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1. OcHoBHbIe NOHATHS. KpaTKuii cipaBoOYHUK 110 MH(POPMATHKE
1.1. Texnuueckoe obecneyenue KOMnvlomepa

Komnbiomep —  ycTpOWCTBO,  CHOCOOHOE  BBITIOJHATH  3aJaHHYO
MOCJIEeIOBATEIbHOCTh  OTepaluii  (KoMaH[), HampuMep, OMNepanuii YHUCICHHBIX
pacuyeTroB, MAaHUMYJIUPOBAHUS JaHHBIMH, BBOJa U BbIBOJAa HH(OPMAIUH.
[Ipocreiimas KOHPUrypalus NepCOHATBHOTO KOMITBIOTEPA COCTOUT U3 LIEHTPAIBHOTO
mpoueccopa  (MUKpPOTIPOIIECCOpPa), OINEPATUBHOM MamsiTH, YCTpPOMCTBAa BBOJA
(KMaBHATyphl) © MOHUTOPA, CHAOKEHHOTO JKpaHOM (JIUCIIICeM). DTa KOH(PHUTypaIus
JOTOJHSIETCS OOBIYHO BHEUIHEN MaMSThIO, IEYaTaloM YCTPOMCTBOM, MBIIIBIO.

Texnuueckoe obecneuenue Komnvlomepa —  alnlapaTHbIE CPEICTBA
(hardware), cocTaBigIOIIME KOMIBIOTEPHOE <(CGKEIE30». ITO DIICKTPHUECKHE U
SIIEKTPOHHBIE  CXEMBI,  JJIEKTPOMEXAHHYECKME  OJEMEHTBI —  JIMCKOBOJIHI,

MEXaHMYeCKUe CTOWKM W T.. OCHOBHAS YacTh allapaTHBIX CPEJCTB HAXOJUTCS B
CHUCTEMHOM OJIOKE KOMIIbIOTEpPA.
Cxema ycmpoiicm éa Komnvilom epa TipeicTaBjeHa Ha puc. 1.

Cucmemnolii 010K COIEPKUT CUCTEMHYIO TUIATy, OJIOK MUTAaHUS, HAKOTIUTEH
Ha MAarHUTHBIX AHMCKAX, Pa3beMbl [JIsl JOTIOJHUTEIbHBIX YCTPOWCTB U aJallTephl
BHEIIHUX YCTPOICTB, (JOpMaTUPYIOLHE NOTOK JaHHbIX.
Cucmemnas (mamepunckasa) naama — SIEKTPOHHAs CXEMa, HAa KOTOPOH
pa3MellarTCs:
"  MHUKpPOIIPOIIECCOD;
" reHepaTop TaKTOBBIX UMITYJILCOB;
0s10ku (Mukpocxembl) onepatuBHoi (O3Y) u noctosuuoit (113Y) namsitu;
" ajanTtephl KJIABUATYpbI, HAKOTIUTENICH HA KECTKUX M THOKUX MarHUTHBIX
IUCKaX;
®  KOHTpOJUIEpHI (0OPaOOTUYNKH) MPEPHIBAHUIA;
" TaiimMep (BHYTPEHHHE dYachl, pabOTAIONIME OT ABTOHOMHOTO HCTOYHHKA
TIUTAHUS ).

I'enepamop makmoevix uUMnyIbCO8 TEHEPUPYET IMOCIEAO0BATEILHOCTh
AIIEKTPUYECKUX HMITYJIbCOB. YacToTa reHeparopa — OCHOBHas XapaKTEpPUCTUKA
MEPCOHAILHOI'O KOMIIBIOTEpA M ONpENeNsieT CKOPOCTh €ro paboThl, T.K. Kaxias
omnepalusl BBITIOJTHSIETCS 3a OMNpPENeNIEHHOE KOJMYECTBO MUMIYJIhcoB. Hampumep, B
omucanuu nporeccopa Pentium-100 urcio 100 — gacToTa reHeparopa B Merarepiax.

Aoanmepul — 3TO TIATHI C KOHMPOIEpaAMU — YCTPOUCTBaMU (ITOJCUCTEMAMHU),
peUTM3YIOUMMHU  CBSA3b MEXKIY Pa3IMUYHBIMU TEXHUYECKUMH COCTaBJISIONIUMHU
KoMIbroTepa. KOHTpoJIepsl ynpaBisiioT padOTON TOIKIIFOUYCHHBIX TEpUPEpUITHBIX
(BHEIIHUX) YCTPOWCTB W KaHAJIOB CBSI3M, 0O0pabarbiBatoT ((opMaTUPYIOT)
MH(GOPMAIMOHHBIE TOTOKH.



Mukponporieccop

AJ1Y
(apudmeruko-
JIOTUYECKOE YCTPOICTBO)

MIIIT
(MuKpoTIpolIeCCOpHast
MaMsITh )

Yy

(YCTpOMCTBO yIpaBiICHMUS )

OcHOBHas 1MaMATh

Baemnmsaa namMate

Ha xectkom Ha ruOxom
H3y o3V MAaromuTHOM OHUCKEC MAarduTHOM
(HKMO) nucke (HI'MI)

Ananrep HKM/I Ananrep HI'M/J]

CucreMHasg IIWHA

Tanmep

Buaeoananrep Ananrep HcTounuk CereBoit
npUHTEpa TTUTAHHS ajanrep

|
[ [TpunTep

N

[ MonuTop }

J

I'enepaTop TakTOBBIX
VIMITYJIbCOB

Nutepdelic knaBuatypsl

|
[ KnaBuarypa }

Puc. 1. YcTpolCTBO NEpCOHAILHOTO KOMITLIOTEPA

Kanaj cBszu
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Muxkponpoueccop — NeHTpaIbHBIN OJIOK TTEPCOHATTLHOTO KOMITHIOTEPA, CITY>KHUT
JUTS BBITIOJIHEHUS] apU(PMETUUECKUX U JIOTUYECKHUX oTeparuii Haa uHopMainuen u
TSl yTIpaBJIeHUs: pab0TOM Bcex OJOKOB MaIMHbL. B ero cocTtaB BXOIST:

* VV — ycIpoOilcTBO ympaBieHHs, KOTOpoe (POpMHUPYET U TOJAET BO BCE
0JIOKM CUTHAJIBI YIpAaBICHHS, ajpeca SUYeeK, yJacTBYIOIIMX B OIEparusx.
bazuc umMmnysbCoB Mojy4aer OT reHepaTopa TaKTOBBIX UMITYJILCOB.

= AJIY — apudMeruxo-jiorudeckoe yCTPOWCTBO JJisi BBITIOJHEHHS BCEX
apuPMETUYECKUX U JIOTUYECKUX OIEpaluil HajJ 4YHCJIOBOM, CUMBOJILHOU
nHpOpMaIreH.

= MIIIT — MukpomnpoueccopHas NamsATh, CIYKUT U1 KPaTKOBPEMEHHOIO
XpaHEeHUs, 3alMuCH M BbIAYM HMHGOpPMAIUK, WCTIOJB3YEeMOW B OJIMKAUIINMX
takTaX. CTpOUTCS Ha PErUCTPaxX — CaMbBIX «OBICTPHIX) SUCHKAX.

Ochoénaa namamev KomMHblomepa — OIEPATHBHOE 3allOMUHAIONICE
yctpoiictBo (O3Y) m moctossHHOE 3armommuHaromiee yctpoictBo (II3Y). O0bem
OCHOBHOW TMaMSTH CYIIECTBEHHO BIHSET HA MPOU3BOJUTEIHHOCTH KOMIIBIOTEPA:
yBEIIMUEHUE EMKOCTH OCHOBHOW TMaMmsiTH B 2 pa3a BeleT K IOBBIIICHHIO
MIPOM3BOIUTEIHHOCTH MPUMEPHO B 1,7 pas.

Onepamuenas namame (O3Y) COyXKUT 1A 3alOMUHAHUA (XpaHEHHUS |
CUYUTBHIBAHUS ) TEKYIIUX BEIYUCIICHUA. DTO SHEPro3aBUCUMasi aMsTh, €€ COAEPKUMOE
YHUYTOXKAETCS (CTUPAETCS) MPU BBIKIIIOUEHUH KOoMITboTepa. OCHOBY €€ COCTaBJISIIOT
OOJIbIIIE MHTETPAJbHBIE CXEMBI, COIEPIKAIIUE MATPHUIll TOJYIPOBOHUKOBBIX
3alIOMHUHAIOIIUX 3JIEMEHTOB (TpurrepoB). OHM pacmoyioXKEHbl Ha TEPECEUCHUU
TFOPU3OHTAILHBIX M BEPTUKAIBHBIX IIMH MAaTpPULbl. 3anuce u CUUmMbIBAHUE
peanu3yercs Mnojauei MEeKTPUIECKUX UMITYJIbCOB TI0 TEM IIMHAM MaTpUIbl, KOTOPhIE
COEIUHEHBI C AIIEMEHTaMH, PUHANJISKAIMMH BRIOPAHHOM SUEHKE MaMATH.

Ilocmoannaa namame (113Y) ucnonb3yercs sl XpaHEHUS HEU3MEHSEMOU
(monvxo Onsa umenus) wHOOpPMALMK - 3arpy30YHBIX IPOrPaAMM OTEpPaIllMOHHON
cuctemsl (Hampumep, moayist BIOS cuctemsr DOS), mporpamMm TecTHpoBaHUSA
YCTPOMCTB KOMIIBIOTEPA U HEKOTOPHIX JPANBEPOB.

Buewnaa namamo Komnvromepa CIyXUT s JIOJTOBPEMEHHOTO XpaHEHUS
uHpopmanuu. B 9STOM mamsATH XpaHWTCS BCE€ MPOTpaMMHOE OOecreueHue
KOMIIBIOTEpa, TMOJb30oBaTelbckue (aipl. BHeEmHOI0 maMaTh  COCTaBISIOT
HaKOMUTEM Ha ocecmkux macHumuvix ouckax (HXKM]]) — «BuHUECTEpPB — U
HaKOMUTEH Ha eubxux maeHumuslx ouckax (HI'MJI) — nuckerax, CD, DVD -nuckax.
Ha sxectkmx muckax wHGOpMAIMS 3aluChIBACTCS W CYUTHIBACTCS MarHUTHBIMU
rOJIOBKAMU BJIOJIb KOHIIEHTPHYECKUX OKPYKHOCTeH — JOpokek (TpekoB). Kaxmas
TOpOXKKa pazdouTa Ha cektopa (00brgHO mo 512 wmm 1024 Gaitt). OOMeH JTaHHBIMH
MEX]TY JKECTKUM JUCKOM U OTIEPATUBHOM MAMSITHIO UET LENBIM YUCIIOM CEKTOPOB.

Buoeomepmunan — yctpoicTBO /U1 BI3YaJIbHOTO OTOOpaKeHUs] HH(POPMALIUH.
OOBIMHO ATO MOHUmMOp U 8uOeoadanmep. Buaeoanantep HaxOaIUTCS HA BUIEOKAPTE,
YCTaHOBJICHHOW B pa3beM MATEPHHCKOMW IUIATHI, YNPABISET MOHUTOPOM U BBIBOJOM
Ha J2KpaH. BaxHa eMKOCTh BUAEOMAMATH (KOJMYECTBO XPAaHUMBIX THKCEICH U HUX
arpuOyToB). MOHUTOp peamu3yer OTOOpakeHHe HHQPOpMalMu Ha SIEKTPOHHO -
Jy4eBOW TpyOKe WM KUAKUX KpucTawiax. s oToOpakenus rpadukyd BakHA
pasperaroias CriocOOHOCTh MOHUTOPOB (paspeutenue IKpaHa) — MaKCUMAITBLHOE
KOJIMYECTBO MHUKCENeH (TOUeK) MO TOPM3OHTAM M BEpTUKAIM dKpaHa. CTaHAapThl:
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640x480 (otoOpaxkaer 16 mBeroB), 800600 (64 1mBera), 1024x768 (256 1BETOB).
Baxken pasmep 3epHa — TOYKHM JIOMHHO(OpA JKpaHA: Ye€M MEHbIIE 3€pHO, TeM
00JIbIIIE YETKOCTh M300PaKESHHUS.

Ilpunmep — niedararoniee yCTpouCcTBO. Pa3nuuaroT MarpudHble, CTPYHUHBIE U
Ja3epHble NPUHTEPBL. B Mampuynom npunmepe cuMBoIIbI 11 iedyaTd (GOPMHUPYIOTCS
B BHJE MaTpHUIbl TOYEK. TOYKM TMepeHOCITCa Ha Oymary KOHYHMKAMHU WIJ,
yAApAIONIMMU IO Kpacsiien jeHte. UeM 0oJibllie UTroJ0K COJEPKUT MPUHTEP, TEM
KaueCTBEHHEE IeuaTh. Pa3pemmaromias CrocoOHOCTh (paspeuieHue npuxnmepa),
XapakTepU3yIolIas YeTKOCTh Me4aTH, MATPUYHOTO MPUHTEPA OOBIYHO HE MPEBBIIIACT
14 Touex/mm. CropocTh me4yaTu — He OoJyiee 2 cTpaHull B MUHYTY. B cmpyiinom
npunmepe n300paxeHne GopMupyercs 0e3 MEXaHMYECKOTO yaapa, Karik YepHUI
BBIOpACBHIBAIOTCS Ha Oymary uepe3 KpOXOTHbIE colula. Paspermaroias crocoOHOCTb
CTPYHMHOTO MpUHTEPa NpuMepHO 20 TOUEK/MM, CKOPOCTh — /10 4 CTpaHHIl B MUHYTY. B
JIa3epHOM ~ NpuHmepe  Jyd ~ CO3JAET  DJEKTPOHHOE  HW300paXXeHWe  Ha
CBETOUYBCTBUTEIbHOM Oapabane. [lopomok — ToHep HalMIaeT Ha He3apsKEHHBIE
ydyacTku OapabaHa M MEpPEHOCHUTCS Ha Oymary, 3aTeM 3aKpeIUIsieTcs pa3orpeBOM.
Cpennsist paspemaromasi crmocooHocTs — 50 To4ek/MM, CKOpPOCTh — 16 cTpaHHI[ B
MUHYTY. JIazepHblil mpuHTEp 0OecTieunBaeT MOIUrpadhuIecKoe Ka4eCTBO MeYaTH.

Mooem — ycTpOHCTBO, HEOOXOUMOE TPU MOAKIIOUYEHUH KOMIbIOTEPA K CETH.
Ero cocTaBisitoT MOAYJISTOP W JEMOAYISATOP — YCTPOMCTBA, OCYILECTBIISIIOUINE
npeodpazoBaHue MoToka OWTOB (IMppoBoi MHGOPMAIMK) B aHAIOTOBBIC CUTHAIIHI,
MPUTOAHbIE JJI TIepenady Mo HEKOTOPOMY aHaJOTOBOMY KaHATy CBA3U (HAmpHUMeEp,
TeieOHHOMY), M TPUHUMAEMbIE aHAJOTOBBIE CUTHAJIBI OOparHO B IU(POBYIO
dbopmy. Ilo crocoOy (QyHKIMOHMpPOBaHMS pa3IMYalOT BHYTPEHHUW U BHEIIHUM
MOJieMbl. BHympenHuii Mooem BCTaBIISIETCS B pa3beM CUCTEMHOM MJIaThl KOMITBIOTEPA
U UCIOJIb3YET €ro pecypchl. BuewHuii Modem WMEET OTACIbHBIA KOPIyC,
COOCTBEHHBIE PECYPCHI U Pa3MEIIAeTCsl PSJOM C KOMIBIOTEPOM, COCIMHSSACH C HUM
KabeneM.

1.2. H3mepenue konuuecmea ungopmayuu

Eounuyvt  uzmepenus o00vemos un@gopmayuu — IOPLUUW» MaMATH
KOMITIBIOTEPA, HCIOJIB3yeMble i mpefctaBieHuss  uHpopmanuu.  JloOas
uHbopMmalus, mnepepadaTbiBacMast KOMITBIOTEPOM, Mpeoldpa3yercsi UM B

MOCJIEAOBATEIILHOCTA HYJIEW W €AWHUI B COOTBETCTBUM C JIBOWYHOW CHUCTEMOU
CUUCJICHHUSI.

bum - nanmenpInas equauia nHGOpMalmu, «Xxpansmas» moo 0, moo 1. B
ANEKTPUUECKON CXeME HOJIb COOTBETCTBYET CJIaO0OMy CUTHATY (MJIM €T0 OTCYTCTBHIO),
€IMHUIA — CHIIbHOMY (WJTH €r0 HATMYHUIO).

baim — 310 ienovka 3 BOCbMHU OUTOB. Bece CMMBOIIBI KITaBUATYpHI, BKITFOYAs
CTPOYHBIE W MTPOTMCHBIC OYKBBI an(aBuTa, MOTYT OBITh 3aKOJUPOBAHBI Pa3IMIHBIMU
IBOMYHBIMH I[EOYKAMU JJIMHOM B OMUH OaiT.

Kunobaim (KB) = 8 x 1024 6utos, wm 2™ 6aiitoB. O6beM TeKCTOBBIX (63
rpaduku) GaigoB MOKET COCTABIATh HECKOJIBKO KHIIOOAMT.
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Mezabaiim (Mb) = 8 x 1024% 6uros, wm 2°° Gaiito. OGbeM oIepaTuBHOM
MaMSATH COBPEMEHHBIX KOMIIBIOTEPOB — 256 - 512 MerabaiiT, mo3BoJisieT padoTarh ¢
MYJIbTUMETUHHBIME JIOKYMEHTaMH, HTpaMH, Bujeodaiiiamu. Co3anne TpeXMepHbIX
MOJIeNIeH B IPHIIOKEHUSIX MOYKET MOoTpeOoBaTh onepaTuBHOM maMsTH cBbire 1 ['b.

Tuzabaiim (I'b) = 8 x 1024° Guros, wm 2*° GaiitoB. O6beMbI COBPEMEHHBIX
BUHYECTEPOB (KEeCTKUX AUCKOB) aocturarot 80 I'b, mo3Bossist paboTark ¢ cepBepaMu
0a3 MaHHBIX U IPYTHEMHU MHOTOTIOJIb30BaTEIbCKIUMH PECYPCAMH.

Tepaéaiim (TB)= 8 x 1024" 6uros, wm 2*° Gaittos.

1.3. Komnvromephuie cemu

Komnovlomepnas cemb — COBOKYITHOCTh KOMIBIOTEPOB H TEPMHUHAJIOB,
COGMUHEHHBIX C MOMOIIBI0 KAaHAJIOB CBSA3U B €IUHYIO CHUCTEMY, YIOBJICTBOPSIOIIYIO
TpeOOBaHUSAM pacmlpeneliecHHOW o00pabOTKM JaHHBIX. B 3aBUCUMOCTH  OT
TEPPUTOPHUATIHHOTO PACTIONIOKEHNUS BBIICNSIOT TPHU Kiacca CeTel: JiokanbHvie (B
npefenax OpraHu3alluu), pecuoHdatvbHbie (B Tpelenax peruoHa, CTIPaHbI,
MPOTHKEHHOCThIO HA JECATKH, COTHH KWUJIOMETPOB), 2anobanvHvlie ( B Tpenenax
MHOeCTBa CTpaH). B kauecTBe cpencTBa nepenadn nHGOPMAIMN — KaHATIOB CBS3U —
WCIIOJIL3YIOTCS KOAKCHUAIbHBIE U OMTOBOJIOKOHHBIC KaOenn (IS JIOKAJIbHBIX CETeil),
TeneoHHBIE, palWO- W CIYTHUKOBBIE KaHambl (i1 TioOambHbIX ceteil). Cern
XapakTEepU3yIOTCA CKOpocmblo Tiepenadyud JaHHbIX (OUTBI/CEK), nponycKkHou
cnocobonocmoeio (KOIMYECTBO-3HAKOB/CEK, OJUH 3HaK — OailT), docmosepHocmbio
nepenadn MHGOPMAIMH (KOJIMIECTBO-OMMOOK/3HAK, JI0JDKHO ObITh He Goiee 107
OMMMOOK/3HAK), HAOEHCHOCMbIO KAHAJIOB CBS3M W MOJIEMOB (€IWHUIIA U3MEPCHUS —
Jac, HaJ[e)KHAsI CETh — HE MEHEE HECKOJBLKHX THICSY YaCOB PaOOTHI).

IIpom okon — HabOp MpaBUJI, TI0 KOTOPBHIM IMPOU3BOAUTCS 0OMEH HH(pOpManen
B ceru. [IpoTokonbsl ompenenstor coiepxkumoe, ¢GopMar, HmapaMeTpbl BPEMEHH,
MOCJIEI0BATEILHOCT M TIPOBEPKY OIMMOOK B COOOIIEHUAX, KOTOPHIMU 0OMEHUBAIOTCS
ceTeBble ycTpoicTBa. IIpoTOKONBI OOECTICUMBAIOT OAWHAKOBOE BOCIIPHSITHE
uHGOPMAIUN KOMIBIOTEPAMH Pa3HBIX THUIIOB, paOOTAIOIUMHU TOJ PYKOBOJICTBOM
Pa3IMYHBIX OTEPAIMOHHBIX CHCTEM.

Internet — roOanbHAsT KOMITBIOTEpHAS CETh, OOBEAWHSIONMIAS MWIIHOHBI
KOMITBIOTEPOB TIO BceMy wmupy. OHa HE WMeeT XO3suHa, OOJbINas YacTh
nHGOPMAITMOHHBIX yCIyr OecriatHa. [[mara mpu MOJKIIOUEHWH K CETH B3MMAETCS
OpraHu3aIMe-MpoBaiiepoM 3a TEXHUYECKOE OOCIy)XKHBaHHE CPEACTB CBSI3H.
[lepenaya maHHBIX 10 ceTH Internet ocCyIecTBISETCS Ha OCHOBE CeMeEHCTBa
npotokoJioB TCP/IP. JlaHHble miepenaroTess B BUIe KOPOTKHX MakeToB (10 1,4 kOauT).
B 3arosioBke kaxaoro makera BMeCTe CO CITy)keOHOU mH(popmaruel ykaspBaercs |P-
aJipec MoJTydaTes.

WWW — World Wide Web- moacers Internet, peamusyroinas nepeady
TUTEPTEKCTOBBIX JOKYMEHTOB. [ unepmexkcm — 5TO MyJbTUMEIWHHAS CTpPaHUIIA,
comepXaimmasi CChUIKM Ha Jpyrue moao0HbIe JOKyMeHThL. CCBhIIKA (TOBOPST,
2UNepceoblLiKu) TPEACTABIIIOT U3 ce0sl adpeca (OOBIMHO CKPBITHIE IO 3aroJIOBKOM
Wi n3oopaxenrem) MHTepHET-CTpaHuIlL.

IP-adpec — mudposoii (32 6uta) yHUKATBHBIN aipec KOMITBIOTEPA B CETH.
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URL-adpec — mpenctaBnsier umsi nokymeHnta B cetu Internet. Crpykrypa
azpeca: Ha3BaHHE MPOTOKOJA, IO KOTOPOMY OCYILIECTBISIETCSI JIOCTYI K pecypcy,
cuMBOJIBI Jf/ , JOMEHHBIH anpec KOMITbIOTEpa-cepBepa, CMMBOII / , uMs (aiiia Ha HEM.
Hanpumep, B aapece http//www.osp.ru/conf /filel.htm wacte http — mpoToxou,
WWW.0SP.IU — ajapec KOMIbIOTepa (M TOJOBHOM CTpaHMIBI OpraHU3alllH),
conf/filel.htm — nommoe mmsa (Bkmowas nyth) aina filel. Jomennwvii aopec
COCTAaBJISIIOT HECKOJILKO CJIOB, Pa3/ICJICHHBIX TOYKOW, KOTOPBIE OTPAXKAIOT HEPAPXUIO
JIOMECHOB pa3Horo ypoBHs. Hampumep, B aapece Uic.rnd.runnet.ru BHEIIHMIA JOMEH
(momeHn mepBoro ypoBHsi) — 310 rU (Poccus), runnet - momeH BTOpPOTO YpPOBHsI
(poccuiickue YHUBEPCUTETHI) NPHHAMICKHUT JOMEHY IU, Id — JOMEH Tperhero
ypoBHs (PoctoB-Ha-J[0HY), 3aperuCTpUpPOBAHHBIA B JIOMEHE runnet, uiC — wuMs
KOMITbIOTEpa B jJoMeHe INd, 3akperuieHHOe 3a KOHKpeTHbIM IP-ampecom.
Ha3znauenmem anpecoB BemaeT crenuaibHas oOomenHas cayxcoa umen DNS,
OCYIIIECTBIIAIONIAs TIpeoOpa3zoBaHe TOMEHHBIX UMeH B |P-anpeca. JlomeHsl BepxHETO
YPOBHS pa3IENAOT Ha reorpaduyeckre W opraHu3anuoHHble. Hampumep,
reorpaduueckue maomensl: fu — Poccus, de — T'epmanus, hu — Benrpus, uk —

BenukoOpuTanusi;  OpraHu3allioHHbIe  JOMeHbl: edu —  oOpasoBaTesbHbIC
YYPESKACHUS, OV — PaBUTEIILCTBEHHBIE, Mil — BOeHHBIE, COM — KOMMEpYECKHE.
Cemeeoit Oomen — Tpynmna KOMIIBIOTEPOB, OOpa3ymOIIMX 4YacTh CETU U

UCIIOJB3YIOIMX O0ulyr0 0a3y JaHHBIX Karajora. AJMUHUCTPHUPYETCS Kak €IUHBIN
0OBEKT ¢ OTpeieIeHHBIMU MPAaBUIaMU U MPOLIETYPaAMHU.

http — mpoToko1 nepeaavn rUMEPTEKCTOBBIX TOKYyMEeHTOB B cetrt WWW.

ftp — npoTokos mepenaum gaiinos B cetu Internet.

Omkpvimaa cucmema — CUCTEMA, B3aUMOJACUCTBYIOIIAS C JAPYTHUMH
CUCTEMaMHU B COOTBETCTBUM C MPUHATHIMU CTaHAapTaMu (MPOTOKOJIAMH).
MexnayHapoaHas — opranum3zanus  ctanpaptoB  ISO  paszpabortasa  Mojenb
B3aMMOJICUCTBUS OTKPBITHIX cucteM OSI. B nmanHOW Monmenu cpeacTtBa CETeBOTO
B3aUMOJICHCTBUS pPa3/ieNieHbl Ha 7 YPOBHEH: MpuKkIaoHou, npeocmasumenbhblil,
CeaHcoBblll, MPAHCNOPMHDILL, Cemesoll, KAHaIbHbIU, uzuyeckuti. Kaxmpiii ypoBeHb
OTBEUYAeT 3a CIocO0 M CPEACTBA MPEICTABJICHUS W Tepenadyu HH()OpMaIMOHHOTO
notoka. DyHKUMM (PU3NYECKOTO YpPOBHA BCEra pealu3ylTCs B ammaparype,
(GYHKUIMU CTalbHBIX YPOBHEW pEaIM3ylOTCs B BUJE MNPOTPAMMHBIX MOIYJEH —
JIPABEPOB.

Mooenv cemegozo e3aumodeiicmeusn «KIueHm-cepeepy - TEXHOJOTHUS
B3aUMOJICHCTBHSI KOMIIBIOTEPOB B CETHU, B KOTOPOM OJMH KOMIIBIOTEP, 00JIaAa0IIN
HEKOTOPBIM pecypcoM (Hampumep, 0a30ii JaHHBIX, AIEKTPOHHON TOYTOH, (ailioBO
CHCTEMOM) U Ha3bIBAEMbIN cep8epoM STOTO pecypca, MPEAOCTaBISAET YCIYTU IPYTOMY
KOMIIBIOTEPY — KJAUEHMY, KOTOPbIM XOYET 3TUM PECYPCOM BOCIOJb30Barhbes. llo
OTHOLIEHHIO K JIPYIOMY PECYpCYy CEpPBEp MOKET BBICTYNAThb B POJM KIUEHTA U
HaoOopot. Eciam roBopsAT, 4TO mpOeKTUpyeTcss HHPOpMAalMOHHAs CHCTEMa II0
TEXHOJIOTUU «KJIMEHT-CEpBEP», 3TO 3HAUMUT, YTO JaHHAs cucTema (TPHUIIOKESHUE)
OyZeT UMETh pacnpeoeneHHvlil Xxapakmep, T.€. 4aCTh (YHKIIUN TPUIIOKEHHUS Oymer
peaym3oBaHa B MPOTpaMME KIIMEHTA, a pyras — B IporpaMMe CepBepa, U i1 HUX
Oyzaer onpeneseH HeKOTOPbIN MPOTOKO.


http://www.osp.ru/conf%20/file1.htm
http://www.osp.ru/
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1.4. IIpocpammnoe obecneuenue komnovromepa

Ilpocpamma — Hnabop KOMaHJ, HANTMCAHHBIA HA KaKOM-JTUOO (CIEHUaTIHLHOM)
S3bIKE MPOTPAMMHUPOBAHMS, IPEAHA3 HAYCHHBIN JJI1 UCTIOJTHEHUS] KOMIIBIOTEPOM.

Ilpocpammnoe obecneuenue Komnviomepa — TIPOTPAMMHBIE CpEACTBA
(Software), wucnosHsIEeMble BBIYUCIMTEILHOW CHCTEMOW. PasnuyaroT cHCTeMHOE
IpOorpaMMHOE 00ecTieueHUe, KOTOpOE SIBISIETCS HEOOXOIUMBIM JOTOJHEHHEM K
TEXHUYECKHM CPEICTBaM (OMEpAIMOHHBIE CUCTEMBI, KOMIWITOPHI, JpaiBepsl,
CEPBUCHBIC TIPOTPAMMBI), U MPUKIATHOE — KOMIUIEKC MPOTPaMM, OOCITYKHUBAIOITIX
crierupuyeckre 3a1a4u OpraHu3aIlnu.

Onepayuonnaa cucmema — KOMIUIEKC MPOrpaMM, 00eCTICUUBAIOIIUNA TUATIOT
MOJIL30BATENsI C  KOMIIBIOTEPOM, pAaclpelelieHHe pPEecypcoB KOMIbIOTEpa |
ynpaBiaeHne wMH. O¢GEeKTUBHOE YIIpaBIeHHE pecypcaMu — TMaMAThl0 W
MPOIIECCOPHBIM BpEMEHEM MO3BOJISIET ~ OCYIIIECTBUTH MHOT'033/Ia9HBIH,
MHOTOIIOJIb30BATENbCKUN PEKUM pabOThl, KOTrla HECKOJBKO MOJIb30BATENEH (3a71a4)
MOTYT OJHOBPEMEHHO paboTarh ¢ UHPOpMAIMEn, CoaepkKalelcss B MaMSITH
KOMIThIOTEpA.

Windows — oneparmonHas cructema, paspadbortanHas ¢upmoit Microsoft kak
rpaduueckas 00os0uka (cpena) Han onepanuonHo cuctemoir DOS (Disk Operation
System). Windows 3HauuTenbHO oOOJierdmia padoTy € KOMIBIOTEPOM IS
HeNMpOo(EeCCHOHABHBIX TIOJIb30BATENCH, MPETOCTABUB BO3MOXKHOCTh JIHAloOra C
MOMOTIIbIO MEHIO, OKOH, TpaduuecKuX KHOTIOK, MojAcKa3okK. [lociennrue Bepcun 3Ton
CUCTEMBI Pa3BUBAIOTCS B HAIIPABJICHUH YIPOILEHUs paboThl ¢ ceTbio Internet.

@aiin — MMEHOBaHHA COBOKYMHOCTh [IaHHBIX JIOOOTO THUMA, XpaHUMas W
oOpabareiBaeMasi Kak eauHOe Ienoe. SBisgercst yaeTHOW enuHuIei nH(OpMaIuu 1S
dailioBoli cucTembl, KOTOpas cHabxaeT (ain atpuOyTamMHu-XapaKTepUCTUKAMH, B
YHUCJIO KOTOPBIX BXOJIAT: MOJHOE UMs (paiiia (BKIIIOYAIOIIee MyTh K HEMY U €ro THUI),
oObeM B OaifTax, Aara U BpeMs CO3/1aHus, J1aTa U BpeMs M3MEHEHUs, THIl JIOCTYIIA.
Om3nyecku (Haia XpaHUTCS BO BHEIIHEH maMaTh. Tun nHdopMaImu, coaeprKarieics
B (pailsie, mpeACTaBicH B UMEHHU (aiiyia TpeXOyKBEHHOM a00peBraTypoOid, Ha3bIBaeMOM
pacwupenuem WMeHU. PacumpeHue 3ammchiBacTCS  4epe3  TOYKY — TOCJe
M0JIb30BATENILCKOTO HMMEHHU, Harpumep, nucbMmo.txt. HekoTopsie pacumpenus u
CBSI3aHHBIC C HUMH THITHI (haiiIoB:

" Xt — TEKCTOBBIH (paiil;

» .doc — moxyment mpunoxxkerus WOrd — TekcT ¢ BO3MOXKHOU rpadukoit
(Tabnmiiamu, pUCyHKaMH, JUarpaMMaMHy | T.I.);

» XIS — aekTpoHHas TabJIUIA, CO31aHHas B npuiioxeHun Excel;

" €X€ — UCTIOJHSAEMbIH (hailsl, HanpuMep, NIporpaMMa Ha MAIIMHHOM SI3BIKE;

" .COM — KOMaH/HbI}, CUCTEMHBIH, UCTIOTHIEMbIN (Pail;

" .SYS — (paiia onepanoOHHON CHCTEMBI, IPABED;
bmp — rpaduueckuit ¢aitn ¢popmara BITMAP, nHanpumep, TOuYeUHBIN
PUCYHOK; aifpl 3TOoro (opmara TPaKTUYECKH HEC)KHUMAEMbl, UMEIOT IOATOMY
00JIbILOH pazmep;

» gif — rpduueckmii paitn popmara GIF — camoro miotHOrO M3 Popmaros,
XOPOIIO TOIXOIAIETO IS MATOIBETHBIX M300payKEHHIA;
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" .jpg — rpadpuueckuii daiin popmara JPEG, obGecrneunBaroniero orpoMHYO
CTENEHb CXKaTHs ¢ He3HAYUTEIbHOM moTepeil nH(OpMaIum, XOpouo MOJAXOAUT IS
XpaHEHUs U TIEPECHUIKHA B CETH IIBETHBIX (OTO;

" png — rpaduueckuii Qaiin, nepenaBaembii B cetn WWW 06e3 notepu
KauecTBa;

= .htm — runepTeKCTOBbIN JOKYMEHT — CTpaHuia MHTepHeT.

Ilanka, kamanoz, oupekmopus — VMEHOBaHHAas COBOKYNHOCTH (haillioB u
(BnoxkeHHbIX) nanok. Karanoru u qupexkropuun — 06oJiee paHHUE TEPMUHBI, TalKA —
tepmua  Windows. Karajgoru w#MeEOT CIPYKTYpy «JI€peBa», KOPHEM KBEPXY.
KopHeBoii kaTajaor co3maercss CUCTEMOM, mMeeT oOo3HaueHue \ (B OIepardoHHOM
cucteme DOS) u He MOXKET OBITh YaJIeH CPEICTBAMH ITON CUCTEMBIL

Ilyms — 1enoudka COIOJYMHEHHBIX
c KaTaJIOroOB, KOTOPYK)  HYKHO  TPOUTH,
\[ noodupasicb 10 uckomoro (aima. Ilyte

MU300pakaeTcsl TOCJEI0BATEILHOCTHIO UMEH
BJIOKEHHBIX JPyr B  Jpyra  Tarmok,
Ha4YWHAIOIIENC A JIOTHYECKUM
(omHOOYKBEHHBIM) HMMEHEM JIHCKa; WMEHa
oTaEIAI0TCA cuMBoJIoM \ . Hanmpumep, myTh K
....... daitmy myfile.txt, npencraBieHHBIH Kak

Program Files

T _ C:\Mowu
myfile.txt nokymentbi\[Tucsma\Jlnuusie\myfile. txt,
<> Puc.2. Iym. TOBOPUT O TOM, YTO 3TOT (paiijl HAXOAUTCS B

myfile.txt o
nanke JIM4HbBIE, COAEpIKAIICHCd B MAaIKe

[Tiucsma, KOTOpast B CBOIO OYepeIb HAXOAUTCA B nanke Mou 1okymeHTsl Ha aucke C.
Pa3Hpie manku MOTYT XpaHUTh (Pailjibl ¢ OJTMHAKOBBIMU MMEHAMH, HO, TMOCKOJBbKY
MyTH K HUM pa3Hble, 3TU (Dailyibl CUUTAIOTCS PA3IMYHBIMH, JaXe €CJIM OHU XPAHAT
OIHYy U Ty ke unpopmaruio. Hanpumep, cxema viepapXuu KaTajJoOroB Ha PHUCYHKE
IEMOHCTPHPYET KpOME IMPHMBEIECHHOTO BBIIIE IyTH MyTh K Apyromy daiiay myfile.txt
— nertouky C:\Mowu nokymentsr\ Otuerer\myfile.txt.

QDairosasn cucmema — KOMIUIEKC NIPOTpaMM, BENAOIMIMA CO3IAHHUEM,
yJlalleHueM, YTeHUEM, 3aIllMChlo, Moau(UKaIeld 1 nepeMelieHreM (ailyioB, a Takxke
yIpaBJICHUEM JTOCTYIIOM K (haiijlaM M opraHu3aliel ux XpaHeHusl.

Tpancnamop — nporpamma, KoTopasi npeoopaszyer (IepeBOJUT) Mporpammy,
HAIMCaHHYIO Ha OJHOM SI3bIKE, B IPOrpaMMy, HAMUCAHHYIO Ha IPYTOM SI3bIKE.

Komnunamop — 4aCTHBIN CJIy4ail TPAHCIATOPA, MEPEBOJ OCYIIECTBIISECTCS HA
A3bIK accemOJiepa (A3bIK, OJIM3KHUIM K MAIIIMHHOMY KOJy) WJIM B MAIIMHHBIN KOJI.

Humepnpemam op — A3b1KOBbIN MPOLIECCOP, KOTOPHIN MIOCTPOUHO aHATUZUPYET
UCXOJHYIO MPOrpaMMy M OJHOBPEMEHHO BBINOJIHSET MPEANHCAHHbIE JEHCTBUS, HE
bopMHpyst CKOMITMIUPOBAHHYIO NMPOrPaMMY, BBITIOHAEMYIO BIOCIIEICTBHUH.

ba3za oannpix — cTpyKTYypuUpOBaHHAs COBOKYITHOCTH CBS3aHHBIX MEXIY COOOM
HAOOpPOB JIaHHBIX — TEKCTOBOM, YMCIOBOW, Tpaduueckoil uHbopmamuu. B
3aBUCUMOCTU OT CII0CO0a CTPYKTypUpOBaHMs M CBfA3bIBaHMS MH(MOpMaLUU
pa3nMyaloT HepapXHUecKue, CETeBble M peSIMOHHbIE Oa3pl AaHHbIX. Hambonee
NOMYJSIPHBINA TUIl 0a3 MAaHHBIX — PENSIMOHHBIE — MPEIACTABIAIOT cOO0W HabOp
CBSI3aHHBIX MEXIY COOOM «IUIOCKUX» (HE COAEPIKAIIUX TOMOJHUTEIbHBIX CTPYKTYD)
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tabmmur. OO6cmyxuBaromiee 0a3bl JaHHBIX MPOTPAMMHOE OOECTICYEHUE — CUCTEMBI
ynpasieauss 0azamu gaHHbIX (CYBJ]) ocymecTBisroT MOCTyn K JaHHBIM TIO
3ampocam, MOAU(UKAIMIO [IaHHBIX, I[OMOJHEHHE W yAaleHue uHPOopMaIHH,
OpPraHu3ylT  XpaHEHWE JaHHbIX, CJEISIT 3a  HENPOTUBOPEYUBOCTHIO U
HEM30BITOYHOCTRIO  XpaHUMOW  wuH(opMamuu  (KOHTPOJb  IIEJIOCTHOCTH),
00ecreunBaloT BOCCTAHOBJIEHKE 0a3bl Mocje cO0eB U aBapUid.

1.5. Komnvromepnas zpaghuxa

Komnoviomepnaa zpagpuka — pasgen nOpwioKeHUH UHPOPMATUKH IS
CO3JaHMs, PENAKTUPOBAaHUS W TMpeoOpazoBaHMsi pa3zHooOpasHOW Trpaduueckoit
uHpopmanuu. Paznuneie ee BUIBI — pacTpoBas, BEKTOpHas U (pakTaibHas rpaduka
OTJMYAIOTCSl TPUHIMUNAMU (OPMHUPOBAHUS H300pPAKEHUS] MPU OTOOpAXKEHWU Ha
9KpaHe Win Oymare.

Pacmposan cpaghuka npumensercs npu paszpaboTke noaurpa@uyeckux u
MYJIbTUMEIUNHBIX U3/IaHUI; COOTBETCTBYIOIIME MMPOrPaAMMBI-PENAKTOPLI B OOJIbIIEH
CTENEHW OPHMEHTHPOBAaHHI HE Ha CO3/IaHWe, a Ha 00paboTKy H300paKeHUH,
BBOJAUMBIX ¢ IUPPOBBIX POTO- M BUAeoKaMep. OCHOBHBIM 3JIEMEHTOM PacTpOBOTO
u300paXeHus: SBISIETCS moyka (Ha DSKpaHe OHAa Ha3bIBaeTCs MUKceneM). B
3aBHCUMOCTH OT Pa3pelleHUs] dKpaHa Ha HEM MOTYT pa3MeUlaThCsi U300pakeHus,
umeronie 640x480, 800x600, 1024x768 wu Oonee mukceneir. C pasMepom
U300paXKEHUS CBSI3aHO €r0 pa3pelleHHue.

Paspewenue uzobpasricenusn v3MepsieTcss B Toukax Ha jaroiim (dot per inch —
dpi). Hanpumep, y MoHUTOpa ¢ AuaroHanbio 15 MoWMOB pasmep M300paKeHUs Ha
DKpaHe COCTaBIBIET MpuMepHO 28x21 cm. B ogHOM moiime 25, 4 MM, IO3TOMY NpH
pabore wmouutopa B pexkume 800x600 mnuKcenel paspelieHue SKpaHHOTO
n3o0paxenus pasHo 72 dpi. [Ipu neyaru paspemnieHne J0HKHO ObITh HAMHOTO BBIIIIE.
[Tomurpaduyeckas meyars MOJHOIIBETHOTO M300pakeHus: TpedyeTr paspemenus: 200-
300 dpi. Cranpmaptheiii (otocHuMOK 10x15 cM moipkeH comepikaTh MPUMEPHO
1000x1500 mukceneii. Bcero Takoe m3oOpaxkeHue Oyner umerh 1,5 MIH TOYeK U
€cJIi Ha KOJMPOBAaHHE OJHOW TOYKH, BKJIIOUAsl €e IBET, UCIOJIL30BaHbl 3 OaiiTa, TO
OOBIYHBIN 1IBETHON (POTOCHUMOK 3aiiMeT MaccHB pazmepoM Oosee 4 Mb. OcHOBHBIE
poO0JIeMbI UCTIOJIH30BaHUSI PACTPOBBIX U300paskeHUI — OoJIbIIE pa3Mepsl GailiioB U
HEBO3MOJXKHOCTh yBEIWYEHHS O€3 TOTepu KadecTBa (YETKOCTH) H300paKeHUsI.
Pazmuuneie dopmarel pactpoBoii rpajuku — BITMAP, JPEG, GIF,PNG, TIFF
OTJMYAIOTCS. APYT OT ApPYyra CTENEHbIO CKUMAEMOCTH M300paXKeHUM, BIMSIONIEH Ha
o0bemMbl Tpaduueckux (HaiiaoB, YTO OCOOEHHO CYIIECTBEHHO NPH TMEPEChUIKE
M300paKEHUH TI0 CETH.

I[éemosoe pa3pewienue — riryouHa 11BeTa — OMNpEAEIsSieT METO KOAUPOBAHUS
BETOBOW WH(pOpPMAIMM, W TOKa3bIBAaeT, CKOJBKO IIBETOB MOKHO OTOOPa3UTh Ha
PKpaHe OJTHOBpeMeHHO. /|11 KoaupoBaHus YepHO-0eIoro m300paxeHus J0CTaTOYHO
OJIHOTO OWTa Ha TpEJCTaBICHUE IBETa OJHOro mnukcens. OIHUM OalTOM MOYKHO
koaupoBath 256 nBetoB (pexxum High Color), asyms — 65536 uperos (pexxum High
Color), tpems — 16,5 M uBetoB (pexum True Color).
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Ileemosass Mmoodenb — cmOCOO pa3AcieHUs IBETOBOTO OTTEHKA Ha
COCTaBJIsIOIIMEe KOMIOHEHTHI. Yame npumensitorcst Tpu moaemu: RGB, CMYK, HSB.
Haubonee npoctas Mojenb, B KOTOpoi paboTaroT MOHUTOPHI U TenneBu30pbl — RGB.
JIro6o#i 1BET B 3TOM MOJEIM CUMTACTCS COCTOSIIMM W3 TPEeX KOMIIOHEHTOB: Red,
Green, Blue. Dtu mnBera Ha3pIBalOT OCHOBHBIMH. HOBBIE OTTEHKH ITOJTy4arOTCs
CYMMHPOBAHUEM SIPKOCTEH COCTABIIIONMX KOMIIOHEHTOB. (CyuTaercs, 4To IpHU
HAJIOKEHWH OJHOTO KOMIIOHEHTa Ha Jpyrod SPKOCTb CYMMapHOIO IBETa
yBenuuuBaercs. HaioxkeHue BCex TpexX KOMIIOHEHTOB J1A€T CEPbIM LIBET, KOTOPBIN
pH1 OOJILINON SIPKOCTH CTAHOBUTCS OCIIBIM.

Iléem osaa nanumpa — Tabnuua JaHHBIX, B KOTOPOW XpaHUTCS UH(DOpMAIIHS O
TOM, KakuM KOJOM 3aKOAMPOBAH TOT WJIM MHOW LBET. JTa TabimMIa CO3MAacTCs U
XpaHutcsi BMecTe ¢ rpaduueckum daitiom. Camblii yIoOHBIM JJIs1 KOMIBIOTEpA
crmoco® KOAWpOBaHUS IBeTa — TpexOanToBbIld (24 paspsaa). B stom pexnMe Ha
KOJIMPOBAaHUE KaXIIOW LBETOBOM cocTtaBisitomien R (kpacuoit), G (3emeHoit) u B
(cuHeit) OTBOJUTCS MO OJJHOMY OaiTy. SIpKOCTh Ka)I0W COCTaBISIOIIEH BbIpaXkaeTcs
gucyioM oT 0 mo 255, m moboil mBer u3 16,5 MUUIMOHOB KOMIIBIOTED MOMKET
BOCIIPOM3BECTH IO TpeM KojaaM. B »ToM cilydyae 1BeTOBas MHaluTpa HE HYXKHA,
MOCKOJIbKY B TpeX OaifTax J0CTaTouHO MHPOPMAIIUMH O [IBET€ KOHKPETHOTO MHUKCEJIS.

Bexmopnas zpagpuka iMeeT OCHOBHBIM 3JIEMEHTOM U300payKEHUS UHUIO.

OO0bem mamsTH, 3aHUMAEMbI JIMHHUEH HE 3aBHCHUT OT Pa3MEpOB JIMHUU, T.K.
JVHUS TIpeACTaBieHa (HOPMyNION — HECKOJBKHUMH Tapamerpamu. MaHHUMyIsamuu C
JUHUEN W3MEHSIOT TOJIBKO 3HAYEHUA JTHX MapaMmeTrpoB. /[lns uX XpaHeHud
JOCTATOYHO HECKOJbKUX OaiiToB mamsTH. [Ipumeps! TuHuit:

A e e— = - ——— - - <
Puc.3. JIunuu BeKTOpHOU rpaduky.

BektopHas wWumocTpanus COCTOUT W3 JIMHUW, TPOCTEHIHE OOBEKTHI
o0benuHs0TCS B OoJiee ciokHble. Hampumep, 4eThIpEXyroJIbHUK MPEICTABIISAETCS
YETHIPhbMSI CBS3AaHHBIMU JIMHUAMH, KyO — JIBEHAANATHIO WM IIECTHIO CBSI3aHHBIMU
YeThIPEXyroJbHUKaMU. JINHUM MMEIOT CBOMCTBA: TOMIIMHY, IIBET, (GOpMY, XapakTep
(crutoIIHAS JIMHUS WIA IMyHKTUP). 3aMKHYTHIC JIMHUU UMEIOT CBOMCTBO 3aIlOJTHCHUS
BHYTpEHHEW 001acTH (TEKCTYpoOi, y30poM, I[BeToM). B ocHOBe mnpeacTaBieHus
BEKTOPHBIX M300paKEHUH JIe)KaT MaTeMaTHIecKue (HopMyIIbl 3a0anus (GUTYp: TOUYKH
(m1Ba umMcia — KOOPAMHATHI TOYKH Ha IIJIOCKOCTH), TPAMOM (IBa mapamerpa-
ko3 duinenTa B ypaBHEHUHU MPsIMOi), OTpe3Ka (elle J1Ba nmapaMmerpa — KOOpIUHATHI
Havajia ¥ KOHIa OTpe3Ka), KpUBHIX (TISATh MapaMeTPOB JUII KPUBOH BTOPOTO TIOpsIIKa
U JIeBSITh — JJI1 KPUBOW TpeThero mopsiaka) u T. 1. [Ipu BBIBOIE BEKTOPHOTO
M300paXeHusl Ha SKpaH MporpamMma MPOU3BOIUT BBIYUCICHUS KOOPIUHAT SKPAHHBIX
TOYEK B U300paKEHUHN 00BEKTA, T.K. SKPAH BBIBOJUT BCE N300paKEHUS B BUJIE TOUEK.
BekropHnas rpaduka serko macmraObupyeTcs, yBEIMYCHHE PHCYHKAa HE BEIET K
«pa3MBIBaHUIO» M300paKEHMsI, IOATOMY OHA IIUPOKO HCIIOJB3YeTCsl B KapTorpadum,
KOHCTPYKTOPCKHX CHCTEMax aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHMSI M CUCTEMAaxX
aApPXUTEKTYPHOTO MTPOCKTUPOBAHMUS.
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Pazmep uzoopasrcenus. Ouzmaeckuii pasMep M300pKEHUS M3MEPSIOT KakK B
MUKCENSAX, TaK U B €IMHMUIAX JUIMHBI (MAJUIMMETpPAX, CAaHTUMETpax, ArohmMax). OH
3aaeTcsl TPU CO3JaHUW M300pakeHWsT W XpaHuTcs BMecTe ¢ (aiimom. Ecim
M300paKEeHUE TPEIHA3HAYEHO [IJIsi JIEMOHCTpallMud Ha JKpaHe, TO €ro IMHPUHY U
BBICOTY 3aJIal0T B MHKCEIIX, YTOOBI 3HaTh, KaKyl0 YacTh dKpaHa OHO 3aiiMer. Ecim
n300paKeHHe IedaTaercs, TO YyAOOHO WCIOJB30BaTh CIWHUIIBI JUIMHBI  JIJIS
OTIPENEeICHUsI €ro TOJIoXKEeHHs Ha jucte Oymaru. C pasMepoM H300paKEHHUsT CBSI3aHO
€ro paspelleHue, SBISIONIEECS CBOMCTBOM caMoro u3zoOpaxeHus. PazperieHue
U3MepsIieTCS B TOYKAaX Ha JIOWM M 3TO 3HAUCHHUE XpaHUTCS B (aiiie n300paKeHUs.
CooTBeTCTBHE MEXKITY pazMepamMu M300paKEHUS U €T0 pa3pelieHreM MPeCTaBICHO B
CJICYIOIIUX Ta0IMIIax.

Tabmuua 1. CBs3b MEXAY JJMHEUHBIM PAa3MEPOM HUJLUTFOCTPAILMU U Pa3MEpPOM
(haiina mpu pa3HBIX pa3perieHus X N300 PaKCHUS

Pa3mep oTmeuaTka 75 dpi 150 dpi 300 dpi 600 dpi
10x15 cm (poToCHUMOK) 380 Kb 1,5 Mb 6 Mb 24 Mb
25x30 cm (007105KKa )KypHasa) 1,9 Mb 7,5 Mb 30 Mb 120 Mb
50x30 cM (pa3BopoT KypHasa) 3,8 Mb 15 Mb 60 Mb 240 Mb

Tabmuua 2. CBsi3b MEXly pa3MepOM WUTIOCTPALIUU (B MUKCEISAX) U pa3MEPOM
oTredarka (B MM) TIPH Pa3HBIX Pa3pEHICHUSIX U300payKEeHHUS

Pa3mep 75 dpi 150 dpi 300 dpi 600 dpi
WLTIOCTPAHH
640 x 480 212x163 MM 108x81 MM 55x40 MM 28x20 MM
800 x 600 271x203 mm | 136x102 mm 68x51 MM 34x26 MM
1024 x 768 344x260 mm | 173x130 mMm 88x66 MM 44x33 MM
1152 x 864 390%x293 MM | 195x146 MM 98x73 MM 49x37 MM
1600 x 1200 542x406 mm | 271x203 mm | 136x102 MM 68x51 MM

BeIcOKkOKauecTBEHHAs I€YaTh IOJHOIBETHOIO M300paKeHHs 00eCTIeYNBACTCS
npu ero pasperrenur B 200-300 dpi. Ilpu meuatn n3o0pakeHMsI, 3aHUMAFOIIETO
HOJIHBIA 9KpaH OYeHb OOJBIIION0 MOHHTOpPA OOpasyercsi OTIEYaTOK pPasMepoM C

HeOobIIYIO (poTOTpaduto.

2. IlpeacraBieHue YUCJI0BOI HH(POPMALIMH
2.1. Cucmemnt cuucnenus

Cucrema cyMcJIeHHA — 3TO CIOCO0 MPEICTABICHUS YUCET U COOTBETCTBYIOIINE
eMy IpaBuia JeHCTBUA HaJl YUcIaMu. Pa3HoOOpa3Hble CUCTEMBI CUUCIICHUS, KOTOPBIE
CYILIECTBOBAJIM W PAHbILIE W KOTOPHIE MCTOJB3YIOTCS M B HAIlle BpPEMs, MOYKHO
pa3/ieNUTh Ha HETIO3UIMOHHBIE U MO3ULMOHHbIE. 3HAKH, UCTIOJIb3YEMBIE ITPU 3aIIUCH
JHCell, HAB3BIBAIOTCS ITU(ppPaAMH.

B Henmo3MUMOHHBIX CHCTEMaX CUHUCJEHMSI OT TMOJIOXKEHHUS LHU(PHI B 3aMucH
YyUCJa HE 3aBUCUT BEIMYMHA, KOTOPYIO OHa 0003HadaeT. [IpruMepoM HEmo3nmoHHO M
CHUCTEMBI CUUCIICHUS SIBISIETCS] pUMCKasl cucTemMa (puMckue nudpsl).
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B mo3uMmuMoHHBIX cHCTeMAaX CYMCJEeHHMsl BEIMYMHA, 0OO3HadacMas Iudpoi B
3allHCH  YWCJIa, 3aBHCHT OT ¢¢ IO3uIuh. KOJMYecTBO HCIONIb3YeMBIX (P
HA3bIBAETCSI OCHOBAHHMEM IO3UIIMOHHON CUCTEMBI CUUCIICHHUS.

[Tpumepsh! angaBUTOB HECKOJIBKHX CHCTEM:

Tabmmma 1. AndaBUTBl CUCTEM CUHCTICHUS

OcHoBaHMe HazBanue Andasut
n=2 JBomaHas 01
n=3 TponyHas 012
n=8 Bocbmepuunas 01234567
n=16 [Mectramnarepuunas 0123456 789ABCDEF

Ecmu tpebyercs yka3zaTh OCHOBAHUE CHCTEMBI, K KOTOPOH OTHOCHUTCSI YHCIIO, TO
OHO TIPUIHCHIBACTCS HIKHUM HMHIEKCOM K 23ToMy 4wmciy. Hampumep:
101101,, 3671, 3B8F;5. Ilo3uumsa 1mudpel B uucie HA3bIBACTCS pa3psioM.
Pa3psin uncia Bo3pacTaer crpaBa HaJCBO OT MJIAAIIMX Pa3psAI0B K cTapmmM. Yucio
555 3amKcaHO B MPUBBIUHON A Hac cBepHyTO#l dopme. Eciam pacmucars uucio,
UCTOJIb3Yysl pa3jidyHble cTerneHu uucia 10, TO MOoJyduM CIEIyIoIee BbIpaKEHUE
55510= 500+50+5=5*100+5*10+5=5%*10*+5*10"+5*10°. Takum 06pasoM, YuCIO B
MO3UITMOHHON CHUCTEME CUMCJICHHWS 3aIllMChIBACTCS B BUE CYMMbBI YHMCJIOBOTO psija
cTernieHer ocHoBaHus (B AaHHOM ciydae 10), B kauecTBe KO3((OUIMEHTOB KOTOPBIX
BBICTYMAIOT IU(PBI JAHHOTO YHUCIIA.

Jla mepeBoa 4ucen U3 ABOMYHON CHCTEMBI B JECATUIHYIO MCIIOJIB3YETCS DAl
CTEICHEN IBOMKU:

Tabnuia 2. Ctenenu yucia 2

3Ha4yeHue CTerneHu 1024 | 512|256 (128 ({64 |32 |16 |8 |4 |2 |1
[Tokazatenp cTeneHu 10 9 |8 |7 6 |5 |4 |3 |2 |1 |0

Ecmu Bce cnaraemplie B pazBepHyTOi (hopMe HEECATUIHOTO YUCIA MIPEACTABUTD
B JIECATUYHOM CHUCTEME M BBIUYHCIUTH IIOJYYCHHOE BBIPAKCHHE I10 MpPaBHIIaM
JNECATUIHON apuU(PMETUKU, MO TOJYYUTCS UYHCIO B JCCITUUHOW CHUCTEME, PaBHOE
JAHHOMY.

IIpumep C1. IlepeBectu uncino 101101, W3 JBOMYHON CUCTEMBI B JECSATUUYHYIO
CHUCTEMY CUUCJICHUS.

Pemenne. Hajx ynciiom 3anuiem CTENEHM OCHOBaHMS IBOMYHOU CHUCTEMBI, T.€.

CTEIIEHW  JIBOWKHM, 3aréM  pPacCMOTPUM  PAa3BEPHYTYHO  3allUCh  YMUCIIA,
543210

1011012 =1x2° +0x 2% +1x 2% +1x 2% + 0x 2! +1x2° =32+ 0+8+4+0+1=45,
|

2.2. Ilepesoo decamuunuix yucen 6 opyzue CUCH emMbl CHUUCTICHUSA

IlepeBoa 1eJbIX YKces MPOM3BOIAT CIACTYIOIMM 00pazoM:

1) OcHOoBaHKE HOBOUM CHCTEMBbI CUMCIICHUS BBIPA3UTh B JIECITUUHOW CHUCTEME
CUHCJICHMSI U BCE TIOCJEAYIOIIME JIEUCTBUSA NPOU3BOAUTH B JCCATUYHOU CUCTEME
CUYHNCJICHHUS;
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2) TOCNEeNOBATEIbHO BBIMIOJHATH JEICHUE JAHHOTO YKCJIA U TOJy4aeMbIX
HETIOJIHBIX YACTHBIX HA OCHOBAHUE HOBOW CUCTEMbI CUMCJICHUSA JI0 TEX MOP, MOKA HE
MOJIYYHM HETOJIHOE YaCTHOE, MEHBIIIEE JeITUTETIS;

3) TMOJy4YEHHBIE OCTAaTKH, SBJSFOIIMECS LUdpaMyd 4YuCiia B HOBOW CHUCTEME
CUHCJICHHS, PUBECTH B COOTBETCTBHE C ajI(haBUTOM HOBOM CHCTEMBI CUNCIICHHUS;

4) COCTaBHTh YMCJIO B HOBOW CUCTEME CUMCIICHUS, 3alUCHIBAsl €ro, HAYMHAS C
MOCJIETHETO YaCTHOTO.

IIpumep C2. IlepeBecTr uncio 37,, B IBOMUHYIO CUCTEMY CUHCIICHUS.

Pemenne. I[.T[}I 0003HaYeHUS LII/I(I)p B 34IllMCHU YHUCJIa HUCIIOJIB3YCM CHMBOJIMKY:
asa,a33,3,d, -

37 2

_36 _18 2 Orcrona 37,5 =100101,. =
a,=1 _18 9 2
a=0 _8 4 2
a, =1 4 2|2
a,=0 2 l=ag
a,=0

2.3. Apugmemuueckue onepauuu 6 060UHHOI U KPAMHBIX
el cucmemax CHuC/1eHus.

Apudmernueckue orepalMu B TO3MIMOHHBIX  CHUCTEMax  CUMCJICHUS
MPOM3BOJATCA MO €IMHOMY QIrOpUTMy. Tak, CIOKEHUE JABOWYHBIX YHCEI
MPOUCXOAUT TIO KJIACCHUYECKOMY aIrOPUTMY «CTOJOMKOM» C MEPEHOCOM JIBOWKH B
caenyromuid psaga. HeoOxoauMo MOMHUTH O CICAYIONIMX TMpaBUIaX CJIOKEHUS U
YMHOKEHHS YUCEI B JBOMYHOU CUCTEME CUUCIICHUS.

0+0=0 0*0=0
0+1=1 0*1=0
1+0=1 1*0=0
1+1=10 1*1=1

BaxHo o00parnTh BHMMaHHE Ha TO, YTO MPH CIOXKCHUU JBYX CIUHHI
MPOUCXOAUT TIEPETIOTHEHNUE pa3psiga M MPOU3BOAUTCS TMEPEHOC B CTAPIIUIM paspsl.
[lepenosiHeHne pa3psijia HaCTyMaeT TOT/1a, KOT/Ia BEJIMYMHA YKC/Ia B HEM CTAaHOBUTCS
paBHOW wim Oombinelr ocHoBaHus. IlpoBepum, peiicTBuTenbHO s 1,+1,=10,:
MepeBe/IeM CcllaracMble B JICCATEPUUHYIO CHUCTEMY CUHCIeHHs. 1,=1;y, mo3TOoMy
1y+15=119%110=210=10,.

IIpumep C3. Haiitu cymmy uncen 1010101, u 110111 , .

Pemnenne.

IlepBoe cmaraemoe + 1010101
Bropoe cmaraemoe 0110111
Cymma 10001100
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[IpoBepuM pe3ynbTaT HAIIETO CJOXKEHUS, JJIA YEero IMepeBeieM cllaraéMbie U
CYMMY B JIECSITHYHYIO CUCTEMY CUUCIICHUS:
1010101 , =1x2° +0x 2° +1x2* + 0x 2® +1x2* + O0x 2" +1x2° =64 +0+16 + 0+ 4 +1=85,,

110111 , =1x2° +1x2* +0x 2° +1x 2% +1x 2" +1x2° =32 +16 + 4+ 2 +1=55,
10001100 , =1x2" +0x2° +0x2° +0x 2 +1x2° +1x 2% + 0x 2' +0x 2° =128 + 8+ 4 =140,
Kak BugumMm, aerictButenbHo 85+55=140. &

JIBonuHas cucTeMa, SBJIAIONIAsACS OCHOBOW BCEW KOMIBIOTEPHON apupMETHKH,
TEM HE MEHee BeChbMa I'pOMO3/IKa M HE yAOOHA JJisI MCIOJb30BaHUS YEIOBEKOM.
[IoaTOMYy mHpPOrpaMMHCTBI MOJB3YIOTCS ABYMs KPATHBIMH JBOWYHOW CHCTEMaMU
CUMCJICHUS: BOCBMEPUYHOW U MIECTHAAIATEPUIHOM.

[IpuBeneM B KaduecTBE MPUMEpA 3alKUCh HATYPaIbHBIX YUCEN OT €IMHHIIBI 10
HIECTHAAUATH B 4YEThIpEX cucTteMax cuucieHus. [{ns ynobcTBa mnepeBojga u3
JBOMYHOW B BOCBMEPHYHYI0 U IIECTHAAUATEPUYHYIO CHCTEMBl PaCCMOTPUM

CJIETYIOIIYIO TaOJHITY

Tabmmua 3. [lepeBog uncen u3 OJHON CUCTEMBI CUUCIICHHSI B IPYTYIO

10-nag | 2-nas | 8-nas | 16-nas | 2-8 | 2-16
0 0 0 0 000 | 0000
1 1 1 1 001 | 0001
2 10 2 2 010 [ 0010
3 11 3 3 011 | 0011
4 100 4 4 100 | 0100
5 101 5 5 101 | 0101
6 110 6 6 110 [ 0110
7 111 7 7 111 (0111
8 1000 | 10 8 1000
9 1001 | 11 9 1001

10 1010 | 12 A 1010
11 1011 | 13 B 1011
12 1100 | 14 C 1100
13 1101 | 15 D 1101
14 1110 | 16 E 1110
15 1111 | 17 F 1111

N3 »T0¥ TAaObaMIBl BUIHO, YTO B JBOMYHOM CHUCTEME CUMCIICHUS 3aIiCh YHCJIIC
BTOPO BOChbMeEpKH uncen (0T 8 70 15) oTimyaercst OT 3aUCH NEPBOM BOCBMEPKH (OT
0 no 7) HanuuueM eauHUIBI B 4eTBepTOoM (cieBa) paspsae. Ha stom ocHoBaH
ATOPUTM TIEPEBOJA JBOMYHBIX YMCEI B BOCBMEPHUUHBIE «IO Tpuaaam». [l
NPUMEHEHHsI 3TOr0 aJrOpUTMa HaIo pa3OUTh JABOMYHOE YHUCJIO Ha TPOMKH IUPpP
(ecTeCTBEHHO, OTCUUTHIBAs CIpaBa MO TPU LUGPHI AJI LEJIOro Yucia U cjeBa s
ApOOHOTO YKUCIIa) U 3alKUCaTh BMECTO KaKJOM U3 TPOEK BOCBMEPUUHYIO LU(PY.
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IIpumep C4. IlepeBectu uncno 1010101, B BOCBMEPHUUHYIO CUCTEMY CUUCIICHUS.

Pewenne.

Jlnst pemreHuss HEOOXOAWMO pa30WThL YHCIO ChpaBa (T.K. OHO IEJIo€) Ha
«Tpuanel». Ecmm o kpaiftHeidl cieBa TpoiMlKM HE XBaTaeT U(p, TO JOMHUCHIBAEM
HE3Hayallue HyJIM CJIeBa.

1010101, —1 010 101, — 001 010 101,->125, —>125,. m
1 2 5

JIns mepeBoAa yucen U3 BOCBMEPUYHOW CHUCTEMBI B JTBOMYHYIO HCIIOJIB3YETCS
oOpaTHbI anropuTM: (BOCbMEpUUYHbIE LU(PHI 3aMEHSIOTCS Ha TPOWKH JIBOMYHBIX
udp).

Hanpumep, 327, —-327, — 011 010 111 ,— 11010111 , .

- S 5

Jns mepeBoma ywWcen W3 JIBOMYHOM CHUCTEMBI B  IIECTHAAUATEPUYHYIO
UCIIOJIb3YETCsl aATOPUTM «I10 TeTpagam». CTpoka IBOMUHBIX HU(p pa3zOuBaercs Ha
YETBEPKU U BMECTO HUX 3aMUCHIBAIOTCS IIECTHAAATEPUUHbIEC TU(PHI.

Ipumep CS5. IlepeBectn npBomyHoe uwucio 110111101011101111,101 B
LIECTHAAUATEPUYHYIO CUCTEMY CUUCIICHUS.

Pemenne. Pazmennm maHHOE YHMCIO HA TPYMNBI MO 4YeThIpe IUMPHI, HaYWHAsS
CIIpaBa JJIsl [IEeJI0M YacTH YMCa M CieBa I ApoOHON yacTh uncia. Eciu B kpaitHe
JeBo rpymnme (Uil UeNod YacTh) M B KpailHed mnpaBoW(uist ApoOHON dvacTu)
OKaXKETCs MEHbIIIE YEThIpeX UM, TO TOTIOJTHUM UX HYJISIMHU.

1101111010111011137101, —»11 0111 1010 1110 1111101, —

0011 0111 1010 1110 11111010 —> 37AEF, A,
—_— — — — — X

0
—
3 7 A E F

Cnenmoparensno, 1101111010 11101111 101, =37AEF, A. 1

3. OCHOBBI JIOTUKH BBICKA3LIBAHUN

3.1. Bvicka3zvieanus. Jlocuueckue onepauuu, 6blpaxcenun

Buvickazvieanue — 310 yTBepxkIeHUE (MPEIJIOKEHUE), O KOTOPOM MOKHO
CKa3arb, WCTUHHO OHO WM JIOKHO. Hampumep, BbickazbiBaHue «ropoa Couu
pacrioJioskeH Ha Oepery UepHoro mMops» MCTHHHO, a BbICKa3biBaHUe «ropoj PoctoB
pacrnosiokeH Ha Oepery UepHoro mMops» JokHO. M3 mpocThIX BhICKasbiBaHuii A, B
MO>KHO 00pa3oBaTh 0oJiee CI0XKHbIE BhICKa3biBaHUs: «A 1 B», « A uim By, «HeBepHO,
yTt0 A», «ecimu A, T0 B» («m3 A crnenyer By»). 3Has UCTUHHOCTh WJIM JIOKHOCTh
yTBEPKAEHU A, B, MOXHO YCTaHOBUTh WCTUHHOCTh WJIM JIOXKHOCTbH CJIOYKHOTO
(COCTaBHOTO) BBICKA3bIBAHUS.

Bricka3pBaHre MOXHO (hopMarm30BaTh C MOMOIIBIO JIOTHUYECKOU (HDOPMYIIHI.
Jlornyeckass ¢opMyna BKIIOYACT B C€O0sl JIOTUYECKUE TIEPEMEHHBIE U JIOTHIECKHE
CBSI3KH (3HAKM JIOTHMECKHUX oTepanuii). [lepeMeHHbIE MPEACTaBISIOT YTBEPKICHUS
0003Ha4ar0TCs1 00BIMHO OYKBAMHM JIATUHCKOTO WJIM pyccKoro andasura. CBI3KH — 3TO
onepayuu:

" KOHBIOHKIHS (0003HaUCHHS A, &, -, AND, N);
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* nm3sIOHKIUA (00o3HaueHus v, OR, NJIN);

» orpunanue (06o3HaueHus — , ~, NOT, HE, A nis BeicKa3bBaHus A);

*  pMIDMKanus (0003HaYEHHS —> |, D).

Jlaytee UCIOIB3YIOTCS MIEPBBIC U3 YKAa3aHHBIX B CITMUCKaX 0003HAYCHHM.

Hanpumep, BhICKa3bIBaHUE «eCJTU OYJIET 10KIb, MBI HE TTOEIEM B TOCTH, OyIeM
CUJIETh JIOMa» MOXHO (GopMabHO mpenactaButh ¢dopmynoit A — —BAC, rae
nepeMeHHass A B JJaHHOM CJlydae MpeACTaBIIsieT BhICKa3bIBaHUE «OyIeT J0KIb», B —
BBICKa3bIBaHHE «T0eAeM B roctmy, C — «OyneM cuaers nomay. [IpounTars Takyro
dhopMyITy MOKHO Tak: «u3 A crenyer He B 1 Cy.

Onepanapl JU3BIOHKIIMKA HA3bIBAIOT OU3BLIOHKMAMU, OTIEPAHIbl KOHBIOHKIIUN —
KOHBbIOHKmamu. B UMIUMKaIuu ¢ — \y JIeBbIA omepaHi, GopMyiay ¢, Ha3bIBAIOT
NOCLLIKOU, a TIPaBblid oniepani, Gopmyiy , — 3axkmoyeHuem. YUTaroT UMILTUKALIUIO
KaK «H3 ( CICHYET \J», WU «( BICUET \».

Ilpuopumemsvr  onepayuti: CyIIECTBYET JIOTOBOPEHHOCTh O  TOPSIIKE
BBITIOJTHEHUS JIOTHMECKHUX OTeparifii, €CJIM 3TOT MOPSJJI0K HE pa3MEUueH KpPYIJIBIMH
ckoOkamu. HauBbpIcHMii TPUOPUTET UMEIOT OTPUIAHUE U CKOOKH, 3aTeM
KOHBIOHKITHS, J1ajiee BBITIONHACTCS JU3BIOHKITUS U MTOCICAHEH - MMIUTAKAIIHS.

Umenue ¢opmyn. ®opmynbl HEOOXOIUMO YHTAaTh C YYETOM MPHOPUTETOB
oneparuii. Hampumep, bopmyny — (X = — y) — Z MOXHO MPOYMUTATh TaK: U3 TOTO,
YTO HE BBITIOJHIETCS YCJOBHE «U3 X CIEAYET HE y», BHITEKAET (JIOTUYECKH CIICAYET)
Z. Jlpyroil npaBWIbHBIN BapuaHT: €CJIM HEBEPHO, UYTO M3 X CJEAyeT HE Yy, TO
BBITIONTHACTCS Z. [IpodTeHne «eciim He X, TO HE Y BICUET Z» SBJISICTCS HEBEPHBIM U
HEOTHO3HAYHBIM, T.K. COOTBETCTBYET (hopMmyie: — X —>(—y — Z) u popmyrne: (— X
—>—-y) —>z 1

3.2. Ilocmpoenue ¢hopmyn no évicKkazpl6aHUAM

Ipumep JI1. «ansg Toro, 9ToObl TPEYTOJLHUKHA OBUIM PaBHBI, HEOOXOIMMO,
9TOOBI OHM OBLIH T10/100HEI). O003HAYNM TPOCTHIC BHICKA3bIBAHMS TIEPEMEHHBIMH: X
— «TPEYTOJbHUKH PaBHBD M Y — «TPEYTOJbLHUKH IMOA00HBD. Torma dpopmyna: X — Y
COOTBETCTBYET UCXOJIHOMY BbICKa3biBaHHUI0. OOpaTuTe BHUMAHUE, YTO HE0OX00uUMOoe
YCIIOBUE WIIET cnpasa OT OTNIEPAlli CJICAOBAHUS: €CJIM TPEYTOJbHUKH PABHBI, TO OHH
To4HO OymyT momo6Hsl. OOpaTHOE, Y — X, HEBEPHO — W3 MOAO00HMs paBEHCTBA HE
cienyer. W

Ipumep JI2. BrickazbiBanue: «/[iasi Toro, 4TOOBI OBLIM JIYXH, JOCTATOYHO,
9TOOBI TPOMIET JOXKIb». O003HAUYUM X — «OBUIM JYXKH», Y — «IPOIIET JTOXKIbY.
®opmyna: Y — X GpopmManm3zyeT UCXOIHOE BbicKazpiBaHue. OOparuTe BHUMaHUE, YTO
oocmamouHoe yCIOBHUE WAET clesa OT OMEpaly CIIEIOBaHUs: €CIU ObLT JOXKIb, TO
ecTh U Jyxu. OOpatHoe, X — Y HEBEPHO, T.K. JY>)KH MOTYT OBbITh BBI3BaHbI HE
TOXKIEM, a, HAaIIpUMeEpP, BOAONPOBOIHOM aBapueci. M

Ipumep JI3. Bricka3piBaHHE: «JUII TOTO, YTOOBI YHCJIO OBUIO YETHBIM,
HEOOXOJIUMO U JIOCTAaTOYHO, YTOOBI OHO JENUJIOCh Ha J1Ba 0€3 ocTarka». O003HAYUUM
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X — «YHCJIO YETHOE», Y — «UHCJIO JSIUTCS Ha JABa 0e3 octatka». Popmyna: (X — Y) A
(Y & X) popmanu3yer uCXOHOE BhICKa3biBaHKe. M

[Tpumepsl OMIMOOYHOTO TOJKOBAHUS CJICTOBAHUS:

1) 13 BbICKa3bIBaHUI «BCE 3€0pBI MOJIOCATBD M «ITO >KUBOTHOE IOJIOCATOY
CJIEIYET, YTO «3TO KMBOTHOE — 3€0pa». Tak, MoJocaThlil KOT CTAHOBUTCS 3€0pOH.

2) W3 BhICKa3bIBaHUM «Jt0Jiel MHOTO» U «CoKpar — YeloBEK» CJEeNyeT, UYTO
«CoKpaToB MHOTOY.

3.3. Onpeodenenue ucmunnocmu popmyn

3anaya ompeAeNneHus UCTUHHOCTU (OPMYNT peIIaeTcs B COOTBETCTBUU C
OPUHATHIMUA TPAaBUJIAMU HMHTEPTpPETAllMM BBICKa3bIBaHUM B Jjoruke. CTaHmapTHas
(r1aBHAsA) MHTEpIIPETALMs ONEpaluidi B UICYUCIICHUM BBICKA3bIBAHUMN MPEICTABIISETCS
cienyronien TabIue:

Tabawuia 4. Tabnuiia MICTUHHOCTH JIOTUUECKUX OTIepaIiui

X y — X XAY XVYy X—Yy
0 0 1 0 0 1
0 1 1 0 1 1
1 0 0 0 1 0
1 1 0 1 1 1

3necy mudpoit 0 0003HAUCHO 3HAYCHUE «JIOXKb», HuUdpor 1 — 3HaYeHHE
CUCTUH).

Ikeusarenmnocms (POPMyJT O3HAYAET COBMANECHUE MX 3HAYEHUN MCTUHHOCTH
JUIE BCEX BO3MOXHBIX HAOOpOB BXOJALMX B HHUX MepeMeHHbIX. Omnepaluio
HKBUBAJICHTHOCTH 0003HAYaIOT, OOBIYHO, 3HAKOM TOKIECTBA =.

CymiecTByIOT (hOpMYJibl, UMEIOIIME OJHO U TO K€ 3HAUEHHE, MPU Pa3TUUHbIX
3HAUEHUSAX BXOIIMX B HHUX HepeMeHHbIX. K HUM OTHOCATCA TaBTOJOTHA H
IIPOTUBOPEYHE.

Taemonocus — 310 GopMyia, UCTUHHAS MPU 000N UHTEPIPETALIUN BXOASIINX
B Hee mepeMeHHbIX. Tak, ¢opmyrna X v —X Bcerja UCTUHHA. JleHCTBUTENBHO,
3HaY€HUE AU3BIOHKIMM €CTh UCTHUHA, €CJIM XOTs OBl OJIMH €€ OlepaH] UCTUHEH, a B
3TOM PopMmyIe, ecii X - JIOKb, TO —X - UICTHHA.

Ilpomusopeuue — 510 dopmyna, JOXKHAI TpPU JHOOON HHTEpIpeTaluu
BXOJAIIMX B Hee IMepeMeHHbIX. Tak, Qopmyna XA—=X  Bcerga JOJKHA.
JlelicTBUTENBHO, 3HAYE€HNE KOHBIOHKIIMU €CTh JIOXKb, €CJIM XOTS Obl OJIUH €€ ONepaH/]
JIOKEH, a B 3TOM GopmyIie, eciu X - UICTUHA, TO —X — JIOXKb.

Ecom 3amaHbl  3HAaYE€HHS TEPEMEHHBIX, TO, MWCMOJIB3Ys CTaHIAPTHYIO
MHTEPIIPETALMIO, MOYKHO OIPEEIUTh, ICTUHHA UM HET 1aHHas (popmya.

3.4..0npeodenenue ucmunnocmu hopmys ¢ LOMOULbIO MAOIUY UCHMUHHOCIU

IMpumep JI4. Onpenenutsh, UCTUHHA WK HET Gopmyaa —(X v — Y) = XAY,
eciu a) X=1, y=0; 6) x=0, y=1.
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Pemenue. /151 penienus 3aa4u Hy>KHO TOJICTABUTh JaHHbIE 3HAYEHUSA X U Y B
dbopMyIy U UCTIONB30BaTh UHTEPTIPETAIUIO OTIEpaIlfii, YUUTHIBaAs UX pHoputeT. Tak,
mi a): —(1v—=0)—>1IAN0=—-1—->0=0— 0= 1. Orser: npu X=1, y=0 nanHas
dopmyna uctunna. s 6): —(0 v —-1) > 0Al=—-0v 0) 50=-0—->0=1->0=
0. OtBer: mpu X=0, y=1 nannHas Gopmyna J0kHA. ITOT MPOIECC MOKHO MPEICTABUTH
TaOIULICH :

XY |2y Xvay|=Xvay)| xay —(X Vv aYy) > XAy
110] 1 1 0 0 1
0|10 0 1 0 0

Takumu Tabmmiamu ymoOHO TOJIB30BAThCS, €ciii (GopMysa CJIOKHAs H
TpeOyeTcsi OMNpEeneauTh €€ HUCTUHHOCTh JUIi BCEX BO3MOJXKHBIX 3HAUYCHM
nepeMeHHbIX. M

Ipumep JI5. Onpeaenuts KCTUHHOCT POPMYIIBI @ = —(XAY) = —Xv—Yyv—Z
— XVYVZ JIs BCEX 3HAYCHUH MEepEeMEHHBIX X, Y, Z.
Pemenue. Pemaem 3amady ¢ mnomomipio TaOmuMIBL, pa3OuBas HCXOJHYIO

dbopmyny Ha noAGOPMYIIbIL:

XY | Z]|XAY | =(XAY) | =X | =Y | =Z | =2 XVv=YV—=Z | XWVZ | 0102 | 04— O3
=01 = 92 = @3 =4 =
0/{0|0] O 1 1111 1 0 1 0
0j|0|1] O 1 1111]0 1 1 1 1
0|1|0] O 1 1101 1 1 1 1
0|1(1| O 1 110]0 1 1 1 1
110(0( O 1 0111 1 1 1 1
1101 0 1 o110 1 1 1 1
111(0] 1 0 0|01 1 1 1 1
1111 1 0 0|00 0 1 1 1

Co311aB Takyro TaOJHMIy, MOKHO OTBETHTh Ha BOIPOC: SIBIISICTCS JIM JIaHHAs
dbopmyna taBronorueir? OTBeT — HeT, T.K. ipu X=0, y=0, z=0 ee 3nauenue ects 0, a
TaBTOJIOTHS WCTUHHA TIpH JOOBIX X, y, 2z JSBmsgercs mm 3T1a  Qopmyna
npotuBopeureM? HeT, T.K. ecThb HaOOpPHI MMEPEMEHHBIX, IIPU KOTOPHIX OHA UCTHHHA.
W3 Tabnuiel BUIHO, YTO, HAPUMEDP, «yCCUCHHAs» Gopmyna —(XAY) = —Xv-yv—Z
SBJIICTCSl TAaBTOJIOTHEH (BCe €€ 3HAYCHHS HWCTHHHBI), @, COOTBETCTBEHHO, €€
orputiaaue —(—(XAy) — —Xv—yv—zZ ) Oyaer mpoTHBOpeYHeM (BCE 3HAYCHUS
JOKHBI). W

3.5. Ynpowenue ghopmyn

Crnenyromas BaxHas 3aJadya B NPWIOKEHUSAX JIOTMKH BbICKa3bIBaHUM —
ynpowenue ¢opmyn. Iloa ynpoleHuEeM MNOHMMAETCA MOJydyeHue OoJiee MpPOCTOU
(Harrpumep, 0oJiee KOPOTKOM, HE colepxkalleld 3HaKOB —», CKOOOK, OTpHIIAHUN Haj
COCTaBHbIMH  (opMynamMu) (QOpMyJbl, SKBUBAJEHTHOM JaHHOW. [l 3Toro
UCTIOJIb3YIOTCS  AKBUBAJIEHTHbIE NpeoOpazoBaHust  (opMyl, OCHOBaHHbIE Ha
CJICIYIOIINX U3BECTHBIX TOXKIAECTBAX (MPaBUIIAX):
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1) —(AvB) = —AA-B 12) AvB = BVA

2) — (AAB) = —-Av-B 13) (AAB)AC = AA(BAC)
3) AABvC) = AABvVAAC 14) (AvB)vC = Av(BvO
4) Av(BAC) = (AvB)A(AVC(C) 15 (A=B) = (B=A)
5 Av(AAB) = A 16) AB—>C)= AAB—>C
6) ANAvB) = A 17) Av A = A

7y (ANB)v—B = Av-—-B 18) AAA = A

8) ——=A = A 19) AvBv—-B = Bv—-B
99 A—>B = —-AvB 200 AvBA=B = A

10) A—>B = —-B > —A 21) AAN(Bv—B) = A

11) AAB = BAA

3nece A, B, C — (mox)dopmyinbl, B YaCTHOCTH, JOTHUECKUE MEpPEMEHHBIE.
OO6bIuHO, Mpu Mpeodpa3oBaHUAX BHaYasle U30aBISIOTCA OT UMILUIMKAIIMA C TTOMOIIBIO
npaBwia 9, 3aTeM OT OTPHIIAHUN HaJ COCTaBHBIMM (hopmyrnamu (mpaBuia 1, 2, 8) u
ckoOok. Eciu B KOHEUHOM pe3ynbTaTe NpeoOpazoBaHUi IMOJTydeHa TaBTOJIOTHS,
HampuUMep, XV—X, TO UCXOJHas (opMyia TakKe SBIAECTCS TaBTOJIOTHEH, T.K. OHA
HKBUBAJIICHTHA TOJYYCHHOW. AHAJIOTHYHO, pPEYIbTaT XA—X TOBOPUT O
MPOTUBOPEUUBOCTH HUCXOAHOU (opmynbl. [lpaBuno 19 rosopur o Tom, 4TO B
AU3BIOHKIMKM 1OA(QOPMYJIa-TaBTOJIOTUd U OyAeT pe3yiabTaroM, T.K. OHa BCerna
VCTUHHA, a i1 UICTUHHOCTU JIM3BIOHKIMU JOCTATOYHO UCTUHHOCTHU XOTSI OBl OJTHOTO
onepanna. [Ipasuno 20 roBOpUT O TOM, YTO NPOTUBOPEYHE HE BIUAET HA PE3YJIHTAT
JOU3BIOHKIINH, T.K. OHO BCEIJIa JIOXKHO U PE3YNbTAT ONpPENEsieTCs] ICTUHHOCTRIO WU
JIO’)KHOCTBIO OcTaBIIeHCa (opmysbl. COOTBETCTBEHHO TAaBTOJIOTMSI HE BIMSET Ha
pe3yabTaT KOHBIOHKIHH (mpaBuiio 21), T.K. OHa BCerja UCTHHHA M OKOHYATETbHBIN
pe3y/bTaT 3aBUCHUT TOJIbKO OT 3HAYEHUS OCTaBIICHCS (POPMYJIBIL.

IMpumep J16. Yupoctuts Gopmyiy: —(—XA=Y)V(X = Y)AX.

Pemenune. IIpoBoguMm 1ienouky mnpeoOpa3zoBaHuii (B CKOOKax YKa3bIBAETCS
HOMEDP MPUMEHIEMOTO TIPaBUJIa):
—(=XA=Y)V(X = YAX = (9) = (- XA—Y)V(= XV YIAX=(2)=— —XV ==y v (= X
vyIAX=(8,11,3)=XvyVvaxaXvyax=(20)=xvyvyax=(5)=xvy. 1

IMpumep JI7. Onpenemutsb, sBasercs mu dopmyna —(—XA—Y)vV(X — Y)AX

IIPOTUBOpEYNEM?
Pemenne. [Iponenas ynpoiuieHusi, mpuBeaeHHbIE B IpuMepe 1, MOIydnM, 4TO

ucxonHas Gopmyia 3KBUBaJIEHTHA GopMmysie X Vv Y, KOTopas MPOTHBOPEUYHEM HE
sBisgerca. OTBEeT — HET.

Ipumep JI8. Onpenenuts, sBisgercs popmyiia Xv —((Y Vv Z) AX) TaBTOJIOTHEH?
Pemenne. Yapoctum popmyay: Xv —((y vZ) AX) =(2) =XV =(yvZ) v=X
=(12)=xv—-Xv=a(yvz)=(19) =xv—-x Orser—1a. &
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3.6. Ynpasricnenuna no meme 011 camocm oameibHo20 peuteHus
1. TlepeBeauTe 1ebIe YUCTIA U3 IECATHIHON CUCTEMBI CUMCIICHUS B IBOMYHYIO:
a) 513 ( Oteet: 1000000001); ©6) 600 ( OtBet: 1001011000).

2. TlepeBenute necsTUUHBIE NPOOW B JABOWYHYIO CHUCTEMY CUHWCICHHUS (OTBET
3ammMcaTh C MeCThIO TBOMYHBIMU 3HAKAMH ):

a) 0,4622 ( Oteet: 0,011101);  ©) 0,5198 ( OtBer: 0,100001);

3. IlepeBenure IeNbIC YHCIIA W3 JECSITHIHOW B BOCBMEPUYHYIO CHCTEMY
cuncaenus: a) 8700 ( Oteer: 20774); 6) 8888 ( OtBet: 21270).

4. TlepeBenute Iefible YMCNIA U3 JCCITUYHOW B IIECTHAAIATEPUUHYIO CUCTEMY
cuncienust: a) 266 ( Oteer: 10A); 0) 1023 ( OtBer: 3FF).

5. IlepeBenure aBoumunoe uucio 1010001001011 B BocbMEpUUHYIO CHCTEMY
cuucnenus ( Oteet: 12113).

6. Berumcimre cymmy umcen X m Yy, ecom X =1110101 ,, y =1011011 ,.
Pe3ynbTar npeacTaBbTe B BUE€ BOcbMepUaHOro yucia. (Otser: 320).

7. Bpruuciauth 3HAYCHUC CYMMBI B ,Z[GCSITI/I‘—IHOI‘/’I CUCTEMCEC CUUCJICHUA .
102 +108 +1Ol6 = ?10 (OTBGT: 26)

8. B mecTHaguarepuuHoi cucTeMe cuucienus cymma uncen Fig u 1011, paBua?
(OtBet: 1A)

9. 3ammcarh ¢ MOMOIIBIO JIOTHIECKUX (OPMYJT: €CJIM BIAKHOCTh TaK BBICOKA, TO
b0 Tmocie modyAHs, JiOOo BedepoM Oyner n0xab. (OTBeT: 0003HAYUM
BBICKa3BIBaHMSI: A — «BIQXKHOCTh BBICOKa», B — «710Knp mocie momayaasy», C —
«I0XK s Beauepom». Toraa ¢opmyna: A — (Bv C)).

10.TIpoBeputh MCTUHHOCTH (OPMYI: MU3BECTHO, YTO X MMeeT 3HadeHue 1. Uro
MOYHO CKa3aTh O 3HAYEHUSIX MMIUTMKAUN: —XAY —> Z? (OTBeT: UMIUIMKALUs

WCTHUHHA HE3aBUCHUMO OT 3HAUCHHUU Y U Z, T.K. €€ IOCHhIJIKA BCErja JIO)KHa npu
x=1).

11.IlpotuBopeunBa o1 ¢opmyna: P — —P v PA—=P ? (OtBer: Her: ynpoctus
dopmyiy, noayuum Gopmyiay —P, KoTopasi IpOTUBOPEUUEM HE SIBIISIETCS).

12. Yupoctuth Gopmyiny: —(—XA=Y)v(X = Y)AX. (OTBET: X V' Y)
13.He cTpost TabJmMIbl HICTUHHOCTH J0Ka3aTh SKBUBAJICHTHOCTD: —(X—Y) = X&—Y

(OtBet: YnpoctuB ¢GopMyily ciieBa OT 3HaKa TOXKIECTBA, MOJy4yuM QOopMyIy
XA—Y, 4TO U TpeOOBAJIOCH).
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Konmponwnoe 3a0anue no cucmemam cuucieHus u 102uKe.
(3apaHue BHINOJHUTH HA JIMCTAX C MOAPOOHBIM peleHUEM)

1. TlepeBeauTe 11eIbIE YUCTIA U3 AECSITUUHOM CUCTEMbI CUMCIICHUS B TBOMYHYIO:

a) 2304; 6) 5001.

2. IlepeBeaute 1ebIe YUCTA U3 JECATUMHON B BOCBMEPUUHYIO CUCTEMY CUUCJICHHUS:
a) 8900; 6) 9300.

3. IlepeBeamte 1enple Yncia W3 ACCATHYHOW B IIECTHAMUATEPHIHYIO CUCTEMY
cuucyenus: a) 1280; 0) 2041.

4.  TlepeBeaute umcia U3 AECATUIHON CUCTEMBI CUHCIICHUS B BOCBMEPHYIHYIO:

a) 2936;  0) 481.

5. IlepeBeanre NBOWYHBIE YHWCIA B BOCHBMEPHUHYIO CHCTEMY CUMUCIICHUS: a)
1011001101111; 6) 110001000100.

6.  Beruucauth Beraucimre CyMMy  YHCEN X ®u Y, eciu

x =111010 ,, y =101011 , . PesympTar npencraBbTe B BUIE BOCBMEPHYHOIO YKCIA
¥ B BUJIE IECTHAATEPMYHOTO YHCIA.

7. BbruncimuTe  3Hau€HHE CyMMBI B JICCATHYHOM CHUCTEME  CUYHWCIICHHUS:
=7

8. B mectHaanatepuuHoil cucteMe cuucienus cymma urcen 1Fg u 1001, paBna?

9. 3anucarh ¢ MOMOIIBIO (POPMYII: I TOTO, YTOOBI YHCIIO ACTWIOCH HA TpPH,

JI0CTATOYHO, YTOOBI OHO JICTUIIOCH HA JICBSTh.

10.  TIpoBeputh ucTHHHOCTH hopMyIbl ((X—>Y)A(Y—2)) —>(X—2) npu X=0, y=1,
z=0 u ipu x=1, y=1, z=0.

11.  SBnsercs mu TaBTosorued popmyna: (PvQ) — P v QA—-Q ?

12.  VYmpoctuth GopMyity: (XA—(XA—X = YATY) 5Z) v XV YAZ Vv (YAZ).

13.  TIpoBepuTh 3KBUBAIEHTHOCTH (hOpMYJI, MpeoOpa3oBaB (GopMyIIbI clieBa U
CIIpaBa OT 3HaKa = K oHO# u To# ke popmyie: (P—>Q)A(P—>R) = (P—->QAR).



