A3 Nel. IIporpamMupoBanue
(Toabko AT)

CMbICTT 3aJ1aHHsl COCTOUT B TMOATOTOBKE K BhimosHeHUto JIP 1, koTopast moapasymMeBaeT BiaacHue
s3eikoM C u npueMamu otiaaku (break point, watch) B cpene AVR Studio. Cnaua /I3 - B Buae kona (Ha
merke). Kox momxkeH:

— OwiTh OopopmiieH B Buze mpoekra AVR Studio, B HacTpoiikax MpoeKTa IOJHKHA OBITh OTKIFOYCHA
ONITUMU3AIIHS;

—  JIOJDKEH KOMITWJIMPOBATHCS, 3aITyCKAThCS;

— JIODKEH OBITh TMPaBUILHO OT(OpMaTHPOBaH (BCIOAY KOMWYECTBO tab'oB MOKHO OBITH PaBHO
KOJIMYECTBY OTKPBITHIX OMEPATOPHBIX CKOOOK);

— JIOJDKEH TIO3BOJISTH IMOCMOTPETh OTBET B OTJIAAUMKE Ui BCeX 3afnad (Hajo BBHIKIIOYHTH
ONTUMH3AIIHIO).

Pertenue 3agauu JOKHO OBITH OGOPMIIEHO B BUE OTAEAbHON (yHkuuu. JlaHHBIE B (QYHKIHIO

nepesaBaThCsl HE Yepe3 TI00ANbHYI0 MEPEeMEHHYI0, a 4epe3 apryMeHTHl (yHKIUH. THUIB BXOIHBIX U
BBIXOJTHBIX apIYMEHTOB JIOJDKHBEI OBITH 00OCHOBAaHBI C TOUKH 3peHUs 3agadn. Heo6xoaumMo 060CHOBAaHHO
BBIOPATh pa3psiIHOCTD MPUMEHSIEMOTO LeIoro tumna (char, int, long) u ero 3HakoBoCTh (signed, unsigned).
OYHKIUIM U IEPEMEHHBIM HEOOXOIMMO JaTh ajeKBaTHbIC MMeHA. XoTs Obl TpaHciutoMm (“Hotya by
translitom™), HO ny4me mno-aHruicku. [loMHUTE: TporpaMmy BBINOJHAET KOMIBIOTEP, HO YUTAET
YEJIOBEK.

ITpumep (3agaua Integer 24). TpeOyeTcst BEIYUCIUTL HOMEP JTHS HEICIH 110 HOMEPY ITHS ¢ Hadaia
roja, cumtasi, 4yto 1 sHBaps - moHeAensHUK. Homepa nHel Henenu U IHEH roja HaYUMHAIOTCA ¢ HyIs. st
pelIeHus 3a1a4 Halo0 MPOCTO B3STh OCTATOK OT JEIEHHS HOMEpA ITHSA B TOAy Ha 7 (AHEH B HENENio).
Jlorn4HO BBIAENUTH 3Ty ONEPALHUIO B OTAENbHYI0 (QYHKIHIO M MPUIyMaTh € yaoOoBapuMoe Ha3BaHUE
day_of week nimmu DayOfWeek. [Tockonbky aprymenT QpyHKIMHU J€KUT B nuamnazoHe 0-365, To Hanbonee
Omm3kmii TUTT MaHHBIX — unsigned int (0-65535). BosBpamiaemoe 3HadeHWE JIGKUT B nuarnazone 0-6,
MOSTOMY THII pe3ysibTara — unsigned char (0-255).

unsigned char day_of week(unsigned int day_of_year)
{

return day_of_year % 7;
}

Juist mpoBepky QYHKIWU CIIeyeT MPUAyMaTh XOTs Obl OJIUH, a Jy4lle HECKOIBKO Ha0OPOB JAHHBIX JUIS
npoBepku. [IJis JaHHOTO MpUMepa MOXKHO MPOBEPHUTH, HATIPUMED, MEPBBIA MOoHeAETbHUK To1a (0 1eHb B
TOJy) ¥ BTOPOH MOHEAETbHUK roaa (7 IeHb B TOMY).

int main()

{
unsigned char week_dayl = day_of_week(0);
unsigned char week_day2 = day_of_week(7);

}

YuuThiBas TO, YTO 3aJaHUIl MHOT'O, BCE 3TH TECTOBbIE NMPUMEPHI OyAeT HEYAOOHO 3aIycKaTh M3 main,
MO3TOMY KaKIO€ 3aJaHue ¢ TecTaMu o(opMisieTcsl B BUAC OTAETbHON (YHKUUH, 3TH QYHKLIUHU 3aTeM
BBI3BIBAIOTCS M3 main. 3 Ha3BaHus (YHKUMHU AOJDKEH OBITH SCEH ero HOMep W maparpad 3agadHHKa.
[IpuMep BBINOIHEHHUS 3a1aHUSI CM. Ha CJIe]l. CTPaHHLIE
Ha3nauennsle KoHCYIbTaHTH U3 rpynnsl ACY nenatoT nepBuuHyto nposepky 3 y rpynner AT u
€CJIM MX T'OTOBBI CIIyIaTh, AEJSTCA CBOMMHU 3HaHMAMH II0 IporpammupoBanuto. Eciin Gosee neranbHo,
KOHCYJIbTaHT JOJKEH:
— yOenuTbcs, UTO KOX HE CIIN3aH;
— IPOBEPUTH IPABWIBHOCTh pemieHus I3, pacCTaHOBKY OTCTYIOB B KOJE€ U NpoY. TpeOoBaHUA (CM.
BEIIIIC)
— TPOKOHCYJIBTUPOBATH B CIy4ae Mpooiem;
— yKazaTh U NPOKOHTPOJIMPOBATH MCIPABICHHWE MHIYCCKOrO KOJa, €CIIM TAaKOM BCTPETUTCS, XOTS Bac
MOTYT yOexIaTh, 4To "BCe ke U Tak ke padoTaet!";



— €CiHW y KOTO-TO CJHIIKOM MHOTO MpOOJIeM, BBISIBUTh MX M IO COTJIACOBAHHIO C IIPEIoaBaTeeM
YIPOCTUTH 33JlaHKe, 9YTOOBI HE 3aCTABIISATH YeJIOBEKA MPBITaTh BEIIIE TOJOBHL,

— B OTYeTe 3amucarh KaKWe WCIpPaBIeHUS OBUIM Y KaXIOT0 KOHCYJIBTHPYEMOTro (MHIIUTE TPSIMO B
UCXOJHHUKAX B KOMMEHTAPHIX, KOMMEHTapUH COOCPUTE B OJTHOM MECTE)

3ammura /I3 — mocie TepBUYHONW MNPOBEPKH Y KOHCYJIBTAHTOB HAJ0 OTBETUTh Ha BOIMPOCHI IO
HAITMCaHHOMY KOAy. Borpockl OyayT HallpaBlieHbl Ha TPOBEPKY 3HAHUMN IO MaTepUaly, U3I0KCHHOMY Ha
cemuHapax (Tumbl nepeMeHHbIXx B «C», BetBienue if, mukn while, momnporpammel (pyHKIIMK) U 1Op.).
Bonpoce! 0yayT

[pumep BoinonHeHus /3 mo nporpammMupoBanuio:

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(0);
day_of_week(7);

}

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

// ... aHanoru4yHo odopmnsaeMm ocTasibHble 3a[auyu

// Bbi3biBaeM BCe 3ajayu M3 oAHOro mecTa - oyHKkuuum main()

int main()

{
task4 _24(); // Bbi3biBaem peuweHue 3ajadn 24 naparpada 4
task5_15(); // Bbi3biBaem peweHue 3agauu 15 naparpada 5
// ... @aHaNOru4yHO BbI3bIBAEM pelleHUsa ApYyrux 3agad

13 Ne2. Ieanlie 6e33naKoBbIe (II03MIMOHHBIE CHCTEMbI CUUCTEHUSA)

(1151 Beex rpymm)

HpI/IHI/IMaCTCﬂ Ha 6yMare. HOJ’I)KHLI OBITh MPpOACMOHCTPHUPOBAHBI BBIYMCJIICHUS, NPUBOAAIINC K
OTBETY (YTOOBI TIPOBEPUTH TMPABWILHOCTH PACCY)KICHHA W YMEHHE NPOW3BOIWUTH BBIYHCIICHUS 0e€3
KOMIIbIoTepa). Pe3ynbrar OKpyrauTh A0 OnmkKalIiero B COOTBETCTBMM C TaOnuued (IIpU OKPYIJICHHH,
HaIrpuMmep, 10 4 ACCATUYHBIX pa3psaa0B, HeO6XO,I[I/IMO BBIYUCIIUTE 5 pa3psm013).

Tabamnna. PaspsaaHocTs PN OKPYIJIEHNH pe3yJIbTaTa

IIpeoOpa3oBanue Konu4yecTBo pa3psaioB B ApOOHON YacTH YHCIa
bin2dec 4 necsTUYHBIX paspsia
bin2hex 4 mecTHaIIATEPUYHBIX pa3psaaa
dec2hex 4 mecTHAMIATEPUYHBIX pa3psaaa
hex2bin 16 nBOMYHBIX pa3psaaa
hex2dec 4 necATUYHBIX pa3psaaa
dec2bin 8 TBOMYHBIX Pa3psI0B

Bonpocs! k 3amure:
— @dopmMyna MO3UIMOHHON cucTeMbl cuucieHus (¢popmyna (1) u3 nexuwmii). IIpeacraBienue ApoOHBIX
yrcen ¢ GUKCUPOBaHHON TOUYKOW. /lMana3oH 3HaYeHUH pa3psaoB uucel. Pa3psaHocTs IpoOHOI 1 1enoi
YacTH YHCiIa.



— UeMy paBHHI 1, p BO Bcex 3amanHusx J[3?
— Kakoit Bua npumet dpopmyia (1) mist 6e33HakoBsIx TumoB unsigned char, unsigned int, unsigned long
B apxuTekTypax AVR, x86.
— Kak Bausietr pazmepHOCTh 0€33HAKOBOTO TUIIA JJAHHBIX HA JUATIA30H MPEICTABUMBIX YUCEIT?
— Ormepanus MpUBEICHUS THIIOB:
O  OT MCHBIIIEH pa3MEPHOCTH TUTIA K OOJIBIIICH
O OT OoJIbIe Pa3MEPHOCTH THIIA K MEHBITICH
[IpuBecTr mpuMeps! KO/1a, B KOTOPHIX OCYIIECTBISIFOTCS 00a 3TUX BapuaHTA.
Kakas w3 »stux omepamnmii 6onee omacHa? [lpuBenute mpumep NOTEpPH AAHHBIX TIPU OMEPALUN
MIPUBEIEHUS THIIA.
— Uro Takoe IeN0YNCIICHHOE TIepenoiHeHre? B KakuX cirydasx omacHoO IEJIOUHCICHHOE MTEPETOTHEHUE?
— OO6ocHoBanue anroputMa nepesona dec2bin mns menoii u ApoOHOM yacTH. Bo3MOKHO JTH IpUMEHEHHE
anroputMma Juis nepesoaa dec2hex?
— OO6ocHOBaHWE CBSI3W MEXAY IBOMYHON W IIECTHAANATEPUIHON CHCTEMOH CUMCICHUS IS MEJION U
JIPOOHO¥ JacTu.

I3 Ne3. Ileanbie 3HakoBbI€ (JlONMOJTHUTEIbHBIA KOJ)
(Toibko AT)

TpedoBanus k opopMiIeHHIO:

[Ipunumaercst Ha Oymare. JIoDKHBI OBITH NMPOJEMOHCTPUPOBAHBI BBIUMCIICHHSA, NPUBOASALINE K
OoTBeTY (YTOOBI MPOBEPUTH MPABUIBHOCTh PACCY)KICHUH M yMEHHE HpPOHM3BOAWUTH BBIYMCIEHHS 0e3
KOMITBIOTEPA).

IIpuMepHbIe BONIPOCHI K 3a1UTE:

— OrmpeneneHne TOMOITHUTENBHOTO KOAA. BrluMTaHMEe ymMcen ¢ MOMOIIBIO aNnapaTHOro cyMMaTopa u
JIOTIOJTHUTENBHOTO KOJIa.
— Omepanus pacipocTpaHEHUs 3HAKa.

A3 Ne4. BemectBennbie yncia (Dopmart IEEE-754)

(as1g Beex rpymi)

TpedoBaHusa K 0)opMIIEHHIO:
Te xe, uto u JI3 Ne2

IIpumepHBbIe BONPOCHI K 3a1IHUTe:
—  ®opwmat IEEE-754 ¢ oquHapHoO# 1 1BoMHON TouHOCTH. [IpsiMOli KO cO 3HAKOM, MaHTHCCA, CTEIIEHb.
— MuHumansHOe 3HaYeHue yrcia, npeactaBumMoro B popmare IEEE-754 (MammHHbIN HYIIb)
— MakcuManbpHOE 3HaUYCHUE YUCIIa, IpeacTaBuMoro B popmare IEEE-754
— TlorpemHocTh MpeaCTaBICHUS YMCEIN C TUIABAIOIIEH TOUYKON (MAITMHHBIN SIICUIIOH )
— MamwuHHBIA SIICHIOH W MaIlMHHBIA HyJb. UeMy paBeH MaITWHHBIA HYJIh MPH paboTe ¢ MEITBIMH
YUCJIaMH, €CTh JIU KaKHe-TO MPOOIeMbI?
— Coeuunansubie 3HaueHus: 0, -co, +oo, NaN. Omnepamuu, B pe3ylbTaTe KOTOPHIX BO3HUKAIOT CIICII.
3HA4YEHUS U CIIOCOO MX MPEICTaBICHUSI.
Ccebliku
1. http://www.softelectro.ru/ieee754.html

2. Voaiikepmu Jx. [IpoexTupoBanue nudpoBbIx ycTpoiicts, 2002

JlaGopaTopHuasi pabora Nel. IlopTsl BBOAa/BbIBOAA



TpeGoBanus K Koay:
Jyx TpeOoBaHMI: eclii BHEIIHE NporpaMma padoTaeT, HO ee CTpyKTypa Iuioxas

(TpyaHOOOBSICHUMAS JIOTHKA, HE WCIONb30BaHbI MPUEMBI, M3JI0KCHHBIC HA CEMHHAPAX M YIPOIIAOIINE
KOJI, IPOrpaMMa CIUCcaHa y cocella 0€3 MOHUMAaHUs), TO U IporpaMMa rioxas. [1moxue nporpaMMel He

MMPUHUMAKOTCH, ITOKA HC CTAHYT XOPOIINMHU.

Kox momxen ObiTh oTopmaTupoBaH Mo TeM ke npaBwiam, uyto U J3 Nel,3 (xomuuectBo tab'oB
BHYTPH OIIEPATOPHBIX CKOOOK).

JI0/KHBI HCITIOJNIb30BAThCS KMEHOBaHHbIE KOHCTaHTHI (#define), rae aTo nenecooOpa3Ho (Hampumep,
JUId yKa3aHWs KOJIMYECTBO JJIEMEHTOB MAacCCHBA, MJIUTEIBHOCTh Nay3bl, H B JPYIUX IOJ00OHBIX

cayuasx!).
Hcnoas3oBanne maccuBoB. Hanpumep, ana ceetodopa He Hago nucaTb Koa Tuna:
while (1) {

PORTA = 0b01111111; // xom KpacHOTO CBETONMOIA
_delay ms (1000);
PORTA = 0b01011111; // xOom KpPacHOTO M 3eJIEHOTO CBETONMOIAa
_delay ms(1000);
// M T.O. 0JiS OCTAJIbHHEIX LBETOB

}
B 5TOM M MOAOOHBIX ClTydasx UCIIOJIb3YHTE MACCUBBI.
O0s3aTenbHO UCTIONIB30BaHKE MTOOUTOBBIX onepauii BMecto cpaBHeHuid Thna PIND == 0b11111011.
Ecnu ecth odeBMAHBIA MOBTOPSAIOLIMICS WM JOTMYECKH OTACIBHBIA OJOK KOIa, ero TpedyeTcs
BBIICJINTh B IMOANpOrpaMMy. BXoJHble mepeMeHHble, UX TUI JOJDKHbI ObITh 00OCHOBaHBIL Tum
pe3ynbpTaTa Takke JOJDKeH ObITh 000cHOBaH. Henmb3st Mconp30BaTh Ii00aIbHBIC EpEeMEHHBIC IS
nepeaayy napameTpoB B pyHKIMH.

IIpumepHBIe BONPOCHI K 3aIIuTe:
ba3oBble (0CHOBHBIE) BOIIPOCHI
CKOJBKO HOXKEK Y TIOPTa MUKPOKOHTPOJIJIEPA M CKOJIBKO HOXKEK Ha cXeMe (pHC. 5) B AIEKTPOHHBIX
nekuusx mo nopram BB
Ckonbko OuT nH(pOpMAanuu XpaHUTCs B 0 JHOM Tpurrepe. CKOJIbKo OUT UH(OPMAITUH B PETUCTPE
DDRA. Kak cBsizan Tpurrep DDRA3 u peructp DDRA?
Hamucate Ha pacnieuyatke 3HaueHue 6utoB (npuusats PUD =0):
o Ilpwm 3amucu B Tpurrep jgorudeckoit 1 ( pexum 3ammcn). Kak cBsizan yposeHs Horu PA3 u
3HaueHue Tpurrepa PORTA3
o Ilpwm 3amucu B8 PORTA3 nor. 0 ( pexxuM aTeHmsI)
Tabmuia uctuaHOCTH Norudeckoro M. [TobutoBoe u noruueckoe M Ha mpumepe
0b100 & 0b0O10
0b100 && 0b010 (mormdeckast M TOOUTOBAST MHTEPIIPETAITIS YHCE).
Jlornyeckas u mobutoBas uHBepcus Ha mpumepax ~0b010, 10b010
Bpemennas muarpamMma rmoyio>KeHUsI KHOTIKH. BO3MOXXHBIE KOMOMHAIIUY TEKYIIIETO U PEIBIIYIIETO
Jor. ypoBHs Ha Hore mopta BB. Tabnuma nCTHHHOCTH [T OTpeAeTICHHS TTOJI0KEHHUS KHOTIKH

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

Peanu3anust TaGIUIBI HCTHHHOCTH

Pa3o0path mpuMep MOJOKCHUS «HYKHOW» M « HEHYXHOM» KHOMKU. [IpOCTO BBIYUCIUTEL 3HAUCHUE
MIEpPEeMEHHOM buttons

JlomoJiHuTEeIbHBbIE BONPOCHI:



Kaxwue ycTpoiicTBa n3 kypcoB Dnekrpornka YA, LTI, MOXHO TOIKITIOUYNTE K MUKPOKOHTPOJLIEPY.
Hazosure 3-5.

KoauuecTBo 1mopTOB BBOAA/BBIBOAAa MHUKpOKOHTpoiuiepa ATMegal6. Hx pa3psagHOCTh U
BO3MOXXKHOCTb ABYHanpaBlieHHOH paOotel. [IpuHIMIUansHas cxemMa BBIBOJOB IOPTOB BBOJA/BHIBOAA
ATMegal6. I[lorpeOutens M HUCTOYHUK cHrHaia. IlacCUBHBI W aKTUBHBIA HCTOYHUK CHTHAJA.
TloxarsruBaromuii pe3ucTop.

[IporpammupoBanue mopToB BBOAa/BeIBoga. Hasznauenme permctpoB DDRx, PORTx, PINx: kak
CKOH(UTYpUPOBaTh PEKUM BBOJIA/BBIBO/IA, KAK BKJIIOYHTH U BBIKIIOYUTH MMOATATUBAIOIINI PE3UCTOD,
KaK 3alucaTh JaHHbIE B IOPT M NMpo4HUTaTh U3 nopra. Kak ynpaBisTe HOXKKaMH IIOPTOB OTHEIBHO:
HammpuMep, B pEKMMeE BBIBOJA MOAATh Ha OAHY HOXKY mopta Jjor. 1 (wmm sor. 0), a ocTanbHbIe
OCTaBUTh B HEU3MEHHOM COCTOSIHUU.

Perucrparus MoMeHTa HaxaTusl KHONKK B nporpamMe. O6o01eHe Ha cay4ail HEeCKOJIbKUX KHOIIOK
(pacckasbiBanoch Ha cemuHape 23.10.2012).

Tabnuipl ICTUHHOCTH MOOUTOBBIX (TIOpa3psiaHbIX) onepanuii — W, NI, Uckin. WIN. [Ipumenenne
MMOOWTOBEIX OIEpaIiii: IPOBEpKa COCTOSHUSA OuTa («ycTaHoBIeH» — JIoT. 1 / «cOpomen» — jor. 0),
ycTaHOBKa MiM cOpoc Ourta. TpakroBKa II€peMEHHBIX Kak OWTOBBIX MAacCHBOB M YHCEN B
MO3ULMOHHOH crucTeMe cuncieHus. CpaBHEHHE TOOUTOBBIX M JJOTMYECKUX OMepaLuil.

Macku OwurtoB. Co3gaHue MacKu IUII HEKOTOPOTO OHMTa IO €ro HOMEPY C TIOMOINBIO CIBUTOBBIX
oneparuin.

CcblIKkn
1. http://www.gaw.ru/html.cgi/txt/doc/micros/avr/arh128/7.htm

2. http://easyelectronics.ru/rabota-s-portami-vvoda-vyvoda-mikrokontrollerov-na-si.html
3. http://avrlab.com/node/31
4. http://roboforum.ru/users/robot/02.htm

JlaGopaTopHasi pabora Ne2. /Ilucniieii, CTpoku

TpeOoBanus k Koay:

Takue xe, kak u k JIP1.

Bomnpocsl k 3ammuTe:
Koauposku cumBonos: ASCII, pacimpennast ASCII (na npumepe win-1251). 3auem HyXHa KOmOBast
crpanuna s pacmupennoit koguporku ASCII? KoaupoBka CHMBOJIOB IHCITICS W3 J1AOOPATOPHOTO
komriekTa. O0beM mamstu, TpeOyeMblid aisi XxpaHeHus cumBoia B koaumpoBkax ASCII, Unicode.
Kaxoit Tun nansbelx si3pika C, MO3BOJSIET XPaHUTh CHUMBOJIBI B PACCMOTPEHHBIX KOAMPOBKAX U
moaemy?
[IpencraBnenne ctpok B sizbike C. 3auem HykeH cumBoi 0x00 B koHue cTpoku? (OOBSCHUTH Ha
npuMepe (QYHKIMH BBIYMCICHUS IJIMHBI CTPOKH). lcmonb3oBaHuWe ykasaTenedl mpu pabore co
cTpokamu (1 BooO11e, 1000l BONpOC, pACCMOTPEHHBIN B THIOTOPHAJIC MO YKA3aTEJISIM).

Oyukuug sprintf U ee TpuUMeHEHHWE JUIS IENBIX, BEMIECTBEHHBIX 4YHCeN, M CTPOK. bymyr
3JIeMEHTapHbIE 3a/IaHUS Ha TOHUMaHHeE.



