MUHHCTEPCTBO HAYKH U BBICILEI'O OBPA30BAHIST POCCUMCKOMN

QEJEPALIMA

(})caepaanoe ToCyJapCTBEHHOC aBTOHOMHOE 06pa3013aTeanoe YUPEXKACHUE BBICIICIO

obpazoBaHus

"CAHKT-IIETEPBYPI'CKUI TOCYIAPCTBEHHbBIN YHUBEPCUTET
ADPOKOCMHYECKOI'O [TPUBOPOCTPOEHM"

Kadenpa Ne 14

YTBEPXIAIO
PyxoBoauTEh HANPaBJICHUSA

JIOIL.,K.T.H. JIOLL

Jlucr cornacoBanus paGoqeﬁ p MMBI JHCUHUATUTHHBI

[Iporpammy coctasmi (a)

JIOIL,K.T.H.,JIOLL B.JI. Onienen

(uHnuuansl, gpamMunis)

(OJKHOCTD, y 4. CTEreHb, 3BAHHE) / (nonmies/ nata)

[Iporpamma ono6pena Ha 3acenanuu kadeaps Ne 14

«25» mas 2023r, nporokon Ne 10

3aBeayroiuuit kadenpoit Ne 14

JIOIL, K. T.H.,JIOIL. B.JI. Onenes

(AOMKHOCTb, Y. CTCMCHb, 3BAHHE)

A.B. IllaxomupoB

(uHnumansy, (anmiis)

el G ) ees ta—

(yu. cTeneHb, 3BaHHE) /w‘{cb, nata) (uHuLmans, Gaminis)

Ortsercraennslii 3a OITBO 09.05.01(03)
o
JIOIL K. T.H., IO Z’//M‘Zi@e“’“‘* A.B. [llaxoMupoB

(roarmics)

«25» man 20231

PABOYAS I[TPOT' PAMMA JUCHUITIIMHBI

((MHKpOHpOHeCCOpHLIC CHCTEMBD)

(HanmeHoBaHHe AHCLIHITHHBL)

(OJIKHOCT, y Y. CTENeHb, 3BaHHE) (moanucy, nara) (MHuuHansl, hamuans)

3amecTurens gupexropa uncruryra Ne LG mepdmuseckoii padote
CT.IpEIL B.E. Taparyn

Ko HanpaBJieHUs TOArOTOBKH/
CIIELIHANIEHOCTH

09.05.01

HaumeHoBaHue HanpaBJIeHHs
MOJTOTOBKH/ CIIEUANLHOCTH

[puMeHeHHe 1 KCILTyaTallKsl ABTOMATH3HPOBAHHEIX CHCTEM
CIIENMANBHOTO HA3HAYCHHS

HaumenoBanue
HanpaBJIEHHOCTH

Maremartnyeckoe, IporpaMMHOe U HH(OPMAITHOHHOE
00€eCrIeueHNE BEIMICIUTENBHOI TEXHIKH 1
ABTOMATH3UPOBAHHBIX CHCTEM

®opma 00yueHHs

OYHasn

Cankr-ITerepbypr— 2023

s
(OIIKHOCTb, Y Y. CTENEHb, 3BaHHE) (((,uoﬂnm:b, nara) (uHnumnanel, hamimis)



AnHHOTAIUSA

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

JuciuinHa HanesleHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLIIMX KOMIICTCHIINI:

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

CoznepxaHue JAUCLMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBS3aHHBIX C METOJAMHU
MIPOCKTUPOBAHMS U pean3alMi CUCTEM Ha 0a3e COBPEMEHHON MUKPOINPOLIECCOPHON TEXHUKH.

IIpenogaBanne AWMCLUMIUIMHBL TPEAYyCMAaTPHBACT Cleaylole (HOpPMBI OpraHU3aLUu
yueOHOro mpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTy/AEHTa,
KOHCYJIbTALIU1, KypPCOBOE IIPOCKTHPOBAHUE

IIporpamMmoii JUCHMIUIMHBI TPELYCMOTPEHBI CIECAYIONIME BHIbBI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B GopMe IK3aMeHa.

OOmiast TpyI0EMKOCTh OCBOEHHS JWCLMIUIMHBI COCTaBIsieT 4 3a4eTHBIX eauHuL, 144
yaca.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUN

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB OOYUECHUS 110 AUCIUIUINHE

1.1. Llenu npemomaBaHus TUCIIUIUTHHBI

Lenpto mpenonaBaHuss JUCHUILIMHBI «MHUKPOIPOIECCOPHBIE CHCTEMBD»  SIBISETCS
[OJy4YEHHE CTYACHTAMH TEOPETUYECKUX M TPAKTUYECKUX 3HAHMU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOCKTHPOBAHUS M pEaln3alliid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOLIECCOPHON TEXHHKH. TeopeTHdYeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEMIHUX uHTEepdeiicos. [IpakTrdeckas
4acTh MPE/IoJiaracT NOCTPOCHNE Ha UX 0a3e YHUBEPCATbHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM I10
cbopy 1 00paboTKK MH(POPMAIMHX U YIPABICHHUIO CIOXKHBIMU CHCTEMaMH.

1.2. [ucumriuinHa BXOJUT B  COCTaB  4acTH, (OPMHUPYEMOil  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTENbHON MPOrpaMMBbl BEICIIEro oOpa3oBaHus (nanee —
OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJILTaTOB O0YUYCHUS 110 JUCLUHIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbratamu ocBoerust OIT BO.

B pesynbraTe u3ydeHHs AUCHMIUIAHBI OOYYAOIIMIICS TOJDKEH 00JafaTh CIIeIyOINME
KOMIIETCHIMSMH WM UX 4YacTsMU. KOMIETeHINN U WHIUKATOPBI UX OCTHKCHUS PUBEICHBI B
Tabsue 1.

Tabnuia 1 — I[lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

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

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

[IK-2 Criocoben

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

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

2. Mecro gucuumuHb B cTpykType OI1

JuciuriinHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHUCS
IIPY U3YYCHUH CIEAYIOINX JUCIUIIINH!
— Uudopmaruxa
—  OcHOBBI IPOrpaMMHUPOBAHUS
—  TexHonorus nporpaMMHpOBaHUS
— IIporpammupoBanue Ha s3bIKaX BHICOKOTO YPOBHS
— TlporpammupoBanue Ha si3b1Ke Accembiepa
—  Opranmzanus 9BM u BEIYHCIUTEIBHBIX CUCTEM

3HaHUs, NOJIyYEHHBIC NPU W3YYCHWM MaTepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTENILHOE 3HAUCHUE, TAK U MOTYT HUCII0JIb30BAThCS IIPH U3YyYCHUH APYTUX AUCIMIUINH:
— CeTteBble TEXHOJIOTUI
— Ceru OBM u TenekoMMyHHKaLUU




3. OOBEM U TPYIOEMKOCTh TUCIUTIIHHBI
Jlanubie 00 00meM 00beMe TUCHUILIMHBI, TPYAOSMKOCTH OTIACIbHBIX BHIOB Y4eOHOI
PpaboThI 10 JUCUHUILIHHE (M pacipe/ieiieHne ITON TPYJOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B

Tabmne 2.
Tabauua 2 — O0bEM U TPYAOEMKOCTb JUCLUIIINHEL
. 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 34 17 17
Ayoumopnuie 3anamus, BCETO 4ac. 68 51 17
B TOM UHCIIE:

nexumu (J), (vac) 34 34

npakTHuecKue/ceMuHapekue  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) 49 30 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 AUCIUILIMHEL 10 pa3/iesiaM U BUIAaM 3aHATHH.
Paznenbl, TeMbl AUCHUILUTMHBI U UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Tabmuia 3 — Pa3nenbl, TeMbl TUCIHIUIHHBL, MX TPYJI0EMKOCTh

Tema 3.1.Apxutextypa.Buyrpennue
PETUCTPEI

Tema 3.2 O603naueHus qanHoro PIC-
KOHTpoJuIepa

Tema 3.3 Kondurypanus namsaru
HporpaMm

Tewma 3.4 Kondurypauus namsaru
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
9HEProHE3aBHUCHMOIi AMSITBIO B
PIC16F84

Tema 5.5 Pexum Sleep

10

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
MHKpPOKOHTpOILIepsl Microchip
Technology

OG6sacTH IPUMEHEHUS

2

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

Tema 8.1.Peructpsi od1iero
HasHadeHus 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
pa3psiIHbIE MUKPOKOHTPOJIIEPHI

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

Pa3nen 8. PaGota c aHanoroBsiMu
CHIHAJIAMH.

Tema 8.1 Komnoparopst

Tema 8.2 MuorokanassHblid AT

HUroro B cemectpe:

34

30

Cewmectp 7

Pa3nen 3.01H0KpHCTATBHBII
mukpokoHTposuiep PIC16F84

BeinonHeHne KypcoBoro npoekTa




Hroro B cemectpe:

17

19

Hroro:

34 0 17 17

49

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 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,
9KCILUTyaTally, TUIT KOPITyca, CIICIMaJIbHBIE JOIIOJHUTEIILHBIC
0003HaueHHs . Y CI0BHOE 0003HAYEHHE HA TIPHHIUITHATBHON CXEMe.
OcHOBHBIE OHATHS. XapakTepucTuku pazmepa O3V, I13Y,
EEPROM, makcumanbHasi ¥ 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.

VYcnoBHoe 0003HaYe€HKE HAa IPUHIUNUAIBLHON cxeMe Ha3Hauenue
BBIBOJIOB.

Tewma 3.3 Kondurypauus namsaru nporpamm. IIporpamMmuas Mozens.
Opranmanus namsita [13Y PIC16F84. Ctpykrypa
KOH(HUIypalmOHHOTO CIIOBA.

Tewma 3.4 Konduryparus namaty JaHHBIX .CTpYKTypa olepaTUBHOM
namsta PIC16F84. Opranu3zanus KOCBeHHOM afpecanuu. Beoa-
BBIBOJI IaHHBIX. Beomorarenbubie peructpsl. Peructpsr STATUS
,OPTION, TMRO, , INTCON

Cucrema KOMaH/Ibl MHKPOKOHTpOJLIEpa

Tema 4.1 KomaHab MUKPOKOHTPOJLIIEPA.

Apudmernueckne komanapl, Jlornyeckue oneparuu. Onepanuu ¢
koHcTaHTamu. Casuru. [lepecsuika. Komanner ¢ 6uramu. Komanasr
nepeaayu yrnpaBieHus.

Tema 4.2 [Ipumepsl TporpaMMHUpOBaHUSI.

Crpykrypa nporpammsl. Teno nporpammsl. [loamporpamMmet.

Tema 4.3 Tloptsl BBoga-BeiBosia. PORT A/B. Peructpst TRISx.

ITpueMbl nmporpamMmupoBanusi  BHYTpeHnHeii mnepudgepuu PIC-

KOHTpOJLIepa
Tema 5.1.Pabota c maccuBamu B nmamsit PIC16F84.

Pa6ora ¢ maccuBamu B ocTostHHON mamsitu. [Toamporpammer-
MmaccuBbl. KocBeHHas anpecanus. Pabora ¢ maccuBamu B
OIIEePaTHBHON IaMSITH.

Tema 5.2 Makpocs B accemonepe PIC16F84. ITpumeps! momne3Hbix
MaKpOCOB.

Tema 5.3 Mexanu3M npepbIBaHAN.

Wmutanus BHewHuX Bo3aeicteuii Ha PIC-xonTposiep. Buemnue u
BHyTpeHHHe npepbiBanus. Peructp INTCON

Tema 5.4 Pabota ¢ suepronesaBucumoii namsiteio B PIC16F84.
PaGota ¢ sneproneszaBucumoit namsateio EEPROM. Peructpst
EEADR, EEDATA, EECON1, EECON2. [Ipumep nporpammsi
YTEHUS U 3aIIUCH JIaHHBIX.

Tema 5.5 Pexxum Sleep. Ocodennoctu Pa6otst PIC16F B pexume
Sleep. Crioco0bl BbIBOIa MUKPOKOHTpOJUIEpa M3 pexuMa Sleep.

OnHokpucTanbHbli 8-u pa3psaanblii MukpokonTposiep PIC16F87x
€ paclIMpPEeHHLIMH BO3MOKHOCTSMH

Tema 6.1.Peructpst obmero naznauenus PIC16F87x. Ocobennoctu
pacrpeneneHus o 6aHKaM IaMATH A Pa3IMIHBIX IpeACTaBUTeNneit
3TOro ceMeNcTBa.

Tema 6.2 Peructpel cneumansHoro HasHayeHus PIC16F87x.
Comectumocts ¢ PIC16F84.

Peructp OPTION,Peructp TMRO ,Peructp STATUS, Peructp
INTCON,Peructpsl  sHepronesaBucumoil namstu, IlopTel BBOxAA
BbIBO/1a, KOH(DUTYypalmOHHO# PEerucTp mpephiBaHuii

Pexxumbl padotsl CCP-moay.as

Tema 7.1 Pexxum Capture CCP-mozyiisi. Cxema nosicHsIroLIast pexxum
paboTHL

Tema 7.2 Pexxum Compare CCP-moaymst. Cxema HOSCHSIOIIAs PEXUM
paboTsL.

Tema 7.3 Pexxum PWM CCP-monynsi. Cxema MosiCHSIoIIast pesKuM
paboThL.

PaGoTa c aHA10rOBBIMH CHTHAJIAMH.

Tema 8.1. Komnaparopsl. Hactpoiika MukpokoHnTposuiepa ajst paboTsl
C aHaJIOTOBBIM BHIOM CUTHAJIOB. BBI6GOp MCTOYHUKA OIIOPHOTO
HAIPSDKEHUSL.

Tema 8.2. Muorokananbubiid ALII. Ipuaiun padoter. Cioco0
IPOrpaMMHOI0 IEPEKIIIOUeHUs KaHatoB. TOYHOCTB peoOpa3zoBaHust
. Bpemst npeoOpazoBaHnusi.

4.3. Tlpaktnueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl IpaKTHYECKUX 3aHATHIA U UX TPYAOSMKOCTh [TPUBEICHBI B TA0IHIIE 5.

Tabnuia 5 — IIpakTHuecKue 3aHATHS U UX TPYIOEMKOCTh

Ne
/i

Tembr NPaKTUYCCKUX

Ne
. | TpymoeMKkocTb, | pa3nena

DOopMBI IPAKTUYCCKHUX 3aHSITHI pya »|Pash
(aac) JHCLHII

JIMHBI

YueOHBIM IIaHOM HE MPETYCMOTPEHO

4.4. JlaGopaTopHble 3aHATUSL



Tembl 1a60paTOPHBIX 3aHATHI U UX TPYAO0EMKOCTb IIPUBEJIEHBI B TAOIHIIE 6.

Tabnuua 6 — JlabopaTtopHbie 3aHITHSI U HX TPYJOEMKOCTh

[ToaroroBka K MpoOMeKyTOUHOM
arrecraruu (I[1A)

4

4

Bcero: 49

30 19

mi. 7-11.

5. IlepeyeHb yueOHO-METOAUYECKOTO 06ECIeUeHHS
JUTSE CAMOCTOSITENIBHON pabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)
VY4eOHO-METOANYECKHE MATepPHUaIbl ISl CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

6. IlepedeHb NEYATHBIX U JIEKTPOHHBIX YYEOHBIX U3aHUH
[lepeuenp neyaTHBIX M AIEKTPOHHBIX YUE€OHBIX U3aHUN IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3IaHUI

HIndp/
URL anpec

Bubnuorpaduyeckas cebuika

KommuectBo 9K3eMILTSIpOB B
ouoborexe

(KpoMe EKTPOHHBIX IK3EMILILIPOB)

004.312 41
92

Suenkos, B.C. MuKkpokoHTpoJLIEpHI
MicroChip: npakTuueckoe pyKOBOICTBO/
B.C. Suenkos. — 2-e u3a.. — M.: I'opsyast
ymmnus — Tenekom, 2008. — 280c¢.

2

Ne Tpynoe Ne
HaumenoBanue nabopaTopHsix paboT MKOCTS, (4ac) paszmena
/m ’ JMCLUTIIMHbL
CemecTtp 6
MPLAB —cpena pa3paboTku porpaMmm TUTSE 2 1,2
MHKPOIIPOLIECCOPHBIX CUCTEM.
ApXUTEKTypa PIC16F84. OcHOBHBIE TIPUEMBI 2 1,3
POrPaMMUPOBAHUS.
Apxurextypa PIC16F84. BbiBox uH(opmauuu Ha 2 3,4
cBetoanoapl. Ompoc KHOMOK.
[IpepriBanus. 2 5
JluHaMuyecKas MHAMKALUS. 2 3,5
ITonmporpammbi-mMaccrBbl. ASCII ko cuMBoIa. 2 4
BeiBon  uHQopManm  Ha  CEMHCErMEHTHPOBAaHHBIH 2 5,6,7
HMHJIUKATOpP.
Tunsl nocaenoBaTeNnbHbIX HHTEPDEiicOB. 1 6
CBs3b c MIEPCOHAIILHBIM KOMITBIOTEPOM o 2 6,7,8
HoCJIeJOBaTeIbHOMY HHTepdeiicy.
Bcero: | 17

4.5. KypcoBoe mpoekTrpoBaHue/ BBIMOIHEHHE KYPCOBOH pabOThI

Ilens KypcoBOro MpoeKTa:

BbinonHeHre HHIMBUIYAIBHOTO MPOSKTHOTO 3a/1aHust 1o TeMe: «Pa3paboTka u oTiIaaka
B3aMMOICHCTBHS MUKPOIIPOIIECCOPHON CHCTEMBI C PA3TMIHBIME BUAAMH HCTOYHHKOB
uHpopManuu U uaTepdeiicos (ykazath TN HHbopMalu 1 uHTepdeiica)». Hanpumep,

«Pa3paboTKa 1 OTJIa[IKa CUCTEMbI BBOJA

IIpumepHble TeMbl 33aHUI Ha KypcOBOil MpOoeKT npuBeneHs! B pazaene 10 PITI.

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

Tabnura 7 — Bujsl caMoCTOSITENBEHON paboThl U ee

yI0EMKOCTh

Buz camocrositenbHON paboThI BLCI;I;O’ CemecTp 6, yac Cemectp 7, yac
1 2 3 4
M3yueHune TeopeTHIECKOro MaTepHuana
6 6
muctmtuiaasel (TO)
Kypcosoe npoekruposanue (KII, KP) 19 19
PacuerHo-rpaduueckue 3ananus (PI'3)
Beimonnenue pegepara (P)
IloaroroBka K TeKkynieMy KOHTPOJIIO 20 20

ycneBaemoctu (TKY)

Jomaninee 3ananue (J13)

Konrposbabie pabotsl 3a04nnkoB (KP3)

004.312.46
BI19

Bacunbes, A.E. MUKPOKOHTpOJUIEPHI.
Pa3paboTka BCTpanBaeMbIX MPUIOKCHHUIA:
VYuebnoe nocobue/ A.E. Bacuibes; c.-
Ietep6. roc. momurexH. yu-t. — CI16.: U3a-
Bo CIIGI'TIY,2003. — 211 c.

004 M 12

Marna, }0.C. MUKpOKOHTPOJIIEPHI CEPUH
8051 : mpaktuueckuit mogxoy/ 10.C. Marna.
— M.: IMK Ilpecc, 2008. — 228 c.

004.3 E 26

EBcrudees, A.B. Mukpokonrpomieps AVR
cemeticta Tiny u Mega ¢pupmsr ATMEL/
A.B. EBcrudees. — 4-¢ uza.. — M.:JIOJIDKA-
XXI, 2007. - 560 c.

—_

004.31 52

I'magmrreitn, M.A. MUKPOKOHTPOJLIIEPBI
cmeruanHoro curnana C8051Fxxx ¢pupmsl
Silicon Laboratories 1 ©X IpUMECHEHHE :
OMKCAHUE ANTOPUTMOB UMporpamMm / M. A.
I'magurreiin. — [porp.. - M.: JOADKA-
XXI, 2008.

Kosanes C.H. MeToauueckue ykazaHusi K
BBINOJIHEHHIO J1abopaTopHbIx pabdor (JI.P.1-
JI.P.9). 2012r.

DJIeKTPOHHBII pecypc Kadeapsl

Kopanes C.11. Meronuueckue yka3aHus K
BBITIOJTHEHHUIO KYpPCOBBIX paboT (Onmcanue
11a00PaTOPHOTO OTJIAIOYHOTO

KOMILIeKca). YueOHoe rmocodue B
anexTpoHHOM Buze. 2008r.

DIIeKTPOHHEI pecypc Kadeaps

004.312 3-16

Baen, H.W. Paguono0buTenbekne




KoHCTpykuuu Ha PIC-
MHKpoKoHTposuepax.kH.4/H.U. 3aew. —
Kues: MK-Ilpecc, 2008. — 336 c.:

681.511 IIpoekTpoBanue CPEACTB KOHTPOJIS U 10
(T'YAIT)/TI79 | auarHOCTHKY € 3I€MEHTaMH BBICOKOI
UHTerpanuu: Meroanueckue ykasanus K
BBINIOJTHEHHMIO J1abopaTopHbIx pabot / C.-
Iletep6. roc. yH-T a9pOKOCM.
mpubopoctpoenust; Coct. C. U. Kosanes, B.
A. I'ony6xkos. - CI16.: PUO I'VAIL, 2005. -
22 c.: puc., Tab1..

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOI I  OCYIIECTBICHHS
00pazoBaTenbHOro Mpolecca 1o AUCIUIUIMHE, PECTaBieH B Tadaunel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropuu
n/m MaTepHaIbHO-TEXHIYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

JlexuoHHas ayAuTOpHs

2 | KomnobroTepHslii Ki1acc

C71 Cnepanckuii, B. C. CurnansHsle 20
MHKPOIPOLIECCOPBI M KX NPUMEHEHUE B
CHCTEMaXx TEIECKOMMYHHKAIMI U
3JIeKTPOHUKH: yueOHoe nocodue/ B. C.
Cnepanckuii. - M.: 'opsiuast tunus -
Tenexom, 2008. - 168 ¢

10. OuenouHble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallul
10.1. CoctaB OLECHOYHBIX CPEIACTBIUIS IPOBEIACHHS IPOMEXYTOUHOH aTTecTalun
00y4JaroImxcs M0 JUCHUIUTMHE IpUBeIeH B Tabmuie 13.
Tabmuna 13 — CocraB OLIEHOYHBIX CPEJICTB JJIs TPOBEJCHUS IPOMEXKYTOYHOM aTTeCTalluu

By npomMexyTouHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

Dx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOPMALIMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB nH(pOpPMaLMOHHO-
TEJNICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHUCLMIUTHMHBI
npuBe/ieH B Tabnuie 9.

BrinonHenue KypcoBoro npoexkTa DkcnepTHasi OlleHKa Ha OCHOBE TPEeOOBaHMH K
COJIEPXKAaHUIO KypCOBOIO ITPOEKTA.

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOY4YalOIIMMHUCS TPUMEHSETCS S5-0ajuibHasi IIKaJla OLUEHKH CHOPMUPOBAHHOCTH
KOMITETEHIINH, KOTOpasi IpHUBe/ieHa B Tabuuie 14. B TeueHne cemecTpa MOXET HCIOIb30BATHCS
100-0annpHast — mKama — MOMAYJIBHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHUTETa,  MpaBUia
WCIIONIb30BAaHMS KOTOPOIi, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun olieHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETSHIIMI

Tabmuma 9 — IlepeueHb ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «IHTepHeT»

URL anpec HanmenoBanue
www.microchip.ru Microchip Technology.

OreHKa KOMIIETEHIAN

8. IlepeueHp MHOOPMATMOHHBIX TEXHOIOTHIA
8.1. Ilepeyenr nporpaMMHOro OOECIEUCHHs, HCIOIb3YEMOT0 IIPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILTHHE.
IlepedeHp UCONB3yEMOro MPOrPaMMHOr0 obecrieueHust npeacTasieH B Tadmuie 10.

Ta6nuua 10— Ilepederp nporpaMMHOro obecreueHus

XapakTepucTrKa ChOPMUPOBAHHBIX KOMITCTCHIINM
5-0a/uTbHast IKaia paKtep bopp

— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IPOrPaMMHBIi
Marepuai;

— YBEPEHHO, JIOTHYHO, TIOCIICAOBATEIFHO U TPAMOTHO €0 H3J1aracT;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW W JONOJHHUTEIBHON JHTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MMOIIOKEHHS C MPAKTHICCKON
JIeATEeIbHOCTHIO HATIPABJICHHUS,

— yMeJi0 00OCHOBBIBACT U apryMEHTHPYET BbIIBUTACMbIC UM H/ICH;

— JIeJIaeT BLIBOJIbI U 0000IEHNS;

— cBOOOJIHO BJIAJICET CHCTEMOI ClICLHATN3UPOBAHHBIX IOHSATHI.

«OTJIIMIHO»
<GauTCHO»

Nen/n | HaumenoBanue
1 nporpamma ormiagauk Microchip MPLAB 8.5 — 6ecrinaTHast 11 y4eOHBIX Henel
1 OC Windows XP u Bblie
2 IMaker MS Office
8.2. [lepeuenn nH()OPMALIMOHHO-CIIPABOYHBIX CHCTEM,UCHOJIB3YEMBbIX pu

OCYLIECTBIICHUH 00pa30BaTEILHOIO MPOLECCa 110 AUCHUILIUHE
IlepeyeHp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
tabnume 11.

Tabauua 11— INepeuyeHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

— 00yJaronuiicsi TBEpAO YCBOMII IPOrPaMMHBII MaTepHall, TPaMOTHO U
[0 CyHIECTBY M3JaraeT ero, OMNHPasCh Ha 3HAaHHS OCHOBHOW
JIUTEPATYPBI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEIT;

— YBSI3bIBACT YCBOCHHBIC 3HAaHHMA C MPAKTHYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTHPYET Hay4HbIC MTOJI0XKCHHS;

— JIeNIaeT BBIBOJIbI U 0000IEHNS;

— BJIQJICET CUCTEMOM ClIeMAIM3UPOBAHHBIX MTOHSITHH.

«XOpOLIO»
«3a4TCHO»

Ne ni/nt HaumenoBanue

He npexycmotpeno

— 00yJarOIMIACS YCBOWII TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY W3JIaraeT €ro, OMMpasicb Ha 3HAHHUS TOJIBKO OCHOBHOM
«YZIOBIICTBOPHUTENIBHOY | JIATEPATYPBI;

«3a4TEHO» — JIOIyCKaeT HECYIECTBCHHBIC OIINOKN 1 HETOYHOCTH;
— HCTIBITBIBAET 3aTPYyIHEHHS B IPAKTHYECKOM NPUMEHEHHH 3HAHMI
HAIPaBJICHUS;




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

— ¢1a00 apryMEHTUPYET Hay4HbIE TTOJI0XKEHUS;
— 3aTpyaHseTcs B (OPMYIUPOBAHUH BEIBOAOB M 0000IICHHIT;
— YaCTHUYHO BJIaJIeET CUCTEMOH CNENMaTH3UPOBAHHBIX TOHATHH.

«HEYAOBJICTBOPUTEIIBHO»
«HE 3aYTCHO»

— 00y4arolMiACsT HE YCBOMJ 3HAYMTENIBHOW YacTH MPOrpaMMHOrO
MaTepuaa;

— IOMyCKAeT  CYMICCTBCHHBbIE  OMIMOKM ¥  HETOYHOCTH  IPH
paccMoTpeHnH pobIeM B KOHKPETHOM HalpaBJICHUM;

— MCOBITHIBAET TPY/THOCTH B MPAKTHISCKOM MPHUMEHEHUH 3HAHUIA,

— HE MOXXET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS;

— He ()OPMYJIMPYET BBIBOJOB U 0000IICHUT.

32 Pabota Taiimepa-cuetynka TMRO B PIC16F87x
33 Pab6ora Taiimepa-cuerunka TMRO B PIC16F84
34 Pab6ota Taiimepa-cuerunka TMR1 B PIC16F87x
35 Pab6ota Taiimepa-cuerunka TMR2 B PIC16F87x
36 Crpykrypa koH(purypaunonsoro ciosa TICON
37 Crpykrypa koH(purypaunonsoro ciosa T2CON
38 Pesxxumsl pabotel CCP-monyns

39 Pexxum Capture CCP-moyinst

40 Pexxum Compare CCP-monyJis

41 Pexum PWM CCP-monyist

42 Opranu3anys aCHHXpOHHOM nocienoBarenbHocty nepenaun B PIC16F87x

10.3. TunoBble KOHTPOJILHBIC 33aHHs MJIX HHbIE MATEPHAJIBL.
Bomnpocs! (3agaun) 1uis 3K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Borpocs! (3a1aun) [i1st 9K3aMeHa

Bomnpocs! (3agaun) st 3avera / aud¢. 3ayera npeacTasieHs! B Tabnue 16.

Ta6numa 16 — Bom

ochl (3a1aun) st 3auera / qud¢. 3auera

Ne i/

Ilepeuens Bopocos (3a1a4) Ul SK3aMEHA

—

00630p phIHKA §-U pa3psAAHBIX OJHOKPUCTAIBEHBIX MUKPOKOHTPOJJIEPOB

Ne i/t [Mepeuenpb BompocoB (3anau) st 3ayera / qudd. 3auera
Y4eOHBIM ITAHOM HE NPEAYCMOTPEHO
Ilepeyenp TeM sl KypcOBOTO IPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOW pPabOThI

npejAcTaBieHsl B Tabiuie 17.
Ta6muma 17 — [lepedeHs TeM U1 KypCcOBOTO IPOSKTHPOBAHNUS/BBIIIOJIHEHNUS] KYPCOBOH paboThI

Ne i/

[prMepHBIi IepedeHb TeM JJIsl KypCOBOTO MPOSKTHPOBAHHS/BBITOITHEHUS
KypCOBOH paboThI

Yacte 1. Beibop B meHto. 2 spyca. [lepBsiii- 5 31-T0B, BTOpO# — 3 311-Ta.
ITocne BbIOOpa HIKHETO YPOBHS — 3BOHOK. T.e. MPUMEPHO Kak B COTOBOM
tenedoHe. (HapuMep: B IEPBOM sipyce 5 (paMuIInii, BO BTOPOM sipyce — Julst
Kax0# pamunuu 3 TenedoHa (zoM., pab., Mo0O.), BEIOOp TenedoHa —
HMMHUTALHUS TENI. 3BOHKA)

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM MaMsTH
HMPOMEXYTOUYHBIX JAHHBIX U IOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.

Yacts 1. BBoauTCs MecTHaAUATEPUYHOE YKCIIO B BepXHell cTpouke. Ilpu
HaXXaTHU HAa KHOIIKY-OKOHYaHHUE BBOJA U B HIXKHEH CTPOKE JOIKHO
nosiBUTCs 10-UYHOE YUCIIO, paBHOE BEPXHEMY.

Yactp 2.CoxpaHeHHe BO BHEIIHEH YHEProHe3aBUCUMOMN NaMsATH
HIPOMEXYTOUYHBIX JaHHBIX U IOCJIEIHET0 Pe3yNbTaTa paboThl IPOTrPaMMBI.
CBsI3b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

Yacts 1. Pexmama — opraHu3oBaTh OeTymIylo CTpPOKy. - KHOIKa
YIpaBISieT HANpaBJIieHueM Oera , KH.2 — IepeBOJUT CTPOKY BBEPX HJIM BHU3,
3-51 KHOIIKA PEKMM LIMKIMYECKOr0 CIBUIA, KOTA JBE CTPOKH 00BEIMHSIOTCS
B OJIHY JUIMHHYIO 32-X CHMBOJIBHYIO CTPOKY, 110 KOTOPOH LIUKINYECKU
JIBIDKETCS] pEKIIaMHast CTPOKa.

Uacts 2.CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCUMOM MaMATH
MIPOMEKYTOYHBIX JIJAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa paboThl IPOrPaMMBL.
CBsI3b C BHEIIHEH NMaMAThI0 — 110 nipoTokoiry 12C.

2 CemeiicTBa OTHOKPHCTAILHBIX MHKPOKOHTPOJLIEpOB upMbl Microchip
Technology. OcnoBabie mapamerpbl PIC-koHTpoILIIEpOB

3 Ycnosusie 0603naueHust PIC-koHTposLIepOB

4 0630p apxutextypsl PIC16F84

5 Vcnosaoe o6o3nauenne PIC16F84. HasnaueHnue BBIBOJIOB.

6 Crioco0b!1 popmupoBanus TakToBoi yacToThl iyisi PIC16F84

7 Crpykrypa koHpurypaiuonsoro ciosa PIC16F84

8 Crpykrypa onepatuBHoi namsitu PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema komanj PIC16F84

12 Pabora ¢ maccuBamu B noctosinnoi mamsitu PIC16F84

13 Pa6ora c maccuBamu B onepatuBHO# mamstu PIC16F84

14 Makpocs B accembiiepe PIC16F84

15 Wmuranus BHemHux coosituii B MPLAB

16 Mexanusm npepeiBannid B PIC16F84

17 Peructp INTCON B PIC16F84

18 Tumel copocos B PIC16F84

19 Pabota c sHepronesaBucumoii namsiteio B PIC16F84

20 Pa6ora PIC16F84 B pexxume Sleep

21 Opranuzanys aCHHXPOHHOM MOCIe10BaTeNbHOM Nepesaun JaHHbIX A
PIC16F84

22 OcHoBHBIe XapakTepucTuku cemeiictea PIC16F87x

23 Buytpennsis crpykrypa PIC16F87x

24 Omnucanne BeiBo10B PIC16F87x

25 Opranuzauus namsrtu [13Y PIC16F87x

26 Opranm3amus namsata O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocobennoctu BeinonaeHust komansl GOTO B PIC16F87x

31 Ocob6ennoctu BeimosHeHus komanasl CALL B PIC16F87x

Yacts 1. Brox u mpeobpa3oBaHue IBONYHOTO YKCia (B IEPBOI CTPOKE) B
JIECATUYHOE (BO BTOPOH CTPOKE)

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
HMPOMEXYTOUYHBIX JaHHBIX U IOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrpaMMBl.




CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

UYacrts 1. [IpousBenenne aByx umncen. BBoxa mepBoro uncna B mepBoi CTPOKeE,
BTOPOTO - BO BTOPOH, pe3yibTaTr — Bo BTopoil. Eciu pe3ynbraT He
IIOMEIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

Yacts 1. YnopsinounBanue nuudp B ctpoke. MicxomHoe 4ucio (AecsTuaHoe)
BBOJIUTCS B BepxHeii cTpoke. [1o okoHYaHMK BBOJA B HIDKHEH CTpOKE
MOSBIISIETCS. YIIOPSIOUSHHbIH HaOop 1u¢p 3TOro uucnia. (JoI. 3aaHue -
BBIOPOCHTP OJJMHAKOBBIC LU(PHI)

Yacts 2. CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX JIAHHBIX U MMOCIICTHET0 Pe3ybTaTa paboThl IPOrpaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

12

UYacte 1. BBomuTCs BocbMepHYHOE YUCIIO B BepXHEH cTpouke. [Ipu Haxatuu
Ha KHOIIKY-OKOHYaHME BBOJIA M B HIDKHEH cTpoke nosiBisercs: 10-uanoe
4HCII0, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHE BO BHEUIHEH YHEProHE3aBUCHMON TaMsATH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHEr0 Pe3ybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiy 12C.

Yacts 1. BeiBogutes ctpoka “BOSS” B cepeniiHe BepXHEH CTPOKU.
KHonkamu oCyIecTBISeTCs CABUT CTPOKH B YETHIPEX HaIpaBlIeHHsX. Bee
C/IBUTH LIMKJIMYECKHUE.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSITH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH NaMAThIO — 10 npoTokomy 12C.

13

UYacts 1. BRoguTcs BocbMepHUYHOE YMCIIO B BepxHel ctpouke. [Tpu
Ha)KaTHUU Ha KHOIIKY-OKOHYaHUE BBOJIA U B HIDKHEH CTPOKE MOSBIISCTCS
TPOMYHOE YHCIIO, paBHOE BepxHeMy. Ecim He momeniaeTcs B CTpOKy —
3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOM MaMsATH
MIPOMEKYTOYHBIX JIJAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa paboThl IPOrPaMMBL.
CBsI3b C BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

Yacte 1. BBomuTcs 4rcio, KOTOpOe PacleHUBACTCS KaK JIECITHIHOE
3naueHune ASCII — kona (B untepsane 30..50). Ha BTopoii cTpoke
0TOOpaXkaeTcsi CHMBOJI C TAKMM KOZIOM. MOKHO BBOJAUTH HECKOJIBKO YHCENT
TIOJPSA, TIPH 3TOM BCE, YTO paHee BBIBEACHO, CIBUIACTCS BIIPABO.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dHEPrOHE3aBUCHMOM MaMAITH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEr0 Pe3yIbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThIO — 110 npotokoiy 12C.

Yacts 1. BRozmsaTcs aBa uncna. [lepBoe — B BepxHel cTpoke — BTOpoe — B
HIDKHeH. TpeOyercs onpenenuTb, MOXKHO JIM BTOPOE TTOIYYHUTh U3 IEPBOTO
nepectaHoBKo# nudp. Ecinu 1a — 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHENIHEH YHEPrOHE3aBUCHMON ITaMsITH
IIPOMEXKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — 0 mpoTokoiy 12C.

Yacts 1. B BepxHeii ctpoke BeiBOAMTCS (hpasa (1r00ast - NpUayMaTh CAMUM).
KHonkamu Kypcop MOJBOIUTCS II0J] HYXKHYIO OYKBY, KOTOpast IIpH €€ BEIOOpe
OIyCKAeTCsl Ha HIKHIOI0 CTPOKY M C/ABUraeTCs BIUIOTHYIO K JIEBOMY Kparo (K
paHee BbIOpaHHBIM OyKBaM), Tie (POPMHUPYETCS CIIOBO U3 BHIOPAHHBIX OYKB.
Yacts 2. CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX JIAHHBIX U MMOCIIETHET0 Pe3ysbTaTa paboThl IIPOrPaMMBbI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

15

UYacts 1. BomsTes nBa uncna. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HIDKHeH. TpeOyercs onpenenuTs, MOXKHO JIM BTOPOE TOJyYHUTh U3 IEPBOTO
3epKaJIbHBIM OTPaKEHUEM IOCIIeI0BaTEeIbHOCTH U dp. (HanmpuMep : yucia
127556 u 655721 - 3BOHOK)

UYacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 nipotokouy 12C.

10

Yacts 1. BBoguTCs 1IeCTHAAUATEPUYHOE YUCIIO B BepXHel cTpouke. Ipu
Ha)KaTUHU Ha KHOTIKY-OKOHYaHME BBOJIA U B HIDKHEH CTPOKE MOSABIIACTCS
JIBOUYHOE YHUCJIO, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPTrOHE3aBUCHMON ITAMSTH
MPOMEXYTOUYHBIX IAaHHBIX U MOCIIETHEr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

16

UYacts 1. BBonsiTcs uncino B BepxHelt ctpoke. Bo BTopoii cTpoke Haz1o
BBIBECTH COOOILEHHUE - IIPOCTOE 3TO uucio uiH HeT. (Hucno <999.
Hcnonp30BaTh CIACOK MPOCTHIX YHced 10 31 1 MpOBEPATh UX KaK JACTHTEIH
BBE/ICHHOTO YHCIIA.)

Yacts 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMON MaMsITH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsI3b C BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

11

UYacte 1. BBomuTcs mectHaanaTepuaHOE YHCIO B BepXHel crpouke. [Ipu
Ha)KaTHHU Ha KHOTKY-OKOHYaHHE BBOJIA U B HIDKHEW CTPOKE MOsBIIsieTCs 8-
PpHUYHOE YHCIIO, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSTH
[IPOMEXKYTOYHBIX AHHBIX U MOCJIEIHEr0 Pe3yibTata paboThI TPOTPAMMEIL.

Yacts 1. Tect peaknun yenosexa. C MOMOIIBIO T€HEPATOPA
MICEB/IOCITyYaiHbIX YHCEl OPraHU30BATh BBIBOJ CIIYYaHHBIX JBOMYHBIX YHCEI
B BEpXHIOIO CTPOKY. Bpems dukcannu yncna — 1 cex. 3a 370 Bpemsi Haz10
OTIPEETINTh YETHO MJIM HET YUCIIO €IHUIL B YUCIIE U HAXKaTh OJJHY M3 ABYX
KHOTOK. [Ipn HempaBUILHOM HaXAaTUU — 3BOHOK. Bo BTOpOIi cTpoke
BBIBOJSATCS YKMCJIA IPABUIBHBIX U HEMIPABUIIbHBIX HAXKATHIL.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThI IPOTrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

Yacts 1. Tect peaknun yenoexa. C MOMOIIBIO TEHEPATOPA
TICEBAOCITYYaitHBIX YHCEN OPraHN30BAaTh CIIyYaitHbIN BBHIBOJI CJIOB “JIeBast




KHONKa” W “mpaBas KHomka’. Bpewms moka3za cinosa — 0.5 cek. 3a 310 Bpemst
HAJI0 Ha)KaTh OIHY U3 JIBYX KHOIOK. [Ipy HENpaBMIILHOM Ha)KaTUU — 3BOHOK.
Bo BTOpOi#i CTpOKE BBIBOISITCS YMCIIa IPABHIBHBIX U HENIPAaBHIIbHBIX
Ha)KaTHH.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSsTH
MIPOMEXKYTOUYHBIX JAaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMBbl.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

CBs13b € BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

25

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

Yacte 2. CoxpaHeHHE BO BHEUIHEH YHEProHE3aBUCHMON ITaMsATH
IIPOMEXKYTOYHBIX IJAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — 10 IpoTokomy 12C.

19

Yacts 1. Tect peaknun yenoseka. C MOMOIIBIO T€HEPATOPA
TICEBAOCITyYaiHBIX YHCET OPraHN30BaTh CIIy9aifHbIN BBIBOJI CJIOB “‘JIeBast
KHONKa” W “mpaBas KHoOMKa . M3Mepsiercs BpeMsi 10 HaXxaTus Ha
IIPaBUIIBHYIO KHOIIKY. Bo BTOpOIi cTpOoKe BEIBOIUTCS CpeHEES BpeMs
peaxuuu (B JeCATHIX TOJSAX CEKyHIIbI.)

Yactp 2.CoxpaHeHne BO BHELIHEH YHEPrOHEe3aBUCUMON MTaMATH
MPOMEXKYTOUYHBIX JIQHHBIX U MOCJIEIHEro Pe3ybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMsAThI0 — 1o nportokoiry 12C.

26

Yacte 1. Beogsrcst 8 mecstnunbix uudp. Onpeaenuts, €CTh 1 TPOHKa
uudp, koropast B cymme gaet uuciao 20. Eciau ecth — BEIBECTH 3TH TPU
UQpBI BO BTOPOH CTPOKE M OJUH JAJIHHHBIA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH YHEPrOHE3aBUCHMOMN ITaMsITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH NMaMAThI0 — 110 nipotokoiy 12C.

20

Yacts 1. Crioxxenue aByx uuces. BBoj nepBoro uucia B nepBoi CTpoke,
BTOPOTO - BO BTOPOIi, pe3yibTaT — BO Bropoil. Eciin pesynbrar He
MIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2.CoxpaHeHne BO BHEUIHEH YHEPrOHE3aBUCUMON MTaMATH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMBl.
CBsI3b C BHEIIHEH MaMAThIO — 110 rpoTokoiy 12C.

27

Yacte 1. Brogsrcs 8 necsaruunbix undp. OnpeaenuTs, TpU HAHOOIbILINE
1 pel, BeiBecTH 3TH TpH IMQPBI BO BTOPOi CTPOKE U 1aTh CTOJIBKO
KOPOTKHX 3BOHKOB, KAKOBa MaKCUMaJlbHas! Lupa.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
HNPOMEXYTOUYHBIX JIAHHBIX U MOCJIEIHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.

21

Yacts 1. Berunranue 1Byx yucelr. BBox nepBoro uncia B IepBoii CTpoke,
BTOPOTO - BO BTOPOH, pe3ysbTar — Bo BTopoil. Eciu pe3ynbraT He
MIOMEIIAETCsl BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMsTH
IIPOMEXKYTOUHBIX IaHHBIX U ITOCJTIEHEr0 pe3ysibTaTa padoThl IPOTrPaMMBI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

28

Yacts 1. Beonsrest 8 necsatuunbix nudp. BeiBectu HeueTHbIe LUQPHI BO
BTOpO# cTpoke. Eciu ux HeT, TO 0JMH AJIMHHBIN 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMATH
HPOMEKYTOUHBIX JaHHBIX H TTOCIEAHET0 Pe3yabTaTa pabOoThl IPOrPaMMBI.
CBs13b ¢ BHELIHEH naMsThio — 1o nporokoiy 12C.

22

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
MPOMEXYTOYHBIX IAaHHBIX U MOCIIETHET0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBs13b C BHEIIHEH NaMAThIO — 10 npoTokomy 12C.

29

Yacts 1. Brogsarcs 5 pecsatuunbix uudp. OnpeaennTs, paBHa JId UX CyMMa
WM paszHocTb Hyo. T.e. jomyckaercs Jiro6ast KOMOMHALUS 3HAKOB (TUTIOC
W MUHYC) niepe]] Kaxaod uudpoii. Ecin =0 — BeiBecTH 3TH LEPPBI BO
BTOPOH CTPOKE C HY>KHBIMH 3HAKaMM M JIaTh OJUH JUTMHHBIA 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM aMsITH
IIPOMEXKYTOYHBIX TAaHHBIX U MTOCJIEIHET0 Pe3yJIbTaTa paboThl IPOTrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

23

Yacts 1. Ompenesnenue Haau4us 3alaHHOTO ()parMeHTa B maccuse. BBox
MIEPBOr0 YKCIIa B IEPBOI CTPOKE, BTOPOTO - BO BTopoid. Eciu BTOpOe uncio
siBIIsieTCsl (PparMEeHTOM IEpBOTo — KOPOTKHi 3BoHOK. (Hampumep: nepsoe
grcino 11345832996 , Bropoe 329 - 3B0HOK)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
[IPOMEXKYTOUHBIX JIAHHBIX U ITOCJIEHEr0 pe3yJibTaTa padoThl IPOrpaMMmBbl.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

30

Yacts 1. BBoauTes umcio u3 6 uudp, 3areM BBOAUTCs BTopoe uncio. Hamo
MOJICTIMTH TIEPBOE Ha BTOPOE M BHIAATH COOOIICHHE : PE3YJIbTAT ACIICHUS —
XXXX.XXX. Ecnu pe3ynbraT aeneHust Lenblid — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEXKYTOYHBIX TAaHHBIX U MTOCJIEIHET0 Pe3yJIbTaTa paboThl IPOTrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

24

Yacts 1. BBog necstruynoro uucia. Ecim undps! B HeM ynopsiIoYeHs! 110
BO3PACTaHHIO — KOPOTKHH 3BOHOK, 110 yOBIBAHMIO — JIBA 3BOHKA, €CIIH APYTOe
— OJIMH JUTMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHe3aBUCHMOM aMsATH
IIPOMEXKYTOUHBIX TaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl TPOrPaMMBI.

Bomnpocst

JUIsL IPpOBEACHUS HpOMC)}(yTO‘IHOﬁ arrecrallii B BUAE TCECTUPOBAHUSA

npejcTaBieHsl B Tabuie 18.

Tabauua 18 — IIpuMepHslii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne i/t

ITpumepHBIil IepedeHb BOIPOCOB /I TECTOB




IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO IUCHMIUIMHE OOYYaloIMXCs 3a04HOH (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX padboT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npepycmorpeHo

10.4. Meroauueckue  MaTepuanbl,  ONPENENAIONIME  IPOLEAYPbl  OLEHUBAHMSA
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, pernamMeHTHpyIOIIMX MOPAIOK U IPOLEAYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00YYarOIINXCs
I'VAIL

11. Meroauueckue yKa3aHus Uit 00yYarOUMXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOydaroIIMXCs II0 OCBOEHHIO JIEKIIMOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JICKIHOHHOIO MaTepuajla — JIOTHYEeCKH CTPOHHOE, CHCTEMHOE,
riy0OKOe W SICHOE H3IIOKEeHHEe yueOHOro marepuana. HasHaueHue COBPEMEHHOH ICKIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHHU
(yHIaMECHTABHBIX MPOOJIEM JUCHUIUIMHBL, METOJOB HAYYHOIO TIIO3HAHUS, HOBCHIIHNX
JMOCTHXEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMALMOHHY0 (GYyHKIMHU. JIeKIus pacKkpbIBaeT MOHATHHHBII anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT MEeIbHOE MPEICTaBICHHE O IMCIUILINHE,
MMOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU TUCIUILTHHAMH.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMICS JEKIIMOHHOTO MaTepUaia;

— TMOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHHW, YpPOBEHb
KOTOPBIX OIPEIesieTCs IeJIEBOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHEe OPO(ECCHOHATBHO-IACIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY U
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIIBHOM PaboThI;

— TMOJyYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHS HAyKH WM TEXHUKU H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHHSI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH HMX B  Pa3IHYHBIX
(hopmyTUpOBKax);

— MOJyYeHHE TOYHOTO HOHMMAHHMS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHATHH.

JIeKIIMOHHBI ~ MaTepuan MOXET CONPOBOXIATHCS  JIEMOHCTpAIMeld  CIIAHIo0B |
WCIIONIb30BAHMEM PAa3[aTOYHOTO MaTepuaia TMPH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTACIBHBIX TEMATHK 110 JUCLHUILINHE.

CTpyKTypa IpeoCTaBICHHS JICKIIMOHHOTO MaTepuaia:

— M3noxxeHne NeKIMOHHOTO MaTepuaa,

— OcBoeHHE TEOPETHYECKOTO MaTepHaa o BOIpocaM, MpeCTaBIeHHbIM B Tabuuie 15

11.2. Meroauueckne yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BbImONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics IODKeH YIIyOuTh H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHOW METOMMKOH M TEXHHUKOM
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(UKAMOHHOW XapaKTEPUCTUKON OO0YYarOIIerocs.
BeimonHenne 1abopaTopHBIX pabOT COCTOMT M3 3KCICPHUMEHTAIBHO-TIPAKTHYECKOM, pacyeTHO-
AHAIUTHYECKON YacTeil U KOHTPOJIBHBIX MEPOIPUATHIH.

BeinonHeHue 1ab0paTopHbIX paboT 00ydaromMMCs SIBISETCS HEOTHEMIIEMOH YacThiO
M3y4YCHHS MUCUUIUTMHBL, ONpEAeIsIeMOl y4eOHBIM IUIAHOM, M OTHOCHTCSL K CPEICTBaM,
00eCIIeYNBAIOIINM PEIICHHE CISAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HAaBBIKOB HCCJIEIOBAaHHS IPOLIECCOB, SBICHHH H  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOI AMCLUUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETalHM3allls TCOPETHYCCKHX 3HAHMH, MOJYYCHHBIX Ha
JICKLHSX;

— MOJy4YeHHE HOBOW MH(OPMAIMH [0 U3yIaeMON JUCIUILIHHE;

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

3ajmanue u TpeOOBaHMUS K IPOBEJICHUIO JTa00PAaTOPHBIX PaboT

— Kaxpas JIP BeIIONHSETCS 10 MHAMBU/YaIbHOMY 33JaHUIO, BEIJAHHOMY CTYIICHTY
MIpEenoaaBaTeieM;

— B 3aganuu 10mKkHO OBITH YeTKO c(hOPMYIIUpOBaHa 3a/1a4a, BbinoiHsemas B JIP;

— Ormucanbl BXOJHBIC ¥ BBIXO/IHBIC JaHHBIE JUIsl TpoBeeHus JIP;

— JIP nomkHa BBIIOJIHATHCS HA OCHOBE ITOJIyYCHHBIX TEOPETUUCCKUX 3HAHMSX;

— Brmonnenne JIP 10/KHO OCyLIECTBIATHCS HA OCHOBE METOAMYECKUX yKa3aHMH,
MIPEAOCTABIISIEMbIX MPEIOIaBaTeIeM;

— JIP nmomxHa BBINOJHSATECS B CICHHUAIM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce H
MOJET OBbITh nopaboTaHa CTYAEGHTOM B JOMAIIHUX YCIOBHSX, €CIIH IIO3BOJIET
T10;

— MHrorom BemonneHust JIP sBnsieTcs OT4eT WM JEMOHCTpalUs pe3yJIbTaToB
paboThI Ipero1aBaTelIo B 3JIEKTPOHHOM BH/JIE (Ha YCMOTPEHHE TIPETIOaBaTes) u
deMoHCmpayusa pabomol NPOPAMMbL HA 1AGOPAMOPHOM MaKeme.

CrpykTypa ¥ ¢opMa oT4era o 1ab0paTopHOit paboTe
— TlocranoBka 3anauwu;
— Oco0eHHOCTH pelIeHHUs M UCIIOIb3YyeMbIe METOIbI (€CTH OHU MOTPEOOBAIHCH)
— ;Cxema anropurma
— KomMmeHTHpOBaHHBIH JTUCTUHT TPOTPAMMBI
— Ilporpamma Ha s13bIKE IPOrPaMMHUPOBAHKS C KOMMEHTapHAMH
—  @aiin npoImmMBKY A1 1a00PaTOPHOTO MaKeTa
— CrHcok ureparypsl

TpeboBanus Kk 0hOPMIICHUIO OTYETA O JIabopaTOpHOM paboTe
— JIP mpencTaBnsieTcs B IEYaTHOM H DJIEKTPOHHOM BHJIE;
— JIP nmomkHa COOTBETCTBOBAaTH CTPYKTYpe W (hOpMe oOTdera, MpeACTaBICHHOM
BBIILIC;
— JIP momxua mmers tutynbHbIH muct (COCT 7,32-2001 wuzganust 2008 roma) c
Ha3BaHMEM M TOJIHCHIO CTY/ICHTA, KOTOPBIH ee caenan U opopMuit;
— Crynent pomkeH 3amututh JIP. OTMeTka o 3amure AODKHA HAXOAWUTHCS Ha
TUTYJIHOM JINCTE BMECTE C MOJIUCHIO IPEIIOIaBaTels.
Jlnst BBINOJNHEHUs J1aOOpaTOPHBIX PadoT, MOMHUMO YKa3aHHBIX B TaOnuie 8 HMCTOYHUKOB,
CTYJICHT MOXKET HCIIONB30BaTh CIEAYIOLINE METOANYECKUE MaTepHalbl, U3AaHHble Kadeapoil B
JJIEKTPOHHOM BUJIE:
1. Kosanes C.U. Meroauueckue yka3anusi K jgabopatopHoii pabore Nel. O3nakomieHue ¢
HMHTErpupoOBaHHON cpenoit paspaborku MPLAB — CII6 2005

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




3. Kosane C.M. Meroauueckue ykaszaHus K JiabopatopHoil paGore Ne4,5. PabGora ¢
TIPEepBIBAHUSMHE, CTOPOXKEBOH Taiimep, MpecKajiep, YHUBEPCAIbHBIA TaiiMep-CUeTUHNK. —
CII6 2005.

4. Kopanes C.M. Meronuyeckue ykazaHusi K JlaboparopHoit pabore Ne6,7. Pabora c
maccuBamu. Junamudeckast naaukanus. — CI16 2005.

5. Kopanes C.J. Meroanueckue ykazaHus K JabopatopHoid  pabore  Ne§.9.
[locnenoBatenpHas nepeaaya nanabix. — CI16 2005.

11.3. Meroguueckne yka3aHus JUId OOYYAIOIIMXCS 10 HPOXOXKICHUIO KypCOBOTO
MIPOCKTUPOBAHHS/BBITOTHEHHS KYPCOBOI PabOThI

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

KypcoBoii npoexT/ paboTa mo3BoJsieT 00yJaroueMycs:

— CHCTeMAaTH3MpOBAaTb M 3aKPENUTh IOJYYCHHbIE TEOPETUYECKUE 3HAHUA H
MPaKTHYECKUEe YMEHHS MO0 HPOPECCHOHATBHBIM Y4eOHBIM AUCUMIUIMHAM M MOJIYJSIM B
COOTBETCTBHH € TPEOOBAHHUSIMHU K YPOBHIO MOJTOTOBKH, YCTAHOBICHHBIMHU ITPOrPaMMOi yueOHOi
JUCLMIUIMHBL, HPOrpaMMOH  MOJArOTOBKM  CHELHMAINCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJIH(UKALNY;

— TMPUMEHHTHb MOJyYCHHBbIC 3HAHUWS, YMEHHS M TPAKTHYCCKHH OINBIT IMPH PELICHUH
KOMIUIEKCHBIX 3324, B COOTBETCTBHU C OCHOBHBIMH BUJAMHU MPO(PECCUOHATBHOM NesSTEeIbHOCTH
10 HAIMPAaBJICHHIO/ CIIEUHATBHOCTH/ TIPOrpaMMe;

—  yryOHuTh TEOPETHYECKHE 3HAHUS B COOTBETCTBHU C 3aJJaHHON TEMOH;

— chopMHpOBaTH yMEHHS MPUMCHATH TEOPETHYECKHE 3HAHUS MPU  PELICHUH
HECTaH/IaPTHBIX 3a]1a4;

— OpuOOpecTH OMBIT AHAIUTHYECKOW, pAcu€THOM, KOHCTPYKTOPCKOW paboThl U
c(hOopMHPOBATH COOTBETCTBYIOIINE YMCHUS,;

— cdopMupoBaTh yMEHHS paOOThl CO CICLHAIBHON JIMTEPATypod, CHpPABOYHOM,
HOPMATHBHO# U MPABOBOM JIOKyMEHTALMEH U HHBIMH HH(OPMAILIMOHHBIMH HCTOYHUKAMH;

— cdopMupoBaTh yMeHHsS (OPMYJIHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJBI,
MPEUIOKEHHS U PEKOMEHIAIMY [0 Pe3yJIbTaTaM BbINOJIHEHHS paboOThI;

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

— pasBUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYI0 HHHIHATHBY, CaMOCTOSTEIbHOCTD,
OpraHMU30BaHHOCTb M OTBETCTBEHHOCTD 32 IPHHHUMACMbIC PELLICHHS;

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

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

— Ormnucanne BO3MOXHBIX BapHaHTOB PELICHUsI MOCTaBICHHOH 3amaun. OO630p
nurepatypsl. OG0CHOBaHUE BBIOOPA OHOTO M3 METOJOB.

— JleranbHoe paccMoTpeHHe BbiOpaHHOro Meroaa. OmnucaHue MaTeMaTHYeCKHX
METOJIOB, IPUMEHSIEMBIX B BEIOPAaHHOM PEIICHUH (€CIIH OHH €CTh)

— ®opmHpOBaHHUE U ONIMCAHHE CTPYKTYPHOU CXEMBI yCTpOiicTBa.

— Coznganne u moapobOHOe onucaHue HYHKIHOHATBHON U (MJIM) TPHHIUITHATBHOMN
CXEMBI yCTPOHCTBA.

— Hanucanue ¢parmenta nuporpaMmHoro obecnedenust (1-2 crpaHuiBpl  Ha
Accembuiepe).

— 3akmodenue (BBIBOABI O paboTe)

— CHCOK HCIIOJIb3yEMOH IUTEpaTyphl.

TpeboBanus K 0hOPMIEHHUIO IMOSCHUTEILHOM 3aMUCKH KYPCOBOTO IPOEKTa/ paboThI
— KypcoBast pabora npeaocrapisercs B Ie4aTHOM U JICKTPOHHOM BHJIC;

— KypcoBast pabora H0/DKHa COOTBETCTBOBaTb CTPYKTYpe M (opMe IMOSCHUTEIBHON
3aIIMCKU OMTMCAHHOM BBIIIIE;

— Kypcosast pabora gomkHa umerb tutyibHbId sucT (ITOCT 7.32-2001 uzpanus 2008
roja) ¢ Ha3BaHHUEM U HOJIUCHIO CTYCHTa, KOTOPBIH ee caenal u 0hopMuL.

— CrTyzeHT NOJKEH 3alllUTUTh KypcoBYI0 paboTy. OTMeTKa O 3allluTe JOKHA HaXOJUThCS
Ha TUTYJIBHOM JIICTE BMECTE C MOIHCHI0 IPENoaBaTelIs.

J1y1s1 BBIIOJIHEHHUS] KYPCOBOM pabOThI, TOMHMO YKa3aHHBIX B TaOJMIE 8 UICTOYHHUKOB, CTYJICHT
MOXKET MHCIIOJIb30BaTh CJIEAYIOIIMEe METOJUYECKHe MaTepuaibl, H3JaHHble Kadeapoi B
9NIEKTPOHHOM BHJE:

Kopanes C.M. MeTtonnueckue yka3aHUs K BBINOJHEHHIO JaOOPAaTOPHBIX pabOT M KypcOBOTO
npoektupoBanus . Onucanue naboparoproro-oriagounoro komruiekca JIOK-1 (JIOK-2) .-CI16
2009

11.4. Meroauueckue yka3aHust st 00y4aronXcs M0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboThl

B X0/e BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0OThHI, OOYUYArOIMICS BBIONHSICT PaboOTy IO
3a/IaHUI0 M [IPH METOJMYECKOM PYKOBOJCTBE MpPENojaBatesis, HO 0e3 ero HenocpeiCTBEHHOro
yuacTHsi.

B mporiecce BBIMOIHEHUSI CAMOCTOSTENBHONH PaboThl, y 0Oyuarouierocsi popMupyercs
1esaecoo0pa3Hoe IIaHUpOBaHUE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHUS
U HaBBIKM B YCBOGHHM M CHCTEMATH3alMU NPUOOPETaeMBbIX 3HAHUH, 0OecreyrBaeT BBICOKHUI
YPOBEHb YyCHEBAaEMOCTH B MepuoJ OOy4eHHs, IMOMOraeT MOJyYUTb HABBIKM IOBBIILICHUS
po(hecCHOHATIBHOTO YPOBHSL.

MerofMuecKUMH  MaTepuajaMH,  HAlpaBiIAIOIMMH  CaMOCTOSTENIbHYIO — padoTy
00y4arOUIMXCsI ABISIFOTCS Y4eOHO-METOANYECKUI MaTeprall Mo JUCIUILIHHE.

11.5. Meroguueckne yka3aHus Ui OOYYarOIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUH
00y4aroMXCsl, OCYILIECTBISIEMOr0 B TEUEHHE CEMECTPa C LIENbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.6. Meroauueckue ykazaHHs Ul OOyYaroOIIMXCs 110 MPOXOXKJICHUIO MPOMEKYTOYHOM
aTTeCTaIliH.

IIpomexyTrouHas  arrectanuss  OOYyYaIOIIUXCS — MPEAyCMAaTPHBAET  OLICHHBAHHE
[IPOMEXKYTOYHBIX ¥ OKOHYATEJbHBIX Pe3ysbTaToB 00ydeHus mo aucuuruinHe. OHa BKIIOYAET B
ce0st:

— o9Kk3aMeH — (opMa OLEHKH 3HAHMH, MOJNYYEHHBIX OOYYAIOIIMMCS B IPOLECCe
M3YyYeHUs] BCEH MUCHUIUIMHBI WIHA €€ YacTH, HABBIKOB CAMOCTOSTEILHON pabOThI, CIIOCOOHOCTH
MIPUMEHATh WX IS PELICHUs IMPaKTHYECKUX 3anad. JK3aMeH, KaK IMPaBWIO, IPOBOJUTCS B
MIEpUOA SK3aMCHAIIMOHHOW CECCHM M 3aBEpIIACTCA ATTECTALMIOHHOW OLEHKOH «OTIMYHOY,
«XOPOILIOY», KyIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIBLHOY.
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