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1 BBEAEHUE

Baxnyto dacTh Teopernueckoi M NMpoPeCcCHOHATHPHOW MPAKTUYECKON MOATOTOBKH CTYJECHTOB
COCTABIISIIOT MPAKTUYECKUE U Ta0OpaTOPHbIEC 3aHATHSI.

CoctaB U cojepkaHUE MPAKTUYECKUX M JTAOOPATOpHBIX PabOT HANpaBiEHbl HA peaIU3aliio
IeWCTByOMEro  (eaepalbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENbHOTO  CTAaHAAPTa  CPEIHEro
po¢eCCHOHAIBHOTO 00pa30BaHUs.

Benymeld AMOakTHUECKOW IENbI0 TPAKTHUYECKUX  3aHATHH  sABIseTcs  (OpMHpPOBAaHUE
MPAKTUYECKUX YMEHUH - NpoecCHOHAIbHBIX (YMEHHMH BBINOJIHATH OINpeAeNeHHbIe AeHCTBUS,
orepar, HeOOXOAUMBIC B TOCIEAYIONEM B MPOPECCHOHATBHON NEATEILHOCTH), HEOOXOIUMBIX B
nocieayrouei yaeOHol 1eaTeIbHOCTH 0 MPO(EeCCHOHATEHBIM MOYJISIM.

Benymeli nupmaktudeckol IeNbl0  1a00paTOPHBIX padoT SBISIETCS IKCHEPUMEHTAThHOE

MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOTO0KEHHH (3aKOHOB, 3aBUCUMOCTEH).
B coorBerctBun ¢ paboueit mporpammoint [IM.02. «lIpoekTupoBanue yHpaBiSIOMMUX HIPOTPaMM
KOMITBIOTEPHBIX CHCTeM H KomIiuiekcoB», MJIK.02.01 «Pa3paboTtka Mojmyneli mHporpaMMHOTO
oOecriedeHrs IS  KOMITBIOTEPHBIX CHCTEM» HPEAYCMOTPEHO IMPOBEACHHE TPAKTHUYECKUX U
1ab0paTOPHBIX 3aHITHIA.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:

ymemup:

— IPUMEHATbH CTaHIAPTHBIE AJITOPUTMBI B COOTBETCTBYIOILIUX O0JIACTSX;

— IPUMEHATH BbIOpAHHBIE S3bIKKM IPOrPaMMUPOBAHUS Ul HAlIMCAHUS IPOTPaAaMMHOI0 KOJa;

— HCHOJb30BaTh BBIOPAHHYIO CPEy IPOrpaMMUPOBAHMUS;

— TMPUMEHATh HOPMAaTHUBHBIE JIOKYMEHTBHI, ONpeAessiomue TpeOoBaHus K O(QOPMIICHHIO
IIPOrpPaMMHOTO KOJ1a;

— OpraHM30BBIBATh 33/IaHHYI0 HWHTErpali0 MOJIYJed B MporpaMMHBIE CpelcTBa Ha 0ase
MMEIOIIEICS apXUTEKTYPhl U aBTOMATU3alUN OU3HEC-TIPOIIECCOB;

—  BBINOJHATH TECTUPOBAHUE UHTETPALIUN

— HCIIOJIB30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH;

— HCTOJb30BaTh MpUEMBI pabOTHI B CUCTEMAX KOHTPOJIS BEPCHil;

—  BBINOJIHATH PyYHOE U aBTOMATU3UPOBAHHOE TECTUPOBAHHUE NPOTPAMMHOI0 MOJTYJIS;

ConepxaHue TPaKTUUECKUX U J1aOOpaTOpHBIX 3aHATUH OPUEHTHPOBAHO HAa IOATOTOBKY
oOyyaroluxcsi K OCBOCHHIO MNpO(ecCHOHATLHOTO MO/l MPOrpaMMbl IOJATOTOBKU  CHELHATUCTOB
CpPEIIHEr0 3BEHA M0 CIEUUATIBHOCTH U OBJIAZICHUIO NPOpeccuonaIbHbIMu KOMNEMEHYUAMU:

IIK 2.1. [IpoexkTupoBath, pa3zpabarbiBaTh U OTJIAXHUBaThb IPOrPaMMHBIM KOJI MOAYJEH
YIPABJISAIOUIMX TPOrpaMM

[IK 2.2. Bnagers MeToiamMy KOMaHAHOM pa3paOOTKH MPOTPAMMHBIX MTPOJYKTOB

IIK 2.3. BBINOIHATE MHTETPALIMIO MOAYJIEH B YIPABISAIOLIYIO IPOTPaMMy

K 2.5 BbINoONHATE YCTAaHOBKY U OOHOBJIEHUE BEPCUM YIPABIIAIOMIKUX IPOrpaMM (C y4eTOM

MUTpALNH - TP HE0OXOAUMOCTH)

A Takxke popMHPOBAHMIO 00LIIMX KOMITETEHIIMIA:

OK 0l. BoiOuparp  cmocoObl — pemieHMs — 337ad  NpOQEcCHOHATBHON  JEATENbHOCTH
MIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 04 DddexTBHO B3auMOeHCTBOBATh U paboTaTh B KOJUIEKTHBE U KOMaH IE.

OK 05 OcymecTBisATh YCTHYIO U NHACBMEHHYIO KOMMYHHMKAIIMIO Ha TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 07 ConeiicTBOBaTh COXpPaHEHUIO OKPYXAIOIIEH Cpellbl, pecypcocOepexeH o, MPUMEHITh
3HaHUS 00 U3MEHEHUU KJIMMaTa, IPUHIUIEI OepeKIIMBOrO MPOU3BOACTBA, YIPPEKTUBHO ACHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIIHSIX;

OK 08 MHcnonp3oBaTh cpeiacTBa (U3MYECKON KyJIbTYPbl JUIS COXPAHEHUS M YKpEIUIEHUS
3I0pOBbsl B Ipoliecce MpodecCHOHAIbHONU IESTeNbHOCTH U MOJAJEp’KaHUS HEOOXOJUMOIro YpOBHS
¢bu3nvecKoil MoAroTOBIEHHOCTH;

OK 09 Tlomp3oBaTbess TmpodEecCHOHATBLHON  JOKYMEHTAIlMel Ha  TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3BIKAX.



BeimonHenue oOyyaromMMucs TNpakTHUECKuX M JabopaTopHbix pabor mo IIM.02.
«I[IpoexkTrpoBaHUEe YIPABIAIOMKUX MPOTPAMM KOMIBIOTEPHBIX CHUCTEM M KomiuiekcoBy, MJIK.02.01
«Pa3paboTka MoayIei mporpaMMHOT0 00ECTIeYeHHS Il KOMITBIOTEPHBIX CHCTEM» HAIPABJICHO Ha!

- 00001IeHrne, cucTeMaTH3aluio, YriyOJeHHe, 3aKkpelvleHHe, pa3BUTHE U JIETAIHU3AIHIO
MOJTyYCHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JUCIUIUINHBL,

- - IPUMEHATH MOJYyYEHHbIC 3HAHMS Ha MPAKTUKE, PEAIN3ALHI0 €IUHCTBA UHTEIUIEKTYaJIbHOU U
MPAKTUYECKOU IESITENBHOCTH;

- pa3BUTHE HHTEUIEKTYQJIbHBIX YMEHHH Yy OyayluX CHEHHATUCTOB: AaHATUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIpaOOTKY IpH PEIICHUU MOCTaBICHHBIX 3a/lad MPpo(eccHOHANbHO 3HAYMMBIX Ka4eCTB, TAaKUX
KaK CaMOCTOSATEIbHOCTb, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsI HHUIATHUBA.

[IpakTuueckue u 1aboOpaTOpHbIC 3aHATHS MPOBOIUTCS MOCIE COOTBETCTBYIOINIEH TEMbI, KOTOpas
o0ecrieynBaeT HaJIMUME 3HAHUN, HEOOXOJMMBIX JJISl €€ BBITOJIHEHHS.



2 METOAUYECKHUE YKA3ZAHUSA

Tema 1.2. IIpoexkTupoBanue nporpammuoro Qodecnevenust

JlabopaTtopHoe 3ansTue Ne 1
Pa3paboTka Moay/ILHOI CTPYKTYPBbI POEKTA, epeyHs apTeGaKTOB U NPOTOKO0JI0B IPOEKTA

Hean: Co3maHue CTPYKTYpbl IMPOCKTa M 3allOJIHCHHE 0a30BOM HHGOPMAIMH O IIPOCKTE.
W3ydyenue mpomecca  co3gaHUS ~ MOAYJIBHOM — CTPYKTYpbl — MPOrpPaMMHOTO  oOecredeHws,
OCYIIIECTBIISIEMOTO C IOMOIIBIO CTPYKTYpHBIX KapT KoHcTaHTaiiHa. [lonydyeHne nepBUYHBIX HABBIKOB
IUTAHUPOBAHUS paboT 1Mo pa3pabOTKe U BHEAPEHUIO aBTOMATHU3WPOBAHHBIX HH(DPOPMALIMOHHBIX CUCTEM,
pa3paboTKa MPOTOKOJIOB MTPOEKTA.

Bobinosinus 3ananus, Bol Oynere:

ymembw:

- IPUMEHSATH CTaHJAPTHBIE AJITOPUTMBI B COOTBETCTBYIOIIMX 00IACTSIX;

- TMPUMEHATH HOPMATHBHBIC JIOKYMEHTBHI, OIpEHeisaionue TpeOoBaHUS K OQPOPMIICHHIO
MIPOrPaMMHOTO KOJIa;

- cOOJIOIaTh MPOIIETyPy YCTaHOBKH MPUKIIATHOTO MPOrPAMMHOTO 00ECIIEYECHHUSI B COOTBETCTBUU
¢ TpeOOBaHUSAMHU OPTaHHU3AIH- IPOU3BOIUTENS,

- JOKYMEHTHPOBATh IPOU3BEICHHBIC JCHCTBHSI, BBISBICHHBIC MPOOJEMBI M CHOCOOBI HX
yCTpaHEeHHUS;

- CO3/1aBaTh PE3EPBHBIC KOMTUU MPOTPAMM H JIAHHBIX, BHIIIOIHATH BOCCTAHOBJICHHE,
o0ecrnednBaTh EI0CTHOCTh MPOrPaMMHOTO MPOAYKTA U TAaHHBIX.

- pacro3HaBarh 3aJauy u/Win npodiaemMy B npo(ecCHOHAIBHOM W/WIIA COMAIEHOM KOHTEKCTE;

- aHANIM3UPOBATh 3a7a4y U/UIU IpoOJieMy U BBIIEIATH €€ COCTaBHBIE YaCTH;

- TPAMOTHO HM3J1araTh CBOU MBICITH ¥ O()OPMIISATE JOKYMEHTHI TI0 TPO(eCCHOHATLHON TEeMaTHKE
Ha roCyapCTBEHHOM SI3bIKE;

- MOHUMATh OOIIMI CMBICIT YETKO MPONU3HECEHHBIX BHICKA3bIBAHUI HA N3BECTHHIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIE), TOHUMATh TEKCTHI HAa 6a30BbIe MPOGECCHOHATBHBIC TEMBL;

MarepuanbHoe o0ecnieyeHue:

[TepconanbHblii kKommbioTep, naker Microsoft Office, noctymn k Internet pecypcam, nporpamma
MS Project, cpena nporpammupoBanus Visual Studio 2019.

3ananue:

W3nate CTpyKTypy MNpOEKTa M 3aloJHUTh 0a30BYyI0 HMHGpopManuio o mnpoekre. Paspaborars
MOJIYJIBHYIO CTPYKTYPY MPOTPaMMHOT0 00eCIedeH sl ¢ TOMOIIIBIO CTPYKTYpHBIX KapT KoHcTaHTaliHa.

Iopsinok BbINOJIHEHUS PAOOTHI:

1. Co3pmarb HOBBIN MPOEKT JHOOBIM CIIOCOOOM, 3aMOJHUTH CBEJEHUS O MPOEKTE, U3MEHUTh
0a30BbIi KaJeHIaph MPOEKTA, BKIIOUUTH B IPOEKT JAOMOJIHUTENbHYIO JOKYMEHTAIHIO.

2. B cooTBercTBUU C TpeOOBAHHUSIMH, TPEABABIIEMBIMH TEXHUYECKUM 3aJaHHEM, U
pe3yibpTaTaMu BHEIIHEr0 MPOEKTUPOBAHUSA pa3padoTaTh MOIYABHYIO CTPYKTYpPY TOJCHCTEMBI
o0CITyKMBaHUS KIHEHTA M0 €ro KPEAUTHON KapTe B OaHKOMATe.

3. CdopmupoBarh KaJCHIApHBIA TUIAH BBIIOJHEHUS pPa0OT TO TIPOEKTY Ha OCHOBE
TEXHUYECKOTO 3aJaHus Ha pa3pabOoTKy M BHEIPEHHE AaBTOMATH3UPOBAHHOW WHGOPMAIMOHHON
CUCTEMBI:

Kpartkue TeopeTnyeckue cBeleHus:

1. Pa6ora B mporpamme MS Project

Hospbrit ipoekT B mporpamme MS Project MoskeT ObITh CO3/IaH Kak ¢ HYJIS, TAK U UCIIOJIB3Ys
OJIUH W3 TIpeJlaraeMbIX CTaHIapTHHIX mabmoHoB. [llabmon mpencraBiser coOol OCOOCHHBINH THII
¢aitna mpoekTa, conepkaiuii Habop WHGOpPMaIH, TPU3BAHHOW YIIPOCTUTH pabOTy HaJl MPOeKTOM. B
cocTaB I1a0JI0Ha OOBIYHO BXOJUT CIHMCOK 3apaHee OpPraHM30BAaHHBIX U Pa3MEIIEHHBIX ONpeaeIeHHbIM
oOpa3om 3amay, a Takxke HHPOpMAIMS O pecypcax, MOJIb30BaTEIbCKUE MPEICTABICHIS, KalleHIAPH,
OTYETHI, MaKpOChl u T.A. JtoOas mHPOpMaIMs, npeqTaracMas mablIoOHOM, MOXKET OBITh U3MEHEHA B
COOTBETCTBUHM C TpeOOBAHMUSIMHM KOHKpPETHOro mpoekTa. B kauecTBe mabiioHa Takke MOXKET ObITh
UCTOJIb30BaH CO3/IaHHBIN paHee mpoekT. [Ipu co3manum mpoekra u3 madnoHa HEOOXOAMMO BBIOPATh
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Puc.1. Buibop wabnona npoekra

PaGouee mpocTpaHCTBO IpOrpaMMBbl Ha3bIBAECTCS BHJIOM WM NpeacTaBieHueM. [lo ymonuanutio
II0CJIe CO3/1aHUs MPOEKTa aKTUBEH BUA /Juacpamma 'anma (puc.2). JlaHHas quarpamma CIy>KUT JUIS
0TOOpaXeHHUsI IOCIIEIOBATEILHOCTH 33/1a4 MTPOEKTa KaK B TEKCTOBOM TaK M B rpaduecKkoM BHUJE.
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Puc.2. OkHo auarpammsbl ['aHTa
[Tocite co3nmanus TpoekTa HEOOXOJIUMO HACTPOUTH €r0 OCHOBHBIE TapaMmeTpbl. s 3Toro

yI0OHO HCMONB30BaTh Mactep Hoewiti npoexm. Jljis 3TOro HaxxumaeMm KHONKY 3adauu Ha TaHETU
Koncynemanma u BeiOupaem ccvliky Onpeoenenue npoekma. OTBETUB Ha BONPOCHI O JaTe Hayaja
MPOEKTa M COBMECTHOW paboTe HaJg TPOCKTOM H COXPaHUB pE3yNbTaT, BBEIOMPAaeM CCBUIKY
Onpedenenue pabouezo epemenu npoexma s 3amycka macrepa Pabouee epems npoexma. Taxum
00pa3oM MBI MOKE€M HAaCTPOUTH KajeHJaph mpoekTa. CIeayrouM peileHueM, KOTOpoe HeoOX0aruMOo
MIPUHSTH HAa CTAJIUU CO3JIaHUSs, SIBIISETCS BHIOOP MCXOAHOM NAThl mpoekTa. [lnan nmpoekTa MOKeT ObITh
COCTaBIICH OT JaThl Ha4ajla WIHM 3aBEepIICHHs MpoeKTa. [ HacTpOWKH TIaHUPOBAHMS OT HAYaIbHOM
naTel BeIOepuTe B MeHIO [IpoeKT MyHKT CBeIeHUs 0 TipoekTe. B mosBuBIeMcst okHe (puc.3) BIOMpaeM
utaHupoBanue Om damsl Ha4ala npoekma u cTaBuM /Jamy nayana. Jla okoHUaHUs OyIeT paccuuTaHa
Janee aBTOMaTHUYECKU. B ciyyae ruiaHUpoBaHMs OT KOHEYHOM AaThl BeIOMpaeM Om damul OKOHYAHUSA
npoekma W CTaBUM /Jlamy oxkoHuanus. B 3TOM ciydyae aBTOMAaTHYECKH OYIET pacCUUTHIBATHCS JaTa
Hayasa.




Coeaewnua o npoexre ann Tipoexr1’
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Puc.3. Hacrpoiika csenenuii o npoexre

Taxoke B 3TOM OKHE MbI MOJKEM BBIOpATh KaJleHAaph i mpoekTa. B coctas makera MS Project
BXOJMT TpU 0A30BBIX KAJICHIAPs - CTAHIAPTHBIN, HOUHAs cMeHa U 24 yaca. B cmanoapmnom
Kanenoape pabounii nenp HaunHaercs ¢ 8:00 u 3akanuuBaetcs B 17:00

¢ obenennbM miepepbiBoM ¢ 12:00 go 13:00. PaGouast Hemenss HaUMHACTCS C MMOHEACIbHUKA U
3aKaHYMBACTCSA B MATHUIYY. DTO KaJCHIAph, MPUMEHSEMbIH MO yMON4YaHUio. B xarenoape nounot
cmenwl pabounit nenb HaunHaerces ¢ 23:00 u 3akanuuBaercs B 8:00 ¢ yacoBsiM niepepbiBoM ¢ 03:00 1o
04:00. B ranenoape «24 waca» pabodee BpeMsi IPOIOJDKACTCSA KPYIJIbIe CYTKH 0€3 BBIXOIHBIX H
o0eZIcHHBIX TepepbiBOB. ba3oBble KaleHOapu MOXKHO PEIaKTHpPOBaTh A 3TOro B MeHo Cepsuc
HEOOXOAUMO BBIOpaTh NYHKT MH3menenue paboueco 6pemenu. B mnosiBuBmeMcs okHe (puc.4.)
BbIOMpaeM 0a30BOe pacHucaHHe, KOTOPOE Mbl XOTHM OTpeNakTupoBarh. i u3MeHeHHUs pabouero
BPEMEHH OJHOTO JHS HEOOXOJMMO BEIOpaTh ITOT JACHBb B KaleHmape. Jlaiee, ecaum HEOOXOIUMO
C/IeTIaTh 3TOT JIEHb BBIXOJHBIM, MbI BBIOMpaeM apaMeTp Hepabouee gpems, €CIU K€ Mbl XOTUM TOJIbKO
W3MCHHUTH BPEMEHHBIC paMKH pabovero JHs, TO BEIOUpacM mapaMeTp Hecmanoapmuoe pabouee 8pems
U B TIOJISIX HIDKE BBOJMM BpEMS Hauaia U 3aBeplIeHHs paboyero JIHS.

Mame ne Hue pabovero npeme m
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Puc.4. U3menenue pabouero spemenn

MoxHO Takke co3/aTh HOBoe 0azoBoe pacmucanue. s aToro B okHe M3meHnenue paboyeco
epemenu HaxuMaeM KHONKY Cozoamw. B mosiBuBIIeMcs okHe (puc.5) BbIOMpaeM cO3JlaHHE HOBOTO
KaJleHJapsi Ha OCHOBE CTaHJApPTHOIO WJIM CO3/laHHE€ KOMHUH JIF00Oro JAPYroro KajieHjaaps. 3HaueHUs
pabodero BpeMeHHU NJisi BHOBb CO3JaHHOTO KaJleHAApsi MOTYT Takke OBITh OTPEJaKTUPOBAHBI 4Yepes
OKHO /3meneHue paboue2o 8pemeHuU.
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Puc.5. Coznanue 6a30Boro kanenaaps
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Puc.6. Ceenenust 0 3anaue

Co3naBaeMblii TPOEKT MOXKET OBITh HCIOJB30BAH B KAUeCTBE XPAHWIWINA TPOCKTHOM
JOKYMEHTAllMM, HampuMmep, o0030pa MpOeKTa, pe3yibTaTOB IPOBEACHHBIX AaHAIM30B  WJIHU
crnienu(UKauy CO3AaBaeMoro npoaykTa. s mpucoeAnHEeHUs TaKOM JOKYMEHTAIH LEeJIeCO00pa3Ho
UCMOJb30BaTh T.H. CyMMapHYIO 3a/lauy MPOEKTa, COAEP’Kallyl0 UTOTOBYIO MH(POPMALHUIO O JaTax U
CTOMMOCTH TpoekTa. [[ns oroOpakeHHs CyMMapHOW 3ajadd Ha aAuarpamme l['aHTa HEOOXOIUMO B
MeH0 Cepguc BBIOpaTh TYHKT [lapamempul W TepedTH Ha BKIaAKy Buo. Ha paHHOW BKiIanke
HeoOXoauMo BbIOpaTh mnapamerp [lokazame cymmapuyro 3a0auy npoekma TOJ  3aroJIOBKOM
Ilapmempor cmpykmypul 0na npoekma. CyMMapHas 3ajaya MOSIBUTCS B HYJIEBOM sy JUarpaMMbl
INanra. [IpoekTHas TOKyMEHTalMsl MOXKET KaK BKIJIIOUAThCS B (pailyl mpoekTa, Tak U OBbITh JOCTYMHOMN
yepe3 TUIEPCChUIKU. J[Is BKIIOUEHHMs] JIOKYMEHTOB B (haill mpoekTa HEoOXOJUMO BBIOpaTh
CYMMapHYIO 33J1auy MpoeKTa U HaxkaTb KHONIKY CgedeHus 0 3a0aye, pacloyoKEHHYIO Ha CTaHIapTHON
naHenu 3ajad. B oTkpbiBiIemMcst okHe (puc.6) BeIOMpaeM BKIaaKy 3aMeTku. Ha Bkianke HaxuMmaeMm
KHONIKY Bcmasums o6vexm. B OTKpbIBIIEMCS] OKHE HEOOXOAMMO BbIOpaTh onuuio Cozdame uz ¢aiina.
ITocne sTOrO yKas3siBaeM MyTh K (hailiry TOKyMeHTa, KOTOPbIH MpenoaraeTcs BKIOYUTD B IPOEKT.

[Tocne 3akpbITHS OKHA CBEJICHUHA O CyMMAapHOM 3aj1a4ye B AuarpaMmMe ['anTa nosiButcs
MH/IMKATOp MpuMedaHuil. J{is co3aanns TUIIEPCChIIKU K IOKYMEHTY HEOOXOIUMO Ha)KaTh KHOIIKY
I'unepccepika Ha maHenu 3a4a4. B nosie TekcT oTKpbIBIIErocs 1MaioroBoro okHa /Jfobasnenue
eunepcculiku (puc.7) BBEIUTE Ha3BaHUE CBA3BIBAEMOI0 IOKYMEHTA, 3aTE€M BBIOEPHUTE JOKYMEHT B
cnucke. B mone naaukaropo quarpaMmsl ['aHTa MOSIBUTCS MHAMKATOP TUIIEPCCHUIOK.
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Puc.7. JloGaBneHne runepcchuIKH
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2. Pa3paboTka MOIYJIBHON CTPYKTYPBI IPOEKTA

OOMeH JaHHBIMH MEKAY MPOrPAMMHBIME MOJYJISIMH OCYIIECTBIISICTCS Yepe3 OOIIyI0 00IacTh
[aMsTH, B KOTOPYIO MOJYJb YIPABJIECHHS YCTPOHMCTBOM CUHMTHLIBAHHUS IOMEIIAET JAHHBIE O IapoJie
(Parol), arpudytsr kauenta (Client Attributes) u mumut mener Ha cuery (Limit of money). Moayis
ayTeHTH()HUKAIMKM OJyYacT W3 3TOW OOIIei 00JAaCTH MaMATH CBEICHHS O Mapoje W BO3BpaIlacT B
rOJIOBHOM Momyiab ympaBistronmii  mapamerp Autentification flag, comepskammit  pesynbrar
ayreHTUGUKaUA. Moaynb molydeHus: © 00pabOTKHU 3ampoca Ha OOCTy)KUBaHUE ISl CBOCH PabOThHI
MOJIy4aeT u3 o01Ie 001acTH MaMsITH aTpUOYThl KIIMEHTA M JINMHT JCHET Ha CUCTY.

YroObl TOOMTHCSA JEKOMITO3UIMA Ha MOJYJIM MaKCHMAJIbHON MPOYHOCTH W MHHHMAIILHOTO
CIICTUICHHSI, HEOOXOAUMO CIIPOSKTHPOBATh MOIYJIBHYIO CTPYKTYPY B BHIE IepeBa, B TOM YHCIIE U CO
CPOCIIMMHKCS BETBSIMH. B y3Iax Takoro JepeBa pa3MEmaloTCs MNpPOrpaMMHBIE MOJIYIH, a
HAIMpaBJCHHbIC MYr'W (CTPENIKH) TMOKAa3bIBAIOT CTATHYECKYIO MOMYMHEHHOCTH MOJIYJICH, T.C. KaKmas
Jyra MOKa3bIBaeT, YTO B TEKCTE MOAYJISA, M3 KOTOPOrO OHA MCXOIWT, MMECTCS CChUIKA Ha MOJIYJb, B
KOTOPBIN OHA BXOJIHUT.

M 1.1 ‘ M1.2 M1.3

\ 2
Coocuwuecr semsy
M1.141 1 ’ M 1.1.2 T ’> M1.2.1 ’ ( M13.1 M1.3.2

Adee moyny exodo

Puc. 1. Ilpumep nepapxiyeckoro aepesa Moayneii

IIpp >TOM MOIyJIBHAs CTPYKTypa HIpPOrpaMMbl JOJDKHA, IIOMHMO KapTUHKH, BKJIIOYATh
crnenn(pUKaIuo TPOrpaMMHOTO MOTYJISL.

1. cnenuguKanys NIporpaMMHOTO MOJYJIS I0JKHA COJIEPKaTh!

2. CHUHTAKCUYECKYIO CIElU(PHUKAIMIO €ro BXOAOB (MMs MOJIYJs, THIBI NEpeaaBaeMbIX
€My TapamMeTpOB, THITHI BO3BPAIIaeMbIX PE3Y/IbTaTOB, CHHTAKCHUC OOpAIIEeHUs K JIFOOOMY €My BXOJIOB)

3. (GYHKIMOHATIBHYIO CIIEU(HUKAIMIO (ONMUCAHNE CEMAHTUKH (PYHKLUH, BBINOIHIEMbIX

MOJIYJIEM IO Ka)KJIOMY U3 €ro BXOJIOB).

B mpomecce pa3paboTku MOAyjbHas CTPYKTypa MOKET IMO-pa3HOMY HCIIOIb30BAThCS IS
ompeeeHUs TOPsIKa MPOrPaMMHUPOBAHUS MOJTYJIEH — BOCXOJAIIAs M HUCXOAIIas pa3paboTka.

B Bocxomsmieit pazpaboTke MOAYIIHM MPOTPAMMHUPYIOTCS, HAUMHAsI ¢ HUKHUX YPOBHEH, U cpa3y
TECTUPYIOTCS, HMCXOJs U3 (DYHKIIMOHAIBHBIX crenupukanuii. Takol TOPSIOK MpeACTaBIsAETCS
€CTECTBEHHBIM, T.K. KaXIblii HOBBIM MOAYJIb BBIPAKAETCS YEpPE3 YKE 3alporpaMMUpOBAHHBIE U
npoBepeHHble MOAYIU. OHAKO COBPEMEHHAs! TEXHOJOTUSI HE PEKOMEHIYET ATOT MPUEM, T.K. TPH 3TOM
TPYJIHO 00€CIeYNTh KOHLENITYyalbHYI0 1eaocTHOCTh [1C.

KonnentyanpHas ~ IEIOCTHOCTh  MpeANoyiaraeT  OOMIMe€  MPUHIUIOB  peanu3allui,
MIPEATIONOKEHHS, CTPYKTYpPhI JTAaHHBIX, - @ OHH MOTYT OBITh €mI€ HE SICHBl B HAYAJIBHBIX CTaJIUAX
pa3paboTKH.

[TepenporpaMmmupoBaHue e MOAYJIEH HIKHUX YPOBHEH CBSI3aHO C OOJBIITMMU 3aTpaTaMH, T.K.
TpeOyeT He TOIBKO MOBTOPHOM pa3padOTKH TEKCTOB, HO U TIOBTOPHOTO TECTUPOBAHMSI.

[IpeanmouTuTensbHOM  SBISETCA  HHUCXOZAIIas  pa3paboTka. B STOM  TEXHOJIOTHUU
MIpOrpaMMHUPOBaHUE HAYMHAETCSI C MOAYJS C CaMOr'o BepXHero ypoBHs. [Ipu 3ToM ang TectupoBaHus
MOJYJIM HWKHUX YPOBHEW 3aMEHSIIOTCS MPOCTBIMU IO KOHCTPYKIMM HUMHTATOPaMU, KOTOpbIE JTNOO
MOJICTTUPYIOT Pa0OTy HMKHHUX YPOBHEH (HAIpUMep, PeaTu3yioT TaOIHUIIbl; BXOI-OTKIHK), THOO TPOCTO
COOOIIAIOT 0 CBOEM BBI30BE M 3aBEpUIAIOTCS MpPU3HAKOM ycrexa. Takas peanusaius obecrieunBaeT
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OOJIBIITYI0 KOHIIENTYAIbHYIO IIEJIOCTHOCTh W MEHBIIHMHA 00BbEM pa3pabaThIBAEMBIX TECTOB, KaXKIbIN
MOJyJIb 3[I€Ch TECTUPYETCS TPHU T.H. «ECTECTBEHHOM)» COCTOSHHH MH()OPMAIMOHHOW CpEnbl, T.K. OH
BBI3BIBACTCS PeaIbHBIM (OTTECTHPOBAHHBIM) MOJIYJIEM BEPXHETO YPOBHSIL.

3. ®opMHupoBaHHE KAJEHIAPHOTIO NJIAHA BHINOJHEHHUS PA0OT MO MPOEKTY

s TpOBEACHHUS YCIEHIHOTO IMPOSKTa HYKHO OLCHUTh O0BEM MPEACTOSIIUX pPadoT,
BO3MOJKHBIH PHUCK, TpeOyeMble peCcypcChl, MPEIACTOSIINE 3a/Ja4H, ONPEICIUTh KOHTPOJIbHBIC TOYKH,
CTOMMOCTh U IUTaH paboT, KOTOPOMY KeJaTelbHO clieaoBath. [Ipolecc pykoBOACTBO MPOTrpaMMHBIM
MPOSKTOM BKJIFOUAET PEIICHUE BBIMICNIEPEYUCICHHBIX 3a/a4. DTOT MpOIEecC HAYyMHACTCS Iepen
TEXHUYECKON paboToOM, mpogoipkaeTcs mo mepe pa3sutus [10 OT wjen K peaabHOCTH W JOCTUTAET
HauOOJIbIIIe MHTEHCHMBHOCTH K KOHIy pabor. OCHOBHOH 3ajadueil NpW IJIAHUPOBAaHUM SIBIISICTCS
ompezencHue CTpykTypsl pacupenenenus pador WBS (Work Breakdown Structure) ¢ momorisio
Cpe/CTB MIaHupoBanus pabor (Hampumep, MS Project). Ilinan BbimonHeHUs: paboT COCTaBISETCSA Ha
OCHOBE JICKOMITO3HUIIMK MPOCKTA BILIOTH JIO MOCTAHOBKHU 3JICMEHTAPHBIX 3a/1a4, KOTOPbIC MOTYT OBITh
BBISICHEHBI 10 pe3yJbTaTaM MPEABAPUTEIBHOTO aHaim3a. [Ipy 3TOM BO3MOXHO TPUMEHEHHUE
COJIEPKaTEIIBbHBIX MOJICIICH CUCTEMHOTO aHanu3a. Hampumep, HCIIONb30BaHHE MOJICTH JCKOMITO3HIIAN
TUTA «OKM3HCHHBIA IUKID TTO3BOJHUT pa30MBaTh OT/CIIbHBIC 3a/Ia4X Ha T0/[3a/1a49H ITyTeM OIpEICICHHUS
MOCIEN0BATEIbHOCTH ICCTBHIA.

[Iporiecc neKOMIO3UIMU OYyIET ONPEACHATHCS TMPHUHITONH MOJICIBIO JKM3HCHHOTO IIHKJIA
pa3paboTKu MPOrPaMMHOTO 00CCIICUCHHUS.
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Puc, 1. Jlekomnosuuus 3asay, KOTopble HEOOXOAMMO PelInTh B [IPOLIECCe BLITTOJIHEHUS NPoeKTa
no pazpaboTke nporpaMMHOro obecneyeHus
J1st ka0 SIIeMeHTapHOM 3aa4u TOJDKHBI OBITH OTIPEICTICHBI:

1. pecypchl, HEOOXOAMMBIE ISl PEeLISHHS 3aa4uu (B TOM YKCIIe TPYIOBBIE);

2. 00BbeM paboT, BBIPAXKEHHBIIN B IPUHATON CUCTEME METPHK;

3. CTOMMOCTH paboT (MOXKET OBITH BRIYHCIIEHA HA OCHOBE 00BbeMa paboT U CTOUMOCTHU
MIPUBJIEKAEMBIX PECYPCOB);

4, JUTMTEIIBHOCTH PaboT (MOKET OBITh BBIUMCIECHA HA OCHOBE 00beMa paboT, KOJIMYECTBA

MIPUBJIEKAEMBIX PYAOBBIX PECYPCOB M MPUHSITHIX HOPMATHBOB IMPOU3BOIUTEIHLHOCTH).

Me>1<)1y OTACIIBHBIMU DJJIEMEHTAPHBIMU 3aJadaMu MOT'YT OBLITH OIpPEACIICHHBIC 3aBUCUMOCTH,
3aKJIIOYAOIMECS B TOM, YTO OJHM 33Jaud MOTYT BBINOJHATHCS NapaliebHO, IPYTHE - B CTPOroi
II0CJIEAOBATCIBbHOCTHU (}1.]'[51 BBITIOJTHCHHA OJHHUX 3aja4d MOT'YT Tpe6OBaTI)C$I PE3YIbTAThl BBIIIOJTHCHUSA
JPYTHUX).

[Tocne ompeneneHus 3aBUCHMOCTEM MOXXHO HPHUCTYNaTh K pPaclpeleleHHI0 3JIEMEHTapHbIX
3ajad 1o BpeMmeHHu. llpu 3ToM oco0oe BHHMMaHHE CIEIyeT OCTAaHOBHTH Ha 3a/a4ax, BBITOIHSIEMBIX
napajuiensHo. [lapanienbHOCTh IeHCTBUI MOBBIIIAET TPEOOBAHUS K INTAHUPOBAHUIO.

HeobxonmuMo 4eTKo OTCIEeNUTh HAMYHE PEeCypCOB, HEOOXOMUMBIX ISl BBHITIONHEHUS KaXKIOU
3agaud. Ecium miaH mpegycmaTpuBaeT UCIHOJIb30BaHUE pecypca | s BeImojHeHUs 3amad A u b, 1o
OTH 3aaa4y HC MOT'YT BBIIIOJJHATHCA IMapaUICIbHO, AAXKC CCIM MCXKAY HUMH HCT KOHHCHTyaﬂbHOﬁ
3aBUcUMOCTH. KpoMe Toro, pykoBoauTENb IPOEKTa JOJKEH 3HATh 3a[auH, JISKAIUEe HA KPUTHIECKOM
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IIyTH. I[JISI TOr0 4TOOBI BECh IMPOCKT ObLI BBINOJHEH B CpPOK, HCOGXOI{I/IMO BBIIIOJIHATE B CPOK BCC
KPpUTHYCCKUC 3aaa4Yn.

Ananua L— 2
1 33239 BNONKRIOTCR
A A 8 CTpOrod
i 1 s f X / / NOCNEA0BaTentHOCTH
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rounonenTa 1 KOMNOHENTS 1 KOMNONENTa 1 ‘
ol - - — - 1
AN - |
L/ Mposrmuposarste Peanusayme ecTuposae |
Boswowio /S _F A rounoxesTa 2 KOMNIOHEHTS 2 rounchesTa 2 |
Napannenshoe -/ I .
BononMeME v
s
Tecvposarme
WNTRIpALYM
Puc. 2. lNapannensHoe i NoCHe1I0BaTENILHOE BLINONHEHHE 3a/1ay

KanennapHplii mjaH HOMHMO pAaclpeneieHuss 3ajad U pecypcoB IO BpPEMEHHU JOKEH
MpelycMaTpuBaTh MPOLEAYPhl KOHTPOJIA MPOMEKYTOUHBIX Pe3yabTaToB. Takue mpoueaypbl 0OBIYHO
Ha3bpIBalOT Bexamu. OdYeHb BaKHO, YTOOBI BeXW OBLTH pPAcCTaBICHBI Yepe3 PEeryisipHble HHTEPBAJIbI
BJIOJIb BCEro Ipolecca pa3paboTKU MPOrpaMMHOTO oOecriedeHus. Kpome Toro, »kemareiabHO YTOOBI
BEXU COBIIAJIAJIM CO CPOKOM BBIMIOJHEHUSI KPUTHUUECKUX 33Ja4. DTO AACT PYKOBOJUTEINO BO3MOXHOCTh
HE TOJBKO PEryIspHO NOTy4YaTh HMH(OpPMALMIO O TEKYIIEeM IMOJIOKEHUHU JAeNl, HO U OOBEKTHUBHO
OLIEHUBATh PHUCKH CPBhIBA CPOKOB BBHIMOJHEHHS IPOEKTa, NPUHUMATH OIEPATUBHBIC PEIICHHUS I10
CHIDKEHMIO 3THX PUCKOB. B mepByro ouepesapb onpenennTe OCHOBHbIE (ha3bl BHIIOIHEHUS IIPOEKTA.

B ocHOBY MOkeT OBITH MOJIOXKEHA MPUHATAs MOJIEb )KM3HEHHOTO LIMKJIA Mpoliecca pa3paboTKu
nporpaMMHOro ooOecrneueHus. Hampumep, Hpu HCHOIB30BaHUM KacKaJHOW MOJETH OCHOBHBIMHU
(dazamu OynyT SIBIATHCS aHAIN3, MPOSKTUPOBAHUE, pealin3alius, TeCTUpOBaHUE, BHenpeHue. [lanee
OIpeJIeJINTE COCTAaB PA0OT BHYTPHU Kaxk 101 (ha3bl, B COOTBETCTBUH C CYThIO Pa3pabOTKU.

Takum oOpazom Oyzmer ompeneneH coctaB padbor mo mnpoekty. Kaxkmas ¢aza momkHa
3aKaHYMBATHCA BEXOMW - CIENUAIbHOU eAMHUIICH PadOThI, MOAPA3yMEBAIOIIEH KOHTPOIb BBIMOTHEHUS
paboT MO MPOEKTY U JIOCTHIKEHHUE HEKOTOPOIro MPOMEXYTOYHOTO MM OKOHYATEIbHOI'O Pe3yJibTaTa.
Jlanee onpenenure AIUTEIbHOCTh KaXKA0H paboThl, BXOAIIEH B 1aH padorT.

Jlns omnpeneneHus UIMTEIBHOCTH MOTYT OBITh HMCHOJIb30BaHbl Pa3IMYHbIE PErPECCHOHHBIE
monenu (Harmpumep, COCOMO II), unu xe MOKeT NIPUMEHATHCS MPSAMOI MeTo OlleHKHU. CleTyoIuM
ATAarioM SBJIETCS ONpEJeNIeHUuEe CBA3EM Mexay 3ajayamMu. B OONBIIMHCTBE CpPEACTB IJIAHUPOBAHUS
(marmpumep, B MS Project), cymectByer 4erbipe Buaa cBsieil: CBsi3p THIIAa OKOHYAHUE - HAYaJIO
O3HayYaeT, uyTo 33jaya b He MokeT HauaTbCs paHbIlle OKOHUAHHUS 3amaud A (Hampumep, eciu B
npoliecce BHIOTHEHU 3a7lauil b ucronb3yroTes pe3ynbTaThl, MOTydaeMble IPU PEIeHUH 3a1auu A).

CBs13b THIIA HAYyaJlo - HA4YaJo O3HAYaeT, uTo 3a7adya b He MokeT HayaTbCs 10 TeX MOp, MOKa He
HAYaJIoCh BBIMTOJHEHHE 3amaun A. Hampumep, TecTupoBaHue MPOTpaMMHOTO KOMITOHEHTa HE MOXKET
HAYMHATHCA JI0 TOTO, KaK ObLIa HayaTa ero pa3paboTkKa, HO, B TO XK€ BpeMsl, Il HAITUCAHHs TECTOB HE
00s13aTeNbHO JOXKHUIAThCS OKOHYAHUS Pa3padOTKH ATOro KommoHeHTa. CBs3p THUIMAa OKOHYAHUE -
OKOHYaHWE O3HauyaeT, yTo pabora b He MOXXET OKOHYMTBCS 10 TeX IOp, MOKa HE 3aBEepIIMTCS
BbINOJTHEHHE padoTsl A. Hampumep, npoexktupoBaHue 0as3bl JaHHBIX HE MOXKET ObITh 3aKOHYEHO 0
TOTr0, Kak Oy/IeT 3aBepIlICHO CEMaHTHUECKOE MOJIEIMPOBAaHHUE MTPEIMETHOI 00IacTu.

CBs3b OKOHYAHME - HAYaJo O3HAYaeT, YTo 3ajJaya b He MoXeT 3aKOHYMTHCS A0 TOTO, Kak
Hayvanack 3a7a4a A. OOBIYHO Takasi CBS3b UCIOJIB3YETCsl B TOM Cllydae, Korjaa A siBsieTcs 3ajadeid ¢
(bUKCUPOBAHHOW [aTOW Haudajga, KOTOPYIO HENb3sd M3MEHUTh. Ilocie Toro, Kak ompeneneH COCTaB
paboT, HYXHO OIpEeNeTuTh, KTO 3TH 3aJa4yd OYAET BBINOJHATh M Kakoe 00OpyHAOBaHUE OJIKHO
HCIOJIb30BAThHCA.

Cdopmupyiite ciucok pecypcoB, AJsl KaXI0TO pecypca ONpeAesnTe Ha3BaHHE M CTOMMOCTD
ero ucnoip3oBaHus. Jlamee Ha3HaybTe pecypchl Ha BBINOJIHEHHWE KOHKpPETHBIX 3anad. [Ipu mepom
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Ha3HAYEHUHM pecypca OyayT aBTOMATHYECKHM DPACCUUTAHBI TPyHo3aTparhl. B Tex ciydasx, Korga
HEO0OXOJIMMO YCKOPUTH BBIMOJHEHHE TEX WM HMHBIX 33Jad, Ha HHUX MOTYT ObITh Ha3HAYEeHbI
JIOTIOJTHATENbHBIE pecypchl. [locie pacnpenenenus pecypcoB HEOOXOAMMO BBITIONHUTE BEIPABHUBAHUE
UX Harpy3ku. B Tex cimyuasix, Korja Ha napajulesibHO BBIIOJHSEMbIE 3a7jaui Ha3HAYaeTCsl OJUH U TOT
&KE pecypc, Harpy3ka Ha HEro MOXET IPEBBICUTh MAKCUMAJbHO JOMYCTUMYIO. /[ BbIpaBHUBAaHHS
Harpy3kd YCTaHOBUTE JONOJHUTENIBHBIE CBSI3W MEXIY 3aJayaMd TakuM oOpa3oM, 4TOOBI 3aJauu,
WCIIOB3YIOLIME OJIUH U TOT K€ PECYPC, BBIOJIHSIIUCH MOCIEA0BATENIBHO.

Xoxa padboThI:

3apanme 1. Co3marh HOBBIH IIPOEKT JIFOOBIM CIIOCOOOM, 3aIlOJIHMTHh CBEACHHS O IPOCKTE,
M3MEHUTH 0a30BBIN KaJeHAaph MPOEKTA, BKIIOUYUTH B IPOEKT JOMOJHUTEIbHYIO JOKYMEHTAIIHIO.

1. C nomompro MeHro kHomnkH [1yck Bei3BaTh npuiokenue Microsoft Project ma pabouwii crour.

2. BpiBaTh Ha mosie pabovyero OKHa MPUIIOKEHUS pPaHee MOJTOTOBJICHHBIN MPOEKT, UCIOJNb3Ys
oubnroreky mabimoHoB: B oOiactu 3amady Co3laHue MPOCKTa IMEPEUTH Ha TOJIE TPYIIIBI
Coznmanue ¢ momoluIpio IabioHa U BeIOpaTh rurepcchuiky OOmue mabnonsl. Ha Bkimaake
[la6sioHb! OTKPBITE JUCT L11abn0HBI TPOEKTOB, BHIOpaTh 111a070H HOBBINM NMPOIYKT U IIETKHYTH
no kHonke OK.

3. CoxpaHdTh IIA0JIOH MPOEKTA O] HOBBIM MMEHEM: OTKPBHITh MeHIO0 (Daili, aKTHBU3UPOBATH
koMaHay CoOXpaHHUTh KaKk M MEpedTH Ha MoJie nuanoroBoro okHa CoxpaHeHHE HOKYMEHTa; B
JTMAJIOTOBOM OKHE MEepelTH Ha pabodyro Marnky, 3amucaTh B I0JIE UMEHH (pailiia HOBOE MM
npoekta, Harpumep FIO_Project, u menkuyts o kHonke COXpaHUTb.

4. 3aKpbITh IIyCTOHM MPOEKT, T.€. NepelTH Ha noJie npoekTa [Ipoekt 1, akTMBU3MPOBATH KOMAaHY
3aKkpbITh B MeHIO Daiin.

5. Ha mone tekymero npoekra yopars O06nacTe 3a1ad, sl 4€TO CIEAYET MIETKHYTh M0 KHOIKE
3aKpbITh, pa3MEIICHHON B IPAaBOM BEPXHEM YTy 00JIacTH.

6. Pa3mecTuth Ha pabodeM TMOJIe PA3TUYHBIC MPEACTABICHHUS O COCTOSHHUU IPOCKTA: BHI3BATH
[lanenp mpeacTaBiIeHU, Uil Yero B MEHIO Buja IIENKHYTh MO COOTBETCTBYIOIIEH KOMaHJE.
[Tanenp mpencTaBiIeHUid TTO3BOJISET BHI3BATh Pa3IUyHbie (OPMBI PEACTaBICHUS UHPOPMAITUU
O TIPOEKTE C TOMOIIBI0 COOTBETCTBYIOIIUX KHOMOK; HAaCTPOUTh KOMOWHHUPOBAHHOE
MpeACTaBICHUE, UCTIONIb3ysd KoMaHay Pa3nenuts B MeHI0O OKHO M COOTBETCTBYIOLIME KHONKHU
MaHeJM MHCTpYMeHTOB, Hampumep uarpamma I'anta u I'padux pecypcos, McnonszoBanue
3agau ¥ Hcnomb3oBanue pecypco, luarpamma ['antra m Hcnosb3zoBanue 3amau. Haiitm
HE0OX0UMYI0 MH(POPMAIIHIO 00 MCIOIB30BaHUU pecypcoB Ha ['paduke pecypcoB, gaHHbBIE 00
WX UCTIONIb30BaHUU (BPEMEHHOM 3arpyske).

7. Hacrpoiika Tabnuipl quarpammsel ['aHTa: cHATH pa3zenieHue Ha pabodel 001acTy ¢ MOMOIIBIO
koMauabl Pazgenuts w3 mMeHro OKHO W BbI3BaTh mpeictaBneHue [uarpamma [anta. J{ns
BBI30Ba COOTBETCTBYIOIIETO CTOJIONA MUCIIOJIb3yeTCsl MeHI0 KoMaH bl Tabnuna. Jlanee cienyet
03HAKOMMTHCSI C OCHOBHBIMU OMIIMSIMU 3TOI'0 MEHIO; MEPENTH Ha MoJie MEHI0 Bua u packpbITh
MEHIO OIIIHMK C MOMOIIIBI0 KOMaH bl Tabmuia.

B ucxonHoM nosoxxeHuu BeIOpaHa onirsi BBo, KOTOpas ycTaHaBIUBAET PSJIOM C TUATPAMMOMA
nmepBble ABa cronOma Tabmumpl: HammeHoBanue 3amaun (MOCTOSHHBIM CTOJIOCI) U CTOJOEI]
JITMTenbHOCTh 3a/ia4yu; BhIOpaTh OMIMIO [ WIlepcchUlKa — PSIOM CO CTOJOLOM 3a/ad TMOSIBUTCS
cronber ['unepccbuika. B siaeiikax 3Toro cTosidiia MOKHO 3alydcaTh BCIIOMOTATENIbHBIE CBEJCHUS O
3a/layax IMyTeM COCTaBIICHUS 3aMETOK, BJIOXKeHUsS (aitmoB umu (HopMHpOBaHHS THIEPCCHUIOK Ha
COMYTCTBYIOIIYIO HHGOPMAINIO, HAXOAAMIyIOCcs B ¢aije MpPOoeKTa WM B APYTHX MecTax. ITO
MO3BOJISIET TTOATOTOBUTH OMOIMOTEKH JOKYMEHTOB U CBSI3aTh UX C MIPOEKTaMU U 3a7auaMHu.

[Tocne »TOrO pPYKOBOAWTENM TIPOCKTA W JPYrHe 3aMHTEPECOBAHHBIC CTOPOHBI CMOTYT
MPOCMAaTPUBATh COMPOBOXKIAIONINE JIOKYMEHTHI B CBOMX Be000O3peBaTeNsx; BHIOpaTh OIIIUIO
3arpaThl. B aTOM ciydyae nosiBisiroTcst Tpu cronOua 3arpaT: @UKCHpOBaHHbIE 3aTpathl, Hauncnenus
daktuueckux 3arpar u OOme 3arpaTel. nepeiitu Ha ommuio Mcmonp3oBanuwe. Ha pabouem mone
TaOMUIBI TOSIBATCA JBa cTonOma: Tpymosarparel W JIMUTENBHOCTH, TPOCMOTPETH  OTITHIO
Kanenmapueiii mnan. OHa BbI3bIBaeT 4YeTbipe cronbna: Hauamo, Oxonuanwe, [lo3mHee Hagano,
[To3aHee okoHYaHME; aKTUBUPOBAThH onuui0 OTKIOHEHHE U YOeTUThCS, YTO MOCJIeIHNE JBa CTOJOLa
Ha moje OyayT 3aMeHEeHbl Ha cTonOubl bazoBoe Hayano m ba3oBoe OkOHUaHUWE; BBI3BAThH OMIUIO
OTtcrnexuBaHue, YTO IMO3BOJISIET BBI3BATh JPYIYI0 TPYNNy M3 4YeThIpex cToiOuoB: PakTHueckoe
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Hayano, dakTtuyeckoe okoHUaHue, % 3aBepuieHus u Duzmueckuil % 3aBepileHUs; MIETKHYTH IO
onuuu CyMmMMapHbIE [aHHBIE, YTO TO3BOJUT YCTAaHOBHUTH TaKylO IIOCIEI0BATEIbHOCTh CTOJIOLIOB:
JnutensHocTh, Hauano, Oxonyanue u % 3aBepUICHHUs; UCIIOIb30BaHUE OMIMK Tpya03arparel, YTOOBI
OJIHOBPEMEHHO YBUJETh ClIeAyrolIue nanuble: Tpyno3arpatsl, bazoBeie, OTknonenus, @akTuueckue.

8. Hactpouth Tabnuiry, 700aBIsSsl HEOOXOAUMBIC W yAAJISsl JHUIIHUE CTOJIOIbI: JOOABUTh HOBBIC
cTOJNIOLBI B TabNuIy ciieqyeT B MeHIo BeraBka, BeIOpaTh koManay CrtosiGer U B moJie auanora
Omnpenenenue cTondla ¢ MOMOUIBIO PACKPBIBAIOMIETOCS CHCKa VM 1oist BIOpaTh HOBOE
nosie, Hampumep, Tpymo3aTparbl; yOaIUTh YCTAaHOBJIEHHBIM CTOJNIOE] C TOMOIIbIO
KOHTEKCTHOI'O MEHIO, KOTOPOE CIIeAyeT BbI3BATh LIETYKOM IIPABOM KJIABUIIU MBIIIH 110 ITOJIIO
ylaiasieMoro ctojbua. B KOHTEKCTHOM MEHIO clieflyeT aKTHUBU3UpOBaTh KomaHay CKpbITh
cronoerl.

9. Bpmonuuth GUIBTpAUUIO JaHHBIX JAuarpamMMmbel  ['anta: BbeIOpath kHONKY [pyrue
IIPEACTABIICHUS Ha [aHeNM IpejcTaBicHud. Ha mnone auanoroBoro OkHa B CIIMCKE
[IpencraBnenust BbIOpath cTpoky llompoGuas duarpamma 'aHTa W LIENKHYTH MO KHOIKE
[TpuMeHNTH;, PacKpbITh CHUCOK DUIBTP, pa3MEUICHHbI Ha MaHeTu (OPMATUPOBAHUS, U
LIEJIKHYTh 10 CTpoke Bexu.

10. BBIOTHUTE COPTUPOBKY 3aad MPOEKTa 0 JIUTEIHHOCTH: B MEHIO [IpoekT BEIOpaTh KOMaHIy
CoptupoBka, B MEHIO OMNIUN KOTOpoil BeIOpaTh COpTHUPOBATH IMO; B JTUAIOIOBOM OKHE
CoptupoBka packpbITh crnucok CopTHpOBaTh MO U BbIOpaTh B HEM CTPOKY JlJIMTENBHOCTB.
YcranoButs pnaxok [lo Bo3pacTtanuio u menkHyTh M0 KHONIKe COPTHPOBaTh; OTOJABUHYB TOJIE
auarpamMmbl Tak, 4yToObl BMJETh cronOeln JlIuTenbHOCTh, YOEIUThCS B MPABUIBLHOCTU
BBIIIOJIHEHHOW OIlepaluu.

11. Hactpouts m300paskeHue auarpamMMmbl ['aHTa: s HacTpOWKH (OPMBI U IIBETa OTPE3KOB B
MeHto @opmar BbIOpaTh kKoMaHAy CTuiM OoTpe3koB. B BepxHeil yacTu BKIIAKU BBHIOpATh TUI
3a7a44 U CTWJIb OTPE3Ka, KOTOPBIM clielyeT n3MeHUTh. Ha HM>KHEN JacTu BKJIQJKU NIEPEUTH HA
muct OTpe3KH, Tie BHIIOIHUTH OMEepaluy M0 U3MEHEHUIO CTUJIS OTpe3ka, ero opMbl, y30pa U
1[BETa; MOKa3aTh TEKCT, KOTOPBIA ClEIyeT pPa3MeCTHTh PSAAOM C OTpe3KoM (MHbopmanus,
oToOpaskaemasi COOTBETCTBYIOIIUM 3JIEMEHTOM auarpammsbl). Jlyis 3Toro Ha Bkiagke Ctuiu
OTPE3KOB PACKpbITh JIUCT TeKCT M moKas3ath, r1e (cieBa, CpaBa, CHU3Y, CBEPXY WIM BHYTPU
OTpe3Ka) CleyeT pa3MeCcTUTh TEKCT; HAaCTPOMUTH LIKaly BpeMeHHM nuarpammsl. [lepeBectu
Kypcop Ha I0Jie LIIKaJIbl BpeMEHHU U BBI3BAaTh KOHTEKCTHOE MEHIO, Iie BbIOpaTh onuuto llkana
BpemMeHH. Ha cooTBeTcTByrOIEl BKJIaJKe BbIOpaTh ypOBEeHb MLIKajdbl BpemeHu (Bepxuui,
Cpennuii, Huxuuit) u B packpbiBatomieMcs cnucke OtoOpaxars BbIOpaTh cTpoKy TpH ypOBHSI.
[Ilkana BpeMEHH MOKET COCTOSITh W3 TPEX YpPOBHEH (Hampumep, rojl, KBapraja, Mecdll), HO
obs3ateneH Toiabko CpeHU ypOBeHb; EepelTH Ha JUcT BepXxHuil ypoBeHb U YCTaHOBUTH [ 0J
B cTpoke EnmHuIBI, mMOKa3aTh TEKCTOBOE O003HAYEHHME ro/la B PACKPBIBAIOIIEMCS CIHCKE
Haamnucu, BeiOpaTh HEOOXOAUMBIA CTHIIB (hOPMATUPOBAHUS HAJIUCH U JAp.; MEPEUTH Ha JUCT
CpenHuii ypoBeHb M BBIOpaTh B KauyecTBE €IMHUIBI M3MepeHus KBapTan; mepelTu Ha JUCT
HuxHuil ypoBEeHb M yCTaHOBUTb B KayeCTBE €IMHUIBI HW3MEpPEHUs BpeMeHM Mecslpl,
IIPOBEPUTH MOJYUYEHHBIN PE3yJIbTAT HACTPOUKHN JUarpaMMsl I 'aHTa.

12. CoxpaHuTbh IpoeKT B paboueil nmanke 1 3aKpbITh TPUIOKEHHUE.

3aganue 2. B cooTBeTCTBUM ¢ TpeOOBaHUSAMH, NPEABIBISIEMBIMU TEXHUUECKUM 33JaHUEM, U
pe3yibTaTaMM BHEIIHErO IPOEKTUPOBAHMS pPa3paboTaTh MOAYIBHYIO CTPYKTYpPY TOACHCTEMBI
o0CITy’KMBaHUs KIMEHTa [0 €ro KPeAUTHOHN KapTe B OaHKOMATe.

B cocraBe nporpamMMHOro odecrieueH st MO>KHO BBIICIUTD CIIEIYIOIINE TPOrpaMMHbIE MOTYJIN:
[onoBHO# Moayas (Main module), Moaysne yrnpaBiieHHsT YCTPOHCTBOM CUUTBIBAHUS KPSTUTHOW Kapbl
(Credit cart control module), Moayne ayrentudukaruu (Autentification module) u Moayns
nmoJiydeHus U 00paboTKH 3ampoca Ha oocinyxuBanue (Reception and processing module). Kpome atoro
B coctaB [1O HE0OX0IMMO BKIIFOYMTH MOJTYJIb TaHHBIX KpenuTHO! kapThl (Credit cart data).

OcHoBHOM (QyHKIMeH ['0l0BHOrO Moayns SBISETCS OpraHU3alus OOILEro YIpaBlIeHUS
MIOBE/ICHUEM IIOJICUCTEMBI U BBIIIOJIHSIET BHI30B BCEX OCTAJIBHBIX IPOIPAMMHBIX MOAYJIEH.

Monyne ympaBiaeHUs YCTPOHCTBOM CUUTBIBAHUS KPEOUTHOW KapThl BBHIMOJIHSAET (PYHKIIMH
CBsI3aHHBIE C 00Pa0OTKOIM KpEeaUTHOI KapThl: BBOJ, CUMTHIBAHUE XpaHAIIelcs Ha Hell MHpopmanuwy,
yAQJICHHE.
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Monaynb ayTeHTH(HKAIMKA BBIAAET COOOIICHHE KIMEHTY Ha BBOJ KJIIOUEBBIX JIAHHbIX,
BBITIOJTHSIET TTOJTy4EHHE MTApOoJIsi U IIPOBEPKY €ro MPaBUILHOCTH.

Monayab monydeHuss ¥ 00paOOTKHM 3ampoca Ha OOCITY)KMBAHHE BBIMOJHSCT CIICIYIOIIHC
¢bynkuuu: IloixydyeHue 3ampoca Ha OOCTYy)XKMBaHHWE M TPOBEPKA BO3MOYKHOCTH €TI0 HCIIOJHEHUS,
O0paboTka 3ampoca Ha 00CTy)KHBaHHUE, BKITFOYAOIIAsl TAKUE ACHCTBHSI KaK:

— 00paboTka BHYTpEHHEW OaHKOBCKOM TOKYMEHTAIUH 10 KIIUEHTY,

— pacrieyatka OajlaHca KIIUCHTA;

— BBbIJaua HAJIMYHBIX JICHET ¥ HHHOPMHUPOBAHNUE KOMITbIOTEpa OaHKa 00 U3BITHIX U3
0OaHKa JeHbrax;

— pacrieyarka ornepamuy KJIHeHTa.

Ha puc. 2 mnpuBeneHa CTPYKTypHas KapTa, JIEMOHCTPUPYIOIIAs OTHOIICHHUS MEXIy
YKa3aHHBIMH MOJIYJISIMU CHCTEMBI.

B tasyCASE Professional - [ bankomat]
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Puc. 2. MonyneHas cTpykTypa nporpaMmHoro obecrneveHns

CormacHo »3TOW JOuarpaMMme TOJOBHOW MOJyNb oOOpam@aercss K MOIYJISAM YIIpaBJICHUS
YCTPOWCTBOM CUUTHIBAHUSI KPEAUTHOM KapThl, ayTEHTU(UKAIIMK U TIOTyUYeHUsT U 00paboOTKHU 3ampoca
Ha oOcInyXuBaHHE. BBI30B YKa3aHHBIX MOJYNEH OCYIIECTBISETCS COTJIACHO BHYTPEHHEH JOTHKU
TOJIOBHOTO MOAYJISA, peanu3yrouled cieayroummi cueHapuil: [Ipy mHunmanum QedCTBUH CO CTOPOHBI
KJIMEHTA TOJIOBHOW MOJyJib, BBI3BIBAET MOJYJb YIPAaBJICHUS YCTPOWCTBOM CUMTBIBAHMS KPEIUTHOMN
KapThl /IS €€ BBOJIa U CUMTHIBaHUS ¢ Hee nHpopmaruu. [lociie 3aBepiieHus] CYUTHIBAaHUS YITpaBICHUE
BO3BpAIIla€TCs TOJIOBHOMY MOMAYJIO, KOTOPBIM 3aTeM oOpamiaercs K MOAYIIO ayTeHTU(UKAIIH.
Mopynb ayTeHTU(UKAIIUN TPOBEPSIET MOTMHHOCTh KIIMEHTA U BMECTE C Pe3yJbTaTOM ATOW MPOBEPKHU
BO3BpAaIllaeT yIpaBlIeHUE TOJIOBHOMY MOAYNIIO. B 3aBUCMMOCTH OT pe3ynbTaToOB ayTEeHTU(UKAIUU
TOJIOBHOM MOJyJb JIMOO BBI3BIBAET MOJYJIb YIPABICHUS YCTPONCTBOM CUMTHIBAHUS ISl YAAJICHUS
KPEAUTHON KapThl, THOO oOpalaeTcst K MOIYIIO MONydeHuss 1 00paboTKH 3ampoca Ha 0OCITyKUBaHUE
JUTsI TIpeloCcTaBiIeHusT TpeOyeMoro cepBuca. Ecim ocymecTBisieTcsi BbI30B MOJIyYeHHST U 00paObOTKH
3ampoca Ha OOCTy)KMBaHWE, TO TOCIE 3aBEpIIEHUs €ro paboThl TOJIOBHOM MOAYNb oOparmaercs K
MOJIYJTIO YIIPABJICHUS YCTPONCTBOM CUUTHIBAHUS JIJIS1 yIaJICHUS KPEIUTHON KapThI.

3aganue 3. ChopMupoBaTh KajaeHAapHBIN TIaH BBHITIOTHEHUS padOT MO MPOEKTY Ha OCHOBE
TEXHUYECKOTO 3a/IaHMsI Ha pa3pabOTKy M BHEAPECHUE aBTOMATU3UPOBAHHOW WH(POPMAITMOHHOMN
CUCTEMBI.

1.  O3HaKOMBTECH C TEXHHYCCKUM 3aJaHUEM.

2.  Beibepute Mozenb )KU3HEHHOTO IMKIIA Mpoliecca pa3padotku u BHenpenus 110, kortopas,
10 BallleMy MHEHHIO, B HAaWOOJIbIIIEH CTEMIEHN COOTBETCTBYET pAaCCMaTPUBAEMOM CUTYAIIHH.

3.  BbaenuTe oCHOBHBIE 3TaMbI PadoOT.
BrimenuTe oCHOBHBIE 33/1a4u BHYTPH OTACIBHBIX 3TAOB PadoT.
Ornpenenure 3aBUCUMOCTH MEXAY 3a/1a4aMHU.
Onpenennurte NOPSAOK BBINOIHEHUS OTAEIBHBIX 33/1a4.
HaznaubTe ucnoJIHUTENEN Ha pelllacMbIe 3a7jauu.
COanancupyiTe Harpy3Ky HCTIOJHUTEICH.

©~NOo G
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dopma npeacTaBjieHus pe3yJbTara:

1.

Tekct nomkeH ObITh Hamrcad mpudrom Times New Roman, 12. Marepsan Mexay

cTpokamu U ab3amamu - 1,5. Otctyn cieBa 1,5. OpueHTanus TeKCTa - 0 ITUPUHE CTPAHUIIBI.
CkpuHIIOTHI HE0OX0IMMO noAnucath. Hazpanue nmpakTuueckoi paboThl, 11eidb paboThl, X0 paboThI,
BLIBOJ, OTBCTBI HA KOHTPOJIbHBIC BOIIPOCHI JOJI?KHbBI OBITH BBIACJICHBI ) KUPHBIM H_IpI/I(l)TOM.

2.
3.

3akroueHue (BBIBOJIBI).
CHHCcoK UCTIONB3YEMOU JTUTEPATYPHI.

KoHTposbHbIE BOIPOCHI:

1.
2.
OKOHYaHUs?
3.
4,
5.
6.
7.

3aueM HEOOXOAMMBI IIIA0IOHBI IIPOSKTOB?
B uem pasHuIla MeXAy IJIAaHUPOBAaHUEM NPOCKTa OT JaThl Hayaja WA JaThl €ro

Kakue cymiectByroT 6a30Bbie KajaeHapu B mporpamme MS Project?

Kak BHecTu n3mMeHeHus B 0a30BbIN KajleHIaph?

Kak BKJIIOYUTH B MPOEKT MPOEKTHYIO JOKYMEHTAIUIO?

L{enb pa3pabOTKU MOTYJIBHON CTPYKTYPBHI.

[TonsiTrie MPOrpaMMHOTO MOJYJIS, IEpeAaun yIpaBIeHHs], OpraHU3aIUU CBSI3U T10

YIPpaBJICHUIO U 11O JaHHBIM.

8.
9.

10.
11.
12

Professional

13.

14.

15.

Kpurepum ounenku:

Pabora BbINOIHEHA TOTHOCTHIO ¥ HE COJIEPXKUT OLINOOK, CTYJIEHT y4ell U pacCMOTpE
0COOEHHOCTH MPEeIMETHOM 00J1aCTH ¥ TPaMOTHO MPECTABUI OTUET - OLIEHKA «OTIUYHOY.

Pabora BbINOTHEHA TOTHOCTHIO, HO COJIEPKUT HE OoJiee IBYX OIIMOOK, CTYAEHT y4el U
paccMoTpel1 0cOOEHHOCTH MPEIMETHOM 00J1aCTH M TPaMOTHO MPEICTABUI OTUET - OLIEHKA «XOPOIIOH.

Pabora BbINOIHEHA C OIINOKaMHU, CTYAEHT HE OJHOCTBIO Y4€l U PAaCCMOTpPET OCOOEHHOCTH
IPEeIMETHOM 007aCTH U MPEICTABUI KPATKUH OTYET - OLIEHKA «yIOBJIETBOPUTEIBHOY.

PaGora BbImonHeHa ¢ rpyObIMU OLIMOKaMH, CTYJIEHT HE yuel 0COOEHHOCTH MpeIMETHOM
00J1aCTH, OTYET COCTaBJIEH HETPAMOTHO - OLIEHKA «HEYOBJIETBOPUTEIBLHOY.

Bubl cBsI3HOCTH MOJTYTEN.

Bupl 1€10CTHOCTH MOYJICH.

Tunosble MOJYTbHBIE CTPYKTYPHI.

[TpoekTrpoBaHHEe MOIYJIBHON CTPYKTYPHI C TIOMOIIBIO CTPYKTYPHBIX KapT.
[TocTpoeHue CTPYKTYpPHBIX KapT C MOMOIIBIO TporpaMMHOro npoaykra EasyCASE

Version 4.21.016.

OnuumTe MOHATHE TEXHUYECKOE 3aJaHuE.
Yro Takoe xu3HeHHbIH UK [10?
B 4yem pazHuiia Mex1y nmapauienbHbIM U OCIEI0BAaTeIbHBIM BBITOJIHEHUEM 3a1a4?

JlabopaTopHoe 3ansiTue Ne 2

Hacrpoiika padoTbl cucTeMbl KOHTPOJISA Bepcuii (THIIOB MMIIOPTHPYeMbIX ¢aiiioB, myTeii,

(puIbTPOB U Ap. MapaMeTPOB MMIIOPTA B PENO3UTOPHIL)

Hean: M3yunTh Ha NpakTHKE MOHATUS M KOMIIOHEHTHI cucTteM KoHTpoisisi Bepcuii (CKB),
MpUeMbI pabOThI C HUMH.

Boinoinus padorty, Bl Oynere:
ymemp:

MPUMEHSATH CTAaHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIUX 001aCTSX;

IPUMEHSATh HOPMATHBHBIE JIOKYMEHTBHI, ONpenesstomue TpeOoBaHUsS K OQOPMICHHIO
MIPOrpPaMMHOTO KOJIa;

coOmoaTh NPOLEAYpPY YCTAaHOBKM MPHUKIAIHOTO MPOrpaMMHOT0 oOecreueHus B
COOTBETCTBHUH C TPEOOBAHUSAMH OpraHU3ALUU- IPOU3BOIUTEIIS;

JOKYMEHTUPOBATh NMPOU3BEACHHbBIE ICHCTBUS, BBISIBICHHbIE MPOOJIEMBbI M CHOCOOBI HX
yCTpaHEHHUS;

CO37aBaTh pE3EPBHBIE KOINHMHU IIPOIPAMM U JAHHBIX, BBIIOJIHATH BOCCTAHOBJICHUE,
o0ecreynBaTh 1eI0OCTHOCTh MPOrPAMMHOTO IPOAYKTA U IaHHBIX.
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— pacmo3HaBaTh 3a1adyy W/MIM TMpoOsieMy B TPOPECCHOHATHHOM H/MIM COLHMATBHOM
KOHTEKCTE;

— aHaIM3HWPOBATH 33/1a4y U/WIK MPOOIEMY U BBIICIATH €€ COCTAaBHBIC YaCTH;

— TpPaMOTHO H3JaraTh CBOM MBICIU U OGOPMIIATH JTOKYMEHTHI IO TPOQPecCHOHATBHON
TEMaTHUKE Ha FOCYIapCTBEHHOM SI3bIKE;

— TOHMMAaTh OOIIMKA CMBICT YETKO MPOU3HECEHHBIX BBICKA3BIBAHUN HA W3BECTHHIC TEMBI
(mpodeccroHanbHbIe U OBITOBBIC), IOHUMATh TEKCTHI HA 0a30BbIe MPOQECCHOHATBHBIE
TEMBI.

MaTtepuajibHOe ofecriedeHHne: MepPCOHAIBHBI KOMIIBIOTEP, cpeaa mporpamMmmupoBanus Visual
Studio 2019.

3ananue:
CO3I[3,TB HOBBIﬁ HpOGKT, OCYH_ICCTBI/ITB BCTBJICHUC U CJIMAHUC B JIOKAJIbBHOM peHO3I/ITOpI/II/I.

IMopsiiok BbINOJTHEHHS PA0OTHI:

Ycranosute TortoiseSVN Ha komImbroTepe.

Co3znaiite HOBBIN IIPOEKT.

Co3znaiite TOKaIbHBIN PEMO3UTOPHI IJIsI CBOETO MPOCKTA.

VY nanute co3naHHBIA TPOEKT HA CBOEM KOMIIBIOTEPE U OOHOBUTE MPOEKT U3 PEIO3UTOPHSL.
Buecure u3sMeHeHUS B dpafmax C HCXOJHBIMHM KOJAaMHU H COXPAHUTC HU3MCHCHHA B
peno3utopun. O6HOBUTE (HaIbI C UCXOIHBIMH KOJAMH U3 PEIIO3UTOPHSI.

6. Buecure m3Menenus: B ¢aiinax ¢ MCXOAHBIMH KOJaMU TakuM o0Opa3om, 4TOOBI y NIBYX
YYaCTHUKOB TMPOEKTa H3MEHEHUs ObUTM B OJHOM M ToM ke (aiine. IlombiTaliTech COXpaHUTH
M3MEHEHHUS B PEIO3UTOPUHU. YCTpaHUTE OOHapy:KeHHble KOH(IUKTHI Bepcuil. [IoBTOpHO coxpaHUTE
M3MEHEHHUS B PETIO3ZUTOPHUHU.

agrwnpE

7. Co3paiiTe OTHeNnpHYIO BETKY IpoekTa. BHecuTe u3MeHeHus B (ailabl ¢ HUCXOAHBIMU
komaMu. COXpaHUTE U3MEHEHHUS B PEMIO3UTOPHUH.

8. OObeMHUTE CO3/IaHHYIO HA MPEABIIYIIEM [Iare BETKY C OCHOBHOW BETKOM MPOEKTA.

9. BeiBenuTe Ha 9KpaH JOr U3MEHeHul ¢ailna, B KOTOpoM ObUIO HauOOJbIlIee KOJIUYECTBO
W3MEHECHUM.

10.  OroOpa3uTe Ha 3KpaHe CpaBHEHHE (ayia 0 M MOCe BHECEHUS OJHOTO U3 U3MCHEHHH.

11.  Co3spaiite peno3urtapuii B cetu MaTepHET. [loBTOpHTE mIaru 4 - 6.

Kparkue TeopeTnyeckune CBeIeHH:

VYrpaBjeHne BEPCUSAMH - 3TO MCKYCCTBO pabOThI ¢ M3MEHEHUAMHU HH(opMalun. Jlonroe BpeMs
OHO OBLIO JKU3HEHHO BaXKHBIM HHCTPYMEHTOM IMPOIPAMMHCTOB, KOTOPBIM HEOOXOIMMO MPOU3BECTH
HEOOJNbIIME HM3MEHEHHS B IpOrpamMMe, WIM JK€ CAelaTh —OTKaT! HM3MEHEHHH, BO3Bpallasch K
npensiayineid Bepcud. OQHAKO MOJE3HOCTh CHCTEM YIIPABIEHUS BEPCUSAMH BBIXOAUT Jale€Ko 3a
npeaensl MUpa pa3paOOTYHKOB IIPOrpaMMHOrO obecreducHHs. YIpaBlIeHHE BEPCHAMH Tpebyercs
MOBCIO/Y, TJI€ MOKHO BCTPETUTH JIFOJIEH, HCIIONB3YIONMX KOMIBIOTEP Ui pabOThl ¢ IOCTOSHHO
H3MEHSIoMeca nadopMalueit

Software Configuration Management win Kondurypanuonnoe ynpasjeHHe 1moapa3yMeBaeT
moJ coboi KOMIIEKC METOJOB, HANPaBJIEHHBIX Ha TO, YTOOBI CHCTEMATH3UPOBATH H3MEHEHHS,
BHOCHMBIE Pa3pab0TYMKAMU B IIPOTPAMMHBIN ITPOAYKT B IIPOLIECCE €r0 Pa3pabOTKU M CONPOBOKICHHMS,
COXPAHHUTh IEIOCTHOCTh CHCTEMBI IIOCJIE€ W3MEHEHHH, MPEIOTBPATUTh HEKENATEIbHBIE U
Henpeackazyemble 9(O(EKTHI, a TakXKe CAEeNaTh MMPOLECC BHECECHHS HM3MEHEHUH Ooiiee_(hopMaabHBIM.
M3HavaapHO YIpaBieHHE KOH(HIypanueil NMPUMEHSIOCh HE B_IPOrPAMMHPOBAHHMU, HO B CBSI3U C
BBICOKON JTMHAMHUYHOCTBIO cepsl paspaborku_I1O, B Hell oHa ocobenHOo mosesHa. K mporemypam
MOKHO OTHECTH CO3JaHHME PE3EPBHBIX KOIMIA, KOHTPOJb HCXOIHOIO KOJIa, TPeOOBAaHUN MPOEKTa,
JOKYMeHTAIUK | T. 1. CTernens (hOpMaIbHOCTH BBITOJHEHHS JaHHBIX IPOLIEAYDP 3aBUCHT OT pa3MePOB
POEKTa, M IpH MPABHUIBLHOW €€ OIECHKE [aHHas KOHIEMIHS MOXKET OBITh OYEHb II0JIE3HA.
Kondurypanronsoe ympasieHne TpeOyeT BBINOIHEHHS MHOKECTBA TPYAOSCMKHX PYTHHHBIX
ormepanuii. Ha mpaktuke, B OOJBIIMHCTBE CJIydaeB, JUIS KOH(MHUIYPAIMOHHOTO YIIPABICHUS
MIPUMEHSIIOTCS CICIHATbHBIE CHCTEMBI KOHTPOJISI BEPCHIl MCXOAHOTO Kojaa mporpamm. B kadectse
npUMepa TaKOH CHCTEMBbI PAaCCMOTPHM CaMyl0 pPaclpOCTPAaHCHHYIO Ha CErOAHSMIHHA JeHb -
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%84%D0%B8%D0%B3%D1%83%D1%80%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%9E
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%8F%D0%BC%D0%B8
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%8F%D0%BC%D0%B8
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

Subversion.

Subversion - 3to OecruiaTHasi CUCTEMa YIPABJICHUS BEPCUSIMHU C OTKPBITBIM HCXOTHBIM KOJIOM.
Subversion mo3BoJseT yrpasidTh (aiaMu ¥ KaTaaoraMu, a Tak ’Ke CACTaHHBIMU B HUX U3MEHEHUSIMU
BO BpPEMEHHU. DTO TO3BOJSET BOCCTAHOBHUTH OOJIe€ PAaHHHUE BEPCHUU JAHHBIX, Jae€T BO3MOXKHOCTH
W3YyYUTh HCTOPUIO BCEX HW3MEHEHMH. bnaromaps 3TOMy MHOTME CUMTAIOT CUCTEMY YIIPaBIICHUS
BEPCHUSIMU CBOETO POJia «MAIIMHON BPEMEHU».
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Pucynok 1 —~ Cxema pabotni

Cxema oOmieii apxutektypsl Subversion. B HuwkHeH 4yacTH CXeMbl M300paKEHO XPaHMIIHINE
Subversion, B koTopoM XpaHUTCsS HH(GOPMAIUS C BepcUsAMH. B BepxHel 4YacTH CXeMbl TOKa3aHa
nporpamMma-kiareHT Subversion, KoTopas yOpaBiseT JOKaabHBIMH OTPAKCHHSIMH Pa3InYHbBIX
(bparMeHTOB TUX JaHHBIX (TaK)KE HA3BIBAEMBIMH «Pa0OUYUMHU KOMUAMUY). Mexay 3TUMU CTOPOHAMU
MPOJIOKEHBl PA3MUYHbIE MapIIPYThl, MPOXOJIAIINE Yepe3 pa3Hble CIOW JAOCTyNMa K XPaHWIUMLY.
HekoTtopsie U3 STUX MapuIpyTOB HUCHOIB3YIOT KOMIBIOTEPHBIE CETH U CETEBbIE CEepBepa, YTOOBI
JOCTUYb XPaHHUIIUIIA, B TO BPeMsI KaK JpyTrhe MaplipyThl B CETH HE HYKJAIOTCS U BEAYT K XPAHUITHUIILY
HaIpsIMYIO.

Subversion MokeT paboTaTh uepe3 CeTh, 4YTO TIO3BOJIIET HCIOIB30BaTh €€ Ha pPasHbIX
KOMIThIOTEpax. B KakoW-TO CTeneHu, BO3MOKHOCTh OOJIBIIOTO KOJWYECTBA JIFOICH HE 3aBUCHMO OT MX
MECTOTIOJIOKEHUSI COBMECTHO paboTaTh HaA  €IWHBIM  KOMIUIEKTOM JIAaHHBIX  ITOOIIPSIET
corpyaandecTtBo. Koryma HET TOro OTBETCTBEHHOTO 3BEHA IIEMH, TOTO0 KOHTPOJIUPYIOIIETO AJIEMEHTA,
KOTOpBIM yTBEp)KJIaeT Bce M3MEHEHUs!, paboTa cTaHOBUTCA Oosee 3pdexkTuBHOM. [Ipu 3TOM HEe HYX)HO
ofacaThCsl, YTO OTKa3 OT KOHTPOJHMPYIOIIETO 3JEMEHTa TOBIHUSET Ha KauyecTBO, Belb Oiaromaps
COXPAaHEHUIO UCTOPHHM WU3MEHEHWH, Jake ecli MPU MU3MEHEHWU JAaHHBIX OyIyT AOMYIIEHBI OMINOKH,
BCETJ]a MOKHO CHEJIaTh OTKAT U3MEHEHUN K MPEKHEMY COCTOSHHUIO.

HekoTopsie cucTeMbl yIipaBiIeHUs BEPCUSMHU BBICTYIAIOT TAKKE B KAUECTBE CHCTEM YIPaBICHUS
KOH(UTYypaluei mporpaMMHOro odecredueHus. Takue CUCTEeMBI CIIEIIHATLHO CO3/IaHbI ISl YIPaBICHUS
JIePeBbSIMH MCXOIHOTO KOJIa M MMEIOT MHOXECTBO OCOOCHHOCTEH, HETTOCPECTBEHHO OTHOCSIIUXCS K
pa3paboTKe MporpaMM: OHHM TIOHMMAIOT SI3bIKH MPOTPAMMUPOBAHUS M TIPEIOCTABIISIOT WHCTPYMEHTHI
It cOopku mporpamm. SUDVErSion He sSBIsSETCS TaKOW CHCTEMOM, OHA IPEACTABIIIET COOOM CHCTEMY
0011Iero Ha3HAYCHUS, KOTOPYIO MOYKHO MCIIOJIB30BaTh JJIs YIIPABICHUS 1700bim HabopoM (aitnoB. s
Bac sto OynyT ucxogauku Bammx mporpamMm, a Juisi KOTO-TO APYTOro 3TO OYAET CIHCOK MPOIYKTOB
WU CBeAEHHOE UG POBOE BUJIECO.
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TortoiseSVN

TortoiseSVN - sto Oecrmuiatubiii WINAOWS-KIMEHT C OTKPBITBIMA HMCXOJHBIM KOJIOM ISt
CHCTEMEI yrpaBienus Bepcusimu Apache™ Subversion®. To ects TortoiseSVN ynpasiser ¢aiinamu u
TUPEKTOPHUSIME BO BpeMeHH. Daiiibl XpaHATCS B HEHTPATbHOM XpaHuiuuje. XPaHUIUIIEC OOJbIIE
MOX0’K€e Ha OOBIYHBIN (haHIIOBEII cepBep, KPOME TOTO OH 3aTIOMHUHAET KaXKA0€ U3MEHEHHUE, KOTa-I1100
clenaHHOe B BamMx ¢ailax v JUPEeKTOpHsiX. DTO MO3BOJIAET BaM BOCCTAHOBHUTH CTapble BEpCUU
Bamux (haifjIoB U MPOBEPUTH UCTOPHUIO U3MEHEHUI — Kak, KOTJa U KTO MU3MEHsUI Balll JaHHble. Bot
noyeMy MHOrue aymaroT o SUubVersion, u BooOlle O CHCTeMax YIpaBJICHHUS BEPCHSIMH, KaK CBOETO
poJla «MalIuHe BPEMEHM.

HekoTtopeie cucteMbl KOHTPOJISI BEpCUN SBISAIOTCS TaKXKe M CHCTEMaMU YIpPaBIIEHUS
KoHburypamnueir nporpamm (Software configuration management - SCM). Takue cucTEMBI
CHEIMAIbHO CO3MaHbl I YIPaBICHUS JEPEBBIMU HCXOJHOTO KOJA, W HMEIOT MHOMXECTBO
BO3MOXXHOCTEH, crieliu(pUUHBIX IS pa3paO0TKH MPOTrpaMM, TAKKX KaK HEMOCPEACTBEHHOE TOHMMAHUE
SI3BIKOB TIPOTPAMMHPOBAHUS, WM MPEAOCTABICHUE WHCTPYMEHTOB Il COOpKM mporpamMm. OmHAKO
Subversion He sBIsSETCS TaKOW CHCTEMOM, OHA SIBISETCS CHCTEMON OOIIEro Ha3HAYCHHs, KOTOpas
MO’KET OBITh MCIIOJIb30BAHA JUIsSl YIIpaBIIEHUSA 1700biM HAO0OpOM (haiiioB, BKIIIOYAs U MCXOJHBIE KOJIbI
MIPOTPaAMM.

Bo3mosxnoctu TortoiseSVN

Yro npemaer TortoiseSVN Ttakum XopoimM KideHTOM Subversion? Bor KpaTkuii CIHCOK
BO3MOKHOCTEH:

Humeepayus c obonouxoii

TortoiseSVN unrerpupyercs HenocpeactseHno B o6omouky Windows (t.e. B IIpoBoaHuK). D10
3HAYUT, YTO BBl MOXKETE pabOTaTh C YK€ 3HAKOMBIMH HHCTPYMEHTaMH, U BaM HE HaJI0 MEPEKII0YaThCs
Ha JIPyroe MPWIOKCHUE KAKIBINA pa3, KOraa BaM He0OX0 UMbl (PYHKIIMH TS YIIPABICHUS BEpCUSIMH!

N Bam naxe He o00s3aTeNbHO UCIMONB30BaTh MMEHHO I[IpoBomuHuk. KOHTEKCTHBIE MEHIO
TortoiseSVN paboTaioT BO MHOTHX ApyruX (aiaoBbIX MEHEKEpax, M B JUalorax Ui OTKPBITHS
¢aitnoB, UCHOAB3yEeMbIX B OONBIIMHCTBE cTaHAapTHBIX Windows-mipuioxennii. OIHAKO BBI JTOJKHBI
YUUTBIBaTh, 4TO T0rt0iseSVN m3HauyansHO paspaboTan kKak pacimpenue st [Iposogunuka Windows,
M, BO3MOXHO, B JPYrUX TMPUJIOKEHUSIX HWHTErpanus OyAeT He TOJIHOW, HampuMmep, MOTYT He
0TOOpaxaThCsi MIOMETKU Ha 3HAYKAaX.

Ilomemxku Ha 3Hauxax

CraTyc KaXIOoro BEpCHPOBAHHOTO (aila M manku oTroOpakaeTcs MpU MOMOIIM MaleHbKOMN
MMOMETKH MOBEPX OCHOBHOTO 3Hauka. Takum 00pazoMm, BBl Cpa3y MOXKETE BUIETh COCTOSHUE Balllel
paboueii Komuu.

I'paghuueckuti unmepdgbetic nonvzosamens

[Ipu mpocMoTpe crucka W3MeHEeHM (ailyla WM TanKd Bbl MOXETE KIMKHYTh Ha PEBHU3HIO,
YTOOBI YBHJIETh KOMMEHTApHUH JIJIsl 3TOM (prukcanuu. Takke JOCTYIEH CIUCOK MU3MEHEHHBIX (hailyioB -
BCETO JIUIIb ClIeNIaiiTe NTBOWHOW KIWK Ha ¢aiise, 4ToObl YBUIETh, KaKUe KOHKPETHO M3MEHEHUN OBLITN
BHECCHBI.

Juanor ¢ukcanuu - 3TO CMUCOK, B KOTOPOM TMEPEUYHCIICHBI Bce (DallJbl U MANKH, KOTOPbIe OyayT
BKJIIOUEHBI B (PUKCAINIO. Y KaXXJOro 3JE€MEHTa CIUCKa UMeeTcsl (1akoK, 4ToObl Bbl MOTJIM BBIOPATh
MMEHHO TO, YTO BBl XOTUTE BKJIIOUUTH B (pukcamnmro. HeBepcupoBaHHBIE (ailfibl TakKe MOTYT OBITH
MIPEJICTABJICHBI B 3TOM CITHCKE, YTOOBI Bl HE 3a0bUIH T0OABUTH B (DUKCAIIMIO HOBBIH (aiisl WK manky.

IIpocmoii docmyn k komanoam Subversion

Bce komanmer Subversion moctymabl u3 koHTekcTHOro MeHio IIpoBoanuka. TortoiseSVN
n00aBIIIeT Ty1a COOCTBEHHOE TTOIMEHIO.

[Mockonmbky TortoiseSVN sBisiercs kimentom Subversion, mber xortenu OBl MOKa3aTh M
HEKOTOPBIE

13 BO3MOXHOCTEH camoii Subversion:

Bepcuposanue nanox

CVS ortciexuBaeT TOJIBKO HCTOPHMIO OTHENBHBIX (haiiioB, Torma kak Subversion peammsyer
«BHPTYaJIbHYI0» BEPCHOHHYIO (DailIOBYI0 CHUCTEMY, KOTOpas OTCIICKHUBACT HW3MEHEHHUS B IICIIBIX
JepeBbSIX Tarok BO BpeMeHW. MDaliabl ¢ Mankw sBISAIOTCS BEPCHPOBAHHBIMU. B pesynbrare, ectb
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KOMaH/Ibl MEPEMECTUTH 1 KONMMPOBATH, PEATHHO BHITIONHSAEMBIC HA CTOPOHE KIIMEHTa U paboTaromue
HEMOCPEJACTBEHHO C (pailylaMu U MarnKamu.

Amomapnvie ghuxcayuu

dukcanusi COXpaHSETCS B XPAHUJIUIIE JIMOO MOJHOCTHIO, THOO HE COXpaHsSeTCs BOOOIIE. ITO
MO3BOJISIET pa3paboTunkaM (PUKCHPOBATH H3MEHEHHsI, COOpaHHBIC B JIOTHUECKU CBS3aHHBIC YACTH.

Bepcuposannvie memaodanmwie

Kaxnapiii (aitn 1 mamnka MMEET MPHKPEINIEHHBIM HEBHAUMBIA HAOOp «CBOMCTB». BbI Moxere
CO3/1aBaTh U COXPAHATH MPOM3BOJIbHBIE Mapbl KIIOY/3HAUY€HUE IJIsi COOCTBEHHBIX HYx¥A. CBoMcCTBa
TOKE BEPCUPYIOTCS BO BpEMEHHU, KaK U coJepkumoe (aiiia.

Bosmooicnocmo evibopa cemesozo yposHs.

B Subversion ectp abGctparupyemoe MOHSATHE JOCTyNA K XPaHWIHUILY, KOTOPOE YIPOIIACT
peau3aIiio0 HOBBIX CETEBBIX MEXAaHH3MOB. «Y COBEpIICHCTBOBAHHBIMN» CETeBOM cepBep Subversion
SIBJISICTCS. MOJyJIeM it BeO-cepBepa Apache, xoTopblil MCIONb3yeT Ui B3aMMOACHUCTBHUS JHUATICKT
HTTP mnox wnasBammem WebDAV/DeltaV. Dto pmaer Subversion Ooiblinpe OIPEeHUMYIIECTBA B
CTaOMIIPHOCTH W COBMECTHMOCTH, W TIPEIOCTABISET PA3IMYHBIC KIFOYEBBIE BO3MOXKHOCTH 0Oe€3
JOTIOJTHATEIBHBIX ~ 3aTpaT: MPOBEpPKa JMYHOCTH (ayTeHTU(UKAMs), TpPOBEpPKa INIPaB JIOCTyIa
(aBTOpH3amus), cXKaTHE IMOTOKA JAHHBIX MPH Iepeaade, MPOCMOTP XpaHWIWIIA. Takke JOCTyITHA
MCHbBIIIAas, aBTOHOMHAs BEpCHs cepBepa SUDVErsion, B3auMomeiCTBYIOIas MO COOCTBEHHOMY
MPOTOKOJIY, KOTOPBIH JIETKO MOKET OBITh TYHHEIMPOBAH yepe3 Ssh.

Eounwiii cnocob obpabomxu oanmnwix

Subversion mony4yaer paznuuus MexAy GdaiiamMu TpH TOMOIIM OWHAPHOTO PA3HOCTHOTO
QIITOpUTMa, KOTOPBIA pabOTaeT OAMHAKOBO KaK C TEKCTOBBIMU (YHUTAEMBIMHU YEIOBEKOM), TaK H C
OMHApHBIMU (HE YMTAaCMBIMH 4YeJIOBeKOM) daitmamu. O6a Tuma ¢GaiaoB coaep aTcs B XpaHHWIUIIE B
C)KaToOM BHJIC, @ Pa3IINYMsI IEPEIAFOTCS 110 CETH B 000MX HAITPABJICHUSX.

Oghexmusnvie 6emku u memxu

CTtouMOCTb CO37aHUS BETOK U METOK HE 00s13aTeJIbHO JOJDKHA OBITh TPONOPIMOHAIBHA pa3Mepy
npoekTa. Subversion co3maér BeTKH U METKH, IIPOCTO KOMUPYS MPOEKT C UCIOIb30BaHUEM MEXaHH3Ma,
MMOX0KET0 Ha JKECTKHE CCBUIKM B (PailJIOBBIX cHcTeMax. biaromaps 3ToMy, omepariu 1Mo CO3IaHUI0
BETOK M METOK MPOUCXOMAAT 32 OAMHAKOBOE, OYEHb Malloe BpeMsl U 3aHMMAlOT OY€Hb Majo MecTa B
XpaHWIHIIE.

Xoa paboThbI:

YcranoBka

TortoiseSVN mioctaBisieTcsi B BHE MPOCTOr0 B HCIOJIL30BAHWU YCTAaHOBOYHOTO (haitna (Ha
crpanuiie 3arpysku__http://tortoisesvn.net/downloads.html HeoOxoauMo BbBIOpaTh JAMCTPUOYTHUB,
COOTBETCTBYIOIIMHM pa3psIHOCTH cHUCTeMbl). CrenaiitTe Ha HEM JBOWHOH KIMK U CIEIyHTE
WHCTPYKIIUSM - OCTAJIbHOE OH CJeJNaeT 3a Bac. Takke Ha CTPaHWUIIE 3arpy3Kd HEOOXOIMMO CKavaTh
SI3BIKOBOM IMaKeT M yCTAaHOBHUTH MOCIIE YCTAHOBKHU OCHOBHOM mporpammbl. He 3a0yabTe mepezarpy3uthb
KOMITBIOTEP MTOCIIC YCTAHOBKH.

OcHoBHasi KOHUeNUUs

ITepen TeM, Kak MbI IMOTPY3UMCS B pabOTy € HACTOSIIMMH (paililaMd, BaKHO TOJYYUTH
MPEJCTaBICHUE O TOM, Kak paboTaeT SUDVersion u kakue TepMUHBI UCTIONB3YIOTCS.

Xpanujanuie

Subversion wucmoib3yeT IEHTpaJbHYHO 0a3y JaHHBIX, KOTOpas COJIEPXKUT BCE Balld
BepCUpOBaHHbIE (ailibl ¢ UX TOMHOW HcTopued. DTa 0a3a JAHHBIX HA3BIBACTCA XPAHUTUUEM.
Xpanuiuiie oObIYHO HAaXOJWTCA Ha (DaiiJIoBOM cepBepe, Ha KOTOpOM ycTaHoBieH Subversion, mo
3ampocy MOCTABJSIFONIMIA JaHHbIe KiauneHTaM Subversion (wampumep, TortoiseSVN). Eciu Bel nenaere
pe3epBHOE KOMHUPOBAHME, TO KOMHPYHTE Ballle XPAHWIUINE, TaK KakK 3TO OPUTHHAN BCEX BallMX
JTAHHBIX.

PaGouas xonust

DTO UMEHHO TO MECTO, T/ie BbI paboTaeTe. Kaxkapiil pazpaboTynk uMeeT COOCTBEHHYIO pabodyro
KOIHIO, MHOT/Ia HA3bIBAEMYIO TICCOYHUIICH, Ha CBOEM JIOKATPHOM KOMITbIOTEpE. BBl MOKeTe MONydIUuTh
U3 XpaHWIMILA TOCIEAHION Bepcuio (QailioB, mopaboTrath HaA HeEW JIOKaJbHO, HHUKaK He
B3aMMOJICHCTBYs ¢ KeM- JTu0O emie, a Korja Bbl Oyaere yBEpEeHbl B W3MEHEHHUSX BBl MOXKETE
3aUKCUPOBATH 3TU (DANITBI OOPATHO B XPAHIIIHIIIE.
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Pabouas komust HE COAEPIKUT UCTOPHUIO MPOEKTa, HO COACPKUT KOMHIO BCeX (haillioB, KOTOpBIE
OBUTM B XpaHWIMUIIE 10 TOTO, KaK BBl HAYaJIH JeJIaTh U3MEHEHHs. DTO 0003HAYaeT, YTO MOKHO JIETKO
y3HaTh, KaKhe KOHKPETHO U3MEHEHHUS BBI C/IETIaIH.

Bam Ttakke HyXHO 3HaTh, rae Haitu T0rtoiseSVN, moromy uto B mento "Ilyck" ero Her.
TortoiseSVN - pacummpenne mnpoBomHuka WINndOwS, mosTomy Juisi Hadaia HYXHO 3aIllyCTHTh
MIPOBOJTHUK.

CaenaiiTe mpaBblil KIMK Ha MANKe B IPOBOJIHKUKE, U Bbl YBUIUTE HOBBIC IIYHKTHI B KOHTEKCTHOM
MEHIO, TAaKHE KaK 3TH:

&! SVN Mseneus...
&  TortoiseSVN N » | B, Ofoapesarents xpaHnANLA
Ny
New » | S 3Sxcnopr..
Properties T Cozgats 356ch xpannnmnie

! Al Wwunopr..,

{* Hacrposixn
Cnpasxa

sZ) O nporpamme

Puc.1. Menio TortoiseSVN 15 HeBepeHpoOBAHHBIX NANOK

Co31anue XpaHWIHINA

Jlnisi HaCTOALIET0 MPOEKTa BaM MOHAIOOMTCS XpaHHWIIUINE, CO3AaHHOE B 0€30IMacHOM MecTe, U
cepsep Subversion, uro0Obr ympaBiaste um. s 0OydeHHS MbI OyaeM MCIIOIB30BaTh (DYHKIIHIO
JIOKAJIBHOTO XpaHWIHia SUDVErsion, kotopas paspelaet npsiMoil OCTYI K XPaHIIHUILY, CO3JaHHOTO
Ha BaIlleM ECTKOM JTUCKe, U He TpeOyeT HaIuuus cepBepa.

Cuauana co3maiite HOByIO myctyto aupekrtopuio Ha Bamieo3IK, OnYxkTrYpyeitosiol oTae
YTOHO, HO B 3TOM PYKOBOJICTBE MbI coOMpaemcs Ha3ath ee C:\svn repos. Temeps caenaiite mpaBblii
KIMK Ha HOBOM IIallke M B KOHTEKCTHOM MeHIO BbIOepure TOrtoiseSVN ~ Co3gare 31ech
XpPaHWIHILE.... XPaHWINIIE, CO3JaHHOE BHYTPH NAalK{, TOTOBO K HCIOJb30BaHUIO. Takke Mbl
CO3JIaIMM BHYTPEHHIOKO CTPYKTYPY IaIlOK Ha)KaB KHOTIKY.

HmmopTt mpoekTa

Ceifuac y Hac eCTh XpaHWIHWIIE, HO OHO COBEPIICHHO IyCTO€ B JaHHBI MOMEHT. [laBaiiTe
MPEANOIOKKM, UYTO Y MEeHs ecTh Habop (daitos BC:\Projects\Widget1, kotopsbrlit s XoTes Obl 100ABHUTS.
[Mepeiinute k manke Widgetl B IIpoBoaHuke u chenaiite mpaBblii KIMK Ha Hell. Temepb BhIOepHTE
nyHKT T0rtoiseSVN MUMmnopr..., KOTOpPbI BBI30BET TUAJIOT:
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Coobuierse winopTa

| | omes || copsexa |

Puc. 2. /Inanor umnopra
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K xpanumnumny Subversion ooparmarorcss mo URL-ampecy, KOTOpBIH MO3BOJISET HaM yKa3aTh
XpaHwImIe r1ae yrogHo B MuTtepHere. B manHOM ciiydae HaM HY)KHO yKa3aTh Ha Hallle JIOKaJbHOE
xpanuimine, koropoe umeer URL-amgpec file:///c:/svn_repos/trunk, u k KOTopoMy MbI JOOABISIEM HMSI
narrero npoekra Widgetl. O6parure Buumanue, uro mnocie file: ects 3 cioina u Be3e UCHOIb3yIOTCSA
MPSIMBIE CIIAIIN.

Hpyras BaxHass (GyHKIHS JTaHHOTO auajiora - 370 okHO CoOOIIeHHE MMIIOpPTa, B KOTOPOE BBI
MoOkeTe 00aBHTH COOOIIEHHWE O TOM, YTO BBl Jenaere. Korma BaM TOHAmOOHWTCS TPOCMOTPETH
HCTOPHIO TIPOEKTA, 3TH COOOIICHHS OYAyT IIEHHBIM MOJACIIOPhEM I MMPOCMOTPa KaKue U3MEHECHHS H
Korja ObUTM clienaHbl. B HameM ciydae Mbl HAUIIEM 4TO-HHOYIb MpocToe Kak «MMmopT mpoekTa
Bumxkerl». Haxmure, 4To0b1 100aBUTH MAIKy B Ballle XPAHIIHIIC.

H3Bieyenue padouei Konuu

Ceituac y HOK ecTh MPOEKT B HAIlleM XPaHWUJIUIIE, U HaM HaJ0 CO3JaTh PabOUYyr0 KOMHIO JIJIst
MMOBCETHEBHON pa0OTHI. 3aMeThTe, YTO MMOPTHPOBAHUE IMANKK HE MPEBpAIIacT aBTOMATHYECKU ITY
nanky B pabouyro komnuro. [ co3aanus cBexei paboueit konmuu B SUDVErSiON KCIONb3yeTCs TEPMUH
W3Bneub. Mbl cobupaemcs ussineub manky Widgetl u3 Hamero xpaHuiuina B Manky st pa3padoTKu
naspiBaeMyroC:\Projects\Widgetl-Dev. Co3naiite 3Ty mamky, 3aTeM CIelIaTe IpaBblii KIIMK HAa HEH U
BeIOepuTe MyHKT T0rtoiseSVN HM3Baeus.... Beeaure URL-anpec /i u3BieyeHue, B JaHHOM Cliydae
file://lc:/svn_repos/trunk/Widgetl, u knmukaute Ha . Hama manka mis pa3paOOTKH  3alOJIHHTCS
Gaitnamu U3 XpaHWIUIIA.

Bpl 3ameTuTe 4TO BHENTHUHN BHJI 3TOH IMANKU OTJIMYAETCS OT OOBIYHOM Manku. Y Kaxzaoro Qaiira
MOSBUJICS  3€I€HBI  (JIaKOK B JIEBOM YyIriIly. OTO 3Haukd craryca 10rtoiseSVN, koropsie
MPUCYTCTBYIOT TOJIbKO B pabodeil komuu. 3eleHbI CTaTyc O3HauyaeT, yTo (ailm He OTIMYaeTcs OT
Bepcu (aiisia, HAXOSAMIETOC B XPAHIIIUIIIC.

BHecenne u3mMeHeHuit

MoskHo mpuctynath K padore. B manke Bumkerl -JleB Mbl HaunHaeM H3MEHATH (ailiibl -
MIPEATIONOKUM, MBI BHOCUM M3MeHEeHHS B ¢aiiasl Bumker! u [IpoutuMens/txt. OOpaTuTe BHUMaHUE,
YTO 3HAYKHU Ha 9TuX (hailax Ternepb CTAIM KPACHBIMHU U MOKA3bIBAIOT, YTO U3MEHEHHUs ObUIH ClIeIaHbl
JIOKaJIBHO.

Ho kakue Obun m3meHenus? Haxxkmure mpaBoil KHOTIKOM HA OJHOM M3 M3MEHEHHBIX (DaiIOB U
BeIOepHTE KOMaHay TortoiseSVN Pazauums. 3anycturcs nHcTpyMmeHT T10rtoiseSVN st cpaBHeHuUs
(aitioB ¥ MOKaXKeT KaKhe TOUHO CTPOKH B (paiiiax ObLTN M3MEHEHBI.

r -
§ buld.ta - TortoneMerge = S
4 Pesareporans  Haswisaw B Ooama
foB S0 3484 2 2e0e A T mvOoOX Mz BLD
i [ bulld. txt Revision 26219 = bulld. txt : Pafowan wonws
| 4] evallabie ia the ViokiiJElh Brofecsianel e a3 availstle in the V5, MET2018 Professional am
a“ mbe wiih erovide you with ‘ier a T™his will provide you with a cross-compller
43 coosmand shell. On PGS, there will ulso be 43 command shell. On XPS3, there will also be o
] e =
i 435 \subsection Reguiresents2 Next you need to insta o 4% \subsection Requiresentsd Next you need to insta g
e M- Jave cuntime o Up e pem o 48 - Jave runtise Bt/ e fove . cor
e &7 - o A7 - Pythem 2.6(\b 1) neep /S pythen .
48 - libwel) python bindings http://asers. skyne 48 - libwml2 python bisdings ntept//users. skynet
A8 - Perl httpr/ /wwew, actives 48 - Ferl nttp: /e nctivest
| e A - AR b e ML S St e Cadep ie e Wi 1) ntp:/ /wix, codeple
| B e T o 51 ot . (\b 1) hetp:/ /nant. source
| 32 [ 52
| 53 (\b 1} Add the paths of the binaries to the PATH 33 (\b 1) Add the paths of the binarles to the PATH
™" logof€/logon to make the new envirorment var - logoff/logon to make the mew eoviromsent var
5 5
56 \subsection Regquiresents? Next you need tu downls 58 \subsection Requiresentsd Next you need to downls
57 - COpenSSL source httpr//veen . openssl 57 - OpenSSL source neep1 /e openssl
A You will need vers 1. You will meed vers
3 - 2116 source hetp:/Smee. gzip.on 9 - 21ib source hetp:/ S . g2ip . ory
‘ o You will need vers (2] You will meed vers
e 6] —tesiscollects R N % &1 - tools collection nttpr//code. google
| 82 - dictionaries/thessuri(\b Optional) http:1//ling 82 - dictioneries/thessuri(\b Optional) http://ling
‘ ) (3]
S8 \subsection Reguiresentsd Fisally, you may need 64 \subsection Requirementsd Flaally, yeu may need '
B Serhislih Metfmmsl - b | B _swabhef)h Smttomad) Shom sy T
AL LABALY nttpiliaant ior 3
< WAt 0.9 (\b-1 httpi//nant . sourcefon
D enpasen maemurte FL Qe MTaAMHLE N .
- -y

Puc. 3. llpocmoTpmink uimenennit 8 gaiinax
Ok, HaACTpauWBalOT W3MEHEHHS, IIOITOMY JaBaiiTe OOHOBUM XpaHWIUIIE. JTO JEHCTBUE
HaspiBaeTcsi PUKCHpOBaTh H3MEHEHMs. Haxxkmure mnpaBoM KHOmKoM Ha manke Bumxkerl-JleB u
BbIOepuTe KomaHmy TOrtoiseSVN  ®ukcupoBarth. [losiBUTCS auanor (GUKCAlMA CO CIUCKOM
M3MEHEHHBIX (DalJIOB M HAIPOTHB KaXA0ro OyneT rajovka. Bel MoxkeTe BbIOpaTh JIMIIb HECKOJIBKO
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¢aiinoB u3 cnucka s pUKcaryu, HO B HAIlleM ciiydae Mbl OyaeM (UKCHpOBATh U3MEHEHHS B O0OHX
¢aiinax. BBequte coobmieHue ¢ onucanuem craenanHbix n3menenuid u Haxmute OK. [TosButcs nuanor
C mporpeccoM mporiecca Gpukcaruu GpaiiyioB B XpaHWINIIE U MbI 3aKOHYUIH (PUKCAITHIO.

Jlo0GaBiieHue HOBBIX (hailjioB

Bo Bpemst pabOThI HaJl IPOCKTOM, BaM IOHA00MTCS JTOOABIATH HOBBIC (DAMIIbI - MPEATIONOKHM
BBl 100ABWIM HOBbIe (YHKIUHU B (paitme DkcTpa.c M J00aBHIIM CIPaBKy B CyIIeCTBYIomeM (aiiie
Co3narp (aiin. HakmuTe mpaBoii KHOIKO# Ha manke u BbiOepute komanay T0rtoiseSVN Jlo6aBuTh.
Jnanor moOaBieHHUs MOKAa3bIBA€T BCE HEBEPCHPOBAaHHBIC (ailiibl, M Bbl MOXKETE BbIOpaTh Te (hailibl,
KOTOpBIE BBl XOTUTE 100aBUTh. [pyroi cmocob nobasieHus (GaityioB - 3T0 HAXKATh IPABOM KHOMKON HA
camoM (aiizie u BeIOpaTh KoManay T 0rtoiseSVN /[o6aBuTh.

Teneps, ecnu BBl OTKpOeTe ManKy s (pukcaruu, HOBBIM ¢aiin Oymer 0oTOOpa)kaThCs Kak
Jlobasnen n cymecTByromui ¢ain kak Mzmenén. OOpaTuTe BHUMAHHUE, YTO BbI MOXKETE JBaXKIbI
Ha)XaTh Ha U3MEHEHHBIN (Daiis, 4TOOBI MPOCMOTPETh KaKHEe UMEHHO M3MEHCHHSI ObLITH C/ICTIaHbI.

IIpocMoOTp HCTOPUU NMPOEKTA

OnHoit u3 caMbIX mosie3HbIX GyHKIMi TortoiseSVN ssisiercst 1uaioroBoe okHO xypHaia. OHO
MTOKa3bIBACT CIUCOK BCEeX (UKcaAluii M3MEHEHUW B (aiijie WU TarkKe, a TakKe BCE Te JIeTajbHbIC
COOOIIEHHUS, KOTOPBIC BbI BBOAWIH MPH (DUKCAITUH U3MEHEHHIA ;-)

- ==
o' Di\svnwork\tortoisesvnisrc - CooButerns xypHana - TortoiseSVN S
pobwisraas, My, ASTope:, Pesvoim, ID oumbox, 213 C: 22.11.2005 ~ Mo: 07.12.2005
Pesvous  [AsicTsws AsTop Aata ID ousmber  CooBuerse -
5056 @ tortoisesvn  03.12,2005 0:37:11 Avoid 2 possible buffer overflow if
5050 & tortoisesvn  29.11.2005 21:06:42 198 Allow ignoring of multiple selected
098 o tortoisesvn  29.11.2005 21:05:46 Don't run the progress dialogifno ~
< m »
Allow ignoring of multiple selected items in the CSVNStatuslListCtrl.
This implements issue #I§3.
L
N ———
Myms http://code.google.com/p/tortoisesvr ues/detailfid=198 }
_ frunkfsrc/Changelog. tt Marensroe
o} frunkjsrc/SVN/SUNStatuslistClrl.pp  MsnenSpase
_'_1} trunk/sr/SVN/SVNStatusistCirlh Vamersspaie
MNoxasaHo pesuswin: 48, ¢ pesvcimt S000 no pesvamo 5100, sxibpao pesvami: 1, noxkasawxo 3 nyTei.
MoxXa3aTh TONBKD 33TPOHYTHIE NYTH Crammcra
V| OCTaH0BHTECR H3 KOMMPOSaHit NEepeMEH0BaHIM -
Bxmosas OmMThe pesuam 7 ]
MNoxasam psa.. » | Creaywoume 100 Ob+o8uTb oK
. A

Puc. 4. /Inasorosoe 0OKHO KypHaJa

BepxHsisi maHenb MOKa3bIBaeT CHHCOK BCeX (UKCHPOBAHHBIX PEBU3MM BMECTE€ C HayaloM
coobuienust ¢ukcanuu. Ecnu Bbl BeIOEpUTE OJHY M3 3TUX PEBU3HM, TO CpelHAsS MaHeNb OTOOpa3uT
MOJIHOE COOOIIEHUE XKypHANa s TOM PEBU3WU U HIDKHAS TAHENb MOKaXET CIHUCOK M3MEHEHHBIX
(aiioB U marnok.

VY Kaxxao# U3 9TUX MaHEIEW €CTh KOHTEKCTHOE MEHIO, KOTOPOE IIPENOCTABIAET MHOTO JPYTHUX
Croco0O0B MCIOIB30BaHMs MH(pOpMaIuu. B HIDKHEW maHeau BBl MOXKETE JABAKAbl HAXKATH Ha (aii,
9TOOBl TPOCMOTPETh KAaKWE WMEHHO W3MEHEHHs] ObLTM BHECEHBI B TOH peBusuu. I[Ipouture
«/lnaioroBoe OKHO KypHajla peBU3HII», 4TOOBI Y3HATh OOJIbIIIE.

OTMmeHa U3MeHeHuit

Onnoit oOmielt (hyHKIMEH BCEX CHUCTEM YIPABJICHHUS PEBU3HAMH SBISCTCS (YHKIHS, KOTOpas
MO3BOJIIET BaM OTMEHUTb HM3MEHEHHs, KOTOpble Bbl BHeCHM paHee. Kak Bbl W J0orajainuch, B
TortoiseSVN »to nerko cuenars.

Ecnmu BBl xoTHTE M30aBUTHCS OT M3MEHEHHH, KOTOpBIC BHI €Il HE ycmenu (UKCUPOBATH U
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BOCCTAaHOBUTHh HYXKHEIH (paiil B TOM BHJE, B KOTOPOM OH OBUI IEpe] HAdaloM H3MEHEHHH, TO
BbIOepuTe KoMaHay TOrtoiseSVN ” Yopars usMeHeHHs1. DTO JIeHCTBHE OTMEHHT Balllk H3MEHEHUS (B
Kop3uHy) 1 BepHeT (pHKCHpPOBaHHYIO BEepcHUIo (aiiia, ¢ KOTOPOH Bbl HauMHAIU. ECiM jk€ BbI XOTHUTE
yOpaTh JIUIIL HEKOTOPHIX M3MEHEHHUS, TO BbI MOXKETE HCIIOJIb30BaTh MHCTPYMEHT TOrtoiseMerge st
MIPOCMOTPa U3MEHEHUH ¥ BHIOOPOYHOTO yAaJICHUS H3MEHEHHBIX CTPOK.

Ecnu Bbl XOTUTE OTMEHUTH IEHCTBUS OINpPENEICHHON PEBU3MU, TO HAYHUTE C JUAIOTOBOTO OKHA
KypHaJla U HaiauTe mpoOiieMHyI0 peBusnio. Beibepute komanay KonrekcrHoe MeHl0 OTMEHUTH
U3MEHEHUs] U3 ITOIl peBU3HHU U TE U3MEHEHUS OyAyT OTMEHEHBI.

Pa6ora c ceTbi0.

C Subversion MoXHO paboTaTh Kak IOCPEACTBOM CETH HMHTEPHET, TaK U JIOKAJIbHO.
Bocnonbzyemcst cepeucom_Assembla (https://www.assembla.com/). 3aperucTpupoBaBIIUCh TaM, BbI
noiyaute 1 Gb mecra mox penosutopuii. Co3maB ero W HACTPOUB, BBI MOJYYHTE CCHUIKY BHJA
https://subversion.assembla.com/svn/Ha3BaHue pPENO3UTOpPHUs, KOTOPYHO MOXHO HCIIOJIb30BaTh B
aro6om SVN kiuenre. K nmpumepy, uroosr B Visual SVN 106aBuTh CBOM MPOEKT B PEHO3UTOPHUI, BaM
ny;kao Haxkatb Add Solution to Subversion, mocie dero ykasaTh JOKAJIbHOE XPAHHJIHINE BAIlIEro
MpOeKTa, HaXKaTh Jlanee u BBECTH Ballly CChUIKY. Bce, Tenepb cBepXy MOSBUTCA MaHEIb ¢ OCHOBHBIMU
SVN- o¢yukumsmu (Show Log, Update, Commit, Switch Branch, Branch u Merge) u moxHO
MPUCTYNATh K MOJTHOLEHHOW paboTe.

B @ A "https:ﬁsubversion.assembla.comjsvn)’droidcodeiKrosswordiew -’ ‘ v‘ y =

B obmem u 1ienom, cailT mo3BOJISIET TaK K€ HACTPOUTH PETIO3UTOPHUI U MOJYYUTh HA HEJICTIO0 HITH
1Be MPOOHBINA MpeMUyM (TUIaTHBIE AOM. (DYHKIIMH, KICTOYHUK JKU3HU caiiTa). OCHOBHBIC (DYHKITUHU XKe
MOJIHOCTBIO OectuiaTHbl. YTOOBI TOBApUIM 1O KOMaHJAEC MOIVIM paboTaTh C OOMIUM JUIsi KOMaHIbI
pemnosutopreM, Ha assembla.com, meoOxomuma uX perucTpaius Ha caiite. Ilocie perucrparum,
IIOJIb30BATEIM MOT'YT OBITh JI0OABJICHBI BJIaJICIbLIC PEIIO3ZUTOPHS B CIIMCOK KOoMaHpl. Ha camoM caiite
MOKHO TIOCMOTPETh BCIO MH(GOPMAIIUIO O MPOEKTEe U U3MEHEHUSX, U JaKe TOCTaBUTh CBOM OaHHEp C
CCBIJIKOM.

Tax, Hanpumep, BBITISAUT CTpaHulia Stream, rie 0ToopaxaroTcsl MOCIeTHUE H3MEHEHUSI.

e bt

dopma npeacraBjIeHus pe3yabTara:

1. Tekct nmomken ObITh Hamucan mpudtom Times New Roman, 12. MutepBan Mexmay
crpokamu u ab3amamu - 1,5. Orcryn cnea 1,5. OpueHTanus TekcTa - MO HIMPUHE CTPAHUIIBL.
CkpuHIIOTE HEOOX0aAUMO noanucarh. HazBanue mpaktuueckoil paboThl, 11e7db padoThl, X0A paboThI,
BBIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIPOCHI JOJKHBI OBITh BBIACICHBI )KUPHBIM IIPUPTOM.

2. 3akmroueHue (BBIBOJIBI).

3. Cnucok ucnoap3yeMon JIUTEpaTyphl.

KoHTpoJibHbIE BONPOCHI:

1. Yro takoe cucrembl KoHTpodss Bepcuit (CKB) u jns pemeHuss Kakux 3aiad  OHHU

25


https://www.assembla.com/
https://www.assembla.com/
https://subversion.assembla.com/svn/%d0%bd%d0%b0%d0%b7%d0%b2%d0%b0%d0%bd%d0%b8%d0%b5_%d1%80%d0%b5%d0%bf%d0%be%d0%b7%d0%b8%d1%82%d0%be%d1%80%d0%b8%d1%8f

npeAHa3HavaTCs?

2. OObsacuute caenyromne moustus CKB u ux OoTHOIIEHUWS: XpaHWIHIE, COMMIt, ucropwus,
paboyast Komusl.

3. Uto mpeacTaBisioT cOOOM M YeM OTIMYAIOTCS LEHTPATU30BaHHbIC U JEIEHTPATU30BAHHbBIE
CKB? Ilpusenute npumepsl CKB kaxaoro Buja.
Omnumute aevictBust ¢ CKB npu eguHOMMYHOM paboTe ¢ XpaHMIIUIIEM.
Onummre nopsAI0K padoThI ¢ OOIIMM XpaHUIUIIEM B IieHTpanu3oBanHoi CKB.
Yro Takoe U 3a4eM MOXKET ObITh HyKHA pa3HocTs (diff)?
Yro Takoe U 3a4eM MOXKET OBbITh HY)KHO ciusiHue (merge)?
Yro takoe koupmkThl (conflict) u kakoB nporecc ux paspemenwus (resolve)?
[TosicauTe mpomecc CHHXPOHHM3AIMM C OOMMM XpaHuiuiieM («OOHOBIEHHUS») B
neuentpanuzoBanHoit CKB.

10. Yro Takoe u 3aueM MOTyT ObITh HYXHBI BeTBU (branches)?

11. O6wsacHuTe cMmbich nericteus rebase B CKB Git.

12. Kak u 3a4eM MOKHO HTHOPUPOBATh HEKOTOPBIC (aiiiibl pr COMmIt?

Kpurepun onenkmu:

PabGora BEITIOTHEHA MOJHOCTBIO W HE COACPKHT OIIMOOK, CTYICHT y4el W PacCMOTpel
0COOCHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEICTABUI OTYET - OLIEHKA «OTIHYHO.

PabGora BBINIOMHEHA IONHOCTBIO, HO COJEPXKUT He Ooyiee ABYX OMMOOK, CTYOSHT Y4el |
paccMoTpesl 0COOEHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEACTABUI OTUET - OLIEHKA «XOPOIIIOY.

Pabora BbITIONIHEHA ¢ OMIMOKAMH, CTYICHT HE IMOJHOCTHIO yY€lI M PAcCMOTpPEN OCOOCHHOCTH
MpeIMETHOM 00JIACTH U MPEICTAaBUII KPATKHUM OTYET - OI[CHKA «YIOBJIECTBOPUTEILHO.

PaGora BmIONIHEHA ¢ TPyOBIMH OIMIMOKAMH, CTYACHT HE y4el OCOOCHHOCTH NpPEIMETHOU
00JacTH, OTYET COCTABJIEH HEIPAMOTHO - OI[EHKA «HEYI0BICTBOPUTEIHHO.

©oN R

JlaGoparopHoe 3ansitue Ne 3
Pa3pa6orka v MHTErpanus MoayJieil npoexkTa (KoMaHIHasi padora)

Hesnb: 3akperuieHne MPakTHYSCKUX HaBBIKK paboThI ¢ cuctemoit Visual Studio 2019, MS SQL
Server, npoBeneHNne UHTETPALIMH TPOTPAMMHBIX MOJTyJIEH.

Boinoinus padorty, Bel Oynere:

ymemp:
- MPUMEHSTH CTAHJAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIINX O0JIACTSIX;
- IPUMEHSATH BIOPAHHBIE SI3BIKU MPOTPAMMHUPOBAHUS JIJIsl HAITMCAHUS TPOTPAMMHOTO KOJIa;
- ACITOJIB30BATh BEIOPAHHYIO CPEIy MPOTPAaMMHUPOBAHUS;
- IPUMEHSTh HOPMATUBHBIE IOKYMEHTHI, OTpeAeIoNne TpeboBaHus K 0(OPMIICHHIO TPOTPAMMHOTO
KOJa;
- HCIIOJIb30BAaTh BO3MOKHOCTH UMEIOIIEHUCS TEXHUYECKOW U/ UITH POTPaMMHON apXUTEKTYPHI,
- BBITIOJTHATH TIPOIEAYPHI COOPKH MPOTPAMMHBIX MOYJICH U KOMIIOHCHT B ITPOTPAMMHBIH MPOJTYKT;
- MMPOU3BOJIUTH HACTPONKHK MapaMeTPOB MPOTPaMMHOTO MPOAYKTA M OCYIIECTBISITH 3ayCK MPOLETYpP
cOOpKH;
- co0yroIaTh MPOLEAypPy YCTAaHOBKH MPHKIATHOTO MPOTPAMMHOTO OOECIeueHUs] B COOTBETCTBUU C
TpeOOBAHUSAMHU OpPTaHHU3AIMH- TPOU3BOTUTEIIS;
- TOKyMEHTHUPOBAThH MTPOU3BEICHHBIE IEHCTBUS, BBISBICHHBIC TPOOJIEMBI M CITIOCOOBI UX YCTPAHEHUS;
- cO3/7aBaTh PE3EpPBHBIC KOMHH IMPOTPaMM M JIAHHBIX, BBITOJHATH BOCCTAHOBJICHHE, OOCCIICUYHUBATH
[[EIOCTHOCTh MPOTPAMMHOTO MPOIYKTA U JaHHBIX;
- pacro3HaBaTh 3a7a4y U/ uiv mpo0aemMy B mpodhecCHOHaTLHOM H/UIH COIIMATbHOM KOHTEKCTE,
- aHaJIM3UPOBATH 339y H/WIIM IPOOJIEMY U BBIIETSThH €€ COCTaBHBIE YaCTH;
- OpPraHu30BBIBaTh Pa0bOTy KOJUICKTHBA W KOMaH/IbI;
- 3¢ exTUBHO paboTaTh B KOMAH/IE;
- B3aWMOJICHICTBOBaTh C KOJUIETaMH, PYKOBOACTBOM, KIHEHTAaMH B XOJe NPOPECCHOHATBHON
NS TeNbHOCTH,
- TPaMOTHO H3JIaraTb CBOU MBICIU U O(QOPMIIATH JOKYMEHTHI MO MpodeCcCHOHaIbHOW TeMaTHKE Ha
rOCy/IapCTBEHHOM SI3BIKE;
- cOOIOIaTh HOPMBI IKOJIOTHYECKOM 0€30MacHOCTH;
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- TIONB30BaThCS CPENCTBAMU MPOQPMIAKTUKH TIEPEHANMPSDKCHUS, XapaKTepHBIMH JJs  JaHHOU
CTICIUATBHOCTH;

- TMOHUMAaTh OOMMKA CMBICT YETKO MPOW3HECEHHBIX BBICKA3bIBAHUI HA W3BECTHBIE TEMBI
(mpodeccronanbHbIe ¥ OBITOBBIC), TOHMMATh TEKCTHI HA 6a30BbIe MPOGECCUOHATBHBIC TEMBI;

MatepuajibHOe o0ecnedeHne: MepcoHaIbHbIA KOMITBIOTED, Cpeaa mporpammupoBanus Visual
Studio 2019, MS SQI Server.

3aganue:

1. Pazpaborars 6a3y JaHHBIX, BKIIOYAIOITYIO B ce0s Tabmuiy [Tons3oBarenw,
ucnone3ys cpexy MS SQI Server.

2. Co3aaTh NPUIIOKEHUE.

3. Co31ath MOJIEITb IaHHBIX HA OCHOBE pa3paboTaHHOM paHee 0a3bl TaHHBIX.

4, CoxpaHUTh TaHHBIC MTOJI30BATENS B CO3/ITAHHON 0a3e JaHHBIX.

5. Co3zaarh OTYET O MPOJIeTaHHOM paboTe.

Xoa padoThI:
Jlnst cosnanus 6a3b1 nanubix B CYB/], 3amycture MS SQL Server Management Studio.
Y CTaHOBHTE COCTMHEHUE C CEPBEPOM.

s peanmzarnuy 0assl TaHHBIX, XPAHSAIIEH CBEICHUS O MOIH30BaTEIAX HEOOXOIUMO CO3/1aTh ABE

cymHoctH (Tabnuisl): [Tonb3oBaTenb (XpaHUT OCHOBHBIE CBEICHUS, XapaKTEepU3YIOIINe
I10JIb30BATENS) U
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¥ Coepmmenme ¢ ceprepom

SQL Server

fige CYE0

DESKTOP-RCVOLI2INSOLEXPRESSD]

MNposepxa noanwscm Windows

I70\Npentaanater

Puc. 1. Coennnenue ¢ cepsepom
CekpeTHBIM BOMPOC (XPaHUT CIHCOK CEKPETHBIX BOIPOCOB, HEOOXOIUMBIX [JIsl aBTOPU3ALINU) C
YKa3aHHBIMH aTpUOyTaMH.
Ha xmroueBbix nossix Koallonp3oBatens n KonCekpernoroBorpoca HacTpoiiTe crienu(uKamuio
uacHTH(GHUKATOpPa ¢ HAYAJIBbHBIM 3HAYCHWEM - | W IIaroM MpupameHus - | JIs aBTOMAaTHYECKOTrO
3aI0JIHEHUS YKa3aHHBIX ITOJIEH.

o =
CekpeTHeiliBonpoc
Wmsa ctonbua Cxatemi tun Jonyckaer sHavenns NULL Maentndukartop
% KoaCekperh.. int Her
Cexpernuii...  nvarchar(l.. Her [
O
Lre

TNMoneb3osarens

Wma ctonbua Cxatewi tun Jonyckaer swavenua NULL  Waentndukatop

i ®amunmna | nvarchar(50) Her O
|;1Mﬂ ......................... nvarchar(30) Her [
3nextponHa.. nvarchar(530) Her O
Mapone nvarchar(30) Her [
KoaosoeCn... nvarchar(30) Her O
OvserHaCe... nvarchar(30) Her O
KoaCekpetH... int Her ]

% KoglMoneso.. int Her
O

Puc. 2. luarpamma 6a3el JaHHBIX
Jlns iepeadun TaHHBIX HEOOXOMMO CO3/IaTh MOJIEb JAaHHBIX



Modelodms [Dhagram]| & X Manvindow

= Csoncrsa

K Damunun

s
= Caoitctea S
# Jnexrpowmaslo...

¥ KoaCexpernoroBonpoca
¥ ROA Al F A MNapons

# CexpernuitiBonpoct 2 Ko a6 0eCROB0

= CaolcTea Hanurayum # OrperHaCoxper

= -~
v MNoaviosarens F Xonc CKPeTHOIO

v? Koalloasaorare
CHORCTBA HARMI LA

v CoxpernminBon

®opma npecTaeHus pe3yJabTara:

1. Tekct nomkeH ObITh Hanmcan mpudTom Times New Roman, 12. MaTepBai MexXay CTpOKaMu U
a0zamamu - 1,5. Orctynm cnmeBa 1,5. OpueHTanus TeKCTa - MO MMIKMPUHE CTpaHUIbl. CKPUHIIOTHI
HeoOXxoauMo moanucarb. Ha3paHue mpakTudeckoi padoThl, 1eib padoThl, X0 paOdOThI, BEIBOJ, OTBETHI
Ha KOHTPOJILHBIC BOITPOCHI JJOJKHBI OBITh BBIJICIICHBI JKUPHBIM HIPHU(TOM.

2. 3akmtoyeHue (BbIBOJIBI).

3. CITUCOK HCIIOTh3yeMOH JINTEPATYPHI.

KonTpoJibHbIE BONPOCHI:

1. Uto Takoe UHTETpaIys?

2. Kak peanuzoBsiBaeTcsi co3anue 6a3bl TaHHBIX?
3. Yto Takoe MOJIENb JaHHBIX?

4. Kak nepenarorcs nanasie B MSSQL Server

Kpurepum ouenku:

Pabora BbINOIHEHA TOTHOCTHIO ¥ HE COJIEPXKUT OIINOOK, CTYJIEHT y4ell U pacCMOTpeE
0COOEHHOCTH NMPEIMETHOM 00J1aCTH U TPAMOTHO MPEJICTABUII OTYET - OLIEHKA «OTIUYHOM.

Pabora BbINOIHEHA TOTHOCTHIO, HO COJIEPKUT HE OoJiee IBYX OMIMOOK, CTYAEHT y4el U
paccMoTpesl 0COOEHHOCTH MPEIMETHOM 00J1aCTH ¥ IPaMOTHO MPEICTABUI OTUET - OLIEHKA «XOPOLIO).

PaGora BeImonHEHA ¢ OMIMOKAaMH, CTYACHT HE TIOJTHOCTBIO YUel U pacCMOTpesl 0COOEHHOCTH
peIMETHOM 001aCTH U MPECTaBUI KPATKUI OTYET - OLIEHKA «yIOBJIETBOPUTEIHHOY.

Pabota BrITIONTHEHA C TPYOBIMU OIITMOKAaMHU, CTYACHT HE y4ell OCOOCHHOCTH MPEAMETHON 00IacTH,
OTYET COCTaBJIEH HETPAMOTHO - OLIEHKA «HEY/IOBJIECTBOPUTEIHHOM.

JlabopaTopHoe 3ansitue Ne 4
HNuTerpanust MoayJiei npoekra (KoMaHHas1 padoTa)

Iesnb: 3akperuieHne MPakTHYECKUX HaBBIKOB paboThl ¢ cuctemoii Visual Studio 2019, MS SQL
Server, npoBeieHHE HHTETPAIIMH IPOTPAMMHBIX MOIYJIECH.
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Boinosnus padory, Bel Oyaere:
ymembp:

- IPUMEHSATH CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOIINX 00JIACTSIX;

- IPUMEHSTH BHIOPAHHBIE S3BIKM IPOTPAMMHUPOBAHUS JUIs1 HAIIMCAHKS IPOTPAMMHOTO KO/,

- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;

- IPUMEHATh HOPMAaTHBHbIE TOKYMEHTBI, OTIPEICISIOMNE TPeOOBaHUSI K 0(OPMIICHHIO TPOTPAMMHOTO
KOZa;

- HCTIOJIH30BAaTh BO3MOXXHOCTH MMEIOIIEHCS TEXHUYECKON H/UITH MIPOTPAMMHOMN apXUTEKTYPHI;

- BBIMIOJIHATH MPOLEAYPHI COOPKH MPOTPaMMHBIX MOZYJIEH U KOMIIOHEHT B IPOrPaMMHBIHN MPOIYKT;

- MPOU3BOJIUTH HACTPOUKH MapaMeTpPOB MPOTPAMMHOIO MPOAYKTA U OCYIIECTBIISTH 3aIyCK MPOLEAYP
cOOpKH;

- co0M0IaTh IMPOLEAYPY YCTaHOBKH IMPHUKJIAJHOTO MPOrpaMMHOr0 0OecleyeHUs] B COOTBETCTBUH C
TpeOOBaHUSMHU OpPraHU3aIUU- TIPOU3BOIUTEIS;

- TOKyMEHTHUPOBATh MIPOU3BEICHHBIC IEHCTBUS, BHISBICHHBIE TPOOJIEMBI U CIIOCOOBI X YCTPaHEHUS;

- CO3/1aBaTh PE3EPBHBIC KOIMU MPOTPAMM U JaHHBIX, BBITIOJIHATH BOCCTAHOBJICHUE, 00ECIICUnBaAThH
LEJIOCTHOCTh IPOrPaMMHOTO MPOIYKTa U JaHHBIX;

- pacTo3HaBaTh 3a/1a4y U/WIHU MpodIemMy B Tpo(hecCHOHATLHOM H/HITH COLMATbHOM KOHTEKCTE;
- aHAIM3UPOBATH 334y U/WIK MPOOJIEMY U BBIIETSATh €€ COCTaBHbIC YaCTH;
- OpPraHU30BbIBaTh PabOTy KOJUIEKTHBA U KOMaH/Ibl;
- 3ppexTrBHO paboTaTh B KOMaH/E;
- B3aMMOJCICTBOBATh C KOJJIETaMH, PYKOBOJCTBOM, KIHEHTAaMH B XoJ€ Hpo¢ecCHOHaIbHON
NESITEIbHOCTH;
- TPaMOTHO H3JIaraTb CBOM MBICIM U O(QOPMIIATH JOKYMEHTHI 10 MPO(ecCHOHATbHON TeMaTHKEe Ha
rOCy/IapCTBEHHOM SI3BIKE;
- cOOJIIOIaTh HOPMBI KOJIOTMYECKOM 0€301MacHOCTH;
- TOJb30BaThCS CPEACTBAMHM MPOQPWIAKTUKH TMEPEHANPSDKEHUS, XapaKTEepHBIMH s JaHHOU
CIEIUAJIbHOCTH;
- TIOHMMAaTh OOMIMI CMBICT YEeTKO MPOU3HECEHHBIX BBICKA3bIBAHMIM HA HW3BECTHHIE TEMBI
(mpodeccuoHanbHbIe U OBITOBBIE), TOHUMATh TEKCThI HAa 0a30Bble MPOPECCHOHATBHBIE TEMBI;

MarepuajbHoe o0ecnedeHue: MepcoHaIbHBINA KOMITBIOTED, Cpea mporpaMmMupoBanus Visual
Studio 2019, MS SQI Server.
3aganue:
B nipoekTe, pa3paboTaHHOM Ha JIabopaTopHOM 3aHATHH Ne 3, c0o3/1aTh OKHO aBTOPU3AIUH
MTOJIb30BATEIS.
Koja cTpaHuibl aBTOPU3AIUM MOKA3aH B NpUJIokeHuu 1. Xoa padorsi:

OKHO aBTOpH3AIIMK HACTPOWTE ClieAyronuM oopa3om (Puc. 2).
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Puc 3. OkHO aBropu3aumu
[Tocie co3manust MOIEIH CO3/1aeM HOBBIM YK3EMIUISIP KiTacca MOJICIH TAaHHBIX U HCIIOJIB3YsI
texnosoruto Entity Framework nepenaem nanusie B 0a3y.

dopma npeacTrasJIeHus pe3yJbTara:

Tekcr nomkeH ObITh Hanucad mpudrom Times New Roman, 12. MatepBan Mexay cTpoKkaMu U
a6zamamu - 1,5. Orctyn cneBa 1,5. OpueHTauusi TeKcTa - MO MIUPUHE CTpaHUIbl. CKPUHIIOTHI
HeoOxoauMo noanucars. HazBanue npakTudeckoi paboThl, 11eJb paboThl, X01 pabOThI, BBIBO, OTBETHI
Ha KOHTPOJIbHBIE BOTIPOCHI JOJKHBI OBITh BBIIEIECHBI dKHUPHBIM IIPHPTOM.

Kpurepum ouenku:

PaboTa BBINIOJIHEHA OJTHOCTBIO U HE COJIEPKUT OIIMOOK, CTYIEHT Y4el U PacCMOTpell
0COOEHHOCTH MPEeIMETHOI 006J1aCTH ¥ TPAMOTHO MPEICTABUI OTYET - OLIEHKA «OTIUYHOM.

Pabora BbINOIHEHA MTOJIHOCTHIO, HO COJEPKUT HE OoJiee IBYX OMIMOOK, CTYACHT y4el U
paccMoTpelsl 0COOEHHOCTH MPEIMETHOM 00J1aCTH M TPaMOTHO MPEICTABUI OTUET - OLIEHKA «XOPOIIO.

Pabora BbInoaHeHa ¢ OlIMOKaMu, CTY/IEHT HE MOJHOCTHIO YUY€l U PacCMOTpPEN 0COOEHHOCTH
peMETHOM 001aCTH U MPECTaBUI KPATKUI OTYET - OLIEHKA «yIOBJIETBOPUTEIHHOY.

PaGoTa BeImoONHEHA ¢ TPYOBIMU OIIMOKAMU, CTY/ICHT HE y4el 0COOEHHOCTH MPEAMETHONW 00IacTH,
OTYET COCTABJIEH HEIPAMOTHO - OLIEHKA «HEYI0BIETBOPUTEIILHO.
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JlabGoparopHoe 3ansiTue Ne §
Pa6ora B cpene nporpammupoBanus u otiaagku Keil-C
Ieab paGoThi: H3yYUTh HHTETPUPOBAHHYIO cpeay nporpammupoBanus Keil-C.
Boinosinus pa6ory, Bel Oynere:
ymemy:
(dbopMHUpOBaHNE YMEHHI TPUMEHSTH CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIINX 00JIACTAX;
- IPUMEHSTH BHIOPAHHBIC S3BIKU TIPOTPAMMHUPOBAHHS [Tl HAITMCAHKS IPOTPAMMHOTO KO/,
- HCTIOJIB30BaTh BEIOPAHHYIO CPEy IPOrpaMMUPOBAHUS;
- IPUMEHSTh HOPMaTHBHBIC IOKYMEHTBI, ONPEIEIISIONUe TPEOOBaHMS K OQOPMIICHHIO TIPOTPAMMHOTO
KOJIa;
- HCTIOJIH30BATh BO3MOXXHOCTH MMEIOIIEHCS TEXHUYECKON H/UITH MIPOTPAMMHOMN apXUTEKTYPHI;
- IPUMEHSTh COBPEMEHHBIE KOMITWIIATOPBI, OTJIAJYUKHA U ONTHMHU3AaTOPBI IPOTPAMMHOTO KOJIa;
- pacmo3HaBaTh 3a/1a4y U/WiH MpodaeMy B IpoheCCHOHATFHOM U/UIN COLMATbHOM KOHTEKCTE,
- AHAJTM3UPOBATh 33J1a4y H/UJIH ITPOOJIEMY M BBIICIISTH €€ COCTaBHBIC YaCTH;
- TPAMOTHO H3JIaraTh CBOM MBICIM U O(GOPMIIATH JOKYMEHTHI NO NpO(hecCHOHAIBHOW TeMaTHKE Ha
TOCYJapPCTBEHHOM SI3BIKC;
- TOHUMATh OONIMI CMBICT YETKO IPOM3HECCHHBIX BBICKA3bIBAHWW HA W3BECTHBIE TEMBI
(mpodeccroHanbHbIC B OBITOBBIC), TOHMMATh TEKCTHI Ha 0a30BbIC MPOPECCHOHATBHBIC TEMBI.

MarepuanbHoe o0ecnieyeHue:

1. KommbroTep ¢ TUIIEH3UOHHBIM IPOrPaMMHBIM 00€CIIEUEHHUEM.

2. MynbTUMeana IpoeKTop.

3. Jlabopatopusie ctrerbl «LESO1»

3aganme: M3yuuTs ciaenyromue BOIPOCH:
1. [Toctpoenue (haiiI0BO CHCTEMBI IIEPCOHATLHOTO KOMITHIOTEPA.
2. M3yunThb npaBuiia 1oJjib30BaHHs TEKCTOBBIM PEAKTOPOM.
3. Co3aHue v COXpaHEHHE TEKCTOBBIX (DaIIOB.
4. 3y4nTh NOPSIOK CO3/IaHMsI IPOrPAaMMHOI0 IIPOEKTA B HHTETPUPOBAHHON Cpejie MPOrpaMMHUPOBAHUS
Keil-C.
5. MW3yuuTh HacTpoOilKy CBOWCTB NpOrpaMMHOr0 TIpOEKTa B  HMHTETPUPOBAHHON  cpene
nporpammupoBanus Keil-C.
6. M3yunTh MCIONb30BaHME OKHA YNPABICHUS IPOrPAaMMHBIM IIPOEKTOM B MHTEIPUPOBAHHOM Cpele
nporpammupoBanus Keil-C.
7. N3yunTh METOABI TPAHCIALMH OTAEIbHBIX (DaiiIoB B MHTEIPUPOBAHHOM cpesie MpOrpaMMHUPOBAHUS
Keil-C.
8. WM3yuuTh MeTOABl TpaHCISALUMU MPOTPAMMHOIO TMPOEKTa B HHTETPUPOBAHHOM  cpene
nporpammupoBanus Keil-C.
9. U3yunTh paboTy OTIIauuKa MPOrpaMM B HHTETPUPOBaHHOM cpene mporpammupoBanus Keil-C.

KpaTkue Teopernyeckue CBeACHUA:
1 Hanucanue nporpaMmmsbl
B Hacrosiiiee Bpems mporpamma MMILETCS Ha OJHOM H3 SI3BIKOB IPOTPaMMMPOBAHHS B BUC
TEKCTOBOro (ailia. DTO 03HAYaeT, 4TO AJI HAlMCaHUS MPOrpaMMbl MOXHO BOCIIOJIb30BAThCA JIFOOBIM
TEKCTOBBIM PEIaKTOpPOM. J[js1 TOro 4ToObl MporpamMma-TpaHCIsATOp MOrJa MpeoOpa3oBaTh MCXOHBIH
TEKCT MpOrpamMMbl B MAIIMHHBIE KOABI MHUKPOMPOIIECCOPA, 3TOT TEKCT MPOrpaMMbl JOKEH ObITh
3anucad ¢ wucnosnb3oBaHueM cuUMBOJOB ASCII mmm ANSI Tabmauun. K coxaneHuio, HEKOTOpbIE
TEKCTOBBIE PENAKTOPBI Ul YBEIMUEHUS BO3MOKHOCTEH pEJaKkTUPOBAHMS MCIONB3YIOT JUISl 3alUCH
TekcToB Qopmar rtf, wim cBom coOcTBeHHble ¢opmarel (Hampumep, peaakrop WORD). Takue
TEKCTOBBIE (Pailyibl HE MOHUMAIOTCSI MPOTPaMMaMU-TPAHCIATOPAMHU U, CJIEJ0BATEIbHO, HE MOTYT OBIThH
MCIIOJIb30BaHbI JUIsl 3aIIMCH UCXOIHOTO TEKCTA IPOrPaMMBI.
2 Ucnosib30BaHMe HHTETPUPOBAHHOM cpebl IPOrPAMMHUPOBAHMS
st obnerdeHus: mpouecca pa3pabOTKH MPOrpaMMbl YacTO HCHOJB3YIOTCS MHTETPUPOBAHHBIE

Cpelpl MporpaMMHpoOBaHus. B cocTaB MHTErpMpOBAHHON Cpeabl MPOrpaMMUPOBAHMS BKIIOYAETCA
OTIpeNieIeHHbId HAaboOp MPOrpaMMHBIX CPEICTB: PEJAKTOP HCXOAHOTO TEKCTa, TPAHCIATOPHI C
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BBIOPAHHOTO sI3bIKA TPOTPAMMHPOBAHMS, PEAAKTOPHI CBS3CH, 3arpy3uydkd M Tak jnainee. PemakTop
TEKCTOB OOBIYHO SIBIIICTCS TIEPBOM MPOTPaAMMOIA, KOTOPYIO MPUXOAMTCS HCIOJIB30BaTh B TpOIEcce
pa3paboTKu mporpaMm: Ojarojapsi HEMY IMOJb30BaTeNb MOTYYaeT BO3MOKHOCTh HAOMPATh MCXOJIHBIE
TEKCThI TMPOTpaMM, HAMMCAHHBIX HA acceMOyiepe WM Ha KaKOM-HUOYAb SI3BIKE BBICOKOTO YPOBHS U
COXpaHATh UX Ha )KECTKOM JIUCKE.
3 Pabora ¢ TeKCTOBBIM pPeJaKTOPOM MHTEerpUPOBaHHOM cpeabl nporpammupoBanus Keil-C
PaboTa ¢ TekctoBhIMU (hailylaMu HAYMHAETCS C co3maHusi HoBoro (aina. Co3maTh TEKCTOBBIM
Gaitn MOXXHO HECKONbKUMHU criocoOamu. [lepBbiif criocoO0 — BOCIIOJIB30BATHCS TJABHBIM MEHIO, KakK
MOKa3aHO Ha pUCYHKE 26.

Mukrorpamma

Metuo conanin CO3AAHWA HOBOIO

HOBOIO palina N
nna

el Ede Ve Browe o febuag W Patpheras Took SYCS  Window S ok -
B oy O B | e G s giomct sbug Figsh Poohersis Toos SYCS Wndow teb
= om s | a: |EEC 0 Wl
: (23 Y ,".\fTargctl LJ £ =
& swen Project ‘Workspace x
= .4 Target 1
Revice Database | Source Group 1
Lcerde Managenant
Pore Sebup.
Pucynok 26 — Co3ganue HOBOTO Pucynok 27 — Co3ganue HoBoro (aiina npu
¢aiina gepes riIaBHOE MEHIO TTOMOIIIHM TUKTOTPAMMBI

Bropoii crioco6 — ncnosnb3oBarsk ObicTphle kiaBuiu Ctrl+N. U Tpetuil cnocob — 310 HaXxaTh Ha
NUKTOTpaMMy CO3JIaHUsl HOBOTO (aiiyia, Kak TOKa3aHO Ha pucyHke 27. Ilocie BBIMONHEHHUS 3THX
JCUCTBUI OTKPBIBACTCS OKHO TEKCTOBOTO PEJAKTOpa, B KOTOPOM MOXKHO BBOAWUTH MCXOIHBIA TEKCT
IPOTPaMMBI.

BHemHuit BUJ IporpaMMel ¢ OTKPBITHIM OKHOM TEKCTOBOT'O PEAAKTOpa MoKa3aH Ha pUCYHKe 28.
BBox mporpamMmbl TpOM3BOAMTCS € KiaBHaTypbl. CTHpaHHE OIMHOYHBIX OIMMOOYHO BBEICHHBIX
CHUMBOJIOB BO3MOXHO Mpu nomoiuy kHonok —Deletel 1 —Backspacel
[Tocne co3maHust OKHa HOBOTO (hailla MOKHO BBOJUTH HCXOJIHBIA TEKCT MPOTPAMMBI, HCIIOJB3YS
ki1aBuatypy. HaOpaB MCXOJHBIN TEKCT MporpaMMbl B OKHE TEKCTOBOT'O peAaKTopa, (aiin HeoOXxoaumo
COXPaHMTh HA JUCKE KOMIbIoTepa. [l 3TOro MO>KHO BOCIIONIB30BATHCS MEHIO (hailll, Kak 3TO MOKa3aHO
Ha pUCYHKe 28:

MukTorpamma
MeHio coxpaHeHus COXPANEHMA thaina
thanna -y
D e £t vow Bt Tebuy Figsh Perphersls Took SWS Window Hep
Fi j y Flash s 1 Window T oy
EYrile| gde View Project p : Petiphersls Tooks SVCS 1 3 &Ta 2@ 9 -
x =) New.., Ctri+N . al 3 _
T & Qpen O > R 3 24 AN Target 1 <& m
Close :| 2 onx:c_!"iiw;o:e x ein (]
.- — -3 Tar
Proj E_Swe Qs l () Source Group 1 (
= Save fs...
P Saveall
Pucynok 29 — Coxpanenue ¢aiina mpu momMomnm Pucynok 28 — Coxpanenue daiina uepes
MMUKTOI'PaAaMMBbI TJIaBHOC MCHIO

Bropoii crioco6 — ucnons3oBate ObicTphie kinaBummu Ctrl+S. W Tpetuit cnocod — 3To HaXkaTh Ha
NUKTOTpaMMy CoXpaHeHus (¢aiia, Kak mokazaHo Ha pucyHke 29. [Ipu HamucaHWW TPOTpaMM YaCTO
TpeOyeTcss KOMUPOBAaTh YYacTKH MPOTpamMM M3 OJHOrO (Qaiina B Apyroi. J[ms 3TOoro B TEKCTOBOM
penakTope OTKphIBalOTCs 00a (aita. 3aTeM HEOOXOAMMBIA Y9aCTOK TEKCTA BBIICIACTCS MPU TOMOIIH
MBI WX KIaBUATYpbl. Jlis BbIIETIEHUS CTPOK Ha)XMMAaeTcs JieBas KHOMKA MBIIIM B Hayalie
BBIJIEIIEMOT0 (hparMeHTa 1, He OTITYCKas €€, KypCOop MBIIIH TMepEMEIIaeTCss B KOHEI] 3TOro (parMeHTa.
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Jlst BBIZICTIEHHSI CTOJIOIIOB TIPOU3BOIATCS T€ YK€ JIEHCTBHSI, HO, KPOME TOTO, HAKUMaeTcss KHomka —Altl
Ha KJIaBHATYDE.

[Tocne BeIENeHUS HEOOXOMUMOTO (parMeHTa TEKCTa, ITOT (parMeHT Komupyercs B Oydep
obMeHna. CKOITMPOBaTh MOKHO, IIEIKHYB MBIIIBIO MO MUKTOIPaMMe KOMTMPOBAHHMsI, KaK 3TO MTOKa3aHO Ha
pucynke 30, kpome Toro yao0HO KonupoBaTh B 0ydep oomeHa komOuHaruei kinaum —Ctrl+Cl.

Konuposars

K7 lab1 - pVision3 - [Text1%]

Bl gdt ow propa (_’ebt_.gg_.;_{’;«r“ae};hevah Tooks SVCS Window H

EHe  Be o e
(%1 FY AN Target 1 '_',f &
Project Workspace X main()
= 59 Target |
Source Group 1 {

Pucynok 30 — KonmpoBanue BoizesieHHOTO GparmMerTa B 0ydep oOmeHa
IIpH ITOMOIIIH IMTUKTOIpaMMBbI

Terepp MOXHO TEPEKIIOYUTHCS B OKHO PEAaKTUpOBaHUs (aiima, Kyaa HYXKHO IMOMECTHUTh
CKOTIMPOBAHHBINA TEKCTOBBIA (pparMeHT MpH MOMOIIM TJIABHOT'O MEHIO, KaK 9TO IMOKa3aHO Ha PHCYHKE
31, u BCTaBUTH ATOT (pParMEHT Mepeil TEKCTOBBIM KYpCOPOM, BCTaBKY TaK)KE€ MOXKHO OCYIIECTBUTh
Haxkatuem —Ctrl+VI. BcraBka ¢parmenta u3 Oydepa oOMeHa MOXeT OBITh MpOU3BEACHA JTHOO M3
meHto —Editl, 1u6o npu nomomu nukTorpamMmmel —Pastel kak 3To mokazano Ha pucynke 32. @parmMeHT
HCXOIHOTO TEKCTa OyJeT BCTaBJIEH B TO MECTO HaOHMpaeMoro TEKCTa, I/Ie B HACTOSIIEE BpeMs
HAXOJUTCS Kypcop.

BCTaBKa CKONMPOBAHHOMO |

thparmenTta 13 Bydepa

K/ lab1 - pVissond - [ Text1%] — 5
: i3 : ofimera
Blfle g Yew Popa [etug Agh Pegpieas Josk V0S5 | Window! telp K/ lab1 - pVision3 - [Text1 e
WO DR = T Cascole I = Bl et gt vew Projct Debug Fliggr pfiecals Tods VS Window
= the tortoontaly S 5%
3 AN Target 1 T The verticady Bh;(mp Py neEg (€] u’ « Ta !
Project Werkspace = main () E1308 OO0 | gy K THPOBANME 2, per) i
= 35 Taroat | ™ ok danna R AN Target 1 ~| &
RRROO, ’ Cone 4 - Progect Warkspace x main ()
nt AL10)= o . e = 04 Tarpet )
Ll Lient Source Group 1 (
ant L1,5,0; 2 Tt
Pucynox 31 — Bri6op okHa peaktupoBaHus (aiina Pucynok 32 — BeraBka cKONupoBaHHOTO

¢dparmenTa u3z Oydepa oOmMeHa

HanoMHuM, 4TO KONMHMpOBaHME y4acTKa MCXOJHOIO TEKCTa MPOrpaMMbl SKBHUBAJIEHTHO HabOpy
3TOr0 TEKCTa MPOTrpaMMBbl C KJIaBHATYypbl U MOATOMY (ailil, B KOTOPBIA NMPOU3BOANUIOCH KOIMPOBAHUE
TEKCTa, HE0OX0AMMO COXPAaHUTh HA JIMCKE JIIOOBIM M3 METOJI0B, OMIMCAaHHBIX paHee.

4 Co3naHue NpOrpaMMHBIX IIPOEKTOB
4.1 Pazpa0oTKka NporpaMMHBIX CpPeICTB

Ha mnepBom mmiare pa3paOOTKu MPOrpaMMHBIX CpeACTB (OPMYIUPYIOTCA TEXHUYECKHE
TpeOOBaHUS K CHCTEME, M COCTaBJsieTcss OJOK-cXxema Mpollecca pelIeHus HYXKHBIX 3371ad, KoTopas
obecreunT peann3aiuio 3aJaHHbIX TpeOoBaHuii. biok-cxema momkHa OBITH HaIEKANIUM 00pa3oM
CTPYKTYpUPOBaHa, YTOOBI rapaHTHUPOBATIACh BHICOKAsK A(PPEKTUBHOCTD JIOTHKH ITPOrPaMM.

st Toro 4ToOBI OBUTIO JIETKO OPHUEHTHUPOBATHCSA B (ailjax Ha KOMIBIOTEpPE, KAKIYIO 3a/Ja4y
MIOMEIIAIOT B OTACNbHYIO JUpeKTOopHio (manky). Hamucanue mporpamMmbl TOXKE CleqyeT HaYMHATH B
OTJIeNIbHOM Tarnke, TeM 0ojiee YyTo Kak OyaeT moka3aHo Janee, JAake MpocTeiinas mporpaMmma COCTOUT
U3 HECKOJIbKUX (ailsioB.
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B OonblIMHCTBE ciay4aeB IporpamMma COCTOMT M3 HECKOJIBKMX IPOTrPaMMHBIX MOAYJIEH.
Hcnonp3oBaHue B cOCTaBe OAHOM HIPOrpaMMbl HECKOJIBKHUX IHPOrPaMMHBIX MOJIYJIEH IO3BOJSAET
YBEJIUYUTh CKOPOCTb TPAHCISIIMM IpOrpamMM, IOpydyaTb HAlKCaHWE MPOrPaMMHBIX MOAYJeH
Pa3IUYHBIM POrPaAaMMUCTAM, YBEINYUBATH IOHATHOCTD IIPOIPAMM.

[TpuHuun pazOueHus eqUHOI MporpaMMbl Ha IPOrpaMMHBIE MOJAYJIM 3aKJIFOYAETCs B TOM, YTO
JUI peanu3aluyd padoThl C OTACIBHBIMH Y3JIaMU amlaparypbl MUIIYTCS OTIACIbHBIE MOIIPOTPAMMBL,
KOTOPbIE OTHOCHUTENIBHO CJIa00 CBS3aHbI C OCTAJBHBIMU YAacTAMHU INPOrpaMMbl. DTH IOANPOrpaMMBbI
MOXXHO BBIZICTUTh B OTICIBHYIO HPOTpaMMy, KOTOPYI0 MOXKHO XpaHUTh B OTHEIbHOM daiine, u
TPaHCIUPOBATh OTAEIBHO OT OCTAIbHOM mporpammsl. YacTo OJHM U T€ K€ MOJYJIH MOT'YT BXOJAUTH B
COCTaB HECKOJIBKUX MPOrpaMM, BBIIOIHSIOIUX Pa3IMYHbIe 33ja4ul, HO UCHOJIb3YIOLIUE IPU ITOM OJIHU
U TE K€ YCTPOUCTBA.

B kadecTBe mpuMepa MOXHO Ha3BaTh pabOTy € KJIABUATYpOH, MHAMKALMIO PA3IMYHBIX BHUIOB
uHpopmanuu, padboty ¢ nocienosarenbubiMuA optamu, ¢ ALIL ¢ LAIL Kaxmoe u3 3TuX ycTpoicTB
MOYET 00CIIY>KHBaThCsl OTAEIbHBIMU IPOrPAMMHBIMUA MOJYJISIMU. DTOT CIIUCOK MOKHO IPOAOJIKATh U
Jlasiee, HO JJIs COCTaBJIEHUS IIPECTaBJICHUS O POrPAMMHBIX MOAYJISIX 3TOTO JOCTaTOYHO.

IIporpamMMHBIe IPOEKTHI MOKHO CO3/1aBaTh, U MOJIEPKUBATh BPYUHYIO, HO B IIOCIIE/IHEE BPEMsI
OOBIYHO  WCIIONB3YIOTCSl  pa3jMyHble CHCTEMBI TOMJEPKKH pa3paboToK. DITO co34acT AL
JIOMOJIHUTEIBHBIX IPEUMYILIECTB.

Yacto nporpamma MUILETCS, U OTJIAKUBAETCS Ha OAHOM amnmnaparype (Hanpumep, Ha OLIEHOYHbIX
IU1aTax, npeajgaraeMblx pupMaMu U3roTOBUTEISIMA MUKPOCXEM), a UCHOJIb3yeTcs Ha Apyroi. [lpu sTom
IporpaMma Ipu OTJIaJIKe HE3HAYUTEJIbHO OTJINYAEeTCs OT NPOTrpaMMbl, KOTOpasi Oy/IeT UCIIOJIb30BaThCS B
peanbHOM annapatype. [ 3Toro B cocraBe NporpaMMHOIO MPOEKTa CO3/1al0TCSl HA3HAUYEHUS [IPOCKTA.
B kaudecTBe mpumepa Ha3HAYEHUN MTPOrPaMMHOIO MPOEKTAa MOYKHO Ha3BaTh OTVIAJKY U pealln3aluio, a
TaKXe BEPCUU IIPOTrPaMMBI.

4.2 Ucnosib30BaHue CUCTEMbI MOAIEPKKH pa3padoToK

Jlns obnerdyeHus mnpouecca pa3padoTKU MPOrpaMMbl YaCTO UCHOJIb3YIOTCS CUCTEMBI MOAIEPKKU
pazpaboTtok. B cocraB cmcreM TOJIEPKKH pa3pabOTOK BKIFOYACTCS OIPEICICHHBIH Habop
IPOTPaMMHBIX CpPEACTB: PENAKTOpPbl TEKCTOB, acceMOiiep, pPEJakTOpbl CBs3eH, KOMIIWISTOPHI,
3arpy3uuku U ToMmy nojgoOHoe. Kaxkgas U3 3TUX mporpamm co3aaet cBoil gailn (wim cBou (aiinel) Ha
JMCKe KoMIbioTepa. J{ist Toro 4toObl He 3amyTaThesl B 3TUX (haiinax mpu pa3paboTke Mporpammsbl, Bce
9T (¢alnbl pa3MelarTcs B CBOEH, OTIENbHOM aupekropud. MMsa 3Tol nuUpeKkTopuu OOBIUHO
Ha3Ha4yarT 110 MMEHHM IPOrpaMMHO-aIapaTHOro mpoekTa. Hampumep: M3MepUTENb XapaKTEpPHUCTUK
TPaH3UCTOPOB WK IU(PPOBOI ocurorpad.

4.3 Co3paHue NMPOrpaMMHOIO NMPOEKTa B MHTETPHMPOBAHHOH cpeAe NMPOrpaMMHPOBAHMA
Keil-C

Paborta ¢ mporpaMMHBIMH IpPOEKTaMM HAa4MHAETCS C CO3JaHMs HOBoro (aina mpoekra. Jlms
co3faHus (paiiya mpoekTa B MHTETPUPOBAHHOM cpefie pa3paboTKU MPOrpaMM MOKHO BOCIOJIb30BAThCS
IJIaBHBIM MEHIO, KaK [T0Ka3aHo Ha pUCyHKe 33.

[locne co3maHus HOBOM JUPEKTOPHMM W HOBOro (aiija MpOrpaMMHOIO  IMPOEKTA,
UHTETPUPOBaHHAs cpefa MpOrpaMMHMpOBAHUS IMpejylaraeT BbIOpaTh KOHKPETHYIO MHUKPOCXEMY W3
cemerictBa MCS-51, xak 3T0 1MokazaHo Ha pucyHke 34.
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Pucynok 33 — Co3ganre HOBOTO MPOTPAMMHOTO
poeKTa

Pucynoxk 34 — JInamoroBoe 0KHO BbIOOpa

Ilpp ~ osToM B WHTCTPHPOBAHHOA  Cpeje MUKPOCXEMBI JUIs IPOTPAMMHOTO MPOEKTa

HPOrPaMMHPOBAHUSI OKHO MeHeDKepa HPOEKTa
npuoOperaeT BHJ, MOKa3aHHBIA Ha pucyHke 35. Ha3Banue
Ha3HAUCHUS] MPOrPAMMHOIO IPOEKTAa MOYKHO H3MEHHTh, MICIKHYB MAaHHIYJISTOPOM —MBIIIb IO
Ha3BaHHMIO HA3HAYCHHs MMPOTrPaMMHOTO IPOEKTa B OKHE MeHemkepa mpoekra (Hampumep: ormanka,
peanm3anus Wik CONPOBOXKAeHKHE). TOYHO TakK K€ MOKHO U3MCHUTH Ha3BaHHE YCTPOICTBA B COCTaBE
nporpaMmmuoro mnpoekra (Hampumep: Hocumasi paaMoOCTaHIMs, aBTOMOOWIbHAs —pPaJMOCTAHIIUS,
CTaIlMOHApHAs PAJIUOCTAHIUS WK 0a30Bast PAJANOCTAHIINSA).

K/ lab1 - pVision3
Fle Edt Yiew Project Debug Flash Pegpherals Jools SVCS Window Help:

8 & W
(£ 5 FAS lTargcll _'J e
Project Workspace
=33 ) OkHO mMeHepxepa
1 Source Group 1

npoekTa

Pucynok 35 — BHenHuii Bui OKHa MEHeKepa MPoeKTa
II0CJIE CO3/IaHUsl IPOIPAMMHOIO IIPOEKTa

4.4 Hacrpoilika CBOHCTB MNPOIPaMMHOIO IPOeKTa B HHTEIPUPOBAHHOM cpexae
nporpammupoBanus Keil-C

[Tocne co3manust IPOrpaMMHOTO MPOEKTa B MHTETPUPOBAHHOM cpefe mporpammupoBanus Keil-c
KOHEUYHBIM (DaiJIOM TPaHCIISIIIUKU SBJISIETCSI a0COMIOTHBINA (aitn. [ 3arpy3ku B MUKPOCXEMY OOBIYHO
ucnons3yercs HEX ¢aiin. [Ing cozmanus storo aiina HEOOXOOUMO BKIIOYMTH COOTBETCTBYIOLIYIO
OTIIMIO B CBOMCTBAX MPOTrpaMMHOI0 IIPOEKTA.

V3MeHuTh CBOMCTBA MPOTrPaMMHOIO IPOEKTa MOKHO HECKOJIBKUMU criocobamu. [lepBslit cioco6
— BOCIIOJTH30BAThCS TIIABHBIM MEHIO, KaK MTOKa3aHO Ha pUCcyHKe 36.
Bropoii cioco® — 3TO HaXxkaTh Ha KHOIKY W3MEHEHHs CBOMCTB MPOrpaMMHOIO MPOEKTa, KaK MOKa3aHO
Ha pucyHke 37.
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Pucynok 37 — M3mMeHeHHE CBOHCTB
[I  TPOrpaMMHOTO HMPOEKTA MPH MOMOIIH
pu 3TOM MUKTOTPaMMBbI

Pucynox 36 - MI3MeHeHue CBOMCTB IMPOrpaMMHOTO
IIPOEKTa
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Ha YKpaHe KOMIBIOTEPA MOSBIIAETCS AUATOTOBOE OKHO M3MEHEHHS CBOMCTB IMPOTPAaMMHOTO IMPOEKTA KaK
noka3aHo Ha pucyHke 38. B 3ToM okHe HE0OXO0MMO BBECTH MapaMeTphbl BHEIIHEH MaMATH MPOTrpaMM U
HaMATH JaHHBIX.

3areM HEOOXOAMMO YCTAaHOBUTH BBIXOJHBIC MapaMeTpbl MPOTPaMMHOrO Ipoekrta. s 3Toro
OTKpbIBaeM 3akiaaky BbIxox (Output), kak 3To TOKazaHO Ha pucynke 39. B »aToil 3akmanke
yOexxaeMcs, YTO YCTaHOBIJIEHA TajloYKa CO3/IaHUS BBIXOJIHOTO 3arpy3ouHoro gaiina B .hex ¢dopmare.
Jlnst Toro 4ToOBl HE 3arpOMO’KAATh AUPEKTOPHUIO MPOeKTa (haillaMu 0OBEKTHBIX KOZOB MOYKHO CO31aTh
oTAenpHyl0 nupekroputo. Hampuwmep, ¢ HazBanmem OBJ. HoBas aupexTopusi MoxeT OBITH CO3/1aHa
nocyie Hakatus Ha kHorky —Select Folder for Objectl.

Options for Target Targe! 1' E;
Device Taoel | Duput | Lating | User | €50 451 | BLS! Locate | BL5! Muc | Debug | Utiities |
Anslog Devees ADUCSA2
Wral (MHz) | ARERREE [ Uss Onchip BOM (050 O5FTFF)
Manoey Modst ‘;‘}m;l vansbles :l:nl'n: - !
Code Flam Size. | Laeg= BAK teogram w| | Use Onchip XRAM |h-Ox7FF)
Opeeaing tyctem [None .
[T Use muiple DPTR 1eguters
O chip Code memory On chep Xdata menmory
Staet Size Stant Sge
Eptom ( Ram |
Eprom | Ram
Eprom | I Fam |
Code Banking Sumt End r
Barks Bk Arsa , " [ r
Orvea Dofauds Crosona |

Pucynok 38 — /lnanoroBoe OKHO HACTPOMKH CBOICTB
IPOrpaMMHOTO TIPOEKTa

TouyHo Tak ke MOXXHO CO3[aTh JUPEKTOpUIO (mamnky) Anas (ailinoB JAMCTUHTOB. s 3TOrO

HeoOxoauMo BbIOpaTh 3akianky —Listing. B ¢aiinax nuctuHroB mnomemaercs uHpopmanus 00
omnOKax, acceMOJepHBbI KOJX M COOTBETCTBYIOUIMH €My MAaIlMHHBIA KOJ MPOTrPaMMHOTO MOJYJIS.
Wcnonb3oBaHne JUCTHUHIOB MO3BOJIAET ONTHUMM3MpPOBAaTH MporpamMmy, a npu pabore 0e3
UHTETPUPOBAHHOM Cpelibl MPOrpaMMHUPOBAHMUS M HAXOJIUTh CUHTAKCUYECKHE OIIMOKU IMPOrpamMMBbI.
OtmeTHMm, uTO co3nianue (ailaoB JMCTUHTOB 3aMeIseT Iporecc TpaHCaIuuU. OOBIYHO UM AJIs MTallKU
JUCTUHTOB BhIOMpatoT LST.
HeoOxonuMocTh co3gaHusi OTIEIbHBIX MANOK JUIsl JUCTHUHIOB U OOBEKTHBIX KOJIOB BO3HMKAeT IpPH
OO0JIBIIIOM KOJIMYECTBE NMPOTPaMMHBIX MOJYJEH, a 3HaUUT MpHU OOJIBIIOM KoJHuecTBe (aillioB B OHOM
nanke. OOBIYHO AMPEKTOPUU JUISL JTUCTHUHIOB M JJIs1 OOBEKTHBIX KOJOB pacrojararoT BHYTPU Manku
IIPOrPaMMHOT0 MPOEKTA, I/I€ CONEPIKATCS UCXOAHBIE TEKCTBI IPOIPAMMBIL.

Jlis HacTpoMKM MapamMeTpoB KOMOWIALMK BblOMpaeTcs 3akinaaka —C51. B aroil 3aknaake
HACTPauBaeTCsl YPOBEHb ONTHUMM3ALMK TPAHCIUPYEMOIO IPOrPaMMHOIO MOAYJIS U 1I€JIb ONITHUMHU3ALNH
(o cxopoctu paboTHI MPOTrpaMMBbI UJIH IO pa3Mepy BbIxoaHOTro (aiina). Kpome Toro, B 3T0# 3aKkianke
3aHOCUTCSl aJpec BEKTOpoB mpepbiBaHusA.Ilocie HacTpoilkn CBOMCTB IPOIpaMMHOIO IIPOEKTa B
JINaJIOTOBOM OKHE, 3TO OKHO 3aKpbIBaeTcs HaxkatneM KHonkn —OK.
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Pucynok 39 — /lnanoroBoe OKHO HACTPOMKH BBIXOIHBIX
napaMeTpoB IIPOTPAMMHOTI0 ITPOEKTA

{ ¥} Ipdude Dependences
Pucynok 40 — Bemisiaroiiee MEHIO MEHEKEPa
IIPOEKTOB C BBIOPAHHOM OnIuel 100aBIeHUS

(aiiioB K MPOrpaMMHOMY TIPOCKTY

Teneps MOKHO HOJKJIIOYaTh K
IPOTPAMMHOMY TPOEKTY (haiyibl C MCXOJHBIM TEKCTOM IPOTPAMMHBIX MOAyJed. s 3Toro MoxHO
IICIKHYTh MPaBOM KHOMKOM MBIIIK 110 3HAUKy PyMIbl (aijoB B OKHE MEHEDKEpa MPOEKTOB, KaK 3TO
nokazano Ha pucyHke 40, u BbIOparh ommuio Ao00aBieHHs (aiijioB K MPOTPaMMHOMY IPOEKTY.
JloGaBinsiemble (ailiibl JOKHBI OBITH PEABAPUTEILHO co3/1aHbl. Ecnu daiinom sBisercs nporpamma Ha
s3pike C, TO oTOT (paiin momwken umers pacmupenue .C. Hanpumep, LABI1.c. Ecnu npoekTt coctout u3
HECKOJIbKMX ~ IPOTrPaMMHBIX  MoOAyJel, omnuuio jgobaBiaeHus  ¢ailioB  cieayeT MOBTOPHUTH
COOTBETCTBYIOLIEE YUCIIO Pa3.

4.5 PaGora ¢ nporpaMMHBIM NPOEKTOM B HHTErPHPOBaHHOM cpeae nporpammupoBanus Keil-C

[Tocne 3aBepiieHUs CO3JaHUS MPOTPAMMHOIO IMPOEKTa MOYKHO OTKPBITh HCXOIHBIE TEKCThI
IPOTPaMMHBIX MOJyJIeH, IICIKHYB JIEBOH KHONKOW MBIIIM HAa Ha3BaHUM COOTBETCTBYIOLIETO (aiina B
OKHE MEHeJ[Kepa IPOEKTOB.

TouyHO Tak k€ MOKHO NEPEKITIYATHCA MEXY MPOrPaMMHBIMU MOJYJISIMU IIPOEKTA, UCIIOJIB3Ys
OKHO MEHE/Kepa MPOEKTOB.

B cinyyae HEOOXOIUMOCTH MOXHO BBIKJIIOYATh OKHO MEHeJKepa IMPOTrpaMMHBIX MPOEKTOB, HO
0OBIYHO 3TO OKHO yJ0OHO MpHU HAMCAHUN IPOrPAMMBI.

Ecin oxkHO MeHeKepa MPOEKTOB OTKIKOYEHO, TO MEPEKII0UYaThCS MEXKIY MOLYJISIMH MOXKHO,
UCIOJIB3YS MeHI0 —window.

S Yka3anusi o TpaHCJISALMHM IPOTPAaMM M IPOTPAMMHBIX IPOEKTOB
5.1 Tpancasiuusi NpOrpaMMHBIX MOy el

Kak yxe yka3plBajloch, MPOTrPaMMHBIA NMPOEKT MOXKET COCTOSTh W3 HECKONbKHX (aiioB. B
POrPaMMHOM TIPOEKTE, COCTOSIIIEM W3 HECKOJbKUX (aillioB, MOSBISAETCS BO3MOXKHOCTh HECKOIBKUX
BUAOB TpaHcisnuu. Ilpexne Bcero, MOXXKHO OTTPaHCIMPOBATh TOJBKO OAUH (haili, He TpaHCIUpys
ocTajbHble (ailyibl MPOrpaMMHOrO TMPOEKTa. ITO TO3BOJIAET OOHAPYXUTb, M UCIPABUTH BCE
CHUHTaKCUYECKHE OLIMOKU B OTJEIbHOM IIPOTPAMMHOM MOJTYJI€.

[Ipn TpaHCHSIIMM KaXIOTO MPOTPaMMHOTO MOJIYJS Ha JKECTKOM JUCKe (OopMHUpYIOTCS
nepemeniaemMbiii (aitn B 00beKTHOM (opmare, KOTOPbIH 3aTeM OyIeT HCIOJIb30BaThCs Ul CO3JaHMS
3arpy304Horo (aiia mporpaMMHOTO TpoekTa. IToT (aitm Ha3pBaeTCs OOBEKTHBIA MOJYJIb.
OnHOBpeMEHHO C OOBEKTHBIM MOAYJIEM Ha Aucke (opmupyercs ¢ailyl JHUCTHHra MPOrpaMMHOIO
MOJyJi, B KOTOPBIH IIOMEIIAETCSI MCXOJIHBIM TEKCT MPOrpaMMHOTO MOAYJIS U COOOILEHHS O
CHUHTAKCUYECKHX OLIMOKaX.
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[Ipy TpaHCHSLMM NOPOrpaMMHOIO MOAYJS, HAMMCAHHOTO Ha $3bIKE MPOTrPaMMHPOBAHUS
acceMOuiep, B JINCTHHT MOMEIIAIOTCS MAIIMHHBIE KOJBI KOMaH]I MPOIECCOpa, U UX aJIpec OTHOCUTEIHHO
Hayaja MporpaMMHOro monyis. Ilpu TpaHCHSIMM MCXOTHOTO TEKCTa MPOrpaMMbl, HAalMMCaHHOW Ha
S3bIKE MPOTPAMMHUPOBAaHUS BBICOKOTO YPOBHS, TakoM Kak C mporpamMma TpPaHCIATOP MOXKET OBITH
HACTpOEHa TaK, YTO OHa OyleT co3aaBaTh (pailli ¢ TEKCTOM HCXOAHOTO MOJAYJIS, HAMUMCaHHOrO Ha
acceMOyiepe WM TMOMEMaTh 3TOT TEKCT B JIMCTUHT MPOrPaMMHOTO Moayis. Takum oOpasom,
MOSIBJISIETCS. BO3MOXHOCTh MHUCAaTh, U OTJIAXXUBATh IPOrpaMMy Ha f3bIKE BBICOKOTO YPOBHSI, a 3aTeM
NEePEeBOIUTH €¢ Ha S3BIK IPOTrPAMMHUPOBAHMS acceMOIep U ONITUMHU3UPOBATH €€ BPYUHYIO.

5.2 CBsi3zpiBaHMe 00BEKTHBIX MOXYJIEH M MOJIydeHHe 3arpy304Horo ¢aiiia

[Tocne Toro, Kkak OTTpaHCIUPOBaHBI O€3 OMIMOOK BCE MPOrpPaMMHBIE MOIYNIH, U TEM CaMbIM
NOJy4YeHbl (ailibl 00BEKTHBIX MOAYJIEH, MPOU3BOAUTCS TPAHCIALUS BCErO MPOrPaMMHOIO IMPOEKTa
(cBsi3pIBaHUE O00BEKTHBIX Mojayiei). [Ipu a3Tom Ha nucke GopmupyroTcss aOCONIOTHBIN U 3arpy304HBIi
daiiel mporpaMMHOTO TpoekTa. J[Is KOHTpoJss OmUOOK CBsI3bIBaHUS (opMUpYeETCs (ail JTUCTHUHTA
penakTopa cBsizel ¢ pacmmpenuem mS1.

Ecnmu oOHapyXuBaroTCsi OIIMOKHM CBSI3bIBaHMSA, TO AaOCOJIOTHBIA W 3arpy304yHbId  (hailiibl
IPOrpaMMHOTrO MpoeKkTa He GopMupyroTcs. B sToMm ciiydae HeoOXOIMMO M3MEHUTh MCXOJHBIA TEKCT
IPOrpPaMMHOI0 MOJYJIS U3-32 KOTOPOI'O BO3SHUKJIA OLIMOKA CBA3BIBAHUS, OTTPAHCIMPOBATH €0 U CHOBA
MOTBITATHCS MPOU3BECTH TPAHCIIALIUIO MPOTPAMMHOI0O IIPOEKTa (CBSI3bIBAHNE OOBEKTHBIX MOAYIIEH).

[Tocne nomyyeHus 3arpy304HOr0 MOJIYJIsl MOYKHO HaUMHATh OTJIAJKY [IPOTrPAMMBI.

5.3 Tpaucasinusi NPOrpaMMHBIX IPOEKTOB

WuTerpupoBanHas cpea mporpaMMHUPOBaHUS TO3BOJISIET MAKCUMAIILHO OOJIETYUTD TPAHCIIALIUIO
IPOrpaMMHBIX TPOEKTOB. Tak Kak MapamMeTphl MPOTPAMMHOIO MPOEKTa YXKE HACTPOEHBI, TO IS
TPaHCISALUU UCXOJHOTO TEKCTa IPOrpPaMMHOI0 MOAYJISI JOCTaTOYHO 3arpy3UTh UCXOJHBIA TEKCT 3TOrO
IPOrPaMMHOTO MOJYJS B OKHO TEKCTOBOTO pEeAakTopa. DTO MOXHO cClielaTh OJHHMM H3 CIIOCOOOB
PacCMOTPEHHBIX paHee.

[Tocne 3arpy3kud MCXOAHOTO TEKCTa MPOTPAMMHOTO MOJIYJS JOCTATOYHO Ha)KaTh HAa KHOIMKY
TpaHCISALUU IPOrPAMMHOTO MOAYJISI, KaK 3TO MOKa3aHO Ha pucyHke 41.

Eme onuu cnoco® TpaHCHSUU MPOrPaMMHOTO MOAYJISI, 3TO BOCHOJIb30BaThCS TJIaBHBIM MEHIO,
KaK 3TO TIOKa3aHO Ha pUCyHKe 42.
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Pucynok 41 — Tpancnsiuysi nporpaMMHOTO
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Pucynok 42 — TpaHcnsnus nporpaMMHOTO
MOJIYJISL TTPH TIOMOIIY TJIABHOTO MEHIO
Hano OTMETUTH, 4TO B cocTaBe

WHTETPUPOBAHHONH CpEeIbl MPOTPAaMMHPOBAHUS IS

IIOMCKAa CHUHTAKCHYECKHX OIIMOOK yjnoO0Hee T™oJab30BaTbess He (ailioM JUCTHHTa, a OKHOM
_build‘(pacionoxxeno BHU3Y pabodeii 00iacTh), TI€ BBIBOAATCS Bce cooOmieHus o0 ommoOkax. [Ipu
9TOM €CJIM JBAX[bl LICIKHYTh MBIIIBIO MO COOOmEeHHI0 00 omubke B okHe _build‘, To B OkHe
TEKCTOBOTO pefakTopa OyeT BhIJeIeHa CTPOKa MPOTrpaMMBl, Te Obliia oOHapyKeHa JaHHas OIIHOKa.
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Tpancnsus MporpaMMHOTO MOJIYJISI M TMOJyYSHHE 3arpy304HOTO (Qaiijia B MHTErPUPOBAHHOM
cpelie MPOTpaMMHUPOBAHUSI TPOU3BOAWTCS HaxkarueM KHonku _Build target‘, kak 3To0 moka3aHo Ha
pucyske 43.

3 KHOMKa TPaHCNSLMK MCXOAHOTO dhaina K/ 1 - pVision3 - [0:Mab1\Text1 <)

E)ete £t View Promct| Debug Flash Pegoberals Tooks SVCS Window Hep
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s ' ~ New Liision Project... 2
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poeKTapu nmoMouy kuonku _Build target s forre e
Claan Largst
(3] odtaos

1*% Rebudd o target fles
£ Trgnslate D:\labl\Textl.c

Pucynok 44 — TpaHcnauus nporpaMMHOTO
MOJYJISl TPU TIOMOIITY TJIABHOT'O MEHIO

Eme¢ oama cmoco® TpaHCHSAIMM TPOTPaMMHOTO IPOEKTa B HMHTEIPUPOBAHHON cpene
IPOrpaMMHPOBAHHUS, 3TO BOCIIOJB30BAaThCS TJIABHBIM MEHIO, KaK 3TO IOKa3aHO Ha pucyHke 44, HO
yo0Hee Bcero HaXkaTh Ha KiiaBuaType kinasuiy —F7.

Ecnu e HeoOX0aMMO OTTPaHCIMPOBATh BCE MMPOrPAMMHBIE MOJIYJIH BHE 3aBHCUMOCTH UMEIOTCS
00BEKTHBIE MOIYJIM MJTH HET, ¥ TIOJYYHTh 3arpy304HbIi (aiin, To Hakumaercst KHonka _Rebuild all
target files® mn BeIOMpaEeTCsl COOTBETCTBYIOIIEE MEHIO.

6 Yka3zaHusi no oTJIaJIke MPOrpaMM BO BCTPOEHHOM OTJIQ[IYHKe MPOrpaMm
6.1 Cioco0sbI 0TJIAIKH POTrPaAaMM

OTnmazka mporpaMM 3aKJIIOYAaeTCs B TPOBEPKU MPABHIBHOCTH pabOTHl MPOTpaMMBbl |
anmnapatypsl. [Iporpamma, He coepikalias CHHTaKCUUECKUX OIIMOOK, TEM HE MEHEE, MOXKET CO/IeP)KaTh
JOTHYECKUE OIIMOKHM, HE IMO3BOJSIONIME IPOTPpaMMe BBHIMONHATH 3AJ0KEHHBIE B HEH (QyHKIUH.
Jlornueckue OMIMOKM MOTYT OBITh CBSI3aHBI C QITOPUTMOM IPOTPaMMBbl HJIM C HENPaBHJIbHBIM
MOHUMaHUEM pabOTHI anmapaTypsl, HOAKIIOYCHHON K TOPTaM MUKPOKOHTPOJIIEPA.

BeTrpoeHHbli 0TaauuK M03BOMISET OTIIAJUTh T€ YYaCTKH KOJIa POTrPaMMbl, KOTOPbIE HE 3aBUCAT
OT pabOTHI aNmapaTypbl, He BXOAAIIEH B COCTaB MUKPOCXEMBI MEKPOKOHTpoJIIepa. st oTinaaku
porpaMM oObIYHO IPUMEHSIOT TPH croco0a:

1. IomraroBast oTaIKa MPOTPaMM C 3aX0JIOM B TTOJIIIPOT PAMMEI,
2. IlomaroBas 0oTa/Ika IPOTPaMM C BBITOITHEHHEM TOIPOTPAMMBI KaK OJTHOTO OTIepaTopa;

3. BeInosjHeHue MporpaMMsl 10 TOYKH OCTaHOBA.

[TomaroBast oTiaiKa MpOrpamMm 3aKJIF0OYaeTCsl B TOM, YTO BBIIIOJIHSAETCS OJIUH OIEpaTop
POrpaMMBbI U, 3aT€M KOHTPOJIUPYIOTCA T€ MepeMEHHbIE, Ha KOTOPbIE T0JIKEH ObLT BO3/IEHCTBOBATD
JTaHHBIN OIEepaTop.

Ecmn B nmporpamMme UMEIOTCA YK€ OTJIIAXKCHHBIC ITOAIIPOrpaMMBbl, TO MOAIIPOrpaMMy MOKHO
paccMaTpuBaTh, Kak OJMH ONIEPATOpP NPOrpaMmbl M BOCMO/Ib30BATbCA BTOPbIM CMOCOBOM OTNaAKM
nporpamm.

6.2 Ucnosib30BaHMe BCTPOCHHOI0 OTJIAAYHKA NPOTPaMM

Bri3os BCTPOCHHOT'O OTJIagA4YMUKa y)106Hee BCCTO OCYHIECTBUTDH, HAXKAB HA KHOIIKY OTJIaA4YWKa Ha
naHenau MHCTpyMeHTOB _file* kak mokazaHo Ha puCyHKe 45 MM BOCIOJIb30BaThCSI OBICTPON KHOMKON
—Ctrl+F5l
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KHONKa BLI308A BCTPOSHHOND
o1NaguMKa

M m & QACE oo
[‘::-st,‘Stoo Debug Session

Il

Pucynox 45 — BI30B BCTPOCHHOTO OTJIaIYMKA C UCTIOIBb30BAaHUEM KHONIKM Ha anenn —file

Ilocne 5TOro BHEWIHMKM BUJ HMHTETPUPOBAHHOW CPEAbl IIPOrPaMMHUPOBAHUS INPUHUMAET BHI,
IIOKa3aHHbIM Ha pucyHke 47. B BepxHeill yacTu IporpaMMbl MOSIBJISETCS JOINOJHUTEIbHAS IaHEIb
MHCTPYMEHTOB OTJIaAUMKa mporpamm (pucyHok 46). B HIDKHEH 9acTu mporpammbl MOSIBISIETCSI OKHO
IPOCMOTPA MAaMSITH KOHTPOJUIEpA U OKHO KOHTPOJIS IiepeMeHHbIXx — Watch.

K71 - pVision3 - [D:\lab1\Text1.c*|
[351..- Edk Vew Project Debug Flash Peripherss Jooks SVCS Window Heb
= A o

(GRS 5 g Q
Pro‘}'t Workspace -

Redw
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nepemennsix “Watch” npocMoTpa NaMsaTH

PI/ICYHOK 46 — HOHOJ’IHHTGJ’IBH&H MMaHCJIb HHCTPYMCHTOB OTJIaAYNKa ITPOTrpaMM.
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Pucynok 47 — BHemHuii BUJ THTETPUPOBAHHOM CPeJbl TPOrPaMMHUPOBAHUS B PEKUME OTIAAKU

porpamMm

OxHO pocMOTpa NaMATH KOHTPOJIJIEPA MOKHO HACTPOUTH Ha IIPOCMOTP NaMATH IPOrpaMM WU
NMaMATH JAaHHBIX, BBENS B JUAIOTOBOE€ OKHO —ajpecl KiIro4, JBOETOUME M aJipec HAYadbHOW SYCHKH
MaMATH.

Hamnpuwmep:
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d:0 — mpocMOTpeTh MaMsATh JaHHBIX HAYMHAS C HYJICBOW SUCHKY;

€:0 — mpocMOTpeTh MaMATh MPOTrPaMM HAYMHAS C HYJIEBOU SYCHKH;

X:0 — mpocMOTpeTh BHELIHIOK MaMATh JaHHBIX HAUWHAS C HYJEBOU STUYEHKH.

IIpy ucnosnb30BaHUM BCTPOCHHOIO OTJIAAYMKA IPOrPAMM I KOHTPOJIA IIEPEMEHHBIX MOKHO
BOCIIOJIb30BaThCcsl OKHOM —Watch. B GoibIIMHCTBE cilydaeB 3TO HaMHOI'O BBIFOJHEE, YeM
UCTIOJIB30BaTh MPOCMOTP NMaMsTH JaHHbIX. [lepeMeHHbIe B 3TOM OKHE 0TOOpa)kaloTcsi B TOM (opmare, B
KOTOPOM OHHM OblIM OOBsBIEHBI B Iporpamme. s noGaBneHus mepeMeHHoW B okHo —Watch
JIOCTaTOYHO IIEJIKHYTh IPaBOM KHOIKOM MBIIIM 110 NEPEMEHHON B TEKCTE€ INpOrpaMMbl B OKHE
OTJaJ4MKa [Iporpamm, Kak 3TO IIOKa3aHO Ha pucyHke 48.

S OKHO TIPOCMOTpa IEPEMEHHBIX COJCPKUT JBE
10 |22 undo 3akimagku —Watch #1 u —Watch #2. DTto mo3Bossier
o y IPYNIMPOBaTh MEPEMEHHBIC, 110 KaKOMY JIMOO MPHU3HAKY,
’: Ty ca HallpuMep IO OTIaXUBAaeMbIM noxanporpammam. Ilpu
15 (R Cooy no0aBJICHUHM TiepeMeHHOW Bbl BbIOMpacTe HOMEp OKHaA
i [POCMOTpPA OKHA TIEPEMEHHBIX.
18 et i Kpome mnpocmorpa T17100adbHBIX IEPEMEHHBIX,
;3 | ShowDisassembly e ci0s01E KOTOpPbIE CYIIECTBYIOT Ha MPOTSKEHUU BCEH MPOTrPaMMBI,
2 = sethoyen Cowte OKHO TMPOCMOTPa TIEPEMEHHBIX COJEPKUT 3aKJIAJKY
2 ) —Ilocalsl. Dta 3akimagka 1O3BOJISIET  OTCJICKUBATH
é %) Run to Cursor Ine JIOKaJIbHBIE TICPEMEHHBIC, KOTOPBIC CYIIECTBYIOT TOJBKO
BHYTPH TOJNPOrpaMMbl. BBOIUTH HMMEHA JIOKAJbHBIX
lel |, l"::;f;cm"mm i MEPEMEHHBIX B ATY 3aKJIaJIKy He HYy)KHO. OHHU MOSIBIISIOTCS
B o B OTOM 3aKJIaJKe aBTOMATHYECKH, KaK TOJIBKO BEI

Clowr conplete Cods Coverage o == TIONAJAETE B HOANPOrPaMMy, B KOTOPOH HCIIOJIB3YHOTCS

TR _ JIOKaJIbHbIE IEPEMEHHBIE.
'T(::",':: % 75 g [Tpu OTJaJKe porpaMm Ha S3BIKE
AR 9% F2 08~ [IpOrpaMMHUpPOBaHUSA acceMOIep OYECHb BAKHO
nend Pl [ R e e weon: 1 " KOHTPOJMpOBATH COAEPKUMOE BHYTPEHHHX PETUCTPOB
ma  MUKPOKOHTPOJIEpPA. DTO MO3BOIAET CHENaTh 3aKIajgKa
advarced Regs B OKkHe MeHemkepa IPOEKTOB, IIOKa3aHHAas Ha
pucynke 22 (neBas paOouas oOnactb). B 3TomM okHe
Pucynok 48— JloGaBiieHHs IEPEMEHHON B MOXKHO  IIPOKOHTPOJIMPOBATh ~ COJEPIKUMOE  PETMCTPOB
OKHO npocMoTpa —Watch Tekylero OaHKa, yKas3aTelnss cTeKa M IPOrpaMMHOrO
CUCTUYMKA, COACPKUMOE aKKyMyJsITopoB A u B, a Taxxke

COCTOSIHHE pabouux (hjaroB MUKpOKOHTpoJuiepa B peructpe PSW.

OnuH omepatop MporpamMmbl MOXeET ObITh BBINOJNHEH HaxkaTheM KHomku F11. Ecau BbI3oB
HNOJIMPOrpaMMbl  pacCMaTpUBAETCs KaK OJUH Oleparop, TO I[OLIAaroBas OTIaJKa IPOrpaMMBbI
OCYLIECTBIIsIeTCs HaxkaTueM KHonku F10.

Hcnonp30BaHne TOUEK OCTAaHOBA MO3BOJISET MPOIYCKaTh YK€ OTIAKEHHYIO 4acThb MPOrPAMMBI.
Jns Toro, 4roObl YCTaHOBHTH TOYKY OCTaHOBAa, MOXKHO BOCHOJb30BaThCsl KHOMKOHM (Insert/remove
Breakpoint ) Ha naHenu (aiiaoB WM BOCIOIB30BaTHCS TJIaBHBIM UJIM BCIUIBIBAIOLINM MeHI0. [lepen Tem
KaKk HakaTh Ha KHOIKY YCTAHOBKM TOYKHM OCTAQHOBA, HEOOXOJMMO YCTaHOBUTH Kypcop Ha CTPOKY
HCXOJHOI0 TEKCTa MPOTrpamMMBbl, IJIe HEOOXOAMMO OCTaHOBUTH BBIITOJIHEHUE MPOTPAMMBbI.

Touka ocTaHOBa YCTaHaBIMBAE€TCS B MECTax, IJ€ HEOOXOAMMO IPOBEPUTH COJACPKUMOE
MEPEMEHHBIX WM ITPOCTO MPOKOHTPOIUPOBATH, IEPEAACTCS JIU YIpaBIEHUE JTaHHOMY OIepaTopy.

[locne Toro, Kak YCTAHOBJEHBI BCE HEOOXOJWMBbIE TOYKH OCTAaHOBA OCYILECTBIISAETCS
BBITNIOJIHEHHE TIPOrpaMMBbl B CBOOOIHOOETYIIIEM pexxumMe. J[J1s 3TOro MO>KHO BOCIIOJIB30BAThCS KHOMKOM
(Run) win Haxxath Ha KHOTIKY F5 Ha knmaBuarype.

MosxeT BO3HUKHYTh CHUTyallds, 4YTO IporpamMma HE MepenacT YIpaBlIeHHE HU OIHOMY U3
OIIEpaTOpOB, HAa KOTOPBIX YCTAHOBJEHBI TOYKM OCTaHOBA. B 3TOM ciydyae A mNpekpalieHus

Juthning

BBINIOJIHEHUS] TPOrPAMMBI CJIEAYET BOCHOJIb30BAThCS KHOIKOM e (Halt) unm HaxaTh Ha KHOMIKY
—Escl na knaBuatype.
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Touka ocTaHoBa MOXKET OBITHh HCIOJIL30BaHA MHOTI'OKpPAaTHO. I/IHOFI[a K€ BO3HHUKACT
HGO6XOI[I/IMOCTI: OOHOKPATHO MMPOMYCTUTL 4aCTh OIICPATOPOB. B sTom CJIy4ac MOXXHO BOCIIOJIb30BATbCA

KHOIIKOW BBIINOJIHEHUs IIPOIPaMMBI 10 Kypcopa AL (Run to Cursor line). I[Tpu HaxaTuu Ha 3Ty KHOIIKY
nporpaMma OyJeT BBIMOJHATHCS 10 TEX MOp, MOKa YIpaBJICHWE HE OYIEeT MepeiaaHo orepaTopy, Ha
KOTOPOM HaxoAuTcs Kypcop. Kak TOJIbKO 3TO MPOM30MAET, BBIMOJIHEHUE MPOTrpaMMbl OyJeT
OCTAHOBJICHO, M MOXHO OYyJeT NPOKOHTPOJMPOBATh MEPEMEHHbIE M TMPOAOKUTH BBINOJIHEHUE
MIPOTrpaMMBbI B IOIIATrOBOM MJIM CBOOOTHOOETYIIIEM PEKUME.
Iopsiaok BbINOIHEHUS PA0OTHI:
1. Boiinute B MHTErpUPOBAaHHYIO cpeay nporpammupoBanus 2. Co3naiite HOBBIN (aill HICXOTHOTO

TekcrTa nporpammbl. Ms daiina moxer ObITh, HaipuMmep, L1.c (pacimmpenue *.c 00s3aTenpbHO).

TekcT nmporpaMMel:

main()

{

//3amanue maccusa int A[10]={2,5,-8,7,-3,15,38,-11,66,-6};

//00BsBIIEHNE TIEPEMEHHBIX 1IEJIOTO THIIA

int 1,S,P;

//HayanbHOE 3HAYEHHUE CYMMBbI

S=0;

//HaYaIpHOE 3HAYEHUE TTPOU3BEICHUS

P=1;

//mepemennas nukia I mamensercs ot 1 qo 10 ¢ marom 1

for (1=1;1<10;1++)

{

// HaXOXICHHUE TTPOU3BEICHUS BCEX AJICMEHTOB MacCHBA
P=P*A[l];

//ecin >i1eMeHT MaccuBa MeHbIe 0

if(A[1]<0)

S=S+A][l];

//HaX0XIEHHE CYyMMBI OTPHIIATEIbHBIX 3JICMEHTOB MacCHBa

3

OTta mporpamma HaxoJIUT CYMMY OTpULATENbHBIX 3neMeHTOB MmaccuBa A[10]. ITocne

BBINOJIHEHUS] MPOrpaMMbl pe3yabTaT (cymma) OyAeT HaxoOuTbcs B suelike mamsatu S. 3.

Co3znaiite npoekt ¢ umeneMm LABI.

4. lo6aBbTe B MPOEKT (hailsl ¢ MpOrpaMMOi.

5. OTTpancaupyiTe NpOrpaMMHBIN POEKT.

6. YOeaurecs, 4TO NP TPAHCISILIUK TPOTPAMMHOTO MOJTYJIsl HE OOHApy>KEHbl CHHTAKCUYECKHE
OIIHUOKH.

7. Y0enurech, 4TO B TUPEKTOPUH NTPOEKTA CO3/JaHbl 3arpy30uHbIi (aiiln ¢ pacumpenue st u
3arpy304Hbli hex-gaiin ¢ pacmmpenuem .hex.

8. BrInosHUTE MOMIAroByro OTIaKy MPOrpaMMbl ¢ Hcnoib3oBaHueM KHomku F11. Ha kaxaom
11are BHIMIOJIHEHUS MIPOTPAaMMBI 3aITUIIIUTE 3HAYCHHUS UCTIONIB3YEMbIX MTEPEMEHHBIX TPOTpaMMebl: Ali] n
S.
Xoa pa0dorsI:
1. Bxmounte 9BM, 1 BBI30BUTE MHTETPUPOBAHHYIO CPEy MPOTPAMMHUPOBAHUS, MIETKHYB MBIIIBIO 10

3HAYKy w

Coznaiite HOBBIH (a1 ICXOAHOTO TEKCTA MPOTPAMMBI.

BBenure 3aqaHHbIA UCXOIHBINA TEKCT TPOrPaMMBbl, HCTIOJIb3YS KJIABUATYPY.

OTkpoiiTe AMaTOroBo€ OKHO COXpaHEHHs (aiiya, MIEIKHYB MBIIIbIO 10 3HAYKY o2 o

Co3znaiite HOBYIO manky ¢ umeHeMm LAB1. J[71s1 3TOT0 MIETKHUTE MBIIIBIO 110 3HAYKY &

Beeaute ums aitna, manpumep Ll.c (pacmmpenune ¢aiina A0MKHO OBITH 00s3aTeNnbHO *.C), U
HaXMUTE Ha KHOIKY KJIaBHaTypsl —Enter.

o0 s~ wN
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7. Co3paiite HOBBIM TpoekT. Jlnsi aToro BeIOepuTe moameHio —New projectl u3 meHto —project.
Bribepure nanky pazmerienust HoBoro rnpoekra — LAB1. Ykaxure ums npoekra — L1.

8. Tenepb MOXXHO MOJAKIJIIOYATh K MPOTPAMMHOMY IMPOEKTY (ailyl ¢ UCXOJHBIM TEKCTOM MPOrPaMMBL.
JJ1s1 3TOT0 MOKHO IICIKHYTH MTPABOI KHOMKOM MBIIIH 110 3HAYKY IPYMIBI (aiijIoB B OKHE MEHEKepa
MIPOCGKTOB, KaK 3TO Ioka3aHo Ha pucyHke 40, u BbIOpaTh omnmmio 100aBieHHS (ailyioB K
IPOTPaMMHOMY TIPOEKTY.

9. Orrpanciupyiitenpoekt, HaxkaBkHONKy —F7 (Rebuild all target files). Ecim ectp ommbOkwu,
UCTIPaBbTE UX B TEKCTOBOM penakTope cpenst Keil.

10.  IlIpu oTrcyTcTBHM OMIMOOK yOEAUTECH, YTO B AUPEKTOPHUU MPOEKTA MOSIBUIICS 3arpy30UHbINA (aiin
C pacmpeHueM .hex.

11.  [Ins BbI30Ba OTJaYMKa HISIKHUTE MBIIIBIO 3HAYOK €r0 3aImycKa Q.

12. BpImogHUTE MOMIATOBYIO OTJIAAKY MPOTpamMMbl ¢ Hcmoib3oBanueM kHomkun —F11. Ha xaxmom
1I1are BBIMOJIHEHUS MIPOrPaMMbl 3alHIINTE 3HAYEHUS UCIIOJIb3yEeMbIX MEePeMEHHbIX mporpaMMbl A[l]
u S. Eciu npu BbI30BE OTNIaguMKa B HIJKHEH YacTH 3KpaHa OTCYTCTBYET OKHO IPOCMOTpa
MePEMEHHBIX, €r0 MOXXHO BKIIIOYHTh, BHIOpaB B MeHI0O —View komanmy —Watch & call stack
window, 1100 BOCHONB30BATHCS HMKOHKAMH, TOKAa3aHHBIMH Ha pucyHke 46. Jlns moOaBineHHS
nepeMeHHoil B okHO —Watch 1ocTaroyHo MmIEIKHYTH MPaBOM KHOMNKOM MBIIIM 1O HYXHOU
NIEPEMEHHOI B OKHE MPOrpaMMBI U B TTosiBEBIIEMCsI OKHE BbIOpaTh ADD to Watch window.

dopma npeacTaBieHus pe3yJbTara:

Otuer 1o paboTe 10JIKEH COAEPKaTh:
1. HammeHoOBaHUE PaOOTHI U LIEJb PAOOTHI;
2. pe3yibTaThl pabOTHI;
3. BBIBOJBI IO paboTe.

Kpurepum ouenku:

OlieHKa «OTJIMYHOY» CTABUTCS, €CJIM 3aJaHUE BHIMOJIHEHO BEPHO U MOJIHOCTHIO.

OreHKa «XOpOILI0Y» CTAaBUTCS, €CIIH JIOMYIeHa OJHA UJIH JIBE OIIMOKH, MPUBEIIINE K
HETMPaBUILHOMY PE3YJIbTaTy.

OLieHKa «yAO0BJIETBOPUTEIBHO» CTABUTCS, €CIIU MPUBEAECHO HETIOIHOE BBIOJIHEHUE 3aJaHUsI.
OrneHka «HEey/I0BIETBOPUTEIBHO» CTAaBUTCS, €CIIU 3aJjaHHE HE BBIMOIHEHO.

JlaGopaTopHoe 3ansitue Ne 6
Oprannsanus BBoAa-BbIBOJA HHGpOpManun Yepe3 napasiejababie moprtel MK ADuC842
Heabr pabGorbl: pa3paboTka NporpamMmbl YIPaBIEHUS CBETOAMOAAMHU C HCIOJIb30BAaHHEM
napasuienasHoro nopra MK
Boinosinus pa6ory, Bel Oynere:
ymemy:
(hopMHpOBaHHE YMEHUN TPUMEHSTH CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIaCTSIX;
- IPUMEHSATH BHIOPAHHBIE SA3BIKH POTrPAMMHUPOBAHMS [T HAIIMCAHUS IPOTPaMMHOI0 KOJ1a;
- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- IPUMEHATh HOPMaTHBHbIE IOKYMEHTBI, ONpeeNIgionue TpeOoBaHus K 0POPMIICHHIO IPOrPAMMHOIO
KOJa;
- HCTOJIH30BaTh BO3MOXXHOCTH UMEIOIIEHCS] TEXHUYECKON H/UITH IPOrPAaMMHOM apXUTEKTYPHI;
- IPUMEHATH COBPEMEHHBIE KOMIIMIIATOPHI, OTJIAJYUKH U ONTUMHU3ATOPBI IPOrPaMMHOTO KOJIa;
- pacmo3HaBath 3ajauy /Wiy npodiaemMy B Mpo(hecCHOHAIBHOM W/UIIA COLIMATBHOM KOHTEKCTE;
- aHAJIM3UPOBATh 3314y U/WIK IPOOJIeMY U BBIIETAThH €€ COCTaBHbBIE YaCTH;
- TPAMOTHO H3JIaraTh CBOM MBICIU U O(OPMIIATH JTOKYMEHTHI MO MPO(EeCcCHOHANBHON TeMaTHKe Ha
rOCy/1apCTBEHHOM $SI3bIKE;
- TOHUMAaTh OOLIMI CMBICT YEeTKO IPOU3HECEHHBIX BbBICKa3blBAHUNH HA W3BECTHBIE TEMBbI
(mpodeccuoHanbHbIE U OBITOBBIE), TOHUMATh TEKCThI HAa 0a30Bble MPOPECCHOHATBHBIE TEMBI;
MarepunanbHoe obecnieyeHue:
1. KommbroTep ¢ TUIIEH3MOHHBIM IPOTPaMMHBIM 00€CIIEYEHHUEM.
2. MynabTUMeana IpoeKTop.
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3. Jlabopatopnsbie crerapl «LESO1»

I[oaroroBka Kk pa6ore
N3yuuts TeopeTnueckuii Mmatepuai o teme (cM. [Ipaktuueckyro padoty Ne2)

Pabora ¢ peructpamu cnenMaJbHbIX (PYHKIMIA

Bce nporpamMmMHO JOCTyNHBIE PEruCTpbl  YIpaBi€HUS, KOHPUTYpaLUU U  JaHHBIX
MHUKPOKOHTPOJUIEpAa BKJIIOYEHBI B 00JacTh PEerucTpoB crneuuanbHeix ¢yHkuuid (Special Function
Register — SFR). Dta 061acth (hopMaibHO 3aHUMAET crapiiie 128 0ailT BHYTpEHHEH MaMATH JaHHBIX,
HO OOpallieHue JOJKHO OCYHIECTBISTHCSA 1O OMPEACICHHBIM apecaM s9eeK MM OTICIbHBIM OUTaM.
Peructper SFR peamusyroT wuHTepdelic MeXITy MHUKPOIPOIECCOPHBIM SIPOM U BHYTpPEHHEH
nepudepueit MUKpOKOHTposuiepa. Bee peructpsl crnennanbHbIX (YHKIME UMEIOT KaK CUMBOJIMYECKHE
uMeHa (MHEMOHUWKH), TaK W ajjpeca B KadecTBe sueeK BHyTpeHHeW mamsatu. MHpopmammo o6 SFR
MOKHO HaWTH B JOKYMEHTAllMd Ha MUKPOKOHTPOJUIEP, OOBIYHO YKa3bIBA€TCS HE TOJHKO Ha3BaHUE U
aJipec perucTpa, HO U 3HAUYEHUE, 3alMCAHHOE B HUX TOCJe cOpoca KOHTPOIIIEpa.

Yacte perucTpoB, aapeca KOTOpbix 3akaHuyuBatroTcss Ha Oh wunmm 8h, comepxur mnpsimo
aapecyeMble OUTHI, ajpeca 3TuX OuToB HaxojsaTcs B nuanazoHe 80h — FFh. Kpome anpecoB 3Ttu OUTHI
UMEIOT €Il W HMMEHAa, KOTOpbIe MOTYT OBITh ONpENENCHbI B sI3bIKaX IPOrpaMMUpPOBaHHUA. Takum
o0pa3oM, K IpSAMO aJIpecyeMbIM OUTaM PErucTpaM CHEeUUATBHBIX (DYHKIMA MOXHO OOpamiatbesi Mo
uMeHaMm. Ecnu B peructpe OUTHI HE MPSAMO aJipecyeMble, TO UX MMEHa CIy>KaT TOJbKO Ui yao0cTBa
onucanust (yHKIMOHUPOBAHUS COOTBETCTBYIOIIErO OJIOKa MHKpPOKOHTpoiuiepa. st oOpamieHus x
orpeieieHHOMY OUTY TaKOro perucrpa JAODKHA MPOU3BOJIUTHCS BBIOOpKA OaifiTa LENMKOM, a 3aTeM
HaKJIa/IbIBaThCSl HYXKHAasi MackKa.

s pabGoThl ¢ mOpTaMu MHUKPOKOHTposuiepa Ha si3bike (C51 BBeIeHBI ClielUajibHbIE THIIBI
MEePEMEHHBIX — PETUCTPHI CrenuanbHbIX (QyHkuil sfr. CHHTaKCUC ONpeNeseHUsT PEerucTpa BBITISIUT
clenyrmumM o0pa3om:

sfr name = address;

rae name — wums peructpa SFR (s1r000# unentugukarop);

address — anpec peructpa SFR.

[Tpumep oOBsBICHUS:

sfr PO = 0x80; /* INopr-0, ampec 80h */

sfr P1 0x90; /* Hopr-1, azmpec 90h */

sfr P2 = 0xA0Q; /* Iopr-2, ampec AOh */

sfr P3 = 0xBO; /* IlopT-3, ampec BOh */

[Tocne Takoro oObSIBICHUS B TPOrPaMMe MOKHO HCTIONIb30BAaTh PETUCTP KaK OOBIYHYIO
0JIHO0ANTOBYIO IEPEMEHHYIO.

OObsBIIeHNE OTIAEIBHBIX OUTOB B MOOUTHO aJIPECYEMBIX PErHCTPaxX MPOUCXOTUT C MTOMOIIBIO
KJIFOYEBOTO CJI0Ba sbit OTHUM M3 CIEIYIOIUX CIIOCOOOB:

sbit name = sfr-name”bit-position;

sbit name = sfr-address”bit-position;

sbit name = sbit-address;

rae:

name — uMg Ourta B SFR;

sfr-name — mMsa 3apaHee o0OBABJEHHOTO SFR;

bit-position — nmos3uuusa OMTa B COOTBETCTBYKIEM PETUCTPE;

sfr-address — anpec peructpa SFR;

sbit-address — HenocpeICTBEeHHBEM anpec OuTa.

Takxum oOpazom, Bropoii Out nopta PO MoskeT ObITh 3amIMICaH OJHUM U3 CIIOCOOOB:

sbit p0 2 = 0x82; // HemnocpeICTBEHHEN ampec

sbit p0 2 = 0x80"2; // mcnomesys ampec SFR

sbit p0 2 = P0"2; // 3BapaHee oOBaABJeHHEM PO

Jl1is ompesienieHus aApecoB PErUCTPOB U OTACTBHBIX Pa3psI0B B HUX CIEAYET 00paTUTHCS K
PUCYHKY 5.

OOBsBICHNE PETUCTPOB CIIEUATBHBIX (PYHKIUHA CleyeT J1enaTh nepel OCHOBHOM
nonnporpaMMoii. SFR He MOXeT ObITh 00BSABIEH BHYTPH (PYHKIIHH.

45



Pabora 3arpy3unka nwFlash

Jns  3arpy3Kd  HCHOJHSIEMOTO KOJa BO BHYTPEHHIOIO MaMATh MHKpomIpoleccopa u
B3auMoIecTBUs JabopaTopHoro creraa ¢ [1K paspabdorana mporpamma nwFlash. TIporpamma nwFlash
MIO3BOJISIET:
— MPOU3BOJUTH OUCK MOJKITFOUEHHBIX K KoMIbioTepy 110 USB uHTEpdeiicy 1a00paTOpHBIX CTEHIIOB;
— aKTHBHMPOBATH COCJAMHEHHE C OJJHUM U3 HalJICHHBIX CTCH/IOB;
— BBITIOJIHATE COpoCc MUKpOKOHTposuiepa (Reset);
— 3arpyxarb Bo flash — maMsaTh MUKpOKOHTpOJIJIEpA M0JIB30BATENBCKYIO IPOTPAMMY;
— NPUHUMATH ¥ OTIIPABJIATH JIaHHBIC B TEKCTOBOM M IIECTHAALIATEPUIHOM BHe 110 nHTepdericy UART
(pexuM TepMHUHAIA).

Wutepdeiic nwFlash cocTtouT u3 Tpex 371eMEHTOB: TJIaBHOIO MEHIO, OKHA TEPMHHAJIa U OKHA
COCTOSIHUSI.

T N T — T Mnaonoe
Tepeeun MEHIO

Owvo

TepMmmsana

Oxno

COCTOsIMMNS

Pucynok 49 — Unrepdeiic 3arpy3unka nwFlash

I'maBHOE MeEHIO MO3BOJISIET IMPOMU3BOAUTH OIEpPALMUM CO CTEHJIOM, a TaKKe HacTpauBaTh
napaMmeTpsl TepmMuHana. OKHO TepMHMHAlIa CIYXHUT Ui OTOOpaXXCHHsS JaHHBIX, MOCHUIAEMBIX
MHUKpOKOHTposuiepoM 1o uHTepdeiicy UART, a Taxke aias OTIPAaBKH MOJIB30BATEIBCKUX JAHHBIX OT
KOMITbIOTEPa MUKPOKOHTpOJIIEpy. B OKHE cOCTOsHMS OTOOpakaroTCsl pe3ylbTaThl BCEX MPOBEICHHBIX
onepauuii 1 KOHTPOJIA.

s pabotsl ¢ mporpammoit nwFlash cnenyet 3amyctuts mporpammy. Ilpy Haxatuu Ha MyHKT
riaBHoro MeHwo "[loaxntoueHue" nporpamMma BBIOJHUT MOUCK MOJAKIIIOUEHHBIX CTEHJIOB U OTOOpa3uT
UX Ha3BaHUS B PACKphIBIIEMcsS MeHIO. Eciy Bbl 3a0bITH MOKIIIOUUTE CTEHI, TO MOSBUTCS HAAMUCH "HET
MOJKIIOYEHHBIX CTEHJOB", B OJTOM Clly4ae TOJKIIYUTE CTEHJ M CHOBA pPaCKpOWTE MEHIO
"TMogxmrouenue".

[Tocne BeiOOpa crennma u3 meHio "[logkmiouenue". B okHe COCTOSIHUS JOMKHA TOSIBUTHCA
Hagnuck "llogkmioueHo k "umms crenpa". Ilocie 3TOro CTaHOBUTCS JOCTYNHBIM ITYHKT MEHIO
"Oneparuun", rae MOXKHO:

— BBIMIOJIHUTE CcOpPOC MHKPOKOHTposuiepa. Ha cTeHae HauHET BBINOJIHATHCA MpPOTrpamma,
3anMcaHHas B MUKPOKOHTPOJUIEP B MOCIEIHUN pa3;

— crepeTs flash-nmamsaTe Mukpomnporeccopa;

— 3arpy3uTh UCHOJHSAEMbIN *.hex (haili B maMaTh MUKPOKOHTPOJLIEPA.

B nmosiBuBIIEMCS OKHE HEOOXOIMMO YKa3aTh MyTh K *.hex ¢airy.

Mozt wo-men Ineet Tepreeare (Eaves

Tegenaun

[RUSS—.




Pucynoxk 50 — UnTepdetic 3arpy3unka nwFlash. Oneparus.
[locne BbIMOMHEHHS pabOTBI CO CTEHIOM, BbIOepUTe MYHKT "OTKIIOUUTBCA" B MEHIO
"l[Monknrouenue", 3aTeM 3aKpONTE MPOrpamMmy.
IMopsi10K BHINOJHEHUS PA0OTHI
1. BoiBoa nungopmannu yepes napajiebHbId MOPT
1. ITo npuHIMNMATIBHON CXEME YCTAaHOBUTE, K KAKUM ITOPTaM MUKPOKOHTpPOJLIEpA IOAKIFOUYEHbI
CBETOJIUO/IBI.
2. Ilo Tabnuue peructpoB cnennanbhubix GyHkuuii (SFR) onpenenure agpeca peructpos TpedyeMbix
MOPTOB.
3. BolimuTe B HHTErpUpOBaHHYIO cpeay nporpammupoBanus Keil-C.
4. Cozpaiite ¢aili mpoekra.
5. BBenuTe TEKCT MporpaMmbl B COOTBETCTBUH C 3a/IaHUEM:
6. KaxxaoMy cTyneHTy TpedyeTcs 3a)eub CBETOIMO0/1bl, COOTBETCTBYIOIINE HOMEPY CBOEIO BapUaHTA B
OWMHAPHOM BHJIC.
7. OTTpaHCAUPYITE TPOTPAMMY, H UCIIPABHTE CHHTAKCHUYECKUE OITUOKHU.
8. 3arpy3ute nonydeHablid *.hex ¢aiin B maboparopusriii crenn LESOI.
9. Yoenurecs, uyto Ha naboparoprom crerne LESOI 3axuratorcs TpeOyeMblie CBETOIHOIBI.
10. TTokaxkuTe pe3ynbTar mpernoaaBaTesio.
2. Boa ungopmanum yepes napajjiejJbHbIH NOPT (10NOJTHUTEIHHO)
1. Tlo npuHIUOHAIBHON cXeMe YCTaHOBHUTE, K KAKOMY IMOPTY MUKPOKOHTPOJUIEpa MOAKII0UYEeHA
KHOTKa S2.
2. OmpenenuTte agpec NopTa, K KOTOPOMY MOAKITIOYEHA KHOIKA.
3. M3MeHuTE UCXOMHBINA TEKCT MPOTPAMMBI TAKUM 00pazoM, YTOObI TpeOyeMbIe CBETOIHOIBI
3aropajych TOJBKO MO HAXKATHIO KHOIKHU.

4. OrtTpaHcaupyiTe Nporpammy, 1 UCIPaBbTE€ CUHTAKCUUECKHUE OIINOKH.
5. Barpysute moay4eHubiit *.hex daiin B maboparopusiii creng LESOL.
6. Ybemurech, 4TO NpU HAKATHH HA KHOIKY 32)KUTAETCSI CBETOMOIbI, COOTBETCTBYIOIINE BaIIeMy
BapUaHTYy.
7. IlokaxuTe pe3ynbTaT NPernoaaBaTesio.
1. IIpumepsl nporpamm npuseaeHs! B ¢gaitaax 1.c u 2.c (cm. Ilpuitoxkenne)

Buecure n3menenus (o BapuantaM) B mporpammy 1.C uist BKJIIOUEHHUS 3a/laHHBIX CBETOINO/IOB,
UCnob3ys napaiensHsiii nopt MK. BritoueHHble ¢cBeTOMO/ b TOMEUEHB! X, OTKIoueHHbIe — 0.

Ne Ne ceeronmona
BapHuaHTa 1 2 3 4
1 X 0 0 0
2 0 X 0 0
3 0 0 X 0
4 0 0 0 X
5 X 0 0 X
6 X 0 X 0

Brecute n3meHeHus B mporpammy 2.C JJI1 BKIIFOUCHHA 3aJaHHbIX CBETOAMOJ0B 110 HA)KAaTHIO Ha
KHOIIKY, UCII0JIb3YH HapaHHCHLHLIﬁ ImopT MK. BkniodeHHEIC CBETOAHUOJbI TIOMCYCHBI X, OTKIKOYCHHBIC
-0.

Ne Ne ceronmona Ne cBeronmona
BapHaHTa 1 2 3 4 1 2 3 4
1 X 0 0 0 0 0 0 X
2 0 X 0 0 0 0 X 0
3 0 0 X 0 0 X 0 0
4 0 0 0 X X 0 0 0
5 X 0 0 X 0 X X 0
6 X 0 X 0 0 X 0 X
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dopmMa npeacTaBjieHus pe3yJabTara:

OTuer J0KEH COIePKATh:

1. Lenb paboTHLI.

2. I'padmyeckyro cxemy aaropurMa mporpaMMel.

3. UcxoaHblil TEKCT MPOrpaMMBbl.

4. ConepxxuMmoe ¢aiiia JIMCTHHTA TPOTPAMMHOTO ITPOCKTa.

5. BBIBOJIBI 110 BBITIOJIHEHHOH J1a00OpaTOpHOU padoTe.
Kpurepum ouenku:
OrneHka «OTJIIMYHOY CTaBUTCSI, €CJIM 3a/IaHUE BBIINOJIHEHO BEPHO U MOJHOCTHIO.
Or1ieHKa «XOpOIII0Y» CTABUTCS, €CIIH JIOMYIICHA O/IHA WJIH JIBE OIINOKH, IPUBEIIINE K
HENPaBUWJILHOMY Pe3yJbTary.
OLieHKa «yI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU MPUBEACHO HETIOIHOE BBIITOJIHEHHUE 3aJaHusl.
OrneHka «HeyI0BIECTBOPUTEIBHOY» CTABUTCS, €CIIU 3aJjaHKHE HE BBIMOIHEHO.

JlaboparopHoe 3ansiTue Ne7.
PazpaboTka nporpaMmmbl ynpaBJ/jieHUs] KJIABHATYPOIl MATPUYHOI0 THIIA

Hean pa6oThl: pa3paboTath U OTIAAUTH POTPAMMY YIIPABICHUS MATPUYHOM KIIABUATYPOH C
nomoIibo MK

Beimosiaue padory, Bel Oynere:
ymemy:
(dbopMUpOBaHNE YMEHUI TPUMEHSTh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIINX 00JIACTSIX;
- MPUMEHSTH BRIOPAHHBIC SI3BIKU MPOTPAMMHPOBAHUS JIJIsl HAIIMCAHUS ITPOTPAMMHOTO KOJIa;
- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOTPaMMHUPOBAHUS;
- IPUMEHSATh HOPMATHBHBIE JOKYMEHTBI, ONIPEICIISIFOIINE TPEOOBAaHUS K OPOPMIICHHIO TIPOTPaMMHOTO
K04,
- HCII0JIb30BaTh BO3MOKHOCTH UMEIOIIENCsl TEXHUYECKON U/UITH MPOTpaMMHON apXUTEKTYPHI;
- IPUMEHSATH COBPEMEHHbBIE KOMITIIIATOPHI, OTJIAYUKH U ONTUMHU3ATOPBI IPOTPAMMHOTO KOJIa;
- pacrmo3HaBaTh 3a7a4y U/Wiv mpo0aemMy B mpoheCcCUOHATFHOM H/UIH COIIMAIbBHOM KOHTEKCTE;
- aHAIM3UPOBATH 3aJ1a4y W/HIIK IPOOJIeMy U BBIIETATh €€ COCTaBHBIC YaCTH;
- TPAaMOTHO HW3JIaraTh CBOW MBICTU W O(DOPMIIATH JOKYMEHTHI IO MPO(EeCCHOHATLHOW TEeMAaTHKE Ha
TOCY/IapCTBEHHOM SI3BIKE;
- TIOHMMAaTh OOIMA CMBICT YETKO TIPOM3HECEHHBIX BBICKA3bIBAHUW HA W3BECTHBIC TEMBI
(mpodeccroHanbHbIE U OBITOBBIE), TOHUMATh TEKCTHI HA 6a30BbIE TPO(HECCUOHATTEHBIE TEMBL
MarepuanbHoe o0ecnieyeHue:
1. KommboTep ¢ TUIIEH3MOHHBIM IPOTPaMMHBIM 00€CIIeYeHHEM.
2. MynbTuMeaua mpoeKTop.
3. Jlabopatopusle cteHbl «LESO1»

IToaroroBka Kk padore:
W3Y4IUTh HEOOXOMMBINA TeOpeTUUECKHi MaTepual mo teme (cM. [Ipaktuueckas padota No3)

PexomMeHaanum K cOCTABJIEHUIO MPOTPAMMBI

[Iporpamma i MHKPOKOHTpPOJUIEpA JKECTKO 3aBUCUT OT NPUHUHUNHAIBHOH  CXEMBI
pa3pabaTeiBaeMOro yctpoiictBa. HeBO3MOXXHO Hamucarh MNpPOrpaMMmy MAJisi MHUKPOKOHTPOJUIEPHOTO
ycTpoiicTBa He uMes Tiepea TIna3amMu ero cxembl. [loaToMy, mnepex HauyanoMm pabOTHl 1O
NpUHIMIAATBHOW cxeme yueOHoro creHaa LESOIl crmegyeT wu3yduTh CHoco0 MOIKIIOYECHUS
KIIaBUATypbl W CBCTOAMOAOB K MHUKPOKOHTPOJUICPY: OHNPCACINTH, K KaKUM IIOpTaM HOAKITHOYCHBI
CBETOJIMO/IbI, CTOJIOIBI M CTPOKH KJIaBUATYphI. 3aTeM 1o Tabnuiie SFR Hy)XHO y3HATh ajgpeca perucTpos
3aJIeiCTBOBAaHHBIX TOPTOB BBOJIa-BHIBOJIA.

[IporpamMma, ympaBisifoass MHUKPOKOHTPOJUIEPOM, 3alyCKaeTCs NPH BKIIOYCHUHU MUTAHH
YCTpPOMCTBA W HE 3aBepIaeT CBOIO paboTy, Moka He OyaeT BBIKIOYEHO muTaHue. [lostomy B
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nporpaMMe 00s3aTeNIbHO JOJDKEH OBbITh OpraHM30BaH OECKOHEUHBbIM LUKI. B Tene mukna nomkeH
IPOM3BOJIUTHCS ONPOC KJIAaBUATYPhI, aHAJIU3 TOJTYYEHHBIX JAaHHBIX M BBIBOJ pe3yibTaTa Ha CBETOIMOI.
Omnpoc KJ1aBuaTyphl 3aKIH0YAETCA B I10CIEI0BATEIbHOM CKAHUPOBAHUHU KaXXJIOTO CTOJIOLA, A7 3TOr0 Ha
COOTBETCTBYIOIIYIO JITHUIO ITOPTa BBIBOAA IMOAAETCS JOTMUECKUI HOJb (3KBHBAJICHT OOIET0 MPOBOJIA),
Ha OCTaJbHBIX CTOJOLAX JOJKEH OBITh BBICOKMH YpPOBEHb, IIOCIIE YEro ¢ MOpTa BBOJAA, K KOTOPOMY
HOJKJIIOUYEHBI CTPOKHM, CUMTHIBAETCA KOJ. Ecim cuMTanHbpl Bce €AMHHUIBI, TO HA OJHA M3 KIABHUII HE
Ha)kaTa, B MPOTUBHOM Cllyyae KOJI COJIEPKUT MHPOPMALUIO O HaxaThIX KiaBumax. CTOUT 3aMETHUTb,
YTO CUMTAHHBIA KOJ COACPXKUT HE TOJILKO HOMEP 3aMKHYTOTO KOHTAaKTa, HO ¥ MHPOPMALIUIO O HAXKATUU
HECKOJIbKUX KHOIIOK OJTHOBPEMEHHO, IOTOMY JIYUILIE XPAHUTh B IaMATH KOTPOJIJIEpa HEOCPEICTBEHHO
CUMTAHHBII KOJA, a HE IOTOBBIH HOMEp KHONKHU. JlJIi XpaHEHUs CUMTAHHOIO KoJa CleJyeT BBECTH
CHELUHATBHYIO TIEPEMEHHYIO.

[Ipy HanmucaHum mporpamMMbl HYXKHO HOMHUTh 00 0COOEHHOCTH MapajuienbHoro mnopra Pl B
MukpokoHTposuiepe ADuC842. DToT nopT 1o ymMOJI4aHHIO HACTPOEH Ha BBOJ aHAJIOTOBBIX CHTHAJIOB
(dynkuus AIIT). s Toro 4To0bl MEpeBECTH MOPT B PEXUM ITU(POBOTO BXOJ1a, B COOTBETCTBYOIIHI
Our mopra HEOOXOAMMO 3amMcaTh JOrMYeckuid Homb. Crenate 3TO HYXKHO OJMH pa3 IpH
UHHULIHAAIN3ALMN MUKPOKOHTposuiepa. IIopT He MMeeT BHYTPEHHEro yCHWJIMBAIOLIETO TPaH3UCTOpa, U
NOTOMY TpH BBOJE JAWCKPETHON HMH(OpPMALMU dYepe3 HEero He TpedyeTcs 3ammchiBaTh B Pa3psiabl
JIOTMYECKYIO €AMHULLY.

IMopsi10K BHINOJHEHUS PAGOTHI:

1. Ilo npuHIMNUANTBHON CXeMe YCTaHOBHUTE, K KaKUM IOpTaM MHUKPOKOHTPOJUIEPA MOJKIFOUEHBI
CBETOAMO/IBI, & TAK)KE CTOJIOIBI 1 CTPOKHU KIIABHATYPHI.

2. Tlo Ttabnume peructpoB crnenuanbHbix ¢yHkuil (SFR) ompenenute anpeca peructpos

TpeOyeMbIX OPTOB.
BoiinuTe B nuHTErpUpoBaHHyto cpeny nporpammupoBanus Keil-C.
Co3paiiTe 1 HACTPOUTE TOIHKHBIM 00pPa30M IPOEKT.

5. Baenute TekcT mporpamMMbl B COOTBETCTBHHM € 3agaHueM: [Ipu HaxaTuu Ha KHOIIKY, COTJIACHO
BapUaHTY, 3aropaeTcsi KOMOMHAINS CBETOIMO/I0B, COOTBETCTBYIONIAs B OMHAPHOM BHUJIE HOMEPY
KHOIIKH; ITPH OTITYCKaHUU KHOIIKH, CBETOAUO/IbI JOJKHBI IOTACHYTb.

6. OTtTpaHCcIupyiiTe IPOrpaMMy, U HCIIPaBbTE CHHTAKCUYECKHE OUTHOKH.

7. 3arpy3ute nony4deHHblii *.hex daitn B madoparopusiii crenn LESOL.

8. VYbemurteck, uTo mporpaMMa (GyHKIMOHUPYET TOJKHBIM 00pa3oM.

IIpumep nporpammel npuseaex B ¢aiiie 3.c (cm. Ilpuiioxenne)
BHecute n3aMeHeHHs B IporpaMMy 3.c IUIsl BKIIFOYEHHUS B paOOTY TOJIBKO ONPEIEICHHBIX KIaBUII
KJIaBHATYpPBhl, OCTAJIbHBIE - OTKJIIOUECHBI.

> ow

Ne BxitoueHHBIE KIIaBUIITN
BapuaHTa
1 1 2 3
2 4 5 6
3 7 8 9
4 1 4 7
5 2 5 8
6 3 6 9

dopma npeacTrasieHus pe3yJbTara:
OTyer J0KEH COIePKATh:
1. Llenb paboThl.
2. I'padmyeckyro cxemy aaropuTMa nporpaMMel.
3. McxoaHblil TEKCT MPOTrPaMMBI.
4. ConepxuMoe (paiisia JINCTUHTA TPOTPAMMHOTIO MPOEKTA.
5. BBIBOJIBI IO BBITIOJIHEHHOW J1a00paTopHOil paboTe
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Kpurepum ouenku:

OLIQHKa COTJIUYHO» CTAaBUTCH, CCJIN 3aJaHUC BBIITOJIHCHO BCPHO U MOJIHOCTBIO.

OreHka «XOpoII0» CTaBUTCS, €CIIU IONYIIeHa OJHA UJIH JIBE€ OIINOKHU, MPUBEIIINE K
HEIPABUILHOMY PE3YJIbTary.

OrneHka «y0BIETBOPUTEIBHO)» CTABUTCS, €CIIU MPUBEICHO HEMOJIHOE BBHIITOJHEHUE 3aaHUS.
OLIGHKa «HCYIOBJICTBOPUTCIILHO» CTABUTCA, CCJIX 3aJaHUEC HC BBIITOJHCHO.

JlabopaTopHoe 3ansitue Ne8.
Pa3pabdorka nmporpammsbl ynpasJjieHusi cuMBoJIbHBIM 2KKHU
ean paboThl: pa3paboTKa U OTJIAaKa MpOrpaMMbl BeiBo1a nH(popManuu Ha KKH ¢ momorisio
MK
Boinosnus padory, Bel Oyjaere:
ymemy:
(dbopMUpOBaHNE YMEHUI TPUMEHSTh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIACTSIX;
- IPUMEHSATH BRIOPAHHBIE SI3BIKU MPOTPAMMHPOBAHUS JIJIsl HAIIMCAHUS ITPOTPAMMHOTO KOJIa;
- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- IPUMEHATHh HOPMAaTHBHBIE IOKYMEHTHI, ONIPEENISIONNe TPeOOBaHMs K OQOPMIICHHIO TIPOTPAMMHOTO
KOZa;
- HCTIOJIH30BATh BO3MOXHOCTH UMEIOIIEHCS TEXHHYECKON W/HITU IPOTPaMMHON apXUTEKTYpPHI;
- IPUMEHATH COBPEMEHHbBIE KOMIMIIATOPHI, OTJIAYUKH U ONTUMHU3ATOPBI IPOTPAMMHOTO KOJIa;
- pacro3HaBarTh 3a/1a4y U/WiH nMpooaemMy B IpoheCCHOHATLHOM H/UITU COIMATLHOM KOHTEKCTE;
- aHAIM3UPOBATH 33J]a4y W/WIIK IPOOJIeMy U BBIIETATh €€ COCTaBHbIC YaCTH;
- TPAMOTHO H3JIaraTh CBOM MBICIU U O(GOPMIIATH JOKYMEHTHI 1O MpO(heCCHOHAIBHOW TeMaTHKE Ha
rOCy/IapCTBEHHOM SI3BIKE;
- TOHUMATh OONMI CMBICT YETKO IPOM3HECCHHBIX BBICKA3bIBAHWH HA W3BECTHBIE TEMBI
(npodeccroHanbHbIC B OBITOBBIC), TOHUMATh TEKCTHI HA 0a30BbIC MPOPECCHOHATBHBIC TEMBI;
MarepunanbHoe obecrieyeHue:
1. KommboTep ¢ TUIIEH3MOHHBIM IPOTPaMMHBIM 00€CIIEYEHHUEM.
2. MynbTuMeaua mpoeKTop.
3. Jlabopatopusle cteHbl «LESO1»

3aganme: U3y4nTh HEOOXOAUMBII TEOPETHUYECKUIT MaTeprai o Teme (cM. [Ipaktudeckas pabora Ned)

[Tepen nauanom paboTsl TpeOyeTcs npousBectn mHunuanuzanuio XKW cormacHo anroputmy,
MOKa3aHHOMY Ha PUCYHKe 54.
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NPT

Hovamwar Yommalng Tecee 3mol Komede Seez

felimy g T

SrmapanteT Ke Moxer ST LINSNEND OCAE DAL
NPT

Howey waransnyuy mofia zomel & ocwodvod

Pucynok 54 — Anroputm nannuanuzanuu JKKH
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Pucynoxk 55 — Tabnuiia cMMBOJIOB 3HAKOT€HEpAaTOpa

2 PexomMeHnzanmuu no nporpaMMHomy ynpasJennio JKKH

[Iporpammy nnst pabdotel ¢ XKKU cnemyer opranuzoBaTh B BUAE (DYHKIMMH, BBIMOJHSIOIINX
oTpeielIeHHble JIeHCTBUs, pudeM Oosiee ClIOKHBbIe (YHKLIMU MOTYT BKJIOYaTh B ceOsi MpocTeiiiue.
[Ipocreiimmmu  MoryT OBITH TakM€ MOANPOrPaMMbI, Kak (YHKIMS, OTHPAaBIAOIIAs KOMaHIy
KOHTpOJUIEpY IuCIUIes; QYHKIMS, YCTaHABIUBAIOIIAs CUETUYMK ajjpeca; WIU (YHKIUS, 3alHUChIBAIONIAs
nanabie B DDRAM. B mob6oMm ciydae, oOmuii anropuTtM mnepeaadd WHGOPMAIMK KOHTPOJUIIEPY HE
u3MeHuTcs. PykoBOACTBYsiCh jauarpamMmoi nepefauyd uHpopMmauuu (pucyHoK 24), omnpeneiaum
MOCJIeIOBATeILHOCTE  AecTBUN Tipu  mepenade wuHbopmaruu B JKKU  crnemyrommum  oOpazom:
ycTaHaBiuBaeM TpeOyemoe 3HaueHune RS, Ha muanio R/W nogaem ormueckuii HOb, 3aT€M Ha JTMHUIO
E BBIBOAMM JIOrMYECKYIO €IMHHUILY, TIOCIIE Yero rnojaaeM Ha muHy D 3HaueHue mepenaBaemoro Oaiita.
Kontpomiep JKKU cuntaer 3toT Oaiit u cocrosiaue ynpasistonmx juauid (RS, R/W) tonbko moce
nogaun Ha JuHMIO E normueckoro Hoss. Ilpum 3ToM, ecin BpeMeHHBIE 33/I€pP)KKH, yKa3HbIE Ha
Juarpamme, MEeHbIIE ITUTeTbHOCTH MallTMHHOTO [IUKJIA, TO MU MOXKHO TIpeHeOpedb.

Kox mporpammel, peanusytomieit 3anucek B mamath JKKU Gaiita qaHHBIX, MOKa3aH HUXKeE:

li5== tis"
e
TR [
TEiE r“-

I
TICHTEr

RS=1; // BBIOMpaeM KOMaH/Ibl W JJAHHBIC
RW=0; // BbIOMpaeM HarpaBlieHHE Mepeaadn
E=1;
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Data=symbol; // BBIBOJWUM OalT MaHHBIX Ha MHHY D

E=0; // mepeBoauM curHai Ha muand E u3 1 B 0

delay (); /* 3 JieM, TIOKa KOHTPOJIEP BBIOJIHSAET BHYTPEHHHE onepaluu™®/

B npuBeneHHOM ywacTke HporpaMMbl TMojpasymeBaercs, uyTo nepemenneie RS, RW u E
00bsBIICHBI Kak Shit, a mepemennas Data — kak Sfr. AHanoru4Ho OyaeT MPOUCXOIUTD Meperada 0o
KoMaHbpl KoHTposuiepy JKKU.

[Ipn peanuzamuu ureHuss uHGOPMAMU U3 KOHTpOJUIEpa HEOOXOIMMO MOJIb30BATHCS
IMarpaMMoi, TMpHUBEIECHHOM Ha pucyHke 25. Cremyer MOMHHTb, YTO Ui TOTO, 4TOOBI BBECTH
uH(GOpPMAILIMIO ¢ TapauieIbHOrO MOPTa, B HETO MPEIBAPUTENIHHO JTOJKHBI OBITh 3allMCAHBl JJOTHYECKHE
€IMHUIIBI.

Jist TOro, 4ToOBI HE 3arpOMOXK/IaTh OCHOBHYIO IMPOTPaMMy aITOPUTM WHUIMATIH3AINU (PUCYHOK
54) MOXHO peanu3oBaThb B BUIE OTAEIBHOW MOAIpOrpaMMbl. BpeMeHHbIE 3aepkKH, YKa3aHHbBIE B
QITOPUTME, CJIEIyeT 33/JaBaTh C MOMOIIBIO TaiMEpOB, KaK 3TO JENAlOoCh B J1abOpaTopHO pabore
«3yuenune TaliMepoB MUKPOKOHTPOILIIEPAY.

Iopsaok BbINOJIHEHUS PA0OTHI
1 BriBoa cumBoJgia na KK
1. Pa3paOotaiite anroputm nporpammsl, BeiBozsmiei Ha skpad JKKU Bamie ums B 3ajaHHON CTpOKe.
Pexxum pa6oter XKKU 1 HOMEp CTpOKH OmNpe/ieNiseTcsi COrIacHO BapuaHTy 3aaanus (Tabmuma 10).
2. Ilo npuHnHMmuampHOW cxemMe ydeOHoro creHga LESOl ompeaenure, K KakuM BBIBOAAM
mukpokonTpoiuiepa ADuC842 noakmouen XKKU. Ilo Tabnune SFR onpenenure aapeca HCOIb3yEeMbIX
IOPTOB BBOJ1a-BbIBOJIA.
3. Pa3zpabotaiiTe u BBeIUTE TEKCT MPOTrPAMMbI B COOTBETCTBHH C CO3AAHHBIM alITOPUTMOM.
4. OTTpancnupyiTe MporpaMmy, 1 UCTIIPaBbTE CHHTAKCUYECKHUE OITHOKHU.
5. 3arpysure nonyueHHsbli *.hex daiin B mabopatopusiii crenn LESO1.
6. YOenurech, 4TO Ha HKpaHe TUCIUISS B 33IaHHON TIO3UIIUH MTOSBUIICS TPEOYEeMbIil CHMBOIL.
2 VYnpaBaenne JKKHU dyepe3 mocienoBarebHbIi MNMOPT TMEPCOHAJBHOIO KOMIbIOTEpa
(IOMOJIHUTEJIBHO)
1. U3menure mporpammy TakuMm oOpa3zom, uto Obl Ha 3kpane JKKW BeBomunace undopmars,
nepepanHas ¢ nepcoHanbHoro kommeiorepa uepe3 UART. Tlepenaya komaHabl OCYIIECTBISETCS Yepe3
tepmuHan nwFlash. Bpibop HCTOYHHMKA CHHXPOHHM3AlMd W CKOPOCTH TMepelaydl JaHHbBIX
OCYIIECTBIISIETCS 10 YCMOTPEHUIO CTY/IEHTA.
2. Barpy3uTte nony4deHHslii *.hex daiin B madoparopssrii crenn LESOL.
3. Uepes tepmunan nwFlash nepenaiite Koapl CHMBOJIOB, YOSIUTECH, YTO COOTBETCTBYIOIINE CHUMBOJIBI
BBIBOJSITCSl HA DKpaHE UHANKATOPA.
IIpumep nporpammbl npuBeeH B ¢aiiie 6.c (cm. [Ipuiokenue)

Buecure nzmenenus B nporpammy 6.c 11 oroopakenusna AKKHU Bamero nmenu.

dopma npeacTrasiieHus pe3yJbTara:
Otuer JOKEH COepKaTh:
. Hens paboThI.
. [Ipunuunuanenyto cxemy noakioueHus JKKHU k ynpasistonieMy MUKPOKOHTPOJLIED.
. Ctpykrypnyto cxemy KKU.
. lmarpamMmebl Tiepeiaun JaHHBIX 110 TMapaiieIbHOMY HHTepQeiicy.
. PacueT mapameTtpoB Taiimepa.
. I'paduyeckyro cxemy anropurma paboThl IPOrPAMMBL.
. McXonHbIN TEKCT MPOrpaMMBI.
. Conepxumoe daiina TUCTUHTa IPOrPAMMHOTO NTPOEKTA.
. BBIBOJIBI 110 BBITIOJTHEHHOM JTaOOpaTOpHOM padoTe.

O 0 1N DN W —

Kpurepun ouenku:

O1neHka «OTJIIMYHOY» CTaBUTCS, ECJIM 3aJIaHUE BBIIIOJIHEHO BEPHO U MOJHOCTBIO.

OreHKa «XOpoII0» CTaBUTCS, €CIIH JIOMYIIeHa OJHA UM JIBE€ OIMOKH, MPUBEIIINE K
HEIPaBUIILHOMY pe3YJIbTaTy.

OrneHka «yA0BIETBOPUTENIBHOY CTABUTCSI, €CJIU IPUBEAECHO HEMOJIHOE BBIIIOJIHEHNE 3a/1aHUs.
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OHCHKa «HCYAOBJIICTBOPUTECIILHO» CTABUTCS, €CJIXU 3aJaHUEC HEC BBIITIOJHCHO.

JlabGoparopHoe 3ansiTue Ne9.

Opranunsanus BBoAa-BbIB0Aa HHGOpMaNuN Yepe3 napajuiejbHblie moptel MK Atmega 8535
Hean padoThl: U3y4uTh Mporiecc oOMeHa nHpopmalueil yepes3 nopThl BBoAa/BeiBo1a MK.
Boinmosainus pa6ory, Bel Oynere:
ymems.

(dbopMHpOBaHNE YMEHHI TPUMEHSATH CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIINX 00JIACTAX;

- IPUMEHSATH BIOPAHHBIE SI3BIKU MPOTPAMMHUPOBAHUS /171l HAIIMCAHUS IPOTPAMMHOTO KOJIa;

- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrPaMMHUPOBAHUS;

- IPUMEHATh HOPMaTHBHBIE IOKYMEHTBI, ONPEIENIAIoNe TpeOOBaHMs K OPOPMIICHHIO TIPOTPAMMHOTO
KOZa;

- HCTIOJIH30BATh BO3MOXHOCTH MMEIOIIEHCS TEXHUYECKON H/UITH MIPOTPAMMHOM apXUTEKTYPHI;

- IPUMEHATH COBPEMEHHbBIE KOMIIMIIATOPBI, OTJIAJUUKH U ONTUMU3ATOPBI IPOTPAMMHOTO KOJIa;
- pacro3HaBaTh 3a/1a4y U/WiH nMpodiaeMy B IpoheCCHOHATFHOM H/UIN COLMATbHOM KOHTEKCTE,
- aHAJIM3UPOBATH 334y U/WIK IPOOJIEMY U BBIIETSAThH €€ COCTaBHbBIC YaCTH;
- TPAMOTHO H3JIaraTh CBOM MBICIU U O(GOPMIIATH JOKYMEHTHI TO NMpO(heCCHOHAIBHOW TeMaTHKE Ha
rOCy/IapCTBEHHOM SI3BIKE;
- TOHUMATh OONIMI CMBICT YETKO IPOM3HECCHHBIX BBICKA3bIBAHWH HA W3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIC), TOHUMATh TEKCTHI Ha 0a30BbIe MPOGECCUOHATBHBIC TEMBI;

MarepuanbHoe o0ecnieyeHue:

Crenn «MukpokonTtposiep», [IK ¢ ycraHoBieHHON cpemod MporpaMMUPOBAHHS U OTJIAIKU
AVRStudio

Teopernveckue cBeIeHUS
IIpumep 1 (Texer nporpammsl cMm. [IPUJIOKEHUE).

Hanucats nporpamMmy, OCyIIECTBISIONIYIO CIOXKEHUE IBYX MJIAIIUX U ABYX CTApIIMX OUT MopTa
C ¢ BbIBOJIOM pe3yibTara Ha mopt D.

;ﬂpOPpaMMa IUIA CJIOXEeHMA NBYX NBYXOUTHHX uucen A (6utu PC7:PCEH) W L]
(6uTw PC1:PCO) € nocnenyouyMm BHBOAOM pesynsTaTa Ha PORTD

; Bxonw: PINC7:PINC6 u PINC1:PINCO

; Buxons: PORTD

.include "mB535def.inc" ;Noaknouenue GubGauorexym ATmegaB8535

.cseg ;Hauano cermenTa xona

.org 0

reset: ;UHMuManusaumus NOpTOB BBOAA/BHBONA
1di rlé6, OxFF ;YcranoBka PORTD Ha BHBOA MHOopMauuwm: rl6e~OxFF
out DDRD, rlé ; PORTDérl6
clr rlé ;Ycranoeka PORTC Ha BBOA MHpopMmaumm: rl6e0D
out DDRC,rlé ; PORTD¢«rl6

main:
in rl6,PINC ; BBOO HOaHHEX M3 nopra C B perucTp: rl6«PINC
mov rl7,rl6 ; Konuposanue pesynsTarTa rl7¢rlé

andi rl16,0x03 ;HanoxeHue Mackyu: oOHyseHue BCex OuT, KpoMme 0wl
andi rl17,0xC0 ;Hanoxeuue macku: OOCHyneHue BCex OuUT,KpoMme 6 W !

1sr rl7 ;lormueckuit casmur rl7 Bnpaso Ha 6 OuT
1sr rl7

1sr rl7

1sr rl?

1sr rl7

1sr rl7

add rl6,rl7 ;Cnoxenme rl6 ym rl17: rléerlé+rl?

out PORTD,rl6 ;Buson pesyseTaTa B nopT D: PORTD¢rlé6
rjmp main ;BO3BpaT Ha main

PaccmoTpum nporpammy 6os1ee mogpoOHo.

1. [ToakmroueHne cTaHAAPTHON OMOIMOTEKHU KOHTPOJIIEPA.

Crpoka .include "m8535def.inc”noakmouaer 6uOnuoTeKy KoHTposiepa Atmega8535,
KOTOpasi COJEPKHUT BCIO HEOOXOAUMYIO MH(OPMAIMIO O KOHTPOJUIEPE, & UMEHHO CIHCOK PErHCTPOB C
UX agpecaMu, 00beMbl IaMSTH, CIIUCOK MepudepHitHBIX YCTPOMCTB U Jpyrue 0COOEHHOCTH.

2.Bp160p cermenTa Kofia M ajipeca Hayasla HalmyuCaHusl IPOrpaMMmBbl.

Crpoku. cseg " .org OycraHaBIHMBaeTCs HA4aj0 CETMEHTA KOJ/ia Ha HYJIEBOU aJipec.
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3.MlHunmanu3anus nopToB BBOJ1a/BBIBOIA.

PaccMoTtpuM crienyromue CTpoKy IpOrpaMMBl:

Idirl6,0xFF

out DDRD,rl6

clrrlé

out DDRC,rl6

DTy KOMaHbl HHUIMATU3UPYIOT TopT C Ha BBOJ JaHHBIX, a mopT D- Ha BbiBoA. [locKoNbKY MOpPT
DHeoOXx01MMO MHUIMANIU3UPOBATh Ha BBIBO, B peructp DDRDtpeOyercs 3anucars OXFF(1111 1111 B
JBOMYHOM Kkoje). s 3Toro cHauyana B PErucTp oOulero Ha3HaueHus rl6 3amuceiBaeTcs 4YHCIIO
OxFF(uuctpykims «ldi»), a 3atem comepKUMOe 3TOr0 pPErucTpa IEPerucChIBACTCS B PETUCTP
DDRD(unctpykius «0ut»). AHaiorudsast onepamus npou3Boautcs ¢ moprom C.

4.BBOJ NaHHBIX U 3alKMCh B PETUCTPbI OOIIEr0 Ha3HaueHus. B riaBHOW mporpaMme cOrjiacHo
3aJaHUI0 HEOOXOoIaMMO, OompocuTh cocrostuue peructpa PINCu BbimenuTh ABa 4ucia: B IIEPBOM
XpaHATCA J1Ba MIIAAMIMX OUTa, BO BTOPOM - [1Ba cTapiiux o6urta. [[jst 3Toro BHavyasie BBIOJIHSAETCS BBO/I,
Bcero peructpa PINCpeructper r16 u rl7,(uHCTpyKUuE «iNyu «MOVy»). Jlanee st KOPPEKTHOTO
CUMTBHIBAHUS YKCeNl He0OXOIMMO HAJIOKUTh, TaK Ha3blBa€Mble, MAaCKH Ha 00a 4ucia: B MEPBOM UHUCIE
OOHYJIHTH BCE€ OWTHI KpOME JBYX MIAIIINX, BO BTOPOM - BCE€ OHMTHI KPOME JBYX CTapUIMX. JTO
OCYIIECTBIIAETCS C IOMOIIBIO KOMaH/Ibl «II0OMTOBOC YMHOXEHHE» (MHCTPYyKIHs «andi»): comepxumoe
peructpa rl6 nepemuoxaercs ¢ koacranroir 0X03 (0000 0011), a perucrpa r17 — ¢ xorcranToi 0xCO
(1100 0000). DT onepaly BHITOIHAIOTCS CTPOKAMU:

in rl6,PINC

mov rl17, rl6

andi rl6, 0x03

andirl7,0xCO

5. [IpuBeneHne MepeMEHHBIX K OJHOMY BecOBOMY Kod(¢urenty. [lomydeHHbIe 3HAUCHHS
NepEeMEHHbIX B peructpax r16 u rl7 wumerT pas3Hble BecoBble KodpduiueHTsl. Heobxomumo
npeoOpaszoBare yucio XX00 0000, comepxkameecs B r17, B gucio Buga 0000 00XX. Jlns sToro B
mporpaMMe Hcrosib3yercs 6 pa3 ogHa W Ta K€ HHCTPYKLIMS JIOTMUECKOTO CIBUTAa BIIPABO
«sr»conepxxumoro peructpa 17 va 1 our.

6.1locne BeIMONHEHUS onepaluy CABUIa rl7 MOXHO MPOM3BECTU ciokeHue r16 u rl7 u BeIBOX
pesynbrara cioxkenus Ha PORTD:

add rl6,rl7

out PORTD,r16

7.B KOHIIe MPOrpaMMbl ee HEOOXOIUMO «3ALUKIUTBY», T.e. BEPHYTHCS Ha METKY «Mainy» [uis ee
MOBTOPHOTO BHITIOJTHEHMUSL:

rjmpmain

IIpumep 2 (Texer nporpammsl cMm. [IPUJIOKEHUE).

Peanu3oBaTh Ha MUKPOKOHTPOJUIEPE pacdeT JIOIMYECKOIO ypaBHEHUS:

D=Ae(A®B+C(C)

rae A, B, C noruyeckue CUrHasl, HOCTEr)naIOHme Ha Bxojbl Hanipumep, PAO (0 6ut mopra A), PA1 (1
out nopra A), PA2 (2 out nopta A), a Dpe3ynbrar pemienus toruueckoro ypaBHeHHs!, KOTOPbIi
BeIBOAUTCS Ha O O6uT mopra D.
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;llporpamMa ANA pelierus JIOTMYECKOTO YpaBHeHuA D=A* (NA® B+C)
; Bxonu: A=PINAOC

; B=PINAl

; C=PINAZ

; Beixon: D=PORTDO

.include "m8535def.inc" ;Monxnouenue GuGnuoTexyu AtmegaB535
.def A=r20 ; OObABNIEHME MEepeMEeHHBIX M NPUCBOEHME HX HMS
.def B=r21 ;permcrpaM obmero HaszHauvenus r20.r23
.def C=xr22

.def D=r23

.cseg ;HayaJslo cerMeHTa kona

.org 0

reset: ; UHMUMaNM3auus NopToB BBoOAAa/BHEOHA

1di rl6,0x01

out DDRD,rlé ;PORTD0 - Ha BuHBOA MHPOpPMauMM

clr rlé

out DDRA, rl6 ;PINAD ..PINA2 - Ha BBOO MH)OpPMALMM
main:

in rl6,PINA ;BBon s3Hauenus PINA B POH rlé6

mov A,rlé ; Konuporauue rl6é B perucTpu A, B, C

mov B, rlé6
mov C,rlé

andi A, 0x01 ; Bunenexue 0 OuTa uucna A
andi B,0x02 ; Bugenenue 1 Gura uucina B
andi C,0x04 ; Bunenenue 2 OGura uucna C
l1sr B ;Casur B Bnpaso Ha 1 Gur
lsr C

lsr C ;Casur C enpaBo Ha 2 Oura
mov rl6,A ; Konuposasue A B POH rlé
com rlé ;UHBepcua conepxuMoro rlé
andi rl6,0x01 ; dopuypoBaHue uucna NA
eor rl6,B ; Pacuer r16=NA®B

or rl6,C ; Pacuer rl6=rl6+C

and rl6,A ; Pacuer rle=rlé6*A

out PORTD,rlé6 ;BuBon pesaynsTaTa Ha PORTDO
rjmp main ;BosepaT Ha main

PaccmoTpum nporpammy 6osee nogpoOHoO.

1. Maunumanusanysi KOHTpoJuiepa U epeMEeHHbIX. BHavalie BBINOIHAIOT MTHULIMATU3aLus
MHUKPOKOHTpoOJUIepa U npucsoeHune ume A, B, C, Dperucrpam obuiero HazHauenus 20 ... r23. J{ns
9TOTO0 UCTONb3yeTcs qupekTuBa«defA=r20»

.include "m8535def.inc"

.def A=r20

.def B=r21

.def C=r22

.defD=r23

. cseg . org 0

2. aunuanu3anys NopToB BBOJA/BbIBO/IAa. B naHHON nporpaMMe npou3BOJUTCS aHAJIOTHYHO
IpebIIyIEMY IPUMEPY € CIAEAYIOIIMMH OTIMYUAMU: TOpT DUHMIIMATM3UpOBaH Ha BBIBOJ TOJIBKO
1 mmagero Outa, mopT A - MOJIHOCTBIO Ha BBOJ JaHHBIX.

3.BBox nanHbIX. B 0CHOBHOI IporpaMMe cHayana B peructp 'l6 BBOAUTCS 3HaU€HUE MOpTa
A, 3aTeM 3TO 3HaueHuE nepenucsiBaeTcs B peructpel A, B u C, u nanee «HaloXeHHE» MacKH Ha
9TH PETUCTPHI: B 3TUX PETHCTPaX BBIMOJIHAETCS BbIIEJICHHE TOJIBKO OTAEIbHBIX OUTOB: B A - 0 Our,
B - 1 6ur, C - 2 6ur:

in rl6,PINA

mov A,rl6

mov B,rl6

mov C,rl6

andi A,0x01

andi B,0x02

andi C, 0x04

4. BrlpaBHUBaHHE BECOBBIX KOA((UIIMEHTOB nepeMeHHbIX. butel B peructpax A, B, C umeror
pa3Hble BecoBble KO3 PUIIMEHTHI, ISl UX BRIPAaBHUBAHUS BBIMOJIHSIETCS CMELIEHHE 3HAaUEHUI PETUCTPOB
B u C BopaBo Ha 1 u 2 6uTa COOTBETCBEHHO.
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5. ®opMHpOBaHHE WHBEPCHOTO 3HAYCHHsS TepeMeHHOW. Jlyis QopMuUpoBaHUS HWHBEPCHOTO
3HAUEHUsl perucTpa A 3TO 3Ha4YEHHE KONMpYeTcs B perucrp rl6, naisee OHO MHBEPTUPYETCS
(MHCTPYKIHS «COMY) U OMATH BBIACISICTCS TOIBKO MJIAAMINNA OUT:

movrl6,A

comrl6

andir16,0x01

1. Bbruncnenne JOTMYeCKOro BBIPAKEHHUS M BBIBOJA JaHHBIX. Jlormueckue omepanuu
BBITIOJIHSIFOTCSL COTIACHO ypaBHEHUIO D=A<+(A*B + C), nanee pe3ynbTar BBIBOJUTCA HAa WHIUKAIUIO B
nopt Du nporpamma 3aiMkiInBaeTcs:

andr16,B

orrl6,C

andr16,A

outPORTD,r16

rjimpmain

3anaHue Ha BbINOJIHEHHE

1. Ha 6a3e nmpumepa Nel coctaBUTh mporpaMMy sl BBIYUCIICHUS:

a) CyMMBbI IBYX 3-pa3psIHbIX YHCEI;

0) CyMMBbI IBYX 8-pa3psiHBIX YHCEN,

B) Pa3HOCTH JIBYX 2-pa3psiIHbIX YHCE,

I) Pa3HOCTH ABYX 4-pa3psIHbIX YHCET.

2. Pa3paboTarh JIOTMYECKYI0 CHUCTEMY aBTOMATH3allMM - COCTABUTh MPOrpamMMy Ui CBOETO
BapHaHTa M0 peajn3alyu 33JaHHOTO JIOTHYECKOT0 ypaBHEHUs, BBeCTH nporpammy B MK u npoBeputsb
ee paboTocOCOOHOCT Ha KOHTPOJLIEPE.

| PC3-FPAGFADPAY | 11 PDS-PAISPAZ @ PDO

2. PD4=PB1@ PB24PB3-PB4 | 12. PD3=PB7+PB6.PBS

3, PDO=PA1+(PA2@ PA3.PA4) 13. PC3=(PAO+PBO)+PDT

4. PD7=PAT@PAG PAS 14. PCO=PDT® lwi

5, PCO=(PA3 - PA4)+PAS 15. PAO=PCO®PC1-PA7

6, PCT=PD2®PD3+PD4 16. PC1=PC2+PC3-PC4

7. PD1=(PCO-PC1)@(PBO-PB1) | 17. PAO=PCO-PC1+PDOGPD]

§. PC1=PB2+PB3.PB4 18. PD7=PAO-PBI®PC2

9. PA1=PCO@PCI+PC6@PCT | 19. PC1=PAD-PAI+PA3 )

10, PD7=PDO-PD1+PD2 20. PA7=PBO®PB2 -PR1+PB3
3. CocTaBuTh nporpaMMy H  TIPOBEPHUTH €€ paboTOCIIOCOOHOCTD B

MHUKpPOKOHTpOJUIEpE, B KOTOPOH dYHCIO HaOpaHHOe B NHOPT A u3MeHsieTcs (UCIOJIb3ysd OWTOBBIE
orepanuu) U BeiBoauTcs B nopt C:

a) YBEJIMYUBAETCS B 2 pasa;

0) yMeHbIIaeTcs B 4 pasa;

B) BBIBOJIUTCSI B OOPaTHOM KOJIE;

r) BBIBOJMTCS B JIOTIOJTHUTENILHOM KOJIE.

4. CocraBuTh mporpaMMy W TIPOBEPUTH ee paboTocrnocoOHOCTh B

MUKPOKOHTPOJUIEPE, B KOTOPOU BBOJUTCS JBa YeThipexpassiaubix uncia A (out PA(..PA3 u B (Ouths
PBO...PB3), pe3yabTar BeIBOAUTCS B TOPT C U BBITOIHIETCS CICAYIOIIAS OMEPAITis;

a) apudMeTHUecKas cymMMa 4Kce;

0) nopaspsiHasi JIoruyeckasi CyMMa;

B) aprudMeTHIeCKoe IPOU3BEICHUE YUCET;
r) HIOPA3psTHOE JIOTHYECKOE MTPOU3BEICHNE;
1) apudMeTHuecKas pa3HOCTh

KoHnTpoJibHbIE BONIPOCHI
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1. Ckonpko mopToB HMeeT MUKpoKoHTpoiep ATmega8535?
2. Kaxue peructpsl onpenenstoT pexum padoTsl mopra? [loscHUTe MX Ha3HAYCHHE
3. Onpenenute peructpbl padotsl mopta C eciy U3BECTHO, YTO 2 OuTa MopTa pabOTaOT Ha BBOJ
JTAaHHBIX, OCTAJIbHBIC HA BBIBO/I.
4. Jlns Kakux Hesei ucrnonb3yercs aupektuss “.def, .cseg’, .org’?
5. Kakue MHCTPYKIIUY 1O BHIMOTHEHHIO JIOTHYECKUX OTIepaIluii BbI 3HaeTE?
6. Kaxk HanoxuTh MacKy Ha CYUTHIBAEMOE 3HAUEHHUE PETUCTPA COCTOSTHUSA?
dopma npeacTaBeHus pe3yJbTara:
OTuer JOMKEH CONlepKaTh:
1. ens paboTHI.
2. BeinmoaHeHHoe 3a7aHue
3. OTBeTHI HA KOHTPOJIbHBIE BOITPOCHI
4. BeiBog 1o pabote
Kpurepum ouenku:
O1ieHKa «OTJIIMYHOY CTaBUTCSI, €CJIH 33/IaHHUE BHITIOJTHEHO BEPHO U MOJTHOCTBIO.
OreHKa «XOpOILI0Y» CTaBUTCS, €CIIH JIOMYIIeHa OJHA UJIH JIBE OIIMOKH, MPUBEIIINE K
HENPABWIILHOMY Pe3yJIbTary.
OreHka «yOBIETBOPUTEIBHO)» CTABUTCS, €CIU MPUBEICHO HEMOJIHOE BBHIITOIHEHUE 3aJaHUS.
OrieHKa «HEYIOBICTBOPUTEIIBHOY» CTABUTCS, €CITU 3aJJaHNC HE BHITIOJTHEHO

JlabopaTopHoe 3ansiTue Nel(.
HccaenoBanue padorsl perucrpa cocrosinuii SREG MK Atmega 8535
Heapb padoThl: HAYYUTHCS IPUMEHATH OUTHI pErUCTPa COCTOSHUS IIPU HAITMCAHUH NIPOTPAMM.
Beimosiaue padory, Bel Oynere:
ymemy:
(dbopMUpOBaHHE YMEHUI IPUMEHSITH CTaHJAPTHBIE aJITOPUTMBI B COOTBETCTBYIOLIUX 00JIACTSIX;
- IPUMEHSATH BBIOPAHHBIE SI3BIKU IPOTPAMMHUPOBAHUS /JIsl HAIIMCAHUS IPOTPAMMHOTO KOJIa;
- HCIIOJIb30BATh BHIOPAHHYIO Cpely MPOTPaMMHUPOBAHUS;
- IPUMEHATh HOPMATUBHBIE JOKYMEHTBI, OIPEEIISIONINe TpeOOBaHUs K OOPMIIEHHUIO IPOrPAMMHOTO
KOZa;
- HCII0JIb30BaTh BO3MOKHOCTH UMEIOIIEHCS TEXHUYECKON U/UITH MPOTpaMMHON apXUTEKTYpHI;
- IPUMEHATh COBPEMEHHBIE KOMIIWIIATOPHI, OTJIAJYUKH U ONTUMHU3ATOPBI IPOTPaMMHOTO KOJa;
- pacrmo3HaBaTh 3a7a4y U/Uiu mpoosaemMy B mpodhecCuOHATFHOM H/WIH COIIMAIbBHOM KOHTEKCTE,
- QHAJIM3MPOBATh 3a/1a4y U/UIIH MPOOJIEeMY U BBIIEIATH €€ COCTaBHbIEC YaCTH;
- TPaMOTHO H3JIaraTb CBOM MBICIH U O(OPMIIATH JOKYMEHTHI MO MPO(ECCHOHATBHON TeMaTHKe Ha
rOCyIapCTBEHHOM SI3bIKE;
- TIOHMMAaTh OOMIMH CMBICI YETKO TPOU3HECEHHBIX BBICKA3bIBAHUNW HAa HW3BECTHBIE TEMBbI
(mpoteccroHalbHBIE U OBITOBBIE), TOHUMATh TEKCTHI Ha Oa30Bble MPO(ECCHOHATBHBIE TEMBI;
MarepunanbHoe obecrieyeHue:
Crenn «MukpokonTtpomnep», IIK ¢ ycraHoBieHHON cpenodl NpPOrpaMMHUPOBAHMS U OTJIAIKU
AVRStudio
Teoperuyeckue cBeieHUs
PaccmMoTpuM mpakTHyeckoe HUCIHOJb30BaHHE (IaroB perucrpa COCTOSHHUS Ha TpUMEpe
[pOTrpaMMbl BBIYMTAHUS ABYX YMCEIl: IEPBOE YHUCIO 3aJaeTcs MJIaIIIUM Moy0aiiTom nopra A u uMeet
dbopmar:

bur
A=

O]l

3 1 0
PA3 | PA2 | PAl | PAO

oI~
[e)[op]
o |lon

BTOPOE YMCIIO 33/1a€TCsl CTApUIMM MoJy0aiToM rmopra A u uMmeeT popmar:
Bur | 7 6 S 4 2
B= | PA7 | PA6 | PAS | PA4 0

IO w
[} [
() ()

PCSyﬂBTaT JOJIZKCH BBIBOJUTLCA B CIICAYIOIIEM BUAC!
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- Muagmme 4 pazpsga mopta C - moayns pazHoctH (A-B);
- crapmwmii 6ut mopta C - 3HaK pe3ynbrara.

4 e R S
.include "mB8535def.inc" ;nonknouenue OubIMoTery ATmegaB535
.cseg ;Hawano cermeHTa xona
.org 0
ldi rl6, OxFF jwMuManMsaumMs nNOpToB BBOAA/BHBOAA
out PORTA,rlé6 jnopr A - Ha BBon uHboOpMauuM
out DDRC,rl6 ;nopT C - Ha BuBOA mHboOpMaumm
main:
in rl6,PINA ; BBOA naHHeiXx PINA B POH rlé
mov rl7,rl6 ; konupoeaHue rlé B rl7
andi rl6, Ox0OF ; Belnenexdme uucnia A
andi rl17, 0xFO ; BunenexHue uucna B
clr rl8 ;oumcTxa POH rl8
ml:
lsr rl?7 ;jcoeur rl7 Ha 4 paspana Bnpaso
inc rlB
cpi rl8,0x04
brne ml
sub rl6,rl7 ; BHNOJIHeHue BuuuTanua rlé-rl17 (A-B)
brmi m2 ;ecnM B pesynsTarTe ycTaHoBJeH ¢nar N, 10
;OCYuwecTBNAETCH Nepexojs Ha MeTky m2
rimp m3 jMHaue - nepexon Ha MeTky m3
m2: ; BEnesieHMe MomyJssa pesylibTaTa
com rlé ;UMHBEpCUA pesynsTaTa
inc rlé6 ;yBenuueHue pesynsTaTa Ha +1
ori rlé6,0x80 ;jnpubassieHue K pesyisTaTy CUTHaZa «3SHAKM
m3:
out PORTC, rlé6 ;BREON pesynsTaTa Ha PORTC
rjmp main ;¥ BO3BpaT Ha main
R S Bt et e e e e e e e e e e e e R R R -
PaCCMOTpI/IM nporpammy ooliee HO,Z[pO6HO.
1. I/IHI/IIII/IaJII/ISaHI/ISI IMOpPTOB BBOIla/BBIBOIlaI opT A - mpa BBOJ, MHOPT C - Ha BBIBO/{
uHpopmanuu:
Idi rl6,0xFF
out PORTA rl6
out DDRC,rl6
2. B Hayane ocHOBHOIO HOUKJIA IIPOU3BOAUTCA OIIPOC PETHUCTPA P|N/\HpHBeHeHHe HqUCeII K

OJIHOMY BUJY:
- pe3ynbTar 3aHocuTCs B peructp 16 (inrlé, pina)url7 (movrl7, rl6);

- 3aTeM B peructpe I'l7 ocyiiecTBisieTcsl CABUT Yncia Ha 4 pa3psjia BIPaBo i TOTO, YTOOBI
npeoOpazoBath ero u3 yrcia Bujaa «XXXX0000» B urcio «0000 XXXX»:

main:
in rl6,PINA
mov rl7,rl6
andi rl6,0x0F
andi rl7,0xFO
clrrl8

ml:
Isrrl7
inc rl8
cpi rl8,0x04
brne ml

3. Omepamnusi BEIYMTAHHS, TTOCIIE BHIMTOJHEHUST KOTOpoi (marm B peructpe SREGBbIcTaBsTCS
OTIpeIeIeHHBIM 00pa3oM:

sub rl6, rl7

4.  Jlnst oOpabOTKK pe3yibTaTOB BBIYMTAHUS HEOOXOJUMO IMPOBEPUTH (har OTPHIATEIHHOTO
3HaueHus N:

- €CJIM OH OTCYTCTBYET, TO PE3YJbTAT - MOJIOKUTEIIBHOE YUCIIO U €r0 Cpa3y MOXKHO BBIBOJAUTH
Ha WHIUKAIAIO;
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- ecimm ke (aar NycTaHOBJIEH, TO pe3yiabTaT - OTPHUIATEIHHOE YHCIIO, W Tepel] BHIBOJOM Ha
I/IHI[I/IKaI_[I/IIO-HGO6XO,Z[I/IMO BBLACIIUTL €TI0 MOAYJIb:

brmim2

rjmpm3 .

Komanga brmim2 ocymecriser npoBepky (iaara N. Ecim OH ycTaHOBIIEH, OCYIIECTBIISCTCS
nepexoJ] Ha METKY m2, IpH Mepexo/ie Ha KOTOPYIO OCYIIECTBIISIETCS BblAelIeHne MOoAyist uucia. Eciau
¢utar NHe ycTaHOBJIEH, BBIMOIHIETCS CIEAYIONIas 3a KOMaH10i aupekTrBa rfjmpma3. Ilo 3Toi KomaH e
BBITTOJIHACTCSA IEPEXOA HA MECTKY m3,n0 KOTOpOﬁ OCYIICCTBJIAACTCA BbIBO PC3YyJibTaTa HA MHAUKAIIUIO.

5.  Ilpum mepexone Ha METKYy m2 pe3y/bTaT CHadaja MHBEPTUPYETCsA (Comrl6), a 3aTeM K HEMY
npubasnsercs +1 (incr 16). Takum 00pa3oM, OCYIIECTBIISIETCS BBIACICHUE U3 TOMOJHUTEILHOIO KOIa
MOy pe3ynbTaTa BBIYUTAHUA:

m2.
comrl6
incrl6
orirl6,0x80
m3:

out PORTC, rl6

rjimpmain

Komanmoii orirl6, 0x80 ocymiecTBasiercss ycTaHOBKa CUTHaima «3HaK» B CTapiieM paspsje
peructpa 16, xoropbelii 3arem BbimaeTcs Ha uHaukanuio Ha PORTCoUutPORTC,r16. Ilocne 3toro
OCHOBHOM IMKJI TPOTPAMMBI 3aMBIKACTCA.

3ananue (0AHO HA BHIOOP)

1. Hcnome3ysi JIOTHUECKHE ONEpalid W OWUTBI PETUCTPA COCTOSHUS peali30BaTh Ha
MHUKPOKOHTPOJUIEPE CXEMY:

- MOJIyCyMMaTopa;

- MIOJTHOT'O OJTHOPA3PSHOTO CyMMAaTopa.

2. Hcnonb3yst OUTBHI PEerUCTpa COCTOSHUS BBIYUCIUTH MOJYJb Pa3HOCTH JIBYX S-TH pa3psIHBIX
YHCElL

3.  Hcnomp3ys OUTBI perucTpa COCTOSIHHSI PEaTM30BaTh KOMITAPATOP: CPABHUBAIOTCS JiBA 4-X
pa3psaHbix yncna (moptel A u B): ecnm paBubl — BkItouyaercs 0 Out mopra D, ecnu mepBoe 4yucio

Oonbiie — 1 6ur, eciu Bropoe — 2 OUT.
4. Hcnonb3ys OUT XpaHeHUs! HH(QOPMaIIUKN PETUCTpa COCTOSTHUS pean30BaTh
- RS-tpurrep;
- D-tpurrep;
- T-tpurrep
®opma npeacTaBieHus pe3yabTara:
OTueT 10IKEH COAepIKaTh:
1. ens paboTHI.
2. BeinosiHeHHOE 33/1aHue ¢ KOMMEHTapusAMH (paboTOCIIOCOOHOCTH MPOrPaMMBbI
JEMOHCTPUPYETCS Ha CTEHJIE)
3. BriBoa o pabore (yka3zaTh Kakue (uaru ObUIM HCIIOJIb30BaHbI U MOYEMY)

Kpurepun onenkn:

OrneHka «OTJIMYHO» CTABUTCS, €CIIH 3a/JaHHE BBIIOJIHEHO BEPHO U MOTHOCTBIO.

Or1eHKa «XOpOIIOY» CTAaBUTCS, €CIIU JIOMYILEHa O/1HA WK JIBE€ OLIMOKU, MPUBEALINE K
HENPaBUJILHOMY pe3yJbTary.

OrneHka «yA0BIETBOPUTENBHO» CTABUTCS, €CJIU IIPUBEICHO HETIOIHOE BBHIIIOJIHEHNE 3aJaHUS.
OrneHKa «HEy10BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJHEHO

JlabGoparopHoe 3ansaTue Nell.
Pa3paboTka nporpaMmbl I OPraHU3aluu MPOrPAMMHOM 3a/1ePKKH (C MCN0JIb30BAHUEM
cTeKa)
Heab padoThl: HAYYUTHCS TPUMEHSATH CTEK MPU OPTraHU3AIMU IPOrPAMMHON 3aCPKKH.
Boinosnus padory, Bel Oyaere:
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yMemy:
(dhopMUpOBaHHE YMEHUI TPUMEHSITH CTAHAAPTHBIC AITOPUTMBI B COOTBETCTBYIOIINX 00JIACTSIX;
- IPUMEHSATH BBIOPAHHBIE SI3BIKU MPOTPAMMHUPOBAHUS /JIs1 HAIIMCAHUS TPOTPAMMHOTO KOJIa;
- HCIIOJIB30BATh BRIOPAHHYIO CPEIy IMPOTPAMMHUPOBAHUS;
- IPUMEHATh HOPMATHUBHBIE JOKYMEHTBI, OIPECIISIIOINE TpeOOBaHU K O(OPMIICHUIO TPOrPaMMHOTO
INVIEK
- HCII0JIb30BAaTh BO3MOKHOCTH UMEIOIIECHCS TEXHUYECKON U/UITH MPOTPaMMHON apXUTEKTYPHI,
- MPUMEHSATH COBPEMEHHBIE KOMITMIIATOPHI, OTJIATYUKH U ONTHMH3ATOPBI IPOrPaMMHOTO KOJIa;
- pacro3HaBath 3a/1a4y U/WiM npodiaemMy B IpohecCHOHATBLHOM U/UTU COLIMaIbHOM KOHTEKCTE;
- aHAJIM3UPOBATH 3aJa4y U/WJIK IPOOJIEMY U BBIIETAThH €€ COCTaBHbBIC YaCTH;
- TPAaMOTHO H3JIaraTh CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO Mpo(ecCHOHANLHON TeMaTHKEe Ha
rOCy/IapCTBEHHOM SI3bIKE;
- TIOHMMAaTh OOMIMA CMBICT YETKO TIPOM3HECEHHBIX BBICKA3bIBAHUW HA W3BECTHBIC TEMBI
(mpodeccroHanbHbIC U OBITOBBIC), TOHUMATh TEKCTHI HA 0a30BbIC MTPOYPECCUOHATBHBIC TEMBI,

MarepunanbHoe obecnieyeHue:

Crenn «MuxkpokoHntposiep», I[IK ¢ ycraHoBieHHOW cpenodl mporpaMMHpPOBAaHUS W OTJIAJIKU
AVRStudio

Teopernveckue cBeIeHUS

IIporpammHas 3aepxKka

OagnuMm u3 HauOonlee HArJSAHBIX TPUMEHEHHMH yKa3aTens CTeKa SBISETCS pealu3anus
IPOrPaMMHOM 3a/IeP)KKU BPEMEHHU.

B mMukpokontpomepe ATmega8535 npucyTcTBylOT TpH TaliMepa, ¢ MOMOIIBIO KOTOPBIX MOYXHO
JIOCTaTOYHO TIPOCTO PeaTn30BaTh JIFOOYIO0 BpEMEHHYIO 3a/IepKKy. OTHAKO MPOCTEHIIIYIO MPOTrPAMMHYO
3a/Iep’KKy HEOOXOAMMO YMETh peaii30BbIBaTh 0€3 HCHOJIB30BaHUS JOMOJHUTENBHBIX allapaTHBIX
CPeACTB MUKPOKOHTPOJLIEPA.

CyThb mporpaMMHOM 3aJ€pKKH COCTOMT B TOM, YTOOBI 3aCTaBUTh IMPOLIECC BBHINOIHATH
[MUKIIUYECKH OJTHO M TO XK€ JACHCTBHE, HAIPUMEP, MHKPEMEHT KaKOTr0-TO YHCiIa OT HYJIS 10 MaKCUMyMa,
C JalbHEWIIUM TMEepexXoAOM TMpHU OKOHYAHHHM BBHIIOJHEHHUS OSTOr0 JCHCTBUS K JalbHEUIIEMY
BBITIOJTHCHHIO TIPOTPaAMMBL.

BBuny TOr0, 4TO Mpoieccop MPOU3BOIUT OMEPAIH C OOIBIION CKOPOCTHIO, 0Jis1 CKOIBKO-HUOYAb
OIIYTHUMOH 3aJIePXKKU MTPUXOIUTCS TIPOU3BOUTH OTIEPAIIUN OOIBIIUMU YHCIIAMH.

[TycTh HaM 3a/laH HEKOTOPHIH AMEMEHT MporpamMmbl. Paccuntaem mpumepHOe BpeMs UCIIOIHEHUS
9TOro 3JieMeHTa (B KOMMEHTApHsIX TPOMKMCAHO KOJMYECTBO TAKTOB MPOIECCOpa JUIS BBIMOJTHCHHUS
JTAHHOW MHCTPYKIIMH):

JIHREeTCH
opa,
wMEna)

B nporpamme 3nauenue perucrtpa POH rl6 yBemnuuBaerca Ha 1, moka 3HaueHune B 16 He
nocturaet 3HayeHus: 0x20 (mecstnanoe ymcino 32). [Ipu 5TOM MOCTOSIHHO UAET BO3BpaT Ha MeTKy Ml, u
TOJILKO TIOCJIE TOr0, Kak 3HadeHHWe, 3amucanHoe B rlomoctwraer 3HaueHust 0x20, paspemraercs
BBINOJIHEHHE TIOCIIEAYIONINX KOMaH/1 MporpaMmMel. TakuM oOpa3oM, B IporpaMMe peaau3oBaH IUKJI 110
nepeMeHHo# 16, BpeMs MCIOJHEHHsS KOTOPOrO OHAa «HHMYEro He JieNaeT», T.e. Kak Obl «3aBUCAeT»
HEKOTOPOE BpeMs. DTO MPOIIECC U HA3BIBACTCS HPOSPAMMHOU 3A0EPIAHCKOLL.

3Hasi BpeMsl BBIIIOJIHEHUsI KOMaH [ (Mpuil. 1) MOKHO paccUMTaTh BpeMsl UCIOJIHEHUs 1000 yacTu
nporpaMMmel. PaccuritaeM Bpemsi HCIIOJHEHHS] pACCMOTPEHHON 4acTH POrPaMMBbI.

[lpy momagaHuu B LMK CyMMapHO€ KOJIMYECTBO TaKTOB mpoueccopa Oyaer N,To ecTb mnpu
nojcueTe yuced oT 1 g0 32 cymMMapHOEe KOJHYECTBO TAaKTOB OyzaeT paBHAThCS N=4-32=128. Ilocme
3TOro HeOOXOAMMO BBIUECTh OJUH IMKJ, KOTOPBIA OCTAJICSl HEYYTEHHBIM NPH BBIMOJIHEHUH JIO)KHOTO
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ycnoBus brnemet 1B KoHIle nojcyera 16 u npubGaBUTh OJMH TaKT Ha BHINOIHEHUE KoMaH B! ClITl6.
Hroro, cymmapHOe KOJTM4eCTBO TakTOB paBHO:N=432-1+1=128.

Ecny yMHOXHUTH MOJTy4€HHOE YHMCIIO Ha BPEeMsI BBHIIIOJHEHHUS! OJHOIO TaKTa Mpoleccopa, KOTopoe
o0partHO yacToTe KoyiebaHuil KBapieBoro pesonaropa fosc(B HarreMm cirydae - 8 MI'1r), TO MOXHO HaiTH
BpeMms 3aJiepKKu T3:

T3 =N % =128

fosc 8% 106
Hdpeanu3anuu  6ojiee CYIIECTBEHHBIX BPEMEHHBIX 3aJCPKEK MPHUXOAUTCS HMETh Jel0 C
OOJIBPIIUMH YMCIIaMU WM BIIOKEHHBIMHU IUKJIaMU. [Ipumep mporpaMMHON 3aJepKKU C MTPUMEHEHHEM
BJIO’KEHHBIX IMKJIOB MIPUBEJICH JaJiee.
IIpumep. Hammucars nporpammy Oerymero orast Ha PORTC. Ilpu aToM BpeMs 3aiepKKU MEXIY
MEPEKITIOUCHUSIMHU PA3PSIOB TOPTA 32/1a€TCs C MOMOIIBIO0 MPOTPAMMHOM 33CPKKH.

= 16 MKC

include*m8535derf, inc” JCTANRAPTHAR OuOnuoTexa Atmega |
s HANAND 'CaMmeEaNTa xoia
-
iPasNeus e BepDMM TEXa NO anpecy

jcrapweR aynfixne O3Y

FMNMUMATHIALME  NOPTOs
pPORTC = ua Bunon
Idt rl6,0x01 jaaMecenne 8 POH rlé6
n: j HAaRano raassoft npg
; BRBON “Ha PORT IMA
; COXPAHEHME PerNCTS
J BUROR NOANPOIPaMMel
jHOoCCTANODNE HME
JUMXTMNMER noaopoT rlé aftpan
np mais }BO3BPAT MA malr
elayl noanporpasmsa Bl
TKA PEIRCTPA I

nepexon Ha 2 NOANPOIrpaMMYy lelayi
in 18 I HHXpesenT I8

T

sHaverms I dMen 12
rne metl ™ SHayenke n rlBw]! I epexon ]
tage - BOIBPAT B . M BM X |54 i} MOy
| NOATpOrpara B2
J FONNCTRA perncTpa
I L1 ela FNeEPeXOn Ha 3 NoANporpamMy
HHXpeMaNnT 19
rl19,0xFA i CPARMENME AMANEMMA
FeCIM Inaveume » rlo¢ 1epexon Ha met

i mHave BOIBPAT B NOLNPpOrpasssy W)

Paccmotpum miporpammy 6osee moapoOHo.

1. B nauane nporpamMmsl BepllIMHA CTE€Ka MOMEIIAETCS M0 aapecy nociueanei sueiiku O3VY:

Idi r16,$5F

Idi r17,$02

out spl,rl6

out sph,rl7

2. Nuaummanu3upyercss mopT BBoga/BeiBoma C, a  peructpy 16  mpucBamBarOT
3Hayenuer16=0x01 (HauanbHas MO3ULMS OErYIIEero OrHs):

Idi rl6, OXFF

out DDRC,rl6

Idi r16,0x01

3. B rnaBHoil nporpammMe 3HaueHue peructpa 16 BeiBogutcs Ha uHaukanuio PORTC, nocne
YEro BBI3BIBACTCH MOAINpOrpaMma 3aaepkku (rcalldelay) ,mo NOpoOLIECTBUU KOTOPOW 3HAYEHHUE
r16 cnpuraercs Ha oAMH pa3psa BnpaBo (rolrlé)./lanee mporpaMma 3aMbIKAETCs:
main:

out PORTC,rl6

in rl7,SREG

rcall delay
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out SREG,rl7

rol rl6

rjmp main

3nech HEOOXOMMO OTMETHTD, YTO MEPE]] BBI30BOM MOIIPOTPAMMBI 3a/IeP’KKH 3HAYCHUE PErucTpa
SREGHE00X01uMO COXpaHUTh, TAK KaK MHAYE B PE3yJIbTATE BHIIOJHEHMS [TOIPOrPaMMBbI 3TOT PETHCTP
MOXET  HW3MEHUTh  CBOE  3HAUYCHHE. Ilocne  BO3Bpara  MOANpPOTpaMMbI  3HAUCHHE
SREGBoccTanaBiuBaercs.

4. [TognporpamMMa 3aiep>KKH pealn30BaHa MO0 NPUHIMITY, PACCMOTPEHHOMY BbIE. B
HOJIPOrpaMMe peajln30BaHbl BIOKEHHBIE [IUKIIBL:
delayl:

clrrl8

metl:

rcall delay?2

incrl8

cpi rl8,0x10

brne metl

ret
delay?2:

clrrl9

met2:

rcall delay3

inc rl9

cpi rl9,0xFA

brne met2

ret
delaya3:

clr r20

met3:

inc r20

cpi r20, OXFA

brne met3

ret

Tax, mpu BXOJi€ B IEPBBIN IUKJI, OTPAHUYCHHBIM MeTKON metlu ycioBuem brnemetl, mnepen
UHKPEMEHTOM perucrpa 18 mpoucXoIuT BBI30OB HoAnporpamMMel delay2, B KOTOpOW JaHHas
orepanus MOBTOpsieTcs (BBINOJIHSAETCS BTOPOM ILMKI, BIIOKEHHBI B MEPBbIM) M OCYIIECTBISETCS
nepexoj Ha nojanporpaMMmy delay3, B KOTOpPOH BBINOJIHSETCS TPETHH LIUKJI, BIOKEHHBII BO BTOPOM.
Takum oOpa3oM, CHa4ajla MPOUCXOIMT BHINMOJHEHHE IUKJIAa B momanporpamMme delay3 (WMHKpEMEHT
peructpa 20 nmo merke met3) , moToMm - HuKJa B nognporpamme delay2 (MHKpeMeHT 19 no meTke
met2) , mocie 4ero CHOBa ocyulecTBisercs nepexoa Ha delayl(uHkpeMeHT r18 mo MeTke met1)u
T. ..

JucaccemMOnrpoBaHue NporpamMmbl

[lpu  odopmieHun oTyeTa MO  MpOJENAaHHOW  paboTe  HEOOXOIUMO  MPOU3BECTH
IucacceMOIMpPOBaHNE HAMHCAaHHOW MporpaMMbl. JlucaccemOnmupoBaHWE TIPENCTaBISAET COOOM
unctpymentT AVRStudio, Omaromapss KOTOpOMY MOXXKHO YBHAETh pabOTy MNpOrpaMMbl, BKITHOYas
yKa3aTelb CTeKa M CYSTUYMK KOMAaH]I.

JucacceMOnMpoBaHHE  MPOTpaMMBbl  BBIMONHSETCS  BbIOOpoM B MmeHio  View  AVR
StudionynkraDisassembler.B stom cityuae Ha 3KpaHe MOSIBISETCS MPOrpaMMa, B KOTOPOH yKa3bIBaeTCs
ajipec KaXx10i KoMaH/Ibl U HeoOXoauMast ciyxe0Hast uHGopMarus.

OmHOBpEMEHHO Ha DJKpaH HEOOXOAMMO BBIBECTH OKHO KOHTPOJS COAEPKAMOTO TaMSTH
Togglememorywindow(yist Bei3oBa HaOpath komOuHaiuio Alt+0), B KOTopoM HE0OXOAMMO BBIOpPAThH
namsTh nqanHbix (Data).B koHie obmactu 3Toi mamsaTH OyIeT pacnoiarathCs yKa3areib CTeKa.
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B oryere mo pabore HEOOXOIMMO NPHUBECTH TaOJMIy JucacceMOjepa CO 3HAYCHUSIMH,
3aMCaHHBIME B CTEKE BO BpEMsl HCIIOJHEHHUs TpOTrpamMmbl (ee MmepBoro mpoxona). B Tabmwuie
HEO0OXOIMMO YKa3aTh:

- BCE MHCTPYKIIUU U METKH MPOTPAMMBEI;

- aJpec MaMsTH BCEX MHCTPYKLUM;

- TeKyllee 3HaUCHHUE yKa3aTellsd CTEKa BO BPEMs UCIIOIHEHUS TIPOTPaAMMBIL;

- 3HayeHuss Bcex sdyeek O3Y, B KOTOpble 3alUCHIBACTCS CTEK, BO BpEMS HCIIOJHEHUS
nporpaMmel (iepBoro mpoxoja). [Ipumep Takoit Tabiuibl mpuBeeH B Ta0I. 1.

Tabmuma 1: lucaccemOiiep mporpamMmbl CO CTEKOK

Anpec VkazaTelb Crexk (sueiixu O3Y)
mavsti | Komanna /metka) C1eKa )5 4551 095C:025D | 025E:025F
IporpamMm SPHISPL
+00000000 Idi rl6,35F 0000 FF. FF FF: FF FF. FF
+00000001 Idi r17, $02 0000 FF: FF FF: FF FF: FF
+00000002 out spl,rl6 00 5F FF. FF FF: FF FF: FF
+00000003 out sph,rl7 02 5F FF: FF FF: FF FF. FF
+00000004 Idi rl6,0xFF 02 5F FF: FF FF: FF FF. FF
+00000005 | out DDRC,rl6 | 025F FF.FF FF.FF FF.FF
+00000006 Idi r16,0x01 02 5F FF. FF FF: FF FF. FF
main;
+00000007 | out PORTC,rl6 02 5F FF. FF FF :FF FF. FF
+00000008 | inrl7,SREG 02 5F FF.FF FF. FF FF: FF
+00000009 rcall delayl 025D FF.FF FF.FF 00 :0A
+0000000A | out SREG, r17 02 5F 00:15 00: OF 00: OA
+0000000B rol rl6 02 5F 00:15 00: OF 00: 0A
+0000000C rjmp main 02 5F 00:15 00: OF 00: 0A
delayl:
+0000000D clrri8 025D FF :FF FF.FF 00: 0A
metl:
+0000000E rcall delay?2 02 5B FF.FF 00: OF 00: OA
+0000000F incri8 025D 00:15 00: OF 00: 0A
+00000010 cpi rl8,0x10 025D 00:15 00: OF 00: 0A
+00000011 brne metl 025D 00:15 00: OF 00: 0A
+00000012 Ret 02 5F 00:15 00 : OF 00:0A
delay2:
+00000013 clrrl9 02 5B FF.FF 00 : OF 00: OA
+00000014 rcawgtezlaﬁ 0259 00:15 00: OF 00: 0A
+00000015 incrl9 02 5B 00:15 00: OF 00: 0A
+00000016 | cpi rl9,0xFA 02 5B 00:15 00: OF 00:0A
+00000017 brne met2 02 5B 00:15 00: OF 00: 0A
+00000018 Ret 025D 00:15 00: OF 00: 0A
delay3:
+00000019 clrr20 0259 00:15 00: OF 00: 0A
+0000001A inc r20 02 59 00:15 00: OF 00: 0A
+0000001B | cpi r20,0xFA 0259 00:15 00: OF 00: 0A
+0000001C brne met3 02 59 00:15 00: OF 00: 0A
+0000001D ret 02 5B 00:15 00: OF 00: 0A

3amaHue HA BBINIOJHEHHE
1. Pa3paborates mporpamMmy «Oerymuid OTOHBY» C 33JaHHOW MO BapuUaHTaM MPOTPaAMMHOM
3a/IEPKKOM, KOTOPAst U3MEHSETCS B 3aBUCUMOCTH OT COCTOSTHUS BXOJIOB.
BapuanTsl mporpaMMbl «OeTyIIni OTOHBY MPECTABICHBI B TAOIHIIE.
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Ne sap. 1 TaxT 2 TaKT | 3 TakT 4 TaxT
1 PDO,PD1-2¢ PDI,PD2-1c PD2,PD3 05¢c -
2 PADL..PA3-0,1c PA4. . PAT-02c¢c | PCD..PC3-03¢c PC4..PC7-04c
3 PCO-0S5¢c PC2-05¢ |PC4~15¢c PC6—15¢c
4 PBO-1c¢ Her-05¢ IPBI-1c¢c Her-05¢
5 PC7-5¢ PC6,PC7T-5c | PC5...PC7-5¢c PC4.. PC7-5c
6 |PAD-2c PAl-4c - -
7 PCD...PC3-10c¢c PC1...PC4-10c | PC2...PC5-10¢c -
8 PD7,PC705¢ Her-2c | PDO, PCD-05¢ Her-2¢
9 PC0-02¢ PC1-02¢ PC2-02c¢ Her-1c
10 PAD..PA3-0,1¢c |Her-02c¢c PA4..PAT-0,1c |Her-02c
H IMoprD-5¢ Her-1c [MoprC-5¢ -
12 PA3-2c¢ Her-4c - -
13 PC7-1c Her-Sc PC6-1c Her-5c¢
14 PAD...PA3-2¢ Her-1¢ PDO..PD3-2¢
15 PCD..PC3-0,1c |PCIL..PC3-0,1c PC2..PC3-0,1c |PC3-05c
16 - |ToprD-2¢ floptrA-2c¢ Her-4¢ : :
17 PCD...PC2-2¢ PC1...PC3-2c¢c PC2...PC4-2¢c Her-5¢c
18 HoprA-Olc Her —1c¢ Topr C-0,1¢c" Her—1c
19 PCO-0,1c PCI-01c PC2-0lc¢c Her-05¢
20 PBO-5¢ PBl1-25¢c PB2-125¢ Her-5c
21 PD7-1c PD6-1c PD0...5-5¢ -
22 PA6-1c PA7-4c - a5 -
23 PCO,PC3-2¢ PC1,PC4-2¢ Her-5¢ -
24 PD4..PD7-25¢c |Her-5c PD0..PD3-25¢" | Her=5c
25 Her-15¢ TMoprC-05¢ Her-15¢ ToprA-15¢
26 PBO-5¢ Her-10¢c - - —
27 PC6,7-2¢ PC4,PC5-2¢ PC2..PC3-2¢ PCO..PCl-4c
28 PAD..PA3-2¢c PA4..PAT-2¢ PAD...PAT-2¢ Her-6¢
29 PDO.PD2,PD4-5c¢ | PD1, PD3PD5-5¢c |Her-10¢ -
30 PCO-15¢c PCl-3¢c PC2-45¢ -

Ilpumeuanue: cuMBOJ «-»0003HAYAET YTO TAKT OTCYTCTBYET, HAlpUMEp, B /BapHaHTEIPOrpaMMa

BBIIOJIHAETCS TOJBKO 3a 3 TakKTa.
KonTpoJbHBIE BOIPOCHI

1. IlosicHuTe Ha3HAYEHHE CTEKA.
2. B kakux ciyyasx B nporpamMMe He0OXO0IMMO BBINOJIHATh MHULIMATU3AIUI0 cTeKa?
3. Uto nmpou3onAeT ¢ NporpaMMou, €CiIM ONPEAEIUTh CIEAYIOIINE 3HAYCHHsI yKa3aTels CTeKa:

a) SPH=0, SPL=0
6) SPH=0, SPL=0X5F
B) SPH=0x02, SPL=0

4. Kakum 00pa3oM MocUYUTaTh BpeMs UCIIOJTHEHUsI MHCTpYKLUU? YacTu nporpamMmbl?

(I)opMa NpeacraBJaCHus pe3yjabTara:
Otuer HAOJIKCH COACPKATh:

1. Llenb paboTHLI.

2. BeimonmHeHHOE 33a/JaHue ¢ KOMMEHTapusIMu (paboTOCIIOCOOHOCTH MPOTPaMMBbI
JIEMOHCTPHUPYETCS HA CTEHJIE):

- JITUCTHUHT IPOTPaMMBI;

- IM3acceMOJIMPOBAHHYIO TIPOTPAMMY;

- AJIITOPUTM;

- IPEJICTABUTh PAacyeT BPEMEHU 3aJICPIKKH MO0 KOJTUIECTBY KOMAH/T;
- MPEICTaBUTh TaOIHITy 3HAYSHHI CTEKa BO BPEeMs MCIIOIHEHUS TPOTPaMMBI.
3. BeiBog o pabore

Kpurepun onenkn:

OHeHKa COTJIIUYHO» CTAaBUTCH, €CJIN 3aaHUC BBIIIOJITHEHO BEPHO U IMMOJIHOCTBIO.

OI_ICHKa «XOpOoMIO» CTABUTCA, €CJIN JOIMYIICHA OAHA UJIU IBC OIJ_II/I6KI/I, MPpUBCAIINC K

HENPaBUWJILHOMY pe3yJbTary.

OI_ICHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIN NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3a1aHWs.

OHeHKa «HCYAOBJIICTBOPUTECIILHO» CTABUTCS, €CJIN 3aJaHUEC HEC BBITTOJHCHO.

Opranunsanust padorsl 8-mu paspsaHoro raiimepa B peskume MM

JlaGopaTopHoe 3ansiTue Nel2.
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Heab pabGorTbl: pa3paboTKa NPOrpaMMbl YIPABICHUS CBETOAMOAAMU C HCIOJIb30BAaHUEM
napasuienasHoro nopra MK

Boinosinus padory, Bel Oyaere:
ymemnw.
(dbopMUpOBaHNE YMEHUI TPUMEHSTh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIACTSIX;
- IPUMEHSTH BHIOPAHHBIE S3BIKU IPOTPAMMHUPOBAHUS JUIs1 HAIIMCAHKS IPOTPAMMHOTO KO/,
- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- IPUMEHATh HOPMAaTHBHBIE IOKYMEHTBI, ONPEENIIONue TpeOOBaHM K OPOPMIICHHIO IIPOTPAMMHOTO
KOJa;
- HCII0JIb30BAaTh BO3MOKHOCTH UMEIOIIEHCS TEXHUYECKOW U/ U MPOTpaMMHON apXUTEKTYPHI;
- IPUMEHSATh COBPEMEHHBIE KOMIIWJIATOPBI, OTJIATYMKNA U OIITUMHU3ATOPBI IIPOrPAMMHOT0 KOJA;
- pacro3HaBath 3a/1a4y U/WiM npodiaemMy B IpohecCHOHATBLHOM U/UITU COLIMaIbHOM KOHTEKCTE;
- QHAJIM3MPOBATh 3a/1a4y W/UJIH MIPOOJIEMY U BBICTISTH €€ COCTaBHBIC YaCTH;
- TPAaMOTHO H3JIaraTb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI M0 Mpo(eccHoHaAlbHON TeMaTHKe Ha
rOCYJapCTBEHHOM S3bIKE;
- TOHMMAaTh OOMIMA CMBICT YETKO TPOU3HECEHHBIX BbICKAa3bIBAHUW HAa HW3BECTHBIE TEMBbI
(mpodeccronanbHbIe U OBITOBBIC), TOHUMATh TEKCTHI Ha 0a30BbIE MPO(ECcCHOHATBHBIE TEMBI;
MartepuaabHoe o0ecrieyenue:
Crenn «MukpokonTpomiep», IIK ¢ ycraHoBieHHON cpenodl MpOorpaMMHUPOBAHMSI M OTJIAJKU
AVRStudio
TeopeTuvyeckue cBeleHUs
PaccmoTpuM npumeHnenue taiimepa Ha mpuMmepe Nnporpammsl, B Kotopoit Taiimep TO pabotaet B
pexxume Obictporo IIMM. B 3aBuCMMOCTH OT COCTOSHHSI OMTOB HOpPTa A pPErylIHpyeTcsl SPKOCTb
cBeTonoa, nojakiatoueHHoro K Beixoay IIMM Ttaitmepa TO. Jlornueckum curnanom ¢ 0 6ura mnopra
DIIMM wusmeHsieTcsl ¢ MHBEPTUPYIOIIEr0 HA HEMHBEPTUPYIOLU I

;1IMM na Takmepe TO

i BXOMBI:

i PORTAO. . .PORTA7 - 3azjaHMe ycTaBku Talhmepa

; PORTDO ~ MHBepTMpyouMi (1) /HeuHBepTupyoumi (0) WMM

; BEIXOHI :

2 PORTB3 - IMM nHa Talimepe TO

.include"mB8S35def.inc" ;oAKIYEeHe CTaHOapTHON OMOAMOTEKMU

,cseqg ;jHauaJyio cermMeHTa kxona

.orgs50 ;no anpecy 0

rijmp reset ;¥ nepexon Ha reset

reset:
ldi rl16,0x01 ; MHMUMANM3au¥a NOpPTOER BBONA BHBOMA. . - S
out PORTD, rlé ; PORTDO — Ha BBOA yHbOpMauMM Pt v
clr rlé

out DDRD,rlé

1di rl6,OxFF

out PORTA; rlé ; PORTA - Ha BBOA MHDOpMauuu
clr rlé

out DDRA,rlé

out PORTB, rlé

1di rl6,0x08

out DDRB,rlé ;PORTB3 - Ha BuBoa mHpopmMauum
clr rilé6
out TCCRO,rl6 ; cOpoc perucrpa ynpasnenusa Taiimepa TO
out OCRO,rl6 ; cOpoc perucrpa cpaBHeHus Talimepa TO
out TCNTO, rl6 ;c6bpoc permcTpa cuera Taimepa TO
ldi rl6,0x69 ;YCTaHOBKA pexuMa OhCTPOI'O HeMHBEepTUpyolero
out TCCRO,rlé6 ;IMM rakimvepa TO

main: ; HA4aJyi0 OCHOBHOW NpPOT'PaMMhl
in.r16,PINA ; CUMTHBaHME 3HayeHuii nopra BsBoma/BuBoma PORTA
out OCRO,rlé6 ;¥ ero OTNpaBka B PerMCcTp CpaBHeHua Talimepa TO
in rl16,PIND ; CUMTHBaHUE 3HaueHMii nopra BBona/susona PORTD
andi rl6,0x01 ;M BrneneHue OuTa PORTDO
cpi rl6,0x01 ; Ecnm PORTDO=1
breq metl ; TO nNepexon Ha MeTky metl
ldi rl17,0x69 ;MHaye 3anuchk B rl7 3Hauenus N8 HeuHeepr. MM
rjmp met2 ;1 nepexon Ha MeTKy met2

metl: ;Mo MeTke metl
1di r17,0x79 ;3anuce B rl7 SHaueHuMsa nsA uHEepTUpybuwero IVM
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met2: ;Mo MeTxke met2
out TCCRO,rl7 ; YCTAaHOBKa 3allaHHOTO pexuma paborTe TaiiMepa TO
rjmp main ;M BO3BpaT Ha main

PaccmoTpum nporpammy 6osiee moapooHo.

1. I/IHI/IHI/IaJII/I3aLII/II/I HOpTOB BBOI[a/BBIBOHa B COOTBCTCTBUMU C ITIOCTABJICHHBIM 3a1aHUCM
Idi r16,0x01

out PORTD,r16

clrrl6

out DDRD,rl6

Idi rl6,0xFF

out PORTA, rl6

clrrl6

out DDRA 16

out PORTB,rl6

Idi rl6,0x08

out DDRB,rl6

2. WNuanmmanmszanus Taiimepa TOHa 3a7aHHBIA peKUM paboThI:
clrrl6

out TCCRO, rl6

out OCRO,rl6

out TCNTO,rl6

Idi rl 6, 0x69

out TCCRO,rl6

Crauanaounmiarotcsscepeructpoitaiivepa(clr r16; out TCCRO, rl16; out OCRO, rl6; out

TCNTO, rl6). TTocne atoro B peructp ynpasiaeuuss TCCRO, B coorBeTcTBUH € Ta0J. | 3amuchIBarOTCs
HeoOXouMble KoMOMHaIuu yrnpaeistonux out. Ycranoskoin WGMO01=1, WGMO00=1 BeiOupacrtcs
pexxum  Obictporo  IIIMM;  ycranoBkoir COMOl1=1, COMO0=0 BbIOUpaeTCsI  pEXUM
Heunseprupyromero I[NUM; 6uter CS02:CS01:CS00=001 omnpenenstor padoTy Taiimepa 0e3

npenlenurens yacToTsl nporeccopa Clk/1.

3. B magane OUKJIIa OTPpOUCXOAUT CUHUTBIBAHHUEC JAHHBIX C IMOpTa A ¥ uX 3ammuch B pErucTp

cpaBHeHHus TaniMepa TO:

main;

metl:

inrl6,PINA

out OCRO,rl6

4, ITocne storo MMPOU3BOJUTCA OIPOC IMOpTa Du BBIACICHUC MJIAAIMICTO 3HAYAIICT O oura:
inrl6,PIND

andir16,0x01

5. Cpasaenne PORTDOc nornyeckumu ypoBasimu 0 1 1:

cpirl6,0x01

bregmetl

Idirl7,0x69

rjmpmet2

Idirl7,0x79
Ecnu B pesynbTare cpaBuenus (cpiri6,0x0i) PORTDO=1, To npoucxoaut nepexo,1 Ha MeTKy metl,

0 KOTOpOM B peructp rl7 3amuchiBaeTcs 3Ha4YeHHE, KOTOPOE€ HEOOXOAMMO 3amucaTb B PETUCTP
ynpasienus: TCCROraiimepa TO st peanmzanum naBeptupytomero [HIMUM (Idirl17,0x79). Mnaue B r17
npou3BoauTcs 3anuch 3HaueHuss TCCROmns nennseprupyromero MM (1dill7, 0x69).

6. Ilpu mepexoxe Ha MeTKy Met2 MPOMCXOIUT 3aMUCh MOJYYEHHOTO B I'l 7 3HaYEHHUSI B PErUCTP

yrpagieHus TCCROTaiimepa TO u 3aMKIIMBaHUE TIPOTPAMMBI:

met2:

out TCCRO, 17
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rjmp main

[ToapoOHOE paccMOTpeHHE MPOrpaMMBI TIOKA3bIBAET, YTO MPHU UCIIOIb30BaHUH B TaliMepe pexnMa
[IIMM mnonp30BaTENb MOXKET HE HCIOJIb30BaTh MPEPHIBAHUS 110 COBIAJCHHUIO W MEPENOJTHEHUIO
Talimepa, Tak kak B pexxume LIIMIM Bce nelicTBus TaliMep Ji€i1aeT aBTOMaTUYECKH. DTO CYILIECTBEHHO

obneryaer OopraHu3aluio MmporpaMmsbl U YMCHBIIACT €€ pa3sMeEp.
33)131-[1/[6 Ha BBIITOJIHCHHE

CocTaBUTh NPOTrpaMmy JUIsi CBOEr0 BapuaHTa, KOTopas peanu3yeT BbIBOJ curHaia ¢ [IIUM c

N3MCHCHHUECM CKBAXHOCTH JJIA 3aJaHHBIX TﬂﬁMCpOB MO0 KOA4Y BXOJHBIX CUTHAJIOB (6I/ITBI BaﬂaHI/ISI).

Bapuants! 3aganus (YcnoBHble 0003HaueHus: b - ObicTpeiil LM, @ - dazosiii LM, I1 - npsamoit

[I1M, U - uaBepCHBIIN)

Ne | Taitmep Pexum |[luanazon yacTot Bxons! (6uThI) BUTHI 3a/[aHUS, KOMTUYECTBO
Bap | (b1), KaHas 1M JIMCKPETHBIX 3HAYEHMH, TUAaIa30H
(b1) U3MEHECHUS CKBAXXHOCTHU
1 T2 B/ITul | [1000, 10000] | PA7-mepeknaroyaeT MEX Iy
ITul1 PC5...PC7, 8 nonoxenuii, 0...0,5
TOuT2 | @MU [1000, 10000] | PAO- Bkmouaer Taiimep
TO nm T2 PA4...PA7,16 nonoxenwuit, 0,1.. .0,9
8 T0 bH [100,1000] PCS5 - menster yacToTy
1M ITopt A, 256 nonoxxenui, 0... 1
4| TOuT2 |®/IIul [200,1000] OnIHOBpEMEHHO paboTaoT
2 KaHaja PCO...PC3, 16 monoxenui, 0...0,75
<
° 12 ]?_,H(IT)/T/ 200 PAO-bu® PA7 -ITull | PCO...PC4, 32 nonoxeHnus, 0,2...0,8
6 TO uT2 B/ >10000 PAO - Bkn TO PA1 - Bk
T2 PBO...PB2, 8 nonoxenwuii, 0...1
7 TO /N >10000 PCO-BKIT/OTKII PAO...PA3, 16 nonoxenuii, 0...1
8 TO dub/N <200 PA4 - nepeximouaer mexxay|  Ilopt C, 256 nonoxenuti, 0...1
dub
9 T2 B/I1 [1000, 10000] | PC1 - usmensier uacrory | PA2...PA3, 4 nonoxenus, 0...0.5
1M
10| TOuT2 | ®/ITul | [1000, 10000] | PC7 - Beibupaer TO wnu PCO0...PC5, 64 nonoxenus, 0.:.1
T2
11| TOu T2 b/A [200, 1000] PAOQ-0, PA1-TO, PA2- PC4...PC7, 16 nonoxenus, 0... 1
T2,PA3-TO u T2
12 TO O/I1 [30, 35000] PCO...PC2 - 6 yacror Iopt A, 256. nonoxenus, 0...0.5
1M
13 T2 b/TTuld <200 PAO - Beibop [Tull PA2...PAS5, 16 monoxenut, 0...1
14) TOuT2 D/T1 >10000 PA0=0-TO u T2 BbIKI PC3...PC5, 8 monoxenui, 0... 0.75
PA0=1-TO u T2 Bk
15 TO b/N >10000 PC7- BBIKJI/BKII PBO0...PB3, 16 nonoxenuii, 0...0.8
16| TOuT2 | d/IIuld <200 PAO- mensier pexum PA3...PA7,32 ¢ nonoxenus, 0;..1
clTaal TO u T2
OJTHOBPEMEHHO
17 T2 b/ [1000, 10000] PB3 - BKII/BBIKII BBIXOJ] PBO0...PB2,'8 nonosxenwii. 0...1
Taiimepa
18| TOuT2 |dub/II| [1000, 10000] PA7- ®ub PA6- ITull PAO...PA3, 16 nonoxenui, 0...0.5
uld
19) TOu T2 B/T1 [200, 1000] PA4-TO PC1...PC3,? nmonoxenwuit, 0,1.. .6.9
PAS5-T2
20 TO dub/U [200, 1000] |PAO - Bxu/Beikia TO PA1 -| PA4...PA7,16 nonoxennii, 0,25... 1
bud
21 T2 b/IIuld <200 PCO-ITull PBO...PB4,32 nonoxenuti, 0... 1
22| TOuT2 | ®/TIuld >10000 PA3- Bk TO wnu T2 PA3...PA7,32 ' monoxenui, 0...0.8

68



23 TO b/n >10000 PAO- gacrora IIUM PC, 256 nonoxenuii, 0...1

24| TOuT2 |®/IIul <200 PAO - Beibop TO wu T2, | PAS...PA7,8 monoxenuti, 0,2...0,9
PA1 - Be16op IT v U

25| TOuT2 | ®ub/ [1000, 10000] [PC6 - BeiGOp @ unu B, PC7| PBO0...PB2, 8 nonoxenwit, 0...0.75
MTull - Bo1Oop Il i U

dopma npeacTaBJeHus pe3yJbTara:
OTueT T0IHKEH COAePIKATh:
1. Llenb paboTHLI.
2. BeinosiHeHHOE 3a/1aHue ¢ KOMMEHTapUsIMH (paboTOCTIOCOOHOCTh MPOTPaMMBbI
JIEMOHCTPUPYETCS HA CTEH/E):
- UCXOJIHOE 33JIaHHC;
(YHKINOHATBHYIO CXEMY;
NPEJCTaBUTh PACUET CKBAXKHOCTH, HACTPOUKY TaiiMepa
3anuch JaHHbIX (ckBakHOCTH) B O3Y miu [13Y;
JMCTUHT TIPOTPaMMBI;
JIM3acceMOIMPOBAHHYIO ITPOTpamMmy;
QITOPUTM;
- IPE/ICTaBUTh TAOJIUIy 3HAYCHHI CTEKAa BO BPEMsI HCIIOJTHCHUS TPOTPAMMBI.
3. BeiBog 1o pabore
Kpurepun onenkn:
O1eHKa «OTJIMYHO» CTABUTCS, €CIIH 3aJJaHKE BHIMOJIHEHO BEPHO U MOJTHOCTHIO.
Or1ieHKa «XOPOIII0» CTAaBUTCS, €CITH JIOMYIICHA OIHA WJIH JIBE OIINOKH, IIPUBEIIINAE K
HETPaBUIBHOMY PE3yJIbTaTy.
OrieHKa «yIOBIECTBOPUTEIIHHO)» CTABUTCS, €CIIU MPUBEICHO HEIMOJIHOE BBHITTOJIHEHUE 3aJaHHUS.
O1cHKa «HEYIOBJICTBOPUTEIILHOY» CTABUTCS, CCIIU 3a/IaHUE HE BBIITOJIHECHO.

JlaGopaTopHoe 3ansTue Nel3.
Oprann3anus padotsl 8-Mu pa3psiiHOro TaiiMepa B pe;KuMe CO31aHHUS BpeMeHHbIX
HHTEPBAJIOB
Heabr pabGorbl: pa3paboTka NporpamMmbl YIPABIEHUS CBETOJMOJAMHU C HCIOJIb30BAaHUEM
napasuienasHoro nopra MK
Boinosinus pa6ory, Bel Oynere:
ymemy:
(dhopMHpOBaHHE YMEHUN TPUMEHSTHh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIaCTSIX;
- IPUMEHSATH BHIOPAHHBIE A3BIKU POTrPAMMHUPOBAHMS JUIs HAMCAHUs TPOrPaMMHOTO KOJ1a;
- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- IPUMEHATh HOPMAaTHBHbIE IOKYMEHTBI, ONIpeeNIIIonue TpeOoBaHus K OPOPMIICHHIO IPOrPAMMHOTO
KOJa;
- HCIOJIb30BaTh BO3MOXHOCTH UMEIOIIEHCS TEXHUUYECKON W/WITM POTPaMMHON apXUTEKTYpPHI;
- IPUMEHSATH COBPEMEHHbBIE KOMIMIIATOPBI, OTJIAJUUKH U ONTUMHU3ATOPBI IPOTPAMMHOTO KOJIa;
- pacno3HaBaTh 3ajauy /Wiy npodiaemMy B Mpo(hecCHOHAIBHOM W/UIIA COLIMATBHOM KOHTEKCTE;
- aHAJIM3UPOBATh 33J]a4y W/WIM IpoOsieMy U BBIIEATh €€ COCTaBHbIE YaCTH;
- TPAaMOTHO H3JIaraTh CBOM MBICIM U O(GOPMIIATH JOKYMEHTHI MO Npo(hecCHOHAIBHOM TeMaTHKEe Ha
rOCy/1apCTBEHHOM $SI3bIKE;
- TOHUMAaTh OOLIMI CMBICT YEeTKO IPOM3HECEHHBIX BbBICKa3blBAHUNH HA W3BECTHBIE TEMBbI
(mpodeccuoHanbHbIE U OBITOBBIE), TOHUMATh TEKCTHI HAa 0a30BbIE TPO(HECCUOHATIBHBIE TEMBL;
MarepunanbHoe obecnieyeHue:
Crenn «MukpokoHTposuiep», 1IK ¢ ycTaHOBIEHHON cpeaod NPOrpaMMHUPOBAHMS WU OTIIAIKH
AVRStudio
TeopeTuyeckue cBeieHUsI
PaccMoTpuM npuMmeHeHue TaliMepa Ha IpUMEpPE MPOrpaMMbl, OCYILECTBISIOUIEH WHKPEMEHT
KaKoro-aubo perucrpa A0 3HaYEHHs, 33JJaHHOTO Ha Bxoje nopta D, mpu 3Tom coaepkumoe perucrpa
BbIBOUTCS ¢ uHTEepBasioM 500 mc B opt C.
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b - - -

;Niporpamsa sunona a PORTC ¢ nepuoaom 500 sac YESIHUMBANGEIOCR SHANGHMA
FABOMYHOIO KXONA A0 SHAUEMMSE, 3aJaHHOrO Ma Bxomnax PIND.
i Bxoam:
iPDO_PDT ~ Sanawie MAXCHMANEHONO SHAYEHMA YMCHA eo2e
| #PCO_PCT ~ wunukauns pesynnrara A
" .include*nB535def.inc®  ;nonxmouenns OMOAMOTEXH KOHTPOMAEpa

FaGseG . S JMANAND CEeTMEMTA XOHA . . . &
“lorg 30 ino anpecy 0 “:'i%57"'

. %jmp reset INEPEXOR MA MeTRY reset. . . .

.org $13 janpec o8paloTM NPepNBAMMA Mo CoBnafewma TO

. 3_0,1:00:95:. < R nepexon no 3ToMy a : -

- e T BOIHMKNOBEHMA UL §rh =<
#ﬁﬁ"“ i MHMUMANMSAUMA CTexa = =2 L

5 . C e gy, o G ibe - -l

%16. low (RAMEND)  ;3anMch B ykasaTens crexa A XOHUA

L= "£17,high (RAMEND)  ;namsTH DaHHux 2 ek X g

v%;ppl,tls SR A i
= "Ph' rl? !.- .-_-.‘-. ),--' .

i MHAUMANMIAUMA DOPTOSR

1ldi r16, OxFF P MHMUMAAMSAUMA NOPTOR NBOLA/BMBONA:
out PORTD,rl6 jnopr D - Ma mson

out DORC,rl6 inopr C - na BmBOn

clr rilé

out DDRD,rlé
out PORTC, rlé
i MHMUMAIMIALMS W 3anycx Tafimepa TO

1di r16,0x00 ioOnynewne perwcrpon vafiMepa TO:
out TCCRO, r16 i PEMNCTPa ynpannenus TCCRO
out TCNTO,rlé ipermcTpa cuera TCNTO
1di rl6,0x4E $3anNCs B PErMCTP cpasnemua OCRO uwena Ox4E
out OCRO,rlé ; COOTEETCTERYNWero yorTanxe 10 mc
idi x16,0x0S j3anycx Tafimepa TO C npenfenmrenes clk/1024
out TCCRO, rlé I8 HOPMANIBHOM pexuMme DPAGOTM
7 pazpeunenne paloTN NpepEEasus
1di r16, 0x02 FANM patoTH NpepssaHnd no coananenun TO
out TIMSK,r1é i HAXNAINBAETCA Macxa OCIED s permcrpe TIMSK
clr rlé ;HEOOXONMMEE B NPOTPaMMe perucTph
clr rl7 ;NPeNBapuTesIbHO OYUMAKTCA
clr rl8
sei ;jTrnoBanbHoe paspemeHue npeprsaHuii
main: ; OCHOBHAaf 4YacTh NPOTPAMME
rjmp main jNycTOW uMKn
; OOpabOoTuYMK MNpepLBaHus
TO_compare: ;NpY COBepWeHuM npepuBaHua no cosnaneHun TO
cli ; PNOGANbHEI 3anpeT npephBaHURi
in r24, SREG ;i COXpaHeHue perucrtpa SREG
clr rlé ;obHynenue cuerHoro permcrpa TCNTO
out TCNTO,rlé
inc rl17 juHxpeMeHT POH rl7
cpi rl7,0x32 ;jcpaBHenue rl7 c ycraekoit 0x32 (50) 2
brne quit ;jecnm rl7 He paBeH ycTaeke, TO Iepexoa Ha
quit
clr rl7 iuHaye oumcTka rl7
in rl6,PIND ;BEON NaHHHX, colepxammxcsa Ha PIND
cp rl6,rl8 A iu cpasHenue POH rl6 c permcrTpoM cuera rl8
brpl met_1 jecimm rlé>rl8, TO nepexoa Ha met_1
clr 18  ;M4Hayve OuUMCTKa perucTpa cuera rl8
met_1: ST TR TS :
out PORTC,rl8 jnanee - BHBOA Ha MHAMKauuo rl8
inc r18 ;¥ uHKpeMeHT perucTpa cueTa

| .‘l““'- 3 m—— -:Mv-'-g':hﬁ-—- v Y

! out SREG, r24 = ;BOCCTaHoBIeHue perucrpa SREG
perged = - o% = irnobansHoe paspelleHue NpepuBaHuii
| reti © 7YY i BEXom 3 NOANPOrpaMMi NpephBaHui
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PaccMoTpuM 0COOEHHOCTH IPOTPaMMBI.

1. Crpokamu nporpammsl

.org$13

rjmp TO_compare

BBINOJIHACTCS] MHULMATM3alMs ajpeca HaMsITH, [0 KOTOPOMY  HA4yMHAETCANOANPOrpamMma
00paboTKK MpepbIBaHus N0 coBnaaeHuto taitmepa TO. Axpeca moamporpaMm 0OpabOTKU MpephIBaHUI
JUId KaXJI0r0 MUKPOKOHTpOJUIepa 3aJlaHbl J)KECTKO M M3MEHEHHIO0 He mnojasiexaT. Tabnuuma aapecoB
NPUBEJICHA B IPUIIOKECHUH.

2, B mporpamme ucnosib3yercss CTeK. OJTO CBA3aHO C HCHOJIb30BAaHMEM B IIPOrpaMMme
IpephIBaHMs 1 HEOOXOIUMOCTH COXPAHEHHS B CTEKE aJpeca BO3BpaTa U3 MPEPhIBaHUsI B OCHOBHYIO

nporpammy. [loaTromy BHayase nporpaMMbIMHULIMAIN3UPYIOTCS PETUCTPhI YKa3aTens cTeKa

SPH:SPL.

3. Jns ucnonws3zoBanus TaiiMepa TO BHauane HEOOXOJUMO BBIIOJIHHUTH €r0 MHULHAAIU3ALHUIO.
JUJ1s1 5TOTO BBITIOTHSIOTCS:

- obnynenue cuetHoro peructpa TCNTO u peructpa ynpasnenus TCCRO;

- yCTaHaBJIMBACTCS 3HAYCHHE ycTaBKU B peructp cpaBueHust OCRO.

Beinonnum pacuer ycraBku. B ciyuae nanHo#i nporpaMmel moinyuuth ycraBkyS00 Mc Ha Taiimepe
HE MOJIy4aeTcs, Tak Kak aaxe npu npeanenutene Clk/1024 makcumanbHas ycTaBka TaiMepa paBHSACTCS:

8000000\
————) -256=32,768 mc

Tyer = ( 1024

Kak peanusoBare Ha Taiimepe TO ycraBky Oonblryto 3HaueHus 32,768 mc? OauH U3 BapUaHTOB
CUMTaTh KOJUYECTBO IpepbiBaHMM Taiimepa. Hampumep, ans nomydenus yctaBku 500 Mc MOXKHO
3arporpaMMHpoBaTh TaiiMep Ha ycTaBKy 10 MC W MpOU3BOJAUTH MOACYET cpabaThlBaHUM Taiimepa —
kaxaoe 50-e cpabaTbiBaHue Taiimepa OyneT cooTrBeTcTBOBaTh BpemeHu Iycm= 50%*10mc= 500 wmc.
PaccunTaem 3HaueHue yctaBku Taiimepa B 10 mc npu npeaaenurene clk/1024:

8000000
OCR0O=10-10% ———— =
1024 78,125.

TakuMm 00pa3oM, OKpyTIICHHOE 3HAUYCHHE, 3anmuchiBaeMoe B peructp cpaHeHus OCRO, paBHo 78
(0x4E).

- 3amyck Taiimepa. BeimonHsiercs ycraHoBkoM koad¢uuumeHTa npeanenutens pasHoro 1024,
1I0CJIE€ ATOTO TalkMep 3aIycKaeTcsl B paboTy B HOPMAJIbHOM pEXUME.

4. Pazpemienue paboThl mpepbIBaHus 10 coBnaaeHuto taitmepa TO. s sToro:

- B perucrpe Macok npepbiBanuil TaiimepoB TIMSKycraBnuBaercs B equHMYHOE 3HauyeHue 1
OWT 115 pa3penieHust TPEepPHIBaHMS 110 COBIAICHUIO TaliMepa;

- pa3pemiaercs paboTa BCeX MpephIBaHUN (MHCTPYKIIMSA Sel) ImyTeM 3amucu JIOTHIeCKOr «1»
B crapmuii Out peructpa SREG.

Ocnosnas npocpamma

5. OcHOBHOW IMKJ MAINIYCTOM, T.K. HE COAEPKUT HUKAKUX OIIEPaTOpPOB.

6. BwmomHeHne o0paboTunka mpepbiBaHus. [Ipy HACTYIUIEHHH TIPEPHIBAHHS MO COBIAJACHUIO
TO ocymecTBisercs nepexo U3 J000ro Mecta OCHOBHOM IpOrpaMMbl (B JaHHOM CiIydae TOJBKO M3
CTPOKHM ljmpmain) mo aapecy oOpaOOTKH MpepbIBaHMSA, YKa3aHHOMY B CTpOKe IjmpTo compare.
ITocne aroro:
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- 3ampemarorcs Bce npepsiBanus (Cli); KoTopsle paspemnaroTcs TONBKO 10 OKOHYAHHUH
00pabOTKM TpEpHIBaAHUS;
- coxpansieTcs 3Hauenume peructpa SREG (inr24, sreg) ,

[OIIPOrPaMMbI BOCCTaHaBIMBaeTcs (OUtSREG, R24); ¢

- oOHyJIeHHE cueTHOTO peructpa taiimepa TO;

- CUeT KOJMYECTBAa CpadaTblBaHMW TpEepBIBaHUS Taiimepa.
WHKPEMEHTHPYETCS U €CJIM €r0 3HaUCHUE He coBmaaaeT ¢ ycraBkor 0X32 (mecaTuuHOE 3HAYCHHE PaBHO
50) (uHcTpykums Cpirl7,0x32) mpoMCXOAMT BBIXOJ M3 IMOANPOTrPaMMbI OOpPaOOTKU IpEepbIBAHUS

(brnequit);

- TIpH COBMAJCHMM 3HAueHUs peructparl7 c ycraBkoit 0X32, t.e. kaxzasie 500 Mc cueTdnka
npepbiBanuii oonymsiercst (Clrrl7), cumreiBarorcst manaeie ¢ mopra D (inrl6, PiND), Bemmommsercs

CpaBHEHHE ¢ peructpom cyera r18 (cp r 16, r 18).

- ecnu ycTtaBka, 3amanHas Ha PIND, menbiie, uem Tekyiiee 3HaueHue 118, To r18 oOHysieTcs.
[Mocne sroro 3nauenue r18 BeiBomutTcs Ha PORTC (outPORTC,r18) u 3HayeHue 3TOro perucrpa

UHKPEMEHTUPYETCS;

- B KOHIIC MOJIPOTrPaMMbI BHOBb Pa3peIatOTCsl MpephIBaHusl (MHCTPYKIMS SEI) U 3aBepIuacTcs

00paboTka npepbIBaHus (AHCTPYKIUS Ieti) U BBIIOTHSACTCS.
3ajaHue HA BBLIMOJHEHHE

1. C ucnonp3oBanueM TaiiMepa TO cocTaBUTh IporpaMMy «OeryImuid OroHb» IO BapUaHTaM C
BKJIFOUEHUEM 3a/IaHHBIX BBIXOJIOB IOPTOB, MEPUOJAMU MX BKJIKOYEHHMS U HM3MEHEHUSIMH B TaKTax

paboTHI.

BapuanTsl IporpaMMbl «OETyIIUN OTOHBY

HpuMeanue: CHMBOJI «-» O0003HAYaeT 4YTO TaKT OTCYTCTBYCT, HAIIpUMCP, B 1 BApHUaHTC

IIpOrpaMMa BBITOJIHSIETCS TOJIBKO 3a 3 TaKTa.

Peructp

No sap. |

10
11

)
1
14
15
16
17
1)
v
20
2

)
“

24
25
6
27

20

10

1 TakT 2 TaKT 3 TakT 4 TaKT
PDO,PD1-2¢ PD1,PD2-1¢ PD2,PD3-0,5¢ -
| PAO...PA3-0,1c | PA4...PA7-0,2¢ PCO0...PC3-03c PC4...PC7-04c
| PCO-05¢ PC2-05c PC4-15¢ PC6—-15¢
|PBO-1c¢ Her-05c¢ PBl-1lc Her-05¢
PC7-5c¢ PC6,PC7T-5c¢ PCS...PC7-5c PC4...PC7-5¢
PAO-2c PAl-4c - -
PCO...PC3-10¢ PC1...PC4-10¢c PC2..PC5-10c¢ -
PD7,PC7-05¢ Her-2c PDO, PCO-05c¢ Her-2c¢
PCO-02c PC1-02¢ PC2-02¢ Her-1c¢
PAO...PA3-0,1c_|Her-0,2c¢c PA4...PA7-0,1c |Her-0.2c
HoprD-5¢ Her-1c¢ IoprC-5¢ -
PA3-2¢ Her-4c¢ - -
PC7~1c Her-5¢ PC6-1c Her-5¢
PAO...PA3 -2c Her-1c¢ PDO...PD3-2¢
PCO.. PC3-0,1c | PCI1...PC3-0,1¢c PC2..PC3-0,1c |PC3-05¢
lloprD-2¢ TloprA-2¢ Her-4¢
PCO...PC2-2¢ PC1..PC3-2c PC2..PC4-2¢ Her-5¢
HoprA <01 ¢ Her —1¢ ToprC-0,1 ¢ Her-1c
PCO-0,1c PC1-0,1c¢c PC2-0,1c¢ Her-0,5¢
PBO~S5¢ PB1-25¢c PB2-125¢ Her-5¢
PD7 - 1c PD6-1c PDO...5-5¢ -
PA6-1c¢ PA7-4c - -
PCO,PC3-2¢ PCI,PC4-2¢ Her-5¢ -
PD4..PD7~25¢c |Her-5c PDO...PD3-25¢c |Her-5c¢
Her-15¢ IloprC-05¢ Her-15¢ TloptrA-15¢
PBO-5¢ Her-10¢ - -
PC6,7-2c¢ PC4,PC5-2c¢c PC2..PC3-2c PCO...PCl-4c¢c
PAO...PA3 -2¢ PA4...PA7-2¢c PAD...PA7-2c Her-6¢
PDO,PD2,PD4 ~5¢ | PD1,PD3,PD5-5¢c |Her—10c¢ -
PCO-15¢ PCl-3c¢ PC2-45c -

®opma npeacTaBieHus pe3yJbTarTa:
OTYeT NOKEH CONEPKATh:

1. Llens paboThl.

2. BeimonHeHHOE 3a71aHuE C KOMMEHTapusIMu (paboTOCTIOCOOHOCTh MPOTPaMMBbI
JEMOHCTPHUPYETCS Ha CTEH/IE):
- ICXO/THOE 33JJaHHE;
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- QYHKITMOHATBHYIO CXEMY;
- JMCTUHT TPOTPAMMBI; TU3aCCEMOIMPOBAHHYIO TIPOTPAMMY;
- OJIOK-CXEMY aJITOPUTMA;
- IPEJCTaBUTh HACTPOIKY TaiiMepa U pacyeT BpeMEHH 3a/Iep’KKU PeaTn30BaHHON Ha Talimepe;
- IPE/ICTaBUTh TAaOIUIly 3HAYECHUI CTeKa BO BpeMsl HCIIOTHEHUS TPOTPAMMBI.
3. BriBoz o pabore
Kpurepum ouenku:
OrneHka «OTJIIMYHO» CTABUTCS, €CIIH 3a/JaHHE BHIMOJIHEHO BEPHO U MOTHOCTHIO.
OreHKa «XOpoILI0Y» CTaBUTCS, €CIIH JIOMYIIeHa OHA WK JIBE OLIMOKH, IPUBEIIINE K
HENPaBWILHOMY Pe3yJIbTary.
OLIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCS, €CJIM NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3aJaHs.
OneHka «HeyI0BICTBOPUTEIBHOY» CTABUTCS, €CIIU 3aJjaHK1E HE BBIMOIHEHO.

JlaboparopHoe 3ansaTue Nel4.
Opranunszanus padorsr AIIII MK Atmega 8535
Heab pabGorTbl: pa3paboTKa NIPOrpaMMbl YIPABICHUS CBETOAMOAAMU C HCIIOJIb30BAaHUEM
napajuienabHoro nopra MK
Beimosiaue padory, Bel Oynere:
ymemv:
(dbopMHpOBaHHE YMEHHH IPUMEHATh CTAaHIAPTHBIE AJITOPUTMBI B COOTBETCTBYIOIIUX 00J1aCTsX;
- IPUMEHSTH BHIOPAHHBIE S3BIKM TPOTPAMMHUPOBAHHMS [T HAIIMCAHUS TIPOTPaMMHOT0 KOJ1a;
- HCIOJIb30BaTh BEIOPAHHYIO CPEy IPOrpaMMUPOBaHUS;
- IPUMEHSATHh HOPMAaTHBHBIE IOKYMEHTHI, ONPEENISIONNe TPeOOBaHMs K OQPOPMIICHHIO TIPOTPAMMHOTO
KOJa;
- HCTIOJIH30BATh BO3MOXHOCTH MMEIOIIEHCS TEXHUYECKON H/UITH MIPOTPAaMMHOMN apXUTEKTYPHI;
- IPUMEHATh COBPEMEHHbBIE KOMITMWIATOPBI, OTJIAJUUKHA U ONTUMU3AaTOPbl IPOrPAMMHOTO KO/a;
- pacro3HaBaTh 3a/1a4y U/WiH nMpooaemMy B IpoheCCHOHATLHOM H/UITU COIMATbHOM KOHTEKCTE;
- AaHAJIM3MPOBATh 3a/1a4y U/UJIH MIPOOJIEeMY U BBIIEIATh €€ COCTaBHbIEC YaCTH;
- TPAMOTHO H3JIaraTh CBOM MBICIM W O(OPMIIATH JTOKYMEHTHI MO TPO(EeCCHOHANBHON TeMaTHKEe Ha
rOCyJapCTBEHHOM SI3BIKE;
- TOHUMATh OONMI CMBICT YEeTKO TIPOM3HECCHHBIX BBICKA3bIBAHWW HA W3BECTHBIE TEMBI
(mpodeccroHaNbHBIE M OBITOBBIE), TOHUMATh TEKCTHI Ha 6a30Bble PO ECCHOHATIBHBIE TEMBI;
MarepuanbHoe o0ecnieyeHue:
Crenn «MukpokonTpomiep», [IK ¢ ycraHOBiIeHHOH cpemoil mporpaMMupoOBaHHS M OTJIaJIKU
AVRStudio
Teoperuyeckue cBeieHUs
Paccmorpum nmpumenenne AL Ha npumMepe nporpamm.
IIpumep 1. Tlomate ananoroseiii curHan Ha Bxonq ADC2 AIIl m BeIBecTH 8-pa3psaHbIid
pe3yapTar Ha TOpT BBOAa/BeiBoja C. He wncmonmbp3oBaTh mNpephiBaHWE TOTOBHOCTH pe3yibTara
npeoOpazoBanus AL
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CO.PC7 - muavxauua xofa PesynbTaTa npeoSpasoBanus.
.include"m8535def.inc" ;TIoaxmMoYeHre CTaHRAPTHON GMOIMOTEeXM
.cseq ; Havano cersesTa xona
.orgs$o ;0o anpecy 0

1di rl16, low (RAMEND) ;3anuce agpeca BepUMHE CTekxa

1di rl17,high (RAMEND) ;B xoHUEe NaMATH OaHHLX

out spl

out

idi s MHMUMaNIMSaAUMA HeMCNONLIyeMuX HOXex nopra A
out PORTA, rl6 ;Ha BBOn MHSOpPMAUMM .

Ir rlé6 ;Vicnonn3syemsdi 3xon ALl He UMMUMANMIUDYETCA
out ; Mnmuxanmsauys nopra C Ha BWBOA MHPOPMILNM
Ser
out
1di s MHMuxanusaums NMynsTHNReKCOopa AUN
out )
1di
out 6 s Mimutanmsawia Alll  ero sanyck

TO Creaynuman KOMaHIA
rady ;o merTxe ADC_ready

ri6, SREG j COXpaHeHMe 3IHAVEeHMA perucrTpa SREG

ldi rl17,0x87 jOCnynenne Qnara ADIF 3anMcid h HEero Jjormyecxofd

ADCSRA, rl

rl’, ADCH JCuMTURAHME pPesynkTaTa NpeolpasoBaHma wi ADCH

PORTC, rl7 N BNAOA pPESYNnTaTa Ma PORTC

! jNepeaanycx AL

SREG, rlt ; Boccranonnenne perncrpa SREG
; BO3BPAT NO afnpecy, XpPaHAWEMyCAa 3 CTexe

Paccmotpum miporpammy 6osee moapoOHo.

1. CHayana IpoOMCXOJIUT MOAKIIOUEHHE CTaHAAPTHON O6uOnmoreku koHTposiepa Atmega8535,
YKa3bIBaeTCs aJpec Hayaja CerMEeHTa KOJia U BBINOJIHAETCS WHULMAIM3AIMs CTEeKa, BEpUIMHA KOTOPOTro
pacriosiaraeTcsi B KOHIIE MaMsATH JaHHbIX:
include"m8535def.inc"
cseg
org$0

Idi rl6,low(RAMEND)

Idi r17, high (RAMEND)

out spl,rl6

out sph,rl7

2. IIpousBoaurTcs MHMIIMATU3AIMS IOPTOB BBOA/BBIBOJIA. B mporpamme MCHONB3YIOTCS TOPTHI
BBoja/BeiBoIa A u C. Ilpu »TOoM HEOOXOAWMMO 3alMOMHUTH, 4YTO, MOCKOIbKY AIIIl wmcmomb3yer
JIbTEpPHATUBHBIE (QYHKIUHU MOpTa A, TO BBIBOJBI MOPTa, Ucnonb3dyemble ALIl, nHUIMATU3UPOBATh HE
HYkHO. OcCTaJbHbIe BBIBOJbI PEKOMEHAYETCS «IPUTSIHYTh» K YPOBHIO Jlornueckoro «0» miau «1» Bo-
n30exxanue HaBeaeHus Ha HUX noMex. [lopt C nHMIManu3upyeTcst Ha BBIBOJ UH(OPMAIUU:

Idirl6,0xFB

out PORTA,r16

clrrlé

out DDRAr16
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out PORTC,rl6

ser rl6

out DDRC,rl6

3. Jlanee BemonHseTcs nauimanmzanus ALIl ycTaHOBKOW HEOOXOJUMBIX YIIPABISIONIUX OUT B
peructpax ADMUXu ADCSRA:

Idi r16, 0x62

out ADMUXrl6

Idi r16,0xC7

outADCSRA 116

BkauecTBe  HMCTOYUHMKA CHTHajda  OMNOPHOTO  HANpPsDKEHUs  BBIOMpaAeTCss  HampsbKEeHHe
AIIEKTPONUTAHUS Tporeccopa, noganHoe Ha BeiBog AVCC. Takxe BEIOUpAETCs «JI€BOE» BHIpaBHUBAHHE
pesyibprata npeobpasoBanusi ADLAR. BeiOupaercs Bropoit kaman AIII(Idi r 16, 0x62;
outADMUX,r16).B  perucrpeADCSRAycranaBnuBatorcs  outel  ADEN(Brmouenne — ALIIT),
ADSC(3anyck mpeobpasoBanust AIIIl), a Takke BbiOupaercs npemaenutens CIK/128 mist moBbImcHMs
TOYHOCTH MPE0OpPa30BaHMUS.

4. B ocHoBHOM T1mKIe Bexercs ompoc (uara okoH4yaHusi rnpeodOpazoanus ALl
pacnionoskenHoro B peructpe ADCSRA:
main:

in rl6,ADCSRA

SBRCrl6,4

rcallADC_ready

rjmpmain

Chauaiia cuuteiBanue 3HaueHue peructpa ADCSRAB POH rl6 (inr16,ADCSRA)IIocie atoro
orpammBaetcs 4-i O6ut 3Toro peructpa, coorserctyromnmii Guary ADIF(SBRCR16,4). Eciu 6uT ywmcr,
TO MPOIYCKAETCS CIIEAYIOMas 32 TUPEKTUBOM SBRCUHCTPYKIHMsA. MHaYe MPOUCXOAUT IIepexo.l Ha
metky ADC_ready(rcallADC_ready).

5. ITo metke ADC_readynpoucxoaur oopadoTka pe3ysbrata npeodpazopanunALIT:

ADC ready:

in rl6,SREG

Idi rl7,0x97

out ADCSRA 117

inrl7,ADCH

OutPORTC, 17

Idi rl7,0xC7

out ADCSRA 17

out SREG,rl6

ret

ITpu nepexone mo merke ADC_readycHauyana 8 POH rl6 HeoOXomIuMO COXpaHHTh 3HAUCHHUE
peructpa SREG (inrl6,SREG).Ilocine 3toro HE0OXOAMMO BpPYYHYHO COpPOCHTH (piiar TOTOBHOCTH
npeoOpa3oBaHus AL 3aIUChI0 B HETO JIOTHYECKOU «1» (Idir17,0x97;
OUtADCSRA,R17).HeoOxomumMo  3amoMHUTH, 4YTO Bce  (uark B MHKPOKOHTPOJIEpPax
AVRcOpacsiBatoTcst 3anucbio B HUX Joruueckoi «1».Jlamee B POH rl7 cuurteiBaHue pesynbTar
npeobpazoBanust AL, xpausmuiics 8 ADCH(inrl7, ADCH)./Isa mianmux Outa, XpaHsIidecs B
ADCL, otOpaceiBatotcs. Coxepkumoe 17 mepenaercs B mopt BBoaa/BeiBoga C (OUtPORTC, rl7),
ocymiectBisiercs: nepe3anyck AIII, BoccranoBnenue peructpa SREG (OUtSREG, r16) u Beixoj U3
HOANPOTrpaMMBbI Ha a/Ipec, 3alMcanHbIi B cTeke (ret).

IIpumep 2. 3agmava moBTOpsieT mpuMmep 1, HO MCHOJIB3yeTCs NPEPBIBAHME IO TOTOBHOCTH
pesynbrara npeodpazoBanust ALII. He ucnonb30BaTh «ieBoe» BbIpaBHUBAHUE PE3YIIbTATA.

PA2 - ananoroeuii Bxon Al
; BRIXonu:

PCO..PC7 MHIMKaUMA Kola pesynbTara npeobpasoBaHMA,
.include"mB8535def.inc" ;NlonknwyeHue CTaHONaApTHOM GMOAMOTEKM
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WX LWMM ABUT RS
J SAMMA ™ 1

I A n npepusasit,

i low (RAMEND ) e T -
\di rl17,high (RAMEND)

ut pl, rl

t apt

L ph.,

11 rlf

54 Dx n a M ) i L]
ut POjF
)

» 14

t DDR Y

it DD 1

1l ri ~

A Ll ) A A

asptuenne npepusanni
Aporpassas

BTCR TROOANKHER SanpeT npepuBaMuil
PCR pPeImt SREC

X pesyasTara ua ADCI
in risg, 2

OxTa pesynstarTa OTOPACHIADTCH

PaccmoTpuMm mporpammy 6osee moapoOHO, MOKa3aB OTIAMYUS OT IPOrPaMMbL,PacCCMOTPEHHOH B
npumepe 1.

1. B nHayase nporpaMMbl, TOMUMO MOJKJIFOUEHUS] OUOIMOTEKN KOHTPOILIEpa

Atmega8535 ykasbIBaloTCs ajpeca NpepbiBaHMii: reset- HyneBoe mpepbiBaHue mo azapecy 0,
npephIBaHNE TOTOBHOCTH pe3yibTata nmpeobpaszosanust ALl mo agpecy $OE:

.include"m8535def.inc"

. Ccseg

.0rg$0

rjmp reset

.0rg$0E

rjimp ADC_ready

IIpn nomagaHuM Ha 3TH BEKTOPBI MPOMCXOAUT IEPEXOJ HAa COOTBETCTBYIOIME METKH resetu
ADC_ready.

2. [TopTel BBOAA/BRIBOJA U YKa3aTellb CTeKa MHUIMAIU3UPYIOTCS TaK e, Kak u B npumepe 1.
Opnnaxo nHnnmanuszanus AL npousBoautes no-gpyromy:
reset:

cli

Idi r16, low(RAMEND)

Idi r17,high(RAMEND)

out spl,rl6

out sph,rl7

Idi r16,0xFB

out PORTA,r16
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clrrlé

out DDRAr16

out PORTC,rl6

ser rl6

out DDRC,rl6

Idi rl6,0x42

out ADMUX;rl6

Idi rl6,0xCF

out ADCSRAr16

sei

B peructpe ympasnenus mynbrumiekcopoMm ADMUXyOupaercs OUT «J1€BOT0» BBIPABHUBAHHS
pe3ynbTaTa. DTO HE CBSI3aHO C WCIOJIb30BaHMEM IpephiBaHus 1o rotoBHocTu AL, a cmemano s
JEMOHCTpAIHK padoThI ¢ ABYyMs peructpamu xpanenus pesyiabrara ALIIl: ADCHu ADCL. B peructpe
ynpasineauss ALl ADCSRAcraButcs macka ADIEna mnpepeiBanue roroBHoctu AIIIl mms ero
aktuBanuu. [locne Bcex ycTaHOBOK HEOOXOIMMO OCYIIECTBHTH IIOOAIBHOE pa3pelieHrue MPephIBAaHMIA
(sei).

3. B otimume ot mpumMepa 1, OCHOBHOM ITUKJI IPOTPAMMBI BBITIOTHEH MYCTHIM:
main:

rjmp main

OTO cAenaHo MO MPUYMHE TOTO, YTO MPH MCIOJIH30BAHUM HET HEOOXOAMMOCTH 3aHHUMATh
MPOIIECCOP TMOCTOSIHHOM mpoBepkoi ¢urara npepbiBanus roroBHoctu ALl Ilpu mosenennm (ara
HpepbIBaHUs] OCHOBHOM HUKJI MAiNOyaeT aBTOMaTUYeCKH IPEPBaH, aJpec BO3BpaTa COXpAaHEH B CTEKE, a
nporpamma nepeiizaer mo metke ADC_ready, ykazanuoii B Bektope $OE.

4, IMIpu mepexoxe mo wmerke ADC_readyocymiectisercs 00paboTKa IpephIBAHUSA 10
rotoBHoctu ALIIIL:
ADC ready:

cli

in rl6,SREG

inrl7,ADCL

in rI8, ADCH

Isr rl7

Isr rl7

clrr19
stl:

Isl r18

incrl9

cpi r19,0x06

brne metl

orrl7,r18

out PORTC,rl7

Idi r17, OXCF

out ADCSRA, rl7

out SREG, rl6

sei

reti .
[Tpu BXOJe B MOANPOrpaMMy CHauasia IPOU3BOIUTCS TII00ATBHBIN 3anpeT Bcex npepbiBanuii (Cli).
[Tpr MCTIOIB30BAaHUH OJTHOTO TPEPBIBAHHS 3TOTO MOXHO HE JIeiaTh, OJHAKO MPAaBHILHO TPU BXOJE B
T00yI0 oANporpaMMmy oOpaboTKH MpephIBaHUN CTaIbHBIE — 3aMpelaTh.

[Tocne storo mpomsBomutcs coxpanenue peructpa SREGB POH rl16. OOnynenme duara
npepeiBaHWsl ~ HE  TMPOU3BOJIUTCSH, TaK Kak TMPU  HKCIOJIB30BAaHUU  MPEPHIBAHUS  OTO
JIeaeTCSIaBTOMAaTHIECKH.
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PesynpTaT mpeoOpazoBanus cumthiBaetcs u3 peructpoB ADCH(crapmmit) m ADCL(mmammmit).
[Mockonbky pe3ynbrar npeodpasoanust AL - 10-paspsmHoe cinoBo, B peructpe ADCH(r18) oymyr
ucronb30Bansl ABa Miaaammx outa: 0000 00X Xa peructpe ADCL(r17) - Bce 6uth: XX XX XXXX.

JUis Mcrionb30BaHUsl BOCBMH CTapUIMX OUTOB pe3ynbTaTa HeoOXOoauMO cMecTHTh Criotepeil0 u 1
ouroB peructp rl7, npusens ero K Bumy: 00XXXXXX(Isrrl7; Isr r17), cMecTuTh 1Ba MIIaAIIuX OWTa
peructpa 18 Ha 6 mo3unwmii BIeBo, npuseas ero k uay: XX00 0000.
metl

Isrrl8

inc rl9

cpi r19, 0x06

brnemetl

[Tocse storo peructpsr 17 u rl8 ckmagsiBarorcs (0rrl7, r18),a pesynsrar BeiBoAMTCA B mopT C.
Hanee ALl mepesamyckaetcs, peructp SREGBoccranasnmuBaercs (oUtSREG, R16),mpousBomutcs
rio0anbHOEe pa3pelieHue BCeX MpepbiBaHuil (Sei), a 3TOM - BBIXOJ U3 IMOIIPOrpaMMbl 00pabOTKH
npepbiBanust (reti).

®opma npeacTaBieHUs pe3yabTara:

OT4er JOKEH CONlepIKaTh:

1. Llens pabOTHI.

2. BomnonHeHHoe 3aanue (Ha BbIOOp mpumep 1 miu 2) - paboTocrnocoOHOCTh IPOrpaMMBl
JIEMOHCTPHUPYETCS Ha CTCH/IE:

- TUCTHHT TIPOTPaAMMBI;

- KOMMCHTaPHHU.

3. BriBoz o pabore

Kpurepum ouenku:

OrneHKa «OTJIIMYHO» CTABUTCS, €CIIH 3a/JaHHE BHIIOJIHEHO BEPHO U MOTHOCTHIO.

O1ieHKa «XOPOIIIOY» CTABUTCS, €CIIU JIOMYIICHA O/IHA WIIU JIBC OIIUOKH, TIPUBE/IIHNE K
HETPaBUIBHOMY PE3yJbTaTy.

O1eHKa «YI0BJICTBOPUTEIIBHOY» CTABUTCSI, €CIIU MPUBEACHO HEMOJIHOE BHIIIOJHCHUE 3a/1aHUsI.
OreHKa «HEYIOBIETBOPUTEILHOY» CTABUTCS, €CITU 33/IaHUE HE BBIITOJIHEHO.

JlabGoparopHoe 3ansiTue NelS.,
Pa3pa0orka nporpaMmsl ynpaBJjieHHsI CETMEHTHBIM HHIUKATOPOM
Hear paGoTbl: HAYYUTHCS COCTaBIATh MPOrpaMMbl JUid BbIBOAA HMHGOpMaluu Ha
CEMHCETMEHTHBIE MHIAUKATOPBI o1 ynpasieHuem MK.
Boinosinus pa6ory, Bel Oynere:
ymemy:
(hopMHpOBaHHE YMEHUN IPUMEHSTHh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIaCTSIX;
- IPUMEHSATH BHIOPAHHBIE SA3BIKU IPOTPAMMUPOBAHMS [ HAITMCAHUS MPOTPAMMHOI0 KOJ1a;
- HCII0JIb30BaTh BHIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- IPUMEHATh HOPMaTHBHbIE IOKYMEHTBI, ONpeeNIIionue TpeOoBaHus K OPOPMIICHHIO IPOrPAMMHOIO
KOJa;
- HCTOJIB30BaTh BO3MOXHOCTH UMEIOIIEHCS TEXHUYECKON H/UITN IPOTPaMMHON apXUTEKTYpPHI;
- IPUMEHSATH COBPEMEHHbBIE KOMIMIATOPHI, OTJIAJUUKH U ONTUMHU3ATOPBI IPOTPAMMHOTO KOJIa;
- pacro3HaBath 3ajauy /Wiy npodiaeMy B MpodhecCHOHAIBHOM W/UIINA COLIMATBHOM KOHTEKCTE;
- aHAJIM3UPOBATH 3aJa4y W/WIK IPpOoOJIeMY U BBIIETAThH €€ COCTaBHbBIE YaCTH;
- TPAaMOTHO H3JIaraTh CBOM MBICIU U O(GOPMIIATH JOKYMEHTHI MO NPO(EeCCHOHAIBHOW TeMaTHKe Ha
rOCy/1apCTBEHHOM SI3bIKE;
- TOHUMAaTh OOLIMI CMBICT YEeTKO IPOM3HECEHHBIX BbBICKA3bIBAHUNH HA W3BECTHBIE TEMBbI
(mpodeccuoHanbHbIE U OBITOBBIE), TOHUMATh TEKCTHI HA 0a30BbIe MPOQPECCHOHATBHBIE TEMBI;
MarepunanbHoe obecnieyeHue:
Crenn «Mukpokontpomiep», 1IK ¢ ycTaHOBIEHHON cpeaod NPOrpaMMHUpPOBAHMS WU OTIAIKH
AVRStudio
TeopeTuveckue cBeieHUsI
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PaccmoTpuM ynpasieHre HHAMKATOpaMH Ha IIpUMeEpE NPOorpamMmm.
Hpumep 1. Hanucars nporpaMmmy, OCyIIECTBISIONIYIO BBIBOJ Ha MHIMKATOp- yucna oT 0 xo FB
HIECTHAANATEPHYHOM KOJIE B COOTBETCTBHH C KOMOMHANIMEH CUTHAJIOB Ha BXO/IE IIOPTa BBOJIA/BBIBOIA A

DS e —————————————— e e e ——
iNporpasua sumoaa wucen 0. F Ma OQMM DAIPAN CEMMCEDMENTHOTO MHAMXATOPA
;Bxonu:

i PA3.PAD - samaume xona usmcna

JBuxonan:

; PDO - ynpaanesmue NORNARYER HANDANKEHMA MA MHOMKATOP

; PCT_PCO = YNpaslieHKe CEIMMERTAMM AHINEKATOPA

Anclude"mi535det . inc®  jTlogwmovenwe CuONMOTEXN AtmegaB8535

.Caeg jHavano cermsnra xopna.

.orgso iMoo ampecy 0 4
;8o Flash

reset: iTllo MaTke reset OCYMECTBIAASTOR:

1di rl6, low (RAMEND) ;MUsnumanusauna crexs. Bepmmua crexa - B
Idi rl7,high (RAMEND) ; XOHUE NAMATH NAMMMX

out spl,rlé p

out sph,rl? y

clr rlé  Mnumannsauna nopros ssoaa/sudBola

out PORTC,xlé6 jNopr C - Ha sunon L :
out PORTD, rl6 iflopr D -~ na susoa . A e
ser rl6

out DDRC, rl6 : S
out DDRD,rlé .

Idi rl6, OxOF

out PORTA, rl6 junanue 4 Oura popTa A - Ha sson )
clr rl6 .- -
out DDRA,rl6 '

1d{ rl6, 0x01 i YcraHoska ananwero Surta nopra D © uenswo —

aut PORTD,rl6 ;I NOmAuM MAnNpANeMMA Ma OOUME ANOAM MIIMXATOPA
main: Mo merxe main

in rl6,PINA ;poucxonMT CuMTHBAHME OaMHMX C nopTa A

andi rls,0x0F iy samenenme OuT PAI_PAO.

mov r30,rl6 idopumponaxne anpeca flash ucxons wa

ldi r31,0x02 JCNMTANMNX RAMNLX

lpm rl6,2 jvanneserie B rlé ganmux wna flash

out PORTC,rl6 N BHBON MX HE NOPT T (XaTONM MMOMKATOPS) .

rjmp main JNEPEXOR HA main M JAUMKXIMEAHNE NPOIPaMME
orgs100 Mo anpecy 100

+db Ox3F, 0x06, Ox58, Ox4F, Oxé&, 0Ox&D, Ox7D, 0x07 ; Tatmmua
+db Ox7F, Ox6F, Ox77, 0x7C, 0x39, Ox5E, 0x79, Ox71 ; xXOonOB CHMMBOJNON

L e e e e e e
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PaccmoTpum niporpammy 6osiee moapoOHo.

1. Cnavana mnpOW3BOAMUTCA TMOJAKIIOUEHUE OUONMMOTEKM UCHOIB3YEMOTO KOHTpOJIIepa
Atmega8535. ITocie 3Toro oOBABISETCS aJpec Havajga CeTMEHTa KoJia.

2. Ilo mertke resetcHayana MPOMCXOAWT WHUIMATIHM3AIMA CTEKa, 3aTeM - WHUIHATH3AIMSA
nepudepuitHbIX YCTPOICTB MHUKpPOKOHTpoiuiepa. B naHHOM ciydae u3 nepudepuilHbIX yCTPOWCTB
UCTIOJIB3YIOTCS TOJIKO TIOPTHI BBOJIa/BBIBOJIA.
set:

Idi rl6,low(RAMEND)

Idi r17,high(RAMEND)

out spl,rl6

out sph,rl7

clrrl6

out PORTC,rl6

out PORTD,r16

ser rl6

out DDRC,rl6

out DDRD,rl6

Idi r16,0x0F

out PORTA,r16

clrrlé ,

out DDRA 116

Idi r16,0x01

OutPORTD,rl6

BperucrpykazaTenscreka3anicblBaeTCsaApeCcBEPIINHBICTEKAKOTOPHIHOTBETCTBYETKOHITYTAMSITH /T
annbix (1dirl6, low(RAMEND);Idirl7, high.(RAMEND) ; outspl,rl6;outsph, rl7). Dto HeoOxomumo s
MPaBWIBHON pabOThl MPOrpaMMbl MPH HCIOIB30BAHUM MOANPOrpaMM U TmepexonoB, mopt C B
nporpaMmMe OyJeT MOJAKIIOUEH K KaToJaM WHAMKATOpa, MOATOMY OH WHHIIMAIU3UPYETCS Ha BBIBOJ,
miaamuii Out mopra Dmo 3amanuio ympaBiseT mojadeld HAmpsDKEHUs MUTAHUS Ha OOIIHMe aHOJIbI
UHAMKATOpa, MO3TOMY HOPT MHHUIManu3upyercs . BbiBoa, 0uthl PA3...PAO mopra BBOna/BbIBONA A
WHUIUAIM3UPYIOTCS Ha BBOJ HH(POPMAIIHH.

3. B 0CHOBHOM IIHIKIJIE TIPOTPaMMBI CHaYaa MpPOMCXOIUT OMPOC MOPTa BBOAA/BBIBOA A
in:

in rl6,PINA

andirl6,0x0F

[Mpoussoautcst ompoc Bcero mopra (inrl6,PiNA),mociie yero myreM MOOHTOBOTO CIIOKCHHS
pesynbrara Ha uncio OXFF(andirl6,0x0F)mporcxoauT BhIAEIEHHE MIAIIIMX 3HAYAIMX OUT mopTa A.

4. [To pe3ynbrary, cCyUTaHHOMY C TopTa A, TpousBoauTcs GopmupoBanue aapeca Flash-
NaMsTH, 0 KOTOPOMY XPaHHTCS COOTBETCTBYMOIMH cuMBOJ. ITockombky Bo Flashmamsitu mammbie
XpaHaTcsa ciaoBamu (2 OaifTa), To AN JOoCTyna K OTIAENbHOMY OalTy yKa3bIBaeTcsl JABOWHOM ajapec.
[Tockonbky anpec Hauana maccuBa AanHbix 0X100 (agpec B crmoBax), To agpec mepBoro Oaiita - 0x200
(B OaiiTax).

Hns urenuss nanHbix w3 Flashe Z-peructpe (r31:r30) ykaseiBaeTcs aapec mamsTd, a 3aTeM
KOMaHI0i 1pMIporcXoanuT CUNTHIBAaHUE TAHHBIX

mov r30,rl6

Idi r31,0x02

Ipm rl16,Z

5. Tlocne cuuthiBanue maHHbIXx u3 Flashonn BeBomsTcs Ha mopr C, COEOUHEHHBIH ¢
UHIUKATOPOM:

out PORTC,rl6

rjmp main
Janee mporpamma 3anukiauBaercs (rjmpmain) s moCTOSHHOTO OMpoca MOPTa BBOIA/BhIBOAA A.

1. Tlo ampecy Flash-nmamsru 3anuceiBaetcst Tabnnila KOJIOB CUMBOJIOB:

.0rg$100 ;ITo agpecy 100
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.db 0x3F, 0x06, 0x5B, 0x4F, 0x66, 0x6D, 0x7D, 0x07 ; Tabnuia
.db Ox7F, Ox6F, 0x77, 0x7C, 0x39, Ox5E, 0x79, 0x71 ; K010B CHMBOJIOB

Tabnuia KOZOB CHMBOJIOB BKIIOYAaeT 16 KOTOBBIX KOMOHHAIWH,

KaxXaasda H3 KOTOPBIX

COOTBETCTBYET BHIBOJIMMOMY Ha MHIAMKATOP CHMBOJY B IIECTHAAATEpUIHOM Koje. Tabmuna mudp ot 0
1o Fopusenena B Tabu. 1.
Tabn. 1. CooTBeTcTBUE MUQPPHI U €T0 MIECTHATIATCPUIHOTO U IBOUIHOTO KOJIOB

Iudpa | Jsomunsii |lllecTHaAnaTepuUIHbI
0 0b00111111 Ox3F
1 0b00000110 0x06
2 0b01011011 0x5B
3 0b01001111 Ox4F
4 0b01100110 0x66
5 0b01101101 0x6D
6 0b01111101 0x7D
7 0b00000111 0x07
8 0b01111111 Ox7F
9 0b01101111 Ox6F
A 0b01110111 0x77
b 0b01111100 0x7C
C 0b00111001 0x39
d 0b01011110 Ox5E i
E 0b01111001 0x79
F_ 10001110001 | 071

......

17, high (RAMEND)

IIpumep 2. Hamumcate nporpaMMmy HHAMKAllMA Ha YETBIPEXPA3PSATIHOM CEMHCETMEHTHOM
uHAMKaTope yncna 1234 ¢ ucnonb3oBaHMeM AMHaMU4eckod MHAMKanuu. Koj yncna BbaeTcss Ha opr
C, ynpaBieHne pa3psjiaMu OCyIecTBiseTcs ¢ mopta D.
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1di r31,0x02 ;3 Z-permcTp 3amaeTcs anpec uumcaa 4 B Flash
1di r30,0x04
I jmp metl ;¥ nepexon Ha MeTKy metl
2: ;Mo meTxe HG2
1ai r31,0x02 ;B Z-peruMcTp 3alaeTCr anpsc uucna 3 s Flash
idi r30,0x03
rjmp metl ;¥ Nepexon Ha MeTKy metl
33 ;Tlo meTxe HG3
" 1di r31,0x02 ;B Z-pemcyp 3ajaeTCA anpec Ymchna 2 B8 Flash
1di r30,0x02 i :
rjmp metl ;¥ nepexof -Ha MeTKy metl
4: ;o meTre HG4
1di r30,0x01 ;3 Z-permcTp I3A43eTCA ampec umMcna 1 B Flash
r jmp metl ;¥ Nepexon Ha meTKy metl '
- & o ;o meTxe metl
lpm rl6,2 ;u3 Flash nNo yxKas3aHHOMY anpecy CUNTHBARTCA Aa3HHEHE
oh:‘PCRT:,rié ;¥ BuBOAATCA Ha PORIC z
clr ri6 ” ; CCymecTRASETCA NPOrpaMMHas 33I1EPXKa EBpeMein
t2:
inc rlé6 F
cpi rl§, OxFF
brne met2 . . L -
els)l T17 - ; 3sayenme rl7 casMraeTCs Ha onnn'pasgan:aﬁezo.
cpi r17,0x10 ;Bcom r17=0x10, 7O :
“brne met3
1di rl7,0x01 ;8 rl17 zanmcmsaerca O0x01
t3:

r rlé
out PORTC,rl6 ;obuynsezcs PORIC
out: PORTD,xr17 ;obGHynsercs PORTD
rimp-main : OCYmeCTENSSeTCA Nepexon Ha maiy
rg5$100 ;Tlo anpecy 100
b Ox3F, Ox06, Ox5B, Ox4F, 0x66, 0x6D, 0x7D, 0x07 ; Maccus OHHEX
b Ox7F, Ox6F, 0x77, 0x7C, Dx39, Ox5E, 0x73, O0x71 ; XOROB CHMBOJOB

PaccmoTpum nporpammy 6osee nogpoOHoO.

1. Cnauana npou3BOAUTCS NOJIKIIOUEHHE OMOIMOTEKH HCIIONIb3YEMOT0 KOHTPOJIIepa
Atmega8535. ITocie aTOro 00bABIsAETCA aApeC Hayajga CerMeHTa Koja:

include"m8535def.inc”

seg

rg$0

2. Ilo meTKke resetocymiecTBiseTcsi KOHGUTYpUpOBaHHUE MEPUPEPUIHBIX YCTPOMCTB KOHTpOJIEpa
Y MHULAAJIU3alMs yKa3aTems CTeKa:

set:

Idi r16,low(RAMEND)

Idi r17,high(RAMEND)

out spl,rl6

out sph,rl7

clrrl6

out PORTC,r16

out PORTD,rl6

ser rl6

out DDRC,rl6

out DDRD,rl6

Idi r17,0x01

OutPORTD, 17

[Mocie MHUIMATM3AIUE YCTPOCTB B peructp 17 3amuceiBaetces uuciao 0xX01 (1dirl7,0x01),mocne
9Yero COJNEP)KMMOE pEerucTpa BBIBOIUTCS Ha TOPT YIOPaBICHUS pa3psIaMd  HWHAWKATOpa

(outPORTD,rl7).Jlance B rl7 OymeT HAXOAUThCS 3HAYCHHE, COOTBETCTBYIOIIEE BKIOYCHHOMY
cocrossauio PORTD.

3. Tlo merke MaincHavaia MPOU3BOAUTCS ONPOC BKIOYEHHOTO cocTtosiHus PORTDmyrem
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ompoca peructpa rl7:
main:

cpi rl7,0x01

breq HG1

cpi rl7,0x02

breq HG2

cpi rl7,0x04

breq HG3

cpi rl7,0x08

breqHG4

B 3aBucumoctu ot cocrosHus 17 nmpousBogutcs nepexox Ha metku HGL..HG4. Tak ecnu B
JaHHBI MOMeHT pabortaet paspsa HGL (cpiri7,0x0i),to ocymectBusercs mepexoa Ha merky HGL
(bregHGl).

4. lanee, B 3aBHCUMOCTH OT METKH, IPOU3BOIUTCS 3alKCh B Z-perucTp 3HadeHus aapeca Hash-
aMsTH, 110 KOTOPOMY HaXOJUTCs KOJI HY’)KHOTO CUMBOJIA:
HG1:

Idi r31,0x02

Idi r30,0x04

rjmp metl
HG2:

Idi r31,0x02

Idi r30,0x03

rjmp metl
HG3:

Idi r31,0x02

Idi r30,0x02

rjmp metl
HG4:

Idi r30,0x01

rjimp metl
metl:

Ipm rl6,Z

outPORTC,rl6

[Tocne 3ammcu ajpeca CHMBOJIA OCYIIECTBISICTCSl Tepexo] Ha MeTky Mmetl, mo koropoi
NPOUCXOMUT CyHMThiBaHWe HaHHbIX u3 Flash-mamstu B POH rl6 (lpmrl6,z) u BeBOg ux Ha
PORTC(outPORTC,r16).

S. B moment nepenaun ganueix Ha PORTCHa ogHOM U3 pa3psgoB WHAWKATOPA 3QKUTAETCS
HYXXHBIH CHMBOJI, IIOCJIE€ Y€ro HEOOXOMMO CJieNaTh HEOObIIYIO 3a/IeP’KKY BPEMEHH:

clrrl6
met2:

inc rl6

cpi rl6,0xFF

brnemet2

Jns peanuzanmu 3ajepkku cHaudana copepxkumoe POH r16 obnymsercs (clrrl6),mocne wero
POUCXOIUT ero uHKpeMeHT (incrl6)c mocnenyromum cpaBHeHueM ¢ ycraBkoi (Cpirl6é, OxFF).Ilpu
3Ha4YeHHH 16, MEHBIIIEM yCTaBKH, IIPOMCXOUT BO3BpaT Ha MeTKy Met2 (brnemet2).I1pu goctmxenun
YCTaBKHU IporpaMma ciieJlyeT Aajblile.

6. [To OKOHYAaHMM BBIJCPKKH BPEMEHH HEOOXOAMMO BBIKIIOYUTH HMHIUKATOp H
NEPEKIIIOUNTHCS HAa MHJIMKALIMIO IPYTOro paspsja:

Isl r17

cpi r17,0x10

brne met3

Idi r17,0x01
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met3:
clr rl6
out PORTC,rl6
out PORTD,rl7
rjimpmain

C ortoii menblo couepkumoe rl7 mocnmenoBaTeNbHO CIABMracTCs Ha OJHH pas3psi] BJICBO
(Islr17),mocne vero mpousBoauTCs BblIaua ero coaepxkumoro Ha PORTD(0UtPORTD, r17).OnHako pu
noctwxenun 17 3nadenus 0x10 (cpirl7,0x10)B wero HeoOxomumo 3ammcarh 3Hadenue 0x01
(1dirl7,0x01)mnst Toro, urodsr paspsasi PDO..PD3 BKIOYaIMCh IUKIAYHO, a HE MPOUCXOIUIO
BKiroYeHue paspsanoB PD4...PD7 nopra D. Bo-uzb6exanue J10)KHOTO 0TOOpakeHUs HHPOPMAILIMH TIEPE]T
CMEHOU BKJIFOUECHHOTO pa3psia MHAMKATOPa MPOUCXOIUT BBIKIIIOYCHUE cerMeHTOB uHaukaropa (clrrl6;

OUtPORTC,r16).ITocie aToro nporpamma 3anukiauBaercs (fjmpmain).
7. Anpec Flash-mamsitu, o KoTOpoMy 3anuchiBacTcs TadIMIIA KOJJOB CHMBOJIOB:

.0rg$100

.db 0x3F, 0x06, O0x5B, 0x4F, 0x66, 0x6D, 0x7D, 0x07
.db Ox7F, Ox6F, 0x77, Ox7C, 0x39, Ox5E, 0x79, Ox71
3ajaHue HA BBLIMOJHEHHE

CocTaBuUTh ImporpamMmy peainsainuu ﬂHHaMHqCCKOﬁ WHIUKaAIUA JJIsA 3aIlaHHOI\/’I YaCTOThI. I[aHHBIe

npeaBapuTenbHo 3anucath B O3Y, BHIBOAUTH UX HA UHIMKAIIUIO 10 a/Ipecy 3aIuCH.
BapuanTsl uHANBUAYAIBHBIX 3a/IJaHUN

" | Yacrom Taibacp | Eama PINAD u PINAL
vap | mumerccEoRt | 00 01 10 11
upoape, 'y
1 1000 T0 | fevafcwmPoxsen | ToaPomacis - -
Lo
2 200 T1 M FopPoanesses - -
3 500 T2 «Add» «Ldis oClre | «cpi»
~ 4 4000 TO Howepl pynmsa ToallocTy c ] -
5 200 T1 «ITycxs «Croms - i -
~ 6 3000 T2 | Bex Ton(2noca Lbsppu) =
7 250 T0 | MamaPoxaciues JemPoxnesou TonPomnzioms
—8 5000 T 12 1252 ccrenen e 12 i6cucremcce | 12 = B cmcrems
4
9 S00 T2 «Abcs «BCd» - -
10 300 TO Kozx-so cryn Howepl pyro o nocTy? Toa oxo
rpymne <
11 | 600 T «Ab» «bce | «cd» «dEs
12 450 T2 123 456 789 000
13 1500 T Hanl P2 - -
14 | 150 TI Jew P MecsuP: TonPoxncwnes .
IS 330 T2 1 12 123 o 1234
|16 10000 T0 «inw ot «call»
I 333 Tl Jlata powneioas Mecan poxacsns o pomasioe «.»
| 18 700 ™ Jara JlesnPoacen | NoaPoxasios - -
{ e
L 19 3500 TO Toa posacams «oa» ! - -
f20 1200 Ti 15 158 2ofcmcreme | 153 I6clicncreue | ISn8-off
CHRCE. camc. ChCTEME CHRCA
21 4200 T2 jan fed apr Jum
i n 560 TO 74 U6 66 Can
{ 23 780 T1 pyd curo dol -
24 2200 T2 o8 sin La Lg
Iz 350 O |32 64 128 256
Y26 125 Ti Tlesn poxacmee Mecan poxnerms | T'on posozsuss Ton
| TOCTyTInCHItE
27 20 T2 10 » 2-o@ crcTeme 10 = 3-0d cacTome 10 nd4oficcresee | 10 2 8-off
cumcn. cRCR | camen CHCTESE CHMCA
| 28 490 TO 31.28 3130 13130 3131
L2 B0 T 2009 2010 | 2011 2012
{ 30 3300 i abc def | ghi -

®opma npeacraBiaeHus pe3yabTara:
OTt4er JOMKEH COepKaTh:

1. llems paboTHI.

2. BemonHeHHOE 3alaHuC C KOMMCHTapUusiMu (pa6OTOCHOCO6HOCTB porpaMmabI

JIEMOHCTPHUPYETCS Ha CTEHJIE):
- WCXOIHOE 3aJIaHue;

- (hyHKUIHMOHABHYIO CXEMY;
- TIPEACTABUTH pacueT YacCTOTHl JUHAMUYECKON MHINKAIMHA U KOJIOB JaHHBIX;
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- JHMCTHHT IIPOTPAMMBI;
- u3acceMONIMPOBaHHYIO IPOTPaMMY;

- aNTOpUTM;

- -TIpECTaBUThH TAOJIMILy 3HAUCHHH CTEKa BO BPEMs UCIIOJIHEHHSI TPOTPaMMBI.
3. BeiBog 1o pabore

Kpurepum ouenku:

OlLieHKa «OTJIMYHO» CTaBUTCS, €CJIM 3aJaHUE BBIMOJIHEHO BEPHO U MOJHOCTHIO.

OreHKa «XOpOILI0» CTaBUTCS, €CIIH JIOMYIIeHa OJHA WJIH JIBE OIIMOKH, MPUBEIIINE K
HENPAaBWILHOMY PE3yJIbTaTy.

OLIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCS, €CJIM NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3aJaHs.
OneHka «HeyI0BICTBOPUTEIBHOY» CTABUTCS, €CIIU 3aJjaHK1E HE BBIMOIHEHO.

IpakTnyeckoe 3ansitue Nel.
H3yuenue cxembl TunoBoii MIIC

Heab padoThl: U3yYnTh NPUHIMIBI TOCTpoeHUS U GyHKIMoHupoBanus MIIC na npumepe MIIC
crenga LESO1.

Beimosiaue padory, Bel Oynere:

ymemy:
- MPUMEHSATh HOPMATHUBHBIE TOKYMEHTBHI, OMpeesatole TpeOoBaHusI K 0POPMIICHHIO MPOTPAMMHOIO
KOJa;
- ACIIOJIb30BaTh BO3MOYKHOCTH UMEIOIIEHCS TEXHUYECKOU W/UITH MPOTPaAaMMHON apXUTEKTYPHI
- pacro3HaBaTh 3a/1a4y U/WiH nmpodaemMy B Ipo(heCCUOHATLHOM H/UITU COIMATLHOM KOHTEKCTE;
- aHAIM3UPOBATH 3314y U/WJIM IPOOJIEMY U BBIIETSATH €€ COCTaBHbBIC YaCTH;
- TPAMOTHO H3JIaraTh CBOM MBICIM U O(OPMIIATH JTOKYMEHTHI MO MPO(ECCHOHANBHON TeMaTHKE Ha
rOCy/IapCTBEHHOM SI3bIKE;
- TIOHMMAaTh OOIIMA CMBICT YETKO TIPOM3HECEHHBIX BBICKA3bIBAHUNW HA W3BECTHBIC TEMBI
(nmpodeccroHanbHbBIE M OBITOBBIC), TOHMMATh TEKCTHI Ha 6a30BbIe MPOGECCHOHATBHBIC TEMBI;

MarepunanbHoe obecrnieyeHue:

Crenn LESO1

TeopeTuyeckue cBeleHUs

Y4eOHblil 1abopaTOpHBIN CTEH]T peIHA3HAYEH ISl OCBOCHUSI CTYJIEHTAMU MHKPOIIPOLIECCOPHOM
apxutektypel MCS-51 u MeTo10B pa3pabOTKH MUKPOIPOLIECCOPHBIX CUCTEM PA3JINYHOTO Ha3HAYEHMS.
CTeH MOXET CTaTb OCHOBOW JUIUIOMHOTO TIPOEKTUPOBAaHUS CTYIEHTOB, a Takke 0a30if
MCCIIeIOBATENbCKOM paboThl OakamaBpoB W MaructpoB. Ha 0Ga3e creHga Bo3MOkHa paszpaboTka
MPOMBINIICHHBIX aBTOMAaTU3UPOBAHHBIX cucTeM. CTpyKTypHasi cxeMa CTeHJa MpuBeJeHa Ha pUcyHKe 1.
PacrioniokeHne OCHOBHBIX 3JEMEHTOB II0KAa3aHO Ha pHCYHKe 2. JJeKTpUyecKas CXema CTeHJa

NPUBEJIEHA HA PUCYHKE =] [==
000 O lu
1 EE oo ansiny
DneKTpuuecKue B o
apamMeTphl: 8
—HaTIPsKEHHE s
r

nuta"ug 5 B oT muHE
USB IIK;

—noTtpebisiemas
MOIIIHOCTE He Oojree 2
Br.

nso NAABHA TSPA

| ocovacoo '

Prcvion 2 - Pacnoomosestin oomomining xuescuon s crem

Preywox | - Crpywrypems cxesm yomefimrn saboparepnces croman 1LESOI

CocraB uzaenus:
—MuKpoKoHTposuiep ADuC842;



—KUJKOKPUCTAJUTMYECKUN CUMBOJIBHBIN MHAUKATOp 8X2;

—MaTpuyHas KiaBuaTypa 4x3;

—natyuk temmeparypsl DS18B20;

—yacsl peasibHOro Bpemenu PCF8583;

—U3Jy4aTenb 3BYKa;

—uHppakpacubiii potonpueMuuxk TSOP1736;

—4eThIpe KpacHbIX CBETOAMO/A,;

—MHKpocxema rpeodpazoBanus uarepdeiicos pupmsl FTDI.

VYuebnsiii crean moaenu LESO1 npencrasnser co00i HACTONBHYIO KOHCTPYKIUIO. J[71s 3arpy3ku
UCIIOJTHSAEMOr0 KOJia BO BHYTPEHHIOIO MaMSATh MHKPOIPOLIECCOpa U B3aUMOJCHCTBUS J1aOOPaTOPHOIO
crenna c [1K paspaborana nporpamma nwFlash. IIporpamma nwFlash mo3Bosmsier:

— TPOU3BOJUTH MOKMCK MOAKIIOYEHHBIX K KommbioTepy 1no USB wuntepdeiicy nabopaTopHbIX
CTCH/IOB;

— AaKTUBHUPOBATh COEIMHEHUE C OJIHUM U3 HalJICHHBIX CTEH/IOB;

—  BBINOJHATH cOpoc MUKpOKOHTpoJuiepa (Reset);

— 3arpyxarsb Bo flash - maMsaTe MEKPOKOHTpOJIIIEpA MOJIB30BATENBCKYIO IPOTPaAMMY;

— TPUHUMATH U OTHPABIATH JaHHBIE B TEKCTOBOM M IIECTHAIIATEPUUYHOM BHUZAE MO UHTEpdeiicy
UART (pexxum TepMuHania).

Muxkpoxontposuiep ADuUCB842 coxmepxut simpo 8052 ¢ OJHOUMKIOBEIMH KOMaHAaMu (c
osicTpoaeiictBuem a0 16MIPS, Makc gact. 16.7MI'11), 6sicTponeiicTByromuit 12-pa3psansiii AL ¢
gacrtoroii BeIOOpoK 1m0 400K B cexynny, 62Kb FLASH/EE Buytpenneii mamsitu nporpamm, 4Kb
FLASH/EE Buytpenneii namsatu aansbix. Coxpannoctbs Flash/EE 100 ner, mMakcuManabHOE YHUCIO
nukioB nporpammupoBanus 100K 2304 Gaiit BHyrpenneit mamsatu ganHeix — O3Y (RAM). MK
MOCTaBJIAIOTCS B 52-KOHTaKTHBIX Kopirycax PQFP. Buemnuii kBapuessiii pezonatop Ha 32KI .

HMatuuk Ttemnepatypsl DS18B20 3T0 1mudpoBoii u3MepuTens TEMIIEPATyphl, C pa3pelicCHHEM
npeoOpazoBanusa 9 - 12 pa3psanoB U ¢yHKIHMEH TPEBOXKHOIO CHUTHAja KOHTPOJS 3a TEMIIEpaTypoOM.
[TapameTppl KOHTpOJIsT MOTYT OBITh 3a/laHbl IOJIB30BATEIEM M COXPAHEHbl B 3HEPrOHE3aBUCHUMOMN
namsatid natunka. DS18B20 oOmeHuBaeTcs AaHHBIMH C MHUKPOKOHTPOJUIEPOM IO OJHOMPOBOJIHOM
JIMHUM CBSI3U, WCIONB3Yys MPOTOKON uHTepdeiica 1-Wire. IluraHue IaT4yMK MOXKET IOJIydaTh
HEMOCPEACTBEHHO OT JIMHUM JaHHbBIX, 0€3 HCIIOJIb30BaHUS BHEIIHEI0 HCTOYHUKA. B 3TOM pexume
NUTaHUE JaTyuKa MPOUCXOAUT OT OHHEPruH, 3alaceHHOM Ha Mapa3uTHOM eMKocTH. JlnamazoH
U3MEpPEHMs] Temmeparypsl coctaBisier oT -55 mo +125 °C. lna nuanazona ot -10 mo +85 °C
norpemHocTs He npesbiaer 0,5 °C.

VYV xaxnoi mukpocxembl DS18B20 ecTh yHUKanpHBIM CEepUMHBIN KOX AMMHOW 64 paspsna,
KOTOPBINA MO3BOJIIET HECKOJBKUM JaTUYMKaM MOJKIIIOYAThCS HAa OJIHY OOIyI0 JIMHUIO cBsA3M. T.e. uepes
OJIUH TOPT MMKPOKOHTpOJIJIepa MOXHO OOMEHHBAThCSl JaHHBIMM C HECKOJBKHUMH JaTYMKaMH,
pachpeneieHHbIMI Ha 3HAYUTENIbHOM paccTOSHUU. Pexum kpaiiHe ynoOeH aJis HCIOJIb30BaHHS B
cucTeMax HKOJIOTHYECKOT0 KOHTPOJIsl, MOHUTOPUHTIA TEMIIEPATyphl B 3AaHUSAX, y3J1aX 000py10BaHHUS.

Yacpl peanbHoro spemenun PCF8583 — muxpocxema BbINONHSAET (PYHKIUU YacOB PEAJIbLHOTO
BpEMEHH, Taiimepa, cueTunmka coObITuii M craThueckoro O3Y emkocthio 240 OGaiit. [[ns mepemaun
JaHHBIX  ucmoib3yeTcss 1mmHa [2C. Mwukpocxema HM3roTaBIMBAeTC B 8-MH  BBIBOJHOM
kopryce.®akrnuecku mukpocxema PCF8583 mpencrasmisier coboii crarnyeckoe O3V, eMkocThio 256
0aliT, y KOTOporo mnepBele 16 OalT SABISAIOTCA peruCTpamMH CIEIUaTbHOrO HazHaueHUs. HasHaueHue
HEKOTOPBIX PErHUCTPOB 3aBUCUT OT peXHMa pabOThl MUKPOCXEMbI. PexxuM 3amaeTcss B peructpe
coctosHusl umeromeM azapec 00h. Bce umcna B perucrpax 4acoB mo ymosdaHuio xpanstcs B BCD
dbopmare.

Nudpakpacubiii poronpueMHux TSOP1736 - ycTpoHCTBO COIEPKUT B CBOEM KOpIIyCe
IIPUEMHUK, YCWINTENIb CUTHAJIA W JeMOAYJISITOp, Ha BeIxoae TSOP1736 momywaeM cTaHAapTHBIN
curHan BenuuuHou B npeaenax 0.3-6B. TSOP1736 yacto npuMeHseTcs B cucTeMax IUCTaHIIMOHHOTO
ynpaBJeHus (B OCHOBHOM B OBITOBOW TEXHHUKE), paboTaeT Ha Hecyiel yactore36 kI .

MarpuyHnas kiaBuatypa 4x3 coaepxuT 12 kiaBulll A7 BBOJIa MH(DOpMAIUH.
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nepepaud JaHHbIX g0 100 xO6uT/c.

BHUIE

JUIsl  BBIBOJa HMHGOpMAIUK B

[QSH] BYHIL) FRHIIRHMLMITHHAL FeMoahudINale BHRX)) - { MOHADHJ

CKOpPOCTH

Kuakokpucrajinyeckuidi CUMBOJIbHBII MHAUKATOP 8X2 mpemHa3zHayeH ISl OTOOpaKCHHS

UHPOPMALIUU ¥ UMEET 2 CTPOKHU 10 8 CUMBOJIOB.

i mopt 1°’C HNurepdeiic 12C sBusercs IBYXIPOBOIHBIM

HOCJIeI0BaTeNbHBIM HHTep(eiicoM, pazpaboranueiM ¢upmoil Philips. M3HauanbHO, B CTaHIApTHOM

CHHXPOHHBIH MOCJIeI0BATEIbHbI
pexxuMe MmMHa Obula MpelHa3HaueHa s

YCOBEPIICHCTBOBAHHOM OBICTPOM PEKMME TMOAIEPKUBACTCS TMepeada JaHHBIX cO CKopocThio 10 400

kOut/c. Ha oiHOI 1mIMHE OJIHOBPEMEHHO MOTYT padoTaTh YCTPOMCTBA U CTAHJAPTHOIO, U OBICTPOrO

pexuma.

CBeTOAMOdAa IIpCAHaA3HAYCHBI

KPacHBIX

Yerpipe
YeThIPEXPa3psIIHOTO ABOMYHOIO KOJA.

asd - T
[ — G E o .
. My g 1V -
1 2l s R )
Tl —1 e Ty iy
efol | L1 A wl;
Iy w1 7 a7 = FEl b
P ! L gy % I -] £<d
A _ M = 0l 7| 7 -
e i ] Eed
- bl il
1 &a4
m 7 = = ey -
cid ) T R
£l Cra i I ey o -
ar D I o I
€051 97 GZ0g0TH 50 — Lid
A, —— 914 ]
oy v [ o= — Sid
5 s [z 2
8 = e |F G i
he vmaT 2250 1= I
N | AT (4350 T
= FRSa & i S
fse = 4 Jy | ay T e
. ] || : __”_ id
714 - % } il o Ty
- o dere — | ond
Jore : .
— 74 I3 Jud
oy - A 7| e
o 20a ars — ﬁ\(.“u
s —] & g
Iy Ly — 7 -
204 — Tl a | ?
\r. “ i T/ . PT/ s T/ _ 5 77 .;.ﬂn. :
—— 00 -
& — T e Al .
T 7y _ R gl 78,
3 | . T/ ., T/ ) vlf _ [T
A *—- w 6a u & - Ln N i
’ y M . : | Jz— 7w
b — = =
— _ [ 3.5% 55 55 _ 173 o L -
b ) OCealsg ad
| = I s S T/ « 7o T/ |
o T 12 — ‘ ‘ T s
- -= 5 & A3 E
£ ey | I/ ) I/ .. I/ _
ag oy 2 En win
nﬁ_ Ny D A S W
e A oy _ kb £5 [ _ e =
[




3aganue

N3yunts npuHumnuanbHyro cxemy MIIC (Ha3HaueHue yCTpOWCTB M NPUHIUI MX COEAUHEHMS,
puc.3) u HapucoBaThb 0000IIEHHYIO CTPYKTypHYIO cxemy MIIC (puc.l) ¢ ykazaHHEM THITOBBIX
ycTpoicTB, Bxoasamux B coctaB MIIC. 3amonuauts Tadbnuiy 1. OTBETUTHh Ha KOHTPOJIBHBIE BOIPOCHI.

Tabmuua 1.

Komnonent MIIC POyHKIUOHAJIBbHOE HA3HAYEHHE

ADuC 842

CumBonesHbi KK

CBeTOoauOabI

DOTONPUEMHHK

MatpuyHas ki1aBuatypa

TepmogaTunk

Yacel peanbHOro BpeMEHU

ITocnenoBarenbHbI MOPT

KOHTpOJILHLIe BOITPOCHI

1.
2.
3.

N gk

9.

KakoBo HazHaueHne KHOTIKH S17?

KakoBo naznaueane UMC D3?

K xakum moptam mukpokontpoiuiepa (MK) moaxiarodeHbl CTPOKM M CTOJOLBI MaTpPHUYHOM
KJIaBUATYyph1?

K kakum nopram MK noakitoueHsl cBeToIMoAHbIe HHaAuKaTopsl VD6-VD9?

Kakoe no3uimonnoe 0603HaueHne Ha MPUHIMNHAIBHON cxeme cooTBeTcTBYyeT KK ?

K kaxum nopram MK noaxmtodens! ynpasistonue 1 uHGpopmarronssie auaun XKKN?

Kakoe mo3urmonHoe 0003HaueHUE HA TPUHIMITHATHFHONW CXeMEe COOTBETCTBYET Yacam?

Kakoe mo3ummonHoe o00o3HaYeHWEe Ha MPUHIUIHAIBHOM  CXeMe  COOTBETCTBYET
doTronpueMHUKY?

K kakum nopram MK noakirodeHsl 4achbl peaqbHOTO BpeMeHu?

10. K xakum nopram MK nozkiodeHn TepmogaTauk?

®opma npeacTaBieHus pe3yabTara:

OTuer JOKEH CollepiKaTh:

1. Llenb paboThLI.

2. Ilepeuens o0s3arenbHbIx KoMnoHeHTOB MIIC u nx HazHauenue (tabnuua 1).
3. Crpykrypnas cxema MIIC

4. OTBEThI Ha KOHTPOJIbHBIE BONPOCHI M BHIBOJ 110 paboTe

Kpurepun onenkmu:

OneHka «OTJIIMYHOY CTaBUTCS, €CIH 3a/IaHNE BBINIOJIHEHO BEPHO U MOJTHOCTBIO.

OrneHKa «XOpoI1I0» CTaBUTCS, €CIIH JIOMYIIeHa OJHA UM JIBE OIMOKH, MPUBEIIINE K
HENPAaBWJILHOMY PE€3YJbTary.

OrneHka «y0BJIETBOPUTENBHO» CTAaBUTCS, €CJIU MPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHUS.
OneHka «HEeyI0BIETBOPUTEIIBHO» CTABUTCS, €CIIN 3aJJaHUE HE BBITIOJIHEHO.

IIpakTnyeckoe 3ansitue Ne2.
H3zyuenne ycrpoiicta napauieabHbix noproB MK ADuC842

Heab padorbi: HU3y4yuTh OCOOEHHOCTH PAOOTHI MapayljieNIbHbIX MOPTOB MHUKPOKOHTpOJLIEpa, a
UMEHHO paboTy CO CBETOJMOJHBIMU HHIUKATOPAMHU U CIIOCOOAMHU YIIPABICHUS UMH.

Boinosinus padory, Bel Oyaere:

ymemy:
- IPUMEHSTh HOPMATUBHBIE JOKYMEHTHI, ONIPEEIIonne TpeOoBaHus K 0OPMIICHUIO TTPOTrPAaMMHOTO

KOJa;

- MCIIOJIb30BAaTh BO3MOKHOCTH UMEIOIIENCSl TEXHUYECKOW H/UITH MPOTPaMMHON apXUTEKTYPHI
- pacmo3HaBath 3ajauy /Wiy npobdiaemMy B NpodecCHOHANTBHOM /WM COLIMATBHOM KOHTEKCTE;
- aHAJIM3UPOBATH 3aJ]a4y U/WIK IPpOoOJIeMY U BBIIETAThH €€ COCTaBHbBIE YaCTH;
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- TPaMOTHO H3JIaraTb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO MpodeccrnoHalbHON TeMaTHKe Ha
TOCY/IapCTBEHHOM SI3BIKE;

- TIOHMMAaTh OOIIMA CMBICT YETKO MPOU3HECEHHBIX BBICKA3bIBAHUW HAa W3BECTHBIE TEMBI
(mpotheccroHanbHbIE ¥ OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30BbIe MPO(pECCHOHATBEHBIC TEMBI;

MarepuasibHoe o0ecnieyeHue:

He TpeOyercs.

TeopeTuyeckue cBeleHUs

1. ¥YcrpoiicTBo mapaiiebHbIX NOPTOB MUKPOKOHTPOJLIEpa

[TapamiensHbl OPTHI IpeJHA3HAYECHBI i1 OOMEHa MHOTOpa3psiIHON ABOWYHONW HMHpOpManuen
MEXJ1y MUKPOKOHTPOJUIEPOM U BHEUTHUMH YCTPOHCTBAMU, IPU STOM B KQU€CTBE BHEITHETO YCTPONCTBA
MOKET HMCIIOIb30BaThCs APYTOM MUKPOKOHTpoJuiep. Kaxaplii U3 MOPTOB COAEPKUT BOCBMHUPA3PSIIHBIN
PETHCTpP, MMEIOIIMI OalTOBYIO M OMTOBYIO aJpecaluio JUisl YCTaHOBKH (3amuch —1) mimm cOpoca
(3armucer —Ol) pa3psaoB ATOro perucTpa ¢ MOMOIIBIO MPOTPAMMHOTO OOecTeueHusl. BBIXOIbI ATHX
PETUCTPOB COEAMHEHBI C BHEITHUMH HOXXKKaMH MHKpocxeMmbl. C TOYKM 3pEHUs] BHEIIHETO yCTPOMCTBa
MOPT TPEACTaBIICT COO0N OOBIYHBIA HCTOYHUK WM MPUEMHUK WH(GOPMAIMU CO CTaHAAPTHBIMU
upoBbIMU JTorHYecKUMU ypoBHSAMHU (00bruHO TTJI), a ¢ TOUkM 3peHHs MHKpOIpoleccopa — 3TO
s4eiika MaMsTH, B KOTOPYIO MOXKHO 3allMCBIBAaTh JaHHBIE WJIM B KOTOPOH cama cOOOW TMOSBISIETCS
nHpopmarus.

B kadecTBe BHEIIHETO yCTPOHCTBA MOXKET CIY)XKHTBH JIFOOOH OOBEKT YNpPaBICHHUS MU UCTOUYHUK
uH(popMaluu (pa3ITUYHbIE KHOMKH, TATYUKH, MUKPOCXEMBI, JOTIOJIHUTEIbHAS TAMATh, UCTIOTHUTEIbHbIE
MEXaHU3MBbI, JBUTATEIIN, PEJIC U TaK J1aJiee).

B 3aBucuMocTH OT HampaBieHHs IEpeaud JaHHBIX MapajlieJbHble MOPTHI HA3bIBAIOTCSA MOPTAMHU
BBOJIa, BEIBOJIA WJIH ITOPTaMHU BBOJIA BEIBOJIA.

B kagectBe mpocTeiiiiero mopTra BbIBOJIa MOXKET ObITh MCIIOJIB30BAH NapajuieIbHbIA PErUCTp, TaK
KaK OH TIO3BOJISICT 3alIOMUHATH JAHHBIC, BBIBOAMMBIC MUKPOIPOIIECCOPOM M XPAHHUTh MX JI0 TEX IOp,
MOKa MoJaeTcs muTanue. Bee 3To BpeMsi CUTHANBI ¢ BBIXOJ]Aa 3TOTO PETUCTPa MOCTYHAIOT Ha BHEIIHEE
YCTpOMCTBO. YrpolieHHas (PyHKIIMOHAIbHAS CXeMa IMOopTa BbIBOJA MTOKa3aHa HAa PUCYHKeE 2. JIBOMYHbBIC
CJIOBa C CHCTEMHOM IIMHBI JaHHBIX MHUKPOIIPOIIECCOPA 3aIUCHIBAIOTCS B PETUCTp 1O curHaimy —WR|.
Boeixoger "Q" peructpa MOTyT OBITH HCHOJB30BaHbl KaK HCTOYHUKU JIOTUYECKUX YPOBHEH IS
YIIPaBJICHUS BHEITHUMHU YCTPOUCTBAMHU. DTOT PETUCTP HA3BIBACTCS PETHCTPOM JAHHBIX MIOPTA BBHIBOJIA.

Jns oToOpaxkeHHsI 3TOTO PErHCTpa TOJNBKO B OJHY SYEWKY MaMsTH aJpPEeCHOT0 MPOCTPAaHCTBA
MHUKPOIPOIIECCOPHOTO YCTPOMCTBA B COCTaBe MOPTa BBO/A-BBIBO/A BCETAa MPUCYTCTBYET MemUppaTop
azpeca. DTOT PETUCTP HA3bIBACTCS PETUCTPOM IaHHBIX MOpTa BBIBOAA. Ha BbIXxoge nemmdparopa
ajJipeca yCTaHaBJIMBAETCS €IMHMIIA JIIIb TOTJIA, KOI/Ia ABOUYHOE CJIOBO HA €ro BXOJ/I€ MMEET 3aJJaHHOE
CTPOTO ONpEeNICHHOE 3HAa4YeHHE, COOTBETCTBYIOIIEE aJpecy SYEeHKH IaMsTH, BO BCEX OCTAIBHBIX
CIIyJasix Ha BbIX0Jle Aemudparopa aapeca yaep>KUBaeTcs JOTHUECKUN HOIIb.
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Puc. 2 - (DYHKI_II/IOHB.J'ILHa}I CXEMa 1mopTa BeIBOAaPucC. 3- qDYHKLII/IOHaJ'ILHaSI CXCMa opTa BBOJa

B kagectBe mopra BBOJa MOKET OBITH MCIIOJIB30BaH HMIMHHBINA (hopMHUpoBaTenb. J{Js mocTpoeHHs
nopTa BBOZA BIXObI MHHHOTO (opmupoBarens (Q0-Q7) moakmroueHbl K BHYTPEHHEH MIMHE TaHHBIX
MHUKpOIpOIleccopa, a Ha €ro BXOJA TOJKIIOYAIOTCS CHUTHANbBI, KOTOpble HYXHO BBECTH B
MHUKPOIPOIIECCOPHYIO CHCTEMY. YTIpOIIeHHas (pyHKIMOHAIbHAs cXxeMma IOopTa BBOJA INpHBEIEHA Ha
pUCyHKe 3.
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[[IuHHERI hopMHupoBaTETs paboTaeT caeAyIIMM 00pa3oM: AaHHBIE ¢ Bx0a0B D0-D7 nmoctynatot
Ha BBIXOMbI QO0-Q7 mumb torma xorma Ha Bxoge OE (Output Enable — paspemienue Bbixona)
YCTaHOBJICH BBICOKUH JTorHYecKkuii ypoBeHb (1), koraa xe Ha OF morudeckuii HOJIb BBIXOABI MEPEXOIST
B TPEThE COCTOSIHME M HUKAK HE BIUSIOT HA MIMHY JAHHBIX. 3HAYEHHE CUTHAJIa C BHEIIHETO BBIBOJIA
MopTa rnepeAaeTcs Ha IIKMHY JJaHHBIX (CYUTHIBAETCSA) MO yIpasistonieMy curainy RD.

Jliist oToOpaxeHusi IIMHHOTO (JOPMUPOBATENS IMOPTA BBOJA B OJUH aapec MPOCTPAHCTBA aJI[PECOB
MUKpPOKOHTpOJUIEpa HCHoONb3yeTcs: AemudpaTtop azapeca. Bepgensemsiii  aemmdparopoM aapec
Ha3bIBAIOT AJ[PECOM PETHCTpa JaHHBIX MOpTa BBojJA. M3 mopra BBOJA BO3MOXHO TOJIBKO YTEHUE
uHpopmanuu.

Tak kak U3 MopTa BBOJIa BO3MOXHO TOJIbKO uTeHue nHpopManuu (komana RD), a B mopT BeIBoJa
TOJIbKO 3anmuch (komanaa WR), To /1711 mOpTOB BBO/IA U BBIBOJIa MOYKHO OTBECTH OJIMH M TOT K€ aJpec B
aJIpeCHOM TPOCTPAHCTBE MHUKpOIpoOIEccopa. YMPOIIEHHAs CXeéMa OJHOI0 paspsia HapajuielIbHOTO
MopTa BBOJIAa-BBIBOJIA MpUBEAcHA Ha pucyHke 4. [Togo0HOE CXEeMOTEXHUYECKOE PelIeHUE MPUMEHSIETCS
B MUKPOKOHTpoOJuiepax apxuTekTypbl MCS-51, Takoil mopT Ha3bIBaeTCsl KBa3uABYyHANpaBJIeHHbIM. [[is
MHUKPOKOHTPOJIJIEPOB JIPYTUX apXUTEKTYP CXeMa MOXKET OTIUYAThCSI.
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PI/ICYHOK 4 — prOH_IeHHaH cXeéMa OJHOI0 oura IapajyieJIbHOI'O KBA3UJABYHAIIPABJICHHOTO IIOPTa

OpuH pa3psn peructpa mopra mpeicrasisier coOoil D-tpurrep, 3amuch BXOJHBIX JJaHHBIX B
KOTOPBIN MPOUCXOIUT MO BEICOKOMY YPOBHIO cuHXpocurHaia (sxoa tpurrepa —Cl). Ha pucynke raxoit
CUTHAJ Ha3BaH <«GalKch B 3alleiKy». MOIIHOCTh CHUTHalda C WMHBEPTHPYIOIIErO BBIXOJA TpUITEpa
yeunuBaercss npu nomou MOII (MeTamn — OKHUCh — MOJYIMPOBOJHUK) TPaH3UCTOpPa, a 332 TeM
IIOCTYIIaeT HA BHEUIHUM BBIBOJ MUKPOCXEMBbl. BHYTpEHHHI MOATATHUBAIOIIMN PE3UCTOP CIYKUT IS
oOecreyeHns BBIXOJHOTO TOKa MOpPTa INPU YCTAHOBJIEHHOM BBICOKOM JIOrMYeckoM ypoBHe. Kak
IIPaBUJIO, BMECTO PE3UCTOpPAa B MOPTaX MHKPOKOHTPOJLIEPA HCHOJB3YETCS YIPABISIEMBI I'eHepaTop
crabmibHoro Toka (I'CT), cobpannsiit Ha MOII Tpan3uctopax. Cienyer oOpaTuTh BHUMaHHE, YTO Y
HEKOTOPBIX MOPTOB BBIBO/Ia, BHYTPEHHETO '€HEPATOPA TOKA MOXKET U HE ObITh, Mpumep Tomy PO.

2. TloakiouyeHHe  BHEIIHUX  YCTPOHCTB K  NOPTY  NapajielbHOMY  NOPTY

MHKPOKOHTpOJLIepa

BHemHumMu ycTpoiicTBaMH Ha3bIBalOTCA JIIOObIE YCTPOICTBA, KOTOPBIMU YIPABISET, OT KOTOPBIX
MOJIy4yaeT WK KOTOPBIM IeperaeT MHPOpMaAUI0 MUKPOKOHTpoJuiep. B kauecTBe BHEUIHUX yCTPOMCTB
MOTYT BBICTYNAaTh YCTPOWCTBa BBOJA-BbIBOJA MH(OPMAIMM — CBETOAMOAHBIMN MHAWKATOpP, TUCILIEH,
JaTYMK, KHOIIKA, KJIaBUaTypa, APyroil MUKPOIIPOLIECCOpP.

BHyTpeHHsss cxema mopra IOCTpOE€HAa TaKUM o00pa3oM, 4YTOOBI MaKCHMAJbHO YIPOCTHUTH
MOJIKJIFOUYEHUE BHEIIHUX YCTPOMCTB K MUKPOKOHTpoiuiepy. IIpucyTcTBHE B cxeme MmopTa BBIXOJHOIO
TPaH3UCTOpa  TO3BOJSAET TMOJKIIOYMTH K  BBIBOJAM  IIOpTa  CBETOJUOJHBIE  MHIUKATOPHI
HEMOCPEACTBEHHO, 0€3 YCHIINTEIIS MOIITHOCTH, KaK 3TO IT0Ka3aHOo Ha pucyHke 5. [Ipu 3ToM HE0OX01uMO
CJIEIUTh 33 MAaKCUMAJIbHOM OIMYCTUMOM MOIIHOCTBIO, PACCEMBAEMON Ha MHUKPOCXEME M OTHEIIbHBIX
BbIBOJIaX MopTa. CBETOAMO/I B TAKOM CXeMe 3aropaeTcsi Ipy HU3KOM MOTEHIIMAJIe Ha BBIBOJIE MOPTA, IJIs
9TOr0 B MOPT JOJDKEH OBITh 3amMcaH JOoruyeckuil Hoib. Pesucrop R1 orpanmumBaer TOK uepes
CBETOJIMOJI, €CIIM 3TOT PE3UCTOpP HE IMOCTaBUTh, TO TOK MO LENU HHAWKATOpPA MOXKET IJOCTUTHYTh
HEJOIyCTUMOM BEJIMYMHBI U CBETOAMO/ WJIM BHYTPEHHUI TPAH3UCTOP BBIMIYT U3 CTPOSI.
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-”;I FLTRORLNT CNEM

Pucynok 5 — DxBuBaneHTHasi cxema MOKJIIOUEHUS CBETOIMOAHOTO HHIUKATOPA K
napajuieIbHOMY MOPTY

Eciu xe TpeOyercs oOecnieunTh OONBIIMI TOK HArpy3kd, TO JUIsl YCHUJIEHHMsSI TOKa IMOpTa

WCIIOJIb3YIOT BHEIIHMI TPaH3UCTOP, KaK MOKA3aHO HAa PUCYHKE 6.
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Pucynok 6 — Cxema moaxitoueHusi CBETOIMOAHOTO UHIUKATOpa
Yyepe3 TPaH3UCTOPHBIN KITH0Y

B npuBenenHoii cxeme 6a3a TpaH3UCTOpa MOAKIIOYEHA HEMTOCPEICTBEHHO K BhIBOAY HopTta. Ecin
BBIXOJTHOTO TIOpTa KOHTPOJUIEpa JAOCTATOYHO JUISI OTKPBIBAHUS TPAH3UCTOpPA, TO pe3ucTop R2 moxer
OBITh UCKIIIOYEH U3 CXEMbl. DTOT PE3UCTOP HYKEH ISl yBETHMUEHHs TOKa 6a3bl TPAaH3UCTOPHOIO KJIIOYa.
Pesucrop R3 paccunthiBaercs ucxons U3 JOMYCTUMOTO TOKa cBeToauoa. Jljid 3a)uranust cBeToauoaa
HE00X0/IMMO B COOTBETCTBYIOLIHI pa3ps/l MapauieIbHOro MOpTa 3aMicaTh JIOTHYECKYIO €IUHUILY, a IS
€ro TallleHus — JIOTMYECKUI HOMIb.

JIByHampaBieHHBIH MOPT TMO3BOJIAET MOJYy4aTh HUQPPOBYIHD HMHGOPMAIMIO OT Pa3IMYHBIX
UCTOYHUKOB — KHOIOK, JaT4YMKOB, MHKpocxeM. CoriacoBaHue MHKPOCXEM MEXIy coOOoi He
IpeJCTaBiIsIeT TPYAHOCTEH, TaK KaK MPaKTUUECKH BCE COBPEMEHHbIE IIU(PPOBBIE MUKPOCXEMBI 110 BXOAY
N BBIXOAY COITaCOBAaHHBI MCKIY co0Ol M HMEIT CTpOro oOmnpcAcCICHHbIC 3HAYCHHA JIOTHYCCKUX
ypoBHel. C gaTyMkamMM W KHONKaMM JIeJI0 0OCTOUT HECKOJBKO ClOXkHee. Bce TaTuuMKy BBIMOIHSAIOTCS
TakK, 4YTO OHU C TOYKHU 3PEHHsI DJIEKTPUUECKON CXEMBI MPEJICTABIIAIOT COO0M KOHTAKThI, padoTarone Ha
3aMBbIKAaHUC-PA3MbIKaHHUC. HOBTOMy CxXEeMa IMOAKIIYCHHA JAaTUYUMKOB H KHOIIOK IMPUHIMUIIMAIBHO HE
otan4aroTcst. Co CTOPOHBI MUKPOKOHTPOJUIEPA 3aMbIKAHUE—Pa3MBIKAHHUE JIOJKHO MHTEPIIPETUPOBATHCSA
KaKk Tojaya Ha BXOJ Jiornyeckux ypoBHel. [Ipocreiimmas cxema, mpeoOpasyromas 3aMblKaHHE
KOHTAaKTOB B JIOTMYECKUE YPOBHU IIOKa3aHa HA PUCYHKE 7.
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Pucynok 7 — IogxiroueHue ncToYyHUKa HUGPOBON HHPOPMALIUU

Korma xoHTakT K pa3oMKHYT TO Ha BXOJ MHUKPOKOHTpOJUIEpa 4epe3 pe3uctop R momaercs
HANpsDKEHUE MUTAHMs, UHTEPIPETUPYEMOE KOHTPOJUIEPOM Kak Jiornyeckas eAauHuna. Eciu KOHTakT
3aMKHYT, TO Ha BXO/I TIOAAETCs MOTEHLIHAI OOIIETo MPOBOJIA, YTO COOTBETCTBYET JIOTHUECKOMY HYIIIO.

st Toro 4to Obl BBECTH MH(OPMALIMIO C MAPAIJIEIBHOTO MOPTa B HETO JIOJKHA OBITH 3aIlliCaHBI
JIOTHYECKUE eAUHUIBL. Jlero B TOM, 4TO €Clii B pa3ps]l 3alucaTh JOTHUECKYIO €IUHUILY, TO BBIXOTHON
TPaAH3UCTOP 3aKPBIBACTCS U HA BBIBOJIE MUKPOCXEMBI 32 CUET BHYTPEHHETO MOATITUBAOIIETO PE3UCTOPa
YCTAHABJIMBACTCS BBICOKUI ypOBEHb. JTOT YpPOBEHb MOXET OBITh M3MEHEH Ha HYJEBOW IMOTEHIHAI
3aMbIKaHHEM BBIBOJAa MHUKpPOCXeMbl Ha oOmuii mpoBoa. M uHdopmanus MokeT OBITh MPaBUIBHO
UHTEPIPETHPOBaHA MHUKpOIporeccopoM. B cimyuae ke Korga B pas3ps NOPTa 3alucaH JIOTUYECKUN
HOJIb, BHYTPEHHUU TPAH3UCTOP OTKPBIT, HAa BBIXOJE TMOSABISAETCS HU3KUU TOTEHIMAN, W3MEHHUTH
KOTOPBIi W3BHE HEBO3MOXKHO. [lodTOM, mepea TeM Kak OCYIIECTBUTh BBOJ HWH(pOpMaIMU dYepe3
napaJuleIbHBIA MOPT, COOTBETCTBYIOMIMM pa3psiag He0OX0IUMO HACTPOUTH Ha BBOJ — 3alKCaTh B HETO
JIOTHYECKYIO €AMHUILY.

3. OcolGeHHOCTDH NapaLleIbHbIX IOPTOB MUKPOKOHTPOLJIepa ADuC842

B wmukpoxonTpomepe ADuC842, ¢upmsr Analog Devices, ams oOveHa wuHpOpManmum c
BHEIIHMUMH  yCTPOWCTBAMH  HCIOJNB3YEeTCA  YeThIpe  MapajlielbHBIX MOpTa  BBOJA-BHIBOJIA.
JIOTIOTHUTENBHO K CBOEMY OCHOBHOMY Ha3HAYEHHMIO HEKOTOPBIE MOPTHI MOTYT HCIIONB30BATHCS IS
TIOJIKJTFOYEHUS] BHEIITHEH TaMSITH.

Port0 (P0.0 — P0.7) — [IByHanpaBieHHbII 8-MU pa3psiAHbIN HapaiebHBIN TOPT BBOAA-BBIBO/IA
C OTKPBITBIM CTOKOM. [Ipm 3ammcu B OWUT permcrpa mopTa JOTHUYECKOW €IMHHUIBI COOTBETCTBYIOIIAS
JMHUS TIOPTa NMEPEXOIUT B PEKUM BBICOKOMMIIEJAHCHOTO BXoja. [ paboThl B pexxuMe mopra BBOAA-
BBIBOZA HEOOXOJMMO BHEIIHEE TMOATATHBAHWE KAXKIOTO paspsja TopTa K YPOBHIO JIOTUYECKOH
€/IMHUIIBL.

Portl (P1.0 — P1.7) — BxoaHoii MopT, M0 YMOJYaHUIO HACTPOCH HA BBOJ] aHAJIOTOBBIX CHTHAIOB
(pynxmus AIIT). Kaxkapiii BBOJ MOXKET ObITH MEpeBEACH B PEXUM LU(POBOro BX0Ja, UL 3TOrO B
COOTBETCTBYIOIIMI OUT NOPTA JOJDKEH OBITH 3alMCaH JOTHYECKHi HOJb. [IopT HE WMeeT BHYTpEHHEro
YCUJIMBAIOILETO TPAH3UCTOPA U MTOTOMY IIPU BBOJE TUCKPETHOW MH(pOpMAIUK Yepe3 Hero He TpedyeTcs
3alMCBhIBaTh B Pa3psAdbl JIOTHUECKYIO €IUHHIYYy. B pexume mopra HU(pOBOro BBOAA HEOOXOIMMO
BHEIIIHEE MOATATMBAHNE KaXKI0T0 pa3psiaa NOopTa K YPOBHIO JJOTHUECKOW €AMHUIIBL.

Port2(P2.0 — P2.7), Port3(P3.0 — P3.7) — JIByHamnpaBiieHHbIE 8-MH pa3psIHbIe MapaieabHbIe
HOPTHI BBOAA-BhIBOAA. [Ipu 3amucu B OMT perucrpa mopTa JOTHYECKOW eIWHUIIBI, COOTBETCTBYIOIIA
JIMHUS TTOPTa MEPEXOJNUT B PEKUM BHICOKOMMIIETAHCHOTO BXO/a CO CJIA0BIM MOJTATHBaHUEM CHTHAJa K
YPOBHIO JIOTHUECKOW €MHUIIBI.
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®opmatr u aapeca noptoB PO-P3 mpuBenensl Ha pucyHke 8. Ha 3TOM ke pUCYHKE MOKa3aHbI
ajipeca OTJENbHBIX OUTOB OPTOB B OUTOBOM NMPOCTPAHCTBE MAMSTH.
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Pucynok 8 — Anpeca SFR napaenbHbIX TOPTOB

Muxkpoxontposuiep ADuC842 B nabopaTOpHOM MpPaKTHKyMe HCCIEIYeTCS B COCTaBe y4yeOHOIo
naboparopuoro crena LESO1, mis Toro uto0bl ompenenuTh Kakoe mnepudepuitHoe ycTpoHCTBO
MOJIKJIFOUEHO K KaKOMY TOPTY CIIEeIyeT U3YUUTh NPUHIUIHAIBHYIO CXeMY Y4eOHOT0 CTEeH/A.

3aganue

3apucoBaTb B TeTpaab (YHKIMOHAIbHBIE CXEMbl IOPTOB BBOJA-BBIBOJA, A TAaKXKE CXEMBI
HNOJKJIIOUEHUS] BHEIIHUX YCTPOMCTB K NapajuleJbHBIM IOpTaM (MHIMKATOp W KHOIIKA), 3HATh
Ha3HAYCHHE BCEX KOMIIOHEHTOB.

dopma npeacrasiieHus pe3yJbTara:

OTueT 10IHKEH COAepIKaTh:

1. ens paboTHI.

2. DKBUBAJICHTHAs CXeMa MOAKIIOYEHNs CBETOINO0/1a K NTapaJlJIEIbBHOMY MIOPTY.

3. DKBUBAJIEHTHAs CXEMa MOAKJIIOUEHHUSI UCTOYHHKA [IU(PPOBOTO CUTHANA K MMapaJljIeIbHOMY MOPTY.

Kpurepun onenkmu:

OneHka «OTIIMYHOY» CTABUTCSI, €CIIM 3a/laHUE BBIIIOJIHEHO BEPHO U IOJIHOCTHIO.

OreHKa «XOpoII0» CTaBUTCS, €CIU JIONYIIeHa OJHA UJIH JIB€ OIIMOKU, TPUBEIIINE K
HENPAaBWJILHOMY PE€3YJbTary.

OrneHka «y0BJIETBOPUTENBHO» CTABUTCS, €CJIU MPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHUS.
OneHka «HeyI0BIETBOPUTEIBHOY» CTABUTCS, €CIIU 3aJJaHUE HE BBIINOJIHEHO.

IIpakTuyeckoe 3ansitue Ne3.
N3ydyenne cxeMbl NOAKIIOYEHUsS MATPUYHON KiIaBHaTypbl K MK ADuC842

Heab padorhbi: HM3ydyuTh OCOOEHHOCTH PAOOTHI MapayljieNIbHbIX MOPTOB MHUKPOKOHTpOJLIEpa, a
TaK)K€ U3YUYUTh CXEMBbI MOAKIIOYEHHS KHOIIOK M MATPUYHOM KJIaBHATYypPbl K MUKPOKOHTPOJUIEPY.

Boinosnus padory, Bel Oyaere:

ymemb:
- MIPUMEHATh HOPMATUBHBIE TOKYMEHTHI, OINpeesione TpeOoBaHusl K 0OPMIIEHHUIO MPOTPaMMHOIO
KOZa;
- MCII0JIb30BaTh BO3MOKHOCTH UMEIOIIENCsl TEXHUYECKOW H/UITH MPOTPaMMHON apXUTEKTYPHI
- pacro3HaBath 3ajauy /Wiy npodiaeMy B MpodhecCHOHAIBHOM W/UIINA COLIMATBHOM KOHTEKCTE;
- aHAJIM3UPOBATH 33J]a4y W/WIIKM IPOOJIEMY U BBIIETATH €€ COCTaBHBIE YaCTH;
- TPAMOTHO H3JIaraTh CBOM MBICIU U O(GOPMIIATH JOKYMEHTHI MO NpOo(ecCHOHAIBHOM TeMaTHKEe Ha
rOCy/1apCTBEHHOM $SI3bIKE;
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- TOHMMAaTh OOLIMM CMBICH YETKO IIPOM3HECEHHBIX BbBICKa3blBAHUNH HA HW3BECTHBIE TEMBbI
(mpoteccroHanbHbIE ¥ OBITOBBIE), TOHUMATh TEKCTHI Ha Oa30BbIe MPO(ECCHOHAIBHBIEC TEMBI,

MarepuasbHoe o0ecrieyeHue:

He TpeOyercs.

TeopeTuveckue cBeleHUs

IIpumeHeHre MATPUYHOM KJIaBHATYPbI VI BBOAa HH(POPMALIH B MUKPOIIPOLIECCOPHYIO
cUcTemMy

Jlnst peanu3anuu B3aMMOIEHCTBYS TI0JIb30BATENS C MUKPOIIPOLIECCOPHOU CUCTEMOM UCIIONIB3YIOT

pas3JInyHble yCTPOMCTBAa BBOJAA-BbIBOAA MH(pOpMauuu. B camoMm mpocToM cilyyae B poJiM YCTpOMcTBa
BBOJIa MOJXET BBICTYNATb KHOIIKA, IPEACTaBISIONAs COOOM  3JIEMEHTapHbI  MEXaHM3M,
OCYILIECTBIISAIOIINN 3aMbIKaHHE-Pa3MbIKaHUE KOHTAKTOB I10J] ACHCTBUEM BHEIIHEH MEXaHUYECKOU CHIIBI.
Cxema NOIKIIOYEHMS KHONKM K JIMHUM BBOJA IapajUICIbBHOTO IIOpTa BBOAA MHMKPOKOHTPOJLIEPA
nokaszaHa Ha pucyHke 9. Korzma koHTakTel KHONKM S1 pa3omMKHyThl uepe3 pe3uctop R1 Ha Bxon
KOHTpOJUIEpA MOCTYNAaeT BbICOKUI joruyeckuii ypoBeHb — 1, korjga ke KOHTAKThl 3aMKHYTBI, TO BXOJ
OKAa3bIBACTCS COEAMHEHHBIM C OOIIUM IPOBOJIOM, YTO COOTBETCTBYET Jiornueckomy yposHio —OI. Eciu
NapauIeIbHBId MOPT MHUKPOKOHTPOJUIEPA MMEET BCTPOCHHBIM T'€HEPATOp TOKA, TO B CXEME MOXHO
o0oittuch 6e3 pesucropa R1.
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PI/ICYHOK 9— IToaknroyeHrue OAMHOYHOM KHONKU K napajijiCJIbHOMY IIOPTY

Henocrarok nmpuBeseHHOI CXEMBbI 3aKIII0YAETCs B TOM, YTO JUIS TOAKIIIOYEHHS KaXJOH KHOIKH
TpeOyeTcs OTAeNbHAS JTHHUS MapauIeIBHOTO MopTa. Tak Kak yacTto TpedyeTcss BBOAUTh HHPOPMALIUIO C
00JIBIIIOrO KOJIMYECTBA KHOMOK, TO JJIi YMEHbIIEHUS KOJIMYECTBA JIMHUN BBOJA-BBIBOJIA MCIIOJIB3YETCS
KJIaBUaTypa, MpeAcTaBisAomas co0oil JBYXMEpPHYIO MaTpuIly KHOIOK, OpraHM30BaHHBIX B PAIbl U
cTonO1s! (pucyHok 10).

HOI[KJ'[IO‘IGHI/IG KJIIaBUAaTypbl OTJIMYACTCA OT CXCMbI IMOAKIIIOUYCHUSA 0]1HHO‘IHOI>1 KHOIIKHM TEM, 4YTO
HOTEHIMAa O0IIero MpoBo/ia Ha ONpaIIlBaeMble KHOIKU M0/IaeTCsl He HEMOCPEICTBEHHO, a Yepe3 MopT
BbIBO/JIA.

B kax/plif MOMEHT BpEMEHM CUTHAJI HU3KOTI'O YPOBHS (JOIMUYECKHI HOJIb) MOJAETCS TOJIBKO Ha
OIIMH CTOJIOEI] KHOINOK, Ha OCTAJIbHBIC JOJDKHA TOAABATHCS JIOTWYECKas €IUHHIA. JTO HCKIFOYUT
HEOJJHO3HAYHOCTb ONpeAEICHUs HOMepa Ha)XaToi KHONKHU. J[BOMUHBIE CUTHAJIBI, TPUCYTCTBYIOIIUE TPU

OTOM Ha CTPOKaxX KJIIaBHATYPbI, CHUTBIBAIOTCA YE€PE3 MMOPT BBOJA MUKPOKOHTPOJIIICPA.
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Pucynok 10 — IToaknroueHne MaTpUYHON KIIABUATYPBI K [MAPATUIETIBHOMY MOPTY
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BpemenHas nuarpaMMa HanpspKEHUM Ha IMOpTax BbIBOJA MPH BBINOJIHEHUH IIPOTpaMMBbl OIIpoca
KJIaBUATYyphl IIPUBEICHA HA pUcyHke 11.
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Pucynok 11 — Bpemennblie quarpammsl paboThl TOPTa BBIBOJA

B kaxIplii MOMEHT BPEMEHH MPOU3BOIUTCS YTCHUs MH(OpMAaIK U3 mopra BBoaa. [Iporpamma
MHUKPOKOHTPOJUIEpa MO CYHTAHHOW KOMOWHAIMK JOJDKHA ONPEACTUTh HOMEpP HaXaTol KHOMKU
KJIaBHATYPBHI.

3aganue
3apucoBarh B TETPajb CXEMbI MOAKIIOYEHUS OJUHOYHOW KHONKH U MATPUUYHON KJIABHATYpPHI K
napauieIbHBIM OPTaM (MHIUKATOpP U KHOIKA), 3HaTh Ha3HAYCHNUE BCEX KOMIIOHEHTOB.
dopma npeacTaBiIeHUs pe3yabTara:
OTuer JOKEH COllepIKaTh:
1. Lens paboTHI.
2. DKBHUBAJICHTHAs CXeMa IMOJIKIIOYCHHUSI KHOTIKH K MapajIeIbHOMY TIOPTY.
3. DKBUBAJICHTHAs CXeMa MOJKIIOUEHUS KJIaBUATYPhl K MapauiebHOMY TOPTY.

Kpurepun onenkn:

OHGHKa COTJIUYHO» CTABUTCH, €CJIN 3aaHUC BBITIOJIHECHO BEPHO U IMOJIHOCTBIO.

O1eHKa «XOpOIIOY» CTAaBUTCSI, €CIIU JIOMYILEHa O/HA WJIU JIBE€ OLIMOKU, PUBEALINE K
HENPaBUJILHOMY pe3yJbTary.

OrneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIU IPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHHUS.
OneHKa «HEyIOBJIETBOPUTEIBLHOY» CTABUTCS, €CIIU 3a/laHUE HE BBIIOJIHEHO.

IMpakTnyeckoe 3ansitue Ne4.
N3yuenne cxembl noakawdenus ZKKU k MK ADuC842

Iesab padoThl: H3y4UTh 0COOEHHOCTH opraHu3anuu padots! ¢ JKKU

Boinosnus padory, Bel Oyaere:

ymemn:
- IPUMEHATh HOPMATUBHBIE TOKYMEHTBI, OIpeesatolIie TpeOoBaHusS K OPOPMIIEHHIO MPOTPaMMHOIO
KOZa;
- MCII0JIb30BaTh BO3MOKHOCTH UMEIOIIENCSl TEXHUYECKOW H/UITH POTPaMMHON apXUTEKTYPBI
- pacro3HaBath 3ajauy /Wiy npodiaemMy B MpodhecCHOHAIBHOM W/UIIA COLIMATBHOM KOHTEKCTE;
- aHAJIM3UPOBATH 334y W/WIK IPOOJIEMY U BBIIETAThH €€ COCTaBHbBIE YaCTH;
- TPAaMOTHO H3JIaraTh CBOM MBICIU U O(GOPMIIATH JOKYMEHTHI MO Npo(hecCHOHAIBHOM TeMaTHKEe Ha
rOCy/1apCTBEHHOM SI3bIKE;
- TOHUMAaTh OOLIMI CMBICT YEeTKO IPOM3HECEHHBIX BbBICKa3blBAHUNH HA W3BECTHBIE TEMBbI
(mpodeccroHanbHbIE U OBITOBBIE), TOHUMATh TEKCThI HAa 6a30Bble MPOPECCHOHATBHBIE TEMBI;

MarepunanbHoe obecnieyeHue:
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He TpeOyeTcsl.
Teoperuveckue cBeIeHUs
1. VYcrpoiicTBO 4 NPUHIUI PA0OTHI CHMBOJILHOTO KHMIKOKPHCTAIHYECKOT0 HHIANKATOPA

B Hacrosmiee BpeMsi B MUKPOIPOIIECCOPHBIX CHCTEMax I OTOOPaKEHUS IIUPOKO MCIIONB3YIOT
)unakokpucrtaummaeckue uHaukatopbl (OKKM). VcmoBno Bce JXKKW MoxHO pa3aenuTh Ha JBe
KaTeropuu: CHUMBOJbHBIC, WM 3HAKOCHHTE3Wpyomue, u rpapudeckue. I'paduueckue HHIUKATOPHI
IPEJICTAaBISIIOT CO0OW MaTpuily U3 M CTPOK M N CTOJNOLOB, Ha MEPECEYCHUH KOTOPBIX HaXOASITCA
nukcenu. [lukcens mpenacrTaBisier co00i HEAETUMBI OOBEKT MPSAMOYTOJbHOW WM KPYTJIOH (OpMBI,
o0Jafaomui onpeAeNCHHBIM 1IBETOM; MUKCEIb — HaWMEHbIIas €IWHUIA PACTPOBOrO M300pa)KeHUS.
Eciu Ha ompeneneHHblil cTonben, M CTPOKY MOJATh SJCKTPUUECKUN CHUTHAd, TO MUKCEIb Ha HUX
nepecedyeHuy H3MEHMT cBoM 1BeT. llogaBas rpynmy CHUrHaJoB Ha CTOJIONBI M CTPOKM MOXKHO
dbopMHpOBaTh MO TOYKAM TMPOM3BOJIBHOE rpadudeckoe n3oOpakeHwe. Tak paboraer rpaduyecKuit
XKU. B cumBonsHoM sxe JXKKU matpuia nukceneid pazduTa Ha MOIMATPHUIIBI, KaKAas MOIMATPHIIA
npenHazHayeHa s (GOpMUPOBAHUS OJHOTO CHMBOJA: LUQPBI, OyKBbI WIKM 3HaKa HpenuHaHus. Kak
paBWiIo, A7 (OPMHPOBAHUS OJHOTO CHUMBOJA HCIONB3YIOT MATPUIy W3 BOCBMHUCTPOK M IISATH
cT0s6110B. CHMBOJIbHBIE HHAUKATOPHI OBIBAIOT OJIHO-, ABYX- U YETHIPEXCTPOUHBIMHU.

Jns  ynpoiuieHust B3auMoJencTBHs MukponpoueccopHor cucrembl M JKKU  ucnosbssyror
CHEIMAM3UPOBAaHHYI0 MHUKpocxeMy — KoHTposuiep (apaiiep) JKKUW. OH ympaBiseT HHKCETSIMH
KUAKOKPUCTAININYECKOTO AUCILIES U UHTEep(PEelCHON YacThio MHAUKATOpa. OOBIYHO TaKOH KOHTPOJLIEP
BXOJIUT B COCTaB HMHJUKaTOpa. B 1enoM XUAKOKPUCTAITMYECKUI WHIUKATOpP MPEACTaBIsSET COOOU
NEYaTHYIO0 IJIaTy, Ha KOTOPOH CMOHTHpPOBaH caM JUCIUICH, KOHTPOJJIEp H HEOOXOIUMbIE
JIOTIOJIHUTEJIbHBIE 3JIEKTPOHHBIE KOMIOHEHThl. BHemnuii Bua JKKU nokas3an Ha pucyHKe HUXKE.

Pucynox 20 — BaenHuii BUj| )KUAKOKPUCTANINYECKOTO HHAMKATOPA
B yuebnom crenae LESO1 wucnonb3oBaH ABYXCTpOuHBIM BocbMHCHUMBOJIBHBIA KKU.
CrpyKkTypHas cxema nokasaHa Ha pUCyHKe 21.

P R — Xudeaxpucmaasuveckul vwduwamog
- i i X
CERaM )
z . B2 XN Jucnaed
R RN
£ = J0RAM j =2
Cyamsoy
adpera cmadys

Pucynok 21 — CtpykrypHas cxema KK

B cocraB xontposiepa JKKU Bxomat tpu Buaa namsata: CGROM, CGRAM, DDRAM. Korna
MuKpokoHTposuiep nepenaer B koHTpoiuiep XKW ASCII-koasl cCMMBOJIOB, TO OHHM 3alIMCBIBAIOTCS B
DDRAM (Display data RAM — O3V ASCII-k0/0B 0TOOpakaeMbIX CHMBOJIOB), TaKyl IMaMsTh
Ha3bIBalOT BHAEONAMSATHIO WU BuaeoOydepoM. BuneoOydep B CHMBOJIBHBIX HHIUKATOPaXOOBIYHO
coziepkuT 80 siueex mamsaTH — OOJIbIIe, YEM YKCIIO 3HAKOMECT JUCIIes. Y JIBYXCTPOUHBIX HHAUKATOPOB
sueiiku ¢ anpecamu or 0x00 u nmo 0x27 oroOpaxaroTcs Ha BEpPXHEH CTpOKe IUCIUIes, a sUEHKU C
anpecamu 0x40 ... 0x67 — Ha HKHEH cTpoke. CMelas BHAMMOE OKHO JHUCIUIES] OTHOCHUTEIBHO
DDRAM, M0kHO 0TOOpaXkaTh Ha AMCILIeE pa3inyHble 001acTu BuaeonaMsaTd. CIBUT OKHA MHIUKATOPA
OTHOCHUTEIIbHO BUAe00y(depa 1 BepXHEH U HUKHEH CTPOK MPOUCXOAUT CUHXPOHHO, KaK 3TO MOKa3aHo
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Ha pucynke 22. Kypcop OyneT BHUJIeH Ha MHIMKATOPE TOJHKO B TOM CIlly4yae, €CJIM OH IOMaj B 30HY
BUJUMOCTH JMCILIES (M €CIIH MPEABAPUTEIBHO ObUIA MT0/IaHa KOMaH/1a 0TOOpaxaTh Kypcop).
1 1

I | (wewesue fuonoes omeocumedess Sudesnawsmy DORAM

Juenaed

o] awo| avaz| ovi3| aeos | aeos| axos | c207| avos| avos| owns| avas) | ezs| g7

%=
% aesd)| awi?| aviz| ovi3| oris | aess| awis| oxi7| ovis| 0vi9| ovis|avig) | ovss| a7

Pucynoxk 22 — OtoOpakeHue CUMBOJIOB U3 BUe00ydepa

Matpuupl HauepTaHHMsT CHMBOJIOB XpaHSATCS B INaMsATH 3HaKkoreHeparopa. llamsaTs
3HakoreHneparopa kimouaet B cebs CGROM (Character generator ROM — I13Y 3nakoreHeparopa), B
KOTOPYIO Ha 3aBOJIC-U3TOTOBUTENE 3arpyKeHbl HauepTanus cuMmBoJioB Tabmuikl ASCII. Coxepxumoe
CGROM wusmeHuts Hemb3s. st TOro, 4TOOBI MOIK30BATENIh CMOT CAMOCTOSITENIEHO 33]1aTh HaYepTaHUE
HYXKHBIX €My CHMBOJIOB, B 3HaKorcHeparope mmeercs creruansaoe O3Y — CGRAM (Character
generator RAM). Ilon siuetiku CGRAM otBenens nepsbie (Miaamme) 16 aapecos TabauIlbl KOJOB.

Cxema noaxmouenust JKKU k mukpokontpoiepy ADuC842 noka3zana HUKE HAa PUCYHKE:

| ) L[
L

28
o ES
]

5]

o
=

S 3 [

ey

Pucynok 23 — Cxema noaxrouenus JKKM k MEKpOKOHTpOILIEpY

WNutepdeiic  moaxmroueHuss — mapauienbHbii. s coeauHEHUs — MHAMKATOpa €
MHUKPOKOHTPOJUIEpOM Hcmonb3yercs 11 nuuuit — Bocemb as nepenaun gaHHbix (DO - D7) u tpu
TWHAW yripaBieHus. JIuaus RS ciyxuT s cooOmenns KOHTpoIIepy HHANKATOPa O TOM, YTO HMEHHO
nepegaeTcs mo muHe: koManaa unu aannuele (RS = 1 — gannbie, RS = 0 — xomanpga). [lo auanu E
nepeaaeTcsi CTpo0- CUrHaJ, COMPOBOXKIAIOMINN 3aIMCh WM YTEHHE JaHHBIX: M0 MEPEXOy CUTHAja Ha
muann E w3 1 B 0 ocymecTBisercs 3amuch JaHHBIX BO BXOAHOH Oydep MHKpPOKOHTpoOJUIepa
uHaukaTtopa. 3anuch nHpopmauuu B JXKKW mpoucxoautr mo cmagy storo curHana. IloreHuuman Ha
ynpasisitoieM BeiBogie R/W (Read/Write) 3anaer HampaBienue nepenauu nadopmaiwu, mpu R/W =0
OCYIICCTBIIICTCS 3allUCh B MaMsATh WHAWKaTopa, npu R/W = 1 — urenue u3 Hee. Eme Tpu iuHHM
npenHasHayeHsl ais mojaud mutaromero HampspkeHus (VDD, GND) u HanpspbkeHus cMmeleHwus,
KOTOPOE YIPaBISIET KOHTPACTHOCTHIO JAHUCIUIES.

JlnarpamMMmBbl Iepesiaur JaHHBIX OT YIPAaBISIOMIEr0 MUKPOKOHTposuiepa kK koHTposepy XKKU n
or koHTpouiepa XKW B ympaBisromuii MHKpOKOHTPOJUIEp IIOKa3aHbl Ha pHCyHKax 24 u 25
COOTBETCTBEHHO.

[Tocne npuema undopmaruu koutposiepy KKU tpebyercs HeKOTOpoe BpeMsl Ha BBHIIOJHEHUE
KOMaHJ, B 3TO BpeMs YNPaBJSAIOMIMN KOHTPOJUIEp HE JOJDKEH JaBaTh CIEAYIOIIYI0 KOMAaHIYy WU
nepechUIaTh JTaHHBIC.
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Pucynok 24 — Jlnarpamma Hepeﬂéum uHpopmanuu kouTposepy KKU
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Pucynok 25 — Jluarpamma urenus nndopmanuu u3 koutposepa XKKU

B Tabmuue 8 mnpuBemenbl komannel koHTpoiepa JKKW u Bpems, HeobOxomumoe ISt
BBITIOJIHEHHS 3TUX KOMaHJ. st Toro 4ro0sl MOXKHO ObLIO omnpenenuth, koraa JKKU 3akonuut cBoun
BHyTpeHHUE onepauuu, KoHTposep XKW comepxut cnenmaneueiii ¢aar 3anaroctu — BUSY-duiar
(BF). Eciiu koHTpoOIep 3aHAT BBHINOJHEHHUEM BHYTPEHHUX omnepanuii, To BF ycranosnen (BF = 1),
€CJIN K€ KOHTPOJIEp TOTOB MPUHATH CIeAyIoNyto Komanay, To BF copomen (BF = 0). bonee npocroit
croco0 opraHu3anuu OOMEHa 3aKJ0YaeTcsl B TOM, YTO YIPABISIONIMH MHUKPOKOHTPOJUIEP, 3Hasl,
ckonbko BpeMeHu TpeOyercsa XKKU Ha 06paboTKy TO# MM MHOM KOMaH/BI, MOCIE KaXI0H mepenadu
UH(OPMAITHH KJIET COOTBETCTBYIOIIEE BPEMSI.

Tabnuma 8 — Komanas! konTpoepa XKKU

Kox Bpeun
K - — Omucanne HCOOTHeHER
OMAHTE ES [RW(D7 | D6 |Ds |Dd | D3 (DI |DL (DD —
] Jammerzaer xog (el (mpober) Bo Boe geefzm DDEAM,

Oemcrea mucomea 0 0 0 0 0 0 0 0 0 L yeTaEanmEEaeT cwerwEs agpeca DDE AN 5 (k00 15w
Boaspar e VeTazasmmaeT caerms agpeca DDFAM 5 (el =
EITATLEYE0 0 0 0 0 0 0 0 0 1 % | BoeEpammeT Kypoop B EaTamEy moemmno. Cogepasoace 1.5 mac
[IOAEIREEO DDEAM me mavemgerca
Verazommm 0 0 0 0 0 0 0 1 1o | sm 3amaer manpantesme mepesamems sypeopa (1D = 3% amc
[EEIMA EEOIA [A3pemmeT CIEET cpasy Boex cemomos (SH)
Bermowesme- Veramasmemaer’ oTEmoT@EeT DETLL OTESTEAROINHES 33
EEECTOTEEE 0 0 0 0 0 0 1 | D|C | B |excovesss menmes (D), orodpasesme sypeopa (O, 38 v
TECTITER seprasEe sypeopa (B).

Berr IVC oopegetser 1o, Tro byIeT DepememaTecs —
Cmmar sypeopa ERTEMaT 00nacTs meemes i xvpeop (mpr DIC =1
EIE BECTEMOR 0 0 0 0 01 |DC|REL| x | = |oepememaeTcs srmevas obmacTs, opa IV = 0 — sypeop), 38 »mc
00MACTE TECINeS F/L zamaer mampasmesse mepememesms. DDFAM =e

EEIMEHESTCE

Ompeastser paspameocTs mmess merepdetiea (DL =1 -8-
Hamamszae 0 0 0 0 o lwl el 2| = terr, DL =10 -:1—_'::'}311}. mmma cTpos Ha gEcmmes (N =1— I8 s
VCTAROEEE mee ctposs, N = ) — ooHa cTpoEa) B DaIMEpa CHMEONOE

(F=1—35=11 vomex, F =0 5x8 vomex).
Egﬁﬁm APECA g o | o |1 |As | A4 | a3 | A2 | Al | AD | Veramosss coermma axpeca CGRAM 38 ame
Eﬂfﬁﬁ“ APECA | g | o |1 |as|As | a4 | a3 | A2 | Al | AD | Veramosss coermma axpeca DDRAM 38 ame
Iresme BF = a i | \ Ecme BF =1 1o sosrpormep AEKH smomsser ERyTpesmomn
ST ampeca 0 D[ BE[ A6 A5 a4 A3 AL ALTAD omeparmre. AS-Al — Tesymes sEaTeswe agpeca DOFAM. 0
Rjﬁf{“‘ TEEERE ) [ g |D7|Ds | DS |Dd (D3| D2 | D | DO | Gamece mammme 5 O3V (DDRAM mm CGRAM) 38 ame
?fﬁi{“ FEEEENES | 1 | ] |D7|Ds|D5 | Dd (D3 | D2 | D1 | DO | Tremme mammere m O3 (DDRAM mm CGRAM) 38 ame
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3aganue

3apucoBatb B TeTpaab cTpykTypHyro cxeMy XKW u cxemy noaxmouenus KKHU k MK,
BpeMEHHbIE TruarpaMmMbl oOMeHa nadopmanuei mexay KK n MK.

dopma npeacTaBJeHus pe3yJbTara:

OTuer JOKEH CONlepiKaTh:
1. Lenb paboTHLI.
2. CtpykrypHasa cxema XK.
3. Cxema nogximouenus XKKHN k MK
4. Bpemennsie nuarpammsbl padotsl ¢ KK

Kpurepun onenku:

OrneHka «OTJIIMYHOY CTaBUTCSI, €CJIM 3a/IaHUE BBIINOJIHEHO BEPHO U MOJHOCTHIO.

OreHKa «XOpOII0» CTaBUTCS, €CIIU JOMYyIIeHA OHA WX JBE OIIUOKH, IPUBE/IINE K
HENPaBWILHOMY Pe3yJbTary.

OrneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEIECHO HEIOJIHOE BBIIIOJHEHUE 3aJaHUs.
OneHka «HeyI0BIECTBOPUTEIBHOY» CTABUTCS, €CIIU 3aJjaHKHE HE BBIMOIHEHO.

IIpakTyeckoe 3ansaTue Nes.

H3y4yenue accembiepa u cucrembl komana MK AVR

eap padoThl: U3y4nTh OCHOBHBIE ITOHATHS acceMOuepa u cucremy komang MK AVR

Beimosiaue padory, Bel Oynere:

ymemy:

- MPUMEHSATh HOPMATUBHBIE TOKYMEHTBI, OMpeessatolie TpeOoBaHusS K 0POPMIICHHIO MPOTPAMMHOIO
INVIEK

- ACIIOJIb30BaTh BO3MOKHOCTH UMEIOIIEHCS TEXHUYECKOU W/UITH MPOTPaAaMMHON apXUTEKTYPHI

- pacro3HaBaTh 3a/1a4y U/WiH nMpooaemMy B IpoheCCHOHATLHOM H/UITU COIMATbHOM KOHTEKCTE;

- aHAIM3UPOBATH 334y U/WJIM IPOOJIEMY U BBIIETSATH €€ COCTaBHbBIC YaCTH;

- TPAaMOTHO HW3JIaraTh CBOW MBICIH M O(GOPMIIATH JIOKYMEHTHI IO MPO(ecCHOHAILHON TeMaTHKE Ha
TOCY/IapCTBEHHOM SI3BIKE;

- TIOHMMAaTh OOIMA CMBICT YETKO TIPOM3HECEHHBIX BBICKA3bIBAHUW HA W3BECTHBIC TEMBI
(mpodeccroHanbHbIe H OBITOBBIE), TOHUMATh TEKCTHI HA 0a30BbIe MPOPECCHOHATBHBIE TEMBI;

MarepuanbHoe odecrnieyeHue:

He TpeOyeTcst

TeopeTuyeckue cBeleHUs

OCHOBHBIE IOHATHUS

AcceMOilep - 93TO HWHCTPYMEHT, C TIIOMOINBIO KOTOPOTO cO3Ma€Tcs MporpamMmma  Jiist
MUKPOKOHTpoJuiepa. AccemMOnep TpaHCIHPYeT acceMONIMpPYyeMblid HMCXOIHBIM KOA MpOrpaMMbl B
OOBEKTHBIN KOJl, KOTOPBIII MOXET HCIIOJIb30BaThcs B cuMyisitopax win smynsaropax AVR. Taxxke
acceMOmep TeHepUpyeT KO/, KOTOPBI MOKET OBITh HE IMOCPEICTBEHHO BBEJIEH B MPOrPAMMHYIO
aMsATh MUKPOKOHTPOJUIEpA.

[Tpu pabote ¢ acceMOIepOM HET HUKAKOW HEOOXOAUMOCTH B HEMOCPEJACTBEHHOM COCTUHEHUU C
MHUKPOKOHTPOJIIIEPOM.

S3bIK accembiiepa - TO CUMBOJIMYECKOE MPEICTaBICHUE MAITMHHOTO si3bIka. Bce mporieccsl B
MallMHEe Ha CaMOM HH3KOM, aIlllapaTHOM YPOBHE MPHBOIATCA B JICHCTBHE TOJIBKO KOMAaHIAMHU
(MHCTPYKIMSIMH) MAIIMHHOTO si3bIka. OTCIO/Ia MOHSTHO, YTO, HECMOTPS Ha 0OIlee Ha3BaHUE, SI3BIK
accemOJepa JJIs KaKI0ro THIIa KOMIIBIOTEpa CBOM.

[Tporpamma Ha accemOnepe MpeaCcTaBiIsIeT COO0M COBOKYIMHOCTh OJIOKOB MaMSATH, HA3bIBAEMBIX
CerMeHTaMHu maMsATH. [IporpaMMa MOXeET COCTOSTh W3 OJHOTO WM HECKOJBKUX TaKHX OJIOKOB-
cerMeHTOB. KakIplii CErMEHT COJEPKUT COBOKYITHOCTh MPENIOKEHUN S3bIKA, KaXI0€ U3 KOTOPBIX
3aHMMAET OTJICIBHYIO CTPOKY KOJIa TPOTPaMMBI.

[Ipennoxxenus accemOiepa OBIBAIOT YETHIPEX THIIOB:
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1) KOMaHbI WM UHCTPYKIMH, MTPEACTABIISAIONINE COOOH CUMBOIMYCCKUE aHAJIOTW MAaIIMHHBIX
KOMaHJ. B mporecce TpaHCIAUU MHCTPYKUMHU accemOiepa mpeoOpa3yroTcss B COOTBETCTBYIOIINE
KOMaH/Ibl CUCTEMbI KOMaH]l MUKPOIIPOLIECCOpa;

2)  MaKpoOKOMaHIbl - O(QOpPMISIEMbIC OINPEIACICHHBIM 00pa3oM TPEIUIOKEHHUS TEKCTa
IPOrpaMMBbl, 3aMelIaeMble BO BpeMsI TPAHCISLUU APYTUMU MPEUI0KESHUSIMH;

3) JAMPEKTHUBBI, SBISIOIIMECS YKa3aHUEM TPAHCISITOPY acceMOiiepa Ha BBITIOJIHEHHE HEKOTOPBIX
NeicTBUil. Y AMPEKTHUB HET aHAJIOTOB B MAILIMHHOM IPEICTAaBICHUY;

4) CTPOKM KOMMEHTApHEB, COJCpKallue JIOObIC CUMBOJIBI, B TOM YUCIE U OYKBBI PYyCCKOTO
andasuta. KoMMeHTapuu UTHOPUPYIOTCSI TPAHCIATOPOM.

[IpennoxeHusi, COCTaBISIOLUIME MPOrpaMMy, MOTYT MPEACTaBIAThH COOONH CHHTAKCHYECKYIO
KOHCTPYKLHMIO, COOTBETCTBYIOLIYI0O KOMaH/€, MAKpPOKOMaHJE, IUPEKTUBE WM KOMMeHTapuro. Jlis
TOro 4ToObl TpaHCIATOp accemOjiepa MOTr paclo3HaTh MX, OHU JOKHBI (OPMHUPOBATHCS IO
OTIpeNIeICHHBIM CHHTAKCHUYECKUM TpaBuiaM. [lJis 3TOro jy4iie BCEro HCHOIb30BaTh (PopMaIbHOE
OIKMCAaHNE CUHTAKCHUCA SI3bIKa HAIOA00ME MPaBUil IPAMMATHKH.

Hcxonueiii  daits, ¢ KoTOpeIM paboTaer accemOnep, IOHKEH COJEpKaTh MHEMOHUKH,
JTUPEKTUBBI U METKH.

MHeMOHUKa — 3TO KpaTKoe OyKBEHHOE 0003HAYCHUE KOMAH/IbI !

CJIOXEHUE—ADDITION—ADD

[lepen kaxaoW CTPOKOH MPOrpaMMbl MOXKHO CTaBUTh METKY, KOTOpas sIBISETCS ai(aBUTHO-
u(ppOBON CTPOKOM, 3aKaHUMBAIOLIEHCS JABOETOYMEM. METKHM HCHONB3YIOTCS KaKyKasaHWs s
0€e3yCcI0BHOIO IIEpeX0/1a U KOMaH 1 yCIOBHOTO MEPEX0/1a.

Ctpoka nmporpamMmbl MOKET ObITh B OJJHOU U3 YETHIPEX PopM:

[ Metka:] nupekrtuBa [onepanbl | [KommenTapwmii]
[ Metka:] komanaa [onepansl| [KomMenTapwii |
KommenTapuii

Ilycras cTpoka

CHMBOJITBI KBaJIpaTHOW CKOOKH [...] 03HAYAIOT, YTO MCIIOJIB30BAaHHE DIIEMEHTA HEOOSI3aTEIbHO.

[TpakTHyecku Kaxxaoe MpeNIOKEHHUE COICPKUT OMHCaHHE OOBEKTa, HaJ KOTOPHIM WIH TpU
MOMOIIM KOTOPOI'O BBINOJHSETCS HEKOTOpOE AecTBHE. DTH OOBEKTHl HA3bIBAIOTCS Onepanoamu - 3TO
00BEKTHI (HEKOTOpBIE 3HAUCHMSI, PETUCTPhI WIN SUEHKHU MaMATH), Ha KOTOpbIE AEHCTBYIOT MHCTPYKLIUU
WIM JUPEKTUBBI, TU00 3TO 00BEKThI, KOTOPBIE OMPEAEISAIOT UM YTOUHSIOT I€UCTBUE MHCTPYKIMHM MM
JTUPEKTHB.

KommenTapuii umeer cieayonyo GopMmy:

; [Tekcr]

TakuM o0pa3om 1000H TEKCT mocie cUMBOJia “ ; 7 UTHOPHUpPYETCS acceMOJIepoM M HMeEeT
3HAUEHUE TOJIBKO JUIS OJIb30BATENS.

OnepaH bl MOXKHO 3aJ1aBaTh B pa3IMYHbIX (popmarax:

IECATUYHBIN: 10,255
HIeCTHAIIaTepHUHBIN (J1Ba criocoba): Oxla wim $1a
JIBOUYHBIHN: 0b00001010,0b11111111

BocbMepuuHblii: 010, 077

CHMBOJIBI s3bIKa acceMOiepa

JIOTyCTUMBIMH CHMBOJIAMH TP HAITHCAHUHU TEKCTa MPOTPAMM SIBIISIOTCS:

1)  Bce naruHckue OykBbl: A-Z, a-z. [Ipy 3TOM 3ariaBHbIC U CTPOYHBIC OYKBBI CUUTAKOTCS
9KBHUBAJICHTHBIMU;

2) uudpst ot 0 10 9;

3)3naku ?, @, $, , &;

4)pazgenurenu, . [ | ()< {} +/*%!'"?2=#"

[Mpennoxenus accembiiepa GOPMUPYIOTCS U3 JIEKCEM, MPEICTABISIONINX CO00 CHHTAKCUYECKU
HEepasJelIMMbIC TOCIEI0BATEIBHOCTH JOMYCTUMBIX CHMBOJIOB SI3bIKAa, HMMEIOLIHE CMBICIT IS
TpaHCISITOpA.

JIMpeKTHBBI accembiIepa
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AcceMOiep MOJAEPKUBAET MHOXKECTBO TUPEKTHB. JIUPEKTHBBI HE TPAHCIHPYIOTCS
HEMOCPEACTBEHHO B KOJBI ornepauuu. HampoTHB, OHM HCIIONB3YIOTCS, YTOOBI KOPPEKTHPOBATH
MECTOIOJIOKEHHUE MPOrPAMMbI B TTAMSTH, OTPEIEIATh MAKPOKOMAH/IbI, HHUIIMAIN3UPOBAThH MAMSTh
U Tak jaanee. To ecTh 3TO yKazaHHs caMOMy acceMOJiepy, a He KOMaH Ibl MUKPOKOHTPOJLIEPA.

Bce nupexTuBbI accembiiepa npuBeeHbI B Ta0. 1.

Tabnuma 1. JlupextuBsl accembiepa

HupektuBa Onucanue
BYTE 3ape3epBUPOBATH OANT 1101 IEPEMEHHYIO
CSEG CerMeHT KOIOB
DB 3anaTh NOCTOSTHHBIM(M) OalT(bl) B MAMATH
DEF 3a1aTh CUMBOJIMYECKOE UMS PETHCTPY
DEVICE 3aaath J1s1 KAKOTO THIIA MUKPOKOHTPOJUIEpa KOMITHMIIMPOBATh
DSEG CermMeHT JaHHBIX
DW 3anath nMocTossHHOE(BIC) CIIOBO(A) B MAMSITH
EQU Y cTaHOBHUTE CUMBOJI PaBHBIN BBIPAKEHUIO
ESEG Cerment EEPROM
EXIT Brixon u3 daiina
INCLUDE Bxmrounth nCXoqHbIN KO U3 Ipyroro ¢aiiina
LIST Brutrounth rerepanuio (1St - daiina
NOLIST BrikmounTs renepanuto .1t - daiina
ORG HavanpHbIii aipec mporpaMmbl
SET Y CTaHOBHTE CHMBOJI PABHBIN BBIPAKEHUIO

CuHTaKCHC BCeX AUPEKTHB CIICTYIOIIUI:
. <IUpEeKTUuBa>
To ecTb nepea IUPEKTUBON JOJKHA CTOSITh TouKa. MlHaue acceMOiiep BOCIIPUHUMAET 3TO Kak
METKY.
[Tosichum Hanbosee BaKHBIE TUPEKTUBBI acceMOepa.
1. CSEG- Codesegment - yka3biBaeT Ha Hayano CerMeHTa KOIOB. AcceMOmupyemblii aiin
MOKET MMETh HECKOJIbKO KOJIOBBIX CErMEHTOB, KOTOpbIe OyIyT OOBEAMHEHHI B OJWH TIPU

acceMOJIMPOBaHUH.

CuHTakcuc:
* CSEG
Ilpumep:

.DSEG ; Havano cerMmenTa NaHHBIX

vartab: .BYTE 4 ; PesepBupyerca 4 Ganra B CO3Y

.CSEG ; Hauano cerMeHTa KONOB

const: .DW 2 ; 3ammucare 0x0002 B nporpaMMHo¥i naMaTH
mov rl, r0 ; HYTo-T0 nenarts

2. DSEG — DataSegment - yka3biBaeT Ha HayaJlo CETMEHTa JaHHBIX. AcceMOIUpyeMblii
Gaiin MoXeT coaepKaTb HECKOJIBKO CETMEHTOB JaHHBIX, KOTOpPBHIE MOTOM OYIyT COOpaHBIB OIMH
npu acceMOnupoBaHuH. OOBIYHO CETMEHT JAHHBIX COCTOUT JIUILB U3 AUpeKTUBbIBY TEN MeTOK.

CuHrakcuc:

* DSEG

Ilpumep:
DSEG ; Hauano cermMeHTa AaHHHIX
varl: .BYTE 1 ; PesepeypoBaTe 1 0GaiT non nepeMeHHy®n
table: .BYTE tab_size ; PesepeuporaTh tab_size GaliiToB.

CSEG
1di
ldi
1d

r30, low(varl)
r31,high(varl)
*l, 2

101



3. ESEG - EEPROMSegment - yka3biBaer Ha Havamo cermeHta EEPROMmamsiTi
AccemOnmupyembiii (aitn Moxer conepxarb Heckonbko EEPROMcermenToB, kotopsu OyayT
coOpanbl B ofuH cerMeHT mpu accemOmupoBanuu. O6pryHO cermeHT EEPRON cocrout 3 DBu
DWnupektuB (1 metok). Cerment EEPROMmnamsiti umeer cBOl COOCTBEHHBIM CUETYHMK.

HupexktuBa ORGMoOxeT ucnonb3oBaThCs IS pa3MelleHa IEepEeMEHHBIX B HYXKHOU obiactu
EEPROM.

CHHTaKCHucC:
* ESEG
Ilpumep:
DSEG ; Hauano cerMeHTa IOaHHRIX
varl: .BYTE 1 ; Pe3epBupoBaTh 1 GaiT noa nNepeMeHHyK
table: .BYTE tab_size ; 3BapesepBupoBaTs tab_size Ganir.
'ESEG
sevarl: .DW Oxffff ; 3anucars 1 cinoso B EEPROM
4, ORG - ycmanosums aodpec mauana npocpammvl -TPUCBAUBACT 3HAYCHHS JIOKATHHBIM
cyetunkam. Mcnonb3yercs Toapko coBMecTHO ¢ nupektuBamu .CSEG, .DSEG, .ESEG.
CHHTaKCHC:
* ORG<anpec>
Ilpumep:
DSEG ; Hauano cerMeHTa OaHHBIX
ORG 0x37 ; YcranoBuTh agpec CO3Y Ha 37h
variable: .BYTE 1 ; 3apesepsupoBaTh OGadir CO3Y no aapecy 37h
.CSEG
.ORG 0Ox10 ; YCTaHOBMTH CUYeTUMK KOMaHO Ha azpec 10h
mov rQ0,rl ; Yero-umbyns nenatTe

5. DB — onpedenums 6aiim(vt) 6 npocpammmuou namsamu uiu ¢ EEPROM- pesepsupyer
pecypchl mamatd B mporpamMmHoil mamsatd win B EEPROM. [lupextuBe momxHa
npeamecTBoBaTh MeTka. DB3amaer cnmcox BBIpaKeHWIA, M JOJDKHA COAEPXKATh I10
KpaifHell Mepe 0JJHO BelpakeHue. Pa3Merars AUPEeKTUBY CIIEAYET B CEIMEHTE KOJIOB UIIH
B EEPROMcermenTe.Crincok BBIpRXCHHI TPEICTABISIET COOOM TMOCIIEA0BATEIHHOCTD
BBIpQ)XEHUH, pa3/ieleHHbIX 3amsIThiMU. Kaxkgoe BhIpak€HHE JOJKHO ObITh BETMYMHOMN
Mexnay -128 u 255. Ecnum gupekThBa yKas3blBaeTCsd B CETMEHTE KOJOB U CIIMCOK
BBIpQ)XEHUI COJIEPKUT OoJsiee IBYX BEJIIMYMH, TO BBIp@XXEHMs OYyAyT 3allMCaHbl .TakK, YTO
2 GaiiTa OyayT pa3MemaTbes B KakaoMm ciose Flash-mamsru.

CuHrakcuc:
LABEL: .DB< cniucok BelpaxeHHiI™>
Ipumep:
.CSEG
consts: .DB 0, 255, 0b01010101, -128, Oxaa
.ESEG
const2: DB 1, 2, 3
6. DW — onpeoderums crnoso ¢ npoepammnou namsmu uiu ¢ EEPROM - lupekruBa

DWpesepsupyet pecypchbl namsaTi B nporpaMmMuoil namstu win B EEPROM. [lupextuse
JOJDKHA TIpenniecTBoBaTh MeTka. DW3amaetr ciiicok BBIpaKEHHH, . U JIOJDKHA COJEPKATh
1o KpaiiHell Mepe 0JHO BhIpakeHHe. Pa3memiarh AUPEKTHBY CIEIyeT B CETMEHTE KOJOB
1503051 B EEPROMcermenre. Crucok BBIPOKCHHI MIPEICTABISIET coboit
MOCJIeI0BATENbHOCTD BBIPAKEHHM, pa3eNeHHbIX 3amsIThiMU. Kaxkaoe BbIpakeHue JO0KHO
OBITH BEIMUMHON MeXy -32768 1 65535.

CuHrakcuc:

LABEL: .DB< cniucok BelpakxeHUi>

Ilpumep:
.CSEG
varlist: .DW 0, Oxffff, 0bl1001110001010101, -32768, 65535
.ESEG
eevarlst: .DW 0,0xffff,10
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7. DEF — npuceoumuv ums pecucmpy- No3BOISET MPUCBOUTh CHMBOJIMYECKOE UMS PETUCTPY.
Peructp MoxkeT IMeTh HECKOJIBKO CUMBOJIMYECKUX UMEH.

CunTakcuc:
.DEF< Ums>-<Peructp>
Ilpumep:
.DEF temp=R16
.DEF ior=R0O
CSEG
ld) temp, Ox£0 ; 3arpysuTe Oxf0 B perucTp temp
in lor,0x3f ; NlpounraTe SREG B perucTp ior
sor temp, ior ; BumnonsuTh onepauug

EQU — npuceoums ums svipasxcenuro- TUpeKTHBa MPUCBANBAET 3HAUYCHHE METKE. DTa METKa
MOJKET OBITh HCIIOJb30BaHa B IPYTHX BBIPAKEHUSAX. 3HAUCHHUE 3TOI METKU HENb3s U3MEHHUTD

HJIK NICPpCONpPCaACINUTD.

CuHTakcuc:
.EQU< meTka>=<BbIpaxxeHne>
Ipumep:
BQU lo _offset = 0x23
QU porta = jo_offset + 2

LCHEG ; Hawano cermeHra KOOOB
olr x2 ;i OumMcT™MTeE perucTp r2
out porta,r2 ; BanmcaTe B nodT A

9. INCLUDE - scmasumw Opyeoti ¢haiin - nupekTuBa TOBOpUT AcceMmOiepy Ha4aTh YUTATh U3
npyroro Qaiin. Accembiep Oyaet acceMOIMpoOBaThH 3TOT ¢ailn 10 KoHIa (aiiina Win 10 JUPEKTUBBI

EXIT. Bxitouaemsrii ¢aitn moxet cam Bimodats qupektussl INCLUDE.

CuHTaKcuc:
INCLUDE"<ums daitna>"
Ipumep:
EQU sreg = 0Ox3f ; PerucTp craryca
yHBQU sphigh = Ox3e ; Crapumii GaiiT ykasaTensa crexa.
EQU gplow = 0Ox3d ; Mnanumin GaliT ykasaTensa crexa.
I Ancdemo.asm
INCLUDE “lodefs.asm”; Bxnouurs dahn «iodefs.asm»

in 0, 8req ; TNpounTaT™s perucTp craTyca

10. EXIT — switimu u3 ¢ghaiina — nupeKTUBA MO3BOJISIET aCCEMOJIEPY OCTAHOBUTH aCCEMOTMPOBAHUE
Tekyuero Qaiina. O6s14HO acceMbiep paboTaeT 10 KoHua ¢aitia. Eciau on Berperut aupextusy EXIT,
TOTIPOJIOJDKUT acCeMOIMPOBATh CO CTPOKH, creayromied 3a qupektuBoit INCLUDE.

CuHrakcuc:
EXIT
Ipumep:
EXIT ; BRIUTH U3 3TOTrO (haiiia
11. DEVICE - ykazams 011 Kako2o MUKPOKOHMPOJLEpAd accemoOiupogams - JHPEKTHUBA

MO3BOJIIET TOJB30BATENI0 COOOIIMTH acceMOiepy, Uil Kakoro THIA YCTPOWCTBA IHIIETCS
nporpamma. Ecnu accemOuiep BCTpeTUT KOMaHAy, KOTOpas HE MOAJIEPKHUBACTCS YKa3aHHBIM THUIIOM
MUKpPOKOHTpOJUIEpa, TO OyJeT BbAaHO cooOmieHue. Taxxke cooOlleHue MOsSBUTCA B clydyae, eciu
pasmep MporpaMMBbl IPEBBICUT 0OBEM UMEIOIIEHCS B 3TOM YCTPOCTBE MaMSTH.

CuHrakcuc:

.DEVICE AT90S1200 |AT90S2313 | AT3052323 | AT90S2333 | AT90S2343 |
AT90S4414 | AT9054433 | ATS90S5S4434 | AT90S8515 | AT90S58534 |
AT90SB535 | ATtinyll | ATtinyl2 | ATtiny22 | ATmegab03 |
ATmegal03| AtmegaB535

Ilpumep:
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.DEVICE ATmega8535 ;ucnonssosate ATmegaB8535
CSEG
.ORG 0000
jmp labell ;Ipn acceMOMMpPOBAHUM NOABUMTLCH coobueHue,” YTo
iATmegaB535 He nonnepxuBaeT XoMaHOy Jmp
Cucrema komang MUKpokoHTpoimiepoB ATMELcemeiictBa AVRoueHb Gobiiasi 1 B TOXE BpeMs
s dextuHas. OqHON U3 OTIUYUTEIBHBIX OCOOEHHOCTEH MUKPOKOHTpoiepoB AVRsBisercs To, 4To
MOYTH BCE KOMAHJbI BBIMOJHSAIOTCS 3a | TakTOBBIM IMKI. VICKIIOUEeHHE COCTaBIISIIOT KOMAaH/IbI
nepexojia. OTO CYIIECTBEHHO YBEIMUYMBAET IPOU3BOJUTENILHOCTh MUKPOKOHTpOJJIEpa Jake MpU
OTHOCHUTEIILHO HEBBICOKOM TAKTOBOM 4acTOTE.
Bce xomanabl MOXKHO KJ1acCU(UIIUPOBATH HA 5 TUIIOB:
1 Apudmernueckrne KOMaHIbI.
2 Jlornueckrie KOMaH/Ibl.
3. Komanas! nepexona.
4 Komanab! nepeaun JaHHbBIX.
5. [TobutoBbIe KOMaHIBI U KOMAH/IBI TECTUPOBAHUS OUTOB.
Cucrema koman npusegeHa IPUJIOXKEHUMU 1.
HekoTopbie 0cOOEHHOCTH TIPOTPaMMUPOBAHUS
[TamMsATh JaHHBIX TOYTH MOJIHOCTHIO IOCTYIHA MPOrpamMMe MOJIb30BaTeNs U OOJIBITUHCTBO KOMaH/I
acceMOiiepa mpenHa3HA4eHO i OOMeHa JaHHBIMH C Hel. KomaHJpl TepechUIKM JaHHBIX
MPEOCTABIAIOT BO3MOXKHOCTh HEIMOCPEJACTBEHHOM M KOCBeHHOM anpecauunu sdeek CO3Y,
HETIOCPE/ICTBEHHON aapecallid PerrucTpOB BBOJA/BBIBOJIA M PETUCTPOB OOIIETr0 Ha3Ha4YeHHs. Tak Kak
KKIOMY pPErucTpy COINOCTaBl€HA s4eika MaMsTh, TO oOpamarbCsi K HUM MOXHO HE TOJBKO
KOMaHaMHU aJjpecalluy perucTpoB, HO U KoMaHaamu ajapecauuu ssueexk CO3Y.
Ilpumep, xomanpa:
To e caMoe OTHOCHUTCS M K pEerucTpaM BBOJA/BbIBOAA. JlJIsi HUX MPEIyCMOTPEHBI CIIeUAIbHBIC
KOMAaH/Ibl:

. -
MOV R10,R15 icTp R15 B parmcTp R10 nenaen

amoe, iTO M xOMmaMIa

LDS R10,850015 ermcTp R10 conepmoe mRuYeRXH .C

[Ipy mcnonp30BaHMU 3TUX KOMaHJ HOMEp NHopTa ykasbiBaeTcsi B auana3zoHe 0<P<63. Ilpu
UCTIOJIb30BAaHUM KOMaHJ aJpecalyy sYeeK MaMaTH Ui paboThl C perucTpaMu BBOJA/BBIBOJA
yKa3bIBaeTcs ajipec perucrpa B mamstu ganabsix $0020-$005F.

Ilpumep IpUMEHEHUS PAa3HBIX KOMAH/I:

LDI R16,SFF
OUT $12,R16 ; 3anucars B PORTD umcno 255
STS $0032,R16 ; sanucarTh HenocperncTseHHo B Aueiky $0032

Anpec peructpa BBoja/BeiBoaa B CO3Y mnosydaercs mpubaBiacHreM K HoMepy mopta uucia $20.

[TamsaTero mporpamm sBisiercs [13Y n n3MeHseTcs TOIBKO MPH NMPOrpaMMHUPOBAHUM KPUCTAILIA.
KoHcTaHThl MOXKHO pacrnojiarate B HaMsiTH IPOTpamMM B BHJIE CIIOB.

Tpumep: .dw$033f,$676d,$7653,$237¢,$777f

Jnu paboThl ¢ JAHHBIMH, PACIOJI0KEHHBIMU B ITAMSITH MIPOTPaMM, IperycMoTpeHa komanaal PM-
3arpy3uTh 0alT mamsTH IporpaMM, Ha KOTOpPbIH yka3biBaeT peructp ZB peructpRO.

Anpec 0OaiiTa KOHCTAaHTHI OMpefensercs coiepKumMbiM peructpa Z. Crapmme 15 OurtoB
ompenensoT cioBo ajapeca (0T 0 10 4K) cocTOSIHME MIIAJALIEr0 OMTa OmpeienseT BIOOp MIIAJIIEro

IN Rd, P ; SarpysmrTh lanHue M3 nopTa C HoMepon P

6aiira (0) wu crapuiero Oaiita (1).

[Tpu paboTe ¢ mopTramMu BBOAA/BBIBOAA CJIEAYET YUYHMTHIBATH CIEAYIONIYI0 OCOOCHHOCTH: €CIU
BBIBOJI TIOPTa CKOH(HUTYPUPOBAaH KaK BBIXOJ, TO €r0 IEPEKIFOUCHUE MPOM3BOJMUTCS YepPe3 PETUCTP
nanabix (PORTA, PORTB, PORTC, PORTD), eciiu BbIBOJ CKOH(DUTYPUPOBAH KaK BXOJI, TO €r0 OMPOC
CIIeZlyeT MPOU3BOANTE UYepe3 peructp BeiBoaoB Bxoaa mopta (PINA, PINB, PINC, PIND).
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OCOOCHHOCTBIO HCIIOJIB30BaHUSI apU(PMETHUSCKHX M JIOTHYECKUX KOMAaHJ SBISETCS TO, YTO
HEKOTOphIE U3 HUX paboTaroT TOJIBKO ¢ peructpamu R16-R31.

Ilpumep:

CPIRd, x — cpaBuuth peructp Rdc koncranToii K, 16<d<31.

Komangsr CBlu SBlpaborator Tonpko ¢ MiuaamumMu 32-Ms perucTpamMu BBO1a/BRIBOAA.

[Ipu ncnonp30BaHUH MOANIPOTPAMM HYKHO 00s13aTeNbHO onpeAensaTh ctek! it 3Toro HyxHO
3aHECTH 3HAYCHHS aJpeca BEpIIMHBI cTeka B peructpsl SPHu SPL.

3amanue 1
1. PaccmoTpuTe mnpuHMep TPUBEIECHHOW MPOrpaMMbl Ha acceMOliepe, ONPEICIIUTE OCHOBHEIC
WCIIOJIb30BaHHbBIE JUPEKTUBBL. B TeTpamu onmummTe WX Ha3HAYCHHWE, MPUBEIUTE MPUMEPHI
KOMMEHTapueB u omnepanjnoB.IlpuBenure mnpumepbl CTPOK U3 NPOTPAMMBI, KOTOpPBIE
COOTBETCTBYIOT (hopMam:
[ Metka:] nupextuBa [onepanasl| [KommenTapuii],
[ MeTtka:] komanna [onepansl | [KommenTapuii].
O06o3HaubTe BCE OJJNEMEHTHI ( METKH, JUPCKTUBBI, KOMAaHIbl (MHEMOHHKA), OMEPAH/IBI,
KOMMEHTapHH).
[Iporpamma, HanucanHas Ha acceMOiepe, JOJKHA HMMETh OMNPEICICHHYIO CTPYKTYPY.
[pennaraercs cneayromuii mabnon (s Atmega 8535):

HARRANME NPOXPAMML,
FPATKOR ONMOAMME, HeODXOonMMLIEe NOACHEMHA

AOAKADNAaNNe nononuurTens ue Qainn

invlude "maS3Sdet  inc” ; dain onucanua ATmegaBS3s
ARl uds “Samn_dainal pacumperHme>" 3 BrACNEHME NONONMUTE NI MbIX
Ao lude “sumn_dalnaZ . pacumpenve>” ; dannon
PHOBANRNNG KONCTANTR
U SHMMHL> = <xoncTanTal>
wih CHMAZS = <xoMCTAHTAZ>
| PRODANLHND pervwcrposne “P'}Jl‘l\ff'HH}Jr‘
e ! CHMAL s <parmactTpl>
e d CHMNE s SpeaTMCcTpl>
CRIMONT NANHNX
ey
Oryg “alpe j Allpec neproro sapesepevpoBaHHoro Gahra
Inbhwull nYTE ) j pesepeupoBaTs 1 GanT noa nepexennyi labell
Iabel2 DYTE m j pesspavposaTe m GallT non nepesmennyxw label2

gerMent EEFROM (5CNN3Y)
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.eseg
.0rg <anpec> ; anpec Nepsoroc sapesepeEMpoBRaHHOIro Dalira
.db sBupaxedmel, supaxenme, . ; 3anucaTe cnucoxk GaiTos 8 EEPROM
.dw Bupaxenmel, supaxenmez, . ; 3anMcarTs cnuMcox cnor B EEPROM

F CerMeNt”T Kouos

.c8eq

.org $0000 j aunpec Havana nporpadui B NporpaMMHoi nasaTi

] BeXTOPd NPEepnBaHMA (ECHM ONM HCHONBIYOTCR)

rimp reset jnpepuBanue no copocy

.org $0002

rjmp INTO joGpadborunk npepusanus INTO

.org 50004

rjmp INT1 ;jobpaboTumMk npepuwBadus INTI1

»org adrINTx janpec cnenyomero obpatoTumka npepnsanmi

rimp INTx jODpPAtOTUME NPEePMBAHNUA X

AAAAAA . jhalee pacnonarapTcA oOpatoTuMky OCTANbHEX
;npepuBanni

H HAVaJ0 OCHOBHOW NPOIpPaMMu

main: <KOMAHNA> XXXX

i nopoporpamva |
subrl: <xoMaMna> xxxx
ret
! nopguporpamMa 2
subr2: <xoMaHna> XxXXx
ret
H) nporpamMn o0patoTIHKOB NPEPNBAa KA
INTO: <coManna> xxxx

..... pr—

reti
i KOHEeU MNpoTrpaMMil HMKaAK He obo3HavaerTca
3aganue 2
Paccmorpute
nporpaMmbl  Ha
Jecsnwmos | Kox | OCHOBHBIE — HMCIIOJIb30BAHHEIE
Mpmucmocnse wC0
nMcH NecRxaM 0
SRAM i
Jagume crexa 41, TpHUMEpbl CTPOK u3
r) 7 ] COOTBETCTBYIOT (hopmam:
Eetpoien S o | [ Mertka:]
— 6 7d ‘ »
1 Z o [KommenTapwii],
3amane P
CEMMOETMEHTHMX
10308 9 of O0603HaubTe BCE NEMEHTHI ( METKH, TUPEKTUBBI,
:
e KOMaH/IbI (MHEMOHUKA),
yucimacmor KOMMEHTapUH).
M B MNTRCMOTO
Raia HCIIOJIb30BAaHNE
axmoncy 1 [IporpamMma BeruuTaeT u3 uncna 5 uyucio 3. Ecnu
I
~ 3 nofaH curHan paspemenus («1» Ha Bxom PA4),
Pesymsrary Tposascea
NPHCRONTS REINHTRIENG
Imacione iy | uHaukatop - Out PB3) BeigaTh pesynbTaT
- BbIUMTaHUsA. Eciu HeT paspemieHus,
Onpegencime
wpeca Rt ¢ WHIUKaUoo BbiBecTH Luppy HOib. Ha puc. 1
00
T MIPUBE/ICH aITOPUTM IIPOTPAMMBI
Ho weefin
BLLAATA XOA 1
LR
]

P, 1. AropsTs nporpaMssl

JIuctuHT mporpaMMsbl
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IIPUBEICHHON
acceMOnepe,  OIpPEACIIUTE
JTUPEKTUBBI
3l KoMaH/bl. B TeTpaau omuimmuTe WX Ha3zHAUCHUE
06 - (ucnonesyiite [TPMJIOXKEHUE 1). IlpuBenute
o POrPaMMBbI,

JUPEKTUBA [onepanb |

7 [ Metka:] komanaa [onepansl | [KommenTapwii].
OTepaH/Ibl,
[Ipocreiimiasi nporpamMma JI€MOHCTPUPYET

accemouiepa.

TO Ha MHAUKANHIO (cerMeHThl - 6utel PCO...PC7,



7 Npo

rpamma Bl

.include "mB8535def.inc" ;BrmounTs Qaitn - onucanme anAa ATmegaB535

.dseg
.equ cod0=564
.equ codl=§65
.equ cod2=566
.equ cod3=§67
.equ cod4=568
.equ cod5=569
.equ codé=$6a
.equ cod7=§6b
Laqu cod8=§6c
Jegu cod9=56d
Loneg
Jorg 0
rjmp reset
Lorg  $30
renet:
144 r16,$00
out  sph,rlé
aur  apl.rl6
ldi 21,564
ldi zh,$00
ldi rl6,S$ff
out ddrc,rlé
1di rle,00
out ddra,rlé
ldi rls, $c
out ddrb,rlé6
1di rls6,S$f0
out ddrd,rlé
sbi portB,3
ldi r17,$3f
sts cod0,rl7
1di r17,5%06
sts codl,rl?7
1di rl17,$5b
sts cod2,rl7
1di r17,64f
sts cod3,rl7
1di rl17,$66
sts cod4,rl7
1di rl17,$6d
sts cod5,rl7
1di rl17,57d
sts cod6,rl?
1ldi r17,$07
sts cod7,rl?7
ldi r17,$7f
sts cod8,rl7
1di r17,$6f
sts cod9,rl7
ldi r17,5
1di rl8,3
ml: sbis pina,4
rjmp m2
mov r20,rl7
sub r20,rl18
rjmp vV
m2: 1di 1r20,0
vv: push zl
add z1,r20
1d 0,z
pop z1l
out portc,r0
r jmp ml

;CEIMEeHT NaHHBIX
ijnpucsoenue MmeH saueyixam SRAM

7 Ha4YaJo Nporpammb!

;onpenenexdye crexka c BepumHol no agpecy $00ff

;3anaHue anpeca Hayalla 33ape3epBMPOBAaHHHX Aueex

jHacTpouTe noprT C Ha BHXOAO
; HACTPOUTEL NOPT A Ha BXon
7 HACTPOMTL NOPT B: OMTH 2 M 3 Ha BWXOMA, OCTaNLHLE Ha BXOA

7 HAaCTPOMTHL NopT D: OMTW 0...4 HA BXOO, OCTANLHHE Ha BWXOX

;BanaTs 1 Ha paspsa 3 nopra B
;3anaHue CeMyCerMEeHTHHX KOAOB

j3anaHve yueHbUaeMoro

;3ajaHve BHUMTAEMOTO

;ecimu BrJwYeH TymGnep SAl, TO NponycTUTh
i Cllenyouyio xKoMaHny

; B r20 noMecTuTs yMeHbwaemoe

; BHYECTb BHMMTaeMoe

; COXpaHuTbL zl B cTexe

jCNOoX1Th z1 C pe3ynbLTaToOM

i CeMMCeTMEeHTHH KON pesyJseTarTa nepecnars 8 r20
ju3BNieYs z1 u3 crexa

; BHNATE PEe3yibTaT Ha MHAMKaAUMI
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KonTposbHbIe BONPOCHI

Accembiiep — 370...

JupekTuBa — 3710...

MHeMoOHHKa — 3TO...

B kakux popmarax MOXKHO 3aJ1aBaTh OlepaH/Ibl B acceMoepe?
KakoBo Ha3HaYeHHE KOMMEHTapUeB B IporpaMmme?
KakoBo Haznauenue aupektubl CSEG?

KakoBo Haznauenue nupexktuBsl DB?

KakoBo Haznauenue aupekTuBbl DW?

KakoBo Haznauenue qupektuBbl EXIT?

10. KakoBo naznauenue nupexktussl DEVICE?

CoNoOOR~WNE

dopma npeacTaBiieHus pe3yJbTara:

OTyYeT NOKEH CONEPKATh:

1. I{eas paboTHI.

2. OCHOBHBIE TIOHSTHUSA U OTPEICICHUS

3. BeimonHeHHOE 3a7aH1E

4. OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI

5. BeiBog o pabore
Kputepun ouenku:
OreHkKa «OTJIIMYHOY CTaBUTCS, €CJIM 3a/IaHUE BBIMOJIHEHO BEPHO U MOJHOCTHIO.
OrieHKa «XOpOIIIOY CTaBUTCS, €CIIH JIOMYIIEHA OJHA WIIH JIBE OITUOKHU, IPUBEAIINE K
HENPaBUWJILHOMY Pe3yJbTary.
O1ieHKa «yI0BJIETBOPUTEIHHOY» CTABUTCS, €CIIM MPUBEACHO HETIOIHOE BBIITOJIHEHHUE 3aJaHusI.
OreHKa «HEyIOBIETBOPUTEIBHOY» CTABUTCS, €CIIU 33J]aHKHE HE BBIMOIHEHO.

IIpakTuyeckoe 3aHsiTHe Ne6.
H3yuenne padotsl cpeabl nporpammupoBanust AVRStudio

Heab paGoTbl: U3Yy4UTh OCHOBHbIE (YHKUMM MO CO3JaHHUI0O TPOrpaMM B  cpene
nporpamMmmupoBanus 1 otiaaaku AVRStudio.

Beinosnus padory, Bel Oyaere:

ymemv:
- IPUMEHATh HOPMATUBHBIE JOKYMEHTBI, ONpeAesstomue TpeOoBaHU K 0(POPMIIEHHIO TPOrPaMMHOI0
KOJa,;
- UCTOJIb30BATh BO3MOKHOCTH UMEIOILEICS TEXHUYECKOH W/UIHM MTPOrpaMMHOM apXUTEKTYpPbI
- pacrmo3HaBaTh 3a7a4y U/Wiu mpo0aemMy B MpoheCcCUOHATFHOM H/UIH COIIMAIbBHOM KOHTEKCTE;
- QHAJIM3MPOBATh 3a/1a4y U/UIIH MPOOJIeMY U BBIIEIATh €€ COCTaBHbIE YaCTH;
- TPAMOTHO HW3JIaraTh CBOM MBICIM U O(OPMIIATH OKYMEHTHI MO TPO(eCcCHOHANBHON TeMaTHKEe Ha
rOCyJapCTBEHHOM SI3BIKE;
- TOHUMATh OONMI CMBICT YEeTKO TIPOM3HECCHHBIX BBICKA3bIBAHWN HA W3BECTHBIE TEMBI
(mpoceccroHanbHbIEe U OBITOBBIE), TOHUMATh TEKCTHI Ha Oa30Bble MPO(pECCHOHATEHBIE TEMBI;

MartepuaabHoe o0ecrieyenme:

[1K ¢ ycTaHOBICHHOM cpeioi mporpaMmmupoBanus 1 oTiaagkuAVRStudio

Crenn «MukpokoHTpomtep», 1IK ¢ ycTtaHOBIEHHON cpeaod NPOrpaMMHUpPOBAHMS WU OTIAIKH
AVRStudio

TeopeTuveckue cBeieHUs

T.x. MukpokoHTpoiuiep ATMega8535 sBisercs NPOrpaMMHUPYEMBIM, IOJIB30BATEIbI0JKEH
OCBOWTH €ro TPOTPaMMHUPOBAHHE B PA3JIUYHBIX IMPOTPAMMHBIX CpelaX M B Pa3IMYHBIX SI3BIKAX
BBICOKOTO M HU3KOT'O YPOBHSI.

Cpenu HanboJsee MOMyJISIPHBIX METOI0B HAITMCAHUS TIPOTPAMM MOYKHO BBIJIEIIUTH:
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-HaIMCcaHue TPOrpaMM Ha MallIMHHOM KOJIe MUKPOKOHTpoJiiepa. [IporpaMmbl HanmucaHHbIE TAKUM
croco0oM, SIBIIAIOTCS HauOojiee OBICTPOJCHCTBYIOIIMMH, OJHAKO JUIS WX HamHcaHus TpeOyercs
BBICOKAs KBATM(DUKALIMS TIPOTPAMMUCTA U TITyOOKOE 3HAHUE apXUTEKTYPHI IPOIIECCOPa;

-HalMCcaHue IporpaMMbl Ha accemOiepe. Hamucanue mporpamm Ha accemOiepe CyIIeCTBEHHO
IpoIle, YeM Ha MAIIMHHOM KOJe, OJTHAKO TaKKe TpeOyeT BBICOKOW KBATU(HUKAIMH MPOTPAMMHUCTA.
Crnemyer OTMETUTh, 4YTO S3BIK accemOiepa OOBIYHOXKECTKO TPHUBSI3aH K KOHKPETHOMY THILY
MHUKpPOIpOIIecCOpa U MOMKET CYNIECTBEHHOOTIMYATHCS JUISI PasHBIX MHKPOIPOIIECCOPOB  OHOTO
IPOU3BOIUTEIIS;

-HalMCaHue TPOTrPaMMBbl Ha SI3bIKE BBICOKOTO ypoBHs (Hampumep, Cu). Takwe mporpammbl
OOBIYHO SIBIISIFOTCSI KPOCC-TUIAT(OPMEHHBIMH, TO €CTh IPAKTUYECKU HE OTIIMYAFOTCS 110 CHHTAKCHUCY IS
MHUKPOIPOIIECCOPOB pa3HBIX THIOB. [lop30BaTeNb MUIIET MPOrpaMMy Ha SI3bIKE BBICOKOT'O YPOBHS, a
KOMITHJISITOP MPpeodpasyeT ee B acceMOiIep U MAllMHHBIN KOJI KOHKPETHOTO MUKpoItipolieccopa. OaHako
0OBIYHO MCHOJB30BAHUE S3bIKA BEICOKOTO YPOBHS MPH HAMMCAHUU MIPOTPAMM JIJIsI MUKPOKOHTPOJIIEPOB
MOYET CYIIECTBEHHO OTPAHUYHTh X OBICTPOJICHCTBHUE.

Co3nanue npoekra B cpene AVRStudio

Jis HarMcaHus TporpamMM, HE0OXOAUMO CO3/1aTh MPOCKT.

C nabGopatopHbIM KOMILIEKCOM TocTaBisercs mporpamma AVRStudiover. 4. leiictBus o
CO3JIAHHUIO TPOEKTA U paboTe ¢ mporpamMmoii B pasHbix Bepcusax AVRStudiomoryt Heckosibko
OTJIIMYATHCS, OJJTHAKO OOJIBIIMHCTBO IEHCTBUI COOTBETCTBYIOT M3JI0KEHHBIM J1aJie€ TyHKTaM.

1. 3amyctuts nporpammy AVRStudio. Spibik mis 3amycka mporpaMMbl HaXOAUTCS Ha pabouem
crone win B MeHo «[lyck» Windows. B mosiBEBIIEMCs OKHE NPHUBETCTBUSI MPOrPaMMbl OyaeT
NPEIOKEHO CO3/IaTh HOBBIW MPOCKT UJIM OTKPBITH CYIIECTBYOMIHI (puc. 1).

2. [Tpu BEIOOpE HOBOTO MPOEKTA MOSIBIISIETCS OKHO, B KOTOPOM HPEJIaraeTcsi BHIOPATh SI3bIK
nporpamMbl - AtmelAvrAssemblernan  AvrGCC.3aece nHeobxomumo BeiOpaTh AtmelAvrAssembler,
yKa3aThb MMs IPOEKTa W UM MHUIUAIU3AMOHHOTO (aiina ¢ pacmupeHueM *.asm. Pexomennyercs,
YTOOBI MMEHA MMPOEKTa ¥ WHUIIMAIM3AIIMOHHOTO (paiiia coBIaaiy.

OueHb Ba)KHO: HE JONYCKAaTh B UIMEHH (hailyia, MpOEKTa MM MyTH CUMBOJIOB Kupwuuisl. [locie
3TOrO cienyet HaxaTh KHOMKY «Next» ([Janee).

il
Wrkiree Y0 AVH SAwio s
- y— X Thastn rews prosett L
B How Fapa "9 Openy ‘ I'n‘vw-l oo rewe I
. - z - [ W et 5 At rone_ppowcd
Fotart gty Yodind 'C"‘"AL- & Limbe et B e
@ DVAEHS b 1 Nt | 2 3 m;*
@ DAAEMUS i T T 1) a1 WS D ) e
AN Y
Vs L 1G58 V| S ey & sty v VRGN
Y ot . Cacnt | | ttem | chach || dwes || Feee et o |
Puc. 1, Oxno npusercrans AVR Studio Puc. 2. Bubop S3uKa PO TpaMMLl
3. Ilocie BI)I60pa A3bIKa NpOorpaMMbl 1 UMCHU ITPOCKTA IMOABIACTCA OKHO BI)I60pa HJ'IaT(l)OpMBI

(Debugplatform) u ycrpoiictBa (Device). 3nech HeoOxomumo BbeIOpaTbAVRSImulatorn mnporeccop
ATmega8535, koTopkIil HCIONIB3yeTCs B 1abopaTopHOM cTeH ie. [Tociie 3Toro cienyeT Haxarh KHOIIKY
«Finish» (puc. 3).

4. [lpu wHaxatuum Ha KHOMKY  «Finishy B mporpamme OTKpbiBaeTcsi pabodee OKHO
nporpamMMupoBanus (puc.4)

PabGoyee OKkHO COAEPIKUT HECKOIBKO 00JIaCTEeH:

- OKHO mpoekTa «Project». 31ech 0ToOpakaeTcst CTPYKTypa MPOEKTa, KOTOpast COAEPIKUT €ro HMsI
U CIIMCOK TOJIKJIFOYEHHBIX (aiiioB u 6ubnmorek (puc.4 okHo 1);

- IIeHTpajbHas pabodas o00JacCTh, B KOTOPOH OCYIIECTBISETCS HETOCPEICTBEHHO Ha0O0p
IIPOrpaMMBbI (OKHO «2»);

- OKHO TEeKyIHx coobrenuit «builty mporpammer (0KHO «3»);

- OKHO peructpoB MHUKpokoHTposuiepa «I/O View» (0kHO «4»),
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Puc. 3. BuSop noatdopmss i Tina yerpolicrsa Puc. 4. Pabosee oxno nporpavvu AVR Studio

B nporpammuoe ooecniedernre AVRStUdIOBCTpoeH CUMYIIATOP MUKPOKOHTPOJUIEPOB, C IIOMOIIIBIO
KOTOPOTO MOXXHO OTJIQJIUTh MPOTPaMMy, HAWUTH BHEW OMIMOKH M MCIPABUTh HETOYHOCTH B aITOPUTME,
HE OCYUIECTBJISISI HETIOCPEACTBEHHO IPOTPaMMHUPOBAHMS MUKPOCXEMBI KOHTpouiepa. Takke cuMynsTop
MOYET OBITh ITOJIC3CH NPU HAIMCAHUU TIPOTPAMM B JIOMAITHUX YCIOBHSIX.

Cumynsatop AVRStudioocyriecTBiisier CUMYJISIIIMI0O MUKPOKOHTPOJUIEPA, €ro MOpTOB, TAiMEPOB,
AL, npepsiBanuii u T.4. [TockoibKy cumynsatop paboraer ¢ hexdaiiom mpoekra, To i 3amycka
IMYJISITOpa HEOOXOJMMO HAmUcaTh MPOrPaMMy HCKIIOYHTH M3 HEEe SIBHBIE OIMIMOKH, C KOTOPBIMHU
cosnanue hex-gdaiina HeBO3MOXKHO.

Jis oTHagkyd mporpaMMbl B CUMYIISITOpE HEOOXOIUMO TOCJE €€ HANMCAHWSAHAXATh COYETaHHE
kiasuin Ctrl+F7 «AssembleandRuny, mocie gero 6yaeT npou3BeIeHO acceMOIMPOBaHUE POTPAMMbI U
3aITyCK SMYJISTOpA.

[Tocne ycnemHOW KOMIWISALMU HAYalo MPOrpamMMbl OyAEeT OTMEUYEHO KeNToW crpeikou. s
YIIPaBJICHUS MpOIecCaMK OTJIAJAKH TporpamMmbl B crpoke MeHro AVRStudiopacnonaraercs MeHIO
«debugy, a Takxe naHeab GYHKIIMOHATBHBIX KHOIOK YIIPABICHHUS CUMYJIATOPOM, Ha3HAUYCHHE KOTOPBIX
NpUBEICHO B Ta0OI. 1.

Tabnuna 1. Ha3HaueHne KHOMOK YIPaBICHHS AIMYJISITOPOM

Coueranne
Hassanne Hasnauenne
KJIABHIII

Start Debugging
(Ha9yaTp OTIAIKY)

Stop Debugging Ctrl+Shift+F5 OCTaHOBUTH MPOLECC OTIAAKH IPOrPAMMBI H
(OCTaHOBUTH OTIAIKY) AMYIISITOPE.

Ctrl+Shift+Alt+F5 | Hauats nporecc 0TIafku MPOrpaMMBbIB SMYIISITOPE.

OMyJIATOP 3aMyCKAeTCsl U IUKINYECKU TPOU3BOAUT
F5 AMYJISIIAIO POTPAMMEI 0€3 0TOOPaKESHUS TEKYIINX
M3MEHEHHI PErHCTPOB KOHTPOJIEpa Ha IKpaHe.

Run
(3amycK SMYIIIINN)

Break CHrI+F5 KomaH1a BpeMEHHO MTPUOCTAHABIUBAI IMYIIATOP 03
(IPHOCTAaHOBUTH IMYJISIIUIO) MOTEPH JAHHBIX.
Reset Shift+E5 KomaHja moTHOCThIO0 OCTaHABIMBAET SMYJIATOP C
(OCTaHOBUTDH IMYIISIINIO) MoTepeil JaHHBIX IMYJIALIH.

KoMmaHnza n3BiekaeT ToJIbKO OJHY HHCTPYKIIHIO.
Fit [Tocne ee 3aBepreHUs Bec paboyre SKPaHbI
AMYJIISITOPa OOHOBJISIFOTCSL.

Stepinto
(Cnenatp ouH miar Bepen)

Komansa BEIIOTHAET SMYIISAIUIO TPOrPaMMEBI B
Auto Step Alt+F5 IIOIIarOBOM aBTOMAaTHYECKOM PEXUME C

(ABTOBBITIOJTHEHUE) OTIepaTUBHBIM OOHOBJICHHEM HH(OPMAIIUN Ha

9KpaHaxX IMYIITOPA IOCIIE KaXKOTo IIara.

Komanma nob6apmnsieT win youpaeT mojib30BaTebCKYIO
F9 TOYKY OCTAHOBKH, IIPH JOCTHKCHHU KOTOPOH
mporpamMma OyAeT IPUOCTAHOBJICHA.

Toggle breakpoint
(Touka ocTaHOBKH)
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[Tpu cumynsuuu nporpaMmbl peKOMEHIYETCS BBIIOIHSTH MOIIArOBOE BHIMOJHEHUE UHCTPYKLIUMH,
noJjb3ysich Komanmou Stepinto(tabm. 1). [Ipu 3ToM HEOOXOJMMO KOHTPOJHUPOBATH COACPKUMOC
pPErucTpoB MUKPOKOHTPOIIJIEPA, a TAK)Ke MOPTOB BBOJ1a/BBHIBO/IA.

KOHTpOb COCTOSHUS PETHCTPOB U OTACIBHBIX YCTPOWCTB MUKPOKOHTPOJIEPA OCYILIECTBIICTCS B
okHe «4» (puc. 4). Kaxmoe ycTpoiCTBO MOKHO pa3BepHYTh U YBUIECTh COIEPKUMOE €r0 PErUCTPOB
yIpaBiIeHUsS U KOHTPOJIS (puc. 5).

3anuch MporpaMMbl B KOHTPOJLIEP U MPOBEpPKa ee paboToCnOoCOOHOCTH

[Tocne ycnemHo# OTiajKu MPOTrpaMMbl HEOOXOAWMO «IIPOLIMTH» €€ B MUKPOKOHTpoJuIep (T.e.
3anucaTh €€ B MaMATh MUKPOKOHTPOJLIEpA) U MIPOBEPUTH padoTYy.

JIis «IIpOIIMBKIY IPOTrPaMMBbI UCIIONIB3YyeTCs Ta ke mporpamma AVRStudio.

3amanmue.

Hanmucate mnporpammy, ocymectisitomyto BbiBoa uuciaa 01010101 wiam 10101010 nHa
PORTCwmukpokoHTpoIiepa, B 3aBUCUMOCTH OT cOCTOsTHUS curHaia Ha Bxojne PORTBO.

[Tocne HaGopa nporpaMmbl HEOOXOAUMO MPOU3BECTH €€ acCeMOJIMPOBaHKE, TO €CTh COOPKY, MpU
KOTOPO# acceMOuyiep MPOU3BOAUT MPOBEPKY CHHTAKCHCA HANKMCAHHOM MPOrpamMMbl U MPH OTCYTCTBUHU
ommoOoK mpeodpasyer Koja accemMbiIepa B MAIIMHHBIN KoJ MUKpomnpoueccopa. [Ipu stom hopmupyercs
(aiin ¢ pacmmpenueM *.hex, KoTophliiaiee 3auChIBACTCS B MUKPOKOHTPOJLIEP.

Jlnst acceMONMMPOBaHUS HAMMCAHHOW MPOTPaMMBbl HEOOXOIMMO HaxxaTh KHOMKY F7 «Assembley.
ITpu otcyrcTBUM omMOOK B OKHE Tekyumx coodmienuit «builty AVRStudiootoOpaxaercst cooOiieHue
00 yCHENIHOM 3aBEepIIECHUU ONEpPallny, a MPU HATMYUU OLIMOOK BBIBOJUTCS UX CIUCOK U MOJOXKEHHE B
TEKCTE MPOrPaMMBI.

JIucTHHT IpOrpaMMBI

MMKDOKOHTpPOJ/lepa ATMEGAB535

; nogxnpyYenyne OUONMMOTEXM KOHTPOANEPA

BEIMONTHATE OTIAKY TPOTPAaMMEBI M 3aITUCaTh €€ B MUKPOKOHTPOJLIEP.

[TocnenoBaTenbHOCTh ACHCTBHI ¢ Hcnonb3oBanneM AVRStudio crnenyromias:

-BKJIFOUUTH Tepekirodatesib «Cetb» Momayns «MUKpPOKOHTpOJUIEpY» [UIS TOAa4d Ha HETro
HaNpsOKeHUs TUTAHUS;

-B MeHi0 «Tools» AVRStudio BeiOpare myHkT «ProgramAVR», B KOTOpOM yka3aTh CIOco0
coeaunenust «AutoConnecty. Ilpu npaBwIbHOM MOAKIIOUEHUH NEPCOHATBHOMY KOMITBIOTEPY MOJYJIb
MHUKpOKOHTpoJutepa nHunuanmupyercs Ha USBCOM-nopt. Heo6xoammo, 9T0061 HOMEp TOTO TOpTa
6bu1 He 601ee COM9 MPOTHUBHOM cilydae HEOOXOIUMO HAWTH 3TOT MOPT B AUCIETUEPE 00OPYAOBAHUS
Windowsu nepenasHauuTh HOMED MOPTa;

-eciu Homep USBCOM-mopta COOTBETCTBYET YyKa3aHHBIM TpeOOBaHUSAM, TO TMPOUCXOIMT
MOJK/IFOUEHHE MUKPOKOHTpoiuiepa K cpeme AVR-Studion mosBIsieTcss U OKHO MPOrpaMMHPOBAHHS
KOHTpoJuiepa (puc. 6);

-B OKHE MPOrpaMMHUpPOBAHUS HEOOXOJAMMO BBIOpATh BKJIAAKy MAin, B KOTOPOW HEOOXOIMMO
BBIOpATh TUI HMCIIOJIb3YeMOI0 KOHTPOJUIEpA, MOCIe Yero mepeiTH Bo BKIAJIKY «Programy», B KOTOPOi
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BeIOpath rpady «Flashy. B artoii rpade Tpebyercs ykazarh myTh K *.heXdaiiny mpoekra, mocie 4ero
IPOM3BECTH 3aIKCh IPOrPAMMbl B MEKPOKOHTPOJIIEP HAKaTHEM KHOIKH «Programy.

[To 3aBepuIeHWH 3alMCH TPOrPaMMbl HEOOXOAMMO TPOBEPHTH €€ KOPPEKTHYIO paboTy Ha
MHKPOKOHTPOJIIIEPE M MOKA3aTh PE3yJIbTAT MIPEIOIaBATEIIO.

S S ) SV P TS Main  Progrem Iru.e- | LockERs | vancod | 1 Serge | W Ho| Ato |
1T AD_CONVERTER : B e T T
<D ANALOG_COMPARATOR y § Erese Dovice |
o] =[] § :
o/ device bofore fiash ~ davice sler
) EEEPWH ‘ WV Emse programmg Verfy programmnng
-) GEXTERNAL_IM ) - Flash - 2 .
¥ GCR 038 (058 oo DEMO® 8800 f € Usa Curmsrt Siendafor/Emutator FLASH Memory
+' GIFR GAREA GooDDOOREsEw | & put HEX e [D-\verioms\ASMVab_1240ab_12_14sb_12_1 hax i)
SPMIUCR 0S5 oEEEaEdOmRm : i »
P MCUCSR 0G4 ([@54) (00 I (]88 & 5 1 1 pogen | vty | Resd |
4 § PORTA be o ‘
”Emg € Uss Cormort Sepudotor/Ermeintor EEPROM Mesmary

& rout REXRls - [DAICCAVANGrert_rolay\werl_1\wep hex

¢ DORC Oct4@ed4) P DI IR O
2 PINC anpay & 00000000
LPORTC 3@  odo OOO00000
~152PORTD 2
WOoRD  aii@an  o00 O0000000
2N o0  oas DODOOWMO0
FPORTD &12(x32 oFEEEERECEE
A SPI
+ &) TIMER_COUNTER 0
+ & TIMER_COUNTER_1
@nuen_coumea_z‘
4% gaTW
+ 39 USART
+ {:WAT’CHDOG

HTpOJUIC
Puc. 5. KoHTpons cocTosHus perucTpos Puc. 6 OKHO nporpaMMHponaHmi MHKPOKO F

MHKPOKOHTPO/UIEPA NPH CUMYJISLIMH
KoHTpoJibHbIE BOMPOCHI

Kakue nupexTuBbI HCIIOIB30BATUCH B porpamme?
KakoBo ux Haznauenue?
Kakue xomMaH/IbI HCTIONB30BANUCH B TIpOTrpamme?
K xakuM THTIaM KOMaH]T OHU OTHOCSITCS?
[IpuBeanTe mpuMepsl ONIEPaH OB, UCIOIB30BAHHBIX B IPOTPAMME.
KakoBo naznagenne AVR Studio?
Kakoif mopt ucnomns3yercst jisi IpOrpaMMHPOBAHUS MUKPOKOHTpoJiepa?
Kaxkue mopTsl MUKPOKOHTpPOJUIEpPA HCIIOIB30BATMCH B TIPOTPaMME | ISl 4ero?
®ailnl ¢ KaKUM PacIIMPEHUEM 3aMHUChIBAETCS] B MUKPOKOHTpOILIEp?

10 B xakom kone 3anuceiBasiuch yncaa 01010101 u 10101010 B mporpamme?

®opma npeacTaBieHus pe3yJbTarTa:

OT4er JOMKEH CoNlepKaTh:

1. Llens paboThI.

2. OCHOBHBIC TIOHATHUS U OTIPEICTICHUS

3. BoinmonHeHnHoe 3agaHue

4. OTBeTHI HA KOHTPOJIHHBIEC BOIIPOCHI

5. BeiBo o pabote
Kpurepun ouenku:
OreHKa «OTJIIMYHOY CTaBUTCS, €CIH 3a/IaHKE BHIMIOJTHEHO BEPHO U MOJTHOCTBIO.
OrneHKa «XOpoII0» CTaBUTCS, €CIIH JIOMYIIeHa OJHA UJIH JIBE OIIMOKH, MPUBEIIINE K
HENPaBWILHOMY Pe3yJIbTary.
OrneHka «y0BIETBOPUTENBHO» CTABUTCS, €CIIU MPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHUS.
OreHKa «HEYIOBIETBOPUTEIHHOY» CTABUTCS, €CITU 3aJJaHUE HE BHITIOTHEHO.

oSN~ wWNE

IIpakTnyeckoe 3ansiTue Ne7/.
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HN3y4denue ycrpoiicTBa napauiejJbHbIX moproB MK Atmega8535

Lesb padoThl: U3yYUTh IPUHIUI PaOOTHI MapauienbHbIX TOpToB MK.

Boinosinus padory, Bel Oyaere:

ymemby:

- IPUMEHATh HOPMATUBHBIC JOKYMEHTBI, ONPEICIISIONNe TpeOOBaHUS K 0(POPMIICHHIO MTPOrPAMMHOTO
KO/a;

- UCTIOJIH30BATh BO3MOKHOCTH UMEIOIIIEHCSI TEXHUYECKOH H/UIIH MTPOrPAMMHOM apXUTEKTYPhI

- pacmo3HaBaTh 3a/1a4y U/WiK npodaemMy B IpoheCCUOHATLHOM U/UITU COIUATbHOM KOHTEKCTE;

- AHAJTM3UPOBATh 33J1a4y H/UJIH IIPOOJIEMY M BBIICIISTH €€ COCTaBHBIC YaCTH;

- TPaMOTHO H3JIaraTh CBOM MBICIU U OQOPMIIATH JOKYMEHTHI 10 NMPO(ECCHOHAIBHOW TEMaTHKE Ha
TOCY/IapCTBEHHOM SI3BIKE;

- TOHUMATh OONIMIA CMBICH YETKO IPOW3HECCHHBIX BBICKA3bIBAHWH HA W3BECTHBIE TEMBI
(mpodeccronanbHbIC U OBITOBEIC), TOHUMATh TEKCTHI HA 0a30BbIe POPECCUOHATIBHBIC TEMBIL;

MarepuasibHoe o0ecnieyeHue:

He TpedyeTcs

TeopeTuyeckue cBeleHUs

[TopTtel BBOAA/BBIBOJA. MHUKPOKOHTpOJUIEpA TMpPEIHA3HAYCHBI JUIS TEpeJayd W [pHeMa
UHPOpPMALIUKM W TOCIEAyIome ee 00paboTKH. MUKPOKOHTPOJIEPHI PAa3JIMYHBIX TUIIOB-COJEPKAT
pa3MyHOe KOJMYECTBO TMOPTOB BBOJA/BBIBOAA. MukpokoHTpoiuiep Atmega8535 coxmepxut 4 mopra
BBO/1a/BBIBOJIA, KAXIBIA U3 KOTOPBIX coaepkuT 8 paspsanos: PORTA, PORTB, PORTC, PORTD.

[TopThl BBO/Ia/BBIBO/IA HETIOCPECTBEHHO CBSI3aHBI C BEIBOJIAMH MHUKPOCXEMBI MUKPOKOHTPOJLIEPA,
IOPU 3TOM KKl KOHKPETHBIM BBIBOJ MHKPOKOHTpPOJIIEpA KECTKO «IPHUBSI3aH» K KOHKPETHOMY
pa3psiny mopra BBoja/BeiBoAa. Ha puc. 1 mpeacTaBieHO pacroioXeHHE BBIBOJOB MHUKPOKOHTPOJUIEPA
Atmega8535, BemmonnenHoro B DIP-kopmyce.

[To yMoOT9aHUIO BBIBOJIBI MUKPOCXEMBI KOHTPOJIIEpA MPEIHA3HAYCHBI IS BBITOJHCHUS ()yHKITHHA
BBOJIa/BbIBOJIa MH(OPMALMM B COOTBETCTBHM C HACTPOMKAMHU PETUCTPOB TOPTOB BBOJA/BBIBOJA.
OpnnHako (yHKIIUU OOJBIIMHCTBA BBIBOJOB MHUKPOCXEMBI MOTYT OBITh MPOrPaMMHO W3MEHEHHI. [lpu
3TOM K BBIBOJIAM MHKPOCXEMBbI MOTYT OBITh IPUCOCIUHECHBI BBIXO/IbI TAUMEPOB, PUEMOIIEPEIATIYHKOB,
BXO/IbI aHAJIOTOBO-IIU(PPOBOTO Mpeodpa3oBaTelis, KOHTPOJLIEPA BHEITHUX MPEePHIBAHUN.

AJbTepHAaTUBHBIC ()YHKIIMU BHIBOJIOB MUKPOKOHTpOJIIEpA MPEICTaBIeHbI Ha pucC. 1 (BCKOOKaXx).

(XCK/TO) PBO . 9 . 40 3 PAD (ADCO)

(71) PB1 ] 2 39 [ PA1 {ADCH) B G T e o Ry
(INT2/AIND) PBZ ] 3 38 [J PA2 (ADC2) U ;
(OCO/AINT) PB3 ] 4 37 |3 PA3 (ADC3) : g i

(58 PB4 ] 5 36 [ PA4 (ADCH) ;

(MOSI) PBS ] B 35 ] PAS (ADCS) vT1
(MISO) PB8 ] 7 34 [T PA3 (ADCS) i
(SCK) Pa7 ] 8 33 [ PA7 (ADCT) !
RESET ] o 32 | AREF |
vee o 10 31 2 GND :
GND 3 11 30 O AvCe R1
xTAL2 o] 12 29 B PCT (TOSG?) VD‘ZS i
XTALY O] 13 28 [ PC8 (TOSC1) ;
(RXD) PDO ] 14 27 P PCS . . :
{TxD) PO1 ] 15 26 P Pca Mikponpoueccop PIN
(INTO) PD2 ] 18 25 b Pca !
(INTT) PD3 ] 17 24 b pPe2 Cl—= VD2)\ |
{0c18) PD4 ] 18 23 [3 PC1 (SDA) 2 :
(OC1A) PD5 ] 19 22 |1 PCo (SCL) i :
(ce) Ppé . 20 21 b PD7 (OC2y . . e i

Puc. 1. Pacnionoxenune BLIBONOB Mukpocxembl  Puc. 2. CTpyKTypa peani3aljuy BsIBoAa
koHTposuiepa ATmega8535 (DIP40) MOPTOB MUKPOKOHTPOJIIEpa
Kaxap1ii mopT cOCTOMT M3 TpPEX PErucTPOB, C MOMOIIbIO KOTOPBIX OCYIIECTBISETCS yCTaHOBKA
HarpaBJieHus1 paboThI MOpTa U BhIaya/coop nHpopmarmu (Tadm. 1).
Tabnuna 1. Peructpsl nopToB BBOJA/BBIBOIA

HaumenoBan Peruncrorl
ne Peructp Peructp Peructp
mopTa HaOopaBJCHUS | JaHHBIX COCTOSIHUS
TTooT A DDRA PORTA PINA
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[lont B DDRB PORTB PINB
[ont C DDRC PORTC PINC
[Toot D DDRC PORTD  |PIND

Pezucmpul nanpasnenus onpeseNaoT peKuM paboThl TOPTOB BBOJA/BbIBOA. Eciy B kakoM-1n60
paspsiiie perucTpa yCTaHOBJIEHA JIOrMYecKas «l», W COOTBETCTBYIOIIMH BBIBOJ MHKPOCXEMBbI
KOHTpoJuiepa (puc. 1) pabotaer Ha BbIBOJ MH(OPMALUK U3 MUKPOKOHTposiepa. B nmpoTuBHOM citydae
COOTBETCTBYIOIIMI BBIBOJI MUKPOCXeMBI (puc. 1) paboTaet Ha BBOJ MH(OPMAIIMN B MUKPOKOHTPOJLIEP.

Pecucmpur  Oannbix TpeAHAa3HAYeHbl Uil [epeJauyd JaHHbBIX Ha BBIBOJA MHUKPOCXEMBbI
KoHTposuiepa. Ecim B KakoM-nmuMOO paspsie perucrpa yYCTaHOBJIEHA Jioruueckas «l», a
COOTBETCTBYIOLIMI BBIBOA MMKPOCXEMbl CKOH(PUIYpHpOBaH Ha BBIXOJ C IIOMOLIbIO pErucTpa
HalIpaBJIEHUs, TO HAa BBIBOJ MMKPOCXEMbl KOHTpPOJIIEpPAa IIOJAETCS CHUTHAJ, COOTBETCTBYIOIIMMA
jgoruyeckoi «1». B mpoTuBHOM cilyyae Ha BBIBOJ MHUKPOCXEMbl KOHTpOJUIEpA MOJAETCS CHUTHAI
Joruyeckoro «0». PerucTpeincnonb3yroTces A BbIBOIa MHPOPMAIIUK U3 MUKPOKOHTPOJLIEPA.

Pezucmpul cocmosinus npeHa3HAYeHbl A OTOOPaKEHUS TEKYILEro COCTOSIHMSI CUTHAJIOB Ha
BBIBOJIAX MHUKPOCXEMbI KOHTposuiepa. Tak, eciau Ha BBIBOJE MUKPOCXEMbl HAaxXOJIUTCS CHUTHAl
JOruyYeckol «l», TO COOTBETCTBYIOIIMH pa3ps] PErHMCTPHANPABICHUS HAXOAUTCA B COCTOSHHUM
JOTHYECKOr «1». PerucTpsl MCTIONB3yIOTCS U BBOAA HH(POPMALIUK B MUKPOKOHTPOJLIEP.

Nuunmanu3anus nopTa Ha BBOJ U HA BbIBOA HH(pOPMALUH

Jns Toro, yToOBl OCBOMTH NMPHUHIUIBI YCTAHOBKM TOPTa Ha BBOJ WJIM BBIBOJ HH(OpMaIum,
HE00XO0/IMMO UMETb MPEJICTABICHHE O pealn3aluu ero crpyKTypbl.Kax bl BbIBOJ OPTa BBINOJIHEH 110
cXeMe, IPeJICTaBICHHON Ha puc. 2.

[Tpy mHMIManM3alMM NOpPTa Ha BBOJA HMH(GOPMAIMM MUKPOKOHTPOJUIEP NPUHUMAET CHUTHAJIBI,
[OCTYNAlOIIME OT BHEUIHEr0 OOBEKTa. DTU CHUTHAbl MOJAKOTCS HAa BBIBOJBI MUKPOCXEMBI (pHC. 2,
BeiBOZ PIN).

Juonst VD1 u VD2 BeImonHSIOT QYHKIMIO 3aIIUTH MUKPOIPOIIECCOpPa OT CUTHAJIOB, BEJIMYHHA
KOTOPbIX HaxoAuTcss 3a mnpenenamu juanasona 0..5B. Tak, ecnu HampspkeHue Ha  BXOJe
MUKpPOKOHTpoJuIiepa mpesbimaeT +5B, To orkpbiBaercs nuoaVD1, a eciu HanpsbkeHUE OKa3bIBaeTcs
menbiie 0B, To otkpeiBaetcs nuon VD2 (puc. 2). Kongencarop C1 BbIMONHSET 3allUTy
MUKPOKOHTPOJUIEPA OT UMITYJIbCHBIX IIOMEX

[TockonpKy MMKpPOIPOLIECCOP HMMEET BBICOKOE BXOJIHOE CONPOTHUBIIEHUE, €r0 BXOJ SABIAETCS
BOCITPUUMYHMBBIM K BO3JEHCTBUIO mMoMeX. [lo 3Tol mpuvMHE Ba)KHO, YTOOBI CHUTHAJ, MOJABAaEMBbI Ha
MUKpPOIIPOLIECCOP, UMENI OAHO3HAYHOE 3HAUEHUE JIOTHuecKoro «0» mnu sornyeckoit «1». Jlns atoro B
MHKPOKOHTPOJIIEpE MPUCYTCTBYIOT TaK Ha3bIBaeMble MmoaTsruBatomue pesuctopsl (PullUp).

[ToaTaruBaronMili pe3ucTOp UMEET BBICOKOE CONPOTUBIIEHUE, U3MEpPAEMOE JiecsiTKaMu KOM, U He
OKa3bIBACTBIMSHMS Ha IMOJAKIIOYAaeMble K KOHTpoJulepy curHaibl. Yepe3 pesucrop R1 k mopry
BBO/1a/BbIBOJIa TIOJKJIFOUAETCS HANpsKEHUE MUTaHUs ¢ MoMoIbio TpaHsucrtopa VT1. Ecau mpu sTom K
BBIBOJIY MUKPOCXEMbI KOHTPOJUIEpa HE MOJKIOYEHA BHEIIHSAS LI€TIb U BBIBOJ «BUCUT B BO3/1YyX€», TO Ha
MHUKpOIpoleccop depe3 HoATsAruBaromuii pesucrop R1 monmaercs curHan sormueckoil «1». 3to
HAJIe)KHO 3allMIIAEeT BbIBOJ MUKPOKOHTPOJIIIEPA OT BO3JEHCTBHUS BHEIIHUX ITOMEX.

JUis MHUOMaJM3alMd NMOPTa HAa BBOA HH(OPMAUMM U MOJAKIIOYEHUS MOJITATHBAIOLINX
PE3UCTOPOB HEOOXOAUMO:

- 3agatb B peructpe HampasieHus DDRpaboty mopra Ha BBOA HMH(pOpMaIMu YCTaHOBKOM
HYJIEBBIX 3HAYEHUI B €T0 pa3psaax;

- BKJIIOYMTH NOATATUBAIOIINE PE3UCTOPHI OPTA BBOJIA/BBIBOA YCTAHOBKOW CHUTHAJIOB JIOTHYECKOM
«1» B paspsaax peructpa PORTX.

CuuThplBaHME JaHHBIX C MOPTa B JIaHHOM PEXHME OCYLIECTBIISIETCA IIYTEM OIPOCa PETUCTPA
coctostaus PIN.

Ipumep unuyuanuzayuu nopma A Ha «6600 OAHHBIX»:

ldi rl6, 0x00 in POH rl6 sanucusaerca yucne 0000 0000

out DDRA,rleG ; KoMananoin out sHavenme rlé nocwnaercsn n DDRA
ldl rl6, OxFF ;B8 POH samucumsaeTca umcno 1111 1111

out PORTA, rl6 ; xomaHnofa out sHaueHme rlé nocunaercn 8 PORTA
in rl6, PINA ;xomaunod in ssoamTcA suavemme PINA B POH rlé
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[lpy wHWNMANH3aIWMU TIOpTa Ha BBIBOJ HH(OpMAIMK KO, BHIIABACMBI MHUKPOIIPOIECCOPOM,
MOCTYMAeT HEMOCPEACTBEHHO Ha BBIBOJ MHKPOCXEMBI KOHTpoJuIiepa. [loaTsaruBaromue pe3sucTopsl pu
9TOM JIOJDKHBI OBITh OTKITIOYCHBI.

JIisi MHHUIIUATU3AIUM TOPTA HA BHIBOJ HHGOPMALMU HEOOX0IUMO:

- 3aj1aTh B peructpe HanpasieHus DDRpaboTy mopra Ha BeIBOA MH(OpMAIMKM YCTAaHOBKOH €ro

pa3psIoB B JIOTHUECKYIO «1»;

- BBIBECTH HEOOXO0IMMYIO HH(POPMAIIUIO Ha TIOPT 3aMuchio B peructp AaHHbIX PORTHE0O0X0uMbIX

3HA4YCHUMN.

Ipumep unuyuanuzayuu nopma A Ha «8bI600 OAHHBIXY:

1di rl6, OXFE ;8 POH rl6 sanuMcusaeTcs wcno 1111 1111

out DDRA,rlb6 ;kOMAHNON out aMauemme rl6 nocwmnaerca B DDRA
ldi rl6,0x35 B rlé sanvcuBaeTcAa noboe yucno, Hanpumep, Ox38
out PORTA,rl6 ;xomannofi out sMavenme rlb6 nocunaercsa B PORTA

3aganue

CocraBbTe IpOrpamMmsl:

1. HWuannmanuzanus nopra B (C, D) Ha BBoa JaHHBIX
2. Wuunmanusarus nopta B (C, D) Ha BbIBO TaHHBIX
KonTposbHble BONPOCHI

Ckonpko U kakux noptoB umeer MK Atmega8535?
KakoBo Ha3HaueHWe perucTpa HarpaBiICHUs?
KakoBo Ha3zHayeHHE perucTpa JaHHbIX?

KakoBo HazHaueHue perucrpa CoCTOSHUS?

KakoBo Ha3HAYCHHE MOATATHUBAIOIINX PE3UCTOPOB?

arONE

Kpurepun onenku:

OrneHka «OTJIMYHO» CTABUTCS, €CIIH 3a/laHHE BBINOJIHEHO BEPHO U MOIHOCTHIO.

OreHKa «XOpOIIOY» CTAaBUTCS, €CITU JIOMYIIEHA O/IHA MIIK JIBE€ OIIMOKH, TIPUBEALINE K
HENpPaBUWIbHOMY pE3YyJIbTaTy.

OrneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEIECHO HEMOJIHOE BBIIIOJHEHUE 3aJaHUS.
OneHka «HeyI0BIETBOPUTEIBHOY» CTABUTCS, €CIIU 3aJJaHUE HE BBIINOJIHEHO.

IMpakTnyeckoe 3ansitue Ne§.
N3zyuenne padotsl perucrpa cocrossunii SREG MK Atmega 8535

Hean padoThbl: n3yunth padboty peructpa cocrosinuii SREG MK.

Beinosnus padory, Bel Oyaere:

ymemv:
- IPUMEHATh HOPMATUBHBIE JOKYMEHTBI, ONpeAesstomue TpeOoBaHUs K 0(pOPMIIEHHIO TPOrPaMMHOI0
KOJa;
- UCTOJIb30BATh BO3MOKHOCTH UMEIOILEICS TEXHUYECKOH U/UIHM MTPOrpaMMHOM apXUTEKTYpPbI
- pacrmo3HaBaTh 3a7a4y U/ Wiv mpodaemMy B mpodhecCuOHaTbHOM H/UIH COIIMAIbBHOM KOHTEKCTE;
- QHAJIM3MPOBATh 3a/1a4y U/UIIH MPOOJIeMY U BBIIEIATh €€ COCTaBHbIE YaCTH;
- TPAMOTHO HW3JIaraTh CBOM MBICIU W OGOPMIIATH JOKYMEHTHI 10 NMPO(ECCHOHAILHOW TeMaTHKe Ha
rOCyJapCTBEHHOM SI3BIKE;
- TOHUMATh OONMI CMBICT YEeTKO TIPOW3HECCHHBIX BBICKA3bIBAHWW HA W3BECTHBIE TEMBI
(mpoteccroHanbHBIE U OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30Bble MPO(pECCHOHATBHBIE TEMBI;

MarepuanabHoe o0ecnieyeHue:

[1K ¢ ycTaHOBICHHO# cpeoi mporpammupoBanus U otiaaaku AVRStudio

TeopeTuveckue cBeieHUs

B mukpokonTpoutepax ¢pupmbl AtmelnpucyrcTByeT Tak Ha3bBaeMblil peructp coctosiHust SREG
(StatusREGister).

Peructp coctosHus comepXUT HMH(OpMAIMIO O pe3yibTarax HauOojiee 4YacTO H3BIEKAEMBIX
apudMeTHYECKNX oOmeparusax. IJTa HHPOpMalUs MOXKET OBITh HCIOJb30BaHA TPU HAMHCAHUH
HpOTPaMMBI JUI CO3/IaHUs NIEPEXO0/I0B, IIUKIOB CPAaBHEHUS YHCENT U T.1.
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Pazpsiael peructpa SREGHa3biBaroTcs daramu. Beero atux ¢uraroB Bocems:
Nobura | 7 6 5 4 3 2 1 0
®nar I T H S V N Z C

Haznauenue paspsnos peructpa SREG:

bur 0: C - duaar nepenoca.dar nepeHoca MHAUIUPYET NOSBICHUE NMEPEHOCA TTPU BBHIMOJHEHUU
apu(METHUECKUX HJIIH JIOTUYECKUX orepanuii. duar nepeHoca He3aMEeHUM IPU COBEPIICHUH OTepanuit
¢ N-0aiTHBIMU YHCIAMH.

Ilpumep 1. TlpubaBute k uymciy OXFEnpousBombHOe 8-paspsimHoc umcno.  Pesymerar -
HIeCTHAIATUPA3PATHOE YUCTIO.

clr rl8 j ONMCTXA permMcTp?
ldi rlo, OXFE iSanuce B r
S IChk 0o

oRanne

DESMMEKALT nepeHoc, TO B rél

B
i npubaansercs Ox01 Taxnu oOpasos, pesyinThs
I

;QopMMpyeTcs B

bur 1: Z- d¢aar nyasa. Otor drar UHANLMPYET HYJIEBOW pe3yldbTaT MPUBLIIOIHECHUH
apuPMETHUECKUX WM JIOTUYECKHX OIeparnuii. IToT (jar MOXKET OBITh IMOJIE3CH NPH BHIMOJTHCHUH

TaKOH OIlepaliu, Kak CpaBHEHHE.
Ilpumep 2. OcyliecTBUTH CpaBHEHHE JABYX uucel, 3amaBaeMbix Ha moprax A m C. Ilpm mx
PaBEHCTBE BBIJIaTh cUTHAN Jjornueckor «1» Ha PORTDO

main:
in rl6,PINA ; BBOO NepBoro 4ucna
in r17,PINC ; BBOl BTOPOIO 4YMcna
cp rle,rl7 # CPABHMBATCA 3HAYEHUA PermMcTpos rlé u rl7
i (MpoBeneHueM onepaumMyu BUYMTAHMSA r1é-rl17). Mpu ux
iPABeHCTBe yCTaHaBimBaerca 8 ‘1’ ¢nar 2 A
bf?q ml ;Npn Z=1 ocywecTsngercs nepexoan Ha merTxky ml
cbi PORTD, O ;vHade OuT PORTD0 oummaercs .
, rjmp main i MOeT BO3BpPAT Ha main
miz2
s?i PORTD,O +Npn nepexome Ha ml ycraHaBnuBaeTcs Gut PORTDO
rjmp main M MOeT BO3IBPAT Ha main

burt 2: N- ¢orar orpunareabHoro 3Ha4eHusi. OToT Guiar UHAULKUPYET HAIUYUE OTPULIATEILHOTO
yyciaa Kak pe3ysibTaTa  BBIOJHEHMS apU(PMETHYeCKMX WM JIOTMYEeCKHUX omepauui. B
MHUKPOKOHTPOJUIEpaX OTPULIATENbHOE YHUCIO IOJIy4aeTcs U3 IMOJIOKUTEIBHOTO IyTeM IepeBojia B
JIOTIOJTHUTENBHBIN Ko/ /111 3TOr0 Bce pa3ps/ibl 4uciaa HHBEPTUPYIOTCS, a IOTOM K YUCITy IpUOaBIseTcs
eAMHMIIa MJIaalero paspsaa. Tak, ecnu 8-paspsiaHoe unciao +1 3amuchiBaeTcsl B JBOMYHOM KOJE Kak
0000 0001, To orpunarensHoe yncio -1 3anucsiBaetcs kak 1111 1111. IIpu atom crapmmit pazpsa (6ut
7) uucna onpeaenser ero 3Hak.

®dnar oTpUIATETHLHOTO 3HAYEHUsI MOXKET OBbITh MOJIE3€H NMPH COBEPILICHUM ONepali CpaBHEHUs
JIBYX YHCEIL.

Ilpumep 3. OcymecTBUTh cpaBHEHHe JBYX uucen A u B, 3agaBaembix Ha moprtaxAu C. Eciu
qucino A>B, to ua PORTDOmnonaercs mornueckast «1». Muaue Ha PORTDOmogaercst mormdueckuit «0».

= ——— L

in rl16,PINA JRBOn uncna A

in rl17,PINC JBBON YMcaa B
cp.rlé,rl? CPpasnende ymcen A 1 B nwumrTanues A-B
brmi ml FECIIM DPH 3TOM yCcTadoBneM $nar N, 7

i OCYWRCTENARTCA Nepexon Ha ml
bi PORTD, 0 ¢ MHANE YCTaxasnMpaeTcs paspan PORTD
rimp main M MOeT BOIBPAT HA main

but 3: V - ¢aar nepenosiHeHusi. ITOT OUT YCTAaHABIMBAETCS MPH MEPENOTHEHUH PETUCTPa BO
BpEeMsI COBEPIIIEHUS OTlepaluii HaJ yuciamu. Tak, eciau B peructpe Obu10 3anucano yucio 1111 1111 u
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K HeMy npuOaBuiM +2, TO MPOUCXOAUT MepernoyiHeHue. PesynbTaTtoM Takoil omepanuu OyneT 4ucio
0000 0001 u ycranoBieHHbIH ¢uar V.

Heobxomumo pasnuyate (uiar mepernonHeHuss V u ¢aar nepeHoca C. dnar mepemnoHEHUS
npeHa3HauYeH, B MIEPBYIO OYepe/b, Al pabOThI C JOMOJHUTEIBHBIM Ko1oM. Kak ObIJIO cka3aHO BBIIIE,
B JIONIOJHUTEIFHOM KOJI€ CTapIIUii pa3psij OnpeneisieT 3HaK Ynciia, a 3HaUeHUe YKclia OrpaHuYNBaeTCs
7 pa3psiiaMu.

Eciu mpu croxeHUM ABYX IOJOKUTENbHBIX YHUCET B JOMOJIHUTEIBHOM KOJAE NPOUCXOAUT
U3MEHEHHE CTapIIero OMTa, TO 3TO 03HAYAET, YTO IMPOU3OILIO MEPEMOTHEHNE YHCTa, XOTs epeHoca He
npoucxout (paar C ne mensiercst) Hanpumep, npu clio)KeHUU YHUCEII:

0110 0010
u 0110 1111
1101 0001

¢aru ycTaHaBIMBAIOTCS CIEAYIOIIUM 00pa3oM:

-IOCKOJIbKY ~TPOM30LUIO HW3MEHEHHWE cTapuiero paspsaa, To ¢Giar mnepernonHeHus V
ycranaBiuBaercs: V=I;

- TaK Kak HE MPOU30ILIO MEPENOJHEHNE Pa3psAI0B PETUCTpa, TO (iar mepeHoca He BO3HUKACT:
C=0.

Ecnmu mpu ciio)keHHMM ABYX OTPHIIATENBHBIX YHUCEN B JONOJHHUTEIBHOM KOJAE MPOHUCXOIHT
U3MEHEHHUE CTapuiero OuTa, TO 3TO O3HAYAeT, YTO TAKKe MMPOU30IILIO MEePENOTHEHUE YUCIa, TPU STOM

MOYKET BO3HUKHYTH U (hiar mepenoca. Hanpumep, mpucioKeHNH YHCe:

1001 1110
4 1001 0001
- 1 0010 1111

MEHSIOTCS KaK CTapIIUN pa3psill, TAK U MOSBISETCS OUT MIEPETIOTHCHUS

-IIOCKOJIbKY MTPOU30IILI0 U3MEHEHHE CTapIlero paspsjia, ycTaHaBiIuBaeTcs (iar nepernoiHenus V;

-IIOCKOJIBKY TTPOU30IILIO MIEPETIOTHEHUE pa3ps0B PETUCTPA, yeTaHaBIuBaeM u Quiar nmepeHoca C.

Ipumep 4 .Ucnonb3ys UHCTPYKUUIO «add», CIIOXKUTb JBA IIOJIOXMTEJIbHBIX YHUCIA B
JOTIOTHUTEIFHOM KoJie. Eci MpoucXOoIuT TepernoNHeHue pe3ylnbTaTa, TO pe3ylbTaT HeoOXO0IuMo
OrPaHUYUTh MaKCMMaJIbHBIM MJIM MHHUMaJIbHBIM unciaoM. Pesynbrar BeiBoguTca Ha PORTD.

main:

in rl6,PINA ; BBOA nepsoro uucna A

in rl17,PINC ;BBOA BTOpPOTO uMcna B

add rlé6,r17 ;jcnoxeHme A u B

brvc ml ;ecnn HeT nepenonHeHusa (¢nar V=0), TO
; OCYmMEeCTBJIAeTCA nepexon Ha ml

brcs m2 ;uHaue nposepka ¢nara nepeHoca. Eciu ¢nar C=l,
; TO OCYWECTBNSeTCA nepexon Ha m2

1di rl6,0x7F ;ecnM nepeHoca HeT, TO pes3ylsTaT -
;MaxcumanibHoe uucino +127 (0111 1111)

rjmp ml ;nanee - nepexona Ha ml

m2:
1di rl16,0x80 jecnm ¢nar nepeHoca C=1, To pesynsTar -

i MMHMMansHoe uucno -128 (1000 0000).
ml:
out PORTD, rlé6 ;no MeTke ml - BHBOA pe3yabTaTa Ha PORTD
rimp main ; M BO3BpPaT Ha main

bur 4:S- ¢uaar 3naka. DToT OUT Bcerza SBISIETCS PE3YJNbTaTOM COBEPILEHHS ONEepaIiu
uckiovaroriero MJIN mexnay diarom orpunarensroro uncia Nu diaarom nepenonaenus V. Tak, ecnu
IIPY COBEPILICHUHU ONepalny He mpoucxoaut nepernonsenus (¢iar V=0), To 3Hak onpenensercs Gpaarom
N. Ecnu ke npoucxoau nepenonnenne (V=I), To ¢uar 3Haka npuHEMaeT HHBEPTUPOBAHHOE 3HAYCHHE
¢mara N.

bur 5:H - ¢uaar nonoBuHHOro mepenoca. [1oJOBUHHBIM TNEPEHOCOM HA3bIBAETCS IMPOIIECC
nepeHoca 13 MepBoii MoJOBUHEI OaiiTa Bo BTopyto. Tak, eciu B Oaiite 6pu1a komOuHarmst 0000 1111 u
HeMy MpubOaBuwiIn +1, TO TPOUCXOAMUT MOJIOBUHHBIM mnepeHoc, a umeHnHo 0001 0000, mpu sToM
dopmupyercs ¢uar H.

IIpumep 5.0prann3oBath Oerymmii oroHb B Mitaamem nonyoaiite PORTC.
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idi rl6,0xFF ;b rl6 sam

“HBACTCAHR JMaNeaHNMme

put DDRC, ri1é6 ;nopr C uu AnN3INpyeTCs

idi rlé6,0x01 ;8 rl6 samMcCuHBaeTCA en

iMilla Mjagqmenro paspaga

PORIC, rl6 ;sHavenne rlé

bur 6: T - xpanenue 6uta uHpopManuu. MHCTPYKIIMM KONUPOBaHUSA OUT MCHONB3YIOT OUT T
peructpa SREG. Ilpu konupoBanuu OUTa U3 KAaKOT0-TMOO perucTpa oH coxpansercs B oute T peructpa
SREG, a 3aTem u3BiekaeTcs U3 HEro MPpU KOMMPOBAHUHU B KAKOW-IIMOO APYrod peructp.

Ilpumep 6:CxonmpoBath u3 peructpa rl6s peructp rl9msreiii OuT, HE U3MEHSSA COIEPKUMOE
peructpa rl6.

Be3 ncnons3opanns ¢nara Tt /

in rl6,PINA" ;j3ammce B rl6 Jsimwdoro uucna

mov rl7,rl6 {Konnponanne rle B noGoi ceobonHuds POH (rl7)
andi rl17,0x20 " ;Bupenenve 5-ro Gura B rl7

or rl9,rl7 ;normuyeckoe MWIM rl9 u rl?

C ucnonszopanneMm ¢dnara T;

in rl6,PINA ;3ammcek B8 rl6 noboro uucna
bst rl6,5 ;j konuposanue 5-ro OGura B SREG
bld rl19,5 j KonupoBauue cozepxmmoro ¢nara T B 5-#% Our rl9

but 7: 1 - o0uee paspemenue npepbiBanuii. Haznauenue storo ¢ara OyneT MOSICHEHO B

paboTax CHCII0JIb30BAHUEM IIPEPBIBAHUN TaliMEPOB.

KonTposbHbie BONPOCHI
. st uero npenHa3HaYeH PErUCTP COCTOSHUSA?
. [lepeuncnute OUTHI pETUCTPA COCTOSHUS U UX HA3HAUYCHHUE.
.IIpy BBINOJHEHUM KaKUX omepauui usMeHsercss i ¢uara Hyna? dnar oTpULATEIBLHOTO

3HaueHus? dnar 3Haka?
4.1lpu cyMMHpOBaHUM [JBYX 4-X pPa3psAOHBIX YHCEN Kakue OWUTBI PErHcTpa COCTOSHUS MOTYT
M3MEHUTH CBOE 3HaueHue? JIByx BOCbMUpa3psIHbIX?

. Kakoii OuT perucrpa cocTOsSIHUSI OTBEUAET 3a pa3perieHue padoThl BCEX MPEPhIBAHUI?
. Kak cBsi3anbI 1pyr ¢ ApyroM ¢uiaru: 3HaK, OTpHLIATEIbHOE 3HaYCHUE MepenoiHeHne?
. Jlnst kakux menei ucronb3yercs out T?

dopma npeacTaBjIeHus pe3yJbTara:

OTuer JOMKEH CollepiKaTh:

1. Llens paboThl.

2. [IporpaMMHbIe TpuMeEpPHI paboOTHI ¢ hrraramu

3. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

4. BeiBoj 110 pabote
Kpurepun onenkn:
OrneHkKa «OTJIIMYHOY CTABUTCSI, €CJIM 3a/IaHUE BBIIOJIHEHO BEPHO U MOJIHOCTbIO.
O1eHKa «XOpOII0Y» CTAaBUTCSI, €CIIU JIOMYILEHa O/IHA WJIU JIBE€ OLIMOKU, PUBEALINE K
HENPaBUJILHOMY pe3yJbTary.
OrneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIU IIPUBEIEHO HEMOJIHOE BBIITOJIHEHUE 3aJaHHUS.
OrneHka «HEey/I0BIETBOPUTEIBHO» CTAaBUTCS, €CIIU 3aJjaHHE HE BBIMOIHEHO.

w N -

~N o o1

IIpakTuyeckoe 3anaTue Ne9.
N3yuyenue padorsl creka MK Atmega 8535

Hesb padoThl: M3yUUTh OPTaHU3AIMIO U IPUHIMI paboThl cTeka MK.

Boinosnus padory, Bel Oyaere:

ymemb:
- MIPUMEHSATh HOPMATUBHBIE TOKYMEHTBI, ONpe/esatolie TpeOoBaHus K 0POPMIIEHHIO MPOTPaMMHOIO
KOZa;
- MCII0JIb30BAaTh BO3MOKHOCTH UMEIOIIENCSl TEXHUYECKOW H/UITH MPOTPaMMHON apXUTEKTYPHI
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- pacmo3HaBaTh 3a7a4y U/ Win mpo0saemMy B Mpo(heCcCHOHATLHOM U/WUJTH COIIMAIBHOM KOHTEKCTE;

- QHAJIM3MPOBATh 3a/1a4y W/ UM MPOOJIEMY M BBIICIATH €€ COCTaBHBIEC YaCTH;

- TPAaMOTHO H3JIaraTb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO MpodeccroHalbHON TeMaTHKe Ha
rOCy/1apCTBEHHOM $I3bIKE;

- TOHMMAaTh OOIIMKA CMBICT YETKO IPOM3HECEHHBIX BBICKA3bIBAHUNM HAa U3BECTHBIE TEMBI
(mpoteccroHanbHbIE ¥ OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30BbIe MPO(pECCHOHATBEHBIC TEMBI;

MarepuasibHoe o0ecnieuyeHue:

[1K ¢ ycTaHOBIICHHO# cpeioi mporpammupoBanus U otiaanku AVRStudio

TeopeTuyeckue cBeleHUs

[Ipy BBINOJHEHUH MPOrPaMMbl H3BJICUEHHUE U BBINOJIHEHHE AUPEKTUB (KOMaHJ) BeIeTcs
nociueaoBarenbHo. To ecTh cHavaa UCIOIHAETCS IEpBas B CIMCKE KOMaH/Aa, IOTOM - BTOPast, TPEThS U
T.J.

Bce MUKpPOKOHTpOJIIEpHI W MHUKPOIIPOLIECCOPH MMEIOT TaK HAa3bIBAEMbIH CUETYMK KOMAaH]
(ProgramCounter). B Hem XpaHHTCSI aapec TEKYIIei BBIMOIHASMOM KoMaH Ibl. [Ipu 3amycke mporpaMMal
CYETYMK KOMaHJ paBeH 0, 3aT€M OH HHKPEMEHTHUPYETCS 110 MEPE BBIIIOJIHEHUS KOMaH/ Ha | niu Ha 2, B
3aBUCUMOCTH OT anuHbl KoMmaHnbel (IIpunoxenue A). Ecnu mo kakoif-nubo mpuyuHEe B MpOrpamme
OCYIIECTBIISIETCS TEPEX0/ B APYroe MECTO MporpaMMbl (O0€3yCIIOBHBIM WM YCJIOBHBIM TEpPEXo[), TO
COJIEP’)KMMOE CUETUYHMKA KOMAaH] CKAYKOM U3MEHSIeTCs, yKa3bIBasi Ha HOBBIM apec BEI3BAHHON KOMAaH/IbI.

Ecin npu BBINOJIHEHUHM MPOTrpaMMbl BO3HUKAET HEOOXOIMMOCTb OCYIIECTBUTH IEPEXO] Ha
KaKyl0-T100 MOAIporpaMmy, BBIMOJIHUTH €€, a 3aTeM BEPHYThCS Ha CTapo€ MECTO U MPOJOIKHTH
BBINIOJIHEHUE IPOrpaMMbl, CTAHOBUTCS HEOOXOAMMBIM 3allOMUHATh ajpec Bo3BpaTa. s 3Toro u
IpelHa3HaYeH yKa3aTeab CTeKa.

Ykazamenv cmeka - 3TO cneuMagbHBIM PErucTp, NPEACTABIAIOIINNA coboil Oydep, B KOTOpoM
peanu3oBan npuHnun «Lastin- FirstOut» LIFO(mocneHuM IpuIiesn - HepBhIM YiICIb). ITOT MPUHIIHIT
O3HayaeT, 4To aJpec IMepexona, KOTOPBIH ObLI 3aliCcaH B CTEK CaMbIM TOCIEIHHM, OyIeT CUYHUTaH
cambIM mepBbIM. Takum oOpa3om, eciu B MPOrpaMMe IMOCIEAOBATEIHHO BBIMOIHSAIOTCS HECKOJIBKO
NEPEX0/I0B B MOANPOTrPAMMBI, HUKOTa HE BOSHUKHET ITyTAHUIIBI C TIOPSAKOM BO3BpATa U MOJAIPOrpaMM
obpaTHo.

B mukpokonTpoimepe Atmega8535 crek peanm3oBaH B IBYX 8-paspsaHsl peructpax SPH, SPL,
KOTOpbIe BMecTe 00pa3yroT 16-pa3psaausiii peructp SPH, SPL. IIpunuun paboThl cTeka MosCHSETCs Ha
puc. 1.

[Tpu paboTe mporpaMMbl Kaxjaas ee KOMaHJa UMeeT aJipec, IPUCBANBAEMBbI CUETUUKOM KOMAaH[
(puc. 1). Ecnu npy BBINOJHEHUHM MPOTpaMMbl BO3ZHHMKIIAa HEOOXOJMMOCTD CJENIaTh MEPEXo/ Ha KaKylo-
a100 MOANpPOrpaMMy, PacloIOKEHHYIO U KaKOMY-ITHOO0 ajipecy, HapuMep, Kak IMoKazaHo Ha puc. 1, o
anpecy 243, HeoOX0oIMMO HWMETh HH(OpPMAIUIO, HAa KAKOW aJpec HEOOXOIUMO BEPHYTHCS IOCTE
BBINOJHEHMU noanporpammsl. Ilostomy mpu nepexone, Hampumep, ¢ agpeca 006 Ha aapec 243
yKazaTellb CTeKa 3alliChIBaeTCs aapec Bo3Bpara, To ecth 007.

[Tpu BBI3OBe crenyromiel MOANPOrpaMMbI, PacloyiokeHHOM 1o azapecy 120, yka3zaTenb cTeka
3aMMChIBACTCS TaKKe aapec Bo3Bpara. B manHoM ciydae - 052.

Anpec BO3BpaTa 3alMChIBAETCs B BEPIIMHY CTEKA.

Bepwunoii cmexa wnaspiBaercs aapec O3Y mporieccopa, B KOTOPYIO BEIETCsS 3alllCh ajapeca
BO3BparTa.

AJpec BepIIMHBI CTEKa MPOTrPaMMHUCT 00sI13aH yKa3aTh CaMOCTOSATENbHO, ITPU 3TOM OOLIETPUHSATO,
4TO BEpIIMHA CTeka HaxonuTcs B koHue O3Y mpoueccopa. DTO Jenaercs Uis TOro, 4rodbl 001acTh
IpPOrpaMMBbl CIIy4ailHO HE MEepPEeKphlIach ¢ 00JIACThIO CTEKAa, TaK KAaK €CJIM 3TO MPOU30MUIET, TO ajIpec
BO3BpATa, 3alMCaHHbIN B 007aCTh CTEKa, Oy/IeT MOTEepsH.

Bo3moxeHn ciydaif, Korna mNpu BBINOJHEHWU TMOJIPOrpaMMbl IPOUCXOIUT 3alpoc Ha
CIIEAYIOIIMI TIepexo/1 Ha IPYTYIo MoAnporpammy (puc. 2).

Kornma mpoucxoaut nepexol U3 OCHOBHOM MpOrpaMMbl B MOJNPOrpaMmy 1, B BEpIIMHY CTEKa
3anuceiBaeTcst anpec Bo3Bpata 007. Ecim panee u3 moamporpammsl 1 IpOMCXOAUT NEpPEXOn B
MOJIPOTrpaMmy 2, TO B CTEK 3alUChIBAaeTCs aapec 245 Bo3BpaTa B MOANPOrpamMmy 1.
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OcHonHan nporpaMmma

OcHoBHAN NPOrPaAMMS

[Anpoc | Komawaa Wi i s
[ 000 | WirisxrT [Anpec | Kowanpa | :
‘0617 um DDRAD, 16 | 99_0__ﬂ211'§
002 o 116 0x01 E‘ 001 |out DDRD 16
003 | Miri7;ss [ 002 | il ri6.0%01
ooa | Noanporpamma 1 ’ 003 u,n{),}?r n
005 Anpec | Komawpa O ' e = °f'ff‘,’f"""" ,,
[ 006 243 Tew. L |__005 . Aapec | Komanaa flognporpaume 2
007 | = |« 284 |~ | 006 DLl Aspec | Komanna |
- - . ] P P B L D 121
010 = |__009 rEEE R o 23] [
ot T it e £ =i i Ay
: | o1 | - .
Noanporpamma 2 I .
050 | cplriGi7 [Aapec | Komanna | I s .
051 » 120 o |__050 EB_”G.HZ_
o5z |- e [ 12 - Fos [
765_3*'74’j*| 7:.._ 052 |
= . | {5 138 == 053 | T
} i
099 | -~ | . ——
R O o8 |
101 | > | N1 ]
Puc. 1. HNpmomn paboTtat yxasarens crexn Puc. 2, Tlpusiun sanossenns crexa

[Ipu okoHYaHNH MOAPOrpaMMBbI 2 TIEPBBIM OyAET MPOYHTaH ajapec 245, a 3aTeM MpH OKOHYAHUH
noamnporpamMmsl 1 - aapec 007. Takum o6paszom, Onarogapst npunuuny LIFOnomHnocThio uckitouaeTcs
HETPaBWIBHBINA IEPEX0 B HEMPABUIBHOE MECTO MPOTPAMMBI.

B muxpokonTponepe Atmega8535 ykaszarenb cTeka COCTOMUT U3 JIBYX 8- pa3psAHBIX PErucTpOB
SPHu SPL, xoropesie BmecTe cocTaBisitoT 16-paspsmusiii peructp SPH:SPL. Ilpumenenue 16-
Pa3psIHOTO PETUCTpa OOBACHAETCS 00BEMOM MAaMSTH MPOTPaMM MHKPOKOHTPOJIEpPA - OH COCTaBIsET
8kb (4096 cioB mamsATH mporpamMMm) U IS OOpalIeHHs K KOHKPETHOM sieHKe MaMsATH HEOOXOIMMO
yKazaHus 2 0aiT azgpeca.

[lpu HammcaHuu mporpamMM BbI30OB HOJNPOrpamMM OOBIYHO OCYIIECTBIsieTcss kKomanmoi rcall, a
BO3BPAT U3 MOANPOTPaMMBbI OCYIIECTBIISIETCS MO JUPEKTUBE ret.

IMpu Be3oBe mupektuBbl rcall B permctp SPH:SPL3amumceiBaeTcsi ajpec sueilku mamsTH, B
KOTOpYI0 Oy/leT COXpaHEH aJpec BO3BpaTa M3 MHOANPOrpaMMBI, U aJpec BO3BpaTa aBTOMATHUECKH
3aMUCBIBAETCSl B CTEK, a MPHU BBI30BE JUPEKTUBBIIE€IIPOUCXOJUT UTEHHE U3 CTeKa M0 yKa3aHHOMY B
peructpe SPH:SPLanpecy.

KonTpoJbHBIE BOIPOCHI

1. Yro Takoe ctek?

Yro Takoe BeplIMHa cTeKa?
Uro Takoe ykazareib cTeka?
Yro o3nauvaet TepmuH LIFO?
Uro npencrasisier coboii crek B MK Atmega8535?
(I)opMa NpeACTaBJeHHsA pe3y/ibTaTa:
OTYeT NOKEH CONEPKATh:
1. Llenb paboThl.
2. OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI
3. BriBoz o pabore
Kpurepun ouenku:
O1eHKa «OTJIIMYHO» CTABUTCS, €CIIU 3a/laHUE BHITIOJIHEHO BEPHO U MOJHOCTBIO.
Or1eHKa «XOPOIIIOY» CTABUTCS, €CITU JIOMYIIIEHA O/THA MIIH JIBE€ OIMINOKH, TIPUBE/IIHE K
HEMpPaBUIBHOMY pe3yJbTary.
OreHKa «yIOBJIETBOPUTEIHEHOY CTaBUTCS, €CITU TPUBEACHO HEMOJIHOE BHIMIOTHEHNE 33/ TaHUSI.
OreHKa «HEYIOBJIETBOPUTEIHLHOY» CTABUTCSA, €CIIU 33/1aHUE HE BBIITOJIHEHO.

SRR

IMpakTHueckoe 3ansaTue NelO.
HN3y4yenue padorTsl TaiiMepoB B pa3iu4HbIX peskumax MK Atmega 8535
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Hean padorbl: m3yunth padory TaiimepoB MK B pexume HHIMM um B pexume co3maHus
BPEMEHHBIX HHTEPBAJIOB.

Boinosinus padory, Bel Oyaere:

ymemy:

- MPUMEHSATh HOPMATUBHBIE TOKYMEHTBI, OIpeessatolie TpeOoBaHus K 0OPMIICHHIO MPOTPAaMMHOIO
INVIEK

- HCIOJIb30BaTh BO3MOKHOCTH UMEIOIIENCS TEXHUYECKOU HU/UITH MPOTPaMMHON apXUTEKTYPBI

- pacmo3HaBaTh 3a/1a4y U/WiK npodaemMy B IpoheCCUOHATLHOM U/UITU COIUATbHOM KOHTEKCTE;

- aHAJIM3UPOBATH 334y U/WIK IPOOJIEMY U BBIIETSAThH €€ COCTaBHbBIC YaCTH;

- TPAaMOTHO H3JIaraTb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO Mpo(deccHoHalbHON TeMaTHKe Ha
rOCYJapCTBEHHOM SI3bIKE;

- TOHMMAaTh OOMIMHA CMBICT YETKO TIPOM3HECEHHBIX BbICKAa3bIBAHWNW HAa HW3BECTHBIE TEMBbI
(mpodeccroHanbHBIE ¥ OBITOBBIC), TOHUMATh TEKCTHI HA 6230BbIe MPOPECCHOHATBLHBIC TEMBI;

MarepuasibHoe o0ecrieyeHue

[1K ¢ ycTaHOBIICHHO# cpeoi mporpammupoBanus U otiaanku AVRStudio

TeopeTuyeckue cBeleHUs

HIupoTHo-uMnyabcHas MoayJiasuus (IITWUM)

[Ipu ucIONB30BaHUM MUKPOKOHTPOJUIEPOB OYEHBb 4YACTO TpeOyeTcs peliaTh 3ajadd CO3JAaHUf
TOYHBIX BPEMEHHBIX 3aJIEPKEK CHUTHAJIOB, OIIEHUBATH [JIMTEIIBHOCTh HWMITYJIBCOB KaKOro-inbo
BHEIIHET0 CUTHAJIa, 3HATh €r0 YaCTOTY U CKBRKHOCTD.

Bce aTH 3a1aum pemaroTcs ¢ MOMOIIBIO UCITOJIB30BAHUS TAHMEPOB/CYCTUNKOB.

[To cyTu, TaiiMepsl MPEACTABIAIOT COOON CUETUYUKU, KOTOPBIE BEIYT MOJCUET UMITYIHCOB JIUOO OT
BHEITHETO CUTHAJA, JUOO OT BHYTPEHHEro TeHepaTopa. Kpome 3TOro TailMephbl/CUETYMKH HMEIOT
BO3MOXXHOCTh pa0d0OTaTh B PEKUME IIUPOTHO - UMMy AbCHOM Moayssiiuu (LLHNUM).

HIupomHno-umnyibcHoi mooyasayueli Ha3bIBaeTcsl (GOPMUPOBAHUE CPETHETO 3HAUCHHS CUTHAJA C
MOMOIIIBIO CUTHAJIOB Jlorudeckoro «0» u gorudeckoit «1» 3a nepuoa moxynsiuuu T (puc. 1).

B T

IC ks

1

t1 [ t% \
ol Xex {
0 >

Puc. 1. TIpuuumn mmpoTHo-HMNYIscHOR MOAYASUNH CHrHANA

.
-

h 4

[IIMM paer BO3MOXKHOCTH C TOMOULIBIO JIOTMYECKMX CUTHAJIOB TIOJIy4aThb Ha BBIXOJE
MUKpPOKOHTPOJUIEpA aHAJIOTOBbIIl CUTHAJ, CpeJHEeEe 3HAaYeHHE KOTOPOro 3a MEepUOJ MOXHO IUIABHO
u3MeHATh oT 0 go 1, Tounee oT 0 10 HANpsHKEHHUs MUTAHMUS. 3HAYEHHE STOTO CHUTHAjla MOKHO
paccuuTaTh 10 cienyoen Gopmyne:

,\'[;.\': 1-4,/T,

rzie ti- BpeMsi BKIFOUEHHOT'O COCTOSIHUSA (JIOTUYECKOM €JMHHUIIBI);

t2- BpeMs BBIKIIIOYEHHOT'O COCTOSTHUS (JIOTUYECKOTO HYJISA);

T- neproJ BBIXOIHOTO CUTHAJIA.

Mukpokontpomiep ATmega8535 comepxuT Tpu TaiiMepa OOmEro Ha3HAueHHs JiBa
BocbMHpa3psAaHbIX TaiiMepa TO u T2, onuH mecTHanuatupaspsaseiid Taiimep T1. BocemupaspsiiHbie
tarimepsl TO u T2 ompenenstoTcs U pabOTAIOT MPAKTUYECKH UACHTHYHO APYT apyry. Pabora Taitmepa
T1 umeer cymiecTBeHHbIE OTINYMA. B nanHON paboTe nzydaercs pabota Toabko taitmepos TO u T2.

Jns ynpasnenus pabotoii taiimepa TO ucnonb3yroTest 3 perucTpa BBOAA/BbIBOJA!

- cuernslii peructp TCNTO;
- peructp cpaBHerus OCRO;
- peructp ynpasnerus TCCRO.
CootBercTBytomnue peructpsl Taiimepa T2 nHaszpBatorcss TCNT2, OCR2, TCCR2.
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Jns monkIioueHUs BXOJOB/BBIXOJIOB TailMepOB K BBIBOJIAM MHKPOCXEMbl KOHTpoJuiepa (T.e.
COCIMHEHUSI TaliMEpOB C BHEIIHUM MHPOM) HCIOJIB3YIOTCS allbTepHATHBHBIE (YHKUUU TOPTOB
BBOJa/BbIBOJIa. [locie BKiIIOUEeHUS ajdbTepHATUBHON (DYHKIMU JaHHBIA OUT MOPTA UCHIOIB3YETCS TOJIBKO
Ui BBoJa uH(popManuu B Taiimep (Hampumep, Bxon TO/PBO0), unu BbiBoga nHGOpMAIMK C BBIXO/A
tarimepa (Hanpumep BbiBoJ OCO/PB3). AnbrepHaTuBHBIE (YHKIUH IMOPTOB Il pabOTHI ¢ TakMepaMu
npUBEeHbI B Ta0. 1.

Tabmuma 1. AnbrepHaTuBHBIC (DYHKIIMH TIOPTOB, HCTIOJIB3yEMbIE TaliMEpam)

Taiimep |O603HaUEHHE Omnucanue BriBoj Paceum

TO TO Buemnuii Bxoa Tarimepa T0O PBO
- 0OC0 Buemnuii Beixo Tarimepa TO PB3 OTpUM
T1 Buemnuii Bxox tarimepa T1 PB1 pa60Ty
T1 OCl1A  |Bueunwuii Beixon A taiimepa T1 PD5 Taiimepa
OC1B Buemnuii Berxoa B tatimepa T1 PD4 pu ero
TOSC1 |Buemnuii BeIBOA | Il HOAKIIOYEHUS pe3oHaTopa TaiiMepa T2 PC6 a6oTe  OT

T2 TOSC2 |Buewnmii BEIBOJ 2 Il NOAKIOYEHUs pe30oHaTopa i Taiimepa T2 PC7 p

— = HCTOYHHKA

0oC2 Brewmnnii Beixo TaliMepa T2 PD7
TAaKTOBOI'O

CHTHAJIa MPOIECCOopa, B KAUECTBE KOTOPOTO B JIAOOPATOPHOM CTEHJE BBICTYIACT KBAPLEBbI PE30HATOP
€ TaKTOBOM yacToTou 8 MI'm.

Ilpumeuanue. 013 UCNONL306AHUA ANLIMEPHAMUBHBIX DYHKYUU NOPMOE COOMEEMCMBYIoujue
OuUmvl NOPMO8 NPedsapumenbHO HeoOX0OUMO CKOHuU2YpUposams Ha 6600 uiu 6vl600. Hanpumep, npu
ucnonvzosanuu aromepuamusnou @yuxyuu OCO ons evisooa ungopmayuu uz mavmepa T0 61600
mukpocxemvl PB3 donocen bvimv onpedenen kax evixoo: oum DDB3 pasen 1

Peructpsl taiimepa TO

Cuyer MMIYJIBCOB HCTOYHHMKA YAacCTOThI BEJETCS B 8-pa3psAHOM CUYETHOM pErucTpe Taiimepa
TCNTO (TimerCouNTerTO0). Ilepen Tem, Kak MONMAcTb B CXEMy CU€Ta UMIIYJIbCOB, TAKTOBBIA CHTHAI
IOCTYNAET Ha CXeMY JAEJIEHHsI YacTOThl, KOTOPas, B COOTBETCTBUU C MapaMeTpaMH, YCTAHOBJIEHHBIMU
NpY MHUIMATH3AIUA TaiiMepa, MPOU3BOIUT JIEJICHUE YacTOThl TAaKTOBOro curHanafci kB ciemyromem
COOTHOILICHUH:

- 0e3 JenuTeIs 4acTOThl TAKTOBOTO cUrHaia feoik,

- C JeNUTeJIeM 4acTOThI TAKTOBOro curHanafc k/8;

- C JEJUTEJIEM YaCTOThI TAKTOBOIrO curHanafc k/ 64;

- € JIEJIMTEJIEM Y4acTOTHI TAKTOBOIO curHaia fc k/256;
- ¢ JIEJIUTEJIEM 4acTOTHI TaKTOBOro curHaia fc x/1024.

Kaxnplii uMIynsc ¢ MpeagesnuTeNss YacTOThl CUYMTAeTCsl M WHKPEMEHTHPYET 3HaueHHe,
conepxamieecs B caetHoM peructpe TCNTO.

Kaxnplii TaliMep conepkuT peructp cpaBHeHus. Tanmep TO comepuT 8- paspsiiHbBIA peErucTp
OCRO (OutputCompareRegister). B 310 peructp 3amnmchiBaeTcsi ycTaBKa, TO ecTh 4uciio ot 0 mo 255,
OpU JOCTHXEHUH KoToporo cueTHbIM peructpom TCNTOdopmupyercs ¢nar mnpepsiBaHus 10
cosnanenuto Taiimepa OCFO (OutputCompareFlag).

B mukpokontposuiepe Atmega8535 rtaiimepsl TO u T2 paboTaroT B JBYX peXHMax LIIMPOTHO-
umnyascHo Moaynsauuu: osictpsiii HIUM u gazoBo-koppektasiit HHIMM.

B pexxume 6vicmpoeo LM cyernwiii peructp TCNTO(2) Taiimepa mpon3BoauT GopMHpOBaHHE
MII000pa3HOM pa3BepTkHu (pHc. 2, a), HHKPEMEHTHPYS CBOE 3HAYCHHE 10 KaXIOMY HUMITYIBCY C
NpeAeUTeNs, KOTOPBI ycTaHaBnuBaercs B peructpe ynpasiuenus 1CCRO(2) raiimepa TO(T2). [pu
JOCTHKEHUH CUYETHBIM PETUCTPOM 3HAUEHHUA 255 MPOUCXOIUT €ro aBTOMaTH4ecKoe OOHYyJIEHHE.

B perucrpax cpaBuennss OCRO(2) TaiimepoB TO n T2 moxkeT ObITh 3amucaHo Jro0oe uucio ot 0
10 255. C 3TM 4KCIIOM CpaBHHBaeTcs 3HaveHue cueTHoro peructpa TCNTO(2) u mpu ux paBeHCTBe
IpouCXOouT nepekiatoueHue Beioga Taiimepa OCO nian OC2 B cOOTBETCTBUU € HACTPOMKAaMHM perucrpa
ynpasienus TCCRO(2) Taiimepa. Benydae, ecinu nipu coBmagennn TCNTO0(2)=0OCRO0(2) BeiBox OCO(2)
Taiimepa obnynsercs, To LIMM nonmyuyaercs HeMHBEpTHpYIOLUIMM (puc. 2, 0), a ecau MpH COBMAJCHUN
BBIBOJ] YCTAHABIIMBACTCS B COCTOSIHHE JIoTuueckon «1», To LLHIMM unBepTupyrommuii (puc2. B).
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Pae. 2 TTovmnen sefora reibheecos TO # T2 » nexonee «baermuft HTHM»

B peocume ¢pazosoco ILIUM cuetnbiii peructp TCNTO(2) dopmupyer nunooOpasHbI CHTHAT
pa3BepTKU C HapacTalomMM H crnagaromuM (poHtamu. CHavalna pPErucTp MHKPEMEHTHPYET CBOE
3HaueHue ot 0 10 255, a 3aTeM MPOUCXOIUT erojaekpeMeHT oT 255 o 0 (puc. 3, a).

Ecnu npu mpesbillicHUd 3HaveHus1, coaepkamumcs B cueTHoM peructpe TCNTO(2), 3HaueHwus,
conepaxkamierocs B peructpe cpasueruss OCRO(2) mpoucxoaut o6Hynenue BeiBoga OCO(2) taiimepa, TO
UM sBiisiercst HemHBepTUpPYIOMHM (purc.3, 6). B nmpotusHOM citydae IIIMM - naBepTHpYOIIHiA (pucC.
3, B).

Hecmotpss Ha To, uTOo B pekume (azoporo IIIMM wyacrora HIMM-curaana MeHblle, 4eM B
pexxume Obictporo ILIIMM, mepBwiii pexkum o6iiagaer OolblIeil pa3pemiaromieid CriocOOHOCThIO H
UCTIONIB3YETCSI ISl IOCTHOKEHUST OOJIBIICH TOYHOCTH MO TYJISIINH.

Peructpsl TaliMepa TO B pexxume WM

PexxuM mIMpOTHO-UMITYJIBCHON MOZYJISILIMM, KaK U BCE OCTaJIbHbIE peXUMbl padoThl Taiimepa TO,
uHuImanusupyercs B peructpe ynpasienus TCCRO (tabm. 2).

Tabmuua 2. Peructp ynpasnenus TCCRO Taiimepa

Bur !l 6 ] 4 3 2 1 10
Hasganne | FOCO |WGMO00 | COMO1 |ICOMOO|WGMO01| CS02 | CS01 |[CSC

3a ycTaHOBKY pexuma pabotel TaiiMepa otBedaroT Outel WGMO1:WGMO0. Ilpu ycraHoBKe
WGMO01=0, WGMO00=1 aktuBupyercs pexum ¢pazooro MM, npu ycranoke WGMO01=1,
WGMO00=1 aktuBupyercs pexxum osictporo LLINM.

[lpy  akTHBaMM  pexuMmMa  IIUPOTHOMMMYJIbCHOM  Moaymsamuu  Outel  COMO1
COMOOonpenenstoT moBeAeHWe BbiBoAa Taiimepa T0, B kauecTBe KOTOPOTro BBICTyMaeT BbIBOI PB3
MHUKPOKOHTpoJsuiepa. IloBeaeHne BbIBOIa B COOTBETCTBUU C 3TUMM OMTaMHU MpEACTaBICHO B Ta0Js. 3 u
Tab. 4.

Tabmuua 3. Baeurnuii Beixox OCO raiimepa TO B pexume 6picTporo HINM

COMO1| COMO Onucanue
0 0 HopMmanshas ¢yskius mopra, BeiBog OCO oTKII0OYEH
0 1 KomOunaius OUT 3ape3epBUpOBaHa
1 0 Ounctka OCO npu conanenud. Heunseprupytomuii IIIMM
1 1 Ycranoska OCO npu coBnagenun. Maseprupyronuii INMM

Tabmuua 4. Baemnuii Berxox OCO Ttaiimepa TO B pexume dazosoro UM

COMO1| COMO Onucanue
0 0 HopwmanpHas ¢yskims mopta, BeiBog OCO oTKiIIOUeH
0 1 KomOuHaius 0T 3ape3epBUpOBaHa
1 0  |Ouncrxa OCO npu coBnajsieHnu Npu cuete BBepX. Hemnseprupyroumii INNM
1 1 ¥Ycranoska OCO npu coBnaseHuu npu cuere seepx. Maseptupyromuii IIIMM

Yacrora IIINM-curnana ycranaBmuBaercss Oumtamu CS02..CS00. Dt OWUTHI ONpeneNsioT
UCTOYHUK 33JJaHUs 9acTOThI U K03 uument nenurens (tadi. 5).
Tabnuma 5. YcTaHOBKA HCTOYHHKA 3a/IaHUsI 4acTOTHI TaiiMepa TO

CS02 | CS01 | CS00 Onucanue
0 0 0 TaiiMep ocTaHOBJICH
0 0 1 fro=foc /1
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fry=fck / 8
fro=fcik / 64
fTOZfCLK / 256
fTOZfCLK /1024
Buemnuii curgain Ha Bxonue TO. Cnagaromuyii GpoHT
Bremnwnii curnan Ha Bxoae TO. Hapacrarommii hpoHT

el Ll el Ll [=]] [}

Il Il (=) (= [ [
[l (=] ) (=) [ |[e)

B cootBercTBHU ¢ Tabm. 5, yactora IIMM paccuuThiBaeTCs ClIeAyIOMUM 00pa3oMm:

- s pexxuma opictporo HINUM: f =fc k / 256;

-t pexxkuma (azosoro IHIIUM: f =fc k /512.

Peructpsl Taiimepa T2 B pexxume [HTMM

PexxuM mupoTHO-UMITYJIBCHOW MOAYJISINU, KaK M BCE OCTAIbHBIE PEKUMBI paObOTHI Taiimepa T2,
UHHULIHaIu3upyetcs B peructpe ynpasienus TCCR2 (tabi. 6).

Ta6muma 6. Peructp ynpasienus TCCR2 Taiimepa

bur 7 6 5 4 3 2 1 0

Haszeanue | FOC2 |WGM20|COM21 | COM20 |WGMZ21| CS22 | CS21 |CS2I

Onucanue u Ha3HaueHUe ynpasisomux Out peructpa TCCR2 raiimepa aHamOru4Hbl ONMKUCAHHBIM
ourtam peructpa TCCRO Taiimepa TO, nmosromy otnensHO KommeHTHpytoTcs. Yacrora IIIMMM-curnana
ycranaBnuBaercss Outamu CS22...CS; OTu OUTHl ONpENeNsiOT HCTOYHUK 3aaHusl YacTOThl U
koo unuent nenute (Tadm. 7).
Tabnuna 7. YcraHOBKa HCTOYHUKA 33aJaHUS YaCTOTHI TaliMepa ’

CS22| CS21| CS20 Onucanue

0 4 0 TakiMep oCTaHOBJIEH
0 0 1 fro=fok /1

0 1 0 fro=fck / 8

0 1 1 fro=fcik / 32

1 0 0 fro=fcLk / 64

1 0 1 fry=fcik /128

1 1 0 fro=fcik / 256

1 1 1 fry=fcik / 1024

Heo6xonumo otmeruts, uro B pexume MM HeoOs3aTenbHO yCTaHABIMBATH MAacKu U
paspemiath NpepbIBaHUS [0 COBMAJeHUI0 M mepenojsHeHuto Taiimepa TO m T2. Dtu mnpepbiBaHUS
clleflyeT akTHUBHPOBATh TOJIBKO MPH HEOOXOAMMOCTH UCIIONIb30BaHUS B IIPOrpaMMe.

s 3anycka pexxuma HHIWUM na taiimepe TO unu T2 HeoOxoaumo:

- OCTaHOBHTH TaiimMep oOHyneHueM peructpa ynpasinenus TCCRO(2);

- 0o0uymuth peructp cpaBHenuss OCRO(2) u cuetnsiii peructp TCNTO(2);

- - ycraHoBuUTH B peructpe ynpasierus TCCRO(2) pexxum ILIMM 1 BBIOpaTh 4acToOTy €ro padoThL.

- B mportecce paborst IIUM B 1000 MOMEHT MOXKHO HU3MEHSTH COACPKUMOE PErucTpa
cpaBaenust OCRO(2) Taiimepos, npu 3ToM cpeaHee 3HaueHue [IIMM-curnana ua BeiBoge OCO u OC2
MHUKPOKOHTPOJUIEpa OyEeT MPOTOPIHUOHATHHO H3MEHSATHCS.

Padora cuerunka TO B pexxume «OQuucmka npu coenadeHuu

Kaxnapiii TaliMep conepkut peructp cpaBHeHus. Taitmep TO comepxut 8- pazpsaHblii perucTp
OCRO (OutputCompareregister). B 3To peructp 3amuchiBaeTcs ycTaBKa, TO €cTh 4ncio ot 0 mo 255,
pH  JOCTMXKEHUM KOTOporo cueTHbiM peructpoM TCNTO dopmupyercs ¢uar mpepblBaHUS 10
cosmazenuto taiimepa OCFO (OutputCompareFlag).

Korna 3mnauenme, 3anmcanHoe B peructpe 1CNTO, mepenonHser MakcMMaiabHOE 3HAYCHUE,
KOTOpOE MOXKHO 3amucath B 8-pa3paaubiit peructp cpaBHenuss OCRO, dhopmupyercs ¢uiar npepbiBaHUs
no nepenoarenuto taiimepa TOVO (TimerOverflowFlag) (puc. 2).
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Hactpoiiku taiimepa onpeaensier peructp TCCRO (Timer/CounterControlregister).
Ta6u. 1. Ynpasnsrommii peructp TCCRO raitmepa TO
SuT 1A 6 5 4 3 2 1
{BaHHE FOCO |WGMO00|COMO1 |COMO00 |WGMO1| CS2 | CS1

I~

12

but 7 —FOCO- 6ut npuHyIUTEIbHON YCTAHOBKY B €IMHUYHOE 3HAYEHUE BHIXOAHOTO CUTHAJIA
taiimepa B pexkxume LIINM (B nanHoii paboTe He paccMaTpUBaETC).

but 6 u 6utr 3 ~-WGMO00:WGMOL1 - 6uthl ynpaBieHus: peXUMOM paboThl TaiiMepa. DTH OUTHI
OTIPECIISAIOT PexXUM padoThl Taiimepa: HopMmanbHbIM, [IIM- pexumpl umu cOpoc mpU COBINAICHHUH
(oOparuTe BHMUMaHHE 6 OWUT perucrpa YCTaHABJIMBACT MIAAIIUN paspsn pexmma padoTel, 3 OHUT -
cTapunii paspsia). Buasl pesxxuMoB paOoThI peCTaBieHbI B Ta0MI. 2.

Tabu. 2. Pexxumbl pabOTHI TaiiMepa/CueTunka

TO
WGMO01 WGMO00 Pexnm
0 0 HopmanpHblid
0 1 dazospiii UM
1 0 OumnCcTKa NP COBIIAICHUHI
1 1 Beictpeiii MM

B HopMmansHOM pexknme padorhl cueTHbId peructp TCNTO m3menserca or 0 mo 255 u ganee
POJIOIDKACT cUeT. B pexkuMe «ouucmrka npu cosnadenuu» 3Ha4eHUE YCTABKH 3alMCHIBACTCS B PETHUCTP
OCRO0. Korna sunauenue cuerHoro peructpa TCNTO moxomut mo ycraBku OCRO, permctp TCNTO
aBTOMATHYECKN OYMINAETCS, a TalMep - Iepe3allyCKaeTcsa. JTOT DPEXHUM OYEeHb VIOOEH IIpH
HEOOXOIMMOCTH MEPUOANIECKOTO BBIOIHEHUS KaKUX- JIN00 onepanuit (puc. _3).

I |

T ]
| |
| I
[ I I
| i 1 1 | | |
P

Puc. 3. Pexxum pabotel CTC (clear to compare-ouHCTKa NpH coBnajeHny) Taitmepa TO

butbl 5 u 4 — COMO01:COMOO0 - 6utsl ynpasnenus BeiBojoM OCO. Taiimep TO MoxeT BEIBOIUTH
CUTHAJ Ha BHENIHME KOHTAaKThl MHUKPOCXEMBI, 3TOT BbIBOJA oOo3Hauaercs OCO u ompenensieTcs Kak
anpTepHaTHBHas ¢yHKuus BbiBoga PB3 moprta BBonma/BeiBoga B. VYmpasnenue BbeiBogom OCO
BbInoHsAeTcs: koMmOuHaruetr 6ut COMO1:COMOO (tabn. 3) W 3aBUCHUT TaKkKe OT pexuma padboTh
taiimepa (obutet WGMO01:WGMO0).

Tabn. 3. ®ynkuuu BeiBosa OCO taiimepa TO B HOpMaJIbHOM pexuMe pabOThI

COMO1| COMO Onucanue
0 0 HopwmanwHas ¢yskims mopta, Beiso OCO oTkIoueH
0 1 Nsmenenne OCO Ha npoTrBononoxHoe npu cosnaaeunn OCFO
1 0 Ouncrka OCO npu cosnagennu OCFO
1 1 YcranoBka OCO mpu copnagennu OCFO
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buter 3...0 - CS02...CS00 —Outhl mpeneayuTens TaiiMepa W UCTOYHHMKA 3aJaHUS YaCTOTHI

Taiimepa (Tabnwuia 4.)
Ta6u. 4. ®ynkuun 6utr CS02, CS01, CSO0 Taiimepa TO

CS02| CS01| Cs00 Onucanue
0 0 0 TaiimMep ocTaHOBIICH
0 0 1 fro=fok /1
0 1 0 fro=fcix /8
0 1 1 fro=fcik [ 64
1 0 0 fro=fcik / 256
1 0 1 fro=fcik / 1024
1 1 0 Bremnwnii curnan Ha Bxojie TO. Cnagarommii GDpoHT CUrHana.
1 1 1 Buemnnit curaan Ha Bxoxe TO. Hapacratonmii GpoHT CHTHanA.

ITomumo ympasmsttomero peructpa TCCRO, cuernoro peructpa TCNTO u peructpa cpaBHeHHS
OCRO0, B MUKPOKOHTpOJIJIEpE COJEPKATCSA PETUCTP MAcOK mnpepwiBanuii TaiimepoB TIMSKu peructp
dnaroB npepbiBanuil TaiiMepoB U T IFR. Perucrpsl mo3BosIOT OTCICKHBATH TO WM HHOE COOBITHE
(coBnazenue, nepenogHeHre, 3aXBaT), IPOUCXO/IIIEe BO BCEX TaliMepax MUKPOKOHTpOJLIEpa.

Peructper TIMSKu TIFRoOmme mis Bcex TailMepoB, MO3TOMY OHH COJIEP>KaT YCTAHOBKH JUIS
Bcex TaiiMepos (TO, T1 u T2) MukpokoHTpoJsuiepa.

Peructp macku npepsiBanuii taiimepoB TIMSK(Tabi. 5) paspemaer To Wiau MHOE NMpepbIBaHUE
TOTr0 WJIM HHOTO TaiMepa. Tak, Harpumep:

-0 paspsg TOIEOpeructpa ycTaHOBIEH B EAMHHILY, 3TO O3HAYaeT, YTO paspelraercs
npepeiBanue «llepenonnenue Taiimepa TO»;

-1 paspan OCIEO peructpa ycTaHOBIIEH B EAMHHILY, 3TO O3HA4aeT, YTO paspelraercs
npepeiBanue «CoBnaaenue taitmepa TO» u T.1.

Tabx. 5. Peructp Macok npepsiBannii TaiimepoB TIMSK

bur 7 6 5 4 3 2 1 0
| Hassanwme OCIE2 | TOIE2 | TICIE] 'OCIEIA | OCIEIB | TOIE1 | OCIEO | TOIEO |
Haumenosanme | 88 | ZE o | g 2= | EF | g | BB

r oy - n o« = = X o« o = (7

futa 58| 5§ 3 & i%___ 8 8| s ER

paspeleHHs E 3 E,E 8 % ESF| 82 gz d 2| B3
) =0 - 2 >

npephiBanus | S £ & g f S < 5 :i | é“ 8 3 E é" g
L L]

Peructp ¢umaros mpepeiBanuii TaiimepoB TIFR(Tabn. 6) mokas3piBaeT Kakoe MpephIBaHHE
IIPOM3OIILIO.
Hanpuwmep, 11 taitmepa TO B peructpe TIFRucnons3yrorcs nsa Ourta:
- our 1 -OCFO- ¢mar npepsIBaHHsI 110 COBIAICHHUIO TaliMepa;
6ut 0 —TOVO- ¢uar npeppIBaHus 1O NEPENOTHEHUIO TaliMepa.
l'abn. 6. Pernctp duraros npepsisanmii Tabimepon TIFR

Bur 7 6 5 4 3 2 1 0
Hasganwe | OCF2 | TOV2 | ICFI | OCFIA | OCFIB | TOVI | OCFO | TOVO
B 2R B~ 8= = i) - 8o
Haumenosanme | . = 7 5 $a| 375 3 8 E @ E = 4= e
A a | & - : & 2
gara |G| A |2V d5G(EEE(ERREEE
NpepLIBAHKS 25" 8'F| & g | @ 8% g8 |9 é AR i g
o - "é = g B 8 - 8 = by E o o E
: ™ o« m 8 = O I B

3HayeHHe ATHX PErucTpoB ciemyroniee. Korja BO3HMKAaeT MEPENOJHEHHWE WM COBIAJICHUE
taiimepa TO, aBromaTtmuecku (opmupyercss ¢uar npepsiBanus 1OVOumu OCFO B peructpe TIFR.
Ecnu B peructpe macok npepsiBanuii TaitmepoB TIMSKHa cooTBeTcTByIOIIEE NpEephIBAHNE HAJIOKEHA
MacKa, TO BBI3BIBAETCS TPOIIeIypa 0OpabOoTKH MpephiBaHus. Eciu jke Macka MpephIBaHus HE HAJOKEHa,
TO MIPU COBIAJICHUN WU MEPETIONIHEHUH TaiiMepa HUYero He MPOUCXONT.

8-paspsounvit maiimep/cuemuux T2
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[TpuHtunm u pexxumbl paboOThl TaiiMepa T2 MPaKTHYECKH HE OTIWYAIOTCS OT PACCMOTPEHHOTO
panee TaiiMepa T0, 3a HCKIIFOUEHUEM CIIEAYIOLIETO:

a) M3MEHEHbI K03()PUIMEHTHI IPEANIeIUTENS U UICTOUHUK 3a/1aHUs YaCTOTHI;

0) B Taiimepe T2 nmpeaycMOTpeH U aCHHXPOHHBIA PEXKUM PabOThL. DTOT PEXKHUM 3aKITF0YACTCS B
ToM, u4To ecinu TaiiMep TO monydaeT TaKTOBBIA CUTHAN JIMOO OT MCTOYHHMKA YaCTOTHI
MHKpOKOHTposuiepa fcik, 1100 OT BHEHIHEr0 MCTOYHHMKA TAaKTUPYIOLIETO CHTHAaja, MOAAIOUIErocs Ha
BeiBog TO (PB0), To Taiimep T2 wmoker paboTaTh B ACHHXPOHHOM pPEXHME padoThl, Oyaydu
3aMMTaHHBIM OT OTJAEIHHOTO0 MCTOYHHMKA YaCTOTHI (ACHHXPOHHBIM peXHM). B 3TOM pekuMe TaKTOBBIHA
cur"an nocrynaet Ha BeiBoAbl 1OSC1, TOSCOMukpokoHTposuiepa. ACHHXPOHHBIN pexuM Taiimepa T2
U MPOBEACHUU JTAOOPATOPHBIX Pa0OT HE UCHOJIb3YeTCs, TEOPETHUECKUE ACTIEKTHI €ro UCII0JIb30BAHUS
MOTYT OBITh U3YYEHBI CTYJCHTAMU CaMOCTOSITEIIBHO.

Tarimep T2, kak u Taiimep TO, conepxut 8-pazpsansiii ynpasistomuid peructp TCCR2, peructp
cuera TCNT2 u peructp cpaBHenuss TCNT2. Ha3znaueHue 3THX PErucTpoB MOJOOHO HA3HAYCHUIO
COOTBETCTBYIOLIUX PErucTpoB Tarimepa TO.

Ta6u. 7. Yupasnsrommii peructp TCCR2
but 7 6 5 4 3 2 1 0
Hazparue [FOC2 WGM20 |COM21 |COM20 WGM21 |CS22 |CS21 |CS20

bur 7 - FOC2- Out pexxuma NOPUHYAUTEIHHONW YCTAaHOBKHM BBIXOJHOTO CHUTHaja Taiimepa B
pexume HIMM.
but 6 u 6ur 3 -WGM20:WGM21-6uth! pesxxuma padboTsl Taiimepa T2 (Tabm.8).
Tabmn. 8. Pexxumsl paboTsl Taiimepa T2

WGM2 WGM2 Pexum

0 0 HopMmanpHblit

0 1 ®dazosenii MM

1 0 OumncTKAa PH COBIAICHUHI
1 1 Brictperit HIUM

butbl 5 1 4 - COM21:COM20 - pexxum noaxiroueHusi BeiBoga OC2 Talimepa T2 B kauecTBe
anbTepHaTuBHON (pyHKuMuU BbiBosa PD7 mopra BBoga/BeiBoga D. Taiimep T2 MoxkeT ympaBisiTb 3TUM
BBIBOJIOM B COOTBETCTBHUHM C BBIOPAHHBIM PEXXUMOM paboThl, onpenenseMbiM 6uramu WGM21:WGM20,
a Tak)Ke B COOTBETCTBUU ¢ KoMOuHanuen paszpsgoB COM21:COM20 (tabm. 9)
Ta6n. 9. ®ynxiuu BeiBoga OC2 taiiMepa T2 B HOpMaIbHOM peXHUME pabOThI

C C [osicuenue
0 0 BeiBog OC2 oTKIHOYEH
0 1 Wzmenerne OC2 Ha mpoTuBomnonoxHoe npu copnageanu OCF2
1 0 Ourctka OC2 npu coBnanennn OCF2
1 1 VYceranoska OC2 non cosnazennn OCF2
butrber 3..0 - CS22..CS20- ompenensioT HWCTOYHHMK 3aJaHUs 4YacTOTHl TaiiMepa 12 m

npenaenuTens Taimepa (tadm. 10).
Tabn. 10. dyskun out CS22, CS21, CS20 Taiimepa T2

c C C [MosicHenue

0 0 0 Taiimep ocraHoBIEH
0 0 1 fT()szLK /1

0 1 0 fT()=fCLK /8

0 1 1 fT()szLK /32

1 0 0 fT():fCLK | 64

1 0 1 fry=fci« /128

1 1 0 fT():fCLK / 256

1 1 1 fTOZfCLK / 1%

Tabn. 11. Peructp acuaxpoHHOTO0 pexuma taiMepa T2
Bur 7 6 5 4 3 2 1 0
HasBanue | - - - - AS2 |TCN2UB|OCR2UB | TCR2UB
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VcTounnk TakTOBOTrO CHTHaI BeiOMpaetcs B peructpe ASSR (AsinchronousStatusRegister).

but 3 - ASZ2omnpenensier, B kakoM pexxume padoraer taiimep. Ecim out AS2=0, To Taiimep
paboTaeT B CHHXPOHHOM pEXHME, UCIOJIb3ysd B KaueCTBE TAKTOBOI'O CHUTHAJa HMCTOYHHK YacCTOTHI
MuKporpoueccopa. B ciywae, korma AS2=1, TtaiiMep Moiy4aeT TaKTOBBIH CUTHA OT BHEIIHETO
KBapIIEBOT'O PE30HATOPA, MOAKI0YeHHOTro K BhiBogaM 1 OSC1, TOSCOmMukpokoHTpoIepa.

butsi 2, 1, 0 - uCHonb3yIOTCS B ACHHXPOHHOM PEXXHUME U B IaHHOM paboTe He pacCMaTpUBaOTCA.

B peructpe ¢umnaros taiimepoB TIFR(tabn. 5) Taiimep T2 umeer nBa 6ura: 6ut 7 OCF2 (¢dnar
npepbiBaHus cpaBHeHMs Taiimepa T2); out 6 TOVZ2 (dnar nmpepsiBaHus 1O MEPENOJHEHUIO TaliMepa
T2).

B peructpe macok npepeiBanuii TaiimepoB TIMSK(tabmn. 6) taiimep T2 umeer nBa 6ura: out 7
OCIE2 (macka mnpepwiBaHus cpaBHeHHs Taimepa T2); our 6 TOIE2 (macka mnpepwsBaHUsA 1O
nepenoyiHeHuto Taitmepa T2).

KonTposbHbIe BONPOCHI

1. CKOIbKO TaliMEepOB COACPKHUT MUKpOKOHTpoiep ATmega8535?
Kakue u3 Hux 8-mu pazpsaneie, 16-tu pazpsiaHbie?
Kakwue peructpsl onpezenstor padoty Taiimepa T0?
[TosicHuTe Ha3HAYEHUE pErucTpa yupaBlieHUs B LEIOM?
Kaxue OuThl n3MeHstoT pexxum padoTsl Taiimepa TO? Pexxum pabotel BeiBOAA?
Kak ycranoButs koapdunvent npegaenutens taitmepa TO paBHbiii 2567
O0nwsicaurte HazHaueHue peructpoB TIMSKu T1FR.
Kakue ¢pyHkuuu B mporpaMMe MOTYT BBITIOJIHSATEH TaliMeph1?
[Tepeuncnute perucTpbl BBOIA/BBIBO/IA, YIIPABIAIONINE padoToii Taiimepa TO?
10. B kakux pexxumax ¢ ILIMM MoryT paboTaTh TaiiMepbl MUKPOKOHTPOJLIEpa
ATmega8535?
11. Kaxk nactpouts Taiimepsl TO/T2 nns pabothl B peskume ObicTporo LIIMM?
®opma npecTaBieHus pe3yabTara:
OT4er JOMKEH CONlepKaTh:
1. llens paGoTHI.
2. JluarpaMMbl paboThI TaliMepa B pa3IHUYHBIX PEXKUMAX
3. OTBeTHI HAa KOHTPOJIBHBIE BOTIPOCHI
4. BeiBoa o pabote

CoNoORWN

Kpurepun onenkn:

OneHka «OTJIIMYHO» CTABUTCS, €CIIH 3a/1aHUE BBIIIOJIHEHO BEPHO U MOJIHOCTBIO.

O1eHKa «XOpOIIOY» CTAaBUTCS, €CIIU JIOMYILEHa O/IHA WU JIBE€ OLIMOKU, IPUBEALINE K
HENPaBUJILHOMY pe3yJbTary.

OrneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIU IIPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHHUS.
OneHka «HEyIOBIETBOPUTEIILHO)» CTABUTCS, €CJIU 33/1aHUE HE BBIIIOJIIHEHO.

IMpakTHyeckoe 3ansaTue Nell.
H3zyuyenue padorsl ALIII MK Atmega 8535

Hesas padoThi: u3yunTtsh padoty 10-tu paspsanoro AL MK.

Boinosnus padory, Bel Oyaere:

ymemb:
- IPUMEHSATh HOPMATUBHBIE TOKYMEHTBI, ONpeestoliie TpeOoBaHusS K 0POPMIIEHHIO MPOTPaMMHOIO
KOZa;
- MCII0JIb30BaTh BO3MOKHOCTH UMEIOIIENCsl TEXHUYECKOW H/UITH POTPaMMHON apXUTEKTYPHI
- pacro3HaBath 3ajauy /Wiy npodiaeMy B MpodhecCHOHAIBHOM W/UIINA COLIMATBHOM KOHTEKCTE;
- aHAJIM3UPOBATh 3aJ]a4y U/WIK IPOoOJIeMY U BBIIETAThH €€ COCTaBHbBIE YaCTH;
- TPAaMOTHO H3JIaraTh CBOM MBICIU U OQOPMIIATH JOKYMEHTHI MO NPO(EeCCHOHAIBHOW TeMaTHKe Ha
rOCy/1apCTBEHHOM $SI3bIKE;
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- TIOHMMAaTh OOMIMA CMBICT YETKO TIPOM3HECEHHBIX BBICKAa3bIBAHWNW HAa HW3BECTHBIE TEMBbI
(mpoteccroHanbHBIE U OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30BbIe MPO(pECCHOHATBFHBIC TEMBI

MarepuasbHoe o0ecrieyeHue:

[1K ¢ ycTaHOBIICHHO# cpeioi mporpammupoBanus U otiaaaku AVRStudio

TeopeTuveckue cBeleHUs

[Ipy wmCHoONBb30BaHUM MHKPOKOHTpOJIJIEpA B KAaueCTBE YCTPOWCTBA YHPABICHHUS KaKUM-ITHOO
IIPOLIECCOM YaCTO BO3HUKAET HEOOXOJAUMOCTh OLICHUBATh BEJIMYMHBI HAJIOTOBBIX CUTHAJIOB, B KAUECTBE
KOTOPBIX MOTYT BBICTYNAaTh CHTHAJIBI C 3aJAIOMIMX IMOTCHIMOMETPOB, JAaTYMKOB OOPATHBIX CBS3EH,
TepMoIap u Jp.

OpnHako, MOCKOJIBKY MHUKPOKOHTPOJUIEP SIBISIETCS LU(PPOBBIM YCTPOHCTBOM, HEMOCPEICTBEHHO
OLICHUTh BEJIMYMHY AHAJIOIOBOI'O CHTHaja IyTEM OIpOca HOXXKUM MHUKPOKOHTpPOJUIEpA, K KOTOPOH OH
MOJIKJIFOUECH, HE MIPEJICTABIISIETCS BOZMOKHbBIM.

Jlist mpeoOpa3oBaHus aHAJIOTOBOTO CUTHAJA B U(POBOH € LEJBbIO €ro MocieayImeld 00padoTku
npeaHa3HaueH a”aoro-nudpoBoit mpeodpazoBaTenb(ALIIl), BCTpoeHHBII B MHUKPOKOHTPOJLIED
Atmega8535 u apyrue kouTposuiepsl cemeiictea AVRpupmbr Atmel.

AIIIl MuKpOKOHTposUiepa BbINOJHEH 10-pa3psiAHBIM, TO €CTh AaHAJOTOBBIM  CHUTHAI,
NOCTYNAlOIIMM Ha €ro BXOJ, MOXET ObITh DPAa3JIOKEH Ha 21%=1024 quckpersl. Takum oOpaszom,
daktruyecku, pazpsaHocts ALIIL oTBeyaer 3a ero pa3zpemaroiyo crnocoOHOCTb, UM YyBCTBUTEIHLHOCTh
npeoOpazoBares.

Pa3pemaromas cnocodnocts II1 - 370 MuUHMMaTBHAS pa3HUIA AHATIOTOBOTO CUTHAJIA MIPH JIBYX
U3MEPEHMSX, KOTOPYIO €lIe pa3IndaeT IpeoOpa3oBaTeb.

Jns mpaBuibHOoro dysuknuonupoanus ALl emy HeoOXomuMmM HEKUH <«ATalOH», TO €CTh
HaNpsDKeHUE, KOTopoe OyaeT NMpUHUMATHCS 3a 0a3zy, OTHOCHTEIBHO KOTOpPOW OyAeT H3MepsAThCS
nonaBaeMsblii Ha ALl ananoroBelil curHai. JTo ATATOHHOE HANPSXKEHUE TPUHATO HAa3bIBATh ONMOPHBIM
HanpsokeHueM. B xauecTBe MCTOYHWKA OMOPHOTO HAINPSDKCHUS B MHKPOKOHTpouiepax Atmega8535
MOJKET BBICTYINATh HAMPsHKECHUE MUTAHHUS KOHTPOJUIEPa, BHYTPEHHHUH CTAaOWIN3UPOBAHHBIN MCTOYHUK
2,56B nnu BHEUTHUM CUTHAII, TOAKII0YaeMbIii K BeiBoay AREFMukpocxemsr koHTpoOuiepa.

MunumanbHoe HamnpspbkeHue, kotopoe ALl cmoxkeT pacrno3HaTh, MOXHO pacCuuUTaTh IO

dbopmyre:
) 1
Umin = o Uref

IIppy  wncronb30BaHMM B KA4eCTBE  HMCTOYHUKA  ONOPHOTO  HANpPSDKEHUS  NTUTaHUA
MUKPOKOHTpoJLIepa 5B:

1
Umin=ﬁ-5=4,88B

BBuny toro, uro B kadectBe ALl B Mukpokontpoiiepax AVRucnonssyercs ALl
MOCJIEZI0BATENbHOIO  MPUONMIKEHUs, IpoLecc  MpeoO0pa3oBaHMsl  AHAJIOTOBOTO  CUTHala B
IPONOPLHOHATBHBIN eMy IH(POBOI KOA 3aHMMAET HEKOTOpoe BpeMms.YiporieHHas cTpykTtypa AL
MOCJIEIOBATEILHOTO NMPUOMIKeHHs TipecTaBieHa Hu puc. 1 ALl coctout u3 kommnaparopa, perucrpa
[OCJIEI0BATEIbHOTO NpUONMKEeHUuss H nudpo-aHagoroBoro mnpeodpasosarens. Paboraer ALl
cienylomuM obpasoM. B Hawanme mnpeoOpa3oBaHMs BCe BBIXOJbl PErvcTpa IMOCIEAOBATEIHLHOTO
NpUOJIMKEHUST YCTAaHABIMBAIOTCS B COCTOSTHUE JIOTHYECKOT0 «0», 32 UCKIIIOUEHHEM CTapIIero paspsia:
10 0000 0000. Ilpm o5TOoM Ha BBIXOJE BHYTPEHHEro LH(pPO-aHATIOrOBOrO MpeodpazoBaTest
dbopMHpyeTcsl aHAIOTOBBIM CHTHAJ, paBHBIN mosoBuHe auanaszona AIIIl (puc. 2, uatepman t0..tl).
Komnaparop mpu 3TOM u3MepsieT pa3sHUIly MEXAY BXOJHBIM CHUTH&JIOM M CHUTHAJOM C BBIXOJA
HAIILEcnu nanpsixenue Ha Bxoae ALIIL okaspiBaercs Oosbliie, yeM ycTaHOBJIeHHOE HaBbixozae [IAII,
TO PETUCTP MOCJIEAOBATEILHOTO MPUOIMKEHNS COXPaHsAeT NMPUHATOE W3HavYajabHO cocTosiHue 10 0000
0000. Ecnu xe wu3MepseMoe HampshHKEHHE OKasbiBaeTca MeHblle mnonaaBaeMoro ¢ LIAIL, peructp
ycranaBiuBaetrcs B cocrossaue 01 00000000 (puc. 2, untepsan tl-t2).Ecim npunstoe cocrosaue 01
0000 0000 oxa3bIBaeTCsl MEHbILIE U3MEPSIEMOT0 CUTHANA, 8- OUT KoJa 3aKkperuisierca U 7-i OUT Koja
perucTpa rnociea0BaTeIbHOro MPUOIMKEHNS yCTaHaBIMBaeTcs B equHuyHoe coctosgnue: 01 1000 0000
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(puc. 2, urepan t2-t3). ITockonbKy ¥ mpu MpuOaBICHUK 3TOr0 Outa curHan Ha Beixoae L{AIT okasaics
MEHBIIIE BXOJHOTO (puC. 2), 7-i1 OUT 3akperuisiercs, a K koay npubasmsiercss 6-i 6ut: 01 1100 0000
(puc. 2, uatepsan t3-t4).

B srom ciydae BeixogHo# curaan L[AIT okaspiBaeTcsi Ooubllie CUTHAIA Ha BXOZE, MO3TOMY 6-i
OuT npuHUMaeTcs paBHbIM «0», a K koay npubasisercs S-i 6ut: 01 1010 0000 (puc. 2, uareppan t4-
t5). [lamee mnporecc MOBTOPSETCS 10 YCTAHOBKM IIOCICIHEr0 MIIAANIEro OWTa KOJa perucrpa
MOCIIE0BATEIHHOTO MPUOIMKESHHUS.

[To oxonwyanuu mporecca npeoOpa3oBaHus pe3yJbTaT MepeaacTcs B ABa §-pa3psaHbIX PErucTpa
ADCH u ADCL.

B mukpokontposiepax AVRBpems npeodpazoBanust ALIIl MoxkHO perynupoBath, Al 3TOTO B
CTPYKTYpy mpeoOpa3oBaTelisi BCTPOSH MPEIIe/IUTEeNb, MOA00HBIH TOMY, KOTOPBIH BCTPOCH B TalMephI
TO... T2 mukpokoHTpoiepa. HeoO0X0oMUuMO OTMETHUTh, YTO YMEHBIICHHEM BPEMEHH MPEeoOpa3oBaHUs
YMEHBIIAETCS TOYHOCTh MOJlydaeMoro pesynbrara. Pexkomenayemast yactora padorsl ALl naxonures
B mpexenax 0..200 kI'm. Ilpm pabore mnpeoOpazoBarenss B 3TOM jaWana3oHe 0OOeCIeuynBaeTCs
MUHHUMAJIbHASI TIOTPEIIHOCTh PH MOJIYyYEHUN PE3yIbTarta.

y _— OnOpHOS HANpIORE HKa
1
—~ + 4
- — ——
i
' ERRNI]
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o e ot | A ——
| & | |
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npeolpaloaarens, . 5
BAXOOMOM KOO POrMCTRa NOCNM OOSATEN LANOTO MPMOI Mn N

Puc. 1. Crpyxrypa ALUT nocncaosatennioro npubmosenns Puc. 2. Hpywsaun paborst AL nocacsosareasioro nonbaxeins
[ Toro, yToOBI MPaBUIIBHO paccUUTaTh Bpems npeodOpa3zoBanus ALlll, HeoOX0IMMO MOMHUTH,
YTO Tporecc npeodpasoBanus 3anuMaeT 13 takroB ALl mpu ero HempepbIBHON paboTe U 25 IUKIIOB
IpH €ro IepBOM 3amycke. AHanoro-mudpoBoil mpeodpazoBaTelb MHKPOKOHTposuiepaAtmega8535
COJIEP’KUTS BXOJIOB, MOAKIIOUYEHHBIX K BBIBOJAM MOPTa BBOJa/BbiBosa A. [Tockonbky mpeobpazoBarenb
OJIHOBPEMEHHO MOXET paboTaTh TOJBKO C OJHUM BXOJOM, OHM KOMMYTHPYIOTCSI CHELMAJIbHBIM
KOMMYTaTopoM  (MYJbTUIUIEKCOPOM),  yIpaBIsieMbIM MPOTPAMMHO C TOMOIIBIO  perucrpa
ADMUX(ta6m. 1).

Ta6mn. 1 Peructp ynpasnenust mynstumiekcopom ALIIT ADMUX

but 7 6 5 4 3 2 1 0
HasBanme | REFS1| REFSO |[ADLAR | MUX4| MUX3| MUX2| MUX1 MUX0

Tabu1. 2.3ananne UCTOUHUKA OnopHOTo Hanpsikerust AL

REFSI |REFSO VIcTOYHMK ONTOPHOTO HANPSKEHUS
0 0 BHemnrHuit HCTOYHK, MTOIKITIOYEHHBIH K BEIBoy AREF.
0 1 Hanpspxenne nuranust AL, nonasaemoe Ha BeiBog AVCC. K
BeIBOty AREF noimkeH ObITh MOAKITIOUEH KOHJICHCATOP.
1 0 KomOnHanus He HCHOIB3yeTCs.
1 1 BryTpennnii crabunm3upoBaHHbI nCTOUHUK 2,56 B. K BEIBOIY

AREF nmomkeH ObITh MOAKITIOUYEH KOHASHCATOP.

2).
Butel 6 u 7 - REFS1, REFSO. C momomipio 3THX OUT omnpenensercs UCTOYHHK YIOPHOTO
Hanpspkenust AL (ta6u.
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but 5 - ADLAR. DToT OUT OTBEYaeT 3a «JIeBOE» BBIPaBHHUBAHHE pe3ysbTaTa. [I0CKOIBKY IS
xpanenus 10-paspsaHoro pesynabrara npeodpasoBanus AL unons3yrorces aBa 8-pa3psaHBIX perucTpa
ADCHu ADCL, nekoropsie 6utsl peructpa ADCHocratotcs neucnonb3zyembsivu. Ecmiu ADLAR=1, To
pesyabTar npeodpazoBanus ALl coxpansercs «ieBbIM» BhlpaBHHBaHUEM 1o peructpy ADCH. Dto

Tabn. 3. Ilpencrasnenue pesynabrara npeodpasosanust ALl B 3aBucumoctu
ot ynpasssitoniero outa ADLAR

ADLAR=0

ADCH - - - - ADC9 ADCS8

ADCL | ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 ADCO
ADLAR=1

ADCH | ADC9 | ADC8 | ADC7 | ADC6 | ADC5 | ADC4 ADC3 ADC2

ADCL| ADC1l| ADCO - - - -

0Cc00EHHO YZOOHO, €CIl TOJIb30BATeNI0 HEe HY)KHBI JBa MIIAIIIMX OWTa pe3yibrara mpeoOpa3oBaHus
AIII (Tabm. 3).
Butsl 4...0 - MUX4...MUXO0.C noMoripio 3TUX OUT ompenensercs, kakoi u3 Bxomos ALIIT
HNOJKJIIOUEH K IpeoO0pa3oBaTelto. 31ech pa3inyaroT ABa pexkuma padboTsl Bxo10B ALII - oquHOYHBIHI
u nuddhepeHnuanbHbIi (Tadm. 4).

[Tpu pemieHMH TUHOBBIX 3a7ja4y OOBIYHO MCHOJIb3YETCsl OJMHOYHOE BKIIOUEHHE XO0J0B (Tabi. 4),
OTHAKO B HEKOTOPBIX Ciydasx (Hampumep, [UIs UCKIIOYeHHss W (ICWCTBUS Ha  BXOJBI
MHUKPOKOHTPOJLIEpA CUrHasa IIOMEXH) BO3HHUKAET HE00X0/IMMOCTh HCIIOJIb30BaHUS
muddepeHaIbHbBIX BX0J0B. B a3ToM cmywae ALl (Mmepsier curHan HE MEXIy KOHKPETHBIM
anasioroBbiM BxozoM ADCO...ADC7 u o01ieil TOukoii, a MEX1y MOJOKUTEIbHBIM U OTPULIATEIBHBIM
QG epeHIaIbHBIMI BXOIaMH Ta0II. 4).

B HekoTophIX cilydasix, KOrja HEOOXOIUMO BBUIOBUTbH PAa3HUIY B OYEHb OJM3KUX CHTHaaX,
MOJIE3HO Tepe]] aHAIOTO-IIM(PPOBBIM MTPEOOPA3OBAHUEM ITH CUTHAJIBI YCHIIUTD.

C oroit nensto nepen nogadeit Ha AL MUKpOKOHTpOJIIEp MOXKET YCHIIUTh JU(PepeHInaTbHbIH
curHan B 1... 10.. .200 pa3 (tabm. 4).

Jnis kanuOpoBKU MpeoOpa3zoBaTessi MOXKHO TakXKe KO BCEM BXOAAaM MOJKIIOUUTH HAIpPSKEHHS
1,22B (MUX4...0=11110) wiu 0011yI0 TOUKY

Hactpoiika ananoro-mugpoBoro npeoOpa3oBaTelss M YHpPaBICHHE MM OCYIIECTBISETCS C
nomotnsio peructpa ynpasieHus ALIII ADCSRA(ta6m. 5).

bur 7 - ADEN. Oror 6ur paspemaer ucnosnb3oBanue ALIIl. 3amuceio normueckoro «0» B
ADENALII 6yaer HeMeUIEHHO BBIKJIIOUEHO.

bur 6 - ADSC. 3anuce Jgoruueckoi «1» B 3TOT OUT paspemaer mpeoOpasoanue AILIIL.
Heobxomumo 3amuceiBate B ADCSnorumveckyro «l» s Haganma kKaxaoro mpeoOpasoBanus. [lo
OKOHYaHUU NMpeoOpazoBaHust OUT OyAeT aBTOMAaTHYECKH COPOILIEH COCTOSIHUE JIOTHYECKOro «0».

bur 5 - ADATE. 3anuceto noruueckoil «1» B 3TOT OUT pa3peniaeTcs aBTOMaTHUECKUN 3aIlycK
ALl 1o coOwbituto. CoObiTue  BbIOMpaeTcss  koMmOuHaumeidt 6utoB  ADTSB  perucrpe
SFIORMuKpOKOHTpOILIEpA.

bur 4 - ADIF. Dror Our - (¢mnar TOTOBHOCTH pe3ylbTaTa MpeoOpazoBaHUS
AIIIl.YcranaBnuBaeTcss aBTOMaTHYECKH 110 OKOHYAHHUH TIpoIecca mpeodpa3oBaHus.

but 3 - ADIE.DtoT OuT - Macka mpepbIBaHUsI TOTOBHOCTH pe3ysbTaTa npeodpazoBanus AL
Ecmu ADIE=l, To npu mnossienun ¢uara roroBHoctd pe3yabtata ADIFOyaeT crenepupoBaHo
pepbIBaHHE.

buter 2.0 - ADPS2..ADPS0. KoMOuHamus 3TUX OUT YCTaHABIIMBAET JCIUTEIIb AKTOBOW
4acTOTHI mporieccopa ais taktuposanust AL (tabx. 6).

Tabm. 4. Onpenenenue Toruku padoTel Bxo10B ALl B coorBercTBHM ¢ Outamu MUX4...MUXO0
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MUX4...MUXO0 | OnrHo4HbIE TTonosxuTenbHBIA OTpuLaTeIbHbINH Koaddunme
BXOJBI muddepeHInaNbHbINA | TU(PepeHIraTbHBIN HT
BXOJ| BXOJ] YCHJICHHUS
0nnnn ADCO
00001 ADC1
00010 ADC?2
00011 ADC3
00100 ADC4 -
00101 ADC5H
00110 ADC6
00111 ADC7
01000 ADCO ADCO 10
01001 ADC1 ADCO01 10
01010 ADCO ADCO 200
01011 ADC1 ADCO 200
01100 ADC?2 ADC2 10
01101 ADC3 ADC2 10
01110 ADC2 ADC2 200
01111 ADC3 ADC?2 200
10000 ADCO0 ADC1 1
10001 ADC1 ADC1 1
10010 ADC?2 ADC1 1
10011 ADC3 ADC1 1
10100 ADC4 ADC1 1
10101 ADC5H ADC1 1
10110 ADC6 ADC1 1
10111 ADC7 ADC1 1
11000 ADCO ADC2 1
11001 ADC1 ADC?2 1
11010 ADC2 ADC2 1
11011 ADC3 ADC? 1
11100 ADC4 ADC?2 1
11101 ADCH ADC? 1
11110 122 R
11111 0B -

Tabun. 5 Peructp ynpasnenust ALIII ADCSRA

L !/

6 [5 ; E I3 i To

[ ‘ A 4 3 ] 1
uisanne | ADEN | ADSC | ADATE [ADIF [ADIE | ADPS2 | ADPSI | ADPSO
Tabm. 6 lpennenurens AL mukpokonTpomiepa Atmega 8535

ADPS2 | ADPS1 | ADPSO | Tipeanenwrom
0 0 0 2
0 0 1 .;
0 = [ 4
0 1 8
I 0
I 0

2 1
I 1

1 8
0 16
I 1
0 h-r
I T
B peructpe cnennanpubix pyaknuii Outamu ADTS2...ADTSO0 3amaeTcst HCTOUMK aBTO3aITyCcKa
AT npu akruBanuu 3ot pynkuuu B peructpe ADCSRA.
Ta6un. 7. Peructp cienmanbHbix QyHKIMi konTpoiuiepa SFIOR
bur 7 6 5 4 3 2 1 0

Hassauue |ADTS2| ADTS1 |ADTSO| - - - - -

|
|
|

Ta6un. 8. Ucrounnk aBrosamycka AT (6butet ADTS2...ADTSO0)

ADTSZ ] ADTS [ ADTSO McTouHuK aBTO3aIlyCcKa
HenpepsiBHOoe npeodpazoBanue ALIII
AHaJI0TOBBIM KOMIIApaTop
Buewmnee npepsiBanue INTO
IIpepeiBanue 1o coBnanenuto tanmepa TO
IIpepsiBanue 1o nepenoyiHeHuo tanmepa TO
IIpepriBanue 10 coBnaieHNIO KaHaua B tarimepa T1
IIpeppiBaHuE 10 NEPENONHEHUIO TaliMepa T'1
IIpepsiBanue 10 3axBaTy curHaia raumepa 11

HHEFHHHROOOdd
HHRHHHAg
rHgHggHgHg

KoHnTpoJsbHBIE BOPOCHI
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UYro Ttakoe ALIII?

Kakoro tuna ALII ucnionb3yercs B MUKpoKkoHTposuiepe Atmega 85357
Cxonbko pazpsgoB umeetr AT MK?

Uro Takoe 0OpHOE HaNpsKEHUE?

Yro Takoe pazpemraromnias cnocooHocts ALII?

Kak paccunraTs pazpemaronryto criocoonocts AL (MuHMMaNbHOE HapsHKEHKE)?
(I)opMa npeacTABJIEeHHS pe3yabTaTa:

OTtuer JOMKEH COepIKaTh:

1. Ilenp paGoTHI.

2. Haznauenue 6utoB peructpoB ADCH u ADCL

2. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

3. BeiBog 1o pabore

cuswNE

Kpurepum ouenku:

OlLieHKa «OTJIMYHO» CTaBUTCS, €CJIM 3aJaHUE BBIMOJIHEHO BEPHO U MOJHOCTHIO.

OreHKa «XOpOILI0Y» CTaBUTCS, €CIIH JIOMYIIeHa OJHA UJIH JIBE OIIMOKH, MPUBEIIINE K
HETPaBUILHOMY PE3YJIbTaTy.

OLeHKa «yA0BJIETBOPUTEIBHO» CTABUTCS, €CJIU MPUBEAEHO HETOJIHOE BBHIOTHEHUE 3aJaHUs.
OlieHKa «HEYAOBJIETBOPUTEIBHOY» CTABUTCS, €CIIU 33/IaHUE HE BBITIOJIHEHO.

IIpakTuyeckoe 3ansiTue Nel2.

H3yuenne padorsl cermenTHOro U KK unankaropos noja ynpasieaueM MK Atmega 8535

Heab padoThl: M3y4yuTh pabOTy CEMHCEIMEHTHOIO M KHJIKOKPHCTAIJIMYECKOTO HHJMKATOPOB
npu padore mox yrnpasieHuem MK.

Beimosiaue padory, Bel Oynere:

ymemv:
- IPUMEHATh HOPMATUBHBIE JOKYMEHTBI, ONpeAesstolue TpeOoBaHUs K 0(pOPMIIEHHUIO TPOrPaMMHOI0
KOJa;
- UCTOJIb30BATh BO3MOKHOCTH UMEIOILEICS TEXHUYECKOM U/UHM MTPOrpaMMHOM apXUTEKTYpPbI
- pacrmo3HaBaTh 3a7a4y U/Wiv mpo0aemMy B mpoheCcCUOHATFHOM H/UIH COIIMAIbBHOM KOHTEKCTE;
- QHAJIM3MPOBATh 3a/1a4y U/UIIH MPOOJIeMY U BBIIEIATH €€ COCTaBHbIE YaCTH;
- TPaMOTHO H3JIaraTb CBOM MBICIM U O(QOPMIIATH JOKYMEHTHI 0 MpOo(ecCHOHATbHON TeMaTHKe Ha
rOCyIapCTBEHHOM SI3BIKE;
- TIOHMMAaTh OOMIMH CMBICI YETKO TIPOU3HECEHHBIX BBICKA3bIBAHUNW HAa HW3BECTHBIE TEMBbI
(mpodeccroHabHBIE U OBITOBBIE), TOHUMATh TEKCTHI Ha 6a30Bble MPO(pECCUOHATIBHBIE TEMBI;

MarepunanbHoe obecrieyeHue:

He tpebyercs

TeopeTuyeckue cBeleHUs

B HacTos1mee BpeMs MOJaBIISIONIEe YUCIO POMBILIUIEHHBIX TPUOOPOB OCHAIIAIOTCS LU(POBBIMU
UHAMKATOpaMH JJi1 OTOOpa)keHUsl pa3iauyHbIX BeduyuH. [IpocTeiimii ceMUCerMeHTHBIM MHAWKATOP
(puc. 1) mpencraBnsieT HaOOp OTIENBHBIX CETMEHTOB (CBETOAMOJNOB), MPU 3aKUTAHUM KOTOPBIX B
OTpezieIEHHOM MOCIeJ0BATEIbHOCTH MOKHO MOIYYUTh HA0Op U(P U ONpeIeIeHHBIX CUMBOJIOB.

Kaxnplii cerMeHT uWHAMKAaTopa UMeeT YHH(PHUIMPOBaHHOE OYKBEHHOE O0O3HaYeHHE B
COOTBETCTBUHU C JIATUHCKUM ajihaBUTOM. BepxHuil ropu30HTaNbHBIN CEIMEHT UMEET 0003HaUEHUE «A»,
BCE TOCIEAYIOIINE CETMEHTHI 10 YacOBOW CTpenke MMeroT obo3zHaueHus «By», «C», «Dy», «E», «F»,
«Gy», «H» (puc. 1).
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Puc. 1. Buetmuh s n crpyx 1_\ P& CEMHCETMEHTHONO RHIRKATOPA

Jns  Toro, 4troObI 3a)KeYb CETMEHT WHAMKATOpa, HEOOXOIUMO IOJaTh HANpPsDKEHUE Ha
cooTBeTcTBYyIOmUN cBeroauoa A ... H. CeMucerMeHTHBIC WHIMKATOPHI BBIITYCKAIOTCS JABYX THUIIOB - C
o0muM aHogoMm (puc. 2, a) u ¢ o0muM KaToxoM (puc. 2, 0). IT0 menmaeTcs ISl YIPOIIESHUsS paboThI C
WHIWNKATOPOM ¥ YMCHBIICHHUS KOJIMYECTBA BBIBOJIOB €r0 MHKpOCXeMbl. JlelicTBUTENbHO, TpH

HCIIOJIB30BaHHUHN CXEMBbI C O6H_II/IM aHOJOM aHOJbI BCEX CBECTOAHNOOAOB O6’b€I[I/IH$IIOTC$I, Ha HHUX IIOAacTCA
IMMOJIOKUTCIIBHOC HAIIPSAKCHUC.

—P— P —BH —Pi
Dt — P — —D —B
—Pt P —Pi —PH
. B B —biy —h

1) i)

Puc. 2, CoMMOersCH THEIE HIINEATOPL € ODODIM SHOIOM N OMUNM ¥ATOAOM

s Toro, 4roObl 3a)euyb, Hampumep, cerMeHT «C», HeoOXOJUMO KaToja COOTBETCTBYIOLIETO
CBETOJIN0/1a Yepe3 TOKOOIPAaHNUMBAIOIINN PE3UCTOP MPUCOETUHUTH K OOIIEMY IPOBOY.

ITpu ucnosb30BaHUM MHIMKATOPOB € OOLIMM KAaTOJIOM Ha HEro MOJAKJII0YAETCs IIMHA C HYJIEBbIM
NOTEHIMAJIOM, a Ha aHOJbl CBETOAMONOB YE€pe3 TOKOOTPAHWYMBAIOIIUE IEMEHTHI IOAKIIOYAETCS
HalpspKEHUE MUTaHMS.

Takum oOpa3oM, [uIst TOro, 4TOOBI 3a)euyb, Hampumep, nudpy 3, HEOOXOTUMO OCYIIECTBUTH
nojauy HanpsbkeHus Ha ceeronuosl A, B, C, D, G.

Ha npaxTuke nns ynpoieHus: paboThl ¢ MHAMKATOPaMH NPUMEHSIOT CXEMbI IPOMEKYTOYHOIO
yCUJIEHHUS, TpeJHa3HaueHHbIE I YCHJICHHMsS CHUTHAJIOB YIPABICHHsS HWHIMKATOpaMM M YIAOOHOro
yhpaBieHUs UX cerMeHTaMu. [Ipumep Takoii cxembl IpUBEJEH Ha pHC. 3.
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Puc. 3. CxeMa 115 ynpaBicHHI HHAHKATOPOM

Ha oOmme aHoapl CerMeHTOB MojaeTcsl HampspbkeHue snektpornurtanus U, Karombl cermeHTOB
4epe3 TOKOOTPAaHUUMBAIOIIUN PE3UCTOP M TPAH3UCTOP MOAKIIOYAIOTCS K 00mel mmHe. O4eBUIHO, YTO
JUTSL 3a)KMTaHKsI CErMEHTa He0OXO0AMMO BKJIFOUUTh TPAH3UCTOP (1)1 cerMeHTa A - Tpansuctop VT1).

Bxurouenue tpansucropa VT1 ocymiectBisercs moaayeit Ha ero 6asy Toka yrpaBieHUsl, KOTOPBIH
HOSBIISIETCS IPH MoJjade HanpsbkeHus ynpasieHus Uy, Ha TokoorpanuyuBaronuii pesuctop R1. Takum
o0pasoM, Tpu MmoAade 0T MUKPOKOHTPOJIJIEpa CUTHAIA JJorudeckoil «1» Tpan3uctop VT1 oTkpeiBaeTcs
u ceeroquon VD1 naumHaeT cBetuthes. [IprMeHeHHE pacCMOTPEHHOHN CXEMBI MO3BOJSET BKIHOYATH
CETMEHTEI CUTHAJIaAMHM JIOTUUECKOM «1», a He morudaeckoro «0».

JluHaMU4YecKasi HHANKAIUSA CUMBOJIOB

Yacto Tpebyercst OCYHIECTBIATh MHAMKAIIAIO OOJBIIUX YHCEN, T.e. 00pamaThbCsi HE K OJHOMY
WHJUKATOPY, aK HECKOJIbKUM.
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PaccmoTpuM BapuaHThl UHAMKALMK yuciaa 1234 Ha 4eThIpeX CEMUCETMEHTHBIX MHAuKaTopax. B
npuMepe OyeT HCIIONIb30BaH UHIAMKATOP C OOIUM aHOIOM (puc. 2, a).

B mnpocreiimem ciaydae k oOmMM aHOJAM pa3psiioB MHIMKATOpAa HEOOXOAMMO MOIKIIOYHUTH
HaIpsDKEHUE NHUTaHMS, a Ha BbIBOAbI A..H kaxmoro paspsjna mojan COOTBETCTBYIOILYIO KOIOBYIO
koMOuHanuoo (puc. 4).B cinyuae momoOHOI peanu3aniii MHOTOPA3psIIHOTO HHIMKATOpPAa BO3HUKAET
CylIeCTBEHHass IMpobjieMa - TPpU HCIOJB30BAaHUM YETBIPEX PaspsiioB  KOJHMYECTBO BBIBOAOB
MUKPOKOHTPOJUIEpA, UCHOIb3YeMbIX AJI MHIWKALUU, COCTaBIsAET 32 IUT, IPH 3TOM BCEro paboyux
BBIBOJIOB Y MUKpOKOHTposiepa Atmega8535 - 32, To ecTh pecypchl KOHTpoJuIepa OyayT UCTIOIb30BaHBI
MOJIHOCTBIO.

Jns Toro, 4yToOBI MHUHUMHU3HUPOBATH PECYPCOEMKOCTh TpOIlecca WHIMKAIUHU, MpeiaracTcs
UCIIOJIb30BaTh METOJ| JMHAMUYECKOW HHAMKAMK. OTOT METOJ OCHOBAH HA CBOWMCTBE HHEPLMHU
YeJI0BEYECKOr0 3PEHHUS, IPH KOTOPOM IJ1a3 HE BOCIPUHUMAET PA3HUILY MEX]Yy ObICTPO CMEHSIIOIIUMHUCS
KapTUHKaMH, €CJIM OHU MEHSAIOTCS € 4YacToTo, mpesblmaromed 25 ['m. Cxema anHamMuuecKoin
WHJUKALMY [IPEJCTaBIEHA Ha pUcC. 5.
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Puc. 5. Cxema neanu3anum NMHHAMHAYECKOH HHOHKAIIMH CHMBOJIOR

[Tpu nAMHAMHUYECKON MHAMKAIIMM COOTBETCTBYIOIINE KAaTOMAbI BCEX MHAMKATOPOB OOBEIUHSIOTCA,
TO ecTh Karoabl cermeHTa A mHauKaTtopoB HG1...HG4 oO0beaunsrorcs B my A, KaToisl cermeHTta B
o0beauHsI0TCs B nHy B 1 T.4. O6mue anoasl nuugukaropoB HG1.. .HG2, nao6oport, pa3beauHs0TCS.

Ecin wmHaukatop peanu3oBaH NOJOOHBIM 00pa3oM, TO IOCIENOBATEIbHOCTb JUHAMHUYECKON
WHAMKAIMH CIeAYIoNIas:

- MUKPOKOHTPOJUIEP BBIJAET KOJ Yuciia 4 Ha KaToJbl BCEX MHAUKATOPOB, IPU ITOM HalpsKEHUE
nuTaHus nojaeTcs Tojabko Ha paspsa HG4. B pesynbrare nudpa 4 cBEeTUTCS TOIBKO Ha MHAUKATOPE
HG4,

-crrycTs Bpemsi, He 6onbiiee 1/100 cexyHIpl, Ha BCe CETMEHTHI BBIJAETCs KOJ yKucia 3, pu 3TOM
HaNpsDKEHUE MUTAHMS 1mofaeTcs Toyibko Ha paspsa HG3. B pesynbrate mudpa 3 cBETUTCS TOIBKO HA
unaukatope HG3;

— Ha CJeNyIoUIeM MHTEepBajie BpEMEHU Ha BCE MHJMKATOPHI BBLAAETCA KOJ 4Yucia 2, MPU 3TOM
HaNpsDKEHUE MUTaHUs MofaeTcs Toybko Ha paspsa HG2. B pesynbrarte mudpa 2 cBETUTCS TOJIBKO Ha
uaankaTope HG2;

- B KOHIIE IHKJIAa HAa HMHIUKATOPHI IMOJAeTCs KOA 4YHcia 1, a HampsbkeHWe NHTaHuA - Ha
uaaukarop HG1. B pesymerate mmdpa 1 cBerutcss Tompko Ha paspsny HGIL. Jlanee mporecc
MOBTOPSIETCS.

[TockonpKy KaXIbId pas3psii WHAUKATOpa OOHOBJSETCS C YacTOTOM Kak MuHUMyM 25 I,
YeloBEYECKHil T7Ia3 He 3aMevaeT MepIaHusl MHINKATOpa U Mpoliecc 0ToOpaxkeHus yncna 1234 xaxercs
MOCTOSIHHBIM, XOTSl B OJJUH MOMEHT BPEMEHHU BCErJa CBETHTCS TOJIbKO OJIMH pa3psan uHaukaropa. C
YBEJIMYEHUEM YACTOTHI OOHOBIIEHUS IU(P KAUYECTBO UHIUKAIIUN YITy4IIIaeTCs.

KoHTpoJibHbIE BONIPOCHI

1. KakoBo Ha3Haue€HUE CEMUCETMEHTHOT0 WHAUKATOpa?

2. Kak KOHCTPYKTHBHO MO>KHO PEaTi30BaTh CEMHCEIMEHTHBIN HHIUKATOP?

3. B deM cMbICT AMHAMUYECKON MHIUKALIAN?

4. C kaxkoil YacTOoTOM HEOOXOAMMO I0AaBaTh CHUTHANbBl YIpaBICHUs Ha HMHAUKATOp MpU

peanu3anuy JUHAMHYeCKON HHIuKauu?

dopma npeacTraBJieHus pe3yJbTara:

OTt4er JOMKEH COepIKaTh:

1. [ens paboTHI.

2. CxeMblI OAKIIIOUEHUS U YIIPaBIECHUS HHAUKATOPOM
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3. OTBeThI Ha KOHTPOJIBHBIC BOMPOCHI
4. BeiBoA 10 pabote

Kpurepun onenku:

OrneHka «OTJIIMYHOY CTaBUTCSI, €CJIM 3a/IaHUE BBINOJIHEHO BEPHO U MOJHOCTHIO.

OreHKa «XOpOIIOY» CTAaBUTCS, €CIIU JIOMYILEHA O/IHA MJIU JIBE€ OLIMOKH, TPUBEALINE K
HENPaBUWJILHOMY Pe3yJbTary.

OrneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEIECHO HEMOJIHOE BBIIIOJHEHUE 3aJaHUs.
OneHka «HeyI0BICTBOPUTEIBHOY» CTABUTCS, €CIIU 3aJjaHKHE HE BBIMOIHEHO.
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