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BBEJIEHUE

Koncnekr mneknuii cooTBeTCTBYIOT DelepaibHOMY TOCYAApCTBEHHOMY
oOpa3oBarenbHOMY cTaHnapTy Bbicuiero oopaszoBanus (OI'OC BO) u sBusitoTcs
4acThl0 Yy4eOHO-METOJUYECKOro KoMmruiekca auciuiuinabsl «MubopmaTuka u
MIPOTPaMMHUPOBAHUEY.

Jlekmss Ne 1 BKJIIOYAET TEOPETHUECKUU MaTepuan I0 TMO3ULIHUOHHBIM
CHUCTEMaM CUHCJIEHUS, MPUMEHSIEMbBIM JIJI1 BBIUMCICHUA Ha KOMIBIOTEPE, 3a1a4d
Ha JCWCTBUSA C YKMCIAMH B TO3WIIMOHHBIX cHCcTeMax cuucieHms. Jlekmus Ne 2
COJICPKUT TEOPETUUECKUN MaTepHall Mo MPEICTABICHUIO HH(OPMAILIUU PA3TUYHBIX
BUJIOB B KOMIBIOTEPE W 3aJadyd Ha BBIYHCICHHE HWH(POPMAIMOHHOTO OO0BEMa
pasnuyHbIX BHAOB wuWHGopMamuu. Jlexkims Ne 3 BKIIOYAaeT TEOPETUUCCKUN
MaTepual 1Mo JIOTHYECKUM OCHOBaM pabOThl KOMIIBIOTEPA U 3aJa4 Ha ONEpPaLUU C
JIOTUYECKUMH BBIPOKECHUSIMH, (DYHKIIUSIMU U JOTUYECKUMHU dJieMeHTaMu. Jlekius
Ne 4 BxitoyaeT TEOpETUUECKUI MaTepHall 0 OCHOBAM aJITOPUTMHU3AINH

Jist  oOnerdyeHuss BOCHPHUATHS TEOPETHUECKOTO Marepuana To X0y
IIPAKTUYECKUX 3aHATUN PACIIOIOKEHBI IPUMEPHI U PELIEHUSI C TIOSICHEHUSIMU.

JIns1 3aKperuieHns] TEOPETUYECKOIO MaTEpUAIa KOHCIIEKT JIEKLIMU COIEPKUT
3aJlaHus JJIs1 MTHAUBUAYAIbHON pabOTHI.

OcCHOBHBIE TOHSTUA B TEOPETUYECKOW YACTH KAXKIOTO MPAKTHYECKOIO
3aHSTUS BBIICJICHBI dKUPHBIM HIPUPTOM.

[Tpunoxenue 1 comepxuT Tabauily NpaBUi TEPEBOAA YUCENI U3 OJHOMN
CHUCTEMBI CUYUCIICHHS B JIPYTYIO.

[Ipunoxenne 2 COmEPKUT TaONHMIy COOTBETCTBHS MEXIYy CHCTEMaMH
CUMCJICHUS, TpaBWJa BBITOJHEHUS apU(PMETHUUECKUX OIepaluii B JBOUYHOMN
CHUCTEME CUUCIICHUA.

[Ipunoxenue 3 comepKUT TaOIMIly OCHOBHBIX U JIOMIOJHUTEIBHBIX
JOTUYECKUX HYHKIIUH.

B pe3ynbTare W3y4YECHUS JUACIUTLIAHBI «1udopmaruka u
IIPOrPAMMHUPOBAHUE» CTYNEHT JOJIKEH:

* yMeTh pabOTaTh HA KOMIIBIOTEPE;

* 3HATh TMPUHIUIBI TPUMEHEHUS COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTU B HAYKE U IIPEIAMETHOM AEATENbHOCTH;

* yMETh HCIOJB30BaTh HWH(OPMAIIMOHHBIC TEXHOJIOTUU MpPU U3YYCHUHU
€CTECTBEHHOHAYYHBIX JUCHUIUIMH U PEUICHUH Pa3JIMYHbIX MPUKIATHBIX 3a/1a4.



5
JIEKIIUA Ne 1

1001 Tema: IOZULNUOHHBIE CUCTEMbI CYHUCJIEHU L.
2515-" 1 ¢ OIIEPAIIMU HAZL YUCJIAMMU B IO3UIITNOHHBIX
CUCTEMAX CYUCJIEHUA

eab Jeknuu

O3HaKOMUTBCSI C OCHOBHBIMU IIO3UIIMOHHBIMHN CHUCTCMaMH  CUHUCIICHHA,
IMPUMCHACMBIMHU IJIA BBIUMCJICHUHN B KOMIIBROTCPC. Hay‘II/ITBCH MNCPCBOAUTDL YHUCJIIa
n3 OHHOﬁ CUCTCMbI CYHCJICHHA Ha APYI'YIO, BBbIIIOJIHATD apI/I(i)MeTI/I‘IGCKI/Ie
oricpan CJIOXKCHHA, BbIUYHTAHHA, YMHOXCHHA B IIO3MIOMOHHBIX CHCTCMaAX
CUHCJICHHA.

1 OcHOBHBIC TOHATHSHA

Cucrema cyHMCIeHMSI — 3TO COBOKYIIHOCTh MpaBWUil [JIsi OOO3HA4YECHUS
Y HAUMEHOBAHUS YUCEI.

Cucrembl cuucieHUs NENAT Ha JABE OOJIbIIME TPYNNbl: HEMNO3ULIUOHHBIE U
MO3ULIMOHHBIE.

Heno3numoHHBIMM CHCTEMaMM CUMCIICHHS HA3bIBAKOTCS CHCTEMBI CUMCIICHUS,
B KOTOPBIX KaXXJI0M M(pe COOTBETCTBYET BEJIMUMHA, HE 3aBUCALIAs OT €€ MecTa
B 3alMCH 4ncia. [IpuMepoM HENO3UIIMOHHON CHCTEMBI CUUCIICHHUSI MOYKET CITYKUTh
pUMCKasi CCTeMa CUMCIIEHHS, CHMBOJIBI alipaBUTa KOTOPOW M 0003HaUYaeMOe MU
KOJIMYECTBO TMPECTaBlIeHO B Tabmuie 1.

Tabmuma 1 — Pumckas cucreMa CUnCIIEHUS

Pumckue udpsl | V X L C D M

3HaueHue (0603HaUYaeMoe 1 5 10 50 100 500 | 1000
KOJIMYECTBO)

Io3MIMOHHBIMU CUCTEMAaMH CUMCIICHUS HA3bIBAIOTCSI CUCTEMBI CUUCIICHUS,
B KOTOPBIX BKJIAJ KaXJI0W IUGPH B BEIMYUHY YMCIIA 3aBUCUT OT €€ TMOJIOKEHUS
(mo3uIu) B MOCTEAOBaTeNbHOCTH LHUdp, m3o0paxatomeir uucno. [Ipumepom
MOXET CIY>KUTh JECATHYHAS CHUCTEMa CYHUCJIEHUS, CUATATh B KOTOPOM ydaT B
IIKOJIe. 3HAaueHWEe KaXJAOW MUQPPHl B YUCIIE 3aBUCUT OT €€ MECTOIOJIOKCHHUS.
CpaBnute nBa yucna: 50 u 500. B nepBoM 4ucie NA9Th CTOUT B pa3psiae IECATKOB,
BO BTOPOM YHCJIE€ — B pa3psijie COTEH.

OCHOBHBIMM JOCTOMHCTBAMU JIFOOOW TIO3UIIMOHHOW CHUCTEMBI CUYHUCIICHUS
SIBJISTFOTCSI:

BO-TIEPBBIX, OTPAHUYEHHOE KOJUYECTBO CUMBOJIOB JIJIsl 3aITUCH YUCET;

BO-BTOPBIX, ITPOCTOTA BBIMOJHEHUS apU(METHUECKUX OTIEpaIuil.
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OcHoBaHHeM NO3WLMOHHON CHCTEMBbI CUMCIEHHUA (q) HA3bIBAIOT KOJUYECTBO
CHUMBOJIOB, UCIIOJIB3YEMOE JIJISl 3alIUCH YHUCIIa.

OcHOBaHME CHUCTEMBI CUHMCIICHHUS TOKAa3bIBA€T, BO CKOJBKO pa3 U3MEHUTCSA
KOJIMYECTBEHHOE 3HAUCHHE LIU(PPHI IPU NMEPEMENICHUU €€ Ha COCETHION MO3UIHIO.

[Ipy 3ammcu 4Kcina OCHOBAHME CHUCTEMBlI CUHMCIEHHUS YKa3blBAlOT B BUIE
HUKHETO WHAeKca: 5444, 1011,, A1E,.

B komnproTepe HCHONB3YIOT JBOMYHYIO, JIECATHYHYIO, BOCBMEPUUYHYIO U
IIECTHAAUATEPUYHYIO CUCTEMBI CUUCIICHMUS.

OT cucteMbl cuucieHus Oy 1eT 3aBUCETh!

® CKOpOCTb BBIYMCJICHUN;

" EMKOCTh IaMSITH;

" CJIIO)HOCTh aJITOPUTMA BBIMOJHEHUSI apUPMETUYECKUX U JIOTUYECKHUX
OTIepAaLUU.

JIBOMYHAsI CUCTEMa CUMCIEHUS HMCIOJB3YETCA I OpraHUu3allid MaIlIUHHBIX
oreparuii no npeoOpazoBaHUIO HHPOPMALUU:

q = 2, andasur: 0, 1.

JlecsiTuuHas cucTeEMa CUUCIIEHUS — J1J1s1 BBOJIA M BBIBOJIa HH(OpMaALIUU:

g =10, andasut: 0, 1,2, 3,4, 5,6, 7,8, 9.

BocbMmepruyHass W IIeCTHaALIATEpUYHAs CUCTEMBl CUUCIEHUS — IS
COCTABJICHHUSI IPOTPaAMM.

B BOoCEMEpHUYHOM CHCTEME CUUCIICHUS:

g =8, andasut: 0, 1,2, 3,4,5,6, 7.

B mectHaguaTepuYHON CUCTEME CUUCIICHUS:

g =16, andarut: 0,1, 2,3,4,5,6,7,8,9,A,B,C,D, E, F.

2 IlpaBuJia mepeBoia YyKMces U3 OJHOI CUCTEMbI CYHUCJIEHUS B APYIyI0

2.1 IlepeBoa ynces U3 AeCATUYHOM CUCTEMBI CUMCJIEHHUS B IBOUYHYIO,
BOCHLMEPHUYHYIO U HIECTHAAUATEPUYHYIO CHCTEMbI CUMCJIEHHS

B tabnuue 2 npuBeneHsl MpaBuia NepeBojia Leaol u ApoOHON YacTeil uucen
NECATUYHOM  CUCTEMBbl  CUMCIIEHHS B  JBOMYHYIO, BOCBMEPUUYHYIO U
HIECTHAIATCPUIHYEO CUCTEMBI CUUCIICHUS (TTpriiokeHue 1).

Ta6nuna 2 — [lepeBo uncen AECATUYHON CUCTEMBI CUMCIICHUS B IBOMYHYIO,
BOCBMEPUYHYIO M IIECTHAIIATEPUIHYIO CHCTEMBI CUMCIICHHUS

Hanpasnenue
IIepEeBOJIA
Ilemas yacTe unciaa

/ N, | nenenue Ha 2
Ng | neneHue Ha 8

\ \
16

[IpaBuina nepeBoaa

N1g

nenenne Ha 16




JpoOHast yacTh uncina

N, | yMHOKEHHE Ha 2
/
\

Nio Ng | yMHOXEHHE Ha &

N, | yMHOXeHME Ha 16

[TosicHum npaBuIIa HA TPUMEPaAx.

Jns mepeBoja uyucia W3 JECATHYHOW CHUCTEMBI CUMCICHHSI B JBOUYHYIO
(BOCBMEpPUYHYIO, IECTHAAATEPUUHYIO) CUCTEMBI CYUCIICHUSI HEOOXO0IUMO:

" [[eyI0 YacTh 4YHCJIa pa3/eiuTh HAa OCHOBAHUE CHUCTEMBbI CUHUCJICHUA, B
KOTOPYIO MIPOU3BOJUTCS NEepeBO/ (B IBOMUHYIO — Ha 2, B BOCBMEPUYHYIO — Ha 8§,
B IIIECTHAANIATEPUUHYIO — Ha 16). JlerneHue 1enouncieHHoe, ¢ octatkom. [lenenue
MPOJIOJIKUTE JI0 TEX IOp, MOKa JAEIMMOE HE CTaHET MeHbIe aenutens (2, 8, 16).
3aTeM BBIMHCATh OCTATKH, HAayWHAs C TocieaHero. Takum oOpa3om, MOIyIUM
1IE€JIYIO0 YaCcTh YKCJIa B HOBOM CUCTEME CUUCIICHHUS;

* ApoOHYI0 YacTh YKCJIa YMHOXKaeM Ha OCHOBAaHHUE CHUCTEMbI CUHCIICHUS, B
KOTOPYIO ITPOU3BOJUTCS TepeBO (B JIBOMUHYIO — Ha 2, B BOCBMEPUYHYIO — Ha §,
B IIECTHAILIATEPUYHYIO — Ha 16). Eciu 1ipu yMHOKEHUM TTOJTYy4YaeTCs 1EJI0€ YUCIIO,
TO B CJEAYIOIIEM JIEUCTBUU OHO HE YUUTHIBAETCS, a YMHOXKAETCS APOOHAs YacTh U
T.JI. YMHOKEHHUE 3aKaHYMBAETCs TOT/Ia, Korjaa ApoOHas yactsk paBHa 0. Ecnu atoro
HE MPOUCXOJIUT, TO YMHOXKEHUE MPOU3BOAUTE 0 TPETHETO 3HAKA MOCIIE 3aIATOM.
B n1po06Hyt0 yacTh nepeBeIeHHOT0 YKCIia BRIMUCHIBAEM MMOTYUYCHHBIC 1I€JIbIC YUCIIA.

Ilpumep 1
[lepeBenute uncno 67,25, U3 NECITUUHON CUCTEMBI CUUCIICHUS B JBOMYHYIO.
IlepeBon Leson yacTu IlepeBoa 1poOHOI yacTu

0,| 25

2
0| 50

2
1] 00

OrBer: 67,25,, = 1000011,01,

Ilpumep 2
[TepeBenqute wmcno 71,25;, ©3 MACCATUYHONW CHUCTEMBI CYHUCIICHHS B
BOCHBMEPUYHYIO.



IlepeBop niesnon yactu IlepeBon npoOHOM yacTu
71| 8 0, 25
64 8| 8 8
7 1 2 00
w

OtBer: 71,2510 = 107'28

Ilpumep 3

[TepeBenqute uymcno 317,25, W3 [OECATHYHON CHCTEMBI CYHCICHHS B
MIECTHAAUATCPUYHYIO.

IlepeBon 11e0i yactu [lepeBoa 1poOHOI YacTu
317 16 0, 25
304 19| 16 16
13 16 4 | 00
3

OTBert: 317,2510 = 13D, 416

2.2 TlepeBoj unces1 U3 IBOMYHOI, BOCbMEPUYHOI M MIECTHAAUATEPUIHOM
CHCTEM CUHMCJICHUS B IeCATHYHYIO CUCTEMY CUMCJICHUSA

B Tabmume 3 npuBeneHbl TpaBWiIa MEpeBOAa YHCEI M3 JIBOMYHOM,

BOCBMEPHYHOMN U IIECTHAIIATEPUIHON CUCTEM CUHCICHHS B IECATHUHYIO CHCTEMY
cuncienus (nmpuioxenue 1).

Tabnuna 3 — [lepeBoa uncen U3 ABOMYHON, BOCBbMEPUYHOMN U IIECTHAIIATEPUIHON
CHUCTEM CUHUCIICHUS B IECATUYHYIO CUCTEMY CUHUCIICHUS

Hanpasnenye IIpaBuna nnepeBoa
repeBoja p PEBOL
MPEeACTAaBUTh YHUCIIO B PA3BEPHYTOU popme, HapuUMep:
N 3210
2T~ 10112 =1-2°+0-2% +1- 21 +1.2° =8+ 2+1=11,,
Ng Nio 10
- 755 =7-8'+5-8° =56 +5=61,
Ni6
10
A36=A-16"+3-16° =10-16 +3=163,,




[TosicHum npaBuIIa HA TpUMEpax.

Jlisi mepeBoja 4Hclia M3 JBOUYHOM (BOCBMEPUYHOM, IIECTHAIUIATEPUUHON)
CUCTEMBI CUMCJICHUS B ACCATUUHYIO HEOOXOUMO:

" Haja Kaxaod mudpoil yuciaa, KOTOpoe HEOOXOAMMO IMEPEBECTH, MOCTABUTh
HOMED pa3psjia, Ha KOTOPOM CTOUT Hudpa. Pa3psiabl BEICTABISAIOTCS B 1IEJION YaCTH
yucla crpasa HaieBo (HauuHas ¢ 0), B IpoOHOM 4acTH — clieBa HaMpaBo (HauyMHas
c-1);

" YMHOXaeM KaKIyi IU(py MepeBOIUMOTO YKCIIa Ha OCHOBAaHHE CHCTEMBI
cuucieHus: (M3 KOTOPOM MPOUCXOAUT MEPEBO), BO3BEACHHOE B CTENEHb, PABHYIO
HOMEpY paspsga, Ha KOTOPOM CTOMT COOTBETCTBYIomas 1udpa. 3arem
CKJIQJIBIBAEM 3TH ITPOU3BEIICHUS,

" ©CJIM YUCJIO MEPEBOJAUTCA U3 IMIECTHAALATEPUIHON CUCTEMBI CUHUCIICHUSA, TO
OyKBa, MpU YMHOKEHUH, 3aMEHSIETCS COOTBETCTBYIOIIUM 3TOM OyKBE 3HAUCHUEM B
NECATUYHON CUCTEME CUMCIICHUS (CM. MPUJIOKEHUE 2).

Ilpumep 4
[TepeBenqute unmcmo 57,43 ®W3 BOCBMEPUYHONW CHUCTEMBI CUHCICHHUS B
JECATUYHYIO.
10 -1 B 4 1
57,45 =5-8'+7-8°+4.871 :40+7+§=47§=47,510_

OtBert: 57,45 = 47,5,

Ilpumep 5
ITepeBenute uucino A7,48;4 U3 MIECTHAALATEPUYHON CUCTEMBbI CUHCIICHHUS B
JIECATUYHYIO.
10 -1-2 . 0 1 9 4 8 9
A7,4816=10-16"+7-16"+4-16 ~+8-16 - =160+7+—+—=167—
16 256 3210

Orger: A7,48,, = 167 —
3210

2.3 IlepeBoa 4yuces U3 IBOMYHOM CUCTEMbI CYMCICHHS B BOCbMEPHUYHYIO U
IIECTHAAUATEPUYHYIO CHCTEMbI CYMCICHHUS

B tabnuiie 4 npuBeAcHBI NpaBuia MEPEBOJA YHCET W3 JBOMYHOU CHCTEMBI
CUMCJICHUS B BOCBMEPHUYHYIO M IICCTHAIIATEPHUUYHYIO CHUCTEMBI CUHUCICHHUS
(mpunoxenwue 1).

Tabnuma 4 — [lepeBos uncen U3 JBOMYHON CUCTEMBI CUMCIICHUSI B BOCBMEPUYHYIO
Y IIECTHAAUATEPUYHYIO CUCTEMbI CUUCIIEHUS

Hanpagnenune
[IpaBuna nepeBoaa
nepeBoja
/ Ng | 3aMeHa Tpuax 1UppaMH BOCBMEPUYHOW  CHCTEMBI
N, CUMCIICHUS
N 3aMeHa TeTpaj HudpaMu MIECTHAALATEPUUYHON CHUCTEMBI
\ 16 | cypCIeHUsI
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[TosicHum npaBuIIa HA TpUMEpax.

Jlnst mepeBoja uucina M3 JBOMYHOM CHCTEMBI CUHCIEHUS B BOCBMEPUYHYIO
(IecTHaAUATEPUUYHYIO0) CUCTEMBI CUMCIIEHUSI HEOOXOAMMO:

" ypcio pa3OUTh Ha TPOMKU HU(PP — TpUaabl (IIs1 BOCBMEPUYHON CHCTEMBI
CUMCJICHMS]) WM Ha YeTBepKU Lupp — Terpaabl (A7 IIECTHAAATEPUYHON
CUCTEMBI cuMciieHus). Pa30neHne HaunHaTh OT 3amsATOM, pa3lelsiolel LEeIyo U
JPOOHYIO YacTH, BJIEBO U BIIPABO COOTBETCTBEHHO;

" eCIM B OTJCJICHHOW MOCTENI0BATEIBHOCTH KOJIMYECTBO IU(PP MEHbIE TPEX
(ueTrIpex), TO HemoCTaroImue MUPPHl 3aMEHUTh HyIsAMU. st 1ienoit yactu Hynu
IPUIKCATh NEPET YUCIOM, A1 JPOOHOMN YacTh — MOCIIEe YHCIIa;

" BBINMCATh COOTBETCTBEHHO KaXKJOM OTAEICHHOW rpymme (Tpuaae WIn
TETpaJie) 1o TabJHIle COOTBETCTBUS MEXKYy CUCTEMaMHU CUUCIICHUS] BOCEMEPHYHYIO
WIN TIeCTHAIATEPUIHYO UDPY (CM. TIpUIIOKEeHUE 2).

Ilpumep 6
[TepeBenure umcno 1111101,01011, w3 nABOMYHOW B BOCBMEPUYHYIO H
HIECTHAAUATEPUYHYIO CUCTEMBI CUUCIICHMUS.

1111101,01011, = 001 111 101, 010 110, = 175264
1 7 5 2 6

1111101,01011, = 0111 1101, 0101 1000, = 7D,58,
7 D 5 8

Otger: 1111101,01011, = 175,264; 1111101,01011, = 7D, 5844

2.4 IlepeBoa ynces1 U3 BOCbMEPUYHON M HIECTHAAIATEPUYHON CUCTEM
CUMCJICHUS B IBOMYHYIO CUCTEMY CUMCJICHUS

B Tabmuiie 5 mpuBeneHbl MpaBWiIa MEPEBOJIa YHMCEN U3 JBOUYHON CHCTEMBI
CUMCIICHUSI B BOCBMEPHUYHYK) M MIECTHAALATEPUYHYIO CHUCTEMbl CUHCIICHUS
(mpunoxenwue 1).

Ta6numa 5 — [lepeBox uncen U3 TBOMYHON CUCTEMBI CUUCIICHHUS B BOCBMEPHUYHYIO
Y IIECTHAAUATCPUYHYIO CUCTEMbI CUUCIICHUS

Hamnpasienue
IIpaBuna nepesona
repeBoja
Ng — 3aMeHa BOCbMEPHUYHBIX HU(]p Tpragamu

/ N,

Ni6 3aMeHa IIEeCTHAIIATePUIHBIX (P TeTpagaMu
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[TosicHum npaBuIIa HA TpUMEpax.

Jlns  mepeBoja uuciaa W3 BOCBMEPUYHOM  (IIECTHAAUATEPUYHOM) CHCTEMBI
CUMCIICHUSA B IBOUYHYIO CUCTEMY CUMCIIEHUSI HEOOXO0IUMO:

" BBIMKCATh COOTBETCTBEHHO KaXJOW IU(ppe BOCBMEPUYHOIO YHCIA TPOUKY
uudp — Tpuagy no TabiMile COOTBETCTBUS MEXKIY CUCTEMAMH CUMUCICHUS TpUaLy
(cM. mputokeHUe 2). AHAJOTMYHO TOCTYIAEM U C IMICCTHAANATCPUIHBIM YHCIIOM,
HO BBINKMCHIBAEM YETBEPKY LIU(Dp — TeTpamdy;

" B 3aIKMCH MOJYYEHHOI'O JBOMYHOIO YMCJA HYJW B Hayaje IeJOM 4acTH U B
KOHIIE IPOOHOM YaCTH OMYCTHUTb.

Ilpumep 7
ITepeBenute unicna 567,5615 u 4FE, AD; ¢ B IBONYHYIO CUCTEMY CUHCIICHUS.

5675613 = 5 6 7, 5 6 I
101 110 111 101 110 001

101110111,101110001,

4FE,AD, = 4 F E, A Dy = 10011111110,10101101,
0100 1111 1110 1010 1101

OtBet: 567,561 = 101110111,1011100015;
4FE,AD;¢ = 10011111110,10101101,.

2.5 IlepeBoa ynces U3 BOCbMEPUYHON CHCTEMbI CHUCTICHUSA
B HIECTHANATEPHYHYIO CUCTEMY CUMCJIeHUs] (MJIU U3 MIeCTHANATEPHIHOM
CHCTEMbI CUUCJIEHHSI B BOCbMEPHYHYIO CHCTEMY CUMCJICHUS)

Jis  mepeBoga uuciaa M3 BOCBMEPUYHOW  CHUCTEMbl  CUUCIEHUS B
IIECTHAIIIATEPUUYHYIO (M3 MIECTHAIIATEPUYHON B BOCBMEPUYHYIO) HEOOXOIUMO:

" OCYLIECTBUTH MEPEBOJI BOCBMEPUYHOTO (WJIM IIECTHAAIATEPUYHOI0) YHCIIA B
JBOUYHYIO CHCTeMY cuuciieHus (cm. 11.2.2.4);

" OCYLIECTBUTH TME€PEBOJ 4YHUCIAa W3 JABOMYHOM CHUCTEMBbI CUUCIEHUS B
HIECTHAMATCPUIHYO (MJIH BOCBMEPUUHYI0) CUCTeMY cuuciieHus (cM. 1m.2.2.3).

Ilpumep 8
[TepeBenute uncno 4FE, AD¢ B BOCBMEPUYHYIO CUCTEMY CUUCIICHHUS], & YUCIIO
567,561g B eCTHAALATEPUUHYIO CUCTEMY CUUCIICHUS.

4FE,AD,¢ = 0100 1111 1110,1010 1101, =10011111110,10101101,
=010 011 111 110,101 011 010, = 2376,5324

567,561 =101 110 111,101 110 001, =101110111,101110001,
= 0001 0111 0111,1001 1001, =177,B94,
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3 ApudmMeTnyeckue onepanuy B NO3UIHOHHBIX CHCTEMAX CUUCIEHUSA

ApudmMernueckue onepanyyd B JBOMYHON CHCTEME CUMCIICHHUS OMHPAIOTCS Ha
HECKOJILKO MPABHJI (CM. MPUIIOKEHUE 2).

ApudmMernueckue onepanuu B BOCbMEPUYHON U MIECTHAAIATEPUYHON cHCTEME
CUMCIICHUS CXOJHBI C AQHAJIOTMYHBIMU OIEpalusMU B JIECITHUYHOM CHCTEME
CUMCIICHHUS.

Bce onepanuu npousBoaarcs cton0ukoM. PaccMoTpuM HECKOIBKO IPUMEPOB.

Ilpumep 9
BrinonHuTe crnoxkeHue, BRBIUMUTAHUE U YMHOKEeHUE ABonuHbIX uncen 1100,11,
n101,10,.

CIIOKEHUE BBIUMTAHUE YMHOKCHHE
1100,11 1100,11 1100,11
+ 101,10 - 101,10 x 101,1
10010,01 111,01 110011
+ 110011
110011
10000110,001
Ilpumep 10

BrimmonauTE ClIOKEHUE, BBHIYMTAHWE W YMHOKCHHE YHCET B BOCHBMEPHYHOMN
cucteme cuncienus: 215,45 u 73,6g5.

Heo6xoaumo nmoMHUTS:

" eCJIM TIPU CJIOKEHUU WIM YMHOXKEHUH JABYX HMUGP B pa3psijie MOTYyIHUIOCH
4yucio OoJblliee BOCBMH, TO TMOJYYEHHOE YHCIO HAA0 pa3feiuTh Ha 8§
(uenounciienHoe aenenue). OCTaTok OT JAENEHUsS OCTaBUThH B TEKYIIEM paspsjie, a
pE3yNbTaT JeJCHUS TPUOABUTH K CTApIIEMy pa3psay;

" ¢CIM TPU BBHYUTAHUM JBYX IMdp yMeHbImaemas nudpa MEHbIIES
BBEIYMTACMOM, TO 3aHUMaeM B cCTapiieM paspsiae 1 (I TEeKymero paspsjga 3To
Ooyner 8). 8 mpubaBiIsieM K yMEHbIIAEMOMY U M3 TOJYYEHHONH CYMMBbI OTHHMAaeM
BBEIYHTACMOC.
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CJIO’KEHHUE BBIYUTAHUC YMHOKEHHUE
111 111
- 2154
N 2172-4_ 215.4 < 736
e - 736 15210
B 121.6 + 6504
4+6=10=8+2 et 17364
S43+1=9=8+1 o 20406,50
147+1=0=8+1 -
148-7=2
2+1=3
Ilpumep 11

BrlnonHNUTE CIOXKEHHE M BBIYUTAHUE YKCENl B IIECTHAAUATEPHUYHON CUCTEME
cuucnenus: 8D, 8.4 u 3B, Ci4.

Heo0OxoanMo MOMHUTE:

" eCIU MpU CIIOKEHWU WIM YMHOXEHUM JIBYX LU(p B paspsae MOJIy4duJIoch
yuciao Oosblliee BOCBMH, TO IIOJIY4YEHHOE YMCIO Haa0 pa3ienuTh Ha 16
(uenmouuncinenHoe nenenue). OcTaTok OT AEJIEHUS OCTaBUTh B TEKYIIEM paspsje, a
pe3yJNbTaT AeJIeHUs NPUOaBUTh K CTapIIEMy pa3paly;

" ecM MNpU BbIUMTAHUM JBYX LU(Dp yMeHbliaemas 1udppa MeEHbLIE
BBIUMTAEMOM, TO 3aHMMaeM B cTapuieMm paspsnae | (s Tekyliero paspsiaa 3TO
Oyner 16). 16 nmpubarisieM K yMEHBIIIAEMOMY M M3 TIOJYYCHHON CyMMBI OTHHMAaeM
BBIYMTAEMOE.

CIIO)KECHUE BBIYMTAHUE YMHOXKXCHHC

11 11
3D.8 3D.$ 8D.8
+ 3B.C _ 3B.C x 3B,C
7(1(1 4 — 6A20

N S1.C + 6148
B+12=20=16+4 §+16=24-12=12=C 1A88
134+11+1=25=16+0 121121 2106.A0
84+3+1=12=C
3-3=5
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JIEKIIUS Ne 2

Tema: KOJIMYECTBO HH®OPMALIUHN

ean Jeknuu

N3yunth ocHOBHBIE (hOPMBI MPEACTaBICHUS UH(POPMALIMK, METOABI U MIPaBUIIa
BbIUKCIICHUsT oObeMa uHpopMmaruu. HayunTecs BBIUUCIATH WH(GOPMALUOHHBIN
00BEM pa3IUYHBIX BUOB HHPOPMAIUH.

1 Eanaunbi H3MEPECHUA U METOAbI H3MEPCHUHA KOJINIECCTBA HH(l)OpMaIII/IH

Nudopmanus — cBefeHs 00 00BEKTaX U SIBICHUAX OKPYKAIOIICH CPEIIbl, MX
napameTpax, CBOMCTBaX M COCTOSIHUM, KOTOPhIE YMEHBIIAIOT UMEIOIIYIOCS O HUX
CTETIeHb HEOTPEACTICHHOCTH, HETIOJIHOTHI 3HAHUH.

B kommbproTepe IS mpeacTaBiieHUss WHGOPMAIMK HCIOJIB3YETCS JIBOUYHOC
KOJMPOBaHUE, TaK KaK yIaJOCh CO3/IaTh HAJCKHO pabOTaroIIne TEXHUYCCKHE
YCTPONCTBA, KOTOPBIE MOTYT CO CTOMPOIICGHTHON HA/IE)KHOCTBIO COXPaHITh WU
pacrio3HaBaTh He OoJiee JBYX Pa3JIMYHBIX COCTOSIHUHN: HAJMYWE WU OTCYTCTBHUE
AIIEKTPHUYECKOTO UMITYJIbCA.

Koa — cucrema yciioBHBIX 3HAKOB (CUMBOJIOB) JIJIsl TIPEACTABICHUS Pa3InYHOMN
uH(popManuu.

HNudopmanus B KOMITBIOTEPE TPEACTABICHA B IBOMYHOM KOJIE, COCTOSILEM U3
nByx mudp — 0 u 1.

[Ipu 3anucu nBOMYHOW IMGPHI peanus3yeTcs BBIOOP OJHOTO M3 JABYX
BO3MOYKHBIX COCTOSIHHMI (OJHOM W3 IBYX IHM(p) H, CIEIOBATEIHHO, OHAa HECET
o0beM uH(popMaruu, paBueiii 1 oury (binary digit — nBowunbiii paspsa). Takum
o0pa3oM, 3a MHHUMAJBHYIO CIMHHIYY H3MEPEHHUS KOJUYEeCTBA HWH(POpPMAITUH
npuHsAT 1 OUT.

Jlnst u3mepenust HHGOpMAIK UCTIONB3YIOTCS U 00JIee KPYITHBIC ¢INHUIIBL:
1 Gaiit = 8 6ur = 236urT;

1 K6aiir (kmnobaiir) = 2%° Gaitr = 1024 Gaiir;

1 M6aiit (merabaiit) = 21 KGaiir = 1024 Koaiir;

1 T'6aiir (rurabaiit) = 21° MGaiit = 1024 Moaiir;

1 T6aiit (Tepabaiit) = 21°T'Gaiir = 1024 I'Gaiir.

1.1 AndaBuTHBIA NOAX0] K M3MEPEHUI0 KOJIM4ecTBa HHGopManumn

AJIpaBUTHBII MOAX0A K M3MEPEHHIO WH(MOPMAIIUU TIO3BOJISIET ONPEACIIUTD
KOJMYECTBO HMH(POpPMAIUM, 3aKIIOUYEHHOM B TeKcTe. AI(aBUTHBIA MOIXOT
ABIIIETCSI OOBEKTUBHBIM, T.€. OH HE 3aBUCHUT OT CyOBbekTa (YelioBeKa),
BOCIHPUHUMAIOIIETO TEKCT.
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MHOXECTBO CHMBOJIOB, HCIIONB3YEMBIX TPU 3alMMCH TEKCTa, HA3bIBACTCS
angasumom. IlomHoE KOJIMYECTBO CUMBOJIOB B aJipaBUTE HAZBIBACTCS MOUWHOCHBIO
(pazmepom) angasuma.

Eciu nmomyctuth, 4TO BCE CHUMBOJBI aiaBUTa BCTPEYAIOTCI B TEKCTE C
OJIMHAKOBOW 4YacTOTOM (PaBHOBEPOSATHO), TO KOJIMYECTBO MH(OpMAIUU, KOTOpPOE
HECEeT KaXKIblii CUMBOJI, BEIUUCIIAETCA 110 (opMyJie

[ =log, N,
rae N — MomHocTh andaBura.

CrnenoBaTenbHO, B 2-CUMBOJIBHOM alihaBUTE KaxJAbld CUMBOJ «BecUT» 1 OUT
(log, 2 =1); B 4-cuMBONBHOM aidaBUTe KaXJbIi CHMBOJ HeceT 2 OuTa
undopmanuu (log, 4 = 2); B 8-cumBobHOM — 3 6uTa (log, 8 = 3) u T.1.

OnuH cumMBON U3 aindaBUTa MOIMHOCTBIO 256 HeceT B TEKCTe 8§ OUT
uHpopmaruu. Takoe KoiaudecTBO MHGOpMAIMKM Ha3biBaeTcs OalT. AndaBut u3
256 CUMBOJIOB UCTIONB3YETCS JJI MPEACTaBICHUS TEKCTOB Ha KOMITbIOTEPE.

Ecnu Bech TekcT cocToWT M3 K CHMBOJIOB, TO NpHU ai(paBUTHOM TOAXOJE
pasmep cojiepKaiieiicss B HeM uHGOpMaIlii paBeH:

I=K-1i,
rie | — "HPOPMAaIMOHHBIN BEC OJTHOTO CUMBOJIA B HCIIOJIB3YyEeMOM aji(aBUTE.

Ilpumep 1

B 3purensHOM 3aj1e 1B€ MPSMOYTOJIbHBIE 00JaCTH 3PUTENIBHBIX KpEcell: OJIHa
10 Ha 5, a npyras 4 Ha 8. Kakoe MUHUMaJIbHOE KOJUYECTBO OUT MOTpeOyeTCs ISt
KOJIMPOBAHUS KAKJI0TO MECTA B ABTOMATU3UPOBAHHOW CUCTEME?

Pemenue:

N=10-5+4-8 =82,

64(2°) < 82 < 128(27);

N’ =128 = 27;

i =log, N’ =log, 27 = 7 6ur.

OTtBet: 7 Our.

Ilpumep 2

B Benokpocce yuactByroT 230 cnoprcmeHoB. CrenuanbHOE YCTPONCTBO
PETUCTPUPYET MPOXOXKIECHUE KAXKIBIM U3 YUACTHUKOB MPOMEKYTOUHOTO (DUHMUIIIA,
3alUChIBasg €ro0 HOMEpP C UCIOJIb30BAHUEM MUHHUMAJIBHO BO3MOYKHOI'O KOJIMYECTBA
OWT, OMHAKOBOTO IS KaXAoro crnoprtcMeHa. KakoB mHGOpMAIMOHHBIA 00BEM
COOOIIEHMS], 3aITMCAHHOTO YCTPOMCTBOM, TIOCIIE TOTO KaK IPOMEKYTOUHBIN (PUHUII
npouun 20 BEIOCUTIEAUCTOB?

Pemenmue:

N = 230;

128(27) < 82 < 256(2%);
N’ = 256 = 28;

i =log, N' =log, 28 = 8 6UT — 5T0 MMHHMMAIBHOE KOJMYECTBO OUT st
3allMCH HOMepa CIIOPTCMEHa.



16

[lockonpky Obwia 3amucana uHpopMmamus o 20 cmopTcMeHax, o0BeM
3arrcanHoro coodurenus cocraBmil 20x8=160 our.
OtBet: 160 Our.

Ilpumep 3
CKOJIBKO CYIIIECTBYET Pa3IMUHBIX MOCIIEI0BATCILHOCTEH U3 CUMBOJIOB «+» U
«—», IJIAHON POBHO B IIECTh CUMBOJIOB?

Pemenne:

B nmanHoM ciywae andaBUT COCTOMT H3 JBYX DJJEMEHTOB, IOTOMY
UHPOPMAIMOHHBI 00BEM OJHOTO CcuUMBOJa — | OuT. 6 OHT MO3BOJISIOT
3aKOJIMPOBATh MHOKECTBO M3 2° = 64 »1eMeHTOB.

OrtBet: 64.

Ilpumep 4

CeroBoe Tabyio cocTouT wu3 Jammnoyek. Kaxknasg nammouka MOXKeET
HaXOAMUTbCS B OJHOM M3 TPEX COCTOSIHUM («BKIIOYEHO», «BBIKIIOYEHO» WIIU
«MuraeT»). Kakoe HauMmeHbllIee KOJUYECTBO JAMIOYEK JOJKHO HAaXOJUThCS Ha
TabJ10, YTOOBI C €r0 MOMOIIIBIO MOXHO OBLIO NepenaTh 18 pa3nIuyHbIX CUTHAIOB?

Pewenue:

C moMomiplo0 n JaMmnoyek, Kaxnaas U3 KOTOPbIX MOYKET HaXOIUThCS B TpeEX
COCTOSIHMSIX, MOKHO 3aKoAupoBaTh 3™ curnanos. 32 < 18 < 33, mostomy aByX
JaMIIOYEK HEJOCTAaTOYHO, a TPEX XBATHUT.

Ortser: 3.

Ilpumep 5

ABTOMaTHYECKOE YCTPOMCTBO OCYIIIECTBUIIO MIEPEKOIMPOBKY
HH(POPMAITMOHHOTO COOOIIEHHSI Ha PYCCKOM S3BIKE, TIEPBOHAYAIBHO 3aIMCAaHHOTO
B 16-OutHom kome Unicode, B 8-OutHyro koaupoBky KOW-8. Ilpu stom
nHpopMarmoHHoe cooOImeHne yMeHblmmioch Ha 480 Owut. KakoBa mimHa
COOOIIICHHUS B CUMBOJIaX?

Pemenue:

ITocne mepexoaupoBku U3 16-OMTHOrO KoAa B 8-OUTHBIM KaKAbId CHMBOJI
COOOIICHMS CTajl 3aHUMAaTh Ha 8 OUT MEHBIIIE, a BCE COOOUIEHNE YMEHBUINIOCH Ha
480 6uT, ciegoBaTenbHO, coodmenue coctoso u3 480:8 = 60 cuMBOJIOB.

OTtget: 60.

Ilpumep 6

Kuura, mabpanHas ¢ mOMOIIBIO KOMITbIOTEpa, comepkut 150 crpanur. Ha
Kaxaoil crpanunie — 40 cTpok, B kKaxaon ctpoke — 60 cumBonoB. KakoB o0neM
uH(dopMaIuu B KHUTE?

Pemenne:

MomHoCTh KOMIMBIOTEpHOTO ajidaBuTta paBHa 256. 3HAYUT, OJUH CHUMBOJI
Hecer 256=2° — 1 OGaiir wuHdopMamuu. 3HAYUT, CTPAHUIA COIEPIKHT
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40-60=2400 Gaitr uandopmaruu. O6beM Bcell nHPOpMaIK B KHUTE (B pa3HbBIX
eAUHUIIAX):
2400150 = 360000 6auT;

360000 _ 351,5625 K6aiiT;
1024 27V AT

351,5625 _ 0,34332275 M6aii
1024 =V, adurT.

OTtBet: 0,34332275 MOair.

1.2 BepoSITHOCTHBI MOAX0/ K H3MEPEHUI0 KOJIN4ecTBa HHpoOpManuu

PaCCMOTpI/IM CIoco0 BBIUMCIICHUS I/IH(i)OpMaHI/IOHHOFO o0BeMa COO6I[I€HI/I$I C
HCIIOJIB30BAHHUCM BCPOATHOCTHOI'O ITOAXO0Aa HAa KOHKPCTHOM IIPHUMCPC.

Ilpumep 7
B npyny xuByt 32500 kapaceir, 5000 myk u 12500 meckapei. Brrancints
00BeM cOOOIIEHUS «PhIOAK MOMMAIT TECKAPS».

Pemenne:
Bcero B mpyny xuser 50000 peio (32500 + 5000 + 12500 = 50000).
BeposiTHOCTh TOMAaHKMs Ha YIO0YKY KaKIOro M3 BUAA PbIO paBHA €ro Jojie B

o0mieM koinnuectse. Otcrona:
12500

P =50000

KadecTBeHHYIO CBSI3b MEXKIY BEPOSATHOCTHIO COOBITHS ¥ KOJWYECTBOM
nHpopMaruu B cooOIIeHnH 00 3TOM COOBITUM MOKHO BBIPA3UTh TaK: YEM MCHBIIIE
BEPOSITHOCTh HEKOTOPOTO COOBITHSA, TeM Oojbile WHGOPMAIMU COAECPKHUT
coo01IeHHE 00 ITOM COOBITHH.

KonuyecTBeHHass 3aBUCUMOCTh MEXKIY BEpPOSTHOCTHIO COObITHS (P) U
KOJIMYE€CTBOM MH(popMaiuu B coodiiennu o HeMm (1) Beipaxkaercs popmyioit

I =log,(1/p).

B paccmarpuBaeMoM TipuiMepe KOJIWUYECTBO HWH(OpMAIMA B COOOIICHUHU

«pbIOAK TTOMMAJT TTecKaps» BBIYHUCIISIETCS 10 (hopMyJie

I =log,(1/0,25) = 2 6uTa.

OTtBert: 2 Oura.
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Ilpumep 8
B rpynme 16 crynentoB — 14 roHomeit u 2 nepymku. Halitu 00beM cooO1eHus
«W3 TPYMIbI BHIOpAaHA OHA JIEBYIITKAY.

Pemenne:
BepositTHOCTE BEIOOpA OHOM JIEBYIIIKH W3 TPYMIIBI CTY/ICHTOB paBHa.
2
16 8

HNupopmaninoHHbIit 00BeM COOOIICHHS paBEH:

1
log, (1_/8) = log,23 = 3 6uTa.

OTBert: 3 Oura.
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1.3 IlpeacTraBienne U u3MepeHne 3BYKOBOH HHPOPMALIUT

3BYK mpeacTaBisieT co0Oil pacmpoCTpaHSIONIYIOCS B BO3[yXe, BOJE WIH
JIPYToM Cpee BOJHY C HEMPEPHIBHO MEHSIOIIEHCSI MHTEHCUBHOCTBIO U YaCTOTOM.

YenoBek BOCIPUHUMAET 3BYKOBBIE BOJIHBI (KOJeOaHUsI BO3/yXa) C MOMOIIbIO
ciyxa B GopMe 3ByKa pazIMYHbIX TPOMKOCTU U ToHA. Uem 00JIbIlle HHTEHCUBHOCTD
3BYKOBOW BOJIHBI, TEM IPOMYE 3BYK, U€M OOJIbIIIE YACTOTA BOJHBI, TEM BBIIIE TOH
3BYKA.

UYenoBedyeckoe yxO BOCHPUHUMAET 3BYK C 4acToTol ot 20 KosieOaHuil B
cekyHny (Hu3kui 3ByK) 110 20 000 kosiebaHuii B CEKYH]y (BBICOKUI 3BYK).

YeoBeK  MOXKET  BOCIHPUHUMATh 3BYK B OFPOMHOM  JUana3oHe
WHTEHCUBHOCTEH, B KOTOPOM MaKCHMajbHas WHTCHCUBHOCTH  OOJIbBIIE
muHpManeHod B 10 pas (B cro ThIcSu Mumumapnos pas). g u3MepeHHs
TPOMKOCTH 3BYKa MPUMEHSIETCA CHeIUaIbHas €IUHUIA «ICIIIOeI.

Bpemennasi auckperusaunmsi 3Byka. Jlis Toro 4roObl KOMIIBIOTEpP MOT
00pabaTbIBaTh 3BYK, HETIPEPHIBHBIN 3BYKOBOM CUTHAI JOJDKEH OBITH MpeoOpa3oBaH
B IU(PPOBYIO JUCKPETHYIO (OpMYy C MOMOIIBIO BPEMEHHON JAUCKPETU3aLUU.
HenpepriBHast 3ByKOBasi BoJIHA pa30MBaeTCs Ha OT/ACNIbHbIC MAJICHbKUE BPEMEHHbIE
YYaCTKH, JJI KaKJI0TO TAKOTO YYacTKa yCTAHABIMBAETCA ONPEICTICHHAS BEJINYMHA
WHTEHCUBHOCTU 3ByKa. Takum 00pa3oM, HeNpepbiBHAS 3aBUCUMOCTh TPOMKOCTH
3ByKa OT BpeMeHH A(t) 3aMeHseTCs Ha IUCKPETHYIO MOCIEeI0BATeIbHOCTh YPOBHEN
rpomkocTd. Ha rpaduke 5TO BBIITIAIAT Kak 3aMEHa TJIAJKOM KpPUBOM Ha
MOCJIEIOBATEIBHOCTh «CTYIICHEK» (PUCYHOK 2.1).

A
A(t)

j\l"\

(4

>

Pucynox 2.1 — BpemenHnast quckpeTu3aims 3ByKa

Yacrora auckperusauum V. Jlng 3anuMcu  aHAJIOTOBOIO 3ByKa W €r0
npeodpazoBanusi B UGPoBYI0 GOpPMY UCIIOIB3YETCSI MUKPO(OH, TMOAKIIOUESHHBIN
K 3BYKOBOW Tuiate. KadecTBO MOJydeHHOTO IMM(GPOBOrO 3ByKa 3aBUCHUT OT
KOJIMYECTBA W3MEPCHHUN YPOBHS TPOMKOCTH 3ByKa B CJIWHHUIY BpPEMCHH, T.C.
JacCTOTHI AUCKpeTH3anuu. Uem Oosibiiiee KOJUISCTBO U3MEPESHUN MPOU3BOIUTCS 32
1 cexyHy, TeM OOJIBIIIE YacTOTa JUCKPETH3AIINH.

YacroTa QMCKpeTH3alMU 3BYKAa — ATO KOJMYECTBO M3MEPEHUN TPOMKOCTH
3ByKa 3a OJIHY CEKYH]IY.

YacToTa OHMCKpEeTH3alluu 3BYKa MOXET Jiexarh B auana3zoHe ot 8 000 mo
48 000 m3mepeHunii TPOMKOCTH 3BYyKa 3a OJIHY CEKYH]LY.
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OnHo u3MepeHue B cekyHay cooTBercTByeT yactote 1 ', 1 000 usmepenuii B
cekynay — 1 kI'1.

I'nyOuna xoaupoBaHusi 3Byka R. KaxIol «CTyneHbKE» IPHUCBAaUBACTCS
ONPEEIICHHOE 3HAYEHHUE YPOBHS TPOMKOCTH 3BYKa. YPOBHH TPOMKOCTH 3BYKa
MOKHO paccMaTpuBaTh Kak HaOOp BO3MOYKHBIX COCTOSIHUM N, 171 KOJMPOBAaHUS
KOTOPBIX HEOOXOJMMO ONPEJECICHHOE KOJIWYECTBO HHPOpManuu |, KOTOpoe
Ha3bIBACTCS IIIyOMHON KOAMPOBAHUS 3BYKA.

I'nyOunna koampoBaHMsi 3BYyKa — 3TO KOJMYECTBO MH(pOpPMAlUU, KOTOPOE
HEOOXOUMO Ul KOJUPOBAaHUS AMCKPETHBIX YPOBHEH TI'POMKOCTH IIM(PPOBOTO
3ByKa.

Ecnu u3BecTHa riayOuMHa KOAMPOBAHMS, TO KOJMYECTBO YPOBHEM TI'POMKOCTH
uudpoBOro 3ByKa MOXHO paccumTarh 1o Qopmyre N = 2!, Ilycts rioybuna
KOJMPOBAHMS 3ByKa COCTaBJISIET 16 OUT, TOra KOJIMYECTBO YPOBHEH I'POMKOCTH
3ByKa PaBHO:

N =2! =216 = 65 536.

B npouecce konupoBaHus KaXI0My YPOBHIO TPOMKOCTH 3BYKa IPHUCBAUBAETCS
CBOIl 16-OMTOBBII JBOWYHBIM KOJ, HAaWMEHbBIIEMY YpPOBHIO 3ByKa OyAeT
cootBeTcTBOBaTh K01 0000000000000000, a Hanbonpmemy —1111111111111111.

PaznuyHble 3BYKOBbIE KapThl CEroAHs MOryT obOecreuutb 8- wuiam 16-
paspsAHyIO TIyOUHY KOJMPOBAHUS 3BYKa.

KauectBo ounudpoBanHoro 3Byka. YUem Oosblie yactoTa W IIyOMHA
JUCKpEeTH3allMi  3ByKa, TeM Oojee  KauyeCTBEHHbIM OyAeT  3By4aHHE
ourdpoBanHoro 3Byka. (CamMoe HH3KOE€ KauecTBO OIM(PPOBAHHOTO 3BYKa,
COOTBETCTBYIOILIEE KauecTBY Tele(OHHOW CBS3M, MOJNYy4aeTcs MpU YacToTe
nuckpetusanuu 8 000 pa3 B cekyHIy, IITyOMHE NUCKpPETU3aluu 8 OUT U 3alucHu
OJTHOM 3BYKOBOH JOpPOXKKH (pekuM «MOHO»). (Camoe BBICOKOE KayeCTBO
OLIM(PPOBAHHOTO 3BYKa, COOTBETCTBYIOLIEE KauecTBy ayano-CD, mocturaercs npu
gactote auckpernszamuu 48 000 pa3 B cekyHay, IITyOuHe AUCKpeTH3anuu 16 out u
3aITUCH JIBYX 3BYKOBBIX JOPOXKEK (PEIKUM «CTEPEO»).

Heo0xoaumMo MOMHHTH, YTO YE€M BBIIIE KAa4eCTBO LM(PPOBOro 3BYyKa, TEM
Ooonbiie  WHGOPMAIMOHHBI  00BeM 3BYKOBOro (aima. MOXKHO OIICHHTH
uH(OpMAIMOHHBIA 00BeM IU(POBOTO CTEPEO 3BYKOBOIrO (haiiyia AIUTETEHOCTHIO
3ByuaHusa | cexkyHja mpu cpeaHem KadecTBe 3Byka (16 out, 24 000 uzmepeHuit B
cekyHny). Jns 3Toro riayOuMHY KOAMPOBAHUS HEOOXOAMMO YMHOXHUTH Ha
KOJIMYECTBO U3MEPEHUN B | CEKYHIy U YMHOXXUTB Ha 2 (CTEPEO3BYK):

16 6uT- 24000 - 2 (kaHasa) = 768000 6ut = 96000 GaiiT = 93,75 KoaiirT.

KadecTtBo 3Byka B JIHUCKpETHOM (opMe MOKET ObITh OYEeHb IIOXUM (Mpu 8
outax u 5,5 kI'1) u oueHs BeicokuM (mipu 16 6utax u 44,1 xl'm).

PaccmoTpum mpumepbl BBIYUCIIEHHS WH(GOPMAIIMOHHOTO 00beMa 3BYKOBOTO
daiina.
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Ilpumep 9

Ouennte 00beM MOHO ayauodaiiyia JIUTEIbHOCThIO 3BydaHus 10 ¢ mpwu
gacTtoTe auckperuzaruu 22,05 xkl'p u paspemenun 8 Outr. OTBET 3amuIIUTE B
KoaiiTax.

Pemenue:
1) Jlns pacueTa o0ObeMa MOHO ayauodaiiiia uCIoab3yeM GopMyiy:
N=v-t R,
r7ie V — 9acToTa AUCKpeTu3anuu, [ 1;
R — rmyObuHa KOaUpOBaHUs 3ByKa, OUT;
t — BpeMs1 3By4aHwHsI 3ByKOBOTO (paiina, c.
2) Bpruncioum o0beM (aiina:
N =22,05-1000-10-8 =1 764 000 6ut = 215,33 Kbaur.
OTtsert: 215,33 KoOaiir.

Ilpumep 10
[logcuutath Bpems 3ByuaHHs 3BYKOBoOro daiina obbemom 3,5 MoOaiir,
coAep)Kallero CTepeo 3amuch ¢ 4vactorod pguckperuzauuu 44 100 I'm wu
pa3psAIHOCTBIO Koja 16 6uT Ha 1 u3mepenue.
Pemenue:
1) Jlnst pacueta o0beMa cTepeo ayanodaiisia UCroib3yeM GopMyTy
N=2-v-t-R,
IJI€ V — 4acToTa JUCKpeTu3auu, ['i;
R — rmyOuHa KOIMpOBaHUs 3ByKa, OUT;
t — BpeMs 3By4aHus 3ByKOBOTO (aiina, c.

2) Beruncium BpeMs 3BydaHHs 3ByKOBOTO (aiiia:

N 3,5:1024
t = = = 20,805 cexyH.
2-v-R  2:44100-16

OtBet: 20,805 cexyn.

2 CkopocTtb nepegauu uHpopmanuu

OCHOBHOI XapaKTepUCTUKOW mMpouecca MNepeaadyd HHPOpMalUU SBISIETCS
CKOpocmb nepeoauu UHGopmayuu.

CkopocTh mepexayd JAHHBIX — KOJMYECTBO OWUT HMH(POpPMALINH,
nepeaaBaeMoi 3a enuHuIly BpemeHHu. M3mepsieTcss B Outax B cexkyHay (OuT/c) u
KpaTHBIX eauHuiax — Kout/c u Mour/c.

O0bEM nepenannoit nHGopmarnwu I Beraucisercs mo Gopmyse

[=q-t,
T7ie ¢ — IPOITyCKHAsI CIIOCOOHOCTD KaHaua (6uT/c),
t — BpeMs nepenauu (c).
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Ilpumep 11

CxkopocTts nepenaun gaHHbIX yepe3 ADSL-coenunenue pasua 128 000 out/c.
[lepenaua daitna yepe3 3TO coeMHEHUE 3aHsNa 2 MUHYTHL. Onpenenure pazmep
¢aiina B kumobaiTax.

Pemienue:
1) 128000-120 = 1536000 (6UT) — KOJUYECTBO OWT, IMEPEIAHHBIX 3a
2 MUHYTBHI.
2) 1239999 _ 1875 (K6aitr).
81024

OTtBet: 1 875 Kumnoo6aiir.

Ilpumep 12

CxopocTts nepenaun gaHHbIx yepe3 ADSL-coenunenue pasua 128 000 out/c.
Uepe3 manHoe coeauHeHHe nepenarot daiin pazmepom 625 Koéaitr. Onpenenure
BpeMs nepeaauu (aiina B CeKyHIax.

Pemenne:
1) 625-1024 -8 = 512 000 (6uT) — pa3mep (aiina B Ourax;
2) 512000 _ 40(c).

12800

OTtBeTt: 40 cexyHa.

3 O0paboTka rpaduyeckoii UHGpopMaNU

JIns  ycmemHoro pemieHust 3agad  d3ToM TeMbl HEOoOXOAUMO IOHUMATh
B3aMMOCBSI3b  MH(OPMAIMOHHOIO O0BEMa pacTPOBOrO HU300pAKEHHUS, €ro
MPOCTPAHCTBEHHOI'O U I[BETOBOTO PA3PEILICHUS, & TAKKE MPUHIUIBI KOJUPOBAHUS
L[BETA JIEMEHTOB pacTpa.

I'padpuueckas napopMalys B KOMIBIOTEPE MPEICTABIAECTCS B TpeX popMarax:
pactpoBasi rpaduka, BeKTopHas rpaduka u (pakrtanbHas rpaduka. C TOUKH
3peHHUs BBIYMCICHUS 00beMa MH(OpMaluu, HAaUOOJBIINI WHTEpPEC NPEICTaBISAET
pactpoBas rpaduka. Paccmorpum stoT rpadudeckuit hopmar 6osiee moapooHo.

PacTpoBoe M300paieHHMe Ha SKpaHEe MOHUTOpa (OpMHpYyeTCsl U3 TOYEK
(mukceneit).

PacTtp — npsimoyronbHas ceTka mukcened Ha skpaHe. OOBeM pacTpoOBOTO
M300paKECHUS 3aBUCUT OT TITyOWHBI IIBETA.

I'ayouHa uBeTa — KOJIM4ECTBO OUT, OTBOAUMOE MO/ ITUKCEb.

Yucnio 1BeToB, BOCIIPOU3BOAMMBIX Ha 3KpaHe MoHuUTOopa K, u rnmyOuHy 1BeTa
N, MOxHO HaiiTu 110 hopmMyIie

K =2V,
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Ta6muma 3 — Pacder riryOuHBI 1IBETa

['myOGuna
KonnuecTBo 1iBeTOB 1 mukcenp
1IBETa

1 2 (uepHbI, OCITbIIN) 1 out

3 8 3 Outa

4 16 4 durta

8 256 8 out

16 65 536 (high color) 16 Oour

24 16 777 216 (true color) 24 Outa

32 4 294 967 296 (true color) 32 Outa

Kox nBeta nukcenst coaepuT HHPOPMAIUIO O J0J€ KaXI0T0 6a30BOTO IIBETA.
Yem Oonplie riyOuHa I1BETa, TeM OOJbIIEe KOJIUYECTBO OUT MOTpedyeTcs st
KOJIUPOBAHMS OJHOTO THKCEIS W TeM OONbIIee KOJIMYECTBO I[BETOB MOKHO
WCITOJIB30BaTh B N300PaKCHHH.

Jlnst  ycmemHoro pemieHus 3a7ad4  3TOM TEeMbl HEOO0XOJUMO MOHUMATh
B3aMMOCBSI3b MH(POPMAIIMOHHOTO O00BbEMa PACTPOBOTO HU300PAKEHHUS, €ro
MPOCTPAHCTBEHHOTO U IIBETOBOTO Pa3pEIICHMs], @ TAK)KE MPUHIIUIBI KOJUPOBAHUS
[[BETA JIEMEHTOB pacTpa.

Ilpumep 13

JInst XpaHeHus: pacTpOBOIrO M300pakeHHs pazmepoM 64 X 64 mukcens OTBEIH
1,5 kmnoGarTa mamaTh. KakoBo MakCHMajJbHO BO3MOKHOE YHCJIO IIBETOB B
NaIUuTpe U300paKeHUs?

Pemenne:

BeruucnuM, CKOJIBKO OWT OTBOAMTCS Il XpPAHEHUS OJHOTO THKCEs,
YUUTHIBAs, 4TO B OJHOM KuioOaiite 1024 = 210 Gaiita, a B onHOM 6Gaiite 8 = 23
outa. J{nst aToro nHGOpPMAITMOHHBIN 00BEM W300paKEHHUS, BEIPAKCHHBIN B OUTAX,

pasaciiiM Ha KOJIMYCCTBO MMUKCEJICH:
3

15-1024-—— =15-210. 2 _ 15.21043-6-6 — 1 5.2 = 3 (6uT).
64 - 64 2626 (6uT)

WNtak, Ha OIWH TNHUKCEIb NPUXOAUTCS Tpu Outa. Tpu OWTa MO3BOJSIOT
3aKOIMPOBaTh MakcuMyM 23 = 8 pasnuunbix 3HaueHuil. I109TOMy MakCHMalbHO
BO3MOKHOE YHCJIO I[BETOB B MAJIUTPE H300pakeHUs paBHO 8.

OTBer: 8.

Ipumep 14

YkaxuTe MUHUMAJIbHBIA 00beM maMsTH (B KujioOalTax), JOCTATOUHBIN st
XpaHeHHs JI000TO pacTpoBOTO HM300paxkeHust pasmepoMm 256 X 256 mmkcenei,
€CJIM U3BECTHO, YTO B U300paKEHUH UCTOJb3yeTcs nmanuTpa u3 216 useroB. Camy
NaJUTPy XPAaHUTh HE HYXKHO.
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Pemenne:

Haiinem MUHUMAaJIbHBI 00BEM MaMSTH, HEOOXOAUMBIN ISl XpaHEHHUS OJIHOTO
nukcens. B u300paxxeHun MCIonb3yeTcs nmanmurpa u3 216 nperos, cienosarensHo,
OJTHOMY IIMKCEIIF0 MOKET OBITh COIOCTaBIEH M000M 13 21® Bo3MOXKHEIX HOMEPOB
nBera B naymrpe. [loaToMy MUHUMATBHBIM 00BEM MaMSATH JJISI OJHOTO IHKCEIsS
Oyzmer paseH log, 216 = 16 6ur. MuHUMAanbHEIA 00BEM NaMATH, JOCTATOYHKI
JUTSL XpaHEHUs1 BCEro n300paxkeHust Oy1eT paBeH

16256256 = 2*-28 .28 = 2206uTr = 2176aiiT = 27K6aiTt = 128 K6aiir.

Oteer: 128 Koaiir.

Ilpumep 15

Jlnst komupoBaHus 1BeTa (hoHa CcTpaHuIbl MIHTEpHET HCHOIB3yeTCs aTpulyT
bgcolor="#XXXXXX", rie B KaBbIYKax 3a/JIaf0TCs MECTHAIIATCPUIHBIC 3HAYCHUS
AHTEHCUBHOCTH I[BETOBBIX KOMIIOHEHT B 24-OmtHOr RGB-monmenn. Kakoi user
Oyzaer y crpanwuiipl, 3aaanHoi Tarom <body bgcolor="#FFFFFF">?

Pemenne:

B 24-6utnHoit cucreme komupoBaHusi 1BetoB RGB, wucnonesyemoit s
MOHHUTOPOB KaXK/1asi U3 TPEX LBETOBBIX COCTABJISAIONIUX (KpacHasi, 3eJIeHasl, CUHSA)
MOXXET TpuHUMaTh 3HaueHue oT 0 g0 255 m komupyercs oaHUM OaliTom (1BE
niecTHaaAnarepuyHbie u@pei). 0 COOTBETCTBYET MOJHOMY OTCYTCTBHIO JaHHOU
I[BETOBOM cocTaBJstomiei B nmukcene, 255 (FFFFFF; ;) — MaKCHMaJIbHOW SIPKOCTH
JAHHOTO IBeTa. MakcuMaibHas SPKOCTh BCEX TPEX IIBETOBBIX CHUTHAJIOB
FFFFFF,; B RGB obecnieunBaet 6enblii 11BeT nukcess. MuHuMalbHas (Bce 11BeTa
BbIKIItoueHbl) 000000, — yepHBIil.

OtBert: OebIi.
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JIEKIIUSA Ne 3

Tema: JOI'MYECKHE OCHOBBI PABOTbBI
KOMIIBIOTEPA

ean Jexknuu

O3HAaKOMHUTBECS C TIOHATHEM BBICKA3bIBAHWE W OCHOBHBIMHU JIOTHYESCKUMH
(I)YHKI_[I/ISIMI/I. Hay‘-II/ITBCH COCTAaBJATh IIPOCTBIC M COCTABHBLIC BBLICKA3BIBAHUS H
onpCaACiIATL HMX HCTHUHHOCTb, CYUHTATDH Ta6J'II/IHI>I HNCTUHHOCTHU JIA PA3JINYHBIX
JJOT'HYCCKHUX (1)YHKI_[I/H>'I, yiupomarsb JOIrH4CCKHUC BBIPAXKCHUA, CTPOUTH JIOTHUYCCKHUC
CXCMBI.

OcHOBHbBIE IOHATHS AJITe0PbI JTOTUKHU

OcCHOBY KOMIIBIOTEpA COCTABJIAIOT dJIEMEHTApHBIE JIoTUYeckue cxeMbl. PaboTa
ATUX CXEM OCHOBaHa Ha 3aKOHaX W TMpaBWIaX aiareOpbl JIOTMKH, KOTOpas
onepUpyeT ABYMS MOHITUSMU: ICTUHHOCTHU U JIO)KHOCTH BBICKa3bIBAHMUSI.

Auareopa soruku (bysaesa aaredpa) — 3To pazaen MaTeEMaTUKH, U3YYarOIIUN
BBICKA3bIBaHUS, PACCMATPUBAEMbIE CO CTOPOHBI MX JIOTMYECKUX 3HAYCHUU
(MCTUHHOCTH WJIU JIO’KHOCTH) U JIOTUUECKUX OTEepalvil HajJ HUMHU.

Jlornueckoe  BbICKa3bIBaHWE — O3TO  J000€  MOBECTBOBATEIBHOE
MpeJIOKEHNUE, B OTHOIIIEHUU KOTOPOTO MOKHO OJHO3HAYHO CKa3aTh, UCTUHHO OHO
W
JI05KHO.

Bricka3biBanus OBIBAIOT TPOCTHIMU U CIIOKHBIMH.

IIpocToe BbICKa3bIBAaHHME (JIOTMYECKasi IMEPEeMEHHas) COJIEPKUT TOJIBKO
OJIHY MTPOCTYIO MBICJIb.

Cio:kHOe BBICKa3bIBaHHE (JOorHuecKast (PyHKIUsI) COJCPIKUT HECKOJIBKO
MPOCTBIX MBICIEH, COCAMHEHHBIX MEXAY COOOM C TMOMOIIBIO JIOTHYECKHUX
omnepanuii.

Jlornyeckue mnepeMeHHbIe OOBIYHO O0003HayarTCd OYKBaMU JIATHHCKOTO
andasura: A, B, C ...

OCHOBHBIMH JIOTHYECKUMHU ONEPANUSIMH SIBJISIFOTCSI:

. oTpullaHue (MHBEpCHsi);
. YMHOKEHHE (KOHBIOHKIHUA);
. CJIOKE€HHE (IU3BIOHKIINS);
JIONOJTHUTENbHBIMHY JIOTHYECKUMHU ONIePALUSIMH SIBISIOTCSA:
. cienoBaHue (MMILIAKALWSA );
. PAaBHO3HAYHOCTH (PKBUBAJICHIIMS).

TaGnuma ¢ OCHOBHBIMH M JOINOJIHUTEIbHBIMU JIOTUYECKUMH ONEpallUsiMU
HaXOJUTCS B MPUJIOKEHUU 3.

3Haue€HHE CJOKHOTO BBICKA3bIBaHUS (JIOTMYECKOW  (PYHKIMH) MOXKHO
ONPEIENHUTH C MOMOIIbIO TAOIUIIBI HCTUHHOCTH.
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Tab6auma WMCTUHHOCTHM — D3TO Ta0iWIlA, B KOTOPOM TIEPEUMCIICHBI BCE
BO3MOKHBIE 3HAUYEHUS BXOJAIINX JIOTUYECKUX MEPEMEHHBIX U COOTBETCTBYIOLIUE
UM 3HauY€HUs PYHKIUU.

[Topsi1oK BBITTOTHEHHUS JIOTHYECKUX OTIEpaIuii:
1) omepariusi B CKOOKax;
2) A, —A — Jorudeckoe OTpHUIlAHHE;
3) X, &, A —J0Oru4eckoe yMHOKECHHE;
4) +, V — Joru4eckoe CI0XKCHHE,
5) —, = — UMIUIMKALHKS;
6) =, &, <> — 3KBUBAJCHIMSL.

ToxknecTBa M 3aKOHBI AJIre0pPbI JIOTUKH

I[JUI YIPOUICHUSA CIOKHBIX JTOTHYCCKUX BI)Ipa)KeHHﬁ IMPUMCHAIOTCA TOXIACCTBA
H 3aKOHBI anre6pI>1 JIOT'UKH.

ToxknecTBa ajaredpsl JJOrHKH

ToxnecTBa ToxnecTBa
JIOTHYECKOTO JIOTHYECKOTO
CIIOXKECHHUS YMHOKCHHS
Av0o=A ANO=0
Avli=1 ANl =A
AVA=A ANA=A
AVA=1 AANA=0

A = A — (1BoiiHOE OTpHULIAHKE)

3aKkoHBI aJIredpsbl JJOTMKH

IIepemecTuTenbHBINA 3aKOH AVB=BVA
AANB=BAA

CoueTraTeNnbHbII 3aKOH (AvB)vC=AVv((BVO(O
(AAB)AC=AAN(BACQC)

PacnipenenurenbHbIi 3aKOH (AVB)AC=AACVBAC
AABVC=(AvCOA(BVO

3akoHbI Jie Moprana AVB=ANAB

ANB=AVB

A—B=B—>A=AVB

A B=AANBVAANB=(AVB)A(AVB)
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Jlornueckue 3J1eMeHThBI

CpenctBoM 00pabOTKH JIBOMYHBIX CUTHaIOB B OBM sBistoTCA JIOTHYECKUE
DJIEMEHTBI.

JUid peanu3anuu JOObIX JIOTUYECKUX OIepaluil HajJ JABOMYHBIMU CUTHAJIaMU
JIOCTATOYHO JIEMEHTOB TPEX THUIIOB — JJIEMEHTOB, PEAIM3YIOIIMX TPU OCHOBHBIE
norunueckue onepaunun: U, WJIU, HE.

Jlornueckue 3j1eMeHThI (BEHTHJIM) — 3TO 3JIEKTPOHHBIE CXEMBI C OJHUM HIIU
HECKOJIbKUMM BXOJaMM M OJHHMM BBIXOJAOM, YEpe3 KOTOpPbIE MPOXOIAT
AIIEKTPUYECKUE CUTHAIIBI, TpeacTaBistonue mudps 0 u 1.

1. Dnemenr HE (unBeptop). Y wWHBepTOpa OIWUH BXOJ M OJWH BBIXOI.
CurHan Ha BBIXOJI€ MOSIBUTCS, €CIIM Ha BXOJI€ €ro HeT, U HaoOopoT. MHBepTOp
peanu3yer JIOTHYECKYIO Olepannio HHBepcHs (J10rnyecKoe OTpULIAaHHeE).

DOyHKIUA Tabauia ICTUHHOCTH Jlornueckuii »JIEeMEHT
F /T A|F A F=A
= 01
110 C)

2. DOnement U (koHbOHKTOP). DaemeHT U uMeeT He MeHee ABYX BXOIOB U
oIMH BbIXoA. A U B — BxoaHble curHamnbl, F — BbixonHoi curHain. KoHbIOHKTOP
pealn3yeT JIOTHYCCKYIO ONEPAIHI0 KOHBIOHKIUS (JIOTHYecKoe YMHOKEHHeE).

DyHKIUA TaOnuia UICTUHHOCTHU Jlornueckuii DiIeMEHT
A| B | F
0/0]0 A 1 F=AAB
F = A N\ B 0 1 0 ] &
1100 B
1111

3. Dnementr WM (mm3bionkrop). Diement UJIU umeer He MeHee ABYX
BXOJIOB U OIMH BBIXOJA. A B — BXomHbele curHaiabl, F — BBIXOJHON CHI'HAIL

JIU3BIOHKTOP pPEaTu3yeT JIOTHYECKYIO OIEPalrio JUIBIOHKIUSA (JIOrHYecKoe
CJI0JKEeHMe).

DOyHKIUA Tabania NICTUHHOCTH Jlornueckuii DJIeMEHT

A|B | F

F=A+B

F=AVB

A
— | 1
B

==
ROk O
=
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C nomomrpto jorudeckux 3nemMeHToB HE, U, WJIM MOXHO peannu30BaTh
(coOpath Kak U3 KOHCTPYKTOpA) TUIIOBbIE (PYHKIIMOHATBHBIE y3J1bI (0s10KkH) DBM:

" TPUITEPHI,

" CyMMATOpBHI;

* mudpaTopHl;

" PETUCTPHI;

" CYCTUYUKH;

" nemudpaTopsl.

UtoOBl MOHATH, KaK pabOTaeT MHTEPECYIOIIEe HAC YCTPOMCTBO, HEOOXOIMMO
MOHATh JIOTUKY €ro paboThl, T.€. HAWTH COOTBETCTBHE MEXIY BXOIHBIMH W
BBIXOJTHBIMHU CUTHAJIAMH, JIJIS 3TOTO:

1. CocTaBuTh Ta0JINIy ICTUHHOCTH.

2. Ilo TaGaure 3anmucaTh JOTUUECKYIO (DYHKITHIO.

3. TlocTpouTh JOTHYECKYIO CXEMY.

Ilpumep 16

ITocTpoiite TabauIly MCTHHHOCTH U1 JIorHdeckoi pynkmuu F = X VX VY,
Pemenne:

1) IlogcunTaeM KOJIMYECTBO MEPEMEHHBIX B (pyHKUMU. B Hamelt ¢pyHkuu nse
nepeMeHHble — X 1 Y.

2) IloctpouM Tabauiy A7 JBYX NEPEMEHHBIX U BIMILEM BCE BO3MOXHBIC
COUYETaHUs 3HAYECHHUH JIBYX NIEPEMEHHBIX:

==
ROl |loI=

3) PaccraBuMm B JIoruuecKkoil (PyHKIIMM HOPSIOK BBIIOJHEHUS ONEPALIHiA.
12 3
XvXVvY.
4) CorysacHO TIOJIyYEHHOMY TIOPSIIKY BIIMIIEM ONEpalud B TaOJIUIly
UCTUHHOCTH W TMOACYATAEM 3HAYEHUs. 3HAYEHUS JIOTMYECKUX OIeparuii
BBITTUCHIBAEM U3 TAOJUIIBI B MPUIIOKEHUH 3.

X|Y | X | XvX | XvXVvY
0 0 1 1 1
0 1 1 1 1
1 0 0 1 1
1 1 0 1 1

5) CornacHo noJly4eHHOMY PE3yJIbTATy JIeJIaéM BBIBOJI.
BoiBoa: GyHKINS TOXKAECTBEHHO UCTUHHA.
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Tak kak B mociemHeMm cTonOue 3Ha4YeHHWs] (PYHKIIMA — BCE EAUHUIIBI, TO
byHKUIMS TOXACCTBEHHO WCTHMHHA. Takum o00pa3oMm, QYHKIUS MOPUHUMAET
3HaueHue uctuHa (1) npu J100bIX 3HAUEHUSX BXOASIINX B HEE IEpeMEHHbIX X U Y.

Eciu B mocnegnem cronbne OyayT Bce HynH, TO (DYHKUIHS TOXKICCTBEHHO
noxHa. Takum o0pa3zoM, QyHKUMS NpUHUMAET 3HaueHue Joxb (0) mpu r00bIX
3HAYCHHUAX BXOJAIIUX B HEE MEPEeMEHHbIX X U Y.

Ecnu B mocnennem ctondne 3HadeHUs: PyHKIIUU — HA0Op HYJIEH U €UHUII, TO
GyHKUUS HE SBISETCS HU TOXKJIECTBEHHO JIOXKHOM, HU TOXKIECTBEHHO WCTUHHOM.
B TakoM ciyyae BBINMHMCHIBAIOTCS 3HAYEHUS BXOISMIMX B (PYHKIMIO MEPEMEHHBIX,
IPU KOTOPBIX (DYHKIIMS MPUHUMAET 3HaUeHus uctuHa (1).

Ipumep 17

Wcnoap3ys JIOrMYeCKHE 3aKOHBI W TOXKICCTBA, YIPOCTHTE JIOTHYECKOE
Beipaxkenue: AN (AV B) A (B AB).
Pemenmue:

1) IlepByio ckOOKYy pacKpoeM IO pacHpeacIMTEILHOMY 3aKOHY, BO BTOPOM
CKOOKE BOCITOJIb3YEMCS TOIKICCTBOM JIOTHUECKOTO YMHOKCHHS, ITOJTYUHM:

ANAVB)ABAB)=(ANAVAANB)AO=(AVAAB)AO.

MoxHo M jgaiee mnpeoOpa3oBhIBaTh BhIpaXKeHHE B CKOOKax. Ho cormacHo
ToxkaecTBY A A 0 = 0, MOKHO 3aKJIIOUUTh, YTO

ANAVB)ABAB)=(ANAVAAB)ANO=(AVAAB)AO=0.

IHocTpoeHue JOruYecKUX cxXeM 1o 3aJAHHOM Ta0IuIe MCTUHHOCTH (PYHKIUHA

1. BrimuceiBaercs Tabiaviia UCTUHHOCTH (DYHKITUY.

2. Ilo panHOM Tabmuie omnpeaensercs Jorndeckas ¢yHknus (popmyna) c
TTOMOIIBIO CJICAYIOMIET0 METO/Ia, Ha3hIBAEMOTO AU3BIOHKTUBHAS COBEPIICHHAS
HopmainbHas gopma (JJCHD):

2.1. B 3aganHOil Tabnuile BHIOMPAIOTCS HAOOPHI MEPEMEHHBIX, MPU KOTOPBIX
3HaueHue QYHKIMHU paBHO 1.

2.2. JIng Kaxaoro Takoro Habopa 3alyChIBAIOTCS KOHBIOHKIMH (A) BCeX
BXOJIHBIX IIEPEMCHHBIX, HWMeromue 3HadeHue 1. Ilpm sToM Te
NEepEeMEHHBIC, KOTOpPhIE HMMEIOT 3HadyeHWe (), 3amuChIBAIOTCS  C
OTPHUIIAHUEM.

2.3. Bce nosy4eHHbIe KOHBIOHKIIMN 00BEIUHSAIOTCS 3HAKOM AM3BIOHKIHMU (V).
D10 m OyneT MCKoMas Joruyeckas (PyHKIHs, KOTOPYIO MOXHO OyaeT
YIPOCTUTH (MUHUMHU3UPOBATH) 0 3aKOoHaM byseBoit anreopsl.

3. Ilo ynpormieHHoM J0oTH4YecKoi GyHKIIMNA CTPOUTCS JIOTUYECKAs CXeMa.

Ilpumep 18
[lo 3aganHOW TabyiMile WCTUHHOCTH 3alUCaTh JIOTHYECKYIO0 (PYHKIHIO,
YOPOCTHUTH €€ U IMTOCTPOUTH JIOTHYECKYIO CXEMY.
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ORIk,

Pemenne:

1. 3anumieM KOHBIOHKUHUIO Uil KaKIOM CTPOKH, T/i€ 3HauyeHue (QYHKIUU
paBHo |1 (mepBasi, BTOpas U TpeThbsi CTPOKH). [lepeMeHHbIE, 3HAYEHUS KOTOPBIX
paBHbI 0, 3anuIlIeM ¢ OTPULIAHUEM.

2. O0benMHUB  TIOJIYYCHHbICE  KOHBIOHKUMU  JIU3BIOHKIHMEH,  IMOTy4yuM
CJIEAYIONIYIO JIOTUYECKYIO (DYHKITUIO.

F=XAY)VIXAY)V(XAY).

3. Vopoctum: F = (XAY)V(XAY)V(XAY) =XV (XAY).
4. Tlo monmydeHHON (HYHKIIMU MOCTPOUM JIOTHYECKYIO CXEMY:

- :CL]/ |
1 | F
. ? il
Ilpumep 19

CocTaBuTh JIOTMYECKYIO CcXeMmy, padoTa KOTOpOM 3ajaHa TaOiuuen
UCTUHHOCTH:

Rk, lOlOol0oOo >
(== =]k =]vs)
R OO o o0
il l=l =l [=]{=]{elp

Penienmue:
1. CocTaBuM JIOTMYECKYIO (PYHKIIMIO TTO JaHHOM TaOIHIIE:
F=(AABACVAANBAC)V(AANBAC).



31

2. YOpoCTUM MOIYYEHHYIO (DYHKIIHIO:
F=(AANBAC)V(AABAC)V(AABAC)=(AABAC)V(AABA
(CVC)=AABACVAANB=AN(BACVB).

3. Ilo momyyeHHO# QYHKIIUU TOCTPOUM JIOTHYECKYIO CXEMY:

A

o m
&[]

C ]

Ilpumep 20
[To 3agaHHON JIOTMYECKON CXEMe 3allMIINTE JIOTHYECKYH0 (YHKIUIO U
IIOCTPOKTE TaOIUITy HCTHHHOCTH

X% & I LF

Y

{0
Pemenmne:

1. Jlna 3anvcu (QYHKIMM HEOOXOOUMO 3amucaTh 3HAYEHUS MJs KaxKIoro
AIIEMEHTA CXEMBI:
. X
. XAY
m. z
V. (XAY)VZ

2. CnenoBareiabHO, TOMYYUTCS QYHKITHUS:
F=XAY)VLZ.
3. Tlo momyueHnHo# GyHKIIUU TOCTPOUM TAOIHUIY UCTUHHOCTH:

X Y Z X | XAY | Z XAY)VZ
0 0 0 1 0 1 0
0 0 1 1 0 0 0
0 1 0 1 1 1 0
0 1 1 1 1 0 0
1 0 0 0 0 1 0
1 0 1 0 0 0 1
1 1 0 0 0 1 1
1 1 1 0 0 0 1
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JIEKIIUSA Ne 4

Tema: OCHOBBI AJITOPUTMU3ALIUA

ean Jexknuu

O3HAKOMUTKCS C MIOHATHEM aJTOPUTMAa M OCHOBHBIMH CIIOCOOaMH pa3pabOTKU
anropuT™MoB. HayuuThcst COCTaBISAITh MPOCTHIE AITOPUTMBI B BUJIE OJIOK-CXEM.

IHonsiTHe aniropuT™Ma

AJITOPUTM  — ITO CHCTEMa TOYHO CQOPMYJIMPOBAHHBIX  TMPABUI,
OTIpeJIeIISIIoNIasl MpoIecC MpeoOpa3oBaHUs JOMYCTUMBIX HCXOJHBIX JaHHBIX 3a
KOHEUYHOE YHUCJIO IIaroB B HICKOMBIN pe3yybTarT.

PazpabGoTtaTh ajnroput™m pemieHus 3aJadd O3HavaeT pa3OuTh 3aJady Ha
MOCJIE0BATEIBHO BBITOJIHIEMBIE TIIarH.

CBoiicTBa ajiropurmMa

JIMCKPEeTHOCTh — 3TO BO3MOXXHOCTb pa30HMEHMs aIropuTMa Ha OTAEIIbHbIE
AJIEeMEHTAapHBIE IEUCTBUS, BBINOJHEHUE KOTOPHIX HE BBI3BIBAET COMHEHHUS.

OOHO3HAYHOCTD (UL ONpedenreHHOCMb) Ale0pUummMa — 3TO KOrJa B allTOPUTME
OTCYTCTBYIOT IlIard, JEWCTBHS, CMBICI KOTOPBIX MOYET BOCHPHHHMATBCS
HEOJIHO3HAYHO, TO €CTh Pa3HBIMU UCIOJHUTEISIMU [TO-CBOEMY.

MaccoBocts.  Ilom  MaccoBOCTBIO  IIOHMMAETCs,  YTO  AJTOPUTM
pa3palaThIBaeTcs TaK, YTO €ro MOXXHO NPUMEHHUTH JJIs LEJNOro Kiacca 3ajad,
pa3IMyaroIUXcs JUIb HAOOpaMH UCXOHBIX TaHHBIX.

KoneuHnocts. [log KOHEYHOCTHIO AJITOPUTMA MOHUMAIOT 3aBEpPUICHUE PaOOTHI
IrOpUTMa 3a KOHEYHOE YHMCIIO IIaroB.

IoHATHOCTB. AJTOPUTM CTPOUTCS JJIsl KOHKPETHOTO MCTIOTHUTEINS YEJIOBEKOM
Y JTOJDKEH OBITh €My MOHATEH. DTO 00JIEr4aeT ero NpoBEPKy U MOAU(PUKALIMIO TTPH
HEOOXOIUMOCTH.

Pe3y/ibTATUBHOCTB. AJITOPUTM BCEr/ia JOJKEH NPUBOJIUTD K PE3yJIbTaTy.

Cnoco0bl onucaHus aJropuTMa

ANTOPUTMBI, UCTIOJTHUTEIIEM KOTOPBIX SABJsIeTcss DBM, ONUCHIBAOT:
¢ B TekcToBo (8epbanvrotl) hopme.

e ['paduuecku B BUIE CXEMBI.

e Ha HCKYCCTBEHHOM SI3BIKE, TO €CTh SI3BIKE MPOTrPAMMUPOBAHHH
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I'papuueckas ¢popma 3anucu ajaropurma

[IpaBuna BBHINIOJIHEHUS, W YCJIOBHBIE OOO3HAYEHUSI CXEM aJTOPUTMOB
MPEACTaBISAOTCS COOTBETCTBYIOLIIMMU I'OCTamu Ennnon CucreMsbl
[Iporpammuoii Jlokymenrtanuu (ECIT/):

I'OCT 19.001 — 77. OO0111€ OJIOKEHHUS.

I'OCT 19.002 — 80. CxeMbI asiropuT™MOB U Tiporpamm. [IpaBuiia BbITIOJHEHHUS.

I'OCT 19.003 — 80. Cxemsl anroputMoB u mnporpamm. OO6o3HaueHUs
yCIIOBHBIE TpaduyecKue.

OcHoBHBIE YCJI0BHBIC rpa(lmqecmde 0003HaAUYEeHUA

1. BBoa/BeIBOI

BBoa z, X

2. ITpouecc - BeimonHeHre 0OJHON WM TPYIIbI oniepanuil. Yacto ucnonb3yercs
JU1s 0003HAYEHUS OTepalluy MPUCBANBaHUSI.

|
N=5y=N+K

3. Pemienue - Micnonb3yercs 1uist 0003HaYEHUs ONEpalliy YCIOBHOIO MEPEX0/Ia.

Aa HeT
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4. TepMHHATOD - UCTIONB3YETCA U1 0003HAYEHUS Hauaaa U OKOHYAHUS Ipolecca
pelIeHus 3a1a4H.

Ha4ano

KOHeLl,

5. IloaroToBka - UCMONAB3YETCS I OPTaHU3ALNN UKINYECKUX KOHCTPYKIIHUM.

A 4

oo N
N
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[Tpunoxenue 1
(cipaBOYHOE)

Ta6auua npaBuJ nepeBoa 4nces U3 OJHON CUCTEMBbI CYUCIEHHUSA B IPYIYIO

[IpaBuna nepeBoja

JIeJIeHue Ha 2

JIeIeHue Ha 8

nejieHue Ha 16

Hampasnenue
nepeBojia
Ienas yacTh yucna

///’/JV NZ

Nig = Ng
Nig

JpoOHas 4yacTh yncia

///,/AV NZ

Nig = Ng
Nig

YMHOEHHE Ha 2

YMHOXEHHE Ha 8

YMHOX€EHUE Ha 16

IMpCaACTaBUTb

HaIpuMep:
3210

1011, =1-2°+0-2* +1- 2! +1-2° =8+2+1=11,

YUCIO B pa3BepHyTOH  dopme,

75,=7-8 +5.8"=5645=6L,

A3.—A-16'+3-16°=10-16+3=163,

3aMeHa Tpuaa IudpaMud BOCBMEPUYHON CHCTEMBI
CUMCIICHUS

3aMeHa TeTpan Iudpamu
CHUCTEMBbI CUHCIICHUS

HIECTHAAATEPUIHON

3aMeHa BOCbMEPHUYHBIX LIU(PP TpUagaMu

3aMeHa IIeCTHAAUATePUYHbIX (P TeTpagamMu
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[Tpunoxenue 2
(cipaBOYHOE)

Taﬁ.lmua COOTBETCTBUA MEKAY CUCTEMAMMU CHUCJTCHUSA

Jecsatnunas | [IBonunas | BoceMepuunas | lllectranmarepuunas
0 0 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 0111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F

IIpaBuiia BbINOJTHEHHs AapU(PMETHYECKHUX ONepalni
B IBOMYHOM CHCTEMe CUMCICHHUS

IIpaBuia ciiokeHus IIpaBuia yMHOKeHH S IIpaBu/ia BHIYUTAHUSA
0+0=0 0-0=0 0-0=0
0+1=1 0-1=0 1-0=1
1+0=1 1-0=0 1-1=0
1+1=10 I-1=1 10-1=1
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[Tpunoxenue 3
(cipaBOYHOE)

Jlornyeckue (pyHKIMU

CooTBeTcTBHE
Tabmuma
OynKuys peYEBBIM O6o3Hauenne HCTUHHOCT HcrnanocTs Jlornueckas cxema
oboporam n
Orpunanue HE He A, A, —A, not 1T F NuBepcus § A F=A
JIOTHYECKOM
(mHBepCHS) HEBEPHO, N —
0 IIeEpEMEHHON
4qTo 1 0 HUCTUHHA,  €CIIK
cama
nepeMeHHas
JIO’KHA, u,
Ha000pOT,
WHBEPCHS JOXKHA,
€CJIM TIepEeMCHHAS
HCTHHHA.
Jlornueckoe nim +, uiy, or,V Al B F| | HusbroHkius
COKEHIE JIO)KHA TOTJa | A
0/0|0]|]| ronbko  Torma, | — 1 F=A+B
(AM3BIOHKITUS 01111 Kora oba | —
) BBICKa3bIBaHHS B
' 110 |1 noxusr
1111
Jlornueckoe nu X, &, u, and,\ Al B F| | Koubronkius
HOSKEHIE HUCTHHHA TOTJa U A
™ 0(0]0 TOJBKO TOra, — & F=AAB
(KOHBIOHKITHUS ol1l0 Koraa oba | |
) BBICKa3bIBAHU B
' 10| 0]|| ucrunns.
1111
Jlorngeckoe ECJIN...TO —, = A B Fl | AMminkanus
WCTUHHA BCET/A,
CJICOOBAHUC 0 0 1
32 UCKITIOYCHHUEM
(MMIDTAKATIHS 0 1]1]||cayqas, xorma A
) HCTUHHO, a B
1]10]|0|| noxso.
1111
PaBnoznauno | OKBUBAJIEHT =S Al BT E| | OxBuBanenuus
HCTHHHA TOTJa U
CThb HO 0lol1 A
TONBKO  TOTJA,
(3KBHBAJICHII ol1l0 Korja oba
) BBICKa3bIBAHUS
110 |0]| oxHoBpemenno
11101 00  WCTHHHBI,
MO0 JIOKHBI.
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