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AnHHOTAIUSA

Jucuunninna « MUKPOIPOLIECCOPHBIE CUCTEMBD) BXOJHUT B 00pa30BaTENIbHYIO NPOrpaMMy
BbICIIEro oOpa3oBaHus — IporpaMMmy OakajaBpuaTa II0 HANpPaBICHUIO IOIrOTOBKH/
cnenuansioctd  09.03.01 «Wudopmartika u BeIMHCIHATETbHAS TEXHHUKA» HAIMPABICHHOCTH
«/HTerpupoBaHHble  aBTOMAaTH3MPOBaHHBIE MH(OpPMALMOHHBIE cHUCTeMb». JlucuuruiMHa
peanusyercs kadenpoit «Nel4y.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

IIK-2 «CnocoGeH ocyIIecTBISATh KOHLENTyalbHoe, (DYHKIMOHAIBHOE M JIOTHYECcKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada U CI0KHOCTH

CozaepxaHue AUCLMIUIMHBL OXBaThIBAET KpPYr BOIPOCOB, CBSA3aHHBIX C METONAMHU
MIPOEKTUPOBAHUS U PealM3allii CUCTEM Ha 0a3e COBPEMEHHOM MUKPOIPOLIECCOPHON TEXHUKH.

[IpenonaBanne AMCUMIUIMHBI TPEAYyCMaTpUBAeT Cienyromme (GOpMbl OpraHu3aLuu
y4eOHOro mporecca: JEKIHH, JIabopaTopHble pabOoThI, CaMOCTOSITENbHAs padoTa CTyIEHTa,
KOHCYJIbTAllUH, KypCOBOE IIPOEKTHPOBAHHE

IIporpamMmoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOLIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTalus B GopMe IK3aMeHa.

OOmrasi TPy/I0EMKOCTh OCBOCHHS AWCIMILUIMHBI COCTABISET 5 3adeTHhIX eauHmil, 180
YacoB.

SI3bIK 00yUEHUS 10 UCLUIIINHE «PYCCKUID

1. IlepedyeHb MIaHUPYEMBIX PE3yIHTATOB OOYUECHUS 110 AUCIUILUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenofaBaHus JUCHHUILIMHBI «MHKPOIPOLIECCOPHBIE CHCTEMBD»  SIBISETCS
[OJy4YEHHE CTYACHTAMH TEOPETUYECKUX M TPAKTUYECKUX 3HAHMU 11  (HOPMHUPOBAHUS
podeCcCHOHANBHBIX HABBIKOB MPOCKTHPOBAHUS M pealn3alliid CHCTEM Ha 0a3e COBPEMEHHOI
MHKPOIIPOIIECCOPHON TEXHHKH. TeopeTHdyeckasi 4acTh BKJIIOYAECT M3YYCHHE OJHOKPHCTAJIBHBIX
MHUKPOKOHTPOJIIEPOB, OCOOCHHOCTH MX apXUTEKTYphl U BHEIIHUX uHTEepdeiicoB. [IpakTrdeckas
4acTh MPE/IoJiaracT NOCTPOCHUE Ha UX 0a3e YHUBEPCATbHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM I10
cbopy 1 00paboTKK MH(POPMALMHX U YIIPABICHHUIO CIOXKHBIMU CHCTEMaMH.

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

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTaTOB O0YUYCHUS 10 JUCLUHIUIMHE, 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 | [1K-2.B.1 BnaneTs onpeseneHreM KITFOUeBbIX
U CJIOXKHOCTU CBOMCTB CHCTEMBI, OIpe/IeNIEHUEM OrPaHUYEHHH
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 pacrpe/eieHne ITO! 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 TUCLUITIIMHbI

4.1. Pacnpenenenue TpyI0€MKOCTH AUCHUILIMHEL 10 pa3/iesiaM U BUIAM 3aHATHH.
Paznenbl, TeMbl AUCHUILUTMHBI M 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. OnHokpucTaNbHBIH 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

19

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 coepxanue pa3aesoB M TEM JICKIIMOHHbBIX 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.

OnHokpucTAJIbHBIE 8-H pa3psiible MUKPOKOHTPOJLIEPBI

Tema 2.1 OcobenHoctu ogHOKpHCTaIbHBIX 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, peau3yeMble OCOOEHHOCTH,
9KCILUTyaTall1, TUII KOPITyca, CIICIHaJIbHbIE JOIIOJHUTEIILHBIC
0003HaueHHs . Y CI0BHOE 0003HAYEHHE HA TIPHHIUITHATBHON CXeMe.
OcHOBHBIE OHATHS. XapakTepucTuku pazmepa O3V, I13Y,
EEPROM, makcumanbHasi ¥ MUHUMAIIbHAS! 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 MosiCHsIIoIIast pexXuM paboThl.

OnHokpucTaIbHBI MUKPOKOHTpOLIep 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. Cnuru. [lepecbuika. Komanapt ¢ 6utamu. Komanst
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
KOHTpoOJLIepa

Tema 5.1.Pabota ¢ maccuBamu B mamstu PIC16F84.

PaboTa ¢ MaccHBaMH B IOCTOSTHHO# mamsATH. I1oporpaMMbI-MacCHBBIL.
Kocsennas aapecanus. Pabota ¢ MmaccuBamMu B oriepaTUBHOM MaMATH.
Tema 5.2 Maxkpocsl B accemOnepe PIC16F84. IIpumeps! none3HbIx
MaKpOCOB.

Tema 5.3 MexaHu3M NpephIBaHMA.

Mmuranus BHenHuX Bo3zaeiictBuii Ha PIC-xoHTposuiep. Buemnue 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.
Cnoco0bl BBIBOJIa MUKPOKOHTpOJIIEpA U3 pexxuMa 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.
[IpepsiBaHusl. 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




Casi3b

c MEePCOHATBHBIM KOMITBIOTEPOM

HOCJIeJOBaTeIbHOMY HHTEepdeiicy.

no 4 6,7,8

Bcero: | 34

Ietep6. roc. monurexH. yu-1. — CI16.: U3a-
Bo CII6I'TIY,2003. — 211 c.

4.5. KypcoBoe IpOCKTHPOBaHHE/ BBHIIOIHEHUE KYPCOBOil pabOThI

Llenp xypcoBoro mnpoekra: BpINonHeHHE HHAMBUAYATbHOIO MPOEKTHOIO 3afaHHs IO
teme: «Pa3paboTka M oTyIajzKa B3aUMOJEHCTBUS MUKPOIPOLIECCOPHON CUCTEMBI C Pa3IMUHBIMU
BUaMH MCTOYHHKOB MH(MOpMaIu U uaTepdeiicos (ykasars Tun uHboOpMamu 1 uHTepdeiica)y.
Hanpumep, «Pa3paboTka 1 0T/1ajika CHCTEMbI BBO/IA

IIpumepHbIe TeMbl 3aJaHu Ha KypCcOBOM IPOEKT npHBeeHs! B paszaene 10 PIT.

4.6. CamocTtosTenbHas paboTa 00y4aroIXCst
Buibl caMoCTOSTENILHON pabOThI U €€ TPYJ0eMKOCTb PUBEICHBI B Ta0uUIe 7.

Tabauua 7 — Busibl caMocTOsITENILHON paboThl U €€ TPy JOeMKOCTh

Bupn camocTosiTenbHON paboThl Bzzzo’ Cemectp 6, yac Cemectp 7, yac
1 2 3 4
H3ydeHne TeopeTH4ecKoro MaTepuania 15 15
gucimnibl (TO)
Kypcosoe npoekruposanue (KII, KP) 19 19
Pacuerno-rpaduueckue 3ananus (PI'3)
Bemonnenne pegepara (P)
INoaroroBka K TeKyIieMy KOHTPOIIIO 15 15
ycrneBaemoctr (TKY)
Homamiuee 3aganue (J13)
Kontponbablie pabotsl 3a04ankoB (KP3)
IloaroroBka k MpoMekKyTOUHOM 1 1
arrectaiuu (I1A)
Bceero: 50 31 19

m. 7-11.

5. TlepeueHb yueOHO-METOIUUECKOTO 00ECIICUCHHUS
IS CAMOCTOSITENIHOM paboThl 00y4aromuxcst [0 AUCLUILIMHE (MOZYJIIO)
VueGHO-METONMYECKHE MaTepUasIbl IJisi CAaMOCTOATEIbHON paboThl 00YyYaIOIMXCsl YKa3aHbI B

6. TlepedeHb MEYaTHBIX U AIEKTPOHHBIX YICOHBIX U3AAHHUMA
IlepedeHp neyaTHBIX U AIEKTPOHHBIX Y4E€OHBIX W3AaHUI TPUBECH B Tabnuie 8.
Tabmuna 8— [lepeueHpb MeYaTHBIX U 3JIEKTPOHHBIX yUEOHBIX M3IaHUI

KonuecTBo 3K3eMIIIsIpoB B

[llnp/ Bubnuorpadpuueckas ccpuika 6ubmoTeKe
URL anpec
(KpOMe 3JIEKTPOHHBIX SK3EMILLIPOB)

004.312 4 Sluenxos, B.C. MUKpOKOHTpOJIIEPHI 2
92 MicroChip: npakTuueckoe pyKoBOJICTBO/

B.C. Suenkos. — 2-e n3a.. — M.: I'opsyas

M — Temexom, 2008. — 280c.
004.312.46 BacunbeB, A.E. MUKPOKOHTPOJLIEPHI. 17
B19 Pa3paboTka BCTpanBaeMbIX MPUIIOKCHUIL:

VYuebHoe nocobue/ A.E. Bacuibes; 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

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

004.31 52

I'magmrreitn, M.A. MUKPOKOHTPOJIIEPHI
cmemanHoro curnana C8051Fxxx ¢pupmsl
Silicon Laboratories 1 ©X IpUMECHEHHE :
OMKCAHUE ANTOPUTMOB UnporpamMm / M. A.
I'magmrreiin. — [porp.. - M.: JOADKA-
XXI, 2008.

Kosanes C.11. Meroanueckue yka3aHus K
BBINOJIHEHHIO J1abopaTopHbIX pabot (JL.P.1-
JLP.9). 2012r.

OneKTpoHHbIH pecype kadenpsl

Kopanes C.11. Meronuueckue yka3aHus K
BBINOJHEHUIO KypCOBBIX padot (Omnucanue
71a00PaTOPHOTO OTJIAIOYHOTO

KoMIIIeKca). YueOHoe rmocobue B
anekTpoHHoM Buze. 2008r.

DIIeKTPOHHEI pecypc Kadeaps

004.312 3-16

Baen, H.W. Paguomo0OuTenbekue
koHCTpykumu Ha PIC-
MHKpOKOHTposuiepax.kH.4/H.U. 3aen. —
Kues: MK-IIpecc, 2008. — 336 c.:

681.511
(TYAILYIIT9

IpoekTHpoBaHKUE CPEACTB KOHTPOIIS U
JMAaTHOCTHKH C 3JIEMEHTAMU BBICOKOH
uHTErpannn: MeToanyecKne yKa3aHus K
BBINOJHEHHIO J1abopaTtopHbix pabdor / C.-
ITetepOd. roc. yH-T a9pOKOCM.
npubopoctpoenus; Cocrt. C. U. Kosanes, B.
A. Tony6kos. - CII6.: PUO I'VAII, 2005. -
22 c.: puc., Ta0I..

C71

Cnepanckuit, B. C. Curnanbabie
MHKPOIIPOILIECCOPHI ¥ UX MPUMEHEHHE B
CHCTEMAaXx TEJICKOMMYHHUKAMH U
3JIEKTPOHUKH: yueOHOe mocobue/ B. C.
Cnepanckuil. - M.: ['opsuas muaus -
Tenexom, 2008. - 168 ¢
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7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH()OPMALMOHHO-TEIEKOMMYHHUKAMOHHOI ceTn «HTepHeT»




IepeucHs UEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB HH(MOPMALOHHO-
TEIeKOMMYHHUKAIMOHHOH ceTn «VIHTepHeT», HEOOXOAMMBIX ISl OCBOCHUS HCLUILTHHBI
npuBezieH B Tabuune 9.

Tabmuua 9 — IlepeueHb ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTu «VIHTepHeT»

URL anpec HanmenoBanue
www.microchip.ru Microchip Technology.

10.2. B kadecTBe KpHTEpPHUEB OLCHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00y4arolMMHCA IpUMEHseTcs 5-0albHas MKaga OLEHKH CHOPMHPOBAHHOCTH
KOMIIETEeHIIMH, KoTOpasi IpuBeJieHa B Tabauue 14. B TeueHue cemecTpa MOXKET UCIONB30BATHCA
100-6amnpHas  mKana  MOJYJIHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIIA
UCIOb30BaHHs KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETECHIIMI

8. IlepeueHp MHOOPMATMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IPOrpaMMHOrO OO€CNeUeHHs, HCHOJIL3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIbHOrO MpoLecca M0 JUCLHILIHHE.
TlepedeHp UCONB3yEMOro NPOrpaMMHOro o0ecrieueH st npeactasieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

Nen/n | HaumeHnoBaHnue
1 nporpamma otiaaduk Microchip MPLAB 8.5 — 6ecriatHast asist yueOHbIX meneit
1 OC Windows XP u Beiiie
2 [Taketr MS Office
8.2. Ilepeuenn HH()OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIB3YEMbIX pu

OCYILECTBICHHN 00Pa30BaTEILHOIO MPOIIECCa 10 JUCIUIITHHE
IlepedeHp wucHONB3yeMbIX HMH(GOPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabymne 11.

Tabmuna 11— IlepeyeHsr nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKas 0a3a
CocraB  MaTepHabHO-TEXHMYECKOW  0a3bl, HEOOXOMUMOW ISl  OCYIICCTBICHHUS
00pa3oBaTeNbHOro Mpolecca Mo AUCILUIUIMHE, MPe/CTaBlieH B Tadauel2.

Ta6nuia 12 — CocraB MaTepuanbHO-TEXHHYECKON 0a3bl

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropun
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

JlekoHHas ayAuTOpHs

2 | KommnbloTepHslit K1acc

OlieHKa KOMICTCHIMR XapakTepucTrka chOpMHUPOBAHHBIX KOMITCTCHIIUI
S-OayuThHas KA
— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IMPOrPAMMHBIi
MaTepHuar;
— YBEPEHHO, JIOTHYHO, [IOCIIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;
COTIHHOY — ONUPAsACh HAa 3HAHUS OCHOBHOW M IONOJHHUTEIbHOMN JIATEPATYpBI,
GAITCHOY TECHO NPHBSA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHUS C NPAKTHYCCKOM
JIeATEbHOCTBIO HAIPABIICHHUS;
— yMeJ10 0OOCHOBBIBAET U apIyMEHTHPYET BbIIBUIACMbIC UM H/ICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— cBOOO/IHO BJIAJICET CHCTEMOM CIICHHATN3UPOBAHHBIX IIOHATHIA.
— oby4aromuiicss TBEp/I0 YCBOMJI IIPOrPAMMHBII MaTepuall, IpaMOTHO U
[0 CYyLIECTBY M3JlaraeT ero, ONMpasCh Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;
«XOpOmo — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— yBA3BIBACT YCBOCHHBIE 3HAHUS C TNPAKTHYECKOH JESATEIbHOCTBHIO
«3AUTEHO»
HAaITPaBIICHHS
— apryMeHTHPYET Hay4YHbIE MOJIO0KECHHS;
— JIeJIaeT BBIBOJIBI U O0O0OIICHHS;
— BIIaJIeeT CHCTEMOH CIIeUATN3UPOBAHHBIX TTOHSITHIH.
— 00yJarOIHMIACS YCBOWIJI TOJIBKO OCHOBHOWM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;
«yZIOBIICTBOPHUTEIIHHOM N
GATTCHO — HCTIBITHIBAET 3aTPYIHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHHI
HaIpaBJICHUS;
— c1ab0 apryMeHTHPYET HAYYHbIE TOJ0KCHUS;
— 3aTpyaHsIeTCs B pOPMYIMPOBAHUH BHIBOJIOB M 0000IICHUIT;
— YaCTUYHO BJIICET CUCTEMOM CIELUATU3UPOBAHHbBIX MOHSTHH.
— oOyyaroluiicss He YCBOWJI 3HAYMTENBHOM 4YacTH IPOrpaMMHOIO
Marepuaa;
— JIOIyCKaeT  CyLIeCTBEHHble  OWMOKM M HETOYHOCTH  IIpU
«HEY/IOBIICTBOPHUTEIILHO ;
HE SATTCHOY paccMoTpeHuH npoblieM B KOHKPETHOM HalpaBJICHHHY; )
— HCTIBITHIBAET TPYJHOCTH B IPAKTHYECKOM NPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHPOBAThH HAYYHBIE MTOJIOKEHHS;
— He (HOPMYJIHPYET BHIBOJOB M 000OIIEHHIA.

10. OueHouHble cpecTBa Ui NPOBEICHHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CocraB OLECHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOH AaTTECTALMH
00y4aroIMXCs 0 JUCHUIUIMHE TPUBeIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIGHOUHBIX CPEJICTB ISl NPOBEICHHS IIPOMEXYTOUHOM aTTecTaluu

10.3. TunoBble KOHTPOJILHBIC 3a1aHUS WIIX UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmwuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Ne /i Iepeuenp BommpocoB (3a/1a4) [Uisl IK3aMeHa

Bun npoMexyTO4HOI! aTTecTalu ITepeueHb OLIEHOUHBIX CPEICTB

—

O0630p pbIHKA 8-1 pa3psiIHBIX OAHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB

OK3aMeH Crnrcok BOIPOCOB K DK3aMEHY

BrinmonHeHne KypcoBOro mpoeKkTa DKkcnepTHasi OlleHKa Ha OCHOBE TPeOOBaHHH K
COZIEP’)KAHUIO KYPCOBOT'O POEKTA.

[\S)

CeMeiicTBa OHOKPUCTAIBHBIX MUKPOKOHTPOIIEpOB (upmbr Microchip
Technology. OcaoBHble napamerpbl PIC-koHTpoILIEpOB

YcnoBHbie 0603naueHuss PIC-koHTposiepoB

00630p apxutektypsl PIC16F84

Vcnosaoe o6o3Hauenne PIC16F84. HazHaueHue BBIBOJOB.

AN |(Ww

Crioco0b1 hopmupoBanus TakToBOM yactoThl it PIC16F84




TenedoHe. (HanmpuMep: B EpBOM sipyce S5 haMuiInii, BO BTOPOM sipyce — JUist
kaxaoi pamunuu 3 Tenedona (oM., pad., Mo0.), BEIOOp TenedoHa —
MMHUTAIUS TENI. 3BOHKA)

UYacts 2. CoxpaHeHHEe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
MPOMEXKYTOUYHBIX JIJAHHBIX U MMOCJIEHEr0 pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 nipotokoiy 12C.

Yacts 1. BBonurces mecTHauaTepuuHoOe 4UCIIO B BepxHei ctpouke. [Ipu
HaXXaTHU HAa KHOIIKY-OKOHYaHHUE BBOJA U B HIXKHEH CTPOKE JTOKHO
nosiBUTCS 10-MIHOE YUCIIO, paBHOE BEPXHEMY.

Uactp 2.CoxpaHeHne BO BHEIIHEH YHEProHe3aBUCUMOM MaMATH
HIPOMEXKYTOUYHBIX JaHHBIX U IOCJIEIHET0 Pe3yNbTaTa paboThl IPOTrPaMMBI.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiry 12C.

Yactp 1. Peknama — opraHn3oBarh O€ryIlyl0 CTPOKY. |- KHOIKa
YIpaBISieT HAlpaBJIieHueM Oera , KH.2 — epeBOJUT CTPOKY BBEPX HJIM BHU3,
3-51 KHOIKA PEKUM LIMKIMYECKOro CIIBUTA, KOTJA JBE CTPOKH O0BEIMHSIOTCS
B OJIHY JUIMHHYIO 32-X CHMBOJIBHYIO CTPOKY, 110 KOTOPOH LIUKINYECKH
JIBIDKETCS peKJIaMHAas! CTPOKa.

UYacts 2.CoxpaHeHne BO BHEIIHEH YHEPrOHE3aBUCUMON TaMATH
HMPOMEXYTOUYHBIX IAaHHBIX U MOCJIEIHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMAThI0 — 110 ipotokoiy 12C.

Yacte 1. Beoa u mpeobpa3oBaHue TBOMYHOTO YKCia (B IEPBOI CTPOKE) B
JIECATUYHOE (BO BTOPOH CTPOKE)

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
HNPOMEXYTOUYHBIX JaHHBIX U MOCJIEIHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiy 12C.

Yacrts 1. [Ipoussenenue AByx uymcen. BBoa nmepBoro uucna B nepBoi CTpoke,
BTOPOTO - BO BTOPO, pe3yJibTar — BO BTOpoii. Eciu pe3yinbrar He
IIOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

UYacts 2. CoxpaHeHHE BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
HNPOMEXYTOUYHBIX JIaHHBIX U MOCJIEHEr0 Pe3ysbTaTa paboThl IPOrPaMMBI.
CBs13b C BHEIIHEH NMaMAThI0 — 110 nipotokoiry 12C.

7 Crpykrypa koHpurypaumonsoro cinosa PIC16F84

8 Crpykrypa onepatuBaoii mamsiti PIC16F84

9 Peructp STATUS PIC16F84

10 Peructp OPTION PIC16F84

11 Cucrema komany PIC16F84

12 Pabota c maccuBamu B noctosiuHON mamsitu PIC16F84

13 Pabora ¢ maccuBamu B oneparusHoil namsatu PIC16F84

14 Makpocs! B accembiepe PIC16F84

15 Mmuranus BHemHUX coObiThii B MPLAB

16 Mexanu3sm npepoiBanuii B PIC16F84

17 Peructp INTCON B PIC16F84

18 Twumst copoco B PIC16F84

19 Pabota c snepronesaBucumoii mamsiteio B PIC16F84

20 Pabora PIC16F84 B pexxume Sleep

21 OpraHu3anus aCHHXPOHHOM IIOCIIeI0BAaTEIbHON TIepejaun JaHHBIX UL
PIC16F84

22 OcHoBHBIe XapakTepucTuku cemerictBa PIC16F87x

23 Baytpennsis crpykrypa PIC16F87x

24 Onucanne BoiBosioB PIC16F87x

25 Opranmamus namsrtu [13Y PIC16F87x

26 Opranmamus namsta O3Y PIC16F87x

27 Peructp STATUS PIC16F87x

28 Peructp OPTION PIC16F87x

29 Peructp INTCON B PIC16F87x

30 Ocobennocty BeinoiaHeHns koManasl GOTO B PIC16F87x

31 Ocobennocty BeinoiaHenns komManasl CALL B PIC16F87x

32 Pa6ora Taiimepa-cuerunka TMRO B PIC16F87x

33 Pabora Taiimepa-cuerunka TMRO B PIC16F84

34 Pabota Taiimepa-cuerunka TMR1 B PIC16F87x

35 Pabota Taiimepa-cuerunka TMR2 B PIC16F87x

36 Crpykrypa KoHpurypauuonsoro ciosa TICON

37 Crtpykrypa koHpurypamnuonsoro ciosa T2CON

38 Pexxumbl pabotst CCP-moyist

39 Pexxum Capture CCP-moyiist

40 Pesxxum Compare CCP-monynst

41 Pesxxum PWM CCP-monynst

42 Opranusanys aCHHXPOHHOM nmociuenosarenbHocTu nepenaun B PIC16F87x

Bomnpocs! (3agaun) 1uist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.

Tabnwma 16 — Bom

ochl (3a1aun) juis 3auera / nudg. 3agera

Ne i/ Ilepeuenpb BompocoB (3a1a4) uist 3a4yeta / nudd. 3aueta
YueOHBIM IJTAHOM HE MPELYCMOTPEHO
Ilepeyenp TeM Juisi KypCOBOTO IPOEKTHPOBAHMUS/BBIIOIHEHHS KypCOBOH padOThI

npezcTaBiieHsl B Taduie 17.
Tabmauua 17 — IlepeyeHb TeM 1JIsl KypCOBOTO NPOSKTUPOBAHYS/BBIIIOIHEHUS] KypCOBOH paboThl

Yacts 1. Ynopsnounsanue nuudp B ctpoke. McxoaHoe Yuciio (AecaTHIHOE)
BBOAMTCS B BepxHeil crpoke. 1o okoHYaHMU BBOJA B HIXKHEH CTpOKe
HOSBIISIETCSL YIIOPSIIOUSHHBIH HA0O0p 1P 9TOro yKcna. (JOI. 3a1aHue -
BBIOPOCHUTD OJIMHAKOBBIC LU(PBI)

Yacts 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
MPOMEXYTOUYHBIX IAaHHBIX U MOCJIETHETr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.

Ne i/

[IpumepHBIii IepedeHs TeM ISl KypCOBOTO IPOSKTUPOBAHUS/BBIITOTHEHUS
KypCcOBOH paboThI

Yacts 1. Bei6op B MeHr0. 2 sipyca. IlepBblii- 5 31-T0B, BTOpOii — 3 211-Ta.
[Mocne BeIOOpA HIDKHETO YPOBHS — 3BOHOK. T.€. MPUMEPHO KaKk B COTOBOM

UYacts 1. BeiBoautcs crpoka “BOSS” B cepennne BepxHEl CTPOKH.
KHonkamu oCcyLecTBISETCs CIBUTI CTPOKH B YEThIPEX HampasieHusx. Bee
C/ABUTHY LMKIHYECKUE.

Yacte 2. CoxpaHeHHE BO BHENIHEH YHEPrOHE3aBUCHMOMN ITaMsITH
HNPOMEXYTOUYHBIX IAaHHBIX U MOCJIETHEr0 Pe3ybTaTa paboThl IPOrPAMMBI.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

UYacts 1. BBomuTcs 4rcio, KOTOPOE pacleHUBASTCS KaK JECITHIHOE




3naueHune ASCII — kona (B untepsane 30..50). Ha BTopoii cTpoke
0TOOpaXaeTcsi CHMBOJI ¢ TAKMM KOJIOM. MOXHO BBOJUTH HECKOJIBKO YHCEI
MOAPS, TIPY 9TOM BCE, YTO paHee BBIBEICHO, CIBUTACTCS BIIPABO.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX JIAHHBIX U MMOCIICTHETO Pe3yibTaTa paboThl IIPOrPaMMBbI.
CBsI3b C BHEIIIHEW MaMATHIO — 110 nipotokoiy 12C.

HIKHeit. TpeOyeTcst onpeneanTb, MOXKHO JIH BTOPOE MONYYUTh U3 IIEPBOTO
3epKaJIbHBIM OTPAKCHHEM MOCIIEI0BATEILHOCTH H(P. (HApUMep : Yuciia
127556 u 655721 - 3B0HOK)

UYacts 2. CoxpaHeHHEe BO BHEIIHEH YHEPrOHE3aBUCHMOM MaMTH
MPOMEXKYTOUYHBIX IJAHHBIX U MMOCJIEHEr0 Pe3yybTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIHEH MaMATHI0 — 110 nipotokoiy 12C.

Yacts 1. B BepxHeii cTpoke BoIBOAUTCS (pa3a (11100ast - IpUIyMaTh CaMUM).
KHomkamu Kypcop IIOABOAUTCS IO HYXKHYIO OYKBY, KOTOpas IIpU €€ BEIOope
OITyCKaeTCsl Ha HIKHIOIO CTPOKY M CABUraeTCs BIUIOTHYIO K JIEBOMY Kparo (K
paHee BbIOpaHHBIM OyKBaM), Tie (POPMHUPYETCS CIIOBO U3 BHIOPAHHBIX OYKB.
Yacts 2. CoxpaHeHHE BO BHEIIHEI S3HEPrOHE3aBHCHMOMN AMSTH
HIPOMEKYTOUHBIX JAHHBIX U IIOCICIHEr0 Pe3yIbTaTa paboThl IIPOrPaMMBL.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

16

Yactp 1. BBogsrcs uncio B BepxHel cTpoke. Bo BTopoii cTpoke Haio
BBIBECTH COOOILEHHUE - IPOCTOE 3TO uucio uiaH HeT. (Hucno <999.
Hcnonp30BaTh CIHCOK MPOCTHIX YHced 10 31 1 MpOBEPATh UX KaK JCTHTEIH
BBE/ICHHOTO YHCIIA.)

Yacts 2. CoxpaHeHHE BO BHEUIHEH YHEPrOHE3aBUCHMON ITaMsITH
IIPOMEXKYTOYHBIX TAaHHBIX U ITOCJIEIHETO Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

10

Yactp 1. BBomuTcs mectHaanaTepuaHOE YHCIO B BepXHel crpouke. [Ipu
Ha)KaTHHU Ha KHOTMKY-OKOHYaHME BBOJIA U B HIJKHEW CTPOKE MOSBIISETCS
JIBOMYHOE YHUCIIO, PABHOE BEPXHEMY.

Yacts 2. CoxpaHeHHE BO BHEITHEH SHEPrOHE3aBUCHMON ITaMSITH
MIPOMEXXYTOUYHBIX IAHHBIX U MOCJIETHEr0 Pe3yibTaTa paboThI TPOTPAMMEIL.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

11

Yactp 1. BBoguTcs mectHaanaTepuuHoe YUCIO B BepxHel ctpouke. [Tpu
Ha)KaTHU HA KHOIIKY-OKOHYaHUE BBOJA U B HI)KHEH CTPOKE MOSIBIASTCS 8-
pHUYHOE YHCII0, PAaBHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPTrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ynbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMAThI0 — 110 npotokoiy 12C.
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UYacts 1. Tect peakuu yenoBeka. C moMonIpio reHepaTopa
MICEB/I0CITyYaliHbIX YMCEJT OPraHU30BATh BBIBOJ CIIYYAHHBIX JBOMYHBIX YHCEI
B BEPXHIOIO CTPOKy. Bpems duxcanuu uncna — 1 cek. 3a 3o Bpemst Hajio
OIIPENETINTh YETHO MJIM HET YUCIIO €IMHUIL B YUCIIE U HAXKaTh OJJHY M3 ABYX
KHOTOK. [Ipn HempaBUILHOM HaXAaTUU — 3BOHOK. Bo BTOpOIi cTpoke
BBIBOASATCS YKMCJIA IPABUIBHBIX U HEMIPABUIIBHBIX HAXKATHIL.

Yactp 2. CoxpaHeHUe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsITH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHETO Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

12

Yacte 1. BBonuTcs BocbMepHUHOE YUCIIO B BepXHei ctpouke. [Ipu Haxatuu
Ha KHOIIKY-OKOHYaHHE BBOJIA U B HIJKHEH CTpoKe nosiBisiercs: 10-nuHoe
4HCII0, PABHOE BEPXHEMY.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMsITH
MPOMEXYTOUYHBIX JaHHBIX U MOCJIETHEr0 Pe3ysbTaTa padoThl IPOrpaMMBbl.
CBsI3b C BHEIIHEH MaMAThIO — 110 rpoTokoiy 12C.
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UYacts 1. Tect peakuu yenoBeka. C moMonIpio reHepaTopa
NICEBAOCITyYaiHbIX YHCEeN OPraHu30BaTh CIIy4aiHbIi BHIBOJ CJIOB “JeBast
KHOIKa” W “npaBas KHomka”. Bpewms nokasa cioBa — 0.5 cek. 3a 310 Bpems
HaJI0 HaXKaTh OJIHY U3 IBYX KHOMOK. [Ipy HENpaBMIbHOM Ha)KaTUH — 3BOHOK.
Bo BTOpOIt CTpOKE BHIBOASATCS YHCIIA IPABUIBHBIX M HEIPABUIBHBIX
Ha)KkaTuil.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM aMsATH
HNPOMEXYTOUYHBIX IAaHHBIX U MOCJIETHEr0 Pe3yybTaTa paboThl IPOrPAMMBI.
CBsI3b € BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

13

Yacts 1. BBonurcs BocbMepuuHOE 4MCIIO B BepxHeil crpouke. [Ipu
Ha)XaTHU Ha KHOIKY-OKOHYaHHE BBOJIA U B HUJKHEN CTPOKE MOSABIIAETCS
TPOMYHOE YUCJI0, paBHOE BepxHeMY. Eciin He momelaercs B CTPOKY —
3BOHOK.

Yacts 2. CoxpaHeHHe BO BHEIIHEH SHEProHe3aBUCUMOM MaMsITH
HIPOMEKYTOUHBIX IaHHBIX H IIOCICIHEr0 pe3yabTaTa paboThl IPOrPaMMBL.
CBs13b C BHEIIHEH MaMAThIO — IO TipoTokomy 12C.

14

UYacts 1. BBomsiTes nBa uncina. [lepBoe — B BepxHeil cTpoke — BTOpoe — B
HikHeH. Tpebyercst onpenennTb, MOXKHO JIM BTOPOE TOIYYUTh U3 IEPBOTO
nepecTaHoBkoi 1ndp. Ecnu 1a — 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEUIHEH SHEPrOHE3aBUCHMON ITAMSTH
MPOMEXYTOYHBIX IaHHBIX U MOCIIETHET0 Pe3ysbTaTa paboThl IIPOrPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.
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UYacts 1. Tect peakmuu yenoBeka. C moMonIpio reHepaTopa
NICEBAOCITyYaiHbIX YHCEN OPraHu30BaTh CIIy4aitHbI BHIBOJ CJIOB “JIeBast
KHONKa” ¥ “npaBas KHONKa”. M3aMepsercst BpeMs 10 HaKaTHsl Ha
IpaBUIIbHYIO KHOIIKY. Bo BTOpOIl CTpoKe BBIBOAUTCS CpeHEE BPEMs
peaxuu (B IECATHIX JOJSIX CEKYH/BI.)

Uactp 2.CoxpaHeHHe BO BHEIIHEH YHEPrOHE3aBUCUMOM MaMATH
IIPOMEKYTOYHBIX TAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPAMMBL.
CBsI3b C BHEIIHEH MaMsAThI0 — 110 ipotokoiry 12C.

15

UYacts 1. BBomstcs nBa uncna. [lepBoe — B BepxHeil cTpoke — BTOpoe — B

20

Yacte 1. CrioxxeHue AByX uucen. BBoj nepBoro uucia B nepBoi CTpoKe,
BTOPOTO - BO BTOPOH, pe3yibTaT — BO BTopoil. Ecnu pe3ynbraT He
MOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2.CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMON MaMsITH
IIPOMEXKYTOYHBIX TaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsI3b ¢ BHEIIHEH MaMAThIO — IO TpoTokomy 12C.
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Yactp 1. Berunranue aByx uucen. BBozg nepBoro uucia B mepBoii CTpoOKe,
BTOPOT'O - BO BTOPO, pe3ynbTar — Bo BTOpoit. Eciiu pesynbraT He
MOMEIIAETCS BO BTOPYIO CTPOKY - 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMATH
MIPOMEXKYTOUHBIX IAaHHBIX U MTOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMBl.
CBsI3b C BHEIIIHEW MaMAThI0 — 110 npotokoiy 12C.

OPOMEKYTOUHBIX JAHHBIX U MOCJICAHEr0 Pe3ybTaTa paboThl IPOrPaMMBL.
CBsI3b C BHEIIHEH MaMAThI0 — 110 nipotokoiy 12C.

22

Yacrts 1. Jlenenue (uenodyucienHoe) AByx uuces. Beox nepsoro uucna B
NIEPBOM CTPOKE, BTOPOTO - BO BTOPOM, PE3yJIbTaT — BO BTOpo# cTpoke. [Ipn
HEHYJIEBOM OCTaTKE — KOPOTKHHI 3BOHOK.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH dSHEProHEe3aBUCHMOM MaMsATH
IPOMEXYTOUYHBIX JaHHBIX U MOCIIEIHET0 Pe3ysIbTaTa paboThl IPOrpaMMBbl.
CBsI3b C BHEITHEH MaMATHIO — 110 ripoTokoiy 12C.

29 Yacts 1. Brogsares 5 pecsatuunbix undp. OnpeaennTs, paBHa JId UX CyMMa
WM pa3HOCTh HYIHO. T.e. momyckaeTcs 1t00as KOMOWHAIUS 3HAKOB (TLTIOC
WM MUHYC) niepe]] Kaxaod uudpoii. Ecin =0 — BeiBecTH 3TH LEPPBI BO
BTOPOH CTPOKE C HY>KHBIMH 3HAKaMHM M JIaTh OJJUH JUTMHHBIA 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCUMOM MaMsATH
IIPOMEKYTOYHBIX IJAaHHBIX U ITOCJIEIHET0 Pe3yJIbTaTa padoThl IPOTrPaMMBL.
CBsI3b € BHEIIHEH MaMAThIO — IO TpoTokomy 12C.
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Yacts 1. Onpenenenne HaIU4Ms 3alaHHOTO ()parMeHTa B Maccuse. BBox
TIEPBOTO YHKCIIa B TIEPBO CTPOKE, BTOPOTO - BO BTopoid. Ecim BTOpOe uncio
SIBJIAETCS (PparMEHTOM NePBOro — KOpoTkHuit 3BoHOK. (Hanpumep: nepsoe
yucio 11345832996 , Bropoe 329 - 3BOHOK)

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMON ITAMATH
MPOMEXYTOYHBIX IaHHBIX U MOCIIETHET0 Pe3ysbTaTa paboThl IIPOrpPaMMBbI.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokomy 12C.

30 Yacts 1. BBogutes uncio u3 6 mudp, 3aTeM BBOAUTCA BTopoe uucio. Hano
HOJEUTH epBOe Ha BTOPOE H BBIIATH COOOIICHHE : Pe3yNbTaT JCIeHHUS —
XXXX.XXX. Eciu pe3ynbrar neneHus Lelbli — 3BOHOK.

Yacts 2. CoxpaHeHHe BO BHEILIIHEH SHEProHe3aBUCUMOM MaMsATH
IPOMEKYTOUHBIX JAaHHBIX H IIOCIECIHETO Pe3yIbTaTa padOThl IPOrPAMMBI.

CBs13b € BHEIIHEH MaMAThIO — 10 mpoTokomy 12C.

24

Yacts 1. BBoa aecsatudnoro uucna. Eciu undpsl B HeM ynopsiioYeHs! 110
BO3PACTAHUIO — KOPOTKHUH 3BOHOK, 110 YOBIBAaHUIO — IBa 3BOHKA, €CJIU JPYroe
— OZIMH JUIMHHBIN 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH SHEPrOHE3aBUCHMOM MaMsITH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ysbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThIO — 110 npotokoiy 12C.

Bompocsl 1y mpoBeAeHHS INPOMEXKYTOYHOM AaTTeCTallMd B BHAE TECTUPOBAHUS
npejcTaBieHbl B Tabue 18.

Tabnuia 18 — [IpumepHsIil mepeveHb BOMIPOCOB ISl TECTOB

Ne /o ITpumepHBIii IepeyeHb BOIPOCOB /I TECTOB

25

Yacts 1. BBox necstuuHoro uncia. Bo BTopoit cTpoke — cyMMa BBEACHHBIX
uudp. Ecnu cymma okanuuBaercs Ha 0 - OZMH JUIMHHBINA 3BOHOK.

Yacts 2. CoxpaHeHHE BO BHEIIHEH SHEPTrOHE3aBUCHMON ITaMSTH
MIPOMEXKYTOYHBIX JIAHHBIX U MOCJIEIHEr0 Pe3yibTaTa paboThl IPOTPAMMBIL.
CBs13b C BHEIIHEH MaMAThIO — 10 npoTokoay 12C.

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMILIMHE OOYYAROIIMXCS 3a0YHON (HOPMBI
00y4eHusl, pe/IcTaBieHb! B Tabnuie 19.

Ta6muia 19 — [lepeyeHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

He npeagycMoTpeHo

26

Yacts 1. BRogsarcs 8 pecsatuunbix uudp. Onpeaenutb, ecTh 1 TPOHKa
nudp, koropast B cymme gaet uuciao 20. Eciau ects — BEIBECTH 3TH TpU
nUQpBI BO BTOPOH CTPOKE U OJIUH JAJIMHHBIH 3BOHOK.

Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEPrOHE3aBUCHMOM MaMATH
MPOMEXKYTOUYHBIX IAHHBIX U MOCJIEIHEro Pe3ysnbTaTa paboThl IPOrPaMMBI.
CBsI3b C BHEIIIHEW MaMsAThI0 — 110 npotokoiy 12C.

27

UYacts 1. BRogsrcs 8 pecsatuunbix uudp. OnpeaenuTs, Tpu HanOOIbIINE
uudpel, BeiBecTH 3T TpH 1MPBI BO BTOPOii CTPOKE U IaTh CTOJIBKO
KOPOTKHX 3BOHKOB, KAKOBa MaKcUMabHas nudpa.

Yactp 2. CoxpaHeHHEe BO BHEIIHEH dSHEProHEe3aBUCHMOM aMsATH
MIPOMEXKYTOUYHBIX JAHHBIX U ITOCJIEHEr0 pe3ysibTaTa padoThl IPOrpaMMBbl.
CBs13b C BHEIIHEH MaMAThIO — 110 npoTokoiy 12C.

28

Yacts 1. Beonares 8 pecstnunbix nudp. BeiBecTr HeueTHbIe LUQpPLI BO
BTOpO# cTpoke. Eciu uX HeT, TO OJMH JIJIMHHBIN 3BOHOK.
Yactp 2. CoxpaHeHHE BO BHEIIHEH dSHEPrOHE3aBUCHMOM MaMATH

10.4. MeTtoanueckue MaTepHabl, onpeaensIomue MIPOLE Ty PhI OLIEHUBAHMS
WH/IMKaTOpPOB, XapaKTEPU3YIOUIMX JTambl (OPMUPOBAaHHMS KOMIICTCHLMI, COAepKarcs B
JIOKAIBbHBIX HOpMAaTuUBHBIX aktax [ YAII, permaMeHTHpYOmIMX NOPSIOK M IPOLELypY
MIPOBEJCHHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH U TIPOMEKYTOYHOW aTTeCTallMl O00Y4aroIIUuXCst
T'VAIL

11. Meroauueckue yKasaHus 11 06yqa}0mnxc5{ 10 OCBOCHHIO JUCIHUIITTUHBI

11.1. Meronuueckue yka3aHus Juis OOyYalOIIMXCS [0 OCBOGHHIO JICKLIMOHHOTO
Matepuana

OCHOBHOE Ha3HAY€HHE JICKIMOHHOTO MaTephana — JIOTHYECKH CTPOHHOEe, CHCTEMHOE,
riyOoKoe M sICHOE M3JI0KeHHe yueOHoro martepuana. Ha3sHaueHue coBpeMeHHOIl nekuuu B
paMKaxX AUCHUIUIMHBI HE B TOM, YTOOBI HOJYYHTh BCIO MHGOPMALHUIO IO TE€ME, a B OCBOCHHH
(yHIaMEHTaNbHBIX MpPOOJEM JMCLUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTHKEHUH HayyHOH MbIciu. B yueOHOM mpolecce JeKIMs BBIIOIHAET METOIOIOTHUECKYIO,
OPraHM3alMOHHYI0O U HH(GOPMALMOHHYIO GYHKIMH. JIeKIus pacKpbIBaeT NOHATHIHBIN 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;

— TMOJyYeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKH M TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJrKaiiime roapr;

— HAYYUTHCSI METOAMYECKH 00pabarhiBaTh MaTepuai (BBIACIATH IJIaBHBIE MBICIH H
MOJIOKCHHS, NPHUXOAUTH K KOHKPCTHBIM BBIBOAAM, [OBTOPSITH KX B  Pa3iIHYHBIX
(dhopmyTpoOBKax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHMS BCEX HEOOXOIUMBIX TEPMHUHOB U MOHATHH.

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 oOydYaromuiics [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;

— IpHOOpEeTeHHE  HABBIKOB  CAMOCTOATENBPHOM  paboTsl ¢ 1a00paTOpHBIM
obopynoBaHueM 1 IpuOOpaMu.

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,
HPeJOCTaBISIEMbIX [IPENOaBATENIEM;

— JIP nomKHa BBINOJHATHCS B CIEHUAIM3UPOBAHHOM 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 KOMMEHTapHIMHU

—  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 (opMmMe 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
TUTYJIHOM JIUCTE BMECTE C MOJIUCHIO IPEIIo1aBaTes.

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

KypcoBoii mpoekT/ paboTa IpOBOAMUTCS € IENbI0 HOPMUPOBAHHS Y 00YYAIOIIUXCS OTBITA
KOMIUIEKCHOTO PELICHHS] KOHKPETHBIX 3a1a4 PO(eCCUOHANBHOM eI TeTbHOCTH.

KypcoBoii npoexT/ paboTa mo3BosseT 00yJamueMycs:



— CHUCTeMAaTH3MpOBAaTb M  3aKPENUTh IOJYYCHHbIE TEOPETUYECKHEe 3HAHUA MU
MPAaKTHYECKHE YMEHHS 10 MpPO(EeCCHOHANBHBIM y4YeOHBIM 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 NPOPECCHOHATIBHON JEATEIbHOCTH
10 HAIMPAaBJICHHIO/ CIIEHATbHOCTH/ TIPOrpaMMe;

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

— chopMHpOBaTh yMEHHS NPUMEHSATh TEOPETHYECKHE 3HAHUS MPH  PELICHUH
HECTaH/apTHBIX 3a]a4;

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

— cdopMupoBaTh yMEHHS paOOThl CO CHCLHUAIBHON JIMTEPaTypod, CHpPaBOYHOM,
HOPMATHBHOI U IPaBOBOM TOKyMEHTAIMEH M HHBIMH HH()OPMAILIMOHHBIMH HCTOYHUKAMU;

— cdopMupoBaTh yMeHHsS (OPMYJIMPOBATH JIOTHYECKH OOOCHOBAaHHBIE BBIBOJBI,
MPEIUIOKEHHS U PEKOMEHAIIMY 10 Pe3yJIbTaTaM BbINOIHEHHS paboThl;

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

— Pa3BUTh CHUCTEMHOE MBIIIIEHHE, TBOPYECKYI0 WHHIMATHBY, CAMOCTOSTEILHOCTB,
OPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPHHHUMAEMbIE PELLICHHS;

— c¢opMHpOBaTh HABBIKM IUIAHOMEPHOW pPETYIApHOM pabOThl HaJ pEIICHHEM
MOCTaBJICHHBIX 3a/1au.

CTpyKTypa MOsSCHUTEIBHOM 3aIIMCKU KYPCOBOTO MPOEKTa/ paboThl
— ®opmynupoBKa 3a1a4n

— Ormnucanne BO3MOXHBIX BapHaHTOB pELICHUs] MOCTaBlIeHHOH 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 yCTpOiicTBa.

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

— Hanmcanue (¢parmenta nuporpaMmHoro obecnedenust (1-2 crpaHuipl  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 momkna umerh 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 nadoparopHoro-otriagouHoro 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
yuacTusi.

B mporiecce BBIMOIHEHUS] CAMOCTOSTENBHONH PaboThl, y 0Oyuaromierocsi popMupyercs
1esecoo0pa3Hoe IIaHUpOBaHHE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NPUOOpETaeMBbIX 3HAHUH, oOecreyrBaeT BBICOKHUI
YPOBEHb YyCHEBAaEMOCTH B MepuoJ OOy4eHHs, IMOMOraeT MOJyYUTh HABBIKM IOBBIILICHUS
po(heCcCHOHAIBHOTO YPOBHSI.

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

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 HPOrpamMMBbl BBICIIETO
obpazoBanusi» U «O MOAYIBHO-PEHTHHTOBOM CHCTEME OLICHKH KadecTBa ydeOHOW paboThI
cryneHToB B ['YAID».
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