MNMpeacraBneHne nunpopmaumm u uUPppoBbIe
YCTPOMNCTBa

MpakTnyeckas pabota Ha 60 MUHYT. V3yunte KOpPOTKOE 0O6BACHEHWE B KaXXA0M pa3jene u cpasy
BbIMONHUTE 3aZaHune. 3anuncbiBanTe OTBETbI MPAMO Ha cTpaHuLe. B koHue Haxmute «OTnpaBuTb paboty —
coxpaHuTb PDF».
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dopmbl npeacrTaBsieHna umcen 8 JBM

Uuncna B namatum KOoMnblOTEpPa NpeacTtaB/ieHbl 6utamu — nocneaoBaTe/ibHOCTAMU U3 Hyne|7| n egnHnd.
Ho OAHWN N Te Xe BUTbI MOXHO MHTEpnpeTrpoBaTb NO-Pa3HOMY: KaK NOJIOXUTENIbHOE Lesioe Yo, YNCio
CO 3HakKOM mnnn seuwecTBeHHoe 4Yncio.

Y 6e33HaKOBOrO LLe/IOro Yncaa Bce 6UTbl CMO/b3YHOTCA ANA 3anNncK 3HaveHus. Kaxabli ABOUYHbIN
pa3psj MMeeT CBOW BeC: cnpasa Haneso 1, 2, 4, 8 1 Tak ganee.

1011, =1 x 8 + @ x 4 +1 x 2 + 1 x 1 = 1110

3HaKoBOe Lies10e UNC0 MOXET ObITb OTpULaTeNbHbIM. OBbIYHO NCMONB3YOT AOMONHUTENbHBIA KOA: ANS
nofyYeHus OTPULLATENbHOMO YMCAa B 3ajaHHON Pa3psaAHOCT MHBEPTMPYHOT BUTbI MONOXMUTENbHOTO YMcaa
n npubasastoT 1.

+3 B 8 buTax: 00000011
MHBepcuAa: 11111100
Mpubasum 1: 11111101 ~> -3

BewiecTBeHHble uncaa (Hanpumep, 2,5) 0b6bIYHO XpaHaTcs B dopmaTe C naaBatoLLeli TOUKOM: 3Hak,
NopAZOK ¥ 3Hayallas YacTb. HekoTopble AecAaTnUHble 4pOo6U NPu 3TOM NPEeACTaBAAKTCA NMPUBANKEHHO.

[naBHOE: TMN N Pa3pPAAHOCTb OMPEAENstoT, Kak KOMMbIOTEP NOHUMAaeT Habop BUTOB M Kakown

AMana3oH 3HaYeHUN JOCTyMeH.



3apanue 1- 8 Munyr

1. MepeBeanTe 13419 B ABOMUHYIO cucTEMY. MOKaXNTE, N3 KaKUX CTEMEHEN ABONKN COCTOUT YUCO.
2. 3anuwunTte uyncno -5 B 8-6UTHOM AOMNONHNTENBHOM Koge. MoKaXuTe NoN0OXUTENbHOE UNCNO,
WNHBEPCUIO 1 NprbaBieHNe eaNHNLbI.

3. KakoW Bna npeacTaBaeHUs Hy>keH ans yncna 3,14: Lenoe nam C nnaBaroLLein ToUKon?

Baw otBet

1) 13 = 1101
2) +5 = 00000101, -5 = 11111011
3) ¢ nnaBatoLlen
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KoanpoBaHue TekctoBou u rpadpurueckon nHpopmaumm

Kak XPaHUTCA TEKCT

KomMnbtoTep xpaHuT BMecTo bykBbl €€ uncnoBoii koa,. CtaHaapT Unicode 3afaéT Kozbl CUMBOJIOB Pa3HbIX
A3bIkoB. UTF-8 — pacnpoctpaHéHHbIn cnocob 3anuncatb 31 kogbl B 6anTax. B UTF-8 cumBon moxet
3aHMMaTb oT 1 g0 4 6anT.

CumBon «A» - koA Unicode U+0041
B UTF-8 - 01000001 (1 6aiT)

Kak xpaHuTtca nsobpaxxeHue

PacTtpoBas KapTUHKa COCTOUT U3 MUKCENEN. Y Kaxkaoro nukcens ectb Uget. B npoctoi 24-6utHor RGB-
3anuncy UBeT 3aHMMaeT 3 6aiTa: KpacHbIi, 3eN1EHbIA U CUHWI KaHasbl No 8 6uT.

RGB(255, ©, ©) - KpacHbi uBeT
KapTuHka 10 x 10 = 100 nukceneu
100 x 3 = 300 6ailT 6e3 cxaTuAa W CAyXebHbIX AaHHbIX

Yem Bonblue pa3peLleHue 1 rnybrHa LBeTa, Tem 6onblue JaHHbIX HYXKHO A5 HeCXKaToro

n3obpaxeHuns. PNG n JPEG ncnonbsyrot cxatume.



3apanue 2 - 8 MunyT

1. Mouemy 6YKBY MOXHO COXPaHWTb B MaMATU Kak YNCA0?

2. Boluncnute pasmep Hecxatoro nsobpaxerus 20 x 10 nukcenew ¢ rnybuHon ugeta 24 6ura.
OtBeT 3anuLimnTe B banTax; cay>xebHble AaHHbIE HE YUnUTbIBaNTE.

3. Kakon uset o603HauvaeT RGB(0, 255, 0)?

Baw otBet

1) 3a cueT Kkoaa
2) 20*10 = 200, 200*24 = 4800, 4800/8=600
3) 3eneHbIn

KoanpoBaHue 3Byka n Buaeo

3BYyK NepBOHa4asbHO ABAAETCA HenpepbIBHbIM cUrHanoMm. Mpu oundposke KOMAbIOTEP PeryasapHO
n3MepseT ero yposeHb — HepéT oTcUéThl. YacToTa ANCKpeTU3aLmMm nokasbiBaeT, CKOJbKO OTCUETOB
AenaeTcsa 3a CekyHJy, a paspAAHOCTb — CKOJIbKO OUT OTBEAEHO Ha OZMH OTCYET.

MOHO-3BYK: 8000 OTCYETOB/C, 8 OUT Ha OTCYET
1 cekyHpa: 8000 x 8 = 64 000 6UT = 8000 GauT
(6e3 cxaTua u CayxebHbIX AAHHbIX)

Bugeo npeacTaBaseT cobo Nocaes0BaTeNbHOCTL M306paxeHUn — KaapoB. YacToTa KaZpoB NoKasbiBaeT,
CKONIbKO KaZpOB CMeHsEeTCA 3a cekyHAy. ObbIYHO B BUAEO TakXe ecTb 3ByK. Kogekn MoryT cxmnmatb
AaHHbIE U COXPaHATb He KaXAblli KaZp NMOJHOCTbHO.

30 KkappoB/C x 2 ceKyHApl = 60 KagapoB

Cxatune ymMeHbluaeT pa3Mep darnoB: Hanpumep, MP3 npumeHstoT ans 3Byka, a H.264 — ans

BMzeo. MNpun ckaTmm ¢ NoTepsMM YacTb UCXOAHOM MHPOPMaLMKN yaanseTcs.



3apanmue 3 - 7 MunyT

1. Ckonbko 6anT 3anMMyT 2 CeKYHAbI HEC)KAaTOro MOHO-3BYKa C YacToTon aAnckpeTmnsauymm 16 000 My, n
pa3psgHoOCTbiO 8 6UT?

2. CKO/IbKO KafpoB cofepXuT 4-cekyHaHoe Buaeo rnpu 30 kagpax/c?

3. 3aueM 3BYKOBbIM ¥ BUgeodaniam Hy>XHO cxaTue?

Baw otBet
1) 2 * 16000 = 32000, 32000 * 8 = 256000, 256000 / 8 = 32000

2)4*30=120
3) uTo 6bl dariabl 3aHMMaNW MeHbLLE MecTa Ha AucKe
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Jlormueckue 3nemeHTbl. baszoBble cxembl

Nornueckne 3neMeHTbI BbIMOAHANOT onepauun Hag curHanamum 0 n 1. OHW SBASKOTCA OCHOBOW LIMGPOBLIX
CXemM — OT NPOCTOro nepekatoyaTens Ao npoweccopa.

A B N (AND) nnanm (OR) Ucknrouarowee
NN (XOR)

0 0 0 0 0

0 1 0 1 1

1 0 0 1 1

1 1 1 1 0

WM Bbigaét 1, Tonbko koraa oba Bxoga pasHbl 1. U Bbifaét 1, ecnm xoTts 66l oanH Bxog paBeH 1. XOR
BblAAET 1, koraa Bxoabl pasandarotca. dnemeHT HE (NOT) meHaeT OHa 1,a 1 — Ha 0.

[MprMep cxeMbl: 1amna A0KHA 3aropeTbCs, TONbKO eC/IN BKOYEHbI ABa nepekatovatens. [ns
Takon norvku noaxoant U (AND).



3apanue 4 - 9 MuHyT

1.Myctb A =11 B = 1. Boiuncante A AND B, AOR B, AXOR B n NOT A.

2. Kakol aneMeHT Hy>KeH, eciv CUrHan Jo/IKEeH NOSBUTLCS, KOrjaa cpaboTan xors 6bl OAVH 13 ABYX
AaTUuMKOB?

3. KakoW aneMeHT Hy>KeH, eciv CUrHan AOJXKEH NOSBUTLCS, KOTrA4a cpaboTan pOBHO OAUH U3 ABYX
AaTUuMKOB?

Baw otBet

1) AND =1,0R=1,XOR =0, NOT =0
2) OR
3) XOR

Tpwurrepbl. Pernctpbl. CUETUMKMN

DNeMeHTbl 13 NpeablAyLLero passesa BblUNCAAIOT 3Ha4YeHNs. A UTOObl KOMMbIOTEP MOT 3aNOMMUHaTb
NHPOPMALLMIO, HY>KHbI MOCAEA0BATEIbHOCTHbIE CXeMbl — YCTPOMCTBA, COCTOSIHNE KOTOPbIX 3aBUCUT U OT
NPOLLAbIX COOBLITUIA.

Tpurrep — 31eMeHT NamMATK, CNOCOBHBIN XpaHUTb oAMH 6UT: O uan 1. PermcTp — rpynna Tpurrepos,
XpaHsLas 4BOUYHOE C0BO, HanpuMep 8 61T. CUETUMK — CXEMA, KOTOpas N3MEHSIET CBOE BONYHOE
3HauyeHve Npu NOCTYNAeHUM NMMYNbCOB.

OauH Tpurrep » 1 6ut
8 TpurrepoB - 8-6UTHbIN perucTp

OBYXOUTHBIA CHETYMUK:
00 - 01 » 10 » 11 - 00 > ...

PeFI/ICTp HY>KEH, yTOb6BI BPEMEHHO XPaHWTb AaHHbI€ BHYTPU npoueccopa. CUéTumk noneseH,

Koraa Tpe6yeTc;| NoCYNTaTb TaKTOBbIE UMMYNbCbl NN cobbiTnS.



3apanme 5 - 7 munyr

1. CKONbKO TPUITEPOB HY>KHO, YTObbI co3aaTb pernctp Ha 16 6mT?

2. AByXOUTHbBIV CYETUMK HaxoAnMACs B cocTosHMM 00. 3anuwnTe ero CoCTosiHMeE Noc/e TPEx
WUMMY/NbCOB, a 3aTEM MOC/e YeTBEPTOro MMy bCa.

3. Kakoe 13 Tpéx yCTpOMnCTB cnesyeT UCnosb3oBaTb A/ MOACUYETA HaXaTU KHOMKK?

Baw otBet

1) 16
2) nocne nepsoro = 01, nocne BToporo 10, nocne Tpetbero = 11, nocne verseptoro = 00
3) cueTumk
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Cymmartopsl. LUndpatopsl n gewmndparopbl

CymMmmatop cknazbiBaeT ABONYHbIe Ymcaa. [pocTerwmii nonycymMMaTop ckaajbliBaeT ABa 6uTa v BblgaéTt
ABa pe3ynbTaTta: bUT CyMMbl 1 OUT NepeHoca B CIeAyOWMIA pa3pss.

1+1-=10,
BUT cymmbl = @
BuT nepeHoca = 1

Windparop npeobpasyeT HOMep akTUBHOW BXOAHOW JIMHWUW B BONYHbBIA KO4. Hanpumep, wndpatop «4 B
2» KOANPYET OAHY M3 YeTbIPEX NMHUI ABYyMs BuTamu. B npocTom BapuaHTe npesnonaraercs, YTo akTMBHa
TOJIbKO OfjHa INHUS.

Aewmndpatop senaet NpoTMBONONOXKHOE: MO ABONYHOMY KOAY BblOMpaeT BbIXOAHYH MHMIO. Hanpumep,

aewmndpaTop «2 B 4» nonyyaet gBa buTa U akTUBMPYET OANH N3 YETbIPEX BbIXOAOB.

inppaTtop 4 » 2: Bxog N 3 - kopg 11,
Jewndpatop 2 » 4: ko 10, - Bbixog N 2

B npumepax amHum Hymepytotca ¢ Hyaa: 0, 1, 2, 3. Lndpatop v gewmndpatop BbINOAHAKOT

pa3Hble HampaBaeHUs Npeobpa3oBaHus.



3apanue 6 - 8 munyTr

1. Monycymmatop cknagbiBaet 1 u 1. Yemy paBHbl 6UT cymMbl 1 6UT NnepeHoca?
2. Y wndpatopa «4 B 2» akTmBeH Bxoz N2 2. Kakoli ABOVUHBIN KOA OH BblAacT?
3. Ha pewmndpatop «2 B 4» noctynun koa 01,. Kakon BbIXOA CTaHET aKTUBHbIM?

Baw otBet

1) cymma 0, nepeHoc 1

2) 10
)1
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MynbTunnekcopsol. Komnapatopbl koaoB

Mynbtunnekcop (MUX) — umdpoBoin nepekntovatesb. OH NoayvaeT HECKOAbKO BXOAHbIX CUTHAA0B, a
yNpaBAAIOLLMIA KOZ YKa3blBaeT, KakoW M3 HMX NepeaTtb Ha OANH OOLLMIA BbIXOA.

MynbTunniekcop

Koo 00 -
Kopn 01 -
Koa 10 -
Kog 11 -

BXOA
BXOA
BXOA
BXOA

«4 B 1»:
I0
I1
I2
I3

KomnapaTtop Kop0B cpaBHMBaeT ABa ABOMYHBIX YMCAa U BblAAET pesynbTat: A = B, A > B uan A < B. 310
HY>XHO, HanpyMep, NPV NPOBEpPKE YCN0BUI B LUPPOBbLIX YCTPOMNCTBAX.

A = 0110,
0101,

B

= 610

= 510

PesynbtaTt: A > B

He nyTtainte: MynbTMnaekcop BbiGUpaeT oAMH CUrHan, a KomrnapaTop cpaBHMBAET ABa YMcaa.



3apanue 7 - 8 munyTr

1. Ha mynbTmnaekcop «4 B 1» nogaH ynpasastowmin kog 10,. Kakon Bxoa BbibpaH? Ecain Ha 3ToM
BXoAe HaxoauTcsa 1, uTo NOSBUTCA Ha BbIXxoAe?

2. Komnapatop cpaBHuBaetr A = 1010, n B = 1001,. YkaxuTe, kakoe 4yncio 60AblUe, 1 NepeBeanTe
oba uncna B AeCATUYHYIO CUCTeMy.

3. Kakoe ycTpomncTBO HY>XHO Ans Bbibopa cMrHana ot OAHOrO M3 YeTbIPEX JaTUMKOB?

Baw otBet

1) BbIBpaH = 2, Bbixog = 1
2)A=1010B =1001 A=10B=9,A>B
3) My/bTMRAEKCOP

Mepep cpauenr - 5 MMHyT BMecTe ¢ opopmieHuem

v Ykazanbl ®VO n rpynna.
v BbINnosHeHbI BCe ceMb 3aAaHui, OTBETbI 3anmncaHbl MO NyHKTaM.
v B pacuétax nokasaHbl MPOMEXYTOUHbIE AEUCTBUSA TaM, rAe OHWN TPebyroTCs.

Mocne Ha)kaTMA KHOMKWU OTKPOeTcA OKHO neuyatu. Bbibepute «Coxpanutb kak PDF». B PDF nonagyt
BCe BallW OTBETbI MOJIHOCTbIO.



