J3 Nel. IIporpammupoBanue
(Tobko AT)

CMbICH 3aJaHusl COCTOUT B MOATOTOBKE K BhimonHenuto JIP 1, koTtopas moapazymeBaeT BialeHHe
s3eikoM C u mpuemamu otimanku (break point, watch) B cpeme AVR Studio. Crmaua /I3 - B Bume koza (Ha
¢dnemke). Kom nomkeH:

— ObiTh Ooopmiien B Buzae mpoekta AVR Studio, B HacTpolikax MpoeKTa IOJbKHA OBITh OTKIIIOYEHA
OTNITHMU3ALINS;

—  JIOJDKEH KOMITHIIHPOBATHCS, 3aITyCKaThCS,

— JIOIDKeH OBITh TMPaBMIIBHO OT(GOpMATHpOBaH (BCIOAY KOIW4decTBO tab'oB IOMKHO OBITH pPaBHO
KOJIMYECTBY OTKPBITHIX ONEPATOPHBIX CKOOOK);

— JIOJDKEH TIO3BOJISITH IOCMOTPETh OTBET B OTJIAMUUKE s BCeX 3a7ad (HAAO BBIKIIOYUTH
ONTHUMH3AIIHIO).

Pemenne 3amaun OKHO OBITH OGOPMIICHO B BUIE OTACibHOW (yHKuMH. [laHHBIE B QyHKIHUIO

nepenaBaThCsl HE Yepe3 TI00aNbHYI0 NepeMEHHYI0, a depe3 apryMeHThl (yHKIHUHA. THIBl BXOTHBIX U
BBIXO/IHBIX apTyMEHTOB JIOJDKHBI OBITH 0OOCHOBAHBI C TOUKH 3peHus 3amaun. Heobxomumo 060CHOBaHHO
BBIOPATH pa3psIHOCTh MPUMEHsIeMOTO 1estoro tuma (char, int, long) u ero 3uaxoBocTs (Signed, unsigned).
OYHKIUSIM U MIEPEMEHHBIM HEOOXOAMMO 1aTh aJcKBaTHbIe WMeHa. XOTs Obl TpaHciautoMm (“Hotya by
translitom”), Ho syumie mno-aHrMHCKH. [lOMHHTE: MpPOrpaMMy BBIOJNHSACT KOMIIBIOTEpP, HO YHTACT
YEIIOBEK.

IMpumep (3axaua Integer 24). TpeOyeTcst BBIYUCIUTL HOMEP JIHS HEIEIU 110 HOMEPY JIHS ¢ Hadaia
rojia, cuuTas, uro 1 ssHBaps - moHenenpbHUK. Homepa nHel Hemenu U IHEH roja HauuHaloTCs ¢ Hyms. s
pelIeHus 3a/la4i Hal0 MPOCTO B3STh OCTATOK OT NIEJNICHWS HOMepa THS B roxy Ha 7 (mHEl B Henelmo).
Jlorn4HO BBIAENUTH 3Ty ONEPALMIO B OTIENbHYI0 (PYHKIHIO M MPUAYMaTh el ynoOoBapuMoe Ha3BaHUE
day_of week nnn DayOfWeek. TTockoabpky aprymeHT GyHKIMU JeKHUT B quamazore 0-365, To Hanbomee
Onmu3kuii TUM maHHBIX — unsigned int (0-65535). BosBpamaemoe 3Ha4yeHHE JIGKUT B jauanasone 0-6,
NOATOMY THII pe3ynbTrara — unsigned char (0-255).

unsigned char day_of week(unsigned int day_of_year)
{

return day_of_year % 7;
}

s mpoBepku QYHKLIMH ClIeqyeT NpUAyMaTh XOTs Obl OJIUH, a JIydlle HECKOJIBKO HaOOPOB JaHHBIX IS
npoBepku. sl JaHHOTO TPUMEpa MOKHO MPOBEPHTH, HAIIPUMEp, MepBbIii moHeaenbHuK rona (0 1eHp B
roJly) U BTOpOU MOHeeTbHHK ro/a (7 AHb B rOAy).

int main()

{

unsigned char week_dayl
unsigned char week_day2

day_of_week(0);
day_of_week(7);

}

VYuuThiBas TO, YTO 3aJaHHH MHOTO, BCE T TECTOBBIC HMPHMeEphI OyAeT HeyA0oO0HO 3amyckaTh M3 main,
MO3TOMY KaXJI0€ 3aZlaHue ¢ TecTaMu O(OpMIISCTCS B BHJE OTACIbHOW (PyHKIMHU, 3TH (YHKIMH 3aTEM
BBI3BIBAIOTCS M3 Main. V3 Ha3BaHusi QyHKIMHM IOJDKEH OBIThH SICEH €ro HOMep W maparpad 3aJavyHHKa.
[Tpumep BBINIOJTHEHUS 3aJaHNS CM. Ha CJIeJ. CTPaHHULE
Haznavennele koHCYnbTaHThl U3 Tpynnbsl ACY nenarot nepBudHyto nposepky 3 y rpynmsl AT u
€CJIM MX TOTOBBI CIIyIIaTh, ACTSTCS CBOMMH 3HaHMSAMH 110 MporpammupoBaHuio. Ecin Gonee peransHo,
KOHCYJIbTaHT JIOJKEH:
—  yOeauThCs, 9TO KO HE CIIHM3aH;
— TPOBEPHUTH NPAaBMWIIBHOCTH pemieHus /I3, paccTaHOBKY OTCTYNOB B KOJ€ W MpoY. TpeOOBaHHS (CM.
BBILIIE)
— TMPOKOHCYJBTHPOBATH B CIIydae mpobiiem;
— yKa3aTh W MPOKOHTPOJIMPOBATH MCIPABICHHUE WHJYCCKOTO KOJA, €CIIM TAKOW BCTPETUTCS, XOTS BacC
MOTyT y0exaaTh, uTo ""Bce ke U Tak ke padoraer!";



— €CJIM Yy KOro-To CJIMIIKOM MHOI'O HpOGHCM, BBIIBUTHh MX W II0 COIIACOBAHUIO C IIPEIIOgaBaTCIIEM
YIOPOCTUTH 3aaHHUE, YTOOBI HE 3aCTaBIIATh YeJIOBEKa IIPBITAaTh BBIIIC I'OJIOBBI,

— B OTYETEC 3alHnCaTb KaKUC HCIIPABJICHUA OBLIH Y KaXXIA0ro KOHCYJIBTUPYEMOTO (HI/IHII/ITC IpsMO B
HNCXOOHHUKAX B KOMMCHTApHUAX, KOMMCHTApUn CO6epI/ITC B OJHOM MCCTC)

Bamura /I3 — mocie MepBHYHON MNPOBEPKH y KOHCYJIBTAHTOB HAJO OTBETHTh HAa BOIPOCHI II0
HAIMMCAaHHOMY KOJy. Bormpocs! OyayT HarpaBiieHbI Ha POBEPKY 3HAHHM 10 MaTepPUAITy, H3I0KEHHOMY Ha
cemuHapax (tumbl nepemeHHbix B «Cy», BerBienue if, nuxn while, noanporpammer (GyHkiumn) u ap.).
Bomnpocsi 0yayT

IIpumep BoinoHenus /I3 mo nporpaMMIpPoOBaHHUIO:

unsigned char day_of_week(unsigned int day_of_year) {
return day_of_year % 7;
}

void task4_24() {
unsigned char week_dayl
unsigned char week_day2

day_of_week(9);
day_of_week(7);

}

void task5_15() {
// pewaem 3apady 15
}

// ... aHanoru4yHo odopmnsieM OCTajibHble 3aAauu

// Bbi3biBaeM Bce 3ajaudu U3 ofHOro mecTta - oyHkuum main()

int main()

{
task4_24(); // Bbi3biBaeM peweHue 3afjauun 24 naparpada 4
task5_15(); // Bbi3biBaem peweHue 3ajaym 15 naparpada 5
// ... @aHaNOrM4yHO BbI3bIBAEM peElWeHUs ApYrux 3apad

113 Ne2. Ilennlie 0e33HakoBblie (I103MIHOHHBIE CHCTEMbBI CUMCIICHHS])

(n191 BCex rpynm)

[Mpunumaercs Ha Oymare. JIoJDKHBI OBITH IMPOJEMOHCTPUPOBAHBI BBIYUCICHHS, TPUBOMISAIINEC K
oTBeTy (YTOOBI TPOBEPHUTH NPABUIBHOCTh PACCYXKICHWH M YMEHHE IPOM3BOAMWTH BEIUMCICHUS 0e3
KOMIIbIOTEpa). Pe3ysbTar OKpyriauTh 10 OJIMKAWIIEr0o B COOTBETCTBHM ¢ TaOmuilel (IpU OKPYIJICHUH,
HampuMmep, 10 4 NeCITUYHBIX pa3psioB, HEOOXOIUMO BEIUYUCIUTE 5 Pa3psIoB).

Taboauua. Pa3psiiHocTh NpHU OKPYIJIEeHUH pe3yabTaTa

IIpeoOpa3zoBanue KosmyecTBO pa3psiioB B IpOOHOM YacTH YHCIa
bin2dec 4 MEeCATUYHBIX paspsaa
bin2hex 4 rrecTHAIIATEPUYHBIX paspsjia
dec2hex 4 nrecTHAIIATEPUYHBIX paspsjia
hex2bin 16 TBOWYHBIX pa3psja
hex2dec 4 NecATUYHBIX pa3psaa
dec2bin 8 IBOMYHBIX Pa3psII0B

Bonpocs! k 3ammure:
— ®dopmyna NMO3HUIMOHHON cucTeMbl cuucieHus. [IpencraBinenue NpoOHBIX YuceN ¢ (QUKCHPOBAHHON
TOYKOH. J[nana3oH 3HaYCHUN Pa3psI0B YKCell. Pa3psaHoCTs APOOHOM U 1I€JI0H YacTH YuCIa.



— O6ocHoBanue anroputMa mepesoja dec2bin ms memoit 1 1poOHO#M yacTw. BO3MOKHO JIH IPUMEHEHNE
anroputMa i epesoaa dec2hex?

— OOocHOBaHHME CBS3U MEXIY ABOWYHOW W IIECTHAANATCPUIHON CHCTEMOW CUHCIEHHS IS IEJIOW U
JIPOOHOM YacTH.

13 Ne3. Ilesbie 3HakoBbI€ (JlomoJTHUTEILHBIN KO)
(Tobko AT)

TpedoBanus Kk 0)opMIEHHIO:

[Ipuanmaercs Ha Oymare. J[OJDKHBI OBITH MPOJEMOHCTPHUPOBAHBI BBIYHCICHHS, TPUBOMAILINE K
OTBETY (YTOOBI TMPOBEPUTH MPABUIBHOCTh PACCY)KICHWH W yMEHHE NPOM3BOAWTH BBIUMCICHHA O€3
KOMITBIOTEPA).

IIpumepHbIe BONPOCHI K 3aLUTE:

— OrmpeneneHne MOMOTHATENFHOTO KOAa. BrrauTaHne 4ucen ¢ MOMOIIBIO ammapaTHoro cCyMMaTopa W
JIOTIOTHATEIHHOTO KOJIA.
— Onepauus pacpocTpaHEeHHUs 3HAKa.

13 Ne4d. BemiectBennblie unciaa (Popmar IEEE-754)

(n1s1 Bcex rpymnim)
TpedoBanus K 0popMIeHUIO:
Te xe, uto u 13 Ne2

IIpumepHbIe BONPOCHI K 3aLIUTe:

®opwmart IEEE-754 ¢ ogunapHoii U nBOMHON TouHOCTH. [IpsMOii KO CO 3HAKOM, MAHTHCCA, CTETICHb.

MuHuMansHOE 3HaYeHHe Yucia, mpeacraBumoro B popmare |IEEE-754 (MammHHbI HYIIb)

MakcuManbHOe 3HaueHHe YHCIa, mpencTaBuMoro B popmate |IEEE-754

[TorpenrHocTs TipeCTaBIESHIS YUCEI C TUIABAIOIICH TOYKOM (MAIIMHHBIA STICHIIOH)
— MamwuHHBIA 3MCWIOH W MAalIMHHBIA HyNb. UeMy paBeH MalIMHHBIN HYJdb TIpU paboTe C IeTbIMU
YHUCIIAMH, €CTh JI KaKHe-TO IPoOIeMbI?
— Cnenunanwsubie 3Hauenus: 0, -oo, +oo, NaN. Omeparuu, B pe3ynpTaTe KOTOPHIX BO3HUKAIOT CIIEI.
3HAYEHUS U CIIOCO0 WX MPEACTaBICHUS.
Ccebliaku
1. http://www.softelectro.ru/ieee754.html
2. Yoiikepnu JIx. [IpoekTrpoBanue UPPOBLIX yCTpoiicT, 2002

JlaGoparopHasi pabora Nel. IlopTsl BBOAa/BbIBOAA
TpedoBaHuA K KOIY:
Hyx TpeOoBaHMil: ecnM BHENIHE TporpaMma paboTaeT, HO €€ CTPyKTypa IIioxas
(pr,Z[HOO6’LHCHI/IMaH JIOTUKA, HC HCIIOJIb30BAHBbI HpI/IeMI)I, HN3JIOKCHHBIC Ha CeMI/IHaan nu ynpomafomlzle
Koz, mMporpamMmma CrmmcaHa y coceaa 663 HOHI/IMaHI/Iﬂ), TO U IIporpamMma 1Jioxas. HJ'IOXI/IC nporpaMmsbl HE

NPUHUMAIOTCS, TOKA HE CTAHYT XOPOITUMH.

—  Kon nomxken ObITH OTPOpMATHpOBaH MO TeM e mpasuiam, 4to u JI3 Nel,3 (kommdecTBo tab'oB
BHYTpPH OIEPATOPHBIX CKOOOK).

— JloyKHBI MCIIOJIB30BaThCS MMEHOBaHHBIE KOHCTaHTHI (#define), roe ato menecoobpasHo (Hanmpumep,
JUI yKa3aHHs KOJIMYECTBO DIIEMEHTOB MAaCCHBA, JJIUTEIBHOCTh May3bl, H_B JPYTHX NOJAOOHBIX

cayyasx!).
— MHcnonw3oBanue maccuBoB. Hanpumep, ana ceetopopa He Hago NUCaTb KOA TUNA:



http://www.softelectro.ru/ieee754.html

while (1) {
PORTA = 0b01111111; // xoI KpaCHOT'O CBETOIMOIA
_delay ms(1000);
PORTA = 0b01011111; // xom KpacCHOTO M 3EJIEHOTO CBETOIMOIa
_delay ms(1000);
// W T.O. OJ9 OCTAaJIbHEIX LIBETOB

}
B sTOM M OAOOHBIX CITydasx MCIIOIb3YHTE MACCHUBHL.
O0s13aTeNbHO UCIIONB30BaHKe TIOONTOBLIX Omepaluii BMecto cpaBHenumii Trma PIND == 0b11111011.
Ecin ectp 0o4eBHIHBIN TOBTOPSIOUIMICS WM JOTHYECKH OTACNBHBIA OJIOK KOma, ero Tpedyercs
BBICTTUTh B TOJAIpOrpamMMmy. BXOJHBIC NMEPEMEHHBIC, WX THII JIOJKHBI OBITh OOOCHOBaHBI. TuI
pe3ynbTaTa Takke JO0JDKeH ObITh 000CHOBaH. Henb3s MCmonb30BaTh T0OANbHBIE MEPEMEHHBIC IS
nepesavyn mapaMeTpoB B GYHKIIHM.

IIpuMepHBbIe BONPOCHI K 3a1LHUTe:
ba3oBble (0CHOBHBIE) BONIPOCHI
CKOJIBKO HOXKEK y IOPTa MUKPOKOHTPOJIIIEpa M CKOJIBKO HOXKEK Ha cxeme (puc. 5) B AIEKTPOHHBIX
Jekuusax no nopram BB
Cxonbko OuT nH(pOpManuu XpaHuTcs B 0qHOM Tpurrepe. CKOJIbKo OMT WH(OPMAINH B PETUCTPE
DDRA. Kak cBs3an tpurrep DDRA3 u peructp DDRA?
Hamucath Ha pacnieyatke 3HaueHue 6uroB (npunsate PUD =0):
o [lpu 3anucu B Tpurrep jgorudeckoii 1 ( pexxum 3anmcu). Kak cBsizan ypoeHs Horu PA3 n
3HaueHue Tpurrepa PORTA3
o [pu 3anucu 8 PORTAS3 5or. 0 ( pexxum 4TeHws)
Tabmuma nctuaHOCTH Morudeckoro U. [lobutosoe u normdeckoe M Ha mpumepe
0b100 & 0b010
0b100 && 0b010 (;rormueckast ¥ MIOOUTOBAS HHTEPIIPETALINS YHUCENT).
Jlornueckast 1 moouToBasi nHBepcus Ha nmpumepax ~0b010, !'0b010
Bpemennas quarpamma nojoXeHus! KHONKU. Bo3MoxHbIe KOMOMHALMH TEKYLIETO U MIPEABIAYIIEr0
Jor. ypoBHs Ha Hore nopta BB. Ta0nuia ncTHHHOCTH 14 ONIpeieNIeHHs OJI0KEHUS KHOTIKH

X Y R
1 1 ?
0 1 ?
0 0 ?
1 0 ?

Peanu3zanust TabIHIEI UCTHHHOCTH

Pazo6paTe mpuMep MOJOKEHHS «HYKHOW» U « HEHYXHOW» KHOMKH. IIpocTO BBIUMCINTH 3HAUEHHE
nepeMerHoi buttons

JlonoJIHUTEIbHBIE BONPOCHI:

Kaxkue ycrpoiictBa u3 kypcoB Dnekrponuka YA, [IUII, MOXHO MOAKIIOYUTH K MUKPOKOHTPOJLIEPY.
Hazosute 3-5.

KonmnuecTtBo mopToB BBOAa/BbIBOJAa MHKpokKoHTpoiuiepa ATMegal6. Mx paspsaHocTs U
BO3MOXXHOCTb JBYHAanpaBiieHHOH paOoTel. [lpuHumnuansHas cxeMa BBIBOJIOB ITOPTOB BBOJA/BBIBOJA
ATMegal6. Ilotpebutens m WCTOYHWK curHana. [lacCMBHBIA M aKTHBHBIM HCTOYHHK CHTHAJIA.
TloaTsrusarouuit pe3ucTop.

[IporpamMmMupoBanue HOpPTOB BBOja/BhiBOAa. Hasnauenume peructpoB DDRX, PORTX, PINX: kak
CKOH(HUTYpHUPOBaTh PEXKUM BBOJIA/BBIBOJIA, KAK BKIFOYHTH W BBIKIFOYHUTH MOJITATUBAIOIINN PE3UCTOP,
KaK 3amucaTh JaHHbIE B MOPT M NMPOYUTATh U3 mMopTa. Kak ympaBisTe HOKKaMU MOPTOB OTJENIBHO:
HalpuMep, B PEXKMME BBIBOJA MOAATh HAa OJHY HOXKY mopta Jyior. 1 (umum jor. 0), a ocraipHbIE
OCTaBHUTH B HEM3MEHHOM COCTOSHUH.



Perucrparust MoMeHTa Ha)XaThsi KHOTIKY B riporpammMe. O0001IeHre Ha CiTydail HECKOJIBKUX KHOTIOK
(pacckassiBaioch Ha cemunape 23.10.2012).

TabnuIbl HICTHHHOCTH MOOMTOBBIX (Topa3psaHbiX) onepanuit — W, NI, Uckin. UIN. [Ipumenenne
MOOUTOBBIX OMEpaIuii: TPOBEpKa COCTOSIHUS OUTa («YCTaHOBJICH» — JioT. 1 / «cOpomieH» — Jyor. 0),
YCTaHOBKa MU cOpoc Outa. TpakTOoBKa IEPEMEHHBIX KaK OHTOBBIX MAacCHBOB M 4HCEI B
MO3HIIMOHHOM crucTeMe cunciieHus. CpaBHEHHE TTOOUTOBBIX M JIOTHIECKUX OMEPaIlnii.

Macku OurtoB. Co3gaHue MacKu JUii HEKOTOPOTO OMTa IO €ro HOMEpPY C IMOMOIIbIO CIIBUTOBBIX
onepauuu.

CcblIKHn
1. http://www.gaw.ru/html.cqgi/txt/doc/micros/avr/arh128/7.htm
2. http://easyelectronics.ru/rabota-s-portami-vvoda-vyvoda-mikrokontrollerov-na-si.htmi
3. http://avrlab.com/node/31
4, http://roboforum.ru/users/robot/02.htm

JlaGoparopHasi pabora Ne2. /Iucniieii, CTpOKH

TpebdoBanus K KoAy:

Takwue xe, kak u x JIP1.

Bonpoce! k 3amure:
Komuposku cumBosio: ASCII, pacumpennas ASCII (va mpumepe win-1251). 3auem Hy»Ha KOI0Bas
cTpaHua i pacmupeHHoit koaupoBku ASCII? KonupoBka cUMBOIOB qucIIIes U3 J1a00paTopHOro
komiutekTa. OObeM mamsTH, TpeOyemblil /i xpaHeHus cuMBoja B komupoBkax ASCII, Unicode.
Kakoit tun manubIX s3bika C, MO3BOJSIET XpaHHTh CHMBOJIBI B PACCMOTPEHHBIX KOIUPOBKAX M
nouemy?
[IpencraBnenne cTpok B s3bike C. 3aueM HyxkeH cumBoi 0X00 B koHIe crpoku? (OOBSICHHTH Ha
npuMmepe (QYHKIUH BBIYUCICHHS IJIUHBI CTpokW). Mcmonmp3oBanue ykasarteneil mpu pabore co
cTpoKamu (1 BoOOIIIEe, JIF000I BOIIPOC, pACCMOTPEHHBIH B ThIOTOPHAJIE 110 YKA3ATEIISIM).

Oyukuus  Sprintf u ee npuUMEHEHWE IS LENbIX, BEIICCTBEHHBIX 4YHCEN, W CTPOK. ByayT
3JIEMEHTAPHBIE 3aJJaHUs HA [IOHUMaHUE.


http://www.gaw.ru/html.cgi/txt/doc/micros/avr/arh128/7.htm
http://easyelectronics.ru/rabota-s-portami-vvoda-vyvoda-mikrokontrollerov-na-si.html
http://avrlab.com/node/31
http://roboforum.ru/users/robot/02.htm
http://wiki.markodelgroup.ru/lib/exe/fetch.php?media=pointers.rar



