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BBEOEHUE

CoBpeMeHHBIN 3Tan pa3BUTHS YEJIOBEUECTBA XapaKTEPU3YETCs MEPEXOJAOM OT
WHAYCTPHUAIBHOTO 00IIecTBa K MHYOPMAIIMOHHOMY, B KOTOPOM OCHOBHBIM IpEIMe-
TOM COOCTBEHHOCTH CTaHET MH(pOpMAalus, OCHOBHBIMH MPOAYKTaMH - WH(OpMAIu-
OHHBIE TPOIYKTHl, OCHOBHBIMU TEXHOJOTHSIMU — HH(POPMALUOHHBIE TEXHOJOTHH.
[IpennocrkuIKOl 3TOMY CIIYKUT HEYKJIOHHO BO3pacTaromas 10Jii WHHOPMaUMOHHOM
COCTAaBJISIIOILEN BCEX TOBAPOB U YCIYT U, C OTPOMHOM CKOPOCThIO BO3pACTAIOIIEE, KO-
JUYECTBO YHCTO MHPOPMAIMOHHBIX TOBAPOB M yciyr (IporpaMMHBIE IPOAYKTHI, Oa-
3bl JIaHHBIX, COTOBAs CBS3b W T.A.). MIHpOpMaAIMOHHOE OOIIECTBO XapaKTePU3YeTCs
OYEHBb BBICOKOW CTEMEHBI0 00IEMUPOBON MH(GOPMAIMOHHON M SKOHOMHYECKOU WH-
Terparuu.

OcCHOBHBIE TEOpPETHUYECKHE 3aJa4i WH(POPMATUKH 3aKIIIOYAETCS BO BCKPBITHH
00X 3aKOHOMEPHOCTEW CO3/IaHusl Hay9HOH nH(pOpMaIyy, ee npeodpazoBaHus, me-
pedadr M WCIOJIb30BAHMS B Pa3jMUYHBIX cepax deIoBeYecKor aesrenbHocTH. UH-
dbopmatrka He U3ydaeT U HE pa3padaTbIBaeT KPUTEPHUEB OIICHKU UCTUHHOCTH, HOBH3-
HBI U TIOJIE3HOCTH HAy4YHOW MH(OpPMAIUH, a TAaKKE METOJ0B €€ JIOTUIECKOH mepepa-
OO0TKH C IENbI0 TOTy4YeHUsI HOBOW MH(POpPMAIUH.

[Tpukitagubie 3agaun HHGOPMATUKHU 3aKIIIOUaeTcs B pazpaboTke O6ornee dddek-
THUBHBIX METOJIOB M CPEJICTB CYUIECTBOBAaHHUS WH(OPMAIIMOHHBIX MPOIECCOB, B OIpe-
JI€JIEHUN ONTHMAJIbHOM HAyYHOM KOMMYHMKAllUM KaK BHYTPHU HAyKH, TaK U MEXKIY
HAayKOH ¥ IPOU3BOJICTBOM.

Huctumuaa «MHbopmaTnka» nocBsIIeHa U3y4eHUIO Psiia BOIPOCOB, OTKPHI-
BAIOIIUX MUP KOMIbIOTEPHBIX TEXHOJIOTHM.

[Iporpamma Gazupyercs Ha ['ocy1apCTBEHHBIX CTaHIAPTAX MO IKOHOMUYECKUM
CHEIHATBFHOCTSM, a TAK)Ke Ha €BPOMEHUCKUM CTaHAApTe W3YYeHHSI WH(OPMALMOHHBIX
TuCIUILINH EXpert.

B pesynbrare uzyuenns kypca «MHpopmMaTrka» cTyIeHT JOKEH 3HATD!

MCTOPHIO BOSHUKHOBEHHS HH()OPMATHKHU KaK HAYKH,

crnoco6sI cobopa, nmepenayu, 0OpabOTKU U XpaHEeHUsI HH(HOPMALINH;
TEXHUUYECKHE CPEICTBA peann3aui HHHOPMAIIMOHHBIX MPOLECCOB,;
MPOrpPaMMHBIE CPEJCTBA peaTn3aui HHPOPMALIMOHHBIX MMPOIIECCOB,;
oOmue mpuHIUIIEI paboThI B cetu Internet;

TEXHOJIOTHIO Pa0OTHI C OCHOBHBIMU ITPUKJIAIHBIMHU IPOrPaMMaMH;
TEPMUHOJIOTHUIO, UCIIOJIb3YEMYIO IIPU OIMCAHUM pecypcoB ceTH Internet;
CHocoOBl AOCTyna K OCHOBHBIM HH(OPMAIMOHHBIM pecypcaM IO CBOEH
CHELUATIbHOCTH;

METO/IbI 3aIIUTHI HHPOPMAIUH.

CTyneHT TakKe 10JIKEH YMeTh:

paboTats ¢ mporpammamu Word, Excel u Internet Explorer;

HaOMpaTh, peIlaKTUPOBATh U PACIICUaThIBATh JOKYMEHT;

3¢ (HeKTUBHO HCIOIB30BaTh COBPEMEHHbIE MepcoHabHbie KoMibloTepsl (1K)
JUTSL pelIeHHs 3a/1ad, BO3SHHUKAIOUIMX B IpoIecce OOyd4eHHsS B By3€, a TaKkKe 3ajad
peAMETHOM 001acTu cBOeH Oyayiien nesTeIbHOCTH,
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npuHUMAaTh 000CHOBaHHBIE pemenus 1o Beibopy I1K, moarotoBke n mpuobpe-
TEHUIO MPOTPAMMHBIX POTYKTOB,;

CTaBUTH M PeIIaTh 3a7aud, CBI3aHHbIE C OPTaHU3AIMEH quanora Mexay 4Yeso-
BEKOM WM MAalIMHOMW, CPEACTBAMHU UMEIOIIETOCS HHCTPYMEHTAPUS,

M0JIb30BaThCsI HH(POPMAIIIOHHO-TIONCKOBBIMH CHCTEMaMHU,;

BECTH JCJIOBYIO EPEMUCKY O IEKTPOHHOMN MOUTE;

pa3bICKMBaTh HE0OX0MUMYI0 HHGopManuio B Internet.



MABA 1
BBEAEHUE B UHOOPMATUKY

81. YyeOHbIN NnpeamMmeT UHOpMaTHKA

Tepmun «uapopmaruka» Bo3HUK B Hadane 60-x rogoB XX Beka Bo DpaHiuun
IUTS BBIETICHHSI 00JacTH 3HAHHM, CBS3aHHOW C aBTOMAaTU3WPOBAHHOW 00pabOTKOMU
UH(POPMAIIMH C TIOMOIIBIO JIEKTPOHHO-BBIYHCIUTEIbHBIX MamuH. |nformatique mpo-
UCXOAHT OT (paHIy3ckux cioB information (napopmanus) n automatique (aBroma-
THKa) ¥ JJOCJIOBHO O3HAYaeT «HH(OPMAIIOHHAS aBTOMATHKa».

[Iupoko pacnmpoCTpaHEH TaKKE AHTJIOS3BIYHBIM BapHaHT 3TOTO TEPMHUHA —
«Computer science», 94To 03Ha4aeT OYKBAILHO «KOMITBIOTEpPHAS HAyKa».

HNudopmaTnka — 3T0 OCHOBaHHAsI HA MCIIOJIb30BAHUM KOMIIBIOTEPHON TEXHU-
KM JTHCUUIUIMHA, U3yYalomas CTPYKTypy W oOmue cBOMCTBa MH(GOpPMAILNHU, a TAKKe
3aKOHOMEPHOCTH M METOJbI €€ CO3JaHHs, XpaHEeHHs], IOUCKa, MpeoOpa3oBaHus, Ie-
penadr U MPUMEHEHHUs B Pa3IMYHBIX cepax 4eTOBEUYECKON eI TeIbHOCTH.

B 1978 roay mMexayHapOAHBIN Hay4YHBIA KOHIpecC O(UIMATBHO 3aKpEemi 3a
MNOHATHEM «HH(POpMaTUKa» 00JIACTH, CBA3AHHBIE C pa3pabomkoi, cO30aHuem, uc-
NONb308AHUEM U MAMEPUATLHO-TNEXHUYECKUM 0OCIYHCUBAHUEM CUCeM 00pabomKu
uH@opmayuu, BKIOUAS KOMNLIOMEPDLL U UX NPOSPAMMHOE 0becneyenue, a maxdice op-
2aHU3AYUOHHbIE, KOMMepUecKue, aOMUHUCMPAMUSHblEe U COYUANbHO-NOIUMUYECKUE
acnekmsli KOMNbIOMEPUIAYUU — MACCOBO20 GHEOPEHUS KOMNbIOMEPHOU MEXHUKU 60
gce 0baacmu HCU3HU TI00€U.

Taxum oOpazom, uHpOpMaTHKa Oa3upyeTcss HA KOMIBIOTEPHOW TEXHHUKE U HE-
MBICTIMa 0e3 Hee.

Nudopmarnka — KOMIIEKCHAS Hay4Has MUCIUIUIMHA C MIMPOYANIINM Juarna-
30HOM MpuMeHeHus. Ee mpruopuTeTHpie HanmpaBIeHUs:

pa3paboTKa BEIYUCIUTENBHBIX CUCTEM M MPOTPAMMHOTO 00ecTiedeHS,
Teopus MHPOpPMALMK, H3ydaromas IMPOIECCHl, CBA3AHHBIE C Mepeaadei,
IPUEMOM, IPeoOpa30BaHNEM U XpaHEHHEM HH(OPMAIHH;

MaTeMaTH4eCKOe MOJCIMPOBAHHUE, METOAbI BBIYMCIUTEIBHON W TPHUKIAI-
HOM MaTeMaTHKH ¥ WX NpUMEHEHHE K (yHIaMEHTAJIbHBIM U MPUKIIAJTHBIM
MCCJIEIOBAaHUSM B PA3IMYHBIX 00JACTSIX 3HAHUH,

METOJIbl MCKYCCTBEHHOTO HHTEJIEKTa, MOJEITUPYIOUINE METOIbI JIOTHYE-
CKOTO M AaHAJIMTHYECKOTO MBIIUICHUS B MHTEIUIEKTYaJbHON NESATEIbHOCTH
YeNoBeKa (JIOrMYecKuid BBIBOJ, OOy4YeHHE, IOHUMAaHHE PEYH, BU3YaIbHOE
BOCTIPHUSITHE, UTPHI U IIp.);

CHUCTEMHBIN aHaIM3, WU3YyYalOMHUHA METOJO0JIOTHYECKHE CPEICTBA, HCIOJb-
3yeMbI€ IJIsl MOATOTOBKM W OOOCHOBAHUS PEIICHHUU 1O CIOKHBIM IpoOIie-
MaM pa3IMIHOTO XapaKTepa;

OononHpopMaTHKa, n3ydaromas HHHOPMAIMOHHBIE MPOIECCH B OHOIOTHYe-
CKHX CHCTEMax;

comuanbHas WH(pOpMATHKa, W3ydarolas Mpolecchl WHpopMaTu3anuu o0-



LIECTBA;

METO/Ibl MAIIMHHOM rpad UK, aHUMAIIMH, CPEJICTBA MyJIbTUMEINA,
TEJIEKOMMYHHUKAIIMOHHBIE CUCTEMBI U CETH, B TOM YHCJIE, II100aJbHbIE KOM-
NBIOTEPHBIE CETH, OOBEAMHSIIONINE BCE YETIOBEYECTBO B €IMHOE MH(POpMa-
LMOHHOE COOOIIECTBO;

pa3HooOpa3Hble MPHJIOKEHHS, OXBATHIBAIOIINE MPOU3BOACTBO, HAyKy, 00-
pazoBaHHUe, MEJULIMHY, TOPIOBIIIO, CEILCKOE XO3SIMCTBO U BCE APYrUe€ BUABI
XO3SHCTBEHHOU U OOIIIECTBEHHON IEATEIHHOCTH.

B undopmMaTrnke MOXHO BBIICIUTH TPU HEPA3PBHIBHO M CYIIECTBEHHO CBS3aH-
HbIE YaCTH — TEXHUYECKHUE, IPOrPAMMHBIE U AITOPUTMHYECKHUE CPEJICTBA.

TexHuyeckme cpeacTBa, WK anmnaparypa KOMIIBIOTEPOB, B aHIVIMWCKOM SA3bl-
ke 00o3HayaroTCs ciioBoMm Hardware, kotopoe OYKBaJbHO MEPEBOJMTCS KaK <TBEP-
IIbIE U3JEIHSI».

Jlis 0003HaYeHHs] MPOTPAMMHBIX CPeACTB, MO KOTOPHIMU ITIOHUMAETCs CO-
BOKYITHOCTH BCEX MPOTPaMM, HCIOIb3yEMbIX KOMIIBIOTEPAMH, U 00JIaCTh EATEIbHO-
CTH TI0 UX CO3JaHHI0 W NMPUMEHEHUIO, UCIONb3yeTcs cioBo Software (OykBaipHO —
«MSATKHE W3JIENHs»), KOTOPOE IMOMYEPKHBAECT PABHO3HAYHOCTH CaMOW MAIIMHBI H
IPOrpaMMHOTO OOECIEUYeHHs, a TaK)Ke€ CIHOCOOHOCTH MPOTPAMMHOTO OOECTIeUeHUs
MOAU(PHUIIIPOBATHCS, MPUCITOCAOTMBATHCS U Pa3BUBATHCSI.

[IporpaMmupoBaHuIO 3aJadu BCeTAa MpEIIIecTByeT pa3paboTka crmocoba ee
pelIeHus: B BUJIE NTOCIIEI0BATEILHOCTH AEUCTBUM, BEAYIIUX OT UCXOJHBIX JTAHHBIX K
HMCKOMOMY pe€3yJIbTaTy, UHBIMU CJIOBaMH, pa3paboTKa ajiropurMa peuieHus 3aJadu.
Jlnst o6o3HaueHusi yacT MHPOPMATHKH, CBSI3aHHOW C Pa3pabOTKOW aJrOPUTMOB U
U3y4YEeHHUEM METOJIOB W IMPUEMOB WX IOCTPOCHUs, NMPUMEHSIOT TepMuH Brainware
(anri. brain — uHTEITEKT).

Poms nadopmaTuku B pa3BuTum oOmecTBa upe3BbldaiiHo Benuka. C HEel CBs-
3aHO HA4yajo PEBOJIONUHU B 00JACTH HAKOIUICHUS, epeaadun U 00padboTku uHpopma-
IUU. DTa PEBOJIIOLMS, CIEAYIOLas 3a PEBOJIOLUSMHM B OBJIQJICHUU BEIIECTBOM M
9HEpPTUeH, 3aTparuBaeT U KOPEHHBIM 00pa3oM mpeolOpa3yeT He TOJNbKO cepy mare-
PHATBHOTO MPOU3BO/ICTBA, HO U MHTEIUIEKTYaIbHYIO, TYXOBHYIO C(Ephl KU3HU.

[IporpeccuBHOE yBEIMYEHUE BO3ZMOKHOCTEN KOMIBIOTEPHON TEXHUKH, PA3BU-
THe NH)OPMAIIMOHHBIX CeTeH, CO3JaHNe HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH MPH-
BOST K 3HAYUTEIHHBIM M3MEHEHHUSIM BO BceX cdepax oOmiecTBa: B MPOU3BOJICTBE,
HayKe, 00pa30oBaHUM, MEIUIMHE U T.J.

NupopmaTnKy MOXHO paccMaTpuBaTh Kak HayKY, KaKk TeXHOJIOTHIO U Kak
HHAYCTPHIO.

NudopmaTnka Kak Hayka 00beIUHSCT TPYIITY TUCIUIUINH, 3aHUMAIOIIUXCS
M3YYCHHEM Pa3IUYHbIX ACHEKTOB CBOWCTB MH(pOpMAIHMHU B MHPOPMAIMOHHBIX IMPO-
1eccax, a TakKe NMPUMEHEHHEM aJTOPUTMUYECKUX, MATEMAaTU4YECKUX M MPOrpaMm-
HBIX CPEJCTB It €e 00pabOTKH ¢ TOMOIIBIO KOMIIBIOTEPOB.

NupopmaTnka Kak TEXHOJIOIMsl BKIIOYAET B ce0s CUCTEMY MPOLEAYP KOM-
MBIOTEPHOTO MPeoOpa3oBaHus HHPOPMAIMH C METbI0 ee (OPMUPOBAHUS, XPAHCHHSI,
00paboTKH, pacmpoCTpaHeHHs] W UCIOJIb30BaHUA. OCHOBHBIMU YepTaMU COBpPEMEH-
HO# (HOBO#) MH(OPMAIIMOHHOM TEXHOJIOTHH SBJISIOTCS:

IpY’KECTBEHHBII IPOTPAaMMHBIN U annapaTHblii HHTEp(ENc;
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MHTEPAKTUBHBIN (THAIOTOBBIN) PEXKUM PEIICHHUS 3a]ay;

CKBO3Hasi MHGOPMAaMOHHASI TOAEPKKAa BCEX TANOB PEIICHHS 3aJa4yd Ha
OCHOBE MHTETPUPOBAHHOM 0a3bl JaHHBIX;

BO3MOHOCTh KOJUIEKTMBHOTO PEIICHHs 3a]ad Ha OCHOBE MH(OpMAIMOH-
HBIX CETEU U CUCTEM TEJIEKOMMYHUKAIUN;

6e30yMakHasi TEXHOJIOTHS, IPH KOTOPOl OCHOBHBIM HOCHTENEM HH(pOpMa-
IIUH SIBJSIETCS] HE OyMaKHBIH, a JIEKTPOHHBIN TOKYMEHT.

NudopmaTnka Kak HHAYCTPHUSA — 3T0 HHPPACTPYKTYpHAS OTpAcib HapOIHO-
ro X035HCTBa, 00ECIeunBaronas BCE APYrue OTPACIH HEOOXOAMMBIMU MH(pOpMaIH-
OHHBIMHU pecypcamu. MHnycTpus wHQOpPMATHKK BKIIOYAET B ceOs MpeanpusTus,
MPOU3BOJIAIINE BHIYUCIUTENBHYIO TEXHUKY U €€ 3JIEMEHTHI, BHIYUCIUTEIbHBIC IICH-
TPBI PA3IUYHOTO THIIA ¥ Ha3HA4YCHHs (MHIUBUIYalIbHBIC, KyCTOBBIC, KOJUIEKTHBHOTO
MOJIB30BAHUS U JIP.); MPEINPUSITHUS, OCYIIECTBISIFOIINE TPOU3BOJCTBO ITPOrPAMMHBIX
CPEICTB W MPOEKTHPOBAaHHE WH(OPMAIIMOHHBIX CHUCTEM; OpraHU3allMd, HaKarllu-
BAIOINHE, PACIIPOCTPAHAIOMINE M 00CTyKHBaroImue GOH/IBI AITOPUTMOB U MPOTPaAMM;
CTaHIIMH TEXHUYECKOTO 00CITY )KUBAHUS BHIYUCIUTEIHHON TEXHUKH.

Ponp nH(pOpMaTHKH B COBPEMEHHBIX YCIOBHSX MOCTOSIHHO Bo3pactaer. Jles-
TEIBHOCTh KaK OTACNBHBIX JIOJEH, TaK U IeTbIX OpraHu3alnii Bce B OOJIbIIEH cTeme-
HU 3aBHUCUT OT X WH(OPMHUPOBAHHOCTU M CHOCOOHOCTH 3(P(EKTUBHO HCIOIH30BATH
UMEIOIyIocs nHpopMauio. BHeapeHne KOMIBIOTEPOB, COBPEMEHHBIX CPEACTB IIe-
pepaboTku u nepeaadyn HHGOPMAIIUU B PA3IMYHbIE UHAYCTPHUH MOCTY>KUJIO HadyajaoM
mpoiiecca, Ha3piBaeMoro HH(popmaTu3anueil odmectsa. CoBpeMeHHOE MaTepUailb-
HOE TPOM3BOJCTBO M Jpyrue chepsl ACSITETLHOCTH BCE OOJbIE HYXIAAIOTCS B HH-
(bopmManmoHHOM 00CITY’)KMBaHHH, ITEPEPadOTKE OTPOMHOTO KOJINYECTBA HH(POPMAIUH.
Nudopmaruzanuss Ha OCHOBE BHEAPEHHUS KOMITBIOTEPHBIX W TEIEKOMMYHHKAIMOH-
HBIX TEXHOJIOTHH SIBJISIETCS peakuuel olmiecTBa Ha MOTPEOHOCTH B CYIIECTBEHHOM
YBEIUYEHUU MPOU3BOIUTEIBHOCTH TPyAa B HH(DOPMAIIMIOHHOM CEKTOpe OOIIeCTBEH-
HOTO TIPOM3BOJICTBA, I/IE€ COCPEAOTOUEHO OO0Jee MOJOBUHBI TPYAOCIOCOOHOTO HAce-
JICHHUS.

PesynpraTom mpouecca nHpOpMaTH3AIMK ABISAETCA CO3/aHUEe WH(POPMAIINOH-
HOTO 00IIeCTBa, e MAHUIYJIUPYIOT HE MaTePHUAIBHBIMU 00bEKTaMH, a UJCSIMHU, 00-
pazaMu, UHTEIUIEKTOM, 3HAaHUSIMH. )11 KaKJ0i cTpaHbl €€ JBIKEHUE OT WHAYCTPH-
aJBbHOTO dTarna pa3BUTUSA K MHPOPMANMOHHOMY 3TaIy OIpPENeNseTcs] CTEIeHbIO WH-
dbopmaTuzanuu 00IIeCTRA.

Nudopmarnka cBs3aHa ¢ KHUOEPHETUKOW, HO HE TOXKIecTBeHHa eil. Kubepne-
THKa U3y4aeT 00IIre 3aKOHOMEPHOCTH MPOIECCOB yIPABIEHUS CIOKHBIMH CHCTEMa-
MU B Pa3IUYHBIX O0JIACTSAX UYEIOBEUECKOH JAESITENbHOCTH HE3aBHUCUMO OT HATHIUS
WIH OTCYTCTBHUS KoMIbIoTepoB. MH(pOpMaTnka e n3ydaeT o0mue CBOWCTBA TOJIBKO
KOHKPETHBIX HH(POPMAIIMOHHBIX CHCTEM.

Nudopmarnka n3ydaer CBOWCTBA, CTPYKTYPY U (YHKIMH HH(OPMAIIMOHHBIX
CUCTEM, a TaK)Ke MPOUCXOAIINe B HUX MH(popMannoHHbIe npouecchl. [log nngop-
MALMOHHON CHMCTEeMOI MOHMMAIOT CHCTEMY, OPTaHU3YIOIIYI0, XPAaHSIIIYI0 U MPeod-
pasoBbIBatonlyr0 uHpopMmanuio. [lomaBisromee OOJBIIMHCTBO COBPEMEHHBIX WH-
(OpMaIMOHHBIX CHCTEM SIBIISIFOTCS aBTOMATHU3UPOBAHHBIMHU.
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82. NMoHaTne nHopmaunmn

TepmuH «HH(pOpMALHSI» TIPOUCXOTUT OT JIATHHCKOTO ciioBa «informatio», uro
O3HAYaeT CBeJeHMs, Pa3bsiCHeHHs, u3j0keHne. HecMoTps Ha mumpokoe pacmpo-
CTpaHEHHE STOT0 TEPMHHA, MOHSATHE MHPOPMAIUHU SBISETCA OJHUM M3 CaMbIX THUC-
KYCCHOHHBIX B Hayke. B Hacrosimiee Bpemsi HayKa IBITAETCS HAWTH OOIINe CBOMCTBA
¥ 3aKOHOMEPHOCTH, IPUCYIIHE MHOTOTPAHHOMY MOHATHUIO HH(OpMAaILHs, HO TTOKa 3TO
MOHSTHE BO MHOTOM OCTAe€TCS MHTYMTHUBHBIM W TOJIYYaeT Pa3IUYHbIE CMBICIOBBIC
HAIOJIHEHUS B PA3IMYHBIX OTPACIISIX YEIIOBEYECKOU NEATEIHHOCTH:

B 00uxoae nH(pOpMaIeil Ha3bIBAIOT JIOObIE TAHHBIE WM CBEIEHUS, KOTO-
peie Koro-mbo uHTEpecytoT. Hampumep, coobmenne o Kakux-audo coObI-
TUAX, O YbEH-TUOO0 NeATEIBHOCTH | T.11. «<MHPOPMUPOBATE» B ITOM CMBICIIE
03HAYAET «COOOUIUTH HEUTO, HEM3BECTHOE PAHBIIEY;

B TeXHHKe 1Moj WHpopManueld MOHUMAIOT COOOIICHHS, MepeaaBacMbie B
(dbopmMe 3HAKOB WJIA CUTHAJIOB,

B KuOepHeTHKe 10/ MH(OpMaNKel MOHUMAET Ty YacTh 3HAHHM, KOTOpas
UCIIOJIb3YeTCSl JJII OPHEHTHPOBAHMs, aKTHBHOTO JIEWCTBHSA, YHpaBlIEHUS,
T.€. B IIETISIX COXPAHEHUS, COBEPIICHCTBOBAHUS, PA3BUTHUS CHCTEMBI.

HNudopmauus — 310 cBeaeHust 00 00BEKTaX U ABJICHHUIX OKPYKAIOMIEH CPebl,
UX TapaMeTpax, CBOUCTBAX U COCTOSHUAX, KOTOPBHIE YMEHBIIAIOT UMEIOLIYIOCS O HAX
CTENIeHb HEOIPEAETICHHOCTH, HETIOJTHOTHI 3HAHU.

Nudopmarnka paccmatpuBaeT WH()OpPMAIMIO KaK CBS3aHHBIE MEXIY COOOM
CBEJICHHSI, U3MEHSIIONINE HAIlM MPEICTABICHUS O SBJICHUH WIH OOBEKTE OKpYyXKaro-
miero mupa. C 3TOi TOYKHM 3peHUs WH(POPMAIHUIO MOKHO PacCMaTpUBaTh KaK COBO-
KYITHOCTh 3HAHUH O ()aKTUYECKUX NAHHBIX U 3aBUCHMOCTSIX MEXIY HUMH.

Jltogu oOmenuBarotcst nHpopmarueit B hopme coodbmenuii. CoodmeHnue — 31o
dbopma mpencraBiaeHus HHPOPMAIMK B BUIE PEYH, TEKCTOB, JKECTOB, B3TJISAO0B, U30-
OpakeHni, MUPPOBHIX NAHHBIX, TPAPUKOB, TAOTHI] U T.1II.

OnHo u TO ke mHOpPMAIMOHHOE cooOIIeHHe (CTaThsl B Ta3eTe, OObSIBJICHHE,
MUCHMO, TEIerpaMMa, CIpaBKa, paccKas, YepTex, pajuorepenada 1 T.11.) MOXKET CO-
JepKaTh pa3HOe KOJIMYECTBO MH(OpPMAIUH ISl pA3HBIX JIOJEH — B 3aBHCUMOCTH OT
UX MPEeNUIeCTBYIOINX 3HAHUN, OT yPOBHS MOHUMAHUS 3TOTO COOOIICHUS M MHTEepeca
K HEMY.

Tak, cooOl1eHne, COCTaBJIEHHOE Ha SIIOHCKOM SI3bIKE, HE HECET HUKAKO HOBOM
uH(pOPMAINK YETIOBEKY, HE 3HAIOUIEMY 3TOTO S3bIKa, HO MOXET OBITh BEICOKOMH(DOP-
MAaTUBHBIM I Y€JIOBEKa, BIAICIOIIEro SmoHCKuM. Hukakoii HoBoW nHpOpMaun He
COJIEP)KUT U COOOLICHHE, M3T0KEHHOE HAa 3HAKOMOM SI3BIKE, €CJIH €r0 COJEepKaHUe
HEMOHSTHO WJIH YK€ U3BECTHO.

Nudopmanust ecTb XapakTEepHUCTUKA HE COOOIICHHS, & COOTHOIICHUS MEXIY
cooOmieHneM u ero morpedurenem. be3 Hanmuus moTpedurens, XOTs Obl TMOTCHIIH-
aJBHOTO, TOBOPHUTH 00 MH(pOpMaIK O0E€CCMBICICHHO.

[IpumMeHUTENbHO K KOMITBIOTEPHON 00pabOTKE NaHHBIX MO MHPOpMAIUEH 1mo-
HUMAOT HEKOTOPYIO TIIOCIIEI0BATEIBHOCTh CHMBOJIMYECKUX 0003HaYeHHl (OYKB,
uQp, 3aK0AUPOBAHHBIX TpaPUIecKUX 00pa30B M 3BYKOB H T.II.), HECYIYIO CMBICIIO-
BYIO Harpy3Ky W IPEJCTaBICHHYIO B MOHITHOM KOMIbIOTEPY BHIE. Kakaplii HOBBIN
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CUMBOJI B TaKOW IMOCJIEJOBATEILHOCTH CHUMBOJIOB YBEIMYMBAECT MH(POPMAIIMOHHBIN
00BEM COOOIIEHUS.

[IpenmeTsl, mporecchl, SIBICHUS MaTEPHUaIbHOTO WM HEMaTEPUAIBHOTO CBOMI-
CTBa, pacCMaTpUBaeMble C TOUKHU 3PEHHUS MX MHPOPMAIIMOHHBIX CBOMCTB, HA3bIBAIOT-
cs HH(POPMAIHOHHBIMHU 00 bEeKTAMM.

B mpouecce o0paboTku mHPOpMAIUS MOXKET MEHSTh CTPYKTYpy U (Qopmy.
[Ipu3HakoM CTPYKTYpHI SBISIOTCS JIEMEHTHI HH(OpMAIK U UX B3aUMOCBA3b. Dop-
MBI TIpeCcTaBIeHus] HHPpOPMAIIUU MOTYT OBITh pa3nuyHbl. OCHOBHBIMU U3 HUX SIBIIA-
IOTCSL:

CHMBOJIbHAsI (OCHOBaHA Ha MCIIOJIb30BAaHUH Pa3IMIHBIX CHMBOJIOB);
TeKCTOBasi (TEKCT — 3TO CHMBOJIBI, PACIIOJOKEHHBIE B ONPEACICHHOM I10-
panKe);

rpadudeckas (pa3nTuvHbIC BUIBI N300pakeHHIA);

CBETOBBIX MJIM 3BYKOBBIX CUTHAJIOB,

PaJNOBOJIH;

ANEKTPUYECKHUX M HEPBHBIX UMITYJIHCOB,;

MAarHUTHBIX 3aIIACEH;

’KECTOB U MUMUKH,;

3a1axoB M BKYCOBBIX OIIYIICHHIA;

XpOMOCOM, IOCPEACTBOM KOTOPBIX MEPENAIOTCS 110 HACIEICTBY MPU3HAKU U
CBOWCTBA OPraHU3MOB U T.J.

B moBcenHeBHOM MpaKkTUKE TaKMe MOHATHUS, KaKk HH)OpMAIHs U TaHHbIE, YAaCTO
paccMaTpUBAIOTCS Kak CHHOHUMBI. Ha camom nene MexXay HUMH MMEIOTCS CYLIeCT-
BEHHBIC Pa3INIUS.

JlaHHBIMH Ha3bIBaeTCs WH(GOpMAIKs, MPEACTaBICHHAs B YI0OHOM i oOpa-
6otku Bujae. JlaHHbIE MOTYT OBITH IPEJCTABJICHBI B BHJE TEKCTa, rpaduKu, ayauo-
BU3yaJbHOTO psiaa. [IpencTaBieHne MaHHBIX Ha3bIBACTCS S3BIKOM HH(POPMATHKH,
MPEICTABISAIONUM COO0M COBOKYITHOCTh CHMBOJIOB, COTJIALICHUH U MPaBUJ, UCIOJIb-
3yeMBIX I 001IeHus1, 0TOOpakeHus, mepeaady HHPOpMaIiK B 3JIEKTPOHHOM BHUJIE.

OnHOMt M3 BaXHEWIIMX XapaKTEPUCTHUK HH(POPMAIUH SBISIETCA €€ aJeKBat-
HOCTh. AJIEKBATHOCTh HH(OPMALIMU — 3TO YPOBEHb COOTBETCTBHUS 00pa3a, co3na-
BAEMOTO C TOMOINBIO MH(OpPMAINH, peabHOMY O00BEKTYy, mpolieccy, sBiaeHui. OT
CTENCHH aJeKBATHOCTH WH(GOpPMAIWU 3aBUCUT MPABHIBLHOCTh NPHUHITHS PEIICHUS.
AZeKBaTHOCTh MH(GOPMAIINK MOXKET BBIPAKATHCS B TpeX (opMax: CHHTAKCHYECKOH,
CEMAaHTUYECKOM U IIParMaTUu4eCcKou.

CuHTaKCcHYecKasl aIeKBAaTHOCTb OTOoOpakaeT (hopManbHO-CTPYKTYypHBIE Xa-
PaKTEepUCTHKU MH(OpMAINK, HE 3aTparuBas € CMBICIOBOTrO cojepskanus. Ha cun-
TaKCMYECKOM YPOBHE YUUTHIBAIOTCSI THII HOCHUTENS U CIIOCOO MpeacTaBieHus nupop-
Malluu, CKOPOCTh ee mepedadd u oOpaboOTKH, pa3Mepsl KOJOB MPEACTABICHUS WH-
dbopmanmu, HaAEKHOCTh U TOYHOCTH NMPEoOpa30BaHUs 3TUX KOAOB U T.1. MHpOopMma-
IO, PACCMATPUBAEMYIO C TAKUX MO3UIMH, OOBIYHO HAa3BIBAIOT AAHHBIMH.

CeMaHTHYeCKasi aJeKBATHOCTb OIPEACISiET CTENeHb COOTBETCTBUS 00pasa
o0BeKTa caMoMy OOBEKTY. 37€Chb yUUTHIBAETCS CMBICIIOBOE COJEp)KaHne HMH(pOpMa-
muu. Ha 5TOM ypoBHE aHaNM3UPYIOTCS CBEAEHUS, OTpakaeMmble MHPOpMalueH, pac-
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CMaTpPUBAIOTCSl CMBICIIOBBIE CBS3U. TakuMm 00pa3oM, CeMaHTHYECKas aJeKBATHOCTH
MPOSIBIISICTCS TPU HAJIWYUKA €IUHCTBAa WHGOPMAIMU M TOJb30BaTes. JTta dopma
CIYXUT 1711 (OpMHUpPOBAHUS TOHATUH W MPECTABICHUN, BBISBICHHUS CMBICIA, CO-
nepskanus nHPOpManuu U ee 0000IIeHN S .

IIparmaTuyeckasi aIeKBATHOCTh OTPAXKACT COOTBETCTBUE MHPOPMAITUH TISITH
YIpaBJIEHHUA, peann3yeMoil Ha ee ocHoBe. [IparmaTndeckue cBoiicTBa MHGOpMaUU
MPOSIBIISIOTCS TIPU HAJTMYUU €IUHCTBA WH(OPMAIUH, MOJIH30BATEIS U LIETU yIpaBJe-
Husg. Ha 3TOM ypoBHE aHamu3HWpyIOTCs MOTPEOUTENbCKHE CBOMCTBA WHGOpPMAIINH,
CBSI3aHHBIC C MTPAKTHYECKUM HCIIOJIH30BaHUEM HH(POPMAIINH, C COOTBETCTBUEM €€ IIe-
NeBOM (DYHKIIMU JCSITEIIBHOCTA CUCTEMBI.

Kaxmoii ¢hopme aiekBaTHOCTU COOTBETCTBYET CBOSI Mepa KoJimdecTBa nHMOp-
MaIWH.

CuHTakcuyeckasi Mepa MH(pOpMANMHU ONEPUPYET C 00e3NMUUeHHONH HHGOP-
MaIuei, He BBIPAXKAIOMICH CMBICIIOBOTO OTHOIIEHUS K 00BekTy. Ha 3TOM ypoBHE
00beM NMaHHBIX B COOOIIEHUN U3MEPSETCS KOJTUYECTBOM CHMBOJIOB B 3TOM COOOIIIe-
HUU. B KadecTBe MUHUMATLHOU eqUHUIICH W3MepeHus AaHHBIX wHpopmaruu Kion
[IIeHHOH MpeUIoKKII IPUHATH oauH OuT (aHra. bit — binary digit — gBonunas nug-
pa). but B Teopunm mHPOpMAIUK — KOJIUYECTBO MH(POpPMAIHU, HEOOXOAUMOE IS
pa3IUYCHHS IBYX PABHOBEPOSATHBIX COOOINECHUH (THIIA: «UET» WIN «HEUET», KOpey»
WM «PEeIIKa», «J1a» WK KHET» U T.I1.).

B BblunCIUTENBHON TEXHUKE OWTOM HA3bIBAIOT HAUMEHBINYIO KIIOPIUIO>» IIa-
MSATH KOMITBIOTEPA, HEOOXOAUMYIO JUISI XpaHEHUS OJTHOTO U3 ABYX 3HAKOB «0» u «1»,
HCITOJTB3YEMBIX JIJISi BHYTPUMAITUHHOTO TIPEICTABIICHUS TAHHBIX U KOMaH]I.

but — cnumkom Menkas enuHUIa U3MepeHus. Ha npakTuke yamie npuMeHseT-
cs OoJiee KpyIHasi enuHAUIA — OaliT, paBHas BochkMu OutaM. MIMeHHO BoceMb OUTOB
TpeOyeTcs I TOTO, YTOOBI 3aKOUPOBATh JIFOO0OH U3 256 CUMBOJIOB ayipaBUTa Kila-

BHATYpPbl KOMIBIOTEPA (256 = 28) :

[IIupoko MCHOJB3YIOTCSA TaKXKe elie 0ojee KPyIHbIC MPOU3BOIHBIC STUHUIIBI
uH(pOpMaLHH:

1 Kunoo6aiit (K6aiit) = 1024 6aiir,

1 Mera6aiit (Mb6aiit) = 1024 Koaiir,

1 l'uraGaiit (I"6aiiT) = 1024 MGaiiT.

B mocinenHee BpeMs B CBSI3M C yBEIUYEHHEM 00BEMOB 0OpabaThiBaeMOi WH-
dbopmanuu BXOIAT B yHOTPeOICHHE TAKKE TPOU3BOIHBIC CIUHUIIBI, KaK:

1 TepaGaiit (T6aiit) = 1024 I'GaiiT,

1 [MeraGaiir (I16aiit) = 1024 ToairT.

3a equHUIy MHPOPMAIMU MOXHO OBLJIO OBl BRIOpAaTh KOJMYECTBO HH(pOpMa-
I[UU, HEOOXOAUMOE IS PA3IMYCHUS, HAIPUMEp, JACCATH PaBHOBEPOSTHBIX COOOIIE-
HUK. D10 Oyner He nBouvHas (OUT), a gecaruyHas (IUT) equHUIA HHPOPMAIIUH.

CeMmaHTHYecKasi Mepa HHGPOPMALMH HCIIOJIB3YETCS JUIS U3MEPEHHSI CMBICTIO-
BOTO cojiepxanusi mHpopMmanuu. Hambomnpimee pacmpocTpaHeHUE 311eCh IMOIydriIa
Te3aypyCHass Mepa, CBS3bIBAIOINAs CEMAaHTUYECKHE CBOWCTBA MH(OPMALUU CO CIIO-
COOHOCTBIO TOJB30BATENsl PUHUMATh MOCTynuBIIee coodmenne. Te3aypye — 3to
COBOKYITHOCTh CBEJICHHUI, KOTOPBIMH PAacCIoyiaraeT MoJib30BaTe/b Wik cucTemMa. Mak-
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CUMAJIbHOE KOJMYECTBO CEMAaHTUYECKON HH(OpMAIUK MOTPEeOUTENb MOIydaeT Mpu
COTJIACOBAHUU €€ CMBICJIIOBOTO COJIEpXKAHUSA CO CBOUM TE€3aypycoM, KOrja IOCTy-
nuBmas WHQOpMAIK MOHSATHA MOJIb30BATENI0 M HECET €My paHee HE H3BECTHBIC
ceeneHus. C ceMaHTUYECKOW Mepoi KoJmdecTBa HHPOPMAIUHU CBA3aH K03 HULIMEHT
COJIEPKATEIBHOCTH, OMpENeNsieMbld KaK OTHOIICHHE KOJIMYECTBA CEMAHTHYECKOMH
uH(popMannu K 001meMy 00beMy JaHHBIX.

IIparmaTuyeckasi Mepa HHGOPMALIMHU OTIPEACISAET €€ MOJIE3HOCTh, IIEHHOCTD
1T Tporecca ynpasieHus. OOBIYHO MEHHOCTh MH(OpMAIMH HU3MEPSIETCS B TEX XKe
eAMHMLIAX, YTO U LeJeBast QyHKIUS yIPABICHUS CUCTEMO.

Kakoe xonxmuecTtBo mH(pOpMAMK COACPKHUTCS, K NPUMEPY, B TEKCTE pOMaHa
«Boitna u Mup», Bo ¢peckax Padasns unm B reHeTnyeckom Koae yenoBeka? OTBera
Ha 3TH BOIMIPOCHI HaAyKa HE JAeT U, 10 BCe BEPOSITHOCTH, TaCT HE CKOPO. A BO3MOKHO
U 00BEKTUBHO HM3MEPUTH KOJWYECTBO MHPOpMannu? BaxHeHmuM pe3yabTaToM B
TeopuH NH(HOPMAIINH SBIISETCS CIETYIOIINNA BHIBOA:

B ompeneneHHbIX, BeCbMa HIMPOKHUX YCIOBUSAX MOXKHO NpEHEOpedbh KadecT-
BEHHBIMH OCOOEHHOCTSIMH WH(OPMAIINH, BBIPA3UTh €€ KOJUYECTBO YHCIOM, a TAKKe
CPaBHHUTH KOJIMYECTBO HH(POPMALINHU, COAEPIKAIICHCS B PA3IMIHBIX TPYIINAX JTAHHBIX.

B Hacrosimee Bpems MONY4YWIH paclpOCTpaHEHHE MOAXOABI K OMPEAETICHUIO
MOHATHUS «KOJWYECTBO MH(OPMAIMU», OCHOBAHHBIE HA TOM, YTO WH(OPMAIHIO, CO-
JepxKallyocsi B COOOIIEHNH, MOXKHO HECTPOIO TPAKTOBAaTh B CMBICJIE €€ HOBU3HBI
WM, MHAY€, YMEHBIIECHUS HEOMPENeICHHOCTH HAIINX 3HAHUK 00 oOBbekTe. DTH MoA-
XO/JIbI HCIIOJIB3YIOT MaTEMaTHYECKUE TIOHATHUS BEPOATHOCTH U Jorapudma.

Nudopmanus nepenaetcss B ¢popme COOOIMIEHHH OT HEKOTOPOTO MCTOYHHKA
uH(pOpMaMK K €€ NMPUEMHHUKY MMOCPEICTBOM KaHaja CBA3M MeXay HuMH. Mcrod-
HHUK TIOCBIJIAET IepelaBaeMoe COOOIIEHHE, KOTOPOe KOIUPYETCs B IepeaaBaeMbIii
CUTHaJ. DTOT CUTHAJ MOCHUIAETCS 10 KaHaly CBS3H. B pe3ynprare B mpueMHUKE TI0-
ABJIAETCA MMPUHUMAEMBIA CUTHAJ, KOTOPHIM EKOJUPYETCS M CTAHOBUTCS MPUHHMAE-
MBIM coobmenueM. [lepenada mapOpManuy MO KaHAIAM CBSI3U YacTO COIPOBOXKIA-
€TCsl BO3/ICHCTBHEM MOMeX, BBI3BIBAIONINX HCKAKEHHE U MOTEePI0 HH(OPMALUH.

83. 9KOHOMUYecKana nHopmMaTUKa u ee 0COGEHHOCTHU

DkoHOMHUYECKass HHPOPMATHUKA SBIISIETCS OJHOU W3 BaXKHEUITUX Pa3HOBHUIIHO-
cTeil maopmanum.
JKOHOMHMYECKAS MH(OPMATHKA — 3TO COBOKYIHOCTb CBEJEHUMN, OTpa)aro-
I[MX COIMAJIbHO-?PKOHOMHYECKHUE MPOLECCHl M CIyXKALUX IS YIOPaBICHUS 3TUMHU
MPOLECCAMU U KOJUIEKTUBAMM JIIOJAEW B MPOU3BOJCTBEHHONW M HEMPOU3BOJACTBEHHOU
chepe.
DOxoHOMMYEcKass nH(popMaTrKa 001a1aeT psIoM 0COOCHHOCTEH:
cneunguyHoCcTs 1O GopmMe MpeacTABJIEHUS] U OTPAXXKEHUS B BHUIE NeEp-
BUYHBIX U CBOJIHBIX JOKYMEHTOB;
00beMHOCTH. COBEpILIEHCTBOBAHUE YIIPABICHUS! COMPOBOKIAETCS YBEJIH-
YEeHUEM COMYTCTBYIONINX MTOTOKOB HH(OpMAIUy;
HUKJIAYHOCTD. )1t GONBIIMHCTBA MPOW3BOJICTBEHHBIX MPOIECCOB Xapak-
TEepHa MOBTOPSIEMOCTh CTaIUN OTPAOOTKH HHPOPMAIIHH,
OoTpaKeHue pPe3yJbTATOB IPOU3BOJACTBEHHO-XO3SIMCTBEHHON NESTEIbHO-
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CTH C TIOMOIIBI0 CHCTEMBI HATyPaJIbHBIX M CTOMMOCTHBIX MTOKA3aTeNeH;
cnenupUUHOCTL MO cnocobam od6padoTku. B nporecce oOpabotku mpe-
obnamaroT apupMeTHIeCcKue U JIOTHIECKUE OTICPAIIHH.

CTpyKTypHO-?KOHOMHYECKass MH(POpPMAILUs COCTOUT M3 IOKa3aTesel, Mmpen-
CTaBJISIOMIMX cOO0N KOHTPOJIUPYEMBIN apaMeTp 00beKTa ynpasieHus. B cBoro oue-
peap mokasarenu GOPMUPYIOTCS M3 COBOKYIMHOCTH PEKBU3HUTOB, TO €CTh JIOTHYECKH
HEJCIMMBIX JJIEMEHTOB IIOKa3aTelis, COOTHOCHMBIX C OMNPEIEICHHBIM CBOWCTBOM
0TOOpakaeMoro 0OBEKTA.

Kaxxp1ii mokazarenb COCTOUT U3 OJTHOTO PEKBU3UTA-OCHOBAHUS W OJHOTO WIIH
HECKOJBKHUX PEKBU3UTOB-TIPU3HAKOB. PEKBU3UT-OCHOBaHME XapakTEpHU3yeT KOJIHUe-
CTBEHHYIO CTOPOHY 00BEKTa 1 OIpeesieT 3HaUeHNe MoKa3aTess. PeKBU3UT-TIpU3HAK
XapaKTepu3yeT KaueCTBEHHYIO CTOPOHY OOBEKTa M OIpeeIsieT HAMMEHOBAHNE TTOKa-
3aTers.

KauecTBo nH(OpMamm MOKHO OMpPENETUTh KaK COBOKYIHOCTh CBOMCTB, 00y-
CJIaBJIMBAIOIINX BO3MOXHOCTh €€ HMCIIOJIb30BAHUS ISl YIOBJIETBOPEHHS OTIpEIeIeH-
HBIX MOTpeOHOCcTel. Bo3MOXKHOCTD U 3()(PEeKTUBHOCTH MCTONB30BAaHUS WH(POPMALIAN
IUTSL yIpaBJIeHHUs] 00yCIaBIMBACTCSl TAKUMHU €€ MOTPEOUTEIbCKUMH TTOKa3aTeIsIMHU Ka-
YEeCTBa, KaK PEMPE3eHTATUBHOCTH, COEPIKATENBbHOCTD, TIOJTHOTA, JOCTYITHOCTD, aKTy-
aJIbHOCTh, CBOEBPEMEHHOCTH, TOYHOCTH, YCTOWIMBOCTD, JOCTOBEPHOCTh M LIECHHOCT.

Penpe3enTtaTuBHOCTHh MH(GOPMAIMK CBSI3aHA C MPABHIIBHOCTBIO €€ 0TOOpa |
(dbopMHUpOBaHUS C LIETBIO AAEKBATHOTO OTPAKEHUS 3aJaHHBIX CBOMCTB 0OBEKTA.

Coaep:kaTeJbHOCTh WHOOPMAIIMH OMPEAETAETCS YACIbHON CEeMaHTHYECKOU
eMKOCTBI0 (KOX((UIIMEHTOM COJIepPKATEIBHOCTH), PABHONH OTHOIEHUIO KOJIHYECTBA
CeMaHTHYeCKOU nHpOopManuu K o01eMy 00beMy TaHHBIX.

IMonnoTa nHOpPMAIK 03HAYAET, YTO OHA COAEPKUT MUHUMAIIBHBIN, HO JJOC-
TaTOYHBIN JIJIs1 IPUHATHS IPABMWIBHOTO yIPaBICHUYECKOTO PEIICHUS COCTAB.

JlocTynHOCTh HH()OPMAIUH I €€ BOCIPHUSATHUS NPU NMPUHATHHA YIpaBJICHYE-
CKOTO pElIeHHs 00eCIeYNBAETCs BBIMOJTHEHNEM COOTBETCTBYIOIIMX MPOLEAYP €€ To-
Jy4EeHMs U IpeoOpa30BaHus.

AKTYaJbHOCTbh UH(OPMAINH ONPEAEISETCS CTENEHBI0 COXPAHEHUS [ICHHOCTH
uH(pOpPMAaINU TSI YIIPABICHUS B MOMEHT €€ NCIOJIb30BAHMUS.

CBoeBpeMeHHOCTb HH(POPMALIUN OMIPENEIIETCSI BO3MOKHOCTBIO €€ UCIO0JIb30-
BAaHUS TPU MPUHATUU YIPABICHUYECKOTO pemieHus: 0e3 HapymIeHUs yCTaHOBICHHOU
NpOLEaypHl U periiaMeHTa. TakuM 00pa3oM, CBOEBPEMEHHOM sIBIsieTCsl HHpOpMaIus,
MOCTYTAIOMIAsl Ha TOT WM MHOM YPOBEHb YIPABICHUS HE MO3KE 3apaHee Ha3HAUYCH-
HOTO MOMEHTa BPEMEHH.

TouHnocTh MHbOPMAIK ONpPEENSIETCS CTENEHBIO OIM30CTH OTOOpakaeMoro
uH(popManrel mapaMerpa yrnpaBieHUsS U ICTUHHOTO 3HAYEHHUS ITOTO MapameTpa.

YeToiiuMBOCTB — 3TO CBOWCTBO MH(OpPMAIMK pearupoBaTh Ha U3MEHEHHUE HC-
XOJIHBIX JAHHBIX, COXPaHs;sI HEOOXOAMMYIO TOYHOCTb.

JlocToBepHOCTH MHPOPMALIUU OTPEIEIAETCS €€ CBOWCTBOM OTOOpa)xarb pe-
aJbHO CYIIECTBYIOMHNE OOBEKTHI C HEOOXOIUMON TOUHOCTHIO.

Lennocths MHPOPMALIUU — ITO KOMIUIEKCHBIM TMOKa3aTelb €€ KayecTBa, Mepa
KOJIMYeCcTBa MH(POPMALMK HA IParMaTHIeCKOM ypOBHE.
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84. ObpaboTka nHchopmauum

Nudopmanmro MOKHO:

C03/7aBaTh, + KOMOWHUPOBATH;
nepenaBarh; - o0OpabaThiBaTh,
BOCIIPUHUMATB; - JIeINTh HA YaCTH;
HCII0JIb30BaTh, - YIpOUIATh,
3allOMHUHATh, - cobupars;
MPUHUMATB; - XpaHUTb;
KOIIUPOBATH; - HCKATh,
dbopmann30BaTh; © U3MEpATH;
PacIpoCTpaHSITh, - pa3pymiarts;
mpeoOpa3oBHIBATH;, - | p.

Bce atu mpomeccol, CBsi3aHHBIE C ONPEAEIEHHBIMU OTIEpaluAMH HaJl nHpOpMa-
1Mel, Ha3bIBAIOTCS HH(OPMALMOHHBIMHU NMPOLECCAMM.

Oo0padoTka nHpopMaIMU — MOTYyYEHUE OJHUX WH(OPMAIMOHHBIX 00BEKTOB
U3 JIpyruxX HH(QOPMAIMOHHBIX OOBEKTOB MYTEM BBINMOJHEHHUS HEKOTOPBIX aJTrOPHT-
MOB. OOpaboTKa SIBISIETCS OJHON M3 OCHOBHBIX OIEpaIliii, BBIMOJIHIEMBIX HaJl MH-
dbopmanmelt, ¥ TIaBHBIM CPEICTBOM YBEIUUEHHUS 00BbeMa U pasHooOpasus uHpopMma-
Y.

CpencrBa 00paboTKH MH(POPMALUU — 3TO BCEBO3MOKHBIE YCTPOMCTBA U CHUC-
TEMBbI, CO3JaHHBIE YEIOBEYECTBOM, M B TIEPBYIO OUYEpelb, KOMIBIOTEP — YHUBEPCAIIb-
Has MalIHA JJIs1 00pabOTKU HH(POPMAIUH.

KoMmmbrotepsr 00pabaThiBaloT MHPOPMAIIUIO MyTEM BBIMIOJHEHUS HEKOTOPBIX
anropuTMoB. JKHUBBIE OPTaHU3MBI M PAaCTeHH 00padaThiBaloT HHPOPMALHIO C TIOMO-
IIBI0 CBOMX OPTaHOB U CHUCTEM.

85. UHchopmMaLUOHHBbIE CUCTEMDI

NudopmanuoHHasi cucteMa — 3TO B3aMMOCBSI3aHHAS! COBOKYITHOCTh CPEJICTB,
METOJIOB | IEPCOHANA, UCIIOJIB3YEMBIX ISl XpaHEHUs, 00pabOTKU ¥ BbIgaun WHQPOP-
MaIuu JJs JOCTYDKCHHS IIEJIM yIpaBleHUs. B COBPEMEHHBIX YCIOBHUSX OCHOBHBIM
TEXHUYECKHM CPEJICTBOM 00paboTKH MH(MOPMAIIUH SBIISICTCS] TIEPCOHATBLHBIN KOMITh-
10Tep. BOIBIIMHCTBO COBPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEM MPEeoOpa3yoT HE WH-
dbopmarnuto, a maHHbie. [I03TOMY 94acTO WX HA3BIBAIOT cHCcTeMaMu OOpabOTKHU JTaH-
HEBIX.

[To crenenn MexaHuW3aIuu, MPOIEAYpP MpeoOpa3zoBaHus WHOOPMAIUHU, CHCTE-
MBI 00pabOTKH JaHHBIX JENATCS HA CHCTEMBbI PYYHOU 00pabOTKM, MEXaHU3UPOBaH-
HbIC, aBTOMATU3UPOBAHHBIE U CUCTEMBI aBTOMATUYECKON 00paOOTKY TaHHBIX.

Baxnedmumu mpUHIOMOAMH MOCTPOEHUs 3>P(EeKTHBHBIX HH()OPMAIIMOHHBIX
CUCTEM SIBJISIETCS CJICIYIONIEe.

IpuHUUN UHTErPaAlMU, 3aKITIOYAIONIUNACS B TOM, 4TO 00padaThiBaeMble JTaH-
HBI€, OJTHAXbl BBEACHHBIC B CHCTEMY, MHOTOKPATHO HCIIOJB3YIOTCS JUJISI PEIICHUS
OOJIBIIIOrO YKCIIa 3a]1a9.

IIpuHUUN CHCTEMHOCTH, 3aKITIOYAIONIUNCA B 00pabOTKE NaHHBIX B pa3ind-
HBIX aCIIeKTaX, YTOOBI MOJYIUTh WH()OPMAIIHIO, HEOOXOIUMYIO JIJIsi IPUHSITUS pelle-
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HUH Ha BCEX YPOBHSAX YIIPABJICHHUS.

IIpuHIMI KOMILIEKCHOCTH, 3aKIIOYAIOIINIACS B MEXaHU3AlMU U aBTOMAaTH3a-
IUU TpOLEeAyp NpeoOpa3oBaHMs JaHHBIX HAa BCEX dTanax (pyHKIIMOHUPOBAHHS HH-
(bOopMaIMOHHOW CHCTEMBI.

NHpopmanroHHbIe CHCTEMBI TAK)XE KIIACCUPUITUPYIOTCS

no GyHKIMOHAIHLHOMY HA3HAYEHUIO:

O TPOU3BOJICTBEHHbIE,
O KOMMEpYECKHe,

O (QuHAHCOBEIE,

O MapKEeTHHTOBEIE U JIP.,

o 00beKTaM yNpaBJIeHHS

0 WH()OPMAIMOHHBIE CHCTEMBI aBTOMaTU3UPOBAHHOTO TIPOCKTHPOBAHHS,

O YIpaBJICHUS TEXHOJOTHYECKUMHU MPOLIECCAMH,

O ympaBiieHus: npeanpustueM (opucom, GUPMOIA, KOpIIOpaLUei, OpraHu-
3aIuei) u T.I1.,

M0 XapaKTepy UCMOJb30BaHNUs Pe3yJbTAaTHOI HH(popManmeii:

0 UWH()OPMAIMOHHO-TIONCKOBBIE, MpeIHA3HAUYCHHBIE JUII cOOpa, XpaHEHUs
¥ BBIJIa4¥ UHPOPMAIIMH IO 3aIIPOCy MOJIB30BATEIIS;

0 HWH()OPMAIMOHHO-COBETYIOIINE, PEUIArafolIne MOJIb30BaTEI0 OTIpe/Ie-
JICHHBIC PEKOMEHIAIUY JIUISl TIPUHSTHS PEIICHUH (CUCTEMBI IOIICPIKKH
NPHUHATHUS PEUICHAN);

0 UWH()OPMAIMOHHO-YIIPABISIONINE, Pe3yJIbTaTHAs WHPOPMAIUS KOTOPHIX
HETIOCPEJICTBEHHO YYaCTBYIOT B (JOPMHUPOBAHUY YIPABISIONINX BO3ICH-
CTBUI.

CtpykTypy WHPOPMAIIMOHHBIX CUCTEM COCTABIIIET COBOKYIMHOCTH OTJIEIbHBIX
€€ yacTel, Ha3bIBAEMbIX I10JICHCTEMAaMHU.

DOYyHKIUOHAIbHBIE MOACUCTEMBbI PEATU3YIOT U MOAJIEPKUBAIOT MOJEIH, Me-
TOJBI U AJITOPUTMBI MOJTy4YeHUs ynpasistonieit napopmamnmu. CoctaB GyHKIIMOHATb-
HBIX TIOJICHCTEM BEChMa Pa3HOOOpa3eH W 3aBUCHUT OT MPEIMETHON 00JIACTH HCIIOJb-
30BaHUsI UHOOPMAIMOHHON CUCTEMBI, CIIeNU(DUUECKN XO35HCTBEHHON JEATETLHOCTH
00BeKTa ynpaBiIeHHUs.

B cocTaB ob0ecneynBaOIMX MOACHCTEM OOLIYHO BXOIAT.

1)

2)

3)

uHpopManuOHHOEe olecredyeHHe — METOJIBI M CPEJICTBA MOCTPOCHUS WH-
dbopMarmoHHONW 0a3bl CHCTEMBI, BKIIIOYAOIIEE CUCTEMbI KiIacCH(DUKAINK U
KOIUpOBaHUsl WHPOpPMAIKM, yHU(DUIIMPOBAHHBIE CHCTEMBI JOKYMEHTOB,
cXeMbl WH(OPMAIIMOHHBIX MMOTOKOB, MPUHIMIBI U METOABI CO3AaHUs 0a3
JIAHHBIX |

TeXHHYecKoe o0ecnevyeHue — KOMIUIEKC TEXHUYECKHUX CPENCTB, 3aIeHCT-
BOBAHHBIX B TEXHOJIOTMYECKOM TIpoliecce mnpeodpa3oBanusi nHGoOpMauu B
cucteMe. B mepByro ouepenp 3TO BHIUUCIUTEIbHBIC MAIINHBI, Iepudepuii-
HOe 000pyI0BaHUE, amnnapaTypa U KaHallbl Iepeadu JaHHbBIX,
nporpaMMHoe o0ecredyeHHe BKIIOYACT B ce€0s COBOKYIHOCTH MPOTPAMM
PEryJIsIpHOTO MPUMEHEHUS, HEOOXOUMBIX IS PEIICHUS (PYHKIINOHATHHBIX
3ajad, ¥ MporpaMm, MO3BOJSIOMUX Hambosee d3PPEeKTUBHO HCIOJIL30BATh
BBIYUCIIUTENFHYIO TEXHHUKY, OOECIeYuBas IOJh30BATEIIIM HAUOOIBIIHNE
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ynobcrBa B paborTe;

4) maTemMaTH4YecKoe ofecmedeHHe — COBOKYIHOCTh MAaTEMaTHYECKUX METO-
JI0B, MOJIEJIE W alrOpuTMOB 00pabOTKH HH(OpPMAIUH, HCIOIb3YEMBIX B
cucTeMe;

5) JMHrBHCTHYECKOE 0OecrevyeHne — COBOKYITHOCTD SI3BIKOBBIX CPEJICTB, HC-
MOJIb3YEMBIX B CHCTEME C IIeNbIO MOBBIMICHHUS KayecTBa €€ Pa3padoOTKU H
o0JierdeHus OOIIEHNS YeIOBeKa C MAITUHOM.

Opranu3ainuoHHble MOACHCTEMBI 110 CYIIECTBY OTHOCSTCS Takxke K obecre-
YUBAIOIIMM TI0JICHCTEMAaM, HO HalpaBJIeHHl B TIEPBYIO o4epelb Ha oOecrneueHue 3¢-
(eKTUBHOW pabOTHI ITepCOHAA, U IOSTOMY OHU MOTYT OBITh BBIJICJIICHBI OTACIHHO. K
HUM OTHOCSITCS:

1) kagpoBoe obecneyeHHe — COCTaB CIICIIUATUCTOB, YYaCTBYIOIIUX B CO3Ja-

HUH ¥ pabOTe CUCTEMBI, IITAaTHOE paciicanue u (HyHKIHMOHAIbHbBIE 00sI3aH-
HOCTH,

2) 3proHoMmuYeckoe odecrnevyeHne — COBOKYITHOCTh METOJIOB U CPEICTB, HC-
MOJB3YeMbIX TPU Pa3padoTKe W (YHKIMOHHUPOBAHHU WH(POPMAIUOHHOM
CHCTEMBI, CO3JIAIOIINX ONITHMAIBHBIC YCIOBHS JUIS JESTEILHOCTH MEPCOHA-
J7a, U OBICTPEHIIIEr0 OCBOCHHSI CHCTEMBI,

3) nmpaBoBoe obecneyeHHe — COBOKYITHOCTh MPABOBBIX HOPM, PETIaMEHTH-
pyIOIUX co3anne U (pyHKIUOHUPOBAHUE HH(POPMAIMOHHON CHCTEMBI, I10-
PSIOK TIONy4YeHHs, IpeoOpa30BaHUs U HCIIONB30BaHUS HH(DOpMALUY;

4) opraHn3anHoOHHOEe o0ecmeyeHHe — KOMIUIEKC PEIICHHH, PerIaMeHTHPYFO-
[IUX TPOIIECCHI CO3AaHUs U (YHKIIMOHUPOBAHHS KaK CHCTEMBI B LIEJIOM, TaK
U ee MepcoHana.

86. UHhopMaLMOHHbIE TEXHONOIMU U pecypcehbl

NupopmannoHHbie pecypcbl — 3TO HJEU YEJIOBEYECTBA M yKa3aHUS MO MX
peanu3anyy, HakoIJICHHBIE B (hOpMe, TIO3BOJIAIOIIEH UX BOCIIPOU3BOJICTBO.

OTO KHUTH, CTaThH, MATEHTHI, AUCCEPTALMM, HAYYHO-UCCIIEIOBATEIbCKAs U
ONIBITHO-KOHCTPYKTOPCKAs JOKYMEHTalMsl, TEXHUYECKHE NEPEBO/Ibl, JaHHBIE O Tepe-
JI0BOM TIPOU3BOJICTBEHHOM OIIBITE U JP.

Wudpopmarmonssie pecypcsl (B OTIUYHE OT BCEX JIPYIHMX BUJIOB PECYpPCOB —
TPYAOBBIX, YHEPTETUIECKHUX, MUHEPAJIBHBIX U T.JI.) TEM OBICTPEE PacTyT, 4eM OOJIbIIe
UX PacXOAYIOT.

NupopmanmoHHasi TEXHOJOIHSI — 3TO IPOLECC, UCIOJIb3YIOLUUNA COBOKYII-
HOCTBh CPEJICTB U METOJOB cOOpa, 00pabOTKM M Mepenavyl NaHHBIX ISl TOJyYeHUS
nH(pOpPMAIMKA HOBOTO KA4eCTBA O COCTOSIHMH 00BEKTa, MPOLIecca WIH SBIICHUS.

Heab nHpOpMALMOHHONH TEXHOJOTHM — IPOU3BOJCTBO MH(pOpMaMK ISl ee
aHaJIM3a YEJIOBEKOM M NPHUHATHS HA €ro0 OCHOBE PEIICHMS IO BBINOJHEHUIO KaKoro-
100 NEeVCTBHUA.

YemoBeyecTBO 3aHUMANIOCh 00paboTKoi mH(pOpManuu Thicsun JieT. [lepBbie
WH(OPMAIMOHHBIE TEXHOJIOTHU OCHOBBIBAJIUCH HA HCIIOJIH30BAHUU CUETOB M IHCH-
MeHHOCTH. OKOJIO MATUAECITH JIET Ha3aJl HAa4aJI0Ch UCKIIOYUTEILHO OBICTPOE Pa3BH-
THE 3TUX TEXHOJOTUM, YTO B MIEPBYIO OYEPENb CBSA3AHO C MOSBIEHUEM KOMIIbIOTEPOB.

Brenpenue nepcoHaIbHOTO KOMITbIOTEpa B HH(POpPMAIMOHHYIO cepy U mpu-
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MEHEHHUE TEJIEKOMMYHHUKAIIMOHHBIX CPEACTB CBSA3HM OMPEIENIUIN HOBBIA 3Tall pa3BH-
THA THPOPMAITMOHHON TexHoJoruu. HoBas mHpopMannoHHas TEXHOJIOTUS — 3TO HH-
bopmManoHHasT TEXHOJOTHS C «IPYKECTBEHHBIM» HHTEp(eiicoM paboThl MOJIb30Ba-
TeJsl, WCIOJB3YIOMasi TMEePCOHAIBHBIE KOMIBIOTEPHl M TEIEKOMMYHHUKAIIMOHHBIC
cpencrBa. HoBast mHpopMaonHas TEXHOJIOTHs 0a3upyeTcs Ha CIETYIOIIHUX OCHOB-
HBIX MMPUHIIATIAX

UHTEPAKTUBHBIN (THAIOTOBBIN) PEXKUM PabOTHI ¢ KOMITBIOTEPOM;

MHTETPUPOBAHHOCTH C IPYTUMH MMPOTPAMMHBIMU TPOIYKTaMH,

ruOKOCTh MPOIECCa M3MEHEHUS TAHHBIX U TIOCTAaHOBOK 3ajad.

B kadectBe mHCTpyMeHTapusi MHGOPMAIMOHHOW TEXHOJOTHUH HCIOJIB3YIOTCS
pacupoCTpaHEeHHbIE BUBI MPOTPAMMHBIX MPOAYKTOB: TEKCTOBBIE MPOIECCOPHI, U3/a-
TEJIbCKHUE CUCTEMBI, HJIEKTPOHHBIE TAOIHIIbI, CHCTEMBI yNpaBieHUs 0a3zaMu JaHHBIX,
3JIEKTPOHHBIC KaJeHIapH, HHPOPMAIIMOHHbBIE CUCTEMBbl (DYHKIIMOHAJIHHOTO Ha3Haue-
HUSL.

K ocHoBHBIM BH1aM HH(GOPMAITMOHHBIX TEXHOJIOTUN OTHOCSITCS CIEAYIOIINE.

1. UudopmaniuoHHASI TEXHOJIOTHsI 00PA0OTKHU JAHHBIX NPEIHA3HAYEHA IS
pEIICHHUsT XOPOIIO CTPYKTYPHPOBAHHBIX 3aJ1a4, aJTOPUTMBI PEIIEHUs KOTOPBIX XO-
pOIIO M3BECTHBI M JUII PEIICHUS KOTOPBIX HMMEIOTCS BCE HEOOXOIUMBIE BXOJHBIC
JaHHBIE. DTa TEXHOJOTHUS MPUMEHSETCS Ha YPOBHE MCIIOJIHUTEIbCKON IEeATEIbHOCTH
NepcoHaia HEBBICOKOW KBANM(DHUKAIIMU B LEISAX aBTOMATH3AIMH HEKOTOPBIX PYTHH-
HBIX, TOCTOSTHHO MOBTOPSIOIINXCS ONIEPANN YIIPABIEHYECKOTO TPY/Ia.

2. UndopMannoHHasi TEeXHOJIOTUSI YNpaBJeHHs TpeIHA3HA4YeHA I WH-
bopmanmoHHOTO 00CTYKMBaHUS BCeX pabOTHUKOB MPEANPUSTHH, CBA3aHHBIX C MPU-
HSTHEM YIPaBIEHYECKUX pemeHuil. 3aech nHpopManrs 0ObIMHO TPEACTABISIETCS B
BHJIC PETYJAPHBIX WIH CIICIHATbHBIX YNPABICHYECKHUX OTYETOB U COAEPIKHUT CBEJNE-
HUS O TPOIIJIOM, HACTOSIIEM U BO3MOKHOM OyAyIIEM MPEATPHUSATHSI.

3. UndopMannoHHas TEXHOJIOTUS ABTOMATH3UPOBAHHOT0 oduca mpu3BaHa
JOTIOJTHUTH CYIIECTBYIOIIYIO CHCTEMY CBSI3M MEpPCOHANA MPEeANpUATHsI. ABTOMAaTH3a-
s ourca MpearnoIaraeT OpraHu3auio U MOAAEPKKY KOMMYHHKAITHOHHBIX MPOIIeC-
COB KaK BHYTpH (pMpPMBI, TaK U C BHENTHEH cpenoil Ha 0a3e KOMIBIOTEPHBIX CETEeH U
IPYTUX COBPEMEHHBIX CPEJICTB Mepenadu U paboThl ¢ HH(POPMAILIHEH.

4. UndopManiMOHHAS TEXHOJIOTUS MOAIEPKKH NPUHATHS PelleHuil npen-
Ha3Ha4YeHa JIJIs BHIPAOOTKH YNPaABICHUYECKOTO PEIIEHUs, MPOUCXOAAIIEH B PE3yIbTa-
T€ UTEPAIMOHHOTO TPOIIecca, B KOTOPOM YYaCTBYIOT CHCTEMa MOIACPKKU MPUHSATHUS
pemieHuil (BBIYUCIUTENHFHOE 3BEHO, 33Jal0lIee BXOJHBIC JaHHBIE W OICHHBAOIIEE
MOJTyYEHHBIN pe3yJIbTarT).

5. UndopManmoHHAasi TEXHOJOTHSl IKCIHEPTHBIX CHCTEM OCHOBAaHAa Ha HC-
MOJIb30BAaHUHM HCKYCCTBEHHOTO HHTEIUIEKTa. DKCIEPTHBIE CHUCTEMBI JTal0T BO3MOXK-
HOCTh MEHE)KepaM MOoJIydaTh KOHCYJIbTAIlMH JKCIEPTOB IO JIOOBIM MpobdiieMaM, O
KOTOPBIX B 3TUX CHCTEMaX HAKOIJICHBI 3HAHUS.

B nacrosimee Bpemsi TepMuH «HH(GOPMAMOHHAS TEXHOJOTHUSI» YIIOTPEOIsieTCs
B CBSI3M C HCIIOJB30BAHMEM KOMIBIOTEPOB Il 0O0paboTku uHpopmaruu. Muadopma-
[IUOHHBIEC TEXHOJIOTHH OXBATHIBAIOT BCIO BBIYMCIUTEIbHYIO TEXHUKY U TEXHUKY CBS-
3M U, OTYACTH, — OBITOBYIO 3JIEKTPOHUKY, TEJIEBUCHUE U PAJAHOBEIIaHHE.

OHu HaxoIAT MPUMEHEHHE B MIPOMBIILICHHOCTH, TOPTOBIIE, yIIpaBiIeHUH, OaH-
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KOBCKOM cHcTeMe, 00pa30BaHuH, 3IpaBOOXPAaHEHUH, MEUIIMHE M HAYKE, TPAHCIOPTE
U CBSI3U, CEIBCKOM XO3SHMCTBE, CHCTEME COLMAIBHOIO OOECHedeHus, CIy>KaT MOJ-
CHIOPBEM JIIOSIM PA3IIUYHBIX MPO(ECCHil U JOMOXO3STHKaM.

Hapobl pa3BUTBIX CTpaH OCO3HAIOT, YTO COBEPUICHCTBOBAHKWE MH(OPMAIINOH-
HBIX TEXHOJIOTUM MPEJCTAaBISET CAMYIO0 Ba)XXHYIO, XOTS JIOPOrOCTOALLYI0 U TPYAHYIO
3amady. B Hacrosimee Bpems co3maHuWe KPYMHOMACIITAOHBIX HWH(GOPMAHUOHHO-
TEXHOJIOTUYECKUX CHCTEM SBIIIETCS SKOHOMHYECKH BO3MOXXHBIM, M 3TO 00YCIIOBIIH-
BAET MOSBJICHUE HAIIMOHAIHHBIX MCCIIEOBATEILCKUX U 00pa30BaTEIbHBIX POTPaMM,
MPU3BAHHBIX CTUMYJIUPOBATh UX Pa3pabOTKYy.

87. UnhopmaTusauumsa odwectsa U asTomatmsauma ocuca

NudpopmaTuzanmsa odmecTtBa — OPraHU30BaHHBIN COLIMAIBHO-3KOHOMUYE-
CKMI U HAyYHO-TEXHMYECKHM IPOLECC CO3MAHUSA ONTUMAJIBHBIX YCIOBUU JUIA YIOB-
JETBOpEHUs MHPOPMALMOHHBIX MOTPEOHOCTEH M pealn3aluy MpaB TpaxaaH, opra-
HOB TI'OCYJIAapCTBEHHOM BJACTH, OPraHOB MECTHOI'O CAMOYIIPABJICHUS OpraHU3aLHM,
OOIIECTBEHHBIX O0BEAMHEHNN HA OCHOBE (DOPMUPOBAHUS U HUCIOIB30BaHUS HH(OP-
MAaI[MOHHBIX PECYPCOB.

Lens nadopMaTH3anmy — yJIydiieHUe KaueCTBA KU3HHM JIIOJIEH 3a CUET YBEJH-
YEHHS TPOU3BOAUTEIHLHOCTH U OOJIETYSHUS YCIOBHIA UX TPY/Ia.

Nudopmaruzaius — 3TO CIIOKHBIA CONMATBHBIN MpoIece, CBI3aHHBIA CO 3HA-
YUTEIbHBIMU HW3MEHEHHsIMH B 00Opase xu3HU HaceneHus. OH TpeOyeT cepbe3HBIX
YCHJIMHA Ha MHOTHMX HAIIPaBJICHUAX, BKIIOYAs JMKBHIALMIO KOMIIBIOTEPHOUW Herpa-
MOTHOCTH, (OPMHPOBAHUE KYJIBTYPHl HCIIOIH30BAHUS HOBBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH U JP.

B Hacrosmee Bpems CyHECTBYET MHOMKECTBO IPOIPAMMHBIX IIPOJIYKTOB,
obecrieunBaronMX WHGOPMALMOHHBIE TEXHOJOTHHM aBTOMarm3anmuu oduca. K HuM
OTHOCSITCS TECTOBBIEC TNPOIIECCOPHI, TAOJIMYHBIE MPOIECCOPHI, CUCTEMA YTpPaBICHUS
0a3zaMu MaHHBIX, SJIEKTPOHHASA IOYTA, JJIEKTPOHHBIA KaleHAAph, KOMITBIOTEPHBIC
KOH(EpEeHIINH, BUICOTEKCT, a TAKKE CHEIHAIN3UPOBAHHBIE MPOTPAMMEI YIPABIICH-
YECKOM JEATEIbHOCTH. BEICHUE JOKYMEHTOB, KOHTPOJIb UCIIOJIHEHUS IPUKA30B U T.1.

TexcToBble MpoueccOpbl MPEAHAZHAUYCHBI IS CO3JaHUS U 00paboTKU TeK-
CTOBBIX JOKYMEHTOB. [10/IrOTOBIEHHBIE TEKCTOBBIE JOKYMEHTHI MOTYT OBITH pacre-
JaTaHbl, a TAK)Ke MEePEAaHbl 0 KOMIBIOTEPHOU ceTH. TakuM 00pa3oM, B pacropsiKe-
HUU MEHe/Kepa oKa3biBaeTcs 3 (heKTUBHBINA BHJI TUCHMEHHOW KOMMYHHUKALIUH.

TabdauuHble nmpoueccopbl MO3BOJSIOT BBINOIHATE MHOIOYMCIIEHHBIE OIepa-
IIUW HaJl JaHHBIMH, MPEACTABICHHBIMH B Tabin4yHOU ¢dopme. [lompzoBaTens nMeer
BO3MOYKHOCTh BBOJIUTH TaOJIMYHBIEC aHHBIE, 00padaThIBaTh MX, MPOBOIUTH HEOOXO-
JAUMbIE BBIUHMCIICHHS, aBTOMAaTHYECKH (POPMHUPOBATH UTOTH, BHIBOAUTH HH(POPMAIIHIO
B TIEYaTHOM BHUJIE U B BUJE UMIOPTUPYEMBIX B IPyTHE CHCTEMBI (pailiIoB, KAaUeCTBEH-
HO O(opMIISITH TaONMYHBIE JAaHHBIE, B TOM YHWCJE B BUAE TpapUKOB M JUATPaAMM,
MPOBOIUTh MHXKEHEPHBIE, (DMHAHCOBBIE, CTATHCTHYECKHE PACUYETHl, POBOIUTH MaTe-
MAaTH4ECKOE MOJEINPOBAHUE U T.1.

Cucrembl ynpasJ/jieHusi 0a3aMM JAHHBIX [IPEJIHA3HAYEHBI IS CO3JIaHMS U
MOAJIep>KaHUs B aKTyaJIbHOM COCTOSIHMH 0a3 JTaHHBIX, COAEPIKALIUX PAa3JINYHBIE CBE-
JCHHS O CUCTEME YIIPABJICHHUS U TPOU3BOJICTBEHHOM NEATEIHHOCTH (PUPMEI.
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JIEKTPOHHAS MOYTA I03BOJISIET I0JIb30BATENIO IOJYy4YaTh, XPAHUTh U OT-
MPaBJISITh COOOIMICHUS CBOMM IMapTHEPaM IO CeTH. BO3MOKHOCTH, MPeI0CTaBIsIEMbIE
IIOJIb30BATEIII0 JJIEKTPOHHOM ITOYTOM, Pa3JIMYHbI, U 3aBUCAT OT NPUMEHSAEMOrO IIpo-
IPaMMHOTO 00€CTIeUCHHUS.

DJIEKTPOHHBIN KaJleHAaphb [IPEJOCTAaBISET CPEJCTBA JUIsl XPAaHEHUS! U YIIpaB-
JeHusT paboyuM paclMCaHUEM MEHEIKEPOB M JIPYTUX PAaOOTHUKOB MPEAIPUSITHS.
Cucrema no3BOJISI€T yCTAaHOBUTh JATy, BPEMsI M1 MECTO BCTPEYM WJIM JPYroro Mepo-
IIPUATHSA, COTVIACOBAB UX C PACIIMCAHUEM BCEX YYACTBYIOIIHUX B HEM MEHEIKEPOB.

KomnbrorepHbie KOH(pepeHINH UCIIOIb3YIOT KOMIIBIOTEPHBIE TEJIEKOMMYHU-
KaIlMOHHBIE CeTH Il 0OMeHa nH(popManreld MeXy YYaCTHHKaMH TPYIIIBI, PeIIaro-
1Iel ONPENEICHHYIO 3a/1a4y.

Buaeoreker OCHOBaH Ha HCHOJB30BAHMM KOMIIBIOTEPA JJIS MOJIYYEHHUS OTO-
OpakeHUI TEKCTOBBIX U IpauecKHx MaHHBIX Ha 3KpaHe MOHHTOpa. B HacTosmiee
Bpems OoJiee MUPOKOE PacTpoCTpaHEHHUE MOTYyYaeT 0OMEH MEXIy KOMIIAHUSMHU Ka-
TAJIOTaMHU WU NPANC-IMCTAMM, a TAK)KE 3aKa3 raser, KypHajaoB M IPYrod Ie4aTHOU
IPOIYKIUHU B (hOpME BUICOTEKCTA.
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MABA 2.
OBLWMUE NPUHUUIMNBI OPFTAHU3ALUA
N PABOTbl KOMIMbKOTEPOB

§1. CTpYKTYypHO-(hYHKLUMOHaNbHaA cxeMa KoMnbloTepa

Komnblorep (anri. COMputer — BBIUKCIMTENb) IMPEACTABIACT COOOW Mpo-
rpaMMHUpyEeMOe IJIEKTPOHHOE YCTPOUCTBO, CIOCOOHOE 00pabaThiBaTh JaHHBIE U MPO-
W3BOJIUTH BBIYMCIICHUS, & TAKXKE BBITIOJIHIATH APYTHE 3a]aud MAHHUITYJIUPOBAHUS CUM-
BOJIAMH.

CymiecTByeT Ba OCHOBHBIX KJIaCCa KOMITLIOTEPOB:

nu(poBBIe KOMIBIOTEPHI, 00padaThIBAlONINE JAHHBIE B BHIC JBOMYHBIX
KOJIOB;

aHAJIOTOBbIE KOMITBIOTEPHI, 00padaThIBAIONINE HETPEPHIBHO MEHSIONIUECS
(dusnvecKre BEMYUHBI (JIEKTPUUECKOE HANPSHKEHHE, BPEMS H T.II.), KOTO-
pbI€ SBIISIOTCS aHAJIOTAMU BBIYUCIISICMBIX BEJIMYHUH.

[TockonbKy, B HACTOSIIEE BPEMs, IMTOAABISIONIEE OOJIBIIMHCTBO KOMIIBIOTEPOB
SBIISIIOTCSL U (POBBIMH, J1ajiee OyaeM paccMaTpUBaTh TOJIBKO 3TOT KIACC KOMITBIOTE-
POB U CJIOBO KOMITBIOTEP> YIOTPEOIATh B 3HAUCHUH <IIH(DPOBOIN KOMITBIOTEP.

OcHOBY KOMIIbIOTEpOB OOpa3yer ammaparypa (HardWare), nocrtpoeHHas, B
OCHOBHOM, C UCIOJB30BAHUEM JJIEKTPOHHBIX H JJIEKTPOMEXAHUYECCKHUX DJIEMEHTOB H
ycTporcTB. [IpuHIMIT NEelCTBUS KOMIIBIOTEPOB COCTOUT B BBIIIOJHEHUU NPOrpaMm
(SoftWare) — 3apaHee 3adaHHBIX, YETKO OIPEJCIICHHBIX IOCICI0BATEILHOCTEH
apuPMETHUECKHX, JIOTHYSCKUX U IPYTUX OMepaIui.

JIrobast KOMIIBIOTEpHAS MPOrpaMMa MPEICTABISIET COO0H MOCIIeI0BATEIEHOCTh
OTIICIbHBIX KOMAHI.

Komanaa — 310 onmcaHnue omnepaiuu, KOTOPYIO JTOJDKSH BBIIIOJHUTH KOMITBIO-
tep. Kak mpaBmiio, y KoMaHIbel €cTh CBOI k00 (YCIOBHOE 0003HAUYEHUE), UCXOOHbIE
Oannvie (OTIEPaHIbBI) U pe3yabman.

Pesynbrar kKOMaHabl BBIpa0aTHIBACTCS 110 TOYHO OTPEACICHHBIM ISl TaHHOW
KOMaH/Jbl TpaBUIaM, 3aJ0KEHHBIM B KOHCTPYKIHIO KomibioTepa. COBOKYIHOCTb
KOMaHJ[, BBINIOJHSIEMBIX JIaHHBIM KOMIIBIOTEPOM, HA3bIBACTCS CHCTEMOW KOMAH/
3TOr0 KoMIbioTepa. KoMIbIOTepEI paboTat0T ¢ 0YEHb BHICOKOW CKOPOCTHIO, COCTaB-
JSIOMEH MUJLTHOHBI — COTHH MUJUIMOHOB OIIEPAIliid B CEKYH/LY.

PazHooOpasue coBpeMEHHBIX KOMIIBIOTEPOB OY€Hb BEIUKO. HO MX CTPYKTYpHI
OCHOBAHBI Ha OOIINX JIOTHYECKUX MPUHIIMIIAX, IMO3BOJIIONINX BBIICIHTH B JIIOOOM
KOMIIBIOTEPE CJICAYIOUINE IIIaBHBIC yCTPOUCTBA!

namsATh (3alIOMHHAOINEE YCTPOUCTBO, 3Y), COCTOSINYIO U3 HEPEHYyMEpo-
BaHHBIX STYCCK;

poIeccop, BKJIIOYAMOIIMA B ce0s ycTpoiicTBo ynpasienus (YY) u apud-
METHKO-JIOTHYECKOe ycTporcTBO (AJIY);

YCTPOMCTBO BBOJA,;

YCTPOMCTBO BBIBOJIA.
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OTH yCTpPOMCTBA COSIUHEHBI KAHAJAMHU CBSI3M, TI0 KOTOPHIM IIEpeaaeTcs WH-
dbopmarusi.

OCHOBHBIE YCTPOWCTBA KOMITBPIOTEPA U CBS3U MEXKIAY HUMH IPEACTABICHBI HA
cxeme (puc. 1). )KupHbIMH CTpeJKaMH MMOKA3aHbl MYTH W HANPABJICHUS JBUKCHHS
uH(popManuu, a MPOCTHIMU CTPEIKAMH — ITyTH U HANIPaBIIEHUS TIEPEAAUn yIPABIISIO-
IIUX CUTHAJIOB.

¥ |
ITaraaTe ITporeccog
MPOrPAMMA | - CHETHKMK KO MAHO vy
T|PEMTMCTP KO MAHD
v PEMMCTPElI ONEFAHOD B ANY

AAHHBIE CY¥MMATOF
i !
—* BBOA BblBOA—*
¥ {

Puc 1. O6uiee ycTpoiicTBO KOMIIBIOTEPA

O yHKIUY TaMSTH!
pueM MH(OpMaLUU U3 IPYTUX YCTPOICTB,;
3anoOMHHaHUE UH(pOpMaLUY;
BblJ]aya MH(POPMALIMHU 110 3aIpOCy B APYIHE YCTPOMCTBA MALLIUHBI.
OyHKIHMH ITpoLeccopa:
oOpaboTka MJaHHBIX 1O 3aJaHHOW MPOrpaMMe IyTEM BBITOJIHEHUS
apu(pMETUYECKUX U JOTMIECKUX ONepaluii;
IIPOrpaMMHOE yIPaBJIEHHE PabOTON yCTPOHCTB KOMIIBIOTEPA.

Ta yacte mponeccopa, KOTOpast BBIIOJIHAET KOMaH/Ibl, HA3bIBACTCS apUpMeTH-
KO-JIoTH4eckuM yctpoiictBom (AJIY), a npyras ero 4acrb, BBIIOJHSIOMIAS
(GYHKIIMM yOpaBi€HUs YCTPONCTBAMHM, Ha3bIBAe€TCsl YCTPOMCTBOM YNpPaBJIEHUS
(YVY). OOb14HO 3TH JBa yCTPOWCTBA BBIACISIOTCS YHCTO YCIOBHO, KOHCTPYKTHUBHO
OHU HE pa3JcIICHBI.

B cocrase npoueccopa uMeercs psaa ClieUMaIu3UPOBAHHBIX JTOMOJHUATEIBHBIX
A4EeeK MaMsATH, Ha3bIBAEMbIX Pperucrpamu. Peructp BpImonHSAET (YHKIMIO
KPaTKOBPEMEHHOI'O0 XPaHEHHMs YMCIIa Uiy KoMaHabl. Hax comepKumMbIM HEKOTOPBIX
PETUCTPOB CIELMAIBHBIE JJIEKTPOHHBIE CXEMBI MOTYT BBIIOJHATE HEKOTOPHIE
MaHunyisinquu.  Hampumep, «BbpIpe3ars»  OTAENbHBIE YacTH KOMAHABI  JUIA
MOCJEAYIOIIEr0 UX UCIIOIb30BAHMS WIH BBIIOJIHATH ONPEIEIEHHbIE apu(pMETHIECKHE
OIlepalliy HAJl YACIIAMMU.

OCHOBHBIM 3JIEMEHTOM PErUCTpPA SABJISIETCS JIEKTPOHHAs CXeMa, Ha3bIBaeMas
TPUITEPOM, KOTOpasi CIOCOOHA XPaHHUTh OJIHY IBOMUYHYIO H(DPY (pa3psa IBOUIHOTO
koxa). Peructp mpejcraBisier co00i COBOKYITHOCTH TPUITEPOB, CBSI3aHHBIX JPYT C
JAPYTOM OTIPEJCICHHBIM 00pa30M 00IIel CUCTEMOH yIpaBiIeHHS.

CymiecTByeT HECKOJBKO THUIOB  PErMCTPOB, OTJIMYAIOIIMUXCA  BUJOM
BBINOJIHAEMBIX onepauuii. HekoTtopbelie BaXKHbIE PETHCTPBI MMEIOT CBOM Ha3BaHUs,
Hanpumep:

cymmatop — peructp AJIY, ydacTByroumuii B BBIINOJHEHUH KaXKIOU
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onepaluu,

CYETYMK KOMaHJ — peructp YV, COAEPKUMOE KOTOPOTO COOTBETCTBYET
aZpecy OYepEeIHOMN BBIMOJHAEMON KOMAH/IbI; CIYKHUT JJIs aBTOMAaTHYECKOU
BBIOOPKH MPOTPAMMBI U3 TIOCIIEIOBATEIBHBIX SUEEK MaMSTH,

perucTp KOMaHA — peructp YVY Ui XpaHeHUs KOJa KOMAaHAbl Ha MEPUOL
BpEMEHHU, HEOOXOAMMBIM [Jisi €€ BBHINOJHEHUA. YacThb €ero paspsioB
HCTIOJIB3YETCA U1 XPAHEHUS KOAA ONePalUM, OCTAIBHBIE — I XPAHEHUS
KO/J0B a/IpeCOB ONEePAH/IOB.

§2. MpUHLUUNbI NOCTPOEHUSA KOMMNbIOTEpPA

B ocHOBYy mocTpoeHHS TOJABISAIOHIET0 OONBIIMHCTBA  KOMITBIOTEPOB
MOJIOKEHBI  CIeAylonue oOIMe NpUHOUIEL, copMynupoBanHble B 1945r.
AwmepukanckuM yueHsIM [xonom ¢on Heitmanom.

1. IpuHIMN MporpaMMHOro ynpasjaenus. M3 Hero cieqyer, 4To nporpamma
COCTOMT U3 HabOpa KOMaH[, KOTOPbIE BBINOJHSAIOTCS MPOLECCOPOM aBTOMATUUYECKU
IPYT 3a APYTOM B OIPEIEICHHON ITOCIEI0BATEIbHOCTH.

Bribopka mporpaMMbl W3 MaMATH OCYHIECTBIISETCA C TOMOINBIO CUYETYHKA
KOMaHJ. OTOT PETHCTp Ipolieccopa IOCIEA0BATEIbHO YBEJINYMBAET XPaHUMBIA B
HEM aJIpeC OYEpPEIHON KOMaHbl Ha JUIMHY KOMaHJIbI.

A Tak Kak KOMaHJibl IPOIPaMMBbl PACTIOJI0KEHbI B IAMATH APYT 3a IPyroM, TO
TEM CaMblM OpPTaHU3yeTCs BBIOOPKAa LEMOYKH KOMaHJ W3 TOCJIEI0BATEIHHO
PACIIOJIOKEHHBIX SYEEK NaMsTH.

Ecnm ke Hy»XHO 1TOCJI€ BBIIIOJIHEHUS KOMaH/Ibl IIEPENTH HE K CIECIYIOUIEH, a K
KaKoi-TO Jpyrod, WCIOJNB3YIOTCS KOMAaHABl YCIOBHOTO WM OE€3yCIOBHOTO
IIEpEX0J0B, KOTOpBIE 3aHOCAT B CYETYMK KOMaHJ HOMED SYEHKU INaMATH,
cozepKaimel clueayonyro KoMaHay. BeiOopka koMaHa W3 maMsTH MPEeKpamaeTcs
II0CJIE JOCTUKEHHUSI U BBIITOJTHEHNS KOMAHJIBI «CTOII».

Takum oOpazom, mporeccop HCHOIHSIET MPOTrpaMMy aBTOMAaTHYECKH, Oe3
BMEIIATEJIbCTBA YEJIOBEKa.

2. llpuHuun ogHOpoaHOCTH maMATH. [IporpamMmbl M 1aHHBIE XpaHITCS B
OOHOM M TOM ke mamsiaTu. [lodToMy KOMIBIOTEP HE pas3IM4acT, 4TO XPAaHUTCS B
TaHHOM sS4YelKe IaMsiITH — YHCJIO, TEKCT MWIM KoMaHpaa. Ham koMaHmaMu MOJKHO
BBIIIOJIHATh TakWe e JEeUCTBUSA, KaK M HaJ JAHHBIMU. OTO OTKPBIBAET LEIBIA P
BO3MOJKHOCTeW. Hanpumep, nmporpamMma B IPOLECCE CBOETO BBINOJHEHMS TaKXKe
MOXET IOJBEPraTbcsl NnepepaboTKe, YTO IMO3BOJSET 33JaBaTh B CaMOM IpOrpaMme
npaBWJia TOJYYCHUsST HEKOTOPBIX ee dYacTed (Tak B TporpaMMe OpTraHH3YeTCs
BBIIIOJTHEHNE IUKJIOB W MOJIporpamm). bosiee TOro, KOMaHIbl OJHON HPOTrpPaMMEI
MOTYT OBITH MOJyYEHBI KaK pe3yJbTaThl UCTIOJHEHUS APYroi mporpamMmsl. Ha sTom
IIPUHLUIIE OCHOBAHbI METOJbI TPAHCISALMMU — IIEPEBOJIA TEKCTA IIPOTPAMMEBI C A3bIKA
IIPOrPaMMHUPOBAHMS BBICOKOTO YPOBHS HA A3bIK KOHKPETHOW MalIWHBI.

3. Hpunuun agpecHoctu. CTPYKTYpHO OCHOBHAs NaMATh COCTOUT W3
IIEPEHYMEPOBAHHBIX S4YEEK, MPOLECCOPY B IPOU3BOJIBHBII MOMEHT BpPEMEHHU
aocTynHa Jrobas saeiika. OTcroga ciieyeT BO3MOXKHOCTh J1aBaTh MMEHa 00JacTsIM
NaMsATH, TaK, YTOOBI K 3a[IOMHEHHBIM B HUX 3HAYEHHUSM MOXXHO OBLIO BIIOCIIEICTBUU
oOpalmarbcs WM MEHATh UX B MPOIIECCE BBHIMOJIHEHHUS MPOTPAMM C MCTIOIb30BAaHUEM
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MPUCBOCHHBIX UMEH.

KoMmbroTepsl, TOCTPOCHHBIE Ha 3TUX MPHUHLHUIAX, OTHOCATCSA K TUIY (POH-
HeiiMaHOBcKkHX. Ho cymecTByIOT KOMIIBIOTEPHI, MPUHIMIHAIBLHO OTIUIAIOIIHUECT OT
¢don-HeliMaHOBCKUX. J[Is1 HUX, HampuMmep, MOXET HE BBINOJIHITHCS MPUHIUI
OpPOrpaMMHOTO YIIPABJICHUS, T.€. OHH MOTYT paborarh 0€3 «CyeTYnKa KOMaHI»,
YKa3bIBAIOIIETO TEKYIIYIO BBIMOJHIEMYIO KOMaHAy mporpammsl. (s oOpamenus k
Kakou-mu0o TEepeMeHHOM, XpaHdlleiics B MaMmsATH, ASTUM KOMIIbIOTEpaM He
oOs3aTenbHO  JaBaTh €M WM. TakWe KOMIBIOTEPHl Ha3bIBAIOTCS He-(poH-
HEeHMaHOBCKHMH.

OcHOBHBIMH ~ (YHKIIMOHAJIBHBIMH  XapaKTEPUCTUKAMU  MEPCOHAIBHOTO
KOMITBIOTEpA SBISIOTCA:

1) MPOU3BOIUTEIBHOCTB, OBICTpOACHCTBHE, TaKTOBas 4acToTa.
[Ipon3BoauTENHHOCTh COBpeMEHHBIX OBM  u3MepsioT OOBMHO B MWIIMOHAX
orepamui B CEKyHAY;

2) pa3psIHOCTh MEKPOTIPOIIECCOpa U KOJOBBIX IIWH MHTEpdeiica. PaspsmaHocTh
— 9TO MAaKCHMaJbHOE KOJMYECTBO pa3psAAOB JBOMYHOTO YHCIA, HAJ KOTOPBIM
OJTHOBPEMEHHO MOJKET BBIIOJIHATCS MAIlMHHAS OTepaiys, B TOM YHCIE U ONeparus
nepeaadyd MHPOPMANWHU, 4YeM OOJblIe Pa3psAIHOCTb, TE€M, MPH MPOYMX PABHBIX
yCIOBHSAX, OyAeT 00JbIe U MPOU3BOAUTEIBHOCT MEPCOHATBHOTO KOMIIBIOTEPA,;

3) THIIBI CUCTEMHOTO U JIOKAIbHBIX UHTEep(delicoB. Pa3Hbie BUIbI HHTEP(EHCOB
o0ecreunBarOT pa3Hble CKOPOCTH Mepenadn WHPpOpMaIuu MEXAy y3JaMH MAaIllfHEI,
MO3BOJISIIOT MOJKIIIOYATh Pa3HOE KOJMYECTBO BHEIIHMX YCTPOMCTB M pa3iMYHBIE MX
BU/JIBI;

4) eMKOCTb OTICpaTHBHOM MaMsATH. EMKOCTh OIepaTHBHOM NaMsITH U3MEPSETCs
o0puHO B MOaiitax. MHOrue CoOBpeMEHHBbIE NPHUKJIAIHbIE MPOTPAMMBI  C
OTIEPAaTHBHOM MaMSTHIO, UMEIOIINE EMKOCTh MeHbIlle 16 MOaiit, mpocTo He paboTaioT
1160 paboTaroT, HO OYEHb MEJICHHO;

5) eMKOCTh HaKOMUTEJII Ha MKCECTKUX MArHUTHBIX JHCKax (BHHYECTepa).
EmkocTs BuHYecTepa u3mepsiercs 0obr9Ho B ['OaiiTax.

6) THII W eMKOCTh HAKONUTeNled Ha THOKUX MarHuUTHhIX aumckax. Ceidac
MPUMEHSIOTCSI HAKOMIUTEIN Ha THOKMX MAarHUTHBIX JUCKAX, HCIIOIb3YIOIINE JUCKETHI
nuamerpom 3,5 mroiiMa, UMEIOINEe CTaHIapTHYI0 eMKocTh 1,44 MO.

7) Hanuuue, BHIBI M €MKOCTh KdomI-amsatu. Kaumr-namste — 310 OydepHas,
HEJOCTyIHAsl /I TOJIb30BaTeNsl OBICTPOJACHCTBYIOMIAsT MaMsTh, ABTOMAaTUYECKU
UCTIONIb3yeMass KOMIBIOTEPOM Ui YCKOpEHHUs omneanuid ¢ uHbOopManue,
XpaHsmieiicss B 0oJiee MEUICHHO JICUCTBYIONIMX 3allOMHAIONINX yCTPOWCTBAX.
Hanmmume xom-namsiti eMocThio 256 KOailT yBenmumBaeT mNpPOU3BOIUTEIHHOCTH
MEPCOHATBHOT0 KOMIbIOTepa mpuMepHo Ha 20%;

8) Tum BUIACOMOHUTOPOB M BHICOAIAIITEPA;

9) HayMuuWe ¥ THIT IPUHTEPA,;

10) manuuue ¥ TUII HAKOMUTEIs HAa KoMmakT auckax CD-ROM;

11) Hanuuue U TUII MOJEMA,

12) nanuuue U BUIBI MyJIBTUMEIUHHBIX ayIHOBUICOCPEICTB;

13) umeroieecss MporpaMMHOE 00ECIICUCHUE U BUJT OTICPALIMOHHON CUCTEMBI;

14) anmapaTHas ¥ MpOrpaMMHas COBMECTHMOCTh C JApyruMu Turmamu DBM.
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ArmnmaparHas ¥ MporpaMMHasi COBMECTHMOCTh C Apyrumu Tunamu DBM o3nagaer
BO3MOXXHOCTh  HWCIIOJIb30BAHHUSI HA KOMIBIOTEPE, COOTBETCTBEHHO, TEX XKe
TEXHUYECKHUX DJIEMEHTOB U MPOTPAMMHOTO OOECIICUeHHUs, YTO W Ha JPYTUX THUIAX
MaIIIUH,

15) B03MOKHOCTB paOOThI B BEIYUCIUTENLHOW CETH;

16) BO3MOXHOCTH pPabOThl B MHOI'033Ja4HOM pPEKHUME. MHOro3aaadHbIi
PEXKUM TIO3BOJSIET BBINMOJHATH BBIUHUCIEHUS OJHOBPEMEHHO TI0 HECKOJIbKUM
nporpaMmaM (MHOTONPOTPAMMHBIN PEXUM) WM JUJII HECKOJBKUX IOJIb30BaTelICh
(MHOTOIOJIB30BATEIILCKHIA PEKHIM);

17) wnanmexnocts. HaneXHOCTP — 3TO CHOCOOHOCTH CHCTEMBI BBIMOJIHSTH
MOJTHOCTHIO ¥ TIPABUJIBHO BCE 3aJ]aHHBIC €11 PyHKIINN.

18) croumocTs;

19) rabGapuThl, BEC U BHEIIHUN BHJ] CUICTEMHOTO 0JIOKA.

§3. BbInonHeHue KoMmaHA

Komanga — »TO0 omumcaHuWe 3JIEMEHTApHOW Olepanud, KOTOPYIO JOJKEH
BBITIOJIHUTH KOMITBIOTED.

B o6miem cirydae, komMaHa COEPKUT CIEYIONTYI0 HH(POpMaIno:

KO/ BEITIOJIHSIEMOW OTlepaIuu;
yKa3aHHs 10 ONPEACICHUIO OTICPaHI0B (MM UX aJPECOB);
YKa3aHUs 110 pa3MEeIIEHUIO IMOJTy4aeMOro pe3yibTaTa.
B 3aBuUCHMOCTH OT KOJIMYECTBA OTEPaH/I0B, KOMaH bl OBIBAIOT:
OJTHOAJIPECHBIC;
JIBYXaJIpECHEIE,
TpeXaJpeCcHEIE,
MepEMEHHOIPECHBIC.

KoManapr xpaHsaTca B syeliKkax naMsTH B JIBOMYHOM Koje. B coBpeMeHHBIX
KOMITbIOTEepaxX JUIMHA KOMaH;I nepeMeHHast (0OBIYHO OT JBYX JI0 YEeThIpeX OaWTOB), a
criocoObI yKa3aHus aJipecoB MEPEMEHHBIX BEChMa pa3HooOpas3Heie. B anpecHolt yactu
KOMAaHJIbl MOKET OBITh YKa3aH, HalpuMep:

cam ornepan (YKCI0 WU CUMBOJI);

aapec omnepaHga (Homep OaifTa, HauyWHAsA C KOTOPOTO PACIOJIOXKEH
orepas);

anpec axapeca onepanaa (HoMmep OaiiTa, HAYMHAS C KOTOPOTO PAaCIOJIOKEH
aJipec orepaHa), u Jp.

PaccMOTprM HECKOJIBKO BO3MOYKHBIX BapHaHTOB KOMAaHJbI CIOXEHUsS (aHTJI.
add — cioxeHue), mpH 3TOM BMeCTO HHU(MPOBBIX KOIOB U aJIpecoB Oyaem
MOJIH30BATHCS YCIOBHBIMU 0003HAYEHUSIMH .

BrinmonHeHne KOMaHIbl MOYKHO TIPOCIIEIUTH IO cXeMe Ha puc. 2.1.

Kaxk npaBuiio, 3ToT niporiecc pa3ouBaeTcs Ha CJICIYIONHE TAIbI:

U3 YUKW TaMsTH, aJpec KOTOPOW XPAHHUTCS B CUETYUKE KOMAHJ,
BBIOMpAETCS ouepeaHasi KOMaH/Ia; COAEPKUMOE CUeTUYNKA KOMAaH/ TIPH 3TOM
YBEJIMUYMBACTCS HA JJIMHY KOMAH/IbI;

BBIOpaHHAs KOMaHJa IepeaeTcss B YCTPOWCTBO yNpPaBJICHUS HA PETUCTP
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KOMaHJ;

YCTPOMCTBO yIpaBJieHUs paciIn(pOBBIBAET aIPECHOE M0JIe KOMAH/IHI;

1o curHajam YV ornepaHipl CUYMTBHIBAIOTCA U3 MAMATU U 3alMCHIBAIOTCSA B
AJIY Ha cnenuanbHble pErUCTPhl ONIEPAH/IOB;

VYV pacmudpoBbeiBaeT Koj onepanuu u BoeiaeT B AJIY curHai BBITOJTHUTH
COOTBETCTBYIOLIYIO OIIEPALMIO HaJ IaHHBIMU;

pe3yiapTaT olnepauuu JIMOO OCTaercs B Ipolieccope, JU0O0 OTIpaBIsIeTCs B
naMmsTh, €CJIM B KOMaHJe ObUT yKa3aH aJpec pe3yibTara,

BCE MPEIBIAYLINE 3TAIBI IOBTOPSIIOTCA 10 JOCTUKEHUS KOMaH/Ibl «CTOID.

84. ApXUTeKTypa U CTPyKTypa KOMnbloTepa

IIpu paccMOTpEHMH KOMIIBIOTEPHBIX YCTPOWCTB IPUHATO pasiauyarb HX
aApXUTEKTYpPY U CTPYKTYpY.

APXHUTEKTYpOii KOMIBIOTEPA HA3bIBACTCS €r0 OIMCAaHHE Ha HEKOTOPOM
oOmeM ypoBHE, BKJIOYAIONIEE ONHMCAHWE IIOJb30BATEIHCKUX BO3MOXKHOCTEH
IIPOrPaMMHUPOBAHMS, CHCTEMBI KOMaHJ, CUCTEMBI aIpECallui, OPTaHU3ALMY IaMSTU U
T.J. ApXUTEKTypa ONpEAeNsieT NPUHIUIBI JEHCTBUSA, WHPOPMAIMOHHBIE CBSI3U U
B3aMMHOE COCIMHEHHE OCHOBHBIX JIOTMYECKMX Y3JIOB KOMIIBIOTEpA: IIPOLIECCOpPA,
OIIEPATUBHOTO 3aIIOMMHMUIOIINX YCTPOWCTB, BHEIIHUX 3alIOMHHAIOIIMX YCTPOWUCTB H
nepuepuitHpIX  yCTpPoHUCTB. OOIIHOCTH apXUTEKTYPHl Pa3HBIX KOMITBIOTEPOB
o0ecreunBaeT X COBMECTUMOCTD C TOUKHU 3PEHHS TTIOIb30BATEIS.

Haubonee pacripocTpaHeHsl CIEAYIOMINE APXUTEKTYPHBIE PELLICHUS.

A. Kaaccuueckass apxurektypa (apxurekrypa ¢on Heiimana) — omHO
apudMeTHKo-IoTHIeckoe ycTpoiictBo (AJIY), dYepe3 KOTOpoe MPOXOIUT IOTOK
JaHHBIX, U OJHO ycTpoiicTBo ympasienus (YY), uepe3 KOTOpOe MPOXOJHUT IMOTOK
KOMaHJ — IporpamMma. OTO OJHONpoueccopHblii kommnbeiorep. K atomy Tumy
apXUTEKTYpbl OTHOCHTCS W apXUTEKTypa MEPCOHAIBHOTO KOMIBbIOTEpa ¢ 0Ommeit
muHOM. Bee GpyHKIIMOHANBHBIE OJOKU 371€Ch CBS3aHBI MEXKIY CO00i 00IIel MNHOI,
HAa3bIBAEMOM TaK)K€ CHCTEMHOM MAarucTpaJblo.

du3ndyeckn MarucTpajb NPEJICTaBIseT CO00W MHOTONPOBOAHYIO JHHHIO C
HE3JaMH JUIA TOJAKJIIOYEHUS BJIEKTPOHHBIX cXeM. COBOKYNHOCTh INPOBOJOB
MAarucCTpaJId pa3leiAeTCsl Ha OTACJbHBIE I'PYIIbI IIMHY agpeca, IUHY JAaHHBIX U
HIMHY yIIPaBJICHHUS.

[Tepudepuitapie ycTpoiicTBa (IpuUHTEpP W Ip.) NOIKIIOYAIOTCS K ammaparype

KOMIIBIOTEpPA 4Yepe3 CIEUUaJbHbBIE KOHTPOJLIEPbl — YCTPOMCTBA YINpPAaBJICHUS
nepu@epuiHbIMU YCTPOHUCTBAMHU.
Kontposasep —  ycTpoWCTBO, KOTOpO€  CBA3BIBa€T  mepudepuitHoe

000opyZOBaHME WM KaHAJIbl CBA3M C LEHTPAIBHBIM MPOIECCOPOM, OCBOOOKIAs
MPOIECCOpP OT HEMOCPEJCTBEHHOIO YIPaBiCHHUS (YHKIIMOHHPOBAHHEM JIAHHOTO
000pyIOBaHMS.

b. MHuoronpoueccopHas apxuTeKkrypa. Hannune B KOMIBIOTEPE HECKOJIBKHAX
MPOILIECCOPOB O3HAYAET, YTO NApaUIETbHO MOXET OBITh OPTaHW30BAHO MHOTO
MOTOKOB JaHHBIX U MHOTO TOTOKOB KOMaHJ. TakuMm 00pa3zoMm, mapajieqbHO MOTYT
BBITIOJIHATHCS HECKOJBKO ()parMeHToB oaHOHM 3amaun. CTpyKTypa TakOWd MalluHb,
uMeromei oOUIyr0 ONEepPaTUBHYIO MaMITh U HECKOJBKO MPOIIECCOPOB, MPEACTABICHA
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Ha pucC. 2.
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Puc. 2. ApxuTekTypa MHOTONPOIIECCOPHOTO KOMITbIOTEPA

3. MHoroMammuHHasi BbIYHCJIUTENbHAs CHCTeMAa. 3JeCh HECKOJBKO
MPOILIECCOPOB, BXOAAIIMX B BBIUHUCIUTENBHYIO CHCTEMY, HE HMEIOT 0O0men
OTICPATUBHOM MaMATH, a UMEIOT KaX/Iblii CBOIO (JIoKalbHY0). KaXKaplii KOMITBIOTED B
MHOTOMAIIMHHOW CHCTEME HMEET KJIACCHUECKYI apXUTEKTypy, U Takas cHucTema
INPUMEHSAETCS JOCTaTOYHO MHpoKo. OgHako 3(P(GeKT OT NPUMEHEHHS TaKol
BBIYMCIUTEIPHON CHCTEMBI MOXET OBITh IMOJY4YEH TOJIBKO MpPH pPEIIeHWH 3ajad,
MMEIOIINX OYEHb CIELUAIIbHYIO CTPYKTYpY: OHa JOJKHAa pa3OMBaThCs Ha CTOJIBKO
c1a00 CBSI3aHHBIX M0/133/1a4, CKOJIbKO KOMIIBIOTEPOB B CUCTEME.

[IpeumymiecTBO B OBICTPOJECHCTBUY MHOTOIIPOIIECCOPHBIX M MHOTOMAIIMHHBIX
BBIYMCIIUTENIBHBIX CUCTEM MEPEN OJHONPOLECCOPHBIMU OUEBUIHO.

4. ApXHTeKTYypa ¢ napajjieJbHbIMHU NpoueccopamMu. 311ecb HeCKoIbKOo AJTY
paboTalT MmojA yNpaBieHUEM OJHOro YVY. DTO 03HAYaeT, UTO MHOXKECTBO JAHHBIX
MOeT 00pabdaThIBaTHCS MO OJHOW MPOTPAMME - TO €CTh MO0 OJHOMY IOTOKY KOMAaHJI.
Bricokoe OBICTPOAEHCTBHE TaKOW apXHTEKTYPhl MOXKHO TOJYYHTh TOJBKO Ha
3aja4yax, B KOTOPBIX OJMHAKOBBIE BBIYMCIMTEIbHBIE OINEPALUN BBINOJIHAIOTCS
OJIHOBPEMEHHO Ha pa3JIMYHbIX OJHOTUIHBIX HaOopax nAaHHbIX. CTpPyKTypa Takux
KOMITBIOTEPOB TMPECTABICHA HA PHC. 3.

YY

o3y

Puc. 3. ApxuTekTypa ¢ napajuieaIbHbIM IIPOIECCOPOM

B coBpeMeHHBIX MalIMHAX 4aCTO MPUCYTCTBYIOT JJIEMEHTHI Pa3IMYHBIX THUIIOB
apXUTEKTYypHbIX pemeHud. CyniecTBylOT U TaKUE€ apXUTEKTYpPHBIE PpELIECHHUS,
KOTOpPBIE PAJUKAIBHO OTINYAIOTCSA OT PACCMOTPEHHBIX BBILIE.

CTpykTypa KOMIBIOTEPAa — 3TO COBOKYINHOCTh €ro (pyHKIMOHAJIbHBIX
3JEMEHTOB M CBSI3€H MEXIy HUMHU. DIEMEHTAaMU MOTYT OBITh CaMble pa3IUYHbBIC
YCTPOMCTBA — OT OCHOBHBIX JIOTHYECKHX Y3JIOB KOMIIBIOTEPA 10 MPOCTEUIINX CXEM.
CrpykTypa KOMIbIOTEpA TpapUUECKU MPEACTABISIETCS B BUJE CTPYKTYPHBIX CXEM, C
MOMOIIIBI0 KOTOPBIX MOXHO JaThb OIKMCAaHUE KOMIIBIOTEpA Ha JII0OOM YpOBHE
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JcTaJin3dalimuu.
§5. LleHTpanbHbIN npoLueccop

Hentpanbublii npomeccop (CPU, or anrn. Centra Processing Unit) — sto
OCHOBHOU pa0ounii KOMIIOHEHT KOMITbIOTEPA, KOTOPBIM BBITOIHIET apU(METUIESCKUE
U JIOTUYECKHE OIllepaluM, 3aJaHHbIE INPOTPAMMOM, YIPABISAET BBIYMCINUTEIBHBIM
MPOLECCOM M KOOPAMHUPYET PabOTy BCEX YCTPOMCTB KOMIIBIOTEPA.

CoBpeMeHHbIE TPOLECCOPHI BBIMOJHAKOTCA B BHJIE MHKPONPOLECCOPOB.
du3nvecKn MUKPOTIPOILIECCOP MPEACTABISAET COO0H MHTETPATBHYIO CXEMY — TOHKYIO
IUTACTHUHKY KPUCTAJUTMYECKOTO KPEMHHUS NPSAMOYTOJBHON (OPMBI IIIOMIAABI0 BCETO
HECKOJIBKO KBQJAPAaTHbIX MWUIMMETPOB, HAa KOTOPOM pPa3MEIIEHbl CXEMBI,
peanm3yromue Bce (GyHKOMH mporeccopa. KpucTtamn-miuacTUHKa — OOBIYHO
IIOMEILAETCS B IJJACTMACCOBBIN WIM KEPAMUYECKHUM INIOCKUN KOPIIYC U COCIUHAETCS
30JI0TBIMHU TPOBOJKAMH C METAJUTMYECKUMH INTHIPbKaMH, YTOOBI €r0 MOXKHO OBLIO
IIPUCOEIMHUTD K CUCTEMHOM IUIATE KOMIIBIOTEPA.

Muxkponpo1ieccop BBITIOIHSIET CIEYIONIHEe OCHOBHBIE (QYHKITUU:

YTeHHE U AN (PAIUI0 KOMAHA U3 OCHOBHBIX ITAMSITH;

YTEHHE JAHHBIX W3 OCHOBHOW IIAMSTH M PETUCTPOB aJaNTEPOB BHEIIHMUX
YCTPONCTB;

nmpueM u 00paboTKy 3ampocoB W KOMaH]I OT aJanTepoB Ha 00CITyXKHBaHUE
BHEIIHUX YCTPOMWCTB;

00paboTKy MJaHHBIX M HX 3alHCh B OCHOBHYIO MaMATh W PETHCTPHI
aZanTepoB BHEIIHUX YCTPOWCTB,;

BBIPA0OTKY YNPAaBISIONIUX CUTHAJIOB /IS BCEX MPOYMX Y3JI0B U OJOKOB
KOMIIBIOTEPA.

B cocTtaB mukpomnponeccopa BXOAAT CIEAYIOIINE YCTPOUCTBA.

1. ApudpmeTnKo-JI0rNYecKoe yCTPOMCTBO NPEIHA3HAUYECHO IS BBINOJIHEHUS
BCeX apU(METHUUYECKUX U JIOTUYSCKUX OIEpalHuid HaJ YUCIOBONM W CHUMBOJILHOU
uH(pOpPMaLHEH.

2. YcrpoiicTBO ynpaBjieHMsl KOOPIMHHUPYET B3aWMOJCHCTBHE Pa3IMYHBIX
JacTeil KOMIbIOTepa. BEIMOTHAET creayronue OCHOBHbBIE (DYHKITHH:

dbopMupyeT u moJaeT BO BCe OJIOKM MAaIIMHBI B HY)KHBIE MOMEHTHI BpEMEHU
ONpeNeICHHbIE CUTHANBl  ynpaBieHus (YOpaBISIONIME  WMITYJIBCHI),
00ycCIOBIeHHBIE CIEIIM(PUKON BHIIIOIHEHUS Pa3INIHBIX OTIEpaLlni;
dopMupyer azapeca s4YEEK TAMSITH, HCIOJIb3YEMBIX BBIOJIHIEMON
omepamueii, W TepemaeT ATH aapeca B COOTBETCTBYIOIIHE OJIOKH
KOMIIBIOTEPA,;

MIOJIy4aeT OT reHeparopa  TaKTOBBIX VMITYJIECOB OIIOPHYIO
IIOCJIEOBATEIIBHOCTh UMITYJIbCOB.

3. MukponpoueccopHasi namsTh NpeIHa3HAYeHA JUII KPAaTHOBPEMEHHOTO
XpaHEHHUs, 3alMUCH H BBIJIAYM WHGOPMALHMH, HCIOIB3YEMOH B BBIYUCICHHUIX
HEMOCPEACTBEHHO B Onmkaiimue TakThl paboThl MamMHBL. MHUKpOTpOIEeCCopHas
naMsATh CTPOUTCS HAa PETUCTPaxX MU HCIOJb3yeTcs ISl 00eCIeYeHUs BBICOKOTO
OBICTPOJCHCTBUS KOMITBIOTEPA, TaK KaK OCHOBHAs MaMsATh HE BCeTJa oOecreynBacT
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CKOPOCTh 3alHCH, NOWCKAa W CUHUTHIBaHUS WHGMOpPMAIMH, HEOOXOAUMYIO IS
3¢ pexTuBHON paboThI OBICTPOAECHCTBYIOIIETO MUKPOIIPOIIECCOPA.

4. UnTepeiicHasi cucTeMa MUKpOIIpolieccopa NpeJHa3HaueHa i CBSI3U C
IPYTUMHU YCTPOCTBAMM KOMIIbIOTEpa. BritoyaeT B ceos:

BHYTPEHHUI UHTEp(Eelic MUKPOIIPOLIECCOPa,;

Oy(depHbIe 32O MHHAIOIIUE PETUCTPHI;

CXEMBbI YIIpaBJICHHs MOPTaMHU BBOJA-BbIBOAA M CUCTeMHOU mmmHOU. ([Topt
BBOJA-BBIBOJIA — ATO anmnaparypa CONpsLKEHUS, O3BOJIAIOIIAs IT0AKII0YaTh
K MHUKPOIIPOLIECCOPY APYTO€ YCTPOUCTBO).

K mukponpoueccopy U CHUCTEMHOM ILIMHE HApsAAy C THUIOBBIMM BHEIIHUMU
YCTPOHCTBAMU MOTYT OBITh TMOAKIIOYEHBI M JOMOJHHUTEIbHBIE IUIATHI  C
MHTETPAJbHBIMU MUKPOCXEMaMH, PACIIUPSIONINE U YIIydmaonue (yHKIHOHATbHBIE
BO3MOJKHOCTH MHKpomporeccopa. K HUM OTHOCATCA MareMaTHYECKUN COIIPOLIECCOD,
KOHTPOJIJIEP MPSAMOTIO AOCTyNa K IAMSTH, COIPOLIECCOP BBOAA-BBIBOJA, KOHTPOJUIED
IIPEPBIBAHUM U IP.

MareMaTH4YeCKHH CONMPOLECCOP HCIIONb3YETCS ISl YCKOPEHUS BBIIIOJIHEHUS
ornepanuyd HaJ JBOWYHBIMM YHWCIIAMUM W IUIABAOLIECH 3amsTOW, HaJ JBOWYHO-
KOJIUPOBAHHBIMU JAECATUYHBIMU YUCIAMU, JJIS BBIUUCIEHUS TPUTOHOMETPUUECKUX
¢bysxnuii. MaTemMaTHUeCKHl COMPOIIECCOp NMEET CBOIO CUCTEMY KOMaHJ M paboTaer
MapaJIJIEIbHO ¢ OCHOBHBIM MUKPOIIPOLIECCOPOM, HO MOJ YIIPABJICHUEM IIOCIEAHETO. B
pe3yJibTaTe NPOUCXOJIUT YCKOPEHHE BBIIIOJIHEHUS ONepaluid B IE€CATKU pa3. Moaenu
MUKponpoIeccopa, HaunHasg ¢ 80486 DX, BKIIO4aIOT MaTeMaTHYECKUN COMPOIIECCOP
B CBOIO CTPYKTYpY.

KonTpoJiep npsimoro gocryna K namsTé 0CBOOO0XKa€T MUKPOIIPOLIECCOP OT
IPSIMOTO YNPABJIEHUS HAKOMUTEISIMM HAa MAarHUTHBIX JIMCKaX, YTO CYILIECTBEHHO
noBBIIIAET 3P PeKTUBHOE OBICTPOICHCTBHE KOMITBIOTEPA.

Conpoueccop BBOAAa-BbIBOJA 32 CUET MAapalIeJbHON  paboThHl C
MHKPOIIPOLIECCOPOM 3HAYMUTEIBHO YCKOPSET BBINOJHEHUE IPOUEAYP BBOJA-BBIBOJA
npu  OOCIyXMBaHMM  HECKOJBKHX  BHEIIHMX  YCTPOWMCTB,  OCBOOOKIAeT
MUKPOTPOIIECCOP OT 00pabOTKHU MpoLenyp BBOAA-BBIBO/A, B TOM UHCIE PEaTH3yeT
PEXKUM MPSAMOTO JOCTYIA K MAMSTH.

IIpepbiBaHUMe — 5TO BPEMEHHBIM OCTAHOB BBINIOJHEHHsI OJHOM IPOrpaMMBbI B
[EeSX ONEPATHUBHOTO BBITIOJIHEHHSI JPYroil, B JTaHHBIH MOMEHT Oojiee Ba)KHOM.
KonTtponnep mnpepsiBanuii 00CITy)XKHBaeT NPOLEAYPHl MPEPHIBAHUS, NPUHUMAET
3aIpoC Ha MPEPHIBAHME OT BHEUIHHUX YCTPOWCTB, ONPENEISIET YPOBEHb INPHUOPUTETA
ATOrO 3aIpOCa U BBIJAET CUTHAJI IPEPBIBAHUS B MUKPOIIPOLIECCOP.

BaxxneimmnMu XxapakTepucTUKaMU MUKPOIIPOLIECCOpa SBJISIOTCS:

1) TakToBasi 4acToTa. XapakTepusyeT ObICTPOJIeiiCTBHE KOMITbIOTEpA. Pexknm
paboThl mpoleccopa 3a/1aeTcsi MUKPOCXEMOM, Ha3bIBAEMOM I€HEepaTOpoOM TaKTOBBIX
UMIIyJbCOB. Ha BpINOJIHEHHME MHpPOLECCOPOM KaXKAOW OINepanuu  OTBOILUTCSA
OIIPEACIICHHOE KOJMYECTBO TAaKTOB. TakToBass 4acTOoTa YKa3blBaeT, CKOJIBKO
DJIEMEHTAPHBIX ONEPALMI BBIIIOJHIET MUKPOIIPOLIECCOP 34 OJHY CEKyHAY. TakToBasd
yacrora usMepsiercs B MI';

2) pa3psiIHOCTH Mpoleccopa — 3TO MAaKCHUMalbHOE KOJIHMYECTBO Pas3psioB
JBOMYHOTO YHUCJA, HAJ KOTOPHIM OJHOBPEMEHHO MOJKET BBINOJHATHCS MalllWMHHAS
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omeparusi. Uem Ooibine paspsIHOCTH Mpoleccopa, TeM O0oiblle MHPOPMAMU OH
MOKeT oOpabaTbIiBaTh B €IWHHUILy BPEMEHH W TeM OOJblle, MPHU MPOYUX PaBHBIX
YCIIOBHSX, MPOU3BOAUTEIHLHOCTh KOMITBIOTEPA,;

3) agpecHoe mpocTpaHcTBO. KaIblii KOHKPETHBIA TIPOLECCOpP MOXKET
paboraTe HEe Ooyiee 4YeM C ONPEICIIEHHBIM KOJWYECTBOM OIEPATUBHOM IaMSTH.
MakcumanpHOE€ KOJMYECTBO NaMITH, KOTOPOE TPOIECCOpP MOXKET OOCIy>KUTh,
HA3BIBAETCS aJPECHBIM NPOCTPAHCTBOM mpoiieccopa. OmpenensieTcss aapecHoe
MPOCTPAHCTBO Pa3psAHOCTHIO AAPECHOM IINHBI.

Muxkpomnporeccop Intel Pentium 4 — naubosiee COBEpIICHHBIH W MOIIHBIN
npornieccop Boimyckaercss ¢ 2001 r. ¢ TakrtoBoil wactotoi g0 3 [mrarepn. OnH
npeaHa3HauYeH ISt paboTsI MPHUIOKEHUH, TpeOyromux BBICOKOM
MPOU3BOJIUTEIBHOCTH TIpOIlECCOpa, TaKWX, Kak Iepefadya BHUIACO W 3ByKa II0
WNutepHer, co3gaHue BHUACO-MATEpUATIOB, pacllO3HaBaHUE pedyd, o0paboTka
TPEXMEpPHOH rpauKu, UTPHI.

B BBUMCINTENBHONW CHCTEME MOXET OBITh HECKOJBKO MapaijIesIbHO
paboTaroIuX MPOLECCOPOB; TAKHE CUCTEMBI HA3BIBAIOTCS MHOTONPOLECCOPHBIMM.

86. OCHOBHbIe ONTOKM KOMMNbIOTEpPA

CoBpeMeHHBIN MEePCOHAIBHBIA KOMITBIOTEP COCTOUT M3 HECKOJbKUX OCHOBHBIX
KOHCTPYKTHBHBIX KOMITOHEHT:
CHCTEMHOTO 0JIOKa;
MOHHTOPA,;
KJIABHATYPHI,
MaHUIYJISTOPOB.
B cucremHOM O10KE pa3MeniaioTcs:
CHCTEMHasl IJIaTa;
OJIOK UTaHUS,
HAKOITUTEJIb Ha ECTKUX MAarHUTHBIX TUCKAX;
HAKOIUTEJIb Ha THOKUX MArHUTHBIX JTUCKaX;
IUTaThI PACIIUPCHHUS;
Hakomnutens CD-ROM wu np.
Kopnyc cucremHoro 0ioka MoOKeT MMeTh ropusoHTanbHyio (DeskTop) wau
BepTUKaAIbHYIO (TOWEr — GariHsI) KOMIIOHOBKY.
CucremHasi (MATepHMHCKAasi) TJIATA SBJISETCS OCHOBHOW B CUCTEMHOM OJIOKE.
OHa COJICPIKUT KOMIIOHECHTBI, OTIPECIISIONINE aPXUTEKTYPY KOMIIBIOTEpA:
LEHTPAJBHBIN TPOLECCOP;
noctosiuayio (ROM) u oneparusnyio (RAM) nmamsith, K31I-IaMsITh;
UHTEp(EIHCHBIC CXEMBI IIIUH;
rHe3/a pacIIupeHus;
00s13aTeNIbHBIC CHCTEMHBIC CPEICTBA BBOIAa-BHIBOIA | JIP.

87. YCTpOMCTBO NaMATH
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CucreMHble TIATHl WCTIONHSIOTCS Ha OCHOBE HAaOOPOB MHKPOCXEM, KOTOPHIE
HasbiBatoTcs yunceramu (ChipSets). UacTo Ha CUCTEMHBIX IUIaTax yCTaHABJIMBAOT U
KOHTPOJUIEPHI TUCKOBBIX HAaKOMUTENEH, BUACOaanTep, KOHTPOJUIEPHI TOPTOB | Jp. B
rHe37a pacIIUpeHHss CHUCTEeMHOW IIJIaThl yCTaHABIMBAIOTCS IJIAThl  TaKHX
nepuQepuitHbIX YCTPOUCTB, KaKk MOJIEM, CETeBas IJIaTa, BUACOIUIATa U T.1I.

[TaMaTh KOMIIBIOTEPA MOCTPOEHA U3 JBOMYHBIX 3a[IOMHHAIOIINX 3JIEMEHTOB —
O0uTOB, OOBEAMHEHHBIX B TPYIIbBI MO 8 OWTOB, KOTOpBIE HA3BIBAIOTCS OaliTaMM.
(EnuHHLBI M3MepeHHs MaMsTH COBIAAAIOT C AMHUIIAMH H3MepeHus nHpopManum).
Bce GaiiTel mponymepoBanbl. Homep Oaiita Ha3pIBaeTCs €ro apecoM.

baiiTel MOTYT OOBEAMHATHCS B STYCHKH, KOTOPBIC HA3BIBAIOTCS TAKKE CJAOBAMM.
JUts KaXa0r0 KOMITBIOTEpa XapaKTepHa OMpeeeHHas JJIMHA CJIOBa — JIBa, YETHIPE
WIH BOCEMb 0aiTOB. DTO HE HCKIIOYAET HMCIOJIb30BAHMS SUEEK MaMSATH APYrou
JUTMHBI (HAaIpUMep, TOJIyCIIOBO, IBOMHOE ClI0BO). Kak npaBmiio, B OJJHOM MallHHHOM
CJIOBE MOXET OBITh MPEACTABICHO JIMOO OJHO LEI0€ YHUCIO, TUOO OJHA KOMAaH[A.
Onnako, MOMYyCKAarOTCS TMepeMeHHble (OpMaThl NPEICTaBICHUS WH(POPMAIUH.
Pa3Ouenne mamsaTé Ha CIOBa JUISI YETHIPEXOANTOBBIX KOMITBIOTEPOB MPEICTABICHO B
Tabnuie:.
baitt O | baiir1 | baiit 2 | baitr 3 | baiitr4 | baiir5 | baiir 6 | baiit 7

[10JIYCJIOBO [10JIYCJIOBO [10JIYCJIOBO [10JIYCJIOBO
CJIOBO CJIOBO
JIBOMHOE CJIOBO

[[Iupoko wCHONB3YIOTCS U O0Jee KPyHHBbIE MPOU3BOJHBIC CIUHHIBI 00hbemMa
namatu: Kunobaiit, Mera6aiit, ['urabaiit, a Takxe, B nocieanee Bpemsi, TepabaiT u
IIeTabair.

CoBpeMeHHbIE KOMIBIOTEPHl UMEIOT MHOTO Pa3HOOOPa3HBIX 3alIOMHUHAIOIIUX
YCTPOWCTB, KOTOPHIE CWJIBHO OTJIMYAIOTCS MEXAy c0o00i 10 HA3HAYCHHUIO,
BPEMEHHBIM XapaKTePHUCTHKaM, O0bEeMYy XpaHMUMOW WH(POpMAIMH U CTOUMOCTH
XpaHEeHUs] OJMHAKOBOTO o0bema WHpopManwu. Pa3nmnyaioT Ba OCHOBHBIX BHUIA
MaMsTU — BHYyTPEHHIOK) Y BHEIIHIOK).

7.1. BHyTpeHHsIl NaMATh

B cocraB BHyTpeHHElH MaMsITH BXOIST ONMEePATHBHAS NAMATH, KIII-NAMSATH U
CHeHAJIbHAS NAMATD.

1. OnepaTuBHas NAMATH

OnepatuBHas namsate (O3VY, anrn. RAM, Random Access Memory — mna-
MSATH C HPOU3BOJBHBIM JOCTYIIOM) — 3TO OBICTPOE 3allOMHUHAOIIEE YCTPONUCTBO HE
OYeHb 0OJBIIOTO 00BEMa, HEMOCPEICTBEHHO CBA3aHHOE C MPOIIECCOPOM M TPEIHA-
3HAYCHHOE JJIS 3alMCH, CYUTHIBAHUS M XPAHCHUS BBITOJTHSAEMBIX IPOTpaMM H JaH-
HBIX, 00pa0aThIBAEMBIX STUMH MPOTPAMMAMH.

OmnepaTvBHasl TaMAITh HWCIOJB3YETCS TOJBKO JUISI BPEMEHHOTO XpaHCHUS
JAHHBIX ¥ MIPOTPAMM, TaK KakK, KOTJla MalllMHA BBIKIFOYAETCs, BCE, UTO HAXOJMIOCH B
O3V, mpomagaer. Jloctym K 3JIeMEHTaM OINEpPAaTUBHOM NaMAITH NOPSMOA — 3TO
03HAYAET, YTO KAK/bII OalT MaMsTH UMEET CBOM MHIANBUYILHBIN ajpec.

32



O6vem O3Y 00bgHO cocraBisger or 32 po 512 Mo6aiit. [ HECIOXKHBIX
aJMUHUCTPATUBHBIX 3a7a4d ObiBaeT jgoctarouHo u 32 MoOait O3Y, HO CIOXHBIC
3a/1aud KOMIBIOTEPHOTO JH3aiiHa MOTYT moTpeboBath ot 512 Moaiit no 2 I'Gaiir
O3Y.

O6praHO O3V HCHoNHIETCS M3 MHTETpalbHBIX MuKpocxeM namsatu SDRAM
(cuaxponnoe amHammueckoe O3VY). Kaxnapiit madopmanmonssiii 6utr B SDRAM
3alIOMHUHAETCS B BHJE JJIEKTPUYECKOTO 3apsijaa KpPOXOTHOTO KOHJAEHCATOpa,
00pa30BaHHOTO B CTPYKTYpPE MOIYIMPOBOTHUKOBOTO KpHcTaiuia. M3-3a TOKOB yTeuKu
TaKkhe KOHJICHCATOPBI OBICTPO pa3psDKAIOTCS, W WX IEepUoauYecKd (IpUMEpHO
KaXble 2 MIDIHCEKYH/IBI) MOA3apsKAIOT CIICIUAbHBIE YCTPOUCTBA. DTOT MPOLECC
Ha3biBaeTcs pereHepanueir mnamsatu (Refresh Memory). Mukpocxembr SDRAM
UMEIOT eMKocTh 16 - 256 MOwutr u Gonee. OHM yCTaHABIMBAIOTCS B KOpIlyca
coOuparoTcs B MOIYJI AMSITH.

BonbIIMHCTBO COBPEMEHHBIX KOMITBIOTEPOB KOMIUIEKTYIOTCS MOIYJISIMH THIA
DIMM (Dud-In-line Memory Module — wmoxynp mamMaTé ¢ JIBYXPSIHBIM
PAacCIIOI0KEHHEM MHKPOCXeM). B KOMITBIOTEPHBIX CHCTEMaX Ha CaMbIX COBPEMEHHBIX
MPOIIeCCOPax UCIOJB3YIOTCS BBICOKOCKOpOocTHBIE Moayiun Rambus DRAM (RIMM)
u DDR DRAM.

Moynu nmamMsTH XapaKTepU3yIOTCs TaKUMH HapameTpaMu, kKak oobem — (16,
32, 64, 128, 256 unu 512 Moaiirt), yuciio MukpocxeM, nactnopTtHas yacrota (100 uiu
400 MTI'n), Bpems joctyna K AaHHbIM (6 Hin 7 HAHOCEKYH/I) M YMCJI0 KOHTAKTOB (72,
168 niu 184).

2. Ksmi-namarb

K3 (anri. cache), mnu cBepxorneparuBHas naMsTh — 04€Hb OBICTPOE 3aIIOMU-
HAIOIIee YCTPOUCTBO HEOONBIIOTO 00bEMa, KOTOPOE MCIIOJIBb3YETCs P OOMEHE JTaH-
HBIMH MEXIY MHUKPOTPOIIECCOPOM U OMEPATUBHOW MaMATHIO JJIsi KOMIICHCAITUH Pa3-
HUIBI B CKOPOCTH 00pabOTKM MH(OpMAIH MPOIECCOPOM U HECKOJIBKO MEHEe OBICT-
POJIEMCTBYIOIIEN ONIEPATUBHOM MAMSITHIO.

Ksm-namMsAThI0 yIpaBisieT ClIeNUAIBHOE YCTPOUCTBO — KOHTPOJIIEP, KOTOPBIH,
aHAJIM3HUPYS BBHIMOJIHAEMYIO TPOTPaMMy, NBITAETCA MPEIBHUIETh, KaKWe NaHHBIE U
KOMaHJIbl BEpOSITHEE BCEro0 MNOHAM00ATCs B Ommkaiiliee BpeMsl MpoIeccopy, U
MOJKAYMBACT WX B KAII-MaMATh. [IpM 3TOM BO3MOXKHBI KaK <«IOMAgaHUsS», TaK U
«mpomaxm». B cirydae monamanus, TO €CTh, €CIIM B KA1 MOJIKAYaHbl HY)KHbIE JaHHBIE,
W3BIIEYEHUE WX W3 TNaMIATH TNPOUCXOAWUT 0e3 3amepkku. Ecmum ke Ttpedyemas
uH(pOpMAaIHs B K3IIE OTCYTCTBYET, TO IPOLECCOP CUUTHIBAET €€ HETIOCPEICTBEHHO 3
omnepaTuBHOM mamaATu. COOTHOLIEHHE YHUCIIA TOMAJaHUN W TPOMAaxOB OIpPEAETsSeT
3(pPeKTUBHOCTD KATITUPOBAHHUS.

Kom-namsate peanusyercs Ha MHKpoOcXeMmax crarmdeckoil mamstu SRAM
(Static RAM), Gosiee OBICTPOACHCTBYIONIUX, JOPOTMX M MajoeMkux, yem DRAM
(SDRAM). CoBpeMeHHBIE MHKPOTIPOIIECCOPBI UIMEIOT BCTPOCHHYIO KAII-NIAMSITh, TaK
Ha3BIBAEMBI KA1 mepBoro ypoBHs pasmepom 8, 16 mnu 32 Kb6aiit. Kpome Toro, Ha
CUCTEMHOW IUIaT€ KOMIBIOTEPAa MOXET OBITh YCTAHOBJEH KAII BTOPOTO YPOBHS
eMKOCThIO 256, 512 KGaiiT u BhIIIIE.

3. CnenuajbHasi NIaMATh

K yctpoiicTBam crieruaibHON MaMsITH OTHOCATCS MocTossHHas namsats (ROM),
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nepenporpammupyemas nocrostudas namsate (Flash Memory), namste CMOS RAM,
nuTaeMasi ot 0arapeiku, BUICONAMATh U HEKOTOPBIE IPYTUE BUIBI TAMSITH.

IMocrosinnas namsareb ([13Y, anrn. ROM, Read Only Memory — namsth T0JIb-
KO JIISl YTEHHsI) — SHEPTrOHE3aBHCHUMAasi IaMSTh, UCIIOJIb3YETCs ISl XpaHEeHUS JIaHHBIX,
KOTOpble HHUKOTAA He MOoTpeOyroT m3MeHeHHs. CoaepikaHWe MaMATH CHEUATbHBIM
00pa3oM «3alIMBAETCS» B yCTPOMCTBE MPHU €r0 U3TOTOBJICHUH ISl TOCTOSIHHOTO Xpa-
HeHus. 13 113V MOKHO TOJIBKO YNTATh.

IMepenporpammupyemasi nocrosinHasi namath (Flash Memory) — sHeprone-
3aBUCHMas aMsTh, JOIyCKAIOIasi MHOTOKPATHYIO MEPe3anich CBOETO COJAEPKUMOTO
C JIUCKETHI.

[Ipexme Bcero B MOCTOSHHYIO MAaMSTh 3alMCHIBAIOT MPOTPAMMY YIpPaBICHUS
paboroii camoro npoueccopa. B [13Y Haxondrcs nporpamMmsl ynpaBieHUs JUCILIEEM,
KJIaBHATypO#, IPUHTEPOM, BHEIIHEH MaMATHIO, MPOTPAaMMBbI 3allyCKa U OCTaHOBKHU
KOMITBIOTEPA, TECTUPOBAHHS YCTPOMCTB.

Baxneiimas mukpocxema mocrossHHoN wim Flash-mamsitu — moxyine BIOS.
Poms BIOS nBosikasi: ¢ 0THOM CTOPOHBI 3TO HEOTHEMJIIEMBIN JIEMEHT anmaparypsl, a
C IPYroi CTPOHBI — BaXKHBIN MOAYJIb JIFOOOW OMEpallMOHHON CUCTEMBI.

BIOS (Basic Input/Output System — 6a3oBasi cucTemMa BBOAa-BbIBOIa) — COBO-
KYITHOCTh MPOTPaMM, IpeIHa3HAYEHHBIX IS aBTOMAaTUYECKOTO TECTUPOBAHUS YCT-
POCTB MOCJ€e BKIIOYCHHS] MUTAaHUS KOMIBIOTEPA U 3arpy3KH OMEPAIMOHHOMN CHCTe-
MBI B OTIEPATHBHYIO TAMSTh.

Pa3HOBHIIHOCTH MOCTOSIHHOTO 3armoMuHaromero ycrpoicrea — CMOS RAM.

CMOSRAM —5To maMsTh ¢ HEBBICOKIM OBICTPOAECHCTBHEM U MUHUMAJIbHBIM
sHepromnoTpebaeHnemM ot Oatapeiiku. Vcmonb3yercs ans xpaHeHHs WHOOPMAIUH O
KOH(UTYpaluu u cocTaBe 000pyIOBaHUS KOMIBIOTEPA, a TAKKE O PEeKUMaX €ro pa-
OOTHI.

Comepxumoe CMOS wu3mensieTcss crnenuanbHOW mporpamMmoi — Setup,
Haxojsmieiics B BIOS (anri. Set-up — ycTaHaBJIMBATD, YUTACTCS <CETAID).

Jlia xpanenus rpaduaeckoil ”HPOPMAILIMU HCTIONb3YETCSI BUAEONAMSATh.

Buneonamsarts (VRAM) — pasHoBuIHOCTH onepaTuBHOTO 3V, B KOTOPOM Xpa-
HATCS 3aKOAUPOBaHHBIE M300paxkeHus. 1o 3Y OpraHM3oBaHO Tak, YTO €ro COep-
KUMO€ JIOCTYITHO Cpa3y IBYM YyCTpPOWCTBaM — Mpolieccopy H aucmuero. [lostomy
M300paKeHNE Ha dKpaHe MEHSETCS OJHOBPEMEHHO C OOHOBJICHHEM BHUICOIAHHBIX B
MaMSTH.

7.2. BHEeIIHIOI0 NAMATDH

Buemnsas mnamare (B3Y) npeanasHaueHa s JUIMTEIBLHOTO XPaHCHHS
IPOrpaMM M JIaHHBIX, U LEJIOCTHOCTh €€ COAEPKMMOTr0 HE 3aBUCHUT OT TOTO, BKIIFOUEH
WIN BBIKJIIOUYEH KOMIBbIOTEp. B oTiiMuKe OT onepaTuBHOW MaMsITH, BHEIIHSAS MaMSTh
HE MMeEeT MpsIMOi cBsi3u ¢ mpoueccopoMm. Mupopmanus or B3V x mpoueccopy u
HA000POT UPKYIUPYET MPUMEPHO IO CIAEAYIOMIEH IeToUKe:

(557) (7)) e>(ow ) > Tpomeceon)

Puc. 4.
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B cocTaB BHEmHENH namMsATH KOMIIBIOTEPA BXOIAT:
HAKOIUTENIN Ha )KECTKUX MAarHUTHBIX JUCKaX;
HAKOIUTENN HAa THOKMX MarHUTHBIX JUCKaX;
HAKOIUTENI HAa KOMIAKT-IUCKaX;

HAKOIUTEJIM HA MAarHUTO-ONTUYECKUX KOMIAKT-UCKaX;
HAKOTIMTEIM HA MATHUTHOM JieHTe (CTpUMEpHI) U Ip.

1. HakonuTenu Ha TMOKWX MarHUTHBIX JHCKaxX

I'u6kmii nuck (anen. floppy disk), unu arckera, — HOCUTENb HEOOJIBIIOTO 00h-
eMa HHQpOpPMAIIH, IPEICTABISIONINI cO00M TMOKMI TUIACTUKOBBIN JUCK B 3aIIUTHOM
obomnouke. Mcronp3yeTcs Ui mepeHoca JaHHBIX ¢ OJJHOTO KOMIIBIOTEPA Ha APYroil U
IUTSL paCIpOCTPAaHEHUS MIPOTPAMMHOTO 00€CIICUEeHHS.

Jluckera COCTOMT M3 KPYIJION TMOJMMEpPHOW MOJJIOXKKH, HOKPBITOH C 00enx
CTOPOH MAarHUTHBIM OKHCIOM H TIOMEIICHHONW B IUIACTUKOBYIO YIAaKOBKY, Ha
BHYTPEHHIOIO TIOBEPXHOCTh KOTOPOW HAHECEHO OYMINAoIee NOKphITHE. B ymakoBke
CAeNaHbl C JIBYX CTOPOH paJualibHble MPOpe3H, 4Yepe3 KOTOphIe TOJOBKHU
CUHTHIBaHHUS/3aITMCH HAKOIIUTEIIS TIOTYYarOT JOCTYII K JTUCKY.

Croco0 3ammcu OBOMYHOM MHGOpPMAIMM HAa MarHUTHOM cpejie Ha3bIBaeTCs
MATHUTHBIM KoaupoBanueM. OH 3aKJr0O4aeTcs B TOM, YTO MarHUTHbBIE JOMEHHI B
Cpelle BBICTPAWBAIOTCS BJIOJb JIOPOKEK B HANPABICHUU MPUI0KEHHOTO MarHUTHOTO
MOJII CBOMMH CEBEPHBIMH M IOKHBIMU moOJocaMd. OOBMHO YCTaHABIMBAETCS
OJIHO3HAYHOE COOTBETCTBHE MEXAYy JMABOMYHOW WH(MOpMaIMed W OpHeHTaluei
MAarHUTHBIX TOMEHOB.

Wupopmanysi 3amuceiBaeTcss MO KOHIEHTPHYECKUM JOPOXKKaM (Tpekam),
KOTOpBIE ACNATCSA Ha CEKTOPhI. KOMMYecTBO JOPOKEK M CEKTOPOB 3aBUCUT OT TUMA U
¢dopmara nuckerbl. CeKTOp XpaHUT MUHUMAIBHYIO TOPIHI0 WH()OPMAIHH, KOTOpas
MOXKET OBITh 3almKMcaHa Ha JUCK WIM CcYuTaHa. EMKOCTh CEKTOpa IMOCTOSIHHA U
cocrasisieT 512 6aiToB.

B Hacrosiee BpeMsi HauOoJblliee paclpOCTPAHEHUE IMOIYYMIN AUCKETHI CO
CIICIYIONIMMH XapaKkTepucTukamu: auamerp 3,5 miorima (89 mwm), emkocts 1,44
Mo6aiit, umnciio gopoxek 80, KOTMUECTBO CEKTOPOB Ha JOpokKax 18.

JluckeTa ycTaHABIMBAETCS B HAKONIUTEINh HA THOKMX MarHUTHBIX JAMCKax (aHTIL.
floppy-disk drive), aBromaTuuecku B HeM (UKCHUPYETCs, MOCIE Yero MEXaHU3M
HAKOIUTENSI PACKPYYUBAETCs 0 4acTOoThl BpameHus 360 o6oporoB B MuHYyTY. B
HAKOINWTEJIE BpamlaeTcs caMa JUCKETa, MAarHUTHBIE TOJIOBKHM  OCTArOTCS
HEMOJBIKHBIMH. J[MCKeTa Bpamaercs TOJBKO MpH oOpamieHuu K Hel. Hakommrens
CBSI3aH C MIPOLIECCOPOM Uepe3 KOHTPOIIEP THOKUX TUCKOB.

2. HakonuTe/in HA ’KeCTKMX MATHUTHBIX JUCKAX

Ecnu rubkxue AucKu —3TO CPEACTBO MEPEHOCA JAHHBIX MEKAY KOMITbIOTEPaMHU,
TO JKECTKHH TUCK — MHPOPMAIIMOHHBIN CKJIa] KOMIIBIOTEPA.

Hakonurenb Ha KeCTKHX MArHUTHBIX auckax (anrin. HDD — Hard Disk
Drive) wim BHHYECTEPCKUN HAKOIHTENh — 3TO HanboJiee MacCOBOE 3allOMUHAOIIEE
YCTPOUCTBO OOJIBIION €MKOCTH, B KOTOPOM HOCUTEISIMH HH(POPMAIMH SBIISIOTCS
KpYTJIble ATFOMUHUEBBIE TUIACTHHBI — IUIATTEPHI, 00€ MOBEPXHOCTH KOTOPHIX MOKPHI-
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THI CIIOEM MarHUTHOTO Marepuana. Mcmonp3yercst uisi MOCTOSTHHOTO XpaHEHUs WH-
dbopmaluy — IporpaMm | JTaHHBIX.

Kak n y nuckeTsl, paboure MOBEpXHOCTH IUIATTEPOB Pa3/ieleHbl Ha KOJbIIEBHIE
KOHIICHTPUYECKHUE JIOPOXKKH, a JTOPOKKH — HAa CEKTOpPHI. [ OJIOBKM CUHMTHIBAHHS-
3allUCH  BMECTE€ C MX HECyled KOHCTPYKUMEM M JUCKAaMH 3aKJIOYEHBI B
TEPMETHYECKU 3aKPBITHII KOPITYC, Ha3bIBAEMBI MOJYyJIeM JNaHHBIX. [Ipu ycTaHOBKE
MOJyJIE JAHHBIX HAa JUCKOBOJ, OH AaBTOMATUYECKH COCIUHSAETCS C CHUCTEMOM,
MO IKaYMBAIOIIECH OUMIIEHHBIN OXJIAXKIEHHBIA BO3AyX. [[oBEpXHOCTh mIaTTepa UMEET
MAarHuTHOE TIOKPBITHE TOJIIUHON Bcero jumib B 1,1 MKM, a Takke CIOW CMa3Kd ISt
Mpe0XPaHEHUs TOJIOBKU OT MOBPEXKICHHS MTPU OMyCKAHUH | TIOIbeMe Ha Xoxy. [Ipu
BpAIIeHNUH IIATTepa HaJ HUM 00pa3yeTcst BO3AYIIHbIN CIOH, KOTOPBIA 00ecTieunBaeT
BO3AYIIHYIO TMOJYIIKY JUIS 3aBUCaHUS TOJIOBKM Ha BbicoTe 0,5 MKkM Hax
MOBEPXHOCTHIO JINCKA.

BunHuecTepckue HakomHUTENM UMEIOT OYEHb OOJBITYI0 eMKOocTh: oT 10 mo 120
['6aiiT. Y COBpeMEHHBIX MOJIEJIel CKOPOCTh BpalleHUs MNUHAEHsS (Bpamiaromnero
Bajia) oObruHO coctapisieT /200 oO/MuH, cpenHee BpeMms IMOHWCKa AaHHBIX 9 Mc,
CpeIHssI CKOpPOCTh Tepenadd naHHbXx g0 60 Mo6aiit/c. B oTiimuue OT IUCKETHI,
KECTKUH JINCK BpallaeTcsi HeMpephIBHO. Bce cOBpeMeHHbIE HAKOTIMTENH CHA0KaI0TCs
BCTPOEHHBIM K3meM (00braHO 2 MOaiita), KOTOPBIH CYIIECTBEHHO IOBBIMIACT WX
MPOU3BOJAUTEIILHOCTh. BHUHUECTEPCKHII HAKOIUTENDL CBS3aH C IPOLECCOPOM YEPE3
KOHTPOJUIEP JKECTKOTO JHCKA.

3. HakonuTeu HAa KOMNAKT-IHCKAX

3nech HocuteneM uHpopmanuu ssisietcss CD-ROM (Compact Disk Read-Only
Memory — KOMITakT JUCK, U3 KOTOPOTO MOXHO TOJIBKO YUTATh).

CD-ROM mpeacraBiser co00i Mpo3pavyHblii MOJUMEPHBINH ANCK AHMAMETPOM
12 cm u TonmuHo# 1,2 MM, Ha OIHY CTOPOHY KOTOPOTO HAITBUIEH CBETOOTPAKAIOIIHHA
CJIOM QIIOMHUHHMS, 3alIHIICHHBIA OT IIOBPEXKJICHUM CJIOEM MPO3PAYHOro JIAKA.
TonuHa HABUIEHHUS COCTABIISIET HECKOJIBKO JIECSITUTBICSYHBIX JTOJICH MIJLITUMETpA.

Nudopmanusi Ha THCKE TMPENCTABISIETCS B BUIE MOCICIOBATEILHOCTH BIIAIUH
(yrmyOnenuit B JIMCKE) W BBICTYNOB (MX YPOBEHb COOTBETCTBYET IOBEPXHOCTH
JIUCKA), PACIOJOKEHBIX HAa CIUPAIBLHOM JOPOXKKE, BHIXOMASIIEH U3 00JacTH BOIU3U
ocu aucka. Ha kaxmom moiime (2,54 cM) 1o paauycy aucka pasmeniaercs 16 Toicsay
BUTKOB CIIHPATLHON JOPOXKKHU. /(7151 cpaBHEHHS — HA MOBEPXHOCTH JKECTKOTO JTHCKA
Ha JIOWMeE T0 paguycy MOMEMIAeTCs JIUIb HECKOJIBKO COTeH Mopoxek. EmMkocte CD
nocruraer /80 Mo6aiit. Mudopmaius HAaHOCUTCS HA JWCK MPU €T0 U3TOTOBJICHUH U
HE MOXET OBITh U3MEHEHA.

CD-ROM o006nanaroT BBICOKOW YIEIbHON WH(GOPMAIMOHHOW €MKOCTBIO, YTO
MO3BOJISIET CO3/IaBaTh Ha UX OCHOBE CIIPABOYHBIE CUCTEMBI M YI€OHBIE KOMILJIEKCHI C
6ousbmoit wuttoctparuBHoi 6azoit. Onua CD mo nHDOpMaMOHHON €MKOCTH paBeH
noutn 500 mmckeram. CuwmrbiBanme wundpopmamuu ¢ CD-ROM mpowucxomut c
JOCTAaTOYHO BBICOKOW CKOPOCTBIO, XOTSI U 3aMETHO MEHBIIIEH, YeM CKOPOCTh PabOThI
HakomuTesnel Ha xectkoM nucke. CD-ROM mpoctel u ynoOHBI B paboTe, UMEIOT
HU3KYIO YACIbHYI) CTOMMOCTh XPAHEHUS JaHHBIX, MPAKTUYECKH HE W3HAIIUBAIOTCS,
HE MOTYT OBITh MOpaXeHbl BUpPyCamMu, C HUX HEBO3MOXXHO CIYYailHO CTEpeTh
UH(}OPMALIHIO.
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B oTiaumyne OT MAarHUTHBIX JMCKOB, KOMIAKT-IUCKA HMEIOT HE MHOKECTBO
KOJIBIIEBBIX JOPOXKEK, a OJHY — CIIUPAIIbHYIO0, KaK Y TPaMIUIACTHHOK. B ¢cBsI3H ¢ 3THM,
YIJIOBasi CKOPOCTh BpaIlleHUs TUCKa He MOocTossHHA. OHa JTUHEHHO YMEHbBIIAeTcs B
MPOLECCE NMPOABMKEHUS YATAIOIEN JIA3€PHOM I'OJIOBKHU K Kparo JIHUCKA.

Jlia pabotel ¢ CD-ROM HyXHO MOAKIIOYHATH K KOMIBIOTEPY HakonuTenb CD-
ROM, mnpeobpasyromuii TOCIEAOBATENHHOCTh YIIyONeHW ¢ BBICTYNOB Ha
noBepxHoctn CD-ROM B mocnenoBaTenbHOCTh JBOWYHBIX CUTHAIOB. [l1s1 3TOTO
WCIIOJIB3YETCS CUMTHIBAIONIASI TOJOBKA C MHUKPOJIA3€POM M CBETOAHMOJOM. [ myOmHa
BMAQJMH HA TMOBEPXHOCTH JMCKA PaBHA YETBEPTH JJIMHBI BOJHBI JIA3€PHOTO CBETA.
Ecnmu B 1ByX mMOCHeNOBAaTENbHBIX TaKTaxX CUYWUTHIBAHUS WHGOPMAIMM JIyd CBETa
JIa3epHOM TOJIOBKU MEPEXOUT C BBHICTYIA HA JHO BIIAJIMHBI WK OOpaTHO, pa3HOCTH
JUTVH IyTeH CBETa B ATUX TAaKTaX MEHSETCS Ha IMOJIYBOJHY, YTO BBI3BIBACT yYCHIICHHUE
WU OCia0JIeHHe COBMECTHO TOIAJA0IINX HAa CBETOJUOJ MPSMOTO U OTPaKEHHOTO
OT JIMCKa CBETA.

Ecnmu B mocnenoBarenbHBIX TaKTax CUYWATHIBAHWS JUIMHA TIyTH CBETa HE
MEHSIETCSI, TO M COCTOSIHME CBETONMOJa HE MeHseTcs. B pesymbraTe TOK depe3
CBETOJMOJ O0pa3yeT IOCIeA0BATEIIbHOCTh JBOMYHBIX JJIEKTPUYECKUX CHUTHAJIOB,
COOTBETCTBYIOIIUX COYETAHUIO BIAJUH U BBICTYIIOB Ha JOPOXKKE.

Paznuunas niomHa ONTHYECKOTO MyTH Jyda CBETa B JIBYX IMOCIEAOBATEIbHBIX
TaKTaX CYUTHIBAHUS WH(OpPMAMH  COOTBETCTBYET  JIBOMYHBIM  CIIMHHIIAM.
OnuHakoBas JJIMHA COOTBETCTBYET IBOMYHBIM HYIISIM.

CeromHsi TIOYTH BCE TNEPCOHAIBHBIE KOMITBIOTEPHI MMEIOT Hakomurtens CD-
ROM. Ho MHOTHE MYyJIbTUMENUITHBIC MHTEPAKTUBHBIE TPOTPAMMBI CIIUIITKOM BEJIHKH,
yT00BI TOMecTUTHCSA Ha ogHOoM CD. Ha cmeny texnomnorun CD-ROM ctpemuTensHO
ueT TexXHoJoTus mudpoBhiX BuaeoanuckoB DVD. DTu aucku uMeroT TOT ke pa3mep,
yto 1 00bruHBIe CD, HO BMematoT 1o 17 ['6aiiT qaHHBIX, T.e. IO 00BEMY 3aMEHSIOT
20 crammaptaeix guckoB  CD-ROM. Ha Takmx Juckax  BBITYCKArOTCS
MYJIbTUMEIUHHBIE UTPHl U WHTEPAKTUBHBIE BHACOMMIBMBI OTIMYHOTO KadyecTBa,
MO3BOJIIONINE 3PUTEII0 MPOCMATPUBATh AMH30BI MMOJ] PA3HBIMH yriaMd KaMephl,
BBIOMpATh Pa3INYHbIC BAPUAHTHI OKOHUYAHHS KAPTUHBI, 3HAKOMUThLCS ¢ OMorpadusiMu
CHSIBIIIMXCS aKTEPOB, HACIAXKIATHCS BEITUKOJIEITHBIM Ka4eCTBOM 3BYKa.

4. 3anuchIBalOIe ONITHYECKHE H MATHUTOONI THYECKHE HAKOITUTE TN

3anuceiBaomuii Hakonuteab CD-R (Compact Disk Recordable) crioco6eH,
Hapsy C MPOYTCHHEM OOBIYHBIX KOMIIAKT-IUCKOB, 3aMMChIBATh WH(OpMAIUIO HA
CHEIHAJILHBIE OITUYECKME JUCKA eMKOoCThio 650 Moaiit. B aguckax CD-R
OTPaXKAIOIIUM CJIOW BBINOJIHEH W3 30JO0TOM IUIEHKU. MEXIy O3TUM CIOEM H
MOJMKapOOHATHON OCHOBOM PacCIooXeH PErUCTPUPYIOMIHNI CIION U3 OPraHuyYeCcKOro
Marepuaina, TEeMHEIOMEro IMPU HarpeBaHWW. B mpolecce 3ammcu Ja3epHBIN JTyd
HarpeBaeT BBIOPAHHBIE TOYKH CJIOSI, KOTOPhIE TEMHEIOT M MEPECTAIOT MPOIYCKATh
CBET K OTpakalwllmeMmy CcJoio, o0pa3ys Yy4YacTKH, AaHAJIOTHYHBIC BIAJHHAM.
Hakormuremn CD-R, Omaromapsi cuiabHOMY YIEHIEBICHHIO, HPHOOpETaOT BCe
OoJpIIIee pacpoCTpaHEHUE.

Hakonureahb Ha MArHHTO-ONTHYECKHMX KoMmakT-guckax CD-MO
(Compact Disk — Magneto Optical). Jlucku CD-MO MOXHO MHOTOKPATHO
HCIIONB30BaTh I 3amucd. EMkocts ot 128 Mo6aiit no 2,6 I'0aiit.
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Hakonutenr WARM (Write And Read Many times), mno3Boser
MPOU3BOIUTH MHOTOKPATHYIO 3alMCh U CYMTHIBAHUE.

5. HakonuTteJ M HAa MATHUTHO# JeHTe (CTpMMeEpHbI) H HAKOMHTEIU HA
CMEHHBIX JHCKAX

Ctpumep (anri. tape streamer) — ycTpoicTBO st Pe3epPBHOTO KOTIMPOBAHUS
6onpmnx 00beMOB HH(popManmu. B kauecTBe HOcHTENS 37€Ch MPUMEHSIOTCS Kacce-
THI C MArHUTHOM JI€HTON eMKOCThIO 1 — 2 ['6GaiiTa u GombIe.

CTtpumepsl O3BOJISIIOT 3aMMcaTh Ha HEOOJBIIYIO KACCETy C MAarHUTHOM JICHTOM
OTPOMHOE KOJIMYeCTBO HH(popManmu. BcTpoeHHbIE B CTpUMEp CPEACTBA alapaTHOTO
CKaTHUsA TO3BOJIIIOT aBTOMATHYECKH YIUIOTHATH MH(POPMAIUIO TIEPE]] €€ 3aMUChI0 U
BOCCTaHABJIMBATh TIOCJE CUWTHIBAHHS, UYTO YBEIWYMBAET OOBEM COXpaHIEMOU
uH(pOpPMAaIIHH.

HenocratkoM CcTpuMepoB SIBISIETCS WX CPAaBHUTEIBHO HHU3Kas CKOPOCTH
3aMMCcH, TOMCKA U CYUTHIBAHUS UH(OPMAIIHH.

B mocnennee BpeMs Bce IIHMpE HUCIMONB3YIOTCS HAKONHUTEIM HA CMEHHBIX
IUCKaX, KOTOphIE€ TMO3BOJISIIOT HE TOJBKO YBEIMYHMBATh OOBEM XpaHHUMOU
uHbOpMaMK, HO U TEPEHOCUTHh HHPOPMAIHMIO MEXAy KommbioTepamu. OO0bem
CMEHHBIX IUCKOB — OT COTEH MOANT 10 HECKOJBKUX [ uradair.

§8. YcTpoMCcTBO ayamo- U BugeoaganTepoB

Aynuoagantep (Sound Blaster wnu 3BykoBas 1iata) 9TO CIIeI[MalbHAs DJICK-
TPOHHAA TIaTa, KOTOpask MO3BOJISIET 3aMKCHIBAaTh 3BYK, BOCIIPOU3BOANTD €0 U CO3/a-
BaTh MPOTPAMMHBIMU CPEJICTBAMHU C MOMOMIbI0 MUKPO(OHA, HAYUTHUKOB, AUHAMH-
KOB, BCTPOGHHOTO CHHTE3aTOpa U IPYroro 000pyaoBaHUs.

Aynaunoamantep cofepkut B cebe aBa mpeoOpaszoBarelss HHGpOpMaIin:
aHaJoro-uu(poBoi, KOTOPHIA mpeoOpasyeT HempepbBHBIE (TO €CTh,
AHAJIOTOBBIE) 3BYKOBBIE CHTHANbl (pe4b, MY3bIKYy, IIyM) B IUPPOBOI
JBOMYHBIN KOJ ¥ 3alTMCHIBAECT €0 HA MATHUTHBIN HOCUTEIb;
undpo-aHaoroBelii,  BBHINOJHAOIMMK  oOpaTHOE  mpeoOpa3oBaHUE
COXPAaHEHHOTO B MU(POBOM BHE 3BYKA B QHAJIOTOBBIM CHTHAJ, KOTOPBIN
3aTeM BOCIIPOM3BOJUTCS C MOMOIIBIO aKyCTHYECKON CUCTEMBI, CHHTE3aTopa
3BYyKa WJIA HAYITHHKOB.

[IpodeccronanpHble 3BYKOBBIE IUIATHI TO3BOJISIIOT BBIIOJHATH CIOXKHYIO
00paboTKy 3ByKa, 00ECIEUMBAIOT CTEepeo3BydYaHUe, UMET coOctBeHHOEe [I3Y ¢
XpaHSAMIIMUCS B HEM COTHSMH TEMOpPOB 3BYyYaHUH pa3UYHBIX MY3BIKAIbHBIX
MHCTPYMEHTOB. 3BYKOBBIE (ailibl OOBIYHO MMEIOT O4YeHb OOJbIIHME pa3Mephl. Tak,
TPEXMHHYTHBIN 3BYKOBOM (haii co crepeo3ByuanneM 3anuMaer npumepno 30 Moaiit
namsatu. [losromy miarer Sound Blaster, momMmMo cBOMX OCHOBHBIX (YHKIHUH,
obecreunBarOT aBTOMaTHYECKOe cykaTne (ailyios.

OO6macTp MpUMEHEHHs 3BYKOBBIX IJIaT — KOMIBIOTEPHBIE UTPHI, 00ydaronue
MpOrpaMMHBIE CHCTEMBbI, PEKJIaMHbIC TPE3CHTALNH, «rojiocoBas nouyrta» (voice mail)
MEXIy KOMITBIOTEpAaMH, O3BYUHMBAaHHE DAa3IMYHBIX MPOILECCOB, MPOUCXOASIINX B
KOMITBIOTEPHOM OOOpYAOBaHWHU, TAaKHX, HANpuUMep, KaK OTCYTCTBHE Oymaru B
NPHUHTEPE U T.I1.
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Buneoanantep — 3T0 3NEKTpPOHHAs IUIaTa, KOTOpas oOpabaTbiBaeT BUACOdaH-
Hble (TeKCT U rpaduKy) U ynpasisier padoroit quctuiesi. CoIEpKUT BHICOAMSTH, pe-
TUCTPBI BBOJA BhiBOAa 1 Moaysb BIOS. Tlocsutaer B nuciieil curHaigbl ynpaBlieHUs
SAPKOCTBIO JTy4eH M CUTHAJBI Pa3BePTKH U300pasKeHUS.

Haubonee pacnpocTpaHeHHBbI BHAEO3AaNTEP HA CETOAHSIIHUN JEHb —
amantep SVGA (Super Video Graphics Array — cynepBuneorpaguuecKkuii Maccus),
KOTOPBI MOXeT oToOpaxaTh Ha dkpane auciuies 1280x1024 nukceneit mpu 256
nserax n 1024x768 nukceneit npu 16 MIILTHOHAX IIBETOB.

C yBenuyeHHeM dYHCIa MPWIOKEHUH, MCIOJNB3YIOMHX CIOXKHYIO Tpaduky u
BHJICO, HapsAy C TPaJWIUMOHHBIMU BHUICOAJANTEPaMH LIMPOKO HCIOIB3YIOTCS
Pa3HOOOpa3HbIC YCTPOMCTBA KOMITBIOTEPHON 00pa0OTKH BHICOCUTHAIIOB!

1. I'pajduyeckue akcenepaTopbl (YCKOpUTEIN) — CIEIUATU3UPOBAHHBIC
rpadguyeckue Componeccopsl, yBeauunBaromue 3pPeKTuBHOCTh BUAEOCUCTEMBI. VX
OpUMEHeHHEe OCBOOOKIAaeT IIeHTPAJIbHBIM Mpomeccop OT Oonpmoro obvema
omepanuii ¢ BHICOAAHHBIMHU, TaK KaK aKCelIepaTopbl CaMOCTOSTEIbHO BBIYHCISIOT,
KaKue MHUKCEeIH 0TOOpakaTh Ha KpaHE U KaKOBHI HX I[BETA.

2. @peiiMm-rpaddepbl, KOTOpPHIE TMO3BOJIIOT OTOOpakaTb Ha DJKpaHe
KOMITBIOTEpAa  BHUACOCUTHAT OT  BUAECOMarHutooHa, Kamephbl, Ja3epHOTO
OPOWTpHIBAaTENsT M T. M., C TEM, YTOOBI 3aXBaTUTh HYXXHBIA Kaap B MaMATh U
BIIOCJIE/ICTBUN COXPAHHUTD €ro B BHJE (aiina.

3. TV-TIoHepbl — BUJCOIIIATHI, MPEBPAIIAIOIINEe KOMIIBIOTEP B TEIEBU30p. TV -
TIOHEp IM03BOJISIET BHIOpaTh JIOOYI0 HYXHYIO TEJIEBU3HOHHYIO MPOTpaMMy U
OoTOOpakaTh €€ Ha dJKpaHe B MacmTabupyemMoM oOKHe. Takum 00pa3oM MOXKHO
CJIEIUTH 32 XOJOM Tepeayu, He MpeKpamas padory.

§9. BHellHWe yCTPOMUCTBA NepcoHarbHOro KomMmnbioTepa

Bremane (nepudepuifHbie) yCTPOWCTBA MEPCOHATBHOTO  KOMIBIOTEpa
COCTAaBJIIIOT BaXXKHEUIIYIO YacTh JIOOOTO BBIYUCIUTEIHHOTO KOoMIuIeKca. CTOMMOCTD
BHEIIHUX yCTpPOWCTB B cpeaHeMm cocrasisieT 80-85% crommoctn Bcero KoMImiekca.
Bremnue ycrpoiicTBa o0ecnednBaOT B3aUMOICHCTBAE KOMITBIOTEPA C OKPY KaroIen
Cpenoil — moJIb30BaTEIsIMU, 00bEKTaMH YIIPABICHUS U APYTUMH KOMIIBIOTEPAMHU.

Bremnue ycTpoiicTBa MOAKIIOYAIOTCS K KOMIBIOTEPY Yepe3 CIelHalIbHbIC
Pa3beMBI-TIOPTHI BBOJIa-BbIBO1A. [lOPTHI BBO1a-BRIBOJA OBIBAIOT CIIEMYIONINX THIIOB:

napajjeiabHbie (o6o3nauaembie LPT1-LPT4) — 00bIuHO HCHOJB3YIOTCS
JUIS TIOAKJIIOYEHNUS IPUHTEPOB,;
nocjenoBareabHbie (00o3Hauyaembie COM1-COM4) — 00BIYHO K HHUM
MOJIKJIFOYA0T MBIIIb, MOJIEM U IPYTHE€ YCTPOMCTBA.
K BHeIIHMM yCTpPOCTBAM OTHOCSTCS:
YCTpOWCTBa BBOJIa MH(MOpMAIUH,
YCTPOMCTBA BBIBOJIa MH(POPMALINH,
JMAJIOTOBBIE CPEACTBA MOJIb30BATENS;
CpEIICTBA CBS3H U TEIEKOMMYHUKAIIHH;
CpeICcTBa MyJIbTUMEHA.
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9.1. YerpoiicTBa BBOAa MHGOPMALMHU

K yerpoiictBaM BBoa HHPOPMAILIUU OTHOCSITCS:
KJIAaBUATYPa;
rpadudecKre TUIaHIIeThl (IUTUTal3ephl);
CKaHephbl (UMTAIONINE aBTOMATHI);
ycTpoiicTBa yKka3aHus (rpaguuecKkue MaHHITYyJISATOPHI);
CEHCOPHBIE IKPaHHI.

1. KinaBuaTypa nepcoHaJIbHOI0 KOMNbIOTEPa

KaaBuatypa KoMnbTepa — YCTPOICTBO /ISl BBOJa HHPOPMAIMHA B KOMIIb-
I0TE€p U TOJIa4M YNPABIAIOMUX CUTHAIOB. CONEPKUT CTaHAAPTHBIM HAOOp KIIABHII
NEeYaTHOW MAalIMHKH M HEKOTOPBIC IOMOJHHUTEIbHBIC KIABUIIA — YIPABISIONIUE H
(YHKIMOHAIBHBIC KJIABHIIH, KIABUIINA YIPABICHUS KYypCOpPOM U Malyl IH(PPOBYIO
KJIAaBUATYPY.

Bce cumBoibI, Habupaemble Ha KiaBHUAType, HEMEIICHHO OTOOpa)KaroTcs Ha
MOHHTOpPE B MO3UIHMH Kypcopa (Kypcop — Meplaromnias BepTUKaJbHAas 4YepTa Ha
9KpaHE MOHHUTOpPA, YKa3bIBAIOUIMI MO3UIMIO, HA KOTOPOW Oyner oToOpakaThcs
CJICTYIOIINI BBOJIUMBIH C KIIABHATYPbl CHMBOJI).

Haubonee pacnpocTpaneHa ceroaHs KiaBuaTypa C pacKIaIKOW KIIABHII
QWERTY (uuTaercs «KBepTH»), Ha3BaHHAS TaK IO KJABUILIAM, PacClOJIOKEHHBIM B
BEPXHEM JIEBOM Py aipaBUTHO-IN(POBON YaCTH KIABHATYPHI:

Takas kiaBuatypa umeer 12 (yHKIMOHAJBHBIX KJIABHII, PACIIOJIOKEHHBIX
BJIOJIb BEpXHETo Kpasi. Haxxarne QpyHKIMOHATBHON KIIaBUIIHM MPUBOJIUT K MOCHLIKE B
KOMIIBIOTEp HE OJHOTO CHMBOJIA, a I[EeJIOH COBOKYMHOCTH CHMBOJIOB.
OyHKIMOHATBHBIE KJIABHIIN MOTYT IIPOrPaMMHUPOBATHCS MOJIb30BaTeeM. Hampumep,
BO MHOTHX IIporpaMmax s IOoJXydeHus nomomnw (IMojJcKa3Ku) 3ajeiicTBoBaHa
kimapumia F1, a quist Beixoaa u3 mporpammer — kiapuiia F10.

KnaBuatypa, kpome KHOMNOK i BBOJAa OYKBEHHOW CHMBOJIMKH, UMEET EIIe
VOPaBISAIOMKAE  KJIABUIIM. YNPaBJAAKIINE KJIABHIIM UMEIOT  CIEyolee
Ha3HAa4YCHUE:

Enter — knmaBuia BBOAA;

Esc (Escape — BbIX0J) KIaBHIa IS OTMEHBI KaKHX-JIHOO IEeWCTBHH,
BBIX0J1a M3 TIPOTPAMMBI, U3 MEHIO | T.II.;

Ctrl u Alt —5TH KJIaBHIIK CAaMOCTOSITEILHOTO 3HAYCHUSI HE UMEIOT, HO IIPH
Ha)KaTUM COBMECTHO C JIPYTHMH yIPABJISIONUME KJIaBHIIAMH U3MEHSIOT UX
JICUCTBHE,

Shift (peructp) — obecmeunBaer cMeHy permcrpa KiaBuwil (BEpXHEro Ha
HWOKHHUIA 1 HA000POT);

Insert (BcTaBisiTh) — MeEpEKIOYaeT PEKUMBI BCTAaBKH (HOBBIE CHMBOJIBI
BBOJSTCS TMOCPEAH YK€ HAOpaHHBIX, pa3iBHras uX) W 3aMeHbl (crapblie
CHMBOJIBI 3aMEIAI0TCsl HOBBIMH);

Delete (ynansTp) — ynanser CHMBOJ ¢ IO3HUIIUU Kypcopa,

Back Space wm € — ypanser cuMBOI epesi Kypcopom;
Home u End — obecreunmBaioT mepeMelleHHe Kypcopa B IEPBYIO U
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MOCJICHIOO TTO3UILUIO CTPOKH, COOTBETCTBEHHO;
Page Up u Page Down — o6ecriednBaioT nepemMenienne mo TeKCTy Ha OJIHY
cTpaHuily (OJMH SKpaH) Ha3aJ U BIIEPE]l, COOTBETCTBEHHO;
Tab — xmaBuma TaOyisiuu, 0OecIeYnBaeT MepeMeIeHie Kypcopa BIPaBo
Cpa3y Ha HECKOJIBKO MO3UIUHI 10 OYEPETHON MO3UIINN TaOyISAIHH;
Caps Lock — ¢ukcupyer BepXHUH perucrp, oOecneYrBacT BBOJI
MPOMHUCHBIX OYKB BMECTO CTPOYHBIX;
Num Lock wa wmamnoii mnudpoBoii KJIaBHAType HCHOIb3yeTCS IS
NEPEKITIOUYCHNS IBYX PEKUMOB — BBOJIa YHCEI M YIIPABICHUS KYPCOPOM.
Print Screen — o6ecnieunBaer nevyarb HHGOpPMAIUH, BUAMMON B TEKYIIUH
MOMEHT Ha SKpaHe.

JIIMHHAS HWKHASA KJIaBMIIA 0e3 Ha3BaHWs — MpeJHa3HadeHa A BBOJA

poOeIos.

KitaBumm T, ‘l’, € m “?cayxaT JId IepeMelleHus Kypcopa BBEPX, BHUS,
BJIEBO U BIIPABO Ha OJIHY MO3UIIMIO WM CTPOKY.

KnaBuatypa  cOJEpXUT  BCTPOCHHBIH  MHKPOKOHTpoJuIep  (MecTHOe
YCTPOMCTBO YIPABICHHS), KOTOPBIH BHIIOIHSET CIEAYIONINE ()YHKIIHH:

MIOCJIEI0BATENIBHO OIPAIIMBAET KJIABUIIM, CUYUTHIBAs BBEJIEHHBIM CHUTHAN U
BbIpaOaThIBasi ABOMYHbBIN CKAH-KO/ KJIABUIIIH;

YIpaBJsieT CBETOBBIMU MHAMKATOPaMU KJIaBUATYPHI;

IIPOBOJIUT BHYTPEHHIOKO AUArHOCTUKY HEMCIIPABHOCTEM;

OCYILECTBIISIET B3aUMOJEHCTBUE C LIEHTPAIbHBIM IIPOLECCOPOM YEPE3 MOPT
BBO/1a-BbIBOJIA KJIABUATYPHI.

KiiaBuatypa umeer BCTpoeHHBIH Oydep — NPOMEKYTOUHYIO MaMSATh MaJlOToO
pasMepa, Kya MOMeNalTcs BBEEHHBIE CUMBOJIBI. B ciydae mepenonnenus Oydepa
Ha)kKaTHe KJIaBUIIH OyIeT COMPOBOXKIATHCSA 3BYKOBBIM CHTHAJIOM — 3TO O3HAYAET, YTO
CUMBOJ He BBeJeH (OTBeprHyT). PaboTy KiIaBHATyphI MOAICPKUBAIOT CIICIUATBHEIC
nporpamMmbl, <«3amuteie» B BIOS, a Takke gpaiiBep KiIaBHAaTypbl, KOTOPBIN
obecrieunBacT BO3MOXKHOCTh BBOJIa PYCCKHUX OYKB, YIPaBJIEHHE CKOPOCTHIO pabOTHI
KJIaBUATYpPBhI U JIp.

2. 'padpuyeckne miaHmeThbl

Jlururaiizep — YCTPOHCTBO UIsi NpPeoOpa3oBaHHMS TOTOBBIX H300paKEHUI
(ueptexeit, kapt) B mudpoByio dopmy. [Ipeacrasiser coOO MIOCKYO MaHETb —
IUIAQHIIET, PacIolaraéMyl0 Ha CTOJIe, M CIELHAIbHBIH HHCTPYMEHT — IEPO, C
MIOMOIIIbI0 KOTOPOT'0 yKa3bIBaeTcsl MO3ULMs Ha IutaHuiere. [lpu nepemenienun nepa
aBTOMATUYECKHU BBIIOJIHAETCS CUMTHIBAHUE KOOPAMHAT €r0 MECTOPACIIOJIONKEHUS U
BBO/JI 3TUX KOOPAUHAT B KOMIIBIOTED.

3. YuTaomue aBTOMAThI

CxaHep — yCTpOWCTBO AJisi BBOAA B KOMIIBIOTEP TpaduuecKux HU300paKeHHI.
Cozpmaer onudpoBaHHOE M300pAKEHUE NOKYMEHTA W IMOMEIIAET €ro B MaMsITh KOM-
nbIOTEpA.

Ecim mpunHTepsl BBIBOAAT WH(GOPMAIMIO W3 KOMIIBIOTEPa, TO CKaHEPHI,
HA000pOT, mepeHocAT UHPOPMANUI0O C OyMaXHBIX [JOKYMEHTOB B THaMSTh
kommnbioTepa. CylIecTBYIOT PpPy4YHble CKaHepbl, KOTOpPbIE IPOKATBHIBAIOT 11O
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MOBEPXHOCTH JOKYMEHTa PYKOW, M IUIAHIIETHbIE CKAHEPbI, TI0 BHEIIHEMY BHIY
HAaMTOMHUHAIOIINE KOMMMPOBAIbHBIE MAITUHBI.

Ecnm npu momomu ckaHepa BBOJIUTCS TEKCT, KOMITBIOTEP BOCIPHUHHMAET €T0
KaKk KapTHHKY, a HE KakK IOCIIeOBAaTEeIbHOCTh CHUMBOJIOB. Jlnsi mpeoOpazoBaHus
Takoro TpapuvecKoro TEKCTa B OOBIYHBIM CHUMBOJBHBINH (opMaT HCHOIB3YIOT
NpPOrpaMMbl ONITHYECKOTO PACIIO3HABAHUS 00Pa30B.

4. YcrpoiicTBa yKka3zaHus

['paduueckne MaHUMYIATOPH TpeIHA3HAYEHBI I BBOAA TIpaduyecKoit
uHbpOpMaMM Ha 3KpaH MOHUTOpA IYTEM YNpaBICHHUS ABIKEHHEM Kypcopa I
9KpaHy C TOCIEAYIOIHUM KOJAMPOBAaHHEM KOOpIMHAT Kypcopa ¥ BBOJOM HX B
KOMITbIOTEp (MBIIIIb, IKOUCTHK, TPEKOOT).

MaununyJasitopbl (MbIIIb, JDKOUCTHK U Jp.) — 3TO CICIHAILHBIC YCTPOUCTBA,
KOTOPBIE€ HCTIONB3YIOTCS JIJISl YIIPABJICHHSI KYPCOPOM.

Mpbimib uMeeT BHUA HEOONBIIOW KOPOOKH, IMOJTHOCTHIO yMEMAIomencs Ha
nagoHd. MBIIb CBsi3aHA C KOMIIBIOTEPOM KabeneM uepe3 CIeUaNbHBIA OJIOK —
ajganTep, M €€ JBIDKCHUS MpeoO0pa3yroTcss B COOTBETCTBYIOIIME MEPEeMENICHUS
Kypcopa MO DJKpaHy JucIuies. B BepxXxHEH YacTH YyCTPOWCTBA PAaCIOJIOKEHBI
YIPaBISIOMIAE KHONKK (OOBIMHO WX TPH), MMO3BOJIIIONINE 33/1aBaTh HAYAJIO0 M KOHEI]
IBUKEHHSI, OCYIIECTBISATH BEIOOP MEHIO U T.II.

JlsoiicTUK — OOBIYHO 3TO CTEPKEHb-PYYKa, OTKIOHEHHWE KOTOPOH OT
BEPTUKAJIBHOTO  TIOJIOKEHUST  MPUBOAMT K  TEPEABIDKEHUIO  Kypcopa B
COOTBETCTBYIOIIEM HAIpPABIEHUU 10 SKpaHy MOHHTOpa. Yacro mpuMeHseTcs B
KOMITBIOTEPHBIX UTpax. B HEKOTOPBIX MOIENSIX B JIKOWUCTHK MOHTHPYETCS NaTUHK
naBieHus. B 3ToM cimydae, yem cuiibHEE IMOJIb30BATENh HAXUMAEeT HA PYYKY, TEM
OBICTpEE JBIKETCS KypCOp IO SKpaHy IUCIUIES.

Tpek6oa — HeGonbIIas KOPOOKA C MIAPUKOM, BCTPOSHHBIM B BEPXHIOIO YacTh
kopnyca. [lonp3oBaTenb pyKkoW BpallaeT MIAPUK U TEPEMENIaeT, COOTBETCTBEHHO,
Kypcop. B ornuune ot mbimu, Tpek0os He TpeOyeT cBOOOIHOTO MPOCTPAHCTBA OKOJIO
KOMITBIOTEPA, €T0 MOXKHO BCTPOUTH B KOPITYC MAIIHHEI.

5. CeHcOpHBIE IKPAHbI

OO6menne ¢ KOMIBIOTEPOM OCYIIECTBIISIETCS ITyTEM MPUKOCHOBEHHS MabLIEM K
OTIPEICIIEHHOMY MECTY YyBCTBUTEIBHOTO dKpaHa. DTHM BBIOMpAeTCS HEOOXOIUMBII
PEXHM M3 MEHIO, ITOKa3aHHOTO Ha 3KpaHe MOHHTOpa. (MeHI0 — 3TO BBIBEJICHHBIH Ha
9KpaH MOHUTOpPA CIIUCOK PA3IUYHBIX BAPUAHTOB PabOTHI KOMIBIOTEPA, IO KOTOPOMY
MOJKHO CJIeJIaTh KOHKPETHBII BbIOOp.) CEHCOPHBIME dKpaHaMH 00OPYIyIOT pabouue
MeCTa ONEepaTopoB M JUCHETUEPOB, UX HCIOIB3YIOT B WH(POPMAIMOHHO-CIIPABOYHBIX
CUCTEMax U T.nI.

9.2. YerpoiicTBa BbIBOAA HHpOpMaLuu

K ycTpoiicTBaMm BbIBOIa MH(POPMALIUK OTHOCSTCS:
NPUHTEPbl — TEYATAOIIHNE YCTPONCTBA JUIsl BBIBOJA HHPOpPMAIMU Ha
OyMa’KHBIN HOCHUTEb,
rpadonocTpouTtenu (IUIOTTEPHI) — AJIsl BHIBOJA TparuecKoi HHPOPMAIUH
Ha OyMa)kKHBIA HOCUTEITh.

1. lIpunTepsbI
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CymecTByIOT THICSIYM HAUMEHOBAaHWA MNPUHTEpPOB. HO OCHOBHBIX BHIIOB
OPUHTEPOB TPU: MATPUUYHBIE, Ja3epHBIC U CTPYWHBIE.

MaTpuyHble NPHHTEPbI HCIOJB3YIOT KOMOMHAIMKA MAaJ€HbKUX IITHIPHKOB,
KOTOpbIe OBIOT MO Kpacsien JeHTe, Omarogapsa yemy Ha Oymare 0CcTaeTcsi OTIIeYaToOK
CUMBOJIa. 3HaKM B CTPOKE TIIeYaTaloTCs mocienaoBarenbHo. Kaxapnii cuMBod,
neyaTaeMblii Ha mpuHTEepe, ¢opmupyercs u3 Habopa 9, 18 wmm 24 wuru,
c(hOpMHUPOBAHHBIX B BHJIE BEPTHUKATHHONW KOJOHKHU. HemocTaTrkamMu 3THX HEIOPOTUX
MPUHTEPOB SBJISIOTCSA UX IIyMHAs pab0Ta ¥ HEBHICOKOE KAYECTBO MEYATH.

JlazepHble npuHTEpbl padOTAIOT NPUMEPHO TaK K€, KaK KCEPOKCHI.
KowMmmbrotep ¢opmupyeT B cBo€i maMaTu «o0Opas» CTpaHHIIBl TEKCTAa U MEPEAAET €To
npuHTepy. MupopmManus o ctpaHulle MpoeUupyeTcs ¢ MOMOIIBIO JIJA3ePHOTO JTyda Ha
Bpamamomuiicas 0O0apabaH CcO CBETOUYBCTBUTEIBHBIM IMOKPBITUEM, MEHSIOIUM
AJIEKTPUYECKHUE CBOMCTBA B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

[Tocne 3acBerkm Ha OapabaH, HAXOASIIMHCA TOJ  JJIEKTPUUIECKUM
HAmpsDKEHWEM, HAHOCHUTCS KpacAUIMil TMOPOMIOK — TOHEP, YacTHUIBl KOTOPOTO
HAJIMIAIOT Ha 3aCBEYCHHBIE YYACTKH MOBEPXHOCTH Oapabana. [IpunHTEp ¢ momouipio
CHEIHATFHOTO TOPSYEero BajdWKa NPOTATHBaeT Oymary mox OapabaHOM; TOHEp
NEepPeHOCUTCS Ha OyMary W «BIUIABISIETCS» B HEE, OCTaBISIsI  CTOHKOE
BBICOKOKAUECTBEHHOE M300paKeHNE.

JlazapHble MPUHTEPHI 00ECNIeUNBAOT HanbOoJee BRICOKOKAYECTBEHHYIO NeYaTh
C BBICOKHM ObicTpozeiicTBueM. IllMpoko NPUMEHSIOTCS IIBETHBIC JIa3epHBIC
MPUHTEPHI.

CrpyiiHble NMPUHTEPbI TEHEPUPYIOT CHMBOJIBI B BHJIE IMOCJIEIOBATEILHOCTH
YepHUIBHBIX TO4YeK. [ledararomiasi rosoBKa MpPUHTEpa MMEET KPOIIEYHBIE COILIA,
yepe3 KOTOpPhle Ha CTPAaHUIly BBIOPBI3TUBAIOTCS OBICTPOCOXHYIIME YEpHHIIA.
Martpuiia negaTaromeid roJIoBKU 00BITHO coAepKUT oT 12 mo 64 conen. B HacTosimiee
BpeMsi CTpYHHBIE NPUHTEPHI O0ECIEUMBAIOT PA3pPEMIAONIYI0 CIIOCOOHOCTh A0 50
TOYEK Ha MHJUTUMETP U cKopocTh nedaru 10 500 3HaKOB B CEKyHIy MPU OTIMIHOM
KauecTBE IMeYaTH, MPUOIMKAOMIeMcs K Ka4eCTBY JIa3epHOU meyaTH. DTU MPUHTEPHI
TpeboBaTeIbHBI K Ka4eCTBY OyMard.

LIBeTHBIE CTpYyHHBIE NPUHTEPHI CO3MAIOT [BETAa, KOMOWHUPYS YepHHIA
YETBIPEX OCHOBHBIX LIBETOB — SAPKO-TOIYOOTO, MypIypPHOTO, )KEITOTO U YEPHOTO, HO
paspemiaromnas crocoOHOCTb MPU 3TOM YMEHBIIAETCSI IPUMEPHO BIBOE.

[IpunHTep cBA3aH C KOMIBIOTEPOM MOCPECTBOM Kabesi MPUHTEPA, OJUH KOHEI]
KOTOPOTO BCTAaBISIETCS CBOMM Pa3beMOM B THE3J0 NPUHTEpA, a APYroil — B MOPT
npuHTepa Kommbiorepa. [lopt — 3T0 pasbem, depe3 KOTOPBI MOMXKHO COEIHHUTH
MIPOIIECCOP KOMITBIOTEPA C BHEIIHUM yCTPOMCTBOM.

Kaxxnprii mpuHTEp 00sI3aTENILHO MMEET CBOW JIpaiiBep — MporpaMmy, KOTOpast
criocoOHa epeBOIUTH (TPAHCIIMPOBAThH) CTAaHAAPTHBIE KOMAH/IbI IEYaTH KOMITLIOTEpa
B CIIeMAIbHBIE KOMaH/IbI, TPEOYIOIINECs A KaXKJ0To MpUHTEpa.

2. I'pajponocTpouTteinb

[InoTTep — yCcTpOHCTBO, KOTOpOE YePTUT TpadUKH, PUCYHKHU HIIA JUATPAMMBI
M0/ YIPaBIEHHEM KOMIIBIOTEPA.

[InoTTepsl HCMONB3YIOTCS TSI TOJYyYEHHUS CIOKHBIX KOHCTPYKTOPCKHX
yepTexell, apXUTEKTYPHBIX IUIAHOB, TeOrpadUIecKUX M METEOPOJOTHYECKUX KapT,
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JEJOBBIX cXeM. [10TTephl pUCYIOT H300paXKEHHS C IIOMOIIBIO Tepa.

PonukoBbIe MIOTTEPHI MPOKPYYUBAIOT Oymary IMOJ IMEPOM, a IUIAHIICTHBIC
IUIOTTEPBI TEPEMEIAIOT MEPO 4Yepe3 BCHO MOBEPXHOCTh TOPU3OHTAILHO Jie)Kalleh
Oymaru.

[Tnotrepy, Tak »xe, KaKk W MPUHTEPY, 0053aTeJbHO HY)KHA CIICIHAIbHAs
nporpaMma — JpaiBep, MO3BOJISIONIAs MPUKIATHBIM MIPOrpaMMaM IepeaaBaTh eMy
WHCTPYKIIMH: TOJAHATHh M OIYCTUTH TIEPO, MPOBECTH JIMHUIO 33JaHHOM TOJIITUHBI.

9.3. IlI/IaJ'lOl"OBLIe CpeacTrBa noJb30BaTe/Jist

K nuanorossiM cpeacTBaM Mojib30BaTENs OTHOCATCS:
BUJIEOTEPMUHAIIBI;
YCTPOMCTBA pEYEBOTO BBOJ1a-BbIBOIa HH(OPMALIUH.

1. Buneocucrema KOMIbIOTEPa

Buneocncrema KOMIbpOTEPa COCTOUT U3 TPEX KOMIIOHEHT:!

MOHUTOP (Ha3bIBaGMBINl TaKXKe JHCIICEM) IpeoOpa3yeT 3T CHTHAIBI B
3pUTEIbHBIE 00Pa3HI.

BU/€0aJaNTeP IOCBHUJIAET B MOHUTOpP CHUTHAJbl YIPABJIEHUS SPKOCTHIO
Jy4el ¥ CHHXPOCHUTHAJIbl CTPOYHOM U KaJApOBOU pa3BEPTOK;

nporpamMMHoe ofecrnedyeHue (apaiiBepbl BHICOCHUCTEMBI) 00pabaThIBAIOT
BUJCOM300pKEHNUSI — BBIIOJHAIOT KOJUPOBAHWE U JIEKOJWPOBAHHE
CHTHAJIOB, KOOPAWHATHBIE TPE0OPa30BaHMsI, CKaTHE H300paKEHUHN U JIp.

MoHuMTOpP — yCTPOWCTBO BH3yallbHOTO OTOOpaskeHUs mHpopMmaiuu (B BHIEC
TEKCTa, TA0JIUI, PUCYHKOB, YepTEXKEU U JIp.).

[TomaBnsromee OOJBIIMHCTBO MOHHUTOPOB CKOHCTPYHMpPOBaHBI Ha 0ase
3JIeKTpOHHO-Ty4YeBoi TpyOku (DJIT), u nmpuHIMI UX pabOTHI AaHAJOTUYEH MPUHIUITY
paboTel TeneBu3opa. MoOHUTOPHI ObIBatOT andaBuUTHO-IM(POBBIE W Tpaduyueckue,
MOHOXPOMHBIE M  IBETHOTO  m300pakeHus. CoBpeMEHHBIE  KOMIBIOTEPHI
KOMIIJIEKTYIOTCS, KaK MPaBUIIO, IIBETHBIMU TPaUIECKUMU MOHUTOPAMH.

Jlucrien  BBIMYCKAlOTCI HAa  0a3e  DJIEKTPOHHO-IY4YeBOW  TPyOKHM U
KUIAKOKPUCTAIUIMYECKUE.

A. MoHuTOop Ha 0a3e 3J1eKTPOHHO-1Yy4€eBOii TPYOKH

OCHOBHOW 3JIEMEHT IUCIUIes] — JJIEKTPOHHO-Ty4yeBas TpyOka. Ee mepemmss,
oOpaleHHas K 3pUTENI0 4acTh C BHYTPEHHEH CTOPOHBI MOKPHITA JIOMUHOGOPOM —
CIELMAJIbHBIM BEIIECTBOM, CIIOCOOHBIM H3JIy4aThb CBET IpPU MONAJAHUKU Ha HEro
OBICTPBIX JEKTPOHOB.



CTeknAHHAaA konba
kapnyca 20T

MNokpeimie vz

ANEeKTHOHHEIR
NHMUHodopa

MY LLIKH

hacka

ZNEKTPOHHEIE NYYEW

Puc. 5. Cxema 3J1€KTpOHHO-Ty4€BOU TPYOKH

JlromuaO()Op HAHOCUTCS B BHUJEC HAOOPOB TOUYEK TPEX OCHOBHBIX IIBETOB —
KpPacHOT'0, 3€JICHOTO U CHHET0. JTH IBeTa Ha3bIBAIOT OCHOBHBIMH, NTOTOMY YTO WX
coYeTaHWsMHU (B Ppa3IUYHBIX MPOIMOPIHUIX) MOXXKHO MPEICTaBUTh JIOOOW IIBET
CIIEKTpa.

HaGopsl Todek mroMuHO(pOpa pacmojararoTCs IO TPEYrOJbHBIM TPHATAM.
Tpuama oOpasyer muKcea — TOUYKY, U3 KOTOPBIX (popmupyercs: n3o0pakeHue (aHri.
pixel — picture element, sieMeHT KapTHHKH).

PaccTossHne MexIy UEHTpaMH NHKCEIIOB HA3bIBACTCS TOYEYHBIM INATOM
MOHHTOPA. DTO PAacCTOSTHHUE CYIIECTBCHHO BJIMSET HAa YETKOCTh M300pakeHus. Uem
MEHBIIIE IIaT, TEM BBIIIE YeTKOCTh. OOBIYHO B IIBETHBIX MOHHTOPAX IIar COCTABIISET
0,24 mm. [Ipu TakoM mare ria3 4ejioBeKa BOCIPHHUMAET TOYKHU TPUAIBI KaK OJTHY
TOUYKY «CJI0)KHOTO» I[BETA.

Ha mpoTHBOIOIOKHOW CTOPOHE TPYOKH pacmoiokeHbl TpU (0 KOJIWYECTBY
OCHOBHBIX I[BETOB) JJICKTPOHHBIC IYIIKH. Bce TpH MyIIKM «HALEICHB» Ha OIWH H
TOT K€ MHUKCEJ, HO KaXKJasi U3 HUX H3Iy4aeT MOTOK JIEKTPOHOB B CTOPOHY «CBOECH»
TOYKH JIIOMHHOpOpa. UTOOBI 3JIEKTPOHBI OECHPENATCTBEHHO TOCTUTANU dKpaHa, U3
TPYOKH OTKAa4MBACTCsS BO3AYX, & MEKIY IYINIKAMU H DKPAHOM CO3[AeTCS BBICOKOE
JIEKTPUYECKOE HAIPSDKEHHME, YCKOPSIOIee JJIEKTPOHBI. [lepen SkpaHOM Ha IMyTH
JJIGKTPOHOB CTAaBHUTCS Macka — TOHKas METaJUIMYecKas IUTAaCTUHA C OOJIBIINM
KOJIMYECTBOM OTBEPCTHIA, PACIIOJIOKEHHBIX HAIPOTUB TOYEK JTrOMUHO(popa. Macka
oOecrieynBaeT IMOMAJaHUE OJJIEKTPOHHBIX JIy4eid TOJNBKO B TOYKH IJIOMHUHO(OpA
COOTBETCTBYIOIIETO I[BETA.

Crpo: ]

CTpmezii:j
B

Crporan ﬂ
Puc. 6. X011 3IeKTPOHHOTO ITy4Ka M0 SKPaHy
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BennuuHON 3JIEKTPOHHOIO TOKAa IIYIIEK M, CJIEJOBATENIbHO, SPKOCTHIO
CBEYECHUS NMUKCEJIOB, YIIPABIIAET CUIHAN, IOCTYIIAIOIINUNA C BUAEOa anTepa.

Ha 1y 4acTp KOJOBI, II€ pacHOJO0XKEHBl AJEKTPOHHbIE IYIIKH, HAJIEBACTCS
OTKJIOHAIOIAsl CUCTEMa MOHHUTOpPA, KOTOpas 3acTaBiISIET JJIEKTPOHHBIM ITy4OK
npoOeratb MoOYEPETHO BCE MUKCEIBI CTPOUKY 3a CTPOUKOW OT BEPXHEW A0 HIDKHEH,
3aT€M BO3BPAILATHCS B HAYAJIO BEPXHEW CTPOKHU U T.1.

KonudecTBO 0TOOpa)K€HHBIX CTPOK B CEKYHAY HA3bIBAETCS CTPOYHOI
4acTOTON pa3BepTKM. A YacToTa, C KOTOPOM MEHSIOTCS KaJApbl H300paskeHus,
HA3BIBACTCS KAAPOBOH 4acToTOM pa3BepTkH. [locnenssss He NOMKHA OBITH HHKE
85 I't, mrave nu3obpaxeHue OyIeT MEpIaTh.

b. ’KuakokpucTaJsinyecKHe MOHHTOPBI

Bce mmpe wucmons3yiorcs Hapsany ¢ TpaaunuoHHbIMEH OJIT-mMoHUTOpamu.
Kugkue KpucTamisl — 3T0 0c000€ COCTOSTHHE HEKOTOPBIX OPTAaHUYECKUX BEUIECTB, B
KOTOPOM  OHHM  O0JamalT  TEKy4ecTbl0 M  CBOHCTBOM  OOpa30BBIBATh
MPOCTPAHCTBEHHBIE CTPYKTYPHI, OJO0OHBIE KPHUCTAUINYECKUM. JKHIKHE KPUCTAILIIBI
MOTYT HM3MEHSTH CBOIO CTPYKTYPYy M CBETOONTHYECKHE CBOMCTBA TMOJA JEHCTBHUEM
AJEKTPUUYECKOTO HaNpsDKeHHs. MeHsss ¢ TOMOMIIBIO  AJIEKTPUYECKOTO  MOJIs
OpPHEHTAIUIO TPYII KPUCTAIUIOB U MCIIOJIB3YSl BBEJCHHBIC B )KUIKOKPUCTATUIECKUI
PacTBOp BEIIECTBA, CIIOCOOHBIE M3JIy4aTh CBET IOJ BO3JIEHCTBHUEM 3JIEKTPUYECKOTO
MOJISI, MOXHO CO3[1aTh BBICOKOKAUYE€CTBEHHbIE M300pa)keHus, nepenaroniiue 6onee 15
MUJUIMOHOB IIBETOBBIX OTTEHKOB.

bonbmmacTBO JKK-MOHUTOPOB HCIIONB3YEeT TOHKYH IUIEHKY H3 JKMAKHX
KPUCTAJUIOB, TIOMEHICHHYI0O MEXIy JABYMS CTEKJISHHBIMH IUTACTHHAMH. 3apsiibl
nepesalTcsl 4epe3 TaK Ha3blBa€MYIO IMACCHUBHYI0 MATPHUIy — CETKY HEBHIUMBIX
HUTEH, TOPU3OHTAIBHBIX W BEPTUKAJIBHBIX, CO3/aBasi B MECTE IMEpPEeceueHuss HUTEU
TOUYKY M300pakeHusi (HECKOJIBKO Pa3MBITOTO M3-32 TOTO, YTO 3apsabl IPOHUKAIOT B
coceHue 00IacTH KHUIKOCTH).

AKTHBHBIE MaTpHIBI BMECTO HHTEH HCHOJB3YIOT MPO3PAaYHBIA HKpaH H3
TPAH3UCTOPOB U O0OECIEYMBAIOT SPKOE, MPAKTUYECKH HE HMMEIOIIee HMCKaKEHUN
n300pakeHue. DKpaH MpH ATOM pa3[eieH Ha HE3aBUCUMBIC SUCUKH, Kaxaas H3
KOTOPBIX COCTOMT W3 4YeThlpeX dYacTted (IUIs Tpex OCHOBHBIX IBETOB W OJHA
pesepBHas). KonmdecTBo Takux s4eeK IO INUPOTE W BBICOTE JKpaHa HA3BIBAIOT
paspemenuemM skpana. Cospemennbie JKK-moHUTOpH MMeroT paspemenue 642x480,
1280x1024 wnmm 1024x768. Takum oOpa3om, skpaH mmeer oT 1 mo 5 MiH ToUeK,
KaXJas U3 KOTOPBIX YIPABIAETCS COOCTBEHHBIM TpaH3UCTOpOM. [lo KoMmakTHOCTH
TaKhe MOHUTOPHI HE 3HAIOT ce0e paBHBIX. OHM 3aHUMAIOT B 2 - 3 pa3a MEHbIIE MECTa,
gyeM MOHUTOPHI ¢ DJIT u BO CTONBKO k€ pa3 jerde; MOTPEONAIOT TOpa3a0 MEHbIIE
AJEKTPOIHEPTUN M HE H3IIyYaloT 3JEKTPOMArHUTHBIX BOJH, BO3JCHCTBYIONIMX Ha
310pOBBE JIFOJEH.

9.4. CpeacrTBa CBSI3H M TeJI€KOMMYHHKAIUT

CpencrBa CBSI3M M TEIEKOMMYHHUKAIMM HMCHOJIB3YIOTCA I MOJKIIFOUEHHUS
KOMIIbIOTEpPA K KaHaJlaM CBS3HM, JPYTMM KOMIIBIOTEpAM M KOMIIBIOTEPHBIM ceTsiM. K
3TOH TpyMlIe MpeXkae BCEro OTHOCSTCS CETEBblE ajnantepbl. B kauecTBe ceTeBOro
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aJIarTepa Jaiie BCero UCTIoIb3yelTCss MOJEMbI (MOIYIISITOP-AEMOIYIISTOP).

Mopaem — ycTpoHCTBO UIsl TIepeaadd KOMITBIOTEPHBIX JAaHHBIX Ha OOJbIIUE
paccTosiHUS 10 Telne(GOHHBIM JIMHUSIM CBSI3H.

[ludpoBbie curHaiBl, BBIPAOATHIBAEMBIC KOMITBIOTEPOM, HEIb3sS HAIPSMYIO
nepenaBaTh Mo Telne(GOHHON ceTH, MOTOMY YTO OHA INpeIHA3HAYCHA JJIs Tepeaadyn
YeIIOBEYECKOM peur — HeMPEPhIBHBIX CUT'HAJIOB 3BYKOBOI YacTOTHI.

Mopem obGecrieunBaeT npeoOpazoBaHre MU(PPOBHIX CUTHAIOB KOMIBIOTEPA B
NEPEeMEHHBI TOK YacTOTHl 3BYKOBOI'O JHalia30Ha — 3TOT NPOIECC HAa3hIBACTCS
Monyisnued, a Takke oOparHoe TpeoOpazoBaHHE, KOTOPOE  HA3bIBACTCSA
aemoxysinueid. OTcro/1a Ha3BaHUE YCTPOUCTBA: MOJIEM — MOIYJIATOP/ IEMOIYIISTOP.

COrNACOEAHHE DERMMHE
CEAZH MERLY MOLEHMarM

= ———— Mup,m_a/— — imgem I

UMBpoEke TenedoHHaa nMHuA Unfpoete
CHPHaDR {aHanoraBsIe CHrHANR CHMHaNR

Ll
e

Puc. 7. Cxema peanuzaiuu MOJEMHOM CBSI3U

JIisi OCyIIECTBIICHUS CBSI3U OJHMH MOJIEM BBI3BIBACT JPYIOW IO HOMEpY
tenedoHa, a TOT OTBEYAeT Ha BBI30B. 3aTE€M MOJEMBI IOCBUIAIOT IPYT IPYTy
CUTHAJIBI, COIVIaCysd TNOAXOMANIMA WM O00OMM pexuM cBsi3u. [locie 3rtoro
nepelarouid  MOJEM  HayMHAaeT IOChUIATH  MOJYJUPOBAaHHBIE JIaHHBIE C
COTJIACOBAHHBIMH CKOPOCTHIO (KOJIMYECTBOM OHT B CEKyHIy) U popmarom. Moem Ha
IpYyroM KOHIE TMpeodpasyer MONydeHHYI HHPOpMANHWilo B MHUPPOBOM BHI U
nepeslacT e CBOeMY KOMITBIOTEpY. 3aKOHUMB CEaHC CBSI3M, MOJIEM OTKIIFOYAETCS OT
JTMHUHY.

VYrpaBineHHe MOJIEMOM  OCYMIECTBIISIETCS €  IIOMOIIBIO  CIIEHUAIBHOTO
KOMMYTAIlMOHHOTO MPOTPAMMHOTO 00ECTICUCHHS.

MoemMbl OBIBafOT BHEIIHUE, BHIMTOJIHEHHBIE B BUJIC OTACIHHOTO YCTPOWCTBA, U
BHYTPEHHHE, MPEICTABISAIONINE COOOW 3JIEKTPOHHYIO IUIATy, YCTaHABJIMBAEMYIO
BHYTPU KOoMITbtoTepa. [109TH Bce MOJIEMBI ITOJICPKUBAIOT M PYHKIUHU (PaKCOB.

®ake — 3TO YCTpOWCTBO (DaKCHUMUIBHOW Tepenayd H300pakeHHus I0
tenedonHol cern. Hazpanme «dakc» npousonwio ot ciosa «pakcummie» (nmat. fac
simile — cxenait mogoOHOE), O3HAYarOIIee TOYHOE BOCIPOU3BEICHHE TPadHIECcKOro
opurnHaia (IMOAIHCH, TOKYMEHTa W T.I.) CPEICTBAMH Ie4atd. MojgeM, KOTOPHIi
MOJKET IepeiaBaTh U MMoJydaTh NaHHbIE KaK (aKc, Ha3bIBaeTCs (haKkc-MOAEeMOM.

9.5. CpC}ICTBa MYJbTUMENUA U MYJbTUMEAHA-KOMIIBIOTED

TepMun «myabTHMeAUA» 00pa30BaH U3 CIOB «MYJIBTH» — MHOTO, U «MEIUa»
— cpena, HOCUTENb, CPEACTBA COOOIIEHUS, © B NIEPBOM MPHUOIMKEHUH €r0 MOXKHO
MIEPEBECTH KaK KMHOTOCPEAHOCTH.

MyabsTUMeana — 3T0 coOupaTenbHOE MOHATHE ISl Pa3IUYHBIX KOMIBIOTEp-
HBIX TEXHOJIOTHUH, MPH KOTOPBIX MCIOJIB3YETCS HECKOJIbKO MH(OPMALMOHHBIX Cpel,
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TaKuxX, Kak rpaduka, Tekct, Buaeo, ¢potorpadus, IBHKyIIHecsS 00pa3sl (aHUMAIIHS),
3BYKOBBIE 3 (HEKTHI, BBICOKOKaYECTBEHHOE 3BYKOBOE COIPOBOKCHHE.
MyabTUMeIa-KOMIBITEP — 3TO KOMITHIOTEP, CHAOKCHHBIN aNapaTHBIMUA U
MPOTPaMMHBIMU CPEACTBAMU, PEAUTH3YIOITUMHU TEXHOJIOTHIO MYJIbTHMEIHA.
A. O6JacTi IpUMeHEeHUs1 MYJIbTUMeIUA

1. OOyueHme ¢  HCHOJB30BAHHEM  KOMIIBIOTEPHBIX  TEXHOJIOTHUU
(CriennaibHBIMH HCCJICIOBAaHUSIMH YCTAaHOBIICHO, YTO W3 YCJIBIIIAHHOTO B TaMSTH
OCTaeTcs TOJIbKO YEeTBepTh, W3 YBUACHHOTO — TPETh, NPH KOMOWHUPOBAHHOM

BO3JeHCcTBUU 3peHuss u ciayxa — 50%, a ecnum BOBIEYb YYallerocsi B aKTHBHBIC
ACHCTBUS B TPOIECCE M3YUYEHHS NMPU TOMOINM MYJIBTUMEAMHHBIX TPWIOKEHUH —
75%).

2. adopmannroHHas ¥ pekiaMHasi ciryxo0a.

3. Pa3Biieuenust, urpel, CUCTEMBI BUPTYaJIbHOU PEATIBHOCTH.

TexHomoruio MyJIbTUMEINA COCTABJSIOT JBE OCHOBHBIE KOMIIOHEHTBHI —
anmaparHas U IporpaMMHasi.

b. AnnapatHble cpecTBa MyJIbTHUMEINA

OcCHOBHbIe — KOMIIBIOTED C BBICOKOMPOU3BOIUTEIBHBIM MPOLECCOPOM,
oTiepaTUBHOM maMsAThI0 64 —512 MOaiiT, BUHYECTEPCKHUM HAKOIUTEIEM E€MKOCTHIO
40-100 TI'Oaifit u BblIIe, HAKOIUTEIEM HAa T'MOKMX MArHUTHBIX JUCKAaX,
MaHUMYJIATOPAMH, MYJIbTUMEINA-MOHUTOPOM CO BCTPOCHHBIMHU CTEPEOJUHAMHUKAMU
u Bunpeoanantepom SVGA.

Crnenuanasnubie — mpuBoasl CD-ROM; TV-tionepsl u ¢peliM-rpadoepsr;
rpaduueckue akcesjaepaTropbl (YCKOpPUTENIH), B TOM 4YHCIC, JUIA TOJIACPKKU
TpEeXMEpHOHN TpaduKH; IUIAThl BHUACOBOCIPOU3BENEHHUS; YCTPOWCTBA JUIS BBOJA
BHJICOTIOCIIEIOBATEIHHOCTEH; 3BYKOBBIE IUIATHI C YCTAHOBJIICHHBIMH MUKIIEpPAMH U
My3bIKQTBHBIMA ~ CHHTE3aTOpaMH,  BOCIPOM3BOJAAIIMMHU  3BYYaHHE  PEabHBIX
MY3bIKQTBHBIX HHCTPYMEHTOB, AaKyCTHYECKHE CHCTEMbl C HAayIIHUKAaM{ WU
JUHAMHUKAMU.

B. [IporpaMmMHble cpeicTBa MyJIbTHME/INA

MyJabTuMeauiiHble MPUJIOKEHUS — SHIUKIIONEINN, NHTEPAKTUBHBIE KYpPCHI
00ydeHHs 1Mo BCEBO3MOXHBIM MPEAMETaM, UTPHI U pa3Biedenus, padora ¢ aTepHer,
TpEHaXXephl, CpPEACTBA TOPTOBOM  PEKJIaMbl, JJEKTPOHHBIE  IPE3CHTAIHH,
WH(OPMAIIMOHHBIE KHOCKH, YCTAHOBJIEHHBIE B OOIIECTBEHHBIX MeECTax U
MPEI0CTABIISIONINE PA3INIHYI0 HHPOPMAIIUIO, U JIP.

CpencrBa co31aHusl  MYJbTHMEIMIHBIX TPUWIOKEHHI — PEIaKTOPHI
BHJICON300pakeHnid; mpodeccruoHanbHble TpadhUIecKue perakTopbl, CPEeACTBa IS
3alMCH, CO3JaHUS W PEAAKTHUPOBAHUS 3BYKOBOW WH(POpPMANWHU, TO3BOJISIOIINE
MOATOTABIIMBATh 3BYKOBBIE (ailibl [Js1 BKJIIOYEHHS B MPOTPAMMBI, H3MEHSThH
aMIUTUTYAy CUTHaJla, HAJOXXUTh WM yOpaTh ()OH, BHIpE3aTh WIU BCTAaBUTH OJIOKHU
JAaHHBIX Ha KaKOM-TO BPEMEHHOM OTpe3Ke, MPOrpaMMBbl s MaHUMYJSIUU C
CETMEHTaMH HW300paXE€HWI, W3MEHEHHS LBETa, NAJIUTPBI; MNPOTPAMMBI IS
peanu3any rTunepTeKCTOB U Jp.

I'. TexHosoruu MyabTHMEIHA

TesieBU3MOHHBIH NpHEM — BBIBOJ TEJICBU3MOHHBIX CHTHAJIOB HAa MOHHUTOD
KOMITbIOTEepa Ha (poHEe padOTHI APYTUX MPOTPAMM.
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Buneo3axBar — «3axBaT» M «3aMOpO3Ka» B MH(PPOBOM BHAE OTIEITHHBIX
BHJICOKAAPOB.

AHUMaNUA — BOCIIPOU3BEACHHUE MOCIEIOBATEIFHOCTH KaPTUHOK, CO3/at01ee
BIIEYATJICHUE JABWKYIIETOCS N300pakeHHUS.

3BykoBble J(pdexThl — coxpaHeHHe B OHU(GPOBOM BHIE 3BYYAHHS
MY3BbIKQTBHBIX HHCTPYMEHTOB, 3BYKOB NPHUPOIBI WM MY3BIKaJbHBIX (DPAarMeHTOB,
CO3JJaHHBIX Ha KOMITBIOTEPE, TNO0 3aMHUCAHBIX U OUU(POBAHBIX.

Tpexmepnas (3D) rpaduxa — rpaduka, coszmaBaemas C I[OMOUIBIO
M300paKeHUH, IMEIOIINX HE TOJBKO JUTMHY U IIUPUHY, HO U TITyOHHY .

Mysbika MIDI (Musical Instrument Digital Interface, mudposoii naTepdeiic
MY3BIKallbHBIX HHCTPYMEHTOB) — CTaHAApT, IO3BOJIIONIUI TOJCOSAHHATh K
KOMIIBIOTEpY IUGPOBBIE MY3BIKAIbHBIE HHCTPYMEHTBI, HCIIOJIb3yeMble TpHU
COYMHEHUH U 3aIHCH MY3bIKH.

Buprtyaasnas peaasnocts (Virtual Redity, VR). CnoBo «BHpTyanbHBII»
03HAYaeT «JICUCTBYIOIINI U MPOSIBIAIONIUN ce0sl KaK HACTOSLIUI.

BuprtyajbHas peajibHOCTh — 3TO BBICOKOpa3BUTas (opMa KOMIBIOTEPHOTO
MOJICTMPOBAHUSA, KOTOPAsk TIO3BOJISET MOJIB30BATEIIO MMOTPY3UTHCS B MOJIETbHBIA MHD
¥ HETOCPEICTBEHHO JEHCTBOBATh B HEM. 3pUTENbHBIE, CIyXOBBIE, OCA3ATEIbHBIE U
MOTOPHBIC OINYIICHHS IIOJB30BATENsl MPH OSTOM 3aMEHSIOTCA WX HMMHTAINEH,
TEHEPUPYEMOUN KOMIIBIOTEPOM.

IIpu3Haky yCTpOMCTB BUPTYaJIbHOW PEAIBbHOCTH. MOJAEIUPOBAHUE B PEATBHOM
Macmrabe BpEeMEHH, UMUTAIMS OKpPY)KAromed OOCTaHOBKM C BBICOKOW CTEIECHBIO
peanmn3ma; BO3MOXKHOCTb BO3JCHCTBOBATh Ha OKPYKAIOIIYI0 OOCTAHOBKY M HMETh
IIPU 3TOM 00PATHYIO CBS3b.

[Ipumep  WCHONB30BaHMSA  BHUPTYaJbHOW  PEAIBHOCTH.  apXHTEKTYPHO-
CTPOUTENbHAS KOMIIAHUS HCIIOJIB3yeT MPOTpaMMHOE OOecredyeHne, MO3BOJISIONIEe
3aKa3uyMKaM «IOCETHTHh» BHUPTYaIbHBIH 00pa3 OyIymero apxXuTeKTypHOTO
COOPYKEHHS 33JJ0JIT0 0 TOTO, KaK OyAeT Ha4aTo CTPOUTEIHCTBO.

810. YcTpoOMCTBO NepCcoHaribHOro KOMnbLTEpa

PaccMoTpuM yCTpOMCTBO KOMIIBIOTEPA HA IPUMEPE CaMOW PaCIpPOCTPAHEHHOU
KOMIIBIOTEPHON  CHUCTEMBI — [EPCOHAIBHOTO KoMmmbioTepa. IlepcoHanbHBIM
komnbioTepom  (IIK) Has3pBarOT CpaBHUTENBLHO HEIOPOTON  YHUBEpCAIBHBIH
MUKPOKOMIIBIOTEP, pAacCUUTAHHbIA Ha OJHOTO moJib3oBaTens. [lepcoHanbHbIE
KOMITBIOTEPHl ~ OOBIYHO  MPOEKTHPYIOTCS HAa OCHOBE MPHWHIMIA  OTKPHITOU
ApXUTEKTYPHI.

IIpyHUIUN OTKPBITONH APXUTEKTYPbI 3aKIHOYAETCS B CIEAYIOIIEM:
perNIaMEHTUPYETCS M CTAHAAPTU3UPYIOTCA TOJBKO OIMCAHWE IPUHLIKIA
JACWCTBHS KOMIIBIOTEPA U ero KoH(urypamus (onpeneneHHas COBOKYITHOCTb
almapaTHBIX CPEACTB M COCOUHEHWH Mexay HUMH). TakuM o0pasom,
KOMIIBIOTEP MOYXKHO CcoOMparb U3 OTACNBbHBIX Vy3JOB W JeTajeH,
pa3paboOTaHHBIX W  HW3TOTOBJIEHHBIX  HE3aBUCHUMBIMH  (UpMaMu-
M3rOTOBUTEISIMU;

KOMIIBIOTEP JIErKO PacCUIMpPSieTCs M MOAEPHU3UPYETCS 3a CYET HAJINYUSA
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BHYTPEHHUX PACIIUPHUTEIBHBIX THE3J, B KOTOPHIE IOJIH30BATEIH MOXKET
BCTaBISITh Pa3HOOOpPA3HBIE YCTPOMCTBA, YAOBIETBOPAIONINE 33JaHHOMY
CTaHAApPTY, U TEM CaMbIM YCTAaHABIMBATh KOH(MUTYPAIUIO CBOCH MAITUHBI B
COOTBETCTBUU CO CBOVMHU JIMYHBIMH TIPEATIOYTECHUSIMH.

Yopomennas OJIOK-CxeMa, OTpakarolllas OCHOBHBIE  (DYHKIIMOHAIbHBIE

KOMIIOHEHTHI KOMITBIOTEPHOM CHCTEMBI B HX B3aUMOCBSI3H, n300paxeHa Ha puc. 2.9.

K APyTHH
BbIYHCIATENLHEIM

@ CHCTEMaM
= = @

HakomHTED: HBKDHETEnb
Ha KECTEHY Ha PHEKHE
PUOHMIOD | pparidtibly | | MarHiTHb: | |STRHARER AonoHk-
Mk PONFPOLECCOF roM|RaH IMCKax LHCEEY TebHbIE
CIaTh
ApafreThro- : | | | | pacUMpEHHA
Hy TPEHHAA
NOrHUYECKDE
KOHTpOANER Hako- [ | KoHTpoanep
WCTPORCTED MatATL BHLED- MMTENA HE HEC T T HEKHE CeTeEni
agantep MarHMTHE BHCEDE agantep
LHCKaR
PECHCTRE CHEMbI
WIpag-
NEHMA
KaW-namats | ownod LUMHEI: YNpaenariwan, aApecHan M WHHE JaHHR
AL MocneLoEaTeNbHbE MapannenHele
EHY TREHHERD
EQLJEHEHHH MopTe BEOJa-EHEDLE KOMMy HHEELUHOHHEE KOMMy HUEALMOHHE e HrpoEoH
NOpTEI NopTEI nopT
LONOAHHTENEHIE WHarME || Knaewatypa MBIk Fopged | | NnoTTe MpHHTE, CKaHe
YETpORCTE n W TpekBonn I p PHHTER p LAOACTHE

o ) =

Puc. 8. O6mas cTpykTypa nepcoHaIbHOTO KOMITBIOTEPA C TOJCOCTNHEHHBIMHU MIEPH-
(bepuitHBIMU YCTPOWCTBAMU

JUis TOro, 4YTOOBl COENMHUTH JPYr C JPYroM pas3lddHble YCTpPOICTBa
KOMIIBIOTEPa, OHU JIOJDKHBI IMETh OJIMHAKOBBIN wHTEpdeiic (anri. interface ot inter —
Mmexy, u face — nuo).

HNuTepdeiic — 310 cpeacTBO CONPSIKCHUS ABYX YCTPOUCTB, B KOTOPOM Bce (hu-
3MYECKHE U JIOTUYECKHE IMapaMeTPhl COTTIACYIOTCS MEXIY COOOM.

Ecnu unTepdeiic sBusercs oOMENPHUHATHIM, HAPUMEDP, YTBEPKICHHBIM Ha
YPOBHE MEXAYHAPOIHBIX COTJIAIICHUM, TO OH HAa3bIBAECTCS CTAHIAPTHBIM.

Kaxxiplit U3 (QyHKIMOHANBHBIX 3JIEMEHTOB (IaMSITh, MOHUTOP WIH JPYroe
YCTPOWCTBO) CBSI3aH C IIMHOW OIPESIIEHHOTO THIIA — aJPECHOM, YIPAaBISIONICH HITN
IMIWHOM JaHHBIX.

Jlia cornacoBanusi nHTEp(hENcoB nepudepuitHple yCTpoiCcTBa MOAKIIOYAIOTCS
K OIMHE HEe HAIPSMYIO, a Yepe3 CBOM KOHTPOJUIEPHI (aJamTepsl) U MOPTHI IPUMEPHO
II0 TAKOM CXEME:!

e ol (e el (T i T
HWNH ananTep
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KonTpoJsiepsl 1 aganrtepbl NpEeACTaBIAIOT cO00M HAOOPBHI IIEKTPOHHBIX
Lernel, KOTOPbIMA CHA0XaroTCA yCTPONCTBA KOMIIBIOTEPA C LIEJIBI0 COBMECTUMOCTH
ux uHTepdeiricoB. KoHTpomeps!, KpoMe 3TOTO, OCYIIECTBISIOT HEMOCPEACTBEHHOE
ylIpaBiieHne nepu(epuiiHpIMA YCTPOHRCTBAMH 110 3allpOCcCaM MHKPOIPOLIEccopa.

ITopTsel ycTpoiicTB peACTaBISIIOT COOOM HEKHE 3JIEKTPOHHBIE CXEMBI, COJEP-
JKalue OJMH WM HECKOJIBKO PErMCTPOB BBOJA-BBIBOAA W IO3BOJIAIOIIME IOIKIIIO-
4yaTh nepudepuiiHble yCTPOCTBa KOMITBIOTEpA K BHEITHUM IIWHAM MHKPOIIPOLECCO-
pa.

[TopraMmu Takke Ha3BIBAIOT YCTPOMCTBA CTaHAAPTHOTO HWHTepdeiica:
MOCIIeI0BATENbHBIN, MTAPAILICILHBIA M HTPOBOM MOPTHI (MM HHTEPQEUCHI).

IMociaenoBarenbHblii  MOPT OOMEHHMBAaEeTCA JAaHHBIMH C IPOLECCOPOM
noOaiTHO, a ¢ BHEIMIHUMH YyCTpoWcTBamMu — mnobutHo. [lapannenbHblii mopt
MOJIyYaeT U NOChUTAET JaHHbIE TTOOANTHO.

K nocnenoBarensHOMYy  TOPTY  OOBIYHO  TMOJCOEAWHSIOT  MEIJICHHO
JNEUCTBYIOINAE WU JOCTATOYHO YJAJICHHBIEC YCTPOUCTBA, TAKUE, KAK MBIIIb U MOJIEM.
K mapamnensHOMY MOPTY MOACOEANHSAIOT O0Jee «OBICTPBIE» YCTPONUCTBA — IPUHTEP U
ckaHep. YUepe3 uUrpoBod mopT MOACOEAUHSETCS JKOUCTUK. KiiaBuatypa m MOHHTOpP
MOJKJIFOYAIOTCS K CBOMM CIELUAIU3UPOBAHHBIM IIOPTaM, KOTOPBIE IPEACTABIISIOT
co00i1 MPOCTO pa3bEeMBI.

OCHOBHbIE  DJIEKTPOHHBIE  KOMIIOHEHTBI, OIpPEAEISIIOUIUE  apXUTEKTYpy
IIpoLeccopa, pa3MEeIAlOTCsl Ha OCHOBHOM IUIaTE KOMIIBIOTEPA, KOTOPask Ha3bIBAETCsA
cucreMHoii wnu wmarepuHckod (MotherBoard). A koHTposutepsl W amantepsl
JOTOJHUTEIBHBIX YCTPOWCTB, JMOO CaMM 3TH YCTPOMCTBA, BBIINOJIHSIOTCS B BHJIE
wiat pacmupenus (DaughterBoard — mouepHsist miaTa) U MOJKIIOYAIOTCS K IIUHE C
MOMOIIIBIO Pa3bEMOB PACHIMPEHHS, Ha3bIBAEMBIX TAKXKE CIIOTAMH PACIIUPEHHUs (QHTII.
slot — miensp, mas).
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MABA 3.
KNACCUDPUKALNA KOMINBIOTEPOB

§1. KpaTtkasi uctopmyeckas cnpaska

Hcropust CcUeTHBIX YCTPOWCTB HACUMTBIBAET MHOTO BekoB. Hmxke B
XPOHOJIOTUYECKOM TOPSIKE MPUBOASTCS HEKOTOphIE HAamOOJee 3HAYMMBIE COOBITHS
3TOW UCTOPHUH, UX JAThl U IMEHA YYaCTHHUKOB.

Oxos10 500 r. H.3. MU300perenue cueToB (abaka) — yCTpOHCTBA, COCTOSIIETO U3
HaboOpa KOCTSIIIEK, HAHW3aHHBIX Ha CTEP)KHHU.

1614 r. lornannen xon Henep mnzo0pen norapudmsl. Bekope mocie 3Toro
P. buccakap co3main norapupMuIEcKyIo JIMHEHKY.

1642 r. ®panmysckuil ydenbii bne3 I[lackamp mnpuctynmmia K CO3IaHUIO
apu(pMETHIEeCKON MaIIuHBl — MEXaHMYECKOT0 YCTPOUCTBA C MIECTEPHIMH, KOJIECaMH,
3yOuareiMu peiikamMu ¥ T.1. OHAa yMmena <«3allOMHHATh» 4YHCIAa W BBITOJIHATH
3JeMEHTapHBIC apUPMETUIECKHE OTICPALIHH.

1804 r. ®panmysckuii wumxkeHep JKakkap wu3o0pen mnepdokapTel A
YOPaBJICHUS aBTOMAaTUYECKUM TKAIKUM CTaHKOM, CIHOCOOHBIM BOCIIPOHM3BOJUTH
cloXxHeWmue y3opbl. Pabora craHka mporpaMMHpoBajiach KOJIOAOW mepdokapr,
Ka)kJasi 3 KOTOPBIX yNpaBJsia OJHAM XOJI0OM YETHOKA.

1834 r. Awnrnmiickuii  yuenblii Yapne3 Ba00mmKk cocTaBHa  IpOEKT
aHAIMTUYECKOW» MAaIIUHBI, B KOTOPYIO BXOJMJIHM. yCTPONCTBAa BBOJA W BBIBOZA
uH(pOpMaNK, 3alOMHUHAIONIEE YCTPOWCTBO [UIA XpaHEHHsI YHCEN, YCTPOMCTBO,
CIIOCOOHOE BBITIOJIHATH ApU(METUYECKUE ONEpaI, U YCTPOWCTBO, YMPAaBISIOIIECE
MOCJIEIOBATEIBHOCTRIO JeHCTBUM MamuHbl. KoMaHIpl BBOAWINCHE C ITOMOIIBIO
nepdoxapt. [Ipoekt He ObLT peanu3oBaH.

1876 r. Aurnmiickuit nmxenep Anekcannep bemr nzobpen renedos.

1890 r. Amepukanckuii nHxkeHep ['epman XoJuIepuT co3/4aln CTATHCTUYECKUAN
TabyniaTop, B  KOTOpoM  wWH(OpMamms, HaHeceHHas Ha  mepdoKapTHl,
pacmupoBbIBAIACh AJIEKTPUIECKUM TOKOM. TaOynsTOp HCHOJIB30BAICT s
o0OpaboTku pe3ynpTaToB nepenucu HaceneHus B CILIA.

1892 r. Awmepukanckuii wumxkenep Y. bappoy3 BeimycTun mepBbId
KOMMEPYECKUN CyMMaTop.

1897 r. Anrmmiickuii ¢usuk J[)x. TOMCOH CKOHCTPYHpPOBal >IJIEKTPOHHO-
JTy4eBYIO TPYOKY.

1901 r. Urampsauckuit ¢pus3uk ['ynpensmo MapKoHH yCTaHOBHMI PaHOCBSA3b
Mexay EBpornoit 1 AMepukoi.

1904-1906 rr. CKOHCTpYHUPOBAHBI 3JIEKTPOHHBIE TUOJ U TPHUO/I.

1930 r. ITpodeccop Maccauycerckoro TexHojoruueckoro uacruryra (MTH)
BanneBap bym nmoctpoun nuddepennmanbublii ananu3aTop, ¢ NOSBICHHEM KOTOPOTO
CBSI3BIBAIOT HAYaJl0 COBPEMEHHON KOMIBIOTEPHOU 3pbl. DTO ObUIAa MepBas MalllWHa,
criocoOHasi pemaTh CioXxHble TuddepeHmanbable ypaBHEHUs, KOTOPbIE TO3BOJISIIIN
NpeACcKa3blBaTh MOBEACHWE TAaKUX JBIDKYIIUXCS OOBEKTOB, Kak CaMoOJeT, WU
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IEHCTBUE CHIIOBBIX MOJIEH, HATIPUMED, TPABUTAIMOHHOTO MOJIS.

1936 r. Anrnumiickuii matemMaTuk AnaH ThIOpUHT W HE3aBHCHMO OT HEro
O. [loct BBLABUHYIM W pa3paboTaay KOHICTIMIO a0CTPAKTHON BBIYUCIUTEIHHOM
MamuHbl. OHM JOKa3add NPUHIMIIHAIBHYI0 BO3MOXHOCTh PEIICHHS aBTOMAaTaMu
11000# MPoOIEMBI IPH yCIOBUU BO3MOYKHOCTH €€ aJrOpUTMU3AIIHH.

1938 r. Hemeukuit wumxenep Konpan Ilyse mnoctpown mnepBblii YHCTO
MEXAHUYECKUN KOMIIBIOTED.

1938 r. Awmepukanckuii Marematuk u wumkeHep Kiox IllenHon mokaszan
BO3MOYKHOCTh TPHMEHEHHS amnmnapara MaTeMaTHYeCKOW IJIOTWKH [UIsl CHHTE3a U
aHaJIN3a PeJIeHHO-KOHTAKTHBIX MEPEKII0YATEIbHBIX CXEM.

1939 r. Amepukaner] 60ArapcKoro IpoucxoxaeHus npodeccop pusuku xon
Atanacodd co3manm MPOTOTHN BHIYUCIUTEIHHOW MAIIMHBI Ha 0a3e JBOWUYHBIX
3JIEMEHTOB.

1941 r. Konpan Ily3e ckoHCTpyupoBan NMEpBBI YHUBEPCATbHBI KOMITBIOTEP
Ha DJIEKTPOMEXaHWYEeCKuX osneMmeHtax. OH paboraq ¢ JBOMYHBIMH YHUCIAMH U
WCTI0JIb30BAJI IIPEJICTABJIEHNE YHUCE C IUIABAOIIEH 3aIMSTOM.

1944 r. Ilon pyKOBOACTBOM aMEPHKAHCKOTO MaTemarhka [ oBapnma AiikeHa
CO37laHa aBTOMATHYECKas BBIYMCIUTENbHAas MammuHa «Mapk-1» ¢ mporpaMMHBIM
ynpasienneM. OHa OblTa MOCTPOEHA Ha AIIEKTPOMEXAHWYECKUX pejie, a MporpaMma
00paboTKH JaHHBIX BBOAUIIACH C MEP(OIICHTHI.

1945 r. IIxxoun ¢on Heiiman B otuere «IIpenBapuTenbHbI JOKIA] O MaITuHE
OnBak»  chOPMyNIHMpPOBAT  OCHOBHBIE NPHHIOMIBI  pabOTBl W KOMIIOHEHTHI
COBPEMEHHBIX KOMITBIOTEPOB.

1946 r. Amepukanns! J[x. Okkept u K. Moyunu cKOHCTpYyHpOBaIH NEPBBIN
2JIEKTPOHHBIN 1HdpoBo KoMIbloTep «DHKak» (Electronic Numerical Integrator and
Computer). Mamuna nmena 20 TBICSY IEKTPOHHBIX JtaMil U 1,5 Teicsau pene. Ona
paborana B TeIcsidy pa3 ObicTpee, uem «Mapk-1», Bemmonussa 3a onny cexynay 300
ymHosxenu#t win 5000 ciaoxeHuid.

1948 r. B amepukanckoii ¢upme Bell Laboratories ¢pmsuku Yumssam Lokiy,
Yonrep bparreiin u J[>xon bapaun co3manu TpaH3ucTop. 3a 3TO JOCTHXKEHHE UM
Obu1a ipucyskaeHa HobeneBckast mpemust.

1948 r. Hopo6epr Buuep (Norbert Wiener) ony0iaukoBan KHHUTY
«KubepHeTnka», OKa3aBIIyI0 BIUSHHE HAa BCE MOCIEAYIOIIWE HCCIECIOBAHUS B
00JaCTH UCKYCCTBEHHOTO MHTEIICKTA.

1949 r. B Aaraum non pykoBojacTBoM Mopuca Yuikca MOCTPOEH MEpBbI B
MUpe KOMITBIOTEP ¢ XpaHUMoi B mamsitu nporpammoit EDSAC.

1951 r. B KueBe moctpoeH nepBblii B KOHTHHEHTAIbHON EBpore koMmbroTep
MOCM (maiiast 3JIeKTpOHHAs CUeTHas MarirHa), umeronuii 600 3J1eKTPOHHBIX JIAMIL.
Coznarens C.A. Jlebenes.

1951-1955 rr. bnarogaps nesrensHOCTH poccuiickux yueHbix C.A. JleOenena,
M.B. Kenapimia, M.A. JlaBpentseBa, 1.C. bpyka, M.A. Kapuesa, 5.11. Pameena, B.C.
AnrtoHoBa, A.H. Hesckoro, B.M. BbypkoBa M pyKOBOOUMBIX UMHU KOJJIEKTUBOB
CoBercknii Cor03 BBIPBAJICS B YHUCIIO JHIECPOB BBIYUCIUTEIHHOW TEXHHKH, UYTO
MO3BOJIMJIO B KOPOTKHE CPOKM PEIINTh BaXXHbIE HAYYHO-TEXHUYECKHE 3aJa4yu
OBJIAJICHUS SIEPHOM dHEPTrUen u uccienosanus Kocmoca.
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1952 r. ITox pyxoBoactBom C.A. JlebeneBa B MOCKBE MOCTPOCH KOMITBIOTED
BOCM-1 (Gombimas 3JIEKTpOHHAs CYETHAas MallMHA) — HAa TO BpeMs camas
NpOW3BOIMTENbHAS MallInHA B EBpoIie u o1Ha U3 JIydmux B MUpe.

1953 r. Ixeit doppecrep peaqn3oBay ONEPATHBHYIO MAaMATh Ha MarHUTHBIX
cepledHuKax (cOore mMemory), KoTopas CYIIEeCTBEHHO YJICIICBHIA KOMITBIOTEPHI H
yBeJNMYMIa WX ObIcTponeiicTBue. [laMsiTh Ha MarHUTHBIX CEPACYHUKAX IITUPOKO
ucrnonp3oBasiack 10 Havana /0-x romoB. Ha cmeHy eil mpunuia mamsTth Ha
MOJTyTIPOBOHUKOBBIX DJIEMEHTAX.

1955-1959 rr. Poccuiickue yuensie A.A. Jlanynos, C.C. Kampmun, 3.3.
Jlrobumcknii, A.Il. Epmos, JI.H. Kopones, B.M. Kypoukun, M.P. Illypa-bypa u np.
CO3/Iall  KIPOTPAMMHUPYIOIIHUE MPOTPaMMbI» — TPOOOpa3bl  TPAHCISATOPOB.
B.B. MapTbsIHIOK CO31aJ1 CUCTEMY CUMBOJIBHOI'O KOJUPOBAHUS — CPEICTBO YCKOPEHUS
pa3pabOTKH U OTJIAJIKH IPOTPAMM.

1955-1959 rr. 3anokeH (QyHIAMEHT TeopuH mporpammupoBanus (A.A.
Jlsmynos, FO.U. fHoB, A.A. Mapkos, JI.A. KanxyXuH) ¥ YUCIEHHBIX METOJIOB
(B.M. I'mymikoB, A.A. Camapckuii, A.H. TuxoHoB). MoaemupyroTcs CXeMbl
MEXaHHW3Ma MBIIUICHHSS W MPOLECCOB TEHETUKH, aJIrOPUTMBI JHATHOCTHKH
MeauIMHCKUX 3aboneBanuii (A.A. Jlsnynos, b.B. 'neaenko, H.M. Amocos, A.T.
HBaxuenko, B.A. KoBayeBckwuii u 1p.).

1958 r. xek Kunbu wu3z c¢upmer Texas Instruments cospman mepByro
UHTETPAIBHYIO CXEMY.

1957 r. IlepBoe coobiienue o s3bike Doprpan ([Ixon bakyc).

1957 r. Awmepukanckoit ¢upmoir NCR cozmaH mnepBblii KOMIBIOTEp Ha
TPaH3UCTOpax.

1959 r. Ilox pykoBomctBom C.A. JlebemeBa co3mana mammaa bBICM-2
npousBoauTeabHOCTEIO 10 ThIC. omep./c. C ee NpHMEHEHHEM CBS3aHBI PACYETHI
3aITyCKOB KOCMUYECKHX PAKET H MEPBBIX B MUPE UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH.

1959 r. Co3nana mammuaa M-20, rinaBasiii koHCTpYKTOp C.A. Jlebenes. s
CBOETO BPEMEHH OJIHA M3 caMbIX ObicTponeicTByromux B Mupe (20 Toic. onep./c.). Ha
9TOW MallWHE OBUIO PEHICHO OOJIBIIMHCTBO TEOPETUYECKHX M MPUKIAIHBIX 3aj1ad,
CBSI3aHHBIX C Pa3BUTHEM CaMbIX MEPEIOBBIX OOJacTeld HAYKHM M TEXHUKH TOTO
BpeMmenn. Ha ocHoBe M-20 Gputa co3naHa yHHKadbHAss MHOTOMpoIieccopHas M-40 —
camas OwicTponelicTByromas DBM Ttoro Bpemenu B mupe (40 Thic. omep./c.). Ha
cmeny M-20 npunuim nosnynpoBoaarkoBsie BOCM-4 u M-220 (200 teic. omep./c.).

1959 r. IlepBoe cooOmeHue o s3bIK€ AJT0J, KOTOPBIA HAIOITO CTal
CTaHJAPTOM B 00JACTH SI3bIKOB MPOTPAMMHUPOBAHMUS.

1961 r. ®upma IBM Deutschland peann3oBana moakimoueHue KOMIBIOTEPa K
Tene(OHHON JIMHUY C TOMOIIBI0 MOJIEMa.

1964 r. Hauar BBIITyCK ceMelicTBa MalliH TpeThero nokosienus — |BM/360.

1965 r. Jx. Kemenn um T. Kypu B [doptmynackom koiutemke (CILIA)
pa3paboTanu A3bIK IporpaMMupoBanus bencuxk.

1965 r. Ceiimyp Ileiimept (Seymour Papert) paspabortan s3eik LOGO —
KOMIIBIOTEPHBIN SI3BIK JJIS1 IETEM.

1967 r. [log pykoBoactBom C.A. JleGeneBa opraHu3oBaH KPYITHO-CEPUHHBIN
BBIIYCK IIEJIeBpa OTEYECTBEHHOW BBIYUCIUTEILHOW TEXHUKA — MHUIMOHHHKA
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BOCM-6 — camoii OBICTPOACHCTBYIOIIEH MamIMHBI B MHUpPE. 3a HUM MOCIEIOBAI
«Onpdpyc» — IBM HoBOrO THIIA, TIPOU3BOAUTENIFHOCTHIO 10 MITH. omep./c.

1968 r. OcHoBana dupma Intel, BiocnencTBum craBmasi MpU3HAHHBIM JTHIEPOM
B 001acTH TPOM3BOACTBA MHKPOMPOILECCOPOB W JIPYTUX KOMITBIOTEPHBIX
MHTETPAJBHBIX CXEM.

1970 r. UIBeituapen; Hukmayc BupT pazpaboran a3sik [Tackains.

1971 r. DuBapn Xodhd pazpadoran mukpornpoueccop Intel-4004, cocrosiuii
u3 2250 TpaH3UCTOPOB, Pa3MEIICHHBIX B KPUCTAJIE pa3MepoM HE OOJbIle MUISIKA
rBO3As. DTOT MHKPOIPOLECCOpP CTajl MOMCTUHE PEBOJIOLMOHHBIM H300pETEHHEM,
OTKPBIBIIEM MYTh K CO3JAaHUIO0 MCKYCCTBEHHBIX MHTEJUIEKTyaJIbHBIX CHCTEM BOOOIIE
¥ TIEPCOHATBHOTO KOMITBIOTEPA B YaCTHOCTH.

1971 r. ®panny3ckuii yuensiii Anan KonMapu pazpaboTan sS3bIK JJIOTHIECKOTO
nporpammupoanus [Ipoxor (PROgramming in LOGic).

1972 r. lennnc Putun u3 Bell Laboratories paspadorain si3bik Cu.

1973 r. Ken Tomricon u [leHHuc Putum co3pganm ONEpanimoHHYIO CHCTEMY
UNIX.

1973 r. dupma IBM (International Business Machines Corporation)
CKOHCTPYHpOBaJa MEPBbIN KECTKUN JUCK THIA KBUHUYECTEP.

1974 r. ®dupma Intel pazpaborana nepBblii yHUBEpCATbHBINA BOCHMHUPA3PSIIHBIN
mukpornpotieccop 8080 ¢ 4500 tpanzucropamu.

1974 r. DnuBapn PoGeptc, momomoit odunep BBC CIIIA, wmxeHep-31eKT-
POHIIHK, TocTpona Ha 6a3e mporeccopa 8080 MUKpOKOMITBIOTEP AJIbTaup, UMEBIITUI
OIPOMHBIM KOMMEPYECKMM yCIexX, IMPOAABAaBUIMHCA IO IIOYT€ U IMIHMPOKO
MCIIOJIb30BABIINKCSA Uil IOMAIIHEro npuMeHeHus. KoMmmproTep Ha3BaH MO WMEHU
3Be37bl, K KOTOPOW OBLT 3amymieH MEXIUIAHETHBIM Kopalbiab «DHTepmpans» wu3
tenecepuana «Kocmudeckas onucces».

1975 r. Momomoit mporpammuct Ilon Amnen u cryment ["apBapuckoro
yHuBepcurera bum I'eiitc peanuszoBanu 1 Anbsraupa s3blk beiicuk. Bnocineacrsun
oHM ocHOBaimu GupMy Maiikpocopt (Microsoft), sBusroUIyIOCS CEroaHs
KPYMHEUIITUM POU3BOIUTEIEM IIPOTPAMMHOTO 00ECIICUEeHHS.

1975 r. ®upma IBM Hauana npoaaxy a3epHbIX TPHUHTEPOB.

1976 r. Cryaentst CtuB Bo3usik u CtuB J[x00C, yCTPOUB MacCTEpCKyIO B
rapaxe, peanu3oBaiin kommnerorep Apple-1, nonoxus Hayano koprnopamnuu Apple.

1978 r. ®upma Intel BeimycTriaa Mukpormporeccop 8086.

1979 r. ®upma Intel BemmycTuna mukpomnponeccop 8088. Kopmopamus 1BM
npuodpena KpYMHYI0 NapTHIO 3THX MPOIECCOPOB Ui BHOBb 0OpPa30BaHHOTO
MoApa3IeIeHHs 110 pa3padOTKe U MPOU3BOJICTBY NEPCOHAIBHBIX KOMITBIOTEPOB.

1979 r. dupma SoftWare Arts paspaborana nepBblii MaKeT JEIOBBIX POTrPaMM
VisCalc (Vigble Calculator) nns nmepcoHaIbHBIX KOMITBIOTEPOB.

1980 r. Kopmopamus Control Data Bemycrmina cynepkommbeiotep Cyber
(Caiibep) 205.

1980 r. SInonckue komnanuu Sharp, Sanyo, Panasonic, Casio u amepukaHckas
¢upma Tandy BbIHECIM HAa PBIHOK MEPBBIA KapMaHHBIA KOMITBIOTEpP, 00JalatonIuii
BCEMH OCHOBHBIMU CBOMCTBaMH OOJIBITUX KOMITBIOTEPOB.

1981 r. ®upma IBM BrimycTHia epBHIi nepcoHanbHbd komnsiorep |IBM PC
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Ha 0a3e mukpomnporeccopa 8088.

1982 r. dupma Intel Beimyctmiia mukponporneccop 80286, comepxkammii 134
000 TpaH3HCTOPOB M CIIOCOOHBIM BBIMOIHSTDH JIFOObIE MPOTPAMMBI, HAlTMCAHHBIC IS
ero mpeamecTBeHHUKOB. C TeX Mop Takas MpOorpaMMHasi COBMECTUMOCTBH OCTaeTCs
OTJIMYMTEIILHBIM IIPU3HAKOM CEMEHCTBA MUKpOIIpoiieccopos Intel.

1982 r. Muru Kamop (Mitch Kapor) mpencraBun cucremy Lotus 1-2-3,
KOoTOpas modeauiia B KOHKypeHTHoM 6oproe Visicalc.

1983 r. Kopmoparust Apple Computers nocrponia nepcoHalbHbI KOMITBIOTEP
Lisa— mepBsIii 0hHUCHBIN KOMIBIOTEDP, YIPABISEMbIH MAHHITYISITOPOM MBIIIb.

1983 r. 'ubkre AUCKM MOJTYYWIH PACIPOCTPAHEHUE B KAUECTBE CTaHIAAPTHBIX
HOCHTeNeH HHPOPMALIUH.

1983 r. ®upmoii Borland Brimymien B mpogaxy xommmiastop Turbo Pascal,
paspabortanubiii Anaepcom Xeitnbcoeprom (Anders Hejlsberg).

1984 r. Co3nan nepBblii KoMITbloTep THIA Laptop (HakoJICHHBIH), B KOTOPOM
CUCTEMHBIN OJIOK 00BETMHEH C IUCIUIEEM U KJIABUATYPOU B €UHBINA OJIOK.

1984 r. ®upmer Sony u Phillips paspabortaim crangapT 3ammcu KOMIaKT-
nuckoB CD-ROM.

1984 r. Kopnopanust Apple Computer BeimycTmia kommnbiorep Macintosh xa
32-pazpsmaom mporieccope Motorola 68000 — mepByro MoOEIb 3HAMEHHUTOTO
BIIOCJICCTBUN cemeiictBa Macintosh ¢ ynoOHOM ais mosib3oBaTeNss onepanuoHHON
CUCTEMOH, Pa3BUTHIMU IpadUIeCKUMHU BO3MOKHOCTSIMH, HAMHOTO MTPEBOCXOASIIUMU
B TO BpeMs Te€, KOTOphIMH oOnanamu crangaptaeie |IBM-coBmectumbie [IK ¢ MS-
DOS. Otu xommbioTepsl OBICTPO MPUOOPENN MHIJUTMOHBI TMOKJIOHHUKOB M CTaJH
BBIYMCIUTENBHON IIaTGOPMOM sl LENBIX OTpacield, TaKuX Hampumep, Kak
U3JIaTeIBCKOE JIEJI0 U 00pa3oBaHHeE.

1984 r. IlosBumace HekoMMmepueckas kommbioTepHas cetb FIDO. Ee
co3garenu Tom [xennunrc u xon Mpaun. B 1995 rony B Mupe HacUMTHIBAIOCH
0x010 20 THICSY Y3JI0B 3TOH CETH, 00 AMHSIONIUX 3 MITH. YEIIOBEK.

1985 r. ®upma Intel Beimmycrmina mukponponeccop 80386, HacuUTHIBArOIIHIA
yxe 275000 Tpan3ucTtopoB. DTOT 32-pa3psaHBI «MHOTO33JadHBII» IPOIECCOP
obecreurBaT BO3MOXHOCTb OJTHOBPEMEHHOT'O BBITIOJHEHUS! HECKOJIBKHX MTPOTPAMM.

1985 r. beapu Crpayctpyn u3 Bell Laboratories onmyOimkoBan ommcanue
CO3JaHHOTO UM O0BEKTHO-OPUEHTUPOBAHHOTO si3bIKka C++.

1989 r. Amepukanckas pupma Poquet Computers Corporation npencrasuia
HOBBIN KOMITbIOTEp Kitacca Subnotebook — Pocket PC.

1989 r. Tum bepuepc-JIu mpemToKuI S3bIK THIEPTEKCTOBOM pazmetkn HTML
(HyperText Markup Language) B kauecTBe OAHOTO M3 KOMIIOHEHTOB TEXHOJOTHH
paspaboTku pacnpezeneHHol runeprekcroBoit cuctemsr World Wide Web.

1989 r. ®upma Intel BemmycTuna mukpomnporneccop Intel 486 DX. [Tokonenue
nporeccopoB 1486 o3HAMEHOBAIO TEpPexoJ OT pabOThl HAa KOMIIBIOTEpE uepes
KOMaHJIHYI CTPOKY K peXHMY <«yKaku W mienkam». Intel 486 cram mepBbM
MUKPOTPOIIECCOPOM CO BCTPOCHHBIM MAaTEeMAaTHUYECKHM COIPOLECCOPOM, KOTOPBIU
CYIIIECTBEHHO YCKOPWJI 00pabOTKy MaHHBIX, BBIMOJHSS CIIOXKHBIE MaTeMaTHYECKUE
AEHCTBUS BMECTO LIEHTPAJILHOTO mpoiieccopa. KommuecTBo Tpan3uctopos — 1,2 MitH.

1989 r. Kopmopamms Microsoft Bemmycrmna rpadudeckyro 06010dky MS
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Windows 3.0.

1990 r. Beimmyck 1 BBOJ B 3KCIUTyaTallMi0 BEKTOPHO-KOHBEHEpHOH cynepOBM
«Onp0pyc 3.1». Pazpaborumku — ['.I'. Ps6o, A.A. CoxomnoB, A.IO. bskos.
[TponsBoauTenbHOCT B ofHOMNporieccopHoM BapuanTe — 400 meradiiomnos.

1991 r. ®unckuii cryaent Jlunyc TopBansac (Linus Torvalds) pacripoctpanun
cpeau nojbp3oBareneld MHTepHET nepBbIi IPOTOTUII CBOEH ONEPALIMOHHOW CUCTEMBI
Linux. 3amHTepecoBaHHbIe B 3TOW pabOTEe MPOTPAMMHCTBI CTajH IOJIEPKUBATH
Linux, moGaBnsisi apaiiBepbl YCTPOWCTB, paspabaTbiBas pasHble MPOABUHYTHIC
npwiokeHust u 1p. Atmocdepa paboThl SHTY3MACTOB HaJ IOJE3HBIM MPOEKTOM, a
TaK)ke CBOOOJHOE PACHpOCTPAHEHHE M HCIIOIH30BAHUE HMCXOJHBIX TEKCTOB CTald
ocHOBOM (peHOMeHa Linux. B HacTosimee Bpems LiNUX — oueHb MoOIIIHAs cHCTEMa, K
TOMY K€ — OecruiaTHasl.

1992 r. B atom roay Hauaicst OypHBIA pocT momynsproctu Internet u World
Wide Web B cBsa3u ¢ mnosBienunem web-Opayszepa Mosaic, paspabotaHHOro B
HanmoHnanbHOM IEHTpE MO0 MPUIIOKEHUSIM JIJIS CYNIEPKOMIIBIOTEPOB B Y HUBEPCHUTETE
mrtata Unnunoiic. Pa3padorunku Opuk buna u Mapk AHapucceH.

1993 r. ®upma Intel BemycTHIA MEKpOTIpOIIECCOp Pentium, xotopslii Hayumt
KOMITBIOTEPHI paboTaTh ¢ arpudyTaMH «peajsbHOTO MHpa» - TAKUMH, KaK 3BYK,
roJIoCOBas ¥ MUChbMEHHAs pedb, PoToN300parkeHu.

1994 r. Havauo Brimycka pupmoii Power Mac cepun pupmer Apple Computers
— Power PC.

1994 r. Komnanus Netscape Communication seimyctuiia 6paysep Netscape
Navigator.

1995 r. dupma Microsoft BeimycTHIa B CBET OINEPANMOHHYIO CHCTEMY
Windows 95.

1995 r. dupma Microsoft Beimyctmina Opaysep Internet Explorer. Haganace
BOliHA Opay3epoB, B KOTopoii moka nodexmaer Internet Explorer.

1995 r. ®upma Intel Bemyctmna mMwukpompomeccop Pentium  Pro,
HAaCUMTHIBAIOIIMI 5,5 MWIJIMOHOB TpaH3UCTOpPOB. [Ipoieccop paszpadarbiBajicsi Kak
MOIIIHOE CPEJCTBO HAapaIIMBaHUs OBICTPOACUCTBHS 32-pa3psaHBIX MPUIOKEHUHN s
CepBEpOB M pabOYMX CTAHIMHA, CHUCTEM AaBTOMATH3MPOBAHHOTO IMPOEKTHUPOBAHUS,
MPOrpaMMHBIX MTAKETOB, UCTIOJIb3YEMBIX B MAIIMHOCTPOCHUH M HAay4yHOU pabote. Bee
nporeccopsl Pentium Pro ocHameHsl BTOPOH MHUKPOCXEMOM KAII-TIAMSITH, €IIe
Oo0JIbIIIe YBEIUUNBAIOIIEH OBICTPOACHCTBHE.

1997 r. @wupma Intel Bemycrmaa wmukpompomeccop  Pentium I,
HACYMTHIBAIOIINK 7,5 MIIITHOHOB TpaH3ucTopoB. [Iporieccop Pentium Il ucnonb3yer
texHosoruto Intel MMX, obGecneunBaroiyio 3¢G¢pekTuBHYI0 00pabOTKy ayauo,
BU3YaJbHBIX U rpaUUecKuX AaHHBIX. KpucTamn m MHUKpocxema BBICOKOCKOPOCTHOU
KOLI-TIAMSTH TOMEIIEHbBl B KOPIYC C OJHOCTOPOHHHM KOHTAKTOM, KOTOPBIH
yCTaHABJIMBAECTCS HA CUCTEMHOHN IUIaTe€ C MOMOIIBIO OJHOCTOPOHHETO pa3beéMa — B
OTIIMYHE OT MPEXKHUX MPOILECCOPOB, MMEBIINX MHOXECTBO KOHTAKTOB. [Ipomeccop
JaeT TOJB30BaTEIsIM BO3MOXXKHOCTH BBOJUTH B KOMIBIOTEp M 00OpabaThIBaTh
muppoBsie (HOTOM300paKEHUs, CO3/IaBaTh U PEAAKTUPOBATH TEKCTHI, MYy3bIKAIbHbIE
NPOU3BEACHHS, CLEHKH ISl JOMAIIHEr0 KUHO, MEepenaBaTh BHICOM300PaKEHUS 10
OOBIYHBIM TeJIe()OHHBIM JTUHUSIM.
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1997 r. Kommanus Sun Microsystems npunsiia cTraHmapt o0bEKTHO-OPHEH-
THPOBAHHOTO SI3bIKA MPOTPAMMHPOBaHHUs JavVa (IPOU3HOCHTCS «[XKaBa»), CO3IaHHOTO
IS peanu3anuu npuHuna «Hamnrcano ogHax bl — paboTtaet Be3ue». B mpuMeneHun
K MHTEpPHETYy Java — TEXHOJIOTHSl CO3JaHUsl «ANIUIETOB» - HEOOJBIINX MPOrpamM,
KOTOPBIE 3arpy’KaroTCsl Ha KOMITBIOTEp IMOJIb30BaTEls BMECTE CO CTPAHHIICH caiiTa u
MO3BOJISIIOT «OXHBJIATH» 3Ty CTPaHUIy. ANIUIETBI MOTYT 00O€CIeunBaTh CTPaHUIIC
JOTIOJTHUTEILHY O (GYHKIIMOHAILHOCTB, Harpumep, pean30BbIBATH
MYJIbTUILUTUKAUOHHBIE WILTIOCTPAIUH.

1998 r. Beimyck B cBeT onepanuonHoii cucremsl Windows 98.

1999 r. [TosiBenne 64-pa3psiHoro Mukpormpoieccopa Mersed.

2000 r. [TosiBnenne 64-pa3psaHbIX MEKpoTporieccopos Itanium u AMD.

2000 r. Beimyck B cBeT omnepanuonHoi#t cuctemsl Windows 2000 u Windows
ME.

2001 r. Beimyck B cBet nporpamm Windows XP u Microsoft Office XP.

2003 r. Brimyck B cBet nporpammbl Microsoft Office System.

82. Kputepumn knaccudpmkaumm KOMnbIOTEPOB.
Knaccudumkaums no noKoseHUAMm

CymiecTByIOT pa3IuyuHbIe KIacCU(PUKAIIUU KOMITBIOTEPHON TEXHUKH !
0 dTanam pa3BuTus (0 MOKOJIECHUIM);
110 ApXUTEKTYPE;
10 IIPOU3BOAUTEIBHOCTH,;
10 yCJIOBUSIM JKCIUTyaTalluH;
10 KOJIMYECTBY IPOLIECCOPOB;
110 IOTPEOUTENHCKUM CBOMCTBAM U T.J.

YeTkux rpaHul] MexXIy KJlacCaMu KOMIBIOTEpOB He cymectByer. [lo mepe
COBEPIICHCTBOBAHMUS CTPYKTYpP M TEXHOJOTMM NPOMU3BOJCTBA, IOSABIIIIOTCS HOBBIE
KJIacChl ~ KOMIIBIOTEPOB, TPaHULBl  CYLIECTBYIOIIMX  KJIACCOB  CYIIECTBEHHO
WU3MEHSIOTCH.

JleneHne KOMIBIOTEPHOM TEXHUKM Ha IIOKOJIEHUS — BECbMa YCJOBHaf,
HECTporas KJIacCH(UKALWsi BBIYUCIUTEIbHBIX CHUCTEM IO CTENEHU pPa3BUTHUSA
anmapaTHBIX U NPOTPAMMHBIX CPEJICTB, a TAKXKE CIIOCOOOB OOIEHNUS C KOMIBIOTEPOM.

WNnes nenuTh MalMHBI HA IOKOJICHUS BBI3BAHA K KMU3HU TEM, YTO 3a BpeMs
KOPOTKOW MCTOPUHU CBOETO PAa3BUTHS KOMITBIOTEpHAS TEXHHUKA Mpojesiana OOJIbIIyIo
IBOJIIOLIUIO KaK B CMBICIIC 3JIEMEHTHOH 0a3bl (JlaMIIbl, TPAH3UCTOPHI, MUKPOCXEMBI H
Ap.), TaK U B CMBICIIE U3MEHEHUS €€ CTPYKTYPBI, IMOSBICHUST HOBBIX BO3MOKHOCTEH,
pacmmpenus o0aacTeil MpUMEHEHHSI U XapaKTepa UCTIOIb30BaHUS.

K mepBomMy nmokosieHMI0 OOBIYHO OTHOCST MAaIIMHBI, CO3/JaHHBIE Ha pyOexe
50-x romoB. B ux cxemax HCIOIB30BAINCH IEKTPOHHBIC JTAMIIBl. DTH KOMITBIOTEPHI
OBUIM OTPOMHBIMH, HEYAOOHBIMH M CIUIIKOM JOPOTUMHU MAIIMHAMH, KOTOPBIE MOTIH
npuOOPECTH TOJBKO KPYIHBIE KOPIOpAMH U MpaBUTENbCTBA. Jlammbl morpebisiin
OTPOMHO€ KOJIMYECTBO AJIEKTPOIHEPTUU U BBIIECIAIN MHOTO TEILIA.

Ha6op xomana 0611 HEOOIBIIOHN, cXeMa apru(PMETHKO-TOTHIECKOTO yCTPOICTBA
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M YCTpPOMCTBa YIpaBJICHHA [OCTATOYHO MPOCTa, NPOTPAaMMHOE obecreueHue
NpaKkTUYeCKH OTCyTcTBOBano. I[lokazaremn oObeMa ONEpaTUBHON MaMATH U
OBICTpOACHCTBUS OB HU3KUMU. 711 BBOAA-BBIBOAA UCIIOIB30BAINCH NEP(OICHTHI,
nep(doKapThl, MArHUTHBIE JIEHTHI U N1€YaTAIOLIUE YCTPOUCTBA.

brictpoaeiictBue nmopsinka 10-20 Teicsd onepanuii B CEKyHY.

Ho 310 TOnpkO TexHuueckas ctopoHa. O4yeHb BakHAa M Jpyras — CIOCOOBI
UCIIOJIb30BAHMSI ~ KOMITBIOTEPOB,  CTHIb  NPOrPaMMHUPOBAHHSA,  OCOOCHHOCTHU
MaTEeMaTHIEeCKOro 00ecTeueHusl.

[IporpamMmsl 111 3TUX MaIIWH MUCAIHCHh Ha S3bIKE KOHKPETHON MAIIMHEI.
MartemaTuk, COCTaBUBIUMH NpOrpamMmy, Cajauics 3a IyJbT YIPaBJIEHUS MAallWHBI,
BBOJIMJI U OTJIQXXUBAJ NPOrpamMMbl U NMPOU3BOAMI MO HuUM cueT. [Ipouecc oTmanku
ObU1 HanboJIee TN TEIHHBIM IO BPEMEHHU.

HecmoTpss Ha OrpaHMYEHHOCTh BO3MOJKHOCTEH, 3TH MAIlMHBI [103BOJIMIN
BBITIOJIHUTH CJIOKHEHIINE pacdeThl, HEOOXOAUMBIE AJIi MPOTHO3UPOBAHUS IOTOIHI,
pelIeHus 3a/1a4 aTOMHOM SHEPTETUKU U JP.

OnbIT UCIIOIB30BAHMS MAIIMH NEPBOTO MOKOJEHUS MOKa3all, YTO CYLUECTBYET
OTPOMHBIN pa3pblB MEXKY BPEMEHEM, 3aTpauuBacMbIM Ha pa3pabOTKy MpoOrpaMm, U
BPEMEHEM CUETa.

Ot mpoOieMbl Hadamu MPEoOJeBaTh IMyTeM HHTEHCHUBHOW pa3pabOTKu
CPEICTB aBTOMATHU3AIMH MPOTPAMMHUPOBAHUS, CO3JaHUS CHCTEM OOCITYKMBAIOIINX
IporpaMM, yIpoIaromux padoTy Ha MAlINHE W YBETUYUBAIOMINX 3((HEKTHBHOCTH €€
UCIOJIb30BaHMsI. JTO, B CBOIO OYepeib, MOTPEOOBAIO 3HAYUTEIHHBIX M3MEHEHUH B
CTPYKType KOMIIBIOTEPOB, HAIPaBICHHBIX Ha TO, YTOOBl NPHOIU3UTH €€ K
TpeOOBaHMAM, BOSHUKIIUM U3 OTIBITA SKCIUTyaTalli KOMITBIOTEPOB.

OTeuecTBEHHbIE MAIIMHBI NIepBOTO MokoyieHus: MOCM (manast 3JieKTpoHHas
cuetHas MamuHa), BOCM, Crpena, Ypai, M-20.

Bropoe MOKOJICHHe KOMITbIOTEPHOU TEeXHHUKHU — MaIIuHbI,
CKOHCTpPYHpOBaHHbBIE MpuMepHO B 1955-65 rr. XapakrepusyroTcsi UCIIOIh30BAHUEM B
HUX KaK OJJEKTPOHHBIX JIaMIl, TaK M JUCKPETHBIX TPAH3UCTOPHBIX JIOTHYECKHUX
37eMeHTOB. VX omeparuBHas maMaTh ObLIa MOCTPOEHA Ha MAarHUTHBIX CEpPICYHHKAX.
B 310 Bpems crtam pacmupsThCs AMANa30H NPUMEHSIEMOro O0OpYyAOBaHUS BBOJA-
BBIBOJIA, TMOSBWJINCH BBICOKOIPOU3BOJUTENbHBIE YCTPOWCTBA [UIsi pabOTBI C
MarHUTHBIMH JICHTaMU, MAaTHUTHBIE 0apaOaHbl M IEPBbIE MATHUTHBIE TUCKH.

bricTponeiicTBUE — 10 COTEH ThICAY ONEPALMMA B CEKYHIY, EMKOCTh NaMATH —
110 HECKOJIBKUX JIECSITKOB ThHICSY CJIOB.

[TosiBunMCh Tak Ha3bIBAEMbIE SI3bIKM BBICOKOT'O YPOBHS, CPEACTBAa KOTOPBIX
JOIYCKAIOT ONHCAaHWE BCEH HEOOXOIMMOW MOCIEIOBATEILHOCTH BBIYUCIHTEIbHBIX
JEHUCTBUI B HATJIAJHOM, JIETKO BOCIIPUHUMAEMOM BH/IE.

[IporpamMma, HanmucaHHas Ha  aNTOPUTMUYECKOM  SI3bIKE, HEIOHSTHA
KOMITBIOTEPY, BOCIPUHUMAIONIEMY TOJBKO SA3BIK CBOMX COOCTBEHHBIX KOMAH]I.
[ToaToMy cHneuuManbHble NPOrpaMMbl, KOTOpPbIE HA3bIBAIOTCS TPAHCJASTOPAMM,
NIEPEBOJAT IPOrpaMMy C SI3bIKa BHICOKOTO YPOBHS Ha MAIlIMHHBIN A3BIK.

[TosiBuncss mmpokuit HAO60p OMOIMOTEYHBIX NPOTPAMM JUIsI  PEUICHHS
pPa3HOOOpa3HBIX MaTeMaTHuecKuxX 3anad. IlosBMIMCH MOHUTOPHBIE CHUCTEMBI,
YIPaBJAOIINE PEKUMOM TPAHCISALMU M MCHOJHEHMs nporpamM. M3 MOHHUTOpPHBIX
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CHCTEM B JAJIbHEUILEM BBIPOCIM COBPEMEHHBIE ONEPALIMOHHBIE CUCTEMBI.

OnepanuoHHass cucTeMa — OTO BaXHEWIIas YacTb IPOTPAMMHOTO
obecrieueHnsi KOMIBIOTEPA, MpeJHa3HAYCHHAS ISl aBTOMATHU3AINH TUTAHUPOBAHUS U
OpraHu3anuy Tmporuecca oO0pabOTKM TporpamMM, BBOJA-BBIBOJA W YNPABICHHS
JNAHHBIMM, PAaCIpPENEICHUs PECypCOB, NOATOTOBKM M OTIAAKU IPOrpamMM, IPYTIHX
BCIIOMOTATENbHBIX ONepannii 00CTyKUBaHUS.

Takum  oOpa3oM, omepamvoOHHAs CHCTEMa  SBIAETCA  IPOTPAMMHBIM
pacIIMPEHUEM YCTPOMCTBA YIIPABICHUS KOMIIBIOTEPA.

JUis HEKOTOPBIX MAIIMH BTOPOTO TOKOJEHHS YK€ OBUIM  CO3HaHbI
OIIEPALlMOHHBIE CUCTEMBI C OTPAHUYEHHBIMU BO3MOXHOCTSIMH.

MammuaaM ~ BTOpOTO  TOKOJIGHHMsT  Obula  CBOWCTBEHHAa  IMpOTpamMMHast
HECOBMECTHUMOCTh, KOTOpasi 3aTpyAHsIa OPTaHU3aLNI0 KPYIHBIX WH()OPMAIIMOHHBIX
cucreM. [loatomy B cepeamne 60-x TOOOB HaMETHWJICS MEPEXOA K CO3TAHUIO
KOMIIBIOTEPOB, IIPOTPAMMHO COBMECTHUMBIX M IIOCTPOCHHBIX HAa MUKPOIJEKTPOHHOU
TEXHOJIOTHYECKO Oase.

MamuHabl TpeThero MOKOJeHHMsl CO3JaHbl IpuMepHo mocie 60-X romos.
ITockonbKy npouecc co3aaHus KOMIBIOTEPHOW TEXHUKH ILIEJI HENPEPHIBHO, U B HEM
y4acTBOBAJIO MHOJKECTBO JIIOJAEH M3 Pa3HbIX CTPaH, UMEIOUIUX [EJI0 C PELlICHUEM
pPasNUYHBIX TPOOJIeM, TPYAHO U OECIOJIE3HO THITAThCS YCTAHOBUTH, KOT/IA
«IIOKOJICHHE» HAUYMHAJIOCh M 3aKaHYMBaJIOCh. Bo03MOHO, HauOojee BaXKHBIM
KPUTEpPUEM DPA3ITUYMS MAIIUH BTOPOIO U TPETHETO MOKOJEHUMN SIBISETCS KPUTEPUH,
OCHOBAHHBIN HA MOHATHHN apXUTEKTYPHI.

MamuHbl TpeThero NOKOJEHUS — 3TO CEMEHUCTBA MAIIMH C €IUHOM
aApPXHUTEKTYpPOH, T.€. MPOrPaMMHO COBMECTUMBIX. B KauecTBe 3JieMeHTHON 0a3bl B HUX
HCIIOJIB3YIOTCSl MHTETPAJIbHBIE CXEMBI, KOTOPBIE TAK)KE HAa3bIBAIOTCS MUKPOCXEMAMMU.

Mamussl TPETBEro IOKOJIEHHUS HUMEIOT Pa3BUTHIE OINEPALMOHHBIE CUCTEMBI.
Onu 005a7a10T BO3MOXKHOCTSAMH MYJIbTUIIPOTPAaMMHUPOBAHHS, T.€. OJHOBPEMEHHOTO
BBIIIOJTHEHUSI HECKOJIBKUMX IporpamMm. MHoOrue 3ajauyd YIpaBl€HUS NaMSAThIO,
YCTPOHCTBAMU M pecypcamu cTana OpaTh Ha ceOsl omepanroHHas CHCTEMa WU JKe
HEIMOCPEICTBEHHO caMa MallnHA.

[Tpumeps! MmamuH TpeTbero nmokoieHus — cemerictsa IBM-360, IBM-370, EC
OBM (Eaunas cucrema 9BM), CM DBM (CemeiictBo Manasix D9BM) u np.

bricTponeiicTBHE MallMH BHYTPH CEMEHCTBA H3MEHSETCA OT HECKOJIBKHUX
JNECATKOB ThHICAY A0 MWIIMOHOB OIepaluid B CEKyHAY. EMKOCTbH oOmepaTuBHOU
MIaMSATH JOCTUTAET HECKOJIbKUX COTEH THICSY CIIOB.

KpaTkoe onucanue npouecca U3roToBJaeHUs MHKPOCXeM

1. Pa3paboTyuku ¢ MOMOIIBIO KOMIIBIOTEPA CO3/IAI0T AJIEKTPUUECKYIO CXEMY
HOBOM MHKpPOCXeMBbI. JlJIi 3TOro OHM BBOJAT B KOMIIBIOTEP IEPEYECHBb CBOMCTB,
KOTOPBIMH JOJDKHA 00JIafaTh MUKPOCXEMa, @ KOMIIBIOTEP C MOMOIIBIO CHEUATbHON
porpaMMbl paspalbarbiBaeT JETAIbHYIO CTPYKTYPY COEAMHEHUN M KOHCTPYKLUI
BCEX B3aUMOJECHCTBYIOIIUX JIEMEHTOB MUKPOCXEMBI.

2. KommproTep €O37aeT CXEMBbl PACIOJIOKEHHUSI HJIEMEHTOB Ha IMOBEPXHOCTH
IIOJIyIIPOBOJHUKOBOIO KpuCTauia KpemHusA. [Io 3TMM cxemaM H3roTaBIMBAIOTCA
¢doTomabmoHsl — CTEKJISHHBIE IUIACTHHKH CO INTPUXOBBIM PHCYHKOM. Yepes
¢oTomabmoHbl CHENUATbHBIMU JIAMIAMU WM HWCTOYHHKAMH PEHTTEHOBCKOTO
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U3Iy4YCHHS, a WHOTJA, W DJIEKTPOHHBIMH IyYKaMH, OCBEHIAOT (3aCBEYUBAIOT)
HAaHECEHHBIN Ha MOBEPXHOCTh KPUCTAJUIA KPEMHUS CJIOM (OTO- MITH, COOTBETCTBEHHO,
PEHTITE€HOUYBCTBUTEIBHOIO JIaKa.

3. 3acBeuennsle (WM, HA00OPOT, HE3ACBEUCHHBIE) YYACTKH JIaKa MEHSIOT CBOU
CBOICTBA U YJAISIOTCSA CHELUATbHBIMU PACTBOPUTEISIMU. DTOT MPOLIECC HA3bIBAETCA
TpaBlieHHEM. BMecTe ¢ TakoM ¢ IOBEPXHOCTU KpUCTAJIJIA KPEMHHUSI YIAs€TCs U CIION
OKHCJA, U 3TH MECTa CTAaHOBATCSA JOCTYHNHBIMHM JJIsl JIETUPOBAHUS — BHEAPEHMS B
KPUCTAJUNIMYECKYIO PEIIETKY KpeMHHUs aToMOB Oopa mim ¢ocdopa. Jlermpoanue
00bIYHO TpeOyeT HarpeBa IUIACTUHKH B IMapax Hy>kHOTo 35eMenTa 10 1100-1200 C.

4. TlocnenoBaTtenbHO MEHSS MAOIOHBI M MOBTOPSS NPOLEAYPHI TPABICHUS U
JIETUPOBAHUS, CO3JAI0OT OJIMH 3a JAPYTUM CIOoM Oynymieid Mukpocxemsl. [Ipu sTom Ha
OJHOM IUJaCTUHKE KpHUCTaJla KPEMHHS CO3[aeTCsi MHOYKECTBO OJIMHAKOBBIX
MHUKPOCXEM.

5. Kaxnas Mwukpocxema mnpoepsieTcss Ha paboTocnocoOHOCTh. Heroanbie
BBIOPAaKOBBIBAIOTCH.

6. [Tocne 3aBepmieHUs1 BCEX OMEpaIMii IUIACTHHKHU Pa3pe3aloTcs Ha OTAEIbHBIC
KPUCTAJJIMKM ¢ MUKPOCXEMaMHU, K HUM MPUCOEANHSIOT BBIBOABI U YCTAHABIUBAIOT B
KopIryca.

YerBepToe MNOKOJEHHME — 3TO TEIEPEIIHEE I[OKOJIEHHE KOMIIBIOTEPHOU
TEeXHUKH, pa3padborannoe nocie 1970 roaa.

Haunbonee BaxHbIli B KOHLENTYaJlbHOM OTHOIIEHUM KPUTEPUH, IO KOTOPOMY
3TU KOMIIBIOTEPHI MOKHO OTJEIUTh OT MAIIMH TPETHErO MOKOJIEHHS, COCTOUT B TOM,
YTO MalIMHBI YETBEPTOTO MOKOJICHHS MPOESKTHPOBAIHNCH B pacuere Ha 3P (eKTUBHOE
UCII0JIb30BAHNE COBPEMEHHBIX BBICOKOYPOBHEBBIX SI3BIKOB M YIPOLIEHUE Ipoliecca
IPOrpaMMUpPOBAHUS JIJIs1 KOHEYHOTO I0JIb30BaTEIS.

B annmapaTypHOM OTHOIIEHMM JJII HUX XapaKTEPHO LIMPOKOE MCIOJIb30BAaHUE
MHTETPAJbHBIX CXEM B KadecTBe OJJEMEHTHOM ©0a3pl, a TakkKe HaJInIue
OBICTPOJCHCTBYIOIIMX 3alIOMUHAIOIINX YCTPOMCTB C TPOM3BOJBHOW BBIOOPKOM
€MKOCTBIO B JI€CATKU MEradair.

C TouKkHM 3peHUsl CTPYKTYpPbl MalIUHBI 3TOTO MOKOJIEHUS MPEACTABISIOT COO0M
MHOTOIPOLIECCOPHBIE M MHOTOMAIIMHHBIE KOMIUIEKCHI, paloTaiue Ha OOIIyIo
naMsTh W OOIIee TMoje BHENIHUX YCTPOUCTB. bwIcTpomeiicTBHE COCTaBISET [0
HECKOJIbKUX COTEH MWIJIMOHOB ONEPALMI B CEKYHy, EMKOCTb ONIEpaTUBHOM NaMsTH
nopsiaka gopoautes o 2 ['6air.

JI1s1 HUX XapaKTEepHBI:

IIPUMEHEHNE NIEPCOHAIBHBIX KOMIIBIOTEPOB;

TeJIeKOMMYHHKAIIMOHHAsi 00paboTKa JaHHBIX;

KOMIIbIOTEPHBIE CETH;

IMPOKOE MMPUMEHEHUE CUCTEM yIpaBlieHus 6a3aMu TaHHBIX;

AJIIEMEHTHl WHTEIIEKTYaJIbHOTO TOBEJCHUS CUCTEM OOpabOTKHM MaHHBIX H
YCTPOMCTB.

Pazpabotka mnocienyromux IOKOJEHUH KOMIIBIOTEPOB MPOU3BOJIUTCS Ha
OCHOBE OOJBIIMX WMHTETPAIBHBIX CXEM MOBBIMIEHHOW CTEMEHH WHTErPalnH,
UCTIOJIb30BaHHS OTITOYJIEKTPOHHBIX IPUHIUIOB (JIa3epsl, Tostorpadus).

61



PazButne wuper Takke MO NYyTH <UHTEIUIEKTYAIM3aLUU» KOMIIBIOTEPOB,
yCTpaHeHUs: Oaphepa MEXIy 4YelIOBEeKOM W KommbioTepoMm. KommbroTepsl OymyT
CrIOCOOHBI BOCIIPUHUMATh WH()OpPMANMIO C PYKOIHMCHOTO WM MEYaTHOTO TEKCTa, C
OJJaHKOB, C YEIIOBEYECKOTO TOJI0CA, Y3HABaTh TOJB30BATENS IO  TOJIOCY,
OCYLIECTBIIATH MIEPEBOJ C OJHOTO SI3bIKA HA APYTOM.

B kommbrorepax maToro moKOJEHUs MPOU30MIAET KAYECTBEHHBIN MEPEXO] OT
00paboTKH JaHHBIX K 00pabOoTKe 3HAHUM.

ApXuUTEKTypa KOMIIBIOTEPOB OYIyIIeTro MOKOJEHUs OyAeT cojepkaTh IBa
OCHOBHBIX Oyioka. OJIMH W3 HUX — ATO TPAIUIMOHHBIN KommbioTep. Ho Temeps oH
JUIIEH CBS3M C TMOJh30BaTElIeM. OTy CBS3b OCYIICCTBISET OJIOK, Ha3bIBA€MBIi
TEPMUHOM «HHTEJUICKTyalbHbIN uHTEpdelc». Ero 3agaya — MOHATH TEKCT,
HAIMCAHHBIA HAa €CTECTBEHHOM SI3bIKE M COJEP KAl YCIOBUE 33aJa4H, U NIEPEBECTU
€ro B paboTarolyo NporpaMmy sl KOMIIbIOTEPA.

Byner taxxe pemarscs npobiieMa eNeHTpaIn3aIii BBIYUCICHUHN C TTOMOIIBIO
KOMIIBIOTEPHBIX CEeTeH, KaK OOJBINX, HAXOMAIIUXCS HAa 3HAYUTEIHHOM PACCTOSTHUU
Opyr OT Jpyra, TaKk W MHHHUATIOPHBIX KOMIIBIOTEPOB, PA3MELICHHBIX HA OJHOM
KpUCTAJLIE OJTYPOBOJHUKA.

§3. Knaccudmkaumsa no ycnoBusiM aKkcnnyatauum

[To ycnoBusiM 3KCITyaTaliuu KOMIBIOTEPHI JEATCS HA J[Ba TUIIA!

oucHbie (YHUBEpCATbHEIE);
CHelUaJIbHbIE.

Od¢ucHble mnpeaHazHayeHbl ISl PELICHMs] LIMPOKOro Kiacca 3agad Ipu
HOPMAaJIbHBIX YCIOBUAX IKCIUTyaTalUu.

CrnenuajibHble KOMIBIOTEPHI CIyKaT Al pemieHust OoJjiee y3KOro Kiacca
3aJa4  WIM Jake OJHOM 3ajadd, TpeOyromeld MHOTOKPAaTHOTO peIIeHHus, U
(GYHKIIMOHUPYIOT B OCOOBIX YCIOBHUSX OKCIUTyaTallud. MaIIWHHBIE PECYPCHI
CIIEIMAIbHBIX KOMIIBIOTEPOB 4acTo orpaHudeHbl. OAHAKO WX Yy3Kas OpHUEHTaIusd
MO3BOJISIET PEaM30BaTh 3aIaHHBIA Ki1ace 3aa4 Hanboee 3pPEeKTUBHO.

CnenuanbHble KOMIBIOTEPHI YIPABISIOT TEXHOJOTHUYECKUMH YCTaHOBKAMH,
paboTaroT B ONEPAMOHHBIX WM MAalIMHAX CKOPOM MOMOIIM, HA paKkeTax, cCaMoJIeTax
U BepTOJieTaX, BOJMW3HM BBICOKOBOJIPTHBIX JMHUW Iepenad WId B 30HE JEHCTBHS
pazapoB, paavoNepeNaTYMKOB, B HEOTAIUIMBAEMbIX IMOMEIIEHMSX, MOJ BOJOW Ha
IyOWHEe, B YCIOBHSIX TMBUIA, TPS3U, BUOpANWii, B3PBHIBOOMACHBIX Ta30B W T.II.
Cy1iecTByeT MHOTO MOJEIIe TakuX KOMIbIOTEepoB. [lo3HaKOMUMCS ¢ OJTHOW U3 HUX.

Kommerotep Ergotouch (Oprortady) wucmoaHeH B JUTOM aJlOMHUHHUEBOM
MOJHOCTPIO  TE€PMETUYHOM  KOPIYCE, KOTOPBIM JIETKO  OTKpBIBAae€TCs  JJiA
obcmyxkuBanus. CTEHKM  KOMIIbIOTEpa  MOTJIOMIAIOT  TPAKTHYECKH  BCE
AJIEKTPOMATHUTHBIC M3ITYYEHUSI KaK U3HYTPH, TaK U CHapYyku. MamuHa 000pyoBaHa
9KpaHOM, YyBCTBUTEIbHBIM K MPUKOCHOBEHUSIM. KoMIbIOTEp MOXKHO, HE BBIKJIIOYAs,
MBITh W3 TUIAHTa, Je3UHPUIUPOBATH, JI€3aKTUBUPOBATH,  00E3KUPUBATH.
Bricouaiiimas HaJeKHOCTh MO3BOJISIET UCIIOJIb30BaTh €r0 KaK CPEACTBO YNPABICHUS U
KOHTPOJISI TEXHOJIOTUYECKUMHU TIPOIleCCaMU B peaibHOM BpemeHu. Kommbiorep Jierko
BXO/JIUT B JIOKAJIbHYIO CETh NPEANPUATHS.
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Baxnoe HampaBieHHE B CO3JaHMM INPOMBIIIICHHBIX KOMIIBIOTEPOB —
pa3paboTka «OmepaTopcKkoro wuHTepdeiica» — MyIbTOB YNPABICHUS, TUCIUICEB,
KJIaBUATyp U YKa3aTEJIbHbIX YCTPONCTB BO BCEBO3MOXKHBIX MCHOJHEHMSX. OT 3THX
W3JICTIMHA HAMPSIMYIO 3aBHCUT KOM(MOPTHOCTh M PE3yJIbTaTUBHOCTH TPY1a OTIEPATOPOB.

84. Knaccudukaums no npomsBoanTenbHOCTU U XapaKTepy
MCMONb30BaHUSA

[To MpoW3BOANTENHHOCTH M XapaKTepy HCIOIb30BAHUS KOMIBIOTEPHI MOXKHO
YCJIOBHO MOJPA3/ACIUTh HA'

MUKPOKOMIIBIOTEPHI, B TOM YHCJIE — IEPCOHATBHBIE KOMITBIOTEPHI;
MUHUKOMITBIOTEPHI;

MaitH(peimbl (YHUBEpCATbHBIE KOMITBIOTEPHI);
CYTIEPKOMITBIOTEPHI.

MuKpokoMNbIOTEPbl — 3TO KOMIBIOTEPH, B KOTOPBHIX IIEHTPAIbHBIN
MIPOIIECCOP BHITIOJIHEH B BUIE MUKPOTIPOIIECCOPa.

[IponBunyTHIE MO JIeTH MUKPOKOMIBIOTEPOB UMEIOT HECKOJIBKO
MUKpOTpOIiecCOpoB. [Ipon3BOANTENHHOCT, KOMIIBIOTEPA OMpENEISETCS HE TOJBKO
XapaKTepUCTUKAMHU MTPUMEHSIEMOTO MUKPOIIPOLIECCOPa, HO U EMKOCTBIO ONIEPATUBHON
NaMsATH, TUIIAMHA epUPEPURHBIX YCTPOUCTB, KaYECTBOM KOHCTPYKTHBHBIX PEIICHUN
u Jp.

MuKpOKOMIBIOTEPHl TMPEACTABIAIOT CO00W HWHCTPYMEHTHI JJIsl  pPELIeHUs
Pa3HOOOpa3HBIX CJHOXKHBIX 3amad. MX MHKpOMpOLmeccopbl C KakIbIM TOJAO0M
YBEIMYMUBAIOT MOIINHOCTh, a mepudepuifHple ycTpoicTBa — 3()PEKTUBHOCTD.
brictpoaeiictBue — nopsiaka 1-100 MUIITMOHOB omepanuii B Cex.

Pa3HOBHIIHOCTH MUKPOKOMIIBIOTEPA — MHUKPOKOHTpPOJIEP. DTO OCHOBAaHHOE Ha
MUKPOTPOIIECCOPE CIENUATHU3UPOBAHHOE YCTPONCTBO, BCTPAMBAEMOE B CHCTEMY
YIPABJICHUS WIN TEXHOJIOTUYECKYIO JIMHUIO.

IMepconanbubie kommboTepsl ([IK) — 3TO  MHKPOKOMITBIOTEPHI
YHUBEPCAJIBHOTO HA3HA4Y€HHS, pAaCCUYUTAHHbIE HA OJHOTO IOJIb30BATENs U
YIPABJIIEMbIE OJJHIM YEJIOBEKOM.

B kmacc mepcoHaNbHBIX KOMIBIOTEPOB BXOIAT Pa3IMYHbIE MAIIMHBI — OT
JEMIeBBIX JOMAIIHUX W UTPOBBIX C HEOOJBIION ONMEpPaTUBHON MaMSATHIO, C MAMSTHIO
pOorpamMMbl Ha KaCCETHOH JIGHTE U OOBIYHBIM TEJIEBH30pOM B KadecTBe auciuies (80-
€ TOJBI), O CBEPXCJIOKHBIX MAIIMH C MOIIHBIM IPOIECCOPOM, BHHYECTEPCKHM
HAKOIUTEJIEM €MKOCTbI0 B COTHM [wrabaiiT, ¢ UBETHBIMH TpadUuIEeCKUMU
YCTPONCTBAMHU BBICOKOTO pa3peUIeHHs, CPEICTBaMU MYJIbTUMEANA W APYTUMU
JOTIOTHUTENFHBIMH YCTPONHCTBAMH.

[lepcoHanbHBIA ~ KOMIIBIOTEP  JOJDKEH  YAOBIETBOPATH  CIEAYIOIIUM
TpeOOBAHUSM:

CTOMMOCTH OT HECKOJILKUX COTEH 10 5-10 Thic. M10/1apoB,
HaJM4Yue BHEITHUX 3Y Ha MarHUTHBIX JUCKaX;

o0BeM orepaTuBHOM MaMsATH He MeHee 32 MOaiit;
HaJIMYUE OTIEPAIIMOHHON CHCTEMBI,
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CIIOCOOHOCTH paboOTaTh ¢ IPOrpaMMaMH Ha s13bIKaX BBICOKOTO YPOBHS;
OpHEHTAIUs Ha MoJIb30BaTelsi-HenpodeccuoHana (B MPOCTHIX MOJIEISX).

MuHHKOMIBIOTEPAMH U CYIEPMUHHKOMIbIOTEPAMM HA3bIBAIOTCS MAIIUHBI,
KOHCTPYKTHBHO BBITIOJHEHHBIE B OJHOM CTO¥KE, T.€. 3aHMMAIOIue 00beM MOpsIKa
MoJIOBUHBI KyOoMmeTrpa. Celyac KOMIIBIOTEPHI 3TOTO Kiacca BBIMHPAIOT, yCTYyIas
MECTO MHUKPOKOMIIBIOTEPaM.

MbiitHpelMbl TpeAHA3HAYEHBl UL PELICHMS IIUPOKOIo KJlacca Hay4dHO-
TEXHUYECKHX 3a/Jad H SBIAIOTCS CIOXHBIMH H JOPOTHMH MamuHamu. HMx
1enaecooOpa3Ho MPUMEHSITh B 00NbIuX cuctemax npu Hannduu He meHee 200 — 300
pabo4ux Mecr.

[{enTpanm3oBanHas 00pabOTKa TaHHBIX Ha MAIIH(periMe 00X0AUTCS MPUMEPHO
B 5—06 pa3 gemesne, yeM pacmpeneieHHas 00paOoTKa NMpU KIUEHT-CEPBEPHOM
MOJIXO0/IE.

W3Bectuprii MaitHpeiivm S/390 ¢pupmer IBM 00bdHO OCHamaercss He MeHee
yeM Tpems mpoieccopamu. MakcuManbHBIH OOBEM ONMEPATHBHOTO XpaHEHUS
nocruraet 342 Tepabaiit.

[Ipon3BOAUTENHHOCTD €r0 MPOLECCOPOB, MPOIMYCKHASI CIIOCOOHOCTH KaHAJIOB,
00BbEM OIepaTHBHOTO XPaHEHHWS MO3BOJIAIOT HAPAIIWBATHh YHCIO PabOYMX MECT B
nauanazoHe oT 20 1o 200000 ¢ momoIbI0 TPOCTOro J00aBIEHHUS MPOIECCOPHBIX IUIAT,
MOJyJIEH ONIEPATUBHOM MaMATH U AUCKOBBIX HAKOIIUTEIICH.

JlecsaTku MIHHPPEHMOB MOTYT paboTaTh COBMECTHO MO YIPaBICHUEM OJHOM
OTIEPAIlMOHHON CUCTEMBI HaJl BBHITIOJIHEHUEM €IMHOH 3aa4H.

CynepkoMnblOTepsl — 3TO  OYEHb  MOIIHBIE  KOMIBIOTEPHl  C
npou3BoanTeIbHOCTRIO cBBIme 100 meraduronos (1 Meradion — MUITHOH oneparuii
C TUIABAIOMICH TOYKOW B ceKyHIy). OHU Ha3bIBAIOTCS CBEPXOBICTPOACHCTBYIONIUMH.
OTH MallWHBI IPEICTABISIIOT COO0H MHOTOIPOIIECCOPHBIE U (MJIM) MHOTOMAIITHHEIC
KOMIUIEKCHI, paboTaromue Ha OOy maMsATh U OOIIee MoJie BHEITHUX YCTPOUCTB.
PasnnyaioT CcynepKOMIBIOTEpHI CpEOHEro Kiacca, Kiacca BBIIIE CPETHET0 U
nepeanero kpas (high end).

ApXHTEKTypa CyNEepKOMIIBIOTEpPOB OCHOBaHAa Ha UAEIX MapajuleNu3Ma |
KOHBEWEPHU3AIUU BBIYMCICHUM.

B »TuX MammHax mapaiienbHO, TO €CTh OJHOBPEMEHHO, BBITIOJIHSAETCS
MHOXKECTBO  IIOXOXXHX  omepanuid  (3T0  Ha3bBaeTCI  MYJBTHUIPOIECCOPHOM
o0OpaboTkoii). Takum 00pa3oM, CBEPXBBICOKOE OBICTPOJICHCTBHE 00CCIICYNBACTCS HE
JUTSL BCEX 3a]1a4, a TOJIBKO IS 3a7a4, MOIJAI0IINXCSI paciapasuieTNBaHuIO.

Yro Takoe koHBeiepHas o0Opabotka? IlpuBenem cpaBHEHHE — Ha KaXIOM
paboyem mMecTe KOHBEiepa BBIMOIHAETCS OJHH IIar MPOU3BOACTBEHHOIO MpoIecca, a
Ha BceX paboumx MecTax B OJHO M TO e BpeMsi o0pabarbIBalOTCs pa3IHUYHbBIC
M3JIEeHs] Ha BCEBO3MOXKHBIX CTanusax. [lo TakoMmy mpUHIMITY YCTPOEHO apu(PpMETHKO-
JIOTUYECKOE YCTPONCTBO CYNEPKOMITHIOTEPA.

OTanuuTenbHOH OCOOEHHOCTBIO CYNEPKOMIBIOTEPOB SIBISIOTCS BEKTOPHBIC
MPOIIECCOPHI, OCHAUICHHBIE aNmapaTypod Jjis MapajUieIbHOTO  BBITIOJHEHUS
omiepanuii ¢ MHOTOMEPHBIMH ITU(PPOBBIMUA 00BEKTAaMHU — BEKTOPaMH U MaTtpuiamu. B
HUX BCTPOEHBI BEKTOPHBIE PETUCTPbI M INAPAJUICIBHBIA KOHBEUEPHBIM MEXAHU3M
o6pabotku. Ecan Ha 00BIYHOM IpoLIecCcOpe MPOTPaAaMMHUCT BBITIOJHSET OTEepaiui Hal
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KaXIbIM KOMIIOHEHTOM BEKTOpa MO OYEpeaH, TO Ha BEKTOPHOM — BBIJAET Cpasy
BEKTOPHBIE KOMaH/IbI.

BexTtopHas ammaparypa O4eHb J0pora, B YaCTHOCTH, IMOTOMY, YTO TpeOyeTcs
MHOTO CBEPXOBICTPOEHCTBYIOIIEH MaMSATH O]l BEKTOPHBIE PETUCTPHI.

Haunbonee pacmpocTpaHeHHBIE CYNEPKOMIIBIOTEPHl — MAaCCOBO-TIAPAIIJICIbHbIE
KOMIIBIOTEpHBIE  cucTeMbl. OHUM  HUMEIT  JECATKH  THICSY  IMPOIECCOPOB,
B3aUMOJICHCTBYIONINX Yepe3 CII0XKHYI0, HePApXUUECKH OpPraHHU30BAaHHYIO CHCTEMY
MaMSTH.

Cynep-KOMITBIOTEPHl  MCIIONB3YIOTCSl JAJIsi PEIIEHUS CIIOXKHBIX M OOJBIINX
HAYYHBIX 33/1a4 (METEOPOJIOT s, THAPOJUHAMUKA H T. 11.), B YIIPaBICHUH, Pa3BeIKe, B
KauecTBE LEHTPATN30BAHHBIX XPAaHWINL] HHPOPMAIIUU U T.1I.

OnemeHTHast 6a3a — MHUKPOCXEMBI CBEPXBBICOKOM CTENIEHN HHTETPAIIHH.

[TopTraruBHBIE KOMITBIOTEPHI OOBIYHO HYKHBI PYKOBOAHUTENSIM MPEANPUSTUH,
MEHEKepaM, YUCHBIM, KypHAIUCTaM, KOTOPBIM MPUXOIUTCS paboTaTh BHE oduca —
70Ma, Ha TPE3eHTANNAX WIA BO BpeMsl KOMaHIUPOBOK.

OcHOBHBIE PA3HOBUAHOCTH MMOPTATUBHBIX KOMITBIOTEPOB:

L aptop (HakoneHHuK, OT |ap — kosieHo u top — mosepx). 1o pasmepam GU30K
K o00bruHOMY moprdento. [lo ocHOBHBIM XxapakrepuctukaMm (ObICTpozaeicTBUE,
namsTh) MPUMEPHO cooTBeTcTBYeT HactoibHbIM [IK. Ceiliyac KOMIBIOTEPHI TOTO
THIIA YCTYNAIOT MECTO €IIe MEHBIINM.

Notebook (6ioknoT, 3amucHas kHWKKa). [o pasmepam oH Onrke K KHHTE
kpynHoro (opmara. Mmeer Bec okoso 3 kr. [lomemaercs B moprdenb-qurmomar.
Jlnst cBsizu ¢ opucoOM ero OOBIYHO KOMIUIEKTYIOT MojeMoM. HoyTOyku 3adacrtyto
cHaOxarot npuBogamu CD-ROM.

MHorue coBpeMeHHBIE HOYTOYKH BKJIIOYAIOT B3anMO3aMEHseMble OJOKH CO
CTaHJAPTHBIMH pa3zbeMaMHu. Takue MOIyau NOpeIHa3HaYeHBl [JIsl O4YeHb pPa3HBIX
¢byHkui. B 04HO ¥ TO e THE310 MOXKHO 1O Mepe HaJ0OHOCTH BCTAaBJIATH MPUBOJ
KOMITaKT-JUCKOB, HAKOMUTEIb HAa MAarHUTHBIX JUCKAaX, 3allacHyl OaTapeio Win
cheMHBIN BuHUEcTep. HoyTOyK ycTOW4YuB K cO0siM B sHEpronuTanuu. Jlaxe eciau oH
MOJIy4aeT JIHEPrui0 OT OOBIYHOM SIEKTPOCETH, B Cllydyae Kakoro-aubo c0osi oH
MTHOBEHHO NIEPEXOIUT Ha MMUTAHUE OT aKKyMYJISITOPOB.

Palmtop (HamagoHHHMK) — camble MajCHbKHE COBPEMCHHBIC IEPCOHAIbHBIC
KOMITBIOTEpPHI. YMEMIAIOTCSl Ha JaJoHW. MarHuTHblE IUCKA B HHX 3aMEHSET
HHEPrOHE3aBHUCUMAs IJIEKTPOHHAs mamsATh. Her u HakomurTeneil Ha AMCKax — OOMEH
uHpopMaIHeld ¢ OOBIYHBIMH KOMIIBIOTEpaMH HACT JIMHUSAM cBsizu. Eciam Palmtop
JOTIOTHATh HAOOpOM JENOBBIX MPOTPaMM, 3alMCAaHHBIX B €r0 MOCTOSHHYIO MaMSTh,
MOJIYyYHTCS ITepCOHaIbHBIN 1 poBoii momoniHuk (Personal Digital Assistant).

Bo3MOXHOCTH MOPTATUBHBIX KOMIBIOTEPOB TOCTOSIHHO — PaCIIUPSIOTCS.
Hanpumep, coBpeMeHHbII kapMmanHbIH koMmiblorep IPAQ 3150 pacnonaraer Bcem
HEOOXONMMBIM JUISi: BEACHHWS CIHCKA 3a/1ad, XpaHeHHWs 3alicoK, BKIIOYas
aynuoGaiiiel, padoThI ¢ KaJleHIapeM, YTEHHUS IEKTPOHHON MOYTHI, CHHXPOHHU3ALUH C
PC, mo6uinbHbIM TenedoroM. [Tomumo 3Toro iPAQ mo3BosisieT: mpourpeiBaTh BUIEO
¥ 3BYKOBBIE DPOJUKH, OpoauTh 1mo MHTepHeTy, mpocMaTpuBaTh W PENAKTHPOBATH
JOKYMEHTBl W JJIEKTPOHHBIE TAaONMUIBl, XpaHWUTHh (haliIbl, UCKaThb B HUX CIJIOBA,
MPOCMAaTpPUBATh KAPTHUHKU BECTH JOMAIIHIOK OyXTaiTepuio, UrpaTh B UIPHI, YUTATh
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JJIGKTPOHHBIE KHUTH ¢ mnomomipio Microsoft Reader, monnomenHo paborats ¢
IPOrpaMMHBIM 00ECTICYCHHEM.
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MABA 4.
NMPOrPAMMHOE OBECIEYEHUE

81. NoHATMEe nporpaMmMHoOro obecneyeHus

[Ton npoepammmubiv _obecneuenuem (Software) moHuMaeTcs COBOKYIHOCTB
OPOTPaMM, BBITIOTHAEMbIX BEIYUCIUTEIbHON CHCTEMOM.
K mporpammuaomy obGecrieuennto (I10) orHOCHTCS Takke Bcs 00JacTh Jesi-
TEJIBLHOCTHU N0 MPOEKTUPOBAHUIO U pa3padoTke [10:
TEXHOJIOTHS MPOCKTUPOBAHUS MporpamMm (HAmpumep, HUCXOISIISe MPOCK-
THUPOBAHHUE, CTPYKTYPHOE M OOBEKTHO-OPHEHTHPOBAHHOE MPOCKTUPOBAHNUE
¥ p.);
METO/IbI TECTUPOBAHHUS IPOTPAMM;

METO/IbI I0Ka3aTeIbCTBA MPABMILHOCTH MPOTPAMM;

aHaJIn3 KauecTBa pabOThI MPOTPaMM;

JOKYMEHTHPOBAHHE MPOTPAMM;

pa3paboTKa U HCIOIB30BaHUE MMPOTPAMMHBIX CPEACTB, 00JIEr4aromux mpo-
[[ECC MPOEKTUPOBAHUS TPOTPAMMHOTO 00ECIICUeHHUS, U T.1I.

[IporpammHOe obecniedeHne — HEOTheMJIEMasi 4YacTh KOMIIBIOTEPHOU CHUCTe-
Mbl. OHO SBJISIETCS JIOTHYECKUM IPOJIOJKEHHEM TeXHMUecKuXx cpencTtB. Cdepa mpu-
MEHEHUS! KOHKPETHOTO KOMITBIOTEepa OTpeAensieTcs: co3aanubM ais Hero [10.

CaMm o cebe KOMIBbIOTEp HE 00JIaZjaeT 3HaHUSIMU HU B OJTHOM 00JIaCTH TpHUMe-
HeHUs. Bce 3TW 3HaHMSA COCPENOTOYEHBI B BBIMOJHAEMBIX Ha KOMIIBIOTEpAX IPO-
rpaMMax.

[Iporpammuoe obecriedeHre COBPEMEHHBIX KOMIBIOTEPOB BKIIFOYAET MUJLINO-
HBI IPOTPAaMM — OT UTPOBBIX /10 HAYIHBIX.

82. Knaccudumkaums nporpammHoro odecneyeHus

B mepBom mnpuOmMmKeHWH BCE MPOrpamMmbl, pabOTalONmMe Ha KOMIBIOTEpE,
MO’KHO YCJIOBHO pa3jIe/IuTh Ha TpHU Kareropuu (puc. 9):
1) npukJIagHble MPOrPaMMBbl, HETIOCPEICTBEHHO O0ECIIEYMBAIOIINE BHIITOJI-
HEHUE HEOOXOIMUMBIX TOIH30BATEISM PadoT;
2) cuCTeMHBbIe NMPOrPaMMbI, BBHITIOJHSIONNE PA3IHYHbIE BCIIOMOTATEIbHBIC
(GyHKLIMM, HAIPUMED:
yIpaBlIeHHUE peCypcaMu KOMITBIOTEPA,
CO3JJaHUE KOIUI HUCIIOJIb3yeMON HH(POpMALIUHY;
IIpoBEpKa pabOTOCIIOCOOHOCTH YCTPOICTB KOMIIBIOTEDA,;
BbIIaYa CIPaBOYHON MH(POPMAIIMK O KOMITBIOTEPE U JP.;
3) HHCTPpYMeHTAJIbHBbIe MPOTPAMMHBIE CHCTEMBI, OOJEeryaromue MpoIece
CO3aHMSI HOBBIX IPOTPaMM JUII KOMITBIOTEpa.
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Puc. 9. Kareropuu nporpamMmmuoro o6ecrnieueHus

[Tpu mocrpoennu kinaccudukanuu [10 HY)KHO YIUTBIBATh TOT (DAKT, YTO CTpe-
MHUTEILHOE PA3BUTHE BRIMUCITUTEIHHON TEXHUKU U paciIupeHne chepbl MPUITOKCHUS
KOMITBIOTEPOB PE3KO YCKOPHIIN MPOIIECC IBOJIIOIUU IPOTPAMMHOTO 00eCTIeUeHHUS.

Ecnu pasbpme MOXHO OBLIO MO TaNbIlaM MEPEYUCITUTH OCHOBHBIE KAaTETOPHUH
[TO — omepanMOHHBIE CUCTEMBI, TPAHCIATOPHI, MAKETHI MPUKIATHBIX MPOTPAMM, TO
ceiyac cuUTyanusi KOpEHHBIM 00pa30M H3MEHUIIACH.

Pa3zsutue [10 nonuio kak BriyOb (MOSBUIMCH HOBBIC TIOIXObI K MIOCTPOCHHUIO
OTICPAIMOHHBIX CHUCTEM, SI3bIKOB MPOTPAMMHUPOBAHHUS | T.1.), TaK ¥ BIIUPb (IPHUKIAI-
HbIE TIPOTPAMMBI NEpPEeCTAd ObITh MPUKIATHBIMA M TPHOOPETH CaMOCTOSTEIBHYIO
IIEHHOCTb).

CooTHolIeHHE MeEXAy TPEOYIONUMUCS TPOTPAMMHBIMU TMPOIYKTaMU U
UMEIOIIMMUCS Ha PBIHKE MEHSIETCS OYeHb OBICTpO. Jlake KiIacCHYecKHue MporpaMmm-
HBbIE MPOIYKTHI, TAKWE, KaK OTEPAIIMOHHBIE CUCTEMBI, HETIPEPHIBHO PA3BUBAIOTCS U
HAJIETISIOTCSI UHTEIUIEKTYalIbHBIMU (DYHKITUSIMHA, MHOTHE U3 KOTOPBIX paHee OTHOCH-
JIUCh TOJIBKO K WHTEJJICKTYaJIbHBIM BO3MOKHOCTSIM YE€JIOBEKA.

Kpome Toro, mosSiBHIMCH HETPaJAWIIMOHHBIE MPOTPAMMBI, KIAcCHU(HUIIMPOBATH
KOTOPBIEC TI0 YCTOSIBIIUMCSI KPUTEPHUSM OYEHBb TPYJHO, & TO U MPOCTO HEBO3MOXKHO,
KaK, HapuMep, MPOrpaMma — 21eKmpOHHbIl cODeCeOHUK.

Ha cerogusmiauii 1eHh MOXHO CKa3aTh, YTO 0OJiee WM MEHEE OIpEICICHHO
CIIOXKUJITUCH CIEAYIOIIHE TPYIIIBI TPOTPAMMHOTO 00ECTICUCHHUS:

OTIEpaIIMOHHBIE CUCTEMBI 1 000JIOUKHY;

CHCTEMBbI MPOTrPaMMHUPOBaHUs (TPAHCIATOPHI, OUOIHOTEKH IMOAIPOTPaMM,
OTIIATYUKH U T.1.);

WHCTPYMEHTAJbHBIC CUCTEMBI;

WHTETPUPOBAHHBIC MTAKETHI IPOTPAMM;

JTUHAMHAYECKHUE JIEKTPOHHBIC TaOIUIIHI,

CUCTEMBI MAITUHHOW rpaduKy,

cuctembl yrpasieHus 6azamu nanubix (CYB/);

MPUKJIAJHOE MPOTpaMMHOE oOecrieueHue.

83. MNpuknagHble nporpamMmmbl

IIpukaagHasi nporpamMma — 310 Jr00asi KOHKpETHasl mporpamma, CrocoocT-
BYIOIIIasl pEIISHUIO KaKOW-T100 3a/1auu B MpeJenax JaHHOW MpOoOIeMHONW 00JIacTH.

Hampumep, Tam, r1e Ha KOMIIBIOTEp BO3JIOKEHA 3a/1a4a KOHTPOJIS 3a (pruHaHCO-
BOU JI€ATEIHHOCTHIO KaKOW-THO0 (UPMBI, IPHUKIAIHON OyIeT mporpaMma MmoAroToB-
KU IIJIaTEKHBIX BEJOMOCTEH.

[IpuknanHple TPOrpaMMBl MOTYT HOCHTBh M OOIIHIA XapakTep, Harpumep, odec-
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IIEYNBATh COCTABJICHUE U II€YaTaHUue JOKYMEHTOB U T.II. B IpOTUBOIIOIOKHOCTE 3TO-
My, OIlepallMOHHAs cucTeMa WM UHCTpyMeHTanbHoe [1O He BHOCAT mpsIMOTO BKJaja
B YIOBJIETBOPEHNE KOHEUHBIX MOTPEOHOCTEH MOIB30BATEIS.

[IpukiiagHple mporpaMMbl MOTYT HMCIOJIb30BaThCsl MO0 aBTOHOMHO, TO €CThb
pemaTh MOCTaBJICHHYIO 331a4y 0€3 MOMOIIH JIPYTUX MPoTrpamM, JIn0o B COCTaBe Mpo-
IPaMMHBIX KOMIUIEKCOB WJIH IIAKETOB.

84. CucteMHble NporpamMmbil

CucreMHbIe MPOrpPaMMbl BBITIOJHSIOTCS BMECTE C NPUKIATHBIMUA U CIyXKaT
JUTSL YIIPABJICHUS pPECypcaMu KOMIBIOTEpa — HEHTPAIBHBIM MPOIECCOPOM, NaMSThIO,
BBOJIOM-BBIBOJIOM.

OT0 mporpaMMbl OOIIEro MOJb30BAaHUS, KOTOpbIE MpEIHAa3HAYEHBI IS BCEX
noJib3oBareneil komnpoTepa. CucTeMHOE MPOrpaMMHOE oOecrieueHne pa3padaThiBa-
€TCs TaK, YTOOBI KOMITBIOTEP MOT 3 (HEKTUBHO BBITIOIHATH MPHUKIIATHBIE TPOTPAMMBI.

Cpenu necsATKOB THICSY CHCTEMHBIX MPOTPaMM 0c000€ MECTO 3aHMMAIOT OIie-
PAIMOHHBIE CUCTEMBI, KOTOPBIE 00€CTIEYNBAIOT YIIPABICHNE PECypCaMu KOMITbIOTEpa
C IENbI0 UX 3PHEKTUBHOTO UCIIOTH30BAHMUS.

BaxxupiMH KiTaccaMH CHUCTEMHBIX TNPOTPAMM SBIISIIOTCS TakKXe IMPOTPaMMbl
BCIIOMOTaTEIbHOTO Ha3HaueHUs — yTHIUTH (at. utilitas — mone3a). Oum nubo pac-
IIUPSIOT W JOIMOJHSIOT COOTBETCTBYIOIIME BO3MOXKHOCTH OTIEPAMOHHOW CUCTEMBI,
au00 pemaT CaMOCTOSATENbHBIC BaXKHBIE 3a7aul. KpaTko omuiemM HEKOTOpBIE pas-
HOBUJIHOCTH YTHJIHT:

NpOrpaMMbl KOHTPOJIsI, TECTUPOBAHUS U JUaTHOCTHKH, KOTOPbIE UCHOJIB3YIOTCS
IUIS TIPOBEPKH MPABUIBLHOCTH (PYHKIITMOHUPOBAHUS YCTPOMCTB KOMIBIOTEPA U JUIA
oOHapyXeHUsI HEHCIIPABHOCTEH B MPOIIECCe DKCIUTyaTalluH; YKAa3bIBAIOT MPUINHY
¥ MECTO HEHCIPABHOCTH,

NporpaMMmbli-ApaiBepbl, KOTOPBIE PACHIMPSAIOT BO3MOKHOCTH OMNEPAIIMOHHON
CHCTEMBI 110 YIIPABIEHUIO yCTPOICTBAMHU BBOJA-BBIBO/A, OTIEPATUBHON MaMSTHIO
U T.J.; C TIOMOINBIO APaiiBEPOB BO3MOXHO MOJKIIOYEHHE K KOMIBIOTEPY HOBBIX
YCTPOMCTB WJIM HECTAHAAPTHOE UCTIOJIH30BAHUE MMEIOIINX CS;
NPOrpaMMbI-yNaKOBUIUKHN (apXUBATOPHI), KOTOPHIC II03BOJIAIOT 3alHCHIBATH
nHPOPMAIHMIO HA JUCKaX 0oJiee TUIOTHO, a TaKXKe OOBEAUHATH KOMTUU HECKOJIBKUX
(aitioB B OAMH apXUBHBIN (aiin;

AHTHBHPYCHbIE MPOTrPaMMbl, TIPEIHA3HAYCHHBIC I MPEIOTBPAIICHUS 3apaxe-
HUSI KOMITBIOTEPHBIMU BUPYCAaMH M JIMKBUAAIMH TOCIEACTBHIA 3apakeHHUs BUPY-
camy,

NpOrpaMMbl ONITHMM3AIUM U KOHTPOJISA KayecTBA AMCKOBOTO MTPOCTPAHCTBA,
POrpaMMbl BOCCTaHOBJICHHS HHPOpPMAIH, (OpMaTUPOBAHUS, 3AIUTHI TAHHBIX;
KOMMYHUKAIHOHHbIE POrPpaMMbl, OPTaHU3YIOIIHe 0OMEH HH(pOpMAaIue Mex-
Iy KOMITBIOTEpaMH,

MPOrPaMMBI JUIS yTIpaBJIeHHs NaMsAThIO, oOecreunBaronue 0ojee rTHOK0e UCIOb-
30BAHUE ONEPATUBHOM MTAMSATH;

nporpammsl s 3anucu CD-ROM, CD-R u muOTHE npyrHe.
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YacTh yTWIMT BXOJHMT B COCTAaB ONEPAUMOHHOM CHCTEMBI, a Jpyras 4acTb
(GYHKIIMOHHPYET HE3aBUCUMO OT Hee, T.€. aBTOHOMHO.

85. OnepauMoHHasa cuctema

OnepanuonHasi cucreMa — 3TO KOMIUIEKC B3aMMOCBSI3aHHBIX CHUCTEMHBIX
porpamM, Ha3Hau4€HHE KOTOPOTO — OPraHM30BaTh B3aUMOJIEMCTBUE TOJIB30BATENS C
KOMITBIOTEPOM U BBHITIOJITHEHUE BCEX APYTUX IPOTPaMM.

OmnepanmoHHasi CUCTEMA BBIIIOJIHIET POJIb CBSA3YIOIIETO 3BEHA MEXK]y ammnapa-
TYpOil KOMIBbIOTEPA, C OJHON CTOPOHBI, M BBHIIOJHIEMBIMH MIPOTPAMMaMH, a TAKKE
M0JIb30BATEIIEM, C IPYTON CTOPOHBI.

OmnepannoHHasi cucreMa OOBIYHO XPaHHUTCA BO BHEIIHEHW MaMSATH KOMITbIOTEpa
— Ha aucke. [Ipy BKIIOYEHUH KOMIIBIOTEPA OHA CUMUTBHIBAETCSA C JUCKOBOW MaMSITH U
pa3sMeIaercs B ONEPaTUBHOMN NAMSTH.

OTOT npoliecc Ha3bIBAETCS 3arPy3KOi ONepalMOHHONH CHCTEMBI.

B yHKk1MM onepanmoHHOM CUCTEMBI BXOIUT:

OCYILECTBJIEHUE JUaora ¢ I0JIb30BaTeleM;

BBOJ-BBIBOJ U yNpaBJI€HUE JaHHBIMH,

IUTAHWPOBAHKUE M OpTraHU3alus mpoiecca 00paboTKU Mporpamm;
pacmpeseneHne pecypcoB (OIMepaTWBHOW MaMsATH M K3IIa, Npoleccopa,
BHEIIHUX YCTPOWCTB);

3aIyCK IIpOrpamMM Ha BBIIIOJHEHUE;

BCEBO3MOXHBIE BCTIOMOTATEIIBHBIE OTIepaIiy 00CTyKUBAaHHUS;

nepeaadya HHPOPMaIUK MEXTYy Pa3TMYHBIMUA BHYTPEHHUMHU yCTPONUCTBAMY,
nporpaMMHasi MOJJEpKKa paboThl NepuEpUHBIX YCTPOUCTB (aucrures,
KJIABUATYPBbI, TUCKOBBIX HAKOTUTEJICH, IPUHTEPA U IP.).

OrnepanmoHHYI0 CUCTEMY MOHO Ha3BaTh IPOTPAMMHBIM IPOJOJIKEHUEM YCT-
poiicTBa ynpaBiieHHs] KoMIbloTepa. OniepaliOHHas CUCTEMA CKPBIBAET OT I0JIb30Ba-
TEJsl CJIOXKHBIE HEHYXHBIE MOAPOOHOCTH B3aUMOJEHUCTBHA C ammaparypoiu, oopasys
MPOCIONKY MEXIy HUMU. B pe3ynbrare 3T0T0 JI0AM 0CBOOOXKIAIOTCS OT OYEHb TPY-
JOEMKO pabOThl IO OpraHr3aluy B3aUMOJIEUCTBUS C annapaTypoil KOMIIbIOTEpA.

B 3aBucumocTH OT KOJTMYECTBA OAHOBPEMEHHO 00pabaThIBa€MbIX 3a/1a4 M YUC-
JIa TTOJIB30BaTENeH, KOTOPBIX MOTYT 00cmy)uBath OC, pa3indaroT YeThIpe OCHOBHBIX
KJIacca ONEpPalMOHHBIX CUCTEM:

1) oQHOIOJIL30BATENBCKUE OJHO3aauHbIe, KOTOPHIE MOIEPKUBAIOT OJHY KJIaBHa-
Typy ¥ MOTYT pabOTaTh TOJIBKO C OJTHOH (B JaHHBIA MOMEHT) 3a]1a4Cii;

2) OJTHOTIOJIL30BATEIbCKHE OTHO3aJa9HbIe ¢ (DOHOBOM MEYATHIO, KOTOPHIE TIO3BOJISIOT
IIOMHUMO OCHOBHOM 3a/layd 3aIlyCKaTh OJIHY JIONOJIHUTENIbHYIO 3aJlady, OpUEHTHU-
POBaHHYIO, KaK MPaBWJIO, HA BEIBOJ MH(OpMAIMK HA MeYaTh. ITO yCKOpseT pabdo-
Ty TIPH BBIJIade O0IbIINX 00HEMOB MH(GOPMAIINK HA T1€YATh;

3) OJHOIIOJIb30BaTEICKHE MHOT03a/Ja4HbIe, KOTOPBIE 00ECIIEYNBAOT OJHOMY TOJIb-
30BaTENI0 MapajuleNbHyI0 00pabOTKYy HECKONbKHX 3anad. Hampumep, Kk ogHOMY
KOMIIBIOTEPY MOKHO TMOJKIIOYUTh HECKOJIBKO MPUHTEPOB, KAXKIBIM M3 KOTOPBIX
Oyner paboTaTh Ha «CBOIO» 3aj1ady;
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4) MHOTOIIOJIb30BaTEILCKHE MHOT033IauHbIe, TO3BOJIIONINE HA OJJHOM KOMITBIOTEPE
3aIyCcKaTh HECKOJIBbKO 3a/1a4 HECKOJIbKUM MoJb30BaTessiM. ITH OC 04EeHB CII0KHBI
U TpeOYIOT 3HAUUTEIbHBIX MAILIUHHBIX PECYPCOB.

B pasnuuHbpIX MOAENISIX KOMIBIOTEPOB UCIOJIb3YIOT ONIEPALIMOHHBIE CUCTEMBI C
pa3HOW apXUTEKTYypod M BO3MOXKHOCTAMU. /[ ux paboThl TpeOyroTcs pa3Hble pe-
cypcbl. OHU NPEOCTaBISIIOT Pa3Hyl0 CTENEHb CEpBUCA JJIs NIPOrpaMMUPOBAHUS U
paboTHI ¢ TOTOBBIMU ITPOTrPaMMaMH.

OmnepanuoHHasi cucTeMa JJis epCOHAIbHOIO KOMIIBIOTEPA, OPUEHTUPOBAHHO-
ro Ha npo¢ecCHOHaIbHOE MPUMEHEHHE, J0JDKHA COAEPKATh CIEAYIOIINE OCHOBHBIC
KOMIIOHEHTBI:

IpOTpaMMBbI YIIPaBIECHHS BBOJOM/BBIBOJIOM;

MPOrPaMMEI, YIIpaBJstoniie GaillioBoil CHCTEMOH U IIIaHUPYIOIINE 3aJaHuUs
JUIsl KOMIIBIOTEDA,;

IIPOLECCOP KOMAHJHOIO S3bIKA, KOTOPBIM IPUHUMACT, AaHAIU3UPYET U BbI-
IIOJIHSAET KOMAaH/Ibl, aJPECOBAHHbBIEC OIIEPALIMOHHOMN CUCTEME.

Kaxnmas onepanmoHHas cucteMa UMEET CBOM KOMAaHIHBIN S3bIK, KOTOPBIX I0-
3BOJISIET MOJIb30BATEIIO BBINOJIHATH T€ UM UHbIE JEUCTBUS:

oOpamaTbcs K KaTajory,
BBIIIOJIHATH Pa3METKY BHEIIIHUX HOCUTEINEH;
3alycKaTh IPOTrpaMMBbl U T.[.

AHanu3 M UCIOJHEHUE KOMAaHJ| I0Jb30BaTelsd, BKIIIOYAs 3arpy3Ky TOTOBBIX
nporpaMm u3 (aiiJioB B ONEPATUBHYIO MaMTh M UX 3aITyCK, OCYIIECTBIAET KOMaH/I-
HBIM IIPOLIECCOP ONEPALUOHHON CUCTEMBI.

JInst ynipaBiieHHs] BHEIIHUMHU YCTPONMCTBAMU KOMIIBIOTEPA UCIIOJIb3YIOTCS CIie-
LHAAJIBHBIE CUCTEMHBIE NPOrpaMMbl — ApaiBepsl. JlpaiiBepbl CTaHIAPTHBIX YCT-
pPOMCTB 00pa3ylOT B COBOKYIMHOCTH 0a30BYI0 cucteMy BBojAa-BbiBojaa (BIOS), xoto-
past 0OBIYHO 3aHOCHUTCS B MIOCTOSIHHOE 3aIIOMUHAIONIEE YCTPOMCTBO KOMIIBIOTEPA.

86. ®annosana cuctema onepayMoHHOU CUCTEMBbI

®aiin (anrn. file — manka) — 3T0 UIMEHOBaHHAs COBOKYITHOCTD JIFOOBIX JIaHHBIX,
pa3MenIeHHas Ha BHEIIHEM 3allOMUHAIOIEM YCTPOUCTBE U XpaHUMasl, IepechuiacMast
u oOpabareiBacMasi Kak equHoOe 1eroe. Dailyt MOKET ColepKaTh MPOrpamMmy, YUCIIO-
BBI€ JJAHHBIE, TEKCT, 3aKOJUPOBAHHOE H300paKeHUE U JIp.

daiinoBas cucTeMa — 3TO CPEACTBO JJIsl OpraHW3aIMU XpaHEeHUs (aiIoB Ha
KaKOM-JIN0OO HOCHTEIIE.

daitnpl HU3NIECKH PEATU3YIOTCS KaK yYaCTKH MaMsITH Ha BHEITHUX HOCUTEIISIX
— marHuTHBIX auckax wim CD-ROM. Kaxnprii ¢haiin 3aHrMaeT HEKOTOPOE KOJIMYECT-
BO OJIOKOB QUCKOBOU maMstd. OObIdHas qiunHa 01oka — 512 Gaiir.

OOcayxxuBaet (hailbl CrelUaIbHBI MOJYJIb OTIEPAIMOHHON CHCTEMbI, Ha3bI-
BaeMbIil apaiiBepoM (aiinoBoit cuctembl. Kaxnpliil ¢aitn umeeT ums, 3aperucTpupo-
BAHHOE B KaTaJOTe — OTJIABJICHUH (PaiIoB.

Kartanor (MHOT1a HAa3bIBACTCS AMPEKTOPHEI MITH MANKOM) JJOCTYIIEH MOJIb30-
BaTEJI0 4e€pe3 KOMAaHJHBIA SA3BIK ONEPALMOHHOM CHUCTEMBI. Ero MOXKHO mpocmarpu-
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BaTh, IEPEUMEHOBBIBATH 3aPETUCTPUPOBAHHBIE B HEM (DaiijIbl, MEPEHOCHTD UX COZIEp-
KMMO€ Ha HOBOE MECTO U yAAJATh.

Karanor MoxeT umeTs cCOOCTBEHHOE UMS U XPAaHUTHCSA B JPYrOM KaTajore Ha-
psAny ¢ oObrMHBIME (ailiaMu: Tak o0pa3yroTcsi uepapxuueckue (anioBble CTPYKTY-
pBIL

Korma mosb3oBarens noAaeT OINEPALlMOHHOM CUCTEME KOMAaHIY <OTKPBITh
Gdaiin ...», B KOTOPOM YKa3aHO ums ¢hauna M ums Kamaiozd, B KOTOPOM pa3MelleH
3TOT (ain, To npaiiBep ¢GailIoBol cucTeMbl 00pamiaercs K CBOEMY CIPABOYHHKY,
BBISICHSIET, Kakue OJOKH JMCKAa COOTBETCTBYIOT yKazaHHOMY (Qailry, a 3aTeM mepena-
€T 3aIpoC Ha CUNTHIBAHHUE ITUX OJOKOB IpaiiBepy AMCKa.

[Ipu BRIMOTHEHNN KOMAaHJbl «COXPAHHUTH (hailym» nmpaiiBep (ailyioBO CHCTEMBI
WIIEeT Ha JMCKE HEe3aHAThIe OJOKHM, OTMEYAeT WX, KaK PacHpeesICHHbIC Il BHOBb
co3nanHoro (paityia, u mepenaer apaiBepy AMCKA 3aMPOC HA 3aMKCh B 3TH OJIOKH JTaH-
HBIX I10JIb30BaTEIs.

JlpaiiBep ¢aiisioBoii cucTeMbl o0ecreunBaeT AOCTYN K MH(OpMAIuH, 3amu-
CaHHOW Ha MarHUTHBIM TUCK, O MMEHHU (ailia U pacrupeienseT MpOCTPAaHCTBO Ha
MarHUTHOM JHMCKE MEXIy (ailiamu.

Jlia BeITIOTHEHUS 3TUX (YHKIMH ApaiiBep ¢aillioBOi CUCTEMBI XpPaHUT HA JHC-
K€ HE TOJIbKO MH(OPMAIMIO TOJH30BaTENsd, HO M CBOIO COOCTBEHHYIO CIy:KEOHYIO
uHpopManuo. B cayocebHbIX 001aCmAX OUCKA XPAHUMCS CHUCOK 6ceX (patinog, a
TaKXE Pa3JIMYHbIE JOMOJHUTEIbHbBIE CIPABOYHBIE TAOJMIIBI, CIYXKAIIUE IS IOBbI-
IIEHUSI CKOPOCTHU pabOTHI apaiiBepa GaiIoBOil CHCTEMBI.

K ¢aitnmoBoii cucreme mmeeT MOCTYI Takke U Jro0asi MpUKIIagHas IporpamMma,
IUUISL 9Y€ro BO BCEX SA3BIKAX IPOTPAMMHUPOBAHUS UMEIOTCS CIIELUAIbHBIE IPOLELYPHI.

[Tonsitue ¢aiina mMoxer OBITH OOpalieHo Ha 000K MCTOYHHMK WM MOTpeOH-
Teab HH(pOpPMAIMK B MallMHe, HAIPUMEp, B KadecTBe (aiia Ui MporpaMMbl MOTYT
BBICTYIIATh IPUHTEP, JUCIUIEH, KIaBUarypa u Jip.

CrtpykTypa (aijoBOl CUCTEMBI U CTPYKTypa XpaHEHHUS JaHHBIX HA BHEIIHHX
MarHUTHBIX HOCHUTEIISIX OIpEeNsieT yI00CcTBO paboThHI MOJIb30BATENsSA, CKOPOCTH J0C-
Tyna K ¢aiiam u T.11.

87. CTpyKTypa onepaunmoHHou cuctembl MS DOS

Omnepanuonnas cuctema MS DOS (Microsoft Disk Operating System) — camas
pactpoctpanenHas OC Ha 16-pa3psIHBIX IEPCOHAIBHBIX KOMIbIOTepax. OHa COCTO-
UT U3 CIEAYIOMINX OCHOBHBIX Moyneit (puc. 10.):

0a3oBas cuctema BBoja/BeiBosa (BIOS);
0s10Kk HavanbHOM 3arpy3ku (Boot Record);
MOy pacipenus 6a3zoBoii cuctemsl BBoja/BeiBoa (10.SY S);
Mo 1ylib 00paboTtku npepsiBanuit (MSDOS.SY S);
koMaHHbIN Tiporieccop (COMMAND.COM);
yrumatel MS DOS.
Kaxxnplii n3 yka3zaHHBIX MOJYJIEH BBIMOJHIET ONMpPEAETICHHYI0 4acTh (yHKIUH,
Bo3i0xkeHHBIX Ha OC. MecTa MOCTOSSHHOTO pa3MEIICHUsT dTUX MOJYJIEH pa3IHdHbI.
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Tak, 0a3oBag cucrema BBOIA/BBIBOJA HAXOJWUTCA B NOCTOSHHOM 3allOMHHAIOLIEM
ycrporictse (I13Y), a He Ha THUCKax, KaK BCE OCTAIbLHBIC MOIYJIH.

[l

Puc. 10. CocraB onepannonnoii cucremsl MS-DOS

BazoBas cucrema BBoaa/BbiBoga (BIOS) BeimosHseT HauboJiee MPOCThIE H
YHUBEPCAIIbHBIE YCIIYTH OIEPAlMOHHON CHCTEMBI, CBSI3aHHBIE C OCYIIECTBICHHEM
BBOJIa-BbIBOJIa. B ¢pyHkimu BIOS BxoauT Takke aBTOMaTH4eCKOE TECTUPOBAHHUE OC-
HOBHBIX alapaTHBIX KOMIIOHEHTOB (OTICPATUBHOMN MaMATH W JIp.) IPH BKIIOYCHUU
MalINHBI ¥ BBI30B 0JI0Ka HavainbHOU 3arpy3ku DOS.

byioxk HayaabHOW 3arpy3ku (MM MPOCTO 3arpy3dyMK) — 3TO OYCHb KOPOTKAsS
nmporpamMma, eIMHCTBeHHAs! (DYHKITUS KOTOPOU 3aKITI0YAETCs B CYMTHIBAHUM C JHMCKA B
OTIEPATHBHYIO MaMsTh ABYX Npyrux dacrer DOS — monyns pacmmpenus 6a30Boit
CUCTEMBI BBOJIa/BBIBOJIA U MOJTYJIsi 0OpaOOTKU MPEephIBaHUIA.

Moayab pacuiapeHusi 6a30Boii cucTeMbl BBOAa/BbIB0O/IA J1a€T BO3MOXKHOCTD
WCIIOJTB30BAHUS JIOTIOJHUTEIBHBIX JPaiBEPOB, OOCTYKMBAIONIUX HOBBIE BHEITHHUE
YCTPOWCTBA, a TaKXKe JIPAiBEPOB ISl HECTAHIAPTHOTO OOCITY)KUBAHUS BHEIIHUX YCT-
POWCTB.

Moayibs 00padoTKu NpepbIBaHUil peain3yeT OCHOBHBIC BHICOKOYPOBHEBBIC
yeiyru DOS, moaTomy ero u Ha3bpIBalOT OCHOBHBIM.

Komanausiii npoueccop DOS oGpabarsiBaeT KOMaH b, BBOAMUMBIE TIOJH30Ba-
TEJIEM.

Yrunurel DOS — 370 mporpamMmel, TOCTaBIISIEMbIE BMECTE C OMEPAIMOHHON
CHUCTEMOU B BUJIE OTNIETbHBIX (aiiiioB. OHU BBITIOIHSIOT JEHCTBHS 00CTY>KUBAIOIIETO
XapakTepa, HalpuMep, pa3MeTKy TUCKET, TPOBEPKY JUCKOB U T.]I.

88. MporpaMmmbI-000104YKN OnepaLuoOHHON CUCTEMBI

00601049KHM — 3TO IPOTPAMMBI, CO3/aHHBIE JIJISl YIIPOIIEHUs PabOThI CO CIIOXK-
HBIMH IIPOTPAMMHBIMH CHCTEMaMH, TAKUMH, Harpumep, kak DOS. Ouu npeoOpa3zyior
HEYTOOHBI KOMaHIHBIN MOJIH30BATENLCKUNA HHTEP(ENC B IPYKECTBEHHBIN rpaduue-
ckuiil naTepdeiic nmm uaTepdeiic Tuna «MeHwo». O60I0UYKH TPEIOCTABIAIOT TOIB30-
BaTENIO yIOOHBIN AOCTYII K (paiiyiaMm ¥ 0OIIMpPHBIE CEPBUCHBIE YCITYTH.
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Camas momynsipHast y nonbs3oBareneit IBM-coBmectumoro 1K o6osouka — ma-
ket nporpamm Norton Commander. On obecrieunBaer:

CO3/aHMEe, KOMUPOBaHKE, NEPECHUIKY, IEPEMMEHOBAHUE, YAaJICHUE, TTOUCK
¢aitnos, a TakKe U3MEHEHHE UX aTPUOYTOB,;

OTOOpa)KeHUE JepeBa KaTaJoOroB M XapaKTEPUCTUK BXOISIIHUX B HUX (Qaii-
70B B (popMe, yAOOHOM ISl BOCTIPUSTHS YEITOBEKa,

co3lanue, OOHOBJICHUE M PACIIAKOBKY apXHBOB (TpyII cxKaThiX (aiiiioB);
MPOCMOTP TEKCTOBBIX (haiijIoB,;

peIaKTUPOBAaHUE TEKCTOBBIX (ailyIoB;

BBITIOJTHEHHE U3 €€ cpeibl MpakTudecku Bcex komaua DOS;

3aIyCK MPOTpaMM;

BbIIaYy HH(POPMAIUH O pecypcax KOMIBIOTEPA;

CO3/aHME U y/laJeHHE KaTaJIOTOB,;

MOJIJIEPIKKY MEKKOMIBIOTEPHOH CBSI3H;

MOJJIEPIKKY DIIEKTPOHHOU MOYTHI Y€PE3 MOJEM.

B nauane 90-x rogoB BO BCEM MHUpPE OTPOMHYIO MOMYJSPHOCTH mpuoOpena
rpaduaeckas oboouka MS-Windows 3.x, mpenmMyniecTBo KOTOpOi COCTOUT B TOM,
9TO OHa O0JIerdyaeT HMCIOJb30BAaHUE KOMIBIOTEpa, W e€ rpaduueckuii mHTepdeiic
BMECTO HabOpa CIOKHBIX KOMaH/ C KJIABUATYPhl TIO3BOJISET BEIOUPATh UX MBIIIBIO U3
MEHIO MMPaKTHYecKu MrHoBeHHO. Omnepannonnas cpexa Windows, paGoraromias co-
BMECTHO C omnepanuonHoil cuctemoit DOS, peanusyer Bce CBOICTBa, HEOOXOAUMBIE
IUTSL TIPOU3BOAUTENHHOM pabOThl MOJIB30BATENSI, B TOM YUCIIE — MHOT03aJ[a49HbIi pe-
HKHM.

O6oouka Norton Navigator — 3To HaOOp MOIIHBIX MPOTPAMM ISl YIIPaBICHHUS
datimamu, pacimmpsionuii BosmoxHoctu Windows. I1o3BossieT 3KOHOMHUTH BpeMsi
NPaKTUYECKH Ha BCEX OMNEpalusax: MOUCK (halaoB, KOMUPOBAHHE M TEPEMEIICHUE
(baiiyioB, OTKPHITHE KATAJIOTOB.

89. OnepaunoHHble cuctembl Windows, Unix, Linux

9.1. Onepannonnbie cucrembl Windows

B Hacrosimee Bpems OOJBITMHCTBO KOMIBIOTEPOB B MHUpE pabOTAIOT MO
yIpaBICHHEM TOW WJIM WHOW Bepcuu ornepannoHHod cpeast WIiNndows ¢upMer
Microsoft. Oxapakrepu3yem Haubosiee pacpoCTpaHEHHBIC BEPCHH.

Windows NT (NT — anran. New Technology) — sto onepanuonnas cucrema, a
He mpocto Trpaduueckas o6osouka. OHA HCTOIB3yeT BCE BO3MOXKHOCTH HOBEUIITHX
MoOJIeJIe TIepCOHATBHBIX KOMIbBIOTEpoB H padoraer 6e3 DOS. Windows NT — 32-
pazpsgHas OC co BCTpPOEHHOW CETEBOM MOJJIEPKKOM U Pa3BUTHIMU MHOTOIOJIH30Ba-
TEeIbCKUMHU cpeacTBamMu. OHA MPEAOCTABISIET MOJIB30BATEISIM HUCTHHHYIO MHOT03a-
JAQYHOCTh, MHOTOTIPOLIECCOPHYIO MOAJIEPHKKY, CEKPETHOCTD, 3alIUTY JAaHHBIX U MHO-
roe apyroe. JTa omnepalMOHHAs CHCTeMa O4YeHb yAO0OHa I MOJb30BaTeneu, pabo-
TalOIIMX B PaMKax JOKAJIBHON CETH, M KOJUIGKTHBHBIX IOJIb30BaTeNei, 0COOCHHO
JUISL TPYIII, pa0OTAOMIMX HaJl OOJIBIIMMH MPOSKTAaMH U OOMEHHBAIOIIUXCS JTAHHBIMH.
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Windows 95 mpexacraBisier co00l YHHBEPCAIbHYIO BBICOKOTPOHM3BOIUTEIb-
HYI0 MHOTO033JIa4HyI0 ¥ MHOTOTIOTOKOBYIO 32-pa3psinayio OC HOBOToO MOKOJEHUS C
rpaguueckuM HHTEp(HENHCOM U PaACIIUPEHHBIMU CETEBHIMH  BO3MOYKHOCTSIMHU.
Windows 95 — wuHTerpupoBaHHas cpena, obecneunBaronias 3p¢GEeKTUBHbBI 00MeH
uH(popManHe MEXITy OTACIbHBIMHU MPOTPAMMaMH U MPEJOCTABIIAIONIAs TOJB30Ba-
TEJI0 MIUPOKHE BO3MOXHOCTU PabOTHI ¢ MyJIbTHMEnNa, 00pabOTKH TEKCTOBOM, rpa-
¢udeckoil. 3BykoBOM u BuaeomHpopmanuu. MHTErpupoBaHHOCTH MOAPa3yMEBAET
TaK)kKe COBMECTHOE MCIOJIb30BAHNE PECYPCOB KOMITBIOTEpPA BCEMU MPOTPaMMaMHu.

Ota onepannoHHas cuctemMa obecriednBaeT paboTy MoIb30BaTENs B CETH, TIpe-
JOCTaBIIsAs BCTPOCHHBIE CPEICTBA MOAEPKKHU Ui oOMeHa (aimaMu U MEpPHI 10 BX
3aIUTe, BO3MOXHOCTh COBMECTHOTO HCIIOJIb30BAHUS NPHUHTEPOB, (AaKCOB M APYIHUX
obmux pecypcos. Windows 95 mo3BosisieT OTIpaBIsITh COOOMIEHUS JICKTPOHHOM T10-
9TOU, (HaKCUMHUIIBHOHN CBSI3BI0, TIOJICPKUBACT yAalleHHBIN noctyn. [IpuMensiemsblii B
Windows 95 3amuniéHHbI peXUM HE IO3BOJISIET TPUKIIAIHOW IPOTpaMMe B CIiydae
c00s HapyIUTH pabOTOCIIOCOOHOCTh CUCTEMBI, HAIEKHO MPEJOXPAHSIET MPUITIOKCHHS
OT CIy4aifHOTO BMEIATeIhCTBA OJHOTO IMpoIecca B ApYyroi, oOecrednBaeT onpesne-
JIEHHYIO YCTOMYHUBOCTH K BUPYCaM.

[Toms3oBarenbckuii uaTepdeiic Windows 95 mpoct u ynoben. B ornuume ot
ob6omoukn Windows 3 sta omnepanuoHHas cHCTeMa HE HYXIAETCs B YCTAaHOBKE Ha
KOMITIbIoTepe omnepanuonHoi cuctemsl DOS. Ona npennasHayeHa st yCTAaHOBKH Ha
HactoipHBIX [IK m xommbioTepax OMOKHOTHOTO THmAa ¢ Tpoueccopom 486 wnu
Pentium. Pekomennyembiii pasmep omnepatuBHOW mamsitu 32 — 128 Moaiir. [locie
BKJIFOUECHHSI KOMIIBIOTEPA U BBITIOJIHEHUSI TECTOBBIX nporpamm BlOS onepanmonnas
cucrema Windows 95 aBromaTHuecku 3arpy’aercs ¢ jKecTkoro aucka. [locrne 3a-
IPY3KH ¥ WHULUATH3AIUN CUCTEMBI Ha SKpaHe MOSsBIsiETCS pabovYuil cTOM, HA KOTO-
POM pa3MelIeHbl pa3nudHble rpadudeckre o0bekThl. [lob30BaTensckuii HHTEPhENC
CIPOEKTHPOBAH TakK, YTOObI MAaKCUMAaJIbHO OOJETYUTHh YCBOCHUE 3TOM OMEeparuOHHON
CUCTEMBl HOBUYKAMH M CO3JaTh KOM(POPTHBIE YCIOBUSA IJIS ITOJIb30BATEIIS.

Windows 98 otiinuaercs ot Windows 95 tem, 4To B HE# omnepanuoHHas CUc-
TeMa oObenuHeHa ¢ Opay3epom Internet Explorer mocpenctBoM uHTEpdeiica, BBINOII-
HeHHoro B Buje Web-Opaysepa u ocHamenHoro kHonkamu «Hazan» u «Brepemn» st
nepexojia Ha mpeapnyinyo u nocienyoinyo Web-ctpanunsl. Kpome storo, B Hel
yJIy4IllIeHa COBMECTUMOCTh C HOBBIMHU allapaTHBIMHU CPEICTBAMU KOMITBIOTEpA, OHA
OJIMHAKOBO yA0OHA Kak ISl NCIOJIb30BAHMS HA HACTOJIbHBIX, TaK U HAa TIOPTATUBHBIX
KOMITBIOTEpax.

Windows 2000 Professional — omepannoHHass cucTéMa HOBOTO ITOKOJICHHS
JUTSL IGTIOBOTO HMCTIOJIB30BAHMS Ha CAMBIX PAa3HOOOPa3HBIX KOMIBIOTEPAX — OT MOpTa-
TUBHBIX 10 cepBepoB. J1a OC sBisleTcsl HaWIydllIed JJis BEEHHUS KOMMEpPUECKOM
nestenbHOCTH B MHTepHeTe. OHa oObenuuser npucynryro Windows 98 mpocroty
ucnoibp3oBanus B MHTepHeTe, Ha padore, B mytu ¢ npucynmumu Windows NT Ha-
IEKHOCTBIO, SJKOHOMUYIHOCTBIO B O€30TIaCHOCTHIO.

Windows CE 3.0 — oneparnmonnas cuctema JUisi MOOMJIbHBIX BBIYUCITATEIb-
HBIX YCTPOMCTB, TAaKHX, KaK KaPMaHHbIE KOMIBIOTEPHI, I (PPOBBIE HHPOPMALMOHHEIE
NEeHKEPhl, COTOBBIE TEIePOHbI, MyJIbTUMEINMHBIE U pa3BleKaTeIbHbIE MPUCTABKH,
BKitouyass DV D npourpeiBarenu u ycrpoiicTa 1eneBoro gocrymna B MHTepHer.
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Omneparmonnas cucrema Windows CE — 32-paspsiaHasi, MHOTO3aaqHasi, MHO-
rornoTOYHasl OINEpalMOHHAs CUCTEMa, MMEIOLIas OTKPBITYIO apXUTEKTypy, paspe-
HIAFOIIYIO UCTIONIh30BaHNE MHOXKeCTB ycTpoiictB. Windows CE mo3Bossier ycrpoiict-
BaM Pa3lIMYHBIX KaTETOPUNA «KTOBOPUTH» U 0OMEHUBAThC HHPOpManuen apyr ¢ Apy-
TOM, CBS3bIBATHCS C KOPIIOPATUBHBIMHU CETAMHU U ¢ VIHTEpHET, MOJIb30BaThCs SJIEK-
TPOHHOM MOYTOM.

Windows CE koMmakTHa, HO BBICOKO MPOU3BOIUTENIbHA. ITO MOOWIbHAS CHUC-
TeMa, (YHKIIMOHUPYIOIAs ¢ MUKPOTIPOIIECCOPAMHU PA3IMYHBIX MAaPOK U M3TOTOBUTE-
neit. J{nst Hee ecth mporpammer Word u Excel, koropeie coBMeCTUMBI ¢ MX HACTOIb-
HBIMU aHanioramu. MiMeeT HHTErpUPOBAHHYIO CUCTEMY YIPaBJICHUS TUTAHUEM.

9.2. Onepaunonnasi cucrema Unix

OmnepanuonHas cucrema Unix Obuta co3nana B Bell Telephone Laboratories.
Unix — MHOTO3aauHasi ONEepalMoHHasl CHCTEMa, CIIOCOOHAass 00eCTIeYUTh OJHOBpE-
MEHHYI0 pabOTy O4YEHb OOJIBIIIOrO KOJUYECTBO MoJib3oBareneit. Aapo OC Unix Hamu-
CaHO Ha sI3bIKe BBICOKOTO ypoBHA C u mMmeer ToibpKo okojio 10 mporeHToB Koja Ha
accemOiiepe. DTO MO3BOJISIET 3a CYMTAaHHBIE MecsIbl epenocutb OC Unix Ha apyrue
anmaparHble mIaTGOPMBI U JOCTATOYHO JIETKO BHOCHTH B HEE CEPbE3HBIC M3MEHEHHS
u ponosineHus. UNIX siBisieTcs mepBoi A€MCTBUTENBHO MEPEHOCUMOM OINEpaliuoH-
HOM CUCTEMOW.

B MHorouucnennsie cymectByromue Bepcu UNIX mocrossHHO BHOcCSTCS W3-
MeHeHHs.. C OJHOI CTOPOHBI, 3TO pPacCIIMPSIET BO3MOXHOCTH CHUCTEMBI, JEJaeT €€
MOIIHEE U HaJAEXKHEE, C IPYyrod — BEAET K IOSBICHUIO Pa3IMYUMN MEXIYy CYIIECT-
BYIOIIIMMHU BepCcUsIMU. B CBSI3M ¢ 3THM BO3HMKaeT HEOOXOAMMOCTh CTAaHAAPTU3ALNN
Pa3IUYHBIX CBOWCTB CHUCTeMBI. Hanmmume cranmaproB o0Jserdaer NepeHOCHMOCTb
NPUWIOKEHUH Mexay pasnuuHbiMu BepcusMu UNIX u 3amumaer kak moJsib3oBare-
Jel, Tak W mpou3BoauTeNe mporpammHoro obecrnedenus. [loatomy B 80-x romax
pa3paboTaH psi cCTaHAAPTOB, OKa3bIBAKOIIKMX BiusiHue Ha pazsutue UNIX.

Celfuac CymecTBYIOT JIE€CATKU OTIEPAMOHHBIX CUCTEM, KOTOPhIE MOKHO 00be-
nuHuTh mon obmmM HazBanueM UNIX. B ocHOBHOM, 3TO KOMMEpYECKHE BEPCHUH,
BBIMTYIIICHHBIC MMPOU3BOAUTEIISIME allapaTHBIX TUIATGOPM IS KOMIIBIOTEPOB CBOETO
npousBoacTBa. [Tpuuunsl nomynsipuoctu UNIX:

|. Kox cucrembl HanucaH Ha si3bIKe BBICOKOTO ypoBHs C, 4To caenano ee mpo-
CTOM [T IOHUMAaHUs!, U3MEHEHHS ¥ IepeHoca Ha Apyrue miarGopmel. MOKHO cMeno
cka3ath, uto UNIX siBisieTcs oHO#M U3 HanboJiee OTKPBITHIX CUCTEM.

[I. UNIX — MHOrO3amayHass MHOIOIIOJIb30BaTeIbCKast cucrtema. OQuH MOIIHBIA
CepBEp MOXKET OOCIyXHMBaTh 3alpPOCHl OOJIBIIOTO KOJMWYECTBa mMmoJsb3oBareneil. [Ipu
3TOM HEOOXOJMMO aJIMUHUCTPUPOBAHUE TOJBKO OJHO cucTeMbl. Kpome Toro, cucre-
Ma croco0Ha BBIMOJHATH OOJIBIIOE KOJUYECTBO PA3NIUYHBIX (YHKIMH, B YaCTHOCTH,
paboTaTh, KaKk BRIYUCIUTEIBHBINA CEPBEP, KaK cepBep 0a3bl NaHHBIX, KaK CETEBOM cep-
BEP, MOJAEPKUBAOIINNA BaXKHEUIIINE CEPBUCHI CETH U T.J.

[11. Hamuume crarmaptoB. Hecmotpst Ha pazHooOpasue Bepcuii UNIX, ocHo-
BOIl BCEro ceMencTBa SIBJISIIOTCS MPUHIUMNNAIBLHO OJWHAKOBAs apXWUTEKTypa U Psij
CTaHAapTHBIX UHTepdeiicoB. g amMUHUCTpaTOpa MEepexo1 Ha IPYTYI0 BEPCHIO CHUC-
TEMBI HE COCTAaBUT OOJBIIOTO TPYJa, a AJIS MOJIb30BaTeNell OH MOXET M BOBCE OKa-
3aThCsl HE3aAMETHBIM.
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IV. IIpocToii, HO MOLTHBIA MOAYJIBHBIN MOJIB30BATENLCKUNA HHTEPPeiic. Umes
B CBOEM PacHOpsKEHUH HAOOp YTHIINT, KaXKIas U3 KOTOPBIX PEIIaeT y3KyIO CTelnna-
JTU3MPOBAHHYIO 33/1a49y, MOKHO KOHCTPYHPOBATh U3 HUX CJIOKHBIE KOMILJICKCHI.

V. Ucnonb30BaHue eAMHOM, JIETKO 00CITyKUBAEMOU UepapXUIECKOH (ailioBoi
cuctembl. Daiinosas cucrema UNIX —3T0 He TOBKO AOCTYI K JaHHBIM, X PaHSILIAM-
csi Ha aucke. Yepes3 yHupunupoBaHHbii uHTEpdEiic PpailioBoil CHCTEMBI OCYIIIECTB-
JSIeTCs OCTYT K TEpMHUHAJIAM, IPUHTEPaM, CETH | T.II.

V1. Ouenp 60JpIIOE KOJUYECTBO MPHUIIOKEHHUH, B TOM YHCIIeé CBOOOJHO pac-
NPOCTPaHSIEMBIX, HaYMHAS OT MPOCTEHIINX TEKCTOBBIX PENAKTOPOB M 3aKaHYMBAs
MOIIIHBIMU CUCTEMaMH YIPaBIICHUsI Oa3aMu TaHHBIX.

9.3. OnepaunonHas cuctema L inux

Hadano coznmanuto cuctemsl Linux nonoxeno B 1991 r. ¢puHCKHM CcTyACHTOM
Jlunycom Topsaabacom (Linus Torvalds). B cenrsiope 1991 roma oH pacmpoctpa-
HIWI 10 €-Mail mepBhIi MPOTOTHII CBOCH ONEPAIMOHHOW CHUCTEMBI, M TPU3Bal OT-
KJIIMKHYThCSL Ha ero paboTy Bcex, KOMy oHa HpaBuTca win HeT. C 3TOro MOMEHTa
MHOTHE IPOTPAMMHUCTBI CTaJM TOJepXuBaTh LiNUX, moOaBisisi apaiBepsl ycT-
pOICTB, pa3pabarbiBasi pa3HbIe MPOJIBUHYTHIE IPHIOKEHUA U Jp. ATMOochepa paboTs
HHTY3UACTOB HAJ MOJIE3HBIM MPOEKTOM, a TaKKe CBOOOIHOE pacipoCTpaHEHHUE U HC-
MOJIb30BAaHNE HMCXOJTHBIX TEKCTOB CTalM OCHOBOW (peHomena Linux. B Hactosmiee
Bpemsi LiNUX — oueHp MoIHAs cHCTeMa, HO caMOe 3aMedaTesbHOe TO, YTO OHa Oec-
wiatHas (free).

Jlunyc TopBanpac pa3paboTan HE caMy ONEPALMOHHYIO CHUCTEMY, @ TOJBbKO €€
AIpO, TOJAKITIOYHB YK€ HMMEIoIUecss KOMNOHEHTh. CTOpOHHHE KOMIAHWH, YBHIIEB
XOpOIINe TMEePCHEKTUBBI ISl Pa3BUTHUS CBOEro OM3HEca, JOBOJBHO CKOPO CTald Ha-
ceiiath OC yTUIMTaMH W MPUKIAAHBIM TPOTpaMMHBIM oOecriedeHrneM. HemgocraTok
TaKOTO MOAX0/Ja — OTCYTCTBUE YHHU(PHUIIMPOBAHHON M MPOAYMAaHHON MPOUEAYPHI yC-
TaHOBKH CHCTEMBI, U 3TO J0 CHX IOP SBJISETCS OJHUM W3 TJIaBHBIX CIEPKUBAIOLIUX
(dakTopoB 115t GOJIee MIMPOKOTO pacmpocTpaHeHus Linux.

®denomeH LinNUX BBI3BAI K KU3HH Pa3roBOPBI O TOM, YTO POJWIACH HOBasi (pu-
nocous mpOrpaMMHUPOBAHMS, MPUHIMIIHAIBLHO OTIMYAIOMIAsCS OT TOTO, YTO OBLIO
panbiie. TpaAuIMOHHBIE CTAIUHU )KU3HEHHOTO IMKJIa MPOTPAaMMHOTO NPOAYKTa TaKo-
BBI. aHanu3 TpeOoBaHMi, pa3zpaboTka creuuduKaimii, IPOEKTUPOBAHUE, MAKETHUPO-
BaHME, HAIIMCAHUE UCXOJIHOIO TEKCTA, OTJIAAKA, JOKYMEHTUPOBAHUE, TECTUPOBAHUE U
cOnpoBOXkeHue. ['1aBHOE, YTO OTIIMYAET 3TOT MOJAXO0J, — LIEHTPAIU3alMsl yIpasiie-
HUS Pa3HBIMU CTAUSMHU U NPEHMYIIECTBEHHO «HHCXOSIIas» pa3padboTka (To ecTh
NMoCTOsIHHAs jaeranu3aius). Ognako Linux co3naBanach mo-uHOMY. ['OTOBBIH pabo-
TAIOUIMI MaKeT IMOCTOSIHHO COBEPLIEHCTBOBAJICS U Pa3BUBAJICS JELUEHTPAIN30BAHHON
TPYNION SHTY3UACTOB, ACHCTBHUS KOTOPBIX JHUIIb CIErKa KOOPAHMHUPOBaNINUCh. Hamm-
[0 aHAPXUYHBIN XapaKTep U «BOCXOMSIIAsD pa3padoTka: cOopka Bce 00see KpyIHBIX
0JIOKOB M3 paHee CO3AaHHBIX MEJIKHX. 3/1eCh MOXHO OTMETHTH U apyroe. [Ipu Tpanu-
LMOHHON pa3pabOTKE B OCHOBY KJIAJETCs NMPOEKTHPOBAHHME M HAIMCAHUE TEKCTOB,
npu pazpaboTke 1mo Meroay Linux — makerupoBaHue, OTaaka U TecTupoBanue. [lep-
BBIC J[Ba ATala pacrnapajjleuTh CIOXKHO, a C OTJIAJKONH U TECTUPOBAHUEM JIENI0 00-
cTouT moJjierde. HpIMU ciioBamu, pa3paboTka mo meroay Linux —3to Merox npobd u
oIMOOK, TIOCTPOSHHBIM Ha WHTEHCUBHOM TecTHpoBaHUHM. Ha mobom stame cuctema
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J0JDKHA paboTaTh, JAXe €CIIM ATO MUHU-BEPCHUS TOTO, K Y€MYy CTPEMUTCS pa3padboT-
yuK. EcrecTBeHHBI 0TOOp OCTaBIsET TOJBKO XH3HecrocoOHoe. O TOM, 4TO Takoe
MporpaMMHUpPOBAHNE — HAyKa, UICKYCCTBO WJIUM PEMECIIO, — CIIOPSAT yke AaBHO. U ecnu
B OCHOBE TpaaAUIMOHHON pa3paborku [1O nexuT mnpexae BCero peMeciio, TO MpHU
pa3paboTKe METOJIOM KOMIIBIOTEPHOTO JapBUHU3MA — HECOMHEHHO UCKYCCTBO.
HerpynHo 3ameTuTh, 4TO «BOCXOAsIIAs» pa3padOTKa XapaKTepu3yeT Tak Ha-

3BIBAEMOE MCCIIEA0BATEILCKOE MPOrpaMMUPOBAHUE, KOTIa CUCTEMa CTPOUTCS BOKPYT
KJIIOYEBBIX KOMIIOHEHTOB U MPOTPAMM, KOTOPBIE CO3/al0TCSl HA PAaHHUX CTaAUsX IMPO-
€KTa, a 3aTeM NOCTOSTHHO MOAUPUIUPYIOTCS. OTCYTCTBHE YETKOTO IJIaHA, MHUHH-
MaJIbHO€ yIPABJICHUE MPOEKTOM, OOJIBIIIOE YUCIIO CTOPOHHHUX TEPPUTOPUATHHO yia-
JIEHHBIX pa3pabOTUYNKOB, CBOOOIHBIN OOMEH UIESIMH M KOJAaMHU — BCE ITO aTPUOYTHI
HOBOTO TIporpammupoBaHusi. O6 0COOEHHOCTSX UCCIENOBATEILCKOTO MPOTPAMMHUPO-
BaHMs HamucaHO Hemano crarei. Tak, mBelmapckue mpodeccopa A. Kupansd,
K. Yen u U. HugeprenbT BbIICIHIN CHEAYIOMINE BAaXKHBIE MOMEHTHI:

pa3paboOTUUK SICHO MPEJICTABISET HAMNpaBICHUE MMOUCKA, HO HE 3HAET 3apa-

Hee, KaK J1aJIEKO OH CMOKET MPOJABUHYTHCS K LIEIIH;

HET BO3MOYXHOCTH NPEIBUIECTh 00BEM PECYPCOB ISl JOCTHKECHHS TOTO WU

WHOTO pe3yJbTaTa,;

pa3paboTka He MOoJIaeTCs IeTaIbHOMY IJIAHUPOBAHUIO, OHA BEIETCS METO-

JIOM TIpo0 1 OMUOOK;

Takue pabOThl CBSI3aHBI C KOHKPETHBIMU MCIOJIHUTEISIMH U OTPa)kKarT UX

JIMYHOCTHEIEC KaueCTBa.

§10. TpaHCNATOP, KOMNUNATOP, UHTEpNpeTaTop

Tpaucastop (anri. translator — mepeBoUMK) — 3TO MpOrpamMMa-IepeBOIIHUK.
Omna npeoOpasyer nporpammy, HallMCaHHYIO Ha OJHOM U3 SI3IKOB BBICOKOTO YPOBHS,
B IIPOrPaMMy, COCTOSIIYIO U3 MAIIMHHBIX KOMaH]l. TpaHCIATOPBI peallu3yoTCs B BU-
7€ KOMIOWIATOPOB WM WHTeprperaTopoB. C TOYKU 3pEHUS BBITIOTHEHHS DPAOOTHI
KOMIIISTOP ¥ HHTEPIIPETATOP CYIIECTBEHHO Pa3INYatOTCA.

KomnuasTop (anri. compiler — cocraButens, coOupareiib) YMTaeT BCIO MPO-
rpaMMmy IEJIUKOM, JeNaeT e MePeBO U CO3/1aeT 3aKOHUYCHHBIN BapUAaHT MPOTPAMMEI
Ha MAITUHHOM SI3bIKE, KOTOPBIH 3aTEM U BBIITOJIHSAETCS.

HNurepnperarop (anri. interpreter — wcroJikoBaTelb, YCTHBINH MEPEBOIYHK)
NEPEBONT U BBIOJHIET MMPOrPaMMy CTPOKA 32 CTPOKOH.

[Tocne Toro, Kak MporpaMMa OTKOMITHJIMPOBAaHA, HU caMa MCXOJHAasi Iporpam-
Ma, HI KOMOWIATOp Oojiee He HyXHBI. B To e BpeMs mporpamma, odpadbarsiBaeMast
UHTEPIPETATOPOM, OJDKHA 3aHOBO NMEPEBOAMTHCS HA MAIIWHHBIN SI3BIK TIPH KaXIOM
OYEepPEeTHOM 3aIyCKe MPOTPaMMBbI.

Omkomnunuposantsle IPOTpaMMBbI pabOTaIOT OBICTpEE, HO UHMepnpemupye-
Mble TIPOIIE UCTIPABIIATh U H3MEHSITb.

Kaxxip1ii KOHKpETHBIN $3bIK OPUEHTHPOBAH JIMOO HAa KOMIWISLMIO, JUOO Ha
UHTEPIPETAIUIO — B 3aBUCUMOCTH OT TOTO, JJIsl KaKUX Liesield OH coznaBaics. Hanpu-
mep, Ilackanap OOBIYHO HMCHONB3YETCs JJISI PEHICHUsS JOBOJIBHO CIOXHBIX 3ajad, B
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KOTOPBIX Ba)KHA CKOPOCTh paboThl mporpamm. [loaToMy naHHBIN S3BIK OOBIYHO pea-
JIU3YETCS C MOMOIIBI0 KOMITAIISTOPA.

C npyro#i ctoponsbl, beiicuk co3gaBaiicsi Kak $I3bIK IS HAYMHAIONIUX IPO-
rPaMMUCTOB, JJII KOTOPBIX NOCTPOYHOE BBINOJHEHHE MPOTPAMMBI UMEET HEOCTIOPU-
MbIE€ IPEUMYIIECTBA.

WNuorpa nig og4HOTO A3bIKa UMEETCSA U KOMITHIISITOP, U HHTEPIIpETaTop. B aTOM
ciy4ae Iis pa3pabOTKH M TECTHUPOBAHHS MPOTPaMMBI MOKHO BOCTIOJIb30BAThCS HMH-
TEPIPETATOPOM, a 3aTEM OTKOMITHIIMPOBAThH OTJIAXEHHYIO POrpamMMy, YTOOBI TIOBBI-
CHUTb CKOPOCTh €€ BBIIIOJIHECHHUS.

811. CucTtemMbl nporpaMmMmmpoBaHuUs

CucreMa mporpaMMHUPOBaHHUS — 3TO CUCTEMa JUIs pa3pab0TKU HOBBIX MPO-
rpaMM Ha KOHKPETHOM SI3bIKE IPOTPAMMHUPOBAHHS.
CoBpeMeHHBIE CHCTEMBI IIPOTPAMMHPOBAHUS OOBIYHO MPEIOCTABISIOT HOJIB30-
BaTeJISIM MOIIHBIC ¥ YAOOHBIE CpelICTBa pa3pabOTKK MporpaMM. B HUX BXOJAT:
KOMIIHIJISITOP WU HHTEPIIPETATOP;
WHTETpUPOBAHHAS Cpelia pPa3pabdoTKH,
CpeICTBa CO3/IaHUs M PEIaKTUPOBAHUS TEKCTOB IPOTPAMM;
oOmupHbIe ONOIMOTEKN CTAaHAAPTHBIX MPOTPaMM U (PYHKIIHIH;
OTJaI0YHBIC TIPOTPAMMEI, T.€. TIPOTPAMMBbI, TOMOTAOIIUE HAXOIAUTh U yCT-
paHsATh OIIUOKY B IPOTPaMME;
«IIPY)KECTBEHHAS» K TIOJIH30BATEIIIO0 IUATIOTOBAs CPEJa;
MHOTOOKOHHBIH PEKUM pabOTHI;
MOIIHBIEC TpadudecKue ONOITNOTEKH,
YTHINTHI JJ151 paboThI ¢ OMOIMOoTEKaMu
BCTPOEHHBIN accemouiep;
BCTPOEHHASI CIIPABOYHAS CIIyK0a,
npyrue cneruduaeckue 0COOEHHOCTH.
[Tomynsipuble cucteMbl mnporpammupoBanus — Turbo Basic, Quick Basc,
Turbo Pascal, Turbo C.
B mocnenHee Bpems MOMYYWIM PacCHpOCTPAHEHUE CHCTEMBI NMPOTPaMMHUpPOBa-
HUSI, ODHEHTUPOBaHHbBIE Ha co3nanue Windows-puiioxeHni:
naker Borland Delphi (Ienshu) — Giectanuii HacIeTHUK CEMEHCTBA KOMITHJIS-
topoB Borland Pascal, mpenocraBnstomuii ka4eCTBEHHbIE W OYCHb yJIOOHBIC
Cpe/IcTBa BU3YalbHOU pa3paboTku. Ero MCKIOYNTENHHO OBICTPHIA KOMITHISTOP
103BOJIsIET 3(PPEKTUBHO U OBICTPO pemIaTh MPaAKTUIECKH JTIOOBIE 3a1a4l TPUKIIAT-
HOTO MPOTrPaMMHPOBAHUS.
naker Microsoft Visual Basic — yao0HbIi 1 TOMyJISIpHBIA MHCTPYMEHT JUISL CO3-
nanus Windows-porpaMm ¢ HCHOJIB30BaHHEM BH3YAIbHBIX CpelcTB. Conep KUt
UHCTPYMEHTApHU IS CO3JIaHMsI THarpaMM | Mpe3eHTaINH.
naker Borland C++ — ogHO M3 caMbIX pacHpoCTpaHEHHBIX CPEICTB IS paspa-
6otk DOS u Windows npuioxxeHui.
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S3pik Beiicuk (BASIC — Beginners All-purpose Symbolic Instruction Code —
YHUBEPCAIbHBI CHMBOJIBHBIA KOJ U1 HauMHAKOMUX) ObU1 co3maH B 1965 .
Jix. Kemenn u T. Kypriem xak s3bIK, 00JIer9aromnii HAMUCAHUE MPOCTHIX MTPOTPAMM.

CymiecTByeT MHOTO pa3jau4HbIX Bepcuil belicuka — OT 04eHb MPOCTHIX JI0 yCO-
BEPIICHCTBOBAHHBIX, COACPKAIINX MHOMXECTBO JOMOJHUTEIBHBIX S3BIKOBBIX KOHCT-
pykumii. Hanbonpiee pacmnpoctpaHneHue UMeErOT cienyromue Bepcun: QuickBasic
(QBasic) 4.5 nna DOS u Visual Basic 3.0-6.0 mis Windows.

QuickBasic 4.5 ¢pupmbr Microsoft — 310 odeHs MpOCTOiA, HO B TO K€ BpeMs
s dexTuBHBINA SA3BIK, YHACIEAOBABIINN OT paHHETO belicnka Bce ero JOCTOWHCTBA,
HO M30aBHBIIMHCS OT BCEX €r0 HEAOCTATKOB M BIUTABIIMHA IENBIN PsJ MEpPeToBhIX
uaeit Havana 90-x rogos. Eme QuickBasic ouens nmpuBIiekaTesieH CBOCH cpeioi mpo-
rpammupoBaHusi. OJlHa U3 yJad — 3TO UCIOJIb30BAaHUE CBOEOOpa3HOro pexuma pado-
Tol. [l ObicTpoil pabOTHI B Cpeje HCIONb3YeTCS PEXUM HHTEpIperaropa, a ajs
OKOHYATEIBHOTO MEPEBO/Ia OTJIAKEHHBIX MPOTPaMM Ha MAIIWHHBIA S3BIK UCIOJB3Y-
eTcst kommuisiTop. M3 QBasic kommnunsitop uckiroden. QBasiC BXoauT B MUHHMATb-
HBI KOMIUIEKT IMOCTaBKH MPOTPAMMHOTO obecredeHus: komnpiorepa. beiicuk oueHp
MOMYJISIPHBIN S3BIK IPOTPAMMHUPOBAHHUS.

SAzpik Ilackanab Obu1 paspadoran B 1970 r. Hukmacom Buprom kak s3b1k 00y-
YeHHs CTYIEHTOB MporpamMMupoBaHuio. Ilackans BeipabaThIiBaeT HaBBIKH COOIOAE-
HUS XOPOLIETO CTPOIrOro CTUJS MNPOrpaMMHUPOBAaHMS, YIPOILAKOIIEr0 pa3paboTKy
CJIOHBIX TIPOTPAMM.

OcHOBHBIE IPUBJIEKATENbHBIE YepThl [1ackans — JOrHYHOCTD, MOJAEPKKA KOH-
HENIUI CTPYKTYPHOTO M MPOLEAYPHOTO MPOrpaMMHpOBAHUs, paboTa ¢ JUHAMUYE-
CKOW ITaMATHI0, BO3MOKHOCTb CO3/1aHUS CBOMX TUIOB naHHbIX. B Ilackane nporpam-
MUCT JIOJDKEH BCErJa SIBHO YKa3bIBaTh, C KAKUMH KOHKPETHBIMH MEPEMEHHBIMU OH
’KellaeT paboTaTh M KaKOBBI THIIBI 3TUX NepeMeHHbIX. CTporas TUNU3alus JTaHHBIX
MO3BOJISIET PE3KO CHU3HUTH KOJMYECTBO OIIMOOK, MOSBISIOUIMXCA B TMPOTpamMme
BCIICJICTBHE HEBHUMATEIbHOCTH MJIM ONIEYATOK.

B cBoem nepBonauansHOM BHae [lackans MMen 10BOIBHO OTpaHUYCHHBIE BO3-
MO’KHOCTH, HO PaCIIMPEHHBIH BapUAHT ITOTO si3bIKa — T Urbo Pascal, ssisiercst oueHb
MOII[HBIM SI3BIKOM TIpOTpaMMHpOBaHusi. VHTerpupoBanHas obonouka Turbo Pascal,
paspaboranHas ¢upmoii Borland (aeme Inprise), Bximovaromas B cedsi perakrop,
KOMITWJISTOP, KOMIOHOBIIMK W OTJAAYUK, BMECT€ C HMHTEPAKTUBHON CHPABOYHOU
CUCTEMOH ciienany pa3paboTKy nporpamm Ha [lackaie nemomM npoCThIM U IPHUATHBIM.

SA3pik Cu pazpaboran JenHucom Putuu B 1972 1. kak s3bIK, IPUTOHBIN IS
MporpaMMHUpOBaHUS HOBOU ornepannoHHoM cucteMbl UNIX.

OmnepanroOHHBIE CUCTEMBI Paad MOBBIIIEHUS CKOPOCTH PAabOTHI TPAAULMOHHO
MU CAJIMCh Ha A3bIKE HU3KOTO YPOBHS — accemoiiepe, HO s3bIK CH HACTOJIBKO XOPOUIO
3apekoMeHaoBan cebs, uTo Ha HeMm Obuto HamucaHo Gonee 90% Bcero koma OC
UNIX. fA3pixk CH 06pen nomyIspHOCTh KaK TaKk Ha3bIBAEMBbIH S3BIK CPETHETO YPOBHS,
B KOTOPOM YAOOCTBO, KPaTKOCTh H MOOMIIBHOCTH SI3BIKOB BBICOKOTO YPOBHSI COYETa-
IOTCSL ¢ BO3MOXHOCTBIO HENOCPEACTBEHHOI'O JOCTyIAa K amnmnaparype KOMIbITEpa,
9TO OOBIYHO JOCTUTAIOTCS TOJIBKO MPH MPOTPaMMHUPOBAHUY Ha sI3bIKe Accembepa.

Cu He 04eHb MPOCT B U3yYEHUHU U TPeOyeT TIIATeTbHOCTH B MPOTPAMMHUPOBA-
HUH, HO TTO3BOJIIET CO3/1aBaTh CIIOKHBIE M BeChbMa 3(PPEeKTUBHBIE MPOTPAMMBI.
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§12. UHCcTpyMeHTanbHble NporpaMmmsbl

HNucTpyMeHTaIbHBIE IPOrPAMMHBIE CPEACTBA — 3TO MPOTPAMMBI, KOTOPHIE
UCIIOJIB3YIOTCS B XO/€ pa3paboTKu, KOPPEKTUPOBKH WM PAa3BUTHUS APYTUX MPUKIA-
HBIX WJIM CHCTEMHBIX MPOTPAMM.

[To cBoeMy Ha3HAUYEHHMIO OHU OJHM3KH CHCTEMaM mporpammupoBanus. K uHCT-
PYMEHTaJIBHBIM IIPOTPaMMaM, HallpuMep, OTHOCSTCS:

PEIaKTOPHI;

CpelICTBa KOMIOHOBKH MPOTPamMM,

OTJIQJI0YHBIE TIPOTPAMMBI, T.€. IPOTPAMMBI, IOMOTAOIINE HAXOAUTh U YCT-
paHATh OUIMOKHU B IPOTPaMME;

BCIIOMOTAaTEIbHBIE MPOTPAMMBI, PEATU3YIONINE YaCTO HCIOJIb3yEeMbIE CHC-
TEeMHBIC NEeHCTBUS;

rpaduyeckre makeTsl IporpamMmm M T.I1.

WHcTpyMeHTaIbHBIE TPOTPAMMHBIE CPEJICTBA MOTYT OKa3aTh MOMOIIb HA BCEX
cranusx paspadorku [10.

12.1. TexkcToBBIii pegaKkToOp

TexcToBBIil pe1aKTOP —3TO MPOrpaMMa, HCIOIb3yeMasi CIEIHAIBHO IS
BBOJIa M PEJAKTUPOBAHUS TEKCTOBBIX JaHHBIX.

OTHUMU JaHHBIMU MOTYT OBITH MPOTPaMMa WM KaKOK-INOO0 JOKYMEHT WJIH JKe
KHHTa. PegakTHpyemMblIil TEKCT BBIBOANUTCS Ha 3KPaH, U MOJIH30BaTEIb MOXKET B TUa-
JIOTOBOM PEXHME BHOCUTH B HETO CBOM U3MEHEHHS.

TexcToBBIE peakTOPBI MOTYT OOECTIEUNBAThH BBHITIOJHEHUE Pa3HOOOPA3HBIX
byHKIUH, a IMEHHO:

pEeIaKTUPOBAHUE CTPOK TEKCTA,;

BO3MOXXHOCTb UCIIOJIb30BAHUS PA3INYHBIX MPU(TOB CHMBOJIOB,;
KOMMPOBAHME W MEPEHOC YaCTH TEKCTa C OJHOTO MECTa Ha APYroe WM H3
OJHOTO JOKYMEHTA B APYrou;

KOHTEKCTHBIN IMMOUCK M 3aMEHa 9acTel TEeKCTa,

3aJlaHue TTPOU3BOJIBHBIX MEKCTPOUHBIX IPOMEKYTKOB;

aBTOMATHYECKH MEPEHOC CJIOB HAa HOBYIO CTPOKY;

aBTOMAaTHYECKast HyMEPalnio CTPaHHII;

oOpaboTka u HyMepalus CHOCOK;

BbIpaBHUBAaHME KpaeB ad3ana;

CO3/aHMEe TAOJINI U TIOCTPOCHUE ANArpamwm;

MPOBEpKa MPABOMHCAHUS CIOB U MOI00P CHHOHUMOB,;

IIOCTPOEHUE OIJIABJICHNUN U NPEIMETHBIX yKa3aTele;,

pacmedarka MOATOTOBIEHHOTO TEKCTa HAa MPUHTEPE B HYXHOM YHUCIE K-
3eMIUISIPOB U T.II.

B03MOXXHOCTH TEKCTOBBIX PEAAKTOPOB PA3IMYHBI — OT IPOTpPamMM, MpeaHa3Ha-
YEHHBIX JJIs1 MOATOTOBKM HEOOJBIINX JOKYMEHTOB HPOCTOW CTPYKTYPBI, IO IPO-
rpaMM 1St Habopa, opOPMIICHHS M TTOJIHOW MOATOTOBKU K TUHOTPAQCKOMY H3TaHHIO
KHHT | XYPHAJIOB (M31aTeIbCKUE CUCTEMBI).

Haubosee uzBecTHbIN TeKCTOBBIN peaakTop — Microsoft Word.
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[MomHopyHKIIMOHATBHBIE H31aTenbekue cuctemMbl — Microsoft Publisher,
Corel Ventura u Adobe PageMaker. M3narenbckue CHCTEMBl HE3aMEHHMBI IS
KOMITBIOTEPHOM BEPCTKHU U TpaduKu. 3HAYUTENHHO 00JIerdaoT paboTy ¢ MHOTOCTpa-
HUYHBIMH JOKYMEHTaMHU, UMEIOT BO3MOKHOCTH aBTOMAaTHYECKOM pa30MBKU TEKCTa Ha
CTpaHMIIbl, PACCTAHOBKM HOMEPOB CTPAHML, CO3/aHMs 3arojoBkoB H T.h. Co3naHue
MaKeTOB JIIOObIX M3AaHUH — OT PEKJIAMHBIX JIUCTKOB IO MHOTOCTPAHUYHBIX KHUT U
KYPHAJIOB — CTAHOBUTCS] OUEHb MPOCTHIM, JIaXK€E AJI1 HOBUYKOB.

12.2. I'pa¢uyecknii pegakrop

I'paduyeckuii perakTop — 3T0 IIporpamMma, NpeJHa3HauYCHHAs Il aBTOMaTHU-
3allMd TPOLIECCOB TOCTPOEHUS Ha HKpaHe IuCIUies rpaguueckux H300pakeHUH.
[IpenocTaBisieT BO3MOKHOCTH PUCOBAHMS JTMHHMA, KPUBBIX, PACKPACKH 00IacTel K-
paHa, co3JaHus HAANKUCEN Pa3IMIHBIMUA pU(TaMH U T.JI.

BonbImIMHCTBO pEemakTOpPOB MO3BOJIAIOT 00padaThiBaTh M300pa)KeHHS, MOIY-
YEHHBIE C TOMOIIBI0 CKAHEPOB, a TAK)KE BBIBOJWTH KAPTUHKH B TAKOM BHJIE, YTOOBI
OHH MOTJIU OBITh BKJIIOYEHBI B JOKYMEHT, IIOTOTOBJIEHHBIH C TIOMOIIBIO TEKCTOBOTO
penakropa.

Hekoropele penakTopbl HO3BOJIIOT MOTYYaTh U300paKeHHUs] TPEXMEPHBIX 00b-
€KTOB, X CEYEHHH, pa3BOPOTOB, KAPKACHBIX MOJEIICH U T.II.

[Tonb3yercs uzBectHocThio Corel DRAW — MomnHbIi rpaduueckuii pe1akTop
¢ hyHKIMAMH co3maHUs MyOMMKanui, CHaOKEHHBI WHCTPYMEHTAMH JJIsI pEHaKTH-
poBaHus TpaduKH U TPEXMEPHOTO MOIECTHUPOBAHUS.

12.3. BO3MO:KHOCTH CHCTeM /1eJ10BOI M HAY4YHOIi rpauKu

Cucrembl 1e10BOil rpadpMkn Jal0T BO3MOYKHOCTh BBIBOJAMTH Ha 3KpaH pas-
JUYHBIE BUIBI TPAa(QUKOB M JAMAarpamMM. THCTOIPaMMBbI, KPYTrOBbIE M CEKTOPHBIE AHa-
IrpamMMBbl U T.J. DTU CUCTEMBI IT03BOJIAIOT HAIVISIAHO MPEICTABIATh HA DKPaHE pas3iiny-
HbIE JIaHHbBIE U 3aBUCUMOCTH.

CucreMbl HAYYHOW ¥ MH)KEHEPHOU Ipa(MKH MO3BOJIAIOT B I[BETE U B 33JaHHOM
Macitabe oToOpakaTh Ha SKpaHe CIETyIONINe 00BEKTHI:

rpaduKy IBYMEpPHBIX M TPEXMEPHBIX (DYHKLIWH, 3aJaHHBIX B TaOIMYHOM
WIN AaHAIUTUYECKOM BUJIE;

CHCTEMBI U30JIMHUAN, B TOM YHUCIIE, U HAHECEHHBIE Ha MOBEPXHOCTHh OOBEKTA;
Ce4eHUsl, IPOEKIUH, KapThl U T.A.

JUIs TOCTpOEHHUsI JIETKO BOCTPHHUMAEMBIX PEAINCTUYECKUX H300pakeHNu
TPEXMEPHBIX 00BEKTOB CUCTEMBI WHKEHEPHOU TpadWKM MO3BOJISIOT YIAISTh JIMHUH,
HE BUAUMBIE HAOJIOJaTENIO.

12.4. Tabanunblii poieccop

TabdauuHblii mpomeccop — 3TO KOMIUIEKC B3aUMOCBSA3aHHBIX IPOTPaMM,
npeaHa3HauYeHHBIA ISt 00paOOTKHU 3JIEKTPOHHBIX TAOJIHII.

DJIEKTPOHHASL TA0JMIA — 3TO KOMITBIOTEPHBIA SKBUBAJICHT OOBIYHOW TaOiH-
IbI, COCTOSIIIEN U3 CTPOK U rpad, Ha mepecedeHNH KOTOPBIX PACHOIAraroTCs KIETKH,
B KOTOPBIX COJEPIKHUTCS YUCIOBask nH(popManus, GOpMyJIbl MIIN TEKCT.

3HayeHne B YMCIOBOM KJIETKE TAOJHUIBI MOKET OBITH JUOO 3ammrcaHo, JIM0O
PAcCUHMTaHO MO COOTBETCTBYIONIEH dopMmyie; B (popmMyie MOTYT MPUCYTCTBOBATH 00-
paleHus K IpyruM KJeTKaMm.
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Kaxxnp1ii pa3 npu n3MEHEHNH 3HAUYCHUS B KJIETKE TaOJIHIIBI B pE3yIbTaTe 3amu-
CH B HEE HOBOTO 3HAUYECHHS C KJIABHATYPHI MEPECUUTHIBAIOTCS TAKXKE 3HAYEHUS BO
BCEX T€X KIJIETKAaX, B KOTOPBIX CTOSIT BEJIMYHUHBI, 3aBUCSIINE OT JAHHOH KIICTKH.

['padpam m cTpokam MOXKHO TMpPUCBAWBATh HAUMEHOBAHHs. JKpaH MOHHUTOPA
TPaKTyeTcsl Kak OKHO, Yepe3 KOTOPOE MOKHO paccMaTpUBaTh TaOIUILy IEIMKOM HIIN
0 YaCTSIM.

Tabnu4aHbIe MpoLIECCOPHI MPEACTABISIOT CO00W YI00HOE CPENCTBO I MPOBE-
AeHusi OyXTalaTepCKHX M CTAaTHCTHYECKHMX pacueToB. B kaxaom makere MMEIOTCS
COTHH BCTPOEHHBIX MAaTeMaTHYeCKUX (DYHKUIUH M aJITOPUTMOB CTaTUCTHUYECKOW 00-
paboTku maHHBIX. Kpome TOoTo, MMEIOTCS MOUTHBIE CPEACTBA IS CBSI3U TaOJUI] MEXK-
ay co0o#, co3aHus U pEJAaKTUPOBAHUS HIEKTPOHHBIX 0a3 TaHHBIX.

CrienanbHbIE CPEJCTBA MO3BOJSIOT aBTOMATHYECKH IMOJIy4aTh M PacledyaThl-
BAaTh HACTPaWBaE€MbIE€ OTYETHI C UCIOJH30BAHUEM JIECATKOB Pa3jIMYHBIX THIOB Tal-
aui, rpaduKoB, AMarpaMM, CHa0XaTh UX KOMMEHTapUsSIMU U TpapUUeCKUMHU WILTIO-
CTpAIUSIMH.

TabnuanbIe MPOIIECCOPHI UMEIOT BCTPOSHHYIO CIIPABOYHYIO CHUCTEMY, MPEI0C-
TaBIISIONIYIO TOJB30BATEI0 HHPOPMAIIMIO 0 KOHKPETHHIM KOMaHAaM MEHIO U JIpy-
rye CIpaBOYHBbIEC JaHHBIE. MHOTOMEpHBIE TAOIHIBI TO3BOJIAIOT OBICTPO J€NaTh BBI-
O60pku B 6a3e JaHHBIX IO JII0OOMY KPUTEPHIO.

Campble momyJisipHble TabauuHbIe mpoueccopbl — Microsoft Excel (Dkceinp) u
L otus 1-2-3.

B Microsoft Excel aBromarn3upoBaHbl MHOTHE PyTHHHBIE OTIEpPAIUH, CIICIH-
aJbHBIC IA0JIOHBI TIOMOTAIOT CO3AaBaTh OTYETHI, UMIIOPTHPOBATH aHHBIE U MHOTOE
Ipyroe.

Lotus 1—2—3 — mnpodeccuoHaIBHBIA MPOIECCOp SIEKTPOHHBIX TaOJIHII.
[upokue rpadpuyeckre BO3MOXKHOCTA M YAOOHBIM HHTEpP(EHC MakeTa MO3BOJISIOT
OBICTPO OpHEHTHPOBATHCS B HEM. C €ro MOMOIIBI0 MOXKHO CO3/1aTh JI000H (rHAHCO-
BBII IOKYMEHT, OTYET i OyXTainTepuu, COCTAaBHTh OIODKET, a 3aTeM Pa3MECTUTh
BCE€ T JIOKYMEHTHI B 0a3ax JaHHBIX.

12.5. Cucrembl ynpasjeHusi 6a3aMu JaHHBIX

Ba3a qaHHBIX — 3TO OJJH WM HECKOJBKO (DalIOB JaHHBIX, MpeIHa3HAYECHHBIX
IUIsl XpaHEHUs, U3MEHEHHS U 00paboTKHM OOJBITUX 00OBEMOB B3aWMMOCBSI3aHHOW WH-
dbopmanumu.

B 6a3e naHHBIX MPEANPHUATHS, HATIPUMED, MOKET XPAHHUTHCS:

BCS MH(OpMAIM O ITATHOM PAacIHMCAaHUU, O PabOYUX M CIYXKAIINX IMpe-
NPUATHSA;

CBEICHHS O MaTEpUaJIbHBIX IIECHHOCTSIX;

JTaHHBIE O MOCTYIUICHUH CHIPhS U KOMIUICKTYIOIIHX;

CBEJICHHS O 3aracax Ha CKJIaJax;

JaHHBIE O BBITYCKE TOTOBOW MPOIYKIIHIH;

NPHUKa3bl U PACTIOPSKEHUS TUPEKIHA U T.I1.

Jlaxxe HeOobIINe U3MEHEHHUSI KaKoW-Tr00 MH(pOpMAIMK MOTYT NPHUBOIUTH K
3HAYUTEIHbHBIM U3MEHEHHSIM B Pa3HBIX APYTHX MECTaX.
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[Ipumep. M3nanme mpukaza o MOBBIIIEHHH B JOJDKHOCTH OJHOTO PabOTHHUKA
NPUBOJUT K U3MEHEHHUSIM HE TOJIBKO B JINYHOM JieJie paOOTHHUKA, HO M K U3MEHEHUSIM
B CIHCKaX MOJpa3/iesieHusi, B KOTOPOM OH paboTaeT, B BEAOMOCTSIX Ha 3apIuiary, B
rpaduKe OTIYCKOB U T.II.

ba3pl TaHHBIX UCMOJIB3YIOTCS MO YIIPABICHUEM CHCTEM yNpaBjieHus 6a3zaMu
nanubix (CYBJ]). Cucrema ynpasnenusi 6azamu nanubeix (CYBJl) — 310 cuctema
IpOrpaMMHOT0 oOecIeYeHus, MO3BOJISIONIas 00pabarsiBaTh oOpamenus K 0a3e naH-
HBIX, OCTYMAIOMINE OT MPUKIIATHBIX MPOTPAMM KOHEYHBIX TOJIb30BATEIIEH.

Cucremsbl yrpaBieHus 6a3aMy JaHHBIX MO3BOJSIOT 00BEIUHATH O0IbIINE 00b-
emMbl HHpOpMaAIMu U 00pabaTsiBaTh MX, COPTUPOBATH, JENaTh BHIOOPKH IO OIpee-
JIEHHBIM KPUTEPHSIM H T.II.

CoBpemennbie CYB/] 1atoT BO3MOXKHOCTh BKJIIOUAaTh B HUX HE TOJBKO TEKCTO-
BYIO ¥ rpaduueckyro nHGOPMAIMIO, HO U 3BYKOBBIE ()ParMeHTHl U JaXKe BUICOKIIHU-
TIBI.

[TpocTora ucnons3oBanusi CYBJ] mo3BomnsieT co3maBarh HOBbIe 0a3bl JAHHBIX,
He npulerasi K IpOrpaMMHUPOBAHHMIO, A MOJIBb3YACh TOJIBKO BCTPOCHHBIMU () YHKIIUSMHU.
CYBJl obecrieunBatoT MPaBUIBHOCTH, MOJHOTY M HEMPOTHBOPEYMBOCTH JIAHHBIX, a
TaK)Ke yIOOHBIN JOCTYII K HUM.

[Monynsapusie CYBJ] — FoxPro, Accessfor Windows, Paradox.

Jliis meree cnoxxHbIXx npumeHeHnit BMecto CYB/] ucnons3yrores nuadopmanu-
oHHO-1IoMCcKOBbIe cuctembl (UI1C), koTopble BEIOIHSIOT CIeAyoIne QYHKINU:

XpaHeHue 060JbII0ro 00beMa HHPpOPMAIHH;
OBICTpPBIN TIONUCK Tpebyemoit nHpopmanmu;
no0aBieHNe, yAaJeHUEe U N3MEHEHHE XPaHUMOU HH(POpMAInHy,
BBIBOJI €€ B yJIOOHOM JIJIsl YETIOBEKA BU/IE.
12.6. bu0/MOTEeKH CTAHAAPTHBIX MOANPOrpaMM

buéauorexka CTaHAAPTHBIX NOANPOrPaMM — 3TO COBOKYIMHOCTH TMOAIMPO-
rpaMM, COCTABJICHHBIX HAa OJIHOM M3 SI3IKOB MPOTPAMMHPOBAHHS U yIOBIETBOPSIO-
IIMX OINpPEAEICHHBIM €IMHBIM TPeOOBaHUAM K CTPYKTYpPE, OPTaHU3AINH UX BXOJO0B U
BBIXOJIOB, OIIMCAHMM TOAIPOTPAMM U T.II.

CraHgapTHBIE TOANPOTPAMMBI UMEIOT euHYI0 (popMy oOpamieHus, 4To obdec-
MEYNBAET MPOCTOTY U yIOOCTBO HACTPONKM MapaMeTPOB MOJIPOTPAMMBI Ha PEIICHUE
KOHKPETHOMW 3aJa4H.

B kauecTBe mpumepa MOXXKHO HpHUBECTH OMONMHMOTEKY CTAaHAAPTHBIX IMOATPO-
rpaMM I10 YHUCICHHBIM MAaTEMaTHIYECKIM METOAAaM PEUICHUs ypaBHEHU, BHIYUCIICHUS
WHTETPAJIOB, HAXO0XJACHUSA SKCTPEMYMOB U T.II.

813. lMNakeTbl NPUKNaaHbLIX NporpamMm

IMakersl npukaagubix nporpamm (II1I1) — 3To cnenuanbHbBIM 00pa3oM op-
raHU30BaHHBIC MMPOTPAMMHbBIC KOMILJICKChI, PACCUMTAHHBIC HA O0IIee MPUMEHEHHE B
OTIpE/ICIICHHOM TPOOIIEMHON 00JIACTH W JOTIOJHEHHBIE COOTBETCTBYIOIIEH TEXHHUYE-
CKOM TOKYMEHTalUEH.

B 3aBHCHMOCTH OT XapakTepa pellaeMbIX 3aJiad pa3IMyaroT CICIYIONIUe pas-
"HoBuauoctu I1I1I1:
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NAKEThl JJIsl PEUIEHUs TUIIOBBIX HHKEHEPHBIX, IJIAHOBO-DKOHOMUYECKUX,
oOIIeHayYHBIX 3a]1a4,
MAKEThl CUCTEMHBIX IIPOIPAMM,;
MaKeTHl JIJIs1 00ECIeYeHNs CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS
Y CUCTEM aBTOMATHU3ALMU HAyUHBIX MCCIIEI0BAHMIA;
MAKEThI I€JarornYeCKMX MPOrpaMMHBIX CPEICTB U JPYTHE.

Yro6s! monp3oBatens Mor npuMeHuTh [T mis pemenust KOHKpeTHOH 3ana-
9H, MTaKeT JOJDKEH 00J1alaTh CPEeCTBAMH HACTPOIKHU (MHOTA IMyTEM BBEJCHHS HEKO-
TOPBIX JOTIOJTHCHHIA).

Kaxngprii [T obmagaer oOBMHO pAIOM BO3MOXKHOCTEH MO MeTojaMm oOpa-
O00TKM JaHHBIX U (OpPMaM UX MPEACTABICHUS, MMOTHOTE IMArHOCTUKH, YTO JAaeT BO3-
MO>KHOCTB TI0JIb30BaTEINI0 BRIOPATh MOAXOAAIINN 11 KOHKPETHBIX yCIOBHI BapHUaHT.

[IIIT obecrneunBaOT 3HAYUTEIHLHOE CHIDKEHHE TPEOOBAHMU K YPOBHIO IPO-
(beccnoHaTbHOM MOATOTOBKH MOJIK30BaTENEH B 00JaCTH MPOTPAMMHUPOBAHNS, BIUIOTh
710 BOBMOXXHOCTH IKCIUTyaTalluy makeTa 0e3 mporpaMMucTa.

Yacto makeTsl MPUKJIAJAHBIX HPOTPaMM pacHojiararoT 0a3aMu JaHHBIX IS
XpaHEHUs JaHHBIX U NEPEeJauy X NPUKJIAJHBIM IPOrpaMMaM.

13.1. UaTerpupoBaHHble NAKeTHl NPOrpaMm

W HTerpupoBaHHbIE TMAKETHl MPEICTABISIOT c000il HA0Op HECKOIBKHX IPO-
IPaMMHBIX MPOIYKTOB, 00ObEIMHEHHBIX B €IWHBIA yA0O0HBI HHCTpyMeHT. Hanboee
Pa3BUTHIE U3 HUX BKJIIOYAIOT B ¢€051 TEKCTOBBIN PEAAKTOP, OpraHai3ep, IJIEKTPOHHY IO
tabnuny, CYB/I, cpencrBa noanep KU 3JIEKTPOHHOM MOYTHI, NPOrpaMMy CO3AaHUs
MPE3EeHTAIMOHHON rpauKy.

Pe3ynbTaTsl, mogy4deHHBIE OTIEIBHBIMU MOAIPOTPaMMaMHU, MOTYT OBITH 00be-
JIWHEHbI B OKOHYATENbHBIA JTOKYMEHT, COACp)Kamui TaONu4YHbIN, Tpadudeckuil u
TEKCTOBBIM MaTepual.

W HTerpupoBaHHbIE MAKETHI, KaK IPAaBHUIIO, COAEPKAT HEKOTOPOE SAPO, obecte-
YHBAOIIEE€ BO3MOKHOCTh TECHOI'O B3aUMOJENUCTBUSI MEX/1y COCTABJISIFOLIUMU.

IIpuMmep: HHTErpUPOBAHHBIN MMAKET JUIsl HAIIMCAHUS KHUT, COAEPIKALIUX HILIIO-
ctpaiuu. OH COEPHKUT:

TEKCTOBBIA PENAKTOD;
opdporpaduyeckuii koppekrop Ha 80000 cioB (mporpamMmy OOHApPYKCHHS
opdorpaduyeckux onrdoK);
[IporpaMMy CIHSIHUSI TEKCTOB;
nporpaMMmy (GOpPMHUPOBAHHS OTJIABJICHUI M COCTABJICHUS yKa3aTeleH;
aBTOMATHYECKHI MTOUCK U 3aMEHY CJIOB U (pa3s;
Cpe/ACTBa TEJIEKOMMYHHUKaLUU;
3JEKTPOHHYIO TabauLy;
CHCTEMY ympaBieHHs 0a3aMu TaHHBIX,
MOIYJH rpaguueckoro opopMICHHS;
rpaduyeckuii penakTop;
BO3MOXHOCTh TI€9aTH COTHSIMH Pa3HbIX HPU(PTOB U T.1.
HaunOonee n3BecTHbIE MHTETPUPOBAHHBIE TAKETHI:
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Microsoft Office. B 3ToT MomHbIi MPO}heCCHOHANBHBIN TAKET BOLLUIM TaKUe
HEOOXOAMMEBIE MTPOrpaMMBbI, Kak TeKCTOBbI penaktop WinWord, snekrponnas Tab-
mura Excel, nporpamma co3ganus npesenranuii Power Point, CYBJ] Access, cpen-
CTBO MOJJEPXKKHU JIEKTpOHHOU moutkl M ail. Maso Toro, Bce 4acTu 3TOro makera co-
CTaBJISIIOT €IUHOE IEJI0€, U J1a)Ke BHEIIHE BCE MPOTPAMMBI BRITISIAT €INHOOOPa3HO,
4TO 00JIETYAET KaK X OCBOCHHE, TaK U €XKETHEBHOE MCIOIb30BaHUE.

Microsoft Works — 3To oueHb nMpocToi U yOOHBIN MMaKkeT, 00beAUHSAIOMUN B
cebe TeKCTOBBIA PEHAKTOpP, AJIEKTPOHHBIC TAOIHUIBI U 0a3bl TaHHBIX, a TaK)Ke Tele-
KOMMYHUKAIIMOHHBIE CPEACTBA JUIsl COCIUHEHUSI C JIPYTUMH KOMITBIOTEpaMH I10 Te-
neOHHBIM TUHHUAM. [lakeT OpHeHTUPOBaH Ha JIIOJIeH, HE NMEIOIUX BPEMEHH OCBau-
BaTh CJIOKHBIE MPOAYKTHI, HA HAYMHAIOIINX I0JIb30BaTENICH, a TAKXKEe Ha JOMAIIHHUX
II0JIb30BATEIICH.

13.2. Opramnaiizepsbl

Opranaiizepsl —3T0 IPOrpaMMBbI — SJIEKTPOHHBIE CEKPETapH.

Onu 1o3BOJSIIOT 3P (EKTUBHO PACIOPSAUTHECS padoYyuM BpeMeHeM, (UHAHCO-
BBIMH cpeicTBaMU U T.m. OOJIagaroT BO3MOXKHOCTHIO aBTOMAaTH3AIUH PETYISIPHBIX
JAEWCTBHUN, COCTABJICHHS MEPCOHAIBHBIX W T'PYNIOBBIX PACIUCAHHUN, TUIAHUPOBAHHS
BCTpEY, BEICHUS 3allMCHOW KHIDKKU. B UX COCTaB TpaauIIMOHHON BXOJST KaJIeHAAph,
9achl, KAIBKYJISITOP U T.II.

Lotus Organizer — GJ0KHOT, pa30UTBIN 1O CEKIMSAM: KaJIeHIaph, CIIMCOK Jel,
ajipecHas u Tene(OHHAs KHUTA, TUIAHUPOBIIHK, 3aIIUCHAS KHU)KKA, CIIUCOK IMaMsTHBIX
aart.

Microsoft Project no3BoJiseT CIUIaHUPOBATh MPOBEICHUE MPOCKTOB U TPE/I-
CTaBUTH pacHucaHue B TpaduuecKoM BUJE, YTO OYCHb yIOOHO ISl CIOKHBIX IPOCK-
TOB.

814. CeTteBOe nporpamMmmHoe obecrneyeHue

CeTteBoe nporpaMmmHoe obecrieyeHne TMPEIHAZHAYCHO JJIsi OPraHU3alUH CO-
BMECTHOM pabOThI IPyIIIbI [10JIb30BATENEN HA pa3HbIX KomnbtoTepax. [lo3Bosser op-
raHU30BaTh O0MIYI0 (HAMIIOBYIO CTPYKTYpY, oOmue 0as3pl TaHHBIX, JOCTYITHBIE KaX-
nomy 4ieHy rpymmbl. O0ecrneunBaeT BO3MOXXHOCTD Mepeaun COOOIEeHn U paboThI
HaJ| OOIMMH MPOEKTaMH, BO3MOKHOCTD Pa3JIeJICHUsI PECYPCOB.

K ocHOBHBIM (DYHKITUSIM CETEBBIX OTEPAIIMOHHBIX CHCTEM OTHOCST:

yIpaBJeHue Karaaoramu u Qaitnamuy,
yYIpaBJIeHUE pecypcamu;
KOMMYHHUKAITMOHHBIE (yHKIINU;

3aIATY OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA,
obecrieueHne 0TKa30yCTONINBOCTH,
YIPaBJICHUE CETHIO.

YnpasJ/ieHue KaTajoramMu u (paiijlaMu B ceTsIX 3aKII09aETCS B 00ECIIeUeHUN
JOCTYTIa K JAaHHBIM, (DU3UYECKH PACIIOJIOKEHHBIM B JIPYTHX y3JIaX CETH. YTIPABIICHHUE
OCYIIECTBIISIETCS] ¢ IOMOIIBIO CIIEIMAILHON CeTeBOM (ainoBoil cucremsl. DaitnoBas
CUCTeMa TI03BOJISIET 00pamarhes K (aityiaM myTeM MPUMEHEHHUs TPUBBIYHBIX IS JIO-
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KaJIbHOHM paboThl S3BIKOBBIX cpencts. [Ipu oOmene ¢aiinamu momkeH ObITH obecrie-
YeH HEOOXOAMMBII YpOBEHb KOH(DUICHIMATLHOCTH OOMEHa (CEKPETHOCTH JIaHHBIX).

YnpasieHue pecypcaMu BKIIOYaeT OOCTy)KHBaHHE 3alPOCOB HA MPEIOCTAB-
JIEHHE PEeCypCOB, JOCTYITHBIX IO CETH.

KommyHukanuonsbsle GpyHKIHN 00ecTeuynBaIOT aapecamuio, oydepuzanuio,
BBIOOp HAINpaBJICHUS U JBIDKCHHS JaHHBIX B PA3BETBJICHHON ceTw (MapuipyTu3a-
IIU0), YIIPaBJICHUE TIOTOKAMH JaHHBIX U JIp.

3amMTa 0T HECAHKIIMOHMPOBAHHOIO JA0CTYyNAa — BaKHAs (QYHKIHA, CIIOCOO-
CTBYIOMIAs MOJ/IEP>KaHUIO LEJOCTHOCTH JAaHHBIX U MX KoH(puaeHmumanpHocTu. Cpen-
CTBa 3aIUTHI MOTYT pa3pemaTh JOCTYN K ONPEAeTeHHBIM JaHHBIM TOJBKO C HEKOTO-
PBIX TEPMHHAJIOB, B OTOBOPEHHOE BPEMS, OTIPEEICHHOE YHUCIIO pa3 U T.II. Y KaXJI0TO
M0JIB30BATENsl B KOPIOPATUBHOM CETH MOTYT OBITh CBOM MPaBa JOCTYyNa C OTpaHHue-
HUEM COBOKYMHOCTH JOCTYIHBIX IUPEKTOPHI MM CIHCKA BO3MOXXHBIX JIEHCTBUH,
HAIpUMepP, MOKET OBITh 3aIPEIIeHO H3MEHEHHE COACPKUMOTO HEKOTOPHIX (haiiioB.

OTKa30yCTOHYMBOCTDh XapaKTEPU3YETCS COXpaHEHHEM pPabOTOCIOCOOHOCTH
CUCTEMBI IIPH BO3JIEUCTBUU JAeCTAOMIM3UPYIOMHMX (pakTopoB. OTKa30yCTOMYNBOCTD
obecrieunBaeTCsl MPUMEHEHHEM MJII CEPBEPOB aBTOHOMHBIX MCTOYHUKOB IHUTaHUS,
O0TOOpaKeHHEeM WM AyOnnpoBaHHEeM WH(POpPMalWU B AUCKOBBIX HakomuTessix. [lox
0TOOpaKeHNEM OOBIMHO MOHMMAIOT HAIMYHE B CHCTEME JIBYX KOMHUU NAHHBIX C WX
PAacHoJIOKEHNEM Ha Pa3HbIX JWUCKAxX, HO TMOJKIIOYEHHBIX K OJHOMY KOHTPOJLIEDY.
JyOnupoBaHue OTIIMYACTCS TE€M, UTO I KAXKIOTO U3 JAUCKOB C KOMHSIMH HCIOJIb3Y-
I0TCSI pa3Hble KOHTposuiepsl. O4eBUAHO, 4TO AyOnmupoBaHue Oonee HamexHO. Jlamb-
HEHIIIee MOBBIIICHNE 0TKa30yCTOWIMUBOCTH CBSI3aHO C AyOJIMPOBAaHUEM CEPBEPOB, UTO
OJIHaKO TpeOyeT MOTOJHUTEIBHBIX 3aTpaT Ha MPHOOpeTeHne 000pyIOBaHUS.

YnpasiieHHe ceTbI0 CBSI3aHO C IPUMEHEHHUEM COOTBETCTBYIOUIUX MPOTOKOJIOB
ynpasienus. [Iporpammuoe obecrieueHrne ymnpaBieHHUS CEThbI0 OOBIYHO COCTOUT W3
MEHEKEPOB M areHTOB. MeHeKepoM Ha3bIBAeTCs IMpOrpaMMa, BhIpadaThIBaOIIast
CETeBbIE€ KOMAaHJbl. ATEHTHI MPEICTaBISAIOT CO00 MpPOTpaMMBbl, PAcIOJIOKEHHBIE B
pasIUYHBIX y31ax ceTd. OHH BHIMOJIHSIIOT KOMAaHIbl MEHEKEPOB, CIEIAT 332 COCTOS-
HUEM Y3JI0B, COOMPAIOT MHPOPMALIMIO O MapaMeTpax ux QyHKIMOHUPOBAHUS, CUTHA-
JU3UPYIOT O MPOUCXOISAIINX COOBITHSX, (PUKCHUPYIOT aHOMAJNH, CIEIAT 3a Tpadu-
KOM, OCYIIECTBIISIOT 3alIUTY OT BUPYCOB. AT€HTHI C JOCTAaTOYHOMN CTETEHBIO WHTEI-
JEKTYaJIbHOCTH MOTYT y49acTBOBAaTh B BOCCTAaHOBIIEHWHU MH(oOpMaIimu nocie cOoeBs, B
KOPPEKTUPOBKE MAapaMeTPOB YIPABICHHS U T.II.

[Tporpammuoe obecnieuenue cereBbix OC pacrpeaeneHo mo y3inam cetu. Mme-
etcs simpo OC, BeIMOHAONIEE OONBIIMHCTBO M3 0XapaKTEPU30BAHHBIX BHINIE (YyHK-
U1, ¥ JIOTIOJTHUTEIILHBIE TIPOTPaMMBbI (CITy>KObI), OpPUCHTHPOBAHHBIC HA PEaTH3AINIO
MPOTOKOJIOB BEPXHUX YPOBHEH, BHIOTHEHUE CIIENUPUIECKUX (PYHKIMNA AT KOMMY-
TallMOHHBIX CEPBEPOB, OPTAHM3AIMIO PACTIpPECICHHbIX BhUuCIeHnd U T.11. K cere-
BOMY IMPOTPAMMHOMY OOECIIEYEHHUIO0 OTHOCAT TakXKe JIpailBepbl ceTeBbIX Iuiatr. s
kaxaoro tuna JIBC pazpaboransl pa3Hble TUIIBI IUIAT U ApailBepoB. BHyTpH Kaxa0ro
tuna JIBC MoxeT ObITh MHOTO Pa3HOBHIHOCTEH IIJIAT C Pa3HBIMU XapaKTEPUCTUKAMU
MHTEJUIEKTYaIbHOCTH, CKOPOCTH, 00BbeMa Oy epHO maMsITH.

B nactosimee BpeMs Hanbosbiee pacupocTpaHeHHE NOJTYYMWIH TPU OCHOBHBIE
cereBsle OC —UNIX, WindowsNT u Novell Netware.
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OC UNIX npuMeHSIOT MPEeNMyIIECTBEHHO B KPYIHBIX KOPIIOPATUBHBIX CETSX,
MOCKOJIbKY 3Ta CHUCTEMa XapaKTepU3YeTCs] BBICOKON HAJEKHOCTHIO, BO3MOKHOCTHIO
JerKoro MaciutabupoBanus ceTu. B UNiX mMeercs: psii KOMaH/ | [OIEPKUBAIOIIHX
UX Mporpamm st paboTel B ceTu. Bo-mepBrix, 310 koMauas! ftp, telnet, peanusyio-
e (aiiaoBelii OOMEH M AMYIIAINIO0 YAAJICHHOTO y3i1a Ha 0a3e mportokosioB TCP/IP.
Bo-BTopeix, mpotokoi, komauasl u nporpammel UUCP, pa3paboTtanHble ¢ opueHTa-
el Ha aCHHXPOHHYIO MOJEMHYIO CBSI3b IO TeJIe(QOHHBIM JIMHUSAM MEXAY yAaleH-
HeIMU UNiX-y31aM# B KOPIIOPATUBHBIX H TEPPUTOPHUATHHBIX CETSIX.

OC Windows NT Bximouaet cepBepryto (Windows NT Server) u kianeHTCKyI0
(Windows NT Workstation) wactu u, Tem cambiM, oOecrieduBaeT paboTy B CeTIX
«xsmeHT/cepBep». Windows NT 0ObvHO MPUMEHSIOT B CPEIHUX MO0 Macmrabam ce-
TSIX.

OC Novell Netware cocrout u3 cepBepHoii yactu u obosouek Shell, pazme-
[IaeMbIX B KJIMEHTCKHUX y3nax. [IpegocraBiseT moibp30BaTensiM BO3MOKHOCTD COBMeE-
CTHO MCIOJIB30BaTh (haiiiibl, MPUHTEPHI U Apyroe odopynoBanue. ConepxuT ciyx 0y
KaTaJoros, OONIyI0 pacnpenenéHHyto 0a3y JaHHBIX MOJIb30BATENEH U PECYPCOB CETH.
Oty OC yalie NpuMEHSIOT B HEOOIBIITUX CETSX.
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MABA 5.
AJIITOPUTMbI. ANNTOPUTMU3ALINA.
AJIITTOPUTMUYECKUE A3bIKU

81. AnropuTMmblI

1.1. TonsaiTHE aJITOPUTMA

[ToHsATHE anropuTMa TaKOe K€ OCHOBOIIOJArarouiee Ajig UHPOPMATUKH, KaK U
noHsTHe nHPopmaru. UIMEeHHO TO3TOMY BaXXKHO B HEM pa300parThCs.

HasBaHue «aaropurTm» npou301Io OT JaTUHHCKOW (hOpMbl IMEHH BeIUYaiiliie-
ro cpenHeasuarckoro Maremaruka Myxammena wuOn Myca aa-Xopesmu
(Alhorithmi), sxuBmiero B 783-850 rr. B cBoeit kHure «O0 UHIUHCKOM CUETE» OH H3-
JI0>KHJI TIpaBWJIa 3aIIMCH HATYpaJbHBIX YHCEN C IOMOIIbIO apaOCKUX LU(P U IpaBuiIa
JNEHUCTBUM HaJl HUMHU «CTOJOMKOM>», 3HAKOMBIE TeNeph KaxAoMy WKoJIbHUKY. B Xl|
BEKE 3Ta KHHUra Oblja IEepeBe/ieHa Ha JAaTbIHb U MOJy4YHyia IHPOKOE PacHpOCTpaHe-
Hue B EBpore.

YenoBeK €KEJHEBHO BCTPEYAETCS C HEOOXOAMMOCTBIO CJIENOBATH TEM WU
VHBIM IPaBHJIaM, BBIIIOJIHATH Pa3jIndHble MHCTPYKIUU U yKa3aHusd. Hanpumep, nepe-
X0/ 4epe3 JOpOoTy Ha MepeKpecTke 0e3 cBeTodopa HaJAO CHayansa MOCMOTPETh Ha-
1paBo. Eciy MalvMH HET, TO NEPEUTHU MOJAOPOrH, a €CJIM MAlMHBI €CTh, )K1aTh, ITOKA
OHU IIPOMAYT, 3aT€M IEeperTH noigoporu. [locie 3Toro nocMoTpeTs HaJIEBO U, €CIIH
MAIllMH HET, TO IEPEUTH IOPOTY IO KOHIA, a €CJIM MAIUWHBI €CTh, )KAaTh, II0KA OHU
MIPOUIYT, a 3aT€M NIEPEUTH JOPOTy IO KOHIIA.

B Maremaruke 1uis pelIeHus] TUIIOBBIX 3aJa4 MBI HCIIOJIB3YEM OIIPEIECICHHbIE
MPAaBUJIA, OMUCHIBAIOIIME MOCIEA0BATENBHOCTH AecTBUM. Hanpumep, npasuna cio-
KEHHsI IPOOHBIX YHCel, PEelICHUs] KBaApaTHBIX ypaBHEHHHA W T.a1. OOBIYHO JrOOBIE
MHCTPYKIHMH U TPaBUJIA MPEACTABIAIOT COOOM MOCIeI0BATENBHOCT JEHCTBUM, KOTO-
pble HEOOXOAMMO BBITIOJHUTH B OTIPECICHHOM Topsake. [[s pemenus 3amaun Hago0
3HaTh, YTO JAHO, YTO CJIEAYET IOJYy4YUTh U KaKue JEHUCTBUS U B KAKOM IOpPsIKE Clie-
IOyeT Ul 3TOTO BBINOJHUTH. lIpennucanue, onpenensionee NOpsAI0K BBITOJIHEHUS
NEUCTBUM HAJl JAHHBIMU C LIEJIBI0 IIOJYYEHHsS] UCKOMBIX PE3yJIbTAaTOB, U €CTh AJIrO-
PHUTM.

AJITOPUTM — 3apaHee 3alaHHOE MOHATHOE U TOYHOE IIPEAIINCAHUE BO3MOKHO-
MY HCIOJHUTEIO0 COBEPIUUTH ONPEAEICHHYIO IOCJIEI0BATEIbHOCTD AEHCTBUN IS
IIOJIy4€HUS PELICHU 3a/1a4l 32 KOHEYHOE YUCJIO IIAT0B.

OTO — He ompejesieHne B MaTeMaTUYECKOM CMbICIIE CJIOBa, a, CKOpee, onuca-
HU€ UHTYUTUBHOTO ITOHATHS aJrOPUTMa, PACKPBIBAIOIIEE €r0 CYIHOCTD.

[TonsTe anropurMa SBISETCS HE TOJBKO OJHUM W3 I'JIaBHBIX IOHATHUN MaTe-
MAaTHKM, HO OJTHUM W3 TJIABHBIX IIOHATUN COBPEMEHHOU Hayku. boisee Toro, ¢ Hacry-
IUIEHUEM 3pbl MHPOPMATUKHU aJITOPUTMbI CTAHOBATCS OJJTHUM W3 Ba)KHEHIIUX (pakro-
POB LIUBUJIU3ALUY.

1.2. UcnoHUTEb AJNTOPUTMA
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W cnoaHuTeNIb aJITOPUTMA — 3TO HEKOTOpasi aOCTpaKTHAas WM pealibHas (Tex-
HUYECKas, OMOJIOTHYeCcKas WM OMOTEXHHUYECKas) CUCTEMa, CIIOCOOHAs BBIMIOJHUTH
NEeUCTBUS, MPEANUCHIBAEMbIE AITOPUTMOM.

Ucnonnurtens xapakTepusyror:

cpena;

3JIEMEHTAPHBIE JECUCTBHUS;
cucTemMa KOMaHs,
OTKa3bl.

Cpena (wim 00CTaHOBKA) — 3TO «KMECTO OOUTAHUS» MCIIOTHUTEIIS.

Cucrema komana. Kaxapiii HICIOJTHUTEIb MOXKET BBIMOJHITH KOMaH/bl TOJIb-
KO M3 HEKOTOPOTO CTPOTO 3aJaHHOTO CIHMCKAa — CUCTEMbl KOMaHJ UCHOJHUTENS. Jliis
KaXJI0W KOMaH/Ibl JODKHBI ObITh 3a/aHbl YCJIOBHS NMPUMEHUMOCTH (B KaKHUX COCTOSI-
HUSAX CPEJbl MOXKET ObITh BBIITOJIHEHA KOMaH/a) U OTIMCAHBI PE3YJIbTaThl BHITIOJHEHUS
KOMAaH/IbI.

[Tocne BbI30Ba KOMaHIbl UCIIOJTHUTEIL COBEPIIAET COOTBETCTBYIOIIEE IIEMEH-
TapHOE EUCTBUE.

OTka3bl UCIIOJTHUTENSI BO3HUKAIOT, €CJIM KOMaH/1a BBI3bIBACTCS MIPU HEJOMYC-
THUMOM JJIsl HE€ COCTOSIHUM CPEJIbI.

OOBIYHO WCIIOJIHUTENIh HUYErO He 3HaeT O nenu anropurma. OH BBITOIHSET
BCE TIOJyYCHHBIC KOMaH/IbI, HE 3a/1aBasi BOIIPOCOB «IOYEMy» U «3aduem». B uHpopma-
TUKE YHUBEPCAIbHBIM UCIIOJHUTENIEM aITOPUTMOB SIBJISIETCSI KOMIIBIOTEP.

1.3. CBoiicTBaMu aJIrOPUTMOB

OcCHOBHBIE CBOMCTBA aJITOPUTMOB CJIEAYIOIIHUE:

1. loHATHOCTH JJISi MCHOJHUTES] — UCIOJHUTENb aJTOPUTMa JOJDKEH IO0-
HHUMaTh, KaK €ro BbINOJHATh. UHBIMU clIOBaMH, UMEs aJlTOPUTM U MPOU3BOJILHBIN Ba-
PHUAHT UCXOJHBIX JAHHBIX, UCTIOJHUTENb JAOJDKEH 3HATh, KaK HAJ0 JEWCTBOBATH JIA
BBINOJIHEHUS 3TOTO aJITOPUTMA.

2. JInckpeTHOCTH (IIPEPHIBHOCTD, Pa3neIbHOCTD) — AJTOPUTM JOJDKCH TPE]-
CTaBJISITh MPOLECC PELICHMs 3a/1laul KaK MOCJIEJOBATEIbHOE BBIMOJHEHUE MPOCTHIX
(um paHee ompe/IeNICHHBIX ) IIIaroB (ITAIOB).

3. OnpeaesieHHOCTh — KXKJ0€ NMPABUJIO AITOPUTMA JIOJDKHO OBITh YETKHM,
OJHO3HAYHBIM M HE OCTaBIATh MECTa JJIs Mpou3Bojia. biaromaps 3ToMy CBONCTBY
BBINOJIHEHUE aJITOPUTMa HOCUT MEXaHWYECKUN XapakTep U He TpeOyeT HUKaKHUX J0-
MOJIHUTEIbHBIX YKAa3aHUM WM CBEICHUM O PEIIacMOu 3a7aye.

4. Pe3yJbTaTHBHOCTb (MJIM KOHEYHOCTH) COCTOMT B TOM, YTO 33 KOHEYHOE
YHCIIO 1IAroB aJITOPUTM JMOO JOJKEH MPUBOJUTH K PEIICHUIO 3ajaul, JMOO moclie
KOHEYHOTO 4YMClia II1aroB OCTaHABJIMBATHCS M3-3a HEBO3MOXXHOCTHU MOJYUYUThH pellie-
HUE C BblJjayell COOTBETCTBYIOIIETO COOOIIECHHUS, JIMOO HEOTPAHUUYEHHO MPOAOJIKATh-
Ci B TEUEHHE BPEMEHH, OTBEICHHOTrO [IJIsl UCIIOJHEHHs aJrOpUTMa, C Bhlaueil mpo-
MEXXYTOYHBIX PE3yJIbTaTOB.

5. MaccoBOCTBh 03HAYaET, YTO AJITOPUTM PELICHMS 3a/laun pa3padaTbIBaeTCs B
o01ieM BujE, T.€. OH JIOJDKEH OBITh MPUMEHUM JIJI HEKOTOPOTO KJlacca 3a1ad, pa3iu-
YAIOMIHUXCS JINITb UCXOJHBIMHU JaHHBIMU. [Ipr 3TOM MCXOIHBIE TaHHBIE MOTYT BBHIOU-
paTbcs U3 HEKOTOPOW 00JIaCTH, KOTOpasi Ha3bIBaeTCsl 00J1aCThIO MMPUMEHUMOCTHU aJl-
ropuTMa.
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1.4. ®opmpbl 3an1MCH AJTOPUTMOB

Ha npaktuke Hanbosiee pacupoCTpaHeHbl cieayonue GopmMbl IpeaCTaBICHHAS

aJIrOpUTMOB:
cJI0BecHAas (3arrCh Ha €CTECTBEHHOM SI3BIKE);
rpadguueckas (M1300paxeHus U3 rpapUuECKUX CHMBOJIOB);
nceBa0KoAbI (110Ty(OopMaIr30BaHHBIE OMUCAHUS aNTOPHUTMOB Ha YCIOB-
HOM QJITOPUTMHUYECKOM S3bIKE, BKIIIOUAIOIINE B CEOSI KAK 3JIEMEHTHI S3bIKa
IpOrpaMMHPOBaHUs, Tak U (pa3bl €CTECTBEHHOTO S3bIKA, OOIIETIPUHSITHIC
MaTeMaTuieckue 0003HAUYCHUS | JIp.);
nporpamMmHas (TEKCTHI Ha SI3bIKaxX MPOTPAMMHUPOBAHUS).

CJioBecHbIH €1OCO0 3amKcH aNTOPUTMOB IMPEACTaBIsAET CO00I OMUCaHHe TO-
CJIEIOBATENbHBIX 3TAalOB 00pabOTKM JaHHBIX. AJNTOPUTM 3aJaeTCsl B MPOU3BOIHLHOM
U3JI0KEHUU HA €CTECTBEHHOM si3blKe. CIIOBECHBIN CIOCOO HE MMEET LIMPOKOTO pac-
IIPOCTPAHEHMS, TAK KAK TaKHE ONMCAHUSA '

CTpOTo He (POpMaATH3yEMBI,
CTPaZal0T MHOTOCIOBHOCTBIO 3aIIACEH;
JOMYCKaOT HEOJHO3HAYHOCTh TOJIKOBAaHUSI OTAEIbHBIX MIPEANUCAHUM.

I'paduyeckuii cnocod mpencTaBiIeHHUS AITOPUTMOB SBISIETCS 0oJjiee KOM-
NAKTHBIM M HarJsAHBIM [10 CPAaBHEHHIO CO CJIOBECHBIM.

[Ipu rpaduueckoM npeacTaBICHUH AITOPUTM H300pakaeTcst B BUAE MOCIEO-
BAaTEIHHOCTU CBSI3aHHBIX MEXIY CO00# (yHKIIMOHATBHBIX OJOKOB, KaXABIH U3 KOTO-
PBIX COOTBETCTBYET BBIIIOJHEHHUIO OJJHOTO WJIM HECKOJIbKHX JIEHCTBUI.

Takoe rpaduueckoe mpeacTaBieHWE HA3bIBAETCA CXEMOH ajropurMa HiId
0Ji0K-cxemoi. B 0i0k-cxemMe KakIoMy THITy IeHCTBUU (BBOJY HMCXOJHBIX JTAHHBIX,
BBIYMCIICHUIO 3HAYEHUM BBIPAKCHUM, IPOBEPKE YCIOBUH, YIIPABJICHUIO IOBTOPEHUEM
JACHCTBUN, OKOHYAHHIO 00pabOTKH M T.II.) COOTBETCTBYET TeoMeTpuueckas Qurypa,
npeacTaBieHHas B BUAE OJOYHOTO CHMBOJIA. BilOWHBIE CHMBOJIBI COSTUHSIOTCS JIU-
HUSMH TIEPEXO0JIOB, ONMPEACISIONINMU 0YePEIHOCTh BBIOJTHEHUsS AeiicTBuid. B Tab-
JUIIe IPUBEIEHBI HanOoJee 4acTo ynoTpedasieMble CHUMBOJIBI.

IlceBnokon mpezacrasiser co00il cucteMy 00O3HAUY€HHWH W TMPAaBWII, MpEaHA-
3HaYEHHYIO JJIs1 €AMHOOOPa3HOH 3aIICH aJTOPUTMOB.

[IceBmokon 3aHMMAaET MPOMEKYTOUHOE MECTO MEXIY €CTeCTBEHHBIM M (hop-
MaJbHBIM s3bIKaMu. C OJTHOM CTOPOHBI, OH OJIM30K K OOBIYHOMY €CTECTBEHHOMY S3bI-
Ky, MTO3TOMY QJITOPUTMBI MOTYT Ha HEM 3alHCBHIBATHCS M YHTATHCA KaK OOBIYHBIN
tekct. C Apyroi CTOpPOHBI, B MCEBIOKOJIE HCIOIB3YIOTCA HEKOTOpBIE (hOpMalbHBIC
KOHCTPYKIIMM U MaTeMaTUYeCKas CUMBOJIMKA, YTO MPHUOIMKAET 3alKCh aIrOpUTMa K
OOIIEeNPUHATON MaTEMaTUUECKOW 3aITUCH.

B niceBiokojie He IPUHATHI CTPOTME CUHTAKCUYECKHUE MPaBUJIA JUJISl 3aIIUCH KO-
MaH]], Tpucymue GopMaJbHBIM SI3bIKaM, YTO O0JIErdaeT 3aluch alropuTMa Ha CTa-
JUH €T0 MPOCKTUPOBAHUA U JA€T BO3MOXKHOCTh UCIIOIB30BaTh O0Jiee MUPOKHUiA Habop
KOMaH]I, pACCUMTAHHBIA Ha a0CTPAKTHOTO UCTIOTHHUTEIIS.

OnHako B MCEBOKO1€ OOBIYHO UMEIOTCS HEKOTOPbIE KOHCTPYKIIUH, IPUCYIIINE
(bopManbHBIM SI3BIKaM, YTO O0JIErdaeT Mepexo/ OT 3alMCH Ha MCEBJOKOE K 3alHCH
anroput™Ma Ha (GOpMaIbHOM s3bIKe. B WacTHOCTH, B NCEBAOKOJE, TaK ke, KaKk U B
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(OpMaNBHBIX S3bIKaX, €CTh CIIy’)KEOHBIE CIIOBA, CMBICII KOTOPBIX ONPEAEICH pa3 U Ha-
Bcerna. OHU BBIIEGISIOTCS B NIEYaTHOM TEKCTE KHPHBIM MIPUPTOM, a B PYKOIIHCHOM
TEKCTE TOA4EPKHBAIOTCSL.

Enunoro wim QopManbHOTO OmpeaeneHus ICEeBIOKOJa HE CYIIECTBYET, IIO-
TOMY BO3MOJKHBI Pa3lIMYHBIC IICEBIOKOJbI, OTIMYAIONIUECS HAOOPOM CITyKEeOHBIX
CJIOB ¥l OCHOBHBIX (0a30BBIX) KOHCTPYKIIHIA.

OTiau4Yne MPOrpaMMHOr0 Cmoco6a 3amucH AJTOPUTMOB OT Apyrux. [lpwm
3aIlMCH AJITOPUTMA B CIIOBECHOH (opMe, B BUI€ OJIOK-CXEMBI HITM Ha TICEBIOKOJIE J0-
MyCKaeTCs ONPEICIICHHBIN TPOU3BOII MPH N300pakeHU KoMaH . Bmecre ¢ TeMm Takast
3allUCh TOYHA HACTOJIBKO, YTO MMO3BOJISIET YEJIIOBEKY IOHSTH CYTh J€Jia U HCIIOJHUTD

aJTOpUTM.
OJHaKo Ha NPAaKTUKE B KAUYECTBE HCIIOJIHUTENIECH aJrOpUTMOB HCIOJIb3YHOTCS
CIIEIMAJIbHBIE aBTOMAaTbl — KOMIBIOTEPHL. [loaTOMY anroputM, IpenHa3HaYECHHBIA

JUTSL ICTIOJTHEHUSI Ha KOMITBIOTEPE, TOJDKEH ObITh 3aIIMCaH Ha MOHATHOM eMy si3bike. M
3/1eCh Ha MEPBBIN IUIaH BBIIBUTAETCS HEOOXOIMMOCTh TOYHON 3alMCH KOMAaHI, HE OC-
TaBJISIFOLIEN MeCTa JJIsl IPOU3BOJIBHOTO TOJIKOBAHUS UX UCIIOJHUTEIIEM.

CrnenoBatenbHO, S3BIK AJIS 3alACH AJTOPUTMOB JIOJDKEH OBITH (hOpMa30BaH.
Takoli A3bIK IPUHATO HA3bIBATh A3BIKOM IPOrPAMMHUPOBAHMS, @ 3alIUCh AJITOPUTMA Ha
3TOM $I3bIKE — IPOTrPaMMOil 1JI1 KOMIIbIOTEPA.

KoMnoHEHTHI aJIrOPpUTMHYECKOT0 SI3bIKA. ANTOPUTMUYECKHN S3BIK (KaK |
TH000W pYroi si3bIK) 00pa3yloT TPU €ro COCTABIIONINE. AJA(PaBUT, CHHTAKCHC U
CeMaHTHKA.

An¢paBUT — 3T0 (PUKCUPOBAHHBIN U1l TAHHOTO SI3bIKa HAOOP OCHOBHBIX CHUM-
BOJIOB, T.€. «OyKB ayn(aBUTa», U3 KOTOPHIX JOJHKEH COCTOSATH JIOO0HM TEKCT HA 3TOM
A3bIKE€ — HUKAKUE IPYTHe CUMBOJIBI B TEKCTE HE JIOITyCKAIOTCS.

CuHTaKCHC — 3TO TpaBWia MOCTPOCHUS ¢pa3, MO3BOJSIOUINE ONPEIEITHUTD,
NpaBUJIHHO WM HEMPABWIIBHO HalMcaHa Ta Wik uHas ¢pasa. lHaue roBopsi, CUHTaK-
CHC 513bIKa TIPEJCTABISIET CO00M HAOOp MpaBWJI, YCTaHABIMBAIONINX, KaKue KOMOWHa-
LMY CUMBOJIOB SIBJISIFOTCSI OCMBICJIIEHHBIMU IIPEAJIOKEHUSIMU HA 3TOM SI3bIKE.

CemaHTHKAa ONpEENseT CMBICIIOBOE 3HAUEHUE NIPEAJIOKEHUH sA3bIKa. SBissch
CUCTEMOM IpaBUJI MCTOJIKOBAHMS OTHAEJBHBIX S3bIKOBBIX KOHCTPYKLHH, CEMaHTHUKa
YCTaHABJIMBAET, KAaKUE IIOCJIEJ0BATEIILHOCTU JEHCTBUIM OMNMCBHIBAIOTCS TEMH WIU
WHBIMH (hpazaMu S3bIKA U, B KOHEYHOM HTOT€, KAKOW aJrOPHUTM OMpPEIeNICH JaHHBIM
TEKCTOM Ha aJIFOPUTMUUYECKOM S3BIKE.

§2. AA3bIKM NnporpamMMupoBaHus

2.1. YpoBeHb fI3bIKA MPOrPAMMHUPOBAHUA

B nHacrosmee BpeMsi B MUPE CYLIECTBYET HECKOJBKO COTEH PEATBHO HCIIOJIb-
3yEMBIX SI3BIKOB MPOTPaMMHUPOBAHHUS. [[7151 KaKI0TO €CTh CBOSI 00J1aCTh MPUMEHEHHS.

JroGo#i anropuT™m, KaKk MBI 3HaeM, €CTh IOCIEI0BATEIHLHOCTh MPEANHCAHNH,
BBINIOJIHUB KOTOPBIE MOYKHO 32 KOHEUHOE YMCJIO LIAroB MEPEUTH OT UCXOIHBIX JaH-
HBIX K pe3yJbTaTy. B 3aBHCUMOCTH OT CTETICHH JE€TAU3AINK MPEINMUCAHUNA 0OBIIHO
OIPEIEIISIETCS YPOBEHD SI3bIKA MPOTrPAMMUPOBAHUS — YEM MEHbBIIE JAETAN3ALMA, TEM
BBILIE YPOBEHb 3bIKA. [I0 3TOMY KPHUTEPUIO MOKHO BBIJICIUTH CIEAYIOIIHE YPOBHU
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S3BIKOB MPOTPAMMHUPOBAHUSL:
MalINHHEIE,
MAaIIMHHO-OPUEHTHPOBaHHBIE (acceMOIIepbl);
MAaIIMHHO-HE3aBUCUMBIE (SI3BIKH BHICOKOTO YPOBHSI).

MarmuHHbIE S36IKH ¥ MAIIHHHO-OPUEHTUPOBAHHBIE SI3BIKM — 3TO SI3BIKM HU3KO-
ro YpoOBHs, TpeOyromue yKa3aHus MEIKHX JeTallell mpoiecca o0paboTKH JTaHHBIX.
SI3bIKH K€ BBICOKOTO YPOBHS MMUTHPYIOT €CTECTBEHHBIE SI3bIKHM, HCIIOIB3YsI HEKOTO-
pBIE€ CIIOBA PAa3srOBOPHOTO S3bIKA M OOMIETIPUHSATHIE MATEMAaTHUIECKUE CUMBOJBI. JTH
SI3BIKU 00JIe€ yAOOHBI TS YEJIOBEKa.

SI3BIKH BBICOKOTO YPOBHS JIENSTCS HA!

npoueaypusie (anropurmuueckue) (Basic, Pascal, C u np.), koTopsie mpeaHa3Ha-
YeHBI JUIS OJHO3HAYHOTO OMHCAHMS AJTOPUTMOB; JJIS PEIICHUs 3aJa4yd Ipole-
AypHBIE SI3BIKA TPEOYIOT B TOW WJIM WHOW (opMe SIBHO 3amMcaTh MPOLENYpPY €€
pelieHus;
aoruyeckne (Prolog, Lisp u ap.), KoTOpble OpUEHTHPOBAHBI HE Ha Pa3pabOTKy
JITOPUTMA PEHICHHs 33J]a4H, a Ha CHCTEMaTH4ecKoe M (HOpMaln30BaHHOE OMHCa-
HUE 3aJ7]a9H C TEM, YTOOBI PEIICHHUE CIEI0BAIO U3 COCTABICHHOTO OMMCAHUS;
odbexkTHO-opuenTupoBannbie (Object Pascal, C++, Javau np.), B 0CHOBE KOTO-
PBIX JIEKHUT MOHATHE 00BEKTa, COYETAIOMIETO B ceOe JaHHbIC M JEeHCTBUS HaJa Ha-
mu. [Iporpamma Ha 0OBEKTHO-OPUEHTHPOBAHHOM A3BIKE, pelIasi HEKOTOPYIO 3aja-
4y, M0 CYTH ONHCHIBAET YacTh MHpPA, OTHOCSAINYIOCS K 3TOH 3amade. Omnmcanue
JICHCTBUTENILHOCTH B ()OpPME CHCTEMBI B3aUMOJEHCTBYIOIMX OOBEKTOB €CTECT-
BEHHEE, 4eM B (hopMe B3auMOICHCTBYIOUINX MIPOLEAY].

2.2. JIoOCTOMHCTBA M HEIOCTATKH MAIIMHHBIX A3BIKOB

Kaxaplii KOMIIBIOTEp MMEET CBOM MAIIMHHBIN SI3BIK, TO €CTh CBOIO COBOKYII-
HOCTh MAIIMHHBIX KOMaHJ, KOTOpas OTIMYAETCs KOJMYECTBOM aJPECOB B KOMAaHJE,
Ha3HaYeHUEeM WH(POpMalnH, 3a7aBaeMoi B ajapecax, HaOOpOM omepanuii, KOTOpbIe
MO>KET BBITIOJHUTH MAllliHA U JIp.

[Ipu mporpaMMHupOBaHUH HAa MAITUHHOM SI3bIKE TIPOTPAMMUCT MOYKET JIep>KaTh
MOJI CBOMM KOHTPOJIEM KaXAYI0 KOMaHAY M KaXAYIO SYCHKY MMaMsATH, UCTIOJIb30BaTh
BCE BO3MOXHOCTH UMEIOLINXCSA MAITHHHBIX OTMEPAIIH.

Ho mpouecc Hanrcanusi mporpaMMbl Ha MAIIMHHOM SI3bIKE OYE€Hb TPYAO0EMKHIA
u yromutenbHbId. [IporpamMma mosy4aercs TPOMO3AKOW, TPYIHOOOO3PUMOH, ee
TPYIHO OTJIAKUBATh, U3MEHATH U Pa3BUBATH.

[ToaToMy B citydae, KOT[ia Hy’KHO UMETh 3 ()EKTUBHYIO MPOTpaMMy, B MaKCH-
MaJbHOW CTENEHN YYHUTHIBAIOIIYIO CHEIU(PUKY KOHKPETHOTO KOMIBIOTEPA, BMECTO
MAIIMHHBIX SI3bIKOB UCTIOIB3YIOT OJIM3KHE K HUM MAaIlMHHO-OPHUEHTUPOBAHHBIE SI3BIKU
(accembnepsr).

2.3. SI3BIk accembJiepa

SA3bIk accembiepa — 3TO MAIIMHHO-3aBUCHUMBIA S3BIK HU3KOTO YPOBHS, B KO-
TOPOM KOPOTKHE MHEMOHHYECKHE HMEHAa COOTBETCTBYIOT OTAEIbHBIM MAaIluHHBIM
KoMaHgaMm. Mcmonb3yercs Ui mpencTaBieHns B y1o0ouutaeMon GopMe mporpamm,
3alMCaHHBIX B MAITUHHOM KOJIE.

S3pIK accembiepa MO3BOIAET MPOTPAMMUCTY MOJIB30BATHCS TEKCTOBBIMH MHE-
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MOHHYECKUMH (TO €CTh JIETKO 3alIOMHUHAEMbIMH Y€JIOBEKOM) KOJAaMH, 110 CBOEMY YC-
MOTPEHHIO MPUCBAMBATH CUMBOJIUYECKHE HMEHA PETHCTpaM KOMITBIOTEpa U IMaMsTH,
a TakKe 3aJ1aBaTh yA00HBIE It ce0st criocoObl aapecamuu. Kpome Toro, OH mMo3BoJIs-
€T UCIIOJIB30BaTh PA3JIMYHbIC CUCTEMbI CYUCICHHS (HapUMep, IeCATUIHYIO WIH Ie-
CTHAATCPUYHYI0) JUJIsl TIPEACTABJICHUS YMCIOBBIX KOHCTAHT, MCIOIB30BaTh B MPO-
rpaMMe KOMMEHTapUH | JIp.

[Tporpammbl, HalMCaHHBIE Ha s3bIKE acceMOiiepa, TPeOYIOT 3HAYUTEIHHO
MEHBIIIET0 00beMa MaMsTH U BPEMEHH BBIIIOJHEHHS. 3HAHHE TPOTPAMMHUCTOM SI3bIKA
acceMOJiepa ¥ MaIIMHHOTO KOJA JIaeT eMy MOHMMaHUE apXUTEKTypbl MamuHbL. He-
CMOTpSI Ha TO, YTO OOJBITUHCTBO CIIEIUAIUCTOB B 00JIACTH MPOTPaMMHOTO obecrie-
YeHHsI pa3padaThIBalOT MPOTPAMMEBI Ha S3bIKaX BBICOKOTO YpOBHS, Takux, kak Object
Pascal nim C, nanbosee momHoe u 3 pekTHBHOE MPOorpaMMHOE 00eCIIeueHUE MOJT-
HOCTBIO MJIM YaCTUYHO HAIMCAHO Ha SI3bIKE accemoepa.

SI3bIKU BBICOKOT'O YpPOBHSI OBLIM pa3pabOTaHbl I TOTO, YTOOBI OCBOOOIUTH
NPOrpaMMUCTa OT y4eTa TEXHHIECKUX 0COOCHHOCTEH KOHKPETHBIX KOMIIBIOTEPOB, UX
apXUTEKTYypbl. B MIpOTHBOMNOJI0KHOCTH 3TOMY, SI3bIK accemOJiiepa pa3paboTaH ¢ LEJbI0
y4ecTh KOHKPETHYIO crienuuKy mporeccopa. CienoBareinbHo, A TOT0, YTOOBI Ha-
nycath MPOrpaMMy Ha si3bIKe acceMOuepa s KOHKPETHOTO KOMITBIOTEpA, BajKHO
3HATh €T0 APXHUTEKTYPY.

[TepeBoxa mporpamMMmsI ¢ si3blKa acceMOJiepa Ha MAIIMHHBINA SI3BIK OCYIIECTBIIS-
eTCs CHEeIMabHOW TPOTrpaMMOi, KOTOpast Ha3bIBACTCS aCCEeMOJIEPOM M SIBIISIETCS, IO
CYTH, IPOCTEHIIINM TPAHCASATOPOM.

2.4. TlpenmMyiuiecTBa aIropUTMHYECKHX SI3BIKOB Mepel MallMHHBIMH

OCHOBHBIE MIPEUMYIIECTBA TAKOBBI:

an(aBUT ANTOPUTMUYECKOTO S3bIKa 3HAYUTEIHHO MIMPE aji(paBUTa MAIIMHHOTO
SI3BIKA, YTO CYIIECTBEHHO IMOBBIMIACT HATIISTHOCTh TEKCTA MPOTPAMMBI;
Ha0Op omepanui, JOMyCTUMBIX JUISl HCIIONb30BaHMs, HE 3aBUCUT OT Habopa Ma-
IIMHHBIX OTEpanni, a BRIOMpAETCs U3 COOOpakeHuil yao0cTBa GOpMyINPOBAHHS
ANITOPUTMOB PEIICHUS 33a4 OMPEEIIEHHOTO KIIAcCa;
dbopmar mpemIoKEHUN TOCTATOYHO THOOK U yA00€H I UCTIOJIB30BAHUS, UTO T10-
3BOJISIET C TIOMOIIBIO OJTHOTO MPEJIOKECHHS 33/1aTh JIOCTATOYHO COJAEpIKATEIbHBIH
sTan oOpabOTKHU TaHHBIX;
TpeOdyembie oIepanuy 3aJal0TCsS ¢ TMOMOIIBI0 OOMIENPUHATHIX MaTEMaTUYECKHUX
0003HaYCHMUIA;
JaHHBIM B QJITOPHUTMHYECKHUX SI3bIKaX NMPUCBAMBAIOTCS WHIWBHyaJbHBIC WMEHA,
BBIOMpaeMbIe IIPOrPaMMUCTOM;
B SI3bIKE MOXKET OBITh MPEIYyCMOTPEH 3HAYHTEIbHO O0Jiee MIMPOKUI HAOOP TUIIOB
JaHHBIX TI0 CPAaBHEHHIO C HAOOPOM MAIIWHHBIX TUIIOB JIAHHBIX.

Takum 00pazoMm, alrOPUTMUYECKHE S3BIKA B 3HAUUTEILHOW MEpE SIBISIOTCS
MalIMHHO-He3aBUCUMBIMU. OHH 00JIerdatoT paboTy IporpaMMHECTa U MOBHIIIAIOT Ha-
JEKHOCTH CO3/IaBaEMBIX IPOTPAMM.



MABA 6.
TEXHOJNOIrnga noaroToBkK PELLEHUA 3A0AY
C NOMOLbIO KOMINBIOTEPA

§1. dTanbl peleHUA 3a4ay C NOMOLLbIO KOMNbIOTEpPaA

Pemenue 3amad ¢ moMoImb0 KOMITBIOTEpPA BKIIOYAET B Ce0s CIIenyIONIe OC-
HOBHBIE HTAIbl, YaCTh U3 KOTOPHIX OCYHIECTBIISIETCA 0€3 y4acTusi KOMIBbIOTEpA.
1. ITocTaHoBKa 3aga4uu:
coop uHpopmManuu o 3a7aue;
(dbopMyIHpOBKA yCIOBUS 3aauH;
oTpejiesieHne KOHEUHBIX LEIeH pelIeHns 3aJa4H;
omnpezenenue GOpMbI BBIJAYH PE3YIbTATOB,;
OINMCaHWe JaHHBIX (MX THIIOB, TUATIA30HOB BEJIMYHH, CTPYKTYPHI H T.I1.).
2. AHanu3 ¥ uccieI0BaHue 3aa91, MOJICIIH .
aHaJIn3 CyIIECTBYIONINX aHAJIOTOB,;
aHaJIN3 TEXHUYECKUX U MPOTPAMMHBIX CPEICTB;
pa3paboTka MaTeMaTUYeCKO MOJEINH,
pa3paboTKa CTPYKTYp JAaHHBIX.
3. Pa3pabotka anropurma:
BBIOOP METO/a MPOESKTHUPOBAHUS AITOPUTMA,
BBIOOP (hOpMBI 3arucy anroputMa (OJI0K-CXEMBI, TICEBIOKO H IP.);
BBIOODP TECTOB M METO/1a TECTUPOBAHUS,
MPOEKTHPOBAHHE ATOPUTMA.
4. IIporpaMMupoOBaHHeE:
BBIOOD SI3bIKA POTPAMMHUPOBAHUS;
YTOYHEHHUE CTIOCOO0B OpraHU3aIuH TaHHBIX;
3aIlyCh aITOPUTMa HA BEIOPAHHOM SI3BIKE TPOTPAMMHPOBAHHUS.
5. TectupoBanue u oTnagKa:
CHHTAKCHUYECKas OTJIa/IKa,;
OTJIa/IKa CEMAaHTHKH U JIOTUYECKOM CTPYKTYPHI;
TECTOBBIE PACUETHI U AHAJIN3 PE3YIbTATOB TECTHPOBAHUS,
COBEPIICHCTBOBAHKE MPOTPAMMBI.
AHanu3 pe3yinbTaTOB PEIICHUS 33Ja4l U YTOYHEHHUE B CIIy4yae HEOOXOIUMOCTH
MaTeMaTHIEeCKOW MOJIENU C TIOBTOPHBIM BBITOJIHEHUEM 3TaroB 2 — 5.
CornpoBokI€HHE NPOTPaMMBL:
A0paboTKa MPOrpaMMBbl JJIS PEeIIeHUsT KOHKPETHBIX 3aad;
COCTaBJIEHHE JOKYMEHTAllMM K PEIIeHHOH 3ajade, K MaTeMaTHYeCKOH MO-
JeNd, K aJIrOpUTMY, K IporpamMme, K Habopy TECTOB, K UCIIOJIB30BAHUIO.

82. MatemaTnyeckasa mogenb
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MaTtemaTndeckasi Mojejb — 3TO CHCTEMa MaTEMaTHYECKUX COOTHOIICHUM —
dbopmyI, ypaBHEHUN, HEPABEHCTB W T.JI., OTPAKAIOIINX CYIISCTBEHHBIE CBOWCTBA
00BEKTA UIIH SBJICHHUS.
UtoObI omucaTh SIBJICHUE, HEOOXOIUMO BBISBUTH CaMble CYIIECTBEHHBIE €T0
CBOMCTBA, 3aKOHOMEPHOCTH, BHYTPEHHHUE CBSI3U, POJIb OTJEJbHBIX XapaKTEPUCTHUK
sBieHUs. BeimenuB Hanbosee BakHbIe (PaKTOPHI, MOKHO TIPeHEOpeYh MEHEE CYIIeCT-
BE€HHBIMU.
Haunbonee sdpdextnBHO MareMaTHuecKyr0 MOJENb MOXKHO pealln30BaTh Ha
KOMIIBIOTEpPE B BUJE aITOPUTMHUUECKON MOJAEIN — TaK HA3bIBAEMOT'O «BBIUMCIHUTENb-
HOTO 3KCIIEPUMEHTa».
Koneuno, pe3ynbTaThl BBIYUCIUTEILHOTO 3KCIIEPUMEHTA MOTYT OKa3aThCs U HE
COOTBETCTBYIOIIUMU JICHCTBUTEIHLHOCTH, €CITM B MOJIETH HE OYIyT YUTEHBI KaKHe-TO
Ba)XHBIE CTOPOHBI JEHCTBUTEILHOCTH.
Utak, co3naBasg MaTeMaTUUECKYIO MOJIEIb JIJIs PEIICHUS 33/1aul, HYKHO:
1) BBIACTUTH MPEATOJIOKEHHS, Ha KOTOPBIX OyIeT OCHOBBIBATHCS MaTeMaTH-
YyecKasi MOJEIIb,

2) OmpeNeNuTh, YTO CUUTATh UCXOAHBIMU JAHHBIMHU U PE3yJIbTaTaMH;

3) 3ammcaTh MaTeMaTHYECKUE COOTHOIICHHUS, CBSI3bIBAIOIINE PE3YIbTaThl C HC-
XOJHBIMU JaHHBIMU.

[Ipu mocTtpoeHnn MaTeMaTUYECKUX MOJEIIEH JAJEKO HE BCErAa yIaeTcs HaAuTH
(dbopMyJIBI, SBHO BBIpAXKAIONINE HCKOMBIC BEJIMYHMHBI Yepe3 TaHHble. B Takux cirydasx
WCIIOJIb3YIOTCSI MATEMATHUYE€CKHUE METO/IbI, TO3BOJISIOIINE JaTh OTBETHI TOW WM MHOU
CTCIICHU TOYHOCTH.

CyliecTByeT HE TOJBKO MaTEMAaTUYECKOE MOJECIMPOBAaHUE KAKOro-IUOOo siBjie-
HUS, HO ¥ BH3yaJIbHO-HATYPHOE MOJICIMPOBAHUE, KOTOPOE O0ECIeYnBACTCS 3a CUET
OTOOpaXeHUS ITUX SIBJICHUH CPEeICTBAMU MAIIUHHOUN Tpadukwu, T.€. epea Uuccieao-
BaTelieM JEMOHCTPHUPYETCS CBOEOOpa3HBIH «KOMIBIOTEPHBIN MYyJIbTOUIEM», CHH-
MaeMblil B pealibHOM MaciuTade BpeMeHu. HarisiiHOCTh 371eCh 04€Hb BBICOKA.

83. OCHOBHbI€e 3Tanbl Npouecca pa3padboTKu nporpamMmm

[Tpouecc pa3zpabOTKK MpOTrpaMMbl MOXKHO BBIPA3HTh CIEAYIOUIEH GOpMYIIOi:

=l

Ha nayanpHOM 3Tarne paboThl aHAM3UPYIOTCS U (POPMYITUPYIOTCS TPEOOBAHUS
K MporpamMme, pa3pabaThiBaeTcsi TOUHOE OMHCAHHE TOTO, YTO JOJDKHA JENaTh MPo-
rpaMMa U KaKux pe3yJIbTaTOB HEOOXOAMMO JOCTHYD C €€ IOMOIIBIO.

3areM nporpamma pa3padaTbIBaeTCsl ¢ UCIOJIb30BAaHUEM TOW WJIM MHOW TEXHO-
JIOTHH MPOTpaMMUpOBaHus (HapuMep, CTPYKTYPHOTO MPOTPaMMHUPOBAHUS).

[Toy4yeHHBIN BapHaHT MPOTPAMMBI MOJBEPTaETCsl CHCTEMAaTUYECKOMY TECTH-
POBaHHMIO — BEIb HAJUYHME OIMMMOOK B TOJHKO YTO pa3pabOTaHHOW MPOTPaMME 3TO
BIIOJIHE HOPMaJIbHOE 3aKOHOMEpPHOE sABJIeHUE. [[pakTnyeckn HEBO3MOXKHO COCTaBUTh
pealbHy0 (IOCTaTOYHO CIOXHYIO) ImporpaMmy 0e3 omubOok. Henw3s genars BBIBO,
YTO MporpamMma MpaBWIbHA, JUIIb HA TOM OCHOBAaHWH, YTO OHA HE OTBEPTrHyTa Ma-
IIMHOW ¥ BBIAANIAa pe3yibTaThl. Bece, 9TO TOCTHUTHYTO B 3TOM Ciy4ae, 3TO MOJydeHHUe
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KaKUX-TO PE3yJbTATOB, HE 005S3aTEIHHO MPABMWIBHBIX. B MporpaMMe mpu 3ToM MOXKET
OCTaBaThCsi OOJIBIIOE KOJUYECTBO JIOTHYECKHX OIMMOOK. OTBETCTBEHHBIE YYaCTKHU
IPOrpaMMBbl TIPOBEPSIIOTCS C MCIOIH30BAaHUEM METOJIOB JOKA3aTeIbCTBA MPABUIHHO-
CTH TPOTPaMM.

JUta KaXI0i mporpaMMBbl 00513aTeIbHO MPOBOIATCS pabOTHl IO 0OECTIeUueHUI0
KadecTBa U 3()PEKTUBHOCTH MPOTPAMMHOTO OO0ECHEUEHHS, aHATU3UPYIOTCS U yIyd-
[IAIOTCSl BPEMEHHBIE XapaKTEPUCTHKH.

84. KOHTpOﬂb TeKCTa nporpamMmbl A0 BbiIXoAa Ha KOMMNbLOTEP

Texctr mporpaMmbl MOKHO IPOKOHTPOJIMPOBATH 33 CTOJIOM C MOMOILBIO IPO-
CMOTpA, MPOBEPKHU U MPOKPYTKHU.

|. IlpocmoTp. TekcT mporpaMMbl TPOCMATPHUBAETCS HA TIPEMET OOHAPYKEHHS
OIIMCOK M PACXOXKJIEHHH Cc anroputrmMoMm. HyXKHO HpOCMOTpeTh OpraHU3alMIO0 BCEX
IIUKJIOB, YTOOBI yOEIUTHCS B MPABUIBHOCTU ONEPATOPOB, 3aJAI0IINX KPATHOCTH ITUK-
70B. [lose3H0 MOCMOTpETH €111le pa3 yClIOBUS B YCJIOBHBIX ONEPATOpPaX, apryMEHTHI B
oOpaleHusx K MoAmporpaMMam 1 T.11.

[1. IIpoBepka. [Ipu npoBepke nporpaMMbl IPOrPaMMHUCT IO TEKCTY MpOTpaM-
MBI MBICJIEHHO CTapaeTcsi BOCCTAHOBUTH TOT BBIUMUCIUTEIbHBIN MpPOILECC, KOTOPBII
OIpezAeIsieT IporpaMma, ociIe Yero cBepseT ero ¢ TpedyeMsiM mpoueccoM. Ha Bpe-
Msl TIPOBEPKH HYXXHO «3a0BITh», UTO JOJDKHA JeNaTh Mporpamma , U «y3HaBaTh» 00
3TOM 10 X0y €€ MPOBEPKH. TOIBKO MOCIIE OKOHYAHUS IPOBEPKU MPOTPAMMBI MOXKHO
«BCIIOMHHUTBH» O TOM, YTO OHA JIOJI’KHA JIeJIaTh U CPABHUTH pPeallbHbIE AEHUCTBUS MPO-
IrpaMMBbI ¢ TPEOYEMBIMH.

[11. IIpoxpyTka. OCHOBOI NPOKPYTKU SBJIAETCS UMUTALMS IPOTPAMMHUCTOM 3a
CTOJIOM BBIIIOJIHEHMSI IPOTPaMMbl Ha MamiuHe. sl BBIOJHEHUs IPOKPYTKHU MPUXO-
IUTCA 337aBaThCsl KAKUMHU-TO UCXOAHBIMM JIaHHBIMU U MPOU3BOJAUTH HAJl HUMU HEOO-
XOoAuMble BbuucieHusA. [IpokpyTka — Tpymoemkuii Ipouecc, mo3TOMY €€ CIENYeT
MPUMEHATD JIUIIb JUJII KOHTPOJISI JIOTUUECKH CJIOKHBIX Y4acTKOB mporpamm. Mcxon-
HBIE JaHHBIE JOJDKHBI BRIOMPATHCS TAaKUMH, YTOOBI B MPOKPYTKY BOBIIEKAIOCH OOJIb-
LIMHCTBO BETBEH NPOrpaMMBl.

§5. OTnagka nporpamm

5.1. OTaaaka U TecTHPOBaHME
OTiagka MporpaMmbl — 3TO MPOIIECC TIOMCKA U YCTPAHEHHs OMIUOOK B IPO-
rpamMme, IPOU3BOIMMBIN 0 pe3yJibTaTaM € MPOTOHA Ha KOMITBIOTEPE.
TecrupoBanue (aHrji. test — ucmbpiTaHWE) — 3TO HCIBITAHHE, POBEPKa Ipa-
BWJIBHOCTH Pa0OTHI MPOTPAMMBI B IIEJIOM, JIHOO €€ COCTaBHBIX YacTeHl.
OTnaaka v TECTHPOBAHUE — ATO JBA YETKO PA3TUYMMBIX U HETIOXOXKHX JPYT Ha
IpyrasTana:
IpU OTJIAJIKE TPOUCXOJUT JIOKAIW3AIMS W yCTPAHECHUE CHHTAKCUYECKUX
OIHOOK U SIBHBIX OIMUOOK KOJIUPOBAHUS;
B IIPOIIECCE K€ TECTUPOBAHUS MPOBEpsieTcs paboTOCHOCOOHOCTh Mporpam-
MBI, HE COJIEpPIKAIICH SIBHBIX OMIHOOK.
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TectupoBanue ycranaBnuBaeT (GakT HATUYHS OMIMOOK, a 0TI KA BBIACHSET €€
NPUYHHY .

Amnrnmiickuit Tepmun debugging («oTiaaka») OyKBaabHO 03HAYAET «BbLIABIIH-
BaHHeE Ky4ukoB». Tepmun nossuiics B 1945r., korga oMH U3 IEPBBIX KOMITBIOTEPOB —
«Mapk-1» npekpaTtui paboTy u3-3a TOTO, YTO B €r0 3JIEKTPHUECKHE M MOoTMal MO-
TBUIEK ¥ 3a0JIOKMPOBAJl CBOMMH OCTAHKAMH OJTHO U3 THICSY PEJie MaITUHBbI.

5.2. CyTh 0TJIAAKH

B coBpemennbix nporpammubix cucremax (Turbo Basic, Turbo Pascal, Turbo
C u np.) omiagka OCYIIECTBISIETCS YacTO C KCIIOJIB30BAaHUEM CHEIHaIbHBIX IIPO-
I'PaMMHBIX CPEJCTB, HA3bIBAEMBIX OTJIATYMKAMHU. DTH CPEACTBA TO3BOJISIOT MCCIIE0-
BaTh BHYTPEHHEE NOBEICHNUE MTPOTPAMMBEI.

[Tporpamma-oTiiaqauk OOBIYHO 00ECTIEUNBAET CIEAYIOIINE BOZMOKHOCTH:
MOIIAr0BOE UCIOJHEHUE MPOTPAMMBI C OCTAHOBKOHM MOCJE KaXJ0W KOMaH-
ael (omepaTopa);

MPOCMOTP TEKYIIETO 3HAYEHUsS JTI0O0W MEPEeMEHHON WM HaXOXJICHUE 3Ha-
YEeHHs JTI0O0TO BBIPAKEHHS, B TOM YHCIIE, C UCIIOJIb30BAaHUEM CTaHAAPTHBIX
GyHKIUH; TPU HEOOXOAUMOCTH MOYKHO YCTaHOBUTH HOBOE 3HAUEHHUE TIepe-
MEHHOH,

YCTAaHOBKY B TPOTpaMMe «KOHTPOJIbHBIX TOYEK», T.€. TOUYEK, B KOTOPBIX
nporpaMMa BPEMEHHO MPEKpallaeT CBOE BBIMIOJHEHHE, TaK YTO MOXKHO
OLICHUTD MTPOMEKYTOUHBIE PE3YIbTATHI, U JIP.

[Ipu oTnanke mporpamMm Ba)KHO IOMHHTH CIIETYIOIIIEE:

B Hauaje mporecca OTJIAJKHA Hal0 HCIOJIb30BAaTh MPOCTHIE TECTOBBIC aH-
HBIE;

BO3HHKAIOIINE 3aTPYJHEHUS CIEAYET YETKO PA3AEIsATh U YCTPAHITh CTPOTO
1004 EPEHO;

HE HY)XHO CUHMTATh NPUYMHOW OIMMOOK MAamIMHYy, TaK KaK COBPEMEHHBIC
MAIIMHBI ¥ TPAHCIATOPHI 0071a1af0T YPE3BBIYAHO BHICOKOM HAJIEKHOCTHIO.

86. TecT nporpamMmmbl

6.1. TecT U TecTUPOBaHUE

Kax Obl HM ObLIa THIATENBHO OTJIAXKEHA MPOTPaMMa, PEHIAONIUM ITAroM, ycC-
TAHABJIMBAIOIIAM €€ MPUTOTHOCTH ISl paOOThI, SBISETCS KOHTPOIb MPOTPAMMEI 10
pe3yJibTaTaM e¢ BBIITOJTHEHUS HAa CUCTEME TECTOB.

[IporpaMMy yCIIOBHO MOXHO CUMTATh MPaBUJIBHOU, €clu €€ 3ammycK sl BBI-
OpaHHOW CUCTEMBI TECTOBBIX MCXOJHBIX JIAHHBIX BO BCEX CIIy4asxX JaeT NMPaBUIbHBIC
pe3yIbTaTHI.

Ho, kak cmpaBemmBO yKasbIBal W3BECTHBIM TEOPETHK MPOTPAMMHPOBAHUS
D. JlelikcTpa, TECTUPOBAHUE MOXKET MOKA3aTh JIUITh HAJTWYHE OMIMOOK, HO HE MX OT-
cyrcTBue. Hepenku cimydan, KOT/1a HOBbIE BXOHBIC JTAHHBIC BBI3BIBAIOT «OTKA3» WIIH
MOJTyYeHNE HEBEPHBIX PE3yJIbTaTOB pabOThI MPOTPAMMBI, KOTOpasi CYUTANIACh TIOJTHO-
CTBIO OTJIAKEHHOM.
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Jlist peanu3anuy METO/Ia TECTOB JTOJDKHBI OBITh M3TOTOBJIEHBI WM 3apaHee W3-
BECTHBI dTAJIOHHBIC PE3YyJbTAThl. BEIYUCISITH YTAJIOHHBIE PE3yIbTaThl HY)KHO 00s3a-
TEIHHO 10, a HE MOCJe MOTYYCHUs MAIIMHHBIX PE3yJbTaToOB. B MPOTHBHOM cirydae
UMEETCsI OMTACHOCTh HEBOJLHOW MOJATOHKH BBIYUCIISIEMBIX 3HAUEHUH T0J1 JKeJIaeMEbIe,
MOJTyYEHHBIE paHee Ha MAIlIUHE.

6.2. TecToBbBIC TaHHBbIE

TecToBbIE MaHHBIE TOKHBI 00ECIIEUUTH MPOBEPKY BCEX BO3MOXKHBIX YCIOBUUN

BO3HUKHOBEHHS OITHUOOK:
J0JDKHA OBITh MCTIBITaHA KaK/1asi BETBb aJITOPUTMA,;
OYEpEHON TECTOBBIA MPOTOH JOJKEH KOHTPOJIHPOBATH HEYTO TAKOE, UTO
elle He OBIJIO MPOBEPEHO HA MPEABIIYIINX MPOTOHAX;
MEPBBIN TECT JOJDKEH OBITh MAKCUMAJILHO MPOCT, YTOOBI MPOBEPUTH, pabo-
TaeT JI MporpaMma Booo1Ie;
apudMeTHYECKHe OTEPaAINH B TECTAX JOJDKHBI MIPEACIHHO YIPOIIATHCS IS
YMEHBIIIEHUS 00heMa BBEIYUCICHU;
KOJIMYECTBA JIEMEHTOB IMOCIJIEOBATEILHOCTEH, TOYHOCTD JJIsi UTEPAIlUOH-
HBIX BBIYMCIICHUH, KOJMYECTBO TMPOXOJOB IMKJIA B TECTOBBIX MpUMEpax
JOJIKHBI 33JJaBATHCS U3 COOOPAKEHUI COKpaIIeHns 00beMa BHIYUCIICHUH;
MUHHAMH3AIUS BBIYUCIICHUH HE J0JDKHA CHIDKATH HAIC)KHOCTU KOHTPOJIS;
TECTHPOBAHUE JIOJDKHO OBITH II€JICHANPABICHHBIM U CHCTEMAaTHU3UPOBAH-
HBIM, TaK KaK CIIyYailHbI BHIOOP MCXOJHBIX JIAHHBIX MPHUBEI OBl K TPYIHO-
CTSIM B OIPEAEIICHUU PYYHBIM CIIOCOOOM OXKHAAEMBIX PE3YIbTATOB; KPOME
TOTO, TP CIIy4aifHOM BBIOOPE TECTOBBIX JAHHBIX MOTYT OKa3aThCsl HEMPO-
BEPEHHBIMU MHOTHE CUTYaIIHH;
YCIIOKHEHNE TECTOBBIX JIAHHBIX JIOJDKHO MPOUCXOJUTH MOCTETICHHO.

6.3. DTansbl npouecca TeCTHPOBAHUS

[Ipouecc TecTUpOBAHUS MOKHO PA3/IEeIUTh HA TPH HTAra.

1. TTpoBepka B HOpMAJBLHBIX yciaoBusix. [Ipeamnonaraer TecTupoBanue Ha
OCHOBE JIAaHHBIX, KOTOPBIC XapPaKTEPHBI IS PETbHBIX YCIOBUN (HYHKIIMOHUPOBAHUS
MPOTPaMMBI.

2. IIpoBepka B IKCTPeMAJBHBIX YCJOBHAX. Te€CTOBBIC JaHHBIC BKIFOYAIOT
IPaHUYHBIC 3HAYEHUS 00JIACTH U3MEHEHUS BXOIHBIX IMEPEMEHHBIX, KOTOPHIE JTOJKHBI
BOCIIPUHUMATHCS TPOTPAMMON KakK NMPaBWILHBIE JaHHBIC. TUMUYHBIMH TPUMEPAMHU
TaKUX 3HAYCHHN SBIIIOTCS OYEHb MAJICHBKUE WM OYCHb OOJIBIIINE YHUCTIA U OTCYTCT-
BHE JAHHBIX. EIe OJWH THUIT SKCTPEMAIbHBIX YCIOBHA — 3TO TPaHUYHBIE 0OBEMBI
JAHHBIX, KOT/Ia MAacCHBBI COCTOSAT W3 CJIHUIIKOM MAJIOTO WJIH CJIHUIIKOM OOJBIIOTO
YHCIIa YIIEMEHTOB.

3. IIpoBepka B MCKJIIYHUTEJbHBIX cuTyanusx. [IpoBoauTcs ¢ nucmnoiap3oBa-
HUEM JIaHHBIX, 3HAUEHUSI KOTOPBIX JIEXKAT 32 MPeJeIaMu JOIyCTUMOW 001acTu n3Me-
HeHuil. M3BecTHO, UTO BCce MporpamMMmbl pa3padarbiBaloTCa B pacueTe Ha o0paboTKy
KaKoT0-TO OTpaHMYEHHOTO Habopa maHHBIX. [103TOMYy Ba)KHO MOJYYHTH OTBET Ha
CJIEYIOIINE BOTIPOCHI:
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(@ 4TO MPOU3OHAET, €I MPOrpaMMe, He pacCYUTaHHON Ha 00pabOTKy OTpH-
[ATEeNbHBIX U HYJIEBBIX 3HAUCHUI IIEPEMEHHBIX, B PE3yJbTare KaKoW-InO0
OMMOKH MPHUIETCS UMETH JIEJI0 KaK pa3 ¢ TAKUMH JaHHBIMH ?

@ kak Oyjaer BecTu ce0s mporpamma, paboTaromas ¢ MaCCUBaMHM, €CJIM KOJIH-
YEeCTBO HMX DJIEMEHTOB TMOBBICHT BEJIMYMHY, YKa3aHHYIO B OOBSIBICHHH Mac-
cuBa?

@ 9TO TPOWM3OUJIET, €CIAM YUCia OYAyT CIMIIKOM MAIbIMH HJIH CIUIIKOM
OonpmumMu?

Hauxypamas cuTyanusi CKIaIbIBaeTCs TOT/a, KOT/Ia IPorpaMMa BOCIPUHUMAET
HEBEPHBIC JIaHHBIE KaK MMPaBWIbHBIC W BBIIAET HEBEPHBIN, HO MPABIOIOI0OHEIIN pe-
3yJIbTAT.

[Tporpamma JoJDKHA cama OTBEprarh JitoObIe JTaHHBIE, KOTOPHIE OHA HE B CO-
CTOSTHHH 00pabaThIBaTh MPAaBUIBHO.

87. OwMbKN B nporpamMmmax

7.1. XapakTepHble OIUMOKHM NPOTPAMMHPOBAHMS

OOk MOTYT OBITH JOIMYIICHBI HA BCEX DTAlax PEIIeHUs 3a7add — OT €€ MO-
CTaHOBKHU A0 odopmieHus. Pa3HOBUIHOCTH OMIMOOK M COOTBETCTBYIOIINE MPUMEPHI
MIPUBEJICHBI B TA0JIHIIE:

Bua omudku Ipumep

HenpaBuiibHas nocraHoBKa [IpaBuiIbHOE pellIeHHE HEBEPHO chopMyInpo-

3ajgauu BaHHOU 3a1a4yu

HesepHblit anropurm Br16op anroputma, IpuBOAAIIETO K HETOUHOMY
Wi 3 (HEKTUBHOMY PELICHUIO 33a41

Omumbka ananuza Hemonuelit yuer cutyanuii, KOTOpble MOTYT BO3-
HUKHYTb, JOTHYECKHE OMINOKH

CeMaHTHYECKHE OIINOKU HenoHnumanue nopsijika BBIIOJIHEHUS] ONIEpaTopa

CuHTaKCHYeCKHEe OIHOKH Hapyiienue npaBuii, onpeenasieMbIX sI3bIKOM
IPOTrpaMMHUPOBAHHUS

OmmOKy NP BHITIOTHEHAN Caumkom 0O0JIBIIIOE YUCIIO, JIEJICHUE Ha HOJIb, U3-

onepanuu BJIEYEHHUE KBaJPATHOIO KOPHS U3 OTPULIATEIbHO-
r'0 YUCJa U T.I.

OmmOKu B TaHHBIX Heynaunoe onpenenenne BO3MOXKHOTO THANIA30-
Ha U3MEHEHUs JaHHBIX

OrneyaTku [TepenyTansl O1M3KKE 1O HAMMCAHUIO CHMBOJIHI,
Hanpumep, dpa 1 u Oykssi |, |

OmmOku BBOIa-BBIBOA HeBepHoe cunThiBaHME BXOJIHBIX JIaHHBIX, HEBEP-
HO€ 3ajjaHue (pOpMaTOB JAHHBIX

7.2. CHHTAKCHYeCKHEe OIINOKH

OOBIYHO CHHTAKCUYECKHE ONTMOKU BBISIBISIOTCS HA dTarie TpaHCIAIuu. MHO-
TUE XK€ JPyTue OMMUOKH TPAHCIATOPY BBISBUTH HEBO3MOXHO, TaK KaK TPAHCIATOPY
HEU3BECTHBI 3aMBICJIbI IPOTPAMMHUCTA.
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OTtcyTcTBHE COOOIIEHUI MAIIMHBI O CHHTAKCHYECKUX OIMIMOKax sIBIIETCS He-
00XOIMMBIM, HO HE JOCTaTOYHBIM yCIIOBHEM, YTOOBI CUYUTATH MPOTPAMMYy MPABUIIb-
HOM.

[Tpumepbl CHHTaKCUYECKUX OIIHUOOK:

MPOITYCK 3HaKa MyHKTYyaIllH;
HECOTJIACOBAHHOCTH CKOOOK;
HENpaBWIbHOE (OPMUPOBAHHE OIIEPATOPA,;
HeBepHOE 00pa3oBaHKe NMEH NIEPEMEHHBIX,
HEBEPHOE HAIMMCAHHUE CIY>KEOHBIX CIIOB;
OTCYTCTBHUE YCJIOBHI OKOHYAHUS LIUKJIIA,
OTCYTCTBHE OIMCAHUS MacCUBa M T.II.

7.3. OmnOKu He OOHAPYKEHHbIE TPAHCJASITOPOM

CymecTByeT MHOXECTBO OIIMOOK, KOTOpPBIE TPAHCIATOP BBHISIBUTH HE B CO-
CTOSIHHH, €CIIM HCIIOJb3yeMble B IMPOTpPaMMe OMepaTopbl chOPMHPOBAHBI BEPHO.
[IpuBenem npumMepsl TaKUX OMTHOOK.

Jlornyeckue oIMOKM:

HEBEPHOE yKa3aHHE BETBU allTOPUTMa MOCJE MPOBEPKH HEKOTOPOTO YCJO-
BUS,;
HEIOJIHBIM y4€T BO3MOKHBIX YCIIOBUH;
MPOIYCK B IPOrpaMMe OJTHOTO UiTH OoJjiee OJIOKOB aNTropuTMa.
OmuodKu B HIUKJIAX.
HEMpPaBWIbHOE YKa3aHUE Hayaila UK,
HEMPaBMWIbHOE YKa3aHUE YCIOBUI OKOHYAHUS [IUKIIA,
HEMPaBWIbHOE YKa3aHUE Yncia TOBTOPEHUH ITUKJIA,
O€CKOHEYHBII IUKII.
Omudku BBOAA-BbIBO/1A; OIUIMOKH NP padoTe ¢ JTAHHBIMMU:
HEMPaBWIBHOE 33JaHHE TUIl JAHHBIX;
OpraHMu3alysl CUUTHIBAaHUS MEHBILIETO WM OOJBIIETO 00hEMa JaHHBIX, YEM
TpedyercH;
HEMPaBWIBHOE PEIAaKTUPOBAHNE JAHHBIX.
OmudKyu B MCNOJb30BAHUH NepPeMeHHbIX:
MCIIOJIb30BAHNE MIEPEMEHHBIX 0€3 yKa3aHUs WX HadaJbHBIX 3HAYCHU,
OomurO0YHOE yKa3aHUE OJHON NEPEMEHHOI BMECTO APYTOH.
Oumnoku npu paéore ¢ MacCHBAMU:
MacCCHUBBI PEABAPHUTEIHLHO HE OOHYJICHBI;
MacCCHUBBI HETIPAaBUIHLHO OTIMCAHBI,
WHJIEKCHI CIIEAYIOT B HEPABIILHOM TOPSKE.

Omudku B apupMeTHYECKHX ONEPALHUAX:

HEBEPHOE yKa3aHWE THIIA IMePEeMEHHON (HampuMep, IeTOYUCIEHHOTO BMe-
CTO BEIIIECTBECHHOTO);

HEBEPHOE OIPEICIICHUE NIOPSIAKA IEUCTBUN;

JieJIeHue Ha HyJIb,

M3BJICYEHNE KBAAPATHOTO KOPHS U3 OTPULIATEIHHOTO YHCIIA,
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MOTePsI 3HAYAITUX PA3PSI0B YUCIIA.
Bce 3t omnbkn 00HApYKUBAIOTCS C TIOMOIIBIO TECTHPOBAHUS.

7.4. ConpoBoxaeHne NpOorpamMMsbl

ConpoBo:kienne mporpaMm — 310 pabOThI, CBS3aHHBIE C OOCITyXHMBaHUEM
IIPOrpaMM B MPOLECCE UX IKCIUTyaTalMH.

MHOroKpaTHoe HCIOJIb30BaHUE pa3pabOTaHHOM NpPOrpaMMbl JJISI PELIECHUS
Pa3MUYHBIX 3a]a4 3aJaHHOTO KJjlacca TpeOyeT MPOBENEHHUS CIEAYIOMIHX OTOIHH-
TEJIbHBIX padoT:

UCIpaBJIeHnE 0OHAPYKEHHBIX OIINOOK;

MOAH(UKAIUS TPOTPAMMBI ISl YAOBIETBOPEHUS H3MEHSIIOMIUXCS IKCILTya-
TallMOHHBIX TPeOOBaHMUIA,

n0paboTKa MporpaMMbl JJIs PEIIEHUS] KOHKPETHBIX 3a/ad4;

MIPOBEJEHUE JOMOTHUTENBHBIX TECTOBBIX POCYETOB,;

BHECEHHE MCIPABJICHUI B pab04yI0 JOKYMEHTALUIO;

YCOBEPIIEHCTBOBAHUE ITPOTPAMMBI U T.[.

[IpuMeHHUTENIBHO KO MHOTMM IporpamMmam paloThl 110 CONPOBOXKIEHHUIO IIO-
TJIOMIA0T OoJiee TOJOBUHBI 3aTPAT, MPUXOJIUINXCS HA BECH MEPUOJT BPEMEHH CYIIle-
CTBOBAaHHS IMPOrpaMMbl (Ha4YHMHAsT OT BBIPAOOTKH NEPBOHAYAIBHOW KOHICIIIHMH H
KOHYasi MOPAJIbHBIM €€ YCTapeBaHUEM) B CTOMMOCTHOM BBIPAKCHHUU.

[IporpamMma, mnpegHa3HaueHHas [UIs JUIMTEIBHOM OJKCIUTyaTaluH, J0JDKHA
MMETh COOTBETCTBYIOIIYIO TOKYMEHTALMIO U MHCTPYKIIUIO 10 €€ HCIO0JIb30BAHUIO.

102



MABA 7.
NMPUMEHEHUE UH®OPMATUKU
N KOMIMbIOTEPHON TEXHUKU

§1. Ucnonb3oBaHMe KOMMbLIOTEPOB B ObITY

B nocnexnee Bpemsi KOMIBIOTEPHI B JKUJIHINA JIFOJAEH M IOCTEIIEHHO CTAaHOBSIT-
sl IpeAMETaMHt MEepBOM HE0OX0IUMOCTH. ECTh 1Ba OCHOBHBIX HampaBiIeHHs UCHOJb-
30BaHHS KOMITBIOTEPOB JI0Ma.

1. OGecneueHre HOPMATBHON KU3HEACITEIHHOCTH JKUATHUIIIA!

OXpaHHas aBTOMAaTHWKa, NPOTUBOMOXApHAas aBTOMATHKA, ra30aHajH3a-
TOpHAsi aBTOMATHKA,;

YIPaBJICHHE OCBEIICHHOCTHIO, PACXOJ0M 3JIEKTPOIHEPTUU, OTOMHUTEINb-
HOW CHUCTEMOU, YIIPABJIECHUE MUKPOKIAMATOM;

3JIEKTPOIUIUTHI, XOJOJWIBHUKH, CTUPAIHHBIE MAIIUHBI CO BCTPOCHHBIMH
MUKPOTPOIECCOPAMH.

2. Obecnieuenne MHOOPMAITMOHHBIX MOTPEOHOCTEH IOJEH, HAXOIAIINXCSA B

KIS
3aKa3bl Ha TOBApPHI U YCIYTH;
MPOTECCHI O0yUCHHS;
oOmieHue ¢ 0a3aMu JaHHBIX U 3HAHUM,
cOOp MaHHBIX O COCTOSIHUU 3[JOPOBBS;
obecrieueHne qocyra U pa3BICUYCHUN;
obecrieueHne cripaBOYHON HH(POpMAIIHE;
3JIEKTPOHHAs T0YTa, TeICKOH(EPEeHIINH;
WNuTepner.

§2. CucteMbl aBTOMaTU3NPOBAHHOIO NPOEKTUPOBAHUS

Cucrembl aBTOoMaTH3HpoBaHHOr0 mpoexkTupoBanus (CAIIP) — kommiekc-
HBbIE TIPOTPAMMHO-TEXHUYECKHE CUCTEMBI, MPEIHA3HAYCHHBIE ISl BHITIOJHEHUS MPO-
EKTHBIX pabOT C MPUMEHEHNEM MAaTEMAaTHIECKIX METOIOB.

Cuctembl CAIIP mupoko UCMOIB3YIOTCA B apXUTEKTYpeE, IJIEKTPOHUKE, IHEP-
reTUKe, MEXaHuke u Jp. B mpoliecce aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS B Ka-
YeCTBE BXOJHON MHGOPMALMKM HCIOJIB3YIOTCS TEXHUYECKUE 3HAHUS CIIEIUATUCTOB,
KOTOPBIC BBOJAT MPOEKTHBIC TPEOOBAHUS, YTOUHSIOT PE3YIbTAThI, TPOBEPSIOT MOJTY-
YEHHYI0 KOHCTPYKIIHIO, H3MEHSIOT €€ U T.II.

Kpome toro, B CAIIP makamnmuBaercs wH(pOpMaIys, MOCTyawmas u3 0uo-
JUOTEK CTaHAApTOB (JaHHBIC O THITOBBIX 3JIEMEHTaX KOHCTPYKIIMH, MX pa3Mepax,
CTOMMOCTH U Jp.). B mporiecce mpoekTupoBaHHUS pa3padOTYMK BBI3BIBACT OMpE/e-
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JIeHHBIE TTPOTpaMMbl U BeIoTHsET ux. M3 CAIIP undopmamus BbaeTcs B BUJIE TO-
TOBBIX KOMILIEKTOB 3aKOHYEHHON TEXHUYECKON U MPOECKTHOMN TOKYMEHTALIUU.

83. ABTOMaTVI3VIpOBaHHbIe CNCTeMbl Hay4HbIX uccrnenoBaHum

ABTOMaTH3MPOBAHHBIE CHUCTEMBbl Hay4dHbIX ucciemoBanmii (ACHU) npenna-
3HAYEHbl JUJI aBTOMAaTU3allMM Hay4YHBIX HKCIIEPUMEHTOB, a TAaK)KE JJI1 OCYLIECTBIe-
HUSL MOJITTUPOBAHUS UCCIEyEMBIX O0OBEKTOB, SIBICHUN U MPOIECCOB, U3YYCHHE KO-
TOPBIX TPAJAULHMOHHBIMU CPEACTBAMU 3aTPYIHEHO MJIM HEBO3MOKHO.

B nacrosimee BpeMs Hay4yHBIE HCCIEOBaHHS BO MHOTHX OO0JACTAX 3HAHHMA
MPOBOJAT OOJBIINE KOJIJICKTUBBI YUEHBIX, HHKEHEPOB U KOHCTPYKTOPOB C TIOMOIIBIO
BECHMa CJI0KHOTO M JJOPOTOTO 000PYy10BaHUS.

Bbonbimme 3atpaTsl pecypcoB i IPOBEAEHUS UCCIEA0BAHUA 00YCIOBUIN HE-
00X0IMMOCTH MOBBIIEHNUS 3 (H(HEKTUBHOCTH BCEH pabOTHI.

D¢} PeKTUBHOCTh HAYYHBIX HCCICIOBAHUI B 3HAYUTEIHHOW CTETICHH CBSA3aHA C
YPOBHEM HCIOJIb30BAaHUS KOMIIBIOTEPHON TEXHUKHU.

Kowmmerotepsr B8 ACHU ucnonp3yiorcss B ”HGOPMAMOHHO-TTOMCKOBBIX U JKC-
NEPTHBIX CUCTEMAX, a TAK)KE PEIIAIOT CIIEeIyIOIUE 3a/1a4u:

yIpaBJIEHUE IKCIIEPUMEHTOM;
MOATOTOBKA OTYETOB M IOKYMEHTALIUH;
nojaepkanue 6a3pl IKCIIEPUMEHTAIBHBIX JaHHBIX U Jp.

B pesynbrate nmpumenenus ACHU Bo3HHMKAIOT cieAyrouiue MOJOKUTEIbHbIE
MOMEHTBI:

B HECKOJIBKO pa3 COKpAaIaeTcsi BpeMs IPOBEICHUS UCCIIEJOBAHNUSA;
YBEJIMYUBAETCSI TOYHOCTh U IOCTOBEPHOCTH PE3YJIbTATOB,;

YCUJIMBAETCA KOHTPOJIb 33 XOJI0OM 3KCIIEPUMEHTA,;

COKpaIlaeTcsl KOJIMYECTBO YYaCTHUKOB IKCIIEPUMEHTA,;

MOBBIIIAETCS KAY€CTBO M MH(POPMATUBHOCTD SKCIIEPUMEHTA 32 CUET yBEJIH-
YeHHs YHCla KOHTPOJIMPYEMBIX MapaMeTpoB W OoJiee TIIATEIbHOW 00pa-
OOTKH JaHHBIX,

PE3yNBTaThl SKCIEPUMEHTOB BBIBOJISTCS ONIEPATUBHO B Hamboisiee ya00HOU
dopme — rpadudeckoil WM CHMBOJBHON (Hampumep, 3HAaUCHUsT (PYHKIIHH
MHOTHX TEPEMEHHBIX BBIBOJASTCA CPEACTBAMH MAlIWHHOW T'paQHUKU B BHIE
TaK Ha3bIBAEMBIX «TOPHBIX MacCHBOB»). Ha skpaHe oJHOTO rpaduyeckoro
MOHHUTOpa BO3MOXHO (OPMHUPOBAHME IIENON CHUCTEMBI MPUOOPHBIX IIKAJ
(BOJIBTMETPOB, aMIIEPMETPOB U JIP.), PETUCTPUPYIOIIUX MapaMeTphl dKCIie-
PUMEHTAIBHOTO OOBEKTA.

Kaxnast u3 cuctem ACHU u CAIIP, koHeuHO, UMEET CBOIO CHEIUUKY U OT-
JIMYAETCS MMOCTABJIECHHBIMU LEISAMH U METOJIaMH MX J0CTUxkeHUs. OJIHaKO OYEHb yac-
TO MEXIy 000MMH TUIIAMHU CHCTEM OOHAPY>KUBAETCS TECHAs CBS3b, U UX POTHUT HE
TOJIBKO TO, YTO OHH PEATH3YIOTCS Ha 0a3e KOMIBIOTEPHOW TEXHHUKH.

Hampumep, B mporecce NpoeKTUPOBAHUS MOKET MOTPEOOBATHCS BBIIOJIHEHNE
TOr'0 WJIM UHOTO HCCIIEOBaHUs, U, HA00OPOT, B XOJ€ HAYYHOT'O UCCIIEA0BAHUS MOKET
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BO3HUKHYTh MOTPEOHOCTh U B KOHCTPYUPOBAHUHN HOBOTO TIprOOpa U B MPOECKTUPOBA-
HUM HAYYHOTO YKCIEPUMEHTA.

Takast B3aMMOCBS3b IPUBOJIUT K TOMY, UTO Ha camoM jeje «uucthix» ACHU u
CAIIP e ObIBaeT: B KaXXI0HM U3 HUX MOKHO HaWTH 0011He di1eMeHTEL. C IMOBBIIIIEHHU-
€M MX UHTEJUIEKTYyaJlbHOCTU OHU CONMMXKaOTCs. B KOHEUHOM cueTe U T€ U JIpyTHe
JOJKHBI MIPEJICTABIATE COOOM IKCIEPTHYIO CUCTEMY, ODPUEHTUPOBAHHYIO Ha PEIICHUE
3a/1a4 KOHKPETHOU 00J1acTH.

§4. Ba3bl 3HaHWUM U 3KCNEPTHbIE CUCTEMbI

Bba3za 3nanmii (knowledge base) — coBokynmHOCTh 3HAHUI, OTHOCAIIMXCS K HE-
KOTOPO# IpeIMeTHOM 00acTu U GOPMaIBHO MPEACTABICHHBIX TAKUM 00pa30M, YTO-
OBl Ha X OCHOBE MOKHO OBUIO OCYIIECTBISITH PACCYKICHUS.

ba3pl 3HaHM yamie BCEro MCMOJB3YIOTCS B KOHTEKCTE JKCIIEPTHBIX CHUCTEM,
/i€ C X TIOMOIIBIO MPECTABIISIIOTCS HABBIKU M OIBIT SKCIIEPTOB, 3aHATHIX MPAKTHUIE-
CKOW JIeSATEILHOCTBIO B COOTBETCTBYIOIIEH 00sacTH (Hampumep, B MEIUIMHE WIN B
maTemaruke). OObIHO 0a3a 3HAHMIA MPEICTaBIsIeT cO00I COBOKYITHOCTH IPABUII BBI-
BOJIA.

DKcnepTHasi CUCTEMa — 3TO KOMIUIEKC KOMITBIOTEPHOTO MPOTrPaMMHOTO 0b6ec-
NEeYEeHHsI, TTOMOTAIOIINKA YeJI0BEKYy NMPUHUMATh OOOCHOBAHHBIE PEIICHUS. DKCIEPT-
HBIE CHCTEMBbI UCTIIOJIB3YIOT HH(OPMAIHNIO, TOJYUYEHHYIO 3apaHee OT SKCIEPTOB — JI0-
7eil, KOTOpbIE B KAKOKH-INO0 00JIaCTH SIBISIFOTCS JIYYIIUMHU CHEIUATIACTAMU.

DKCHEepPTHBIE CUCTEMBI JIOJIKHBI

XpaHUTh 3HAHUS 00 OMpeeIIeHHON MmpeaMeTHON obsacTu ((pakThl, omnuca-

HUS COOBITHI U 3aKOHOMEPHOCTEH);

YMETh O0IIATHCS C MOJIB30BATEIEM HA OTPAHMYEHHOM €CTECTBEHHOM SI3bIKE

(T.e. 3aaBaTh BOIPOCHI U IIOHUMATH OTBETHI);

00JasaTh KOMIIJIEKCOM JIOTUYECKHUX CPEICTB Ui BBIBEJCHUS HOBBIX 3HA-

HUH, BBIABICHUS 3aKOHOMEPHOCTEH, 00HAPYKEHUS TPOTUBOPEUNH;

CTaBUTh 3aJla4y II0 3alpOoCy, YTOUHATh €€ MOCTAaHOBKY M HaXOJUTh pelle-

HUE,

OOBSICHATH TOJIL30BATENI0, KAKUM 00pa30M MOJYyUYEHO PEIIeHNE.
KenarenbHO Takxke, YTOOBI FIKCIIEPTHAS CHCTEMa MOTJIA!

coo0ImaTh TaKylo MHPOPMALNIO, KOTOpas MOBHIIIAET JOBEpUE MOJIb30BaTE-

JIS1 K DKCIIEPTHOM CUCTEME;

«paccka3bIBaTh» 0 cede, 0 CBOel COOCTBEHHOU CTPYKTYpeE.

DKCHepTHBIE CHCTEMBI MOTYT HCIIOJIb30BAaTHCS B PA3IUYHBIX 00IACTAX — MEIH-
IUHCKOW JAMAarHOCTHKE, IPH MOMCKE HEUCIPABHOCTEW, pa3BEeAKE MOJIE3HBIX MCKOIae-
MBIX, BEIOOPE apXUTEKTYPBl KOMIBIOTEPHON CHCTEMBI U T.1.

85. Ucnonb3oBaHue KOMnbrOTEPOB B aAMUHUCTPATUBHOM
ynpaBJieHUun
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OcCHOBHBIE TIPUMEHEHHS KOMIBIOTEPOB B AJIMHHHCTPATUBHOM YIIPAaBJICHUU
CIIETyIOIIHE.

JIEKTPOHHBIN o¢uc. DTO cucTeMa aBTOMAaTU3alMu padOThl yUpEKIEHUs, OC-
HOBaHHAs Ha MCIIOJIb30BAHUH KOMIBIOTEPHON TEXHUKHU. B Hee 0OBIYHO BXOIAT Takue
KOMITOHEHTHI, KaK:

TEKCTOBBIE PEIAKTOPHI;

MHTETPUPOBAHHBIE TTAKETHI MIPOTPAMM;

AJIEKTPOHHBIE TAOIHUIIHI;

CHCTEMBI yIpaBleHUs 0a3aMu TaHHBIX;

rpadudeckne peaakTopbl U rpaduueckue OuOIMoTekH (VIS TOTYyYCHHUS
auarpamm, cxem, rpaukoB U Jip.);

AJIEKTPOHHBIE 3aIMUCHBIE KHIKKH,

ANIEKTPOHHBIE KaJCHJApHU C PACIHCAHWEM JIEJOBBIX BCTPEY, 3acelJaHuil U
Ap.;

ANIEKTPOHHBIE KapTOTEKH, 00ECIEeUNBAIONINE KAaTaJOTU3alNI0 U TIOUCK J0-
KYMEHTOB (ITMCEM, OTYETOB M JIp.) C IIOMOIIBIO KOMITBIOTEPA,;
aBTOMaTH4YecKHe TeneOHHBIE CIIPABOYHUKH, KOTOPHIE MOKHO JIUCTaTh Ha
9KpaHe, YCTAHOBUTH KYPCOPOM HY>KHBIH HOMEP U COEIMHHUTHCS.

ABTOMaTH3anMs JOKYMEHTOOO0OPOTa C HMCIOIb30BAHUEM CHEIUABHBIX 3JIEK-
TPOHHBIX YCTPOUCTB:

agantepa (nar. adaptare — npucrnocoOsATh) CBSI3U ¢ Mepu(EepPUNHBIMHU yCT-
pOiCTBaMH, UMEIOIIETO BHIXOI Ha Tele(hOHHYIO JTMHUIO;

cKkaHepa (aHrJ. SCan — roJie 3peHwusl) JUIsl BBOJIa B KOMITBIOTED JTOKYMEHTOB
— TEKCTOB, YepTexeil, rpaguKoB, pUCYHKOB, (poTorpaduii.

DJIEKTPOHHASL MOYTA. DTO CHCTEMA IMEPECHUIKM COOOUIEHUI MEXTY MOJIb30-
BATENSIMU BBIYHCIUTENBHBIX CHCTEM, B KOTOpOW KOMIIbIOTEp OepeT Ha ceds Bce
GYHKIUYU 10 XpaHEHUIO U IepechlTke cooduienuii. s ocymecTBiaeHus Takoil nepe-
CBUIKM OTIIPABUTENb U TMOJIy4aTelb HEe 005f3aTeIbHO JOJHKHBI OJHOBPEMEHHO HaXo-
IUTHCS y NUCIIEEB M HE 00s3aTENbHO JOJDKHBI OBITH IMOIKIIOYEHBI K OJJHOMY KOM-
IBIOTEPY.

OTnpaBuTenb COOOIIEHUSI MPEXKJE BCETO 3aIyCKaeT MPOTrpaMMy OTIPaBKH
MOYTHl M co3naer ¢ain coolimeHns. 3aTeM 3TO COOOIIeHHEe TepenaeTcss B CUCTEMY
MEPECHUIKN COOOIIEHUH, KOTOpasi OTBEUAET 3a €ro IOCTaBKy agpecaraMm. CIycTs He-
KOTOpO€ BpeMsl COOOIIEHNE JOCTABISETCS aApecaTy U MOMEIIAeTCs B €r0 «IOYTOBBIN
AIUK», Pa3MEIICHHBI Ha MarHUTHOM JWCKe. 3aTeM NOJydaTelb 3allyCKaeT IMpo-
rpaMMy, KOTOpasi H3BJIEKAET MOJIyYEHHBIE COOOIICHHS, 3aHOCUT MX B apXUB U T.II.

CucreMa KOHTPOJIS UCTIOJHEHHS IPUKA30B U PACTIOPSIKCHU.

Cucrema TesiekoHGepeHIMii. DTO OCHOBAaHHAS HA HCIIOJIH30BAaHUM KOMIIBIO-
TEPHOW TEXHHMKH CHCTEMA, MO3BOJISIONIAS MOJIH30BATENSIM, HECMOTPSI Ha UX B3aMM-
HYIO YJAJI€HHOCTh B MPOCTPAHCTBE, a UHOT/IA, U BO BPEMEHH, y4aCTBOBAaTh B COBMeE-
CTHBIX MEPOTPHUATHUAX, TAKUX, KAK OPTAHU3ALNA U YIPaABICHHUE CIOXKHBIMU MPOEKTA-
MHU.

[Tomp30BaTenu obecneunBalOTCsl TepMHUHATIAMU (OOBIYHO ATO JIUCIUICH U KJa-
BHATYPHI), TIOJICOCAMHEHHBIMU K KOMITBIOTEPY, KOTOPBIE MO3BOJSIOT UM CBS3BIBATHCS
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C IPYTUMU WICHaMH Tpynmbl. [ nepepadn napopManmy Mexay yJ4aCTHUKaAMH CO-
BEIIAHUS UCIOJIb3YIOTCS JIMHUHU CBS3H.

Pabota cucremMbl peryiaupyercsi KOOpAHHATOPOM, B (DYHKIIMU KOTOPOTO BXOIUT
opraHu3anys padoThl yYaCTHUKOB COBEIIaHMs, 00eCNeYeHne UX MPUCYTCTBHS Ha CO-
BEI[AaHUH U Tepezada coodmaeMoil uMu HH(pOpMAIUU JPYTUM y9aCTHUKAM COBEINa-
HUSL.

B HekoTOphIX cucTeMax TEeNeKOH(EPEHIICBA3M YYaCTHHUKH HMEIOT BO3MOXK-
HOCTh «BUIETH» JAPYT JAPYra, 9YTO 00eCreunBaeTcs MOJICOSANHEHHBIMH K CHCTEMaM
TEJICBU3MOHHBIMU KaMEPaMU U TUCIUIESIMH.

86. Pornb KOMNbLIOTEPOB B O0y4YeHUU

[Ipouiecc MOATOTOBKM KBaJIM(ULIUPOBAHHBIX CIEIUAINCTOB JIUTEICH U CIIO-
xeH. OOydeHne B CpelHel MIKOJIe U 3aT€M B By3€ 3aHUMAET MOYTU TPETh MPOI0IIKHU-
TEIHHOCTHU KU3HU YesnoBeka. K ToMy ke B COBpeMEeHHOM HH(POPMAITMOHHOM OOIIECT-
BE 3HAHUS OYEHb OBICTPO cTaperoT. YToOBl OBITH CIIOCOOHBIM BBIMONHSITH TY WU
MHYIO TPO(EeCCHOHANBHYIO NEATEIbHOCTh, CHEIHUAINCTY HEOOXOIUMO HEMpPEPHIBHO
MOTIONHATH CBOE 00pa3oBaHue.

B undopmammonnom obmecte 3Hath «KKAK» Baknee, uem 3HaTh «UTO».

[ToaToMy B Hamie BpeMsi OCHOBHAs 33/1a4a CPEJHETO W BBHICIIETO 3TAroB o0pa-
30BaHUs COCTOUT HE B TOM, 4TOOBI COOOIIUTE KaK MOKHO OOJIBIINI 00BEM 3HAHUM, a
B TOM, YTOOBI HAYYUTh 3TU 3HAHUS JTOOBIBATH CAMOCTOSITENILHO M TBOPUYECKU IPHUMeE-
HATH IS TIOJTy49eHHs] HOBOTO 3HaHUsS. PeanbHO 3TO BO3MOXHO JHINb C BBEICHUEM B
o0pa3oBaTebHBIN MPOIECC CPEIACTB HOBBIX MH(POpMamoHHbIX TexHosorui (CHUT),
OpPHEHTUPOBAHHBIX Ha PEATU3AIUIO LeIei 00yUeHHs] 1 BOCTTUTAHHUS.

CpencrBa HOBBIX HMH(POPMAIIMOHHBIX TEXHOJOTHH — 3TO MPOTPaMMHO-
anmapaTHbIe CPEICTBAa M YCTPOMCTBA, (PYyHKIMOHUPYIOIIME HA 0a3e KOMIbIOTEPHOM
TEXHUKH, a TaK)Ke COBPEMEHHBIE CPEJICTBA M CHUCTEMBbl MH(POPMAIIIOHHOTO OOMEHa,
obecreunBaronIye omnepanuu mo coopy, CO3IaHUI0, HAKOIJICHUIO, XpPaHEHUI0, 00pa-
00TKe 1 epenayu HHpOpMaI.

PaccmoTpuM OCHOBHBIE NEpCIEKTUBHBIE HanpaBieHus ucnoiabzoBanuss CHUT
B 00pa30BaHUMN.

1. ABToMaTH3HpOBaHHbIe o0yyawmue cucreMbl (AOC) — KOMIUIEKCHI TTPO-
IPaMMHO-TEXHUYECKUX U Y4EOHO-METOINYECKUX CPEICTB, 00ECIEUNBAIOIINX aKTHB-
HyI0 ydeOHyto nearenbHocTh. AOC oOecneunBalOT HE TOJIBKO OOydYeHHE KOHKPET-
HBIM 3HaHUSIM, HO M MPOBEPKY OTBETOB YYAIIMXCs, BO3MOXXHOCTh TOJCKa3KH, 3aHU-
MaTeIbHOCTh N3Y4aeMOT0 MaTepuaa u Jp.

AOC npencraBisitoT cOO0OM CIOKHBIE YETIOBEKO-MAIIMHHBIE CUCTEMBI, B KOTO-
PBIX OOBEAMHSETCS B OJIHO LEJNOE PsiJl TUCHUIUIMH: TUAAKTHKA (HAyYHO 0OOCHOBBI-
BAIOTCS IIEIH, COJIEPKAHNE, 3AKOHOMEPHOCTH M MPUHITUITEI 00YYCHNUs); MCHXOJI0THSI
(yuuTBIBarOTCSI OCOOCHHOCTH XapakTepa ¥ JAYIICBHBIN CKilag 00ydaeMoro); Mo/aesau-
poBaHHe, MAIIMHHAS rpaduKa u Jp.

OcHoBHOE cpencTBO B3auMoeicTBus odydaemoro ¢ AOC — nuanor. /[uamno-
roM ¢ 00yJaronieii CUCTEMON MOYKET YIPAaBIATh KaK caM 00ydaeMblid, TaK U CHCTEMA.
B nepBom cirydae oOydaembliii cam ompezenser pexkum cBoei padotsl ¢ AOC, BbIOH-
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pas crmoco0 W3y4YeHHs MaTepuaia, KOTOPBI COOTBETCTBYET €r0 WHAMBUAYaJIbHBIM
crocoOHoCTsAM. Bo BTOpOM citydae METOOMKY M CHOCO0 M3y4EeHHs MaTepHaia BhIOU-
paer cucrtema, MpeabsBIAL 00y4aeMOMY B COOTBETCTBUH CO CLIEHapUEM KaJpbl yueo-
HOTO MaTepuaja 1 Bompocsl K HUM. CBOM OTBETHI 00y4aeMblii BBOJUT B CUCTEMY, KO-
TOpasi ICTOJIKOBBIBAET AJIA C€0s1 X CMBICI M BBIJAET COOOIIEHUE O XapaKTepe OTBETA.
B 3aBHCHMOCTH OT cTeleHU MPaBWIBHOCTH OTBETA, JIMOO OT BOMPOCOB 00y4aeMOTo
CHUCTeMa OpPTaHM3YyeT 3alyCK TeX WM WHBIX MyTeH cieHapus oOydeHHs, BHIOUpas
CTpaTeruio 00y4eHUs U IPHUCIIOCAOINBAsACh K YPOBHIO 3HAHUI 00y4aemMoro.

2. Dkcneprtable oby4daommue cucrtembl (J0C). Peammsyror oOydvaromue
(GYHKIUU U COAEepIKaT 3HAHUS U3 ONPEAENeHHON JOCTAaTOYHO Y3KOH mpeIMeTHOH 00-
nactu. D0C pacnonaratoT BO3MOYKHOCTSIMHU MOSICHEHUSI CTPATETUH U TaKTUKU pelle-
HUS 3a/1a4¥ W3y4aeMoW MpeAMETHONW 00sacTH U 00ecredrBalOT KOHTPOJIb YpPOBHS
3HaHWW, YMEHHUH U HABBIKOB C TMArHOCTUKOM OLIMOOK IO pe3ybTaraMm 00y4eHHS.

3. Yueonnie 6a3bl 1aHubIX (YB/]) u yueonnie 6a3bl 3nanmii (Yb3), opueH-
THPOBAHHBIE HA HEKOTOPYIO MpenMeTHyro obnacts. YB][ mo3Bomsior ¢opmupoBarhb
HAOOPBI JAHHBIX JUIA 33JJaHHOW y4yeOHOMU 3a7ja4i M OCYIIECTBIISTH BHIOOP, COPTUPOB-
Ky, aHaJau3 U o0paboTKy cojepikaineiicst B 3tux Habopax mHpopmarmu. B YB3, kak
MPaBUJIO, COJEPIKATCS ONMHMCAHNWE OCHOBHBIX MOHSITHHA MPEAMETHON o0jacTu, cTpare-
T'Usl ¥ TAKTUKA PEUICHMS 3a[a4; KOMIUIEKC MPeJIaraéMbIX yIpaXHEeHUH, TPUMEPOB U
3aja4 MPeAMETHON 00JacTH, a TaKKe MepedeHb BO3MOXKHBIX OMMOOK 00ydaemMoro u
uH(pOopManKs A UX UCTIpaBJIeHNUs; 0a3a JaHHBIX, COAEpIKAIasi TIEPEICHb METOIUYE-
CKHUX IPUEMOB U OPTaHU3AIMOHHBIX (hOpM 0OyUeHHS.

4. Cuctembl MyabTumeaua. [103BoIsIOT peann3oBaTh HHTEHCUBHBIE METOIBI
1 (HopmMbl 00ydeHUs], TOBBICUTH MOTHBAIIMIO OOYYEHHUsS 32 CUET MPUMEHEHUS COBpE-
MEHHBIX CPEICTB OO0pabOTKH ayIHOBU3YaIbHOW HH(OPMAIUH, MOBBICHTH yYPOBEHb
HMOIMOHATIBHOTO BOCTIPUATHS HH(OpMannu, copMUPOBATH YMEHUS PEan30BBIBATH
pa3HoOoOpa3Hbie (GOPMBI CAMOCTOSITEIHLHOM JESITEIBHOCTH 10 00paboTke MHPOpMa-
U H.

Cucrembl MynbTUMEINA MUPOKO HCIOJIB3YIOTCS C IEJIbI0 U3yYEHHUs MpoIec-
COB Pa3NUYHON MPHUPOJBI HA OCHOBE UX MOJEIUPOBAaHUA. 31€Ch MOXKHO CIeNaTh Ha-
TJIATHOM HEBUIUMYIO OOBIYHBIM TJIA30M KU3Hb 3JIEMEHTAPHBIX YaCTHI] MUKPOMHpPA
npu m3ydeHnn (u3uku, oOpa3HO W TMOHATHO pacckazarb 00 aOCTpaKTHBIX W N-
MEPHBIX MUPAX, JOXOJIUBO OOBIACHUTH, KaK padOTaeT TOT WJIM WHOW aJTOPUTM H T.II.
B03MOXHOCTh B IIBETE M CO 3BYKOBBIM CONPOBOKIEHUEM MPOMOJCITUPOBATH Pealb-
HBII MPOIIECC MOJAHUMAET 00ydYeHNEe Ha KAYeCTBEHHO HOBYIO CTYIICHb.

5. Cucrtemsl. [IpuMeHSIOTCS TPH peLIEHHH KOHCTPYKTUBHO-TPAPUIECKHX, Xy-
J0’KECTBEHHBIX M JPYTUX 3aJad, rAe He0OX0JUMO pa3BUTHE YMEHHS CO3/1aBaTh MBIC-
JICHHYIO TPOCTPAHCTBEHHYI0 KOHCTPYKIHIO HEKOTOPOrO 00BEKTa 1Mo ero rpadude-
CKOMY TPEACTABICHUIO; PU U3YYCHUU CTEPEOMETPHH U YEPUYEHUS; B KOMIBIOTEpPH-
3MPOBAHHBIX TPEHAXKEPAX TEXHOJOTUYECKHUX MPOIECCOB, SAEPHBIX YCTAHOBOK, aBHa-
IIUOHHOTO, MOPCKOTO M CYXOIYTHOTO TpaHCHIOpPTa, rne 0e3 MogoOHBIX YCTPOMCTB
NPUHIMIAATIFHO HEBO3MOXKHO OTpa0OTaTh HABBIKM B3aMMOJEHCTBUS YEIOBEKA C CO-
BPEMEHHBIMU CBEPXCIIOKHBIMH M OMTACHBIMUA MEXaHU3MaMU U SIBJICHHUSIMH.

6. OOpa3oBaTeibHble KOMIIBIOTEPHbIE TeJIeKOMMYHHKALMOHHbIE CETH.
[To3BousitoT obecreunTh AucraHoHHOe oOy4yenue ([1O) — oOydeHue Ha paccros-
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HUH, KOT/Ia MPero aBaTeib U 00ydaeMblil pa3aelieHbl IPOCTPAHCTBEHHO U (W) BO
BPEMEHM, a y4EeOHBIH NMPOLECC OCYIIECTBISIETCS C MOMOIIBIO TEIEKOMMYHUKAIUH,
TJIaBHBIM 00pa3oM, Ha OCHOBE CpecTB cetu VHTepHeT. MHOTHE JII0IM IPU 3TOM TIO-
Jy4aroT BO3MOXXHOCTH IOBBIIIATh 00pa3oBaHKWe Ha JOMY (Hampumep, B3pOCIbIE JIF0-
11, OOpEMEHEHHBIE IEJIOBBIMU M CEMEMHBIMU 3a00TaMH, MOJIO/ICKb, IPOKUBAIOIIAS B
CEJIbCKOW MECTHOCTH WM HEOOJbIIMX Topojax). YesoBek B JF000H mepuoa cBOCH
KU3HU 00peTaeT BO3MOXKHOCTH AUCTAHIIMOHHO MOJYYUTh HOBYIO MPO(ECCHIO, TOBBI-
CUTHh CBOIO KBAJH(PHUKAIUIO U PACIIUPUTH KPYro30p, MPUIEM MPAKTUIECKH B JIFOOOM
Hay4YHOM MJIM y4eOHOM LIEHTPE MUpA.

B oOpa3oBaTenbHON MpakTUKE HAXOASIT NPUMEHEHHE BCE OCHOBHBIE BUJIBI
KOMITBIOTEPHBIX TEJICKOMMYHHKAIMI: JIEKTPOHHAS M0YTA, JIEKTPOHHBIE TOCKU 00b-
ABJICHUH, TeIEKOH(PEpEeHINN U Apyrue Bo3moxkHoctu Murtepuera. /IO npexycmarpu-
BACT M aBTOHOMHOE UCIIOJIb30BAaHUE KypCOB, 3allUCAHHBIX HA BUACOAMCKH, KOMIIAKT-
TUCKU U T.11. KOMIIbIOTEpHBIE TEIEKOMMYHHKAIIUN 00€CIICYHBATOT!

BO3MOXHOCTH JIOCTyIa K PA3TUYHBIM UCTOYHUKAM MH(POPMAIUN Yepe3 CHC-
TeMy Internet u paboTsl ¢ 3T0# HHPpOpPMAIHEH;

BO3MOXHOCTh OIEPATUBHON O0OpAaTHOW CBS3M B XOJI€ IUAJIOTa C MPENo/aBa-
TeJIeM WJIU C IPYTUMHU YYaCTHHUKAMHU 00ydaroIero Kypca;

BO3MOYXHOCTb OpPraHU3alMl COBMECTHBIX TEJIEKOMMYHUKALMOHHBIX IIPOEK-
TOB, B TOM YHCJIE MEXIYHApOJHBIX, TEICKOH(PEPEHIINH, BOZMOKHOCTh 00-
MEHa MHEHUSIMH C JIFOOBIM yYaCTHUKOM JaHHOTO Kypca, IPeroaaBaTelem,
KOHCYJbTAaHTaMH, BO3MOXKHOCTH 3ampoca WHGOPMALUH 1O JTIOO0OMY HHTE-
peCyIoIIeMy BOTIPOCY Yepe3 TeIeKOH(EpEeHIINH.

BO3MOXHOCTb p€aJn3allid METOJOB IHUCTAHIIMOHHOIO TBOPYECTBA, TAKUX
KaK yJacTHE B JMCTAHIMOHHBIX KOH(PEPEHIUAX, TUCTAHIIMOHHBINA CETEBBIX
TBOPUYECKHX pabOT, COMOCTaBUTENbHBIM aHanu3 uHpopmanuu B WWW,
IUCTAHTHBIE HWCCIIENOBATEIbCKUE PaOOTHI, KOJUIEKTUBHBIE OOpa3oBaTelb-
HbIE MPOEKTHI, AEJIOBBIE UTPHI, IPAKTUKYMBbI, BUPTYaJIbHbIE SKCKYPCUU JP.

CoBmecTHass paboTa CTUMYJIHMPYET y4YalllMXCsS Ha O3HAKOMIJIEHHWE C Pa3HbIMU
TOYKaMH 3PEHHS Ha M3ydaeMylo IpoOiieMy, Ha MOUCK JOTOJIHHUTEIbHON HH(bOpMa-
LMY, HA OLIEHKY NOJIy4aeMbIX COOCTBEHHBIX PE3YJIbTATOB.

87. Ponb KOMNbHOTEPOB B yrnpaBJieHUN TEXHOJTIOTMHeCKNMHU
npoueccamm

OCHOBHBIX IPUMEHECHHH JIBA
B THOKMX aBTOMAaTH3HPOBaHHBIX npom3BoacTax (I"AIl);
B KOHTPOJIbHO-U3MEPUTEIBHBIX KOMILIEKCAX.
B ru0Okux aBTOMaTU3UPOBAHHBIX MPOU3BOJICTBAX KOMITBIOTEPHI (MM MHKPO-
HPOIIECCOPHI) PENIAIOT CIEAYIOMINE 3a1a9u:
yIpaBJCHHE MEXaHU3MaMHU,
yIpaBJICHUE TEXHOJIOTHYECKUMU PEKUMaAMHU,
yIpaBJICHUE TPOMBIIIICHHBIMH POOOTAMHU.
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[IpumeHeHre KOMIBIOTEPOB B YIIPABICHUM TEXHOJOTUYECKUMHU TMPOIECCAMH
OTIPaBJIaHO TOT/Ia, KOT/Ia CYIIECTBYET MOTPEOHOCTh B YACTHIX M3MEHEHHUAX peansye-
MbIX QyHKIUA. [Ipumep rHOKMX aBTOMAaTH3MPOBAHHBIX MPOU3BOJICTB — 3aBOJIBI-
po6oTHI B SlOHUMN.

OnHOlt M3 HOBBIX 00OJACTeil SIBIAETCA CO3JaHHE HAa OCHOBE IMEPCOHAIBHBIX
KOMITBIOTEPOB KOHTPOJIHbHO-U3MEPUTENBHON ammaparypsl, € MOMOIIBI0 KOTOPOU
MOYHO MPOBEPSATH U3JCIIUS MPSIMO HA TPOU3BOACTBEHHON JTMHUU.

B pa3BuThIX cTpaHax HallaXeH BBIMYCK MPOrPAMMHOTO 00ECTICYEHUS U CIIEIH-
aJbHBIX CMEHHBIX IUIAT, MO3BOJISIONMX MPEBPAIlaTh KOMIIBIOTEP B BBICOKOKAYeCT-
BEHHYIO U3MEPUTENIBHYIO U UCIIBITATEIHHYIO CUCTEMY.

KowMmmbroTepsl, ocHaimeHHble TOJI00HBIM 00pa3oM, MOTYT HCIIOJIB30BATHCS B
KauecTBe 3alOMHHAOIMNX HHU(POBBIX ocummiorpadoB, YCTPOHCTB cOopa MaHHBIX,
MHOTOIIEJIEBBIX U3MEPUTEIHHBIX MPUOOPOB.

[IpumeHeHEe KOMIBIOTEPOB B Kaue€CTBE KOHTPOJIBHO-U3MEPUTEIBHBIX MpHOO-
poB 6oiiee 3¢ (HEeKTUBHO, YEM BBITYCK B OTPAHUYECHHBIX KOJIWYECTBAX CHEIHATIU3NPO-
BAHHBIX TPUOOPOB C BRIYUCIUTEIHHBIMH OJIOKAMH.

ABTOMATH3HpOBaHHOe padouee mecto (APM, pabovas cTaHmusi) — MECTO
orepaTopa, KOTopoe 00OpyZOBaHO BCEMU CPEICTBAMHU, HEOOXOAMMBIMU JIs BBITIOJ-
HEHUS OTIPECICHHBIX ()yHKITHIA.

B cucremax 06paboTKu TaHHBIX U yupexaeHUsX 00br9HO APM — 310 nucruieit
C KJIAaBHATypO#, HO MOXET HCIOJb30BAaThCS TAaK)Ke W NMPUHTEP, BHEIIHUE 3aIlOMU-
HAIOIIIEE YCTPOUCTBO U JP.

88. Ponb KOMnNbIOTEPOB B MeAULIUHE

Bpauu ucrons3yroT KOMIBIOTEPHI U1l MHOTMX BaKHBIX IpUMeHeHu. HazosBem
HEKOTOphIe U3 HUX. KoMIbloTepHas anmapaTypa HIMPOKO HCIOJIb3YeTCs MPU MOCTa-
HOBKE JMArHo3a, MpOoBeIeHUU 00CIeJOBaHNN U NPO(HIaKTUIECKUX 0cMOTpOB. [Ipu-
MepBI KOMITBIOTEPHBIX YCTPOWCTB U METOJIOB JICUSHHS M TUATHO CTUKH:

KOMITbIOTEpHAst ToMOTrpadust U siAepHas MEIUIIMHCKAs TUarHOCTUKA — JA0T
TOYHBIE TIOCIONWHBIE H300paKeHUsI CTPYKTYP BHYTPEHHHUX OPTaHOB,;
yIbTPa3BYKOBass IUArHOCTHUKA W 30HAMPOBAHUE — HUCHONB3YsA 3((HEKTH
B3aMMOJICHCTBUS MAJAOMMUX M OTPAKEHHBIX YJIbTPAa3BYKOBBIX BOJIH, OT-
KpBIBaeT OECUMCICHHBIE BO3MOYKHOCTH [UIS TOJYYCHHS H300paKeHUI
BHYTPEHHUX OPTAHOB U MCCIIEJOBAHNS UX COCTOSHUS,
MUKPOKOMIBIOTEPHBIE TEXHOJOTUU PEHTTEHOBCKUX HCCIEIOBAaHUN — 3a-
NOMHEHHbIE B NU(POBOI PopMe PEHTTEHOBCKHNE CHUMKH MOTYT OBITH OBI-
CTPO M Ka4eCTBEHHO 00pabOTaHBI, BOCTIPOU3BEJCHBI M 3aHECEHBI B apXHB
IUIS CpPaBHEHUS C MOCIEAYIONMMU CHUIMKAaMH 3TOTO MAIMeHTa;

3a/1aTYMK (BOJUTEIIb) CEPACYHOTO PUTMA;

YCTPOMCTBA IBIXaHUS U HAPKO3a,

Jy4yeBas Tepamusi ¢ MHUKPOIPOIECCOPHBIM YIIPaBJICHHEM — O0ECIeunBaeT
BO3MOXHOCTh TMPUMEHEHUs1 0oyiee HAEeKHBIX U IAAIINX METOAOB OOIy-
YEeHMUS,;
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YCTPOWCTBA AUArHOCTUKH U JIOKAJIU3aLUU IOYEUHBIX U KETYHBIX KaMHEH, a
TaKXe KOHTPOJIS Ipoliecca UX paspyLIeHUsl NpHU NOMOIIM HApYKHBIX yaap-
HBIX BOJIH (JINTOTPHUIICHUSA);

JedeHre 3y0OB U MPOTE3UPOBAHUE C TOMOIIBI0 KOMITBIOTEPA,;

CUCTEMBI C MUKPOKOMIIBIOTEPHBIM YIIPABIEHUEM JJIsI HHTEHCUBHOTO MeEJu-
LUHCKOTO KOHTPOJIS MALMEHTA.

KoMmnbroTepHble ceTH HMCMOJB3YIOTCS I NMEPEChUIKM COOOILEHUN O JIOHOP-
CKHX OpraHax, B KOTOPBIX HYXKJAIOTCsl OOJIbHBIC, 0XKHUIAI0IINE OTIEPally TPaHCIIaH-
TalNH.

banky MeAMIMHCKUX JaHHBIX MO3BOJISIOT MEAMKAM OBITh B Kypce MOCIETHUX
Hay4HBIX U NPAKTUYECKUX JOCTUKEHUU.

KomnbroTepbl MO3BOJISIOT YCTAHOBUTH, KAK BIUSAET 3arpsA3HEHHOCTh BO31yXa
Ha 3a00J1€BaeMOCTh HaceJeHusl JaHHOTO pailoHa. KpoMe Toro, ¢ X moMouibo MOKHO
M3y4aTh BJIMSHHUE yIapOB HA pa3IMUHbIE YAaCTH Te€ja, B YACTHOCTH, MOCIEACTBUS ya-
pa pu aBTOMOOMIIBHON KaTtacTpode 11t Yeperna v Mo3BOHOYHUKA YEJIOBEKA.

KoMmbroTepHasi TeXHHKa HCIONB3yeTCs Ui 00ydeHUs] MEIWIHMHCKUX paboT-
HUKOB MPAKTUYECKUM HaBbIKaM. Ha 3TOT pa3 KOMIIbIOTEP BHICTYIIAET B POJIU OOJIHHO-
ro, KOTopoMy TpebyeTcs HeMenJIeHHas: moMois. Ha oCHOBaHMM CHMIITOMOB, BBIIaH-
HBIX KOMIIBIOTEPOM, OOYYaromIMiicss AOJHKEH ONpeAeNuTh Kypc Jeuenus. Ecim on
o1munOCs, KOMIBIOTEP Cpa3y MOKA3BIBAET ITO.

Komnbrorepsl MCHONB3YIOTCS ISl CO3AaHUS KapT, MOKa3bIBAIOIIUX CKOPOCTb
pacupoCTpaHEHUs STUIEMUN.

KoMmbroTepsl XpaHsAT B CBOEH MaMsATH UCTOpUU OO0JI€3HEH MAIMeHTOB, YTO OC-
BOOOXIaeT Bpaueld oT OymMakHO# pabOTHI, HA KOTOPYIO YXOJAWUT MHOTO BPEMEHH, U
M03BOJISIET OOJIBIIIE BPEMEHHU yAETSATh CAMUM OOJIbHBIM.

[IpumeHeHre KOMITBIOTEPOB MEPEBOAUT MEIHMIMHY Ha MHOW, 00jee BBICOKHIA
KaueCTBEHHBIM YPOBEHb U CIIOCOOCTBYET AAJIbHENIIEMY IMOBBILIEHUIO YPOBHS U Kaye-
CTBA KU3HH.

89. Ucnonb3oBaHMe KOMNbLIOTEPOB B TOpProBre

B opraHmzanuyd KOMITBIOTEPHOTO OOCIY)KUBAaHUS TOPTOBBIX MPEIIPHUATHI
00JIBIIIOE PAaCIPOCTPAHCHHUE TOJYUMI TaK HA3bIBAEMBIM HITPUXOBOU Koxa (Oap-kon).
On npencraBisieT cOO0N CEpUI0 MUPOKUX U Y3KUX JIMHUHM, B KOTOPBIX 3alIH(ppOBaH
HOMEp TOPTOBOTO U3JIEIHS.

DTOT HOMEp 3alKCaH Ha 3TUKETKE W3JETHs ABAXKIBI. B popMe ABYX MATU3HAY-
HBIX YHCEJ ¥ B BUJC IIUPOKUX M Y3KUX JHHUU. [IepBbie 1saTh 1Ip yKa3bBarOT Gup-
MY-TIOCTaBIUKA, a JPYTHE ISITh — HOMEpP U3JENUs B HOMEHKIATYPE BBIITYCKAEMBIX
TaHHOU (hUPMOIi TOBApPOB.

JIsisi edaTu MTPHUXOBBIX KOJOB HCIOIB3YIOTCS CIEIHaIbHbIE MPUCTABKU HA
0ObIuHBIX MpuHTEpax. [lomydeHHbIe KOAbI CYUTHIBAIOTCS C IOMOIIBIO CKAHEPOB, TPe-
00pa3yroTcsl B JIEKTPUIECKHUE UMITYIIBCHI, IEPEBOATCSA B JBOMYHBIN KOJ U Tepena-
I0TCS B IAMSITh KOMIIBIOTEPA.

Hcnonb3ys ITPUXOBOI KO/, KOMITBIOTEP IeYaTaeT Ha BbIIaBa€MOM IOKyHaTe-
JI0 YeKe Ha3BaHHE TOBApa U €ro IeHY.
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Nudopmanus 0 KaKI0M UMEIOIEMCS] B Mara3uHe Wid Ha CKJIaJe TOBape 3aHe-

ceHa B 0a3y nanHbIX. [10 3ampocy KOMIBIOTEp aHATU3UPYET:
KOJIMYECTBO OCTABIIEr0OCs TOBApa,;
MpaBujia €ro HaJIOroo0JI0KEHNUS;
IOPUAUYECKUE OTPAHUYECHUS Ha €T0 MPOJIaXKy U .

OHOBpEMEHHO € Mojaveil CBeACHUN O IPOJaHHOM TOBAape Ha JIMCILIEH Kacco-
BOIO armapata KOMIIBIOTEp MPOU3BOIAMT COOTBETCTBYIOIIYIO KOppeKinuio (yTodHe-
HHE) TOBAPHOW BEJAOMOCTH.

OOBIYHO TTpOrpaMMHOE 00€CTIEUCHHE YCTPOCHO TaK, YTO CBOAHAS MH(MOpMAIUs
0 HaJIMYUM TOBAPOB BBLAAETCS YIPABISAIOINIEMY Mara3vHa K KOHIy paboyero IHS.
BwmecTe ¢ TeM ympaBisommii *MeeT BO3MOXHOCTh OOHOBJISITH JIaHHBIE 00 M3MEHe-
HUM 1I€H U MOCTYIJICHUH HOBBIX MapTUIl TOBApOB.

B nepcnektuBe TOProwiisi, M0o-BUAUMOMY, MPEBPATUTCS B KOMIIbIOTEPU30BAH-
HYIO MIPOJIaKy TOBApOB I10 3aKa3aM.

To xe camoe mporpammHoe obecrieueHne, KOTOpOe MPUMEHSIETCS ISl OPTaHHu-
3al[My y4yeTa B TOPrOBJE, MOKHO MCIIOJIB30BaTh U AJIA APYTUX Iejel, HanpuMmep ais
KOHTPOJISI HATWYMSI KOMIUIEKTYIOIIUX W3JCIUNA Ha 3aBOJICKOW COOpPOYHOUW JIMHHH,
ydeTa CIUIaBJISIEMBIX TI0 peKe OpeBeH U JIp.

810. ONeKTPOHHbIE AeHbIn

OaHO¥ U3 BaXHEHIINX COCTABIIIIOMUX HHPOPMATH3AINN CTAHOBUTCS TIEPEX0]T
JICHEKHO-KPEIUTHOW U (PHUHAHCOBOU Cephl K ITEKTPOHHBIM JICHbIaM.

OCHOBHBIC HANPABIICHHS UCIOIB30BAHUS DIIEKTPOHHBIX JIEHET CIICAYIOIIHUE:

Toprosasi 6e3 HaauuHbIX. OruiaTa MPOM3BOAUTCS C UCIOJIB30BAHUEM Kpe-
JOUTHBIX KapTouyeK. MiMess BMECTO HAIMYHBIX JIEHET KPEIUTHYIO KapTOUYKY, MOKYyIla-
TeNb TpU JI000# TOKYIKe paciylaunBaeTcs HE HAaJMYHBIMU, a aBTOMATUYECKH CHU-
MaeT CO CBOEro cyeTa B OaHKe HyKHYIO CYMMY JICHET U IePeChlIaeT €€ Ha CUeT Mara-
3uHa. Cucrema Toproeiu 6e3 HammdHbix POS (anri. Points of Sale System — cucrema
KaCCOBBIX aBTOMATOB) BBITIOJHSET CIIEAYIONINE (PyHKIIUN:

BEPUPUKAIMIO KPEIUTHBIX KapTO4YeK (T.e. YIOCTOBEPEHHE WX IOJJIMHHO-
CTH);

CHSTHE JICHET CO CYeTa MOKYIaTells;

NEepEYHCIICHIE UX HA CUET MPOJaBIa.

POS — nambonee maccoBas W MokKa3aTelbHas BETBb CHUCTEMBI IJIEKTPOHHBIX
neHer. OHa criocoOHa Takke 0OHAPYKMBATh MaJeIne XUIICHUS HATMIHBIX JACHET U
ToBapoB. CBelleHNs HA KPEAUTHYIO KapTOYKY HAHOCSATCS METOJIOM MarHUTHOM 3aru-
cU. B Kaxaylo KpeauTHYI0 KapTO4YKy BCTaBJIEHA MarHWTHas KapTa — HOCHTEIb WH-
¢dopmaruu. Ha MarHuTHy0 KapTy 3apaHee 3alrChIBAIOTCS CIEAYIONUE TaHHbIE:

HOMEp JINYHOTO CYETa;

Ha3BaHHe 0aHKa;

CTpaHa,;

KaTeropus IiaTéXecrnocoOHOCTH KITUCHTA,;
pa3Mep MpeIoCTaBICHHOTO KPEAUTa U T.]I.
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Cuuraercs, 9To caMu 1o cede KpeauTHble KapTouku dkoHoMAT 10% pacxomoB
Ha OIUIaTy TOBApOB.

Pasmennble apToMaThl. OHM YCTaHABIMBAIOTCS OAaHKAMHU TOJIBKO JIJISI CBOMIX
KJINEHTOB, KOTOPBIM MPEIBAPUTEIHHO BBIIAHBI KPEAUTHBIE KapTouku. KiimeHT BcTas-
JSeT B aBTOMAT KPEAUTHYIO KapTOUKy M HaOWpaeT JIMYHBIH KOA U CyMMY, KOTOPYIO
OH JK€JaeT UMETh HAJMYHBIMUA. ABTOMAT 1O OAaHKOBCKOHW CETH MPOBEPSET MPaBUIIb-
HOCTH KOJIa, CHUMAET yKa3aHHYI0 CYMMY CO CueTa KJIMEHTa M BBIJACT €€ HATNIHBIMH.
Yacto HECKOJIBKO 0aHKOB OOBEIUHSIOTCSA U CO3JAI0T OOIIYIO CETh Pa3MEHHBIX aBTO-
MaToB.

BankoBckue caejlku Ha AoMy. 3a HEOOJBIIYIO MECSUYHYIO IUIATy MPU HaJH-
YUH JIOMa MEPCOHATHFHOTO KOMIBIOTEPA M MOJIEMa BKJIATYHK MOKET CBSI3bIBATHCS Ue-
pe3 TeneOHHYIO CeTh ¢ KOMITBIOTEPU30BAHHBIMH OAHKOBCKUMH OPTaHU3ALMAMH U
MOJIy4aTh OT HUX O0raThlii HA0Op YCIyT.

Berpeunsie 3a4érbl. [Io BceMy MHpPY aKTHBHO BHEAPSIOTCS JJIEKTPOHHBIC
CUCTEMBl MOTPEOUTENHCKOTO KpEIWUTa W B3aMMHBIX PAcCUyeTOB MEXAY OaHKaMH IO
obmemy urory. Takue cucTemMbl peannu3yloTcs B BHI€ aBTOMAaTHYECKUX KIMPHUHTOBBIX
(amrn. clearing — ouunctka) BerumciautTenbHbix ceteii ACH (Automated Clearing
House). 1o cetu uayT HE TOJBKO OAHKOBCKHE JTOKYMEHTBI, HO ¥ UH(GOpPMAIIUs, BaX-
Hasl JUIA IPUHSATHS OTBETCTBEHHBIX (PMHAHCOBBIX PEIICHH.

OnuaTta yctHo. OHa 3aKJII09aeTcs B OIUIaTE CUYETOB MO TelIeQOHY C rapaHTH-
POBaHHBIM OIMO3HABAHMWEM KPEIUTOpPA MO MapOJII0 U Tosocy. Jpyroii cmocod coctout
B HCIIOJIb30BAHMH yCTPOMCTBA, CIIOCOOHOTO TepeaaBaTh mo TenedoHy (HhakCHMUIIb-
HBIC U300pKEHUS JICHEKHBIX YCKOB M cueToB ((hakcuMuIbHbBIN — OT Jat. fac simile,
— TOYHOE BOCTIPOHM3BEIEHHUE MOANMCH, JOKYMEHTA M T.A. TpadUIEeCKUMHU CpEACTBa-

Hapsigy ¢ oueBuAHBIMU U OY€HBb OOJIBIIUMH MPEUMYIIECTBAMU C 3JIEKTPOHHBI-
MU JI€HbI'aMH CBSI3aHBI W CIIOXKHBIE MPOOJEMBI — OT (DMHAHCOBBIX OO MPABOBBIX
(«3JIeKTpOHHBIE OTPAOIICHUS», IEPEIIUB dJICKTPOHHBIX JEHET U3 OJJHOW CTPaHBI B JpY-
TYIO W Jp.). DIEKTPOHHBIE JEHbI'HM €CTh HEW30CKHBIH pe3yibTaT HayIHO-
TEXHUYECKOT0 Iporpecca B JCHEKHO-KPEIUTHOH chepe.

§11. MpumMeHeHNe KOMNbLIOTEPOB B CEJIbCKOM XO03ANCTBE

Hmes koMmbroTep, pepMep MOKET JIETKO M OBICTPO PacCUnUTaTh Tpedyemoe A
MOCeBa KOJIMYECTBO CEMSIH ¥ KOJIMYECTBO YAOOPEHHH, CIIIAaHUPOBATh CBOM OIOKET U
BECTH y4YeT JIOMAalIHEero ckoTa. KoMIbIOTEpHBIE CUCTEMBI MOTYT IUIAHUPOBATh CEBO-
000pOT, pacCUUTHIBATh TPa(UK MOITHBA CEITbXO3KYIBTYp, YIPABIATH MOa4eil Kopma
CKOTY Y BBIIOJHATH MHOTO JPYTHX MOJIE3HBIX (DYHKIIUHA.

Ha mammx ria3zax mpoMCcXOIUT TEXHOJIOTHYECKasi PEBOJIIONHS B CEITBCKOM XO-
3SIMCTBE — KOMIBIOTEPHl U MHAUBUAYaJTbHBIE MUKPOJATUYUKH TO3BOJIIOT KOHTPOJIH-
pPOBaTh COCTOSIHHE U PEKUM Ka)KJOTO OTAEIHHOTO JKMUBOTHOTO M PACTEHHS. DTO BBI-
CBOOOXKIaeT 3HAYNTENbHBIE MATEPHAIbHBIE W JIOJCKHE PECYPCHI, PE3KO YIIyYIIaeT
KaueCTBO JKU3HM YEJIOBEKA.

B xadectBe mpumepa mpuBeaemM noprtaTuBHbBINA kommbioTep AQGPS 170 xowm-
nanuu 1rimble, mpenqHazHadeHHBINA TSI TPUMEHEHHS B CaMBIX TSDKEIBIX YCIOBHSX,
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CONYTCTBYIOIIMX CEJIbCKOXO3IMCTBEHHBIM paboTaM. DTOT KOMIIBIOTEP MOYHO HC-
MO0JIb30BaTh Kak B PyYHOM BapuaHTE, TAK ¥ MOHTHUPOBaTh B aBToMoOuib. C ero mo-

MOIIIBIO

MOJXXHO YHPaBJIATH CEJIbCKOX035MCTBEHHBIMU pa6OTaMI/I, npocMaTpuBaTb

KapThl [IOJIEH, PETUCTPUPOBATh PA3JINYHbIE JTAHHBIE O COCTOSIHUM ITOYBBI U ITOCAXKEH-
HBIX CEJIbCKOXO03IMCTBEHHBIX KYJIbTYp U Ap. OCHOBHBIE XapaKTEPUCTUKN KOMIIbIOTE-

pa AgGP.

S 170:

MOJTHOCTBIO TEPMETHYHBIA M YIApOCTONKMIA (BBIIEPKUBACT TaJICHHE C BbI-
coThI B 1,2 M);

byHKIIMOHHpYET B TemmepaTypHoMm auamna3one ot -30 mo +60 rpamycos
Lenbcus,

pecypc pabotsl ot 6atapeit — 10 40 gacos;

JTaHHBIE COXPAHIIOTCS HA ChEeMHOM KapTPUIKE NaMsTH,

pabotaet nox ympasieaueM OC MS Windows CE; ucmosib3yercs Creiu-
aJIbHOE TIPOTPAMMHOE 0OecTIeYeHuE ISl CENTbCKOTO XO3SICTBa,

C MOMOIIBI0 KOMITBIOTEPA MOXKHO 3alHCHIBATh peibe() MECTHOCTH U CO3/1a-
BaTh IOJIEBBIE TOMOTpaduIecKrue KapThl, UCTIONB3YS AaHHBIE TeonH(popMa-
IIUOHHBIX CHCTEM, BBIUYUCIIATH IUIOIAAN TOJei u 00pabarsiBaTh CTAaTHCTH-
YEeCKHUE JaHHBIE 110 MOJIEBBIM paboTawm,

IPU COEIMHEHUHU C CUCTEMOU pa30OpbI3TUBaTEeNei KOMIIBIOTED MOXKET PETH-
CTPHUPOBATh JAHHBIE O MPUMEHEHUU XMMHUKATOB U aBTOMATHYECKU T'€HEpH-
pPOBaTh COOTBETCTBYIOIINE KAPTHI U OTYETHI,

C TMOMOIIBI0 COOTBETCTBYIOImMEro [1O BO3MOXHO pPErucTpUpOBATH JAHHBIE
CO CUMTHIBATEJIEHW IITPUX-KOJOB, JAaTYMKOB CJIECKEHHS 32 COCTOSHHEM OK-
pyKaroIeu cpensl U Moroasl U Ip.
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