NPEAVCJIOBHUE'

HNurepHeTr-Bepcusi nocodous "MudopmaTuka' cocTouT U3 ABYX pa3/ieioB:

o Teopus (c 3a7a4aMu U PELICHUSIMH);
o IIpakTHKyM IO AJITOPUTMH3ALUH M NIPOrPAMMHPOBAHUIO.

Teopernueckuii pazaen npeacraniseT coO0H MONBITKY CO3AaHUSA HA JOCTYITHOM YPOBHE
LIEJIbHOW KapTHUHBI Kypca MH(GOpMaTHKH B (pyHIaMEHTAIBHOM €ro acnekre. B Hem
paccMaTpUBalOTCS TaKHE COJepKaTeIbHbIE JMHUN Kypca HH()OPMATHKH, Kak HHpopManus U
MH(QOPMALIMOHHBIE IPOLIECCHI, IPEACTaBICHNE MH(DOPMALIUH, KOMIIBIOTED, AITOPUTMBI U
UCTIOJIHUTEIN, MOJICTIMPOBAHUE U (hopMaTn3aLusl.

O6bpemM OyMaXHOTO TOCOOUS HE TIO3BOJIMII OCBETUTH JIUIIb JTUHUIO CTPEMHUTEIHHO
OOHOBIISIOMIMXCSI UH(OPMAITMOHHBIX TEXHOJIOTHIA, TIO KOTOPOH PETYJISIPHO BBIXOAAT XOPOIINE
rmocoowus.

Marepwuan pa3zaena pacrpeiesieH 1o TiaBaM U TEOPETUIESCKUM ITyHKTaM B (hopMe BOIIPOCOB U
OTBCTOB, BKJIFOYACT CIICLHUAJIBHO HOI[06paHHBIe OPHUTMHAJIBHBIC ITPUMCPHLI, 3a1a4U U
yIpakHEHUsI, BBITIOJTHEHHBIE C TPUMEHEHHEM U aHAITM30M Pa3IMYHBIX METOINYCCKUX U
TCXHOJIOTHYCCKUX IMPUCMOB.

Kaxxnas rmaBa 3akaHuuBaeTCs OOJBIINM KOJIMYSCTBOM 337a4 U YIIPAKHEHHUN JIS
CaMOCTOSITEIIBHOTO PEIICHUS, I KOTOPBIX IPUBEACHBI OTBETHI, YKa3aHUS U 00pa3Ilbl
BEITIOJTHEHUS.

IMpakTHKyM M0 AJrOPUTMH3AINNH U POrPAMMHPOBAHUIO TTPETHAZHAYUCH [T Pa3BUTHS
HaABBIKOB aJ'Il"OpI/ITMI/I‘-ICCKOFO MBIIIJICHUA U O6y‘~I€HI/15[ OCHOBaM HpOFpaMMI/IpOBaHI/ISI. OH
OPUCHTHUPOBAH Ha y4allluXCs, MMCIOIINX HaYaIbHOE MPECTaBlIcHHE 00 opdorpaduu s36IKOB
Turbo Pascal.

W3BecTHO, 4TO MOCie 03HAKOMIICHHS C OCHOBAMHU KaKOTO-TH00 aIrOPUTMUYECKOTO SI3bIKa
ydaiiemMycs HeoOX0IMMO BBITIOJHUTE OOJBIIIOE KOJTMYECTBO Pa3BUBAIOLINX YIPAXKHEHHH, a
3areM pa3o0paTh U CaMOCTOSITEIBHO COCTABUTH COTHH Pa3HOOOPa3HBIX aIrOPUTMOB U
peATM3YIONIUX UX MPOTPaMM.

[IpakTukym™m, comepkamnii MHOKECTBO MOJIPOOHO OTKOMMEHTHPOBAHHBIX XapaKTEPHBIX
IIPUMEPOB U COTHU 3aJ1a4, MOCIEA0BATEIIBHO U LIEJICHANIPABICHO BOBJIEKACT yYallerocs B
IIPOLIECC CAMOCTOSATEIBHOTO M OCMBICIIEHHOT'O COCTABIJICHHSI 3aKOHYEHHBIX ITPOTrPaMM.
BripabatbiBaeT HEOOXOIUMBIE COCTABISAIONINE AITOPUTMUYECKON U IPOTPaMMHUCTCKON
IPaMOTHOCTH:

e SICHBIM W MOHSTHBIM CTUIIb,

e  HAJAEKHOCTb U A3PPEKTUBHOCTH PEIICHUH,
e yYMEHHE OpPraHu30BaTh NepeOOPhl U BETBIECHUS U T.1I.

st oGneruenus ycBOeHUs Kypca U MOoBBIMeHUs Y)PEKTUBHOCTH 00yUeHUs yIeOHbBIN MaTepHra

! Daiinel co3naHbl Ha OCHOBE HHTepHET-Bepenn w3nauus: layyyrosa JI.3. Hugpopmamura 10 - 11. — M.:
Ilpoceewenue, 2000 2 (http://www.tomsk.ru/Books/informatica/theory/index.html)



NpaKkTUKyMa MMOJIaH B HETPAIUIIMOHHOM, OPUECHTHPOBAHHON HAa OOIIHOCTD ANTOPUTMUYECKHX
KOHCTPYKLUI KOMIIOHOBKE.

[TpakTHKyM yHUBEpCaJieH B TOM OTHOIICHUH, YTO MO3BOJISET BHIPAOOTATh MOJHOIEHHBIE HABBIKU
AITOPUTMU3ALMH U IPOTPAMMUPOBAHHUS HE3aBUCUMO OT Ka4eCTBA KOMITBIOTEPHOT'O OCHAIICHUS
y4eOHOT0 3aBeICHUS WM MPHU MOJTHOM OTCYTCTBHH TaKOBOTO. J{JIs1 3TOT0 Ka)/blil aNropuT™
JTAeTCsI B CIEAYIOLIEH MOCIeI0BAaTEIbHOCTH

e (opMynUpOBKa 33/1a4H;

e CHCTEMa TECTOBBIX JAHHBIX U PE3yJIbTATOB;

e peanu3alMs aIropUTMa B YETHIPEX HanOoJee MOIMyJIPHBIX B IIKOJIBHOM 00pa30BaHUU
cpelax — Ha IIKOJIBHOM aJrOPUTMHUYECKOM SI3bIKE, Ha SI3BIKE OJIOK-CXEM U Ha sI3bIKaX
nporpammupoBanus Turbo Pascal;

e  TaOJUIIBI NCTIOJHEHHS AJITOPUTMA Ha KQKJOM M3 TECTOB.

Jl1s MHOTHX 3a7a4 IPUBOJSATCS pe3yiabTaThl pabOThI IPOTPAMM, BHIBEJCHHBIE HA SKPaH.

Baxnoe 3HAYCHUE, IMTPpUAaBacMO€ TCCTUPOBAHUTIO aJITOPUTMOB, 00BsACHSACTCS TEM, UYTO HA 3TOM
JTaIIc

e JICTAJILHO U3YYaeTCs U YTOYHAETCS yCIOBHE 3a7a4H;
e TIPOUCXOIUT OCMBICIICHHE TOT'O, YTO SABIIAECTCS UCXOAHBIMU JaHHBIMU U PE3YJIbTaTaMU;
e (uUKCUpPYIOTCS BCE CUTyallud, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a/1a4H;

e  YTOYHSAIOTCS THUIIBI JAHHBIX;

e JIAIOTCS UMEHA IIEPEMEHHBIM;

e TPOAYMBIBAIOTCS (POPMBI PEICTABICHUS U BbIIAYM UCXOIHBIX TAHHBIX U PE3yJIbTATOB.

[IpuBoarMBIe cr1ocOOBI M IPOrpaMMBbI PEIIEHNUS 33]1a4 110 BO3MOYKHOCTH SIBJISIOTCS
paLMOHATIBHBIMU, HO HE MPETEHAYIOT Ha TO, YTOOBI OBITh HAWTYYIIUMHU. Tak, B mporpaMmax ¢
LIEJIbI0 3KOHOMUH 00beMa He IPEyCMOTPEHA 3alUTa OT HEJOIYCTUMBIX TaHHBIX, XOTS 3TO
00s13aTeNIbHBIN 3JIEMEHT 11000 mporpamMmbl. YuTaTeab MOXKET CaM BOCTIOJIHUTH 3TH HEAOYETHI,
BOCITIOJIB30BABIINCH PEKOMEHIalUsIMU BOCBMOM IJ1aBbI IIEPBOTO pa3zieiia, U B PsIE CllydacB
IPEUIOKUTH 00JIee COBEPIIEHHOE PELIeHUE 3a1a4H.



'maBa 1. BBegeHue B nHpopmaTuk

1.1. Yro Takoe ungopmaruxka?

Tepmun "unpopmaTuka' (ppanm. informatique) mpouCXOAMT OT (PPAHIY3CKHX CIIOB
information (undopmauusi) u  automatique (aBTOMaTHUKa) W  JIOCIOBHO  O3HAydaeT
"uHdopManMOHHAS AaBTOMATHKA" .

[upoko pacnpocTpaHEH TaK)Ke AHIJIOSI3BIYHBIM BapuaHT 3Toro tepmuHa — ''Computer
science', 9To 03HadaeT OyKBaIbHO "'KOMNBIOTEPHAasi HAyKa''.

HNudopmaTKka — 3T0 OCHOBAHHASI HA HCI0JIb30BAHHU KOMIILIOTEPHOI TeXHUKHU
AUCHUILVINHA, U3y4YAIOIIasi CTPYKTYPY H 0011ue CBOiicTBAa HHPOPMALNH, a2 TAKIKe
3aKOHOMEPHOCTH U METO/IbI €€ CO31aHusl, XPAHEHHUs, IOMCKA, IPpeo0pa3oBaHusl, NepeJadyn u
NPHUMEHEHHs B PA3JIMYHBIX c(pepax YeJ0BeHYeCKOH NesATeJbHOCTH.

B 1978 romy MexayHapoIHBIH HAy4HBIH KOHTpecc O(QHUIMATBHO 3aKPENui 3a MOHATHEM
"ungpopmamuxa” o0nacTH, CBSA3AHHBIC C Pa3padOTKOii, CO37aHHEM, HCHOJIb30BAHUEM H
MaTepUAJbHO-TEXHHYECKHUM 00C/IyKUBAaHMEM cHcTeM 00padoTKu MH(popManuu, BKIKOYAs
KOMIBIOTEPHI W HWX TMpPOrpaMMHOe o0ecrieyeHHe, a TakKKe OpPraHM3alOHHbIE,
KOMMepuecKue, aIMHHHUCTPATHUBHbIE U COIUATbHO-NIOJIUTHYECKH e acneKTbl
KOMIBITEPU3ALHM — MACCOBOI0 BHeJIPEHHs] KOMIBIOTEPHOH TeXHUKH BO Bce 00J1acTH
JKU3HM JIIOJCH.

Takum oOpazom, nHpopMaTHKa Oa3UPyeTCsi Ha KOMITBIOTEPHON TEXHHUKE M HEMBICIHMa 0e3
Hee.

Wndpopmatuka — KOMIUIEKCHAs Hay4Has AUCHUIUIMHA C IIUPOYANIIMM JIHANA30HOM
npuMeHeHus. E€ npuopuTeTHbIC HANIPABJICHUS

e pa3pabdoTKa BLIYMCJIUTEJbHBIX CHCTEM H MPOTPAMMHOI0 0o0ecrevyeHus ;

e Teopuss uHoOpMAUMHU, H3yyalOlas MPOIECCH], CBSI3aHHBIE C MepeAauei, MPUEMOM,
npeoOpa3oBaHEM U XpaHCHHEM WH(OPMAIINH;

e MaTeMaTH4YecKOe MOJeJUPOBAHNE, METOAbl BBIYHCIUTEJBLHONH W TPUKIATHON
MATEeMATHKH M HMX MNpPUMeHeHHe K (yHIAMEHTAIbHBIM ¥ NPUKJIATHBIM
HCCJIEIOBAHUAM B PA3JIHYHBIX 00/1aCTAX 3HAHUM

e MeTOAbl HCKYCCTBEHHOI0 WHTEJJIEKTAa, MOJCIUPYIOIMINE METOAbl JIOTHUYECKOTO |
AQHAIUTUYECKOTO MBIIUICHUS B UHTEIJIEKTYallbHOUW JAESITeTbHOCTH YeIOBeKa (JIOTHYECKUIT
BBIBOJI, O0yUYeHHUE, IOHUMAHUE PEYH, BU3YaIbHOE BOCTIPUSATHE, HTPHI U JIP.);

e CHCTEMHBbINi aHAJIM3, U3YYAOIIUNA METOMOJOTMYECKHE CPEACTBA, HCIOJIb3yeMble s
MOATOTOBKU M 0OOCHOBAHUS PEIICHUH IO CIIOKHBIM MTpo0eMaM pa3IudHOro XapakTepa;

o OuoundopmaTuka, wusydaromas HHPOPMAIMOHHBIE TMPOLECChl B OHOJOTHYECKUX
CHCTEMaXx;

e couMaJibHasi HH(POPMATHKA, U3yYaIOIIasl IPOIECChl HHPOPMaTU3alUU OOIIECTBA;

e MeTOAbI MAIIMHHOI rpaduKu, aAHUMANINHU, CPECTBA MYJIbTHMEINA;

e TeJeKOMMYHHUKAIIHOHHbIE CHCTEMbl W CeTH, B TOM 4YHCJe, T[JIODAJbHbIE
KOMITBIOTEPHBIC CETH, OOBEIUHSIONINE BCE YEIOBCUSCTBO B €AMHOE WH(POPMAIMOHHOE
COOOIIIECTBO;




e pa3HoOoOpa3Hble MPUJIOKEHHs, OXBATHIBAIOIINE MPOU3BOJCTBO, HayKy, O0Opa3oBaHHE,
MEIIUIIMHY, TOPTOBJIO, CEIIbCKOE XO3SMCTBO W BCE APYrM€ BHUIbI XO3SHUCTBEHHOH U
0OIIECTBEHHON IEATEIHLHOCTH.

Poccuiickuit akagemuxk A.A. JIopogHULIMH BbLAESET B MHPOPMATUKE TPH HEPA3pPBIBHO U
CYLIECTBEHHO  CBSI3aHHbIE 4YacTH — TeXHHYeCKHe CpeIcTBa, MNporpaMMHble U
aJropuTMHYECKHE.

TexHuueckue cpeacTBa, WM anmnapaTypa KOMIBIOTEPOB, B aHIIMHCKOM
s3pIKe 0003Ha4YaroTcs cioBoM Hardware, kotopoe OyKBaJIbHO TIEPEBOJUTCS KaK
"TBepable u3nenus'.

s 0603HaueHUs] MPOrpaMMHBIX CPeACTB, MOJ KOTOPHIMU IMOHMMAETCA
COBOKYIHOCTH BCeX MPOrpaMM, MCHOJIb3yeMbIX KOMNbIOTEPAMHU, U 00J1aCTh
AeITeJIbHOCTH 1O HMX CO3JAaHMI0 M TPHUMEHEHHIO, HCIOJb3YyeTCs CJIOBO

Software (OykBampHO — '"MArkue wuzzenus"), KOTOpOE IMOJYEPKUBACT
PaBHO3HAYHOCTh CaMOW MaIMHBI M IPOrpaMMHOIO OO0€Cle4eHus, a TaKxKe
CHOCOOHOCTh IIPOrpaMMHOTI0 o0ecrieueHHs MOIU(PHUIIMPOBATHCS,

HpI/ICHOCEI6J'II/IBaTBCH " pa3BUBATHCA.

[IporpaMmMupoBaHuIO 3a/layu BCETJa MPEIIIECTBYET pa3padoTka cmocoda
ee pelieHUs1 B BHJIe MOCJIeI0BATEIbHOCTH IeiCTBHI, BeAYyIIHX OT HCXOAHBIX
JAHHBIX K HCKOMOMY pe3yJIbTaTy, HHBIMH CIIOBaMH{, pa3padoTKa ajJropurma
pemienusi 3amauyd. J[nsg o0o3HaveHUss vacTh WH(DOPMATUKH, CBS3aHHOW C
pa3paboTKOil aNrOPUTMOB M WM3YYEHHEM METOAOB M NPHEMOB WX MOCTPOCHHS,
OPUMEHSIOT TepMUH Brainware (aHri. brain — HHTEIIEKT).

Posib mHpopMaTHKH B pa3sBUTHM 00LIecTBa 4pe3BbluaiiHO Beanka. C Heil cBA3aHO
HAYAJ10 PeBOJIONUHM B 00J1aCTH HAKOIUICHHs, Nepegadyu U o0padoTkum mHPpopManuu. ITa
PeBOJIIONHSA, CJEeIYI0Iasi 32 PeBOJIONUSIMH B OBJIAJICHMH BeIleCTBOM H JHepruei,
3aTparuBaeT W KOPEHHbIM 00pa3oM mnpeoOpa3yeT He TOJbKO c(epy MaTepHaJbLHOIO
NPOU3BOJCTBA, HO H HHTEJLUIEKTYaJbHYI0, IyXOBHYIO c(hepbl :KM3HHU.

[IporpeccuBHOE yBENMYEHHE BO3MOXKHOCTEM  KOMIIBIOTEPHOM TEXHHMKH, pa3BUTHE
UH(QOPMALIMOHHBIX CEeTeH, Cco3JaHHe HOBBIX HH(GOPMAIMOHHBIX TEXHOJOIMH MNPHUBOIAT K
3HAUUTENBHBIM U3MEHEHHSIM BO BCeX cdepax oOIiecTBa: B IPOM3BOACTBE, HayKe, 00pa3oBaHUH,
MEAMILIMHE U T.[I.

1.2. Yro Takoe ungopmanus?

Tepmun '"mHdpopmanmsa" npoucxoIuT OT JaTHHCKOro ciosa '"informatio", uro
O3Ha4yaeT CBeJdeHHs, Pa3bsiCHEHHs, H3I0KeHHe. HecMOTps Ha mIMPOKOE pacHpoCTpaHEHHUE
3TOTO TEPMHHA, MTOHATHE WH(OPMAIMH SBISIETCS OAHUM M3 CaMBIX TUCKYCCHOHHBIX B Hayke. B
HacTosIIee BpeMsl HayKa TBITaeTCS HAaWTH OOIIME CBOMCTBA M 3aKOHOMEPHOCTH, NMPUCYIINE
MHOTOTPAaHHOMY TOHSTHIO UHOpMayus, HO TIOKa O5TO TOHSATHE BO MHOTOM OCTaeTcs
VUHTYUTUBHBIM ¥ TOJy4YaeT pa3JIM4YHbIE CMBICIOBBIC HAIMOJHEHHUS B Pa3IMYHBIX OTPACIAX
YEJI0BEYECKON IeATEIBHOCTH:

e B 00MX0je HHPOpPMAIMEH HA3BIBAIOT JIFOOBIC TaHHBIC WU CBEJCHHS, KOTOPHIE KOTO-TN00
uHTepecyroT. Hampumep, cooOmieHne o0 Kakux-TM00 COOBITHSIX, O YbEH-TH0O0



NeSITeNbHOCTH U T.11.  "Hngopmuposams " B 3TOM CMBICIIE 03HAYALT "coobwums Heumo,
HeusgecmHoe panvuie”,

e B TeXHHKe 0] MH(OpMaIMel MOHUMAIOT COOOIIEHUs, NepeaBacMble B (hopMe 3HAKOB
WJIN CUTHAJIOB;

e B KHOepHeTHKe 10 MHPOpPMALIMEH TOHUMAET Ty YacTb 3HAHWW, KOTOpasi UCTIOIb3YeTCs
JUI OPUEHTHUPOBAHUS, aKTUBHOIO NEHCTBHA, YNpaBJIEHUs, T.€. B LEIAX COXpPaHEHHS,
COBEPIIICHCTBOBaHUs, pa3Butus cuctemsl (H. Bunep).

Kaon llenHoH, amepuKkaHCKUi yu€HBINA, 3aJ0KUBIINM OCHOBBI TeOpUHd MHGPOpMAIUU —
HayKH, M3y4alollel Mpolecchl, CBs3aHHbIE C IHepefaded, NpuéMoM, NpeoOpa3oBaHUEM U
XpaHEeHHEM MH(pOpPMaLlUU, — paccMaTPUBaeT HHPOPMALMIO KAK CHATYI0 HeoNpeaeJeHHOCTh
HAIUUX 3HAHUH 0 YeM-To.

[IpuBenem emie HECKOJIBKO ONPEACICHUII:

e  Ungpopmayus — smo ceedenuss 06 0Ovexmax u sGNEHUAX OKpydlcaroujei cpeovl, ux
napamempax, COUCMEAx U COCMOAHUU, KOMOPble YMEHbULAIOm UMEIWYIOCs O HUX
cmeneHb Heonpedenennocmu, Henoanomul 3uanut (H.B. Makaposa);

e Ungpopmayus — smo ompuyanue sumponuu (Jleon bpummtosn);

o Ungopmayus — smo mepa croxcnocmu cmpykmyp (Moinb);

e Ungpopmayus — smo ompadcennoe pasnoodopazue (Ypceyn),

o Ungopmayus — smo cooeporcanue npoyecca ompadxcenus (Ty30B);

e Unghopmayus — smo eepoamuocms gvioopa (Srnom).

CoBpeMeHHOE Hay4dHOE NpejacTaBieHne 00 MH(POPMALUKM OYEHb TOYHO c(HOopMyIHpOBal
HopGepTt Bunep, "oren" kubepHeTHKH. A UIMEHHO:

Wudopmarms — 310 0003HaUCHNE COIEPIKAHNS, TOTYIEHHOTO U3 BHEITHETO MHUpPa B TIpolLiecce
HAIIIEr0 MPUCTIOCOOICHUS K HEMY U IPUCTIOCOOJICHUS K HEMY HAIIMX YyBCTB.

Jromu obmenuBarotrcs wHOpManmeir B gopme coobmenuit. CoobuieHne — 310 dopma
IpeACTaBICHU WHPOPMAIMM B BHJE pEYH, TEKCTOB, MECTOB, B3MIIAAOB, H300pakKeHHH,
UQPPOBBIX JaHHBIX, TpaQUKOB, TAOIHUI U T.11.

Oono u mo e ungopmayuonHoe coobujenue (CTatbsd B razere, OObSIBICHHUE, MHUCHMO,
TeJerpaMma, CIpaBKa, pacckas, 4epTéx, pajauonepenavya U T.IL) MONHCEM COOEpHCAmb PA3HOe
KOIU4ecmeo ungopmayuu Oisl pasHulX JTI00el — 6 3A8UCUMOCHU OM UX NPeouecmeyioujux
3HAHULL, OM YPOBHS NOHUMAHUSL IMO20 COOOWEHUS U UHMepecd K HeMY.

Tak, cooOlieHue, COCTaBICHHOE Ha SIIOHCKOM S3BIKE, HE HECET HHMKAaKOW HOBOM
nH(}OpMAIIUK YEJIOBEKY, HE 3HAIOMIEMY 3TOTO SI3bIKa, HO MOXET OBITh BHICOKOMH()OPMATHBHBIM
JUISL YeJIOBEeKa, BIIAJCIONIETO SMOHCKMM. Hukakoli HOBOW HWHpOpMAIMM HE COJCPXKUT U
COOOIIEHNE, M3JI0)KCHHOE Ha 3HAKOMOM SI3bIKE, €CJIM €r0 COJIep)KaHHE HETIOHSITHO WU YXKe
H3BECTHO.

Wudopmarus ecTs XapaKTepUCTUKA HE COOOIICHUS, & COOMHOUEHUS MEHCOY COOOUJeHUEM U €20
nompebdbumenem. be3z Hamaus MOTPeOUTENSI, XOTsI OB TOTEHIIUATBHOTO, TOBOPUTH 00
nHpopMaluu 6€CCMBICIEHHO.




B caywasx, xorga roBopsaT 00 aBTOMaTH3MPOBaHHON padore ¢ wuHpopMaumen
NMOCPEeACTBOM KaKHMX-T1H00 TeXHHYeCKHX YCTPOMCTB, OOBIYHO B IMEPBYI0 OdYepenb
UHTEPECYIOTCSI HE COJAEpKAHUEM COOOLICHUS, a TEM, CKOJIBKO CHMBOJOB 3TO COOOLICHUE
COJICPXKHT.

[IpuMeHUTENHHO K KOMITBIOTEPHOW 00pa0d0TKe TaHHBIX MO HH(pOpMAIHel TOHUMAIOT
HEKOTOPYIO MOCIJIE0BATEIbHOCTh CUMBOJIMYECKHX 0003HaueHUH (OyKB, LGP, 3aKOAUPOBAHHBIX
rpadudeckux 00pa3oB U 3BYKOB U T.II.), HECYIIYIO CMBICIIOBYIO HATPY3KY U MPEICTABICHHYIO B
MOHSATHOM KOMITbIOTEPY BUJIe. Kaxk1plii HOBBIN CHMBOJI B TAKOM MOCJIEIOBATEIbHOCTH CUMBOJIOB
yYBEIMYMBAET MHPOPMAITUOHHBIN 00BEM COOOIICHHUS.

bonee pa3zBépHyToE npecTaBlIeHNE O CYIIECTBE pacCMaTpUBaEMbIX BOIPOCOB aercs B [11,
41, 42].

1.3. B kakom Buje cymecTByeT uHgopmanus?
WNudopmanms MOKET CyleCTBOBAaTh B BUJIE:

e TEKCTOB, PUCYHKOB, uepTexei, pororpaduii;

e  CBETOBBIX WJIM 3BYKOBBIX CUTHAJIOB;

e PaJIUOBOIIH;

e DJIEKTPUYECKUX U HEPBHBIX UMITYJIbCOB;

e MAarHUTHBIX 3aIUCe;

e JKECTOB U MHUMUKHY;

e 3aMaXOB M BKYCOBBIX OIYIICHUH;

e XPOMOCOM, IIOCPEACTBOM KOTOPBIX MEPENAIOTCS MO HACJIEICTBY MPU3HAKK M CBOWCTBA
OpPraHU3MOB U T.1.

[IpenMeTsl, mpoLEcCHl, SBICHUS MAaTEPHAIBHOIO MM HEMAaTepUATbHOTO CBOWCTBA,
paccMarpuBaeMble € TOYKM 3peHHs HMX HH(GOPMAIMOHHBIX  CBOMCTB, HAa3bIBAIOTCS
UH(GOPMALIMOHHBIMU O0BEKTaAMHU.

1.4. Kak nepenaércsa undpopmauusa?

Nudopmanus nepenaércs B popMe co00IEeHHI OT HEKOTOPOTO MCTOYHUKA MH(OpMaIK
K €€ NpuEéMHHUKY I[IOCPEJCTBOM KAaHAaJa CBA3M MeEXIy HuMU. VcTouHuk mnocbkuiaer
nepefaBaeMoe c0O00IIeHHEe, KOTOPOE KOAMPYeTcsl B NepelaBaeMblii CHTHAJ. DTOT CHTHAl
NOCBUIAETCS MO KaHaJdy cBA3M. B pesynbprare B NpUEMHUKE MOSABISETCS NPHHUMAEMbIil
CHUTHAJ, KOTOpPBHIH  JdeKogupyeTcs UM  CTAaHOBUTCA HNPHMHUMAaEeMbIM  COOOIIEHHEM.

KaHan cBs3u
NMCTOYHUK  —meeeeeee- > MPUEMHUK

[Tpumepsr:




1. Coobwenue, cooepacaujee ungopmayuio 0 npocHo3e No2oowvl, Nepeoaémcs NPUEMHUKY
(Tene3puTento) om UCmMoyHuKa — CIENUaIUCTa-METEOPOJIoTa NOCPeOCMBOM KAHALA
€653U — TEJIEBU3MOHHOMU MepeAarouieli annapaTypsl U TeJIEeBU30pa.

2. JKusoe cywecmso ceoumu opeanamu 4yecme (rna3, yxo, KOXa, SI3BIK M T.J.)
80CNpUHUMAEM UHGOPMAYUIO U3 BHeuHe20 Mupa, nepepabamuvléaen eé B ONPEACIICHHYIO
MOCJICIOBATEILHOCTh HEPBHBIX HMITYJIbCOB, nepedaent WMIYJIbCHI TI0 HEPBHBIM
BOJIOKHAM, XpaHum B TAaMATA B BHJE COCTOSHUS HEHUPOHHBIX CTPYKTYp MO3ra,
80CnpouU3600um B BUJE 3BYKOBBIX CUTHAJIOB, ABMKEHUHN U T.II., UCNOAb3Yem B TIPOIECCE
CBOEH JXKU3HEIEITCIILHOCTH.

[lepenaya unopmanmu Mo KaHaliaM CBS3H YAaCTO COMPOBOKIACTCS BO3/ACHUCTBHUEM IMOMeX,
BBI3bIBAIONINX UCKAKEHHe U NMOTepI0 HHPOPMALHH.

1.5. Kak usmepsiercs KoJan4ecTBo uHpopmauumn?

Kakoe konmmdecTBO MH(pOpMAIUK COMEPKHUTCS, K MPUMEPY, B TeKCTe pomaHa "BoiiHa u
mup", Bo ppeckax Pacasns mim B reHeTHuecKkoM Kojie yenoBeka? OTBeTa Ha 3TH BOIIPOCH HayKa
HE Na€T W, MO BCEH BEPOSITHOCTH, JACT HE CKOPO. A BO3MOKHO JH 00bEKTHBHO U3MEPHUTH
KonyecTBO HHGpopmanuu? BaxHelmmM pe3ynpTaToM Teopud HWHPOPMALUU  SBISETCA
CJIEIYIOIIUNA BBIBOJ:

B ompeneneHHbIX, BeCbMa MMPOKUX YCIOBUSAX MOXKHO IPeHEOpedh KaUeCTBEHHBIMH
0C00EHHOCTMH HH(OpPMAIIMH, BBIPA3UTh €€ KOJMYECTBO YHUCIIOM, a TAK)KE CPAaBHUTH KOJIMYECTBO
nHOPMAIHH, COJIEPKAMICHCS B PA3TNYHBIX TPYIIIAX JaHHBIX.

B Hacrosmee BpeMs MOJyYWIHM paclpOCTPAHEHHE MOAXOIbl K ONPEAETICHHUIO TMOHSITHS
"konuuecTBO WH(pOpManuu'", OCHOBAaHHBIE HAa TOM, YTO HH(OPMALNIO, COAEPKALLYIOCH B
COO0LIEHNH, MOKHO HECTPOro TPAaKTOBATh B CMbICJe e¢ HOBHM3HBI WJIH, HHaye,
YMEHbIICHHUS HeoNnpeAeJ¢éHHOCTH HAIIMX 3HAHUHN 00 o0bekTe. OTH MOAXOJAbl UCIOIB3YIOT
MaTeMaTUYECKUe MOHATHUS 8epOAMHOCIU U l02apudma.

Hoaxoabl K onpeaejeHHI0 KoaudyectBa MHpopmanuu. PopmyJasl Xapriu u
IIleHHOHA.

Awmepukanckuii uHkenep P. Xapram B 1928 1. mpomecc mosaydyeHuss uHdopmamuu
paccMaTpuBaj Kak BbIOOP OJHOr0 COOOIIEHUSI M3 KOHEYHOr0 Hamepén 3aJaHHOro
MHOkecTBa U3 N PpaBHOBEPOATHBIX COOOIEHUI, a KoJau4ecTBO HHPpopmauuu I,
coJepskaieecss B BBIOpAHHOM COOOIIeHNH, ONpe/iesisiyl KaK IBOUYHbIN Jorapugm N.

®opmyaa Xaprau: I=log,N

JlomycTuM, Hy>KHO yragaTh 0JJHO YMCIIO U3 Habopa YKcen OT eAMHHIEI 10 cTa. [To popmyne
XapTau MOXHO BBIYMCIINTE, KAKOE KOJIMYECTBO MH(popMamu st aToro tpedyercs: I = log,100




> 6,644. Takum oOpa3oM, COOOIIEHHME O BEPHO YraJaHHOM YHCIE COJACPKHUT KOJIMYECTBO
uHbOpMaIny, MPUOIU3UTENTHHO paBHoe 6,644 eMHULIBI HHDOPMALIHH.

[IpuBeneM apyrue npuMepbl PABHOBEPOSTHBIX COOOIIEHMIA:
1. npu Opocanuu MoHETHI: "gvinana pewka", "evinan open”;
2. Ha CTpaHWIIe KHHUTH: "koiuyecmso 6yke uémnoe", "conuvecmeso 6yke neuémmoe".

Onpenenum Tenepb, SIBJAIOTCS JIM PABHOBEPOSITHBIMHU COOOIIEHHsI "nepsoul gvliioem u3
0gepetl 30anus dceHwyuna” n "nepsvim eviidem u3 0gepetl 30anus mydicuuna'. OAHO3HAYHO
OTBETHUTH HA 3TOT BONMPOC HeJb3s. Bece 3aBUCHT OT TOro, 0 KAKOM MMEHHO 37]aHUU UIET PeYb.
Ecnu 310, Hanmpumep, CTaHIUS METPO, TO BEPOSTHOCTh BBINTH M3 JIBEpPEHl MEPBBIM OJMHAKOBA
JUTSE MY>KYMHBI ¥ JKEHIIWHBI, @ €CIIU 3TO BOCHHAs Ka3apMma, TO U MY>KYHHBI 3Ta BEPOSTHOCTb
3HAYUTEIIBHO BBIIIE, YEM JIJIS YKCHIIUHBIL.

Jns 3amau takoro pona amepukanckuil yu€Held Kiox Hlennon npemnoxun B 1948 r.
Ipyryio ¢opMyJay ompeaejieHHsl KOJU4YecTBA MHGOPMAINUH, YYUTHIBAKIIYI0 BO3MOKHYIO
HEOIMHAKOBYI0 BEePOSITHOCTH COO0IIeHUIT B Ha0ope.

®opmyaa lllennona: I =— (p,log, p; + p, log, p. +. . . + px l0g; pr),
r/ie p; — BEPOATHOCTH TOI'0, YTO HMEHHO i-¢ c0001IeHNe BbIeIeHO B Ha0ope n3 N
€o001IIeHMId.

Jlerko 3aMETUTh, YTO €CIIU BEPOSITHOCTH P, ..., Py PABHBL, TO KakJaas U3 HUX paBHa [/ /N, u
dbopmyna lllenHona npespaiaercs B popmyay XapTiu.

[TomuMO ABYX pacCMOTPEHHBIX MOJXOAOB K OMNPEIENICHUI0 KOJMYecTBa WH(pOpMaIuHy,
CYIIECTBYIOT W Jpyrue. BaxKHO NOMHHTH, 4YTO JHO0ble TeopeTHYeCKHEe Pe3yJabTaThl
NPUMEHUMBI JHIIb K ONpedeéHHOMY KPYIy cJy4yaeB, 04epUeHHOMY NMePBOHAYAIbHBIMH
JOMYIIEHUAMH.

B kauectBe egunuil nHGopmanmu Kion IIeHHOH mpemsioKuil NMPUHATH OAWH OMT
(awnen. bit — binary digit — nBowyHas uudpa).

but 6 meopuu ungopmayuu — xonudecTBo MHGHOPMaILIUU, HEOOXOAUMOE AJIS PA3IUUYCHUS IBYX
PaBHOBEPOSATHBIX cooOmeHuii (tuma "open"—"pemxka", "yer"—"HeueT" u T.11.).

B sviyuciumenvroi mexnuke OUTOM HA3bIBAIOT HAMMEHBIYIO "MOPIUIO" TaMITH KOMITBIOTEPA,
HE0OXOIMMYIO JJIsl XpaHEHHs OJHOTO U3 ABYX 3HakoB "0" u "1", ucmonb3yembIX It
BHYTPUMAITUHHOTO MIPEICTABICHHS TAHHBIX M KOMaH]I.

bur — caumkom Menkas equHMIA u3MepeHHs. Ha mpakTuke yaine npuMmeHsiercst 6oiee
KpynHas eIuHUIla — O0alT, paBHas BOCbMH OuTaM. VIMEeHHO BoceMb OUTOB TpeOyeTcs s
TOTO, YTOOBI 3aKOJMPOBATh 000N M3 256 cuMBONIOB andaBuTa KIaBHATYphl KOMIIBIOTEPA
8
(256=2").




[Iupoko uUCHONAB3YIOTCA Takke eméE 0OoJsiee KpyHmHbIe TPOU3BOAHBIC €XMHHMIbI
HH(pOPMALUN:

o 1 Kunob6aut (K6ant) = 1024 6ant = 210 6aurT,
e 1 Merabaunt (M6aut) = 1024 K6anT = 220 6anT,
e 1 Tvrabaut (M6anT) = 1024 M6auT = 230 6anT.

B mocnennee Bpemsi B CBSI3M C yBenWYeHHEM 00BEMOB oOpabaThiBaeMOW HH(pOpMAIUH
BXOSAT B yNIOTpeOJIeHUE TaKUe TPOU3BOIHBIEC €ANHUIIBI, KaK:

e 1 Tepabaut (T6aunTt) = 1024 6anT = 240 6aur,
e 1 MetabawnT (M6anTt) = 1024 T6anT = 250 Ganr.

3a enuHuny uHGOpMALMM MOXXKHO ObUIO OBl BBIOpaTh KOJMYECTBO HMH(OpMaLu,
HE00X0IMMOe IS pa3InyueHHsI, HaIpUMeEp, IECSITH PaBHOBEPOSTHBIX COOOIIEHUH. DTO OyIeT He
nBon4Has (OUT), a necaTHYHas (IMT) €IUHUIA HHPOPMAITUH.

1.6. Uto MokHO aesaTh ¢ HHpopManmen?

WNudopmanmro MOKHO:

e  CO3/aBaTh; e (opmManau30BaTh; e coOuparts;
e TIEpelaBarTh; e  PacHpOCTpPAHSITH; e XpaHUTB;

e  BOCIPHUHHMATH; e TpeoOpa3oBHIBATH; e HCKaTh;

e  JHCIIOJIb30BAaTh; e KOMOHMHHUPOBATH; e  U3MEpATH;
e 3alIOMUHATH; e 00pabaThIBaTH; e paspyliaTh;
e TIPUHUMATE; e JICJIUTH HA YaCTH; e W Ip.

e  KOIIMPOBATH; e  YIPOILIATBH; .

Bce st mporiecchl, CBSI3aHHBIE C OMPEACIICHHBIMU OIEpalnusMu Hal WHGOpMaIUeH,
Ha3bIBAIOTCSI HH(POPMANMOHHBIMH MPOLECCAMH.

1.7. Kakumu cBoiicTBamu 00;1a1aeT nHpopMmanus?

CaoiicTBa HHpOpMALINH:

e I0CTOBEPHOCTb; e TOHATHOCTD;
e TOJIHOTA; e JIOCTYIIHOCTb;
e IIEHHOCTh; e KpATKOCTh;

e CBOEBPEMEHHOCTbH; e W Ip.

Nudopmanusi 10CTOBEpHAa, e€CJIH OHA OTPa)kaeT MCTHHHOE IOJIOKeHHe el
HenocroBepnas nndopmanys MOKET IPUBECTH K HENPABHIBHOMY NMOHMMAHUIO WU MPUHSATHUIO
HENPABWJIBHBIX PELIEHUI.



JocroBepHass uHGopMaLUsl CO BpeMEeHEM MOKET CTAaTh HEJOCTOBEPHOM, TaKk Kak OHa
o0JaiaeT CBOMCTBOM yCTapeBaTh, TO €CTh MEPECTAET 0TPAKATH HCTHHHOE MOJI0KeHUe J1el.

Nudopmanus moJiHa, ecau eé A0CTATOYHO 1 MOHMMAHUS U NMPUHSTUS PelIeHUI.
Kak nenomnHas, Tak U n30bITOYHAS] HHPOPMAIUS c/IeP:KUBAET MPUHATHE PellleHuil U MOKeT
MOBJIeYL OLIHOKH.

TouHOCTh MH(POPMAIIMM ONPEICIICTCS CTEICHBIO €€ OJIM30CTH K PEAIbHOMY COCTOSHHIO
o0BeKTa, mporiecca, IBJICHHS U T.11.

Hennocts uHpoOpManMH 3aBUCHUT OT TOI0, HACKOJBLKO OHA Ba)KHA Ui pPelIeHUs
3aJa4M, a TaKXK€ OT TOro, HACKOJBbKO B JajibHelillleM OHA HAWIET MPUMEHEHHE B KAKHX-
JH00 BHAAX JeATeJILHOCTH YeI0BeKa.

Tonpko CBOEBpPEMEHHO TMOJIydeHHasi MHQOPMAIUS MOKET TPHHECTH O0XXKUAAEMYI0
noJb3y. OAMHAKOBO HEXeENaTeIbHbI KaK NMpe:kIeBpeMeHHas moaada uH@opmamum (korja oHa
e He MOXKET OBITh YCBOEHA), TaK U €€ 3a/IePKKa.

Eciu nenHasi m ceoeBpeMeHHasi HHGopMalusi BbIPaskeHA HEMOHATHBIM 00pa3oM, oHA
MOJKET CTAaTh 0eCIHOJIe3HOM.

WNudopmarivis cTaHOBUTCH MOHATHOM, €CJIM OHA BbIpa)KEHA SI3BIKOM, HA KOTOPOM TOBOPST
T, KOMY IIpeHa3HaueHa 3Ta HHPOpPMAIIHSL.

HNudopmanus 101:KHA TPENOJHOCHTHLCA B AO0CTYIHOM (110 YPOBHIO BOCIIpUATHA) hopMme.
[ToaTOMy O/1HU U T€ K€ BOIPOCHI [0 Pa3HOMY M3JIaraloTcs B IIKOJIBHBIX YUYEOHMKAX U Hay4HbIX
U3JIaHUSAX.

Nudopmanuio mo ogHOMY W TOMY K€ BOIPOCY MOKHO H3JIOKHTh KpaTko (cxarto, 0e3
HECYIIIECTBEHHBIX JeTaleil) WM MNPOoCTpaHHo (moapoOHO, MHOTrOCIOBHO). KparkocTs
uHboOpMaluu HEOOXOAMMAa B CHPABOYHHMKAX, HHIMKIONEAMSX, Y4eOHHKaX, BCEBO3MOXKHBIX
UHCTPYKIIUSX.

1.8. Uto Takoe o0padoTka uHpopmanumn?

O06paboTka nHOOPMAIIMH — TIOTyYEeHUE OJHUX WH()OPMAIMOHHBIX 00BEKTOB U3 JPYTHX
MH(POPMALIMOHHBIX OOBEKTOB ITyTEM BBIMOJIHEHUS] HEKOTOPBIX alropuTMOB [15].

OO0paboTka sABISETCS OJAHON U3 OCHOBHBIX OIEpAIlHii, BHIMOJHIEMbIX Haja HHPopMaIuei, u
TJIAaBHBIM CPEJICTBOM yBEIMYCHHS 00BEMA U pazHooOpasusi HHPOPMAIIHH.

CpeacrBa 00padoTkn HHPOPMALMH — ITO BCEBO3MOMKHBIC YCTPOHCTBA U CHCTEMBI,
CO3J1aHHbIC YeJI0BEeYeCTBOM, H B NePBYIO0 oYepelb, KOMIbIOTEp — yYHHUBEpCaJbHAsl MalllHA
TSt 00paboTKH WH(OPMAIIHH.

Komnbrorepsl o00padarbiBalOT HHPOPMANMIO NyTeM BbINOJHEHHSI HEKOTOPbIX
aJITOPUTMOB.




7KuBble OpraHu3Mbl U pacTeHusi 00padaTHLIBAKT MH(POPMALMIO ¢ MOMOIIBI0 CBOUX
OPraHOB M CHCTEM.

1.9. Yto Takoe nungopManoHHbIe pecypchl U HHGOPMAIIMOHHbIE
TeXHOJI0ruu?

Hngopmayuonnvie pecypcol — 3TO UIeH YETOBEUECTBA U YKA3aHUS 110 UX PEATH3ALUH,
HaKOIUICHHBIE B ()OpMeE, TO3BOJISIFOLICH UX BOCIPOU3BOJICTBO.

OTO KHUTH, CTaThH, MATEHTHI, IUCCEPTALMU, HAYYHO-UCCIICOBATENHCKAs W OIBITHO-
KOHCTPYKTOpPCKasi ~ JOKYMEHTAIUsl, TEXHUYCCKUE TMEePEBOJBI, JIAaHHBIE O  TEPEIOBOM
MIPOU3BOACTBEHHOM OMbITE U Ap. [42].

HNudopmanuonnsblie pecypcesl (B OTINYME OT BCEX JPYTUX BUAOB PECYpCOB — TPYIOBBIX,
SHEPreTUUECKUX, MUHEPAIbHBIX U T.JI.) TeM ObICTpee PacTyT, 4eM 00JibIIe HX PaCXOAYIOT.

Unghopmayuonnas mexnono2us — 3T0 COBOKYITHOCTh METO/IOB U YCTPONCTB, UCTIOIB3YEMBIX
JFOIBMU JIJIs1 00pabOTKH HH(OPMAIHH.

YenoBeuecTBO  3aHUMANIOCh  00paboTkoW  wmHpoOpMamuu  Thicsud  JieT. [lepBbie
UH(POPMAIIMOHHBIC TEXHOJOTHMH OCHOBBIBAIMCH HAa HUCIOJIB30BAHUM CYETOB M MHCBMEHHOCTH.
OKOJIO TATHAECATH JIET Ha3aj HaYaJIOCh MCKIIFOUYUTEIHHO OBICTPOE Pa3BUTHE ITHX TEXHOJIOTHIA,
4TO B IICPBYIO OUYCPCAb CBA3AHO C MOSABJICHUCM KOMIILIOTCPOB.

B nacrosimee BpeMst TepMuH "ungopmayuonnan mexnonozua' ynorpedisercsi B CBA3U €
HCMOJIb30BAHMEM KOMNBIOTEPOB Jisi 00padoTku uHopmamuu. HWHbopmannoHHBIC
TEXHOJOTHMHM OXBAThIBAIOT BCIO BHIYMCJIUTEIbHYI0 TeXHUKY U TE€XHMKY CBSI3M U, OTYaCTH, —
OBITOBYIO JIEKTPOHUKY, TeJIeBUIeHHE U PAIMOBeLIaHue.

OHM HaxoAAT NPUMEHEHUE B MPOMBIIUICHHOCTH, TOProOBiE, YNpaBJICHUH, OAHKOBCKOM
cucreMe, 00pa30BaHUU, 3/[PABOOXPAHEHUH, MEIUIMHE U HAayKe, TPAHCIOPTE U CBA3H, CEILCKOM
XO3SHCTBE, CHCTEME COLMAIBHOTO OOECIEUYEeHHUs, CIYXKAT IOACIOPHEM JIIOJSAM Pa3IUYHbIX
npodeccuit U TOMOXO03SHKaM.

Hapoapl pa3BUTBIX CTpaH OCO3HAIOT, YTO COBEPIIEHCTBOBaAHME HWH(OPMAIMOHHBIX
TeXHOJIOTHI MPeCTABISAETCAMYI0 BaKHYI0, XOTH JOPOrOCTOSIIIYI0 U TPYIAHYIO 3a/1a4y.

B HacTosiiee BpeMsi cO3/aHHE KPYMHOMACIITAOHBIX HHGOPMAIMOHHO-TEXHOIOTHICCKUX
CHUCTEM SABJIACTCA 3KOHOMHUYCCKHU BO3MOXKHBIM, U 3TO O6yCHOBHI/IBaCT IIOABJICHHUEC HAITMOHAJIBbHBIX
UCCIICIOBATEIbCKUX H  00pa30BaTENbHBIX MPOrPaMM, MPHU3BAHHBIX CTHUMYJIUPOBATH HX
pa3zpaboTKy.

1.10. Yto monnmaroT noa nHpopmaTuzanmeit oomecrna?




Hngopmamuzayus obwecmea — OpraHN30BaHHbIN COIMATBHO-3KOHOMUYECKUN U HAyYHO-
TEXHUYECKUN MPOIECC CO3/IaHUs ONTUMAIbHBIX YCIOBUMN AJIs yIOBIETBOPEHHUS
nH(GOPMAIMOHHBIX TOTPEOHOCTEH U peann3aluy npaB rpakaaH, OpraHoB TOCYJapCTBEHHOM
BJIACTH, OPTaHOB MECTHOT'O CAMOYTIPaBJICHHs OpraHu3alnii, 00IIeCTBEHHbIX 00BEAMHEHNN Ha
OCHOBE (DOPMHUPOBAHUS U UCIIOIB30BAaHUS HH(OPMAIIMOHHBIX pecypcoB [53].

Heab nHGopmMaTH3anuu — yJy4dllleHHe Ka4ecTBa KHU3HM JIIO/Iel 3a cyeT yBeJnYeHHs
NPOU3BOAUTEIBLHOCTH M 00JIerYeHns yCJIOBHIl UX Tpyaa.

Nudopmaruzaius — 3TO CIOXKHBIN COIUATBHBIN MPOIIECC, CBSI3aHHBIN CO 3HAYUTEILHBIMHU
U3MEHEHUsIMU B oOpasze »xu3HH HaceneHus. OH TpeOyeT CephE3HBIX YCHUIMI Ha MHOTHX

HaIllpaBJICHUAX, BKJIIOYasd JIMKBUIAIHUIO KOMHBIOTepHOﬁ HCTPaMOTHOCTH, (bOpMI/IpOBaHI/Ie
KYJbTYPBbI UCIIOJIB30BAHUS HOBBIX I/IH(1)OpMaI_[I/IOHHbIX TEXHOJIOTHH U Aap.

1.11. BoripochI 1Ji1 CAMOKOHTPOJISI
1.1. Yro o3Havaer TepmuH "HHGOpMATHKA" M KAKOBO €TO MPOUCXOKICHUE?

1.2. Kakue o6nacti 3HaHUHN U aIMUHUCTPATUBHO-XO035IIICTBEHHOMN AESITETbHOCTH
oduIIMaILHO 3aKpeIICHBI 3a oHsITHEM "HHpopMaTuka" ¢ 1978 roga?

1.3. Kakue cepsl uenoBedeckoii qesITeIbHOCTH U B KAKOW CTETICHH 3aTparuBacT
uHpopMaTuka’?

1.4. HazoBuTe OCHOBHBIC COCTAaBHBIE YaCTH MH(POPMATUKH M OCHOBHBIE HAIIPABJICHUS €&
IMPUMCHCHMUS.

1.5. Yro noapazymeBaeTcs o moHsaTueM "uHdopmanus" B ObITOBOM, ECTECTBEHHO-
Hay4YHOM M TEXHUYECKOM CMbICIax?

1.6. IIpuBeuTe npuMeps! 3HaHUS (PaKTOB U 3HaHUS NpaBuil. HazoBuTe HOBBIE (DaKThI U
HOBBIC IPAaBUJIa, KOTOPbIE BBl y3HAIM 3a CEroHAIHUN JCHB.

1.7. Ot kxoro (uiu 4ero) yenoBek npuHuMaet naopmanuo? Komy nepenaer
uHpOpMannio?

1.8. I'1e u xak 4enoBek XpaHUT UHPOPMALIUIO?

1.9. Uto HeoOXxoaumo 100aBUTh B CUCTEMY "HCTOYHUK MH(POPMAIIUA — MPUEMHHK
uHpopMaIuu', 9TOOBI OCYIIECTBIIATE TIEpeIady COOOIECHUI?

1.10. Kakue Tumbl AeCTBHIA BRITIOTHSET Y€I0BEK ¢ HH(OpManuen?
1.11. ITpuBeauTe mpUMEpbI CUTYaLUi, B KOTOPBIX HHPOpMALIUS
a) co3maéres; 1) KOMIUPYETCS; n) nepenaéres;

0) oOpabaThIBaeTCs; €) BOCTIPUHUMACTCS; K) pa3pyliaercs;
B) 3alIOMHHAETCS; ) U3MEpSETCS; ) nuieTcs;



I') JCJINTCS Ha YacTH; 3) IPUHUMAETCS; M) YIpOULIaeTcs.

1.12. [TpuBeaute npuMepbl 00paboTKH HHPOPMAIIMK YeTOBEKOM. UTO SBIsSETCS
pe3yJbTaTaMu 3Toi 00paboTKu?

1.13. ITpuBeaute npuMepbl HHPOPMALIH:

JIOCTOBEPHOW U HEIOCTOBEPHOM;

MTOJTHOM M HETIOJTHOM;

IICHHOM 1 MaJIOIICHHOM;

CBOEBPEMEHHOM 1 HECBOEBPEMEHHOM;
MOHSITHOU UM HEOHSATHOM;

JIOCTYITHOM Y HEJOCTYITHOM JJIs1 YCBOCHUS,
KpaTKOH U MPOCTPaHHOM.

°
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1.14. HazoBure cucremsl coopa 1 00paboTKu HH(OPMALIUY B TEJIE YEIOBEKA.

1.15. [TpuBeauTe NpUMEPHI TEXHUYCCKUX YCTPOMCTB U CUCTEM, TIPEHA3HAYCHHBIX JIJIS
cbopa u 006paboTKu HHGOPMAITHH.

1.16. Ot yero 3aBUCUT UHPOPMATUBHOCTH COOOILIEHNUS, IPUHUMAEMOTO YEIOBEKOM?

1.17. Tloyemy konmmuecTBO UH(OPMAIIMK B COOOIIECHNUHN yI00HEE OLIEHUBAThH HE 10 CTETIICHH
yBEJIMUYEHUS 3HAHUS 00 O0BEKTE, a M0 CTENEHU YMEHBIICHHS] HEONPEIeIEHHOCTH HallluX 3HAHUN
0 HEM?

1.18. Kak onpenensiercs: eIMHUIIA U3MEPEHUS KOJTMYECTBa HH(pOpMaIn?

1.19. B kakux ciyyasx ¥ Mo Kakoi ¢hopmyJsie MOKHO BBIYUCIIUTh KOJIMYECTBO HH(OpMAITUH,
co/iep Karieiicss B cCooOeHuun?

1.20. TTouemy B hopmye XapTiu 3a OCHOBaHUE JIoTapudMa B3SITO YUCI0 27
1.21. ITpu kakom ycnoBun popmyna lllennona nepexoaut B popmyiny XapTiu?

1.22. Yro onpenenser TepMuH "OUT" B TEOpUH HHGOPMAITUN M B BEIYUCIUTEILHON
TEXHUKE?

1.23. [IpuBeaute npuMepbl COOOIIEHHH, THPOPMATUBHOCTH KOTOPBIX MOKHO OJHO3HAYHO
OIIPENIEIIUTb.

1.24. [IpuBenuTe mpuUMeEpPHI COOOIIEHUH, COIep KaIUX OJHH (1Ba, TpH) OUT MHGOPMAITUH.



1.12. Ynpa:xxHeHus

1.1. 3anumuTe MHOKECTBO BApUAHTOB 3arOpaHUs IByX CBETO(OPOB, PACIIONOKEHHBIX Ha
COCETHUX TEPEKPECTKAX.

1.2. Tpu yenoseka, lBanos, [lerpoB u Cugopos, 06pasyioT ouepeib. 3aluIInTe Bce
BO3MOYKHBIE BapHaHThI 00pa30BaHUs ATOM OUEPE/IN.

1.3. HazoBute Bce BO3MOXKHBIE KOMOMHAIIMHU M3 JIBYX PA3JIUYHBIX HOT (BCETO HOT CEMB: JI0,
pe, M, (ha, Comb, Jis, CH).

1.4. ITyctb rosocyroT 3 yenoBeka (roiocoBanue "maa'"/"Her"). 3anummTe BCe BOZMOXKHBIC
HUCXOObI I'OJIOCOBAHUA.

1.5. Ilpenmnonoxum, 4To UMEIOTCS 3 aBTOMOOWIbHBIEC TOpOTH, uayiue oT [lapmwka o
Tyny3sl, u 4 — ot Tyny3sl 10 Maapuaa. CKoJIbKMMHU CIOCOOaMM MOKHO BBIOPATh 0pOTYy OT
[Mapmxa B Maapun uepe3 Tymny3y? IlonbITaiitech HalTH cUCTEMaTUYECKUI METOA JUIS
HOCJIEI0BATEIBHOTO HaX0XK/IEHHs peIlieH s TaK, YTOObI MOYKHO ObUIO COCTABUTh CIIUCOK
CI0CO0O0B, HE MPOIYCTUB HU OJHOTO U3 HUX.

1.6. IToe3x HaxoaAMTCS HA OJJTHOM M3 BOCbMH ITyTel. CKOJIbKO OUT MH(GOPMAITUU COICPIKUT
COOOIIIEHHE O TOM, T'I€ HAXOAUTCS Moe3a?

1.7. CxonbKO CyIIECTBYET PAa3IMYHBIX JTBOMYHBIX MTOCIEA0BATEILHOCTEN U3 OAHOTO, ABYX,
TPEX, YETHIPEX, BOCbMU CUMBOJIOB?

1.8. KakoB nndopmMannonHuslii 006EM cooltieHust "4 nomuro uyonoe meHosenve " ipu
YCIIOBHH, YTO OJIMH CUMBOJI KOJUPYETCS OTHUM OalTOM M COCEHHE CJIOBA Pa3ACiICHBI OJHUM
npobesnom?

1.9. Onpenenure npuOIN3UTENHEHO UHPOPMALIMOHHBINA 00BEM:
e a) JTOU CTPaHULbl KHUIY;
e ©) BCCU KHHUTH,
e ) MO3JPAaBUTEILHON OTKPBITKU.
1.10. Cxonbko OUT HEOOXO0AUMO, YTOOBI 3aKOIUPOBATH OLICHKU: "HEYAOBIETBOPUTEIILHO",

"yaonerBoputenbHo", "xopouo" u "oTian4Ho"?

1.11. CKOJBKO pa3InYHBIX CHMBOJIOB, 3aKOJUPOBAHHbBIX OalTaMH, COJEPKUTCS B
COOOIIICHUN: 1101001100011100110100110001110001010111 ?



1.12. Cxonbko OalT maMaTu HE0OXO0UMO, YTOOBI 3aKOUPOBATH N300paKeHNE HA dKpaHe
KOMITPIOTEPHOTO MOHHUTOPA, KOTOPBIM MOXKET 0ToOpakath 1280 Touek mo ropuzonTtanu u 1024
TOYEK I10 BEpTUKAIU pu 256 1BeTax?

1.13. Pemure ypaBHenwue: 8" (6ur) = 32 (Ko6aiir).

(22 @Gur) = &7 (K6aii),
1.14. Pemnre cucreMy ypaBHEHUI g

\ 22! (MGaiir) = 16 (6ur).

1.15. Onpenenure npaBuiia GOPMUPOBAHKS MPUBEAEHHBIX HIKE MOCTIEA0BATEIILHOCTEN 1
BCTaBbTE MPOMYIICHHBIC YUCIIA:

a)l,3,5,..,9; xK) 128, 64, 32, ..., 8; H) 15 (27) 42
0) 20, 15, ..., 5; 3)4,9,17, 35, ..., 139; 30 (...) 55;
B)1,2,4,..,16; n)1,2,2,4,8, ..., 256; 0) 10 (50) 15
r1,4,9,..,25; k) 2, 3, 10, 15, ..., 35; 17 (...) 20;
n)1,8,27,..,125; m)1,3,3,9, .., 6561; m) 143 (56) 255
e)1,2,6, ..., 120; M) K, O, X, 3, T, ..., ; 218 (...) 114.

Oteerbl — Pazgeda 1. BBeaenne B uHGpopMaTHKY

1.1. O603HaunM HOMEpa cBeTohopoB Iubpamu 1 u 2, a 1BeTa UX 3aropaHusi — OykBamu 3
(3enénsrit), XK (xénrtorit) u K (kpacHsrif). Torga nCkoMoe MHOKECTBO COACPKUT CAeAyomme 9
3JICMCHTOB: 31 - 32, 31 - >K2, 31 - Kz, >K1 - 32, >K1 - >K2, >K1 - Kz, K] - 32, Kl - )Kz, K1 -
K.

1.2. BapuaHTOB BCETro LIECTh:

1) UBanos, IletpoB, Cuaopos; 4) Ilerpos, Cunopos, MBaHOB;
2) VBanos, Cunopos, [letpos; 5) Cunopos, MBanos, Iletpos;
3) [lerpos, BanoB, Cumopos; 6) Cunopos, Iletpos, iBaHOB.

1.3. KomOunamuii Bcero 42:
"I[O-pe", ”I[O-MI/I”, .y ",HO-CI/I", "pe-I[O", "pe-MI/I", .y "pe-CI/I", "MI/I-I[OH, "MI/I-pe”, .y "MI/I-CI/I",

.., "cm-mo", "cu-pe", ..., "cu-ns".




1.4. IcXx010B BCETO BOCEMB:

"ma-ga-ma'", "na-ma-ger", "ma-mer-ga", "ga-Her-getr", "HeT-ma-ga", "HeT-ga-HET",
"HeT-HEeT-HET".

HeT-HeT-1a",

1.5. J/IBeHaaLIaThIO CIOCOOAMH.

1.6. 3 6ura napopMarmn (8 = 2°).

1.7. JIBOMYHBIX TIOCIICIOBATEILHOCTEH M3 OJTHOI'O OUTa BCEro 2l= 2, U3 IByX OMTOB — 2’=
4, u3 Tpex OUTOB — 2= 8, U3 YeTbIpex OUTOB — 2= 16, U3 BoCbMHU OUTOB — 28=1256.

1.8. 24 Gatira, uau 192 Oura.

1.10 /IBa 6uta: 00 — "weyn.", 01 — "ymos.", 10— "xop.", 11 — "otm.".

1.11. Pa3z6uBaeMm cooOmieHrne Ha BOCbMEPKH OUTOB (TO €CTh, HA OANTHI):
01001100 01110011 01001100 01110011 01010111.
CpaBHuBas 6aiiThl MeXTy OO0, BUANUM, YTO NIEPBBIM U TPETUH, a TAKXKE BTOPOU U YETBEPTHIN
6aiiTel omHaKoBbIe. Clie10BaTeIbHO, PAa3IMYHBIX CHUMBOJIOB BCETO TPH.

1.12. Bcero Ha skpane monutopa 1280x1024 = 1310720 Touek. [ KOIUpOBaHUS KaXK 10U
13 TOYEK, KOTOPBIE MOTYT OBITh OKpAIICHBI B 256 1BeToB (256 = 2%) tpeGyercst 8 6ut min 1
Oaiir. T.0., IUIst KOMUPOBAHUS Beero n3oopaxeHus Tpedyercs 1310720 Gawir = 1,25 - 220 Gaiit =
1,25 Moaiit.

1.13. BeipaBHHBaeM pa3MEpHOCTH B JIEBOM U MTPaBOM YACTIX YPaBHEHUS C YYETOM TOTO, YTO
1 KGaiir = 2'° 6ur. 3aTeM npuBomM 06 YacTH K 0HOMY OCHOBaHHMIO 2. Mmeem: 2°* =27 - 213
w27 =2"% [lepexoauM K paBHOCUIILHOMY ypaBHEHHIO 3X = 18, oTkyaa x = 18:3 = 6.

1.14. BolpaBHIBaeM pa3sMEpHOCTH ¢ y4&ToM Toro, uro 1 K6aiir = 2'° 6ur u 1 M6aiir = 27
our. [IpuBouM 00a ypaBHEHHS K OJTHOMY OCHOBAHHIO 2.

%42 = 93075 . 913 x+2 = 3y-15+13,



92¥1 923 _ 4(x-3) 2y-1+23 = 4x-12 ,

oTkymax=11,y=35.

1.15.
a) 7 (4TOOBI OJYYHTH CIICIYIONIEE YHCIIO, HY)KHO K TIPEAbIAymeMy TpruoaBuTh 2: a;= 1, a; = aj.;
+2, 1=2,3,..);
0) 10 (4TOoOBI MOTYYHUTH CIEAYIOIICE YUCIIO, HYKHO OT MPEIbIAYyIero oTHATh 5: a;= 20, aj = aj -
5, 1=2,3,..);
B) 8 (4TOOBI MOJTYYUTH CIAEAYIOIIEE YHUCIIO0, HYKHO MPEBIIyIIee YMHOKHUTE Ha 2: a1= 1, aj = aj. -
2, 1=2,3,..);
r) 16 (Bo3BecTH B KBajgpaT uncna 1,2, 3, ... : aj= i2, 1=1,2,3,..);
n) 64 (BozBectu B KyO uncna 1,2, 3, ... :ai = i3, 1=1,2,3,...);
€) 24 (4T0OBI MOTYYUTh OUEPEIHOE YUCIIO0, HY)KHO MIPEABIAYINEee YMHOXKHTH HA HOMEP YHCIIa: a;=
1, aj = aj-1 ° i, 1= 2, 3, ),
%K) 8 (4TOOBI OMYYHTH CIICTYIOIIEE YUCIIO, HYXKHO MPEIbIAyIee pa3aeauTh Ha 2: a;= 128, a; = aj.
1:2, 1=2,3,..);
3) 69 (4TOOBI OJYYHTH CIICTYIOIIEE YHCIIO, HY)KHO MPEbIAyIee YMHOKUTh HA 2 B K
MOJTyYCHHOMY TIPOU3BEIICHUIO MO0YepETHO MPUOABIATH M BBIYUTATh CAUHUIYY: a;= 4, a; = 2a;.| +
1), i=2,3,..);
n)32(@=1,a=2,a=a.1 - ap, 1=3,4,..);
K) 26 (a=2,a =1+ (1", i=2,3,..);
a) 81 (a=1,a=3,a,=aray...;ai.;, 1=3,4,..)
M) ¢ (BBITTUCAHBI MIEPBBIC OYKBHI I[BETOB PaayTrH: C — "CHHHI");
H) 25 (4ucino B CKOOKaX €CTh Pa3HOCTh MEXK]y YUCIIAMU BHE CKOOOK);
0) 74 (yaBOeHHAsi CyMMa YHCEJl, CTOSIIIIMX BHE CKOOOK);
) 52 (MOIXypa3HOCTh YHCEN, CTOSAIINX BHE CKOOOK).




maBa 2. O0Wwme NpUHUUNDbI

opraHusaumm n paboTbl KOMNLIOTEPOB

2.1. Uto Takoe koMnbHTEP?

Komnvromep (anri. computer — BBIYHCIUTENb) IPEACTABISIET COOOH MPOTrpaMMHUpPyEMOe
3IIEKTPOHHOE YCTPOMCTBO, CIIOCOOHOE 00padaThiBaTh JAHHBIE U IPOU3BOIUTH BBIYUCIICHHUS, a
TaK)Ke BBIMOIHATH APYTHE 3aa4i MAHUITYJIMPOBaHUSI CUMBOJIamu [S1].

CYHIGCTByeT ABa OCHOBHBIX KJIaCCa KOMITIBIOTCPOB:

e nudpoBbLIe KOMNbIOTEPDI, 00PAOATHIBAIONINE TAHHBIC B BUJIE JIBOUYHBIX KOJIOB;

e AHAJIOTOBBbIE KOMIbIOTEPHI, 00padATHIBAIOIINE HEMIPEPHIBHO MEHSIOMUECS (PU3UICCKUE
BCIIMYHNHBI (BHGKTpI/I‘-ICCKOG HAIIpsZKCHUEC, BPpEMA U T.I[.), KOTOPLIC SBJIAIOTCSA aHaJIOraMu
BBIYUCIIIEMBIX BEJTUYMH.

[TockoyibKy B HacTosIIee BpeMsi MOJABISIONIEE OOJBIIUHCTBO KOMITBIOTEPOB SIBIISIOTCS
mudpoBbIMU, Hanee OyIeM paccMaTpuBaTh TOJBKO ATOT KiIacCc KOMIBIOTEPOB U  CIOBO
"Komnwvromep" ynoTpeOsaTh B 3HAUCHUH "yupposoii komnvromep".

OcHoBy KOMIIBIOTEPOB 00pa3yeT anmnaparypa (HardWare), moctpoeHHasi, B OCHOBHOM, C
HCIIOJIb30BAHUEM DJIEKTPOHHBIX U JIEKTPOMEXAHUYECKHUX JIEMEHTOB U yCTpOoUcTB. [IpnHImn
NENCTBHUS KOMITBIOTEPOB COCTOMT B BBITIOMHEHUH mporpamm (SoftWare) — 3apaHee 3a/1aHHBIX,
YEeTKO ONPENSIIEHHBIX MTOCIIEIOBATEIBHOCTEH apU()METHUECKUX, JIOTUISCKUX H JPYTUX
onepauum.

JIrobast KOMIBIOTEPHAS MPOTPaMMa MPEACTABISET COOOM MOCIEeIOBATEILHOCTh OTACIBHBIX
KOMaHJI.

KomaHnia — 3T0 onmcaHue ornepaiyy, KOTOPYIO JODKSH BITOIHUTH KoMIbioTep. Kak mpasuiio,
y KOMaH/JIbI €CTh CBOU k00 (YCIIOBHOE 0003HAYEHUE), UCXOOHble OanHble (OTIEPaHIbI) U
pesyromam.

Hampumep, y xomannael "crnoowcums 0ea uucna" onepaHiaMu SIBISIOTCS cllaraeMble, a
pe3ysibTaTOM — UX CyMMa. A y KOMaHbl "cmon" ONepaHliOB HET, a PE3yJIbTATOM SIBIISIETCS
IpeKpaleHne padoThl IPOrpPaMMBbI.

PesynpTaT KOMaHIbBl BbIpa0aThIBAETCS MO TOYHO OMPEIEICHHBIM JUJISl TaHHOW KOMaHbI
IpaBuJiaM, 3aJ10KEHHBIM B KOHCTPYKIMIO KOMIIBIOTEPA.

COBOK}’HHOCTB KOMaH/, BBIITIOJIHACMBIX JaHHBIM KOMIIBIOTCPOM, HA3BIBACTCA CHCTEMOM KOMaHJI
9TOT'0 KOMITBIOTEPA.




Kommnbiorepsl paboTaloT ¢ O4Y€Hb BBICOKON CKOPOCTBIO, COCTaBIISIONICH MUJUTMOHBI —
COTHM MUJUJIMOHOB OIE€paluii B CEKYH]Y.

2.2. Kak ycTpoen komunbrTep?

Pa3Ho00Opazue coBpeMEHHBIX KOMITBIOTEPOB OYE€Hb BEJIMKO. HO UX CTPYyKTypbl OCHOBaHbI Ha
00X JIOrMYeCKUX MPUHIHUNAX, TTO3BOJISIONINX BBIICIUTH B JIIOOOM KOMIBIOTEPE CIIEAYIOIINE
rJIaBHbIE YCTPOHCTBA:

e HaMATH (3aIOMHUHAIOIIEE YCTPOUCTBO, 3Y), COCTOALIYIO U3 IEPEHYMEPOBAHHBIX SIUYEEK;

e Ipolieccop, BKIOUAIONMKA B cebs ycrpoiicTBo ynpasjenusi (YY) u apupmMeTrnko-
Jornuyeckoe ycrpoiicrtpo (AJIY);

e YCTPOHCTBO BBO/A;

e YCTPOMCTBO BHIBO/JA.

OTH yCTpONCTBA COEIMHEHBI KAHAJAMM CBSI3H, [10 KOTOPBIM NepeaaeTcs nHpopMalus.
OCHOBHBIE YCTPOICTBAa KOMIBIOTEPA U CBA3U MEXIY HUMM IPEICTABICHBI HAa cXeMe (pHC.

2.1). XKupHbIMH cTpeslKaMHM IOKa3aHbl MyTH W HaNpaBlIeHUs [BWKEHUS HHPOpMalUH, a
IIPOCTBIMU CTPEJIKAMU — IIyTH U HAIIPABJICHHUs [IepeJady YIIPaBIAIOIINUX CUTHAJIOB.

¥ |
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Puc. 2.1. ObLias cxema KomnbloTepa
DOYyHKIUM TAMATH:
e mnpuéM uHGOpPMALUMH U3 IPYTUX YCTPOMCTB;
e 3aNOMUHAHHMe HH(OPMALNHY;
e BbIIa4a HHGoOpMaNUM 110 3a1POCy B APYTrHe YCTPOMCTBA MAIIMHBI.
DyHKIUM poLeccopa:
e 00pa0doTKa TaHHBIX MO 33JaHHOI MPOrpaMMe ITyTEM BBHITIOIHEHUS apU(YMETHIECKUX H

JIOTUYECKUX OTepaIuii;
e MpOrpamMMHoOe ylnpaBJjieHue padoToil yCTPOHCTB KOMITbIOTEPA.

Ta yacTpk nporeccopa, KOTOpast BBIMOIHAET KOMaHIbl, HA3bIBACTCS APHU(PMETHKO-IOTHYEeCKHM
ycrpoiictBoM (AJIY), a npyrast €ro 4acTb, BBINOJIHAOLIAS (PYHKIUH yIIpaBICHUS
yCTPOHCTBaMH, Ha3bIBAETCs YCTPOiicTBOM ynpaBiaeHus (YVY).




OOBIYHO 3TH J1Ba YCTPOMCTBA BBIACNAIOTCS YMCTO YCIOBHO, KOHCTPYKTHBHO OHH He
pasieJieHbl.

B cocrase nmpoueccopa HMECTCA pPAa CICHUATIUM3UPOBAHHBIX JOIMOJHUTCIIBHBIX AYCCK
IMaMsATH, Ha3bIBAEMBIX PEruCcTpamMu.

Peructp BbINONHAET PYHKLNIO KPATKOBPEMEHHOI'O XpaHEHUs YHCiIa WM KoMaH bl Haz
COJEPKUMBIM HEKOTOPBIX PETMCTPOB CHELUAIBHbIE IEKTPOHHBIE CXEMBI MOT'YT BBIIIOIHSTh
HEKOTOpble MaHunysinuu. Hanpumep, "Beipe3aTs” OTAEIbHBIE YACTH KOMaHABI AJIS
MOCIIEAYIOIIEr0 X UCIIOJIb30BAHNUS MM BBIIOJIHATEH ONPEEICHHbIC apu(hMETHIECKUE OTIEPALIUH
HaJ| YUCJIAMH.

OCHOBHBIM 3JIEMEHTOM PETUCTPA SIBISIETCA DJIEKTPOHHAS CXEMa, HAa3blBaEMas TPHUITEPOM,
KOTOpasi CIIOCOOHA XpaHUTh OAHY ABOMYHYIO IUQPY (pa3psn ABOUYHOTO Koja). Jlormueckas
CXeMa TpUrrepa olnMcasa B paszaene 5.7.

Pezucmp npencraBnseT co60il COBOKYITHOCTh TPUITEPOB, CBA3AHHBIX APYT C APYTOM
orpeeN€HHBIM 00pa3oM 001Iel cucTeMOl ynpaBieHuUs.

CymecTByeT HECKOIBKO THUIIOB PETUCTPOB, OTJIMYAIOIIMXCSA BHMJIOM  BBIIOJHAEMBIX
onepanuii. HekoTopelie BaxKHBIE PETUCTPBI UMEIOT CBOW Ha3BaHUs, HAIPUMED:

e cymmarop — peructp AJIY, yuacTByromuii B BBINOJIHEHUH KayKJOW ONEpaLuy;
e CYETYMK KOMaHJ — peructp YV, COAEpKUMOE KOTOPOTO COOTBETCTBYET aapecy

OUYEePEHOHN BBHIIOIHAEMOI KOMaH/Ibl; CIIYXKHT Uil aBTOMAaTHYECKOW BEIOOPKU IPOTPaMMBI
13 MOCJIEOBATEIIBHBIX SIYEEK MTaMATH;

e perucTp KoMaHA — peructp YV Ui XpaHEHHUs KoJa KOMaHJbl Ha MEpUOJ BPEMEHH,
HEOOXOIUMBIN JUIsl €€ BBINONHEHUs. YacTh €ro paspsAaoB HCIOJIB3YEeTCs A XpaHEHHs
KO/1a ONepaluM, OCTaJIbHbIE — JUIsl XPAaHEHUS KO/I0B aJpecoB ONepaH/I0B.

2.3. Ha kakuX NpUHIMIIAX MOCTPOEHbI KOMIIBIOTEPHI?

B ocHOBY moOCTpoeHHS TOJABISIONIETO OONBIIMHCTBA KOMIBIOTEPOB  IMOJOKEHBI
CIeIyIoIMe OOINWe TPHUHIMIE, CPOpMyIUpoBaHHbIE B 1945 T. aMepUKAHCKUM YYEHBIM
xonom ¢on Heitmanom.
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Puc. 2.2. [IxxoH dooH HenmaH, 1945 .

1. IpuHOMn nporpaMMHoOro ynpassjenus. W3 Hero cieayeT, YTo MporpaMMa cOCTOHT
13 Ha0opa KOMaH/I, KOTOPbIE BHINMOJIHAIOTCS MPOIECCOPOM ABTOMATHYECKH APYT 3a APYroM
B OIpe/leIeHHOI MocJIe10BaTeIbHOCTH.

Bri6opka mporpaMMbl U3 MaMsTH OCYIIECTBIISETCS C MOMOUIbI0 CUETYHKA KOMAHJ. DTOT
perucTp Inpoueccopa NnocjaeA0BaTeJbHO YBeJNUYMBACT XPAHUMBII B HeM ajpec o4YepeaHOou
KOMAaH/Ibl HA IJIMHY KOMAH/IbI.

A Tak Kak KOMaHJbl IPOrpaMMbl PACIIONOKEHBI B MAMSITU APYT 3a APYrOM, TO TEM CaMbIM
OpraHu3yeTcsi BBIOOpKA IIETTOYKH KOMaH{ U3 IOCIIEA0BATEILHO PACIIONOKEHHBIX SUEEK MaMSITH.

Ecnu ke Hy)XHO Mociie BBINOJHEHHUS] KOMaHbl MIEPEUTH HE K CIEAYIONIEH, a K KaKOW-TO
JIPYToil, HCTIOJIb3YIOTCSl KOMAH Ibl YCJIOBHOIO WK 0€3YCJA0BHOIO MEPEX0/I0B, KOTOPHIC 3aHOCAT
B CYETYMK KOMAH/ HOMep siYeiiki MaMsiTH, coJep:Kalleid ciaeayromyrw KoManay. Beioopka
KOMAaH/J U3 ImaMsTu nperamaeTcs[ IIOCJIC JOCTUIKCHUA U BBIITOJIHCHUA KOMAHIbI “CI’I’lOI’l ”.

Takum  oOpazoMm, mpomeccop HCHOJHSET MNPOrpaMMy aBTOMATHYeCKH, 0e3
BMEIIATEIbCTBA YeJI0BEeKa.

2. [IpuHUMI OJHOPOAHOCTH NaMATH. [IporpamMMbl U TaHHBIE XPAHSITCS B OJTHON U TOU K€
naMatu. [lo3ToMy KOMIIBIOTEP HE PA3IUYAET, YTO XPAHUTCA B JAHHOM sSYEKe MaMsITH — YHUCIIO,
TEKCT WM KoMmaHma. Hajg xoMaHgaMu MOKHO BBITIONHSATH TaKHWE K€ JCHCTBHSA, KaKk W HaJ
JAHHBIMU. DTO OTKpPBIBAET WLENbIA psAl BO3MOXkHOcTel. Hampumep, mporpamma B mpouecce
CBOEr0 BBHINMOJHEHHS TAK)Ke MOKET MOJABEPraTbCcs nepepadorTke, 4To MO3BOJSET 3a/1aBaTh B
camoii mporpaMMe MpaBujia MOJTyYeHHs] HEKOTOPBIX €€ YacTel (Tak B MporpaMMe OpraHu3yeTcs
BBITIOJIHEHWE IMKJIOB M TOJANporpamMm). bosiee Toro, koMaHabl OJHOH MPOrpaMMbl MOTYT
OBITH NMOJIyYeHbl KAaK Pe3yJibTaThl MCHOJHEHHs APYyroi mporpammsbl. Ha 3ToM npunnumne
OCHOBAaHbl METOJAbI TPAHCASALUMH — TMepeBOJa TeKCTa TMNPOrpaMMbl ¢ A3bIKA
NMPOrPaAMMHUPOBAHUS BbICOKOTO YPOBHS HA AA3bIK KOHKPETHOM MAIIMHBI.

3. Ilpunumn ___aapecHocTH. CTPYKTYpHO OCHOBHAasE MNaMATh COCTOMT W3
NnepeHyMepOBaHHBIX sfiYeeK; MpPoIeccopy B MPOU3BOJIbHbIIE MOMEHT BpeMeHHM I0CTyIHAa
Jodan siueiika. OTcrona ciaeayeT BO3MOKHOCTh JaBaTh KMEHa 00JIacTAM MaMATH, TaK, YTOOBI K




3aIIOMHEHHBIM B HHMX 3HAYCHHSIM MOYKHO OBLIO BIIOCJICACTBUU 06pau1aTbc;1 nin MCHATH UX B
IMPpOLECCEC BBIIIOJIHECHUA ITPOTpaMM C UCITOJIb30BAHUEM IIPUCBOCHHLIX HMCH.

KommnbroTepsl, NOCTpOEHHBIE HA ATUX MPHUHIMIIAX, OTHOCATCS K TUILY (POH-HEHMMAHOBCKHUX.
Ho cymecTtBytoT KOMIBIOTEPHI, NPUHIMIHAIBHO OTIHYaronuecs ot ¢GoH-HeHMaHOBCKUX. Jliis
HUX, HAllpUMEP, MOKET He BBINMOJHATHCH NPUHIHUN MPOrPaMMHOIO YNpPaBJIEHHUs, T.€. OHU
MOTYT paboraTh 0e3 ‘“‘cueTyrMka KOMaHZ ', YKa3bIBAIOIIETO TEKYIIYIO BBIMIOIHAEMYIO KOMaHIY
nporpaMMmel. Jlnst oOpamieHus K KaKoW-IMOO TIEPEMEHHOW, XpaHSIIeWcs B IMaMSITH, STUM
KOMITbIOTEpaM He 00s13aTeIbHO AaBaTh el MMsA. Takue KOMIBIOTEPHl HA3bIBAIOTCS He-()OH-
HEMMAHOBCKHMH.

2.4. YTto Takoe koMaHaa?

Komanoa — 310 onucanue 351eMEHTapHOI onepanuy, KOTOPYIO JOJKEH BBIIOIHUTD
KOMIIBIOTEP.

B o6miem cirydae, koMaHaa COAEPKUT CIASAYIONIYI0 HHPOPMAIIHIO:

e KO/ BBINOJHAEMOH ONEpPaLINH;
e yKa3aHMs [0 ONPEACICHUIO ONePaHI0B (WU UX aJIpecoB);
e YKa3aHWs 10 Pa3MEIIEHUIO II0Jy4aeMOro pe3yabTara.

B 3aBucuMoOCTH OT KOJIMUYECTBA OMEPaHI0B, KOMaH bl OBIBAIOT:
e  OJIHOAJPECHBIE;
e JIBYXaJpeCHBIC;
e TpEXaJpecHbIE;

e TNEPECMCHHOAAPCCHBIC.

KOMaHI[BI XpaHATCA B sTYeHKaX IMaMsITH B JBOMYHOM KOJIC.

B coBpeMEeHHBIX KOMITBIOTEpaX AJAMHA KOMAH/I MepeMeHHas (0OBIYHO OT JBYX J0 YETHIPEX
0aiiToB), a cmoco0bl yKa3aHHUsl apecoB MepeMeHHbIX BechbMa pa3HooOpa3Hble. B agpecHoi
qaCcTu KOMaHAbI MOXKET OBITH YKa3aH, HalIpuMep:

e caMm ornepaH/[ (YUCIO UK CUMBOI);

e ajJpec omnepaHjia (Homep OaiiTa, HaUMHasl C KOTOPOT'O PACIIONOKEH ONEPaH]);

e azpec ajpeca omepaHga (Homep OaiiTa, HauMHash C KOTOPOTO PACHOJOXKEH ajapec
oTiepaH/ia), u Jip.

PaCCMOTpI/IM HCCKOJIBKO BO3MOZKHBIX BaAPHUAHTOB KOMAaHAbI CJ/I0KCHUA (aHFJ'I. add —
CJ'IO)KGHI/IC), IIpu 3TOM BMECTO I_[H(i)pOBBIX KOIOB U aaApECOB 6yz[eM NOJIb30BAThHCA YCJIIOBHBIMU

0003HaYEHUSIMHU:

e oOJHoOaApecHass KoMaHAa add x (ComepXHUMO€ SUYEUKH X CJIOXKUTb C COACPKUMBIM
cyMMmaropa, a pe3ynbTar OCTaBUTh B CyMMarope)

]+




AByXajpecHasi KoMaHAa add x, y (CIOXKUTb COAEPKUMOE S4YEEK X U y, a pe3yibTar
IIOMECTUTH B SIYCUKY y)

EEE

TpexajapecHas kKoMaHaa add x, y, 7 (COOEPKUMOE STYCHKU X CIIOKHUTH C COJAEPKUMBIM
STYCHKH y, CyMMy MIOMECTHTh B STYCHKY 2)

z

add‘x‘y

2.5. Kak BoInoJiHsIeTCA KOMaH/aa?

Brimonnenne koMaH bl MOXKHO IMPOCJICANUTD IO CXEMC!:

¥ |
[Tarazre Mpomreceop
et CHETHWE KO MAHD
NPOT PAMMA . Yy
TIPETHCTP KO MAHD
# FEMMCTPBI ONEPAHOOE ANY

AAHHBIE - CYMMATOP
i !
— BBOJA BblBOA™*
t +

OOLwasn cxema KomnbloTeEpPa
Kak mpaBwuiio, 3T0T mporiecc pa3ouBaeTcs Ha CISAYIOMINE STaIbL:

U3 SA4YEWKM MaMATH, agpec KOTOPOH XpaHUTCS B CUETYMKE KOMaHJ, BbIOMpaeTcs
ouepeHasi KOMaHIa; COAEPKUMOE CUETYMKA KOMaH/ IIPU 3TOM yBEIUYHUBACTCS HA JUIMHY
KOMaH/Ibl;

BbIOpaHHAs KOMaH/a MepeaaeTcsl B yCTPOWCTBO YIPABJICHUS HA PETUCTP KOMAaHT;
YCTPONCTBO yINpaBJIeHUs pacIn(pOBBIBAET aIPECHOE M0JI€ KOMaHIbl;

o curHajaM YV omnepaHjpl CUMTBIBAIOTCS W3 MaMATH W 3anuckiBatoTcss B AJIY Ha
CIELAJIBHBIE PETUCTPBI ONIEPAHOB;

YV pacumudpoBeiBaeT Kox omepanmuu U BbigaeT B AJIY cUrHaN  BBITIOTHUTH
COOTBETCTBYIOILYIO ONEpalUIO HaJl JaHHBIMU;

pe3yabpTaT ornepanuu Jubo 0cTaeTcs B MpoIeccope, JIMO0 OTHPaBIseTCs B MaMsITh, €CIIU B
KOMaHJie OblJI yKa3aH aJipec pe3ysbTara;

BCE IPEBITYIINE ATAIbBI TOBTOPSIOTCS 10 TOCTUKEHUSI KOMaH bl “‘cTom’.

2.6. UTo TaKkoe apXUTEKTypPa U CTPYKTYypPa KoOMIIbHOTEpa?



[Ipn paccMOTpeHMM KOMIBIOTEPHBIX YCTPOMCTB HPHUHATO pa3inyaTbh UX apXUTEKTypy U
CTPYKTYDpY.

HaubGonee pacipocTpaHeHsbl CleIyIONIHE apXUTEKTYPHBIC PEIICHUSI.

® Kiaccnueckasi apxMTeKTypa (apxutekrypa ¢pon Heiimana) — oxHO apudMeTHKO-
jorudeckoe ycrpoiictBo (AJIY), yepe3 KoTopoe MPOXOIUT IMOTOK JAHHBIX, M OJJHO YCTPOMCTBO
ynpasieHus (YY), depe3 KOTOpoe NMPOXOAUT MOTOK KOMaHJ — mporpamma (puc. 2.1). 9to
OJHONPOLECCOPHBIH KommblOTep. K 3ToMy THIy apXUTEKTYphl OTHOCUTCS M apXUTEKTypa
MIEPCOHATBHOTO KOMITbIOTEpA ¢ 00LIeil IUHOI, TOApOOHO paccMoTpeHHas B pasaene 2.18 (puc.
2.26). Bce GyHKIIMOHATBHBIC OJIOKH 371€Ch CBSI3aHBI MEXIy COOOM OOIIEH MUHOW, Ha3bIBAEMOM
TaK)K€ CHCTEMHOI MArUCTPAJIbIO.

[lepudepuiinpie ycTpoiicTBa (IPUHTEP U 1p.) MOAKIIOUAIOTCA K allaparype KOMIbIoTepa
yepe3 CHelMajbHbIe KOHTPOJLIEpPbl — YCTPOWCTBA YyNpaBJjieHHs mepHdepuiiHbIMU
yCTpoOicTBAMHU.

® MHOronpoIeccopHasi _apxXMTeKTypa. Hamuunme B KOMIBIOTEPE HECKONBKUX

MPOLIECCOPOB O3HAYAET, YTO MAPAJJIeIbHO MOXKeT ObIThb OPraHM30BAHO MHOIO IIOTOKOB
JAHHBIX M MHOI0 MOTOKOB KoOMaHA. TakuMm o0pa3oM, MapajuieIbHO MOTYT BBIITOJIHATHCS
HECKONBKO (parMeHTOB onaHOW 3azaun. CTPyKTypa TakKOH MAaIIWHBL, HMEIOMIeH OOIIyIo
OIEPaTUBHYIO NMaMATh U HECKOJIBKO MPOIIECCOPOB, MIPEICTABICHA Ha puc. 2.3.
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Puc. 2.3. ApxuTtekTypa MHOronpoLecCopHOro KomnboTepa

® MHOroMalmmMHHASE BIYUCJIUTEIbHAS CUCTEMA. 3/1eCh HECKOJILKO Ipoueccopos,
BXOASIIIUX B BBIYMCJIUTEIbHYI0 CHCTEMY, He HMEKT o0llell OmepaTMBHON NaMATH, a
HMEIT KaXKIbIH CBOI0 (JIOKAJIbHYI0). Ka)KIblli KOMIIBIOTEP B MHOTOMAIIMHHOW CHCTEME UMEET
KJIACCUYECKYI0 apXMUTEKTYypy, M Takas CUCTeMa MPUMEHSETCS AO0CTAaTOYHO MUpoko. OmHako
3¢ deKT OT NPUMEHEHHUsI TAaKOH BBIUYUCIUTENBHOW CUCTEMBI MOXKET ObITh HMOJYYEH TOJIBKO IPH
pelIeHnH 3a/1ay, UMEIOUINX OYEHb CHELMAIBHYIO CTPYKTYpPYy: OHA J0JKHA Pa30MBATHCH Ha
CTOJIbKO €1200 CBSI3aHHBIX MO/A321a4, CKOJIbKO KOMIILIOTEPOB B CHCTEMe.

HpeI/IMy'IJ_[eCTBO B 6BICTpOI[€fICTBPIPI MHOT'OITPOLICCCOPHBIX n MHOI'OMAalllTMHHBIX
BBIYUCIIUTEIIBHBIX CUCTEM IIEPEC OJHOIIPOUECCCOPHBIMU OYCBHUAHO.

® ApDXHTEKTYpa C HapajuleJbHbIMU HPOLECCOPAMH. 37ech HeCKOJbKo AJIY
padoTaT moA ympabJeHHeM OJHOro YY. DTO 03HAYaeT, 4TO MHOXKECTBO JAHHBIX MOXKET
oOpabatrbIBaThCsl MO OJHOW IMpOrpaMMe — TO €CTh [0 OJHOMY IOTOKY KOMaH[. Bpicokoe
ObICTpOJCIICTBHE TaKOM apXUTEKTypbl MOXHO MOJYYUTh TOJBKO Ha 3ajadyax, B KOTOPBIX
OJIMHAKOBbIE BBIYMCIUTEIbHBIE ONEPALUK BBIIOJHSIIOTCS OJHOBPEMEHHO Ha pPa3IMYHBIX
OJTHOTUIHBIX Habopax MaHHbIX. CTPYKTypa TaKUX KOMIIbIOTEPOB MPE/CTaBIeHA Ha pucC. 2.4.
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Puc. 2.4. ApxutekTtypa ¢ napannesibHbIM NpoLeccopoM
B COBpPEMCHHBIX MaAllMHAX 4YaCTO IMPUCYTCTBYIOT OJIEMCHTBI PA3JIMYHBIX THUIIOB

apXUTEKTYpHbIX pemeHui. CylecTBylOT M TaKUE apXUTEKTYpHbIE PEIIEHUs, KOTOpbIE
pPaguKaIbHO OTINYAKOTCA OT PACCMOTPEHHBIX BBILIIE.

2.7. YTo Takoe HeHTpaAJIbHBIH mpolueccop?

Llenmpanvuviii npoyeccop (CPU, ot anrn. Central Processing Unit) — 310 ocHOBHOI1 paboumii
KOMIIOHEHT KOMIIbIOTEepa, KOTOPBIH BBHIIOJIHSET apu(hMETHUECKUE U JIOTUYECKHE OTepalny,
3aJJaHHBIC IPOTPAMMOM, YIPABIISET BEIYMCIUTEIHHBIM IIPOLIECCOM M KOOPIMHUPYET PaboTy BCeX
YCTPOWCTB KOMIIBIOTEPA.

LenTpanbHelii Iporieccop B 00ILEM cly4yae COJIEPKUT B cebe:




e  apU(METHKO-TOrHYECKOE YCTPOICTBO;

e IIWHBI JAHHBIX U IIUHBI aJ]PECOB;

e  PErUCTpHI;

e CUCTYMKH KOMAH],

e  KDIII — OYEHB OBICTPYIO MaMATh Masioro oobema (ot 8 mo 512 Koaiir);
e MaTEeMaTHYECKHUH COMPOIIECCOP YHCEI C IUIABAIOIIEH TOYKOM.

CoBpeMeHHbIE MPOLIECCOPHI BBIMOJIHAIOTCA B BUAEC MHKpOIpoueccopoB. duznyeckn
MHKPOINPOLECCOP MNpeACTaBJsAeT 000l HHTerpajbHYI0 CXeMy — TOHKYH IJIACTHHKY
KPHCTAJIMYECKOT0 KPeMHHs MNPSMOYIroJbHOH (GopMbI IUIOMIAAbI0 BCEro HECKOJbKO
KBA/IPaTHbIX MUJIJIUMETPOB, HA KOTOPO# pa3MellleHbl CXeMbl, peaju3ylolme Bce GyHKuuu
npoueccopa. Kpucrami-ruractTiaka 0OBIYHO TOMEIIAETCS B IJIACTMACCOBBINA MITH KEPAMUYECKHIA
IUIOCKUNA KOPIYC M COEIUHSETCS 30JI0THIMU TMPOBOJKAMU C METaJUIMYECKUMHU IITHIPhKAMU,
YTOOBI €0 MOKHO OBLIO MPUCOETUHUTH K CUCTEMHOMH IJIaTe KOMIIbIOTEPA.

Muxponpoueccop Intel Pentium 4 — nanbonee COBEpIICHHBI M MOIIHBIM MPOLIECCOP
Bbiltycka 2001 r. ¢ TakToBOM yacToToM 10 2 ['urarepil, npeacTaBieH Ha pUCYHKE 2.5 MPUMEPHO B
HaTypaJbHYIO BennuuHy. OH mpeaHazHaueH JUis paOoThl MPUIOKEHUH, TPEOYIOIUX BBICOKOU
IIPOU3BOAUTENIBHOCTH MPOLECCOPA, TAKUX, KaK Mepelaya BUIEO U 3ByKa 1o MHTepHeT, co3nanne
BUICO-MaTEPUAIIOB, paclio3HAaBaHKUE peyH, 00paboTKa TpeXMEepHOH TpaduKH, UTPHI.

i
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Puc. 2.5. Mukponpoueccop Pentium 4. Bug ceepxy (cneea) 1 Bua CHU3y (cnpasa)

B BBIYHCITUTENIEHON CHCTEME MOXET OBITh HECKOJIBKO MapaUIeIbHO pPaboTarommx
MPOIECCOPOB; TAKME CUCTEMbI Ha3bIBAIOTCSI MHOTOMPOIIECCOPHBIMH.

2.8. Kak ycrpoeHa namMaTh?

[TaMATh KOMIIBIOTEpPA MOCTPOEHA W3 JIBOMYHBIX 3alIOMUHAIOIIMX 3JIEMEHTOB — OHTOB,
O00BEIMHEHHBIX B TPYNIBI MO 8 OUTOB, KOTOPBIE HA3bIBAIOTCS GaiTamu. (EMUHUIBI U3MepeHus
namMsTH COBHAAAIOT C €OUHHUIIAMH u3MepeHus uHpopmanuu). Bce 06aliThl mpoHYyMepOBaHBI.
Howmep GaiiTa Ha3pIBaeTCs €0 apecoM.

BaifTbr MoryT OOBEOMHSATHCS B SIMEHKH, KOTOpPHIE HA3bIBAIOTCS Takke cjaoBaMu. Jlis
KQKJIOTO KOMIIBIOTEpA XapakTepHa ONpEeNeeHHas JUIMHA CJIOBa — JiBa, YETHIPE WJIM BOCEMb
0aifiToB. DTO HE HCKIIOYAeT WCIONB30BAHUSA SYCCK MaMATH JPYrod JUIMHBI (HAIpUMeEp,



NOJIYCJIOBO, JIBOMHOE ciioBO). Kak mpaBwiio, B OJHOM MAIIMHHOM CIIOBE MOXET OBITh
IpPEACTaBICHO JUOO OAHO Mejoe uucino, 0o oxHa komaHaa. OnHaKo, JOMyCKarTCs
nepeMeHHble (Qopmarel mpenacTaBieHus uHpopMmaruu. Paz0ueHune mnamsATH Ha CIoBa I
YeTbIpex0aiiTOBBIX KOMIIBIOTEPOB MPEICTaBIECHO B TaOIMILIE:

Baiit 0 | baiit 1 | Baiit 2 | Baiir 3 | baiit 4 | Baiit 5 | Baiir 6 | Baiir 7
MOJIYCJOBO |ITOJYCJIOBO | ITOJYCJOBO IIOJIYCJOBO
CJIOBO CJIOBO
JIBOMHOE CJIOBO

[[Inpoko wucmonb3yroTcs W 0oJiee KPYMHBIC MPOU3BOJIHBIC EIWHUILI 00beMa MaMSATH:
Kuno6aiit, Meraoaiit, 'ura6aiir, a Takxe, B nociennee Bpems, Tepadait u IleraGaiT.

CoBpeMeHHbIE KOMIBIOTEPHl UMEIOT MHOI'O Pa3HOOOPA3HbIX 3alIOMHHAIOLIMX YCTPOMHCTB,
KOTOpBIE CHJIBHO OTJIMYAIOTCS MEXAY COOON MO0 Ha3HAYEHUIO, BPEMEHHBIM XapaKTEPHUCTUKAM,
00bEMY XpaHUMON HMH(pOpPMAIMU M CTOMMOCTH XPAaHEHMs OJUHAKOBOro 00bEMa MH(OpMAIUH.
Paznuuaror 1Ba OCHOBHBIX BUA NaMATH — BHYTPEHHIOI0 Y BHEIIHIOIO.

2.9. Kakue ycrpoiictBa 00pa3yl0T BHYyTPEHHIOIO NAMSATh?

B cocras BHYTpeHHeﬁ mamMsATH BXOIAT ONepaTUBHaAsA NNaMATb, KIII-NIaMATbL H
crnenuajJgbHas NaMATD.

1. OnepaTuBHas NaMATh

Onepamusnas namsame (O3Y, anrn. RAM, Random Access Memory — mamsiTh ¢
MIPOU3BOJBHBIM JOCTYIIOM) — 3TO OBICTPOE 3aIIOMUHAIOIIEE YCTPOHCTBO HE OUEHB OOJIBIIIOTO
00BEMa, HETTOCPEICTBEHHO CBSI3aHHOE C MPOIIECCOPOM U NPEAHA3HAYCHHOE JUIS 3aITUCH,
CUMTBHIBAHUS M XPAHEHUS BHITIOTHSAEMBIX MPOTPaMM U JaHHBIX, 00pabaThIBa€MbIX dITHMHU
MpOrpaMMaMH.

OrniepaTuBHAsl MaMATh HMCIOJIB3YETCS TOJBKO AJsi BPEMEHHOT0 XPAHEHHUS JAHHBIX H
NMPOrpaMM, TakK Kak, KOrjJa MAaIIMHA BBIKJIKYaeTCd, Bce, 4T0 Haxoamwiaoch B O3V,
nponajgaer. J[ocTyn K 3J€MEHTaM OIEPAaTUBHOM MaMATH NPAMOM — O3TO O3HA4yaeT, 4To
KaKAbli 0aliT NaMATH MMeeT CBOM MHAMBUAYAJIbHBIH ajpec.

O6vem O3V o00byHO coctaBiasier OoT 32 g0 512 Moaiit. /1 HecIoXHBIX
aIMUHHUCTPATUBHBIX 3aj1a4 OblBaeT noctarouHo u 32 Moait O3Y, HO CcIOXHBIE 3a7adu
KOMITbIOTEPHOT'0 In3aiiHa MOTyT roTpedoBath oT 512 MobaiiT no 2 I'6aiit O3Y.

O6biyHO O3V  wuHcnmoJiHAeTCST M3 MHTErpajJbHbIX MHKpocxem mnamatdh SDRAM
(cunxponHoe auHamuueckoe O3VY). Kaxapiit uagopmarmonnsiii 6ut B SDRAM 3anomunaeTcs
B BHJE DJIEKTPHUYECKOTO 3apsia KPOXOTHOTO KOHJAEHcAaTtopa, 0Opa3soBaHHOTO B CTPYKTYpe
HOJYIIPOBOJHUKOBOTO KpHcTaiia. [3-3a TOKOB YTEUYKM TakKMe KOHAEHCATOPbI OBICTPO
paspsKalOTCs, W WX TEPHOAWYECKH (IMIPUMEPHO KaXKIble 2 MHJUIMCEKYHIIBI) TOI3apsKAOT
crienuanbHble YCTpoilcTBa. DTOT mpoluecc HasbiBaeTcs pereHepanueid mamsaTH (Refresh
Memory). Muxkpocxemsl SDRAM wumeror émkoctb 16 — 256 Moumt u Oonee. OuHu
YCTaHABJIMBAIOTCS B KOPIyca U COOMPAIOTCS B MOAYJIM MAMSITH.




BONBIIMHCTBO COBPEMEHHBIX KOMIIBIOTEPOB KOMIUIEKTYIOTCS MoOAyJaaMu THna DIMM
(Dual-In-line Memory Module — mMoyb mamMsiTé ¢ ABYXPSATHBIM PACIIOI0KEHUEM MHUKPOCXEM).
B KOMIBIOTEpPHBIX CHCTEMax Ha CaMbIX COBPEMEHHBIX IIpOIECCOpPaX HCIOJIb3YIOTCS
BBICOKOCKOpOCTHBIE MOAY M Rambus DRAM (RIMM) u DDR DRAM.

Puc. 2.6. Mukpocxembl namatn RIMM (cepxy) n DIMM (cHu3y)

Monynu naMsaTi XapakTepHU3YyIOTCsl TAKMMH IlapaMmeTpamu, kak o0bem —(16, 32, 64, 128,
256 unu 512 MoOaiit), ynucjao MmukpocxeM, nacnopruasi yacrora(100 umu 133 MI'r), Bpems
JA0CTYNA K JAHHBIM (6 WU 7 HAHOCEKYH[) U YMCJI0 KOHTAKTOB (72, 168 wiu 184). B 2001 r.
HAYMHAETCS BBIMYCK Moayel namsatu Ha 1 I'6alT u onbITHEIX 00pa3ioB Moyneil Ha 2 I'6aiiTa.

2. Komi-namMorhb

Kow (anrn. cache), win cBepxonepaTuBHasi IaMATh — OYCHB ObIcTpoe 3Y HEOOJIBIIOTO
00bEMa, KOTOPOE UCTIONIB3YETCS MMPH 0OMEHE TAHHBIMH MEX]Ly MUKPOIIPOIIECCOPOM U
OTIEPATUBHOM MaMSTHIO JUISI KOMIIEHCAITUHN PAa3HUIIBI B CKOPOCTH 00pabOTKH MHPOpMAITUH
MIPOLIECCOPOM U HECKOJIBKO MEHEee OBICTPOACHCTBYIONICH ONEPaTUBHOMN MaMSITHIO.

Ksm-namsaTeio  ympaBisieT CHELUalbHOE YCTPOMCTBO — KOHTPOJUIEP, KOTOPBIH,
aHAJU3UPYS BBINOIHAEMYIO IPOTpaMMy, IBITACTCS MpeABUAETb, KaKHe JaHHble M KOMAaH/bI
BeposiTHee BCero NMOHAN00ATCS B OJMiKaiillee BpeMsl NpoLeccopy, M MOJAKa4YnMBaeT HX B
KIW-naMATh. [Ipu 3ToM BO3MOXHBI Kak ''momaganus', Tak u "'mpomaxu'. B ciyuae
NONAJAHUs, TO €CTh, €CIM B K3II IOJKAa4daHbl HY)KHbIC JaHHbIC, MU3BJICUCHHE MX W3 HaMITU
npoucxoautr 0Oe3 3aaepkku. Ecim ke Tpebyemas MHPOpManuss B K3IIE OTCYTCTBYET, TO
IPOLIECCOP CUUTHIBACT €€ HEMOCPEACTBEHHO W3 onepaTuBHOW maMaTu. COOTHOLIEHHE 4YHCIa
NIOTIAIaHUH B TPOMaxXoB onpeaenseT 3PPEeKTUBHOCTh KIITUPOBAHMUS.

Ksm-namste peanusyercs Ha MUKpocxeMax cratnyeckoil mamsitu SRAM (Static RAM),
Oosee ObICTPOEHCTBYIOMIMX, H0porux U ManoéMmkux, yeM DRAM (SDRAM). CoBpemeHHbIe
MHUKPOIPOILIECCOPHI UMEIOT BCTPOECHHYIO KIII-NIAMSATH, TAK Ha3bIBa€Mblil K311l IEPBOro YPOBHS
pasmepom 8, 16 unu 32 Koaiit. Kpome Toro, Ha cMCTEMHOM TIaTe KOMITbIOTEpA MOXKET OBITh
YCTAQHOBJICH K31 BTOPOI0 YPOBHA EMKOCTHIO 256, 512 KOaiiT u BhImIE.

3. CnenuaJjbHas NaMATh
K ycrpoiicTBam crneunuanbHOM MaMATH OTHOCATCS MoOcTosiHHasi mnamate (ROM),

nepenporpammupyemasi nocrosHuasi namarth (Flash Memory), mamare CMOS RAM,
nuTaemas OT 6aTapeiik, BUAeONaMATh U HEKOTOPBIC IPYTHe BUJIBI TAMSITH.

Ilocmosannas namams (I13Y, anrn. ROM, Read Only Memory — maMsTh TOIBKO ISl YTSHHS)
— DHEproHe3aBUCUMAs TAMATh, UCIIONB3YETCs ISl XpaHEHUs TaHHBIX, KOTOPbIe HUKOTAa HE
notpedytoT n3MeHenus. ConepkaHue MaMATH CIICIHANBHBIM 00pa3oM "3ammBaeTcs" B
YCTPOWCTBE MPH €r0 U3TOTOBJICHUH JIJIsl TOCTOSTHHOTO XpaHeHus. U3 [13Y MoxHO TonbKO




[Ipexxme Bcero B TOCTOSHHYIO TaMSTh 3alKCHIBAIOT MPOTpaMMy yIpaBieHHs paboToi
camoro mporeccopa. B [I3Y HaxomsTcss mporpaMMbl yIpaBJICHHS TUCIJICEM, KIABHATYPOM,
MPUHTEPOM, BHEUIHEHN MaMSThIO, IPOrPaMMBbI 3allyCKa U OCTAHOBKH KOMITBIOTEPA, TECTUPOBAHMS
YCTPOKCTB.

Baxnueiimas mukpocxema mocrosiuHoi miau Flash-mamsatu — moxyns BIOS. Poms BIOS

JBOSIKas: C OJHOW CTOPOHBI 3TO HEOTHEMJIEMBII AJIEMEHT anmnaparypbl, a ¢ APyroil CTpOHBI —
BKHBIM MOJIYJIb JIIO0O0M OTICPAIlMOHHON CHCTEMEI.

Pasnosugnocts nocrosuuoro 3Y — CMOS RAM.

I e

MHTerpanbHble cxeMbl BIOS n CMOS

Conepxxumoe CMOS u3MmeHsieTcst crienMalibHON nmporpaMmMoit Setup, Haxossmeics B BIOS
(anrn. Set-up — ycraHaBnuBaTh, yuTaercs "ceram").

Jlns xpaHeHus rpadguueckoit HHPOPMALIMU UCIIOIb3YETCs BUAEONAMSATD.




cpa3y JIBYM yCTpOiCTBaM — Mpoleccopy U auciuieto. [103roMmy nzo0paxkeHre Ha SKpaHe
MEHSIETCS OTHOBPEMEHHO ¢ OOHOBJICHHEM BHU/ICO/IaHHBIX B TTAMSITH.

2.10. Kakue ycTpoicTBa 00Pa3yl0T BHEIIHIOK NAMSATH?

Baemnsin nmamaTs (B3Y) npegnasHaveHa AJsl JVIMTENbHOr0 XPaHEHHMs NMPOrpaMM M
JaHHBIX, U LEJOCTHOCTh €€ COAeP:KMMOro He 3aBHCHUT OT TOr0, BKJIOYEH WJIH BBIKJIKYEH
KOMIbIOTEP. B oTiinune OT oneparuBHOM MaMATH, BHELIIHASA aMATh He UMeeT NPSAMOM CBA3H
¢ npoueccopom. Mudopmarus or B3V k nporeccopy 1 HA000pOT IUPKYJIUPYET MPUMEPHO T10
CIEQYIOLIEH LIETOYKE:

[HE!FJ Q[HS‘.FJ {:;-(Esm J {:;:(I'Ipquccnp]

B cocTaB BHenIHel MaMsaTH KOMIBIOTEPA BXOMIAT:

e HAKOMUTEIM HA KECTKUX MATHUTHBIX IMCKAX;

e HAKOIHWTENIHM Ha THOKMX MATHUTHBIX IMCKAX;

e HAKOMUTEIN HA KOMNAKT-IHCKAX;

e HAKOIWTEIH Ha MATHUTO-ONTHYECKUX KOMIIAKT-IHCKAX;
e HAKOMUTEIN HA MATHUTHOM JieHTe (CTpUMEPHI) U JIp.

1. HakonuTen HAa rTHOKHNX MATHUTHBIX JHCKaX

Tubkuii duck (anen. floppy disk), unu nuckera, — HOCUTENb HEOONBIIOTO 00beMa HHPOPMAITUH,
MIPEICTABISIONINI cO00M THOKHIA TUTACTUKOBBIN IUCK B 3aIIUTHOM 000109Ke. Vcmonb3yerces st
MEPEeHOCa JaHHBIX C OJIHOTO KOMITBIOTEPA Ha IPYTOM | JUIS PACIPOCTPAHCHUS IPOTPAMMHOTO
obecrieueHus.

YCTPOWCTBO ANCKETHI

Jluckera COCTOMT W3 KPYIJIOW TOJMMEPHON TIOMJIOKKH, IOKPHITOM ¢ 00€MX CTOpOH
MardHuTHBIM OKHCJIOM U HOMemeHHOﬁ B IINIACTUKOBYIO YIIAKOBKY, Ha BHYTPCHHIOIO ITOBCPXHOCTH
KOTOpOI HAHECEHO OYMINAIoIee MOKPHITHE. B ymakoBKke cjenaHbl ¢ IByX CTOPOH paauajbHbIe
pope3u, 4€peC3 KOTOPHIC I'OJIOBKU C‘-II/ITLIBaHI/IH/ 3aIlMMCU HAKOIMUTCIIA MMOJTYy4Yar0T JOCTYIl K JUCKY.

Crioco0 3amucu ABOMYHOW WH(OpMAIMKM HA MArHUTHOW Cpe/ie HA3hIBACTCS MATHHUTHBIM
KonupoBanneM. OH 3aKITIOYaeTcsl B TOM, YTO MAarHUTHBIE IOMEHBI B Cpee BBICTPAMBAIOTCS
BJIOJIb JIOPOXKEK B HANpPaBJICHUH NPWIOKECHHOTO MAarHUTHOTO TIIOJISi CBOMMHU CEBEPHBIMU U




I0KHBIMH TI0JTF0ocaMy. OOBIYHO YCTaHABIMBACTCS OJHO3HAYHOE COOTBETCTBHE MEXIY JABOUYHOU
uHbOpMalMel 1 OpHeHTallel MAarHUTHBIX TOMEHOB.

Nubopmanms 3amuchiBaeTCss 1O KOHIEHTPHYECKUM Qopoxckam (mpekam), KOTOPBIC
Jenarcs Ha cekmopul. KonmuecTBO AOPOKEK M CEKTOPOB 3aBUCHUT OT THUMA U (opMaTa TUCKETHI.
CeKkTop XpaHUT MUHUMAJIBHYIO ITOPUUI0 HHOOPMAIHH, KOTOpask MOKET OBITh 3alMcaHa Ha JUCK
MJIH CUMTaHa. EMKOCTB cekTopa mocTosiHHa U cocTaBiseT 512 GaitTos.

CEKTOP
TpEk

Puc. 2.7. lNMoBepxHOCTb
MarHWTHOro Aucka

B nHacrosimiee BpeMst HanOoIbIee pacpOCTPAHCHUE TTOTYYUIN TUCKETHI €O CIeTYIIUMHU
XapakTepucTukamm: nuamerp 3,5 arorima (89 mm), €émkocth 1,44 Mo6aiiT, uncino mopoxek 80,
KOJINYECTBO CEKTOPOB Ha JIOPOKKax 18.

Juckera ycTaHaBIMBAETCS B HAKOMHUTEIb HA TNOKMX MarHUTHBIX Auckax (anri. floppy-
disk drive), aBToMmaTHyecku B HeM (PUKCHPYETCsl, TOCIEC YEero MEXaHW3M HaKOIHUTEIs
pacKpy4MBaeTcs 10 4acTOThl BpauieHus 360 mun. B HakomuTese BpaILIAETCS caMma JUCKETa,
MarHUTHbIE TOJIOBKH OCTAIOTCS HEMOABIKHBIMU. J{MCKeTa BpamiaeTcs TOIbKO MpU 0OpalieHnH K
Hell. HakonuTenb cBsI3aH C MPOLIECCOPOM YepE3 KOHTPOJLIep THOKHUX TN CKOB.

B nocnennee BpEMs ITOSAABUIIUCH TpeXﬂmﬁMOBBIe AUCKETBI, KOTOPBIE MOT'YT XpaHUTb A0 3

I'6aiit unpopmanuu. OHU H3rOTOBIMBAIOTCS MO HOBOM TexHonoruu Nano2 u TpeOyroT
CHEHATBHOTO 000PYAOBAHUS I YTEHUS U 3aITUCH.

2. Hakonurte/u Ha KeCTKHUX MarHUTHBIX JUCKAX

Ecnm rubkme muckum — 53TO CPENCTBO TEpeHOca JaHHBIX MEXKIYy KOMIBIOTEpaMH, TO
JKeCTKHUI TMCK — WH(OPMALMOHHBIN CKJIAJ KOMIILIOTEPA.

Haxonumens na sicécmrux maenumusix ouckax (anri. HDD — Hard Disk Drive) nnu
BHHYECTEPCKU HAKOMUTEIb — 3TO HanboJiee MacCOBOE 3aTIOMUHAIOIIEE YCTPOMCTBO
00JbIION EMKOCTH, B KOTOPOM HOCUTETISIMU HH(POPMAIUH SIBISIFOTCS KPYTJIbIe aTlOMUHUEBbIE
TUTACTUHBI — IUIATTEPHI, 00€ MOBEPXHOCTHA KOTOPHIX OKPBITHI CIIOEM MAarHUTHOTO MaTepHara.
Hcnonb3yercs A NOCTOSTHHOTO XpaHeHus: HHPOpPMAIUN — MPOTPaMM U JaHHBIX.




Puc. 2.8. BuH4ecTepckui HakonuTenb
CO CHATOW KPbILLKOW Kopryca

Kak w y nguckerpl, paboune TOBEPXHOCTH IUIATTEPOB pa3lejeHbl Ha KOJIBIICBBIC
KOHLIEHTPUYECKUE TIOPOKKHU, & TOPOKKHA — Ha CEKTOPHI. [ 0JTOBKH CUNTHIBAHUSA-3AMICH BMECTE C
WX HECyIIeW KOHCTPYKIIMEeW W JUCKAMH 3aKIIOYEHBI B TEPMETHYECKH 3aKpPBITHI KOPIYyC,
Ha3bIBAEMBI MOJYJEeM [JaAHHBIX. [Ipu ycraHoBke MOJIyJsl JAHHBIX Ha JHCKOBOA OH
ABTOMATUYECKH COEAUHAETCS C CUCTEMOM, MOAKAYUBAIOIICH OUHMIIICHHBIN OXJIaXKICHHBIA BO3/IYX.

IloBepxHOCTH MIIaTTEpa UMEET MATHMTHOE MOKPBITHE TOJIIMHON Bcero nuuib B 1,1 MkM, a
TaKKe CJIOH CMAa3KHU I IPEIOXPaHCHUSI TOJOBKH OT IMOBPEKACHUS MPU OMMyCKAHUH U TTOAbEME
Ha xoay. llpu BpameHuu matrTepa Haj HUM oOpa3yeTcss BO3AYUIHBIA C€JIOH, KOTOPBIN
obecrieunBaeT BO3AYIIHYIO TMOAYIIKY JUIsl 3aBHCAHHUS TOJOBKM Ha BbicoTe 0,5 MKM Han
MOBEPXHOCTHIO JIUCKA.

BunyecTepckue HakoNmUTEeNM MMEIOT O4YeHb O00Jblnyr0 €MKOCTh: oT 10 go 100 I'Gaifr. Y
COBPEMEHHBIX MOJEJE CKOpOCTh BpalleHMs IIMUHAENS (Bpallalollero Bajga) OOBIYHO
cocraBisger 7200 06/MuH, cpeHee BpeMs MOMCKA JaHHBIX 9 Mc, CpeHssl CKOPOCTh Meperadn
TaHHBIX 10 60 MOaiiT/c. B oT/In4me OT TUCKETHI, )KECTKUN JUCK BpallaeTcsi HempepbIiBHO. Bee
COBPEMEHHBIC HAKOMHUTENIU CHA0XXaIOTCsI BCTPOEHHBIM K3uIeM (00bidHO 2 MoOaiita), KOTOpBIN
CYLLIECTBEHHO TOBBIIIAET HMX MPOU3BOAUTEILHOCTh. BHHUECTEpCKHI HAKOMMTENb CBSI3aH C
IIPOLIECCOPOM YEPE3 KOHTPOJLIIEP KeCTKOI0 ANCKA.

3. HakonureJn HA KOMIAKT-IHCKaX

3necy HocuteneM uHpopmanuu spisercss CD-ROM (Compact Disk Read-Only Memory -
KOMITAKT JUCK, 13 KOTOPOTO MOYKHO TOJIbKO YHTATB).

CD-ROM mpexcraBisier co0oil mpo3payHblii MOJMMEPHBIH AUCK aAuamMeTpoM 12 cM u
TOJIMHON 1,2 MM, Ha OJTHY CTOPOHY KOTOPOTO HAIbIJICH CBETOOTPAKAIOIIUI CIIOH aIMIOMUHHS,
3alIUIIEHHBI OT TMOBPEKACHUN CII0OEM IPO3pPavyHOro Jjaka. ToJIIWHA HANBUICHHS COCTaBIISET
HECKOJIBKO JIECATUTBICAYHBIX J0JIEH MUJUTUMETPA.

Nudpopmanus Ha JUCKe TNPEACTaBIsIETCs B BHAE IOCIEIOBATEIbHOCTH BHAJAUH
(yrmyOmneHuii B IUCKE) W BBICTYHOB (MX YPOBEHb COOTBETCTBYET ITOBEPXHOCTH [HCKa),
pPAaCIIONIOKEHBIX Ha CHUPAIBHOW JTOPOXKKE, BBIXOMSIICH M3 0o0iacTh BONM3M OCH aucka. Ha
KaxaoMm mroiime (2,54 cM) mo paaumycy aucka pasmemaercs 16 ThICSY BHTKOB CIHMPaIbHOU
NOpPOXKKHU. [l cpaBHEHHS — Ha IOBEPXHOCTU MKECTKOTO JUCKAa Ha JIOHME MO pPaguycy



MOMEIIAeTCsl JIMIIb HECKOJIbKO coTeH nopoxek. Emkocts CD nocturaer 780 Mobaiit.
Nudopmanus HaHOCUTCS HA AUCK MPHU €r0 U3TOTOBJIICHUU U HE MOXKET OBITh M3MEHEHA.

CD-ROM o006smanar0T BBICOKOM yaenbHOW HHGOPMAIIMOHHOW €MKOCTBIO, YTO TO3BOJISIET
co3laBaTh Ha HMX OCHOBE CIPAaBOYHBIE CHUCTEMBbl M Yy4YeOHbIE KOMIUIEKCHI C OOJBIION
wuttoctpatuBHoi 6azoil. Oaun CD no nHdopmannonHol eMkocTy paBeH noutu 500 nuckeram.
CuuTtsiBanue uadopmarmu ¢ CD-ROM npoucxoauT ¢ JOCTaTOUYHO BBICOKOM CKOPOCTBIO, XOTS U
3aMETHO MCHBIIICH, YeM CKOPOCTh pabOTHI HaKOMHUTENCeH Ha xecTKkoM qucke. CD-ROM mpocTsl 1
yA00HBI B paboTe, UMEIOT HU3KYIO YIEIbHYIO CTOUMOCTb XpPaHEHHs JAHHBIX, MPAKTUYECKU HE
M3HAIIMBAIOTCS,, HE MOTYT OBITh MOPAYXKEHBI BUPYCAMH, C HUX HEBO3MOXXHO CIIy4allHO CTEPETh
UH(OPMALIHUIO.

B orianume OT MarHMTHBIX JMCKOB, KOMIIAKT-JAUCKH MMEIOT HE MHOYKECTBO KOJIBIEBBIX
JIOPOKEK, & OAHY — CHHPAJIBbHYI0, KAK Y I'PaMIUIACTUHOK. B CBs3M ¢ 3TUM, yrioBas CKOPOCTb
BpAlllEHUs. JUCKa He NocTosHHAa. OHa JMHEHHO YMEHbBIIAeTCsd B IPOLECCe MPOJBUKECHUS
YUTAIOLIEH J1a3epHOM F'OJIOBKH K KParo TUCKa.

Puc. 2.9. Hakonutens CD-ROM

st pabotsr ¢ CD-ROM Hy)HO MOJIKITIOUNTH K KOMIIBIOTepY HakonuTe b CD-ROM (puc.
2.9), npeoOpa3yromuil Mocae10BaTeIbHOCTh YIyOJeHHH M BBICTYNOB Ha moBepxHocTH CD-
ROM B nocnenoBaTebHOCTh ABOMYHBIX CUTHAIOB. JJIsl 3TOr0 MCHOJIB3YETCS CYUTHIBAIOIIAS
roJIOBKa ¢ MHUKPOJIa3epOM H CBeTOAMOA0M. [ TyOMHa BMaguH Ha MOBEPXHOCTH AWCKA paBHA
YETBEPTHU JUIMHBI BOJIHBI JIa3€pHOTO cBeTa. Eciiu B IByX MOCIe10BaTENbHBIX TAKTaX CUUTHIBAHUS
uHpOpMAIIMK JIyd CBETa JIa3€pPHON TOJIOBKUA TMEPEXOJUT C BBICTyNAa HA JIHO BIAIUHBI WA
0o0paTHO, pa3HOCTh JJMH MyTeW CBETa B 3THUX TAaKTaX MEHSETCA Ha MOJYBOJHY, YTO BBI3BIBAET
YCWJICHUE WK OcTablieHue COBMECTHO MOMAIAIONINX Ha CBETOIMO MIPSIMOTO M OTPAKEHHOTO OT
JTICKa CBETA.

Ecmu B MOCJICOOBATCIIBHBIX TAaKTaX CUWUTBIBAHUA IJIMHA ITYTH CBETAa HC MCHACTCA, TO U
COCTOAHUEC CBCTOAMOAA HE MCHICTCA. B pe3yjibTate TOK UYEpe3 CBETOAUON 06pa3yeT
MOCJICAOBATCIIBHOCTE JIBOUYHBIX OJJCKTPUYCCKUX CHUTHAJIOB, COOTBCTCTBYIOIIHUX COYCTAHUIO
BIIaJJWH U BBICTYIIOB HAa JOPOKKC.

Anvaa ofinacTs naAwsx 300 Hw
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Mpodoune gopoxkn CD-ROM

Bwictyn Bragwnas Rpobans fopome




> Paznuunas 1mmHa ONTHYECKOro MyTH Jy4ya CBETA B JIBYX MOCIEA0BATEIbHBIX TaKTaxX
CUUTBIBaHUS WH(OPMAIIUU COOTBETCTBYET IBOMYHBIM enuHUIIaM. OTMHAKOBAs JJTMHA
COOTBETCTBYET JIBOMYHBIM HYJISIM.

CeromHsi mouTu BCE MEPCOHANBHBIE KOMIBIOTEPHI MMerT Hakonureas CD-ROM. Ho
MHOTHE MYJIbTUMEIUNHBIE HHTEPAKTUBHBIC MTPOTPAMMBbI CIUIIKOM BEIHKH, YTOOBI TTOMECTUTHCS
Ha onHoM CD. Ha cmeny Ttexnosornu CD-ROM crpemMuTeJbHO HAET TEXHOJIOTHS
uuppoBbIX BuAeoguckoB DVD. Otu nucku uMeoT TOT ke pa3Mep, 4ro u o0bruHble CD, HO
BMeniatoT A0 17 I'6aiiT naHHbIX, T.€. 10 00BbeMy 3ameHstoT 20 ctanaapTHBIX AruckoB CD-ROM.
Ha Takux nuckax BBITYCKAIOTCS MYJbTUMeANHHbIE UTPbI H HHTEPAKTHBHBbIE BU1€0(QUIbMBI
OTJIMYHOTO KauyecTBa, MO3BOJISIONINE 3PUTEI0 MMPOCMATPUBATh AMHU30/IbI MO Pa3HBIMH YTJIaMU
KaMephl, BBIOUPATh Pa3IMIHbIC BAPUAHTHl OKOHYAHUS KAPTHHBI, 3HAKOMUTHLCS ¢ OnorpadusMu
CHSIBILIUXCS aKTEPOB, HACIAXX/1aThCsI BEJIMKOJICTIHBIM Kau€CTBOM 3BYKaA.

4. 3anuc1,lBa10mne OIITHYECKHUE U MATHUTOOIITHYIECCKHUE HAKOIIUTECIN

¢ 3anuceiBaromuii HakonuTeab CD-R (Compact Disk Recordable) criocoben, Hapsimy ¢
OPOYTEHUEM OOBIYHBIX KOMIIAKT-IHWCKOB, 3alMChbiBaTh HWH(GOpMALMI0O Ha CleuHUaIbHbIe
ONTUYECKHUE TUCKH eMKOocThio 650 MoOaiit. B nuckax CD-R otpakaromuii cjoil BBINOJHEH U3
30JI0TOM TUIGHKH. MEeXIy OSTUM CJIOeM | TOJMKapOOHATHOW OCHOBOW  PAaCIOJIOKEH
PETUCTPUPYIOLIMIA CIIOM M3 OPraHMYECKOro MaTepuasa, TEMHEIIIEro MpH HarpeBaHuu. B
Ipolecce 3allMCH JIa3epHBIM JIyd HarpeBaeT BBHIOpPAaHHbBIE TOYKH CJIOS, KOTOpPhIE TEMHEIOT U
NEepecTaloT MPOMYCKaTh CBET K OTpaKaiolleMy Ccliolo, o0pasys Y4acTKH, aHaJOTHYHBIC
BraguHaMm. Hakormurenmu CD-R, Onaromapsi cuiIbHOMY YIEIIEBICHHIO, TPHOOPETAIOT BCE
0oJbIlIEe pacIpOCTpaHEHHE.

Pwnc.2.10. Hakonutens CD-MO

¢ Hakonurteab HA MATHUTO-ONTHYEeCKUX KoMmakT-guckax CD-MO (Compact Disk —
Magneto Optical) (puc. 2.10). Iucku CD-MO M0XHO MHOTOKPAaTHO MCIOJIb30BaTh JJIsl 3aIHCH.
Emxocts ot 128 M6aiT o 2,6 I'Gaiir.

¢ 3anuceiBatomuii HakonutTeab CD-R (Compact Disk Recordable) criocobeHn, Hapsimy ¢
NpOYTEHHEM OOBIYHBIX KOMITAKT-IMCKOB, 3alWChIBaTh WHPOPMALUIO Ha CICHHAIbHBIC
ontuyeckue aucku. EMkocts 650 Moaiit.

e Hakxonutenp WARM (Write And Read Many times), Mmo3BoyisieT NPOU3BOIHUTH
MHOT'OKpaTHYIO 3aIUCh u CUUTBIBAHUE.



5. HakonureJin Ha MAarHUTHOM JIEeHTe (CTPMMEPbI) 1 HAKONUTEIH HA CMEHHBIX
AUCKAX

Cmpumep (aHri. tape streamer) — yCTPOMCTBO JUIsl pe3€pBHOTO KOMUPOBAHMS OOIBIINX
00BEMoB mHpOpMaryH. B kadecTBe HOCHUTEIS 37€Ch MPUMEHSIOTCSI KACCETHI C MAaTHUTHOM
neHToi émkocThio 1 — 2 ['Gaiita u Oosnblie.

Puc. 2.11. Hakonutenb
Ha CMEeHHbIX AncKax

Ctpumepbl NO3BOJISIOT 3alMCcaTh Ha HEOOJBIIYI0 KACCETy C MarHUTHOM JIEHTOW OTpOMHOE
KOJINYEeCTBO MH(popMaly. BcTpoeHHbIe B cTpUMEp CpeJICTBa alMapaTHOIO CHKATHUS MO3BOJISIOT
aBTOMATUYECKH YIUIOTHATh HHQPOpMAaIUIO Iepen €€ 3aluchbi0 UM BOCCTAHABIMBATH I10OCIIE
CUMTBIBAHUS, YTO YBEIMUUBACT 00BEM COXpaHAeMOi HHPOpMALIUH.

HenocraTkoM CTpUMEPOB SIBIISETCS UX CPABHUTENIBHO HU3KAsi CKOPOCTBH 3alMCH, ITOMCKA U
CUMTBHIBaHUS HH(DOPMAITUH.

B nocnennee Bpems BCE MIMpe UCIIONB3YIOTCS HAKOMUTEIN HA CMEHHBIX THCKAX, KOTOpPbIE
NO3BOJISIIOT HE TOJNBKO YBEJIUYMBAaTh OOBEM XpaHMMOM HHGpOpMAlMKM, HO U IEPEHOCHUTH
UHPOPMALIMIO MEXITy KoMmmbioTepamMu. OO0bEM CMEHHBIX AMCKOB — OT coTeH MoOailtr 1o
HecKoJbKuX ['uraGair.

2.11. YUrto Takoe ayauoaganrtep?

Ayouoadanmep (Sound Blaster nim 3BykoBas 1miata) 3TO CIICIIUaIbHAS YICKTPOHHAS I1J1aTa,
KOTOpasi MO3BOJISICT 3aMUCHIBATH 3BYK, BOCIIPOM3BOUTH €r0 M CO3/1aBaTh MPOTrPaMMHBIMHU
CpE/ICTBAMU C TOMOIIbIO MUKPO(OHA, HAYITHUKOB, THHAMHKOB, BCTPOCHHOT'O CHHTE3aTopa U
Jpyroro o00pynoBaHMUS.

Aynuoananrtep coiepKuT B cede JBa peodpazoBaresst HH(OpMAIUU:

e aHaNoro-mudpoBoi, KOTOPHIH mpeodpa3yeT HENpephIBHBIE (TO €CTh, AHAJIOTOBBIC)
3BYKOBBIE€ CUTHAJIBI (pedb, My3bIKY, IIIyM) B IIU(POBOI JBOWYHBIN KOJ U 3aIIUCBHIBACT €T0
Ha MarHUTHBIA HOCHUTCIIb,

e HU(PO-aHAIOTOBBIN, BBHINOIHAIONMI 00paTHOE MpeoOpa3oBaHUE COXPAHEHHOTO B
U(PpPOBOM BHJE 3ByKa B aHAJOTOBBI CHUTHAJ, KOTOPBIA 3aT€M BOCHPOHM3BOIUTCS C
IIOMOIIIBIO aKyCTquCKOﬁ CUCTCMBbI, CHHTC3aTOpa 3BYKa WJIKM HAYIITHUKOB.

[IpodeccronanpHble 3BYKOBbIE IIATHI TO3BOJISAIOT BBIIOIHATH CIOXKHYIO 00pabOTKy 3BYKa,
obecreunBaloT cTepeo3Byuyanue, uMeroT cooctBenHoe [13Y ¢ xpansmuMmucs B HEM COTHSMU
TEMOPOB 3BYYaHUH Pa3TUYHBIX MY3bIKQIbHBIX HHCTPYMEHTOB. 3BYKOBbIE (paiiiibl OOBIYHO MUMEIOT
oueHb OonblIne pa3Mepsl. Tak, TPEXMUHYTHBIN 3BYKOBOW (hailyl co CTEPEO3BYyYaHHEM 3aHUMAET
npumepHo 30 Mo6aiit namstu. [Tostomy miaatel Sound Blaster, moMHMO CBOMX OCHOBHBIX
(yHkumii, odecieunBalT aBTOMaTHYECKOE C:KaTHe (PAHJIOB.




O06sacTh NpUMeHEHHS] 3BYKOBBIX IUIAT — KOMIIBIOTEPHBIE WIPHI, OOydaromume
MpOrpaMMHBIE CHUCTEMBI, PEKJIaMHBIE TPE3eHTalMH, '"TojocoBas moura" (voice mail) mexmy
KOMIIBIOTCPAMH, O3BYUYHUBAHUC PAZJIUYHBIX HOPOUCCCOB, MNPOUCXOAANUX B KOMIIBIOTCPHOM
000pyI0OBaHUU, TAKUX, HAIPUMEP, KaK OTCYTCTBHE OyMaru B PUHTEPE U T.I1.

2.12. Uto Takoe BUAeOaAaANTEP U rpapuUIecKnil aKkceepaTop?

Buodeoadanmep — 310 3neKTpOHHAs TUIaTa, KOTOpasi 00padaThiBaeT BUACOJaHHBIC (TEKCT U
rpaduky) u ymnpasiser pabotoi aucmies. ConepXuT BUAeoNaMsTh, pericTpbl BBO/Ia BHIBO/AA
u MmoayJb BIOS. TloceinaeT B AUCIUICH CUTHAIBI YIIPABICHUS SIPKOCTHIO JTyUel U CUTHAJIBI
pa3BepTKU U300paKESHHUS.

Haubonee pacnpocTpaHeHHBIN BHAEOAJANTEp HA CErOAHSIIHUN neHb — aganTtep SVGA
(Super Video Graphics Array — cynepBuaeorpaduueckuii MaccuB), KOTOPbIii MOXKeT
oro0paxatb Ha JKkpaHe auciuies 1280x1024 nmukceseii mpu 256 nserax m 1024x768
nuKcese npu 16 MUJIMOHAX IIBETOB.

C yBenuuyeHHEM YucCIia MPUI0KEHUN, UCTIONB3YIONUX CIOXKHYIO rpaduKy U BHIIEO, HAPSILY
C TPaJUIMOHHBIMH BHJE0AJANTEPaMU LIMPOKO MCIIOJIB3YIOTCS Pa3sHOOOpa3HbIE YCTPOMCTBa
KOMIIbIOTepPHO# 00pa00TKH BUAECOCUTHAJIOB:

Puc. 2.12. I'paduyeckuin akcenepartop

e I'paduueckue akceneparopbl (yCKOPUTEIN) — CICIHUATU3UPOBAHHBIE TpadUIeCKue
compoieccopbl, yBenuuuBaromue APGEKTHBHOCTh  BHICOCHCTEMBL. VX  TpUMEHEHHE
0CBOOOXKIIACT IIEHTPAILHBIN MPOLIECCOP OT OOJBIIOr0 00BEMA onepanuii ¢ BUACOAAHHBIMHU, TAK
KaK aKCeJIepaTophl CaMOCTOSTEIBHO BBIYHCISIOT, KAaKHE IMHKCEIH OTOOpaKaTh Ha JKpaHE U
KaKOBbI UX IIBETA.

e @peiimM-rpaddepbl, KOTOPHIE TMO3BOJSIIOT OTOOpakaTh Ha SKpaHe KOMITBIOTEPA
BUJICOCUTHAII OT BUJIEOMAarHUTO(OHA, KaMephl, Ja3epHOr0 MPOUTPHIBATENS U T. M., C TEM, YTOOBI
3aXBaTUTh HYKHBI KaJp B NaMAThb W BMOCJEJICTBHH COXPAHUTHL ero B Bujae ¢aiina.

e TV-TioHepbl — BUIEOIIATHI, IPeBPALIAIOIIHE KOMIIBIOTEP B TeJeBU30p. TV-ToHED
MO3BOJISIET BEIOPATH JTFO0YIO HY)KHYIO TEJICBH3MOHHYIO ITPOTpaMMy M OTOOpa)xxaTh €€ Ha SKpaHe B
MacimTabupyeMoMm okHe. Takum 00pa3oM MOXHO CIEAMTH 3a XOJOM IepeAauu, He MpeKpalias
pabory.




2.13. Uto Takoe kjaaBuarypa?

Knasuamypa komnviomepa — ycTpoicTBO 11 BBOAA HH()OPMALUU B KOMIIBIOTEP U MOJAYH
yHpaBIsomux curianoB. Coaep KUT CTaHAAPTHBIN HAOOP KIIaBUIL IEYaTHON MALIMHKY U
HEKOTOpbIE JOMOJHUTEIbHBIC KIIABUIIN — YIPABISAIONINE U (PYHKIIMOHAIbHbIEC KJIaBHILH,
KJIABHIIIH YIIPABJICHUS KypPCOPOM H Mayto HU(POBYIO KIaBHATYPY.

Bce cumBombI, HabupaeMble Ha KJIaBHAType, HEMEUIEHHO OTOOpa)KaroTcs Ha MOHHTOpE B
NO3HMIIMU Kypcopa (Kypcop — CBETSIIUICS CHMBOJ HAa DKpPaHE MOHUTOPA, YKa3bIBAIOIIMN
MO3UIINIO, HA KOTOPOM OyAeT 0TOOpaKaThCs CASAYIOIMIMI BBOJAUMBIN C KIIABHATYPHI 3HAK).

Haubonee pacmpocTpaneHa ceromHs kiaBuatypa ¢ packiaakoir kimaBuml QWERTY
(untaercs "kBepTH'), Ha3BaHHAs TakK IO KJIABHIIIAM, PACIOJIOKCHHBIM B BEPXHEM JIEBOM DSy
andaBUTHO-IIUPPOBOI YACTH KITABHATYPHI:

o o i o
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Puc. 2.13. KnaBmaTypa komnbtoTepa

Takas ximaBuatypa umeer 12 (YHKHMOHAJBHBIX KJABMII, DPACIOJIOXKEHHBIX BIOJb
BepxHero kpas. Haxarue GyHKIMOHANBHOW KIABUIIM MPUBOJUT K MOCHUIKE B KOMIIBIOTED HE
OJIHOTO CHMBOJA, @ LEJIOW COBOKYHNHOCTH CHMBOJIOB. (DYHKIMOHAIbHbIE KIABUIIU MOTYT
pOrpaMMUpOBaThCs MOJb30BaTenaeM. Hampumep, BO MHOrMX mOporpamMmax Ajis IOJYy4YeHUs
noMouu (rmojacka3ku) 3azneiictBoBana kiasuiia F1, a 11s BeIxoaa U3 mporpammbl — KJIaBHILA
F10.

anaB.mnoume KJaBHIIHM UMEIOT CICAYIONIEC HA3HAUCHHE!

o Enter — xiaBuma BBoaa;

e Esc (Escape — BbIX0om) KiaBuimia AJs OTMeHbI KaKuX-THOO ACHCTBHIA, BBIXOJA U3
MIpOrpamMMbl, U3 MEHIO U T.I1.;

e Ctrl u Alt — 5Ty KJIaBUIIM CaMOCTOSTEJILHOIO 3HAYEHUSI HE UMEIOT, HO MPU HaXaTUu
COBMECTHO C IPYTUMH YIIPABJISIOMIMMH KJIABUIIIAMHU U3MEHSIIOT UX JICHCTBHUE;

o Shift (peructp) — obecrieunBaeT cMeHY perucTpa KJIaBHII (BEpPXHErO HAa HIWKHHNA U

Ha000poT);

o Insert (BCTaBisATh) — MNepeKJHOYaeT PeKMMbl BCTABKHM (HOBBIE CHMBOJIBI BBOJSTCS
Hocpean yxe HaOpaHHBIX, pa3ABUras MX) M 3aMeHbl (CTapble CHUMBOJIBI 3aMEIIA0TCS
HOBBIMHU);

e Delete (ynanare) — yaajsier CMHMBOJI C IO3UIMH Kypcopa;

e Back Space wimn R yaanseT CUMBOJI IIEPE KypCOPOM;

e Home u End — ofecrneunBaroT mepeMeiieHue Kypcopa B NEpPBYH H MOCJEIHIOI0

MO3UIUIO CTPOKHU, COOTBETCTBEHHO;
o Page Up u Page Down — obGecrieunBaroT nepemMelieHue mo TeKCTy Ha OJJHY CTPaAHHUILY
(omuH 5KpaH) Ha3a U BIIEpe.l, COOTBETCTBEHHO;




Tab — kiaBuma TadyJasiuu, oOecreynBaeT MepeMeNIeHne Kypcopa BIIpaBo cpazy Ha
HECKOJIbKO TO3UIINH 10 OYEPETHON TTO3UIINH TaOyIISIINH;

Caps Lock — ¢Quxcupyer BepxHuii peructp, obecredrBacT BBOA MPONHCHBIX OYKB
BMECTO CTPOYHBIX;

Print Screen — obecnieunBacT neyath HHGOPMANMHU, BUIUMOI B TEKyIIUl MOMEHT Ha
JKpaHe.

JITMHHAsi HHZKHAA KJIaBUIIA 0e3 Ha3BaHUS — MpeJHa3HaueHa AJs BBOJa MPo0eJioB.
Knasumm T , 4 , € cayxar ans nepemelnenns Kypcopa BBepX, BHH3, BJIEBO H
BIIPABO HAa OJIHY IIO3MLIMIO WIN CTPOKY.

Manass uu¢poBasi KIaBHATYpa HUCIOJIB3YETCS B JABYX pPEXHMax — BBOJA YHCEJI H

ynpasJjieHust KypcopoMm. [lepexitoueHre 3THX PEXKUMOB OCYIIECTBIAETCS KiaBuiiein Num

Lock.

KnaBuatypa coxep>XUT BCTPOCHHBI MHMKPOKOHTPOJUIEp (MECTHOE  YCTPOWCTBO

yIOpaBiIeHUs), KOTOPBIH BBIMOIHAET CleAyomue QyHKIUH:

MOCJIEZI0BATEIBHO OIPAIlMBAET KJIABHILHN, CYUTHIBAsI BBEICHHBI CUTHAI U BbIpabaThIBas
JBOMYHBIM CKAH-KOJ KJIABHILN;

YIPaBIseT CBETOBBIMU MHINKATOPAMHU KJIaBUATYPBI;

IIPOBOAMT BHYTPEHHIOIO TNAarHOCTUKY HEUCIIPABHOCTEH;

OCYLIECTBIIIET B3aUMOJEHCTBUE C ILIEHTPAIBHBIM IIPOLIECCOPOM 4YEpPEe3 HOpPT BBOJA-
BBIBOJ1A KJIaBUATYPBI.

KnaBuarypa nmeer BCTpOeHHbI Oydep — MPOMEKYTOUHYIO MaMATh MaJIOr0 pa3Mmepa,

Ky/la IOMEUIAaloTCs BBEAEHHBIE CUMBOJIBL. B ciyuae mepenonHenus Oydepa HakaTHe KJIABUIIN
OyZeT CONpOBOXAATbCS 3BYKOBBIM CHTHAJIOM — 3TO O3Ha4yaeT, YTO CHMBOJI HE BBEAEH
(otBepruyT). PaboTy kiaBHATypbl NMOJAEP)KUBAIOT CHEIMAJIbHBIE MPOTrPaMMBL, "3amuTeie" B
BIOS, a Ttaxxe apaiiBep KjaBUATypbl, KOTOPBIA OOECIeYMBaeT BO3MOXXHOCTh BBOJIA PYCCKHUX
OyKB, yIIpaBJIEHUE CKOPOCTbIO padOThI KIIaBUATYPHI U JIp.

2.14. Yto Takoe BUAEOCHCTEMA KOMIIbIOTEpa?

BI/II[COCI/ICTeMa KOMITLIOTCPA COCTOUT U3 TPEX KOMIIOHCHT:

MOHUTOP (Ha3bIBAEMBII TaKXKe AUCIUICEM);
BH/1€02/1aNTeEP;
NMporpaMMHoe odecriedenne (IpaiiBepbl BUJCOCUCTEMBI).

Buneoagantep mnochUla€T B MOHUTOpP CHUTHAJbl YIOpPaBIEHUS SPKOCTBIO Jyuyed U

CHUHXPOCHUTHAJIBI CTPOYHOW M KaJpoBOW pa3BEPTOK. MOHUTOP TpeoOpa3yeT 3TH CHUTHAIBI B
3pUTENbHBIE 00pa3bl. A NPOrpaMMHBbIE CpPeACTBA 00padaTHIBAIOT BUACOM300PAKCHUS —
BBIMIOJIHSIOT KOJAMPOBAaHWUE U JCKOAMPOBAHWE CHUTHAJIOB, KOOPIWHATHBIC IPEOOpPA30OBAHMS,
CXKaTUe N300pKESHUN U JIp.

Monumop — yCTpONCTBO BU3YaJIbHOTO OTOOpaKEeHUSI HHPOPMAIHH (B BUJIE TCKCTA, TAOJIHII,
PUCYHKOB, YepTexkeH U p.).
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Puc. 2.14. MoHuTOp

IMonasnstomee OONBIIMHCTBO MOHHMTOPOB CKOHCTPYHPOBAaHBI Ha 0as3e 3JIeKTPOHHO-
JaydeBoil Tpyoku (JIT), u npuHImMn ux paboThl aHAIOTWYEH MPUHLUIY paOOThl TEIEBH30pa.
MonuTopsl ObIBarOT anaBUTHO-IM(PPOBBIE W TpaduuecKue, MOHOXPOMHBIE W IIBETHOTO
n3o0pakeHust. COBpEMEHHbIE KOMITBIOTEPbl KOMIUIEKTYIOTCS, KaK IPaBUIIO, IIBETHBIMH
rpau4eCKUMU MOHUTOPAMHU.

1. MouuTop Ha 6a3e 3JIEeKTPOHHO-1y4eBOH TPYyOKH

OcHOBHOH 3J€MEHT JucIiess — JJIeKTPOHHO-Jy4YeBas TpyOka. EE mnepennss,
oOpaleHHass K 3pUTENI0 4YacTh C BHYTPEHHEH CTOpPOHBI IOKpHITa JIOMHHOGOpOM —
CIeNHATbHBIM BellleCTBOM, CIIOCOOHBIM M3Jy4aTh CBeT NPH NMONAJAHUH HA Hero ObICTPbIX
3J1eKTPOHOB.

CTeknAHHaA konba
kopnyca 3T

MNokpeITHe Kz

JNEeKTpOHHEIE
NHmMUHOdapa

M LLKM

Macka

ANEKTPOHHBIE MY YKM

Puc. 2.15. Cxema aneKTpoHHO-Ny4eBOV TPYOKN

JIromuHOGOp HaHOCUTCA B BUAE HAOOPOB TOYEK TPEX OCHOBHBIX LIBETOB — KPACHOIO,
3eJ€HOr0 ¥ CHHero. DTH I[BETa HA3bIBAIOT OCHOBHBIMH, IOTOMY 4YTO WX COUYETaHUSIMHU (B
Pa3IMYHBIX MPOMOPIMAX) MOKHO MPEJCTABUTH JIFOOOH IIBET CHIEKTpA.
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Puc. 2.16. INukcenbHble Tpragbl

HaGops! Touek momuHO(Opa pacmoyararoTcs 1Mo TpeyroabHbIM TpruaaaM. Tpuama oopasyer
NHKceJ — TOYKY, H3 KOTOPbIX (hpopMupyeTcst u3o00paxenue (anri. pixel — picture element,



AIIEMEHT KapTUHKH).

Paccrosinne mMexay LIEHTpamMH MHMKCEJIOB HA3bIBAETCS TOYEYHBIM IIATOM MOHHMTOpPa. OTO
paccTosiHiEe CYLIECTBEHHO BIHUSET Ha YETKOCTh M300pa)keHHs. UeM MeHble Iar, TeM BBbIlIe
9éTkocTh. OOBIYHO B IBETHBIX MOHHUTOpax mmar cocrasiser 0,24 mM. Ilpm Takom mrare rmas
YeJI0BEKAa BOCIIPUHUMAET TOYKU TPUAJbl KaK OJJHY TOUKY "CIIOKHOI0" 11BETA.

Ha npoTuBomonoxHoi CTOpOHE TPYOKH pAacCIONIOKEHBI TPU (IO KOJUYECTBY OCHOBHBIX
LIBETOB) 3JIEKTPOHHBI¢ MymKH. Bce Tpu nymku "HaueneHsl" Ha OJMH M TOT € MHKCEIN, HO
KaKJlasg U3 HUX U3Jy4aeT MOTOK AJIEKTPOHOB B CTOPOHY 'cBoei" Toukm iroMuHOBOpa. UTOOBI
AJIEKTPOHBI OCCIPENATCTBEHHO TOCTUTAIM 3KpaHa, U3 TPYOKH OTKAYMBAETCS BO3IYX, @ MEXIY
OyIIKAMH M SKPAaHOM CO3Ma€TCAd BBICOKOE JJIEKTPUUYECKOE HaNpsDKeHHEe, YCKOpArollee
IEeKTpOHBI. Ilepen skpaHOM Ha IMyTH 3JEKTPOHOB CTaBUTCS MAacKa — TOHKas METaJUIMYECKas
IIacTHHAa ¢ OOJBIIMM  KOJMYECTBOM OTBEPCTUM, PACIOJNIOKEHHBIX HANPOTUB TOYEK
momuHOpopa. Macka obecreurBaeT TIMONaJaHUe »3JIEKTPOHHBIX JIydyedl TOJBKO B TOYKH
JTIOMUHO(Opa COOTBETCTBYIOIIETO IIBETA.
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Puc. 2.17. Xog aneKkTpoHHOro ny4ka rno aKkpaHy

BennunHo# 371€KTPOHHOrO TOKA MyHIEK U, CIEI0BATEIbHO, IPKOCTHIO CBEUEHHS TUKCEIIOB,
yIpaBJIseT CUTHAJ, IOCTYIAIOIUI ¢ BUIE0aAanTepa.

Ha Ty 4acth kon0bl, T/ie pacroyioKeHbl SJIEKTPOHHBIC MYIIKHU, HAIEBACTCA OTKJIOHAIOIIAS
CHCTeMa MOHHUTOpA, KOTOpas 3aCTaBIIICT AJICKTPOHHBIM MYy4YOK MpOOEraTth MOOUYEepEaHO BCE
MUKCEJIbl CTPOUYKY 3a CTPOUYKOI OT BEpXHEH 10 HMKHEMH, 3aTeM BO3BPAIaThCSl B HAYAJI0 BEpXHEH
CTPOKH " T.J.

KonnyectBo 0TOOpaKEHHBIX CTPOK B CEKYHIy Ha3bIBAacTCS CTPOYHOH YaCTOTOM
pa3BepTKH. A 4YacToTa, ¢ KOTOPOW MEHSIOTCS KaJAphl M300pakKeHHs, HA3bIBACTCS KAJAPOBOi
yacToToii pa3Béptku. [locnennss He nomkHa ObiTh HUXKE 85 I'1, mHAYe M300pakeHHe Oynmer
MepuAaTh.

2. KuakokpucTaindyecKue MOHMTOPbI

Bce mmpe wucnons3yrorcs Hapany ¢ TpagunuoHHbIMM OJIT-moHuTopamu. 7Kmakue
KPHCTALIBI — 3TO 0C000€ COCTOSIHUE HEKOTOPBIX OPraHMYECKUX BEIIECTB, B KOTOPOM OHHU
0071a/1af0T TEKY4YEeCThIO M CBOMCTBOM OOpPa30BBIBATH MPOCTPAHCTBEHHBIC CTPYKTYPHI, MOJOOHBIC
KpUCTAUIMYECKUM. JKUIKUE KPUCTAIBl MOTYT U3MEHSTh CBOIO CTPYKTYPY U CBETOONTHYECKHUE
CBOWCTBA IOJ EWCTBUEM JJIEKTPUUYECKOTO HANPSIKEHHUS. MEHs ¢ MOMOLIBIO JIEKTPUUYECKOTO



MoJIs1 OPUCHTALMIO TPYHIIlT KPUCTAJIJIOB W HCIIOJb3YA BBEJEHHEIC B )KI/II[KOKpI/ICTaJIJII/I‘{QCKI/IfI
PacTBOpP BCIICCTBA, CIIOCOOHEBIE H3J1y4aThb CBET 1101 BOS,I[CI‘/'ICTBI/IGM QJICKTPHUYCCKOI'O I10JI4, MOXKHO
CO3JaTh BBICOKOKAYCCTBCHHBLIC I/1306pa)KGHI/ISI, nepeaaronmce Oosee 15 MUIIHOHOB OBCTOBBIX
OTTCHKOB.

bonpmmHcTBO JKK-MOHUTOPOB HCHOIB3YET TOHKYKO IUIEHKY M3 KUIKHX KPHUCTAJLIOB,
NOMEIIEHHYIO MEXIy [BYyMs CTEKISHHBIMH IUIACTUHAMH. 3apsibl INEpPEAaroTCsl 4epe3 Tak
Ha3blBAEMYI0 MACCMBHYI0 MATPHMIY — CETKY HEBUAMMBIX HHUTEHW, TOPU3OHTAIBHBIX U
BEPTUKAJbHBIX, CO3/laBasi B MeECTE IlepeceueHUs HUTEH TOUKy H300pakeHHs (HECKOJIbKO
Pa3MBITOrO U3-3a TOTO, YTO 3apsi/ibl IPOHUKAIOT B COCEHUE O0IACTH KUAKOCTH).

Puc. 2.18. XXngkokpu-
cTanIn4yecKknii MOHUTOP

AKTHBHBbIE MaTPHIBI BMECTO HUTEH MCIOJIb3YIOT MPO3PAUHBIA IKpaH U3 TPAH3UCTOPOB U
00ecreunBaroT SpKoe, MPaKTHUECKH HE MMEIOIIee MCKaKeHUM M300paxkeHne. DKpaH MpH 3TOM
pa3zeneH Ha He3aBUCHMBbIE STYEHKU, KaXKAast U3 KOTOPBIX COCTOUT M3 YEThIpeX yacTed (ais Tpex
OCHOBHBIX LIBETOB M O/IHA pe3epBHast). KoimdecTBO Takux siueeKk MO LIMPOTE U BBICOTE dKpaHa
Ha3bIBAIOT paspemieHueM 3kpaHa. CospemenHble JKK-MoHUTOPSBI NMEIOT paspemenue 642x480,
1280x1024 wnmm 1024x768. Takum 00pa3om, 3KpaH WMeeT OT 1 70 5 MJIH TOueK, Kaxaas 3
KOTOPBIX YNpPaBIAETCS COOCTBEHHBIM TPAaH3UCTOPOM. I[I0 KOMIAKTHOCTH Takue MOHHUTOPHI HE
3HaIOT cebe paBHBIX. OHM 3aHUMAIOT B 2 — 3 pa3a MeHbIIIe MecTa, 4eM MOHUTOPHI ¢ DJIT u Bo
CTOJIBKO JK€ pa3 Jerde; MOTPeONIIOT Tropa3fo MEHbIIE 3JICKTPOIHEPTHH M HE HU3Iy4aroT
JJIEKTPOMAarHUTHBIX BOJIH, BO3JCHCTBYIOIINX Ha 3I0pOBbE JOJ€EN.

3. CeHcOpHBIH 3KpaH

Puc. 2.19. CeHCOopHbIl 3KpaH

OOmenne ¢ KOMITBIOTEPOM OCYIIECTBIISIETCS. IMYyTEM MPHUKOCHOBEHUS TMAaJbIleM K
onpeAeIEHHOMY MECTy YyBCTBUTEIIBHOTO dKpaHa. DTHM BBIOMPAETCS HEOOXOIUMBIM PEXUM U3
MEHIO, TTOKa3aHHOTO Ha dKpaHe MOHHUTOpa. (MeHI0 — 3TO BBIBEICHHBIN Ha DKpaH MOHHUTOPA
CIIUCOK Pa3IMYHBIX BAPUAHTOB PaOOTHI KOMITBIOTEPA, IO KOTOPOMY MOXKHO CIENIaTh KOHKPETHBIN
BbI00p.) CEeHCOpHBIMU dKpaHaMU O00OPYyIyIOT pabouyue MecTa ONnepaTopoB W JAWCIETYECPOB, MX
UCTIOJIB3YIOT B HH()OPMALIMOHHO-CIIPABOYHBIX CHCTEMAX U T.1T.



2.15. Yrto Takoe nmpuHTEP, IJIOTTEP, CKAHEP?

IIpunmep — nevaratoniee ycTpoicTBo. OCyIeCTBIIAET BBIBOJ U3 KOMIIBIOTEPA 3aKOAUPOBAHHON
nHOpMAIMY B BU/IE TICUATHBIX KOMHIA TEKCTA WX TpapHuKu.

Cy1iecTBYIOT ThICSIUM HAaUMEHOBAHWH NMPUHTEPOB. HO OCHOBHBIX BHMJIOB IPUHTEPOB TPH:
MaTPHUYHBIE, JIA3CPHBIE U CTPYHHBIE.
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MaTpuyHbIn cumBon

e MaTpuuHble NMPUHTEPbI UCIOIB3YIOT KOMOMHAIIMK MAaJeHbKHX IITBIPHKOB, KOTOpHIC
OBIOT TIO KpacsIieil JieHTe, Oaromapss 4eMy Ha Oymare ocTa€Tcsl OTIeuaToKk cuMBoia. Kaxmpii
CHUMBOJI, Tle4aTaeMblii Ha mpuHTepe, Gopmupyercs u3 Habopa 9, 18 wmm 24 wurm,
c(OPMHUPOBAHHBIX B BHJE BEPTHKAJIHLHON KOJOHKH. HemocrtaTkaMu 3THX HEJOPOTHX NMPUHTEPOB
SBIISIIOTCS ux LIyMHast pabota u HEBBICOKOE KayecTBO NeYaTH.

e JlazepHble mpuHTepbl padOTalOT MPUMEPHO TaK e, Kak Kcepokchl. KommbioTep
dopmupyeT B cBoei mamsaTH "0o0pa3" cTpaHHIIBI TEKCTA U NiepeaaeT ero npuHrepy. Mudopmanus
O CTpaHHLE MPOEHHUPYETCS C IOMOIIBI0 JIA3€pHOro Jiyya Ha Bpaujaromuiics OapabaH co
CBETOUYBCTBUTEJILHBIM IOKPBITHEM, MEHSIOIIUM 3JIEKTPUYECKUE CBOMCTBA B 3aBUCHMOCTH OT
OCBEIIIEHHOCTH.

JlasepHbIit NpUHTEP

[Tocne 3acBeTkn Ha OapabaH, HAXOAIIUIACS IO PIEKTPUIESCKAM HAINpPSHKEHUEM, HAaHOCUTCS
KpacsIuii MOpOIIOK — TOHep, YacTULbl KOTOPOr0 HAJMIAIOT Ha 3aCBEYCHHbIE YYacTKU
noBepxHocTH OapabaHa. [IpuHTEp ¢ MOMOINBIO CHEIHMAIBHOTO TOPSYETO BAJMKA MPOTATHBACT
Oymary moj OapaGaHOM; TOHEp NEpeHOCUTCs Ha Oymary u "BIulaBiserca" B He€, OCTaBissd
CTOMKOE BBICOKOKaYeCTBEHHOE H300pakeHWe. LIBeTHbIe Ia3epHbIC NPUHTEPHl MOKA OYEHBb
JOPOTH.



e (CrpyiiHble TPUHTEPbI TEHEPUPYIOT CHUMBOJBI B BHUAE MOCIEHOBATEIbHOCTU
YEepHWJIBHBIX To4eK. [lewararomas ronoBka IpUHTEpAa HMEET KpOIIEUHBIE COILIA, Yepe3
KOTOphIE Ha CTPAHUIy BBIOPHI3TUBAIOTCS OBICTPOCOXHYIIME YEpHWIA. OTH HPHUHTEPHI
TpeOoBaTenbHbl K KauecTBy Oymaru. LIBeTHble CTpyliHBIE TPHHTEPHl CO3/MAIOT LBETA,
KOMOMHHPYS YEpPHUJIA YeThbIpeX OCHOBHBIX IIBETOB — SIPKO-I'0JIy0oro, mmypIypHoro, :keJiToro
U YEepHOro.

[IpuHTeEp CBs3aH ¢ KOMIBIOTEPOM MOCPEACTBOM Kadessl MPUHTEPA, OJUH KOHEI] KOTOPOTo
BCTaBJISICTCS] CBOMM Pa3bEMOM B THE3/10 TIPUHTEPA, a APYroil — B MOPT MPUHTEPA KOMITBIOTEPA.
Ilopt — 3T0 pa3bém, 4Yepe3 KOTOPHIA MOKHO COCAUHHUTH MPOLECCOP KOMIbIOTEpPa €
BHEIIHUM YCTPOICTBOM.

Kaxxnpiii mpuHTEp 0053aTeIHPHO MMEET CBOW ApaiiBep — MporpaMmy, KOTopas crmocoOHa
NEepPEeBOIUTH (TPAaHCIMPOBATh) CTAHIAPTHHIE KOMaHbl ME€YaTH KOMIBIOTEpA B CIIELUAJIbHBIC
KOMaH/Ibl, TPEOYIOIINECS I KaXKI0T0 MIPUHTEPA.

IInommep (rpadonocTpouTeIb) — yCTPONUCTBO, KOTOPOE YEPTUT I'padMKH, PUCYHKH UITH
JMarpaMMBbl IO YIIPaBJICHHEM KOMIBIOTEpa.

;[J

PonukoBbiv nnottep

[Inorrepsl HCHONB3YIOTCA JUIsl TIOAYYEHHUS CIIOXKHBIX KOHCTPYKTOPCKHUX UYEpPTEXKEH,
apXUTEKTYpHBIX IUIAHOB, Teorpauyeckux M METEOPOJIOIMYECKMX KapT, JEIOBBIX CXEM.
ILnoTTepsl puCcyOT H300pakeHUsI ¢ IOMOIIBIO Mepa.

PosiMKoBbIE MJIOTTEPBI NMPOKPYUUBAIOT OyMary Ioj HepoM, a IJIAHLIEeTHbIEe MJI0TTepbI
NepeMEIalT Tepo  Yepe3 BCIO  IOBEPXHOCTh TOPU3OHTAIBHO  JIeKamed  Oymarm.

[InoTTepy, Tak ke, Kak M MPUHTEPY, 00SA3aTENBbHO HY)KHA CIELUalbHas MporpaMma —
ApaiiBep, MO3BOJAIONIAs MPUKIAJAHBIM IIpOrpaMMaM IMepeaaBaTb €My UHCTPYKUUU: MOAHSITH U
OITYCTHUTb I1€PO, IPOBECTH JINHUIO 3aJaHHOM TOJILIUHBI U T.II.

CkaHep — yCTpOMCTBO 7Sl BBOJIa B KOMITbIOTEP Tpadnieckux n3odpaxenuid. Cozgaer
our(ppoBaHHOE N300pAKEHNE JOKYMEHTA M MOMEIIAET €r0 B MaMATh KOMIIBIOTEpA.




MnaHWeTHbIN cKkaHep

Ecnu npuHTepbl BBIBOIAT HMHGMOpMAIMIO M3 KOMIbIOTEpa, TO CKaHEpPbl, HA0OOpOT,
nepeHocsT HHGopMALMIO ¢ OYMAaKHBIX JOKYMEHTOB B MaMATh KoMIblOTepa. CyliecTByIOT
PYYHble CKaHepbl, KOTOpbIE TNPOKATHIBAIOT 10 TIOBEPXHOCTH JIOKyMEHTa pYKOH, H
IUIAHIIETHbIe CKAHePBI, 10 BHEIIHEMY BU/y HallOMUHAIOIINE KOMMUPOBAIbHbBIE MAIIMHBI.

Ecau npu moMoumu cKkaHepa BBOAUTCH TEKCT, KOMIBIOTEP BOCHPHHHMMAET €ro Kak
KApPTHHKY, a He KaK I[0c/J1eJ0BATEeJbHOCTh CHMBOJIOB. [l mnpeoOpa3oBaHMs TaKoro
rpadM4eckoro TEKCTa B OOBIYHBIA CHMBOJIBHBIA (OpPMAT HCHONB3YIOT HMPOrpPaMMbI
ONTHYECKOIr0 PacIo3HaBaHUA 00Pa30B.

2.16. Yto Takoe moaeM u pakc-moaem?

Moodem — ycTpoiCTBO 151 Tepeayn KOMIIBIOTEPHBIX JaHHBIX HA OOJIBIINE PACCTOSHUS 110
Tes1e()OHHBIM JIMHUSM CBSI3U.

udpossie curHanbl, BblpadaThiBa€Mble KOMIIBIOTEPOM, HEb3s HANPSAMYIO MepeaaBaTh 10
TeNe()OHHOM CeTH, MOTOMY 4YTO OHAa MpeJHA3HAYeHA IS Tepelayd YeJIOBEYECKOW peur —
HEIPEPBIBHBIX CUTHAJIOB 3BYKOBOM YaCTOTBHI.

Moaem oOecniedyuBaeT mnpeodpa3oBaHMe NU(PPOBBLIX CHUTHAJIOB KOMIBbIOTEpPa B
NMepeMeHHbIl TOK 4YacTOoThl 3BYKOBOI0 /JAHANA30HA — DOTOT NPOLECC HAa3bIBAETCs
MOAYJIsSIME, a Tak:Ke 00paTHoe NMpeodpa3oBaHUe, KOTOPOE HA3BIBACTCS HAEMOIAYJISILMEH.
OTcrosia Ha3BaHHUE YCTPOHCTBA: MOIEM — MOIYJISITOP/AeMO YIS TOP.

COrfacoBaHHE PEXMME
CEAIM MENLY MOLEHAMM

=TT ”ﬂﬂmﬁ/— — imnen e

UHGpoEbIE TenedioHHaA THHKA Unfpogsie
CHPHADE] {aHanOrOEbIE CHPHANB) CHUHanb
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Puc. 2.24. Cxema peanunsaumm MogeMHoOM CBS31

Jlnis ocylecTBIeHHs CBA3M OJUH MOJIEM BBI3BIBAET JIPYIrOHM 1O HOMEpY TenedoHa, a TOT
OTBEYAET Ha BBI30B. 3aT€M MOJEMBI IOCHUIAIOT APYT APYTY CUTHAJIBI, COTIACysl MOAXOASIINN UM
obouM pexkum cBsi3u. [locie a3Toro mepeparolMii  MOJeM  HayMHAaeT MOCHLIATH
MOJYJTHPOBAHHBIE JaHHbIE C COTJIACOBAaHHBIMH CKOPOCTHIO (KOJHMYECTBOM OUT B CEKYHIY) W
dopmarom. MozaeM Ha ApyroM KOHILE Mpeodpa3yeT MoJy4eHHY0 nHpopManuio B uudpoBoii
BH/ U IepefaeT €€ CBOEMY KOMIIBIOTEPY. 3aKOHYHMB CEAaHC CBSA3HM, MOJEM OTKIIOYAeTCs OT
JIMHUM.




Puc. 2.25 BHeluHun mogem

VYnpaBieHre MOJEMOM OCYIIECTBISIETCS C TIOMOIIBIO CIIEIUAIBHOTO KOMMYTAIIMOHHOTO
NMPOrpaMMHOI0 o0ecriedeHus.

Mopnembl ObIBalOT BHeNIHWE, BBIOJHEHHbIE B BHJE OTAEIBHOIO YCTpOMCTBa, H
BHYTpPeHHHE, TPEICTABISAIONIME COOOW JJIEKTPOHHYIO IIJIaTy, YCTAaHABIMBAEMYIO BHYTpPHU

komnbloTepa.  [loutm  Bce ~ MoAeMbl — MOAJEPKUBAOT M (QYHKUMH  (aAKCOB.
Dakec — 3ITO YCTPOHCTBO (GaKCUMHJIBHOI Nepegayu H300pazkeHHs MO TesaedoHHOM
cetu. HazBanme "¢axc" mpoumsonuio ot cioa "dakcummie" (mar. fac simile — cuaenai

noJ00HOE), O3HAYallee TOYHOE BOCIPOU3BEJCHHE TpadUyecKoro opuruHana (IOJIUCH,
JOKyMEHTa W T.I.) CPEACTBaMH ImedaTtd. MojeM, KOTOpBIi MOXET INepeiaBaTh M IOIydaTh
JaHHbIE KaK (pakc, Ha3pIBaeTCs (paKc-MOAeMOM.

2.17. Uto Takoe MAHUMYJIATOPbI?

MaHunyJasTopbl (Mblllb, JUKOHCTUK M Jp.) — 3TO CIELHAJIbHBIE YCTPOICTBA, KOTOpbIE
UCTIOJIB3YIOTCS /1JIs1 YIPABJIEHUSI KyPCOPOM.

Mpliib ©UMEeT BHJI HEOOIBIIOW KOPOOKH, TOTHOCTHIO YMEIIAIOMICHCS HA JIaJOHW. MBI
CBs3aHA C KOMITBIOTEpOM KabeleM dYepe3 CIelUalbHBIA ONOK — ajantep, M e€ IBIKEHUS
npeo0pa3yroTcsi B COOTBETCTBYIOIIME TMEPEMEIICHHsI Kypcopa 0 dKpaHy Auciuies. B Bepxuei
YacTH YCTPOWCTBA PACIONIOKEHBI YIPABISIONME KHOMKH (OOBIYHO WX TpH), MO3BOJISIOIINE
3a/1aBaTh HAYAJIO M KOHEI[ ABUKEHUS, OCYIIECTBIISATh BHIOOP MEHIO H T.II.




JIKOHCTHK — OOBIYHO 3TO CTEP)KEHb-PYUKa, OTKIOHEHHE KOTOPOH OT BEPTHUKAIBHOTO
IIOJIO’KECHUS ITPUBOJUT K NEPEABHKEHUIO Kypcopa B COOTBETCTBYIOIIEM HAIIPABJICHHUH I10 DKPaHy
MOHUTOpa. YacTo ImpUMEHSETCS B KOMIIBIOTEPHBIX UrpaX. B HEKOTOPBIX MOJENSAX B JHKOMCTHK
MOHTHPYETC AATYUK JAABJICHUA. B 3TOM ciydae, 4yeM CHIIbHEE IOJIB30BATEIb HAXXKUMACT Ha
PYUKY, TeM OBICTpee IBUKETCS Kypcop I10 SKpaHy AHUCILIES.

Tpexdon — HeOosbIass KOpoOKa C IMIAPUKOM, BCTPOSHHBIM B BEPXHIOI YacTh KOpPIyca.
[Tonb30BaTens pyKoi BpallaeT MIApUK U MEPEMEIIaeT, COOTBETCTBEHHO, Kypcop. B oTnuuue ot
MBIIIK, TPEeKOON He TpedyeT CBOOOJHOrO MPOCTPAHCTBA OKOJO KOMIBIOTEPA, €ro MOXKHO
BCTPOUTH B KOPIYC MAILIUHBI.

Jlururaiizep — yCTpOHCTBO MJisi TMPeoOpa3oBaHUs TOTOBBIX H300paKCHUN (YepTexeH,
kapr) B 1uudpoByo ¢opmy. IlpeacraBiser coOoil IUIOCKYI0 TMaHedb — IJIAHLIET,
pacrioiiaraeMyr0 Ha CTOJIe, W CIEHHAIbHBIH HHCTPYMEHT — TM€pP0, C TMOMOIIBI0 KOTOPOTO
yKa3bIBaeTCs MO3UIMS Ha Tutanmiere. [Ipu nepemenieHny nepa no IiaHIeTy GUKCHUPYIOTCS €ro
KOOPJIMHATHI B OJIN3KO PACIIOIOKEHHBIX TOYKAX, KOTOPHIEC 3aTeM MPeoOpa3yroTCs B KOMITBIOTEPE
B TpeOyeMble eTMHHIIBI H3MEPECHHUS.

2.18. Kak ycrpoeHn komnbrotep?

PaccmoTpuM  ycTpoilcTBO  KOMIbIOTEpa Ha IpUMEpe CaMOil  paclpoCTpaHEHHOM
KOMIIBIOTEPHON CHUCTEMBI — IEPCOHAIBHOrO KoMmIbioTepa. IlepcoHaNbHBIM KOMIBIOTEPOM
(ITK) Ha3bIBarOT CpaBHUTEIBHO HEAOPOTOM YHUBEPCAIbHBIM MHKPOKOMIIBIOTEDP, PACCUMTAHHBIN
Ha OJHOIO MOoJjb30BaTelnsd. llepcoHanbHble KOMIBIOTEPHI OOBIYHO MPOEKTUPYIOTCS HA OCHOBE
IPUHIUIA OTKPBITOM apXUTEKTYPHI.

ITpuHIIAI OTKPBITON apXUTESKTYPHI 3aKIIFOYACTCS B CJICAYIONIEM:

o PermameHTHpyIOTCS W CTaHAAPTU3UPYIOTCA TOJIBKO ONMCAHWE MPHUHIMINA JICHCTBUSA
KOMIIbIOTEpA M €r0 KOH(Urypaius (omnpeaeraeHHas COBOKYITHOCTh allapaTHBIX CPEICTB
U COCAUHEHMH MexIy HuMmHu). Takum 00pa3oM, KOMIIBIOTEp MOXHO COOMpaTh H3
OTJENBHBIX Y3JI0B W JeTalel, pa3paOdOTaHHbIX M M3TOTOBJICHHBIX HE3aBUCHMBIMU
(bupMaMu-U3rOTOBUTEISIMH.

o KomMmnbloTep Jierko pacmmpsiercss U MOAECPHU3UPYETCs 3a CUET HaJIM4YUsl BHYTPEHHHX
pacHIMPHUTENBHBIX THE3M, B KOTOPBIC IOIB30BATEIb MOXKET BCTaBJIATH Pa3HOOOpas3HbIE
YCTPONCTBA, YAOBJIETBOPSIOLINE 3alaHHOMY CTaHAApTy, U TEM CaMbIM YyCTaHaBJIMBaTh
KOH(UTYpaIfio CBOSH MAIIMHBI B COOTBETCTBHU CO CBOMMU JINYHBIMH MPEATIOYTCHUSMH.

Yopoménaas OlOK-cXxema, OTpaXkarollas OCHOBHBIE (DYHKIIMOHAIbHBIE KOMIIOHEHTBI
KOMITBIOTEPHOM CUCTEMBI B X B3aMMOCBSI3H, U300pakeHa Ha pucyHke 2.26.
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Puc. 2.26. O6wwas cTpykTypa nepcoHanbHOro KoMmnboTepa ¢ NoACOeANHEHHbIMU NepUdepPUNHBIMU YCTPONCTBaMM

Jns Toro, 4roObl COEAMHHUTH JPYr C APYIOM DPa3IM4HbIE YCTPOWCTBA KOMIBIOTEPA, OHU
JIOJDKHBI IMETh OJTMHAKOBBIM MHTepdeiic (aHr. interface ot inter — mMexay, u face — o).

Humepdghetic — 3T0 CPEICTBO CONPSHKEHUS ABYX YCTPOUCTB, B KOTOPOM BCE (PH3MUECKHUE U
JIOTHYECKHUE MapaMeTphl COTIacyOTCs MKy cO00ii.

Ecnu wunTtepdeiic sBisercs oOIIENPUHATHIM, HaNpUMep, YTBEPKIAEHHBIM Ha YpOBHE
MEXIyHApOAHBIX COTJIAIIEHU, TO OH HAa3bIBAETCS CTAHAAPTHBIM.

Kaxnapiii u3 GyHKIMOHATBHBIX 3JEMEHTOB (MaMsTh, MOHHUTOpP WJIH APYTO€ YCTPOICTBO)
CBSI3aH C IIMHOM ONpeAeIEHHOTO TUITA — aJPECHOM, YIPABISIONICH WM IIMHON JaHHBIX.

s cornacoBanus uHTepdelcoB nepudepuitHble YCTpoicTBa MOAKIIOYAIOTCSA K IIUHE HE
HaIpsMY10, @ Uepe3 CBOM KOHTPOJLJIEPbI (aAanTephl) ¥ MOPTHI IPUMEPHO 0 TAaKOH cxeMe:

|¥c‘rp-|iimnn<=* Kentpennep | < Mopr @Iljnua]
WITH SOane

KonTpoaiepbl W agantepbl NpPEACTaBISAIOT COOOH HAOOPHI AJIEKTPOHHBIX IIETICH,
KOTOPBIMHM CHa0XaroTCs YCTPOICTBa KOMIIBIOTEPA C LEJIbI0O COBMECTUMOCTH MX MHTEp(ENcoB.
KonTtpomnepsl, kpoMe 3TOro, OCyHIECTBISIOT HEMOCPEICTBEHHOE YIPaBICHUE MepUPEepUITHBIMU
YCTPOHCTBaMH IO 3aIIpocaM MUKPOIIPOLIECCOpa.

Ilopmul ycmpoticms TIPpeICTaBISAIOT COO0W HEKUE FIEKTPOHHBIE CXEMBI, COACPIKAIINE OJTUH HITH
HECKOJIBKO PErHCTPOB BBOJIA-BBIBOJIA U MO3BOJISIFOIINE MOAKIIOUATh NepudepuiiHbie yeTpoiicTBa




KOMIIBKOTEPA K BHCIITHUM IMHAHAM MHUKPOIIpOIIECCOpaA.

ITopramu Tak:ke Ha3bIBAIOT YCTPOMCTBA CTAHAAPTHOrO0 HHTepP(eiica: 1OCIe10BaTEIbHBIH,
napauieIbHBIA U UTPOBOM MOPTHI (MM UHTEPDEHUCHI).

IlocrnedosamenvHulii nopm 0OMEHHBAETCS TAHHBIMH C TIPOIIECCOPOM MOOANTHO, 8 C BHEIITHUMHU
yCTpoiicTBaMH — MOOUTHO. [lapanienvhbiii nopm MONyYaeT U MOChUIaeT JaHHbIe MOOANTHO.

K mocienoBaTesibHOMY TOPTYy OOBIYHO MOACOSAMHSIIOT MEUICHHO NEHCTBYIOIIHME WU
JIOCTAaTOYHO YJaJIEHHBIE YCTpPOMCTBa, Takue, KaKk MbIlb U MojaeM. K mapajuielbHOMY MOPTY
MOJICOSTUHAIOT Oosiee "OBICTpBIE" YCTpOWCTBA — MPUHTEpP M CcKaHep. Yepe3 MrpoBOil mopt
nojacoenuHsAeTcs  JpKoMcTHK. KiaBuarypa M MOHMTOpP — MOAKIIOYAIOTCS K CBOUM
CNeNMATU3NPOBAHHBIM MTOPTaM, KOTOPBIE IPECTABIISIIOT COOOH IPOCTO Pa3beéMBbI.

OCHOBHBIE DJIEKTPOHHBIE KOMIIOHEHTBI, ONpEACIAIOIINE APXUTEKTYpy Ipoleccopa,
pasMelaloTcsl Ha OCHOBHOHM IUIaTeé KOMIBbIOTEpAa, KOTOpas HA3bIBAaeTCsd CHCTEMHON WM
MaTepuHckoii (MotherBoard). A KOHTpOJIIEpHI U aanTePhl TOTMOJIHUTENBHBIX YCTPOMCTB, JTHO0
caMM 3TH YCTpPOICTBa, BHINOJHSIIOTCA B BUJe muaT pacmmpenusi (DaughterBoard — nouepnss
1aTta) ¥ MOAKIIOYAIOTCS K IIMHE C MOMOIIBI0 Pa3béMOB pacHIMpeHHsl, Ha3bIBa€MbIX TaKKe
cJ10TaMH pacluMpeHus (aHri. slot — mens, nas).

2.19. Kakue ocHOBHBbIE 0JIOKHM BXOJIAT B COCTAaB KOMIIbIOTEpa?

CoBpeMEHHBI  TEPCOHAIBHBIA  KOMIIBIOTEp COCTOMT W3 HECKOJBKMX OCHOBHBIX
KOHCTPYKTHUBHBIX KOMITIOHCHT:

Tower ——

DeskTop
I

Puc. 2.27. Buabl koprnycoB
cucTemHoro 6rioka

e CHCTEMHOIO 0JI0Ka;
e MOHHTOpA,;

e KIIABHUATYDBHI;

e  MaHUIYJISATOPOB.

B cucremuom 0j10Ke pa3sMeIaroTCA:

e OJIOK ITNTaHHUS;

e HAKONUTEIb HA )KECTKUX MAaTHUTHBIX JHUCKAX;
e HAKONUTEJh HA TMOKUX MarHUTHBIX JHCKAX;
e CHCTEMHAaJ ILIATAa;

e TUIATHI PACIIUPEHUS;

e Hakonutenb CD-ROM;




e W Jap.

Kopmyc cucremHoro 6;10ka MoxeT uMeTh ropusonTanbnyto (DeskTop) nim BepTHkaibHyo
(Tower — OaiHs) KOMIIOHOBKY. TUIHUYHBINA CHUCTEMHBINH OJIOK CO CHATON KpBIIIKOW KOopIryca —
Ha puc. 2.28.

1 — Cuctemnas 1iara.

2 — Pa3béM IONOJIHUTEIBHOTO BTOPOTO MPOIIECCOpa.

3 — llenTpanbHBIN TPOLIECCOP C PATIUATOPOM IS OTBOA TETLIA.
4 — Pa3bEMbl ONIEPATUBHON MAMSITH.

5 — Hakomnurenb Ha THOKUX MarHUTHBIX JUCKAX.

6 — Hakxonurens CD-ROM.

7 — CereBas kapTa.

8 — I'padmueckuii akceneparop.

9 — biiok nuTaHus, npeodpa3yromuil nepeMeHHOe HalpsKeHUe
AJIEKTPOCETH B MOCTOSHHOE HANPSLDKEHUE PAa3IMYHOMN MOJSIPHOCTH U
BEJTMYHHBI, HEOOXOIUMOE VISl MUTAHUSI CUCTEMHOM TUIATHI U
BHYTPEHHUX YCTPOMCTB. BJIOK MUTaHUs CONEPHKUT BEHTUIIATOP,
CO3AI0IUI HUPKYJIUPYIOIIUE TOTOKU BO3yXa ISl OXJIAK/ICHUS
CUCTEMHOTrO 0JIOKa.

Puc. 2.28. CuctemHbIn 6ok co
CHATOW KPbILLKOW Kopnyca

2.20. YTo coboii mpeacraB/sieT CUCTEMHAs mjara?

CucreMHas 1iara sBJISE€TCS OCHOBHON B cucTteMHOM Osoke. OHa cOAEpKUT KOMITIOHEHTHI,
OTIpEEIAIOIINE APXUTEKTYPY KOMIIBIOTEPA:

e LEHTPAIBHBIN MPOLECCOP;

e tocrosiHHy0 (ROM) 1 onepatuBHyto (RAM) mamsiTh, KAII-TAMSITh;
e uHTEp(QEiCHbIE CXEMBbI LIHH;

e THE3/IA paCIIMPECHUS,

e 00s3aTeNbHBIC CHCTEMHBIC CPEICTBA BBOIa-BBIBOA U JIP.

CucrtemHble TIATHl UCHOJHIIOTCS Ha OCHOBE HaOOPOB MUKPOCXEM, KOTOpbIE HA3bIBAIOTCS
yunceramu (ChipSets). YacTo Ha CHCTEeMHBIX IUIaTax YCTAaHABIMBAIOT W KOHTPOJUIEPHI
JIMCKOBBIX HAKOMMTENEH, BUIE0aAaINTep, KOHTPOJUIEPH MOPTOB M Jp. B rué3nma pacummpenus
CUCTEMHOM IUIaThl YCTAHABIMBAIOTCS IUIATHI TaKUX MEPUPEPUNHBIX YCTPOMCTB, KaK MOJEM,
ceTeBas IuIaTa, BUAEOIUIaTa U T.I1.



1 — Pa3ném o
LIEHTPAJIbHBIN MPOLIECCOP;
2 — JlonmoNMHUTENBHBINA KA1
00bEMoM 256 KobaiiT;

3 — Pa3zném o
JIOTIOTHUTEIBHBINA KOIIT;

4 — KonTpoJsnepst
BHEITHUX yCTPOUCTB;

5 — Pa3pémbl HakonuTenen
Ha )XKECTKUX MarHUTHBIX
JTUCKaX;

6 — Pa3némbl o
ONEpPaTUBHYIO NTaMsTh, 4
TUTAHKHY;

7 — KonnekTtop
(coenuHUTENH) KIAaBHATYPHI
Y MBIIIN;

8 — Muxkpocxema,
obcmy>kuBatomas (Jronmu-
JTIUCKOBO/I,
nocJieI0BaTeIbHbIe TOPTHI
U NIapaJuIeIIbHBIN MOPT;

9 — Pa3bémbl 32-OuTHOIM
IIUHBI (715 BUACOKAPTHI,
KapTel aTEpHET 1 11p.);
10 — Ilepe3anuceiBaeMas
BIOS (Flash-mmamsits);

11 — MynbTumeanitHas
IMHA,

12 — Pa3némbr 16-OutHOM
IITVHBIL.
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Puc. 2.29. CnctemHas nnaTta koMnbloTepa kracca Pentium

2.21. Kak opranusyercsi Me;KKOMIbIOTEPHAA CBA3b?

Hazosém 3ala4i, KOTOPBIC TPYAHO HWJIX HCEBO3MOXHO PCHIUTH 0e3 OopraHu3annun

MHGOPMALIMOHHOM CBSI3U MEXAY PAa3IMYHBIMU KOMIIBIOTEPAMHU:

nepeHoc HH(popmManuu Ha 0oJIbIINE PACCTOSTHUSA (COTHU, THICSYH KWIOMETPOB);
COBMECTHOE HCII0Jb30BAHME HECKOJbKHMMH KOMIBIOTEPAMH JOPOTOCTOSIINX
annapaTHbIX, NPOrpaMMHBIX WJIM HH(POPMAIMOHHBIX PeCypcoB — MOIIHOTO
nporeccopa, EMKOro HaKOIUTENS, BHICOKOIPOU3BOUTEIBHOIO JIA3epHOTr0 IPUHTEpa, 0a3
JAHHBIX, IPOTPaMMHOT0 00EeCTIeYeHHUS U T.11.;

nepeHoc MHQPOpPMalMUd C OJHOrO KOMIbIOTEpa Ha JpPYyrol NpH HEeCOBMECTHMbIX
¢aonnu-guckoBoaax (5,25 u 3,5 mroiima);

coBMecTHasi pa0dora Haj OOJbIIMM INPOEKTOM, KOIZla HCIOJHWIM JOJDKHBI BCErja
UMETh NocyeIHIE (aKTya bHbIC) KOTMKA OOMIMX JTAaHHBIX BO N30€KaHUE Iy TaHUIIB, U T.JI.

Ectp TPH OCHOBHBIX cnocoda OpraHusanvum Me)l(KOMHblOTepHOﬁ CBA3H:

OGBCHHHCHI/IC ABYX pssaAoOM PacCIIOJIOKCHHBIX KOMIIBIOTCPOB qepes3 ux
KOMMYHHKAIIMOHHBIC IMTOPTHI TOCPEACTBOM CIICHMUATIBHOT'O Kaﬁe.]m;



e Iiepeiaya JaHHBIX OT OAHOI0 KOMIBIOTEPA K IPYTOMY IIOCPEACTBOM MO/IeMa C ITOMOIIBIO
IPOBOJHBIX WM CIIyTHUKOBBIX JIMHUHN CBSI3U;
e 00bEIUHEHNE KOMIIBIOTEPOB B KOMIIBIOTEPHYIO CeTh.

KNMEHT CepEep

i O

= EL

YacTo mpu OpraHM3aluy CBA3H MEXAY IBYMS KOMIIBIOTEPAMHU 3a OJHHM KOMIILIOTEPOM
3aKpenJisieTcsi poJib MOCTABIIMKA PecypcoB (Iporpamm, JaHHBIX U T.J.), a 32 APYTHM —
PoJib MOJIB30BaTe/ds JTHX pecypcoB. B 53ToMm cilydae nepBblii KOMIBIOTED Ha3bIBACTCS
cepBepoM, a BTOpOW — KJHMEHTOM Wi pabouell ctanuumeil. PaboraTh MOXHO TOJBKO Ha
KOMITbIOTEpE-KJIUEHTE M0/ YIPABICHUEM CIIEHUAIbHOTO IPOTPaMMHOT0 00eceueHusl.

Cepsep (aHri. serve — 00CITyKHBaTh) — 3TO BBICOKOIPON3BOIUTEIBHBIN KOMIIBIOTEP C
601bIMM 00BEMOM BHELIHEH MaMATH, KOTOPBI oOecrieunBaeT 00CIy)KMUBaHUE IPYTUX
KOMITBIOTEPOB IIyTEM YNIPABJICHUS paclpeelICHHEM JOPOTOCTOSIINX PECYPCOB COBMECTHOTO
MOJIb30BaHMs (IIPOrpaMM, TaHHBIX U MEpUPEPUITHOro 000PYAOBAHUS).

]

Knuenm (nHaye, pabodvasi CTaHIUs) — JIFOOO0M KOMITHIOTEP, MMEIOIINI JOCTYII K YCIIyTraM
cepBepa.

-

CeTteBoM cepBep
HP LD PRO

Hanpumep, cepBepoM MOXeT OBITh MOIIHBIH KOMITBIOTEp, HAa KOTOPOM pa3MeEIIaeTcs
LEHTpaJIbHas 0a3a JaHHBIX, @ KIUEHTOM — OOBIYHBIH KOMIIBIOTEP, HPOTrpaMMbl KOTOPOTO IO
Mepe HeO0OXOAMMOCTH 3allpallliBalOT JaHHBIE C cepBepa. B HEKOTOpBIX Cllydasix KOMIIBIOTED
MOXET OBITh OJHOBPEMEHHO W KJHEHTOM, M cepBepoM. OTO 3HA4YMUT, YTO OH MOXKET
IIPEIOCTABIIATh CBOM PECYpPChl U XpaHUMBbIE JaHHBIE APYTMM KOMIIBIOTEPAM M OJHOBPEMEHHO
MCIIOJIb30BaTh UX PECYPCHI U IaHHBIE.

KimeHToM Taxke Ha3bIBAIOT MPHUKJIAJAHYI0 IPOrPaMMy, KOTOpas OT UMEHH IOJIb30BATEISA
noJy4aer ycayru cepepa. CooTBETCTBEHHO, IPOTPAMMHOE 0OecIiedeHne, KOTOpOe MO3BOJISIET
KOMIIBIOTEPY MPEAOCTABJIATD YCJIYTH IPYTOMY KOMIIBIOTEPY, HA3BIBAIOT CEPBEPOM — TaK XKeE,
KaKk M caM KommbloTep. [l mpeonoseHusT HeCOBMECTHMOCTH HMHTepP(eHCcOB OTIEIbHBIX
KOMIIBIOTEPOB ~ BBIPAOATHIBAIOT ~ CHELMAlbHbIE CTAHJAPTHI, HA3bIBAEMbIE IMPOTOKOJIAMHU
KOMMYHUKAIINH.



IIpomokon KoMMyHUKayuy — 3TO COTJIACOBAaHHBINM HAOOP KOHKPETHBIX NIPAaBUI 0OMEHA
nHpOpMaIHel MeXIy pa3HBIMU YCTPOHCTBAMH Nepeiaun JaHHbBIX. VIMEIOTCS IPOTOKOIIBI ISt
CKOpOCTH Tepesiaun, (opMaToB JaHHBIX, KOHTPOJIS OMIMOOK U Jp.

Jnis paboThl C CeThI0 HEOOXOAMMO HAJMYUE CIEHUAIBHOTO CeTeBOro NMPOrpamMMHOIO
o0ecneyeHusi, KOTOpoe oOecrmeunBaeT TMepeaadyy MTaHHBIX B COOTBETCTBUM C 3aJIaHHBIM
POTOKOJIOM. [TpOTOKOJIBI KOMMYHHKAIIMU TPEANUCHIBAIOT Pa30UTh BeChb 00BEM IMepeaBacMbIX
JTAHHBIX HA MaKeThl — OTJENbHBIC OJIOKM (hUKCHpOBaHHOTO pasmepa. IlakeTbl HymepyloTcs,
YTOOBI HMX 3aT€M MOXXHO OBLJIO coOpaTh B TPABWIBHOW MOCJIEIOBATEIbHOCTH. K IaHHBIM,
coIepXKaluMcsi B TaKkeTe, A00aBIsSETCS MONOJIHHUTENbHAS HH(GOpMAIHs TPUMEPHO TaKOTO
dopmara:

Ilome
Anpec Anpec .
InmHa JITaHHBEIE KOHTPOJILHOU
noJjiydyarTess OTIpaBUTEIIA
CYMMEL

KontposbHasi cymMmmMa JaHHBIX TAKeTa COACPKUT HWH(MOpMAIUI0, HEOOXOAUMYIO IS
KOHTpOJIsZ omuOoK. [IepBrIif pa3 OHAa BBIYHCISIECTCS TMepearonuM KoMmiboTepoM. [locme Toro,
KaKk TakeT OyAeT mepelaH, KOHTPOJIbHAS CyMMa IIOBTOPHO BBIYMCISIETCS MPHHUMAIOIINM
KoMIbploTepoM. Eciii 3HaueHuss He COBMAJalOT, 3TO O3HAYaeT, YTO JaHHbIE MakeTa ObUIN
NMoBpeKAeHbl MpU mepenave. Takoil makeT oTOpachIBAeTCs, © aBTOMATHUECKHU HAIPABIISCTCS
3amnpoc MOBTOPHO NepeaaTh MaKeT.

[Ipu ycTaHOBIEHUM CBSI3U YCTPOHCTBa OOMEHHWBAIOTCS CHTHAJIAMH JUISI COTJIACOBAHUS

KOMMYHHKAITIOHHBIX KaHaJIOB M MPOTOKOJOB. DTOT MPOLIECC HA3bIBACTCS MOATBEP:KAeHHEM
ycranoBjeHus cBsizu (anri. HandShake — pykonoxkarue).

2.22. YTo Takoe KOMIILIOTEPHAS CETh?

Kowmmerorepnas cetsb (aura. Computer NetWork, ot net — cets m work — pabora) —
COBOKYITHOCTh KOMITBIOTEPOB, COSJIMHEHHBIX C TIOMOIIbIO KAHAJIOB CBS3H U CPEICTB KOMMYTAIIUU
B CIMHYIO CHCTEMY JJIsi OOMEHa COOOIICHHUSIMU M JOCTYIIA TI0JIb30BaTeNIeH K MPOrPaMMHbBIM,
TEXHUYECKUM, HH(OPMAITMOHHBIM ¥ OpPraHU3aIIMOHHBIM PECypcaM CETH.

KoMmmpioTepHyto ceTh MPEACTaBIAIOT KaK COBOKYIMHOCTH Y3JI0B (KOMIBIOTEPOB M CETEBOTO
000pyZIOBaHUs) U COCOUHSIONINX HMX BeTBeil (KaHAloOB CBs3M). BeTBb ceTH — 95TO MYTh,
COCIIMHSIONIUI /IBa CMEXHBIX y3i1a. Pa3nuyaroT y3/ibl OKOHe4Hble, PACIOJIOKEHHBIE B KOHIIE
TOJILKO OJTHOM BETBU, MPOMEKYTOUYHBIE, PACIIONIOKCHHBIE Ha KOHIIaX 00Jiee YeM OJTHOM BETBH, U
CMe:KHble — TaKHe Y3JIbl COeJIMHEHBl MO KpailHell Mepe OJHUM MyTEM, HE COAep KalluM
HUKAKUX JAPYTHUX y370B. KoMIbIOTEpHI MOTYT OOBEAMHSITHCS B CETh Pa3HBIMU CITOCOOAMHU.

Jlornueckuii u pusnvecknii cnocodbl coeTUHEHNsI KOMIILIOTEPOB, KaleJieil U APyrux
KOMIIOHEHTOB, B 1I€JI0M COCTABJIAIONIUX CeTh, HA3bIBaeTCsl ee Tonoaoruei. Tomonorus
XapaKTepu3yeT CBOCTBA ceTell, He 3aBUCcALIHe OT UX pa3mepoB. Ilpu 3Tom He
YUYHMTBIBAETCH MPOU3BOANTEIbHOCTD H NPUHIMI PA0OTHI 3THX 00bEKTOB, X THIbI, JJINHBI
KAHAJIOB, XOTS P NPOEKTHPOBAHUY 3TH ()AKTOPbI O4€Hb BAKHBI.




CITPABKA. Tonosorusi kKak MaTeMaTHYECKOE MOHSITHE:

Tononozusa (om epey. topos — mecmo u ... 102us), pazoen Mamemamuxu,
usyyarowull monoio2uyeckue ceoucmsa uzyp, m. e. C8olUcmaad, He
usMeHaIwWUecs npu a0owix deghopmayusax, npou3eooUMsbIx Oe3 pa3pviéos u
ckneusanuil. [lpumepamu monono2uyeckux ceoucmes guayp A6nA0mMcs
PA3MEPHOCMb, YUCTO KPUBBIX , 02PAHUYUBAIOWUX OAHHYIO obnacmb u m. 0. Tax,
OKDYHCHOCMb, IIIUNC, KOHMYP K8AOpama umerom oOHU U me dice
monono2uiecKue ceolucmea, m. K. Imu JUHUU MO2Yym 0blmb 0ehopMUposaHvl
00HA 8 OpY2YI0 ONUCAHHBIM 8blle 0OPA30M, 8 MO JHce 8peMs KOIbYO U Kpye
061a0arm paziuyHbIMU MONOI0SULECKUMU CEOUCMBAMU: KPY2 02PAHUYEH OOHUM
KOHMYPOM, d KOIbYO —O8YMSl.

(Cosemckuii snyuknoneduueckuii ciogaps. "Cosemckas snyuxioneous”, 1979).

Haubosee pacnpocTpaHeHHbIe BUAbI TONOJOTHIl ceTe:

L & L *— - .

JInneiinas cetrb. CONEPKUT TONBKO JBa OKOHEUHBIX Y31, TI000€ YUCI0 MPOMEXYTOUHBIX
y3JI0B U UMEET TOJIbKO OJMH ITyTh MEXIY JTIOOBIMU ABYMS y3JIaMH.

D

KoabueBasi cerb. CeTb, B KOTOPOU K KaXIAOMY Y37y MPUCOCAWMHEHBI BE U TOJIBKO JIBE

BCTBU.

JlpeBoBuaHasi ceTb. CeTb, KOTOpas COAEPXKUT Oosiee JABYX OKOHEYHBIX Y3JIOB M IO
KpalHeW Mepe J1Ba MPOMEXYTOUYHBIX Yy3/1a, U B KOTOPOH MEXAY ABYMS Y3JIAMH MMEETCS TOJIBKO

OIVH IYThb.

3Be3n000pasnasn cerb. CeTb, B KOTOPOU UMEETCS TOJIBKO OJIUH MPOMEKYTOUHBIN y3ell.

2N

Suencras cerb. CeTb, KOTOpasi COAEPKUT MO KpaliHel mMepe ABa y3Jia, UMEIOIINX ABa WU
OoJee MyTH MEX1y HUMHU.




IMonnocBsizanHasi ceTb. CeThb, B KOTOPOW MMEETCSI BETBb MEXAY JIIOOBIMHU IBYMS Y3JIaMH.
Baxnelimas xapakTeprucTiKa KOMIBIOTEPHON CETU — €€ apXUTEKTYpa.

Apxumexmypa cemu — 3TO peaqn30BaHHas CTPYKTypa CETH NepeJaul JaHHbIX, OIPEAeIIsIomas
€€ TOIOJIOTHIO, COCTAB YCTPOMCTB M ITpaBWJIa X B3aUMOJIEHCTBUSA B CETH. B pamkax
APXUTEKTYPhI CETH PACCMaTPUBAIOTCS BOIIPOCH KOJMPOBAHUS HH(POpMAIIHH, €€ aipecalui ’
nepenayu, ynpaBieHus: TOTOKOM COOOIICHHI, KOHTPOJISI OIIMOOK M aHaIu3a paboThI CETH B
ABapUIHBIX CUTYalMSIX U MPU YXyIUICHUH XapaKTEPUCTHK.

Haubonee pacipocTpaHEHHBIE apXUTEKTYPBI:

o Ethernet (anrn. ether — »¢up) — mupokoBemaTenbHas ceTb. JTO 3HAYHUT, YTO BCE
CTaHIIMM CETH MOTYT MpUHUMATh Bce cooOmeHusa. Tomomorus — JWHEHHAs WU
3Be37000paszHas. Ckopocth nepenayn qaHHbix 10 wiu 100 Mout/cek.

e Arcnet (Attached Resource Computer Network — xommbloTepHast ceTb COCTMHEHHBIX
pecypcoB) — HIMpPOKOBeIIaTeabHas ceTb. dusnueckas Tonoynorus — aepeo. CKopocThb
nepeaadn JaHHbIX 2,5 MOuT/cex.

e Token Ring (dcraderHas KonbleBas CETh, CETh C MEpenadyeii Mapkepa) — KOJbIEBas
CEeTh, B KOTOPOU MPUHIUI MEepeiadl JAHHBIX OCHOBAH Ha TOM, YTO Ka)KIbIi y3eJ KOJblla
OKU/IaeT MPUOBITUS HEKOTOPOW KOPOTKOH YHHKAJIbHON MOCIEI0BATEIbHOCTH OUTOB —
MapKepa — W3 CMEXHOro npeabiayniero ysna. [loctymienne mapkepa ykasbiBaeT Ha To,
YTO MOXHO Tepe/iaBaTh COOOIIEHUE U3 JaHHOTO y3J1a JaJbIle Mo X0y notoka. CKOpoCTh
nepeaadn JaHHbIX 4 wim 16 MouT/cexk.

e FDDI (Fiber Distributed Data Interface) — ceTteBasi apXxuTeKTypa BBICOKOCKOPOCTHOM
nepeaadn TaHHBIX 0 ONMTOBOJIOKOHHBIM JHHUAM. CropocTh nepegaun — 100 MouTt/cek.
Tomonorust — JABOWHOE KOJIBIIO WJIM CMEIIaHHAs (C BKJIFOUEHHEM 3Be37J000pa3HBIX WU
JIPEBOBUIHBIX TOJCETEH). MakcumanbHoe KomndecTBO cTaHiuil B cetd — 1000. Odenp
BBICOKAsi CTOMMOCTh 000pY0BaHUSI.

e ATM (Asynchronous Transfer Mode) — mepcnekTuBHas, Moka emé OYeHb Joporas
apXUTEKTypa, o0ecreunBaeT nepeaayy nu(poBbIX JAaHHBIX, BUICOMH(YOPMAIINH U TOJIOCa
no OXHUM M TeM ke JuHuAM. CKopocTh mepemadu jno 2,5 I'out/cex. JluHuM CBS3H
ONTHUYECKUE.

2.23. Kak coefuHSAIOTCH MeKAY CO00M YCTPOMCTBA CEeTH?

J1J1st 5TOTO KUCIIONIb3YeTCs CIEeHabHOEe 000PYyI0BaHHE:

Puc. 2.30. CeTeBon
MHTEepdencHbIN agantep




e CereBble kabean (KOAKCHAJIbHBIE, COCTOSIINE U3 JABYX M30JMPOBAHHBIX MEXAY COOOMH
KOHIICHTPUYECKUX TIPOBOJHUKOB, M3 KOTOPHIX BHEIIHUH HMEET BHA TPyOKH;
ONTOBOJIOKOHHBbIE; Ka0enn Ha BHTBHIX Mapax, oOpa30oBaHHBIE IBYMS MEPEIICTEHHBIMU
Ipyr c JIpyroMm MIPOBOJAMH, u ap.).

o KonHeKTOpPHI (COCTUHUTENN) VTS TIOAKITIOYCHUS KaOeneil K KOMITBIOTepY; pa3beéMbl JUIs
COCJIMHEHUS OTPE3KOB Kabens.

o Ceresble nHTep(elicHbIe ajanTepbl A IpUEMa U Nepelady JaHHbIX. B cooTBeTCTBUN
C ONpEIeNEHHBIM IPOTOKOJIOM YIPABIAIOT JOCTYIIOM K Cpele INepeAadd JaHHBIX.
Pasmemiaiorcss B CHCTEMHBIX OJIOKaX KOMITBIOTEPOB, TOAKIIOYEHHBIX K CETH.
K pa3bpémam azanTepoB MOJKIIOYAETCS CETEBON KaOellb.
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e TpancuBepsl NOBBIIIAIOT YPOBEHb KAUECTBA MEepeiayyl JaHHBIX MO Kabemto, OTBEYaloT 3a
MpUEM CUTHAJIOB u3 ceTn u oOHapyXeHHUe KOH()JTUKTOB.

e Xa0Obl (KOHLEHTPATOPbl) U KOMMYTHpPYIOIIHe Xadbl (KOMMYTaTOphI) paCIIUPSIOT
TOIOJIOTUYECKHUE, (QYHKLIMOHAJIbHbIE W CKOPOCTHBIE BO3MOYHOCTH KOMIIBIOTEPHBIX
ceteil. Xab ¢ HAOOPOM Pa3HOTUITHBIX [TOPTOB MO3BOJISET 00BEAUHATH CErMEHTHI ceTeil ¢
pPa3JMYHbIMU Kal0elbHbIMH cucTeMaMH. K mopty xa0a MOXHO NOAKIIOYATh Kak
OTIENBbHBIA  y3ed CeTH, TaKk W Jpyrod xab WM  cerMeHT  Kabes.

e IloBTOpuTEenU (penHTEphl) YCWIMBAKOT CUTHAIBI, NEpelaBaeMblec MO KaOEIo MpHU ero
OOJIBIIION IUTUHE.

2.24. Kak kiaaccupuuupyrOT KOMIbIOTEPHbIE CETH 110 CTENeHH
reorpadguueckoro pacnpocrpanenus?

ITo crenenu reorpau4eckoro pacrpoCcTpaHEHHs CETH AEIATCS Ha JIOKaJIbHbIE, TOPOJACKHUE,
KOPIOPaTHBHBIC, ITO0ANBHBIE U JIP.

Jloxanvnas cemo (JIBC nmn LAN — Local Area NetWork) — ceTb, cBsi3bIBaromas psiz
KOMIIBIOTEPOB B 30HE, OTPAHUYCHHOW TpeieSiaMH OJTHOW KOMHATBI, 3/JaHUs WIN TPEANPHUSITHSL.
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Hebonblasa odurcHasa nokanbHas ceTb

Inobanvuas cemv ('BC mimm WAN — World Area NetWork) — cetb, coequnstomnias
KOMIIBIOTEPHI, YAAIEHHBIE reorpaduvuecku Ha OOJIbIINE PACCTOSHHS APYT OT Apyra. OTinvaercs
OT JIOKAJIbHOM ceTH 00Jiee MPOTSHKEHHBIMH KOMMYHHUKAITUSAMHE (CITY THUKOBBIMHE, KaOCITbHBIMU H
ap.). I'mobanbHas ceTh 00beIUHSAET IOKATbHBIE CETH.
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mobanbHas ceTb

Lopoockasa cemv (MAN — Metropolitan Area NetWork) — cetb, koTOpast 00CITy>)KuBaeT
MHGOPMAIMOHHBIE TOTPEOHOCTH OOJIBIIIOTO TOPOIA.

2.25. Kak coeTuHATCH MeKIY 00011 JIOKAJIbHbIE CeTH?

Jns coenquHEeHUs JIOKaJbHBIX CETEH HCIOJIB3YIOTCS CIEAYIOUIME YCTPOWCTBA, KOTOPBIE
pa3anyarTcs MeXay co00ii Mo Ha3HAUYEHHUIO U BO3MOKHOCTSIM:



e Moct (anrn. Bridge) — cBs3bpiBaeT aBe jokanbHbie ceTH. Ilepenaér naHHbIe MeKIy
ceTsMH B NAKeTHOM BHJe, He MPOU3BOAS B HUX HMKAKHUX M3MeHeHuil. Huxe Ha pucyHke
MOKa3aHbl TPHU JIOKAJIbHBIE CETH, COEIMHEHHBIE IBYMSI MOCTaMH.
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CoeanHeHve nokanbHbIX CeTel NocpeacTBOM MOCTOB

31ech MOCTBI CO3JaJIM PACIIMPEHHYI0 CeTh, KOTOpasi 00eCreuYnBaeT CBOMM IOJIb30BATEISIM
AOCTYNl K MNpexkae HeAoCTymHbIM pecypcaM. Kpome 3Toro, moctel MoryT ¢ujbTpoBaTh
NMAaKeThl, OXPaHss BCIO CETh OT JIOKAIbHBIX MOTOKOB JAAHHBIX M MPOIYCKas HapyXy TOJIbKO Te
JTaHHbIE, KOTOPbIE MpeJHA3HAUYEHBI ISl IPYTUX CETMEHTOB CETH.
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CaHkT-MNeTepdypr ¥ 0AaneHHEE CATH

e MapmpyTuszatop (anrna. Router) oObenuHseT cet ¢ OOIMKUM MPOTOKOJIOM OoJjee
a¢dexTrBHO, yeM MocT. OH MO3BOJISIET, HAPUMED, PACIICIUIATH OOIBIINE COOOIICHUS Ha Ooee
MEJIKHE KYyCKH, OOeCle4yrBas TE€M CaMbIM B3aUMOJICHCTBHUE JIOKAIBHBIX CETCH C pa3HBIM
pa3MepoM Makera.

MapuipyTus3atop MOXET NEpechbUlaTh IMAKEThl Ha KOHKPETHBIM ajgpec (MOCTBI TOJIBKO
OT(QUIBTPOBHIBAIOT HEHY)KHbIE MAKEThI), BBIOUPATh JYyULINM MyTh A7 MPOXOXKICHHS MakeTa U
MHoOroe napyroe. Uem ciiokHedl u Oonblie ceTh, TeM OOJbllIe BBIroJa OT HCHOJIb30BAHUS
MapIIpyTU3aTOPOB.

e MocTtoBoii MmapuipyTu3aTop (adria. Brouter) — 310 rubpua MocTa U MapuipyTH3aTopa,
KOTOPBII CHayasa MbITAETCS BBITIOJIHUTh MAPIIPYTH3AIHIO, T 3TO TOJHKO BO3MOXHO, a 3aTEM,
B ClTydae HeyIa4H, TIEPEXOIUT B PEKUM MOCTA.



e Illnr3 (anrn. GateWay), B OTIMYME OT MOCTa, MPUMEHSAETCS B CiIyyasx, KOTIJa
COCIMHIEMBIE CETH HMEIOT Ppa3jMyHble ceTeBble MNPOTOKOAbI. [locTynuBiiee B 1LIIO3
cooOIlleHne OT OJHOM ceTh mpeodpasyeTcss B JAPyroe COOOIIEHHE, COOTBETCTBYIOIIEE
TpeOoBaHUsIM cieayromeil cetd. Takum 00pa3oMm, LUIIO3bI HE MPOCTO COEAUHSIIOT CETH, a
MO3BOJIAIOT MM paboTaTh Kak eauHas ceTb. C MOMOIIBIO IUTIO30B TaKXKe JOKAIbHBIE CETU
MOJCOEAUHAIOTCA K MIHH(peiiMaM — yHUBEPCAIBHBIM MOIIHBIM KOMIIBIOTEPaM.

2.26. Kak pa0oTaroT 0OecipoBoHbIE ceTH?

BecnipoBoaHble ceTHM MCHOJB3YHOTCA TaM, Ile NPoOKjIagka Kaleseil 3aTpyaHeHa,
HeneJecoo0pa3Ha WJIM IPOCTO HeBO3MOxkHAa. Hampumep, B HMCTOpHYECKHX 3/1aHUSX,
IOPOMBIIIJICHHBIX MOMEIICHUSAX C METAJUIMYECKHM WM Kele300€TOHHBIM MOJIoM, B oducax,
HOJYYEHHBIX B KPAaTKOCPOUYHYIO apeH/y, Ha CKJIaJaX, BbICTaBKaX, KOH(pepeHuusxX u T.1. [48]

Tononorus "Bce-Co-Bcemn"

B aTHX ciydasix ceTh peainzyeTcs Mpy MOMOILU CeTeBbIX PaMo-aAanTepoB, CHA0OXKEHHBIX
BCEHANPaBJCHHBIMHM AHTEHHAMH U HUCIOJb3YIOIUX B KAUECTBE CPeibl epeiaud nHpopMaluu
paauoBoJiHbI. Takas cets peanusyetcs tononorueii “Bee-Co-Beemu” u paborocnoco6Ha mpu
nanmsHOCTH 50-200 M.

Jlnst cBsi3u MexXy OecripoBOJHOM M KaOEeNIbHOM YacTSAMHU CETH MCIOJIb3YETCs CIelHaIbHOe
YCTPOMCTBO, Ha3bIBaeMOE TOYKOW BX0Aa (MM PagHOMOCTOM). MOXHO HCHOJIB30BATH U
OOBIUHBIM KOMIIBIOTEP, B KOTOPOM YCTaHOBJIEHBI J[BA CETEBBIX ajanTepa — 0ecNpOBOAHOH U
Ka0eJIbHBIIA.
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Tononorus "To4ka-To4ka"

Jpyroii BakHOH 007acTbI0O NpPUMEHEHHs OECIPOBOJIHBIX CETeH SBISETCS OPraHU3anMs
CBSI3M MEXKIY YIAJEHHBIMH CerMEHTaMHM JIOKAJIbHBIX ceTel NpPH  OTCYTCTBMH
HHQPACTPYKTYpbl  mepedayd  JaHHbIX  (kaOenbHBIX  ceTel  oOmero  jgocryma,
BBICOKOKQUECTBEHHBIX TeJIe(QOHHBIX JMHUU M Jp.), YTO THIMYHO I Hameid ctpaHbsl. B sTom
cilydae JUIsl HaBelEHUS OECHpOBOJHBIX MOCTOB MEXIy JABYMS YIaJEHHBIMH CErMEHTaMU
HCIIOJIb3YIOTCSI PAIMOMOCTBI ¢ AHTEHHOM HANIPABJICHHOI'0 THIIA.
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Tononorusa Tuna "3se3ga”

Ecin B ceTh HyX HO OOBEIMHUTH HECKOJIbKO CerMEHTOB, TO HCIOJB3YETCSl TOMOJIOTHS
tuna “3Be3ga”. I[lpy 3TOM B HEHTPAJbLHOM Y3JI€ YCTaHABIMBAETCS BCEHANPABJICHHAasI
AHTEeHHA, a yAAJEHHBIX y3/1aXx — HampaBJjeHHble. CeTH 3Be37000pa3HON TOMOJIOTHH MOTYT
00pa30BbIBATh CETH PA3HOOOPA3HOM KOH(PUTYpAITUH.

CereBas MarucTpaib ¢ OECIIPOBOIHBIM JOCTYIIOM MO3BOJISET OTKA3aThCs OT UCTIOIB30BAHUS
MEJIEHHBIX MOJIEMOB.

2.27. Yto Takoe cetb UHTEepHeT M KaK oHa padoTaet?

Humeprem — ruranTCKasi BCEeMUpPHasi KOMITBIOTEPHAS CETh, 00bETUHSIIONMIAs AECATKU THICSIY
cereld Bcero Mupa. E€ HazHaueHNEe — 00eCTIeUTh JTF000MY JKETaIoIEMy TIOCTOSIHHBIN JTOCTYI K
1r060i nnpopmaru. IHTEpHET npeanaraeT NpakTHYeCKH HEOrpaHNYEeHHbIE HH(POPMALMOHHBIE




pecypchl, IOJIE3HbIE CBEeICHUs, YUEOy, pa3BlIedeHHsI, BO3MOXHOCTh OOIICHUS C KOMIIETCHTHBIMHU
JIOABMH, YCIYTH YAANEHHOTO JOCTYya, epeiadu (ailyioB, 3JIeKTPOHHOM MOYTH U MHOTOE
npyroe. IHTepHET o0ecrneuynBaeT MPUHIIMITHAIBHO HOBBIN cioco0 0OIIeH s JIt0IeH, He
MMEIONINI aHAJIOrOB B MUDE.

bnaronapst cetu cran moctyneH (OecruiaTHO WIHM 332 YMEPEHHYIO IUIaTy) OTPOMHBIH 00BEM
uHpopmanuu. Tak, MOIB30BATENb B JIFOO0H CTPaHE MOXKET CBA3ATHCS C JFOJABMU, Pa3ICISIONIMMU
€TI0 MHTCPEChI, WM NMOJTYYUTHh LHCHHBIC CBECACHUSA B 3JICKTPOHHBIX 6I/I6J'II/IOT€KaX, JdaxKE €CJIM OHU
HAXOMATCS Ha JPYroM KOHIE cBeta. HykHas MHQOpMaluUs OKaXKeTCs B €ro KOMIbIOTEpe 3a
CUUTAHHLIC CCKYHIBI, HpOI\/'II[H IyTb 110 I[J'II/IHHOI\/JI LCIMOYKEC IMPOMEIKYTOYHBIX KOMIIBIOTCPOB, IO
Ka0eJsiM U TI0 PaJfio, Yepe3 TOPhI U MOPsI, IO THY OKEeaHa U Yepe3 CIyTHUK.

NuTepHeT (¢uHAHCHUPYETCS TMPABUTEIbCTBAMH, HAYYHBIMH H  00pa30BaTEIbHBIMU
YUPEKIECHUIMHU, KOMMEPUYECKUMH CTPYKTYpaMH W MUJUIMOHAMHU YAaCTHBIX JIMIl BO BCEX YaCTAX
CBETa, HO HHMKTO KOHKPETHO HE sBIAeTCs €€ BiajenbplieM. Ympasiser cerbio '"CoBer mo
apxutektype UuTepHeT", HhOopMUpPYEMBIi N3 TPUTTIAIIEHHBIX TOOPOBOJIBIICB.

Certp Oba co3fgana B 1984 roay, u ceifuac €ro Moyib3yIOTCsl IPUMEPHO COPOK MUJIITMOHOB
yenoBek. MHTepHEeT BCE BpeMsl M3MEHSETCs, MOCKOJIbKY MMEET MHOIO KBaJM(HUIHMPOBAHHBIX
NOJIb30BaTENIeH, KOTOpbIe MUIIYT MpOTrpaMMbl Ajs ceOs, a 3aTeM pacHpOCTPAHSAIOT UX Cpeau
Kenaromux. [IOCTOSHHO MOSBIAIOTCS HOBBIE CEPBEPHI, a CYLIECTBYIOIIME OOHOBISAIOT CBOM
"periepryap". CTpeMUTENBHO PACTyT HHPOPMALIMOHHBIE TOTOKH.

Kak mo:xHo cBsizatbest ¢ UnTepHeT ?

Camblii pacipoCTpaHEHHBIH U HEZJIOPOTrOM C1IOCOO — MOCPEACTBOM MOjieMa U Tene(oHHOM
auHuM. [Ipyr 3TOM HCIIONIB3YIOTCS TPH TUIIA TOJKIIOUEHUS, OTJIIMYAIOLIUECS IpYT OT Apyra 1o
00BEMY YCIIYT U LIEHE:

1. moYTOBOE — TIO3BOJISIET TOJBKO OOMEHUBATHCS JJICKTPOHHOW TIOYTOW C JIHOOBIM
noJsib3oBareneM MHTepHeT, camoe NenéBoe;

2. ceaHCHoe B pexuMe on-line ("Ha mpssMoM TpoBoje") — paboTa B AUATOTOBOM PEKUME
— BCE BO3MOXHOCTH CETH Ha BPEMsI CEaHCa;

3. mpsiMmoe (JINYHOE), CaMOE€ JOPOTOCTOSIIEEe — BCE BO3MOXXHOCTH B JTFO0O0E BpEMsI.

[Ipu paboTe B ceaHCHOM peXxuMe I0CTYI K IHTepHEeT 0OBIYHO MOKYIaeTCs y MPOBaiiiepoB
(aurn. provide — mpenocTaBiATh, oOecreyuBaTh) — (GHUPM, MPEJOCTABIAIONIMX TOCTYN K
HEKOTOpoi yacTu HTEpHET U MOCTaBISIONIMX €€ MMOIb30BaTENsIM Pa3HOOOpA3HbIE YCITYTH.

Kak cBsi3biBaroTcs Mexay codoii cetu B Untepuer?

OtnenbHble ydacTKu HHTEpHET NpeACTaBIsAIOT COO0i CEeTH pPa3sIUYHOM apXUTEKTYPHI,
KOTOPBIE CBSI3BIBAIOTCS MEKIY CO0O C MOMOIIbIO MapuIpyTH3aTopoB. [lepenaBacmbie TaHHBIC
pa3buBaroTcs Ha HEOOJBIIUE TOPIMH, Ha3bIBaeMble MakeTaMu. Kaxaplil makeT mepemeniaeTcs
M0 CETU HE3aBUCHMO OT Jpyrux naketoB. Cetu B IHTEpHET HEOrPAHNYEHHO KOMMYTHPYIOTCS
(T.e. CBA3BIBAIOTCA) APYT € APYroM, IOTOMY YTO BCE€ KOMIIBIOTEPHI, YHACTBYIOIIME B NIEpeaaye
JTAHHBIX, UCIIONB3YIOT equHbld mpoTokon kKommyHukanuu TCP/IP (uutaetcs "tu-cu-nu / aii-
mu'"). Ha camom nene mporokon TCP/IP — 3T0 aBa pa3HBIX MPOTOKOJA, OIMPEISIISIOIINX
pa3JIMuHbIE ACHEKThI Mepe/layu JaHHBIX B CETH:




e mnpotokoa TCP (Transmission Control Protocol) — mpoTokon ymnpaBieHus nepenadeit
JTAHHBIX, UCIIOJIB3YIOIINI aBTOMaTHYECKYIO TOBTOPHYIO Nepeady MaKkeToB, COAEpKaIIUX
OLIMOKH; 3TOT MPOTOKOJI OTBEYAET 3a paz0OHeHue neperaBaeMoi HHPOpPMAaIUU Ha ITaKeTh
U NIPaBUJILHOE BOCCTAHOBJIEHHE MH(DOPMALIUH U3 NTAKETOB MOyYaTes;

o mporokoa IP (Internet Protocol) — mpoTOKONT MEXCETeBOro B3aUMOJCHCTBUS,
OTBEYAIOIIMI 3a aJpecalyio U MO3BOJIAIOUIMHA MaKeTy Ha MyTH K KOHEYHOMY ITyHKTY
Ha3HAYEHUS MPOXOANUTH IO HECKOJIBKUM CETSIM.

Cxema mnepesaun uHpopmanuu mno mnporokoay TCP/IP rtakoBa: nporoxon TCP
pazbuBaeT MHPOPMALIMIO HA TIAKETHl U HYMEPYET BCE MAKETHI; Jajee ¢ MOMOIIbI0 nmpoTokosa [P
BCE MAKEThI MEepealoTcs MoJydaTelto, rae ¢ nomoibio npotokona TCP npoepsercs, Bce u
MAaKEeThI MOJYYCHBI; ITOCJIC IMOJYUYCHUS BCEX IMAKETOB IMPOTOKOJI TCP pacnojara€t uxX B Hy>KHOM
HOpsiZIKE U COOMpAeT B €IMHOE IIEeTIO0e.

Kakum o0pa3om naketr HAX0AUT CBOEro moJjgy4vareas ?

Kaxnaplii KOMIbIOTEp, MOIKIIOYEHHBIM K ceTu MHTepHEeT uMeeT JBa pPaBHOIIEHHBIX
YHUKAJIBHBIX azapeca: wu¢posoi IP-agpec u cuUMBOJMYeCKHII JOMEHHBIH ajpec.
[IpucBanBanue agpecoB MPOUCXOAUT MO CIEAYIOUIEH CXeMe: MEXKIyHapoJHasi OpraHU3alus
CereBoii HH(OPMAIIMOHHBIN IIEHTP BBIAAET IPYMIbI aJPEcOB BiaJeNbliaM JOKaJIbHBIX CETeH, a
MOCJIETHAE PACIPENEIIAIOT KOHKPETHBIE aJipeca M0 CBOEMY YCMOTPEHHUIO.

[P-anpec xommbroTepa umeeT MuMHY 4 Oaiita. OOBIYHO TIEPBBIE W BTOPON OaWThI
OTIPEeNIeNIAIOT a/ipec CeTH, TPEeTUil OalT ompenenseT agpec MOACETH, a YETBEPTHI — aapec
KOMIIbIOTepa B mojacetu. J[ns ymoOctBa IP-aapec 3amuchiBaroT B BHIIE YETHIPEX YHUCET CO
3HaueHussMU oT 0 1o 255, paszneneHHbIX Toukamu, Hanpumep: 145.37.5.150. Anpec cetm —
145.37; agpec noacetn — 5; agpec KOMIbIOTepa B noacetu — 150.

Jomennblii aapec (anra. domain — o0macTe), B OTIMYKME OT LU(PPOBOTO, SBISAETCS
CHMBOJIMYECKUM M JIerde 3allOMHHAETCs 4YeloBeKOM. [IpuMep [oMeHHOro anpeca:
barsuk.les.nora.ru. 3nece fomen barsuk — uMs peanbHOrO KoMIbloTepa, odmanatomiero [P-
aZipecoM, TOMEeH les — WMS TpYIIbBI, TPUCBOUBILECH UM 3TOMY KOMIIBIOTEPY, JOMEH nora
— uMs OoJiee KpYIHOM TpymIbl, IPUCBOMBIIEH UM ToMeHy les , u T.1. B mporecce nepegadn
JAaHHBIX JOMEHHBIA ajapec mpeoOpasyrorcs B IP-ampec. Mexanusm Takoro mpeoOpa3oBaHUS
moApoOHO onucan B [54].

2.28. OCHOBHBIE BO3MOKHOCTH, MPeAOCTaBJIsIeMble ceTbi0 UHTEepHET

WuTepHeT mpenocTaBisieT CBOMM MOJIb30BATEsIM pa3Ho0Opa3Hble YCIYTH U BO3MOXXHOCTH
(cepBucsl). IlepeuncnyuM oCHOBHEIE.

1. World Wide Web — ruaBHblil nHpOPMallHOHHBII CepBUC.

World Wide Web (WWW, "BcemupHas mayTuHa'") — THIIEPTEKCTOBAs, a TOYHEE,
THIIepMEeIuitHass MHPOPMAIIMOHHAS CHCTEMa MOKCKa pecypcoB MIHTEpHET U JOCTYIA K HAM.

I'uneprexkeT — nMHpOpPMaLMOHHAS CTPYKTYpa, MO3BOJIAIONIAsl YCTAHABIMBATh CMBICIOBBIE
CBSI3U MEXJy DJIEMEHTAMH TEKCTa Ha SKpaHe KOMITBIOTEPa TaKUM 00pa3oM, YTOOBI MOKHO OBLIO




JIETKO OCYILIECTBIIATH MEPEXOABI OT OAHOIO 3JEMEHTa K Apyromy. Ha mpakTuke B runeprekcre
HEKOTOpPBIE CJIOBA BBIACISAIOT IyTEM HOAYEPKMBAHUSA WJIM OKPAIUMBAHHMSA B JPYroil LBeT.
Bolnenenne cioBa TOBOPUT O HAJIMYUM CBSI3U 3TOTO CJIOBA C HEKOTOPBIM JOKYMEHTOM, B
KOTOPOM T€Ma, CBSI3aHHAsl C BBIJICJICHHBIM CIIOBOM, paccMaTpHuBaeTcs 0oiee moapoOHO.

I'unepmeaua — 3TO TO, YTO MOJYYWUTCS, €CIM B ONPEAEIIEHUU TUIEPTEKCTa 3aMEHUTh
cioBo "TekcT" Ha "moOble BUIbl HHGOpManuu'": 3ByK, rpaduky, Buneo. Takue runepMenuitHbie
CCBUIKH BO3MO>KHBI, TOCKOJIBKY HapsAIy ¢ TEKCTOBOW MH(pOpMAIeld MOKHO CBS3BIBATH H JIIOOYIO
JPYyTyI0 JBOMYHYIO MH(OpMAIUIO, HAIpUMEp, 3aKOJUPOBAHHBIM 3BYK WM rpaduky, Tak, eciau
IporpaMma oToOpa)kaeT KapTy MHpa U €CJI M0JIb30BaTelb BBIOUPAET HA 3TOM KapTe C MOMOIIBIO
MBIIIN KaKOW-TMOO0 KOHTHUHEHT, IporpaMMa MOXeT TYT K€ JAaTh 0 HEM rpau4ecKylo, 3ByKOBYIO
1 TEKCTOBYIO HH(POPMAIIHIO.

Cucrema WWW rnocTpoeHa Ha crenuaibHOM IIPOTOKOJIE NEPENauyd JaHHBIX, KOTOPBIN
Ha3bpIBacTCs MNPOTOKoJoM mepenayn runeprekcra HTTP (uurtaercs "»itu-tu-Tu-nm',
HyperText Transfer Protocol). Bc€ conepxumoe cuctemsl WWW coctout us WWW-crpanuu.

WWW-cTpanuubl — runepmeauiinbie J0KkyMeHThI cuctembl World Wide Web.
Co3zaarorcs ¢ noMouibio sizbika pa3merku runeprekcra HTML (Hypertext markup
language).

Azpik HTML no3BonisieT 700aBisSTh K TEKCTOBBIM JOKYMEHTAM CIEIHaTbHbIe KOMaHTHBIC
dbparmMeHTl — TIrM (aHr1. tag — "STUKETKa, SPABIK") TakKUM OOpa3oM, YTO CTAaHOBUTCS
BO3MOXXHBIM CBSI3bIBATh C STUMHU JOKYMEHTaMH JPYTHe TEKCThI, rpaduky, 3BYK WU BHUJEO,
3a/1aBaTh 3ar0JIOBKU PA3JIMYHBIX YPOBHEH, pa3AeiiaTh TEKCT Ha a03allbl, CTPOUThH TaOIHUIIBI U T.1.
Hanpuwmep, 3aroJ0BOK JIOKyMEHTa MOXKET UMETH TaKou BU/I:

<TITLE> Kay0 /moouTteseii nepcuxkos </TITLE>

Onny WWW-cTpanuily Ha caMoM jefie OOBIYHO COCTaBIsieT HA0OpP ruimepMeIuiHbIX
AOKYMEHTOB, PACIIOJI0KEHHBIX HA OTHOM cepBepe, NeperieTéHHbIX B3aUMHBIMH CChLIKAMHU
U CBSI3AHHBIX MO CMBICAY (HampuUMep, COJAEpKalMX HHPOpManuio 00 OJHOM Yy4eOHOM
3aBEJICHUN WM 00 OoJHOM My3ee). Kakaplil TOKYMEHT CTpaHUIIbl, B CBOIO OYepelb, MOXKET
COJIep’KaTh HECKOJBKO KPaHHBIX CTpaHMI] TekcTa W wunoctpauuid. Kaxnas WWW-ctpannna
uMeeT CBOM "TUTynpHBIM Juct" (aHTa. "homepage'") — TUNEpMEAMHHBIA JIOKYMEHT,
COJIepKalliil CChUIKM Ha IJVIaBHBIE COCTABHBIE YACTH CTpPAaHMLBI. Anpeca "TUTYJIbHBIX JUCTOB"
pacripocTpaHstoTcs B IHTepHeT B KauecTBE a/ipecoB CTPAHHULL.

Jluunvie cmpanuyvl — Takue WW W-cTpaHUIlbl, KOTOPBIC TPUHAICKAT HE prpMam U HE
OpraHMu3aIusaM, a OTAeIbHBIM JroAsM. Coaepkanue u 0hopMIICHHE TAKON CTPAHUIIBI 3aBHCUT
TOJIBKO OT €€ aBTOopaA.

[Ipu padote ¢ cuctemoit WWW monb30BaTeny UMEIOT €10 ¢ MPOrpaMMaMH-KJIMeHTaMu
CHCTEMbI, Ha3bIBaeMbIMH Opay3epamMu.

bpaysepul (anrn. browse — ImcTaTh, IPOCMATPUBATH) — MIPOTPAMMBI, C IOMOIIIBIO KOTOPBIX
[10J1b30BaTeNb opranusyer auanor ¢ cucremod WWW: npocmarpuBaect WWW crpaHulsl,
B3aumozeiicteyer ¢ WW W-cepBepamu u Jpyrumu pecypcamu B IHTepHeT.




CymecTByloT COTHH mporpamm-0OpaysepoB. Camble momynsipHbie Opaysepsl: Netscape
Navigator u Microsoft Internet Explorer. bpayszeppst WWW yMeroT B3auMoaencTBOBaTh C
JTI0OBIMM THIIAMHU CEPBEPOB, UCTOJIB3Ys MPU 3TOM UX COOCTBEHHBIE MPOTOKOJBI. MHbopMarmio,
MOJIYYEHHYIO OT JItoboro ceprepa, opayzep WWW BBEIBOAUT Ha 3KpaH B CTaHAAPTHOU, YI0OHOH
s Boctipuatust Qgopme. IIpu 3TOM mepexitoyeHHs C OJHOTO NPOTOKOJIA HAa JAPYrod JUIs
MOJIL30BATENsI YACTO OCTAIOTCSI HE3aMEUEHHBIMHU.

2. DJIEKTPOHHAA MOYTA.

Onextponnas moura (Electronic mail, anrnm. mail — mouyra, cokp. e-mail) ciayxur s
niepeiaud TEKCTOBBIX COOOMICHWH B mpenenax VHTepHET, a Takke MEXAy APYTHMH CETIMH
ANIEKTPOHHON TOYTHL. K TEKCTy mNHChbMa COBPEMEHHBIE IOYTOBBIE MPOTPAMMEI TTO3BOJISIOT
NPUKPEIUIATh 3BYKOBBIE M rpaduueckue (ailibl, a TakKe ABOMYHBIC (ailiibl — MPOTrpaMMBbl.
[Ipr MCHONB30BAHUU DIEKTPOHHOH IMOYTHI KaXKAOMY Aa0OHEHTY NPHCBAMBACTCS YHUKAIbHBIHN
HIOYTOBBIH azpec, dopmat KOTOpPOTO UMeeT BUJI:

<uMfl MOJIb30BaTeNsA> (@ < MMS MOYTOBOIO cepBepa>.
Hanpumep: earth@space.com, rae earth — uMs obp30BaTeNs, space.com — UMsI KOMIIBIOTEPA,
(@ — pa3nenuTeNbHBIA CUMBOJ "'3T KOMMepUeckoe'.

CooO11eHus, MOCTyMaIue Mo e-mail, XpaHATcs B CHEIUAIBHOM "TIOYTOBOM" KOMITBIOTEPE
B BBIJICJICHHOM JIJIs TTOJTy4aTensi 00JacTH AUCKOBOM aMATH (€ro "MoYToBOM sIIuKe"), OTKyaa OH
MOXKET WX BBITPY3UTh H MPOYUTATh C IMOMOIIBIO CHEIHAIBLHON MporpaMMmbl-KiueHTa. s
OTCBIJIKM COOOIIEHUS HYXHO 3HATh JJIGKTPOHHBIN ajapec aboHeHTa. [Ipym kKauecTBEHHOW CBSI3U
DIIEKTPOHHOE MHUCHMO JOXOMUT B JIOOYyI0 TOYKY MHpa B TEUYCHHE HECKOJIbKUX MUHYT.
[Tonp3oBaTenu SJAEKTPOHHOM TOYTHI CTPEMSTCS NPHICPKUBATHCS TMPABUJI CETEBOrO ATHKETA
(HoTHKeTa), a [N BBIPAKEHUS OMOLUUN HCHONIB3YIOT CXEMAaTHUYECKHE H300paKeHUs
YEeJI0BEUECKOT0 JIMIA, TaK Ha3bIBa€Mble CMaiIMKu (aHri. smiley, "ympioouka'), HEKOTOpBIE U3
KOTOPBIX TIPUBEICHBI HUKE.

Cmaiinnkm (paccMaTpuBaiiTe, CKJIOHMB I0JIOBY

BJIEBO)
:-) yueiOka  :-Q KypUT  :-)~ TyCKaer
:-))) XOXOT :-@ KpUYUT CIIOHKH
:-~) HacMopk :-( rpycTth 8:-) ManeHbKas
¥ nbsHUna :'-( mayer  AeBOYKa

:-{) ycarbiit 5-)  XUTpel :-¥  Chell TOPhKOe
:-[ Bammmp  >:-( 3;aMTCA :'-)  IUTAYET OT
-:-) TaHK :0 3eBaeT cUacThA
-&  moksIics
MOJTYaTh
O-) akBaJlaHTUCT
=8-) HOCHUT OYKH

3. Cucrema tesiekoHdepenunii Usenet (ot Users Network).

Orta cucTeMa OpraHu3yeT KOJUIEKTUBHBIE OOCY)KJEHHs IO pa3IUYHbIM HAalpaBJICHUSM,
Ha3bIBa€MbIC TEJICKOH(EPECHIUAMH. B KaKIoi TeneKoH(pEepeHIIMH MPOBOAUTCS P JAUCKYCCHIA
no koHkpeTHbIM TemaM. Cerogust Usenet umeer Oosiee IECSATH ThICAY AMCKYCCHOHHBIX TPy
(NewsGroups) wim TeleKOH(PEPEHIUH, KaX/1asi U3 KOTOPHIX MOCBSIICHA OMPEACIEHHON TeMe U
SBIISICTCS CPEICTBOM OOMEeHa MHEHUSAMU. TenekoHpepeHIH pa30ouThl Ha HECKOJIBKO TPYIIIL:



e News — BOIPOCHI, KACAIOIINECS CUCTEMBI TEICKOH(EepEHITHIA;

e COMP — KOMITHIOTEPHI U TPOTPAMMHOE 00eCIIeUeHNUE;

e rec — pasBicueHus, X0O0U U UCKYCCTBA;

e sci — Hay4yHO-HMCCIIEIOBATENbCKAS JEATETLHOCTD M MPUITOKCHHS;
e SOC — COILIMAIbHBIEC BOMIPOCHI;

e talk — nebaThl MO pa3IUYHBIM CIIOPHBIM BOIIPOCAM;

e misc — BcE ocTalbHOE.

BHyTpu 3THX Kateropuii cymecTByeT mepapxus. Tak, HapumMep, rec.music.beatles — 310
JUCKyCCHsl O TBOpuecTBe buTi3, BXoasmias B HOArpynmy "My3blka"' TpyHmbl AUCKYCCUH IO
uckycctBy. CymiectByeT OOJbIION BbIOOp MPOrpamMM 4YTEeHHMs TeJieKOH(epeHIuii, KoTopble
bopMUpYIOT MaTepuaj AUCKYCCUIH B YIOPSAIOUYEHHOM BHJI€ M MPEJOCTABISAIOT B pAaCIOpsKEHUE
KOPPECIIOHJICHTOB. AHAJOr TeNeKOH(pEepeHIUH B JpYrux ceTsXx — "IJIeKTpOHHas [JOCKa
oobsaBiennit" (Bulletin Board System, BBS).

4. Cucrembl ”HGOPMAIMOHHOTO TOMCcKA ceT UHTepHeT.

B Untepnere npeacrasieHa nHGpopManus Ha T00bIe TEMbI, KOTOPBIE TOJIBKO MOXHO cebe
npeactaBuTh. Ho HaiiTH B Hel HY)KHYI0 HH(GOPMAITUIO HE TaK-TO JIETKO M3-3a TOTO, YTO CETh I10
CBOEH IpPUPOAE HE UMeeT 4ETKOM CTpyKTypsl. Iloatomy mist opuentupoBku B MHTepHeT u
OBICTPOTO TIOJYUYEHHUS CBEXEH CnpaBOYHOW WH(MOpMaIMU pa3paboTaHbl CHUCTEMBI IOMCKA
uHpopmanuu. Bece cuctembl noucka uHpopMmaiuu MHTepHET pacronaraiorcs Ha CIeUalIbHO
BBIJIEJICHHBIX KOMIIBIOTEPaX C MOIIHBIMH KaHalaMu CBsi3u. ExXeMHHYTHO OHM OecriaTHO
00CITy’)KHBaIOT OTPOMHOE KOJIMYECTBO KJIMEHTOB. I1OMCKOBBIE CHCTEMBI MOKHO pa30OHTh Ha JBa
TUMA!

e MpeAMeTHbIEe KAaTAJIOru, pOPMHUPYEMBIE JII0IbMU-PEIAKTOPAMH;
e aBTOMaTHYeCKHE HHIEKCbl, (opMupyemble CIEUUAIBHBIMA  KOMIIbIOTEPHBIMU
nporpamMMamu, 0e3 yyacTus JItoJei.

CHCTeMbI, OCHOBAHHBIC HA IIPCIMETHLIX KaTaJ0rax.

Hcnonp3yror 0a3bl AaHHBIX, (OPMHPYEMBIC CIEIUATUCTAMU-PEAAKTOPAMH, KOTOpEIC
OTOMpAIOT MH(POPMALIMIO, YCTAaHABIMBAIOT CBSA3M JUId 0a3 JaHHBIX, OPraHU3YIOT U CHA0XaIoT
JTaHHBIE B Pa3HBIX MOMCKOBBIX KAaTErOpUsIX MEPEeKPECTHBIMU ccbUikamu. KaMmanuu, Biajaeromue
OPEJMETHBIMUA KaTaJloTaMH, HEMNpPEepbIBHO MCCIEAYIOT, OINUCBIBAIOT U  KaTaJOrM3HpYIOT
conepxkxumoe WWW-cepBepoB U Apyrux CETEBBIX PECYpCOB, pa30OpOCaHHBIX MO BceMy Mupy. B
pesyabTare 3TOMl paboThl KIMEHThl VHTEpHET MMEIOT MOCTOSHHO OOHOBIISIONIUECS
uepapxuyeckue (ApeBOBUAHbBIE) KaTaJIOTH, HA BEPXHEM YPOBHE KOTOPBIX COOpaHbl caMble 00IIne
KaTeropuu, Takue kak "OmsHec", "Hayka", "MCKyccTBO" W T.M., @ DJIIEMEHTHI CaMOT0 HIKHETO
YPOBHSI TIPENCTABISAIOT COOOW CCHUIKM Ha oThenbHbie WWW-CTpaHHUIBI U CepBEPHI BMECTE C
KpPaTKUM OIHMCAaHUEM UX COJIEPIKUMOTO.

IIpumep. Eciu HyX HO BBIICHUTBH, Kakas B MUpe uUMeeTcs MHPopMalus O TUHO3aBpax,
JIOCTAaTOYHO CITYCTUTBHCS TI0 UEPAPXHUU:

Hayku ==> )XuBoTHble ==> [louctopuyeckue XMBoTHble ==> [InHO3aBpbI.
HOO' Karanoru, cocraBneHHbIe TI0AbMHU, 00JI€€ OCMBICIICHBI, YeM
A (28 aBTOMAaTUYECKHUE UHIEKCHI. VX oueHb Majo, Tak Kak Ux
CO3/1aHHE U MOJAEPHKKa TPeOYIOT OrpOMHBIX 3aTpaT. J{ist
pUMepa pacCCMOTPUM CaMblii IOMYJISPHBINA MpeAMeTHBIH katanor Yahoo!, koTopsiii o0i1anaer



OJTHOW M3 KpynHenmmx 6a3 qaHHbeix. MiMeeT nHdopmaoHHbie 0a3bl Ui AeTel U MOIPOCTKOB.
[Tonnep>xnBaeT 1Ba OCHOBHBIX METO/1a PA0OTHI C KAaTaJ0roM — IOMCK 110 KJIIOYEBBIM CJIOBAM U
IIOMCK I10 UEPAPXUUECKOMY JIEpEBY pa3zeiioB. He mpuHUMaeT 3a1pocoB Ha €CTECTBEHHOM SI3BIKE.

ABTOMATHYECKHE HHIEKCHI.

Ilepeoniennts ux TpynHo. IIoMCK 1O KIIIOYEBBIM CJIOBaM B OJHON 0a3e aHHBIX,
3aHUMAKOIIMNA B XYAIIEM CIy4ae HECKOJIbKO CEKYyHJ, IPUHECET T€ K€ Pe3yibTaThbl, 4YTO H
obmrapuBanue Bcex WWW-cTpanuiy Bo Bceit cetn UHTepHET.

ABTOMaTHYECKUN UHAEKC COCTOUT U3 TPEX YACTE:

e MporpamMmbI-podoTa;
e 0a3bl JaHHBIX, COOMpPaAEMOil 3TUM pOOOTOM;
o wuHTepdeiica 1 MoKMCKa B 3TOH 0a3e, ¢ KOTOPBIM U pabOTaeT MoIb30BaTEb.

Bce aTi KOMIIOHEHTHI PYHKIIMOHUPYIOT O0€3 BMEIaTeahCTBa YesioBeka. K aBroMaTnueckumM
WHJACKCaM clieAyeT npuberatb TOJNBKO TOT/AA, KOTJa KIIOYEBBIE CJIOBA TOYHO H3BECTHBI,
HanpuMep, GaMuwiks  YeJOBeKa WM  HECKOJBKO  CHEMU(UICCKUX  TEPMUHOB U3
COOTBETCTBYIOIIEH 0OmacTH. MHAEKCHl MOoTy4yaroT HHGOPMAIUIO U3 KaXKIIOTO OTAENIBHOTO Yy3Ia,
PErHCTPUPYIOT U UHJIEKCUPYIOT €€ U 100aBIIAIOT K CBOUM 0a3aM JaHHBIX.

Search Network

Cpenn W3BECTHBIX HMHAECKCOB BbiAeiseTca AltaVista — oaHa w3 caMblX MOUIIHBIX
MMOJIHOCTBI0O aBTOMATHYECKHMX IMOMCKOBEIX cucTteM. O0amaeT MOJHOTEKCTOBOM 0a30i JaHHBIX.
Brigaér nanbomnbmiee koandecTBO cchuloK. [IpomnaexcupoBano 30 miH. ctpanui] ¢ 300 ThICsS4
cepepoB 1 4 MiH. craredl u3 tenexondepeniuit Usenet. 3a ogun nerb AltaVista obcmykuBaer
0K0J10 20 MJIH. 3aIIPOCOB.

S. IIporpamma nepecosliiku ¢aiijioB Ftp.

[lepememaer komuu (aitnoB ¢ oxHoro ysna MHTepHeT Ha Jpyroil B COOTBETCTBUHU C
npotokoniom FTP (File Transfer Protocol — "mportokon mepemauu ¢aiinos"). [Ipu 3Tom He
UMEeT 3HAYCHUs, TAE TH Y3Jbl PACIOJI0KEHbI U KaK COCIMHEHBI MEXay coOoii. KoMmmbroTepsl,
Ha KOTOPBIX €cTh (hallybl AJst 001ero noias30Banus, Ha3biBatoTcs FTP-cepsepamu. B MuTepuer
umeetcs 6osee 10 TepabaiiT 6ecruiaTHBIX (hailioB U TpOrpamM.

6. Ilporpamma ynanénnoro gocryna Telnet.

[To3BonsieT BXOAUTH B APYTYIO BBIYMCIMTENBHYIO CUCTEMY, paboratomryio B MHTepHeT, C
noMouipio npotokosia TELNET. Ota nporpammMa COCTOMT U3 JIBYX KOMIIOHEHT: MPOrPAMMBI-
KJIMEHTA, KOTOpas BBIMOJHAETCS Ha KOMIIBIOTEPE-KIMEHTE, W IMPOrpaMMbI-CEpBEpa, KOTOpas
BBITIOJTHSETCS] HA KOMITBIOTEPE-CEPBEPE.

@OyHKIUN NPOrPaMMBbI-KJIHEHTA:

e YCTAHOBJICHHUC COCAUHCHHA C CCPBCPOM;



e mpuéM oT abOHEHTA BXOJHBIX JIAaHHBIX, IPEOOpa30BaHMUE UX K CTaHAAPTHOMY (popmaty u
OTCBUIKA CEpBEPY;

e mpuéM OT cepBepa pe3yJbTaTOB 3ampoca B CTaHZapTHOM  Qopmare |
nepegopMaTHPOBAaHHE UX B BU, YJOOHBIN KIUEHTY.

OyHKINY POrpaMMbI-cepBepa:
e OXHJAHHWE 3ampoca B CTAHIAAPTHOH Gopme;
e 00CIIy>)XMBaHHE TOTO 3aMpoca;
e  OTCBUIKA Pe3yJbTAaTOB IPOrPAMME-KIUEHTY.
Telnet — mpocToe M TOITOMY YHHBEPCATBHOE CPEICTBO CBSI3U B MIHTEpHET.
B WuTepHeT oauH U TOT K€ y3€l CeTH MOXET OJHOBPEMEHHO paboTaTh MO HECKOIbKUM

nporokonaM. [loaToMy KpymHbIe y37IbI CeTH ceifyac 00JIafaloT MOJHBIM HaOOPOM CEpPBEPOB, U K
HUM MOKHO 00pamaTbcs MOYTH 10 JI000MY U3 CYIIECTBYIOIUX MPOTOKOJIOB.

2.29. Uto Takoe MyJIbTHMEIMA U MYJIbTUMEAUA-KOMIILIOTEP?

Tepmun “MyJbTHMeIHa” 00pa30BaH U3 CIOB “MYJbTH — MHOTO, U “‘Meaua” — cpena,
HOCHUTEJIb, CPEACTBA COOOIIEHUS, U B TEPBOM TNPUOIMKEHUH €r0 MOXKHO TEPEeBECTH Kak
“mHOrocpeaHocTn” [47].

Mynemumedua — 310 coOUpaTenbHOE TOHITHE IS PA3TMYHBIX KOMIBIOTEPHBIX TEXHOJIOTHH,
MIPU KOTOPBIX UCTIOJIB3YETCs] HECKOJIbKO MH(OPMAITMOHHBIX Cpell, TAKUX, KaK rpaduka, TeKCT,
BHJE0, poTorpadusi, IBUKYIIHECS 00pa3bl (aHUMAIHs ), 3ByKOBBIE 3D (eKThI,
BBICOKOKAa4ECTBEHHOE 3BYKOBOE COIIPOBOXKICHUE.

— —— —————————— ——— —— ————— —— ——— — —— |

Mynsmumedua-komnviomep — 3TO KOMIBIOTEP, CHAOKEHHBIH allapaTHBIMU U IPOTPAaMMHBIMHU
CPEJICTBAMH, PEATM3YIOIUMHU TEXHOJIOTHIO MYJIbTUMEIUA.

0O0JacTH NPUMEeHEeHUsI MYJILTHMEINA

e OOyuyeHHe ¢ HCHOJb30BAHHEM KOMNBIOTEPHbIX TexHoJoruii (CrennaabHbBIMU
UCCJICIOBAHUSIMU YCTAHOBJIEHO, YTO M3 YCIBIIIAHHOTO B MAMSTH OCTA€TCA TOJBKO
YeTBEpTh, U3 YBUJIEHHOIO — TPETh, NMPH KOMOMHUPOBAHHOM BO3JICHCTBUU 3PEHHUSA U
ciyxa — 50%, a eciu BOBJI€Yb y4YalEroCsl B AaKTUBHBIE JEHCTBHUS B IIPOLECCE U3YUECHUS
IIPY OMOIIY MYJIbTUMEIUUHBIX NPUII0KEeHU — 75% [46].

o MWHpopMannoHHAsA ¥ peKJIaMHas CJIyK0a.

o Pa3BiiedyeHusi, Urpbl, CHCTEMbI BUPTYAJIbHOM PeaJIbHOCTH.

TexHOJIOTHI0 MYJIBTUMEINA COCTABIISIOT JBE OCHOBHBIE KOMIIOHEHTBI — ammaparHas |
IIpOrpaMMHasl.

AnmnapaTHble CPeJICTBa MYJbLTHMEIHA

e OcCHOBHBIE — KOMIIBIOTEP C BBICOKOIIPOM3BOAUTENBHBIM IPOLECCOPOM, ONEPaTUBHOM
namsTeio 64 — 512 Mo0aiiT, BuH4YecTepckuM HakonuTeseM EMKocThio 40 — 100 I'6aiiT u
BBIIIC, HAKOIUTEJIEM HAa FMOKMX MarHUTHBIX JUCKaX, MaHUITYJIATOpaMH, MyJIbTUMEINA-
MOHHMTOPOM CO BCTPOEHHBIMH CTEPEOJMHAMUKAMU U BUaeoaaantepoM SVGA.



e Cpnenmnaabnuble — npuBoabl CD-ROM; TV-tioHepsl u ¢peiim-rpadoepsl; rpadguueckue
akcenepaTopbl (yCKOPHTENIH), B TOM YHCIE, IS TOIICPKKH TPEXMEpPHOU Tpaduku;
IUIaThl BUJICOBOCIPOM3BEACHUS; YCTPOWCTBA JUI BBOJA BHJICOINOCIEI0BATEILHOCTEIH;
3BYKOBBIC TUIATHI C YCTAHOBJICHHBIMH MUKIIEpAMH M MY3bIKAJIIbHBIMH CHHTE3aTOpaMH,
BOCTIPOM3BOSIIUMH 3BYYaHUE PEabHBIX MY3BIKAJIbHBIX MHCTPYMEHTOB; aKyCTHUYECKHE
CHCTEMBI C HAYIITHUKAMH WM TUHAMUKAMH | Jp.

IIporpaMMHBbIe CpeCTBA MYJbLTHMEIHA

e MyabTuMeIHiTHbIE TPUJIOKEHUS] — SHIUKIONEINN, HTHTEPAKTUBHBIE KYPChl 00ydeHUs
110 BCEBO3MOXKHBIM TIPEIMETaM, UTPBI M pa3BiieueHus1, pabora ¢ MHTepHET, TpeHaKEPHI,
CpEeIICTBa TOPTOBOW pPEKJIAMbl, 3JCKTPOHHBIC MPE3CHTAMH, UHPOPMALMOHHBIE KHOCKH,
YCTAQHOBJIICHHbIE B  OOIIECTBEHHBIX MECTax W  IPEJOCTABISIONINE PA3TUYHYIO
UH(OPMALIUIO, U JP.

e CpencrBa CO31aHUSA MYJbTUMEIUMUHBIX  TPWIOKEHUN  —  PEIaKTOpPbl
BUICOM300paKeHNH; MpodeccCHoHalIbHbIe TpaduuecKue pemakTopbl; CPeacTBa UL
3alKCH, CO3JaHUS W PEJaKTHPOBaHMSA 3BYKOBOH HH(oOpManmy, IMO3BOJSIOIINE
MOJTrOTaBIUBATh 3BYKOBBIE (DailyIbl IS BKIIOYCHHUS B IPOTPAMMBI, U3MEHATH aMIUIUTY Ty
CHUTHAJIa, HAJIOKUTh WK yOpaTh ()OH, BBIpE3aTh WINM BCTABUThH OJIOKH JTAaHHBIX Ha KaKOM-
TO BPEMEHHOM OTpE3Ke; MPOrpamMMbl JJIsi MAHUMYJSIMU C CETMEHTaMHU H300paKeHUH,
W3MEHEHHS [BETa, MAIUTPBL; TPOTPAMMBI JUIsl peau3aliy TUIIEPTEKCTOB | Jp.

TexHoJgoruu MVJbTUMEANA

o TejieBU3HOHHBIN MPUEM — BBIBOJI TEJICBUSMOHHBIX CUTHAJIOB HA MOHUTOP KOMITBIOTEPA
Ha (¢oHe pabOTHI APYTUX MPOTPAMM.

e BuaeozaxBat — “3axBar’ ¥ ‘“3aMOpo3Ka’ B IU(PPOBOM BHUJI€ OTACIBHBIX BUICOKAIPOB.

e AHUMaNUsT — BOCIPOM3BEACHHE TMOCJIEIOBATENILHOCTH KAapTUHOK, CO3/arolee
BIICYHATJICHUC [[BI/I)KYHICFOCSI I/I306pa)KCHI/IH.

e 3BykoBble 3 (deKTbl — COXpaHEHHE B IM(PPOBOM BHUIEC 3BYYaHHS MY3BIKAIbHBIX

WHCTPYMEHTOB, 3BYKOB MPHUPOIBI WM MY3BIKAIBHBIX ()PArMEHTOB, CO3JIaHHBIX Ha
KOMIIBIOTEpE, JTMO0 3aITUCaHBIX U OIIU(PPOBAHBIX.

o Tpéxmepnas (3D) rpadpuxa — rpaduka, cozmaBaemasi ¢ IMOMOMIBIO H300paKEHUH,
UMEIOLINX HE TOJBKO UTMHY U MIUPHUHY, HO U TTIyOuHY.

e My3bika MIDI (Musical Instrument Digital Interface, mudposoit wuHTEpdEiic
MY3BIKQJIbHBIX ~HMHCTPYMEHTOB) — CTaHAApT, TMO3BOJSIOUINI TOJCOECIUHATh K
KOMIIBIOTEPY MU(PPOBBIC MY3bIKAILHBIC HHCTPYMEHTHI, HCIIOIb3yEeMbIE ITPH COYNHEHUH U
3aMMCH MY3bIKH.

e Buprtyanbnas peanbHocts (Virtual Reality, VR). CnoBo “BUpTyanbHBIIN~ 03HadaeT
“HeMCTBYIONINI U MPOSIBIISIOMINN CeOst KaK HACTOSIIHIA .

BuprtyaibHas peajbHOCTb — 3TO BbICOKOpPa3BUTasE ¢opMa KOMIBITEPHOIO
MO/IeJTUPOBAHHUS, KOTOPas MO3BOJIsAET MOJb30BaTeII0 MOTPY3UTHCSI B MOJEJbHbIIE MUP U
HeMoCpeACTBEHHO /elicTBOBATh B HEM. 3pUTEIbHBIE, CIyXOBBIE, OCA3aTeIbHbIE 1 MOTOPHBIE
OIIYIIICHUS TTOJIH30BATEIS TIPU STOM 3aMEHSIIOTCSA UX UMUTAIIMEN, TCHEPUPYEMOM KOMITBIOTEPOM.

[Tpu3Haky ycTpoNCTB BUPTYaJIbHOW PEAIIBHOCTH: MOAEJIMPOBAaHNE B PeaJlbHOM MaciuTade
BpeMeHHU; UMUTALMS OKpY’Karolell 00CTaHOBKU C BBICOKOM CTENEHBIO peain3Ma; BO3MOXHOCTh
BO3/ICHICTBOBATH HAa OKPY’KAIOLIYI0 0OCTAHOBKY M UMETH ITPH ITOM OOpPaTHYIO CBS3b.

[Ipumep uHCHOJIB30BAHMS BHPTYAJbHOH peaJbHOCTH: aPXUTEKTYPHO-CTPOUTEIbHAS
KOMIIAaHUSI KCIOJIB3yeT IMPOrPaMMHOE OOECIeUeHHE, MO3BOJSIONIEe 3aKa3uuKaM ‘‘TIOCETUThH’



BUPTyaJbHBIA 00pa3 OyIylIero apXuTEKTYpHOIO COOPYKEHHs 3aJ0JIT0 10 TOro, Kak Oyner
HA4aTO CTPOUTEIBCTBO.

2.30. Bompocsl 11t CAMOKOHTPOJISE

2.1. KakoBa ponp ammaparypsel (HardWare) m mporpammuoro obecnedenusi (SoftWare)
KOMITbIOTEpa?

2.2. Kakue ocHOBHBIE KJIacChl KOMIIBIOTEPOB Bam n3BecTHBI?

2.3. B uéM coCcTOUT MPUHIMI ACHCTBUS KOMIIBIOTEPOB?

2.4. U3 KakuX NPOCTEUIIINX 3JIEMEHTOB COCTOUT Mporpamma?

2.5. Urto Takoe cuctemMa KOMaHJ KOMITbIOTepa?

2.6. [lepeuncnure TJIaBHBIE YCTPOUCTBA KOMITBIOTEPA.

2.7. Onumute GyHKIMKA TaMATH U QYHKIUH IIPOIIECCOPA.

2.8. HazoBute nBe OCHOBHBIE YacTu Mpoleccopa. KakoBo ux HazHaueHue?

2.9. Yto Takoe peructpbl? HazoBUTE HEKOTOpPHIE BaXKHBIE PETUCTPHI U OIHUIIUTE HX
GyHKIIH.

2.10. ChopmynupyiitTe 0O1IME MPHUHLIUIIBI TOCTPOCHHUS KOMITBIOTEPOB.

2.11. B uyém 3akiro4aeTcs MNPHUHIUIT MPOrpaMMHOrO ympasieHus? Kak BBINOJHSIOTCS
KOMaH/Ibl YCJIOBHBIX U O€3yCIIOBHBIX MEPEX0/0B?

2.12. B yém cyTh npuHIMIa OJHOPOIHOCTH amsATH? Kakue BO3MOKHOCTH OH OTKpbIBaeT?
2.13. B uém 3akmrogaercs NPUHLMI aJPECHOCTH?

2.14. Kakue apxuTeKTypbl Ha3bIBatoTcs "(poH-HeiiMaHOBCKUMH'"?

2.15. Yrto takoe komanzaa? Yro onuceiBacT KoMaHaa?

2.16. Kakoro poja nuHpopMaIuio MOKET COACPKATh apecHas 4acTh KOMaHIbl?

2.17. [IpuBenurte npuMepbl KOMaH OAHOAAPECHBIX, IBYXaIPECHBIX, TPEXAAPECHBIX.

2.18. Kakum obOpa3oM mporieccop MpU BBHIIOJHEHUH MPOTPAMMBI OCYIIECTBIISET BBIOOD
O4epeTHOM KOMaH b7

2.19. OnummTe OCHOBHOM UK TIpoiiecca 00pabOTKH KOMaH]I.

2.20. Yro mnoHuMaeTcs IOJA apXUTEKTypoll kommbioTepa? Kakue XapaKTepUCTHKU
KOMIIBIOTEpA ONPEIEIAIOTCS 3TUM MOHATHEM? BepHO JM, 4TO OOLIHOCTh apXUTEKTYphl Pa3HBIX



KOMITBIOTEPOB 00€CIIeYMBAET WX COBMECTHMOCTh B IUIaHE pealu3alud (YHKIIMOHATBHBIX
3JIEMEHTOB?

2.21. Yro moHMMAETCs TMOJ CTPYKTypoil kommbioTepa? Kakoil ypoBeHb JeTaau3aiuu
OTHMCAaHUS KOMITBIOTEPA MOXKET OHA 00ECTICUUTH?

2.22. [lepeuncnure pacnpocTpaHEHHbIE KOMIIBIOTEPHBIE APXUTEKTYPBHI.
2.23. KakoBbl OTJIMYUTENbHBIE OCOOCHHOCTHU KJIACCUYECKOM apXUTEKTYpbI?

2.24. Yto coboil mpexacraBiseT mHHA KommbioTepa? KakoBbl QyHKIMM OOLIEH IIMHBI
(maructpanm)?

2.25. Kakyio (pyHKIMIO BBIIOJIHSIOT KOHTPOJUIEPHI?
2.26. Kak xapakrep pelaeMbIX 3a7a4 CBsI3aH ¢ apXUTEKTYpOil KOMIbIoTepa?

2.27. Kakue OTIMYUTENTBHBIE OCOOCHHOCTHU TMPHUCYIIA MHOTOIPOIIECCOPHON apXUTEKType?
MHoroMamHHON apXUTekType? ApXUTEKTYpe ¢ MapauieIbHbIM IpoLeccopom?

2.28. Yto Takoe LIeHTpaJbHBbII npoueccop?

2.29. Kakuie 0CHOBHbBIE KOMIIOHEHTHI COJIEPKAT B ce0e COBPEMEHHBIE MUKPOIIPOIIECCOPHI?
2.30. Kak KOHCTPYKTHUBHO BBITIOJIHEHBI COBPEMEHHBIE MUKPOIIPOIIECCOPHI?

2.31. Ilepeuncnute OCHOBHBIC U TPOU3BOAHBIC EUHUIIBI H3MEPEHUSI KOJTUYESCTBA TAMSITH.
2.32. HazoBuTe /1B€ OCHOBHbIE Pa3HOBUIHOCTU MaMSITH KOMIIbIOTEPA.

2.33. [lepeuncnure OCHOBHBIE KOMIIOHEHTBI BHYTPEHHEHN MAMSTH.

2.34. Yo npeacrapnsier coboii O3Y? KakoBo e€ HazHaueHue?

2.35. B uém pa3Huna Mexay NaMaTbi0 CTATUYECKON U TMHAMUYECKOM?

2.36. Yto coboii mpencrasiser Moayiab naMstu tuna SIMM? Kakue npyrue tunsl moayiei
namsaTu Bel 3Haere?

2.37. KakoBo Ha3HaueHue Kam-namsatu? Kakum o6pazom oHa peanusyercs?
2.38. UYto Takoe cnenuanbHas namsaTh? XapakTepu3yuTe €€ OCHOBHBIE BUJBI.
2.39. Yro takoe BIOS u kakoBa e€ posnb?

2.40. KaxoBo Ha3HaueHue BHemHed namsatu? llepeunciure pasHOBHIHOCTH YCTPOMCTB
BHEIIIHEU MTaMATH.

2.41. Yto coboii npeacTaBisieT THOKUI TUCK?

2.42. B 4ém CyTh MarHuTHOTO KOJUPOBAHUS ABOMYHON MH(MOpMAIu?



2.43. Kak paboTaroT HAaKOMUTENIX HA THOKMX MarHUTHBIX AUCKaX W HAKOMHUTEIH Ha KECTKUX
MarHUTHBIX JUCKax?

2.44. KakoBbI JOCTOMHCTBA ¥ HEJOCTATKH HAKOIIUTEIEH HA KOMITAKT-IUCKaX?

2.45. Onumwmte paboTy cTpuMeEpa.

2.46. Kak paboraer ayauoananrtep? Buneoamganrep?

2.47. Kakue TUIbI BUIEOIIAT UCIOJIb3YIOTCS B COBPEMEHHBIX KOMIIBIOTEPAX?

2.48. HazoBuTe rnaBHbIC KOMIIOHEHTHI M OCHOBHBIE YITPABIISIONINE KIABUIIIH KIIABUATYPHI.
2.49. [lepeuncnure OCHOBHbIE KOMIIOHEHTHI BUACOCHUCTEMBI KOMIIBIOTEPA.

2.50. Kak popmupyeTtcst n300pakeHrne Ha dKpaHe IBETHOIO MOHUTOpa?

2.51. Kak ycTpoeHbl XKUIKOKpUCTAUIMUECKHEe MOHUTOpHI? IIpoBeaute cpaBHEHUE TaKHUX
MOHHMTOPOB C MOHUTOpPaMH, NOCTpOeHHBIMU Ha ocHOBE JJIT.

2.52. Onummte paboTy MaTpUYHBIX, TA3€PHBIX U CTPYHHBIX MPUHTEPOB.

2.53. Uem pabota mioTTepa oTaudaeTcsi oT padboThl mpuHTepa’?

2.54. Onummre criocod nepenadn HHGOpMaIiH MOCPEICTBOM MOIEMA.

2.55. TlepeunciuTe OCHOBHBIC BU/IbI MAHUITYJISITOPOB M OTUIINTE TPUHIIUITEI U3 PaOOTHI.
2.56. YTo noHMMaIOT MO/ NEPCOHAIBLHBIM KOMIIBIOTEPOM?

2.57. Kakue XapakTEepUCTUKH KOMIIBIOTE€pA CTAHAAPTU3UPYIOTCS I peahu3aluu
IPUHIINAIA OTKPHITON apXUTEKTYphI?

2.58. Uro Takoe anmapaTtHeiii nHTEpdeiic?

2.59. KakoBo Ha3HaueHHE KOHTpOJUIEPOB U azgantepoB? B uém 3akmouaeTrcs paszHUILlA
MEXy KOHTPOJUIEPOM U afanTepom?

2.60. Yto Takoe nopThl ycTpoiicTB? OXapaKkTepu3yHTe OCHOBHBIE BUbI IOPTOB.
2.61. IlepeuncauTte OCHOBHBIE OJIOKM COBPEMEHHOT'O KOMIThIOTEPA.

2.62. KakoBO Ha3HauY€HHE MEKKOMIBIOTEPHOU CBS3U?

2.63. Onuimure TEXHOJIOTHIO "KIIMEeHT—cepBep'.

2.64. Kakum oOpazoM mpeojosieBacTCs MpodieMa HECOBMECTUMOCTH HHTEp(EcoB B
KOMIIBIOTEPHBIX CETAX?

2.65. Yto Takoe NpOTOKOJI KOMMYHHUKALUN?

2.66. IloueMy naHHbIE NIEpeAAOTCS IPU TOMOILIY AKETOB?



2.67. OxapakTepus3yiTe OCHOBHBIC BUbI CETEBBIX TOMOJIOTHI.

2.68. Ha3oBuTe XapaKTEpUCTUKU PACHIPOCTPAHEHHBIX CETEBBIX APXUTEKTYP.
2.69. JlaiiTe KpaTKyr0 XapaKTEPUCTUKY CIEIHATLHOTO CETEBOTO 000y I0BaAHUSI.
2.70. B xakux 00JacTsIX U C KaKO# LEeNbI0 MPUMEHSIOTCS JIOKaIbHbIE CEeTH?

2.71. [lepeuncaute OCHOBHBIE CEPBUCHI ceTu MHTEpHET.

2.72. Yro takoe [P-agpec?

2.73. Kakue oCHOBHbIE YCIYTH NPEAOCTaBISAET Moyb3oBarensiM cuctema WWW?
2.74. Kak oprann3oBaHbl CUCTEMbI HH(OPMAIIMOHHOTO MOoMCcKa ceTi MHTepHeT?

2.75. [aiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CUCTEM MH(POPMAIMOHHOTO Moucka Yahoo!
u Alta Vista.

2.76. OxapakTepu3yuTe OCHOBHBIC BU bl TEXHOJIOTHI MYJIbTUMEINA.

2.77. llpuBenute mpuMepsl YCTPOUCTB "BUPTYaJbHON pEaTbHOCTH" M OMMILIUTE MPUHIUIIBI
UX paboTHI.

2.78. Kakum Bam npeacTaBiseTcss MyJIbTUMEIUNHBIN KOMITbIOTEP?

2.79. Kakoit HocuTesnb MH(OPMAIIMK HCIIONIB3YETCS Ml PACPOCTPAHEHUs MYJIbTUMEIna-
nporpamm?

2.80. OxapakTepusyiTe cpelicTBa CO3/ITaHUsI MYJIbTUMEIHA-TIPUIIOKECHHI.




'maBa 3. Knaccudmkauumsa

KOMMNbIOTEPOB

3.1. [To kakuM KpUTEpUsAM KJIACCUPUIUPYIOT KOMIBIOTEPHI?
CymiecTBYIOT pa3IudHbIe KIACCH(PUKAIIMH KOMIBIOTEPHON TEXHUKHU:

e  TIO ATaraM pa3BUTHS (110 TTOKOJICHUSIM);
e IO APXUTEKTYPE;

e  TI0 MPOU3BOJIUTEIHHOCTH,

e IO YCJIOBHSIM SKCILTyaTalllu;

e II0 KOJIMYECTBY IIPOLIECCOPOB;

e 10 MOTPEOUTETHCKUM CBOWCTBAM U T.I.

YeTkuX TrpaHUI] MeXKAY KJIaccaMd KOMNBIOTEPOB He cymecTByeT. I[lo mepe

COBCPHICHCTBOBAHUA CTPYKTYp W TCXHOJOIMHU MPOU3BOACTBA, IMOABIAKOTCA HOBBIC KJIACCHI
KOMIIBIOTCPOB, I'PaHULbI CYHICCTBYIOINUX KJIACCOB CYIHICCTBCHHO U3MCHIIOTCA.

3.2. Ha yem ocHOBaHa KJaccuuKaALMS 110 MOKOJCHUAM ?

JleneHre KOMIBIOTEPHON TEXHUKH Ha MIOKOJICHUS — BEChMa yCIIOBHAs, HECTpOrast
KJaccu(UKAIUs BEIYUCIUTEIBHBIX CUCTEM TI0 CTCTICHU Pa3BUTHS aIMapaTHBIX U IMPOTPAMMHBIX
CPEJICTB, a TAK)KE CITOCOOOB OOIIEHUS C KOMITBIOTEPOM.

Wnes nenuth MalivHbl Ha MOKOJIEHUS BbI3BaHA K JKM3HM TEM, YTO 3a BpeMs KOPOTKOM
UCTOPUU CBOETr0 Pa3BUTHUSl KOMIIBIOTEpHAs TEXHMKA Mpojernana OOJBIIyI0 3BOJIIOLHI0 Kak B
CMBICIIE 3JIEMEHTHOH 0a3bl (JaMIbl, TPAaH3UCTOPbI, MUKPOCXEMBI M Jp.), TaK U B CMBICIIE
H3MEHeHUs1 eé CTPYKTYpbl, NMOSIBJeHHS] HOBBIX BO3MO:KHOCTeWH, pacmiMpeHusi odjacrei
NPHUMEHEeHHs M XapaKTepa UCNoJb30BaHUs.

3.3. Kparkasi ucropuyeckasi CipaBKa

I/ICTOpI/IH CUETHBIX YCTPOP’ICTB HacyUThIBaeT MHOTO BekoB. Hinke B XPOHOJOI'HYCCKOM
MOpAAKE HNPUBOAATCA HCKOTOPLIC HanOoJjiee 3HAYMMBIE COOBITHS 3TOU HUCTOpUH, UX OAaTbl U
HMCHA YYaCTHUKOB.

OxoJ10 500 r. H.3. M300perenue cuéroB (abaka) — ycTpOHCTBa, COCTOSIIErO U3 Habopa
KOCTSIIIEK, HAHM3aHHBIX Ha CTEP)KHU.

1614 r. lllotnannen J:xon Henep n3zo6pén Jorapudmsl. Bckope mocrne storo P.
Bbuccaxkap coznain JjorapupmMuyecKyro JHUHENKY.



bnes Mackanb

1642 r. ®panny3ckuii yuenslii bae3 Ilackanb npuctynui K co3gaHuio apupMeTnyeckoi
MAaIIHHBI — MEXaHHYECKOTO YCTPONCTBA C MIECTEPHSIMH, KOJIECAMU, 3yOUaThIMU peHKaMH U T.II.
Omna ymena "3anmoMuHaTh'" 4MCla ¥ BBIIOIHATD dJIEMEHTApHbIE apu(PMETHUIECKUE OTIEPAITUH.

PUNCH CARD

MepdokapTta

1804 r. dpanmysckuit umkeHep Kakkap uzo0pén mepdokapThl Ui yIIpaBICHUS
ABTOMATHYECKUM TKAIIKUM CTaHKOM, CIIOCOOHBIM BOCIIPOM3BOJIUTH CIOXHEHIue y30pbel. Pabora
CTaHKa MporpaMMHUpOBajiach KOJOIOW mepokapT, Kaxkaas U3 KOTOPBIX YIpaBisia OJHUM
XOJIOM YEJTHOKA.

1834 r. Anrnmiickuii ydensiii Yapab3 b300mmx coctaBmwil npoekT "'aHaJIMTHYECKOH'
MAaIIHHBI, B KOTOPYIO BXOJAWJIH: YCTPOWCTBA BBOJA M BBIBOJA MH(OpMAIUH, 3alIOMHHAIOIICE
YCTPOMCTBO Uil XpAHEHMUs 4YHCEd, YCTPOWCTBO, CHOCOOHOE BBIMOJHATH apupMETHYECKUE
onepauru, U yCTPOMCTBO, YIPABISAIONIEE MOCIEA0BATEIbHOCThIO JEMCTBUI MalnHbl. KomaH bt
BBOJIMJIMCH C MOMOMIBIO ntepdokapt. IIpoekT He ObLT peann3oBaH.

1876 r. Aurnuiickuii nnxeHep Ajexcanaep bet nu3o6pén renedon.

1890 r. Awmepukanckuii wuHxeHep ['epman XouulepuT CcO37a1 CTATHCTUYECKHUI
TalyJaaTOp, B KOTOpOM HHQOpMalus, HaHEeCEHHas Ha mepgoKapThl, paciiu(ppoBHIBATIACH
NIEKTPUYECKUM TOKOM. TaOynmsTop HCHOIb30BaiCsA Ui 0OpabOTKH pe3yibTaToOB IEPEHHCH
HaceneHus B CIIIA.

1892 r. AwmepuxaHckuii uHXeHep Y. bappoy3 BbIIYCTHI IEpBBbIi KOMMEPYECKHM
cymMMmarop.

1897 r. Awnrmmiickuii ¢usux k. ToMCOH CKOHCTpyHpOBal JJAEeKTPOHHO-TV4YEBYIO
TPYOKY.

1901 r. Uranesackuii ¢uszuk ['yabebMo MapKOHM YCTaHOBWI PAJMOCBSA3b MEXKIY
EBpomnoii 1 AMepuxoii.

1904—1906 rr. CKOHCTpyHpOBaHBI AIEKTPOHHBIE MO U TPHOA.
1930 r. [Tpodeccop Maccauycerckoro TexHoiorndeckoro nacruryta (MTH) BanneBap

By nocrpoun audgepeHunanbHbI aHAJTU3ATOP, C IOSABICHUEM KOTOPOTO CBA3BIBAIOT
Hayajo COBPEMEHHON KOMITbIOTEPHOM 3PBI.



Oto ObLTa mepBasi MalllMHAa, COCOOHAs! peIaTh CI0XKHbIE MU depeHnaTbHbIe YPaBHEHNUS,
KOTOPBIE TTO3BOJISUTH MTPEICBKA3bIBATh OBEACHHE TAKUX IBIDKYIIUXCS 00BEKTOB, KaK CaMOJIET,
WIN JICHCTBHE CHUIIOBBIX IOJICH, HAIPUMED, TPABUTAITMOHHOTO TIOJIS.

AnaH TblopuHr

1936 r. Auramiickmii mateMaTuk AJjaH TeIOpHMHr M He3aBHcMMO OT Hero J. IMoer
BBIBUHYJIH M Pa3paldOoTany KOHIENIHI) a0CTPAKTHON BBIYMCIAUTENbHOH MamuHbl. OHU
JIOKa3aJId TPUHIIMIIAATIBGHYI0 BO3MOXKHOCTH PEIICHHS aBTOMAaTaMHu JIFOOOW MpoOJIeMbl MpH
YCJIOBHH BO3MOKHOCTH €€ aITOPUTMHU3AIIIH.

1938 r. Hemeukuii umxenep Konpan Ilyse moctpows nepBblii 4MCTO MeXaHHYECKHH
KOMIIbIOTEP.

KOHpaﬁ Llyse

1938 r. Amepukanckuii MmaremaTtuk U uHxeHep Kuioa IIleHHOH moKa3anl BO3MOKHOCTh
NpUMeHEeHHsl _annapara MaTeMaTH4ecKOil JIOTMKH /Ui CHHTe3a M _aHajau3a peseiHo-
KOHTAKTHBIX MepPeKII0YaATeIbHbIX CXEeM.

1939 r. Awmepukanen Ooirapckoro mnpoucxoxaeHus mnpodeccop ¢um3uku JxoH
ATaHaco(¢ coznan npOTOTHI BEIYUCIUTENFHOW MAIIMHBI Ha 0a3e IBOMYHBIX 3JIEMEHTOB.

KomnbtoTtep "Mapk—1"



1941 r. Konpan Ily3e cCkoOHCTpyMpoBal MEpBbIiI YHUBEPCAJIbHBII KOMIBIOTED Ha
JIEKTPOMEXaHNYeCKUX 3ieMeHTax. OH paloTan ¢ JBOMYHBIMM 4YHCIAMH U HCIOJIb30Bal
MPEJCTABICHUE YUCET C TIJIABAKOLIEH 3aIIATOM.

1944 r. Ilog pykoBOACTBOM amepHKaHCKOro marematuka I'oBapaa AjikeHa co3aaHa
aBTOMAaTHUYeCKasl BhIUYMCIUTENbHAS MamuHa '"Mapk—1" ¢ nporpamMMmHbIM yrpasienneMm. OHa
ObLJ1a MOCTpOEHA Ha DIEKTPOMEXaHHMUECKHX pelie, a mporpaMma 00paboTKH JaHHBIX BBOJIMIACH C
nepOJICHTHI.

[xoH poH HenmaH

1945 r. [xon don Heiiman B otu€re "[IpenBapurenbHblii JOKIaA O MallMHE DnBaK"
cOopMyIMpOBa  OCHOBHBbIE NPUHUHUNBI PpadoTbl M KOMIIOHEHTbl COBPEMEHHbIX
KOMIILIOTEPOB.

Lo
KomnbtoTep "OHuak", 1946 r.

1946 r. Awmepuxanusl Jx. Ixkkepr n k. Moywiam CKOHCTpYMpPOBAJIN IE€PBBIN
anekTpoHHBIH 1HppoBoli kommboTep ""IHmMak'" (Electronic Numerical Integrator and
Computer). Mammna umena 20 ThicSY 3JIEKTPOHHBIX JaMn U 1,5 Thicsiun pene. OHa paboTana B
TBICAYY pa3 ObicTpee, yem "Mapk—1", BeimonHss 3a oaHy cekyHay 300 ymuoxenuid wim 5000
CIIOKECHHH.



TpaHaucTop

1948 r. B amepukanckoit ¢upme Bell Laboratories ¢usukn Yuassam Ilokau, Yosarep
Bpatreiin u [xon Bapauu co3nanyu TpaH3MCTOP. 32 3TO JTOCTHKEHHUE UM Obla MPUCYKICHA
HoGeneBckas mpemusi.

1948 r. HopGepr Bunep (Norbert Wiener) omyo6mukoBan kuHury ''KuOepHermka',
OKa3aBIIYKO BJIIMAHUC Ha BCC IMOCICAYIOMIUC HUCCICAOBAHUA B 06J13.CTI/I HCKYCCTBCHHOI'O
UHTEJICKTA.

1949 r. B Anmmu nog pykoBoacTBoM Mopuca Yuikca IMOCTPOEH NEPBBIA B MHUPE
KOMIIBIOTEp C XpaHUMOi B mamstu mporpamMmoii EDSAC.

1951 r. B KueBe noctpoeH mepBblii B KOHTMHEHTaIbHON EBpomne kommbrorep MICM
(Manas 3JEeKTpOHHAs cueTHas MamuHa), uMmeromui 600 snekTponHsix jamn. Cosparens C.A.

JleDeneB.

1951—1955 rr. bnaromaps nesrenbHOCcTH poccuiickux yueHbix C.A. JlebemeBa, M.B.
Keaabima, M.A. JlaBpenTtheBa, HN.C. bpyka, M.A. KapueBa, b.U. PameeBa, B.C.
AnToHOBa, A.H. HeBckoro, b.U. BypkoBa u pykoBOAMMBIX MMM KOJIIEKTUBOB (COBETCKUI
Co103 BBIpBaAJICS B YUCIIO JUAEPOB BBIYMCIUTEIBHON TEXHUKHU, YTO MTO3BOJIUIIO B KOPOTKUE CPOKHU
peIINTh Ba)KHbIE HAYYHO-TEXHUUYECKUE 3a/laul OBJIAJICHUS SJEPHOM AHEprueil M McclieJOBaHUs
KocmMmoca.

1952 r. Ilox pykosoacteoM C.A. JlebeneBa B Mockse nocrpoeH komnsrorep BACM—1
(OombIIIast PIEKTPOHHAS CYETHAS MAIllMHA) — Ha TO BpeMs camasi IPOM3BOIUTEIbHAS MalluHa B
EBporie 1 oHa U3 JIy4lInux B MUPE.

1953 r. [Ixkeii Doppecrep pean30Ba]l ONEPATHBHYI0 MNaMATh HAa MATHUTHBIX
cepieYHHKAX (core memory), KOTopast CyIIECTBEHHO yIeLIEBIIIa KOMIIBIOTEPBI U YBEIMUMIA UX
owicTponeiicTBue. [laMaTh HA MarHUTHBIX CepJCYHUKAX MTUPOKO MCIOIb30BaNIach A0 Hadana 70-
X TOO0B. Ha CMeHy eﬁ npnnma IIaMsTh Ha HOJ'IyrIpOBO[[HI/IKOBI)IX DJICMCHTAaX.

1955—1959 rr. Poccuiickue yuensie A.A. JIanynos, C.C. Kambinun, J.3. JIroonmckni,
A.Il. Epwmos, JI.H. Koposes, B.M. Kypoukun, M.P. Illypa-bBypa u np. co3ganu

"mporpaMMupyomue nporpammbl’ — mpooOpassl TpaHcaaTopoB. B.B. MapTeIHIOK co3nan
CHCTEMY CHMBOJIBHOTO KOIMPOBAHMSI — CpPEJICTBO YCKOPEHMsI pa3pabOTKU U OTJIAJKU
IPOrPaMM.

1955—1959 rr. 3anoxen ¢pyHgameHT Teopuu nporpammupoBanus (A.A. JIsmyHos, FO.U.
SAuoB, A.A. Mapkos, JI.A. Kanyxun) u uucieHHsix MetrofoB (B.M. I'mymkos, A.A.
Camapckuii, A.H. TuxonoB). MonenupyrTcsi cXeMbl MEXaHM3Ma MBIIIICHUS W TIPOIECCOB
TEeHETHKH, alTOPUTMBI JUAarHOCTUKH METUIIMHCKUX 3aboneBanuii (A.A. JlanyHoB, b.B.
I'nenenko, H.M. AmocoB, A.I'. UBaxHenko, B.A. KoBajieBckuii u 1p.).



[xoH Bbakyc

MHTeraJ’IbHaﬂ cxema

1958 r. dxex Kuabu uz upmer Texas Instruments co3man mepBy0 HHTErPAJbHYI
cxemy.

1957 r. IlepBoe coobmienue o si3pike Poprpan (dxon Bakyc).
1957 r. Amepukanckoit pupmoit NCR co3nan nepBblii KOMIbIOTEpP HA TPAH3UCTOPAX.
1959 r. Ilon pykoBoactBom C.A. JlebeneBa co3mana wmammnHa BICM—2

MPOU3BOIUTENLHOCTRIO 10 ThIC. omep./c. C ee NMPUMEHCHHEM CBSI3aHBI PACcUeThl 3aITyCKOB
KOCMHUYECKHX PAKET U MEPBBIX B MUPE UCKYCCTBEHHBIX CITyTHUKOB 3E€MIIH.

C.A. Nebepnes

1959 r. Coznana mammHa M—20, rnaBHblii koHCTpykTOop C.A. Jlebenmes. [lns cBoero
BPEMEHH OJIHA W3 CaMbIX ObICTpojeicTByIomux B Mupe (20 ThIc. omep./c.). Ha »Toif Mammue
ObUIO pEelICHO OOJIBIIMHCTBO TEOPETHMUYECKUX W MPUKIAJHBIX 3a]ad, CBSI3aHHBIX C pa3BUTHEM
CaMbIX TIEPEIOBBIX 00IacCTeil HAyKHU M TEXHUKHU TOTO BpemeHu. Ha ocHoBe M—20 Obl1a co3ana
yHHKaJIbHast MHOTonpoueccopaas M—40 — camast OpicTpoaelicTByromas 9BM Toro BpemeHu B
mupe (40 TeIc. omep./c.). Ha cmeny M—20 nipunuin moynpoBoaaukoBbie BACM—4 u M—220
(200 TBIC. OTIEp./C.).

1959 r. IlepBoe coobmieHHne O s3bIKE AJII0J, KOTOPBIM HAJO0NT0 CTal CTaHIApPTOM B
00J1aCTH S3BIKOB MPOTPAMMHUPOBAHMS.

1961 r. dupma IBM Deutschland peanu3oBana mnoak/royeHHe KOMIbIOTEpa K
TeJie(pOHHOI JIMHUM ¢ TIOMOILIbI0 MOjIeMa.



1964 r. Hauar Bbinyck cemelicTBa MalllvH TpeThero nokosienus — IBM/360.

1965 r. Jx. Kemenn u T. Kypu B loptmynackom kostemxe (CLIA) pazpabotanu s3bIK
nporpammupoBanus beiicuk.

1965 r. Ceiimyp Ileiinept (Seymour Papert) paspadoran si361k LOGO — KOMITBIOTEPHBIHA
SI3BIK JIJI51 JIETEH.

1967 r. Ilon pykxosoxctBom C.A. JleGemeBa opraHm3oBaH KpPYIHO-CEPUNHBIM BBIITYCK

HIe/IeBpa OTEYECTBEHHOM BBIUMCIUTENBbHOM TEXHUKHM — MuWUIMOHHMKA BICM—6, — camoit
ObICTpOaCHCTBYIOIIEN MaIIMHBI B MUpE. 32 HUM nociiefoBan ""Jabopyc' — DBM HoBoro tumna,
POU3BOIUTEITEHOCTHIO 10 MUTH. orep./c.

Huknayc BupT

1968 r. OcuoBana ¢upma Intel, BriociencTBum craBias MPU3HAHHBIM JIMJIEPOM B 00J1aCTH
MIPOU3BOJICTBA MUKPOIIPOLIECCOPOB U IPYIUX KOMIIBIOTEPHBIX HHTETPAIBHBIX CXEM.

1970 r. eitnapenr Hukiaye Bupt paspadotan s3eik [lackanisb.

1971 r. DaBapa Xog¢ paspadortan muxponpoueccop Intel—4004, cocrosmuii uz 2250
TPAaH3UCTOPOB, PAa3sMEIIEHHBIX B KPUCTAJUIE pa3MepoM He OOJblle HUIANKHA TIBO3JAA. OTOT
MHUKpPOIPOLIECCOP CTal MOUCTHUHE PEBONIOLMOHHBIM H300pETEHUEM, OTKPBIBIIEM IyTh K
CO3/1aHUI0 HCKYCCTBEHHBIX MHTEJUIEKTYaJIbHBIX CHCTEM BOOOIE U MEPCOHAIBHOTO KOMIIbIOTEpA
B YaCTHOCTH.

1971 r. Opanmysckmii yuéneii Agan Kogamapu pa3paGoTtan s3bIK  JOTHYECKOTO
nporpammupoBanus IIpoesor (PROgramming in LOGic).



rEleHHM Putun
1972 r. lennuc Putum u3 Bell Laboratories pa3zpaboran si3bik Cu.
1973 r. Ken Tomncon u Jlennuc Putuu coznanu onepanuonnyto cucremy UNIX.

1973 r. ®upma IBM (International Business Machines Corporation) ckoHcTpyupoBaiia
NepBbIi JKECTKUI IUCK THNA "BUHYecTep" .

1974 r. @®upma Intel paspabortana mnepBblii YHHBEpPCAJBHBIH BOCHMHPA3PAAHbII
mukponpoueccop 8080 c 4500 TpanzucTopamu.

AnbTanp

1974 r. OaBapa Pobepre, monomoir oduuep BBC CIIA, uHXeHep-3/IeKTPOHILUK,
noctpousn Ha ©Oaze mporeccopa 8080 MHKpOKOMMBIOTEp AJIbTAUMP, HUMEBIIHI OTPOMHBIN
KOMMEpUYECKUH ycCleX, MpOJABaBIIMHCA MO TMOYTe M I[IUPOKO HCIIOJIB30BABIIMNCS JUIs
JIOMAIIHero nmpuMeHeHus. KoMmbpioTep Ha3BaH MO MMEHIO 3BE37bl, K KOTOPOW OBLI 3amylieH
MEXIUTAaHEeTHBIM ~ Kopabmb  "OHrepmpaii3" u3  Tenecepuana "Kocmuueckas —ogaucces'.

bunn Nentc
n Mon AnneH

1975 r. Mononoii nporpammuct Iloa AJsien u cryneHT ['apBapJcKOro yHUBEpCUTETa
buana lefite peanuzoBanu s AnbTaupa s3bik beiicnk. BriocneactBuu onn ocHOBanu Gpupmy
MaiikpocodpT (Microsoft), sBASIONIyIOCS  CETOAHS  KPYMHEHIIMM  TPOWU3BOJUTEIIEM
IPOrPaMMHOTO O0ECTICUCHUSI.



1975 r. ®upma IBM nauvana nposiaxy jga3epHbIX IPUHTEPOB.

1976 r. Crynentsi CtuB Bo3nsik u CtuB JI:k00C, yCTpOMB MAaCTEPCKYIO B rapaxe,
peann3oBaiy KomneoTep Apple—1, monoxus Havano koprnopauuu Apple.

CtuBeH ,El,>+<06_c n
CtedbaH BosHsik

1978 r. ®upwma Intel BoinycTrna Mmukponpoueccop 8086.

1979 r. ®upma Intel BeimycTuna mukponpoueccop 8088. Kopnopauus IBM npuobpena
KPYIIHYIO MapTHIO 3TUX MPOLECCOPOB Il BHOBb 00Pa30BaHHOIO MOJPA3/IeeHus 0 pa3paboTke
" IMMPOU3BOACTBY NCPCOHAIBHBIX KOMIIBIOTCPOB.

1979 r. ®upma SoftWare Arts pazpabortana nepsblil naker nenoBeIx nporpamm VisiCale
(Visible Calculator) mist mepcoHaaIbHBIX KOMITBIOTEPOB.

1980 r. Kopnoparus Control Data Beimyctriia cynepkommbtorep Cyber (Caiidep) 205.

1980 r. SImonckue xommanuu Sharp, Sanyo, Panasonic, Casio u amepuxanckas ¢pupma
Tandy BbIHECIM Ha PBIHOK TIEPBBIM KApMaHHBIH KOMNBIOTEpP, O0NaNaOMMA BCEMU
OCHOBHBIMH CBOMCTBaMH OOJIBIINX KOMIIBIOTCPOB.

1981 r. ®upma IBM BeinycTHIa NEepBblii nepcoHaabHblii komnbioTep IBM PC Ha 6aze
MHUKpomporieccopa 8088.

1982 r. ®upma Intel BeimycTmna mukponpoueccop 80286, coxepxamuit 134 000
TPAH3UCTOPOB W CHOCOOHBIM BBINONHATH JIIOOBIE TPOTpaMMBl, HANHMCAaHHBIE [UII  €ro
MpCaAICCTBCHHUKOB. C Tex Iop Takasd nporpaMmMHasi COBMCCTUMOCTL OCTACTCA OTIIMYHUTCIIbHBIM
IPU3HAKOM ceMeicTBa MUKpornpolieccopos Intel.

1982 r. Mutu Kamop (Mitch Kapor) nmpeacraBun cucremy Lotus 1—2—3, kotopas
noOennia B KOHKYpeHTHOM 60pbOe Visicalc.



Lisa

1983 r. Koprnopauus Apple Computers noctpomna nepcoHaibHblii kommbetorep Lisa —
HepPBbI OQHUCHBIM KOMIBIOTEP, YIPABISIEMbI MAaHUITYJIATOPOM MBIIIb.

1983 r. 'mOkue JMCKHIONYYWIN PACIPOCTPAHEHUE B KaUeCTBE CTAHAAPTHBIX HOCHUTEJEH
uH(pOopMaIuu.

AHpgepc Xennbcbepr

1983 r. ®upmoit Borland Beimymen B npoaaxy kommuastop Turbo Pascal,
paspaboTanHbiii AHAepcoM Xeitabcoeprom (Anders Hejlsberg).

1984 r. Co3nan niepBbiii KoMmbioTep Tuna Laptop (HAaKOJEHHBI), B KOTOPOM CHCTEMHBIH
0510k 00BEAMHEH C AUCIIJICEM U KIIAaBUATYpPOU B €AUHBIN OJIOK.

1984 r. ®upmsl Sony u Phillips paspaboranu crangapt 3anucu KomnakT-aucko CD-
ROM.

Macintosh



1984 r. Kopmnopamuss Apple Computer Bwimyctuna komnbsiorep Macintosh na 32-
paspsgHoM Tmporieccope Motorola 68000 — mnepByr0 MOI€lb 3HAMEHUTOTO BIIOCIEICTBUU
cemeiictBa Macintosh ¢ ynoOGHO# ans modb30BaTeNs OMEPAIMOHHONM CHCTEMOW, Pa3BHUTHIMH
rpauueckuMyu BO3MOXXHOCTSIMH, HAMHOTO MPEBOCXOJSIIMMH B TO BpeMsl Te, KOTOPBIMHU
obnamamu crannaptaeie IBM-coBmectumbie [IK ¢ MS-DOS. Ot kommbpioTepsl OBICTPO
npuoOpeny MILIHOHBI TOKJIOHHMUKOB M CTaJd BBIYMCIUTENBbHON IUIaTGOpMON Ui LENbIX
OTpacJiel, TaKuX HallpuMep, Kak U3/1aTelbCKOE JeJI0 U 00pa3oBaHueE.

1984 r. IlosBuiace HekoMMepueckas kommbroTepHas cerb FIDO. Ee cosmarenn Tom
Jxkennunre u Jaxon Maania. B 1995 rogy B Mupe HaCUMTHIBJIOCH OKOJI0 20 THICSIY Y3JI0B 3TOM
CeTH, OOBETUHSIOMUX 3 MITH. YEJTIOBEK.

1985 r. ®upwma Intel BeimycTrna mukponpoueccop 80386,, nacuntsiBaromuii yxe 275000
TPAH3UCTOPOB. DTOT 32-pa3psAHbIid "MHOT03adauHbIi" mpoieccop oOecredrnBan BO3MOXHOCTh
OJIHOBPEMEHHOTO BBIIOJTHEHUS HECKOJIBKUX MPOTPAMM.

1985 r. besipu Ctpaycrpyn u3 Bell Laboratories omy6iukoBas onucanyie CO3JaHHOTO UM
00BEKTHO-OPUEHTUPOBAHHOTO si3bIKa C++.

1989 r. Amepuxanckas ¢pupma Poquet Computers Corporation npencraBuiaa HOBBIN
KoMnbroTep Kiacca Subnotebook — Pocket PC.

1989 r. Tum bepnepc-JIu mnpennoxun si3bIK runeprekcroBoii pasmerkn HTML
(HyperText Markup Language) B kauecTBe OJHOTO M3 KOMIIOHEHTOB TEXHOJIOTHH pa3pabOTKH
pacrnpenenenHo runeprexctoBoit cuctembl World Wide Web.

1989 r. ®upma Intel Beimyctuna mukpomnpoueccop Intel 486 DX. IlokosneHnne nponeccopos
1486 03HaMEHOBAJIO TIEPEXO OT padOTHl HA KOMITHIOTEPE Yepe3 KOMAHIHYIO CTPOKY K PEKHUMY
"ykaxku u menkHu". Intel 486 cTam mepBBIM  MHKpONPOLIECCOPOM CO  BCTPOSHHBIM
MaTeMaTUYECKUM COIPOLIECCOPOM, KOTOPBIA CYIIECTBEHHO YCKOpWI OOpabOTKy [aHHBIX,
BBITNIOJHSASL  CJIOXKHBIE MaTeMaTHYECKHE JEHCTBUS BMECTO LEHTPAJIbHOIO IPOLECCOpa.
KonunuecTBo Tpan3uctopoB — 1,2 MiH.

Kopnopanust Microsoft Bemmycruiia rpadgudeckyto o6omouky MS Windows 3.0.

1990 r. Beinyck 1 BBOJA B 3KCIUTyaTallMi0 BEKTOPHO-KOHBelepHOU cynepOBM "Jdandpyc
3.1". Paszpaborunkun — I'.I'. PsiooB, A.A. CokojioB, A.FO. BbsikoB. [Ipon3BoauTenbHOCTS B
oaHorpoiieccopaom Bapuante — 400 meraduiomnos.

|

JInnyc TopBanbgc

1991 r. ®unckuit crynent Jlunye TopBaawac (Linus Torvalds) pacmpocrpanmn cpeau
nosib3oBateneil M HTepHeT mepBbIi MPOTOTUII CBOEM OMNEPAlMOHHOM cucTteMbl Linux.
3aMHTEpECOBAaHHbIE B ATOW pPabOTe MPOrpaMMUCTHI CTaM HOAAEpkKHUBaTh Linux, 1o0aBiss
NpaiiBepbl YCTPOWCTB, pa3zpalaTbiBas pazHble MPOABMHYTHIC NPHIOXKEHHS U Ap. ATMocdepa



paboThl SHTY3WACTOB HAJ[ TOJE3HBIM TPOEKTOM, a TakKe CBOOOJHOE pacIpOCTpAaHEHHUE H
WCITOJIb30BaHNE MCXOIHBIX TEKCTOB CTAIM OCHOBOM (heHoMeHa Linux. B Hacrosmee Bpems Linux
— OYCHb MOIIHAS CUCTEMA, K TOMY e — OecIuraTHasl.

1992 r. B stom roay Hauancst OypHbIN pocT nomyisipHoct Internet 1 World Wide Web B
cBs3U C mosiieHueM web-0Opay3epa Mosaic, pazpaboranHoro B HarmoHanbHOM IIEHTpE IO
OPUIOKEHUSAM JUIsL CYNEepKOMIIBIOTEpOB B YHHBepcureTe mTara Mmnmmuoiic. Pa3paborunku
Jpuk buna u Mapk AnapucceH.

1993 r. Qupma Intel BwimycTuna Mukpompoueccop Pentium, koTopblii Hayuun
KOMITBIOTEPBl paboTaTh ¢ aTpubyramu "pealbHOro MHpa" — TaKUMH, KaK 3BYK, TOJIOCOBas U
NUCbMEHHAs pedb, POTON300paKEeHUSI.

1994 r. Hauaino Beimycka ¢pupmoiit Power Mac cepun ¢pupmbr Apple Computers — Power
PC.

1994 r. Kommanust Netscape Communication Beimyctuna 6paysep Netscape Navigator.
1995 r. dupma Microsoft BeimycTria B cBET onepanronnyto cucremy Windows 95.

1995 r. ®upma Microsoft Beimyctuna Opaysep Internet Explorer. Hauanach Boiina
Opay3epoB, B KOTopoii moka nodexnaaet Internet Explorer.

1995 r. ®upma Intel BbimycTuna mukponponeccop Pentium Pro, HacuuTeiBatrommii 5,5
MWIIMOHOB TpaH3ucTOpoB. IIporeccop pazpabaThiBaics Kak MOIIHOE CPEACTBO HapallUBaHUs
OBICTPOACHCTBHS 32-pas3psaHBIX TMPUIOKCHUH JUII CEPBEPOB M pPadOYMX CTaHIUH, CHCTEM
ABTOMATU3UPOBAHHOIO  IMPOEKTHPOBAHMS, MPOIPaMMHBIX IIAKETOB, HCIOJIB3YEMBIX B
MaIIMHOCTPOCHUM W HayyHoM paborte. Bce mpomeccopst Pentium Pro ochamiensl BTOpOM
MHUKPOCXEMOW K3II-NaMsTH, elie OoJbIlIe yBeTHUNBAIOIIel ObICTpOeiiCTBHIE.

1997 r. ®upma Intel BoimycTmiia mukponpoueccop Pentium II, HacuutsiBarommii 7,5
MWIIHOHOB TpaH3ucTopoB. Ilpoueccop Pentium II ucmomb3yer texnomorumio Intel MMX,
obecnieunBaronyo 3ppekTuBHYyI0 00pabOTKYy ayauo, BU3YaIbHBIX W TpadUUYECKUX TaHHBIX.
Kpucrann u MuKpocxema BBICOKOCKOPOCTHOM KA3UI-MIaMATH IOMEIIEHBl B KOpIYC C
OJIHOCTOPOHHUM KOHTaKTOM, KOTOPBIM YCTaHABIMBAeTCsl HAa CUCTEMHON IIaTe€ C IMOMOIIBIO
OJIHOCTOPOHHEI0 pa3zbeéMa — B OTIMYUE OT MPENKHUX IPOLECCOPOB, MMEBLUIMX MHOXECTBO
KoHTakTOB. [Ipomeccop maer mosb30BaTeNsiM BO3MOKHOCTh BBOJIUTH B KOMIIBIOTED U
oOpabatbiBaTh LU(pPOBEIEe  (OTOM300paXKeHUs, CO3[aBaTh W  PEAAKTUPOBATH  TEKCTHI,
MY3bIKaJIbHbIE TPOU3BEACHUS, CIEHKU AJIs JOMAIIHET0 KHHO, MepeaaBaTh BUICOM300pakeHUs
110 OOBIYHBIM TeJIEPOHHBIM JINHUSM.

1997 r. Komnanus Sun Microsystems npuHsia cTaHIapT 0ObEKTHO-OPHUEHTUPOBAHHOIO
A3bIKa TMporpaMMupoBanust Java (mpomsHocutcs "mKapa'), CO3MAHHOTO I peaTu3aluu
npuHiuna "Hamucano omHaxapl — pabortaer Be3ne". B mpuMeHeHuum Kk MHTepHeTy Java —
TEXHOJOTUSl co3JaHusl "ammieToB" — HEOOJBIIUX MpOrpamMM, KOTOpBIE 3arpyXaroTcsi Ha
KOMITBIOTEP MOJIb30BATENsl BMECTE CO CTPAHUIIEH cailTa U MO3BOJISAIOT "0XKUBIATH" 3Ty CTPAHHUILY.
Anmiersl MOryT o0OecreynBaTh CTPAHUIE JONOJHUTENbHYI (YHKIMOHAJIBHOCTh, HalpUMEp,
peaNn30BbIBaTh MYJIBTUIUIMKAIIMOHHBIE NILTIOCTPALUH.

1998 r. Beinyck B cBeT onepaunoHHoi cuctemsl Windows 98.

1999 r. [TosBnenue 64-pazpsaHoro mukponpoueccopa Mersed.



2000 r. ITosiBnenue 64-pazpsanbix Mukponpoueccopos Itanium u AMD.

2000 r. Bemyck B cBer omnepaunoHHoil — cucteMbl  Windows  2000.

3.4. Kakue KOMNbIOTEPbI OTHOCATCSH B IEPBOMY MOKOJICHUIO?

K nmepBoMy mokoJieHHI0 OOBIYHO OTHOCAT MAaIIMHBI, CO3JaHHbIe Ha pyoexe 50-x rogos. B
UX CXE€MaxX HCIMOJIb30BATNCh 3JIEKTPOHHbIE JIAMIbl. DTH KOMIBIOTEPHl ObUIM OrPOMHBIMH,
HeyI00HbIMM W CJMIIKOM [OPOTMMH MAIIMHAMH, KOTOpBIE MOIJIM MPHOOPECTH TOJBKO
KpPYIIHbIE KOPIOpAalMM M MpaBUTENbCTBA. JlaMmbl MOTPEOIsIM  OTPOMHOE  KOJMUYECTBO
JIEKTPOIHEPTUHU U BBIAEISUIN MHOTO TEIUIA.

OneKkTpoHHas
namna

KomnbtoTtep "OHuak".
MepBoe nokoneHue

HaGop xomanja Obl1 He0O0JbIION, cXxeMa apu(PMETHKO-JIOTHYeCKOr0 YCTPOWCTBA H
yCTpoOiicTBa ynpaBJleHHsl IOCTAaTOYHO NPOCTa, MPOrpaMMHoe olecnedyeHHe NMPAKTHYECKH
orcyTcTBoBasio. Ilokasaresu o0bemMa onepaTMBHON NMaMATH W ObICTpoAeiicTBHA ObLIN
HM3KHMU. /71 BBOAA-BBIBOJAA HCIIOJIb30BAJMCH MepP(osieHThI, Nep(oKapThl, MATHUTHBIE
JICHTBI U NeYaTalolue yCTpolcTBa.

brictponeiictBue nopsiaka 10-20 TeicaY onepanuii B CEKyHY.
Ho 310 TONBKO TexHMuyeckass cTopoHa. O4YeHb BajkHa W Jpyras — CHocoObl

HCIOJIb30BAHMS KOMIIbIOTEPOB, CTHJIb NpPOrpaMMHPOBAHUS, 0CO0EHHOCTH
MaTeMaTH4ecKoro odecrneveHusl.



MepdokapTta

[IporpaMMsbl Ui 9TUX MalIUH MHACAIUCH HA A3BIKEe KOHKPETHON MamMHbI. MaTeMaruk,
COCTAaBMBIINN IPOTPAMMY, CaIWICA 3a IyJbT YIPAaBICHUS MAalIMHBI, BBOJWI WM OTJIaKHBAJ
OporpaMMbl M MPOU3BOAMI 1O HUM cyeT. I[Ipomecc ornanku Ol Hambosee UIUTETBHBIM IO
BPEMEHH.

Hecmotpss Ha OrpaHMYe€HHOCTh BO3MOXXHOCTEW, 3TH MAIMHBI TO3BOJIUIU BBINOIHUTH
CIOXHEeHIIne pacuéThl, HEOOXOAUMBIE IS MPOTHO3WPOBAHUS TMOTO/IbI, PEIICHUS 3a7a4 aTOMHOU
SHEPreTHKU U JIp.

OnpIT UCHOJIB30BaHUS MAIlMH MEPBOrO MOKOJEHHS IOKa3al, YTO CYIECTBYET OIPOMHBIN
pa3pbIB MEXKAY BpEMEHEM, 3aTpaulBaeMbIM Ha pa3pabOTKy MPOrpaMM, U BPEMEHEM CUEeTa.

OBM "Ypan"

Ot npoOieMbl Hayaau MpeojojeBaTh IyTeM HWHTEHCUBHONW Pa3paloTKH Cpe/CTB
aBTOMATH3allMM NPOrPAaMMHMPOBAHMS, CO3JaHHUSI CHCTEeM OO0CIYKMBAIOIIMX IPOrpamMm,
yHpOIAKIIKX padoTy HA MAlIMHE H YBeJIMYUBAKOIIHX 3Q(PEeKTHUBHOCTH €€ HCI0JIb30BAHMSA.
JT0, B CBOIO OYEpE]b, MOTPEOOBAIO 3HAYUTEIBHBIX U3MEHEHMH B CTPYKTYpe KOMIIBIOTEPOB,
HalpaBJI€HHBIX Ha TO, YTOOBI MNPHONM3UTH €€ K TpeOOBAHMSAM, BO3HHUKIIMM M3 OIBITA
9KCIUTyaTalluu KOMIIBIOTEPOB.

OredecTBEHHbIE MalIMHBI NepBoro mnokosieHus: MOCM (Mmanast 27€KTpoHHas CcuérHas
mammna), BOCM, Crpena, Ypan, M—20.

31eck Bbl Hailjere Oorarblii Marepuan I0 HCTOPUM OTEYECTBEHHOM
BBIUHCIIUTEIbHON TEXHUKH.

3.5. Kakue KOMIBIOTEPbI OTHOCATCH KO BTOPOMY NOKOJICHUIO?

BOCM—6. BTopoe nokoneHue



TpaHauctop

BTopoe noxoseHue KOMIbIOTEPHON TEXHUKH — MAaIllMHbl, CKOHCTPYHPOBAHHBIE IPUMEPHO
B 1955—65 rr. XapakTepu3yroTcs HCHOJIb30BAaHUEM B HUX KaK 3JIEKTPOHHBIX JaMII, TaK U
AUCKPETHBIX TPAaH3UCTOPHBIX JIOTMYECKHX 3JJeMeHTOB. VX omeparuBHas mnamMsaTh Oblia
IIOCTPOEHa Ha MAarHUTHBIX CEpAEYHHMKaX. B 3TOo Bpems cTan paclMpATbes AMANa3oH
IPUMEHIEMOro  00OpYyAOBaHMS  BBOJAA-BBIBOAA, IMOSBWIMCH  BBICOKOIIPOM3BOAUTEIIbHBIE
ycrpoiictBa Ui pa0oTbl ¢ MATHMTHBIMM JIEHTAMHM, MArHHUTHbIe Oapa0aHbl M mepBble
MATHUTHBIE TUCKH.

MamMaTb Ha MarHUTHbLIX
cepaeyHvKax

beicTpoaeiicTBHe — 10 COTEH THICAY ONEpaluid B CEKyHAY, €éMKOCTb NMAMATH — 0
HECKOJIBKUX JIECSITKOB THICSY CJIOB.

[TosBuIMCh Tak Ha3bIBa€MbIC S3bIKM BbICOKOI'O VPOBHSI, CPEACTBA KOTOPBIX JIOMYCKAaIOT
OIIMCAaHME BCEH HEOOXOMUMOI MOCIEI0BATEIbBHOCTH BBIUNCIIUTEIIBHBIX ICHCTBHH B HATJISTHOM,
JIErKO BOCIPMHMMAaeMOM BHJI€.

[IporpamMma, HamucaHHassh Ha QJITOPUTMHYECKOM SI3bIKE, HEMNOHATHA KOMIIBIOTEDY,
BOCIIPMHHUMAIOIIEMY TOJBKO SI3bIK CBOMX COOCTBEHHBIX KoMmaHJI. IlosToMy cnenumanbHble
IIPOrpamMMBbl, KOTOPbIE HA3bIBAKOTCS TPAHCIAATOPAMM, IIEPEBOIAT IIPOrpaMMy C A3bIKA BBICOKOTO
YPOBHS Ha MAIlMHHBIN S3BIK.

[TossBuiics mmpokuii HAOOp OMOIMOTEUHBIX MpOTrpamMM Il PEHIeHUsS Pa3HOOOpa3HBIX
MaTeMaTHYeCKUX 3adad. [loSBUIMCE MOHHMTOPHBIE CHCTEMBI, YIPABISIONINE PEXKIMOM
TPAHCIISAIMN W WCIONHEHHs] TporpaMM. M3 MOHHUTOPHBIX CHCTEM B JajJbHEHUIIEM BBIPOCITH
COBPEMEHHBIC OTICPAIMOHHBIC CUCTEMEI.

Onepayuonnas cucmema — BaKHENIIas 4aCTh MPOrPaMMHOI0 00ecTIeYeHNsl KOMITbIOTEPA,
MpeaHa3HaueHHast Ul aBTOMATH3AIUY TUIAHUPOBAHMS U OpTraHU3aIMy Ipo1iecca 00paboTKu
MporpaMM, BBOJa-BbIBOJA U YIIPaBJICHUS JaHHBIMH, PACIIPEACIICHUS pECYPCOB, TOATOTOBKU U
OTJAJIKH POTPaMM, JAPYTHX BCIIOMOTATEIbHBIX OTEpaIuii 00CITyKUBaHHSL.




Takum o0pa3oM, omnepalHOHHAS CHCTeMa SIBJsSIeTCS MPOrPaMMHBIM paclIMpeHHeM
ycTpoiicTBa ynpaBJjieHHs1 KOMIIBIOTEPA.

I[J'I?I HCKOTOPBIX MAIIMH BTOPOI'0 ITOKOJICHUSA YiKC ObLIN CO3aaHbIl ONICPALIMOHHBIC CUCTCMBI
C OrpaHU4YCHHBIMH BO3MOKHOCTSAMMU.

MaimHam BTOpPOrO MHOKOJEHHs Oblla CBOMCTBEHHAa NPOrpaMMHasi HeCOBMECTHMOCTb,
KOTOpas 3aTpyJHsula OpraHU3aluio0 KPyNHbIX HH(pOpMalMOHHBIX cucTeM. [loaTomy B cepennne
60-X roJoB HaMETWJICSA IEPEXO] K CO3JaHUI0 KOMIIBIOTEPOB, MPOTPAMMHO COBMECTHUMBIX U

MOCTPOEHHBIX Ha MUKPOAJIEKTPOHHON TEXHOJIOTHUECKOM 0ase.

32]€CB BbI HaﬁILGTe OIMUCAaHUA OTCUCCTBCHHBIX KOMIIBIOTCPOB BTOPOT'O ITOKOJICHHA.

3.6. B yemM 0CO0€HHOCTH KOMIIBIOTEPOB TPEThEro MOKOJICHUs ?

v ™, ¥ g " .
Komnbtotep IBM—360.
TpeTbe nokoneHune

MamuHbl TpeThero MOKOJICHUs co3aHbl mpuMepHo nocie 60-x rogos. [Tockonbky mpoiece
CO3JaHUus KOMHI)IOTCpHOI\/'I TCXHUKHA IIICIT HCHpCpLIBHO, U B HEM y‘-IaCTBOBaJ'IO MHO>XKECTBO JHOI[Gﬁ
U3 pa3HBIX CTPaH, UMEIOIIUX JAET0 C PELICHHUEM Pa3lUYHbIX MPOoOJIeM, TPYIHO U Oecroye3Ho
MBITaThCSl YCTAHOBHUTH, KOTJIa "TMIOKOJIEHNE" HAUMHAJIOCHh U 3aKaHYMBajIoCh. Bo3MoxkHO, Hanboee
BaXHBIM KPUTEPHUEM DPA3IMUYUsl MAlIUH BTOPOTO U TPETHErO MOKOJEHUM SBISETCS KPUTEPHIA,
OCHOBAHHBIN HA MOHATUU APXUTEKTYPHI.

WHTerpanbHas cxema

MaiuHbl TPEThEro MOKOJEHUS — 3TO CEMEHCTBa MAIllUH C €IWHOW apXUTEKTYpOM, T.€.
mporpaMMHO COBMCCTUMBIX. B kauecTBe 3116MEHTHOU 68.351 B HUX HUCIIOJIB3YIOTCA MHTCTPAJIbHBIC
CXEMBbI, KOTOPBIE TaK)K€ HA3bIBAIOTCS MUKPOCXEMaMHU.

MatuHbl TPETHEro MOKOJICHHUS UMEIOT Pa3BUTHIE OllepallMoOHHbIe crcTeMbl. OHU 001aat0T
BO3MOXHOCTSIMM MYJIbTUIIPOTPAMMUPOBAHUS, T.€. OJHOBPEMEHHOI'O BBIMOJIHEHUS HECKOJIbKUX
nporpaMM. MHorue 3aauu ynpaBlieHUsl MaMsIThiO, yCTPOMCTBAMU M pecypcaMu cTajia OpaTh Ha
ceOs onepalnroHHas CHCTEMa WM XKe HEMOCPEICTBEHHO caMa MalliHa.

[Ipumepsl MamMH TpeThero mokojeHus — cemeiictea IBM—360, IBM—370, EC 9BM
(Enunas cucrema 9BM), CM OBM (CewmeiictBo manbix 9BM) u ap.



BricTponeiicTBie MallluH BHYTPU CEMEMCTBA M3MEHSETCA OT HECKOJIbKUX JIECSITKOB THICAY
JI0 MUJUIMOHOB OTIEpalMii B CEKYHIy. EMKOCTh OmEpaTHBHON MaMSATH JOCTHUTAE€T HECKOJIBKUX
COTEH THICAY CJIOB.

KpaTKOQ OonmucCaHue mpouecca u3roToBJCHUA MUKPOCXEM

1. Pa3paboTuuku C TIOMOIIBIO KOMIBIOTEpA CO3MAIOT DSJICKTPUUYECKYI0 CXEMy HOBOH
MHKpPOCXEMBI. JIJI1 3TOr0 OHM BBOAAT B KOMIIBIOTEP MNEpPEUCHb CBOMCTB, KOTOPBIMH
JOJDKHA 00JIaflaTh MUKPOCXEMA, a KOMIBIOTEp C IMOMOUIBIO CIEUATBHONW MPOTrpaMMBbl
pa3pabaThiBaeT  JETAJIbHYIO CTPYKTYPY COCOMHEHHMH M  KOHCTPYKLIHH  BCEX
B3aUMOJICHCTBYIOIINX 3JIEMEHTOB MUKPOCXEMBI.

2. KommbioTep cO3Ma€T CXEMBI  PACHOJOXKEHHUS  JJIEMEHTOB HA  IOBEPXHOCTH
HOJYIIPOBOJHUKOBOTO KpUCTaJla KpeMmHHusA. [lo 3TUM cXeMaM H3TrOTaBIUBAIOTCS
¢GoTOmabmoHsl — CTEKISHHBIC IUIACTHHKM CO INTPUXOBBIM pUCYHKOM. Yepes
(oTOImabIOHBI CIICIMATBHBIMY JIAMIIAMU MJIM UICTOYHUKAMHU PEHTTEHOBCKOTO M3JIy4eHUs,
a WHOTAA, W DIICKTPOHHBIMH ITyYKaMH, OCBEIIAIOT (3aCBEYMBAIOT) HAHECEHHBIM Ha
NOBEPXHOCTh  KpUCTAJZIa  KpeMHHA  CJlOM  (OTO-  WiIM,  COOTBETCTBEHHO,
PEHTI€HOYYBCTBUTEIBHOTO JIAKa.

3. 3acBeueHHbIe (WM, HAOOOPOT, HE3aCBEUYEHHBIE) YUACTKH JIaKa MEHSIOT CBOU CBOMCTBA U
YAQISIOTCS CHEIHAIbHBIMI PACTBOPHTEISIMA. JTOT MPOIIECC HA3BIBACTCS TPABJICHHUEM.
BmecTe ¢ nakoM ¢ MOBEpXHOCTH KpHUCTasla KPEMHUS yIAISETCs M CIOW OKHCIa, U 3TH
MECTa CTAaHOBSITCS IOCTYIHBIMHU JUISI JISTUPOBAHHSI — BHEAPECHUS B KPHUCTATHYECKYIO
pemeéTKy KpeMHUs aToMoB Oopa uiu (ocdopa. JlerupoBanue oObIMHO TpeOyeT Harpena
IUTACTUHKM B Iapax Hy>kHoro 3nemenTta 10 1100 — 1200 °C.

4. TlocnenoBaTelbHO MEHsIS IIA0JIOHBI U MOBTOPSIS MPOLEAYPbI TPABICHUS U JETUPOBAHMS,
CO3JIAIOT OJIMH 3a JAPYTUM CJIOH Oyayuiei MUKpocxeMbl. [Ipr 3TOM Ha OJHOW IUTaCTHHKE
KpHCTajljla KpEMHHS CO3AaETCSI MHOXKECTBO OJIMHAKOBBIX MUKPOCXEM.

5. Kaxpas MHKpPOCXEMa MPOBEPAETCS Ha  paboTOCTIOCOOHOCT. Heronueie
BbIOPAKOBBIBAIOTCS.

6. Ilocme 3aBepmieHWs BCeX OIEpaluil TUTACTUHKH pa3pe3aloTcsi Ha  OT/ACIbHBIC
KPUCTAUNIUKA ¢ MHMKPOCXEMaMM, K HUM IPHUCOEIUHSIOT BBIBOJBl M YCTAHABJIMBAIOT B
KOpIyca.

32[60]’3 BBl HaMJieTe OMMHCAHMS OTEYSCTBCHHBIX KOMIIBIOTCPOB TPETHETO
ITOKOJICHHU.

3.7. UTo xapaKTepHO /Jisi MAIIUH YeTBEPTOro MOKoJeHus?

YerBéproe ImNOKOJEHHME — 3TO TEIEpelIHee IIOKOJICHUE KOMIIBIOTEPHOW TEXHHUKY,
pa3pabotannoe nocie 1970 rona.

HaunbGonee BaxHBIH B KOHLENTYaJbHOM OTHOIIEHUU KPUTEpUN, IO KOTOPOMY 3THU
KOMIIBIOTEPBI MO’KHO OTIEIUTHh OT MAalIMH TPETHErO MOKOJEHUS, COCTOMT B TOM, YTO MAaIIWHBI
4eTBEPTOTO IOKOJIEHHUS NPOEKTUPOBAIUCh B pacueTe Ha 3(PPEKTUBHOE HCIOJIb30BAHNE
COBPEMEHHBIX BBICOKOYDOBHEBBIX SI3bIKOB M YIPOILEHUE IpoLEecca MPOrpaMMHUPOBAHMS IS
KOHEYHOTI'O TI0JIb30BaTEs.




B anmaparypHOM OTHOLIEHMM [JII HHUX XapAaKTEPHO IMIMPOKOE HCHOJIb30BAHUE
HHTErPaJbHBIX CXeM B KauecTBE 3JIEMEHTHOH 0a3bl, a TakKe Hajauuue ObICTPOAEHCTBYIOIINX
3aIIOMUHAIONINX YCTPOMCTB C IPOU3BOIBHON BEIOOPKOW EMKOCTBIO B JCCSITKH META0AMT.

C ToukM 3peHuss CTPYKTYyphl MAalIMHBI JTOTO TOKOJEHUS MPEACTABIAIOT COOOM
MHOTONPOIECCOPHbIE U MHOTOMAIIMHHBbIE KOMILIEKCHI, pa0oTamue Ha OOy MaMsTh U
oOmiee Moyie BHEUIHMX YCTPOWMCTB. BhICTpomelcTBHE COCTaBISET 0 HECKOJBKUX JIECATKOB
MUJUTHOHOB OTIEpaIlfil B CEKYHIY, EMKOCTh ONEpAaTUBHON NaMsATH mopsiaka 1 — 64 Moaiir.

JInst HUX XapaKTepHBbI:

o HpI/IMeHeHI/IC IIEPCOHAJIBHBIX KOMIIBKOTCPOB,

e TEJICKOMMYHHKAIIMOHHAs 00pabOTKa JaHHBIX;

e KOMIBLIOTEPHBIE CETH;

e IIUPOKOE IMPUMEHEHUE CHCTEM YIIpaBJICHHs 0a3aMu JaHHbIX;

o 3JICMCHTHBI I/IHTCHHGKTyaJ'II)HOFO IIOBCACHUS CUCTEM O6pa6OTKI/I JOAaHHBIX 1 YCTpOﬁCTB.

3.8. Kakumu 10/12kHbI ObITHh KOMIIBIOTEPbI MATOI0 MOKOJICHUS?

Pa3zpaboTtka mocieayromux noKoJIeHUH KOMIBIOTEPOB MPOU3BOIUTCS Ha OCHOBE 0OJIbIIMX
HHTErpajbHbIX CXeM MOBBIIIEHHOI CTeNeH! HHTerpalMu, UCIIOIb30BAHUS ONTOIEKTPOHHBIX
MPUHIUIIOB (J1a3epbl, rojgorpadgusi).

Pa3zBuTne wuuer takxke Mo MyTH ''MHTE/UIEKTYaJu3anuu'' KOMIBIOTEPOB, YCTpaHEHUS
Oaprepa MEXIy YeJIOBEKOM M KoMmbloTepoM. KommbroTepsl OyayT crioCOOHBI BOCHPUHUMATH
UHGOPMAIIMIO C PYKOIMCHOTO WJIM NEYaTHOTO TEKCTa, ¢ OJaHKOB, C YEIOBEYECKOTO IoJIoca,
y3HaBaTh MOJI30BATENSI 110 TOJIOCY, OCYIIECTBIISATh IEPEBOJ] C OJHOIO S3bIKA HA IPYTOM.

B komnbroTepax mATOro MOKOJICHHUS MPOU30MIET KaueCTBEHHBIH Mepexo 0T 00padoTKH JaHHBIX
K 00paboTKe 3HAHUH.

ApPXUTEKTYypa KOMITbIOTEPOB OyAyIIEro MOKOJIEHUs OYeT coAepkKaTh JIBa OCHOBHBIX 0JIOKa.
OoH ¥3 HHUX — OTO TPAAUIUOHHBIA KommbioTep. Ho Temeps OH JHMIIEH CBS3U C
MI0JIb30BaTENEM. DTy CBSI3b OCYILIECTBIISIET OJIOK, HA3bIBAEMbI TEPMUHOM ''MHTEJIEKTY AJIbHbII
uHTepdeiic". Ero 3amaya — TMOHATH TEKCT, HAMHCAHHBIM HA €CTECTBEHHOM S3BbIKE U
CoJIeprKalliil yCIOBHE 3a]aul, U TIEPEBECTU €r0 B pabOTaIOIIyI0 MPOTrpaMMy JUIsi KOMITBIOTEpa.

Byner Takke pemarbcs mnpoOreMa JACUEHTPANIM3ALMU  BBIYMCICHUH C  TOMOIIBIO
KOMIIBIOTEPHBIX CeTel, KaKk OOJbIINX, HAXOASIUXCA HAa 3HAYMTEIBHOM DPACCTOSHUU APYT OT
Ipyra, TaKk M MUHHATIOPHBIX KOMIIBIOTEPOB, pa3MEIIEHHBIX Ha OJHOM KpHUCTaJUIe
MIOJIYIIPOBOIHHKA.

3.9. Ha kakue THIIBI JeJSATCH KOMIBIOTEPHI M0 YCJIOBUAM
IKCILIyaTAuM ?

IIo YCJIOBUAM SKCILTyaTallu KOMIIBIOTCPLI ACIIATCA HA IBa TUIIA:




e oducHbIC (YHUBEPCAIbHBIC);
e  CIICIHAJbHEIE.

OQI/ICHBIC nNpe€aHa3HauCHbl 1A PCIICHHA IMHPOKOro KiiacCa 3aaad IMIpu HOPMAJIbHBIX
YCIIOBUAX SKCILTyaTallluu.

MHaycTpuanbHbIn KoMNboTEp

CrenuanabHble KOMITBIOTEPHI CIY)KaT JJIsL peIIeHus OoJiee y3KOro Kiacca 3a/1ad Win Jaxe
OJIHOM 3a/auu, TPeOYIOLIe MHOTOKPATHOTO PELICHUs, U (YHKIHOHHPYIOT B OCOOBIX YCIOBHSIX
OKCILTyaTaluu. MamuaHbIe PECYPCHI CICHUATIBHBIX KOMIBIOTEPOB 4aCTO OT'pPaHUYCHBI. OI[HaKO
UX y3Kasi OpHEHTAIMs O3BOJISIET PeaI30BaTh 331aHHBIN Kiace 3a1a4 Hauboiee H3PPeKTHUBHO.

CrienanbpHble KOMIIBIOTEPBI YIPABIISIOT TEXHOJOTMYECKUMH YCTaHOBKaMH, pabOTalOT B
OTIEPALIMOHHBIX MJIM MAlIMHAX CKOPOI IMOMOIIM, Ha paKeTax, caMoi€rax U BepToJETax, BOIM3U
BBICOKOBOJIBTHBIX JIMHMM Ilepelad WM B 30HE ACUCTBHS pajapoB, paJHONEpENaTYUKOB, B
HEOTAIJIUBAEMbIX MOMELICHHSX, 0] BOJOW Ha IiIyOWHE, B YCIOBUAX MBUIM, TPSA3U, BUOPAIIHIA,
B3pBIBOONACHBIX Tra3oB W T.aI. CymecTByeT MHOIO MOJENEM TaKMX KOMIIBIOTEPOB.
[To3nakomuMcs ¢ OTHOM U3 HUX.

Ergotouch

Kommpiotep Ergotouch (Oprorau) [48] ucnonHeH B TUTOM aFOMUHHUEBOM TTOJIHOCTHIO
repMETHYHOM KOpIyCce, KOTOPBIH JIETKO OTKpBIBAaETCs It 00cykuBanus. CTEHKH KOMIIbIOTEpa
MOTJIOUIAIOT MPAKTUYECKU BCE DJIEKTPOMArHUTHBIE U3TYYSHHsI KaK U3HYTPH, TaK U CHAPYKH.
MaimHa 060py10BaHa SKpaHOM, YyBCTBUTEIBHBIM K PUKOCHOBEHUAM. KoMIibloTep MOKHO, HE
BBIKJIIOYAsl, MBITh U3 IIJIAHTA, 1€3UH(DUIIMPOBATh, 1€3aKTUBUPOBATh, 00€3KUPUBATh.
Bricouaiimas HaACKHOCTD IMMO3BOJIACT UCIIOJIB30BAThL €T0 KaK CPCACTBO YIIPABIICHUA U KOHTPOJIA
TEXHOJOTMYECKUMH IMPoLieccaMu B peajbHOM BpeMeHH. KoMITbIoTep JIErKO BXOAUT B JIOKAJIbHYIO



CEeThb IIPEANPUATHS.

BaxxHoe HampaBieHWe B CO3IAaHHHM TPOMBIIUICHHBIX KOMITBIOTEPOB — pa3zpaboTka
"omepaTropckoro wuHTepdeiica'" — TyIbTOB yIpaBJi€HUs, AUCIUIEEB, KJIaBUATYp W
yKa3aTeJIbHbIX YCTPOWCTB BO BCEBO3MOXKHBIX MCMOJNHEHUAX. OT 3TUX M3AEIUN HaNpsSIMYIO
3aBUCUT KOM(OPTHOCTh U PE3YIBTATUBHOCTH TPY/a OIIEPaTOPOB.

3.10. Ha kakue TUIIBI AeJATCHA KOMIBIOTEPHI 1O
NMPOU3BOAUTEIbHOCTH U XaPAKTEPy UCIO0JIb30BAHUA?

IIo MPOU3BOAUTCIIBHOCTU MW XapaKTCPy HMCIIOJIB30BAHHUA KOMIIBIOTCPbBI MOYXHO YCJIOBHO
noApa3aAC/IMTh Ha:

e MHUKPOKOMIBIOTEPHI, B TOM YHCIIE — MEPCOHAIBHBIC KOMIIBIOTEPHI;
° MHWHUKOMITIBIOTCPLI;

e MDIIH(pEHMBI (YHUBEpPCATbHBIE KOMIIBIOTEPHI);

e  CYNEPKOMITBIOTEPHI.

MuKpOKOMIBKTEPLI — 3TO KOMIBIOTEPHI, B KOTOPBIX LEHTPAJIbHBIA MPOLECCOP
BBITIOJTHEH B BHJIE€ MUKPOIIPOIIECCOPA.

[IponBuHyTBIE MOZEIN MUKPOKOMIIBIOTEPOB HMEKOT HECKOJIIBKO MHMKPOIIPOLECCOPOB.
[Ipon3BOIUTENBHOCT,  KOMIBIOTEPA  ONPEACNAETCS  HE  TOINBKO  XapaKTEpUCTUKAMU
IMPUMEHSAEMOI0  MHUKPONPOLECCOPa, HO M EMKOCTBIO OINEPATUBHOW IAMATH, THUIIAMU
nepupepruiHbIX YCTPOUCTB, KAUECTBOM KOHCTPYKTUBHBIX PEIICHHUN U JIp.

MUKpOKOMITBIOTEPBI MPEJICTABISIOT COOONM HHCTPYMEHTBI JUISl PElIeHUs pa3HOOOpa3HBIX
CJIOXHBIX 3aaay. Nx MHUKPOIIPONCCCOPLI € KaXXAbIM TIOJOM YBCIMYUBAOT MOIINHOCTH, a
nepudepuitupie ycrpoiictBa — 3ddextuBHOCTh. bricTpomeiictBue — mopsiaka 1 — 10
MUJIJIMOHOB OIEpalMii B CEK.

Pa3HOBUIHOCTE MUKPOKOMIIBIOTEPA — MHKPOKOHTPOJJIEp. OTO OCHOBaHHOE Ha
MHUKpPOIIPOLIECCOPE CHEUATN3UPOBAHHOE YCTPONCTBO, BCTPAaMBAa€MOE B CHCTEMY YIPABIICHUS
WJIM TEXHOJIOTUYECKYIO JTUHUIO.

[epconanbuble koMbIOTEPHI (ITK) — 3TO MUKpOKOMITBIOTEPHI YHUBEPCAILHOTO HA3HAUEHUS,
PacCUUTAHHBIE HA OJHOTO 10JIb30BATENS U YIPABISIEMbIE OJTHUM YEJIOBEKOM.

B kmacc mepcoHanbHBIX KOMIIBIOTEPOB BXOJSAT pa3IUYHbIE MalIMHBl — OT JAeléBBbIX
JIOMAIIHUX ¥ HUIPOBBIX C HEOOJIBIION ONEpPaTHBHOM MaMATBIO, C MAMATHIO MPOrpaMMbl Ha
KacCeTHOW JIeHTE M OOBIYHBIM TENEeBHU30pOM B KadectBe aucivies (80-e romel), 10
CBEPXCJI0KHBIX MallMH C MOIIHBIM IPOLECCOPOM, BUHYECTEPCKUM HAKOIIUTENEM EMKOCTBIO B
necatkn I'wrabGaiiT, ¢ UBETHBIMH TpadUYEeCKMMU YCTPOHCTBAMU BBICOKOTO pa3peIieHHUs,
CpEIICTBAMHU MYJBTUMENNA U APYTUMU AONOJHUTEIBHBIMU YCTPONHCTBAMM.

[TepcoHanbHbBIN KOMIBIOTEP JOHKEH yAOBIETBOPATH CIEAYIOIUM TPEOOBAHUSIM:




e CTOMMOCT OT HECKOJIbKMX COTEH 10 5 —10 ThIC. 101apoB;

e HaJIM4Me€ BHEIIHUX 3Y HA MArHUTHBIX JUCKAaX;

e 00BEM omepaTUBHOM mamMsATH He MeHee 32 MOaiT;

e HaJINWYME ONEPALMOHHOHN CUCTEMBI;

e CcrOoCOOHOCTB paboOTaTh C MPOrpaMMaMH Ha SI3bIKaX BBICOKOT'O YPOBHS;

e OpHEHTalLUs Ha NOJb30BaTENsI-HenpodeccnoHana (B MPOCThIX MOJAETX).

MuHMKOMIBIOTEPAMH U CYNEPMMHUKOMIBLIOTEPAMM  HA3bIBAIOTCS  MAIIUHBI,
KOHCTPYKTUBHO BBITIOJTHEHHbIE B OJJHOW CTOMKE, T.€. 3aHMMAIOIIe 00bEM MOpsaAKa MOJIOBUHBI
kyOomeTrpa. Celuac  KOMIBIOTEPHI ~ 3TOTO  Kjacca  BBIMHPAIOT, YCTymas  MECTO
MUKPOKOMIIBIOTEPAM.

MbiindpeiiMbl TIpeAHA3HAYEHBI U1 PEIICHUS IIMUPOKOTO KJacca HAayYHO-TEXHUYECKHX
3a1a4 M SBISAIOTCS CJIOXKHBIMH M JOPOTMMH MamidHamu. VX 1enecooOpa3HO NPUMEHATH B
Oomnpiux cucreMax npu Hanuyuu He MeHee 200 — 300 pabounx mecT.

[{enTpanu3oBanHas 00pabOTKa TaHHBIX Ha MIUH(PEMe 00X0IUTCS MPUMEPHO B 5 — 6 pas
JIeTIeBIIe, YeM pacupeaenéHnas o0padoTKa Mpu KINEHT-CEPBEPHOM TTOAXO/IE.

W3BectHbiit MaiiHppeiim S/390 Gupmbl IBM 00BIYHO OCHAIAeTCsl HE MEHEE 4YeM TpeMms
npoiieccopaMu. MakcuMallbHBIH 00BEM ONIEPaTUBHOTO XpaHeHUs nocturaet 342 Tepabaiit.

[Tpou3BOANUTENFHOCTS €r0 TPOLIECCOPOB, MPOIYCKHAs CIIOCOOHOCTh KaHANoB, O0BEM
OTIEPAaTHBHOTO XPAHEHHS MO3BOJIAIOT HAPALIMBATh YUCIO Pabodnx MecT B amamazoHe oT 20 1o
200000 ¢ moMoI1IBI0 TPOCTOTO 100ABICHHUS IPOLIECCOPHBIX IIIAT, MOAYJIEH ONEPaTUBHON MaMSITH
Y TMCKOBBIX HAKOITUTENEH.

Hecatkun  MdMHGpEHMOB MOTYyT paboTaTh COBMECTHO TIOJ YIPABJICHHEM  OJHOM
OHepaHHOHHOﬁ CHUCTEMBI HaJl BBIIIOJTHCHUEM CHHHOﬁ 3aJa4i.

Cynepkomnbtotep CRAY —1

CynepkoOMNbIOTEPbI — 3TO OYEHb MOIIHBIE KOMIIBIOTEPHI C MPOU3BOIUTEIBHOCTHIO
ceeire 100 meragmomnos (1 Meraduion — MIJIIHOH ONepaIyil ¢ IIaBaromeil TOYKOH B CEKYHITY ).
OHM Ha3BIBAIOTCS CBEPXOBICTPOAEHCTBYINMMH. OTH MAIIKWHBl IPEJICTABIAIOT COOOMH
MHOTONPOIECCOPHBbIE U (M) MHOTOMAIIIMHHBbIE KOMITJIEKCHI, pa0oTarolye Ha O0IIyI0 MaMsTh
U o0Iee moje BHEITHUX YCTPOUCTB. Pa3innuaroT cynepKOMIbIOTEPHI CpeHero KJjacca, Kiacca
BbIllIe cpeiHero u nepeaHero kpas (high end).

ApXUTEKTypa  CYNEpKOMIIBIOTEPOB  OCHOBaHa Ha  HUAEAX  NapauleaIu3sMa U
KOHBelepu3anun BbIYMCJICHUI.

B »sTux MmammHax mnapamieabHO, TO €CTh OJHOBPEMEHHO, BBIMOJHIETCS MHOXECTBO
MOXOKUX OMepanuid (3T0 Ha3bIBaeTCs MYJbTHIPOLECCOPHON 00padoTkoii). Takum oOGpazom,



CBEPXBBICOKOE OBICTPOJECHCTBHE OOecIeunBaeTCs He IS BCeX 3a/1a4, a TOJbKO AJsl 3a/1a4,
NOIAIOIIMXCS pacnapajijieJMBaHUIO.

Uro Takoe KoHBeliepHasi oOpadorka? IlpuBenemM cpaBHEHHE — Ha KaxaoM pabouem
MecTe KOHBeHepa BBIMOJIHACTCS OAMH MIar MPOW3BOJICTBEHHOIO MpOIEcca, a Ha BCEX pabOdYMx
MECTax B OJHO M TO K€ BpPCMA O6pa6aTBIBaIOTC$I Pas3siIM4YHbBIC H3ACJTIHMA Ha BCCBO3MOXKHBIX
craguax. [lo TakoMy TPUHLIMIY YCTPOCHO  apu(pMETHUKO-JIOTHYECKOE  YCTPOHCTBO
CYNEpPKOMITBIOTEpA.

OTIHYUTETEHON 0COOEHHOCTRIO CYIIEPKOMITEIOTEPOB SIBIISTIOTCS BEKTOPHBIE MPOIECCOPbI,
OCHAIIIEHHBIC amNmapaTtypoil Al MapajulebHOTO BBIMOJHEHHUS OMepanuil ¢ MHOTOMEPHBIMU
UPPOBBIMU 00BEKTAMH — BEKTOpaMH M MaTpullaMU. B HUX BCTpOEHBI BEKTOPHbIE PErHCTPHI
U mapajie/ibHblii KOHBeliepHbIH MexaHu3Mm o0paGorku. Ecim Ha 00BIYHOM mporieccope
MMPpOrpaMMUCT BBIMIOJIHACT OINCpalU HaJ KaXAbIM KOMIIOHCHTOM BCKTOpa IO O4YCPECAH, TO Ha
BEKTOPHOM — BBIJIAET Cpaszy BEKTOPHIE KOMAH/IBI.

BextopHast anmapaTypa O4YeHb JAOpOra, B YacTHOCTH, TOTOMY, 4TO TpeOyeTcs MHOTO
CBEpXOBICTPOACHCTBYIONIEH TAMSTH 110J] BEKTOPHBIE PETUCTPBI.

Haubonee  pacmpocTpaHEHHblE  CYNEpKOMIBIOTEPBl —  MacCOBO-NapaJliejbHble
KOMIIBIOTEpHBIE CUCTEMbl. OHU HUMEIOT JeCATKH ThICSY MPOLEecCOPOB, B3aUMOJICHCTBYIOIINX
yepes3 CI0KHYI0, HEpapXUUYECKH OPraHU30BaHYI0 CUCTEMY MaMSITH.

B kadectBe nmpumepa pacCMOTPUM  XapaKTEPUCTHKH MHOTOIIEJIEBOTO  MAacCOBO-
napajuieJIbHOTO cynepkoMibioTepa cpeaHero kiaacca Intel Pentium Pro 200. OtoT kommnbioTep
comgepxut 9200 mpomeccopoB Pentium Pro ma 200 Mrm, B cymme (TEOpETHUYECKH)
oGecreunBaomux npoussoauTensHocTs 1,34 Tepaduton (1 Tepaduon paen 10" oneparwmii ¢
TJIaBAIOIICH TOYKOW B CEKyHAY), uMmeeT 537 ['6aiiT mamsatu u nucku EMKOCThIO 2,25 Tepabaidr.
Cuctema Becutr 44 TOHHBI (KOHAMLMOHEpH Mg He€¢ — uenbix 300 TOHH) W MOTpedser
moIiHocTh 850 kBT.

Cynep-KoMIbIoTepbl UCHOIB3YIOTCS IJISl PEUICHHs CIOKHBIX M OOJBIIMX HAy4YHBIX 33134
(Meteoposorusi, THUAPOAMHAMHUKA Y T. 1), B YIPaBJICHUU, pa3BeAKE, B KauecTBe

[IEHTPATM30BAHHBIX XPAHWINIT HH(OPMAITUH U T.I.

OnemeHTHast 6232 — MUKPOCXEMBbI CBEPXBBICOKOM CTENEHN UHTErPaLIUU.

3.11. Kakue cymecTByOT THIIbI IOPTATUBHBIX KOMIILIOTEPOB?
[TopTaTuBHBIE KOMIIBIOTEPH! OOBIYHO HY>KHBI PYKOBOAMUTENSAM HPEANPHUATUNA, MEHEIKEPaM,
Y4EHBIM, J)KYPHAITUCTaM, KOTOPBIM IPUXOAUTCS padoTaTh BHE ouca — J0Ma, Ha MPE3CHTAIUAX

HJIM BO BpEMA KOMaHAWPOBOK.

OcHOBHEIC PA3SHOBHUIHOCTU MMOPTATUBHBIX KOMITBIOTCPOB:




Laptop (makonennuk, ot lap> — xosieHo u top — moBepx). I[lo pasmepam OIM30K K
o6pryHOMY TIOpTdento. [To oCHOBHBIM XapakTepucTukam (OBICTPOACHCTBHE, TAMSTh) TPUMEPHO
coorBercTBYyeT HacToiabHbIM IIK. Celiyac KOMIIBIOTEpPBHI 3TOrO THUMA YCTYHNAIOT MECTO €Ilé
MEHBIIIHM.

Notebook

Notebook (010kHOT, 3amucHas kHWXKKa). [lo pasmMepaM OH OnMXKe K KHUI€ KPYIHOTO
dopmara. Mmeer Bec okoio 3 kr. [Tomemaercs B moprdens-auriomar. s cBs3u ¢ ohrucom ero
0OBIYHO KOMILIEKTYIOT MozieMoM. HoyTOyku 3auactyto cHaOxaroT nmpuBogamMu CD—ROM.

MHorue coBpeMeHHbIE HOYTOYKH BKJIIOYAIOT B3aMO3aMeHsieMble OJIOKH CO CTaHAapTHBIMU
pazpémamu. Takue MOmynu NpenHa3HAdeHbl [UIS OYEHb pasHbIX (QYHKUUH. B omHO M TO Xe
THE37I0 MOXKHO MO Mepe HaJ0OHOCTH BCTABIATH MPUBOJ KOMIIAKT-AMCKOB, HAKOMHUTENIb Ha
MarHUTHBIX JIUCKAaX, 3allacHyl0 0aTapero win CbéMHBIN BuHYecTep. HOyTOyK ycToiumB Kk cO0sM
B DHEpronutaHuu. Jlaxke eciu OH MOJIy4aeT HHEPrui0 OT OOBIYHOM 3JIEKTPOCETH, B Cllydae
KaKoTo-m00 c00s1 OH MTHOBEHHO TEPEXOIUT Ha IIUTaHUE OT aKKyMYJISITOPOB.

Palmtop

[MepcoHanbHbIN
UMdPOBOM NOMOLLHUK

Palmtop (HanaJOHHUK) — caMble MaJEHbKHE COBPEMEHHBIE NEPCOHABHBIE KOMITBIOTEPHI.
YMemniarorcst Ha JaJOoHU. MarHuTHBIE AUCKU B HUX 3aMEHSET SHEPrOHE3aBUCHMAs JIEKTPOHHAS
namsTh. Her u HakomuTeneil Ha quckax — oOMeH nHpopmanueit ¢ OOBIYHBIMH KOMITbIOTEPaMHU
uzeT auHuAM cBs3u. Ecnm Palmtop nonoiaanTs HA00pOM AETOBBIX MTPOTPAMM, 3aITUCAHHBIX B €T0
MOCTOSIHHYIO TIaMsiTh, MOJYYHTCS MepPcOHAJbHbIN HudpoBoii momomuuk (Personal Digital
Assistant).



KapmaHHbI KoMmnbloTep
iPAQ 3150

Bo3MoO)XHOCTH MOPTAaTHBHBIX KOMIIBIOTEPOB IOCTOSHHO pacumpsitorcs. Hampuwmep,
COBpEMEHHBIN KapMaHHBIH Kommbiorep iPAQ 3150 pacronmaraer BceM HEOOXOIUMBIM LIS
BEJICHUS CIMCKA 3aJay, XpaHEHUs 3alMCOK, BKIIOYass ayauodailibl, paboThl C KaleHAapeM,
YTEHUS DJCKTPOHHOW MOYTHI, cHHXpoHm3anuu ¢ PC, MoOmibpHBIM Tenedonom. Ilomumo 3Toro
1IPAQ mno3BosieT: NpOUTphIBaTH BUAEO U 3BYKOBBIE PpOJUKH, OpoauTe mo MHTepHerty,
POCMATPHUBATh M PENAKTUPOBATh IOKYMEHTHI W D3JICKTPOHHBIC TaOJHIbI, XpaHHUTH (ailiibl,
UCKaThb B HHUX CJIOBA, NPOCMATPHBATh KapTUHKU BECTH JOMAILHIOW OyXrajaTepuio, UrpaTh B
UTPBI, YATATh JJIEKTPOHHBIE KHHUTH ¢ momolibio Microsoft Reader, momHoueHHo paboTarth ¢
POTrPaMMHBIM 00€CTIeUECHHEM.

3.12. Bonnpocsl 1J1s1 CAMOKOHTPOJISA
3.1. Ilo xkakum IMMpU3HAKaM MOKHO pa3aCyIsiTb KOMIIBXOTECPHI Ha KJIIACChbI U BI/I,I[LI?

3.2. Kak »9BOMIONMOHMpOBaNA »dJ€MEHTHass 0a3a KOMIBIOTEPOB OT TMOKOJCHHS K
MOKOJIEHUIO?

3.3. B xakoil ocae10BaTeENbHOCTH BO3HUKAIN N3BECTHBIE BaM s3bIKM iporpaMMupoBaHus?
3.4. Korja MUKpOKOMIIBIOTEPHI CTAJI AOCTYIIHBI IS IIUPOKOIO JOMAIIHETO IPUMEHEHUS?
nn

3.5. Moxete nu Bol cBs3aTh moHsATHS "510510K0", "Tapax" u "kommbroTep"?

3.6. Ha ocHOBe KakuMX TEXHHUYECKHUX 3JIEMEHTOB CO3/1aBAIUCh KOMIIBIOTEPHI TEPBOTO
IOKOJIEHUS?

3.7. Kakyio ocHOBHYIO mpoOjemMy mepesn pa3paboTYMKaMH M T10JIb30BATEIISIMH BBIIBUHYJI
OIIBIT OKCILTYaTallu KOMIIBIOTCPOB IIEPBOI'0 MOKOJIEHHS?

3.8. Kakast snemenTHas 6a3a xapakTepHa JIJIsl BTOPOTO MOKOJICHHUS KOMITbIOTEPOB?

3.9. Kakyro (QyHKIMIO BBINONHSAET OINEpallMOHHAs CHUCTEMa B Iporecce padoThI
KOMITbIOTEpa?

3.10. Ha kakoii 3neMeHTHOI 06a3e KOHCTPYUPYIOTCS] MAIIMHBI TPETHETO TIOKOJICHUS?

3.11. I3 kaKux OCHOBHBIX 3TAllOB COCTOUT IPOLECC U3TOTOBJIEHUS MUKPOCXEM?



3.12. Jlng KakuxX TIOKOJIEHMH KOMIIBIOTEPOB XapaKTEpHO IIMPOKOE HCII0JIb30BAHUE
UHTErpaIbHbIX CXeM?

3.13. Kakoe ObICTpOACHCTBIE XapaKTEPHO ISl MAIIMH Y€TBEPTOTO TTOKOJICHHS?
3.14. Yto nozipa3zyMeBaroT MO "MHTEIIEKTYaJIbHOCThIO" KOMIIBIOTEPOB?

3.15. Kakyto 3aauy JOJDKEH peniath "MHTEUIEKTyaabHbIH HHTepdeiic" B MalInHaX MATOTo
MIOKOJICHUS?

3.16. KakumMu 0COOEHHOCTSIMHU JJOJKHBI 00J1a/1aTh MMPOMBIIIJICHHBIE KOMITBIOTEPHI?
3.17. Yto Takoe onepaTopCcKuil KOMIBIOTEPHBIN HHTEpdeic?

3.18. Ilo KakMM OCHOBHBIM IPHU3HAKAM MOXHO OTJIMYUTH MAIUH(PPEHMBI OT IPYrux
COBPEMEHHBIX KOMIBIOTEPOB?

3.19. Ha xakoe KOJWYECTBO MOJIb30BaTENIeH pacCUYuTaHbl MIUH(PPEHUMBI?
3.20. Kakue uzen nexaT B OCHOBE apXUTEKTYPbl CYyIIEPKOMIIBIOTEPOB?

3.21. Ha «kakux Tunax 3a7ad = MAaKCUMaJIbHO  pEAIM3yIOTCS  BO3MOXKHOCTHU
CYIEepPKOMIIBIOTEPOB?

3.22. Kakme CBOWCTBA W KOHCTPYKTHBHBIE OCOOCHHOCTH OTJIMYAIOT BEKTOPHBIC
MpoLEeccophI?

3.23. Ha3oBUTE OCHOBHBIE XapaKTEPUCTUKH KAKOT'0-JINOO CYyNEepKOMIbIOTEpPA.
3.24. Yto 03HayaroT B epeBojie Ha pyccKuil si3bIk HazBaHus Laptop, Notebook, Palmtop?

3.25. Kak B Palmtop kommneHCupyeTcs OTCYTCTBHE HAKOMUTENIEH Ha TUCKaX?




'maBa 4. ApucpmeTnyecKkme oCcHOBbI

KOMMNbIOTEPOB

4.1. Yto TaKoe cucTeMa CYUCJICHUus?

CucremMa CUMcjJeHuss — 3TO COBOKYITHOCTDb NIPUEMOB H IIPaBUJI, 110 KOTOPBIM YMCJIA
3alIMCBIBAIOTCH U YUTAIOTCHA.

CYH_IGCTBYIOT MNO3UMIIMOHHBIC M HCTIO3UIITMOHHBIC CUCTCMbI CUHCIICHHA.

B Hemo3MUIHMOHHBIX CHCTEMAaX CUHMCJIeHUsl Bec MUQPHI (T. €. TOT BKIAA, KOTOPBHIA OHA
BHOCHT B 3HAYCHHE YKCJIAa) He 3aBHCUT OT ee MO3MIMHM B 3amucu uyucia. Tak, B pUMCKOU
cucreMe cuncienusi B uynuciae XXXII (tpuamare nBa) Bec mudpsl X B OO0 MO3UIMHA PaBEH
IPOCTO JIECSTH.

B NO3MIMOHHBIX CHCTEMaX CYHCJIEHHS] BEC KKAOH IU(PBl U3MEHSAETCS B 3aBUCUMOCTH
OT e¢ TMOJIOKEeHUS (TO3UIINN) B TIOCIEA0BATEIBbHOCTH (P, n300paxaroniux uncio. Hampumep,
B yuciue 757,7 nepBas ceMepka 03Ha4yaeT / COTEH, BTopas — 7 €IUHML, a TPETbsl — 7 JECATHIX
NOJIEN €TUHHUIIBI.

Cama xe 3anuch uyncna 757,7 o3HadyaeT COKpAIEHHYIO 3alKiCh BbIPaKEHUS

700+50+7+0,7=7"10>+510' +7-10°+7-10 ' = 757,7.

JIrobasi MO3WIIMOHHAs CHUCTEMa CYHCICHHUS XapaKTePH3yeTCs CBOMM OCHOBAHHMEM.

OcHoBaHMeE NO3HIIMOHHON CHCTEMbI CYMCIACHUS — KOJMYECTBO PA3JIHYHBIX H(P,
HCIOJIb3YeMBbIX IJIsl H300pakeHusi YUCeJI B JAHHOM cHCTeMe CUHCICHHUS.

3a ocHOBaHHE CHUCTEMbI MOYKHO MPUHSATH JII000€ HATypalbHOE YHCIIO — JIBA, TPH, YETHIpE U
T.71. Cie1oBaTesbHO, BO3MOKHO 0eCUNCIeHHOEe MHOKECTBO MO3MIMOHHBIX CHCTEM: JIBOMYHAS,
TpPOWYHasl, YeTBEPUYHAS U T.JI. 3alKCh YHCEN B KaXJI0 U3 CHCTEM CUUCIICHUS C OCHOBaHUEM (]
03HA4YaeT COKPAIICHHYIO 3aIMCh BHIPAKCHUS

n-1 n-2 1 0 -1 -m
an1q “‘ap2q " t..tarq tapq ta;q +..+a,q,
rae a; — uudpbl CUCTEMBI CUUCTICHUS; M U M — YHUCIIO LETBIX U IPOOHBIX pa3psoB,
COOTBETCTBEHHO.

Hanpuwmep:

2210
Yneno 1011, 1, = 1= s080%957 41220 1e7 T

1-2
S Eﬁ = 2*8‘2 1?—*81 -l-ﬁﬁ,ﬁ!’*ﬁ*a-" 12,.%'2.



4.2. Kak mopoxaanTcs meJjble YMcjaa B MO3UIUOHHBIX CHCTEMAX
cuucJjeHus?

B kaxmoii cucreme cunciaeHus TUQPBI yIOPSA0YCHBI B COOTBETCTBUH C UX 3HAYCHUSAMU: |
6onpire 0, 2 6oapmre 1 1 T.1.

IIpoosuscenuem nnppoul HA3BIBAKT 3aMeHY €€ ciieayouiei mo
BeJIHNYHHE.

[TponBuHyTh K Py 1 3HAUUT 3aMEHUTH €€ Ha 2, MPOABUHYTH ITU(MPY 2 3HAYUT 3aMCHUTH €€
Ha 3 u 1.0. [IpoaBmkeHue crapumeil mudpsl (Hanpumep, nUdpsl 9 B necATHUHON cHucTeMe)
o3HauaeT 3ameHy e€ Ha (. B 1BonuHOIl cucteme, Ucnonb3yomen Tonbko aBe uppsl — 0 u 1,
npoasmxeHue 0 o3HauaeT 3aMeHy ero Ha 1, a mpoasmxenue 1 — 3ameny e€ Ha 0.

[{enpie yncia B OO0H CHCTEME CUMCIICHHUS MOPOXKIatoTcs ¢ momonisio IlpaBuia cuera
[44]:

Jl1s1 00pa3oBaHMs LeJI0r0 YHCJIa, CIeAYIOIIero 3a JJI00bIM JaHHBIM 1eJbIM
YHCJIOM, HY?KHO NIPOJABHHYTh CaMYI0 NPaBYyI0 HU(ppy Yuc/a; ecau Kakas-a1u0o
nugpa nocjie NPOJABUKEHUS CTAJIA HYJeM, TO HY’KHO IPOABUHYTH Hupy,
CTOSILYIO CJICBA OT Heé.

HpI/IMCHHSI 9TO MMPaBUJIO, 3alMUIICM MEPBLIC ACCATH LCJIbIX YHUCCII

e B JIBOMYHOM CHCTEME: 0, 1, 10, 11, 100, 101, 110, 111, 1000, 1001;
e B TPOUYHOM CUCTEME: o, 1, 2, 10, 11, 12, 20, 21, 22, 100;

e B maTepuyHoit cucreme: 0, 1, 2, 3, 4, 10, 11, 12, 13, 14;

e B BOChbMepuyHoOi cucteme: 0, 1, 2, 3, 4, 5, 6, 7, 10, 11.

4.3. Kakue cucTeMbl CHUCJIEHHUS UCTIOJIb3YIOT CIENNAJIMCTHI JIs1
001IeHNsI ¢ KOMIIBIOTEPOM?

Kpome necaTndHON MHMPOKO HUCIOJIB3YIOTCS CUCTEMBI C OCHOBAHUEM, SIBIISIFOIIMMCS LIETION
CTEIEHBIO YNCia 2, a UMEHHO:

e aABoMYHas (McHoab3yroTCs HUPPHI 0, 1);

e BOcbMepuuHas (ucnonb3yroTcs uudpst 0, 1, ..., 7);
e IIECTHAAUATEPUYHAS (UIA MEPBBIX LENBIX YHCET OT HYJS 10 JIEBSATH HCIIOIB3YIOTCS
mdpst 0, 1, ..., 9, a I cAEqYIOMMX YUCET — OT JECATH IO MATHAIIATH — B Ka4eCTBE

nudp ucnonp3yrores cumBoiiel A, B, C, D, E, F).



IIone3H0 3aOMHUTD 3alHCh B 3TUX CUCTEMAaX CUMCIICHUS NEPBLIX ABYX ACCATKOB LCJIbIX YHUCCII:

T P I T T N T

|

0 0 1010 12 A
1 1 1 1 11 1011 13 B

2 10 2 2 12 1100 14 C
3 11 3 3 13 1101 15 D
4 100 4 4 14 1110 16 E

5 101 5 5 15 1111 17 F

6 110 6 6 16 10000 20 10
7 111 7 7 17 10001 21 11
8 1000 10 8 18 10010 22 12
9 1001 11 9 19 10011 23 13

W3 Bcex cucTteM CUHCIICHHS 0COOEHHO nmpocTa 1 MMO3TOMY HHTEpECHA AJIsA TeXHHUYIECKO
peanqusani B KOMIIbIOTEPax IBOMYHAA CUCTEMA CHUCJICHUSA.

4.4. Iloyemy JIHOAU MOJIb3YHTCH JeCATUYHON CUCTEMOI, a
KOMIbIOTEPbl — ABOUYHOM?

Jronn mpeanoyuTaroT AECATUYHYHO CHCTEMY, BEPOSITHO, IOTOMY, YTO C JPEBHUX BPEMEH
CUMTAJIM IO NaybllaM, a MajblEB y JIOAEH Mo AecsaTh Ha pykax u Horax. He Bcerna u He Besne
JIOAW TIOJB3YIOTCA ACCATHUYHOW cuctemou cuucienus. B Kurtae, nanmpumep, nonroe Bpemst
MOJIb30BATUCH MATEPUIHON CUCTEMOW CUHCIICHHUS.

A KOMOBIOTEPHl HCIONB3YIOT [BOMYHYIO CHCTEMY TIOTOMY, UYTO OHa HMEeT Pl
MPEUMYIIECTB Mepel APYTUMU CUCTEMaMHU:

e JUI1 €€ pealu3aly HYXHbl TeXHHYECKHEe YCTPOMCTBA ¢ ABYMH YCTONYMBBIMH
COCTOSSHUSIMH (€CTh TOK — HET TOKa, HaMarHM4eH — HE HaMarHu4yeH W T.II.), a He,
HaIpuMep, € JeCAThI0, — KaK B IECATUYHOM;

e IpeACTaBICHHE HH(MOPMAIMM IOCPEACTBOM TOJBKO JIBYX COCTOSHUM HAJdeKHO MU
IOMEX0yCTOHYHBO;



e BO3MOXXHO MPUMeEHEHHe ammapaTra OyJjeBoii ajaredpsnl ISl BBIMOJIHECHUS JOTUYECKUX
npeoOpa3oBaHuii HHPOPMAIINH;
e JIBOMYHAs apU(pMETHKAa HAMHOI'O IIPOLIE TECATUUHOM.

HenocraTok 1BOMYHON CUCTEMBI — OBICTPBIH POCT YK CJIa Pa3PAIA0B, HEOOXOAUMBIX IS
3aM1CH YHCE.

4.5. Iloyemy B KOMNBIOTEPAX UCIOJIb3YIOTCH TAKKe BOCbMEPHUYHAA
U IEeCTHAAUATEPUYHASA CUCTEMbI CYUCJICHUA?

JlBonyHasi cucrtema, yaoOHasl Il KOMIBIOTEPOB, IS 4YEJIOBEKa HEyI0O0Ha H3-3a ee
TPOMO3JIKOCTH Y HETIPUBBIYHOW 3aIUCH.

IlepeBox uncen U3 IECATUYHON CHUCTEMbI B JABOMYHYIO U HA0OOPOT BBIMOJIHAET MAIIMHA.
OpnHako, 94TOOBl TMPO(ECCHOHATBHO HCIONB30BaTh KOMIIBIOTEP, CIEIyeT HAYYHTHCS TOHUMAThH
CJIOBO MAIIUHBL. J[71s1 3TOTO M pazpaboTaHbl BOCBMEpUYHAS U IIECTHAIIATEPUYHAS] CUCTEMBI.

Yucna B 3TUX cUCTEMax YUTAIOTCS MOYTH TaK XKe JIETKO, KaK AeCATUYHbIE, TPEOYIOT
COOTBETCTBEHHO B TpH (BOCHMEpUYHAs) U B YEThIpE (IIIECTHAIIATEPUIHAS) Pa3a MEHbIIIE
pa3psioB, YeM B ABOMYHOM cucTeMe (Beapb yucia 8 U 16 — COOTBETCTBEHHO, TPEThA U
YyeTBepTask CTENEHU Yucia 2).

IlepeBoa BOCbMEPUYHBIX U HIECTHAANATEPUYHBIX YKces B IBOMYHYIO CHCTEMY O4YeHb
MPOCT: JOCTATOYHO KAKAYI0 NPy 3aMeHUTh IKBUBAJICHTHOI eil ABONYHON TpUaA0i
(Tpoiikoii nudp) uiau Terpagoi (uerBepkoii uudp).

Hanpuwmep:

8§37, 1;=101 011 111,001, ; 1A3,F;; =1 1010 0011, 1111,
N I B LA S
& 3 1 a 3

[ 1 F

Y10o0bI NEepeBecTH YMCJI0 U3 ABOMYHON CHCTeMbI B BOCbMEPHUYHYIO HJIH
HIECTHANNATEPUYHYIO, €r0 HY’KHO Pa30UTh BJ€BO U BIIPABO OT 3alIAITOM HA TpHUaabl (1JIA
BOCBMEPUYHOI) MM TeTpPaabl (AJs IIeCTHAAUATEPUYHOH) U KAXKAYI0 TAKYI0 FPyNILy
3aMEHHUTH COOTBETCTBYIOLIEH BOCbMEPUYHOM (IIeCTHAAATEPUYHOI) U PPOI.

Hanpuwmep,




=

10101001,10111, = 10 101 001, 1;!1 110, = 25156,
f 1
5 1 &

P

10101001,10111, = 1T0 1001, 1011 1Wﬂ= =A,BG .
&

| ] ]

4.6. Kak nepeBecTH 1ej0e Y4CJI0 U3 AeCATHYHON CUCTEMBbI B JIIO0YI0
APYTyI0 MO3UIUOHHYI0 CHCTEMY CUMCICHUS?

JlJ1s1 mepeBo/ia HeJIOro JeCATUHYHOrO Yncja N B CHCTEMY CUMCIEHHS C OCHOBaHHEM ¢
HeoOXxoaumMo N pa3ieauThb ¢ octaTkoM (''Hamen0'") HA ¢, 3aNIMCAHHOE B TOM XKe
AecITHYHON cucTeMe. 3aTeM HEeMOJIHOE YACTHOE, MOJy4YeHHOE 0T TAKOI0 JAe1eHHs, HYKHO
CHOBA Pa3eJMTh C OCTATKOM Ha ¢ , H T.]., IOKA MOcJeaHee MOJTyYeHHOE HEMOJTHOe
YacTHOE He CTaHeT paBHBLIM HYJ10. [IpeacTraBiienneM uncia N B HOBOIi cucTeMe
CUHCJICHUSI OYy/1eT MOCJIeA0BATEILHOCTh OCTATKOB JIeJIeHHs, H300PaKeHHBIX OTHON ¢-HIHOMI
nu(poii ¥ 3aNUCAHHBIX B MOPAJIKE, 00PATHOM MOPSAKY UX MOJTyYeHHs.

IIpumep: IlepeBenem uncio 75 u3 IeCATUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUYHYIO H
HIECTHAJATEPUIHYIO:

E QSO0 B B0 kEDS R D B L @ CTHIM LA TEDE B0

75 ﬁ 75 I_
3 il_s [Byg? 11
NERETEE: K—@) 0
i
HanomysanWe: nepelid potator 11 0

B ATOM NPAMEDE 3ENKCHIBASTCA
WecTHAAUATEDUYHEA LWMDPoE B,

OrBer: 75,0 = 1 001 011, = 113 = 4Bje.

4.7. Kak nepeBecTH NPaBUJIbHYIO J1eCATHYHYIO IPO0b B JIHO0YIO
JAPYIYyI0 MO3ULIMOHHYI0 CHCTEMY CUMCJICHUS?

11 nepeBo/ia NPaBUJIbHOM NeCATHYHOM IpoOou F B cHCTeMY CUMCJIEHHS C OCHOBAHUEM ¢
Heo0XxoAuMo0 F yMHOKMTBH HA ¢ , 3alIHCAHHOE B TOM Ke JeCATUYHON cHUCTeMe, 3aTeM
APOOHYIO YacTh NMOJIY4YEHHOI0 IPOU3BeIeHHUs CHOBA YMHOXKUTh HA ¢, U T. 1., 10 TeX 1op,
NOKA APOOHAsl YacTh 0YePeAHOr0 NPOU3Be/ICHUsI He CTaHeT PABHOM HYJI10, 100 He OyaeT




[pumep. [lepeBeaem uncino 0,36 U3 1eCATUUHOI CUCTEMBI B JBOMUHYIO, BOCBMEPUYHYIO U

IECTHAIATEPUUHYIO:

. 38 38 (o)| 36

—_ 2 8 _ | 18

0,72 L 51 76

N L] My L A8

1], a4 04 (Con 12| 16

2 |~ 8

0| B8 32 Oreer: 0,36, = 0,5C,; ¢ npaaent-
_x_j HOR aGCONOTHOR MOMPEILIHOGCTBR}
11,76 Ovaer: 0,36,,= 0.270, ¢ npesene.  (157¥2 = ZB.

— 522 HOA BECOMOTHOI NOrPELIHAGTEI

(@42 = 2,

Crraer: 0,36 .= 001014,
& NREAEILHOA BECOMGTHN
NOMEWHICTLI (82 = 2-T,

4.8. Kak nmepeBecTy 414 ¢JI0 U3 IBOUYHOM (BOCbMEPUYHOM,
IIECTHAAUATEPUYHOI) CHCTEMbI B IECATUYHYIO?

IIpumepsr:



210
yueno 1011, 1,= 1P+ +152%152" = 11,5,,.

Paspage: 210 -1
Yucno 2 7 6, 5, = 2*8°+7*8"+6*8"+58" = 190,625,,.

Pazpapgel 210
Yucno 1F3,.= 116" +15%16"+3*16° = 499...

4.9. CBoaHasi TA0JIMIIA MTEPEBOJAOB 1EJIbIX YHCeJI U3 OHOM CHUCTEMBbI
CYHUCJICHUS B IPYIYIO

PaCCMOTpI/IM TOJIBKO T€ CHUCTCEMBI CUHUCICHUA, KOTOPBIC MPUMCHAKOTCA B KOMIIBIOTCPAX —
ACCATUYHYIO, IABOWYHYIO, BOCBMCPUYHYIO W MMCCTHAAUATCPUYHYIO. I[JBI OMPCACIICHHOCTH
BO3bMCM IIPOU3BOJIBHOC JOCCATUYHOC YHCIO, HAIIPHUMEP 46, n AJd HEro BbIIIOJIHHUM BCC
BO3MOJKHBIC IMOCJICAOBATCIILHBIC MCPCBOJALI U3 OJIHOM CHCTEMBI CUHCJICHHS B APYTYIO. HOpHI[OK
MEpeBOAOB OIMPCACIIMM B COOTBCTCTBHUU C PUCYHKOM!

Ha »ToM pricyHKe UCTIONB30BaHbI CIEAYIONUE 0003HAUCHUS:

e B KPYXKax 3allUCaHbl OCHOBAHUS CUCTEM CUHCIICHHUS;

e CTPEJIKM YKa3bIBAIOT HAIIPABJICHHUE TIEPEBO/IA;

e HOMEp PAZOM CO CTPEJIKOW 03HAYAET MOPSIKOBBIH HOMEP COOTBETCTBYIOIIECTO MTPUMEpPA B
cBOHON TaOnuie 4.1.

&
Hanpumep: @ O3HaYaeT MEePEeBOJI U3 IBOUYHOM CUCTEMBI B IIECTHAIIIATCPHUUHYO,
UMEIOIINI B Ta0JIHIIe TOPSIKOBBII HOMED 6.



CBoaHas Ta0/IM1IA IEPEBOIOB LeJIbIX YHCe

Tabmua 4.1.
= lNepeeog Mo MNepeson
n.Jn n./n
210
543210
5 |101110=2%+2%+2%2"=
=461
OTBET: 4615
1 2-»16
1011102 =10 1110; = 2Eq6
6 e
OTBeT. 2B
-2
OmeeT. 101110, g = 101 110,
7 e
OTeeT. 1011102
10-+ & g-»10
10
46 | 8 8 | 565=5%8"+5%8" = 40+6 =
B 5 = 4B4n
2 i | OTEeT. 46
316
9 56s5=101 110 = 1011102 =
OteeT. 564 2 G S
oTEeT. 2Ei6
Mz MNepesog =] Mepeson
n.n n./n
1016 16-—» 2
10 | 2E46= 0010 1110 = 1011105
ﬁ Iﬁ ——
1 Z oTteer: 101110,
3 16— 8
‘_]_ 2Eis=10 1110- = 101 110, =
OoteeT. 2E48 11 = 5Hbg o i il o
DTEET. S6g
2 8 16-»10
10
4 1011105 = 101 1105 = 56g 12 2E15:2-1ﬁ1+5~15”=
i st = 32+ 14 = 46yq
S = OTEeT 4610

OTEET. Hb4




4.10. Kak npousBoasitcd apupmMeruyecKue onepanuu B
MO3UIMOHHBIX CHCTEMAaX CYUCTCHUA?

PaCCMOTpI/IM OCHOBHBIC apH(bMeTI/I‘IGCKPIe onecpanru: CJI0KCHUEC, BbIYMUTAHUEC, YMHOKECHUE
H JeJIeHue. HpaBI/IJ'Ia BBIIIOJIHCHUA 5TUX onepaunﬁ B ﬂeCﬂTHQHOﬁ CUCTEMC XOpPOLIO U3BECTHBI —
OTO CJIOXCHUC, BBIYUTAHHUC, YMHOXCHUC CTOJIOMKOM H JCJICHUC YIJTIOM. Ot mpaBujia
INPpUMCHUMBI U KO BCEM JpPYIUM IMO3UIUOHHBIM CHCTCMaM CYHUCIICHUS. Tonsko Ta6J'II/II_laMI/I
CJIOKCHUA 1 YMHOXKCHHUA HAA0 IMOJIb30BAThHCA 0COOBIMU JIIA K&)K,I[Ofl CHUCTCMBEI.

CioxeHnune

Tabmuisr CJIOKEHUSA JIETKO COCTaBUTh, HCIIOJIB3YS [IpaBumno Cuera.
CJ10:xeHne B IBOMYHOMN cHCTEME Cil0:xeHHEe B BOCbMEPUYHOI cucTeMe
+ |0 1 |0l 234567
0 Jo1 a|mi 234 56 F
1 |10 L1 2% 4546710
2123456 71011
3 |FX 4 56 FAOYLAZ
4 1456 710111213
156 Fl1Oo10 21314
6 |a& 7 I0i0 120k 1415
F|FIO111203 141516

Ci0keHue B IECTHAAUATHPUYHON cHCTeMe

+ |01 2% 4 5 a FE 2 2 BCDEE
oy L 2: 4 5 6% 28 9% BB D EF
| 12345 6 7TEP ABCDEFID
21234 4 7T E9 ABCDE F ID1U
3134 %67 29 2B ODEFF NI
414567 % 252 PBCDEFIOIN 1213
5156 F 29 AR CDEFI00L 121314
6 |67 8P & BCDEFIOL 1213 1415
7 TP AR CDEFWOINIZIZ 14 1516
2 g A B C DEFIODINIZLELL IF 1617
g AR CDH EFIDNILIZIZNALS5 1a 17 18
AlaBC DE FI0LD 12031410514 17 12 19
BIBECD EF 0112131415 1617 (319 14
ClocpE F I0 01 1243 14 05 16 47 18 19 14 1B
DIDE F IO 1002 130415 16 17 02 19 15 1B IO
E|E FIWOL1I21314151a17 1819 1a1B I ID
FIF 10010 12 1% 14 15 16 17 12 19 14 1B 12 1D JE

[Tpu cnoxxeHuun HUPPbl CYMMUPYIOTCS MO pa3psiaM, U €Clid IPU STOM BO3HUKAET U30BITOK, TO
OH MEPEHOCUTCS BIIEBO.



IIpumep 1. Cnoxum uncina 15 u 6 B pa3IUUHbIX CUCTEMAX CUUCICHUS.

Becarwaman: |0+ Oeowunan: 1111+ 110 Bocemepwanaa: 17;+5;
1 111 1
15 + 1111 4+ 17
2110 _B
18101 25
‘ ' 5+6=19=10+1 =
1+1=2= +1=
i bl L1
TH1=d=&+l
IlectHaguarepuunas: Fict+6;6 OtBet: 15+6=21,5=10101,=255=154¢.

IIpoBepka. [IpeoOGpazyem momydeHHbIE
CYMMBI K JIECITUMHOMY BULY:

1

+ F 10101, =2%+ 2% + 2% = 16+4+1=21,
12 255=2"8'+58"=16+5=21,
1546=24=16+E 1516:1'161+5'160:16+5:21.

IIpumep 2. Cnoxum uucna 15, 7 u 3.

HecATHNHAA. | Dt Fwo+dio ABoNYHaA: 11112+11 T2+ 11 BecemepuiBan. | fot fatla
1 1141 1 2
15

T e
_3
T T+3uiGw10s

T rird=1i=2°8+1
=3

Mlectnaguarepuunas: Fi¢t7161316 OtBet: 5+7+3 =25,0=11001, =315 =
1946.
[ F IIposepka:

11001, = 24+23+2°— 16+8+1=25,

315=3"8'+1:8°=24+1 =25,
I? 1. 1 . 0_ _




IIpumep 3. Cnoxum uucna 141,5 u 59,75.

OecaTmuHan: 14150 + 59750 Oeomdran: 10001101 %2+ 111011112

111 111 11 11
141,50 L 100011011
59.75 1T11011.11
1. 11001 1,01
| |era=s 1+@=1 i 1#1=2=240
ST 2=0+2 Tl=2=2 +i i o . o |
— FE 5 1&]=2=
1+141=3=2+1 | | 1+1=2=24¢0

Bocomepuynan: 215 4; + 73 05 LecTHapuaTepuyHas: &0 8y + 2B Cs

191 11
2158 4 BD &
+ 136 + 3B c
M. Y
AHE=10=B42 12=20=1 644
5+ ufle 13=11%1 16=
1471 1=9=8+1 B HI=12=C,g
2+1=3
Oteer: 141,5 + 5975 = 20125, = 11001001,01, = 311,23 = (9.4
IIpoBepka. [Ipeobpazyem MOTYYCHHBIC CYMMEI K IECATHIHOMY BULOY:
11001001,01, = 2" + 26 + 22 + 20 4+ 22 = 20125
3112 = 3 - & + 108 + 1 - & + 2 - g = 201,25

C9,416=12"16"+9°16" + 416" =201,25
BoiluuTaHnue

IIpumep 4. Borutem eaununy u3 uncen 10,, 10s u 1046
AeokuHan; 1ik—1: BochMepnuHan:| -1z WecTHagUaTEpHHHEA: 1 De—"14s

1 1 1 SaEMel
_ 14 10D 10
1 1 _1
T_ F
2-1m1 §-1=T |16:1=15=Fy;

ITpumep 5. Berutem eaunuiy u3 uncen 100,, 100g 1 10046.

HOeouyran: 10— BockMepwuHan:|0:—1; WecTHaguaTepuuHan: 100s—14s

1 1 1 Faedel
100 —_ 100 _ 120
- | 1 1
11 77 FF
2 q=1 &-1=T I1E‘.. 1=15=F,

101 7-0=7 15727



IIpumep 6. BorureMm uncino 59,75 u3 uucna 201,25.

AecATuyHan: 201 250 - 59,750  ABonunan: 1100100101 - 111011112

Saemel

1 1
201,25

BocoMmepuuHana: 211 2 — 73 0 WecTHagyaTepuuHan: 9 dy — 38 Cis

149 1 11
311,2 _ ©9,4
T _T13,6 3B, C
2165, !
i |aaz-s=4 T |1a+4-13=s
o 16+48-11=13=D,
7= 12-1-3=8
Oteer: 201,250 - 59,750 = 141,50, = 10001101,1, = 21545 = 8D,8;.
IIposepka. [IpeoGpazyem IIOJIy4YEHHBIE pa3HoCTH K JECATHYHOMY BUIY:
10001101,1, = 27+ 2> + 22+ 20 4+ 2t = 1415
21543 = 2 - & + 1 - 8 + 5 - 8 + 4 - g = 1415

8D.81s=8"16'+D"16°+8 16" =141,5.
YMHOXEHHUE

BreinonHsiss yMHOXEHHWE MHOTO3HAYHBIX YHCENT B Pa3IUYHBIX IMO3UIIMOHHBIX CHUCTEMAax
CUMCIICHUS, MOYKHO HCIIOJIb30BaTh OOBIYHBIA aJITOPUTM IMEPEMHOXKEHHS YHCed B CTOJIOMK, HO
OpU 3TOM Pe3yJbTaThl TEPEMHOKCHHS W CIIOKEHHUS OJHO3HAYHBIX YHCET HEOOXOANMO
3aMMCTBOBaTh M3 COOTBETCTBYIONIMX paccMaTpUBaeMoOil cucTteMe TaOaul] YMHOXEHUS U
CIIOKEHHMSL.

YMHOKeHHe B IBOUYHON  YMHOXKEHUEe B BOCbMEPHYHOM cucTeMe

CHUCTEME
=01 2345567
o1
olo o plo o o 0 00 0o 0
g 1[lo1 23455857
2|02 4 6wWz1416
3|03 61114172225
4|04 101420 24 30 34
5105 12172431 35 43
6|06 1422303 4 52
Tl O T 16 25 34 43 52 61




BBuay upe3Bb4aifHON NPOCTOTHI TAOIUIBI YMHOKEHUS B IBOUYHON CUCTEME, YMHOKEHHE
CBOJMTCS JIMIIB K CABUTaM MHOKAMOT'O M CIIOKEHUSIM.

IIpumep 7. Ilepemuoxxum uncna 5 u 6.

HecAaTvuHER: 5% JEoMNHER: 107> 110 BochMEpWYHAR: Sz» B

5 1 5
‘8 ‘110 o)
] 101 3
101
110

OtBet: 56 =3010=11110, = 365.
IIpoBepka. [Ipeobpazyem nosyueHHbIE TPOU3BENCHUS K JECATUUHOMY BUY:

11110, = 2% + 2% + 22 + 2! = 30;
365 = 3-8 + 6-8° = 30.

IIpumep 8. Ilepemuoxxum uncna 115 u 51.

Becamnaraa:l 15051 Deomwssans] 11007112*11007 12 Bocemepuunan: 16363

115 1116011 163
o5 * 110011 © 83
115 1118011 531
575 1110011 1262
5865 1110011 13351
1091011901601
Orser: 115 ° 51 = 5865, = 1011011101001, = 13351,

IIpoBepka. IlpeoOpazyeM  TONlydeHHBIE  TPOW3BEICHHUS K  JIECATUYHOMY  BHIY:
1011011101001, = 2% + 29 + 22 + 27 + 20 4+ 25 + 28 + 20 = 5865;
133513 =1"8*+3°8+3-8>+ 58" +1-8° = 5865.

dlemenmue
I[eneHHe B J'IIO6OI71 HOSHHHOHHOP'I CUCTEME CUUCIICHUA HpOI/ISBO,I[I/IT Cs 11O TEM XKEC HpaBI/IHaM, KaK
n JCJIICHUC yFJIOM B IIGCHTPI‘IHOﬁ CUCTEMC. B ILBOH‘IHOI\/'I CUCTEMEC ACJIICHUC BBIIIOJIHACTCSA

0COOEHHO MPOCTO, BeAb ouepeaHas Hudpa 4aCTHOTO MOXKET OBITh TOJBKO HYJIEM WM €AMHULICH.

IMpumep 9. Pazgenum yucno 30 Ha yucio 6.

Becsmvuman: 20y G  Aeeswaman: 111102110  Becomepnsman: 35 Go

_a0ls _ 11110 |11l‘= _ 3|6
0 Lg' 110 D01 36'5
] 110 1]
110
1]
OTBerT: 30 : 6 = 510 = 101, = 3s.

IIpumep 10. Pazgenum uncno 5865 Ha uncio 115.

AecATHMRAA: 5800w 11240  Asomdnan: 10711071110100%: 111007 12



_ 5863 115 _ 1011011101001 | 1110011
575 ' &1 1110011 110011

_ 1% _ 1800100
113 1110011
0 1g101100
1110811
110011
1110011
0
Bocbomepuunas: 133515 :1635
- 13351
1262 l%g}
- 531
531
0
OTBerT: 5865 : 115 = 5110 = 110011, = 635.
IIpoBepka. [IpeoGpazyem MOJTy4YEeHHBIE YaCTHEIE K JIECATUUHOMY BUTTY:

110011, = 25 + 2* "+ 28 + 2% = 51; 63 = 6 - 8 + 3 - 8 = 5.
IIpumep 11. Paznenum uncio 35 Ha yucio 14.

DecaTMuHas: 354 - 14w Osomnvran: 1000112 1110

_ 35|14 _ 100011 | 1118
28 |E 1110 ,
70 _ 1110

0 1110
0 1]

Bocbmepuunas: 435 : 163

_ 4316
24'24

_ il

70

0
OTBeT: 35 14 = 2,510 = 10,1, = 2.4s.
IIposepka. [IpeoGpazyem MOJTYy4YECHHEBIE JaCTHBIE K JECATUIYHOMY BULY:
10,1, = 2! + 2 = = 2.,5;
2,44 = 2 : 8° + 4 : 8! = 2,5.

4.11. Kak npeacTaBjsoTCs B KOMIIbIOTEPE HeJble Yucaa?
]_[eJ'IBIC qucia MOTryT IpCACTABJIATHCA B KOMIIBIOTEPEC CO 3HAKOM HIJIN 0e3 3Haka.
eanie ynciaa 0e3 3HaKa

OOBIYHO 3aHMMAIOT B MAaMSITH KOMIIBIOTEpa OJWH WM nBa Oalita. B omgHOOaiiTOBOM
dbopmare mpunumarot 3HaueHus ot 00000000, mo 11111111,. B aByGaiitoBOoM dopmate



-or 00000000 00000000, o 11111111 11111111,.

Jnana3oHbl 3HAYeHUH 1eJIbIX YHcesa 0e3 3HaKa

®opmat Jwnanazon

quciia B

GaiiTax 3anuch ¢ NOPAIKOM OO0OBIYHAas 3a1Ch
1 0..2%1 0..255
2 0..2"%1 0 ... 65535

IIpumepsr:

a) ancio 7210 = 1001000, B onHobaiiToBOM dhopmare:

Homepa paspagcs 7 6
1

5432
BuTel mUucna |0| Iuiul I!iﬂlol

0) 7TO e YucIio B AByOaiiTOBOM popmare:

Homepa paspagos
EWThel YMCRA

(0]oTo]¢ loTo[@To o 1[oTeM [o[al0

B) uncio 65535 B nBybGaiitoBoM popmare:

Homepa paspagos 1514 151211 10 9 8 7
Eursl ynicma 1117111111 |1 |1

Ieable yncaa CO 3HAKOM

OOBIYHO 3aHMMAIOT B MaMATH KOMIIBIOTEPA OMH, JBa WJIM YeThIpe OaiiTa, IPH 3TOM CaMBbIii
JeBBIN (cTapuuii) pas3psan COJICPKUT UHpOpMaIHIO 0 3HaKe qucia.

ﬂl/lal'la?.OHbI 3HAYEeHHH neJdbIX YuceJ1 CO 3HAKOM

®opmMmar Junamna3on
qucijia B
aiiTax 3anuce ¢ OObIYHAS 3aITHCh
IIOPSAIKOM
1 27271 -128 ... 127
2 2B 2b 232768 ... 32767
4 23 23 2147483648 ... 2147483647




PaccmMoTprM 0COOCHHOCTHM 3aITUCH LEJIBIX YMCENl CO 3HAKOM Ha IpUMepe 0H00ANTOBOrO
(opmara, mpu KoTOpOM 11715 3HAKA OTBOJUTCS OJUH paspsl, a 1id uudp aOCONOTHON BETUYNHBI
- CEMb pa3psi0B.

B komnbroTepHON TEXHUKE MPUMEHSIOTCS TPU (POPMBI 3aUCH (KOAUPOBAHMUS) LIEBIX YHCENT CO
3HAaKOM:
NPAMON K0, O0paTHBIN KOJ, JONMOJHHTEJIbHBIN KOJI.

[Tocnennue nBe GopMbI MPUMEHSIOTCS OCOOEHHO IMPOKO, TaK KaK MO3BOJISIOT YIIPOCTUTh
KOHCTPYKLHUIO  apU(PMETUKO-IOTMUECKOr0  YCTPOMCTBA  KOMIIbIOTEpAa  IyTEM  3aMEHbI
pa3Hoo0pa3HbIX apu(PMETHUECKUX OTepalHii orepanneii CIoKEHHS.

[TosiokuTEeIbHBIE YHCIA B IPSIMOM, OOpPATHOM U JIOMOJHUTENIBHOM KOJIaX M300pa)katoTcs

OIMHAKOBO - JBOMYHBIMH Kojgamu ¢ 1mudpoit 0 B 3HakoBOoM paspsae. Hampumep:
Yucne 1.=1. Yueno 127 =1111111.
@lalofololeloln] [CIENENEN CIENEN KN
2JHaK ywcna "+" SHaK Yacna "+

OTpunaTtejbHbIe YHCIA B IPSIMOM, OOPAaTHOM U JIOTIOJIHUTEIEHOM KOJaX UMEIOT Pa3HOoe
n300paxeHue.

1. lIpsamoii koa. B 3HaKkoBbIH pa3psa nomemaercs uugpa 1, a B paspaasl LuppoBoil yactu

qucna — JIBOMYHBIN KOJI €ro a0COJIIOTHOM BEJINYVHBI. Hanpuwmep:
Mpameit ko wena - 1 Mpamoii kog wwens - 127
Wiejojoojelal1] (ofafafa]1[1]1]
3Hak Jucna “-" 3HaK wicna "-"

2. Oopatnbiii koa. IlomyuaeTcs WHBEPTUPOBAaHHMEM BceX IU(P IBOMYHOTO KOAA
a0COJIOTHOM BEJIMYMHBI YHUCIA, BKIIOYAs pas3ps]l 3HAaKAa: HYJIW 3aMEHSAIOTCS €IUHUIAMH, a
€IMHULIBI — HYJISIMH. Hanpuwmep:

Huecno: <1 Huena: «127
Keg mogyna yvcna: 00000001 Kop mogyna vecma: 0 1111111
OGparHeiil kog wueras 1 1111110 Ofparusith kog 4ucna: 1 0000000

0] [TTo]oTa 0ol ]a]

3. lonoaHuTtenbHblii koa. [lonydaercs oOpazoBaHHEM 0OpaTHOTO KOJia C MOCIEIYIOIIIM
npubaBIeHUEM €JIMHHIIBI K ero MJIaemMy paspsny. Hanpuwmep:

HonommMuTenEHBENR BOoO Yvena =1 OononH uTe kML KO Yrens - 127

|‘I 1| '||1|"I| 'I|1|1| |1|l!|ﬂ|ll|ﬁ ﬂ-lﬂl"ll




OOBIYHO OTpHIIATEIbHbIE JeCITUYHbIE YHCJIA NMPU BBOJE B MAIIMHY aBTOMATHYECKH
npeodpa3yoTcss B OOpPATHBIA HMJIM JONOJHUTEJbHBbIA JABOMYHBIA KOJA U B TAaKOM BHIE
XpaHATCA, NCPECMCIIAOTCA U YUYACTBYIOT B OIICpallUaX. HpI/I BBIBOC TAKMX YHCCII U3 MalllWMHBbI
MPOUCXOIUT 0OpaTHOE NMpeodpa3oBaHNe B OTPULATEIbHbIE JeCATHYHbIE YUCJIA.

4.12. Kak koMnbOTEp BBINOJHACT apupMeTndecKue 1eiicTBUS HAJl
neJabIMH Yyucjaamu?

CiokeHue M BLIYUTAHUE

B 0oJbIIMHCTBE KOMIIBIOTEPOB ONEPAlHMs BHIYMTAHHUA He MCNOJb3yeTcsi. BmecTo Hee
NPOU3BOAUTCH CJI0KeHHe OOpPATHBIX MJIM JONOJHUTEIbHBIX KOJAOB YMEHBIIAEMOIO H
BBIYHUTAEMOr0. JTO MO3BOJIET CYIECTBEHHO YIPOCTUTh KOHCTpYKLHI0 AJTY.

CiokeHue 00paTHBIX KOJOB. 31ech IpH CIoXKeHud uucel A u B umeror mecrto
YETBIPE OCHOBHBIX U JIBA OCOOBIX CIIy4as:

1. A u B nosnoxurenbusie. [Ipy cyMMHUpOBaHMM CKJIAABIBAKOTCS BCE pas3psilibl, BKIKOYas
pa3psn 3Haka. Tak Kak 3HAKOBBIE pa3psbl MOJOXKHUTEIBHBIX CJIAraéMbIX PAaBHBI HYIIO, Pa3psl

3HaKa CYMMBI TOXE paBeH HYJTIO. Hanpuwmep:
HOecATuuHan Janueck AesldHbEe ROOLI
+ g . 00600011

10 ""imi‘luE 5!ﬂ1m1;l;nl'=

[TonyueH nmpaBUIIBHBIN pe3yJIbTaT.

2. A nosoxurtesnbHoe, B orpunaresibHOe M 110 a0COIOTHOM BeJIMYMHE 00JIblIE, YeM A.
Hanpuwmep:

JecATHYHAA 3aNUch ABoUMHbIE Kbl
. + 0000001
-10 11110191  OOpartHEIA keg vMcna -10
= 11111000 O6parHepii EoA YWcna -7

[TomyueH mnpaBWIBHBIA pe3ynbTaT B oOpaTHOM Koxae. [lpm mepeBojge B mpsiMOW KOJ OWTEHI
QpoBoi yacT pe3ynpTara HHBepTHpYIoTcsa: 1 0000111 = -7.

3. A noJio:)kuTeJIbHOE, B oTpHuaTe/sibHOE M O A0COIOTHOM BeJIMYNHE MEHbIIe, 4YeM A.
Hanpuwmep:

decaTuyHaa Januck OdBovuHbLIE KoObLI
+ 1a + 0 0001010
3 11111100 O6paTHeid kog Yucna -3

T 0 ooooiie
I_—% +1

0 0000111



KomnbroTep ucnpaBisieT MoydeHHbIH MepBOHAYAIBHO HEMPABUWIbHBINA pe3yibTaT (6 BMecTo 7)
NMEePeHOCOM eIMHHIbI U3 3HAKOBOI'O pa3psia B MIAALINN pa3psal CyMMBL.

4. A u B orpunarensusie. Hanpumep:

HecATUYHAA 2anuck AEoHYHEIE KOgbl
4 *3 s T11M100  OGpaTHLIA Kof YACna =3
= 11111900 OSpaTHRN KOG YWena -7
-10

1 1110100
—

111101 Obparnems kog, yuena =10

[TomyueHHBI TIEpBOHAYATBPHO HEMPABWIBHBIA pe3yabTarT (0OpaTHBI Kox uymcna -114
BMECTO oOOpaTHOro koja uuciaa -10jp) KOMIBIOTEp MCIpPABIsSeT IMEPEHOCOM EIUHULBI U3
3HAKOBOTO pa3psifa B MJIaIIMIAN pa3psin cyMmbl. [Ipu mepeBoze pesynbraTa B MPsIMON KOJ OUTHI
dpoBoit yactu yucna uaseptupyrorces: 1 0001010 = -104.

[Ipu crnoxeHMH MOXXET BO3HHKHYTHb CHUTYyallusi, KOTJa CTapuIie pas3psiibl pe3ylibTaTa
oncpanyv HC TIMOMCIIAIOTCA B OTBeHeHHOﬁ JJIs1 HETO 06.HaCTI/I namsatu. Takas CUTyaluus
Ha3bIBACTCS MepenoJIHeHHeM pa3psiaHoil ceTku Qopmara uucaa. s oOHapyxeHUs
MNEpCOJIHCHHUA W OINOBCHICHUA O BO3HUKIIICH OHII/IGKG B KOMIIBIOTCPC HUCHOJB3YIOTCA
crieranbHble cpecTBa. Huke nmpuBeACHBI 1Ba BO3MOXKHBIX CIydasi IEPETIOHEHNUS.

5. A u B nosiosxkurenbubie, cymma A+B Ooabine, 1100 paBHa 2", re n — KOMMUECTBO

paspsizoB (opmara wmcen (wis ogHObaiiToBoro dopmara n=8, 2"' = 27 = 128). Hampumep:
JecATAYHAA 3anuch OABGUYHbIE KOS
+ 85 . 01000001
a7 0 1100001
162 10100010 MepenonHeHwe

Cemu pa3psnoB nu(ppoBOH YaCTH YHUCIOBOTO (opMaTa HEAOCTATOYHO UIS PAa3MEIICHHS
BoCchMHUpa3panHoi cymmbl (16210 = 10100010,), mo3TomMy cTapmiuii paspsii CyMMBbI
OKa3bIBaeTCsl B 3HAKOBOM pa3psiie. OTO BbI3bIBAET HECOBIIaJeHHe 3HAKA CYMMbI M 3HAKOB
cJIaraeMblIX, 4TO SIBJISIETCS CBHAETEJbCTBOM IePenoTHEeHUs Pa3psiAHON CeTKH.

6. A u B orpuuarTeabHble, CyMMa a0COJIOTHBIX BeIHYUH A U B Oosbiue, 1n00 paBHa
2", Hanpumep:

AecATHYHAA Januch AdeouyHbie KOOkl
4-63 L 1 1000000 O6paTHLIA KoQ Yuena -63
_-95 10100008 OSpaTHeid kog Yuena -85
158 0 100209 NepenonHexHe
o

31ech 3HAaK CyMMBI TOXKE He COBIA/IAeT €O 3HAKAMM CJIaraeMbIX, YTO CBUJICTEIBCTBYET O
NepenoJHeHUH Pa3psIHOI CeTKH.

CjokeHHe JIONOJHUTEIbLHBIX KOAOB. 31€Ch TaKXKE UMEIOT MECTO PACCMOTPEHHbIE
BBIIIC ICCTh CIIy4YacB:




1. A u B nosoxurtenbHble. 31eCh HET OTIMYMHA OT ciydass 1, pacCMOTPEHHOIO ISl
o0paTHOro Koja.

2. A nosnoxurteabHoe, B orpunare/bHoe M 110 a0COTIOTHON BelnunHe 0osblIe, YeM A.
Hanpumep:

HecATUMHAA sanuchk HOeouyHEle KOkl

+ 3 " 0 000D
- 11110110  JononHurensHel kog Ywena =10
of 11111001  JonenHurenesHsm Ko SUcna =7

[Tosy4eH npaBUIBHBINA pe3yIbTaT B JOMOTHUTEILHOM Koje. [Ipu mepeBojie B IpsIMOi KOJT OUTHI
G pPOBOI YaCTH pe3yibTaTa MHBEPTUPYIOTCS U K MIIAJIeMy pa3psaay MpuOaBIseTcs eIUHUIA:
1 0000110+ 1=1 0000111 =-74o.

3. A noJio:kuTeIbHOE, B oTpuuaTesbHOE M 0 A0COIOTHOM BeJIMYNHE MEHbIIe, 4YeM A.
Hanpumep:

HECATUMHAA 3anUCk ABoM4HEIE KOZLI
b 10 s 00001010
=3 11111181 JononHUTenNsHEA KOG YNehna -3
T :ﬂ‘ﬂﬂ 01
neperos oTépacLIBeTCA

[TomyueH mnpaBWIBHBIA pe3ysbTaT. EAMHUIYY TiepeHoca W3 3HAKOBOTO pa3psiia KOMITBIOTEP
oTOpackIBaer.

4. A u B orpunarensusie. Hanpumep:

HecATUWYHAA 3anUck ABolyHEIE KOoakl
L =3 TN JononHuTentHLA ko4 Ynona -3
=T 11111001 JAencnHuTeneHeN KOG YMENa =7
= d"l’i’iﬁ'i’ﬁ“ HononHureneHsi kg wcna =18
nepeHoc oTGpackLIBETCA

[TosrydeH mpaBUIIBHBIN pe3ysbTaT B AOMOJHUTEIBHOM Ko/ie. EAMHNIY nepeHoca 13 3HaKOBOTO
paspsiia KOMIIBIOTEpP OTOpachbIBaeT.

Cayyau mepernoJiHeHUs JUIsl TOMOJHUTENBHBIX KOJOB pacCMaTPUBAIOTCA MO aHAJIOTHUU CO
ciy4asMu S5 ¥ 6 J1st OOpaTHBIX KOOB.

CpaBHeHHe paccMOTPEeHHBIX (OpPM KOIMPOBAHWS WeJdbIX YHCEJI €O 3HAKOM
NOKAa3bIBAeT:

e Ha nmpeoOpa3oBaHHe OTPHUUATEJHLHOr0 YHCJIAa B OOpPaTHBIH KOX KOMIBIOTEP
3aTpaYynBaeT MeHbllle BpeMeHH, YeM Ha Nnpeodpa3oBaHue B JONOJTHHUTEILHBIH KO,
TaKk Kak [OCJeJHee COCTOUT W3 JIByX IIAaroB — o00pa3oBaHHUS OOpaTHOro Kojaa M
npuOaBIeHUs €IUHULIBI K €r0 MIAAIIEMY pa3psiay;

e BpeMsl BbINOJHEHHUS CJIO0KEHHM /UISl TOMOJHUTEIbHBIX KOJOB 4YHCeJ MeHbIle, YeM
AJIsl MX O0PaTHBIX KOA0B, IOTOMY YTO B TAaKOM CJIOKEHHM HET MepeHOoca eAMHMIIBI U3
3HAKOBOT'O pa3psjia B MIIAIIMIA pa3psia pe3yibraTa.



YMHOKEeHNe U TeJIeHne

Bo MHOrHX KOMMBIOTEpaX YMHOKEHHE TTPOU3BOAUTCS KaK MOCIEA0BATEIILHOCTD CIIOKEHUH
u casuroB. Jus storo B AJIY wumeercss perucTp, Ha3bIBAaEMbI HAKAIIMBAKIIUM
CyMMATOPOM, KOTOPBIH 10 Hayasa BRIMOJHEHUS ONEpallii COAEePKUT YMCJI0 HOJIb. B mipouiecce
BBIMIOJIHEHHSI OIEpallid B HEM TOOYEpPEAHO pPa3MEIIaloTCsl MHOKMMOEe U pe3yJbTaThl
NMPOMEKYTOUYHBIX CJI02KE€HMH, a TI0 3aBEPIICHUH ONepallii — OKOHYATEJbHbIN pe3yJ/bTar.

Hpyroi peructp AJIY, yyacTByoImuii B BBIIIOJIHEHUU ITOW ONEpallii, BHAYAJI€ CONEPHKUT
MHOKHTeJb. 3aTéM [0 MeEpe BBINOJIHEHUS CJIOXKEHUH cojepxalieecs B HEM YHCJI0
YMeHbIIaeTcs, IOKA He JOCTUIHeT HYJIeBOI'0 3HAYEHH .

Jns niumoctpanuu ymHokuM 110011, va 101101,.

Hakannuesarowwi cymmMatop  Muoxurenes

000000000000 101104
+ 110011

-+ 110011 101100
110011 Crmevr Ha gHe No3uBMK Breso

4 - 101200

110011 CaBur Ha OOHY NOZUL LD BNE B0

4 1810010111 1004000
118811 CAEVI Ha 236 NoIUBKK BB

4100811179011 400000

JeneHue Ui KOMIIbIOTEpa SIBJIETCS TpyAHOW oneparuei. OOBIYHO OHO peaau3yercs
IIyT€M MHOTOKPAaTHOI'O NIPUOABIIEHUS K IEJIMMOMY JIOMOJIHUTEIBHOTO KO/Ia ACTUTEI.

4.13. Kak npeacTaBJsiioTCsi B KOMIIbIOTEPE BelleCTBEHHbIEC YU CJIa?

Cucrema BelIeCTBEHHBIX YHCEJ B MAaTEMATHYECKMX BBIYMCJICHHSX NPeINoJiaraercs
HeNpepbIBHOM M 0eCKOHEYHOil, T.€. HE MMEIOLIECH OrpaHMYEHUM Ha AWANa30H U TOYHOCTh
MpeaACTaBJICHUA YUCCIL. O,Z[HaKO B KOMIIBIOTCPAX YUCIId XPAHATCA B pCTUCTPAX U sUeiKax maMsITH
C OTPaHUYEHHBIM KOJIMYECTBOM Pa3psloB. B ciaencTere 3TOro cucremMa BeleCTBEHHbIX YHCel,
NpeACTABUMBIX B MALIMHE, SIBJISETCS JMCKPEeTHOH (IpepbIBHOI) U KOHEYHOIA.

[Ipn HammcaHuM BEIECTBEHHBIX YHCEI B IIPOrpaMMax BMECTO IPUBBIYHON 3amsTON
IOPUHSITO CTaBUTh TOYKY. JlJi1 0TOOpakeHHs BEIIECTBEHHBIX YMCEJ, KOTOPhIE MOTYT OBITh Kak
OUYCHb MAJICHPKUMU, TaK U OYEHb OOJIBIIMMU, UCHOJB3YETCs (popMa 3amucu Yyuces ¢ NOPSIAKOM
OCHOBaHHs cUCTeMbI cumciaenus. Hanpumep, necstiuanoe yucio 1.25 B 3T0# (hopMe MOKHO
IIPEICTABUTH TaK:

1.25°10°=0.125"10'=0.0125 - 10> = ...

HNJIN TaK:
12.5-101'=125.0"10%=1250.0- 10> = .....

JIro60e urcio N B cucTeMe CUHCIICHHUS ¢ OCHOBaHHEM ( MOXKHO 3amucaTh B Buae N = M- qp, rmue




M — MHOXHTENB, coAepkKaIui Bce UG PHI uncia (MaHTHCCA), a P — IeJI0e YHCTIO,
Ha3bIBaeMOE MOPSAKOM. Takoii crioco0 3amucy YrceNT Ha3bIBACTCS MPeCTABJIeHHEM YHCIa €
I1aBaKoLel TOYKOIA.

Ecnu "mnaBarommas" Todka pacmoioxkeHa B MaHTHCCE Tepes] epBoi 3Havameit nudpoii, To
npu (UKCUPOBAHHOM KOJIMUECTBE Pa3psiioB, OTBEIEHHBIX IOJI MAHTHCCY, OOECIECUHBAETCS
3aMuch MAKCUMAJIBHOTO KOJIMYECTBA 3HAYAIIMX IU(pP YKcIa, TO €CTh MaKCHMalibHas TOYHOCTh
npescTaBiIeHus yucia B Manune. M3 storo cienyer:

ManTtucca 10/15kHa ObITh IPAaBUJILHONM APO0bI0, y KOTOPO# nepBasi nu(pa nocjae TOYKH
(3ansToi B 00LIYHOM 3anmucH) oTjim4Ha oT HyJas: 0.1, <= |[M| < 1. Ecau 3T0 TpeGoBaHue
BBINOJIHEHO, TO YHCJI0 HA3bIBAETCH HOPMAJIH30BAHHBIM

MaHTuccy U nops0K (-MYHOT0 YKCIIa IPUHATO 3aUCHIBATh B CUCTEME C OCHOBAaHHEM (, a
caMO OCHOBaHHE — B J€CSATUYHON cucteme. [Ipumepbl HOpMaTM30BaHHOTO NMPEACTABICHUS:

Hecarnunas cucrema JIBonuHas cuctema
753.15=0.75315 " 10%; —101.01 =—0.10101 - 2" (mopsimok 11, = 310)
—0.000034 =—0.34"10"; 0.000011 =0.11 2" (mopsimox —100, = —4).

BemiecTBeHHbIE UnciIa B KOMIIBIOTEPAX Pa3JIMYHBIX TUIIOB 3aIIMCBIBAIOTCS MO-Pa3HOMY, TEM
HE MEHEEe, BCe KOMNBIOTEPbl MOJAEPKMBAIT HECKOJIBKO MEKIYHAPOIHBIX CTAaHIAPTHBIX
(¢opMaTOB, pazIMYAIOLIUXCHA MO TOYHOCTH, HO HMMEWIIMX OJIMHAKOBYIO CTPYKTYpPY
cJIe1yIoLero BUaa:

n-1 n-2 190
[ I B ] - N *
AHAK MAHTHCED) CMeLLe M NOPRAAOK ABSONOTHAR BANMYMHE MAHTVECH]

31ech MOPSAOK N-pa3psiAHOrO HOPMAIM30BAaHHOIO 4YHCIIA 337aeTcs B TaK Ha3bIBAEMOM
cMelleHHOi ¢opMe: eciu Ui 3aJaHus MOPSIKa BBIACICHO K pa3psiioB, TO K HCTHHHOMY
3HAYCHUIO TIOPSJIKA, MPeACTABJIEHHOI0 B JOMOJHHUTEJBLHOM KoOJe, IPUOaBISIOT CMEIICHUE,
paBHOE (21"1 — 1). Hanpumep, nopsiaok, MpUHUMAIOITUN 3HAYEHUST B auama3zoHe oT —I128 mo
+127, npencraBisercs CMEIIEHHBIM MOPSIIKOM, 3Ha4eHHsI KOTOporo MeHstorcs ot 0 1o 255.

Hcnonp3oBaHue CMeH_IeHHOI‘/JI (1)0pMLI MO3BOJIACT MPOU3BOJAUTE OIICpAllMU HAZl OPsSAAKAMU,
KakK HaJq 0e33HaKOBBEIMU qucCiiaMy, 4TO yIpomacT oncpanun CpaBHCHHUA, CJIOKCHUA U BbIUYUTAHUA
MOPAAKOB, a TAKKC YIIPOIIACT ONCPALUIO CPAaBHCHUA CaMUX HOPMAJIM30BAHHBIX YU CCII.




Yem Oomble pa3psgoB OTBOAUTCS TOJ 3alMCh MAaHTHCCHI, TE€M BBIIIE TOYHOCTh
npeAcTaBieHus 4ducia. Yem Oouplie paspsmoB 3aHUMAET IMOPSIOK, TEM IIUpPE JHANa3oH OT
HAaUMEHBUIET0 OTIIMYHOTO OT HYJIS YHcia 0 HauOOJBLIETr0 YMCIia, MPEeICTAaBUMOIO B MAallldHE
IIpU 3aJJaHHOM (hopmarTe.

Crnenyer OTMETUTb, YTO BEIECTBEHHBIM (opmaTr ¢ M-pa3psiHOW MaHTHUCCOH MO3BOJSET
a0COJIIOTHO TOYHO MPEJCTABIIATH M-pa3psIHbIC IENble Yucha, T. €. J00e JBOMYHOE Leso0e
4mCcII0, coepIkalnee He 0oJiee m pa3psiioB, MOXKeT ObITH 0e3 MCKAKeHUIl mMpeodpa3oBaHoO B
BellleCTBEHHbIH (popmar.

4.14. Kak xoMnblOTEp BBINOJHACT apupMeTHIecKue 1eiiCTBUS HA/l
HOPMAJIM30BAHHBIMHU YUCIAMH?

K Havamy BBIONHEHUS apUPMETHIECKOTO JACUCTBHUS ONEPaHIbl ONEPaIlUK MOMEIAIOTCS B
COOTBETCTBYIOIINE peructpsl AJIY.

CJiokeHue M BBIYUTAHUE

HpI/I CIIOKCHUMW U BbIYUTAHUW CHadalla IMPOU3BOAUTCA IMOATOTOBUTCIIbHAA OICpalus,
Ha3bIBa€Mas BbIpABHUBAHHEM MOPIAAKOB.

B pesynbrare BbIpaBHUBaHUS MHOPSAJKOB OJHOMMEHHBIE pPa3psiibl YHMCET OKa3bIBAIOTCS
PacIIOJIOKEHHBIMH B COOTBETCTBYIOIIMX pPa3pslax OOOMX PETHUCTPOB, MOCIE YET0 MAHTHCCHI
CKJAIbIBAIOTCA WJIH BBIYHTAKOTCA. B ciyuae HeoO0XOIMMOCTH TOJYYECHHBIH pe3ynbTar
HOpMaJM3yeTcsl MyTeM CIBUTa MaHTHCCHI pe3yjbTaTra BieBo. Ilocie Kaxaoro caBura BIIEBO
MOPSAZIOK pe3yJIbTaTa YMEHbBIIAETCS HA €IUHUILY.



Hpumep 1. Cnoxuth JBOMUHbIE HOpMau3oBanHee uncaa 0.10111 2" u 0.11011 - 2'°,
Pa3zHocTh MOpAOKOB ciaraeMbIX 3/€Ch paBHA TpPeM, IOITOMY IEpesa CIOKEHHMEM MAaHTHCCA
IIEPBOT'0 YHUCJIA CIBUrAETCS HA TPU pa3psijia BIPABO:

e.00010111%2"
011011 *2"
0.111011112"
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IIpumep 2. BbINOJHUTE BBIYMTAHKE BOMYHBIX HOpManu3oBaHHbIX uucen 0.10101 - 2%y
0.11101 - 2'. Pasnocts MOPSAKOB YMEHBIIAEMOTO M BBIYMTAEMOIO 3/I€Ch paBHA EIMHUIIE,
[03TOMY I€peJl BBIUNTaHUEM MAHTHCCA BTOPOTO YMCIIA CABUTAETCS HA OJIUH pa3psi]] BIPaBO:

0.10101 -2
0.011101 *2"

0.001101 =2°

Pesynbrar mosyuusics He HOPMAJIM30BAHHBIM, MO3TOMY €r0 MAHTHCCA CABUTAETCH

BJIEBO HA JIBA pa3psiia C COOTBETCTBYIOIIUM YMEHBIIIEHUEM MOpsiaka Ha aBe equHunsl: 0.1101 -
0
2",

YMHOXKEeHHE

HpI/I YMHOXCHHUHU ABYX HOPMAJIU30BAHHBIX YHUCEI UX MMOPAAKH CKIAABIBAIOTCA, & MAHTUCCHI
ICPEMHOKAIOTCA.

IIpumep 3. BEINOTHUTS YMHOKEHUE ABOUYHBIX HOPMAJIM30BaHHBIX YHCE:

(0.11101°2""-(0.1001 2"y = (0.11101-0.1001) - 2"V = 0.100000101 - 2'°%.

Jesnenue

[Ipu nenenun AByX HOPMAIM30BAHHBIX YUCEI U3 MOPSAIKA JEIUMOT0O BBIYUTAECTCS MOPALIOK
JeUTENs, @ MAaHTHCCA JISJIMMOTO JEIUTCS HA MAHTUCCY JENUTENs. 3aTeM B CiIydae
HE00XOAMMOCTH MOITY4YEHHBIH Pe3yIbTaT HOPMaIU3yeTCsl.

IIpumep 4. BoInoaHUTH €JIEHUE JBOMYHBIX HOPMAIM30BAHHBIX YHCEIT:
0.1111-2':0.101°2" =(0.1111:0.101) 2"V =1.1-2"=0.11-2"

Hcnonb3oBaHne mpeACTaBICHUS YHMCEN C IUIABAIOIIEH TOYKOW CYIIECTBEHHO YCJIOKHSET
cxeMmy apu(MeTHKO-JIOTHYECKOTO YCTPOHCTBRA.



4.15. Ynpaxknenust

4.1. Ucnonb3ys [IpaBuno Cuera, 3anumure nepsbie 20 HenbIX YUCell B JECATUYHOM, TBOUYHOM,
TPOUYHOM, MATEPUYHON U BOCBMEPUYHON CUCTEMAaX CUUCIICHUS.

4.2. Kakue 1ienple yucnia ciaenyroT 3a YUCIaMu:

a) 1o e) Lg; 1) Fie;

6) 1012; }K) 78; M) 1F16;

B) 1112; 3) 378; H) FF16;

r) 1111y ) 177s; 0) 9AF9,¢;
1) 1010115; K) 7777s; 1) CDEF 6 ?

4.3. Kakue nenble yncia npeaecTByOT YUCIaAM:

a) 10,; e) 10g; 1) 1046;

6) 10102; )K) 203; M)2016;

B) 10002; 3) 1008; H) 10016;
r) 10000; u) 110s; 0) Al0sg;
) 101005; x) 10005; 1) 10006 ?

4.4. Kaxoit uudpoii 3akanynBaeTcst yeTHoe ABonuHOoe uncio? Kakoit mudpoit
3aKaHYMBAETCs HEUETHOE IBOMYHOE uncino? Kakumu nudpaMu MOXKET 3aKaHYUBATHCS YETHOE
TPOUYHOE YUCIIO?

4.5. Kakoe Han6OospIee JecITUIHOE YUCIO0 MOYKHO 3aMucarh TpeMs mudpamu:

o a) B IBOMYHOH CHCTEME;
o 0) B BOCbMEpUYHOMN CUCTEME;
o B) B IIECTHAALATEPUYHON cucTeme?

4.6. B xakon cucreme cuncnenus 21 + 24 = 100?
Pemenne. [lycth X — McKkoMOe OCHOBaHuE cucTeMbI cuncienus. Torga 100, =1 - xX+0-x'+0
‘XO, 21,422-X1 +1 'XO, 24X=2'X1 +4-x° TaKI/IMO6p330M,X2:2X+2X+5I/IJIPIX2-4X-
5 =0. [TonoXUTETPHBIM KOPHEM 3TOr0 KBAJAPAaTHOTO YPABHEHMUSI ABIISETCA X = 5.

OtBer. Yncna 3anucaHsbl B MATEPUYHON CUCTEME CUUCIICHHUS.
4.7. B xako#i cucteme CYMCIIEHUS CIPABEJIMBO CIEIYIOIIEE:

o a)20+25=100;
o 0)22+44=110?

4.8. [ecatuyHoe uymcio 59 skBUBANIEHTHO uucily 214 B HEKOTOpPOMl Apyroil cucreme
cuncienus. Haligure ocHOBaHUE dTOM CUCTEMEL.



4.9. IlepeBenure umcia B JAECATHUYHYIO CUCTEMY, a 3aT€M IIPOBEPHTE pE3YJIbTaTBhl,

BBITIOJTHUB oOpaTtHbIe MIEPEBOJIBI:
a) 1011011y; e) 517s; 1) 1F6;
0) 101101115; x) 1010g; M) ABCjg;
B) 0111000015; 3) 1234s; H) 101016;
r) 0,1000110,; n) 0,34s; 0) 0,A4s;
) 110100,115; K) 123,41g; n) 1DE,C8s.

4.10. IlepeBenure umclia U3 JAECATUYHONM CHCTEMBI B JIBOMYHYI), BOCBMEPHUUYHYIO M
HIECTHAILATEPUYHYIO, A 3aTeM IIPOBEPHTE PE3yJIbTAaThl, BHIITOIHUB 00pAaTHBIEC TIEPEBOIBI:

a) 12510; 6) 22910; B) 8810; I‘) 37,2510; II) 206,12510.

4.11. IlepeBenute yncna U3 ABOMYHON CUCTEMBI B BOCBMEPUYHYIO U IIECTHAATEPUUHYIO,

a 3aTeM IIPOBEPHTE pe3yJbTaThl, BBIIIOJIHUB oOpaTHbIe [IEPEBOMBL:
a) 1001111110111,01115; r) 1011110011100,11;
6) 1110101011,10111015; o) 10111,11111011115;
B) 10111001,1011001115; e) 1100010101,110015.

4.12. IlepeBenuTe B ABOUYHYIO U BOCBMEPUYHYIO CUCTEMBI IIECTHAILATEPUYHBIE YK CIIA!

a) 2CE16; 6) 9F4016; B) ABCDEM,; F) 1010,1011(,; ,Z[) 1ABC,9D1(,

4.13. Brimumure 1essle Yncia:

a) ot 101101, no 110000, B nBOUYHOI cUCTEME;
6) ot 2023 1o 10003 B TPOUYHOI CHCTEME;

B) OoT 143 10 203 B BOCBMEPUYHON CUCTEME;

T) oT 2816 10 30;6 B IIECTHAAATEPUIHON CHCTEME.

O O O O

4.14. JInsa necatuuHbIX ynucena 47 ¥ 79 BBINONHUTE LIETIOYKY NEPEBOJOB U3 OJTHOM CUCTEMBI

CYHCIICHUS B APYTYIO:
@D

4.15. CocTaBbTe TaOIUILIBI CIIOKEHUS OJTHO3HAYHBIX YUCENI B TPOMYHOMN U MSTEPUUHOMN
CHCTEMaX CUHCIICHHS.



4.16. CocraBbTe TaOIUIIBI YMHOXEHHS OJTHO3HAYHBIX YKCE B TPOUYHOM U MATEPUUHON
CHCTEMaX CUHCIICHHS.

4.17. Cnoxunre qucia, a 3aTeéM IMMPOBCPHTC PE3YyJIbTAThI, BHIITIOJIHUB COOTBETCTBYIOIIUC
JACCATHYHBIC CIIOKCHHUA:

a) 1011101, m 11101115; n) 375 u 75s; n) Aig 1 Fie;
6) 1011,101, u 101,0115; e) 165z u 37; K) 1916 1 Cig;
B) 1011, 11, m 111,155 x) 7,55 14,65; 1) A,Bie 1 E,Fig;
r) 10115, 11,1, m 111y 3) 63, 1731 7s; M) Ei6, 916 11 Fis.

4.18. B kakux cucreMax CUHUCIECHHS BBIIOJHEHBI cClenyromue ciaoxenus? Haiinure
OCHOBAHUS KAKJ0M CUCTEMBI:

al 98 £) 1345 8 10101 r} 765 g 9F
* 8o 278 4 1M1 . 576 4 56
121 3523 1011 877 79

20000 2462 167

4.19. Haiinute TE€ NOJCTaHOBKU JCCATUYHBIX HU(P BMECTO OYKB, KOTOpBIC JEIAIOT
MPaBUILHBIMU BBIMTMCAHHBIC PE3YJIbTATHI (pa3Hble ITUGPHI 3aMEMIAIOTCs Pa3HBIMUA OYKBaMH ):

6 A
a) . ABCD 4+ AB
+ ABCD ABC
BDCEC BCB
ABCDA r) ABCD a) ABCD
FLCDA + EFBCA + ABCEF
FLCLKN GHGCL) EGDHIG
4.20. Berature:
a) 1112 nu3 101002, )1) 158 nu3 208; I/I) 1A16 nu3 3116;
6) 10,1 12 u3 100,12; e) 478 us3 1028; K) F9E16 u3 2A3016;
B) 111,12 u3 100102, )K) 56,78 u3 1018; JI) D,116 u3 B,9216;

r) 10001, w3 1110,115;  3) 16,545 13 30,01; ™) ABCi6 13 567816

4.21. [lepeMHOXbTE YKCIIA, @ 3aTEM MPOBEPHTE PE3YIbTATHI, BHINOIHUB COOTBETCTBYIOIIUE
NECATUYHBIE YMHOKEHUSI:

a) 101101, n 101,; n) 37s u 4g;
6) 111101, 1 11,01,; e) 16gu 7s;
B) 1011,11, m 101,15; xK) 7,55 1 1,6s;

r) 101, u 1111,001,; 3) 6,25g u 7,123.



4.22. Paznenute 10010110, ma 1010, u mpoBepbTe pe3ynbTaT, YMHOXas JEIUTENIb Ha
Y4acTHOE.

4.23. Paznenaute 10011010100, Ha 1100, 1 3aTeM BBIIOJHUTE COOTBETCTBYIOLIEE
NECATUYHOE U BOCBMEPHUHOE JCJICHHE.

4.24. BorunciauTe 3Ha4€HUS BBIPAXKCHUIM:

a) 2565+ 10110,1; " (605 + 1249) - 1F6;
0) 1AD6- 1001011005 : 1010, + 217s;
B) 101019+ (10656 - 110111015) [ 12g;
r) 1011, °1100; : 145 + (100000, - 4053).

O O O O

4.25. Pacnionio)xure CleqyroIue Yucia B IOPSAKE BO3PACTAHUA:

a) 748, 1100102, 7010, 3816;

0) 6E 6, 1423, 11010015, 100,;

B) 7775, 1011111115, 2FF 6, 500,0;
F) 10010, 11000002, 6016, 1418-

O O O O

4.26. 3anumuTe yMEHBIIAOIIHACS st uucel +3, +2, ..., -3 B oqHOOaliTOBOM (hopMmare:
o a) B IpsIMOM KOJE;
o ©0) B 00OpaTHOM KOJE;
o B) B JOINOJHUTEIHOM KOJIE.

4.27. 3anumuTe yucaa B npsMoM koje (¢popmat 1 Gaiir):

a) 31; 0) -63; B) 65; T) -128.

4.28. 3anuiuTe yucia B 00paTHOM U JAOMOJTHUTENBHOM Kojaax ((popmar 1 OaiT):

a) -9; 0) -15; B) -127; T) -128.

4.29. Haiinure necaTUUHbIE NPEICTABICHUS YUCEN, 3aITMCAHHBIX B IOMOJIHUTEILHOM KOJIE:

a) 1 1111000; 6) 1 0011011; B) 1 1101001; r) 1 0000000.

4.30. Haitnute necaTuuHbIC MPEICTABICHUS YMCEN, 3aITMCAHHBIX B OOpaTHOM KOJIE:

a) 1 1101000; 6) 1 0011111; B) 1 0101011, r) 1 0000000.

4.31. BolnosHUTE BBIYUTAHMS YMCEN MYTEM CIIOKEHUS UX OOpaTHBIX (IOMOJHUTENBHBIX)
K0/10B B opmare 1 GaifT. YKakuTe, B KaKMX CIydasiX UMEEeT MECTO MEpEroIHEHUE pa3psiiHON
CEeTKH:



a)9-2; r) -20 - 10; x) -120 - 15;
06)2-9; n) 50 - 25; 3)-126 - 1;
B)-5-7; e) 127-1; n)-127 - 1.

OtBetbl — Pazgen 4. Apudmernyeckne 0CHOBbI KOMIIBIOTEPOB

4.1. B) Tponunas: 0, 1, 2, 10, 11, 12, 20, 21, 22, 100, 101, 102, 110, 111, 112, 120, 121,
122, 200, 201; r) narepuunas: 0, 1, 2, 3, 4, 10, 11, 12, 13, 14, 20, 21, 22, 23, 24, 30, 31, 32, 33,
34.

4.2. a) 105; ©0) 110,; B) 10002; 1) 100005; 1) 101100,; e) 2g; x) 10g; 3) 405; m)
200g; x) 10000g; ) 1016; ™) 2016; H) 10056, 0) 9AFA6; m) CDFOy6.

4.3. a) 1,; 0) 1001,; B) 1115; 1) 11115, m) 10011,; e) 7s; x) 17g; 3) 775; m) 107g;
K) 7778; .]'I) F16; M) 1F16; H) FF16; 0) AOF16; l'l) FFF16.

4.4. YeTHOE IBOMYHOE YHMCIIO OKaHUYMBaeTcs udpoi 0, HedeTHOe TBOMYHOE — I poit 1,
4yeTHOe TpondHoe — mudpamu 0, 1 wmm 2.

4.5.a) 7;0) 511; B) 4091.

4.7. a) HU B KaKoii; 0) B IIECTEPUIHOM.

4.8. OcuoBanue 5.

4.9.a) 91; 6) 183; B) 225; 1) 35/64; n) 52,75; e) 335; x) 520; 3) 668; n) 7/16; K) 8333/64; a) 31;
M) 2748; 1) 4112; 0) */e4; m) 478% /1,




4.10. a) 11111015 175s; 7Dig; 6) 11100101,; 345s; ESi6; B) 10110005; 130s; 5816; 1)
100101,015; 45,25; 25,416; 1) 11001110,0015; 316,15; CE,216.

4.11. a) 11767,345; 13F7,76; 6) 1653,5645; 3AB,BA6; B) 271,5473; B9,B386; 1) 13634,65;
179C,C16; }]) 27,76748; 17,FBC16; e) 1425,623; 315,C816.

4.12. a) 10110011105; 1316g;  0) 1001111101000000,; 117500s;  B)
10101011110011011110,; 25363365; 1) 1000000010000,000100000001,; 10020,04015; 1)
1101010111100,100111015; 15274,4725.

4.13. a) 101101,, 1011105, 101111,, 110000,; 6) 2023, 2103, 2113, 2123, 2203, 2213, 2223,
10003; B) 143, 155, 163, 175, 208; 1) 2816, 2916, 2A16, 2B16, 2Ci6, 2D16, 2E16, 2F 16, 3016;

4.14. a) 4710 - 1011112 - 573 - 4710 - 578 - 1011112 - 2F16 - 471() - 2F16 - 1011112 - 4710; 6)
7910- 1001111, - 117g-7919- 1175 - 10011115 - 4F 6 - 7910 - 4F16 - 10011115 - 79,.

4.15.
+ 0 1 2 3 4
0 O 1 2 4
+ 0 1 2 1 1 2 3 10
0 O 1 2 2 2 3 4 10 11
1 1 2 10 3 3 4 10 11 12
2 2 10 11 4 4 10 11 12 13
4.16.
x 0 1 2 3 4
0o 0 0 O 0
x 0 1 2 1 0 1 2 3 4
0o 0 0 O 2 0 2 4 11 13
1 0 1 2 3 0 3 11 14 22
2 0 2 11 4 0 4 13 22 31

4.17. a) 110101005; 6) 10001,0,; B) 10101,15; 1) 11001,15; m) 1345; e) 224s; x) 24,35; 3)
34¢; 1) 19165 K) 2516; 1) 19,A16; M) 2646.



4.18. a) B 16-i1; 6) B 10-i1; B) B 3-if; 1) B 8-if; o) B 16-ii.

4.19. B) A=9, B=4, C=5, D=3, F=l1,

L , B=6, C=2, D=5, E=9, F=7,
G=1, H=0, I=4, J=8; ) A=9,B=3,C=4,D

0, M=7, N=8; 1) A=3
2 H=7, 1=6.

, E=1, F=8, G=0,

4.20. 2) 11015; 6) 1,115; B) 1010,15; 1) -10,015; 1) 35; €) 33s; %) 22,15; 3) 11,255; m) 1716; K)
1A9216; .]'l) -1,7E16; M) 4BBC16.

4.21. a) 111000015; 6) 11000110,015; B) 1000000,1015; 1) 1001011,1015; 1) 174s; €) 1425;
&) 15.265; 3) 55.2222.

4.22. 1111,.

4.23. 11001115,; 10349; 147s.

4.24. 2) 149310; 6) 54210; B) 142010; ) 1110.

4.25. a) 110010, 386, 745, 7010; 6) 1423, 10049, 11010015, 6Ei6; B) 1011111115, 50040,
7778, 2FF16; F) 11000002, 6016, 1418, 10010.

4.26. a) 00000011, 00000010, 00000001, 00000000, 10000001, 10000010, 10000011; 6)
00000011, 00000010, 00000001, 00000000, 11111110, 11111101, 11111100; B) 00000011,
00000010, 00000001, 00000000, 11111111, 11111110, 11111101.

4.27.2a) 00001111;6) 10111111; B) 01000001; r) HEBO3MOKHO.

4.28. OOparseii: a) 11110110, 6) 11110000, B) 10000000, r) HEBO3MOXKHO.
Hononuurensusiii: a) 11110111; 6) 11110001; B) 10000001; r) 10000000.




4.29. a) -8; 6) -101; B) -23; 1) -128.

4.30. a) -23; 0) -96; B) -84; 1) -127.

4.31. O6patnsiii: a) 00000111; 6) 11111000; B) 11110011; r) 11100001; x) 00011001; e)
01111110; x) nepenonanenue; 3) 10000000; ) HeBo3MOxkHO. Jononuurensusiii: a) 00000111;
0) 11111001; B) 11110100; r) 11100010; x) 00011001; e) 01111110; ) mepenosiHeHHE; 3)
10000001; m) 10000000.




'naBa 5. Jlormyeckune oCcHoOBbI

KOMMNbIOTEPOB

5.1. Yro Takoe anaredopa Joruku?

Aneebpa no2uku — 3TO pa3zien MaTEMAaTUKHU, U3Y4alOIUil BEICKA3bIBAHUS, PACCMATPUBAEMBIE CO
CTOPOHBI UX JIOTUYECKHUX 3HAUCHHUH (MICTUHHOCTH WJIM JIOXKHOCTH) M JIOTHYECKUX ONEpaLuii HaJ
HUMH.

Anrebpa JOruKM BO3HHKJIA B cepenuHe XIX Beka B TpyJax aHIJIMHCKOTO MaTeMaTHKa
Jxopm:ka Bynas. Ee co3maHue mnpencTaBisiio coOOW TOMBITKY peliaTh TpagullMOHHBIE
JIOTHYECKHE 3a/1a4yl anreOpandyecKuMU METOIaMu.

YT0 K€ TaKO€ JJOTMYECKOE BBICKA3LIBaHUE?

Jlocuueckoe bickasvleanue — 3T0 11000€ MOBECTBOBATEIHLHOC MNpEAJIOKCHUC, B OTHOILICHUN
KOTOPOro MOXXHO OJHO3HAYHO CKa3aTb, ICTUHHO OHO HUJIX JIOKHO.

bxopox bynb

Tak, HanpuMep, npeasioKeHue "6 — yvemnoe yucao" cienyer CYUTaTh BHICKA3bIBAHUEM, TAK
Kak oHO ucTuHHOE. [Ipennoxenue "Pum — cmoauya Ppanyuu" TOXE BHICKA3BIBAHHUE, TaK KaK
OHO JIO)KHOE.

Pazymeercs, He Besikoe NpeNIO:KeHHE SBJSIETCS JOTHYECKHM BBICKA3bIBAHHEM.
BrickaszpiBaHMSIMU HE SBISIIOTCA, HAmpUMeEpP, TPEeMIOKeHUs "yuenHuk Oecsimozo kiacca" Wu
"ungpopmamuxa — unmepecnwiti npeomem". IlepBoe TpeqIOKEHHE HUUETO HE YTBEpXKAaeT 00
YYEHHUKE, a BTOPOE MUCIIONIBb3YET CIUIIKOM HEONpelenEHHOe MOHITUE "unmepechwiii npeomem".
BompocurenbHbie U BOCKIMLIATEIbHBIE MPEAJIOKECHUS TAK)KE HE SBISIFOTCS BBICKA3BIBAHUSIMU,
HOCKOJIBKY TOBOPUTH 00 MX HCTHHHOCTH WJIN JIOKHOCTH HE UMEET CMBICIIA.

[Ipennoxenus tuna "6 copode A 6onee munnuona scumeneil", "y neeo conyovie 2naza" He
SIBIISTIOTCSI BBICKQ3bIBAHUSIMU, TaK KaK JUIS BBISCHEHHSI UX UCTUHHOCTH WM JIO)KHOCTH HY)KHBI
JIOTIOTHUTEIHHBIE CBEJCHUS: O KAKOM KOHKPETHO TOpOJie WJIM YelIOBEeKe HJAET pedb. Takue
NIPE/VIOKEHUSI HA3bIBAIOTCS 6bICKA3bIEAMENbHBIMU (DOPMAMU.

Buickaszvlieamenvras d)ODMa — 3TO MOBCCTBOBATCIILHOC MPECAJIOKCHUC, KOTOPOC MIPAMO U
KOCBCHHO COJACPIKUT XOTA OBI OHY ICPEMEHHYIO U CTAHOBHUTCS BBICKa3bIBAHUEM, KOT' Ia BCC
TINEPEMECHHBIC 3aMCIIAOTCA CBOMMUA 3HAYCHHUAMMU.




Anrebpa JOTUKH paccMaTpUBaeT JTH000€ BBICKA3BIBAHUE TOJBKO C OJHOM TOYKU 3PCHUS] —
ABJISIETCSl JIW OHO WCTUHHBIM WM JIOKHBIM. 3aMETUM, YTO 3a4YaCTYK) TPYAHO YCTAHOBHMTH
HCTHHHOCTh BBICKa3bIiBaHMA. Tak, HaMpuMep, BBICKAa3bIBAaHUE '"Ma0wadb NoGepxXHOCMuU
Unouiickozo oxeana pasna 75 man k6. km" B OTHOM CUTYallMd MOKHO MOCUUTATh JIOKHBIM, a B
Ipyroil — HUCTUHHBIM. JIO)KHBIM — Tak KaK yKa3aHHOE 3HAau€HHE HETOYHOE U BOOOIIE HE
SBIISIETCS. TIOCTOSTHHBIM. VICTHHHBIM — €cliu paccMaTpUBaTh €ro Kak HEKOTOpOe MPUOIMKEHHE,
MIPUEMIIEMOE Ha MPaKTUKE.

"o
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YnorpebnsieMble B OOBIYHON pedd ClIOBA W ClOBOcouyeTaHus ''He', " "uin",
"ecaH... , TO", 'Torma M TOJABKO TOrAa'" W Jpyrue TO3BOJSIIOT M3 YK€ 3aJaHHBIX
BBICKA3bIBAHUI CTPOUTH HOBBIC BBICKA3bIBaHMs. TaKWe CIOBA M CIIOBOCOYETAHHUSI HA3BIBAIOTCS

JIOTHY€CKUMHU CBA3ZKaMMU.

Beicka3bpiBaHus1, 00pa30BaHHbIE U3 IPYIHX BbICKA3bIBAHUM C IOMOILBIO JTOTHYECKUX CBS30K,
Ha3bIBAIOTCSA  COCTABHBLIMHU. BBICKa3bIBaHMs, HE SBIAIOLIMECS COCTABHBIMM, HA3bIBAIOTCS
3JIEMEHTAPHBIMH.

Tak, Hampumep, W3 dBJEMEHTApHBIX BbICKa3blBaHUU "[lempos — epau", "llempoe —
waxmamucm" TPU MOMOIIM CBSI3KHU "u'" MOKHO MOJIYYUTh COCTAaBHOE BbICKa3biBaHue "llempog —
épay u waxmamucm', TOHUMaeMoe Kak "llempoe — epau, xopouio ueparowuil 8 wiaxmamol".

[Ipu momomm cBsi3kM "wiu" W3 3THX K€ BBICKA3bIBAHUN MOXHO MOJIYYUTh COCTaBHOE
BbICKa3bIBaHue "llempos — epau unu waxmamucm", TIOHAMaeMO€ B airedOpe JIOTHKH Kak
"Ilempos unu 8pay, unu WAxXMamucm, Ui U 8pay u WUaxmamucm 0OHOBPEMEeHHO" .

WCcTHHHOCT, MK JIOXKHOCTh MMOoJIy4a€MbIX TaKUM O6p3.30M COCTaBHBIX BBICKa3bIBaHUH
3aBUCUT OT UICTUHHOCTH HJIN JIOKHOCTH 3JICMEHTAPHBIX BBICKA3bIBAaHHUH.

Y1o0bl 00paliaThesl K JIOTHYECKHM BBICKAa3bIBAHMAM, MM HAa3Ha4alT uMeHa. [lycts
yepe3 A 0003HaueHO BbICKaszbiBaHue "Tumyp noedem nemom Ha mope”, a uepe3 B —
BbICKa3bIBaHue "Tumyp nemom omnpasumcs 6 2opwul”. Toraa cocraBHOE BhICKa3biBaHue "Tumyp
Jlemom noovieaem u Ha mMope, u 6 copax" MOXXHO KpaTko 3amucath kak A u B. 3xece "u"
— JloTuyecKas cBsi3ka, A, B — joruueckue nepeMeHHbIE, KOTOpPbIE MOTIYT NPUHUMATh
TOJIBKO JBa 3HaueHus — '"uctmHa" wiaM  "JI0XKb", 0003HayaeMble, COOTBETCTBEHHO, "l" m
HOH'

Ka)KI[aSI JIOTUYCCKasA CBiA3Ka pacCMATpUBACTCA KaK OIlCpalud Had JIOTMYCCKUMU
BBICKA3bIBAaHMSIMM U UMEET CBOE Ha3BaHHE U 0003HAUEHHE:

HE Omneparust, BeIpakaeMasi CIoBOM "me”, Ha3bIBaeTCs OTPULIAHMEM M 0003HaYaeTCs

4epTOil Ha/l BBICKa3bIBaHHEM (Win 3HAKOM 1). Bpicka3biBaHHe A HCTHHHO, KOT/A A JIOXKHO, H
JOXHO, Korga A uctunHo. Ilpumep. "JIyna — cnymuux 3emau" (A); "JIlyna — me cnymuuk

Bemnu" (A).

", n

u Omnepanus, BeIpakaeMasi CBSI3KOM "u”, Ha3bIBaeTCS KOHBIOHKIMeEH (JaT. conjunctio
— COGJIWHEHWE) WIH JIOTUYECKUM YMHOXCHHEM M o0o3HadaeTcss Toukod " " (MOXKET Takxke
0003HauaTbcs 3HaKaMu A Win &). Bricka3zbiBaHne A © B MCTHHHO TOTJIa M TOJIBKO TOTJIa, KOTia
00a BeicKa3bpiBaHus A u B uctunHbl. Hanpumep, BeickazpiBanne "10 deaumcs na 2 u 5 6onvute
3" WCTHUHHO, a BBICKa3bBaHusg  "10 deaumcsa na 2 u 5 ne 6onvwe 3", "10 ne oenumcesa na 2 u
5 6onvwe 3" "10 ne oenumca Ha 2 u 5 He 6oavwe 3" — JIOXKHBL.



nJIin Omnepanus, BeIpakaemasi CBSI3KOW "uru"” (B HEHUCKIIOYAIOIIEM CMBICIE 3TOTO
CJIOBa), Ha3bIBaeTCA /M3bIOHKIMeN (yar. disjunctio — pas3feneHue) WIH JOTHYSCKUM
CIIOKEHHEeM U 0003HayaeTcsi 3HakKoM V (WM TutrocoM). BrickasesiBanue A v B 11oxHO Torna u
TOJIBKO TOTJa, Koraa o0a BeicKasbpiBaHus A u B moxnsl. Hanpumep, BrickazbiBanue 10 ne
Ooenumcesi Ha 2 unu 5 He 6onvwe 3" J0KHO,  a BBICKa3bIBaHUA "10 Oenumcsa Ha 2 unu 5 6oavuue
3" "10 oenumca nHa 2 unu 5 ne 6oavwe 3", "10 ne oerumcsa Ha 2 uau 5 6oavuie 3"
HUCTHHHBI.

n n,

EC.HI/I-TO Omneparusi, BeIpaxkaemasi CBsi3kamMu  "ecau ..., mo", "uz ... credyem”,
".. e1eyem ...", Ha3bIBAaCTCS MMILIMKaIUeN (1atT. implico — TECHO CBS3aHbI) M 0003HAYAETCS
3HakoM —> . BrickasbiBanue A—>»B 10HO Torma u TonbKO TOrma, KOrga A WCTHHHO, a B

JIO’)KHO.

Kakum ke o00pazoM MMIUIMKALMS CBSA3BIBAET JABA 3JEMEHTAPHBIX BBICKA3bIBaHHA?
[ToxakeM 3TO Ha MpUMeEpEe BBICKA3BIBAHWU: "Oanmubili yemulpéxyeonvbHuk — keaopam” (A) u
"OKONIO  0aHH020 UYEeMbIPEXY20bHUKA MOJNCHO onucams okpyscHocms" (B). Paccmorpum
cocraBHoe BhicKasbiBanne A—>B ., nonumaemoe kak "eciu OamHblll  uembIPEXY2ONbHUK
Kéaopam, mo OKOIO He20 MOJMCHO onucams oxpyycHocms”. ECTh TpWM BapuaHTa, Korjaa
BoicKasbiBanne A—>B uctunno:

1. A uctuHHO M B HCTUHHO, TO €CTh JaHHBIH YETHIPEXYTOJBHUK KBAJIpaT, U OKOJIO HErO
MOYKHO OIUCAaTh OKPY>KHOCTb;

2. A 10xHO U B HCTHHHO, TO €CTh JaHHBIA YETHIPEXYTOJbHUK HE SBIJISETCS KBAJpaToOM, HO
OKOJIO HETO MO>KHO OIIMCATh OKPYKHOCTB (pa3yMeeTcsi, 3TO CIPaBEJIMBO HE AJISl BCSIKOTO
YEeTBIPEXYTOJIbHUKA);

3. A 5n0xHO U B 10%HO, TO €CTh JaHHBII YETHIPEXYTONBHUK HE SBISAETCS KBAaIPAaTOM, U
OKOJIO HETO HEJb3sl OMUCATh OKPYKHOCTb.

JIo:KeH TOJIbKO OIUH BapHaHT, KoOrjaa A HCTHHHO, A B JOKHO, TO €CTb IlaHHBIfI
I-IeTpréX}/F OJIbHUK SBJISICTCS KBAAPaTOM, HO OKOJIO HETO HCJIb3A ONIMCATh OKPYKHOCTD.

B oObnHOM peun cBsizka  "ecau ..., mo" OMUCBHIBAET NMPUYMHHO-CICACTBEHHYIO CBS3b
MEXy BbICKa3bIBaHUSIMU. HO B JIOrHYEeCKUX OmMepanusiX CMbICT BbICKAa3bIBAaHUI HE YUUTHIBAETCA.
PaccmaTtpuBaeTcs TONBKO MX HCTHMHHOCTh WM JIOKHOCTh. [lo3ToMy He Hamo cMylarbes
"0ECCMBICICHHOCTBIO"  HMMIUIMKALMK, OOpa30BaHHBIX BBICKA3bIBAHUAMHU, COBEPLICHHO HE
CBSI3aHHBIMU TI0 coziepkanuto. Hampumep, Takumu: "eciu npesudenm CILIIA — oemoxpam, mo
6 Appuke 6ooamcs xcupagut”, "eciu apbys — seo00a, mo 6 benzokononke ecmv OeH3uH".

PABHOCUJ/IBHO Orneparus, BbIpakaemasi CBSI3KAMHU "'mocoa U MOJbKO

mozoa", "Heobxooumo u docmamourno", "... pasHocuivho ...", HA3bIBACTCA IKBUBAJICHIINCH WIIN

NBOMHON MMIUIMKAnued M oOO3HAuaeTcsd 3HAKOM “—= WiIM ~. DBpickasbiBanue A <> B
HCTUHHO TOrJa M TOJLKO TOorna, kKordga 3HadeHnss A um B coBmagaror. Hanpuwmep,
BBICKa3bIBaHU  "24 Oenumcs na 6 mozoa u moavko mozoa, kozoa 24 oemumcs na 3", "23
denumces Ha 6 mo20a u moavbko mozoa, ko2oa 23 deaumcsa Ha 3" WUCTHHHBI, a BHICKA3bIBAHUS
"24 denumcs Ha 6 moaoa u mosbko moaoa, koeoa 24 deaumces na 5", "21 denumcs na 6 mozoa
U MONIbKO mo20a, ko2oa 21 oeaumces Ha 3" JTOXKHBL.

Bricka3zpiBanust A u B, oOpa3zyiomme coctaBHOe BbickazbiBaHue A <> B, moryTt ObITh
b 9

COBEPIICHHO HE CBA3aHbI M0 COAEPKAHUIO, HAIpUMep:  "mpu 6onvuie 08yx" (A),  "nuneeurwvl

arcugym 6 Aumaprxmuoe” (B). OTpunaHUSAMH 3TUX BBICKAa3bIBAaHUU SIBIISIOTCS BBICKA3bIBAaHUS



"mpu ne 6orvue 08yx" (&), "nuneeunvt ne scueym ¢ Aumapkmuoe” (B). OOpazoBaHHBIC U3
BhICKa3piBaHM A U B cocraBHbIe BEICKa3biBaHus A<= B Hu A <> B UCTHHHEI, a

BbICKa3piBaHud A<= B u A == B — H0XHBbIL

I/ITaK, HaMH pPaCcCMOTPEHbI NATH JOIHYECKHX onepaunﬁ: OTpUIIaHuEe, KOHBIOHKIIUA,
AU3BIOHKIIMA, UMILIMKAIUA U1 SKBUBAJICHIIUA.

TakuMm oOpa3om, omepamuii OTPUUAHHUSA, TU3BIOHKIUM M KOHBIOHKIHH JOCTATOYHO,
4TO00bI ONMUCHIBATH U 00PadATHIBATH JOTHYECKHE BHICKA3bIBAHUS.

[Topsitok BBITIONHEHUST JIOTHYECKHUX OTEpaldid 3a/laeTcsi KPyriasiMu ckoOkamu. Ho mis
YMEHBIIICHUSI 4YHCla CKOOOK JIOTOBOPUJIMCH CUYUTATh, YTO CHAayala BBIMOJHICTCS OMepanus
orpunianus ("He"), 3aTeM KOoHBIOHKIHS ("H'"), MOCIIe KOHBIOHKIIUU — MU3bIOHKIMS ("win") 1 B
MOCJIEIHIOI0 0Yepe]lb — UMILTAKAIIHS.

5.2. Uto Takoe jJoruvyeckas popmyaa?

C noMompb0 JOrMYecKMX MEePeMEeHHBIX M CHMBOJIOB JIOTMYECKHMX onepanui Jrodoe
BbICKa3bIBaHHE MOKHO (OpPMAJIM30BaTh, TO €CTh 3AMEHHUTh JOTHYeCKOH (opmyJI0ii.

B n. 1 onpenenens! 3jaeMeHTapHbIe (OPMYJIbI; B 1. 2 JaHbl NPaBUJIa 00pa3oBaHus M3
JII00BIX JaHHBIX (POPMYJI HOBBIX (hopmy.I.

B kauecTBe mpuMepa pacCMOTPHUM BBICKa3bIBAHUE "eciu 5 KYnato A610KU Ul abpUKocsl, mo
npucomosnto pykmossiii nupo2". ITo BbIcKaszbiBaHue (opmanuzyercs B Buae (A v B) — C.
Takast ke (opmysia COOTBETCTBYET BBICKAa3BIBAHHMIO  "eciu Heopv 3naem awmenutickuil uiu
SANOHCKULU A3bIK, MO OH NOJLYYUM MeCmo nepesooyuxa’.

Kak mokaseiBaer anamu3 ¢opmynsl (A v B) — C, mpu omnpenenéHHBIX COYSTAHHUIX
3HauYeHHUI niepeMeHHbIX A, B 1 C oHa npuHHMaeT 3HaueHue "uctTuHa", a Mpu HEKOTOPBIX IPYTUX
COYETaHUsX — 3HaueHue "Joxp" (pa3depure CaMOCTOATENIBHO 3TH ciaydau). Takue (HopMyJibl
Ha3bIBAIOTCS BHIMOJIHUMbIMH.



Hexotopsie popMyIibl MpUHUMAIOT 3HAYCHUE "UCTHHA" TIPH JIFOOBIX 3HAYEHUAX UCTUHHOCTH

BXOJAIIMX B HUX TIepeMeHHbIX. TakoBoi Oyzmer, Hampumep, ¢opmyra A v A,
COOTBETCTBYIOIIAsi BBICKA3BIBAHUIO "Dmom mpey2onbHUK npsamoy2oibHbulll Ul KOCOY20ibHbllL ",
Orta ¢opMmyna HCTUHHA M TOTJa, KOTJa TPEYTrOJbHUK MPSMOYTOJIbHBIA, W TOT/a, KOrja
TPEYTOJIBHUK HE MPSMOYTOJbHBIA. Takue (popMyIbl HA3bIBAIOTCS TOMKAECTBEHHO MCTHHHBIMHU
dopmynamMu wiv TaBTOJIOTUsIMH. BbICKa3biBaHUs, KOTOpPhIe (HOPMAIU3YIOTCS TaBTOJOTHSIMH,
Ha3bIBAIOTCS JIOTHYECKH HCTUHHBIMHU BBICKA3bIBAHUAMU.

B kagectBe npyroro mpumepa paccMoTpuM GopMmydy A © A, KOTOPOH COOTBETCTBYET,
HanpuMmep, BbICKa3blBaHue "Kams camas 6vlcokas 0eeouka 6 Kuacce, U 8 Kiacce ecms 0e80UKU

gviue Kamu". OueBumHO, uTo 3Ta (hOpMyIa JIOXKHA, TaK Kak 160 A, mub6o A o6sA3aTeIbHO
noxHo. Takuwe (OpMynbl HA3BIBAIOTCA TOMKIAECTBEHHO JIOKHBIMU (opMyJaMH  WIH
NMPOTHBOPEeYNsIMHU. BrICKa3bIBaHUs, KOTOpbIE (pOpMATU3YIOTCS TPOTHBOPEUHSIMH, HA3BIBAIOTCS
JIOTHYECKH JIO)KHBIMHU BBICKA3bIBAHUAMU.

Ecin nBe dopmynsl A u B oTHOBpEeMEHHO, TO €CTh NIPH OJUHAKOBBIX HAOOpax 3HAUYCHUH
BXOJSIIUX B HHUX MEPEMEHHBIX, NMPUHUMAIOT OJMHAKOBBIE 3HAUYECHHS, TO OHHU HA3BIBAKOTCS
PABHOCHJILHBIMH.

PaBHOCHIBHOCTh JBYX (OpMys anreOpbl JIOTUKA OOO3HA4YaeTcs CHUMBOJIOM "=" WM
cumBojioM "=" 3amena ¢GopMyabl IPyro, €l paBHOCHIBHOW, HA3bIBACTCS PABHOCHJILHBIM
npeodpa3oBaHueM JAHHON (HOPMYIIBI.

5.3. Kakas cBs13b MexAy aJre0poi JIOTUKU U ABOMYHBIM
KOAMPOBAHUEM?

MaremaTnueckuil anmapaT anreOpbl JOTMKM O4Y€Hb YIOOEH Uil ONUCaHWs TOro, Kak
(YHKIMOHUPYIOT amIMapaTHble CpeJICTBa KOMIIBIOTEpA, IOCKOJIBKY OCHOBHOH —CHCTEMOM
CUHCJIEHUS B KOMIIBIOTEpE SBISIETCA JBOMYHAs, B KOTOPOM ucmonb3yrorcs uugppsl 1 u 0, a
3HAUEHUH JIOTUYECKUX NEPEMEHHBIX TOXke JBa: “1” u “0”.

W3 storo cinenyer nBa BeIBOJA:

1. omHM M TE e yCTPOUCTBA KOMITBIOTEPA MOTYT IMIPUMEHATHCS sl 00paOOTKH U XpaHEHUS
KaK 4HCIIOBOW MH(POpMAIIUH, MPEACTABICHHON B JBOMYHON CHUCTEME CUHCICHUS, TaK U
JIOTUYECKHUX MEPEMEHHBIX;

2. Ha DJTame KOHCTPYHPOBAHHS alllapaTHBIX CpPEIACTB anredpa JIOTHMKH IO3BOJISIET
3HAYUTEILHO YIPOCTUTH JIOTHYECKHE (YHKIMH, OIMHCHIBAIOIINE (YHKIIMOHUPOBAHUE
CXEM KOMIIBIOTEpA, W, CJIENOBATEIbHO, YMEHBIIUTh YUCIO AJIEMEHTAPHBIX JIOTHYECKHUX
3JIEMEHTOB, U3 JECATKOB THICSY KOTOPBIX COCTOSIT OCHOBHBIE Y3JIbl KOMIIBIOTEPA.

5.4. B kakoM BHjie 3alIMCHIBAIOTCS B NAMATH KOMIILIOTEPA U B
perucTpax npoieccopa JaHHble H KOMaHbI?

JlaHHbIe U KOMaH/AbI MPECTABISAIOTCS B BUJE JBOMYHBIX MOCIEAOBATEIIBHOCTEN pa3IMuHON
CTPYKTYpbl ¥ AnuHbl. CylIecTBYIOT pa3jinyuHble PU3NYECKUE CIOCOObI KOAUPOBAHUS ABOUYHON
uHpopMaImu. MBI yKe pacCMOTPENH CIIOCOOBI 3aMUCH JBOMYHOW MH(OPMAIIMKA HA MATHUTHBIX
nuckax 1 Ha CD-ROM. B 371eKTpOHHBIX YCTPOUCTBAX KOMIBIOTEPA JBOMYHBbIE eIMHHUIIBI Yalle
BCero KOAUPYHTCcH 0osiee BBICOKHM YPOBHEM HANpPSIKeHHs, YeM JABOMYHbIC HYyau (Win
HA000pOT), HAIPUMED:
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5.5. Uto Takoe JIOTH4eCKHH 3JIeMEeHT KOMIIbIoTepa?

Jloeuyeckuil snemenm KoMnbvlomepa — 3TO YaCTh IIEKTPOHHOHN JIOTHYECKOM CXEeMBI, KOTOpast
peanu3yeT IEMEHTAPHYIO JIOTHYECKYIO (DYHKIIHUIO.

Jlorn4ecKuMH 3JIeMEHTAaMH KOMIILIOTEPOB SABJAIOTCHA dJIeKTPpoHHbIe cxembl U, HJIU,
HE, U—HE, WJIN—HE u npyrue (Ha3bIBacMble TAK)KE BEHTHJISIMH), a TAK)KE TPUITEP.

C moMOmBI0 3TUX CXeM MOXHO peaju30BaTh JIIOOYIO JIOTHUECKYIO (YHKIIHIO,
OTMCHIBAIONTYI0 PaboTy yCTpOHcTB KommbioTepa. OObIUHO y BEHTWIIEH ObIBaeT OT JABYX [0
BOCHMH BXOJIOB M OJIMH HJIM JIBa BBIXO/IA.

UtoObl mpencTaBUTh JBa JIOTUYECKMX cocTosHMs — “17 um “0” B BEHTWIAX,
COOTBETCTBYIOIIME MM BXOJHBIC M BBIXOJHBIC CUTHAIBl UMEIOT OJMH M3 JBYX YCTAaHOBIIEHHBIX
ypoBHei HanpsokeHus. Hanpumep, +5 BoabT u 0 BOJIBT.

Bricokuii ypoBeHb OOBIYHO COOTBETCTBYET 3HaueHHIO “‘mctuHa” (“17), a HM3KHH —
3Ha4YCHHIO “T0XKB” (“0”).

Kaxaplii JIOrMYecKHil JJ1eMeHT HMeeT CBOe YCJI0BHOe 0003HA4YeHHe, KOTOpoe
BbIPa’KaeT ero Jornyeckyrw (QyHKHW, HO He YyKa3blBaeT Ha TO, KakKkasg HMEHHO
3JIEKTPOHHAs CXeMa B HEM peajJiM30BaHA. DTO YNPOILACT 3alUChb M NOHUMAaHHME CIIOKHBIX
JJOTHYCCKHUX CXCM.

Pa60Ty JJOTNYCCKUX 3JICMCHTOB OIIMCBHIBAIOT C IIOMOIIBIO T3.6HI/II_[ HCTUHHOCTH.

Tabauya ucmunnocmu 3TO TAOIUYHOE MPEICTABICHUE JIOTMUECKON CXeMBI (omepaiun), B
KOTOPOM IEePEUYHCICHBI BCE BO3MOXKHBIE COUETAHUS 3HAUYCHUI HICTUHHOCTH BXOJIHBIX CUTHAJIOB
(omepaH1oB) BMECTE CO 3HAUEHHEM UCTUHHOCTH BBIXOJHOTO CUTHaa (pe3yJIbTaTa Onepalun)
JUISL KQXKIOTO U3 THX COYCTAHMIA.

5.6. Uro Takoe cxembr U, WJINU, HE, I—HE, WJIU—HE?

Cxema U

Cxema U peanusyer KOHBIOHKIMIO ABYX WM 0oJiee JJOTHYECKUX 3HA4YeHHI. Y CIOBHOE
0003HaueHNE Ha CTPYKTYpHBIX cxeMax cxeMmbl U ¢ 1ByMs BXOAaMu IpeACTaBIeHO Ha puc. 5.1.




X — Xy

Puc. 5.1

Tabnuua uctTuHHOCTU cxeMbl U

X y X'y
0 0 0
0 1 0
1 0 0
1 1 1

Ennnuna Ha Beixoge cxembl M Oyaer TOoraa M ToJbLKO TOrAa, KOrJa Ha BceX BXOAAaX
OyayT enuHunbl. Korga xorsi 061 Ha 0AHOM BXojAe OyaeT HOJIb, HA BbIXOJAE TaK:Ke Oyaer
HOJIb.

CBs13b MEXAY BBIXOJIOM Z 3TOM CXEMBbI M BXOJAMH X U y OIHCHIBAETCS COOTHOILIECHHUEM:
z = X ’ y
(untaercs kak "x m y"). Omepanus KOHBIOHKIIMM Ha CTPYKTYPHBIX CcXeMaX OO0O3HayaeTcs
3HakoM "&"  (umrtaercs kak '"'ammepciHA'), SABISIONIMMCS COKPAIIEHHOM 3amuChiO
aHTJIMICKOTO ciioBa and.

Cxema NN

Cxema UJIN peanm3yeTr IM3BIOHKIMIO ABYX WIH 0oJiee JJOrHYecKUX 3HaYeHuii. Korma
X0Ts1 OBl Ha o;yHOM Bxojie cxembl UJIU Oyner eawHMIa, Ha €€ BRIXOJC TakKe OYyICeT equHUIIA.

VYcnoBHoe o0o03HaueHHE Ha CTPYKTypHbIX cxemax cxembl WJIM ¢ nByms BxonaMu
npejcTaBieHo Ha puc. 5.2. 3Hak "'1" Ha cxeMe — OT ycTapeBIIero 0003HauYeHUs AU3bIOHKLINN
kak ">=1" (T.e. 3HaYeHHWE AMIBIOHKIIUU PABHO EAMHMIIC, €CITU CyMMa 3HAYCHHUH OlepaHIoB
Oonbiie wiam paBHa 1).  CBs3b MEXIy BBIXOJAOM Z JTOH CXEMbl M BXOJaMH X U Yy
ONUCHIBAETCS COOTHOIICHUEM: Z =X VY (uuTaercs kak "x mam y").

X — XVY
‘y‘_

Puc. 5.2



Tabnuma ucruanoctu cxemol UJINU

X y XVy
0 0 0
0 1 1
1 0 1
1 1 1
Cxema HE

Cxema HE (unBeprTop) peanusyeT ornepanuio oTpuianus. CBsi3b MEXYy BXOJIOM X 3TOM
CXEMBI U BBIXOJIOM Z MOXKHO 3allMcaTh COOTHOUICHHEM Z= X ,XTJe X 4YHuTaeTrcd kak ''He
x" wm "uHBepcus x'".

Ecnu na Bxoge cxembl 0, To Ha Beixone 1. Korma Ha Bxoxe 1, Ha Beixozme (. YcioBHoe
0003HaYeHHE HA CTPYKTYPHBIX CXeMax MHBEPTOpa — Ha PUCYHKE 5.3

X
X— o——

Puc. 5.3

Tadmuua nctuaoctu cxemsl HE

X x
0 1
1 0

Cxema U—HE

Cxema MU—HE cocrout u3 snemenra M u MHBEpTOpa M OCYLIECTBIIET OTpPULIAHUE
pesyinbrata cxembl M. CBsa3p MEXIy BBIXOJOM Z M BXOJAaMHU X M Y CXEMBI 3alMCHIBAIOT

cienyrommmM obpazom: & =%'¥, rge #+¥ uuraercs kak ''MHBepcus X M y'. VYcinoBHOe
o0o3HadYeHHe Ha CTPYKTYypHbIX cxemax cxembl HW—HE c nByms BXomaMu MpeicTaBIICEHO Ha
pucyHke 5.4.



Puc. 5.4

Taobnuua uctuaaocty cxemsl UI—HE

X y =
0 0 1
0 1 1
1 0 1
1 1 0

Cxema NIN—HE

Cxema MWJIM—HE coctout u3 anementa UJIM u uHBepTOopa U OCYIIECTBISET OTPULIAHUE
pesysbrata cxembl MJIM.  CBsA3b MEXIy BBIXOJOM Z W BXOJAMH X My CXEMBI 3alMCHIBAIOT

crenyrommm oopazom: E =uw ¥, rme Zw¥, unmraercs kak "mHBepcus X wiamy ". YcioBHOe
obo3HaueHne Ha cTpyKTypHbIX cxemax cxembl MJIM—HE c nByms Bxomamu mpeacTaBiIeHO Ha
puc. 5.5.

1
X— Xvy
o
y_
Puc. 5.5

Taonuua uctuagocty cxemsl UJIM—HE

X y ™
0 0 1
0 1 0
1 0 0
1 1 0




5.7. Uto Takoe Tpurrep?

Tpueeep — 3TO ANEKTPOHHAS CXEMa, IIMPOKO MIPUMEHsIEMasi B pETUCTPaxX KOMITbIOTEpa st
HaJEXKHOTO 3aIOMUHAHUS OJHOTO pa3psAia ABOUYHOTO Kofa. TpHUrrep UMeeT 1Ba yCTONYHUBBIX
COCTOSIHHSI, OJTHO M3 KOTOPBIX COOTBETCTBYET ABOMYHOMN €AMHUIIE, a IPYTrO€ — ABOMUYHOMY
HYJIIO.

TepMuH TpHUrrep NpouCXOAUT OT AHTIMUCKOro cioBa trigger — 3aménka, CIyCKOBOM
Kpro4ok. J[ist 0603HaueHus 3TOW CXEMBI B aHIJIMICKOM sI3bIKe Haie ynorpeoisercs: repmut flip-
flop, uyTo B mepeBoie 03HAYAET “XJjomaHbe”. ITO 3BYKOIMOIpaxaTeIbHOE HA3BaHUE YJICKTPOHHOM
CXEMBbI yKa3bIBaeT Ha €€ CrocOOHOCTh MOYTH MTHOBEHHO MepexoauTh (“mepedpachiBaThes’) U3
OJTHOT'O AJIEKTPUYECKOI'O COCTOSIHUS B IPyroe U HA0OOPOT.

Camblil pacnpoCTpaHEHHBIM THUI TpuUrrepa — Tak HaszbiBaeMblii RS-tpurrep (S u R,
COOTBETCTBEHHO, OT aHTJIMICKUX Sef — yCTaHOBKa, U reset — cOpoc). YcioBHOE 0003HAYCHHE
TpUrrepa — Ha puc. 5.6.

5 —| 0 140

R—] 1 0F——>4Q

Puc. 5.6

OH MMeeT JIBa CHMMETPHYHBIX BX01a S ¥ R 1 IBa cCHMMETpUYHBIX BhIxoaa Q u (d , mpuuem

BBIXOJJHOM CUTHAN Q SABJIACTCA JIOTUYCCKUM OTPUIAHHUEM CHUT'HAJIa Q.

Ha xaxnapiii U3 AByX BXoAoB S W R MoryT monmaBaThCsi BXOJHBIE CHUTHAJIbl B BHUIC

KpPaTKOBPEMEHHBIX UMITYJIbCOB ( —|]—|— ).
Hannuue umnynbsca Ha BXoze OyJ1eM cUUTaTh €IMHULEH, a €0 OTCYTCTBHE — HYJIEM.

Ha puc. 5.7 noxkazana peammsauust tpurrepa ¢ nomouipto BeHTwien WJIM—HE wu
COOTBETCTBYIOIIAs TaOJINIa UCTUHHOCTH.

S—»

I—» U_’_Q

R—»

Puc. 5.7




S

0 | 0 | 3ampemieHo
0|1 1 0
1 |0 0 1

XpaHeHue
oura

[Ipoananu3upyeM BO3MOXHBIE KOMOWHAIIMK 3HAYCHHH BX0J0B R 1 S Tpurrepa, ucnons3ys
ero cxeMmy u tabnuny uctuaHoctu cxemsl MJIM—HE (Taba. 5.5).

1. Ecnm Ha Bxoabl Tpurrepa moaatb S=“1", R="“0", To (He3aBUCUMO OT COCTOSIHHSA) Ha
BbIxozie Q BepxHero BeHTM s nosiButcs “0”. Ilocie 3Toro Ha BXoJaxX HUKHETO BEHTUJIS

okaxercs R=“0", Q=“0" u BeIxox T craHer paBHBIM “17.
2. TouHo Tak xe npu mogade “0” Ha Bxox S u “1” Ha Bxox R Ha Beixoze . mosButcs “07, a
Ha Q _ C(l"}.
Ecnu nva Bxoasl R u S nogana nmoruueckas “1”, To cocrosuue Q u () He MeHsercs.

4. Tlomaya Ha o6a Bxoma R m S mormyeckoro “0” MOKET MPUBECTH K HEOJHO3HAYHOMY
pe3yabTaTy, MOATOMY 3Ta KOMOWHAIMS BXOAHBIX CUTHAJIOB 3aMpeIeHa.

(O8]

[TockosbKy OAMH TPUITEP MOXKET 3alIOMHUTH TOJIBKO OJUH Pa3ps]l IBOMYHOTO KOAA, TO AJIs
3allOMUHAHKS 0alTa HY»XKHO 8 TPHUITEPOB, /IS 3allOMHHAHUS KWJI00aiTa, COOTBETCTBEHHO, 8 X
2'" = 8192 tpurrepos. CoBpeMeHHbIC MHKPOCXEMBI TAMSATH COACPYKAT MUAIUTHOHBI TPUITEPOB.

5.8. Uto Takoe cymmarop?

CYMMaTO[z — OTO 3JICKTPOHHAsA JIOTMYCCKasd CXEMa, BBITIOJIHAIOIAsA CYMMHUPOBAHUC IBOUYHBIX
YHUCEII.

CyMMaTop CIy>XKHUT, MpPEXAE BCEro, IEHTPAIbHBIM Y3JIOM apu(METUKO-JIOTHYECKOTO
YCTPOICTBA KOMIBIOTEPA, OJHAKO OH HAXOAWUT MPUMEHEHHE TaKKe U B JIPYTUX YCTPOHCTBax
MAaIIUHBI.

MHoropaspsiiHblii  ABOMYHBLIM CyMMATOpP, IPEAHA3HAYEHHBIM U1 CIIOKCHUS
MHOTOpPa3psiIHBIX [BOMYHBIX 4YHCEJ, NpeacTaBJsieT €000 KOMOMHALMIO OJXHOPa3PAIHBIX
CYyMMAaTOpPOB, C pacCMOTPEHHMs KOTOpPBIX MBI M HayHEM. YcloBHOe OOO3HaueHHE
OJIHOPAa3psIIHOTO cymMMarTopa Ha puc. 5.8.

Syl 8 1 (e
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Puc. 5.8




[Ipu cnoxennn uncen A u B B ogHOM i-OM paspsiie NPUXOANUTCS MUMETh JETO0 C TPEeMs
udpamu:

1. uudpa a; mepBoro ciaraemoro;

2. mudpa b; BTOpOro ciaraemMoro;

3. mepeHoc p;; U3 MIIAJIIIETO pa3psa.

B pesynbrare crnoxxeHus Moay4yaroTcs 1B HUQPHI:

1. mudpa c; 111 CyMMBI;

2. nepeHoc p; U3 JAHHOTO pa3psija B CTAPIIHA.

Takum 00pazoMm, OAHOPA3PSIAHBINA ABOMYHBIH CYyMMATOpP €CTh YCTPOWCTBO C TpeMs

BXO/IaMH U JIBYMS BBIX0IaMH, paboTa KOTOPOTO MOXET OBITh ONHCaHa CIEAYIONmEH Tabaumen
VUCTUHHOCTH:

Bxozpl Brixozsr
crarsenoc |craraene | ToPEH0S | Cyma | lepenoe
0 0 0 0 0
0 0 I ! 0
0 1 0 ! 0
0 1 1 0 :

1 0 0 ! 0
1 0 ! 0 !
1 1 0 0 !
1 1 I ! !

Ecan Tpe6yeTc;1 CKJIQJIbIBaTh JABOWYHLIC CJIOBa IJIWHOM JBa M ooiee 6I/IT, TO MOKHO
HCIIOJIB30BAaTh IMOCJICAOBATCIILHOC COCAMHCHUC TaKNX CYMMATOPOB, HpI/I‘-IéM AJIAA ABYX COCEIHMX
CYMMAaATOPOB BBIX0J IIEPEHOCA OTHOI'O CyMMaToOpa siBJAACTCH BXOA0OM IJIA ApPYyroro.

Hampumep, cxema Boraucienus cyMmmbl C = (C3 €z C; Co) ABYX JABOMYHBIX TPEXPa3psIHBIX
yucen A = (a a; ag) u B = (b, by by) MokeT UMETh BU:
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5.9. Kakue 0CHOBHbIE 3aKOHbI BBINOJHAKTCS B ajreope JOruku?

B anre6pe JIOTUKH  BBIIMIOJIHAKOTCA  CICAYIOIIUC OCHOBHBIC 3aKOHBI, ITO3BOJIAIOIINC
IMPOU3BOAUTH mooicoecmeenbvle npeo6pa306aHuﬂ Jo2u4ecKux 6blpd9fC€HuL71

OCHOBHBIE 3AKOHBI AJICEBPBI JIOTHKH

3aKkoH Hng NJIN Hna U
IlepemecTurenbHbIil EWVF=yVE E-p=y-a
CoueTaTeNnbHbIi Fvipwa)m (Zvylvg E(p-glm(x-¥)-z
PacripenenuTebHbIIH EAyvZI)=X ¥yVviz xviy-z)=(xvyl-ixvz)
IIpaBuna ne Moprana vy =yeR B yEyex
N nemnorennuun o xmy Frxm g
[MornomeHus zvix-y¥i=x x(zvyl=x
CxierBaHus (x* ¥z =y (xwy) (xwy) =y
S:;f;f;’;:m Evlmyxvlml Elmxiz0ml
JIBOIHOTO OTpUTIAHUS x =y

5.10. Kak cocraBuTh Ta0JIMIy HCTUHHOCTH?

CornacHO OIpeaeNneHNo, TA0JUIAa HCTHHHOCTH JIOTHYECKO (OPMYJIbI BBIPaKaeT
COOTBETCTBHE MEKIY BCEBO3MOKHBIMU HA0OpaMu 3HAYEHWI NMepeMEeHHbIX W 3HAYEeHHSIMH

¢popmy.ibl.

Jns  dopmynbl, KOTopas CONEpKUT [JBE IE€peMEHHbIe, TaKUX HaO0OpPOB 3HAYEHUI
IIEPEMEHHBIX BCETO YEThIpE:

0,0), (0,1), 1,0, (@1,1).



Ecmm  ¢dopmyna comepXHT TpH TIEPEMEHHBIC, TO BO3MOXHBIX HA0OpPOB 3HAYCHUU
MEPEMEHHBIX BOCEMb:

0,0,0), (0,0,1), (0,1,0), (0,1, 1), (1,0,0), (1,0,1), (1,1,0), (1,1,1).
KonnyectBo HaOOpOB A1t GOPMYIIBI C YETHIPHMS IEPEMEHHBIMU PABHO LIECTHAALATH U T. 1.
Yno6HO# (opmMoil 3ammcu TpPU HAXOXKACHUW 3HaUYeHWH (HOpMyIbl sBIsieTcs Tabiwia,

cojepxalasi KpoMe 3HAa4eHUH MEepeMEHHbIX M 3HauyeHWid (OpMyJsibl Takke W 3HAaYeHHUs

MIPOMEKYTOUHBIX (POPMYII.

IIpumepsl.

1. CocraBuM Ta6JauMUy MCTHHHOCTH I (opMyasl X 'V~ X~ ¥~ X goropas
COJICPXKHUT JIBE TEPEMEHHBIE X W y. B mepBbIX IBYX CTONONAX TaOIMIBI 3alMINEM YETHIPEe
BO3MOXXHBIX TMapbl 3HAYEHHH ASTHUX MEPEMEHHBIX, B MOCIEIYIONIMX CTOJOIax — 3HaueHUus
IPOMEXKYTOUHBIX (OPMYJ M B TOCIETHEM CTONOIEe — 3HaueHue (opmyinel. B pesynbrare
HOJTYYHM TaOJHILy:

IepeMeHHBbIC T[IpOMEIKYTOUHBIE TOTHIECKHE (OPMYIIBI dopmyia
X ¥ x ;c';r TVY | xuy | X FvEVE | X PuEVIVE
0 0 1 0 0 1 1 1
0 1 1 1 1 0 1 1
1 0 0 0 1 0 0 1
1 1 0 0 1 0 0 1

N3 Tabmuipl BUIHO, YTO MPH BCeX HAOOpax 3HAYeHHMil MepeMeHHBbIX X M y (opmyaa

X ¥ X Fw XnpuauMaet 3HaYeHHUe 1, TO €CThb ABJISETCS MOMHCOECMEEHHO UCIMUHHOU.

2. Ta6MIa HCTHHHOCTH 151 hopMyanl X~ ¥ - (x ¥l

ITepemenHbie [TpoMexyTouHbIe TOTHYECKHE (POPMYITBI ®opmyna
x y Xy Xy y X ¥ Xy lx F)
0 0 0 1 1 0 0
0 1 1 0 0 0 0
1 0 1 0 1 1 0
1 1 1 0 0 0 0

W3 tabmunpsl BUAHO, YTO MPH BceX HAOOpax 3HAYeHUIl NMepeMeHHBIX X M Yy (opmy.na
X~ ¥+(x ¥ mpuaumaer 3na4enne 0, TO €CTh ABIAETC MONCOECHEEHHO TIONHCHOIL.



3. Ta6una HCTUHHOCTH 151 GOPMYJIbI X~ For XL

ITepemennbie [IpomexyTouHBIE JTOTHYECKHE (HOPMYJITBI dopmyna
x ¥ z ; Ew _T.r m x Xz X B E “E
0 0 0 1 1 0 1 0 0
0 0 1 1 1 0 1 1 1
0 1 0 0 0 1 1 0 1
0 1 1 0 0 1 1 1 1
1 0 0 1 1 0 0 0 0
1 0 1 1 1 0 0 0 0
1 1 0 0 1 0 0 0 0
1 1 1 0 1 0 0 0 0

N3 Tabmuubl BUAHO, YTO (opMyJia X F s X EB HEKOTOPHIX CJHydasiX NPUHHUMAET
3HaueHue 1, a B HeKOTOPbIX — (), TO €CTh SIBISICTCS. BHINIOJTHUMO.

5.11. Kak ynpocTuTh JIOTHYECKYIO hopMy.ay?

PaBHOCHIIBHBIE TTPeoOpa3oBaHUs JIOTHUECKUX (OPMYJ MMEIOT TO XK€ Ha3HAueHHE, YTO H
npeoOpazoBanus (opmyn B oOblyHOW anredpe. OHU ciyKaT Uid yOpolleHus (popmyn wiu
NpUBEICHUS UX K ONpPEJeNEHHOMY BHAY IyTEM HCIIOIb30BAaHHUS OCHOBHBIX 3aKOHOB anreOpbl
JIOTHKH.

IMon ynpowenuem gpopmynsl, He coepxalieil onepaunii UMIUTMKAIUU U SKBUBAJICHIUH,
MOHUMAIOT PAGHOCUNIbHOE NpeobpazosaHie, IPUBOAAIIEE K popMyIie, KOTopast MO0 COAEPIKHUT
10 CPAaBHEHUIO C UCXOJHOM MEHbIIEE YUCIIO ONEepaluii KOHBIOHKIIMYM U JU3BIOHKIIUY U HE
COZEPKUT OTPHULIAHUI HEAIEMEHTAPHBIX GOPMYJI, THOO COAEPIKUT MEHBIIIEE YUCIO BXOKICHUH
IIEPEMEHHBIX.

Hexoropbie mnpeoOpaszoBaHusi JOruYyeckux (opMyJ MOX0KM HA MNPeodPa30OBaAHUA
¢opmysn B o0bIYHOII ajaredpe (BbIHECEHHE OOMIETO MHOXKHTENS 32 CKOOKH, HCITOJIb30BAHUC
MEPEMECTUTENBHOTO M COYETATENbHOTO 3aKOHOB U T.II.), TOTJa Kak JAPyrue mpeodpa3oBaHusi
OCHOBAaHbl Ha CBOWCTBaX, KOTOPbIMH He 00/1aJaK0T onepanuud OObIYHON aJaredpsbl
(Mcmonbp30BaHUE PACTIPEACTUTENILHOTO 3aKOHA Il KOHBIOHKIIWU, 3aKOHOB TOTJIOIICHHUS,
CKJIenBaHwus, 1e Moprana u ap.).

[lokaxxem Ha npUMepax HEKOTOpble NpHeMbl H CHOCO0bI, NpPHMeHsieMble MPH
YIPOLIEHNH JIOTHYEeCKUX (popMy.I:

p EvyE =y y)=xyy=0yy=0y=0
(3aKOHBI aNTeOPHI JOTUKH MPUMEHSIIOTCS B CIEAYIOIIEH MOCIEI0BATEIPHOCTH: IPABHIIO JIE

MopraHna, codeTaTenbHbII 3aKOH, IIPAaBUJIO OIlepaluil IEPEMEHHON ¢ €€ MHBEPCHUEH U IIPABUIIO
orepauuii ¢ KOHCTAHTaMHM);




2 X'VwEVvFvE =X Vol vl =X (¥ ¥)vi=xvx =1

(mpumeHsieTcs npaBuio Ae Moprana, BBIHOCUTCS 32 CKOOKU OOIIMI MHOKHMTENb, UCIIOJIb3YETCS
IIPABUJIO ONIEPALIUN IEPEMEHHOM ¢ €€ UHBEpCUEN);

3 Gy Gvy)EeyI=Ge ey v Gy =yx
(ﬂOBTOpﬂETCﬂ BTOpOﬁ COMHO)KI/ITQJ]L, qTo pa3peH_IeHO 3aKOHOM HACMIIOTCHIIMH, 3aTCM

KOMOWHHUPYIOTCS JIBA TIEPBBIX U JBA MOCIECIHUX COMHOKUTEISI U UCTIOJIb3YETCs 3aKOH
CKJICUBaHUS);

XYVEVEZVE Z=XFVE-FZVE-Z (Y V)=
=X VX YV ZVEVEZVE V2= (X VVE- VAV -V ZVX-V-Z)=
" =X'FVVZ

(BBOAMTCS BCIIOMOTaTe/ILHbIN JJOrHYecKUii coMHOKuTeNL (¥ ™~ ¥ ); 3aTreM KOMOMHUPYIOTCS
JIBa KpailHUX U JIBa CPEIHUX JIOTUYECKUX CIAraeMbIX U HCIOIb3yeTCs 3aKOH MOTJIOMICHUS);

5 X¥YvZ=X “¥-Z=(X~V)"Z
(CHa“Iaﬂa I[OGI/IBaeMCH, ‘ITO6BI 3HAK OTpUI@aHHA CTOA TOJIBKO ICPEA OTACIIbHBIMU

NEPEMEHHBIMH, a HE TIepe/l UX KOMOMHAIMSIMH, ISl 3TOTO ABAXKABI IPUMEHSIEM IIPABUIIO J1€
Moprana; 3aTeM HUCII0JIb3YEM 3aKOH JBOMHOTO OTPHUIIAHHUS);

6) XYVX-YEZVE-Z2pm Xy -(IwZvZp)= X-(¥ wvZ-P)

(BBIHOCHTCH 3a CKOOKH O6H_[I/Ie MHOKUTCIIN,; HIPUMCHAICTCS IIPABUIIO onepaunﬁ C KOHCTaHTaMI/I);

XKUY ZVXVYVE= S VY VZVE- V- Z=XWYVZVX ¥ 2=
7) =EVZV(FuX-Y-Z)=xVvIVy
(K OTpUIIaHUAM HEdJIEMEHTApHBIX (POPMYIT IPUMEHSETCS PaBUIIO e MopraHa; HCIOIb3YIOTCS
3aKOHBI I[BOI‘/JIHOFO OTpULIAHUSA U CKHGI/IBaHI/IH);

X VWX VIV YV ZIVX YV Z2=X- YUV ZVY-ZWY-Z)=
8 = XA(F VY- DVF-Zv¥V-Z)=X-(yvy-Zvl)=x-1=x
(0Ot MHOYKUTEIH X BBIHOCUTCS 32 CKOOKHM, KOMOWHUPYIOTCS CllaraeMble B CKOOKax — MepBoe
C TPETBUM M BTOPOE C YETBEPTHIM, K AU3BIOHKINN ¥ Z+ ¥+E MPUMEHSETCS MPABIIIO OTIEPAIHN
NIEPEMEHHOI ¢ e€ MHBepcuei);

X-¥yvZ) XvyIvZ=X- V- XVX V- YVZ-XVvZ-yVvE=0v0v
VZXVZIYVZ=Z-Xv(EZvZ-(YyvD=2-Xv]l- YvD=2Z-XV¥V
VI=(Z-Xv)Vvy=(EZvD - EvIvy=1-EvIVY=XVIVY
9
(HCHOJ‘IBI;YIOTCH paCHpeHeHHTeHBHBIﬁ 3aKOH MJIs1 AU3BIOHKIUU, IIPABHUJIO OIICPpaAIlluU HepeMeHHOﬁ

C €€ MHBEPCHUEH, MPABWIIO OTIEPAIM ¢ KOHCTAHTAMH, IEPEMECTUTEIBHBIN 3aKOH U
pacrpeaenuTeNnbHbIN 3aKOH JJIs1 KOHBIOHKIIUN);



Xy X zvXyzvzt=x-yv-X-zvX-yvzvz-t)=
0 " Xy (X ZvX-yvZvz-D=X-yuX-y-ZvX-y-Z-t=X-y
(MCIIONIB3YIOTCS TIPABUJIO Jie MopraHa, 3aKOH JBOMHOIO OTPHIAHKS ¥ 3aKOH HOTJIOIIEHUS ).

W3 31X npuMepoB BUAHO, YTO MPH YNPOILIEHUH JIOTHYECKUX (OPMYJI HE BCETJja OYEBUIHO,
KaKkoil M3 3aKOHOB ajreOphl JIOTUKU clefyeT MPUMEHUTh Ha TOM WJIM MHOM Iiare. HaBblku
IMPUXOIAT C OIBITOM.

5.12. Uto Takoe nepexkjar4aTeIbHass cxema?

B kommeroTepax W JApPYrux aBTOMATHYECKUX YCTPOMCTBAX IIMPOKO NPUMEHSIOTCS
3JIEKTPUYECKUE CXEMBI, COJIEpKAIllMe€ COTHU M THICAYU IEPEKIIOYATEIbHBIX 3JIEMEHTOB: pEle,
BBIKJTIOUaTeneil u T.1. Pa3paboTka Takux cxeM BechMa TpyAo&éMKoe neno. Oka3aiock, 4To 3/1eCh
C YCIIEXOM MOJKET OBITh HCIOIB30BaH anmapaT anreOpbl JOTHKH.

[epekmoyarenbHas cxema — 3TO CXeMaTHYeCKoe H300paKeHne HEKOTOPOTO YCTPOMCTBA,
COCTOSIIIETO U3 MEePEKToYaTeNe i COeANHAIOMNX UX MPOBOJIHUKOB, a TAK)KE U3 BXOJIOB U
BBIXOJIOB, HA KOTOPBIC IOJAETCS M ¢ KOTOPBIX CHUMAETCS SJICKTPUIECKUN CHTHAIT.

Kasxaplii nepexyirouaTe b HMeeT TOJBKO IBAa COCTOSIHHMS: 3AMKHYTOe M Pa30OMKHYToe.
[Tepexmtouarento X ©OCTaBUM B COOTBETCTBHE JIOTHUECKYIO0 MEPEMEHHYIO X, KOTOpas
IPUHUMAET 3HAYEHHE | B TOM M TOJIBKO B TOM CIy4yae, KOrja MEpeKiIrdareiab X 3aMKHYT U
cXeMa MPOBOAUT TOK; €CJIU )K€ MepeKITIoYaTellb Pa30MKHYT, TO X paBEH HYJIIO.

bynem cumrtath, uyTo nBa mepexiouarens X u X CBSA3aHBI TaKUM 00pa3oM, 4To Korga X
3aMKHYT, TO X pa3oMKHYT, U Ha000poT. ClieoBaTenbHO, €CIIH MEePEKIIoYaTeNo X MOCTaBlIeHa B

COOTBETCTBUE JIOTUYECKasi MEepeMeHHass X, TO Mepekiarodarento X J0JKHA COOTBETCTBOBATH
NepEeMEHHas X .

Bceeli nepexiiroyaTenbHONM CXEME TaKXKE MOYKHO TMOCTaBUTh B COOTBETCTBHUE JIOTMYECKYIO
MEPEMEHHYI0, PaBHYIO €JMHUIIEC, €CJIM CXEMa MPOBOJMT TOK, U PABHYIO HYJIIO — €CIU HE
MPOBOAMUT. JTa TEPEMEHHas SBIsACTCA (DYHKIMEH OT MEepPEeMEHHBIX, COOTBETCTBYIOIIMX BCEM
MEPEKITI0YATENSAM CXEMBI, U Ha3bIBACTCS (PYHKIMEH MPOBOJIMMOCTH.

Haiinem ¢yHkunu npoBoauMocTy F HEKOTOPBIX MEpEeKII0YaTeIbHbIX CXEM:

a) O—O
CXCM& HC COACPIKUT nepeKJHoaneneI?I " IPpOBOAUT TOK BCEraa, CJICA0BATCIIBHO F=1,

0) O o
CXCM& COACPKUT OJUH IMOCTOSAHHO paSOMKHYTBIﬁ KOHTAaKT, CJICJ0OBATCIIbHO F=0,

i O

CxeMa MpoBOJUT TOK, KOT/Ia MEPEKIII0YATeNb X 3aMKHYT, U HE TTPOBOJIUT, KOTIa X
Pa3OMKHYT, ciefoBaTenbHo, F(X) = x;

Z
()

r)i} x £




CxeMa IMMPOBOAMT TOK, KOraa nepeKiIr0vaTeiib X pa3OMKHYT, U HC IPOBOJUT, KOrJa X
3aMKHYT, clieloBaresbHo, F(X) = x;

o = ¥ o
Cxema mpoBOJIUT TOK, KOr/ia 00a mepeKIIIouaTest 3aMKHYTHI, clieIoBaTenbHo, F(x) = x°
Y

n)

¥

Cxema npoBOJIUT TOK, KOT/Ia XOTsI ObI OJTUH U3 MepeKIoyaTeNeil 3aMKHYT,
caenoBarenbHO, F(X)=Xx v y;

— =
E
x -
-
Cxema COCTOUT U3 IBYyX HapajieNIbHbIX BETBEH M OMHCHIBACTCS (yHKLIUEH

Fix,y,2) =@ ¥)viv(xv ¥z

K)

JIBe cXeMBbl Ha3bIBAIOTCS PAGHOCUNbHBIMU, ECITA YEPE3 OJHY U3 HUX IPOXOAUT TOK TOrAA U
TOJILKO TOT/a, KOTJa OH MIPOXOAUT Yepe3 Apyryto (IIpH OJHOM U TOM K€ BXOJHOM CUTHAJIE).

W3 nByX paBHOCHIBHBIX CXEM 0olee npocmou CYATACTCS Ta CcXema, (QyHKIHS
MPOBOJAUMOCTA  KOTOPOM  COJAEPXKUT MEHBbUIEE YHUCJIO JIOTUYECKUX  ONepaluil  Win
MEePEKITI0YATEIICH.

3ajauya HAxXOXJEHUs CpPeAr PAaBHOCUIIBHBIX CXEM HauOoJiee TPOCTHIX SIBISETCS OYCHD
BakHOM. bospiioi Bkian B ee pemieHre BHecau poccuiickue yu€nsie FO.U. Kypasiaes, C.B.
sl6oHCcKMid U 1.

HpI/I pPacCMOTPEHNH MIEPEKITIOIATCIIBHBIX CXEM BO3HUKAIOT JIB€ OCHOBHBIC 3aJa4n: CHHTE3 U
AaHaJIHU3 CXEMBbI.

CHUHTE3 CXEMBI no 3apaHHbIM yc10BUSIM ee paGoThbl CBOJUTCS K CIEAYIOLUUM TPEM
JTanam:

1. cocraBieHHIO (YHKIMU MPOBOIUMOCTH TO TaOJHWIE WCTHHHOCTH, OTPAKAIOUICH 3TH
YCIIOBUS;

2. YHOPOUICHUIO ATOW PYHKINH;

3. TOCTPOEHHIO COOTBETCTBYIOMIEH CXEMBI.

AHAJIN3 CXEMDbI cBoaurce K

1. ompeneneHuro 3HaueHH €€ (QYHKUMH NPOBOJUMOCTH IPU BCEX BO3MOXKHBIX HabOpax
BXOJSIINX B ATY (QPYHKIHUIO IEPEMEHHBIX.




2. TIOJIYYEHUIO YIPOMEHHON (OPMYIIBI.
IIpumepsl.

1. TlocTpoum cxemy, conepxamiyro 4 mepekiodarens X, y, Z ¥ t, TaKyl, 4ToObl OHa
IIPOBOAMJIA TOK TOTJAa M TOJBKO TOTJA, KOIZa 3aMKHYT KOHTAKT IEPEKIodYaTeNs t U KaKOW-
HUOY/Ib U3 OCTAIBHBIX TPEX KOHTAKTOB.

Pemenne. B 3TOM cinyyae MOXXHO OOOWTHCH 0€3 IMOCTPOEHUS TaOMUIBI MCTUHHOCTH.
OueBugHO, uTO GyHKIMS TpoBoauMOcTH umeeT Bung F(x, y, z, t) =t (X vy v z), a cxema
BBITJISTUT TaK:

0
Lq
O

2. [TocTpoum cxemy C IATHIO MEPEKITI0YaTeNSIMU, KOTOPasi IPOBOAMUT TOK B TOM M TOJBKO B
TOM Clly4yae, Korja 3aMKHYThI POBHO YETBIPE U3 3TUX MEpEKIoYaTesnei.

Pemesme : Fia b, ed ei=a'h-c'd-eva-bhedevabedevabedevahede
Cxema UMeeT BU:

a=h—¢=d-e
a—F—e—d-e

—h—e—d—e
a—h—e—d—e
a=h—¢=d=§

3. Haiinem pyHKIIHIO MPOBOJUMOCTH CXEMBI:

T

B

Pemenne. lVMeeTcs dYeThpe BO3MOMKHBIX IyTH TPOXOXKACHUS TOKA MPH 3aMKHYTBIX
nepeKouaTeNsix a, b, ¢, d, e : yepe3 mepekintouaTenu a, b; yepes mepekioyaTeny a, e, d; uepes
nepeksoyaTesu ¢, d U 4yepe3 nepexiiouarenu ¢, e, b. @ynknus nposoaumoctu F(a, b, ¢, d, e) =
a’b v aed v cd v ceb.

4. YpocTuM MepeKIoyaTeIbHbIC CXCMBbI:

E—F

a) y—X

Pemenme: FL Y =x-yvy-x=x(Fvy)=x-l=x



P N O

VYnpouieHHas cxema:

'
g "

0)
Pemerme : Fix, v,2 = ;'f;vj‘)vﬁ vx';’} =1

3mech TepBOE  JIOFMYECKOE —crlaracMoe - {i"-ﬂﬂmxercx OTpHIIaHUEM  BTOPOTO

JJOTH4YCCKOro ciaaracmMoro [I-H":E !} , 4 JU3BIOHKIIHUA nepeMeHHoﬁ c € HHBGpCHGI’I paBHa 1.

VYrpouieHHas cxema ; ==
, DI e

Pewenmse : F(x,v,8 =(xv¥) 2 ' Ev Xy =X Zvy 2) Evi ¥l =

R RN TN Pyl EuyEoxF =0uOu0u0=0

i O

YhpouieHHas cxema: 2
-
FPewermze : F(x,y,z,1) ={Ivj-’vj’] -iz Vt] =1- E?.. V‘) =zt

:.—E::I_a

w v

r)

VYrpoieHHas cxema:

=—[;j—[§j—=

)

Pemetome: Fix,y) =6cvy) (ewy)=y (110 3aKOHY CKJIEHBAHMS)

—~
YopouieHnas cxema: = ¥ <

.

e)



Pemenmne:
Fix,vz,fl =x'gvx-fi'ywipfwp zirx=x"y'zwx yxfex ylivg=
=x plavEBvr P v =vE (2 Pex 3 =(Eveiy (xvwx) =y v

— t

—¥— s ]

YnpouieHHas cxema: E

5.13. Kak pemars Jloru4ecKue 3a1a4u?

Pa3HooOpasue mornyeckux 3amaq oueHb Beauko. Croco0oB UX pemieHus Toxxe Hemano. Ho
HauOobIlIee PacpOCTPAHCHUE MOMYUYWIH CIEIyIONIHe TPH CIoco0a peIlIeHHUs JIOTHYEeCKHX
3a1a4:

e CpeacTBaMH areOpbl JIOTHKY;
e TAOJHYHBIH;
e C IIOMOUIBIO PACCYKICHUM.

[To3HakOMUMCSI C HUMH IOOYEPETHO.
I. Pemienne JiormyecKux 3a/1a4 CpeACTBAMH AJIre0pbl JIOTUKH
OOBIYHO UCTIOB3YETCS CIEAYIONIAs CXEMa PEIICHUS:

U3y4aeTcs yCIOBUE 3a1a4u;

BBOJMTCS cucTeMa 0003HAUEHUH ISl JIOTMUECKUX BhICKa3bIBaHMIA;

3. KOHCTpyHupyeTcs Jiorndeckas (GopMmyiia, ONHMChIBAIOIIAs JJOTHUECKUE CBA3U MEXIYy BCEMHU
BBICKA3bIBAaHUSIMU YCJIOBHS 3a/1a4U;

4. onpenensoTcs 3HAUCHHUsI HICTUHHOCTHU 3TOM JIOrMYecKoi (hopMyJIbl;

U3 TOJIyYEeHHBIX 3HAYCHUH UCTUHHOCTH (OPMYIIBI ONPEACISIOTCS 3HAYCHUS HCTUHHOCTH

BBEJIEHHBIX JIOTMUECKUX BBICKA3bIBAHWM, HA OCHOBAaHUM KOTOPBIX JEJIAETCS 3aKJIIOUECHUE

0 pEIICHUH.

N —

e

IIpumep 1. Tpoe npys3eit, OonenbuKOB aBTOroHOK "®opmyina-1", ciopuiu o pesyibrarax
HPEJCTOSILEro 3Tana roHoK.

— Bot yBuaumsb, [llymaxep He npuaet nepbiM, — ckazain JlxoH. [lepBeim Oyaet Xww.

— Jla Her xe, mobeaurenem OyneT, kak Bcerna, lllymaxep, — Bockimuknyn Huk. — A 00
AJie3u ¥ TOBOPHUTD HEYETO, €My HE OBITh MEPBBIM.

[Tutep, k kKoTOpOoMy obpaTuiics Huk, Bo3myTHics:

— XuJuly He BUJIaTh IEPBOrO MECTa, a BOT AJle3U MUIOTUPYET CAaMYyIO MOILHYIO MAIlIUHY .

[To 3aBepuieHUM 3Tana TOHOK OKAa3aJlOCh, YTO KaXXJ0€ M3 JIBYX IPEINOJIONKEHUN JTBOUX
Jpy3€el MOATBEPAWIIOCH, a 00a MPEANOI0KEHUS TPEThEro M3 Jpy3el oKa3aauch HeBepHBI. KTo

BBIMTpaJl ATarl TOHKU?

Pemenne. Beenem 0003HaueHUS 4151 IOTHYECKUX BBICKA3bIBAHUIMA:



I — nmo6eaut lllymaxep; X — mobenut Xumt, A — nobeaut Asesu.

Pennmuka Huka "Ane3n nmuiaoTtupyeT caMyro MOIIHYK MAIIMHY" HE COIAEPKUT HUKAKOIO
YTBEPXKJEHHSI O MECTE, KOTOPOe 3aMET ATOT TOHIIUK, MIOATOMY B JAJbHEUIINX PACCyKACHUAX
HE YUUTHIBAETCS.

3adukcupyeM BbICKa3bIBaHUS KaXKJ10T0 U3 IpY3eil:
B L1 50 E o m“?{, Heme lLI“E, IMarep : X

YuuTeIBasg TO, YTO NPEAINOJIOKEHHUS IBYX JPy3€H IOATBEPAMINCH, a IPEANOIOKEHHS
TPETHEr0 HEBEPHBI, 3AIMUIIEM U YIIPOCTUM UCTUHHOE BHICKA3bIBAHHE

(LX) - (L1 &) - X~ (I X) - (I A)- X~ (- X) (I A)- X (I« X) I A-X = [I- A-X
BeickasbiBanme LIl - A - X MCTHHHO TOIBKO npu =1, A=0, X=0.

OrtBert. [Tobenutenem 3tamna ronok cran lymaxep.

IIpumep 2. Hekuit 1r00uTeNs TPUKITIOUEHUN OTIIPABUJICS B KPYTOCBETHOE Iy TEIICCTBUE HA
SXT€, OCHAIEHHON OOPTOBBIM KOMITbIOTEpOM. Ero mpemymnpeaunu, 4To yaie BCero BBIXOIAT U3
CTpOSl TPH y3J1a KOMIIblOTepa — a, b, ¢, U 1anu HeoOXoAUMbIe JeTalu IJs 3aMeHbl. BBIACHUTD,
KaKOM MMEHHO y3C€i1 Haad0 3aMCHUTb, OH MOXKCT IO CUTHAJIbHBIM JIAMIIOYKaM Ha KOHTpOJIbHOfI
naHenu. JlaMrodek Toxxe poBHO TPU: X, y U Z.

I/IHCTPYKI_II/ISI I10 BBIABJICHHUIO HCHUCIIPABHBIX Y3JIOB TAKOBA:

1. ecnu HeucnpaBeH XOTs Obl OIMH U3 Y3JI0B KOMIIBIOTEPA, TO TOPUT IO KpaliHEN Mepe oAHa
U3 JaMIIOYeK X, Y, Z;

2. eciu HEUCIPABEH Y3€ll @, HO UCIIPaBeH Y3€ll ¢, TO 3aropaeTcs JaMIovka y;

3. ecnu HeWcnpaBeH y3el ¢, HO UCIIpaBeH y3el b, 3aropaeTcs JTaMIiouka y, HO He 3aropaercs
JaMII0YKa X;

4. ecnu HeucHpaBeH y3ed b, HO UCIPaBeH y3€l ¢, TO 3arOParoTCs JIAMIIOYKH X U ) WU He
3aropaeTcs JIaMIlouKa X;

5. ecnu TOpHT JIaMIIOYKa X U MPU 3TOM MO0 HEUCIpaBeH y3en a, 1100 Bce Tpu y3na a, b, ¢
UCIPaBHbI, TO TOPUT U JIAMIIOUYKA ).

B nymtu xommberorep ciomaincsa. Ha KOHTpOJIBHOM IaHeNM 3aropesach JIaMIIOYKa X.
TmartenbHO U3y4YUB MHCTPYKLHUIO, MYTEIIECTBEHHUK MOYMHMWI KoMIbroTep. Ho ¢ aToro MomeHTa
U 10 KOHILIA MJIaBaHUs €ro He ocTaBJisia TpeBora. OH MOHSUI, YTO MHCTPYKIUSI HECOBEPILEHHA, U
€CTb CJIy4au, KOI/la OHa €My HE IIOMOXKET.

Kaxkue y3mb1 3amenn1 mytemecTBeHHUK? Kakue u3bsHbl OH 00HAPYKUJT B MHCTPYKITUU?

Pewmrenue. Beegem 0003HaueHNS TS JIOTUYECKNX BBICKA3BIBAHUIN:

a — HEUCIIpaBeH y3€ell @; X — TOPUT JaMIIoUKa X;

b — HeucmipaBeH y3en b; y — roput JamMInouka y;

¢ — HCHUCIIPABCH y3€JI ¢; T — I'OPUT JIaMIIOYKa Z.



[IpaBuna 1-5 BeIpakarOTCs ClIeayOMUMA (HOpMyITaMHu:

avhve=2xvwywz il
a'E—:hj i)
s'E—}j'E L3
bre>ix-yvr @
[aVE'E'E)*x—}g ()

CDOpMYJ'IBI 1-5 UCTUHHEI TTO YCJIOBHIO, CJICA0OBATCIIbHO, X KOHBIOHKIHA TOKC HCTHUHHA!

(avbve = Xy vl '{a';—},ﬂ ‘e —> f';]'ﬂ ‘e = x'yv;}'ﬂava'h'c)'x =2 yvi=1

Beipaxass uUMIUIMKanMiO —4yepe3 IU3BIOHKUUI0 W OTpHIIaHuEe (HAllOMHUM, YTO
(a = b} =(avh)) nomyuaem:
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[TogcTaBisisi B 3TO TOXKIAECTBO KOHKPETHBIE 3HA4YE€HUsT MCTUHHOCTH x=1, y=0, z=0,
MOJIy4aeMm:

(av eh fevhi-(hv el (ahvarel =(aevahveb) b aeveahvac)=ah-e=1
Orcrona cnenyer, uro a=0, b=1, c=1.

OTBeT Ha mepBbI BOMPOC 3aa4M: HY)KHO 3aMEHUTH OJIOKW b U ¢; OJIOK a He TpedyeT
3aMeHbl. OTBET Ha BTOPOH BOMIPOC 331auH IOIYIUTE CAMOCTOSITEIBHO.

I1. Penrenue Jiorn4eckux 3a4a4 TA0JUYHBIM CIIOCOOOM

[Ipu ucnonp30BaHUM 3TOTO CHOCO0a yCIOBHSA, KOTOPBIE COAEPKUT 3a7aua, U pe3yJIbTaThl
paccyxJIeHUI (PUKCUPYIOTCS € TIOMOLIBIO CTIELUATIBHO COCTABIEHHBIX TaOINUI.

[Ipumep 3. B cumdonnyeckuil opkecTp NpUHSIIM Ha paboTy TpEX My3bIKaHTOB: bpayHa,
Cwmuta 1 Beccona, ymeromux urpatb Ha CKpunke, Qiueiire, anpTe, KiapHeTe, Toboe u Tpyoe.

H3BecTHO, UTO:

CMHT caMblIil BLICOKHUH;

UTPAIOIINI Ha CKPUTIKE MEHBIIIE POCTOM MTPAOIIETo Ha (IieiTe;
UTpAIOIIKE Ha CKpHUIKe U dieiiTe u bpayH mo0AaT nuiy;

KOTJ]a MEX/ly aJbTUCTOM U TpyOauoM BO3HHKaeT ccopa, CMUT MUPHT UX;
Bpayn He ymeer urpats HU Ha TpyOe, HU Ha rodoe.

Nk =

Ha xakux MHCTpyMEeHTax Mrpaer KaxAblidi U3 MYy3bIKAHTOB, €CIIM KaKblil BiaieeT IByMs
MHCTpyMEHTaMH?



Pemenne. CocraBuM TaOJMIly W OTpasUM B HEH yCIOBHS 3a/Ja4yd, 3arloJHHUB
COOTBETCTBYIOIIME KiIeTku uuppamu 0 u 1 B 3aBHCUMOCTH OT TOTO, JIO)KHO WM HCTHUHHO
COOTBETCTBYIOILEE BBICKA3bIBAHUE.

Tak Kak My3BIKAHTOB TpPO€, MHCTPYMEHTOB HIECTb M KaXKIbIH BJIAJEET TOJBKO JBYMS
WHCTPYMEHTAMH, IOJIY4YaeTCs, YTO KaKIblii MY3bIKAHT WIPAeT HA MHCTPYMEHTaX, KOTOPBIMU
OCTaJIbHbIE HE BIIAJICIOT.

U3 ycnoBust 4 cnenyet, yto CMUT He UTpaeT HU Ha ajbTe, HU Ha TpyOe, a U3 ycioBuii 3 u 5,
yto bpayH He ymeer wurpatb Ha ckpunke, ¢iaeiTe, Tpyoe u roboe. CremoBaTenbHO,
UHCTpYMeHTHl bpayHa — anbT M KjapHeT. 3aHeceM 3TO B TaONMIly, a OCTaBLIMECS KIETKU
cToJIOIOB "anbT" M "KiIapHeT" 3aM0JIHUM HYJISIMU:

CKpHIIKa dbaeiiTa anbT KJIapHET ro6ou TpyOa
bpayn 0 0 1 1 0 0
Cwmut 0 0 0
Beccon 0 0

W3 Tabmuiel BUAHO, YTO HA TPyOE MOXKET UTpaTh TOJIHLKO BeccoH.

W3 ycnosuit 1 u 2 cnenyer, uro CMUT He ckpunad. Tak Kak Ha CKpUIIKE HE UTPAET HU
bpayn, am Cmut, To ckpumadom siBisiercss Beccon. O6a MHCTpyMeHTa, Ha KOTOPBIX HUTpaeT
Beccon, Teneps onpeneneHbl, MO3TOMY OCTajbHbIE KJIETKH CTPOKHU "BeccoH" MOXKHO 3amOJIHUTH

HYJISIMU:

CKpHIIKa dneiita anpT KJIapHET ro0oif TpyOa
bpayn 0 0 1 1 0 0
Cmut 0 0 0 0
Beccon 1 0 0 0 0 1
W3 Tabauibl BUIHO, UTO UTpaTh Ha QuieiiTe U Ha ro00e MOXeT TOIbKO CMHT.
CKpHIIKa dbaeiita anbT KJIapHET rob6ou TpyOa
bpayn 0 0 1 1 0 0
Cmut 0 1 0 0 1 0
Beccon 1 0 0 0 0 1

OTtBet: bpayn urpaer Ha ansTe U KiapHere, CmMut — Ha (reite u rodboe, Beccon — Ha
CKpHIIKE U TpyOe.

IIpumep 4. Tpu ogHoknaccHuka — Buan, Tumyp u IOpa, BcTpermnucs cnycts 10 ner
1I0CJI€ OKOHYAHUS IIKOJIBL. BBIACHMIIOCH, YTO OJMH M3 HUX CTaJl BPA4oM, APYTod (HU3UKOM, a
Tpetuil ropuctoM. OUH MOTOOMI TYpU3M, APYToi Oer, CTPacTh TPETHEr0 — PErOH.



IOpa cka3zan, 4To Ha TypU3M €My HE XBAaTaeT BPEMEHHU, XOTS €ro CeCTpa — €IUHCTBEHHBIN
Bpad B CEMbE, 3asUIbli TypUCT. Bpad ckaszas, 4To OH pa3[ensaeT YBICUEHUE KOJUIETH.

3a6aBHO, HO y IBOWX W3 JIpy3€d B Ha3BaHUAX MX MPOodeccuil U yBICUCHU HE BCTPEUACTCS
HU 0/1Ha OyKBa UX UMEH.

Omnpenenure, KTO 4eM JIIOOUT 3aHUMATHCS B CBOOOIHOE BPeMs U Y KOTO Kakasi MpodheccHs.

Pemenne. 31ech MCXONHBIE aHHBIE Pa30MBAIOTCS Ha TPOUKU (MM — mpodeccus —
YBJICUCHHE).

N3 cnoB IOpsl siCHO, 4TO OH HE YBJIEKAeTCs Typu3MOM M OH He Bpad. M3 cioB Bpaua
CJIEILyET, YTO OH TYPHUCT.

Nwms Opa
IIpodeccus Bpau
VYBiieuenue TypU3M

byksa "a", mpucyrcTBytomas B cioBe "Bpau', yka3blBaeT Ha TO, 4To Bnag Toxe He Bpay,
cienoBaTenbHO Bpauy — Tumyp. B ero umenu ects OykBbl "T" u "p', BcTpeuaroniuecs: B CIOBe
"Typu3Mm", ClieIOBaTEeILHO BTOPOH M3 JIpy3el, B Ha3BaHUAX NMPO(eccCuu u yBICUCHUS KOTOPOTO
He BCTpeyaeTcst HU o/iHa OykBa ero umeHn — lOpa. FOpa He 1opucT u He peroucT, Tak Kak B €ro

UMEHHU cofiepkarcs OykBbl "10" 1 "p". CremoBaTebHO, OKOHYATEIIBHO HMEEM:

Nwms Opa Tumyp Bnag
[Tpodeccus (1N73703 Bpad FOPUCT
YBneueHue oer TypH3M perou

OrtBer. Biag — 1opucrt u perouct, Tumyp — Bpau u Typuct, FOpa — ¢u3uk u OeryH.

IIpumep 5. Tpu nouepu nucarensHuubl Jopuc Keih — JIxynu, Alipuc u Jlunna, Toxe
OuYeHb TaJaHTJIMBbI. OHU MPHUOOpENH U3BECTHOCTh B PAa3HBIX BHJIaX UCKYCCTB — II€HUH, Oanere
U KMHO. Bce OHM JXMBYT B pa3HbIX ropojax, nodtoMy Jlopuc gacto 3BoHUT uM B [lapmxk, Pum n
Yuxkaro.

W3BecTHO, uTO:

Jxynu xuser He B [lapuxke, a JIlunga — He B Pume;
napmkaHKa He CHUMAETCS B KHHO;

Ta, KTO JKMBET B PuMe, nieBuIa;

Jlunga paBHOIyIIHA K OaneTy.

B

I'me xuBeT Alipuc, u KakoBa ee podeccus?

Pemenne. CoctaBuM TaOIUIYy U OTPa3UM B Hell ycinoBus 1 u 4, 3aNI0JHUB KJIETKU [U(pamu
0 m 1 B 3aBUCHIMOCTH OT TOTO, JIO)KHO WJIM HCTHHHO COOTBETCTBYIOIIIEE BBICKA3bIBAHHE:



[Taprx Pum Uukaro Ilenne baner Kuno
0 Jhxynu
Alipuc
0 JIunna 0

Jantee paccyxaaem cienyrommmM oopasoM. Tak kak JInHaa xkuBeT He B Pume, TO, cormacHo
yCIIOBUIO 3, OHA He TMeBulla. B kineTky, coorBeTcTBYIOMIYI0 cTpoke "Jlunaa" u cronbuy "llenue",
craBuM 0.

W3 tabmunpl cpazy BUIHO, 4TO JIMHAa KuHOAKTpHCa, a JKyau u AWpuc HE CHUMAIOTCS B
KHHO.

[Tapux Pum Yukaro ITenune baner Kuno
0 Jxynu 0
Alipuc 0
0 JIunna 0 0 1

CornacHo yCcloBHIO 2, MApWKAHKA HE CHUMAETCS B KMHO, CJIeIoBaTeNbHO, JIMHIa )KUBET HE
B [lapmxe. Ho ona xuBer u He B Pume. CnenosarenvHo, JIunna xuBer B UYukaro. Tak kak
Jlunna u Dxyau xuByT He B Ilapuxke, Tam xuBer Alipuc. xyau >xuser B Pume u, cormacHo
yCIIOBUIO 3, SIBIIsSIETCS TIEBUIICH. A Tak Kak JInHIa KMHOaKTpuca, To Aiipuc danepuHa.

B pe3ynbrare mocTeneHHOro 3aMoTHEHUS MTOJIy4aeM CIIeTYIONIy0 TaOIuILy:

[Tapux Pum Yukaro Ilenune baner Kuno
0 0 1 Jxynu 1 0 0
1 0 0 Alipuc 0 1 0
0 0 1 JIunna 0 0 1

Ortaer. Alipuc 6anepuna. Ona xuBet B [lapuxe.

II1. Pemienue 1Orm4ecKux 3a1a4 ¢ NOMOUIbIO PACCYKICHUI
3TI/IM CHOCO6OM O6BI‘IHO pemar0T HECJIOKHBIC JIOTUYCCKUC 3a/Ja9H.

I[Ipumep 6. Baaum, Cepreii m Muxaun u3ydaroT pPa3iIUYHblE WHOCTPAHHbBIE SI3BIKU:
KUTaWCKUM, STOHCKUN M apabckuii. Ha Bompoc, Kakoi s3bIK M3y4yaeT KaXIbli M3 HUX, OJUH
orBeTui: "Bamum m3ydaer kutaiickuii, Cepreil He u3yyaeT KUTalWCKUW, a Muxaun He U3ydaer
apabckuii". BriocieacTBuu BBISICHUIOCH, YTO B TOM OTBETE TOJIBKO OJJHO YTBEP)KJCHHUE BEPHO, a
JIBa IPYTUX JIOXKHBbI. Kako# A3bIK U3ydaeT KaxKJIbIi U3 MOJIOJIBIX JIFOACH?



Pemenne. imeercs Tpu yTBEpKICHUS:

1. Banum u3yyaer KUTAMCKUU;
2. Cepreil HE U3y4YaeT KUTANCKHUI;
3. Muxaun He u3yyaeT apaOCKuil.

Ecnu BepHO nepBoe YTBEp)KIIEHUE, TO BEPHO U BTOPOE, TAK KaK IOHOIIM M3Yy4arOT pa3HbIE
A3bIKU. DTO MPOTUBOPEUUT YCIOBHUIO 33a4H, IO3TOMY IEPBOE YTBEPKACHUE JIOKHO.

Ecnu BepHO BTOpOE yTBEp)KJIE€HHE, TO TIEPBOE U TPEThE JOJIKHBI OBITH JOXKHBL. [Ipu 3TOM
MOJIy4YaeTCsl, YTO HUKTO HE M3Y4aeT KUTAUCKUU. DTO MPOTUBOPEUHUT YCIOBHUIO, TIOATOMY BTOPOE
YTBEPKICHHUE TOXKE JIOKHO.

OcraeTcst cuuTaThb BEPHBIM TPETbE YTBEP)KICHHE, & IEPBOE M BTOPOE — JIOKHBIMHU.
CrnenoBarenbHo, Bagum He n3y4aet KUTaliCKUM, KUTalCcKui nzydaer Cepreu.

OTtBet: Cepreii n3ydaet KUTANCKUN 3bIK, MUXaui — SMOHCKHM, Bagum — apabckuii.

IIpumep 7. B moesnke mnstepo napyseil — AwnToH, bopuc, Bagum, Jluma u I'pumia,
3HaKOMWINCH ¢ monyTyuneid. OHU MpeUIoKUIN el 0TrafaTh UX (GpaMuiny, NpuuéM Kakabli u3
HUX BBICKA3aJl OJJHO KICTUHHOE M OJIHO JIOXKHOE YTBEPXKACHUE:

Huma ckazan: "Most pamunust — Mumns, a pammius bopuca — XoxiioB". AHTOH ckazai:
"MumuH — 310 Mosi hamwmms, a damunus Baguma — benkun". Bopuc ckazan: "®amumus
Banuma — TuxoHoB, a Most pamunus — Mumua". Bagum ckazan: "Mos dhamunus — benkuH, a
dbavunus ['pumm — Yexo". ['puma ckazan: "[la, mos damunus Yexos, a pamuiaus AHTOHA —
TuxoHos".

Kakyto hamMunuio HOCUT Kaxablil U3 apy3eit?

Pemenne. O603HauMM BBICKA3bIBATEIbHYIO (hOpMY "IOHOIIA IO UMEHH A HOCHUT (haMUIIHIO
b" kak Ag, rie OykBbl A U b COOTBETCTBYIOT HaYaIbHBIM OyKBaM UMEHHU U (haMUITUH.

3adukcupyeM BbICKa3bIBaHUS KaXXJ10T0 U3 IpY3eil:

1. Im u bx;
2. AM n BE;
3. BT u BM;
4. BB n Fq;
5. Ty u Ar.

Honyctum cHadana, yto uctuHHO [y, Ho, ecnm uctunno [y, To y AHTOHAa U y bopuca
JOJKHBI OBITH Ipyrue damunnn, 3Ha4uT Ay 1 by 10%kHO. Ho ecnit Ay 11 By TOKHBI, TO TOTTKHBI
ObITh UCTUHHBI B 1 Bt, HO B 1 Bt 01HOBpEMEHHO UCTUHHBIMU OBITH HE MOTYT.

3HAYUT OCTaeTcs APYroul ciyyai: UCTUHHO bx. DTOT ciyuyail NpPUBOIUT K LEMOYKE
YMO3aKJIFOUECHUI:

bx uctuaHo —* by 10xkHO =2 Bt ricTuHHO —* At 10KHO —* 'y uctruHHO —2* Bj 10KHO —* AMpm
HCTHHHO.



OtBer: bopuc — Xoxios, Bagum — Tuxonos, ['puma — YexoB, AHTOH — MuruH,
Jnma — benkuH.

[Ipumep 8.Munuctpsl nHoctpanabix Aen Poccun, CIIA u Kutas 06cyunm 3a 3aKpbITBIMU
JBEPSIMU IIPOCKTHI COTJIALICHUS O IIOJIHOM DPAa30pPY>KEHUU, MPEICTABICHHbIC KaXIOW U3 CTPAH.
OTtBeuas 3aTeM Ha BOIPOC XypHATUCTOB: "Uelh IMEHHO TIPOEKT OBLI MPUHAT?", MUHUCTPHI JAJTHA
TaKHUEC OTBCTHI:

Poccus — "IIpoext He Hami, npoekT He CIIIA";
CIOA — "IIpoekt He Poccun, mpoext Kurtas";
Kuraii — "IIpoexT He Haui, npoekt Poccun".

OnvH w3 HuUX (caMblii OTKpOBEHHBIH) 00a pa3a TOBOpPWI TpaBAy; BTOpPOH (camblii
CKPBITHBIM) 00a pa3a rOBOpUJI HEMpaBay, TPETUH (OCTOPOXKHBIN) OJUH pa3 cKazaja Mpasiy, a
JIpYrou pa3 — HENpaBay.

Onpenenure, NPEICTaBUTECIIIMA KAKMX CTPaH SBISIOTCS OTKPOBEHHBIM, CKPBITHBIM U
OCTOPOKHBI MUHHCTPBHI.

Pemenne. /11 ynoOcTBa 3anucu MpoHyMEpYeM BBICKA3bIBAaHHS JUITIOMATOB:

Poccus — "Ipoekr ve Ham" (1), "IIpoekt He CITA" (2);
CIIIA — '"TIpoext ne Poccun" (3), "IIpoext Kuras" (4);
Kurait — "IIpoekt He Hamt" (5), "IIpoext Poccun" (6).

Y3HaeM, KTO U3 MUHUCTPOB CaMbIi OTKPOBEHHBIN.

Ecnu aTo poccuiickuit MUHUCTp, TO U3 cripasemaiuBocty (1) u (2) cmemxyer, 4ro mobeaut
kuTaiickuii mpoekT. Ho Torna oba yrBepxaenus munuctpa CHIA Toxe cnpaBeaauBbl, Yero He
MOET OBITh TIO YCJIOBHIO.

Ecnu cambiii oTkpoBeHHbI — muHHCTp CIIIA, TO TOrna BHOBb mojrydyaeM, YTO MOOEANI
KUTACKUI MPOEKT, 3HAYUT 00a YTBEPXKICHHUS POCCHMCKOIO MHHUCTpPA TOXE BEPHBI, YETro HE
MOET OBITh TIO YCJIOBHIO.

[Tonmyuaercs, 4yto Hambosiee OTKPOBEHHBIM ObLT KUTAaHCKUM MUHHCTp. [leiicTBUTENbHO, U3
Toro, uro (5) m (6) crmpaBemIuBBI, CIEIYET, YTO MOOEAMIT POCCHUHCKHA TMPOEKT. A Torma
IIOJTy4aeTCsl, UTO U3 JIBYX YTBEPKIEHUM POCCUICKOIO MUHUCTPA IIEPBOE JIOXKHO, @ BTOPOE BEPHO.
O6a xe yrBepxxaeHus munuctpa CLLIA HeBepHBI.

OtBer: OTKpOBEHHEE ObUT KUTANCKUN MHHUCTP, OCTOPOKHEE — POCCHMCKHM, CKpPBITHEE
— munuctp CHIA.

5.14. Yopaxxkuenus

5.1. VYcraHnoBurte, Kakue W3 CICOYIOMMX NPEAJIOKECHUN SBISIIOTCS JOTMYECKUMH
BBICKA3bIBAaHUSAMH, & KaKue — HET (OOBSCHUTE TTOUYEMY):

o a) "Coanye ecmv cnymuux 3emnu'",
o 0)"2+374";
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B) ""cecoomns omauunasn no2ooa",

1) "6 pomane JL.H. Toncmozo "Botina u mup" 3 432 536 cnos";

n) "Canxkm-Ilemepoype pacnonooicen na Hese",

e) "myswixa baxa cauwikom croxcua";

K) "nepeas kocmuueckas ckopocms pasua 7.8 km/cex";

3) "orcenezo — memann",

u) "ecau 00uH Y2011 6 MpeyeoIbHUKe NPAMOL, MO MPey2oabHUK Oy0em mynoy2oibHuim'",;
K) "eciu cymma xeaopamos 08yx CmopoH mpey2oibHUKA pasHa Keaopamy mpemvel, mo
OH NPAMOY20IbHbIU" .

5.2. Vkaxure, Kakue U3 BBICKA3bIBAHUN NPEBIIYIIErO YNPaKHEHUS UCTHUHHBI, KaKue —
JIOKHBI, @ KAKUE OTHOCATCS K YHUCIy TE€X, UCTHHHOCTb KOTOPBIX TPYJHO WJIM HEBO3MOXHO
YCTaHOBUT.

5.3. [IpuBeauTe nmpuMepbl UICTUHHBIX U JIOKHBIX BBICKA3bIBAHMIA:

(0]
(0]
(0]

a) u3 apudpmeruxu; 0) U3z GuzMKY;
B) U3 OMoJIOTUH; T) U3 UH(DOPMATUKH;
1) U3 TEOMETPHUH; €) U3 KU3HHU.

5.4. CopmynupyiiTe OTpUIIaHUS CIEIYIONINX BBICKA3BIBAHWNA WM BBICKA3BIBATEIHHBIX

bopm:

O OO O O0OO0OO0OO0OOoOOoOOo

a) "Onvbpyc — evlcovanuas ecopuas sepuuna Eeponur",;

6) "2> :5";

B) "10< 7u;

r) "6ce namypanvhbvie yucia yenvie';

n) "uepes n0Ovle MPU MOUKU HA NAOCKOCU MONCHO NPOBECMU OKPYHCHOCb";
e) "mennucucm Kagenvnuxos ne npouepan ¢punanvmuyio uepy",;

K) "Muwens nopasicena nepevim vicmpenom',

3) "amo ympo sicnoe u mennoe",

n) "wucno n oerumces wa 2 unu Ha 3",

K) "9mom mpey2onbHUK pasHobeopenHblll U NPAMOY20IbHbIN",

) "Ha KOHMPOALHOU pabome Kax*cOblll YUeHUK NUCATL C8oell pyuKou".

5.5. Omnpenenute, Kakue W3 BbICKa3bIBaHUM (BBICKA3bIBATENBHBIX ()OPM) B CIEIYIOIIUX

Mnapax ABJIAIOTCS OTPULIAHUAMU APYT Apyra, a KaAKUC HET:

@]

O O 0O O

a) "5<10","5>10";

0) "10>9","10<=9",;

B) 'Muwenv nopadxcena nepevim evicmpenrom", "Muuienv nopasxjcena 8mMopviM
svicmpenom",;

r) "mMawuna ocmanasIuBanach y Kaxicooco u3 08yx ceemo@opos", "mawuna He
OCMAHABIUBANLACH ) KAAHCO020 U3 08YX c8emopopos",

n) '"uenoseuecmey uzeecmmuvt 6ce niaamemuvl Coameunou cucmemst", "6 ConHeunou
cucmeme ecmo NIAHemMvl, HeUu3gecmmubvle yenogeyecmey';

e) "cywecmsyrom benvie cionwvl", "6ce ciomsl cepoie",

K) "kum — mnexonumarowee", "kum — pvioa";

3) "nesepro, umo mouxa A ne nexcum Ha npsamou a", "mouxa A nexcum na npamou a";

W) "npamasn a napannenvua npamou b", "npsamas a nepnenouxkynapua npsamou b";



0 K) "smom mpeyeonbHuK pagHoOeOpeHHblil U NPAMOY2oabHbIl", "9mom mpeyeoibHuK He
PABHOOEOPeHHbLIL UU OH He NPAMOY20IbHbII" .

5.6. OHpe,Z[eJ'II/ITC 3HAUECHUS UICTUHHOCTH BBICKA3bIBAHUH:

o a) "Hanuuus ammecmama o cpeoHeM 00pA308aHUU OOCMAMOYHO OJisl NOCMYNIEHUs 8
uncmumym";

o 0) "nHanuyue ammecmama o cpeoHem 00pPA308aAHUU HEOOXOOUMO Ol NOCMYNICHUS 6
uncmumym";

o B) "ecau yenoe yucno oenumcs Ha 6, mo ono oeaumcs na 3",

r) "nodobue mpey2onbHUKO8 A61emCs HeOOX0OUMbLM YCI08UeM UX paseHcmea",

o) "noodobue mpeyeorbHUK08 A618emcsi HeOOX0OUMbIM U OOCMAMOYHBIM YCI08UEM UX

n.,

pagencmasa';

e) "mpeyeonrvHuKy n000OHbI MOLKO 8 Cyuae ux paseHcmaa',;

K) "'mpey2onvHUKU pasHbl MOLKO 8 cydae ux nodoous";

3) "pasencmeo mpey2oibHUKO8 ABIAEMC 00CMAMOYHbIM YCA08UEeM UX noooous",

u) "0 moeo, umobvl mpeyeorbHUKU ObLIU HEepPasHbl, O0OCMAMOYHO, Ymobbl OHU OblLIU

Henoooobnwvl",;

0 K) "0n1 mozo, umobbl Yemvlpéxy20ibHUK OblI K8AOPAMOM, OOCMAMOYHO, YMmoObl e20
ouazoxau OvLIU PasHbL U NEPREHOUK)IAPHDL" .

o O

O O O O

5.7. lloncraBbTe B MpHUBEIEHHBIE HIKE BBICKA3bIBATEIbHBIC (POPMBI BMECTO JIOTHUECKUX
IEepeMEeHHbIX a, b, ¢, d Takue BbICKa3bIBaHUs, YTOOBI MOJyYEHHBIE TAaKUM O0pa30oM COCTaBHBIE
BBICKA3bIBaHUS UMEIIA CMBICI B TIOBCEITHEBHOM KU3HU:

o a)ecau (aumu (buc)), mod,
o 0)eciu (e au neb), mo (¢ unu d);
o B) (awwu b) moeoa u moavko moeda, kozoa (c u ne d).

5.8. ®opmanuzyiite cneayromuii BeiBoa: "Ecau @ u b uctuHHBL, TO ¢ — uUcTUHHO. HO ¢ —
JIOKHO: 3HAYMUT, d WIN b JTOXKHBI".

5.9. dopmanusyiiTe NpeNOCTEPEKEHHE, KOTOPOE OJHA JKUTEIbHHIIA JpeBHUX AduH
clienaia CBOEMY ChIHY, COOMpaBIIEMYCSl 3aHATHCS IMOJUTHYECKON HEATENbHOCTBIO: "Ecau moi
Oyoewv 206opumsb npasdy, mo mebds 803HeHasuosm noou. Eciu mol 6yoewn neams, mo meos
soznenasguoam 6oeu. Ho mul Oonowcen 2o06opumv npasdy unu jaeamov. 3Hauum, meos
B03HEHABUOAM THOOU UTU O3HEHABUOSM 602u".

dopmanu3yiTe TakkKe OTBET ChiHA: "Ecau s 6y0dy 2ogopums npagdy, mo 6Oozu 0Oyoym
mooums mens. Eciu s 6yoy neams, mo aoou 6yoym awodoume mena. Ho s donowcen 2oeopumo
npagoy unu jneamov. 3Hauum, meus OyOoym mobums Oo2u uiu meus 0yoym aooums moou".

5.10. Ilycte a = "amo ympo scnoe", a b = "amo ympo mennoe". Boipazure ciemyroolime
(dopMybl Ha OOBIYHOM SI3BIKE:

@) & & &) ;vg &) E K) e_r—}.-!_r
&) ab ) avhk 3 ﬂ‘_v.ﬁ' g @b

g a b € - i) ab A @ —>b



5.11. U3 nByX maHHBIX BHICKAa3bIBAaHUH a U b IOCTPOMTE COCTABHOE BHICKA3BIBAHKE, KOTOPOE
OBLIO OBI:

0 a) UCTHHHO TOTJa M TOJIBKO TOT/Ia, KOTJa 00a JaHHBIX BHIKA3bIBAHMS JIOJKHBI,
o ©0) JJO)KHO TOT/1a M TOJIBKO TOT/Ia, KOrja 00a JaHHBIX BhICKA3bIBAHHS UCTUHHBI.

5.12. W3 Tpex naHHBIX BBICKA3bIBaHWN a, b, ¢ TOCTPOWTE COCTAaBHOE BHICKA3hIBAHUE,

KOTOpPOE€ MCTHUHHO, KOTJIa UCTUHHO KaKOoe-TMOO OJHO W3 JIaHHBIX BBICKa3bIBaHUH, W TOJHKO B
9TOM Cllydae.

Orper: 3B evabevabe

5.13. Onpenenure ¢ MOMOIIBIO TaONHI] UCTUHHOCTH, KakKWe W3 CIeAYIOIMHX (GopMy
SABJIAKOTCA TOXACCTBCHHO NCTUHHBIMU UJIN TOXKICCTBCHHO JIOXKHBIMU:

a) aravbefa-bv i) x) a«(b=(@vhi
0) flawby-»bl+ (AEvb) e)favh)e (bvcivave
B) asbea(@vEl x) (8 > by > 8

r) asbeic g Ev deb

5.14. Yupoctute cienytomuue GOpMyJibl, UCTIONb3Ys 3aKOHBI CKIICUBAHUS:

® a) ﬂ#brq ?E-EP!e

° 6) gebreg vaehsg

° B)

. pfavbveisfavbvel

. H)GVE"E}*{E‘#bwu}
Peurenue: (avhv )y favhc)=(avhc)-(avh c)= 5.

5.15. Ynpocture ciemyronipe GOpMyIIbl, UCTIONB3YS 3aKOHBI ITOTIONICHHUS:

e a)avarbvarbsecvaed-t
e 6)arbvasbeevasb.d

o B)ar{avbi«fava)

e r)arbefacreva.b)

5.16. IlocTpoiite TaGaMILBI UCTUHHOCTH Ui JOTMYECKUX (OPMYJ M YHOPOCTUTE (POPMYJIBI,
UCTIONIB3Ys 3aKOHBI aJIreOpbl JIOTHKU:

e ayartresbve)viavh)-ec

. o)artbvelvarh

o p)f@avcirares(bve)-bee

° r)

e 1) arhee vaeheew asbeced

e € 31-"“.'11"51 e+d ¥ ErEiE?E!Erd
o w)a¥vdvasbecvasb.cva-bee



. s)avbvevbvlavbve.avbvelvash
o n) arbsevarbeevarbrerdvarbrerdvarbeeed
o yasdef@vcsbwdivaSvachee

5.17. TlpuBenure npuUMEpHl MEPEKIIOYATEIBHBIX CXEM, COACpXKAIMUX XOTS OBl JBa
nepexirouaTens, GyHKIUs TPOBOAUMOCTH KOTOPBIX

e ) TOXJIECTBECHHO paBHA CIUHHMIIC;
e 0) TOXIECTBEHHO paBHa HYIJIIO.

5.18. Haiinute hyHKIIMK TPOBOIUMOCTH CIEAYIONINX MEPEKIIOYATETbHBIX CXEM:

a
a) 4' ———  §) —@ b € W
) [ —

e R P
=

B) I— r) &

b ‘[:]—*’_'3

5.19. HpOBepI)Te PAaBHOCUJIBHOCTD CIICAYIOIIUX MMEPCKIIOYATCIbHBIX CXCM!
a— a— a— a] E
|_ o— | p— I

— Q—Eij—c
. 6 ':_I:E

|
[ | .

LI

o)

el
e, el

5.20. ITocTpoiiTe mepexIoYaTeIbHbIE CXEMBI C 3aJaHHBIMH (DYHKIHSIMHA TIPOBOUMOCTH:




al favh) evah

6 a(bvelvh-(avecl

B) avhbrerdvbrcrdwhbvbocrd

vl ash ferdvhvalva-(cvd -(avh)

5.21. VYopocture (QyHKIMH TPOBOAUMOCTH U TOCTPOMTE NEpPEKIIOYATEIbHBIE CXEMBI,
COOTBETCTBYIOIINE YIPOIIEHHBIM (PYHKIHAM:

a) F=(@avb)«(avelibve)
0) F=a«bececvbegcedvb-f

B)F-a»(ﬁwc+(ﬁ‘c¥§}}

rnF=a:(bvelvarbwvare

p) F=aebvarbve
9F=(avbva)@vbveavhve
wF=arbvviaverds@vbro)
) F=arbee vaeheevarbrged

mF=ava-bee)v(@vdve-bvd-(cvdveh)

5.22. Ympocture crneayromuye nepeKioyaTeIbHbIe CXEMBI:
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JAlian S
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JIOT'MYECKHUE 3ATAYN

5.23. Tpu neBouku — Po3a, Mapraputa u AHIOTa IpeICcTaBUIM Ha KOHKYpPC LIBETOBOJIOB
KOpP3MHBI BBIPALIECHHBIX UMHU PO3, MaprapuToK M aHIOTUHBIX IN1a30K. JleBodka, BBIPACTHUBILAS
MaprapuTky, oopaTuia BHUManue Po3bl Ha TO, YTO HU y OJTHON U3 JIEBOYEK MMS HE COBIIAJACT C
Ha3BaHHEM JIIOOMMBIX 11BeTOB. Kakue 1IBEThI BhIpAcTHIIA KAX/1asi U3 JIeBOUYEK?

5.24. BUHOBHUK HOYHOTO JOPOKHO-TPAHCHOPTHOTO MPOMCIIECTBUA CKPBUICS C MecTa
aBapuu. [lepBBIii M3 ONpPOIIEHHBIX cBUAETeNeH ckazan paboTHukam ['AUW, duro 310 OBUIM
"Kurymu", mepBas mmdpa HOMEpa MAIIMHBI — €IWHUIIA. BTOpOW CBHUIETETh CKasall, 4YTO
MalluHa Obu1a MapKHu "MockBuyu", a HOMED Ha4yuHAaJCs c CEMEPKH.
Tperuit cBuAeTenb 3asBUI, YTO MallliHA ObUIa HHOCTpPaHHAs, HOMEp HauMWHAJCS HE C €IUHUIIBL
[Ipu nanpHelIeM paccieOBaHUHU BBISICHUIIOCH, YTO KaXKbI U3 CBUJETEINICH MTPABUIIBHO yKa3all
aub0  TOJABKO ~ MapKy  MalllMHbI, JHOO  TOJNBKO  TepByl0  nudpy  HOMmepa.
Kakoif Mapku OblTa MammHa 1 ¢ Kakoi U pbl HAaYUHAJICS HOMEP?

5.25. Ilarepo onHoknaccHukoB: HWpena, Tumyp, Kamwmna, Onpmap m 3amum cramu
noOeUTENIMU OJIMMIINAJ IIKOJIBHUKOB 10 (U3MKE, MaTeMaTHKe, HTHPOpPMATHKE, JINTEPATYpE U
reorpadum.

H3BectHO, UTO:

e moOeauTens onuMmMansl 1o uHPopmatuke yuuT Hpeny u Tumypa pabGore Ha
KOMIIBIOTEPE;

o Kamuina u Dapnap Toxe 3aMHTEPECOBATUCH HH(OPMATUKOM;

e Tumyp Bcerna nobGauBancs GpU3NKH;

o Kamummna, Tumyp u noGeIuTens OMMMITHA/BI 110 JTUTEPAType 3aHUMAIOTCS TUIAaBAaHUEM;

e Tumyp n Kammia no3zapaBuiu nodeauTess OJIMMIINA/IbI IO MaTEMATHKE;

e Upena coxaiieer 0 TOM, YTO Yy HEE OCTAETCSI MaJIO BPEMEHU Ha JIUTEPaTypy.

[TobenuTeneM Kakoi OMUMITUAIBI CTANl KaXAbIH U3 3TUX peOsT?

5.26. Upena moout MopoxkeHoe ¢ ppykramu. B xade ObLT BBIOOp M3 TAKUX BAPUAHTOB:

e IUIOMOUp C OpeXamuy;

e TuUIOMOUp c OaHaHAMU;

e TUIOMOUp C YEPHUKOM;

e IIOKOJAJHOE C YCPHUKOM;
e IIIOKOJAITHOE C KIIyOHUKOH.



B ugersipéx BapuaHTax Mpene He HpaBWINCh WM THII MOPO>KEHOTO, MJIM HAIIOJIHUTEIb, & B
OJIHOM BapHaHTE €1 He HPaBWJINCh HU MOPOXKEHOE, HU HaNoIHNUTENb. OHa nonpocuia
IPUTOTOBUTH U3 HMEIOLIUXCS MPOAYKTOB MOPLHIO 110 CBOEMY BKYCY.

Kakoe xe Mopo)keHOe U ¢ KakuMHU (ppyKkTamu aoout Mpena?

5.27. Ha ouepennom stane aBToroHok "®opmyina 1" nepsble 4eTbIpe MecTa 3aHsUIN
[lymaxep, Ane3u, Xuwin u Kynxapar. Ono3naBiini K MECTY HarpaXAeHUs TEIEPENOPTEP ycHen
3aCHATH MJIOTOB, 3aHABILIMX BTOPOE U TPEThE MECTA, KOTOPBIE MOIUBAIIN APYT ApyTra
mamnaHckuM. B 3to Bpems [llymaxep ¢ 4eTBEPTHIM TOHIIUKOM MOKUMAIH IPYT APYTY PYKH.
[Hanee B kaap nomnan MOKpbIA XWILJI, O3APABIISIOIINN IUJIOTA, 3aHSABILIETO BTOPOE MECTO.
Hanocnenok oneparop cHsuI cuieHy, B kotopoi [Ilymaxep n KynxapAT nelTaiuCh BTAIIUTh HA
MbeIeCTal NOYETA MUIOTA, 3aHABUIETO YETBEPTOE MECTO.

[TpocMaTpuBast OTCHATBINA MaTepua, peKUCCEP CIIOPTUBHOTO BBIITyCKa OBICTPO pa3o0pacs, KTo
13 IWIOTOB KaKoe MecTO 3aHsul. OH 3Hal, 4YTO, B COOTBETCTBUM C LIEPEMOHUEN HATPAKICHUS
noOeauTeneit TOHOK, MUJIOTHI, 3aHABILKE NIEPBbIE TPU MECTA, MOJIUBAIOT APYT Ipyra
[IAMIIAHCKUM U3 OTPOMHBIX OYTBIJIOK 3HAMEHHUTOH (pUPMBI — CIIOHCOpPA COPEBHOBAHM.

Kaxkoe xe MecTO 3aHsu1 KaX bl TUI0T?

5.28. B HekoTOpOM MapcTBE-rocyJapcTBE MmoBaauics 3Mer ['OpbIHBIY pa30oMHUYATH.
[Tocnan mape 4erblpéx OoraTbipeil moryOuTh 3Mesi, a Harpaly 3a TO OOellal BEIHKYIO.
Bepuynuce Oorateipu ¢ mobefoil M crpammBaeT ux mapb: "Tak KTO ke M3 Bac TJIaBHBIN
noGenuTelb, KOMy ocTaHeTcs LapéBa 104b U nosuapcrpa?”
3acMymanmch 100pbl MOJIOALBI ¥ OTBETHI 1Al TyMaHHBIE:

Ckazan Unes Mypomen: "I1o Bce Anema [TonoBuy, nape-6atiomka'.

Anema [TonoBuy Bo3pasui: "To 6bu1 Mukyna CenssHuHOBHY".

Muxkyna CensaunoBud: "He npas Anema, He g 310",

Jo6pbinsa Hukutuu: "U He 4, 6atromka'.

[Tonsepuynachk TyT 6aba fIra u roBopHT 1apio: "A mpaB TO JIMIIb OAUH U3 OOraThipeil, BUaena s
BCI0 OMTBY cBomMU ria3zamu'. Kto sxe u3 6orateipeit modenmn 3mest ['opbrabda?

5.29. Tlpu cocTaBieHuu pacnrcaHus Ha MSATHUILY OBUTH BBICKA3aHBI TTOXKEJIAHUS, YTOOBI
uHpopMaTuKa Oblja MEPBLIM UM BTOPHIM YPOKOM, (pU3UKa — MEPBBIM W TPETHUM, UCTOPHS
— BTOPBIM WJIH TPETHUM.

Mo>KHO 7T YJTOBJIETBOPUTH OJTHOBPEMEHHO BCE BHICKa3aHHbBIE TIOXKEIAHUA?

5.30. OGcyxknast KOHCTPYKLHUIO HOBOTO TPEXMOTOPHOT'O CAMOJIETA, TPOE KOHCTPYKTOPOB
MI0OYEPETHO BBICKA3ANIN CJIETYIOINE TPEIIOT0KEHHS:
1) mpu oTKa3e BTOPOTO JABUraTessl HaJI0 MPU3EMIIITBCS, a IPU OTKA3€ TPETHEro MOKHO
MPOJIOIAKATh TTONET;
2) pu OTKa3e NepBOro JBUTATEIS JIETETh MOKHO, WIIM TIPU OTKA3€ TPETHEro JBUTATEIS JIETETh
HEJIb35;
3) npu OTKa3e TPETHETO ABUraTeNs JIETETh MOXKHO, HO TIPU OTKa3€ XOTsI Obl OJJHOTO U3
OCTaJIbHBIX HAJI0 CaUTHCS.
JIETHBIEC UCTIBITAHUS TOATBEPAMIIH MIPABOTY KaXIOT0 U3 KOHCTPYKTOPOB. Omnpenenure, npu
OTKa3e KaKoro M3 JBUTaTeNe Helb3s MPOI0KATh MOJET.

5.31. B copeBHOBaHUsAX M0 MIABaHUIO y4yacTBOBaiIu AHIpel, Bukrop, Cama u JIuma. Mx
JPy3bsl BBICKA3aJIM IPEIOI0KEHUS O BOBMOXKHBIX T00EIUTEISIX:
1) nepBeiM Oyzet Cara, Buktop 6yaet BTopbiM;



2) BropbiM Oyner Cama, /luma Oyzaer TpeTbuM;

3) Anapeit Oyzaet BTopbiM, [luma Oyaet 4eTBEPTHIM.

[Io oxoOH4YaHMM COPEBHOBAHMUN OKA3aJ10Ch, YTO B KaXkJIOM W3 MPEIIOIOKEHUN TOJIBKO OJHO U3
BBICKa3bIBAaHUI UICTUHHO, IPYTrO€ JIOXKHO.

Kaxoe MecTo Ha cOpeBHOBaHUSX 3aHsUT KaXAbli U3 IOHOILIEH, €CJIM BCE OHU 3aHSJIN pa3HbIe
MecCTa.

5.32. I AUTeNnbHON MEKTyHAPOAHOM SKCIIEAUIIMN Ha OKOJIO3€MHON KOCMUYECKOM
CTaHIIMH HAJ0 U3 BOCEMHU MPETEHICHTOB OTOOPATh MIECTh CIEIHAIMCTOB: TI0 a3POHABTHKE,
KOCMOHABHTrallui, OMOMEXaHUKe, IHEPreTUKe, MEUIIMHE U acTpodu3UKe. Y CI0BUA MONIETA HE
MO3BOJISIOT COBMEIIATH PAOOTHI IO Pa3HBIM CIIEIUATBHOCTSM, XOTSI HEKOTOPBIE MPETEHICHTHI
BJIQ/ICIOT JBYMS crieluagbHOCTAMU. OOs13aHHOCTH a3pOHaBTa MOTYT BHIMONHATH ['eppetu u Hawm;
kocMoHaBHuraTopa — Kiapk n @punr; 6uomexannka — @puin u Ham; snepretuka — Jlenapabe
u JleoHoB; Bpaua — Jlenapabe u Xopxec; actpopusnka — Boakos u JIeoHOB.

ITo 0cO6EHHOCTSAM TICUXOJIOTMYECKOH COBMECTUMOCTH BPaul PEKOMEHIYIOT COBMECTHBIE
nonetsl @puia n Knapka, a takxke Jleonosa ¢ Xopxecom u [enapase. Hanpotus,
HE)KeNaTenbHO, 4To0bI [lenapabe oka3zaics B oHOM skcneauuuu ¢ Hamom, a BonkoB — ¢
Kapkowm.

Koro crenyeT BKIIOUNTH B COCTAB SKCHEAUIINH?

OtBetbl — Pa3ned S. Jloruueckue 0CHOBbI KOMIIBIOTEPOB

5.1. SIBasAIOTCA BBICKA3BIBAHUSIMU: ), T), 1), X), 3), 1), K);
He SIBJISIIOTCSI BLICKA3bIBAHUAMM: 0); B); €).

5.2. UcTuHHbIE: 1), 3), K);
JIO;KHBIE: a), N);
HCTHHHOCTb TPYHO YCTAHOBHUTH: T);
MO’KHO PAaCCMATPUBATh H KaK HCTHHHOE, H KAK JI0’KHOE B 3aBUCHMOCTH OT TpeOyeMoi
TOYHOCTH TPEIICTABICHUS: XK).

5.3. Oopa3upbl.
HUcTuHHbIE BBICKA3BIBAHUS: a) “2+2=4"; 0) “‘cuna npumsicenuss men oOpamuo
NPONOPYUOHATLHA KEAOPAMY PACCMOAHUS MedcOy Humu ™ B) “‘3atiyvl numaiomcs pacmenuimu’”;
r) “Oum - hynoamenmanvras eOuHuya uHpopmayuu, UCNOIbL3yeMasn 8 meopuu uHgopmayuu”;
) “06a mpey20nbHUKA PABHbL, eCliu 08€ CIOPOHbL U Y201 MEHCOY HUMU 0OHO20 MPEY20bHUKA
PAaBHBL 08YM CIMOPOHAM U Y2TIY MEHCOY HUMU OPY2020 mpey2oibHuKa ', €) “nonedenbHuK -
nepevlil Oenb Hedeau .

Jlo:kHble BbICKa3bIBaHMsA: a) “4+3=5"; 0) “meno naoaem na 3emuio ¢ yckopeuuem,
NPONOPYUOHANLHBIM c8oell Macce”’; B) “ocusomuvle 5mo Hedxcusas npupooa” r) “ungopmamura
- HayKka o mepmuyeckol obpabomke memainnos’”; 1) “keadpam smo ¢uzypa y Komopotui namo
cmopon”’; €) “nes - domawnee Hcusomuoe .




5.4. a) “Onvbpyc — ne svicouatiuasn copras eepuuna Eeponwvr”’; 6) “2<57;B) “10>=7"; 1)
“ne 6ce HamypanvHble uucna yenvie”’; 1) “He uepes 100ble MpU MOUKU HA NIOCKOCTU MONCHO
npogecmu okpyscnocms”’; €) “mennucucm Kagenvnurxos npouepan punanvryro uepy’”’; i)
“Muwenv He nopasicena nepevim gblcmpenom”’; 3) “9mo ympo ne sAcHoe uiu OHO He menioe’
(ITosicuenwme. Ilycts 4 = “amo ympo sicnoe”, a B = “omo ympo mennoe”. Torna “smo ympo

’

AcHoe u menjioe”’ MOXKHO 3aIUcaTh Kak A*B, oTpuuaHneM dero sBnsercs A-B=Av B, 4o
COOTBETCTBYET BBICKA3bIBATEILHON (GOpPME “9mo ympo He scHoe uiu OHO He He menioe”;

H) “yucno n He denumcs Ha 2 u oHO Oeaumcs Ha 375 K) “amom mpey2oibHUK He
PABHOOEOPEHHbIU UNU OH He NPAMOY20bHbIU 5 J1) “He KaxtcOblil Y4eHUK NUCAT KOHMPOIbHYIO
ceoell pyukou”’ (BapuaHT: "Kmo-mo nucan KOHmMpOabHYI0 He c8oell pyukou'").

5.5. SAABasAOTCA OTPHMUIAHMAMM APYT Apyra: 0), r), 1), K);
He SBJSAKTCHA OTPUIAHUSMU JAPYT Apyra: a), B), €), iK), 3), H).

5.6. UctuHHbBI: 0), B), T), 3), K), H);
JIOKHBI: a), 1), €), XK).

5.8. flah—3c) el —(awh)

5.9. Pemenue. BBegem o003HaueHUs IS JIOTHUECKUX BBICKA3bIBAHMIA: a — “mbl OyOdeuidb
2060pums npasdy”’; b — “mebs 6o3nenasudam noou’’; ¢ — “‘mebs 6o3nenasuoam 6ocu’”.
JIoroBOpUMCSI CYMTATh, YTO HEKOTOPOE 3aJ]aHHOE BBICKA3bIBAHUE X UCTHHHO, €CIIH HET OTOBOPKH.
Torna npegocrepekeHre MaTepy MOKHO 3aIHCaTh TaK:

({fa = bl (a—>»el)-(a —>a¥) —> (b ) | A orBeT ChiHA — TAK:
{ita > c)v(a—>b)-fa—al)>ihve)

5.10.

a) “omo ympo scHoe u ménnoe”’; %K) “omo ympo He sicnoe unu He ménnoe’”;
0) “amo ympo sicnoe u ono He ménnoe”’; 3) “omo ympo He AcHoe u He ménnoe”’;

B) ‘omo ympo He ACHOe U OHO He

N " ") “amo ympo acnoe unu He ménnoe”’;
ménnoe’”;

r) ‘“omo ympo He sAcHOe uau OHOK) “eciu 5mo mMpo ACHOE, MO OHO He

meénnoe’”; meénnoe’”’;
o) “omo ympo sAcHoe uau OHO Heldl) ‘‘eciu MO YmMpO He SACHOe, MO OHO
meénnoe’”; meénnoe’”’;

e) “omo ympo He ACHOe UlU OHO He

N " M) “amo ympo sacnoe u e ménioe”.
ménnoe’”;




5.11.a) a*h ; 6) a'h .

5.13. ToxknecTBEHHO HCTHHHBIE: a), B), €);
TOXK/AeCTBEHHO JIOJKHBIE: T), 1), XK).

5.14. a) bec; 0) a; B) c*(a v b) v a*b (Yka3aHue: MOBTOPUTH YETBEPTOEC JIOTHICCKOL
cmaraemoe 3 pa3a); r) a Vv c.

5.15. a) a; 0) a*b; B) a; ) ab;

5.16.a) a v c; 0) E'fav!:]; B) av c;r)avc;a)as(cvbed); e) avhwewd ; x)
avbvesd;3) b;n)as(bvced); k) a-dve-fawh)

aaF=ahvare HF=ah-etcvywi
518. B} F =hwfa'eva-s)ra DF=a'bve di‘cvavdi-be

5.19. PaBHocuiabHbI: 0), B), 11);
HEPABHOCWIBHBI: a), I').

[Mosicaenus. O603HauMM (QYHKIUH TPOBOAMMOCTH PACCMATPUBAEMBIX MEPEKITIOYATEIIBHBIX CXEM
kak Fi u F, coorBercTBenno. Torma: a) F, =(avbwe) ‘(avbve)(avhv el =bvarc ;

F, =favh)-thwel =hwa-c, F, #F, .

0) F, =(avb)-evaevefhre) =ave. Fp=ave, F, =F,.

g) Fi=hveraviavh-o-favd ej=avd-e F,-avd-eF, =F,.

1) F, =i{avb):(bwc)-(a-b-cva b c)-(avc)=a'b-cwvab c, F,=a‘b-cvah-c, F, =F,

5.21. YnpoumeHHble PYyHKIMH:
a) a‘cvh-fave); b (e faevdivd  Blavbft il e g
r)a; mh-iave)y ejcwva-h;
Elave d; z)a-(c~b-dj Hjavhb~vecwd-g-h;




5.22. OyHKIUMU TPOBOAUMOCTH YIIPOIIEHHBIX CXEM:
a)F=xvyvz, 6)F=y-zvxy-z, B)F=z r)F=xvz - (yvt), m)F=a-b.-c-{gvhwvd).

5.23. AHs BelpacTuiIa MaprapuTku, Po3a — aHIOTHHBI I71a3k1, Maprapura — po3bl.

5.24. “XKurynu”, HoMep HaUNHAETCS C CEMEPKHU.

5.25. Npena — moOeauTenb OTUMIMAIBI IO MaTeMaThke, Tumyp — o reorpadun, Kamunna
— 1o ¢u3uKe, IabAap — MO JUTEPATYpPE, 3aTuUM — 10 HH(HOPMATHKE.

5.26. ITnom6up c kiryOHukoii. [losicHenne. J[Ba Apyrux BO3MOXKHBIX BapHaHTa —
IIOKOJIATHOE C OpeXaMH M IOKOJIaHOE ¢ OaHAaHAMH, HE ITOIXO/IST 110 YCIOBHIO 3a/1a4H (YUCII0
BapUAHTOB, B KOTOPBIX HE HPABATCS M THUII MOPO’KEHOTO M HAIIOJIHHUTEIb, B 3TUX CIIydYasX PaBHO
JIBYM BMECTO OJIHOTO).

5.27. llymaxep npumnien nepsbiM, KynxapaT — BTOpeIM, XUILUT — TPETbUM U AJ€3U —
yeTtBepThIM. [losicHenue. [llymaxep He 4eTBEPTHI, TaK KaK OH IOKMMaJ YETBEPTOMY PYKY; OH
HE BTOPOM U HE TPETHM, TaK KaK IMMJIOTHI, 3aHABIIME 3TH MECTA MOJUBAIU APYT Ipyra
IIAMIIAHCKUM B TO BpeMs KaK OH IokuMai pyky. CienosarensHo, lllymaxep nepseiii. lanee,
pa3 XWu1 MOKpPBIN, TO OH 3aHsUI OJHO U3 IIPU30BBIX MECT, HO HE IIEPBOE U HE BTOPOE
(o3 apaBIIsT MAJIOTA, 3aHABIIETO BTOpoe MecTo). CrenoBarenbHo, Xl — Tpetuit. Kynxapar
3aHsJ HE YETBEPTOE MECTO, TaK KaK OH BTaCKMBAJ HA IbEIECTAIl ITWIOTA, 3aHSBLIETO YETBEPTOE
MmecTo. CnenoBaTenbHO, OH BTOPOM.

5.28. Jlo6pbias Hukuuy.

5.29. EcTb 1B€ BO3MOKHOCTH:
a) TepBbIi YPOK — MHPOpPMATHUKA, BTOPON — UCTOPHS, TPETUH — (PU3HKA;
0) TepBBIid YpOK — H3HKa, BTOPOl — WH(POPMATHKA, TPETHI — UCTOPHSL.

5.30. HpI/I O0TKa3¢ BTOPOI'O0 ABUTATCJIA HEJIb34 IMPOAOJIKATD IMOJICT.

5.31. IlepBoe mecto 3ansin Caiia, BTopoe — AHIpel, TpeThe — Jluma, yetBeproe — Bukrop.



5.32. B skcniequiuio ciieyer BKIOYUTh: a3pOHAaBTOM — ['eppeTu, KOCMOHaBUTaTOPOM —
Kiapka, 6nomexanukom — @purina, sHepreTukom — Jlenapane, Bpauom — Xopxeca,
actpodusukom — JIeoHoBa.




maea 6. NporpammHoe obecneyeHne KOMMNbTEPOB

6.1. Uto Takoe nmporpaMMHoe obecreuenme?

o npocpammnuviv obecneuenuem (Software) noHUMAaeTCss COBOKYNMHOCTh
nporpamMm,
BBINIOJTHAEMBIX BHIYMCIATEILHON CHCTEMOM.

K nporpammuomy ob6ecniedenuto (I10) oTHocuTcs Takke BCsl 00J1aCTh AesITeIbLHOCTH 1O
NPOECKTHPOBAHUIO B pa3padorke [10:

e TEXHOJIOTHS TMPOEKTUPOBAHUS MPOrpaMM (HampUMep, HUCXOJsIIee MPOEKTHPOBAHUE,
CTPYKTYpHOE U 00bEKTHO-OPUEHTUPOBAHHOE IIPOEKTUPOBAHUE U JIP.);

e  METOABI TECTUPOBAHMS IPOTPAMM [CCBUIKA, CCIIKA|;

e  METOJBI 10KA3aTEIbCTBA IPABUIILHOCTH IPOIPAMM;

e aHaJIM3 KayecTBa pabOThI IPOTrpaMM;

e JIOKYMEHTHPOBAaHHE IIPOTPAMM;

e pa3paboTKa M HUCHOJb30BAHUE MPOIPAMMHBIX CPEICTB, OOJIETYAIOIIUX IPOLECC
IPOEKTUPOBAHUS POrPAMMHOI0 00ECIIeUeHMsI, U MHOTO€ JPYyToe.

[IporpamMmmHOe obecrieueHne — HeomvbemaeMas 4acmv KomnviomepHou cucmemvl. OHO
SBIISETCS  JIOTUYECKUM  MPOJOJDKEHHEM  TexHuueckux cpenctB. Cdepa npuMeHeHus
KOHKPEKTHOTO KOMITbIOTEpa oTpeaensieTcs co3nanubeiM uist Hero [10.

Cam no cede KOMIILIOTEP He 00J1a7aeT 3HAHUSIMHU HU B OJIHOI 00J1acTH
NMpUMeHeHHusl.
Bce 3T 3HaHHS COCPeNOTOYEHBI B BHITIOJIHSIEMbBIX HA KOMIIBIOTEPaxX
nporpamMmax.

[TporpamMmmMHOe o0OecriedeHre COBPEMEHHBIX KOMITBIOTEPOB BKIIIOUAET MUJUTMOHBI IPOTpaMM
— OT UT'POBBIX JI0 HAYYHBIX.

6.2. Kak knaccudpuuupyercst nporpaMmmHoe odecrnedeHue?

B mepBom npubamkeHnu Bce MPOrpaMMBbl, padOTAoNIe Ha KOMIBIOTEPE, MOYKHO YCIOBHO
pa3aenuTh Ha TPHM KaTeropuu (puc. 6.1):

l. mpukJajHble NPOrpaMMbl, HEMOCPEACTBEHHO OOECIEUYHBAIOIINE  BBIIOJIHEHUE
HEOOXOAMMBIX TOJIb30BATENSIM PaboT;
2. cHCTeMHbIe MPOrPaMMBbI, BBIIOJHSAIOMINE pPa3IWYHbIE BCIOMOTATEIbHBIC (YHKIIUH,
HaIpuMep:
0 YIpaBJICHHE PeCypcaMH KOMITBIOTEPA;
0 CO3JaHWE KOMUU UCITOJIb3yeMO HH(POPMAIIHH;
0 TMpoBepka paboTOCTIOCOOHOCTH YCTPOUCTB KOMITBIOTEPA;
0 BBIJIaYa CIIPABOYHON WHPOPMAIIMN O KOMITBIOTEPE U JIp.;
3. MHCTPYMEHTAJIbHbIE MPOrpaMMHbIe CHCTEMbI, OOJIETYalolue TMPOIEcC CO3/aHus
HOBBIX MPOTPaMM JIJIsl KOMIIBIOTEPA.




[MporpammHoe obecneueHue ]

[I'Ipm:.na.ane] [CHCTEHHBE] [MH:prMEHTuhHue]

Puc. 6.1. Kateropun nporpammHoro obecneyeHns

[Tpu noctpoennn knaccuduranuu [1O Hy)XHO yUUTBHIBATH TOT (PAKT, YTO CTPEMHTEIBHOE
pa3sBUTHE BBIYMCIUTEIBHOM TEXHUKHM M pacIIUpeHue cQepbl MPHIOKEHHUS KOMIIBIOTEPOB PE3KO
YCKOPHJIU MPOLIECC IBOJIFOLUYU POrPAMMHOI0 00ECTIEUEHHU.

Ecnu paspiie MOXHO ObUIO MO HajbliaM NEPEYUCIUTh OCHOBHbIE KaTeropuun I[10 —
OIIEpallMOHHBIE CUCTEMBI, TPAHCIISITOPBI, NAKEThl MPUKIAIHBIX IPOrpaMM, TO celyac CUTyalus
KOPEHHBIM 00pa30M U3MEHUIIACH.

Pazpurue IIO mommo kak BriayOb (MOSBUIMCH HOBBIE MOJAXOABI K MOCTPOCHHIO
OTEPAIIMOHHBIX CHUCTEM, SI3BIKOB MPOrPaMMHUPOBAHMS M T.H.), TaK U BIIMPb (IIPUKIIATHBIC
IIPOTPaMMBI ITEPECTANN OBITh MPUKIIATHBIMH U TIPUOOPETH CAMOCTOATEIBHYO IIEHHOCTH ).

CooTHolIeHHe MEXIy TPEOYIOIUMUCS MPOTPaMMHBIMU MPOAYKTaMU U MMEIOIIUMUCS Ha
pPBIHKE MEHSETCS O4YeHb ObICTpo. Jlake KiacCHYeCKHe MpOrpaMMHBIC MPOIYKTHI, TaKHWe, Kak
ONIEpPALlMOHHBIE CHUCTEMbI, HENPEPBIBHO PAa3BUBAIOTCS U HANCISAIOTCA HWHTEIUIEKTYaJIbHBIMU
GyHKIMSIMU, MHOTHE U3 KOTOPBIX paHEee OTHOCWINCH TOJBKO K HWHTEUICKTYaJIbHBIM
BO3MOYHOCTSIM Y€JIOBEKA.

Kpome TOro, mosBMIIMCH HETPaJHIMOHHBIC MPOTPAMMBI, KIACCU(PHUINPOBATH KOTOPHIE MO
YCTOSIBIIUMCSI KPUTEPHSIM OYEHb TPYAHO, a TO W MPOCTO HEBO3MOXKHO, KakK, HalpHMep,
porpaMMa — 31eKMPOHHbI CODECeOHUK.

Ha cerogusimiHuil I€H MOKHO CKa3aTh, UTO 00Jiee WM MeHee ONpeleIéHHO CIOKWINCH
cJieAyIolHe IPYNNbI MPOrPAMMHOIO o0ecleYyeHus :

e  OIEpallMOHHbIE CUCTEMbI U 000JOYKH;

e CHCTEMBI IPOTrPaMMUPOBAHHS (TPAHCIATOPHI, OMOIMOTEKH MOIIPOTPaMM, OTIATIUKH H
T.1.);

e HMHCTPYMEHTAJIbHbBIE CUCTEMBI;

e UHTETPUPOBAHHbIE MMAKETHI IPOrPamMM;

e JIMHAMUYECKHE DJICKTPOHHBIE TAOJIUIIBI;

e CHCTEMbI MAaIIMHHOW IpaduKy;

e cucreMsl ynpasneHus 6azamu 1aHHbIX (CYBJI);

e MPUKIAJHOE IIPOrpaMMHOE 0OecIieueHue.

CtpykTypa mporpaMMHOTO oOecredeHus Moka3zaHa Ha puc. 6.2. Pasymeercs, 3Ty
KJIacCH(PUKAIUIO HeJIb3s CYMTATh HCYepNbIBaOIeil, HO OHA Oojiee WM MEHee HarJsaHO
OTpakaeT HANPABIICHUSI COBEPIIICHCTBOBAHUS U PAa3BUTHS MPOTPAMMHOTO 00€CIIeUeHHUS.



6.3. Kakue nporpaMMbl Ha3bIBAKOT NPUKJIATHBIMH ?

Ilpuknadunasa npozpamma — 310 JIKO0asA KOHKPETHAs MPOrpamMma,
CMOCOOCTBYIOIIAS] PelIEHHI0
KAaKoOH-1u00 32/1a4M B Npe/iesax JaHHOH NPodaeMHOM 00,1aCTH.

Hanpumep, Tam, Toe Ha KOMIBIOTED BO3JIOXKEHA 3aqada KOHTPOJIS 3a (PUHAHCOBOIA
JEeSTENIbHOCThIO KaKOM-THO0 (pUPMBI, MPUKIATHON OyIeT mporpaMMa MOJArOTOBKH IUIATEKHBIX

BEJIOMOCTEH.

[IpuknaaHpie TporpaMMbl MOTYT HOCHUTh M OOLIMI XapakTep, Hampumep, oOecrieuyuBaTh

COCTaBJICHUC U IN€YaTaHUC JOKYMCHTOB U T.II.

B npoTHBONOI0KHOCTH ITOMY, ONEPALIMOHHASI CHCTeMa W/ MHCTPpyMeHTalbHOoe 10

HE€ BHOCAT NMPAMOro BKJIaJa B YIOBJIETBOPCHUEC KOHCYHBIX HOTpCﬁHOCTeﬁ nmoJjb30BaTeJid.

[Tpuxnagueie mporpaMmbl MOTYT HCHOJIB30BaThCS JHOO aBTOHOMHO, TO €CTh peLIaTh
MIOCTABJIICHHYIO 3agady 0e3 MOMOILIM JPYyTUX Iporpamm, JUOO B COCTaBe MPOrpaMMHBIX

KOMIIJICKCOB HMJIN ITaKCTOB.

6.4. KakoBa poJib 1 Ha3HAYEeHHUE CHCTEMHBIX IpOorpamMm?

Cucmemmnble npozpammsl BLITIOJIHIIOTCS BMeCTe ¢ NPUKJIAAHBIMHA U CJIYKAT AJIsA

YHpaBJICHUA peCypCcaMi KOMIILIOTEPA — HEHTPAJBHBIM IIPOUECCOPOM, MAMATHIO, BBOAOM-

BBLIBO/IOM.

910 porpamMmaI 06HICFO MMOJIb30BaHHUA, KOTOPLIC MNMpPEeAHAsHAYCHBI JIJIsA

nmoJIb30BaTesei KoOMIIbIOTEpA. CucremHoe MporpaMmMHOC obOecIieueHme pa3pa6aTLIBaeTc;1 Tak,

YTOOBI KOMIBIOTEP MOT 3(PPEKTUBHO BBHIOIHATH MPUKIIATHBIE IPOIPAMMBL.
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Puc. 6.2. CTtpykTypa nporpaMmmHoro obecneyeHust KOMnbloTepa

Cpe,Z[I/I JACCATKOB ThICAY CUCTCMHBIX IIPOTrpaMM 0c0o00e MeCTO 3aHMMAIOT OnepanmoHHbIC

CHCTEMBI, KOTOpbIE OO0ECIEYMBAIOT YIPABICHHUE pecypcaMd KOMIBIOTEpAa C IEIbl0 MX

3¢ (HEKTUBHOTO UCTIONB30BaAHUS.
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BaxupiMu  KaccaMM =~ CHCTEMHBIX  NpPOTrpaMM  SIBISIOTCS — TaKKe  MPOTrpaMMBbl
BCIIOMOTAaTeNILHOTO HAa3HAYEHUS] — YTWINTHI (1aT. utilitas — monp3a). OHU 1100 paciupsiioT
U JOMOJHSIIOT COOTBETCTBYIOIIIHE BO3MOKHOCTH ONEPANMOHHON CHCTEMbI, JTUOO pemialT
CcaMoOCTOsITe/IbHbIE BaskKHbIe 3a1a4u. KpaTko onuiiemM HEKOTOphIE pa3HOBUAHOCTH YTHUIIHT:

e MPOrpaMMbl KOHTPOJISI, TECTUPOBAHUA M AUATHOCTHKHU, KOTOPHIE UCIIONB3YIOTCS JUIS
NPOBEPKH NPABWIBHOCTH  (DYHKIMOHWPOBAHMS YCTPOMCTB KOMIbBIOTEpA M JUIA
OoOHapy>KeHHs] HEUCIPABHOCTEH B IMpoIecce HKCIUTyaTallMH; YKa3blBAlOT MPUYHHY H
MECTO HEHCIPABHOCTH;

e MpOrpamMMmbI-ApaiiBepbl, KOTOPbIE PACIIUPSIIOT BO3MOXXHOCTH ONEPAIIMOHHON CHUCTEMBI
10 YOPAaBJICHUIO YCTPOWCTBAMH BBOJA-BBIBOJIA, OIEPATUBHOW MAMATHIO M T.1.; C
TIOMOIIBIO JIpaliBEPOB BO3MOXKHO TOJKIIOUEHHE K KOMITBIOTEPY HOBBIX YCTPOHCTB HIIH
HECTaHAAPTHOE MCIIOIB30BAHUE UMEIOIIIUXCS;

e NPOrpaMMbI-yNAKOBIIMKH  (apXuBaTopbl), KOTOpPHIE  IO3BOJIAIOT  3alUCHIBATh
UHPOpPMALIMIO Ha JHcKax Oojiee IJIOTHO, a TaKkXke OOBEIUHATh KOMHH HECKOJIBKUX
¢aiinoB B 0JIMH apXUBHBIN (aiin;

e AHTHBHPYCHbIe NPOrpaMMbl, TPEAHA3HAYCHHBIC /IS TPEIOTBPAIICHHUS 3apaKCHHS
KOMITBIOTEPHBIMH BUPYCAaMH U JIMKBHUJIAIIMH MTOCIIEICTBUH 3apaskeHUs] BUPYCaMHU;

KomnboTepHblii BUpPYc — 3TO CHelMalbHO HallMCaHHas HEOOJIbINas 0 pa3Mepam
MporpaMmMa, KOTopasi MOXeT "IPUIACHIBATE" ce0sl K IPYTUM IporpaMmmam JIist
BBIMOJIHEHUS KaKUX-JIM00 BPEIHBIX JeCTBUI — MOPTHUT (aiiibl, "3acopsier”
OINIEPATUBHYIO NMaMSATh U T.[.

e NpOrpaMMbl ONITUMHM3AIUM U KOHTPOJISI Ka4eCTBA JUCKOBOI0 MPOCTPAHCTBA ;

e MNPOrpaMMbl BOCCTAHOBJICHHUS] HHPOpPMALUH, (POPMATHPOBAHNS, 3AIUThHI JaHHBIX ;

e KOMMYHHMKAIIMOHHbIE NPOrpaMMbl, OpraHu3ymromue oOMeH HHpopMaruei Mexmy
KOMITbIOTEPAMH;

e mporpamMmbl JUIA yHOpaBJeHHs NaMATbl, obecneunBatonie Oosee rudKoe
UCIIOJIb30BaHUE ONIEPAaTUBHON NMaMsATH;

e mnporpammsl 14 3anucu CD-ROM, CD-R u MHOTHE OpyTHE.

YacTh yTUIUT BXOAUT B COCTAB OINEPALMOHHONW CHCTEMBI, a Apyras 4acTb (PYHKLHOHUPYET
HE3aBUCHMO OT Hee, T.€. aBTOHOMHO.

6.5. Uto Takoe onepanuoHHas cucremMa?

Onepayuonnas cucmema — 3T0 KOMILIEKC B3aUHMOCBSI3aHHBIX CHCTEMHBIX nmporpamm,
Ha3HAYCHUE KOTOPOro — OpraHum3oBaTb B3aNMO/IEHCTBHE M0JIb30BATESI C KOMIILIOTEPOM
U BBINIOJTHEHHE BCEX /IPYIHX MMPpOrpamMm.




OnepanyoHHasi CUCTEMa BBINOJIHSET POJb CBSI3YIOMIETO 3BEHA MEX]y anmaparypoi
KOMIIBIOTEPA, C OJHOW CTOPOHBI, ¥ BBHIMOIHIEMBIMU MPOTPaMMaMHU, a TAKXKE MOJIB30BaTEIEM, C
JIPYTOi CTOPOHBI.

OmneparnrioHHast cucTeMa 0OBIYHO XPAHUTCS BO BHEUIHEW MAaMATH KOMIIBIOTEpA — HA OUCKe.
[Tpu BKJIIOUEHNH KOMIIBIOTEPA OHA CUUTBIBAETCS C IUCKOBOM MaMSTH U pasmeraercs B O3V.

DTOT IpOLIECC HA3BIBACTCS 3A2PY3KOU ONEPAUUOHHOU CUCHIEMDBL.
B yHKIIMY OmIepaliMOHHON CUCTEMBI BXOIUT:

e  OCYILECTBJIECHHE JUAJIOTA C TI0JIb30BATEIIEM;

e BBOJ-BBIBOJ| U yNIpaBJICHUE JaHHBIMM;

e IUIAHUPOBAHHE W OpraHU3aIMs mpolecca 00pabOTKU MPOrpamMm;

e paclpelesieHHe pecypcoB (ONMEpaTHBHOM MaMATH W KdIIA, IPOLECCOpa, BHEIIHUX
YCTPOMCTB);

e 3aIlyCK POIPaMM Ha BBIIIOJIHEHHUE;

. BCCBO3MOKHBIC BCTIOMOT'aTCJIBHBIC OINCpallun 06CHy)KI/IBaHI/I$I;

e mepenaya MHGOPMAIMK MEX/y Pa3INYHBIMU BHYTPEHHUMH YCTPOMCTBaMU;

e IpOrpamMMHas MOJAJEpXkKa paboThl mepudepuifHbIX yCTPONCTB (IUCILUICs, KJIaBUATYPHI,
JMICKOBBIX HaKOMUTEJNEH, TPUHTEPa U JIp.).

OnepanroHHy0 CUCTEMY MOXHO Ha3BaTh IPOrPaMMHBIM MIPOIOJIKEHUEM YCTPOHCTBA
yIpaBieHUs: KOMIIbIoTepa. OnepalroHHas CUCTEMA CKPBIBAET OT MOJIb30BATEIS CIOXKHbBIE
HEHY’KHBIC IMOAPOOHOCTH B3aUMOJICHCTBUS C aIapaTypoid, 00pa3ysi MPOCIONKY Mex 1y HUMH. B
pe3ynbTare 3TOro JIOAU OCBOOOKIAIOTCS OT OUEHb TPYAOEMKOM pabOThI IO OPraHU3AINH
B3aMMOJICVCTBHUS C allllapaTypoil KOMIIbIOTEpA.

B 3aBucumoctHm OT KOJIMYECTBA OOAHOBPEMCHHO O6pa6aTI)IBa€MI)IX 3aga4 MW 4Yucia
HOHLSOBaTeHCﬁ, KOTOPBIX MOT'YT O6CJ'Iy)KI/IBaTL OC, pa3invdaroT 4YCEThIPEC OCHOBHBIX KJIACCa
OINCpalMOHHBIX CUCTCM!

1. oaHOMO/b30BaTEeIbCKHE 0JHO32AaYHbIE, KOTOPHIC MOACPKUBAIOT OJHY KJIABHATYpPY U
MOTYT paboTaTh TOJBKO C OAHOM (B JaHHBII MOMEHT) 3a1a4Ci;

2. OJHOMOJb30BaTeJIbCKHE O0JHO33/Ja4Hble ¢ (POHOBOIi MEYaTHIO, KOTOPHIC TO3BOJISIOT
NOMHMO  OCHOBHOW  3agadd  3allycKaTh  OJHY  JOINOJHUTEIBHYIO  3ajady,
OpPUEHTHUPOBAHHYIO, KaK MpPaBUJIO, HA BBIBOJ WMH(POpPMAIMK Ha Ie4yaTb. DTO YCKOPSET
paboTy mpH BeIaue OOJBITHX 00HEMOB HHGOPMAIIMH HA TTeYaTh;

3. 0AHOMOJB30BaTEeJIbCKHE  MHOr03aJavyHble, KOTOpPbIE  O00ECIEYHBAIOT  OJHOMY
TIOJIH30BATENIO TTApAIUICTbHYI0 00pabOTKy HECKOJNBKMX 3aaad. Hampumep, kK ogHOMY
KOMITBIOTEPY MOXKHO TOJAKIIOYUTH HECKOJIBKO MPUHTEPOB, KAXKIBIH M3 KOTOPBIX OyIer
pabortath Ha "cBo" 3amauy;

4. MHOromoJib30BaTejbCKHe MHOI03a/JauHble, TMO3BOJISIONINE HAa OJHOM KOMIIBIOTEPE
3aIlyCcKaTh HECKOJIbKO 3aJad HECKOJLKUM IMoiib3oBaTensiM. Ot OC odYeHb CIOXHBI U
TpeOyIOT 3HAUUTEIbHBIX MAIIMHHBIX PECYPCOB.

B pasnuuHbIX MOZEIAX KOMIIBIOTEPOB MCIIOIB3YIOT OINEPALMOHHBIE CUCTEMBI C Pa3HON
ApXUTEKTypOl M BO3MOXKHOCTAMH. [l mx paboTel TpeOyroTrcs pasHbie pecypcbl. OHH
IPEJOCTABIISAIOT Pa3sHyI0 CTENEeHb CEepBHUCA JUIsl MPOTPaMMHUpPOBaHMS U pabOThl C T'OTOBBIMH
[IporpaMmmaMu.




OHepaHHOHHaﬂ CucreMa Mjid IMCPCOHAJIBHOI0 KOMIBIOTEPA, OPHUCHTHPOBAHHOI'O Ha
HpO(I)CCCI/IOHaJIBHoe MNPUMCHCHUC, NOJPKHA COACPIKATH CIICAYIOIINC OCHOBHBIC KOMIIOHCHTLI:

e IIPOrpamMMBbl yIPaBJIECHUs BBOJOM/BBIBOJIOM;

e IpOrpamMMbl, ympaBisoone (aiioBol cHCTeMOW M IUTAHUPYIOIIME 33JaHus UL
KOMIIBIOTEPA;

e IIPOLECCOP KOMAHIHOIO $3bIKa, KOTOPBIM NPUHUMACT, AHAJIU3UPYET U BBIIOIHIET
KOMaH/Ibl, a[pECOBaHHbIE ONIEPALIMOHHON CUCTEME.

Kaxnas omepauroHHasi CHCTEMa MMEET CBOM KOMAHIHBIM SI3bIK, KOTOPBIA MO3BOJISET
I10JIB30BATCJIIO BBITIOJIHATH TC UJINU UHBIC I[efICTBHﬂZ

O6paH_[8.TBCH K KaTaJiory,
BBITIOJIHATHL Pa3MCTKY BHCITHUX HOCHTGJ’IGﬁ;

3aIycKaTh IPOrpaMMBl;
e ... JIpyrue JeUCTBUS.

AHanu3 ¥ ucHoiaHeHnue KOMaH/[ ITOJIb30BATCJIA, BKIIKOYAd 3arpys3Ky IOTOBBIX MPOrpaMMm U3
¢daitzioB B ONepaTUBHYI0 MNaMATh M MX 3alyCK, OCYIIECTBIISCT KOMAH/HBIH _Ipoleccop
ONEPalOHHOW CHCTEMBI.

Jlna ynpaBieHMs BHEIIHMMM YCTPOMCTBAMHU KOMIIBIOTEpPA HCIOJB3YIOTCSA CIIELIHAIbHBIC
CUCTEMHBIE TporpamMMmbl — JApaiiBepbl. JlpaliBepbl CTaHIApTHBIX YCTPOWCTB 00pa3yloT B
COBOKYNMHOCTH 0a30BYI0 cucTeMy BBOAa-BbiBoAa (BIOS), kotopas oObluHO 3aHOCHTCS B
MOCTOSIHHOE 3Y KOMIIBIOTEpA.

6.6. Uto Takoe daiisioBasa cucrema OC?

Daiin (aHrJ. file —nanka) — 3T0 IMEHOBAHHAS COBOKYIHOCTD JIIOOBIX JaAHHBIX,
pa3dMelleHHAsi HA BHENIHEM 3alIOMUHAIOIIEM YCTPOiicTBe U XpaHUMasi, epecbliaemMast
u o0padaTpiBaeMas Kak equHoe Henoe. Daii MOKeT CoAepKaTh IPOrpamMmy,

4K CJI0BbIE TaHHbIE, TEKCT, 3AK0AMPOBAHHOE U300paKeHHe U JIp.

Daiinosas cucmema — 3T0 CPeACTBO JJIs1 OPraHU3ANUM XPaHeHHs (PAHJIOB HA KAKOM-
Jn00 HOCHTEJIe.

®daiinel GU3NUECKH PEANM3yIOTCA KaK YYacmKU NAMAMU HA BHEUWHUX HOCUMENaX —
MarHuTHBIX Auckax uian CD-ROM. Kaxnpiii ¢aiin 3aHMMaeT HEKOTOpOe KOJMYECTBO OJIOKOB
nuckoBoil mamMsti. OObIuHas JiuHa Oj10Ka — 512 Oaiit.

OO6cnyxuBaer (aiapl CHENHUATBHBIA MOIYJh OIEPAIMOHHON CHCTEMBI, HA3bIBACMBIi
opaiigepom_cpainogou cucmemst. Kaxapiii Gaitn uMeet uMs, 3aperuCTPUPOBAHHOE B KAMAi102e
— oryaBjeHuH Gansos.

Karanor (nHorna Ha3bIBaeTCs oupekmopuen Vil nanKoil) TOCTYTEeH MOIb30BaTEI0 Yepe3
KOMaHJHBIN S3bIK OINEpalMoOHHON cucTteMbl. Ero MoXKHO mpocMmarpuBaTh, MEPEUMEHOBBIBATH
3apEeTUCTPUPOBAHHBIC B HEM (Pailiibl, IEPEHOCUTD UX COJIEPKUMOE Ha HOBOE MECTO M YJAJISTh.



Karanor mMokeT uMeTh COOCTBEHHOE WMMsI UM XPAHHUTHCS B JPYTOM KaTajore Hapsiay C
oObIuHBIME (halimamMu: Tak oOpasyroTcs uepapxudeckue (aiinoBbie cTpyKTypbl. [Ipumep Takoi
CTPYKTYpbl — Ha puc. 6.3.
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Puc. 6.3. [lepeBo kaTanoroB Ha gucke

UTto mnpoucxoAuT, KOrjJa II0Jb30BaTelb IOJAET ONEPAlMOHHOM CHUCTEME KOMaHIY
"omkpeimo ¢aiin ...", B KOTOPOU yKa3aHO ums ¢ailnia M ums Kamanoed, B KOTOPOM pa3MenieéH
3TOT (aitn?

JUis BBIMOJHEHHUsI 3TOW KOMAaHJbl JpaiiBep (ailloBol cHuCTEMBI OOpamercss K CBOEMY
CNPABOUHUKY, BBIACHSET, Kakue OJIOKM JUCKa COOTBETCTBYIOT YKa3aHHOMY (ailiy, a 3aTeM
nepeaaeT 3aIpoc Ha CYUTHIBAHHUE ATUX OJIOKOB JIpaiBepy AMUCKA.

[Ipu BbIMONHEHUN KOMaHABI "coxpanume ¢hain" npaiiBep (HailioBOi CUCTEMBI HIIET Ha
JIMCKE HE3aHAThIE OJIOKHM, OTMEYAeT UX, KaK paclpeles€HHbIe A1 BHOBb CO3/1aHHOIO (hailia, u
nepeaaét apaiBepy AMCKA 3alpoC Ha 3alUCh B 3TH OJIOKU TaHHBIX MOJIH30BATEIS.

Hpatieep ¢aiinosoii cucmemul 06ecrieunBaeT 10CTyN K HH(POpMAIIUHY, 3alIMCaHHON Ha
MarHUTHBIN TUCK, TI0 IMEHU (aiiyia ¥ pacmpeesieT MPOCTPAHCTBO HA MATHUTHOM JIMCKE MEXTY
¢aitiamu.
%
Jlnst BBIMOSTHEHUS 3TUX QYHKIUN apaiBep GpaitioBol CHCTEMBI XpaHUT Ha JUCKE HE TOJIBKO
nHGOPMAITUIO TTOJIL30BATENS, HO M CBOIO COOCTBEHHYIO CITy)keOHYyI0 HHpopmaIruio. B
CYHCeOHbIX 001acmAX OUCKA XPAHUMCA CRUCOK écex (ailioe u Kamano20e, a TaKxKe
pa3inyHbIe JOTOTHUTEIbHBIC CIIPABOYHBIC TAOIUIIBI, CITy>KAIlUE TSl TIOBBIIICHUS CKOPOCTH
paboTeI apaiiBepa (ariIoBOi CHCTEMEI.

K ¢aiinoBoii cucteMe uMeeT TOCTYI Tak)Ke | JIF00ast MPUKIIaIHAs TporpamMma, sl 4ero BO
BCCX A3BIKAX IMMPOrpaMMHUpPOBaHHA UMCIOTCA CIICHHUAJIBHBIC ITPOLICAYPHI.

[Tonsitue ¢aiina moxkeT OBITH oOOpamieHO Ha 000 HCTOYHMK WM MOTpeOUTEh
UHPOpPMALIMK B MallWHE, HAlpUMEp, B KadecTBe (Qaifia Ui MporpaMMbl MOTYT BBICTYHATh
npunmep, OUchiel, Kiaguamypa u ap.

CtpykTypa ¢aitnoBoil CUCTEMBbl U CTPYKTypa XpaHEHUs JaHHBIX Ha BHEIIHUX MAarHUTHBIX
HOCHUTEIISIX OTpeeisieT yI00CTBO pabOThI OIB30BATENsI, CKOPOCTH JOCTyNA K (haiiimaM u T.1.



6.7. KakoBa cTpykTypa onepanuoHHou cucrembl MS DOS?

Onepaunonnass cucreMa MS DOS (Microsoft Disk Operating System) — camas
pacripoctpaHeHHass OC Ha 16-pa3psiiHBIX NEpCOHANbHBIX KommbloTepax. OHa COCTOMT U3
CJICIYIOINUX OCHOBHBIX MOAyJIeH (puc. 6.4):

e 0a3zoBas cucreMa BBoja/BeiBoJia (BIOS);

e Oyok HauanbHOM 3arpy3ku (Boot Record);

e MOJIyJb paciiupenus 6a3oBoii cucreMsl BBoaa/BbiBoaa (10.SYS);
e Moayib 00paboTku npepriBanuii (MSDOS.SYS);

e koMmanaHbIi nponeccop (COMMAND.COM);

yruiutsel MS DOS.

Kaxnmplii w3 yKa3aHHBIX MOJYJICH BBINONHACT ONPEACICHHYI0 4YacTh (YHKIHH,
BO3NIOKeHHBIX Ha OC. MecTa NMOCTOSHHOTO pPa3MELIEHUs 3THUX MOJIYyJEeW pa3inuuHbl. Tak,
bazoeas cucmema 6600a/6b1600a HAXOOUMCA 6 NOCHOAHHOM 3ANOMUHAIOWIEM YCMPOTICEE
(I13Y), a He Ha nUCKaX, KaK BCE OCTAIbHbIE MOYJIH.

MS-DOS BasoBafa cucTemMa
BEOAA [ BbIEOAA
(BIOS)

Moaynb pacluMpeHua

- Moaynb obpaboTkuK
6a30BOM CUCTEMBI Ay P

Bnok HayanbHoOH

3arpysku npepbiBaHi MS DOS
(Boot Record) EE“’%?)"SE;S'?““"‘ (MsDos.SYS)
YTUNWUTDbI

KommaHoHbIW
npoueccop
{(Command.COM)

Format.COM, Chkdsk.COM,
Mode COM, Graphics.COM,
FDisk.COM,

Puc. 6.4. Coctas onepaunoHHon cuctemol MS-DOS

ba3zoBas cucrema BBoaa/BeiBoaa (BIOS) BemonHseT Haubonee mpocThle U
YHUBEpCAJIbHBIE YCIYyTH OIEPAIMOHHOM CHCTEMBI, CBSI3aHHBIE C OCYIICCTBICHHEM 68004-
evi6o0a. B odynkimunm BIOS BXxogut Takke agmomamuueckoe mecmuposanue OCHOBHLIX
annapamuvix KoMnoHenmog (OTEPaTUBHOM MaMSITH U Jp.) TIPH BKIIOYECHUU MAIIUHBI U 68bI1308
bn0ka Havanvuou 3azpysku DOS.

bJyiok HayanbHOM 3arpy3kH (WM IPOCTO 3a2py3uuK) — 3TO OYEHb KOPOTKas Mporpamma,
CAUHCTBCHHAasA Q)YHKHHH KOTOpOﬁ 3aKJIIO9aCTCA B CHUTBIBAHUHN C TUCKA B OINICPATUBHYIO MMAMATH
nByX npyrux dacteir DOS — momynst paciuperus: 6a30BOi CHCTEMBbI BBOJIa/BBIBOJIA M MOTYJISI
00paboTKH IpephIBAaHUM.

Moayas pacumiupeHusi 0a30Boii  cucTeMbl BBOJA/BbIBOAA JaeT BO3MOXKHOCTh
WCIIOJIb30BAHUS OONOIHUMENbHBIX Opalieepos, 00CTYKUBAIONTUX HOBBIC BHEIIIHUE YCTPOMCTBA, a




TaKXKe Opaiieepos 0 HeCMaHOAPMHO20 0OCTYHCUBAHUSL BHEUHUX YCIMPOUICMS.

Mopayab 06padoTKH NpepbIBaHUIl peaii3yeT OCHOBHBIE BBICOKOYpOBHEBBIE yciayru DOS,
II03TOMY €I0 ¥ Ha3bIBAIOT OCHOBHBIM.

Komananbiii npoueccop DOS oOpabaTsiBaeT KOMaH/1bl, BBOAUMBIE MOJIH30BATEIIECM.
Ymuautel DOS — 3T0 nporpamMMebl, TOCTaBIISIEMbIE BMECTE C ONEPALIMOHHOW CUCTEMOW B

BUJIE OTNIENBHBIX (haiiioB. OHU BBIMIOJIHSIOT JACUCTBUS OOCITYKHBAIOIIETO XapaKTepa, Halpumep,
Pa3METKy AMCKET, IPOBEPKY JUCKOB H T.1.

6.8. Uto Takoe mporpaMMbI-000JI09KH?

060104KYU — 3TO MPOTPAMMBI, CO3/IaHHBIE JJIS YIPOIIEHUS Pa0OTHI CO CI0KHBIMU
MIPOrpaMMHBIMH CUCTEMaMHU, TaKUMH, Hanpumep, kak DOS. OHu npeoOpa3yroT HeyJ0OHbII
KOMaHTHBIN TIOJIb30BaTEIbCKUI HHTEPQEIC B IPYKECTBEHHBIN TpaduIecKuii HHTepQeic win
uHTepdeiic Tuna "MeH". OG0I0UYKH MPETOCTABISIOT MOJb30BATEII0 YAOOHbIN JOCTYI K
(haiimam 1 OOIIUPHEIC CEPBUCHBIC YCITYTH.

Camas momynsipHast 'y mnoJb3oBateneit IBM-coBmectumoro IIK oGomoyka — maker
nporpamm Norton Commander. OH obecnieunBaeT:

e CO37aHHE, KONMPOBAHUE, MEPECHUIKY, NEPEHMEHOBaHME, yJIaJlleHHe, MOHCK (ailioB, a
TaKXKe U3MEHEHHE UX aTpuOyTOB;

e OTOOpa)keHHE JiepeBa KaTaJloroB M XapaKTEPUCTUK BXOIAIIMX B HUX (ailioB B (opme,
yI0OHOM 11 BOCTIPUSTHUS YETIOBEKa;

e co3manue, OOHOBIICHHE U PACIaKOBKY apXHBOB (TPYII CXKAThIX (ailyioB);

e IPOCMOTP TEKCTOBBIX (ailyos;

e PEIAKTHPOBAHUE TEKCTOBBIX (haiijIoB;

e  BBIIIOJIHEHUE U3 €€ Cpebl MPaKTHUUECKU Beex koMana DOS;

e 3aIyCK IPOTpaMM;

e BbIJAUy MH(OPMAIIUH O pecypcax KOMIBbIOTEPa;

e CO3/IaHUE U yJIAJICHUE KaTaJOoroB;

e MOJACPKKY MEKKOMIIBIOTEPHOH CBSI3H;

e MOJJEPKKY DJIEKTPOHHOU MOYTHl YEPE3 MOJIEM.

B nauane 90-x rojoB BO BCEM MHUpPE OIPOMHYIO MOMYJISIPHOCTH MpHoOpena rpaduyeckas
ob6onouka MS-Windows 3.x, MpeuMyIiecCTBO KOTOPOM COCTOMT B TOM, YTO OHa oOJjerdaer
UCIIOJIb30BaHUE KOMIIbIOTEpA, U e€ rpaduyeckuii naTepdeiic BMecTo Habopa CIOKHBIX KOMaH/ €
KJIaBHATYpbl IO3BOJSET BBIOMpPATh HX MBIIIBI0O W3 MEHIO IPAKTHYECKH MTHOBEHHO.
Omnepanuonnas cpega Windows, paboTaromasi COBMECTHO C OnepaunnoHHOM cucremoir DOS,
peanusyeT Bce CBOWCTBA, HEOOXOMMBIE JUIsl POU3BOAUTENBHOM pabOThl MOJIB30BATENS, B TOM
YUCJIE — MHOT'033/1a4HbIM PEXKUM.

Ob6onouka Norton Navigator — 5T0 Ha0Op MOIIHBIX NPOTPaMM ISl YIPaBICHHS
daiinamu, pacmupsomuid Bo3MoxHOCTH Windows. [103BosisseT SKOHOMUTE BpeMSs MPAKTUICCKU
Ha BCEX ONepanusax: MOUCK (HailloB, KONMMpPOBAaHHE W TepeMeleHHe (aiioB, OTKPHITHE
KaTaJIOTOB.




6.9. Uto co00ii nmpeacTaBJIAOT ONepanuoHHbIe cucTembl Windows,
Unix, Linux ?

OnepauuoHHbIE CUCTEMBI Windows

B HacTositiee Bpemsi OOJIBIIMHCTBO KOMITBIOTEPOB B MUpE PaOOTAIOT MO YIIPABICHUEM TOH
WIM WHOU Bepcuu omepanuoHHod cpensl Windows dupmel Microsoft. OxapaktepuzyeMm
HaunboJiee pacpoCTPaHECHHBIC BEPCHH.

Windows NT (NT — aurn. New Technology) — 3To0 onepalMoHHasi CUCTEMA, a HE MPOCTO
rpagudeckas o0osouka. OHa UCHONB3YET BCE BOSMOXKHOCTU HOBEHIIMX MOJEIEH epcoHaTbHBIX
KOMIIbIOTEepOB U pabotaer 6e3 DOS. Windows NT — 32-pazpsinnas OC co BCTpOCHHON ceTeBon
NOJUICP’)KKOH H  Pa3sBUTBHIMH  MHOTOIIOJIB30BAaTENILCKUMHU  cpencTBaMu. OHa TpenocTaBisieT
H0JIH30BATENSIM UCTUHHYIO MHOT'033/Ja4HOCTh, MHOTOIIPOLIECCOPHYIO MOAJIEPIKKY, CEKPETHOCTb,
3alIUTy JaHHBIX M MHOTOE Jpyroe. DJTa OIEpaldoOHHAas CUCTEMa OuYeHb YIOOHAa Ui
HoJb30BaTeNel, padoTaloUMX B paMKax JIOKAIbHOM CEeTH, JUIl KOJUIEKTUBHBIX MOJIb30BaTeseH,
O0COOEHHO IS TPy, paboTaromux HaJ OONBIIMMH MPOEKTAMH U OOMEHUBAIOIINXCS TAHHBIMHU.

Windows 95 mupencrtaBiasieT co0Oi  yHHBEpPCaJbHYI)  BBICOKOMPOU3BOAUTEIHHYIO
MHOT'033[a4HyI0 U MHOTOIOTOKOBYIO 32-paspsimHyto OC HOBOro TOKOJCHHS C TpaduuecKuM
uHTEephEHCOM U PaCITUPEHHBIMHA CETEBBIMH BO3MOXKXHOCTAMU. Windows 95 — wHTErpupoBaHHAas
cpena, obecneunBaomas S¢G¢GeKTUBHBIE 00MeH uH(poOpMalMed MEXAYy OTIEIbHBIMU
nporpaMMaMyd M TMPEJOCTaBISIONIas IOJb30BATENI0 LIMPOKHE BO3MOXKHOCTH pabOThl ¢
MyJbTHUMEIHA, OOpPabOTKH TEKCTOBOM, Tpaduueckoil. 3BYKOBOW U  BUACOMH(OpMAIUH.
HHTErpupoBaHHOCTD MOIPA3yMEBAET TAKIKE COBMECTHOE UCNOIb308AHUE PECYPCO8 KOMNbIomepa
8cemu npocPamMmamu.

Ota onepaioHHas CUCTeMa obecneuugaem pabomy noib308ameiss 6 cemu, MPeIoCTaABIS
BCTPOEHHBIE CPEJICTBA MOJACPKKHU Al oOMeHa (aillaMu M Mephl MO UX 3allKTe, BO3MOXHOCTh
COBMECTHOTO HCIIOJB30BAaHUS TPUHTEPOB, (AKCOB M JPYruX oOIMX pecypcoB. Windows 95
MO3BOJISIET ~ OTIPABJATH  COOOIICHHWS  SJEKTPOHHOW  MOYTOM, (PaKCUMIJIBHOW  CBS3BIO,
MOJJICP)KUBACT yAANCHHBIA AoCTym. [Ipumensemsrii B Windows 95 3alIMIIEHHBIA PEXUM HE
MO3BOJISIET MPUKIATHON TporpaMme B ciiydae cO0s HapyIHUTh PabOTOCTIOCOOHOCTh CHUCTEMBI,



HAJEKHO MpEeAOXpaHsieT NPWIOKEHUS OT CIyY4alHOIO0 BMEIATENbCTBA OAHOIO IpoLecca B
JpyTOii, o0ecTieynBaeT ONpeeIEHHYI0 YCTOMUMBOCTD K BUPYCAM.

[Tonp3oBatensckuii uaTepdeiic Windows 95 npoct u ynobed. B ornuume oT 00607109KH
Windows 3 »sTa omepallMOHHas CHCTEMa HE HYXXJAeTcsi B YCTAaHOBKE Ha KOMIIBIOTEPE
onepanuroHHo cucteMbl DOS. Ona mnpenHa3sHayeHa i YCTaHOBKM Ha HacToyibHBIX [IK m
KOMITbIOTE€pax OJIOKHOTHOTO THUIA C MporeccopoM 486 umu Pentium. PexomeHayeMblil pazmep
omneparuBHOM mamsaTH 32—128 Moaiit. Ilocrme BKIIOYEHUS KOMIBIOTEpAa W BBIMOJTHEHUS
TECTOBBIX Iporpamm BIOS onepaunonHas cuctema Windows 95 aBToMaTudecku 3arpykaercs C
xKecTkoro nucka. Ilocne 3arpy3ku M MHUIMATU3alUU CUCTEMbI Ha SKpaHe MOSBISETCS pabouuil
cmon, Ha KOTOPOM pa3MeIIeHBl pas3luuHble epaguueckue ob6vekmul. Iloab3oBaTenbCKU
uHTepderc CIPOCKTUPOBAH TaK, YTOOBI MAKCUMAIBHO OOJIETYUTH YCBOCHHE 3TOW ONEPAIIMOHHON
CHCTEMBI HOBHYKAaMH H CO3/1aTh KOM(OPTHBIE YCIOBUS JIJISI TTOJIH30BATEIIS.

Windows 98 otnuuaercs ot Windows 95 Tem, 4TOo B Hel omnepanydoHHas CUCTeMa
oOwenmHEeHA ¢ Opay3zepom Internet Explorer iocpenctBoM mHTepdeiica, BBIMOJIHEHHOTO B BHJIC
Web-6pay3epa u ocHameHHoro kHonkamu "Hazan" u "Bnepen" mist mepexona Ha IpeablIyTyio
u nocnenymomryo Web-crpanunbl. Kpome 3T0r0, B HEM yiydllieHa COBMECTUMOCTh C HOBBIMU
anmapaTHBIMH CPEICTBAMU KOMIIBIOTEpa, OHA OJAMHAKOBO YJIO0OHA Kak JUIsl MCIIOJIb30BaHMS Ha
HACTOJIBHBIX, TAK ¥ HA TIOPTATUBHBIX KOMIIBIOTEPAX.

Windows 2000 Professional — onepainiioHHasi CICTEéMa HOBOT'O MOKOJICHUS JJIS JIEJTI0BOTO
UCIIONF30BaHUS HA CAMBIX Pa3HOOOPAa3HBIX KOMIBIOTEPAaX — OT MOPTATUBHBIX 10 CEPBEPOB. ITa
OC sBnsercs HawiIydlled A BeICHHs KOMMepdeckoW nestenbHocTH B HMHrepHere. OHa
o0wveaunsiet npucyury Windows 98 mpoctoTy ucnonb3oBanus B IHTepHeTe, Ha paboTe, B MyTH
¢ mpucymumu Windows NT HaneKHOCTHIO, SKOHOMHUYHOCTHIO M 0€301MacCHOCTHIO.

Windows CE 3.0 — onepanuoHHasi cucTeMa [jisi MOOWJIbHBIX BbIYHMCJIHTEIbHBIX
YCTPOICTB, TakMX, KaK KapMaHHbIE KOMIIBIOTEPHI, IU(PPOBbIE MHPOPMALMOHHBIE MENHIKEPHI,
COTOBBIC Tele(OHBI, MYJIbTUMEIUHHBIE M pa3BIEKaTENbHbIC MPUCTaBKU, BKmouyas DVD
IIPOUTPBIBATENIN u YCTpOHCTBa LIEJIEBOTO JOCTyTna B HHTepHer.

Omnepaumonnas cuctema Windows CE — 32-pa3psiiHasi, MHOT03a/1a4Hasi, MHOTOIIOTOYHAs
ONlEpallMOHHAs CUCTEMA, MMECIOIIAs OTKPBITYIO apXUTEKTypy, Pa3pellarollyl0 HCIOJIb30BAHHE
MHOXeCTB yCTpoUcTB. Windows CE m0O3BOJISET YCTPOWCTBAM Pa3IUYHBIX KaTeropuil "roBOpuTh"
U oOMEHMBAThCs MH(pOpMALMEN OPYT € IPYroM, CBS3BIBATHCS C KOPIOPATHUBHBIMHU CETSAMHU U C
HurepHer, [10JIb30BaThCS 3JIEKTPOHHOU IIOYTOM.

Windows CE xoMmMmnakTHa, HO BBICOKO TIPOM3BOAMTENIbHA. JTO MOOWIIbHAs CHCTEMA,
(GYHKIHOHMpYIOLIAast C MUKPOIPOIIECCOPAMH Pa3IMUHBIX MapoOK W U3rotoButesei. /s Hee ecth
nporpamMmbl Word n Excel, KOTOpble COBMECTHMBI C UX HACTOJbHBIMM aHajoramu. Mmeer
MHTETPUPOBAHHYIO CUCTEMY YIIPAaBJICHUS TUTAaHUEM.

OnepanuonHasi cucrema Unix

Onepayuonnasn cucmema Unix Ovuta co3nana B Bell Telephone Laboratories. C xpaTkoii
UCTOPHUEHN €€ CO3IaHUs MOKHO O3HAKOMHUTBCS 37ech. Unix — MHOro3aga4yHasi onepanuoHHAast
CHCTEeMa, CIIOCOOHAsi 00eceYnTh OJHOBPEMEHHYI PadoTy O4YeHb 00JIBIIOT0 KOJUYeCTBO
noJab3oBaresied. SInpo OC Unix HanucaHO Ha sA3bIKE BBICOKOTO ypoBHA C M HMMEET TOJIBKO
okosio 10 mporeHTOB KoAa Ha accembiiepe. ITO MO3BOJISIET 32 CYUTAHHBIE MECSIIBI MEPEHOCUTH
OC Unix na npyrue anmnapaTHble IUIaTGOPMBbl U JOCTATOYHO JIETKO BHOCUTb B HEE CEphE3HBIE
u3MeHeHuss u jponosiHeHus. UNIX sBJseTcss MepBOil  JAeHCTBUTEJBHO IEPEeHOCUMOM
onepanuoHHON cucremMoil. B MHOrounciennbie cymecrsywuue sepcud UNIX nocTrosiHHO
BHOCATCS M3MeHeHHMsl. C OHOM CTOPOHBI, 3TO PAaCIIUPSIET BO3MOKHOCTHU CHUCTEMBI, JIENAET €€



MOIIHEE M HAJE)KHEE, C APYrOoM — BEAET K MOSBICHHUIO Pa3IMYUi MEXKIY CYIIECTBYIOIIUMH
BepcusMH. B CBA3M C 3TUM BO3HHKaeT HeO0XOAMMOCTb CTAHJAAPTH3ALMHU Pa3THMYHBIX
CBOMCTB cucTeMbl. Hammume craHmapToB o0Jjerdaer NEpEeHOCHMOCTh TPHIOKEHHH MEXIY
pasiMuHbIMM BepcusasmMu UNIX u 3amumiaeT Kak IIOJIb30BaTeled, TaKk U IPOU3BOAMUTENECH
nporpamMmmHoro obecneuenus. I[lostomy B 80-x romax pas3paboTaH psx CTaHIAPTOB,
OKa3bIBatOUIMX BiIusHHE Ha pa3zButue UNIX. Ceiyac CymecTBYKHT JeCATKH ONEPANMOHHBIX
CHCTeM, KOTOpbIe MOKHO 00beIMHHUTHb moja oO0muM HazBanueM UNIX. B ocHoBHOM, 3TO
KOMMEpPUECKHE BEpPCUH, BBINYIICHHbIE TMPOM3BOAUTEISIMU aNMapaTHBIX Iwiatrhopm  ams
KOMIIBIOTEPOB CBOETO Mpou3BoicTBa. [Ipuunnel nonymsipaoctu UNIX:

e Koa cucreMbl HanKMCcaH Ha si3bIKe BBICOKOT0 YpPoBHA C, 4TO cAe/1as10 ee NPocToi As
NOHMMAHMA, H3MEHEHHS U NlepeHoca Ha Apyrue miargopmsbl. MOXKHO CMENO CKa3aTh, 4TO
UNIX sBnsieTcsi 0AHOM U3 Hanbo1ee OTKPBITHIX CHCTEM.

e UNIX — MHoOro3aauHasi MHOIro1oJib30BaTeJibcKasi cucreMa. OJIMH MOLIHBIN cEpBEp
MOXKET 00CITY>KHBATh 3aIIPOCHI OOJIBIIIOr0 KOJIWYECTBA MoIb30oBareseit. [Ipu sTom HEoOX0aMMO
aJIMUHUCTPUPOBAHUE TOJIBKO OJHO crcTeMbl. Kpome Toro, cucrema crocoOHa BBITOTHAT
00JIBIII0E KOJIMYECTBO PA3INYHBIX (DYHKIMH, B YACTHOCTH, pab0OTaTh, KaK BEIYMCIUTEIbHBIN
cepBep, Kak cepBep 0a3bl JaHHBIX, KaK CETEBOM cepBep, MOIICPKUBAIONINI BaKHEHIITHE
CEPBHCHI CETH U T.JI.

e Haauume crangaproB. Hecmotps Ha pasHooOpasue Bepcuit UNLX, 0cHOBOJ Bcero
ceMelicTBa SIBJIAIOTCH NPUHIMIIHAJILHO OJUHAKOBAs aPXUTEKTYPa U PAA CTAHJAAPTHBIX
uHTepdercoB. /s atMuHUCTpaTOpa NEPEX0] Ha IPYTYI0 BEPCUIO CUCTEMBI HE COCTaBUT
00JIBIIOTO TPYAQ, a AJIs OJIb30BaTENIE OH MOKET U BOBCE OKA3aThCsl HE3aMETHBIM.

e Ilpocroii, HO MOIIHBIH MOXYJIbHBIN MOJIb30BaTEIbCKHI HHTEPdelic. FiMmes B cBoeM
pacnopspKeHUH Habop YTHIIUT, KaKIast U3 KOTOPBIX PelIaeT y3KYI0 CIEIHaTH3UPOBaHHY IO
3aJa4y, MOXXHO KOHCTPYUPOBATh U3 HUX CJIOKHBIE KOMIUIEKCHI.

e Ncnoab30BaHue eANHOM, JIeTKO 001y KHUBaeMOi Hepapxu4ieckoii ¢paiijioBoii cucremsbl.
®aiinioBas cucrema UNIX — 3TO HE TOJIBKO AOCTYM K JAHHBIM, XpaHAIIUMCS Ha qucke. Yepes
yHU(pULIpOBaHHbIN HHTepdeiic (paiaoBoil CHCTEMBI OCYLIECTBISAETCSA JOCTYH K TEPMHUHAIAM,
IpUHTEpaM, CETH U T.II.

e OueHb 00/1b1IOE KOJMYECTBO NPHUJIO0KEHUH, B TOM YK cJie CBOOOTHO PacPOCTPAHAEMbIX,
Ha4yMHas OT NPOCTEHIINX TEKCTOBBIX PEAAKTOPOB U 3aKaHUYMBAsI MOIIIHBIMU CUCTEMaMHU
ynpaBieHus 0a3aMu JJaHHbIX.

(ITo marepuanam nocobus "OC UNIX", http://basel.spiiras.nw.ru/univer/unix)

OnepauuonHasi cucrema Linux

Hauano cosmanuto cucremsl Linux monoxeHo B 1991 r. ¢dunckuMm ctynentom Junycom
Topsanvocom (Linus Torvalds). B centsOpe 1991 rona on pacmpoctpanui no e-mail nepblit
IIPOTOTHUII CBOEH OINEPAIIMOHHOM CUCTEMBI, M MPHU3Bal OTKIMKHYTHCA Ha €ro padoTy BceX, KOMY
OHa HPABUTCA HUJIN HECT. C »TOro MOMeHTa MHOTHE MporpaMMHUCThI CTAJIM NOAACPKHUBATDH Linux,
n00aBIsisE paiiBepbl YCTPOWCTB, pa3pabaThiBas pa3HbIe MPOABHHYTHIC TNPWIOKEHUS H JIp.
ATMocdepa pabOThl SHTY3MACTOB HAJ TIOJE3HBIM TPOEKTOM, a Takke CBOOOIHOE
pacmpocTpaHeHHE W HCIIOJIB30BaHME HMCXOIHBIX TEKCTOB CTaJlW OCHOBOH (eHOMeHa Linux. B
HacToslee Bpemsi Linux — o4eHb MOIIHAS CHCTeMAa, HO cCaMO€ 3aMeuaTesbHOE TO, YTO OHA
OoecruiaTHas (free).

_a WiR
JlvHyc TopBanbac ¢ cumBoriom Linux —"nuHrBuHOM"



Jlunyc Topsanbiac pa3paboTan He caMy ONEPAalMOHHYIO CHUCTEMY, a TOJIBKO €€ sIpo,
HNOJKJIIOUMB YK€ HMerouMecs KOMIOHEHThl. CTOpOHHME KOMIAHWHW, YBUAEB XOpPOIIHME
NEePCIEKTHBBI I PAa3BUTHS CBOETO OM3HECa, TOBOJIBHO CKOPO cTainy HackimaTs OC yTumuTamMu
u npuknagaeiM [10. HemocTraTtok Takoro moaxoaa — OTCYTCTBHE YHM(PHIMPOBAHHOW W
NPOAYMAaHHOIi MpoueIypbl YCTAHOBKH CHCTEMbI, ¥ 3TO O CHUX TOp SBIISCTCS OIHUM U3
TJIAaBHBIX CACPKHUBAIOIIUX (PaKTOPOB Ui O0JIee MUPOKOTo pacnpocTpaneHus Linux.

®eHoMEH Linux BbI3BaJ K KW3HU Pa3roBOPHl O TOM, YTO POAWJIACHL HOBasi ¢uiaocodus
NPOrpaMMHPOBAHMA, MPUHLUUIHAILHO OTJIMYAIOMIAsACA OT TOro, 4YTO OBUIO paHblIe.
TpanmunuoHHBIE CTagUM J>KU3HEHHOTO IIMKJIA HPOTPAMMHOTO TPOAYKTa TAKOBBI: aHAJIM3
TpeboBaHul, pa3paboTka crneunpuKanuii, MPOSKTUPOBAHUE, MAKETUPOBAaHHE, HalHMCaHUEe
MCXOJHOTO TEKCTa, OTIAjKa, JOKYMEHTUPOBAHUE, TECTUPOBAHHE M CONPOBOXKICHHUE. | maBHOE,

4TO OTINYaCT JSTOT MNOAXOA, — MNCHTpau3alud YIOPaBJICHUA pPasHbBIMU CTaAUAMU U
MPEeUMYIIEeCTBeHHO "HUcxonsmas" pa3pabdoTka (TO ecTh MOcTOosHHAs Aetanu3anus). OaHako
Linux  co3maBanack  mo-uHoMy. l'oroBblii  paloTrarommii  MakeT  NOCTOSIHHO

COBEPUICHCTBOBAJICS M Pa3sBHBAJCH JACHEHTPATH3OBAHHOH TIpPYyNINOH 3JHTY3MaCTOB,
ACHCTBHSA KOTOPBIX JIMIIL CJIerka KOOpPAMHMPOBAaIUCh. Hanuno aHapXuuHbBIA Xapakrtep U
"Bocxoasimas' pa3paboTka: cOopka Bce 0ojiee KpPYITHBIX OJIOKOB U3 paHEe CO3JaHHBIX MEIKHX.
31ech MOXHO OTMETUTh M jpyroe. Ilpum TpagumuoHHON pa3paboTKe B OCHOBY KIAJeTCs
IPOEKTUPOBAHNE M HAIlMCAaHUE TEKCTOB, IPU Pa3paboOTKe 1Mo MeToxy Linux — MaKeTUpOBaHHE,
oTianka W TecTupoBaHue. [lepBble 1Ba 3Tama pacmapajuleuTh CIOXKHO, a C OTJIaIKOH u
TECTUPOBAHUEM JeJI0 oOcTouT mosierde. MHpIMU cioBamu, pa3padoTrka mo meroay Linux —
3TO MeTOo] Npod M OMMOOK, MOCTPOEHHBI HA MHTEHCHBHOM TecTHpoBaHuM. Ha moOom
JTale CHUCTEMa JOJDKHA paboTaTh, Jake €CIM 3TO MHUHM-BEPCHUS TOr0, K 4YeMy CTPEMHUTCS
pa3paborunk. EcrecTBeHHBIN OTOOp OCTaBIAET TOJNBKO kKH3HecrmocoOHoe. O TOM, YTO Takoe
IpOrpaMMUpPOBAaHUE — HayKa, HCKYCCTBO MJIM pEMECIIO, — CIIOPAT yke 1aBHO. U eciu B ocHOBe
TpagUIMOHHON pa3paboTku I1O nexuTr mpexie BCero peMeciio, TO MpH pa3padoTKe METOJIOM
KOMITbIOTEPHOI'0 IapBUHU3Ma — HECOMHEHHO UCKYCCTBO.

Herpynno 3ameruts, uTo "BOcxonsmas'" pa3zpaboTka XapaKTEpH3yeT TaK Ha3bIBaeMOE
UCCJIEIOBATENIbCKOE MPOTpaMMUpPOBAaHUE, KOTJa CHCTEMa CTPOUTCS BOKPYT KIIOYEBBIX
KOMIIOHCHTOB W IIpOrpaMM, KOTOPBIC CO3JArOTCAd Ha pPAaHHUX CTagudgX IIPOCKTA, a 3aTcM
NOCTOSSTHHO Moauduuupyrotcs. OTCyTcTBHE 4YeTKOro NJaHa, MUHUMAJIbHOE YINpaBJieHUe
NMPOEKTOM, 00JIbIIOe YHCJI0 CTOPOHHUX TEPPUTOPHAJIBLHO YIAJEHHBIX Pa3padoTYHKOB,
CBOOOIHBII 00MeH HWAesAMH U KOJAMH — BCe 3TO aTPUOYTHI HOBOT0 MPOrPpaMMUPOBAHUS.
O6 0COOEHHOCTSIX HCCIEAOBATEIIBCKOTO MPOrPAMMHUPOBAHHS HAMMCAaHO HeMallo crareil. Tak,
mBeiinapckue npodeccopa A.Kupansd, K.Uen n Y. HuBeprenbT BHICININ CIICTYIONINE BAKHbIC
MOMEHTHI:

e pa3pabOTYHK SICHO MIPEJICTABISIET HAMIPABJICHNE TIOUCKA, HO HE 3HAET 3apaHee, KaK JIajJeKo OH
CMOJKET MPOJABUHYTHCS K TSI,

® HET BO3MOXXHOCTH MPEABHICTh 00BEM PECYPCOB ISl TOCTHIKEHUS TOTO UM HHOTO
pe3ynbTara;

e pa3paboTKa He MOIaeTCs ACTATLHOMY TUTAHUPOBAHHIO, OHA BEIETCSA METOJIOM MPOO 1
OIIINOOK;

e Takue pabOThI CBS3aHBI C KOHKPETHBIMY HCIIOJIHUTEISIMU M OTPAXKAIOT MX JIMYHOCTHBIC
KauecTBa.



6.10. YUTo Takoe TPAHCJIATOP, KOMIIMJISTOP, HHTEPIPETATOP?

Tpancaamop (auri. translator — nepeBOYNK) — 3TO MporpamMma-repeBoank. OHa
npeoOpasyer NporpaMmy, HalMCaHHYIO Ha OJTHOM M3 SI3bIKOB BBICOKOTO YPOBHSI, B TPOIPaMMY,
COCTOSIIYIO U3 MAIIUHHBIX KOMAH]I.

TpaHcAsSTOPBI peain3yoTcs B BUAE KOMIUISTOPOB WK UHTEpNpeTaTopoB. C TOUKU 3peHust
BBINOJIHEHHSI pa00Thl KOMIWIATOP U HHTEPIPETATOP CYLIECTBEHHO Pa3IUYatOTCs.

Komnuasitop (aHri. compiler — cocTaBUTenb, COOMpATENIb) YUTACT BCIO MPOTPAMMY
yenukom, JENaeT ee IMepeBOJl M CO3JaeT 3aKOHUEHHBIM BapHaHT MPOrpPaMMBI Ha MAIIHHHOM
SI3BIKE, KOTOPBIN 3aTEM U BBITTOJTHICTCS.

HuTtepnperartop (aHriu. interpreter — UCTOJIKOBATEINb, YCTHBIA NEPEBOAUNK) EPEBOAUT U
BBITOJIHSET IPOTPAMMY CHIPOKA 3G CIPOKOLL.

[Tocme Toro, xak mporpamMMa OTKOMIMJIMPOBAaHA, HM CaMa MCXOAHAs IPOrpaMma, HH
KOMITUJIATOP OoJiee HEe HY>KHBI. B TO e Bpems nmporpamMma, oopabaTeiBaeMasi HHTEPIPETATOPOM,
JIOJDKHA 3aHOBO 1epesooumvCs Ha MALIMHHBIN SI3BIK MPH  KaXJIOM OYEPEITHOM 3aIyCcKe
POTPaMMBEI.

Omxomnunuposantsie IPOrpaMMbl paboTaroT ObICTpee, HO uHmMepnpemupyemole Mpole
WCIIPABIIATH U U3MEHSATb.
ﬁ

Kaxnplii KOHKpETHBIM S3BIK OPHEHTHPOBAaH JMOO HAa KOMIWIIIHIO, JHUOO Ha
MHTEPIIPETAlNI0 — B 3aBHCHUMOCTH OT TOrO, IJIsl Kakux Lenedl oH cosnaBaics. Hampumep,
Ilackans OOBIYHO HCIIONIB3YETCS Ui PEIICHUs JOBOJBHO CIOXKHBIX 3a7ad, B KOTOPBIX Ba)KHA
CKOpOCTh paboThl mporpamm. llosTomMy naHHBIA S3bIK OOBIYHO peaqu3yeTcsi C IMOMOIIBIO
KOMRUAAMOopa.

C npyroil cTopoHsl, beticux cO3AaBalICs Kak S3bIK 711 HAUMHAIOUIUX MPOTPAMMUCTOB, AJIS
KOTOPBIX IIOCTPOYHOE BBIIIOJIHEHUE IPOrPAMMBI UMEET HEOCTIOPUMBIE IIPEUMYLIECTBA.

WNHorpa 1uist oIHOTO s3bIKA UMEETCS U KOMRUNAMOp, u unmepnpemamop. B sToMm citydae
JUISE pa3pabOTKU M TECTUPOBAHUS MPOTPAMMBbI MOXKHO BOCIIOJIb30BAThCS MHTEPIPETATOPOM, a
3aT€M OTKOMIIJIMPOBATH OTJIAKEHHYIO MMPOTPaMMYy, UTOOBI TOBBICUTH CKOPOCTD €€ BHITTOJIHCHHUS.

6.11. Uro Takoe cucTeMbl NIPOrPaAMMHUPOBAHMSA?

Cucmema npoepammuposaniss — 3TO CUCTEMa sl pa3pabOTKU HOBBIX IPOrpaMM Ha
KOHKPETHOM $I3bIKE MPOrPaMMHUPOBAHHUS.

CoBpeMeHHbIE CHUCTEMBI IPOrPaMMHPOBAHUS OOBIYHO IPENOCTABISIIOT MOJIb30BATEISIM
MOILIHBIE U Y100HbI€ CcpecTBa Pa3padoTKu NporpaMm. B HUX BXOIAT:

e KOMIWJISTOP WM UHTEPIPETATOP;
e UHTETPUPOBaHHAs cpena pa3paboTKH;




e CpPEICTBA CO3/IaHUS M PEIAKTUPOBAHUS TEKCTOB IPOTPAMM;

e O0mMpHBIC OUOTMOTEKN CTAHAAPTHBIX MPOTPaMM U (DYHKIUH;

e OTJAJIOYHBIC MPOTPAMMBI, T.€. MPOTPAMMBI, ITOMOTAIOIINE HAXOTUTh H YCTPAHSAThH
OLIMOKH B IPOTPaMMe;

e '"nmpyxxecTBeHHas" K MOJIb30BATEINIO UAIOTOBAs Cpeia;

e  MHOTOOKOHHBIH PEKUM PaOOTHI;

e MoImrHbIe rpaduyeckre OMOIMOTEKH; YTHIUTEI IUIS paboThl ¢ OMOIMOTeKaMu

e BCTPOCHHBIN accemOiep;

e BCTPOCHHAs CIPAaBOYHAS CITYkKO0a;

e JIpyrue crnenuduyeckue 0COOCHHOCTH.

[Tonynsipubie cuctembl iporpammupoBanusi — Turbo Basic, Quick Basic, Turbo Pascal,
Turbo C.

B nocnepnee BpeMsi TOMYYWIM PAclpOCTPaHEHHE CHUCTEMBI IIPOrPaMMHUPOBAHUSA,
OpUEHTUPOBaHHBIE Ha co3anue Windows-npunoscenui:

Borland Delphi 3.0

o maker Borland Delphi ([lenbhu) — OnecTsmmii HacIeIHUK CEMEHCTBa KOMIMISTOPOB
Borland Pascal, npenocraBistomuii KayecTBEHHblE M O4YEHb YyNOOHBIE CpeiCTBa
BU3yaIbHOW pa3paboTku. Ero HCKIIIOYUTENHHO OBICTPHIA KOMITWIIATOP TO3BOJISET
3¢¢peKTUBHO U OBICTPO pemaTh MPaKTHYECKHW Jr00ble 3aJaud  MPUKIAJTHOTO
IPOrpaMMHUPOBAHUS.

o naker Microsoft Visual Basic — ynoOHbI 1 MOMyJNSApHBIA UHCTPYMEHT JUIsl CO3JaHMS
Windows-iporpaMM ¢ HCIONB30BaHMEM  BH3YaIbHBIX  cpenctB.  Comepxut
UHCTPYMEHTApUH AJISl CO3aHUS OUASPaAMM Y Npe3eHmayuil.

o maker Borland C++ — 0o1HO W3 caMBIX PAaCIPOCTPAaHEHHBIX CPEACTB IS pa3pabOTKH
DOS u Windows npuioxeHui.

Hwxe nns wumocTpanuu npuBelneHbl Ha s3bikax beiicuk, Ilackane m Cu mporpammbl
pelIeHNs OJTHOM M TOH K€ MPOCTOM 3a/auil — BBIUUCIEHUS CyMMBI S 3JIEMEHTOB OJJHOMEPHOTO
MaccuBa A=(ay, ay, ..., ap).



S3bik Beiicuk (BASIC — Beginners All-purpose
Symbolic Instruction Code — yHuBepcanbHblii
CHUMBOJIBHBIN KO JUIS HAUWHAIOIINX ) OBLT CO3/IaH B
1965 r. I:xk. Kemenun u T.Kypuem kax si3bIK,
o0Jeryaronuii HarMcaHue MPOCThIX MPOrPAMM.
Ceituac Bce vanie nuuryt Basic BMmecto BASIC,
npuaBas JpyTyo TPaKTOBKY Ha3BaHHIO: Basic —
OCHOBHOM, 0a30BBIH.

CymiecTByeT MHOTO pa3IMyHbIX Bepcuil belicuka
— OT OYEHb MPOCTHIX J0 YCOBEPIICHCTBOBAHHBIX,
COJIEprKalX MHOKECTBO JIOTIOIHUTEIbHBIX
A3BIKOBBIX KOHCTpYKUUW. Hanbonbiee
pacIpoCcTpaHEeHUE UMEIOT CIEAYIOIINE BEPCUH:
QuickBasic (QBasic) 4.5 nns DOS u Visual Basic
3.0-6.0 mst Windows.

QuickBasic 4.5 ¢pupmsbl Microsoft — 310 oueHb
IPOCTOMN, HO B TO € BpeMsl 3 (PEKTUBHBIN SA3bIK,
YHacJIeIOBaBUIMM OT paHHero belicuka Bce ero
JIOCTOMHCTBA, HO U30aBUBIIUICS OT BCEX €T0
HEJOCTAaTKOB M BIIUTABIIWH IIEIbIH Psij] MePEIOBbIX
unei Havana 90-x rogos. Eme QuickBasic oueHb
MpUBIIEKATEICH CBOEH CpeIoii MPOrpaMMUPOBAHHUS.
Opna U3 yaad — 3TO UCTHOJIb30BaHUE CBOEOOPA3HOTO
pexxuma paboTsl. [ ObicTpoii paboThl B cpene
HCIIOJIb3YETCS pEXKUM MHTepIpeTaTopa, a s

OKOHYAaTCJIbHOT'O IMEPCBOJA OTJIA)KCHHBIX ITPOrpaMM Ha

MAaIIUHHBIN SA3bIK UCIIONb3YETCS KOMIUIATOP. 13
QBasic kommunaTop uckiroueH. QBasic BXoauT B
MUHHUMAJILHBIIA KOMIUIEKT IIOCTaBKHU nporpaMMHOIO
obecrieueHnst KommnbloTepa. belicuk oueHb
IIOITYJIAPHBIN SI3bIK IPOrPaMMUPOBAHUS.

lpoepamma Ha Belcuke

INPUT "N=";N : DIM A(N)

FORI=1TON
PRINT "A("; I; ") =";
INPUT A(I)

NEXT I

S=0

FORI=1TON
S=S+A()

NEXT I

PRINT "Cymma ="; S

END

==
[ ™ Micwion CulceBa ST

OkHo cpefbl nporpammupoBanns Quick
Basic



lIpoepamma Ha
lNackane
Program Summa;

Type Mas = Array [1 ..
100] of Real;

Var A : Mas;
1, n: Integer;
S :Real;
BEGIN

Write('n ="); ReadLn(n);
For i:=1tondo
begin
Write('A[', 1, '] =");
ReadLn(A[i]);
end;

S:=0;
For i:=1tondo
S:=S+AJ[i];
WriteLn('S ="', S:8:2);
END.

SA3bik [Mackaaw 601 pazpadoran B 1970 r. Hukiaacom
BupTom kak sS3bIKk 00y4eHUs CTYAEHTOB IPOTPaMMHUPOBAHUIO.
[Tackanb BeIpabaThIBae€T HABBIKK COOIIOCHHUS XOPOIIIETO
CTPOTOTr0 CTHJISI MPOTPaMMHUPOBAHMS, YIIPOIIAIOLIETO
pa3paboTKy CIIOKHBIX ITPOTPaMM.

OcHoBHbIE TIpUBJIEKaTenbHbIe yepThl [lackans —
JIOTHYHOCTb, NMO/IIePKKA KOHLeNIUH CTPYKTYPHOIO U
MPOoLEeYPHOT0 MPOrpaMMHUpPOBaHus, padoTa ¢
AUHAMMYECKOH NaMAThI0, BO3MOKHOCTb CO31aHUSI CBOUX
THIOB AaHHbIX. B [Tackane nporpaMMucT 10/DKeH BCeraa siBHO
yKa3bIBaTh, C KAKUIMHA KOHKPETHBIMH ITIE€PEMEHHBIMHU OH KETaeT
paboTaTh M KaKOBbI TUIIBI ATUX NepeMeHHbIX. CTporas
TUNH3AIHS JAHHBIX TI03BOJISIET PE3KO CHU3HUTH KOJIUIECTBO
OLIMOOK, MOSIBJIAIONIUXCS B IPOTPaMMe BCIIEACTBUE
HEBHUMATEIBHOCTH WIIN OTIE€YATOK.

B cBoem nepBonauansHoM Buje [lackanb nmen 10BOJIBHO
OrpaHUYEHHBIC BO3MOXHOCTH, HO PAaCIIMPEHHBIA BApUAHT STOTO
s3p1ka — Turbo Pascal, sBisiercs oueHb MOIIHBIM S3BIKOM
nporpamMmmupoBanust. UuterpupoBannas odosouka Turbo
Pascal, pa3zpabotannas ¢pupmoii Borland (abiue Inprise),
BKJTIOYAOIIAs B c€0s peIaKTOp, KOMITWIIATOP, KOMITOHOBIIUK U
OTJIa{4MK, BMECTE C HHTEPAKTUBHOW CIIPaBOYHON CUCTEMOM
cernany pa3paboTky nmporpamm Ha [lackaie geixom mpocTeiM U

NIPpUATHBIM.

SA3bik Cu pazpabotan Jlennucom Putuum B 1972 r. kak
SI3BIK, IPUTOAHBIN JUIs IIPOIPAMMUPOBAHNS HOBOU
onepannoHHou cucteMbl UNIX.

OnepanvoHHbIE CHCTEMBI paJd MOBBILIEHUS CKOPOCTH
pa6OTbI TPAAUIIUOHHO MUCAJINCH Ha A3BIKC HU3KOI'O0 YPOBHA —
accembiepe, HO s13bIK CH HaCTOJIBKO XOPOIIO 3apeKOMEH0Ba
ce0s1, uTo Ha HeM ObUIO HammcaHo O6omee 90% Bcero xoma OC
UNIX. A3k CHU 0o0pen momyJssipHOCTh KaK TaK Ha3bIBA€MBbIi
SI3BIK CPENIHETO YPOBHS, B KOTOPOM YI00CTBO, KPaTKOCTh M
MOOWJIBHOCTh  SI3IKOB  BBICOKOT'O YPOBHSI COUETAIOTCS C
BO3MOKHOCTBIO HEIMOCPEACTBEHHOr0 JOCTyna K ammnaparype
KOMIIBIOTEpPA, UYTO OOBIYHO JIOCTHTAIOTCA TOJBKO TpHU
MIporpaMMHUpPOBAHUU Ha si3bIKe Accemouiepa.

Cu He o4yeHb NPOCT B U3YUYEHUU U TpeOyeT TIIATEIbHOCTH
B IPOrpPaMMUPOBAHMM, HO TO3BOJISIET CO3/1aBaTh CJIOXHBIE U
BechbMa 3((HEeKTUBHBIE POTPAMMBI.

lpoepamma Ha CU

# include <stdio.h>

# include <conio.h>

main()

{

float a[100], s; int 1, n;

clrscr(); printf("n=");

scanf("%i1", &n);

for(i=1;1<=n;it++) {
printf("a[%i]=", 1);
scanf("%f", &a[i]);}

s=0;

for i=1;1<=n;i1++)
s=s+ali];

printf("'s = % f\n", s);

return O;

}



6.12. /lsist 4ero Hy>KHbI HHCTPYMEHTAJIbHbIE POrPAMMbI?

HUncmpymenmanvhvle npoepammHule cpedcmea — 3TO POTPAMMBI, KOTOPBIE HCIIOIB3YIOTCS B
X0JIe pa3pabOTKH, KOPPEKTUPOBKHU HIIM PA3BUTHUS IPYTHX MPUKITATHBIX UIH CUCTEMHBIX
MPOTrpamMM.

[lo cBoemy Ha3HayeHMIO OHHM OJM3KM  cUCTeMaM  mporpammupoBanus. K
MHCTPYMEHTAJIBHBIM IpOrpaMMaM, HallpuMep, OTHOCATCS:

e  PEIAKTOpHI;

e CpeacTBa KOMIIOHOBKH IPOrpamM;

e OTJIQJOYHBIC MPOTPaMMbI, T.€. MPOrpaMMbl, MOMOTAIOUINE HAXOAUTh M YCTPAHSITH
OLIMOKHU B IPOrpaMMme;

e BCIOMOTAaTeNIbHbIE MPOTPaMMbl, PEATUYIONIME YacCTO MCIOJIb3YEMbIE CHCTEMHBIE
JEUCTBUS,

e TpaduyuecKue makeThl MPOrpaMMm M T.II.

I/IHCTPYMCHTB.J'II)HBIG MporpaMMHBIC CpPE€ACTBA MOTYT OKa3aTb IMOMOINbL Ha BCCX CTaAUAX
paspabotku I10.

6.13. UTo Takoe TeKCTOBBIN peaKTOpP?

Texcmosbiii pe()akmop — 9TO IporpamMma, UCIIoJIb3yEeMas CIICIUAaJIbHO IJIsI BBOOA U
PECAAKTUPOBAHUA TCKCTOBBIX JaHHBIX.

OTUMH JaHHBIMH MOTYT OBITh MpOTpaMMa HIM KaKOM-TMOO JOKYMEHT WIM K€ KHHTra.
PenakTupyeMblii TEKCT BBIBOJUTCS HA DKpaH, U I0JB30BATENIb MOYKET B JUAJIOTOBOM PEKHUME
BHOCUTB B HET'O CBOU U3MEHEHU.

TexkcToBble peJakTOpbl MOTYT OO€CleuMBaTh BBIOJHEHHE DPa3HOOOpPa3HbIX (YHKUUH, a
UMEHHO:

e pPENaKTHUPOBAHME CTPOK TEKCTA;

e BO3MOYKHOCTb MCIOJIb30BaHUS PA3IUYHBIX MIPUPTOB CHMBOJIOB;

e KONUPOBAHUE W MEPEHOC YaCTU TEKCTa C OJHOIO0 MecTa Ha APYroe Wi W3 OJIHOTO
JIOKYMEHTA B JIPyTOH;

e KOHTEKCTHBIN MOUCK U 3aMEHA YaCTEN TEKCTA;

e 3aJJaHUE IIPOU3BOJIBHBIX MEKCTPOUYHBIX IPOMEKYTKOB;

e aBTOMATHUYECKUU MEPEHOC CJIOB HA HOBYIO CTPOKY;

e aBTOMAaTHYECKas HyMEpalUIO CTPaHUIL;

e 00paboTka U HyMepaIusi CHOCOK;

e BBIpaBHUBaHUE KpaeB ab3aria;

e CO3JaHUE TAOJIHII ¥ IOCTPOCHUE AHATPAMM,

e TpOBEpKa MPaBOMMCAHUS CIOB U OJOOP CHHOHUMOB;

e TIOCTPOCHUE OIJIABJICHUH U IPEIMETHBIX yKa3aTese;

e pacneyarka NOJArOTOBJIEHHOTO TEKCTA HAa MPUHTEPE B HY’KHOM YHCIIE SK3EMIUISIPOB U T.II.



B03MOKHOCTH TEKCTOBBIX PEAAKTOPOB Pa3IMYHBI — OT MPOrPaMM, NMPEAHA3HAYCHHBIX TSI
MOATOTOBKM HEOOJBIIMX JOKYMEHTOB MPOCTOM CTPYKTYpHI, 10 MpOrpaMMm [uis Habopa,
ohopMmicHHS ¥ TIOJHOW TIMOATOTOBKH K THIOTPAPCKOMY HW3JaHHI0O KHUT M KYPHAJIOB
(M31aTeNbCKUE CUCTEMBI).
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OkHo pepaktopa Microsoft Word

Haubonee u3BecTHBIN TEKCTOBBIN penakTop — Microsoft Word.

[TomrODyHKITMOHANIbHBIE U3AaTeNbekue cucteMbl — Microsoft Publisher, Corel Ventura n
Adobe PageMaker. V3naTenbckue CUCTEMBI HE3AMEHHMMBI JJIi KOMIIBIOTEPHON BEPCTKH U
rpaduxu. 3HauuTENbHO OOJEryaloT paboTy C MHOTOCTPAHWYHBIMU JOKYMEHTaMH, HMEIOT
BO3MOXXHOCTH aBTOMAaTH4ECKOI pa30MBKHU TEKCTa Ha CTPAHHUIIBI, PACCTAHOBKUA HOMEPOB CTPAHHMIL,
Co3aHMs 3arojoBKoB U T.1. Co3aHre MaKeTOB JIOOBIX U3JaHUN — OT PEKJIaMHBIX JHCTKOB J0
MHOTOCTPAHUYHBIX KHUT U KypHAJOB — CTAHOBUTCS OUYEHb IIPOCTHIM, AK€ JJI1 HOBUYKOB.

6.14. Uto Takoe rpadpuueckuii pegakrop?

I'pagpuueckuii pedakmop — 3TO MpOrpaMma, MpeHa3HaueHHAas! ISl aBTOMaTH3AI[|H MTPOLIECCOB
MOCTPOEHHMSI HA dKpaHe quctuies rpadudeckux m3oopaxenui. [IpemnocraBisieTr BO3MOXKHOCTH
pHUCOBaHMSI TUHU, KPUBBIX, PACKPACKH 00J1acTel SKpaHa, CO3JaHUs HAAMMCEH pa3InIHbIMU
mpudramMu u T.11.

PucyHoK, nony4eHHsbIn ¢
nomotubto Corel Draw!
YBenuuutb nsobpaxeHue

BonbmuHCTBO penakTopoB TO3BOJSIOT 00padaThiBaTh W300pakeHUs, MOJIYUYCHHBIE C
IIOMOILBIO CKAHepos, a TAaK)Ke BBIBOJUTh KAPTUHKU B TaKOM BHJIE, YTOObI OHHM MOIJIM OBITH
BKJIIOUEHBI B JOKYMEHT, TIOJTOTOBJIEHHBINA C IOMOIIBIO TEKCTOBOTI'O PEIAKTOPA.



Hexotopbie penakTopsl MO3BOJISIOT IMOJTyYaTh HW300pakeHUS TPEXMEPHBIX OOBEKTOB, HX
CE4YECHUH, pa3BOPOTOB, KAPKACHBIX MOJEIIEH U T.II.

[Tomp3yetrcsi u3BecTHOCThIO Corel DRAW! — wmomHbld rpaduyecKuii pegakTop ¢

(GYHKUMAMU CO3MaHUs IyONUKAIMiA, CHA0XEHHBIA MHCTPYMEHTAMH I pPEAaKTUPOBAHUS
rpaduKu 1 TPEXMEPHOTO MOJCINPOBAHMS.

6.15. KakoBbI BO3MOKHOCTH CHCTEM /IeJIOBOI U HAYYHOU rpadpuku?

1,2%
C3,9%

prFOBbIe 1 ctonbukoBble anarpamMmmbl

Cucrembl 1e10BOi rpaMKH J1al0T BO3MOKHOCTh BBIBOJUTH HAa AKPaH PAa3IUYHBIC BHUJIBI
rpauKoOB U JUarpamMm: >THCTOTPAMMBbI; KPYTOBBIE U CEKTOPHBIE TUArpaMMBbI U T.JI.

OTH CUCTEMBI MO3BOJISIOT HariisiAHO MNPCACTABJIATL Ha OSKpPaHC PA3JIMYHBIC OAHHBIC U
3aBUCHUMOCTH.

Cucrembpl Hay4yHOW W WHJKeHepPHOW rpaUMKH IO3BOJSAIOT B LBETE U B 3aJaHHOM
MmaciTade oToOpaXxkaTh Ha SKpaHe CIeIyIoNUe OObEKThI:

L~IepTe>K C HaHeCEHHbIMU U3OTTMHNAMUA

e TrpaQuUKM JBYMEpPHBIX W TPEXMEPHBIX (YHKIMM, 3aJaHHBIX B TaOJMYHOM WIH
AQHAJIUTUYECKOM BU/IE;

e CHCTEMBbI M30JIMHHUM, B TOM YHUCJIE, U HAHECEHHBIE HA TTIOBEPXHOCTh OOBEKTA;

e CCUEHMS, MPOEKINH, KapThl U T.JI.

JInst MOCTPOCHHUS JIETKO BOCIPHHHUMAEMBIX PEATUCTHYCCKUX H300paKEHUH TPEXMEPHBIX
O6'I)CKTOB CHUCTCMBI HH)KeHepHOﬁ Fpa(bI/IKI/I ITO3BOJIAOT y,I[aJ'I?ITI) JIMHUNW, HE BHUIUMBIC
HAO0IIOJATENIO.

Cyl1ecTBYIOT OCTPOYMHBIE COCOOBI BH3YaTU3aLMM Han0oJiee MPOCTHIX MHOTOMEPHBbIX
00beKTOB — MHOXeECTB TodeK. OnMH M3 HUX HOCUT Has3Banue '"nuua Yepnosa" (UepHoB —
COBPEMEHHBI aMEpUKAHCKUI MaTEMATHUK).



"Nnua YepHosa"

OtuM cniocoboM MoxkHO oToOpaxarh 10-20-mepubie MHOXkecTBa. CyTh cmocoba TakoBa:
KaXKJIOMY W3 M3MEPEHHI COIOCTABISICTCS OJWH U3 MapaMETPOB CXEMATHYECKH H300paKEHHOTO
YeJIOBEYECKOTO JINIIA, HAPUMED, MEPBOEC U3MEPEHHE JaeT OTHOIICHUE BBHICOTHI JIMIA K IIUPHUHE,
BTOpOE — pa3Mep HOCa,TPEThe — PACCTOSIHIE MEXKIY TJIa3aMHU U T.1I.

Takum oOpa3oM, KaxJAOW TOYKE MCXOJHOTO MHOXECTBa OyJeT COIMOCTaBIIEHO JIHIIO.
PaccmarpuBas 3TH 7nHIla, MOXHO OTOOpaTh MOXOXKHE MEXAy CcO0OM WM Ke BBIICIUTH
aOCOIOTHO HEMOXO0XXHE U TEeM CaMblM NPOU3BECTH HEKYI0 KIACCU(UKALNIO HUCXOAHOTO
MHOJKECTBA.

6.16. Uto Takoe Ta0JIMUYHBII npoueccop?

3HaueHUE B YHCIOBOU KJIETKE TAOIUIBI MOKET OBITH JINOO 3aMuCcaHo, IN0O PaCCYUTAHO IO
COOTBETCTBYOIICH (opmyrne; B Qopmysie MOryT NPUCYTCTBOBaTH OOpamIeHUs K JAPYTUM
KJICTKaM.

OnekTpoHHas Tabnuua
Microsoft Excel



Kamnmﬁ pa3 1nmpu M3MCHCHHU 3HAYCHUA B KIICTKC Ta6J'II/IIIBI B pE3yJbTaTC 3alliC B HEC
HOBOI'O0 3HA4YCHHUA C KJIABUATYPLI nepecdumuledionicsa TAKKC 3HAUYCHUS BO BCEX TEX KIICTKAX, B
KOTOPBIX CTOAT BEJIMYHHBI, 3aBUCAIINEC OT HaHHOfI KIICTKHU.

I'padam 1 cTpokaM MOXKHO MPUCBAMBATh HAMMEHOBAHU. DKPaH MOHUTOPA TPAKTYETCs KaK
OKHO, Yepe3 KOTOPOe MOKHO pacCMaTPUBATh TAOJIHUILY LIEITUKOM I 110 YaCTSIM.

TabmuuHble TPOILIECCOPHI TPEICTABIAIOT CO00W yI00HOE CPEeACTBO IS TPOBEICHUS
6yXFaJIT€pCKI/IX N CTAaTUCTHUUYCCKUX pacquOB. B KaAXXKI0OM IIAaKETEC MMCHOTCA COTHHU BCTpOCHHBIX
MaTeMaTHYECKUX (YHKIUH M aJrOpPUTMOB CTaTHCTHYCCKOW 00pabOTKHM JaHHBIX. Kpome TorO,
UMEIOTCS MOILHBIE CPEACTBA JUISl CBSI3U TAaOIMIl MEXIy cOO0O0#, cO3AaHus W PeIaKTHPOBAHHUS
JIEKTPOHHBIX 0a3 JTaHHBIX.

CrnenuanbHbple CpPEJICTBA TO3BOJISIIOT aBTOMATHYECKH TMOJIy4YaTh M pacledyaThiBaTh
HACTpaWBaeMbl€ OTUYETHI C HCIOIB30BAHUEM JIECATKOB PA3NUYHBIX THIOB TaOIHI], rpaduKoB,
Juarpamm, cHa0XaTh UX KOMMEHTapHUsIMHU U rpauuecKUMU WILTIOCTPALUSIMH.

TabGnuuHble TpoIlecCCOphl UMEIOT BCTPOEHHYIO CIIPAaBOYHYIO CUCTEMY, MPEIOCTaBIISIONIYIO
HOJTB30BATENTI0 HHYOPMALIUIO IO KOHKPETHBIM KOMaH/IaM MEHIO M JIpyTUe CIPaBOYHBIC JaHHBIC.
MHoroMepHsle TaOJIHMIBI MO3BOJIIIOT OBICTPO JeNaTh BBHIOOPKH B 0a3e JaHHBIX IO JHOOOMY
KPHUTEPHIO.

Cambie momymsipHbie TabinuHble miporieccopel — Microsoft Excel (Jkcenwv) u Lotus 1—
2—3.

B Microsoft Excel aBTOMaTH3MpOBAaHbI MHOTME PYTHHHBIC OIEpaAllUM, CIHElHaTIbHbIE
111a0JIOHBI IOMOTAl0T CO3/1aBaTh OTYETHI, UMIIOPTUPOBATH JAHHBIE U MHOTOE JPYTOE.

Lotus 1—2—3 — mpogeccHOHaNBHBIA TpoLeccop 3NEKTPoHHbIX Tabmuu. [Hupokue
rpagudyeckue BO3MOXXHOCTH M YIOOHBIM uWHTepdeic makeTra IMO3BOJAIOT  OBICTPO
opueHTUpoBaThcst B HEM. C ero momoIibi0 MOXHO CO3/aTh 000 (PMHAHCOBBIA JOKYMEHT,
OTYET JJIs OyXrajJTepuu, COCTaBUTh OIOJDKET, a 3aTEM pa3MECTUTh BCE ITH JOKYMEHTHI B 0a3ax
JTAaHHBIX.

6.17. Uro Takoe cucTeMbl ypaBjaeHHus: 0a3aMu JaHHbIX?

basza danmbix — 3TO OJTUH WM HECKOJILKO (DaiIOB JaHHBIX, IPETHA3HAUCHHBIX I XPAHCHUS,
M3MCHEHHS U 00pabOTKH OONBIINX 00HEMOB B3aMMOCBS3aHHON WH(POPMAITHH.

B 0aze naHHbBIX NpEeANPUSATHS, HATPUMED, MOKET XPAaHUTHCS:

e BCs MH(OPMALUS O IITATHOM PACIHMCAaHUM, O PaOOUUX U CIYXKAIIUX MPEIIPUSTHS;
e CBEJEHUS O MATCPHUAIIBHBIX LICHHOCTSX;

e JIaHHBIE O MOCTYIUICHUH CBIPbSl U KOMILIEKTYIOIIHNX;

e CBEJEHUJ O 3alacax Ha CKJajax;

e JIaHHBIE O BBIIIYCKE TOTOBOW NPOAYKIIUHY;

e ITIPUKa3bl U PACHOPSIKEHUS JUPEKLUHU U T.II.

HNaxxe HeOospmme W3MEHEHUS KaKOH-TMOO WHPOpPMAaIMU MOTYT MPHBOAWTH K
3HAQYUTEJILHBIM U3MEHEHUSM B Pa3HbIX IPYTUX MECTax.




Ilpumep. VI3nanue mpukaza O MOBBIIMICHUH B JOJDKHOCTH OJHOTO paOOTHHKA MPHUBOJIUT K
U3MEHEHHUSIM HE TONIBKO B JMYHOM Jeie paboTHHKAa, HO M K HM3MEHEHHUSM B CIIHCKax
MoJIpa3ielieHusi, B KOTOPOM OH pa0OTaeT, B BEJIOMOCTSX Ha 3apIuiaTy, B TpadKe OTITyCKOB U
T.I1.

ba3pl naHHBIX MCMONB3YIOTCS MOJ YIPABICHUEM cucmem YnpaeieHuss 6a3zamu OaHHbIX
(CVBN).

Cucmema ynpasnenus 6azamu dannvix (CYBJ]) — 3T0 cucrema nmporpaMMHOT0 oOecrieueHus,
MO3BOJISIFOLIAst 00padaThIBaTh OOpaIleH s K 0a3e JaHHBIX, IIOCTYAONINE OT IPHKIIATHBIX
MPOrpaMM KOHEYHBIX IT0JIb30BATEIICH.
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OkHo CYB[] Access

Cuctembl ympaBieHuss 0a3aMu JaHHBIX [03BOJIAIOT 00beOuHAms OOJbLINE OOBEMBI
uHpopmManuu M obpabamvieamv WX, COPMUPOBAMb, OeldAmMb GbIOOPKU TIO ONPENEIEHHBIM
KPUTEPHSM U T.II.

CoBpemennbie CYB/[ nmaroT BO3MOXKHOCTh BKJIIOYAaThb B HUX HE TOJBKO MeKcmosylo W
epaguuecxyro THOOPMAIIHIO, HO U 3BYKOBBIE ()PArMEHTHI U TaXKe BUICOKITHUIIBL.

[Ipocrota ucnonszoBanuss CYB]] mo3Bossier co3aaBath HOBbIE 0a3bl TaHHBIX, HE MpuOeras
K [IPOrpaMMHUPOBAHHUIO, A MOJIb3YSACh TOJBKO BCTPOECHHBIMU (DYHKLIUSMHU.

CVYB/] obecneunBaroT npasuibHOCMs, NOIHOMY U HENPOMUEOPEYUBOCHb NaHHBIX, 4 TAKXKe
VO00OHbILL docmyn K HUM.

Honynsapusie CYB/] — FoxPro, Access for Windows, Paradox.

st menee cnoxHblXx npuMeHennit Bmecto CYBJl ucnonw3yrorcs ungopmayuonno-
nouckoguie cucmemut (MI1C), KOTOpHIE BHIIOIHSIOT CIEAYIONNE (DYHKIHH:

e XpareHue OOIBIIOTO 00BeMa HH(MOPMAITUH;

e OBICTPHBIN nouck TpedyeMol HHPpOpPMALIUY;

e Oobasnenue, yoaieHue M usMeHeHue XpaHuMon nHpopmanuu;
e 661600 €€ B yJOOHOM JIJISl YEIOBEKA BHIE.




6.18. Uto Takoe 0MOIMOTEKN CTAHJAAPTHBIX MOANPOrpamMm?

bubnuomexa cmandapmmuvix noonpoepamm — 3T0 COBOKYITHOCTh TOAIPOTPAMM, COCTABICHHBIX
Ha OJJHOM U3 SI3bIKOB IIPOTPAMMHUPOBAHUS U yAOBJIETBOPSIOIINX ONPEACICHHBIM €IUHBIM
TpeOOBaHUAM K CTPYKTYpE, OPTaHU3AINHU X BXO/OB M BBIXOJIOB, OTIMCAHUSAM MOANIPOrPaMM U
T.IL.

CranpiapTHble MOANPOrpaMMbl MMEIOT €AMHYI0 (opMy OOpalleHus, 4ro oOecrneyrBaeT
IPOCTOTY U YAOOCTBO HACTPOMKH apaMeTPOB MOANPOrpaMMbI Ha pelIeHHE KOHKPETHON 3aJJauH.

B kauecTBe mpumepa MOXKHO NPUBECTH OMOIMOTEKY CTAaHAAPTHBIX MOANPOTPAMM IIO

YUCJICHHBIM MATEMAaTHUYCCKUM MCTOAaM PCIICHUA ypaBHeHHﬁ, BBIYUCJICHUS HWHTCTPAJIOB,
HaXOKACHUA SKCTPEMYMOB U T.II.

6.19. Uro Takoe nmakerbl NPUKJIATHBIX IPOrpamMm?

Ilaxemui npuxnadnvix npoepamm (IIIT) — 370 crenuanbHBIM 00pa30M OpraHU30BaHHbIE
IIPOrpaMMHbIE KOMIUIEKCHI, PACCUMTAaHHbIE Ha 00IIee MPUMEHEHUE B ONIPEACICHHON
poOJIEeMHOM 00J1aCTH U IOTIOJIHEHHBIE COOTBETCTBYIOLIEH TEXHUUECKOM JOKyMEHTaIUEH.

B 3aBucumoctu ot XapaKTepa pCIIACMbIX 3aJa4d pa3jindaroT CICAYIOIINC PAa3HOBUIAHOCTHU
[IIIIT:

e TAaKETHI AJISl PEUICHHs TUIIOBBIX MH)KEHEPHBIX, MIIAHOBO-YKOHOMUYECKHUX, OOIIEHAayYHbIX
3a/1ay;

e TAaKeThl CHCTEMHBIX MTPOTPaMM;

e TIAKETHI /U1 OOCCIEUYCHHS CUCTEM aBTOMATHU3MPOBAHHOTO IMPOCKTUPOBAHUS U CUCTEM
ABTOMATHU3AIMH HAyYHBIX UCCIICIOBAHMIA;

e MaKeTHI MeIarOrHYE€CKUX MIPOrPAMMHBIX CPEJCTB U IpyTHE.

Uro6sl mosb3oBarenb Mor npumeHuTh [ITIII 11s permieHus KOHKpETHOW 3a/ayM, MakeT
JIOJKEH 00J1a/1aTh CPeICTBAMU HACTPOMKH (MHOT A Iy TEM BBEICHHS HEKOTOPBIX JIOTIOJTHEHUH ).

Kaxnprit [IIT o61amaeT 0OBIYHO PsiIOM BO3MOXKHOCTEH 1O MeTOoAaM 00pabOTKH JaHHBIX U
(bopMaM nux HpeI[CTaBJIeHI/ISI, IIOJIHOTC AJUArHOCTUKH, YTO OAa€T BO3MOKHOCTH IIOJIB30BATCIIHO
BBIOPATH MOAXO AN JJ11 KOHKPETHBIX YCIOBUN BapUaHT.

[II1IT oGecnieunBarOT 3HAYUTEIIEHOE CHUKCHHUE TPEOOBAaHUH K YPOBHIO TPOGECCHOHATHHON
MOJITOTOBKM TOJIb30BaTelel B 0OMACTH MPOTpaMMHPOBAHUS, BIUIOTH IO BO3MOXHOCTHU
JKCIUTyaTaluu nakeTa 0e3 mporpaMMHCTa.

Yacto makeTsl MPHUKIAAHBIX MPOrpaMM pacrloiararoT 0a3aMu JaHHBIX JJIsl XpaHEHUS
JAHHBIX U Ilepefadyy UX IPUKIAAHBIM IIPOTPaMMaM.




6.20. Uto Takoe HHTErpHMPOBAHHbIE MAKETHI MPOrpamMm?

Humeepuposanmuvie naxemul IPEICTABIAIOT COO0H HAOOP HECKOIBKHX MPOTPAMMHBIX
MPOJYKTOB, 00BEAMHEHHBIX B €IMHBIN YI0OHBII HHCTpYMEHT. Hanbonee pa3BuThie U3 HUX
BKJIFOYAIOT B C€0S TEKCTOBEIN peaKTop, opranaisep, anekrponnyo Tadnuy, CYB/], cpencrta
MOAJICPKKH JIEKTPOHHOM MOYTHI, TPOTPaMMy CO3/IaHUS IPE3EHTALIMOHHON TpadUKH.

Pe3ynbraThl, MoslydeHHbIE OTAEIBHBIMHM IMOANPOrpaMMaMHU, MOTYT OBITh OOBEJUHEHBI B
OKOHYATEJBHBIH JOKYMEHT, COACP KA TaOIMIHBIN, rpad)MIeCcKuii ¥ TEKCTOBBIN MaTepHal.

WuTerpupoBanHble MaKeThl, KaK MPaBHIIO, COJEPXKAT HEKOTOpOe sIpo, oOecreunBaroliee
BO3MOXHOCTbh TECHOT'O B3aUMOJICHCTBUS MEXY COCTaBIISIOIIUMH.

[Ipumep: HMHTErpHMpoBaHHBI NAaKeT [Jsi HANMCAHUSI KHUI, COJAEPKAIIMX
wtocTpanuu. OH COIEpKUT:

e TEKCTOBBIN PeHaKTOp;

e opdorpaduueckuii  koppekrop Ha 80000 croB (mporpammy — OOHApYKEHUs
opdorpadpudeckux ommooK);

e MPOTrpamMMy CIUSHHS TEKCTOB;

e TporpamMmy GOpPMHPOBAHUS OTJIABICHUH M COCTABJICHUS YKa3aTelei;

e ABTOMATHYECKHIi TIOUCK U 3aMEHY CJIOB U (pa3s;

e CpPEICTBA TEIEKOMMYHUKAIIHH;

e DIIEKTPOHHYIO TaOJIHILy;

e CHCTEMY yIpaBJICHHUs 0a3aMU JTaHHBIX;

e Monynu rpaduyeckoro opopmiIeHus;

e TpaduueCcKHil peIaKkTop;

e BO3MOXKHOCTbH MEYATH COTHSIMH Pa3HbIX IIPU(TOB U T.JI.

Haubouee n3BecTHBIE HHTETPUPOBAHHBIC TAKETHI:

Microsoft Office. B 3ToT MomHbI#i podeccroHaNbHBIN MaKeT BOILIN TaKhe He0OXO0IUMBbIe
IpOrpaMMbl, Kak TEKCTOBBIM penaktop WinWord , snextponnas tabnuua Excel, nporpamma
co3nanus npesenrauuid PowerPoint, CYB]| Access, cpeacTBO NOAAEPKKHU SJIEKTPOHHOM MOYTHI
Mail. Majo Toro, Bce 4aCTH 3TOr0 ITaKeTa COCTABIAIOT SAWHOC IICJIOE, W JTaKe BHCIIHE BCE
MPOrpaMMBbl BBITTISASAT €IUHOOOpA3HO, YTO OO0JIeT4aeT Kak MX OCBOEHHUE, TaK U €KEIHEBHOE
HCIIOJIF30BaHUE.

Microsoft Works — >T0 ouYeHb TPOCTOW M YHOOHBIN maker, oObeAMHSIONMNA B cebe
TEKCTOBBI ~ PEOAKTOp,  OJIEKTPOHHbIE  TaOnumbpl W 0a3bl  JaHHBIX, a  TaKKe
TCIICKOMMYHHUKAIIUOHHBIC CPCACTBA [JII COCAUHCHUA C JPYIUMH KOMIIBIOTCpaMH 110




TeJ'Ie(bOHHI)IM muansaM. Ilaker OpPHUCHTHUPOBAH Ha JIIOZ[efI, HC HMMCIOIIMX BPEMCHH OCBAaHMBATb
CJIOXKHBIC MPOAYKTBI, HA HAYMHAIOIINUX HOHBBOBaTeHeﬁ, a TaK)XKC Ha JOMAIlIHUX II0JIb30BaTeICH.

6.21. Yto Takoe opranaiizepbi?

Opeanaiizepbl — 3TO IPOTrPaMMbI — IIEKTPOHHBIE CEKPETAPH.
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Lotus Organizer

Onn mo3BONSIOT 3()(PEKTUBHO pacmnopsauThCs pPadOYMM BpeMEHEM, (PHHAHCOBBIMH
cpeactBaMu u  T.1. OOnamarOT BO3MOMKHOCTBIO ABTOMATH3AIMM PEryJSpHBIX JAEHCTBHIHA,
COCTaBJICHUS! TEPCOHAJIBHBIX W TPYIIOBBIX PACIUCAaHUM, IJAHUPOBAHUS BCTPEY, BEICHUS
3aIIMCHOM KHIKKU. B MX cOCTaB TpaMLIMOHHON BXOAAT KaJICHAAPh, YaChl, KAJIIBKYJIATOP U T.II.

Lotus Organizer — OJIOKHOT, pa3OUTHIN 1O CEKIUAM: KaJICHIAPh, CIIMUCOK JIEN, aApecHas U
TeJ'Ie(l)OHHafl KHHUTAa, HJ'IaHI/IpOBIIII/IK, 3alIMCHas KHMXXKaA, CITMCOK IIaMATHBIX AaT.

Microsoft Project T03BOJSET CIUIAHUPOBATh IPOBEIEHHE NPOEKTOB M MPEICTaBUTh
pacnucaHue B rpadMuecKOM BHUJE, YTO OYEHb YIOOHO AJIS CIIOKHBIX ITPOEKTOB.

6.22. Uto Takoe ceTeBO€E MPOrpaMMHoOe odecreyeHue?

Cemesoe npocpammtoe obecneyenue MpeJHa3HAYCHO JIJIsl OPraHU3aluy COBMECTHOM pabOThI
TPYIIIBI TOJIb30BATENICH HA Pa3HBIX KOMITbIOTEpaX. [103BOIsIET OpraHu30BaTh OOIIYIO (ailIoOByIO
CTPYKTYpY, 001re 06a3bl JaHHBIX, JOCTYITHBIC KaXJI0My WieHy rpymibl. O0ecrieunBaet
BO3MOXXHOCTbH Tepejaun COOOIIEeHNH 1 pabOThI HaJl OOIUMHU MTPOEKTaMHU, BO3MOKHOCTh
pasieneHus pecypcos.

DOYyHKIMU U XaPAKTEPUCTUKH ceTeBbIX onepannoHHbIx cucteM (OC)

(mo martepuanam www-caiita OMCKOTO rOCYIapCTBEHHOTO TEXHHUECKOTO YHHBEPCUTETA
http://edu.omgtu.omskelecom.ru)

K ocHoBHBIM pyHKIHSAM ceTeBbiXx OC OTHOCST:

e yImpaBlIeHHUE KaTajoramu u ainamu;




e  YIpPAaBIIEHUE pPECypcaMu;
e KOMMYHHUKAI[MOHHBIE (YHKLINY;

e 3aUIUTy OT HECAHKIIHOHUPOBAHHOTO JIOCTYTIA;
e oOecrnieyeHHe 0TKa30yCTOMUYUBOCTH;

e  YINpPaBIIEHUE CETHIO.

Ynpapienue katagoramu u GaiijiaMmu B CeTIX 3aKII0YaeTCS B 00ECICUCHUH JOCTyMa K
JaHHBIM, (U3WYECKU PACIOJIOKEHHBIM B JAPYTUX y3JaX CETH. YIPaBJIEHHWE OCYIIECTBISETCS C
IIOMOILBIO CIIELUAJIbHON ceTeBOM (pailiioBoil cucrembl. PaioBas cuUCTEMa I03BOJISAET
oOpamiatecss K ¢ailaM myTeM NPUMEHEHUS NPUBBIYHBIX JUISI JIOKAJIbHOM pabOThl S3BIKOBBIX
cpenctB. Ilpum oOmene (¢aiinmamu gomkeH ObITh oOecrieueH HEOOXOIUMBIA  YPOBEHBb
KOH(UACHIIMATLHOCTH 00MEeHa (CEeKPEeTHOCTU JaHHBIX).

Ynpasienue pecypcaMu BKIIOYaeT OOCIYXKMBAaHUE 3alpoOCOB Ha IPEAOCTaBICHUE
pEeCYpCOB, JOCTYIIHBIX 110 CETH.

KommyHukanuonusle (QyHknuu oOecrneyuBaioT ajpecanuio, Oydepusanuio, BbBIOOD
HaIpaBJICHUs JJIs JABM)KEHUS JAHHBIX B Pa3BETBICHHOW CeTH (MapLIpyTU3allMIO), YIpaBJICHUE
IOTOKAaMH JaHHbBIX U Jp.

3amuTa 0T HeCAaHKUIMOHUPOBAHHOIO J0CTyna — BaxHass (YHKIUS, CIOCOOCTBYIOLIAS
MOJJICPXKAHUIO IETIOCTHOCTH JAaHHBIX U UX KoH(puaeHrmanbHOoCTH. CpencTBa 3aliiThl MOTYT
paspemiarh JOCTY K ONpeAeSIEHHBIM JaHHBIM TOJIBKO ¢ HEKOTOPBIX TEPMUHAJIOB, B OTOBOPEHHOE
BpEMSI, ONIPEAEIEHHOE YUCIIO Pa3 U T.I. Y KaKIOro MOJIb30BATENs B KOPIIOPATUBHOM CETH MOTYT
OBITH CBOM IPaBa JIOCTYIIA C OTPAHMYEHUEM COBOKYITHOCTH JIOCTYITHBIX JUPEKTOPUIA MU CIIUCKA
BO3MOXHBIX JICUCTBHH, HalpUMep, MOXeT ObITh 3alpelieH0 HU3MEHEHHE COAEPKUMOTO
HEKOTOPBIX (ailyios.

OTKa30yCTOMYHUBOCTHL XapaKTEPU3YETCS COXPAHCHUEM PabOTOCTIOCOOHOCTH CHCTEMBI TIPH
BO3JCHCTBUM  JecTabunm3upyromux  (aktopoB. OTKa30yCTOHYMBOCTH  OOecrieunBaeTcs
INPUMCHCHUEM [JId CCPBCPOB ABTOHOMHBLIX HWCTOYHUKOB IIUTAHUA, OTO6pa)KCHI/ICM niin
nyOnupoBaHueM WHGOpPMAIMM B JHUCKOBBIX HakKonmuTeasx. [log oToOpakeHHEeM OOBIYHO
MOHUMAIOT HAJIUYNEC B CUCTCMEC INBYX KOIINH AAaHHBIX C MX PACIIOJOKCHHEM Ha pa3HbIX JUCKAX,
HO TMOJAKJIFOYSHHBIX K OJIHOMY KOHTpoJuiepy. [yOinMpoBaHue OTIIHYAeTCs TEM, UTO VI KaKJ0ro
U3 JUCKOB C KOIMMSIMHU HCIOJIB3YIOTCS pa3Hble KOHTposuiephl. O4EeBUIHO, YTO MyOJIHMpPOBaHUE
Oonee HanexHo. JlanbpHelIee MOBBINICHHE OTKAa30yCTOMYMBOCTU CBSI3aHO C AyOJIMpOBaHHEM
CEPBEPOB, UTO OJTHAKO TPeOyeT JOMOTHUTEIBHBIX 3aTpaT Ha MPUOOPETEHHE 000y A0BAHHUS.

YnpasieHue CceTbK) CBS3aHO C IPUMEHEHMEM COOTBETCTBYIOIIMX IPOTOKOJIOB
ynpasnenus. [IporpammHaoe obecrieueHue ynpaBleHUsI CETbI0 OOBIYHO COCTOUT U3 MEHEIKEPOB
U areHToB. MeHeI:KepOM Ha3bIBaeTCs IpOrpaMma, BBIPAOATHIBAIOIIAs CETEBbIE KOMAaHJBI.
ATeHTBI TPEACTABIAIOT COOOM MPOrpaMMBbl, PaclojOKEHHbIE B Pa3IMYHBIX y3i1ax ceTh. OHu
BBITIOJIHSIOT KOMaH/Ibl MEHEDKEPOB, CIEIAT 32 COCTOSIHUEM Y3JI0B, COOMPAIOT WH(POPMAIHIO O
napaMmerpax ux (pyHKIMOHUPOBAHUS, CUTHAIUZUPYIOT O IPOUCXOASIINX COOBITHSIX, (PUKCUPYIOT
AHOMAJIMH, CIEAAT 3a Tpa(HKOM, OCYIIECTBISIOT 3aIIUTy OT BUPYCOB. ATE€HTHI C JOCTaTOYHOU
CTEMEHbI0 MHTEJUIEKTYaJIbHOCTH MOTYT y4YaCTBOBAaTb B BOCCTaHOBJIEHMH HH(OpPMAIMH IOCIE
c00€B, B KOPPEKTUPOBKE MMApaMETPOB YIIPABICHUS U T.II.

IIporpammuoe obecnieuenue cereBbix OC pacnpenesieHo no ysiaam cetu. Mmeercs ssapo
OC, BemoNHSIONEE OOJBIIMHCTBO W3  OXAapaKTEPU30BAaHHBIX  BbINIE  (PYHKIUH, U
JOTIOTHUTEIbHBIE TPOrpaMMbI  (CIY>KOBbI), OPHEHTUPOBAHHBIE HA pEAH3AIHI0 MPOTOKOJIOB
BEPXHHUX YpPOBHEHU, BBHINOJIHEHHE CIEHU(PUUECKUX (PYHKIUH A7 KOMMYTAIlMOHHBIX CEPBEPOB,



OpraHM3alMI0 paclpeieIeHHbIX BbIYMCIeHUH U T.1. K ceTeBoMy mporpaMMHOMY OOECIIEUEHUIO
OTHOCAT TaKxe ApaiiBepsl ceTeBbIX MaT. /g kaxxaoro tuna JIBC pa3paboTaHsl pa3Hble TUIIBI
wiat u apaiBepoB. BayTtpu kaxmoro tuma JIBC mMoxer ObITh MHOTO Pa3HOBHIHOCTEH IUIAT C
pa3HBIMU XapaKTEPUCTUKAMHU MHTEIJIEKTYAIbHOCTH, CKOPOCTH, 00beMa Oy(epHO mamMsTH.

B HacTosiee Bpemsi HanOoibIliee pacrpoCTpaHEHUE TIOMYyYHIIA TPU OCHOBHBIE ceTeBbie OC
— UNIX, Windows NT u Novell Netware.

OC UNIX npuMeHSIOT NPEUMYIIECTBEHHO B KPYIIHBIX KOPIIOPATUBHBIX CETSX, MOCKOIBbKY
9Ta CHUCTEMa  XapaKTEpU3yeTCs  BBICOKOM  HAJEKHOCTBIO, BO3MOXKHOCTBKO  JIETKOTO
MmacmtabupoBanus cetd. B Unix umeercs psi KOMaHA U MOAJIEPKUBAIOIINUX UX MPOrpamMM JUist
pabotel B ceru. Bo-mepBbix, 310 KoMaHxabl ftp, telnet, peanm3yromue QaiinoBblii 0OMEH U
SMYJISLMIO yAaldeHHoro y3ia Ha 6a3e npotokosnoB TCP/IP. Bo-BTOphIX, MPOTOKOJI, KOMAaH/bl U
nporpamMmmbl UUCP, paspaboTtaHHble ¢ OpHEHTalMell Ha aCMHXPOHHYIO MOJEMHYIO CBSI3b IO
Tele(POHHBIM  JIMHUSAM  MeXAy  yAadeHHbIMM  Unix-y3namMuM B KOPHOPAaTUBHBIX U
TEPPUTOPUANIBHBIX CETSX.

OC Windows NT Bxitouaet cepepuyto (Windows NT Server) u kinuentckyro (Windows
NT Workstation) yactu u, TeM caMmblM, obecredynBaeT paboOTy B ceTax "KiueHT/cepBep'.
Windows NT 00bvHO IPUMEHSIOT B CPEHUX 110 MacITabam CeTsX.

OC Novell Netware cocrout u3 cepepHoil yact u obosouek Shell, pazmeniaemMbix B
KIMEHTCKUX y3nax. [IpemocraBiser monb30BaTeNsiM BO3MOXKHOCTH COBMECTHO HCIIOJB30BaTh
daitnel, npuHTepsl U Apyroe oOopynoBanue. ConepXHUT ciayxk0y KaTajJoros, OOIIyIO

pacripefeniéHHy0 0a3y MaHHBIX MOJb30BaTeNield U pecypcoB cetu. Oty OC uarie npuMeHSIOT B
HEOOJIBIIINX CETSIX.

6.23. Boripochl 11l CAMOKOHTPOJIA.
6.1. Yro Takoe nporpamma?
6.2. Uto BkITtOuaeT B ce0st moHATHE "MporpammHoe obecrieueHue"?
6.3. HazoBute u xapakTepusyiiTe OCHOBHBIE KATETOPUU MPOTPAMMHOTO 00€CIICUECHHS.
6.4. B uem oTiiuKe NPUKIIAIHBIX IPOTPAMM OT CUCTEMHBIX M HHCTPYMEHTAJIbHBIX ?
6.5. UTo BXOIUT B CUCTEMHOE ITPOrpaMMHOE obecrieueHue?
6.6. B ueM cocTonT Ha3HauEHUE ONEPALIMOHHON CUCTEMBI?
6.7. XapakTepu3yiTe OCHOBHBIE KJIACCHI OMIEPALIMOHHBIX CUCTEM.

6.8. OnumuTe nporecc Ha4aIbHOM 3arpy3Kd ONEPAMOHHOM CUCTEMBbI B OINEPATUBHYIO
MnaMsTb KOMIIBIOTCPA.

6.9. Uro Takoe aiin?
6.10. Kax opranusoBana gaiinosas cucrema?

6.11. Kakoii Moysib ONIEpalliOHHON CHCTEMBI OCYIIIECTBISET 00cTykuBanue (haiaon?



6.12. IIpuBeaute mpuMep uepapxudeckom (HangoBON CTPYKTYPHI.

6.13. Uro takoe 6a3oBas cucrema BBoja-BeiBoAa (BIOS), u B kakoM pasjene mamsaTH OHa
pa3mMeraercsa?

6.14. 113 xakux OCHOBHBIX MOJIyJIEH COCTOUT ornepanuoHHas cuctema MS-DOS?

6.15. HazoBuTe OCHOBHBIE PA3HOBUAHOCTH MPOTPaMM-YTHWIIUT M JaWTe WM KpaTKyro
XapaKTEPUCTUKY .

6.16. K kakum KaTeropusiM mporpaMMHOTO 00€CTICUEHHsI OTHOCSTCS IPOTPAMMHBIC MTAKEThI:
— Norton Commander;
— MS-DOS;
— Windows 3.x;
— Windows-NT, Windows 95;
— Microsoft Word;
— Adobe PageMaker;
— Turbo Bascal, Turbo Basic;
— Microsoft Excel, Lotus;
— FoxPro, Access for Windows;
— Microsoft Office, Microsoft Works?

6.17. JIna yero npenHasHaueH naket nporpamm Norton Commander?

6.18. Kakoii Bua wuHTEep(deiica ymoOHee s TOJB30BATENs] — KOMAHIHBIA WM
rpaduveckuii?

6.19. Uem oOBsicHseTCs mUpoKas monyssipHocts nakera Norton Commander?
6.20. YTo Takoe KOMIIBIOTEPHBIE BUPYCHI, B YEM COCTOST UX BPEAHBIE NEUCTBUSA?
6.21. Kakue cymiecTByIOT cpeacTBa 060pbObl ¢ KOMIBIOTEPHBIMU BUPYCaMU?
6.22. B yem cyTh nporiecca c:xatusi HHGOpMaIuu?

6.23. XapakrepusyiiTe OCHOBHBIC OCOOCHHOCTH omnepannoHHBIX cucteM Windows-NT u
Windows 95.

6.24. Kakue sI3bIKM U CUCTEMBI TPOTPaMMUPOBAHUS BBl 3HAETE U B YEM X OCOOCHHOCTH?
6.25. B yem otiinuue nporecca HHTEPIPETALUH OT NPOLECcCa KOMITHIISIUN ?
6.26. HazoBuTe OCHOBHBIE (DYHKLIMU TEKCTOBBIX PEAAKTOPOB.

6.27. Kakue nomojgHHUTENbHbIE BO3MOXKHOCTH PENAKTUPOBAHHMS TEKCTOB O0ECIIEUMBAIOT
HNOJHO(QYHKIIMOHAJIBHBIE M3/1aTEJIbCKUE CUCTEMBI TI0 CPABHEHHIO ¢ TEKCTOBBIMU PEIaKTOpaMu’?

6.28. HazoBuTe (hyHKITMOHAIEHBIE BOZMOXHOCTH TaOJIUYHOTO MPOIECCOpa.

6.29. Kakue BUIbI BXOJHBIX JAaHHBIX MOTYT OBITh BBEJCHBI B KJICTKHU 3JICKTPOHHBIX TaOIUIT?



6.30. /laiiTe onpeneneHre U ONMUIIIUTE HAa3HAYCHHE 0a3bl JaHHBIX.

6.31. IlpuBenute npuMep BO3MOXKHOTO HANOJIHEHUS Oa3bl JAHHBIX Ballero y4yeOHOTro
3aBEJICHMSL.

6.32. KakoBbl OCHOBHBIC (PYHKIIMOHAJIbHBIC BO3MOXXHOCTH CHCTEM YIPABJICHHS Oa3zaMu
TaHHBIX?

6.33. Uto Takoe nHGOPMAITMOHHO-TIONCKOBBIE CUCTEMBI?

6.34. JlaiiTe onpesesieHNe aKeTa NPUKIAAHBIX IPOTPAMM.

6.35. KakoBo Ha3HaueHHe OMOINOTEK CTaHIAPTHBIX MporpamMm?
6.36. JlaliTe onpenieneHusa HHTETPUPOBAHHOTO MTAKETa MPOTPAMM.

6.37. KakoBo Ha3Ha4YeHME CETEBOT0 MPOrpaMMHOI0 oOecredeHus ?




'nmaBa 7. Anroputmbl. AnroputMmmsauus.

An roOpuTMnNYeCKne A3bIKAU

7.1. Yto Takoe aaropurm?

[ToHsATHE anrOpWTMa TaKOE K€ OCHOBOIOJAraromiee isi WHPOPMAaTHUKH, KaK M TOHSTHE
uHpopMaIuu. IMEHHO TIOATOMY Ba)KHO B HEM Pa3o0paThCs.

Hazpanue '"ajaroputMm'" mnpou30mIIO OT JATHHCKOW (OpPMBI HMEHHM BeIMYAMIIero
cpenHeasnaTckoro mareMarnka Myxammena uon Myca ajn-Xope3mu (Alhorithmi), sxuBmiero B
783—850 rr. B cBoeit kuure "OO wuHAMiicKOM cueTe" OH W3NOXWI TMpaBWiIa 3alUCU
HATYpaJbHBIX YMCEJ C TIOMOIIBIO apaOCKuX nu(p U MpaBWiia JeCcTBUN HaJ HUMH "CTOIOMKOM",
3HAKOMBIE Temeph KaxkaoMmy ImkoiabHUKY. B XII Beke 3Ta kHHra ObUla TiepeBe/ieHa Ha JAThIHb U
noJiyunsa IUpPOKoe pacnpocTpanenue B EBpore.

UenoBek €XETHEBHO BCTPEUYAETCs C HEOOXOAMMOCTBIO CJEAOBaTh TEM WM HHBIM
MpaBHJIaM, BBIOIHSITH pa3IUYHble HHCTPYKIMH U yKazanusa. Hanpumep, nepexoms uepes A10pory
Ha TIepeKpecTke 0e3 cBerodopa HaJO CHayana MOCMOTPETh HampaBo. Eciu MamuH HET, TO
NEepeTH TMONJOPOTH, a €ClId MAallHbl €CTh, JKJIaTh, MOKAa OHU MHPOHAYT, 3aTeM MEpeuTu
nositoporu. Ilociae 3TOro mocMoTpeTh HAJIEBO M, €CJIM MAIlMH HET, TO MEPEeUTH TOpOTy A0
KOHIIA, a €CJIM MAlIMHBI €CTh, )KJaTh, [I0KAa OHU IIPOUAYT, a 3aTEM MEPEUTH TOPOTY 10 KOHILIA.

B maremaruke ais pelleHHs THUIIOBBIX 3aJad MBI HCIOJB3YEM OIPEIECIICHHBIC IPABUIIA,
OTMCHIBAIOIIME IOCIIEIOBATEILHOCTH JeiicTBuil. Hampumep, mnpaBuia ClOXKEHUS JIpPOOHBIX
yyces, PEeIICHUs KBAaJIpaTHBIX ypaBHEHUH M T. 1. OOBIYHO JIOObIE MHCTPYKUMHM W IpaBUIIa
NPEICTaBISIOT COOON IMOCNEI0BATEIbHOCTh ACUCTBUIM, KOTOphIE HEOOXOIMMO BBIMOJHUTH B
onpezesieHHOM nopsiake. /g pemenus 3an1a4u HaJo 3HaTh, 4YTO JAHO, YTO CJIENYET IOJIY4YUTh U
KAKue JEHCTBUA M B KAKOM IIOpAJIKE CIENyeT M1 OTOro BBINIONHWUTH. lIpennucanue,
OINpeCIIAONIee MOPSAJOK BBINOIHEHHS NEUCTBAN HAJ JAHHBIMHU C LENbIO MOJyYEHUS MCKOMBIX
Pe3yJbTaToB, U €CTh AITOPUTM.

A.TIFOQI/ITM — 3apaHee 3a1aHHOC MOHATHOC M TOYHOC NMPEANMCAHNUEC BO3MOXKHOMY
HCIMOJHHUTEII0 COBEPUIMTD ONPEACICHHYIO IOCTEA0BATC/IbHOCTD JAedcTBUI AJIst MOJTYyYECHU S
pelICcHUA 3aJ1a491 32 KOHCYHO€C YU CJI0 IaroB.

910 — He OIIpEACIICHUE B MATEMAaTHUYECKOM CMBICJIE CJIOBA, a, CKOpPEC, OMUCaAHHE
HHTYUTUBHOI'O ITOHATHUA aJITOPUTMA, PACKPBIBAIOIICC €TI0 CYIIIHOCTD.

[lonsTne anroput™a sBISETCS HE TOJIBKO OJHUM M3 IJIaBHBIX NOHSTUA MaTeMaTHKH, HO
OIHUM H3 TJIABHBIX IIOHATHM COBPEMEHHOM HayKu. bomee TOro, ¢ HacTyIUICHHEM Jpbl
UH(POPMATHUKHU AJITOPUTMBI CTAHOBSITCSI OTHUM M3 BOKHEHIINX (PaKTOPOB HUBMIA3ALIUH [56].




7.2. Uto Takoe "Ucnoanuresb aaropurma''?

Hcnonnureab a1ropuTMa — 3T0 HEKOTOPas a0CTPAKTHAs WJIH peajibHasl (TeXHUYecKast,
OHoJIOrHYecKas WM OMOTEXHUYECKas) CHCTeMa, CIIOCOOHAsI BBINOJHUTD JIeiicTBHS,
npeanucbiBaeMble aJITOPUTMOM.

HcnonauTens XxapakTepusyroT:

e cpena;
e DJIEMEHTapHbIC ICUCTBUSI;
e CHCTEMa KOMaHJI;

e OTKas3sbl

Cpena (uwmm oOcraHoBKa) — 3T0 "Mecto oOwurtaHus" ucnogHuTeNss. Hampuwmep, mis
ucnonHuTess Pobora U3 mkonpHOro yueOHuka [1] cpema — 370 GECKOHEUHOE KIETOYHOE TOJIE.
CTeHbl M 3aKpallleHHBIC KJIETKHA TOXE YaCTh CPEIbl. A UX PACIIONIOKEHHE U MOJIOKEHUE CaMOT0
Po0oTa 3a1at0T KOHKPETHOE COCTOSTHHE CPeJIbI.

Cucrema xomanja. Kaxnaplii HCHOMHHUTENh MOKET BBINOJHATH KOMAHIbI TOJBKO U3
HEKOTOPOTO CTPOTO 3aJaHHOTO CIHCKAa — CHUCTEMBbl KOMaHA ucnoiaHutensd. s kaxnon
KOMaH/bl TOJKHBI ObITh 33JJaHbl YCJIOBUSI IPUMEHMMOCTH (B KaKUX COCTOSHUSX CPEIlbl MOKET
OBITh BBHITIOJTHEHA KOMAaHJIa) M OINKCAHBI Pe3yJabTaThl BBINOJHEHHS KoMaHAbl. Hampumep,
koMaHs1a Po6ota "BBepx" MOXKET OBITH BBITIOJIHEHA, €cii BhIitie PoOoTa HeT cTeHsbl. Ee pe3ynbrar
— cMenieHre Pobora Ha OfHY KIIETKY BBEpX.

[Tocne BBI30Ba KOMaHIBl HCIOTHHUTEIh COBEPIIAET COOTBETCTBYIOLIEE 3JIeMEHTAPHOE
nencrBHe.

OTka3bl UCIOITHHUTEIIS BO3HHKAIOT, €CJIM KOMaHAa BBI3bIBACTCA MPU HCAOIYCTHUMOM JJIA
HCC COCTOSIHHUU CPCAbI.

OOBIYHO UCTIOTHUTEIb HUYETO HE 3HAEeT O LeiH aaroputMa. OH BBIMOJIHSAET BCE MOTyYEHHbIE
KOMaH/ibl, HE 3aJ1aBast BONpocoB "mouemy" u "3auem".

B undopmarrke yHUBEpCaIbHBIM HCIIOTHUTEIEM AITOPUTMOB SIBIISIETCSI KOMIIBIOTEP.

7.3. Kakumu cBoMCcTBaAMH 00J121a10T AJTOPUTMBbI?
OCHOBHBIE CBOMCTBA AJITOPUTMOB CJIICAYIOLIUC:

1. TloHsATHOCTHL JUIsl MCIIOJIHUTENS — HCHOJHUTENb aJrOPUTMa JOJKEH NOHUMATh, Kak
€ro BBINOJHATH. MHBIMU CllOBaMH, MMEs aJrOpUTM U TPOU3BOJBHBIA BapUaHT MCXOIHBIX
JAHHBIX, WCIOJHMUTENb JOJDKEH 3HaTh, KaK HaJ0 JEHCTBOBAaTh Ul BBIIOJHEHHUS 3TOTO
aNropuTMa.

2. JluckpeTHOCTH (MPEPHIBHOCTH, Pa3lebHOCTh) — aJTOPUTM JOJDKEH IPEACTaBIATh
IPOLECC pelIeHHUs 3aJadd KakK I0CJIEI0BaTeIbHOE BBIMIOJHEHUE TMPOCThIX (WK paHee
ONpEJIETICHHBIX ) IIaroB (3TaroB).




3. OnpeesieHHOCTL — KaXIO€ MPaBWIO alrOpUTMa JIOJDKHO OBITH YETKHUM,
OJIHO3HAYHBIM M HE OCTaBJIATh MECTa JJIs MPOU3BOJIA. biaronaps 3ToMy CBOMCTBY BBIIIOJIHEHHE
aIropuTMa HOCUT MEXAHMYECKHUI XapakTep U He TpeOyeT HUKAKUX JOIMOJHUTENbHBIX yKa3aHUN
WM CBEJCHUH O peniacMoi 3ajade.

4. Pe3yabTaTMBHOCTH (MM KOHEYHOCTH) COCTOUT B TOM, YTO 32 KOHEYHOE YHCIIO IIaroB
QITOPUTM JTHOO JTOJDKEH MPUBOAHUTH K PEUICHUIO 3aa4d, OO0 MOCiIe KOHEYHOTO YUCIIA IIaroB
OCTaHABIIMBATHCS M3-32 HEBO3MOXKHOCTH IMOJYUYUTh DPEIIEHUE C BblAauell COOTBETCTBYIOIIETO
cooOIIeHus:, MO0 HEOTPAaHHYEHHO TIPOJOJDKATECS B TEUCHHWE BPEMEHH, OTBEIECHHOTO s
UCTIOTHEHUS allTOPUTMA, C BBIa4ei MPOMEXKYTOUHBIX PE3yIbTaTOB.

5. MaccoBocTh 03HAYaeT, YTO AITOPUTM pEIICHUsS 3aJa4yd pa3padaTbiBaeTcs B 0OIIeM
BUJE, T.€. OH JIOJDKEH OBITh MPUMEHUM JJIs1 HEKOTOPOTO KJlacca 3a/ay, pa3inyarolluxcs JUIb
UCXOAHBIMU JaHHBIMU. [Ipu 3TOM UCXOAHBIE JAHHBIE MOTYT BBIOUPATHCS U3 HEKOTOPOM 00J1acTH,
KOTOpasi Ha3bIBAETCs 00JACTHIO TPUMEHUMOCTH aITOPUTMA.

7.4. B kakoil ¢popme 3anMCHIBAOTCH AJTOPUTMBI?
Ha npakTtuke Hanbosee pacpocTpaHeHsl cienyonme GopMbl MpeacTaBIeHHUs aIrOPUTMOB:

e cJOBecHas (3aMMCh HA €CTECTBEHHOM SI3bIKE);

o rpaduyeckas (u300pakeHUs U3 rpaUIECKUX CUMBOJIOB);

e IMCEBAOKONbI (MONy(GOpPMATN30BaHHBIC ONKMCAHUS ~ AITOPUTMOB HA  YCJIOBHOM
QITOPUTMUYECKOM  sI3bIKE,  BKJIOYAlOIIMEe B ce0s  Kak  dJJEMEHThl  sI3bIKa
NpOTPAMMHUPOBaHUs, TaK W  (pa3bl  €CTECTBEHHOTO  s3bIKA,  OOIICTIPUHSTHIC
MaTeMaTH4eCKue 0003HAYCHHUS U . );

e MNporpaMMHasi (TEKCTHI Ha S3bIKAX MPOrPAMMHPOBAHU).

7.5. UTo Takoe CJIOBECHBIN CIOCO0 3aNMCH AJITOPUTMOB?

CnogecHultl cnocob 3amvcH aITOPUTMOB TIPEICTABIISICT COO0M OMUCaHKE MTOCIICIOBATEILHBIX
3TanoB 00pabOTKU JaHHBIX. AJITOPUTM 3a/1a€TCS B MPOU3BOJIHHOM U3JI0KEHUHU HA €CTECTBEHHOM
SI3BIKE.

Hampumep. 3anucare anroputMm HaxokJIeHHUs HauOoJbumiero odmero neaurtenass (HO)
JIBYX HaTypaJIbHBIX YUCel (aJrOpUTM DBKINJA).

AJIFOpI/ITM MOJKET OBITH (S (13%:0) 18050

1. 3amath aBa 4KCHA;

2. eclHM 4YMCIa PaBHBI, TO B35ATh JIOOOE M3 HUX B KAauyeCTBE OTBETAa U OCTAHOBUTHCS, B
HpOTI/IBHOM cnyqae HpOI[OJ'DKI/ITB BBIITIOJIHCHUC aHFOpI/ITMa;

3. ompenenuTh OONBIICE U3 YHCET,

4. 3aMeHUTH OOJIBIIIEE U3 YHCEI PA3HOCTHIO OOJBINET0 U MEHBIIIETO U3 YUCEIT;

5. TOBTOpPUTH AJITOPUTM C 1iara 2.

OrnucaHHBIN aITOPUTM NMPUMEHUM K JTIOOBIM HATypaJbHBIM YHCJIaM U JTOJDKEH MPUBOIUTH K
PEIICHHIO TTOCTABJICHHON 3a1aun. Y OequTeCh B 3TOM CaMOCTOSTEIBHO, OMPEACTUB C MIOMOIIBIO
3TOTO aAropuTMa HauOOIBIINK OOIIH qenuTens ynucen 125 u 75.




CroBecHBIH c1IOCO0 HE UMEET IMPOKOTO PACHPOCTPAHEHNUS, TaK KaK TAaKUe OIHCAHMUS:
e CTpPOro HE POPMATU3YEMBI;

e CTpaaarOT MHOI'OCJIOBHOCTBIO 3a1mceﬁ;
e JONYCKAIOT HCOAHO3HAYHOCTb TOJKOBAHHA OTACIIbHBIX HpC}IHHCZlHPIfI.

7.6. Uto Takoe rpaguveckuii crocod 3anucu aJropuTMoB?

I'paduueckuii crmoco0 mpencTaBIeHUS ANTOPUTMOB SIBISETCS OoJiee KOMITAKTHBIM U
HATJISITHBIM TI0 CPABHEHHIO CO CIIOBECHBIM.

IIpu rpadpmueckoM npeacTaBJIeHUN ATTOPUTM H300pakaeTcs B BUAE MOCJIeI0BATEIbHOCTH
CBSI3AHHBIX MeKAY c000# (PyHKIMOHAIBHBIX 0JIOKOB, KaXK/IbIi U3 KOTOPBIX COOTBETCTBYET
BbINOJIHEHHI0 OJHOT0 WJIM HECKOJIbKHMX JeHCTBHI.

Takoe rpaduueckoe npeacraBieHUE Ha3bIBACTCS CXEMOM anroputMa wiu 0J0k-cxemoii. B
OJIOK-CXeMe KaKOMy THUILy AEHCTBMH (BBOJY HMCXOJHBIX JAHHBIX, BBIUMCIICHUIO 3HAYCHHUH
BBIpa)KEHUH, IPOBEPKE YCIOBU, YIIPABICHUIO TOBTOPEHUEM JICHCTBHI, OKOHYAHHIO 00pabOTKU
U T.II.) COOTBETCTBYET reoMeTpuueckas (purypa, npeAcTaBieHHas B BUJEC 0JOYHOI0 CHMBOJIA.
briouHble CHMBOJIBI COEOUHSIOTCS JIMHHUSMH HEPeXOoN0B, ONPEACIAIONMMU OYEPETHOCTD
BBINOJIHEHMSI AelicTBuil. B TaGnuue mpuBeneHbl Hanbojiee 4acTo yHOTpeOJisieMble CHMBOJIBI.

OO6o3Ha4ueHue U MpUMep
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brmox "mpouecce" mpumeHsieTcs s 0003HAYEHUS ACHCTBUS WM TOCIIEIOBATEIHLHOCTH
NEHCTBUI, M3MEHSIONIMX 3HaueHue, (opMy MpEeACTaBICHUS WIM pa3MelleHHs] AaHHbIX. Jls
YIIYUIICHUS! HATJISITHOCTH CXEMBI HECKOJIBKO OT/ACNIBHBIX OJIOKOB 00pabOTKH MOKHO OOBEIUHATD
B oniuH O10K. [IpeacraBiieHne OTAeNbHBIX Oepaluii J0CTaTOYHO CBOOOIHO.

brok ""pemenue ucronb3yercs sl 0003HAUYCHUS TIEPEXOA0B YIIPABICHHUS 10 YCIOBHIO. B
KaxoM Osoke "perieHue" J0JDKHBI ObITh yKa3aHbl BONPOC, YCIOBUE MM CpaBHEHHE, KOTOPHIE
OH OTpe/eseT.

biok "moaudukanus' ucCnonap3yercs s OpraHu3aldyd IUKIMYECKUX KOHCTPYKIIMM.
(CmoBo Moaudukanusi o03HavyaeT BUAOU3MEHEHME, mpeoOpasoBanue). Buytpu Onoka
3alMChIBAETCSl MapaMeTp LUKJIA, I KOTOPOro YKa3bIBAIOTCS €ro HaydallbHOE 3HAa4YeHHE,
IPaHUYHOE YCJIOBUE U LIar U3MEHEHUS 3HaYEHMsI TapaMeTpa AJIs KaXKA0ro OBTOPEHMSL.

brox '"mpenonpenenennsbiii mpomecc' HCMoOnb3yeTcs A yKazaHUsA oOOpalleHud K

BCIIOMOTATENIbHBIM ~ aIrOPUTMAaM,  CYMIECTBYIOIIMM aBTOHOMHO B  BHJE  HEKOTOPBIX
CaMOCTOSITENIbHBIX MOJYJIEH, U AJIsl 0OpaIieHuii K OMOIMOTEUHBIM MOIPOTPAMMaM.

7.7. UTo TAaK0€ MCEeBAOKO?

[IceBnokon mpeacTaBisieT co00i cructeMy 0003HauUE€HUHN U MPaBUIL, TPEIHA3HAYECHHYIO TS
€IMHOOOpa3HOM 3alKCH aITOPUTMOB.

[lceBnokon 3aHMMaeT NPOMEXKYTOYHOE MECTO MEXIY €CTECTBEHHBIM M (POpMaibHBIM
a3pikaMi. C OOHOM CTOPOHBI, OH OJM30K K OOBIYHOMY €ECTECTBEHHOMY S3bIKY, MO3TOMY
QJITOPUTMBI MOTYT Ha HEM 3allUCBhIBATHCS U YUTATHCSA Kak OObIUHBIN TekcT. C pyroil CTpoHbI, B
TIICEBJIOKOJIE  HMCTIONIB3YIOTCS HEKOTOphIe (OpMaNbHBIE KOHCTPYKIIMM M MaTeMaTh4ecKas
CHUMBOJIMKA, YTO MPHUOIMKACT 3aMUCh aJITOPUTMAa K OOLICTIPUHATON MaTeMaTH4YeCKOH 3ammcu.

B nceBroxone He NMPUHATHI CTPOrHe CHHTAKCHYECKHE NMPaBHJIA JJIsl 3alIHCH KOMAH],
npucymme (OopMalbHBIM SI3BIKaM, YTO OOJIeryaeT 3amuch alropuTMa Ha CTaJWd  €ro
IOPOEKTHPOBAHUSA M JaeT BO3MOXHOCTh MHCIOJIb30BaTh Oosiee IIMPOKUNA HAOOp KOMaHm,
pacCUUTAHHBIA Ha aOCTPAKTHOI'O UCIIOJIHUTEIIS.

OpHako B TICEBIOKOJE OOBIYHO HMEKOTCH HEKOTOpble KOHCTPYKIHUH, MpHCYLIHe
(opmanbHbIM si3pIKaM, uYTO oOOJIer4aeT NEpexoJl OT 3alKMCH Ha TMCEBIOKOJE K 3alucu
alropuT™Ma Ha (opMalbHOM s3bIKe. B yacTHOCTH, B NCEBAOKOME, TAK )K€, KaK U B (POPMaJIbHBIX
A3BIKAX, €CTh CJOYKeOHbIe CJ10Ba, CMBICI KOTOPBIX ONpeaeseH pa3 U HaBceraa. OHU BBIACISIOTCA
B [IEYATHOM TEKCTE KUPHBIM IIPUPTOM, @ B pyKOIHUCHOM TEKCTE MOJUEPKHUBAIOTCSL.

Emunoro wmm QopManbHOTO ONpeAeieHus] TMCEBIOKOAAa HE CYIIECTBYET, IO3TOMY
BO3MOXHBI pa3iIHMYHbIC TICEBJOKOIBI, OTIUYAIONINECs HAOOpOM CITy>)KEOHBIX CIIOB MU OCHOBHBIX
(6a30BBIX) KOHCTPYKLUH.

[IpumepomM nceBIOKOIa ABISAETCS MIKOJIbHBIN alrOPUTMHUYECKUN SI3bIK B PYCCKOW HOTAILIMK
(konpHBIN ASl), onmucanubiii B yueOnuke A.I'. Kymnupenko u np. "OcHOBBI HHPOPMATUKU U
BBIYUCIUTENbHON TeXHHUKHU", 1991. DTOT s3BIK B JaibHEWIeM Mbl OyJeM Ha3bIBaTh IMPOCTO
"anropuTMUYECKHI SI3bIK".




7.8. Kak 3anucbIBalOTCS aJITOPUTMbI HA IKOJILHOM
AJITOPUTMHYECKOM S3bIKe?

OcHoBHBbIE ci1y:Ke0HbIe C10Ba

ajr (aIropuTMm) CUM (CUMBOJIbHBIN) /JaHO I aa

apr (aprymeHT) JIUT (JTUTEPHBIN) HaJ0 oT HeT
pe3 (pe3yJbTar) JIOT (JIOTUYECKUI)  eCJId 110 npu
Ha4 (Hayaso) Tad(Tabnmma) TO 3Ha4 BBIOOD
KOH (KOHel) HII (Ha4yaJio IMKJIa) HHa4Ye " BBO/
e (1eIbIi) KII (KOHEI] ITUKJIa)  BCe WA BbIBO/I
Belll (BEIIECTBEHHBIN) AJIUH (JUIMHA) noka He yYTB

OO0wmmii B ajaropurma:
aJil' Ha3BaHUME ajiropmTMa (apI‘yMeHTbI nu peByJ’[bTaTbI)
HJAaHO YCJIOBUSA IIPVMMEHVIMOCTHM aJjJil'opuTMa
Ha@Oo LieJIb BHIIOJIHEHWUSA anropMTma
HAa4Y OIllMCaHMe HpOMe)KyTOquIX BEJIMMUVH
| IIOCJIEOOBATEJIBHOCTE KOMaHI (TeJ'IO aJ'II‘OpI/[TMa)
KOH

Yacte ajropurMa OT CJOBa aJjJar g0 CJIoBa Ha4 HA3bIBACTCA 3aro/JiOBKOM, a 4YacCThb,
3aKJIIOYCHHAA MEXOYy CJIOBaM Had1 U KOH — TeJIOM ajJIrOpruTMa.

B mpennoxeHuu aJr rmocie Ha3BaHMUS aJTOpUTMa B KPYTJBIX CKOOKAaX YKa3bIBalOTCS

XapaKTepUCTHKHU (apr, pe3) U TUIN 3HaYeHHUs (1eJ, Belll, CHM, JIUT WK JOT) BCEX BXOAHBIX
(aprymMeHTBI) U BBIXOJAHBIX (pe3yJbTaThl) MEpeMeHHBIX. [Ipu onmcannn mMaccuBOB (TabJIHII)
UCTIONB3YeTCsl CIy)eOHoe CIIOBO Tad, JOMOJHEHHOE TPAHMYHBIMH NAapaMH 10 KaXJI0My

HHICKCY 3JICMCHTOB MacCCHBaA.

[IpuMeps! npeIoKEeHNH ar:

aiar O6bem u womanb nuiauHapa ( apr Bem R, H, pes Bem V, S)

aar Kopuu KBVYp (apr Bem a, b, ¢, pe3 Bem x1, X2, pe3 aurt)

aiar Wckmounts s1emenT ( apr e N, apr pe3 Beur Tad A[1:N] )

aar /luaronans (apr mea N, apr mea 1aé A[1:N, 1:N], pe3 aut Otvet )

[IpenyioxkeHnuss AaHO W HaA0 He oO0s3aTenbHBL. B HUX pEKOMEHIYeTCs 3aluChiBaTh
YTBEPKICHHSI, OMMCHIBAIOIINE COCTOSIHUE CPEJIbI UCTIONHUTENS aIrOpUTMa, HapUMep:

P WO Joy Ul NN WN

anr 3ameHa (apr smr Strl, Str2, apr pes mmur Text)
BaHO | muHBE nomcTpok Strl m Str2 coBmamaoT
Hamo | Bciony B cTpoke Text nmomcrTpokxa Strl samMeHeHa Ha Str2
anr Ymcio MakcumMyMmMoB (apr uen N, apr Bew, Ta6 A[1:N], pes umen K)
mano | N>0
Hagmo | K — umMcio MaKCHMMaJIbHEIX D2JIEMEeHTOB B Tabjiuie A
. anr ComnporueieHue (apr Bem, R1, R2, apr men N, pes Bem R)
0. maHo | N>5, R1>0, R2>0
1. Hamo | R — CONpOTMBIIEHME CXEMEH



3nech B MPEAJIOKEHHUSX [JaHO M HAA0 TIOcjie 3HakKa 3aMnucaHbl KOMMEHTApPHUH.
KoMMenTapun MOXHO TMoOMemaTe B KOHIE J00oW crpokun. OHHM He 00pabaTbIBaloTCs
TPAHCISATOPOM, HO CYIIECTBEHHO 00JIEr4aloT MOHUMaHKE aJrOpUTMa.

"|H

Komanabsr mikoanHoro ASl

Komanna npucBanBanusi. CIIyXUT JUIsl BBIYMCICHUS BBIDAXKEHUN M INPUCBAaUBaHUS MX
3HauYeHM nepeMeHHbIM. O0mmit Bua: A := B, rae 3Hak ":=" 03HauaeT KOMaHAy 3aMEeHUTh
NMpeskHee 3HAYeHHe NMEepPeMEeHHOM, CTosleill B JIeBOi 4YacTH, HA BbIYMCJIEHHOE 3HAaYeHue
BbIPA’KEHUS, CTOSIIEr0 B IPABOIi YacTH.

Hanpumep, a := (b+c) * sin(Pi/4); i o= i+1.
Komanapl BBoa 1 BLIBO/A.

e BBOJ MMCHA NICPEMEHHBIX
e BBIBOJA UMCHA INICPEMEHHBIX, BBIPAXKCHUA, TCKCTHI.

Komanabl ecim u BbIOOp. [IpUMEHSIOT U1l OpraHU3alliy BETBJICHUMN.
Komanasl s v noka. [IpuMeHSIOT U1l OpraHu3aliy LUKIIOB.

[Ipumep 3anucu aAJIrOpuTMA HA IIKOJAbHOM AL

anr CyMMa KBagpaToOk (apr uejs n, pes uexn S)

maHo | n > 0

Hago | S = 1*1 + 2*2 + 3*3 + ... + n*n
Ha4Y uen i

BBOgO n; S:=0

HI gnst 1 or 1 mo n

S:=S+i*i

K1

BeBOOm "S =", S
KOH

7.9. Uto Takoe 0a30BbI¢ AJITOPUTMUYECKUE CTPYKTYPbI?

ANTOPUTMBI MOYKHO MPEACTABIATH KAK HEKOTOPBIE CTPYKTYPBI, COCTOSIIIAE U3 OTAEIBHBIX
0a30BbIX (T.€. OCHOBHBIX) 3J1eMEeHTOB. ECTECTBEHHO, YTO NpPU TAKOM MOJXOJE K aJropuTMam
W3y4YEHHE OCHOBHBIX IPUHIMIIOB MX KOHCTPYMPOBAHMS JOJKHO HAUMHATHCA C M3YYEHHS ITHUX
0a30BbIX 3JIeMEHTOB. [l uX omnucaHuss OyJeM HCIOJB30BaTh S3BIK CXEM aJrOpPUTMOB U
LIKOJIbHBIA aJITOPUTMUYECKHUN SA3BIK.

Jlornueckasi CTpyKTypa JH000ro aJiropuTMa Mo:KeT ObITh
npeacTaBjeHa KOMOUHaNUel Tpex 0a30BbIX CTPYKTYP:

cjieJoBaHue, BETBJICHHC, IHKJI.

XapakTepHOil 0COOEHHOCTHIO 0A30BBIX CTPYKTYP SBJSIETCS HAIWYKME B HUX OJIHOTO BXO/Ja H
O/JIHOT'0 BBIXO/A.

1. bazoas crpykrypa '"ciaemoBanue''. OGpasyercst IOCIEIOBATEIBHOCTHIO
JEUCTBUH, CIEAYIOINUX OAHO 3a APYTUM:



[IIKOMBHBIN aNTOPUTMHUYECKUH S3bIK  SI3BIK OJIOK-CXeM

. meficTEre 1
nevicteue 1 |
nencTaue 2 nefictene |
......... !
neicTeue n —

meicTERe 1

2. bazoBas crpykrypa ''BerBiieHue'’. OGecrieunBaeT B 3aBUCUMOCTH OT pe3yJIbTara
MIPOBEPKH YCIIOBHS (1a WJIM HET) BHIOOP OJHOTO M3 aJbTEPHATHBHBIX MyTEH pabOThI aJITOPUTMA.
Kaxnpiit u3 myTel BeJieT K 001eMy BBIXOIY, TaK 4TO paboTa aliroputMma OyIeT HpOoJoDKaThCs
HE3aBUCHMO OT TOTO, KaKoi IyTh OyzeT BeIOpaH. CTpyKTypa BeTBJIeHHE CYIIECTBYET B YEThIPEX
OCHOBHBIX BApHAHTAaX:

e ECIIU—TO;
e  ECIIH—TO—WHAYE;
e BBIOOD;

e BBIOOp—WHaue.

[[Ix0MBHBIN aNTOPUTMHUYECKHH S3BIK SA3bIK O10K-CXeM

1. ecim—TO

ecnm yCcJIOBUE
TO IEeMCTBUSA
BCe

.

2. eCIN—TO—HNHAYe

ecnm ycJoBUe YERONIS
TO memcTBUS 1

uHaUe nelicTBUA 2 Jr— | | feterEIm 9
BCeE I |




3. BBIOOP

npm ycjosue 1:

opyM ycJioBME 2:

npm yciyosue N:

MHade neliCTBUA
BCE

BHOOP
npm ycjosue 1l: gpencrsua 1
npm ycJjioBMe 2: IOeNCcTBuA 2
npm ycijosue N: gpmemnctsusa N
BCe
4. BbIOOp—uHaYe
BRIGOP

nevcTeug 1
memcTBus 2
nevcTeuga N
N+1

[Ipumeps! cTpyKTypsl BETBJIEHH €

[IKOIBHBIN aNTOPUTMUYECKUH SI3BIK S3bIK GI10K-CXEM
1
A BeT

ecim x > 0

TO y := sin(x)
BCeE y:=sin(x)

|
|
|

ecim a > b iz PR Wi, i

TO a := 2*a; b :=1 ;

= *

uHadYe b := 2*b aima*2: biml l Ay

BCE
| |
|

BEIGOP

mpu n = 1l: y := sin(x)

mpy n = 2: y := COs(x)

npu n = 3: y =0
BCE




BHIGOP

npm a > 5: 1 := i+l

opm a = 0: j := j+1

mHave i := 10; j:=
BCe

3. ba3zoBas crpykrypa '"'mmkia'. OGecneynBaeT MHOTOKPATHOE BBIMOJIHEHHE
HEKOTOPOH COBOKYNHOCTH [eiicTBHi, KOTOpas Ha3bIBACTCS TeJaoM UHMKJIA. OCHOBHBIE
Pa3HOBHIHOCTH IMKJIOB MIPECTABIICHEI B TAOIHUIIE:

[IIKOJIBHBIN aNTOPUTMUYECKUH A3BIK SI3BIK GIIOK-CXEM

Huki Tuna mokKa.
[IpeanuceiBaeT BBIMOIHATH TEJIO LIMKIA 10 TEX MOP,
MTOKa BBITIOJIHSIETCS YCIIOBHE, 3aIMCAHHOE TTOCIIE CIIOBA TOKA.

HI IIOKa yCJIOBUE
TeJIO UMKJIa
(mocyiegoBaTEJIbHOCTE IOEeVICTBUII)
KIg

IMukn Tuna J1J1d.
[IpennuceiBaeT BHIMOIHATH TEJIO LMK ISl BCEX 3HAYEHUI
HEKOTOPOU MepeMEHHOH (MapaMeTpa UKJIIa) B 3aJaHHOM JHana3oHe.

HI gnss 1 or 11 mo 12
TeJIO UMKJIa
(mocyiegoBaTEJIbHOCTE IOEeVICTBUI)
KL

[Ipumeps! cTpyKTypbl HUKJI

[IIkOIBbHBIN aNTOPUTMUYECKUH S3BIK S3bIK 6I10K-CXeM

HI noka i <= 5
S := S+A[1i]
i = i+l

B:mS+ATY]
K j==it+1




HII gnss 1 or 1 mo 5

X[1i] := i*i*i (1o
Y[i] := X[i]/2 Y[[:]]-'—J;;m,fz
KIJ, —1|

7.10. Kakue MKJIbI HA3BIBAOT HTEPANUOHHBIMU ?

OCO0EHHOCTBIO HUTCPALIMOHHOI'O MUKJIA ABJIACTCA TO, UYTO YUCIIO HOBTOpCHI/Iﬁ OIepaTopoOB TECJIa
IUKJIa 3apaHeC HCU3BECTHO. I[J'I}I €ro opraHu3aly UCIIOJIb3YETCA UK TUIIa IIOKa . Brixon u3
HUTCPALIMOHHOI'0O HUKJIa OCYHICCTBIIACTCA B CIIy4aC BBIIIOJTHCHHA 3aJaHHOT'0 YCJIIOBHA.

Ha xaxzaoM mare BBIYMCIEHHH NPOMCXOAMT MOCJIEAOBATEJbHOE NPHOJIMKEHHEe K
HCKOMOMY pe3yJIbTATy M IIPOBEPKA YCJOBHUS NOCTHKEHHUS MOCJIeIHero.

IIpumep. Cocmasumu aneopumm 8bIYUCTICHUS beckoneyHoll CyMMbl
- 2 4 i
x* x i1 X
S=x- 4+ - 4 -4
2 3 4 i

¢ 3a0anHol moyHocmoio B (01 0anHoll 3HaKoyepedyowelcs OecKOHeUHOU CYMMbl
mpebyemas mouHocms 6yoem 00CmueHyma, Ko20a ouepedHoe clazaemoe CmaHem no
abcontomuoll enuyune menvule S ).

Bpruucnenne cymMm — THUNWYHAS LHUKIMYEcKas 3amada. OCOOCHHOCTBIO K€ HaIlei
KOHKPETHOW 3aJa4d SBISETCS TO, YTO YHCIO cJjaraeMbiX (a, CIIEOBaTENIbHO, W YHCIIO
MOBTOPCHHMI Tella IMKJIAa) 3apaHee HEW3BECTHO. [l0ATOMY BBIMIOTHEHHWE IMKJIA JIOJIKHO
3aBEPIIUTHCS B MOMEHT JIOCTHKCHHUS TPEOYyEeMON TOYHOCTH.

[Tpu cocTaBieHnn anropuT™Ma Hy>KHO Y4€CTb, UYTO 3HAKH CJIaraeMbIX YepeayloTCs U CTEeNECHb
YyHClla X B YUCIIUTENSX CIaraéMblX BO3pacTaeT.

Pemras sy 3amady "B 700" MyTeM BBIYMCIEHUS HA KaXIOM i-OM Ilare 4YaCTUYHOM CYyMMBI

S:=S + ((-1)**(i-1)) * (x**i) / i ,

MBI TIOJTYYHM OU€Hb HeA(P(PEKTUBHBIN aITOPUTM, TPEOYIOMINIA BBITIOJHEHUS OOJIBIIIOTO YUCIIa
ornepanuii. ['opas3mo myuire opraHu30BaTh BEIYUCICHHS CIETYIOIIM 00pa3oM: eciii 0003HAYHUTh
YHCITUTEIh KAKOT0-JIN0O0 CcllaraeMoro OYKBOH p , TO Y CJIEAYIOLIETO CIaraéMoro YUCIUTEINh
OyneT paBeH —p*x (3HAK MUHYC 00€CIIeYMBaCT YepeI0OBaHUE 3HAKOB CJIAracMbIX ), a CaMO
cimaraemMmoe m OyJIeT paBHO p/i ,TAe i — HOMEp claraeMoro.

CpaBHuTE 3TH JBa MOAXO0/a MO YUCITY ONEpaIlHii.




AJNropuTM Ha IKOJIEHOM AS] bnok-cxema anroputma

anr CymmMa (apr Bem x, Eps, peB Belw S)

maso | 0 < x < 1 [ =/

Hago | S = x — x**2/2 4+ x**3/3 -

Ha4Y uey i, Bew, m, P Si=1 l:=1
BBOXO X, Eps m:=1; pi—1
S := 0; 1 := 1 | HauaJbHBIE BHAUEHUS
m:=1; p := -1
HI, nnoka abs (m) > Eps
P := -p*xX | p - UMCIAMUTEJb
| ouepemHOTO cCJjlaTaeMoI'o
m := p/i | m - ouepemHoe cJaraemoe pi==p¥x; mi=p/i
S S+ m | S - wacTuuHad cyMMa Si=Stmm; L=itl
i =1+ 1 | 1 - HOMep
| ouepenHOTO CJaraeMoro
KL
BEIBOO S
KOH

IIa=AaATno

ANTOpUTM, B COCTaB KOTOPOI'O BXOAUT UTEPALMOHHBIN LIUKJI, HA3bIBAETCS HTEPALMOHHBIM
aJIropuTMoM. lrTepanoHHBIE aNrOPUTMBI HUCIOJB3YIOTCS IPU pPEANM3ALUU UTEPALUOHHBIX
YUCJICHHBIX METOMOB.

B wurepanmmoHHBIX alropuTMax HEOOXOAMMO OOECIeUnuTh O0s3aTENHHOE IOCTHKCHHE
YCIIOBUSI BBIXO/Aa M3 IHKJIA (CXOAMMOCTH MTEPAIMOHHOrO mMpouecca). B mpoTuBHOM citydae
npou3oieT ''3aluKAMBaHMe' aJIropuTMa, T.€. HE OYJIET BBIMOJIHATHCS OCHOBHOE CBOWMCTBO
IrOpuTMa — PEe3YAbTATHBHOCTb.

7.11. UTo TaKoe BJIOKEHHBIE ITUKJIbI?

Bo3moxHBI ciydan, KOrja BHYTPH Tela IUKJIa HEOOXOIWMO TMOBTOPSATH HEKOTOPYIO
MOCJIEIOBATEILHOCTh OMEPATOPOB, T. €. OPraHM30BaTh BHYTPEHHUU HMKI. Takas CTpyKTypa
MoJTyyrsia Ha3BaHHE LMKJA B IHKJE WU BJIOKEHHBIX IUKJIOB. [ TyOuMHA BIOKEHUS IHMKIOB
(TO eCTh KOJTMYECTBO BIOXKEHHBIX JIPYT B JIpyra [IUKJIOB) MOXKET ObITh Pa3IM4HOI.

[Ipu ncnonbp30BaHUM TAKOH CTPYKTYPHI U1 SKOHOMHUU MAIIMHHOTO BPEMEHH HE0O0XOAUMO
BBIHOCUTh W3 BHYTPEHHETO LHMKJIA BO BHEIIHUH BCE OIEPATOPbI, KOTOPBIE HE 3aBUCAT OT
rapameTpa BHYTPEHHETO [IMKJIA.

IIpuMmep BJIO:KeHHBIX HMKJIOB JIJIS1

Bbraucnute cymmy 351eMEHTOB 3a1aHHON MaTpuibl A(S,3).



Matpuna A

1 2 2

S := 0;
HI gnss 1 or 1 mo 5
HO gius j or 1 mo 3
S:=S+A[1i,7]
KIg
KIg

Sr=Stal

IIpumep BJ1O:KeHHBIX HUKJI0B IIOKA

Boruncnute mpousBeneHuE Tex diIeMeHToB 3adaHHoil matpuiibl  A(10,10), xoTopsie
PaCIIONIOKEHBI Ha NepeCCUCHU YETHBIX CTPOK u YETHBIX CTOJIOIIOB.

i:=2; P:=1
HI noka 1 <= 10
J:=2
HI noka j <= 10
P:=P*A[i,J]
Ji=3+2
KL
l i:=1+2
KIj,
Jmfist B
1
i=i+8 =

7.12. YUem oT1M4aeTCHd NPOrPAMMHBIH CIIOCO0 3aIIUCH AJTOPUTMOB
oT Apyrux?

[Tpu 3amucu anroputMa B CJIOBeCHOU (opme, B Bue OJIOK-CXEMbl WM Ha TCEBIOKOJE
JIOITYCKAeTCsl ONPEICIICHHBIN MTPOU3BOJ MPH N300pakeHHH KOMaH. BmecTe ¢ TeM Takas 3amuch
TOYHA HACTOJBKO, YTO MO3BOJISET YEJIOBEKY MOHATH CYTh JI€Jia U UCIIOJIHUTh aJITOPUTM.

OILHaKO Ha MPAKTUKEC B KAaUCCTBC HUCIIOJIHUTENICH AJITOPUTMOB HUCIHOJB3YIOTCA CIICIHUAJIBHBIC
ABTOMATbl — KOMIIBIOTCPHI. HOSTOMy AJITOPUTM, HpeI[HHSHaLICHHBIf/’I JJIA HUCIIOJIHCHHUA Ha
KOMIIBIOTCPE, OOJIKCH OBITh 3amucaH Ha ITIOHSITHOM €My A3BIKEC. n 31€Ch Ha HepBBII;'I IJ1aH



BBIABUTAETCS HEOOXOOMMOCTh TOYHOM 3allCH KOMAaHZ, HE OCTaBJIAIOIIEH MecTa IS
MPOU3BOJILHOTO TOJKOBAHMS UX UCIIOTHUTEIIEM.

CnenoBaTenbHO, SA3bIK IJIS1 3aMUCH AJITOPUTMOB J10JIKeH ObITh (popmanu3oBaH. Takoil
SI3bIK MIPUHSATO HA3bIBATH A3BIKOM NMPOTPAMMHUPOBAHMNS, A 3aIIUCh AJITOPUTMA HA STOM SI3bIKE —
NPorpamMmoii 1jisi KOMIbIOTEPA.

7.13.Y10 TaKkoe yPOBEHb A3bIKA NPOrPAMMHMPOBaHUSA?

B Hacrosiee BpeMsi B MUpE CyIIECTBYET HECKOJIBKO COTEH PEAbHO MCIOJIb3YEMBIX SI3BIKOB
nporpaMMupoBanus. s KaKaoro ecTh CBOsI 00J1aCTh MPUMEHEHUS.

JIro6oii AJITOPpUTM, KaK Mbl 3HACM, CCTb IIOCJIICAOBATCIIBHOCTDH Hpe,[[HHcaHHfI, BBIIIOJTHHUB
KOTOPBIC MOXXHO 34 KOHCYHOC YHMCJIO LIaroB nepeﬁTH OT MCXOJHBIX HAHHBIX K PC3YJIbTaTy. B
3aBUCHMMOCTH OT CTCIICHHU ACTaJIM3allhi HpeI[HI/ICEIHI/Iﬁ O0OBIYHO ONPCACIIEICTCA YPOBCHL SA3bIKa
IIporpaMMHUpOBaHUAg — YEM MCHBIIC ACTATU3alUs, TEM BBIIIC YPOBCHD SA3bIKA.

[1o 3TOMY KpHUTEPHUIO MOXKHO BBIJICIUTH CIEIYIOINE YPOBHU SA3BIKOB IPOrPAMMUPOBAHUS:

e MAIIWHHBIE;
e MAaIIMHHO-OPUEHTUPOBAaHHBIE (accemMOIephl);
e  MAalIMHHO-HE3aBUCHUMBIE (SI3bIKH BBICOKOTO YPOBHSI).

MamuHHbIe S3BIKM M MAIIMHHO-OPHMEHTHPOBAHHbIE SI3BIKH — JTO SI3BIKM HHM3KOI0
YPOBHSI, TpeOYIOIIME yKa3aHUs MEJNKUX JeTajield mporecca oOpabOTKU JTaHHBIX. SI3BIKH ke
BBICOKOTO YPOBHSI HMUTHUPYIOT €CTECTBCHHbBIE S3bIKH, HCIOJIB3ysl HEKOTOPHIE CIIOBA
Pa3rOBOPHOTO sI3bIKa M OOIICTIPUHATHIC MATEMATHYCCKUE CUMBOJIBI. DTH SI3BIKU 0OJIee YI0OHBI
JUTSL 4eTTOBEKA.

SI3BIKM BBICOKOTO YPOBHA ACIIATCA HA:

e mpouenypusie (aaropurmuueckne) (Basic, Pascal, C u ap.), kKoTopsie mpeIHa3HAYCHBI
JUTISL OJTHO3HAYHOTO OINHMCAHUS alTOPUTMOB; AJSl PEHICHUs 3aJa4dl MPOLEAYPHBIC SI3bIKU
TpeOYIOT B TOM MM HHOM (hopMe SIBHO 3aIMCaTh MPOLEAYPY €€ PEeIIeHHS;

o goruveckue (Prolog, Lisp u gap.), KOTOpble OpUEHTUPOBAHBI HE Ha pPa3pabOTKy
QITOPUTMA pEIICHUs 3a/la4d, a Ha CHCTEeMAaTH4ecKoe W (OPMATU30BAHHOE OIHCAHHE
3a/1a4¥l ¢ TeM, UTOOBI pEeIIeHNe CIEeI0BAIO U3 COCTABJICHHOTO OMMCAHNUS;

e o0bexkTHO-OpueHTHpPOBaHHBbIe (Object Pascal, C++, Java u np.), B OCHOBE KOTOPBIX
JISKUT TOHSATHE 00BLEKTAa, COUYeTAInero B cede JaHHbIe W JAeiiCTBHS HaJ HAMH.
[Iporpamma Ha 0OBEKTHO-OPUEHTHPOBAHHOM SI3BIKE, pPelIasi HEKOTOPYIO 3a1a4y, M0 CyTH
OTMKCHIBAET YacTh MHpPA, OTHOCSIIYIOCA K 3TOHM 3amade. Omnucanue NeHCTBUTENLHOCTH B
dopMe cuCTeMBl B3aUMOJCHCTBYIOIIMX OOBEKTOB €CTECTBEHHee, 4YeM B (Qopme
B3aMMOJEHCTBYIOINX MIPOLIETYP.

7.14. Kakue y MAIIMHHBIX A3BIKOB IOCTOMHCTBA U HEIOCTATKH?

Kaxnaplii KOMIBIOTEp HMMEET CBOW MAIMHHBIA A3bIK, TO €CTh CBOK COBOKYIHOCTh
MAalIMHHBIX KOMAaHZ, KOTOpas OTINYAaCTCA KOJIHNYCCTBOM aApPCCOB B KOMAHAC, HA3HAYCHUCM
uHbopMalny, 3aJaBaeMoi B aJjpecax, HabopoM Orepalnii, KOTOPbIe MOXKET BBITIOJHUTH MallliHA
U 1p.



[Ipn mporpamMmmMupoBaHUM Ha MAlIMHHOM SI3BIKE IPOTPAMMMCT MOXKET AEPKATh MOJ CBOMM
KOHTPOJIEM KXY KOMaHIy M KaXAyI0 S4YEHKy MaMATH, UCIOJIb30BaTh BCE BO3MOXKHOCTHU
MUMEIOIIUXCA MAIIMHHBIX ONEPALINN.

Ho mnponecc Hammcanuss nporpaMMbl Ha MAUIMHHOM SI3BIKE OYE€Hb TPYAOEMKHH U
yromuTeabHbId. [Iporpamma mnonydaeTcs TrpoOMO3AKOH, TPYAHO0003pHUMOi, ee TPYIHO
OTJIaKUBATh, U3MEHSATHh U Pa3BUBATH.

[TosTomMy B ciydae, Koraa HY>KHO MMeTh 3(PQEKTHBHYIO NMpOrpamMmy, B MaKCHMaJIbHOMH

CTENEHU YUYHUTHIBAIOIIYIO CHENM(PUKY KOHKPETHOIO KOMIIBIOTEPA, BMECTO MAIMHHBIX SI3BIKOB
UCIOJIB3YIOT OJIM3KHE K HUM MaIIMHHO-OPUEHTHUPOBAHHBIE S3bIKU (acceMOephl).

7.15. Urto Takoe si3bIKk accemoOsiepa?

S3bIK accembiepa — 3TO MAIIUHHO-3aBUCUMBIH S3bIK HU3KOTO YPOBHSI, B KOTOPOM KOPOTKHE
MHEMOHUYECKHE MMEHA COOTBETCTBYIOT OTAEIbHBIM MALIMHHBIM KoMaH1aM. icnonb3yercs ams
MIpEICTaBICHHS B y1000unTaeMoil popme mporpaMm, 3anMcaHHbIX B MAIIMHHOM KOJIE.

S3pIk  accemOnepa  MO3BOJSIET  MPOTPAMMHCTY  TOJB30BaThCS  TEKCTOBBIMU
MHEMOHMYECKHUMH (TO €CTh JIETKO 3allOMHHAEMBIMH YEJIOBEKOM) KOJAMH, IO CBOEMY
YCMOTPEHHIO MPUCBANBATh CUMBOJHYECKHEe HMEHA perucTpaM KOMIbIOTEpa M MaMMTH, a
TaKkxe 3aJaBaTh yI00HbIe AJsi ce0st cmocoObl aapecaumu. Kpome Toro, oH mo3BOJISIET
UCIIONB30BAaTh  pa3IUYHbIE  CHUCTEMbl  CUUCIECHHUS  (HAmpuMmep,  JECATUYHYIO  WIU
LHGCTHa,ZLLIaTepI/I‘-IHYIO) AJid PEACTABJIICHUSA YHCIIOBBIX KOHCTAHT, HCIIOJIB30BAaTh B IPOrpaMmce
KOMMEHTapHUH U JIp.

[Iporpammbl, HaMMCaHHBIC HA A3bIKE acceMOiIepa, TPeOYOT 3HAUUTEIBHO MEHBIIIETO 00beMa
NaMsATH U BPEMEHH BBINIOJHEHUs. 3HAHHE MPOTPAMMHUCTOM si3bIKa accemOiepa M MaIInHHOTO
Kogaa OacT €My IOHUMAHUC AapXUTCKTYypbl MallWHBI. HCCMOTpH Ha TO, 4YTO OOJBIINHCTBO
CIICIMAIMCTOB B 00JIACTH MPOrPAaMMHOT0 00eCredeH s pa3padaThIBalOT IPOrPAMMbI Ha S3bIKAX
BBICOKOTO YpOBHA, Takux, kak Object Pascal mmm C, HambGomee momHoe U 3(p(deKkTuBHOE
pOrpaMMHOE 00OecIIeueHHEe TIOHOCTHIO MIIM YaCTUYHO HAIIMCAHO Ha s3bIKe accemOuepa.

SI3BIKHM BBICOKOTO YPOBHS ObLIN pa3paOOTaHBI JJIs TOTO, YTOOBI OCBOOOUTH TPOTrPAMMHUCTA
OT ydera TEXHHUYECKUX OCOOEHHOCTEH KOHKPETHBIX KOMIIBIOTEPOB, HMX apXUTEKTyphl. B
NPOTHBOTIOJIOXKHOCTh JTOMY, SI3BIK accemOiepa pa3paboTaH C ILENbI0 Y4eCTh KOHKPETHYIO
cnenuduky mnpoueccopa. CaenoBaTenbHO, NI TOrO, YTOOBI HAMUCaTh MPOTPAMMY Ha SI3BIKE
acceMOuiepa /it KOHKPETHOTO KOMITBIOTEPa, BAXKHO 3HAThH €r0 apXUTEKTYpy [57].

B kauecTBe mpumepa mnpuBeneM NporpamMmy Ha s3blke accemOnepa mius IBM  PC.
[Iporpamma BeIUuCIHIsAET 3HaUEHUE a = b + C I LENbIX a, b U C:




.MODEL SMALL Ooooooooo .MODEL 000000 00000000 0000000000000 000000 000

.DATA (00000 0 0oonona.
b DW 5 Ooooooood .DATA - (000000000 000000 0000000 000000000 0 0000000,
C DW 3 (oooooood DWW 000000 0000 0000000000 0 00 00000000,
a DW ? Ooooooooo .CODE 0000000000 000000 0000000 000000000 O 000000000
.CODE oo MOV AX,@DATA 0 MOV  DS,AX
begin MOV AX,@DATA (000000000 00000 00000000 000000 0 coooood DS (Data
MOV DS,AX Segment).
MOV AX,B (00 0000000000 & 000000000000 oooooio MOV AX, B, ADD
ADD AX,C AX,C 01 MOV AAX
MOV  AAX 0 0O00oooooo  END - 000000 00000 000000 00000000000 000000000
MOV  AH,4CH 000000000 begin.
INT 21H
END begin

[lepeBox mporpamMmbel ¢ s3bIKa acceMOliepa Ha MAIIMHHBIA SI3BIK  OCYIIECTBISETCS
CHEIHMAlbHOM TpOorpaMMoOi, KOTOpas Ha3bIBaeTCAd acceMOJepOM U SBISIETCS, IO CYTH,
MPOCTEUIIMM TPAHCJASATOPOM.

7.16. B yeM npenMyniecTBa aJIrOPUTMHUUYECKUX A3BIKOB Iepe/l
MAIIMHHBIMH ?

OCHOBHBIE MpEUMYIICCTBA TAKOBLI:

e aJ(aBUT AJTOPUTMHYECKOTr0 fA3bIKA 3HAYMTEJIbHO WIMpe aJa(aBUTA MAIIMHHOIO
S13bIKA, UTO CYIIECTBEHHO MOBBI IIAET HATJISIAHOCTh TEKCTA MPOTPAMMBI;

e Ha0Op omepaumii, JOMYCTHUMBIX [JIi WCIOJb30BaHMS, He 3aBHCUT OT Haldopa
MAIIUHHBIX OmepanMii, a BeIOMpaeTcs U3 cooOpaxkeHUH ymobcTBa (hopMynupoBaHHS
AITOPUTMOB pPEISHHUs 3a/1a4 OIpeIeTICHHOTO KJlacca;

e ¢opmMaT npeAsOKeHHIl [OCTaTOYHO TMOOK M yA00eH [UIsl HUCIOJb30BaHUS, 4YTO
MO3BOJIIET C MOMOUIBIO OJHOTO MIpE JIOKEHHUS 3a7aTh JOCTATOYHO COJIEp’KaTeIbHbBIN
sTam 00pa OOTKU JaHHBIX;

e TpeOyemble oOIepanyu 3aJaloTCsi C TOMOIIbI0 OOIIENPHHATBHIX MaTeMAaTH4YeCKHX
0003HAYEHHI];

e JAHHBIM B AJTOPUTMHYECKHX SI3bIKAX NMPHCBANBAIOTCS MHAUBHIYaJIbHbIe MMEHA,
BEIOMpaeMbIe TPOrPAMMUCTOM;

e B S3bIKE MOXET OBITh MPETYCMOTPEH 3HAYUTEIHHO 0Oo0Jiee IMIMPOKHIE HAOGOpP THIIOB
JAHHBIX 110 CPABHEHHUIO ¢ HAOOPOM MAIIMHHBIX TUIIOB JIAHHBIX.

Takum 00pazoM, anroOpUTMHUECKUE S3bIKM B 3HAUMTEIBHOM Mepe SBISIOTCS MAIIMHHO-
He3aBUcUMbIMH. OHH oOnerdaior padoTy NpPOrpaMMHMCTa ¥ MNOBBIIIAIOT HAJAEKHOCTH
CO3/aBacMbIX MPOrPaMM.



7.17. Kakne KOMIIOHEHTHI 00Pa3yI0T AJTOPUTMUYECCKUH A3bIK?

ANTOPUTMHUYECKUH S3BIK (KaK U JIFOOOH IPYToil S36IK) 00pa3yIOT TPH €r0 COCTABJISIONIHE:
angasum, cunmaxkcuc u CcemMaHmuxa.

AnpaBuT — 3T0 (PUKCHUPOBAHHBIN I TAaHHOTO SI3bIKa HA0OP OCHOBHBIX CHMBOJIOB,
T.e. "OykB andaButa", U3 KOTOPBIX JOJDKEH COCTOSATH JIOOON TEKCT HA ATOM SI3bIKE — HHUKAKHe
JIpyTr¥e CUMBOJIBI B TEKCTE HE JOITYCKAIOTCH.

CuHTakKcHC — 3TO NPABUJIA NOCTPOeHUs (pa3, MO3BOJIAIOIINE ONPEIEINTh, IPABHIBHO
WIM HENpaBWIBHO HamnucaHa Ta WiM uHas ¢pa3a. ToyHee TroBOpsS, CHHTAKCHC SA3bIKA
npeacrapjsier co00ii Ha0Op NMpPaBWJI, YCTAHABJIMBAIOIINX, KaKHe KOMOMHAIMH CHMBOJIOB
SIBJISIOTCSI OCMBICJICHHBIMH NPeIJI0KEHUSIMH Ha 3TOM sI3bIKe.

CeMaHTHKA OIPEACIEICT CMBICJIOBOC 3HAYCHUC Hpe,I[J'IO)KeHI/Iﬁ si3pIKa. SIBISSICH CHCTEMOM
MmpaBuUJI HCTOJIKOBAHUA OTHACJIBHBIX A3BIKOBBIX KOHCTPYKHHﬁ, CEMaHTHUKAa YCTaHaBJ/IMBACT,
KaKHe IMoCJaeI0BaTeJIbHOCTH AeHCTBHI ONMUCHIBAITCA TeMH WM MHBIMH Q)pa3aM1/1 A3bIKA
U, B KOHCYHOM HTOIC, KaKoi AJITOPUTM oNpeac/ieH JaHHBIM TCKCTOM Ha aJITOPUTMHUYICCKOM
AI3bIKE.

7.18. Kakue MOHATHS UCIOJIb3YOT AJITOPUTMHYECKHE S3BIKH?

Kaxxoe MOHATHE aNTOPUTMHYECKOTO SI3BIKA MOJIPa3yMEeBacT HEKOTOPYIO CHHTAKCHYECKYIO
eANHUILY (KOHCTPYKIIMIO) U OTIPEJIeNIIeMbIE €0 CBOMCTBA MPOrPAMMHBIX 00BEKTOB WIIH MTpoLiecca
00paboTKH JaHHBIX.

IoHsATHE sI3bIKA ONPENEIIETCS BO B3aUMOAECHCTBUM CUHTAKCUYECKUX M CEMaHTUYECKHUX MPaBUIL
CuHTaKkcHuYecKue MpaBuiia MOKa3bIBalOT, Kak 00pa3yeTcsl JaHHOE MOHITHE U3 IPYTHX MOHATUN 1
OykB andaBuTa, a CEMaHTHYECKHE MIPABUJIA OIPEEIAIOT CBOMCTBA JAHHOTO OHSTHS

OCHOBHBIMH ITOHSITUSIMU B AITOPUTMHUUYCCKHUX SA3BIKAX OOBIYHO SBJISIOTCS ciacayrommue.

1. Hmena (uneHTU(UKATOPB) — YNOTPeOAAOTCS A 0003HA4YeHHs] O0bHEKTOB
NporpamMmsbl (IEPEeMEHHbBIX, MACCUBOB, PYHKIIHIA U Ap.).

2. Onepanuu. Tumnsl onepanuii:

e apudmMeTHyeckue onepanuu + , — , * |/ wmwap.;

e JIOTHYECKHME Ollepallid W , WJIH , He ;

e oOlEpaluy OTHOIIeHHsT < , > , <=  >= = <> ;

e omepanus cuenku (WHaye, ''mpucoenuHeHus",  "KOHKaTeHAIMU'" ) CHUMBOJIBHBIX
3HaYeHUH Jpyr ¢ JAPYyroM C OOpa3oBaHMEM OJHOW JUIMHHOW CTPOKH; H300paskaeTcs
3HaKoM "+".

3. JlaHHble — BeJHM4YMHBbI, 00padaTbiBaeMble NMporpamMmoii. limeercss Tpu OCHOBHBIX

BUJa JAaHHBIX: KOHCTAHTBI, IEPEMECHHBLIC U MACCUBBI.




e KoHcTaHnThl — 3TO NaHHBIE, KOTOpble 3a(UKCUpPOBaHbBI B TEKCTE MpPOrpamMMbl U HE
M3MEHSIOTCS B IIPOLIECCE €€ BBIITOJIHEHUS.

[TprMepbl KOHCTAHT:

o 4YHcaoBble 7.5 , 12

o Joruveckme aa (UCTHHA), HeT (JOXKb);

o CHMBOJBbHBIE (COAEpXKAT POBHO OJMH cuMmBoa) "A" | "+" ;

o JIMTepHbIe (CoIepKaT MPOU3BOJIBHOE KOJIM4ecTBO cuMBoios) "al", "Mwup", ""

(mycTas cTpoka).

o HepeMeHHLIe 0603Ha‘-IaIOTC$I HMCHAMU " MOFyT U3MCHATH CBOM 3HAYCHHUA B XOJC
BBITIOJIHEHHSI TIporpamMMebl. [lepemenHbIe OBIBAIOT 1eJIble, BellleCTBeHHbIe, JIOTHYeCKue,
CHMBOJIbHbIE U JINTEPHbIE.

e MaccuBbl — TMOCJ€I0BATEJIbHOCTH OJHOTHIHBIX 3JIEMEHTOB, YHCJI0 KOTOPBIX
(uxcupoBaHo M KOTOPHIM NMPHUCBOEHO OAHO UMs. [lonoxkeHue 3jeMeHTa B MacCUBe
OJIHO3HAYHO ONpPENENsAeTCS €ro WHIAEKCaMH (OJHWUM, B Cllydae OJIHOMEPHOTO MacCHBa,
ninm HCECKOJbKUMHU, CCJIM MacCCHUB MHOFOMCpHBIﬁ). I/IHOI‘I[a MAaCCHBbBI HAa3bIBAKOT
Ta0JauIIaMHU.

4. BpIpameHusi — NPeIHA3ZHAYAIOTCS A5 BHINOJTHEHUS] HEOOXOAMMBIX BbIYHMCJIEHUIA,
COCTOSIT M3 KOHCTAHT, MIEPEMEHHBIX, yKa3aTenel QyHKIuil (Hanpumep, exp(x)), 00beInHEHHBIX
3HaKaMu OTNepalui.

BripaxkeHns1 3amuchIBalOTCS B BHIE JHMHEHHBIX MOC/IeI0BaTe/IbHOCTEH CMMBOJIOB (0e3
HOJCTPOYHBIX M HAJCTPOYHBIX CHUMBOJOB, "MHOTOATaXHBIX" NIpobel M T.I.), 4TO MO3BOJSIET
BBOJUTbh HUX B KOMIIBIOTCP, IMOCICAOBATCIBHO Ha)XMMasA Ha COOTBCTCTBYIONIME KJIaBUIIH
KJIaBHUATyPHI.

Paznuuaror BeIpakeHHs apu(pMeTHYeCKHe, JJOTHYecKHe U CTPOKOBbIe.

e Apudmernueckne BBIPAXKEHMS CIYXKaT [ OIpEAEIeHUs] OAHOI0 YHUCIOBOIO
3HadeHus. Hampumep, (1+sin(x))/2. 3Hauenue 3toro BeipaskeHus npu x=0 pasHo 0.5, a
pu X=p/2 — euHUIIE.

o Jlormyeckue BBIPAXKEHHMS OIUCBHIBAIOT HEKOTOPBIE YCIOBHS, KOTOPHIE MOTYT
YIIOBJICTBOPSTHCS. WM HE YIOBJIETBOPATHCS. TakuM 00pazoM, JOTHMYECKOE BBIPAKEHHE
MO’KET MPUHUMAThH TOJBKO JBa 3HAUeHHUs — ''McTHHA'" unu "J0kKb' (da WM HeT).
PaccMoTpuM B KauecTBe mpuMepa JIOTMYECKOE BbIpakeHHe X*x + y*y < r¥r |
oIpeieIAolee MPUHAIIICKHOCTh TOUKH ¢ KOOpAUHATaMu (X, y) BHYTpeHHEH o0JsacTH
Kpyra paguycoM r ¢ LEHTpoM B Hauaie koopauHat. Ilpu x=1, y=1, r=2 3HaueHue
3TOrO BbIpakeHUss — ''meruHa'", anpu x=2, y=2, r=1 — "jg0xs'".

e CrpokoBble (IUTepHbIE) BbIPAKEHHUS, 3HAYECHUSIMH KOTOPBIX SIBJSAIOTCH TeKCThl. B
CTPOKOBBIE BBIPA)KEHUSI MOT'YT BXOJUTH JIMTEPHBIE U CTPOKOBBIE KOHCTAHTHI, INTEPHBIE U
CTPOKOBEIE TTEPEMEHHBIE, TUTepHBIC (DYHKINH, pa3/IelICHHbIC 3HAKAMH OTICPAIH CIETIKH.
Hanpumep, A + B o3nauaet npucoequHenue ctpokd B k koHiy ctpoku A . Ecom A =

!,

"wyem ", a B = "3enenwiut”, TO 3HaueHHE BbIpaxkeHus A +B ectb "kycm zenenwviii”.

5. Omepatopsl (koMauzasl). OmepaTop — 3TO HamboJlee KPYIMHOE M COACPKATEIHLHOE
MOHATHE SI3bIKA: KAMKIABIH ONepaTop MpeacrabiseT co00i 3aKOHYEHHYI (¢pa3y si3blka H



onpejesisieT HEKOTOPbIi BIOJIHE 3aKOHYEHHBI 3Tam o00padoTKM JaHHBIX. B cocraB
OIIEPaTOPOB BXOJIST:

e KJIIOUEBEIC CJIOBA;
e JIAHHEIC;
e BBIPAXCHHUS U T.J.

Omneparopbl TOJpa3AesioTCs Ha HCIONHSIeMble W HeucnoiHsiemble. HewmcnosHsembie
oIepaTopsl MpeaHA3HAUYEHBI I ONMCAHUS JaHHBIX U CTPYKTYpPbI IPOTrPaMMBI, 8 HCIOJIHSIEMbIe
— ISl BBIMOJHEHUS PA3IUYHBIX JNEHCTBUI (HampuMep, OonepaTop NPUCBAMBAaHMS, ONEPATOPHI
BBOJIa U BBIBOJIA, YCJIOBHBIN ONEpaTOp, ONEPAaTOPhl LIMKJIA, ONIEpaTop MPOoLEIyphl U Jp.).

7.19. YUto Takoe cranaapTHast QyHKUMsA?

[Ipn pemieHun pa3nUUHBIX 3a7ad C TOMOIIBI0 KOMIbIOTEpa OBbIBAaeT HEOOXOAMMO
BBIUKCIIUTD JIOTapU(PM UM MOIYJIb YHCIIA, CHHYC yIJia U T.1.

Brruncienus yacto ynorpeoisieMbIX (yHKIMNA OCYIIECTBISIOTCS IIOCPEACTBOM MOANPOrpaMM,
Ha3bIBACMbIX CTAHIAPTHBHIMH QYHKIUSAMHU, KOTOPBIE 3apaHee 3alpOrpaMMHUPOBAHBI ¥ BCTPOCHHI B
TPAHCIIATOP SA3BIKA.

Tadauna craHgApTHBIX PYHKIUI HIKOJbHOT0 AJITOPUTMUYECKOT0 SI3bIKA

Ha3zBanue u marematudeckoe o003HaueHue QyHKINH yiasateis
byHKIIN
AOcomoTHas BeIM4rHa (MOIYIIb) | X | abs(x)
Kopens kBagpatHbIii Vx sqrt(x)
Hatypanbublit torapupm In x In(x)
Jlecsituunblii Jorapudm g x lg(x)
DKcroHeHTa (CTeneHb uncia e ~ 2.72) e exp(x)
3nak yucna x (-1, ecmm x<0; 0, ecmx =0; 1, . .
eci x > 0) sign x sign(x)
[enast gacTh X (T.€. MAKCUMAIILHOE IIEJI0€ YHCII0,HE .
MIPEBOCXOIAIIEE X) int(x)
MuHUMYM U3 YUCEN X U Y min(x,y)
MakcumMyMm U3 9uCeN X U 'y max(x,y)
YacTHOE OT JIeJIeHUs 1IEJIOTO X Ha 1eJI0e Y div(x,y)
OcTaToK OT JIeJICHUs 1IEJI0T0 X Ha IeI0e y mod(X,y)
Crny4aitHoe yucio B quamnazone oT 0 10 x - 1 rnd(x)
Cunyc (yros B paguaHax) sin X sin(x)
Kocunyc (yron B paguanax) COS X cos(x)




Ha3Banue nu Maremarnueckoe 0003HaueHUE QyHKIIUN YKasareis
byHKIIH

Tanrenc (yroxa B paanaHax) tg x tg(x)
Koranrenc (yron B paguanax) ctg x ctg(x)
ApkcuHyc (TJ1aBHOE 3HaU€HHE B pajiiaHax) arcsin x | arcsin(x)
ApkkocuHyc (I1aBHOE 3HAYCHUE B paJiiaHax) arccos X | arccos(x)
ApkTaHreHc (IJ1aBHOE 3HAY€HUE B paJiuaHax) arctg x arctg(x)
ApKKOTaHTeHC (TJIaBHOE 3HAUYEHUE B paguaHax) arcctg x | arcctg(x)

B kaugectBe ApTyYMCHTOB (I)YHKI_II/Iﬁ MOKHO HCIIOJIB30BATb KOHCTAHTBI, ICPEMCHHBIC U

BBIPAXKEHHUS. Hanpuwmep:
sin (3.05) sin(x) sin(2*y+t/2) sin((exp(x) + 1) ** 2)
min ( a, 5) min(a,b) min(a+b,a*b) min(min(a, b), min(c, d))

Kaxplii 361K IpOrpaMMUpOBaHUs UMEET CBOI HAOOP CTaHIAPTHBIX (PYHKIUIL.

7.20. Kak 3anuchIBalOTCA apu(pMeTHYecCKre BbIPpaxeHus ?
ApHQ)MeTI/I‘ICCKI/Ie BBIPAXKCHUSA 3alTMUChIBAOTCS 110 CIICAYIOIINUM IIpABUJIAM!

o Henb3st onmyckars 3HaK YMHOXEHHS MEXKITy COMHOXHUTEISIMA U CTABUTh PSOM JIBa 3HAKA
omnepaunuu.

e HHIEKCH 2JIEMEHTOB MacCCHBOB 3aIlMCHIBAIOTCS B KBaJpaTHBIX (mkoimbHBIA AS, Pascal)
i Kpyrasix (Basic) ckoOkax.

o Jlns 0003HaYCHHS IEPEMEHHBIX UCTIONB3YIOTCS OyKBBI JJATUHCKOTO andaBura.

e Onepanuu BHINOJHAIOTCS B MOPS/IKe CTAPUIMHCTBA: CHAaYyalla BRIYUCIICHUE (PYHKIIHIA,
3aTeM BO3BEJICHUE B CTENCHb, TOTOM YMHOXECHHUE U JICJICHUE U B MTOCIIEIHIOI 0Yepebh —
CJIOKCHHE U BbIUUTAHHE.

e Omnepanuu OJHOTO CTAPIIMHCTBA BBINOJHSKTCA cJeBa HampaBo. OpHako, B
MIKONEHOM ASl ecTh OJHO MCKJIIOYEeHHMe U3 3TOTO MpaBHIIa: ONEpaluyd BO3BEACHUS B
CTENEHb BBIMOJIHIIOTCS ClipaBa HajieBo. Tak, BelpakeHue 2**(3**2) B mkoabHom ASL
BbIUMCISAETCS Kak 2**(3**2) = 512. B sa3pike QBasic ananoru4noe Beipaxkenue 2372
BBIUHCISIETCS Kak — (273)"2 = 64. A B s3eike Pascal BooOmie He mpemycmMoTpeHa
orepanusi BO3BEeICHUs B CTeMeHb, B Pascal x"y 3amuceiBaercs kak exp(y*In(x)), a
x*y*z kak exp(exp(z*In(y))*In(x)).



IIpumepsl 3anucH apuPpMETHIECKUX BHIPAKEHU A

MaTeMaTI/I‘-ICCKaH 3aIIUCh 3aHI/ICL Ha IIKOJIBHOM aJ'IFOpI/ITMI/I‘-IeCKOM SI3BIKC
x¥ x *y / z
z
x
_ x/ (y *z) wm x /vy / z
}FE
3, .8
7+ b% (a**3 + b**3 ) / ( b*c )
b
Bi41 + By ((ali+l] + b[i-1] ) / ( 2*x*y )
2xy
~b+b® - das ( -b + sqrt(b*b - 4*a*c)) / ( 2*a )
2a
ﬁ;kx<0) sign(x) * abs(x) ** (1/5)
0,49¢% P 4 1n%gesa |0.49 * exp(a*a - b*b) + In(cos(a*a)) ** 3
X
1. > %/ (1 + x*x/(3 + (2%x)**3))
3+ (2x)°

TunuaHbie OMMOKY B 3aIMCH BBIPAXKCHUI:

5x + 1

a + sin IIpomyllieH 3HaK YMHOXEHUS MEXIY 5 U X

X ApryMeHT X (yHKIIHH Sin X HE 3aKII0YEH B CKOOKH
((a + He xBaTaer 3aKkpbIBaoleil CKOOKH

b)/c**3

7.21. Kak 3anucbIBalOTCH JJOTHYeCKHE BhIPAKeHUs ?

B 3anucH JOrHYecKUX BbIPAKeHHIT MOMHUMO apu(pMeTHYeCKUX OMepPalMil CIIOKEHUS,
BBIUUTAHUS, YMHOXCHHS, JCJICHUS W BO3BCICHUS B CTCICHb HCHOJB3YHOTCS ONepalnuu
oTHOoLIeHUs < (MeHblIe), <= (MEHbIE WU PaBHO), > (Oomnblie), >= (OoNblIE UITU PABHO), =
(paBHO), <> (HE paBHO), a TAK:Ke JOTHYeCKHe onepauuu U, uJjiu, He.



IIpumeps! 3anMCH JTOrMYECKUX BHIPAKCHUN, MCTUHHBIX IPU BbINOJIHEHUH

YKa3aHHBIX YCJIOBH.

3amnuck Ha MIKOJIEHOM

VYcnosue
AJITOPUTMUYECKOM SI3bIKE
JIpoOHast 4acTh BEIIECTBEHOTO YHUCIA & paBHA HYJIIO int(a) = 0
Llenoe yncio a — yetHoe mod(a, 2) =0
Llenoe ynciio a — HeyeTHOE mod(a, 2) =1
enoe uncno k kpatHO cemu mod(a, 7) = 0

Kaxnoe u3 uncen a, b 0I0KHUTENBHO

(a>0) m (b>0)

ToapKko 0AHO U3 YHCEN a, b MOJ0KUTEILHO

((a>0) mm (b<=0)) wnmm
((a<=0) m (b>0))

Xots Obl OJJHO M3 YHCCII a, b, C SABJIACTCA OTPpULATCIIBHBIM

(a<0) mam (b<0) mam (c<0)

Yucnno X yIOBIETBOPSIET YCIOBUIO @ < X <b

(x>a) nm (x<b)

Yucio X UMeeT 3HaueHue B IpoMexyTke [1, 3]

(x>=1) m (x<=3)

L[eJ'IBIe yyciaa a u b uMeroT OANHAKOBYIO YCTHOCTDH

((mod(a, 2)=0) m (mod (b,
2)=0) mam ((mod(a, 2)=1) m
(mod (b, 2)=1))

Touka ¢ KoopAHHATAMHU (X, Y) JIGKUT B Kpyre paanyca
I C IICHTPOM B TOUKE (a, b)

(x-a)**2 + (y-b)**2 < r*r

VYpaBHenue ax”2 + bx + ¢ = 0 HEe UMEET ACHUCTBUTEIHHBIX
KOpHEHN

b*b - 4*a*c < 0

Touka (X, y) IpUHAUIEKUT NEPBOI UM TpeThel ((x>0) » (y>0)) wum
YETBEPTU ((x<0) n (y>0))
Touka (X, y) OpUHAUIEKUT BHEIIHOCTH €JUHUYHOTO (x*x + y*y > 1) wm

Kpyra C OCHTPOM B Ha4YaJi€ KOOPAWHAT UJIHA €ro BTOpOﬁ

)
((x*x + y*y <= 1) m (x<0) m

YETBEPTU (y>0))
Ilenble uncna a u b ABISAIOTCS 4~ p
B3aUMHOIIPOTHBOIOIOKHBIMU
Ienble uncna a u b ABISAIOTCSA B3aMMHOOOPATHBIMU a*b =1

Yucno a 6oble cpeiHero apupmMeTudeckoro uucen b, c,

d

a > (bt+c+d) / 3

Ywucao a He MEHBIIIE CpCAHETO TCOMETPUUCCKOTO YHUCECIT

a >= (bt+tc+d) ** (1/3)
b, c,d
Xots ObI OZIHA U3 TOTHYEeCKUX nepeMeHHbIX F1 u F2
Fl mnn F2
UMeEeT 3Ha4YeHHE Aa
O6e norunueckue nepemensie F1 u F2 umeror 3HaueHune I

aa

O6e norunueckue nepemensie F1 u F2 umeroT 3HaueHue
HeT

He Fl m He F2




Jlornueckas nepemenHas F1 umeer 3naueHue aa, a
Joruyeckas nepemMeHHas F2 umeer 3HaueHue HeT

Fl m He F2

Tonpko ogHa U3 lornueckux nepemeHHsix F1 u F2
UMeeT 3HaYeHue 1a

(F1l m He F2) mim (F2 m He F1)

7.22. YupaxkHeHus

7.1. 3anummre no paBujiaM AJITOPUTMHUYCCKOI'O A3bIKa BBIPAKCHUA:

X+¥ X-E jﬂsinzl‘d .
- e)

) 1= 12 ) xy 3,0lx— e "
x+% |[:usxz—si_n2§r|.
1+
B) (x)y*+2 4 77 3) ln(y_"iligﬂl] gin® arctgzn
a+1)" - .-
r) 1 " . 1) rf‘ﬁ-ﬂ.lﬂmne";

arn —_ bm—n

[ﬂ?z + b%ﬁ] (3" - x%y)

L]

di, j41+1
¥

=¥
; #E+x].r:

) Z-

7.2. 3anummTe B 0OBIYHON MaTeMaTH4ecKoi popme apupMeTHIECKUE BRIPAKCHUS:

a)a / b ** 2; M) 5%arctg(x)-arctg(y)/4;

0) a+b/c+1; M) 1g(u*(1/3)+sqrt(v)+z) ;

B) 1/a*b/c; H) In(y*(-sqrt (abs(x))));

I) a**b**c/2; 0) abs (x** (y/x) - (y/x) **(1/3)) ;

n) (a**b)**c/2; M) sqrt ((x1-x2) **2+ (yl-y2) **2) ;

e) a/b/c/d*p*q; P) exp (abs (x-y)) * (tg(z) **2+1) **x;

K) x**y**z/a/b; ¢) 1g(sqrt (exp (x-y))+x**abs (y)+z) ;

3) 4/3*%3.14%r**3; T) sqrt (exp (a*x) *sin(x) **n) /cos (x) **2;
H)b/sqrt(a*a+b); y)sqrt(sin(arctg(u))**2+abs(cos(v)));
K) d*c/2/R+a**3; &) abs (cos (x) +cos (y) ) ** (1+sin(y) **2) ;

7.3. Beruucnure 3Ha4eHUS apu(PMETHISCKUX BRIPAKECHUHA pH X=1:
a)abs(x—S)/ln(exp(S))*2/lg(10000);
Pemienme: abs (1-3)=2; 1In(exp(3))=3; 1g(10000)=4; 2/3*2/4=0.33;

5)sign(sqrt(sqrt(x+l5)))*2**2**2;
B) int (-2.1)*int(-2.9)/int (2.9) +x;
I) -sqrt (x+3) **2%%* (sign (x+0.5) *3) +tg (0) ;




) 1g (x)+cos (x**2-1) *sqrt (x+8)-div(2,5) ;
€) sign(x-2) *sqrt (int (4.3)) /abs (min (2,-1)) ;
K) div(10,x+2) *mod (10,x+6) /max (10,x)*mod (2,5) .

7.4. 3anumure apupMeTHIECKHE BEIPAXKEHUS, 3HAUCHUSIMU KOTOPBIX SIBIISIFOTCS:
a) TUIOIIA/Ib TPEYTOJIbHUKA CO CTOPOHaMU a, b, ¢ (a, b, ¢>0) u noxynepumMeTpom p;
OTBeT: sqrt (p* (p-a) * (p=b) * (p-c) ) ;

0) cpenHee apu(METHISCKOE U CpeTHEe TeOMEeTpUIecKoe Yucen a, b, ¢, d;

B) PACCTOSIHHE OT TOUKH C KOOpAUHATaMu (X,)) A0 Touku (0,0);

I') CHHYC OT X TPalyCOB;

1) TUTOIIA L MIOBEPXHOCTH Ky0a (I1rHa pedpa paBHa a);

€) paauyc onucanHou chepsl KyOa (1ymHa pedpa paBHa a);

K) KOOPJIMHATBI TOYKH MEPECCUCHUS ABYX MPSIMBIX, 33JaHHBIX YPABHCHUSIMHU
a;x+b;y+c;=0 n a,x+b,y+c,=0 (NMPsIMbIE HE TapaJIJICIbHBI).

7.5. Berurcinure 3Ha4€HUS JTOTUYECKUX BBIPAXKEHUMN:
a)x*x+y*y<=9 npu x=1, y=-2
OTtBerT: 1a;

5)b*b—4*a*c<0 npun a=2, b=1, c=-2;

B)(a>:l) u (a<=2) npu a=1.5;

r) (a<l) wmam (a>1.2) npu a=1.5;

H)(mod(a,7):l) u (div(a,7)=1) npu a=8;

e)He ((a>b) m (a<9) mam (a*a=4)) npu a=5, b=4.

7.6. 3anuinTe JOTMYECKUE BBIPAKEHUS, ICTUHHBIE TOJIBKO IIPU BBIMOJIHEHUN YKA3aHHBIX
YCIIOBUIA:
Q) x NpUMHAIIEXUT OTPesKy [a, b]
OTBeT: (x>=a) u (x<=b);

0) x jexur BHe oTpesxa [a, bl;

B) X NPpMHAOJIEXUT OTpe3ky [a, b] wmimm orpesky [c, d];
I) x jexuT BHe OTpe3koB [a, bl u [c, dl;

1) uejyioe k ABJAETCH HEYETHEIM UMCJIIOM;

€) 1esoe k ABJIAETCA TPEeX3HAYHEIM YMCJIOM, KPATHBIM TMATH;

HO BJIEMEHT a;,; OIBYMEPHOT'O MAaCCHMBA HaxXOIUTCA Ha MEPECEUEHUM HEUETHOM CTPOKU U
yeTHOT O cToJsbua;

3) npaMmele a;x+b;y+c;=0 n a,x+b,y+c,=0 napaJjijieJibHH;

H) U3 umcey a, b, c MeHbIMM gBJISeTCS C, a OoJbumUM b;

K) cpemn uucen a, b, ¢, d eCcTb B3aMMHO NIPOTUBOIIOJIOXHELE ;

H) cpenmM LeJBlX umucel a, b, C eCTb XOTsd Ob OBa YETHHX;

M) 13 OTPEB3KOB C OJNMHaMM &, b, C MOXHO IOCTPOMUTH TPEeyI'OJIbHUK;
H) TPeyT'OJIbHUKM CO CTOpPOHaMmu a;, b;, Cc; U a,, b,, C, NOODOOHH;

0) TOUukKa C KoopIMHaTaMM (X,y) NOPUMHALJIEXUT BHYTPEHHEM O0JlaCTU TpeyT'OJIbHMKA C
BepumHamMm A(0,5), B(5,0) m C(1,0);

H) TOUKa C KOOpAMHATaMM (X,y) OpUHAOJIEXUT OOJIaCTM, BHEMHEM IO OTHOWEHMD K
TPeyTroJibHUKY C BepumHammu A(0,5), B(1,0) u C(5,0);

p) YeTHPEeXYT'OJIbLHUK CO CTOpoHamMu a, b, ¢ u d aBjasgeTcsa poMOOM.



7.7. Haueptute Ha MmI0CKOCTH (X,)) 00JaCTh, B KOTOPOH U TOJIBKO B KOTOPOM UCTUHHO
yKa3aHHOE BBIpaKEHHE. [ paHuIly, HE MPUHAIISKAIIYIO 3TO 00JaCcTH, H300pa3UTE MMyHKTHPOM.

e) ((x=2) **2+y*y<=4) n (y>x/2)

u (y>=0)
OT1BeT:

OT1BeT:

x‘-\.
5) (x>=0) Uunn (y<=0) )K) (x*x+y*y<1) n (y>x*x) ;
B) x+y>=0 3) (y>=x) " (y+x>=0) n (y<=1) ;
r) (x+y>0) u (y<0) M) (abs (x)<=1) u (v<2) ;
M) abs (x) +abs (y) >=1 K) (X**24y**2<4) m (x**24y**2>1) ;

7.8. 3anuimre J10ruuecKoe BeIpa)keHUE, KOTOPOE NPUHUMAET 3HaYeHHe "UCTHHA" Tora u
TOJILKO TOT/A, KOTJja TOUKa C KOOpAMHATAMH (X, V) MPUHAUIEKUT 3alITPUXOBAHHON 001acTH.

ay Y4 ﬁ]

%




7.9. Ilycth a=3, b=5, c=7. Kakue 3HaueHus OyayT UMETh ITH NIEPEMEHHBIC B PE3yJIbTATE
BBITIOJIHCHUS ITOCIICAOBATCIIBHOCTH OIICPATOPOB:
a) a:=a+l; b:=a+b; c:=a+b; a:=sqrt(a)
Pemenne: a=3+1=4, b=4+5=9, c=4+9=13, a= {xopeHb KkBanmpaTHHEM U3} 4 =2.
OtBer: a=2, b=9, c=13;
0) c:=a*b+2; b:=b+1; a:=c-b**2; b:=b*a;
B) b:=b+a; c:=c+b; b:=1/b*c;
F) p:=c; c:=b; b:=a; a:=p,; c:=a*b*c*p;
21) c:=a**(b-3); b:=b-3; a:=(c+1)/2*b; c:=(a+b) *a,
e) x:=a,; a:=b; b:=c; c:=x; a:=sqrt(atb+c+x-2) ;
)K) b:=(a+c)**2; a:=1g(b**2) **2; c:=c*a*b.

7.10. 3agaiiTe ¢ MOMOIIBIO ONEPATOPOB MPUCBAUBAHUSA CIICIYIONINE ACHCTBHUS:

a) MaccuB X=(X,, X;) mpeoOpa30oBaTh MO MPABHIY: B KAYECTBE X; B3SITh CyMMY, & B KAUeCTBE X, —
IIPOU3BEICHNE UCXOIHBIX KOMIIOHEHT;

Pemienme: c:=x[1]; x[1]:=x[1]+x[2]; x[2] :=c*x[2]
0) MOMEHATHh MECTaMH 3HAYEHUS FIIEMEHTOB MaccuBa X=(x1, x2);
B) B MaccuBe A(N) KOMIOHEHTY ¢ HoMepoM i (/<i<N) 3aMEHHUTb MOJIyCYMMOMN UCXOIHBIX
COCEJTHUX C HEI0 KOMIIOHEHT, COCEHIOI0 CIIpaBa KOMIIOHEHTY 3aMEHUTh Ha HYJIb, & COCEIHIOIO
CJeBa KOMIIOHEHTY yBeIU4YuTh Ha (.5;

F)u = max(x, y, z) + min(x-z, y+z, v, 2Z);

7.11. 3anaiiTe ¢ TOMOIIBIO0 KOMaH] €CJIM WIH BbIOOP BBIUUCIEHUS 110 (POpMyIaM:

L"E cecnn xs -100,
a) y:iﬁﬁ cecnu - 100 <% <104,
Jx o, ecom %= 100;

L

x2+y‘2 , ecnm:@+y2 i1,

6) Z={xty .ecnm:@+;¢2>‘| M ¥ix
05 .ecnmxz+y2>‘l Moy <x
+ »
F{zJ:{EIE 1, ecm z:zQ,
sinz , ecnm z<0
B) raec

lg{-%x), ecnu % <0,

z:
Ju+l, o echm x:b

1 , Bc =14
X , Bohm =1,

r) z={3x*-12 ,ecnu c=2,

x3 -3x/2 , ecrm ©=3,

4 _ B MpOTHEROM
.Ex 2 CHyyae




rxz+y2 cecnan x|y <
n ET

max(i I ecnn b2

[x+y , ecomx>1 n y>1,

s X-y , ecroax>1 u y<t,

e) 1—J-t+‘_-,.r, ecrmxsl u y>0,

-x-y, ecruxsl n y<d

|+ly| . ecam Touka nexMT BHYTpPH Kpyra paamycoM r (r>0) ¢ HEHTpoM B
&) 7= TOYKE (a,b)

Loy

B IIPOTUBHOM CJIy4ac

7.12. Tloctpoiite rpaduku GyHKIHHA V(X), 3aJaHHBIX KOMaH/IaMH €CJIU:

a) ecnnm x<=-1 B) ecmm x<-0.5
To y:=1/x**2 To y:=1/abs (x)
MHaye MHaue
ecmn x<=2 ecnm x<1
TO y:=X*X TO y:=2
uHadve y:=4 uHave y:=1/(x-0.5)
BCe BCe
BCe BCe
Pewenue
r) ecmmn x<0
TO y:=1
MHaue

ecamn x<3.14
TO y:=COS (X)
nHave y:=-1

BCe
1 BCe
6) ecam x<-5 n) ecmm abs (x)>2
TO y:=-5 TO V:=X*X
MHade MHade
ecmm x<0 ecmm x<0
TO Vy:=X TO y:=-2*x%
MHade MHade
ecnn x<3 ecnn x>=1
TO y:=2%*X TOo y:=4
MHadve y:=6 MHave y:=4*x*x
BCe BCe
BCe BCe

BCe BCe



7.13. Onpenenute 3HaYCHUE TIETOUYNCICHHON MIEPEMEHHON S TTOCIIE€ BHITOTHEHUS
OTIepaTOPOB:

Pewenue Pewenue
ilS i) |S
—r———| ©) S:=0 11 0
128 i
a) S:-128 u | , HI ginst 1 or 1 mo .
HII oinst 1 or 1 mo 11128/2=64 Hn s § om 2 112 |0+1+2=3
4 L _ —
S:=div(s,2) 2 [6an=32 | #° 7 Sim5iits 3 [3+143=7
Ku e ———— * e
3 |32/2=16 K 2|2 | 7+2+2=11
| —— KIT Y | —
4 116/2=8 3 | 11+2+3=16
OtBer: S=8 OtBet: S=16

8) S:=1; a:-1 n) HUO giass 1 or 1 mo 3

HO gns 1 or 1 mo 3 S:=0
S:=S+i* (i+1) *a HHSFZ:+1+9T 2 mo 3
a:=a+2 - : J

KL

KLy

e) Hu gns i or 1 mo 2
S :=0
HI Anst j or 2 mo 3

B) S:=1; a:=1
HI gnss 1 or 1 mo 3

S = S+% HII ginss Kk or 1 mo 2
HO Ans j oT 2 mo 3 S := S+it+j+k
S = S+j K11
KII, x11
KII, X1

7.14. Onpenenvre 3Ha4€HUE EPEMEHHON S MOCJIE€ BHITIOJHEHUS ONEPATOPOB:

r) S:=0; N:=125

a) 1:=0; S:=0 HI, noka N>0

HI roka i<3

i::i+?i. e S:=S+mod (N, 10) | S — cymmMma
KHS:=S+1 + N:=div (N, 10) | umciya N
KIg
Pewenue Pewenue
VYcnosue i <3 1_ S Yemoue N>0 | S N
7;.0 0 125
0<3?na T 0+1%=1 125> 0? na 0+5=5 |12
1<3? na 2 [ 14225 12>0? na 5+2=7 | 1
2<3%ma 3 50314 1>0? na 7+1=8 |0
3 <37 mer(km) ] 0> 0? mer (k)
OtBet: S=14 OTtBet: S=8



HI] Ioka i>1 HI IIoka a<=5

S:=S+1/1 a:=a+b; b:=b+a;
i:=1-1 S:=S+a+b
KII, KIT,
B) S:=0; i:=1; j:=5 e) a:=1; b:=1
HI noka 1i<]j HI noka a+b<10
S:=S+1i*j a:=a+l
i:=1+1 b:=b+a
Jr=j-1 KIJ,
KI, S:=a+tb

7.15. CocTaBbTe aNrOPUTMBbI pEeILICHHs 3a/1a4 JMHEHHON CTPYKTYphI (YCIOBHS THUX 3a/1au
3aMMCTBOBaHBI U3 yuebHoro nocodbus B.M. 3aBapeikuna, B.I'. XKutomupckoro u M.I1. Jlamuuka
"OcHOBBI HH(OPMATUKH U BBIYUCIUTEIbHON TeXxHUKH", 1989):

a) B TPEYroJIbHUKE U3BECTHBI TPU CTOPOHBI @, b W c¢; HAWTH (B rpagycax) yIibl 3TOr0
TPEYroJbHUKA, UCTIONb3Ys POPMYJIBIL:

%, 2_ .8 beind
cosA= T T8, app- 00 C=180°-(A+B).
2be a

Toscuenue. OOpaTuTe BHUMaHUE HA TO, YTO CTAHIAPTHBIE TPUTOHOMETPUIECCKUE (PYHKIIHH
arccos M arcsin BO3BPAILAIOT BBIYMCIECHHOE 3HAYEHUE B paIMaHHON Mepe.
Pewenue:

anr YrJjiel TpeyToJIbHUKA (apr Bew a,b,c, pes Bew UgolA,UgolB,UgolC)
Hau Bew, RadGr,UgolARad
| RadGr — xo03¢. mepeBona yIvla U3 pPaIMaHHOM MEPH B I'PalyCHYI
| UgolARad — yron A (B paIMaHax)
RadGr:=180/3.14
UgolARad:=ArcCos ( (b*b+c*c-a*a)/ (2*b*c))
UgolA:=UgolARad*RadGr
UgolB:=ArcSin (b*sin (UgolARad) /a) *RadGr
UgolC:=180- (UgolA+UgolB)
KOH

0) B TpeyToJIbHUKE U3BECTHBI ABE CTOPOHBI @, b u yron C (B paauaHax) MEXAy HUMU;
HAWTH CTOPOHY ¢, YIIbl A U B (B pamuanax) W MIOMIAAb TPEYTOJIbHUKA, UCIIONB3Y S

(bopMyIIbL:

cin A — HhLIJD; SR = bElI’IG;
|4 |4
beelnA

&= »
2 c?=a’+b’-2ab cos C.

llosacnenue. CHauana Hy>KHO HAWTH CTOPOHY ¢ , @ 3aT€M OCTaJIbHbIe TpeOyeMble 3HaYCHMUS;

B) B TPEYTOJIbHUKE U3BECTHBI TPU CTOPOHBI a, b ¥ ¢; HAITH paJuyC ONUCAHHON OKPY>KHOCTHU
uyron A (Brpagycax), UCTIOIB3Ys (GOPMYIIBIL:

besin A A lp-bip-e) a+b+e
S:—;_ tg im s » 'EI— .
9 2 plp-&) e 2



) B IPaBUJILHOM TPEYTOIBHON MUpPaMHJIC U3BECTHBI CTOPOHA OCHOBAaHUA @ U yroia A (B
rpajaycax) HakJIoHa OOKOBOM I'paHu K INIOCKOCTH OCHOBAHMSI, HAUTH 00BEM H IJIOLIAAb MTOJHOM
MOBEPXHOCTU MUPAMUJIBI, UCTIONB3YSI POPMYJIBIL:

1
V=Socu" H/2; Sn=8pcn [1 + casa]"
2
3
FI[G H.:.c“:a l;j_5, H=%tgﬂb

A) B YCEYEHHOM KOHYCE U3BECTHBI paJinyChl OCHOBaHUNH R u r myron A (B paguaHax)
HaKJIOHA 00pa3yIolel K MOBEPXHOCTH OOJIBIIIETO OCHOBAHUS; HANTH 00BEM U TUTOIIaAh OOKOBOM
TIOBEPXHOCTH KOHYCa, UCTIONIB3YS (POPMYIIBI:

V- %ﬂ-m-ﬂ +R2+R) 8.~ TI(rR)

R-r
rne H=(R-ritga I = .

Ll e

€) B IPaBUIIbHOM YEThIPEXyToJIbHOW MUpaMuIe CTOPOHA OCHOBAHMS paBHA a , a GOKOBOE
pedpo HAKJIOHEHO K IJIOCKOCTH OCHOBAHMS MOJ YITIOM A ; HATH 00beM U IJIONIA b TTOJTHOM
MOBEPXHOCTHU MUPAMM/IbI U MJIOLIA/(b CEUSHMS], IPOXOIALIETO Yepe3 BEPLUIMHY NUPAMUIBI U
JMaroHaJlb OCHOBaHUS d ; UCIOJIb30BaTh (POPMYJIBIL:

ﬂ'\E 1
- . Ve— | H;
H > tgo 3 H
Su'-t:%ﬂnr i IEQ.NIE"' Spom=2" +a’Bigfa st

7.16. CocTaBbTe aNrOpUTM PEIICHUS 3a]1a4 Pa3BIETBISIONIENCS CTPYKTYPBI:

a) OIPCACIIUTD, ABJISICTCSA JIM TPCYT'OJIbHUK C 3aJaHHBIMU CTOPOHAMU 4, b, C
PaBHOOEAPECHHBIM;
Pemenue:

anr TpeyroJsepHUK (apT Bel, a,b,c, pes jor Otvet)
mavo | a>0, b>0, c>0, a+b>c, atc>b, btc>a
Hagmo | Otvet = ma, ecau TpeyTOJIbLHUK pPaBHOOEIPEHHHM
| Otvet = HeT, ecaM TPeyIOJIbHMK HE PaBHOBEIPEHHLIN
Hauy
ecim (a=b) wmam (a=c) wmam (b=c)
TO Otvet:= ma
muHauve Otvet:= HeT
BCe
KOH

0) ompenenuTh KOJIMYECTBO MOJIOKUTEIBHBIX YUCEN CPEIU 3aJaHHbIX uucen a, b u c;

B) MEHBIIIEE U3 JIBYX 33/IaHHBIX HEPABHBIX YUCEIl YBEIIUYUTH BIBOE, a OOJIbIIICE OCTABUTH
0e3 U3MEHEHHS;



r) 4uciia @ U b — KaTeThl OJIHOTO MPSMOYTOJIBHOTO TPEYTOJbHUKA, & ¢ U d —
JPYTOro; OMPEACIIUTD, SIBISIFOTCS JIU 3TH TPEYTOJIBHUKU TOJO0HBIMH;

I[) JAaHbl TPHU TOYKHU HA INIOCKOCTHU; OIIPCACIINTDL, KaKast U3 HUX OImxe K Havally KOOpAWHAT;

€) OIpeAeNUTh, MPUHAIJICIKHUT JIU 3aJjaHHast Touka (X, ¥) IUIOCKOM GuUrype, SIBISIOMICHCS
KOJIbIIOM C ICHTPOM B Ha4YaJI€ KOOpAUHAT, C BHYTPCHHUM paJuyCOM r; W BHCIIHUM PAANyCOM

r2;

7K) YIOPSIOYUTH IO BO3PACTAHUIO I1OCIEAOBATENBLHOCTh TPEX YKCEN a, b u c.

OtBernbl — Paznen 7. AropurmMbl. AJITOPUTMHU3ALNNSA. AJITOPUTMUYECKHE SI3bIKH

7.1.

a) (xty)/(x-1/2)-(x-z)/(x*y);

6) (l+z)*(x+y/z)/ (a=-1/(1+x*x));

B) x** (n* (m+2)) + x**(n**m);

r) (atb)**n/(l+a/(a**m-b** (m-n)));

&) (ali]l**(2*1) + Db[J+1]1**(2*k)) * (3**n-x*x*y)/(z-(d[i,J+1]1+1)/ (z+
y/sqrt (t*t+x*y*z)));

e) sgrt(abs(sin(x)**2))/(3.01*x - exp (2*x)

)7
%) abs(cos (x**3) - sin(y)**2) / (abs(ln(x))**(1/4) + x*vy);
8) In(y**(-sgrt(abs(x+1l)))) * sin(arctg(z))**2;
n) rl(i,jl**abs(x-y) - 0.15*abs(sin(exp(-z**8)));
K) a**((x+y)/2) - ((x-1)/(abs(y)+1))**(1/3)*exp (- (y+u/2)).
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7.4. ©0) cpenHee
(a*b*c*d)**(1/4);  B) sqrt(x*x+y*y);

apudMeTHIeCcKoe:

(atb+ct+d)/4;
r) sin(x*3.14/180);

cpenHee

n) 6*a*a;

reOMETPUYECKOE:
e) sqrt(3)*a/2;

%) abcuucca: (c1*b2-c2*bl)/(b1*a2-b2*al); opaunara: (c2*al-c1*a2)/(b1*a2-b2*al).

7.5.0) HeT;  B) aa; r) 1a; a) na; €) HeT;
7.6.
6) (x < a) mmm (x > b);
B) ((x>=a) m (x<=b)) mmm ((x>=c) m (x<=d));
) ((x <a) mmm (x > b)) m ((x < c) mmm (x > d));
A) mod (k 2)=
e) (mod(k,5)= O) m (k > 99) m (k < 1000);
x) (mod( 2)=1) m (mod(j,2)=0);
8) al*b2= a2*b1;
n) (c < a) m (b > a);
K) (a=-b) mam (a=-c) wmmm (a=-d) mam (b=-c) wmmnm (b=-d) mam (c=-d);
n) ((mod(a,2)=0) m (mod(b,2)=0)) mmm ((mod(a,?2)=0) (mod (c,2)=0))
mmm ( (mod(b,2)=0) m (mod(c,2)=0));
M) (a>0) m (b>0) m (c>0) m (atb>c) m (atc>b) m (bt+c>a);

H) ((al*b2=a2*bl) mn

mwm ((al*c2=b2*bl) n
mmnm ((al*a2=c2*bl) mn
o) (y>5-5*x) m (y<5-x) m
o) (y<5-5*x)) wmam (y>5-x)
P) (a=b) m (c=d) m (b=c).

(al*a2=b2*cl
(al*b2=c2*cl
(y>0);

mmm (y<0);

) wnuIn

)
(al*c2=a2*cl)) wnmm

)

)) wnm

((al*c2=a2*bl)
((al*a2=b2*bl)
((al*b2=c2*bl)

n

(al*b2=a2*cl))

n (al*c2=b2*cl))
n (al*a2=c2*cl));




7.8.

a) (y>=1-x) m ((y<=0) mmm (x<=0));
6) (y<1l) m (y>=x) m (y>=-x) (BapmaHT oTeBeTa: (y<l) m (y>=abs(x)));
B) (abs(x)<=1l) m (abs(y)<1);
) ((x-1)*(x-1)+y*y<=4) m (y<=3-x) m (y>=x-3);
A) (abs(x)<=3) m (abs(y)<=3) u (x*x+y*y>=9) m ((x>=0) mmam (y<=0));
e) (abs(x)+abs(y)<=2) m (sign(x)<>sign(y)) wmam (x*xt+y*y<=4)
u ((y>=2-x) mam (y<=-x-2));
x) ((y>=x*x) mam (y<=-x*x)) m ((x>=y*y) mmm (x<=-y*y));
8) (((x+2)* (x+2) +y*y<=4) m ((x+2)* (x+2)+y*y>=1)) wmam (x>=-1);
u) (((y<=0)=(y>=-x)) mmm ((x>=0)=(y>=x))) m (x*x+y*y<=1).

7.9. 6) a=19; b=-114; c=17; B) a=3; b=1,875; c=15; r) a=7, b=3;
c=735; m) a=10; b=2; c=120; e) a=4; b=7; c=3; k) a=16; b=100,
¢=11200.

7.10. 6) c:=x[1]; x[1]:=x[2]; x[2]:=c; B) a[i]:=(a[i-1]+a[i+1])/2; a[i+1]:=0; ali-
1]:=a[i-1]+0.5; r) u:=max(max(x, y), z) + min(min(x-z,y+z), min(y,z)).




7.11.

a) ecim x <= -100 6) ecom x*x+y*y <= 1
TO y:=sign (x)*abs (x)**(1/7) TO Z 1 =x*x+y*y
nHave ecimm x < 100 MHaYe ecnum y>=X
TO y:=sign (x)*abs (x)** (1/3) TO Z:=X+Yy
MHade y:=sgrt (x) mHave z:=0.5
BCe BCe
BCe BCe
B) ecimm x < 0 T) BHBOP
TO z:=1g(-x) npn c=0 z:=1
nHave z:=sqgrt(x+1) npm c=1 : z:=x
BCe npu c=2 : z:=3*x*x - 1/2
ecimu z>=0 opy Cc=3 : zZ:=X*X*x - 3*x/2
TO F:=2*z+1 MHAUe z:=2*x**4 - 3*x/2
mHade F:=sin(z) BCE
BCe
») ecam abs (x)+abs(y) < r e) ecim x>1
TO z:=sqgrt (x*x+y*y) TO ecnm y>1
MHave z:=max (abs(x), abs(y)) TO V:=Xty
BCe MHadYe V:=x-Yy
BCe
X) ecmm (x-a)**2 +(y-b)**2 < r*r nHaue ecim y>0
TO z:=abs (x) +abs (y) TO V:=y-X
MHaYe z:=X+y MHAYe V:=—-X-Y
BCe BCe
BCe
?.
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7.14.6)0; B)13; n) 52; e)l4.

6) anr TpeyrosbHukl (apr Bew a,b,UgolC, pes Bem C,

7.15.

Ha4

BBOX a, b, UgolC

c:=sqgrt (a*atb*b-2*a*b*cos (UgolC))
UgolA:=arcsin(a*sin (UgolC) /c)
UgolB:=arcsin (b*sin (UgolC) /c)
S:=b*c*sin (UgolA) /2

BeBOX c, UgolA, UgolB, S

KOH

B) anr TpeyTOJIbHUKZ (apr Bem, a,b,c, pes Bem Radius,UgolA)
Hauy Belu p

BBOO a,b,cC
p:=(a+b+c) /2

UgolA, UgolB, S)

UgolA:=2*arctg (sqrt ((p-b) * (p-c)/ (p* (p-a))))*180/3.14

Radius:=a*b*c/ (4*sqrt (p* (p-a) * (p-b) * (p-c)))
BeBOA Radius, UgolA

KOH

r) anr O6wveMm u I[lmomans [mpamurns (apr Bew, a,UgolAGrad, pes Bew V, S3)
Hauy Bew, H, SBase,UgolARad

| H - BrICOTa nmupammnsl; SBase - mjomwanb OCHOBAHMA

)

e)

KOH

anr
Ha4

KOH

anr
Ha4

KOH

BBOX a,UgolAGrad
UgolARad:=UgolAGrad*3.14/180
SBase:=a*a*sqrt (3)/4
H:=a*sqrt (3)/6*tg (UgolARad)
V:=SBase*H/3

S:=SBase* (1+1/cos (UgolARad))
BEIBOXR V, S

ObweM u Iyomalb KOHYyca (apr Bemw, RBig,RSmall,Ugol, pes Bem V,

Bew, H, L
BBOA RBig,RSmall,Ugol
H:=(RBig-RSmall) *tg (Ugol)
L:=(RBig-RadSmall) /cos (Ugol)

V:=1/3*3.14*H* (RSmall**2 + RBig**2 + RSmall*RBig)

S:=3.14*L* (RBig+RSmall)
BEIBOXR V, S

[lapameTpr nupaMmuisl (apr Bew, a, UgolA, pes Bew V,
Bew, H

BBOX a,UgolA

H:=a*sqrt (2)/2*tg (UgolA)

V:=1/3*a*a*H

Section:=a*H*sqrt (2) /2

S:=a*a* (l+sqgrt (2*tg (UgolA) **2+1))

BBOX V, S, Section

S,

Section)

S)




7.16.

6) anr KoymuecTBO IMOJIOXMTEJILHHX (apr Bew, a,b,c, pes uLes k)
Hago | k - KOJIMUECTBO MNOJIOXMTEJILHEIX UMCeJl Cpelu duces a,b,c
Hau
BBOX a,b,c; k:=0
ecin a>0
TOo k:=k+1
BCe
ecan b>0
TOo k:=k+1
BCe
ecnn c>0
TOo k:=k+1
BCe
BRBOL Kk
KOH

B) anr [Ipeobpa30BaHue (apr pes Bew, a,b)
HamoO |MeHbllee M3 a,b yBeJIMUYeHO BIBOE
Ha4
BBOXO a,b
ecmm a>b
TO b:=b*2
MHa4Ye a:=a*2
BCe
BRIBOI a,b
KOH

r) anr Ilomofue TPeyTOJILHMKOB (apr Bem, a,b,c,d, pes jor Otvet)
maHo | a,b u c,d - xaTeTH OBYX TPEeYyI'OJIbLHUKOB
Hagmo | Otvet=ma, eciu TPEYTOJIBHUKM NOIOOHE
Hauy
BBOO a,b,c,d
ecim (a*d=c*b) wmiam (a*c=d*b)

TO Otvet:=ma
muHauve Otvet:=HeT
BCe
BRBOXN Otvet

KOH

A) anr Touku (apr Bem, xA,vA,xB,yB,xC,yC, pes mur Otvet)
Hay Bew, DistA,DistB,DistC
BBOA XA, VyA,xB,yB,xC,yC
DistA:=sqgrt (xA**2 + yA**2)
DistB:=sqrt (xB**2 + yB**2)
DistC:=sqgrt (xC**2 + yC**2)
ecimm (DistA < DistB) m (DistA < DistC)
7o Otvet:="3T0 TOUKa A"
uHauve ecym DistB < DistC
TO Otvet:="270 TOukKa B"
muHave Otvet:="3OTo Touka C"
BCe
BCe
BEIBOO Otvet
KOH

e) anr [lpyHaIJIeXHOCTHL KOJIbLY (apr Bem, xX,y,rl,r2, pes jor Otvet)
maHo | r2>rl
Hago | Otvet=gma, ecim Touka (X,y) NPMHAOJIEXUT KOJbLY
| ¢ BHYTPEHHMM pammycoMm rl ¥ BHEUNHMM PaguyCcoMm r2
Ha4



%)

BBOXO X,y,rl,r2
ecmmn (X*x+y*y<=r2*r2) m (x*xty*y>=rl*rl)

TO Otvet:=ma
mnHadve Otvet:=HeT
BCe
BRBOX Otvet

KOH

anr YnopsanodeHMe IO BO3PACTAaHMDO (apr pes Bew a, b, c)
Hagmo | uucria a, b, C ynopsamodyeHH IO BO3PaCTaHMIO
Hau Bew T
BBOO a, b, c
ecmm a>b

TO t:=a; a:=b; b:=t | MeHA0TCS MecTaMM BHaueHUs

BCe
ecnu a>c

TO t:=3a; a:=c; c:=t | MeHdgTCH MecTaMM 3HaAUeHUS

BCe
ecam b>c

TO t:=b; b:=c; =t | MeHA0TCA MecTaMy SHaueHUS

BCe
BRIBOIO a, b, C
KOH

aub

a m c

b uc




'naBa 8. TexHonornsa NnoaAroToBKU U

pelleHUA 3a4a4 C NOMOLLbIO
KOMNbIOTEepa

8.1. Kakue 3Tanbl BKJII0O4aeT B ce0s pelieHue 32124 ¢ NOMOIIbI0
KoMIIbIOTEpa?

Pemenne 3agad ¢ mMOMOIIBIO KOMITBIOTEPA BKIIIOYAET B CE0sI CIIEYIOIIE OCHOBHBIE 3Tallbl,
4acTh U3 KOTOPBIX OCYIIECTBISETCA O€3 y4acTHsI KOMITBIOTEpa.

1. IlocranoBka 3agaum:
e cOop uHpopManuu O 3a7aye;
e (opMyIUpPOBKA YCIOBUS 33/1a4H;
e OIpeleeHNE KOHEYHBIX LIETIEH pelIeHns 3a/1a4H;
e ompenerneHue GopMbl BbIAAYN PE3YIIbTATOB;
e ONMCAaHME JAHHBIX (MX TUIIOB, IUANIA30HOB BEJIINYUH, CTPYKTYpHI U T.II. ).
2. AHaiu3 M uccjiel0BaHNue 3212491, MO/IeJIN:
e aHaJM3 CYLIECTBYIOIINX aHAJIOTOB;
e  aHAJIM3 TEXHUYECKUX U IPOIPAMMHBIX CPE/ICTB;
e pa3paboTKa MaTeMaTHYECKOW MOJIEIIH;
e pa3paboTKa CTPYKTYp AAHHBIX.
3. Pa3paborka ajropurma:
e BbIOOp METO/1a NPOEKTUPOBAHUS AJITOPUTMA;
e BbIOOp GOPMBI 3amHCH AITOPUTMA (OJIOK-CXEMBI, IICEBJIOKO U JP.);
e BBIOOp TECTOB M METOJA TECTUPOBAHUS;
e IPOEKTHUPOBAHHUE AJITOPUTMA.
4. IlporpammupoBaHHe:
e BBIOOp SI3bIKa MPOrPAMMHPOBAHUS;
e YTOYHEHHE CIIOCOOOB OpPraHU3alMK JAHHBIX;
e 3aIUCh AJTOPUTMA HA BHIOPAHHOM SI3BIKE ITPOTPAMMHUPOBAHUSI.
5. TecTupoBaHHe U OTJIAJKA:
e CHHTaKCHYECKas OTJIa/Ka;
e OTJIAJKa CEMAaHTHKH U JJOTUYECKOU CTPYKTYPBI;
e TECTOBBIC PACUETHI U aHAJIU3 PE3YJITATOB TECTUPOBAHUS;
e  COBEpIIECHCTBOBaHHUE MPOTrPAMMBI.
6. AHanu3 pe3yJbTATOB pelleHHs] 3a4a4¥M ¥ YTOYHEHHE B Clyyae HEOOXOIUMOCTH
MaTE€MaTHUYECKOW MOJIENIH C TIOBTOPHBIM BBIITOJIHEHUEM 3TANoOB 2 — 5.
7. ComnpoBoxaeHHe MPOrpaMMBbl:
e J0pabOTKa MpOrpamMMBbl JUIsl pelICHUs] KOHKPETHBIX 3a/1a4;
e COCTaBJICHHE JOKYMEHTAIlMM K PELICHHOM 3aJaue, K MaTEMaTUYECKON MOAENH, K
QITOPUTMY, K IporpamMMe, K Habopy TECTOB, K HCHOJIb30BAHUIO.

8.2. UTo HA3LIBAIOT MATEMATHYECKON MO/IJILIO?

MartemaTHuyeckasi MoJieJib — 3TO CHCTEMA MATEeMATHYECKHX COOTHOIIEHUIH —

Gopmyu,
YPABHEHHIi, HEPABEHCTB M T./., 0TPAKAIUIUX CYylIeCTBEHHbIE CBOICTBA 00bEKTA HJIHN




ABJICHUSA.

Bcesikoe siBjieHHe MPUPOIBLI 0ECKOHEYHO B CBOeil €J10:kHOCTH. [IpommocTpupyem 310 C
noMoIb0 mnpumepa, B3storo u3 kHurd B.H. TpoctamkoBa "UemoBexk u wunHpopmanms"
(U3natensctBo "Hayka", 1970).

... OOpIBaTenb (popMynupyeT MaTeMaTUKy 3aJady CIEIYIOUUM 00pa3oM:
"Ckonbko epemenu 6yoem naoams kamens ¢ gvicomol 200 mempog?"” MaremMaTuk
HAuYHET CO3/1aBaTh CBOM BapHAHT 3aJauu NPUOIU3UTENBHO TakK: "bydem cuumams,
Yumo KameHb naoaem  nycmome u 4mo yckKopeuue cuivl maxcecmu 9,8 mempa 6
cekyHOY 3a cexynoy. Toeoa ..."

— Ilo360n1bme, — MOXKET CKa3zaThb '"3aKazuuk', — MeHs He ycmpaueaem
makoe ynpowenue. I xouy 3name MOYHO, CKOIbKO 8pemeHu Oyoem naoamo
KAMeHb 6 PeaibHblX YCI0GUSAX, d He 8 HeCyuecmeyrowel nycmome.

— Xopowio, — COTJIaCUTCS MaTeMaTuk. — bydem cuumams, umo KameHb
umeem cghepuueckyro ghopmy u ouamemp... Kaxozo npumepno on ouamempa?

— Okono namu canmumempos. Ho on eosce mne cgepuueckuii, a
npPO00I208AMbLI.

— Toz0a 6yoem cuumams, 4mo oH umeem HoOpmy INIAUNRCOUOA C NOYOCAMU
yemvlpe, mpu U MpU CAHMUMEMpPa U YmMo OH nadaem max, 4mo 0O0abLUIAA
noJIyoch 6ce 6pems Ocmaemcs 6epmMuKanbHou. Jlasienue 6030yxa npumem
pasuviv 760 mm pmymnozo cmonba, omcrooa Haldem nIOMHOCHb 8030YXd...

Ecnu ToT, KTO OCTaBMII 3a71a4y Ha ""deoBeYecKOM' si3bpIKe HEe OyAeT masblie
BMEILIUBATHCS B XOJ MBICIM MAaTeMaTHKa, TO MOCIEIHUN Yepe3 HEKOTOpOe BpeMs
JACT 4YHMCIICHHBIH oTBeT. Ho "moTpeOutenp" MOXKET BO3pakaTh IMO-TIPEKHEMY:
KameHb HA CamMoM Oejle 808Ce He IJLIUNCOUOANIbHBIL, OdBlleHue 6030YXAd 8 MOM
Mecme u 8 mom mMomeHm He 0vl1o pasno 760 mm pmymruoeo cmoaba u m.o. Uto
K€ OTBETUT €My MAaTeMAaTHK?

On otBetutr: "Tounoe pewienue peanvHol 3a0auu 6000uje HEBOIMOICHO.
Mano mozo, umo ¢hopmy Kamusa, komopas énusem Ha CONPoOMusieHue 8030yxa,
HEGO3MOMNCHO ONUCAMb HUKAKUM MAMEMAMUYECKUM YPAGHEHUEM; €20
épaujeHue 6 nojieme makxyce HEen0OG1ACIMHO MamemamuKke Uu3-3a ceoel
cnooichocmu. Jlanee, 6030yx He A61AemcA 00OHOPOOHBIM, MAK KAK 8 pe3yibmame
oelicmeus CIy4auHvlx (akmopos 8 Hem BO03HUKaom @aykmyayuu KoiebaHus
nromuocmu. Ecau notumu ewé 2enyddce, HYJHCHO Yyyecmb, YMO HO 3AKOHY
6CEMUPHO20 MAZOMEHUA KadCcO0e meo Oelicmeyem Ha Kaxcooe opyzoe meio.
Omciooa cnedyem, umo oadxce MASAMHUK HACMEHHbIX YACO8 U3MEHSem CEOUM
o8udIcenuemM mpaeKmopuro KaAmHs.

Kopoue co6ops, ecnu mbl 6cepvbe3 3axomum mMOYHO UCCAEO08AMb
noeedenue Kakoz20-1ubo npeomema, Mo HAM NPEOBAPUMETbHO NPUOEHICA
Y3HAMb MECHIOHAXO0MCOCHUEe U CKOPOCHIb 6CeX OCHIAIbHbIX HPeOMemos
Bcenennoii. A amo, pazymeemcs, He03MONHCHO ...



YT10o0BI OmMUCaTh SIBJICHUC, HGO6XO[[I/IMO BbIIBUTH CaMbIC CYHICCTBCHHLIC €TO CBOI\/JICTBa,
3aKOHOMEPHOCTH, BHYTPEHHHE CBSI3H, POJb OTICIBHBIX XapaKTEPHCTUK SBJICHUS. Bpiienus
HanboJiee BaKHbIE (DaKTOPBI, MOXKHO MpEeHEeOpedh MEHEE CYIIIECTBEHHBIMU.

Haubonee >3ppekTHBHO MaTeMaTHYECKyI0 MOJIENIb MOXKHO PEaji30BaTh HA KOMIIBIOTEPE B
BHJIC aJITOPUTMUYECKON MOJIENH — TaK HA3bIBAEMOTO '"BBIYMCIMTEILHOTO dKCIepruMeHTa" (CM.

[1], maparpa¢ 26).

KOHG‘IHO, PE3YJbTATBI  BBIYUCIUTCIIBHOTO OKCIICPUMCHTA MOTYT OKa3aTbCd U HC
COOTBETCTBYIOIINMHA ,HeﬁCTBHTeJIBHOCTI/I, €CJIIM B MOJICJIN HE 6y,Z[YT YUTCHBI KaKUC-TO BaXXHBIC
CTOPOHBI I[CﬁCTBPITGJ'IBHOCTPI.

I/ITaK, Co3aBasi MaTCMAaTUICCKYHO MOJICJIb JISI pCHICHUA 3a1a4r, HYKHO:

BBIJCIIMTD MMPCATIOJIO0KECHMSA, HA KOTOPBIX 6y,HeT OCHOBBIBATHCs MaT€MaTU4YCCKasd MOACIIb,
ONpCaAC/IMNThb, YTO CYUTATh UCXOOAHBIMU JAHHBIMU U PC3YyJIbTaTAMU,

3. 3ammcarhb MaTeMaTHYEeCKHe COOTHOHICHUSA, CBA3BIBAIOIIUC PE3YJIbTaTbl C HCXOIHBIMU
JaHHBIMU.

N —

HpI/I MMOCTPOCHUN MATECMATUYCCKUX MOHGHCP’I HAAaJICKO HC BCCrAa yHAacTCs HaWTH (1)OpMy.TIBI,
ABHO BBIpaXaromKe HCKOMBIC BCIMYMUHBI 4YCPE3 MOAaHHBIC. B Ttakux ClIy4dasaX HCIIOJb3YIOTCA
MAaTeMaTUYCCKUC MCTOAbI, ITIO3BOJIAIOINUE AaTh OTBCTHI TOM WJIM UHOM CTEIEHU TOYHOCTH.

Cyl1ecTByeT He TOJIBKO MATEeMaTHYECKOE MOJEIMPOBAHUE KAKOro-1u0O SBIEHUS, HO U
BU3YyaJIbHO-HATYPHOE MOJEIUPOBAHKUE, KOTOPOE OOECIEYMBAETCS 3a CUET OTOOpaKEHUS ITUX
SBJICHUHA CpPEICTBAMHM MAIIMHHOW TpaduKu, T.e. IMepel HCCleA0BaTeNeM JIEeMOHCTPUPYETCs
CBOEOOpa3HBIN "KOMITBIOTEPHBIH MYyIbTQHIBEM'", CHUIMAaEMbIil B pealbHOM MaciuTabe BpEeMEHH.
HarnsagHocTs 31€Ch OUEHb BBICOKA.

8.3. Kakue oCHOBHBIC 3TANIBI COACPKUT MPOLECC pa3padoTKu
nporpamm?

[Ipomrecc  pa3pabOTKM  TPOTpaMMBI  MOXKHO  BBIpa3uTh  Clenyromed  GopmyIoii:

FPASPABOTEA | _ HORASATENBCTED
MNPOrPAMMEI = | WSTOTOBNEHVE | + NPABMITIEHOCTIA

Ha mnavanbHOM »5Tame paboThl aHAIM3HUPYIOTCS U (OPMYJIHPYIOTCA TpeOOBaHUS K
nporpaMmMe, pa3padaTbIBaeTCss TOYHOE OMMCAHHUE TOTO, YTO JOJDKHA JAENaTh MPOrpaMMa M KaKuX
pe3yIbTaTOB HEOOXOIUMO JJOCTHYB C €€ HOMOUIBIO.

3aTeM mporpaMma pas3pabaThIBaeTCs C WCIOJIB30BAaHUEM TOW WM HHOW TEXHOJOTHH
IpOrpaMMHUpPOBaHUA (HapUMeEp, CTPYKTYPHOTI'O IPOrpaMMUPOBAHNSA).

[TonyueHHbII BapUaHT MPOrpPaMMbl MOJBEPraeTcsi CUCTEMAaTHUYECKOMY TECTUPOBAHHIO —
BeJlb HaJW4yhe OMMOOK B TOJHKO 4YTO pa3pabOTaHHOW MPOrpaMMe 3TO BIIOJIHE HOPMaJbHOE
3aKOHOMEpPHOE siBIeHME. lIpakTHueckn HEBO3MOKHO COCTaBUTh pEAIbHYIO (JIOCTaTOYHO
CIIOXKHYI0) MporpamMMmy 6e3 omubok. Henb3s nenats BBIBOA, YTO MpOrpaMMa MpaBUIIbHA, JHILIb
Ha TOM OCHOBAaHHMM, YTO OHa HE OTBEpPrHyTa MAalIMHOM M BbIJajda pe3ysbrarthl. Bce, 4TO
JOCTUTHYTO B O3TOM Cly4ae, 3TO IOJydeHHE KaKUX-TO pEe3yJbTaToB, HE 0053aTeIbHO



NpaBUIBHBIX. B mporpamMe mpu 3TOM MOXET OCTaBaThbCA OOJBINOE KOJIMYECTBO JIOTHMUECKHUX
omnOok. OTBETCTBEHHBbIE YYAaCTKH MPOTPaMMBbl IMPOBEPSIOTCS C HCIIOJIB30BAHHEM METO/IOB
JI0KA3aTeIbCTBA ITPABWIBHOCTH IIPOTPAMM.

Jlist KaXkaoi mporpaMMbl 00s13aTeNTbHO MPOBOAATCS PAOOTHI MO 00ECTIEUYCHHUIO KauyecTBa U
3G PEKTUBHOCTH HPOTPAMMHOTO OOECTICUEHHS, AHANMZUPYIOTCS M yIy4IIAlOTCs BpPEMEHHBIC
XapaKTePUCTHKH.

8.4. Kak NpoKOHTPOJIHPOBATH TEKCT MPOrPaAMMBbI 10 BbIX0JA HA

KoMIbIOTEp?

TekcT mporpaMMbl MOXXHO TPOKOHTPOJIHMPOBATH 3a CTOJIOM C IMOMOIIBIO TPOCMOTPA,
NPOBEPKH U MPOKPYTKH.

IIpocvmoTp. TekcT mporpamMmbl MPOCMATPUBAETCS HA MPEAMET 0OHAPYKEHHUS ONMUCOK H
pacxoxaeHuil ¢ aaropurMoM. HyXHO NpPOCMOTpETh OPraHM3alUI0 BCeX UHUKJIOB,
YTOOBI YOeIUThCS B IPABUILHOCTH ONEPATOPOB, 3aJAI0LINX KPAaTHOCTH LMKIIOB. [Tone3Ho
MIOCMOTPETH €LIE Pa3 YCJIOBHUS B YCJIOBHBIX ONEPaTOPaX,apryMeHThl B 00palieHusAX K
NOANPOrpaMMam U T.IL.

IIposepka. [Ipu npoBepke MporpaMMbl MPOTPAMMHUCT MO TEKCTY MPOTPaMMbI MBICIICHHO
CTapaeTcs BOCCTAHOBHTH TOT BBIYHCIHMTEIBHBIA TIPOLECC, KOTOPBIA OMpEeHesieT
nporpamma, IOCJIe Yero CBepsieT ero ¢ TpedyembIM mporieccoM. Ha BpeMs mpoBepkH
HY’KHO "'3a0bITB'', UTO JOJDKHA JenaTh nporpamma , u "y3HaBaTe'' 00 3TOM 1O X011y €€
npoBepkH. TONBKO MOcie OKOHYAHHS MPOBEPKU MPOrpaMMBI MOXKHO ''BCIIOMHHTB'' 0
TOM, YTO OHa JIOJDKHA JeNaTh W CPaBHUTH peallbHBIE JEHCTBUS MPOTPaMMBI C
TpeOyeMBbIMHU.

[Ipoxkpyrka. OCHOBOI NPOKPYTKU SBIISIETCS MMHUTALMSA NMPOrPAMMHCTOM 32 CTOJIOM
BbINOJIHEHUSI MPOrpaMMbl Ha MamuHe. (71 BBIMOTHEHUS MPOKPYTKU MPUXOIUTCS
3a/1aBaThCs KAaKUMHU-TO UCXOJHBIMU JAHHBIMU U MPOU3BOJIUTH HAJ HUMH HEOOXOAMMBIE
BbruncieHus. [IpokpyTka — TpyaoeMkuii mpoiece, ModTOMY €€ CIeAyeT MPUMEHSTh
JUIIb AJI1 KOHTPOJIS JIOTHYECKHU CIOXKHBIX y4acTKOB mporpamm. McxoaHble AaHHbIE
JAO0JKHBI BbBIOMPATHCA TAKMMH, YTOObI B MPOKPYTKY BOBJIEKAJOCH 0OJILIIMHCTBO
BeTBeH NMPOrpaMmabl.

8.5. /liist yero HykKHbI OTJIAIKA U TECTUPOBAHUE?

OtiaiKka MpPorpaMMsbl — 3TO MPOIECC MOUCKA H YCTPaHEHNUs OLINOO0K B MporpamMme,
MPOM3BOIMMBIN M0 Pe3yJIbTATaM eé MPOroHa Ha KOMIbIOTepe.

TecTupoBanue (aHI1. test — HCNMBITAHHE) — ITO UCMBITAHHUE, IPOBEPKA

NPaBHJIBHOCTH Pa0d0OTHI IPOrPaMMBbI B 11€J10M, JTH00 €€ COCTaBHBIX YacTei.

OTtaanka v TeCTUPOBAHME — 3TO /IBA YeTKO PA3JIUYMMbIX M HEMOXO0KHX JAPYT HA Apyra

Tana:

IIpu OTJIaAKe MNPOHUCXOAUT JIOKAJIM3alUA U YCTPAaHCHUE CHUHTAKCUYCCKHUX OIIMOOK U
SIBHBIX OIIHOOK KOAWPOBAHUA,



e B Ipolecce K€ TeCTHPOBAHUSI TPOBEPSETCS pabOTOCIIOCOOHOCTh MPOrPAMMEI, HE
CoJIeprKaIeil SIBHBIX OIITHOOK.

TecTnpoBanue ycTaHaBJIMBaeT (PAKT HAJINYMSA OIIMOOK, 2 0TJIA/IKA BBISICHSIET ee
NPUYHNHY.

Aurnmiickuii  TepmuH  debugging ("omnaoxa") OyKBaJbHO O3HAYaeT '6blIaAGIUGAHUE
arcyukos". TepmuH nosiBuwiics B 1945 r., Koria OJUH M3 MEPBBIX KOMIbIOTEpoB — "Mapk-1"
npeKkpaTui paboTy M3-3a TOTO, YTO B €0 AJIEKTPUUYECKHUE IIETIH MOTajl MOTBIICK U 3a0JIOKUpOBAI
CBOMMH OCTaHKaMU OJTHO U3 THICSIY pelie MaIlIUHBI.

8.6. B uem 3akiaouaercsd oTaaaka?

B coBpemennsix mporpammubix cucrtemax (Turbo Basic, Turbo Pascal, Turbo C u ap.)
OTJIQJIKA OCYLIECTBISICTCS YacTO C HKCIOJIb30BAHHEM CIICIHANBHBIX MPOTPAMMHBIX CpPEJICTB,
Ha3bIBA€MbIX OTJIaJ4YHWKaMU. Ot CpeacTBa MO3BOJIAIOT HUCCJAECA0BATL BHYTPCHHEE IMOBECIACHUEC
MPOrpamMMblI.

HpOFpaMMa-OTJ'IaI[LII/IK 0OBIYHO 00ECIIEYNBAET CJICAYIOIIUC BO3MOXKHOCTH:

e TMOIIArOBOE HCIOJIHEHHE MPOrpaMMbl C OCTAaHOBKOM TOCJE KaXJO0M KOMaHJbI
(omeparopa);

e IPOCMOTP TeKyUIero 3Ha4YeHHs JI000H NepeMEeHHOM WJIM HaXO0KIeHHe 3HAYeHHs
J1000r0 BBIPAa’KeHHUsl, B TOM YHUCIIE, C MCIOJb30BAaHUEM CTAHJAPTHBIX (DYHKIUIL; mpu
HEO0OXOJMMOCTH MOKHO YCTaHOBUTH HOBOE 3HAUEHUE MIEPEMEHHO;

e YCTAHOBKY B NMpoOrpamMmMe ''KOHTPOJIbHBIX TO4YeK', T.€. TOUEK, B KOTOPBIX IIporpamma
BPEMEHHO MPEKPAIaeT CBOE BBIIOJIHEHUE, TaK YTO MOKHO OLIEHHUTH IPOMEXKYTOUHBIE
pe3ynbTaTel, U Ap.

[Ipu oTinagke mporpaMM Ba:kKHO NIOMHMTH CJeylomiee:

e B Hauaje Ipoliecca OTJIAJKU HaJJ0 UCIIOJIb30BaTh NPOCThIE TECTOBbIE JAHHBIE;

e BO3HMKAIOUIME 3aTPyJHEHMS CIEIYyEeT YETKO Ppa3dejsiTb H YCTPaHATb CTPOro
N004YEepPe/HO;

e He HY)KHO CYMTATh NPUYUHON OMMOOK MAIIMHY, TaK KaK COBPEMEHHBIC MAIIWHBI U
TPAHCIATOPHI 001aJaI0T YPE3BBIYANHO BHICOKOM HAJEKHOCTBIO.

8.7. Uto Takoe TeCT U TeCTUPOBaHUE?

EKOTOPAA TOUHOE ONWCAHWME BCEX PE3YNLTATOE,
KOTOP bIE [OMHHb BEIPAEOTATh
TECT = COBOKYTHOCTh + | MPOrPAMMA HA 3THX LAHHE B TOM
ﬁ::?:: nﬂFII BMILE, KAK 5TH PE3YTIbTATbI IOMKH
MV GbITb BblIAHbI TPOTPAMMOI

Kak O6b HuM Obula TIIATENBHO OTJAXEHAa MporpamMma, pEeLIAloNIUM  3TaroM,
YCTaHABIMBAIOIIUM €€ MPHUTOJAHOCTh M1 paboThl, SBIAETCS KOHTPOJIb MPOrpaMMbI IO
pe3ybTaTaM ee BBIIIOJIHEHHUS! Ha CUCTEME TECTOB.



IIporpaMmy yCJ10BHO MOKHO CUUTATH NPABUJILHOI, €CJIH €€ 3aIyCK /151 BBIOPAHHOI
CHCTEeMBbI
TeCTOBBIX MCXOJAHBIX JJIAHHBIX BO BCEX CJAYYAAX JaeT NPABUIbHbIE Pe3yabTAThI.

Ho, xak crnpaBenmBO yka3bIBajl M3BECTHBIM TEOPETUK MporpammupoBanus . Jleikcrpa,
TEeCTHPOBAHME MO’KET NMOKA3aTh JUIIb HAJWYNE OIUMOOK, HO He MX oTcyTrcTBUe. Hepenku
ClIy4yau, KOTrJa HOBBIE€ BXOJIHbIE JaHHBbIE BBI3BIBAIOT "OTKa3" WM TOJyYEHHE HEBEPHBIX
pe3yJbTaTOB pabOTHI MPOTPAMMBI, KOTOPAs CYUTANIACH TIOTHOCTHIO OTIIAXKEHHOM.

JUis peanu3anyu MeTOJa TECTOB JIOJDKHBI OBITh HM3TOTOBJIEHBI WM 3apaHEe HM3BECTHBI
ATAJIOHHbIE PE3YJIbTATHI.

BbIYHCASITH ITAJTOHHBIE Pe3YJIbTATHI HY:KHO 00513aTeIbHO 00, a He nocle
MOJTy4YeHHs MAIIIMHHBIX Pe3yJIbTATOB.

B IIPOTHUBHOM CJIydya€ HMECTCA OIMACHOCTb HEBOJLHOH TMOJATOHKH BBbIYHCJISIEMbIX
3HAYEHHH moJ ’KeJjiaeMble, ITOJTYYEHHBIC paHEC Ha MalllMHE.

8.8. Kakumu 101°KHBI OBITH TECTOBLIE JaHHLIE?

TecToBble JaHHBIC JOJDKHBI OOECIEYHTHh TPOBEPKY BCEX BO3MOXKHBIX  yCIIOBUH
BO3HUKHOBEHHUS OIIUOOK:

e JIOJDKHA OBITh UCTIBITAHA KAXK/AAsl BETBb AITOPUTMA;

e OUYEpPEAHOU TECTOBBIM MPOTOH JIOJKEH KOHTPOJIUPOBATH HEUTO TAKOE, YTO €IIe He ObLIO
NMPOBEPEHO Ha MPEAbIIYIUX IPOTOHAX;

e TMEPBBIA TECT JOHKCH OBITh MAKCHMAJBLHO MPOCT, YTOOBI TIPOBEPHUTH, pabOTaeT Jin
nmporpaMmma BooOIIIE;

e apudMeTHYECKUE Omepald B TeCTaX [OJDKHBI MpeaeJbHO YNPOIIATHCH s
yMEHbIIIeHUsT 00beMa BBIYUCIICHUN;

e KOJHMYECTBA DOJEMEHTOB TIOCIEIOBATEIBHOCTEM, TOYHOCTh IS HWTEPAIMOHHBIX
BBIUMCJICHHUM, KOJMYECTBO MPOXOAOB LIMKIA B TECTOBBIX MPUMEpax IODKHBI 3a7aBaThCs
13 COOOpaKeHU COKpalleHUs 00beMa BbIYHCIEHHI;

e MMHHUMHU3ALMS BHIYUCICHUN HE JOJKHA CHUXKATh HAJIEKHOCTH KOHTPOJIS;

e TECTUPOBAHHUE JIOJDKHO OBITH HeJIeHANPABJIEHHBIM H CHCTEMATH3UPOBAHHBIM, TaK KaK
CIly4aiiHbI BHIOOP MCXOJHBIX IaHHBIX MPUBENT OBl K TPYAHOCTSIM B OINpEACIICHUU
PYYHBIM CIIOCOOOM OKHAAEMBIX PE3yJbTAaTOB; KPOME TOrO, HpU CIIydaifHOM BbIOOpe
TECTOBBIX JJAHHBIX MOTYT OKa3aThCsl HEMPOBEPEHHBIMU MHOTHE CUTYAIIHH;

e  YCJ0:KHEHHE TECTOBBIX JAHHBIX JOJIZKHO MPOUCXOIUTH MOCTENEHHO.

IIpumep. Cuctema TeCTOB IS 33a41 HAXO0XKJACHUS KOPHEH KBapaTHOTO ypaBHEHUS ax’ +
bx + c = 0 :

Homep IIposepsiemblii Kosdpuumnenrtsi
TecTa cay4yai

PesyabTaTsl

a b c




1 d>0 1 1 22 |[x1=1,x2= -2

2 d=0 1 2 1 || Kopum paBubi: x1=-1,x2= -1
3 d<o0 2 1 2 || delicTBUTEILHBIX KOPHEIl HET
4 a=0, b=0, c=0 0 0 0 || Bce ko3¢ punmeHTHI pAaBHBI HYJI0. X

— JII000€ 9ucII0.

5 a=0, b=0, c<>0 0 0 2 || HenpaBmibHOe ypaBHeHHe
6 a=0, b<>0 0 2 1 || JInneiiHoe ypaBHeHHe. OQUH KOpeHb:
x=-0,5

7 a<>0, b<>0, c 2 1 0 ||x1=0, x2 =-0,5
=0

8.9. U3 kakux 3TANOB COCTOUT MPOLECC TECTUPOBAHUSA?
HpOHCCC TCCTUPOBAHHUA MOXKHO pa3JCIIMTh HA TPHU STalla.

1. IIpoBepka B HOpMaJILHBIX YyCJa0BHAX. [Ipeamnonaraer TecTHpOBaHHE HAa OCHOBE
JAHHBIX, KOTOPBIE XapaKTEPHBI ISl PEAIbHBIX YCIOBUI (PYHKIIHOHUPOBAHUS TPOTPAMMBI.

2. IlpoBepka B JKCTPEeMAJBbHBIX YCJHOBHUSX. TecTOBbIC [aHHBIC BKIHOYAIOT
rpaHNYHble 3HAa4YeHMsA 00JacTH H3MEHEHHUS BXOJHBIX IEPEMEHHBIX, KOTOpPbIC JOJDKHBI
BOCIIPUHUMATHCS TMPOTrpaMMON Kak MpaBUIbHBIE JAaHHbIE. TUMNUYHBIMH MpPUMEpPaMU TaKHX
3HAYCHUH SIBJIIOTCS OYEHb MaJICHbKHE WIJIM OYeHb OOJIBIINE YHCIa U OTCYTCTBUE JNaHHBIX. Eie
OJIMH THIl 3KCTPEMAaJIbHbIX YCJIOBHH — 3TO IrpaHH4YHble 00beMbl JAHHBIX, KOTJa MAacCHBBI
COCTOAT U3 CIUIIKOM MaJIOTO WM CIUIIKOM OOJIBIIOTO YKCIIa DJIEMEHTOB.

3. IlpoBepka B MCKJIKYUTEJbHBIX CUTYAIUAX. [IpOBOJUTCS C HCIOJIB30BAHHEM
JAHHBIX, 3HAYEHHUs KOTOPBIX JIeXKAT 3a MpeaesJaMH JOMyCTHMOH 00/1acTH H3MeHEeHHIl.
W3BecTHO, 4yTO BCce MPOrpaMMbl pa3padaTbIBalOTCsl B pacdere Ha 00padoTKy KaKOro-tTo
OrpaHHYeHHOro Ha0opa naHHBIX. [103TOMy Ba’KHO NOJTYYHMTh OTBET Ha CIEAYIOLIME BOIPOCHIL:

—  YTO MPOU30HJET, €CIU MporpamMme, He PaCUUTaHHOW Ha 0OpabOTKYy OTpUIATEIBHBIX H
HYJIEBBIX 3HAUYEHUI IEPEMEHHBIX, B pe3yJIbTaTe KaKOW-I100 OMMOKU MPUIAETCA UMETh JIeNI0 Kak

pa3 c TaKUMH TAHHBIMA?
— Kak OyaeT BecTH ceOs mporpamma, paboTaromiasi ¢ MacCMBaMH, €CIIM KOJUYECTBO HMX
DIIEMEHTOB MIEBBICUT BEITUYHHY, YKa3aHHYIO B OOBSIBICHUH MaccuBa?

— 4TO npomoﬁz[eT, €CJIM 4HucCia 6y,HYT CJIMILIKOM MAaJbIMH WM CIWUIIKOM OOJIBIIMMH?

Hamxynmast curyanus ckiagbslBaeTcs TOrjaa, Korja MporpaMmMa  BOCHPHMHHMAaeT
HeBepHble [aHHble KaK IPABWIbHbIe W BbIIaeT HEBEPHbIH, HO NPaBI0NOA00HBIN
pe3yJbTar.

[Iporpamma momkHa cama OTBEprath JIOOBIE JaHHBIE, KOTOPhIE OHAa HE B COCTOSHHUH
0o0pabaTbIBaTh MPABUILHO.




8.10. KakoBbI XapaKkTepHble OIIMOKH MPOrPaMMHUPOBAHUA?

OmmOKku MOTYT OBIThH JOIYIIEHBI Ha BCEX dTanax pelieHus 3a1a4yid — OT €€ MOCTAHOBKH J10
oopmienus. PazHOBUIHOCTH OIIMOOK U COOTBETCTBYIOIIME MPUMEpPHI IMPUBEACHBI B TaOIHILIE:

Buja omudxn IMpumep
HenpaBunbsHast [IpaBunpHOE perneHne HeBEpHO CHOPMYITUPOBAHHOM
MOCTaHOBKA 3a/1a4u 3a]1a4u

Br16op anropurma, MpUBOISIIETO K HETOUHOMY HIIH

Hesepneiit anroputm
3¢ PEeKTHBHOMY PEIICHHIO 3a]1a41

HenosnHblii y4eT cuTyanuii, KOTOpble MOTYT

Ommbka anaimsa
BO3HI/IKHYTB; JIOTHYCCKUC OH_II/I6KI/I

CeMaHTHUECKHE
Henonnmanue nopsiika BBIIOTHEHUS OTIEpaTopa
OIINOKHU
CuHTaKcHuecKue Hapymienue npaBui1, onpeienseMbIX S36IKOM
OLIMOKH IIPOrPaMMHUPOBAHMUS

CnuikoM OOJBIIOE YKCIIO, ACICHUE HA HOJIb,
H3BJICUEHHE KBAJPATHOTO KOPHS U3 OTPULIATEIIHEHOTO
YKcjaa U T. II.

Omubku mpu
BBITIOJTHEHUH OTepaIui

Heyz[aque OMpCACIICHUC BO3MOKHOI'O JMara3oHa

O1OKH B TaHHBIX
A3MEHEHUS JaHHBIX

[lepemyTanbl 6JIM3KUE O HATTMCAHUIO CUMBOJIBI,

Orneyarku Hanpumep, udpa 1 1 6ykssi 1, [

HeBepHoe CUUTBIBAHUC BXOAHBIX JAHHBIX, HCBCPHOC

OmnOKH BBOIa-BBIBOA
3amanne popMaToB JAaHHBIX

8.11. SIBasiercst JiK OTCYTCTBHE CHHTAKCHYECKHUX OIIMOOK
CBH/IETE/IbCTBOM NPABUJIBLHOCTH NPOrPAMMBI?

OOBIYHO CUHTAaKCUYECKUE OLIMOKH BBISBISIIOTCS Ha dTare TpaHCIsuu. MHOTHe e Apyrue
OLIMOKM TPAHCJIATOPY BBIIBUTh HEBO3MOXHO, TaK KaK TPAHCJIATOPY HEHM3BECTHBI 3aMbICJIbI
NMpOrpamMMHUCTAa.

OTcyTcTBHE COOOIIEHUIT MAIIMHBI 0 CHHTAKCHYECKHX OIIMOKAX SIBJISETCS
HEe00X0AMMbIM,
HO He I0CTATOYHBIM YCJIOBHEM, YTOOBI CYUTATH MPOrPaMMYy NMPaBUJILHOI.

[IpumMeps! CHHTaKCHYECKUX OIIUOOK:

e TIPOITYCK 3HAKa MyHKTYyaIlUH,
e HECOIIACOBAaHHOCThH CKOOOK;

e HEMpaBUJIbHOE (GOPMUPOBAHUE OTIEPATOPA;
e HEBepHOE 00pa30BaHUE NMEH IMEPEMECHHBIX;
e HEBEPHOEC HAMMCAHUE CITY)KEOHBIX CJIOB;



e OTCYTCTBHUC YCJ'IOBI/Iﬁ OKOHYaHHMs UKIJIA,
e OTCYTCTBHUC OIIMCAaHUA MAaCCUBA U T.II.

8.12. Kakne ommOKu He 00HAPYKUBAIOTCH TPAHCJIAATOPOM ?

CyIiecTByeT MHOXECTBO OINMMOOK, KOTOPBhIC TPAHCIATOP BBISIBUTH HE B COCTOSIHUH, €CITU
UCTIONB3yEMbIE B IIPOrpaMMe OmepaTopbl chopMUPOBaHBI BepHO. [IpuBeneM mpuMepsl TaKux
OLINOOK.

Jlornueckune onInoOKu:

e HEBEPHOEC yKa3aHHWE BETBU AJITOPUTMA TOCJIEC MPOBEPKH HEKOTOPOTO YCIOBHS;
e  HETOJHBIM y4eT BO3MOXKHBIX YCIOBHUH;
e TIPOITYCK B MPOTPaMM€ OJHOTO HJIH 00Jiee OJIOKOB aJIrOPUTMA.

OmuodKy B NUKJIAX:

e HENpaBWIBHOC yKa3aHUE Havaja [UKJIa,
e HENPABWIBHOE YKA3aHUE YCIOBUM OKOHYAHUS LIUKJIIA;
e HEMNPaBWIBHOE yKa3aHUE YKCIIa TOBTOPCHUH IMKIIA;
e OECKOHEYHBINA UK.

Omudku BBOIa-BHIBO/Ia; OIIMOKHU NMPH padoTe ¢ JTAHHBIMU:

e HENpPaBWJIBHOE 3aJaHUE TUI IAHHBIX;
e OpraHu3alvs CYUTHIBAHUS MEHBIIETO WK OOJIbLIETO 00bEMA JaHBIX, YeM TpedyeTcs;
e HENPABWIHHOE PEAaKTUPOBAHUE JAHHBIX.

OmndkM B MCNOJIb30BAHUY NEPEeMEHHBIX:

e HCIIOJIb30BaHME MEPEMEHHBIX 0€3 yKa3aHUsl X HaYallbHbIX 3HAYCHHI;
e OmUOOYHOE yKa3aHHUE OJTHOM MEPEMEHHOU BMECTO IPYTOM.

Ommnodxu mpu padoTe ¢ MACCUBAMM:

e MAaCCHUBBI IPECABAPUTCIILHO HE O6Hy.]'IeHBI;
e MAaCCHBBI HCIIPABUJIBHO OITMCAHBI;
e HHACKCHI CJIICAYIOT B HCIIPABUJIbHOM IMOPSAKE.

OmuoKu B apu(pMeTHYECKHUX ONepanusx:

e HEBEpPHOEC YyKa3aHWE THUINA TIEPEeMEHHOW (HampuMmep, IEJOYHCICHHOTO BMECTO
BEIIIECTBEHHOT0);

e HEBEPHOE OMpEEIICHUE OPsIAKA ICUCTBU;

e JICJICHUE HA HYJIb;

e  W3BJICUCHHUE KBAJAPATHOTO KOPHS U3 OTPHUIATEIIBHOTO YHCIIA;

e TIOTEps 3HAYAIIWX PA3pPsIIOB YUCIIA.

Bce st ommbku 00HapyKUBAKOTCS ¢ TOMOIIBIO TECTHPOBAHHSL.



8.13. B ueM 3akiIl0YaeTcs CONMPOBOKIAECHUE MPOrPaMMbl ?

ConpososaeHue NporpaMm — 3T0 padoThl, CBSI3aHHBIE ¢ 00CIYKHUBAHHEM
NporpamMm
B IIpoLecce UX IKCIIyaTaluu.

MHorokpaTtHoe HCMOIb30BaHUE pa3pabOTaHHONW NPOrpaMMBbl JUIsl PEIICHUS Pa3IMYHBIX
3aJa4 3aJJaHHOTO KJlacca TpeOyeT MPOBEACHHS CIEAYIONUX JONOIHUTENbHBIX paboT:

e HCHpaBJICHHE OOHAPYKEHHBIX OITHOOK;

° MOI[I/I(l)I/IKaLII/I}I nporpamMmbl JJIsT YAOBJICTBOPCHUSA HU3MCHAIOMIUXCA SKCIUTyaTallMOHHBIX
TpeOOBaHMIA;

e J0pabOTKa MPOTrpaMMBbI [Tl PEIICHHUSI KOHKPETHBIX 3a/1a4;

L] MMPOBCACHUEC NJOITOJHUTECIILHBIX TECCTOBBIX ITPOCUCTOB,

e BHECCHHE UCIPABJICHUI B pab0UYyIO TOKYMEHTAIIUIO;

e  YCOBEPUICHCTBOBAHUE MPOTPAMMBI U T.]I.

[IpuMeHUTETFHO KO MHOTHM IIPOrpaMMaM padOThI TIO COMPOBOXKACHHIO MOTJIOMAIOT OoJiee
MIOJIOBUHBI 3aTpPaT, MPHUXOJISIIMXCS Ha BECh MEPUOJ BPEMEHHU CYIIECTBOBAHUS MPOTPAMMBI
(HaumHas OT BBIPAOOTKH MEPBOHAYAIBHON KOHIICTIIIUU U KOHYAS MOPAILHBIM €€ YCTapeBaHUEM)
B CTOUMOCTHOM BBIPa*XCHHUH.

[Iporpamma, mpegHa3HaueHas UIsd  JJIUTEIBHOW  DKCIUTyaTalldd, JOJDKHA  HMETh
COOTBETCTBYIOIIYIO JOKYMEHTAIMIO U MHCTPYKIIHIO MO €€ UCTIOIb30BAHMIO.

8.14. Bonpoch! 1J1st CAaMOKOHTPOJIA
8.1. Kakue oCHOBHBIE ATaIlbl BKIIIOYAET B ce0s pelIeHue 3a/1a4 Ha KOMITbloTepe?

8.2. Kakue »Tampl KOMOBIOTEPHOTO pEIICHUS 3aad OCYIIECTBISIOTCS 0e3 ydacTHus
KOMIbIOTEpa?

8.3. Uto Ha3pIBaIOT MAaTEMATHYCCKOM MOJCIIBIO 00hEKTA HUJIH SIBJICHUS?

8.4. [ToueMy HEBO3MOKHO TOYHOE MCCIIEIOBAHUE TIOBEICHUSI OOBEKTOB MU SIBJICHHIA?
8.5. Kaxkue crocoObl MOACTUPOBAHHS OCYIIESCTRIISIFOTCS C IIOMOIIIBIO KOMIIbIOTEpa?

8.6. 3 xakux mocienoBaTeIbHbIX JCHCTBUI COCTOUT MPOIECC Pa3paOdOTKU MPOrpaMMbI?

8.7. Jloka3piBaeT JM MOJy4YEHHME IMPaBAOINOJOOHOrO pe3yjbTaTa IPaBUIBHOCTh
IPOrpaMMbI?

8.8. Kakme ommOKM MOTYT OCTAaTbCs HEBBIABIECHHBIMH, €CJIM HE IPOBECTU IPOBEPKY
(mIpocMOTp, TPOKPYTKY) IPOrpaMMbl?

8.9. Uem TecTtupoBaHHE MPOrpaMMbl OTIMYACTCS OT €€ OTIaAKu?

8.10. Kakum o0pa3oM mporpaMMa-oTiJagdyuK [OMOTaeT HCCIeIOBaTh TOBEICHUE
MIPOrpaMMBI B Ipoliecce €€ BhIMOIHEHNs?



8.11. Kak cienyer niaHupoBaTh MPOLECC OTIIAAKU MPOTPAMMBI?
8.12. MO>KHO 11 C TOMOIIBIO TECTUPOBAHUS 10Ka3aTh IPaBUIBHOCTh MPOTPaMMBbl?

8.13. Ha xakoiif ctamum pa®OThl HaJ MPOTPaMMOIl BBIUYMCIAIOTCS 3TAJTOHHBIE PE3YJbTATHI
TECTOB?

8.14. Ha3oBuTe OCHOBHBIE 3Talbl NPOLIECCa TECTUPOBAHMUS.
8.15. B uém 3axirroyaeTcst OT/IMYNE CUHTA KCHYECKUX OIINOOK OT CEMaHTHYECKUX ?

8.16. O uém cBHUIETENBCTBYET OTCYTCTBHE COOOIIEHUI MAaIIMHBI O CHHTAKCHYECKHX
omunoKax?

8.17. Kakue pa3HOBHIHOCTH OMIMOOK TPAHCIIATOP HE B COCTOSTHUM OOHAPYKUTH?

8.18. /Ins1 yero mporpamMmam TpeOyeTCsi COMPOBOXKIACHHE?

8.15. Ynpaxknenus
CocTraBbTe cHCTEMBI TECTOB /ISl PELICHHUsI CIeAYIOIIUX 3a1a4:
8.1. Haiigure HanOoIbIIMil OOIITHIT IETUTETh ABYX 3a/IaHHBIX IICJIBIX YHCET.
8.2. Haiinute HanMeHbIIee 00IIee KpaTHOE ABYX 3aJaHHBIX IEJIbIX YUCEIL.
8.3. Ompenenute, ABAAETCS JIM 33JaHHOE YMCIIO HEUETHBIM JBY3HAUYHBIM UHCIIOM.
8.4. 3apmanbl momanayu kBaapara u kpyra. Onpenenaure, HOMECTUTCS JIM KBapaT B KpyTe.
8.5. Pemute OukBampaTHOE ypaBHEHHUE.

8.6. Haiiqute cpenHee apudMeTHUECKOE TMOJOKUTEIBHBIX SJEMEHTOB 3aJIaHHOTO
OJIHOMEPHOTO MacCHUBa.

8.7. DnemeHTHI 3aJaHHOTO0 OAHOMEPHOI'O MacCUBA Pa3/I€IUTE HA €r0 MEPBbII 2JIEMEHT.

8.8. Ompenenure, neXUT NM 3aJaHHAs TOYKA HAa OJHOM M3 CTOPOH TPEYroJIbHUKA,
3aIaHHOT'O KOOpAWHATaMU CBOMX BCPIINH.

8.9. Onmnpenenute, UMEOT JU OOIIME TOYKH JIBE€ IUIOCKHE (UIYphl — TPEYTOJbHHUK C
3a/laHHBIMM KOOpJAMHATaMU €ro BEPUIMH M KPYr 3aJaHHOr0 pajauyca C IEHTPOM B Hadyale

KOOpJMHAT.

8.10. 3amano nenoe A > 1. Haiinure HauMeHbIIee 1ejioe HeoTpUIaTesbHOe K, mpyu KOTopoM
K> A,

8.11. /lana nocnenoBaTeNnbHOCTh LENbIX uncen. ONpeaenuTe, co CKOIbKUX YETHBIX YHCEN
OHa HauMHaeTCsl.

8.12. B 3a1aHHOM IByMEPHOM MACCUBE HAMANTE KOJUYECTBO CTPOK, HE COJIECPIKAIINX HYJIH.



8.13. Omnpenenure, CKOIBKO CTPOK 3aJaHHOTO JIBYMEPHOTO MAacCHBa CONEPKAT AJIEMEHTHI
U3 33JIaHHOTO JIara3oHa.

8.14. IIpeobpazyiiTe uncio, 3aJaHHOE B PUMCKOM CUCTEME CUMCIICHUS, B YUCIIO JECATUIHOM
CHCTCMBI.




'maBa 9. NNpuMmeHeHUA NHPOPMATUKUN U

KOMMNbLIOTEPHOU TEXHUKN

9.1. Kak ncnoJb3ylTcs KOMIbIOTEPHI B ObITY?

B mocinennee Bpemsi KOMMBIOTEPHl <MPOHUKIW> B JKWIWINA JIIOJEH M TOCTETICHHO
CTaHOBSATCA TpeaMETaMH TepBOi HeoOxomuMocTH. EcTh [Ba OCHOBHBIX HampaBIICHUS
MCIIONB30BaHUSI KOMIIBIOTEPOB AOMA.

1. ObOecneyeHHe HOPMAJIBbHOM KU3HEAESATEIbHOCTH JKUJIHUIIA;
O OXpaHHas aBTOMAaTHKa, MPOTHUBOIOXKApHAS aBTOMAaTHKA, Ta30aHaIU3aTOpHAs
ABTOMATHKA;
O YIpaBJICHHE OCBEIIEHHOCTHIO, PACXOJAOM DIEKTPOSHEPTHUH, OTOMUTEIHHOU
CHUCTEMOM, YIIPABIEHNE MUKPOKIUMATOM;
O DIEKTPOIUIUTHI, XOJNOAWJIBHUKH, CTHUpAIbHbIE MAalIMHBl CO BCTPOSCHHBIMU
MHUKPOIPOIIECCOPAMHU.
2. Obecneyenne HH(GOPMANMOHHBIX MOTPEOHOCTEM JTKOI€i, HAXOASAIIUXCH B KUJTHIIE:
0 3aKa3bl HA TOBApPHI U YCIYTH;
IPOIIECChl 00YYEHHUS;
obOmenne ¢ 0azaMM JaHHBIX U 3HAHWI;
cOOp TaHHBIX O COCTOSTHUU 37I0POBbS;
obecrieueHne 10cyra U pa3BiIcUCHU;
obecreyeHne CrpaBoyHON HH(pOpMaLIKei;
AJICKTPOHHAS MI0YTA, TEJIEKOH(PEPECHITNH;

HuTrepHer.

O O 0O OO0 0 OO

9.2. Yto Takoe cUCTEMbl ABTOMATU3HPOBAHHOI0 NMPOEKTUPOBAHUSA
(CAIIP)?

Cucmemul asmomamuzuposantozo npoexmuposarus (CAIIP) — KoMIIJIEKCHBIE TPOTrPaMMHO-
TEXHUYECKHUE CUCTEMBI, MPEHA3HAUYCHHBIE JIJIsl BBIOJIHEHUS IPOEKTHBIX PadOT ¢ MPUMEHEHHUEM
MaTeMaTUYECKUX METOJIOB.

! Cucrempl CAIIP mmpoko UCHOJB3YIOTCS B apXHUTEKTYpeE,
/) JNIEKTPOHUKE, DJHEPreTMKe, MeXaHuke H Jp. B mpouecce
i aBTOMATU3MPOBAHHOTO TMPOEKTUPOBAHHS B KAauecTBE BXOJHOMN
MHGOPMALIMK HUCHOJNb3YIOTCS TEXHUYECKHUE 3HAHUS CIELUAINCTOB,
KOTOpBIE BBOJAT MPOCKTHBIE TPEOOBAaHUS, YTOUYHSIOT PE3YJIbTATHI,
IIPOBEPSIOT MOJYUYEHHYI0 KOHCTPYKIUIO, U3MEHSIOT €€ U T. 1.

Kpome Toro, B CAIIP HakannmBaercs uHpoOpmaIus,
nmocrynaromias u3 OWOIMOTEK CTaHIApTOB (aHHBIE O THUIOBBIX
dJeMEHTaX KOHCTPYKIMM, WX pa3Mepax, CTOMMOCTH H J1p.). B
Mpolecce MPOSKTUPOBAHUS Pa3paOdOTUHK BBHI3BIBACT OIPEICICHHBIE
nporpamMmbl U BbmosiHsgeT ux. M3 CAIIP mndopmanus Beimaercs B
BHUJIE TOTOBBIX KOMIUIEKTOB 3aKOHUEHHOM TEXHUYECKOW M MPOECKTHOM
JIOKyMEHTALUH.




9.3. UTo Takoe aBTOMATU3MPOBAHHbIE CUCTEMbI HAYYHbIX
uccaenosanuii (ACHHN)?

Aemomamuszuposanuvie cucmemvl Hayunwix uccredosanui (ACHW) npeanasHadeHsl 1is
aBTOMATHU3AIMN HAyYHBIX SKCIIEPUMEHTOB, a TAKXKE JUIS OCYIIECTBICHHUS MOJICITHPOBAHHS
HCCIIEAYEMBIX OOBEKTOB, SIBJICHUH U MTPOIIECCOB, N3YUEHUE KOTOPBIX TPAIUIIMOHHBIMU
CpEeACTBaMH 3aTPYJHEHO MIIM HEBO3MOJKHO.

B Hactosiliee Bpemsi Hay4HbBIE HCCIEIOBAaHHS BO MHOTHX OOJAcTAX 3HAHWHA MPOBOMIST
OO0JIBIITNE KOJJICKTHBBI YUYCHBIX, HH)XCHEPOB U KOHCTPYKTOPOB C IMOMOIIBIO BeChbMa CJIOXHOTO U
JIOPOTroro 000py0BaHUSI.

Bonbie 3aTpaThl pecypcoB A MPOBEACHUS HCCIeIOBAHUN 00YCIOBIIM HEOOXOIUMOCTD
noBbIICHUS 3P PEeKTUBHOCTH BCel pabOTHI.

O PeKTUBHOCTh HAYYHBIX HCCIICIOBAHMIA B 3HAYMTEIBHON CTENEHU CBSA3aHA C yYPOBHEM
WCIIOJIb30BaHUS KOMIIBIOTEPHOU TEXHUKH.

Kommnerorepsr B ACHU ucnone3yorcss B MHGPOPMALMOHHO-TIOMCKOBBIX M IKCHEPTHBIX
cUCTeMax, a TAaKXKe PelaroT CielyoIue 3a1a4um:

e  VIIPaBJICHUE IKCIIEPUMEHTOM;
e TIOArOTOBKA OTYETOB U JIOKYMEHTAIIUH;
e TOAnEpkaHue 0a3bl SKCTICPUMEHTAIBHBIX TAHHBIX U JIP.

B pesynbrare npumenenus ACHU Bo3HUKAIOT cleAyomue N0J0KUTEIbHBIE MOMEHTBI:

e B HECKOJIBKO Pa3 COKPAIIACTCs BPEMs TIPOBEIICHHS UCCIICIOBAHUS;

e  YBEIMYMBACTCS TOYHOCTH U JOCTOBEPHOCTH PE3YJIHTATOB;

e  YCHJIHMBAETCS KOHTPOJIb 332 XOJOM 3KCIIEPHMEHTA,

e  COKpAIIAeTCs KOJMYECTBO YYACTHUKOB IKCIIEPUMEHTA;

e TIOBBINIACTCS KA4eCTBO M MH()OPMATUBHOCTH IKCIIEPUMEHTA 3a CUCT YBEJIMYCHUS 4YHUCIIA
KOHTPOJIMPYEMBIX TTapaMeTPOB U OoJiee TIIATeIIbHOW 00paOOTKH JaHHBIX;

e pe3yibTaThl SKCIEPUMEHTOB BBIBOJSATCS OIEPATUBHO B
HanOonee ynoOHOWH ¢(opmMe — TpaduUecKkol uiIu
CUMBOJIbHON (Hampumep, 3Ha4eHHs] (DYHKIMH MHOTHUX
MEPEeMEHHBIX  BBIBOASTCS  CPEACTBAMH  MAIIMHHOM
rpadUKi B BHJIE TaK HA3bIBAEMBIX «2OPHBIX MACCUBOBY).
Ha skpane ofHOrO rpaguueckoro MOHMTOpPA BO3MOXKHO
dbopMHUpOBaHHE TIEIOW CHUCTEMBI NPHOOPHBIX IITKAJ
(BOJIBTMETPOB, aMIIEPMETPOB U Jp.), PETUCTPUPYIOIINX
napaMeTpbl SKCIIEPUMEHTATILHOTO 00BEKTA.

9.4. Kakas B3anmocBsasb me:xkny ACHU u CAIIP?

Kaxnas u3z cucrem ACHU u CAIIP, koHeuHO, UMEET CBOIO CHEIU(UKY U OTIUIACTCS
IIOCTABJICHHBIMHA LCJISIMU U MCTOAAMU HUX HOCTHUKXCHHAI. OI[HaKO O4YCHBb 4acCToO MC)KI[y 060PIMH




TUTIAMU CHCTEM OOHAapy>XKMBAaeTCSI TECHAs CBs3b, U HMX POJHUT HE TOJIBKO TO, YTO OHHU
peanu3yroTcs Ha 6a3e KOMIBIOTEPHOW TEXHHUKH.

Hanpumep, B mpoiiecce NMPOSKTHUPOBAHUS MOXKET MOTPEOOBATHCS BBIMOJIHEHHE TOTO WIIU
WHOTO WCCIEAOBAaHUSA, W, HA00OPOT, B XOAEC HAYYHOT'O HCCICIOBAHUS MOXKET BO3HHUKHYTH
NOTPEOHOCTh U B KOHCTPYMPOBAaHMM HOBOrOo Npubopa M B NPOEKTUPOBAHWU HAYYHOTO
HKCIIEPUMEHTA.

Takast B3aMMOCBSI3b PUBOIUT K TOMY, YTO Ha camoM jene «4ucThix» ACHU u CAIIP ne
OBIBacT: B KaXIOW M3 HHUX MOXXHO HaWth o0mme 3emMe”Tsl. C  IOBBIIEHHEM UX
WHTEIJICKTYallbHOCTH OHHM COMIKaloTCA. B KOHEYHOM cyere W Te H JPYyrHe JOJIKHBI
MPEACTABISITH COO0M IKCIEPTHYIO CUCTEMY, OPUEHTUPOBAHHYIO Ha PEIICHUE 3a/1a4 KOHKPETHOU
obmactu.

9.5. YUto Takoe 0a3bl 3HAHUU U IKCIIEPTHbIE CHCTEMbI ?

basa 3nanuii (knowledge base) — coBOKYITHOCTb 3HAHU, OTHOCSIIIIUXCS K HEKOTOPOH
MPEIMETHOM 00J1acTH B (POPMAITEHO MPEACTABICHHBIX TAKUM 00pa30M, YTOOBI Ha UX OCHOBE
MO>KHO OBLIIO OCYIIECTBIISTh PACCYKICHHS.

ba3bl 3HaHWI 4Yalle BCEro HCIHOJB3YIOTCS B KOHTEKCTE KCHEPMHbLIX CUCMEM, TIE C HUX
IOMOIIBIO  TPEACTABIAIOTCS  HABLIKU U  ONbIM  9KCNEpmo8, 3aHATBIX  IMPAKTHYECKOU
JeSITETIbHOCTRIO B COOTBETCTBYIOIIEH 001acTH (HampuMep, B MEIUIIMHE MM B MaTeMaTHKE).
OO0bIYHO 0a3a 3HAHUH MPEACTABIIET COOOM COBOKYNHOCMb NPABUTL 8bIEOOA.

Dxcnepmuas cucmema — 3TO KOMILIEKC KOMITBIOTEPHOTO IPOTPAMMHOTO 00eCTICUeHHS,
MMOMOTAFOIIHI YeJIOBEKY IPUHUMATh 000CHOBAHHBIC PEIICHUS. DKCIIEPTHBIC CHCTEMBI
MCTOJIB3YIOT HHPOPMAIIUIO, TIOYYCHHYIO 3apaHee OT HKCnepnos — JI0JIeH, KOTOPbIe B KaKOM-
100 00IACTH SBJISIOTCS JIYIIIAMU CTICIIHATUCTAMH.

3KCHCpTHLIe CHUCTEMBI JOJIDKHBI:

e XpaHUTb 3HAHMS 00 OMpEACICHHON MpeaMeTHON 00acTH ((haKThl, OMMMCAHUS COOBITHI U
3aKOHOMEPHOCTEMN);

e yMeTh OOMIATBCS C TIIOJIb30BaTEeNIeM HAa OTPAHWYCHHOM €CTECTBEHHOM si3bIke (T.e.
3a1aBaThb BOMPOCHI U TIOHUMATh OTBGTBI);




e 001amaTh KOMILIEKCOM JIOTHYECKUX CPEACTB JUIsl BBIBEICHHUS HOBBIX 3HAHWH, BHISBIICHHUS
3aKOHOMEPHOCTEH, 00HAPYKEHUS TPOTUBOPEUHIA;

e  CTaBWTH 3ajauy IO 3aMPOCY, YTOUHATH €€ TIOCTAHOBKY M HAXOJUTh PEIICHHE;

e OOBSCHATH NOJIH30BATENIO, KAKMM 00Pa30M MOIYUYECHO peIICHHE.

XKenarenbHo Takxke, 4TOObI IKCHIEPTHAsI CUCTEMa MOTJIa:
e cooOwWATh Takyrw HH(OpMaIMIO, KOTOpas MOBBIIIAET JOBEpPHUE IIOJb30BATENS K
DKCIIEPTHOM CUCTEME;
e  «paccka3blBaThy» 0 cebe, 0 CBOEH COOCTBEHHOM CTPYKTYpe.
OKCIIEPTHBIE CUCTEMBI MOTYT HCIHOJIB30BATHCSA B PA3IMUYHBIX OOJIACTAX — MEOUYUHCKOU

Ouaeﬂocmuke, IIpuU noucke HeucnpaeHocmeL?, pa36€al('€ NOJIE3HbIX UCKONAEMDbIX, 6bl60pe
apxumeKkmypbol KOMnblOmepHOﬁ cucmemsl U T. 1.

9.6. Kak ucnoJb3ylTCs KOMILIOTEPbI B 3 IMUHUCTPATHBHOM
ylIpaBJeHUU?

OCHOBHBIE MNPUMCHCHUS KOMIIBIOTCPOB B AIMUHUCTPATUBHOM YIIPABJIICHUU CJIICAYIOIIUC.

Anexmpounstit ogpuc. IT0 cUCTEMa aBTOMATH3AIMKU PabOThl yUpEKIE€HUS, OCHOBaHHAs Ha
WCIIOJIb30BAaHUU KOMITBIOTEPHOM TeXHUKH. B Hee 0OBIYHO BXOAT TaKME KOMIIOHEHTHI, KaK:

e TEKCTOBBIC PEJIAKTOPBI;

(] HHTCTPUPOBAHHLIC MMAKCTEI ITPOTpaMM;

e  DJIEKTPOHHbIE TAOJIHUIIBI;

(] CHUCTEMBI VIIPAaBJICHUS Oasamu JAaHHBIX

e rpaduyeckue peaKTopbl U rpaduueckue OUOINOTEKH (111 MOTYUYSHHS TUarpaMM, CXeM,
rpaduKoB H 1p.);

e  DJIGKTPOHHbBIE 3aMCHbIC KHUKKH;

e DJIEKTPOHHBIE KAJIEHAAPH C PACIUCAHUEM JIEIOBBIX BCTPEY, 3aCEJaHUN U 1Ip.;

e DJIEKTPOHHBIE KapTOTEKH, OOECHEUMBAIONIME KATaJOTH3alMI0 M IIOUCK JOKYMEHTOB
(mMceM, OTYETOB U JIp.) C TOMOUIbIO KOMIIBIOTEPA;

e aBTOMaTH4YeCKue Tele()OHHBIE CIIPABOYHMKH, KOTOpPbIE MOYKHO JIUCTaTh Ha HKpPAaHE,
YCTaHOBHUTb KypCOPOM HYHBII HOMEP M COCTUHUTHCS.

Bonee monpoOHO MHOrME W3 TMEPEUUCIICHHBIX KOMIIOHEHT OINHKCaHbl B TIJlaBe 6
«IIporpammHoe obecrieueHue».

Aemomamuszayus 00KyMeHmMoo00poma ¢ VCIOJIb30BAHUEM CIEHUAIBHBIX 3JIEKTPOHHBIX
YCTPOWCTB:

e aodanmepa (nat. adaptare — TPUCTIOCOONATH) C€6A3U ¢ hepudepuiiHbiMu
ycmpoiicmeamu, IMEIOIIETO BBIX0]] Ha TeNe(OHHYIO JTMHHIO;

e cKauepa (aHTI. scan — TOJE 3PEHHs) A BBOJA B KOMIIBIOTEP TOKYMEHTOB — TEKCTOB,
4epTexKen, rpaduKoB, pUCYHKOB, hoTorpaduii.

Inekmponnaa _nouma. ITO CHCTEMa TEPECBUIKH COOOIICHUH MEXIy IO0JIb30BaTEIIMU
BBIUUCIIUTENBHBIX CUCTEM, B KOTOPOH KOMIbIOTEp OepeT Ha cedst Bce (PyHKIMM IO XPAHEHUIO U
nepechUIKe cooOmeHni. [ ocyecTBIeHUS TaKO| MepeChbUTKN OTIPABUTENb U MOJIydaTellb He




00513aTeIIbHO AOJDKHBI OAHOBPEMCHHO HAXOJAUTHCA Y JUCIIJICCB U HE 00s13aTENIBLHO JOJIXKHBI OBITE
MOAKIIFOYCHBI K OTHOMY KOMIIBIOTCPY.

OTnpaBUTEIh COOOIICHHUS MPEKIE BCETO 3aMyCKAET MPOrpaMMy OTIPABKH MOYTHI M CO3/1aeT
daitn coobmieHusi. 3aTeM 3TO COOOIIEHUE TMepelaeTcss B CHUCTEMY NEPEChUIKH COOOIICHUH,
KOTOpasl OTBEYaeT 3a ero J0CTaBKy azapecataM. CIyCTsS HEKOTOpOE BpeMs COOOIICHHUE
AOCTABJACTCA aaApecaTy U MOMCEIIACTCA B €TI0 «NoYmossll AUWUKY, pa3MeH.[eHHBIﬁ Ha MarHUTHOM
JIMCKe. 3aTeM MOoJTydarelib 3alycKaeT MporpaMMy, KOTOpasi U3BJICKAET MOJTy4YEeHHbBIC COOOIICHNUS,
3aHOCHUT UX B apXHWB U T.II.

Cucmema KOHmMPOAA UCHOJHEHUSA IMPUKAa30B U pacnomeeHHﬁ.

Cucmema__menexkongepenyuii. 9To0 OCHOBaHHas Ha WCIIOJb30BaHUH KOMHBI-OTGpHOﬁ
TCXHUKHN CHCTEMA, IMO3BOJHAKOIIAS I10Jb30BaTC/IIM, HECMOTPSA Ha HX B3aHMHYHO
YAaJI€HHOCTh B IIPOCTPAHCTBE, a HHOI'lIa, U BO BPEMCHH, YYACTBOBATHL B COBMECTHBIX
MEPONMPUATHAX, TAKUX, KaK OpraHu3anusd U YIIpaBJICHUEC CIIOKHBIMU IIPOCKTaMU.

[Tonp3oBarenn oOecrieyuBarOTCs TepMUHATAMH (OOBIYHO 3TO IUCIUIEHM U KJIABUATYpPHI ),
MOJCOECIUHEHHBIMU K KOMIIBIOTEPY, KOTOPBIE MO3BOJSAIOT UM CBA3BIBATHCA C APYTMMH YJIE€HAMHU
rpynmnsl. [{ng nepenaun nHpopManu MEXIy YYaCTHUKAMHU COBEUIAHUS WUCIOIB3YIOTCS JIUHUU
cea3u.

Pabora cucTreMBl perynmupyercs Koopounamopom, B (DYHKIMH KOTOPOTO BXOIUT
opraHusanus padoThl YY4aCTHUKOB COBEIIAaHUsA, 00ECIeYeHne UX MPUCYTCTBUS Ha COBEUIAHUH U
nepegavya coodmaeMoi UMH HHpOpMaMK JPYTUM y4acTHUKAaM COBEIaHUs.

B HCEKOTOPBIX CHUCTEMAax TeJIeKOH(l)epeHHCBﬂSI/I YHYaCTHUKH UMCIOT BO3MOKHOCTb «BHICTHY»
Apyr apyra, 4To obecneynBaeTcs NOACOCANHCHHBIMU K CUCTEMAaM TCJIICBU3MOHHBIMHU KaMEpaMUu
U AUCIIICIMH.

9.7. Kaky1o poJib MTPAlOT KOMIIbIOTEPHI B 00yUYeHUN?

IIporecc moAroTOBKH KBaTU(UIIMPOBAHHBIX CIIEHUAINCTOB JIUTENEH U cioxeH. O0ydeHue
B CPEIHEH IIKOJIE ¥ 3aTeM B By3€ 3aHUMAET MOYTH TPETh MPOJODKUTEIILHOCTH )KU3HU YEIIOBEKA.
K Tomy ’xe B COBpeMEHHOM HH(OPMALMOHHOM OOIIECTBE 3HAHHS OYEHb OBICTPO CTAPEIOT.
UtoObl OBITH CHOCOOHBIM BBHITIOJHATh Ty WIH HHYI NPOPECCHOHATBHYIO IESTEIHHOCTD,
CHEHATNCTY HEOOXO0AUMO HENPEPHIBHO TOMOIHATH CBOE 00pa3oBaHue.

B undopmanmonnom obmecrse 3HaTh "KAK'" Baxknee, uem
3Hatp "YTO".

[TosTomy B Halle BpeMsi OCHOBHAsI 32/1a4a Cpe/IHEr0 M BbICIIEro 3TANOB 00pa3oBaHUA
COCTOMT He B TOM, YTOOBI COOOIINTH KAK MOKHO 00JIbIINI 00beM 3HAHMI, 2 B TOM, YTOOBI
HAYYHUTb 3TH 3HAHMS 100bIBATH CAMOCTOSITEJIbHO M TBOPYECKHU MPUMEHATH JJI51 OJy4YeHUsl
HOBOro 3HaHus. PeanbHO 3TO BO3MOXXHO JIMIIH C BBEISCHHEM B 0Opa30BaTENBbHBIN IMpoliecce
cpeacTB HOBBIX HMHpopManuoHHBIX TexHojoruid (CHUT), opueHTHpOBAaHHBIX HAa peaU3aIfio
1eseid 00y4YeHUs U BOCITUTAHUS.



CperncTBa HOBBIX HMH(GOPMAIIMOHHBIX TEXHOJIOTHH — 3TO MPOTPaMMHO-AIIAPaTHBIE CPEACTBA U
yCTpoiicTBa, QYHKIMOHUPYIOUIHE Ha 0a3e KOM-TIBIOTEPHON TEXHUKH, a TAK)KE COBPEMEHHBIC
CpEIICTBA M CHCTEMbI HH(POPMAIIMOHHOTO 0OMEHA, 00eCIIEYHBAIOIINE OTICPAITUH TI0 COOPY,
CO3J1aHUI0, HAKOIJICHHIO, XpaHEHHI0, 00paboTKe U nepenayn HHPOpMaLuy.

PaccMoTprM OCHOBHBIC mNepCHEeKTHBHBIC HanpasJjeHuss ucnouan3oBanusa CHHUT B
oOpa3zoBanum [52, 53].

1. ABromatusupoBaHHble oOyyawomue cucrembl (AOC) — xommiekcsh
NPOrPAMMHO-TEXHHYECKHX M  Y4eOHO-MeTOAMYEeCKHX CpeACTB, 00ecneunBaIOIIUX
AKTHUBHYIO Y4eOHYI0 JeATeJbHOCTh. AOC o0ecrneynBaroT He TOJBKO 00ydeHHEe KOHKPETHBIM
3HAHUSM, HO U IPOBEPKY OTBETOB YYAlllUXCs, BO3MOYKHOCTh IOJICKA3KH, 3aHMMATEJIbHOCTb
U3y4aeMoro Marepuania u Jp.

AOC mpenctaBisioT coOOH CIOXKHBIE YEIOBEKO-MAIIMHHBIE CHUCTEMBI, B KOTOPBIX
00beMHSACTCA B ONHO LEJIOE PSi AUCHUIUIMH: AMJAKTHKA (HaydyHO OOOCHOBBIBAIOTCS LIEINH,
COZICp’)KaHHEe, 3aKOHOMEPHOCTH W TPHHUUNBI OO0ydYeHHs); MCHXOJOTHs (YYUTHIBAIOTCS
0COOEGHHOCTH XapakTepa M JYLIEBHBIH CKJIaJ 00y4aeMoro); MojeIMpOBaHUe, MalIUHHAS
rpaguka u 1p.

OcHoBHOE cpencTBo B3ammojeiicTBus oOydaemoro ¢ AOC — pmasor. [luamorom c
oOyJaroreil CHCTEMON MOKET YIIPABJIATh KaK caM 00y4JaeMblii, TaK B cucTeMa. B mepBom cirydae
oOydaeMblil cam ompezenseT pexxuM cBoed pabotsl ¢ AOC, BbIOupas crnocod H3ydeHus
Martepuaia, KOTOPbI COOTBETCTBYET €ro WHIWBHAYaIbHBIM CIOCOOHOCTSIM. Bo BTOpoM ciyuae
METOJIMKY W CIIOCO0 HW3y4YeHHsI MaTepuana BbIOMpaeT cucTeMa, MpeabsBiss oO0ydaeMoMy B
COOTBETCTBUHU CO CIICHApUEM KaJphl yueOHOTO MaTepuaia u BONpPOochl K HUM. CBOM OTBETHI
oOydJaeMblil BBOJAUT B CHUCTEMY, KOTOpas HCTOJKOBBIBAET MMl ceOsl MX CMBICI U BbIJAeT
COOOIIEHNEe O XapaKTepe OTBETa. B 3aBHCHMOCTH OT CTETNICHH NMPABWJILHOCTH OTBETA, JTUOO OT
BOIPOCOB 00y4aeMoOro CUCTEMa OpPraHU3yeT 3alMyCK TeX WM WHBIX MyTed clieHapus oOydeHus,
BBIOMpAsi CTpaTEruio 00yUYEHUs U IPUCTIOCA0INBAsCHh K YPOBHIO 3HAHUN 00y4aemMoro.

2. JkcneprHbie odyuawmue cucrembl (JOC). Peanusyror oOydaromie GyHKIUHA U
colepKaT 3HAHHUA W3 ONPEAENEHHOW OCTaTOYHO Y3KOM mpeameTHo obmactu. 20C
pacroararoT BO3MOXHOCTSIMH TIOSICHEHHSI CTPATeTHH M TAKTHUKU PEIICHUs 3aJa4d M3ydaeMOil
NpeMETHOW 00acTH W OOECIEYMBAOT KOHTPOJbL YPOBHS 3HAHWW, YMCHHHW W HaBBIKOB C
JTUArHOCTHKOM OITUOOK TI0 pe3ysIbTaTaM OOy4YeHHUS.

3. YuyeOnble 0a3pl aaHHbiX (YB/) um yueOnnle 0a3bl 3Hanmii (YB3),
OpPUEHTUPOBAHHBIE HA HEKOTOPYIO MNpeaMeTHyro obsactb. YBJl mo3Bomsior ¢opmupoBath
HAOOpBI JaHHBIX JJIS 3a/1aHHOM yueOHOM 3aJ1auM U OCYIIECTBIATh BEIOOp, COPTUPOBKY, aHAIU3 U
00paboTKy coxeprkaleiics B 3TUX Habopax uHpopmamuu. B YB3, xak npaBuio, coaepxarcs
OIIMCAaHNE OCHOBHBIX NOHATHHI HpeﬂMeTHOﬁ 06J'IaCTI/I, CTPATCruad M TAKTHKa PCHICHUA 3aaadv,
KOMIIJICKC MpeajiaracMbIX ynpa;xHeHI/Iﬁ, INpuUMEpPOB U 3aaau HpeﬂMeTHOﬁ O6J'IaCTI/I, a TaK¥XKeE
nepevYeHb BO3MOXKHBIX OMMOOK 00ydaeMoro u HHPOpMaNus Il UX UCTIPaBICHUS; Oa3a TaHHBIX,
coepxaras nepeuyeHb METOJUUECKUX MTPUEMOB U OPTaHU3AIMOHHBIX (popM 00yUeHHS.

4. Cucrembl MyjabTuMenaua. IT03BONSAIOT peann30BaTh HHTECHCHBHBIC METOIBI U
¢dopmbl  00ydeHUs, TIOBBICHTH MOTHBALMIO OOYYECHHs 3a CYET IMPUMEHEHHS COBPEMEHHBIX
cpeAcTB 00pabOTKM ayAMOBU3YaJbHOM HH(OPMALMH, TMOBBICUTH YPOBEHb 3MOIMOHAIBLHOIO




BOCTIPHSITHSL MH(POpPMAanuu, cHOpMUPOBATh yYMEHHUS pPEATHM30BBIBATH PAa3HOOOpPa3HbIE (HOPMBI
CaMOCTOSITENIbHON AEATENBHOCTU 0 00paboTKe HHPOPMAITUH.

Cucrembl MynbTHMeMA IUPOKO UCTIONB3YIOTCS C HENbI0 H3yYSHHUS POLECCOB PA3IMIHON
OpUpOABl Ha OCHOBE HMX MOJEIHMPOBAaHUS. 37e€Ch MOXHO CHAENaTh HArisAHONH HEBUIUMYIO
OOBIYHBIM TJIA30M KHM3HB JIEMEHTAPHBIX YaCTHII MUKPOMHPA NIPH U3y4eHUN (HU3UKHU, 0Opa3HO U
MOHSATHO paccka3aTb 00 aOCTPaKTHBIX U N-MEPHBIX MUPAX, JOXOJUYUBO OOBACHUTH, KaK paboTaeTr
TOT WJIM WHOW alrOpUTM M T.I. BO3MOXXHOCTH B IIBeTe H €O 3BYKOBBIM COINPOBOKIAEHHEM
NPOMO/JEJUPOBATh PpealibHbIN Npouecc MOAHUMACT OOy4YeHHE Ha KAdyeCTBEHHO HOBYIO
CTYTICHB.

Kagpbl y4ebHOro KOMnbOTEPHOro hurbma "Tononornsa n MexaHuka" nsobpaxatoT
rmnepcdepy, aHanor obbIYHON chepbl B YETLIPEXMEPHOM NMPOCTPaHCTBE.

5. Cucrembl <BupryajabHasi peajibHOCTHL>. [IpUMEHSIOTCS TPU peNICHUH
KOHCTPYKTUBHO-TpaUUECKUX, XyA0KECTBEHHBIX W JAPYTHX 3a7ay, I7ie HeoOXOIUMO pa3BUTHE
YMEHHUS CO371aBaTh MBICJICHHYIO NMPOCTPAHCTBEHHYIO0 KOHCTPYKIIMIO HEKOTOPOTO O0BEKTA IO €ro
rpagpu4eckoMy  NpPEICTAaBICHHUIO; MpPHU  HW3YYEHUH  CTEPEOMETPHUM U  UYEpueHHs; B
KOMITBIOTEPU3UPOBAHHBIX TPEHAXKEPAX TEXHOJIOTMYECKUX IIPOIECCOB, SIEPHBIX YCTAaHOBOK,
ABUAIMOHHOTO, MOPCKOTO M CYXOIyTHOTO TpaHCHOPTa, rae ©Oe3 MOJOOHBIX YCTPOWCTB
IMPUHOUITHAIIBHO HEBO3MOXHO OTpa60T aTb HABbIKH BSaHMOHefICTBPIH YCJIOBCKAa C COBPEMCHHBIMU
CBCPXCJIOKHBIMU U OMMACHBIMU MCXAaHU3MaMU U ABJICHHUAMMU.

6. OOpasoBaTebHbIe KOMIBIOTEPHbIE TEJEKOMMYHUKALUMOHHbIC CeTH.
[To3BomsitoT 0OecTIeYnTh AMCTAHIIMOHHOEe 00yueHue ([IO) — oOydyeHHne HA PaCCTOSIHUM, KOT1a
npenogaBarejib U 00y4daeMblid pa3jejieHbl NMPOCTPAHCTBEHHO W (MJIM) BO BpeMeHH, a
yueOHBbIil Mpomecc OCyIecTBJsIETCS] ¢ MOMOIIbI0 TeJIeKOMMYHUKAIMMA, TJIaBHBIM 00pa3oM,
Ha OCHOBE CpeACTB ceTd VHTepHer. MHOrue Oy HpU STOM IOIYYalOT BO3MOXKHOCTB
MOBBIIATh OOpa30BaHHE HA JIOMY (HAampHUMEp, B3pPOCIbIE JIIOJIM, OOPEMEHEHHbIE JENOBBIMU U
ceMeiHbIMU 3a00TaMH, MOJOJEKb, MPOXKUBAIOIIAS B CEIHCKOM MECTHOCTH WM HEOOIBIINX
ropoaax). YemoBek B 1000 TEpHOJ CBOEH KM3HH OOpETAaeT BO3MOXKHOCTH JUCTAHIIMOHHO
MOJYYUTh HOBYIO MPOdecchio, MOBBICUTH CBOIO KBANM(UKAIIMIO M PACIIUPUTH KPYTro30p, IpUIeM
MPAKTUYECKH B JTIOOOM HAyYHOM WJIM YYEOHOM IIEHTpE MUpA.

B o0OpazoBaTenbHON NpaKkTUKE HAXOJAT PUMEHEHHE BCE OCHOBHBIE BHJIbI KOMITBIOTEPHBIX
TEJIEKOMMYHUKAIMH: 3JIEKTPOHHAS M0YTa, SIEKTPOHHBIE TOCKU O0BSBICHHUM, T€IEKOH(pEPEHIIUH
u Jpyrue Bo3MokHOCTH WHrepnera. /IO mpeagycmaTpuBaeT M aBTOHOMHOE HCIIOJIb30BAHUE
KypcoB, 3alMCaHHBIX Ha  BHUJCOJMCKHM, KOMHOAKT-TUCKM M  T.J. KoMmbloTepHble
TEJIEKOMMYHHUKAIMY 00€CIIeUnBaIOT:

e BO3MOXHOCTh JJOCTYTIa K Pa3IMYHBIM HCTOYHMKAM MH(OpPMaLUHU yepe3 cucremy Internet
1 paboTHI ¢ 3TOM HHPOPMAIIHEH;



e BO3MOXKHOCTH OIEPATHUBHOI 0OpaTHON CBSI3M B XOJE JHAJOra C MPENnoaBaTeieM MM C
JPyTUMH y4acTHUKaMH 00y4aroIlero Kypca;

e BO3MOXHOCTb OpPraHHM3alM¥ COBMECTHBIX TEJIEKOMMYHHUKAIHMOHHBIX IIPOEKTOB, B TOM
YHCcIie MEX/YHAPOAHBIX, TEIEKOH(PEPEHIINH, BO3MOKHOCT 0OMEHa MHEHUSMH C JHOOBIM
YYaCTHUKOM JTaHHOI'O Kypca, IIPEnoJiaBaTesIeM, KOHCYIbTAHTAMH, BO3MOKHOCTB 3aIpoca
UH(POPMALIUH 110 JII0OOMY HHTEpPECYIOLIEMY BOIIPOCY Yepe3 TeIeKOH(EPEHIIUH.

e BO3MOXHOCTb pEaju3all¥ METOJO0B JWCTAaHIIMOHHOIO TBOPYECTBA, TAKMX KAK y4acTHE B
JUCTAHIIMOHHBIX KOH(EpPeHIMAX, AUCTAHIMOHHBI <MO3rOBOW IUTYpM> CETEBBIX
TBOPYECKHX pabOT, COMOCTaBHTENbHBIN aHanmn3 uHGopManmu B WWW, nucraHTHbIC
UCCIIeI0BaTeIbCKUE paOOThI, KOJUIEKTUBHBIE 00pa30BaTEeNIbHbIE TPOEKTHI, AEIOBBIE UIPHI,
IIPAKTUKYMBI, BAPTYaJIbHBIE DKCKYPCUH JIP.

CoBmecTHast paboTa CTHUMYJNHPYET YYaIlIMXCSl HAa O3HAKOMIIEHHE C Pa3HBIMU TOYKaMH
3peHHs Ha H3ydaeMylo MpoOsieMy, Ha IMOHUCK JONOJHHUTENbHOM HHPOpPMAaLuu, HA OLEHKY
MOJTy4aeMbIX COOCTBEHHBIX PE3yJIbTATOB.

9.8. Kakyo pojib UIpalOT KOMNBLIOTEPHI B YIIPABJICHUH
TEXHOJOTMYeCKUMHU npoueccamu?

OCHOBHBIX HpI/IMeHeHI/Iﬁ ABa:

e B TIUMOKMX aBTOMaTH3UPOBaHHBIX IpousBoacTBax (['AIl);
e B KOHTPOJIbHO-U3MEPUTENIBHBIX KOMIUIEKCAX.

B 2UOKux ABMOMAMUUPOBCAHHBIX nPOU3600CMEAX KOMIIBIOTEPBI (vm
MHUKPOIPOIIECCOPHI) PEIIAIOT CIEAYIONINE 3a1a4uu:

e  YIPAaBIICHHE MEXaHU3MaMU;
e  YNPABJIEHUE TEXHOJIOIMYECKUMU PEKUMAMU;
e  yIpPAaBJIEHUE MPOMBILIUIEHHBIMU pOOOTaMH.

[IpumMeHeHre KOMUIBIOTEPOB B YIPABICHUH TEXHOJOTHUECKHMMHU IPOIECCAMH OMpPaBAaHO
TOT/1a, KOTJ]a CYIIECTBYET MOTPEOHOCTh B YaCTHIX M3MEHEHUAX peanm3yeMbix GyHkimid. [Tpumep
rHOKHUX aBTOMAaTU3UPOBAHHBIX MTPOU3BOJICTB — 3A600b1-p0OOMbL B SIIOHUM.

OnHOW M3 HOBBIX 00JIaCTEH SIBIIACTCS CO3[IlaHWE Ha OCHOBE TEPCOHATBHBIX KOMITBIOTEPOB
KOHMPONbHO-UMEPUMENbHOU ANNAPAmypel, ¢ TOMOIIBI0 KOTOPOM MOKHO MPOBEPATH U3ACIIUS
PSIMO HA HPOU3600CHMBEHHOU TUHUU.

B pa3BuTBIX cTpaHax HalaXXeH BBITYCK MPOTPaMMHOrO OOECNedYeHHs W CIEeHHaTbHBIX
CMEHHBIX IUIaT, [O3BOJISIIOIIUX Hpespaujamy KOMRbIOMEDP 6 6bICOKOKAUECHEEHHYIO
U3MepUmMebHyI0 U UCHLIMAMENbHYI0 CUCHEM).

KomMreroTepsl, OCHAIlEHHBIC MOAOOHBIM 00pa30oM, MOTYT HCIOJIh30BAaThCS B KadeCTBE
3aOMMHAKIIUX HHPPOBHIX OCHMLIOIPadoB, YCTPOICTB cOOpa JAHHBIX, MHOIOLEJIE€BbIX
H3MepHUTeJbHbIX NIPUOOPOB.

[IpuMeHeHre KOMITBIOTEPOB B KadyeCTBE KOHTPOJIbHO-M3MEPUTENBHBIX HPUOOPOB Oojee
3¢ (eKTUBHO, YeM BBIITYCK B OTPAHUYEHHBIX KOJMYECTBAX CHEIHATU3UPOBAHHBIX MPUOOPOB C
BBIUHCIUTEIbHBIMU OJIOKaMHU.



Asmomamusuposannoe padoouee mecmo (APM, padovasi craHusi) — MeCTO oneparTopa,
KOTOpoe 000py10BaHO BCEMH CPeICTBAMHU, HE00X0AMMbIMH /1JIsl BHITIOJTHEHUS
onpeaeaeHHbIX (PYHKIHIA.

B cucremax 00pabOTKM MaHHBIX M yUpeKACHUSAX 00baHO APM — 3T0 nucruieit c
KJIaBHATypOH, HO MOJKET HCIOJIb30BaThCsl TAaKXKe M IPUHTEp, BHEIIHUE 3allOMMHAIOLIEEe
YCTPOMCTBO U Jp.

9.9. Kakyo poJib HIpalOT KOMIbLIOTEPHI B MeAUIIMHE?

Bpauu ucnonp3yroT KOMIIBIOTEPBI U1 MHOTUX BaJKHBIX ITpUMeHeHnH. HazoBeM HEKOTOpBIE
U3 HUX.

KoMmnbloTepHasi anmapatypa HIHPOKO HCHOJb3yeTcsl NPH IOCTAHOBKe /JMarHo3a,
NpoBeJeHUN 00CJIeJOBAHUI M NMPOPUIAKTHYECKHX OCMOTPOB. [IprMepsl KOMMbIOTEPHBIX
YCTPONCTB U METOOB JIEYEHUS U TUaTHOCTUKU:

*  KOMINBIOTEPHasi TOMOrpadgus U siiepHas MeIMUMHCKAA
AHATHOCTMKA — JIal0T TOYHBIE MOCIONHBIE N300paKEeHUS
CTPYKTYp BHYTPECHHUX OPTaHOB;

*  YJBTPa3BYKOBasi JAWATHOCTHKA W 30HJIMPOBAHUE —
UCTIONB3ysT A(P(GEKTHl B3aUMOACHCTBHS IMANAIONINX U

OTPOKEHHBIX  YJIbTPa3BYKOBBIX  BOJIH,  OTKPBIBACT
OeCUnCIIEHHbIE BO3MOKHOCTH JUTS MOy YCHUS
n300paKeHHI BHYTPCHHUX OPraHOB M HWCCICAOBAHHS HX
COCTOSIHHS;

*  MHKPOKOMNBIOTEPHbIE TEXHOJOTHH PEHTTeHOBCKHUX
HccIeI0BaHME — 3aloMHEHHble B IUQPOBOH ¢opme
PEHTI€HOBCKME CHUMKH MOTYT OBITh  OBICTPO |
KaueCTBEHHO 00pabOoTaHbl, BOCIIPOU3BEACHHI U 3aHECECHEI B
apX¥B U CPaBHEHUSI C TMOCIEAYIONMMHA CHUMKAMHU 3TOTO
naIrueHTa;

*  3aJaT4YHK (BOJIUTEIb) CEPAEYHOr0 PUTMA;




*  yCTpoicTBa IbIXaHUS U HAPKO3a;

»  JIy4yeBasi Tepanus c MHKPONPOLEeCCOPHBIM
ynpaBJjeHHeM —  oOecmeynBaeT BO3MOKHOCTb
NpUMEHEeHHs1 Ooyiee HaAeKHBIX M MIAJAIIMX METOJIOB
00TyueHHUs;

*  yCTpOWCTBA IMATHOCTHKH U JOKAJIN3ANMU MOYEUHBIX U
JKeJTYHBIX KaMHeH, a TakKe KOHTPOJs Ipolecca uX
pa3pyllieHUs] TPU TIOMOIIY HAPYXKHBIX YIapHBIX BOJH
(muroTpunCus);

* Je4yeHHe 3y00B M TPOTe3UPOBaAHMEe C IOMOIIBIO
KOMIIBIOTEPA;

* CHCTeMbl C MHUKPOKOMIBIOTEPHBIM YIIPABICHUEM IS
UHTEHCHBHOI0 MEeULMHCKOI0 KOHTPOJIS MALMEHTA.

KommnbroTepHbie CETH UCTIONB3YIOTCS IS MePeChIKM COO0IEeHUiT 0 IOHOPCKHUX OpraHax,
B KOTOPBIX HYKIAKTCS 00bHbIE, 0XKUIAIOININE ONEepaIlH TPAHCIUIAHTAIIHH.

BaHkn MeIMIHHCKUX JAHHBIX TTO3BOJISIIOT MEIUKAM OBITh B KypCe IOCIICAHUX HAYYIHBIX U
IIPAKTUYECKUX JOCTHKECHUM.

KomnbroTepsl MO3BONSIOT YCTAaHOBUTh, KAaK BIUSET 3arpA3HEHHOCTb BO3AyXa Ha
3200J1€Ba€MOCTh HACEJIEHUSl JAaHHOTO paiioHa. KpoMe Toro, ¢ Mx HOMOILBIO MOXKHO H3y4aTb
BJIMSIHME YIAapOB Ha pa3IuyHble YacTH Tejla, B YAaCTHOCTH, IOCIEACTBUS yjAapa IpHU
aBTOMOOMJIBHON KaTacTpode A7t deperna 1 HO3BOHOYHHUKA YEeTIOBEKa.
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Puc 9.1. Opranusauus paboTbl B KOMNbIOTEPU3MPOBAHHOM
oTAeneHnn nevyebHoro yypexaeHus

KOMHBIOTCpHaH TCXHUKA HUCIHOJB3YCTCA IJId oﬁyqe}mﬂ MEAUIMHCKHX paGOTHI/IKOB
NPAKTUY€CKUM HaBBIKaM. Ha stot pa3 KOMIIBIOTCP BBICTYHACT B POJIN 60J'ILHOFO, KOTOpOMY
Tpe6yeTc;I HEMCIJICHHAsA IIOMOIIb. Ha ocnoBanuu CUMIITOMOB, BbBIJAHHBIX KOMIIBIOTCPOM,
06y‘1&IOH.IHI>iC5[ AOJKCH OIIPEACIIUTE KYpC JICUCHUA. Ecmn on OI_HI/I6C$I, KOMIIBIOTCp Cpa3y
IIOKa3bIBACT JTO.

Komnbpiorepsl HCHONB3YIOTCS IS CO3AAHUSL KAPT, MMOKA3bIBAKIIUX CKOPOCTh
pacnpocTpaHeHus MUIAEeMUil.

KomnbroTepsl XpaHAT B CBOCH NaMsTH HCTOPUH 00J1e3Hell MAHeHTOB, YTO OCBOOOXKIAaeT
Bpaueil oT OymMakHOW pabOTHI, HA KOTOPYIO YXOJUT MHOIO BPEMEHHM, U MO3BOJISET OOJblle
BPEMEHU YAEIATh CAMUM OOJIbHBIM.

Ha pucynkax moka3aHo, Kak OpraHu3yeTcs padoTa B IMOJIHOCTHIO KOMITBIOTCPU3HPOBAHHOM
OTJIeJIeHUH JieyeOHOoro yupexkaeHus. [IpuMeHeHHe KOMIBIOTEPOB MEPEBOIUT MEIUIUHY Ha
WHOM, 0oJiee BBICOKMI KauyeCTBEHHBIM ypOBEHb M CIOCOOCTBYET AalbHEHINIEMY IMOBBIIICHUIO
YPOBHS M KAUECTBA KU3HH.



9.10. Kak ucnoJyib3yoTcss KOMIBIOTEPHI B TOProsJjie?

B opraEm3anui KOMIBIOTEPHOTO OOCIYKMBAaHHUS TOPTOBBIX MPEINPUSATHIA OOJbIIOE
pacrpocTpaHEeHHE IMOJYyYMJI TaK Ha3bIBaeMbli IITPUX0BOM Ko (Oap-kox). OH mpencTaBiseT
co00il cepMI0 IIMPOKHX M Y3KHX JIMHMI, B KOTOPbIX 3amin(ppoBaH HOMep TOProBoOro

H3Je/Ius.
J2CFTR 005

bap-kopg
9T10T HOMCD 3allMCaH Ha 3TUKCTKE U3ACIIUA OABAXKIbI: B (bopMe ABYX IATU3HAYHBIX YUCCIT U
B BUJIC IUPOKUX U y3KuX JUHUU. [lepBble msaTh nudp ykaspiBaloT (GUPMY-NOCTABIINKA, a
Apyrue mnsiTb — HOMEpP H3/eJUsi B HOMEHKJAType BbINYCKaeMbIX JAaHHOUW (upmoii
TOBAapOB.

¥

JIyis meyaTH IITPUXOBBIX KOJOB HCIIOJIB3YIOTCS CIICIHAIbHBIC MPUCTABKU Ha OOBIYHBIX
npuntepax. llomyueHHBIE KOIbI CYHTHIBAIOTCA C TIOMOIIBIO CKAaHEPOB, MpeoOpaszyroTcs B
ANEKTPUUECKUE UMITYJIbChI, TEPEBOASATCS B JBOMYHBIA KOJI U TEpeAaloTcs B TMaMsTh
KOMIIbIOTEPA.

Hcnonp3ysi MTPUXOBOM KOJA, KOMIIBIOTEp MeYaTaeT Ha BbIIaBAEMOM MOKYIMATEII0 YeKe
Ha3BaHHE TOBapa U €ro LeHy.

WMudopmanus 0 KaxI0M UMEIOIIEMCsl B Mara3uHe WK Ha CKJIaJie TOBape 3aHECCHa B 0a3y
naHHbIX. [1o 3ampocy KOMITBIOTEP aHATTU3UPYET:

e KOJMYECTBO OCTaBIIETOCS TOBAPA;
e TMpaBUJIa €T0 HATOTOOOIOKEHUS;
e [OpUIUYECKHE OPAaHUYEHHUS HA €T0 MPOAAXKY U Jp.

OpnHOBpeMEHHO C Mojauel CBEACHHMH O NPOAAHHOM TOBape Ha JUCIUIEM KaccoBOro
arnmapara KOMIIBIOTEpP MPOU3BOJUT COOTBETCTBYIONIYI0 KOpPpPeKUHMI0 (YTOYHEHHE) TOBAPHOM
BEJIOMOCTH.

OOBIYHO TIpOrpaMMHOE 00ECIeYeHHe YCTPOCHO TaK, YTO CBOAHAs MH(OpMALIUA O HATUMYUU
TOBAapOB BBIJACTCS YIPaBJSIONIEMY Mara3uHa K KOHI[y pabouero nHsa. Bwmecte ¢ Tem
YHPAaBJSIIOUHI HMeeT BO3MOKHOCTH OOHOBJIAATH JaHHbIEe 00 N3MEHEHHUH II€H U MOCTYIUICHUH
HOBBIX TAPTUH TOBAPOB.

B mepcriekTuBe TOProBis, MO-BUAMNMOMY, TIPEBPATUTCS B KOMIBIOTEPU30BAHHYIO
NMPOoJa:Ky TOBAPOB M0 3aKa3aM.

To e camoe mporpaMMHOe oOecrieueHre, KOTOPOe IPUMEHSIETCS JIJIsl OpraHU3aliy yueTa B
TOProBJIC, MOXHO HCIIOJb30BATb W JIA APYTUX ueﬂeﬁ, HalpuMmep g KOHTPOJIA HaJIW4dus
KOMIUIEKTYIOIMX HW3JeUi Ha 3aBOJCKOW COOPOYHOH JIMHHHM, ydeTa CIUIABISIEMBIX IO peEKe
OpeBeH U JIp.



9.11. Uto Takoe 3JIeKTPOHHbIE IeHbI'M?

OnHOM M3 BaXHEWIINX COCTABJISIOMNX MH()OPMATU3AIMH CTAHOBHUTCS MEPEX0]] ICHEKHO-
KpeIUTHON 1 (PUHAHCOBOM C(epbI K 3JIEKTPOHHBIM JCHBIaM.

OCHOBHBIE HaIpaBJICHUS UCITIOJIb30BaHUA 3JICKTPOHHBIX JCHET CIICAYIOIINUC:

Toprosisi 0e3 Hamumunbix. Orulata TPOW3BOIUTCS C HCIOJIH30BAHUEM KPEAHUTHBIX
KapToyeKk. VMes BMECTO HaJMYHBIX JIEHET KPEIUTHYIO KapTOUKy, MOKYIATeNlb MpHU JII0OOH
MOKYIIKE pacIljlauuBacTCs HE HAJMYHBIMH, 2 aBTOMATHYECKHM CHHMAaeT €O CBOEro cyera B
0aHKe HY:KHYI0 CYMMY JleHer U NepechlIaeT ee Ha cueT marasmna. Cucrema TOproiu 0e3
HannaHblXx POS (anrn. Points of Sale System — cucremMa KacCOBBIX aBTOMATOB) BBITIOJNHSET
crnenyromme QyHKINu:

° BepI/I(l)I/IKaI_II/IIO KPCAUTHBIX KAPTOUCK (T.e. YAOCTOBCPCHUC UX HO,Z[J'II/IHHOCTI/I);
e CHATHUC ACHCT CO CUHCTA MOKYNATCJIA,
e TMCPCUHUCIICHUC UX HA CUHCT MpoaaBIa.

POS — naubonee MaccoBas W TOKa3aTelbHAsi BETBb CHUCTEMBI AJICKTPOHHBIX JeHer. OHa
crioco0OHa Takke 0OHapy>KUBaTh MaJieHIlINe XUIIEHUS HATMYHBIX JeHEeT U ToBapoB. CBeleHHs Ha
KPEIUTHYI0 KapTOYKy HAHOCSTCS MeTOJ0M MATrHMTHO#N 3amucu. B Kaxmyio KpeauTHYIO
KapTOUKy BCTaBJI€Ha MarHUTHas Kapra — HocuTenb HMH(popMmanuu. Ha MarHuTHyio Kapry
3apaHee 3aMUCHIBAIOTCS CIEAYIONIUE TaHHBIE:

e HOMEp JIMYHOTO CYCTA;

e Ha3BaHuc 0aHKa;

e CTpaHa;

e  KaTeropus IaTEKECIOCOOHOCTH KITUCHTA;
e pa3Mep MPEAOCTABICHHOTO KPEANTA | T.JI.

Cuuraercs, 4TO caMu 10 ceOe KpeauTHbIe KapTouku 3KOHOMAT 10% pacxomoB Ha oriaTy
TOBapOB.

Pazmennbie apToMaThl. OHM yCTaHABIMBAIOTCS OaHKaMU TOJBKO JJISi CBOMX KIIMEHTOB,
KOTOPBIM TIPEIBAPUTENLHO BBIJIAaHbl KPEAUTHbIE KapTOouku. KiMeHT BcTaBisieT B aBTOMAT
KPEAUTHYIO KapTOYKy M HaOWpaeT IUYHBIA KOJI M CyMMy, KOTOPYIO OH JKEJaeT HMETh
HAJIMYHBIMH. ABTOMaT 1O OaHKOBCKOH CETH TMpOBEpseT MpPaBUIBHOCTh KOJa, CHUMAeET
YKa3aHHYI0O CyMMY CO CYeTa KJIMEHTa M BbIJaeT €€ HaIMYHbIMU. YacTo HECKOJIbKO OaHKOB
O00BETMHSIOTCS U CO3JAIOT OOIIYIO CETh PA3MEHHBIX aBTOMATOB.

bankoBckue caejakm Ha aoMy. 3a He6OJ'IBIJ_Iy10 MCCAYHYIO ILIATy IIPU HAJIWYHUKU JOMa
NEPCOHAJIBHOI'O KOMIIBIOTEPA U MOJEMA BKIAAUYUK MOKCT CBA3BIBATHCA 4CPE3 TGJ'IG(i)OHHYIO CCTh
C KOMIIBIOTCPU30BaHHBIMU 0aHKOBCKUMH OopraHu3alusaIMU U MOJIyYaTb OT HUX ooraTbli H8.60p

YCIIYT.

Berpeunsie 3auérel. IIo BceMy MHpPY AakTUBHO BHEAPSIOTCS JJIEKTPOHHBIE CHUCTEMBI
NOTPEOUTETBCKOrO KPEANUTa M B3aUMHBIX PACUETOB MEXIy OaHkamM o obmemy utory. Takue
CHCTEMBI PEaIM3YIOTCS B BHUJEC AaBTOMATUYECKUX KAUPUH208bIX (AHTI. clearing — OYHMCTKA)
BerynciutenbHbIX ceteir ACH (Automated Clearing House). Ilo cetm umyT HE TOJBKO
0aHKOBCKHE JIOKYMEHTBHI, HO M HWH(pOpMAIMs, BaKHas I NPUHATHS OTBETCTBEHHBIX
(MHAHCOBBIX PEILICHHH.



Onnara ycerHo. OHa 3aKiI09acTcs B OIUIATe CUETOB MO TeNePOHY C TapaHTUPOBAHHBIM
OMO3HABAaHMEM KPEAUTOpA IO TapoJo U roiocy. Jpyroit cmocod COCTOMT B HCIOJIb30BaHHUU
YCTPOWCTBA, CIIOCOOHOTO TepenaBaTh MO TeledoHy (aKCHMHUIIBHBIE M300paKCHHS IEHEKHBIX
YEKOB M c4YeTOB ((hakCUMUIIBHBIA — OT NaT. fac simile, — TouHOE BOCIpPOM3BENCHNE TOIIUCH,
JIOKyMEHTA U T.1I. Tpa)iueCKuMU CpeICTBaMHu ).

Hap;my C OYE€BUIHBIMU U OYCHb GOHBLHI/IMI/I OpeuMyticCTBaM C 3JICKTPOHHBIMU JICHbBI'aMU
CBSI3aHBI U CIIOXKHBIC MPOOJIEMBbl — OT (DMHAHCOBBIX JI0 MPABOBBIX (''2JIEKTPOHHBIE OTpadieHus",
HepeUB DJCKTPOHHBIX JIEHET U3 OJHON CTpaHbl B APYTYIO M Ap.). DIEKTPOHHbIC JACHBI'H €CTh
HEM30€XKHBIN pe3yJIbTaT HAYYHO-TEXHHUYECKOTO TIporpecca B ICHEXKHO-KPEIUTHOM cdepe.

9.12. Kak npuMeHATCH KOMIIBIOTEPHI B CEJIbCKOM X0351lCTBE?

Nmes xommbroTep, hepmMep MOXKET JEerKo M OBICTPO paccuuTaTh TpeOyemoe sl TmoceBa
KOJIMYECTBO CEMSIH M KOJIHMYECTBO YyMOOPECHHWH, CIUIAHHMPOBATh CBOW OKJKET W BECTH YYeT
JIOMAIITHETO CKOTa. KOMIBIOTEpHBIE CUCTEMBI MOTYT IUTAHUPOBATH CEBOOOOPOT, PACUUTHIBATH
rpaduK MoJIMBa CEIbX03KYJIBTYP, YIPABISATH MMOAaYeH KOPMa CKOTY U BBITMOJHATH MHOTO JAPYTUX
MOJIE3HBIX (DYHKITHIA.

Ha nammx riazax nNpoMCXOAWUT TEXHOJIOTMYECKas PEBOJIIOLMSA B CEIbCKOM XO3iHCTBE —
KOMIIBIOTEPBl M WHAWBUAYAIbHbIE MHUKPOAATYMKH MO3BOJSIOT KOHTPOJIUPOBATH COCTOSHUE U
PEKUM Ka)XIOTO OTAEIBHOTO J>KMBOTHOTO M PACTEHHUS. DTO BBICBOOOXKIACT 3HAYUTEIHHBIC
MaTepuaIbHbIE U JIIOJICKUE PECYPCHI, PE3KO YIIyUIIAeT Kaue€CTBO KU3HU YEJIOBEKA.

B xauecTtBe nmpumepa npuseaem nopraTuBHbIi koMibioTep AgGPS 170 kommanuu Trimble,
NpeIHA3HAYCHHbIM JUIS TPUMEHEHHS B CaMBIX TSDKENBIX YCJIOBHUSX, COIYTCTBYIOIIUX
CEJIbCKOXO3SUCTBEHHBIM paboTaM. OTOT KOMIIBIOTEP MOKHO HCHOJIb30BaTh KaK B PYYHOM
BapuaHTe, TaK M MOHTHPOBaTb B aBTOMOOWIb. C €ro MOMOIIBI0O MOXHO YIPaBIATh
CEJIbCKOXO03SMCTBEHHBIMU paboTaMu, MPOCMaTPUBATh KapThl MOJIEH, perucTpUpOBaTh pa3InyHbIC
JTAHHBIE O COCTOSIHUM TIOYBBI U MOCAKEHHBIX CENIbCKOXO3SHCTBEHHBIX KYJIbTYp U Jp. OCHOBHBIE
xapaktepucTuku komnsrorepa AgGPS 170:

e TOJIHOCTBIO TEPMETUYHBIN U yAapOCTONKUH (BBIAEPKUBAET MaJIEHUE C BBICOTHI B 1,2 M);
e (yHKIMOHUpYET B TeMIiepaTypHOM Auamna3one ot -30 mxo +60 rpagycos Llenbcus;

CenbCKOX035MCTBEHHbIN
komnbroTep AgGPS 170

e pecypc pabotsl oT 6arapeit — 1m0 40 gacos;

e JIAaHHBIC COXPAHSIOTCS Ha CbEMHOM KapTPHJIKE MaMSITH;

e pabGoraer mon ymnpaeieHueM OC MS Windows CE; wucmonb3yercs crenuaibHOES
pOTrpaMMHOE 00ECTICUeHHE ISl CEITbCKOTO X03S1CTRA,;



e C IOMOUIbIO KOMIbIOTEPA MOKHO 3alHUCHIBATh Pelbed) MECTHOCTU M CO3JaBaTh MOJIEBbIC
TonorpaduyecKkue KapThl, UCIONb3YS JaHHbIE T€OMH(POPMAIIMOHHBIX CUCTEM, BEIYUCTSATh
TUTOIAAM TIOJIeH U 00pabaThIBaTh CTATUCTHYECKUE JAHHBIE IO MOJIEBBIM padoTaMm;

e TMPU COCIWHEHUU C CHUCTEMOW pazOpbI3TUBATENCH KOMIBIOTEP MOXKET PEerHCTPUPOBATH
JTaHHBIE O MPUMEHEHUHM XUMHUKATOB M aBTOMAaTUYECKH T'€HEPUPOBATh COOTBETCTBYIOLINE
KapThl U OTYETHI;

e ¢ mnoMomplo cooTBeTcTByomero IIO BO3MOXHO pPETUCTPUPOBATH JIaHHBIE CO
CUMTHIBATENIEH IITPUX-KOJOB, JATUUKOB CIIEKEHHUS 32 COCTOSHUEM OKPYXKAIOLEH Cpeabl
Y TIOTOJBI U JP.

9.13. Bonmpochl 1ist CAMOKOHTPOJIA

9.1. Pacckaxute 00 OCHOBHBIX HANPABJICHHIX HMCIIOJIB30BAHUS KOMIIBIOTEPOB B JKHUIIUIIAX
JTIoIe!.

9.2. Kak BbI npejcTaBisieTcs cede nHhopMaIrmoHHoe 001mecTBo?

9.3. Kakue pyHknmum obecrieueHus KU3HEISATSIIBHOCTH KIIHIIA BO3JIAral0TCs CETOAHS Ha
KOMITbIOTEP?

9.4. Kakne BHIbI TOBCEIHEBHBIX HH(POPMAIIMOHHBIX TOTPEOHOCTEH JIIO/IeH 00eCTIeYnBalOT
KOMITBIOTEPHI?

9.5. B yem cyTh npouecca nHpopMaTH3aUK 00pa3oBaHUsI?
9.6. Kakue 3a7auu pemaroTcsi ¢ TOMOILBI0 aBTOMAaTH3UPOBAHHBIX 00YYarOIUX CUCTEM?
9.7. Yto Takoe AMCTAaHIIMOHHOE 00y4eHue?

9.8. HasoBure OCHOBHBIE TNEpCIIEKTUBHbIE HampaBieHus ucnoias3oBanus CHUT B
o0pa3oBaHUH.

9.9. Pacckaxxute 00 007acTIX NPUMEHEHHS CUCTEM BUPTYaJIbHOW PEaTbHOCTH.

9.10. HazoBuTE OCHOBHBIE KOMIOHEHTHI KOMITBIOTEPHBIX O(PUCHBIX TEXHOIOTHA.

9.11. Kakuie mpenMyIiecTBa UMEET JICKTPOHHASI MOYTA TI0 CPABHEHHIO C OOBIYHON MTOYTOM?
9.12. Ha3oBuTe (hyHKIIMH KOOPAUHATOPA CUCTEMBI TEIICKOH(PEPECHITHH.

9.13. Ha3zoBuTe TemMBbI TeNeKOH(EPEHIINH, B KOTOPBIX BBl XOTEJIH OBl y4aCTBOBATb.

9.14. Kakum BaM TpejCTaBiseTcs WHPOPMALMOHHOE HAIOJHEHWE 0a3 JaHHBIX BaIIeTo
y4eOHOT0 3aBe/IeHNs?

9.15. Kakue MeMIIMHCKHE TEXHOJIOTUH M CIIOCOOBI JICYSHHUS CTaJId BO3MOXKHBI C pa3BUTHEM
KOMITbIOTEPHON TEXHUKH?

9.16. Hepe‘lI/ICHI/ITC OCHOBHBIC KOMITOHCHTBI aBTOMATU3UPOBAHHOT'O OCI)I/ICEI.

9.17. Yto Takoe POS-cucrema? Kakue Buabl yCIyTr NpeAOCTaBISIET CUCTEMA IEKTPOHHBIX
JeHer?



9.18. Kakuie ¢pyHKIIMY BBITIOJHSIET CHCTEMA TOPTOBIIN 0€3 HATUYHBIX ?
9.19. Kak ycTpoeHa kpeIuTHasi KapTouka?
9.20. Kakue QpyHKIHH peali3yl0T aBTOMATHYECKUE KITUPUHTOBBIE KOMITBIOTEPHBIC CeTH?

9.21. HaszoBuTe mpEeUMyIIECTBA M HEJOCTATKH CHCTEMbl KOMIIBIOTCPU3UPOBAHHBIX
0aHKOBCKHUX PacyeTOB.

9.22. Kakue npumeps! 3(h(HEeKTHBHOTO MPUMEHEHUSI KOMITBIOTEPOB B CEIBCKOM XO3SHCTBE
BbI MOKETE HA3BaTh?




CJy10Bapb OCHOBHBIX IOHATHN U TEPMUHOB

ABTOMaTU3npoBaHHOe pabouee mecto (APM, paboyasa ctaHuuA).

Mecto onepaTopa, 000pyI0BaHHOE BCEMH CPEIICTBAMH, HEOOXOTUMBIMU IS
BBITIOJTHEHUSI ONpeIeI€HHbIX QyHKIMN. B cructemMax 0o0pabOTKM TaHHBIX U YUPEKACHUIX
00b14HO APM — 3T0 nucmuieli ¢ Ki1aBUaTypoi, HO MOKET MCIOIb30BaThCS TAKXKE U
npuHTep, BHEHHuE 3Y u 1p.

ABTOMaTM3npoBaHHbIe oby4yarowme cuctembl (AOC).

KomMriekcersl mporpaMMHO-TEXHUYECKUX U Y4EOHO-METOANUECKUX CPEJICTB,
00eCIeYnBAIONINX aKTUBHYIO YUCOHYIO JCSATSILHOCTD: 00YUCHHE KOHKPETHBIM 3HAHUSM,
MIPOBEPKY OTBETOB YYAIIUXCsl, BO3MOXKHOCTh MOJCKA3KH, 3aHUMATEIIbHOCTh U3Y4aeMOr0o
MaTepuana.

ABTOMaTU3NpPOBaHHbIE CUCTEMbI Hay4YHbIX uccnegosaHum (ACHW).
HpCI[HaL’.HaT-IeHI)I AJId aBTOMAaTU3alluy HAYYHBIX SKCIICPUMCHTOB, a TAKIKEC IJIA
OCYIIECTBIICHUSI MOJICTTUPOBAHUS HCCIEAYEMBbIX O0BEKTOB, IBICHUHN U MPOIIECCOB,
HN3YYCHUC KOTOPBIX TPaAULIWMOHHBIMA CPECACTBAMH 3aTPYAHCHO UJIKM HCBO3MOKHO.

ApanTep.

VY CTpOoRCTBO CBSI3U KOMIIbIOTEPA ¢ epUEpUITHBIMU YCTPOUCTBAMH.

Appec.

Howmep koHKkpeTHOTO (aiiTa orepaTuBHON NaMsITH KOMITBIOTEPA.

Anrebpa noruvku.

Pasnen MaTEMAaTUKU, HSanIOHIHﬁ BBICKA3bIBaHUA, paCCMATPHUBACMBIC CO CTOPOHBI UX
JIOTUYECKHUX 3HAaYCHUH (MCTUHHOCTH WU JIOXKHOCTH) U JIOTHUECKHUX OTepallfii HaJl HUMH.

Anroputm.
3apaHee 3aJaHHOE TIOHATHOE U TOYHOE MPEANUCAHNE BO3MOKHOMY HUCIOTHUTEIIO
COBEPIIUTH ONPEJICTCHHYIO OCIEA0BATEIbHOCTD IEUCTBUM IJIS MOTyYEHUST PEIICHUS
3a/1ayy 32 KOHEYHOE YHCIIO IIaroB.

AndaBurT.

OUKCHPOBAHHBIN VISl TAHHOTO SI3bIKa HA0OP OCHOBHBIX CUMBOJIOB, T.€. "OyKB andasura",
U3 KOTOPBIX JOJKEH COCTOSITh JIF0O0OM TEKCT Ha 3TOM si3bike. Hukakue apyrue CMMBOJIBI B
TEKCTE HE JIOMYCKAIOTCs.

AHTNBUpPYCHbIE NporpamMmsbl.

[Iporpammebl, mpeAOTBpaIaONIUe 3apaskeHne KOMIIBIOTEPHBIM BUPYCOM U
JIMKBUAUPYIOIIHEC MOCIICACTBUA 3apaKCHHA.

ApudmeTuko-nornyeckoe yctpoucrteo (AJTY).

YacTe npoueccopa, KOTopasi IpOU3BOAUT BBIITOIHEHUE ONEPALAN, ITPELYCMOTPEHHBIX
JAHHBIM KOMIBIOTEPOM.

Apxutektypa poH HenmaHa.

ApXUTEKTypa KOMITbIOTEPA, UMEIOIIET0 OJTHO apU(PMETHKO-IOTHIECKOE YCTPOMCTRO,
yepes KOTOPOEe MPOXOINUT MOTOK JAaHHBIX, U OJTHO YCTPOMCTBO YIIPABJIEHHUS, Yepe3
KOTOPOE MPOXOIUT MOTOK KoMaH1. CM. Taxxke “[Ipunimmne! dhon-Helimana”.

ApxuTeKkTypa KoMnbloTepa.

Jlorudeckas opranuzaius, CTpyKTypa U pecypchl KOMIIBIOTEPA, KOTOPBIE MOXKET

UCTIOJIB30BaTh MporpaMMuct. OnpeaenseT NpUHIHUIE 1eHCTBHS, HTHPOPMAIIMOHHBIC

CBSI3H U B3aIMHOE COE€IUHEHHE OCHOBHBIX JIOTHYECKHUX y3JI0B KOMIBIOTEPA.
Accembnep.

Cwm. A3bIk accembiiepa.

ASCII.

Yuraercs "acku'". AMEpUKaHCKHANA CTaHIAPTHBINA KoJ1 oOMeHa nHpopmanueit. [1upoko
UCTIONB3YeTCs U1 KOAUPOBaHUs B BUJE OaiiTa OyKkB, (P, 3HAKOB ONepanuil 1 IpyTrux
KOMIBIOTEPHBIX CUMBOJIOB.

Ayanoapantep (Sound Blaster, 3BykoBas nnarta).




CrnieunanbHasi 3JI€KTPOHHAs IUI1aTa, KOTOPast MO3BOJISIET 3alMChIBATh 3BYK,
BOCIIPOM3BOANTH €T0 U CO3/1aBaTh IPOrPAMMHBIMH CPEJICTBAMU € IIOMOILIbI0 MUKPO(OHa,
HAYIIHUKOB, INHAMUKOB, BCTPOEHHOT'O CHHTE3aTOpa U JIpyroro 000py10BaHMUs.

Bbasa paHHbIX.
OnvH WM HECKOJIBKO (haiiyoB TaHHBIX, MPETHA3HAYCHHBIX JUTSI XpaHCHHS, H3MCHEHUS
00paboTKu O60IBIINX 00HEMOB B3aMMOCBA3aHHON HH(MOPMAITUH.

Banr.
I'pynna u3 BocbMH OMTOB, paccMaTpuUBaeMasi PH XpaHEHUH JaHHBIX KaK €INHOE IIEeII0e.

BubnuoTteka ctaHOapPTHbLIX NOANPOrpPamMmM.
CoBOKYIHOCTB IOAIIPOrPaMM, COCTaBJICHHBIX HAa OJTHOM M3 SI3bIKOB IIPOrPaMMHUPOBAHUS
U YJIOBJIETBOPSIIOIINX €IMHBIM TPEOOBAaHUSAM K CTPYKTYpE, OpraHU3allK X BXOAOB U
BBIXO/I0B, OIIUCAHUSAM IOIIPOIPAMM.

bur.
Haumenbmas equanna nHGopMaum B {uppoBOM KOMIbIOTEPE, IPUHUMAIOILAS
3Hauenus "0" umm "1".

Beoa.
CuuTtbiBaHr€e HH(OPMALIMHU C BHEIIHETO YCTPOMCTBA B aMATh KOMIIBIOTEPA.

BeHTUND.
Cwm. Jlornueckuii 2JI€MEHT.

BewecTBeHHOEe 4yncno.
B undopmaruke — U AaHHBIX, COJIEPKALIUI YNCIIA, 3aIUCAHHBIE C AECITUYHON
TOYKOM U (UJIHM) C IECATUYHBIM MOPSIKOM.

BupgeoapanTep.
DJeKTpOHHAas IJIaTa, KoTopas o0padaTbiBaeT BUACOAaHHbIE (TEKCT U rpaduKy) U
ynpasisieT paboroil nucruiest. Coaep uT BUA€ONaMITh, pETUCTPbl BBOAA-BBIBOAA U
monysb BIOS. ITocsutaer B qucIIel CUTHABI YIIPABICHUS! SPKOCTBIO JIy4e U CUTHAJIBI
pa3BEPTKU U300pAKCHHUS.

BuHuecTep.
Cwm. HakonuTenp Ha )KECTKUX MATHUTHBIX JIUCKAX.

Bupyc KOMNbIOTEPHbIN.
CrienmanbHO HanMcaHHas HEOObIIast TporpamMma, KOTopasi MOXKeT "IpUIHChIBaTh" ce0st
K ApYTUM NporpaMMam JUisl BBIOJIHEHHsI KAKMX-JIM00 BPEAHbBIX AEHCTBUI — HMOPTUT
daiinel, "3acopseT" onepaTuBHYIO NaAMSTh.

BHelHAA namMATb.
CoOBOKYITHOCTB 3aIIOMUHAIOIINUX YCTPONCTB AJIs JJINTENBHOIO XpaHEHUS TaHHbIX. B
COCTaB BHELIHEW MaMITH BXOAST HAKOMUTENIN Ha TMOKUX M )KECTKUX MAarHUTHBIX JUCKaX,
ONTUYECKNE U MAaTHUTO-ONTUUYECKNE HAKOIIUTENH, HAKOTIUTEIN Ha MarHUTHOM JieHTe. Bo
BHEIIIHEH MaMsATH 0OBIYHO XPaHATCS apXUBBI IPOrpaMM U JaHHbIX. MHpOpManus,
pa3MelIeHHas Ha BHEITHUX HOCUTENSX, HE 3aBUCUT OT TOT'O, BKJIFOUEH WJIN BBIKIIOYEH
KOMIIBIOTED.

BTopoe nokoneHne KOMNbLIOTEPHON TEXHUKMU.
Marmunsl, coznannbie B 1955—65 rr. DneMeHnTHas 60a3a — JUCKPETHBIC TPAH3UCTOPHBIC
JIoTHYECKHe 31eMeHThl. OnepaTUBHAs NaMITh HA MArHUTHBIX CEPJICUHHUKAX.
Beicokonpou3BoauTenbHble yCTPOUCTBA paOOThI ¢ MATHUTHBIMU JICHTaMU, MarHUTHBIE
6apabanbl u 1ucKu. BeICTpoieiicTBIE — 110 COTEH THICSY ONepaluii B CEKyHLy, EMKOCTh
NaMATH — JI0 HECKOJIBKUX JIECATKOB TBICAY CJIOB. SI3BIKM BBICOKOTO YPOBHS, IIUPOKHUM
Ha0op OMOIMOTEYHBIX IPOTPAMM, MOHUTOPHBIE CUCTEMBI, YIIPABIISAIOLINE PEKUMOM
TPAHCIALUU U UCIIOJIHEHUS IPOIPaMM.

BbiBoa.
Pe3ynbTaThl paboThl IPOrpaMMBl, BbIJaBa€MbIE KOMIIBIOTEPOM MOJIB30BATENI0, JPYTOMY
KOMIIBIOTEPY WJIM BO BHEIIHIOK MaMSITh.

BbipaxeHue.




B s3b1Ke IporpaMMHUpOBaHUS — 3aIUCh MPaBUIa ISl BBIYUCIEHUS HEKOTOPOTO
3HaueHusi. CTpOUTCS U3 KOHCTAHT, IEPEMEHHBIX U yKa3aTenel QyHKIHi, 00beJMHEHHBIX
3HaKaMHM oIeparui.

Fm6kumn (cononnu) guck.
Kpyrnas ninactukoBas iiacTuHa, MOKPHITask C 00EMX CTPOH MarHUTHBIM OKUCIIOM U
MOMeEIIEHHAs B 3alIUTHYIO0 0005104Ky. Micronp3yeTcs: Kak HOCHTENTh HeOONbIIUX 00beMOB
UHpOpMaIIUH.

FmobanbHasn cetb (FBC).
Cwm. CeTb KOMIIbIOTEPHAS.

Mpadmnyeckumn pepakrop.
[Iporpamma miam KOMILJIEKC IPOrpaMM, MO3BOJSIOUINX CO3AaBaTh U PEIaKTUPOBATh
M300pakeHHs Ha SKpaHe KOMITBIOTEpa: PUCOBATh JIMHUU, pACKpaIIUBaTh 00JIACTH SKpaHa,
CO3/1aBaTh HAIKCH Pa3TMYHBIMU MIpHQTaMHU, 00padaThIBaTh H300paXKECHNUS, TIOTyICHHBIC
C TIOMOIIIBIO ckaHepoB. HekoTopbie peaakTopsl 00€CeYnBalOT BO3MOKHOCTD MOIYYSHUS
n300pakeHH TPEXMEPHBIX 00BEKTOB, X CEUYSHHI U Pa3BOPOTOB.

pachonocTpounTenns.
VYcTpoicTBO 1Sl BBIBOAA U3 KOMITbIOTEpA HHPOPMAIMK B BUJIE€ TpaUKOB U YEpPTEKEN Ha
HETOJIBIKHYIO WITH Bpallalonlytocs Ha ObapabaHe Oymary.

>KONUCTUK.
CrepxeHb-pyyKa, OTKIIOHEHUE KOTOPOI OT BEPTUKAIBHOIO MOJI0KEHUS IPUBOJIUT K
NEepEeIBIKEHUIO Kypcopa B COOTBETCTBYIOIIEM HAIIPaBJIEHUH 10 SKpaHy auciies. Yacto
MPUMEHSETCA B KOMIIBIOTEPHBIX UTpax.

Ownck.
Kpyrnasg Meraminnueckasi i IJ1IacTMAaccoBasi IUIACTUHA, TOKPBITasi MArHUTHBIM
MaTepuajIoM, Ha KOTOPYIO HH(pOpMalUsi HAHOCUTCS B BUJIE KOHLIEHTPUUECKUX JTI0POXKEK,
pa3lIeEHHBIX HA CEKTOPBI.

OunckoBoga.
YeTpoiicTBO, yIpaBisionee BpalieHUEM MarHUTHOTO IUCKA, YTEHUEM U 3aIIUCHIO
JAHHBIX HA HEM.

Oucnnen.
Y cTpoiicTBO BU3yalbHOTO 0TOOpaXkeHUsI MH(OopMaIuu (B BUIE TEKCTa, TAOIUIIBL,
pHUCYHKa, YepTekKa 1 Jp.) Ha IKpaHE DJICKTPOHHO-IIyYeBOTO Iprbopa.

OpanBepbl.
[Iporpammel, pacmmpsOIMe BO3MOXHOCTH ONEPALMOHHON CUCTEMBI 10 YIIPABICHHUIO
YCTPOMCTBaMU BBOJIA-BBIBOJA, ONIEPATUBHOM MAMSATHIO U T.J.; C TOMOIIBIO IPaBEPOB
BO3MOYKHO MOJIKJIFOYEHHE K KOMITBIOTEPY HOBBIX YCTPOWCTB MM HECTAaHIAPTHOE
MCIIOJIb30BaHUE UMEIOIIMNXCS YCTPONUCTB.

UoeHtudpukarop.
CuMBoIM4ecKOe UMs IEPEMEHHOM, KOTOpOoe HACHTU(DUIIUPYET €€ B IporpamMme.

MHcTpyMeHTanbHbIEe NporpaMMHbIe cpeacTBa.
[IporpamMmebl, HCTIONB3yEMBIE B X0/1€ Pa3pabOTKH, KOPPEKTUPOBKH WIIH PA3BUTHUS APYTHUX
IIporpamMM: peIaKTOpbl, OTIaAUYNKH, BCHOMOTaTEIbHbIE CHCTEMHBIE TPOTPAMMBI,
rpaduueckue nakeTsl u Ap. [1o Ha3HaYeHUIO OIU3KH cHCTEMaM IPOTPaMMHUPOBAHUSI.

UHTerpanbHas cxema.
Peanu3anus 21IeKTPOHHON CXEMBI, BEITIONHSIONIEH HEKOTOPYIO (DYHKITUIO, B BUC
€JMHOT0 MOJyIIPOBOJHUKOBOI'O KPUCTAJIIA, B KOTOPOM M3TOTOBJIEHBI BCE KOMIIOHEHTHI,
HE0OXOIMMBIE JJIs1 OCYIIECTBICHUS ATON (PyHKITUH.

UHTerpupoBaHHbIe NakeTbl NPOrpamMm.
[TakeTsl mporpamm, BBITIOTHSIONIUE PsA GYHKIUH, TSI KOTOPBIX PaHEe CO3aBaIUCh
CIIEMAJIM3UPOBAHHBIE IPOIPAMMBI — B YaCTHOCTH, TEKCTOBBIE PEJAKTOPBI,
DIIEKTPOHHBIE TAOIHIIBI, CHCTEMBI YIIPABIICHUS 0a3aMU TaHHBIX, IIPOTPAMMBbI TIOCTPOCHUS
rpauKOB U JUATPAMM.




UHTepHerT.
['uranTckas BceMUpHast KOMIIBIOTEPHAs CeTh, 00BEAMHSIONMIAS JECITKU THICAY ceTei
Bcero mupa. E€ HazHaueHne — 00ecTIeunTh JTF000MY JKEIaromeMy OCTOSHHBIN JTOCTYI K
060l nHbopManuu. IHTepHET npeanaraet MpakTHYeCKH HeOTpaHMUEHHBIE
MH(POPMALIMOHHBIE PECYPCHI, TIOJIE3HBIE CBEJCHUS, YUE0y, pa3BI€UCHNUs, BOSMOKHOCTh
0OIIeHHS ¢ KOMIIETEHTHBIMU JIFOIBMHU, YCIYTH YIAIEHHOTO AOCTYIIa, iepeaadn (aiios,
AJIEKTPOHHOM MOYTHI M MHOTOE Jipyroe. uTepHeT o0ecreuynBaeT MpUHIMITHATILHO HOBBIN
croco6 o01IeHus JTI0IeH, He UMEIOIINUN aHAJIOTOB B MUPE.

UHTepnpeTaTop.
PaznoBugHOCTH TpaHcasTopa. [lepeBOAUT U BBIMOIHSAET IPOrPAMMY C A3bIKa BEICOKOTO
YPOBHS B MAIlTUHHBIN KOJI CTPOKA 32 CTPOKOIA.

UHTepdpenc.
DJIEKTPOHHAs CXeMa COMPSHKEHUS IBYX YCTPOHCTB, 0OMEHHUBAIOIINXCS HHPOPMALIEH.

MUHdopmaTusauma odbwecrsa.
Oprann30BaHHbIN COMATIEHO-OKOHOMUYECKUN U HAYYHO-TEXHHUECKUH TpoIiece
CO3/aHUS ONTHUMANILHBIX YCIOBH JJIsl YAOBIETBOPEHUSI HH(POPMAIIMOHHBIX
NOTPEOHOCTEN U peain3alyy NpaB rpakJaH, OpraHOB rocyJapCTBEHHOM BJIACTH, OPTaHOB
MECTHOT'O CaMOYIIPaBJICHUs OpraHU3aIiii, 00IIECTBEHHBIX 00BbEINHEHUI Ha OCHOBE
dbopMHUpPOBaHUS U UCTIOIH30BaHMS HH(POPMAIIMOHHBIX PECYPCOB.

UHdopmaTuka.
JucuumuiiHa, u3ydJaromiasi CTpyKTypy M 00Iue cBOicTBa MHPOPMAIINH, a TAKKE
3aKOHOMEPHOCTH M METOJIbI €€ CO3TaHMs, XpaHEHUs, IIOMCKa, IpeoOpa3oBaHus, nepeaadn
U UCTOJIb30BaHUS B Pa3IMYHbIX c(pepax YeIOBEUECKOUN NEATEIbHOCTH. 3a MOHATHEM
"uH(popMaTrKa" 3aKpeIUIeHbI 00JIaCTH, CBSI3aHHBIE C Pa3padOTKOM, CO3IaHUEM,
UCTIOJIB30BaHUEM U MaTEPHAILHO-TEXHIHUECKUM OOCTYKUBAHHEM CHCTEM 00pabOTKH
uHbOpMaIK, BKIIOYasi KOMITBIOTEPHI U UX MPOTPAMMHOE 00eCTieueHuE, a TAKKe
OpraHU3allMOHHbIE, KOMMEPYECKUE, AIMUHUCTPATUBHBIE U COLIUATIbHO-TIOJIUTUYECKHE
ACIIEKThl KOMITBIOTEPU3AaLIUHA — MACCOBOI'0 BHEAPEHUSI KOMIIBIOTEPHON TEXHUKHU BO BCE
oOnacTty ku3Hu moaei. apopmatuka B caMOM CBOEM CyIIECTBE Oa3upyeTcs Ha
KOMIIBIOTEPHOUN TEXHUKE.

NHdopmaummoHHas TeXHONOorus.
COBOKYIHOCTh METOJIOB U YCTPOMCTB, UCHOJIB3YEMBIX JIIOJABMHU JUIsl 00pabOTKH
uHpopMaruu. OXBaTHIBAET BCIO BRIYUCIUTEIBHYIO TEXHUKY, TEXHUKY CBSI3U U, OTYACTH,
— OBITOBYIO 3JIEKTPOHHUKY, TEJIEBU3HOHHOE U PaIMOBEIIAHNE.

MUHdopmaumoHHo-nonckoBasa cuctema (UMC).
Cuctema, BRIOTHSIOMAS (PYHKITMU XpaHeHUsI 00JIBIIOro 00bEMa HHPOPMAIIHH,
ObICTpOro noucka Tpedyemon nHpopMarum, 100aBIeHUs, yIATCHUS U N3MEHEHHS
XpaHUMOI1 H(OpMaIKH, BbIBOIA €€ B YJOOHOM JIJIsl UeIOBeKa BH/IE.

Nudopmauus.
Cenenust 00 00bEKTaX U SABJICHHUIX OKPYKAIOIICH CpeJibl, UX TapaMeTpax, CBOMCTBAX U
COCTOSTHUM, KOTOPBIE BOCIIPHHUMAIOT HH()OPMAIIMOHHBIE CUCTEMBI (3KUBBIE OPTaHU3MBI,
YIOPaBISIONIUE MAILIMHBI U AP.) B POLIECCe KUIHEACITETLHOCTU U pabOTHI.
[IpumennTensHO K 00pabOTKe JaHHBIX HA KOMITBIOTEpaX — MPOU3BOIbHAS
MIOCJIEI0BATEIbHOCTh CUMBOJIOB, HECYLIIUX CMBICJIOBYIO HAIPy3KYy.

UckyccTBeHHbIN uHTennekT (UN).
Jucnunnunza, n3ydaroniasi BO3MOXHOCTb CO3aHMS IPOIPaMM ISl PEIICHM 3a1a4,
KOTOpBIE TPEOYIOT ONpeIEICHHBIX NHTEIUIEKTYaIbHBIX YCUIINHN TPU BHITIOTHECHHH UX
yenoBekoM. [Ipumepamu obmactet ncnonas3oBanus MU SBISIOTCS: UTPHI, JIOTHYECKUI
BBIBO/JI, O0yUeHUE, TIOHUMaHNE €CTECTBEHHBIX SI3BIKOB, (DOPMHUpPOBAHUE IJIAHOB,
MIOHUMAaHUE PEeYH, JOKA3aTEIbCTBO TEOPEM U BU3yaIbHOE BOCIIPUSTHUE.

McnonHuTtenb anropntma.



UYenoBek niM aBToMaT (B YaCTHOCTH, MTPOLIECCOP KOMIBIOTEPA), YMEIOINI BHIMOIHSTh
onpeaenéHHbli Ha0op neicTBUi. McomHUTeNs XapakTepu3yIoT cpesia, dIeMEeHTapHbIe
JIEHCTBHsI, CHCTEMA KOMaH/, OTKAa3bl.

MUTepaunoOHHbIN LUKN.
Bua nukna, 11 KOTOpOro 4MCiIO MOBTOPEHUM ONIEpaTOPOB TeIa LIUKIIA 3apaHee
Hen3BecTHO. Ha ka)kaoM 1are BEIYMCICHUH TPOUCXOIUT MOCIIE0BATEIBHOE
npuOIMKEHUE B TPOBEPKA YCIOBHS JOCTIKEHHUS HCKOMOTO pe3yibTaTta. Berxon u3
LIMKJIa OCYILECTBIISETCS B CIy4ae BBIIIOJIHEHUS 3aJaHHOTO YCJIOBUSI.

KaTtanor (aupekropus, nanka).
Ornasnenue (aiinos. JlocTyneH noiabp30BaTeNto yepe3 KOMaHHbIH SI3bIK ONepaliMoOHHON
cuctembl. Ero MOXHO IpocMaTprBaTh, NEPENMEHOBBIBATH 3apErMCTPUPOBAHHBIE B HEM
(ailnbl, IEPEHOCUTh UX COJIEPKUMOE Ha HOBOE MECTO U YAAJATh. YacTo uMeeT
UEPapXUYECKYIO CTPYKTYDY.

KnaBuaTtypa komnbloTepa.
YeTrpoicTBo U1t BBOJIA MHPOPMAIIMKM B KOMITBIOTEP U MOJa4y YIPABISIOUIMX CUTHAJIOB.
CopnepxuT cTaHAapTHBIN HAOOP KJIaBHII MEYaTAIONIEH MAIIMHKA U HEKOTOPbIE
JIOTIOJTHUTEIHHBIE KIIABUIIIN — YIPABISIONIYIO KIIaBHINY, (YHKIIMOHAIHHBIE KIIABUIIIH,
KJIAaBHILIY YIPABJICHUS KypCOPOM U MaJIylo HU(PPOBYIO KIaBHATYPY.

KnueHT (paboyas craHuums).
JIro60i1 KOMIBIOTEP, UMEIOLIMHA AOCTYI K YCiIyraM cepBepa. KimmeHToM Taxke Ha3bIBaIOT
IMPUKJIAAHYIO IPOrpaMMy, KOTOpasi OT UMEHH I0JIb30BATENs NOJIy4aeT YCIyTH CEpPBEpA.
Cwm. Cepsgep.

KniouyeBoe cnoso.
C10BO s3bIKa IPOrPaMMHPOBAHMSL, UMEIOLLEE ONPENEIEHHBINA CMBICH JUIsl TPAHCIIATOPA.
Ero Henb3s ucnonb30BaTh JUIsl Ipyrux Lenel, HanpruMep, B KaueCTBE UMEHHU
IIEPEMEHHOM.

Komanpa.
Onucanue 271€MEHTapHON ONepaluu, KOTOPYIO JOJDKEH BBITIOJIHUTH KOMITBIOTED.
OOBIYHO CONEPKUT KO BHITIOIHAEMOM Olepannu, yKa3aHus 10 OMpeaesICHUI0
OIEpaHJIOB (MU UX aJIPECOB), YKa3aHUs MO PA3MELICHUIO [T0Jy4YaeMOro pe3yJbTaTa.
[TocnenoBaTenbHOCTH KOMaHA 00pa3yeT MporpamMmmy.

Komnakt-guck (CD—ROM).
IToctostnHOE 3V, BEINOTHEHHOE C HCITOJIB30BAHUEM CIEIIUAILHON OIITHYECKOM
TEXHOJIOTUH. B psily 3a0MHHAIONINX YCTPOICTB 3aHUMAET MECTO MEX Yy (PJIoNIu- U
KECTKUM JMCKAMH, SIBJISISCH OJJHOBPEMEHHO U MOOMJIBHBIM M OUY€Hb EMKHM.

KomnunsaTtop.
PasnoBugHOCTH TpaHcaATOpa. UUTAaET BCIO IPOrpamMmy LIEJIUKOM, JenacT €€ epeBo U
CO31a€T 3aKOHYECHHBIN BAPUAHT IIPOIPaMMBbI HA MAIMHHOM SI3bIKE, KOTOPBIN 3aTEM U
BBITOJIHSETCS.

KomnbroTep.
[IporpamMmupyemoe 37eKTPOHHOE YCTPOICTBO, CIOCOOHOE 00padaThIBaTh JaHHBIE U
IIPOU3BOJUTH BBIYUCIICHUS, a TAK)KE BBINOJIHATH IPYTUE 3a1a4U MaHUITY IMPOBaHUS
cumBoiamMu. OCHOBY KOMIIbIOTEPOB 00pasyeT anmnapatypa (HardWare), mocrpoennasi, B
OCHOBHOM, C UCIIOJIb30BaHUEM DJIEKTPOHHBIX U 3JIEKTPOMEXaHUYECKHUX DJIEMEHTOB H
yCcTporcTB. [IpuHIUI NEHCTBHS KOMIIBIOTEPOB COCTOUT B BBIITOJIHEHUH IIPOIPAMM
(SoftWare) — 3apanee 3a1aHHBIX, YETKO ONMPeaeIEHHBIX TTOCIIEIOBATEILHOCTEH
apu(METHUECKUX, JIOTHYECKUX U JAPYTUX ONEpalui.

KomnbloTepusauums.
3amaun MaccoOBOT'O BHEIPEHHUSI KOMITBIOTEPOB BO BCE 00JIACTH KU3HH, CTOAIINE TIEpe
CTpaHaMM Kak He00X0AMMOE Ba)XKHOE YCJIIOBHE UX ITPOrPecca U pa3BUTHS, a TAKXKeE
MOCJEICTBHSL, KOTOPbIe OyIyT BBI3BaHbI 3TUM MAaCCOBBIM BHEIPEHUEM KOMIIBIOTEPOB.



[lenb KOMIBbIOTEPU3ALUN — YIYUIIICHUE KaYeCTBA KU3HH JIIOJICH 3a CUET yBEITUUCHHUS
MPOU3BOJUTENLHOCTH U 00JIETYEHHS YCIOBUN UX TPY/a.

KoHTponnep.
YcTpoicTBO, KOTOPOE CBS3BIBACT Mepu(epuitHoe 000PYI0BaHUE UITH KaHAIIbI CBSI3U C
[EHTPATBHBIM ITPOIIECCOPOM, OCBOOOXKIas TIPOIIECCOP OT HEITOCPEICTBEHHOTO
yrnpaBlieHus: GyHKIIMOHUPOBAHUEM JAHHOTO 000pYAOBaHUS.

Kypcop.
CaeTsiuiicss CAMBOII Ha 9KpaHe JAMCILIEs, YKa3bIBAIOIINN TO3UIINIO, HA KOTOPOM Oy et
0TOOpaxaThCsl CIEAYIOLINI BBOJAUMBIN € KJIaBUATYphl 3HAK.

Kaw.
Cwm. CBepxoriepaTUBHAs TAMSITh.

Nornyeckun Tun.
Tun gaHHBIX, TpeCcTaBIsIeMblid 3HaUeHUSIMH "ucmuna" wiu "noxes" ("oa" wm "nem").
Wuoraa Takke Ha3bIBaeTCs OyJIEBCKUM B UECTh aHTIHickoro MatemaTnka XIX Beka
Hxopmxa byns.

JNlornyeckun anemMeHT (BEHTUNMb).
YacTb 3JI€KTPOHHOM JIOTUYECKOUN CXEMBI, BBIMOJIHSIONIAS JIEMEHTAPHYIO JIOTUYECKYEO
byHKIHIO.

INornyeckoe BbiCKa3biBaHue.
JIroboe mpennoxkeHe, B OTHOIIEHUH KOTOPOTO MOXKHO OJTHO3HAYHO CKa3aTh, ICTHHHO
OHO WJIH JIOXKHO.

INokanbHas cetb (JIBC).
Cwm. CeTb KOMIIBIOTEPHAS.

INanTton (HaKONeHHUK).
[TopTaTuBHEI KOMIIBIOTED, TTO CBOMM pa3Mepam Om3Kuii K moptdento. [1o
OBICTPOACHCTBHIO U TAMATH IPUMEPHO COOTBETCTBYET HACTOIBHBIM MEPCOHATHHBIM
KOMITbIOTEPaM.

MaHunynaTopbl (XKOMCTUK, Mbillb. TPeKO6onn n ap.).
CrenuanbHble yCTPOUCTBA JIsl YIIPABIECHUS KYPCOPOM.

Maccus.
[TocnenoBaTenbHOCTh OTHOTHITHBIX SJIEMEHTOB, YHCIIO KOTOPHIX (PUKCUPOBAHO U
KOTOPBIM MTPUCBOEHO OJHO UMsi. KoMmbroTepHbIil 3kBUBaieHT Tabnuisl. [Tonoxenne
3JIeMEHTa B MAaCCUMBE OJHO3HAYHO OMPENEIsAETCA €ro MHIEKCaMHu.

MaTtemaTtuuyeckasa mopenb.
CucreMa MaTeMaTHYECKUX COOTHOIICHUN — (hOPMYJI, ypaBHEHUH, HEPABEHCTB U T.]I.,
OTpakarolIUX CYLIECTBEHHbIE CBOWCTBA O0OBEKTA.

MawmnHHbIN A3bIK.
COBOKYNTHOCTh MAaIIMHHBIX KOMaHJ KOMIBIOTEPA, OTIANYAIOIIAsACA KOJIUYECTBOM aIPECOB
B KOMaHjie, Ha3HAaYeHHeM HH(OopMaInU, 3aJaBaeMO B aJpecax, HaOOpoM omeparui,
KOTOPBIE MOKET BBIIOJIHUTH MAIINHA, U JIp.

MeHto.
BriBeieHHbIN Ha 9KpaH AMUCIIIES CIMCOK Pa3IMYHBIX BAPHAHTOB pabOThl KOMIIbIOTEPA, IO
KOTOPOMY MOKHO CJIeJIaTh KOHKPETHBIN BBIOOP.

Mukponpoueccop.
[Iporneccop, BBIIOJHEHHBIN B BUJI€ MHTErpaIbHOM cxembl. COCTOUT U3 Lernen
yIOpaBleHUs, PErUCTPOB, CyMMaTOPOB, CYETYUKOB KOMaH 1, OU€Hb OBICTPOI MaMsITH
Majoro oonséma.

MukpokomMnbiroTep.
Kowmrsrotep, B KOTOpOM B Ka4eCTBE YIPABIISIONIETO U apu(hMETHIECKOTO YCTPOICTBA
HCITOJIB3YETCSI MUKPOIIPOLIECCOP.

Mopaewm.




YcTpoiicTBo, o0ecrieunBaroiee npeodpazoBaHue MUPPOBHIX CUTHATIOB KOMITBIOTEPA B
MEPEMEHHBIN TOK 4YaCTOTHI 3BYKOBOTO JiMara3oHa (MOAYJISIUIO), a TAKXKe 00paTHOe
npeoOpaszoBanue (1eMoaysuio). Mcnonb3yercs s COeJMHEHHS] KOMITBIOTEpA C
JIPYTUMH KOMITBIOTEPHBIMU CUCTEMaMH uepe3 TeNne(OHHYIO CETh.

MoHuTOp.

Cwm. Jucnnei.

MynbTumeaua.

CobupaTenbHOE MOHATHE AJISL PA3IUYHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA, TPU KOTOPBIX
HCTIONIB3YETCSl HECKOJIbKO HH(OPMAITMOHHBIX Cpell, TAKHUX, Kak rpaduka, TeKCT, BHIIEO,
dororpadus, aBrKyImuecs o0pa3bl (aHUMAIHS ), 3BYKOBBIE 3P PEKTHI,
BBICOKOKAUECTBEHHOE 3BYKOBOE COIPOBOXKACHUE. My1smumedua-Kkomnviomep — 310
KOMIBIOTEP, CHA0KEHHBIN anmapaTHBIMU U IPOTPAMMHBIMU CPEICTBAMH,
peanu3yoIuMy TEXHOJIOTHIO MyJIbTUMEINA.

Mbiwb.

VYerpoiicTBo yripaBieHust KypcopoM. MimeeT Bu HEOOIBIION KOPOOKH, YMEIIAIOIIeCs
Ha najgonu. CBs3aHa ¢ KoMIbloTepoM kabenem. E€ nBmkenus TpanchopMupyroTcs B
nepeMeIeHs Kypcopa o SKpaHy JUCIUIES.

HakonuTtenb Ha XECTKUX MarHUTHbIX AUCKaX (BUHYECTEPCKUMA HaKONUTENb).
HaubGonee MmaccoBoe 3alIOMHUHAIOIIEE YCTPOHCTBO OOJBIION EMKOCTH, B KOTOPOM
HOCUTEJISIMU HH()OPMAIINH SBISIOTCS KPYTIIbIe aTIOMUHUEBBIC TIACTUHBI — IJIATTEPHI,
00€e OBEPXHOCTU KOTOPBIX MOKPBITHI CI0OEM MarHUTHOTrO MaTepuaia. Mcnonb3yercs amns
MOCTOSTHHOTO XpaHEHHUs OOJBIINX 00BEMOB HH(OPMAIIHH.

HoyTOyk (6noKHOT).

[TopTaTUBHBINA KOMIBIOTEP, IO CBOUM pa3MepaM OJIM3KUH K KHUTE KpymHoOro (opmara.
[Momemtaercs B moprdens-aumaoMaT. OOBIYHO KOMIUIEKTYETCS MOJIEMOM M CHaO)aeTcst
npuBogoM CD—ROM.

OGonouku.

[TporpaMmel, co3aBaeMble [Ji yIPOIIEHUS PabOTHI CO CIOKHBIMU IPOrPAMMHBIMU
cUCTeMaMHU, TAaKUMH, HalpuMep, Kak oneparonHas cuctema DOS. Onu npeoOpasytot
HEyA00HBIN KOMaHIHBIN MOJTH30BaATEILCKUN HHTEP(]EIC B IPYKECTBEHHBIN rpadnueCKUid
uHTepdeiic i uarepdeiic Tuna "MeHio". O60I0YKH MPETOCTABIAIOT OIH30BATEIIO
yAO0OHBIN HOCTYyN K (hailyiaM U OOIIMPHBIE CEPBUCHBIC YCIIYTH.

O6paboTka nHchopmauum.

B nndopmaruke — nro6oe npeodpazoBaHue HHGOPMAITIH U3 OJHOTO BUIA B IPYTOH,
POM3BOIMMOE TI0 CTPOTUM (POpPMabHBIM MTPABHIIAM.

OnepaTtuBHas namatb (O3Y).

BricTpoe 3anoMuHaroee ycTpoicTBo He 04eHb 00JIbIIOro 00bEMa, HETIOCPEACTBEHHO
CBSI3aHHOE C MPOIIECCOPOM U MPEAHAZHAUCHHOE ISl 3alMCH, CYMTHIBAHUS U XPAHEHUS
BBITIOJTHAEMBIX MPOTPAMM H JJAaHHBIX, 00pa0aThIBaEMbIX ITUMH MTPOTPAMMAMHU.

OnepaTop.
®pasza aNrOpUTMUYECKOTO SA3bIKA, OIIPEACISAIONIAsl HEKOTOPBIM 3aKOHYEHHBIH dTall
00paboTKu AaHHBIX. B cocTaB onepaTopoB BXOJAT KIIIOUEBHIE CIIOBA, JaHHBIE,
BBIPXEHUS U JIP.

OnepaunoHHasa cucrtema.

KoMriekce B3anMOCBsI3aHHBIX TPOTPaMM, IPeTHA3HAYCHHBIX JUISI aBTOMATH3AI[UN
IUTAHUPOBAHMSI U OpraHU3aIMH Mpoliecca 00paboTKU MporpaMM, BBO/Ia-BbIBOIA U
yIpaBJICHUS TaHHBIMU, PAcIIpe/IeICHUs] pECYPCOB, MOATOTOBKH U OTIAJIKUA IPOTPaMM,
JIPYTUX BCIIOMOTaTENbHBIX Onepaluii oocnykuBanus. BaxHeiias 4actb MporpaMMHOTO
o0ecreyeHusl.

Onucaxwue.

Paznen mporpammbl, HACHTUGUIIUPYIOIIUN CTPYKTYPBI JAaHHBIX, KOTOPBIMH JTOJIKHA
MaHUIYJUPOBATh IPOrpaMMa, U OIMUCHIBAIOIINN UX TUIIBL.



OcHoBaHMe CUCTEMbI CHUCTIEHUS.
KomuuecTBo paznuuHbIX UG, UCMIOIB3YEMBbIX AJI U300paKeHHsI YUCEN B JaHHOU
CHUCTEME CUUCIICHMUS.

Otnapka (aHrn. debugging).
DTan KOMIBIOTEPHOTO PEIICHUS 3a7a4u, TP KOTOPOM IIPOUCXOIUT YCTPAHCHHUE SIBHBIX
omrOOoK B mporpamme. YacTo Mpou3BOAUTCS C UCIIOIH30BAaHUEM CIICUATBHBIX
MIPOTPaAMMHBIX CPEACTB — OTJIATIUKOB.

OTtnaguuk (aHrn. debugger).
[Iporpamma, no3BoJIsfOIIasl UCCIE0BaTh BHYTPEHHEE NTOBEICHNE pa3padaThIBa€MOi
nporpaMMbl. OGecreurBaeT MoMIaroBoe UCIOIHEHNE TPOrpaMMBbl ¢ OCTAHOBKOM MOCIIe
KaXJI0M orepaTopa, MpoCMOTpP TEKYIIETO 3HaUYeHUs IEPEMEHHOMN, HAX0XKICHUE 3HAYCHUS
J1000T0 BBIPAXKEHUS U JIp.

MakeTbl npuknagHbIx nporpamm (MMM).
CrneunanbHbIM 00pa30M OpraHU30BaHHBIEC TPOTPAMMHBIE KOMITJIEKCHI, pacCUUTaHHBIE Ha
oO11iee MpUMEHEHNE B ONPEIeIEHHON MPOOIEeMHOM 00JIaCTU U JOTIOJTHEHHBIC
COOTBETCTBYIOILLEH TEXHUYECKON TOKYMEHTALUEH.

Manmton (HanagoOHHMK).
Camblii MalleHbKUI COBPEMEHHBIN MEPCOHAIBHBIA KOMITBIOTEP. Y MEIIAETCS HA JIAJJOHH.
MarnuTHbIe TUCKU B HEM 3aMEHSET IHEProHe3aBUCUMAst AJICKTPOHHAs mamsiTh. HeT u
HaKOMUTeNeH Ha TUCKax — oOMeH uH(popmalmei ¢ OOBIYHBIMH KOMITBIOTEpAMU HJIET TI0
JUHUSIM CBSI3U.

NMepBoOe NoKkoneHne KOMMNbLITEPHOU TEXHUKMU.
MamuHsl, co3anabie Ha pyoOexe 50-x To10B. B cxemax HCrob30BauCh AIEKTPOHHBIC
namnbl. Habop koMana HeOOMbIION, cXxeMa apu(PMETUKO-TIOTHYECKOT0 YCTPOHUCTBA U
YCTPOWCTBA yIIpaBIEHUS MTPOCTast, MPOrpaMMHOE 00ecIeueHrEe MPaKTUYECKH
oTcyTcTBOBalIO. beicTpozeiicTBue 10 — 20 ThIcAY onepainnii B CEKyHAY.

NMepemeHHas.
BennuuHa, 3HaueHnEe KOTOPOH MOKET MEHATHCS B MIPOLIECCE BBIMOIHEHUS IPOTPAMMBI.

lMepcoHanbHbLIN KOMNbLIOTEP.
MUKpOKOMITBIOTEP YHUBEPCAIBHOTO HA3HAUYEHHUSI, PACCYMTAHHBIA HA OHOTO
MOJIB30BATENS U YIIPABISIEMbIN OJTHUM YEJIOBEKOM.

Mopanporpamma.
CamocrosiTenbHas 4acTh IPOrpaMMbl, KOTOPasi CO3AaETCSl HE3aBUCUMO OT JAPYTHX YacTei
Y 3aT€M BBI3bIBAE€TCS N0 UMEeHH. Korjga uMs noanporpaMmsl UCIIOJIb3YETCSl B KAUECTBE
oreparopa NporpaMmbl, BBITIOJIHAETCS BCS TPYyIIIa ONEepaTopoB, MPEACTaBIAIONIAs TEIO0
MOANPOrPaMMBI.

MokoneHnsa KOMNbLIOTEPOB.
VYcnoBHas, HecTporas KiacCu(pUKalys BIYUCIUTEIBHBIX CUCTEM 10 CTETIEHU Pa3BUTHS
anmapaTHBIX U MPOTPAMMHBIX CPEICTB, a TAKXKE CIIOCOOOB OOIICHHUS C HUMH.

MopTbl ycTpOnCTB.
DIIEKTPOHHBIE CXEMBI, COJIEpKAIlNe OANH WJIM HECKOJIBKO PErUCTPOB BBO1a-BHIBOJIA U
MO3BOJIAIOIINE TOAKITIOYATh epudepuiHble YyCTPONHCTBA KOMIbIOTEPA K BHEITHUM
HIMHAM MUKpomporieccopa. [TocnenoBarenbHbIil TOPT OOMEHUBACTCS TAHHBIMHU C
MIPOIIECCOPOM MOOANTHO, a ¢ BHEIIHUMH YCTPOUCTBAaMU — MOOUTHO. [lapanenpHbrii
MOPT MOJTYYaeT U MOChUIAET JaHHBIC TTOOANTHO.

NMocTosaHHasa namaTtb (M3Y).
DHEpProHe3aBUCUMOE 3alIOMUHAIOIIEE YCTPOIMCTBO, U3TOTOBJIEHHOE B BUJE MUKPOCXEMBI.
Hcnonp3yeTcs nis XpaHeHHsI JaHHBIX, He TpeOyromux n3MeHeHus. Conepkanue namsT
cnenuanbHbIM 0Opa3oMm "3amuBaercs” B [13Y npu usrotosnenuu. B 113V naxopsres
porpaMMa yrpasjeHus paboToi caMoro mnpoieccopa, IporpaMMbl yIpaBiIeHUsS
JUCIUIEEM, KJIaBUATypOU, IPUHTEPOM, BHELTHEN aMATHIO, MPOrPaMMBbl 3aIlycKa 1
OCTaHOBKHU KOMITBIOTEPA, TECTUPOBAHUS YCTPOKCTB.



MpuknagHas nporpamma.
JIrobast KOHKpeTHasi MporpaMMa, CrocoOCTBYIOIIAs PEIICHUIO KaKOW-T00 3a71auu B
npejenax JaHHOM npoOaeMHoN 001acTH.

MpuHTep.
[Teuararomiee ycrpoiictBo. [IpeodpasyeT 3aK0IUpOBaHHYO HH(HOPMAITHIO, BBIXO/ISIITYIO
U3 Tmpoleccopa, B popmy, yI0OHYIO A YTEHHUS Ha OyMmare.

MpUHUMN OTKPLITON apXUTEKTYPbI.
1. PernamMeHTHPYIOTCS ¥ CTAaHAAPTU3UPYIOTCS TOJNBKO OMMCAHKUE MPUHIIUIA JCHCTBH
KOMITBIOTEPA U €T0 KOHPUTYypanus (onpenencéHHas COBOKYITHOCTh alnapaTHBIX CPEICTB
U COeIMHEHMI Mexay HUMH). Takum o0pa3oM, KOMIIBIOTEP MOXKHO COOUPATh U3
OTJIENIbHBIX Y3JIOB U JAeTallel, pa3pab0TaHHbBIX U U3TOTOBJICHHBIX HE3aBUCUMBIMU
(bupMaMH-U3rOTOBUTEISIMH.
2. KomnbroTep JIeTKO paciinupsieTcsi 1 MOJSPHUZUPYETCS 3a CUET HAIMYWS BHYTPEHHUX
pacCIIMPUTENBHBIX THE3, B KOTOPBIE MOJIB30BaTEIb MOXKET BCTABISATH Pa3HOOOpa3HbIE
YCTpOICTBa, yA0BIETBOPSIOLINE 33JaHHOMY CTaHAAPTY, U TEM CaMbIM yCTaHaBJIUBATh
KOH(UTYpAIHIO CBOCH MAIIMHBI B COOTBETCTBHH CO CBOUMHU JIMYHBIMH MIPEATNOYTCHUSIMHU.

MpuHuMnbl poH-HenmaHa.
1.IIpunyun npoepammnozo ynpasnenus. [Iporpamma cocTouT u3 Habopa KOMaHI,
KOTOpPBIE BBIMOJIHSIIOTCS POLECCOPOM aBTOMATHUYECKU APYT 3a JPYroM B ONpeAeIEHHON
MOCIe0BATEIHHOCTH.
2.IIpunyun adpecnocmu. OCHOBHAs MAMSITh COCTOUT U3 IIEPEHYMEPOBAHHBIX SIUEEK;
MPOIIECCOPY BPEMEHU JIOCTYITHA Jit00as s4eiika.
3.IIpunyun oonopoornocmu namamu. [IporpaMMbl U TaHHBIE XPAHATCS B OJTHOM M TOU Ke
namsTi. [IoaToMy KOMIIbIOTEp HE pa3NUvaeT, 4YTO XPAHUTCA B JAaHHOW SYEHKE MaMsITH —
YHUCJI0, TEKCT WU KoMaHaa. Haj komaHgaMu MOKHO BBITIOJHATH TaKUE K€ IEUCTBUS, KaK
U HaJl JAaHHBIMU.

MporpammHoe obecneyeHue (SoftWare).
CoOBOKYIHOCTB IPOTpaMM, BBITIOJIHIEMBIX KOMITBIOTEPOM, a TaKKe BCsl 00J1aCTh
JESTEIIbHOCTH T10 MPOCKTUPOBAHUIO U pa3padOTKe MPOTPAMM.

MpokpyTKa.
Nmurarust mporpaMMHUCTOM 32 CTOJIOM BBITIOJIHEHUS IPOTPaMMBbI HA KOHKPETHOM Habope
TECTOBBIX JTAHHBIX.

MpoToKON KOMMYHUKaLUN.
CoracoBaHHbBIN HA0Op KOHKPETHBIX MPABMII 0OMeHa HHpOopMaIuen Mexay pa3HbIMU
YCTpOWCTBaMU Mepelayl JaHHbIX. IMEI0TCsS MPOTOKOJIBI 171 CKOPOCTH MEepeauH,
(dhopMaToB TaHHBIX, KOHTPOJIS OIIMOOK H JIp.

MNceBaokopa.
Cucrtema 0003HaYEHU U TIPABUII, IPEAHA3HAYCHHAS JJISl € IMHOOOPA3HOM 3anicH
AITOPUTMOB. 3aHUMAET MMPOMEKYTOTHOE MECTO MEXK]Ty €CTECTBEHHBIM U (hOpMaTbHBIM
A3BIKAMH.

PerucTp.
CrneunanbHas 3alIOMHUHAIONIAs STYeiKa, BHITOMHAOMAs GYHKIIUN KPATKOBPEMEHHOTO
XpaHEHUS YKCIIa WU KOMaH/bl U BBITIOJIHEHUS HaJl HUIMU HEKOTOPBIX ONEpaLiHii.
OTnuyaeTcs OT s;TYeUKH MaMATH TEM, YTO MOKET HE TOJIbKO XPaHUTh ABOUYHBINA KO, HO U
npeoOpa3oBbIBATH €TO.

Perncrtp komaHg.
Peructp YV s xpaHeHus: Ko/1a KOMaHbl Ha IEPUOJT BPEMEHH, HEOOXOUMBIN 1715 €€
BBITIOJTHEHHUS.

CBepxonepaTuBHas NamMATb.
Ouens O6bicTpoe 3Y Masnoro o0bEma. Mcnonb3yercst 171 KOMIIEHCAIINH Pa3HUITBI B
CKOPOCTH 00paboTKH MH(OPMAIIMH MTPOLIECCOPOM U HECKOJIBKO MEHEee
OBICTPOICHCTBYIOIIEH OMEPATUBHON MAMSTHIO.



CemaHTMKa.
CucremMa npaBUII UCTOJIKOBAHMS OTACIBHBIX A3BIKOBBIX KOHCTpYKUUH. Onpeznenser
CMBICIIOBOE 3HAUECHHE MPEATIOKEHUH S3bIKa. Y CTAaHABIIMBAET, KaKUe MOCIIE10BaTEIbHOCTH
NEHCTBUI OMUCHIBAIOTCS] TEMU WIIM UHBIMH (PpazaMu s13bIKa U KaKOW alrOPUTM
ornpezenéH JaHHbIM TEKCTOM Ha aJlTOPUTMHUUYECKOM SI3BIKE.

CepBep.
BrIcOKOTIPOM3BOIUTEIHHBIN KOMITBIOTED C OOJIBIINM 00BEMOM BHEIIHEH TAMSATH,
KOTOPBIN 0OecrednBaeT 00CIyKUBaHUE APYTUX KOMIIBIOTEPOB MyTeM yIpaBICHUS
pacnpeeneHueM JOPOroCTOSIINX PECYPCOB COBMECTHOTO MOIb30BaHUS (IIpOrpamm,
JaHHBIX U nepudepuitnoro odopynoBanus). Cm. Takxe KiueHr.

CeTb KOMMNbIOTEPHaA.
CoOBOKYITHOCTb KOMIIBIOTEPOB, COEAUHEHHBIX C TOMOLIBIO KAHAJIOB CBSI3U U CPEACTB
KOMMYTAIIUU B €IMHYIO CUCTEMY JUIE 0OMeHa COOOIIEHUSIMH U IOCTYTIA TTOJIb30BaTeNeH K
MPOrPaMMHBIM, TEXHUYECKUM, HH(POPMAIITMOHHBIM M OPTaHU3alMOHHBIM pecypcaM CETH.
[lo crenenu reorpaguyeckoro pacupoCTpaHEHUs! CETH JENITCS Ha JIOKaJbHbBIE,
TOpOJICKHE, KOPIIOPATUBHEIE, TI00ABHBIEC U AP.
Jlokanvnas cems (JIBC) — CBA3BIBACT PsAJl KOMIIBIOTEPOB B 30HE, OTPAHUYECHHON
npejaeiaMi OAHOW KOMHAThI, 3/JaHUs U IPEATNPUATHS.
I'nobanvnas cemo (I'BC) — coeqUHSAET KOMIIBIOTEPHI, yAaJIEHHbIE TeorpaduuecKu Ha
OoJblIMe paccTOSIHUA APYT OT JApyra. OTianyaeTcs oT JOKalIbHOM ceTu Oosee
NPOTSHKEHHBIMU KOMMYHUKAIUSMHE (CITy THUKOBBIMH, KaOCITBHBIMU U JP.).
T'opoockas cems — 00cIyXHUBaeT HH(GOPMALIMOHHBIE TOTPEOHOCTH OOJBIIIOTO TOPOA.

CuHTakcuc.
Hab6op npaBun noctpoenus ¢pas si3bika, MO3BOISIONINN ONPEIeIUTh, KaKie KOMOUHAITUH
CHUMBOJIOB SIBJISIFOTCSI OCMBICIIEHHBIMHU MIPEAJIOKEHUSMU B 3TOM SI3bIKE.

Cucrtema KomaHa.
CoOBOKYIHOCTB OIl€palyii, BHIIOIHAEMBIX HEKOTOPBIM KOMIIBIOTEPOM.

Cucrema nporpamMmmmpoBaHUS.
Cucrema a5 pa3pabOTKH HOBBIX TPOrpaMM Ha KOHKPETHOM SI3bIKE IPOTPAMMUPOBAHUSL.
[IpenocraBiser MOIB30BATENIO MOIIHBIE H YOOHBIE CPEICTBA Pa3pabOTKH MPOTrpamMMm:
TPAHCIATOP, PEAAKTOP TEKCTOB MPOrpaMM, ONOIMOTEKN CTaHAAPTHBIX IPOTPaMM,
OTJIATYUK U JP.

Cuctema cuncneHus.
COBOKYITHOCTh TPUEMOB U IIPABUIL, I10 KOTOPBIM 3aIIMCBIBAFOTCS U YUTAKOTCS YUCIIA.

Cucrema TenekoHgepeHUUn.
OcHOBaHHas HA UCMOJIB30BAHNM KOMIIBIOTEPHON TEXHUKU CUCTEMA, TO3BOJISAIOIIAS
[10JIb30BATENSIM, HECMOTPS Ha UX B3aMMHYIO yIaJ€HHOCTh B IPOCTPAHCTBE, 4 UHOT A, U
BO BPEMEHH, Y4aCTBOBATh B COBMECTHBIX MEPONPHUATHIX, TAKMX, KAK OPraHU3ALMS 1
YIPAaBJIEHUE CIOKHBIMH IIPOEKTAMH.

Cucrema ynpasneHus 6aszamu gaHHbix (CYB[).
Cucrema mporpaMMHOT0 obecrieueHus, Mo3BoJIsIoNas o0padaTebiBaTh oOpaleHus K 6aze
JTAHHBIX, TOCTYMAKNINE OT NPUKIAIHBIX IPOrPAMM KOHEUYHBIX MOJIb30BATEIEH.

CucrtemMHble NnporpamMmbl.
[TporpaMMebl 00111€TO MOJIB30BAHNS, BHIMOIHIEMbIE BMECTE C MPUKJIAJHBIMU U CIyXKalllne
JUIsl yIIPABIIEHUS pECypCcaMi KOMIIbIOTEPA — LEHTPAJIbHBIM IIPOLIECCOPOM, AMSATBIO,
BBOJIOM-BBIBOJIOM.

Cuctembl aBTOMaTU3MpOBaHHOro npoektupoBaHusa (CAIP).
KoMriuiekcHble MPOrpaMMHO-TEXHUYECKUE CUCTEMBI, TPEAHA3HAYEHBIE JJIS1 BBIITOJIHEHUS
IPOEKTHBIX PadOT C MPUMEHEHHEM MaTeMaTH4eCcKuX MeTo0B. [1Inpoko ucnonb3yrorcs B
aApXUTEKTYpe, MIEKTPOHUKE, MEXaHHKeE U Jp. B kauectBe BxoaHO# nHbopmaru B CATIP
UCIIOJIB3YIOTCSl TEXHUYECKUE 3HAHUS CIELIMAIMCTOB, KOTOPBIE BBOJAT IPOEKTHBIE
TpeOOBaHUS, YTOUHSIOT PE3YJIbTAThl, IPOBEPSIOT MOTYUYCHHYIO KOHCTPYKIINIO, U3MEHSIOT



ee u T.1. B CAIIP nakarumBaeTcst nH(OpMaIys, mocTymnaromas u3 0udImoTex
CTaHJapTOB (AaHHBIE O THUMOBBIX ATEMEHTaX KOHCTPYKIIUH, X pa3Mepax, CTOMMOCTH U
Ip.).

Cuctembl genoBou rpacdukn.
[IporpaMMHBIe CUCTEMBI, TO3BOJISIONINE CO3/AaBaTh PA3IMYHbIC BUJIBI TPAQUKOB U
IUarpamMm: TUCTOTPaMMBbl, KPYTOBBIE 1 CEKTOPHBIE IUarpaMMBbl U T.1.

Cucrtembl Hay4YHOU U UHXEHEPHOU rpachuKu.
[TporpaMMHBI€ CHCTEMBI, TO3BOJIAIONINE B I[BETE U B 33IaHHOM MaciuTabe 0ToOpaxkaTh
Ha 3KpaHe TpadUKu IByMEPHBIX U TPEXMEPHBIX (YHKITUH, 3aIaHHBIX B TAOJUIHOM WIIN
AHAIUTUYECKOM BHJIE, CHCTEMbI H30JUHHI, B TOM YHCJI€ U HAHECEHHBIE HAa MMOBEPXHOCTh
00BbeKTa, CEUCHUsI, MPOCKIIUU, KaPThI U JIP.

CkaHep.
YCTpORCTBO TS BBOJIA B KOMITBIOTEP TOKYMEHTOB — TEKCTOB, YEPTEKEH, TpahuKOB,
pHUCYHKOB, ¢otorpaduit. Co3aaét orudpoBaHHOE U300paKEHUE TOKYMEHTA U TOMEIAET
€ro B MaMsTh KOMITBIOTEPA.

ConpoBoxgeHue nporpamm.
PaboTsl, cBsi3aHHBIE C OOCTYKMBAaHUEM IIPOTPAMM B TIPOLIECCE UX IKCILTyaTaIiH.

Ctpumep.
YCTpORCTBO TSl pe3epBHOTO KOMMMPOBAHUS OONBIIHX 00BEMOB nH(pOpManuu. B
KayeCTBE HOCUTEIS MPUMEHSIFOTCS] KACCEThl C MAarHUTHOM JIeHTOM éMKocThi0 1—2 I'Gaiita
u OoJbIIIE.

CTpyKTypHOE nporpamMmmmpoBaHue.
Mertox pa3paboTKu IPOrpaMM, B YaCTHOCTH, TPEOYIOIMNi pa30MEeHNs IPOTpaMMBbI Ha
HeOoIbIIMe He3aBUCHMBbIe YacTH (Moaynn). ObecriednBaeT BO3MOXKHOCTh IPOBEICHHUS
CTPOTOro JI0Ka3aTeIbCTBA MPaBUILHOCTH MPOTPAMM, MOBHIIIACT YBEPEHHOCTH B
MPAaBUJIBHOCTH KOHEYHOU MIPOTPaMMBI.

Cymmartop.
DNEeKTpOHHAs JIOrMYecKas CXeMa, BBIOJTHSIONAsi CYMMHUPOBAHHUE JBOMYHBIX YHCET.

CynepkomnbloTep.
OueHb MOIIHBIA KOMITHIOTEP C MPOU3BOIUTEIHLHOCTHIO cBhITE 100 Meraduionos (1
Mmeragaon — MUIIHOH OIepaluii ¢ IuiaBaroliei Toukoi B cekyHay). [Ipencrasinser
c000¥ MHOTOIIPOIIECCOPHBIN ¥ (UJTM) MHOTOMAIITMHHBI KOMIUIEKC, paboTaronuii Ha
0OIIYI0 MaMATh U OOIIIee MMOJIe BHEITHUX YCTPOUCTB. APXUTEKTYpa OCHOBAHA HA UESIX
napasuiein3Ma U KOHBeHepu3aluy BIYMCICHHM.

Cxema anroputma (6nok-cxema).
['padmyeckoe mpencTaBieHe aJropurMa B BUe MOCIeI0BaTeIbHOCTH OJIOKOB,
COCIMHEHHBIX CTPEIKAMM.

C4éTYMK KoMaHga.
Peructp YV, conepkumoe KOTOPOro COOTBETCTBYET aIPECY OUEPEIHON BBIMOJIHIEMON
KOMaH/Ibl; CIIYKHT ISl aBTOMaTHUECKON BRIOOPKH KOMaH/| POTrpamMMbl U3
MOCJIEIOBATEIbHBIX SYEEK IMaMSITH.

Tabnuua CTUHHOCTW.
Tabnu4HOE MpeCTaBICHUE JIOTHYECKON CXeMBI (OTepaium), B KOTOPOM MEePEUUCIICHBI
BCE BO3MOJKHBIE COUETAHUS 3HAYCHUI HCTUHHOCTH BXOJHBIX CUTHAJIOB (OIEepaHI0B)
BMECTE CO 3HaUYE€HHUEM UCTUHHOCTHU BBIXOJHOTO CUTHAJIA (pe3ysibTaTa oneparuun) amis
Ka)KI0T'0 M3 DTUX COUECTAHHUM.

TekcTOBbLIV pegakTop.
[TporpamMma aJis BBOJ]a U M3MEHEHUS TEKCTOBBIX JIaHHBIX (JOKYMEHTOB, KHUT, IPOTPaMM,
... ). OGecrieunBaeT peJaKTUPOBAHUE CTPOK TEKCTA, KOHTEKCTHBIM MOUCK U 3aMEHY
yacTel TeKCcTa, aBTOMaTHYECKYI0 HyMEPALUIO CTpaHuILl, 00paboTKy U HyMepaluio
CHOCOK, BhIpaBHHUBaHHE KpaéB ab3a1ia, MpOBEpPKY MPABOMUCAHUS CIIOB U MOA00D
CUHOHHMOB, IIOCTPOEHUE OTJIaBJICHUI, pacneyaTKy TeKCTa Ha IPUHTEPE U Ap.



TecrT.

Hexoropas COBOKYITHOCTb TaHHBIX JUJIS IPOTPAMMBI, & TAK)KE TOYHOE OIIMCAHUE BCEX
pe3ybTaToB, KOTOPHIE T0JIKHA BRIpaOOTATh MporpaMma Ha 3THX JaHHBIX, B TOM BUJIE,
KaK 3TH pPe3yJbTaThl JOJKHBI ObITh BbIIAHBI IPOTPAMMOIA.

TecTupoBaHue.

Dran pelieHus 3aaud Ha KOMITbIOTepeE, B MPOIlecce KOTOPOTO MPOBEPSETCS
paboToCIOCOOHOCTh MPOTPAMMBI, HE COJIEpIKAIIECH SIBHBIX OIITHOOK.

Twun gaHHBbIX.

[TonsATHE A3BIKA IPOrPAMMUPOBAHMS, ONPEACIIIONIEE CTPYKTYPY KOHCTAHT, IEPEMEHHBIX
U APYTUX 3JIEMEHTOB JaHHBIX, pa3pELICHHBIC UX 3HAYCHUS U Ollepalii, KOTOPBIE MOKHO
HaJl HUMU BBIIIOJIHATD.

Tononorus.

Paznen maTeMaTHKH, U3y4alONINiA CBOMCTBA GUTYDP, HE U3MEHSIOIINECS TTPH JTFOOBIX
negopmanusax, IpoOU3BOIUMBIX 0€3 pa3pbIBOB U ckienBaHuil. [lonarue Tononorun
LIMPOKO HCIIONIB3YETCS IIPU CO3AHUM KOMIIBIOTEPHBIX CETEH.

Tononorua KOMNbLITEPHOU CETU.

Jlormueckuii u puznueckuil cnocod coeAMHEHN KOMIIBIOTEPOB, Kadenel u Apyrux
KOMITOHEHTOB, B I€JIOM COCTaBJISIOIINX CETh. TOMOJIOTUS XapaKTepHU3yeT CBOMCTBA
CeTeil, He 3aBUCALIME OT UX pa3MepoB. [Ipu 3TOM He yuuThIBaeTCS MPOU3BOAUTEIBLHOCTD
U IPUHLHUI pabOThl 3TUX 0OBEKTOB, UX THIIbI, JUIMHBI KAHAJIOB, XOTS MPU
IPOEKTHPOBAHUU ITH (PaKTOPBI OUeHb BaxkHbl. Hanbonee pacnpocTpaHeHHbIE BUIBI
TOTIOJIOTU: TMHEWHas1, KOJbIIeBast, APEBOBUIHAS, 3BE€3/1000pa3Hasi, s;uencras,
MIOJTHOCBSI3HAS.

TpaHcnsaTop.

[Iporpamma-niepeBoguuk. [Ipeobpa3yeT nporpamMmy, HaTMCAaHHYIO HAa OJJHOM U3 SI3bIKOB
BBICOKOT'O YPOBHS, B IPOTPaMMy, COCTOSIIIYIO U3 MAITUHHBIX KOMAaH]I.

Tpekbonn.

YerpoiicTBo yripaBieHust KypcopoMm. HeGombImas kopoOka ¢ mapukoM, BCTPOCHHBIM B
BEPXHIOIO 4acThb €€ kopmyca. [loap30Barens pyKkoi BpallaeT MapyuK U IepeMeIlaeT,
COOTBETCTBEHHO, Kypcop.

TpeTbe NoKorieHne KOMMNbIOTEePHON TEXHUKW.

CemeiicTBa MPOrpaMMHO COBMECTUMBIX MAILIMH C PA3BUTHIMU ONEPALIMOHHBIMU
cucreMamu. O6ecneunBaoT MyJIbTUIIPOrpaMMHUpOBaHue. bricTpoaeiicTBrue BHYTpH
CEMENCTBA OT HECKOJIBKHX JECATKOB THICSY 10 MUJUIMOHOB ONEPALUi B CEKYHILY.
EMKOCTb onepaTuBHO aMATH — HECKOJIBKHX COTEH THICAY CIIOB. DJleMeHTHas 6a3a —
WHTErPAJIbHBIE CXEMBI.

Tpwurrep.

Ynako

Yctpo

dawnn.

LUwukn.

DJEeKTpOHHAs cXeMa, HIMPOKO MPUMEHsAEeMas B pErUCTpax KOMIbIOTEpa JUIsl HaAEKHOTO
3alIOMHMHAHUS OHOT0 OuTa nHpopMauuu. MiMeeT 1Ba yCTOWYHMBBIX COCTOSIHUS, KOTOPBIE
COOTBETCTBYIOT JIBOMYHOM "1" 1 nBomuHOMY "0".

BLUYMKMK (apxXxmBaTopbl).

ITporpammsl, MO3BOJIAIOIINE 3aIIMChIBATh HHPOPMALIMIO HAa TUCKaX Oosee IUIOTHO, a
Takke 00beIUHATH KOMTUU HECKOJIbKUX (DaiijIoB B OJJMH apXUBHBIN (aii.

ncrteo ynpasneHus (YY).

YacTp nporuieccopa, BEIOJIHSAONIAS (YHKIMH yIIPaBIEHUsS YCTPOWCTBAMH KOMIIBIOTEpa.

HmMmenoBanHas COBOKYIIHOCTb JIIO6BIX AAaHHBIX, pa3MCIICHHAA HAa BHCIITHEM
3alTOMHHAIOIIEM YCTPOMCTBE U XpaHUMasi, IepechliaeMasi 1 00pabaTeiBaeMasi Kak eIMHOE
nenoe. Maiin MoXKeT coiepKaTh MPOrpPaMMy, YUCIIOBBIE TAHHBIC, TEKCT, 3aKOIUPOBAHHOE
n3o0pakenue u np. Mms ¢aiina peructpupyercs B KaTauore.



[Ipuém B nmporpaMMHUpOBaHNH, TO3BOJISIONINN MHOTOKPATHO IOBTOPATH OJHY U TY K€
MOCIe0BATEIHLHOCTh KOMaH 1 (01epaTopoB).

YeTBEPTOE NOKOJNIEHNE KOMMBLIOTEPHON TEXHUKMN.
TeneperniHee MoKoJIeHNWE MaIllWH, pa3padoTaHHbIX nocae 1970 rona. OTH KOMIBIOTEPHI
POEKTHPOBAIHCH B pacdyére Ha 3((HEKTUBHOE MCTIOJIb30BAaHIE COBPEMEHHBIX
BBICOKOYPOBHEBBIX SI3bIKOB U YIIPOIIEHHE MPoIiecca MPOrpaMMUPOBAHUS I KOHEYHOTO
T0JIb30BaTENs. DIIeMEHTHAs 6a3a — UHTErpanbHble cXeMbl. EMkocth O3Y — necaTku
Mera0aiT. MammHbl 3TOro MOKOJIEHUS MPECTABIAIOT COO0H NepCoOHAbHBIE
KOMIIBIOTCPHI, 00 MHOT'OIIPOICCCOPHBIC U (I/IJ'II/I) MHOI'OMAalINHHBIC KOMIIJICKCHI,
paboTaronire Ha OOIIyI0 MaMATh U O0IIee MoJie BHEIIHUX YCTPOUCTB. bricTpoeiicTBre
J0 HECKOJIBKHX AECATKOB - COTCH MUJIJIMOHOB OHGpaHI/Iﬁ B CCKYHIY.

YyBCTBUTENBbHBLIN 3KPaH.
[To3BomnsieT OCyIIECTBIATh OOIIEHUE ¢ KOMITBIOTEPOM Iy TEM NMPHUKOCHOBEHUS TAJIBIIEM K
onpeAenéHHOMY MECTY IKpaHa MOHHUTOPA.

LTpuxoBown kopx (6ap-kon).
Cepust IUPOKKUX U Y3KUX JTUHHI, B KOTOPBIX 3alIM(pPOBaH HOMEP TOPTOBOTO U3AEITUSI.
Nmeer Gonbiioe pacpocTpaHEHUE B OPTaHU3AINHA KOMITBIOTEPHOT'O 00CTYKUBAHUS
TOPTOBBIX MPEATPUATHH.

JKkcnepTHaa cucrtema.
KomMreke KoMIbIOTEPHOTO IPOrPaMMHOTO 00eCTIeueHUs], TOMOTAIOIIUI YeTOBEKY
NpUHUMATh 000CHOBaHHBIE pemeHus. Mcmonp3yeT napopmamio, NodydeHHYIO 3apaHee
OT DKCIIEPTOB — JIIO/ICH, KOTOPBIE B KAKOW-THO0 00IACTH SBIISIFOTCS JTyYITUMU
CHeIaINCTaMU. XPpaHUT 3HAHUSI 00 onpeeIéHHON mpeaMeTHoH oomactu. Obnamgaer
KOMIUIEKCOM JIOTHYECKHUX CPEJCTB JJIsl BHIBEICHUSI HOBBIX 3HAHUI, BBISIBICHU
3aKOHOMEPHOCTEH, OOHAPYKEHUST IPOTHBOPEUHIA U JIp.

ANeKTPOHHbLIN oduUc.
Cucrema aBTOMaTuU3aluu paGOTBI YUPCIKACHUA, OCHOBAHHAA HAa UCIIOJIb30BAHUN
KOMIIBIOTEPHON TEXHUKH.

ANeKTPOHHasA noyTta.
Cucrema nepecblUIKi COOOIICHUN MEX Ty MOJIb30BaTENIIMUA BEIYUCIUTENbHBIX CUCTEM, B
KOTOPOil KoMIbIoTep O6epéT Ha cedst Bce (PYyHKIMU IO XPAHEHUIO U TTEPECHUIKE
COOOILIEHUH.

AneKTpoHHaA Tabnuua.
[Iporpamma, oOpabaTsiBaroIas TabJIUIIBI, COCTOSIITUE U3 CTPOK U rpad), Ha IEPECCUCHUN
KOTOPBIX PACIONIararoTCs KIETKH. B KileTkax coaepKuTcs unciaoBasi nH(popmanms,
(bOopMyJIBI MK TEKCT. 3HAYCHHUE B YMCIIOBOM KJIETKE TAOIHIIBI JTMOO 3ammrcaHo, JM00
paccuutano o gopmyie. B popmyiie MOryT npucyTcTBOBaTH OOpaIeHus K JpyTUM
KJIETKaM.

A3bIK accembnepa.
Cuctema 0003HaYeHUH, UCTIONIb3yeMas IS IPEACTaBICHUS B y1o0ounTaeMon hopme
porpamMM, 3alMcaHHbIX B MAIIUHHOM Kojie. [IepeBo mporpaMMel ¢ si3bIKa accemoepa
Ha MAIlIMHHBINA A3BIK OCYIIECTBIISIETCS CIIEUANIbHON MPOrpaMMoOii, KOTOpasi Ha3bIBaeTCs
accembepom U SBISETCA, IO CYTH, TPOCTEUIIIMM TPAHCISATOPOM.

A3bIK BLICOKOro YpOBHS.
S3bIK IpOorpaMMUpOBaHUs, 60sIee OMM3KUN K €CTECTBEHHOMY SI3bIKY, YeM MAITUHHBIN
KOJ UJIH s13bIK accemOepa. Kaxplil onepatop B HEM COOTBETCTBYET HECKOJIBKUM
KOMaHaM MalTMHHOTO KOJa WU s3bIKa accemOrepa.




1. [IpumMepHbIe IK3aMeHALIMOHHBbIE OMJIETHI 110
HHPpopMaTHKeE IJIA IPOBEACHUSA YCTHOU UTOTOBOH
aTrTecTaluuu BoINNYCKHUKOB XI Ki1accoB
o01eoOpazoBareabHbIX yupe:xaeHud B 2000/2001 yueoHom

romay.

Bunets! pazpaboTansl MEUHHCTEPCTBOM 00LIETO M MPpOoQeccHoHaTBLHOTO 00pazoBanus PO.
[IpenrazHaueHs! 1t 001Ie00pPa30BATEIBHBIX IIKOJI, OCHAIICHHBIX BEIYACITUTEILHON TEXHUKOM,
B KOTOPBIX TIOCIIE IPOXOKACHUS 0a30BOro Kypca HH(popMaTuku B 7-9 Kiaccax MpoJ0DKaeTCs
u3ydeHue Kypca B crapumux kiaccax (10-11 xnaccesr). Ecnu mkona He pacnonaraer
HEOOXOAMMBIMH yCIOBUSIMH IS BHITIOJIHEHUS TIPAKTHYECKUX 33aHUH 10 MH)OPMAMOHHBIM
TCXHOJIOTHUAM, TAKUC 3aJaHUS MOTYT OBITH 3aMEHEHBI Ha APYruc 3aaHusd, HalIpuMeEp, 1o
AJITOPUTMHU3AIUA U ITPOrPpaMMUPOBAHUIO, WA 3aJa4U.

Buaer Ne 1

1. Uadopmanms u vH(POPMaLMOHHBIE POLECCHI B IPUPOE, 001IeCTBe, TEXHUKeE.
NudopmannonHas aesiTeJIbHOCTD YeaoBeka. [IpuBecTy npumepsl.

2. O0beKTHO-OPHEHTHPOBAHHOE NpPOorpaMmMupoBanue. O0beKThI: CBOMCTBA M METOABI.
Kiaccsl 00beKkTOB.

3. [IpakTHYeckoe 3aJaHHe HA MPOBeJAeHHE PACYETOB € MOMOIIbIO 3JIEKTPOHHOH Ta0IuIbI.

Buaer Ne 2

1. Mudpopmanuonnbie npouecchl B ynpasiaenun. OoparHas cBsa3b. [lokazars Ha npumepe.
2. CtpoxoBbie BeinunHbl. CTPOKOBBIC (PYHKIMHU H BbIPAKEHHUSI.

3. 3anaya Ha onpeesieHUEe Pe3yJIbTaTa BbINOJHEHHUS aJTOPUTMA 1O ero 0JI0K-cXxeMe U
3alMcy HA AJITOPUTMHUYECKOM fI3bIKeE.

Bujaer Ne 3

1. SI3b1k 1 uHGopMmanus. EcrectBeHHble U popMaibHbIE A3BIKH.

AJropurMuyeckoe nporpammupoBanue. OCHOBHbIE CIIOCO0ObI OPraHU3ALMM e CTBUIl B
aJIrOpuTMax.

IIpakTH4yeckoe 3a1aHue HA NOCTPOeHHe rpaduKa PYHKUHMH C IOMOIIBIO 3JIeKTPOHHOMI
Ta0JAMUBbI.

Buier Ne 4

1. /IBonuHas cucremMa cUMcaeHusl. 3aMUCh YUceJ B IBOUYHOM cCTeMe CUMCJIeHUs.
2. Komnsbiotep. Ero cocras: MaructpajabHO-MOAYyJIbHOE MOCTPOEHNE KOMIIBIOTEPA.
3. 3ananue Ha pa3padoTKy (pparMeHTa NPOrpaMMbl TECTUPOBAHUS 3HAHMIA.

Bujier Ne 5

1. KogupoBanue undpopmanuu. Criocodb1 koquposanus. [Ipusectn npumepsl.

2. OCHOBHbIE XapPAKTEePUCTUKH KOMIIbIOTEPA (Pa3psAIHOCTb, 00beM ONePATUBHON U
BHEIIHe MaMsATH | Ap.).

3. [IpakTHyeckoe 3aJaHHe HA cO3/1aHNe, TPpeo0pa3oBaHue, COXPaHeHHe U MeYaTh PUCYHKA €
NOMOLIBIO rPadu4ecKoro peraKkTopa.



Bujer Ne 6

1. KayecTBeHHBbIE M KOJIUYECTBEHHbIE XapaKTepUCcTUKU HH(popmanuu. CBoiicTBa
uHpopManuy (HOBU3HA, AKTYAJIbHOCTD, JOCTOBEPHOCTb U Ap.). EAuHUILI n3MepeHnus
KoJIn4ecTBA HHGOpMauu.

2. BHemiHsisA naMATH KOMNbIOTepa. Pa3dnu4nblie BB HOCUTe el HH(POPMaLH, HX
XapaKTePUCTHKH.

3. IIpakTHYeckoe 3a1aHue Ha padoTy ¢ ¢aiijamMu (KONUPOBaHUe, IepeMMEeHOBaHue,
yaalieHue).

Bujaer Ne 7

1. ®yHKIHOHAJBHAA cXeMa KOMIIbIOTepa. OCHOBHBIE YCTPOMCTBA KOMIIBLIOTEPA, X
Ha3Ha4YeHHE U B3aHMOCBA3b.

2. CriocoOblI 3amUCH AJITOPUTMOB (ONKcaTeIbHbIN, rpaduueckuii, Ha AJTOPUTMHYECKOM
sI3bIKe, Ha fI3bIKe POrPAMMHPOBAHNA).

3. IlpakTHyeckoe 3aJaHNEe HA OUCK (PaMI0B.

Bbuaer Ne 8

1. IlporpammHoe ynpasienue padoroii komnbTepa. [llporpammuoe obecneuenue
KOMIILIOTEPA.

2. OcHOBHbBIE THIIBI U CIIOCOOBI OPraHU3AIUM TaHHBIX (IepeMeHHbIe, MACCUBBI, CIIUCKH).
3. [IpakTnyeckoe 3aqanne Ha padoTy ¢ AUCKOM ((popMaTHpoBaHme, CO3IaHNE CHCTEMHOM
JMCKETHI).

Bbujaer Ne 9

1. Manku u ¢ainsbl (Tun Paiiaa, uma Paiiaa). aisioBas cucrema. OCHOBHbIE ONlEPalNu €
(haittamMu B onepanMoHHOI cucTeMe.

2. Jlornueckoe ciao:xkenue. Tadauma HCTHHHOCTH.

3. [IpakTHyeckoe 3ajaHNe HA TECTUPOBaHNUE U </leYeHHe> rTHOKOro JUCKA OT BUPYCOB.

Bbuaer Ne 10

1. [IpaBoBasi 0XpaHa NpoOrpamMm M JaHHbIX. 3amUTa HHGOPMALMH.

2. OcHOBHbIE JTOTHYeCKHe YCTPOHCTBA KOMIIbIOTEPa (CyMMAaTOpP, PErucTp).

3. [IpakTHYeckoe 3aJaHUe HA CO3/1aHNe, PeJAKTHPOBAHUE U PACIIEYATKY TEKCTa C
NOMOILIBIO TEKCTOBOI0 pPeJaKTopa.

Buaer Ne 11

1. OTansl pemieHUs 321244 € MOMOIIbI0 KOMIIbIOTEPa (MOCTPOEHHE MOIeTH —
dopmannzanus MoJesin — MOCTPOEHHE KOMIILIOTEPHOH MO/1eJI — MpPOBeieHHe
KOMIIBIOTEPHOI'0 3KCINIEPUMEHTA — HHTEePIpeTauus pe3yibTara).

2. MoaeaupoBaHie KaK MeTO/l HAYYHOr 0 mo3Hanus. Mojaenn maTepuajbHble U
HH(pOpPMALUOHHBIE.

3. [IpakTnyeckoe 3aJaHne HA NMOUCK UH(opManu B 0a3e JaAHHBIX N0 32JaHHBIM
napaMeTpam.

Bujer Ne 12



1. ®opmanuzanus moaeJieil. [IpuBectu npumep popmanuszanuu (Hampumep,
npeodpasoBaHue ONMCATEJIBLHONH MO/IEJIM B MATEMATHYECKYIO0).

2. MyabpTHMeIHA TEXHOJIOT U,

3. [IpakTHYeckoe 3alaHNe HA COPTUPOBKY HH(opManum B 0a3e JaHHBIX M0 3aJaHHBIM
napamMerTpam.

Buaer Ne 13

1. Onucanue coCTOSIHHUS 00bEKTAa U ONHCAHHE U3MEHEHHSI COCTOSIHUA 00beKTa C MOMOIIbIO
CTATHYECKHUX M JMHAMUYeCKUX HHGOPMAIMOHHBIX Moeeil. [IpuMepbl U3 pa3InYHbIX
npeAMeTHbIX 00J1acTei.

2. MaccuBbI H AJTOPUTMBbI UX 00padOTKH.

3. 3agaya Ha mepeBO/ YUCJIA, 3ANIUCAHHOIO B 1eCITUYHON cUCTeMe CUMCJIeHUs, B
ABOUYHYK) CHCTEMY, BOCbMEPHYHYIO H IECTHAAIATEPUYHYIO CUCTEMBI.

Bujer Ne 14

1. Aaroputm. CBoiicTBa ajaropurMma. Bo3aMoKHOCTH aBTOMATH3AIMU AeSITEJIbHOCTH
YyeJI0BEKA.

2. OnepanMoHHAs CHCTEMA KOMINIbIOTEPA (Ha3HAUeHHe, COCTaB, 3arpy3ka). I'padudeckuii
uHTepdeiic.

3. 3apanue Ha pa3padoOTKy NPOrpamMMbl IO MOACYETY KOJIUYECTBA MOSIBJIECHUI
KOHKPETHOI'0 CHMBOJIA B 32JJaHHOM ()parMeHTe TeKcTa.

Bujaer Ne 15

1. AnropurmMu4eckasi CTpyKTypa <perBjaeHue>. Komananl Berjienus. [IpuBectn npumep.
2. llpencrasiieHue U KOAUPOBaHUE HH(POPMALIH C IOMOIIBIO 3HAKOBBIX CHCTEM.
AJipaBUTHBII MOAXO0/ K oNpeeeHUI0 KOJIMYecTBa HHPOPMaLNU.

3. 3aga4ya Ha onpeJejieHHe HCTHHHOCTH COCTABHOI0 BBICKA3bIBAHMS.

Bujaer Ne 16

1. Anropurmudeckasi cTpykrypa <uukir>. Komanasl nosropenns. Ilpusectu npumep.

2. BoinosiHeHue apu¢gMeTHYECKHUX ONepaliii B IBOUYHON cUCTeMe CHHCJICHUS.

3. 3apaya Ha onpefe/IeHHEe KOJINYeCTBa HH(POPMALUH C MOCIEeAYIOIIHMM Npeodpa3oBaHueM
eIMHULl H3MEepPeHMsI.

Bbuaer Ne 17

1. Ilpumep pa3paldoTKH AIrOPUTMA METOAOM MOC/Ie10BATeIbHOM AeTaTn3aliH.
BcnomoraresibHbIe A1TOPUTMBI.

2. Undopmanuonnoe moaenupoBanue. OCHOBHbIE THIIBI HH(POPMALIMOHHBIX MOJeJIe.
3. 3apa4a Ha CJI0KEeHHME M BBIMMTAHME IBOMYHBIX YHCEJI.

Buier Ne 18

1. OcHoBBI s13bIKa IPpOrpaMMupoBanns (aja¢aBuT, ONEPATOPHI, TUIILI JAHHBIX U T.J.).
2. OcHoBbI si3bIKa pa3MmeTku runeprexkcra (HTML).

3. IIpakTHYecKoe 3aJaHNe HA OPTraHU3aLlHMI0 3a1Poca NPH NoMCKe HH(POPMALU B
HurepHere.



Bujaer Ne 19

1. TexcToBblii pegakTop. HazHaueHue U OCHOBHbIE (PYHKIMH.
2. JIBoMYHOE KOAMPOBAaHHME TeKCTOBOM HH(popMannu. Pa3nuyHble KOAUPOBKH KMPUINIBI.
3. IIpakTHYecKoe 3aJaHNe HA HHCTAJISIUIO IPOrPAMMHOI0 NMPOAYKTA.

Buaer Ne 20

1. I'padpuuecknii penaxkrop. HazHauyenune u 0CHOBHbIE PyHKUIMH.
2. Jlornueckoe yMHOxkeHue. Tadauua nCTHHHOCTH.
3. IlpuBecTH mpuMep agpeca NIeKTPOHHOI MOYTHI M 00BSICHUTH €ro (popMar.

Buaer Ne 21

1. DuexkTponnsblie Tabdaunbl. HazHayeHue U 0CHOBHBIC (DYHKIIHH.
2. Anpecanus B UHTepHeTe: 1oMeHHasi cucTeMa uMeH u IP-agpeca.
3. 3apanue Ha pa3padOTKy NPOrpaMMbl MOMCKAa MAKCMMAJIBHOIO 3JIEMEHTa B MacCUBe.

Bujer Ne 22

1. ba3bl nannbIX. HazHavyeHnne u ocHOBHbIE PyHKIMM.
2. KomnbroTepHbie BUPYChI: CIOCO0OBI PACIIPOCTPAHEHNS], 3AIIIUTA OT BUPYCOB.
3. IIpakTnueckoe 3aganue Ha pa3padorky Web-cTpanuunsl.

Buier Ne 23

1. UudopmanuonHbie pecypcebl ceTH UHTepHeT: 3/1eKTPOHHAA M0YTA, TeJl1eKOH(pepeHIun,
(daiinoBbie apxuBbl. BcemupHas nayruna.

2. Undopmanus. BeposiTHOCTHBIN MOAX0/X K M3MEPEHHUIO KOJIMYeCTBA HHPOPMALMH.

3. 3agauya Ha mocTpoeHne OJIOK-CXeMbl aJITOPUTMA, 3AIIHCAHHOI0 HA €CTECTBEHHOM fI3bIKeE.

Buier Ne 24

1. 'uneprekct. Texnosoruas WWW (World Wide Web — Bcemupnasi nayruna).
2. BuzyajibHOe 00beKTHO-OPHEHTHPOBAHHOE MPorpaMmMupoBanue. I'pagudecknii
uHTep(eiic: popma u ynpasiasioniue 3J1eMEeHTHI.

3. IIpakTHyeckoe 3aJaHNe HA onpeae/ieHHe HH(POPMALMOHHOH eMKOCTH HOCHTe e
uH(pOpMAIUH.

Bujaer Ne 25

1. OcHoBHBIE 3TaNbl Pa3BUTHS BHIYUCINTEILHOH TexHUKH. MHpopMaTH3anus o01ecTsa.
2. JIokaJIibHbBIE U IJ100aJIbHbIE KOMIIbIOTEePHBbIE ceTU. HazHaueHnue cereid.

3. 3apanue Ha pa3padoOTKy NPOrpaMMbl € HCIIOJIb30BAHHEM IBYMEPHOI0 MACCHBA U
BJIOKEHHBIX IIMKJIOB.



