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AnHHOTAIUSA

Jucuunninna « MUKPOIPOLIECCOPHBIE CUCTEMBD) BXOJHUT B 00pa30BaTENIbHYIO NPOrpaMMy
BbICLIEr0 00pa30BaHus 10 HANpaBlIeHHUIO noarotoBky/ crennanbHocty 09.03.01 «MudopmaTuka
U BBIYUCIINTENbHAS TEXHHKa» HAMpPaBICHHOCTH «ABTOMATH3HUPOBAHHBIE CHCTEMbI 00OpabOTKH
nHpOpMaLUK U ynpasiaeHus». [luciumuinHa peanusyercs kadenapoid «Neldy.

JlucumiuinHa HaieneHa Ha (JOPMHPOBAHHE y BBITYCKHHKA CIICIYIOIIHX KOMITCTCHIIUIH:

TIK-2 «CnocobeH OCyIIeCTBISATh KOHIENTYanbHOE, (DYHKIMOHATBHOE M JIOTHYECKOE
MIPOEKTUPOBAHUE CUCTEM CPEJIHEr0 U KPYIMHOI'0 MacIlTada v CI0KHOCTH

CoznepxaHue JUCLMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBS3aHHBIX C METOJAMHU
MPOEKTUPOBAHUS U PEeAIM3alMU CUCTEM Ha 0a3e COBPEMEHHOH MUKPOIPOLIECCOPHON TEXHUKH.

IIpenogaBanne AWMCUMIUIMHBI TPEAYyCMAaTPHBACT CleAylomHe (HOpPMBI OpraHU3aLUN
yueOHOro Mpollecca: JIeKIMH, Ta00paTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTy/AEHTA,
KOHCYJIbTAllUH, KyPCOBOE IIPOEKTHPOBAHHUE

IIporpamMmoii JUCHHMIUIMHBI TPELYCMOTPEHBI CICAYIOLIME BHIbI KOHTPOJSL: TEKYIIHid
KOHTPOJIb yCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B GopMe IK3aMeHa.

OOwas TpyJ0eMKOCTb OCBOEHHMSI AMCLUIUIMHBI COCTABJISET 5 3aueTHbIX eauHul, 180
YacoB.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUN

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenofaBaHust JUCHHUILIMHBI «MHKPOIPOIECCOPHBIE CHCTEMBD»  SIBISETCS
[IOJTy4YEHHE CTYACHTAMH TEOPETHYECKUX M TPAKTUYECKUX 3HAHWU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOSKTHPOBAHUS M pealn3alliid CHCTEM Ha 0a3e COBPEMEHHOIt
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdyeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAJIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEMIHUX uHTEpdeiicoB. [IpakTrdeckas
4acTh MPE/IoJiaracT NOCTPOCHUE Ha UX 0a3e YHUBEPCATIbHBIX 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
Kateropus (rpynna) Koz 1 HauMeHOBaHME MHIUKATOPA JOCTHKEHUS
HaMMEHOBaHHE
KOMIETEHIIMU KOMIETEHIIUU
KOMIETEHIIUH
[1K-2.3.1 3HaTh METO/BI KOHIIETITYAJILHOTO,
(YHKIHMOHAIBHOTO H JIOTHYECKOTO
HPOEKTUPOBAHUSL, IPUHIHITBI Pa3pabOTKH
IK-2 Cnocoben TEXHUKO-IKOHOMUUYECKUX XapaKTEPUCTUK
OCYIIIECTBIISTh BapUaHTOB KOHILIENITYaJIbHON apXUTEKTYphI
KOHIIENTYyaJIbHOE, IIK-2.Y.1 ymersb pa3pabaTbiBaTh TEXHHKO-
(YHKLMOHANBHOE U | SKOHOMUUYECKOE 00OCHOBAaHHUE, ONPEAEIIAT
IMpodeccuonanbHbe N
JIOTUYECKOe KJIIOYEBbIE CBOWCTBA CHCTEMBI, OTIPEACIIATD
KOMIIETCHIIUH
HPOEKTUPOBAHUE OrpaHHYEHHs] CUCTEMBI, BApHAHTBI
CHCTEM CPEJTHEro M | KOHIIENTYAJIbHOH apXUTEKTYPBI CHCTEMbI
kpynHoro maciuraba | [TK-2.B.1 BnaneTs onpeseneHreM KITFOUeBbIX
U CJIOXKHOCTU CBOMCTB CHCTEMBI, OIpe/IeNIEHUEM OIPaHUYEHHH
CHCTEMbI, BADUAHTAMH KOHLETITYaJIbHOM
ApXUTEKTYPbI CUCTEMBI, OIIMCAHUEM TEXHHKO-
9KOHOMUYECKOI0 000CHOBaHUS

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 si3b1Ke Accembiepa
—  Opranmzanus 9BM u BEIYHCIUTEIBHBIX CUCTEM

3HaHUs, NOJIyYEHHBIC 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
Jlanubie 00 00meM 00beMe TUCHUILIMHBI, TPYAOSMKOCTH OTIACIbHBIX BHIOB Y4eOHOI
PpaboThI 10 JUCUHUILIHHE (M pacipe/ieiieHne ITON TPYJOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B

Tabmune 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLUIIIIHHBI

TPpyA0EeMKOCTb [0 ceMecTpam

DK3.¥%)

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 51 34 17
Ayoumopnuie 3anamus, BCETO 4ac. 85 68 17
B TOM UHCIIE:
nexumu (J), (vac) 34 34
npakTHueckue/ceMunapekue  3anarus  (I13),
(1ac)
naboparopusie pabotsi (JIP), (uac) 34 34
KypcoBoii mpoekT (padora) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 45 45
Camocmoamenvhas padoma, Bcero (dac) 50 31 19
Buo npomesxcymounoii ammecmayuu: 3ader,
mudd. 3ager, sx3amen (3auer, dudd. 3ay, DK3., JK3.

ED) -
IIpumeudanue:  kanauatckuil 9K3amMeH

4. ConepxaHue IUCLUITIIMHbI

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 TUCIHIUIHHBL, UX TP

JTOCMKOCTh

KOHTpOJuIepa

Tema 3.3 Kondurypanus namstu
MPOrpamMm

Tema 3.4 Kondurypaius namMstH JaHHBIX

Paznen 4. CucreMa KOMaHIbI 4 4
MHKPOKOHTpOJIIEpa

Tema 4.1 Komanasl MEKpOKOHTpOJUIEpA
Tema 4.2 [Tpumeps! IporpaMMHPOBAHUS
Tema 4.3 ITopTs! BBO/1a-BEIBOIA

Paznen 5. [Ipuems! nporpaMMupoBaHUs 8 10
BHyTpeHHel nepudepun PIC-konTposepa
Tema 5.1.Pabota ¢ MaccuBamu B HaMsATH
PIC16F84

Tema 5.2 Maxkpocsl B accembiepe
PIC16F84

Tema 5.3 MexaHu3M npepbIBaHUM.

Tema 5.4 Pabora ¢ 9HEproHe3aBUCUMOiT
namsTeio B PIC16F84

Tema 5.5 Pexxum Sleep

Paznen 6. OnHokpucTanbHbI 8-1 4 8
paspsHbIi MukpokonTposutep PIC16F87x
C PacUIMPEHHBIMH BO3MOXXHOCTSIMU

Tema 8.1.Peructpsr 0011er0 Ha3HAYCHHS
PICI16F87x

Tema 8.2 Peructpsl crienuaibHOro
HasnaueHus: PIC16F87x

Pazpnen 7. Pexxumsr pa6oter CCP-momyiist 6
Tema 7.1 Pexum Capture CCP-monyis
Tema 7.2 PexxumCompare CCP-moysis
Tema 7.3 PexxumPWM CCP-monynst

Pa3/:[enm, TEMBbI THUCITAIIIMHBI

Jlexkuuu
(gac)

13 (C3)
(gac)

JIP
(uac)

KIT
(1ac)

CPC
(aac)

Pasnen 8. PaGora ¢ aHaI0rOBBIMU 4 4
CUTHAJIAMH.

Tema 8.1 Komnopatopst

Tema 8.2 MuorokananbHbiit AL

Cemectp 6

Hroro B cemectpe: 34 34

31

Pa3gen 1. OqHOKpUCTANBHBIE
MHKPOKOHTPOJIIEPHI

Tema 1.1 OG30p pbIHKa 8-pa3psaHbIX
OJHOKPHCTAIBHBIX MUKPOKOHTPOJIIEPOB
Tema 1.2 OnHOKpHUCTAIBHBIE
MUKPOKOHTpoJuiepsl Microchip
Technology

Ob6nacTy npUMeHeHus!

2

Cemectp 7

BrInonHenne KypcoBoro IpoeKTa 17

Hroro B cemectpe: 17

19

Hroro: 34 0 34 17

50

Pazgen 2. OqHokpucTansHble 8-1
pa3pstHbIe MUKPOKOHTPOJIIEPBI

Tema 2.1 OcobeHHOCTH
ogHOKpucTanbHbIX PIC-KoHTpOILIEpOB
Tewma 2.2 OcHoBubie mapameTpsl PIC-
KOHTpPOJUIEPOB. XapaKTePHCTHKH.

Pa3agen 3.0HOKpHCTANBHBIN
MmukpokonTposep PIC16F84

Tema 3.1.Apxurekrypa.BHyTpenHue
PETHCTpPBI

Tema 3.2 O6o3Hauenus ganHoro PIC-

4.2. CopeprxaHue pa3/ieioB U TeM JCKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zeoB U TeM JICKIMOHHBIX 3aHATHH IPUBEAEHO B TabnuIe 4.

Tabnuma 4 — COZ[Cp)KaHI/Ie Pas3acyioB U TEM JICKIIMOHHOI'O IMKJIa

Howmep paszena HasBanue u coiepxanue pasaesoB M TEM JICKIIMOHHBIX 3aHATHH

1 OnHoKpHCTATLHBIE MUKPOKOHTPOJLIEPbI

Tema 1.1 O030p pbIHKa 8-pa3psiAHbIX OAHOKPUCTATIBHBIX
MHKPOKOHTPOJLIEPOB.

MuxkpokonTposuieps! komnannii MICROCHIP PICmicro family,
ATMEL AVR, Scenix Semiconductors, XEMICS CoolRISC, OAO




«Anrctpem», CYGNAL Integrated

Tema 1.2 OnpHOKpHUCTaTBbHBIE MUKPOKOHTpOILIEpsl Microchip
Technology.O6macti mpuMeHeHHs B IPOMBIILICHHON U OBITOBOM
TEXHHKE.

OaHokpHCcTAIBHBIE 8-1 pa3psAIHbIe MUKPOKOHTPOJLIEPBI

Tema 2.1 Ocobennoctu ogHOKpHCTaIbHEIX PIC-KOHTpOILIEPOB.
JloctounctBa. HepocraTku.

Tema 2.2 OcnoBuble napameTpsl PIC-KOHTpoIIIepOoB: pa3mep maMsaTi
IIPOrpaMM U THUII HAMSATH IIPOrpaMM, 00bEM ONEpPaTHBHON ITaMsTH,
KOJIMYECTBO TOPTOB, THIT YCTPONCTBA, pealu3yeMble OCOOEHHOCTH,
9KCILUTyaTally, TUIT KOPITyca, ClICIHaJIbHBIE JOIIOJHUTEIILHbIC
0003HaueHHs . Y CI0BHOE 0003HAYCHHE HA TIPHHIUITHATHLHON CXEMe.
OcHOBHBIE OHATHS. XapakTepucTHku pazmepa O3V, I13Y,
EEPROM, makcumanbHasi ¥ MUHUMAIIbHASI TAKTOBBIE YaCTOTEI,
TEeMIIEPaTyPHBII TUama3oH.

pacliMpeHHBIMH BO3MOKHOCTAMM

cemeiicTBa.

PIC16F84.

KoHhHTypanlHoHHO# perucTp npephIBaHuit

Peructp ~ OPTION,Peructp TMRO  ,Peructp
INTCON,Peructpbl  3HeproHesaBucHMOi mnamsTH, IIopTbl BBOJA-BHIBOJA

Tema 6.1.Peructpsl obuiero HazHauenus PIC16F87x. OcobeHHOCTH
pacmpesienieHus 1o OaHKaM MaMsTH IS Pa3IMYHBIX IPEICTaBUTEICH 3TOr0

Tema 6.2 Peructpsl ciennansaoro HazHaueHust PIC16F87x. CoBMecTHMOCTS ¢

STATUS,

Peructp

7 Pexumbl padoTsl CCP-monyst
paboThL.

paboThL.

Tema 7.1 Pexum Capture CCP-monyis. Cxema MOSCHSIOIAs PEXUM
Tema 7.2 Pexxum Compare CCP-mMonynst. Cxema MOsACHSIOIAst PeKUM

Tema 7.3 Pexxum PWM CCP-Monyist. CxeMa MosiCHsIIoIast pexXuM paboThl.

OaHokpucTaIbHBI MUKPOKOHTpOL1ep PIC16F84

Tema 3.1.Apxutektypa. BHyTpeHHUE perucTpsl.

00630p apxurextypsl PIC16F84. CrpykrypHas cxema. CriocoObt
(hOpMHUPOBaHHS TAKTOBOW YaCTOTHI.

Tema 3.2 O603Hauenue nanHoro PIC-koHTposiepa.

YcnoBHOe 0003HaUYEHNE HA IPUHIUITHATIBHON cxeme HazHauenne
BBIBOJIOB.

Tewma 3.3 Kondurypauus namsaru nporpamm. IIporpamMmuas Mozens.
Opranun3zauus namsty [13Y PIC16F84. Crpykrypa
KOH(HUIypalmoOHHOr O CIIOBA.

Tema 3.4 Kondurypanus namsty JaHHbIX .CTpyKTypa OnepaTuBHON
namstu PIC16F84. Opranm3anus KOCBeHHOM aapecannu. BBoa-BbIBOg
naHHbIX. BcnoMoratensubie peructpsel. Peructpel STATUS ,OPTION,
TMRO, , INTCON

8 Pa6oTa ¢ aHAJIOrOBBLIMH CUTHAJIAMH.

Bpemst npeobpa3zoBanus.

Tema 8.1. Komnapatopsl. Hactpoiika MUKPOKOHTpOJIIEpa A1t paboThl ¢

aHAJOTOBBIM BUJIOM CHIHAJIOB. BEIOOP HCTOUHMKA OTIOPHOTO HANPSDKSHHMS.
Tema 8.2. Muorokanansnslit ALI1. I[Tpuxuun pa6otsl. Crioco6
IPOrPaMMHOr0 MEPEKIIOUCHHsT KaHAIOB. TOYHOCTb MPEOOPa30BaHUS .

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3QHITHUS

Tembr IIPAKTHICCKUX 3aHATHN U UX TPYAOEMKOCTb ITPUBC/JICHBI B TaGJ’II/II_IC 5.

Tabnuia 5 — [IpakTHUecKue 3aHATHS U UX TPYIOSMKOCTh

No

Cucrema KOMaHIbl MHKPOKOHTpOJIEpa

Tema 4.1 KomaH b1 MUKPOKOHTpOJLIEpA.

Apupmernueckue koMansl, Jlornueckue onepanuu. Onepanuu ¢
koHctanTamu. Cruru. Ilepecbuika. Komanzapt ¢ 6utamu. Komanast
nepesiauy yrpaBJIeHHUS.

Tema 4.2 [Tpumeps! TpOrpaMMHUPOBAHHUS.

Crpykrypa nporpammsl. Teno nporpammsl. I[ToanporpamMmsl.

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

IIpuembl mnporpaMMupoBaHHusi BHYTpeHHeli mnepudepun PIC
KOHTPOJLIIepa

Tema 5.1.Pabota ¢ maccuBamu B mamstu PIC16F84.

Pa6oTa ¢ MaccuBaMH B TIOCTOSTHHOM MaMATH. I[TomporpaMMBI-MacCHBEL
Kocsennas aapecanus. Pabota ¢ MmaccuBamMu B oriepaTUBHOM MaMATH.
Tema 5.2 Maxkpocsl B accemOnepe PIC16F84. IIpumeps! none3HbIx
MaKpOCOB.

Tema 5.3 MexaHu3M NpephIBaHMA.

Vmuranus BHenHUX Bo3zaeiictBuii Ha PIC-xonTposuiep. Buemmnue n
BHyTpeHHHe npepbiBanus. Peructp INTCON

Tema 5.4 Pabota ¢ sHeprosezaBucumoii namsateio B PIC16F84.

Pabora ¢ snepronesaBucumoii mamsatbio EEPROM. Peructpst EEADR,
EEDATA, EECON1, EECON2. IIpumep rmporpaMMbl YTEHHSI ¥ 3aIIUCH
JTAHHBIX.

Tema 5.5 Pexxum Sleep. Ocobennoctu Pabotst PIC16F B pexume Sleep.
Crioco6bI BEIBOIa MUKPOKOHTpOIIIEpa U3 pexnma Sleep.

OnHOKpHCTANIbHBIN 8- paspsaHblii MukpokoHTposiep PIC16F87x ¢

Ne Tembl IpakTHYECKUX @ . | Tpynoemkocrts, |pa3zaena
. o OpMbI MPAKTUYECKUX 3aHATUH (ac) e
JIMHBI
VueOGHBIM IIaHOM He MPETYCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
Tembl 1a60paTOPHBIX 3aHATHI U UX TPYLO0EMKOCTb IIPUBEJIEHBI B TA0IUIIE 6.
Tabnuia 6 — JlJabopaTtopHble 3aHATHS U UX TPYJAOEMKOCTh
Ne Tpynoe Ne
HawnmeHnoBanune 1ab0paTopHbIX paboT paszena
I MKOCTb, (4ac) P —
Cemectp 6

MPLAB —cpena pa3pabotku porpamMm TSt 4 1,2
MHKPOIIPOLECCOPHBIX CHCTEM.
ApXuTexTypa PIC16F84. OCHOBHBIE MIPUEMBI 4 1,3
OPOrpaMMHUPOBAHUSL
Apxutextypa PIC16F84. BeiBox wuHdpopmanuum Ha 4 3,4
cBeToinoibl. Onpoc KHOIOK.
[IpepsiBaHus. 4 5
JluHaMu4ecKas MHANKALMS. 4 3,5
IMoanporpammsel-mMaccuBbl. ASCII ko cuMBoIIa. 4 4
BeiBox  uHpoOpManmMu  Ha  CEMHCErMEHTHPOBAHHBIN 4 5,6,7
UHIUKATOP.
Twurel mocne10BaTeNbHBIX HHTEP(EHCOB. 2 6




Cas3p c NIePCOHATILHBIM
HOCJIeJOBaTeIbHOMY HHTEepdeiicy.

KOMIIBIOTEPOM o 4 6,7,8

Bcero: | 34

4.5. KypcoBoe IpOCKTHPOBaHHE/ BBHIIOIHEHUE KYPCOBOil pabOThI

Llenp KypcoOBOro mpoeKTa:

BeInosHeHHEe HHANBUAYAIBHOTO IPOCKTHOTO 331aHus 1Mo TeMe: «Pa3paboTka u oTiiaaka
B3aHMO/ICHCTBHS MHKPOIIPOLIECCOPHOI CHCTEMBI C Pa3IMYHBIMU BHIAMH HCTOUYHUKOB
uHpopMmanuu 1 uaTepdeiicos (ykazats Tun nHbopMaiuu 1 uaTepdeiica)». Hanpumep,

«Pa3paboTKa ¥ OTJIa[Ka CUCTEMbI BBOJIA

IIpumepHbIe TeMBI 33JaHNI Ha KypCOBOil MPOeKT npuBeneHs! B pazaene 10 PITI.

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst
Bupr camocTosTensHOM paboThl U €€ TPYA0EMKOCTh PUBEICHBI B Ta0IHIIE 7.

004.312.46
BI19

Bacunbes, A.E. MUKPOKOHTpOJUIEPHI.
Pa3paboTka BCTpanBaeMbIX MPUIIOKCHHUIA:
Vuebnoe nocobue/ A.E. Bacunbes; .-
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. Ecrudees. — 4-¢ uza.. — M.:JIOJIDKA-
XXI, 2007. - 560 c.

—_

004.31 52

I'magmrreitn, M.A. MUKPOKOHTPOJIIEPBI
cMmemanHoro curHana C805 1 Fxxx gpupmbt
Silicon Laboratories 1 ©X IpUMECHEHHE :
OMKCAHUE ANTOPUTMOB UIporpamMm / M. A.
I'magmrreiin. — [porp.. - M.: JOADKA-
XXI, 2008.

Kosanes C.11. Meroanueckue yka3aHus K
BBINOJIHEHHIO J1abopaTopHbIx pador (JI.P.1-
JLP.9). 2012r.

OneKTpoHHbIH pecype kadenpsl

Kopanes C.11. MeTonnueckue yka3aHus K
BBITIOJTHEHHUIO KYpPCOBBIX paboT (Onucanue
11a00PaTOPHOTO OTJIAI0YHOTO

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

DIIeKTPOHHEI pecypc Kadenps

Tabnuua 7 — Bujsl caMocTOsITeNbHON paboThI M €€ TPYJOeMKOCTh
Buz camocrositenbHON paboThI BLCI::O’ CemecTp 6, yac CemecTtp 7, yac
1 2 3 4
M3yuyeHune TeopeTHIECKOro MaTeprana
15 15
muctmtuiaasel (TO)
Kypcosoe npoekruposanue (KII, KP) 19 19
PacuetHo-rpaduueckue 3ananus (PI'3)
Beimonnenue pegepara (P)
IloaroroBka K TeKynieMy KOHTPOJIIO 15 15
ycneBaemoctH (TKY)
Jomaniaee 3aganue (/13)
Konrposbable pabotsl 3a0unnkoB (KP3)
IloaroroBka k MpoMexKyTOUHOM 1 1
arrectaiun ([1A)
Bceero: 50 31 19

004.312 3-16

Baen, H.W. Paguosmo0OuTenbekne
koHCTpykumu Ha PIC-
MUKpoKoHTpoiiepax.ku.4/H.U. 3aer. —
Kues: MK-IIpecc, 2008. — 336 c.:

5. TlepedeHb yueOHO-METOIUUECKOTO 00ECIICUCHHUS
IUISL CAMOCTOSITENILHOM paboThl 00yUYarOLIMXCS IO TUCHUILTHHE (MOYJIIO)
VueGHO-METONMYECKHE MaTepUasbl [IJisi CAaMOCTOSATEIbHON paboThl 00YyYaIOIMXCsl YKa3aHbI B

m. 7-11.

6. IlepedyeHb NEUaTHBIX U AJIEKTPOHHBIX YYEOHBIX N3AaHUH
IlepedeHp neyaTHBIX U AIEKTPOHHBIX Y4E€OHBIX W3aHUI TIpUBECH B Tabnuiie 8.
Tabmnuna 8— [lepeueHb MeYaTHBIX M JICKTPOHHBIX YUeOHBIX M3IaHUI

681.511
(TYAI)/II79

IpoekTHpOBaHKUE CPEACTB KOHTPOIS U
JIMAaTHOCTHKHU C 3JIEMEHTAMHU BBICOKOMN
HHTEerpanuu: MeToau4ecKkue yKa3aHus K
BBINOJIHEHHIO J1abopaTtopHbix pabdor / C.-
Ietep6. roc. yH-T a9pOKOCM.
npubopoctpoenus; Cocrt. C. U. Kosanes, B.
A. Tony6kos. - CII6.: PUO I'VAII, 2005. -
22 c.: puc., Ta0I..

KonuecTBo 3K3eMIUIsipoB B

[ugp/ Bubnuorpaduueckas ccpuika Oubnmoteke
URL anpec
(KpOMe 3JIEKTPOHHBIX SK3EMILLIPOB)
004.312 4 Suenkos, B.C. MUKpPOKOHTpOJIIEPBI 2

92

MicroChip: npakTuueckoe pyKoBOACTBO/
B.C. Suenkos. — 2-e u3a.. — M.: I'opsdas
s — Temexom, 2008. — 280c.

C71

Cnepanckuit, B. C. Curnanbabie
MHKPOIIPOLIECCOPBI M UX MIPUMEHEHHUE B
CHCTEMAaXx TEeJIEKOMMYHHUKAUN U
JNEKTPOHUKHU: yueOHoe nocobue/ B. C.
Cnepanckuii. - M.: ['opsiuast muaus -
Tenexom, 2008. - 168 ¢

20




7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH()OPMALHOHHO-
TEJICKOMMYHHKAIIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMILTHHBI
npuBe/icH B Tabnuie 9.

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOYYaIOIIMMHUCS TPUMEHSETCS S5-0auibHasi IIKaJlIa OLUEHKH CHOPMUPOBAHHOCTH
KOMITETEHIINH, KOTOpask MpHUBeieHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIOIb30BATHCS
100-0annpHast  mIKaja  MOJAYJbHO-PEHTHHIOBOW  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
WCIIOJIb30BAaHMS KOTOPOIf, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabnua 14 —Kpurepun oueHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETEHIIMI

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTtn «VHTepHeT»

URL anpec HanmenoBanue
www.microchip.ru Microchip Technology.

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. Ilepeyenr nporpaMMHOro OOECIEUCHHs, HCIOIb3YEMOT0 IIPH OCYLICCTBICHUI
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILTHHE.
IlepedeHp UCONB3yEMOro MPOrPAMMHOT0 obecieueH s npeacTaBieH B Tadmuie 10.

Ta6nua 10— [lepedeHp nporpaMMHOro obecreueHus

Nen/m | HaumeHnoBauue
1 nporpamma ormiagauk Microchip MPLAB 8.5 — 6ecrunaTHast 171 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 AUCHHUILIHHE
IlepeyeHbp HCMONB3yeMbIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABIEH B
Tabnune 11.

Tabauua 11— INepeuyenb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/nt HaumenoBanue

He npexycmotpeno

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

Tabmuia 12 — CocraB MaTepHatbHO-TEXHUIECKOM 0a3bl

Ne HaumeHoBaHHEe COCTaBHOW YacTu Howmep ayauropuu
/o MaTepralibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOIMMOCTH )

JleximonHas ay iuTopus

OreHKa KOMIIETEHLMU X .
S -GauTbras LKA apaKTepHCTHKa C(HOPMHUPOBAHHBIX KOMITETEHIIHI
— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuai;
— YBEPEHHO, JIOTHYHO, TI0CIEI0BATEIBHO M IPAMOTHO €r0 H3JIaraer;
COTIHOY — ONMHUPAsACh HA 3HAHUS OCHOBHOW M JONOJHUTEIHHOMN JIUTEPATYPEL
GATTCHOY TECHO TMPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHS C MPAKTHYCCKOM
JIeATEeIbHOCTHIO HATIPABJICHHUS,
— yMeJI0 000CHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH,
— JIeJIaeT BLIBOJILI U 00001EHNS;
— cBOOOJIHO BJIAJICET CHCTEMOI ClICLHATN3UPOBAHHBIX IOHSATHI.
— obyyarouiuiicss TBepI0 YCBOMJI POrPaMMHBII MaTtepHall, IpaMOTHO U
[0 CyHIECTBY M3/araeT ero, OMNHPasCh Ha 3HAaHHS OCHOBHOM
JIUTEPATYPBI;
«xopomo» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIT; 3
— yBS3bIBAET YCBOCHHBIC 3HAHUSI C TMPAKTHYCCKOH JESITEIbHOCTHIO
«3aYTEHO»
HaIpaBJICHUS,
— apryMEHTHPYET Hay4YHbIE MOJOKCHHS;
— JIeJIaeT BBIBOJIBI U O0OOIICHS;
— BJIaJieeT CUCTEMOH CIIeUATN3UPOBAHHBIX OHSITHIH.
— 00y4aroLHMiACsl YCBOMII TOJIBKO OCHOBHOM MPOrpaMMHBII MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMHMpasich Ha 3HAHHS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIONYCKAeT HEeCYILECTBEHHbIC OLIMOKH U HETOYHOCTH;
«yJIOBJICTBOPHTEIIEHOM N
GAITCHOY — WCTBITHIBACT 3aTPYAHCHHUS B MPAKTHYECKOM MPHUMEHECHUH 3HAHHIA
HAITPaBIICHHS,
— c1ab0 apryMEeHTHPYET HAaY4HbIC TOJI0KSHUS;
— 3aTpyaHseTcs B JOPMYIMPOBAHUH BBIBOJIOB M 0000IICHUIT;
— YaCTHUYHO BJIAJICET CUCTEMOM CIELUATU3UPOBAHHBIX MTOHSITHH.
— oOyyaronuiicss He YCBOWJI 3HAYMTEIbHOH 4YacTH MPOrPaMMHOTO
Marepuaa,
— JIOIyCKaeT  CyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IPU
«HEYIOBJICTBOPHUTEITLHOY» ”
e AUTCHOY paccMoTpeHnH mpobiieM B KOHKPETHOM HAMPaBJICHUM; 3
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTUPOBATh HAYYHBIC TOJIOKCHHS;
— He HOPMYJIHPYET BHIBOJOB M 000OIICHHUIA.

2 | KommnbloTepHslii Ki1ace

10. OuenouHble cpecTBa I MPOBEACHHS TPOMEKYTOTHOH aTTeCTAIIH
10.1. CoctaB OLEHOYHBIX CPEACTBUIS IIPOBEAEHUS IPOMEKYTOUHOH aTTecTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Tabnuna 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBECHUS IPOMEKYTOUHOH aTTeCTalliu

10.3. TumoBble KOHTPOJIFHBIE 33aHUS MM UHBIC MaTePHAIbI.
Bormpocs! (3aaun) aist 3Kk3aMeHa NpejcTaBieHsl B Tabuune 15.

Tabmnuua 15 — Bonpocs! (3a1aun) aist 9K3aMeHa

Ne /i IepeveHp BONPOCOB (3a1a4) s 9K3aMeHa

1 0030p pbiHKa 8-U pa3psIHBIX OJJHOKPUCTAILHBIX MUKPOKOHTPOJLJIEPOB

Bun mpoMexyTOYHOI aTTecTaiin ITepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Crucok BOIIPOCOB K OK3aMCHY

CeMelicTBa OHOKPUCTANIBHBIX MUKPOKOHTPOILIEpOB (rupmbl Microchip
Technology. OcHoBHbIe TapameTpsl PIC-koHTpOILIIEPOB

BbinosnHeHHe KypcoBOro mpoeKTa DKcrepTHas OLEHKA Ha OCHOBE TPeOOBaHU K
COJICPXKAHUIO KYPCOBOT'O MPOCKTA.

3 YcnoBHble 0603HaueHust PIC-koHTposIepoB

N

0O0630p apxurextypsl PIC16F84

5 Vcnosaoe 0603Hauenne PIC16F84. HazHaueHue BBIBOIOB.




ITocne BbIOOpa HIKHETO YPOBHS — 3BOHOK. T.e. MPUMEPHO Kak B COTOBOM
TenedoHe. (HanpuMep: B IEPBOM sipyce 5 GaMuuinii, BO BTOPOM sipyce — UL
kax o pamunmu 3 Tenedona (xom., pad., Mmob.), BeIOOp Tenedona —
HMMHUTALHS TENL. 3BOHKA)

Yacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX JIAHHBIX U MMOCJIEHEr0 pe3yybTaTa paboThl IPOrpaMMBI.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

Yacts 1. BBoauTCs MecTHaALATEPUYHOE YUCIIO B BepXHell cTpouke. Ilpu
Ha)KaTWH Ha KHOIIKY-OKOHYAaHUE BBOJIA U B HIDKHEH CTPOKE JOJKHO
nosiBUTCs 10-UYHOE YUCIIO, paBHOE BEPXHEMY.

Yacts 2.CoxpaHeHHE BO BHEIITHEH SHEPTOHE3aBUCUMOI aMATH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa paboThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — IO mpoTokomy 12C.

Yacts 1. Peknama — oprann3oBath O€TryIIyr0 CTPOKY. l-s KHOIKa
YIpPaBIISET HANpaBJIeHUEM Oera , KH.2 — IepeBOJUT CTPOKY BBEPX HJIM BHU3,
3-51 KHOTIKA PEXXUM LIUKJINIECKOTO CABUIa, KOTa ABE CTPOKH 00BEIUHSIOTCS
B OJIHY JUIMHHYIO 32-X CHMBOJIBHYIO CTPOKY, 110 KOTOPOH IUKINYECKH
JIBHDKETCS| pEKIIaMHast CTPOKa.

Yacte 2.CoxpaHeHne BO BHEIIHEH YHEProOHe3aBUCUMON MaMATH
IIPOMEKYTOYHBIX JIAHHBIX U MOCJIEHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.

Yacts 1. BBog u npeoOpa3oBaHue ABOMYHOrO YKCIa (B IEPBOI CTPOKE) B
JIeCITUYHOE (BO BTOPOI CTPOKE)

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM MaMsTH
HMPOMEXYTOUYHBIX JaHHBIX U IOCJIEIHETr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH NMaMAThI0 — 110 nipotokoiry 12C.

Yacts 1. [IpousBenenue nByx uncein. BBoa nepBoro uncna B nepBoii CTpoke,
BTOPOTO - BO BTOPOIi, pe3yJbTaT — BO BTOpoil. Eciiu pesynbrar He
MIOMEIIAETCSI BO BTOPYO CTPOKY - 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIIHEH JHEProHe3aBUCHUMOM aMsITH
IIPOMEXKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa paboThl IPOTrPaMMBL.
CBsI3b ¢ BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

6 Crioco0b! opmupoBanus TakToBoH yactotsl it PIC16F84

7 Crpykrypa korpurypanmonsoro cinosa PIC16F84

8 Crpykrypa onepatuBaoii mamsiti PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema komann PIC16F84

12 Pabora ¢ maccuBamu B moctosiHHOW mamsatu PIC16F84

13 Pa6ota ¢ maccuBamu B oneparusHoii namsitu PIC16F84

14 Makpocs! B accembiepe PIC16F84

15 Mmuranus BHemHUX coObiThii B MPLAB

16 Mexanusm npepoiBanuii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Twumst copoco B PIC16F84

19 Pabota c snepronesaBucumoii mamsiteio B PIC16F84

20 Pabora PIC16F84 B pexume Sleep

21 Opranu3anys aCHHXPOHHO# MOCIIeA0BaTENbHOM Nepeiaun JaHHBIX IS
PIC16F84

22 OcHoBHBbIe XapakTepuctuku cemerictBa PIC16F87x

23 Buytpennss crpykrypa PIC16F87x

24 Onucanne BoiBosioB PIC16F87x

25 Opranmamus namsrtu [13Y PIC16F87x

26 Opranusanus namsata O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocobennocty BeinojHeHns koManasl GOTO B PIC16F87x

31 Ocobennocty BeinoiHenns komanasl CALL B PIC16F87x

32 Pat6ora Taiimepa-cuerunka TMRO B PIC16F87x

33 Pabota Taiimepa-cuerunka TMRO B PIC16F84

34 Pabota Taiimepa-cuerunka TMR1 B PIC16F87x

35 Pabota Taiimepa-cuetunka TMR2 B PIC16F87x

36 Crpykrypa koHpurypamnuonsoro ciosa TICON

37 Crpykrypa koHpurypamnuonsoro ciosa T2CON

38 Pexxumbl pabotsl CCP-monyiist

39 Pexxum Capture CCP-monyns

40 Pexxum Compare CCP-monynst

41 Pesxxum PWM CCP-monynst

42 Opranuzanys aCHHXPOHHOU mocyenoBarenbHocTd nepenaun B PIC16F87x

Bomnpocs! (3agaun) puist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuua 16 — Borpocs! (3aaun) mist 3auera / niudd. 3auera

Ne /it

[lepeuenpb BompocoB (3a1a4) st 3a4yera / nudd. 3aueta

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Ilepeuenr TeM Jusi KypcOBOTO IPOEKTHPOBAHMUS/BBIONIHEHHS KypCOBOH pabOThI
mpezcTaBieHsl B Tabuie 17.
Tabmuua 17 — TlepeyeHb TeM 1JIsl KypcOBOTO NPOSKTUPOBAHUS/BBIIIOIHEHUS] KypCOBOH paboThl

Yacts 1. Ynopsnouusanue mu¢p B crpoke. MexonHoe YucIo (IecATHIHOE)
BBOJAMTCS B BepXHe# cTpoke. [Io okoHuaHNM BBO/Ia B HIKHEW CTPOKE
MOSIBIISICTCS YIOPSJOYCHHBIH HA00p 1udp 3TOro Yncina. (Io1. 3a1aHue -
BBIOPOCUTD OIMHAKOBBIE LIU(PPBI)

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMITH
HNPOMEXYTOUYHBIX IaHHBIX U MOCIIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 nipotokoiy 12C.

Ne i/

IpumepHsIil HepeyeHb TeM IS KypCOBOTO NPOEKTUPOBAHUSI/BBIOTHEHUS
KypcoBoii paboTl

Yacts 1. Bei6op B MeHr0. 2 sipyca. IlepBblii- 5 31-T0OB, BTOpOii — 3 211-Ta.

UYacts 1. BeiBoautcs ctpoka “BOSS” B cepennne BepxHel CTPOKHU.
KHomkamMu 0CyIIeCTBIISIETCS CABUT CTPOKH B YETHIPEX HampaBlieHUsAX. Bee
CABUTY IUKINYECKHUE.

UYacts 2. CoxpaHeHHEe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMITH
MPOMEXYTOUYHBIX JIaHHBIX U MOCJIEHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH NMaMAThI0 — 110 nipotokoiry 12C.




Yactp 1. BBoguTcs 4ncio, KOTOpOe PacLeHUBACTCS KaK ECITUYHOE
3naueHune ASCII — xona (B nuntepsane 30..50). Ha BTopoii cTpoke
0TOOpaXKaeTcst CUMBOJI C TAKMM KOJIOM. MOXHO BBOJJUTH HECKOJIBKO YHCEI
MOAPS, TIPY 9TOM BCE, YTO paHee BBIBEICHO, CIBUTACTCS BIIPABO.

Yactp 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCUMOI aMSTH
MIPOMEXKYTOUHBIX IAaHHBIX U MOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMBl.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.

Yacts 1. B BepxHeii crpoke BIBoAHTCA (Ppasa (Jirobast - IPUAyMaTh CaMUM).
KHomkamu Kypcop IOABOAUTCA IOA HYXKHYI0 OYKBY, KOTOpas IIpH ee BEIOope
OITyCKAaeTCs Ha HIDKHIOIO CTPOKY M CIIBUTAETCs BILIOTHYIO K JIEBOMY Kparo (K
paHnee BbIOpaHHBIM OykBaMm), Ta€ GOpMUPYETCsI CIIOBO U3 BLIOPAHHBIX OYKB.
Yactb 2. CoxpaHeHHE BO BHELIHEH SHEPrOHE3aBUCUMOI aMsTH
HPOMEKYTOUHBIX JIaHHBIX M TOCIECIHEr0 pe3yabTaTa paboThl IPOrPaMMBIL.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

15

UYacts 1. BBonsTcs nBa yucina. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HKHEW. TpeOyercst onpeaenuTh, MOXXHO JIX BTOPOE MOJY4UTh U3 IIEPBOTO
3epKabHbIM OTPaXEHUEM MOCIIEIOBATENLHOCTH LUdp. (HampuMep : yucna
127556 u 655721 - 3BOHOK)

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
MIPOMEKYTOYHBIX JIJAHHBIX U MOCJIEIHEr0 Pe3yJibTaTa padoThl IPOrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

10

Yacte 1. BBonuTcs mectHaanaTepuuHoe YUCIO B BepxHel ctpouke. [Tpu
Ha)KaTHHU HAa KHOIKY-OKOHYaHHE BBOJIA U B HIDKHEW CTPOKE MOSBIISCTCS
JIBOMYHOE YHUCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 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
BBEJICHHOTO YHCIIa.)

Yacts 2. CoxpaHeHHEe BO BHELIHEH SHEPrOHE3aBUCUMOM TaMsATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIEHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBs13b € BHEIIHEH MaMAThIO — IO npoTokomy 12C.

11

Yacte 1. BBoguTcs mectHaanaTepuuHoe YUCIO B BepxHel crpouke. [Tpu
Ha)KaTUHU Ha KHOIIKY-OKOHYaHHME BBOJIA U B HIDKHEH CTPOKE MOsBIIsIETCS 8-
PHYHOE YHCIIO, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEProHE3aBUCHMOM aMsATH
MIPOMEXKYTOUHBIX IAaHHBIX U ITOCJIEHEr0 pe3yJsibTaTa padoThl IPOrpaMMBbl.
CBs13b C BHEIIHEH MaMAThIO — 110 rpoTokoiy 12C.
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UYacts 1. Tect peakuu yenoBeka. C momMouibpio reHepaTopa
IICEBJIOCITyYaHBIX YMCEJT OPraHU30BATh BBIBOJI CIIyYalHBIX JIBOWYHBIX YHCEI
B BEPXHIOIO CTPOKY. Bpems ¢ukcannm uncna — 1 cex. 3a 310 Bpems Hazl0
OIPEe/IeNTUTh YETHO MM HET YUCIIO eIMHUILL B YUCIIe M HaXaTh OJIHY U3 IBYX
KHOMOK. [Ipu HempaBUILHOM HaXaTuU — 3BOHOK. Bo BTOpOIi cTpoke
BBIBOJISITCS YMCJIA TTPABMIIBHBIX U HENPABUIBHBIX HAKATHH.

Yacte 2. CoxpaHeHHE BO BHENIHEH YHEProHE3aBUCHMOMN ITaMsITH
HMPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b € BHEIIHEH MaMAThI0 — 10 npoTokomy 12C.

12

Yactp 1. BBoauTCS BOCEMEpHYHOE YUCIIO B BepXHEH ctpouke. [1pyu HaxkaTum
Ha KHOIIKYy-OKOHYaHHE BBOJIa U B HIDKHEH CTpoKe nosBisiercs: 10-maHoe
YHCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH SHEProHe3aBUCHMOM aMATH
IIPOMEXKYTOUHBIX JaHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl TPOrPaMMBbI.
CBs13b C BHEIIHEH MaMATHIO — IO TipoTokomy 12C.
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UYacts 1. Tect peakuu yenoBeka. C momMoluibio reHepaTopa
NICEBAOCITyYaliHbIX YHCEeNl OPraHu30BaTh CIIydaiiHbI BHIBOJ| CJIOB “JIeBas
KHONKa” ¥ “npapas kHonka”. Bpewms nokasa ciosa — 0.5 cek. 3a 310 BpeMst
HaJI0 HaXKaTh OHY U3 ABYX KHOMOK. [Ipy HenmpaBMIIbHOM Ha)KaTUH — 3BOHOK.
Bo BTOpOI#t cTpOKE BBIBOJATCS UKCiIa MPABUIBHBIX U HEMPABUIBHBIX
Ha)kaTuil.

UYacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
HNPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b C BHEIIHEH MaMsAThI0 — 110 ipotokoiy 12C.

13

Yacts 1. BBoguTCs BOCBMEPHYHOE 4YHUCIIO B BepxHel crpouke. [Ipu
Ha)KaTWHU HAa KHOTIKY-OKOHYaHME BBOJIA U B HIDKHEH CTPOKE MOSABIIACTCS
TPOMYHOE YUCII0, paBHOE BepxHeMy. Eciiu He nmomeniaeTcs B CTPOKY —
3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dHEPrOHE3aBUCHMOM MaMATH
MPOMEXYTOYHBIX IAaHHBIX U MOCIJIETHETr0 Pe3ysbTaTa padoThl IPOrPaMMBbI.
CBsI3b C BHEIIIHEW MaMAThIO — 110 ripotokoiy 12C.

14

Yacts 1. BBonsTes nBa uucna. [lepBoe — B BepxHell cTpoke — BTOpoe — B
HKHed. Tpebyercst onpeaenuTh, MOXKHO JIU BTOPOE MOJY4YHUTh U3 IIEPBOTO
nepecTaHoBKoi 1ndp. Ecnu 1a — 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEPrOHE3aBUCHMO MaMATH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrpaMMBbl.
CBsI3b C BHEIIHEH MaMATHIO — 110 rpoTokoiy 12C.
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UYacts 1. Tect peakiuu yenoBeka. C momMouipio reHepaTopa
NICEBAOCITyYaliHbIX YHCEeNl OPraHu30BaTh CIy4aiiHbI BHIBOJ| CJIOB “JeBas
KHONKa” ¥ “npapas KHonka”. M3aMepsercst BpeMs 10 Ha)KaTHsl Ha
IIPaBUIBHYIO KHOIIKY. BO BTOpOIi CTpOKe BBIBOIUTCS CpEeHEE BPEMs
peakuuu (B JECATHIX TOJSX CEKYH/IbI.)

Yacts 2.CoxpaHeHHE BO BHEITHEH SHEPTOHE3aBUCUMOI aMATH
IIPOMEXKYTOYHBIX TAaHHBIX U MTOCJIEIHETO Pe3yJIbTaTa padoThl IPOTrPAMMBL.
CBs3b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

20

UYacts 1. Cnoxxenue qByx yuceln. BBoz mepBoro uucia B mepBoi CTPOKeE,
BTOPOTO - BO BTOPOii, pe3yibTaT — BOo BTopoil. Ecnu pe3ynbraT He
MIOMEIAETCs BO BTOPYIO CTPOKY - 3BOHOK.

Yacts 2.CoxpaHeHHE BO BHEIITHEH SHEPTOHE3aBUCUMOI aMATH
MPOMEXYTOUYHBIX IaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.




CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.
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Yactp 1. Berunranue aByx uucein. BBoz mepBoro uncia B epBOii CTPOKeE,
BTOPOTO - BO BTOPOH, pe3yibTar — Bo BTopoid. Ecnu pe3ynbraT He
IIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

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

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

22

Yacts 1. [lenenue (1enouncnenHoe) AByX uucen. Beoa nepeoro yucna B
NIEPBOHi CTPOKE, BTOPOTO - BO BTOPOM, pe3ysIbTaT — BO BTOpoii cTpoke. Ilpn
HEHYJIEBOM OCTaTKe — KOPOTKUII 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMAITH
MPOMEXYTOUYHBIX JaHHBIX U MOCIIEIHETr0 Pe3yJsbTaTa paboThl IPOrpaMMBbl.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

29 Yacts 1. BBopsaTes 5 pecsaruunbix mudp. OnpenenuTs, paBHa JIM HX CyMMa
WM pasHocTh Hymo. T.e. jomyckaercs jiro0as KoOMOMHALUS 3HAKOB (ILIIOC
WM MUHYC) Tiepe]] kKaxaoi uudpoii. Ecnu =0 — BbiBecTH 3TH 1H(PHI BO
BTOPOH CTPOKE C HY>KHBIMHU 3HAKaMM U J1aTh OJUH JUTMHHbIA 3BOHOK.

Yacts 2. CoxpaHeHHUE BO BHENIHEIl S3HEPrOHE3aBUCUMON AMATH
IPOMEKYTOUHBIX JAaHHBIX H IIOCICIHETO Pe3yIbTaTa padOThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.
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Yacts 1. Onpeznesnenne Haau4us 3alaHHOTO ()parMeHTa B Maccuse. BBon
IIEpBOTO YHCIIa B IIEPBOH CTPOKE, BTOPOTO - BO BTOpoil. Eciiu Bropoe uncio
sIBJISETCs (hparMEeHTOM MepBOro — KOpoTkuit 3BoHOK. (Hampumep: nepsoe
yucno 11345832996 , Bropoe 329 - 3B0HOK)

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITaMSTH
IIPOMEXKYTOUHBIX IaHHBIX U ITOCJIETHEr0 pe3ysibTaTa padoThl IPOTrPaMMBI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

30 Yacte 1. BBoauTes uncio u3 6 mudp, 3atem BBoAUTCS BTopoe uucio. Hamo
MIOJICTIUTH NIEPBOE HAa BTOPOE M BBIIATH COOOIIECHHE : PE3YJIbTAT JICJICHUS —
XXXX.XXX. EcIti pe3ysbTaT JeneHust Leliblii — 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEProHE3aBUCHMOM MaMATH
HMPOMEXYTOUYHBIX IaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 ipotokoiy 12C.

24

Yacts 1. Broa gecsatudnoro uucna. Eciu undps! B HeM ymopsiioYeHs! 10
BO3PACTAHUIO — KOPOTKHUH 3BOHOK, 110 YOBIBAaHUIO — 1Ba 3BOHKA, €CJIU JPYroe
— OJIMH JUTUHHBIN 3BOHOK.

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

Bompocsl s mpoBeACHHsS MPOMEXKYTOYHOW AaTTECTAllMd B BHAE TECTHPOBAHHS
npejAcTaBieHsl B Tabue 18.

Ta6nuia 18 — [IpumepHsIil mepedeHb BOMIPOCOB LISl TECTOB

Ne i/ [IpuMepHBIii IepedeHb BOPOCOB ISl TECTOB

25

Yacts 1. BBon necsatiuuHoro uncia. Bo BTopoit cTpoke — cyMMa BBEACHHBIX
uudp. Ecnu cymma okanuuBaetcs Ha 0 - OZMH JUTMHHBINA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMSTH
MIPOMEXKYTOUYHBIX JIAHHBIX U MOCJIETHEr0 Pe3yibTara paboThI TPOTPAMMEIL.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYarOLIMXCs 3a0YHON (HOPMBI
o0y4eHus1, IpeJIcTaBIeHb! B Tabune 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno
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Yacts 1. Beogsarcs 8 mecstnunbix mudp. Onpeaenuts, ecTh 1 TPOHKa
uudp, koropast B cymme gaet uuciao 20. Eciau ects — BBIBECTH 3TH TpU
IUQpB BO BTOPOH CTPOKE U OJIUH JJIMHHBII 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSITH
MPOMEXYTOUYHBIX IaHHBIX U MOCIIETHETr0 Pe3ysbTaTa padoThl IIPOrPaMMBbI.
CBs13b € BHEIIHEH MaMAThI0 — 10 npoTokomy 12C.

27

Yacts 1. BRogsarcs 8 pecsatuunbix uudp. OnpeaenuTs, Tpu HAaHOOIIbIINE
uudpsl, BeiBecTr 3TH TpU HUQPHI BO BTOPOH CTPOKE U aTh CTOJIBKO
KOPOTKHMX 3BOHKOB, KAKOBAa MaKCHUMaJIbHas LU (pa.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dYHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEr0 Pe3ysIbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

28

Yactp 1. BRogsrcs 8 pecsatuunbix uudp. BeiBect HeueTHbIe HUQPHI BO
BTOpOii cTpoke. Eciiit nx HET, TO OANH JUIMHHBIN 3BOHOK.

10.4. MeTtoauueckue MaTepHuabl, onpeaessomue MIPOLIE Y PBI OILIEHUBAHMS
WHJMKATOPOB, XapaKTepH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLHUH, coIepxaTcs B
JIOKANTbHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHPYIOMX TOPSAOK H MPOLEIypy
MPOBEJICHUs TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00yUaroluXcs
I'YAIL

11. Meroauueckne yka3aHus Ui 00y4aronuxcs 0 OCBOCHUIO TUCIIUTIIIHHBI

11.1. Meroguueckne yKaszaHusi /il OOYYarOMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE HA3HAYCHHE JIEKIMOHHOTO MaTepuaja — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. HasHaueHue COBPEMEHHOH IEKIUU B
paMKax AMCUMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO MO TEME, a B OCBOCHHHU
(yHImaMeHTanbHBIX TPOOJIEM JUCIMIUIMHBL, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JIOCTIIKCHUI Hay4yHOH MbIciaHd. B yueOHOM mpoliecce JeKUus BBIIONHSIET METOI0JOIMYECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat




KOHKPETHOIM 005acTu 3HaHus, e€ MpOoOJIeMbl, JaeT LENbHOE MPEACTaBICHHE O AUCLUILINHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTUMH JHCIAILTHHAMH.

IliaHupyemMble pe3ysIbTaThl IPH OCBOCHUH 00YYAIONIMMHKCS JEKIIMOHHOTO MaTepuaa;

— T[OJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPe/IeIIsIeTCs LeJICBON YCTAHOBKOM K Ka)K/10i KOHKPETHO#H TeMme;

—  IOJIyY€HHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPEIOaBaATEIEM;

— pasBuTHe NPOGECCHOHATBHO-ACHOBBIX  KauecTB, JIOOBM K  [peaMeTy U
CaMOCTOSTEIbHOTO TBOPYECKOTO MBIIILICHHS.

—  IOsIBICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSATEIILHOM paboThl;

— T[OJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKH U TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJrKaiiime roapr;

— HAYYUTHCSI METOAMYECKH 00pabarbiBaTh MaTepuai (BBIACIATH IJIaBHbIE MBICIH H
MOJIOKCHHS, NPHUXOANTH K KOHKPCTHBIM BBIBOAAM, [OBTOPSITH KX B  Pa3IMYHBIX
(hopmyTHpOBKax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHHMS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHA.

JIeKIMOHHBIA ~ MaTepuall MOXET CONPOBOXKAATHCS  JEMOHCTpalMed  ClaioB U
HCIIONB30BAaHNEM DAa3JaTOYHOrO MaTephaga IMPH M[POBEACHHH KOPOTKHX AHCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTJACIBHBIX TEMATHK 0 UCLHILIHHE.

CrpyKTypa npeocTaBiaeHus JCKIHOHHOTO MaTepuaa:

— /3nosxeHHe JICKIIMOHHOTO MaTepHaa;

— OcBOCHHE TEOPETUYECKOr0 MaTepyalia II0 BOIPOCcaM, IPEJCTaBICHHBIM B Tabnuue 15

11.2. Meromudeckue ykasaHus AT OOYYAIOLIIUXCS IO BBINONHEHUIO JIA0OPATOPHBIX
pabot

B xonme BbImONHEHHs 1a0OpaTOpHBIX paboOT oOydYaromumiics [ODKeH YIIyOuTh H
3aKpPENMTh 3HAHUS, NPAKTUYCCKHE HABBIKH, OBJAJCTh COBPEMCHHOW METOAMKOM M TEXHHKOMN
SKCIEPHMEHTa B COOTBETCTBUM C KBAIU(UKAIMOHHOM XapaKTEPHCTHUKOH 00yd4aromerocs.
BeinosiHeHHe 1a00paTOpHBIX PabOT COCTOMT M3 KCIEPHUMEHTAIBHO-NPAKTHYECKOH, pacueTHOo-
AHAJIMTUYECKOH 9acTell M KOHTPOJIBHBIX MEPOIPUATHI.

BeimonHenne 1ab0paTopHBIX PabOT OOYYArOLIMMCS SIBISIETCSI HEOTHEMIICMOH YaCThiO
N3Y4eHHS] AUCLUIUIMHBI, ONpeneiseMOod ydueOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
00€eCIeYHBAIONINM PEIICHHE CICIYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— IpHOOpEeTCHHE HABBIKOB HCCICHOBAHUS IPOLECCOB, SBICHHI U  OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOH AMCLUUIINHBL;

— 3aKpeIUICHHE, Pa3BHTUE M JETAIH3AlUs TCOPETUYCCKHX 3HAHWM, NOJYYCHHBIX Ha
JIEKLIHAX;

— TOJyYeHHe HOBOH MH(OPMAIMH MO U3y4aeMON TUCLIMILIHHE;

— IOpHOOpEeTeHHE  HABBIKOB  CAMOCTOATENBPHOM  paboTsl ¢ 1ab0paTOpHBIM
obopynoBaHueM 1 mpudopaMu.

3amanue U TpeOOBaHMS K MPOBECHUIO J1a00PATOPHBIX PaboT
— Kaxpas JIP BbIIOJIHSETCS 110 HHMBUYAJIbHOMY 33JaHHIO, BEITAHHOMY CTYJCHTY

MIPenoaaBaTeneM;

— B 3amanuu 1omkHO OBITH YETKO COPMYIHPOBaAHA 3a]a4a, BEIIOIHACMas B JIP;

— OnucaHbl BXOJHbIE U BBIXOJHbIE JaHHbIE JUIst TpoBeeHust JIP;

— JIP nomnKHa BBITIOIHATHCS HA OCHOBE MOJTyYEHHBIX TEOPETHYECKUX 3HAHUSAX;

— Bemonnenue JIP 10mKHO OCYIIECTBIATBCS Ha OCHOBE METOAMYECKUX YKa3aHMH,
HPEeJOCTaBISIEMbIX IPENOABATEIIEM;

— JIP nomKHa BBINOJHATHCS B CIEHUATM3UPOBAHHOM KOMIIBIOTEPHOM Kjacce H
MOJET OBITh A0paboTaHa CTYACHTOM B JOMAIIHUX YCJIOBHSIX, €CIIU IO3BOJISCT
110;

— MHrorom BommonHenust JIP sBnsercs OoT4eT WMAM JEMOHCTpauus pe3yJbTaToB
paboThI Ipero1aBaTelIo B 3JIEKTPOHHOM BHJIE (Ha YCMOTPEHHE TIPETIOaBaTeNs) U
deMoHcmpayus pabomsl RPOZPAMMYL HA 1AOOPAMOPHOM MaKeme.

CrpykTrypa u dhopma oTyeTa 0 1abopaTopHoi pabore
— IlocraHoBKa 3aiaum;

— Oco0eHHOCTH pelIeHHUs U UCIIOIb3YeMbIe METO/IbI (€CIH OHU MOTPEOOBAIHCH)
— ;Cxema anropurma

— KoMMeHTHpOBaHHbIH JTUCTUHT HPOrPAMMBI

— Ilporpamma Ha si3bIK€ IPOrPaMMHUPOBAHHS C KOMMEHTApUAMHU

—  Dajin npoIMBKH A5 Ta00PaTOPHOTO MaKeTa

—  CIHCOK JIuTepaTtypsl

TpeboBanus Kk 0ohOpMICHHIO OTYETA O JIabopaTOpHO paboTe
— JIP npexncrapinsieTcsi B IEYaTHOM M 3JICKTPOHHOM BHJIE;

— JIP momKHA COOTBETCTBOBATH CTPYKType W (opMe OTdeTra, MPeACTaBICHHOM
BBIIIIC;

— JIP momxna mumers tutyneHbi Juct (COCT 7,32-2001 wnzganus 2008 roma) c
Ha3BaHUEM U IMOJIIHCHIO CTY/ICHTA, KOTOPBII ee caeail U 0pOpMI;

— Crynment pomkeH 3amuTtuth JIP. OTMmeTka o 3ammrTe JODKHA HAaXOAWTHCS Ha
TUTYJILHOM JINCTE BMECTE C MOJIUCHIO IPEIIoIaBaTels.

Jlst BEIMONHEHUS J1aOOpaTOPHBIX PabOT, MOMUMO yKa3aHHBIX B TaOiHMIE 8 MCTOYHUKOB,
CTY/IGHT MOXXET HCIIOJIb30BaTh CIICAYIOLIHE METOJUUYECKHE MaTepHasibl, n3aHHble Kadeapoil B
JJIEKTPOHHOM BUJIE:

1. Kosanes C.U. Meroanueckue yka3anusi K jgabopatopHoii pabore Nel. O3nakomieHue ¢

HMHTErpUpOBaHHON cpenoit paspaborku MPLAB — CII6 2005

2. Kosanes C.J1. Meroanueckue ykazaHust k g1abopatopHoii padore Ne2,3. 3yueHue ocHOB
HIPOTrPaMMUPOBAHUS JJIs1 MHKPOKOHTpoiIepoB ¢upmsl Microchip Technology. — CII6
2005.

3. Kopanee C.U. Meroanueckue ykazaHus K JabopatopHoit pabore Ned,5. Paborta c
HpEphIBAHUSAMY, CTOPOXKEBOH TaliMep, NpecKaiep, YHUBEPCAIbHBIH TalMep-CUeT4uK. —
CII6 2005.

4. Kosanmes C.M. Meromuueckue ykasanusi K jabopatopHoil pabore Ne6,7. Pabora ¢
MaccuBamu. nHamudeckast uaukamust. — CI16 2005.

5. Koanee C.JM. Meronnueckne ykaszaHus K JabopatopHod  pabore — Ne§.9.
[MocnenoBarensHas nepenaya ganubix. — CI16 2005.

11.3. Meroguueckne yka3aHusi Ui OOYYAIOIIUXCS IO MPOXOXKICHHIO KYPCOBOTO
MIPOCKTUPOBAHHS/BBIMIOJIHEHHS KYPCOBOI pabOThI

Kypcosoii npoekt/ pabota mpoBOAUTCS C LBl (OPMUPOBAHUS y 00yYarOLIMXCS OIIBITa
KOMIUIEKCHOTO PELICHHS] KOHKPETHBIX 3a1a4 PO(eCCUOHANBHOM eI TeTbHOCTH.

KypcoBoii npoexT/ paboTa mo3BosseT 00yJamueMycs:



— CHUCTeMAaTH3MpOBAaTb M  3aKPENUTh IOJYYCHHbIE TEOPETUYECKHEe 3HAHUA MU
MPAaKTHYECKHE YMEHHS 10 IpPO(ECCHOHANBHBIM Yy4YeOHBIM JAWUCHMIUIMHAM W MOIYJISIM B
COOTBETCTBHH C TPEOOBAHHUSMHU K YPOBHIO MOJTOTOBKH, YCTAHOBICHHBIMHU MTPOrPaMMOH yueOHOi
JUCUUIUIMHBI, HPOTpaMMOW  TIOJrOTOBKH  CIIELHAINCTa  COOTBETCTBYIOLIETO  YpPOBHS,
KBaU(pUKaLum;

— IPUMEHUTH IOJyYCHHBIC 3HAHUS, YMCHHS M IPAKTHYECKUI ONIBIT NpPU PEIICHUU
KOMIUIEKCHBIX 33J]a4, B COOTBETCTBUU C OCHOBHBIMU BUAAMH NPOGECCHOHATIBHON JEATeIbHOCTH
10 HAIMPAaBJICHHIO/ CIIEHATbHOCTH/ TIPOrpaMMe;

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

— chopMHpOBaTH yMEHHS NPUMEHSATh TEOPETHYECKHE 3HAHUS MpPH  PELICHUH
HECTaH/apTHBIX 3a]a4;

— OpuoOpecTH ONBIT AHAIUTUYECKOW, pAcu€THOM, KOHCTPYKTOPCKOW paboThl U
c(hOpMHPOBATH COOTBETCTBYIOIINE YMCHUS,;

— cdopMupoBaTh yMEHHS paOOThl CO CHCLHUAIBHON JIMTEPaTypod, CHpPaBOYHOM,
HOPMATHBHOI1 U IPABOBOM TOKyMEHTAIMEH 1 HHBIMH HH()OPMAIIMOHHBIMH HCTOYHUKAMU;

— cdopMupoBaTh yMeHHsS (OPMYJIMPOBATH JIOTHYECKH OOOCHOBAaHHBIE BBIBOJBI,
MPEIUIOKEHHS U PEKOMEHAIINH 10 Pe3yJIbTaTaM BbIOJIHEHHs paboThI;

—  pa3BUTH NPO(ECCHOHAIBHYIO MUCHMEHHYIO U YCTHYIO pedb 00y4aromerocs;

— Pa3BUTh CHUCTEMHOE MBIIIICHHE, TBOPYECKYI0 WHHIMATHBY, CAMOCTOSTEIFHOCTS,
OPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPHHUMAEMbIE PELLICHHS;

— c¢opMHpOBaTh HABBIKM IUIAHOMEPHOW pPETYIApHOW pabOThl HaJ pEIHICHHEM
MOCTaBJICHHBIX 3a/1au.

CTpyKTypa MOsICHUTEIBHOM 3aIIUCKU KYPCOBOTO MPOEKTa/ paboThl
— ®opmynupoBKa 3a1a4n

— Ormnucanne BO3MOXHBIX BapHaHTOB pELICHUs MOCTaBIeHHOH 3amaun. OO630p
nurepatypsl. O60CHOBaHNE BBIOOpA OHOTO U3 METOIOB.

— JleranbHoe paccMOTpeHHe BblOpaHHOro Merona. OmnucaHHe MaTeMaTHYECKHX
METO/I0B, IPIMEHSIEMBIX B BHIOPAaHHOM PEIICHHUH (€CIIH OHU €CTb)

— ®opMHpOBaHHUE U ONIMCAHHE CTPYKTYPHOU CXEMBI yCTpOiiCcTBa.

— Cozganue u noapoOHoe onucaHue (HYHKIHOHATBHON M (MJIM) MPHHLIUIHATBHOMN
CXEMBI YCTPOHCTBA.

— Hanmcanue ¢parmenta nuporpaMmHoro obecnedenust (1-2 crpaHuiBsl  Ha
Accembuiepe).

— 3akmodenue (BbIBOABI O padoTe)

— CHucok UCnoab3yeMoH JTUTEPaTyPHI.

Tpeb6oBanus k 0hOPMIICHUIO OSICHUTENILHOM 3aNMCKU KYPCOBOTO IPOEKTa/ paboThl
— Kypcosas pabora npegocrapiseTcs B I€4aTHOM U JIEKTPOHHOM BHAE;

— KypcoBast pabora HODKHa COOTBETCTBOBATb CTPYKTYpe M (opMe NOSCHUTEIbHON
3aIMCKN ONMCAHHOM BBIILE,

— KypcoBas pabora momkxna umeth TuTyibHBIH guct (TOCT 7.32-2001 wm3manus 2008
rojia) ¢ Ha3BaHUEM U MOAIKCHIO CTYJIEHTa, KOTOPBIl ee cenan 1 0hOopMUIL.

— CrTyzAeHT DOJDKeH 3alllUTUTh KypcoBylo padoTy. OTMeTKa O 3allluTe J0KHA HAXOJIUThCS
Ha TUTYJILHOM JINCTE BMECTE C MOJIUCHIO NPEII01aBaTes.

J11st BBIIOJTHEHHST KYPCOBO# paboThl, IOMUMO YKa3aHHBIX B TAOJIHUIIE 8 HCTOYHUKOB, CTYJCHT
MOJKET HCIONB30BaTh CICAYIOIIHE METOANYCCKAC MAaTepHansl, W3JaHHble Kadeapod B
9JICKTPOHHOM BHJIE:

Koanes C.U. Meronuyeckue yka3aHHs K BBIIOJHEHHIO JIAOOPATOPHBIX pabOT M KypCOBOTO
npoektupoBanus . Onucanue nadoparoproro-oriagouHoro kommiekca JIOK-1 (JIOK-2) .-CII6
2009

11.4. Meroauueckue yka3aHust st 00y4aronXcs M0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTel

B Xxo0/¢ BBIMONHEHUS] CAMOCTOSTEIBHON PaOOThHI, OOYUYArOIIMICS BBIIOIHSACT PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE MpENojaBatesis, HO 6e3 ero HenocpeiCTBEHHOro
yuacTHsl.

B mporiecce BBIMOIHEHUS] CAMOCTOSTENBEHON PaboThl, y 0Oyuarouierocsi popMupyercs
1esaecoo0pa3Hoe IIaHUpOBaHHE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHUS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMH NPUOOPETaeMBbIX 3HAHUH, oOecreyrBaeT BBICOKHUI
YPOBEHb yCHEBAaEMOCTH B MepuoJ OOy4eHHs, IMOMOraeT MOJyYUTb HABBIKM IOBBIILICHUS
po(heCcCHOHAIBHOTO YPOBHSI.

MerofMuecKUMH  MaTepuajaMH,  HAlpaBiIAIOIMMH  CaMOCTOSTENIbHYIO — padoTy
00y4aroMXCs ABISAIOTCA Y4eOHO-METOANYECKUI MaTepual o JUCLMILIHHE.

11.5. Meroanyeckue ykazaHus JUisi OOy4alOHIMXCsA IO TPOXOXKACHHIO TEKYIIEro
KOHTpOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHHUU
00y4aroMuXcsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHHS XO/a OCBOCHUS
JTUCLMILTHHBL.

11.6. Meroauueckue ykazaHUs JUIS OOyYaroIIMXCs 110 HNPOXOXKICHUIO MPOMEKYTOYHOM
aTTecTal|u.

IMpomexyrouynast  arrecrauust  OOydyalOIIUMXCS — NPEAYyCMATPHBACT  OLIHUBAHHE
MPOMEXYTOYHBIX M OKOHYATENBHBIX Pe3yJbTaTOB 00y4deHHs 10 aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— oKk3aMeH — (opMa OLEHKM 3HAHMH, MOJYYEHHBIX OOYyYaIOIIMMCS B Ipolecce
U3y4eHHs] BCEH NUCLMIUIMHBI MIM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOW paboThl, CHOCOOHOCTH
NIPUMEHATh WX JJISl PEUICHUs IMPaKTHYECKUX 3amad. DJK3aMEH, KaK IPaBWIO, IPOBOIUTCS B
MEPUOJ JK3aMECHAIIMOHHOW CECCHMH M 3aBEpIIAeTCs AaTTECTAlMOHHOW OIEHKOW «OTIHMIHO,
«XOPOILOY», YAOBJIETBOPUTEILHO», «HEYLOBIETBOPUTEILHON.

Cucrema OIICHOK IIpH IIPOBEICHHH IPOMEXYTOYHOM AaTTECTALMH OCYIIECTBIISCTCS B
coorBeTcTBUM ¢ TpeboBanusimu [lonoxenuit «O TekylieM KOHTpOJE YCHEBAEMOCTH U
MPOMEXYTOYHON arTectauuu cryaeHToB ['YAII, oOyuaromuxcs MO HPOrpamMMbl BBICIIETO
obpazoBanusiy U «O MOAYIBHO-PEHTHHTOBOM CHCTEME OLICHKH KadecTBa ydeOHOW paboThI
cryneHToB B ['YAID».
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