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IIpakTnueckasi pa6ora Ne 3 «BbinosiHeHHe Npeodpa3oBaHuii yuMcesJ U3 OJHOM
CHCTEMbI CYUCJICHHUS B IPYIYIO»

IpakTnueckast padora Ne 4 «BpinmosiHeHne apudMeTHyecKMX onepamnuii B
Pa3JIMYHBIX CHCTEMAX CYUCJICHUSD)

no Teme Ne 1.4. «KogupoBanue unpopmanuu. CucremMbl CHUCTCHUSD.

eau 3aHATHI: W3Y4YUTh CO CTYJICHTAMH OCHOBHBIE CBEICHUS O CHCTEMAax
CUUCIICHUS, MNPAKTHYECKOE IPUMEHEHHE IIOJYYEHHBIX 3HAHUW — BBIIIOJHCHUE
3alaHUM, BKJIIOYAIOIIMX B CeOsl MEpPEeBOJl YUCEN U3 OJIHOM CHUCTEMbl CUMCIICHHUS B
IpyTyI0, apu(pMEeTHIECKUE OTepaIliy B MMO3UIIMOHHBIX CHCTEMAaX CUMCIICHHUS.

Buabl 3aHATHI: KJIACCHO-TPYNIIOBbIE, KOMOMHUPOBAHHBIE ([0 IMPOBEPKE 3HAHUM,
YMEHHI IO IPOMAECHHOMY MaTepuaily, IO W3YYECHHIO U NEPBUYHOMY 3aKPEIJIEHUIO
HOBOT'O MaTepuasa, MPUMEHEHHIO Ha TIPAKTUKE TIOJTYICHHBIX 3HAHUN).

MeToabl NpPoBeACHUA 3AHATHI. JOBEICHUE TECOPETUUECKUX CBEICHUM, BBINOJIHECHUE
MPAKTUYECKUX 3aJaHUM.

Bpems npoBenenusi: 4 4 (2 3ausTHs 1o 2 4)
OcHOBHBIE BOIPOCHI:

1. IlpencraBpneHue YUCIOBBIX JAHHBIX: OOIIME MPUHIIMIBI MPEICTABICHUS JAaHHBIX,
dbopmaThl peICTaBICHUS YUCE]T.

2. OOmue cBefeHUs 0 cucTeMax cuucieHus. CHCTeMBbl CUHMCIICHHUS, UCIIOIb3yeMbIe
KomImbloTepoM. IlpencraBneHne dYucen B PaA3IMYHBIX CHUCTEMax CUHUCIICHUS.
[Ipencraiienue LeNbIX YMCEN B JBOUYHOU cucteme cuncienus. [lepeBon uncen us
OJHOM CHCTE€MbI CUUCIICHHUS B JIPYT'YHO, B TOM YHCJIE MEPEBOJ LEIbIX YHCEN U3
OJHOM CHCTEMBI CUMCJIEHUS B JApyryto. llepeBoa umcen Mexay CUCTEMaMH
CUHMCIICHUS C KPATHBIMU OCHOBAHUSIMH.

3. Bemonnenue apudmMernueckux omepanuidi B pasNWYHBIX (B TOM  YHCIE
MO3UIIMOHHBIX ) CHCTEMAX CUYHUCIICHUSI.

4. TlpuMeHeHHE Ha MPAKTUKE M3YYEHHOTO0 MaTepuaia (BBIMOJHEHHE MPAKTHYSCKUX
3aIaHUN — BBITIOJIHEHHUE MPEeOOpPa30BaHUI YHCEN U3 OJHON CHCTEMBbI CUHUCIICHHS B
JPYTYIO0, BBIMOJHEHUE apU(METUYECKUX OMepaluii B PA3IMYHBIX CHCTEMax
CUHCIICHUS).

Jlureparypa:

1. [2 yueOHuk paznena «OCHOBHOM y4eOHOW JUTEpaTyphl» padoudeil mporpammbl
uzydyeHus: aucuuruivssl|: [aBpuios, M. B. Mudopmaruka. ba3oBbiii ypoBeHb.
10—11 xmacchl : yueOHUK IS CpeIHero oOr1rero obpazoBaHus /
M. B. I'aBpuios, B. A. KnumoB. — 6-¢ u3z., nepepab. u gon. — Mocksa :
MzparensctBo IOpaiit, 2025. — 318 ¢. — (O6meoOpa3oBaTeIbHbIN UKI). —
ISBN 978-5-534-20332-5 — Tekcr : osnektpoHHbld // OOpa3oBaresibHas
mwiardopma FOpaiit [caiit]. URL: https://urait.ru/bcode/568397, Tema 1,
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2. yuebnuk: Tpodumon, B. B., M.B. bapabanoBa Mudopmatnka ydeOHHUK
Ui cpeaHero npodeccuoHanbHoro odpasosanus / B. B. Tpopumos. — 4-e uzs.,

nepepab. u gon. — MockBa : UznmarensctBo FOpaiit, 2025. — 725 ¢. —
(ITpodeccuonansaoe obpazoBanue). — ISBN 978-5-534-20431-5. — Texkcr :
anekTpoHHblt // OOpazoBarensHas 1atdopma IOpaitt [caiit]. — URL:

https://urait.ru/bcode/568694, Temsr 1,3;
3. ydeOHUK Ay cpefHero npodeccuonanbHoro oopasosanusi / M. B. I'aBpuiios, B.

A. KiimumoB. — 6-¢ m3a., nepepad. u gon. — Mocksa : MznarensctBo FOpaidt,
2025. — 355 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-
20333-2. — Tekct : snekTpoHHbIM // OOpa3zoBatenbHas miardgopma FOpaiT

[catiT]. — URL.: https://urait.ru/bcode/560669, Tema 1.

IIpuMepHBIH pacyeT BpeMeHH (110 KaKAOMY 3aHATHIO):

=

Berynurensnas gacts — 20 MuH.
OcHoBHas yacTh — 60 MuH.
3. 3axmrouurenabHas yactb — 10 MuH.

N

BerynuresabHast 4acTh (10 KaKIOMY 3aHATHIO):
3aHATHS HayaTh C OOBSBICHUS TEMbI 3aHSATHS, OCHOBHBIX PacCMaTpHBACMBbIX
BOITPOCOB, BPEMEHH U3Y4YE€HHSI TE€MbI (HOBOTO MaTepuaa), 3aKperyieHUs] Ha MPaKTUKE
MOJTYYEHHBIX 3HAHUM, NEPEUHCICHUS JIUTEPATYPHI.

OcHoBHasl YacTh (10BeleHUE TEOPEeTHYECKNX CBe/IeHUil, BHINIOJTHEHHE
NPAKTHYECKUX 3aaHMIA):

HepBblﬁ BOIIpOC: HDeI[CTaBJIeHI/le YUCJOBbIX JTAHHBbIX: 061[[]/[6 INPUHIMNIIbI
npeacraBjacHud J1aHHbIX, (bODMaTbI HnpeacraBJdcHusA YUCEJI.

[ pedacrap/ieHne AaHHbIX

Cumeonsi

LUenbie — Gopmar
€ DU KCD OBSHH O Mrdopmauuna B AnckpeTrsauma
TOYKDIAS KogoBbie BAOEONAMATA — aHanoeropo -
BeulecTBEHHbIR Tatauubl — ABOAHHEIS KOAD! 3BYKOBOro
— hopmaT C ASC|, Unicode, AV REEReH curHana — AL
A3 BAOLLEeN perncipa. RPecaBtpaZoBaHNE.
ZANATOM.

HAzbix O80oUMHLIX KDOOB




QOPMATDLI IPE/ICTABJEHNA TAHHBIX

Ecth B8 OCHOBHEIX CHOCODZ IPEICTABICHI WHPOPMAITHN - THCIOBON 11 CHM BOI hHBILM.

Ha xaXx ms01 cuMBOL B onepaTuBHON nanvaty IBM orsomuares | 6aiT.
Kaagreni ciMBOI MMEET CODCTBEHHEYIO KONOBYIO KOMOUHaIDmo. C TOMONIIBIO OTHOTO

DAUTE MOAHO HOTYIHTE 256 He COBIATAIONINX KOTORRIX KOMOUHAITAH

Komigecteo
KOJOBEIX
KOMOHHAIAH

Komigecteo

BuyTpennee npecTaB/ieHne YncI0BbIX JJAHHBIX

BessnakoBble neounciienubie gopmarbl
Baitrosrnit (8 paspsdos)
/ Howmep pazpsiaa
®opmyia T & 5|8 ]|]3] 2 1 0
MAKCHMAJILHOTO MHC/Ia HAENESE 1 0 0 3 || s -
B 1 paspAAX: l Copepxumoe paspsiia
max = b" — 1
—’ =
auanasol [0, ..., 255] - 256 3HaucHHIT

Kopotkuit uensiit (2 éaima, 16 paspsados)

Crapuinii oairr Moaanmiii Gaitt
15|14 131211 [10 |9 [8 |7 |6 ]|5]|4]|3 2 1 0
11]0]0]0|1 1 g |le61:0:1:1]31]11]1 0 0 1
) amana3oH [0 ..., 65 535]

CpepHuit (dsoliHoe cnoso, 32 paspada)

. aHanasoH [0 ... 4 294 967 295 |




UHOOPMALIMA

Yucna B namatn . IBM xpaHATca B 4BYX
dopmaTtax:

- ghopmMam ¢ hukcupo8aHHOU MOYKOU
(uenvle yncna);

- gbopmam ¢ nnasarvujeu moykou
(AecsaTuYHbIE apobn).

[loa TOYKOM NOHMMAETCH 3HAK pasaeneHus uenov n opobHo
4yacTtu yucna.

I peacrtaBrieHune Ynucen

B chopmarte C PUKCUPOBAHHON 3aNATON
Llenbie yucna B KOMNbIOTEPE XPaHATCA B NnaMsaTu B popmare ¢
¢hukcupoeaHHoOU 3anssimod.
B atoMm cny4yae kaxaomy paspsigy S4Yerku namsitTi COOTBETCTBYET
BCerga O4vH U TOT Xe pa3psj YMcna, a 3ansartasi HaxoauTcs
cnpaBa nocne mnagliero paspsiga, T.€. BHe pa3psaHON CETKU.
[ns xpaHeHUs yenbIx HeompuuyamesibHbIX YUuces1 OTBOAUTCSH
oaHa svenka namsaTtn (8 our).
Hanpumep, yncno A, = 10101010, Byaer xpaHuTcsa B S4eEnke
naMsiTu cnegyowmm obpasom:

110(1]0]1]0]1]O0

MakcumanbHoe 3Ha4YeHue Lenoro HeoTpuuareribHoro 4Yyncna
AOCTUraeTCa B Criydae, Korga so BCeEX sYyenkKax XPaHATCHA

eauHULbI.

[ns n-pa3psigHOro npeacraeneHus oHo bya aBHO:
N . 4 4] MyShared
m .




NMpeacrasneHue uncen B IBM

PeweHue npobsiem MaTeMaTU4eCcKoro MoaeIMpoBaHuUsA B eCTEeCTBEHHbI
HayKax, 3KOHOMUKe u TexHuke, pabota ¢ CAIP, 3N1eKTPOHHbIMU
Tabnuuamum HeBo3MOXHa 6e3 NCNoIb30BaHUS BeLeCcTBeHHbIX
(AencTBUTENbHbBIX) Yncen.

Bce uncnosble AaHHble XPaHATCA B NaMATU KOMNbOTEpPa B
ABOWMYHOM BUAe, T. €. B BUAE NocnefoBaTelbHOCTEN HYﬂeﬁ “n
eAnHUL, 0AHaKO OPMbl XpaHEHUS LeNbiX U BeleCTBEHHbIX Ynucen
Pa3/IN4YHbI.

Heo6XxoANMOCTb pa3IM4yHOro NnpeacTaBneHuns uenbix u
BelWeCTBEHHbIX YXNCEJ Bbi3BaHA TEM, YTO CKOPOCTb BbIMNOJIHEHUA
onepaum‘i Had uenbiMn Yncnamm CyuwecrseHHo Bbllle, 4eM Haj
BeuwecTBeHHbIMU YNC/TaMW.

TekcToBas, rpaduyeckas, 3syKosasa MHMOpMaUUs, KONMYECTBO
AeTaneun, akuuu, COTPYAHUKOB — 3TU U MHOIue Apyrue AaHHbIE
BbIpaXXakTCH HesNbiIMU YnNciiamm.

Ons peweHnsa maTeMaTuyecknx u usnyeckux sagad, B KOTopbix
HEBO3MOXHO 060UTUCHL TONTbKO LIeNTbIMU YNC1aMU, UCNOb3YIOTCS
BelleCTBeHHble Yndna.

[IpencraBieHne 4nuCI0BOM

HMHPOPMALIUNU B KOMITBHOTCPC

B aecsaTuyHOI CHCTEME CHUCICHUS TH00€ YHCI0 MOKET OBITh
NPEACTABICHO Yepes cTencHu yucaa 10 (0CHOBAHUE CHCTEMBI).
Hanpumep,

725=7-10>+2-10" +5-10°

JIx000€ YHCI0 B MO3HUMOHHOM CHCTEME CUHC/ICHHSI MOYKHO 3aIHCaTh B
CIICTYIOIIEM BH/IC:

X=a,*p"+a,  *p™2+...+a,*p'+a,*p’+a pl+..+a,°p™
[ p — OCHOBAHHEC CHCTCMBbI CHHCIICHHS;
1l ¥ M — YKHCIIO LE/bIX U APOOHBIX Pa3psA0B, COOTBETCTBEHHO.
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IIpeAcTaBA€HUE 1IEABIX YHCEA B

KOMIIbIOTEPE

Llensle yucna 8 KOMNLIOTEPE MOryT NPEeACTaBNSTLCA CO 3HAKOM unu 6e3
3HaKa.

LUenbie yuncna 6e3 3Haka 3aHMMaloT B NnaMsaTv OaunH unu aea bawra.

dopmar ymcna s bantax | 3anuck ¢ nopsakom | ObbiyHas 3anuchb

1 0. 2°-1 l 0..255
2 0..2%=9 0 ...65535

Mpumep. HYucno 72, = 1001000, B ogHoBanToBOM (hopmaTe

of1[ofof[1|ofofo0O

MNpeacrasnexue Yucen B hopMmaTte C
(hUKCMPOBAHHOW 3aNATOU

e Llenblie yncna 6e3 3Haka B AByx6anToBOM hopmaTte
MOryT NPUHMUMATb 3HAYEHUS

Ot 0 xo 2'%-1 (10 65535)

e Llenble yncna co 3HakoM B AByx6anToBoM popmarte
MOryT MPUHUMATb 3HAYEHUS

Ot -2'5 no +2'5-1 (0T -32768 no + 32767)

* Hanpumep, 19 (10011,) B 16-pa3psgHoM
npeacraeneHnn B namatu MK 3anmncbiBaeTcs Tak:

15 14 13 12 11 10 9 &8 7 6 5 4 3 2 1@

SHaK Yncia
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lNpeacraBneHue Uenbix Yncers co 3HaKOM
(c pmkcmpoBaHHOM 3anNATON)

OnpepeneHue.
MpeacraBneHue yucna B hopme, Npu KOTOPOU CTapLiUmn
pa3psag s4enkKn oTBOAUTCA Nof 3HaK, ocTanbHbIe

paspsgbl — noa undpbl Yucna, HasbiBaetcs NPAMbIM
KO OM.

11001, |0 (0 |0 |1 (10|01
B 3HakoBOM
paspaneol
-11001, 1 0 0 1 1 0 0 1

B 3HakoBOM
paspsge 1 I @ MyShared

dopmart c nnaBalowen 3anaTon

Yucno B popmare ¢ nnasawoLlen 3ansTOM MOXET 3aHMMaTtb B
namaTn komnbrotepa 32 unu 64 paspsaga.

Mpu 3TOM BbIAENATCSA pa3psabl ANS XpaHEeHUs

3HaKa rnopdaka, nopsdaka, 3Haka MaHTUCCbl U MaHTUCCbI.

8

of 111} 1

3Hak 1 nopsaok | 3HaK U MaHTucca

[vnanasoH npeacTaBneHus BELL,eCTBEHHbIX yucen
OnpeaensaeTcs  KONMMYECTBOM  paspsioB, OTBEAEHHbIX ANs
XpaHeHUs nopsiaka Yncna, a TOMHOCTb - KONMMYEeCTBOM paspsifios,
OTBEAEHHbIX ANA XPaHEHUS MaHTUCCHI.
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JINATIA3OHBI ITPEJCTABJIEHUSA
YUCEJ C IVIABAIOIIEN 3AIISITOH

tInc:Ia C nnanammciir '38]15!’]”0?'[ n,'[llll:l[)ll()ii TOYHOCTH MOT‘_\'T xpamm, JHAUCHHMC B /TMarra3oHe
(-3,37-10%; —1,17-10**) U [1,17-107%; 3,37-10%],

- L LT

MHHHMAJIBHOC MaKCHUMaJIbHOC MHHUMAJILHOC MaKCUMaJILHOC
BCHICCTBCHHOC BCHICCTBCHHOC BCHICCTBCHHOC BCHICCTBCHHOC

OTPHUATC/ILHOC 1HUCI10 OTpULATCIILHOC 1HUCII0 NOJOKHUTCIILHOC YHUC/IO  TTOJIOKMTEC/IbHOC YHCIIC

JL1st umMcelt ¢ TIOJIOBMHHOM TOUHOCTRIO: [-65504; —5.96:-107%] U [5.96:107%; 65504].
JList et ¢ JBoiHOM ToyHOCTRIO:  [—1,8-10398; —2.2-103%] U [2,2-10-38; 1,8-103%%],

TIS TMCETT ¢ pacimp. TOUHOCTRIO: [—1,18-10%932; — 337-1(4932 3.37 e 118 =100,
I I I [-1,18:1092; —3.37-104%2]) U [3.37:104%32; 1,18 -10%3?)

OAHPOBAHHE YHCAOBOH
HHbOpMaALLHH

« Llenble yncna co 3HakoM o0ObIYHO 3aHMMalOT B
NnamsAT KOMMNbKOTEPa OAWH, ABaA UITN YETbIpe
GanTa, Nnpn 3TOM cambi NEBbLIN (CTapLUXNA)

paspsa coaepXXuT nHopMaLmMilo 0 3Hake yucna.

dopmar Nvnana3oH
yucnaB '

~ OObIYHaA 3anuchk

3anuck C
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[lesible YHC/Ia B MAMSTH KOMIIbIOTEPA

0...2%1(0 ... 255)

ot 0000000, ao 1111111,

0...2'%-1(0 ... 65 535)

ot 00000000 00000000,
A0 11111111 11111111,

-27...27-1 (128 ... 127)

=215 ..25-1 (-32768 ... 32 767)

N .. 281
 (-2147 483 648 ... 2 147 483 647)

Bropoii Bonpoc: QO01me cBeIeHUs 0 CUCTeMaxX cuncieHuss. CHCTeMbl CYUCICHHUS,
HCI0JIb3yeMble kKoMnbloTepoM. IlpeacraBjeHue yuce B Pa3jJIHYHbIX CHCTEMAaX
cuncjenus. IlpeacraBjieHue IeJbIX YHMceJ B JBOMYHOW cHCTeMe CUMCJIEHHS.
IlepeBoa uKces1 M3 OJHOM CHMCTEMbI cUMCIeHus B ApPYryio. IlepeBoa unces MeKaIy
CHUCTEMAMM CUMCJIEHUS ¢ KPATHBLIMH OCHOBAHUSIMMU.

CucremMa CUYHMCJEHHMSI — CHMBOJIWYCCKUM MCTOA 3allMChu YHUCCJI, IIPCACTABICHHC
YUCCI C IIOMOIIBIO ITMCbMCHHBIX 3HAKOB.

CUMBOJIBI, IPY TTOMOIIU KOTOPBIX 3aMMMCHIBAETCS YMCIIO, HA3bIBAIOTCS HM(PaMu.
CucreMa CUMCIICHUS

o a€T MpeICTaBICHUS MHOXKECTBA YKCE (LIEJIBIX HIJIM BEIIECTBEHHBIX )

o JAET KaXJOMY YHCIy YHUKaJbHOE MpejCTaBieHue (WU, Mo KpailHeill mepe,
CTaHJaPTHOE MPEICTABICHNUE)

e OTpaXkaeT aJireOpanvecKyro U apuPpMETUUECKYIO CTPYKTYpPY YUCE].

Pa3nbie Haponbl B pa3Hble BpEMEHA HCMIOJIb30BAJIM PA3HbIE CHUCTEMBI CUHUCIICHHS.
Cnenpl APEBHUX CUCTEM CUYETA BCTPEUAKOTCS U CETOAHA B KYJIbTYpE MHOTHUX HApOJOB.
K npesnemy BaBwiony BocxoauT paeineHue 4vaca Ha 60 MuHyT W yria Ha 360
rpagycoB. K JIlpeBHemy PuMy - Tpaauiiusi 3anuchiBaTh B puMckoi 3anucu uucia I, II,
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I mw 1. n. K anrmocakcam - cuerT AroKUHAMu: B roay 12 mecsies, B ¢yTe
12 JIFONMOB, CYyTKH JeNATCSA Ha 2 nepuoia 10 12 JaCcoB.

[Io coBpeMEHHBIM JAaHHBIM, Pa3BUTHIE CHCTEMBbl HyMEpPALMU BIEPBBIE MOSBUIUCH B
npesHeM Erunre. /{1 3anucu yncen erunTsiHE TPUMEHSIIN UEPOTIU(bl OAUH, JECTh,
CTO, Thicsua W T.J. Bce ocTampHble YHMCIAa 3alIUCBIBAIICH C MOMOUIBIO 3THX
uepornupoB U omnepanuu cioxkeHus. HemoctaTku 3Toil cucTeMbl - HEBO3MO>KHOCTb
3anucH OONBIINX YUCENI U TPOMO3JKOCTb.

B KOHIIE KOHIIOB, CaMOil MOMYJISIPHOM CHUCTEMOW CUHCIICHUS OKa3anach JECSTUYHAS
cuctema. JlecsTuuHas cuctemMa CUuciaeHus npunuia u3 Muauu, rjae oHa nosiBUjiach He
no3aHee VI B. H. 3. B me#t Bcero 10 mudp: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, HO
nH(}OpMAITHIO HECET HEe TOJBKO MHU(pa, HO TAKKEe W MECTO MO3UIHS, HA KOTOPOM OHA
ctout. B uncne 444 tpu onMHAKOBBIX IU(MPHI 0003HAYAIOT KOJIMYECTBO U €UHUIL, U
JIECSATKOB, U coTeH. A BOT B uncie 400 neppas nudpa o603HavaeT yuciao coteH, asa ()

camu 1o cebe BKJIaJ B YHUCJIO HC OAX0T, 4 HY’KHBI JIMIIb JJIS YKa3aHWA ITO3HIUHN III/I(i)pBI
4,

Knaccugpuxayua cucmem cuucienus
CucTeMbl CYNCIICHHS TTOAPA3ACISIFOTCS Ha TTO3UIIMOHHBIC W HETIO3UIIMOHHEIE.
IMo3unuoHHbIe CHCTEMBI CYMCICHUSA

[Tozunmonnsie cuctemsbl cuucierus (CC) - 3T0 CUCTEMBI CUMCIIEHUS, B KOTOPBIX
KOJIMYECTBEHHBIN SKBUBAJICHT KaXX0i UPPHI (€€ BEC) 3aBUCUT OT €€ MOJIOKEHUS
(mo3uIuM) B 3aMUCH YUCIIA.

IIyTem 10Aroro pa3BUTHs Y€J0BEYECTBO IMPUIUIO K CO3JAHUIO MO3UIIMOHHOTO
INPUHLIMIIA 3aIIMCH YKCEN, KOTOPBIM COCTOUT B TOM, UTO KaxkJas 1udpa,
coJiepKalasicsl B 3alUCH YUCia, 3aHUMAET ONPEACICHHOE MECTO, Ha3bIBAEMOE
paspsaom. OTcuer pa3psA0B MPOU3BOIUTCS CIIpaBa HaneBo. EquHuna kaxaoro
CJIEIYIOLIEro pa3psa BCeraa MpeBOCXOIUT eIUHUILY TPEAbIAYIIEro pa3psia B
OMpEIEICHHOE YUCIO pa3. ITO OTHOIICHHE HOCUT Ha3BaHUE OCHOBAHUE CUCTEMBbI
cuuciieHus (y HEMO3UI[MOHHBIX CUCTEM CUMCIICHUS MOHATHUS «pa3psiia» 1
«OCHOBAHHUS OTCYTCTBYIOT).

Hanpumep:

gucyo 237 cocrout u3 3 mudp. [loHaTHo, 4TO OTAETBHO B3sATas IUDpa 7 OoIbIIEe YeM
udpa 2. OmHAKO, B COCTaBE YKCIIA, IBOMKA CTOUT HA MO3UIIMKA COTEH, a ceMEPKa - Ha
MO3UIIUN €TUHUII, TIOITOMY KOJIMYECTBEHHOE TIPEICTABIICHNUE JBOMKH - IB€ COTHH,
WJIA ABECTHU, a CEMEPKA - BCE Ta )KE CEMb.

Mmuorue, kpome aecarnaon CC, 0 Apyrux NO3WIHOHHBIX CUCTEMAX HE UMEIOT
NPEACTABIICHHUS, XOTS M YaCTO UMU MOJb3YIOTCsA. Hanpumep:
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1. mectunecstupuynas (lpeBuuii BaBunoH) - nepBas No3ULMOHHAs CUCTEMA
cuucieHus. Jo cux nmop npu M3BMEpEeHNU BPEMEHH HCIOJIb3YETCS OCHOBAHUE
paBHoe 60 (1 mun =60 c, 1 1= 60 Mun);

2. JBEHaJIaTepUYHAasi CUCTeMa CUMCIIEHUS (IIUPOKOE pacpoCTPaHEHUE MOTyqHIIa
B XIX B. Uucnol?2 - «11oknuHa»: B CyTKax JBE JI0KUHBI 4acoB. CUeT He 110
MaJbliaM. a Mo cycTaBaM najnblieB. Ha kaxx1oM nanelie pyku, KpoMme OOJIbIIOro,
o 3 cycrasa - Bcero 12.

B HaCTOAIICC BPCMA Hanoboee pacipoCTpaHCHHBIMU ITO3UIUOHHBIMU CUCTCMaMH
CUHCIJICHUA ABJIAIOTCA ACCATUYHASA, IBOMYHAA, BOCBMCPHUYHAA U ICCTHAAUATCPHUYIHAA.

OO01ee cBOICTBO BCeX MO3MIMOHHBIX CHCTEM CUMCJIEHHMS: TIPU KAKIIOM MEPEXO0JIE
BJIEBO (BIPABO) B 3aMKCH YKCIIA HA OJIUH Pa3psijl BEIMUMHA TU(PHI YBETUINBACTCS
(YMeHbIIIaeTcs) BO CTOJIBKO pa3, YeMy PaBHO OCHOBAHHME CHUCTEMbI CUHCIICHUS.

I[OCTOI/IHCTBa MNO3UIINOHHBIX CHCTEM CUYHUC/ICHUA:

e B IIO3UIIMOHHBIX CUCTEMaX CUHMCIICHUSI YCTPAHEHBI BCE HEJIOCTATKU
HETO3UIIMOHHBIX:

e B HHMX MOXHO 3amucaTh Jito0oe 4uciio (Kak HaTypajibHOE, TaK U
JIEUCTBUTEIHLHOE);

¢ 3aIUCh YKMCEJ KOMITAKTHA U YJI00HA;

o Ojaromapsi mopaspsHON OpraHU3aIMy 3alIUCH YUCEN C HUMHU JIETKO MPOBOJAUTH
MaTeMaTUYECKHUE OTepaIIiH.

HeHO3I/I]_[I/IOHHl)Ie CUCTEMbI CYHUCJICHUA.

B Henmo3MUMOHHBIX CUCTEMAaX CUMCIICHUS BEIMYMHA, KOTOPYIO 0003HavaeT nudpa, He
3aBUCHUT OT TOJIOKEHUS B yncie. Hampumep: PuMckas cuctema cunucieHus.

N3 MHOTOUYNCIIEHHBIX IPEACTABUTEIICH 3TOM TPYIIIBI B HACTOSIIIEE BPEMS COXpaHUIa
CBOE 3HAYEHUE JIMILIb PUMCKASI CUCTEMA CUMCIIEHUS, T1Ie JUIsl 0003HAYeHUS LGP
UCTIOJIb3YIOTCS JIATUHCKHE OYKBBI:

I \ X L C D M
1 5 10 50 100 |500 {1000

C uX MOMOUIBI0 MOKHO 3alIMCHIBATh HaTypalibHble uncia. Hampumep, uncio 1995
oyzaer npeacrasieHo, kak MCMXCV (M-1000,CM-900,XC-90 u V-5).

[IpaBuia 3anmucu yucea B pUMCKOM CUCTEME CUUCIICHUS:

o ecnu OompInas 1udpa CTOUT Mepe MEHbBIICH, OHU CKJIaIBIBAIOTCS, HATIPUMED:

VI -6 (5+1);
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e €CIli MeHbINas 1udpa CTOUT mepes OomBITIeH, TO U3 OOJBITIEH
BBIUUTAETCS] MEHbIIIAs, IPUYEM B 3TOM Cllyyae MEeHbIas nudpa yxe
MOBTOPATHCS HE MOKeT, Hanpumep: XL — 40 (50-10), XXL — Hemnb3s;
o 1udpsr M, C, X, [ MOryT mOBTOPSITHCS B 3alKMCH YKCIa HE OoJiee Tpex pas
TOAPSIT;
o 1udpsl D, L, V MOryT HCHONIK30BATHCS B 3aIIMCH YHCIIA TOJIBKO 110 OAHOMY

pasy.

Hampumep, 3anmucey XXX o603Hagaet uucio 30, coctosmee u3 Tpex mudp X, Kaxaas
13 KOTOPBIX, HE3aBUCUMO OT MECTa €€ MOJIOKEHHUS B 3aMKCcH uncia, paBHa 10. 3amuck
MCXXT1V o6o3nagaer 1124, a camoe 00JIbIIIOE YMCI0, KOTOPOE MOXKHO 3aIHCaTh B
3TOM cucTeMe cuuciaeHus, 3To uncio MMMCMXCIX (3999). 1 3anucu erie
OOJBIIX YKCEN MPUTILUIOCH OBl BBOJIUTH BCE HOBBIE 0003HaueHus. [1o 3Toit mpuunne,
a Tak)Ke 110 MPUYHUHE OTCYTCTBUSI ITUGPHI HOJIb, PUMCKasl CUCTeMa CUMCIICHUS HE
TOJUTCS IS 3aIHCH ICHCTBUTEIBHBIX YHCEII.

Takum 06pa30M, MOJKHO KOHCTATHUPOBATH CICAYIOIINC OCHOBHBIC HCIOCTATKH
HCIIO3HMINOHHBIX CUCTCM CUHUCIICHHUA:

e B HHUX HEJb3d 3aIMcaTh JII000E YHCIIO;
e 3aIKCh YKCE OOBIYHO IPOMO3/IKA U HEYI00HA;
e MaTeMaTHYECKHUE OTepaIliy HaJ HUMH KpaitHe 3aTPyTHEHBI.

Am[)aeum U OCHoeéanue cucmemasl cuucjienu.

AJpaBUTOM CHCTEMBbI CYMCJIEHHS Ha3bIBACTCS COBOKYITHOCTh Pa3IMUHbIX UG,
UCIIOJIb3YEMBIX B TIO3UIIMOHHOM CHCTEME CUMCIICHUS I 3almucH uncell. Hanpumep:
Hecarnunas cucrema: {0, 1,2,3,4,5,6,7, 8,9}

HBonunas cucrema: {0, 1}

Bocemepuunas cucrema: {0, 1,2,3,4,5,6,7}

Ilectnaamarepuunas cucrema: {0, 1,2,3,4,5,6,7,8,9,A,B,C,D, E, F}

KonuyectBo uudp B andaBute paBHO OCHOBAHUIO CUCTEMBI

curciienus. OCHOBaHMeM MO3UIIMOHHON CUCTEMbI CUMCIIEHUSI HA3bIBACTCS
KOJIMYECTBO 3HAKOB MJIM CUMBOJIOB, UCIIOJIb3YEMBIX I H300paKeHUS YHCiia B
JTAaHHOM CUCTEME CUMCIICHUSL.

ba3ucoM no3uIMOHHOM CUCTEMBI CUMCIIEHUS HA3bIBACTCS ITOCIEN0BATEILHOCTD
quces, KaKI0€ U3 KOTOPBIX 3a7aeT KOJUISCTBEHHOE 3HAUCHHUE HIIH «BEC» KaXKI0T0
paspsaa. Hanpumep: ba3znucbl HEKOTOPBIX MO3UITMOHHBIX CHCTEM CUUCIICHUS.
Tlecsirmunast cucrema: 10°, 101, 102, 10% 10°,..., 10",...

JlBowmunas cucrema: 2°, 2%, 2%, 2% 24 .. 2" ..

BocsMmepnunas cucrema: 8°, 8%, 8%, 8% 8%, 8",...

[Tpumep. decarnunoe uucno 4718,63, neonunoe yucao 1001,1, BocbMepruHOE YnCIo
7764,1, mectHaanarepuuHoe unciio 3AF.

[To3ummst udpsl B 9MCIIe HA3BIBACTCS Pa3psiioM: pa3psii BO3pacTaeT CrpaBa HajIeBo,
OT MJIQJIIMX K CTApIIMM, HAYMHAs C HYJIS.
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Pa3zeépuymasn popma npeocmaenenus uucna

B no3uninoHHoM cuctemMe CUMCIICHUs JT000€ BEIIECTBEHHOE YN CJI0 B Pa3BePHYTOI
(opMme MOXET OBITH MPEICTABICHO B CIIEIYIONIEM BUJIE:

A == (an10" 220" ... Faoq’+ang Ly ... tamg ™)

3nech:

A - caMo 4ncno,

J - OCHOBaHUE CUCTEMbI CUMCIICHUS],

a; - udpsl, IpuHAIJISKAITUE alhaBUTy TaHHOU CUCTEMBbI CUMCIICHHUS,

N - YUCIIO TEIBIX Pa3psI0B YUCIa,

M - 4KCII0 APOOHBIX Pa3psAOB YKCIIA.

Pa3BepnyTas gopma 3anucu yucia - cymma npou3BeeHui KodhGUIIMEHTOB Ha
CTEIIEHU OCHOBAHHUSI CHCTEMBI CUMCIICHHUS.

Ipumep. Jecsatuunoe uncio Ajg =4718,63 B pa3zBepHyTO# (popMe 3anuIeTcs Tak:
Agg=410%+7¢10* + 1+10" + 810° + 6210 + 32107

JBonunHoe uncio A, = 1001,1 = 1023 + 0027 + 002 + 12° + 10272

BoceMmepuunoe unciio Ag = 7764,1 = 708% + 7082 + 608" + 408° + 18-
IllectHamatepuaroe 9ucio A = 3AF =316 + 10216" + 15¢16°

Cucmembul CHUC/IeHUA, UCNOJIb3YEMDbIE 6 GbIUUCIUM ENIbHOU MEeXHUKE.

HecMoTps Ha TO, 4TO UCTOPUYECKU YEIOBEK MPUBBIK padOTaTh B IECITUUHON CUCTEME
CUHCJICHUS, C TEXHUYECKOW TOYKM 3pEHHUs OHA KpaiiHe Hey/TI00HA, TaK KakK B
AIEKTPUUECKUX IEMSAX KOMITbIOTEpa TPEOOBAIOCH Obl UMETH OJTHOBPEMEHHO JECSTh
Pa3IMYHBIX CUTHAJIOB. TeM HE MEHEe, TAKUE CXEMBI CYIIECTBYIOT B HEKOTOPBIX BHIaX
MHKPOKAIbKYJISITOPOB.

UeM MeHbIIIE pa3IMYHbIX CUTHAJIOB B AJIEKTPUYECKUX LEMAX, TEM ITPOILE
MUKPOCXEMBI, SBJISIONINECS OCHOBOM KOHCTPYKIIMHU OOJIBIIMHCTBA Y3J10B DBM, u Tem
HaJIe)KHEE OHU PabOTaroT.

Haumensbliee ocHOBaHKE, KOTOPOE MOKET ObITh Y MO3UIIMOHHBIX CUCTEM CUHCIICHUS
3TO — ABOMKa. IMEHHO MO3TOMY JBOMYHAS! CUCTEMA CUHUCIICHUS UCIIONb3YETCS B
BBIUMCIUTENbHON TEXHHUKE, a IBOMYHBIE HAOOPHI IPUHSATHI 3a CPEICTBO KOIUPOBAHUS
uHpopMalnu. B koMnbroTepe UMEIOTCS TOJBKO JIBa YCTOMYUBBIX COCTOSIHUS paOOThI
MUKPOCXEM, CBSI3AHHBIX C MPOXOKIACHUEM JIEKTPUUECKOIO TOKA YEPE3 JAHHOE
ycrpoiicTBo (1) mnu ero orcyrerBuem (0). 'oBopst Tounee, (1) koaupyeT BbICOKOE
HanpsHDKEHUE B CXeMe KOMIbIoTepa, a (0) — Hu3Koe HanpsKeHue.

Ecnu BCHOMHUTB, YTO IBOMYHASI CUCTEMA CUUCIICHUS 00J1a/IaeT CaMbIMU MaJIeHbKUMU
pa3MepaMu TaOJHIL CIOKEHUSI U YMHOKEHHS, TO MOXKHO JOTafaThCsl, 4TO 3TOT (haKT
JOJIKEH CHJIBHO PaioBaTh KOHCTPYKTOPOB DBM, nockosbKy 00paboTka curHania B
ATOM cilydae Oy/eT Takke caMoi mpocToil. Takum oOpa3oM, TBOMYHAS CUCTEMA
CUMCIICHUSI, C TOUYKH 3pEHUs Opranuzanuu padbotel OBM, siBnsieTcst HaumyyIie.
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MBI yke rOBOPUIIM O MPEUMYILECTBAX IBOMYHOU CUCTEMBI CUUCIIEHUS C TEXHUYECKOU
TOYKH 3PEHUSI OPTraHU3aALMK padOThl KOMIIBIOTEPA. 3a4€M HY>KHBI JPYTHE CHCTEMBI
CUMCJIEHUS, KPOME, ECTECTBEHHO, €IE U AECATUYHOM, B KOTOPOU YEJIOBEK ITPUBBIK
paboTaTh? UTOOBI OTBETUTH HA HETO, BO3BMEM JIHO00E€ YHCIIO B IECATUYHON CHCTEME
CUMCJICHHUs, HarlpuMep 255, U IEpEBEIEM €0 B APYTHE CUCTEMBI CUUCIICHUS C
OCHOBAHHUAMU, KPAaTHBIMU JIBOUKE:

25510 = 11111111, =3333, = 3775 =FFs.

UeM MeHbIIIE OCHOBAaHUE CUCTEMbI CUMCIICHUSI, TEM OOJIbIIE Pa3psIoB TpeOyeTCs Iist
€ro 3aIMuCHU TO €CTh, TEM CAMBIM MbI IPOUTPHIBAEM B KOMIIAKTHOCTH 3aIUCH YUCEI U
ux HansiAHOCTH. [loaToMy, HapsALy C IBOMYHOU U JECATUYHOU CHCTEMAMHU
CUHUCIICHUS, B BBIYMCIUTEIBHON TEXHUKE MPUMEHSIOT TAK YK€ 3aMKUCh YUCel B 8-1 16-
PHUYHBIX CHCTEMAX cUnCiIeHUd. [I0CKOIbKY MX OCHOBAHUS KPATHBI IBOMKE, OHU
OpTraHUYHO CBSI3aHbI C JBOMYHON CUCTEMON CUUCIICHUS U PEoOPa3yloTCs B ATy
cucteMmy HanboJsee ObICTPO U IPOCTO (IO CYTH OHHU SIBJISIFOTCSI KOMITAKTHBIMUA BUAAMU
3aMucH IBOUYHBIX YKcen). Bee qpyrue cCUCTeMbl CUUCICHUS TPECTABIISIOT JIJIs
BBIUHCIIUTEIIBHON TEXHUKHU YUCTO TEOPETUUECKUN HHTEPEC.

HUcnonw3ysa npunosxcenue Kanvkynamop onepayuonnou cucmemol Windows 3anuwiume
sHauenus yucaa 1010 10 6 paznuunblx cucmemax CUUCIeHUS.
Jlns aToro:

1. otkpoiite kanbkynsarop: IIY CK-IIPOTPAMMBI-CTAHJIAPTHbBIE-
KAJIBKYJIATOP 5
2. HACTpoOiiTe B KanubKynaTopa Ha umkenepusiii: BUI-MHXXEHEPHBIU

o Dec — necarnynas cucreMa CUUCIICHUS

« Oct — BocbMepHYHast CUCTEMA CUUCIICHHUS

o Bin — gBonunas cucrema cuucineHus

o Hex — mectHagaTepHUHAs CHCTEMa CUUCIICHUS

1. moctaBwTe (naxkok B Dec u Habepute uncmo 1010

2. moctaBbTe (praxok B Oct — BBl yBUJIUTE JAHHOE YUCIIO, IPEICTABICHHOE B -0
CUCTEME CUHCIICHUS (3alUIINTE PE3YyJIbTaT)

3. mocrtaBbTe (Pr1aykok B Bin — BbI yBUIUTE JJAHHOE YKCIIO, IPEICTABICHHOE B 2-01
CUCTEME CUHCIICHHUS (3alUIINTE PE3YyJIbTaT)

4. noctaBbTe (iaxok B Hex — BBl yBUIUTE JaHHOE YUCIIO, IPECTAaBICHHOE B 16-
Ol CHCTEME CUUCIICHUS (3aIUIINTE PE3yIbTaT)

AJlZOpumel nepeeooa 6 CUCHIEeMbl CHUCTICHUA NO PA3ZHBIM OCHOBAHUAM .
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AJITOPUTM TNepeBoIa YKces U3 JH00i CUCTeMbl CHUCICHNS B T1eCATHYHYIO:

1. IlpencraBuTh uncio B pa3BepHyToi hopme. IIpu 3TOM OCHOBaHKE CUCTEMBI
CUMCIICHUS IOJDKHO OBITh MPEJICTABICHO B ACCITUYHON CUCTEME CUUCIICHUS.

2. Haiitu cymmy psiga. [lomydeHHoe yucio sSBsieTcs 3HAU€HUEM YKcia B
JECATUYHON CUCTEME CUUCIICHMUS.

AJITOPUTM NepeBoIa HeJIbIX Yhcesl U3 IeCATUYHON CUCTEeMbI CYNCJIeHUs B
JI00YI0 IPYrylo

1. HOCHCI{OB&TCJ’IBHO BBIIIOJIHATDE ACJICHUC JAHHOT'O YHUCJIA U ITOJIYIACMbIX ICJIbIX
YaCTHBIX Ha OCHOBAHHE HOBOM CHCTEMBI CUMCIICHUS A0 TCX IIOp, IMOKa HEC
IMOJYYHUTCA YaCTHOC, MCHBIIIC ACIIUTCIIA.

2. HOHY‘-ICHHBIG OCTAaTKH, ABJIAIOIIHNCCA I_II/I(l)paMI/I YHCJia B HOBOM CUCTEME
CUHCJICHUA, ITPUBCCTHU B COOTBCTCTBHUC C aJ'I(l)aBI/ITOM HOBOM CHUCTEMBI
CUHMCJICHHI.

3. CocTaBHTh YHCIIO B HOBOI CHCTEME CUMCJICHM, 3alIMChIBas €10, HA4YMWHAasA C
IIOCICAHECIO OCTaTKa.

AJITOPUTM NepPeBOAa NMPABWILHBIX IP00eil U3 1eCATUYHON CUCTEeMbI CUMCJIEHHUS B
JIIOOYI0 IPYryI0

1. TlocnenoBaTrenbHO YMHOXKAEM JAHHOE YUCIIO U MOJydYaeMble APOOHBIE YACTH
IIPOU3BEICHUS HA OCHOBAHUE HOBOW CUCTEMBI CUMCIIEHHUS 10 TEX IOp, ITO0KA
JIpoOHast YacTh MPOU3BEICHHS HE CTAHET paBHA HYIIIO WA OyJIeT JOCTUTHYTA
TpeOyemMasi TOYHOCTb MPEICTABIICHUS YUCTIA.

2. TlomydyeHHBIC MENTbIC YaCcTH MMPOU3BEICHUHN, ABIISIOMHAECS MUPPaMH drcia B
HOBOM CHCTEME CUHUCIICHUS, TPUBECTH B COOTBETCTBUE C aJipaBUTOM HOBOM
CHUCTEMBI CUMCIICHUSL.

3. CocraBuTh ApOOHYIO YACTh YKCIIAa B HOBOM CHCTEME CUHUCIICHHS, HAUMHAsI C
L[E€JIOM YaCTH NIEPBOrO MPOU3BEACHHS.

AJTOPUTM TIEPEBOJIa TPOU3BOJIBHBIX YHCEIT U3 JCCATUYHON CHCTEMBI CUMCIICHHUS B
T00YIO IPYTYIO
[TepeBoa MPOU3BOIBHBIX YUCEI, T.€. COACPIKAIIUX MEITYI0 U APOOHYIO YacTh,
OCYIIIECTBIISICTCS B JIBa dTara:

1. OtpenbHO nEepeBOAUTCS 1ieJast YacTh.

2. OtaensHO nepeBOAUTCs APOOHAs.

3. B uroroBoii 3anucu moyrydeHHOT0 YKcia 1ejas 4acTh OTAeIsIeTCa OT JpOOHOM
3aIATON.
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IlepeBos uncen U3 JBOMYHON CHCTEMBI CUUCIIEHHS B CUCTEMY CUMCIIEHHUS C
ocHoBaHueM q=2"

]_IJ'ISI o0yIeruyeHus PCHICHMA 3a1a4 3aIlIOJIHUM CJIICAYIOIITYIO Ta6JII/IHy3

JlecaTuunas JIBouunasi Bocbmepuynas | HlectHagnarepuuHas
0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 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

Ecnu ocHOBaHME q-pPUYHONM CUCTEMBI CUUCIICHUS SIBJISIETCS CTETIEHBIO YKcia 2, TO
NEPEBOJT YUCEN U3 (-PUYHON CUCTEMY CUUCIICHUS B 2-MYHYIO U 0OPaTHO MOKHO
IPOBOJUTH TIO0 00JIEE MMPOCTHIM MTpaBUIIaM.

1.
2.

3.

JIBOM4HOE YKCIIO pa30UTh CpaBa HAJIEBO HA TPYMIIBI [0 N B KAXIOH.

Ecnu B neBoy nmocnegHen rpyIme OKa)XeTcs MEHBIIIE N Pa3psioB, TO €€ HAJ0
JOTIOJIHUTB CJIEBA HYJISIMU JIO HY>KHOT'O YHCJIA PA3PSA0B.

PaccMOTpeTh Kaxayro rpymniy Kak n-pa3psIHOE IBOUYHOE YHCIIO U 3alKcaTh €€
COOTBETCTBYIOIIEH (PO B CUCTEME CUMCIIEHUS C OCHOBaHHEM q=2"

Pewenue 3aoau

1. Ilepeseoém 6 10-yro c.c. uucno: 0,123s

Pemenue: JleficTByeM CTpOTo MO aJITOPUTMY TIEPEBOJIa YUCET U3 JIFOOOH CHCTEMBI
CUHUCJICHUS B IECATUYHYIO:

3ammieM 4rcio B pazBEpHyTOil hopme: 0,123 = 1*¥5 1 + 2572 + 3*57°

Haitném cymmy pspa: 0,2 + 0,08 + 0,024 = 0,304

Ortser: 0,1235 = 0,304
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2. Ilepeseoém uucno 126,y 6 8-y c.c. u uucno 180y 6 16-y1o0 c.c.
Pemenue: JleficTByeM cTporo mno aaropuTMy nepeBojia 1uenbix yucen u3 10-oii c.c. B

T00YI0 IPYTYIO:

126 | 8

6 15| 8

7 1

3anuceIBacM ITOJIYYCHHBIC YK Clia B 06paTHOM IMMOPAIKE U ITOJIy4YacM:
OtBeT: 12610 = 1768

180 | 16

4 11 ()
OTtBerT: 18010 = B416

3. Ilepeseoume wucna uz 10-oti c.c. yucna: 0,65625,0— (?)1s 1 0,910— (?)2

Pemenue: JlefictByeM CTpOro mno ajaropuTMmy nepeBojia MpaBUIbHBIX Ipo0Oei U3
NECATUYHOM C.C. B IIOOYIO IPYTYIO:

0, 65625 0, | 9
*16 2

10 (A) | 50000 L
*16 1 |8

8 00000 *
12

*2

0 |4

®2

0|8

*2

106

Bo BTOpOM npumepe mpoLecc MOXKHO POAOoJKaTh OECKOHEUHO. B aTOM ciyuae
JIeJIEHHE MPOI0HKAEM JI0 TeX MOp, MOKA HE OJIYYHM HYXKHYIO0 TOUHOCTh
[PEICTaBIICHUS. 3aIMChIBAEM YKCIIA CBEPXY BHU3.

OTteer: 0,65625,, = 0,A845; 0,9,0=1,111001, ¢ TOYHOCTBLIO 10 CEMH 3HAYAINX
uudgp nocJie 3ansATOM.

4. I[lepeseoém yucno 124,261y 6 wecmunaoyamepuumyio c.c.
Pemenue: JlerictByeM CTpOro no aaropuTMmy NepeBoia NpOU3BOJIbHBIX YHCENT:

[lepeBoaum 11e11yI0 U JPOOHYIO YACTh:


https://www.sites.google.com/site/informatika1011kl/sistemy-scislenia-1/2035.png?attredirects=0
https://www.sites.google.com/site/informatika1011kl/sistemy-scislenia-1/2036.png?attredirects=0
https://www.sites.google.com/site/informatika1011kl/sistemy-scislenia-1/2037.png?attredirects=0
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124 |16 0. 26
12(C) |7 *16
4 16

*16

2 56

*16

8 96

*16

15 (F) | 36

3anuchIiBaeM MOJYYEHHBIE YKCIIa CIpaBa HAJIEBO (B 1IEJI0M YacTH) U CBEPXY BHU3 (B
JTpOOHOI YacTH).
OtBet: 124,26, = 7C,428A ¢

5. Ilepeseoém uucno: 110010100110101011 1, 6 wwecmuaoyamepuunyro cucmemy
CUUCIeHUs

Pemenue: JleficTByeM cTpOro mno aaropuTMy mepeBojia Yucem u3 2-0il €.C B C.C. C
ocHoBaHueM 2"

Pa30uBaeM 4MCIIO Ha TPYIIIEI 10 YEThIPE MU(PHI — TeTpamsl (T.K. q=16, 16 = 2", n = 4)
CJIEBA HAIIPABO U, MOJb3YsICh TAOIMIIEH, 3aIIUCBIBAEM COOTBETCTBYIOIIIEE
LIECTHAALATEPUIHOE YUCIIO (ciieBa JononHaeM 0-MU HeOCTaoIue pa3psiabl)

0110 |0101 [0011 |0101 |0O111
6 S) 3 S) 7

Otser: 1100101001101010111,= 6535746

JIpyrumm cJIOBAMM

N3 necATMYHON CCTEMBbI CYUCICHUA — B IBOUYHYI0 U IIIECTHAAATEPUIHYIO:
1)ucxoaHOE 1eJI0e YMCIIO JACTUTCS Ha OCHOBAHHE CHCTEMBI CUHMCIICHHUS, B KOTOPYIO
nepeBoautcs (2 unu 16); moaydaercst 4aCTHOE M OCTATOK;

2)ecii MOJIyYeHHOE YacTHOE HE JCTUTCS Ha OCHOBAHHE CHUCTEMbI CUMCICHHS Tak,
9TOOBI OOpa3oBajach Iejasi 4acTh, OTIAWYHAS OT HYJS, IPOILECC YMHOKCHHS


https://www.sites.google.com/site/informatika1011kl/sistemy-scislenia-1/2038.png?attredirects=0
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MpeKpamaeTcs, nepexomar K imary 3). MHade Haj  dYacTHBIM  BBIOJHSIOT
JCHCTBYS, ONIMCAHHbIC B mare 1);
3)Bce MOJTyYeHHBIE OCTAaTKH U TIOCTISIHEe YaCTHOE TPeoOpa3yrOTCsl B COOTBETCTBUH C
TabuIeH B UGPBI TOM CHCTEMBI CIYMCIICHUSI, B KOTOPYIO BBITOJTHSIETCS TIEPEBOI;
4)bopMupyeTcs pe3yabTHPYIONIEE YUCIIO: €ro CTapIIuil paspsg — IMOIy4YeHHOE
MOCJIETHEE YaCTHOE, KaXKIbId MOCICAYIOMUA MIaAIUNA pas3ps olOpaszyercss u3
MOJIYYEHHBIX OCTAaTKOB OT JEJEHUSA, HAaUMHAs C IMOCJIEAHEr0 M KOHYasl MEPBBIM.
Takum oOpazoM, MIIaIIIMK pas3ps] MOJYYEHHOIO 4YMcla — TEPBBIM OCTaTOK OT
NEJEHUs, a CTapIINI — MOCIEHEE YACTHOE.

N3 nBOMYHOM M IECTHAAIATEPUYHON CUCTEM CUMCJIEHHUS — B 1eCATUYHYIO.
B »stom chywae paccuMThIBaeTCs TOJHOE 3HAYEHHE 4HciIa 10  (opMmyIie.

[Ipumep. Beimonaute nepeBox uucna 1316B NECATUYHYIO CUCTEMY CUHCIICHHS.
Nwmeem:
13,5= 1*16'+ 3*16°= 16 + 3 = 19. Takum obGpasom, 13;5= 19.

[Tpumep. Bemonaute nepeon uucia 10011, B AECATUUHYIO CUCTEMY CUMCIICHHS.
Nmeewm:

10011, = 1%¥2°+ 0*2°+ 0*2°+ 1%2'+ 1*2°= 16+0+0+2+1 = 19
Takum o6pazom, 10011, = 19.

Hs3 )IBOHqHOﬁ CHUCTEMBI CYUCJICHUA B meCTHAANATCPUYIHYIO.

HCXOJHOE YHUCIO pa3OuBaeTcs Ha TeTpanbl (T.e. 4 uudpbl), HAUUHAS C MIIAIIINX
pa3psnoB. Eciu kommyecTBO 1Up UCXOAHOTO ABOMYHOTO YHMCIA HE KPaTHO 4, OHO
JOTIOJIHSIETCS CJIEBA HE3HAYAITUMU HYJISIMU J10 JOCTHXKEHUSI KPAaTHOCTH 4;

Kaxnasa Tterpaga 3aMeHATCS COOTBETCTBYIOUIEH IIECTHAALUATEPUUYHOW LU(PpPOH B
COOTBETCTBHU C TAOIHIIEH.

ITpumep. Beimmonnuts nepeBony uucna 10011, B miecTHaAUATEpUUYHYIO CHUCTEMY
CUUCJICHUSL.

[TockonbKy B HMCXOIHOM JIBOMYHOM YHCJI€ KOJIMYECTBO HUpP HE KpaTHO 4,
JOTIOJIHSIEM €T0 CJI€Ba HE3HAYallUMHU HYJISIMU J0 JOCTHXKEHUS KpaTHOCTH 4 uwucia
udp.

B coorBerctBuun ¢ Tabmumeir 0011,= 11,= 355um 0001,= 1,= 14.
Torna 1001 12 = 1316-

3 HIeCTHa)]lIaTepI/I‘IHOﬁ CHUCTEMBI CYHUCJICHUA B ABOUYHYIO:

Kaxaas 1udpa HMCXOJHOTO YHMCIA 3aMEHSIeTCsl TEeTpajgoll JBOMYHBIX IUGp B
COOTBETCTBUM ¢ Tabiuuen. Eciu B Tabnuiie ABOMYHOE YUCIO UMeeT MeHee 4 nudp,
OHO JONOJIHAETCA ClIeBa HE3HAYAIMMM HYJSIMM 0 TETpazbl, HE3HAYaIlWe HYJIU B
PE3YJIBTUPYIOLIEM YHCIIE OTOPACKIBAIOTCS.
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IlepeBoa JIeliCTBUTEIbHOI0 YHCJIA B HENIECATHYHYI0 CUCTEMY CUMCJIEHHUS].

IlepeBoa AeCATHYHBIX YMCEJI B JIPYITHE CUCTEMbI CUHCJIEHHUS].

IlepeBoa HeJLIX YHCEJI.

1) OcHoBaHue HOBOW CHUCTEMbI CYHCJICHHUS BBIPA3UTh B JCCATHYHOW CHCTEME
CUMCJIEHUS W BCE MOCIEAYIOIINE IEHUCTBUS NPOU3BOAUTH B JIECATUYHOU CHCTEME
CYUCIICHUS;

2) mociIe0BaTENbHO BBINOJIHATh JACJICHUE JAHHOTO YMCIIa M MOIYy4aeMbIX HETOIHbBIX
YaCTHBIX Ha OCHOBAaHME HOBOW CHUCTEMBI CUUCIIEHUSA IO TE€X IIOp, IIOKA HE IIOJIyYUM
HEIIOJIHOE YaCTHOE, MEHBIIEE JCITUTEN;

3) mosy4eHHbIE OCTATKH, ABJIAIOIIKECS HU(paMHU YKCiia B HOBOM CUCTEME CUMCIICHHUS,
IPUBECTU B COOTBETCTBUE C ajI()aBUTOM HOBOM CHCTEMBI CUHCIICHUS;

4) cocTaBUTb YMCJIO B HOBOM CHCTEME CUMCIEHHS, 3alUChIBas €T0, HAuuHas C
IIOCJIETHErO YaCTHOTO.

IlepeBoa IPOOHBIX YHCET

1) OcHOBaHHE HOBOW CHCTEMBI CUHCIICHHS BBIPA3UTh B JCCATUYHON CHCTEME M BCE
NOCJEAYIOIINE ACHUCTBUS IPOU3BOAUTH B IECATUYHON CHCTEME CUUCIICHUS,

2) moclieqoBaTeNbHO YMHOXAaTh JIaHHOE YHCIO U IOJy4yaeMble JpOOHBIE YacTu
POU3BEJCHUN HAa OCHOBaHME HOBOM CHCTEMBI JI0 T€X IOp, MOKa APOOHas 4YacThb
POU3BEJCHUS HE CTaHET PAaBHOM HYJIIO WIM HE OyJIeT IOCTUTHyTa Tpedyemas
TOYHOCTh MPEACTABICHUS YHCIIa B HOBOM CUCTEME CUUCIICHUS;

3) mody4YeHHbIE 1IeJIbIE YacTH MPOU3BEIICHUM, SIBISIOMIMECS HU(ppamMu Yucia B HOBOM
CHUCTEME CUMCJICHUSI, TPUBECTH B COOTBETCTBHE C aJ(aBUTOM HOBOM CHUCTEMBI
CUUCJICHUS;

4) cocTaBUTh JPOOHYIO YACTh YKCJIa B HOBOM CHUCTEME CUMCIICHMS, HAUMHAs C 1eJ0i
YaCTH MEePBOrO MPOU3BEICHHUS.

Tperuii Bomnpoc: BbinojHeHue apudMeTHYECKHX ONepalMidi B _Pa3JHYHbIX
CHCTEMAX CUMCJICHUS.

ApubdmMernueckre omepanid BO BCEX TO3UIMOHHBIX CHUCTEMax CUYUCICHUS
BBITIOJIHSIFOTCS 110 OAHUM M TEM K€ XOPOIIO U3BECTHBIM IPABUIIAM.

Cnoxxenrie. B ero ocHoBe JIeXKHUT TaONHIA CIOXKEHUS OTHOPA3PSIIHBIX JTBOUYHBIX
YHUCEIL:

0+0=0
0+1=1
1+0=1

1 +1 =10 BaxHo oOpaTUTh BHUMAaHHE Ha TO, YTO MPHU CJIOKEHUU JIBYX EIUHUIL
IPOUCXOJUT MEPENOJHEHUE Pa3psAla U MPOU3BOAUTCS MEPEHOC B CTApIUMU pa3ps.
[lepenonHenue pa3psiaa HaCTyIaeT TOTAa, KOTrJa BEIMYMHA YUCIA B HEM CTAHOBUTCS
paBHOU WK OOJIbIIIEH OCHOBAHUS
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Boruutanue. B ero ocHoBe JeuT TaOmMIa BBIYMTAHUS — OJHOPA3PSIHBIX
nBOMYHBIX 4wcen. [lpum BerumTanum w3  MeHbinero uyucma(0) oOombmero(l)

MIPOM3BOAMUTCS 3a€M M3 CTapIiero paspsaa. B tabmuie 3aem o6o3naueH 1 ¢ geptoii: 0
-0=0

0-1=11

1-0=1

1-1=0
YMHOKEHHE.

B ocHoBe YMHOXCHUA JICKUT Ta6JII/IHa YMHOXCHUS OAHOPA3ZPAAHBIX JABOUYHBIX
YHUCCII U IIPOUCXOOUT II0 CXEMC, HpI/IMeHHeMOﬁ B ,ZIGCSITI/ILIHOI\;I CHUCTCMC CHHUCIICHUA C
IMOCJICA0OBATCIbHBIM YMHOKCHUCM MHOKMMOI'O Ha I_[I/I(l)pbl MHOMXHUWTCIIA.

0*0=0

0*1=0
1*0=0
1*1=1

Henenne. Onepanus JeNEHHs BBIIOIHSAETCSA MO AJITOPUTMY, MOJOOHOMY aJITOPUTMY
BBINIOJIHEHHSI OTIEpaliy ICJICHUS B IECATUYHON CHCTEME CUUCIICHUSI.

ApudmMeTnyeckue omnepamud B BOCbMEPHMYHOW ¥ IIECTHAANATCPUYHOM
CHCTEMAX CYMCJICHUS.

Onepanuu  BBINONHSIOTCA AHAJIOTMYHO BBIYMCICHHAM B JBOMYHOW CHUCTEME
cuncneHus. Heo6xo1uMo TONbKO MOMHHUTb, YTO BEIMUYMHA MEPEHOCA B CIECAYIOLIHIA
paspsi NpU CIOKEHUU U 3a€M U3 CTAPUIETO pa3ps/ia NP BBIYUTAHUM ONpPENEIsaeTcs
BEJIMYMHOW OCHOBAaHUSA CHUCTEMbI cuuciieHus. [ns mpoBeneHust apupMETHYECKUX
omnepauuid HaJ YWUCIaMHU, BBIPAKEHHBIMM B pa3JIMYHBIX CHCTEMaxX CUUCIEHUS,
HE00XO0AMMO MPEABAPUTENIHHO NIEPEBECTU UX B OJJHY U TY K€ CUCTEMY.

3aKJII0YUTEIHLHAA YACTh.

3aKOHYMTH U3JI0)KEHUE MaTepralia.

Breiath 3a1aHne Ha MpakTHYECKYO padoTy.

OTBETUTH HA BO3HUKIIINUE BOMPOCHI.

[IpyHSTH 3aIIUTY BBITTOTHEHHBIX paHee MPAKTUYECKUX padoT.
ITogBecTn UTOTM 3aHATHS.

Brinath 3a1aHMe Ha CaMONIOATOTOBKY (JOMAaIIHEE 3a/IaHUE).

ok wnE

Yerséproiii Bompoc: IIpyMeHeHMe Ha NpPaKTHKEe W3YYEHHOI0 MaTepuaJia

(BLIIOJIHEHNE MPAKTHYECKHX 3aJaHHH — BBINOJHEHHE NMPeo0pa3oBaHUM Yuce

u3 OJIHOi/i CUCTEMBbI CYUYMCJICHHUHA B JIPVYIVIO, BbIIIOJHCHHUC aDI/I(bMeTI/I‘IeCKI/IX

onepanyi B pa3JIHYHbIX CHCTEMAaX CUHCJICHHUS).

BbinoJiHeHHE NPAKTHYECKOI0 3aIaHM .

Heab padoTbl: HAYYUTHCS BBHINOJIHATH MPEOOpPa30OBaHUE YUCEN U3 OJIHOM CHUCTEMBI
CUMCIICHUS] B JPYIYIO, BBIIOJHATH apU(PMETHUYECKUE ONEpAlUUd B PAIUYHBIX
CUCTEMAaX CUUCIICHUS.
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3aganue (MO BapHAHTAM, C HMCHOJIH30BAHHEM HEOOXOIUMOIr0 INMPOrPaMMHOIO
odecrnevyeHusi, B TOM 4YHCJIe TeKCTOBOro mpomeccopa MS Word, MoiitOduc
Texkcr, LibreOffice Writer (siro6oro Ha BbIGOP)):

PEIINTh 3aJaHUsI JIIOOBIX TPEX-YEeThIPeX MOAMYHKTOB U3 yacTH 1, yactu 2 (mo 1-2 u3
KaXXIOW 4acTH), MPUBECTH PEILCHUs, YKa3aHHbIC 3aaHUs JOJDKHBI ObITh Pa3iHyYHbl y
pa3HbeIX BapuaHTOB (Opuran) ydeOHOW rpynmnbl (moAarpymmsl). [loaroToBuTs,
3aIUTUTH OTYET O BBHITOJHEHUU PAOOTHI.

Yacrr 1. BoinoJiHeHNe Peo0pa3Z0BAHNM YKMCeJ U3 OJHOM CHCTEMbI CYUCJICHUS B
IPYIVIO, B TOM YHCJIE 00PATHBLIX IPeo0pa3oBaHuii (IpoBepKa):

1. HepeBem/ITe qucia 13 ,Z[GCHTH‘IHOI;’I CUCTCMBI CHHUCJICHHUA B IBONYHYIO,
BOCBMCPHUYHYIO U IICCTHAAUATCPUIHYIO CUCTCMBI CUUCIICHMA.

a) 948;

0) 763;

B) 994,125;
r) 523,25;
n) 203,82.

2. IlepeBenure uncia B JECATUYHYIO CUCTEMY CUHMCIICHUS.

a) 1110001115;

6) 1000110115;

B) 1001100101,1001,;
r) 1001001,0115;

n) 335,7;

e) 14C,A15.

3.IlepeBeauTe uncia U3 JECATUYHOM CUCTEMBI CUUCIICHUS B JBOUYHYIO,
BOCBMEPUYHYIO U MIECTHAAIATEPUUHYIO CUCTEMbI CUUCIICHHUS.

a) 563;
0) 264;
B) 234,25;
r) 53,125;
n) 286,16.

4. IlepeBenute yncia B JECATUYHYIO CUCTEMY CUUCIICHUS.

a) 1100010010,;

6) 10011011,;

B) 1111000001,015;
r) 10110111,015;
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m) 416,15; e) 215,71.

3. HepCBCIII/ITe qucia 13 ,Z[GCHTI/IIIHOfI CUCTCMBbI CHUCJIICHUA B IBONYHYIO,
BOCBMCPHUYHYIO U IICCTHAAUATCPUIHYIO CUCTCMBI CUUCIICHUA.

a) 279;

0) 281;

B) 841,375;
r) 800,3125;
1) 208,92.

6. IlepeBenuTe 4ncna B JECATUYHYIO CUCTEMY CUUCIICHMSL.

a) 11001110015;
6) 100111015;

B) 1111011,0015;
r) 110000101,015;
1) 1601,56g;

e) 16E,B416.

7. llepeBeaute ynciia U3 J€CITUYHONW CUCTEMBI CUUCIIEHUS B JBOUYHYIO,
BOCBMEPUYHYIO U MIECTHAIIATEPUYHYIO CUCTEMBI CUUCIICHUSI.

a) 737,

0) 92;

B) 934,25;
r)413,5625;
1) 100,94.

8. [lepeBenuTe YKCIa B IECITUYHYIO CUCTEMY CUHCIICHHSI.

a) 11100000105;

6) 1000100,;

B) 110000100,0015;

r) 1001011111,000115;
1) 665,42:

e) 246,1816.

Yacte 2. BoinojgHenue apudMeTHYECKHX ONEPALMI B PAZJHYHBLIX CHCTEMAX
CUHCJICHUSA

1. BBITOJTHUTE CIIOKEHUE YHUCEIT.

2) 1110101010,+10111001,:
6) 10111010,+10010100,;

8) 111101110,1011,+1111011110,1,;
r) 1153,24+1147,32;

1) 40F 416+160,446.



2. BeInmonHuTe BEIYUTAHHUE YHCE.

a) 1000000100,-101010001,;

6) 1010111101,-111000010,;

B) 1101000000,01,-1001011010,011,;
F) 2023,58-527,48,

I[) 25E,616-lBl,516.

3. BoimonmHuTe yMHOXKEHUE YnCe.

a) 1001011,*1010110,;
6) 1650,2%120,2g;
B) 19,416*2F ,816.

4. BBITIOJTHUTE CIIOJKEHUE YHCEIT.

a) 10111111,+110010000,;

0) 110010100,4+1011100001,;

B) 1000000101,0101,+1010000110,01,;
F) 1512948+10151281

I[) 274,516+DD,416.

4. BpIIOJHUTE BEIYUTAHUE UHUCEIL.

a) 1000001001,-111110100;

6) 1111000101,-1100110101;;

B) 1100110101,1,-1011100011,015;
r) 1501,345-1374,5¢;

I[) 12D,316-39,615.

5. BhIIIOTHATE YMHOXKEHHUE YUCET.

a) 111101,%1010111,;
6) 1252,145*76,04s;
B) 66,68:6*1E,316.

6. BBIIOJIHUTE CIIOKEHUE YUCEIL.

a) 1000100001,+1011100110,;

6) 1101110011,+111000101,;

B) 1011011,01,+1000101110,1001,;
F) 665,15+1217,2g;

I[) 30C,716+2A1,816.

7. BBITIOJIHUTE BBIYUTAHHUE YHCEIT.

a) 11110010,-10101001,;
6) 1110100001,-1011001001,;
B) 1101001010,1,-1011101001,11011;;
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r) 166,144-143,2;

8. BoimosmHuTEe YMHOKEHHUE YnCe.

a) 1001001,*100010,;
0) 324,25*122,12;
B) F,416*38,616.

9. BrInoHUTE CII0KEHUE YHCE.

a) 11110100,+110100001,;

6) 1101110,+101001000,;

B) 1100110011,1,+111000011,101,;
F) 14559048"'203;38;

I[) 14E,816+184,316.

10. BpIIOJTHUTE BBIYUTAHUE YHUCEIL.

a) 1000010101,-100101000;

6) 1001011011,-101001110;

B) 111111011,101,-100000010,015;
r) 341,24-275,25;

I[) 249,516'EE,A16.

11. BeINOJHUTE YMHOXKEHUE YHCEIL.

a) 1001000,*1010011,;
6) 412,55%13,1¢;
B) 3B,A16*10,415.

3ajaHusA HA CAMOTIOATOTOBKY (JIOMAIIIHHE 3a/IaHMA):

1. [HeranpHO mpopaboTaTh Marepuan 3aHATHS, pa3MEIICHHBbIM B JaHHOM IIJIaH-
KOHCIIEKTE, HEOOXOUMbIE CBEIACHUS y4€OHHMKOB, YKa3aHHBIX Ha C.2 TEKYIIETO

JTOKYMEHTA.

2. IloaroroBuTh OTYET O BHINOJHEHUH MPAKTUYECKON paOOTHI, MOATOTOBUTHCS K

3alUTe TaHHOW paOOoTHI.

26

1) 287,A16-62,816.

3. IloaAroToBUTHCS K OMPOCY MO IPOUIEHHOMY MaTepuay.



