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NPEAUCIIOBUE

B nocrneasue rofbl MPOMCXOAAT 3HAYNTEbHBIE N3MEHEHWS B COJleprKa-
HUM ¥ Xapakrepe Tpyla KBalu(QUIUpOBaHHBIX Pab0unX M TEXHHUKOB, CBs-
3aHHbIE B NMEPBYIO OYepeab ¢ YCHJIEHHEeM INpoleccoB MH(popMaTH3anuu
¥ aBTOMATH3AIMU TIPOM3BO/ICTBEHHBIX TEXHOJIOTHI, Tpebyionmx urdopma-
IMOHHOM MMOATOTOBKH.

Yuebuuk pazpabotan ¢ y4eToM BO3MOIKHOCTH H3y4YeHus Kypca HHpop-
MATHKH KakK Ha 0a30BOM, Tak W Ha npoguiapHoM ypoBHe. OH BKIIOYaer
B cebs crenyiomue riuasopl: WHGOPMALMOHHAS A TENbHOCTD YeTIOBEKa;
H(pOopMaIa ¥ UH(OPMAITHOHHBIE TIPOIECCH]; CPeACTBA HH(OPMAIIMOHHBIX
1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI; TEXHOJIOTHY CO3/IaHNs U IIpeodpa3o-
BaHus WH(OOPMAIIMOHHBIX 00BEKTOB; TEXHOMOIMK paboThl ¢ HHbOpPMAIIH-
OHHBIMH CTPYKTYPaMH — 9JIEKTPOHHBIMU TabauiaMu u OazaMu JaHHBIX,
TEJEKOMMYHUKALMOHHbIE TexHosornu. K kam/oii riase yyebHuKa rpej-
JIOJKEHBI BOIIPOCHI W 3a/laHUsl, KOTOpble TPeOYIOT CaMOCTOSATEIbHON MPOo-
paboTkn yyammMmuca. BajkHy0 NMpaKkTHYeCKYI0 POJIb UIPAIOT IIPOEKTHBIE
3aJlaHUs, KOTOPbIE HAIPABJIEHBI HA IIPHMEHEHUE MOJYYEHHBIX YMeHHH
B peaJbHOI 00pasoBaTENbHON AeATENBHOCTH 00yYaeMbIX, YTO TTO3BOJSET
ruOKO HACTpanBaTh OOyYeHHe HA COOTBETCTBYIOIee TPO(HIbHOE HAIPAB-
JIeHHe. M&TE]JHEUI JLLEA }’I‘JIYﬁI[EHHD[‘O M3YVYEHHSA M COOTBETCTBYIOIIHUE 3a-
NaHuA NPOQUILHON HAPaBJAEHHOCTH PEAU3YIOT eATeJbHOCTHBIE acTek-
Thl 00yYeHus, MOMOraloT y4yammumcs Ha npaktuke npuMenuts UKT
B 6ymymeit npodeccun. B coorsercTBum ¢ npodusem obyuenust obpaszo-
BaTEIbHbIE YUPEKAEHHS BIIpaBe BHIOPATH TEMATHKY M KOJIUYECTBO NPO-
eKTHBIX 3afaHui, CalThl MOAAEPKKU JTUIEH3NOHHOTO IIPOTPAaMMHOIO
obecniedenusi Microsoft 1 ero TeXHHYECKOrO COTPOBOXKIECHUSA, a TAaKKe
caiiThl ¢BOOOJHO PACIPOCTPAHSEMOrO MPOrPaMMHOTO obecrieyeHus u
CCBIIKM HA TPHAJIbHbBIE BEPCHH PA3JHYHBIX HH(POPMAIIMOHHBIX CHCTEM
NIPUBEIEHBI B TIPUJIOKEHUH.

YuebHuK npeHasHaueH a1 uaydenus kypca «Mudopmaruka u MKT»
kak 061eo6pasoBaTebHON AUCIUILIMHBL B YIPEXK/ICHUAX HAYAIBHOTO
1 cpeiHero mpoghecCHOHAIBHOTO 06pa30BaHUs B COOTBETCTBHH C IIPUMeED-
HOH MMPOTrpaMMON Kypca.
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1.1. OcHoBHbie 3Tanbl HHGOPMALMOHHOrO pasBUTUA
obluecrBa

Cospemennoe 00IECTBO YacTO HA3BIBAIOT MH(MOPMAMOHHDBIM, ¥ 9TO
coBceM He ciydaiino. B name spemst undopmarusa crama 6asoBbiM pecyp-
coM oblecTBa HapsAy € TPAAMIMOHHBIMU — TPYIOM, 3€MJIEH U KAl TaIOM.
Onnako omubouHbBIM G110 OB OJIAraTh, 4TO WHMOPMAIIMOHHOE 00IIECTBO
CTAJIO 3aPOKAATHCS, KaK 9TO MPHHATO CUUTATD, ¢ cepeauibl XX B. MoxHO
CMEJIO YTBCPAAATL, HTO HH(])DPMBL[I-’IFI CTaJld AMHIHNCHHO HEDﬁXD,I[]’IMHM
PECYPCOM € CAMOTO TIOSIBJICHUSI Pa3yMHOM JKu3HM Ha 3emuie. CaMbie JipeBHHe
JIIOJH UCITOJIB30BAJM QHHqJDpMﬂHHDHHBIC CHCTCMDBI 2, RDTUPBIE Hpﬁﬂ}’l’lpﬁ'
KIAMIH MX 00 OITACHOCTH, TOMOTAM MM 3arOTaBJnBaTh MHILY, obecrevnBa-
JIM OBIIeHHEe MEXKILY HUMHU U T. ]I,

IIpu packonkax nepBOOBITHLIX CTOSHOK apXeOJ0rH HHOMMA HAXOMHIM KaMHH,
KOTOPBIE SIBHO HE MCHOJIB30BAINCH B KAYCCTBE OPYAHIT TPY/a HIK CTPOUTEILHOTO
marepuana. Kak npasuiio, oHu GuUIH HPHMEPHO 0JIMHAKOBOIO pa3Mepa | pacroa-
FafiiCh KYUKAMM. bBrlio Beickazaio HPCOTONOMRETTHE, HTO 9TH KaMHKE TTPUMEHANHCE
JUIA YyUeTa T-IEI'D'.HHﬁG, HalpuMep TYI SKHBOTHBLIX MJIH ]-TCDﬁXl'],[[I’IMDTO KOJHYCCTBA
Kyp. Mosker 6biTh, 9T0 1 OBUIO 1IEPBOE HCKYCCTBEHIOE «3ANOMHUHAIONIEE YCTPOMH-
CTBO».

C BBICOKO# 10J1€#1 TOCTOBEPHOCTH MOXKHO PEAIOJI0MKUTD, YTO CHCTEM
cyerta TOrja enie He OBLIO, HO MOHITHE «CTOJBKO-CKOJLKO» MOIJIO OBITD,
MOCKOJIBKY MCIIOJIB30BAHKE MPOCTEHIIX MOJE/El CBOHCTBEHHO YeN0BEKY
OT HPHUPO/IBL, JIOCTATOYHO BCIIOMHUTH UIPHI MaJICHBKUX JIETCH, KOTOPBIE
(hakTUYECKH SABJISIOTCA HE YeM MHBIM, KaK MOJEIMPOBaHUEM PeaibHOI
KUIHU.

B ucTopun 4esnoBevyeckoro obIecTBa HECKOJIBKO Pa3 MPOMCXOIMIN CY-
MECTBEHHBIE <ITPOPBIBbI», KOTOPBIE MOJKHO HA3BATh UHDOPMAUUOHHBIMU.

[epesiit uuGOPMANMOHHBIH «IPOPBIB> CBA3AH C U300PEMEHUEM NUC-
MeHHOCMU, YTO T03BOJIMIO HAKAIUIMBATD M PACIIPOCTpaHsaTh 3HaHus. lu-
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LM, OCBOMBIIKME TTMCBMEHHOCTDL, pa3BHBaJIHCDh 6]::ICT]JEE: IOpPYTHX,

A0C T GoJtee BBICOKOTO KYJIBTYPHOTO M 9KOHOMHUECKOro ypoBHs. [Ipu-
Mepiamin moryT caysutb Jpesnuii Eruner, crpanst Mesxaypeubsi, Kurait.
”ll.l,‘LIIl"(" [nepexon K ."‘:],.}fl{t.‘lE:I,BPITHCleyr CHDCOG}' [MMCbMa CaejgaI MMCBbMEHHOCTD
HOA0e JIOCTYITHOM W CIIOCOOCTBOBAJ CMEINEHHIO [EHTPOB IIMBUIU3AINH

i lnpony (I'penwms;, Pum).

i JICCATKE THICSY JIET 10 HAlelt apbl CTaJ MOSBJSITHCS YCTPOMCTBA,
OOeCTICYNBAIOIIME «aBTOMATH3AIMIO> CYETa, a 32 COTHH JIET — U IIEPBbIE
CHOTHBIC YCTPOICTBAa — cYeThl. Takue HaXoJAKu OBLIH CleJIaHbl Ha TeppH-
topun Kuras, I'pennu, Anonnn.

Bropoii nagopmanmonnsii <npopsiB» (B cepeaune XVI B.) O cBsI-
A ¢ usoopemenuem knuzonewamanus. CTano BO3SMOMKHBIM HE TOJBKO CO-

Pty nHpOpPMAIHIo, HO U 00eCeYHTh MAaCCOBYIO JIOCTYIHOCTD K HEH,
S eCOMHEHHO, IIOBJIHAJIO Ha PasBUTHE HAYKHW M TEXHHKHK, IIOMOTJIO ITPpO-
Mitiiennoi pesomonuu. Kauru obecneuunin HHTENIEKTYalIbHYI0 HHTE-
FPIILITIO PA3IIMYHBIX KYJIBTYDP, 9TO CIOCOOCTBOBAIO YCKOPEHHIO CO3/aHMUs
IIrIIILt"Ii'..JII[]BC‘[BCKOﬁ IHUBHJIMU3AIMH. DakTuuecku MOABUIOCH nepsoe cpej-

IO MACCOBOU KOMMYHUKAUUU.

Tpersum urdOPMAHOHHBIM <NPOpPbIBOM»> (B KoHIle XIX B.) cuntaer-
I CTpeMuTeIbHBIR 11porpece cpedems cessu. Tenerpad, Tenedon, paguo
OO/ OTIEPATHBHO TiepeaaBaTh HHpOPMAIIMIO Ha JI00ble PACCTOAHMUS,
HO/IYIATH ee, BBIPaXKasgch HBIHEIITHUM SI3BIKOM, B <peajibHOM Macintabe
upesenns. OueBHHO, YTO 9TH M300peTeHust 00YCIOBHII OYEePEIHON Tall
LN HOJOTMYECKON PEeBOIONMH, CBSA3AHHBIH ¢ OTKPLITHEM 3JEKTPHYECTBA.
“llpoppiBol» B TEXHOJOTUAX BCErja MPeJUIecTBYIOT MH(POPMallHOHHBIM
“lpopbiBaM», co3aBast /il HUX COOTBETCTBYIOIIYIO MaTepHANbHYIO Oasy.

(i siipapst 1838 r. Obl1a nposeeHa nepsas yenenHas JeMOHCTPAIMS [Iepeayn
wihopmanu B koguposanHom suje. Iocaepoparesnbuocts OVKB, H(p U Apyrux
CHMIOJI0B B BIJIE THPE W TOUEK TOJNyYnIa Hassauue <azbyka Mopases B yecTb aB-
popn Comioanst Mopse.

|4 (peppana 1876 r. Anexcaunp 'paxem Bean (1847 —1922) — npodeccop
(piosiornm opranos peuyr bocronckoro yausepeurerta, 3anarentosana B CIIA
choe isobpererne — TenehoH.

[eppas Texedonnas aunus B Espone coermnia 5 noaodps 1877 r. bepiaunckuii
HoramT ¢ reaerpagom (uiMHa auHER 0Kosio 2 kM). [lepsag Tesedonnas cranius

Ouin yeranosiaena B 1879 r. B Hoio-Xesene. Oauv u3 Hanbogiee BamKHBIX H30-
GpeTeninii st jaabHeinero yCoBepiuieHCTBOBaHUS Tese(hoHOB OBLIO CO3/laHHE
w IH78 v anrnuiickum dusnkoM-usobperartesneM u npocdeccopom My3siku JleliBu-

1o 1Osom yroasHoro MUKpo(pOHa, B KOTOPOM OH B CBOIO OYEPE/b MCIIOJb30BaJ
Wie ameprkanckoro usobperarenst Tomaca Iaucona (1847 —1931) u poccuiicko-
0 yuenoro M. M. Muxansckoro. Homeponabupareas 6ui1 paspaboran B 1889 r.
antepuicanieM Aamonom CTpoyskepoM, a nepBblit TesiehoH-aBTOMAT NTPOAEMOH-
Clpiponan ta caeayiomuii rog Ha BeemupHoit BeictaBke B [lapuke.
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Yerpepoiii «uH(OPMAIHOHHBINA NPOPBIB> 00YCJIOBJIEH B IIEPBYIO OYe-
pejlb CO3/IAHUEM ANEKMPOHHBIX Bbiuuciumenvivix mawun (SBM), pabortaro-
mux B mudposom pexume (cepenuna 1940-x rr.), a Takxke muxponpoyec-
COPHOU MmexHuKy W CO3JIAHHBIX Ha ee Daze NEPCOHANLHLIX KOMNLIOMEPOE
(ITK). (B mampHeiiniem Mbl IOAPoOHEE OCTAHOBUMCS HA OCHOBHBIX dTallax
paszputusi JBM.) Bekope nocsie 3TOro BO3HMKIM Kak JIOKaJbHble (BHYTPH
VUpeRIeHus1, OTPaciu, yuebHoro 3asefenus ), Tak v rinobansuse (VuTep-
HET) KOMIIBIOTEPHBIE CETH, IPUHLMIIMAIBHO U3MEHUBILIKHE CUCTEMbI XpaHe-
HHUS M TTOMCKA MH(pOPMaLMH.

Beemupnag nayruna — World Wide Web (WWW) — Geina paspaborana
B 1992 r. TouHo u3BecTeH aBTOP HTON TEXHONOTHH IPEACTABICHUs MH(OPMAIHH
B r700anbHo KoMIIbioTepHO# cetn — Tum Beprepe-Jlu u3 Esponeiickoro neHtpa
apephbix ucenegosaunit (CERN), pacnionosxkennoro B JKenese (IIseitiapus). Web-
TexHosorua obecnednna nasunoodpasisii poct Murepuera (ot anri. Inter Net —
riobanbHasg CeTh) M TOT OKeaH MH(MOPMAIMH, KOTOPHIH Mbl BHauM ceituac. Obpa-
tuMces K uctopun Muteprnera B CCCP u Pocenn. Yike k ocenn 1990 r. cooxunocn
anpo Cern CCCP. B cenrabpe 1993 r. b 3apeructpuposan gomen .SU, a 7 anpe-
g 1994 r. — pomen RU, oduruansio otkpeisimmii cyniecrsosatue Murepuera
B Poccun. A B Hauyase HOSOPsSi TOrO Ke rojia HaYajl BBIXOJUTH MepBblil B Pynere
THTIEPTEKCTOBBIN JKypHa, T.e. 3apaboran http-nporokon, mossoasonmii oOMeH#-
Barbes uubopmarei 8 MurepHere yepes caifTol.

I'nobanbuas cers MHTEPHET MpeTEHYET Ha T, YT0ObI 00BEIMHNTD BCEe CPeICTBA
BELIAHMA M KOMMYHHKAINK, KOMIIBIOTEPHBIE, 'reﬂe(hor-{]-lhxc, pajJlio- 1 BHJIEOCETH,
CBSI3AB UX B €HHOE KUOEpnpocmpancmeo.

EcrecTBeHHO, YTO MH(OPMAITMOHHOE Pa3BUTHE OOIECTBA HOCHIO TIO-
CTyNaTeJbHBIH XapakTep, OAHAKO NpUBeJeHble HH(OPMAIIHOHHbIE <IIPO-
PBIBBI», 0OYCIOBIEHHbIE, ¢ OJIHONH CTOPOHDI, CO3PEBIIMMHI MOTPEOHOCTIMH
obmuiecTBa, a ¢ APyroii — HOBBIMH TEXHOJOIMYECKMMU BO3MOMKHOCTSAMH,
Hanbosee APKO XapaKTepHU3yIOT TOT Tpoiiece. Hakommenusrit K ceroHsii-
HEMY JHIO KOJIOCCAJbHBINH HH(MOPMAIIMOHHDBIH MOTEHITUAT U MOSIBJIEHHE
HOBBIX MH(OPMALMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJOTUH HE MOIJIH
He CKa3aThCd HA CONMAIBHO-2KOHOMHUYECKOM XapaKTepe COBPEMEHHOTO
obmecrsa. Ecim g0 cepeaynbl XX B. 001eCTBO HMEIO SIPKO BBIPAKEHHBIH
UHOYCMpuUanNbHouiil Xapaxmep, To HBIHENTHEe ero COCTOsSHNE YYeHble XapakK-
TEPU3YIOT KaK ROCmundycmpuaivroe, pacCMaTpUBasl €ro B Ka4ecTBe Iepe-
XOJIHOTO K UHpopMayuonnomy obuecmay.

Bonpocb! U 3agaHus

1. Kaxkyio poss urpana u urpaet ungopmaius B passutun obmecrsa? [pusenure
IIPUMEPBI.

2. HO‘ICM}’ MOABJICHHE MMHCEMEHHOCTH a0 TOMYOK PASBHTHIO HAVEH H KYJbTY-
poi?
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1 IKak cBa3aHBl pasBUTHE TEXHOJIOTHA W HH(OPMAIHOHHOE pPa3BUTHE 0bIIecTBa?

1, llouemy cozanme KHHIoNeYaTanus MOKHO pacCMaTPHBaTL KAk 9Tall MacCOBBIX
KOMMYHHMKAIIMHA B pasBUTHH HH(OPMAIMOHHOTO obmecTsa?

Y, Kakue HoBbIe HHMOPMAIIMOHHbIE BOZMOKHOCTH OTKPBUIH Hepel 00IecTBOM
¢pencrsa ceasu? Kak 9To NMOBAMANO HA 9KOHOMHYECKOe paspuTHe obiie-
crpa?

lil NpoekTHoe 3apaHue

llopbepuTe MaTepuan i BeinosHeHus npoekra «[lnakar-cxema. Mcropus
pinnrus uagopManuonsoro obmecteas. Mmocrpaiun noabepure B Mutep-
e,

1.2. PoAb nHpopMaLMOHHON AEATEABHOCTH
B COBpeMeHHOM obuwiecree

Hipopmaronsbiii «OyMs» KapAuHAJIBHBIM 00pa3oM M3MEHHJ COBpe-
MUIIoe 0DIIECTBO, B TOM YHCIE CTPYKTYPY 9KOHOMHUKH MHOTHX cTpaH. Eciu
[iiiLiIe MoaBAAI0MYI0 YaCTh 9KOHOMUKH COCTABJISIM ITPOMBIIIIEHHBIE
PO PHSITHS. — 3aBOABI U (paOpHKH, a OOINECTBO B 1EJIOM TaK M Ha3biBa-
100 UHOYCMPUATLHBIM, TO B HAIIIE BPEMS 3a CYET IMHUPOKOTO TPOHUKHO-
U113 HOBBIX MH(GOPMAIMOHHBIX TEXHOJIOTHH MPAKTHYECKH BO Bee 00J1acTu
1N obIIecTBa 3HAYMTEIHHO H3MEHIIACH HE TOJIBKO S9KOHOMHUYECKAs, HO
Il COlMAJIBHAS CTPYKTYpa 001ecTBa, KOTOPOE IPUHATO HA3bIBATH NOCTUH -
dycmpuanvrvim. VI 1eficTBUTENIHHO, B IEPUO MHIYCTPHATBHON SKOHOMHKH
HIHBCCTHIIMOHHAS CTOMMOCTD TIPEANPUATHS B OCHOBHOM OTIPEIesIach
(1OHMOCTBIO €0 MaTepPUaIbHBIX aKTHBOB: CTAHKOB, 3/TAHUIH, TEXHOJIOTHYe-
ioro obopyaoBanus u 1. 1. Ceituac urhopmarust HapsiLy ¢ TPYAOM, 3eMIIei
Il KITMTAJIOM CTaJIa OCHOBHOH 9KOHOMMYECKOHN Kateropueid. Mudopmai-
UHITBIC TEXHOJIOTHH 0DYCIOBHJIM CO3/IaHie HOBOM OTpac/ii YelOBEYECKOM
AMITCJIBHOCTH — B Pe3yJIbTaTe TOSBUJIMCH MHOrOYncaeHHbie [ T-koMnammm.
IiicHe TeXHONOTHH AKTUBHO BHEJPSIIOTC B IIPO(ECCHOHANBHYIO AesATe b
HOCTH, B 3HAYATENBHOM cTerend npeobpasys xapakrtep Tpyaa. Ecrectsen-
Ho, 1o yenexu uHGOPMAIMOHHBIX TEXHOJOTHH MOCTHTHYTHI B TIEPBYIO
epesn 6aarogapst OypHOMY PasBUTHIO KOMITBIOTEPHON TexHuku. KoMIibio-
1)) yIKe TTPOYHO BOIIEJ M B JKM3HB YesaoBeka. CrocoOHOCTh KOMITbIOTEPA
LIHNT, TIepeiaBaTh 1 00pabaThBaTh KOJIOCCATbHbBIE 00BeMbl MH(MOPMALIHH
HbyeJIoBHIIAa KapIMHAJIbHOE H3MEHeHHe XapaKkTepa HHhOPMaIlMOHHOM Jesi-
IIBIOCTH Y€TOBEKa B CAMBIX Pa3HBIX 0OJIACTSX.

(" HOMONIBIO KOMIIBIOTEPOB M COOTBETCTBYIOIETO IPOrPAMMHOIO M HH-
iiopmanonHoro obecredenust BegeTcss GyXraaTepusi MPEANPUSITHIA, OCY-
HICTIIEeTCsT IOKYMEHTO000POT, INIaHUPOBaHKE, YYET, KOHTPOJIb H aHAJIHU3,
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Puc. 1.1. CoBpemMeHHbl oduc

obecrieunBaeTest AMEKTPOHHAS MOUTA U CBA3D € SJIEKTPOHHBIME MACCUBAMU
AaHHbIX. CeTr KOMITBLIOTEPOB CBA3BIBAIOT Pa3HbIX I0Jb30BATENIEH, PACIoIo-
JKEHHBIX B O{HOM YUPEKICHUH MM HAXOMSIUXCS B PA3JIMYHBIX PETHOHAX
cTpanbl 1 Mupa (puc. 1.1). KommbioTepsl Haxo/sT npuMeHEeHHe IPU BbI-
HOJHEHHH HIMPOKOTO KPYra NPOM3BOACTBCHHbIX 3ajad. Hanpumep, auc-
neryep Ha KPyIHOM 3aBOJIC UMEET B CBOEM PACHOPSKEeHUH aBTOMAaTH3HPO-
BaHHYIO CHCTEMY KOHTPOJIs, obecrieunBaionyio becnepeboiinyio pabory
pas3jnuHbIX arperaroB (puc. 1.2).

Jucnerdep rujipo-, TEMJIOBON MM aTOMHOM 2JEKTPOCTAHIIMU C TIOMO-
IbI0 KOMIIBIOTEPHOI CHCTEMBI KOHTPOJIS BUJUT COCTOSIHME BCEH TeXHOJO0-
rUYecKOl Ienoyku. IInmoT camomnera KOHTPOMpPYeT cocTosinue 0bopyao-
BAHMS W ITapaMeTPLI M0JIeTa ¢ MOMOIIBIO ABTOMATH3UPOBAHHON HH(pOpMa-
UOHHOH cucrteMbl. [laxke coBpeMeHHBIH aBTOMOOMIb HeMBICIUM Oe3
KOMITbIOTepHOro Giioka. KoMIbioTeps! yIpaBasioT poboTaMu 1 MaHUIIYJIs-
topamu. Po6oT — 5T0 MexaHHYeCcKoe YCTPOHCTBO, YIPABISEMOE KOMIIBIO-
TEPOM, Hanpumep Ha JuHHAX cOopku apromobumneii (puc. 1.3). Pobotsl
BBIITOJIHAIOT MHOTOKPATHO TIOBTOPSIONIMECS OIEPALMM, B YACTHOCTH 3aTsI-
ruBaHue O0JATOB HJIM OKPACKY JeTajeil Ky3oBa. KoMIpioTepbl HU Ha MIHO-
BEHME HE TEPSIOT BHUMAHMA K IIPOM3BOJCTBEHHOMY IPOLECCY M He HYXK-
JIAI0TCs B 1epepbiBax Ha o0el.

PobGoThl MOTYT TakiKe BBIMOAHATH PaboTy, KOTOpasi OKasbiBaeTCsl /sl
JTIOZIEH CJTUIIKOM TSIKEION Wl BOOGIEe HEBO3MOKHOM, HATIPUMED B YCJIO-
BUSIX CHJIBHOM JKapbl WK JIIOTOTO MOpo3a. OHU OTOBST OIIACHBIE XUMUYe-
CKHe TIpenapaThl, paboTaloT B CHJIBHO 3arpsA3HEHHOM BO3JIYXE, B ITOJHEHIIeH
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TEMHOTE, BO B3PBIBOOTIACHBIX 30HAX. Hepeako omun pobOT MOKET 3aMEHUTh
Ha 3aBOJIE HECKOJIBKUX pabouux.

Kak u3BecTHO, CO3aHKI0 HOBOM TIPOAYKIMH, OyIb TO MallMHA, MeXa-
HU3M, allliapaT, a TakyKe 3JaHus WM COOPYJKeHUs, IpeAllecTByeT O4YeHb
OTBETCTBEHHHIH atan npoektuposBanusa. Koncrpykropekue 6iopo eme 20
JIeT Ha3aJ BBITJISAAEH KaK JJIMHHbIE PSIZIbl KYJbMaHOB (UePTeXKHBIX I0COK),
3a KOTOPBIMHU B OEJIBIX XaJaTax CTOSIN KOHCTPYKTOPHI M MPOEKTHPOBIIH-
KkH. KosleKTHBBI KOHCTPYKTOPOB M MH)KEHEPOB TPAaTHIN MECsIlbl Ha pac-
YeThl, M3TOTOBJIEHNE YepTeKel [ CIOKHBIX NpoeKToB. CerojHs, B BeK
KOMITBIOTEPOB, KOHCTPYKTOPBI UMEIOT BO3MOYKHOCTD HETUKOM TOCBSITUTH
CBO€ BpeMs IPOILECCY KOHCTPYHPOBAHMSA, IMMOCKOJBKY PAaCYeThl U IIOrO0-
TOBKY YepTekeil KoMmbioTep <Oeper Ha cebsi». Hanmpumep, KOHCTPYKTOD
KOpabJIsi MOKET HEIIOCPEICTBEHHO 32 KOMIIBIOTEPOM HCCJIEA0BATh BIHSHHE
dhopmMbI 06BOZOB CyaHA Ha €ro yCTOWYMBOCTH, KOHCTPYKTOP aBTOMOOU-
Jisi —IIPOM3BOAMTE KOMIIOHOBKY Y3JI0B M MEXaHM3MOB CO3JaBaeMOH Ma-
IIMHBL, APXUTEKTOP — MCCJIE0BATH MPOYHOCTh M JOJTOBEYHOCTH IIPOEK-
THUPYEMOTO0 3[aHus, 1 T. L.

B ocHOBe NpoeKTHPOBAHUA U UCCIEAOBAHUA XapaKTEPUCTHK CO3/a-
BaeMOro 00beKTa IEHTPAJBHYIO POJIb 3aHUMAET Mamemamuieckoe mode-
Jauposanue, TP KOTOPOM HCCAEAYIOTCS MareMaTHYecKHe 3aBHCUMOCTH,
OTpa’kalomue IPAKTHIECKH BCE MapaMeTpPhl U XapaKTEPUCTHKH IIPOEKTH-
pyemoro obwexTa. KommbioTepHsie cucreMmsl, obeclieuuBalomue TaKoH
IIPOIIECC, HA3BIBAIOTCSI CHCTEMAaMH aBTOMATU3HPOBAHHOTIO NPOEKTHPOBA-
Hug (CAIIP).

ITpusnannas Bo BceM Mupe cucTeMma npoektupoBaHus AutoCAD
(http://usa.autodesk.com/autocad/) aBiasieTcss OMHAM U3 CaMbIX MOIIHBIX
U YHUBEPCAJbHBIX CPEACTB pa3pabOTKU IMPOEKTHOH W KOHCTPYKTOPCKOI
NMOKYMEHTAIMH, CO3/[aHis 3CKMU30B M YepTeKeil PasHONpO(UIbHOTO Ha-
3HAUEHMS, CXEM, TETATHPOBOK, TPEXMEPHBIX TBEPIOTENbHBIX U ITOBEPXHOCT-
HBIX Mojeneil (puc. 1.4).

C nomompio CAITP nosbiliaeTcs MpoU3BOAUTENBHOCTh TPYAQ, H, KO-
HEYHO, He HYXKHO 0OBSICHATH, HACKOJBKO JIyullie 3JeKTPOHHBIH aHaJIOr
Hbymasknoro yeprexa. B AutoCAD umeroTcsi crielHayiu3upoBaHHbIe HAM-
CTpPOMKY, NpeJHa3HavYeHHble AJs pellleHus 3ajlay B KOHKpeTHOH cdepe
AesITeIbHOCTH (MAIIMHOCTPOEHHE, APXUTEKTYPa U CTPOUTEILCTBO, 3JIEKTPO-
HUKA U J1p.). [lomysigpHeIM CpeicTBOM B HbIHELIHEH apXUTEKTYpe SBJISeT-
cs1 ceMeiicTBO mporpaMmubix KoMiniekcoB ArchiCAD (http://www.archicad.
ru/company/buy.html). DTi makeTs 0XBaTHIBAIOT MPAKTHYECKH BECh ITPO-
1ecc CO3JaHMsl apXUTEKTYPHOTO IPOEKTa — OT HACTPOMKH ITapaMeTpoB
IIPOTPAMMBI, [IPOEKTa U HHCTPYMEHTOB /IO CO3JAHMS M pPeAaKTUPOBAHUS
OCHOBHBIX M JIOIMOJHHUTEJIbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB 3[MaHUsS Ha
yepreskax ¥ B 3D-oKkHe, a TAKOKe UCTIONb3oBaHKue OUOINOTEK U JIOTIOIHEH I,
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"io, 1.4. OkHo nporpammbl AutoCAD

il0TOBJIEHHE CMeT U crenuduKalui, co3anue NPe3eHTaluil ¥ BhIBOJ
[[0CKTA HA TIeYaTh, CIOCOOBI KOMIEKTUBHON PabOTHL.

IHa ocnoe CAIIP KOHCTPYKTOPBI OJTHOBPEMEHHO IPOEKTHPYIOT OT-
AIbNBIe TeTaad H 3JJeMEeHThI Dﬁ]l[EI‘D M3IEeJusA, TOBapa, KOHCTPYKIIHH
It coopyxenus. IIpoekTupoBanue BeAETCS € IOCIEYIOMENd KOMIIOHOBKOM
Aerasieii B obgyio c6opky.

[KOMIIBIOTEPHBIE CUCTEMBI UCIIONB3YIOTCS ISl VIIPABJIEHUS CIMpPOUmenb-
WM npoteccom, TOCTABKO OJIOKOB HAa CTPOMTEIBHBIE TIJIOIAKH, A TAKKe
Il 1easx yaera obopynosanusi, 00beMOB BHITOMHEHHBIX paboT, dunamco-
Horo yyera.

MoIHbIe KOMIIBIOTEPHbIE CHCTEMBI TI03BOJISIIOT BBIOJIHATH (OJbIIOE
Miesno banxosckux onepauyull, BKI0Yasag 00paboTKy 4eKOB, perHCcTpPaIiio
I IMCHEHHST KadK0r0 BKJIaja, PUEM U BbIIA4y BKJIAI0B, opopMieHHe ccy-
/i 11 TIePEBOI BKJIA/IOB C OIHOTO cYeTa Ha APYrod u (uin) ua banka B OaHK.
[\pome Toro, KpynHeiimue 6GaHKH UMEIOT aBTOMaTHYECKHE YCTPOMCTBA,
piciosoxKeHnsle 3a npenenamu 6anka. BankoBckue aBToMaThl (6aHKOMATHI)
COIAHBL JJIA TOTO, yTOOBI 6paT]': JeHbBTH CO CYEeTa B HE060€ BpeMs HS
it 1noun. Bee, uto Tpebyercsi, — BCTABUTH IIACTMACCOBYIO OaHKOBCKYIO
IITOYKY B aBTOMAaTHYeCKOe YCTPOHCTBO M ykasaTh Koi. Kak Tosbko 2710
(/ieIaHo, HeOOXOAUMBIE OTIEpPaIii OYIYT BBINOJTHEHDI.

(CoBpeMeHHas1 HayKa Takke HeMbIcuMa 6e3 uihOpPMaIMOHHBIX TEXHO-
normii. B gyndamenmanvroil nayxe KOMOBIOTEPBI HCIIOAB3YIOT KaK s
MO/ICTIMPOBAHNS SIBJIEHHI 1 TIPOLIECCOB, TaK U A7 06pabOTKH Pe3yIbTaToB
ARCHeprMMEHTOB. Hayqﬂme MCKYCCTBEHHBIE CITYTHHKH 3eMiu IMoCpPeacTBOM
O1THUECKHX, JIOKAIIMOHHBIX W JIPYTUX MPUO0POB cobupaior nHhopMarimio
0 OuiKHEM | [[aJIbHEM KOCMOCe M TiepeialoT ee Ha 3eMJIIo, T/e ¢ IOMOIIbIO
LOMITBIOTEPHBIX CHUCTEM BOCCO3JAIOTCH KAPTHHBI «COJTHEYHOT'O BETPA», MC-
[COPUTHOH YTPO3bI, IPOIECCOB, NPOUCXOAANINX HA PACCTOAHHH MHOI'HMX
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TBICAY CBETOBBIX JIET OT Haiueil mianersl. Vceaenosanme 3emin, ee reo-
(husuyecKux 1poLECCoB, MOPOAHIO HOBYIO HayKy — zeounchopmamuxy,
METO/IBI KOTOPOM yCIIEIHO IPUMEHSTIOTCS KaK PH PasBeIKke HOBBIX MECTO-
POKJICHUI, TaK W NPH M3YYEHUU MPOLECCOB, HPOUCXO/SIUX B Iiiybune
3eMJIM, YTO MO3BOJSET NMPEACKA3HIBATD IIPUPOJIHBIE KATAKIU3MBI, 060CHO-
BaHHO ITAHAPOBATD 9KOMOrIIecKue MeponpusaTust. CErofiHs HeT HU OO
HAY4HOI obsacTH, rie 6bl He TIPUMEHSIICEH KOMIIbIOTEPBI.

Mudopmarusanus, sarponysiuas HPaKTHYECKH Bce 00JIaCTH 3HAHMIL,
BOBJIEKJIa B CBOH 1iponiecc Ha pybexke 1980 — 1990 tr. u ucmopuueckyio
nayky. Crano ouesnanniv, uto 11K — me Tonbko HesameHmMoe CPENCTBO
AL PENAKTUPOBAHMS ¥ TevaTanus COOCTBEHHBIX PaboT MCTOPUKOB, HO
M yIOOHBI HHCTPYMENT JLISI Peasiu3aliim PasHOOOPA3HEIX HCTOYHHKOBE]-
decknx Meroauk. Ilossenne cxanepos — cunrnisaonux YCTPOHCTB, co3-
AQIOIHX BO3MOXKHOCTH JIJISI ONITHYECKOTO BBOJA B MAMSITH KOMIIBIOTEPA
TeKCTa MM M300Pa3UTEIBHOrO MaTePHAIA, — AN0 HOBLI HUMITYJIBC HC-
C/COBAMUAM T10 HCTOPUH KYJILTYPBI, HCKYCCTBA, B My3eHHOM H apXUBHOM
ziedie. Boino paspaborano crienmanusnposantoe lporpaMMHoOe oOecIeyenye,
YYHMTBIBaIONlee 0OCOOEHHOCTH UCTOPHYECKUX HCTOYHUKOB, YTO NPUBEJIO
K AKTUBHSAMMH JESTE/IbHOCTH LEIOTO PsAjla HAYYHBIX LEHTPOB 110 CO3IANNIO
Oosbmx 6a3 manusix (BJT) (puc. 1.5).

Komubroreprr nasro sonum 8 egepy mopeoeiu. Korpa mokynaresm Bpi-
KJIA/IBIBAIOT CBOM MOKYNIKH Ha MPHJIABOK, KACCUP TPOITyCKaeT KaK/1yI0 U3
HHX YEPE3 ONTHUCCKOE CKAHMPYIOIee YCTPOHCTBO, KOTOPOE CUMTHIBAET

Puc. 1.5. KHWHbBIF cKaHep B 6UBHOTEKe
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YHUKAJIBHBIM KOJI, HAHECEHHBINH Ha IMOKYIIKY
(puc. 1.6). Yuuxanvuwviii xkod — st0o cepus
TOYEK U HUPP, 10 KOTOPBIM KOMIbIOTEP
OIIPefleIsieT TOBAp; leHa 3TOro ToBapa Xpa-
HUTCSA B TIAMSITH KOMITbIOTEPA M BBICBEYMBA-
eTcs Ha 9KpPaHe KacCOBOro airapara, 4ro0bl
[MOKYIIaTe/J b MOT BHUIETH CTOMMOCTDH CBOEH
nmokynku. Kak Tosbko Bce oToOpaHHbIE TO-
Bapbl MPOIILJIM Yepe3 ONTHYECKOe CKaHUPYIO-
lee yCTpoMCTBO, KOMIIBIOTEP HEMEAJIEeHHO
BBIZIAET OOILYIO CTOMMOCTD KYTIJIEHHBIX TOBA-
poB. B aroMm ciiyuae okoHUATENBHBIH pacuer
¢ TIOKYNATEJAMH TPOUCXOAUT HAMHOTO OBI-
cTpee, 4YeM TIPHA HCTIOJb30BAaHHUA OOBIMHOTO
KaccoBoro anmnapara. [IpuMmenenre KoMIbo-
Tepa He TOJbKO MO3BOJISIET CYUIECTBEHHO
VCKOPUTH pacyeT ¢ MOKYNaTeJsaMu, HO U JIaeT BO3MOKHOCTL BCE BpeMs
JlepKATh MO/l KOHTPOJIEM KOJHYECTBO MPOJAHHOTO M MMEIONIErocsi B Ha-
JIMYUM TOBapa.

CoBpemeHHOe 00pazosaiie TOKe HEMBICANMO 0e3 TpUMEeHeH s KOMITbIO-
TepoB. KOMIBIOTEPHI MOMOTAIOT MOJEJUPOBATEL SIBJIEHUS W TPOIECCH,
OCBaMBaTh TEOPETHYECKUI MaTepuasl, ocylecTsasaTh apexTuBHbBI KOH-
TPOJIb YPOBHS 3HaHWi yuammuxcs. Vcnonab3ys caidt ob6pa3oBaTeibHOTO
YUPexKIEeHUs, MOKHO 3anucaTbest Ha jabopaTopHble padoThbl, IOCMOTPETH
pacmucaHue, pasMeCTUTh OTBET Ha BOIIPOC Ha creluaibHoM dopyme, 3a-
mcaThcs HA KypPC AMCTAHIIMOHHOTO O0YYeHHsT U MHOTOE JPYTOE.

B deMm ke cocTOMT NPUYMHA TAKOW NOMYJSIPHOCTH HHMOPMAIMOHHBIX
TEeXHOJOTHIH B obpazoBanuu? IIpek/ie BCero B TOM, YTO KOMIBIOTED TO-
3BOJISIET B 3HAYMTEJIbHOH Mepe MH/IMBH/IyaJu3MPOBaTh y4eOHBI Ipolecc,
BBIOpaTh TeMIl 0OyYEHHSsI, CTEIeHb TTOAPOOHOCTH, JAeT BO3MOYKHOCTD €IIe
M elle pa3 BEPHYTHCSI K MaTepPUAJy, [IDOBEPUTH YPOBEHb IIOHUMAHUS €TO
1 T.1. KoMIpioTepHoe MOjieIMPOBaHME JIaeT BO3MOXKHOCTH IPOBECTH pe-
AJIBHO HEBBITIOTHUMBIE B OOBIYHBIX YCJIOBHSIX dKcnepuMenThl. Hampumep,
HAYUYNTHCS AHATM3UPOBATH KPOBOOOpAIleHHE B OpPraHH3Me YeJIOBeKa, yIIpaB-
JATh TOCYAAPCTBOM, PacHIensiTh aTOMHOE SI/[PO MJIM MyTelIecTBOBATh 110
MHpY. '

KoMIIbIoTepsl B yueOHBIX 3aBEJECHUSAX MCIIOJb3YIOTCS HE TOJBKO IS
oOyueHus, HO ¥ JUlsl yIIpaBJIeHHs 00pa30BaTeIbHBIM IPOIECCOM. AZIMHHMU-
CTpalMsI LIKOJIBI, HallpUMep, Ha OCHOBE aBTOMAaTH3HPOBAaHHON CHCTEMBI
ynpapaenus (ACY) u B]l yupexnenus coctaBisieT paciucanue 3aHsATHH,
OTYETHI TI0 YCIIEBAEMOCTH, CBO/IKH TI0 YUALIMMCS, YIUTHIBAET MATEPHAIbHBIE
IIEHHOCTH, BBITONHSIET OyXraaTepekue pacyeTsl. ABTOMaTH3aIMS 9TOH Py-

13

Puc. 1.6. CHaHep wTpux-Koaa
onsa pabotkl Kaccupa



TUHHOM PabOTHI 3HAYUTEIHHO TIOBBINIACT CKOPOCTH €€ BHIIOJHEH M H CHY-
JKaeT TPYHo3aTpaThl.

Bo mMHOrHX 06pasoBaTebHBIX YIPEKICHUSIX CO3AAHBI JOKATbHBIE KOM-
IbIOTEPHbIE CeTH, MMelolre Bhixo/ B nTepHeT, paspaboransl web-caiiToi,
BELyTCs SIEKTPOHHBIE JKypHaJbl ycrieBaemoctd, B/l dusnueckoro u neu-
XOJIOTMYECKOTO Pa3BUTHSI YUAIMXCA.

Ocobast poJib NPHHAANEKUT CHCTEMAM MCTAHIIMOHHOTO 00y4YeHHs.
NudopManuonnbie TEXHONTOTHE W PECYPCH AUCTAHIMOHHOrO 06yYeHusI
B VHTepHeTe ABAAIOTCS HA CErOJHSI CAMBIM MOIIHBIM CPEICTBOM CaMO06-
PasoBaHMs M CAMOPA3BUTHA JIOAEH, CO NIKOJbHOH CKaMbH IPHOOIIAs
K 9TOMY IIpoueccy, 6e3 KOTOPOro B COBPEMEHHOM MH(BOPMALMOHHOM 0611e-
CTBE HEBO3MOKEH NyTh K yCIeXy B npodeccuonanpHoii cdepe. Bricrpo
MEHSAIOIIHECs] TEXHOJOIHH BJIEKYT 3a coO0M CMEHY M IOSBJIEHHE HOBBIX
npocdeccuil, TpeOyIOMMX HeNpepbIBHOrO 06yyeHus paboTHukos. /{ucramn-
LHOHHOE OOyYeHNe ABISETCS BAKHEHIIMM CPEICTBOM IS CAMOPEATH3ALIH
JIOJEH € OrpaHHYEHHBIMU (DH3UYECKUMHI BO3MOIKHOCTSIM.

Meduyuna — ouens cnoxnas nayka. Y 3sech eil Ha OMOIIb [IPUXOIUT
KommpioTep. CylecTByeT MHOKeCTBO (Goste3Hell, Kask/iast U3 KOTOPBIX HMe-
€T TOJIBKO ei mpucyue cuMnToMbl. Kpome Toro, ecth fecsatkn Gonesneit
C IOXOKMMHU cuMITOMaMu. B mogo6HbIxX ciydasx Bpauy ObIBaeT TPyAHO
MOCTaBUTh TOYHBIN AMArHo3. B nacrosimiee BpemMs MHOTHE Bpau HCIIOJIb-
3YIOT KOMIbBIOTEPHYIO JnarHocTuKy. IIpeanonoxum, y yenosexa npouso-
LI€JT CEPAEYHBIH IPUCTYII, K OH HAXOMUTCSA B 6JI0Ke HHTEHCUBHOMN TepaIvH.
371eCh OH «TIOJKJII0YEH» K KOMIBIOTEPY, KOTOPBIH CJIE/INT 32 YHCIOM Cep-

Puc. 1.7. KomnbloTepHbii Tomorpad
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JCUIIBIX COKPALIEHMIL: eCIId OHO BAPYT YMEHBIIMTCS /10 ONIACHOTO YPOBHA,
KOMIBIOTEP HEMEJIEHHO cOOBIIUT 06 9TOM Bpady MJIM MEAMIHHCKOH ce-
crpe. Koneuno ke, OKOHUAaTeJIbHOE pPelleHHe IPUHUMAET Bpay, HO KOM-
[BIOTEP YCKOPSET IPOIece MPUHATHS PElIeHUs: U MOXKET IOBJIMATH Ha
1ouroCTh AUarHocTHpoBanusa. Hampumep, mpubop, CKaHMPYIOMUi BHY-
IPEHHHE OpraHbl YeJoBeKa, — ToMorpad, Zaer TouHOe H306paKEHNe 13-
MeHeHuii BHYTPEHHNIX OPraHoB yesoBeka (computer-aided tomography —
kommbioTepHas Tomorpadust) (puc. 1.7). KomupioTepbl MIPaioT BasKIylo
pPOJIb B MEAMIMHCKUX HcCIeoBaHuAX. OHN MO3BOJIAIOT YCTAHOBUTH, KaK
BIMseT 3arpAa3HeHue BO3AyXa Ha 3a00/1eBaeMOCTb HaceJeHUs TaHHOro
paitora. Kpome Toro, ¢ UX IMOMOIIBIO MOXKHO H3y4aTh BIMAHME HEHke/a-
TeJIbHBIX BO3ZEHCTBHI Ha YeJ0BeKa, B YACTHOCTH MOCJIEACTBHS yapa Ipu
aBTOMOGIIBHON KaTacTpode JUist yeperna ¥ IO3BOHOYHMKA YeJOBEKa.

Basbl MEIUIMHCKAX JAHHBIX TO3BOJSIIOT MeAuKam ObITh B Kypce Io-
CJIEJIHAX HAYYHBIX ¥ MPaKTHUeCKUX HocTixeHuil. KoMIbioTeps HCHOJIb-
3YIOTCS 71 CO3[@HUs KapT, MOKA3bIBAIONMX CKOPOCTh PACHPOCTPaHEH s
smeMuil. KOMIbIoTepsl XpaHAT B cBOel IamsATH ucTopuyu G0JIesHH Ia-
IIHEeHTOB, YTO 0CBOGOXKIAET Bpayeil oT GymMakHOM pabOTHI, HA KOTOPYIO
YXOAMT MHOTO BPEMEHH, ¥ MO3BOJSAET OOJbIIE BPEMEHH YAESTh OOIbHBIM
(puc. 1.8).

C110co6HOCTD KOMITHIOTEPOB XPAHHUTDL M OICTPO 00pabaTsiBaTh H0IBIIOE
KOJIMYECTBO HH(OPMALH HCIIOIb3YETCS NPABOOXPAHUMETLHIMU OP2AHAMU.
DJIeKTpOHHbIE XPAaHUANIIA GOTBIIMX MACCHBOB HHpOPMaLu — OaHKM
JMAHHBIX JOCTYIHBI TOCYAAPCTBEHHBIM U PErMOHAJIBHBIM CJIEJCTBEHHBIM
VUPEKIEHUSAM BCEH CTPAHBL.

KoMIIbIOTepBI IPHMEHSIIOTCA TIPABOOXPAHNTE/IbHBIMU OPraHaMH 1 B PO~
frecce po3bicKHOi paGorsl. Hamnpumep, B 1a00paTOpysix KPHMUHAIMCTOB

Puc. 1.8. AneKTpoHHas pervcrparypa
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Puc. 1.9. Undpposoit mukpockon

KOMITBIOTEPBI [IOMOTAIOT MPOBOANTH aHATU3 BEMIECTB, OOHAPYKEHHbIX Ha
mecre npecryrienns (puc. 1.9). 3aximouenns: KoMITbIOTepa-9KCIepTa YacTo
OKa3bIBAIOTCA PEMIAIOIMMHI B I0KA3ATEIbCTBAX 110 PACCMATPHBACMOMY
Jey.

Ha namux rirazax npomcxoiuT TeXHOMOrHYeCKHil <IPOPLIB» 8 Celb-
CKOM X03AUCM6e — KOMIBIOTEPHl M HHAMBHAYAJIbHbIE MUKPOAATYMKH
[IO3BOJISIOT KOHTPOJIMPOBATH COCTOSIHHE M PEKHUM KaMKIOTO OTAEIbHOIO
KMBOTHOTO M PaCTeHMs. ITO BBICBOOOK/IAET 3HAYUTENbHbIE MATEPHAD-
HBIE 1 MIOACKHUE PECYPChI, PE3KO YIyYlIaeT KayeCTBO TPYZLA B CEIbCKOM
XO35MCTBE.

Ha nexoTopeix dhepmax IpUMEHSIOTCS CI0KHbIE aBTOMaTU3UPOBAHHbIE
CHCTEMBI YIIDABJICHHUS ITOAYEN KOPMa CKOTY, TEMIIEPATYPHBIM PEXUMOM
¥ IIOIMBOM pacTeHHi B Terunax. Ha ocHose nomyuenuoit or aux unpop-
Maru hepMep MOKeT CAeNaTh 3aKII0UeHHe O TOM, YTO KAKOE-TO KHBOTHOE
3a0071€J10, IOCKONbKY OHO JIMINHIOCH ANMETHTA M BbLIAHHAS eMy TIOpIHs
KOpMa ocTasiach HeTpoHyToi. KommbioTep noMoraer dhepmepy mianuposars
CBOIi GIOZKET M BECTH Y4eT 0MANIHEr0 CKOTA, 4 TAKKe MMEIOMErocst 06o-
PYAOBAHHUA M 3a1acOB, (PUHAHCOBBIX CPEACTB (M3AEPKEK 1 pacxojioB),
OCYMECTBJIATH IJIAHWPOBAHUE TIPOJAK, 3aTOTOBOK U TI0CTABOK, IIPOBOMTD
KOMILTEKCHBIH aHaiu3 ah(heKTHBHOCTH (PUHAHCOBO-X03HCTREHHOI nes-
TEJBLHOCTH CBOEI (hepMBbl.
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Coepemennas apmus HeMbicauMa 63 KOMIBIOTEPHOH TexHUKH. Kaxnpii
caMOJIeT, CTpaTernyeckass pakera, Kopabsb MM HOABOJHAS JIO/KA, TaHK
OCHAIIEHBI CHEIMATN3UPOBAHHBIM KOMIILIOTEPHBIM 000PY/I0BaHHEM W MH-
(popMAIMOHHBIMU CHCTEMAMH, KOTOPBIE 1103BOJIAIOT d(D(EKTUBHO OpUeH-
THPOBATHCS HA MECTHOCTH, OCYLIECTBIATH MMOMCK ¥ YHHUTOKEHHUE PA3INud-
HBIX OGBEKTOB MPOTUBHIUKA, ONTUMUSUPOBATH PA3JIHYHbIE ITapaMeTpsl Hoe-
BOI paboTEI.

PaccMOTpHM IS TIPHMEpa KPhLIaTyio pakery. Ee 0CHOBHOE IPeUMYILECTBO
3AKITI0MAETCS He TOJLKO B CKOPOCTH, HO H B TOM, YTO OHA MOJKET JIBUTAThCA K IeJIH
Ha NpefleNbHO MAaJoil BBICOTE, YTO, €CTECTBEHHO, 3aTpyAHsaer pabory cpencTs
NPOTHBOBO3YIIHON U NPOTHBOPAKETHOH 00OPOHLI 110 ee oOHAPYKEHHIO ¥ YHH-
gyroxenuo. Ho Beib Ha ee MyTH Hajeko He WAEAJbHBIH pejibed) MECTHOCTH —
BCTPEYAIOTCS W BO3BBINIEHHOCTH, BIAJHHBI 1 IPYTHE [PENsATCTBYA, U TeM He MeHee
KpBIIATAs PAKeTa YCIENHO UX peojioesaet. Jeso B ToM, 4T0 ee DOPTOBOI KOM-
HBIOTEP 3apaHee, 0 CAHTHMeTpa, «3HaeT» Mapuipyt (puc. 1.10). IToT MapmpyT
(hopMupyeTcst Ha OCHOBAHMKM MH(MOPMALMH, MOJTYIEHHOH CO CIYTHUKOB 3eMJ.
IMEeHHO OH 3aKJa/BIBACTCA B ITaMATH OOPTOBOTO KOMIIBIOTEPA.

HeckonbKo gecaTrieTii Ha3a/ KOMIBIOTEPAMU M0JIb30BAHCE TOJIBKO
yuerble 1 MaTeMaTHKH, Cerofgus xe nHMOPMaIMOHHbIE TEXHOJIOTHH CTa-
JI¥ IOCTOSTHMEM TTHcaTesei, Xy/I03KHUKOB, My3bIKAHTOB U TIPE/ICTABUTE/IEN
Apyrux npodeccuit mupa uckyccms. Kommbiotep noMoraeT rmucath KHUTH,

Puc. 1.10. MaHens 60PTOBOro KOMMbIOTEPa camoneTa
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PUCOBATh, COUMHSTD ITECHU, CO3[IaBaTh ClielinaibHble 2(D(PEKTH B HAYYHO-
danracruueckux dunabmax. B nocaeanee BpeMsi Bce Hoblie mpodeccuo-
HAJILHBIX THCATEIei TIPUMEHAIOT TEKCTOBBIE ITPOIECCOPSI IS TIOBBIIEHUS
KayecTBa M yckoperus paborel Hax nybaukanusMu, Ho He ToNbKO OHH,
HO M JKYPHAJMUCTBI, CIIEHAPHCTHI, @ TaKiKe MHOTHE APYTHEe HMCIOJb3YIOT
KOMIIBIOTEPHI 11PH paboTe ¢ TeKcTaMu, TeKCTOBbIi poleccop 3HAYUTE b
HO objerdaer pefakTHpoBaHie M cBEPKY TekcToB. KpoMme Toro, o ocBo-
60/1aeT OT HeOOXOMMMOCTH TePETIeYaTKH TeKCTOB M TeM CaMbIM 3KOHO-
MuT Bpemsi. Hakonen, npuMeneHye crenMaibHbIX NPOrPpaMM IIOMOTAeT
BBIAB/IATL M YCTPAHATD OpClJDFpE.d}H‘{ECKHE H CHHTaKCHYeCKHe DIIIHGKH.

B pykax xymosHHKa KOMIIBIOTEP CTAHOBHUTCS MHCTPYMEHTOM JUIS PU-
coBanus. MmocTpaTopsl, AusaiHepbl, KapHKaTyPUCThI, KHHEMaTorpaducThl
CYMTAIOT, YTO MH(MOPMAIIMOHHBIE TEXHOJOIMH M COBpeMeHHOoe udpoBoe
obopynosanue (uudpossie GoTO- U BUIEOKAMEPHI, CHHTE3aTOPBI 3BYKa
U TIP.) TIPEIIOCTABJIAIOT UM HOBBIE BOBMOKHOCTH B MX TBOPYECKOH JIesITe/Ib-
HOCTH. C NOMOMIBIO TAKUX CPEZCTB, KaK IpaOnoCTPOUTEND, rpapUIecKuil
IUTAHIIET, CBETOBOE MEPO, XYAOKHHUKHA CO3Jal0T MHOTOIBETHBIE PUCYHKH.
My3sbIKaHTHI IOCPEACTBOM KOMIIBIOTEPA CO3/1al0T aPaHKUPOBKH MY3bIKaJlb-
HBIX [IpoM3BeneHui, GopMHUPYIOT 3ByYanne akkomnaneMenTa. C moMombo
KOMITBIOTEPOB BO BpeMsi IIPEACTABIECHUN YCTPAUBAIOT Pa3/IMYHbIe CBETOBBIE
U JIa3epHEIE IO0Y.

SHauKTeIbHbIE U3MEHEHHS B IPO(ECCHOHAILHOM JIeATeNIbHOCTH JIOJIEH,
06}"CJIOBJIEHHBIE NnpuMeHeHHeM HHq:)DpMalIHDHHbIX TEXHD.IIDI‘HfI, HE MOLJIH
He MOBJIEeYb 3a cO00H W U3MEHEHHSA 8 couuarvhol cihepe. ONHUM N3 HaM-
GoJiee BasKHBIX MOMEHTOB sIBJIsieTCs HOMOIb uHBauaam (puc. 1.11). Onu
MOTYT UCIIOJIb30BATh KOMITBIOTED Ji7Is1 00yuenvst, paboTsl, 0b1etHust, ohopM-
JIEHHSI 3aKa30B Ha NPOJAYKTHI M JaKe IS IPOBEIEeHHsI BUIAECOUTD U COPEB-
HoBaHmil. Hampumep, o1, y KOTOPHIX MapaJrn3oBaHbl PYKH, MOTYT pabo-
TaTh HA KOMIIBIOTEPE C IIOMOIIBIO HOT, HCIOJb3YsI [IJIS 3TOTO HOMKHOM BBI-
KJII0YaTe ib, HAIOMHHAIOIIMI T1ealib JeKTPUYECKON IIBEHHON MalluHbL.
HHBHJIH,I[B[ C HBPHJIHSDB&HHHMH pyKﬂMH M HOTaMH MOTYT HCITOJIB30OBATH
YCTPOMCTBA, KOTOPBIE BCTABJASIOTCS B POT MJIM IIPUKPEILIAIOTCS K TOJIOBE,
ToBOPSIIHIT KOMIIBIOTED, T.€. CHaGKEHHBII CHHTE3aTOPOM PEUH, MO3BOJISET
CJIEIIBIM JHOIAM BBIIIOJHATH DHEPEI'
MU, KOTOPble HEBO3MOKHBI Oe3
MOMOIIM KoMIbloTepa. biaropaps
KOMIIBIOTEPY YTPAaYeHHYIO CIIOCOD-
HOCTb BUJETh OHH KOMIIEHCHPYIOT
CcIocoOHOCTBIO CJblmaTh. Jas Tex,

Puc. 1.11. KnasuaTypa ana cnenbix
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Mac TEP CNELHANBHBE BO3MOXKHOCTEH

Wirdows MOKET WEMEHMTE PASMEPE! OFLEKTOB HA IKPEHE,

Puc. 1.12. CocTtaB ycnyr mactepa cneuuanbHbiX BO3MOMHOCTEN

KTO YaCTHYHO yTPATHJI 3DEHHE, UMEETCs YCTPOHCTBO, BOCIIPOU3BO/ISIIEE
TEKCT B yBeJIMYeHHOM Maciirabe, — skpannas ayma (puc. 1.12, 1.13). Bee
9TO IIOMOTAeT MHBAJIM/AM YyBCTBOBATh ce0sl MOJHOLEHHBIMH YJIeHAMHU
0011eCTBa, KaK 3TO U AOJKHO ObITh B [HBUIH30BAHHOM MHPE.

B nocnennee BpemMsi KOMIIBIOTEPBI IPOHUKJIN B HAIll JI0M, IIPUYEM B BUJIE
He TOJbKO HaCTOJbHOTO [EPCOHAILHOIO KOMIIBIOTEPA, HO U «KOMITbIOTEpa-
HeBHAUMKH». B Gamkaiimee BpeMst mojjo0HBIe HEBHUMKH MOTYT CTaTh
TAaKMMH JKe CYIeCTBEHHBIMH dJIeMeHTaMU Halllel JKU3HH, KaK M aJIeKTpH-
decTBo. UTo npezicrasiisier cob0il KOMITBIOTEP-HEBHMMKA? DTO KPOXOTHBII
MHKPOIIPOLIECCOP, KOTOPBIH «CIIPATAH» B OKPY’KaONIMX IipeameTax. Y 00b-
IIHCTBA JIOEH 0Ma OMH-/IBA TAKUX KOMIIBIOTEPA, Y HEKOTOPHIX — 60JIb-
me. /lymaere, uto 2710 He Tak? Toraa 03HaAKOMBTECH C MEPeUHeM IIPEIMETOB,
B KaK/[IOM M3 KOTOPBIX MOKET ObITh MUKPOIIPOILECCOP: 3JIEKTPOHHBIE YACHI,
TeJIeBU30DP, MUKPOBOJHOBASI [1€YKa, TEPMOCTAT, PaAHONPUeMHUK, TenedoH,
KaMbKYJIATOP, IMOCYJAOMOCYHAA MalllMHAa, CTHUPaJdbHasdA MallHHa, ImBelHasI
Maruna, MoOUIbHBIH Temedon u T.4. W aro Tompko Havamo. Hampumep,
MOKHO TIPUCIIOCOOMTD K BXOJHO# /IBEDH 3BOHOK, KOTOPbIH Oy/ieT UCIIOTHSATD
MY3BIKY 110 3aJ[JaHHOI IIPOTpaMMe.

Jlnsa Kakux sxe eme neseidl MOMKHO HCIOJb30BaTh JIOMa KOMIbIOTep?
Ceituac, HanpuMep, B HEKOTOPBIX OMaX KOMIIbIOTED IIPUMEHSIOT IS IO/~
JleprKaHusl HY:KHOH TeMIIEpaTyphl U YIIPaBJeHUS KOHIAUIIMOHUPOBAHUEM
Bo3ayxa. Jpyrue nojkaoyaT K KOMIbIOTEPaAM YCTPOHCTBA NOJUBKH
npuycagedHbIXx y4acTKOB. MUKPOKOMITBIOTEPHI IPUMEHSIOTCS JIJIST BKJIIO-
HYEHUA M BRIKTIOYEHHUS JeKTPUYECKOTO OCBEIEHHUA B IOME B COOTBETCTBUH
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Puc. 1.13. MNpumep cneuuanbHbiX BO3MOMHOCTER «IKpaHHasa nyna»

C 3aJlaHHOM HPOrpaMMOM, OHU YIIPaBJAAIOT OXPAaHHON CHTHaAJH3anUeH
U Jlajke M3MEHEHHMEM IBeTa CTeH B MHTepbepe U T.J1. CyniecrByer KOHIeN-
LHS 2JIEeKMPOHHO20, WJITH <yMH020» IoMa. B TakoM JoMe BCe IIPOLECCHI,
obecnieunBaone KoMGOPTHOE CYIIECTBOBAHKE JIIO/AEM, YIIPABISIOTCS
KOMIIBIOTEPHBIMU CHCTEMAaMHU.

NupopmaloHHbIe TEXHOJOTHH KOPEHHBIM 00pa3oM HU3MEHMJIM He
TONBKO OBIT TOfIel U XapakTep uX MpoGhecCHOHANTBHON IeITeNbHOCTH, HO
U TICHXOJIOTHIO M 00pa3 KH3HH COBPEMEHHBIX Jiofieil. OHH paspyluin
rpaHuilbl OOIEHHS, BO MHOTO Pa3 YBEIMIHIN KOMMYHUKAMUBHYIO aKMUG-
HOCMb JI00EU.

['mobanbHass KOMITBIOTEPHAs ceTh U MOOHMIbHAsA TejedoHHAs CBA3b
OXBaTWJIU Bech MUP. MIHTEepPHET MpeocTaB/IsgeT YHUKAIbHbIE BO3MOKHOCTH
JIeNIEBOM, HAleKHOW M KOH(PUAEHIINATBHOMN I100aJbHOM CBA3H 10 BCEMY
MHPY KaK 4epe3 KOMIBIOTEpPhI, Tak U uepe3 MoOmiIbHbIE TeaehoHbl. DTO
OKa3bIBAeTCAd OueHb YAOOHBIM Jisi (PUPM, MMEIOIIUX CBOM (huaHagbl 10
BCEMY MUDY, CETeBhIX CO0OIEeCTB 1 00BIYHBIX JH0/Iei. HemoBek, He BBIXOS
U3 JioMa, ¢ noMoibio Mureprera Moxker paboTars, JesaTh MOKYIIKH, YHTATh
IIpeccy, CMOTPETh PENOPTAXKH, VIUTHCS, 3aKa3bIBATh U ITOJIYYaTh PA3IMYHbIE
CITPaBKH, TTPOBOAMUTD OIJIATY HAJIOTOB, KOMMYHAJIBHBIX YCJIYT, BECTH I€pe-
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rosopsl. Vintepuer obpasyer siipo, obecrieynBaioniee CBsI3b Pa3IHMIHBIX
uH(OPMALMOHHBIX CeTel, NMPHHAIIEKAMMX PA3TUIHBIM YIPEKIEHUIM
I MOJB30BATEAM BO BCEM MHPE.

&E Bonpocbkl U 3afgaHus

1. Kax undopmalnonubie TeXHOJIOTHH U3MEHWJIN XapaKkTep Tpyaa? B uem cocrout
ABTOMATH3AIMSA TPY/A Ha COBDEMEHHOM IPOM3BOJICTBE, B 00pa3oBaTe/IbHbIX
VUPERIACHHIX, TOProBiie, DaHKax, MEIHITHHE, & TAKKE B PasAHYHbIX 001acTsX
HAYKH U MCKyCCTBa?

2. B kaxux obaactsax MPUMEHSIOT MPOMBINLIEHHBIX poOOTOB, ABTOMATH3HPOBAH-
HBIE CHCTEMBI YIIPABJICHHS, KOMIILIOTEPHYIO JHATHOCTHKY ?

3. Kakwue ¢pyakmumn KoHCTpyKTOpa (IIPOEKTHPOBIMKA) CETOHA «B3sAIH Ha cebsay
CAIIP?

4. Ilouemy undopMalMoOHHbIE TEXHOJOTHH 1TO3BOJSIOT WHAMBU/YAIU3NPOBATD
npouece 00y4eHns: 1 KaK OHU IIOMOTAIOT Peaiu30BaTh IOTPeOHOCTH B CaMO-
obpasoBaHuK JIOJEH?

5. Kax meHsieTcst yKJia/| Beel JKHU3HH YeJI0BeKa COBpeMeHHOro obmectsa? B uem
3aKJI0YAETCS KOHIIETIMS 2JIeKTPOHHOTO, WIH <«yMHOro», ioma? Kakosa poib
HH(OPMAIIMOHHBIX TEXHOJAOTMIL B POCTEe KOMMYHHUKATHBHON AKTHBHOCTH JIIO-
nei?

(=] TMpoeKTHOe 3ajaHue

[Toxrorosere noxnan <«Hosas sxoHoMMKa — 9KOHOMMKA, OCHOBaHHas Ha WH-
(popMaLTK ¥ 3HAHUSAXS.

1.3. UndopmaumnoHHbIe pecypchl obwiecTBa

HudopmMauponHbie pecypchl 001ecTBa IpeICTaBIsioT cob0 Pecypesl,
HaKOTUIEHHBIE B (DOPME, TIO3BOJISIOIIEH MX BOCIIPOU3BO/ICTBO st 00IIeCTBa,
JeioBeKa. DTO pecypcsl, Hecyure B cebe MH(MOPMAIMIO: KHUTH, CTaThH,
JUccepTaliuy, HayYHO-UCCAeJ0BATE/NIbCKASA W OIBITHO-KOHCTPYKTOPCKAs
JIOKyMeHTalus, BceBo3aMokuble B/ u 6aspl 3HaHMIH, TEXHUYECKHE TIEPEBO-
JTbI, My3eHHbIe KOJUIEKI[HH, JIPEBHHE PYKOITHUCH, aPXe0JIOrHuecKie HaXoIKH,
IIPOUBBEICHUA HCKYyCCTBa, OubroTednsie (hOHIbI U APXHUBBI, KHHO-, (OTO-,
ay/IMOMaTepHUasIbl, B TOM YHC/IE ayAUOKHUIH, ¥, KOHEYHO, MaTepHaJIbI [a3€eT,
JKYPHAJIOB, TeJIenepeiad, paIHorporpaMM | TIp.

B orsimyme o1 BCeX JAPYTHX BUIOB PecypcoB (TPY/AOBBIX, 9HEPTETHYECKHUX,
MCKOTIAeMBIX U T.J1.) HH(POPMAIIMOHHBIE PECYPCHI TeM OBICTPEE PACTYT, YeM
GoJsiblie uX pacxoayioT. OTJIHYUTEIbHAs YepPTa U [IEHHOCTh OCHOBHOM Mac-
cbl MHGOPMAIIMOHHBIX PECYPCOB — UX 00CMYNHOCMb JJISL TIPOCTBIX MOJIb-
soBatesieil. Kaxabiil MOKeT CTaTh IT0JIb30BaTEIEM 3TUX PECYpPCOB.
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BosbmeMm cambiit o0bimennsiii mpumep. Jonycrum, Bpay Boimucan O0J5HOMY
JexapcTBo. Kak MBI 3HAeM, HYKHOE JIEKapCTBO He BCEra MOXKHO HalTH B Ouvkaii-
1eif anrTexe, a U «pazdpocs 1IeH Ha OIHO M TO JKE JEKapCTBO BEChbMa CYIIIECTBEHEH,
Boitnem Ha nouckosbiii cepeep B Vinteprere www.yandex.ru u copMupyem sanpoc:
«Hamuuue sexapcrs B anrexax MoCKBEI».

B pesyibrarte BHINOAHEHHA 3anpoca MOSBHTCA TepeYeHb Calimoe ¢ HHTepecy-
iomei nac uHdopmanueir (puc. 1.14). Boibepem omun u3 nux (puc. 1.15).

Boiias na BeIGpaHHLIH caiiT, B CIIELHATILHOM 0KHe noucka HabepeM HasBaHue
JIEKapCTBa M IPH JKEJAHUH YKakKeM OMMKAHIIYO K BaM VJIMIY WIH CTAHIHIO
MeTpo. B pesynbrate UCIIOJIHEHHs YBUIAMM IlepeyeHb anTek, e ecTh 9T JeKap-
CTBO, €ro IeHY B KaXKAOW anTeke, a TAKKe Y3HAEM, €CTh JIM cayxKbGa J0CTABKH Ha
nom (puc. 1.16).

Koneuno, x coBpemenHbIM HH(GOPMAIIMOHHBIM PECYPCaM OTHOCST H Te,
KOTOPBI€ XPAHSTCS B JEKTPOHHOM Buje. Yes0Be4ecTBO CTPEMUTCS CO-
XPaHHUTh CBOX MHGOOPMALMOHHBIE PECYPCh B LU(MPOBOM BH/IE, TOTAA HX
MOJKHO HCIIOJIb30BaTh C IIOMOII[BIO KOMIIbIOTepOB. Bee Buabl mHboOpMa-
ITMOHHBIX PECYPCOB KAaK B MATEPHUAJbHOM, TAK U B HJIEKTPOHHOM BHJE
MOJKHO HasBaTb «0JIOBPEMEHHOM IaMsIThIO YeJOBEYecTBas.

B muosxectBe nHbOpPMaIMOHHBIX PECYPCOB 3HAYMTEIBHOE MECTO 3a-
HUMAIOT uHpopmayuonnvie obpasosamenvitvie pecypcot. K HuM oTHOCST-
cs1 yyeOHBIe KHUTH, CIIOBAPH, SHIUKJIOTIEANH, aT/achl, KaPThl, Pa3IMYHbIE

B0 ante -} {1 ] 5Tt ST - bt Fivefow

i £}
! ﬂ Hﬂe Kc_ {Hanuume nekapcTe & antexax Mockes!
§ Hawnoce bl
CTREHML,
i g =
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L @ Do necapor a s [ RG] POARXa NEKAPETE W BNTANWHOE.
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i Boe ppeca 2 — nexapcreeHibix cpegoTe
veerw plenia.y - Mockea
i 1. Search drugs in Moscow drugstores HanuMme nexapcie anrexax?
1 Hanwumne nexapete o antexax Mockoul MNpodoceiodansko o NEKApETBAX 6T
AITTEKH O . Duckonrheii Mpoewt. Neueino-Mpodunasrwuecisi Lipup * BecnnatHan koMCyNbTauMA epayval
Mo noxc” Hannune nexapcrs antexax:
] CNpOCH Ha
| www.medlux.u - 5 KB med-olvety.ru - Mockea
! Coxpansinan konus - Bwle ¢ cafira e -
i Pyfipieca; CREUNANMSHPOBAHKAR MEAMUMHEKIR MOMOLL Bee anveku anecs!
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Puc. 1.14. Pesynstat 06paboTKM 3anpoca B NOMCKOBOW cucteme «HHAeKe»
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Puc. 1.17. EgMHOe OKHO AocTyna K o6pasoBaTtenbHbiM pecypcam

mocobus u 1.1, OAHAKO B CBIA3M C HPOrpeccoM B 00aCTH KOMIIbIOTEP-
HOM TEeXHUKHU MOSBUJIHCH HOBbIE (POPMBI mpejicTaBieHus: yyeOHOU WH-
dopmanuu. B KHMKHBIX MarasuHax ITOMHMO TPaJAHIMOHHON y4yeOHON
MPOAVKIMHA IMUPOKO MPEACTABIEHBl KOMIIBIOTEPHBIE IIPOTPAMMHBIE
CPe/ICTBA, UCIIOJIb3yeMble B 00pa30BaTeIbHOM NpPoLecce, PadHOOOPa3HbIe
yyeOHbIe MaTepUabl Ha KOMNAKT-IMCKaX, coJep)kamux obydaiomue,
KOHTPOJIUPYIOIIHE U JeMOHCTPAIMOHHBIE IIPOTPAMMBI IIPAKTHYECKH 110
BceM 00pa3oBaTeJbHBIM Pa3jieiaM; 2JIeKTPOHHbIE KHUTH, CJI0OBapH-Iepe-
BOJYMKH, SJIEKTPOHHBIE IHITMKIONEANH, 0OBEM KOTOPBIX B COTHH a3
npeBbiaeT OyMaXKHYI0 SHIMKJIONEHIO, PA3/IMuHble IOPHANYECKHE ClIpa-
Bounuku (b/l) na nuckax u B Muarepuere. Itu xe pecypcnl B MnTep-
HeTe I103BOJSIOT BOCNOJb30BaThes HH(pOpMaluell U3 HUX B OMIGQUH-
pexcume, T.e. peRuMe MpsMoTo A0CTYIIA.

B crpanax mupa paspabatsiBaioTcst o6pa3oBaTeIbHbIe KOJUIEKITUN 0b1Ie-
JOCTYTIHBIX 4ughposwlx obpasosamenvuvlx pecypcos. Jlus ynobersa gocryia
K HuM B Poccuun opranmsosaH nopman (BXojx) Ha Bce 0Opa3oBaTebHBIE
caiTel uepes edunoe okno hitp://window.edu.ru ma rocymapersennom 06-
pasoBartejibHOM moprajie www.cedu.ru (puc. 1.17).

[TosnakomuThes ¢ coctaBoM ExuHoit kKoswteknnu nudpoBbix 00pa3osa-
TEJIbHBIX PECYpCOB ISl MIKOJ Hallel CTpaHbl MOXKHO Ha caiite http://
school-collection.edu.ru/.
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Ocoboe mecTo B nHGOPMAIIMOHHBIX Pecypcax B MOCJIEAHIE TO/BL CTAIH
JAHMMATD ANeKmpoHtble KHUZU, OTTUIUTENBHON YepTOH KOTOPBIX SABJISAETC
J1CI10JIb30BAHHE TEXHOJOIMH 2ZUNEPCCHLIOK, TTO3BOJSIONMX IEPEXOAUTh
J| YCTAHOBJIEHHBIX MECTAX JEKTPOHHOTO TeKCTa (CChLIKAX) Ha PasidvHbIe
(pparMeHTBI KHUTH HaIPAMYIO.

Hamnpumep, BBl TOTOBHTE KYPCOBYIO WIH JHILIOMHYIO paboTy IO JUTepaType
I TeKCTOBOM pefakTope. Psiji MaTepuajioB y BaC HaXOAMUTCHA HEIOCPEACTBEHHO HA
Jincke Bamero KkoMmneiorepa. st yno6cTBa B TEKCTe KYPCOBOH padOTHI MOXKHO
(JleIaTh CCHLIKY Ha IIHTHPYEMYI0 BaMH JIMTepaTypy WM Apyroi mMarepuan. [ias
HTOTO MOJKHO BBITIOJHHTH KOMAH/Y TEKCTOBOrO pesakropa Beraska, Iunepecsuika.
I3 oTkpBIBIIEMCS OKHE YKa3aTh HMsI Hy’KHOTO (aiiya, COepKallero TeKCT IHTH-
DyeMOH BaMM KHWUTH HJIM CTAThH, MM UM (aiija ¢ pUCYHKOM, CXEMOMH, ayiuo3a-
l1celo, Buaeopoaukom (puc. 1.18). dro uma daiina B BUJE CChLIKH OCTaHETCS
1 TekcTe Kypcosoii pabotel. Kamupill pas, korja BaM HyKHO Oyaer obpatuthes
K MaTepuaay u3 atoro (aiina, crexyer npu Haxartoil knasunie CTRL menxknyts
JICBOI KJIABMINEH MBIIK 110 CCBUIK,e M B BallleM OKHE OTKPOETCS HYJKHBIH JOKY-
MEHT — TeKCT, TabJIMIIA, IPe3eHTALHs, PUCYHOK U T. L.

CECrr

rrapaZ-Hnaparpatbd). doc
Inaead=2.doc

Inagal.doc

Ineal.doc

AnA yuefiHiea doc

Hago yEpaTE B MDAKTHIYH doC
Hano yBpate B npoexTel.doc
HazgaHme.dot

Puc. 1.18. Jo6aBneHune runepccbinky B gokymeHT Word
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HosocTn

FOLCHCRRA focyRARcTERHHAR Guinkorera
NOZAPARNAST BCEX COTDYAHHKDR W UNTSTaNeR
© HoBbIM rogom i
O Eail gyws enaem sam CUBCTEA, YEMEN0R, HOBMX
OTKLITHA 1 CERPUIRHIE, MOGe 1 Gnaronomuma, cak
MOMHO Fonkpwe CReTR: KN PAADCTHBI AHAT B HOBOL rogy!

Puc. 1.19. Caiit Poccuiickoii FrocyaapcTBeHHOW 6UBNUOTEKH

dnexmponnsie 6ubruomery s cHCTEME MH(POPMAITHOHHBIX obpasoBarein-
HBIX DECYPCOB CTANH HEOTHEMJIEMOH YACTHIO KUZHH — 9TO HE TOJBKO
daiinbr Ha gHCcKe KOMITBIOTEPA MJIM MaTepUasbl Ha KOMIIAKT-TUCKAX, HO
M MaTepHasbl Ha GuGIMOTEYHBIX caliTax B Unreprere. Ho xaskbiii pas
TIONCK TaKNX MATEPHAIOB 3aHHMAET JOCTATOYHO MHOIO BPEMEHH, [103TOMY
OYeHb YI0OHO co3xaTh aiin kaTanmora SJIEKTPOHHOI OubGIHOTEKY 110 Kakoii-
TO TeMe y cebsl Ha KoMIIbioTepe 1 paborarb sanee yepes HEro, OCyIecTBIIsIs
BBI3OB I10 TMIIEPCCHLIKE KAKOTO-IMO0 caiiTa B Unrepuere.,

KOMIIbIoTep noakmioven x Murepuery, na IKpaHe MOABHTCS TOJOBHAS CTPAHMIA
CaiTa WK CTPAHMIA 33/[AHHOTO BAMY paszena (puc. 1.19—1.21).

B Unrepnere ects Muoskectso PA3JIMYHBIX 9JIEKTPOHHBIX OubIHOTEK,
Karanoru snexrponnsix 6ubmmnorex ITOCTPOEHBI HEPAPXHYECKH, T.e, CHAYA-
JIa Pasfiesibl, IIOTOM TIO/IPA3/Iesibl, 4 3aTeM KOHKDPETHBIE CCBLIKH HA CTAThH
WJIH TE3UCHI (Harpumep, Ha caiite <UKT g obpasoBanum» http://www ict.

eduru/lib/) (puc. 1.22).
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& § Kavanom /

| (ompaerca & nasow oxwe) |

BeiGepurte katanor gnA pabore:

1. Egutblit 3neKTpoHHbii Katanor (3K) PI'B

EAMHER 3K copepemT GuBNHOrpadHUeciie S3MMCH MA BCE BMGN JOKYMEWTOB, BKMKUAR CTATHH,
KIAAMHLID MO PYCCEOR W QDY SILIEAY HE PIIMMHLL HOCHTENAY M B PIAAMIHLIE XEONORNDIWISCKHE

nAapUOL!

BLI MOMETE PECTH NOWCK HE TONLKD B BAMHOM KaTanore, O M B OTASNLHLN KATANOTSY, OIPAHHIHEIA
NONEE NO DNPSABAEHIEOMY BUEY SOKYMEHTA

KaTanor KHu (MaganHe ¢ 19311 No HacToAWER BREMAY
KaTanor pyKonmueHeee KHur

KaTanor cTaponedaron xHue (nadanice ¢ 1450 ne 1830 m)
Karanor aeTopedepatos JHecepTaui

Katanot AuccepTauni

Katanor crangaptos

Puc. 1.20. BoiGop KaTtanora ana paboTsl

[ZJ Bonpocwl u 3agaunus

1. Yro orHocures K nHpOPMALMOHHBIM pecypcam obirecTsa?

2. Cocrasbre TabJNHMIY CCBIJIOK Ha caiiThl GUOAMOTEK PErMOHA, B KOTOPOM BbI
JKUBeTe, uenosibnays Murepuer.

3. Tloabepure KoJAeKIUIO paboT MOOMMOTO XYAOKHHKA, UCIIOIB3YS JJMEKTPOH-
HYIO 3KCITO3HIIMIO Ha caiTe myseda Tperbsaxosckoii raxepen (hitp://www.
tretvakovgallery.ru/).

4. OcymectBuTe nepesojl pas B OHNANH-PEKUME, UCIIOJIb3YS CAUT KOMIIBIOTEP-
Horo nepesopunka Promt (http://www.promt.ru/).

5. Haiigure 3akon 06 06pa3soBaHKH, HCIIOJIB3VA MIOPTAJ POCCUICKOro 00pa3oBaHHsI
www.edu.ru.

lil NpoekrtHoe 3apanue

Wcnonsays caitt «Exunoe oxno» (http://window.edu.ru), cocraBeTe cnmucok
ccelIOK Ha pecypenl www.fcior.eduru (pasgenst HITO u CIIO), umelomux nerno-
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& 1 Nouek § PesynsTams

PafioTaliTe ¢ peaynLTaTaMK He AUEMEAACE OKOHYSHMA NOHCKa, MHhopMauma
0 PE3YNLTATAX NOMCKa 0GHOBNABTCA ABTOMATHUETEM.

Mporpect. ERENEREERGINPE SRR 100%

Karanoru:

W

o e

S
e

36 A - 3neipoHnan GubnwoTeka auccepralel: vaiageHo 10

e

30 OPEN - OTHpLIYAA PYCCKAA 2nexipoitan oubnnoTexa;

Puc. 1.21. NoMCK KHArKW B 3NEKTPOHHOM Katanore

CPEJICTBEHHOE OTHOLIEHHE K TIOJITOTOBKe 10 Bameil Oyaymeil npodeccui. Bocnons-
ayiiTech Takxke moabOpKoit caiitos no npodopuentamun (taba. 1.1).

Tabnauna 1.1

Onucanue pecypca Wwms caiita

CrienuaibHOCTH CHCTeMBI npodec- http://www.edu.ru/abitur /act. 11/
cuonHanpHoro obpasosanus (CIIO). index.php

DTOT pasjiesi OMOXKET BaM y3HATh http://pedsovet.org/

u3 peicreylomux crangapros CIIO ceximst [ITY

0 TpebOBaHHAX K BBITTYCKHUKAM IO
BEIOPAHHOI CIIEIUAIBHOCTH, O CO
BOKYIHOCTH PHOOPETEHHBIX

B rpouecce obydeHus 3HAHHIA,
YMEHHI H HABBIKOB
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{OMMYHKALIMOHHBIE TEXHONOT MK B OBPA3C

WET nopran npHKnagH arll:lu 3 :
10, MpuknagHan WHdopHaTHES {npmuum MO Weweremba) 0 T : R s_nt'.il'z?'s.--_.'x-
10.1. OubrcHels NpRNOXEHMA 4 _ &0
I 10,2, Manarenocris ChiTern 4
10,3, Cocramel HayUHBX H e HSOHEYE pEGAETOE a2
i 1004, CADSCAM-CHETERE 40
10,5, MEdHHBARHAUNOIHRIE CHETEMD! . 17
10,6, BunioTeunse BHEODRALBOHHES SHOTENE ¥ -
16,7, DHHANCOBLIA W JKOHOMMUBEENE CHOTRNES o S : ; T : 40
106, Kepnoparsado s nHdOpMIUHOHHDIE CHOTRNE 27

HeToguueckoe nocobie. - Bopanes: Mag-oo BIY, 2004, - 39 ¢, i ; Eanit i G

|
|
! Anepana Ji.H., Gofpemon &.M. poekTvROnanAe CBY-yCTpaRcTs © noMomuio Micromave Office: :ﬂceﬂﬂu i Fl: .&
| lﬂ Hpnmmnnﬁ nntnnﬂmxa {nphmwao I'!O u mum} » :I.n.-t. !:ﬁw'l:.hlbcncum

|

J!n'mﬂmulq.un ﬁvurampcum yueTa, Paﬁuuan nporpaum Am:uunnunm f .nnq, I:uammaa n,a t::rtﬁ. : "-H-'@
FoHoMUUBCKHE BaryneTeT CNGECY, 2004 L

IU meumn m@up«am (npnmmaue I'ID H am:um} > 1 ?. mumnmaug H ﬂnbpﬂm—lﬁcﬂht mm : :
Rnwm‘muunn Erxromnp:num YHETE. Paﬁn\i an nporparMHa _q.ncuurmnam _-' .uuu. un-ﬁlm [ e cﬂﬁ. bt &
FkoHoMaMockrn GaxyneTer COGEEY, 2003 i

lﬁ Flpﬂmau:&aﬁ -rmh-npﬁamua {npnununna ﬁr:l H mmm} ¥ 11:' ? Itmnbumlut‘n amrfnnnqucnnn cncranu s

Imum:aqlﬂ pEEEHNR :“w napumr&. Faﬁnm npnram gm:unmnm f ,q,nq ﬂn:uun TAE Enﬁ.. T el
InoHoMuIBECKKE dakynbTeT CNGCY, 2005, ; i
10 HDHMHM MHMDMMHM tnpumaunme I‘K.r M eucranu} » :I.IJJ. mhaumus n :Nnhunnqumm mmnu

Hﬂonmuunn YRPABNEHHA POSKTAMA. Paﬁumm NRArpanHa Adcupnitel f nnq. .llnannu T.n r.ﬂﬁ e
Snuh-umlllucuuﬁ tharynbTey CNGIY, 2005, R

Pue. 1.22. CTpyKTypa pasnena aneKTpoHHoi 6ubnuotekn MKT-noprana

Oxonuanue maba. 1.1

Onmucanue pecypca Mwsa caiira

[eu-daxrop. UndopmannonHsiii http://psviactor.org/tests/

PECYPCHBII IIEHTP [0 MPAKTHYECKON
neuxonoruu npeaiaraet 20 TecTos,
YACTh M3 KOTOPBIX MOJKET OKA3aThCH :
ITOJIE3HOMN 71151 JIKII, BEIOMPAIONHX
cebe npodeccnio

Crnpagounuk npodeccwmii. http://www.rabotka.ru/infoworker/
[TpusoauTcs onucanue okoyo 480 http://www.rabota-in.net/prof/

HaUMeHOBaHMI 11pocdheccHil professions.php
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UHOOPMALIUA
U UHOOPMALIMOHHBIE NMPOLIECCHI

2.1. Undpopmauus U ee CBOWUCTBA

HUndopmaruka — 310 Hayka 00 MH(pOPMALNH, €€ CBOICTBAX, BUIAX,
criocobax cbopa, xpanenus, 06paboTKH, mepenayn, a TakKe 0 COOTBET-
CTBYIOIEM MHCTPYMEHTApHUu. MBI 4acTO CJBIMINAM W UCIOJIb3YeM TePMHH
<«HH(MOPMAITHS», HO PEIKO 3aJyMBIBAEMCS, YTO K€ HTO TAKOE HA CAMOM JIEJIe.
B HHyKE E€CTh TAaKOe IMOHATHE, KdK IHMPONUA — MEPd HEOIPEeAeJEHHOCTH.
(Maktryeckn WHGOPMAIKMSA YMEHBIIAECT SHTPOIIHIO, TaK KAK YBEJIMYUBAET
00beM Hamux 3HaHuid. [1J1st TOro 4To0BI 9TO YSICHUTH, BBEJIEM MOHSITHE CO-
obwenus. Bor aBa coobmenust:

1. B maHHBI# MOMEHT BBl YHTaeTe yUeOHHK.

2. OCHOBHBIM S4AllOMHHAIHM 3JEMEHTOM KOMIILIOTEDA SBJACTCHA pE-

JIAKCAITMOHHAS 9JEKTPOHHAsA CXeMa, Ha3biBaeMas TPUITEPOM.

HﬂpBDE CDDﬁI.l.[IBHH'E HE HeceT KaHDﬁ'JIH6D HOBUIHDBIL, HE CD'[.'IE)HJ,HET HHYE-
ro HoBoro. Bo BTopom ciyyae coobuienre co/iepKUT HOBU3HY, TaK Kak
paHbIile BbI 3TOT0 HE 3HAIN. A ecjid BTOpoe coolIleH e IepeIaTh HHKeHe-
Py 110 KOMIBIOTEPHOI TEXHUKE, OYIET JIM OHO COZIEPIKATD /ISl HETO HOBU3HY ?
Koneuno, wer. /[yig pasHbiXx NIPHEMHUKOB COOOIIEHHIT OJIHO U TO JKe CO-
O6II.[EHHE! MOZEET C{},I[EPHEHTB, ad MOJKET M He COAEPHATE 2JIEMEHT HOBH3HBIL.

Ecau roBoputh npoie, uHpopManus — 310 coodIIeHne, cofepKaniee
9JIEMEHT HOBH3HBI JUIsi HaHHOro npuemMuuka (norpeburens). Ho pas ecrb
IPHEMHUK COODIEHMIi, TO 0043aTeNbHO J0JKEH OBITh U UCTOYHHMK, T. €.
B 00111eM BUIe HMeeM cxeMy Tepeaadyu nHGOpMAaIHH, TPEJICTABICHHYIO Ha
puc. 2.1.

NAMHUA CBAZH

Puc. 2.1. Cxema nepegadym coobweHun (MHbopmaLmm)
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Bol yuTaere aTy KHUTY — ee MOMKHO PacCMaTpUBATDL KaK UCTMOUHUK CO-
00ugenuil, a eciIu TO, YTO BBl YUTAETE, SIBJASETCS JJISI BAC HOBBIM, TO M KaK
ucmourux ungopmayuu. IpueMarnkoM wiu norpedbutenseM HHOOPMAIIHT
I} HTOM IIPUMEDE SIBJISIETCS] YUTATENb. A JIMHUA CBSA3H B IIPUBEIEHHOM IIPU-
Mepe — 9TO OIITHYECKasl cpejla — BO3/YyX M Ijasa, T.€. TO, YTO IIOMOraer
HUTATD.

MBI y3K€ TOBOPHJIM, YTO OJHO M TO K€ coobIeHne B 3aBUCUMOCTH OT
norpebUTENST MOKET KaK HECTH, TaK M He HeCTH B cebe WH(POPMAIHIO.
[lonpobyem m300pa3uTh cutyanuo anakomcTBa (puc. 2.2). Mcrounukom
COOOIEeHNS, IPEIJIOKEHHOTO Ha CXEMe, SBJIAETCS YeJOBEK, UMMEHH KOTO-
POro BHI HE 3HAETE, a IIPUEMHHUKAMHU, HJIM, HHAYe rOBOPs II0TPeduTENsIMH,
COOTBETCTBEHHO Mbl. Pa3 cooliienue mepegaercs roocoM, TO JHHHEH
CBSI3M BBICTYIIAET BO3/AYX, OJarofapst akyCTHYECKMM CBOMCTBAM KOTOPO-
o MbI, COOCTBEHHO, M CJABIIIM. Byner au HecTH 310 coobuierne nHhop-
Maluio AJs Hac, T.e. Oyzer Ju ono uHdopMmatusHo? Komweuno, ubo 1o
JIAHHOIO cOoODMmeHusl Bbl He 3HAIM MMeHH dejoBeka. OMHAKO s pOj-
CTBEHHUKOB 9TOTO YesioBeka undopmaiusa o ero umenu oyaer HeuHpop-
MATHBHOM.

M yacTo capimuM (ppasy: «ToabKO 4TO MBI IOJYYHIM HOBYIO HH(OP-
Manuio». Kak Bel siymaere, nmpasusibHa Ju 9Ta (ppasa? YBepeHbl, YTO BbI
CKajkeTe — HeT, HenpaBuibHas. M neiicteurensro, nHdopMalus — aTo He
OOTHHKH, KOTOPbIEe MOT'YT OBITH W HOBBIMH, M cTapbiMu. MHhopmaiiusg Mo-
ket b0 6bITh, MO0 He ObITh. Tperbero cocrosinusa OBITH HE MOKET.
JIpyroe j1es10, 4T0 OHA MOJKET SABJIATHCS CBOEBPEMEHHOM MU HET, oApo6-
HOM MJIM KPATKOM, NPaBIAMBON WJIM JIKMBOM, IMOJHOH win Henosnoi. Ho
9TO YIKe OIPENIENISIeTCS ee C80UCMEAMU: AKTYAIBHOCTBIO, JI0CTOBEPHOCTDIO,
ArperipoBaHHOCTHIO, MEPOIi.

Puc. 2.2. UHdpopmMaTtiBHOCTb COOBLLEHMA ANA pasHbIX NPUEMHWKOB
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AxryansHocts (cBOeBpeMenHocTs HHopmauuu). Ilpencrassre cebe,
4TO TIOJIKOBOJIEL, KOMaH/[YIOUIMI apMueil, HakaHyHe PelIuTebHOro cpakKe-
HUS C HEIPUSITENEM, PACIIONOKUBIIUMCS HA J[PYTOH CTOPOHE PEKH, IOCTall
HECKOJIbKO IPYIII Pa3BEMYMKOB C 3alaHHeM Pas3/loObITh IIJTAH PACIIONOKEHUST
BOWMCK MPOTHUBHUKA, €ro apTUIIEpUicKuX OaTapeil, KOMaHAHOTO MyHKTA,
cKJIaioB ¢ Goenpuacamu, IyHKTOB CBSI3H, T.e€. AMCIIO3UIUI0. PaccMoTpum
JIBE CUTYALMM: B IEPBOM caMblif OTBasKHbIH U caMblil HAXOYMBBIN pa3Be]|-
YUK 32 HECKOJIbKO YacoOB /I0 HAYaJIa CPAKEHHS IIPUHEC KO CEKPETHON
KapThl PACIONIOXKeHsl BOUCK npoTuBHuka. Vicrionb3ys aTy akTyaibHeHIIyio
B JAHHBIK MOMEHT MH(POPMAIIMIO, KOMAHAYIOIMH BHEC COOTBETCTBYIONME
KOPPEKTHBEI B IJIaH OOEBBIX ACHCTBUI CBOMX BOHCK, 3HAYMTETBHO TOBBICHB
TeM CaMbIM BEPOSITHOCTb JIOCTHIKEHMS ycrexa B cpaxkeHuu. Bo Bropoit
CUTYAllUM OH TAK U HE JI0KIAJCS HU OAHOr0 pasBequyuka [0 Hayaja cpa-
JKEeHNsI, cpakeHue Bce paBHO Obl1o BhIMrpano. Ho BoT cnycrs aBa nHa
II0CJIE €r0 3aBEPHICHHS SIBUJICA OJWH U3 PasBeAYMKOB U BCe-TaKH IPHHEC
KapTy ¢ AUCHO3UIMEH BOMCK IPOTUBHMKA 1epes boeM. AKTyaspHa K 3Ta
undopmarys, 1a u uHdopMalua au 310 BoobuEe? Beab B xoze 60EBBIX
JIeHCTBUI MHOTOE CTaJI0 U3BECTHO O MPOTUBHUKE, 0 MECTOHAXOKAEHUN €ro
OCHOBHBIX MOJApa3/eJeHNii, UX YUCAEHHOCTH U OTHEeBOH moiu. TeMm He
MeHee IIPH SIBHO HeaKTyaJIbHOM XapaKTepe 9Ta KapTa I10JIe3Ha, TaK Kak JaeT
BO3MOXKHOCTD TPOAHAJM3UPOBATH NPABUIBHOCTD MIPUHATHIX PelleHMH,
YBUIAETH CBOM OMMOKH ¥ OIIEHHTDH COPa3MEPHOCTH TOH I[E€HbI, KOTOPOIi
nanack nobena. CiegoBaTesibHO, lake HeaKTyaJxbHas HH(POPMALMS MOXKET
OBITH TOJIE3HOM.

Hdocroseprocts. Mndopmalius, kKaKk MbI IIOHUMaeEM, BCerJa OTHOCHTCS
K KOMY-TO WK 4eMy-TO. M BOT TO, HACKOJIBKO TOYHO, MPABIHBO OHA OTO-
OpaskaeT COCTOSTHME WJIM TIPOLECC, TPOUCXOSIIIMIL € TeM 00BEKTOM, O KO-
TOPOM HET peub, U HA3LIBAETCS €€ NOCTOBEPHOCTHIO. Mbl He roBopum
0 CIIENHAIBHOM MCKaXKeHHUH WH(DOPMAaIIK, Ha3dbiBaeMOM JiesnH(opMaIiei,
9TO AENAETCs JJIsl YMBIILJIEHHOrO BBejleHnsl B 3abuyskaeHue norpebures
undopmarun. Mel roBOpUM 0 HOPMaJNBHOMU, YMBIIIJIEHHO HE MCKAXKaeMOM
MHMOPMALIAH, KOTOPasi TOKE MOKeT ObITh HEJOCTOBEPHON HM3-3a ONIMOOK
miozeit, cboeB B pabote cuctem repemaun U npuema uHdbopmarun. Ipen-
CTaBUM, UTO TeJeMeTpuuecKkasd UH(pOpMaIyd, repeaBaemMas B EHTP yIpaB-
JIEHHSI TIOJIETA ¢ KOCMUYECKOTO KOpabJisi, 0 KaKUM-TO TIPHYMHAM YTPaTH-
jla CBOIO JIOCTOBEPHOCTDL. JTO, KaK IeNHas peakiiis, BhI30BET MPUHATHE
11€JIOTO psijia PelleHr, KOTOPbIEe HABEPHSIKA OKaXKyTCsl HElPABUIbHBIMH,
WJIM, €CJIH TOBOPHUTH HAYYHBIM S3BIKOM, HEQ/ICKBATHBIMHU CUTYAIlUH, YTO
HEMHHYEMO TIPUBEJIET K TSIKeIBIM HocaencTBUsM. Bot noyemy Bornpocamu
KauecTBa XpaHeHus, repeiayu, npueMa HHMOPMAIMU 3aHUMAIOTCS KOJLJIEK-
THUBBI YYEHBIX, pelas BOIPOCHl MCIOJAb30BAHUSA ClIEIHANBHBIX KOIOB, 0~
BBHIMIAIOIIMX HAJEKHOCTh TIepeaaun, pa3pabarbIBalONIMX METOABI M CXEMBI
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KONTPOJS, cUCTeMBI AyOIupoBanus U pesepeupoBanus. [loatomy, npu-
HIIMasl TY WIH UHYIO WH()OPMAIIMIO, HYKHO BCETHa UMETH OINPEIeIeHHYIO
(ICHenb YBEPEHHOCTH B ee JI0CTOBEPHOCTH.

ArperupoBaHHOCTb. /[aHHOE CBOMCTBO TIpeCTaBJsAeT cOO0M CTeneHb
VIKpyIeHust uan getanusauuu uudgopmanuu. [IpeacraBum, 4To HEeKMi
yueHnuk He GblI 3HAKOM ¢ KoMmIblotepamu. Hauascst ypok uHbopmMaTiku,
Il yUHTeJIb, TTIOMOTas cebe ykasko, ckazai: «[lepen Bamu kommbioTep. Bot
)TO — CHCTeMHBIN 0JIOK, TaM HAXOMHUTCS TO, YTO, COOCTBEHHO, OTIpe/esieT
(pYHKIIMM KOMIBIOTEPA; BOT 3TO — MOHHUTOP, OH HYJKEH JJISI BU3YaJIbHOIO
H3AMMOJIEHCTBHSA C KOMITBIOTEPOM; 9TO — IPHUHTEP, OH IeYaTaeT TeKCTHI,
ra0JuIel, TpathuKH, PUCYHKH; 9TO — KJIaBHATYPA, C €€ MOMOIIBIO MbI BBO-
JiMM MHGMOPMALIMIO B KOMITBIOTED; a 3TO — MaHUITYJISITOP «MbIIIb>, OH J10-
HOJIHAET BO3MOMKHOCTH KJIABUATYPBI, 0c0OEHHO 11pu padoTe ¢ COBPeMEHHbI-
Mu miporpammamu. Bot, meTu, u Bce, 4TO BaM HYJKHO 3HATH O KOMIIbIOTE-
pe...». Coobima s on uHdopManmio? Ecin, Kak MBI YCJIOBHINCH, YUEHHK
BIEPBBIE YBU/IE KOMITBIOTED, TO, HECOMHEHHO, COOOIINJI, HO OHA CJIMIIKOM
VKPYITHEHHAst, 04eHb 0011as, T.e. 00JalaeT 04eHb BHICOKOI CTEIIeHbIO arpe-
rupoBarHocTu. Ha caexyiommuii ypox npumen apyroi yuurenas. OH co-
rJIACKJICS, YTO MHMOPMAIIMS 0 KOMITBIOTEPE, KOTOPYIO BbI TTOJYUHIH, 06-
JIaJlaeT OUeHb BBICOKOM CTeleHbIo arperupoBaHHOCTH. <KoHeuHo e, ata
uH(pOpMaIUs CAUIKoM ob1asi, — cKasaj oH. — $1 BaM pacckaxky O KOM-
npiorepe Gosee moapobHo...». M Havyan pacckaseiBaTh O TPAH3UCTOPAX,
KOTOPBIE COCTABJISIOT OCHOBY alapaTHOI yacTu KoMIbioTepos. OH moBe
CBOH pacckas 00 dJeKTPOHHOM W JBIPOYHON MTPOBOJHMMOCTH TIOJIYIIPOBO/I-
HHUKOB, 0 30HHOH Teopun @epmu, 00 HHIKEKIIMH, IKCTPAKIIUH U PEKOMOM-
Haigun, 06 amuTTepe, 6ase U KojekTope, o auddysuonnoi U bGapbepHoi
eMKOCTH, O p—n-TIEPEXO0/Ie U TIOTEHITHAILHOM Oapbepe, 0 CXeMaxX BKIIOYEHUS
TPAH3UCTOPOB M MHOTOM APyroM. BuumarenbHO cayiias yauTess, y4eHUK
MaJji0 YTO IIOHMMAJI, 2 B TOJIOBE BCE BPEMSI KPYTHJICS BOIPOC: <A TIpHyeM
JKe 3/1eCh KOMIIpIoTep?». EC/ roBOPpUTH CTPOTO, OYEHb JIasKe MpPUYeM, HO
BOIIPOC BIIOJIHE TIPAaBOMEPEH, HOO YYHTe b AaBal CJAMIIKOM AeTalu3upo-
BAHHYIO, CJMIIKOM NOAPOOHYIO, 00/1alalonlyl0 04eHb MaJIOH CTeleHbIO
arperupoBaHHoCcTH HHQOpPMaIMI0. ITO yiKe Apyras KpaitHocts. Keraty,
yMEHHE OIpe/leisiTh CTeleHb arperipoBaHHOCTH MH(OPMALIUH 7151 JTaHHO-
ro TOTpPedUTEs SIBISIETCSI B KAKOH-TO MEpPe MCKYCCTBOM.

Mepa undopmanuu. Ha ocnoBanuu undopmaiuu Mbl BHIHOCHM CYK-
JIEHUsT O MpeaMeTax, SIBJCHUAX M IMpolieccax, AaeM OLEHKH JIOIAM U HX
mocTynkaM, peiaeM (MM He peliaem) Te WiH HWHbIe 3aJa4u, IPHHUMAaeM
KaKHe-TO PelieHus: U T.I1. EcTh npaBuio o ToM, yTo HH(pOpPMALHSI — 3TO
OCHOBA JIJIsl IPUHATHS PEHIeHHs. A 4TO HYKHO JIJIsl TOTO, YTOOBI pelleHue
Op110 TIpaBHIBHBEIM? KOHEYHO e, 10CTATOYHOE KOJUYECTBO WK Mepa TOk
uH(popManuy, Ha 6a3e KOTOPOIl IPUHIMAETCS pelleH e,
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Wudopmarmst MokeT OBITH MpeCcTaBIeHa B PA3IMIHBIX BHIAAX — 3TO
TEKCTBI, YUCJIA, PUCYHKY, 3BYK, BUeo U T./. Kaxmaomy Buny undopmanuu
B KOMIIBIOTEPE COOTBETCTBYET CIEIMAIbHBIN (popMaT, KOTOPBIH MOKHO
ONpEIeIUTh 110 paciiupeHuio ¢aia, XpaHsmero AaHHyio WH(opMaluio,
HATIPUMeE:

o .doc — Texcrosas mapoOpMarHs;

o xlIs — Tabanunas undopmaims;

bmp — Toueunwiii pucyHok;

JPE — BEKTOPHBIN PUCYHOK;

.wav — 3ByKoBas WH(MOPMaLHS;

.mp3 — 3ByKoBas uHGOpMaIus (My3bIKa);
* .avi — Bugeonndopmanus u T. 1.

® &8

1 Bonpocsbi u 3aganus

1. Yro mecer B cebe uudopMaIus /s ee noaydaTess?

2. Kax cBszanpl wH(pOpMaLMsa 1 coolleHns?

3. [IpuBemwre npuMepsl JHHUN CBSI3H JUJIs Iepefadynd nH(OpMAaIii,

4. Pacckaxure 0 cBoMCTBAaX MH(MOPMALIMK H IPUBEANTE COOTBETCTBYIONIHE [IPH-
MEPBI.

5. B kakux Bumax moer ObiTh npescrasieHa unHdopmanua? Onpeaenure mo
pacmupenuio (paiiia, Kakoro THIIA MH(POPMAIMS ecTh ¥ Bac Ha KOMIIbIOTEpe.

2.2. Undbopmauuna u ynpaBreHne

[Tocte Bropoit MupoBo# BOiHBI c(pOpMUPOBATACH HOBAsI HAYKA — Ki-
bepremuxa, 3AHUMAIOLIASICS BOIIPOCAMU YIIpaBJIeHus u 06paboTku undop-
manvn. Ee cosmarenem 6v1 Hopbepr Bunep, koTopsiii yTBepik/ian, 4To
HNOHATHA <HHMOPMAIUA» U «yIPaBIeHHe» HePa3phIBHO CBA3AHLI MEXKIY
coboii, nbo «unpopmalsi — 31O OCHOBaA yrpasieHus». CaMo CJIOBO «KH-
OepHeTHKa» JaJIeK0 He HOBOE, OHO BCTPEYAJIOCH €Ile Y JIPEBHErO rpexa
ILnaroHa M 03HAYAIO HCKYCCTBO yIipaBieHus kopabiem. M3pectHblit pan-
my3sckuii pusuk Anjape-Mapu Ammep HasbiBaJl KHOEPHETHKOH HAyKy 00
VIPaBACHUU TOCYAAPCTBOM.

B macrosiimee BpemMsi KHOEPHETHKA 3aHUMAETCS MATEMATHYECKAM OITH-
CaHMeM IPOIECCOB YIPaBJIEHHs B MALIMHAX, MEXaHU3MaX, CJA0KHBIX CHCTE-
MaX, B TOM YHCJIe M 3JIEKTPDOHHBIX, B JKUBBIX opraHusamax. OHa xe paccMma-
TpuBaeT 00IIHe 3aKOHbBI MOJYYEeHHs, XpPaHEHH:, nepegaun 1 06paboTku
uH(OPMaLNK, TaK YTO B PasBHTUM MHGMOPMATUKKM KHOEepPHETHKA ChIrpasa
OrpoMHYI0 poJib. OCHOBHO# 06BEKT HCCAETOBAHHS KHOEPHETHKH — Kubep-
HETHYECKUE CUCTEMbI, OHM PACCMATPUBAIOTCS abCTPAKTHO, BHE 3aBHCHMOCTH
OT MX MaTepHaJbHOW MPUPO/bl. K KHOEpHETHUECKHUM CHCTEeMaM MOXKHO
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rnecTH CACTEMBI VIIPaBJA€HHA B TEXHHKE, KOMIIBIOTEDDI, yeJIoBeYeCKUH
MOST, OHOJIOTHYECKHE TTOIIYJIALIMH, YeJIOBEYCCKOe DﬁUIECTBO H T. . TEDDE‘
IHeCKROE Aapo KHﬁEpHETHI{H COCTABJAIOT TEOPHA aJTOPUTMORB, HCCJIEN0BA-
e Oﬂepaﬂﬂﬁ, OIITHMaJIBHOE YIIpaBJEHHE, PACIO3HaBaHHe 06[)3.30]3.

PaccMOTpPUM MpoLece YIPaBJIeHusl Ha IPUMepe TEPMOCTATa — aBTOMATHIEeCKO-
10 yeTpoiicTBa 1S MOJUIep/Kanus 3ajaHHoil Temnepatypsl (puc. 2.3). On ucnosin-
IyeTes W B annaparype JUis TOHKHX OHOXHMHYECKHX MCCAeIOBAHMIL, 1 JlajKe B MH-
IiyOaTopax IS BHIBEJICHUS LBILIAT. TeMnepaTrypa BHYTPH YCTPOICTBA KOHTPOIH-
PyeTes AaTYMKOM M TIOCTOSIHHO CpaBHUBaeTcs ¢ 3anaHHoil. Eciam temnepatypa
lonuxkaercst, To MHGopMalus 06 3TOM B BHJIE CHELHANBHOTO CHTHAJA TOCTYIAeT
Il YCTPOICTBO, PETYIMPYIOLIee MEKTPHIYECKHIT TOK, K KOTOPOMY IIPUCOEHHEH Ha-
IpeBaTenb, TOK YBEJWIHBAETCA W TIOBHIIIAET TemiepaTtypy. Kak Tonbko temmepa-
I'ypa B YCTPOICTBE AOCTUIHET 3aJ{aHHOM BEJWYHHBI, AaTYUK mpouHbopMupyer od
JTOM PEryJIsiTOP, KOTOPBIH OTKIIOYAT WM YMEHBIINUT TOK.

BB paccMOTpeHHOIT CXeMe MOYKHO BBIIEIUTE NPAMYIO CEA3b — BO3JEHCTBIE TOKA
I TeMIIEpaTypy B MHKyOaTope uepes HarpeBaTelb, U 00pammyio céa3b — uHbop-
MAIMIO OT JaTYMKA O TeMIepaType M, COOTBETCTBEHHO, KoMauay (MH(opManuio)
Il YCHJIEHHE MJIM YMEHbIIEHHe TOKa.

Ha aToMm nipocToM mpuMepe Mbl MO3HAKOMUJIMCh C OY€Hb CEPHE3HBIM HAYYHBIM
HOHATHEM — YIpaBieHneM ¢ 00paTHOI CBA3DIO, IPHYEM, KaK Mbl yOeAMIncs, 00-
paTHas CBSI3b — 3TO, KaK MPaBMJIo, HHGOPMALKA 0 X0/e YIPABJIeMOoro npolecca,
oCTYIAONas B 3JIEMEHT yIpaBjieHHusa (B HalleM NpHMepe — 3TO PeryisTop
TOKa).

OKE!:SHBE[ETEH, UTO € TOYKH 3pPEHHWA KHﬁEpHETH'—IECKHX H]JHH].IHHDB
yIpaBJeHHs He BaYKHO, YeM YIPaBJsATb, TaK KaKk Hayka o0 yrpaBJeHUH
CJIHMHA. yr[paB.T[EHIr’IE HGHPHB}’MEBB.ET HCIIOJIHEHHE CJIE‘I[}’IDHIHX OCHOBHBIX
(pyHKIMEL:

*  yuem — JOJKHO YYUTBHIBATBCS BCe, YTO XapaKTepusyeT yIpaBJisieMblil
00BeKT (BCOMHUTE Mepy WHGOPMAIIMN), B HAlleM MPUMePe — 3TO
TeMIIepaTypa;

*  KOHMpPOAb — 0OBIYHO KOHTPOJMPYIOTCS IOKA3ATE/H YIIPABJISEMOTO IIPO-
Hecca, y Hac 2Ty (DYHKIHIO BBIIIOJHSET AaTYHK TEMIIEPaTypbl;

Hudopmanusa
O TeMneparype

Komanpa (uadopmanms)
Ha yCHAeHHe (yMeHblle-
HHe) TOKA

Puc. 2.3. Cxema TepMocTaTa
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®  @HAIU3 — HALlPUMEp, CPaBHeHHe (PAKTHUYECKOHU TeMIIepaTyphl C TOH,
KOTOpasi IOJKHA ObITh;

o  HOPMUPOBAHUE — YCTAHOBJIECHHE PA3JTUUHLIX HOPM U HOPMAaTHBOB, B Ha-
eM IpuMepe — 3TO Ta TeMIepaTypa, KOTOPYIO HYKHO HOAAeP/KUBaTh
B MHKyOaTope;

o naaHUposariue — BbIPabOTKA IJIaHa JEHCTBHI IO YIIPABJIEHHIO MPOLeC-
COM, Yy HAC — 9TO CPOK NpebbIBaHKs AUl B MHKYOaTOpe, TI0 HCTEYCHUH
KOTOPOTO JIOJIKHBI BBLIYTIHTBCS IBIILIATA;

o pezyruposanue — TPSIMOE BO3IEHCTBHE Ha yIIpaBJsSieMbli Mpolecc Ha
OCHOBaHMM WH(OPMAIIMH, TIOJYIEHHOH 10 0OpaTHOM CBfA3M, B HAIIEM
[IpUMepe ATO YBeJUYeHHe WIH YMEeHbIeHHe TOKa M, COOTBETCTBEHHO,
TeMIIepaTypbl B MHKYOaTOPE;

°  Opzanu3auus — INOApa3yMeBaeT caMble Pas/iMYHbIe (DOPMBI, B HALIEM
CJlydae — 3TO OPTaHMU3AINA CXEMBbI, 03BoOJIsIONEeH 3 heKTUBHO YITpaB-
JISITH IIPOLECCOM BbIBEJIEHHS LBIILIAT B HHKyOaTOpe;

®  NpozHO3UpOsanue — OYEHDb BaKHas (DYHKLMS YIIPABJIEHHS, TOBOPS IIPO-
CTO, 3TO YMEHHE TIPEACTABIATH cehe, K YyeMy MOTYT TPHBECTH IOCJIE]-
CTBUS NPUHUMAEMBIX PeUIeHUI MM MPOMU3BOIMMBIX AedcTBHil. YTO
HYJKHO CIIPOTHO3UPOBATh B Hatel cxeme? MBI TOJKHBI TIPEACTABIATH
cebe moceACTBUA TEXHUYECKHX HENO0Jas0K, HallpUMep, BbIX0Ja U3
CTPOSI AATYMKA, PETYJSTOpPA TOKA, YCTPOWCTBA CPABHEHUS C 3aJaHHOM
TEMIIEPATYPOH, HAPYIIEHMs] KOHTAKTa B npoBojax u 1.1, HyxHo He
TOJIBKO TIPOTHO3MPOBATH, HO U IPUHUMATL COOTBETCTBYIONIHUE MEPHI Ha
OCHOBaHWH IPOTHO32a, B YaCTHOCTH 3a/y0JIHPOBATh OCHOBHBIE 9JIEMEH-
ThI CXeMbl (HalpuMep, YCTAHOBHUTD /IBA JIaTYMKa), MMETh B pe3epBe ee
OCHOBHBIE 2JIeMEHTHI (HallpUMep, pPeryjsaTop TOKa, KOTOPBIH B ciydae
BBIX0/Ia M3 CTPOsI OCHOBHOTO MOJKHO OBICTPO BKJIOYHUTH B CXEMY)
W T. ]I
OueBWIHO, YTO YHPABJISIONINI AJIEMEHT OCYIIECTBIISIET CBOM (DYHKIIMU

nyrem obpabotku u nepemaun undopmanuu. Muorga B otiuyue ot Ha-

mero npuMepa o0beMbl Takoi MH(pOPMAaIMH OMCTHHE OTPOMHBI, 3TO

MOJKHO HabJI0aTh B YIPaBAE€HHH COBPEMEHHBIMH TPEANPUATHIMU U

dupmamu, JeraTeJbHBIMH 00BEKTaMM, TEXHOJOTHIECKHMHU MPOIIECCAMH,

POEKTUPOBaHMEM HOBOW TEXHHMKH H T.JA. ECTECTBEHHO, YTO 4YeJOBEKY

WJTH TIPOCTEHIITNM TeXHUYECKHM YCTPOHCTBAM 3TO He 1oj cuiry. Heobxo-

JMM MOIIHBIH MHCTPYMEHT, OCYIIECTBIISIONUI OBICTPYIO ¥ TOYHYIO 00-

paboTtky uHbOpMarun. VIMEHHO TaKMM MHCTPYMEHTOM SBISIETCA KOM-

TIBIOTEP.

Onnaxo 66110 ObI HEIIPABHIBHBIM CBOIUTH OTPOMHBINA MHP YIIPaBJICHUS

1 uHbopMaIK TONMBKO K KoMIbloTepaM. Mbl y:ke roBopuin 0 KubepHe-

THKE U JOJDKHBI MOHUMATD, 9YTO KHMOEpHeTHYeCKre Hed BO3HUKIM HEe Ha

IIyCTOM MecTe. A 4TO K€ TOI/la SIBUJIOCH OCHOBOH 771 UX BO3HHUKHOBEHUS ?
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ILoreuno ke, skuBas npupoaa. Kak Bel 3HaeTe, MOJACOIHYX B TeYEHHE BCe-
I0) /LS COLIBETHUEM IIOBOpavyuBaeTcsa K conHiy. Kak BBl AymMaere, a ipaBo-
MEPHO JIH 3/1eCh TOBOPUTh O HAJTMYUHU IIPUPOAHON yIipasJsiionieil CUCTeMbl
¢ nOpatnoii cBa3pi0? Haseproe, ga. A MOTYT i OBITH YIPaBASIONINE CH-
¢1eMbl 6e3 obpataoit cBsa3u? Komeuno, moryt. OHU ele Ha3bIBAIOTCA
PUJOMKHYMbIMU, B TAKUX cUcTeMaX MHGpoOpMalMs Kak OTKJIMK Ha yIpas-
JIIONMA CUTHAJI OTCYTCTBYeT. Bessie, HecMOTps Ha COBEPIIEHHO Pa3iuy-
1y10 npupoay o0bekToB (OHOJIOrUs, TeXHUKA, COLMANbHAA CHCTEMA),
PUCYTCTBYIOT OJTHU M T€ K€ UHDOPMAUUOHHO-YNPABIAIOUUE 3AKOHOMED -
HoCMU.

JleficTBUTEIBHO, Be3Jle eCTh VIIPABJSIOUUN ajieMenT: Kanasu (JMHMS),
110 KOTOPOMY MAeT KoMaHaHas uHdopMainusa (npsamas CBA3b); AaTUUK
(JINTIMKH), TIepeJaioii MHMOPMALKAIO 0 COCTOSHUM YIIPABJISeMOro 06b-
(iU YIIPABJAIONUIEMY 3JIEMEHTY; KaHas (JIMHUSA ), II0 KOTOpOMY 3Ta uHpOp-
MAIsl 0 COCTOSIHUM yrpaBisieMoro o0bekTa (oOpaTHasi CBSI3b) TPUXOIAUT
Il 1IEMY 1, COOTBETCTBEHHO, PeryJanpylomnii anement. [laBaiite nonpobyem
000OITUTE Bce 9TH 3aKOHOMEPHOCTH Ha cxeMme (puc. 2.4):

BbiBo/bI HAMPAIIMBAIOTCA caMu CODOIL:

1. YHPBBHEHHE B JIIOOBIX cHCcTeMax OCYIIECTBAAECTCH Ha OCHOBaHWH
iipopmaruy 1K, Kak ropopua akajemux B, M. [imymikos «<undopmanmsa —
wieh yrpaBaeHus».

2. CrpykTypa cucTeM yrpasJyeHus ¢ 00paTHOH CBA3bI0 (MHOTZA X Ha-
ADIBAIT CaMOYIIPaBIAeMbBIMK HJIH EHMKH}'T]:IMI-'I) OJIMHAKOBA W HE 3aBHCHT
(1 IPUPOIBI YIIPABJISIIONIUX M YIIPaBJISEMBIX 3JIEMEHTOB.

3. Ponb unopMalinm Bo Becex Takux cucTeMax O/[(MHAKOBA M HE 3aBUCUT
0T MpUpPoAaLI CHCTEMEI.

— Aaruuk, cHEMaOIMi HHPOPMALHIO
.m0 COCTOSIHMH yTIIPABAAEMOTO 3AeMeHTa

a

T Kanaa nepepaun HugopManuu
& ' O COCTOSIHHH YIIPaBAAESMOTO
areMeHTa (AMHENS 00paTHOH CBA3H)

Komampa
Ha peryAHpOBaHHUe

Peryaupyioiee BozAeHCTBHE
(AMHHA NpAMOI CBA3H)

ue. 2.4, Cxema ynpaeneHua ¢ 06paTtHon CBA3bIO
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7 Bonpocb! u 3agauus

1. Tloacuure cnosa Hopbepra Bunepa <«undopManms — 9T0 0CHOBA yrpaBJie-
HUSTS.

2. Onummure HHGOPMAIIMOHHO-YIIPABIISIONTHE 3aKOHOMEPHOCTH, UCTIONB3Y$ CXEMY,
IPHBEJIEHHYIO Ha pHC. 2.4.

3. ObbscHUTE NPOLECC YITPABIEHHA HA PUMEPE MCIIOIB30BAHKSA TEJIEBU3HOHHOTO
nysnbTa. Kak ¢ moMOIIbio PYYHOTO YIPABIEHHS OCYILECTBISETCA YCTPaHEHHE
PasOMKHYTOCTH 3TOH CHCTEMBI?

4. Ilocrapaiitech onmucath paboTy cTaHKa ¢ YHCJIOBBIM IIPOTPAMMHBIM YIIpaBJie-
HHUEM KaK 3aMKHYTVIO CXEMY YIIpaBJIeHHs.

5. Koxnblii MOKpPOB YeI0BeKa MMEET CHEeNUaIbHbe HEPBHbIE OKOHYAHHS — pe-
LENTOPBI, KOTOPbIE MOJKHO PACCMATPUBATH KAK JIATYMKH TEMIIEPATYPBI B HAIIIEM
npuMepe ¢ HHKYGAaTOpoM, NpaBja, ux HaMHOro GoJbie U OHK ropasio Gosee
4yBCTBUTENbHEL. MMenno Onarosaps MM Mbl UyBCTBYEM TEILJIO MJH XOJOL,
OOpsicHUTE HA NPUMEPE PEeaKIuH YeJ0BeKa Ha Kapy MJIH XOJOA CHCTEMY
VIIPaBJIEHUs TePMOpPETyJIsiHeil opraHusma.

2.3. Undbopmauusa » moseAupoBaHue

Waapessie MoOAN MBITATUCH TOCTHYD CYTh OKPYKAIOIUX UX TIPEIMETOB
U SBJIEHWII ¢ TTOMOIIBIO Moderei. Jla v pasBUTHE YeNOBEKa HAYMHAETCS
c Mojesneit. Uem sBisiercss GONBIIMHCTBO JeTCKUX urpyniek? Mopensmu
00BEKTOB OKPY-KAIONIero Mupa (JIOMUKH, KyKJbl, GUTYPKU 3Bepeil u MTHil,
MAITUHKH | T./I.) WIK JKe MOJIEJISIMUA Pa3JIMuHbIX MpoieccoB (cOopKa, KOM-
ITOHOBKA, IIOKCK, BBIOOD, IOCJAE0BATEIBbHOCTD U T.J1.). ECTh, Kak U3BECTHO,
UTPYIIKH, MOJEIUPYIOUINE I[BETOBBIE, 3BYKOBbIE XapaKTepHUCTUKH. Bam
XOPOLIO M3BECTHO, KaK Ha YPOKAX HCIIOJb3YIOTCS reorpaduyeckue KapThl,
yyyesa JKUBOTHBIX, PA3JMYHbIE TeOMeTpUYeckre (DUTYPBI, BbI BBITOJHSETE
snabopatopHbie paboThI 10 (PH3UKE, CTABUTE XUMHYECKHE ONBITHI U T. 1. Bee
9TO MMO3BOJSAET BaM JIydllle TTIOHATh Pa3IMYHbie TIPEAMETHI, SBJIEHUS, TIPO-
IIECChI TIOCPENCTBOM MofieiupoBaHus. Takum obpasoM, moderuposamnue —
9TO MOIIHEHIITHH HHCTPYMEHT Mo3Hanus. [lepBeiM BHAOM MOJIeJIMPOBAHUS,
KOTOPOE B OIPEEeJeHHOM BUIE JIONJIO M /IO HAIUX JIHei, Ob1I0 HamypHoe
Mﬂaeﬂupﬂaaﬂue, KOTOpO€ MPpHMEHAIOCH B CTPOHUTEJILCTBE, CYINOXOACTBE
i Apyrux obsactsax. CyTh €ro 3akjiodyajach B TOM, YTO CO3/aBaiach, Kak
[IPABHJIO, YMEHBIIEHHAST MO/IEJTh, TOUYHO TIOBTOPAIONIAsA (POPMBI M OYePTAHUS
MozenupyeMoro oobekTa. Briosine oyeBuHo, 4To MOjiesb HoJiee H0CTyIHa,
yeMm caMm 06nekT. BosnelicTBys Ha 5TH Moenu TakMMK (hakTOpaMu, Kak
CTaTUYECKasi HATPy3Ka, BeTep, BO/A, BO3/YX, CHENUATNUCTH HAOI0MaId 3a
ToBeZieHreM 00beKTa, Jesali ONpeieeHHbIe 3aMePbl HHTEPECOBABIINX MX
TapaMeTPOB U C MIOMOIIBIO0 (POPMYJT Iepecyera ¢ y4eToM MacurTabupoBaHms
IIBITAJIACH CIIPOTHO3MPOBATH NOBE/IEHNE PeaTbHOro 00heKTa B aHATOTMYHBIX
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YONOBHSX, T. €. (DaKTUYEeCKH UMU aHATU3UPOBAIIUCH UHDOPMAUUOHHBIE NPU-
InaKu modenedi, Ha OCHOBAHUM KOTOPBIX M JEIAJIUCh COOTBETCTBYIOIHE
NLinpobl. CTOMT OTMETHUTH, YTO YHCTO HATYPHOE MOJIEIUPOBAHKE, COTPOBO-
I IoTeecsT MOCAEAYIOUMMI PYYHBIMH pacyeTaMu, ObLIO HEXOCTATOYHO
JpeKTHBHO M He BCerja MPUBO/IMIIO K sKenaeMbiM pesysibratam. [Toatomy
¢ cepepunbl 1930-x . cTANo pa3BMBATHCA NOAYHAMYPHOE MOOEAUPOBAHUE,
LOTOPOE IHPOKO MpuMeHsieTcs W B Hatu . IIpu Takom niporecce 1u6o
(03/laBAJIACH YIIOMSIHYTASI BBIIIE MOJIeNh, TG0 Gpasicst caM 00BeKT, U K HeMy
IPUCOEIMHSIINCH BCEBO3MOJKHbIE JATYMKH, HeOOXOMMUMBIE Ui CheMa MH-
epecytonieit uHgopmarumn. C nosBiaeHueM MUAQPOBOI BEIYHUCIUTEIBHOH
[CXHUKH CTaJii OYEBUIHBIMU €€ NPEUMYIecTBa IIPH NPOBEIEHUH TaKOTro
MosiennpoBanust. OiHako Best ipobyiemMa 3aKIoYaiach B TOM, 4To HHGOp-
MAIMS € TaTYMKOB HOCHJIA AHANO0ZOGBIU, T.€. HEIPePBIBHBIH, Xapakrep,
) KKoMITbIOTED paboTaeT B yudposom (IUCKPETHOM, T.€. IPEPBIBUCTOM, HM-
1yJIbCHOM) peskuMe. BozHHKIa TOTPebHOCTD B AHAN020-UUPPOBOM 1 UG-
poananozosom npeobpaloéanuu. AHaJIOrOBbIA CUIHAI — 9TO HENPEPHIBHbIH
(‘HIr'HaJ, €r0 MOJKHO CPaBHUTH € TPOMUHKOM, BEIYIEH B TOPY, — HOTH H/Y-
1er0 1O Heil YeJoBeKa MOTYT CTOSTh Ha Ji000i BBICOTE OTHOCHUTEIHHO
(CHOBAHUSA TOPBI, M, ECTECTBEHHO, He BbIIE caMOi ropsl (puc. 2.5, a).
A Terepsb NpeCcTaBbTe, YTO MOCTPOUJIN JIECTHUILY, BEAYIIYIO K BepIIHHE
llameit Topel. 37eCh KapTUHA JAPYyrasi — HOTU YeJOBeKa MOI'YT OKa3aThCs
10JIBKO Ha (PUKCHPOBAHHBIX BBICOTAX, OIPEACIAEMBIX PACIIONOKEHHEM
¢ryneHek. DTH GUKCUPOBAHHBIE 3HAYEHUS HA3BIBAIOTCS OUCKPEMAaMu Wi
omcuemamu (puc. 2.5, 6).

Ha puc. 2.5, 6 ciieBa nokasaHa IpocTo TPOIMHKA (AHAJIOTOBBIH CUIHAI),
il cIIpaBa — CTYIEHBKH B BUIE OCHOBAaHUH cTpesodyek (1In(poBOM CUrHAT).
[Ipryem ecom aHAIOTOBBIN CUTHAJ HENPEPBIBEH, TO IU(POBOH — JHUCKpe-

<l
/B/rﬁ

Puc. 2.5. AHanoroseie U UMGPOBLIE CUrHaNbI:

a — NPUMEpP aHaNoroBoro curHana; 6 — npumep undpoeoro (AMCHPETHOrO) CUrHana; B —
npeotpa3oBaHye aHanoroBoro cMrHana B UWdpoBsoi

39



TE€H, T.€. KBAHTOBaH (KBAaHT — 3TO MOPIMA) IO BPEMEHH, WM, IIPOIIE Io-
BOPS, BO3HUKAET B BUJE MMIIYJbCOB, HMEIOIUX PA3JIMYHYI0 aMIIUTYLY
yepes ompeeIeHHble BpeMeHHble HHTepBasbl. [us npeobpasoBanust mud)-
POBBIX CUTHAJIOB B aHAJIOTOBBIE UCTIOJIb3YeTCs Modynsayus. OHa MOKeT OBITh
aMILIMTYAHOM, aMILTMTY/HO-4acTOTHOM, (pa3oBoil, (ha3oBO-4aCTOTHOM M T. /1.
Haubosee MOHSTHOM sIBJISIETCS AMIIMTY/HAS MOIYJIALMS, CYTh KOTOPOM
COCTOUT B TOM, UTO BEPLIMHBI JUCKPETOB (OTCUETOB) COEANHIIOTCS HEKOM
orubawoiieii — 1 370 OyIET yKe HelpepbiBHbIH (aHAJIOrOBBIN) CHTHA.
Hemodyasayus cocTouT B 06paTHOM — OT IIABHOH KPUBOW TIEPEHTH K CO-
BOKYITHOCTH J[UCKPETOB (OTCYETOB).

WTak, ¢ HAYaJIOM HCHOJIB30BaHUs HU(PPOBOI KOMITBIOTEPHON TEXHUKH
B TIOJIVHATYPHOM MOJIETUPOBAHUM €r0 BO3MOMKHOCTH 3HAYUTENHHO BO3-
POCIH, IIOCKOJBKY CTAJH IIUPOKO NPUMEHATHCS PAa3JHYHbIe MaTeMaTHye-
ckue MeTozsl 06paboTkn HHGOPMAITNHN ¢ AATYUKOB, B YACTHOCTHU NPOTHO-
3UpPOBAaHUE PA3BUTHS NPOLECCOB, COMOCTABIEHHE PEe3yIbTaTOB, MOJYYeH-
HBIX MaTeMaTUYECKUM U SMITUPUYECKUM (IKCIIEPUMEHTATIbHBIM) IYTEM.

11 nmakouer, enje oMH, MOKANYH, CAMBII PaCIIPOCTPAHEHHBIH CErojiHs
BUJI MOJeTupoBanus — uHdopMaluonnoe, Mugopmavuonivie mooeiu —
9TO ONMUCAHKE OOBEKTOB-OPUTHHAMIOB ¢ IIOMOIIBIO AIrOpUTMOB. OHUM U3
CaMBIX PacIpOCTPaHEHHBIX BHOB 9TOI0 MO/IEJIMPOBAHUSA SBISETCA MaTe-
matudeckoe. CyTh ero 3akjiouaercs: B TOM, YTO HEKOTOPOE SIBJIEHHE, TIPO-
1ecc WU IpeiMeT OMUCHIBAETCS COBOKYIIHOCTBIO MaTeMaTHYeCKUX 3a-
KoHoMepHocTeit (Gopmy, ycaoBuit u T, 1.), B peayabTaTe yero obpasyer-
CSl Mamemamuueckas mMooeib, KOTopas UCCAENYETCs 10 CIelUaJbHbIM
anroputMam. KcraTi, MMEHHO 9TUM BHJIOM MOJIEJIMPOBAHUS BbI MOJIb3ye-
Tech Ha YPOKax (PM3UKKU U XUMUM TIPU PelleHHH 33/1a4 KOJUYeCTBEHHOTO
Xapaxkrepa.

OcnoBa monenuposanusi — undopmaiius. /lasalite B3rjsiHEM HaA TIPO-
GJieMy MOJIEJUPOBAHUS T0J] HECKOJbKO APYTUM yriom. Bee nu 3anaun,
KOTOpPBIE Nepe] HAMHW CTABUT JKWU3HB, SIBJASIOTCS YETKUMH U SICHBIMHN?
B 6ompmuHeTBe coyyaeB KoHeYHO ke HeT. [loaToMy ofiHa M3 BasKHeHIux
3a/1a4 IPaKTUYeCKOH MH(OPMATUKH — TMEePexo/ OT HeYeTKHX 3a/lad K MO-
IeJisiM, TMO3BONLIONIMM peliaTh 9TH 3aja4i Ha KoMmibooTepe. [lockonbky
GOJIBIIHHCTBO MojieJieil ColepsKaT He TOJbKO HH(MOPMAaI[MOHHbIE IIPU3Ha-
Ki 00bEKTOB, HO U JIOTHYECKUE, TAKHE MOJAEIH TIPUHSATO CYMTATh UHPOP-
MAUUOHHO-N02UCCKUMU NI uHporozureckumu. Hanpumep, MOIesn AByX
AeTajieil 0JHOr0 MeXaHM3Ma MOXKHO OIpeAesuTbh UH(MOPMALMOHHBIMH
IIpU3HAKaAMH — reoMeTpuyeckast (hopMma, pasMepbl, MaTepuaJl, BeT U T. 1.,
a BOT IIPOIECC MX B3aUMOAECHCTBHS B MEXaHU3ME — ITO yIKE JIOTHUECKUH
NPU3HAK, CJIE0BATE]bHO, TOJBKO UH(MOPMAIIMOHHO-JIOTHYECKAsE MOJIEJIb
JlacT IOJHOE TIpejicTaBjleHe 0 B3auMoencTBuu jaeraiei. Ilpomnece mo-
e TUPOBAHMS HEPA3PBIBHO CBSI3aH C IPOLECCOM anzopummusauuu. Pe-
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IVILTATOM MOJAEJUPOBAHUS SBJIAETCA HAOOP BEJMYUH M aJTOPUTMOB,
[10/I110CTBI0 W OJJTHO3HAYHO OIMCHIBAIONIME OOBEKT, MPOIECC WK COOBITHE.
|||}HII,(3CC MOJIEJIHPDOBaHHA BCET/Ia HAYHHAETCHA C BBIIETCHH A C}VUIECTBEHHOﬁ
ninpopmaiimu 06 06bEKTE MOAETMPOBAHMA W NPEACTABJICHHUA dTOM HMH-
(lopMaliE HEKOTOPHIM HAOOPOM aNrOPUTMUYECKUX BeauuyuH. FiMeHHO
I CBA3H C MOJEJTHPOBAHHEM B HHClJDpMaTIrII{E‘ MMOSABHUJICS TAK HA3bIBACMBbIH
nhvermuo-opuenmuposannviii nodxod. Ilox obsexmom cTaayu NOHUMATH
WIoe IeJioe, cocTosiee U3 HHGOPMaLUn | Ipoieayp o6paboTku 9ToM
iipopmanmu. XapakTepHOH 4epToil 0OBEKTOB SABIACTCS UHKANCYAAUUS
(0OberuHeHre) UHMOPMALMKU W alrOPUTMOB (Ipouenyp) ee 00pabOTKH,
| pesyJbTare 4ero U MH(popMaius, U aJrOPUTMHYECKHE IIPOLEAYPHl BO
MIIOTOM TEPSIIOT caMOoCTosITeNbHOE 3HaYeHne. JI1060ii HOBBII 00bEKT (TIpo-
[1JBOJIHBIH OT HAYAJIBHOI0) MOXKeT OBITh OOBSBJICH NOMOMKOM paHee Cy-
neersyomero obbekra. Ilpu sToM oH HacaeayeT Bcio MHOOPMAIHIO
Il AJITOPUTMBL 00Bexma-podumens, a TakKe MOKET COJAEPKATb CBOIO MH-
(hOpMALIMIO ¥ CBOU AJIrOPUTMBI.

Caepyer oTMETHTD, YTO caMa MpoIeaypa MOJCJIHPOBAHNS ABJISETCS
JI0CTATOYHO CyOBeKTUBHOM. OUeBHIHO, YTO JJIS OJHOIO M TOro JKe 00b-
Cra MOMKHO CClJDpMHpDBElTB pPasIuaHbIC MOJEAH, YIUTBIBAKINNE Da3HBIE
(paxTOpBI, ONpenessIMe cBoiicTBa U noBeieHue obbekTa. CoOCTBEHHO,
lpaBUJIBHBIH BBIOOD Takux (GakTopoB U onpeaeser adhdEKTHBHOCTD MO-
JICIIH.

[Ipungaro pasnuyarts rpadpuyecknii (yepresxu, rpapuKm, PUCYHKH, 2CKH-
;II.J}, OTTHCaTEe T bHbBIM (BCEBDSMD}KHI‘JE CJIOBECHBIE OIIHCAHHWA, HAIIpHMED,
CJIOBECHBIH TIOPTPET 4esioBeKa), HH(pOpMalOHHO-I0THYecKuid (06 aTOM
MBI YiKE FOBUpHﬂH) 1 MaTeMaTHYeCKHH BHUIALI TIIPpEACTABJICHHA MD,E[EJIBﬁ.
(CyIIecTBYIOT MOJIEJIM, KOTOPBIE OIHCHIBAIOT MOIEIUPYEeMbIil 00BEKT cHcTe-
MOH OT HDHIEHHﬁ, MPpHYEM PsJl IapaMeTPOB B 3THX OTHOIIECHWAX HAXOIHUTCA
BO BJIACTH YesoBeKa. HasHaueHnue sTHX Mojesieid — HAHTH TAKOE COYETaHUE
lAPAMETPOB, NPH KOTOPOM OYAET JOCTUIHYT HAMAYULIIUA (ONTUMAIbHBIN)
Pe3yJasTaT U3 BO3MOMKHBIX.

Hanpumep, uMeeTcss HECKOJIBKO BHIOB KOPMOB JIJIsl KOPOB, KasKIAbIH M3
KOTOPBIX UMEET PasjIHYHOE KOJHYECTBO GEJII{OE, AHMPOB K YITIEBOJOB, 4 TdK-
JKE PasHyI0 CTOMMOCTb. MOJKHO MOCTPOUTH MOJIENb, KOTOpasi 00eCeuuT,
¢ O/IHOM CTOPOHBI, HanboJIee palOHAIBHOEe NUTAHHE KUBOTHBIX, @ C APY-
roil — MUHHUMaJIbHBIE 3aTpaThl. Takue MOJAENU HA3BIBAIOT ONMUMUSAUUOH-
nvwmu. Harbosiee MMPOKOe NpUMEHEHHEe OHM HAIIJIM B 9KOHOMUKE. J3BecT-
HBIH COBETCKHH yueHbIi, naypeat Hobeneckoit mpemun JI. B. Kantaposuu
paspaboTas MOZEIh ONTHMAJBHOIO PAacKpOsl TKAHM, YTO CTAJI0 OOIBIIHMM
JOCTHXKEHHEM B PAa3BUTHH 3KOHOMHKO-MaTeEMaTHYECKOTO MOLEITHPOBAHMA.
[lepeunciieHHBIE MOJETN XaPAKTEPU3YIOTCS TEM, YTO B HUX OTCYTCTBYIOT
(paxTOpPBI, AKTUBHO NPOTHUBOAEHCTBYIONINE JOCTHKEHHUIO IEJIH.
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Onnako nozo6HbIe cUTYalUK He Takue Yk penkue, OcobeHHO sSpKo 9TO
MIPOSIBJISIETCS] B UTPax, T/ie eCTh ABa i OoJiee yIaCTHUKA, KaKAbIA U3 KOTO-
PBIX IIpecienyer cBoIO mejb. CyIIecTByeT pasjiesl MaTeMaTHKH, KOTODBI
3aHMMaeTcsl MOJIe/IMPOBaHWEM TaKMX CUTyallMil, OH TaK M Ha3bIBaeTCsl
meopuetl uep, a COOTBETCTBYIOTIIE MOJENH — uzposuimu. Kpome Toro, cy-
ECTBYET MOJIENMPOBAHHE, ITO3BOJISAIONIEE IPOTHO3UPOBATh COCTOSTHHUE
CJIOJKHBIX CHCTEM B 3aBHCHMOCTH OT PA3JIMYHBIX CTPATErHil yIpaBJeHUs
uMH. Taxkoe MOJieIMPOBaHUE HA3BIBACTCS UMUMAUUOHHBIM W SIBIISIETCS Of-
HUM U3 CAMBIX CJOKHBIX BHAOB MOJETHPOBAHMUS.

¥} Bonpocbl M 3agaHus

1. Yro JeXKUT B OCHOBE MOJETMPOBAHUA?

2. IlpuBemuTte mpuMepsl MOAENEH U3 HKU3HH.

3. Kakyio poiab chIrpaji KOMIIBIOTEPHl B PA3BUTHH MPOLECCOB MOJENUpPOBa-
HHA?

ITosicHUTE CYTh MOAYJAIMH U AEMOLYJISIHH.

Viaxkurte ocobeHHOCTH MH(MOPMALHOHHBIX MOJeNelt,

o

2.4. CTpyKTypHble nHdOpMaLUUOHHbIE MOAGAU

Ocoboe MecTo B MH(OPMATHKE 3aHUMAIOT TAK HAa3bIBAEMBIE CIPYKMYp-
Hble UHPOPMAUUOHHBIE MOOeU, KOTOPbIE ONPEENSIOT IOCTPOEHHE TaKUX
BQYKHBIX CPEACTB, KakK 6asvt dannvix (CTPYKTYPHUPOBAHHBIE XPAHHIUIIA
uH(pOpMAaLMK) U, COOTBETCTBEHHO, CUCMEeMbl Ynpasienus 6asamu 0annbix
(CYBO).

B Tex ciay4asx, Korja HeoOXOAMMO BOCIPHUHSATH, OCMBICTUTL U Iepe-
paborars 6oubiIol 06beM nHGOPMAIUH, ee HYKHO CMpPYKmypupoeams, T.e.
BBIJIC/IATH B HEl 3JIeMeHTAPHbIE COCTABJISIONIME W X B3aMMOCBS3U. Moxk-
HO MPOBECTH aHAJIOTHIO CO CKJIaZIoM, B KOTOPOM B Oecriopsiike Jiexar pas-
auyHble ToBaphl. OYeBHIHO, HANUTH YTO-TO HYXKHOE HAa TaKOM CKjaje
TpyaHO. Tpebyercss HaBOAUTH IOPsIOK. basa MaHHBIX — 3TO CBOEro poja
cKkaa] uHpopMaLUY, U ee CTPYKTYPHPOBaHHE CIYyKHT KaK pa3 HaBeJeHUIO
NOPAJKA B HEM.

HWudopmanuonHas CTPYKTYpa NPEJACTABIsAET COOOM YIOPSAI0YEHHYIO
cucremy nanubix. Haubosee npoctbiMu HHMDOPMATHOHHBIMEI CTPYKTYPaMH
SIBJISIIOTCS CITUCKH, Tabuuiiel, cxemel, rpadsr [Ipoctoit npumep tabandno-
ro CTPYKTYpPUpPOBaHus WH(OpPMAIME — IKOJIbHOE paclucaHue YPOKOB,

OCHOBHBIMH CTPYKTYDHBIMH MOJEJISIMM SIBJISIOTCSI HepapxuyeckKas,
ceTeBast M TabJuYHAA,

Hepapxuueckas modens NpejiICTaBISIETCS] B BU/IE JIePeBa, Ilie OTIeIbHbIe
9JIeMEHThI 0OBEKTa SIBISIIOTCS Y3JIaMH, a4 CTPEIOYKH ITOKa3bIBAIOT CBS3U

MEXKIY 9TUMU aJiemMenTamu (puc. 2.6).
|
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‘we. 2.6. CTpyKTypa uepapxmM4ecKon Mogenn AaHHbIX

Takaa mozens obsajjaeT HEKOTOPBIMI CBOMCTBAMIL

1. Vlepapxust HaunHaeTcs ¢ BepxHero yama. Kaapii ysen umeer xapax-
TEPUCTUKHU (aTpHuOYTHI), KOTOPbIE OIMMUCHIBAIOT MOJETHPYEMBIN 0OBEKT
B JIAHHOM Y3JI€.

. Uem HUKE YDOBEHB, TEM BBIIIE «3aBUCHMOCTb» Y3JIa.

3. Kaxaplil y3ea uMeeT TOJIBKO OHY CBSI3b ¢ H0Jee BHICOKMM YPOBHEM.
Kaxnpiil y3es MOMKET UMETh HECKOJbKO CBsA3eHl ¢ «3aBUCHMBIMU»
(6osiee HUBKUMM) YPOBHSIMH.

4. Noctyn x mob60oMy 9/1eMEHTY CTPYKTYPBI OCYIIECTBISETCS TOJBKO
yepe3 BEPXHMHI y3eJI 10 IIPUHIIUILY «CBEPXY-BHU3».

5. KonmuecTBo y3710B He UMeeT OrpaHUyeHui.

B 6u0s10ruu BeCh JKMBOTHBIM MUD PACCMATPUBAETCS KAK MepapXudyecKast
cucteMa (THI, KJacc, OTPs, ceMeicTBo, poa, Bua). B undopmaruke uc-
110JIb3yeTCsl uepapxuyeckas aiisoBas cucTema.

PaccmoTtpuM nipoiiece nocTpoeHus HH(MOPMAMOHHON MOJENH, KOTopas
[03BOJIsIeT Kiaccu(pUIMPOBaTh coBpeMeHHble KoMIbioTepsl. Kiace «KoMm-
[BIOTEPBI» MOJKHO Pa3AesuTh Ha TPU moakjaacca: «CyneproMibioTephls,
«Paboune crannuu» u «Ilepconanpuble KommpioTepsr». KoMnbioTepsr,
BXosAMe B moakaace «CynepKoMIIbIOTePbI», OTIHYAIOTCA CBEPXBBICOKOM
IPOM3BOANTEABHOCTBIO M HAJEKHOCTHIO M HCIOJb3YIOTCH B KPYIHBIX
HAYYHO-TEXHUYECKUX LEHTPAX /I YIPaBJEeHUs TPOLECCAMU B DeallbHOM
maciTabe BpeMeHH.

KommbioTepsi, BXoasmue B mojakaace «Paboune cranimms, obnagaoT
BBICOKOH IPOM3BOAUTENBHOCTHIO M HA/IEXKHOCTBIO U MCIIOJIBb3YIOTCS B Kaye-
CTBE CEPBEPOB B JIOKAJBHBIX U TEIEKOMMYHHUKAIIMOHHBIX CETSIX.

Komnbiorepsl, Bxojsmme B nojkaacc «llepconanpreie KOMIIBIOTEPHI»,
00aIaioT CpenHel NPOU3BOAUTEIBHOCTHIO U HANMEKHOCTHIO M HUCIIOJIb3Y-
0Tcs B oprcax u goma it pabotel ¢ nH(pOpMaIHe.

Iomxnace «Ilepconasnbable KOMIIBIOTEPBI» JAETUTCH B CBOIO OYepe/lb Ha
1HACTOJIbHBIE, TIOPTATUBHBIE U KapMaHHEIE,

]
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[Tonmyyennas ungopmaloHHasa CTPYKTYpa HAIIOMMHAET IEPEBO, KOTOPOE
pacTeT cBepXy BHU3 (MMEHHO MO3TOMY Takue WH(POPMAIMOHHBIE MOJETH
Ha3bIBAIOT HHOTJIA APEBOBUAHBIMK). B CTPYKTYpe YeTKO NPOCMATPHUBAIOTCS
TPH YPOBHSI, OT TIEPBOTO, BEPXHET0, HMEIOLIEro OIUH 3JIEMEHT KOMIThIOTEPA,
MBI CIIYCKAEMCS JIO TPEThEero, HUMKHEro, HMeIero TP JeMeHTa: HaCTO b=
Hble, IOPTATUBHLIE (IIePEeHOCHbIE) U KapMaHHbIE.

OcHOBHOE OTHONIEHHE MEKTY YPOBHSIMH COCTOUT B TOM, YTO 3JIEMEHTBI
HUZKHETO YPOBHS BXOJAT B COCTAB OJIHOTO U3 9JIEMEHTOB BEPXHEIO YPOBHSI,
B uepapxuueckoii nuopMaoHHON MOJe i 0O0BEKTDI PACTIPEAETICHBI 110
YPOBHAM, IIPUYEM 3JI€MEHThI HHJKHEr0 YPOBHS BXOSIT B COCTaB OJHOTO U3
9JIeMEHTOB O0Jiee BBICOKOTO YPOBHSI.

Panee MbI TOCTPOUIIN HEPAPXUYECKYIO CTATHYECKYIO HH(DOPMATTHOHHYIO
MOJIeJIb, OJIHAKO JIOBOJIBHO 4acTO MepapXuyecKue CTPYKTYPb! IIPUMEHSIIOT-
Cs W JUIsT OIIMCaHusI mponeccoB. Tak, /s OIucaHus HCTOPUYECKOTO TIPOo-
1[ecca CMEeHbI MOKOJIEHHI CeMbH MCIIOJIL3YIOTCA JUHAMUYeCKHe HH(pOpPMa-
IIMOHHBIE MOJIeNN B (pOpMe reHeaiorTHyeckoro Jipesa.

B cemesoti modenu kaimiaplii y3ea MOKET UMETh J060e KOJIHIECTBO
CBSA3EH ¢ IPYTUMH y3JaMu 0e3 cobmoieHnsa Kakoi Ob1 TO HU OBLIO Mepap-
xuu (puc. 2.7).

CereBbie MHGOPMAITMOHHBIE MOJIENH MPUMEHSIOTCS [IJIST OTPAKEHHS
TAKMX CUCTEM, B KOTOPBIX CBA3b MEXKJY 2JeMEeHTAaMH MMEeT CJIOKHYIO
cTpykrypy. Hanpumep, pasaudibie yacTi 1/100a1bHON KOMIIbIOTEPHOH ceTh
VuTepHeT (amMepUKaHCKas, eBPONEICKas, POCCUIICKAd U T.J/I.) CBSI3aHbL
MeKIy co00i BHICOKOCKOPOCTHBIMH JIMHUAMM CBsA3U. IIpu aToM Kakue-TO
4acTH (aMEpPUKAHCKasi) UMEIOT IPSIMBIE CBSI3M CO BCEMH PETHOHATbHBIMU
YacTsIMH, B TO BpeMs Kak JIpyrHe MOTyT oOMeHHBaThcs HH(MDOpMaIHei
Mesx/y co00ii TOJIBKO Yepe3 aMePHKAaHCKYIO YacTh (HAIpHMep, POCCUICKast
U ATIOHCKASN).

B mabauunoii (peasyuonnoti) modenu Kaxabiii 00bEKT MOIETHPYEMOIL
CHCTEMBI OIMCHIBAETCS B BUjie Tabuibl ¢ Habopom aTpubyToB. Ampubymoi,
WJIH R0JIst, — 9TO TOCTPOUHbIe ssueiik Tabuipl. BsaumMocsasb Mexay Tab-

VoerT Voers Veers

o

Puc. 2.7. CTpyKTypa ceteBoit MOAENH AaHHbIX
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Tabauuya 2.1

Koa npoussoauTens

Haspanue MPpoOH3BOJIHTE]H

Anpec

Tabnuia 2.2

Koj npoussoguress

Ko rosapa

ena ToBapa 3a elMHHILY

Tabauuma 2.3

Kon tosapa

Hawnmenosanue ToBapa

JINIAME OIUCHIBAETCS OTHOLIEHHAMM (PesiiusaMu) Mexkay nosasmu. Ha-
[IpUMep, KOMIIAaHUSI, TOPTYIOas ObITOBOI 3JIEKTPOHHKOM, HABEPHSIKA
[IMeeT craeayiomyio nubopMaluio B pasueix Tabaunax (rabu. 2.1—2.3).
[TepByio 1 BTOpYyIO TabAMIBI MOXKHO «CBS3aTh» uepes mose Kox mpo-
H3BOJIMTEJISI, BTOPYIO ¥ TPeThio — uepes noJie Kox roBapa.
B3anMOCBsi3b MEKAY TIOJSIME Pa3HbIX TaOJMI] MOXKET UMETh TPH BUJA:
1. «Onun k ogHOMY». OJIHOMY BJIEMEHTY [EPBOTO 0OBEKTa COOTBETCTBY-
eT TOJBKO OAMH 3JeMeHT Broporo o0bekra (puc. 2.8). Hanpumep,
KOHKPETHOMY YeJIOBEKY MOJKET COOTBETCTBOBATH He bojiee 0OIHOTO
HOMepa IacIopTa, a OJJHOMY HOMepy Iacropra — He OoJiee 0ZHOTO
KOHKPETHOTO 4eJIOBEKA.
2. «OyuH Ko MHOrEM»>. OIHOMY 2JIEMEHTY TIEPBOTO 0OBEKTA MOJKET CO-
OTBETCTBOBATH HECKOJIBKO 3JEMEHTOB BTOPOTO 0OBEKTA, & OTHOMY
AJIEMCHTY BTODOTO Dﬁ'BCI{TE MOMKET COOTBETCTBOBATH TOJALKO OJHH

Pue. 2.8. CBA3b «0aUH K OAHOMY»

45



Puc. 2.9. CBA3b «OAUH KO MHOTUM»

Puc. 2.10. CBA3b «MHOMMe KO MHOMM»

[

- Lo

ajieMeHT nepBoro obbekra (puc. 2.9). Hanpumep, B 11 «A» Kiacce
HIKOJIBI Ne 5 MOJKeT YYUTHCS HECKOJbKO YYEHHMKOB, a KOHKPEeTHBIH
VUEHMK TIKOJIBI Ne 5 MOsKeT yIuThcs He Dojiee yeM B OJHOM KJIACCE.

3. «Muorue ko MaorumM». KaxkaoMy aneMeHTy mepBoro o0heKTa MoKeT

COOTBETCTBOBATE MHOMKECTBO 2JIEMEHTOB BTDpE}I‘O, H KaARIOMY 2J1e-
MEHTY BTOPOr0 — MHO’KeCTBO 2JieMeHTOB IepBoro (puc. 2.10). Ha-
NPUMEP, OJIMH IPeJAMeT IKOJbHOH NPOrpaMMBl MOTYT HU3y4aTh
MHOI'HE YHEHWKHW, 1 OAMH YUEHHUE MOMKET U3YVIATh MHOTHE IIPEIMETHI
IIKOJIbHOM TIPOTPAMMBI.

Bonpocbl U 3agaHuna

Yro takoe crpykrypHas HHbOPMAHOHHAS MOAEDL?

Ha npumepe aiinioBoit cucTeMBl Ha BallleM KOMIIbIOTepe ONHIINTE HePapXHIo
ee ypoBHeil.

Onmumure TabJIUYHYIO MOJIENb JIAHHBIX HA TIPUMEpPEe paciiucanus 3aHsATHiL
Hapucyiite nepapxudeckyio cTpykTypy <«KoMibloTepsi» 18 pUMepa U3
nmaparpada.

Omumumdre ceTeByio MOJIENb Ha IPUMEpPE JOKAIbHONR KOMIIBIOTEPHOH CeTH Ballero
].”IEﬁHOI'{J 3aBECHHA.
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MNpoexTHOE 3apaHue

Ia mpumepe taba. 2.1—2.2 npeanoKkuTe pacCTAHOBKY HA3BAHMI mosei s
punpaborku crpyktypsl B/ «Pacyer sapmiatei». VMicnoassyiite cieyionme Kio-
wenpie caosa: «MUO», «macnoprHble JaHHbBIE», <apecs, <OTHeNl», «I0JKHOCTDY,
S JABMEp 3apIUIaThl» B COOTBETCTBHH C HODKHOCTEIO. CBsikuTe 1-10 M 2-10 TabiIs
nepes noae MHAO, a 2-10 1 3-10 vyepes nose JoKHOCTD.

2.5. Mpumep NOCTPoOEHUA MaTeMaTHUYeCcKoW MOAEGAU

HesaBucuMo 0T Bua MOAECAMPOBAHUSA €TI0 OCHOBOM BCEr/la sIBJSETCs
nnopmanus. Maydenne nHGOpManMOHHBIX [TPOIECCOB HE ABIAETCS
(¢Iporoit mpeporaruBoil uHpopMaTHKY, (haKTHUYeCKH T00as HayKa B TOM
i1/I1 MHOH cTelleHu u3ydaeT nHpopMaIio 1 UHGOPMAIHOHHBIE IIPOIECCH
(JuHrBucTHKa — (HopMbl HHGOPMAIMOHHOTO OOIIEHHS JI0jIel, aCTPOHO-
MUl — BU3YaJBHYIO WM 3JeKTPOHHYIO MHMOpMaIuio o crpoeHun Bee-
JICHHOM, COLHOMOrHsT — poJib NH(pOopMaIuu B obuiecTse, OMOIOTHSI — HH-
(hopMaIMOHHBIE IPOIECCHI B JKUBOW IPUPOJAE U T.[.).

MoxHo eme pa3 ckasaTbh, YTO OCHOBHAs 3ajlaya MH(OPMATHKH B 00-
NACTH MOZEJHPOBAaHUs — Ilepexoj oT HedopMalbHOM, HeYeTKOW 3ajadyH
I UeTKOM hopmanvrou moderu. B kayecTBe mpuMepa pacCMOTPHM MOJIEJTH-
poBaHHE TAKOTO IIpollecca, Kak IojeT Tesa, OPOIeHHOro ¢ HeKOTOPON
[114ATTBHOM CKOPOCTBIO T 110/ YTJIOM O K TOPH30HTY.

Ocnoenble unpopmayuontvle xapaxmepucmuxy npouecca:

a) X, Yy — TOJOKEHNE TeIa B IPOCTPAHCTBE, M;

6) v,,v, — CKOPOCTb ABMJKEHMS Tela OTHOCHTeNbHO oceit X m Y,
M/C;

B) a,,a, — YCKOpeHue Tejla OTHOCUTEIbHO oceil X u Y, M /e

I') m — Maccd TeJld, KT,

AJNTOPUTMHUYECKOM OCHOBOM 3TON aHAAUTHUYECKOH MOJIEJIH SBJSIOTCS
sakoust Hpiorona. EquncrBennasa cuma, aelcTByIOmAasa Ha TeJO, — CHJIA
rsokectu P = mg. CrepoBaTesbHO, OTHOCHTEIBLHO OCH Y IPOIECC MOKHO
paccMaTpUBAaTh KakK JBHJKEHHE Tesa, OPOIIeHHOTO BEPTHKAJBHO BBEPX,
{ OTHOCHTEJBHO 0CH X — KaK paBHOMEpPHOe JBUKEHHE, T.€.

a,=-8 a,=0."
Orcropa:
0, () =1y, =0y COSQ v, (£)=1v,, — 8t =v,sina. — gt.
[lonoxenue B IpocTpaHCcTBe B 3a/laHHBIH MOMEHT BpPeMeHH ¢ olnpeje-
JISIETCS CAeAYIOMUMHU (popMyIaMu:

47



2
x(t)=x9+0g,t; Y&)=y, + Doyt — 5—;—-

Takum 06paszom, MaTeMaTHIeCKas MOJE/b ATOTO (PUBNIECKOTO TIPOIIEC
ca OyjieT UMeTh CJIeYIONNI BHJL;

v, (t) =1y cosq;
v, (t)=vysino - gt;
x(t) = xy + 0y cosat;

y(t)=yo +vysinat —gt?[2;
tel0; T], rne T — MOMEHT NaICHUS TETA.

Ha ocHoBanuu 3101 MOJENH MOXKHO HCceaoBaTh npouece. Hanpumep:

a) 3amaB Y = (0 B ypaBHEHWU JBWXEHUS 110 Y W pPelIuB ypaBHEHUE OT-
HOCHTEJIBHO [, onpeneanTs I — obuiee BpeMsi MaAeHus Tea;

6) mosarasi, YTO B CaMOii BEpXHel TOYKe MObeMa CKOpocTh pasHa 0,
1 TIO/ICTABUB JTO YCJOBHE B ypaBHEHHE JIJIsl BEPTUKAJIbHOM CKOPOCTH,
HAaWTH BpeMs MOAbeMa B CaMyI0 BEPXHIOI TOYKY TPAEKTOPHH;

B) IOACTABHUB MOJyvYeHHOe 3HavYeHue T B ypaBHenue x(f), BLIMUCIUTD
MHKCHMEUILH}?ID HaJbBHOCTEL IIOJIETa TeMa.

TakuMm xe 00pazoM MOJKHO OIPEJEJTHUTD €llle HECKOJIBKO ITapaMeTPOB
MOJEJIH, HAIPHMEP YTOJ K FOPHU30HTY, MOJ KOTOPBIM OpocaioT Teso, IpH
KOTOPOM 71l OHOM M TOH K€ HavyaJbHOH CKOPOCTH OVAET JOCTUTHYTA
MaKCHMaJIbHAs JABHOCTD [TOJIETa; YTOJI, O] KOTOPBIM IIPOU30I/IeT TajeHue
Ha 3EMJIKO, M T. 1. CJIBHDBHTEJIBHD, MOMHO MOIIBITATHCH Cl)DpMElJIHBDBE.Th
COCTAB ¥ TIOCJIE/IOBATEILHOCTD JIEHCTBUI TIPY MOJIEJIMPOBAHUM TIPOIECCa
[oJieta Tesia, OPOIIEHHOrO MO YIJIOM K FOPH30HTY, XOTsl, CTPOr0 TOBOPS,
crienurKa MOIETUPYEMBIX 0OBEKTOB BHECET CBOM KOPPEKTUBHBI B aJIro-
PUTMBI MOJIETUPOBAHMUSL.

NMpoexTHOE 3agaHue

Onuimure ¢ UCHOAL30BAHUEM TaAPMOHHYECKHX KoJebaHHil MaTeMaTHIECKYIO
Mojiesb Kosebanuii MasiTHuka WM pabory koaebarenbroro koutypa. Mcenosbsys
MOAYHEHTYIO MaTEMaTHYCCKYIO MOJC/DL, PACCMOTPHTE MﬂTEM&TH‘IECKj"Iﬂ MOIEL
cHcTeMbl OHOJIOrHYECKMX PHTMOB YesioBeka Ha caiite http://ru.wikipedia.org /fwildi/

peayiM30BaHHYI0 Ha KOMITBIOTEPE) MOKHO B OHJIANH-PeKUMe Ha caiTax: http://www,
ritms.ru/,
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2.6. EAMHMUBL n3MepeHuna nHpopMauun

Bbr yske 3HAKOMBI C PA3IUYHBIMK €ANHUIIAMH U3MEpeHUsT IJIHHbI, Mac-
(bl, TEMIIEPATyPBI U 3HAETE, YTO eJHHHIIEH JUTHHEI SIBISETCA METp, CAMHU-
I CHJTBI — HBIOTOH, €AMHUIIEH MACChl — KWUJIOTPaMM | T. 1. M bl HeJIaBHO
[OBOPUJIM O TAKOM CBOMCTBE MH(MOPMAIIMM, KaK Mepa, caef0BaTeIbHO,
lIpaBOMepHA pevb O Koauuecmee ungopmauuu, a IIOCKOJIBKY eCTh KOJu4Ye-
('1BO, TO JOJKHBI OBITh ¥ €IUHUIIBI €r0 U3MEPEHHSI, [Toripobyem omucath
vnanny usmeperus uabopmanun. CymecTByeT MHOTo sIBJIeHHI, KOTOPBIE
MOI'YyT UMETh TOJBKO ABa coctostnus. Hampumep, Brikaouatens ObiBaer
6o BKJAIOYEH, aubo BBIKJIIOYEH, ABEPL — OTKPBITA MM 3aKPbITa, TOK
I IPOBOJIHUKE — Te4yeT WM He TedeT, cBeT — Jubo FOPUT, OO HE TOPUT,
NOMKAD — WAET WK He ueT. Takux npuMepoB MHOXecTBo. Ecim 06001mTh
CKA3AHHOE, TO 9TH COCTOSHUS MOXKHO O003HAuuTh Kak «/[a» man «Her,
it B IlH(prBOITI (I)OpME «1» mma «0», W ABOHHOI (fl)()pmg Takasg equHUIA
H3MEpPeHHUsl ABYX COCTOSIHMM HasbIBaeTCst OGUmon. [Ipu aToM ocHOBHAs
¢/IMHULIA U3MepeHus NH(POPMAIUM B KOMIIBIOTEDPE BK04aeT B cebg 8 6UT
i naseiBaercst 6atim (1 6aiit). ITouemy HaiiT cocTout uz pocsmu 6ut? O6-
paTuTe BHUMaHue, yto 8 OUT MOryT AaTh 256 pasnmunpx koMOUHAIMH U3
HyJaed U eHHHIL

00000000
00000001
00000010
00000011
00000100
00000101

..................

11111100
11111101
11111110
11111111

[Ipu aTom 7 6ut pator 128 komOMHaIML, a 3TOrO HeOCTATOYHO, YTOODI
KaK IO KDMﬁHHaHHH MOCTABHMTE B COOTBETCTBHE ﬁyl{mﬂ JIATHHCKOTO M pyc-
CKOTO aJ(haBUTOB ¥ PA3JUYHBIE CIEIUATBHBIE CHMBOIBI, 3aMETHM, YTO
9 6ur garor 512 kombuHAaIMI, YTO U30BITOUHO.

WMmenno BochbMuOUTHBIN pasMep baiita UCIONIb3YIOT CTAaHAAPTHBIE
KOJIBI, «3alIHThie» B KOMIIbIOTED. JT0 KOAMpoBku ASCIT (American Stan-
dard Code for Information Interchange — amepukamckuii cranzapTHbIit
kox 1 obmena madopmaineit) 1 ANSI (American National Standards
[nstitute — AmepukaHCKMit HATMOHATBHBIN UHCTHTYT cTannapTos). Kera-
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TH, OTPENEJUTh KOTUIECTBO KOMOMHAIIUN OCTATOYHO MPOCTO: €CJIH
umeetcsi N 2J1eMEHTOB, Kax/Ablii U3 KOTOPBIX MOJKeT UMeTh M COCTOSIHUH,
10 0obuIee KoaHyecTBO KoMOunamii coctasuser MY, Hanpumep, umeercs
IATh JTEMEHTOB, KayK/bli U3 KOTOPBIX MOYKET MMETh JBa COCTOSHUS,
Torna M = 2, a N = 5. CnenoBaTtenbso, obiiee KOMTUYeCTBO KOMOWHAIIHIL
MN =25=32.

Mrak, ¢ MOMONIbIO OHOTO OaiiTa MOKHO ONKCATh OAUH CHUMBOJ, OYK-
By, nudpy. C yueTom 3TOTO CIOBO «BeCHa» — 3TO MHGOPMAIUs JIITHHON
B 5 Gaiit. /lya obosnauenns 60abux 06HeMOB HHPOPMAIUN UCTIOIB3YIOT
IIPOMU3BOIHBIE eUMHUITB — Kunobaim (1 Kbaiit), uto cocraBiasier nmpumep-
HO 1000 Gaiit, man tounee 1024 Gaiit kak 2 B crenenu 10. CyniecTByior
1 Oosbiine Mepsl: MerabaiiT, rurabaiit, Tepabaiit:

1 xuwrobaiit (1 Kbéaiir) = 1024 Gaiir;

1 merabaiit (1 M6aiit) = 1024 xunobaiit = 1024 - 1024 Gaiir;

1 rurabaiir (1 I'6aiit) = 1024 merabaiit = 1024 - 1024 kunobaiit =
=1024-1024-1024 6aiiT;

1 Tepabaiit (1 T6Haiit) = 1024 rurabaiir.

. Bonpocbl U 3afaHuA

|J.. i

1. Obochyiite BBIOOP eMHMIl H3MepeHHs HHMOPMALMH B KOMIIbIOTEPE — OUT
n Oaiir. Kak onu cesazanpr?

2. CxonbKO pasauyHbIX KOMOMHAILMI eMHUIL U HYJeH MoxeT ObITh 3alUCaHo

B omHOM Oaiite? OObsicHUTE, KAKUM 00pa3oM MOKHO MCIIOJIL30BATh 3TH KOM-

Gunanun st ob6o3Havenns 6yks u udp.

HasoBuTe OCHOBHBIE H IIPOU3BOIHBIE €MHUIILI HAMEPEHHsT HH(DOPMAIHHL.

Ckoabko Gaiit B 2,6 I'GaiiT?

Yro Goapine, 36 Koaiit wmun 0,000037 ['Gaiir? Obocuyiite cBoil oTBeT.

G W

2.1. Cuctembl CYUUCACHURA

C camoro paHHero JeTcTBa HAC Y4aT CUATATH, YTOOBI MBI YMEJTH OIEHH-
BaTh KoJndecTBO. Kakasi pasHuia Mexay 4uciaoM u xojaudectBoM? OHO
M TO K€ KOJMYECTBO MOJKET OBITh BBIPAXKEHO PasHbIMKM YMcaaMu. Yucia
3anuchBaTCs ¢ nomowbio uudp. He caepyer nyrars noustust: uugpa,
YHCJI0, KOJIMYecTBO. Mcnoab30BaTh TEKCTOBYIO MH(MOPMALMIO [I03BOJISIET
an(aBUT, a KOJTMYECTBEHHYI0 — CHCTEMbI CUMCIIEHUSL.

Cucrema cuncieHMsl — 9TO cUCTeMa 0TOOpasKeHus TI000ro Yucia ¢ 1o-
MOIIIBIO OIPAHHYEHHOTO KOJHYECTBA YCIOBHBIX 3HAKOB, HA3bIBAEMBIX 11H-
paMHu.

JaBaiite mokaxkeM, 410 1H(pa — 9TO YCAOBHBIN 3HAK JIJIST 3aAITHCH YHCEL.
Bospmem uncio 8136 547. Teneps npeacrasum cebe, uro nugpa 3 0bo-
3Havaercs kak /A , mudpa 4 kak [, mudpa 5 kak O, octanbHble ke 1ADPHI

50



nerasnenb npeskauMu. Ipu rakux ob6osnavenusx nudp Hamre yuciao 6yaer
HHJSIEeTs Tak:

81A6 007,

[{ax BBI fiymaeTe, H3MEHHMJIOCH JIM KOJIMYECTBO, KOTOPOE OIpe/esIsieTcs
M uneaoM? Koneuno, ver. MamMeHnsica B caMOro 4ucia, 7a M TO IMo-
[OMY, YTO U3MEHHUJIUCh YCJIOBHBIC 3HAKH, HA3bIBaeMble I[U(pPaMH.

Tpyano onpenenuTs, CKOJbKO BCEr0 CYHIECTBYET CHCTEM CUMCJIEHUS.
(‘kopee Bcero, OECKOHEYHOE MHOMKECTBO. TeM He MeHee WX MOYKHO pasjie-
(WTHh HA JIBe TPYIIIBL O3UIMOHHBIE M HEIO3UIMOHHbBIE. B nosuuuonnsx
(HCmeMax cuucaenus Bec U@pel 3aBUCUT OT MecTa (MO3UIUH ), KOTOPYIO
(114 3aHMMAaeT B YHCJIe,

MBbI IOMHIMM, YTO B 3aIIMCH YHCIA UCIIOIb3YIOTCS MO3ULUH (Pa3psiibl)
(*JIMHHLL, IeCATKOB, COTEH, TBICSY, JECATKOB TBICSY, T. €. YMCJI0 MOMKHO IIpejl-
(TABUTDH B CJAEAYIOIIEM BUIE:

35876=6-1+7-10+8-100+5-1000+3-10 000 .

Indpa 5, Bxoasmas B yucao 35876, obo3HAYAET NATH THICAY, TOTOMY
'TO OHA HAXOJHUTCS MMEHHO B TOH IIO3HMIIMM, B KOTOPOH YKa3bIBAETCH KO-
JIMYECTBO THICSY, WM, WHBIMH CJIOBAMH, MMEHHO HaXOMKIeHHe B JaHHOH
HO3UITHN ompeniesiseT ee Bec. B uncie 68952 Toxke ecth unudpa 5, HO ee
ec, onpeenaseMblil MO3UIMeENR B 9TOM YHCJIe, COCTABJSIET IISITh AECATKOB.

B nenosuyuonnvix cucmemax cuucienus TakoM 3aKOHOMEPHOCTHU HET,
1.e. Bec uu(pbl He 3aBHUCHUT OT €e MMO3KMIMK B dyncie. Kiaccuyeckuit nmpu-
Mep HEeMO3UI[MOHHOU CHCTEMBI CYUCAEHUS — PUMCKasl CHCTeMa, KOTopast

HCIIOJIb3YETCS IO CHX I0P, IIPaB/ia B OCHOBHOM /Jisi HyMepaiuu. Paccmo-
+1 -1
TPUM mpHMep u3 ABYX puMckux yucen: II m IV. JleBast nucdpa B obonx

uncaax — eguHuNA. B nepBoM ymcie ona uMeer Bec +1, a BO BTOPOM 4YHC-
ae —1.

Kak Bpl monumaete, Takie CHCTEMBbI CYMCJICHUS MMEIOT IIPaBo Ha cylile-
CTBOBaHME, HO IO MPUYMUHE OTCYTCTBUS YETKUX BECOBBIX 3aKOHOMEPHOCTEH
OHHM HETIPUMEHMMBbI JIJIsT KOMITBIOTEPHOH 00pabOTKKu WHMOPMAIIH.

Ocobbiit mHTEPEC M3 MO3UIIMOHHBIX CHCTEM /ISl HAC IIPEJCTABISIOT
TaKHe, Beca KOTOPBIX SBJSIOTCS YJEHAMH Ie€OMETPHYECKOI ITPOTPECCHH.
PaccMOTPUM HECKOJIBKO PSIZIOB YHCEJI:

1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048 ...

1, 3,9, 27, 81, 243, 729, 2187, 6561, 19683, 59045 ...

1, 4, 16, 256, 1024, 4096, 16 384, 65 536, 262 144 ...

1, 5, 25, 125, 625, 3125, 15625, 78125, 390625 ...

Yro obmero B aTux pagax umcen? Kaxmpoe ciaemyiomiee 4HCJIO0 B HUX
MOJIYYAeTCsl U3 MPEAbIIYIIEro MyTeM YMHOKEHUsI €r0 Ha KOHKPeTHOe Yuc-
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n0. B nmepeom psiny 210 2, BO BTOPOM 3, B TpeThbeM 4, B YETBEPTOM
H T. .

|

Taxoi psin ynces HA3BIBACTCS 2E0MEMPUUECKOU NPOZPECCUEl, CAMU Y10l

Jia pAfda — 9TO YAeHbl E&'GME?HPH‘JEC?CGII npozpeccuu, a TO YUCI0, YMHOKa)

Ha KOTOPOE MPEeAbIAYIIHI (MK 7-i) YIeH IPOrpecCur, Mbl IMoJaydaeM I

ciaenywmui, unu (n + 1)-i, apiasercs snamenamenem 2eomMempuiecKko

npozpeccuu, 0603HAYNM €ro p.

BUJIE:

64572187=7-1+8-10+1-100+2 - 1000+ 7 - 10 000 +
+5- 100000 + 4 - 1000000 + 6 - 10000 000

M B BHJIEe TaOJIMIBI 110 BeCaM NO3UIMH ¥ IpaM B 9TUX TMO3ULHUAX:

Bec noguimn....1 10 100 1000 10000 100000 1000000 100000000
ET 78 1 2 7 5

5] 4 6
BH,I[HD, 4YTO Beca HpHBBI‘-[HDﬁ HaM ,[[ECHTI’I‘-IHDfI CHCTEMBI CHHMCJACHMA

SIBJIAIOTCS YJIeHAMH FeOMEeTPUYEeCcKOH IIpPOrpeccuy, 3HaMeHaTeJeM TaKou

nporpeccun Beictynaer uucyao 10, t.e. p = 10, ono HazpIBaeTCS 0CHOBAHU-

eM CUCmembl CUUCTeHUs], a CaMa CHUCTeMa Ha3bIBACTCS P-PUYHOU CUCTEMOU
CUHUHCAEHUA. BHHHIHEM TEnepb YHCI0 U3 T&ﬁﬂﬂl]’,hf C HCIIOJIB30BaAHHEM CTE-
medeil yuca 10 — ocHOBaAHUS AECATHUYHON CUCTEMbI CUMCJICHWS:

64572187 =7 -10°+8 - 10"+ 1 - 10>+ 2 - 10> + 7 - 10% +
+5-10°+4-10°+6 - 107,

TETIEPI:- TIUHpOﬁYEM darucaTb rnpeacraBjeHud Yucaa rno CreneHsaM OCHO-
BdHHA p-pwmoﬁ CHCTEMBI CUHCJIEHH! B Gﬁ]ll&M BHJIE:

ap"+a, 1p" +a, p"t+.. +

+ayp® + ap' + app’, (2.2)

0

:

[aBaiite Tenepb NpPeACTABUM JecsaTUuHoe uncsio 64 572187 B Bec{mmﬁ'

2.1)

rje a; — uudpa, HaxoAsasicsl B O3ULIMY, uMeroniel seci=n,n— 1, n— 2,
vy 2, 1, 0 cootrBeTCcTBEHHO, n, n — 1, m— 2, ..., 2, 1, 0 — Beca no3uIHIA, UK
CTelleHb, B KOTOPYIO BO3BOAUTCS p B AaHHOH IO3UIMH; P — OCHOBaHuUe
CHUCTEMBI CUHUCJIEHHS,

Ho Bejb 4MC10 MOKET MMETh M IPOOHYIO YacTh, a Beca MO3UI|i B Apob-
HOW 4YacTU — 4Mcaa OTpuliaresibuble. PaccMoTpuM npuMep AecsTUYHOIrO

npobroro ynciaa 0,874562. Beca nosuiuii, ecim WATH OT JIECATUYHOI 3a-
ISITOM BIIPABO, TAKOBBI:

btk R 5 15 1
10" 1007 1000" 1000" 100000 1000000°
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[Lcom MCIIONIB30BATE AeCATHYHBIE pobH, TO Beca OYIAYT BBHIIVISAETDH
Lieytomm obpaszom:

0,1; 0,01; 0,001; 0,0001; 0,00001; 0,000001,
WAL TO JKe caMOe C MCIIOJIb30BAaHUEM OTPHIATEIbHBIX cTenened yucaa 10
1075 1075 107 107% 1075 107
SHAYKT, aHATOTHYHO 3armcH (2.1) mpeasroskeHHoe APOOHOE YUCTO MOK-
HO NPEJICTABUTE TAK:

8-101+7-102+4-10%+5-10%+6-10°+2- 1075

(CaiemoBaresnbno, Beipaskenue (2.2) s yuces, MMEIONMX KAK LEayIo,
(1K 1 POOHYIO YaCTh, IPUMET CJAEAYIOUIMI BUL:

a,p" + @y PN+ a, o p"t + L+ ap® + ap' + ayp® +apt +
-2 —m
+a,pt + .. +a,pm. (2.3)

MBI TOBOPHJIEL O TOM, UTO JII0Oasg crucTeMa CYHCJIEHHs UCTIOIb3YET Orpa-
HIYCHHOE YHCJIO YCIOBHBIX 3HAKOB — 1HQpP. OKasbIBAETCs, YTO KOJIHYECTBO
DX 3HAKOB PaBHO OCHOBAHMIO CHCTeMBbI p. W JielicTBUTENILHO, B JIeCATHY-
oI cucteMe ux gecsats, ato 0, 1, 2, 3, 4, 5,6, 7, 8, 9. A cKOJIBKO UX JIOJIXK-
110 ObITh, HAIPHMED, B NIECTEPUYHON CHCTEMe CUMCJICHHMS, T.e. Korma p = 6,
[ lupp Gymer mects, ato 0, 1, 2, 3, 4, 5. A B BocbMepuuHoii? Bocems, 910
01,2 3,4,5,6,7.

ChopmysmmpyeM npasuio: KOTUYecTBO Hdp B p-pUYHON CHCTEME CUMC-
JICHUST paBHO p, ipuyeM a1o 1udpsl ot O g0 (p — 1).

Kax ObiTh, ecyiu ocHoBanue cucreMsl O6ousbiie 10, Hanpumep 12 wim 16?

B sToM ciyyae Ha MOMOIIb TIPHXOAAT OYKBBI JJATHHCKOTO aidaBuTa: A,
B, C, D u .1 IlpaBaa B aTOM cjIy4ae OHM Ha3bIBAIOTCA yiKe He OyKBaMH,
a mudpamu. FTak, ocHOBaHME CHCTEMBI CUMCIEHHS MOMKET ObITH JII0OBIM,
BCE CHCTEMBI PABHOIPABHBI, HO TEM HE MEHEe Mbl MCIIOJIBb3YEM JIECATHIHYIO
cucremy cumcaenus. Ilpuunna npocra: Ha pykax 10 manpueB — 370, Ha-
BEPHOE, W €CTh HAIIl TIEPBbIN «BBIYHCITUTENbS .

Ocob60 mbl OyeM elle paccMaTpHBaTh ABOMYHYIO CUCTEMY CUMCJIEHH,
IOCKOJIbKY OoHa Oojiee yioOHa Uis MCIIOAb30BAHUSl B KOMIIbIOTEpax. MBI
YK€ TOBOPUJIY, YTO OJWH JIBOMYHBIA Paspsiji, KOTOPBIH MOKET COHEpPIKATh
6o «0», 1160 «1», nnaue HaspiBaeTcs 6UTOM, T.e. nopuus uHdopmaun
B 1 6uTt 10 M ecthb MbHO «0», OO «15.

OCHOBHBIM 2JIEMEHTOM, KOTOPBIH XpanuT 1 Our urdopMaluu B KOM-
[MBIOTEPE, SIBJISACTCS mpuzzep. J1yisl XpaHeHUsT HECKOIBKUX OUT mHbOpMaIii
HCIIOJIB3YIOTCH CTOJBKO 9JIEMEHTOB, CKOJIBKO OMT Hafo XpaHuTh. Kak mnpa-
BHJIO, 9TH DJEMEHTBHI M €CTh TPUITEPBI, B 9TOM CJIydae OHM 06pa3yioT WH-
TErpajibHYIO CXeMy, KOTOpasl HasblBaeTcs pezucmpom. Ecau nmomnsiTaThes
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math 6osiee CTPOroe OnpefieieHre, TO PErucTp — 3TO COBOKYIHOCTD 371e-
MEHTOB, KOTOpbl€ MOTYT IIPMHUMATh, XPaHUTb ¥ BbIAABaTh MHMOPMALKIO
B KoMIIbIoTepe. Kak MBI y3HaeM 1o3sKe, PETUCTPhI UTPAIOT OYeHb OOIIBIIYIO
poJib B paboTe MUKPOIIPOIIECCOPA KOMIIBIOTEPA U JAPYTHX €ro yacTeii.

Bonpocbl U 3afaHunA

|
1. Yro HasbBaeTCA CHCTEMOM CUMCIEHMS? |

2. Tlpusejpure JOKa3aTeJbCTBA TOro, 4yTo Hudpa He OoJiee YeM YCIOBHBIN 3HAK.
Kaxuie pasimnausi Mexay moHsaTisMu: wudpa, uneno, konudectso? Obochyiite
CBO€ MHEHHE, .

3. Tlouemy jecATHYHAS CHCTEMA CUMCJIeHHA Haubojiee MPUBBIYHA ST HAC? |

4. Cronbko mudp 1omKHO OBIT B ceMepUYHOi cucTeMe cuucaeHus? Moxer ju
g pa 8 BXOAUTH B COCTAB BOCHMEPHYHOI CHCTEMbI CUMCICHMS ? |

5. UYTo Takoe Bec MMO3UIMM B CUCTeMe cuMcieHua? MMeercs aecsaTHyHOe YMCI0
324 512. Kaxoil Bec MMeeT KaKaas IO3HIIHs?

2.8. Moaenb nepeBopa UMCEA U3 OAHOWU CUCTEMbI
CUMCACHUA B APYIYIO

[lepeBoa yncen U3 OIHOM CUCTEMBI CYMCIEHUS B APYIYIO MOJKHO IIPO-
BOAMTH 10 obiueMy npaBuiy. [lis TOro 4TobB! [MeIoe YHCIO U3 CUCTEMBI
CUHCJIEHHSI C OCHOBAaHHEM Py NIePEBECTH B CUCTEMY CYMCJIEHHs C OCHOBa-
HUEM Py, HY’KHO TIOCJI€ZIOBATEIbHO JIEJIUTh €TI0 Ha Py, BRIPAKEHHOE B CUCTE-
Me C OCHOBaHHEM p,. Pe3ysbraT — OCTaTKu OT NPOMEKYTOYHBIX JIeJIEHHH, J
3anMCcaHHble CIIPaBa HaJeBo. *

Hampumep, Hy:KHO JecaTUYHOE YUCI0 47 IepeBecTH B MIECTHPHYHYIO
CHCTEMY CYMCJIEHUS:

_4716
42 76
3 61

X, ~
Taxum obpaszom, 47 = 1154.
WNnu pecaruunoe uncao 136 mepeseneM B BOCBMEPHYHYIO CHCTEMY

CUMCJICHM .
_136|8
136 178

0 16 2
‘\1/
Taxum obpasom, 136;¢ = 210;.

Temnepb monpobyeM MepeBecT! AeCATHIHOE YUCJIO B CHCTEMY CUMCIIEHMUST
¢ ocHoBarueM Oombme 10, Hanpumep B 14-puynyio. OyeBHaHO, YTO NIPH
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[0CJIeIOBATEMBHOM eJIeHHH Ha 14 y HAC MOTYT TOJIYYaThCST IPOMEXKYTOU-

ipte octatku oT () 1o 13, 1 mpUBBEIYHBIX MDD HaM He XBATHT. ¥ CJIOBHMCS

0 caenyiomux obosHayenusx: 10 — A; 11 — B; 12 — C; 13 — D.
[lepeBenem mecsatuynoe yucyio 251 B 14-pUYHYIO CHCTEMY CUUCIIEHHS:

_251| 14
238 17|14
13 14 1
Nt
C y4yeToM Halllell JOTOBOPEHHOCTH O «HOBBIX» IHU(MPax MMeeM:
25119 = 13D14.

MurepecHo, xak 6yaeT BHIJISAETh AeCATHYHOE Yucao 251, HampuMep
£ ITHTEPH‘-IHDIL"I CHCTEME CHHCIIEHHA:

_251 5
250 50

—
C":'

Takum obpasoMm, 2514 = 13D, =2001 ;.

HH ITOM IIPHMEPE MBI XOTHM BEPDHYTBCH K BBIBOAY, 9T0O YHCJIO0 M KOJIH-
4eCTBO — IOHATHUS pasHble. Temepb MOKHO OOBSICHUTH 3TO, CKA3aB, 4TO
B PA3IMYHBIX CHCTEMAX CYMCIEHHS OHO U TO e KOMMYECTBO BBIPAKAETCH
pa3sHBIMM YHCJIAMHU,

Yrobel yOeAUTHCS, YTO TIEPEBOA BBIMOJHEH MPaBHIbHO, HEOOXOAUMO
cZieIaTh 00paTHBIH epeBo. JTO AeJAETCs IyTeM «PaCIUChIBAHHUIY> YHCIA
[10 CTEIeHsIM OCHOBAHMS B COOTBETCTBHUH C mpaBuioM (2.2).

[Iepesenem uucao 13D u3 14-puyHOil CUCTEMBI B I€CATHYHYIO:;

13Dy = D - 14° + 3. 14! + 1142

C yyeToM HamIMX A0rOBOPEHHOCTEl 00 0603HaUeHHHN (PP JATHHCKUMHI
OyKBaMH MOJIYYHM:

13Dy =13 -14°+3-14'+1-142=13 - 1+3- 14+ 1 - 196 =
=13 + 42 + 196 = 251,,,

[TepeBenem uucno 2001 u3 nATUPUYHON CHUCTEMBI B I€CITHYHYIO:

20015 =1-5°+0-5'+0-52+2.5% =
=1-14+0-540-25+2-125=1+0+0+ 250 = 251,

yﬂﬂﬁHEE “«PACIIHMCBIBATE?» YHCJId 110 CTEIIEHAM, HAYHHAA C MJIdANTHX
paspsiioB.
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Hapn yucnamu, npeacTaBjieHHbIMA B Pa3/IMYHLIX CHCTEMAX CHHCJICHHI,
MOXKHO BBIIIOJIHATD apugbmemuu&xue onepauuu Tak e, Kak 9TO MbI JleJlaéM
¢ eCATHYHBIMUA yncgamMu. CIOKHM B CTONOUK ABa ITATHPHYHBIX YHCJIa:

N 24324
43243
123122

[Touemy mosyumics Takoil pesyabrat? BoimuineMm uymcia 1o nopsaaky
B IATEPUYHON CHCTEME CYHCIEHUS: |

0,1, 2, 3,4, 10, 11, 12, 131420212223243{]3132333440|

41, 42, 43, 44, 100, 101, 102, 103, 104, 110, 111, 112, 113, 114, 120 ..

BernoMHuM, YTO B 9TOH CHCTEME eCcTh TOJBKO TsiTh 1ugp, ato 0, 1, 2, 3,
4, v nocye yncna 4 caenyer 10, mocne 14 — 20, nocne 44 — 100, nocne
444 — 1000 ¥ T. 1., T.€. OCYLIECTBIISIETCS TIEPEXO B CJAEAYIOULYIO TIO3ULIHIO |
(paspsn).

A renepp cioxum gBa 15-puunbix uucaa. [{udper o910l cucreMsr Ta-
KOBBI:

0,1,2,3,456,7,8 9 A, B,C, D, E.

4 1CD93

SEBA4
71547

Bonpocb! ¥ 3ajgaHunA

1. HMmeerca 16-puunoe apobuoe uncno 1A34C,2B9. [lepeseaure ero B gecsariy-
HYIO cucTemy cuncienus. Mcnonpayiite npasuno (2.3).

2. Kakoe uncio otobpaxkaer Oosibiiee KOJHYeCTBO — naTepuuHoe 4123 uau

16-puunoe 21B? ObocuyiiTe ¢BOii OTBeT.

Haitmure cyMMy ABYX jeBsitepuunbix uncen 2854,63258 u 8745,3775.

O6bacHnTe MOJYYeHHBIH B MOCJAe/HeM NpHUMepe naparpaga pesyabrar, uc-

MOJIB3YS YHCHA, BHITHCAHHBIE 110 TTOPAAKY B 13-PHYHOIT cHCTEME CUHCIEHUS:

0,1,2,3,4,5,6,7,8,9,A, B, C, D, E, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 2A,

2B, 2C, 2D, 2E, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 40,

41, 42 ...

5. Bemumure nmo mopsAgKy 4HciIa B BOCBMEPUYHON cucteme cumncienus. Ipes-
CTaBbTE BOCBMEPUYHOE YHCIO 7 B JIBOMMHOM CHCTEME CUMCIAeHHS. U TO MOYKHO
CKa3aTh O KOJHUYECTBE TPUITEPOB B PEIMCTPE JLISI BOCBMEPHYHBIX KOJIOB B KOM-
neiotepe? [louyeMy OHM HA3BIBAIOTCSA TPHALAMM?

-~ w

MpoekTHoe 3agaHune

Pedepar «/[Bonynoe KoAMPOBaAHHE U KOMIILIOTEP» HEOOXOAUMO BBIMOJHHTL Ha
OCHOBE HECKOJBKHX TEM KYpCA. HO,I[I'DTOBBTE pasneis O BHIax MOSHITMOHHBIX CH-
CTeM — TI0YeMY MMEHHO TMO3UITMOHHBIE CHCTEMbl HAULIH IIMPOKOE NMPHMEHEeHHE
B KOMIbloTepHOH Texauke? Obocuyiite napsl nousitaii 6ut U Tpurrep, Hailt u pe-
ructp. Mcnonbayiite 3aganne Ne 5 k naparpady B kauectse npumMepa.
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2.9. ABoMuHaA U WecTHasULaATepUUHAN CUCTEMbI
CUUCAEGHUA KaK MOAEAL NPEeACTABACHUA UUCEA
B KOMMbIOTEpE

JIBouyHast U 16-puvHasi cMCTEMbl CUMCAEHUS TTPUHITHITHAIBHO HUYEM
¢ OTJINYAIOTCS 0T APYTUX CUCTEM, KOTOPbIE MBI paccMaTpuBain. Tem He
MeHee OHM IIPEACTAaBASIOT 0COOBIN HHTEPEC TOTOMY, UTO YA0OHDI IS UC-
110JIb30BaHUSA B KOMIIbIoTepax. CHavyana o IBOMYHOHN cucTteme. Bul yike
[IOHUMAETE, YTO MCXOs U3 0OIIero npasuia, OCHOBAHUEM 3TOH CHCTEMBI
jipastercst uucao 2, r.e. p = 2. B weit pomkno 6v1Th p nudyp, T.e. nse,
i ugpet atu ot 0 7o (p — 1), 1.e. 0 u 1. OcHoBHOE KauecTBO, KOTOPBIM
jlosker obaagars ai060it «obpaboTunk» uHboOpManyuu, OYAb TO YEI0BEK
IJIM KOMIIBIOTEP, — BTO CIocOOHOCTh 3anomMuHaTh. Mudopmaituio, moxa-
Neskamyio o6paboTke, HYKHO TOMHUTH MJIM, WHAYe, XPaHUTb. Bbl HaBep-
lsika ToMHUTE TesaedoHbl Apy3e, MeHa U (haMUJIHH JIOOMMBIX CIIOPT-
(MEHOB WJIM apTUCTOB, JAThl POKIEHHUS POJAHBIX M OJU3KHX JIOJ€H
Il MHOTOE Jipyroe. B HYKHBIH MOMEHT BbI «HM3BJIEKaeTe» HeOOXOMUMYIO
nnopmanuio U3 naMATH K HcIonb3yere ee. Hayka npeanosaraer, 4To
eJopedecKas 1aMsaTh COCTOMT M3 OTACNLBHBIX 3JIEMEHTOB — HEfIPOHDB,
KOTOPBIE, K COKAJIEHUIO, MOTYT U «JIOMATbCS», TOI/IA HACTYIIAET TSKeJas
OoJie3Hb — yTpara nNaMsTH, Bpayd Ha3bIBAIOT ee aMHe3nel. [laMars KoM-
ILIOTEPOB TOMKE COCTOUT U3 OT/EIBHBIX DJIEMEHTOB, CBOCOOPA3HBIX «KOM-
LIOTEPHBIX HeliponoB». Ho aTH ajieMeHTBI HCKYCCTBEHHBIE, T. €. SIBJISIOT-
¢y TBOPEHHMEM YCJIOBCKA.

CocpepoToyuMcst IIOKa Ha 3allOMUHAHMKM YHUCJA0BON MHMOpPMaIlHH.
Kazamoch 61:1, qero IIpD]]_IEZ HY@AHO HCIMOJIB30BATDL IIPHUBBMHYIO HAM necs-
Tuunyto cuctemy. He nomydaercs. Cyaure camu — B eCSATHYHOM cucTe-
me 10 mudp, 3HauuT, KaxAbli 2eMeHT namMaT poJked umers 10 pas-
JIMYHBIX [TOJI0KEHHUH, ¥ He TIPOCTO MOJOKEHUI, a YCTOHYMUBEIX, (PUKCHPO-
BAHHBIX TOJOXKeHHH. Panee Mbl 0OCY/HIN 2JIeMEHTBI, HMEION[HE JIBa
YCTOWYUBBIX TIOJIOMKEHUS], KOTOPBIE MOKHO OTTHCATD ABYMS COCTOSTHHSAMU:
«jla» WK «HeT». Kaxkjoe U3 aTHX ABYX COCTOSHUM MOKHO O0O3HAYMTD,
OJHO KakK ¢U$-, APYyroe — Kak «1». Ho ato ne urto HHOE, KaK JABOMYHASA
cucreMa cuucjaeHus. Bor oH U «koMmmbioTepHbIN- Helipon». ViMenHo 310
(JGCTDHTE‘JIBCTBD H ABJIACTCAHA HpH‘I]’IHOfI TOro, 4YTO ABOMYHAS CHCTEMa 3a-
HUMaeT 0coboe MeCTO Cpefiy JAPYTUX CUCTEM CYHCIIEHHS, C €€ TIOMOIIBIO
naubojiee mpocTo onucaTh paboTy MCKYCCTBEHHOTO 3JIEMEHTa HaMsATH
KOMIIBIOTEpA.

JlBoMuHas cucTeMa CUMCAEHMSI CTPOMTCH II0 TEM JKe IIpaBujaM, YTO
M OCTAJBHEIE IMO3HUITHOHHBIC CHMCTEMBL Bossmem AeCATHYHOE YHMCJI0, Ha-
npumep 97,31, U npejcTaBUM €ro B JBOMYHOH CHUCTEME CUMCJIEHUs, MPH
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JTOM B CMEHNIaHHOM YHCJC IeJdad H I[pDﬁHaH HaCTH IMEPEBOAATCH 110~
PasHOMY: LieJjasd — IIyTeM ITOCHEJOBaATCJIbHOIO ACJEeHHA Ha OCHOBaAHHC
CHUCTEMBI, B KOTOPYIO OCYIIECTBJIAETCA TIEPEBOMI, a jIpOﬁHH,H — MOYTEM T10-
CJAEOBATE/IBHOIO YMHOMKEHHA. PE3}‘J]I}THT JKe 3allMChIBAETCA COBMECTHO,
HYEpe3 3alsATVIO, B JaHHOM CJay4dac 3TO ABOMYHAM 3allsTasd:

g?lﬂ: liﬂﬂﬁﬂ'lz

_97 \_?-T

96 48| 2

1 48 24| 2
0 24 12]2
0 12 6

0

2
6 3|2
0 2 1

1.

0,31,0=0,0100111101,

0,31-2=0,62
0,62-2=1,24
0,24-2=0,48
0,48-2=10,96
096-2=1,92
092-2=1,84
0,84-2=1,68
0,68-2=1,36
0,36-2=0,72
072-2=1,44

Kak BbI MOKeTe 3aMETUTh, Mbl BHIOpaJM TOYHOCTb TEPEBOia APOOHOIL
YaCTH JIO JECSITOro 3HakKa IocJie ABoMYHOoM 3angarod. Ha kaxmom mare no-
JIyYEHHOE 3HAYEHHE LEeJIOH YaCTH UCIIONb3YeTCs B «COOpKe» APOOHOM YacTh
JIBOMYHOTO YMCJIA.

Takum obpasom,

97,314y = 1100001,0100111101,.

Teneps cocraBum Tabimily, B BEpXHeil CTpoKe KOTOpoi OYyAyT Beca Imo-
3UIIHI, a B HIDKHENH — HU@PBL IBOUYHOTO YHCJA, HAXOAANIUECS B 3TUX
nosurEax (Tabmn. 2.4).

!58



Tabauma 2.4

Llenas yacthb Jlpobuast yacTnb

2{: 25 24 23 22 21 20 9-1 2-2 2~3 2-4 2-5 2-6 2-? 2-8 2-9 240

lff170(0j0jo0j1jo0j1j0}(01 ;1111011

BeinosHuM 06paTHBIN NTEPEBOJT 1IeJIOH YacTH, UCIIOIb3Ys MPUBEIECHHYIO
Tabnury:

1-2541-2240-2940-2240-224+0-2'+1-2°=
=64+32+0+0+0+0+1=097.

Tenepb aHAJIOrHYHO TIepeBeneM APOOHYIO YacTh:

0-2141-2240-234+0-2%+1-2%41.2641.274+1.28%4
v0-29+1.210 9. Ly Lo g Ly Ly Ly
27 48 16 32 64
{ 1 { {

ey Lo L Lo

128 256 " 512 1024
“Lioser Lisoy Ligss Logy Logp L
4 32 64 128 256 1024
_26+32+16+8+4+1 _ 317

1024 T 1024
OnpemenumM MOrpelHOCTh NePeBojia APOOHOIH YacTH:
IT = 0,31 — 0,30957 = 0,00043.

1=

= 0,30957.

Taxum obpasom:
1100001,0100111101, = 97,30957 .

M3BecTHO, YTO YMcia OBIBAIOT OTPHIATEIbHBIMH M IOJIOKHTEIbHBIMH,
a ellle ecThb HOJb, KOTOPBIM 3HaKa He mMeeT. B IBOMYHOI cucTeMe MUHYC
obosHavaercsa kak «1», a munioc kak «0». Bl cripocuTe: a Kak ke HOJb, OH
Belb He uMeeT 3Haka? B KoMIbioTepax, KOTOpPbIEe MCIIOAb3YIOT ABOMYHYIO
CHCTEMY CYUCICHUS, HOJMb — 3TO MOJOKUTEIHHOE YHUCIIO.

IIpexe yem NpPUCTYIIMTH K paccMOTpennio 16-puyHoi crucTeMbl cumc-
JIeHW$, TOTOBOPHM HEMHOTO 0 KOMOMHATOPHKE — OJIHOM H3 pa3/iesioB
MaTeMaTHKH. 3HAHHE OJIHOTO U3 IPaBUJI KOMOMHATOPUKH OY€Hb IIPUTOJIHT-
csa B ganpHenieM. Bot ato npasuino.

Ecnu umeercs n 3/1eMeHTOB, KaKIbIH U3 KOTOPBIX MOKET UMeTbh M co-
crosinuit, 10 K — obliee KoJH4ecTBO KOMOMHAIIMNA 3TUX DJIEMEHTOB —
onpesiessieTcs Kak

K=M"
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JlaBaiiTe MPUMEHUM 3TO TIPABUJIO K IBOMYHBIM KoMOuHaImam, Oves
HO, YTO JJIsl ABOMYHOM cHUCTeMBbl cunciaeHuss M = 2 Bcerga, nbo Kax
JABOMYHAA MO3HUITUA B YHCJIE MOMKET HMETh TOJIBKO JIBa COCTOAHM . «0» u @1
(Takue ABOMYHbBIE NO3MIIMHK €llle Ha3bIBAIOT JBOMYHBIMH paspsiiamMu), a
ecTh He YTO WHOE, KaK KOJIMUECTBO PACCMATPHUBAEMbIX IBOMYHBIX PA3Psiion
Hanpumep, Kak MOACYATATH, CKOJIBKO KOMOMHAIIAH MOTYT COLEPIKATD IISAT
MBOMYHBIX PaspsoB? B COOTBETCTBUM € paCCMOTPEHHBIM TpaBHiioM M = 2
an =5, 3HAUUT KOJHUUECTBO KOMOUHAIIMIA

K=2°=32.

Panee MbI TOBOPHJIM O TOM, YTO OCHOBHOU €MHULIEH U3MEPEHHS KO~
yecTBa HH(MOPMALMK ABJAsgeTcs 0T, a OH B CBOIO OYepPe/b COCTOUT U3
BOCbMH OHT, T.€. U3 BOCbMHU 060uynbix paspsoos. Ctpykrypa baiita uMeer
CJIEAYIOMIMI BUJT

Pagjiesium 5Ty CTPYKTYPY Ha JIBE YaCTH, TOT/IAa B KayKA0M OymeT 1mo ue-
Thipe 6uta. Yernipe Gurta MoryT fath 16 kombGuHarmii (2 B crenenu 4). Bor
9TH KOMOMHAITUH:

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

MO OE> OO W~ O

Takum obpasom, cucTeMa CYHCIEHHs, KOTOpas 3/eChb ONKMCaHAa, —
16-puunas. MOKHO cenaTs BHIBOM, 9TO cojepkumMoe Oailta MOXKeT ObITh
npeacTasieHo AByMs 16-puuHbIMH HudpPaMu, UK UHAYE 08YMs mempa-
Ba.uu. A 3aTo, KOHEYHO, HAMHOTO YIICIﬁHEB I BOCHPHHTHH, TeM BOCEMD
JABOMYHBIX HyJel ¥ (uiu) eauunll. BosbMeM HecaTHYHOe YUC/I0, HallpuMep
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40 /8, n nepesenieM ero B 16-puuHyIo CHCTEMY CUMCIIEHHS 10 U3BECTHBIM
WM T paBHIaM:

_ 87|16
80 5
?/
0,78 - 16 = 12,48;
0,48 - 16 = 7,68.

Taxum obpasom, 87,78, = 57,C7 .

/lenaeM BBIBOJ: IS IIPE/ICTABJIEHHUS 9TOTO YHUCIA B KOMIIbIOTEpe HEoD-
\OJIMMO TI0 MEeHbIIel Mepe jiBa OaiiTa, WM YeThipe TeTpajibl (B 3aluCH
HIIC/JIa OHU BBIJIEJIEHBI TO/{YEPKHUBAHHEM ).

Teneps npezcragum 16-puunoe yucno 57,C7 B IBOMYHOM BHJIE, 3AMEHUB
yo 16-puunyio uudpy TeTpagoi U3 YeThipex ABOWYHBIX Pa3psiioB.
[Ipn oTOM cTapiide HyJW B repBoi mudpe Leaoi 4acTH MOMKHO 0TOpO-
CHTD:

57,C746 = 01010111,10100111, = 1010111, 1100011 1,.

Teneps nepeBenemM 3T0 YKUCIIO B AecATUUHYIO cuctemy. [lepeBo memoii
nacTi ynobHee MPOU3BOANWTD, HAYHHAS ¢ MJAANIAX PAa3PS/IOB:

1:2041.2'+1.2240-23 +1.2940-25+1.26 =14+ 2+ 4+ 16+ 64 =87;
1277 +1.22+0-224+0-2440-25+1.264+1.274+1.28 =
1 1 1 I1:128+64+4+2+1_ 199:0,7,77.

Lqogeligar Logy Loy _
9 47 64" 128 " 256 256 256 ——

Takum obpasom,
1010111,11000111, = 87,4 + 0,78, = 87,7840

C yuyeroMm OKpyryieHHs1 APOOHOI 4aCcTH MBI TOJYYHUINA HCXOAHOE JIecs-
THYHOE YHCITO. C,E[EJI&EEM ene OJ1MH Ebtﬁﬂa'. HepEBGﬂ;HTI} YHCHIa U3 AeCAaTHY-
HOM CHCTEMBI B JIBOMYHYIO YA0OHEH, ecii HCII0/b30BaTh CXEMY IIePEeBojIa
M3 JAecATUYHON B 16-pHYHYIO cMCTEMY, a 3aTeM B JIBOMYHYIO C ITOMOIIBIO
TeTpaj, T.e. IPUMEHATh 16-pHYHYI0 CHCTEMY KaK ITPOMEXKYTOYHYIO TIPH
[epeBoje. ’

RS

'+ Bonpocbl U 3agaHuA

1. Ilepeseaure 16-puunoe uncao 3JACY B ABOMYHYIO CHCTEMY, & IBOUYHOE YHCIIO
10001110101 — B 16-pHruHyI0, MCTIOAL3YS TeTPajbl. Pazbuenne Ha TeTpajbl
CJIeJIyeT IIPOBOJUTD CJIEBA HAIIPABO B 11eJIOH YaCTH M CIIPaBa HAJIEBO B JIPOOHOI
YACTH JIBOMYHOTO YHMCIa.
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2. OnuH nepexmoyaTens uMeer TPU TOJOKEHNU, 4 TAKHX IlepeKiouaTenei yeral
HOBJIEHO JIeBATh, CKOJMBKO KOMBHHAIMI BO3MOIKHO?

3. Ilepesenute gecsrnunoe qucio 79,37 s ABOMYHYIO CHCTEMY HEIIOCPEICTBEHHO ||
C TIPOMERYTOUHBIM NIePeBooM B 16-puunyio cucremy. Kaxoii crioco6 npome?

4. Ilepememure 16-puunoe uncio 2ATE41 B pecsatiuanyio CHCTEMY HEIocpej
CTBEHHO M 4epe3 ABOMYHYIO CUCTEMY.

5. Cxonbko koMGuHammii MOTYT cOAepxkaTh 14 1BOMYHBIX paspsios?

2.10. ABOMUHO-KOAMPOBAHHbIE CUCTEMbI

B mBOMYHO-KOAMPOBAHHBIX cHCTEMAX CYMCIEHUs Kaskmast imdpa yuca
3allMChIBAETCSA JBOMYHBIMH YHCAAMH, T.e. B ABOMYHYIO CHCTEMY II€peBO-
AMTCSL HE CAMO 9HCI0, a ero uuPb, WK, MHBIMH CIOBAMM, OHU KOJIUpY-
f0TC: B ABOMMHOM Buze. [l1s1 IPHMeEpa BO3bMEM JECATHIHOE YHCIO 135.

B nBowuno-kopupoBanuOoM BrnE ¢ IIOMOIIBIO TETPAJ OHO OYAeT MMETh
BHJI

0001 0011 0101,

Ho 310 He 3nauur, uto oOpaTHbIi ITepeBo 103BOMHT ITOJIVYUTH MCXOI-
HOE YMCJIO, ECITH BBI TIEPEBE/IETE IIOYICHHOE ABOUYHOE YHCIO He 110 1 b-
pam, a nesukom. /leiictBurensuo,

000100110101, = 1 + 4 + 32 + 64 + 256 = 3574,.

ObpatuTe BHUMaHHe, YTO [TS 3ammcH OZTHOH JAECATUIHOM LI(pPBI MbI
HICIIO/Ib30BAIM TETPaly — YeThIPe ABOUYHBIX paspsiaa. Kak Ml yIKe 3HaeM,
AecaTuanble Hdpe 0T 0 10 9 B 1BOMYHOI cHCTEeMe OyAyT UMeTh BUI OT
0000 o 1001, T.e. Terpana HCIIOJIB3yeTcs He noaHocThio. /[pyToe meno —
TaKUE ABOMYHO-KOAMPOBAHHBIE CHCTEMBI, IHDPBI KOTOPBIX KOAUPYIOTCS
BCEMH KOMOMHALMAMH JAHHOTO KOIHYECTBA ABOHYHBIX paspsanos. Hanpu-
MCEp, HeTBepuuHas cucrema (uudpst ot 0 1o 3) — ABYMS JIBOMYHBIMH
paspanamu (auamoii): 00, 01, 10 u 11; a BocbMepu4Has (1udpsr ot 0 10
7) — Tpema (tpmanoi): or 000 xo 111; 16-puunasg — gerbipoms (Terpa-
J0M); 32-9 — nsTHIO (menTanoit) u T.1. 3aech Takoi IIOIXOJI, KOTOPbIi
MPUBET HAC K Heylavye npu paboTe ¢ ABOMYHO-IECATHIHOMN CHCTEMOI,
onpasaan. /lasaiite nposepum. Hanpuwmep, Mb1 nmeem asonunoe yncio
11010101,101101. Ecnu mb1 3axoTim NEPEBECTH €r0 B YETBEPHYHYIO CH-
CTemy, TO BbiaesiuM auaasl 11 01 01 01, 10 11 01, yro cocrasuT 3111,231,.
Torzma aro wncno npu nepesoze B ACCATHYHYIO CHCTEMY JACT CJAEYIOmuii
pPe3yabTar;

3111,231, =1*4”+1-41+1-42+3+43+2-4‘1+3-4‘2+1-4‘3=
=1+4+16+ 192+ 0,5 + 0,1875 + 0,0156 = 213,7031,,
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/st epeBojia 9TOr0 JKe JBOMYHOTO YHCIa B BOCBMEPUYHYIO CUCTEMY
WICIIMIIEM eTo TI0 TPHajaM, Tor/ia

011 010 101,101 101 = 325,55;.
||poBEpHM TIEPEBONOM B ACCATHYHYIO CHCTEMY:
325,555=5-8°+2-8'+3.82+5-8'+5-8%2 =
=54 16 + 192 + 0,625 + 0,0781 = 213,7031,,.

Tenepb nepebegeM Halie IBOMYHOE YHCI0 B 16-puunyio cucremy, s
Herd pacItjireM €ro 1o TeTpaian:

1101 0101,1011 0100 = D35,B4s.

/st mpoBepKy 1epeBeieM IMOJIYUYEHHBIH De3yJIbTaT B JECATHYHYIO CH-
CIeMY:
D5B4g= 5:16°+13-16' +11.16™1 +4.167 =
=5+ 208 + 0,6875 + 0,0156 = 213,70314,.

JlJ1st TBOMYHO-KOAMPOBAHHBIX CHCTEM, Kaskaas 1Mdpa KOTOPBIX Mpe-
(‘TaBJIeHa TIOJHBIM HAOOPOM KOMOMHAIMI IBOMYHBIX Pa3pPsIOB, 3aKOHOMEP-
HOCTH TIPEICTABJIEHHS ¥ [IEPEBO/IA BIIOJIHE OYEBH/IHbBI ¥ IIPOCTBL,

1 Bonpochbl W 3afaHuA

. HaszoBHTe ABOMYHO-KOAHPOBAHHBIE CHCTEMBI, IIM(DPLI KOTOPHIX KOAUPYIOTCH
BCEMH KOMOHHAIIMSMM JAHHOTO KOJHYECTBA ABOMYHBIX PA3PALIOB.

2. Kax cBf3aHbl IBOMYHBIE KOJBI JJIsI TIPEICTABIeHUs Yucea B 8- u 16-puyHbIX
CHCTEMAX CUMCJIEHHNS C IOMOUIBIO TPUAL U TeTpaj?

3. Kax HasbiBaeTcs a7ieMeHT, KOTOpsLit XpanuT 1 61T uHgopMalMy B KOMIIbIOTEpaX
B KauecTBe OCHOBHOTO HOocuTes s undopMammmu?

4. Y10 HasBIBaETCS perucTpom?

5. Yo rakoe nuana, Tpuaza v Terpaja? CKOJBKO JIBOUYHBIX PA3PAL0B OHH BKJIIO-
4aloT B ceba?

17l TMpoekTHoe 3apganue

[Togrorossre pasjes @HO'—IBM}" HMECHHO JBOHYHAS CHCTEMa CUMCJICHHS HAILIa
NHPOKOE IPpHMEHEHHE B KﬂM]’II;-I-DTEpHDﬁ TEXHHUKE?» LA perbepa’ra QHBDH‘IHDE
KOIHPOBAHHE H KOMIIBIOTED .

2.11. KoaupoBarue uHopmaLumn

Kaxk Bbl, HaBepHOe, y:Ke 3HaeTe, COBpeMeHHble KOMITbIOTePHbIE CUCTEMBI
yJKe IaBHO He paboTaloT TOIBKO ¢ YHCI0BOI HHMOpMaIIHed, Kak 3T0 OBLI0
HA HAYaJBHOM 3Tare MX pa3BuTHA. OHU HapSLy ¢ YHCJaMH MOTYT obpa-
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OarbiBaTh ¥ OYKBBI, ¥ CJIOBA, NIPHYEM Ha Pa3/IMYHBIX SI3BIKAX W, TaK H
3bIBa€Mble CIelHaJbHble CUMBOJIBI, K KOTOPBIM OTHOCST CJI€IyIOI]
sHakM: ., ! ?7<«# 3 % & * () _—=+\*><u ap. OueBUaHO, 4YTO JIIO
boe MaTeMaTHYeCKOe BhIpasKeHie WM CTPOKa OYKB COCTOMT M3 3THUX OT
JIeJIBHBIX 2JIeMeHTOB — OYKB, nu(p, 3HaKOB u T.1. Bynem B manpHeiimem
Ha3bIBATh UX cumeoamu. JList npejacTaBaeHns Takod HHPOPMaALMU B KOM-
NBIOTEPAX CO3/IAI0T CHIEIHATBHBIE KO/, KOTOPHIE TaK W HA3BIBAIOT — CUM
BOAbHBLE KOOBL DTO OYEHb CYIECTBEHHBIH MOMEHT, He 3ps emte B 1964 1)
B Hamiell crpaHe ObUT BBINMYIIEH NOCBSIIEHHbI 3TUM BOIPOCAM TOCYIap:
ctBeHHBINH obmecoo3ueit craugapt — FOCT 10859—64. B mocaennn
15— 20 et 9TH BONPOCHI OMPEAESIOTCS MEK/YHAPOJAHBIMH CTaH/IaPTAMHU,
Hanpumep, Gosbime BorurcauTenbibie Manmebl Tuna IBM 360 n IBM
370 n ux anajoru, Koropeie pomuHuposanu B mMupe B 1970 — 1980 rr.,
ucnonbsoaau crenuansueiii kog EBCDIC (Extended Binary Coded
Decimal Interchange Code — pacmmpenHbiii JBOMUHO-IECATHIHBIN KOJ{
obmena urboOpManueit ), y Hac ero anaiorom 6su1 ko JIKOU-8 (nBowymnblii
kox st obmena undopmanueit, 8 6urt). Kog ASCII npumensiercsa B I1K,
coBMecTuMbix ¢ IBM, paboraiomux 1moj ynpaBieHHeM OIePAlMOHHON
cuctembl MS DOS (Microsoft Disk Operating System — nuckosasi OC).
Ceiiyac, Kak Bbl HaBepHsAKa 3HaeTe, B OCHOBHOM Hcnosb3yercs OC Micro-
soft Windows. Ona npumensier tak nassiBaemyio ANSI-koxuposky. Ho
9Ta KOJAMPOBKA OPUEHTHPOBAHA HAa AHIJIMHCKHHA A3BIK U HE COAEPKHUT |
CHMBOJIOB KHPHLIUILI (pycckux OyKB), moatomy pazpaborunk Windows —
aMepuKaHckas Komnanusa Microsoft — cosnana pycckyio Bepcuio ANSI-
KOJIMPOBKH, KOTOPas npuBezieHa nasee, Hama 3ajiaya — He 3ayuuBaTh 9TH
MHOTOYMCJIEHHBIE CUMBOJIBI, & TOHATH MeXaHu3M (hOpMUPOBaHUS KOJOB,
KOTOPBIH, KCTATH, MPAKTHYECKH OJMHAKOB BO BCEX CHMBOJIBHBIX KOMIIBIO-
TEPHBIX KOJaX.

Bor yike 3naere, 4TO B KOMIbIOTEpe KaXKAbIH CHMBOJI IIpeACTaBJIEH
B Buje 0OaifTa, COCTOSIINEr0 U3 BOCHBMH JIBOMYHBIX PAa3PsjIOB, HA3bIBAEMBbIX
outamu. Bbl IOMHUTE TaKXKe, YTO COJEPIKUMBIM OuTa MOXKeT OBITH MH60
«0», mmbo «1», a Takxke T0, yTO 8 GUT MOTYT KaTh 256 KOMOMHAIMIT U3 <>
u «1». Bel Takxke sHaere, uyTo 4 6wT, npepcrasisionue Terpaay baiita,
«cBepHyThI» B 16-puunyio umudgpy. Ecin Bel BHUMATENIBHO IOCMOTPHUTE HA
npuBeieHHyo Tabuuiy pycckoii sepeun ANSI-koguposku (puc. 2.11), To
VBUIATE, YTO KAXK/Asl CTPOKA U crosibeny HaunHaiores ¢ 16-puunoii undps
W COOTBETCTBYIOINEH OMTOBON KOMOMHAIMH, a HA IEepecedYeHnr CTPOK
U CTOJIOIOB B COOTBETCTBYIOMIUX KIJIETKAX HAXOMATCS KOAUDYEMbIE CUMBO-
nabl. BosbMem, HanpumMep, 3Hak «+». B crpoke crour 16-puunas mudpa 2
W COOTBETCTBYIOIAs il KomoBasi kombunaiust — rerpaga 0010, a B crosb-
e — 16-puunag uugpa B u coorBercTByIOmAs el Ko0Basi KOMOHHAIIHST
1011. CnenoBaTenbHO, 3HAK <«+» B KOMIIBIOTEDE MPEACTABACH KOJOM
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00101011 (B cTpokax ykasaHa IepBas IOJOBHHA BOCEMHOUTOBOTO KO
a B crosbiax — Bropas), B 16-piuuHOM BUE 3TOT KO/ MOJKHO 3aIIMCaTh K
2B. Ho B kax/10i1 KJIeTOUKE YKa3aHO elle KaKoe-TO AeCATUYHOEe YHCJIO
B JIAaHHOM cJy4ae 43. 9T0 He YTO MHOEe KaK IlepeBe/leHHble B AeCATHYHYI)
cucremy win asondHoe uyuciao 00101011 nmu 16-puunoe yucao 2B. [leiis
CTBHUTEJIHHO,

|
00101011 =1+ 2 + 8 + 32 = 43; |

2B=11+2 .16 =11 + 32 = 43. |

Ecnm Mbl cipocuM Bac, Kakoi KoMOWHaIMeil KOAUpYyeTcs: 3arjaBHas
GyKBa, TO, HOCMOTPEB B TaOJIUILY, BbI JIETKO ONPEEIHTE, 4TO pyccKast OyK- |
Ba «lO» nmeer xox 11011110, wim B 16-puunom Bune DE, a B mecsarmd- |
oM — 222, Mrak, sror Bapuant ANSI-koxuposku npumMensierca B Windows |
JUISE BCEX TEKCTOBBIX MPHMTOB, cofiepikamux pycckue 6ykser. ITpn pabote
C KOMIIBIOTEPOM MHOTHE II0JIb30BATENH MCIOAb3YIoT Kak MS DOS, tak -
u Windows, oramyaioniiecs Apyr OT Apyra MOMHMO MPOYEro CHCTEMaMHU
KOJMPOBaHUS CUMBOJILHON nHGopManun. Windows copepskuT cTaHIapTHBIE
CpejcTBa [JIsl TIepexoia 0T OJIHOM KOJIMPOBKM K APYroi, KOTOPbIE YacTo
BBITIOJTHAIOTCS] aBTOMATHYECKH W HE JIOCTaBJISIIOT 0COOBIX 3a00T IOIb30Ba-
tenio. Tem He MeHee 00 9TOM HEOOXOAMMO MOMHHTB, YTOOBI OCO3HAHHO |
AHAJIM3UPOBATH T€ BHENITATHBIE CUTYALIMH, KOTOPBHIE MOTYT BO3HUKHYTH
I[IPH UCIIOJIb30BAHUM KOMIIBIOTEPA.

B coBpeMeHHBIX KOMITBIOTEPHBIX CUCTEMAX BO3MOXKHBI Pa3auyHbie (Hop-
MaThl XpaHEeHUS 38YK0680U ungopmavuu. Hama 3anavua — MOHATH, Kak
FMMEHHO MOXKHO KOJMPOBATh 3BYK. PaccMOTpUM 3TOT BOIpOC nojpobHee.

Paznen usnkn, H3yyaiomMii 3BYKOBbIE SIBJICHUS, HA3BIBACTCS aAKYCMU-
koti. VICTOYHMKOM 3BYKa, a TOUHEE 3BYKOBBIX BOJIH, SIBJISETCS KOJeOII0-
meecs teno. Yem Oospnre yacTora 9TUX KosebaHuUii, TeM Bbille 3BYK. Bbl
HE 32/[yMbIBAJIUCh HAJ TE€M, KTO 4allle MAIleT KPbUIbSIMH — MyXa HJIU
komap? OTBer oueBHIeH — KOMap, TaK KaK BbICOTA 3BYYAHHS Y HEro BHIIIeE,
HeKenu y Myxu. MysbikanbHble 3BYKH XapaKTepU3YIOTCS KaK BBICOTOH
3BYYAHUSI, TAK U €ro JIUTeabHOCTbIO. KetaTh, ogHoli U3 nepBbhiX cucTeM
KO/IMPOBAHUS 3BYKOB SIBUJIACh HOTHAA 3amuch. Ha HoTHOM cTaHe pacnona-
raiorcs ocHoBHbIe 1 1 gonosiHuTenbHas 2 muHelku (puc. 2.12, a). Ha puc.
2.12, 6 npencrasaeno obo3HaYEHHE HOT.

BenomauMm pacnosioikeHue KJIaBHII HA KJaaBuatype (opTernuano
(puc. 2.13). Kaxzoit HoTe B Ka)JI0H OKTaBe OJHO3HAYHO COOTBETCTBYET
onpejieieHHAd 4acTOTa 3BYKOBBIX BOJIH. YeM IipaBee MBI [BHKEMCS I10
KJIABUATYPeE, TEM BBIIIE 3BYK, T.e. bosblne uacmoma 3eyuatus. ViameHuTsb
BBICOTY 3BYKa B HOTHOH 3aIlMCH MOXHO 3HAKAMHU </IHe3» U <OeMosb», a
OTMEHHUTH UX 3HAKOM «Oekaps» (puc. 2.14). YepHble KJIaBUIIH, PACIIOIOKEH-
HbIE MeX[y OebIMH Ha MY3BIKAIbHOI KJIABUATYDE, SIBISIIOTCS NOIYMOHAMU,
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P'He. 2.12. HotHaa 3anucb:

fl — HOTHBIA CTaH; 6 — 3ByHoOpAL;, 1 — OCHOBHLIE NUHERKKW, 2 — AONONHWTENBHANA NWHEeRKa

il

bBoarimas
OETapa

"

OKTaBa

il

I[lepsasi
OKTaBa

i

Bropas
OKTaBa

i

ax

Coas  Aa Cu

I

Puc. 2.13. Cxema pacnonomeHus KnaBui Ha KnaBuartype dopTennaHo

Puc. 2.14. HoTHblE 3HaKK: ﬂ I) h

a — aMes; 6 — Bemonb; B — Gexap a 7] B

Mu Da

T.€. IIPH HX HaAXKATHH BOCIIPDOU3BOIHWUTCH 3BYK C T~IE!.C'1‘D'1‘D]?I, HBJIHIOIL[EEFICH
MPUMEPHO CpeiHUM apuMeTHIECKUM YacTOT OesIbIX KIaBUIN, MEKILY KO-
TOPBIMH paciiofiokeHa yepHas. Hanpumep, kiasuina 1moayTosa, paciosuo-
JKEHHasi MEXKJIY </10» M «Pe», HA3bIBACTCH <10 JHe3», YTO 0O3HAYAET ITOBbI-
IeHHe 3BYKa <«I0» Ha TOJTOHA, WM JKe «pe 0eMOJIb», UTO O3HAYaeT Io-
HHZKCHHE 3BYKd <pE€» Ha IIOJTOHA. Kax MbI BW/JMM, OCHOBHBIX HOT BCETO
ceMb, JIa ellle TATh IMOJIYTOHOB MeK/Iy HUMU, U BCe 3TO noBTopsercs. Takas
KOMﬁHHHIIHH KJ4BHII M COCTABJISIET OKNMIAGY.

Teneps o daumenvnocmu seyuanus. OcnoBHas Hota — ienas. Hora,
3ByUallasd B JIBA pas3a MEHBIIE, Ha3blBacTCH [IOJIOBUHHOMH (1/ 2): Jajiee HjaerT
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Puc. 2.15. Obo3HayeHWe HOoT:

-

J

r

h

8 — uenan; 6 — NONOBWHHAR, B — YEeTBepTHanA; I — BOCbMAaR; 4 — WecTHaaguartas

Puc. 2.16. O603Ha4yeHHe nays:

a

¢

7 9

r

g

a — uenas; 6 — NONOBUHHARA, B — YETBEPTHas; I — BOCbMas; 4 — WecTHaauaTas

yerBeptHas (1/;), satem Bocemas (1/5) u 1.4, (puc. 2.15). ObosHaueHns

COOTBETCTBYIOIIMX TIay3 MpecTaBaeHsl Ha puc. 2.16.

Yacrora 3ByuaHus 3a7aeTcsl B repliax (HalOMHHMM, YTO YeJIOBEYECKOe
yx0 BocripuHuMaeT 4actotel oT 16 10 20000 1), a AmurenbHOCTh — B MUHJI-
JIUCEKYH/1aX.

YacToTsl 715 YeThIPeX OKTaB IIPEIACTaBJeHbl B Tab. 2.5.
ITpenmonoxum, 4To ecTh (pparMeHT HOTHOU 3ancu Mesoauu (puc. 2.17).
Hcnosap3yst Tabauiry, 3anuiieM psijl 4acToT, COOTBETCTBYIOUIMX KaXKI0H

Tabauna 2.5
Oxrasa
Hora
Bonpias Manas [Tepsas Bropas
o 130,8 261,63 523,25 1046,50
Pe 146,83 293,66 587,33 1174,07
Mu 164,81 ;29,63 659,26 1 3;8-,[]5
(OF] 174,61 349,63 698,46 | 1396,09
Counn 196,0 392,00 784,99 1 568,00 e
JIs 220 440,00 880,00 1760,00
Cu 247 493,88 987,77 1975,00
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Puc. 2.17. dparmMeHT HOTHOW 3anucu

HOTe JAaHHOW MEJOIHH W PAJ JAUTEJbHOCTEH 3BYyYaHUS KayKIOoH M3
HIX:

Yacrora, I'n..... 174,61 174,61 164,81 164,81 146,83 146,83 146,83 164,81
JIHTeABHOCTE

sBydanms, mc... 200 500 500 500 500 500 500 1000

[Ipu BOCIIpOM3BEAEHHHN ITOTO KO/A IPO3BYYAT II€PBbIE TAKTHI HAPOAHOM
vesonun «Bo camy am B oropones.

Cuie/1yeT OTMETHUTD, YTO YeM 0oJiee CKOPOCTHBIM MPOLECCOPOM PACIIOa-
raeT KOMIBIOTED, TeM OOJIbIITe TOJKHBI OBITh 3HAYEHUST BPEMEHHBIX 3a/iep-
JKEK, TIOCKOJIBKY BOCITPOH3BE/IEHHE 3BYKa KPAaTHO CKOPOCTH KOMIIBIOTEPA.

OrTneibHbie HOTBI (3BYKH) MOKHO o0beuHATH ((POPMUPOBATH aKKOP-
Jibl), 100aBIATH 3ByKOBBIE a(P(EKTH, HalIpUMep peBepOepaluo, MEHATh HX
TeMOp, IpeACTaBIATh B pasanunbix (popmartax. B Windows-nipuioskenusix
oro B ocuoBHOM (opmat WAV. Ilpu 3Bykosanucu oCyIecTBIIsAETCS Ipe-
obpasoBaHKe aKyCTHYeCKHX BOJIH B TOT e ¢opmar WAV, mupoko mpu-
menstiotes opmatel MP3 u MP4 s 3anucu my3siku. Tak 3BYK MOXKeT
OBITH NpefiCTaBJeH B IM(PPOBOM KO/,

Kaxk mu3BectHo, zpaguueckas ungopmayus spisiercst BUayanbHoil. Mmen-
HO TTO3TOMY OHA HAXOAUT MIMPOKOE NMPUMEHEHHEe B COBPEMEHHOM MHUDE.
Yc10BHO BCe BUABI KOMIIBIOTEPHOM TPadUKKU MOMKHO Pas3ieJUTh Ha TPHU
KJIacca: pacTpoBasi, BEKTOPHAd U (DpaKkTaIbHAasl.

PacrpoBas rpaduka yarie BCEro UCIOJAb3YeTCSA B 9NEKTPOHHBIX U IO~
yrpa@uyecKux U3JaHUSIX, HApUMep, MpakTuiyecku Bes rpaduka B Mu-
TepHeTe pactporas. Kak npasuio, nsodpaskenue mmbo ckanupyercs, anbo
MOJIYYAETCST ¢ MOMOIIBIO 1M poBoit GoTo- Mian Bupeokamepsi. [ToaTomy
GOJIBITHHCTBO KOMIIBIOTEPHBIX TTpOrpaMM i 00paboTKu rpaduku pac-
cuMTaHbl GOJBINE HEe Ha CO3/aHKe, a Ha 06pabOTKY rOTOBOro M306pakeHHs.
OCHOBHOM 2/IeMEHT PacTPOBOI TpapMKH — TOYKA, ecau OHa OToOpaXkeHa
Ha 9KpaHe, TO 910 nuKcen. ITuKcen nMeeT KoJUPosKYy ysema U KOOpouHamL.
B 3aBUCHMOCTH OT paspewiaroueti cnocobHocmu MOHUMopa Ha SKpaHe MOTYT
pacnoyaratecst 640 x 480, 800 x 600, 1024 x 768 nukcesno u 1. 1. Paspewe-
Hue u300padNcenusi CBI3aHO C ero Pa3MepPOM H OTIPEIEISIeTC s KOTHYECTBOM
rouek Ha 1 mioitm (dots per inch — dpi). Herpyano mocuurars, yro mas
MOHUTOpA ¢ 9KpaHoM 15 mioiiMoB B pexxnme paborsr 800 x 600 paspemenue
cocrasjsier 72 dpi. /Ins meyaTy 1BETHOTO H300paskeHUsT pa3penieHne JIOMK-

Ho ObiTh B 3—4 pasza Beimre. HampuMmep, cranapTHBIM LIBETHOH CHHUMOK
I
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10 x 15 cM comepkut 1000 x 1500 = 1500000 mukcenos. Eciu Ha komu-
poBaHue OAHON TOYKM 3aTpaymBaercss 3 0aiT (KOA 1BeTa U KOABI ABYX
KOOPAWHAT TI0 TOPU3OHTAIM ¥ BEPTUKAJIH M300pakeHus ), To pasmep (aii-
J1a, XpaHsaniero nHGoOpMaIHio CHIMKa, cocTaBuT 4,5 MoOaiir.

[Tpu Mcmoab30BaHWM PACTPOBOM TPpadUKH BO3ZHUKAIOT /IBE OCHOBHBIE
npobiieMbl:

1) 6oabmue obbeMbl rpaduueckux (aiijioB — 9TO, COOTBETCTBEHHO,
HaJlaraeT MOBBINIEHHbIE TpeOoBaHUSA HA 0ObEMBl OIEPAaTHBHON MaMITH
W «KEeCTKHX» JIMCKOB M Ha MPOU3BOJMTEIBLHOCTD IIPOLECCOpPa;

2) apdext nUKceMU3anUU — 3aKITIOYALTCS B TOM, YTO YBEJIHYCHUE
Macirradba mpocMoTpa H30OPaKeH s, KaK IIPABUJIO, TPHBOAUT K HCKAKEHHUIO
u300pasKeHusl.

CraniapTHeiM (hOpPMATOM JIJISI XpaHeHHs] 300payKeHU pacTPOBOIL rpa-
buxu B Windows sasisierca ¢opmar BMP (Windows BITMAP — 6ur-
kapta). Ero riaBHbIi HEZOCTATOK — OTCYTCTBHE BO3MOJKHOCTEH CIKATHA,
XOTsl B [IOCJIEHEE BPeMs MOSIBJISAIOTCS MOAH(MUKALIK 3TOro opmarta, obe-
crieyuBarone ckatue uzodbpakenust. [l xpanenus: pororpaduit ncnosb-
ayior ¢opmat JPEG (Joint Photographic Experts Group — obbeaunenHas
rpyima sKcnepToB B obnacty (ororpadun), KOTOPLINA SBAIETCS HIHPOKO
MCIIOIB3YEMBIM METOZOM cikaTus (oronzobpaskenuit. Camoe 1omyJisipHoe
pacuruperne — jpg. Ono obecrieynBaeT BHICOKYIO CTENEeHb CHKATHS 32 CYET
norepu 4acTu uHboOpMaIu, OfHAKO JJIsl BOCIIpOu3Benenus gororpaduii
Ha 3KpaHe 3TOT (PAKTOP HE SABJISETCS CYNIECTBEHHBIM, H, KCTATH, 9THM IIPO-
1EeCCOM MOJKHO yIpaBisaTh. CaMbIii «IIOTHBIH» U3 rpadryeckux GopMaros,
NpaKTUYecKy He uMmeroiwii noreps uHbopmanuu, — GIF (Graphics Inter-
change Format — dopmar juist oOMena usobpakeHrsMy, paciuupenue .gif).
Ero ocHOBHOE HasHAYeHHe — XpaHeHue MaJOLBETHBIX n300paxkenuii. s
CpaBHEHUS CKajkeM, YTO YeM MeHbIIe I[BETHOCTh U300paskeHUs, TEM MeHee
apdexrusen dopmar JPEG 1, naobopor, 6osee addexrunen GIF. Kak mbl
y3Ke TOBOPHIIHN, 0coOble TpebOBaHUS K KayeCTBY M300pakKeHusT TIPe/IbaBIIs-
orcs B nosurpadun. g aToi obracTi cosnan cnenuantbHbI (hopMaT
TIFF (Tagged Image File Format — dopmar xpaHenusi pacTpoBBIX Ipa-
uyecknx u300pakeHuil ¢ BBICOKOH IyIyOMHOIL 1BeTa, pacimupenue gaii-
noB — .tif). Haubosee pacrnpocrpaneHHbBIM HHCTPYMeHTOM 00paboTKu
pacTpoBbIX u3obpaskenus spisercs nporpamma Adobe Photoshop.

Bexropuas rpapuka OCHOBHBIM 3JIEMEHTOM HMMEET He TOUKY, KaK pac-
TpOBasi, a JIMHMIO, KaK MPAMYIO, Tak U KpuByio. B pactposoii rpaduke
AUHUSA — DTO COBOKYIMHOCTH TIMKCEJIOB, U YeM JIUHUS JUTHHHEE, TeM GoJIbIe
MeCTa B IIaMATH OHa 3anuMaeT. B BekTopHol rpaduke B naMaTH XpaHsITCs
He TOUKH, a TAPAMETPBI IMHUH, KOTOPBIE He 3aBUCST OT ee IUTHHbL JInHMS —
a/eMeHTapHbIH 00beKT BeKTOpHOM rpaduku. Bee B Helt cocTonT U3 TMHUH,
npuYeM NpOCThie 0OBEKTH 0OBeUHSIOTCA B Oosee CI0XKHbIE, HAIPUMED
F
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IPEYrOJbHUK — 9TO TPH CBSI3aHHBIX 00BeKTa — JUHUU. MIMEHHO moToMmy,
TO OCHOBOH BEKTOPHOW rpapuku sIBJISIETCS JUHMS, €€ 4acTO Ha3bIBAIOT
00bEKMHO-0PUEHMUPOBAHHOIL.

JleiicTBUTENBHO, XaPAKTEPUCTUKH JIMHUKM XPAHATCS B OIEPaTUBHOM
IHAMATH B B CDBDK}'HHDETH HHp&METpUB, HO EIK[}EIH MDHHTOPB_ j,fCTpDEH
12K, 9TO eMy B JIoOOM ciydae HYKHBI TOUKH AJs1 mocTpoenus. Kaskmbiit
pa3 MpPU BBIBOJIE JTUHHM Ha 9KPaH NPOUCXOAUT BBHIYMCIEHHE KOOPAMHAT
Il IBETHOCTH 3THX TOYEK, HDBTDM}' BE’HTOPHYED I‘paClJHI{}’ HHaYC HA3LIBAIOT
(ANAAUMUYECKOU WITH 8bIUUCTIAEMOIL.

BhII[B.J'IHIGT MEI[}]IDLU,P[E CBUﬁCTBa JIHHHH-D&I:BI{TEI_Z

*  (dopma;
*  TOJIIIMHA,
¢ IIBET;

¢ xapakrep (IITPUXOBAas, CIUIOUIHAS, ITYHKTHPHAA );

*  IIBET 3aJMBKM BHYTPeHHEH objacTu (U1l 3aMKHYTBIX JIAHHI);
© rtekcrypa (Ui 3aMKHYTBIX JIMHUM );

o Kaprta (11 3aMKHYTBIX JIMHHI ).

Ecau nunusa He gBiageTcs 3aMKHYTOH, TO OHa UMEET JiBe I'PaHHYHbIE
TOYKH, HA3BIBAEMDIE Y31aMiL, KOTOPBIE B CBOIO OYEpPeNb UMEIOT IapaMeTphI.
B ocHoBe npejcraBienus JUHUI-00BEKTOB B BEKTOPHOI rpaduke Jexar
MareMatudeckue (GOPMyJIbl, HAIPUMEP MPSIMOi COOTBETCTBYET M3BECTHAS
(popmyna y = kx + b, KpuBOIi BTOPOTO HOPSAZKA MOXET COOTBETCTBOBATH
napabosna, runepbosa, OKpyKHoCTb, KPHBBIM TpeThero mopsiika COOTBET-
CTBYIOT YPaBHEHMs TPeThero nopsizka u T.71. Hanbosee pacnpocrpaneHHbIM
peakTopoM, oOpabaTHIBAIONIIM BEKTOPHYIO rpaduKky (TaKue pelaKTopbl
WHOT/Ia Ha3hiBAIOT BeKTOPHLIMH ), sBisgercss Corel DRAW.,

(DpakranbHas rpaduKa, KaK U BEKTOPHAs, SIBJISETCST BBIYUCIISIEMOI, HO
unpopmarms 06 06beKTAX B NAMSITH HE XPAHHUTCS, & XPAHIATCS TOJBKO
matemaruueckue (popmysibl. Menssa 3Hauenusa KOd(OPUIMEHTOB B 3TUX
(popMyJ1ax, MOIKHO IIOJIy¥aTh COBEPLIEHHO Apyroe uzobpaxenue. [Ipu atom
HOBbIE M300pakeHHs HACJAEAYIOT CBOMCTBA POAUTENBCKUX, T.€. KajKuast
HOBasl CTPYKTYpa MOBTOPSIET CBOHCTBA POJMTEIBCKOH CTPYKTYPDI, HATIPUMEP
CHEJKUHKA, KPHCTAJLI, JIMCT nanopoTHuka u T.71. Ha npaxtuke cpeacrsa
BEKTOPHOM U (PpaKkTaJbHOH rpadMKi B OCHOBHOM MCIIOMB3YIOT /IJISI pele-
HHST KOHCTPYKTOPCKUX, TIPOEKTHBIX U Anu3aifHepckux 3anayd. B aTux Bupax
rpahMKH JIETKO PEelaeTcs 3adaua macumabuposaniist, 10 0COOEHHO BasKHO
B CAIIP, npu paspaboTke AH3ailH-IIPOEKTOB U T. JI.

[Ipu pabote ¢ BETOM CYIECTBYET OYEHb BaXKHOE IOHATUE — UBEIMOBOE
paspewierue. ITO METOJ KOAUPOBaHUs 11BeToBON uH(popmanuu. OT Hero,
cOOCTBEHHO, M 3aBHCUT KOJIHMYECTBO OJHOBPEMEHHO OTOOPasKaeMbIX Ha
akpaHe 1BeToB. [lJ1s1 KOAMpOBaHHA YePHO-0eI0ro MHUKCeaa J0CTATOYHO
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UMeTh oauH 6uT. Beigenenue omHoro 6aifta mosBoJsSET KOAUPOBATh 256
OTTEHKOB, jiBa baiita (16 6muT) maior 65 536 orrenkos (pexxum High Color).
W, waxonert, Tpu Oaiita (24 6ut) mator 16 777 216 orrenkos (pexum True
Color). Kax MbI 3HaeM 13 (PM3HUKH, B IPUPOJIE CYIIECTBYET CEMb IIPOCTHIX
I[BETOB, OJIHAKO PeaIbHbIE 1[BETA OOBIYHO SBJAIOTCS KOMOUHAIMEH TPOCTHIX.
Takue KOMOMHALMK [IPUHSITO HA3BIBATH UBEMOBLIMU MOOELIMU. B KOMIIbIO-
TEPHOU TEXHWKE TIPUMEHSIOTCS TPH I[BETOBBIE MOJIEIH, XOTs B IIEJOM HX,
KOHEYHO, OoJIbIIe.

IlBeTosasi mogens RGB (red, green, blue — xpacubiii, 3enensrii, cu-
HUI) — 9TO OCHOBHAsI MOJIEJIb, KOTOPash UCIIOJIb3YETCsA B KOMITBIOTEPHBIX
MOHHTOpPAX M 9KpaHax IBETHBIX TejaeBn30pos. Cunraercs, 4To n0boil 1BeT
COCTOMT U3 KOMOMHAIIMK OCHOBHBIX IBETOB — KPACHOTO, 3€JIEHOTO H CHHE-
ro. [ToHsATHO, YTO NPU HAJOMKEHHUU OJHOIO I[BETA HA APYrOH cCyMMapHasi
ApKOCTh yBeaumuuBaeTcsd. ClokKeHne Tpex OCHOBHBIX [[BETOB IIPH JIOCTATOY-
HOH ApKocTH maet Oesbiii 1BeT. HOBbIH OTTEHOK 1OJIyJYaeTcs CyMMHPOBa-
HUEM OCHOBHBIX I[BETOB Pa3JIMYHON SPKOCTH — TaKOW METO/]l HA3bIBAETCS
adoumuenvim (cymmupyiowum). Ero npuMensior tam, rjie uaodpaxkeHue
PaccMaTPUBAETCST «HA TIPOCBET»: B MOHUTOPAX, MPOEKTOPaX, CIaliax u T. .
Ec/in MHTEHCUBHOCTh OCHOBHOTO 11BeTa Kojauposath oT 0 mo 255, 1o, oue-
BHAHO, YTO NPH 3HAYEHUSIX MHTEHCHBHOCTEH OCHOBHBIX LIBETOB. KPaCHBII
— 0, senenswrii — 0, cunmii — 0 axpan Gyxer uMeTh YepHBbIi 1BET (T.e€.
MOHHUTOP He OyIeT CBeTHUTHCs ), a IPH KOMOHMHAIIMKM WHTEHCHBHOCTEH: Kpac-
HBIM — 255, 3emeHbiit — 255, cunuii — 255 user byzaer GembM. [ToHsATHO,
4TO KaXKJIOMY IIBETOBOMY OTTEHKY O/[HO3HAYHO COOTBETCTBYET OINpe/iesieH-
Hasl KOMOMHAIMS MHTEHCUBHOCTEH OCHOBHBIX [[BETOB.

ITserosas mozxeas CMYK (cyan, magenta, yellow key color — romy6oi,
IIYPILYPHBIM, JKEJIThIHM 1BETOBOM KJIIOU) UCIIOJIB3YeTCs 7151 (POPMUPOBaHHSA
MEeYaTHBIX M300pakeHMil, KOTOPHIE B OTJIHYME OT SKPAaHHBIX CMOTPSATCS He
B IPOXOJsIIeM, a B oTpaskeHHOM cBere. CoBMelleHHe TPexX 1[BETOB Mpak-
THYECKH IMOJIHOCTBIO TIOTJIONIAeT MaJaloniuii 1[BET, U U300paKeHue MmoJy-
Yaercs 0YeHb TeMHbIM. I109TOMY 3/16Ch MCTIOJIB3YETCS HE CII0KEHHE 1{BETOB,
a UX BbIUUTAHHE — CYOMPaxmueHocmo.

I[BeToBBIE KOMIIOHEHTEI B 9TOM MOJEJIN MOIY9a0TCs IIyTEM BEIYUTAHUSA
OCHOBHBIX I1BeTOB 13 Oesoro 1sera. [TosyuyeHnsie mBeTa Ha3bIBAIOTCS 00-
NOJHUMENbHBIMU, TIOCKOJIBKY JIOMOHAIOT OCHOBHBIE 1IBeTa 710 b6esoro. Jlna
MOJYYEeHHs YEePHOro 1BeTa (a 9T0 0JiHa U3 CePhe3HbIX MPobJIeM B ITOJIHIPa-
(puK) BBOAMTCS YETBEPTHIM KOMIIOHEHT — YEPHBIH I[BET.

IlseToBas moaens HSB (hue, saturation, brightness — orrenok, na-
CBHIIIEHHOCTD, APKOCTh) Haubosee Gauska yesoBeky (puc. 2.18). Ira
MOJIEJIb UCIIOJIB3YETCS B OCHOBHOM B TEX CJIVYasX, rie usobpakeHue cos-
JlaeTcs caMUM 4YesloBEKOM Ha KoMIibioTepe. CosgaHHoe Ha KOMITBIOTEDE
n3obpakeHue B 3aBUCUMOCTH OT TOTO, JIJIf 4ero OHO INpeJHa3HaYeHo,
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MakcHManbHas APKOCTh |
3ereHEIH K eATRIR
loayGo# KpacHbrit
CuHHI [TypnypHbIit

MHHHMaABLHAs APKOCTE
Puc. 2.18. LieTtoBaa mogens HSB

MOsKeT OBbITh ITPeoOpa3oBaHO B APYTYI0 Moesb — s aKkpana RGB wiu
juist edati CMYK, uto nospossier fesiaTh NpakTUYECKH Kaxabiil rpadu-
JeCKHH perakTop. 3HaueHue I[BeTa 3a/laeTcs BEKTOPOM, BBIXOJSAIIUM M3
eHTpa okpyskHocTH. Toyka B IleHTpe COOTBETCTBYET OeoMy LBETY,
A TOYKH Ha OKPYKHOCTHM — YMCTBIM nBetaMm. HampaBienue BekTOpa
onpenessieT [BETOBOH OTTEHOK M 3aJlaeTcsl B YIVIOBBIX rpaaycax. liannHa
BEKTOPA COOTBETCTBYET HACBIIEHHOCTH I[BETA, a APKOCTH 3a/IaeTCsl OT-
JIeJIbHOU TIKAJIOH.

Korma Bbl numiere rpahudeckyio nporpaMMy Ha KakKOM-JIHOO s3bIKe
IPOrPaMMUPOBAHMSI, TO € TIOMOIIBIO KOJIOB MOJKHO 3aaTh: I[BETA TEKCTA,
¢ona, muHUi, naautpy (Habop 1HBETOB), CTHIb JUHUA (BUI, TOJIIHHY ),
OPHAaMEHT 3arl0JIHeHUS, SIPKOCTb U MHOTOE JIPyTOe.

'*/ Bonpocbl U 3agaHus

Kak onpenenuts, Kakoil BuI HHGOpPMALMKA coaepxuTcs B daiine?
CxoJpKo GaliT comep:KUT TEKCT nmocaeanero absaua naparpada?

Kakue mapaMeTpnl y4acTBYIOT B KOJHPOBAHUH 3BYKOBOH MHpopManuu?
Kax xomupyercs nMUKcesn Ha DKpaHe MOHMTOpA?

B uem cocrouT pasnuymne u kakoso Haznauenue popmaros RGB, CMYK, HSB?
[TosnakombTech ¢ aTuMu hopmaTamu ofpodHee Ha caiite http://ruwikipedia.

e o

org.

2.12. dannoBasa cucTeMa XpaHeHUs, NoOUCKa
¥ obpabotku uHpoOpMaLMKU HA AUCKE

Y KaxKA0ro 4ejaoBeKa eCTh, YCJIOBHO TOBOPs, TPH YpOBHA namaATu. Bo-
1epBbIX, aT0 ObIcTpas (omepaTuBHas) namaTh. Jliobas obpaborka nndop-
MaIlMi B MO3Ic¢ 4YeJOBCKd HadYHHAETCA C e¢ INOJIYy4YCHHA. BBICTpa}[ IMaMATDh
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He TpeOyeT 3arnoMHHAHMSL, a JTHIID MOCTYIUIEHUsI MH(POPMALIMY B Hee: Ha-
TIPHMED, PEAKINA [emexo/ia Ha HeOKU/IAHHOE TIPENIATCTRHE, HAlA peaxis
Ha 3BOHOK Tenedona u 1p. IlaMATh TTO3BOJISAET HAa OCHOBE IOCTYITHUBIIIEH
MH(POPMAIMN IPUHATH PElIEHNe U BBHIIOJHAT neiicteus. Touno Tak ke
obcrouT meno u ¢ KOMIIBIOTEPOM. KOMITBIOTED TOMBKO TOTMA MOXKeT ocy-
IECTBIATH Tpoiecc 06paboTkn uHGOpMaIIH, Koraa ona HaXOJUTCS B €ro
ONIePaTHBHOM ITAMSITH.

Bo-BTopbix, y kaxznoro us nac ects MO/l PYKOH 3aIMCHBIE KHUIKKIH,
OpraHaiisepbl, MOGHIBHBIC TeTehOHBI, KOTOpbIE XpaHsT HOMepa Tesie(hOHOB,
ajipeca 3sHaKOMBIX. JTa HH(POPMAIMS HAXOJIUTCS Y HAC <ITO PYKO#i», U MBI
B /060i MOMEHT MOKEM €l0 BOCIIOJB30BATHCS. Taxue nocurenu undop-
ManHn HasbIBAIOTCA eHeuwnumu. JIns xoMubiotepa aTo B NEePBYIO OYepehb
ducru (puc. 2.19).

B-tpersux, undopmanys, KOTOpast HAXOAUTCS Ha BHEIIHUX HOCHTEJISX,
MOKET OBITH IOMeleHa B ONIEPATHBHYIO NaMsITh Komibiotepa. Ha nucku
MOET 3aLHCHIBATLCS WH(OPMaIMS U3 OnepaTHBHOH NaMATH, KOTOPYIO
HY’KHO COXpaHHTb HOCJIe BBIKTIOYEHNSI KOMITBIOTEPA, TAK KAK OH IPH BbI-

Puc. 2.19. Hocurenw HHbOpMa L MM:

@ —[MCHETbl U KOMNAaHKT-AUCKK, 6 — HECTHMII»
B AWCK; B — MarHMTOONTHYECKMIA AUCK
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(HoYeHHH 00ecTOYMBAeTCS M COAEPIKUMOE ONIEPATUBHOM MaMATH 00HYJIS-
¢rest. Tak M yesroBeK MCIIOJIB3YET CIIOCOOHOCTh MO3Ta M J0JTOBPEMEHHOM
[IAMSITH, KOTOPYIO MOKHO JIETKO BOCCTAHOBUTH 10 HABOISIIMM CIOBAM,
nbOpasam. JTo mMamMATh, KOTOpas Tpedyer 3ayumBaHus (TOUHOIO 3allOMUHA-
nust) uapopmanmi. HampuMep, KaskIaplii M3 HAC Y€TKO 3HAET M IIOMHUT,
(dK €ro 30BYT, CKOJBKO €My JIeT, I/ie OH IPOKUBAeT U T.J.

Hucku 6piBaior «kectkue» (harddisk) marnurnbie, neceemnuie, T.e.
(‘TAI[HOHAPHO YCTAHOBJIEHHBIE B CHCTEMHBIN GJIOK KOMIIBIOTEPA, U CoeMible,
KOTOPBIE MOT'YT YCTaHABJIMBATHCA B HYKHBIH /IS TOJb30BATENsl MOMEHT
 CHelHaIbHOe YCTPOHCTBO AJist paboThI cO CheMHBIM HOCHTeNeM HHGOP-
Maluy, HanpuMmep Queni-kaprel, kKoMmmakT-gucku (CD), marautoontuue-
CKUe JIUCKH.

JIiobast mHGopMaIysa B TaMATH KOMITbIOTEPA BCETAa XPAHUTCSA B BHJIE
(paitnos.

Maiin — 910 MOUMEHOBAHHBINH HAGOD JAHHBIX B MAMSITH KOMIIBIOTEPA,
MMEIOIIHNI TIpU3HAKKM Hayaja ¥ KOHIIA 3alHCH W IpeiHasHadYeHHbIN 715
XxpaHeHust HHMOPMAIMK HA BHENTHEM HOCHTEJe.

s obpaborku KomMuboTepoMm uH(pOpManus w3 (aiisa Ha BHEIIHEM
HocuTes]e J0JKHA OBITH IMepenecena (umenue) B ONEPATUBHYIO MaMATh
KOMIBIOTEPA, a TaKKe MOXKeT OBITh 3anucana W3 ONepaTUBHON NMaMsATH
KOMIIbIOTEpa B (paill Ha BHEIIHUH HOCHUTeab. B ¢aiisax MOXKHO XpaHHUTH
HCXOHBIE TEKCTHI KOMITbIOTEPHBIX IIPOTPAMM, IIPOrPaMMBI, TOTOBBIE K BbI-
NOJHEHMIO, Pa3JHYHOIO poja AokyMeHTsl, b/, Bugeokaumsl, Mesonuy,
puCYHKH, choTorpacdum U J0bbIe APYTHE JaHHbIE. Y cITOBHO (Dailiibl IOIpas-
JIeIA1I0T Ha TEKCTOBbIe (CMMBOJIbHBIE) W IBOMYHEBIE. Texcmosvie (aiiivt
MOTYT OBITH HEIOCPEACTBEHHO TIPOYNTAHBI YeJOBEKOM. Jleouunvie (aiiiv
MMEIOT pasjinyHble (opMaThl U IpelHA3HAYEHB! JUIS <«MAlIMHHOI» 0bpa-
botku. B unciae ABOMYHBIX (aliioB BRIIEASIOT UChOAHAEMble (hailibl — TIPO-
rpaMMBI, KOTOPBIE SIBISTIOTCS TOTOBBIMHU K MCIIOJIHEHUIO B KoMTibioTepe. [Tpu
BbI30BE TaKoro aiiia saryckaercs nporpamma. [Ipumepom Mosker ciyxuTh
3arpyska KOMIbIOTEpa, KOT/ia IPU BKIIOUYEHHUH €r0 B CeTh HAUYMHAETCS aB-
TOMaTUYECKHUH 3aIyCK IOTOBBIX K BhIOJHeHnO nporpamm OC,

Raxnprit pain umeer ums, Koropoe opopMIsSeTcs: CTPOTo 0 IIPaBUILY:
UM (haiiaa COCTOMT M3 JIBYX YacTel, pasleIeHHbIX TOYKOM, — 3To c0b-
cmeenHo umsa 1 TAIl paiia — pacuupenue. Vimsa MoxeT cofiepxarth JaTHH-
ckue, pycckue 6ykBol U udpol. B nMenax ¢Gaiinos MOKHO HCIIOJIL30BATD
MPaKTUYeCKU BCe CHMBOJIBI, KPOMe TaK Ha3blBAEMbIX YIIPABAAIOMNX: /, \,
L %2, ", < > u 1.0, Pacmupenue BKJIOYaeT B cebs 10 TPEX CHMBOJIOB
M YKa3blBaeT Ha TUIl JaHHBLIX B (haine. Hanpumep:

s .€Xe — MCHOJHAeMBIH (haii;
» .COM — HCIOJHAEMBIH (aiir;

75



e .bat — xomaHaHBIH (akeTHBIH) ail;

o .doc — mokymeHT TekcTOBOro pemakropa Word;

o xls — amexrponnas tabmuia Excel;

e .ppt — npesentauusa PowerPoint;

* .bmp — TOYEUHDII PUCYHOK;

e .avli — BUAeodaI;

® .Jpg — PUCYHOK;

e .mp3, .wav — 3BYKOBbIe (Dailibl;

® pas — HCXOAHBIM TEeKCT IporpamMsl Ha Ilackane;

® .C — MCXOMHBIM TEKCT MporpaMMbl Ha si3bike CH U T. 1.

Taxum 06pazom, riaBHbBIM MH(MOPMAIMOHHBIM PECYPCOM KOMITBIOTEPHOI
CHCTeMBI ABJSIOTCS (paiiipl HA BHEIIHMX HOcuTensx uHgopmamun. Pac-
CMOTPHM, Kak XpaHsarcst daiyisl Ha maznumuom ducke. Daitn — yyacTok
JTMCKOBOM MaMATH. JTO HE 3HAYUT, YTO ITOT YUACTOK AOKEH OBITH CILIOII-
HbiM. Ha camom jiesie yaiie OH COCTOMT U3 COBOKYITHOCTH OTAEJbHBIX
(ppazmenmos, IOTOMY YTO B TIPOTMBHOM CJIy4ae MOBEPXHOCTh MAarHUTHOIO
[ICKa UCTI0b30BaIachk 06l HeathdekTHBHO. Tak, Npu yAaJeHHnH KaKoro-To
(aiisia O6b110 OBl HEBO3MOYKHO HCITOJIB30BAThH OCBOOOAUBIIMICS y4acTOK,
ecJIM €ro pa3Mep MeHbIIe HOBOTO haiisia, moaTomy (ailibl mepeHocsaTcs Ha
IMCK (hparMeHTaMM B MMEIONIHecs: CBOOO/IHbIE YUACTKH NAaMSITH Ha JIMCKE,
Yem MmeHbIIe (pparMeHTOB, U3 KOTOPBIX COCTOST (Daiijibl, TEM MEHbIIIE Bpe-
MEHHBIX TIOTephb OyzeT npu paboTe KOMITLIOTEpA.

Jls1st Toro 4To6BI ONTUMU3MPOBATE pacipeesenne PparMeHTOB MaMITH
JIMCKA, TIEPUOIMYECKH HEOOXOAMMO BBITIONHSTE CIIEIMATBHYIO HPOZDAMMY
deppazmenmanuu ducka. Vindopmaiis o H0oCIe10BaTeIbHOCTH (PparMeHToB,
COCTABJISTIONNX KaK/Abli (haiiyl, XpaHUTCS B CHEIUANIBHOW mabauue pas-
mewenus gainos FAT (File Allocation Table). Orta Tabauna pasmenienns
(aiiioB HAXOAMTCS MMOYTH B CAMOM HadaJie JiIoOoro IuCcKa, Kak </KeCTKOro»,
TaK ¥ ChEMHOTO.

Kazkapiil guck nepes HauaaoM paboTsl 10JKkeH ObiTh 0T(hopMaTHPOBaH,
JIJIST YETO MCIOJIBb3YIOTCS ClIelMaIbHbIe NPOZPAMMbL (POPMAMUposanus ouc-
koe. JlucK pasmeuyeH Ha JOPOKKH — MpeKu, B KOTOPLIE 3allMChlBAETCs
uH(OpMaIsA 13 OMEePaTUBHOM MaMSATH KOMITBIOTEPA B COOTBETCTBUU C TH-
oM HHpopMaIuKu U crrocodOM ee KOJHPOBAHMS,

B mponecce dopmMatupoBaHus IMCKa B €r0 HAYajI0 3allMCHIBAETCS Clie-
UaJbHasA cayxebHast HHDOPMALMS, B TOM YHCJE W /[BE KON TAOIHIIbI
FAT, a TakKe 1poBepsieTcs KauyecTBO TPEKOB M IIPH HEOOXOAHMOCTH MpO-
U3BOJIUTCSA MX 0TOpakoBKa. IIporpamMma (hopMaTHpPOBAHMS 110 3aBEPUICHUH
cBOeii pabOTHI BBIAAET Pe3YJbTaT, I/I€ YKa3bIBAET KOJMYECTBO IMPHIOIHBIX
TPEKOB U 00O1IMiT 0ObeM TTaMATH, AOCTYITHOHN Ha JAHHOM HOCHTese HHpOP-
marau. HysKHO TOMHUTB, 4TO (DOPMATHPOBAHUE IMCKA ITPAKTHYECKU BCET-
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/Il TPUBOAMT K Oe3BO3BpaTHON 1orepe HHGpOPMAIINH, 3AIIMCAHHON Ha HeM
panee. ObMen uHGOPMAIHENH MEXKIY ONMEPATHBHOM MaMsITHIO W BHEIIHUM
HOCUTEJIEM OCYIIEeCTBJISAeTCS CIelUaJbHBIMH MOPLIUSIMHY, Ha3biBaeMbIMHU
Kiacmepamit. 3a ofiMH 000POT JMCKA CUMTHIBACTCS MU 3alIMCHIBAETCS OJIMH
KiacTep.

Han daitnaMmu MOXKHO IIPOU3BOJUTD PA3JIMYHBIE OMEPALMH: X MOXKHO
(03/1aBaTh M YIAJSTh, IePEMMEHOBLIBATL U KOIMPOBATL, NEPeCchLIaTh,
oObemuaaTh, Kaxabrii daiis nepex HauamoM padoOThI ¢ HUM J0JDKEH OBITH
OTKPBIT (MHMIMUPOBAH), TOJABKO TOT/IAa OH CTAHOBHUTCS JAOCTYITHBIM JLJIS
pabOTBI ¢ KOHKpPeTHO# mporpaMMoii obpaborku mHbopMmanun B daiiie.
[locte paboTs! daiian gomwken 6bITh 3aKphIT. [Ipu aTOM crucTemMa 06paboTku
nigopmanuu B (paiiye jenaer 3anpoc — COXpPaHsATh JH U3MEHEHHs, Mo-
JlyueHHbIEe B pe3yiabTare 0bpaboTky.

Pasmep paiina He nmeeT Kakux-1u00 OrpaHUYEHUI, OH ONPEeIsIeTCs
TOJIBKO TEXHHYECKUMH XapaKTepPUCTHKAMH HOCUTEJIS, Jia elle IPoCcTo 3/pa-
spiM cMbicioM. Daiinmam MOXXHO npednucvieamy ampubymoi, T.€. yCTaHAB-
JIMBATh HEKOTOPbLIE CBOMCTBA, HAIIPUMED <«CHCTEMHBIH», «TOJIBKO /IS YTe-
[1sI», «ADXUBHBIH», (hallJIbI MOJKHO JIeJIaTh HEBUAMMBIMHU IIJISI TIPOCMOTPA,
ycTaHaBiauBas aTpuOYT «CKPbIThIii». C 9THMH NapaMeTpaMid MOKHO TIO-
3HAKOMHTBCS, €CJIM UCIIONIB30BaTh pexkuM «CpolicTBar aiiaa.

[Tockonbky Ha OHOM MarHMTHOM HOCHUTENE KOJHMYeCTBO (haiijioB MOKET
JIOCTHIaTh COTeH U DoJiee, BOBHUKJIA HEOOXOAUMOCTD YIIOPSAOUEHHs] Xpa-
neuus daitno Ha auckax. C 310l neapo OLITU BBEAEHBI KAMALOZU.
B Windows ux npHHSTO Ha3blBaTh NANKAMU, a PaHee HCII0Jb30BaJCs
TEPMUH «aupeKTopus». B Karanore rpynnupyior (aiiisl 1o onpeaeaeHHon
TeMaTHKe WJIH NpUHaAJexHocTu. Hanpumep, B 0lHOM KaTajore XpaHAT
JIOKYMEHTBI, B IPYTOM — PHUCYHKH, B TPeTbeM — 3BYKOBbIe (pailjibl ¢ 3a-
MUCAMH JTIOOMMBIX MeJoaui u T./1. ITH nanku Windows npejnaraer
IOJIL30BATENIO KaK THIIOBBIE, Hanlpumep «Mou goxymentsr», «Mowu pucyn-
Ku», «Mou Bupeosanucu» u 1np. KosuyecTBo KaTajJoroB Takyke He Orpa-
Hu4YeHo. OueHb BAJKHO TIOMHUTD, YTO KaTAJOTH HA AUCKE UMEIOT UEPaApPXU-
UeCKy10 cmpyxmypy.

Ha xaxaoM mucke o0s3aTeIbHO HMEETCS KOPHEEOL, W 21a6Hbill, Ka-
manoz. OH cozmaeTcs B npoiecce (GOPMATHPOBAHUS N MOXKET OBITH TOJIb-
Ko oauH. Bce Karanoru, cosjaBaeMbie B HEM, 110 OTHOHNIEHUIO K HEMY
ABJAIOTCA nodkamanozamu. Kax bl KaTajaor MOXKeT XpaHUTh Kak (haiJibl,
TaKk ¥ Apyrue xartagoru (moakaranoru). Ha puc. 2.20 B KavyecTBe npu-
Mepa MoKaszaHa Mepapxuyeckas CTPyKTypa XpaHeHHs MH(pOpMaIlUu Ha
aucke. B xopHeBoM kartasiore (namnke) MMeIOTCst TpM Iojkarasora «Ilnce-
Ma», «Tabauie» 1 «My3sbikar, a TaKKe 3aMUCaHbl AHTUBUPYCHAs TIPO-
rpaMMa antivirus.exe u pycugurarop keybru.exe. B karasore nucpma
uMmeercs nojakaranor «/leinoBelie», B KOTOPOM XPaHATCS TPH JEJOBBIX
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Puc. 2.20. lNpumep nepapxm4ecKon CTPYHTYPbLI KaTanoroe Ha AMcKe

MUCHMa, a TAKyKe HEIOCPE/CTBEHHO B HEM COJlepKuTCs (aila — JMYHOoe
nucbMo. B karanore «Myssikas 3anucansl TpU KOMIIO3uiuu B dhopmare
.MP3.

Tabmuua FAT copepsxut urpopManuio o )parMeHTax, COCTABISIOIUX
KaskbIi daii, mos3sossis paborars ¢ daiiiom, Kak ¢ euHbIM 1eabimM. [Ipu
pabore ¢ MS DOS nonauany ucrosnszoBanach 12-6urosas Tabmuma FAT.
Ona mpeaycMaTpuBaia paboTy ¢ HaKOMHUTEISIMH eMKOCThIO He OoJee
32 Mobaiit. Ee momudukanus xo 16 6ur nossosmna OC paborars ¢ muc-
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IIMH eMKOCTBIO yike 110 128 MobaiiT; ¢ BHECEHMEeM B TOCIEAYIONEM He3Ha-
NTeIBHBIX JOMOJIHEHNH 9TOT Tpeaes obin noaust go 2 I'baiir. [Iasa cucrem
Windows 95 ¢upma Microsoft pazpaborasa HOBOe paclIMpeHHe CHCTEMBI
AT — FAT32. Pacemorpum 06miyio ctpykTypy daiinoseix cucrem FAT,
Il sareM octaHoBuMca Ha FAT32,

Ita (aiiioBas cucTeMa IpeAyCcMaTPHBAeT Psil ClIEIHATIbHbBIX 00JacTei
11 JICKe, BBIIEIEHHBIX JIISI OPTaHU3aI[MH IIPOCTPAHCTBA IUCKA B IIPOLEcce
¢ro (hopMaTHpPOBaHMsI, — TOJOBHYIO 3allUCh 3arPy3KH, Tabiuiy pasdueHus
JIliCKa, 3aITUCh 3arpy3Ku, Tabauily pasMernienus (aiijioB u KOPHEBOIA Karta-
gor. Ha ¢usmyeckoM ypoBHE NPOCTPAHCTBO JMUCKa pa3duBaeTcs Ha
H12-6aiiTHbie obacTH, HasbiBaeMblie cexmopami. B cucreme FAT mecto
JUist (aiiIoB BBIJEJISETCS] KlacTepaMu, KOTOPBIE COCTOST U3 IeJIOTO YUCia
CeKTOpOB. YHCI0 CEeKTOPOB B KJacTepe A0JIKHO OBITh KPATHO CTEIEHH
uncaa 2. B Microsoft ati KiacTepbl Ha3bIBAIOT eOUHUUAMU BbIOENEHUS NA-
mamu (allocation unit), a B oruere nporpammbr ScanDisk ykasbiBaetcs: ux
pasmep, HapuMmep 16 384 GaiiT B Kaka0i e[MHUIE BBIZEIECHUS MaMSTH.

Cucrema FAT npencrasnsier coboii B/1, cBI3bIBaONYIO KJACTEPHI IUC-
KKOBOTro mpocrtpancTBa ¢ (dannamu. [lepsbie aBa aneMeHTa cojepkar HH-
(popmaruio o camoit FAT. /lanee mims xaskmoro kiacrepa npeaycMaTpuBa-
eTCS TOJBKO OIMH 2JIEMEHT, T.€. TPETHH M TOC/eyIoNHe 3JeMeHThl CTa-
BATCS B COOTBETCTBHE KJIACTE€PaM JMCKOBOTO IPOCTPAHCTBA, HAYMHASA
¢ [epBOro Kiacrepa, oTBejeHHoro s ¢ainos. Jaementsl FAT moryt
COLEPXKATh HECKOJIBKO CIIENMAIbHBIX 3HAYEHHIA:

» 0000H — xmactep cBobOMEH, T. €. HE UCTIOJB30BaH HH OJHUM (hailioM;

» FFF7H — xnacTep COlep:KHT OJMH HJIM HECKOJBKO CEKTOPOB ¢ (hH3H-
HECKHMMH ,I[ECI)EKTE[MH H HE JOJMEH HCITOMb30BATHCH,

o FFF8 FFFFH — pannwiit kaactep sABJIseTCa NOCHEIHUM KJIacTepoM
(haitna.

Hns moboro ucnoms3yemoro (aitioM, HO He TOCIeAHEro KiacTepa
anemeHT FAT comepkur HOMED CieAyIOLIETO KJacTepa, 3aHATOTO (ail-
JIOM.

Kasxzaprit karasor, He3aBHCUMO KOPHEBOI OH HJIU IOIKATAJIOT, TAK)Ke
npeacrasiser coboit B/, B katamore DOS s kasxknoro gaitia npexycMo-
TpeHa O[Ha rjaBHas 3anucek. B ornuume ot FAT, rme xaxmpiin aneMeHnT
COCTOMT W3 €JIMHCTBEHHOTO ITOJIsI, 3aIMCH AN (paiiia B KaTaJore COCTOST
M3 HeCKOJbKUX moJiei (tabia. 2.6). B karamore 32-6ajitHas samuch s
(paitna cocToOMT M3 BOCBMU II0OJIEH, COAEPIKAIINX OCHOBHYIO MH(ODPMAIIIO
o (haiiyie, HApUMEP, €ro pasMep, HavyaJbHbIH KJIacTep Ha JAHCKE, BpeMs
W ATy TIOCJIeIHEro BHeCeHusl uaMeHeHuil. HekoTopsie 1mmosst — uMsi, pac-
IMHPEHHE, pa3Mep, laTa U BPeMsI — MOKHO BHJIETh Ha dKPaHE B CIHCKE
(pairnos.
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Tabnuua 2.

Cmenenve
ITokasa-
TEb
0-—-7 8—-10 11 1221 | 2223 | 24-25 | 26-27
IMone |[Mms |[Pac- | Atpu- |He pe- | Bpems |Jlara | Hauans-
(baﬁﬂa Hpe- 6}”1‘ OJIk- HBIIT

Hie Jyercs KJacrep
Pazmep, 8 3 1 10 2 2 2 4
Oaiir

|
|

Korma nmporpamma otnpasser 3anpoc k OC ¢ TpebGoBanueM mpeaocTa- ]

BUTH €l cofiep:kuMoe Kakoro-to ¢aitna, OC mpocMaTpuBaeT 3anuch Kata- |

Jlora JUIs Hero, yToObl HAlTH MEepBbIM KJacTep aToro (aiisa. 3ateM OHa

2 |
obpamaercst kK anementy FAT mist manHoro xinacrepa, 4ro0bl HAWTH Ciie-

AYIOUHii KJacTep B enoyke. [IoBTOpss aToT mporecc, moka He 0OHapyKUT

nocyenuuil kiacrep ¢aiia, OC TouHO onpeseser, Kakue KJIacTephl MpH-
HajieskaT JanHoMy Gaiily U B KaKOH MO0CJIeI0BATeIbHOCTU. TakuM myTem
CHCTEMa MOJKET TPEJOCTABUTH MIPOrpaMMe JI0OYIO YacTh 3arpalinBaeMoro
eio (aiina. Takoit criocob opranusanmu (haiiyia HOCUT HA3BAHWE UCNOUKU
FAT. B cucreme FAT cpaitnam Bcerzia BoIJIEISETCS HEJ0€ YHUCIO KJIACTEPOB.
Ha «kectkom» mucke obbemom 1,2 I'baiit ¢ kaacrepamu no 32 Kobaiit
MOKeT 6]:11'1'!) }"KHBHHD 1Ipu HDDCMDTPE‘ KaTaJsjaora, 4TO pasMep TCKCTOBOT'O
(aitna, conepskaniero Bcero asa ciosa <hello, worlds, cocraBiser Bcero
12 6aiit, Ho Ha camoMm zesie oH 3aruMaer 32 Kb6ailT 1uckoBoro mpocrpan-
cTBa. Hencnons3oBanuast 4acTh KJIaCTCPd Ha3bIBaACTCH NOMEPAHHBIM MECTNOM
(slack). B nebombninx daiigax moutH Bech KaacTep MOXKET ObITh IOTEPsH-
HBIM MeCTOM, 4 B CpefHEM ITOTECPH COCTABJIAIOT IMMOJMOBHHY pasMepa KlacTe-
pa Ha He HCIOJIb3yeMble, HO BbijlejieHHbIe (paiinam obsactu. OauH U3
ﬂHDC06OB BI:-ICBDﬁD}KI[EHHH INMPOCTPAHCTEA Ha JHCKE — HpHMEHEHHﬂ l'lpﬂ"
rpaMMBI CJKaTHs aucka, Hanmpumep DriveSpace, koTopas BbieisieT more-
PAHHBIE MECTa /ISl UCIIOAB30BaHMS APYTUMHM (haiimamu.

PaccmoTpumM, kak MOJKHO pacCUMTaTh pa3Mepbl CEKTOPOB U KJIACTEPOB.
B FAT npenycmorpennt 16-pazpaansie anementol. Cyniecteyer 65 536
pasnuunbx 16-paspsanbix 3uavenuit; ymuoxkus 65 536 wa 512 baiit B cek-
TOpE, IOJIYYHM BO3MOXKHBINA 00beM mamsiti aucka — 32 Moaiir. Ha ancke
eMKoCTbIO Hosiee 2 I'6aiiT Kiactepsl nMeioT pasmep 64 Kbaiit, nau 65536
Gaiit (Tabs. 2.7). Ho camoe Gobiioe 3HaueHue, KOTOPOE MOXKET ObITh Ipejl-
crasjero B 16 paspsmax, coctasisier Ha ogun OaiiT mensine, T.e. 65535
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halir. Takum obpasom, 64 Kbaiit — caunmkom 6oJibiiag seanunta st 16
paspsiios. B Microsoft obHapy:kuim, 4Tto Tipu pa3zpaboTKe MHOTHX CyIe-
(''BYIOIIMX B HACTOsIIEe BPeMsl MPOrpaMM MX aBTOPbl UCXOMUIM U3 TIpe]-
[10JI07KeHHs], YTO 3HaYeHue yncaa OaiiT B kiacrepe ymeniaercs B 16 pas-
psjax. C yBesmyeHueM pa3MepoB JAMCKA €IMHULA B JIBOMYHOM BOCbMHPA3-
PsJIHOM TIPEACTABAEHUN YHUCJa CEKTOPOB B KJacTepe CMELIaeTcsl BJAEBO.
[Ipy cMemeHMM €IMHHUIIBI 32 KPAHHIO JIEBYIO UG POBYIO MO3UIUIO BO3-
linkaet ournOKa rpesbiienust paamepa 4 I'Gaiir. Pasmep knacrepa ykasau
i Bune 16-paspsaHbIX IBOUYHBIX Yuces. V1 BHOBb €IMHHIIA CMENIAETCS
IJIeBO, & TIPU CMENIEHUH €€ 32 KPAWHIO JIEBYIO TTO3UI[UI0 BO3HUKAET
«2-I'6aitT-kpusucs.

Haske ecnn 6B1 Takoit mpobieMbl He Bo3HUKANO pu obbeme B 2 ['daiir,
OC Bce paBHO He MOKeT paboTaTh C AUCKAaMKU eMKOCTBIO cBbiire 4 I'Gaiir.
[Ipu ucnonpzosanun FAT16 unciio CeKTOPOB B KJacTepe COXpaHseTcs
camoit OC B omgnoMm GaiitTe 610Ka MapamMeTpoB AMCKA, YCTAHABIHBAEMOTO
OC. IT0 YKUCIO HOJKHO OBITH KPATHBIM CTENEHH 2 M IPHA ATOM MeHbIIe
256. Takum 0Opasom, B KaacTep MOKeT BXOauTh He Oosee 128 cextopos,

Tabnuma 2.7

Huclio ceKTOpoB B KiacTepe Paamep knacrepa
Pasmep nucka | Jlecatnunas | JBowusas Hecsmuinias
cHeTeNMA criTeMa cHCTeMa JBonunas cucreMa
CHHCJICHH, CHHCJICHH A
CUMCIAEHHST | CUMCJICHWS .
Koaiit
Menee 4 00000100 2 0000100000000000
128 Moaiit
Menee 8 00001000 4 0001000000000000
256 Mbaiit
Menee 16 00010000 8 0010000000000000
512 Mbaiit
Menee 32 00100000 16 0100000000000000
1 I'daiit
Menee 64 01000000 32 1000000000000000
| 2 T6aiir
Boxee 128 10000000 64 OLIWBKA: TTpobae-
2 T6aitt Ma JUISl CYIIEeCTBYIO-
HIUX [POrpaMm
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Tabauma 2.8

Emrocts aucka, ['Gaiir Pasmep kaacrepa, Kbaiir
Menee 8 4
Menee 16 ” B
Menee 32 16
32 u bonee 32

unu 64 Kbéatit. B urore, naxke ecau orpanudenue B 2 ['6ailT cHUMaeTcs,
cucrema FAT16 npuemiema Juiiib A5 JUCKOB eMKOCThIO MeHee 4 T'6aiiT.

B daitmosoit cucteme FAT32 kax anementsr FAT, Tak m HOMepa cek-
TopoB — 32-paspsausie. Ecmu ymuoxuTh 4 294 967 296 pasanunbix 32-pas-
PsAMHBIX 3HAaYeHui Ha 512 GallT B cekTope, TO MOJYYUTCS OTPOMHOE YHUC-
a0 — 2 Toéaiit (2199023255552 bHaiit), KoTOpOE IPEACTaBISET cobOi
MaKCHMAaJIbHO BO3MOKHYIO €MKOCTD AMCKa IpH Hcnosb3oBanuu FAT32,

Teneps, Korga AONYCTUMOE YHCJIO KJIACTEPOB M YHUCJIO CEKTOPOB OAM-
HAKOBBI, BUIMMO, MOJKHO OBLTO ObI IIPEATIONOKUTD, YTO 7SI MUHUMH3ALUH
notepb Mecta Ha aucke B FAT32 OyayT Mcmoab30BaThesi KJIacTepsl, CO-
CTOSII[ME TOJBKO M3 OHOro cexropa. Ho B atoMm Bompoce HeoOXoauM
KaKoM-TO KOMIIPOMHCC, TToaToMy B crienmdukanum FAT32 pasmep Kiaacre-
pa 7IsT HakomuTe el eMKoCThIo 10 8 I'6aiiT cocrasasier 4 Kbaiit. B tabm. 2.8
orobpajkeHa 3aBUCUMOCTh pa3Mepa KjiacTepa OT eMKOCTH JTHCKA.

OpuuMm u3 (HaKkTOPOB, CHITPABIINX POJIb B NMPHUHATHU TAKOTO PENIeHMHS,
CTaJIO TO, YTO Teleph HYKHO YYUThIBAaTh U pasMep camoil FAT. Onepau-
OHHas cucTema coxpanser jBe konuu FAT, noaromy noj ajgemMeHT Kaxm1o-
ro knactepa B FAT Tpebyercsa 8 6aiit. Ha mucke obbemom 2 T'6aiir FAT
saiimer 32 MO6aiiT ero mpocTpaHcTBa NpH pasMepe Kiaactepa 512 Gaidr.
A ecsiu pa3mep kiactepa coctaBisieT 4 Kbaiit, ana xpanenus: AByx Tabmuiy
FAT norpebyercs Bcero 4 Mbaiit, T. e. 6yner cokoromaeno 28 Moaiir.

Yrobel obecrieynTh BOZMOKHOCTh PabOThI ¢ BO3POCIIHM YMUCIOM KJIa-
CTEPOB, B 3aIIMCH KATAJIOTA IS KKA0TO (haiima MomKHO BRIIEAATRCS 4 OaiiT
JJIs HayaJbHOro KiacTepa (aiima (BMecTo 2 Oaiit B cucteme FAT16).
TpaaunonHo Kakjas 3ammich B Katajgore coctout u3 32 6aiit. B cepenune
aroit 3amucu 10 Gaiit He ucnoasdyoresa (baiite ¢ 12 no 21), kKoTopbie
Microsoft 3apesepsupoBasa st CBOMX COOCTBEHHBIX HYXKI B OyiyIeM,
JlBa 13 HUX Temepb OTBOMITCS KaK AOTOJIHUTENbHbIE OaiTh, HEOOXOXUMbIE
Il yKa3aHus HavaabHOro Kjaactepa B cucteMe FAT32. Onepaunonnas
cHCTeMa BCerja MpejycMaTpUBajia HaJW4YHe Ha JHMCKe JIBYX 9K3eMILISPOB
FAT, no ncrnoab3oBancs Toabpko oauH u3 Hux. C mepexogom k¥ FAT32
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nliepalMOHHAs cHCTeMa MOKeT paboTath ¢ Joboil u3 atux xomuil. Eme
0/{HO U3MEHEHHEe COCTOUT B TOM, YTO KOPHEBOH KaTaJIOT, paHbIlle MMEeBIIUN
()MKCHPOBAHHBII pasMep W CTPOTO OIpeeeHHOe MECTO Ha JIHCKe, Telephb
MOJKHO CBODOJIHO HapallMBaTh [0 Mepe HeoOXOAMMOCTH IOA00HO MojKa-
Tanory. B HacTosiniee Bpemsi He CYIIECTBYeT OrpaHUYEHUI HA YHCIO 3a-
[1ceil B KOPHEBOM KaTajiore. 9T0 0COOEHHO BayKHO, TIOCKOJIBKY TIOJ KasKI0e
JmHHOEe MM daiia UCNoIb3yeTcsi HecKoIbKo 3anucei katanora. Couve-
aHUe TTepeMelaeMoro KOPHEBOTO KaTajora U BO3MOXKHOCTH MCIIOIb30Ba-
inst obenx xommit FAT — Hernuioxue mpeanocsuIku st OecnpensTcTBeH-
HOTO JMHAMUYECKOTO U3MEHEeHHs Pa3MepOB Pa3fiesloB /MCKA, HAllpUMep
yMEHBIIIEHUs pasjiesia B IeJsiX BbicBOOOKmeHns mecta s apyroi OC.
CriefiyeT IIOMHHTB, YTO IMOCKOJBKY ToJjie JJsi pasMepa (aiina B 3alHCH
KaTajiora 3aHuMaer 32 paspsma, pasmep oT/esbHOoro (aiiyia He MOXKET TIpe-
peimiaTh 4 THaiiT.

Mzl pacemoTpesu (aiinoByio cucteMy, uMeonyio Hassanue FAT, on-
HAKO B IOCJIeJHee BpeMsi Bce DOJIBIIYIO TIOMYJISIPHOCTD TIpHobpeTaet (aii-
nosasa cucrema NTFS (New Technology File System — daiinosas cucrema
onepaiuoHHbIX cucTeM cemeiictBa Windows NT), koropasi, B 4aCTHOCTH,
ucriosibayercss B Windows NT u Windows XP.

Maxkcumanpabiii pazmep pasaena NTEFS B nannblii MOMeHT orpaHuyex
JIMIIB PadMepaMy <XKeCTKHX» JuckoB. Kak m mobas apyras cucrema, NTES
JICJTUT BCE TOJIE3HOE MECTO Ha KJacTepbl — OJIOKM TAHHBIX, HCIIOJIb3yeMble
euHOBpeMenHo. NTFS mouiepskuBaeT moutu modbie pasmepsl KJIacTepoB —
ot 512 6aiit 1o 64 KbaiiT, HeKMM CTaHIAPTOM K€ CYUTAETCS KJIacTep pas-
mepom 4 Kbéaiit, /luck NTFS ycioBno aenntest Ha e yacti. [lepsoie 12 %
JICKa OTBOJATCS TI0J Tak HasbiBaemylo 3oHy MFT (Master File Table).
Ito BJI, mpeacrasasiomas coboii oburyo GhailioByw Tabauily, CTPOKH
KOTOPOil cooTBercTBYIOT (haiinam Toma NTFS, a cronbusl — arpubyram
(haiisioB. 3amuch KakuX-TuO0 APYTHX JAHHBIX B 9Ty 00JIaCTh HEBO3MOIKHA.
Ocranbubie 88 % aucka saBasgercss 0OBIMHBIM IIPOCTPAHCTBOM JIJISI XPAHEHMS
(paiinos.

3ona MFT nogenena na sanucu (puUKCHpOBaHHOTO pasmepa (0OBIYHO
1 K6aiit), u Kaxaas 3aich COOTBETCTBYeT Kakomy-a16o daiiny (B obmeM
cMbicyie atoro ciosa). Ilepsoie 16 daiinos HocAT cayxkeOHBII XapakTep
n Hepoctynuel OC — OoHM HasBIBAIOTCS Memaghaiiamu, TIPUYEM CaMbIi
nepsuiit Metacdaitn — cam MFT. 9tu nepeeie 16 anementoB MFT — enun-
CTBEHHAs 4acTh AMCKa, UMeloIas (huKcupoBaHHoe nosoxkenue. Inrepecno,
4TO BTOPAsA KOIMS NEPBLIX TPeX 3alMceil s HaZle)KHOCTH — OHH O4YeHb
BaKHBI — XPAaHUTCs POBHO mocepegune aucka. Octanpuoit MFT-daiin
MOJKET PACIIOJaraThCs, Kak M Jo0oi ApyToil (aiis, B IPOU3BOJBHBIX MECTAX
JIUCKA — BOCCTAHOBHUTL €r0 IOJOKEHHE MOYKHO C ITOMOIBIO €ro caMmoro,
«3alleNMBIINCh» 32 CAMYIO OCHOBY — nepBbii ssement MET.
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[Tepsoie 16 ¢aiinoB NTFS nocar cayxebupiii xapakrep. Kaskmbrit H@l
HUX OTBeYaer 3a Kakoii-nubo acrmekT paborsl cucremsl. IIpenmytecTso
HACTOJBKO MD,I[}’JIIJHGI'D TMOAX0 a4 3aKJIIYacTCH B HDP&BHTEHBHOﬁ [‘I’I6KDCTHJ'_
Tak, na FAT-nucke ¢pusnyeckoe nospexjienue B camoil obmactu FAT
batanbhO U DYHKIMOHNPOBAHHS Beero aucka, a Ha NTFS-nucke MOKHO
oboliTu mobble HEUCITPABHOCTH MIOBEPXHOCTH, KpoMe TepBhIX 16 ameMeHTOB
MFT.

Meradaiinb HaxopsaTess B KopHeBoM katanore NTFS-aucka — onu Ha-
YHHAIOTCS ¢ CUMBOJIA UMeHU «$». B 1abm. 2.9 npuseneHs! HCIIOIb3yeMbIe
B JIAaHHBIH MOMEHT MeTadaiyibl U UX Ha3HAYeHHE.

TaGbauma 29
MeTachaiin Hasunauenue

SMFT Cam MFT

$MFTmirr Konmsa nepsoix 16 sarmuceit MFT, pasmemennas mo
cepeivHe JIucKa

$LogFile Maiin MOIEPHKKH KYPHATHPOBAHNS

$Volume Cayskebuag undopMalus — MeTka ToMma, Bepcust (aiiio-
BOIl CHCTEMBI U T. ]I

$AttrDef Crnycox cTangaptHeix aTpubyTos ¢ailios Ha ToMe

b - Kopuesoit katanor

$Bitmap Kapra csoboanoro Mecta toma

$Boot 3arpy30uHblii ceKTop (ecau pasjies 3arpy30uHbIi)

$Quota Maiin, B KOTOPOM 3amucaHbl TIpaBa MOJbL30BaTEIeH Ha
HCHOJIb30BAHKME JMCKOBOTO npoctpancTsa (Havyanx paborarh
aunis B NTS)

$Upcase Daiiyn — TabiMua COOTBETCTBHS IMPONHCHBIX M CPOYHBIX
OykB B MMeHH (paiinoB Ha Texymem Tome. Hyxken B ocHOB-
HoM notomy, uto B NTFS umena caitnos sanuceiBaioTes
B Unicode, uto cocrapaser 65000 pasiHyibIX CHMBOJIOB

84



Kasknprit (paitn na NTFS B 06mem-To nMeeT HECKOJIBKO abCTPaKTHOE
(TpOEHHE — Yy HEro HeT KakK TaKOBBIX JAHHBIX, a €CTh nomoku (streams).
()Ji1H U3 TTOTOKOB HOCUT IPUBBLIYHBIM JIJISI HEe CMBICJI — 3TO JAaHHbIe (ali-
na. Ho 6oapmmmacTBO atpubyToB daiiaa — Toxe moroku! Takim obpasom,
losiygaetcst, 4To 6azoBas cymHocTs y (aiina Toapko oxHa — Homep B MFT.
Jlannasi abcTpakiusl MOJXKET MUCIIOJb30BATHCS IJA CO3/AHHS J0BOJBHO
y/I00HBIX Belei, HarpuMep, Hailry MOKHO «IIPUJIEINThS EIlle OJUH MOTOK,
jarucaB B Hero JioObie ganubie (MHGOpMaImio 06 aBTope M CoAepKaHUU
(paiina, kak sTo caenano B Windows). Hy u Hanocaieok: ums daiina MoyxkeT
cojiepsKaTh J0Oble CUMBOJIBL, BKJIIOYAsT MOJHbIH HAOOP HALMOHATLHBIX
aiasuToB. MakcumanbHast anuHa uMenn daiina 255 cHMBOJIOB.

Kamanoz 8 NTFS npeacrapiser coboil cnenududaeckuil gaiii, xpans-
M CCBIJIKM Ha Apyrue paiipl ¥ KaTaJorH, Co3jaBasi Hepapxuieckoe
crpoenue ganHbix Ha aucke. Daiin karanora mojenen Ha GJIOKM, KaXkKIblil
113 KOTOPBIX COAEPKUT MMs baitna, 6asoBbie aTpubyThl M CCBIIKY Ha dJie-
ment MFT, xoTopsiii y:ke npemoctaBisger MOJIHYI0O wHbopManuio ob ane-
MeHTe Katajora. BHyTpenussi cTpyKTypa Karaiora npezicrasisier coboii
OunapHoe nepeBo. bunapHoe ke siepeBo pacnosiaraetT uMeHa (haiiioB TaKUM
o6pa3oM, 4TOOBI MOMCK (haiiyia OCYIIECTBIISIICS ¢ TIOMOLIBIO IOMYYEHUS
JIBYX3HaUHBIX OTBETOB Ha BOIPOCH! 0 noJioxkeHuu ¢aiina. Ha sBonpoc: B ka-
KOM TpyTIire OTHOCHTEJbHO JIaHHOIO dJIeMeHTa HaXOAMTCA MCKOMOe MMs,
OmHapHOe JiepeBo JaeT OTBeT: Bbillle Hiu HiKe. Bot 4To aTo o3HavaeT: ius
noucka ¢aitia ¢ JaHHBIM MMeHeM B katajore Ha FAT-gucke OC mpuxo-

v emd. exe
spchtel. dll
speech. cnt
speech. dll
speech. hlp
v cauto. tlb
arap s .' 2 i
| Vdict. dll
v ixtauto. tlb *‘:l vtxtautob
WrapSAPI dll WrapSAPI dll
X command. dll}= - |X command. dll
X listen. dll X listen. dll
XTel. DIl XTel. DIl
Xvoice. dll Xvoice. dll

a 6

Puc. 2.21. Cxembl noucKa ¢aina B Karanore: a — Ha NTFS-aucHe (NoMcK B ae-
peBe); 6 — Ha FAT-gucke (nouck nepebopom)
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IUTCS] TIPOCMATPUBATEH BCE 3JIEMEHTHI KaTaJIora, II0Ka OHA He Hal/leT HyX-
ubiit, Ha NTFS-aucke mouck HaYMHaeTCs CO CPEIHEro 3JIeMeHTa, M KasKIblil
OTBET Cy:KaeT 30HY IIOUCKa B CpeJHeM B aBa pasa (puc. 2.21).

Hasa noucka opuoro daiina cpexu 1000 daitnos na FAT-nucke mpu-
feTcs ocymecTBUTh B cpemHeM 500 cpaBuenwmii (HanboJiee BePOSATHO, YTO
cdaiin Oymer HalizeH Ha cepeaune noucka). Ha NTFS-aucke momck Ha
ocHOBe OuHapHOro aepesa Oyzer sakoHueH dyepes 10 maros (Tak Kax
1024 — a10 2'%). DxOHOMMS BpeMEHH NMOHMCKA HAJIHUIIO.

Daitnsr NTFS-mucka mMeoT ouH JOBOJIBHO IOJE3HBIH aTpudyT —
«cxateiiiy. [leno B Tom, 9To y NTES ecth BCcTpoeHHAs IOIEP:KKA CHKATHS
JIMCKOB — TO, /IJIs Yero paHbllie NPUXOAHIOCH UCITONIb30BATh CIEIUAIbHbIE
nporpammsi (Stacker wmu DoubleSpace).

PaccMoTpHM Z10CTaTOYHO MHTEPECHBI M BaXKHBIH MOMEHT — (parmMeH-
Tauuio U pepparmenTanuio NTFES. Kak usBectHo, cuctema cHIbHee BCEro
(dparmenTupyer Qaitibl, Koraa cBoO0AHOE MECTO KOHYAETCS M NPUXOAMTCS
HICITOJIb30BATh MEJIKHE «/[BIPKH», OCTABIIHeCs OT Apyrux ¢aitnos. AIroputm
mAeicTBUi TIpu J000i 3amHcH Takoi: Oepercs KaKo#-TO ONpefie/eHHbIH
obbeM apcKa U 3anoaHseTcs daitiom 0 kowua. [Ipryem B oueHb uHTEpEC-
HOH TOCAeI0BATENBHOCTH: CHAYAA 3ATIOTHAIOTCS GOMBITHE TBIPKH, TTOTOM
MaJeHbKHe, T.€. THIIMYHOEe paclpejesieHue (pparMeHToB (hailsa 1o pasmepy
na pparmentuposantoiit NTFS Beirsaut ciaenyiommm obpasom (pasmepsl
¢ parmeHTOB):

16 — 16 — 16 — 16 — 16 — [ckauok Hazax] — 15 — 15 — 15 —
[nasan] — 14 — 14 —14 .1 -1 —-1—-1— 1.,

TH.I{ HPOHECC HIeT 10 CaMbIX MEJKHX ﬂh]pDI{ B OIHH I{JIEICTE[}.

Xorenoch Ob1 ckazaTh, yro ecau Baia OC — Windows 2000 u sbinie,
TO MCIIOJIb30BATh KaKkyo-aubo ¢aiaosyio cucremy, otandnyio or NTFS, —
3HAUMUT CYHIECTBEHHO OTPAHMYMBATH CBOE YA0OCTBO M TMOKOCTH pabOTHI
camoit OC. Windows coctasisier ¢ NTFS kak 6bl fiBe 4acTH eIHHOTO
IeJIoro — MHOMECTBO IIOJIE3HBIX BDBMD}KHDCTEﬁ H&HPHM}'ID JdBA3dHO H4a
(PUBUYIECKYIO U JIOTHYECKYIO CTPYKTYPY (haiiioBOM CHCTEMBI, H HCIIOJIb30-
Bath TaM FAT maum FAT32 umeer cMbIc JHUIND IS COBMECTHMOCTH —
eciiH ¥ BaC CTOHMT 3aJa4d YHUTaTh 3TH JHUCKH H3 KHKHX‘HHﬁO HP}JFHX CH-
CTEM.

Bonpocsk! U 3agaHuA

1. Yro Takoe gaitn? Yo moxassiBaer pacinupenue B uMenu daitna?

2. Yro npencrasisger codoii (pailioBas cucTeMa Ha JIUCKe?

3. Yo rakoe karagor?

4. Yro Takoe Kmactep?

5. Oxapakrepusyiite cucremsl FAT, FAT32 u NTFS, nconbaya Taba. 2.10.



Tabaumna 2.10

[Tapamerp

FAT

FAT32

NTFS

Cucmembi, ee noddeprucusaiowue

DOS, Windows 95, NT
eex Bepcuit

Windows 98, 2000

NT4, NT5, Windows
XP

Maxcumanvnuiii pasmep moma, I'oaiim

2 ITpaxriyuecku ne orpann- | [Ipakrudecku ne orpaHu-
4eH 4eH
Marxcumanvnoe uucno ¢haiinose na mome

ITpumepno 635000 [Tpaxrnyecku He orpa- | I[IpakTnyecku He orpa-

HHYEHO

HHYEHO

Hwms cpatina

C nomuepKKoi JUIMHHBIX
MMeH — 255 CHUMBOJIOB,
cHCTeMHBIH Habop cuM-
BOJIOB

C nojuiepsKoi JIMHHBIX
uMeH — 255 CHMBOJIOB,
CHCTeMHBIH Habop cuM-
BOJIOB

255 cUMBOJIOB, Ji0ObIe
CUMBOJIBIL JI00BIX anda-
puToB (65000 pasubix
HaYepTaHii)

Boamoxcrvie ampubymot gaiina

basosbiii Habop

Basossiit mabop

Bce, 4TO npuieT B roso-
BY IIPOH3BOANTEJISIM TIPO-
rpaMMmuoro obecmeye-
HUSA

Lesonacuocmy
Her Her Ia (c NT5.0 umeercs
| BO3MOMKHOCTD (hH3HYe-
CKH mMH@pOBATh JaH-
HBIE)
Cocamue
HeTt Her Ha
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Oxonvanue madn. 2.1

[Tapamerp

FAT

FAT32

NTFS

Yemotiuueocmy x cHoam

Cpennsisi (cucrema cami-
KOM IPOCTA ¥ MOITOMY
JoMaThes 0cobo Heue-

MY)

IInoxas (cpejcrea onTH-
MH3dIIHH 110 CKOPOCTH
NIPUBEJIH K IOABJIEHHIO
caabbIX 10 HAJEKHOCTH
MmecT)

[Tosnasg — aBToMaruye-
CKOE BOCCTAHOBJIEHHE
cucTeMsl npu J00BIX
cbosix (He cumTas pusu-
yecKkHe OmMOKH 3amucH, |
KOrja MUAIIeTcd O/HO,
a Ha camoM JieJie 3anmu-
CBIBAETCS J[Pyroe)

FKOHOMUYHOCTL

MunumanbHas (orpom-
HBIE DASMEDLI KJACTCDOB
Ha OOJIBIIMX JIMCKaX)

YoydiieHa 3a cyeT yMeHb-
IEeHUs PA3MEepoB KJa-
CTEPOB

Maxkcumanbtas, OueHb
appexTuBHAA W pazHO-
oOpasHas cucTeMa Xpa-
HEHMSA JTaHHBIX

Buiempodeticmeue

Bricokoe anst manoro
yucaa ¢ainos, HO ObI-
CTPO YMEHBIIAeTCs ¢ 0~
sapiaeHueM O00JABIIOTO
yucJa ¢ailsos B KaTa-
aorax. Pesyaprat — s
cJ1a00 3aroIHEHHBIX [THC-
KOB — MaKCHMaJbHOE,
JUISL 3aTMOJHEHHBIX —
MI0xoe

[TosmmocTeio ananoruy-
Ho FAT, no na auckax
Goabmoro pazmepa (Je-
CATKH ruradaiiT) Hauu-
HAIOTCSI Cephe3HbIE TPO-
GaieMbl ¢ 0011ei opraHu-
3aluel TaHHbIX

Cucrema He oueHsn ad-
(heKTHBHA JJI MaJbIX
U TPOCTHIX PasfienoB (1o
1 T'baiit), no pabora
C OrPOMHBIMH MaccHBa-
MU JaHHBIX M BHYIIH-
TEJAbLHBIMM KaTaJoraMu
OpraiM3oBaHa KakK Helb-
351 bosee aphexTHBHO
H O4YEeHb CHJIBHO MTPEeBOC-
XOJIMT IO CKOPOCTH JIPY-
r'He CHCTEeMbL

MpoexTHoe 3agaHue

IToaroToBbTe MHCTPYKIMIO 110 NPOBEpPKe W AedparMeHTalui KOMIIBIOTEPHOIO
JMCKa ¢ yueToM uMelolelics Ha kommnblotepe OC. BrimounTte B MHCTPYKIMIO pasfiest
110 (hOPMATHPOBAHUIO CHEMHOZ0 HCECTNKOZ0 JUCKA TI0JIB30BATE/A C BHIOOPOM COOT-
BeTcTRYIONEeH hallJoBOH CHCTEMBL.
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2.13. OcHOBbLI aATOPUTMU3ALIUK

AJTOpUTM — KJII0YEBOE TIOHATHE MH(POPMATHKH, 3TO TO, Oe3 yero ee
IPOCTO He MOKeT ObITh. Pycckue cioBa «MeTOM», «CIOCO0», «pelents,
J11IaH AEMCTBUI» MOXKHO, IIPaB/a, ¢ HEKOTOPOH J10JIel YCAOBHOCTH, CYMTATH
I’HI H3KHMH CJIOBaMH.

Jlonaax KayT, aBTop BceMupHO u3BecTHOro cbopHuka <l ckyccTBo
[[pOrPaMMHUPOBAHHS» CUUTAET, YTO CIOBO «aJIFOPUTM» ITPOUIOILIO OT UMe-
11l ABTOpa U3BECTHOrO apabckoro yyeOHUKa 110 MaTeMarnke — Myxammes
Oen Myca an-Xopesmu (Abu Ja'far Mohammed ibn Musa al-Khowarizmi)
(puc. 2.22). B yuebuuke 66111 cHOpMyTUPOBAHEL, 110 CYTH, IPABUIIA Y€THI-
pex apuMeTHYecKuX AeHCTBUH B MPUBBIYHOM HaM cerozus sume. Damu-
/ISl ABTOpPa B PYCCKOM IE€PEBOJIE 3BYUYUT KakK ajib-XOpe3Mu, U HPHHSTO
CHHTATE, 9TO OT HEE M IPOHIONILIO KdK CHOBO <«dJITOPHUTM?>, TAK K CJIOBO
«anrebpas.

[Tpubnusurensno 8 850 r. H.a. apabckuit yuenslii-maremaTuk Myxammeyn OeH
Myca an-Xopeam (13 ropoja Xopeama Ha pexe Amy-/lapbs, poauncs okono 783 r.)
Hanucat KHury o obumx npaBuiax pemenns apuMeTHYecKnx 3aa4 ¢ MOMOIIBIO
ypasHenui. Ona HaspiBaigach <Kurab an-/lxebp» («IIpaBuna BoccTaHOBIEHHS U
ipeobpasoBanmas ). ITa KHUra Aaja uMsa Hayke anredpe. Ouenn OOIBIIYIO POJIB
¢pirpajia elie ofiHa KHHra aa-Xope3MH, B KOTOPOil OH OAPOOHO onucan MHAMHCKYIO
apupmeruxy. Tpucra ger cuyera (B 1120 r.) aty KHUry repeseju Ha JaTHHCKUH
JIBBIK, ¥ OHA cTaja MepBBIM YYeOHUKOM <«MHAMKCKOil» (T.e. Hamell coBpeMeHnHOM)
ApU(METHKH JIJIs1 BCEX eBPOIEHCKUX rOpPoJoB.

MTak, airopurM — 9TO IMOCJEI0BATEIbHOCTD KOMaHO (Tpeanucanmii
WHCTPYKILHIT) HEKOTOPOMY UCROAHUMEN0, BBITOJHEHUE KOTOPBIX IPUBOJIUT
K OJYYEHHIO KOHEYHOro pedyiabrara (j1o0-
CTHXKEHUIO 1IeJIH).

Paccmorpum npuMep. PoboT-manummyis-
Top (MCIOJHUTENb) HA 3aBojie cobupaer
JIETCKHE TTMPAMUJIKH M3 TBETHBIX KOJell, Ha-
JieBasi UX B 33/IaHHOI ITOCIE0BATENBHOCTH
Ha crepskeHb. IBeta Kosell nepeHyMepoBaHbI
or 1 1o N. Kosplia Kask1oro i-ro 1BeTa JexKar
B eMKOCTH C TeM ke HoMepoM. Kakosa mo-
CJIEI0BATEILHOCTD €TI0 IeHCTBHI 1s1 Habopa
KOJIEI] Ha CTeP/KeHb?

«Hauano». YcTanoBUTL B Jlep:KaTEIb
CTEpPIKEeHb.

[Ilar 1. Hauatsb c60pKy ¢ BbIOOpa eMKOCTH
i=1.

[Ilar 2. B3saTh KOJBIO U3 i~ eMKOCTH. Puc. 2.22. An-Xopesmu
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Illar 3. Hagerp ero Ha CTepIKeHb.
Illar 4. OnpeneanTs — BCe JIM KOJbIIA HaJeThl?

2

«Hauamno».

ITonpoGyem BBIPasuTh 3Ty mocjeaoBaTeNbHOCTh rpaduyeckn. [padu
yecKoe 0TOOpasKeHHe aJTOPUTMA € TIOMOIIBIO BJI0K-CXeMbI HA3bIBAETCS €

CIMPYKMYPHOU CXEMOU.

ByzeMm ucnosab3oBaTh GUrypni (610KK):

— Ha4aJI0 HJIH KOHCIT ITpoHecca;

— BBOJ (BBIBOJ) JIaHHBIX.

Ecau Her, To mar 5. BeibpaTh cieayionryo eMKoCTb i + 1 M Wit K ma

Econ g, TO OTIIYCTHUTDL CTEPIKEHD C IrOTOBOM HHpHMH}IRﬂﬁ H HJITH K 1II

— Kakoe-ubo JIeHCTBUE WK TIPOIECC;

<> — IIPOBEPKa YCJOBHA IJIA IPHHATHA PEIICHHA;

Torma cTpyKTypHasi cXemMa Halllero ajropuTMa OyIeT BBIIJISANETh Tak,

YeTaHOBHTE KOHBeep
C eMKOCTAMH AAHA KOACSTT
B Ha4aho

|
L

[NepepBHHYTE EMKOCTh
C KOABLAMH 38A8HHOTO
IBeTa K MaHHITYAATOPY

!

B3ATE KOABIIO
H3 eMEKOCTH

}

HapeTs KOABIO
Ha CTepPKEHb

Ects Al
ellje HeHapeThe
KOABIa?

Aa

90

KaK MmoKa3aHo Ha puc. 2.23.

[Ipu aTOM MCTIOAHUTENb pabOTAET ABTOMA-

THYECKH IIO aJITOPHTMY, TOYHO BBLIIIOJIHAA KO-
MAH/ABI, 4 OT YEJIOBEKA 3daBUCHT 1IPABHIBHOCTDL

pasMENIEHHA IIBETOB Ha NMHUPpaMHIKE, IMOCKOJIb-

Ky B 9TOH CXeMe MMEHHO YeJIOBEeK HaroJIHseT
eMKOCTH KOJbI[aMH HYKHOro 11Beta. Mtak, noj-
YePKHEM, YTO aJTOPUTM COCTOUT M3 IIATOB. JTO
OYEHb BaKHOE IMOHATHE, I[DTDM}’ YUTO Kicdé — 23TO

JIEMEHTapHOE NeicTBHEe, M OHO JIOJIZKHO OBITH

I[IPaBUJIbHO OIIpeaejaeHo.

PaccMOTpHM ellle OJHH IMPUMEpP — aJrOPHTM,
uanomenunlii Esxanaom (aaroputm Esxamnpga),
OIHCHIBAIOIIME TPOLECC HAXOMKAEHHSA HaHOOIBIIEro
0B1Iero AeuTens JIBYX YHCe.

Jlaubl IBa 1EIBIX MOJOKHUTEIbHBIX YHCIIA M U M.
Tpebyeres HaiiTh ux HAHOOJBIIHIT OOIIHI JEJUTED
(HO/), T.e. Takoe HanbobIIee NEI0e TTOJTOKHTENb-
HOE YHCJI0, Ha KOTOPOE HalleJo JeNsATCH JAaHHbie
YHCJIa.

Puc. 2.23. CTpyKTypHan cxema anroputma ans
po6GoTa-maHunynatopa

f




[lar 1. Haxoxcdenue ocmamxa. Paspenmum m ua n. Ilycrs octatok ot jgenenus
punen v (0 £ r < n).

[ar 2. IIposepxka na wonsv. 1o HOMB? ECIAH fa, TO AITOPUTM 3aKaHYUBACTCA, U
HIAYMT 7 — UCKOMOE YMcao. Eciii HeT, IPofoJIKaeM BhITIOJHEHHE,

[MTar 3. 3amena. 3navenue n MOACTABUM B M, 4 3HAUYEHHE ¥ NMOJCTABHUM B 1
Il nepaeMcest K mary 1.

AJNTOPUTM JOJKEH HMETh TOUKY BXOJa — <«Hayajo» 1 TOYKY OKOHYaHHA
ILITIOJIHEHHS KOMaHJ <KOHEI», M TaK KaK Ji000H aJTOPUTM THINETCS s
HCTTOJTHUTE/IS, TO 9TOMY HMCIOJHUTENIO HYKHO cOo0OIUTh (BBECTH) 3HAaYe-
I151 YUCENT M W 7, TIO3BOJISIIONIAX HayaTh PaboTy MCIIOTHUTEST KOPPEKTHO.
[la CTPYKTYPHBIX CXeMax 6800 WJIH 6bi600 HH(POPMAIUHA YKA3bIBAETC
I (purype <«mnapainenorpamms». ['paduyecku, T.e. ¢ HOMOIIBIO CTPYKTYPHON
cxempl, anroput™ EBkina otobpaxken Ha puc. 2.24.

Kak Mbl MOKEM 3aMETHTh, B CTPYKTYPHOH CXeMe IOSIBIJICS eIle Y4acTOK
«OrobpaskeHue r» — 3TO BBIBOJ Pe3yJibTaTa UCIIOJHEHUSI aJiTOPUTMA B T0O-
naTHOM s yesoBeka popme. Takum 0Opasom, anroputm EBkimaa crpo-
HTCA 110 KJIACCHMYECKOM CXeMe: BBOJI MCXOHBIX JaHHBIX — 00paboTKa — BbI-
BOJI PE3YJILTATOB.

PaccMoTpuM CBOMCTBA aJITOPUTMOB.

/Bnecm aHayeHHe V

ﬁnec’m 3Ha4YeHHe /

Ha®iTia r — 0oCcTaToOK
OT AeAEHHA I Ha N

Aa
r=0%

Her

L
Nn—>mur—n /OTDﬁpaanTbn/

Puc. 2.24. CTpyKTypHasa cxema anroputma EBknupaa
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1. Koneunocmy. ANTOPUTM ZIOJKEH BCET/Ia 3aKAHUUBATHCS TIOCJIE KOHEeY~

|
HOTO, IIyCTh Aake OOJIBIIOro YMCIIa Maros. JTO OUeHb BaKHOE CBOMY
CTBO aJITOPUTMOB. VIMEHHO OHO OT/IMYaeT cOOCTBEHHO aJTOPHUTM Of
BBIYMCJIMTENBHOTO (MaTeMaTHYECKOT0) MeTOo/Ia.

Onpedenennocmv unu demepmunuposanrocms. Kaxiplil mar ajaropur-
Ma JoJoKeH ObITh TOYHO onpejeseH. /leiicTBUsA, KOTOpbIE IIPeAIIChI:
BAETCS TIPOU3BECTH UCIIOJHUTEIO aJrOPHTMA, A0JKHBI OBITH CTPOTO
¥ O/THO3HAYHO OMHCAHBI /IS KAJKI0T0 BO3MOMKHOTO caydasa. Onpenes
JIEHHOCTB aJITOPUTMa 0DYC/IOBJIEHA ONPe/IeIEHHOCTBIO JIeHCTBHIA J1JIst
KaJK/[OTO M3 €ro MIaroB, KOTOPBIE A0/UKHBI ObITh MAKCHMAIbHO (op-
MaJIM30BaHbl B MATEMATHYECKOM CMbIcJe. [lJist peasnsaliny ajropuT=
MOB KOMITBIOTEPOM OBLIN CO3/Ialbl CHEIMAIbHBIC AN20PUMMULECKUE
A3biKYU. 3alIMCAHHBIM HA TAKOM SI3bIKE JITOPHTM YK€ SABJISIETCS KOM-
nLIOMEPHOU NPOZPAMMOLL, BEPHEE ee UCXOIHBIM TEKCTOM.

3. [Jocmynnocmy, Y KaxkIoro ucnojaHuTess, Oyab TO YeI0BeK, yIpas-

JAI0MAN KaKUM-TO MEXaHU3MOM WJIHM BBITIOJIHSIONUNA JEeHCTBHUS Ha
KOHBeliepe, TeXHUIeCKoe YCTPOHCTBO (CTaHOK € IPOTPAMMHBIM yTIPaB-
JAeHreM, poboT-MaHUIIYISTOP, aBTOMAT), KOMIIBIOTEP, ECTh CBOS
«CHCTEMA KOMaH/», B 00J1acTH KOTOPOil BCe NOHMMAETCsT M HHTep-
IPETUPYETCA UM 0/HO3HAYHO. Bee, 4TO BHIXOANT 32 9TH PaMKH, JaxKe
OyAyYd UAEaJbHBIM AJTOPUTMOM II0 KAaKUM-TO JAPYTHM CBOMCTBaM,
He MOJKET OBITH BBITIOJIHEHO MCIIOJHHUTEJIEM WJIH IPUBEET K Cephe3-
HBIM OIIHOKaM.

IIpeanonoxum, B HAYYHOM JUTEPATYPe Bl HALIIN YHUKAIBHYIO TIPO-
rpammy, HanucanHyo Ha s3eike FORTRAN. IIporpamma Bam no-
HPaBUJIACh, W Bbl PEIINIM UCIONB30BATH €€ Ha CBOEM KOMIIBIOTEDE.
YBBI, Ball KOMIIBIOTED HE UMEET JAHHOU CUCMEeMbl NPOZPamMMUposa-
HUSL, T.€. ICXOIHOTO S3bIKa, KOMIMJIATOPA ¥ OMOIMOTEKH POrpaMm.
[ToaTomy, mpexie 4eMm HMCIIONb30BATh ee y cebs, BbI OJIKHBI 11034~
6otuthbest, uTobbl cucTema koMan a3bika FORTRAN 6buia goctyn-
Ha Komibiotepy. Cienyer yCTaHOBUTb HA KOMIIBIOTEP COOTBETCTBYIO-
HIYI0 CHCTeMY IPOrPaMMMPOBAHMS U C €€ IIOMOLIBIO BBIIOJHHUTh Ha
KOMITBIOTEPE AJITOPUTM.

. Maccosocmy. AITOPUTMBI IOJKHBI OBITH ITUPOKO TPUMEHHMBIMU. Bbl

3HaeTe, YTO AJIrOPUTM pelleHusi KBaJpaTHOTO ypaBHEHHs CO3/1aJl
Besmkuil ppammysckmii marematuk Opancya Buerr. 3uas dopmyy
¥ T10/ICTABUB B HEEe COOTBETCTBYIONHE KOa(PhUIMEHTh, MOXKHO JIETKO
NOJIyYUTh 3HaUeHus KopHeil. Taxum obpasom, 110001 4eIoBeK, pH-
MEHSs 9TOT AJITOPUTM, MOXKeT pellaTh KBa/[PAaTHOEe ypaBHEeHHUE.

Cmpyxmypa dannoix. AITOPUTM BCET/]a UMEET BXOJIHBIE M BLIXOJIHBIE
nanneie. Criocod UxX omMcaHus MpeicTaBasgeT coO0i CTPYKTYPY JaH-
HBIX. DTO MOTYT OBITH LENIOYKH, CITUCKH, AePeBbst, Tabumiisl. BaxHoit



COCTABHOW YACTHIO CHCTEMbI KOMAH] IIPH OIMMCAHUH aJIFOPUTMA SIB-
JSIOTCS AJITOPUTMMYECKHEe BO3MOKHOCTH OIMCAHMUSA CTPYKTYP JAaH-
HBIX.

6. Juckpemnocms. ITO 03HAYAET, YTO BCE ONEPALUH, IIPEIYCMOTPEHHBIE
aJITOPHTMOM, AOJIZKHBI OBITDH NpeaCTaBJdeHbI IIPOCTBIMHA IHATaMH, YTO
I{B_?K,I[blf‘l [mar MOKHO OBLIIO BBILIOJHHUTH ONHO3HAYHO 1 34 KOHEYHBIH
oTpe3ok Bpemenu. OueBHIHO, YTO JUIS PenieHus OJHON U TOH Ke
3a/[a4¥ MOYKHO pa3paboTaTh alTOPUTMBI, COCTABIEHHBIE U3 Pa3IMYHBIX
[IaroB, ofHaKo 6osiee apeKTHBHBIM OyeT TOT aJTOPUTM, KOTOPBIi
MPUBOJUT K 1ejii ObicTpee H TpehyeT PH 9TOM MEHBIIE PecypcoB
MCTIOJTHUTEJIS.

HPHHFITD Pa3/imdaTh HECKOJBKO THIIOBBIX aJIFTOPUTMHYECKHX KOHCTPYK-
[I1if, KOTOPBIE SBASIOTCA Kak Obl KUPIUYUKaMH A (GOPMHUPOBAHUS W3
X CJOXKHBIX aJITOPHTMOB. 3TO .n‘IPII-IEf"II-IH.FI, PA3BCTBJIAIOLIAACH W IIHKJIHYE-
(Iasl.

Junetinas KOHCMPYKYUA PEATIOIAraeT PoLecc BhIIIOIHEHHS 0C/Ie/10-
BATEJIBHBIX IMAroB, MpHYeM JdaHHad IMOCHe0BaTeJIbHOCTE HE U3MEHACTCS.
)ro, HanIpUMep, pacyer (HOPMYJIbI 110 AEHCTBUAM WU TOCIe10BaTEeIbHbIH
BBOJ JAHHBIX JJIs Havyasda paborsl amroputMma. Ha cTPYKTYpHBIX cxemax
JIMHeITHAsT KOHCTPYKLMsI 0003HaAYaeTCsT B BUJIE TIOCJIE/I0BATEIbHBIX CTPEJIOK
OT OMHOTO Iiara K Apyromy (puc. 2.25).

Paseemensiiouaica KOHCMPYKYUSL TIPEJINONAraeT BLIOOD Imara /s Bbl-
[IOJIHEHHS Ha OCHOBE ITPOBEPKH HCTHHHOCTH KHHDI‘U'JII‘IﬁO YCJAOBHA. Moix-
110 IIPOBECTH aHAJIOTHIO C JKeJIe3HO/[0POKHOM CTPEJIKOM, B 3aBUCUMOCTH OT
[10JIOJKEHIS KOTOPOH 1Moes MoHaeT no oHoMy U3 AByX nyTei. Ecou yemo-
e MMeeT 3Ha4YeHWue «MCTHHAa», TO ,[[,EU'II:HIEfIU.IEE BEITIOJIHEHHE HDfI,[[ET o
OJIHOM BETKe, MHavye — 110 Apyroi. Ha eTpyKTypHBIX cXemax Takue ajiro-
PUTMBI 0003HAYAIOT € MOMOIIBIO poMOa C BBIXOOM CTPEJIOK 10 HUTOraM
[IPOBEPKH YCJOBUSL HAa MCTUHY MU J0XKb (puc. 2.26).

YCHDBHEM BETBJICHHA MOI'YT OBITH CpaBHEHHME YHCeJI, COBIIaAEHHE Ha-
Oopa CUMBOJIOB ¢ KaKMM-TO 3apaHee 3aJ[aHHBIM CJIOBOM, IOJy4eHHe He-

Yeaosue

caHK e AMHEHOTO [IpoBepKa yCAOBHA

nponecca

Yeaosue
l HCTHHHO
(Aa)

Puc. 2.25. O6o3Ha4yeHue Waros ans Puc. 2.26. O6o3HaveHue waros ana

CXeMbl NMMHENHON anropuTMHUYECKOH cxembl Pa3BETBAAIOWENCS anropuTMuYe-
HOHCTPYKLMWK CHOW KOHCTPYKLMH

03 |



KOero WHMOPMaNUOHHOTO MPH3HaKa, HAIPUMep KPAaTHOCTH, IIBETA, BECH
u T. . [IpuyeM ycioBHe MOKeT OBITh IPEACTABIEHO B BUIE JIOTHYECKOT()
BBIPAJKEHUS: HPOCMO20, B YACTHOCTH a = ¢ wiu d > 0, wim cocmasnozo,
MCIIOJIB3YIOLIEero onepauuu aarebpsr Joruku. Hanpumep, Takoe: (a > b H|
c<dWIN a+ c=0 WJHN d=>5). Jloruueckoe BhIpaKeHHE MOKET IIPH~
HHUMAaTh JIMIIb OJHO 3HAYeHWe W3 NBYX: b0 ucTuHa, b0 10Xk, B Ka-
YeCcTBe 3aIMCH YCIOBHI B aJTOPUTMHUYECKOM 3allUCH YACTO MCIOJb3YIOT
onepanuu OTHOWEHus: = (paBHO), <> (He paBHO), > (6ombuie), < (MeHb:
wie), >= (OosiblIe WIN PaBHO), <= (MEHbIIE WX PaBHO), a TAKXKE JOTHYEC:
ckue onepanun: U (and), WJIU (or), HE (not), «Uckmouawmiee VJI»
(xor). Mcnosib3oBaHue COCTABHBIX YCJIOBUH B psjie Cay4aes I03BOJSET
HOBBICUTH 3(PQEKTUBHOCTDL aNTOPUTMA 34 CUET €ro COKPAIEeHUs ¥ YIIPO-
IEeHUSI.

PaccmoTpum nipuMmep: umelotest iBa yuciaa a u b. Ecam a > b, toc = a + b,
uHaue (T.e.eciia<bwm a=hb)c=ab.

MbI yiKe 3HAeM HEKOTOPbIe CBOMCTBA aJITOPUTMOB M TIPABHJIA WX OTOOPaKeHMs!
Ha CTPYKTYPHBIX cxemaX. C y4eToM 3TOro MOJy4YMM CXeMY, TpeACTABIeHHYIO Ha
puc. 2.27.

Kcratu, B u3sectnoii kaprune «Buta3p Ha pacnyThbes ee TIABHBII repoil KaK
pa3 OLeHUBAeT YCJAOBUS W MPHUHUMAET pellieHHe O HalpaBjieHWH CBOEro JAajibHei-
IIErO YTH, T.€. PEATIU3YET AJITOPUTM Pa3BeTBJICHHS.

Puc. 2.27. CTpyKTypHas cxema anroputma, Braovamlwero B ceba NMHEerHylo
W pa3BeTEBNAOWYIOCA COCTaBNAOWMWE
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[Huxnuvueckas KOHCMPYKYUs ONUChIBAET HEKOTOPBIN MPOLEece, KOTOPBIH
MIIOTOKPATHO TOBTOPsieTCS. JTa aJrOPUTMHYECKass KOHCTPYKIUS MMeeT
IICKOTOPBIE PA3HOBHAHOCTH: OBIBAIOT LIMKJBI ¢ (PUKCUPOBAHHBIM, Hamepesl
II3BECTHBIM KOJIMYECTBOM NOBTODEHHH, a OBIBAIOT C HEONPEAeIeHHBIM.,
I'aKue IMKJIBI BBHITIOIHSIOTCS 0 TEX MOP, ToKa He O6yAeT UCTHHHO HEKOTO-
0¢ YCJIOBHE, OTPaHMYUBalOIlee BBITOIHEHNE UK.

PaccMOTpHUM LUK ¢ OrpaHMYEHHBIM YUCIOM moBTOopeHuiu. MmMeercs
MHOKECTBO Pa3HOLBETHBIX MAapoB, 2(0) U3 KOTOPHIX HEOOXOAMMO IOC/Ie0-
HITEJIBHO IIEPEJIOKUTh M3 OJHOM KOp3uHsl B Apyryio. Ha puc. 2.28 npen-
(‘l'ABJIEHA CTPYKTYPHASA CXeMa IUKJIMYECKOr0o aAropuT™Ma ¢ (PUKCHPOBAHHBIM
HucaoM noBTopeHuit. Kak Mbl BUAMM, B 9TOH KOHCTPYKIMKM MCIOIB3YETCS
cHemuux, 3HAYEHHe KOTOPOTO TIPH KaXKJAOM TOBTOPE YBEJIHYHBAeTCs Ha
(/IMHUILY, U €r0 3HaUYeHHe KayK[bli pas cpaBuuBaercs ¢ uucaoMm 20. Korma
JHayeHue cueryrka jgocturaer ynucyaa 20 (T.e. nepesnosken 20-it map), BbI-
IOJHEHNE aJITOPUTMA 3aKaHIHMBAETCSL.

Taxum 06paszoM, ecii MHUKJI 3a/[aH Ha KOHKPETHOE YHCJIO TOBTOPEHHIA,
10 00sI3aTENIBHBIM YCJIOBHEM TAKOTO IHKJIA SABJSETCS HATUYHE CYCTYMKA,
I.€. dIeMeHTa, KOTOPBIH OrpaHMYMBAET BBINOJIHEHHE AJITOPUTMA IIPH JI0-
CTHKEHHH HY’KHOTO 3HAYEHUS CYeTYHKA.

PaccMOTpuM LMK ¢ He ONpeieseHHbIM 3apaHee YHUC/JI0M IOBTOPEHHIL.
JlomycTiM, HEKOTOPBII aBTOMAaT BhIpadaThIBAeT Ieble MOJ0KUTEIbHBIE

BasaTh ouepepHoi
1map U3 KOP3HHbL

l

[leperosKHUTE eTo
B APYTYIO KOp3UHY

+1 B cueTUHK

Her Aa

Cuerynk =207

Puc. 2.28. CTpyKTypHasa cxemMa UMKNMYEeCHOro anropurMa ¢ GuHCUpoBaHHbIM
4YMUCNOM NOBTOPEHUH
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ypcsa B quanazone ot 1 go 1000000 (Takme aBromMaTsl, Ipas/ia, Mporpam
MHBI€, Ha3bIBAIOT reHepaTopaMy (JaTYUKAMM) CAYYAHHBIX YMUCEJ, XOT
KOHEYHO, ¢ MaTEMaTHYECKOH TOUKH 3PEHMS 9TO MCEBAOCAYYaiHbIE YHCIa)
Taxas oneparys HazbiBaeTcs: pandomusauueli. JlomycTiM, 410 3TOT MPOILe
JIOJKEH TIPOJOJKATHCS 0 TeX 0P, MOKa He BLIMAAET CJAyYalHOe YHCII0,
npesbimaoniee 600 000, nmoce vero npoiece reHepaiuy CayYaiHbIX Yucel
NoJKeH ObITH 3aBepiieH. 3aMeTbTe, HaM 3apaHee HEM3BECTHO, KaKUM 10
CUETY BBINALET TAKOE YHCJO TPU FeHepatuy CayyalHbIX YHcel. chﬂne'l
3aBepIIeHMs] IUKIa — UCTHHHOCTDH YCIOBHSA, OTPAXKAIOIIET0 HANTOXKEHHOE
HAMM OrpPaHWYeHHe HA 3HAYeHHe YHCIIA. !

CTpyKTypHas cXeMa TaKOro ajJrOpUTMa NpeicTaBieHa Ha puc. 2.29.

YcnoBueM NOBTOPEHMS JAHHOTO AJTOPUTMA SIBJISETCS JONCHOCTD TIPO-
BEPAEMOTrD YCJIOBHA, KdK TOJBKO OHO CTaHET MCTHHHBIM (T. c. F[DJ[Y‘[EHHGE
yucao A npessicut 600 000), BBIIOMHEHHE AJITOPHTMA 3aKOHYHTCS, T. €.
MHBIMH CJOBAMH IMKJI ITOBTOPSIETCS /10 TeX TOP, MOKa YCJOBHE JOMKHO,
TeM He MeHee OYEBM/IHO, YTO YUCJIO TOBTOPEHHI IIUKJIA MpeAyrajaTh He-
BO3MOJKHO, MOJKHO JIMIIb YTBEPK/ATh, YTO caM Ipoiecc Oymaer KoHed-
HBIM.

Teneps nonpobyeM YCIOKHATD 3a1auy. [IPenonoKum, 4To MOIyYeHHOE
yucso HoJKHO ObiTh Gosbnie 600000, HO nMpu 3TOM OHO HOJIKHO OBITH
yeTHBIM W KpaTHbIM 65. ITonpobyeM cocTaBUTh CTPYKTYPHYIO CXEMY, MC-
0JIb3Y$ TOJBKO MPOCTBIE YeaoBHs. /laBaiite MOCMOTPHM, CKOJBKO YHCE]T
u3 1000000 kparro 65 (1000000/65 = 15385, 1.e. 1,54 %), CKOJIBKO 4H-
cexr 6ossme 600000 (1000000 — 600000 = 400 000, T.e. 40 %) u cKOMBKO
ypces yeTHIX (oueBuiHO 00 %). [loHsATHO, YTO TIOC/IE€M0BATEIBHOCTD TTPO-
BEPKH 3THX }’CJ’[OBI—’Iﬁ B 3HAUHTENBHON CTEeleHH DIIPEI,E[EJIF[ET BPEM}I HCIIoJa-
HEHUS AJITOPHUTMA, T. €. OJIHH U3 BAKHEHUIINX TIoKa3aTesei a(p(peKTHBHOCTH,

['enepanus
CAy4aHHOro yHcAa A

A >6000002

Puc. 2.29. CTpyKTypHasa cxema LMKIMYECKOro anroputma ¢ HeonpeaeneHHbim
YUCNOM MNOBTOPEHWUIA
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| loaTOMY B TAKMX aJrOPUTMAaX NPH MCIOJb30BAHUM IPOCTBIX YCIOBHI
I1YJKHO BHA4Yase TPOBEPSITH YCIOBHUS MEHee BEPOSITHBIE, YTO HO3BOJUT CY-
[IlCCTBEHHO COKPATUTh BPeMeHHbIe 3aTPAThl HA €I0 BBITIOJIHEHHE, TIOCKOJIb-
Iy COKPATHUT KOJUYECTBO ITPOBEPOK YCJIOBHIA.

Mo:keT BO3HMKHYTB BOIIPOC: & IOCTUTHET JIH aJIFCOPUTM PE3YbTATa, eCJIH
VCJIOBHS NPOBEPSTH B MPOU3BOJBHOM mopsiake? Koneyno, pocturner, Ho
i bosbInee BpeMs, T. €. Takoit agroput™ Oyaer meHee addextuBusiM. [Tpu
peAM3AIIME AJITOPHTMOB, obecriedynBaioux 00paboTKy orpoMHbIX HH(OP-
MAIMOHHBIX 0OBEMOB, HAIIPUMED IIPH PEIIeHHH CTATHCTUYECKHUX 3ajad,
TAKOH MOJAXOJ ABJSETCS HE MPOCTO JKeJaTeJIbHBIM, a 00A3aTeIbHBIM, T10-
CKOJBKY TIPH MCIIOJB30BAHUM JlaXKe CaMbIX BBICOKOIIPOU3BOIUTENbHBIX
KOMITBIOTEPOB BPEMEHHAS Pa3HUIA, 00yCIOBACHHAsS UMeHHO a(heKTUBHO-
¢TI0 AJITOPHTMA, CTAHOBUTCS BechbMa omyrumoit. Ha puc. 2.30 npepcras-
JICHA CTPYKTYPHAsl cXeMa AJITOPUTMa ¢ HEeOIIpe/IeJIeHHBIM YHCJIOM ITOBTO-
peHuil. YcioBue 3aBeplieHys HUK/IQ — MCTUHHOCTb OJIHOBPEMEHHO Tpex
VYCJIOBHIA.

A Ternepp NpeACTaBUM CTPYKTYPHYIO CXeMY I[UKJIWYECKOTO aJrOPUTMa
¢ HEOIPeeJeHHbIM YUCJIOM TIOBTOPEHUI, T/I€ YCIOBUE 3aBEPIIEHHsT — UC-
THHHOCTH cocTaBHOrO yenosus (puc. 2.31).

Hecmorpa Ha Moaupmkammio, JaHHbIH aJrOPUTM COAEPKUT IUKJ, 110-
BTOPSIONIMIICS TPHU JIOXKHOCTU M 3aKaHYMBAIOU[UICS ITPHU UCTUHHOCTH 3a-

lenepalyus
cAyYaiHOro yHcaa A

['enepanusa
CAY49aHHOTO YHCAE A

((A=65) 1
(A>600000) 1
(A weTHoe))?

Puc. 2.30. CTpyKTypHana cxema Puc. 2.31. CTpyKTypHasa cxema LMKIU-
UMKIWYECKOro anropuTma: ycnoeue YECKOro anropurma: ycnosuwe 3asep-
3aBeplWeHU — MCTUHHOCTL TPex WeHUA — MCTUHHOCTL COCTAaBHOIo
YCNOBWHA ycnoBus

4 Mupopmatika w HKT g ?



naHHOro ycaosus. MozkeT ObITh M 06paTHBIN MOAXOA — MPOAOJIKEHUE TIPH
MCTUHHOCTH U 3aBEPIIeHNE IIPU JIOKHOCTH YCI0BHS, HHBIMH CJIOBAMM IHKJI
BBITIOJIHAETCS 10 TeX MOP, MOKa YCAOBHE MCTUHHO, a 3aBEPIIAETCS, KOT/A
YCJIOBHE CTAHOBHUTCS JIOMKHBIM.

PaccMoTpuM npumep. ANTOPHTM HUMEET Ha BXOIE HEKOTOPOE 1IeJI0¢ ITOJIOMKH~
TeJAbHOE YHCa0 A, KoTopoe AeauTcs Haneno Ha 2. Ecau noayyeHHslit pesyabralr
6oasime 100, To OH B CBOIO OYEPE/[b CHOBA JIEAUTCH HA 2, T.e. IPOIECC TPOI0JIKA-
eTcst 10 TeX IOp, 10Ka YaCTHOE He CTaHeT pasHo 1, M 3aBepuraercs, npeiasapuTesib:
HO BBIJIAB KOJHYECTBO MPOM3BENEHHBIX aenenuii. [Ipexnonoxum, uro A > 200,
O6osnauum B pesynbrar menenus, a C — cueTynk KoamyecTsa aeneHmit. Ha
puc. 2.32 npejcrapieHa CTPYKTYPHAs CXeMa HUKJIUYeCKOro aaropuTMa ¢ Heompezue-
JIEHHBIM YHCJAOM NOBTOpeHHi. 3apepiiedne — 10 JOKHOCTH YCAOBHS,

Caenyer 0co60 OTMETHTD, YTO IUKIIBI MOTYT BKJIA/BIBATHCS APYT B IPY-
ra, kak marpemku. Ilpu aToM Ba’kHO ITOMHHUTB, YTO OHM He JIOJIKHBI ITepe-
cekatbesl. Ha puc. 2.33 nokasanbl BIOXKeHHbIe HKbI, TPAHULBI OITHCAHUS
KOTOPBIX HE IePeceKaloTcs, a Ha puc. 2.34 — HeIOIyCTHMbIE BJIOKEHHBIE
IIAKJIBL.

BnojxeHHbIe UKL UMEIOT HIAPOKOE NMpUMeHeHue Ha npaxktuke. Ha-
IpUMep, B MaTeMaTHKe CYIIeCTBYIOT (DYHKIIMKU OT MHOTHUX apryMeHTOB THUIIA
w= f(x,y,2p,q,s). Ecau 3axansl 1uanasonbl MK3MEHEHHs KaXKI0T0 apry-
MEHTa M, COOTBETCTBEHHO, HIAr 9TOr0 U3MEHEHUs, TO MOXKHO HalTHU BCe

S mas S

B=A/2
C=C+1

Aa Her

Puc. 2.32. CTpyKTypHas cxema LUMKIMYECKOro anropurMa: yenoBue saseplie-
HWUA — NIOMHOCTb YCNOBMA

98



)

_/
Pue. 2.33. [lonyctTuMoe pacnono- Puc. 2.34. Heponyctumoe pac-
MeHne obnacTtel BNOMEHHBIX LM- nonoMeHue o6nacTel BAOHEHHbIX
HI0B LUKIOB

siavenus Qyukipn. OHAKO TAKOH aIrOPATM JOKEH COJEPIKATh CTOIBKO
IIMKJIOB, CKOJIBKO MMEeTCsl apTyMEHTOB, ITOCKOJIbKY KaXK/bli apryMeHT 13-
MEHSETCS TOJBKO B CBOEM IUKJIE.

Hanpumep, sagana GyHKims

5% +3yJx +0,2612

Jx+y+x '

M3BecTHO, 4TO
1 <x <10 ¢ marom 1;
0,25 <y < 1,25 ¢ marom 0,5;

1,14 < 2z < 1,17 ¢ marom 0,01.

Tpebyerca orobpasuth 3HaYeHHs] QYHKIMH JUIS KayKJ0H KOMOMHALMHA apryMeH-
TOB H 3TY KDM6HH3H,HIG dPryMeHTOB. DHPE,ILEJ’IHM KOMHYEeCTBO IIATroB IHMEKJIOB 110
kazaoMy aprymenty. Tak, mo x ux 6yaer 10, no y — Tpu (¢ y4eTOM rpaHHYHBIX
3HAYEHMIT), a 0 Z — YeThIpe mara (TakKe ¢ Y4eTOM IPaHUYHbIX 3HAYeHMI ).

Taxum obpasoM, 3aianHas (QYHKIMA ¢ yyeTtoM wmaroe umeet 10 - 3 - 4 = 120
sHadeHnit. ByaeM M3MeHsITh z B caMOM BHEIIHEM IMKJe, iy — B CPe/lHeM, a X — BO
pHyTpeHHeM. [Ipu aTOM 04YeBHHO, YTO cama (opMyna Oy/ieT BEIUHCIATHCA B CAMOM
BAOAEHHOM LHEE.

B ka/0M LHKJIE JJISL COOTBETCTBYIOIIETO APTYMEHTA 33/IaeTCSI er0 Npu-
pawjenue, a I BJOKEHHbBIX IIMKJIOB IIePe/l BXOJOM B HUX BOCCTaHABJIMBA-
eTCs HavYaJbHOe 3HaueHHe apryMeHTa. CTPYKTypHasi cXeMa aJrOpUTMa,
HCIIOJIB3YIOMIEro BIOKEHHbIE IHKJIbI, MPeJICTaBieHa Ha puc. 2.35.

Kak oueBHIHO M3 TPHMEPA, XOTS YHCJI0 TOBTOPEHHIH KasKI0TO U3 IUKJIOB
BIOJIHE (PUKCUPOBAHO, MOKHO ObLIO OB 060HTHCH €3 SIBHOTO UCHOIb30-
BaHMs CYETYMKOB KaXKIOTO IHMKJIA, HECMOTPsl Ha TO, YTO B HESBHOM BH/E
OH TIPHCYTCTBYET, TTOCKOJIBKY 3ajlaHbl Ha4yaabHbIe 3HAYCHUS apTyMEHTOB,
NPHpAIeHUs] Ha KasKAOM Ilare UX M3MEHEeHHUs] M IIPOM3BOAMTCS IIPOBEPKa
Ha MPEeBBIIIeHHe KOHEYHOTO 3HAYCHHSI.
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i

JapaHHe HAaYaAbHEBIX

x=1,y=025 z=114 3HaYeHWH apryMeHTOB

dy=1,dy=0,5,d,=0,01 3apaHMe Iaros
M3MeHeHUH apryMeHTOB

/

Breruncaenme a

/ BuBop a, X, ¥, Z /

X=x+d,

y=y+dy

= Her y>1,257

Aa
y=0,25

z=z+d,

o
L

/‘q\
A

Puc. 2.35. CTpyKTypHasa cxema anroputMma, UCnonb3yIoWero BAOHEHHbIEe LUKIbI
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Eme opun nmpumep. Ilpeanonoxum, uro umeerca Tabuauiia, cogepkanias
|0 erpok 1 Bocemb cTosbioB. B aToit Tabunie Bee 4ncia KpaTHbIE 5 HYKHO YBO-
IITh, OCTaJbHEIE — YTPOHUTh. EcTh ABa BapuanTta pemenus. MoxkHO (PUKCHPOBATDH
CTPOKY M mepebuparh B Heil Bce aieMeHTBI Mo cTonbIaM, a MOKHO, HaobopoT,
(puxcupoBath ctonberl U nepedUpaTh B HEM BCE AJIEMEHTDI [OCTPOYHO. 3aMETHM,
HTO TOT HapaMeTp (EH.IE €70 Ha3bIBAIOT HHaﬂKGDM — B HalleM CJIy4dac 2TO HoMepa
(TPOK H CTOJOLOB), KOTODPBI (pUKCHDPYeTCH, HAXOAUTCA B Gojee BHENIHEM LIHKJIe,
BpiGepem Bropoii BapuanT pemnerusa. O6o3HaunM HOMEp CTPOKH i, 4 HOMEpP CTOJI0-

ia j. CTpyKTypHasi cxeMa TaKoro ajropurma Oy/er BBIIJIAAETh Tak, KaK MoKa3aHo
ia puc. 2.36.

L

i=1,j=1
Bribopka umcaa w3 i-#
CTPOKH H j-T0 cTOADIA
Her
Aa
YTpouTe YABOUTE
YHCAO YHCAD
k
i=i+1
- Her i>10?
HeTt

Puc. 2.36. CTpyKTypHas cxema anroputma, UCno/b3ylouero nepeop anemMeHToB
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7 Bonpocsl u 3aganun

1. Tlosicuure MOHSTHE <aJITOPHTM».

2. B uem cocTOUT 0COOEHHOCTD OMMMCAHMS AJITOPHTMOB C TTIOMOIIBIO CTPYKTYPHOMU
CXeMBbl U KOHCTPYKIMI alrOPUTMUYECKOTO A3bIKa? |

3. Tlepeuucinre THIIOBBIE AJTOPUTMHYECKHE KOHCTPYKIIHH W OOBSCHUTE UX HA- |
3HAYEHHE.

4. Yrto Takoe MCHONHUTENDb anropuTMa? YTo Wil KTO MOMKET SIBIATHCS MUCIOJ-
HUTEJNEM AJIrOPpUTMA? .

5. THosicuure anropur™ paboTsl HCTIOTHUTEIS HA IPUMepe poboTa-MaHUITYJIATOPA |
WM aproMarta (HanpuMep, aBToMaTa IpoJIaKu raser).

2.14. NMpumepbl aAropuTMoOB 00paboTKKU MHPOPMALIMK

1. Houcx maxcumyma u MunuUMyMa 8 maccuse wucel.

Maccus — 310 ynopsijioueHHasi nmocje0BaTebHOCTh AaHHbIX, 00bex-
HeHHasl O0IMM MMEHEM, ¢ TIOMOIIBI0 KOTOPOTO MOJKHO 00pamaThes K Kak-
JIOMY AJIEMEHTY MAacCHBa, YKa3bIBasi ero HOMEp B CIHCKe — HHAEKC. BeeM
HaM 3HaKOM KJACCHBIN KYPpHaJI. B cmucke knacca ¥ Kadkaoro 13 BaC eCTh
ceoit HoMmep. bynem cuntats, uyro KJIACC10A — aT0 Ha3BaHue MaccuBa,
d HDPH,[[KDBI:IE HOMEPE. AJEMEHTOB CIIHMCKA — 3T0O HH/IEKCHL. TDL[[& K y4e-
nuky Came [TeTpoBy, nMeroneMy mOpsaiKOBbI HoMep 15 B criHCKe, MOXK-
Ho obparurscs kak KJIACC10A(15), uto odnosnauno onpedensiem (uden-

Chepyrommii
IAEMEeHT > max

max = 3TOT
JACMEHT

Her

Kownen Mmaccupa?

Puc. 2.37. CtpyKTypHas cxema anropurma nouMcHa MakKcMmanbHOro anemMeHTa
MaccuBa
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muchurupyem) ero B Kjacce, a U B mKoje. Kak HalTH MunumarbHotil Win
Waxcumanbviil anemenm Maccrsa? BocrosnbayeMcs aizopummonm nepebopa,
[I0CJIEZIOBATEIBHO CPaBHHUBAsI BCE 9JIEMEHTBI MAacCHBa ZPYT C APYTOM, Ha-
qunasi ¢ nepsoro. [lyctb MaccuB mas COIEpPIKUT YMCJa — POCT YYEHHKOB
i knacce. Haitmer MakcuManbHbIil poct yaeHuKoB. [Tepsoiii anement mas(1)
00bSABJIAETCA MAKCUMAJIBHBIM MaX. 3aTeM KaXK/Iblil 3JEMEHT, HAaUWHAsA CO
TOPOTO, CPABHHBAETCS TTOCAEIOBATENIBHO € 9THM BPEMEHHBIM MaKCHMYMOM.
licii OH okasbIiBaeTcst OOJbINE, TO MPOUCXOMHUT IMepeHasHauYeHHe max.
3 pesynbraTe nepebopa BCeX 2JI€MEHTOB MacCHBa M WX CPAaBHEHHUS C Max
i HeM Gy/IeT HAXOMUThCS UCTUHHBIN MAKCHUMYM MaCcCHUBA.

Ha puc. 2.37 nmokazaH aaropuTM IoMcKa MaKCHMyMa MacCHBa 4YHCeJI.
(ueBHIHO, YTO jJisg MOWCKA MUHUMYMA B MPOBEPKE YCJIOBUS HYKHO OyeT
HCITOJIB30BATh 3HAK <«MEHBIIIe>» BMECTO <«00JIbIles.

2. Haxodxcoenue xopheli k6adpammozo ypasHenus.

ITo obIen3BecTHas 3a4a4ya, B KOTOPOU /Il YyPaBHEHHs BHJa

ax?+bx+c=0

D=A JF.'rE —4ac
Aa g Her
BripaTe —b +*.|ri_)|
cooDIineHHe Xy = ~2a
«KOpHEeH HeT»
o =b-\D
2 2a

Puc. 2.38. CTpyKTypHas cxema anroputma Nnoucka KOpHen KBagpaTtHOro ypaBHe-
HUA

103



110 3a/IaHHBIM Koa(uLmenTaM a, b ¥ ¢ Hy»KHO HAaHTH KOPHH 110 (opMyJIe
IIpH YCJIOBHH, YTO JUCKPHMMHHAHT D umeer HEOTPHIATENBHOE 3HAYECHHE!

—b++b?% -4dac

2a

X9 =

CrpyKTypHasl cXema 3TOr0 ajJropuT™Ma IpezicTaBaeHa Ha puc. 2.38,

3. Ynopsadouusanue (copmupoexa) anemenmos maccuea.

TpebyeTcs pacmosOKUTh JEeMEHTBl MAaCCHBA IO 803PACMANUIO W
ybwvieanuro. VI3BeCTHO HECKOJIBKO aJrOPHTMOB COPTHPOBKH, B JaHHOM
MPUMEPE PACCMOTPHUM NY3bipbkosyilo copmuposky. CyTh aJropuTMa co-
CTOUT B TOM, YTO BCE AJEMEHTBI MACCHBA CPABHUBAIOTCS ITOMAPHO: [T€PBEIi
CO BTOPBIM, BTOPOH — ¢ TpeTbuM H T.J1. [Ipeanonoxum, 410 HEOOX0MHMO
BBITIOJIHUTD COPTHPOBKY MACCHBA MAas W3 7 9JIEMEHTOB II0 BO3PACTAHUIO

I-H aAeMenT >
>(i+1)-ro

1) i-it—>r
2) (i+1)-# — i-it
3) r— (i+ 1)-it

Het

i=i+1

HeT/"/:

Puc. 2.39. CTpyKTYpHaa cxema anroputMa ny3bipbKOBOKX COPTUPOBHM MaccHMBa
no BO3pacTaHuio
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dHaueHui aseMeHToB. Toraa, ecau nepBuIid aneMeHT 60Jibille BTOPOTO, OHU
MEHSIOTCS MeCTaMM M B MHAMKATOP IepecTaHoBOK § 3aHocurcda 1, T.e.
BKJIIOYAETCS CHTHAJ — IepecTaHOBKA MPOM3BeAeHa. JTOT Ipouece Nnpo-
HCXOAUT A0 TeX MOoP, IMOoOKd HHAHKATOD HE 6}7,I[ET HMETHL 3HAYUECHHE 0, qTO
rOBOPUT 00 OTCYTCTBUH MEPeCcTaHOBOK, a CJIeI0BATENbHO, 00 yIopsaouu-
BAaHHUM 2JEMEHTOB MaccuBa. Bl yiKe 3HAKOMBI C TIOHSITHEM -T'0 3JIeMeHTa
MACCHBa, 3HAYHUT, CJEAYIONUIH 1O TOPSAAKY DJIEMEHT MOKHO 0003HAYUTH
kak (i + 1)-i. [ns Toro 4TobBI NOMEHATH MECTAMH 3JIEMEHTHI MACCHBA,
BBEIEM elle HEPEMEHH}?ED F AJI5 IIPOMEXYTOUHOTO XpaHt‘HHH JHAYEHUH.
Takue nepemenHble UHOT/IA Ha3biBaloT paboyumu. Ha puc. 2.39 npencras-
JIeHA cXeMa aJropuTMa My3bIPbKOBOM COPTHPOBKM MaccHBa I10 BO3pac-
TAHHIO, COCTOAIEro U3 1 3JeMEeHTOB.

ec]| MpoeKTHoe 3agaHue

[Tocrpoiite CTPYKTYPHYIO CXEMY aJrOPHTMA IIOMCKA CPeJHEro pocrta yyalmuxcs
B KJIACCe, & TAaKyKe MHHUMAJIBLHOTO M MaKCUMAJILHOrO 3HaYenuii pocta. Menomnsayii-
TE MACCHB JUIA ONUCAHHWSA CIIMCKA YYAIIUXCH, HHKIMYECKYI0 aJrOPHTMHYECKYIO
KOHCTPYKIMIO JUJISL TOWCKA MUHHMYMA ¥ MAKCHUMYMa, CYMMHUPOBAHHSA BCEX DJICMEH-
TOB 3TOro MaccuBa. Pe3yabTar npeicTaBbTe KaK HTOT BLIMUCICHMS CPeIHero apug-
MCTHYCCKOTD, a JJad MUHMMaJILHOMND H MaKCHMAJILHOTO FHAYCHHH POCTa YUAIITHXCH
cOODIUTE COOTBETCTBYIONHE HOMEPA ATHX Y4alliuXxcsi B CIIMCKe KJacca.

2.15. Cucrembl ¥ TEXHOAOTMU NpOrpaMmMvupoBaHunua

Ocoboe mecto B ITO KoMIbioTepa 3aHMMAIOT CUCTEMbI IIPOrPaMMHPO-
Banus. Kak mpaBuio, cucreMa nmporpaMMHPOBaHHS BKJIOUaeT B cebs Tpu
OCHOBHBIX KOMIIOHEHTA.

1) aswvi npoepammuposanis — A3bIK, HA KOTOPOM IHIILYTCS IPOrPAMMBI;

2) mpancasmop (MHTEPIPETATOP MK KOMIWISITOP) — MPOTpaMMa, <Iepe-
BOJAANIAAS> A3BIK ITPOTPDAMMMPDOBAHNA Hd A3BIK KOMIIBIOTEDPA,

3) O6ubauomexy npozpamm — 3apanee paspadOTAHHbBIE IPOTPAMMBI, PeaJIH-
3youimue THIIOBEIE CI)}"HKIJ,HH H BRIYMCJIHUTEJIBHLIEC METOhI. B HaACTOALIEee
BpeMsl TAKHX THUITOBBIX IIPOrPAMM B MUPE HACUMTBHIBAETCS HECKOJBKO
TBICHAMY.

TlepBBle CHCTEMBI TIPOTPAMMUPOBAHHS HOCH/IH MATIHHHO-OPHEHTHPO-
BaHHBIM XapakTep. 9T0 ObLIM KOIbI, IPHOIMKEeHHbIE K paboTe KOMITbIOTE-
pa. Jlna 06paboTKM KOMIBIOTEPOM MAIIMHHBIX KOAOB TPeOHOBAIKCH TIPO-
creiimye TpaHcAATOpbl. OHAKO TaKKHe SIBBIKH IIPOrPaMMHUPOBAHUS IOCTA-
TOYHO CHJABHO 3aBHCEJIM OT THIIA H MHPKE‘I KOMIIBIOTEDA. HPUI‘DHMMI}I
npezicTaBisu coboi Habop KOMOB /IS KOMIIbIOTEPa, MOATOTOBKA KOTOPBIX
ObLTa KpaiiHe TPYAOEMKHM 3aHATHEM /Ui ITPOrPaMMHCTOB.
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B xonue 1950-x rr. 66110 CO3aHO HECKOIBKO AJITOPUTMUYECKHX SI3BIKOB,
CaMbIMH M3BECTHBIMM M3 KOTOPHIX sBJstnch Algol-60 1 FORTRAN-IV.
ITO OBLIH A3BIKH MPOTPAMMUPOBAHHMS, KOTOPBIE MO3BOJISITH ONUCHIBATE
aJropuTMbl 0e3 NPUBA3KK K KOHKpeTHOU Moxesu IBM u mcnosib3oBain
3JIEeMEHTHI eCTECTBEHHOTO S3bIKa — AHTJIMICKHE CJI0Ba M CUMBOJIBL. Ecte-
CTBEHHO, YTO 3HAYUTENHHO YCIOKHUIUCH TPAHCISATOPHI, ITOCKOJIBKY pas-
HHLIA MEXKAY UCXOAHBIM SA3BIKOM HAITMCAHUS IPOrPaMMBI ¥ MaLIHHHbBIM
SI3BIKOM HECOM3MEPHMO BO3POCJIa.

[lepBbie anropuTMIYecKue sI3BIKH OBIIM B OCHOBHOM OPHEHTHUPOBAHBI
Ha pelleHrne MATEMATHYECKHX, HHKEHEPHO-TEXHUYECKUX 3a/1a4, OCKOJIbKY
HMEHHO B 3THX GﬁﬂaCTHK ]{DMHBIDTEPHH}[ TEXHHKA Hallljaa HGHE‘Ia}Iy caMoe
cepbe3Hoe NpuMeHenue. BriocaeacTBuy NOSABIINCH aHAJIOTHYHBIE SI3BIKU
TS PelIeHusl 9KOHOMUYECKUX 3a/1a4, 3ajiad YIIPaBIeHHs TeXHOJOTHYECKH-
MH TIPOIECCAMH, MPOEKTUPOBAHUEM, T.€. OHU OBLIM OPHEHTHPOBAHBI Ha
pelienue mpobieM B KOHKPETHBIX obsacTax. MiMeHHO 3TO u 06yc/I0oBHIO
Hux 061[{&6 Ha3BaHHE — npoﬁ;zeuﬂo-opueumupo&anﬂbm.

[To mepe cy:keHus MX CIELMANU3ALKUHE COOTBETCTBEHHO POCJIO YHCJIIO
A3BIKOB HPOTpaMMHPOBaHHH, CHA4YAJI4 OHO HBMEPHHGCB JEeCATHKaAMH, ITO-
TOM — COTHSIMH. ITO IIOPOAMJIO HOBEIE IIPOOJIEMBI COBMECTHMOCTH IIPO-
rpaMM Ha Pa3HbIX SA3bIKaX IMPOrPAMMHPOBAHMS MMPH pa3paboTke OOIbIINX
CHCTEM, M BOIHHUEKJIA NAECA CO3MaHWA YHUBEPCAALHBIX A3bIKOE NPOZPAMMUPO-
eanus. OanuM u3 takux sA3eikoB cran PL/1 (Programming Language),
KOTprIfI, BIIpOYEM, BCKODPE PACII4JICA Ha OIpeaAe/JIEHHOE YUCJA0 ITOJAMHO-
KECTB. YHUBepcaJbHble S3bIKHM Hanbosiee yIOOHB! B MCIOJIb30BAaHHH, I10-
CKOJIBKY MaKCHMAJIbHO NPHOJINIKEHB K €CTeCTBEHHOMY YeI0BEYeCKOMY
A3BIKY, M, KOHEYHO, IIPOLECC KOMIITWJIAINW 5 HUX JOCTATOYHO CJIOJKEH.
SAsbikn atoro kmacca (Basic, Cu, Pascal, Ada n ap.) o6veaungeT ogHO —
OHH IAar 34 MdaroM IIoCJeI0BaTENIbHO PDEATHIVIOT aJITOPHTM, HDEITOM}' HX
HA3BIBAIOT AX20PUMMUYECKUMY, YTO MPEACTABIAETCA HE COBCEM KOPPEKT-
HBIM, IIOCKOJIBKY J11000€ ITPOrpaMMIPOBaHKE CBA3aHO C peansalieil Toro
WIH MHOTO aJilTOpHTMA. BDHEE IIPaABUJIBHBIM IIPEACTABIIAETCA HA3BIBATD 9TH
SI3BIKH NPOUEOYPHO-0PUESHMUPOBAHHBIMU W TAKIKE CBA3AHHYIO C HUMH TeX-
HOJIOTUIO MexHOA0zell npozpmupo&auuﬂ.

[ITupokoe BHe/peHHE CPEACTB KOMIBIOTEPHONH TEXHUKH B Pa3iIHUHbIE
E(bepbl JKH3HH H JeATEJIBHOCTH Y€/JI0BCKa CTHMYJ/JIMPOBAJI0 Pa3BUTHE aBTO-
MaTU3UPOBAaHHBIX METO/I0B U MHCTPYMEHTAIBHBIX CPECTB, IPUMEHIeMbIX
JUISL CO3JIaHUST npozpammuozo obecneuenus. IIpOU3BOACTBO COBPEMEHHOIO
ITO npoucxomaut Ha dhoHe BHICOKMX TpebOBaHUI, NPEIbIBASIEMBIX K Kade-
CTBY CO3[aBaeMbIX MPOrPaMM M 3HAYUTEJbHOH CJIOFKHOCTH BBIIIOJHSIEMbBIX
umMu Gyuxumit. «MueansHolis npeactaBisiercsl Takas TEXHOJOTHS MPO-
rpaMMHPOBaHHs, KOTOpas M0 HEKOTOPOMY J0OCTATOYHO He(opMaIbHOMY
OIMMCAHUIO 00BEKTA IPOrPAMMHUPOBAHNS ABTOMATHYECKH FeHEPHUPYET TEKCT
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KoppekTHO# mporpammMbl. Paszpaborka mi060ro mporpaMMHOTO CPEACTBA
MOeT OBITH TIPEeCTaBJeHa KaK MPOIECC, COCTOSIIMI U3 psijia ToCen0Ba-
TebHBIX TpeobpasoBaHmii OAHOrO OMMCAHMS PEIIaeMOM 3aJaul B IPYTOE,
HAYMHAsA OT ITOCTAaHOBKH 334yl ¥ 3aKaHYMBAs POrPaMMOIi, peaJli30BaH-
HOM B KOZaX KOHKPETHOIO KOMIIBIOTEpA.

Becw npouecc peanusaniyu KOHKPETHOM 3a1a4i HA KOMIIBIOTEDE, C OIpe-
JleJIEHHOM CTeleHbI0 YCAOBHOCTH, MOKHO pasienutsh Ha 10 atamos:

1. CopmepxarenbHasi TOCTAaHOBKA 3aaUM.

2. Maremaruyeckasl IOCTAHOBKA 3a/la4i.

3. DopManu3alys MaTeMaTUIecKoil IOCTAaHOBKM — BBIOOp MeTona pe-
HIEHHUSI.

PaspaboTka aJropuTMa pelieHus 3a1adm.

Paspabotka 110, peanusyionero aaropuTM.

Ornaaka [10 (BbisiBIeHMEe U yeTpaHeHKe ONIMO0K).

Tecruposanue [1O u ananu3 pe3yabTaTOB.

ITpoBenenne qopaboOTOK MO UTOTaM TECTHPOBAHUSL.

PaspaboTka TexHHYECKOM MOKYMeHTAlMH (MHCTPYKIIUNA) IS T10J1h-
30BaTeNeN,

10. Cpaya B 9KCILIyaTaLMIoO.

Bce BpeMs cyuiecTBOBaHHUSA IPOTPaMMHOTO CPENCTBa OT 3aPOXKAEHHS
MIEN JIO ero CO3JaHMS U SKCILIYATAIlMK 00BIYHO ONPEAETSIIOT KaK HCUSHEH-
oLl YUK, YKPYTHEHHO MOKHO BBIIEIUTD TATh HanboIee BaKHBIX 9TAINOB
xusnenHoro mukia [10: paspaborka cnemudukanuu (10 %), npoexTupo-
anue (20 %), xoguposauue (10 %), ornagka v ONBITHASA SKCILJIYaTAIlMS
(conpoBoxuenue) (60 %). B ckobkax 3anucaHbl OTHOCHTEJIBHBIE 3aTPATHI
pecypcoB Ha cospanue [10.

ITo 3arpaTaM BpeMeHH, YeJOBEYECKUX U MAIIUHHBIX PECYPCOB BCe 9TH
aTarbl HeoANMHaKoBB. Haubosee 1oporuMu B 9TOM CMBICJIE SABJSAIOTCSA 3Ta-
IThI, CBSA3aHHBIC C OMAAOKOLU — TIOUCKOM OIMMOOK B MpOrpaMMax. 3aTpathl
PECypcoB Ha HMX MOTYT ObITh PABHBIMH HJIH JaXe [PEBOCXOIHMTH COBO-
KyIIHble 3aTPaThl PECYPCOB Ha OCTAJbHBIX 9Talax.

OTH 3aTpaThl OBICTPO YBEJIHMYMBAIOTCS IPH BO3pacTaHWM TpeboBaHMi
K kauecTBy [10. Ha pomio ycrpaneHust omubok u conpoBoxkaenue 110
npuxonurcs He meHee 60 % Bcex sarpar. Ciefyer yYUTBIBATh, YTO 3HAYM-
TeJIbHAsA 4acTh paboT, BHIMOIHAEMBIX Ha 9Talle COMPOBOKIEHUS, CBsI3aHa
¢ TIOMCKOM M YCTPaHEHMEM OCTABINUXCS B NMpOrpaMMe OIHOO0K.

Wcropus pasBUTHS METOIOB M CPE/ICTB aBTOMATH3AIMH ITPOTPaMMHPO-
BaHUS B 9TOM OTHOIIEHUH TOBOPHUT cama 3a cebs. [lepBonauanbHo Bce
yCHJIMsT OBLIM COCPENOTOYEHBl HA 9Tale IMPOrpaMMUPOBAHMSI, UTO TO3BO-
JIAJIO PEIIHTD PAJ MPo0JieM, CBA3aHHBIX C OrpaHMYeHUAMM (DYHKIMOHAIb-
HBIX BO3MOJKHOCTEH CYIIECTBYIONINX K TOMY MOMEHTY S3BIKOB TIPOTPaAM-
MUPOBAHMS.

el B
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Ha arom ararne cieayer BBIAEIUTD PA3BUTHE Y3KOCIENUATU3UPOBAHHBIX
SI3bIKOB TIporpammupoBanus, Takux kak COBOL, Simula, «Cumckpumts,
«Actuyy, «AvamuTuk> u 1.1, CrienMaaIusupoBatHbie WK TPOOJIEMHO-0PU-
eHTHPOBaHHbBIE SI3BIKH, ITOCTPOEHHBIE JIs PElieHHs KOHKPEeTHBLIX 3ajay,
HECOMHEHHO, YIIPOIIAIOT IPolece pa3paboTKu MPOrpaMMHBIX TPOAYKTOB
B BBIOPAHHON IpeMeTHOM 00/1aCTH, HO B TO JK€ BpeMs JUIsI HOBBIX SI3BIKOB
XapakTepHa npobjema IIpeeMCTBEHHOCTH, a IS CIIelMalu3HPOBAHHbBIX —
OrpaHHYeHHOCTH 00JIACTH TPUMEHEHHSL.

[locTenennoe ycioxKHeHHe peliaeMbiX 3a/ia4y, a BMeCTe ¢ HUMH KOJIOB
1 06beMoB paspabaTbiBaeMbIX TTPOTPAMMHBIX CPEJACTB, 3aCTABHJIO KPHTH-
YEeCKH [1ePEeOCMBICJIUTD CAOKUBIIMICSA K KOHIYY 1960-X rr. cTHIIb U TeXHU-
Ky nporpamMmupoBatusi. B cBa3u ¢ yem, Hauunag ¢ 1970-x rr., yeuansaMu
paboueii rpymmsl TexHHUuecKOro KOMUTETa 10 TIporpaMMHpoBaHui0 Mexy-
HapoaHo# (eaepanyu 1o 0dpaboTke HHPOPMALIMH, COCTOAIIEH M3 TAKUX
U3BeCcTHBIX yuyeHblX, Kak Hukmnayc Bupr, Jdasun ['puc, Iacuep [leiikcrpa,
Y. dan, JI.1lapnac, Yapass Xoap u pykoBoanumoii nnpogeccopom Braamu-
cnapom Typckum, (popMHPYIOTCS OCHOBBI METOJIOJOTHH M TEOPHH IIPO-
rpaMMmupoBanus. B cpese nporpaMMUCTOB YTBEPAKIAACTCS NPUHUUN CMPYK-
MYpHOz0 NPoOZPAMMUPOSanUs KaK Haubojiee IPOU3BOJAUTEIbHOTO CTHIIA
(Hanpumep, g3uik Cn). PaszBuTHe KOHIENUHUA CTPYKTYPH3ALMH IIPUBEJIO
K OCO3HAHUIO HEOOXOUMOCTH CTPYKTYPU3AI[MH JAAHHBIX, YTO W OIPEIETn-
JIO TIOSIBJIEHNE B S3BIKAX [TPOrPAMMHPOBAHMS MEXaHU3MOB abCTparMpoBaHus
TUNOB AaHHBIX (Hanpumep, «Moayna» u ap.). llociennee serso B 0cHOBY
MexXHUKU MOOYAbHOZ0 NPOZPAMMUPOBAHUS, COIEPKATETHHON 6a30i KOTOPOI
SIBJISIETCSI MHTEPIIPETAL|s MOJLYJIsl KaK [IPOrPaMMHOM eArHuULbl. B Moxy ib-
HOM IPOrPaMMMPOBAHUU AKIIEHT JeJIaeTcsi Ha pasbueHue mporpaMMbl Ha
MOAYJIH TakuM 00pasoM, utoObl faHHble (0bpabarbiBaeMble MOIyIeM) ObLIH
CIIPSATAHBI B HEM.

IBOMIOIUS TEXHUKHA MOJAYJIbHOIO IMPOrPAMMHUPOBAaHKS TIPUBEA K I10-
ABJICHUIO 00bEKIMHO-0PUEHMUPOBAHHOZ0 CIMULS NPOZPAMMUPOBAHUS, KOTO-
phlif BO MHOTOM yHHpUIIMpoBaa npouecce codpanusa [10. K nocrouncrsam
9TOI0 METO/A OTHOCHTCS TO, YTO B HeM OoJiee MOJHO Peausyercs: TEXHO-
JIOTHSI CTPYKTYPHOTO IPOrPaMMHUPOBaHUs, 00JIErYaeTcs POIECC CO3IaHMA
CJIOKHBIX MEPAPXHYECKHX CHUCTEM, MOSBJSAETCSA yA0OHAS BO3MOKHOCTD
CO3/IaHM TI0JIb30BATENBCKUX OHOJMOTEK 0OBEKTOB B PA3JIUYHBIX 00JIaCTIX
IIPUMEHEHHSI.

[TapanensHo ¢ pasBUTUEM MPOLEAYPHOTO CTUJIS IPOrPaMMHUPOBAHUS
B Havyajie 1970-X IT. MOSIBJISIOTCS HETIPOIEYPHBIE A3BIKH H02UUECK020 NPO-
2PAMMUPOBAHUS T NPOZPAMMUPOBAHUSA UCKYcemeenHoz0 unmenrexkma (Lisp,
Prolog, «Pecdan», «IIpuss). [Iporpamma Ha Takux A3bIKaxX NPeJCTABISIET
coDO0if COBOKYITHOCTD TIPABHJI, OIPEAESIONIMX OTHOIIEHHS MEKIY 00beK-
tTamu ¥ 1esau (3anpocsi). Ceropus Prolog — s13bik, npeHa3HaYeHHbIN s
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IPOTPAMMHUPOBAHUS KOMITBIOTEPHBIX TPUIOKEHWH, UCIIOJb3YIONUX CPel-
CTBa M METO/BI MICKYCCTBEHHOTO MHTEJJIEKTA, CO3/IAHUST KCITEPTHBIX CUCTEM
i TIpeACTaBAeHHST 3HAHUIA.

B nocnenHee BpeMs B CBSI3M C COBEPUIEHCTBOBAHMEM TEXHHYECKHX
cpencTB oTobpaxkeHuss WHGOPMAIIHMN YTBEPIKAAETCS HOBBIH rpaduyueckiuii
OJXO0/] K pemeHuIo mpobaemsl apromarusaimy pazpadorku 10, ocHoBau-
HBIH Ha Mjee TMPUBJIEYCHNS] BU3YAJIbHBIX (QOPM MPEeACTaBACHUS IIPOrPaMM,
B OOJMBIIEN CTEIIEHM COOTBETCTBYIONIUX 00pasHOMY CIOCOOY MBIILIEHUS
yesjoBeKa. [Ipumenenue rpadpuyeckux MeToAoB obelaeT KapAMHAIbHO 110~
BBLICHTH NPOM3BOIAMTENBHOCTh TPy/ia nporpammucta. Kpome toro, rpadu-
yeckas (popMa 3alKUCH 110 CPABHEHUIO C TEKCTOBBIM IPEACTABIEHUEM IPO-
rpamM obecrieumBaeT 00Jiee BHICOKMET YPOBEHb UX CTPYKTYPH3aIUH, CO-
OJII0IEHHE TEXHOJOTHYECKOH KYJABTYDPHI MPOrpaMMHPOBaHUs, TIPEIIaraeT
GoJiee HAEHKHBI CTAJIb IPOrPAMMHPOBAHMUSL.

B Hacrosuiee BpeMs H3BECTHO 0CTATOYHO HOJIBINOE KOJIMYECTBO YAy~
HBIX MHCTPYMEHTAJIBHBIX CPEACTB 8uUsyaiusauuu npozpammuposanus. 1Ipe-
JK/Ie BCETO 9TO OTHOCHTCS K BU3YAIBHBIM CPEICTBAM Pa3padOTKH 9KPaHHBIX
(hopM, MeHIO U JPyrux anemenTos rnporpammbl (MS Windows, Visual Basic
U T.JA.), cpeactBaMm asromarusanuu npoextuposanuga [10 (CASE-
cpencTsam), cpejicTBaM OBICTPON PaspabOTKM NPHJIOMKEHHH A5 HHpOopMa-
nuoHHbIX cucteM (Visual FoxPro), TekcToBbiM U rpadyHIeCKUM peaKTopaM,
M3/IATEeJTbCKUM cUcTeMaM U T.JI.

B nHacroamee Bpems NPUHIIMIIHATIBHO U3MEHUJIACH POJIb MHGOpMAIIH-
OHHBIX TexHouoruii B obuecrse. C OHOM CTOPOHBI, IPOrPaMMHBIE ITPO-
JLYKTBI LIPEACTABISIOT cob0ii ocTaTodHO AoporocTosmuii Tosap. C apyroii
CTOPOHBI, YKeCTOUMIUCH TpeboBauus K kauecTBy 110, mockoabKy mocuen-
HUEe IHPOKO MCIOJB3YIOTCS B TaKHX cdepax AesTeNbHOCTH Ye/I0BeKa,
KOTOpPBIE TPAJAMIMOHHO OTHOCAT K TPYIIIE PUCKA. ITO A9POKOCMUYECKHE
TEXHOJIOTHH, SHEPreTHKa, CBs3b, Ou3Hec U T. 1. Bricokoe kauectBo [1O mo-
cruraercs aubo Merozami 6e30mmrbOYHOr0 MPOrpaMMHPOBaHus (IIaCCHB-
HBIMHM METOZIaMH ), TUOO MyTEeM BBISBJIEHUS U YCTPaHEHUs OMMOOK (aKTHB-
HBIMH METOJAMM ).

CoBpeMeHHbIE naccusivie memoosbl 6e30IUOOUHOTO TTPOrPAMMHPOBAHUSI
OCHOBBLIBAIOTCHA Ha peaJiM3allHH IMPOIEeCCOB dBTOMATH3AIlHH BCCX 9TAIlOB
KuzHeHHOTOo 1K [1O OT nIpoeKTHPOBaHUS U KOAMPOBAHUS IIPOTPAMM JI0
JIOKYMEHTHPOBAHKS ¥ X CONPOBOKAEHHUS. K TAKUM CPeZicTBAM OTHOCATCL:
CASE-cpencrsa, 00beKTHO-OPHEHTHPOBAHHOE TIPOIPaMMUPOBAHKE, METOBI
JIOTUYECKOTO TIPOTPAMMHUPOBAHMS, METObI BU3YaAJIBLHOTO MTPOrpaMMUPOBa-
HHS, TOCKOJIBKY TPHOIMIKAIOT (POPMBI IIPEACTABIEHUS IIPOTPAMMBI M CIIO-
coOBI ee KOAMPOBaHUs K 06pasHOMY Croco0y MBILLICHHS YeT0BEKa.

Axmusnwvie memodst ioBbIeHna HazesxkHocTH 11O coBepieHCTBYIOTCS
3a CUET Pa3BUTHS CPEJICTB ABTOMATH3AIMK TeCTHPOBaHMs rporpamm. Pas-
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paboTKa CHCTeM TECTHPOBAaHHS IPOrPAMM IIO3BOJIIET MAKCUMAJBHO CO-
KPaTUTh YHCJIO OMHOOK, JOMYCKaeMbIX YeJ0BEKOM IIPH pa3paboTKe Mpo-
rpamMm, W TOBBINIAET HAAEKHOCTh MTPOrPaMMHPOBAHUSL.

Bonpochkl U 3agaHus

1. B ueM cocToHT 0COOEHHOCTH MPOLEAYPHO- U MPOOJIEMHO-OPHEHTHPOBAHHBIX
CHCTEM MTPOrpaMMHPOBAHNA?

2. B ueMm 3akniouaercs CynHOCTb 00BEKTHO-OPHEHTHPOBAHHOMN TEXHOJIOTHH TTPO-
rpaMMHUpPOBaHMA?

3. Kakosbl ocHoBHBIE atamsl paspaborku [1O u uTo Takoe KU3HEHHBIH LHKJI

mo?

B uem cocTOMT 0COBEHHOCTD JIOTHYECKOTO IPOrPaMMHPOBAHMA?

KaxoBo Ha3HaueHue cucreM TectupoBanus [107?7

@1

m NMpoeKkTHoe 3agaHue

IToarorosete pedepar (ucnonbsysa Murepuer, Beriigute Ha cailT «Bukunemusi»
M 3a/1aiiTe B OKHE NMOMCKA (Ppasdy «MCTOPHS A3BLIKOB IPOrPaMMHUPOBAHMSA» ) II0 HCTO-
PHH Pa3BUTHA A3BIKOB IPOTPAaMMHPOBaHUS <«S3BIKHM IPOrpaMMHUPOBAHMA: BpeMH,
OTKPBITHH, JXOIH,

2.16. BeeapeHue B A3biK NporpaMmmMupoBaHma.
CuHTaKcUC nporpammibl

VY Kamaoro si3bika IPOrPaMMHUPOBAHMS €CTh CHHTAKCHC M CeMaHTHKA.
CHHTaKCHC — 9TO COBOKYIHOCTH (POPMaJIBHBIX NPABHJ HAIIMCAHUS IIPO-
rpaMM Ha JaHHOM $I3bIKe, CEMAHTHKAa — 3TO CMBICJIOBOE 3HAYeHHe HallM-
CaHHOTO.

BaskHBIM 2JIEMEHTOM CHHTAKCHCA SIBJISAETCS aig)asum A3viKa, KOTOPBIH
npeacTasisieT coboil Habop BCeX AOMYCTUMBIX B SI3bIKE€ CHMBOJIOB.

ITo3HaKOMBTECH C CHHTAKCHCOM SI3BIKOB ITPOrDAaMMHPOBAaHUS B
pasnene «[Tomours» (Help) na mpumepe QBasic (puc. 2.40), xoTopslii
pasmeileH o ccbike http://www.softportal.com /get-2408-microsoft-
quickbasic-gbasic.html, u Pascal (puc. 2.41), cerogusa ero nanboee
nosiHo rnpefcrasisior Bepcun Turbo Pascal 7.0, Borland Pascal 7.0,
Object Pascal, a taxxe Free Pascal (KoMIUISTODP OTKPBIT AJISL MC-
0JIb30BaHMA 110 ccbLake hitp://www.freepascal.org/ download.var,
IJis paboThI ¢ HUM JIy4Ile CKa4aTh IIPOrpaMMy-000JI04KY, HAallpuMep
c caifta http://www.scintilla.org/SciTEDownload.html).

SQPESSPBHPOSQHHWH ABJAIOTCA TAKHE CJI0OBA, CMBIC/ KOTOPBIX OJHO-
3HAYHO TPAKTYETCs KOMITMJIATOPOM SI3bIKa M APYTHM ObITH He MOXeT. Bor
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Puc. 2.40. MNpumep uHtepderica ycnyru «lomolybs B cpepe QBasic

“37INFDBET NGB asic

Fi=Cnpasxa Enter=Meun Esc=0vmena
Pkl LAl DS R i A AL

LTPEAK

HECABAYDLEE  MEHG

MoUeMY MX HeJb3sl MCIOJb30BaTh MHAYE, YeM 110 NIPAMOMY Ha3HaYEeHMIO,

B ornuyume oT 3ape3epBUPOBAHHBIX 1064 NOAb306AMEN 3a1aI0TCS CAMHUM

MPOrpaMMHCTOM M UM K€ OIPEIessIeTcss CMBICI UX HUCTIONb30BAHUSI.
Hanpuwmep, 8 Turbo Pascal ncnonbayiorces cienyionye 3ape3epBHpo-

BaHHBIE CJIOBA:

and
asm
array
begin
case

const
constructor
destructor
div

do

downto
else

end nil

file not

for object
Junction of

goto or

if packed
implementation procedure
in program
inline record
interface repeat
label set

mod shi

shr
string
then

to

type
unit
until
uses
var
while
with

Xor

[Ipu Habope NMPOrpaMMbl HTH CJI0Ba OTOOpPaKAOTCS HA HKpaHe OenbiM

IBETOM, HaAIIOMHWHAA HaM, YTO OHH ABJIAIOTCH KJIIOYEBBIMIH.

Hdenmuguxamopwt, I MMeHa, MOTYT IPHCBAUBATHCS KOHCTAHTAM,
[epeMeHHbIM, METKaM, THIIaM, 00beKTaM, Ipoueaypam, (GyHKIUSIM, MOIY-
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£ haboth 1og
class Editor{wxStyledTextCtrl):
oy """pyCrust Editor based on wxStyledTextCtrl."™™"
revision = __version__
def _ dnit_ (self, parent, id):
def config(self):
ef setStyles{self, faces):
ef OnKevDown{self. event):
ef OnChar{self, event):
"""Keypress event handler.
key = event.KeyCoded()
currpos = self.GetCurrentPos()
stoppos = self.promptPosii]
if currpos »>= stoppos:
' if key == 46:
# "." The dot or period key activates auto completion.
# Get the command between the prompt and the cursor.
# Add a dot to the end of the command.
command = self.GetTextRange{stoppos., currpos) + *.
self.write(r.')
if self.autoComplete: self.autoCompleteShow{command)
elif key == 40:
# (" The left paren activates a call tip and cancels
# an active auto completion.
if self.autoCompactive(): self.autoCompCancel()
# Get the command between the prompt and the cursor.
# 4dd the (" to the end of the command,
conand = self.Get
el WriTel: (+ Frsmm e
if se1F.autoCaﬁ?ﬁ?fﬁﬁfﬁ?:i?g
ol 38# Allow the normal : Get Cur'l“t:::ﬂ‘tl.‘i ne
: event.Skip() CGetCurLline
else: _GetTextlenath

pass

S e

def setStatusText({self, text):
"""Display status information. """

Puc. 2.41. OKkHO nporpammbl-oBonoyku ana Free Pascal

JISIM, [POTpaMMaM, I0JISIM 3aIucel, UHbIMU CI0BAMH, BCEMY TOMY, UTO
MOJKeT OBITh MOMMEHOBAaHO. BaskHO IMO3HAKOMUTBCS € TIpaBUIaMu 0hopM-
senust upentTudukatopos. Jliobsie omubKH B HAMHCAHWY UMEH TIPUBEIYT
K CHHTAaKCUYeCKO# ommbKe, U mporpaMma He OY/IeT BBITIOJTHATHCS.

Tunvt danmnvix — BajkHeillee MOHATHE A3BIKA, TOCKOJIbKY BCe 0OBEKTHI
sSI3bIKA XapaKTEePU3YIOTCA TUIIAMH, KOTOPble B 3HAYUTENbHOU CTEIeHU
OIIPEJIeIAIOT OllepallMy Hajl HUMH, a TAKKe BUJ[ <«KOMIIBIOTEPHOIO» IIpej-
CTaBJEHHS COOTBETCTBYIOIIUX JAAHHBIX. B f3bIKe CYLIECTBYET PSAL Cman-
dapmuvix munog OanHbix: NEJbIH, BEIIeCTBEHHbINA, CUMBOJIBHBIM, JJOTHYECKUIT
u mp. J1Js Kax/10ro THIa ecTh IpaBuia UX 0003HaueHHs. ITH 0O03HAYEHHS
MUIIYTCS BCJIE]] 32 UMEHEeM.

CBeleHMd O pas3JIMYHBIX TUIAX NaHHBIX sf3bika Basic npuBeseHsb
B Tabn. 2.11.
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Tabauuma 2.11

uanason sHaveHui
T _ ObosHavyenmne KOHH%CTBO Gaitr (E = 10, nanee ykasana
HIT JIAHHBIX B OlepaTHBHOM
THIIA B UMEHH CTEIIeHb CO 3HAKOM &+»
NaMATH
HIH <=3 )
[Tesnbre (integer) % 2 ~32768..32767
JIuHHbIE 1ieible & 4 —2 147 483 648...
(long integer) +2 147 483 647
JleiicTBUTEILHEIE — 4 -3.4E+38..+3.4E+38
¢ OfIMHAPHOM
TOYHOCTBIO (single
precision)
JleiicTBUTEIbHEIE # 8 -1.8E+308..+1.8E+308
¢ IBOUHOI
TOUHOCTBIO
(double-precision)
Texcrossie (string) 3 1 Gaiit Jo 32 767 cumBonos
Ha CHMBOJI

[TpaBuna oopmieHUsT KOHCTAHT TAK)Ke UTPAIOT BAJKHYIO POJIb B CHH-
TaKcuce si3plKa IporpamMmmupoBanusi. Hanpumep, npu 3anucu JecsaTHYHBIX
Jipobeit McnoJIb3yeTcs JAeCATUYHAS TOYKA, a He 3alsTas, CUMBOJIbHbIE JIaH-
Hbie OOPMIISAIOTCS B KaBBIYKAX, apryMeHT (DYHKIMU Beeraa ohopMsIeTcst
B cKOOKax, CIenyIomuxX 3a uMeHeM (QYHKIUH, H T. L.

JI1060ii 3bIK TPOrPaMMUPOBAHKS UMEET IEJIbII DS 6CMPOEHHbIX (PYyHK-
uuii, T.€. TOTOBBIX MPOTpaMM, OAHO ofpalieHre K KOTOPbIM 0 UX UMEHH
IIPUBOJIAT K MOJIYYEHHIO pe3yJibTaTa, Harnpumep sin (x), cos(x), log (x) u . 1.
Hamomunm, uto dyHKIMsA sqrt (x) obecrednBaeT HAX0kK/IeHME KBaJAPaTHO-
ro KopHsi u3 ykasansoro aprymenta. Ha Turbo Pascal ato 6ymer umers
CJIeLYIOUUN BHIL

Yi=(sqrt (2.36 *x *sqri(x)+1.23 *sqrt (x)+0.25%x+11) /(2.36 *sqrt (x))

CwmpIca aTol 3anucH (CeMaHTHKAa) COCTOUT B BBIYMCJIEHHH 3HAYEHHS
BBIPAJKEHUs], 3AIMCAHHOTO B IIPABOM YacTH, B Pe3yJibTaTe KOTOPOTo Pe3yJib-
TaT 3alMCHIBAETCS B IEPEMEHHYIO Y.

Ha nmpumepe 3T0# 3an11CH MBI IIO3HAKOMUJINCEH C KJIIOUEBBIM TOHATHEM
A3bIKA MTPOTPAMMHUPOBAHMS: ONEPaTOPOM (KOMAaH/0#) sI3bIKA. AJITOPUTM,
3allMCaHHbIN Ha fA3BbIKE IIPOTPAaMMHPOBAHMA, Ha3bIBAETCSA MPOrpaMMOoii,
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Kasknpiil mar ajaropurMa npejcTaBied HEKOTOPOH KoMaHaou. Komanbl
B TIporpamMme ohopMIISIIOTCS 110 IIPABIJIAM SI3bIKA IIPOrPAMMUPOBAHMS H Ha-
3BIBAIOTCA ONEPAMOPAMU A3bIKA NPOZPAMMUPOBAHUL. 3AMETHUM, YTO LIS
J000# IIPOrpaMMbl XapaKTepPeH eCTeCTBEHHBIN IMOPSA0K MCIOJHEHHS KO-
MAaHI, T.€. KOMaH/Ibl UCTIOJIHAIOTCS B MOPSAIKE WX HATMMCAHKS B IIPOIPAMME.
ITOT MOPSAAOK MOKET OBITh HApyIIeH KOMaH/JaMHU Ilepefadyd YIpaBJIeHUs]
(onepatopamu 1epexo/ia), KOTOpble OTHOCSTCS K YIIPABJISIONIM KOMAaH/1aM,
T.€. TAKUM, KOTOPBIE HE BBIMOJHSIOT HEIOCPeACTBeHHO 00paboTKy uHbOp-
MallMH, a YIPaBJISIOT paboTOi MPOrpaMMBI.

Jlio6ast mporpaMma BBITIOSHAETCSI B PE3YJIbTATe ee MPancAauuu — 1epe-
BOJIa 3aIIUCH ONIEPAaTOPOB HA A3BIK KOMITbIoTepa. Kax /b1l orepaTtop B npo-
rpaMMe TIocje TpaHCasmuu OyIer mpejcrasied HabOpoM KOIOB KOMaHI.
ITH KOMAH/BI BEITIOJHSIOTCS B ONEPATHBHOM MaMATH KOMITBIOTEPA.

Bce KoHCTaHTBI M ITlepeMeHHbIe Pa3MeIaioTcsl B CBOMX sSYeliKax MaMsaTH
B COOTBETCTBHUH € MPHCBOEHHBIMH UM HIAEHTH(PUKATOPAMU — UMEHAMU.

Koo xomaHnObi COIEP)KUT He TOJBKO 9TH MMEHA JIAHHBIX, HO U ajipeca
sSYeeK OMepaTHBHOMH MaMsITH, B KOTOPBIX pa3MellaeTcss 3HaYeHHe COOT-
BETCTBYIONIUX JJAHHBIX, a TAK)KE KOJ[ CAaMO¥ OIepaIiui, mpe1yCcMOTPEHHOM
B oneparope. Onepainus MoxkeT ObiTb apu(PMETHIECKOU (CI0kKeHHe, BbI-
yuTaHue, YMHOKEeHHUe, IejieHHe ), BCTpoeHHOU dyHKIHen (KoTopble caMH
ABJISIOT co00i Habop KOMaH/), JIOTMYeCKOH (CpaBHEHMS) MM YIIPaBJIeHUS
(nepexo, BBO, BBIBOJ, CTAPT, CTOI, KOHEIl, Iay3a WK 3a/iIepiKKa).

VM HTEepecHO OTMETHTH €IIe OJHY OCOOEHHOCTb BHITIOJHEHUSA KOMaHI
B Komnbiotepe. Hanpumep, ocHoBHON apupMeTHYECKOH KOMAaHIOH SBJIS-
ercs caoxenue. Onepanys BBIYMTAHUS TIPEACTaBJeHA B KOMIIBIOTEPE Kak
CJIOKEeHUe € OTPUIIATEJbHBIM YHCJIOM, a Olepanus YMHOXKEHUS — Kak
MHOTOKPaTHOE CJIOJKEHHEe, COOTBETCTBEHHO OIlepalius JejJleHUsT — Kak
MHOTOKPATHOE BbIUUTaHHe. BHINOIHSET 3TH ONEpaliii B KOMITBIOTEPE CyM-
marop. Ilpu aToM BaskHelIyio pojb Urpaer cnocod rnpeicTaBieHus YHCe
B KOMIIBIOTEPE: LENbIX, APOOHBIX, MOJIOKUTEAbHBIX U OTPHIATEIbHBIX.
[TpaBuia 3aMucH ITHX YHUCEN €CTh B CHHTAKCHUCE SI3bIKa W UX CJENyeT He-
YKOCHUTEJBHO BBIIIOJIHSTS.

OmnepaTopsbl sA3bIKa TPOTPAMMUPOBAHUS TTO3BOSIIOT MPUCTYITHTh K Ha-
[UCAHUIO TIPOCTEHIIMX MPOrPaMM € UCIIOJIb30BAaHUEM THIIOBBIX AJITOPHUT-
MHYECKHUX KOHCTPYKIIHIA.

B nmpumepe panee nmokasan omnepaTop IPHCBauBaHUs, 3alIACAHHBIH 110
npasuiaM a3bika Turbo Pascal. B atom oneparope ans obosHaueHus
KOMAaH/Ibl <IIPUCBOUTHY MCIOJB3YIOT 3HAK «:=». MaTemaruueckast 3amnuchb
opMyJIBl, 3anIMCAHHAS MO TIPABWJIAM SI3bIKA IPOrPAaMMUPOBAHHSA CIIPaBa
OT 3HaKa NPHCBAMBAHMS, HA3BIBACTCSI APUDMEMUUECKUM BbIPANCEHUEM.
Apudmernyeckre BBIPA’KEHUS HCIIOJIB3YIOTCS MOBCEMECTHO mpu pabore
C KOMITBIOTEPOM — B IpOrpaMMax-KaJbKyJIATOPaX, 3JeKTPOHHBIX Tabiu-

! 114



l1ax, 4To OyZeT paccMOTPEHO B AajbHeiimeMm. BakHyio posib B 3amucH
apruMeTHYECKOro BeIPajKeHHs MIPAIOT BCTPOeHHbIe (PYHKIMH, KOTOPBIE
CAMH TIPEICTABJISAIOT c000i KOMAaHABI /I KOMITBIOTEepa, Tpedylolne Bbl-
UHMCJIEHHS, a TaKKe CKOOKH, [O3BOJIAIONIME YETKO ONPENETUTh MOPAI0K
IllIEpElHIIf‘I B apHd)METHT-IECE{DM BBIDpaKEHHWH, B TOM YHCJIE IJIA DCprMJIEHHH
Jl|](}6HDI"U BhIPDAXKEHUA C [MOMOIIBK NEJIEHWA HHCIHUTENA Hd 3HAMEHA-
TCHb.

Panee BBl M03HAKOMHUJIMCEH C OCHOBHBIMH JITOPUTMHYECKUMHU KOHCTPYK-
MSIMM: JIMHEWHOM, pasBeTBJisionencsa u nuKiandyeckoil. /Insa peanusanuu
JTHX KDHCTp}'KHHﬁ HCHD.?II:;SyIDTCH CDDTBETCTB}’HJI_HHE DHEPHTOphI A3bIKA
nporpamMmmupoBanusa. CunTakcuc (npaBuia) 3alKucH OIIePaTOPOB B Pa3JIvy-
HBIX SI3BIKAX MPOTPAMMMPOBAHHUS MOTYT HECKOJIBKO OTJMYaThesl. B cBssu
¢ 9THM MOKHO HCIIOJIb30BaTh CIHUCOK IIPAaBUJ O(OPMJIEHHUSI ONEpPaTOPOB
g3bIKa — HeoThemJieMyIo yacTh [10O (cucTemsbl) sS3bIKa MIPOrpaMMUPOBaHUS,
[pencTaByieHHyIo B paszaene «llomonis». HacTto B cucreme sA3bIKa IPOrpam-
MMPOBaHHS aBTOMATHYECKU BOCIIPOM3BOAUTCA TUIIOBOI OIEpaToOp IpH
abope TepBbIX CUMBOJIOB OTIEPATOPA, & TI0JIb30BaTeI0 TPedyeTcs ero noj-
[paBUTh. PaccMOTpHM OCHOBHBIE OTIEPAaTOPBI, PEAU3YIONIHEe THIIOBBIE aJl-
FOPUTMHUYECKHE KOHCTPYKIIHH.

Oneparop npucsausanus. /lorycTiM, eCTh MaTEMaTHYECKOE BbIPasKeHue

Y= \f(:";,25;1:2 +2,12x+0,123. Oneparop npuceauBanus Ha sA3biKke Basic
Oyzer UMeThb CJIeYIONMI BU:

Y=SQR(6.25*x"2+2.12%x+0.123)

IToT omepaTop paboTaeT Tak: pe3yabTaT BHIYMCIEHUS BBIPA’KEHHS
B TIPaBOii YacTH TpebyeTcsi IPUCBOUTDH B KayeCTBE 3HAYEHHUS IepeMeHHON
Y. IMeHHO MOTOMY, 4TO JIAHHBIH ONepaTop BHITIOAHAET (DYHKIIMH HE TOb-
KO BBIYMCJIEHHS, HO U IIPUCBAUBAHMS, B JIEBOI €r0 YacTH He MOYKET OBITh
BBIPA’KEHMS, 4 TOJBKO MMSI OAHOM INEPEMEHHOH — SYeHKH ITaMsATH KOM-
MBIOTEPA, B KOTOPYIO IIPOM3BOJAMTCS 3aIIUCh Pe3yibTaTa BbIYUCICHMUSI.

i ITocrapaiitech onpeneauTh OYEPEAHOCTh ONEpalui B apudmMeTu-

&
%
: YECKOM BBIPKEHHH, KOTOPBIE BBEIYMCIMUT KOMIIBIOTED TIPH BBITOJIHE-
“I HHH 3TOTO oneparopa. SIcHO, 4TO omeparop npyucBauBaHus (aKTHYe-

v

s

| cxu npezicTaBisgeT co0ol 3anMCh JTHHEHHON anTOPUTMHMYECKON KOH-

CTPYKIIMH MU IIO3BOJIAET BBINOJHUTh BBIYUCIEHHUA B COOTBETCTBHH
C MpaBUJIaMM UX OYEPEAHOCTH, OTPAKEHHBIMU B 3aIllMCH 3TOTO BBI-
pasKeHus ¢ IOMOIIbI0 CKOOOK U MMeH (hyHKIIMIL

ot BT e

!..
4

[
|

OnepaTop BBOJa AaHHBIX. JTOT ONepaTop pasMelniaeT JAaHHbIEe B OIe-
PaTUBHOM NaMATH KOMIIbIOTEpa. MiMeHa niepeMeHHBIX, 3allMCaHHBIX B OIle-
parope INPUT B 1pou3BOJIbHOM IOPSI/IKE, TTOIYYAIOT 3HAYEHUS, BBOJUMbIE
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C KJIAaBHATYPbl B 3TOM K€ IIOPSAKE, T.€e. IIepBOi MepeMeHHOH COOTBETCTBY*
€T TepBoe BBEeJIEHHOe 3HAYeHHe, BTOPoil — BTOpoe u T.A. CHHTaKCHC Ores
paropa B o0meM Buje OyaeM HaswpiBaTh €ro gropmamom. OnepaTop BBOLL
B sA3bIKe Basic uMmeer caenyrommi popmar:

INPUT <coobuwenues; x(,X9,Xs,...;Xy.

311eCh X1,X9,X3,...,X,, — MUMEHA IIEPEMEHHBIX, KOTOPBIE TI0JIyYalOT 3HAYEHUS],
BBOJIMMBIE € KJIABUATYPbI B IMOPSIfIKe UX ciepoBanus. MHavye nx HasbiBaol
CNUCKOM 6600a; cOOOIIEHNE — ITO TEKCTOBAsl KOHCTAHTA, YTOYHSIONIA,
HAITOMMHAIONIAs YeJIOBEKY O €ro AeHCTBUSX.

Onepartop BeIBOAA. ITOT ONEPaTOP IpeiHA3HAYEH /LIS BBIBOJA Pe3y.ib-
TATOB WJIM HAa 9KPaH MOHMUTOpA Wi Ha npuntep. Obumii Bua (dopmar)
orepaTopa BbIBOjla B s13biKe Basic Takos:

PRINT x,%9,X3,....%p,

L€ X1,X9,X3;...,X, — MMEHA [IePEMEHHBIX, COJAEPIKUMOEe KOTOPBIX BBIBOLUTCS
Ha 9KpaH MOHHUTOpA B MOPsSAKe UX ciaenoBaHusd. Haue WX Ha3bBIBAIOT CHU-
CKOM 6bl800A.

CymecTByioT /iBa Buja onepaTopoB (KomaHj) nepexoaa. Onepamop
6e3ycio6noz0 nepexoda TiepelaeT yIpasjieHne K JIPYrol KOMaH/e BCer/a,
BHE 3aBHCHUMOCTH OT KakuxX ObI TO HH OBLIO YCJIOBHIA

Onepamop ycroenozo nepexoda nepeaeT yrpasieHie TONBKO B CIydae
HUCTUHHOCTH HEKOTOPOTO YCJIOBHS, 4 B IPOTHBHOM CJIy4ae — IPOCTO UTHO-
pupyercs.

O6mmit Bua (dbopmar) ornepaTopa oneparopa yCJaoBHOTO Iepexosa
B sA3bIKe Basic Takos:

IF <ycnosue> TNEN <onepamop uau zpynna onepamopos>
[ ELSE <onepamop unu zpynna onepamopos>|

B kauecTBe ycaoBHS MOTYT OBITH HCIIOJIB30BaHbl JTHOO onepavuu cpas-
Henus (=, <>, >, >=, <, <=), 1ub0 J0zUUecKUe 6bIPANCEHUS, O KOTOPBIX MbI
CKaykeM 4yTh 1o3ke. CMBICJ 3TOTO OmepaTopa COCTOUT B TOM, YTO €CJIN
YCAOBHME MCTHUHHO, TO BBIIOJIHSAETCS ONEpPaTop MM I'PYIla OIepaTopoB,
caenyiomux 3a caosoM THEN, a ecnu ycioBUe JOKHO, TO BBITIOJHSAETCS
OIIEpPaTOP MJIM IPYIIa OIepaTopoB, cjaeAyommx 3a cioBoM ELSE (unaye).
Koncrpykuust ELSE 3nech 3akioueHa B KBagipaTHbie cKoOK#. [1o mpaBumam
onucanua (GopmMaToB aTO O3HAYAET ee HeobsA3aTeIBHOCTD. B ciyuae oTcyT-
cteua B opMaTe KoHCTpyKUMK ELSE onepatop BBINOJHSET TaKxKe Aeii-
CTBHUS: €CIIU YCJIOBHE UCTUHHO, TO BHITIOJHSETCS OMEPATOP WM TPYIINA
OIIEPATOPOB, ciaeAyomuX 3a caosoM THEN, a B IpOTHBHOM cjiyyae — orle-

parop, caenayioniuii 3a oneparopoM [F B niporpamMe. Ecnm ucnonb3yercst
|
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IpyIina ornepaTopos, TO OHU pasjiessiorcs fsoerounsiMu. [losicaum 310 Ha
lIpuMepe.

[Iporpamma Ha sizbike Basic sampamuBaeT ¥ BBOAUT /1B JIEOOBIX YHCJIA,
I eCJIA TIEPBOE YKCJIO0 OOJIbIIe BTOPOTO, TO BBHIBOAUTCS MX CyMMa, B IIPO-
I'MBHOM CJiy4ae — ITPOU3Be/IeHue.

Huzke npuBejieHa mporpaMma, BKJIIOUAonias B ce0st caeayomue onepa-
IOpBI: BBOJL 1I€PBOTO OllE€PaHia; BBO/L BTOPOTO OllepaH/ia; YCJIOBHBIH onepa-
IOp; BBIBOJ| PE3yJbTaTa.

INPUT "a="; a

INPUT "b="; b

IF a>b THEN c=a+b ELSE c=a*b
PRINT "c="; ¢

END

CTpyKTypHasi cXeMa aJrOpUTMa 3TOH NporpaMMbl ObLIa pacCMOTPEHa
paree (cM. puc. 2.27).

Tenepb paccMOTPUM TPUMED MCIIOJIB30BAHMS TAK HA3BIBAEMOW COKpa-
lleHHOH (POPMBI YCIOBHOIO OIIEPATOPa, T.€. He COIePKalllero KOHCTPYKIIHIO
ELSE.

[Tporpamma sanpamuBaeT ¥ BBOAMT C KJIaBHATYphl cMMBOJ. Ecim ato
OykBa «K», To nmeyarars cia0Bo «Komibioteps:

INPUT "Bsenure cumsoa”; s$

IF s$="K" THEN PRINT "Kommnsiotep”

END

Kax Mbl BUinM, eciiu BBOAUTCS IPYTOM CUMBOJ, TO IIpOrpaMMa IpocTo
3aKaH4YHBaeT pabory.

Jns peanu3anuy HUKIUYECKUX ANTOPUTMHYECKUX KOHCTPYKIIUH HC-
[10JIB3YETCS ONEepaToP IHUKIA, B s3bike Basic 310 «cBsa3ka» oneparopos FOR
u NEXT. IlepBpiil M3 HUX SABJISAETCS HAYaJbHBIM M IJIABHBIM OIIEPATOPOM.
OH oTKpsIBaeT cob0ii meno yukia, T.e. TPYIILY ONEePaToOpoB, KOTOpbie OYayT
NMKJINYECKH BBHIOJHATHCS (PUKCHPOBAHHOE YMCJIO Pas.

Mopmar onepatopa FOR Takos:

FORI=1,, TO I, [STEP Al

riae I — cuerumk mukna; I,,, — HavyanbHOe 3HAYeHWe CUeTYMKA IUKa; [, —
KOHEYHOE 3HaAaYeHHe CUETYHRKA IMHKJA4; Al — mar uaMeHeHUsl cUeTYUKa
MR,

M3 dopmara onepaTopa BUAHO, YTO KOHCTPYKIa STEP aBnsercs Heo-
ﬁ}ISaTE.IIbHG]L"I, €CJIM OHa OIIyIieHa, TO 10 YMOJYaHHWIO IIar M3MEHEHHMS
CyeTYHKa IMKIA NpuHIMaeTcs paBHbM 1. Pabota onepaTopa sakouaercs
B TOM, YTO Ha Ka)K/IOM IIIare K HaYaJbHOMY 3Ha4YeHHio cueTyrka I nmpubas-
JISIeTCs 11ar ¥ NpousBoAnTcs nposepka: ecau I <[ nna Al >0, I1=1,,
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st Al <0, TO UMK IPOAOJIKAETCs, B IIPOTUBHOM CJIy4Yae BBIIIOJIHSIOTCH
OII€PATOPHI, CAEAYIOIIHE 32 TEJIOM IHKJIA.

Omneparop NEXT I siBnsieTcss HUXKHUM OTPAHUUYUTEJIEM TeJa IHKJIA,
KOTOPBIM yipagJser onepatop FOR ¢ cuetyukom mukia [,

[Tycth mporpaMma 3ampamiBaeT ¥ BBOAUT C KJIaBHATYPHI CEMb LETBIX |
YKCeJI W BBIBOJUT Ha DKPaH CaMH YHCJIa U 3HAYEHHs] UX KyOOB:

FOR i=1 TO 7 STEP 1
INPUT "Bgpenute uncio”; a
PRINT a, a3

NEXT i

END

Paccmorpum npumep oOpaborku maccusa B nukie. Ilycrs TpebGyercs
copMuUpoBaTh OLHOMEDHBIN MAaCCHB M3 MIECTH CAYYaHHBIX IIEJBIX YHCEI,
3Ha4YeHUs KOTOPLIX JiexkaT B aAvanazone ot 0 go 100 (ato mporpaMMHBIN
aHaJIor JIOTOTPOHA), BBIBECTH 2JIEMEHThl MacCHBA Ha 9KpaH, a TakkKe IO/~
CYHTATh W OTOOPAa3WTh Ha IKpaHe CYMMY BCeX 3JeMeHTOB MaccuBa. Huke
IIPHBE/IEHA IIPOrpaMMa, BKIIIOYAomas B cebs cleyIolHe OIepaTopbl: ONu-
CaHWMe MACCHBA; OIIMCAHUE TeHePaTopa CAyYallHbIX YHCes; OIepaTop HUKIA
C CYeTYUKOM k; hopMUpOBaHUE 3/1eMEeHTa MAacCHBa; (POPMUPOBAHUE CYMMEBL

B II€PEMEHHOII §; BBIBOJ C(DOPMUPOBAHHOTO DJIEMEHTA; OrpaHUYeHHe 00-
JIACTH IIMKJIA; BRIBOJ HAKOTLIEHHOM CYMMBIL

DIM mass(6)

RANDOMIZE TIMER

FOR k=1 TO 6
mass(k)=INT(RND*100)
s=s+mass(k)

PRINT "mass("; k;")="; mass(k)
NEXT k

PRINT "summa="; s

END

Bo3moxHa OpraHu3alisA IIUKJIa C HeOIpPemaeJCHHBIM YMCJ/IOM ITOBTODE-
Huii. PaccMoTpuM nmpuMep Takoil opraHu3saluy B A3bike Basic cpencrBamu

onepatopa WHILE—WEND. @opmat aroro oneparopa OyIeT HMeTh cJie-
AVIOUTHM BUJ;

WHILE <ycnosue>
<Teno yuxna>
WEND

HpHHHHH paﬁﬂTbI: JA0 TeX 10D, IIOKa YCJIOBUE WCTHHHO, ITHUKI BBIIOJ-

HSIETCSI, HO TIPM HACTYILIEHMH JIOJKHOCTH YCJIOBHS IMPOrpaMMa IpojioiKaeT
BEIITOJTHEHHE aasneiie 3a caosoM WEND.
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B npenpiayimem npuMepe U3SMEHUM YCJIOBHE: IIYCTh MPOIECC TeHepaluy
CJIy4aiHBIX YHCEJI IPOJOJIKAETCS O TeX IIOpP, OKa He OyJeT IOIy4eHO
nucsio 77. BeiBesieM Ha 9KpaH HOMED 3TOTO YHCJIA 110 MOPSAKY TTOCTYIIIEHUS
0T reHepaTopa CAy4YaiHbIX YHUCEJI:

RANDOMIZE TIMER

WHILE a<>77
=INT(RND*100)

k=k-+1

WEND

PRINT "k="; k

END

. Bonpocbl U 3ajaHusa

1. Yro BKuOYaeT B ceOs CMHTAKCHMC A3BIKA TPOrPAaMMHPOBAHHMS?

2. Kak xnaccuuuuiupyioT JaHHble B S3bIKe TMPOrpaMMUpOBaHMs?

3. Yro mpencrasasier coboii mporpamMma?

4. OxapaxrepuayiiTe onepatop NpHUCBaHBaHHAL

5. Oxapakrepu3syiiTe OnepaTophl, peaausyiolie OCHOBHBIE aJrOPHTMHYECKHE

KOHCTPYKLIHH.

15l MpoekTHoe 3aaanue

[TocTpoiite CTPYKTYPHBIE CXEMbI [IJI51 IPUBEIEHHBIX HHKE IPUMEPOB IPOTPAMM.
[TpokoMMeHTHDYIITE KaXkKIbli onepaTop. BuinoaHuTe mporpaMMbl HA KOMIIBIOTEPE
B cpeae QBasic,

1. B yncaoByio nmepemMennyio nocienopatebHo BBoaATcs 10 pecarnyusix mudp.
BriBeauTe Ha aKkpaH M300paXeHHe YHCIA, COCTABJIEHHOTO U3 BBEIEHHBIX HU(P, HO
B TIOpsiIKE, 0OPaTHOM HX BBOJIY.

th =07

FOR i%=1 TO 10

INPUT "Bseaure uudpy”; a%
s$=STR$(a%)

MIDS$(t$, 11-1%)=s$

NEXT i%

PRINT t$

END

2. Beenure TeKCT AMMHOM 10 254 CMMBOJIOB B BH/IE CTPOKH, 4 3aTEM BBIBEIUTE
HA DKpaH coobLIeHHe O TOM, SIBMISICTCS JIM ITOT TEKCT HNAJIMHADPOMOM HJIH HET, T.€.
YHTAETCA JIH OH OAMHAKOBO, 0e3 y4era npoOesioBs, Kak CJIeBa HAIPABO, TAK U CIIpa-
Ba HAJIEBO.

INPUT <«Bgenute ¢pasy»; s$
I=LEN(s$)+1
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FOR i=1 TO 1 1
m=l-i

b$=MIDS(s$, m, 1)

ab=MIDS3(s$, i, 1)

IF a$< b$ THEN f=f+1

PRINT MID$(s$, i, 1): PRINT MID$(s$, -1, 1)

NEXT i

IF =0 THEN PRINT "3to0 nasuuapom” ELSE PRINT "3t10 ne mamuHapom”
END .

3. BBeanTe ¢ KAABHATYPHI TPAHMIBI AHANA30HA TPEX3HAYHBIX HATYPAJBHBIX

YHCEJI, U3 KOTOPBIX HYKHO 0ToOpasuTh ToJbKO npoctsie. Onpeesure n oTodpasu-
T€ KOJHMYECTBO TAKHX YMCET M UX CYMMY.

INPUT "Beemure rpanuiisl guanasona’; X, y

FOR i=x TO y

FOR j=2 TO i-1

IF (i MOD j=0) THEN n=n+1
NEXT j

IF n=0 THEN PRINT i: k=k+1: s=s+i
n=0

NEXT i

PRINT “"k="; k, "s="; s

END

2.17. BBepeHue B A3blK NPOrpaMmMmupoBaHMA.
CemaHTiKa nporpamMmmbl

[TporpaMma Ha sI3BIKE MPOTPAMMMPOBAHKS MIPECTABISIET CODO0H anro-
PHUTM, 3aIIMCAHHBIIN C TOMOIIBIO ONEPAaTOPOB s13biKa. COOCTBEHHO AJITOPUTM
U SIBJISIETCS CeManmuKol npozpammot. BOnbIIyio posib UIpaeT MpaBUIbHAas

3alMCh AITOPUTMA CPEJICTBAMU CHHTaKcuca s3bika. Ho He MeHee BaskHYIO

(yHKIMIO BBITOJIHSET U MPABUJIBHO IIOCTPOEHHAS! CTPYKTYPa IPOTPaMMBbI,

OTpasKaloas MOPAA0K BBIOTHEHUS KOMaH][ aJlFOPUTMA KOMIIBIOTEDOM.
B xax0i1 nporpamme umeeTcs onucamenvuas (exjaapaTuBHas) U uc-

A A

noansemas yactb. Onucarb UM TIepeMeHH0M Win QYyHKIHN — B TIEPBYIO

ouepesab pUcBOUTH UM Tull. [lokaxkem aTo Ha mpuMmepe s3bika Pascal.
ITporpamMma Bceraa HAYMHAETCS € 3ar0JIOBKA:

PROGRAMM <ums npozpammbl>;

MMst mporpaMmbl BEIGHPAETCsl MPOU3BOJIBHO, HO OHO AOJIKHO OBITH

YHUKaJIbHBIM, T.€. He JOJKHO MOBTOPSThH 3ape3ePBUPOBAHHEBIE B S3bIKE
CJIOBda H OHE]:}ELTDPEI-I. ,[[E:UI'EE CJIEAyeT OIMUCATE/IbHAA JaCTh, I{DTDPHH MOZKET
BKJIIOYATH B cebsl HECKOJIBKO Pas/iesioB,
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Pasnen onucanus KOHCTAHT:

CONST {3azonoeok pasdena onucanus KOHCManm)
F=15; {I{lenouucaennas xoncmanmay

A="&"; {Cumsonvras xoncmanmay
Lg="Computer"; {Cmpoxosas xoncmanma}

512 _A=3.8521254; {Bewecmeennas xoncmanmay
TT=TRUE, {byaesckas (n10zuyeckas) Koncmanmay

ObparuTe BHUMaHHE, YTO KOMMEHTAPUU 3aKJIOYAIOTCS B (DUTYPHBIE
ckobku. To ke camoe MOKHO [ieIaTh B IporpaMme, roMenasi KOMMeHTapHuu
pesae, rne MOoaxeT HMETE MECTO IIpDﬁE.?I. ITO YaCTO OKa3bIBAETCs MOJIe3HbIM
JUISI IOKYMEHTHPOBAHMST IIPOTrPaMMBI, /1a M IIPOCTO B KavecTBe mamsaTku. Ha
paboTy MporpaMMbl OHM HUKAK HE BJHSIIOT.

Paznen onucanus nepeMeHHBIX HAYMHAETCs ¢ KIoueBoro ciaosa VAR,
32 KOTOPBIM CJIEYIOT caMu orucanusi. HarmoMuuM, yto nepeMeHHbie — 3T0
HEKOTOpble MMEeHa, KOTOpbIe B Ipoliecce paboTEl IPOrpaMMbl MOTYT IIPH-
HUMATD pasjimyHbie 3HayeHus. Hanpumep:

VAR {3azonoeox pasdena onucanus nepemenuvix}
Linteger, {[Iepemennas uenas muna INTEGER)
YT:byte; {{Iepemennan ueras muna BYTE)}

S:real, { Bewecmeennas nepemennas muna REAL}
B67:char;, { Cumsonvhas nepemennas)

STR:string; {Cmpoxoeas nepemennasi)

R_T:boolean; {bynesckas (nozuveckas) nepemennas

ObpaTuTe BHUMaHHKE, YTO MIOCJE€ UMEHH TTEPEMEHHOM CTaBUTCS ABOETO-
qre, a J11000e Mpe/ToKeHHe A3bIKa 3aKaHYUBAETCS TOYKOI ¢ 3araTOM.

Pa3znen onucanus THIIOB HAYMHAETCs ¢ KiaoueBoro ciaosa T'YPE 1 BKIIIO-
yaeT B ce0s ONMMCAaHUs TAKKX THIOB JAHHBIX, KOTOPBIX HET CPEIM CTaH apT-
npix. Hanmpumep, Ham 151 cosanust OuOIHOTEYHOI KapTOTEKH HYKHO
ONMcaTh TAaKOH THIN AaHHBIX, KOTOPBIH Ob1 comepxkan mons AVT (asrop),
NASV (naspanue), GOD (rox usnanus). Takoro THma cpeiiy CTaHAAPTHBIX
SIBHO HET, MO3ITOMY OIHIIEM CTPYKTYPY, KOTOpas Ha3bIBAETCsI 3alIHCHIO

(RECORD):

TYPE {3azonoeox pazdena onucanus munoe)

BIBL=RECORD {Ha3svieaem nosotii mun BIBL u z0eo0pum, umo on — 3a-
nucy}

AVT:string, {llone 3anucu, xpansuiee pamuiuio asmopa, cmpoxoeozo
muna}

NASV:string, {IIone 3anucu, xpansuee naszsanue)

GOD:word; {ITone sanucu, xpanswee 200 uz0anusi}

END; {/loboe onucanue muna saxanuueaemcs END}
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Ecnu THI OnmucaH, ToO MOJKHO CMEJIO HCIIOIb30BaTh €ro Hapsa/ay CO CTaH:
HapTHBIMH, HAIIPHIMED:

VAR
SW:integer;
Poi:char,
Z-bibl;
A123:longint,

JTO O3Ha4aeT, 4To nepemenHas Z umeer tun BIBL, T.e. cocTOUT U3
noseit ZAVT, ZNASV, Z.GOD.

Paznen onucanus MeTok HauynHaercsa ¢ Kiawdesoro ciaosa LABEL, 3a
KOTOPBIM IIPOCTO TEPEYUCIITIOTCA MeTKH. MeTKK CcTaBsTCcs B IIPOrpamMme
repesi TEMH OIepaTOpaMH, Ha KOTOPBIE OCYIIECTBISAETCA IepPexojl, HallpH-
Mep, €CJIH eCTh OIepaTop

Z=X+Y;

H Ha HETO HPE,IIIIDJIHI'H.ETCH HEPEXO,I[, TO E€TO H}’DRHO NpeaBapHuTh METKOH —
JI0OBIM MMEHeM, 3aKaHYHBAIONIMMCS aBoeToyneM. Toraa omeparop Oyaer
HMETE CJIEI[YIGU.IHﬁ BHI.

M11.2:=X+Y;

JTa METKA, eCTeCTBEHHO, JOJIKHA OBITH ONMCaHa B pPasfiesie ONMUCAHMS
METOK KaK:

LABEL
M11

Eci B mporpaMme HECKOIBLKO METOK, OHH MOTYT ObITh ONMCAHLI B OJTHOMH
CTPOKE:

LABEL
M11,F15,D,G123,INV

Ecnu nporpamMma ucmonms3yeTr caMOCTOSITE/IbHBIE TPOTPAMMHBIE MOTY-
i — moAnporpaMmel (poueaypsl ¥ (PYHKIMAK), CO3/IaHHbIE aBTOPOM, TO
OHH TOXe JOJKHBL 6bITb OIIMCAHBI B DHHCETEJILHGﬁ qaCTH, T.€. 10 HadaJa
WUCTIOJIHAEMOI YacTH:

PROCEDURE <ums npouedypot> |napamempo]
{Onucamenvnas wacms npouedypoi}

BEGIN

{Henonnsemasn uacmo npouedypot)

END;

FUNCTION <umsa ¢ynxyuu> [napamempot)
{Onucamenvnas wacmo Qyuiiun)
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BEGIN
{Hcnonnaemasn wacme pynxuuu}
END;

C oneparopa BEGIN (Hauano) HaYMHAETCS MCIIOJHSIEMasl YacTh KAk
lIpoLeAyP U (DYHKIMI, TAK U OCHOBHOMW IIPOrPaMMEL.

B cemanTuke sispika Pascal BakHyI0 posib MTpaeT COCTABHOM ormepa-
TOp — 3TO MOCJIEIOBATENBHOCTD JIIOOBIX ONIEPATOPOB SI3BIKA, 3AKJIIOYEHHAS
3 iporpamMmHbie ckoOku, HanpuMep BEGIN w END. CoctasHbie onepaTophl
MOJKHO BKJIAZBIBATH APYr B Apyra. [Ipm atom BaxHO ciexuTtdh, 4TOOBI HX
obsacTH Havyasa M KOHLA (IporpaMMHble CKOOKH) He IepeceKkaiuch
(puc. 2.42).

PaccMoTrpum nipiMeps! niporpaMm Ha si3sike Pascal.

B kaxaom IIpuMepe HDCTapﬂ.ﬁTE{lb BbIAECJHUTDL OIIHCATEJIBHYIO H HC-
MOJMTHUTEJSBHYIO YaCTH ITPOTPaMMbI U OOBACHUTD IIpoLECC BBINMOJIHEHWA
[IporpaMMasl 110 €€ 3allHCH.

[IporpamMma «3HAKOMCTBO» 3allpallinBaeT UMs MOJb30BaTE s, KOTOPOE
BBOJMTCS C KJIABHATYPHI M 3JI0POBAETCS ¢ 0OJIajiaTesieM 3Toro nMenu. Broa
¢ KJIaBHATypPbl OyzIeM npon3BoaAnuTh onepatopoM READLN (xy, Xy, X3, ..., Xp).
BeiBox undopmanuu Ha skpaH ocyniectsiisiercs oneparopom WRITELN
(21, X9, X3, ..oy X,). HYKHO IIOMHUTB, YTO BBOJAMMBIE 3HAYEHUS TI0 CBOEMY
TUITY AOJIXKHBI COOTBETCTBOBATH TUITY TIePEMEHHBIX OIepaTopa:

PROGRAM ZNAKOM,; {3aromoBok nporpaMmbl}

VAR {3arosioBoK pazjesia OIHCAHUS TIePEMEHHbIX }

S:STRING[15]; {Onucanue cTpokoBoii nepemerHoi aaunoi 15 Gaiit)
BEGIN {Hayamo ucnorHseMol 4acTH}

WRITELN(‘Kak Bac soByT?’); {BpiBox Ha 9xpaH Tekcra}

READLNC(S); {BBox ¢ kiaBuHaTypbl 3HaYeHUsT IIEPEMEHHOIH S)

WRITELN(«3npascTByiite, «,S); {Boisoa

Ha 9KpaH TeKCTa U 3HAYEHUS TIePEMEeHHOM} | BEGIN

END. {Oneparop saBepmienusi nporpamMmmsl} | ________.
4 BEGIN
B xounue nporpammsl nocnue oneparopa END | |
CTaBUTCS TOYKA. BEGIN
Y END;
‘ END;

Puc. 2.42. Cxema JONYCTUMOrO pPacnonomeHus npo- ____________
rpammMHbIX cKo6oK Begin/End END:



IIporpamma pacyera dynkuuu Z =sin (¥ + y)+ Mﬁf’r—) retg (xy) |
e X+ :

3alIpallMBaeT ¥ BBOAWT C KJIABUATYPBI 3HAUYEHHS apTYMEHTOB U 0TOOpaka-
eT Pe3yJIbTaT: '

PROGRAM FUNCXY;
VAR
X,Y:REAL,;

BEGIN
WRITELN(‘Brepure 3nauenust x u y');
READLN(X,Y);
Z=SIN(X+Y)+SQRT(LN(X-Y)/EXP(SQRT(X+Y)))+
+COS(X*Y)/SIN(X/Y);
WRITELN (‘X="XY=Y,Z="7Z);

END.

Mzl yxke ynoMsauyiu (PyHKUIMIO «reHepaTop CAy4YalHbIX 4yucenas». Tak,
ecsii B porpamme ykasana ¢yuxuus RANDOM(N), To 6yayT BeipabaThl-
BaTbCA ClydaiHble yncia B auanasose 0 < x < N. [lna toro utobsi aTa
(yuKImsa paboTana MpaBUIbHO, TEHEPATOP CAYUYANHBIX YHCE [I0JKEH OBITh
UHUIMaAU3upoBaH npouenypoit RANDOMIZE. B npenioxeHHON HUKe
IporpaMme IeHepaTop CAYYalHBbIX Yuces] BhipabaThiBaeT Ie/bie YHUCaa
B auanasone ot 0 no 100 u BBIBOAMT MX Ha 9KpaH:

PROGRAM RANT;
VAR
A:BYTE;
BEGIN
RANDOMIZE;
A=RANDOM(101),
WRITELN(‘A=",A);
END.

JlobaBuM B IIpOrpaMMy pasBeTBIAIONIYIOCS KOHCTPYKIMIO, IIPOBEPSsI-
IOLIYIO YCJIOBHE: €CJHU CIYyYaiiHOe YHCIIO SIBJISIETCS YeTHBIM, TO H3BJIEUb U3
Hero KBMP&THHﬁ KOPEHDL, 4 €CJH HEYETHBIM — BO3BECTH B KBaJIpaT:

PROGRAM RANZ;
VAR
A:BYTE;
C:INTEGER;
BEGIN
RANDOMIZE;
A=RANDOM((101);
IF(A MOD 2 =0) THEN C:=SQRT(A) ELSE C:=SQR(A)
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WRITELN(‘'C=',C);
END.

PaccMOTpuM HUKIMYECKYI0 KOHCTPYKLUIO TporpaMMsbl. Lluki ¢ gpuken-
POBAHHBIM YHCJIOM TOBTOPEHUN PeayiM3yeTcs: OepaTopoM

FOR I'=I, TO I, DO <meno wuiia>

e I — yrpapisioniasi nepeMenHas 1nukia; I, — HayajabHOe 3HaYeHue
yIIpaBJISIONIel nepeMeHHOM IUKIa; [, — KOHedyHoe 3Ha4YeHHe YIIPaBJsionei
lepeMeHHOH 1THKJIA.

Teno nukiaa 0b03HAYEHO — ONEPaTOP WM IPYIIA OTIEPATOPOB, BHIOJI-
lseTcst 10 Tex nop, noka I < [,

B Takom nukie mar He ykasbiBaeTcs, IIOCKOJIBKY OH Bcerja paseH 1.

CymecrByer ente oana moaudukaius sroro nuukia. Mopmar orepa-
Topa:

FOR I=I, DOWN TO I, DO <meno yuxia>

B TakoM 1MKJIe 1Iar He yKasbiBaeTcs, IOCKOJIbKY OH Bceria paBeH —1.

B atux oneparopax nub0 TesO IMKJIA COCTOHT M3 OHOTO OINEeparopa,
Jnb0 MCIIOB3YIOTCS COCTABHBIE ONEPATOPB — 3aKJIIOYEHHBIE B IIPOTPaM-
mubie ckobku BEGIN u END. Onepatopsl ITMKIa TaKKe MOTYT OBITH BJIO-
JKeHBI ZPYT B jpyra. [Ipu aToMm geiicTByeT To e NMpaBuio — obiacT M-
KJIOB TIEPECEKATHCS He JTOJIKHBIL.

[Tyctp, HanpuMep, reHepaTop ciaydaiHbix uymces BbipabarbiBaer 1 000
quces, gexamux B auanasone ot 0 go 200. Tpebyercst onpenenuts u oTo-
OpasuTh MUHUMAJIBHOE U MAaKCHMAaJbHOE U3 BHIPA0OTAHHBIX YMCEJ M HX
HOPSIAKOBBIE HOMEPA. JTO MO3BOJIMT CHENATh CJAEAYIONAst TPOrpaMMa;

PROGRAM MXMN:;
VARMX,
MX,MN,A:BYTE;
LN1,N2:INTEGER;
BEGIN
MX:=0;

MN:=202;

RANDOMIZE;

FOR I:=1 TO 1000 DO

BEGIN

A:=RANDOM(201);

IF A>MX THEN
BEGIN
MX:=A;N1:=LEND

ELSE

IF A<MN THEN
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BEGIN

MN:=A;N2:=[;END
END;
WRITELN('MAXIMUM="MX,' ",/'N="N1,' 'MINIMUM="MN," ',
'N=', N2); :
END. |

PacemoTpum elnie oguH npuMep HHUKJIA C HEONIPEAEJIEHHBIM YUCIOM T10~
sropenuit WHILE. 3tot uukn umeer popmar

WHILE <ycnosue> DO <onepamop>

IIporpamma umMeer cieayOUMl BHIL

PROGRAM WHILEPRIM;
VAR

LA:BYTE;

BEGIN
RANDOMIZE;
WHILE(A<>77) DO
BEGIN
A:=RANDOM(101);
INC(D);

END;
WRITELN('I=I);
END.

E CpaBHHTE 3aITUCh MPOrPAMMBI C TIOCJIEHUM IPUMEPOM U3 IPeJibl-
ayurero naparpada. :

Bonpockl U 3afaHua

1. Kak u3BecTHO, IJIOMA/b Kpyra paccyuteisaeres mo dopmyae S =nR?. Co-
CTABBTE [IPOTPAMMY HAXOMJIEHHS U BbIBOIA HA 9KPaH 3HAYCHUS ILIOAH KPYTa,
eCcJI 3HaYeHHe pajinyca 3allaeTcsl ¢ KJIaBHaTyPhL.

2. Cocrasbre nporpaMMy BeiBoja Ha 9KpaH (ppasbl « XX XXX XXX — BbIIaIONMii-
ca yuennrii XX Bekar. Mamunua yyenoro XXXXXXXX BBoguTCS ¢ KIaBua-

2 3
5,23x7 +4,36x +1,2y" +0,89y . Cocrasbre nporpammy

3. 1 Z=
MeeTcst (PYHKITHS 2sin(xt y)e”

HaXOKJIEHHUA 3HAYeHUA (DYHKIMK /UL 3HAYeHWH X U I, BBOJHUMBIX C KJIABHATY-
pBI.

4. Vcnonp3ys CTPYKTYPHYIO cxeMy cocTaBbTe nporpammy <llyssipskoBas co-
PTHPOBKA MacCHBa».

5. CocraBbTe M BBIIOJIHHTE IPOrpaMMy «PocT U Bec CpeiHeCTaTHCTHYECKOTO
Y4aIerocs».
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Ui MpoekTtHoe 3aganue

C nomoupio OJIOK-CXeMbI ONMUIIMTE CEMAHTHKY NPEICTaBJEHHOH fajee Ipo-
I'paMMBI BBIBO/IA Ha DKPaH BCeX 3HAYEHUH Taf}.?IHum KOJ0B ASCII, BOCHOJIhB}Ii’iTEEL
IIpoileHHbIM MaTtepraioM. B nanHOM nmpuMmepe BbI BUMTE JIBa IIMKJA CO CUETUH-
IKAMM I(HKJIA § ¥ f, IpHYeM BTOPOIl BIOXKeH B nieppbiil. [IpoBepbTe NPaBUIIO BIIOKEH-
HOCTH LMKJIOB. BHIMOJIHHWTE mporpaMMy Ha Kommbiotepe B cpexe Turbo Pascal,
lIpeABapUTE]bHO NPOBEPHB CHHTAKCHUC MPOTPaMMBL C IMOMOIBIO pasfnena «llo-
MOT[b# !

PROGRAM ASCII;
VAR
CH:CHAR; {CumBo)
DEC:INTEGER; {/lecaTuunblii Ko cUMBOJIa}
LJ:INTEGER;
BEGIN
DEC:=0;
FOR I:=0 TO 16 DO {16 crpok}
BEGIN
DEC:=I; {4rob6bl momyuuts Tabuiuily KOAHPOBKH}
{ms cumBosoB ¢ Komamu 128—255,}
{3TOT OMepaTop HYKHO}
{samenuTp Ha dec:=i+128;}
FOR J:==1 TO 8 DO {Bocemb xomoHOK}
BEGIN
IF(DEC<7) OR (DEC>=14)
THEN
WRITE(DEC:4,'-"," ',
CHR(DEC):1,CHR(179))
ELSE {Cumsosast CR,LF,TAB ne oro6paxaior}
WRITE(DEC:4,'-",CHR(179));

DEC:=DEC+16;
END;
WRITELN,; {I[lepexoa k HOBO# CTpOKe KpaHa)
END;
END.

B pesyabrate Ha akpane OGyaer orobpaxena tabauia komos ASCILL



et e I L R B KOk L ST e s o ae T RTnT " T e R
< SR TR AN P W Sl R LT CEITE AR sl R el et geb o LA, W A HiH ]| Lok L o b b

CPEACTBA UHOOPMALIMOHHbIX
U KOMMYHUKALUOHHbIX
TEXHOJIOIMH

rNMABA

3.1. UcTropua kKomnbloTepa

WNudopmannonnsie n1podieMbl MOSIBUANCH Y JIIOJIeld HA caMOi paHHE
hase X pasBUTHSL U COIPOBOKAAIOT MX 110 ceil genb. Hamum manexum
pPeKaM JKM3HEHHO BaKHO ObLIO 3HATH, HALIPUMEP, CKOJIBKO €bl HYIKHO
3arOTOBUTH HA CJIy4Yail XOJIOMHON 3MMBbI, KaK MOBEAET cebsi TOT WM WHON
XUIIHHUK B PA3HBIX YCIOBHAX, KaKHE YCIOBHA 0OUTaHUS UMEIOTCS B HOBBIX
JUIS HUX MecTax | T.2. HaBepHoe, oHu pasbupasuch B MOHITHAX «PaBHOY,
<«HE paBHO?, ﬁﬁﬂﬂblﬂ'ﬁ&', «MEHBIIE?, T. €. OIIEPUPOBAJIH HHq)DpMH.HHOHHE[MH
IIPH3HAKAMM TIPEJMETOB, COOBITHIL. 1

13 ucTopuu M3BECTHO, YTO ¢ CAMBIX JAPEBHUX BPEMEH JIONH JeJIalH
TTOMBITKU KAaK-TO 00JIETYUTh CBOIO YMCTBEHHYIO JIeATeNbHOCTh. Hampumep,
3apybkamMH, KOTOpbIE JeJIaJIiCh KAMEHHBIMHI TOMOpAMK Ha CTEHAX [Merep,
OHHM OTMEYaJIM KOJUYECTBO YOHTBIX JKHBOTHBIX, (DAKTUYECKH HCIIOJIb3YS
CTeHY Ieliepbl Kak 3aloMuHaolee yeTpoifictBo. OrHeM 3aiiKeHHBIX
B YCJIOBJIEHHBIX MECTaX KOCTPOB, 3BYKaMH YJapOB Tlepe/laBajii JAPYIHM
MH(POPMALMIO O TEX WM UHBIX COOBITUSAX, IPUYEM Ha 3HAYMTEJIbHBIE Pac-
CTOSTHMSI.

Yem OoJibinie pa3sBUBAJICS Y€JIOBEK, TeM DOJIblIee KOJHYECTBO MHGOP-
Mal[ii eMy ObLT0 HeOOXOAMMO IIOMHUTD, TI0JIy4aTh, liepeaaBath 1 oOpaba-
ThiBaTh. Kak MblI 3HaeMm, cuer npumensiercs Toicsuu Jet. [lepsoe ycrpoii-
CTBO, MEXaHU3UPYIOIee CYeT, — CYeThl — CO3JaHO 3a/(0JIr0 A0 Hayaja
Hamei apsl. Tak, pa3HOBHIHOCTh CUETOB — afax — MCIOJb30BAIACH
B J/Ipesnem Erunte u 6plia 3Hakoma kutaiinam ente B VI B. 710 1.9, B cambix
PAHHHUX BBIYHCIHMTENBHBIX YCTpDﬁCTBaX 6UJTBHIEE BHHMaHHE YIEIAJI0CH
MeXaHU3aIuH apu(pMeTHUYECKUX ONepalyil, 0/IHAKO XpaHeHHe Pe3y/IbTaToB
0Ka3aJoch JIeJIOM He MeHee BaKHBIM. (DYHKIIMM <«IIaMSITH» BBIMOJHST Ma-
TepHasn — IJIMHsHBbIE jJouedky, bepecra, a nozjaHee Oymara. CkopocTb
oreparuii OpL1a HeBEIMKa, TAMSATH UCTIONB30BAIACH MEJJIEHHO, H, TJIABHOE,
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({0 GBLIO 0CTPOiT HEOGXOMMMOCTH B TIOUCKE My Teil MeXaHu3aIlun YRpaAsreHiis
HOCCO0BAMENBHOCTIBIO ONePALUL.

[TpopsIB B 5TOI 06JaCTH IPOUSONIEI B TRAIKOM JEJIE. B 1801 r. B TKa1l-
(om cramke YKaKkkapia HCITOMb30BATHCH nepgokapnmbl — KyCOUKH KapTOHA
¢ (POGUTHIMY B HUX OTBEPCTUSMI VIS YIIPABICHUS KOMAHANI, obecre-
BAIOIMMIA ABTOMATHUECKOE TIePEeIieTeHe HUTeH B TKAHN Ha CTAHKC.

Awraniicknit maTemaTuk Yapins Baboumx (1792 —1871), nccaenys
\CTPOHOMHYECKHE TaOJIHIIbI, OOHAPYIKHUIT B HHX MHOKECTBO ommnbOoK, BbI-
\BAHHBIX HETOYHOCTHIO pacueroB. OH MOHAJ, 4TO aOCOMOTHO TOYHBIE Ta-
(UMITSL MOYKHO TIOLYYHTH TOJBKO C MOMOIIBIO PACYETOB, BHITIOTHEHHDIX
MANTMHOM, KoTopast moJjy4daeT omucanme HeOOXOMMMBIX JIeHCTBUM OT Yeso-
eka, BHITIOMHSIET X | BHIAET eMy pesyJibrar. 1apib3 Bob0OuIK BHIBUHY
{1CI0 COBZIAHHS TIPOrPAMMHO-YIIPABISIEMOI CYETHOH MAIlIMHbL, UMeIome
apudmeTnyeckoe yeTpoucTBo, yCTPOHCTBO YIIPaBJIeHus, BBOAA 1 MEUaTH.
| lepBast cripoekTHpoBanHas Habonpkem Maluia — pasiocmias MAUUNA —
paboTama Ha TIAPOBOM /BHTaTele (puc. 3.1). Ona BBICYUUTBIBANA TaOJIMIIBI
norapugmoB METOIOM ocTosHHON uddepeHIHalng ¥ 3aH0CHIA Pe3yIb
paTHL HA METaJUIHuecKyio miactuny. Paboraiomas MOAENIb, KOTOPYIO O
cosnan B 1822 r., Geuia mecTUlHpPOBLIM KaIbKYIATOPOM, croCOOHBIM
HPOMBBOUTH BHIYUC/IEHHA U [eYaTaTh 1 poBbIE TAOMHIBL.

JliobombITHO, UTo ero Hesecta, Aja Jlasiieiic (1815—1852), /104b reHmab-
ioro moara jopaa bafipona, nucana IporpaMMbl B KOAAX 9TOM MAIIUHDI, K
[10TOMY TIO [IPABY MOJKET CUMTATLCS [EPBBIM B MUPE ITPOTPAMMHICTOM. Umen-

Puc. 3.1. MawwuHa babounka
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HO B ee yecThb pazpaboranubiii B CIIIA B 1960-X rT. sI3BIK IpOrpaMMHpOBa-
Hust 6611 Hazsan Ada. B marepuanax Bab6umka u kommentapusix Jlasseiic
HAMeYeHbl TAKIKe ITOHATHS, KaK IOANporpaMMa U OMOIMOTEKa ITOIPOrpamy,
MO UKAIIUA KOMAH]I ¥ HHEKCHBIH PErHCTP, KOTOPBIE CTAIH YIIOTPEOISITHCS
tosbko B 1950-x rr. Cam Tepmun «6ubmoreka» ObUT BBeeH BabbumkeM, a
TEPMUHBI «padoyasi A4eiikas U «1MKI> npeanokuia Ana Jlasneiic.

B 1844 r. Ajia nucana o mamuHe Babbuka B cBoeit pabore <«IIpume-
4aHus MepeBoaunKkas ' « MHorue uia, HeJOCTATOYHO 3HAKOMBIE ¢ MATEMa-
TUKOM, CUMTAIOT, YTO POJb MAIIMHBI CBOAMUTCS K MOJYYEHUIO Pe3VJIbTaToB
B mudpoBoii dopme, a npupojaa camoii 06pabOTKH JaHHBIX TOJDKHA OBITH
apu(hMEeTUYeCKON ¥ aHAJMUTHYECKOH. D10 s3abuyxknenne. MalmyuHa MOKeT
obpabareiBaTh U 0OBEAUHATH ITU(MPOBLIE BEIUMYUHBI TOYHO TAK, KaK €CJIH ObI
otu GuuTH GYKBaMK MUK JIOOBIME APYTUMU CUMBOJIAME 0011Ier0 XapakTepa,
1 (DaKTHYECKH OHA MOJKeT BBIIATh Pe3yJbTaThl B anrebpamdyeckoit popmes.

Tam sxe ona o6pasHo onmcaia 3HaveHue nepokapt. «KapThl TOIBKO
YKa3bIBAIOT CYIIHOCTH OTEpaIiii, KOTOPbIE€ JOJUKHBI OBITH COBEPIIEHDI, H
ajpeca IepeMeHHbIX, HA KOTOpPble 3TH [AelcTBUA Hampasjenbsl. MoxHO
CKa3aTh JOCTATOYHO TOYHO, YTO AHAJTUTHYECKAsl MallkHA TKET anredpande-
CKMe y/apsl, Kak TKalKuil cranok sKakkapjia — 1BETH U JIHCThS».

B 1890 r. B CIIIA 6bl1a mposegena mnepenuch Hacenaenust. OQHUM K3
TeX, KoMy OblIa Topydyena obpadorka orpoMHoro obbema uHgpoOpMaIny,
IOJIYYEHHOU B pesyJibTare 910 nepenvcu, o1 joxtop I'epman Xosutepur,
On npujyman crenuanbHbli Ko/ (Ko Xosuepura), KOTOPbIM MCIIOIb30Ba
il HaneceHus Ha nephoKapThl i 00pabOTKH Pe3ysIbTaTOB IEPENNCH,
1M ke 6611 pazpaboTaH MPOEKT CUETHON MalllMHBI, HCIIOJB3YIONEl nepdo-
KapThl. Takas ManHa Obla cO3/laHa, U HA Heii OblIa pelnleHa 3Ta 3a/1a4a.
XonnepuT passuBan ycrnex — HOsIBUJIOCH 1EJI0e CEMeHCTBO TaKUX MallliH
pa3Horo (YHKIMOHAJBHOIO Ha3HAuYeHMs: mepdopaTopsl, KOHTPOJBHHKH,
tabyasTopsl. OHU MOXYIUIN HA3BAHUE CYEMHO-NEPPHOPAUUOHHBIX MAWUN
(CIIM). 9Ti MamIMHBL HIHPOKO UCIIOJb30BaJUCh B 9KOHOMUKE M yIIpaBJe-
auu o 1970-x rr. B nameil crpane Ha BceX KPYIHBIX NPeANPUATHAX
U B YUPEKACHUSIX UMENUCh MAWUHHO-cuemHble cmanyuu (MCC) mnu ma-
muHHO-cyeTHbie 610po (MCD), ocnamennsie CIIM, Ha KOTOPBIX PEMIATHCH
yueTHble, Oyxranrepckie, GPMHAHCOBBIE U APYrUe 3a/[adi.

[lepsas Tpers XX B. 0O3HAMEHOBAJIACH CO3/[aHMEM M BHEAPEHHEM IeJI0-
IO psifia BBIYMCJIUTENbHBIX YCTPOHCTB. DOJbIION BKIAA B 9TO BHEC MaTe-
matuk Asan Teiopunr, kotopsiid B 1937 r. onybsaukoBan paboty ¢ siCHBIM
1 ryOOKHM OIMCAHWEM YHHBEPCAIbHOW cXeMbl BeramucaeHuii. [[is aToro
OH KCIIOJIb30BaJI HEKYIO THIOTETHYECKYIO, HJIH, TOBOPS CETOAHAIIHUM

"Tlo xuure Anoxun M. A. Vctopus Beiaucantenboii Texuuku / V. A. Anokus,
JI.E. Maiicrpos. — M. : Hayka, 1990.
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I3BIKOM, BUPTYAJIBHYIO MALIWHY € YIMBUTENBHO IIPOCTOM CTPYKTYPO (OHA
TaK ¥ BOILJIA B UCTOPHIO Kak «MamnHa Triopunras). [IpaBna ata mamuHa
TaK | ocTajach Ha Oymare, MOCKOJIBKY HM3-3a CBOEH MELIUTEIBHOCTH YIKe
Torja ObLIa PKOHOMHYECKH HEBBITO/IHA, HO OHA IIPUBJIEKIA K cebe BHUMA-
[l MHOTHX TaJAHTJUBBIX YIEHBIX U HHKEHEPOB H, OECCIIOPHO, YCKOPUIIA
[IpOLIECC CO3/IaHUS IIEPBOM YHHBEPCAJBHOM BBIUMCIUTEIBHON MaLIUHBIL.
[KcraTy, ¥ cerofHsl THIIOTETUYECKAs: MalllnHa ThIOPHHIa M CXO/HAs C Heil
mamuHa [locta MEnoap3yoTess B TeOPETHUECKOH MH(MOPMATUKE AJIS J10-
KasaTeJabCTBa TeopeM, aHaJu3a aaropuTMoB u T.1. CymecTByoT gaxe
KOMITBIOTEPHBIE TIPOrPAMMBI, MOAEIUPYIONIHE 3TH MAIITHHBIL.

B 1944 r. mox pykosoncrsom ToBapaa Aiikena n3 kommnaruu IBM 6b11a
cO3/IaHa 3NeKMpoHHO-6biuucIumenvias mauuna Harvard Mark 1 na peneii-
HbIX Jlornyeckux anemenTtax. B 1946 r. amepukanuer ron Jxkept u xon
Moumn cozpamu DBM Ha 271eKTPOBaKyyMHBIX NPUOOpax (2JIEKTPOHHBIX
nammax) — ENIAC. O6e atu 9BM 06b111 0pHEHTHPOBAHbBI B IIEPBYIO OYe-
pe/ib Ha BBINIOJTHEHHE HaYYHO-TEXHUYECKHUX pacyeToB. OfHAKO MOsBIEHHE
rexHosorun JBM mepBoro noxoJeHus CBSA3BIBAIOT ¢ HAYAJIOM CEPUHHOTO
npoussogcrea UNIVAC B 1951 r. (puc. 3.2).

HyskHO CcKasaTh, 4TO B Halleil cTpaHe Takke ObLIO MHOTO 3aMevaTesib-
HBIX JOCTHZKEHHH B 210l obmactu. Tak, cosmanue mepBoro apugmomempa
CBSA3BIBAIOT C MMEHEM 3aMedyaTesIbHOTO pycckoro Matematuka I1.J1. Hebbr-
niega. Yro ke xacaercss IBM, to B konne 1940-x rr. rpynma y4eHbIX BO
rnase ¢ akagemukoM C. A, JlebenesbiM cosnana B Kuese manyio anexkmpon-
no-cuemnyio mawuny (MICM), B 1952 r. — 6oaviuyio saexmpoHHo-cuemuiio
mawuny (BOICM). Bo Bropoii monosune 1950-x rr. nonwia B cepuio HoBast
coBerckas nammosas IBM «Ypan-1». UyTh nosxe nogBuiach 0Te4eCTBEH-
nag IBM «Crpenas.

1 amepuxanckue, u Hamu IBM mepBoro noxoneHust UMesH JeCATKH
TBICSTY ANEKMPONNBIX 1amn, 3aHnuManu orpomusie (1o 300 m?) maomanu
1 obsagasu OBICTPOAEHCTBHEM B HECKOJBKO COTEH ONEpaIldii B CEKYHIY,
4TO 110 TEM BpeMeHaM OBLIO IIPOCTO YyI0M.

B 1948 r. amepukanckue ¢pusuxu /xon bapaun, Yonrep bparrein
u Yuabsam [loxan n3o6penu nojiyrnpoBOJHUKOBBINH TPHOJ — MPAH3Ucmop,
YTO AAJ0 TOJUYOK K pa3BuTuio JBM BTOpOro nmokoJieHus, rjie Ha CMeHY
ANEKTPOHHBIM JIaMIIaM [IPULLIY TPAH3UCTOPBI, KOTOPbIE UMEJIH 3HAYNTe b~
HO OOJBIIYIO TPOIODKUTENBHOCTD CIy:KOBI, HoJiee BHICOKYIO HAIEKHOCTD,
MoTpedIsAIN MEHbIIEe 9HEPTHH, OBLIM HAMHOTO KOMITAKTHEE W TOPa3zio Je-
mesae B npousBoacTee. Cozpannbie Ha HGaze moaynpoBoaHukos JBM
BTOPOrO MOKOJIEHHS, HAYaJI0 MAacCOBOIO NMPOU3BOACTBA KOTOPbHIX OTHOCHAT
k 1960 r., uMenn GBICTPOIEHCTBHE B IECATKU THICAY OTIEPAIHI B CEKYHIY,
3aHMMAaJH II0LAa/b YIKE HE B COTHH, a B IECATKH KBa/IDATHBIX METPOB M I0-
pas/io peske, HeKeI MAIIWHBI IEPBOTO MOKOJIEHUS], BBIXOMIH U3 CTPOSL.
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Puc. 3.2. Nepebin Komnbiotep ENIAC

Hapsanay c anmapaTHOH COCTaBJISIIONEH Pa3BUBAJIOCh M IIPOrPaMMHOE
obecnieuenue. /leo B ToM, uyTo st DBM mepBoro nokosieHus, 1a ¥ B 3Ha-
YHUTEJILHOH CTEIIeHW BTOPOIo, INporpaMMbl ITHCAJIMCE B MallMHHBIX KO,I[HX.'\
ITo o3Hayaer, uTo y Kaxjoro tuna IBM 6pina cBosA cucTeMa KoMamj,
KOTOPYIO TIPOrPAMMUCT MCITOAB30BAJ TIPH HAIMCAHUM ITporpaMMbl. Camu
IporpaMMBbI JIJIs1 yAo6CcTBa mucanuch B OOJIBIIMHCTBE CAYYAEB B BOChMe-
PHYHOI cHCTeMe CUMCIEHMS, a B MAlIMHe, eCTeCTBeHHO, ObLIM MpPeCcTaB-
JIeHbI B JIBOMYHOM, MOCKOJBKY Ka’kKasi BOCbMEpPUYHAas 1uppa UMeeT co-
OTBETCTBYIOMYIO «Tpuaay» asoudusx — ot 000 go 111. Ilo cBoeit apxu-
TEeKType MalllHHBI nojpasjiejisaauch Ha OJHO-, ABYX- M TPEX&HPECHHE.
Hamnpumep, oreuectBennas OBM «¥Ypans — onnoanpecnas, «Muuck» —
nByxazapecHas, a mamuHel THIIa M-20, kak BOCM, — Tpexanpecusie. /s
OJIHO- M JIBYXaJPECHBIX Ka)K/Iasi KOMaHJa uMeJia MOAU(DHUKAIIUU: HATIPH-
mep, mias «Munck-22» — 1epBblii onepaHj| 1o nepBoMy aapecy, BTOPOil —
110 BTOPOMY, a pe3yJbTaT — B cymmaTtop. Mu niepsoiii onepang — B cym-
MaTOope, BTOPOit — 110 a/Ipecy, a pe3yJbTaT — B ajpec NaMsTH | T. /L.

B ITOM CMBICJIE 60.1'1&6 JIOTHYHBIMH BBITJIAAEIH T'pEXﬂﬂpECHBIE CHCTEMBEL
KOMaH/I: KOJI KOMaH/[bl (MHOI/Ia CO CIelMaJlbHBIMU ITPU3HAKAMH ), IT€PBBIH
OIIepaH/l M0 MEPBOMY aJpecy, BTOPOH — II0 BTOPOMY, Pe3yJbTaT 3aIiChl-
BaJICs TI0 TpeTheMy aapecy. Hampumep, KoMaH/a CJIOKEHUS] MOIJIA BBITJIS-
neth Tak: 01 2356 4563 7644. Ha npoctoM siI3pIKe 9TO 03HAYAJO: B3STh
yUCI0 U3 aapeca 2356 onepaTUBHON IAMSATH, CJA0KHUTL (KO KOMAaHIBI —
TIePBbI B 3aMCH) €ro ¢ YUCAOM, HAaXOAAIMMes 1o ajgpecy 4563, a moy-
YEHHBIN Pe3yJIbTaT 3alMCaTh 110 ajipecy, Wi, Kak FOBOPUJIH, B STYelKy 7644,
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[IpryeM KOMaHIBI CJIOKEeHHs OBLIH TOJKe PasHbie: ¢ OJIOKUPOBKOI HOpMa-
3aimn, 6JI0KMPOBKON OKPYT/ieHNs, GIOKHPOBKOK TOTO U APYroro u 6e3
OioxkupoBok. Kpome TOro, HMeJIcs CIelMalbHbIi PETUCTD ajipeca, Comep-
JKIMO€E KOTOPOTO IIPOrPaMMMCT MOT HMCIIOJIB30BaTh /s MOAH(DUKALMH
KOMAaHI, HAIPUMepP IPH OPraHM3alluK IUKJI0B. Takue CHCTeMBI KOMaH]I
TpebOBaIH OT IPOrPAMMMCTA HE TOJIBKO XOPOIIEro 3HAHMS BCEX HIOAHCOB,
HO M TIOYTH TIOJHOTO MpeACTaBaeHns o pabore anmapaTypsl. IIpu atom
BO3HUKAJ MHTEPECHBIM MOMEHT: IIPOrPAMMMUCT, MUIIYIITHH, HATIPUMED, IS
bACM-4, 6b11 beciomonien nepen « MUHCK-225», TIOCKOJBKY CHCTEMa KO-
MaHJI, ajipecailysd, 1a ¥ MHOTOE JAPYroe taM ObLIO He TaKuM. ITO PE3KO
camkano apdexkruBaocTs pabotsl Eme B 1950-X IT. yueHble 3ayMbIBATHCH
HaJl TeM, KaK NPUOJU3UTH MAITUHHBIN S3bIK K ecTecTBeHHOMY. IlepBoii
BayKHOI paspaboTKOH B 9TOM HalpasjeHHH ObIIO CO3MaHME CUMBOJIHYE-
CKOTO $I3BIKA IPOTPaMMHPOBaHUs, aBTOpPoM KoToporo Obiia [peiic Xormmep.
B aTOM g3bIKe KOMaH/Ibl 3aMEHSJIMCh CUMBOJIAMH, KOTOPbIE MHEMOHUYECKH
(MuemosuHa — rpedeckasi OOrMHS TAMSTH) OTPAKaJN UX CYTb, apecam
MOKHO OBLIO JlaBaTh UMEHA W T.JI. JTOT s3bIK ObLI OJIHIKE YeOBEKY, He-
kenu roJsie Kogabl. Ho Beas DBM npopomskana paborarh B Kojax, Kak,
BpoueM, u cerofius. [lorpeboBanacs nporpaMma — MEPEBOYHK ¢ CHMBO-
JIMYECKOTO f3bIKa Ha SA3BIK KOAOB. Takue IporpaMMmbl CTajM Ha3biBaTb
MPAnCAAMOpamu, a BIOCACACTBUN — accembiepamu, a CHMBOIHYECKIE
A3BIKU — A6MOK0JaMU WJTH, COOTBETCTBEHHO, savikamu accembnepa. Ecre-
CTBEHHO, UTO KaK caM CHMBOJIMUECKHMI A3bIK (sA3bIK accembiepa), Tak
1 TpaHcaaTop (accembiaep) mia xaskmoro tiuma IBM Owwr cBoil M coBep-
IIeHHO HEIPUMEHUMBbIN Ha Apyrom tuie IBM, T.e. 9TH S3BIKH IPOrpam-
MHPOBAHUSA OBIITH MANIMHHO-OPUEHTHPOBAHHBIMU. ITO A3bIKU HUIKOZ0
YposHs, T.e. Hanbosiee IPUOJIMIKEHHbIE K KOHKPETHOM cucTteMe Koman. Bee
9TO He [aBaji0 BO3MOMKHOCTb HEIIOCPEICTBEHHO MCIIONb30BaTh JBM yue-
HBIM, HHXKEHepaM, 9KOHOMHCTaM, ¥ OHH BBIHYIKIeHbI OBLTN paboTaTth B mape
¢ IPOrpaMMMCTOM, YTOOBI peajii30BaTh CBOM 3ajaun. Takoe IoJoxKeHue,
€CTEeCTBEHHO, MI0JITO HE MOTJIO OCTABATHCS HEM3MEHHBIM, U yike B 1956 r.
HOSBHJICS S3bIK, MAKCHMAJIbHO IMPUOIHKEHHBIH K eCTeCTBeHHOMY (aHIIMIi-
CKOMY) S3BIKY, KOTOPBIA BKJIIOYaa B cebsi MHOTHE aJieMeHThI anrebparye-
ckux obosnavennit, — FORTRAN (FORmula TRANslation). B 1960 r.
6bLT cosman a3k Algol-60, koTopbiit momy4ma 60bIIOE IPU3HAHKE B Ha-
YUHOM MHpPe, 0COOEHHO CpPeAd MaTeMaTHKOB, 3aTe€M TMOSBHJICS SA3BIK
COBOL, npennasnavyeHHbIil /15 PelleHns 3aja4 9KOHOMUKH. SI3bIKK cTa-
TV TIOSABJATHCSA ECATKAMM, TIPUYEM CTeNeHb UX OPUEHTHPOBAHHOCTH Ha
KOHKpEeTHBIE IPo0JIeMbl (CTAHKH C YHCJIOBBIM MPOTPAMMHBIM YIIDaBIEHHEM,
IIPOEKTUPOBAHHE MHOTOCTOMHBIX TTEYATHBIX ILJIAT, YIIPABICHHE TEXHOJIOTH-
YeCKMMH TIPOIIECCaMu M T.JI.) Bo3pacTtaja HeuMmoBepHo. Ha pybexke 1960—
1970-x rr. OblI CO3/1aH YHUBEPCAJILHBIN S3bIK mporpammuposanus PL/1
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(ot anru. Programming Languange — s3bIK IIPOrpaMMHPOBaHMS ). ITO OBLI
MOIIHBIA A3BIK, TOJYYUBUINK IMHpOYaiiliee pacnpocTpaHEeHHEe B MUDE
M Y HAC B CTpaHe.

BeruuciauresbHasg TEXHUKA, €CTECTBEHHO, TOXKE IIPOA0JIKANIA PAa3BUBATh-
cs. Ycenexu MUKPO3JIeKTPOHUKH, CO3/IaBIIe MUKpocxembl, KOTOPbIe BKIIIO-
qau B cebs COTHH, a BIOCJTEICTBUM M THICSYM JIEKTPOHHBIX CXeM, JaJH
MOIIHBIH TOJYOK juist co3fanus B koHue 1960-x rr. 9BM Tpernero no-
KOJNEHHSL.

MaiuHbl TPETHErO MOKOJAEHMS CTaJX BBINYCKATh CEMENCTBAMM, KOTO-
pble BKJIOYanu B cebs Majble, cpeanue u bospimne IBM, nipuyeM Bce OHH
OBLTH TPOrpaMMHO-COBMECTUMBIMH. CaMbIMU U3BECTHBIMU CEMEHCTBAMHU
craau IBM 360 1 IBM 370. Oun vMenu yHR(MUIMPOBaHHYIO nepudepuio,
ObLIM COBMECTHMBI MEXKIY cOO0 TporpaMMHO, CHH3Y-BBEPX, T.€. IPO-
rpaMMBbI, KOTOpBIE «ILIH» Ha OoJjiee MIAAIINX MOJENSIX ceMeiicTBa, ObLIN
NOHATHBI ¥ BHIOJMHUMBI Ha Goiee crapmux mMoxensx. B nameit crpane
1 crpa"Hax Bocrounoit Eppomnsr anamoramu [BM 360 u IBM 370 crann
cemeiictBa «Psj-1» u, coorBercTBenno, «Pan-2». Hanpumep, Manyio ma-
muny EC-1010 penanu B Benrpum, EC-1020 — B Muncke, EC-1030 —
B Kazanu, EC-1040 — B Bocrounoi I'epmannu, EC-1050 — B Ilense,
EC-1060 — B Muncke. Ananornunsie cemeiictsa IBM npoussogunuch
u B Apyrux crpanax — B @OPT, fAnonwun, Benukobpuranuu, Mpaniwmy.

BaskHoii ocobenHocThI0O D BM TpeThero NoKoJIEeHus SBUJIOCH TIOSIBIEHHE
B HUX ONEPAUUOHHBIX CUCTEM. DTO, KOHEYHO, He 3HAYMT, YTO MOJ00HbIE
MONBITKY HE IMPOU3BOAWIMACH panee: Ha DBM tuna M-20 6biia Tak Ha-
spiaemasi MC-22 — uHTEpPNpeTHPYIOas CUCTEMa, KOTOpast, HHTEPIIPETH-
Pysl IICEB/IOKO/, 3HAUUTENBHO YIIPOIIajia BbI30B CTAHAAPTHBIX IIPOTrPaMM Ha
IBM «Miuinck-32», 6bu1a nporpamma «/lucneryeps», KoTopasi, B YaCTHOCTH,
obecrieynBaja JIUAJIOr ¢ MOJIL30BATE/IEM YePes JABYXIIBETHYIO IedaTaiolnyio
mamuuky tuna Consul, u T.m1. Ha cemeiicrBax [IBM ucnosns3oBanu cHava-
aa DOS, a norom OS (Operation System), a Takke HEKOTOpPbIE UX pPa3-
HOBUAHOCTH. VIMenHo HaumHas ¢ IBM Tperbero nokosenus: baaropaps
nanuuuio y Hux OC Obu1 peasn3oBaH NMPUHIIAN, KaK TOTAA TOBOPHJIH,
MyavmunpozpammHocmu (MHOTO3aIauHOCTH ), Hanipumep B OS MOry10 0J1HO-
BPEMEHHO CYIIECTBOBAThH 10 52 3ajJia4, KaK I0Jb30BaTEbCKUX, TAK U CIy-
skebupix (BuyTpennnx). Mmenno ¢ nossaenneM atux IBM mporpammuct
OB OCBOOOJKIEH OT MCTONHEHHsT (DYHKITMH YIIPAaBACHUST PecypcaMu KOM-
IIbIOTEPHOI CHCTEMBI, 9TO CTaI0 riaBHoi 3aboroit OC.

[To Mepe pa3BUTHS MUKPOIJIEKTPOHUKH CTadu MosABIsAThCT IBM uer-
BEPTOT0 NOKOJIEHHS, KOTOPBIE CTPOHJIMCH HA OCHOBE OOIbUUX UHMEZDALb-
noix cxem (BHC). [Ipounecc MEKPOMHMHHATIOPU3ALMK dJIEMEHTHOM 6a3bl
YCKOPSJICS W Mo3BoJiI B KoHne 1980-x Tr. mpucTynHuTh K CEepUITHOMY BbI-
IYCKY NePCOHANbHBIX KOMNBIOMEPOS.
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Puc. 3.3. YyeHble — pa3zpaborinkmn IBM BICM-6:

cneea Hanpago: nepeulid pag — B.J1.MBaHoB, C.A.Jlebepnes, B. U. CeMeHUXUH,
BTOpOW pag — B.W.Nayt, A.H.TomunuH, /1. H. Kopones, B. M.CmupHoB, A.A. CoKo-
nos, J1.A.3aK, B.A.MenbHuKoB (Mockea, CCCP, 1969 r., M3odong MM). CMm. Tak-
e www.schoolcollection.edu.ru pecypc «[TaMATHUKKU HAYKK M TEXHUKKM B coBpaHuu
MonuTexHu4yecKoro Myses»

[TosiBUIMCH MHOTONPOIECCOPHBIE KOMIIBIOTEPHBIE CUCTEMBI, PEKUMBI
pasaeneHuss BpEMEHH, CpeicTBa Tesie00paboTKH, TeNeKOMMYHHKALUH, JIO-
KaJIbHBIE, A BIIOCJEJCTBIH U TI00aIbHbIE KOMITBIOTEPHBIE CETH, MYJbTHME-
JIMHbIE BO3SMOXKHOCTH U BCE TO, YTO TAaK XOPOIIO M3BECTHO HAM CETOJIHSI.

MozkeT BOSHMKHYTh BOIIPOC — 3a4eM HYKHO 3HATh CErofiHsA O BO3MOYKHO-
ctsix OBM mpomioro? C nomonibio atux IBM 6bn coBepiieHsl BhIIa0-
IHecs: HayYHble OTKPBITHS, MHOTHE U3 KOTOPBIX Obuin yoctoensr Hobeses-
CKOM TIPeMHH, OCYIECTBJIEH IIPOPBIB B KOCMOC, PACKPBITHI CEKPETHI aTOMHO-
TO SI7Ipa, CO3/IAHBI Ja3epHbIe CHCTEMbI U MHOTOE Zipyroe. W ecsiu BBl XOoTHTE
JEHCTBUTEIBHO XOPOIIO Pa3dMpaThes B UH(OPMATHKE U B TOM MHCTPYMEH-
TapUM, KOTOPbIH OHA UCIIOJIB3YET, B YACTHOCTH B KOMIIBIOTEDHOH TEXHHKe,
BBI [IOJDKHBI 3HATh €€ MCTOPHIO, IIOCKOJIBKY 0e3 HPOLLIOro HeT Oy/IyIiero.

BBI JIOJDKHBI 3HATH T€X YU€HbIX, HHIKEHEPOB, IPOrPaMMHCTOB, 6€3 reHus
¥ TPY/ZIa KOTOPHIX He ObLII0 ObI BCETO TOTO, YeM MBI pacrojiaraeM ceiyac B 06-
JIacT MH(MOPMATUKH U KOMIIBIOTEPHOM TexHuku. Bee onn — nertu pasupix
9M0X M PAsHBIX HAPOJIOB — SIBJISIIOTCS TOPAOCTBIO YesioBedecTBa (puc. 3.3).

m MpoekTHOe 3ajaHue

IToaroroBsTe Aist caiita 0OpasoBaTe/ILHOrO yupexaeHus Marepuainl «cropus
KomrbioTepas. Mcnonssyiite tabma. 3.1, B KoTopoil mpeicTaBiensl 0CHOBHBIE [10-
KOJIEHHUST Pa3BUTHA KOMIIBIOTEPHOI TEXHHKH.
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Tabauma 3.1

BricrpoaeiicTeue
ONEepanui B CeKYHIY ),
[Tokosenue, npuMep QcobeHHOCTH (onepan yHIY)
IIPOrpaMMHOE
obecneuenne
[TepBoe noxonenue, | [Ipumenenue Bakyymuo-mamno- | 10—20 teic.

mmocae 1946 r.
ENIAC (CIIIA);
MOCM (CCCP)

BOI TEXHOJOrHH, UCTIOJb30BAHME
CUCTEM TIAMATH Ha PTYTHBIX JIH-
HUSX 3a]IePIKKH, MAarHUTHBIX 6a-
pabaHax, aJeKTPOHHO-JIYYEBBIX
Tpybkax (Tpybxax Buibsmca).
Jlnst BBoTa (BBIBO/A) AAHHBIX MC-
MOJAb30BAJNUCH NePPOJEHTH U
nepdOKapThl, MArHUTHBIE JIEHTHI
H Tieuaralone yerpoiicrsa. briia
peain3oBaHa KOHIEIHs XpaHu-
MO ITPOrPaMMBbI

MammHHble S3bIKH

Bropoe nokosnenue,
nmocae 1955 r.

IBM 701 (CIIA);
BACM-6, BACM-4,
«MuHCK-22%,
«MuHCK-32»
(CCCP)

3aMeHa 2JMeKTPOHHBIX JaMIl
KaK OCHOBHBIX KOMIIOHEHTOB
KOMIIBIOTEPA HA TPAH3UCTOPBIL.
KomnbioTeps! cranu 6osee Ha-
neKHBIMHU, OBICTPOAEHCTBHE
HX TOBBICHJIOCH, TIOTpebieHue
aHepruH ymMensnuuaock. C 1o-
SIBJIEHUEM MaMsITH Ha MarHUTHBIX
Cep/eYHUKAX UK ee paboThl
YMEHBUIMJICS JIO JECATKOB MH-
KpoceKyHA. [JIaBHBIH NMPUHIKIT
CTPYKTYPBI — IE€HTPAJIH3aI[HA.
[TosBUIHCH BBICOKONPOU3BO-
JATeIbHbIe YCTPOHCTBA s pa-
BOTBI ¢ MATHUTHBIMHU JICHTAMH,
YCTPOHCTBA MaMsTH Ha MarHUT-
HBIX JIMCKaX

100—500 TpIc.
AJNTOPUTMUYECKHE
SI3BIKH, JIHCTIETYEp-
CKHe CHCTeMEI, Tia-
KETHBIH PesnM

Tperse noxosenue,
nocae 1964 r.
IBM 360 (CIIIA);
EC-1030, EC-1060
(CCCP)

KoMIBIOTEPBI TTPOEKTHPOBAIHCEH
HA OCHOBE WHTErpaJibHbIX CXeM
MaJIOH CTEelNneHH MHTeTrpaluu
MUC — 10— 100 xoMIOHEHTOB
Ha KPHCTA/L) U CPe/IHeN CTereHn
unterpaiu (CUC — 10—1000
KOMITOHEHTOB Ha kpucrain). llo-
ABUJIACH Wes, KoTopas W Obliaa
peayi30BaHa, — MPOeKTHPOBAHNE
ceMeiicTBa KOMITBIOTEPOR € OJIHON

[Mopsanka 1 muH.
OnepalMoHHbIE CH-
creMbl (ypaBiIeHHe
naMsiThio, yCTpoii-
CTBaMH BBOJA (BBI-
BOJMA) U APYIUMHU
pecypcaMu), peKum
pasjiejieHus: BpemMe-
HH
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Ipodoancenue mabn. 3.1

[Tokosenne, npumep

OcobennocTH

Brictpopeiicrene
(onepanuit B cCeKyHIy),
NporpaMMHoe
obecrieyenmne

M TOH JKe apXUTEKTYPOii, B 0CHO-
BY KOTOPOH TMOJOMKEHO IJIABHBIM
obpazom [10. B komue 1960-x rr.
MOABHIUCH MUHH-KOMITLIOTEPDI.
B 1971 r. nosisuiics nepsbiii Mu-
KpoIporeccop

HerBeproe mokoJie-
nue, nocie 1975 r.
CynepKoMIbIOTEPbI
(MHOTONIpOLIECCOP-
Hasg apXMTEeKTypa
M MCIIOJb30BaHUE
IIPUHIMIIA TTapaJiie-
JIM3Ma), TIepCoHalb-
Hble KOMIIBIOTEPHI,
nepeHOCHbIe KOM-
npI0TEPHI, Hecnpo-
BOJ[HBIE TEXHOJIOTHH,
KOMMYHHEATODEL B
MOOUIBHON ceTH,
HHTEPAKTHBHBIH
aKpaH, KapMaHHBIH
KOMIIBIOTED

Wcnonp3zoBanne NpH CO3JAHNH
KOMIBIOTEPORB 60.?1[311[1{){ HHTET-
panbabix cxem (BUC — 1000 —
100000 koMIoHEHTOB Ha KPH-
CTAJN) U CBEPXOONBIIMX MH-
rerpaispubix cxem (CBUC —
100000 — 10000 000 xommoHeH-
TOB HA KPHUCTAJLI).

HavasoMm JaHHOTO MOKOJEHHS
cyuralor 1975 r. — pupma Am-
dahl Corp. BeimycTHIa IECTh
komnpiorepos AMDAHL 470
V /6, B KOTOPBIX OBLIN IIPUMEHE-
el BUC B KauecTBe ajieMeHTHOMN
6azpl. CTaau MCIOJb30BATHCS
OBICTPONEHCTBYIONIHE CHCTEMBI
naMsATH Ha MHTErpajbHbIX CcXe-
Max — MOITII-3VIIB emxocTbio
B HecKoIbKo Merabaiit. B ciryuae
BLIKJIIOUEHHS MAIIWHEL TaHHBIE,
conepxkamuecss 8 MOII-3VYIIB,
COXPaHAIOTCA ITYTEM aBTOMATHYEC-
cKoro nepexoca Ha auck. [pu
BEKAKNYEHNHH MAIMMHBL 3aNVCK
CHUCTEMBI OCYLIECTBIAETCS TPH
MOMOIIM XPaHUMOH B MOCTOSH-
HOE 3aIMOMHHAIONIEE YCTPOHCTBO
(II3Y) nporpammer camozarpya-
KH, obecriednBalonei BeIrpy3Ky
OII u pesupentroro OIT 8 MOII-
3VIIB.

B cepeaunne 1970-x rr. nosasu-
Jguch nepwie [TK

Jlecarku v cOTHH
MHJLJTHOHOB,

baswl u H6anku jaH-
HBIX M CHCTEME yIiI-
pasnenust umu. Ila-
KeTbl NPpHEKJIAHBIX
TIPOrpaMm
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Oxonuanue maon. 3.1

TMoxonenue, npumep

Ocobennocti

BrictpozeiicTBue
(onepanuii B cCEKyHIY),
MPOrpaMMHOE
obecrieuermne

ITaToe mokosenue,
nocie 1982 r.
CynepKoMIIbIOTepHI
C MOH[HBIMM (QYHEK-
[HAMH MCKYCCTBEH-
HOTO MHTEJLIeKTa

I'masuplit ynop npu cosjlanuu
KOMITBIOTEPOB CHEJdaH Ha HX €HH-
TEJIEeKTYaJIbHOCTh», BHHMAaHHE
aKIeHTHPyeTCcd He CTOJLKO Ha
aJieMeHTHOI 6ase, CKOJIBKO Ha
IIepexo/ie 0T apXUTEeKTYPbl, OpH-
eHTHPOBAHHONH Ha 00paboTKy
JIAHHBIX, K APXUTEKTYPE, OPHEHTH-
poBaHHO# Ha 00paboTKy 3HAHMIL
O6paboTKa 3HAHHI — MCIIOJIbB30-
Bauue u 00paboTKa KOMIBIOTE-
POM 3HAHWH, KOTOPBIMH BJIAIEET
YeJIOBEK /IS peleHus mpobdieM
W IPUHATHS PENICHHIT

Tepaduoncer. One-
palOHHBIE CHCTE-
MBI € TpaHYecKHM
unrepdeiicom, Gpay-
3epbl, web-cTpaHuIB!
(caitTpl), HpUIOKEe-
HHS, WHPOPMAIIHOH-
HBIE CHCTeMEI, 0a3kI
3HAHUH

3.2. CoctaB nepcoHaAbHOro KOMMNbIOTEpa

CoBpeMeHHBIH KOMIIBIOTEP — 3TO IMPOTPAMMHO-AINIAPATHEIN KOMILIEKC,

KOTOPBIi coctouT us annapamuoti (hardware) u npoezpammuoti (software)
yactei. Apxumexmypa xomnviomepa 0OBIMHO OTIPEESIETCS] COBOKYTTHOCTHIO
ee CBOMCTB, CYLIECTBEHHBIX /IS 11ob3oBaress. OCHOBHOe BHUMaHUE IIPU
ITOM YESAeTCs CTPYKTYPe ¥ (QYHKITMOHATBHBIM BO3MOMKHOCTSM KOMIIBIO-
Tepa, KOTOPhIE MOKHO Pa3/leTUTh HA OCHOBHBIE M JOIOJHUTEIbHEIE,

Ocnognble ynKyuy ONPEAENSIIOT ero HazHavyenue: obpaboTka u xpane-
uue undopmaru, obmen urdopmaueil ¢ BHeIHUMU oObekTamMu. Jonon-
HumenbHvle PYHKUUY TTOBBINAIOT 3(P(PEKTHBHOCTH BHIIOJIHEHHS OCHOBHBIX
dyukuuii: obecneynnaior apheKTHBHBIE PEKIUMbI PaObOThI, THAJIOT ¢ MOJIb-
30BaTeJieM, BBICOKYIO HAaJIEJKHOCTD M JIP.

Cmpyxmypa xomnviomepa — 910 HEKOTOPask MOJIENb, YCTAHABIMBAIONIAS
COCTaB, MOPSIAOK U MPUHIAILI B3aUMOAEHCTBHS BXOJAIIMX B HEe KOMIIO-
HEHTOB.

Hocrouncrsamu ITK sisistiorest:

® OTHOCHTEJbHO Majas CTOMMOCTDb, HAXOMSIIAACA B IIpejenax A0CTyII-
HOCTH JIJISI MHUBH/IyaJIbHOTO TOKYTIATET;

e ABTOHOMHOCTB 9KCILIyaTALMK (€3 CrelMaIbHbIX TPeOOBAHUE K YCAOBH-
SIM OKPYJKAIOMIEH Cpesib;
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CucreMHBIH OAOK

Monmrop
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MBI1 Kaasuarypa

Puc. 3.4. Tunoso# coctas [MH:
WBM — ucrouHuK BecnepeborHoro nMTaHus

ruOKOCTh apXUTEKTYPbI, obecrieduBalonias ee ajlallTHBHOCTh K Pa3HO-
oOpasHbIM NpUMeHeHusM B cdepe yrnpasieHus, Hayku, oO0pa3oBaHus,
B OBITY;

<apyxecrBennocts» OC u npouero 110, obycioBauBaionias BO3MOK-
HOCTBH pE.'ﬁDTE[ C HEH IOJIH30BATENA MPAaKTHYECKH 6(33 CEphESHDIL’lI CIIEIH-
AJIBHOH TpogecCMOHAIBHON TOAIOTOBKHY;

BBICOKas HajexkHOCTh paborel (6oaee 5000 u HapaboTku Ha OTKa3).

CocTaB ¥ HasHaYeHHe OCHOBHBIX OmokoB ITK mpencrasJde€HbBl Ha PHC.

3.4. Opranmsauusa 1K paccmaTpuBaercs NpUMEHHTEIBHO K CaMbIM pac-
IIPOCTPAHEHHBIM B HACTOAIICE BPEMSI MCPKaM.

PaccmoTpum cocras cucremuoro 6uoka (puc. 3.5).
Muxponpoueccop — 3TO eHTPaXbHbI y3en B cuctemuoM Oioke ITK,

npexHa3HavYeHHbIH s yupaBiaenus paboToil Bcex GJOKOB KOMIIbIOTEpPa
1 JUISI BBIIOJIHEHHS apu(MMeTHYecKUX U JOTMYeCKUX onepauuii Haj uHpop-
Manuei. B coctaB MuUKporniporeccopa BXOIST:

o ycmpoiicmseo ynpasieHus — (HOPMUDYET U T0/1aeT BO Bce OIOKH KOM-

IbIOTEPA B HY’KHBIE MOMEHTHI BDEMEHHU OIpe/ieJieHHbIe CUTHAJIBI YIIPaB-
nenus (YIpaBJSIONIMe UMITYILCH ), 00YCAOBIEHHBIe crenu(UKoil BbI-
TOJTHAEMOH OoTepaluu U pe3yabTaTaMH IPEABIIYIIUX OTepalui;
opmupyer azipeca sUeeK NaMSITH, UCIIOJIb3YEeMbIX BBITIOJHIEMOR Or1e-
palyeii, ¥ TiepefiaeT 3TH ajipeca B cooTBeTcTBYIOmME O0ku. OnopHyo
MOCJIe/IOBATENIFHOCTE UMITYJIBCOB YCTPOHCTBO YIIPABIEHUS MOMYYAET OT
reHepaTopa TaKTOBBIX HUMIIYJIbCOB;

apughmemuKo-102uuecKoe Ycmpoucmseo — NPeHA3HAYEHO 71 BBITIOIHE-
HUS BCeX apu(pPMeTHYeCKHX U JIOTHYECKHX OIepaluil Haj YHCI0BOM
¥ CUMBOJIBHON MHGOpMaLInei;
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Muxponporeccop

P S AN
YCTpolcTBO yIpaBAeHHsA e Monen
BAOK MUKPOKOMAaHA, <
~ Bupeo/ayauo
PerucTpoBas naMaTh f MEILIb
ApuhMeTHKO-AOTHYECKOe >
YCTPORCTBO Khrasuatypa
Kam-nmamsaTs 1-ro = HDKMA
YPOBHSA . .
- CD
) ~| TIpunTep
OcHoBHas HaMsiTh >
|13y | |03V -| Monurop
'\} '\} 7

Mluna [Hluaa xaa
ajspeca AAHHEIX YIIpaBACHUS
Puc. 3.5. CTpyKTypHas cxema cucTemHoro 610Ka:
CD — HaKOoNuTeNb Ha KOMMNaKT-gucHe

o Mukponpoueccopnas (pezucmposast) namsims — NaMsiTh KPaTKOBPEMeH-
HOTO XapakTepa JIJIsl 3all1CH ¥ BBIJa4i NH(OPMAaINHK, HEMOCPEACTBEHHO
FCIIOJIb3YEMOIT B BBIMUCACHMSX B OivKaiinme TakTbl paboThl MalluHbL.
Peructpsl — ObICTPOIEHCTBYIONINE STYCHKH TAMSITH Pa3JIMYHOM JIJINHBL
(B oTsmune or sueek ocHoBHOM namsatu (OII), nMeromux crangapTHyIO
mHy 1 6aiit u 6osee Huskoe ObICTPOIEHCTBHE);

e unmepgelcnas cucmema MUKponpoueccopa — peaausyer CONpsiKeHne
U CBsI3H ¢ ipyrumu yerpoicrBamu ITK; Briouaer B cebst BHYTPEHHHI
unTepdeiic MUKponpoieccopa, OygepHble 3aIOMHHAIONINE PETUCTPBI
H CXEeMbl YIIpaBJeHHs IMOpTaMy BBOJA (BBIBOJAA) MU CHCTEMHOM IIMHOIM.
Wurtepdeiic — COBOKYIIHOCTH CPEACTB COIPSIKEHHS U CBSI3U YCTPOUCTB
KOMIbIOTEpPa, obecreynBaonas nx a¢hexTUBHOEe B3aHMOIEHCTBIE;

o nopm eeoda (6bi6oda) — anmaparypa COIPSKEHHs, TIO3BOJISIONIAsT O/
KJIIOYHUTh K MUKpOIpoueccopy aApyroe ycrpoictso [1K;

o 2eHepamop MAKMOBHIX UMNYALCO8 — TEHEePUPYeT MOCAe0BATEIbHOCTD
NICKTPHYECCKHWX UMITYJIBCOB,; HaCTOT4d 'EeHEPHUPYEMBIX UMITYJILCOB OIIpEae-
JSI€T TAKTOBYIO 4acTOTy KoMmiibiotepa. [IpomeskyTok BpeMeHn MexILy
COCEJHUMH MMITYJALCAMH OIIPEACJIAET BPEMI OOHOI'O TaKTd. Yacrora
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reHepaTopa TaKTOBBLIX UMITYJILCOB SIBJISIETCS] OXHOM M3 OCHOBHBIX Xapak-
tepuctuk IIK 1 Bo MHOroM onpezessier ckopocth ero pabotsi, H60
KaAasd Olepalius B MalllMHE BLINIOJHAETCHA 34 DHPE,H,EJ]EHHUE YHCJIJIO
TaKTOB;

o CHCMeMHAA WiHd — OCHOBHAMA HHTEP(IJ‘EE[CH&F[ CHCTEMa KOMIIBIOTEDA,

obecrieunBalomas COMPSKEHNE U CBSA3b BCEX €ro YCTPOMCTB MEMKLY CO-
OOIi.

B ¢BOIO ouepe/ib CHCTEMHAsI HMHA BKJIIOYaeT B ceds:

4) KOMOBYIO MWHY JJAHHBIX, COAEPIKAIIYIO ITPOBO/IA U CXEMBI COMPSIZKEHUS
JUISL IapaJiyie/IbHOU Iepejiauk BCeX paspsioB YHMCJI0BOro Kojaa (MammH-
HOT'O CJIOBA) OTlepaH/ia;

() KOAOBYIO IIMHY ajjpeca, BKIOYAIIYO B cebs MPOBOAA U CXEMBI COIIPsI-
JKEHUST IS TTAPAJIJIEIbHOM TIepe/iauyi BceX paspsjioB Koja ajpeca sideii-
KM OCHOBHOW TTaMATH MJW MOPTa BBOJA (BBIBOJA) BHEIIHETO YCTPOMH-
CTBa;

B) KOJOBYIO IIMHY yIIPaBJEHUS, COAEPIKAUIYIO MPOBOJA M CXeMBbl COTIPS-
JKEHUS IS TIepeiadyi MHCTPYKUMN (YIIPABJISIONIMX CUTHAJIOB, UMILY /b=
COB) BO Bce OJIOKH;

r) IHUHY NDUTAHWUS, UMEIONIYIO MIPOBOJA U CXEMBI CONPSKEHUs IJs 0/
kmodennsi 6;okoB [IK k cucreme sHepronuranus.

CucreMHasi muHa obecriednBaeT TPY HANpaBJIeHus mepeaadn uHpop-
MalUu:

1) Mexay MUKPOIPOIECCOPOM U OCHOBHOM MAMSITBIO;

2) MeKIy MUKPOIIPOIECCOPOM M IOPTaMH BBOJA (BBIBO/A) BHENIHHUX

YCTPOMCTB;
3) MeXIy OCHOBHOM IaMsThIO W NMOPTaMU BBOJA (BLIBOJA) BHEIIHHX
YCTPOHCTB (B pesKMMe IPSIMOTO JOCTyIa K IaMATH).

Bce 6710k1, a TOuHee WX MOPThI BBOJA (BBIBO/A), YEPE3 COOTBETCTBY-
omue YHU(UIMUPOBAHHBIE PA3BEMBL — CAOMbL, MOJKIIOYAIOTCS K IIMHE
eIMHOO6PA3HO: HENOCPECTBEHHO WM YePe3 KOHTPOJLIEPBl — adanmepot.,
Ynpasienue CHCTEMHOM IIMHOM OCYILIECTBJSETCSI MUKPOIIPOLLECCOPOM
1160 HETOCPeACTBEHHO, 100, YTO yallle, Yepe3 AOMOJIHUTEIbHYIO MUKPO-
CXeMy — KOHmpoaiep wunst, (popMUPYIONIYI0 OCHOBHBIC CUTHAJDI YIIPaB-
aerusi. Obmen nHpopmarei Mesxay BHEITHUMU YCTPOICTBAME M CHCTEM-
HOM mKUHOI BeinonHgeTcst ¢ ucnosbsoBannem ASCII- mwan ANSI-xkonos.

OcHoBHag nmaMATh NpeJHa3HayeHa /s XPaHEHHsS W ONePaTUBHOIO
obmena urHpopMalmeil ¢ npounmu 6okamu. OHa COINEPKUT ABA BUAA 3a-
MMOMHHAIONIMX YCTPOHCTB: OCTOSIHHOE U onepatusHoe. [locmosnnoe 3ano-
MUuHaowee Ycmpoucmeo CAYKAT JIJIs1 XPAaHEHUST HEM3MEeHsIeMO#N (ITOCTOSAH-
HOIf) TIPOTPAMMHOI ¥ CIIPABOYHON MH(OPMAIUH, [T03BOISAET OIEPATUBHO
TOJIBKO CUMTBIBATh XPaHsALLylocs B HeM HHMopmanuio (M3MeHUTh HHGOD-
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Manmio B I13Y uennas). Onepamusenoe aanomunarouee yempoticmso (O3Y)
TIPEAHA3HAYEHO JIJISI ONI€PATUBHON 3alMCH, XPAHEHUSI U CYMUTHIBAHUS WH-
(opmanum (nporpaMm W AaHHBIX), HETIOCPEACTBEHHO Y4YaCTBYIOMIEH
B MH(OPMAIIMOHHO-BBIYMCIUTENBHOM ITporecce, BuinosausemoM [1K B te-
KYIMI riepuo BpeMeru. [JIaBHBIMU JIOCTOWHCTBAMU OTIEPATUBHOM TIaMSI-
TH ABJSIOTCH €€ BBICOKOE OBICTPOJEHCTBHE M BO3MOJKHOCTH 00palleHus
K KayKIOM sraeiike maMsaTh OTAeNbHO (IPAMOM aipeCHBIN JOCTYII K SYCHKE).
B kauectBe ocobennoctn O3V crejryer OTMETUTH HEBO3MOKHOCTD COXPa-
HeHUsT MH(MOPMALIMKU B HEH IMOCIe BBIKIIOYEHUS MUTAHUS KOMIIBIOTEPA
(aneprosasucuMocTs). Bee nepevucieHHOEe KOHCTPYKTHUBHO PacIOIOKeHO
B CHCTEMHOM OJI0Ke.

Hemounux numanus — 310 OJ0K, CONEPIKAINTHIA CHCTEMbI aBTOHOMHOTO
1 ceteBoro snepronuTanus ITK.

Taiimep — 5TO BHYTPUMAIIMHHEIEC 2JIEKTPOHHBIE YacChl, ObecrieynBarone
IIPH HeoOXOIMMOCTH aBTOMATUYECKHI CheM TEKYIIEro MOMEHTa BpeMEeHH
(roj, Mecsiil, Yachbl, MUHYTBI, CEKYH/IbI M MOJIM CEKYyH). TaiiMep IOAK/IIO-
yaercs K aBTOHOMHOMY MCTOYHUKY NMUTAHUS — aKKyMYJSITOPY U TIPH OT-
KJIFOUEHHH MAIlMHbl OT CETH IPOOJIKAET paboTarh.

Buemnue ycrpoiicrsa (BY), win nepugepus, — sto Baxkueiimas co-
craBHas vacTh Jioboro xomneotepa (puc. 3.6). Jocrarouno ckasaTs, 4TO
o croumoctu BY unHorga moryTt cocrasisats 50—80 % scero ITK. Ot co-
craBa 1 xapaktepuctuk BY Bo MHOrOM 3aBUCAT BO3MOKHOCTD U 3(h(PeKTHB-
HocTh nmpuMenenus 11K B npodeccun,

Buemnaue yerpoicTsa 06ecnedHBaioT B3auMOIEHCTBHE MAITUHBI C OKPY-
JKAIoLeH Cpeioi, M0JIb30BaTeNsIMH, 00bEKTAMU YIIPaBJIEHUS U APYTUMHA
koMIibiotepaMi. OHu BecbMa PasHooOpasHbl U MOTYT OBITh KJIacCH(HUIIH-
POBAHEI IO Ps/ly MPH3HAKOB. Tak, 0 HA3HAYEHUIO MOKHO BBIJIEJIUTDH CJie-
Jayiomue Buanr BY:

® BHEITHUE 3aITOMHHAIOININE YeTpoiicTBa, wiK BHelnHsAs namats [1K;
o JUAJOTOBBIE CPEACTBA ITOJIB30BATEIH;

o ycTpoiicTBa BBOJA MHGOPMALIIY;

®  YCTPOMCTBA BbIBOJA MH(OPMALIH;

&  CpPEAcTBa CBA3W W TEJEKOMMYHHUKAITITH.

PaccMoTpuM cxeMy Ha 06Ji0KKe yuebunka. Buewnsis namsmy OTHOCHT-
csi K BHeImHuM yerpoiictBam [TK u ucnosb3yercs st [0oJroBpeMeHHOoro
XpaHeHus1 000 HH(MOPMAIHH, KOTOPasi MOKeT KOr/la-Tu00 10TpedoBaTh-
Ccsl /IS pelieHys 3aj1ad. B 4acTHOCTH, BO BHENIHeH NaMsaTH XpaHUTCS Bce
[TO xommbioTepa. BHemHssa maMaTh coiepKuT pasHooOpasHbie BHIBI 3a-
MOMHWHAIOIUX YCTPOMCTB, HO HaubOoJIee PacIpPOCTpaHEHHBIMH, HMEIOIHMU-
sl MMPAKTUYECKH Ha JII0OOM KOMIIbIOTEpe, SIBJSIOTCS HAKOIHMTEH Ha <XKeCT-
Kux» MarouuTHeix auckax (HXKMJI). Hasnayenue atux Hakonurenein —
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Puc. 3.6. MNpumepsbl LKUGPOBbLIX YCTPOWUCTB:

a — rpad-nnaHWeT ¢ NepoM W MbilbIO; 6 — NasepHbli NpUHTEP; B — (nelw-naMaTs; r —
web-Kamepa; 4 — Knasuatypa

xpaHenne 60abmux 06beMOB MHGMOOPMATIMH, 3alTMCh W Bbilada XPaHUMOMN
undopmaiuu 1o 3anpocy B O3V, B kauecrse ycrpoiicTB BHEIHEH TaMSITH
HCTIONB3YIOTCS TAKKe 3alIOMUHAIONIME YCTPOHCTBA HA KACCETHOH MAarHUTHOM
JenTte (crpumepsl), Hakonutenu Ha KoMmnakT-guckax (CD-ROM — ato
Compact Disk Read Only Memory — koMmakT-iHcK TOJBKO /IS UYTEHUS
uHbopmanuu Ha Hem) aubo nunrymme CD-RW (Read-Write), a Taxxe
(hrenr-naMaTh.

HuanoroBsie cpecTBa MMOJIH30BATES BKIIOYAIOT B CBOI COCTAB BUEO-
MOHMTOPBI (JIUCILIEN ), MAHUITYJIATOPBL THIIA <MbIIb» M YCTPOUCTBA peve-
BOro BBOA (BBIBOJA) MH(MOPMAIIHH.

Budeomonumop (ducnreit) — ycTpoiicTBO AJsi OTOOpAsKEHHsT BBOAMMOI
u BeiBoaumoi u3 [IK mndopmanmm.

Yempoiicmea peuesozo 6soda (6vi600a) oTHOCATCS K OBICTPOpPa3BUBA-
HOIIHAMCH CPE,I[CTBH.M MYyJbTHME/HA.

YerpolicTBa peyeBOro BBOZa — 3TO Pa3MYHbIE MUKPODOHHBIE aKYCML-
YeCcKuUe Cucmemsl, «3ByKOBbl€ MbIIINy», HAapuMep co caoxubiM 110, mo-
3BOJISIIONIUM PACIIO3HABATH MPOU3HOCHMBIE YeJIOBEKOM OYKBBEI M CJIOBA,
HAeHTH(DUIMPOBATh UX M 3aKOJAMPOBATD.
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YcerpoiicTBa 3BYKOBOTrO (pevyeBoro) BBIBOAA — ITO PasjIMYHbIE CUHME-
3amopwt 38yxa (peuu), BHIMOJHSIONINE TIpeobpa3oBaHus 1u(POBBIX KOIOB
B OYKBBL M CJIOBA, BOCIIPOU3BOIUMBIE YePe3 TPOMKOTOBOPHTENH (JIHHAMU-
KH) HJIH 3BYKOBLBIE KOJOHKH, MOACOENHHEHHBIC K KOMIIBIOTEDY. .

K yerpoiicteam BROA2 HHDOPMAIHH OTHOCATCA:

°  Krasuamypa — YCTPOMCTBO sl PYYHOTO BBOJA YMCJIOBOMH, TEKCTOBOW
1 yrpasJstiomei uadopmaiuu B 1IK;

o epaguuecxue naanwemyt (JUTATAN3EPbI) — U1 PYYHOrO BBOJA rpadu-
yecKoil uropMariy, U306paKeHuil MyTeM IepeMeneH st 10 IaHIe-
TY CIENUANbHOTO yKasaTtess (Iepa); IpH MepeMenieHnn nepa apToMa-
TUYECKH BBLITOJHAIOTCS CYUTBIBAHUE KOOPAUHAT €r0 MECTOIONIOMKEHHS]
M BBOJ 9TUX KoopauHar B 11IK;

®  ckauepot (MMTAIONIME ABTOMATHI) — JIJI1 aBTOMaTHYECKOTO CUMTBIBAHUS
¢ OymaskHbIX HOcHTesel u BBoja B 1K MammHOIMCHBIX TEKCTOB, rpa-
(uxos, pucynkos, yeprexei. B yerpoiictse koguposanus cKaHepa
B TEKCTOBOM PeKMMe CYMTaHHbIe CUMBOJIBI TI0C/IE CPABHEHMS C 9TAI0H-
HBIMM KOHTYDaMM CIIeHMaJbHBIMU IIPOrpaMMaMi 11peodpasyorcs
B KO/IBI, a B rpapMuecKoM pekuMe CYUTaHHbIe TPaQUKHU M YePTeRH
1peobpasyioTcst B MOCAEA0BATENBHOCTH JIBYXMEPHBIX KOOP/HHAT;

®  Manunyaamopuv. (yCTPOUCTBA YKa3aHM): JPKOHCTUK-PbIYar, Mbllib,
TpekOOJI B OllpaBe, CBETOBOE IIEPO U JIp. — JUIS BBOJA IpapuvecKoil
nH(OpMaLMK Ha 9KPaH MOHUTOPA IYTEM YIIPaBJICHHS JBHAKEHUEM Kyp-
copa 110 9KpaHy ¢ HOCJACAYIOIMM KOAMPOBAHUEM KOOPAMHAT Kypcopa
u BBosioM ux B IIK;

°  ceHcopHvle AKpanbl — JIJIS BBOAA OTAETLHBIX AJIEMEHTOB M300paKeHusl,
IIporpaMM HJIM KOMaHJ[ ¢ 9kpaHa aucies B [TK.

K ycrpoiicteam Boigoaa undopManyum OTHOCSTCA:

®  npunmeps. — TedvaTaolie yCTpoucTsa I BbiBoAa MH(pOpPMaIUKH Ha
OYMasKHBIIT HOCHTEJIB, 110 CBOMM KOHCTPYKIIMSIM Pa3fesisiioTCs Ha Ma-
TPUUHBIE, CTPYHHBIE U JIA3€PHBIE;

® zpagonocmpoumenu (IVIOTTEPHI) — IS BBIBOJAA Ipadpuueckoi uH(Oop-
matuu (rpadukos, yeprexkeil, pucyukos) us [1K Ha 6ymMakHbIid HOCH-
TEJIb; MJIOTTEPEI OBIBAIOT BEKTOPHLIE C BHIMEPUHBAHHEM H300PasKeHHs
¢ TIOMOIIBIO TIepa ¥ PacTpPoBble: TepMorpapuueckue, aJIeKTpOCTaTude-
CKHe, cTpyiHbie 1 azepHbie. 1o KOHCTPYKIMK IJIOTTEPH TI0IPas/e1si-
I0TCA Ha IIaHIeTHbie U bapabanupie. OCHOBHBIE XapaKTEPUCTUKH BCEX
MJIOTTEPOB NMPHUMEPHO OJMHAKOBBIE: CKOPOCTh BhryepuuBanusa 100 —
1000 mm/c, y nydmmx Mojesieil BO3MOKHBI 1[BETHOEe M300paskeHune
M Iepejada MMOJYTOHOB; HaubOIbINAs pa3pelaonas crnocodHOCTh
M 4eTKOCTh U300pakeHusl ¥ Ja3epPHBIX MJIOTTEPOB, HO OHH ¥ CaMble
JIOPOTHE.
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CpencrBa CBSI3H H TeJNEKOMMYHHMKAUHH TIPEHA3HAYEHBI VIS CBSI3U
¢ npubopamMu ¥ JPYTHMH CPEACTBAMM aBTOMaTH3alui (COorjacoBaTeNu
nurepdeiicos, agantepsl, LH(MPOAHATIOrOBbIE H aHAIOIO-1IM(POBbLIE MPeod-
pasoBaTeau u T.IL) u s noakaouenus [IK x kananam cBs3u, K Apyrum
KOMIIBIOTEPAM U KOMITLIOTEPHBIM ceTsiM (ceTeBble HHTepdeiiCHbIe TLIaThI, ce-
TeBble a/laliTephl, «CTBIKM», MYyJIbTUILJIEKCOPEL Nepe/adn JaHHBIX, MOJEMBI).

B rnobansHbIX ceTsix (DYHKIMH CETEBOTO ajaliTepa BBIIOJHAET MOJLY-
JISITOP-AEMOAYAATOP — Modem. MHOTHE M3 HAa3BAHHBIX BBIIIE YCTPOHCTB
OTHOCSITCS K YCJIOBHO BBIJIEJIEHHOM TPYIIIE — CPEACTBAM MYJIbTHMEHUA,

CpeacrBa myasrumeaua (multimedia) — 210 KoMIIEKe ammapaTHBIX
M TIPOrPAMMHBIX CPEACTB, ITO3BOJISIONIMX YeJOBEKY O0MAThCSA ¢ KOMITBIO-
TEPOM, UCTIOJAB3Ysl caMble pa3Hble, €CTECTBEHHbIE s cebs Cpelbl: 3BYK,
BUI€0, TPaUKYy, TEKCTHI, aHUMAIHIO U JP.

K cpenctBaM MyJbTHMEIHa OTHOCSTCS YCTPOHCTBA PEYEBOTO BBOJAA
1 BBIBOJA MH(OPMAINH; IIMPOKO PACIIPOCTPAHEHHBIE YIKe Ceiuac CKaHepsbI
(IOCKOBKY OHU MO3BOJISTIOT aBTOMATUYECKH BBOJUTH B KOMITBIOTE]D TI€YaT-
HbIe TEKCTH M PUCYHKH ); BBICOKOKauecTBeHHbIe Bueo- (video-) u 3ByKoBbIE
(sound-) nnaTel, mathl Buaeos3axsaTa (videograbber), cuumaroniue uso-
Opaskenue ¢ BujeoMaruuTohoHa WM BHIEOKaMephl W BBOJiATIHE ero B T1K;
BBICOKOKa4eCTBeHHbIe aKyCTHYeCKHe U BUCOBOCIIPOU3BOJIAIINE CUCTEMbL
C YCHJIMTENSIMHU, 3BYKOBBIMH KOJIOHKaMU, bospimiMu Buaeoskpanamu. Ho,
TOZKaJIYH, emre ¢ O0JBIIUM OCHOBAHHEM K CPEJICTBaM MYJIbTUME/IHA OTHOCAT
ONTUYECKHUE AUCKH, YACTO MUCIIOJIb3yeMble IS 3allMCH 3BYKOBOW U BHJEO-
rnH(bOPMAIIMK — KOMIIAKT-THCKH.

Yuursiast 6osbiryio emkocts CD (ot 650 Mbaiit o0 4 ['6aiit u Goee),
BBICOKYIO HA/ICKHOCTb U JIOJITOBEYHOCTD, CTOMMOCTb XpaHeHHs: HHOPMAIUN
Ha CD 7151 mosmb3oBarTesiss OKa3bIBAeTCsl HECPABHUMO MEHbILEH, HEJKeIN Ha
MArHUTHBIX JIMCKaX. ITO yiKe MPUBEJO K TOMY, YTO BOJBIIMHCTBO IIPO-
rpaMMHBIX CPEJICTB CaMOTO Pa3HOro HazHavyeHus nocrasisercsa Ha CD. Ha
KOMITAKT-/IYICKaX opraHuayiorcs obdmupusie BJl, nensie 6ubnmnorexy; Ha
CD npezcrasiens! cJ0BapH, CIPABOYHUKH, SHIMKJIONEIUK; 00yJaionme
M pa3BUBaIoON@e NporpaMmsel. B uncro 6sitoBoM acnekre CD moxHO He-
MOJIb30BaTh /LIS XpaHeHUs ay/IMo- U BU/1C03aIIHCeH, T. €. BMECTO TIJIeePHBIX
aynuo- u Busieokaccer. Cienyer yroMsHyTh, KOHEYHO, M 0 OOJIBIIOM KO-
JIAYECTBE MPOrpaMM KOMITBIOTEPHBIX UIp, xpanuMbix Ha CD.

Mynvmumeduiinvie npoexmopvt 0becIieduBaOT TIPOEKIUI0 Ha OOIBIION
9KpaH <«KapTHHKH» ¢ MOHHUTOPA M MOTYT IOAKIIOYATHCS MO0 BMECTO MO-
HUTOPA, JHO0 TapajielbHO ¢ HUM.

K cucremnoi mune u mukponponeccopy lIK Hapsany ¢ TunossiMu
BHEIIHHUMHM YCTPOMCTBAMH MOTYT OBbITh HOAK/IIOUMEHB i HEKOTOPhIE JONoJi-
HUMEAbHBIE NAAMYb. ¢ HHTETPAJTBHBIMHA MUKPOCXEMaMH, PACIIHPSIOIIIe
U yaydiaonme (PyHKIIMOHAIBHBIE BO3MOXKHOCTH MUKPOIIPOLECCOPA: KOH-
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TPOJLIEP MPAMOTO JOCTYIA K MaMSITH, CONPOLIeCCOP BBoja (BRIBOAA), KOH-
TPOJLIEP NPEepBIBAHUI U JIP.

Konwmpoanep npamozo docmyna ¥ namsmu 0CBOOOKIAET MUKDPOIIPO-
[eCcCOp OT MPSIMOI0 YIPAaBJAeHUS HAKONUTESMH Ha MAarHUTHBIX JMCKAaX,
4YTO cyulecTBeHHo noseimaer addexTusHoe dpictpoaeiicteue IIK. bes
3TOTO KOHTpOJIJIepa 0OMeH JaHHBIMM MEKIY BHENIHUM W OIePaTHBHBIM
3alIOMHUHAIONMMH YCTPOICTBAMU OCYLIECTBISIETCS Yepe3 PerucTp MUKPO-
Mpolieccopa, a NPy ero HAJIMYMH JIAHHbIE HEMOCPEJACTBEHHO TIepelainTcs
MEX/Iy BHEIIHUM U ONePaTUBHBIM 3allOMHHAIONMMHU YCTPOHCTBAMH, MHU-
Hyst MuKpomnpoueccop. Conpoueccop 6soda (68vi6oda) 3a CUET Tapasiieib-
HOM paboThl ¢ MUKPOIPOLIECCOPOM 3HAYHTENHHO YCKOPSET BBINOJHEHHE
mpoueayp BBoja (BBIBOAA) MPH 00CAYKHBAHUM HECKOJbKHMX BHEIIHUX
YCTPOHCTB (ZHCILIEH, IPUHTEDP, HAKOIUTENIN HA <KECTKHX» M «THOKHX»
MarHMTHBIX AMCKAX M Zp.); OCBOOOKIAeT MHKPOIPOIECCOp OT 00paboTKu
IIPOLEeAYP BBOJA (BBIBOMA), B TOM YHCJIE PEATIM3YET U PEKUM MPSIMOT0 /10-
cryna K mamsatu. Baskneituryio pons urpaer B 11K xoumponnep npepvisanuii.
IIpepriBaniie — BpEeMEHHBIN OCTAHOB BBINMOJHEHUS OAHOM IIPOTPaMMBbI
B 1IJISIX OTIEPATUBHOTO BBIMOJIHEHUs Apyroii, 6osee BaxkHOI (11propurer-
HOI) IIpOrpaMMBbI.

[IpepriBanis BO3HUKAIOT MPU paboTe KOMIBIOTEPA TTOCTOSTHHO. /locTa-
TOYHO CKasaTh, YTO BCe INPOLeAypPbl BBoJAa (BbIBOAA) MH(OPMALIMK BbI-
TIOJIHSIIOTCS TIO TIPEPBIBAHMSIM, HAllpUMeED, MPephIBaHUA OT TaiiMepa BO3-
HUKAIOT ¥ 00CJIYKMBAIOTCS KOHTPOJUIEPOM IIpepbiBanuii 18 pas B cekyHay
(ecTecTBEHHO, IOJL30BATEb UX HE 3aMeYaeT).

Kourposnep npepsiBaHuil 00CTyKUBAET MPONEAYPHI NPEPLIBAHNSA,
MPUHUMAET 3alPOC Ha NPEePhIBAHUE OT BHEIIHUX YCTPOMCTRB, ONpeieiser
YPOBEHb MPUOPHUTETA ATOTO 3aMpOca W BBIJIAET CUTHAJ TPEePbIBAHUS
B MuKpormpoueccop. IToayuus aToT curHas, MUKpPOIPOLECCOpP MPHOCTA-
HAB/JIMBAET BBIIOJHEHHE TEKYIIEH ITPOrpaMMBbl U MEPEXOJUT K BBITOJHE-
HHUIO CIEIUAJbHON IIPOrpaMMbl 00OCIYKUBaHUsI TOTO IPEPBIBAaHUSA, KOTO-
poe 3anpocuyo BHemHee ycrpoiicTBo. Ilocie 3aBepuieHus nmporpaMMbl
obCcyKUBaHUSA BOCCTAHABJIMBAETCS BBHIMOJHEHHE TPepPBAHHOM IpoT-
PaMMBL.

Kax BHIHO M3 CXeMbl, IPUBENEHHOMN Ha pHC. 3.5, COBPEMEHHBIH KOM-
IIBIOTEP CTPOUTCS TI0 MAZUCTPAILHO-MOOYILHOMY NPUHUUNY, T.€. K UMEIO-
[MUMCST MarucTpansiM (IMUHaM) MOYKHO IIPUCOEIMHATh Yepe3 COOTBeT-
CTBYIOIIME yCTPOHCTBA (aManTepsl, KOHTPOJJIEPhI) caMble Pa3HOOOPa3HbIe
Pa3HOCKOPOCTHEIE YCTpoiicTBa (Moayan). C yuyeToM aTOro roBopst 0b om-
kpwumou apxumexmype cospeMennoro ITK. Otkpsitas apxurtextypa mo-
3BOJIIET HE TOJIBKO IIOJKJII0YATh HOBBIE YCTPOUCTBA, HO U MOAU(DHUIIMPOBATD
HMeIONHecs, Hapal#BaTh 00beM ONepaTUBHON MaMsITH, MEHSATH MHKPO-
IPOIECCOP U ONEPATHBHYIO NaMATh Ha OoJiee IPOU3BOANTENBHBIE H T. /1.
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Ouenb BaxKeH NPUHUUN NPOZPAMMHOZO Ynpaeaetus Komnvlomepom. On
3AKJIIOYAETCS B TOM, YTO KOMIIBIOTEp PaboTaeT IO yIIpaB/IeHUEM IIPOTPaMM,
[PEeCTABJIAIONIMX cODO0il MOCAE0BATEIBHOCTD KOMAH/[ (MHCTPYKILHL, orie-
paunf{), Kadadasd M3 KOTOPBIX <«IIOHATHA» KOMIIBIOTEDPY M TPAKTYETCA HM
OJHO3HAYHO.

B coBpemeHHBIX KOMIbIOTEPAX W IpOrpaMMa, U HaHHBIE, KOTOPbie 00-
pabaThIBAIOTCS €10, HAXOASATCS B O/{HOM OIEPaTHBHON MaMsiTH., JTOT IPUH-
IIUII BOCXOAUT K camMbiM mepBbiM JBM u masbiBaeTcs HellManoGCKUM
npuHyUNOM 1O MMEeHM aMepukaHckoro ydenoro /[xona ¢don Heiimana,
c(hOpMyIHPOBABIIETO €r0.

Mpl yaKe BCTYIHIM B 9110XY HUA(POBOTO Mupa — 1HU(QPOBLIE TEJIeBU30PHI,
MOOUIBHBIE Tesie)OHBI, My3bIKAIbHbBIE HHCTPYMEHTBI, BUZIEOKaMEPhl — BCe
9TO COBMECTHMO € COBPEMEHHBIMH KOMITBIOTEPAMHU U CO3/Ia€T HEKOE eHMHOe
(P POBOE IIPOCTPAHCTBO.

[Tpumenenue nudpPOBBIX TEXHOJOTHI U COOTBETCTBYIOMMX IU(DPOBLIX
}'C’I’pr‘ICTB B COYETAHUH CO CIIEI[HaATBHBIM 110 nospossier CO31aBaTh KOM-
IJIEKCHBIE IIPOEKTHI, BKJIIOYaionue B cebs MpOrpaMMsbl, pUCYHKH, 3BYK,
KHHO- ¥ BUJEOU300paKeHus, BCEBO3MOKHBIE 3BYKOBBIe U BUAe0a(deKTHI,
HE TOJBKO I KOMIIBIOTEPOB, HO M B IIPDOHU3BOACTBE TEJIEBHSI/IOHHOﬁ, K-
HOIIPOYKITHH.

7/ Bonpocbi u 3agaHus

1. M3 xakux KOHCTPYKTHBHBIX y3710B cocTouT [IK? B kakoMm u3 HMX HaxomuTcs
[poreccop, olepaTuBHast MaMsITh?

2. KaxoBs! dhyHKIHH [IeHTpaIbHOTO Nponeccopa? O6bsICHUTE TEPMHH «TAKTOBast

4aCTOTa» KOMIIbIOTEPA.

Yro Takoe cucreMHas muHA (MATHCTPAJb) KOMIIbIOTEPA?

Yro Takoe noprt BBoja (BeIBOIA)?

B uem sakmiovaeTcss MATHCTPAJIbHO-MOIYIbHBIH MPUHIUIT TOCTPOEHUS KOM-

neloTepa?

B ueM cOCTOMT NPHHIIMIT TIPOTPAMMHOTO VIIPABICHHS ?

Kaxue ycrpoiicTBa Ha3bIBAIOT MYJIbTHMEIMITHBIMH H TIOYEMY?

HasoBute ocHOBHBIE yCTPOIICTBA BBOJA U BBIBOJA MH(MOPMAIHH.

Kakue HOCHTE/NM NpejiHa3HAYEHBl IS JUIMTENBHOr0 XpaHenusi nHgopma-

uu?

10. Yro Takoe rudpoBbIe TEXHOJIOTHH?

A ol

LooN:

%-_f* MNpoeKTHOE 3apaHue

Jlas caiita oOpa3oBaTeIbHOIO YUpeskAeHHs MoAroToBbTe MaTepuan <Llndpossie
Texuosoruu» ¥ «Komneiorep u npodeccusa». Onunmre cOCTaB M OIEHHUTE CTOM-
mocth [TK aBromaTusuposansoro pabouero mecta st BeIOpaHHoi Bamu npodeccu.
s nopbopa HHGPOBHIX YCTPOICTB U KOMIIBIOTEPA BOCIONbL3YHTECh caliTaMU
UHTEPHET-MArasuHoB KOMIIBIOTEPHON TEXHUKH,
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3.3. Nornueckue GpyHKUUK U CXeMbl — OCHOBA
3NeMEHTHOU Ba3bl KoMnbloTepa

B JKHM3HM MBI 4acTO, CAMHM TOTO He 3aMedasi, HCIIOAb3yeM JOIHYECKHE
3aBHCHMOCTH B CdMBIX PA3HBIX CHTVAIIHAX. Hanpumep, MBI TOEBODHM.
«4TOOBI IPUTOTOBHTH 3TO OIIO/I0, MHE HEOOXOMMMO 06A3aTETbHO UMETh
MSICO, COYC, COJIb U 3esieHb> (1epedpasupys, MOKHO CKa3aTh, YTO HYIKHBI
«1 msico, U coye, 1 conw, U 3enenn»). [Ipu atom nojpasymesaercs, 4To
OTCYTCTBHE JIaXKe 4ero-Jnbo OIHOro U3 IepeYrcAeHHOr0 He JacT BO3MOXK-
HOCTH IIPUTOTOBUTH UMEHHO 210 Oion0. Jpyroit mpumep: HampaBJssICh
B MarasuH, BbI 3HAeTe, YTO MosKeTe jgoexarsb 10 Hero VIJIM na Tpamsae,
NJIU na asrobyce, UJIM na tposieiibyce. B npuHiuIe, Bce paBHO, HA YeM
eXaTh, He YCTPAWBAET TOJBKO OJHA CUTYaIlus, IPH KOTOPOH He OyIeT Hu
TpaMBas, HH aBToOyca, HU TpoJuteiidyca. Eme npumep: cobupascek ¢ apy-
3bsIMU B [10XOJI, BBI TIPE/ITIoaraete «Haaeny Jodyo o6ysb, Tonbko HE atu
KPOCCOBKH, MOCKOJBKY OHU HEYIOOHBI».

A ellie MbI YacTO YBSI3BIBAEM HACTYILIEHHE WM HEHACTYILUIEHHE KaKuX-
T0 cobpiTHit B Gosee caoxubie sornyeckue dhopmbr. Hanpumep, «s1 oy
TYJISATh, €CJAN YCIIeI0 BBIIOJHUTD JIOMALIHNUE 3a/aHUs U €M Ha YJIUIE He
OyaeT moxasa», «<4Tobbl A0OPATHCS [0 CTaJAHOHA, HYKHO CHavaja exaTh Ha
METPO, a IIOTOM Ha aBTo0yce Hiu Tposieidyces, «eC/id B BBIXOAHOM OyieT
MOpO3ell, TO s MOoiiAy ¢ pebaTaMy KaTaThcsa Ha JblKax, uHave (T.e. ecJu
Gyzer CISKOTh) OCTAHYCh ZIOMa M 3aiiMyCh KOMITBIOTEPOM».

3/1ech MBI TIPUBEIH TIPOCTHIE, OBITOBLIE, HO TEM HE MEHEE JIOTHYECKHUe
gaucuMocTH. Hecnoxkuo coobpasuts, uto npu obpaborke wHOpManmm
TaKHE 3aBHCUMOCTH BOSHHKAIOT CILJIONTL H PATOM.

ITpuBbruHas ajaredpa onepupyeT YucIaMu, a ajaredpa JOTUKH — cOObI-
THSIMH. AnzeOpy nozuku wHave Ha3bIBAOT Oynecoll (B 4eCTh ee co3faTesst
aHriuiickoro Matemaruka Jsxopirka Byist) wiu anzebpoii evickasvieanuil.

Yrobbl TOHUMATH JajbHeiilee, Bbl TOUKHBI Y3HATH OJHO OYEHB I10-
Je3Hoe npasuno — nobas popMabHasg MaTeMaTHYeckas CHCTEMa B 001eM
cJlydae COCTOMT M3 CJEAYIONIMX OCHOBHBIX MHOMKECTB:

° omnepanoB (JAHHBIX s 00pabOTKH, WM, HHBIMH CJIOBaMi, HH(QOPMa-
IHH);

° onepamuil (oneparopoB MM AEHCTBUI Hax MHMOPMaIMei );

® TIOCTYJIATOB (3aKOHOB, IIPABUJI, TEOPEM, AKCHOM, (POPMYJI, ITO KOTOPLIM
ocyulecTBgeTca npoiece obpaborku urdopmaim).

DTOMY IpaBUIy Noa4uHseTcs u anrebpa aornku. Hac Gyzer uHTepe-
COBATh TAK HA3bIBAEMBIN JIBY3HAYHBII BapuaHT aarebpbI JOTHKH, KOTOpast
B KauecTBE MHOKECTBA 3JIEMEHTOB COAEPIKUT jBa asemeHnTa «0» u «1».
Bynem nasbiBaTh UX Koncmanmamu aneebpvl rozuxu, W, 9T00bI HE MyTATh
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¢ JIBOMYHBIMU IU(ppaMK, TOBOPUTE 0 JiornueckoM «0» 1 jsorndeckoit «1».
IMeHHO 1O NMPHUYHHE HCIIOJIB30BaHMA 2THX JIBVX KOHCTAHT 3..!11"66[}}5 JIOTH-
KU ellle Ha3BIBAIOT Nepexaouamenvioli aize6pot, TTOCKOJIbKY THIIOBOH Iepe-
IJIovaTes b MMEET IBa (bHKCHpDB&HHblK IMOJIOMKEHH A,

YCJIDBHMCH, HTO CCJIH HEKOTOpOE cobprTie A MpoM30M0LI0, TO 3aTO 3a-
nucbiBaercs Kak A = 1, a ecaim oHo He npousomio, To A = 0. B n0bom
caydae

A=0,ecou A # 1;
A=1,ecmu A #0.

Jlnst obo3nauenus coObITHIL, MM Kak Mbl Oy/ieM MX HA3bIBaTh B JlaJib-
neiiimeM, GyJIeBLIX IIePEMEHHBIX, HCIT0/Ib3yeM OYKBBI IATHHCKOTO an(aBuTa.
Takxum o6pazoM, MBI OTIPEIETIN MHOKECTBO 3JIEMEHTOB aareOpsl JIOTHKH.

PaccMoTpuM Haubosiee pacipocTpaHeHHbIe JOTHIECKHEe OIepPallii.

Jlornyeckoe ymHOKeHHe (KOHBIOHKIMs) unu onepauusi M. /laBaiite
cHavasia monpodyeM pazobpaThCs, YTO HA3bIBAETCSl «Ha majbiiaxs. [Ipen-
craBbTe cebe enounyio rupisasay us3 10 maMmnodek, KOTOPbIE€ BKJIIOYEHB
nocaeiosareabHo. Ecim xota 6Bl 0jiHa TaMIIOYKa TTEPETOPHT, TO TOK IIpe-
KpaTuTCs W rHpsHaa ropers He Oyuxer. Caeposarensho, cobpitie A (rup-
JISTHZIA TOPUT) HACTYITUT TOTA U TOJMBKO TOT/A, KOTa MPOU30HAYT COOBITHS
By, Bs, Bs, ..., Byy, Tlie COOTBETCTBEHHO B — MCIPaBHOCTH TIEPBOM JaMITO4-
Ku, By — BrOopoil u T.J. CKOJBKO MOXKeT ObITh KOMOMHAIIMI Pa3/IMYHbBIX
cocTossHUI? Mpl ¢ BaMM yiKe 3HaeM, KaK 9TO onpejieTh. Kax/plil aseMeHT
(/1aMIIouKa) MOKET MMeTDb [JBa COCTOSHMSA (MCIpaBHA-HEUCIIPAaBHA), a BCe-
ro Takux aneMeHToB 10, cienoBaTeslbHO, KOJIMYECTBO KOMOMHAIIMIA Onpe/ie-
JIUM KaK

210 = 1024.

WNupimu cioBamu, u3 1024 kombuHaiuii cobpITHil «HCIpaBHA-HEHUC-
PaBHA JIAMIIOYKA» TOJIBKO IPH OJHONH KOMOMHAIIMH, KOT/AA BCE JIAMIIOYKH
ucnpasusl, T.e. By= 1, By= 1, B3= 1, ..., Bjp= 1, npousoiizer cobsitne A,
T.e. A = 1, — rupaanna 6yaer ropetsb. Bo Beex octanbubix 1023 cayyasx,
ecau x0T 661 ogHO U3 cobertuii By, By, ..., By He HacTynwut, T.e. Oyaer
paBHbiM 0, THpJsAHAA ropeTh He Oyier, — coObiTHE A HE HACTYIIUT, T.e€.
A=0. _

Hpyroit npumep. /lymaem, 4To Bbl COIIaCHEI C TE€M, YTO YPOK MH(MOpMa-
THKH B Bameil rpymnme (cobpitie S) COCTOUTCS, eCH TPOU30iaAeT coObITHE
A (npurien kiacc) u mpousoiifer cobertue B (npumen yuurens). Ouesuj-
HO, 4T0 § — 370 coObITHE-DYHKIMS, HACTYIIEHHE KOTOPOTO 3aBUCHT OT
Hactyrienust coobrruii A u B (cobbrrusi-aprymenTsi). CKOIbKO MOKET OBITH
KoMOMHAIMI 3HaYeHHii COOBITHI apryMEHTOB U, COOTBETCTBEHHO, 3HAYEHUIH
cobbrTua-hyukun? Koneyno, yersipe (Tabm. 3.2).

149



Tabnuma 3.2

A B S
0 (xmacc we nmpumen) 0 (yuurenp ne npuinen) | 0 (ypok He cocTOsICS)
0 (xnacc He mpumen) 1 (yuurens npuuien) 0 (ypox me coctosiics)
1 (xnacc npuiesn) 0 (yuurens He npumen) | 0 (ypok He cocrosics)
1 (xmacc mpuinesn) 1 (yumrens npumen) 1 (ypox cocrosuics)

O60611as, MOKHO CKa3aTh, YTO COOBITHE § TPOM3OHAET TONBKO B TOM
cilyyae, ecyiy Ipou3oiayT u cobsitue A, n cobbitie B. Bo Bcex ocTaibHbIX
cIy4asx OHO He mpousoier. Bor noyeMy joruyeckoe yMHOKeHHE HHOTIA
HaspIBaloOT onepauueii V. Dty onepauuio 0603HAYAIOT CHMBOJOM <«&»,
a MHOTZIa U CUMBOJIOM <*».

3anumem tabauily sHaueHuil goruyeckoi pyHkiwu S = A*B (Tabi,
3.3).

Ecmu M1 paccMoTpuMm normdeckoe Beipakenue A = B* C*D* E* F, 1o
HETPYAHO co00pasuTh, 4TO 00IEe KOAMYECTBO KOMOMHALMH 3HAYEHUN
moruyeckux onepaunoB B, C, D, E, F 6yner paBHo 32, HO TOJIBKO B OJIHOM
cJy4ae, KOrja Bce oHM OyayT paBHBI 1, 3HAUEHHE JIOTHYECKOW (DYyHKIIHH
A 6yner 1, Bo Becex ocrampubix 31 caydaax A = 0.

MTak, MOJKHO MOAMETHTD 3AKOHOMEPHOCHb, CBOUCMBEHHLIO KOHBIOHKMUG-
HoiM popmam (Tak Mbl OyIeM Ha3bIBATDL JOTHYECKHE BBHIPAKEHHsI, COCTOSI-
e 13 ornepalui KOHBIOHKIIMH): B KOHBIOHKTUBHBEIX (pOopMax 3HayeHue
JIOTUYeCKON (PYHKIMK paBHO 1 TOIBKO B OJIHOM CjIy4ae — KOIjia BCE JIOTH-
YyecKHe OIepaH/(bl PaBHLI 1, BO BCeX OCTANbHBIX CIyYasxX 3HAYEHHE JIOTH-
yeckoil yHkuuu paBHo (. ITa 3aKOHOMEPHOCTh OYEHb IPUTOIUTCA HaM
IMpH YIPOHOIEHUH CJA0XKHBIX JOTHYECKHX BBI-

Ta6nuna 33 paxenuil. [leficTBHTENBHO, CTOUT yOeauThes,
p b e 4TO OJMH M3 OIEPaHH0B KOHBIOHKTHBHOMN
- dbopmer pasen 0, u nanbie MOKHO He CYH-
0 0 0 TaTh, a OBITH YBEPEHHBIM, YTO M 3HAYEHHE

soruveckoi ¢hynakuuu pasao 0.
0 ) 0 Jloruyeckoe cioxenne (AH3IBIOHKINS)
win onepauus WWIN. PacemorpuMm npumep.
{ 0 0 B Bameuﬁ KOMHATe BHCHT CBETHJbHHUK, CO-
CTOAIWK W3 TPEX JaMIIOYeK, KAMKIasd M3 KO-
| { q TOPBIX MOZKET BKJIOYaThCs oraenbHo. Kormga
HpDHSOfII[ET GDﬁbITHE S — B KoMHaTe ropur
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Tabauuna 3.4

A B S
() (moxap He uaeT) 0 (cHer ne umer) 0 (ocankos Her)
1(] (moxap He uaeT) 1 (cHer uper) 51 (ocauku ects)
1 (noxme wuer) 0 (cuer e umer) 1 (ocapku ectsb)
| 1 (moxme uuer) 1 (cuer muper) 1 (ocajxm ects)

cer? OueBHIHO, TOTAR, Korja OyaeT ropeTh WM OfHA JAMIIOYKA, HJIU
nobpie ABe, man Bee Tpu. M TombKo B omHOM ciyuyae u3 BockMu (22 = 8)
cobbITHE S He HACTYIIUT — KOTJa HY OJ[HA U3 JIAMIIOYeK ropeTh He Oy/er.

Hpyroii npumep. Crout nosussis ocenb. PacckaspiBas 10 TeeBU30DY
0 TIPOTHO3€ TOTO/BI, COTPYAHUK I'npoMeTeoIieHTpa roBOPUT: «3aBTpa BO3-
MOKHBI ocaaku». Korma aro cobertue 6yzer uctuubiM? O4eBHAHO, YTO
TOTDa, KOorga 6}',I[€T HATH CHEr WM J0XAL, UWJIH, YTO OpiBaeT TOKE, CHET
¢ noxzueM. U Torbko B 0OHOM ciryyae 9To cOOBITHE He IMPOU30HIeT — KOr-
Jla HUA CHera, HU OIS, HU CHera ¢ 1oxk/eM He Oyaer. O603HauuM cobbITHE
«BBITIAZIEHUE OCAIKOB» Kak S, Moxkab — Kak A, cHer — xax B. Kak BbI mo-
HUMaeTe, KoOMOMHAIHIT apryMeHTOB MOkeT OBITh yeTsipe (2% = 4).

O606m1ast, 3aMeTuM, 4YTO cOOBITHE S TIPOU3ONIET, €CIIH TIPOU3OUIET WK
cobpiTe A, nnu cobeitre B, unu onu oba. Y TonbKo B 0HOM ciyyae co-
OpiTHe S He MPOM30MAeT — KOr/a He MPOM30HAET HU OJIHO U3 COOBITHII-
aprymenToB (tabu. 3.4).

IMeHHO [109TOMY JIOTHYECKOe CJIOXKEeHNe MHOT/IAa HasblBaIOT oleparueii
WUJIN. Ity omnepaiyio 0603HAYAI0T CUMBOJIOM <V», a TAK/KE CHMBOJIOM
“«t».

3anuiieM 3HaYeHKe JOTHYeCKoi HyHKIUK
S= A+ B (tabn. 3.5). Tabauna 35

Ecuin sxe Mbl paccMoTpuM 6osiee CA0XKHYIO
Ousvronkmuenyio gopmy, vaupumep: A = B +

A B S=A+8B

+ C+ D+ E + F+ G, T0o cpasy onpeuenumM,

. 0 0 0
YTO KOJHMYECTBO KOMOMHAIMI 3HAYEHWH J10-
ruyeckux omnepanpos B, C, D, E, F, G Oyner 0 4 1
paBHO 64, Tak KaK KayK/JBIH OIEpaH/i MOXKET
MMEeTD JIBa 3HAYEHHs], a BCETO TAKMX OIepaH- { 0 1

JIOB LIeCTh, IpUYeM B 63 ciay4asax 3HaueHue
(dyukiuu 6yaer pasao 1 u ToaBKO B oHoM 0. { { {
[Tonpobyem 0b6061ITHTE.
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Tabnauna 3.6 B nuspioHkTUBHBIX QopMax 3HaYE€HUE JIOTHYECKOU

(pynxiun paBHo 0 TOIBKO B OHOM CJjlyyae — KOIja BCE

A A JOTHYECKHe onepaHbl paBHbI ), BO BCeX OCTANBHBIX CJIy-
| yasgX 3HAYEHHE JIOTHYECKOI ¢byukuuu pasuo 1. Jra 3a-

0 1 KOHOMEPHOCTD OYeHb M0JIe3Ha IPH YIIPOIIEHNUH CIOKHBIX
JIOTUYECKUX BhIpaKeHH. [leficTBUTEILHO, CTOUT YOemuTh-

1 0 Csl, YTO OJIMH U3 OIEepPaH/0B JU3BIOHKTHBHOH (hopMBbI

pasen 1, Kak BBIBOJ OYEBHEH — 3HAYECHHE JIOTMYECKOH
¢bynkuuu pasuo 1.

Jloruyeckoe orpunanue (nuBepcus) win onepauua HE. Cubica 2100
(GyHKIMK 3aKII04aeTCsd B TOM, YTO €CJAU 3HAYEHHEe JOIMYECKOU Iepe-
MeHHOI ecTh A = 1, To 3Hauenue ee orpunanug ectb A = 0, u Haobopor
(taba. 3.6).

Jlormyeckue cxeMmsbl COCTaBJSIOT OCHOBY IOCTPOEHUSI MHOTUX TeXHHYeE-
ckux cucreM 00paboTku HH(MOPMAIIMH, B TOM YHCIE, KOHEYHO, U KOMITBIO-
tepoB. Hac onu 6yAyT HHTEPECOBATh KaK «YEPHBIN SIIUK>, T.€. HAM BaKHO
3HATh, YTO JIOTHYECKHE CXEMBbI TT0JIyYal0T Ha BXOJE, U YTO — Ha «BBIXOJIE».
Jlornueckue cxeMmbl BBITOMHSIOTCS, KaK [IPABUIIO, U3 JIMOJ0B U (WJIK) TPaH-
3UCTOPOB U MX paboTa OIMHUCHIBAETCS anrebpoii JOTHKH.

Ha puc. 3.7 npezncrasiena gozuveckas cxema M (1orudeckoe cioKeHue,
KOHBIOHKINA ). Cxema umeet Bxoanl A u B u Berixoxg 8. Ha Bxoa moparorcs
CHUTHAJbI, COOTBETCTBYIOIIME 3HAYEHUSM aprymenToB. Hampumep, ecau
A =1, To Ha BXosie A ectb curHaJ, ecyiu ke B = (), To Ha Bxose B curnana
Hetr. Yo Takoe curnan? B obmem ciaydae aTo Hekoe (huaMYeCcKoe BO3/IEH-
CTBHE Ha BXOJ cXeMbl. B peasbHBIX cXeMax aTo, KaK IIPAaBUJIO, BO3/I€UCTBUE
9JEKTPUYECKUM TOKOM (HampspkeHueMm). O4ueBUHO, YTO NpHUBeIeHHAs
JOrHYecKas cxema peanusyer onepanuio S = A * B u, caenosatensto, Oyner
paboTaTh B COOTBETCTBUM C TIPUBEICHHON paHee TabJuIleil 3HaYeHUI, T. €.
CHIHAJ Ha BBIXOZie S OyeT TOMBKO B TOM CJy4ae, Korja OyayT CUrHAIbI Ha
Bxo/e A 1 Ha BXo/ie B, B OCTaJIbHBIX TPeX CJIy4yasx CHUIHAJa HA BBIXOJE He
oyaer, T.e. S = 0.

JlaBaiiTe mpuaymMaeM CUTYallMIO, B KOTOPO 3Ta cXxeMa MOKeT OBbITh
npuMmennma. Ilpezctasbre cebe, YTO MbI 33AyMaIH IKOHOMHUTD JIEKTPOIHEP-
TMI0 Ha BHYTPEHHEM OCBEIleHUH TOABE3/I0B, YTOOBI JIAMIOYKH 3arOPAACh
TOJIBKO TOT/Ia, KOI/la CBeTa M3 OKOH YXKe HeAOCTaTOYHO M KOrja B MOJb-
e3/le HaxoAuTCs yenoBek. OueBHAHO, 4TO Takas cxema 6yaer paboTarh
caeyiomuM 00pa3oM: Ha OKHAX YCTAHOBJIEHBI (DOTOAATYMKH, B KOTOPHIX

A— & A— 1
— S=A+B — S=A+B
B —I B =
Puc. 3.7. lornyecHas cxema M Puc. 3.8. Nornueckan cxema WA
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BO3HUKAET CHTHAJI TPH YPOBHE OCBEIIEHHOCTH Ha YJIUIE HUMKE YCTAHOB-
JICHHOM, 3TOT CUTHAJI TIOAAETCS Ha BXOJ A, B TO e BPeMs IIPH HAXOKACHHH
"HeJI0BEKA B Mobe3jie (Ha aTaxke) cpabaThiBaeT (POTOITEMEHT, CHIHAJ ¢ KO-
TOporo mnepejaaeTcsi Ha BXoA B, Ha Bbixoje § B 3TOM CJIy4Yae BO3HHKAET
CUTHAJI, KOTOPBII U 3a)KMraeT BHYTPEHHE ocBelieHue noabesaa. Herpyuuo
JIOrafiaThesl, YTO MPH AOCTATOYHOM YVPOBHE OCBEIIeHHOCTH Ha YJHLe HIW
[IPU OTCYTCTBUHM JIIO/IEH B TOIBE3/I€, WIM B CUTYAILUH, KOTAA UMEET MECTO
Il TO U JIPYTOE, OCBEIEHNE B MOABE3/Ie BKIIOYATHCS He OyerT.

Hpyroit npumep. Mmeercst 3akpbitas crognka Ha 50 apromammumn. s
TOTO YTOOBI MOABESKAIOMIMN BOAUTEIb MOT H3/lajieka ToayuynuTh nHhopMa-
MI0 O HAJIMYMKM CBOOOHBIX MECT, cejiaeM cieayiomee, B mos kaxmoro
OoKca YCTAHOBHUM JATUMK, KOTOPBIH cpabaThiBaeT IO TSKECThIO CTOSIEH
ABTOMAIIIMHBI, 3TOT CUTHAJ mogaercs Ha cxemy W, umeromyio 50 BXon0B.
OueBUAHO, YTO CUTHAJ HA BBIXOJIe CXEeMBbl BO3HHKAET TOJBKO B TOM CJIy4ae,
KOT/[a CUTHAJIBI OYIYT Ha BCEX BXOJAX, M BBHIXOJHOM CUTHAJ 3aXKeT TI0f-
cBeTKy Tabjo ¢ Haanmuchio «MecT HeT», BO BCeX OCTaJbHBIX CJyYasX 3TO
Tabs10 roperh He OyIeT.

Pacemorpum nozuueckyro cxemy MJIH (normyeckoe ciioxKeHue, M3 bIOHK-
uuio) (puc. 3.8).

Cxema nmeet Bxoasl A 1 B u Beixoxn S. Ha BXo1 mopaioTcss CHTHAJBI,
COOTBETCTBYIOIIME 3HAYeHUAM apryMmenToB. Hanpumep, ecim A = 1, 1o Ha
Bxone A ecth curnan, ecau ke B = 0, To Ha Bxone B curnana ver. O Towm,
YTO TAKOEe CUTHAJI, MbI yKe roBopriH. [lockosbKy nmpuBeneHHas JOruyecKkas
cxeMa peayusyer onepalinio S = A + B, ona 6yjer paboTaTh B COOTBETCTBHK
C MPUBEAEHHON paHee TabJuUIlei, T.e. CUrHAJ Ha BhIXoze S Oymer Toria,
KOT/Ia Ha OZHOM M3 BXOMoB A u B win xe Ha oboux Oyzner curnan. Korpa
’Ke Ha BXojax He Oymer curHaja, ero He OymeT U Ha BBIXOZE S.

PaccMOTpUM IIpHUMepBl, ONUCHIBAEMbIE AU3BIOHKTUBHBIMY 3aKOHOMEP-
HocTsIMHU. [Ipeanosoxum, 4To ecTh TPyOOIIPOBOJI, CXeMa KOTOPOTrO NpHBe-
neHa Ha puc. 3.9.

Auakuii npoaykT, HapuMmep HedThb, TPaHCIOPTUPYETCS M3 nmyHKTa 1
B myHKT 2. Ha Tpacce tpybonpoBojia MMeoTcesi pa3BeTBACHUS, IIPOXOIsIIAE
yepe3 HaceJieHHble IYHKTBL A, B u C, B KOTOPBIX NMeIOTcs Hedrepacpe-

N

1 \\ _ // 2

Puc. 3.9. Cxema «tpybonposoga»

B!
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Tabnuma 3.7

A B C S=A+B+C
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1

NEeJTUTETbHBIE CTAHIIMH, CHAOKEHHBIE BEHTHIISIMH, CIIOCOOHBIMH TIEPEKPBITH
aBuxkenne HedTH 1Mo Tpybe. Y cJI0BUMCS, YTO eClH BEHTHJIb B IIyHKTE A OT-
KpbiT, T0 A = 1 u .. Korma npousoiiner cobpiTie S — MOCTyILIeHHE
HedTH B myHKT 27 OueBHAHO, 4TO BO3MOKHBI BOCEMb KOMOMHAI[MIi 3HaUe-
HUI apryMeHToB Jorndeckoi yukimu S = A + B + C (taba. 3.7).

13 tabu. 37 BUAHO, YTO U3 BOCHMH BO3MOKHBIX KOMOWHAITUH OTKPHIT-
3aKpeIT BeHTHIeH A, B 1 C TOJIBKO NPH OAHONW U3 HUX, 2 UMEHHO KOT/a
BCE TPU BEHTHIIA GYyT MepekphIThl, HeTh B MyHKT 2 mocTynarth He Gyzer,
1.€. cobprtre S = 0. JlonycTum, 4TO Ha HEHTPAJBHOM MYJIbTE YIIPABICHUS
TPyOONPOBOAOM MMEETCS] MHAMKATOP, KOTOPBIH MOAKIIOYEH K BBIXOIY
cxempl MJIW, Ha BXOI cXeMbl C KaKJA0ro BEHTUJIS ITOAAETCS CHUIHAJ, €CJIH
BEHTHJIb OTKPBIT. OueBHUIHO, UTO HHAKKATOP (JaMiiouka) OyIeT CBETUTh-
cs BO BCEX CJIydasx, KpOMe OJIHOTO — KOT/Ia Bce TPH BeHTHJA OyayT 3a-
KPBITBEL.

Pacemorpum Ha npuMepe aozuveckyio cxemy HE. Jlonyctum, 4T0o y Hac
ecTh 0borpeBaTesib BO3yXa, KOTOPBIH MbI XOTHM 3aCTaBUTh paboTaTh B aB-
TOMAaTHYECKOM peXKuMe. ITO MOJKHO C/IeNIaTh TakK: ¢ JJaTYMKa TeMIIePaTyphl
CHUTHAJ IOCTYIIAeT B TOM CJIyyae, ecJii TeMIlepaTypa B KOMHATe B HOPME.
ITocTynaer oH Ha CHELMAIBHYIO CXeMY, KOTOPYIo Oy/eM Ha3bIBaTh CXeMOIH
HE wnmu uneepmopom. Ita cxema paboraer Tak, 4TO €CJAH HA BXOJE €CTh
CUTHAJ, TO Ha BBIXOJIe — HET, U HA0OOPOT, €C/IU CUTHAJIA HET Ha BXOJE, TO
Ha BBIXOJIe OH ecTh. MTak, 1moka teMmeparypa B IOMELIEHWH B Npeaesax
YCTAHOBJEHHOW HOPMBI, CHTHAJ OT JaT4yuKa rnocrynaer Ha cxemy HE, u na
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¢e BBIXOZE, K KOTOPOMY MOAKIIIOUEH oborpesarep,
CUTHaJa, BKJIIYAIEro ero, Het. Kak Toabko At Qi
TeMIIepaTypa OMYCTHTCS HHMKE YCTaHOBJIEHHOMH,
CUTHAJI OT AaT4uKa Ha Bxoje cxembl HE nponager,
A CHIHAJ Ha ee BBIXO/IE TIOSIBUTCS W BKJIIOYHT 000-
rpeBaTeJb.

Byaem o6o3HavaTh JJOrHYECKHE CXEMBI, Peai-
aytomue pynkiuio HE tak, kak nokaszano na puc.
3.10.

<«Hcknmouaomee UJIH». Onepanus cuoxenus no mod2. Irta yoru-
Jeckasl olepaiysl TakKe 3ac/IyKHBaeT BHHMaHHs, IIOCKOJbKY OHa JOCTa-
TOYHO IIMPOKO MCIOJB3YETCS B KauecTBe BHYTPEHHEH KOMAaH[bl MHUKDO-
rnporeccopoB. OHa obo3HavaeTcs 3HakoM «@». MutiocTpupyer aTy onepa-
uio tabu. 3.8,

3aKOHOMEPHOCTh OYEBUIHA: €CJIH OMEPAH/IbI OMUHAKOBBIE, TO PE3YJIbTAT
paseH (; ecii onepaH/pl pasHble, TO pe3yJbTaT paBeH 1.

[IpuBeaeM MPUMEp HCIOMB30BAHMS STON OMEPAIMA B KOMITBIOTEPHBIX
MHUKpomporeccopax. Cymmamop — BHJ PerAcTpa, 00JIaa0nuil ciocobHO-
CTBhIO CJOMKECHHMA IBOMYHBIX KO/OB. C}"MM&TO[) -— HeOTheMJIEMasd M OCHOBHAMA
yacTs J1o6oro nporeccopa. ITycTh B HEM HAXOIUTCS HEKOTOPOE BOCHMHOH-
TOBOE YHCIO A, B peructpe — BOoCcbMUOMUTOBOE 4rcao B. CioxuMm cozuep-
YKUMOE PETHCTPa ¢ COJIEPKUMBIM cyMMaTopa 1o mod2 (siormueckast onepa-
s «Mcexkmoyalonee UJIW») (puc. 3.11).

Yucna A u B 66Ut HEU3BECTHBI, HO PE3YJIbTAT UX MOOKTOBOTrO (TOpas-
pannoro) ciaoxenus oxaszaiucs paser 00000000. O yem aTo roBoput? Bu-
JIMMO, O TOM, 4YTO Yncjaa ObLTM oxuHakoBbie. 1 HaobopoT, eciu peayabTar
TAKOTO CJOKEHUsT OYAeT HeHYJIeBbIM, ecJid X0oTa Obl B O/[HOM paspsize 0y-
JeT 1, ITO TOBOPHT O TOM, 4YTO YHMC/Ad Pa3HbBIE W OTJHYAIOTCH OHW HMEHHO
TEMU Pa3psi/laMH, B KOTOPBIX IOCJIE BBIOIHEHN orlepaliuu «Vckmouaronee

Puc. 3.10. NoruwyeckKasn
cxema HE

Tabauma 3.8
A B S=A®B
0 0 0
0 1 1
1 0 1
1 1 0 Puc. 3.11. Cxema cnoxeHua AByx Yucen

no mod2 ¢ MCNoNb30BaHKWEM CymmaTopa
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MNJIN» obpasoBamich equHuIbI. Kerati, IMEHHO TaK KOMIIBIOTEPHBIH 1IPO-
1eccop cpasrusaem uucia. BeipabarbiBaeMblil (MM HEBbIPaOaTHIBAEMbIiT)
curnain «0» (cymmaTopa) Kak pas u HeceT MH(popMaLHIO 06 9TOM.

Bonpocbl U 3apaHusA

1. B 4eM cOCTOWT NPHHIMNHATBHOE OTIHYHE OOBMHBIX anredpanyeckux oneparmil
ot gorudyeckux (OyaeBckmx)?

2. Kaxwue norudeckuie ornepanuu Bul 3Haere? Kax ouu obosnavaiorcs? [Ipusennre
IIPHMEPBI JKM3HEHHBIX CHTYAIlHii, KOTOpPbIE COMEPIKAT TOTHYECKHE 3aBUCHMO-
CTH.

3. C uem B oranune 0T 00bIYHOI anrebpsl onepupyer anrebpa goruku? Iouemy
arebpy JIOTHKN MHAYE HA3BIBAIOT TIEPEKII0YATENbHOM anrebpoii?

4. Kak B anrebpe jsornku 0bosHavaior Hacrymenne cobeitus A? Kak B anredpe

Jgoruku 0bosHavaioT HeHacTyenne cobprusa B? Moxker i cobsrrue C ogno-
BpemeHHo obosHauateest 0 u 17

5. llpuBepure npumepsl OBITOBBIX CUTYALMI, KOTOPBIE MOMKHO OIKCATH Ole-
parueit JOrH4eckoro yMHOKeHUs (KOHBIOHKIHEN), JJOTHYECKOr0 CAOMKEHHS
(nuabionkiueit). IIpugymaiite cayuail, Koraa Juis aBTOMATH3ALMK KaKOro-a1u0o
nporecca 1enecoodpasHo MCIOIB30BATh JIOTHYECKyo cxemy M, goruueckyio
cxemy WJIH.

MpoekTHoe 3apaHue

B rocTunuIiax, a9ponopTax ecTb ABEPH, KOTOPbIE OTKPLIBAIOTCS CAMH IIPU [IPH-
Omkenny yesoBeka, OMUIINTE JOIHYECKYIO CXeMY, KOTOPYIO MOJKHO HCIO/Ib30BATh
JUISL PeaNI3alMK JOrHYecKOi (DYHKIHH «4e/JOBEKA HET — JBEPb 3aKPhITa, YeJOBEK
€CTh — JIBEPH OTKPBITA»,

3.4. NormueckKue BbipaXKeHWA U TabAMLLb! UCTUHHOCTH.
Aoruyeckue cXembl U AOTHUYECKMEe AuarpamMmmbi

Oﬂ.Ha H3 TJAaBHBIX 3aa4 aﬂfﬁﬁpbl JIOTHKH — OIIHCaHHEe IMOBEeJIeHUA
1 CTPYKTYPHI JIOTHYECKHUX CXeM. PacCMOTPUM JIOTHYECKYIO CXEMY KaK <«Jep-
HbIH ammKs (puc. 3.12).

Ha Bxope normyeckue nepemennsie (X7, X2, X3, ..., X,). Ha Boixoje
norudeckas nepemennas f. J[ag Toro 4ToObl onmycaTh MOBEAEHHE ITOTO
<4ePHOro SIIIMKa», HY’KHO BBIXOJ BBIPA3UTh Y€pe3 BXO/A. ITO MOKHO CJie-
JATh BOSKO: TUGO ¢ HOMOIIBIO TabIUIbl HCTHHHOCTH (KOMOUHAIIMOHHO
Tabuuipl ), 100 Yepes jornyeckoe BoipaxeHie. CTporo roBopst, BO3MOXKHA
u obpaTHas 3agaua. Hampumep, UMeeTcst TOrHyeckoe BhIpaKeHHe, OIHChI-
Balollee Kakylo-Jub0o CHTyalmio, 3aKOHOMEPHOCTD, COOBITHE, © HE0OXOIUMO
MOCTPOUTD MOJIEh B BHJIE JIOTUYECKOW CXEMBI, KOTOPas IIPEJICTABJSET 3Ty

156




CHTYalMIO, 3aKOHOMEPHOCTh, coObITHE. Ketatn,  X1—
9TO OYeHb MHTEPeCHas 3ajjaua, IOCKOMbKY, Ba-  X2—
PHUDYS BXOOM, MOKHO aHATH3UPOBATD, K 4eMy X9
IIPUBEJIET Ta WM MHAsd KOMOMHAIMS BXOHBIX —
suavenuii. Jlymaem, 4To BBl caMu MOXKETE OpH-  °
BECTH JeCATKH TAKHX HPHMEDDB.

Jlornyeckas cxema, KOTOPYI0 MOJKHO MOJ- X, —
HOCTBIO ONHMCATh TAOJMIIEH MCTHHHOCTH HJIM
JIOTHYECKHUM BBIDAKEHUEM, Ha3bIBAETCS KOM-
Ounayuonnotl. B Takux cxemax 3HaYEHHS BXOJI-
HBIX TIEPEMEHHBIX B TEKYIIMH MOMEHT BpeMeH!
[MOJTHOCTBIO OIIPEAESIOT 3HAYEHHST BBIXO/IHBIX
nepemeHHbIX. OJIHAKO €CTh U JAPYIOH KJIACC JIOIMYECKMX CXEM — 3TO Cxe-
MbL C GHYMPeHHel namsamylo, NX ellle Ha3blBaIOT N0CAeJ08AMENHOCTIHBIMI.
B aTHX cXeMax 3Ha4eHUsT BHIXOIHBIX NIEPEMEHHBIX OIPEIEIIAIOTCS He TOJIBKO
3HAYeHUsMH BXO/IHBIX NEPEeMEHHBIX, HO M MX 3HAYCHHUSIMHM B IPEIBIAYIIHIE
MOMEHTEI BpEMCHH. Bﬂﬂﬂh MBI 3TH CXEMEI HE pPacCMaATpHBaEM, OTPAaHUTHMCH
JIMIIB UX YIOMHHAHUEM B Oy/IeM 3HATh O TOM, YTO TAKHE€ CXEMbI €CThb.

Bepnemcsa k namiemy <«uepHomy SmuKy». Kak BB IoHUMaeTe, Kaxas
M3 BXO/IHBIX NEPEMEHHBIX MOKET IPUHUMATh TOJBKO OHO M3 /IBYX 3Haye-
HUi. Bce TOYKH BHYTPH <«4epHOro siiKa» 00JafaioT TEM JK€ CBOMCTBOM,
BIIPOYEM, KaK U BHIXOA. Tabauua ucmunnocmu (KOMOUHAUUOHHASL MAOIUL-
#a) — 310 Tab/mia, KOTopasi COAEPKUT BCe KOMOMHALIMU BXOJIHBIX Iiepe-
MEHHBIX (apTYMEHTOB) BMECTE C COOTBETCTBYIOIIMMH UM 3HAYEHUSIMH
BBIXO/IHBIX IepeMeHHbIX ((pyHKLMiT).

ITpu n BXOMHBIX ¥ OJHOM BBIXOHOH NEpPEMEHHBIX TabJIMIA COMEPIKUT
2" crpok ¥ n + 1 cronbuos suauenuii (rada. 3.9).

Puc. 3.12. lNpencraBneHue
NOrMYECHOM CXeMbl B BHAE
«4EPHOro AL MKa»

Tabaumna 3.9
X1 X2 X, 3nauene f
0 0 0 0 £0,0, .., 0, 0)
0 0 0 1 £0,0, ..., 0, 1)
0 0 1 0 f0,0,..,1,0)
0 0 | 1 70,0, .., 1,1)
1 1 1 | Ja, 1, ., 1, 1)
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Camblit pocToii criocob ykasaHusi BCEX BO3MOKHBIX 3HAYEHUIH BXOIHBIX

BEJMUYWH — JABOMYHBIN nepebop Beex 3Havenuit ot 0 go 2" — 1. OueBuaHo,
yto f OyleT NPUHUMATD IS KayKI0H KOMOMHAIIMK apryMEHTOB 3HAYEHHS
aubo normyecknii 0, mubo Jjormyeckass 1 B 3aBUCHMOCTH OT 3aJaHHOI
JIOTHYECKOH (PYHKIIUH.

Eme oaun crocob — 34/1aTh JOZUYECKOE BbIPANCEHUE. Ono [IpeacraBis-

eT coboit GhopMyIIy, COCTOAMYIO U3 JIOTHYECKUX KOHCTAHT M MEPEMEHHBIX,

ceszannbix onepaiusamu HE, U, MJIN. Kak u B 06614HBIX anrebpanyeckux
BBIpAKEHUSIX, eficTBYeT mpaBuio ckobok. [Ipuopurer Beimonnenus goru-
YECKHX OIepalliii COOTBETCTBYET TMOPSAKY MX 3amicH B ckobkax. [Ipu aTom
JIOTHYECKOe YMHOKEHHEe HMeeT IPUOPHUTET Hajl JOTHYECKHM CJI0KEeHUeM.
Hanee npusezieH IpUMep JIOTHYECKOTO BBIPAJKEHMNS, OIIUCHIBAIONIETO JOTH-
YecKyI0 (PYHKIIMIO OT TPeX apryMeHTOB:

F(X1, X2, X3)=(X1+X2)(X1+X3)+X2X3.

ITocTpouTh TAOIUIY HCTHHHOCTH IO JIOTHYECKOMY BBIPAJKEHHIO JIOCTa-
TOYHO MPOCTO: BEIMUCASAETCS 3HaUeHHe (DYHKIUM JUIST KaXKI0H KoMOuHamu
BXO/IHBIX 3HaueHHi. [[J1s1 mpuMepa Bo3bMeM JIOTHUECKYI0 QYHKILUIO, TIPU-
Be/leHHY10 Bbilie. O4eBUHO, YTO MOCKOABKY apryMeHTOB TPH, TO KOJIHYe-
cTBO 3Hauenuit pynknun 6yger 2° = 8. Dto 3Ha4MT, uTO B Hamiei Tabau-
e Oyzmet BoceMs cTpok (Tabi. 3.10).

Tabnuuma 3.10

X1 | X2 | X3 | X1 | X2 X1+X2 | X1+X3| (X1+X2(XT1+X3) | X2X3| f
0 0 0 1 1 1 | 1 0 1
0 0 1 1 1 1 1 1 0 1
0 1 0 1 0 0 1 0 0 0
0 1 1 1 0 0 1 0 1 1
1 0 0 0 1 | 0 0 0 0
1 0 1 0 1 1 1 1 0 |
1 1 0} 0|0 1 0 0 0 0
1 1 1 0 0 1 1 1 1 1
158




Jls Toro 4ToOBI MOCTPOUTH TaKyIO TAOJUIY HCTHHHOCTH, HY/KHO BbI-
MMCIUTH 3HaYeHne QYHKIUH [ 115 KakK/I0i KOMOMHAIIMKA apryMeHToB. J[Jis
[IpUMepa pacCMOTPHM OfiHYy M3 koMmOunarwmit: 0, 1, 1. Torma

£O0,1, D)=0+DO+1)+1*1=
=(0+0)(1+1)+1=0*1+1=0+1=1.

CyIecTByOT U JAPyrue Mpoueaypsl NOCTPOeHUsT TabIUIbl UCTHHHOCTH
10 JOTMYeCKOMY BBIPAXKEHUIO, HO MBI OTPaHUYMMCS PACCMOTPEHHOI.

Jlornueckue cxeMbl — 3TO CXEMBI, H3 KOTOPBIX COOCTBEHHO M COCTOMT
anemenmuas 6asa xomnviomepa. Anrebpa JOTUKH TIO3BOJISIET OIMMCATH UX
noBejieHue U CTpyKTypy. OQHAKO IO CHX MOP MBI PACCMATPHUBAIN TONBKO
OBEAEHYECKUH aCMEKT, T.€. U JIOTHYeCKHE BHIPAJKEHUsI, M TaOIUIbI MCTHH-
HOCTH HCITOJb30BAJIMCh AJIS ONMHCAHUSA BBIXO/JHBIX BEJIMYHH B 3aBHCHMOCTH
OT BXOJIHBIX.

M1 yxe paccMOTpesin TPH JIOTHYECKUE CXeMBbI, COOTBETCTBYIOIINE TPEM
OCHOBHBIM orneparuam aarebpst jgoruku, — M, MJIM u HE. 13 stux cxem,
KaK BBI YK€ MMOHAJIN, MOKHO (hopMHUpOBaTh OOJiee CJIOXKHBIE CXEMBI, B KO-
TOPBIX JIOTHYECKAs 3aBHCHMOCTb BBIXOMA OT BXOAa OY/IET OMHCHIBATHCS
JIOTUYECKUM BblpakeHHeM. Takue JIOTHYeCKHe CXeMbl IIPUHATO HA3bIBAThH
GeHMUAbHBIMU cxemamu Wi eenmuismu. Bentnapr HE eme HasbiBaioT
utigepmopom. OOBIMHBII BOJAOIPOBOIHbIH KPaH HA A3bIKE CAHTEXHUKOB TOXKE
HA3BIBAETCS BEHTUWJIEM, T.€. YCTPOUCTBOM, IIPONYCKAIOUIMM HMIN He IPO-
IYCKAIOLMM JKHAKOCTh. Y Hac, KOHEYHO, Ha BXOAAX M BBIXO/IAX — JJIEKTPH-
YeCKHe CUTHAJBI, OJHAKO OT UX XapaKTEPUCTHK MOXKHO abCTparupoBaThCs
M YCJIOBHO CYHUTATh, YTO HA BXO/JAX U BBIXO/IAX UMEIOTCSI HEMOCPEACTBEHHO
Jorudeckmne sHadeHuss — «0» man «1». [lokaxkem BHJI OCHOBHBIX JIOTHYe-
ckux cxeM (puc. 3.13).

Jomyctum, nMeeTcs jiorudeckast (QyHKIAS

fW, X, Y, Z)=W(XYZ+YZ).

[TocTpouM nOTMYECKYIO CXEMY, KOTOpasi ONMCHIBAET MMOBe/[EHHE 3TOH
dbyukun (puc. 3.14).

PHC}J’HI{H, KOTOPBIC COCTOAT U3 9JIEMEHTAPHBIX JIOTHYECKWX CXEM, COE/IH-
HEHHBIX CBSI3SIMH, HA3bIBAIOT Jio2uueckumu duazpammamu. B obiem ciyyae,
KOrld JIOTHYEeCKada AudarpaMMa COCTOWUT M3 BEHTHUJIE M He COOEPHHAT 06-
paTHBIX CBsA3eil, OHA HasbIBaeTcst KomOuHayuonHot. KoMOuHanmonHas Jo-

T

£ -'::'-1.'\'
a 6 B

Puc. 3.13. O603Ha4YeHHe NOrHYeCKMX CXem:
a — cxema U: 6 — cxema WIW; B — cxema HE
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Puc. 3.14. JlorvyecKana gyarpaMmma, peanu3ayiowas KOHKPETHYIO NOrMYeCcKYyHo
GYHHL MO

THHECKAA [HarpaMma He DﬁJIElI{aET 3allOMHAHAIONMIMMH CBDﬁCTBaMH, IIO3TOMY
3HAYEHUST HA ee BBIXO/1aX TOJHOCTRIO ONPE/IeNISIIOTCS 3HAYeHUSIMH Ha BX0/1aX
B JJaHHBIM MOMEHT BpeMeHU. Bam y:Ke MOHATHO, UTO CYIIECTBYET O/[HO3HAY-
HOE COOTBETCTBHE MEK/Y JAMarpaMMaM¥ KOMOWHAIIMOHHBIX cXeM u OyJie-
BbIMU BbhIpaskeHusiMu. HyKHO cKasaTh, 4TO KaXK/bIM apryMeHT 110/IaeTCs Ha
BXOJI TOJIBKO OJIMH pas, T.€. eCJIM JuarpaMMa peajiu3yeT JOrH4ecKkyio hyHk-
IIHIO0 OT YeThIpeX apryMeHTOB, 3HAYHUT, Y Hee JOJKHO ObITh YeThIpe BXO/A.

Jl1 mpuMepa pacCMOTPHUM TOCJIEJIHIO MTPUBEJAEHHYI0 KOMOMHAIIMOH -
HYyIO JIOTHYECKYI0 auarpammy. ¥ Hee detnipe Bxoga: X, Y, Zu W. [Ipa
HHBEPTOPa HCIIOJIB3VIOTCA JJIA ITOJAYYCHIA SHa":IEHHﬁ Y u Z, BbIXOQJI JIEBO-
ro BepxHero BeHTHs «M» coorBercTByeT XYZ, a BHIXOJ JIEBOTO HUKHETO
BeHTIIsT «M» naer YZ. Boixons 060MX 9THX BEHTHJIEH CJIy/KaT BXOAAMH
BenTmia «MJI», mosatoMy Ha ero Boixone oyaer XYZ +YZ. Haxonel,
BBIXO/I 9TOT0 BEHTHJIS TIOAAETCSI Ha BXOJ[ APYTOro BeHTHa «W», Ha apyroi
BX0Jl KoToporo nojaerca W. OxoHuaTeJbHO 2Ta JIOrHYecKas JauarpaMmma
ONMCHIBAETCA clieAyionieil (pyHKInen:

f(W,X,Y,Z)=W(XYZ+YZ).

O4eBuIHO, YTO MOYKHO OCYIIECTBHUTD
W oOpaTHBIN ITpoIece, T.e. 10 3aJaHHOMY
OynieBoMy BBIPasKEHHIO TIOCTPOUTH COOTBET-
CTBYIOILYIO JIOTHUECKYIo auarpammy. Bee
3T0, KOHEYHO, HE 3HAYUT, YTO BEHTHIH «»
1 <«JIW» MoryT MMeTh TOJIBKO 110 J{Ba MJIH
TPpH BXOM4, HX MOMKET 6hIT]’J ropasno 60.]?.5].[1&,
BBIXOJl ¥ HHMX, €CTEeCTBEHHO, OAUH. T0JBKO

[E—

o [T L]

d JHIID HHBEPTUP HMeeT OJMH BXOJA U OJHH
Puc. 3.15. MHOroBXoA0BbIe BBIXOJI — B 9TOM ero cyrth. Ha puc. 3.15
BEHTHNK. NnpeacraBaeHpl TAKHE «MHOTOBXOOOBBICY

& — BeHTWNb M; 6 — BeHTwnb WM BeHTHIHM <M u <1,
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Tadbauna 3.11

['paduueckoe obo3HaAUCHHE BEHTHIIS
Oynxups Byneso Boipaskenue
MHBEPCHEII
n f=XY =(X+Y)
WIIN [=(X+Y)=(XY)
N—HE f=(XY)=X+Y
NJIN—HE f=(X+Y)+ XY

B mannom noapaszene paccMOTpeHbl BEHTHJIM TOJBKO TPeX OCHOBHBIX
THUIIOB, OJHAKO B JOTHYECKHMX JHarpaMMax HCIOAb3YIOT M APYTHE THIIbI
BEHTUJICH, MHOTHE U3 KOTOPBLIX IPeACTaBJsiorT coboit KoMOUHAIMKU U3
OCHOBHBIX.

B ta6a. 3.11 npusepens! rpaduueckne o603HaueHHsT BEHTHIEH Haul-
Oosee pacrnpocTpaHeHHbIX TUIIOB. OTMETHUM, YTO, BO-IIE€PBBIX, B 9TOM Ta-
Giulle MpeicTaBlIeH0 HECKOJbKO HOBBIX (DYHKIIMW H, BO-BTOPBIX, YTO
Kaxkmast (QYHKIMsI TIpeACTaBaeHa napoi rpaduyeckux nsobpaxennii. B atoi
crcTeMe KpysKouek 0003HaYaeT NHBEPCHIO.

Kax BbI caMy XOpOIIO IIOHMMAeTe, IIPUBeIeHHBIMIA MOMEHTaMH JlaHHasA
TeMa /lajleKO He UCYEPIBIBAETCS. JTO LEJIBII MUD — YBJIEKATe/IbHbIH, MH-
TEPECHBIH, MOPOI0 CJIOKHBIN, HO YIUBUTEIBHBIN U OTPOMHBIH.

Puc. 3.16. Mpumep noruyecKomn Puc. 3.17. MNpumep NoruyecKon
cxemMbl U3 Tpex anemeHTos UJTN CXeMbl U3 YeTeipex anemeHToB U
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3 Bonpocbi 1 3agaHns

1. WMmeercs cxema WUJIM, v xoropoii ecTh naTh BX0A0B U BeIX0j. CKOJBKO KOM-
OuHANMIT BXOJHBIX CUTHAIOB MOJKeT ObITh? BO CKOJNLKMX CIy4asix Ha BBIXOZE
Oy/er curHas, U BO CKOJBKHX Cay4asx ero ne Oymer?

2. Vmeercst TormyecKasi cxema, COCTOsIAsA U3 Tpex aneMeHToB MJIM, BKIIOYeHHBIX
TaK, Kak nmokasano Ha puc. 3.16. CKoIbKO KOMOMHAIMIA CUTHAIOB MOKET OBITh
Ha Bxoge? IIpu KakoM KOJHYeCTBe BXOAHBIX KOMOMHALMIT Ha BhIXOAe Gymer
curaan? [lpu kakoM xonuuectBe e Oymer?

3. Mmeercs normyeckas cxema, coctosiinas u3 1pex anemenros M (puc. 3.17).
CxonbKko KOMOMHAIMIA CUTHAJIOB MOJKeT ObITh Ha Bxoje? [Ipn kakoM Koude-
CTBE BXOJHBIX KOMOMHALMI Ha BIxoje Oyier curan? IIpu xakoM KoaHyecTBe
ue Gymer?

4. 1lo noruueckoii cxeme puc. 3.16 sanuumure GyHKIMIO U IOCTPOiiTe KOMOMHA-
TOPHYIO JIHATPaMMY.

5. Tlo noruyeckoii cxeme puc. 3.17 sanumure (HyHKIMIO U MOCTpoiiTe KOMOMHA-
TOPHYIO JiHarpaMmy.

3.5. [porpammHoe obecneueHue nNepcoHaAbLHOro
KOMMNbIOTEDA

Kak MBI y3Ke TOBOPHJIM, KOMITBIOTED paboTaeT 1oj yrpaBJeHHeM IIpo-
rpaMM. Bcst COBOKYITHOCTE TIPOTPaMM HA3bIBAETCA MPOZPAMMHBIM 0becne-
wenuenm (110). IIporpammsl, KOTOPEIE MOCTABJISAIOTCS BMECTE C KOMITBIOTE-
poM H obecreynBar0T paboTOCOCOOHOCTh KOMIBIOTEPHON CHCTEMBI, CO-
CTABJISIIOT Pasjiell CUCIMEMH020 NPozpammHozo obecneuenusi. OCHOBHAS 9acTh
3TOrO pasjiesa COJAEPKUT IMPOTrPaMMBbl, BXOAAIINE B ONEPAUUOHHYIO cucme-
my (OC). IIporpammsl, obecrieunBalonie PelleHHe Pa3JHIHOrO poja
MPUKJIAJHBIX 33/1a4, HAIIPUMED MPOEKTHPOBAHMS, SKOHOMHYECKIX PACYETOR,
YIIpaBJIEHUSA, CTATHCTHKH, CO3MAHUA aHUMAIIUH, COCTABJAIOT Pases npu-
Kaadnozo npozpammiozo obecneuenus. Cleayer cpady cKasaTh, YTO 3Ta
rpaHHIla BeChMa YCJIOBHA,

Cospemennbiii KommboTep HembicauM 6e3 OC. O6pruno OC nocras-
JISETCST BMECTE € KOMIBIOTEPOM. Y Bcex Ha ciayxy ux HaszBanusa: MS DOS,
Windows, Unix, Linux, Mac Os u ap. Kakoso nasnauenne OC? Ee ryas-
HOE Ha3HavYeHHe — yhpaBJieHHE pecypCaM# KDMHBIDTEPHDf‘[ CHCTEMBI.
BpeEMEeHEM IeHTPAJIbHOTO MPOIeccopa, oTnepaTuBHOM MaMAThIO | (aiiiaMu
Ha BHENIHUX 3allOMUHAIONUX ycrpoiicTBax. Jlo coznanus OC HeobXomu-
MOCTb B TAKOM YIIPaBJe€HHH Tak:Ke ObLIa, HO 9Ty MPOOIEMY penran Yeso-
BEK, CHJSIIIMN HENoCpeACTBeHHO 3a nmyabroM IBM u ornaxusamommii
MPUKIaHYI0 iporpaMmy. 1lpu aToM 3HAYMTENIBHYIO YaCTh CBOETO BpeMe-
HH OH TPaTHJ UMEHHO Ha YIIPaBJIEeHHE PecypcamMy U TOJBKO OCTaBIIEECs
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BpeMs Ha cBOIO 3ajauy. Koneuno, nogsiaenue OC no3BoJInio 3HaYUTEb-
HO MOAHSATH YPOBeHb 3(PMEKTUBHOCTH TAKOTO YIPaBJEHHs, B YaCTHOCTH,
BCE COBPEMEHHBIE KOMIIbIOTEPHBIE crcTeMbl uMenHo Gmaromaps OC cra-
JIM MYJbTH3aaYHBIMH, T. €. IPU HAJUYMHK OJ(HOTO IIPOIECCOPA B CHCTEME
paﬁo'raET HECKOJBKO 3aa4, KaXIasd U3 KOTOPBIX IO CIIEIIHAJBHBIM ajro-
pUTMaM IoJIy4aeT ZOCTYIl K pecypcaM KOMIIbIOTEPHOH CHCTEMBI, U B KOH-
KPETHBLII MOMEHT BBIMOJHSETCS ojfHa u3 3ana4. Kpome toro, OC obe-
crieyuBaoT OoJiee MPOCTOM, HATJAAHBIN unmepgeiic (CUCTEMY B3aUMO-
JENCTBUS) MEXKAY YeJOBEKOM M KOMITBIOTEDOM, YIIPOIIAIOT MHOMKECTBO
nevictBuil yesoBexa U ap. Cospemennsie OC umeror rpaduyeckuit uH-
tepdeiic, 4To Aesaer paboOTy ¢ HUMHU AOCTATOYHO MPOCTOH U YIOOHOIL,
Kax ussectno, nmocse sarpysku OC Windows Ha skpaHe BO3HUKAeT Tak
Has3bIBaeMblil pabouuii cmor. Kak n Ha obpranom pabouem cToJie, Ha HeM
MOTYT OBITh NIPECTABJEHBI T€ WHCTPYMEHTHI, KOTOpbie HauboJjiee yacTo
HCIIOJIb3YIOTCS BaMyl Tpy paborte Ha kommbiotepe. Hanpumep, pabounit
CTOJI MOJKET BBILJISIZIETh TaK, Kak mokasano Ha puc. 3.18. Kak Mbl BUmM,
OH COCTOUT U3 SIPJIBIKOB (NMMKTOIPAMM) OT/EJIbHBIX MPOrpaMM, (POHOBOH
KapTHUHKH (3actaBku), kHoNKH Ilyck u psja 3HAUKOB B HMIKHEH YacTu
akpana. [locae ycranosku Windows, kak mpaBuio, aBTOMATHYECKH T10-

paal't Cffars Fomst POt Tnadees | 751080 e SOsRAER
olpusenl 1 TR AT B T

T e

Puec. 3.18. Pabouuid cton Windows
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Puc. 3.19. Pa6o4yuid cton Ubuntu

SABASAIOTCST SAPJABIKKU «Moit KommbioTep», «CeteBoe okpyxenue», «Mou
mokyMenTbi», «Kopsunas. OcraibHble CO3AIOTCS CASAYIONUM 00pazoMm:

1. Haxkatp 1npaByio KHOIIKY MBIIIIH.

2. B noasuBmemcs menio soibpars komanay Cosaars.

3. Uz npemnoxkennoit anprepHaTnBbl «Ilankas win «SIpibiks BoIOpATH
BTOpOE.

4. B mosBuBIIEMCS OKHE HaxkaTh KHOIKY O0630p.

5. Beibparh rosioBHOIN MOJYJIb IIPOrPAMMBI, SIPJBLIK KOTOPOit TpedyeTcs-
BhIHECTH Ha paboumii cton u Haxats OK.

IIpu aTOM CieyeT IIOMHHTB, YTO OCHOBHBIE TIPOrPAMMBI HAXOASTCS
B namnke «Programs Files», koTopasi pacrnosoxena B KOPHEBOM KaTaJore.

Jlns opopmienust pabodero cTosa JOCTATOUHO HAXKATD IIPABYIO KHOTIKY
MBILIH M B TIOABUBIIEMCs MeHIo BoiOpaTh Pabounii croa (Active Desktop).
Ucnoab3ys MOosIBUBINEECS MEHIO, MOKHO HACTPOUTH dJeMeHT pabouero
CTOJIa, ONIPE/IeIMTh ero BUj U T.J1. Meskue 3Ha4KH B HUMKHEH 4acTH sKpa-
Ha IpeaHasHa4vYeHbl A5 6HCTPDFO BbI30Ba OTMACJLHBIX IPOTPaMM, TaKHUX
KaK YHUBEPCATbHbIH MYJIbTHMEIHANIPOUTPhIBATENb, PEIYIATOP 3BYKA, IIPO-
rpamMa BbizoBa Murepnera (6paysep) u T.JL
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IIpu paborte, HanpuMep, B OAHOMH U3 onepanuoHHbix Unix-cucrem
Ubuntu (http://www.ubuntu.com/getubuntu/download) pabounii cron
MOJKeT BBIIJISIIETh TaK, Kak MokasaHo Ha puc. 3.19.

Ha pabouem cTosie Takyke MOXKHO PAa3MECTUTD SIPJIBIKK IIporpamMm 1 ¢o-
nosyio kaptunky. Ho tak kax sapo Unix siBasiercst cBoboiHO paciipocTpa-
HAEMBIM, CYIIECTBYCT MHOMKECTBO OC nHa ocHOBe 3TOTO AAp4a. HDBTDM}"
a3BaHHUS KHOIOK M IYHKTB MEHIO pabouero crosia MOryT MeHsIThCS B 3a-
BUCHMOCTH 0T ycTanosjgennoit OC.

Pabora ¢ daiiraMu MOXKET TIPOBOAUTECS KaK vepe3d rpaduyeckuil MH-
repdeiic (Hanpumep, npu pabote ¢ (halaI0BEIM MEHEKEPOM), TaK U C TI0-
MOIIbIO KoMaHAHOU cTpoku. Ha puc. 3.20 npencrasien gaiinoswiii mened-

[TpaxTuueckn Bce onepauuu ¢ ailiaMy ABJISIOTCS HHTYUTHBHO MOHSTHBI-
MU U He TpeOYIoT Kakux-11b0 0coObIX 3HAHUIL,

B ciyuae paboThl B peskuMe KOMaH/HOMH CTPOKH BCe JIEHCTBUS BBITIOJ-
HAIOTCS € TOMOIIBIO creruanbibix Komany (s Windows u Unix-cucrem
A3BIKH, Ha KOTOPBIX IHITYTCS KOMAH/IBI, PA3JIN4alOTC).

W tem ne Menee rinasuoe Haznavenne OC — ympaBienue pecypcaMmu
KDMHBEDTEPB.. OHEPHHHDHHBIE CHCTEMBI OCYHIECTBJIAIOT KOHTPOJb 34 pa60-
TOCIIOCOOHOCTBIO AMMAPATHOH YaCTH KOMIIBIOTEPHON CHCTEMBI, CO/lEPIKAT
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Puc. 3.20. ®ainoebii meHemxep Frigate
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CPe/CTBA IHATHOCTHKH U ITOKCKA HEHCIIPABHOCTEH, MTO3BOJSIOT ONTUMAIb-
HBIM 00pa3oM MCIIONB30BaTh PECYPCHI, obecrieynBaioT paboTy KOMIIbIOTEpa
B Pas/IMYHBIX CETAX (JIOKATbHBIX M [VIOOATBHBIX), JAI0T BO3SMOKHOCTH MO~
KJII0YaTh K KOMITbIOTEPY caMble pazHOOOpas3HBIE YCTPOMCTBA, BKIKYAs
COOTBETCTBYIOIME MPOTPAMMBI — dpaiigepvl, YIUTHIBAIOT JATy U BpeMs
3a CUET CUCMEeMHO20 MAUMePa, COTEPIKAT MHOKECTBO ITPOrpaMM, 0becreyn-
BAIOI[MX BBIMIOJHEHKE dJIEMEHTAPHBIX cHcTeMHbIX AeiicTBuil. B Windows
9TH MMPOTPAMMBI COIAEPKATCSA B CHENUATbHBIX IHHAMUYECKH 3arPyKaeMbIX
oudbmotrekax (DLL). K yncity cucTeMHBIX TPOrpaMM OTHOCSIT 1POZPaAMMbl-
06010uKU, GOIIBIIIOE KOJMYECTBO BCIIOMOrATENbHBIX, CEPBUCHBIX IIPOrPAMM —
Ymuaum, B YaCTHOCTH:

® IIPOrpaMMBbI Pe3epBUPOBaHUs, 00eCHeYNBaIONIe HAeKHOCTh XPAHEHHUS
nHMOpMaIHH;

® AHTHBUPYCHBIE IPOIPAMMBI, ITO3BOJIAIONIHE DOPOTHCS C KOMIIBIOTEPHBI-
MU BHPYCaMU;

® apXMBATOPBI, MO3BOJLIIONINE XPAHUTD HH(POPMALHIO B YIAKOBAHHOM
(bopmaTe, MCTIONB3YST MEeHbIIIee KOJTUYEeCTBO MaMSITH;

® TPOTPaAMMBbI-TIEPEKOMPOBITHKH, 00ecneyrnBalonine, Hanpumep, pycudu-
Kallui0 KJIaBUATYPBI;

® JIaTHOCTUYECKHE IIPOrpaMMBbl, TTO3BOJISIONHE OCYIIECTBIISATD KDHT[)OJIL
COCTOSIHHS CaMOr0 KOMIIBIOTEPA M €TI0 COCTABHBIX YaCTelH;

® IIpOrpaMMbl YCKOPEHHS UM 3aMEIJIEHUS IIPOIECCOB;

® IIPOrpaMMBI 3alIUTHl HH(MOPMAIIMKA OT HECAHKIMOHUPOBAHHOTO IOCTYIIA
M pasrpaHMYeHMs AOCTyNa K AaHHBIM M T.J.

Ouenp Baxkuoit yactbio OC sABAsSETCA KOMANOHBIL Unmepnpemamop.
MmenHo OH nepeBOAUT A3bIK MPUBBIYHBIX KOMAH/| HA fA3BIK <KeJe3a, 1Mo-
HATHBIM annaparype.

Mup npukiaasoro ITO HacTOJBKO OrpOMeH U MHOr00Opa3eH, YTo OIM-
caTh ero BKparie goctatouno tpyano. [puknagnoe [TO moxuo yemnouo
PaseJUTh HA TPYIIIBI HPOrpaMM OOINEro M CrenuagbHOro Ha3HauYeHUsI.

K npozpammam obwezo naznaueniss MOXKHO OTHECTH TIPUJIOKEHHS (Ha
upumepe MS Office) — ato Tekcrossiit perakrop Word, asnexrponnsle
tabmunbl Excel, macrep cospanusa npesenranuii PowerPoint, CYB/] Access,
rpapuueckue pemakrops! (Hanpumep, Paint).

[IIupoko u3BecTHHI Takue NMpUKJIaAHbe makersl, kak Photoshop, mpu-
MensieMblit s obpaborkn rpadudeckoit ungopmaruu; Corel DRAW, uc-
1oJb3yeMblil B usgareasckom aese; CY B/l (nanpumep, Oracle); mporpammer
yupasienusa npasoseiMu b/l («[apanT»); nporpaMMsl — TepcoHajibHBIE
ungopmanuonnsie MenezKepsl (Lotus Organizer); nporpaMmel IJIAHH -
poBaHus, HeOOXOAMMBIE, B YACTHOCTH, [IJIsl TJTAHUPOBAHUS BBIIOJIHEHHUS
npoekra (MS Project); nporpammbl pacrio3HaBaHUSI CHMBOJIOB, UCIIOJIb-
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syitonuecs npu ckanunpopanuu (FineReader), mporpammel — nepeBogdnku
¢ MHOCTPaHHBIX 53bIKOB (Lingvo). Bce a1 mporpaMmbl HMEIOT yA00HbIH
rpauyeckuit uHTEpQEIC, AOCTATOYHO MPOCTHI B OCBOEHUU H MIHPOKO
MCIIOIB3YIOTCA. K 9TOMY JKe Ki1accy MOKHO OTHECTH CHCTEMBbI IIPOTPaM-
MHUPOBaHMA, IIO3BOJIAKINNE CO3/IaBaTh HOBBIE ITPOrpaMMbl M BKITIOYAIOIHE
B ce0s1 BXOJHON A3BIK, TPAHCAATOP (IEPeBOAYMK HA SA3BIK KOMIIBIOTEPA)
1 GUOMHOTEKH TIporpamMM, 0DJIerYaionX IPoece MPOrpaMMHPOBAHUSL.

Cneyuanusuposanioe npozpammmoe npukracinoe obecneyenue Menee us-
BECTHO NIMPOKOMY KPYI'Yy KOMITBIOTEDHBIX HDJ]bBOBH.TEJIEf’L 34TO €ro aKkTHB-
HO NPUMEHSOT B TeX IpodecCHOHANbHBIX c(epax, A KOTOPbIX OHO
1 cozrano. Hanpumep, B cucremMax aBTOMaTH3HPOBAHHOIO TIPOEKTHPOBAHMST
appextuBHO npumensercs nporpamma AutoCAD. Ilupoko u3BecTHBI
Oyxranrepekue nporpammbl 1C, «Typbo Byxranreps u T. 1.

Hapﬂ,uy C KOMMEPYECCKMMH ITPOrpaMMHBIMHA IIPOAYKTAMHK HITHPOKOE pac-
IIPOCTPaHEHHE MOJIYYHIIO TAK HA3BIBAEMOE «C80000HOe» npozpammmoe obe-
cneuenue. JlnctpubyTHBLL (IIPOrpaMMBbl, TOTOBBIE JUJISI YCTAHOBKH Ha KOM-
NpIOTEpPe — MHCTAUIANNK ) pasMeniensl B MaTeprere 115 mipokoro kpyra
mosib3oBateneit. Boabmmuerso paspaborunkos ceoboxnoro 1O mosuimo-
HUPYET CBOM NMpoAyThl Kak «free for non commercial use» — cBobGoumbie
JUUIS. HEKOMMEPYECKOTO HMCHOIb30BaHust. JT0 o3Havaet, 4to Takoe [10O mo-
AEeT 6I:ITI:| CBGﬁDHHD HCITOJAEBE30BAHO YaCTHBIMHK JHITAMM H Oﬁp&BGBﬂTEHhHBI'
MU YYPEKIEHUSIMI, HO HE MOKET UCIIOJIB30BATHCS KeM-THOO0 JJisi U3TOTOB-
JIEHUsI KOMMEPYEeCKHUX MPOIYKTOB.

Ceoboano pacnpoctpansemoe [10, nonynsapHoe ISl MCIIOJIB30BAHUS
B 00pa3oBaTeNbHBIX [eJsIX, npuseieHo B tabi. 3.12.

Tabanuna 3.12

Haapanwue 10 Hasznauenue Jucrpubyrus
ALT Linux OnepaioHubie CHCTEMBI http://linux.armd.ru
Edubuntu (n1s cepepoB u pabounx http://ubuntu.ru/
Debian CTAHIHIT) http://www.debian.org/
MOPSLinux hitp://www linux.org/
OpenOffice Odwmcnnnii maker (texcroseiii | hitp://ru.openoffice.org/

penaxrop Writer, pegakrop
MaTeMaTHYecKux (hopmya
Math, anexrponnas tabauna
Calc, cucrema yrpasienus
Hazamu nanHbIx Base, penak-
TOp npesenTarmii Impress)

Scratch Busyansuas cpefa nporpam- | hitp://scratch.mit.edu/
(ananor Logo) | muposaHus
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Oxonvanue mabn. 3.12

4

Haszpauue [1O Hasznayenue HducrpubyTus
Lazarus Busyanbnas cpena mporpam- | hittp://www lazarus,
(ananor Pascal) MHUPOBaHHUS freepascal.org/

Eclipse To xe http://www.eclipse.org/
NetBeans » http://www.netbeans.org/
Mozilla Firefox | Web-6paysep http://www.mozilla.org/

ru/firefox/

Mozilla Knuenr anekrporuoii moyrsl | hitp://www.mozilla.org/

Thunderbird ru/thunderbird/

KompoZer HTML-penaxtop http://www.kompozer.net/

Gimp Penakrop pacrpoBoit http://www.gimp.org/
rpatukmu

Inkscape Penakrop BeKTOpHOI http://www.inkscape.org/
rpauKu

QCad IIpodeccnonanbuas cucrema | hitp://www.qcad.org/
YepyeHus

Scribus Hacronbias usmarembckas http://www.scribus.net/
cUcTema

Audacity Penakrop 3Bykosbix (aitnmos | http://audacity.

sourceforge.net/

Avidemux Bupeopenaxrop http://www.avidemux.org/

Blender Penakrop TpexmepHoit http://www.blender.org/
rpachuKu

Skype Bujieocssian, cayxba http://www.skype.com
MTHOBEHHBIX COOOIIEHUIT

MySQL Cucrema ynpasieHus http://www.mysqgl.com/
GazaMH JTaHHBIX

Google Apps Software as a Service (ITO http://www.google.com/a/

KaK CEpBHUC)

help/intl /ru/index html
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BOI‘IPOCI:I M 2afjaHuA

B 4em cOCTOMT OCHOBHOE HazHAYEHHE ONEePAIMOHHON CHCTEMBI?

Kakue nmporpaMMbl Ha3eIBAIOTCS YTHIHTAMK?

CpaBuuTe nporpaMMublii nutepdeiic aByx pasubix OC (uB. Bk, puc. 1, 2).
Kakue nporpaMMBbl HAa3bIBAIOT ApaiiBepaMu?

Hagosute nporpammsr, Bxojsme B coctas MS Office. Kakite ananorn MoxHO
HCIIOJBb30BaTh cpeu ceoboamoro [MO?

s Wk ﬂ

3.6. 3awura unbopmauuun

Jlnist 6osiee KOMITAKTHOTO TPE/ICTABIEHHS coAepKUMOoro (haiijios mpH 3a-
1IMCH Ha BHELIHME HOCUTE/IM (CHEMHBIE), IIEPEChLIKE 110 2JIEKTPOHHOI 110YTe,
IPH JUINTEJBHOM XPaHEHHH B LEJSX 9KOHOMHUM JIMCKOBOTO ITPOCTPAHCTBA
UX 1eneco00pasHo YIIaKOBBIBATE, T.e. apxusuposams. [lins HopManbHON
paboTh ¢ APXUBHBIM (HAIIOM €T TPEABAPUTENLHO HYKHO PACIAKOBATh —
pazapxusuposamy. [11s 9TUX LeJel CYIeCTBYIOT CleNHaIbHble MTPOrpaMm-
MBI — apxuBatopsl. Haunbosnee nomyasapuoi st Windows sBasiercs mpo-
rpamma WinRAR (cBoGoanyio BEPCHIO STOH MPOrpaMMbl MOKHO CKauaTh
1o ceplike hitp://www.rarlab.com/download.htm). Paccmorpum npunanmn

Mnaga 2-3.doc
Acwpnent Morosoft Weed
1 242 KE

I raed-1.doc
Aoy Miorosoft Ward
6 BT5KE

i £F Covasts nowyio naney

. & OnyBnmosate naney B sebe

! el OTepems obust gocTyn K 3o
: e

I nagad-2 doc
22l Aoyt Mioosoft Woed
H il 4 135 KE

I naea-1.doc
Aowywen Morasoft Ward
ZESAHE

nanas.doc
Aoeyrent iorascft Ward
5570 KE

-7 rrasa2-4{naparpad).doc
2] AoecyeenT Moot Werd
{ 543 KB

Puc. 3.21. Copeprumoe gupextopuu Myfiles
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. 12,08.2008 15:23
Inaea 2-3.doc 1271296 Jokywent Microsof..,  12.08,2008 17:49
nasa2-1.doc 2924544 Joxyment Microsof...  12.08.2008 17:47

| M napaz-d(naparp... 1682432 foxymenr Microsof... 12.08,2008 17:45

| ¥ nasad-2.doc 4235264 foxywent Microsof...  12.08,2008 15:23

' 6727 166 foxyment Microsof...  12.08.2008 15:25

Puc. 3.22. Untepdeiic WinRar

ee paborsl. ITpenmnonoxum, y Bac ects manka «Myfiles», conepikammas psiz
daiiioB — TEKCTOBBIX HOKYMeHTOB (puc. 3.21). ITH HOKYMEHTHI HYKHO
IHOMECTHTb Ha OoAHYy (uent-uamATh. CyMMapHbIM pasMmep 3THUX (DailIoB
cocrasysier 1,91 Mo6aiit, a Ha BanieM HocuTesie HH(MOPMAIUH OCTAIOCH
MenbIie Mecta. ITonpobyeM 3aapXuBHPOBATD ITY MATKY, VIS YET0 HAXKMEM
Ilyck, Ilporpammel. Eciu na xommbiotepe ycranosien WIinRAR, To on
MOSIBUTCS B CITUCKE TIPOrpaMM. 3alyCTUM €ro U Bbi0epeM B MOSIBUBIIEMCS
OKHe HyXHYI0 nanky (puc. 3.22). Bee daiiasl, koTopble HE0OX0AMMO 110-
MECTUTDH B apXHB, HYKHO NPeJABapPUTEIbHO BBIACANTD. /[JIs1 3TOr0 MOKHO,
yuepsxkupast kaonky Ctrl, menknyTp JeBoi KHOIKOM MBIIIM Ha MMEHa
(paiizos. Eciu HykHO BBIZIETUTE Bee (paiijibl MAllK¥, KaK B HalleM CJIyyae,
cnenyer B mMenio @aiin (File) Beibpars komanny Beigenurts Bee (Select
all). TTocne saToro Bce umena GyayT u3obpaxkensl Ha cuaeM (one. 3ateM
HasKMEM Ha JIEBYIO KJIABUINY B BepXHel yacTu oKHa apxusaTtopa Jlo6aButs
(Add). B pesyibTate nosiBUTCS HOBOE OKHO, B KOTOPOM HYKHO YKa3aTh
MeToj{ apxuBupoBanusa (cxkarus), popmar apxusuposanus (WIN uiu
ZIP), mms apxupnoro (aiijia 1 napameTpsl apxusuposanus (puc. 3.23).

VIMst 1 MECTOMOJIOKEHE apXUBHOrO (haiina BeiOEpeM M0 yMOTYAHUIO
(B manHOM cJy4ae 910 Oyaer ums nanku). MeToj apxMBUPOBaHUA JIydlle
MCIOMB30BATH TOT, KOTOPHIH MPe/IaraeTcs 1o yMoayaniio — «OObraHbIii».
MeTo/pl apXUBUPOBAHUS OTIUYAIOTCS TEM, YTO B Pa3HBIX METOJAX UCIIOJIb-
3YIOTCS Pa3HBIE [IAPAMETPbI, B OJIHOM MHHHMMAJIBHO KOPOTKOE BpeMs, B JIpy-
roM — MaKCHMajbHas CTENEHb CXKATHS, HE3aBUCHUMO OT BPEMEHH U T.J.
Wrak, Beiosnus Jlo0aBuTh, B IIOSBUBIIEMCS] OKOIIKE YBHJUM, KaK IPO-
HCXO/UT 1poliecce apxuBuposanus (puc. 3.24).

B pesyaprate B nanke nossuiacs ¢aiin «Myfiles.rars pasmepom
549 Kobaiit, KOTOPBIH U SIBJseTCS apXUBOM Bcex (ailioB JaHHON HATIKU.
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3apaHue napamMeTpoB apXMBUPOBAaHHWA

.23.

3

Puc.

Puc. 3.24. Mpouecc co3gaHna apxusa
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OO6parHbIi TIpolece — pa3apXUBHUPOBAaHUE — MPOM3BOJUTCS AHAJOTHYHO,
nyreM Haykatus kHonky Mseaeus (Extract to). HeobxoauMo OMHHTE, 4TO
a(dEeKTHBHOCTh APXUBUPOBAHMS PA3JIMYHBIX TUIIOB (pailioB paszinyHa. Tak,
JIy4llie BCEr0 apXMBUPYIOTCS TEKCTOBBIE (Dailiibl, (paiiyibl — 3JIEKTPOHHBIE
Tabsuipl, Heroxo — b/l a BoT rpadgmueckue U 3BYKOBbIE (hailibl apXu-
BHUPYIOTCSI OUY€Hb IIJIOX0, UX 00beM MOJKET YMeHbIaThes: Becero Ha 5 — 10 %.
ITO HYKHO YYMUTHIBATH NPH UCIIOJIb30BAHHH APXHBATOPOB.

JI10060i1 apXMB MOKHO 3aLIUTUTD OT HECAHKUUOHUPOBAHH020 Jocmyna.
Jlst 9TOTO TPEAYCMOTPEH pedcum apxusauuu ¢ napoiem. B pesyibrate
PACKPBLITH APXUB CTAHOBUTCS BO3MOJKHBIM IIPH IIPABHJIBHO BBEJEHHOM
napoJie Ha 3anpoc B MOMEHT obpaleHust K apxuBy.

Cpenu Habopa porpaMm, UCTIOIB3YEMOTO DOJBITHHCTBOM TTOJIb30BATE-
neit ITK kaxabiii jeHb, aHTHBHPYCHBIE MPOrPaMMbl TPAJUIHOHHO 3aHMMAa-
10T ocoboe Mecto. CoBpeMeHHBIE aHTUBHPYCHBIE TTIPOTPAMMBI TIPEICTABIISA-
10T coO0H MHOTODYHKIIMOHAIbHBIE TIPOAYKTHI, coueTapmme B cebe Kak
npoduIaKTHYECKHe CPE/ICTBA, TAK M CPEJCTBA JiedeHHs] BUPYCOB M BOC-
CTAHOBJICHUS JIAHHBIX.

TpeboBaHus K aHTUBHPYCHBIM IIPOTPAMMaM AOCTATOUHO IIPOTHBOPEYH-
Bol. C O/IHOM CTOPOHBI, TIOJIB30BATENN XOTAT UMETh HA/IEKHYIO, MOIHYIO
anmueupycryio sawumy. C IpyToil CTOPOHBI, OHH XOTAT, YTOOBI aTa 3allHu-
Ta He TpeboBaja OT MOJB30BATENsI MHOTO BpeMeHH U cui. UM 310 BrosHe
ecTecTBeHHbIe TPeOOBaHuSI.

[Ipu aTOM HENb3st HM HAa MTHOBEHHE OTCTaBaTh OT ODOIIEro pasBUTH
KOMITBIOTEPHOTO MUpa. Kakablil rofi IPUHOCHT HOBLIE TEXHOJIOTHH, B TOM
qucie U B MUPe Komnviomephvlx eupycos. Tak, B 1995 r. noseuiics nepsuiit
MaKpOBHPYC, 3apaxkatonuii okymeHTst MS Word. B 1996 r. mosiBimich
nepsbie Win32-supycel aasg Windows 95. B 1997 r. Bupycsl BriepBbie
CTAJIM MCIIOMB30BATD /ISl PACIIPOCTPAHEHHSI COODIEeHNsT AJIeKTPOHHOI T10-
YThI M MOSBUJIKCH MT€PBbIE BUPYCHI, paboTaioniie B 3alMIIEHHOM PeKUMe
nporeccopos Intel (Briepsbie arot peskum nosasuics B i286). B 1998 r. 6ot
CO3/IaH TEePBLIH BUPYC, HAPYIIAIONIUEH paboTy anmapaTHol YacTH KOMITBIO-
TepoB. Ito Ob1 Win95.CIH, koropsriii «<cpabortan» 26 anpens 1999 r. na
MHJUITHOHAX KOMITBIOTEPOB 110 Bcemy Mupy. B Poceun atoT BupyC cran us-
BecTeH 110j uMeHeM «Yepnobbuib». B camom konne 1998 r. nossuics
nepsbiit Bupyc s Windows NT.

B 1999 r. moayuymniu MaccoBoe pacnpocTpaHeHue e-mail-uepsu (Bupyc-
HBIE TIPOrPAMMBI-UY€PBH ), KOTOPbIE€ MCIOAB3YIOT JIJIsI PaclpoOCTPaHEeHUs
cOOOTIIEeHHS 2NIEKTPOHHOM TOUTHL. JmueMust Bupyca Win95.Spanska.10000
(«Happy99») nauanace 1 ausapsa 1999 r. u npomomkaercs 10 CHUX IOP.
Hpyroit e-mail-uepsp Melissa B mapre 1999 r. mapanusosan paboty He-
CKOJIBKHX TBICSTY IIOYTOBBIX cepBepoB B EBpone u Amepuke. ITo macmraby
MapTOBCKYIO dmuaeMuio yepsst Melissa MOKHO CpaBHHTD C JIeTeH/apHBIM
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«yepBeM Moppucas, Kotopeiii B Hosibope 1988 r. mapanuzosan paboTy He-
CKOJIBKHUX KPYIHBIX KOMIBIOTEPHBIX ceTeit B AMepHKe.

Taxske B 1999 r. cranm ovyeHb MOIYJISIPHBL TPOSIHCKHE ITPOrpaMMbl (Tpo-
suckue cucremsl cemeiicts Back Orifice, NetBus, Trojan Stealth), naromme
yIaJeHHBIH JOCTYIl K MH(MUIMPOBAHHOMY KOMIIbIOTepy depe3 WMurepuer
¥ TIO3BOJISIONIHE BOPOBATH MH(OPMAIIHIO, HAIIPUMED TIAPOJIN.

Bce 9TH HOBHHKH 3aCTaBJSIOT MIOCTOSHHO COBEPIIEHCTBOBATH AHTHBH-
pycHble nporpaMmsl. [losb3oBaremio BakHO Jniib He 3abpiBaTh 00 yrpose
KOMITBIOTEPHBIX BUPYCOB M MPUHUMATD JJIsI 3alIUThI OT HUX MEPBI, He Tpe-
Oyiomue B npuHIuIe OOMBIIMX YCUJIME WK creruanbHbix 3Hanuil. [lo-
CTATOYHO IIPOBOJIMTH PETYIISIPHOE Pe3ePBHOE KOMMPOBAHME BAKHBIX JIAHHBIX
U TI0JIb30BATLCS COBPEMEHHBIMU AHTHBHPYCHBIMU TTPOTPAMMAMH.

Crocobbi IPOTHBOAEHCTBHS KOMITBIOTEPHBIM BHPYCAM MOKHO Pas3/e/IATh
Ha HECKOJIBKO TPyl MPOMUIAKTHKA BUPYCHOIO 3apaskeHusI U YMEHbIIEHUE
IPeJIIoaaraeMoro yiepba oT Takoro 3apakeHus; METOIHKA MCII0J1b30BaAHUS
AHTHBUPYCHBIX TIPOrPaMM, B TOM 4icJie 00e3BpekuBaHie U yaaJeHne us-
BECTHOTO BUPYCa; cIocoObI 0OHApPYIKEeHUsT W yAaJeHUs HEM3BECTHOTO BH-
pyca.

OpHako cpasy XoTeaoch Obl OTMETHTD, YTO HET AHTUBHUPYCOB, TapaHTH-
pyionmx 100%-10 samury ot BUpycos. Takux cucrem He CyllecTByeT, 10-
CKOJIbKY Ha Ji000ii aJropuT™M aHTHBHPYCA BCET/la MOKHO INPEII0KUTH
KOHTPAJTOPUTM BUPYCa, HEBHAMMOIO /ISl 9TOr0 anTuBHpyca (obpaTHoe,
K CYACTBIO, TOKE BEPHO: Ha JIOOOH alropuT™M BUPyca BCErjia MOXKHO CO3/1aTh
AHTUBHPYC).

Caemyer takke o0paTUTh BHUMaHME Ha HECKOJBKO TEPMUHOB, IIPHMe-
HSAEMBIX TIPH 00CY/KACHUA AHTHBUPYCHBIX TPOTPAMM:

» <«JoxHoe cpabarpiBanmne» (false positive) — onpenenenue Bupyca B He-
3apaxkeHHOM obObekTe (aiine, cekTope WM cucTeMHON maMsaT). O6-
parHblii TepMun — false negative;

» <«CKaHHpOBaHue 1o 3arnpocy» (on-demand) — mouck BUPYCOB MO 3a1po-
Cy 1oJib3oBaTesis. B 9ToM pesknmMe aHTUBUPYCHAS [IPOrpayMMa HeaKTHB-
Ha /10 TeX IIOp, II0Ka He OyJleT BBI3BaHA I10/b30BaTE/IEM U3 KOMAHAHOMN
CTPOKHM, KOManjHoro ¢aiisa uian nporpamMMbel-paciucanus (system
scheduler);

» «CcKkaHupoBaHue Ha jery» (real-time, on-the-fly)y — nocrosmuas mpo-
BEPKa HA BHUPYChl 0OBEKTOB, K KOTOPBIM NPOUCXOAUT obparienue (3a-
IIyCK, OTKPbITHE, CO3/laHue U T.11.). B 9TOM pexume aHTHUBHUPYC MOCTO-
SHHO aKTHBEH, OH NPUCYTCTBYET B NAMATH NOCTOSAHHO (PE3UIAEHTHO)
U TIpoBepsieT 00BEKTHI Oe3 3arpoca MoIb30BaTE s,

Ipunyunst duaznocmuxu Komnviomepa Ha OCHOBE aHTHBHPYCHBIX IMPO-
rpaMM ITPHUBEIEHBI HUKE.
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1. Cnemure 3a Tem, 4T06BI AHTHBUPYCHDIE IPOTPAMMBI, UCITOJIB3YEMBIE
JIIS1 TIPOBEPKH, OBLIM CaMbIX NOCJAEAHUX Bepcwil. Ecam K mporpam-
MaM NMOCTaABJAIOTCA DﬁHDBJIEHHH, TO MPOBEPHTE X Ha <CBEHKECTb».

2. «HanmoHaIbHOCTb» aHTHBHPYCOB B OOJIBIIMHCTBE CJIy4aeB HE UMe-
€T 3HAYeHMs], IIOCKOJNBKY Ha CETrOAHsIIIHUN JIeHb ITPOIEeCe IMHUTPAIN
BHUpPYCa B JIPYTHE CTPAHBI U UMMHTPAIIMN AHTHBHPYCHBIX TIPOrPaMM
OrpaHUYUBAETCS TOJBKO CKOPOCThIo VHTepHeTa, nosToMy Kak BH-
PYCBI, TAaK M aHTUBUPYCHI HE TIPU3HAIOT rpaHull. Eciam Ha KOMITBIO-
Tepe oGHAPYIKEH BUPYC, TO CaMOe TJiaBHOe — He maHukyiite. Eciam
BUPYC 0OHAPYIKEH B KAKOM-TO U3 HOBBIX (haiijioB M eliie He ITPOHHK
B CHCTEMY, TO HET NPUYHH JUIsl OeCIOKONCTBA: yaauTe BUpYyC JTobu-
MOI1 aHTUBMPYCHOI TIPOrpaMMOI 1 CIIOKOIHO paboTaiite ajblie.

3. B ciyuae obnapysxenus (hailioBoro BUpyca, eCli KOMIIBIOTED
IMOAKJIIOUYEH K CETH, OTKJ/JIIOYHMTE Cro OT JIOKAJIBHOM CeTH U IIpoOHH-
(opmupyiite cucremnoro agmunuctparopa. Eciu Bupyc eme He
IIPOHUK B CE€Th, 9TO 3AlllUTUT CEPBEP M JpyIrHe pEﬁD‘IHE CTaHIIHH
OT NPOHUKHOBeHUs BUpyca. Ecim xe BUpyC yiKe 1opasusl cepsep,
TO OTKJIIOYEHHE OT CEeTH HE MO3BOJUT €My BHOBbH IIPOHHMKHYTH Ha
KOMITBIOTEP TIOCJIe ero JedeHus. [ofkmoyenne K ceTH BO3MOMKHO
JIMIIb [OCJEe TOTO, KaK OYy/yT BBUIEYEHLI BCe cepBephl U paboune
CTaHITHH.

4. Ecou obnapysxen (haiiiospiil wim 3arpy3o4nblii Bupyc, ybeaurech
B TOM, UYTO BHUPYC nmbo HEPESHHEHTHBIﬁ, Jmbo PeE3HAEHTHAA YaCTh
BUpPyca 00e3BpesKeHa: Py 3allycke HeKOTopbie (HO He BCe) aHTH-
BUDPYCHI aBTOMATHYECKH 00€3BPeKUBAIOT PEe3UACHTHBIE BUPYCHI
B IAMSATH. YaJleHne BUPyca U3 IaMITH HeOOXOAMMO JUIS TOro,
4TOOBI OCTAHOBHUTE €0 PACIPOCTPAHEHHE.

C nmomMonpio aHTUBUPYCHOM NPOrpaMMbl MOKHO BOCCTAHOBHUTH 3apa-
KeHHbIe (haliibl ¥ 3aTeM npoBepuTh UX pabortocmocobuocts. Ilepen seue-
HUEeM WJIN OJJTHOBPEMEHHO ¢ HUM — CO3/IaTh Pe3epPBHbIE KOIMH 3apasKeHHBIX
(hailioB M pacrevaraTh UJIM COXPAHUTE Ije-JTHO0 CIHCOK 3apaKeHHBIX
daiinos (log-aitn antuBupyca). 10 HEOOXOAUMO JJIsT TOTO, YTOOBI BOC-
CTAHOBHUTD (hailiibl, €CJIH JedYeHHEe OKAXKETCS HEYCIeNHbIM H3-3a ONIMOKH
B JIevalieM MOJyJie aHTUBUpYca Ju00 MO NPUYMHE HECTOCOOHOCTH AHTH-
BHPYCa JIeUHTD JAHHbBII BUpyc. B aToM ciryuae npuercst npuberuyTs K mo-
MOIIIH KaKoro-jubo Jpyroro aHTHBHpYyCa.

OaHUM M3 OCHOBHBIX METOAOB OOPBOBI ¢ BUpPYCaMU SIBJISAETCS, Kak
U B MeJMIIMHE, ceoespementias npoduiaxmuxa. KommbiorepHas npoduiak-
THKa npejrnosaraer cobmaogenne HeOOMBITOTO YHCIA TPABHI, KOTOPOE
[I03BOJIAET 3HAYNUTENBHO CHU3UTDH BEPOATHOCTD 3apakeHus BUPYCOM M 110~
TePH KaKuX-J1ub0 JaHHBIX.
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Jlnst Toro uToOB! ONpEIeIUTh OCHOBHBIE TTPABUIA KOMITLIOTEPHOM TI'H-
I'MEeHbI, HEOﬁXO}lHMU BBRIFICHHTE OCHOBHBIE ITYTH IMPOHHKHOBEHHWI BHPYCA
B KOMTIBIOTEP ¥ KOMITBIOTEPHbLIE CETH.

OCHDBHHM HCTOYHHKOM BHPYCOB Ha C‘EI‘DHHEI.HHH'F’[ AEHDL ABJIAETCH
rinobanbHast ceth MHTepHer. Haunbosbiee yrcsio 3apakeHuii BUPYCOM T1pO-
uexoauT npu obmene nucbMamu B opmatax Word. IlospsoBarens 3apa-
HKEHHOTO MaKpOBHPYCOM PEOAKTODA WDI‘d, CaM TOI'0 HE IIOA03peEBasd, pdc-
CBLIIAeT 3apa’keHHbIe MUChMA aj[pecaTtaM, KOTOPbIE B CBOIO OYEPe/lb OTIIPaB-
JIAIOT HOBBIE 3apasKeHHBIC IMHCBMa W T. 1.

HPE,I[HDJ!G}KHM, HYTO IOAL30BATE/b BEAET IMEPENMHCKY C IIATBIO dlipeca-
TAMHU, KK U3 KOTOPBIX TAKKE TEPEIMCBIBACTCS C IATHIO ajipecaTaMH.,
[Tocne nockLIKH 3dpaKeHHOro IMHCbMa BCE TIATh KOMITBIOTEDOB, IMOJYIHBIIIHE
€ro, 0OKasblBAIOTCS 3apPaKEHHBIMU. 3aTeM C KaiIOor0 BHOBbL 3apakeHHOIO
KOMIIBIOTEDA OTIPABJIAETCHA CIIE ITATH ITHMCEM. OII,HO YXOIOHUT Ha3al Ha YiKe
3apa’kKeHHbIH KOMITHIOTED, & YeTHIPE — HOBBIM aJpecaTaM.

Takum o6pasoM, Ha BTOPOM YPOBHE PACCHLIKH 3apaskeHo yxke 1 + 5 +
+ 20 = 26 KOMIIBIOTEPOB. Ecnm a/ipeCcaThbl CETH OﬁMEHHBBIﬂTCH IMACEMaMH
OJIMH Pa3 B [IeHb, TO K KOHITY paboueii Heziew (32 IATH JAHEN ) 3apasKeHHbI-
MH OKaxyTcs Kak MHHUMYM 1 + 5 + 20 + 80 + 320 = 426 xoMIbioTEpOB.
HEprﬂHO IoOJCUYHUTATL, UHTO 34 10 ﬂHEﬁ 3dPAREHHBIMH OKA3bIBAIOTCA 60.?1&&
100 000 xommbiotepos! ITpuuemM KaxKablil AeHb UX KOJUYECTBO OYIeT yyer-
BEPSITHCSL.

DJIeKTPOHHBIE KOH(EePEeHIIMH TaKKe CJYKAT OXHAM M3 OCHOBHBIX MC-
TOYHHUKOB pacrnpocTpaHenus BUpycoB. [IpakTudyeckn Kaxayio Heuenio
MpUXOINT CDGﬁH_IBHHE O TOM, 4YTO KHK(}ﬁ-HHﬁD [IOJIB30BATEE 3aPa3 I CBDfI
KOMITBIOTED BHPYCOM, KOTOPBIH OBbLI CHAT ¢ KaKOH-11O0O 9JIeKTPOHHOM
koHpepenrmu. [Ipu aTom yacto 3apaxenHubie (Gailabl «3aKIaBIBAIOTCS >
ABTOPOM BHPYCa ¥ PACCBHLIAIOTCS M0 HECKOJbKUM KOH(EPeHIUAM O/[HO-
BpeMeHHO, a 9TH (hailIbl MACKUPYIOTCS TI0J[ HOBBIE BEPCHHM KAKOTO-JIHUO0
ITO (unorma moj HOBBIE BEPCUM aHTHBUPYCOB).

[aBHBIA TYTH OBICTPOro 3apaykeHus — JIOKAJbHBIE ceTd. Ecim He npu-
HHUMATE HEUGXDI[HMHX MED 34IlIHUTBI, TO 3dPdKEHHAH] paﬁoqaﬂ CTannu:A 1IpH
BXOJI€ B CEThb 3apa’kaeT OJMH MJIM HECKOJBKO CIyKeOHBIX (pailioB yepes
KOMITbIOTEPHYIO CETh.

Heneranpabie konun 110, xak a10 OBLIO BCerja, sIBJSIOTCS OJHON U3
OCHOBHBIX 30H pucKa. HacTo nmupaTckue KOMUM HA KOMIAKT-JIHCKAX CO-
aepskat daiianl, 3apaskeHHbIe CaMbIMH Pa3HOOOPAa3HBIMHM THIIAMH BHPY-
COB.

(Daiibl, ¢ KOTOPBIMHU BejeTcs paboTa, HeoOXONUMO MEPHOIMYECKH CO-
XpaHATH Ha BHENTHEM HOCHTCEIIE. Taxmue PE3EPBHLIE KOIIHMHU HOCAT HAa3BaHHE
backup-xonuii. 3aTparsl Ha KonupoBanue (PailyioB, COAEPIKALIHX HCXOIHbIE
TEKCTBL IIPOTpaMM, EI[, JAOKYMEHTANMIO, 3HAYMHUTE/IBHO MCHBIINE 3aTpaT Ha
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BOCCTaHOBJIeHHE 9THX (DaHJIOB TIPH IPOSBJIEHMH BUPYCOM arpecCHBH;
CBOMCTB WM cHOe KOMITBIOTEPA.

] Bonpocbl u 3agaHus

Yro Takoe apxXuBaTop?

Yro Takoe aHTHBMpYCHAas nporpaMma?

OnuimuTe TEXHONOTHIO UCITONBL30BAHNS AHTHBHUPYCHBIX IIPOTPAMM.
Ortkyna GepyTcs BUPYCHI?

[Tepeunciure Meps! TPOYUIAKTHKH BHPYCOB

bl ol ol ol

1il nNpoekrHoe 3aganue

[Toarorossre uncTpykuuio «lIpodunaxkruxa supycos 11K» na ocnose aw
BUPYCHOMN NPOTPaMMBI, UCMOJIL3YEMOH BaMH.



TEXHOJIOM'MU CO3AAHUA
U NPEOBPA30OBAHUA
UHO®OPMALUUWOHHbLIX OBBEKTOB

rNMABA

4.1. Texnonorus o6paboTky TeKCTOBOU MHPOPpMaLUK

CoBpeMeHHBIE KOMIIBIOTEPHBIE HHCTPYMEHTBI 00paboTKy MH(OPMAIIH
[OPA3/IENISIIOTCS HA TPH COCTABJISIONE: 00pabOTKH TEKCTa, YUCIOBOI
uH(pOpPMaIK, PUCOBaHUA U 3BYKoBOro odopmienus. IIporpammuoe obe-
criedeHue, NO3BOJIONee MOMb30BATENI0 AKTHBHO HCIOIb30BATh B CaMO-
CTOSITENIbHOM KOMITBIOTEPHON AEsITeIbHOCTH BCE ITU BO3MOXKHOCTH KOM-
IJIEKCHO, MOXKHO OIpPEeAeTUTh Kak pedakmopcxue npozpammvt. IloaTomy
OCHOBHAsI 3a/[aya — y3HATh UX 00I[He CBOHCTBA M HAYYHTHCS MOJIb30BATh-
csl B flajtbHeimeM Jiiob0il pelakTopeKoi cpesioit.

ITporpammHubie cpejbl, UMEIONIME eJIHHbIe IIPaBUIa B3auMOIeHCTBIS
Mexy coboit, HaswiBaloTest unmezpuposannvimu. Cpena Office Bxmouaer
B cebsa Takue BoamoxkHocT, Hanpumep, MS Windows B citicke mporpamMm
CranpapTHbie TIpeiIaraeT TPYIy TPOCTEHINTNX PeTakTOPOB: 11t 06paboT-
ku Tekcta — WordPad, «BioknoT»; 11 06paboTKH YMCIOBBIX JJaHHBIX —
«Kampkynsrops; st obpadborku rpaduku — Paint. Bee atu nporpamms
SBJISTIOTCS PEIAKTOPAMHU M UMEIOT OJIMHAKOBBIE MHCTPYMEHTBI O(OpMIIEHHS
(baiisa, HacTpOeK cTpaHuIlbI (ec/iM OHA MPeJyCMOTPeHa), yIpaBieHus Ha-
GOPOM CHMBOJIOB B TI0JIE CTPOKH.

CyulecTBYIOT KOMIIBIOTEPHBIE CPE/ACTBA, B KOTOPHIX MOKHO HCIIOJIb30-
BaTh BCE YKa3aHHbIE BO3MOKHOCTH KOMILJIEKCHO. Takue nmporpaMMHbIe
Cpe/ibl Ha3bIBAIOTCS Myavmumeduiinoimu. Hanpumep, B KOMIIBIOTEPHBIX
IIPEe3EHTAINAX UCIOIB3YETCS TEKCT ¢ TUTIEPCCHUIKAMM, YHCI0BBIE TAOJIHIIBI,
PUCYHKH W BHJIEO, 3BYKOBOE 0pOpPMIIEHHE, A TAKKe BO3MOKHOCTH aHMMALUN
M yOpaBieHus 00beKTaMH MPe3eHTALH — Caaigamiu.

Jlist Toro urobbl 06paboTaTh TEKCT Ha KOMITbIOTEPE, TPEOYETCsI CIiel -
aJlbHasl MPOrpaMMa, ¢ IOMONIBbIO KOTOPOH MOKHO O(OPMUTH TEKCTOBBIN
nokyment. Texerom /uist ITK MoskHO HassiBaTh HAGOP JAHHBIX, COCTOSIIUIL
13 CHMBOJIOB s13bIKa (OyKBbI, L psl, 3Haku ). Daiin, cogepxamuii nadop-
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MAIHIO0 TeKCTOBOTO THIIA, HA3BIBAECTCS MeKcmoabim. JList TOTO 4ToObI KOM-
IIBIOTEpHAs [IporpaMma paclio3Haa THIL JaHHBIX B (pajijie, Hy’KHO B IIOJTHOM
umenu aitna ykasatp ero tumn. Hampumep, mporpaMMamM-peiakTropaM co-
OTBETCTBYIOT CJIeflyloliue THIIbI (paiiios:

» WordPad — RTF;
o Word — DOC;
s <«bmoknor> — TXT.

YacTo mporpaMMa-peiakTop MPUIIMChIBaeT THI (aiiia K yKasaHHOMY
HasBaHMIO aBToMatnyecku. Hassanue paiina 3amaercs tak, 40061 OBLTO
JIETKO B JIAJIbHEHIIIEM 110 HEMY OPUEHTUPOBATHCS.

Hporpamma JIJIA DﬁpaﬁﬂTKH TEKCTd Hd KOMIIBIOTEDE HA3BIBAETCS TEK-
CTOBBIM pefakTopoM. IIporpammel, obiagaomiue GOJBITUMH BO3MOYKHO-
cTaMHE s 00pabOTKU TeKeTa, BKJIouas oopMIeHHe WX ILIIOCTPAIMSIMH,
TEI6.?IHU,EIMH, pHSHﬂﬂﬁpHSHHMH BH/TaMM ]JIPI‘IC]JTDB, B TOM YHCJI€ aBTOMATH-
yecKyIo IpoBepky opdorpadun, cOOpKY OrJIaBieHNs, CIIMCKOB JTIUTEPaTyPH,
WJLTFOCTPAIINi, HyMEpPAIMIO CTPAHHUII, HA3bIBAIOTCS TEKCTOBBIMH MPOLECCO-
pamH.

TekcToBBIE pelaKTOPHI MPEAJIATAIOT AHANOT B (hopMe OTKPBIBAIOIIHXCS
OKOH OTBETOB M ITOJICKA30K. Mcronb3ys nuUKTOrpaMMbl MEHIO yIIpaBICHUA
OKHOM, €r0 MOJKHO PaclaxHyTb, CBEPHYTb U 3aKPbITh.

Bee TEKCTOBLIE PEAAKTOPBLI HMCKT B CBOEM pHGD‘{EM OKHE CMPOKY-MEHIO
H CMpPOKY-CHpasky, coaepKaniue MeHI0 MHCTPYMEHTOB AJist 00paboTKu
TEKCTa M CIPABKY O TEKCTOBOM (haiise.

TeKcTOBBIH PeJaKTOpP MO3BOJISIET BBINOJHATH C TEKCTOM CJIEAYIOIIUE
NEHCTBUS:

Habop Texcta (OBICTPBI criocob Habopa — AecsATHIAIbLEBAs NeYars);

¢ HCIPABJIEHHE ¥ JOIOJHEHHE TEKCTA ¢ IOMOIIBIO CIIEIMATbHBIX KJIaBUIII
¥ MEHIO HHCTPYMEHTOB;

» COXpaHEeHHe TEeKCTa Ha MAarHMTHOM JAHMCKE C MCIOJb30BAHNUEM IIPABHI
pabotsi ¢ daitramu u 6ubauorexoi daiinos;

e  BBIBOJ COIEP/KUMOTO (paiijia Ha YCTPOMCTBA BBIBOJA: IPOCMOTP Ha 9KpaHe
JUACIUTEs], TledaTaTh Ha Oymare, KpacHBOe PacIioioKeHue Ha Hell TeKcTa.

Texcr BBOAUTCSA ¢ KJIaBUATYPBI, a BHIBOAUTCS MO0 Ha 9KpaH, 100 Ha

revaTaioliee yCTpoiicTBo, THOO 3allOMHUHAETCA B BUAE TEKCTOBOro (aiina
Ha BHEIIHEM HOCHUTeJIe.
H Kakue cymecTByioT HOBbIE CriocoObl BBOJA TEKCTa, KPOME PYIHO-
. ro Habopa Ha kiaBuatype? BrisicHuTe, KaKk TOMOTaloT HAM BBOJUTH
. TekcT ckanep, KomuboTepHoe niepo. [louemy st popmuposanns
’1 TeKcTOBOTO (haitya us rpaduyeckoro odpasa TeKcTa, NOJLYYEHHOTO
"'-=j| C TIOMOII[BIO CKaHepa WMJIK I1epa, HeoOXouMa CIelHaIbHasa Iporpam-
o Ma— pacriosHaBaresb Tekcra (Hampumep, FineReader)?
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MAeBas pyxa I'Ipaaaﬁ pyKa
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[TpoBea BoAslme NaAbIL

Puc. 4.1. Cxema noctaHoBKM pyK npu 10-nanbueson nevaru

KomuploTepusanus MallMHOIIMCHBIX padoT nuMeeT GoJIbIIME IIPerMyIe-
cTBa. ¥ 06CcTBO paboThl B TEKCTOBOM PEAAKTOPE B OTJIUYME OT IMHIIYIIekH
MAIIMHKH COCTOUT B TOM, YTO, HAlle4aTaB HEMPaBUJIbLHOE CJIOBO, JUCT
He HYKHO IepereyaTbiBaTh — €ro JIerko HCIPaBUTh, MOXKHO T00aBJISAThH
(¢parMeHTBl TEKcTa B JI0OOOM MecTe MOKYMEHTA, HCIOJb30BaTh PasHbIe
criocoObl n3obpaxkenuss 6ykB — mpudTel, uBeta u T.4. OxHaKo comep-
JKUMOe TeKCcToBOro aiina, eciu oHO ABJISETCS AOKYMEHTOM (MTHCHhMOM,
CIIPABKOM CBUJIETENBCTBOM M T.II.), CTAHOBUTCS PeajibHbIM TOJIBKO TOT/A,
KOrjla OHO BBhIBejeHo Ha Oymary. Torga Ha TekctoBoMm daiijie MOKHO
MOCTABUTH IeYaTh, PACIIUCATHCSA, U OH IPHOOpPETAeT CHIY AOKYMEHTA.
B Hactosiiee BpeMsi MHOTHE CTPaHbl BBOAAT B 000POT MOHATHSA <LU]-
poBasi MOATHUCHY U «IJNEKTPOHHBINH JOKYMeHTO0O0POT». ITO 0O3HAYAET,
YTO 9JEKTPOHHBIH JOKYMEHT C HOANMCHIO B PsAjie ciaydyaeB nmpuobOperaer
IOPUIUIECKYIO CHITY.

J17s1 UCTIOIB30BAHKSA TEKCTOBOTO PelakTOPa HE0OXOAUMO yMeTh OBICTPO
HabMpaTh TEKCT Ha KaaBuarype (pHc. 4.1), MCIIPABJIATH TEKCT 110 IIPABUJIAM,
MPEATIOKEHHBIM TEKCTOBBIM PEIAKTOPOM (3TH MPaBUJIa MOXKHO TTIOCMOTPEThH
BO BiJajke Ilomomp — Help), coxpaHaTs TeKCT Ha MarHUTHOM JIHCKe
1 IevaTaTh TOTOBBIH JOKYMEHT Ha OyMmare.

KnaBumu npoctoro pejak THpOBAHMS TEKCTA M KOMAH/[bl PelaKTHPOBA-
HUS TEKCTOBBIX (DParMeHTOB IIPeIaraloTcs KajIbIM . TEKCTOBBIM pelaKTo-
pom (Tabum. 4.1).

i [MTpoBeauTe aKCHEpuMeHT, HabMpass CUMBOJIBI KJIaBUATYPBL CO-
. BMECTHO C KJIaBHII€i Shift, 1 onpenenuTe: Kak yCTaHOBUTDH 3aISATYIO,
|  3HAYOK HOMEpA, 3HAK BOIPOCA, KABBIYKH, CKOOKH, 3araBHYI0 OYKBY
;f{ U JIPyrUe CUMBOJIBL.

fJ BoisicauTe, Kak 1epedTH B PeXUM JaTHHCKHX OYKB U 0OpaTHO
.| B PeKUM KHPHLIMIKBL (pycckux OGYKB).
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Tabauna 4.1 |

Kaasuma Onepanus

[Tpoben Beraska npobeiia Mesky CHMBOJAMU

Yoanenue cumsona

Delete Y nanenve cUMBOJIa — «JACTHK#»
B IIO3ULIMH Kypcopa

Back space (@) Ynanenue cuMBOJia cJeBa OT
Kypcopa («3aboii» cripasa)

Bcmaesxa nponywennozo cumsona

CTpenku WM MBIITE, KJIaBUIlA [Tonsenenue Kypeopa K HYAKHOMY

¢ CUMBOJIOM MECTY, BCTaBKa HYXKHOTO CHMBOJIA

Insert Beraska nabupaeMbix CHMBOJIOB

(pessum <«Beraska») B MO3UIHI0 KypPCopa, OCTAJIbHBIE —
CJIBHT BIIpaBO

Jamena UMENUWUXCA CUMBOR0B

Insert (pexum «3amenas ) Pacnosioskenne HabMpaeMbIX
CUMBOJIOB TIOBEPX MMEIOIIHXCH,
zameHa ux coboit

Buidenenue zpynnvt cumeonos

[TpoBeenue MBIIBIO C HAXKATO Briiesiene oTMeYeHHOMH TPYIIILL
JIEBOM KJIaBHILEH 110 rpyiie CHMBOJIOB (DOHOM
CHMBOJIOB

Ileperioc evidenennoll epynnwvl CUMBOI08

IToxBenenne Kypcopa K Hy;KHOMY 3anuch BbIIEJIEHHOH TPYIIIBI CHMBO-
MECTY, BBIJIEJIEHHE PYIIIBI CHMBO- JIOB B CIIEIHATBHYIO naMsATh — Oydep;
sos, Ctrl + Insert, Shift + Insert BBIJIETICHHAS TPYIINAa CUMBOJIOB BCTa-

BHTCH, HAYWHAaA C ITO3HIMH KypCopa,
CABHHYB BIIPABO HAXOAAIIHECH TaM
paHee CMMBOJIBI

Ilepexoo na nosyo cmpoxy

Shift + Enter [IpuHyUTENBHBIN TTEpexo)] Ha
cTpouky 0e3 3akpbiTHs ab3ana

Enter 3akpeiTre abszana
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Ab63an — 3TO CTPOUTENBHBINH «KyOuK» Tekcra. TeKcToBbie pefaKTopsl
BBLITOJHAIOT AaBTOMATHYECKU NEPEX0/l Ha HOBYIO CTPOYKY TEKCTa TpPHU JI0-
CTH;KEHMM TPaHuIbl ojeil Ha crpanune. Haxatue xknasumu Enter 3a-
KpeiBaeT ab3am M HaYMHAET HOBBIH ¢ oTcTyma (<«KkpacHoi» crpoxu). Ha-
cTpoiika ab3alia Ha3bpIBaeTCs B pefakrope gopmamuposanuem. Kaxupiii
abzan Mo:xHO (PopMaTHPOBaTh NMO-CBOEeMY. TEKCTOBLIH pefakTop MMeeT
CTaHapTHbIE HACTPOHKH, 3aI0KEHHDbIEe B ITPOTPAMME.

[To3HaKOMBTECH CO CTAHAAPTHBIMH HACTPOMKAMHK W HauHKTE pabo-
Ty, He MeHsa ux. Hacrpouts mapamerpst ¢hopMaTHPOBAHUS TO3BOJIS -
eT KOMaHJ1da MEeHIO A63HII,. T‘Ia]llﬁ BCETO OH4 34JI0KEH4 B pa3jeic
Mopmar.

[Tocne toro, kak Tekct HabpaH, ero Hy:KHO COXpaHUTH Ha jaucke. Ko-
manjaa Coxpanuts (Save) B MEHIO TEKCTOBOTO pPeaKTOpa BBIIIOJIHSIET 3Ty
OTEepaInio, coxpaHss (paiyl mox NpesKHUM uMeHeM (ecii OHO ObLIO) K
npucBauBas csoe ums. MoxHo coxpanuTh (haii Kak KOIMIO IO/ APYTrUM
umeHeM. [[yst atoro notpedyercst komanaa Coxpanuts kak (Save as). Co-
XpaHATbh AOKYMEHT MOMKHO HEOZHOKPATHO IIOC/E KaXK[0Tr0 U3MEHEHHS
TEKCTa B HEM HJIM B KOHIE PabOTBL

Jlns1 co3nianust HOBOTO (haiiyia B TEKCTOBOM PeIaKkTOpe He0OX0IMMO BOC-
110J1b30BaThesl KoMan0il Co3aate, U TOr/a MOSIBUTCS «YHCTBIH JIUCT»
aKpaHa /i paborsl (Tabu. 4.2).

Tabawuua 4.2
Komanga meno «Daiins
B IIpUl‘piiMMEIX' Onucanune
pPelaKTopax

Coznarn CosfaeT TeKCTOBLIH haiils B ONepaTUuBHOM TaMsATH 1 T10-
Ka3bpIBaeT Ha 9KpaHe MOHUTOpA

OTKpBHITE [Tepecwinaer TexkcroBeiit haill ¢ MAarHMTHOTO JIMCKa
B OIIEPAaTHBHYIO MaMATE H IMOKa3BIBACT Ha dKPaHE MO-
HUTOPA

CoxpaHuThb 3anMceiBaeT TeKCTOBbIH (aiin Ha MAarHMTHBINA JIMCK 110
YKa3aHHOMY TTYTH, OCTaBJIsisl €r0 Ha DKpaHe MOHHMTOpA.
IIpu MOBTOPHOM COXpaHeHWH coxepkumoe (aitra Gyuer
0OHOBAATHCS TI0]] CTAPBIM HMEHEM

CoxpaHuTh Kak Coxpansier TeKCTOBBIN (Dailyl 10l HOBEIM UMEHEM
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Oxonuamnue mabn. 4.2

[ mm i —

Komanna menn «Daiins

B [POrpaMMax- Onucanue
penakTopax
BuriiTi 3akpsiBaer paboTy ¢ MpOrpaMMoOi, BEITPY’Kas U3 Olle-

PaTHBHOM NMaMsATH BCE TeKCTOBBIE (ailyibl, ¢ KOTOPBIMU
npousBoauiaack pabora. Ilpu stoM npemiaraercs co-
XpaHHTh M3MEHEHMS B 3THUX (ailax Ha MarHUTHOM
JIHCKe

Haunnas pabotaTh ¢ TEKCTOM Ha KOMIIBIOTEPE, HAIIPUMEP C TEKCTOM
pedepara, creayeT 3apaHee MOCTPOUTH MO/ieb 0(hOPMIEHUST TEKCTA.

OaHuM U3 BaKHEHIINX NapaMeTpoB Mojeu oOopMIIeHHs TEKCTa
SIBJISIETCS HacTpoiika crpaHuubl. OHa TpeAnonaraeT rnoJjoxKeHue cTpa-
HUIBI — KHUKHOE HJIH aJbO0OMHOe, 110JIs Ha CTPAHUIIE C YUYETOM OTCTYIIA
Ha nepernsuet. [Ipum aTom nmporpamma aBTOMaTHYeCKH BBIHECET OTCTYII
CJIeBa MJIM CIIpaBa B 3aBUCUMOCTH OT YeTHOCTH cTpaHuibl. Ha ctpanune
TEKCT cTpouTCd U3 ab3aies. ITO KJIOYEBOIH MHCTPYMEHT MOJAEINPOBAHHS
rekcTa. Heo6xXonmMo 3apaHee BBISICHHTH, Kak Oyaer odopmiaeH abaail
(ycTaHOBUTH HIPHQT, 10/, OTCTYI IIEPBOM CTPOKH ab3alla, BEIPAaBHUBA-
HE€e TI0 KPasiM, MEKCTPOYHOE paccTosiHue) — BhIOpaTh ero Moxess. Ha-
IpUMED, B MOJICJIM TeKcTa Ha puc. 4.2 yersipe ab3ama. Kaxasrii absan
HMEeEeT CBOM IapaMeTpsl — I0J0KeHue Ha crpanuie (oTcTyner), popma-
TUPOBaHHE IO IEHTPY, a Takxke Mexab3zanHoe paccrosinue. Mojesb
TeKCTa Ha CTPaHMIle XOPOIIO IPOCMaTpPUBaeTCs B pexkUMe IIPOCMOTpa
TekcTta B Maciirabe 50 %.

Hocuresnem Bcex Hactpoek absana siBjis-
eTcsl CUMBOJI KOHIa ab3ana, pasMeliaeMblil
aBTOMATHYECKHU B KOHIIE TOCHEAHEH CTPOKH
absana. BoaMOXKHO IepeHOCHTh HACTPOHKH
BeIOpaHHOTO ab3ana Ha ApPyrue, AJs Yero
B PeJaKTOpe UMeeTCsI HHCTPYMEHT KOIHpPO-
BaHMsl HacTpoek, Hanpumep, B8 Word arto
MHCTPYMEHT <KOIMPOBAaTh (POpMAT».

| Bonpocbi u 3agaHus

V 1. CaMOCTOATENBHO HCCASAYITE TEKCTOBBIE

penakropel (Hanpumep, WordPad u <«broknors)
Puc. 4.2. Mpuvep Moaeny W BBIACHHUTE, KaKHe MHCTPYMEHTHI paboThl ¢ TeK-
PACNONOKEHWS TEKCTA CTOM OHM MPEIJAraioT, B YeM CXOACTBO M B Y€M
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orauyne ux Menio. Kakoit 13 Hux nossoisger yjaobuee obpabaTsiBaTh TEKCT,
T.€. UIMEET CJIe/IYIONIHNEe BO3MOKHOCTH:

ABTOMATHYECKHH [epexo/ Ha HOBYIO CTPOUKY IPH AOCTHIKEHHH TPAHMIIBI TEK-
CcTa;

ABTOMATHYECKHI OTCTYII «KPacHOM» CTPOKH;

BO3MOKHOCTb MCIIONB30BAHMS PA3NIMYHBIX MIPUDTOB;

BO3MOYKHOCTh M3MeHeHHs pasmepa OYKB;

YCTAaHOBKA B TEKCT KaPTHHKM;

YCTAHOBKA B TEKCTE 3BYKOBOTO COIPOBOKIEHUS.

2. MccnenyiiTe MeHIO peflakTOPOB ¢ LIBETHOM BKJIEIKOIi, puc. 3, 4 mo uHCTPY-
MEHTAJIBHBIM BO3MOMKHOCTSM, MPeioKeHHbM B Tabi. 4.3.

Tabanuna 4.3

Komanaa menio Onucanue

Maiin, maxer crpanuisl | OmnpejenseT rpaHuibl TekcTa (BepxHee, HIKHeE,
(nmapaMeTpnl CTPAHMIIBI) | IPABOE W JIEBOE TI0JIe) Ha CTPAHHUIIE, TIPU JTOCTHIKE-
HUH KOTOPBIX NPOrpaMMa aBTOMATHYECKH TIePeBo-
JUAT TEKCT Ha CJAEAYIONYI0 CTPOKY, a4 TAKMKE ycTa-
HABJHMBAET «KHWUIKHBIIT> HIH «aibOOMHBINi» BHJ

CTPAHUILBI

Bun PackphiBaeT Wi IpsSYeT MaHeJ I HHCTPYMEHTOB Ha
aKpaHe

Beraeka Berapiser B TeKCT 00BEKTHI: PUCYHKH, (DOPMYJIBI,
3BYKH

Mopmar, mpudr Hamensier Buj, crnocod naobpakeHusi 1 pasmep

OyKB, BeiOMpas ux 13 dbubimorexu mpudroB, cro-
co0oB M300paxenus (FKUPHBII, HAKJIOHHBIH, TOA-
YePKHBAHHE) W CIUCKA Pa3MepPOB

(Mopwmar, abzaig Hactpausaer (popmarupyer) abszall no Baiemy
BKYCY B PaMKax IpaHuIl Tekcra Ha Oymare:
OTCTYIIBI CIIPaBa, CJIeBa, CBEPXY, CHU3Y; [1epBas
(«KpacHasi») CTPOKa; IOJOKEHHe TeKcTa B ab3a-
1e: 10 LeHTPY, [IPHKATH BIIPABO, BJIEBO, 10
IIUPUHE

Mopmar, Tabysims Hacrpausaer oTcTyIbt Ajst nedatu Tabimig
(tabyasinus), KOTOpPbiE MOYKHO YCTAHABIMBATH
B CTPOKE HAXKATHEM KJiaBuinu 1as

? OcymecTBaseT moMOIlb, BRIBOIHT MOICKA3KY
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Hec10kHO 3aMeTUTDb OOIHOCTh BCEX WHCTPYMEHTAIBHBIX BO3BMOKHOCTEMN
C YYETOM, YTO B Pa3HBIX PEAAKTOPAX OHU MMEIOT PasH4HbIE II0 TIOJHOTE
peasn3aluy BO3MOKHOCTH.

il nNpoekTHoe 3apanue

ITosnakombTech ¢ KJABHATYDHEBIM TREHAMKEPOM, HANPHMED B KOJUIEKITHH wvw .

comuctar ). OcBoiiTe paccTaHOBKY MaJbleB PYK JUIA JAECATHIANBIEBOTO METO/A
IIevyaTH.

4.2. TexcToBbIH Npoueccop

Tekcrosniit nporneccop Word! obnanaer GonbIIUMI BO3ZMOKHOCTSIME
au1st POPMHUPOBAHUST JIEIOBBIX OyMar, ctareil, HayIHbIX MyOJHKAIHiT 1 AaKe
KHUT, TOTOBbIX K u3manuio (puc. 4.3). MakTuyecku aTo cpejia MOJIeTHPO-
BaHMsI TEKCTOB PAs/MUHOIO BH/IA 110 HACTPOMKAM IS KaJKA0T0 HHCTPYMEH-
Ta 00paboTKU TEKCTa CO CTOPOHBI MOJB30BaTeNsA. YIPABJAS 9TUMH Ha-
NuHeiika PaGouee noae

MeHo [MTaHeAs HHCTPYMEHTOR

NOLI0BITEN. VIPaWTAA 3THMH HACTPOHKaMH H 2Had OCHOBHBIE CTPOHTEILHEIC
HHPTHMEIE, M KOTOPBIX  (GOPMHPYETeA TEKET, MOMb30BATE ML BRICTYTIACT KOHCT-

i

e

PYKTOPOM CEOEM0 TEKCTOBOTO MpoAyKTa. TaKoe KOHCTPYHPOBAHHE TEKCTA HA3LIBA-

e

o

A

€TCHA sepCmKoi.

PAaccMOTPHM KEOMERLIE HHCTPYMEHTAMLHEIE BOIMOMKHOCTH 3TOH mporpam-

| TR

Puc. 4.3. MNpumep okHa nporpammbl MS Word

' B saBucumoctu orsepcuii II0 MS Office Bua Bcex aieMeHTOB OKHA MOJKET W3-
MEHATHLCS, 4 KOJHYeCTBO UHCTPYMEHTOB — yBenudupaercs. basoevie uncmpymenmat
ocmaromes 6e3 usmenenul.
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CTPOMKAMHK W 3Hasi OCHOBHBIE CTPOUTENbHBIE KHPIUYUKH, U3 KOTOPBIX
(IJUPMH]J}(ETCH TEKCT, ITOJb30BaTE/b BI:-ICT}"IEE[ET KDHCTP}"KTOPOM CBOEro
TEKCTOBOTO MPOAYKTA. Takoe KOHCTPYUPOBaHME TEKCTA HA3BIBAETCHA 6ep-
CMKOU.

OCHUBHI}IE HHCTPYMEHTHJII'JHI}IE BO3MOMHOCTH BTDﬁ Hle"pHMMbI BEJIIO-
JaoT B cedsl CHAELYIOIIHE 3JIEMEHTDI:

° o0muii BUJ, CPABHUTEJbHBIN aHaan3 paboyero aKpaHa ¥ OCHOBHOTO
MeHIo pefakTopos «bnoknor», WordPad u Word;

* obmue koMaHabl paboTs ¢ daiimom B Menio Maiin, komanga OTMEHHTD
B MeHio IIpaBka n Menio IToMours, KOTOpBIE PACCMOTPEHBI BHILIE;

® TapaMeTPhl CTPAHUILBI;

HacTpoiKy ab3ara;

*  IPOBEPKa NPaBOIMUCAHHS;

o (parMeHTsHI;

o mpudT, 3ar0JOBKHA ¥ OYKBUIILI;

o Tabnuua;

® PHCOBaHUE;

® BCTaBKa 00BEKTOB;

® OIJIaBJIEHHE.

&

OO6mumii BUA 33/1a€TCST COOTBETCTBYIONIEH yeayroii Meno. OHa npucyT-
CTBYET BO BCEX CpellaX MHTeIPUPOBAHHOM CPElbl U MTO3BOJISIET BHIKJIAAbIBATD
Ha pabounii IKpaH Te WK MHbIE HHCTPYMEHThl 06paboTKM TekcTa ¢ To-
Mouibio koman/el [lanens uncrpymenros. Kpome toro, B Menio Bua mosx-
HO HACTPOUTH CMOCcob MPOCMOTpa TeKCcTa Ha paboyeM sKpaHe pefakTopa
U pas3Mep KOMIIBIOTEPHOTO JHUCTa. TakuMm 00pa3oM, YMEHBIIWB pasMep
M YCTAHOBUB €1iocod npocMoTpa «PasMeTKka CTPaHUIbI», MOYKHO BHIETH Ha
9KpaHe cpa3y HEeCKOJbKO CTPAHMI[ CBOETO JIOKYMEHTA M3fajeKa, Habmomast
PacIoJIOKEeHUe TEKCTa Ha HUX.

Paboumii sKpaH TEKCTOBOTO pEIaKTOpa TPEeACTaBisieT coboi Makem
bymazu. XapaxTepucTUKaMu Jucta OyMaru SBJISIOTCS napamempovl cmpa-
HULbL, T.€. PA3MEPBI 110 BEPTUKAIA U TOPU3OHTAINA U PACIIOJIOKEHUE, HITH
OpHeHTaIs. ITH HACTPOMKHM pacriosaraiorcs B Menio Maiir.

CranmapTHblil pasMep OyMaru Juis JeJIONPOM3BOACTBA B Hallel cTpa-
He — A4, nmeromuii 210 MM 1o ropusonTanu u 297 MM 110 BEpTHKAIH.
Pasmep Gymaru 10/KeH COOTBETCTBOBATH IapaMeTpPaM yCTPOMCTBA BBIBOJA.
Eciu Bam npunTep uMmeer rabapurHbie pasmepsl A4, TO BB CMOXKeETE Iie-
yaTaTh Ha HEM JOKYMEHTHI JAHHOTO pa3sMepa U MeHee.

Ha npeanoxennom Ha puc. 4.4 nucre HaljIuTe BepXHee, HUKHEE,
npaBoe 1 JeBoe I0Js, nose nepersera. CpaBHUTE JIEBYIO U IPaBYIO
CTPAHMIBI B /060U KHHUTE, cliesaiiTe BBIBOJ O 3ePKAJIbHBIX HOJSIX.
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A63a1 B TEKCTOBOM PEIAKTOPE — 3TO YACTh
TEKCTa, HAUMHAIONIASCS C «KPACHOH» CTPOKH
¥ 3aKaH4YMBAIOUIAsCs Ha)KaTUeM KJAaBUIIH
Enter. «Kpacnas» ctpoka Moxket O6bITh 0hOpM-
JIeHa BBICTYTIOM, OTCTYIIOM WJIM OCcTaBaTbes 6e3
obopmaenus. Hacrpoiiku absaiia 3a105KeHbI
B MeHi0 Wopmar. OHU coaepkKaT OTCTYIIBI
cjeBa W cIpaBa OT TPaHMI| TeKcTa Ha Oymare
M OTCTYII IEPBOH CTPOKH, KOTOPAsl SIBJSIETCS

«KpacHOi»., MOXKHO UCIIOJIb30BaTh CTAHAAPTHOE
V paccTosAHue, 3aJI0)KEHHOE B PEIAKTOPE, a MOK-
L HO YCTAHOBUTH CBOE.

WuTtepBasbl Mex Ty ab3anamMu 3afaloTCs BbI-
COTOI OYKB B CTPOKE, a MEXKCTPOYHbIE HHTEPBA-
JIBI TO3BOJISIIOT PEryJupOBaTh PacCTOsIHHUE
MEJKy CTPOKaMH B COOTBETCTBHM C BBICOTOM OYKB B CTPOKE: OJIMHAPHBIN,
IOJIYTOPHBIA W IIP.

Iloka ne naxara knaBuma Enter, Bbl HaxonuTech B paMKax JaHHOTO
a03aiia, B KOTOPOM OVIYT BBIIOJHATHCA Bee HacTpokku. Ilpu nepexone Ha
caenyionii ab3all MOXKHO YCTaHOBUTH HOBBIE HACTPOHUKH.

BryTpu ab3ana MpousBOIUTC I03WLHOHUPOBAHUE TEKCTA: €r0 MOKHO
IPHKATh BJIEBO, BIIPABO, IEHTPUPOBATh M PACTAHYTH MO HIMpHUHE ab3ara.
[TuxTorpaMMBl 3THX HHCTPYMEHTOB YaCTO BHIHECEHBI B CTPOKY MEHIO IPO-
IPaMMBL.

AbzarieM MoxkeT OBITH Haxe ofHa OykBa. 3arojioBok — aTo ab3ail, KO-
TOPBIH HacTpanBaerca oOblyHO Oosiee KPyNHBIMH OYKBaMH W 4acToO pac-
IIOJIATAETCS B LICHTPE CTPOKH.

Menio CepBuc 1103BOJIIET YIIPABJIATH [IEPEHOCAMH, BBIOMPATD S3BIKH,
BBI3BIBATh BCTPOeHHBINH pepakTop Opdorpadus — nporpaMMmy mpoBepKH
IIPaBONIUCAHUS.

MparmenToM sBJseTcs 00ast YaCTh TEKCTa, BhIACACHHASA CIEIUab-
HBIM 00pazoM. BeimenuTs ¢hparMeHT MOXKHO MBINIBIO, TIPOJBUTASACH 11O
HYKHOH 4acTH TEKCTa ¢ HakaToil jieBoil kiapuineir. MDparmMeHT MOXKHO
VJIATIATh, KOMTMPOBATH B JIIOOOM MeCTe TEKCTa, IePeMEIaTh B APYroe MeCcTo
TEKCTA.

Menio Ilpaska, a umenno komanisl Komuposats, Beipesats u Bera-
BHTH (0OpaTHTE BHUMAHKE HA THKTOTPAMMBI JIJIST THX KOMaH/1), IaeT BO3-
MOKHOCThH MCIOJIb30BATh NPOMEKYTOYHYIO (BPEMEHHYIO) IaMsTh CPejibl
TEKCTOBOTO Ipolieccopa. Ee HaseiBaioT 6ygepom («kapmanom»). Ha muk-
TorpaMMme KoMmanbsl BeraBurh HapucoBaH <«kapMaHn» ¢ JIMCTKOM Tekcra. Bee
STH KOMaHIbl MOKHO COIIOCTABUTH C TAKMMH pabOYMMH MHCTPYMEHTAMMU
PYYHOH BEPCTKH, KAK <HOKHHIIbI», <KOMHUPKA» U <KJIEH».
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Yoanenue ppazmenma («HOKHHUIBI ) TPOMBBOAUTCS C TIOMOIIBIO MEHIO
IIpaeka, Bripe3ars wiu BeiieneHus 1 Hakatusa kinasumn Delete.

Jnst konuposanus ¢ppazmenma (konupka) Heobxoaumo 3abpaTh ero
B IIPOMEXYTOYHYIO NaMsaATh — ycayra menio IlpaBka, Konuposarts
(Ctrl + Insert); momBecTH Kypcop K HYKHOM TO3MIMH B TEKCTE W BOCCTA-
HOBUTb M3 IMPOMEXYTOYHOW maMATH (<«KJei») — komanaa BeraBka
(Shift + Insert). IlpomexxyTrounas mamsith (6ydep) XpaHuT mocae HII
MomaBIIUi B Hee (pparMeHT Ha MPOTKEHUH Bcell pabOTHl B peflakTope.

Ilepemewenue ¢ppazmerma MOKHO BBIIIOJHUTE MBIIIbIO O€3 KOMaH]
menio [IpaBka ¢ MOMONIBIO TEXHOJOTHH «XBaTali-TAHI»: BHIEAUTD (Dpar-
MEHT, YCTAaHOBHUTDh yKa3aTesb MBIIIN HA HEr0 M Ha)KaTh JIEBYIO KJIABHIILY; He
OTIIYCKAasl KJIaBHIIY, TOXKAATHCS MOSIBJIEHHS KAPTUHKH TIPAMOYIOJIbHHKA,
[epeMeCcTUTh MBIIIb ¢ HAa’KAaTOW KJIaBHIIEH B HY;KHOE MECTO TEKCTa.

Ipudrom npeacrasien crnocob n3obpaykeHnst GYKB B IeYaTHOM TEKCTE,
[IpudT obmasaer caeayONIMU XapaKTePHCTUKAMU: BUI, PA3MEP W CTHIIb
(Hayepranue).

[Tpudter nenarcsa Ha HECKOJABKO KaTETOPHIL:

°  aKpanHble WM Hemacumabupyempie — NCTIONB3YIOTCS JUIST BBIBOJIA UH-
(bUpMHlIHH Ha 3KpaH, HO IIPH pacliedyaTKe JOKYMEHTa Ha IIPDHHTEpe He
rapaHTHPYETCsI OJTHAsT aHAJIOTHsI ¢ 9KPAHHBIM 00pPa3oM;

¢ npuHmepHble — MNpeAHasHauYCHbI IS MEYaTH Ha KOHKPETHOM IIPUHTEPE.
[Tporpamma He Bcerjia TIPaBUJIBHO TIOAOHPAET 9KPaHHOEe 0TOOpaXKeHHe,
MO3TOMY HalleYaTaHHBIA JOKYMEHT MOXKET ObITh MCKaXKeH;

o TrueType, nnu macwmabupyemvie, — IS HUX TAPAHTHPYETCS TIOJHOE
COBHAJIEHHE [IPH TIeYaTH.

B cnucke mpudToB mepen HazBaHWEM NPUHTEPHOTO MIPUQTA CTOUT
3HAYOK TpHHTEpa, a mepen TrueType-mpudrom — nsoiinas 6yksa T. Ilpu
BpIOOpe WpH(TOB He CjaeyeT HazHa4yaTh OoJiee TPEX PasHOBHHOCTEH
B OJTHOM JIOKYMEHTE.

Bot HekoTopsie nonyusipasie mpug T
o Arial Cyr — crangaprasii mpudr Excel;

* Times New Roman — crangaptueiii mpudt Word (ripubimken K TH-
norpadckomy mwpudTy);

» Bodoni — npubamken k Tunorpadcromy mpuhTy;

e Courier — MCIOJB3YETCS IS Ne4aTH KOPPEeCIIOHAeHHI;

o Symbol — rpeueckune cumBOILBI;

» Wingdings — pasHooOpa3Hbie 3HAUKH BMECTO OYKB.

Kpome HazBaHusi MOKHO yKas3aTh Hawepmanue (CTUAb) mpudTa: HOp-
MaJIbHOE, KyPCHUBHOE, MOy KHUPHOE (3KMPHOE) U MOIYKUPHBINH KypcuB. Pas-
mep mpudra usmepsierca B nynxmax (1 nyuxr = 1/72 moiima = 0,357 mm).
Bupx mpudra onpepensercs ero HasBanueM. Pasmep 3aaercs U3 rnepeyHs
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Pa3MepoB WJIM BPYUHYIO, 2 HAYePTaHUE CTAaHAAPTHO NpejiaraeTcs Jobomy
BuAy mpudTa: 00bIMHOE, JKUPHOE W HAKIOHHOE (KYPCHB).

ITpoBejuTe ONBIT € ITUMH XaPAKTEPUCTHKAMU C IIOMOLIbIO0 KOMaH-
ael IIpudt B Menio Mopmar. B okue obpasia Bbl YBUAWTE, KAK U3-
Mensiercst Bujt OYKB npu BbIOOpE PAs/IMYHBIX XapAKTEPHCTHK MIpH)-
TOB.

Ocoboe BHUMaHMe TPU MPOCMOTPE BUAOB 1mpu(TOB obparure Ha
TO, UMEIOT Ju oHM pycckue Oyksbl. He Bce mpudtor pycuduimposa-
uel. Kpome Toro, ects mpucTe, cozepikaniie He OYKBBI, 2 CUMBOJIBI
1 fnaxe KapTuHkd, Ilosnakomprech ¢ HuMH. C MX MOMOILBIO MOKHO
VKPACcHTh BaIllly BHU3UTKY. Y CTAHOBUTH B TEKCT OT/ENbHBIH CHMBOJI
nossoJiser koManaa CumBoa B menio Beraska (puc. 4.5).

Kpome 9THX OCHOBHBIX XapaKTepPUCTHK €CTh JIOTIOJIHUTEIbHbIE BO3MOXK-
HOCTH yrpassieHus: oopmienneM GYKB B TEKCTe: TIOAYepPKUBaHKe (BCEBO3-
MOZKHBIE €T0 BUIbI MOKHO MOCMOTpPeTh B HacTpoiike IloguepxuBanue
B komanzie Illpudt), addexTs, B KOTOPBIX 0c0O0€ BHUMAHKE CJIEIYeT
VAEJUTh BEPXHEMY M HUKHEMY MHAEKCAM, OHU TI03BOJISIT YCTAHABIWBATD
B TeKCTe Takue 0ObeKThl, Kak x; U X" (Tabu. 4.4).

[Ipu odopmiennu B TeKkcTe 0c000 BAIKHBIX 3aMeYaHUll NX BBIIEISIOT
Pa3psAAKOIi, T. €. MeYaTaioT CJI0BO C HIMPOKUM PAacCTOSHHEM MEKIAY OVKBaMU.
IJTO pacCTOsHHE MOJKHO HACTPOUTH B HacTpoiike MuTepsa.

[IpencraBisger wHTEpEC yKpameHue Tekcra OykBuueil. byxeuyeu Ha-
3pIBaeTcA nepBasi Oyksa adsaia, opopMaeHHas CIENHAJbHBIM IPHUD-
TOM, Pa3MEPOM U CTHJIEM, IJIsI SPKOTO U OPOCKOrO BBIJIEJIEHUS B TEKCTE.
B apeBHux KHMrax OyKBHIY VKpallaJd PacTHTEJIbHBIM OPHAMEHTOM, OHA
npezicTaBisiia coboil TPON3BENEHUe HCKYCCTBA, JKH-
BONMCHYIO MUHMATIOPY. BeiesnB HYKHYIO OYKBY
B TEKCTE NOJICBETKOM, ciiefyeT oOpaTuThCst K KOMaH e

Byksuua B Menio @opmar u BeIOHpPATh HEOOXOUMbIE

}(2 HACTPOMKH,
cY Tabmuie! ABISIOTCA HEOTHEMIEMOI YacTbIO TEK-
a cra. biaroaps UM MOXKHO [PEACTABUTh OOJIBIION
n obbem undopMalu eMko U HarssHo. Tabnuma —
Hy0O a10 (hopMma IpeacTaBiIeHus HGOPMALMH 110 CTOJIO-
ch nam u crpokam. Kaxaerii cronbert cogepsxut undop-
MAalMio OJHOTO CMBICJIA. 3aroJIOBKH cTOJI010B 00pa-

V 3YIOT <HIAnKy» Tabauisl. HyKHO pasnuyarh MoHATHE

TabJMIBL M TEKCTa, ee 3amoaHsaiomero. Tabmuna —
PHc. 4.5. NpHMep criocob opranusanuy uHpopmannu, OHa cospaercs
BCTABKU cvMBonos KAk Iycras KoHcTpykims. Ee HanonHenue nabopma-
B BbIpaMeHus el — aTo npouecc Habopa TekcTa B A4eiKax Ta-
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Tabanuuma 4.4

Komanna menio «Ipudrs Onucanue

[ pudpr Buibupaer sy mpudpra u3 6ubamnorexn mpudTos Ha
KOMITBIOTEPE, €€ MOJKHO TIOTIOJIHATE ¢ KOMITaKT-/IHCKa

Pasmep YcranasnupaeT pasmepbi 6VKB B mipugre

Hauepranue Onpenensier cTiab Hanucanus Oyks mpudra: JKup-
HBIH, KYPCUB, IOAYEPKUBAHHE

[TopuepxuBanue Jlaer oOpasipl ATMHUH IS T0/[YEPKUBAHUS CIIOB

Bujouzmenenne [IpuBoauT criocodsl ohopMiaeHus OYKB

[IseT Texkcra Yeranasnusaer 1seT OVKR

Murepean Ounpenensier paccTosiie Mexay OYKBaM#u B CJIOBE

Anumarus VKpaimaer TeKCT 1[BETHLIMH JIBHIKYIITUMUCS aKIeHTa-

MM, BbISBIBAIOITHMH ocoboe BHUMaHHE B TEKCTE il b
KOMIIBIOTEPHOTO, HO HE 6YM3.JI{HOPO HCIIOJbL30BAHWA

Oamnpl. Kaxcras sueiika tabaunisl npegcrasisier coboit csoe noJie Habopa
TeKcTa, rie paboTaloT Bece mpaBmia absala.

Jlns ynobersa paboTh! ¢ TabnuaMy Ha 9KPaH MOKHO BBLIOKHTH MH-
crpymenTsl Tabmuna u rpanunsl u3 MeHio Bua komanmoi IManens uH-
CTPYMeHTOB. 3ajzaercs Tabiuila ¢ MOMOIIbI0 KOMaHa MeH0 Tabauma

(Tabn. 4.5).

Tabauua 4.5
Komanna menio
Onucanue
aTabauas

Hapucosatsb Cosmaer myctyio Tabauily ¢ BHIOOPOM KOJIMYECTBa CTPOK
Tabnuiyy " cTONOIOB B Hell
BoIpoBHATE (BRICOTY | ABTOMAaTHYECKU BBIPDABHMBAET Pa3MEPhI CTPOK M CTOJO-
W IIHPHHY) 110B, (DOPMHUPYET pasMepbl KJIETOK, CTPOK M CTONONOB
BeiiennTs Briensier nojceeTkoil dparmenT Tabdauubl (A4eiiku,

CTOAOIBI, CTPOKH)
Ynannre Ynanser yactb Tabauibl
Berasuth Berasasier cTpokH, CTOJAOLE! B TY 4acTh TaOAMIIBL, Ky/a

YCTAHOBJIEH KYPCODP
O6beuHITS, pas- OcyuiecTBaseT CAUAHUE HECKOJIBKHX AYeeK TabJAULIBI
OuTh (sueiiky) B OJIHY WJIH pasjiejieHue OJHOH SYelKH Ha HECKOJBKO
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Oxonuanue maon. 4.5

Komanaa meHm

Onucanue
¢Tabaunas

CopTHpoBKa YopAgoYMBaeT Mo BO3PACTAHWIO MJIH YOBIBAHHMIO WH-
(hopmanuio B Tabmuie

Paz6utp (tabauny) | Jeaut omHy Tabauiy Ha JBe MO MECTY HAXOMKIACHHSA

Kypcopa
OTtobpasuTh WK IIpopucosriBaeT pasjpejuTelbHbIE JUHUH CTPOK U
CKPBITh CETKY cTONOIOB, KOTOPEIE HA3BIBAIOTCS CETKON TaOIHIIbI
Astoopmar Vkpamaer tabiuiy obpamMieHieM, CETKON 1 LIBETOBBIMH
TabJIMIIbI noMetkamu. IlpesmaraioTcss BCEBO3ZMOMKHBIE CTHJIH aB-

TOMAaTHYECKOTO YKpalieHus: Tabauibl, BHIOpaB OJMH U3
KOTOPBIX MOJKHO OBICTPO MOJYYUTH O(OPMIEHHYIO Ta-
OJMILY B COOTBETCTBHH C TIPE/IJIOKEHHBIM 00pasioM

Packpacutsb 1iBeTOM HY’KHBIE SYEHKH MOYKHO, BBIJIEJIUB UX ITOJICBETKOM
¥ BOCIIOJIB30BaBIIKHCh KoMaH/0i Ipanuiml 1 3anuBka B Menio @opmar.

Wanmocrpaiuu B Tekcre (KapTUHKA, PUCYHKH, CXeMBbI) MOKHO yCTaHaB-
JIMBATh B TEKCTE ¢ MOMOIIBIO MeHIO BeTaBka 1 HHCTPYMEHTOB BCTPOEHHO-
r0 PHCOBaHUS B PEIAKTOPE.

CHayana mo3HAKOMUMCS € BO3MOXKHOCTSIMHU PHCOBAHHSA, IIPEIONKEH-
HBIMH CaMO# cpeoii penakTuposanus. /st 9T0ro HEOOXOIUMO OTKPHITh
Ioprdens uacrpymenros B Menio Bup, Ilanenn vHCTPyMEHTOB, a 3aTeM
<BBUIOMKHTH» HA KpaH juist yaobHoi paborsl uHCTpyMeHTH PHCOBaHME
u Hacrpoiika uso0paxxenus.

Bee pricoBaHHbIE 00BEKTHI UMEIOT PAMKY JehopMAaliK, MOTSHYB 3a Y3JIbI
KOTOPOIi, MOKHO U3MEHHTh pasMep u3o0pakeHHs: u Ae()OPMUPOBATH €ro,
cxumast ¥ pactsarusast. [Ipu oToM eciiu paMKa COIEPIKUT IKeNThIH Y3eIoK,
TO MOKHO H3MEHATDh (hopMy H300pasKeHHsI.

Ocobo oTMETHM MOJIOKEHUE KapTUHKU B TekcTe (Tabir. 4.6).

B Hacrpoiike nao0paxenus comepxurcs komanna Oo0rekanue.
ITo3HakoMbTECh ¢ BUaMH 0OTeKaHusA. PacCMOTpHUTE MILIIOCTPHPOBAH-
HBIE CTPAHHUIBI JII0O0ro yueOHUKA U IIOCTapaiTech OMpe/Ie/IUTh, KAKOB
Buj obTekanus s Hux Obu1 Boibpan. Ilapamerp bes obrexanus,
BBIOPAHHBIN JJISI PUCYHKA, TO3BOJMT CEIaTh PUCYHOK (hPOHOM, Ha
KOTOPOM MOKHO YCTAHOBUTH TEKCT.

B TEKCTOBBIX pejlakTopax MOJKHO OCYIIECTBJISATh BCTABKY 00bHEKTOB
(MUTIOCTpAINil) U3 UMEIONUXCS KOJUIEKIMIL. ITH KOJUJIEKITHH WX MTOCTaB-
JISIOTCS. BMECTe ¢ TIPOrpaMMHON Cpeoi, WK pasMelainTcs B JAPYyrUx
(haitiax, B ToM umcie Ha guckax, B Marepuere. PaceMoTpum npeisiosKeHHbie
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Tabauma 4.6

Komannga MeHo
«Pucopannes

Onucanune

JlonmoaHUTeTBHEIE
BO3MOMKHOCTH

Keanpar, npaMoyroms-
HHK, KPYT, OBaJ

Pucyer Ha nucre reo-
Merpuyeckue huryps
KPYT M TIPAMOYTOJIb-
HUK, IIPH 9TOM HX
MOHO fedopMupo-
BAaTh

Pucyer TeHbIO, yCTaHABIH-
BaeT obbem

OTpesok u cTpeiika

Pucyer npsmyio Jm-
HHID HJIH JJHHHK CO
CTPEJIKOil Ha KOHIE

Onpeznensier TOAUMHY JIH-
HHHW, B JIHHHH, BHO
CTPENKH

Astodurypsr:
JIMHUH
OCHOBHBIE (DPUTYPBI
OJI0K-CXeMbl
3Be3/[bl M JEHTEI

(bUrypHBIE CTPEJIKH

Bribupaet npsimbie
¥ KPHBBIE H IIP.

Packpammsaer, HacTpauBa-
eT 110 OTHOIIEHHUIO K TeK-
CTYy, Bpalaer

V—

HeiicTust (NOpsIoK)

YcraHasauBaer Ha
nepeaHuii (3aaHui)
IUIaH, TepPey TEKCTOM,
3d TeKCTOM

Odopmisier cBUTOK
C TEHBIO 34 TEKCTOM

Koanekuus WordArt

Beibapaer niakatHbie
CTHJIM [Tl 3ar0JIOBKOB

Bpamaer, ycranasansaer
(opMy HAAMKUCH, LBET H IIp.

E@mm@@m

Beraska, Hajgnuch

Veranasaueaer TEKCT
B JIOOOM PUCYHKE

Bpamaer, onpenenser
mpugT, 1BET
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B Menio kosiekimu WordArt, auarpammbl, aBrourypsl. OObeKThl 9THX
KOJJIEKIIMI OKA3BbIBAIOT IIOMOLIbL B MOArOTOBKE IIJIAKATOB M CXEM, KOTOPbIE
TaKKe ABJASIOTCS TEKCTOBBIMH JIOKyMeHTamMu. Hiuke onucasbl HHCTPYMeH-
ThI PadOTHI C HUMH.,

PHCYHOK TIONa/IeT U3 KOJUIEKITHH WM BEIOpaHHOro (haiiia B TEKCT, eC/Iu
BBIOpPATH € MOMOIIIBIO MBIIIIH U YKa3aTh KoMaHy Berasurb, O1HAKO PHCYHOK
HYKHO BHEJPUTH B TEKCT Tak, YTOObI OH He Hapyuwia GopMaTHPOBaAHHE
B abzaiax. /{Jisi 9TOro MCHOMB3YIOT HACTPOHKH PUCYHKA: pasmep, odbmexarue,
ueem.

PUCYHOK PacrioioKUTCS B OKPYKEHUH PAMKH C Y3€IKAMU HACTPOHUKH,
eCJIM IIEJKHYTh HA HEM MBIIIBIO. Y3eJIKaMu Peryaupyercs pasmMep, Ipous-
sonuTest niedopmarust. Jlns epauenus w nogopoma Hy;KHO UCIIOIB30BATh
Te Y3€JIKH, KOTOpPbIE MOMEHSIOT 1BeT, a 00TeKaHue HAaCTPOUT PHCYHOK Ha
YCTaHOBKY €ro B TeKcre B BhiOpaHHOM MecTe. [lanee motpebyercs: TOMbKO
Ballle JKeJaHKue MCII0Nb30BaTh OTH HHCTPYMEHTBL.

E@ﬁ BDI‘IDDCI:I H 3ajaHWA

1. Kakue pyHKIMH TEKCTOBOIO PEJaKTOPa M IIPOIECCOPa MOJKHO OTIPEAETUTE KAk
obmue? Bocnoapayiirech s orBeta peaakropamu «bioknors 1 Word.

2. Kakue HHCTPYMEHTAJIbHBIE CPECTBA MEHIO TPEAYCMOTPEHEI /IS MOJIETHPOBa-
HHS TeKCcTa?

3. Yro taxoe abzall Kak CTPOHTEILHEBIH MaTepuan TekeTa? Kakue BUJIBI HACTPOEK
npeycMoTpensl /i7ist abzaia?

4. Kakue KI0uYeBble MHCTPYMEHTHI JUTIsI MOJICTHPOBAHUS TEKCTA MMEIOTCA B pelak-

tope Word? KakoBbl BOSMOMKHOCTH 9THX HHCTPYMEHTOB M KaK OHH [TOMOTAI0T

MOJIETTUPOBATH TEKCT?

Yr0 Takoe MHTErpHpoOBaHHasA nporpaMMuas cpera? ObocHyiiTe cBOil OTBET Ha

OCHOBE CTaHIapTHHIX npuaoxkennit Microsoft Windows man Open Office.

I_:.J'J.

MNpoekTHOoe 3ajaHue

[Tocrpoiite Mmogenn «Adumar n <«Tearpansuas nporpammias. [loarorossre
naaH oopMaenusa adMing W MPOTPAMMKH B TEKCTOBOM pefaktope. [lust nporpam-
MK MCIIOJAb3YHTe MHCTPYMeHTh «Tabmuias i JABYXKOMOHHBINH TEKCT, IPHYEM
opuenTaiuio dymaru Bossmure anbOoMHYI0. Torga MOKHO OyAeT CIAOKUTDL HPO-
rpaMMKY TIOII0JIaM, a Ha BHENIHeH CTOpOHe pacriedaTath PUCYHOK K Hell. Berapky
PHCYHKA MOKHO C/IeJaTh U3 (pailia, MPHUTOTORJIEHHOrO CaMOCTOATEIbHO, HATIPHMED
B pemakrope Paint, wau na Muarepnera.

st ahuium Benosne3yiTe NOPTPET BRICTYIAIOIIETO, KOTOPBII MOKHO OTCKAHM-
poBath ¢ ororpadun.

Pacnieyaraiite nporpaMMKy Ha NPHHTEPE M JaJee MOXKETE MCIIOAL30BATh KOIIH-
POBAJIBHBIHN anmapar JUIs NoJYYeHHsT HYKHOTO KOJIHYeCTBa IK3eMILISIpoB. Aduiury
PEKOMEH/IVeTCs] BBHITIOJHNUTh B 3MEKTPOHHOM BHJIE W Pa3MeCTHThL Ha caiire obpaso-
BaTEJBHOIO YUYPEKAEHHS B pasiiese MepoInpHsaTHil.
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4.3. Ucnonb3oBaHne LWIaOAOHOB AOKYMEHTOB U APYIUX
CPEACTB, NoBbillalowMX 3G PeKTUBHOCTL PaboTbi
C TeKCTOM

Bpl 103HAKOMHIKCH ¢ OCHOBHBIMH HHCTPYMEHTAMHA (prMHpDBaHI‘IF[
JIOKyMeHTa. PaccMOTpUM Telepb AONOJHUTEIbHbIE KOMAH/bl YIIPABJIEHU
TCKCTOM.

Illa6aou — 3T0 0COOBIN B/ JOKYMEHTA, PE/CTABJISIIONIHNA CODON MO-
JeJb U3aHHA H CIICHHAJBHBIC CPEACTBA LA U[I}UI]MHGIIHH HTOTrOBOIO J10-
KymeHTa 110 TUnoBoi cxeme. [llabnmon Moxker copepxkarh CiaeaylOlHe
DNEMEHTBI

o TeKcT uiau (popMaT, OMUHAKOBBIH VI BCEX JOKYMEHTOB HTOTO THIIA,
HAIIPUMED, AJIsA CJAYKeOHOU 3aMCKU UKW OTYeTa;

& CTHUIH;

®  JIEMEHTBI aBTOTEKCTa;

“  MaKpOCEI;

® MEHIO U IIPUCBOEHHBIE COYETAHMUAM KJIABHUII OIEPALIH;

@ IaHEJHW WHCTPDYMEHTOB.

[TTabmon «OOBIYHBIIY ABJISETCS YHUBEPCATbHBIM MIA0JOHOM, MOIXOS-
UM JJIs1 Pa3HBIX THIIOB JoKyMenToB. [1pu 3amycke nporpamMvsl Word wimm
Haxkaruu KHonku Cosgare co3/iaeTcsl HOBLIN ITYCTOH JIOKYMEHT, OCHOBAH-
Heii Ha mabaone «OObYHBIE». DTOT MAbJIOH MOKHO PelakKTHPOBATh,
'—ITDﬁH USMEHUTE CTAHJAPTHOC ClJDpMaTI’IpDBE.HI-’IE WIH COAEpPXKHMOC JOKY-
MeHTa. CyniecTBYOT 1abJOHbI JIJIS CO3/aHusT CIYKEOHBIX 3alIMCOK, TTHCEM,
Pa3JIMYHOTO poja pesioMe, HH(OPMAIMOHHBIX Olo/ieTeHel, (Gakcos, oT-
yeToB, nybukamuii u T./. 1[laboH Bo MHOTOM OIpeaeseT CTUIb TOKY-
MEHTA M 3aYacTVIO ero ycrenHocTs. Hanpumep, npaBuibHO cOCTaBIeHHOe
pesioMe Oe3yCIOBHO MOBBINIAET IIAHCHI IIPHEMa Ha padOTy €ro aBTopa IpH
NpoYuMx paBHbIX yeaoBusix. Memonsays mabuaon pesiome 8 Word, ero jo-
CTATOYHO 3AIOJHUTD, TIOCKOJIBKY BBI HOJAy4YaeTe B paboTy TOTOBYIO MOJIENb
ITOro JOKYMEHTA.

CHCTEMH H_IHG.TIOHDB IO PA3JIHYHBIM BHJI4AM ﬂ.OI{yMEHTDB TaKKe IIpei-
jaraercs B CHeluajibHoi nporpamMmmuoii cpenre MS Publisher, B kxoTopoii
TnpejcTaBIeHb MabJ0Hb! Ta3eT, AUIIOMOB, OYKIETOB W laske CTPaHHUIIbI
caiTa JiJisi MHTEPHEeT-Ta3eThL.

DJIEKTPOHHBIH TEKCT ¢ THNEPCCHUIKAMHE B OTJIHYHE OT TEKCTA, NMpeaHa-
3HAYEHHOrO AJis1 OYMaykKHOTO THPAKMPOBAHUs, KPOME BCEBO3MOIKHBIX
odopmuTensckux ahdekToB mossossier ohoOpMUTH GBICTPBIE TEPEXOIbI
K HykHOU nHopmaruyn. Ecamn Bam npu pabore ¢ OyMaKHON KHUTOM TTPH-
JAETCA HCKATL HYXKHYIO CTPAHMILY IO OIVIABJACHHWIO, TO KOMITBIOTEDHAA KHH-
ra mepenuieT Bac K 9TOH cTpaHuile aBToMatuyecku. [[jd aToro B TekcTe
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Tabnuuma 4.7

Komanpa menio «Beragkas Onucanue
Paspeis Ycranasnusaer B JOKYMEHTE HOBYIO CTPaHMUILY
Homepa crpannig Paccrasaser cTrpanuibl Ha JUCTaX B YKa3aHHOM
MeCTe, HAYHHAA ¢ YKA3aHHOTO HOMEepa CTPaHHI(BI
Hara n Bpemst YcranasiuBaer Jaty ¥ BpeMs 1o obpasiy
IMepexpecrnas ceplika YeranaBnuBaer cebIIKY € aBTOMATHYECKHM Tepexo-

JIOM B HYKHOE MECTO TEKCTa: Ha CTpaHuIy, absaiy

Ornapnende U ykazarean | YcraHaBiIHBaeT B TEKCTE OrJaBJeHHe ¢ aBTOMATH-
4ecKOH COOPKOI YKA3aHHBIX 3ar0JIOBKOB 10 YPOB-
HAM TIOJYMHEHHOCTH, OCYIiecTBIseT cOOPKY
OTJIABJIEHUS] PUCYHKOB, TabuHIl

['mnepceninka YceraHaBnMBaeT CBA3L JOKYMEHTA ¢ APYruMu haii-
Jamu

HCIIOJIB3YIOTCA THITEPCCBUIKH HJIH HHCTPYMEHT «OrnaslieHHEes. FHI'IEPECBIJI'
KM MOMHO YCTA4HOBHUTL B TEKCTE C INOMOUIBIO KOMdAH/ABI MEHE) BCTHBEE,
IlepexpecTHas CChUIKA.

PaccMOTpUM co3flaHMe OTJIaBJEHHsS B aBTOMAaTHYECKOM peKHUME
(tabu. 4.7). ITo NOJIE3HO HAYUUTHCA JeaaTh s odopmiaenus pedepa-
TOB.

g HaGepure Texcr pedpepara. PaccraBbre HOMepa CTPAHMUIL ¢ IIOMO-
ubio MeHio Beraska xomanyoii Homepa crpanun.

Boizesennpiii ab3all, cojepxkaiiuii TEKCT 3arojioBKa, HeOOX0IUMO
OIIPEEIATH CTHIIEM YposHs 3azonoska. HoMmep YPOBHS MOKa3bIBaeT CTEMeHb
ero BasKHOCTH.

Korza Bce 3arosioBKM HazHAYEHbI, MOJKHO TIPUCTYIATh K cOOpKe Orjas-
genus (taba. 4.8). /lns sToro B Mento Beraska neobxoaumo BeIOpaTh KO-
Manny OrnaBienne U yKkasaTeu.

Tabnuua 4.8
Haerpolky KoMaH/b
p U Onucanme
«Ornasienye W yKasaresins
Ornasiaenue ITepexon B pexuM CO3[aHmsl OraBIeHus
Bun Boibop mabnona oriaBaeHus U3 moKasaHHbIX
B 00Opasie




Oxonuanue maba. 4.8

HacTpoiikn KoMaHIb

Onucanue
<QriapieHne U yKasaTeans

Yposuu Ykazanue, 10 KAKOr0 YPOBHS 3ar0JIOBKOB
(hOPMHUPYETCs OrNIABAEHHE, T. €. MOKHO
BKJIIOYATh B OIJIABJIEHHE HE BCE YPOBHHU
3aro0oBKOB

WnmocTpaiuu ITepexox B pexuM CO3AAHUST OTJIABIEHUS
PUCYHKOB M TabJIHIl

Ilycte Bam pecepar comepxut ase raasbl. Hazpanuio xaxaon
rJiaBbl Ha3HAUbTe ypoBeHb 1 3aronoBka. [1aBa cOMEPIKUT HACKOIBKO
pazzenos. VIx Ha3BaHHSAM Ha3Ha4bTe YPOBeHb 2 3arosioBKa. B mapa-
rpade MoxkeT OBITH MYyHKT. Ero Haspauuio HasHaubTe YPOBEHb 3 3a-
rOJIOBKA. Y CTAHOBUTE BBIIEJICHHE B 3aroJIoBKax pedepara U HazHayb-
T€ UM YPOBEHb 3aroJjiOBKa ¢ IMOMOINbI0 KoMaHAbl CTHIB B MEHIO
Mopmar. MoxHO crenaTs 9T0 ObICTPEe, HCIOAb3YSI MEHIO CTHIEeH
B BEpXHeH yacTu akpana (puc. 4.6).

Puc. 4.6. OkHo makeToB (lwabnoHoB) nporpammbl MS Publisher
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OrraBnenne MOKHO IepejiesiaTh B Ji000it Moment. [lyist atoro ciemyer
YCTAaHOBHUTEL KYPCOP Ha OIVIABJIEHWH H BHOBDL BBINNOJITHHTL KOMAaH/IY Or.nan-
Jenue U ykasateinu, BpiOpaB 3aTeM jielicTBHe 3aMeHHTb. AHAJIOTUYHO
MOMKHO CIE/J4aTh OrjdaBJgcHME pHC}J’HKDB, TEI.6.J‘II“[I.[.

Berasbre cebliku Ha JauTepatypy. Habepure criicok Jiuteparypbl
(pucyHKOB Wi TabJWIl), @ 3aTEM B TEKCTE YCTAHOBUTE CCBHLIKH, MC-
mosb3ysl kKoMauay IlepexkpecTHble CCbUIKM M HACTPOMKH IIO THIIAM
ccpliok (absar, pucyHok, tabiuia) ¢ BeIOOpoM HeOOXOANMOIT KHHTH
(pucyHka wiau TabaUIbI) H3 CITMCKA C TTOMOIIBIO MBIIIIH.

Yro npeacrasaser coboii mabaon? B Kakux ciayyasix OH MCIOJIb3YeTCs?
Y10 Takoe rHIepcchlika? B KAaKMX Cydasx OHa MCIONb3YeTcs?
Kakue xomanjbl copepaut Menio Beraska? Oxapaxrepusyiite Kasiblii ane-
MEHT.

4. Wcnonsays mabmnonsr Word, oopMute csoe pesiomMe, BUSHTHYIO KAPTOUKY.

i Bonpocbl u 3agaHus
1
2
3

m NpoeKTHOe 3agaHue

Boinonuure npoextel: «Pedepars u «Crarpa ana xondepenipus. Odopmure
PacCTAHOBKY CTPaHUI, cOOPKY OIMIaBJIEHHS, CIIMCOK JIMTEPATYPHI, YCTAHOBUTE CHO-
ckd B Tekcre. Berasbre pHcyHKH, Tabuuiel, 0hOpPMUTE CXeMbI C MTOMOIIBIO ABTO-

(uryp.

4.4. Mporpammbl AAA BEPCTKU OPUrHHaN-MAKETOB

TexcToBble TIPOLIECCOPHI TIPUMEHSTIOTCST B TIOMUrPpaui B KHUTOU3/IAaHUH.
Jnst atux ueseit umelorcs npodeccHoHaIbHbIe IPOrPAMMHBIE CPElbl — U3~
aamEJIbC?CME cucmemst, NpeJlHa3Ha9Y€HHbBIE IJA BEPCTEH 3JEKTPOHHBIX
OPUIMHA-MaKeTOB KHMUT, TOTOBBIX /Ul TUPXKUPoBaHHs B TUorpaduu. Onu
MO3BOJISIOT TIPO(MECCHOHATBHO TTOATOTOBUTH K MyOIMKAIME KHUTY, yueOHoe
rocobue, COOPHUK CTUXOB, PEKJIAMHBIH TIPOCHEKT U IPYTYIO NoJmrpadude-
ckyio npoaykiio. Ilonpobyem cebst B ipodeccun BEPCTATbIIHKA.

JUis coszianus pasiiMyHoro poja myOsMKanuil B HacToAIee BpeMs Cy-
IIECTBYET LEJbIH DS/l U3AATEIbCKUX CUCTEM, CPEIH KOTOPBIX MOXKHO BBI-
neauth Publisher, PageMaker, QuarkExpress, Corel Ventura u ap. Bee atu
[IporpaMMHBIe NPOAYKTHI PyCH(MUIIMPOBAHEI, TaK YTO MX HCII0Jb30BaHHE
HE MMPpeACTABJIAET 60ﬂb]ﬂ0ﬁ CJIOMHOCTH.

Jlnst paspaboTky opurHHaj-MakeTa nmybamKaiuu BeiOepeM H3faTelb-
ckyio cucremy Adobe PageMaker. JleMOHCTpaIlMOHHYIO BEPCHIO 9TOH CH-
CTeMbI MOJKHO MOJYYUTh Ha O(UIIHAIbHOM caiite Kommanuu Adobe: www.
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adobe.com, Jlns storo tpebyercs ¢ nmomomnibio Gpaysepa 3aiiTv Ha yKazaH-
ioiit caiit B pasgen Downloads/Trial Downloads u BbiGpaTh unTepecyio-
it Bac nmpoxyxr Adobe PageMaker. [anee HeoGX0MUMO 3aperucTpupo-
BATHCSI HA CTPAHUIIE 3ATPY3KH, YTOOBI MOJYIUTH BO3MOKHOCTE 3aIPY3UThH
JICMOBEPCHIO TIPOTPaMMBI JIJIsl ee CBOOOIHOTO MCIIOJNB30BAHUS B TEUEHHE
30 nueit.

Camoe riiaBHOe [P CO3MAHIH MyOJIHKATIAN — ONPEIETUTh TIapaMeTPh
JUISL MOJIEJTHL BALIero IOKYMeHTa, Takue Kak opMaTt, OpUeHTAIHS CTPaHHMIL,
pazmep noJseit u T.a. st 3TOro HEOOXOAMMO 3aNyCTHTh MPOTPaAMMY
PageMaker u Boibpars B Menio @aiin (File) komanny Hossili (New)
(puc. 4.7).

Jlanee ciefyer BBITOJHUTH TOJTOTOBKY OPUTHHAJI-MaKeTa, 3a/laB He-
0bxoaMMBble apaMeTphbl CTPaHUIl B nosiBuBIIeMcs: okie <«Ilapamerpsi jo-
kymeHtar (Document Setup). [last aToro Tpebyercst BBITOJHUTD CJAEAYIO-
e JIeHCTBUSL:

1) B obnactu «Mopmar» (Page Size) BuoibpaTh O/(MH M3 Ipe/TaraeMbIx
CTaHZIAPTHBIX BapuaHnToB Oymaru, nanpumep A4. IIpu aToM pasmeps
cTpanuil OYAYT aBTOMATHYECKH MMOKa3aHbl B TOJISIX OKHA 9KpaHa
B obsactr «Pazmep» (Dimensions);

Puc. 4.7. 3apaHne napaMeTpoB cTpaHuubl B Adobe PageMaker
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Puc. 4.8. Co3gaHune nyénukauuu B Adobe PageMaker

2) BbiOpaTh Buj opuenranmuu «Kumxnasy> (Portrait/Tall) wim «Ans-
bomuas» (Landscape/Wide);
3) BBecTH pa3Mepsl MoJsiell TeKcTa Ha cTpanuie B obmactu «Ilosss
(Margins);
4) mocne BBefieHus napameTpoB Haxkath KHONKY «/IA» (OK) (puc. 4.8).
Jlasiee, UCIOJIB3YSI OCHOBHYIO MAHEh HMHCTPYMEHTOB, BB CMOJKETE Ha-
6upaTh TEKCT CTAThH, MEHsS 0 HEOOXOMHUMOCTH MIPH(TH U IBETA, BCTaB-
asTh rpaduyeckue IPUMUTUBEL i T. 1. [liist 6osiee nogapobHOro 03HaAKOMJIe-
Husa ¢ GyukuuaMu 1 BoaMmoxknoctsaMu Adobe PageMaker pexomenayem
BaM aKTHBHO MCIOMB30BaTh (hailiibl CIPaBKU MPOTPAMMEBL
ITocste okoHuanust paboThl HaJl CTATHEH BBl CMOJKETE PACIIEUaTaTh ee Ha

npunTepe, Boiaa B mynkt Menio Maiin (File) u Beibpas komanny Ileyats
(Print).

m KypcoBoi npoekr

Boimonnure KoEeKTHBHBINA KYPCOBOH NPOEKT «IDJIEKTPOHHAS TeTpaib 110 MH-
(popMaTHKe», B KOTOPOM OTPasuTe BCE 3a/laHus U3 yUeOHHKA B 2IeKTPOHHOM BHJIE
[I0 Mepe UX HAKOIUIeHMs], pasMeCTHUB UX Ha JIHUCKe obmero nonbsopaumnsg. Takoit
KYPCOBOI1 IPOEKT MO3BOIHT cPOPMUPOBATE IEKTPOHHOE MPUIOKEHNE K yIeOHIKY
B BHAE MMIPHMCEPOB PelllenAa BCCX Saﬂﬂﬂﬂﬁ.
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4.5. TexHonorus o6paboTKu rpadpuueckKou
uHpopMaLMm

Ipaduyeckue peakTopbl — 3TO IMPOrPaMMBI Uit pabOTHI ¢ PHCYHKOM
B rpaduyeckoM pexume paborsl MoHuTOpa. C rpaduyeckuM aKpaHOM
yaA06HO paboTaTh ¢ IIOMOMIBIO MBIIIH, KOMIIBIOTEPHOTO Iiepa, rpadruianmie-
ta. CymecTtByeT 60JIbIIIOE KOJTUYECTBO MONIHBIX ITPOrPAMMHBIX CPEICTB
s obpaborku usobpaxenuii: Adobe Photoshop, Adobe Illustrator,
Corel DRAW, Macromedia FreeHand, Inkscape.

BeisichumM obnipe npuHIEITBL paboThl ¢ H300paskeHneM Ha KOMITBIOTEpPE
¢ MOMOIIBIO TpocTeiimero rpaduyeckoro pejakropa Paint, moMus 0 TOM,
YTO ATOT PeJlaKTOP M3 CTaHAApTHOTrO npuiokenus Windows sisercs
JaCTBIO MHTEIPUPOBAHHON cpejibl pesakTopos (puc. 4.9).

[Tpu BXOZE B pedakTOp U CPaBHEHHH €r0 OCHOBHOTO MEHIO KOMaH
C MEHIO TEKCTOBOI'O pPefakTopa CTAHOBUTCS SICHBIM, YTO KOMAaHJ (bl MEHIO
Maiin, Bun u MoMomp octanuch HemaMeHHbIMK. Kak 1 BO Bcex pelakTop-
CKHMX Cpejax, HaM Heo0XoauMo pabotaTh ¢ (aiyioM, pacKpbeIBaTh WU
IPSTaTh HAa KpaHe HHCTPYMEHTHI TIPOrPaAMMBbI M ITOAYYaTh rmomonis. Maii,
KOTOPBIH co3aeTcs B rpapuueckoM pejlakTope, UMeeT APYroil THIl — 3TO
rpacbuyeckuit paitr. OH coAepKUT KO/bI KOOPAUHAT ITMKCEJIOB KaPTUHKH
M KOZBI [IBETOB 3TUX THKcea0B. COXPaHUB CBOIO MEPBYIO KapTHUHKY, Ha-
PHCOBAHHYIO C MOMOILBIO MBIIIH, BBl yoeaurech, 4To cosan Qaitn, conep-
samuit pucysok. Tunbt daiinios Mb1 06-
CysK/Ia/i paHee, OHH MOTYT ObITh TAKMMU:
PCX, BMP, TIF u ap.

Menio MuOTUX rpauyecKux peaKTo-
poB umeer obIHe MHCTPYMEHTHI 0Opa-
6orku uzobpaskenus (tabm. 4.9).

Habop uBeToB aKpaHa INpeicTaBJisi-
0T coboit narumpy uzobpaxcenus. Kax
U Y XYI0KHHMKA, OHA BBIIOJHEHA Ha
9KpaHe B BUJIE MEHIO ¢ HabOpOM Kpacok.
Ho B ortauyue OT MaJUTPBI XYHA0KHIKA
najguTpa rpadudeckoro pejakropa co-
JEPHKUT elte oOpasIfbl Y30POB, 3aM0KEH-
Hpie B MeHI0 pepaktopa. Heobxomumo
HOMHHTB, YTO «OymMaroiis Miam <«xoJji-
CTOM» CJIY:KHT caM 9KpaH, Ha KOTOPOM
BBl PUCYETE IBETOM KOMIIBIOTEPHBIX
WHCTPYMEHTOB: Kapaujaiia, (ioMacre-
pa, asposonu uianu kuctu. lloaromy s Puc. 4.9. Untepdeiic nporpammb
9KpaHa CYNeCTBYIOT MOHATHUA «iBeT Paint
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Tabauma 4.9

Wucrpyment Onucanne
Kapanzan, KHCTh [IpoBoaMT JAMHUIO HA DKpaHe — CJIE OT
TiepeMeIIeH A MBIIH TIPH HAKATOH JIeBOi
KJIaBH1lIe
JlacThk Crupaer Ha 9KpaHe 1BETOM, YCTAHOBJIECH-

HBIM B MaJATRE

Bayvk win 6aHka ¢ Kpackoi BEIMOJHAET 3a1MBKY BRIOPAHHON KpPacKoii
10 KOHTYpa PUCYHKA

Kpyr-osan Pucyer Kpyr ujin oBaji Hy’KHOI'O pasMepa

KpagpaT-npsaMoyroabHuK PucyeT KBajipaT WJIH NMPSAMOYTOJILHHK

[Ipsamas nuaud [IpoBoauT MUHUIO — JTUHEHUKY

Kpusast muaus [TpoBOAMT NHHUIO C UCKAKEHUEM, KaK Ha
JIEKAJIO

Hoxnuisr Bripesaer yacTh pHCYHKa

Ouuerursd Ouniaer Bech 3KpaH

[Tanurpa Kpacox [NokasbiBaeT KOpoOKY ¢ KpackaMu

dona» u <«uBeT pucyHka» Ha 3ToM (hoHe. Ecnu BB 3aka’kuTe 9TH I[BeTa
OJAMHAKOBBIMH, TO HE YBUAUTE PUCYHKA, TAK KaK OH COJbeTcsl ¢ (DOHOM.

[[BeT UTYPBI MOMKHO U3MEHUTb — 3@AUMb €T0 KPacKOW [0 KOHTYypa.
Yacro ass1 9TOr0 MCIOAB3YIOT MUKTOTPaMMy MHCTPYMEHTa B BHJE JICHKH.
Ho nomuure, eciu B KOHType GUrypbl €CTh paspbis (XoTs Obl OfMH He3a-
KpalleHHbIH IIHMKCEeJ), BCA KpacKa pacTedyeTcs M3 KOHTypa M MCIOPTHUT
pucyHok. Kak y3uare o Hammuuu paspeiea? MoXHO NOCMOTPETH TIOA03PH-
TEJBHBIM YYaCTOK B PeKMMeE JAyna W 3ajaTaTh npopexy!

BeiBaer, 4To B IOpPbIBE TBOPUECTBA MbI HepeM He Ty Kpacky. B orsinune
ot Gymarm, rje npuaeTcs 6paThes 3a Ies10 3aHOBO, HA KOMITBIOTEPE MOJK-
HO omMenums owubounoe deticmeue, NUCTIONb3Ys COOTBETCTBYIONLYIO YCIY-
ry — Ormenntp B Menio Ilpaska. OGparure BHHUMaHKe, YTO 3Ta yCJayra
ABJISIETCS 9acThI0 MHTETPUPOBAHHOM CpPeZI, T.e. IPHMEHHMA B JIIOOBIX
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PEIAKTOPAx, B TOM 4YHCJIe Jiisi paboThl ¢ TEKCTOM, YHCJIOBBIMH JaHHBIMH,
IIPU peTaKTHPOBAHMMN 3aIHceil B a/1eKTPOHHBIX Tabiumax. IIporpammuas
cpeia TOMHUT HECKOJBKO IIaroB, KOTOPbIE BBIIIOJHSINCH BaMU B cpeje,
H, OTMEHA4 JIeMCTBUE, Bbl MOKETE BBIIIOJHUTH 3Ty YCJIYI'Y MHOIOKPATHO,
BEPHYBIIMCH K TOMY MOMEHTY, C KOTOPOTO CYMTAeTe BO3MOKHBIM HAaYaTh
paboTy BHOBB.

Hebomnbiryio omubKy MOXKHO UCIIPABUTD C MIOMOIIBIO JacTuka. IIpuyem
JIACTHK Ha KOMIIbIOTEpe MOJKeT npuobperath 1per Oymaru! Ctupaenn He-
BEPHBIH DHCYHOK, a HA CaMOM JieJie 3aMa3biBaelllb ero 1seToM doHa.

axe mpocToil rpaduyecKuii pelakTop COAEPKUT MHCTPYMEHTSI, T10-
3BOJIAIONINE PEJAKTHPOBATh PUCYHOK, YIDABJIATL UM: MEHSTh PasMep
(MacurtabupoBars), gedopMupoOBaTh (CKUMATL M PACTSATMBATD), IIOBOPA-
YHBATh, OTPAXKATD.

Omnucanue TUMOBBIX KOMaH[A rpadHyYecKux pefakToOpoB IIPUBEIEHO B
tabm. 4.10.

Tabauma 4.10

AHCHHSA JI0 €TI0 YBEJIH-
YEHHA ¢ BHIHMBIMH
IMHKCEJaMH

-
‘ Komanna Onucanue BoamoskHOCTE
|
E Menio «IIpaBkas
!
i
E TMCHHTE TMEHa OITHOOYHOD IBHMKEHME I ramM
e O GouHOTO IIpo eHue 1o 1ara
* AercTBHS JeiicTBHIH Hazaj
Macuirab [pubmkenne usobpa- | Koppekius u306paxKeHus 1mo

IMMHKECEIaM

IToxazars ceTky

KJieTka MUKCEeNoB Ha
sKpaHe

[Tokas mycTpIX M 3aKpalleH-
HBIX MUKCENI0B, KOTOPBIE
MOYKHO PEIAKTHPOBATE

Komuposats

Konuposanue Beipesan-
HOTO (pparMeHTa B 1po-
MEKYTOUHYIO TTaMAThH

Berasuth

BeraBka Ha 9KpaH M30-
OpaskeHust 13 IPOMENKY-
TOUYHOH IMaMATH

Mopmuposanue «bydepas
(npomMexKyTOYHOM BpeMeHHOU
obJacTH) NMaMATH, B KOTOPOM
XpaHutcst pparMeHT U U3 Ko-
TOPOTO €r0 MOXHO BOCCTaHaB-
JIMBATH HEOIPAHUYEHHOE YUCIO
pas, T.€. MOJKHO OCYIIECTBUTh
MHOTOKPATHOE KOIIMPOBaHHEe —
pasMHOKeHHe (parMeHTa
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Oxonuyanue mabdn. 4.10

Komanna

Onucaunue

BoaMo®XHOCTE

Mermio «Pucynox

[ToBepuyTh

Ilepememenue BuIpe-
3aHHoro hparMeHTa pu-
CYHKA HA YTOJI, YKa3aH-
HBII B HAcTpoiKax

Bpamenue ¢gparmenra, uto
1O3BOJISIET IIYTeM MHOrOKpaT-
HOTO KOIMPOBAaHHA C TIOBOPO-
TOM c(hOpPMHUPOBATL OCECHMME-
TPUYHBIE Y30PHI U3 OJHOIO
tpparmenTa

OTtpasuthb

CuMMmerpuyHoe oTob-
paskeHHe BbIPE3aHHOro
(parmentTa

Orpaskenune (parMenTa 0THO-
CUTEJIbHO TOPH3OHTAILHOH JIH-
HHH ¥ BEPTHKAIBHON JHHUK

PactsanyTtsb

Pactsaxenue u coxarTue
10 TOPU3OHTAIH U Bep-
THKAJIH

Hedopmanus pucynka

HaxmoHuTh

Haxson Ha rpamyc, yka-
3aHHBIH B HACTPOMKAX

[Morepst npu Hakaone par-
MEHTa YETKOCTH M300paKeHus
M3-32 UCKAKEHUST: PACTSIKEeHUS
BIOJIE HAKJIOHA

ATpubyThl pUCYHKA

Yeranoska pasMepa
«OyMaru» JAJjsi puco-
BaHMSI

IKOHOMHS NAMATH, KOTOPYIO
3aliMET PUCYHOK, IIyTE€M Bbl-
Gopa pasmepa «Oymarus: 601b-
Mt pasmep «Oymarus» Tpedy-
et OosbLIel NaMATH

MoOKHO IPUMEHSITh MHCTPYMEHT M K 3apaHee YKa3aHHOI YacTH PUCYH-
ka. /[ aToro HEOOXOUMO C MOMOIIBI0 KOMITBIOTEPHBIX HOJKHHUIL (ITyH-
KTHUPHBIH NPAMOYIOJAbHUK WK IIYHKTHPHAS JIOMaHasi) OKPYKUTh MBIIIbIO
MJIF KOMITBIOTEPHBIM TI€POM BBHIOPAHHBIH (hPArMEHT PHCYHKA, 4 3aTeM TIPH-
MEHUTDH K HEMY MHCTPYMEHTBI YIIpaBiIeHus aTuM (pparmeHToM. BoipesanHbiii
(bparMeHT pacnosioen Ha «Gymare», KOTOPYIO MOKHO C/IEJIaATh HEITPpo3pay-
HOM M MPO3pauHou ¢ nmoMonibio komanabl Henpoapauneiii o B MeHIO
Ilapamerpsi.

2| Bonpocki u 3aganus

1. TIlepeunciaure obipe uHCTpYMenTH rpatduyeckoro pegaxropa. Oxapakrepu-
ayiiTe ux.
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2, CpaBHuTE TPAAMIIMOHHBIE MHCTPYMEHTBI XY/I0KHHKA C MX aHAJIOraMH B Cpeje

rpa)uuecKoro peraKTopa.

Kakast KoMana MCIonb3yeTcs it OTMEHBI IeHCTBHS?

4. BemosHuTe MOETHPOBaHNE H300paskKeHHit CHETOBHKA Kak dMOIeMbl HOBOTO -
HETO NPas3/HAKA € OMOIIBI0 HHCTPYMEHTOB I'padMueckoro pesakTopa (Kpyros
Pa3JMYHBIX Pa3MePOB H I[BETA).

o

MpoekTHOE 3afaHue

[Toaroroesre Mofenb aMOIeMBbl Bamiero 00pasoBaTeIbHOIO YIPEKIEHHS B Ipa-
(puyeckom pepakrope. MoxkeTe BOCHONB30BATHCA TPAPUIECKUM TJIAHIIETOM [
BBITIOJTHEHHSA PHCYHKOB € MOMOIIBIO CIIENHAJBLHOTO 1Iepa, 4 He MBI,

Ucnonbayiite aMbiemMy juis npoekta « BU3uTHAd KapTouKkas, U Yero BOCIOJb-
3YHTECh PEKHMOM BCTABKH M300PasKeHHsI B TEKCTOBBIH (Daiil ¢ BUSHTHOH KapToy-
KOM.

4.6. N'paduka B npodeccum

I'papmyeckue peakTOpPBI MO3BOJSIOT KOMIIBIOTEPU3UPOBATD ITPOQECCHi
XYA0KHUKOB-MYJIbTHILTMKATOPOB, PEKJIAMHBIX IM3aiHepoB, Xy10KHUKOB —
oopMuTesieit Kaur, aib60MOB, XyI0KHUKOB-MOJIETbepoB, web-/usaiinepos,
[lomorator oHy M B YepTekHOU npodeccnoHanbHON feareabHocTh. [Ipu-
MEPOM CJIy’KHUT KOMIIBIOTEPHAsI IPOEKTHAs CPeia, N03BoJIAIoNast 0OpPMIIATH
TUTAHUPOBKY JKWJIBIX M TIPOM3BO/ICTBEHHBIX noMerienuil. Ilycrs Bam kabu-
HET sABJsIeTCs paboyuM IOMeNeHueM, B ITAHUPOBKE KOTOPOTO YYHThIBA-
JIMCh CAHUTApPHBIE HOPMBI pa3aMelnennss 060PYIOBaHUs, HOPMbI MOKAPO-
u as1iekTpobe3onacHocTH. [laBaiiTe ¢ y4eToM 9THX HOPM PaccYHTaeM KOJH-
YeCTBO CTOJIOB ¢ 0DOPYAOBAHMEM B BallleM NOMEIIEHHN U CIIAHUPYEM X
pPacCTAHOBKY COTJIACHO TpaBHMJIaM TeXHUKH OezomacHocTu. [lepeunciaum
taxue npasuia g MKT-kabunera:
1) Ha omHO aBTOMaTH3MpOBaHHOE pabodyee MECTO AOJIKHO OTBOAMTHCS
otT 4 110 6 M?%

2) 3a/HsIsl MAHEIb MOHUTOPA J0JKHA ObITh obpalieHa K MOBEPXHOCTH
CTEHD, -

3) CTOJIBI IOJIZKHBI BBITIOIHATE POJIb 9JEKTPOOrPakIeHus OT NPOBOIKU
11 PO3ETOK IO/IKII0YEHUS] KOMIIBIOTEPOB;

4) BXopHas IBepPb NOJUKHA MMETb CBOOOHBIM HOCTYII OT BCEX CTOJIOB
KabuHeTa B 1eJIsIX M0KapoOe30nacHOCTH;

5) CBET Ha JOCKY /IOJIKEH MaJiaTh CJIEBa;

6) npenogaBaresb A0JUKEH CHETH JIMIOM Miu OOKOM KO BceM pabounmM
MecTaM JIJisl TTIOJTHOTO 0030pa paboTaiomux 3a 060PY/I0BAHHEM.
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Jlnist co3annst YepTeska MOKHO MCIOIb30BaTh rpahdecKuil pelakTop
Visio (http://microsoft.com/visualstudio/ru-ru/products/2010editions/
express, http://technet. microsoft.com/ru-ru/office /ee236295 (puc. 4.10).

IIpu pabore ¢ Visio 1mosp30BaTesNio JOCTYIIHEI HHCTPYMEHTBI, 0TOOpa-
skennpie B Tabr. 4.10.

Iogpobroe orucanie CpecTB MPOrPAMMHOI CPE/IbI a€TCs B PYKOBO-
CTBE TIOJIB30BATEJIs JIISI TIPOTPaMMHOTO NpojyKTa. Mcrnoab3oBaHue 9THX
HHCTPYMEHTOB J[0CTATOUHO OJIM3KO 110 crocoly npuMeHenuns B rpaduye-
CKUX PeIaKTopax.

OcobeHHOCTBIO TIOATOTOBKH JAOKYMEHTA B TpauIeckoM pelakTope
SABJISETCS TO, YTO OH MpeJHa3HaueH /IS BHIBOJIA HA YepTeKHyI0 Oymary:
BATMaH WM KaJdbKy. /[ 9TOro CymiecTBYIOT CHEIHaJbHBIe TIPUHTEPHI
v moTTepsl. [I10TTepsl MO3BOISIOT MOJIYYATD YEPTEKH BHICOKOIO Kaye-
CTBAa B aBTOMATHYECKOM PeXKHUME, OJIHAKO UX IMOJATOTOBKA BEAETCS Ha
KOMIIBIOTEPE B ClENMaIbHBIX rpaduuecKkux cpeax npodeccHoHaabHOTo

Ha3HAUYEHHSI.

B nocneanee spems mmpokoe pacipocTpaHenue noJyyiin rpadpuieckue
unctpymentsl pupmbr Adobe, B yactroctn Photoshop. B nem moxno 06-
pabaThIiBaTh KakK yiKe UMeIomHecs u300paskeHust, Tak U TOJyYeHHbIe HAMK
IyTeM CKaHMPOBAHHS HJIM U3BJICUEHHbIE U3 KAPT MaMSITH 1IU(DPOBBIX BUIEO-
umm dporoxamep (puc. 4.11).

e
=12

Type o gueston for help 5

*  Connect bo Microsoft Office
: Ol

1

o= Gok the lakest nows about using
g Vitio

S Autooostically update this st
] the web

g

| &

Puc. 4.10. Mutepdeic nporpammbl MS Visio
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Tabnuuma 4.10

Homep Hasznauenue Homep Haznauenue
1 Cosaarb pUCYHOK 16 Yumeubmuts mpudt
2 OTKPBITH PHCYHOK 17 | TommmHa JUHUAN
3 OTkpbiTh HABOP IPUMHTHBOB 18 Tun nunum
4 CoxpaHuTh PHCYHOK 19 Tun xounos AUHUK
] Ieuarns 20 Cxpyraenue yrios
6 ITpocmoTp nevatn 21 Tenn
8 ITepexon Ha TpeBILYIYIO 22 ITpussska
CTPaHHILY
7 ITepexon nHa creayonyo 23 [Ipuxnensanue
CTPaHMUILY
9 BoipaBHuBaHHe NIPUMHTHBOR 24 Veenuuurs Macmrad
(na axpaune)
10 | Coenunenue 25 | VMeHpmmTH MaciTad
(Ha axpane)
11 | BeprtuxanbHoe OTpakeHUe 26 Hopmanbubiii pesxxum
PEIAKTHPOBAHMS
12 lopuzonransioe oTpakenne 27 Pesxum pucoBanus mpUMHUTH-
BOB
13 | IloBopot nmo yacoBoit 28 CoesuHenyue NpUMHTHBOB
crpeske Ha 90°
14 | IlopopoT npoTuB 4YacoBOi 29 PesxumM pefaktupoBaHus
crpeaku Ha 90° TEKCTA
15 | ¥eeanuuts mpudt 30 PesxuMm BpameHust IPUMUTH-

BOB
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Puc. 4.11. Undposan dpoToKamepa

CKaHUPOBAaHME OCYIECTBISAETCS C MOMOIIBIO CIIEIUAIBHOTO BHEIIHETO
YCTPOMCTBA — CKaHepa M CrielaabHOM rmporpaMMel (puc. 4.12). B cucreme
Windows asis atoro npezsaraercst nmporpamyma MS Photo Editor. [lnst Toro
4yTOObI OCYIIECTBUTh CKAHMPOBaHKE, HYJKHO MOIHATL KPHIIIKY CKaHepa
U IIOJIOJKUTh JIMI[OM BHU3 PUCYHOK WM (ororpaduio, KOTOpyio Halo OT-
CKaHMPOBAaTh, 3aTeM 3anmycTUTh nporpammy MS Photo Editor. B menio
BeiOpars nosuimio File (dbaitn), a B oTKpHIBIIEMCS TIOAMEHIO — KOMaH/LY
Scan Image, nocie 4ero OTKpoOeTCs CIeHATBHOEe OKHO, B KOTOPOM IOKa
BUJIHO TOJIBKO U300paskeHue, CKAaHMPOBAHHOE paHee. 3aTeM BBITOJHUTH
KoMauy Prescan (mpeaBapuTesibHOE CKAHUPOBAHNUE), B PE3YJIbTaTe YET0 Ha
9KpaHe NMOABUTCS H300paXkeHue, Imojyieskaniee ckanupoBanuio (puc. 4.13).

Puc. 4.12. Cranep
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Puc. 4.13. Peaynbrar BbINONHEHUA Puc. 4.14. Boigenexnve yyactia n3obpa-
KomaHbl Prescan HEHUA

Pamka 0603Ha4aeT TOT yYaCTOK PUCYHKA, KOTOPBII OY/IET OTCKaHUPOBaH
C TIOMOIIBIO HAXKATOMH JIeBOM KHONKM MBIIK. Bl MOKeTe, peryaupys pas-
MepBI PaMKH, BEIOpaTh HY:KHBIH yuacTok (puc. 4.14). Tlocae yero caemayer
Ha’KaTh KHONKY Scan. B pesysibrate HauMHaeTcsi CKaHHpOBaHUe M300pa-
SKEeHHUsI, 10 3aBePIICHHUN Yero OHO TOSBUTCS Ha dKpane (puc. 4.15).

Teneps 910 H300pa’keHHe MOXKHO COXPAaHUTH Ha JWCKe B OZHOM M3
rpacduueckux opmaros, Hanpumep BMP, JPG, TIFF.

3amycrus nporpammy Photoshop, yepes menio @aiin, OTKPHITE MOJKHO
HOJAYYUTh HAll pUCYHOK. OUeBHIHO, YTO BBI3BIBATH €r0 HYXKHO ITOJ TeM
HUMEHEM, I10/{ KOTOPBIM BbI COXPaHUJIA €ro Ha JiUcKe. Tenepb MOKHO pe-
AaKTHpOBaTh pucyHOK. Hampumep, ucrnonssys komanabl MeHio Maobpa-
skenne, IloBepHyTh, 3epKaibHO MO TOPU3OHTANH, MOYKHO MOJYYUTh CHM-
MeTPHYHOe 110 TOpu3oHTaNMH n3odpaxenue (puc. 4.16), a ucrnonbays Ko-

Puc. 4.15. Peaynbtat cHaHUpoBaHUs Puc. 4.16. Peaynbrar noBopoTa W30-
n3obpameHmns BpameHns W 3epKanupoBaHMa ero no
ropuU3oHTaNK
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manasl Merio Maobpaskenne, IlosepuyTs,
ITosepuyTth Ha 90° o yacosoii crpeinke, —
nepeBepHyToe uzobpakenue (puc. 4.17).

[Tonb3ysich KOMaH/AMHU MEHIO, MOXKHO
3a/1aTh MacIITad ¢ IIOMOIIBIO KOMAH/{ MEHIO.
Kpome Toro, pazmep pucyHKa MOXHO M3-
MEHUTh W TPAJHUIIHMOHHBIM CIIOCODOM — BBI-
JIEJIUB €ro, YCTAaHOBUTH KypCOp Ha rpaHuIle
PHCYHKa /IO TOSIBJIEHUS 3HAUKA <>, a 3aTeM
[IPU HA)KATOM JIEBOM KJIABMIIIE MBIIIHA pac-
TATUBATH WM YMEHBIIATh.

CoBpeMeHHbBIE HHCTPYMEHTAJIBHBIE CPeJI-
CTBA YACTO HCIOIB3YIOT OUbIUOMEKU PUCYH-
Puc. 4.17. PeayneTat noopo- K06, KOTOPbIE MOKHO BCTABJISITH B TEKCTO-
Ta MBOBPAXKEHHS Bbl€, TAOJMYHbIE M UHBIE IOKYMEHTBL

Harpumep, B TekctoBoM peraktope Word
takas 6ubrmoreka HazbiBaeTcss Clip Art ' MOMHMO PHCYHKOB CONEDIKHT
KOPOTKHE BUJICOKJIMIIBI, KOTOPBIE BCTABJAIOTCS TaK Ke, KAK W PUCYHKH, T.€.
Bcraska, Pucynox, Kaprunku. Ber Mokere co3paBaTh coOCTBEHHBIE KOJI-
JIEKIIMH U300paskeHuil, IOMECTHUB UX B OTAEIbHBIN (Dailj, TOra X BCTaBKa
B IOKYMEHT Oy/ieT mpoucxXoauTh uyTh uHaue: Beraska, Pucynox, M3 daii-
Jia, MocJie Yero HeoOXOoAMMO yKa3aTh UMs (aiiia, B KOTOPOM BBl COXPaHu-
Ju cBou u30bpaxenus, Ouens yacTo KoieKun uzobpaxenuii popmupy-
10T 1o paszienam «Haykas, «Criopry, «OTapix», «Yuebas, rpynmupyst TaMm
COOTBETCTBYIOIME PUCYHKH. JTO 3HAUMTEIbHO oberdaer nouck. Kpome
TOTO, OTPOMHbBIE KOJIJIEKIMH PUCYHKOB Ha CaMble Pa3Hble TEMBI MOYKHO
Haiitu B ViHTepHere, /U1 9TOTO JyYllle BCETrO BOCIIOJIb30BATHCS TONCKOBBIM
cepsepom (Yandex, Rambler, Yahoo, Google u T.11.), 3a1as coorBercTByio-
e KpUTepun MoucKka, Hanpumep «KoMmbioTepHble KapTHHKHS.

Hexotopsie npuMeps kKapTuHok u3 kosutekiu Clip Art, nocesinieHHbie
TeMme «/KuBOTHBIE», IpeficTaBieHbl Ha puc. 4.18.

Puc. 4.18. MNprmMepsbl H306paMeH il MUBOTHLIX M3 KonneKuun Clip Art
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)| Bonpocbl u 3agaHun

1. Ilepeuncaure MHCTPYMEHTBI, MO3BOJAIONIME YIIPABAATL PUCYHKOM B Pa3HbIX
rpauyecKkux pelaKTopax.

2. Kakoe undposoe obopynosanne HeoOX0IHMO HCIOJIB30BATh U CO3/aHUA
ndposeix dotorpaduil, BULCOKIUIIOB, KOIHI PHCYHKOB?

3. 3ananue «babouka». Hapucyiite osas. BuipexbTe ero kak ¢pparment. Hakio-
Hute Ha 45°. OTpasure OTHOCHTENBHO ropusoHTAIH. CrpynmupyiiTe Kak KPbLIO
babouku. Beipexsre ero kax ¢pparment. OTpasure OTHOCHTENBHO BEPTHKAIM,
Odopmure 1BETOM.

4. 3apanue «O60u». Hapucyiite reoMeTpHYueCKHil y30p, KOMUPYIHTE BIOIbL TOPH-
30HTAIN.

5. 3apanwe <Ilnatok». Hapucyiite kBajgpar. Odopmure ero yzopom. Orpasure
BHM3, a 3aTeM BIipaBo. M3 wernipex mnetaneii cchopMupyiite miaaTok.

lNpoexTHOoe 3agaHue

«Xynomuuk-Moenseps. Menonsays rpadudeckuii perakrop, ohopMute B HeM
¢ TMOMOIIBIO JIMHHI «MaHeKeHbl» W «0JIeHbTEe> MX, UCIIOJIbL3YS 3ar0TOBKH MPIMOY-
roJIbHUKA, Kpyra, TPeyroibHuKa, Tpaneiun. HaksioHoM, pacTsKeHHeM, CKaTHeM,
[OBOPOTOM M OTPasKEHHEM IOJATOHHTE 3ar0TOBKY K JIETANSIM OJEK/bl, pACKPAChTE
aerand. ITocMoTpuTe MOJHEBIE CTHAM HA Toprane hitp://www.womenclub.ru/.

n poeKTHOE ZafjlaHue

IInakar «MKT-kabuners. [logroroebre B rpahuyeckoM pefakTope IJIaHHpOB-
Ky TIOMELIEHHs, PACCTAHOBKY B HeM Pab0uMX CTOJIOB C KOMIILIOTEPAMH U CXEMY
IIPOBOJIKH AJIEKTPOIHTAHMS M JIOKaJbHOI ceTH K HiUM. BraounTe B miakar Tpebo-
BaHKA K paboyuM MecTaM ¢ KOMITBIOTEPOM.

4.7. BupeoMOHTaXK

Orcusp na uudpoByI0 BUAEOKAMEPY MaTepHali, HAIPHUMEP O BalleM
yueOHOM 3aBEIEHHH, MOKHO, TIOAKJIIOYHB BHICOKAMEDPY K KOMIIBIOTEDY,
OCHAIIEHHOMY CITEIHaJIbHOH IIJIATOH, <IIepeKavyaTh» 3TOT MaTepHas B BHU-
neodaits ¢ pacIIMpPEeHUEM .avi U TIOTOM IIPOCMOTPETD €ro. JTO A0CTATOYHO
HECJIOJKHO H JIeJIAeTCSI C MOMOIIbI0 OTHOCUTENBHO TIPOCTBIX ITPOrPaMM.
Opanako 75 Co3HaHus AeHCTBUTENBHO MHTEPECHOIO BUAECOXKYpHAIA He-
DﬁXDﬂHMO IMPpOU3BECTH €IIE W BHICOMOHTAMK. W3 HecnoxKHBIX B UCITONB30-
BaHWH IporpaMM MoskHo HasBath VideoWave, Windows Movie Maker.
Ectp nporpammsl iomomaee; Ulead Media Studio; M2-Edit Professional;
npodeccronanbpusit pepakrop MPEG-2, KOTODPBIH 1103BOJISIET MEHSTD 110-
TOK, peddKTHPOBATD, HPOHBBG,[[HTB ITOHCK, HEPEHEKDBK}' BHICOIIAKETOB
MPEG-2 u MPEG-1, 6sicTpbiii ipocMoTp ¥ T. . Ec/iu 3aHUMAaThCs BU-
JICOMOHTAZKOM CEPbEe3HO, TO Jiyuiie ocTaHOBUTHCsA Ha Adobe Premiere. Ota
nporpaMma, nogsusiagca B 1991 r., crana nepBompoxosiiemM B 00JacTy
HEJTMHEHHOr0 BUIEOMOHTAKA Ha HACTOJIBHBIX CHCTEMAX.
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JIJ1s1 KpaTKOTo 03HAKOMJIEHUSI ¢ TiporpaMMaMu 00paboTku Buaeodaiiios
pacemorpuM Windows Movie Maker. OTKprITh 9Ty IIpOrpaMMy MOXKHO U3
menio Ilyck, Windows Movie Maker. ['1aBHoe 0KHO 11porpaMmbl COCTOUT
M3 HECKOJIbKUX 00JIacTeil: maHesab onepanuii ¢ (pUIbMaMu, TaHeab COIep-
KUMoro (aitnoB, maneab MOHUTOpA (U IPOCMOTPA KJIUIIOB U BCETO
(prbMa) ¥ naHe b peakTHPOBAHUS M300paskeHHil (CoBMeNaonas naHe-
JIM PACKaJIPOBKM W IIKayabl Bpemenn) (puc. 4.19).

[MpakTruecku Besa paboTa MO CO3MAHUIO U MOHTAXKY ITPOEKTA MPOU3BO-
auTCst B 001aCTH peAaKTHPOBAHMS M300paKeHMI HA ABYX IHepeKIoyda-
omuxest Mexay coboi manesnsx: «Orobpasxkenne packaapoku» u «Oro-
Opaxkenue mIkajabl BpeMeHu». Packadposka mcnonb3yercs st paboTsl
¢ TIOCJIEOBATENBHOCTBIO KaZipoB (Kaunos). Kpome Toro, Ha mnaHeau pac-
KaJPOBKU 0TOOpasKaloTCsl Bee PUMEHeHHbIe gudeoagpexmot (puc. 4.20).

[IIkasa BpeMeHu MpeaHasHavyeHa B NEPBYIO ouepeas s paboTsl ¢ Bpe-
MEHHBIMH MapameTpaMu KaumoB. K ToMy jke Ha 9Toi maHean oToOpaskaer-
csi cofiepKuMoe HobaBIeHHbBIX B IPoeKT ayauodaitinos (puc. 4.21).

AVI — dbopmaT Hec:kaToro BHIEO, CO3MABAEMBIH TIPH OLU(POBKE U30-
Gpaxenus. ITo Haubosee pecypcoeMKuil (popmat, HO IIPH STOM IIPU o1 d-
POBKe B HETO TOTepsl JaHHBIX MuHuManabHa. [loaToMmy OH mpemocTaBisier
GoJibilie BO3MOKHOCTEM UL PeAaKTHPOBaHusI, HAKAa K1 3 (eKToB U Jio-
Goii apyroit obpaborku daitno. OaHAKO CleyeT YUUTHIBATD, YTO B CPeJl-

4L Bea we b Windows Movie Maker
b =] i i)

e

DINEpaain ¢ FHiumamn

. 3enucueune0 &
Barmon € BIAETYCTRONRCTES
kemopT BHgeD
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3. IapepueHHe COIAAHKMA GHALMAE (¥ ]
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BaMo B8O
[oHTaN KnoE
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Ga il
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Puc. 4.19. UuTtepdeinc Windows Movie Maker
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HeM OjIHa cekyHza udpyemoro uzobpaxkenus sanumaer 1,5—2,0 MBaiit 1
Ha «KEeCTKOM?» JIHCKEe.

MPEG — coxpamenue nHazsanust axcreptHoit rpymnnel [SO (Moving
Picture Expert Group), koropasi 3anumaercsi pa3paboTKO# cTaHIapTOB ]
KOAUPOBAHWA W CRATHA BHUJE0- W ay/THUO/aHHBIX. Ha CEI‘GI[HEIIHHHfI JEHb
u3BecTHB! caenylomue popmarst MPEG: |

o MPEG-1 — npenHasHaven jJjs 3alMCH CHHXPOHHU3UPOBAHHBIX BUIEO-
n300paxenuit ¥ 3BykoBoro composoxkienus Ha CD-ROM c yyerom
MaKCHMAaJIbHOM CKOPOCTH CYMTBIBaHMA 0K0Jio 1,5 Mbout/c. Kauecren-
HbIe MapaMeTphl BUAeogaHHbiX, oOpabortannpix MPEG-1, Bo MmHOTOM
anajoruynbl o0praHOMY VHS-BHMeo, mosToMy Takoit opmar mpume-
HACTCH B HEpB}'Iﬂ OYepear TaM, rie HC}’ﬂDﬁHO WA HENPAKTHYHO HC-
NOJIb30BATh CTAH/IAPTHBIE AHAJIOTOBbIE BHIEOHOCUTEIH;

o  MPEG-2 — nosBosisier o6pabaTbiBaTh BUAEOM300pakeHIE, COM3MEPUMOE
110 I'EE!.“:I«E'::TB}I C TEJEBU3IHMOHHBIM, IpH HpDH}’CKHGﬁ CHDCOﬁHDCTI-’I CHCTE-
MBI ITEpeiadyy JaHHBIX B npenenax ot 3 no 15 Mout/c. Ha texnonoru-
s1X, ocHoBaHHbIX HAa MPEG-2, paboTaioT MHOTHE TeJIeKaHAJbI; CHTHA,
CIKATBI B COOTBETCTBUU C ITUM CTAaHIAPTOM, TPAHCJAUPYETCS yepes
TEJIEBUSHOHHBIE CIYTHUKM ¥ MCTIOMb3YETCS IS apXuBalin GOMbIIIX
00BEeMOB BHIEOMATEPHAIA;

o  MPEG-3 — ucnosinayercst B cucTeMax TeJeBH/ICHHS BBICOKON YETKOCTH
(High-Defenition Television — HDTV) co ckopocThbio MOTOKA JaHHBIX
20—-40 Mb6wut/c; Ho mosxke oH crai dacTbio crangapra MPEG-2 u or-
JENBHO Teleph He UCIIOIb3YeTCs;

» MPEG-4 — npumensiercs st paboTsl ¢ 1HQPOBBIM IIPEACTABIEHHEM
MeJIMaJaHHBIX B TPEX 00JIACTSAX: HHTEPAKTHUBHOM MYJAbTHMEANA ( BKJIIO-
yasi TPOAYKTHI, PacrpocTpaHseMble Ha ONTHYECKHUX JHCKaX W Yepes
CeTh), rpaMYECKUX MPHIOKEHNAX (CUHTETHYECKOro KOHTeHTa) U 1 -
POBOM TEJICBUICHHH.

[Tockonbky MHOTHE cpefcTBa 00pabOTKM BHAEOM300pasKeHUI MCIIOIb-
3yI0T Buaeodaiibl, (aliabl KOMIIBIOTEPHON aHMMAIMK, CTATHYECKHE H30-
Opaxenust M ux cepur (OTAEIbHBIE KaZPbl BHACO- WM KOMITBIOTEPHOI
AHUMAIIMHN ), 3BYKOBBIEC KJIUIIBI, TO BCe (DOPMATDI, ¢ KOTOPLIMH paboTaioT 3TH
MPOrpaMMbl, MOKHO YCJAOBHO PA3[leJMTh HA YEThIPEe IPYILILL

1. @opmamuwi paiinos unvmos (.avi, .mov, .flm, .dv, .mpeg, .mpe, .mpg).

@aitsr puasmos B opmarax Video for Windows ¢ pacmupenuem
.avi 1 Quick Time for Windows ¢ pacumpenuem .mov coszaorcst
caMO# [IPOrpaMMOit Mocje MOHTaKa (PHIbMA TIPH €T0 COXPaHEeHWH Ha
JUCKE, a TAKoKe MIPH COXPaHEHUHM Ha JIMCKe OIUMPOBAHHOTO aHaJIO0-
rogoro Buzeo. Mopmar FilmStrip (flm) npumensiercs st npeob-
PA30BAHHA BHACO B CEPHUID OTACJBHBIX HECHKATHIX KaapoB, KOTOpPLIE
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il

IIOTOM MOTYT GBITh HMIOPTHPOBAHBI U 00padOTaHbI rpaduYecKuM
pexakropom Photoshop, a 3aTem cHoBa 3arpyskeHs! B mporpammy. 1o
oueHb y00HO, KOT/la HYXKHO NPUMEHMTh KO BCEM KaJpaM BHEO
Kakoii-1ubo addext us nabopa Photoshop.

. Daiinvr cmamuueckux usobpaxcenuii (Photoshop — .psd, Windows
Bitmap — .bmp,. .rle, .dib; Windows Metafile — .wmf, .tif, .pcx;
Targa — .tga, .vda, .icb, .vst; Jpeg — jpg, .jpe, jfif u ap.). Taxue daii-
JIBL MOTYT CO3IaBaThCS B MOOOM rpauideckoM PellakToOpe, TIOCHe Yero
X MOJKHO CKOHBEPTHPOBaTh B JI000i (opmar, MmojauepKuBaemMbiii
[IPOrpaMMOii.

3eyxoevie aiinvt (.aif, .wav).

Daiinvl ceputi cmamuueckux u300pajiceruil u KoMnbIOMePHol anuma-
yuu. Daitiibl aHUMAIIMH CO3/AI0TCS CIEIUaJIbHBIMH TPOrPpaMMaMy
kommbioteproil rpacdukn (.fle, .fli). Kpome Toro, nekoropsie mpo-
rPaMMBI MOTYT I€HEPUPOBATH CEPHM HYMEPOBAHHBIX KaJIPOB CTATH-
YeCKUX M300paskeHtil, KOTOPbIE TIPH MOCIEN0BATEIbBHOM BOCIIPOU3-
BeZIeHUM CO3/1aI0T apdexT anuMaIiu.

Bonpocbl M 3apaHuA

1. Jlna kakux neneit ucnoassyercsa nporpamva Adobe Premiere?
2. Omummnre uaTepdeiic nporpammel Windows Movie Maker.

3. Ilepeunciure sjieMeHTHI OKHA MOHTAXKA.

4. Onumwure BUieo(popMaTbL.

il TMNpoektHoe 3agaHue

Cospaiite BujeoxypHan ob HHMOPMAIIMOHHOI cpejie Balero yuebHoro sasee-
HHs, B cOCTaB KOTOpoi MoryT Bxoauth MKT-kabuner, npeiMeTHBIE KOMIBIOTEPH-
JHPOBaHHBIE KE[6HHETHI, MEAHMasal, CTyJHA ayIH0- H BHICOMOHTAMa, CCPBCDHAA,
JIOKAJIbHAS CeTh YuUpPeKJIeHHs, aBToMaTH3npoBanHoe pabouee mecto (APM) agmu-
HUCTPATOPA, PAIMOY3E, TeleCTYAMA, IIH(POBast ecTeCcTBEHHO-HAYYHAs JabopaTopus,
saboparopus pobororexuuku, APM 6ubimorekaps, Mejuareka u rp.

4.8. ABTOMaTU3UPOBaHHOE NPOEKTUPOBaHKWE

[MTupoxoe BHeJpeHNE KOMIIBIOTEPOB B IIpodeccHOHANIbHYIO chepy

B YCJIOBUAX HAYYHO-TEXHHYECKOTO Iporpecca obecreynBaeT pocT Mmpo-
HU3BOAMUTEJbHOCTH Tpyjaa. Eciu npousBoguTebHOCTE TPpyaa B cepe
npousBojicTBa ¢ Havanma XXI B. Bo3dpocia B COTHH pas, TO B 00/1acTH
IPOEKTHPOBAHUA TOABKO B 1,5—2 paza. Ito obycaosausaer 6osbiine
CPOKH TIPOEKTHPOBAHMS HOBBIX 00BEKTOB, UYTO HE OTBEYAET MOTPEOHOCTAM
pa3BUTHs 9KOHOMMKH. OJIHUM M3 HANPABJIEHUH pelneHus 9TOH pobieMbl
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SIBJISIETCS CO3/IaHUe U Pa3BUTHE CUCTEM aBTOMATHU3MPOBAHHOIO MPOEKTH-
pOBaHMs.

B Hacrosiiee BpeMs POAOJCKUTETBHOCTh TPOEKTHPOBAHUS GONBITHH-
CTBA CJIOKHBIX OOBEKTOB MPEBBIIIAET PA3YMHBIE IPEENbI, ONpeesieMble
CPOKaM{ MOPAJIBHOTO U3HOCA, YTPATOM KOHKYPEHTOCIOCOOHOCTH M3/IeIHii
u ap. ITockonbky caoxHOCTh 00BEKTOB Oy/IeT BO3pacTaTh, a BpeMsi IPo-
EKTHPOBaHMA JIOJIZKHO COKpPallaThCs, MOXKHO CAEJNATh BBIBOJM, YTO CIAMH-
CTBEHHOM ajJbTepHATHBOH HEABTOMATHU3UPOBAHHOMY MPOEKTUPOBAHUIO
MoskeT ObITh nupokoe ucnoib3osanue CAIIP,

CucreMbl aBTOMAaTU3HPOBAHHOTO IIPOEKTHPOBAHUS JOJIFKHBI:

1) aBrOMaTHYeCKH BHIABJATH ONTHMAJIBHBIE PEIIEHW,

2) ucnoab30BaTh euHble HH(pOpMaUnOHHBIe cucTeMbl B b/l ams Beex

cocrasubix yacreit CAIIP;

3) NpemoCcTaBiATh IPOEKTUPOBINKY BO3MOKHOCTH BHOCUTH KOPPEKTH-
BBl B TIEPBOHAYAILHO TIPUHSATHIE CUCTEMOH perieHus;

4) aBTOMATHYECKH IIPOBEPSATH COBMECTUMOCTD PEUIEHNM, IIPUHUMAEMBIX
110 Pa3HbIM YacTAM M 3JIEMEHTAM IPOEKTHPYEMOTo 00BEKTa, U OCy-
HIECTBJATH (KOTa 9TO BO3MOKHO) KODPEKTHPOBKY HECOBMECTHUMBIX
pemenuii 6e3 yyera IPOEKTUPOBIIHKA;

5) aBTOMaTHYECKH BbIJABATH JIIOObIE IPOMEKYTOYHbIE PE3YJIbTaThl 110
3arpocy IMPOEeKTHPOBIIHUKA;

6) naBaThb BO3MOMKHOCTbH M30JUPOBAHHOIO PENIeHMs] OT/IeJIbHBIX 3a/ay
110 3a/IaBa€MbIM MPOEKTUPOBIIHKOM HMCXOJAHBIM JaHHDBIM;

7) HaKaIIMBATh OIBIT MPOEKTUPOBAHUS, 00ECIEYHBATD BO3ZMOKHOCTD
COBEPILEHCTBOBAHMSA M PA3BUTHSI CHCTeMBI 0e3 ee KOPeHHOU Iiepe-
JIEJIKH;

8) BbIZABATH 110 3aNPOCy JIOObIE CBEICHNUS, XpaHsuecs B OaHke JaH-
HBIX CHCTCEMEIL.

Bce atn TpeboBanus MOTyT ObITH CBEIEHBI K JIBYM BaKHEHMIIMM Kaue-
CTBAM CHCTEMBL: UH@pOpmuposannocmy v adexeamuocms. VIMeHHO OHH
MpaKTHYEeCKH MOJHOCTBIO OMPEAeaA0T YCIIeX BHEADEHMA W SKCIIYaTallTHH
CAIIP.

B nacrosmiee BpeMsi CyIeCTBYET MHOMKECTBO IPOrPaMMHBIX CPE/ICTB,
Ha 6asze kotopeix peamusoBansl CAIIP: AutoCAD, AutoCAD LT,
AutoSketch R7 u ap.

Cymectyior CAIIP, cnenmanusupyonmecs B pasjiuyHbBIX OTPacisX.
Harnpumep, Hanbosiee NPUMEHSIEMBIMH B MAITMHOCTPOEHHH SIBJISIIOTCAL

Mechanical Desktop R6 Power Pack;
Autodesk Inventor R5;

MechSoft ana Autodesk Inventor;
Cadmech:

e & @ @
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» Cadmech Desktop;
® AVS,

o Techcard;

o  WinStructure 3D,

B apXuTeKkType ¥ CTPOMTEILCTBE IHPOKO PACTIPOCTPAHEHBI CJIE[YIONHE
CAIIP:

o Autodesk Architectural Desktop;
o Autodesk Building Systems;

o «MascTpo»;

o Rebis AutoPLANT Structural;

o LCAD uT.IL

CymiecTBy10T clienMasibHble cpeficTBa odecriedeHns1 An3aiina, Harpumep
3D Studio MAX, Autodesk VIZ, cieninajibHbie Cpe/iCTBA TaK HA3BIBAEMOM
BekTopusaiuu yeprexei, nanpumep GTXRaster Tools u mp.

[ToripobyeM TIOHSTH, KAK CTPOMTCS IIPOCTEHINI YePTEX C MOMOIIBIO
npoctarouno npoctoit cucremor «Keap» (http://www. kedrwin.com/
download.htm). Bemonraum yepresx UKT-kabunera.

HoBrlii yepTesx MOMKHO CO3[aTh, OCYIIECTBUB NOCJE/I0BATENBLHO Tei-
CTBHA, HPHBEHEHHHE HHKE.

1. 3anyctuts nporpammy Kedrwin w3 aupekropu, Tjie oHa 3ammcaHa.
B menio Maiin Boibpats nyakT Hopsiii yeprex (puc. 4.22).

| ® KEDRWIN - Cuiere npoexuwi 3D W COTAIHHE: i‘.l

Puc. 4.22. Co3zpanune 4eptema B cucteme npoexktuposaHua Kedrwin
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2. OnpeneuTh MPOEKIKIo 0ObeKTa IpoekTHpoBanus. Kax/as npoexuust

umeeT cBoe Hazsanue. [Ipocro «Bujas — camoe obmiee HazBaHue U Ha3zHa-
yeHue mpoekiuu. Ecau s TeKyuel IpoeKiuy MoJAX0AUT O/IHO U3 CTaH-
[IAPTHBIX HA3BAHWIA, TO ero U Hajlo BeiOpaTh. Ecmu y Bac ecth «onudposa-
HBIH» PUCYHOK WK (poTorpadus MPOEKTHPYEMOTO 00BEKTa, TO MOIKHO
HCITOJMb30BATh €ro B KauecTBe (hoHa OKHA mpoeknun obdbpexra. Ha takoi
¢doH Jierye HAaHOCUTH M300paxkeHue npoekiuu. Takoil (hOH Ha3bIBaeTCS
¢aiinom asckusa npoexyuu. Ecin ackusa Het, TO npoekius «bes ackusas.
Jlasiee He0OXOAMMO BBITIOJIHUTE 3aTOTOBKY OKHA MPOEKINH — <«PaCTSIHYTh>
ee B OKHE, YKa3aTh OMOPHbIE TOYKH U300paskeHus npoekiun. Eciam acknza
HET, TO MOKHO [IPOCTO yKasaTh B Ji0O0M MecTe X0Tsl OBl OJJHY TOYKY.

3. Ha naHesu MHCTPYMEHTOB Ha’kaTh Ha KHONKY BBoa rpaduueckux
9JIEMEHTOB NPOEKUMH (HasBaHWe KHONKH 0TOOpaskaeTcsi IIPH HABEIEHHH
Ha Hee Kypcopa Mbliin). Ber nepeiizere na atan BBoja rpadpuuecKux sJe-
MEHTOB MpoeKIMH. M crmonb3ysa uMeronecs onopHble TOYKH WJIH CO3/1aBast
MX TIPU BBOJE rpacuuecKux ajneMeHToB (<«3axartas» knasuma Ctrl npu
YKa3aHW{ OYepeHOI TOYKH JIeMEeHTa), HAPUCOBATh ACKU3HOE H300pasKe-
HKE POoeKInK 00beKTa. «PrcoBaHne» COCTOUT B COCTABJIECHHH M300paxe-
HUS U3 TpapUUecKuX sJIeMeHTOB, KOTOPbIE YCTAHABIMBAIOTCS HA ONOPHbBIE
TOYKH.

4. Haxap Ha maHeau MHCTPYMEHTOB Ha KHOINKY BBoj pasmepHoii ceTn
NPOEKIMH, NIePEeHTH Ha 9Tall BBOJA Pa3MEpPHON ceTH Ipoekiiuu. Pasmepsr
HaHOCSATCS Ha c()OPMUPOBaHHBIE BaMu ortopHblie Touku. Ha ofHy onopHyio
JIMHUIO MOKET OBITh «HAHM3aHO» HECKOJIBKO OTIOPHBIX TOYeK. PazMeps Ha-
HpaBJIsIioTes BOAbL oceit X u Y, a Takyke BIOJIb MPOM3BOAHBIX ocell. Pazmep,
IO CYTH, 3alaeT PaCcCTOSHUE MEKIY TOYKAMH, IIPUBI3AHHBIMU K OIIOPHBIM
JIMHUSIM BJIOJIb COOTBETCTBYIOMIMX ocell. Kak/iblil pasmep BBOAUTCS MHIH-
BUJ[yaJIbHO, HO OHM BCE BMECTE COCTABJISIIOT CETh TaK, YTOOBI Ha TIPOEKIHH
He OBLJI0 ABTOHOMHBIX PasMEPHBIX «OCTPOBKOB». Ilox «compukacanuems
IOHUMAETCS TO, YTO Ha OJIHY M Ty JK€ OHOPHYIO TOYKY OlHpaercs: Oosee
oaHoro pasmepa. Ecin Touka ObLIa MCIIOIB30BaHA 7SI Pa3MEPOB, KOTOPLIE
COCTABJISAIOT JIMHEWHO HE3aBUCHMYIO CUCTEMY KOODAMHAT, TO TOUKA H3Me-
HgeT CBOM LBET Ha (puoseToBbId. benbix ToUeK ocTaThCa HE JOJIKHO.

5. Haxxarp na nanesnn uncrpyMmentos kuolky Iloctpoenne ucrunnoro
n300paskenns BCeX NMPOEKIHii N0 3ajaHHBIM pasMepam — Oyer sanyueH
HPOIIECC NOCTPOEHMS MUCTHHHOTO U300paskeHus MPOEKIHH, KOTOPOE CO-
CTOUT B PaCIHOJIOKEHNUU rpaduuecKux 3/ EMEHTOB B COOTBETCTBUM C 3a-
JIaHHOW pa3MepHOii ceThio. Ecin pasmepHast ceTh ObL1a 3aana 6e3 onmbok,
TO MOCTPOEHHE YCIIEIHO 3aBEPUIATCS.

6. Hackats Ha knonky Beoa anementoB odopmienus yepTeska, repeii-
st TEM CaMBIM Ha HTal BBOAA 3JeMEHTOB o(opMieHHs. YKa3zaHHbIe BAMHU
pasmepbl OyyT aBTOMATHYEeCKH pPa3MelIeHbl Ha POeKIun. Bel MoxkeTe ux

I
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[lCPEIBUHYTH, 100aBUTh UM HAJAIMKHCH, YKa3aTh BEIHOCKH, CEYE€HUs, pa3pe3sl,
1CKCTOBbIE HAAIIMCH 0003HAYEHHS IIEPOXOBATOCTEN U ONPeIeIUTh 001acTh
ITpUXOBKH. OTHUM CIOBOM, ODOPMHTH OTAEIBHO KKAYIO TTPOEKITHIO.

7. Haxxatp Ha kHOnKy OKOHuaTelbHOE pasMellieHHe BCeX IPOeKIHii
00beKTa Ha YepTesxe, T.c. IEePEHTH Ha ATAll OKOHUATENIBHOTO PasMelleHus
Beex IpoeKiuii obbekTa Ha yeprexe. IIporpaMmma cama aBTOMATHYECKH
BrbepeT (popMaT yepTerka M Pa3MeCTHT Ha HEM TIPOEKIIHH.

8. [l1s1 3anotHeHus WTaMIia Yyepreska BoiTH B nyHKT MeHio Ioaroroe-
ka, OcHoBHas Haamuch, Ja. 3amoJHUTE 10 OCHOBHOM HAAIHMCH U 3a-
KPBITH JHAJIOTOBOE OKHO.

ITporpammoii npeaycMoTpeHa OTIPaBKa pesyJibTara 1o 1oYTe Ha yKa-
sanHbIi B mporpamme aznpec (nmyukr menio Maiin, Hacrpoiiku, Aapec
cepBepa), 4TO M03BOJSIET OpraHu30BaTh paboTy IPOEKTHPOBIIHKOB IIPO-
CKTa B YIaJIEHHOM DEXHME.

Ha nmanenu uHcTpyMEHTOB IpetycMoTpena yeayra «lloaroroska Beiso-
Jla Ha TPMHTEP», T03BOJSAIONAsS BHIOPATH IIPHHTEDP, OPHEHTAIUIO €TI0 JIMCTOB
1 MOJIYYUTH pacrevyaTky vepreska.

......

Breinoanure 3azanue, paccMoTpenHoe B raparpade, ¥ HenoJis3yire ero Kak
(pparmenT /718 KypcoBoil paboThl B COOTBETCTBHM € Bamiel nmpodeccHoHaibHON
MOArOTOBKOII.

Hanpumep, IOArOTOBbTE YePTEIK MIAHUPOBKH MOMEIIEHUS ¢ YCTAHOBJIEHHBIM
APM no npodeccusim.

4.9. TexHonorusa o6paboTKu 3BYKOBOU MHPOPMALIAK

PacecMOTpHUM BO3MOMKHOCTH MY3bIKAJILHOIO pejlakropa. EcTh HeckombKko
THIIOB MY3bIKaJbHBIX pepaktopos: nomuwii (Cakewalk Overture, Denemo,
Finale, Sibelius), kotopbiii nossosier popmMupoBaTh HOTHBIH TEKCT U NIPO-
UTPBIBATh €ro, u 3sykogoll (Hanpumep, MIDI-pexakrop TuxGuitar), koto-
PBIi obecreynBaeT NpsIMOe PelaKTUPOBAHKE 3BYKA PAa3JIMYHBIMU CPEJICTBA-
v, OHUM pasIUyaloTCs 1Mo NPUHIHMITY paboThl U YPOBHIO cJa0KHOCTH. My-
3BIKAJBHBIN PellakTop, KaK U APYrHe BHUJbI PEJaKTOPOB, oOpabaTniBaer
UH(MOPMAIIMIO — BBITIOJIHSIET HAOOP, UCTIPABJIEHKE, COXPAHEHUE U BBIBOJ ee
Ha BHewHue ycrpodcrsa. Ho g Tekcra ects kinasuartypa, a 1 rpadu-
KM — MBbIILIb U KOMITBIOTEPHOE 1ePOo, MO3BOJIAI0NINEe BBOAUTL HH(MOPMALIKIO.
A Kax jKe co3[aBaTh HOTHBINA TeKeT Win 3ByKoBO# (haitn? O6 sTom Jobas
IporpamMMa-peakTop pacckaxer B pexume «Ilomorns». /s pabotsr co
3BYKOM MOHAZI00STCSI BHEIIHWE YCTPOWCTBA — MY3BIKATbHAS KIIABUATYPA,
AuHAMUKH, MUKPohoH. UToOBI rpaMoTHO paboTaTh ¢ HOTHBIM TEKCTOM,
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Puc. 4.23. Uutepdeic myssikanbHoro pegaxkropa TuxGuitar

HYKHO 3HATh HOTHYIO 'PaMOTY: HOTHBII CTaH, 3BYKOPS, AJIUTENLHOCTD
HOTbI, TOH, TIOJIYyTOH, €3, 6eMoJb, OeKap, 1aysa, UM TeIbHOCTD May3bl.

‘Cuta 3ByKa MOXKeT ObITb pasinuHoil. [POMKOe MCIONHEHHe B My3bIKe
Ha3bIBAIOT forte, THXOE — piano, COBCEM THXOE — planissimo. JTH CJ0Ba
HPUILIA K HAM M3 HTANbSHCKOIO sI3bIKA.

¥

AL

Puc. 4.24. NaHenb «KnaBuliHbIM pefaKTop» My3blKanbHOro pejakropa TuxGuitar
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Puc. 4.25. MNMaHenb «pud» MmyabiKansHoro pegaxropa TuxGuitar

Bce anemMeHTBl HOTHOM TPaAMOTBI OMMCAHBI B MEHIO MY3BIKAJILHOTO pe-
naxropa. [Toapaysich UMH, MOXKHO HAOpaTh HOTHBINH TEKCT HA KOMIIBIOTEpE.
Kak ke MOKHO IPOCIyIaTh HabpaHHbIN HOTHBI TekeT? [[J1s1 3TOro B KOM-
IBIOTEPE €CTh YCTPOICTBO BHIBO/AA 3BYKA — OUHAMUK.

Puc. 4.26. Co3zgaHve Menoani B mMy3blHanbHOM pefaKTope



[Lst mprMepa paccMOTpUM CBOOOIHO PACIIPOCTPAHSIEMBbIET MY3BbIKAIbHBII
penakrop TuxGuitar, KOTOPbI MOKHO CKayaTh IO cchlike hitp://www.
izone.ru/multimedia/utilities /tuxguitar-download.htm,

Cpasy nocie 3arpy3ku My3bIKaJbHOTO pe/laKTopa IOSIBJISIETCS IJIaBHOe
OKHO mporpamMmsl (puc. 4.23).

[locpeacrBom meHio Bug 06acTh peakTHPOBAHUS MY3bIKH MOMKHO
NPEACTAaBUTh U KaK KJIaBUIIHBIA penaktop (puc. 4.24), u Kak rutapHbi
rpud (puc. 4.25). B pefrakrope NpUCYTCTBYIOT BO3MOMKHOCTH JIJIST CO3/IaHMS
MEJIOZIMA € IOMOUIBIO KaK KJIABMII, OTOOPasKEeHHBIX Ha DKPaHe, TAK U HOTHOM
sanucu (puc. 4.26).

Bonpoce! U 3agaHuna

1. Yro Takoe My3bIKAILHBIA M HOTHBIH PeJaKTOPbI?

2. llepeumcinrte ocHOBHBIE HM(DPOBBIE YCTPOICTBA, HEOOXOMUMBIE i PadOTLI
C MY3BIKAJIBHBIM PEIAKTOPOM.

3. CamocrosiTesbHO H3yUYHTe MYy3bIKaIbHBIH penakTop. [pociymraiire Menoanu us
KOMITBIOTEPHOIT My3bIKaIbHO# 6ubmoTexry. CocTaBbTe KOHCIIEKT OCHOBHBIX KO-
MaHi paboThl ¢ HOTHBIM TEKCTOM B My3bIKAJIbHOM peflaktope. Bocnosbayiitecs
TIOMOIIILIO M BRITIOJHUTE HA0OP HOTHOTO TeKCTa HeOOJIBINOro IPOUBBEICHHS H3
cOoOpHHKa, IIPOCAYIIANTE €ro.

4. Odopmure My3bIKaJIbHOE COMPOBOIKICHHUE IS TIPE3CHTAIMN CBOEro obpaso-
BATETHHOTO YUPEXKICHHSI.

1511 MpoekTHoe 3agaHue

Henonp3ys TEKCTOBBIH PefaKTOp M MY3BIKAJLHBLIH pelakTop, MOATOTOBLTE
9JIEKTPOHHYIO MY3BIKAJIBHYIO OTKPBITKY. Mcnonpayiite pesxum «Beraska» 8 Word
JJI1 YCTaHOBKHM MY3BIKQJIBHOTO (pparMenTa B TEKCTOBBIH (aii.

4.10. Cunte3aropbl 3ByKa Ha KOMMbioTEpE

Kommiprorep Ha cTosie BMEIAeT B ceds Ieayio cmyouio 36yKo3anic.
C dero :xe HaUMHATH 3anuCh mecHu? Hy KoHeyHO, HAZ0 cHAYasa TIOATOTO-
BUTh OCHOBY Ilpou3BefieHus. [y aTOro syuiie Bcero mooiaeT BUPTyaib-
Hast ctyus (tuna Cakewalk wimm Cubase). C ee nomolibio MOsKHO BeIGPATH
(BoIpe3aTh) pparMeHTHl U3 neceH (KyIUIeT, IIPUIleB, IIPOUTPLIII), YCTaHO-
BUTD NOPS/IOK CJIeIOBaHMsT (PparMeHTOB U ONPEIETUTD, CKOJIBKO 3TO 3aiiMeT
TakToB. MOKHO 3amucars I1epBOHAYAIbHbIE aPAHKUPOBKHU (IAPTHIO Y/lap-
HBIX, 6aca) 8 MIDI-goposxkn (tpeku). MIDI — 310 Habop KoMaH yipas-
JIEHUST Pa3JIMYHBIMU JIEKTPOHHBIMH YCTPOHCTBAME (HasKaTHe KAaBUIIH HA
KJIaBHATYpe, N3MEHEHHE IOJIOKEHHS KaKoro-HHOYAb peryiasTtopa). ITu
KoMmanzabl 1 3amnuceiBaiores B MIDI-gopoxku. A npu BocnpoussepeHnu
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KoManjel epepaoTest yepes MIDI-kabesnb, coeMHAIONME KOMITBIOTED
¢ cuHTe3aTOpOM. Cunmesamop BBIIOJIHSET HAOOP KOMaH/ — H3/IaeT 3BYKH,
Menser rpoMkocts. Jlanbine Bol Gynere nesnath apakupoBky. Cunres 3py-
[Ka MOKHO TIOpY4YuTh nporpammam-cuatesaropam (Generator, Reaktor,
Orangator). B aToM ciryyae jkeaTeabHO HMETh 3BYKOBYIO KaPTY € BO3MOXK-
HOCTBIO 3arpy3KH MOA0OPaHHBIX BAMH 3BYKOB (CEMILIOB). ¥ KapThl €CTh
BIYTPEHHSIST TaMsITh, Ky/a MOMEIAIOTCs ¢ MOMOUIBIO CIIEIHaAbHBIX [1PO-
I'paMM 3TH 3BYKH, U BBl MOJKETE UCIIOJIb30BATH UX JIJISI IIPOUTPHIBAHUS,

Ecrp u apyrue Bapuantel. MHOrHe nporpaMmubie CMHTE3aTOPbI SIBJIS-
I0TCSI CaMH BUPTYaJbHBIMU 3ByKOBbiMU Kapramu (Reality), u MoxHO Kak
3arpy’kaTh B HUX 3BYKH (9TO Ha3bIBAE€TCs CEMIIEDHBIM CHHTE30M), Tak
u cuHTe3upoBaTh UMH HOBBIe (FM-cunres, ammurususiii u ap.). [Ipasaa,
OTH IPOTrPaMMbl OTHUMAIOT 3HAYMTEIbHYIO JI0JII0 MOUHOCTH IIPOIECCopa.

Kpome Toro, MOXKHO MCIOJIB30BATh BHEIIHUE CHHTE3ATOPbI (KOTOPBIE
PACIIOJIATAIOTCA BHE KOPITyca KOMIBIOTEPA) — 9TO 3HAKOMBIE BaM KJIABMIII-
Hble MHCTPYMEHTBI U 3ByKOBble Moayau (Kopobouku ¢ MIDI-Bxogamu
(BBIXO/IAaMM ), CMHTE3aTOPbI 6e3 KiaaBuaTypsl (puc. 4.27)).

[Tocae Toro kak Gyuxer roroa (poHorpamMma 6e3 rosoca (MUHYC), BbI
MOJKeTe MPUCTYIATh K 3anucu Bokasa. B Toil sxe BUpTyanbHOI cTY/UK
(Cubase, Cakewalk) napsamy ¢ HHCTpYMeHTAJAbHBIMHA HMAPTHIMH MOMKHO
3ammcaTh HeCKOJIBKO ayAuoopokeK (napruil) Bokana. Ha ayauogopoxkkn
MOJKHO 3aITMCaTh elle ¥ MapTHU aKyCTHYeCKuX unctpymentos. [locue ato-
ro Hy’>KHO OTPeryJHpOBaTh 3By4aHue royoca (TeMOp, npujaaTs 00beM ¢ o-
MOIIbIO PeBepbepaTopa u T.J1.), HACTPOMTH YPOBEHb KAXK/I0I0 HHCTPYMEHTA,
obpaboTtath ero Hy:KHbIMEH 9(DdeKTaMu, 3aIucaTh WHCTPYMEHTATbHYIO
cTepeoayanogopoxKy (13 tex, uro 6o B dpopmare MIDI), nposectu
OKOHYATEJBLHYIO TIOJTOHKY HACTPOeK Beex Joposkek. Korma mecHst rorosa,
BHPTYaJIbHAsI CTYAMS CO3/aeT CTaHAAPTHBIN 3ByKOBOI daitn (.wav). Becs
IpoIece, OMMCAHHBIH B TocaeiHeM ab3ale, HA3BIBACTCS] MACMEPUHZOM
(ceenenueM). Mz wav-haitsia ¢ nomouiepo nporpamMm sanucu Ha CD mox-
HO CO3/1aTh aYJI{HOIHUCK.

Puc. 4.27. Cunresartop Yamaha Motif
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Te My3bIKaHTBI, KOTOPBIE HE UMEIOT Jleia ¢ CHHTe3aTOpaMu (HarpuMep,
9JIEKTPOrMTAPHUCTEI, OapabaHIUKN), MOTYT TOJIB30BAaThCs IMPOrpPaMMaMu
MHOTOKaHaNAbHOM ayauosanucu (Saw, Vegas Pro), koTopble OTIH4aIOTCSA
OT BUPTYaJbHBIX CTY/JAMH, pACCMOTPEHHBIX paHee, TOJbBKO OTCYTCTBHEM
MIDI-goposxkex. [lng ayauosanicu OHH, B TIPUHIIMIIE, HE HYKHBI, XOTS 110
MIDI mMoryT ynpasisiTbCsl CaMble Pa3/IMIHbIC YCTPOMCTBA, BIUIOTH 0 TH-
TapPHBIX U BOKAJbHBIX MPOIECCOPOB. B ocTasibHOM e Ipolecc 3arnucu
«HECUHTEe3aTOPHOH» MY3BIKH HHYEM HE OTJIUYAETCS OT 3aIUCH 3JeKTPOH-
HOIA.

Yrobbl UMETH BO3MOMKHOCTh UTPATh M CJIYIIATH MY3BIKY HAa KOMITHIOTE-
pe, Heobxoaumo 1udpoBoe 0060pya0OBaHKe — KOMITbIOTEDHDIE 36YK06bIE
KONOHKU, KOTOPBIE TOAKIIOUAIOTCS K 36yK060U Kapme (ayxauokapTe), Ha-
XOISIIEeHcsl BHYTPH cucTeMHOro 0sioka, K raesny «Speakerss (rpomxoro-
BOPUTENN ), a €CJIM TaKoBoro Her, To K «Out» (Bpixoxn). Takoi paszbpem
(THE3MO U IMITEeKeP) Ha3bIBATCS <MUHH-JKEK». [IJIs1 TOro yTOOBI KOMITBIOTED
MOT 3aIlMCHIBATD TO, YTO BBl CKa)KeTe, HAalloeTe UK ChirpaeTre, HarpuMep Ha
aKyCTHYECKOM TUTape, Ha/I0 TMOAKIIOYNTh MUKPOGOH (THE3/10 3BYKOBOI
KapTel «Mic»). K auneitnomy Bxoy ayanokaprsl (ruesio «Lines ) MoxHO
HNOAKIIOYUTE ayAuoBbIxoj MaruuTodona, CD-npourpeiBaTesis, KIaBUITHO-
ro cuntesaropa (Korg M1, Roland D-50, Yamaha PSR 510). Ecau Bs
YMEeTe WIH KEJIaeTe UCIONHATH BAlllM MPOU3BeieHus Ha (GopTenuanHoml
KJIaBHATYPE, TO UMEETCs BO3MOKHOCTH MOJAKIIOUATL K 3BYKOBOH Kapre
MIDI-xknaBuatypy (1poToTHIl KJaBHATYPHI (POPTENBAHO) — K PasbeMy
«MIDI-Joystic» ¢ momompbio crertmanbuoro MIDI-kabens (puc. 4.28).

Bepxy nokasana sajHsisi CTeHKa KOMIIbIoTepa (BBIXO/bI 3BYKOBOI IJia-
ThI), @ BHU3Y — BHEIIHWUI CHHTE3aTOp, T.€. BHE KOPIyca KOMIIBIOTEpa
(kmasumubii uaerpyment Korg), xabenb ¢ AByMs HITHIITHIPHKOBBIMHI
xornamu (DINS) u omaum 15-mreipekoseiM — MIDI-xabers. Boixomuoi
konel| kabens («Outy) wago noaxmiouuth ¥k MIDI-BXony cunTesaTopa

OMic O Line ODut

Puc. 4.28. Cxema nogcoejuHeHHsa annaparypbl
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MIDI In (crona moberyr MIDI OUT HOTBI U3 KOMIBIOTEPA, U «CHHTE3»
JA3BYYMT), @ BXOIHOM («In») — K pazpeMy cunTe3aTopa (31ech OyAyT WATH
HOTBL OT KJIaBuaTypel K Manmuue). Cama MIDI-knaBuatypa, koneyHo, He
MOKET BOCIPOM3BOAMTHL 3BYKH. OHa TOJBKO BBIZAET KOMIIBIOTEPY HOMEDa
nor (MIDI-koManant), KOTOpBIE BB UTPAETE, a OH 3aCTABJISIET CUHTE3ATOP
(renepaTop pas/IMYHBIX MY3bIKAJIBHBIX 3BYKOB), MMEIOIIMNCA Y 3BYKOBOI
KAPTBI, UTPATh T€ HOTBI, KOTOPBIE Bbl HAKAIW. YUTHUTE, YTOOBI BBl CMOTJIN
MrpaTh Ha CBOEH 3BYKOBOU Kapte ¢ momonibio MIDI-xnasuarypsl, HyxHa
enie W nporpamma, Hanpumep <«Bupryambusii MIDI-kabenb», KoTopas
cpsoker MIDI-BX0a KapTh ¢ ee CMHTE3aTOPOM,

Ecau Bbl XOTUTE MCIIOJB30BATh BHENIHUI cuHTE3aTOP (HaANpUMeED,
MMEIOMINICS Y BAC 3JIEKTPOHHBIN KJIABUIITHBIN WHCTPYMEHT), TO C IIOMOIIBIO
BTOPOro pasbema Toro ke MIDI-kabesst BbI JOJKHBI TOAKIIOYUTH K HEMY
MIDI-Boixon ayauokaptsl. B kauectBe MIDI-kmaBuaTypsl MOKHO MCTIONB-
30BaTh KJIABUIIHEIA cuHTe3aTOp. Torma k HeMy MOAK/IIOYaioTcss 0b6a KOHIa
MIDI-kabemna (cm. puc. 4.28).

Paccmorpum cpencrBa Windows muist paborsr co 3Bykom. [Ipu atom
HeoOX0MMO BBIIOJTHUTD ITOCAE[0BATENLHOCTD ACHCTBUH, IPHBEAEHHYIO
Jlanee:

1) naxxaty kHonky Ilyck (B JieBoM HMZKHEM YIily 9KpaHa), BBIOPaTh

B nosipusieMmcs: mexio Hacrpoiikn, Ilanens ynpasaenus. Ha sxpane
noasurca «llanens ynpasnenusi». Crenars ABOHHON HIEAYO0K HA
nyukre Mynsrumeaua;

2) B 3akyaike AyiHO BBIOpATh B OKOIIKaX OCHOBHBIX YCTPOMCTB BOC-
IIPOUBBEJIEHUS U 3alUCH JII000e IOCTYIHOe YCTPOHCTBO (Kyma u oT-
kyna Windows o ymosrgauuio OyieT nochLiath ayIMofiaHHble — 3BYK
U3 BOCIPOM3BOAMMOr0 ayiunodaiiia, U ¢ Kakoro ycrpoicrsa 6yaer
3anuceBaTh cranfaptHas nporpamma Windows «@Monorpads» );

3)naxath 3akmaaky MIDI. Beibpars Boixon MIDI-myssiku (kyaa
Windows 1o ymosruanuio 6yaeT mochuiaTh KOMaH/(bl, HAIPUMED [PH
BocripousBeennu MIDI-gdaitna ¢ momombio mporpammsl Windows
«YHUBEpPCAJbHBIH MPOUTPBIBATENb ). BbIXomoM MokeT OBITH Kak
BHYTPEHHHUH CHHTe3aTOp ayauokapTsl (Hanpumep, FM-synthesizer
y ayauokaptel ESS, uan DX-XG-synthe-sizer y 3ByKoBoi kapTh
Yamaha-724, nan Creative Software synthesizer y SBLive nin AWE-
64), Tax u Buemnuit (MPU-401 niu External MIDI-OUT). B mo-
caepuem cayyae MIDI-koMaHapl OCTYNAIOT ¢ BBIXOJA AYAHOKAPTHI
Ha BXOJ BHeHiHero cuHtesaropa yepe3d MIDI-kaben;

4) 1o 3aBepiIeHny HacTpoek HaxaTh kHONKy OK.

J17ist TOro 4TO6BI OTKPHITH CUCTEMHBIH MUKIIEPCKII T1yJIbT (ITaHe b, Ha

KOTOPOU YCTAHABJIMBAIOTCA YPOBHU BCEX MCTOYHHKOB 3BYKA B KOMITBIOTE-
pe), HeOOXOMMMO [BAX/Bl HENKHYTh Ha 3Ha40K I'PpoMKOTOBOpHUTEND
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B IIPaBOM HYWIKHEM yriy skpana. Ilossurca murwep (puc. 4.29) — «cmecu-
TeJIb» 3BYKOB OT PasfiHYHBIX HCTOYHUKOB.

[Hanee cienyer 3axBaTUTh JBUKOK MBIIIBIO U MOKHO PETyIMPOBATEH

TPOMKOCTb:

Volume Control — o6uiast rpoMkocTs, BIAMAET HA BCE HCTOYHUKH 3BYKA

OMHOBPEMEHHO; _
Microphone — rpomkocts Mukpodona, TOAKIIOYEHHOIO K BXoay «Mics
ayIHNOKapTh;

Line — rpoMkocTs auHeiHOro Bxoga (MarnuTodoH, BHEITHUI CHHTE3a-
TOP); |
CD Audio — rpomkocts CD-ROM npu socuponsseaerun CD Audio;
Ha TPOMKOCTb HaYIIHUKOB, ITOKIIOYEHHBIX K THE3/IY Ha JIMIIEBOH IaHe-
au CD-ROM, ona ne Bauser;

Wave Out — rpomMxocTs Boctipoussesienus ayanodaiiios (.wav, .mp3),
T.€. TOr0 YCTPOHCTBA, KOTOPoe BhIGpano Kak rJaBHOe B maHenan Myb-
THMe/IMa, 3aKJIaaKa Ayano;

MIDI Out — rpoMKOCTbh 3By4aHusi BHYTPEHHEIO0 CHHTE3aTOpa ay/uo-
KapThl, HANpUMep, npu npourpseisanun MIDI-(aitnos (.mid), T.e. Toro
YCTPOMCTBA, KOTOpOe BBIOpAaHO Kak riasHOe B maHean Myasrumeaua,
saknaanka MIDI.

Eciu Ha Balem MHKIIEpe BUAHDI He BCe 9TH ABUKKH, TO HEOOXOMMUMO:

1) Boi6paTh B Menio manenu myukr Ilapamerpsi, CBolicTsa;

2) B nosBuBmeiics nanesn CeoiicTBa OTMETHTD, IMEAKHYB MBIIIKOH
B KBa/[PATHKE Y Ha3BaHMsI PeryJasTopa, B okouike «Otobpaxars pe-
T'YJISITOPBI TPOMKOCTH» HYKHBIE BaM JIBUKKH;

3) Haxkatb KHOTIKY OK.

Puc. 4.29. OKHO pPerysIMpoBKU rpoMKocTH 3ByKa Windows

I 224

i




BOCIPOM3BENEHHE 3IBVKA

1. SamyerrTe MEPNTUED, MEAKIE e TEEYE Ha 1Hawe: [ poMyCrozopirens ¥ MpaDon HECKIEN VTNV MPana,
¥ NPOTPANVMY ¥ HMEEDCANE HEH TPOMIPEIEATENS (B MEEONM HEDIHEM VIV 3¥DaHi, Haoka® memmo Tlyol
Iporpanmm Crasgraprees My smema "),

2. Babeperm rmyrarr moezomo P afm) Omeprrrs " (& 65 B e poRtt pOMTPEIEATRTIA HKHO E OTKPEEIUGHIC T 0¥
M e ¥ yuomey 'OBz0p..."). B ompemueitc s maremt & mupe ropeoe "Windows Mladia” s afeprme
dagon € pacurrpeszen Fon e nod.

3. Eamm um:r(mx] an IOTCREET yl:n:uan MENCIIE B xomm Bra m&r nmmi

prsr. Tlepe Finse ax = Al-Tab O CCITDOIIE STeEEe [ O :

JAITHCH 3]]3"1{&
L 3amyrmre »ooowep, OFOTE IENKKPE Ha I1FESKe | pOMMOTORODHTENR E ITPAEOM HIDKHEN VTRV
JEPATE, EATYCIHTE MPOTPAPDIY JEOXETHCE (E M2 EON IGCKEENM YIMY Epama, Hakae mermo "[hrcel
Mpor pavmo Crasgrapsmre’ Patens wroo s Mynsremcemea ™).
2 Jarycorre mpopaniyy Jlaepysmi TI) X LB AN, (£ memom meokmem yroy mpama “Thyesl

| Mporpanomt Cregapmarel Mymrramena”).
| 3. Orypoitee Monmiep 2armo, ¥ak noxasano sgecs. Omemre ek’ Ha e naupamn: "Bﬂﬁpa'm
.mmmﬂm'h&ocn" mmuﬁm:mm A L !

Puc. 4.30. MHCTPYKLUMKM NO BOCNPOU3BENEHHUIO U 3anNUCK 3BYKa

Kpome mukiepa Bocripoussenenusi B Windows umeercs erte u mukuep
3anucu. C ero noMoubIo MOXKHO OTPEryJUpOBaTh YPOBEHb I'POMKOCTH
3BYKa, 3alIACHIBAEMOTO Ha KOMITbIOTED (HAlpUMep, ¢ OMOIIBIO TPOrPaMMbl
Windows «3Bykosanuces ). [l Toro urobbl ero OTKPbITh, B TOM JKe ITaHe-
g CpoilicTBa MUKIIEpa Bbl MOJKETe, IIEJKHYB Ha KPYKOuKke 3anmuch M
nakaB kHONKy OK, nepeititu x mukmepy sanucu. Hasnauenue BXonos
aHaJIOrMYHO MUKIIEPY BocripousBejenus. Hanuuue ABUIKKOB Ha IaHean
3allMCH MOKHO HACTPOUTH aHAJIOTUYHO ONMCAHHON BhIle mporenype (1pu
YCJIOBHH, YTO KPYKOK 3anmuch orMedeH). /Jpyr Ha jpyra 9T maHesau 3a-
IMCHA YU BOCIIpOM3BeieHusA He BauAoT (puc. 4.30).

BOI'IDOBI:I W 3afjaHHA

1. Kak ocymecTBUTh 3alIHCh MY3BIKAJIbHOTO IPOM3BEAECHHUS C IOMOIILI0 HOTHOTO
perakTopa’?

2. Kaxoe nudposoe obopynosanne HeoOGXoAMMO st 00paboTKH 3BYKa Ha KOM-

nbioTepe? _

Kak nacrpouth Windows st paboTsi co 3ByKOM?

YTo TaKOe CHCTEMHBIH MAKIIEPCKUH TyJInT?

el

11l NpoekTHoe 3aganue

SanuiuTe KOPOTKHEe HHTEPBBIO € BBIMYCKHUKaMU U npernojgasarensiMu. [lox-
rOTOBBLTE WX /75 pa3MelleHHs Ha cTpaHnuke <«fpmapka npodeccuii» (na caitte
06pa3oBaTeNbHOTO YUPEKICHHS ).
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4.11. Cucrema KOMIbIOTEPHOU Npe3eHTaLuK

CDBpEM&HHHE HH@OPM&HHDHHHE TEXHOJIOTHH MO3BOJIAIOT CO30aBaTh .

KOMIIbIOTepPHBIE Npe3eHTanuu. C MOMOIIBIO NTpe3eHTaluil MOKHO Ipes-
CTaBUTh KaKOH-1ubO IPOEKT, pacckazaTh 00 yueOHOM 3aBeIEHHM WJIH
KOHKPETHOM YeJIOBeKe, TOCBATHTH €€ 3HaMEHATEIbHOH JlaTe MU BaKHOMY
cobpiTHIO. ITpeseHTanuu yCIenHo UCIOIb3YIOTCs B 00pa3oBaTe/IbHOM
mpolecce, IpU MOATOTOBKE MJIIIOCTPAIMNA K AOKJIaZaM, COOOLIEHNSIM
U T. L

st cospanus mpeseHTanui, Kak NpaBuiIo, ucnoab3yoT Macrep npe-
3eHTAlUH, ABIAIOMUICA KOMIIBIOTEPHOH cHCTeMON TOATOTOBKH IPe3eHTa-
1uu, HarrpuMep PowerPoint, Bxopsumiit 8 cocraB MS Office. Makruyeckw,
Npe3eHTalys — 5TO [IOCIeI0BATeNBHOCTD Caii/IoB, KOTOPhie MOTYT CO-
JIEPKATh TEKCThI, PUCYHKH, (hoTOrpaduu, BUIEOKINIIb], 3BYKH, MY3bIKY, T.E.
OHH HIMPOKO HCIOJIB3YIOT MYJbTUMeJUHHBIE BO3MOMKHOCTH COBPEMEHHOM
KOMITbIOTepHOI TexHUKH. /{151 BeizoBa Macrtepa npesenraumii HeoOX0quMO
BRINOJIHUTH KoMaHab! Ilyck, Ilporpammer, Microsoft Office u menkuyTh
o crpoke Microsoft Power Point, — mosiButcst okxo (puc. 4.31).

M3 MeHIO B MpaBoii yacTH cHavana Tpedyercs BoIOpaTh MakKeT cJakiia,
KOTOPBIi OyIeT ONpenessTh PaciojioKeHne B ciaiiie Tekcra u rpadukii.

EzE == Il Kensmerop, 1 Coomom ot )

e ek e A e AN ap L e ekl Dbl

—

Puc. 4.31. OcHoBHOe oKHO MS Office PowerPoint
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3aronoBoK cnanja

Puc. 4.32. PaameTKa cnaiaa

J1nst TOro 4TOOBI 3TO CHIENAaTh, HA/I0 HAXKATh Ha KHONKY KoHcTpykrop, 3aTeM
B BEPXHeil YacTH TMOSIBUBINENCS MaHe N B BbIMAfAONEM MEHIO BbIOpaTh
Pasmerka caadiza (puc. 4.32). Crienyer ckasaTh, 4TO 3TH MaKeThl HOCAT
peKoMeHJIaTeJbHbIH XapakTep, W, B IPUHIIMIIE, MOXKHO ITPOM3BOJIBHO pac-
noJraraTh HH(OPMAIMIO HA cJIaii/ie, OTHAKO YTOOBI IIPEe3EHTAIIMS IOy YHIACh
bostee adpexTHOI, KenaTesIbHO HX NPHAEPKUBATHCSL.

B mnpaBoii yacTu BBl yBUANTE caMbie pa3HooOpa3Hbie MakeThl. [[Jis 3a-
rOJIOBKa Tpe3eHTalluy HY:KHO BBIOpaTh OJMH U3 HUX, a 3aTeM mabjoH
Iu3aiiHa npe3eHTaluy (Il 9TOTO B BEPXHEl YacTU MaHes I B BBIIAA0IeM
MeHIo BeiGpaTh J{usaiin cnaiifa), KOTOpbIil ONpeeauT TY LIBETOBYIO raMMy,
KoTopasi Oyzmer ucnoabaoBaThes (puc. 4.33).

Kcratu, BbIOpaHHBINA AW3ailH MOYKHO MPUMEHSATh KaK K OT/EJIbHBIM
c/aiiziaM, Tak ¥ KO BCEM BXOISANIIMM B TpesenTaimio. [lanmee neo6xomaumo
BHECTH 3aroJIOBOK M I10/I3ar0JI0BOK Halllel Mpe3eHTaliul. 3aTeM B BEPXHEH
YacTH NMaHeJW B BhIIajaionieM MmeHio BoiOpath CMmena ciaaiifioB u B OT-
KPBIBIIEMCSI OKHE yKa3aTh, KaKk OyaeT MeHsATbCs ciaiifi (YXOAUTh BIEBO
(BIIpaBO), 3aKPBIBATHCSA KAMIO3U M T.1.), a TaKKe CKOJIBKO BPEMEHH OT-
BOAMTCS Ha €ro 9KCIOHUPOBaHUE, HJIH JKe IIepexo/ ONpeie]uTh [0 Ha-
JKATHUIO JIIOOOH KIaBUlM (3T0 0COOEHHO YIOOHO MPU MPOBEAEHHH JI0KJIa-
noB) (puc. 4.34).
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Puc. 4.34, CmeHa cnangos
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YcranouM, 4TO cMeHa caaiizia nmpoucxoaut yepes «lllanrku ropuson-
1{JIbHBIE>, CO CPE/IHEN CKOPOCTHIO, U CJaiij akcnonupyercs B Teyerue 30 c.
(rmeTuM, yto B a060I caii, UCIoAb3ys KoMaHay BceraBka, MOXHO
CTAaBUTh PUCYHOK, 3BYK, BU/IEOCIOJKET M3 cOOTBeTcTBYIoUIero (aina. Moxk-
110 3aITUCATh UKTOPCKHUI TEKCT, UCIOJB3YSI BO3MOMKHOCTD «3BYKO3aIUCh»,
I'rak, mepBeIi caai TOTOB.

JLo1s1 coamanyst cieyiomero ciaiiia HeoOXoauMo BeINOJIHUTE BeraBka,
Cospats caai. B nossusmemcs maxere (a Bol MokeTe BbIOpaTh J11060ii)
namcath BBepxy «Hamre yunimme obpasosano B 1965 r.». 3arem BbITIoJI-
nuth BeraBka, Pucynok, U3 ¢aiina u ykasars Ha (aii, rae yxe npuro-
Tosyiena 3apanee (ortorpadus 3panus Hanero yunauiia. [Ipu atom ykasars,
HTO cMeHa cJaiina OyaeT mpoucXoauTh ¢ nomomnisio adgdexra «IIpsmo-
YIrOJIbHUKH BHYTPDH», KOTOPBIi MBI BHIOPAJIH, i YCTAHOBUTH CPEIHIO0 CKO-
POCTH CMEHBI CJaiiia 1 BpeMs sKcrionupoBanus 15 ¢ (puc. 4.35).

Eciu y Bac ectb 3ByKOBOI (paiiy ¢ Kakoi-HuOy b MOAXOSNIEN 1o cIry-
Hal0 MY3BIKOM, MOKHO BCTaBUTb M €r0, TOT/Ja 9Ta My3biKa OyeT 3By4aTh
BCE BPeMs 9KCIIOHMPOBAHMS ciaiijia.

Jlanee cienyer onath BeinoanuTs BeraBka, Cosnare caaiiy, CMEHHTD
JIM3aiiH, cienaTh 3aronoBok «Ham gupexTops, BcTaBuTh (hoTOrpaduio
JIMPEKTOpa U HabpaTh CONPOBOAMUTENBHBIN TeKeT (puc. 4.36).

HYH MHME  ppt] % SR
 Bergena ex3  Popuar . Copauc c Moxascnafgos Duso [hpssxs  Adohe FDF BBEAHTS BTN
rio siX & A 8 (B WSS A N A O oo 9 G

T

Puc. 4.35. Cnaip 2
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Puc. 4.36. Cnana 3

OmnpeznennmM, YTO CMEHA 3TOTO CJIaiija OyAeT MPOUCXOAUTH 110 aderTy
«HarmureiB BHH3», CO CpeHeil CKOPOCTLIO, U OH OyeT aKcroHHpoBaTses 15 c.
IIpy HEOOXOAMMOCTH MOYKHO BCTABHTH MY3BIKY WM JMKTOPCKHI TEKCT.

Takum obpasom, B Halllel Ipe3eHTalMK ke TpU caaiifa. Tak e cie-
AyeT JelCcTBOBaTh U masiee. [l mpoecMoTpa TOro, 4T0 IOJYyYHIOCh, HY/KHO
BoimoinuTh Ilokas cnaiinos, Havyats nokas. /[ns Toro utob6ul yaobHee
CMOTPEeTb COCTaB IIpPe3eHTAIlUU B 1[eJI0M, MOJKHO BoIoaHuTh Bua, Copru-
POBUIMK caainoB (puc. 4.37).

B sToMm pexume moj KazKAbIM CJIAHIOM CjeBa YKasblBaeTCs 3aaHHOe
BpeMsi 9KCIIOHMPOBAHMUS, a CTIPaBa €ro HOMep; BEPTUKAJIbHAS JIMHUS TIPaBee
TPETHETO cJIaiiia — 9TO Kypcop. B pesxkuMe cOpTHPOBINHKA MOYKHO J00aB-
JIATH CJal/bl, KONMPOBATh UX, MEHITh MECTAaMH, Y/IaJgaTh IIPUMEPHO TaK
e, Kak 9TO jlejaercs ¢ (hpparMeHTaMM TEKCTa B TEKCTOBOM pelaKTOpe.
Korpa npesenranus rotoBa (MU B IIPOLIECCE [TOATOTOBKH), €€ MOYKHO CO-
XpaHuTh B Buje dalina Ha JUCKe, 3a/1aB cooTBeTcTByIomee uMsa. Hyxuo
HOMHMTD, YTO (paidjibl, co/iepKaliue Ipe3eHTalluy, aBTOMaTHYeCKH T10J1y-
4aloT paciupenue .ppt.

H Bonpocek! U 3aganus

1. Yo npexcrasiasier coO0i KOMIBIOTEPHAA PE3EHTAIMS?
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Puc. 4.37. CopTUpOBLIMK cnaiaos

2. TloueMy MOXKHO pacCMaTpHUBATh KOMITBIOTEPHYIO TIPE3€HTAILMI0 KaK BajKHOE
KOMMYHHMKAaTHBHOE CPEJICTBO?

3. Onunure TEXHOJOTHIO CO3MAHUS KOMITBIOTEPHOMN NMpe3eHTallnH.

4. Hcnonb3ys ONMMCAHHYIO TEXHOJOTHIO CO3JAHMA MPe3eHTallMy, BHINOJHUTE
sajganue «BuauTHas Kaproukas AJs Bauiero o0pasoBaTEabHOT0 VUPEKICHHS,

Hcnonsayiite TexcToBbIE, Tpadhuyeckue, 3BYKOBbIe, (POTO- M BHIAEOMATEPHANBI
10 TEME.

m NMpoeKTHoe 3ajjaHue

Bpimosnure NPE3CHTAIIHID K JOKJaAY 110 3alllHTE CBOETO KYPCOBOIO IPOEKTA.
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TEXHOJIOT'X PABOThI

C A(HOOPMALIMOHHBIMMU |
CTPYKTYPAMWU — 3JIEKTPOHHbIMU
TABJIMLIAMU U BASAMU AAHHbIX

rNABA

5.1. Komnblotep Kak BbIUMCAUTEAD

Mcropus BbIMMCIEHUH — 39TO MCTOpUS pa3BuTus 3HaHuii. Hasephoe,
HeOOXOAMMOCTD CYeTa BO3HHKIA Y YeloBeKka Kak ocHoBa obuienus. [Tpu-
pojia TOapuiia YeJ0BeKy CBOeoOpasHble CYETHBIE MAJOYKU — IAJIbIIbL.
Y MUBUTENEHO, HO KaK/Iblid peOEHOK TIOBTOPSIET B CBOEM Pa3BUTHH MCTOPHIO
BBIYMCJIEHHH, OT HAJblEeB — K COBPEMEHHBIM cylepBbruucautensiM. Ilpo-
CJIeIUM UCTOPHUUYECKYIO Helb CO3/IaHusl BhIYUCTUTEbHBIX YCTPOHCTRB: MO/~
pyuHble MaTepuabl (MaJbIbl, TAJOUYKH, KAMEIIKH U 11p.), cueThl, abaku,
apuMOMETPBI, KaTbKYJISTOPSI, KOMITbIOTEPH! (puc. 5.1).

Kakne apudpmernueckne onepaiuu yMeeT BHIIOJHATh KOMIIBIOTED
1 IJie OHU BoINOJHIOTCA? HazoBure Nopsiiok onepaiuii s pacyera
are6panyecKoro BHIPAYKEHHS, JIOKaKUTE Ha IIPUMEpPE, 9TO HapylIIeHHe
OYEePEHOCTH Olepaluii BejeT k omudke. Mcnonmpays anrebpandeckoe
BLIPAJKEHME, NIPOCTARLTE B HEM MOPSAOK ONEpaluii ¥ NpoBe/IuTe BbI-
YHCIEHUS] Ha KaJabKyJsaTope. UTo BB MOXKeTe cKa3aTbh O TOYHOCTH
BhIYHCIAeHHi? UTo Takoe abCOMOTHAS TOTPEIIHOCTD M KaK OHa OIpe-
JleJisieTcsa’?

Bce KoMaH 16l KOMITBIOTEPA BBITIOJHSAIOTCS B ITPOIeccope, obpabaTbiBae-
Mbl€ AaHHbBIE TPU ATOM HAXOMASTCS B omepatuBHOM mamsatTi. YTobbr pac-
curtaTh GOPMYJIY, HEOOXOAMMO TOUHO COOJIONATH MOPSIOK OIepaiuil —
ajroputm pacuera. JlelicTBUsS — BBIMMCIEHNS B aJITOPUTME — BBITOJTHSIOT-
Cs1 B CTPOIOM TIOPSIIKE, TIOCIIE0BATEILHO APYT 3a APYyroM. Takoii aaropurm
pacyera HasbIBAETCS JUHEUHDIM.

B KaykzoM JIeHCTBHH aIrOPUTMa BEIYMCICHUsT (hOPMYJIBI y4aCTBYIOT JBa
OIepan/ia, Hajl KOTOPBIMU IIPOUBBOAATCS AEHCTBUS CAOKEHNS, BEIYMTAHN,
VYMHOMKEHWA WA JTEJICHWA. KPDME TOTO, K TaHHBIM MOMET 61:['[‘]3 TIpUMEHEHA
(hyHKIMS, HALIpUMEp, BO3BEIEHHsI B CTEIIEHb WK IIpeodpasoBanus B Apo0b,
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Puc. 5.1. Npumepsl NepPBLIX ANEKTPOHHO-BbIYUCIUTENbHBLIX YCTPOWCTE:
i — HaneKynaTop Anita; 6 — HemBpuOMCHHMIA auddeperuManbHblii aHanusaTtop

oOpaTHyIo yucay. PesyipraT 00010 BEIMUCIEHHS MOJKET UCIOJb30BATHCS
JUISE IPYTOro pacyeTa. Bol, KOHEYHO, 3HAKOMBI € IIPOCTEHIINM 3JIeKTPOHHBIM
BHIYMCANUTENEM — KaJabKyJsaTopoM. [louemy on Tak HaspiBaercsa? Kanvxy-
nsimop (0T mart. calculator — cueTynk) yMeeT TOJABKO CYMTATH M COXPAHSITH
pe3yJbTaT B cBoell HebombIoi onepaTuBHOoi mamsTu. [Ipy BeikIIOUeHUN
KAJIbKYJIATOPA €ro MaMsATh <«cOpachiBaeTcs» B HOJb.

B cayyae uCnonb3oBaHus KOMITBIOTEPA HE HY/KHO UMETh KaJIbKYJISITOP,
TAK KaK B Ka’K/[0OM KOMIIBIOTEPE eCTh NMPOrpamMMa, peajusyiomas ero pabo-
Ty. Bosiee Toro, gaxke MeHio 3TO MPOrpaMMbl C/I€JIAHO OYEHDb ITOXOKHM
BHEIIHE Ha KaJbKYyJSTOP, TAK Y4TO MO3HAKOMHUTBCS ¢ HUM OyaeT coBceM
necaoxHo (puc. 5.2). MoKHO cKka3aTh, 4TO MPOrpaMMa-KaJbKyJISITOP — 3TO
MPOCTEHIINI YHCI0BOM PeakTOP, KOTOPLIM MO3BOJISET BBECTH YHMCJI0, UC-
[[PaBUTh €TO, BHIIOJIHUTD BBIYMCICHME C HUM M BBIBECTH PE3YJIbTAT Ha DKpPaH
JMCTLIEs KaJbKyJISTOpA.

Wcnoneayst mukrorpammy Ilyek, Bridepure komar sl Ilporpamma,
i Cranpaprabie, Kaabkynsarop.

Habop 4mciia ocyniecTsisiercs ¢ 1moMo-
IO MbILIK M KHOMOK-1{1(p. Ectp Ha 112a-
HEJIM TAKOTO KAJbKYJISTOPa KHONKH ¢ 060-
3HAYEHUEM Ollepalliil «MUHYC», «ILIIOCH,
«YMHOMKEHHE», «JeJIeHue» U HEKOTOPbIX
dynximii. B nporpamme-kanbkyaaTope,
KaK M B CAMOM YCTPOHCTBE, IPUCYTCTBYIOT
crieliMajbHble KHOMKH YIIPaBJICHUS IaMsi-
THIO, T.€. STYEHKaMH, B KOTOPBIX MOYKHO

COXpPaHHTDb PE3yJ/IbTAT pacyeTa: Puc. 5.2. Kanbkynsatop Windows
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MR— npocMOTp Ha 2KpaHe COAEPKUMOr0 IaMsITH; |
o MS — coxpaneHue B MaMsATH TIPOMEKYTOYHOTO PE3YIbTaTa Pacyera;

MC — oumncTKa naMsaTH.

[TaMaThio yA0OHO TMOIB30BATHCS AJsI COXPAHEHHS MPOMEKYTOUHBIX
PE3YJIBTATOB, KOTOPLIE HCIIOJAbL3YHOTCA JIA I[HJII:HEI:'II.HHX BBIYMCJIEHUH,

Kpome Toro, MOKHO BOCIIOJIb30BAaThCsI OCHOBHBIM MEHIO, KOTOPOE, KaK
BCer/la, PacIo/IOKEeHO B BepXHeil cTpoke okHa (Tabi. 5.1).

Tabauma 5.1
Kouarza Omucanue
MEHIO

[TpaBka ITozBosiseT ckonupoBaTh ()parMeHT Yucia, QOpMyJILl B [IpoMe-
AKYTOUYHYIO IIAMATH H BOCCTAHOBHMTL H3 HEe Ha OJHOCTPOYHOM
aKpaHe KaJabKyJIsaTopa

Bux JlaeT BO3MOKHOCTh BHIOpATh OJIMH M3 JBYX KaJbKYJIATOPOB, 3a-
JIOKEHHBIX B JIAHHYIO IIPOrpamMMy: OOBIYHBIA U MHKEHEePHbII

OumcTuTe TAMATh ¥ 9KPaH KaJdbKY/ISITOPA U BBIOJHUTE AeHCTBYS
10 aJITOPUTMY BBIYHUCJIEHHS TPENIOKEeHHOH QYHKIHMUA B pexKUMe
00BIYHOTO KaJIBKYJIATOPA I 3HAYEHUH X U ¥f:

1 X 2
= -5 +4x°.
Y (x+D(x+2) x-5
Bapuanr 1 2 3
x 0,3 -5,4 1,1
y 1,01 114 6,44

AnropuTM pacdeTra Ha KaJbKYJSITOPE MPeJICTaBIEH CJIeIyIOnMMU
IaraMH, T/ie TOCAeI0BATENbHO [TePeYUCIeHbl KHOIKH JIJIsi BBITTOJIHE-
HUsi KOMaH/ibl (3HaK => 0603HaYaeT 3aluch B NaMATD):

l.x+1== MS

2.x+ 2=

3. * MS =

4. IlpumenuTs K pesyiabrary QyHKIHMIO 1/X M cCOXpaHUTh B APYroi
g4eiiKe MaMsITH, €CJIM OHAa €CTh Ha KaJdbKyJsATOpe, WIH 3alKiCcaTh
B OJIOKHOT,

5.x-5= MS

6.5*x=

7./ MS = MS

8. x*x=
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9 *4=

10. =MS =

11. + orBer mara 4 =

CpaBHHTE CBOI OTBET €O 3HaueHueM y u3 Tabaunpl. [Jobelitech
NMpaBUJIBHOTO OTBeTa. BHUMaHMe, 3HaK <«=» 03HAYaeT BBINIOJHEHHE
KOMaH/ibl Ha KaJbKYJIATOPE, PE3YJbTAT KOTOPOH MBI YBUAEAH Ha
aKpaHe.

Bbl Hay4YHAKCh BBIYUCASITH (DOPMYJIBI Ha KaJIbKYJATOPE, UCIOIb3YS
lIpaBuja BeiYuCAeHuH. Ho KoMIIbIoTepHBIN BEIYMUCAUTEND ITO3BOJISIET pac-
CYHUTATh BCHO [l}jFHKHHID Cpa3dy, o aToro ee HYKHO 3alticaTh Mo IMpaBH/IdM
KOMIIBIOTEPHOTO BbuucauTesd. Ilpumepamu xomnviomeprozo evuuciumens
SIBJISTIOTCST KAJIBKYJIsiTOp (hOPMYJI, 37eKTpoHHast Tabauiia u Jp.

Huorcenepnviii karvkyaamop nomMumo 6ndamorexu QyHKIMil, HeoOxo -
MBIX B TEXHHYECKHX pacyeTax, IO3BOJSET He TOJBKO BBOIUTEH YHCIA IS
pacyeTa M yKasblBaTh ONEPAIMK HAJl HUMH, KaKk B 0OBIYHOM KaJbKYJISITODE,
HO ¥ 3aIMCHIBATh (DOPMYJIBI B IPOMEKYTOUHYIO mamaTh. Habop ocymect-
BIAETCA KHOITKaMH RaJTbRYJATOPA MOCAEN0OBATENLHO IV 3a JAPYT OM C VK-
saHueM yuces, QyHKIuil 1 cKoOOK.

Bocnosb3yeMcsl HHKEHEPHBIM KaJbKyJIATOPOM JJisi pacyera aarebpau-
JeCKHX BBIPAYKEHHH, KOTOPBIE TOCJe 3allUCH 110 TIPAaBUJIaM KOMITLIOTEPHO-
0 BBIYHCJIMTEST Ha3bIBAIOTCS APUpMemuueckumil eblipadiceHusimMu.

Bot atu IMpaByia:

1) sHaku apudgMeTHyecKux onepauuii oQopMISIOTCS CUMBOIAMU <+»

(cnoxenue), «<—» (BeIUUTAHKE), «*» (YMHOMKEHHE), «/» (Henenue),
«™» (BO3BeJICHHE B CTEIIEHD);

2) ycraHOBKa O4epeaHOCTH onepamuii opopMisieTcst ¢ IOMOIBIO KPY-
TJIBIX cKoOOK. KomuyecTBO OTKPBIBAIOMIMX M 3aKPBIBAIOIIMX CKOOOK
JOJIKHO OBITH OIMHAKOBBIM;

3) Matemaruueckue (HYHKIUH 3aNMCBIBAIOTCS € TIOMOIILIO CrelHaib-
HOTO HMCHH, dPTYMCHT 3dKJIIOYA€ETCH B CKD6KH, HallpumMep:.

o SQR(x) — KopeHb KBaj[paTHbI;
+ ABS(x) — abcomoTHas BeIUYHHA;
o INT(x) — nmenast yacte OT ynCJa.

Apudmernyeckoe BeIpasKeHME ONMCHIBAET JIMHEMHDIH aIrOPUTM pac-
yera (hopmysibl. 3amuiiem aaredpaudeckoe BpipakeHue B Buje apudMeTH-
4eCKOro — JIMHEeHHOTo ajropuT™a pacuera. Bynem ucnonb3oBath CKOOKM
B LleJISX OnpejejieHus: oyepepHocTH onepanuii. [lns x = nt

| X -
_ -5 42,
Y i) (x%2) x5
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B nannom anrebpanyecKoM BHIPasKEHHH HUCTIOJIb30BaHa APOOHAs 3aMHCh,
B KOMIIBIOTEPHOM BBIYMCJIWTENE OHA HE IIPEAYCMOTPEHA, HO MBI MOYKEM
NMpeACTaBuTh APOo6b KAk OMEpalHio [AeJeHHA YUCIUTeNd Ha 3HaMEeHaTe b,
Yrobbl He OMUOUTBCS B MOPS/IKE onepaiuii, 6yaeM mpuaepKxuBaThes r[pa-‘
BHJIA 3amucu (GOPMYJIbI, TIPEACTABIEHHON APOObIO: 3aKTIOUEHHbIH B c1c061<u
HHUCJHWTEJL AeJdHM Ha 3aKJIIOYEHHBIH B CKGﬁKH JHaMeHAaTelb.

[Tonyuuresa caenyioniee apudmeTHyeckoe Boipaskenue (0OpaTuTe BHH-
MaHue, Kak CKOOKH YIPaBJSIOT HOPSIIKOM BBIMHCIEHUI B 9TOM JIMHEHHOM
aJIrTOpUTMe pacyeTa):

y=10)/((x+D*(x+2)-(B5*x)/(x-5) +4*x"2.

4 1 3 2 8 5 7 6 11109

[Topsiok
orneparmit

CTp'E.IIKa MMOKA3LIBAET HAIIpaBJIEHHE BHT-IHCJIEHHﬁ, d YHCJa — TOpPAIL0K
oneparuid. ITomuure, 4T0 HYHKIMK BCerja BBIOJHSIIOTCS PaHblle apud-
METHYECKUX ONePaIlii.

Bonpochkl U 3ajaHuda

1. Yro npexcrasasier coboii nporpaMMa-KaasKyaarop? IlepeuncinTte OCHOBHBIE
AJIEMEHTDBI KaJbKYJIATOPA. OGBHCHHTE HX HasHadYeHHEe.

2. Yro Takoe apudMeTHYECKOe BLIPAKEHHE M KAKOBBI IPAaBHJIA ero 0(hopMIeH S ?
BoIrosiHuTe MOCTEHIHA TIPUMED, MUCIIOIB3YS KaJbKyJIATOP MOOWILHOTO TeJie-
thona.

3. B xakom ycTpoiicTBe KOMIBIOTEPA MTPOUBOAUTCS pacueT apudMeTHiecKkoro
BBIpaXKeHUs ?

4. Kax MBI ympasiseM HOPSAKOM ONMEpPanuii B 3alMCH JUHEHHOTO aAropuTMa
BBIYMCIIEHII — apu(MeTHYECKOM BBIPaKeHHH?

' NpoeKTHoe 3agaHue

[ToAroTOBLTE AOK/IABI 10 TEMaM, YKA3aHHbIM B Tabu. 5.2, uenosn3ys Murepuer-
IHIMKJIONENHI0 www.megabook ru ¥ MOUCK IO TEMaM.

TaGauna 5.2
Tema Ilnan poxnaja
Abak — pyuHoil Cuernas ckambs (b6ank) u yekepa (KJaeT4aThblil), OT
BBIYHCIUTEND KOTOPBIX IPOU30NLIN CJI0Ba OaHK U ueKk — abakm.

Abak y eruntsaH, rpekoB U puMiaH. Kpunoc (yaeaxku
Ha namaTe) y oburareneit I0xnoi Amepuku. Cyan-
maH — KHTalCKHe CeMMKOCTOYKOBBIE CYETHI, COPO-
faH — SIMOHCKHE CeMHKOCTOUYKOBBIE cueThl. Cuers
B Poccumn
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Oxonuanue matbn. 5.2

Tema ITaan poxnana

Cosparenn apudmome- | biaes [lackains u ero BeIMHCAUTENLHAS MeXaHHYeCKast
pa Maimuna — nackamuaa (1642 r.). Tordpun Bunn-
resibM Jleitbuuir — aBrop apudgmomerpa (1673 r.)

Ileperiil KoMTIBIOTED- Beraucantenstas maimmna badoumpka (1823 r.). I1po-
nuk — Yapans bab- rpaMma BBIMHCJICHUH M NaMsATDh JJI Pe3yJbTaToB.
OWJIK U TepBas npo- ITponeccop — <«cepjiie» MaliMHbl, KOTOPast BHIIOJI-
rpaMMHCTKa — Aza HSAET IMPOrpamMmy, UCIIOJIB3VIOULYIO Pe3yibTaThbl U3
baitpon (Jlasaeiic) naMaTH, ABBIK TPOrpaMMHUPOBAHNS — SA3BIK, TIOHAT-

HBIM MalnHe. S3biK onucanus KOMaAH/ QA MalllWHbI
Babouipka, npemnoxkenusiii Anoit Baiipon

[KanbKyIsaTOp U KOM- KaibkyJaarop Kak yCTpoHcTBO © BpeMeHHOH ornepa-
NBEIOTED THBHOM NaMATEIO, OCYINECTRBAAIONIEE TOJLKO CHET 110
O/IHOH, YKa3aHHOH YeJOBEKOM B JIAHHBIH MOMEHT
KoManjie, BeruncanrenbHada cpefla KOMIbloTepa —
NPOTPAMMHAs Cpejla, BLITOJHAIOMA IIPOTPaMMY,
HAITMCAHHYIO YeJIOBEKOM, COCTOSILYI0 M3 MHOJKECTBa
KOMaHJ JIJIsl BBIYMCJIEHHH, H IpefHasHavyeHHass s
MHOTOKPATHOTO MCTIOAB30BAHMA € PA3JHYHBIMU HC-
XONHBIMH JlaHHBIMH, MOKHO JIM cpaBHUBATL YHCTA
Ha Kaabkynatope? KoMmnbiotep — yCeTpoHCTBO,
UMerolee mpoueccop s apudmMeTHyeckux 1 Joru-
YECKUX Onepaiuii Haa yucjaaMu

5.2. MoaeAupoBaHUe 3AEKTPOHHOM TabAMLbI

BBIT-IHCJIHTEJIBHEIH cpeia, MO3BOJAIOINAA CTPOUTDL Ta.ﬁ.?IIrIL[bI I CTATH -
cTHYeCKOi 06paboTKK JaHHBIX, T.e. BKJIWOUaonmas B cebs 6HOIMOTEKY
MaTeMaTHYECKHX, KOMMEPUYECKUX M JIOTUYECKUX (DYHKIMI, a TaKxke rpadu-
Yyeckue BO3MOKHOCTH JIEMOHCTPAIMN CTATUCTHYECKUX TIPOLIECCOB BO Bpe-
MEHH, Ha3bIBAIOT 3JEKTPOHHON Tabauuei. B neit Mmoxkno dhopMupoBarh
OoJIbIIMe MACCHBBI YHCJIOBBIX JIAHHBIX JIJIsI UX JlaJibHelniedl obpaboTk,
YIOPSALOYMBATH 9TH JAHHBIE 110 BO3PACTAHUIO W YOBIBAHHWIO, HAXOIUTH
CyMMapHble U cpefHue apudMeTHUecKHe 3HaYeHUs1, CTPOUTH rpaduku
M IMarPaMMBbl, TIEPECYMTHIBATH JAHHbIe N0 YKasaHHOH dopmyse, neaaTh
Bblﬁ{]pl{}’ JaHHDBIX, KDTDPHC OTBEYAIOT HEKOTOPBIM YCJIOBHAM.

Takue TabIMIIBI U3/IABHA UCIIOJIB3YIOTCS YeJIOBEKOM, HO OHU (POPMHPO-
BAJUCH B OYMasKHOM BHJIE, & PacyeT MPOH3BOJMIICS C IOMOIIBIO CUYETOB,
apuhMOMETPOB U KaJbKyJIsITOPOB. B HacTosiee BpeMst B CTAaTUCTHYECKUX
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pacyeTax MPUMeHsIeTCsl KOMITBIOTEPHAsT BEIMHCIUTENbHAS Cpefia, crocoOHas
BBITIOJHUTE paboTy 6bicTpo M 63 omuboK, a TakikKe HaCTPOUTH JaHHbIE Ha
HOBBIE 3HAYEHUs KJII0YEBBIX ITapaMeTPOB, HAIIPUMep KYPC BaJaiOThl HA KOH-
KPETHBIH MOMEHT BPEMEHK WJIH CPeIHHIl IPOXOAHO Oall Ha KOHKPETHbIH
AC€HDb BCTYITUTEJIBHBIX 3K3aMEHOB H TID.

Byxranrepusi, OaHKH, HAJIOTOBbIE MHCIIEKLIMH, KACChl B Mara3mHax, CTa-
tuctrdeckue B/ yuebHbIX yupesKaeHuii, CTPaXoBbIX KOMIIAHHMIT, MArasuHOB,
OTITOBBIX 6a3, CTPOMTEILHBIX KOMITAHHH, CKJIA/I0B, aBHAITHOHHBIX U JKeJIe3-
HOZOPOKHBIX KACC UCIOAb3YIOT BO3ZMOKHOCTH KOMIIBIOTEpa /UUIsl [IpOBe/e-
HUsI 0OBEMHBIX, OBICTPO MEHSIIOIMXCA, TPYA0EMKHX 110 00paboTKe omneparuii
C YMCJIOBOH MH(pOpMaLHeH.

[ TaBHBIMH TIOHATUSIMU TIPH paboTe C SMEKTPOHHBIMH TaOTUIAMU SBJISA-
FOTCSI: siveiika, crosbel U CTPOKa, ajpec, TUI JAaHHBIX B sueiike, AMAMA30H,
BBIjIEJIEHUE /IMaNa30Ha, PelakTHPOBaHUe JAHHBIX B TabJIuIle, pacyeT AaHHBIX
JAHAMa30H4, IOCTPOEHHE FPHCIJHI{OB " qHArpaMm i OTHUAalla30HA.

J1st Toro yTOOHI O3HAKOMMTBCS C IIpaBUJIaMK (opMUpoBaHus Tabmiu-
1Bl IAHHBIX, JOCTATOYHO BCIIOMHUTH UTPY «Mopckoii 6oit». Kaxmoit kiet-
Ke (s14eilke) 1OJIsi UTPBI COOTBETCTBYeET aapec — OykBa u nudpa. Tak
u B snekTponnoi tabmmue. Kaxknas sueiika nMmeer adpec: nepBoil yKasbi-
BaeTcsa OykBa — TmOMeTKa cTosb1a, a 3areM 1udpa — MoMeTKa CTPOKH OT
JI€BOr0 BepxHero Kpas Tabuuubl. Sdeiika HaXOAMTCS Ha INepPeCeYeHUH
CTDJIﬁI_Ia H CTPOKH, MMO3TOMY €€ aApeC COCTOUT U3 IBYX IMIOMETOK. HH.HPHME]J,
Ha puc. 5.3 A4eilka, B KOTOPOH YCTAHOBJEHO YUCJI0 30, uMeeT aapec B2.

Cmonbey, moMevaeTcs agpecoM-0yKBOM, a cmpoka — aapecoM-1udpoii.
Habop HeckombKHX siueeK O[HOH CTPOKH 3azaeTcs duana3onom. Harpumep,
A1:A10 npexncrasaser coboii quanason ot 1 10 10 KIeTKH BKIIOYHUTETBHO,
HaXOIAIMXCSA B cToa01IE A.

Anpec sueek, 3alMCAHHBIA ¢ MOMONIBIO OVKBBI M LIU(PbI, Ha3BIBAETCS
OMHOCUMENbHBIM AOPECOM, TAK KAK OH TIOCTOSTHHO COOTHOCHTCS €O CTOJIOIOM
M CTPOKOH BCJIe[ 3a IepeMeleHueM Kypcopa. Aapec «0exuT» Beien 3a
KyPCOPOM, BbICBeuMBasi cTojaber i cTpoKy. IIpy KONMMpPOBaHUM JJAHHBIX U3
CTPOKHM B CTPOKY, U3 cTojibua B cToJi0ell, U3 KJIETKH B KJIETKY HX ajpeca
OyIyT IepeyCTaHABINBATHCA ABTOMATHYECKH, T. €. COOTHOCUTCS C KOHKPET-
HO# cTpoKoi 1 cronbuoM. [TepenycbiBas HOBBIE ajipeca, AJIEKTPOHHAS Ta-
GJTPII_[& KOIIMPYET JaHHBIE B HUX 6&3 HU3MEHCHHMA.

Jlannspie B s9efikax MOTYyT UMETh Pa3HBIH THII,
..... A LB | O6bITb TEKCTOM, YMcIOM H (opmyoii. [l ober-

TR YeHUsl HAIero TPy/ia 3JMeKTPOHHasA TabauIa caMo-
CTOSITEJIBHO O(POPMHMT JlaHHble KaK TEKCT, eCI OHU
HayuHaloTcs ¢ 6ykBol. Dopmyna niis pacyera Ha-
Puc. 5.3. dparment bupaercs mocje 3HaKa paseHcTBa. Ero ykasanue
3NEKTPOHHON Tabnuusl  ObsizaTesbHo! A BOT 4nciia HabUPAIOTCS Cpasy, Kak
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MbI €T 9TO Ha KaJbKYJSATOPE, HCIOJNb3Yd 3HAK «+» U «—», a TaKKe
JICCATHYHYIO TOUYKY.

Jlanmpie MOJKHO PACIIONATaTh B sUEHKAX MPIJKATBIMU BIIPABO, BIEBO
I 1O HEeHTPY, a YUCJIaM MOKHO OIPE/eJHTh JUIMHY JeCATHIHON JacTH.
IKpome TOro, YMCaa MOKHO NPEACTABIATL B JEHEKHOM U IPOIEHTHOM
BHJLE.

OcHOBHBIE KOMaH/bI MEHIO 9JeKTPOHHOU TaOJMIBI IPUBE/JEHDI B
rabi. 5.3, a B 9KkpaHa Ha mpuMepe nipuioxkenust Microsoft Excel — na

puc. J.4.

Tabaumua 53
Memio Komanua Onucanne
MDaiin CoznaThb Cospaer HOBYIO TabauIy
OTKPBITE OTKpBIBaET CYNIECTBYIONIYIO
Tabmiy
3akpuITh 3axpeiaet (aitr ¢ Tabauiei
CoxpaHuTb Coxpansier TabJiuily Ha JHCKe
B (hailze ¢ TeM ke MMeHeM, YTO
W paHee
CoxpaHuTh Kak... Coxpansier Tadiuily Ha JHCKe
B (haiine ¢ 3asaHHBIM UMEHEM
ITapameTpbl CTpaHUIIbI [lossonser 3ajasars pasmep noviei,
a TaKsKe OPMEHTAINIO CTPAHUIBI —
KHVDKHYIO WIH albOOMHYIO
IIpensapurenbHbIit [TossonsieT npejBapuTeNbHO
MIPOCMOTP MOCMOTPETH BHJ CTPAHMIIEL TIPHU e
neyaTH
ITevarn IMTossossier HaneyaraTs CTPAHUILY
WM BBIZICJICHHBINH IHATIA30H STYeeK
ITpaBka Bripesars Bripesaer BoiesieHnblii (pparmeHT
1 niomeniaer ero B Oydep
Konuposars Konupyer BoiieneHmnbiii pparMenT
B Oydep
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IIpodonacenue madn. 5.3

Memio Komanzaa Onucanue
ITpaska BeraBurh Berasnser conepxumoe Oygepa
CrenranbHasi BCTaBKa Berasasier opMyJiel, 3HAYEHHS
win popmatsl parmMenTa U3
Oydepa
Haiitu Witer 3agannplii o0bexT
3aMeHUTD Witer 3apannblii 00BEKT U 3aMeHs-
eT ero
Bupn [Tanenu MHCTPYMEH- OTKpbIBaeT TaHeId HHCTPYMEHTOB:
TOB CTAHJAPTHYIO, PEAAKTHPOBAHMS,
pPHUCOBaHUA M JIp.
Crpoxka penakTHpoBa- OTKpbiBaeT (3aKpbIBaeT) CTPOKY
HHUSI PEAAKTHPOBAHMST
CTpoka COCTOSHHA OTKpeIBaeT (3aKphIBacT) CTPOKY
COCTOSAHMS
Macirad Wamensier Macuirad npejcraBieHHs
MAHHBIX
Beraska HAueitkn [Tospossier BCTAaBUTD SYEHKY
(rpynmy sueex)
Crpoxu [TosBoasieT BCTABUTH CTPOKY
(rpynmny cTpokx)
Cronbus [TosBousieT BCTaBUTDL CTOAOEI]
(rpynmy cToabios)
Jluarpamma [TosBonsieT BCTaBUTH JHArpaMMy
DOyuKns [TosBoasier BCTaBUTDL (DYHKIIHIO U3
Habopa UMEIOTIHMXCS
Wt [TossossieT IPUCBOUTL UMST KOH-

KPETHOM AYeiKe
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Ipodoncenue mabn. 53

Menio Komanya Onucanne
Beraska [Tpumeuanue [TozBonsieT MPOKOMMEHTHPOBATD
HasHAYEHHE WIKM COJEpIKaHue sS4ei-
KH (B IPABOM BEPXHEM YIJIy —
KpacHasi TOYKa)
Pucynox [losBossieT BCTABHTHL PHCYHOK M3
UMEIOIIEICS KOJJIEKIIHH MJIH M3
MMPOH3BOJIEHOTO [l}aﬁ.l'la
Oo6bekT [TosBousier BCTABIATE pasinyHbie
00beKTH: pesaktop (opmyl, Bueo,
3BYK, TEKCT H T.I.
(Popmar Aueliku YeranapnuBaer popMmar siyeiiku
Crpoxka Yeranasausaer (opMaT CTPOKH
(cTpoK)
Cronben Yeranasmusaer dopmar cronbia
(cTonbios)
Juer Yeranapausaet popMaT JMCTA
Cepsuc Opdorpadus [Tossonser nposepsaTs opdorpaduio
TEKCTa
auura [TosBossteT samuIaTL JUCT
1apoJieM
Maxkpoc [TozBoJNsET BBOAUTE MAKPOCHI
(MaKpOKOMAaH/IBI )
[TapameTpsr [lo3Bossier ycraHaBauBaTh napaMe-
TPBI TAOIUIIBL
Jlannsie CoprupoBka [TosBossier copTupoBaTh JlaHHbIE

Bueminue ganHpie Win
MMIIOPT BHELIHHX

JIAHHBIX

[TozBoJsieT MOAKAIOYATH BHEIIHHE
JlAHHBIE, B yacTHOCTH U3 BJI
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Oxonuanue maoa. 5.3.5'

.

Menio Komanja Onucanne
Oxno Hogoe OTKpbiBaeT HOBOE OKHO
Pacnionoxuts YcranaBauBaer HOPSJOK Pacoio-
1

JKEHUSA HECKOJIBKUX OKOH (PsaoM,
KacKaJoM M T.71.)

CrpoiTh CkphiBaeT OKHO

Paspenuts ObecnieyrBaeT BEPTHKAJIBHOE WIH

FOPH3OHTAJIBHOE DASNEJEHHE OKHA

[Mpesxie yem HauaTh paboTy ¢ TabIHIIEi, HY)KHO XOPOIIO MOATOTOBUTh-
csl K 9TOMY, B YaCTHOCTH OIPENETUTh pa3Mepbl TaO Hibl, pa3MePbl CTPOK
U cTOJIONOB, (hOPMATHI MPEACTABICHUS YNCe], MPUQTLI, UCTIONb3yeMble
I[BETA, MOPSIOK BHIPABHMBAHUS JAaHHBIX, PACHoJoKeHne Tabaunbl (Ha
OHOM WJIM HECKOJBKHUX JIMCTax), opopmiaenue rpanul u T.1. FMmenno
€ TOTO TPOLIECca, KOTOPDIN HA3BIBAIOT MOJEAUPOBAHIEM INEKMPOHHOL ma-
6auypt, cOGCTBEHHO, 1 HaYMHaeTcsl paboTa,

Pasmeps! fiyeek, CTPOK, CTONOLOB OMPEeoT ¢ OMOIbI0 MeHIo MDop-

MaT (puc. 5.5) MM COOTBETCTBYIOIIMX KOMaH/ KOHTEKCTHOIO MEHIO U

IUKTOTPaMM.

Puc. 5.4. dnexktponHan tabnuua MS Excel Windows
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Puc. 5.5. MeHio «dopmars

M3ameHnTh pasMep MOKHO OJHHM M3 CJACIVIOIHUX cnocoboB:

o OYKCHPOBKa 3a IPaHMIly pasjieia HOMEPOB CTPOKH WK OYKB cToa01a;

» aBTOIO/IOH pa3Mepa — ABOWHOM LIETYOK HA TPaHUlle pasfea;

» komanja Crpoka (Croaben), nanee Boicora (Illupuna) uiun Asromon-
6op;

o Cranpgapraas lllupuna B nogmenio Cronber.

Bricota cTpoKy u3MepsieTcs B IIYHKTAX, Tak e Kak 1 pasMep CUMBOJIOB.
H.II/IPEHE’I CTDJ’I6L[3. HBMEP.F[ETCH KOJIHYIECTBOM CTaHIAPTHBIX CHMBOJIOB.

CTpOKH ¥ CTOJAOIBI MOKHO CKPBITH /151 YA0OCTBA BH3YaJIBHOTO IIPO-
CMOTpa WJIM IeyaTH WJu IokasaTh. [lepex orobpaxenuem tpebyercs 3a-
MapKHpOBATL COCEAHHE CO CKPBITLIMH CTPOKH HJIH CTDJIESHH. BBE,[[EHHUE
WM TIOJIyYEHHOE B Pe3yJibTaTe pacuera YUCI0 MOKHO IIPEACTABUTH B W3-
MEHEHHOM BHJIe. DT0 BhinosHsgeTcs 1mo komanae Mopmar, Sueiixu, BKia-
ka Yucao (puc. 5.6).

Brigensior cienyioiye Buibl POPMATOB:

o 00wuii — TpeaCTaBIEHNE YKMCTIA B TOM BHJie, B KOTOPOM OHO ObLIO BBe-
AeHO B TabJuILy;

o  YUCN0B0U — TIPEJICTABJIEHME YUCIA C APOOHOI YaCThIO MU B BUJIE 11€JIO-
0, a TAKXKE OTPUIATENBHOE — KPACHBIM I[BETOM;

o Oenexcnviil u punancoeviii — GoOPMBI YHUCIa C BRIBOJAOM JIEHEXKHOIT efu-
HHI[BI B BHJIE LIEJIOT0 UM ¢ APOOHBIMU 3HAKAMH II0OCJIE 3AISITOH, a TaK-
JKe OTPULIATEHHOE YHCJIO KPACHBIM IIBETOM;
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Puc. 5.6. dopmar ayeeK: BK1agKa «4ucno»

°  IKCROHEeHUUANLHbI — Ui OONBIINX WM OYeHb MATEHBKUX YHCEN, Ha-
npumep B Buje 25E—-4;

o npoyenmuwiil w OpobHbLl — TpecTaBiaenue yucaa B npouentax (*100)
U B BHJIe JIECATUYHOH Apobu;

o dama u épems — BAPUAHTLI TIPE/ICTABJICHUSI;
MeKCcmOo@blil — YUCIO NPEJACTABISIETCH B BUIE TEKCTOBOM KOHCTAHTBHI;

o donoanumenvubili — MOYTOBLIN UHJIEKC, HOMeD TesedoHa, TabeabHbIH
HOMED.

Ha manesnu (opMaTHPOBAHUSA MMEIOTCSI KHOIKH /sl OTOOPAsKEHIST YHC-
JIa B JICHEKHOM TIPe/ICTABIEHHH, B BHJIE MPOLIEHTA, C PasAeJATESIMU ThICAY
W JIJIS1 YBEJIMYEHHS U YMEHbBIIEHHs 3HaYaIux 1udp rnocie 3ansarToii.

ITo zopusonmanu nudOpMALIMIO MOYKHO PacrioyoxkuTh (puc. 5.7):

00BIYHO (110 YMOJYAHUIO TEKCT CJIEBA, YHCJIO CIpaBa);

[10 JIEBOMY HJIM IIPAaBOMY Kpalo AYelKH,;

10 LEeHTPY SUeiKy;

C 3anoJHeHreM Beeil 001acTH sTYeHKH TTyTeM [TOBTOPEHNS COMEPIKUMOrO;
110 0OOUM KpasiM;

10 IEHTPY BbIAEJeHHON 006/1acTh (110 BBIIEIEHHIO).

@ @ & & @& ®

Bepmuxanvno nadopMano MOXKHO PA3MECTUTS:

10 BepXHEMY Kpalo;
® IO LEHTPY;
® II0 HWDKHEMY Kpalo;
* 110 060UM KpasiM.
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Puc. 5.7. dopmar syeeK: BKIagKa «BbipaBHUBaHHEN

OpUEHTUPOBATH COAEPKUMOE AYEHKH MOKHO IO BEPTUKATH U O]
yraoM. Jlns mo6oii opueHTalMK AUHHBIN TEKCT sSYeHKU MOXKHO nepeno-
Cumb nO CIOGAM HA HOBYIO CTPOKY, 00pa3ysi IIPU 9TOM OJHY SYEHKY.

Jlnst uameHenust mpudTa MOXKHO BOCTIONB30BaThC KoMaHoit Mopmar
sueek, BriaaaKka Ilpudr aubo npuMeHNTb COOTBETCTBYIONIME KHOMKH Ha
nanenu Mopmatuposanue (puc. 5.8). Mcnosnnsys aTy KOMaHy, MOXHO

§
| DopMaT AYeeK
i

i
i w
.
4
&

Puc. 5.8. ®opmar a4veek: srnagKka «Lpudm
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TAaKKe MOAYEPKHYTh TEKCT, Ha3HAYKUTh 2(P(PeKTHl (3auepKHYTHIH, BepXHHMI
MHIEKC — CTeNeHb, HIXKHIIT MHIEKC) U YCTAaHOBUTH I[BET.
OuyeHb Y4acTo MPH NMPOEKTUPOBAHUM TAOJHII HCTIONB3YIOT BKIaAKy Ipa-
wun@a (puc. 5.9). Jaunsiii anemenT oopMmiIeHHs T03BOJSIET 00PaMIISTh
TabJIUYHbIE AHHBIE BHYTPH W CHApYKH (BOKPYT) BBIODAHHBIM CTHUJIEM
JuHuE ceTku. Ilepes BbisoBoM Komanasl Dopmar siueek, Ipanuna Heob
XOIIMMO BBLEIUTH 061acTh obpavienus, [jisi yaaaeHus TUHAM PaMKH
HY’KHO BBIZIEJIUTH JIEBYIO STYEHKY U yOpaTh OTMETKY PaMKH CIIpaBa, 3aTeM
BBIJIEJIUTDH MPABYIO COCEMHIOW STYEHKY U VIATUTh OTMETKY PaMKH CJIeBa.

B xomanje @opMar siueek uMeeTcs BKIaaka Bua, ¢ moMompbio KOTo-
POt MOXKHO BBIIOJHUTD 3aJMBKY BbIIeJIEHHOH 00/1aCTH siyeek BEIOPAaHHBIM
IIBETOM M y30poM. IlpuMep BHINOJIHEHUS 3aTMBKA CTOJIOIOB Pa3IMYHbBIMU
1BetaMu nokasad Ha puc. 5.10. Comepikumoe Ayeek Ipu 3TOM He Teps- -;
eTcs.
C nomonibio komanas Mopmar siveex, BKIaAKa 3anuTa MOYKHO yCTa-
HOBHTBH PEJKUM 3aIIUTHI sTueek, CKpoiTh hopmyst (puc. 5.11). [lo ymomua-
HMIO BCE AYEHKM JMCTa 3al(UIIeHbl, T03TOMY /IS CHATHS OJOKUPOBKH
C HEKOTOPO# 30HBI €€ HY’KHO BbIJIEJUTb U yOpaTh (h1aKoK Ha BKIaake 3a-
muTa. Jauuuentvle sueliku He MOTYT OBITh OTPEJaKTHPOBAHBI, VAATEHbI
1 niepeHecensl. Ckpbimb opmyavt — 03HAYAET OTMEHY UX 0TOOpaskeHus
B CTPOKe (hopMy.L. '

Ykasanuble Mepbl 3alUThl HAYWHAIOT JAeHCTBOBATh TOJBKO TOCTE KO-
mauzsl Cepeuc, 3amura, 3ammTuTh JUcT. B Hell nojb3oBaTelb MOXKET
BBECTH TNAPOJIb 3alMTHI, KOTOPBIM Oy/IeT 3anpanBaThCs TPH CHATHH 3a-
HIMTHI 110 TOM JKe KOMaHie 3aluuTa.

Puc. 5.9. ®opmar AaveeK: BKnagKa «[paHuua»
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Puc. 5.11._ dopmar A4eeK: BKNagKa «3awura»

M HTepecto npuMeHenue ycaoBuoro Gopmaruposanus (puc. 5.12).
B arom ciayyae oopmieHne oCymecTBAAETCA TOJBKO IPH BbIIOJHEHUH
3a/IaHHOTO YCJIOBUS JUIsi BhIIENCHHBIX sueek Tabuuipl. Hanpumep, npu
aHaueHun Gospie wian papaHoM 0 — MOMYKUPHBIN KyPCHBHBIH mpudT,

paMKa ¥ 3a/IMBKa. :
Komanzma Cruibs us meno dopmar 1o3BossieT M3MEHHTL BO Beel pa-
Goueil KHUTe OJ[MH WU HECKOJBKO 3JIEMEHTOB cTHIIS (puc. 5.13):
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Puc. 5.13. 3apgaHue cTuna anemeHTa Tabnuubl

YHUCJIO — OCHOBHOM;

wpudt — Arial Cyr, 10 nyHKTOB;
BBIDaBHUBaHHE — 0OBIYHOE;

pamka — 6e3 paMKu;

BHJ — 6e3 3aTeHeHus;

3aluTa — sIYeMKy 3a6JI0KMPOBAHBI.

e & 9 & o

,[[J'!H H3MEHEHHHA JEMEHTa CTHJIA CHEIYVET HaXaTbhb KHOIIKY Namenutn
H 3aTeM Bmﬁpan 1 YCTAaHOBHTDL HOBOE 3HAYCHHME JaHHOTO DJICMEHTA. [Tocae
ATOTO JJIA NaHHOTro 3JIEMEHTa BCE B Ta631uue 6}’HET H3MEHEHO. H&IIPHMEP,
MOMKHO!:

» wuaMeHuTh mwpudT Ha Courier, AeBATh NYHKTOB, CHHETO 1[BETa, JKHP-
HBIH; ~
H3MEHUTD 3aIUTY — He 3a0JI0KMPOBAHO;

o W3MEHUTH Y30PbI — CBETJIBII Y30P.

[TocTpoenue rpapuKoB U JUarpaMM BBITIONHSAETCS € TIOMOIIBIO CITEIIH-
aIbHOI mporpaMMbl MacTep AuarpaMm, 3ayCTHTh KOTOPYIO MOXKHO, IieJi-
KHYB COOTBETCTBYIOIIYIO MMUKTOTPAMMY JIUOO0 BBITIOJTHHB KOMaHAY MEHIO
Bcraeka, [Inarpamma (puc. 5.14).
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Puc. 5.14. BbizoB MacTepa gnarpamm
Jlnarpamma BKJI0YaeT B cebsl CIAeAyOIHIe 2JIeMEHTDI:

»  001aCTh AMATPAMMBL

» 3arojIoBOK (HasBaHue) JMarpaMMbl;

o 006sacTh JaHHBIX (YEPTEK);

o cepuu (psbl) AaHHBIX — XapaKTePHU3YIOTCS CIIELMAJIbHON (POpPMYJION
psizia;

¢ Jierenia — HabOp MapKepoB, JIMHUH ¥ TEKCTa, XapaKTePU3YIOUWIMii Ps;

o ocn X, YulZz

® KaTeropMM — HaJIIMCH [0/l pasMeTKaMu JejieHus: ocu X;

®  ITOMITHACH K OCSIM.

Jlnst moctpoenust rpaduka (AUarpaMMbl) CIAEAYET BbIAETUTh 00J1aCTh
YMCJIOBBIX 3HAYEHUH BMECTe ¢ KaTeropusMU U JIereH/laMy; BbI3BaTh KOMaH-
ny Meno Beraeka, [luarpamma nin MacTtep aparpaMm 110 MUKTOrPaMMe.

Macrep auarpaMm mpeaycMaTpuUBaeT derbipe mara. Ha mepsom mare
BbibMpaercs mun ouazpammut (CTanapTHLIN, HecTaHAapTHBIN) (puc. 5.15).
Ha BTOpPOM 11are onpeaessieTcs ucmounux oanmvix (Uanason u pan) (puc.
5.16). Ha tperbem miare s3ajgaiorcs napamempult ouazpammvi (3arojJoBKH,
OCH, TUHUM CETKH, JIeTeH/1a, TOAMUCH HaHHbIX) (puc. 5.17).

Ha yerBeprom miare 3ajaercs pasmewenue ouazpammvt (Ha OTAEIBHOM
JUCTe, Ha TekyuieM Jucte) (puc. 5.18).

s penakTUpoBaHMs JUarpaMM MpPeABapUTEIBHO CJENYeT BOUTH B pe-
JKUM PeNaKTHPOBAHUSL: epedTu Ha juct JiuarpamMma, ecyii OHa MOCTPOeHa
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Puc. 5.15. Mactep anarpamm: ujar 1

AHGT PamHE

b 4
|
8
e
4
=

e = e i i e i i 2 e o i

b e e T e S e A R o s e T e

war 2

. 5.16. Mactep guarpamm:

Puc
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Puc. 5.18. Mactep anarpamm: war 4

Ha HOBOM JIVCTE, WJIM BBIIEJIUTh TUATPAMMY, €CJIU OHA TIOCTPOEHA Ha JAaHHOM
ymicre. PeakTHpoBaTh MOKHO J1I000# 2JIeMEHT JAMarpaMMbl, KOTOPBII TIpes-
BAPHUTEIBHO HYKHO BBIZIENUTH (OTMEYAeTCs MaJeHbKUMU KBajpaTHKaMH).
Jlanee ABOMHBIM IETYKOM JUGO COOTBETCTBYIONMEH KOMaHIOH B MEHIO
Mopmar caeayeT BbI3BATh JIMATOTOBOE OKHO M3MEHEeHUsl HacTPOex.

Jlns HazBaHUSI IUATDAMMEBI, TIOATTHCENH K OCSIM U JIETEH/bI MOXKHO H3-
MeHHTh WpHUPT, cBoicTBa, BuA. Ha Brmaake Bua ycranasimuBaioTcs 3a-
nuBKa 00JacTH, paMKa U ee CTW/Ib, TeHb (puc. 5.19).

Jlnst pafoB auarpaMMbl MOZKHO HACTPOUTD BUJL (HBET psA/la M MapKephl),
YCTAHOBHUTD €Ile OIHY BCIIOMOTaTeJbHYIO OCh, BHIBECTH METKH JIAHHBIX, Ha-
3HAYUTH HOBOE MMS PsAZia M HOBbIe 3HaYeHusA 1o ocam X u Y (puc. 5.20).

Karteropuu dopmatupyiorcs Bmecte ¢ ocbio X. Bxnaaka IlpudT mo-
3BOJISIET BBIOMPATh HYKHBIA mpudT, Bkaagka Yueao — dopmar yncia.
MoKHO TIOMEHATH TakKe ImKaxy u Bux ocu (puc. 5.21). [lnsa ocu Y ectpb
BO3MOJKHOCTh M3MEHHTDb MIKATY, BUI, a TakKe BbIOpaTh hopMmaT 4yucia,
mpudTa ¥ BhIpaBHUBAHHUE.
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Puc. 5.19. 3agaHue dopmara obnactv guarpamMmmbl

&
[
-
=

T

Puc. 5.20. 3agaHne popmarta HasBaHUA OCH
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Puc. 5.21. 3apanue dpopmara ocu

JUist yaajieHusl psijia IaHHBIX He0OXOAUMO BBIAETUTH Psii U HAXKATh
kiaasuiny Delete,
s nobapienns HOBOTO Psijia WJIM HOBBIX 3HAYEHUNH MOIKHO:

@ BBIJIETTHTH B TBﬁ.HHI[E YHUCJAOBLRIE 3HAYEHHS BMECTe C HEFEPII[Oﬁ psma (,[[JIH
HOBOTO psijia) win Oe3 Hee ¥ CKOIHMPOBATh MX Ha 00JacTh JAHarpaMMbl;

® Haxo[sCh B PEKHUME PEJaKTHPOBAHUS JAMarpaMMBbl, BBI3BATh KOMAHIY
Juarpamma, Mcxoaublie nannbie, BkiIanka Psaa, kaonka /lo6aBurs,
a 3aTeM II0Kas3aTh B Tabuuie 0b6acTh 106aBIsieMbIX JaHHBIX.

Bﬂl‘lpﬂchl M 3alaHUA

HaszoBute crocoObl MOIEIMPOBAHMST TAOJIMIIBL,

Kak 3aimutuTh OT M3BMEHEHHUI JIHCT, SSMeHKY, TPYIny sueek?

Y10 MOXKHO H3MEHUTh KoMaH0# CTuns?

Hasoenre uersipe mrara Macrepa guarpamm.

CpaBHHTE MEHIO JIBYX PasHbIX TabIHuHBIX cpejt (1B.. BKJ., puc. 9, 6).

1.
2,
3.
4.
3.

il MpoextHoe sapanne

CoctapbTe TabJIHILY YYeTa OIUIATH KOMMYHAIBHBIX YCIyT 3a rog. Haumenosanue
cronbios: lata omnatsl, Bua koMmMyHansHOro niareska, Becero HauucieHno K omia-
Te, Omnaveno, Ocrarok. [TocTpoiiTe rpaduk Banmmx naatexeil 3a KOMMYHaJIbHbIE
yesyry, pacriooskus Ha ocu X fatel onnatel. Ilepecunraiite no texyuemy Kypey
KOMMYHaJIbHBIE ILIaTeXH B JAPYIoil BasioTe W oToOpasuTe 3TO Ha JHarpamMme.
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5.3. Mpumepbl MOAGAUPOBAHUA B 3AEKTPOHHOM
Tabauue

PaccMoTpyuM mpuMephbl MOZETMPOBAHUS B 9/1eKTPOHHOM Tabsmue. [Ipes-
TOJIOKHM, 4TO HEOOXOIMMO 9KCIIEPUMEHTAIBHO TIOATBEPAUTE 3aKkoH OMa
A1 TIOJTHOM 11eITH:

2 E
R+7’

rae I — Tok B 1enu, A; E — afeKTPO/IBUKYINAs CUla UCTOYHUKA, B; R — |
COIIPOTHBJIEHHE BHEIIHEro yyacTka uenu, OM; ¥ — BHYTpPeHHee COIPOTHB-
JeHne uctoyHnka, Om.

Hanomuum gopuyauposky 3axona: TOK B LETH TIPSIMO HPONOPIHOHATIEH
NEKTPOJBIKYIINEH Cujie UCTOYHMKA W 0OPATHO TMPOMOPIIMOHAIEH CyMMe
CONPOTUBJIEHUH BHENIHErO M BHYTPEHHETO YYacTKa TIETH.

B xayectBe ncrounuka seibepem barapeio ¢ I JIC E = 7,5 B u BHyTpeH-
HuM conpotusyerneM 0,5 Om. Cobepem 3JeKTPHYECKYIO CXEMY AJISA IIPO-
Be/leHUs aKcrepuMenTa (puc. 5.22).

Amnepmemp — 310 IpubOP, MOKA3BIBAIOIINIA TOK B 1en. C MOMOIIBIO
peocraTa, U3MeHss TOJI0KEeHHe JIBUKKA, MOJKHO T0JIy4YaTh pasHble BeJIH-
YMHBI R — CONPOTHBJIEHHs BHEUIHErO yuacTKa Ienu. byaem 3agaBaTh
C OMOIIBIO PeocTarTa BHENHKeE conpoTusiaenus ot 1 10 7 Om ¢ mwarom 0,5.
[Ipu Kax oM 3HaYeHUH CONPOTUBJIEHUS] CMOTPHUM IIOKA3aHUS aMIlepMeTpa
W JJaHHBIEe 3aHOCHM B Tabmuiy (tabm. 5.4).

HexoTopoe pacxosxaenue aKCIiepUMEHTAIbHBIX M PACYETHBIX BEJTHYHH
TOKa 00BSICHSIETCS] TOYHOCTBIO uamepenust npubopa. C nomomsio Macrepa
JAMarpaMM IOCTPOUM TpahuK 3aBUCHUMOCTH TOKAa OT CONPOTHBJIEHUS Ha
OCHOBaHUU T0JyuyeHHoM Tabauie (puc. 5.23).

PacemoTtpum apyroit npuMep. Posib cTaTHCTUKY B JKM3HH 00INECTBa, /ia
¥ Ka’KJIO0TO OT/AEJBbHOIO YesJ0BeKa, TPYIHO NepeoleHnThb. MIMeHHO Ha OCHO-
BAHWM CTATHUCTHUYECKUX JAHHBIX ONPEAENSIIOTCA TaKhe CTpaTernyecKue
NIOKa3aTe/ i 9KOHOMMKH CTPaHbl, KaK BaJoBOM BHyTpeHHHH npoaykT ( BBII),
JUHAMHKA 9KOHOMUYECKOTO POCTa, pa3Mep MOTPeOUTENbCKON KOP3UHBI,

I

AMrepMeTp

®_ ABHMOK peocrara

Peoctat

3, ]

Puc. 5.22. lNMpumep cOOPKK INEKTPUHECKOW CXEMb

254




Tabauuma 54

— Bueunee conpoTHse- Tlokazanne ammepmerpa, PacuerHas BeJuuMHA
Hue, OM A ToKa, A
1 5 5
1,5 3,75 3,75
2 3 3
2,5 2,5 2,5
3 2,14 2,143
3,5 2,88 1,875
4 1,67 1,667
4,5 1,5 1,500
5 1,37 1,364
5,5 1,25 1,250
6 1,15 1,154
6,5 1,07 1,071
7 1 1,000

Tow, A
[~ A -

3aEMCHMMOCTE TOKA OT CONPOTHBAEHIA

1 456 2 26 2 35 4 45 § 556 6 65 7

Conporuensrne, Om

Puc. 5.23. [paduK 3aBUCUMOCTH CHUNbI TOKA OT CONMPOTUBNEHUA
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CpPeHHH MPOKUTOUHBII MUHUMYM YesioBeka U T.J. CraTucTuka gaBisiercs
He MeHee ByKHBIM HHCTPYMEHTOM | JIJISI SIKOHOMWUECKUX CTPYKTYP — TP~
npusATHi, GupM, opranusanuii 1 T.1. VIMEHHO 10 CTaTHCTHYECKUM TOKa-
3aTeJISIM MOXHO cyIuTh 00 addexTuBHOCTH HUHAHCOBO-X0351HCTBEHHOM
HesTeIbHOCTH NIPEANPHUSITHS, €T0 PeHTa0eTbHOCTH, OIIEHUBATD BKJIAJ] Kajk-
JIOTO TOApas/eJieH s, 1a 1 OT/eJibHOT0 paboTHuka B obuiee jeso. [1upoko
NPUMEHAETCS CTATHCTHKA B 3/[paBOOXPaHEHIH, 0Opa3oBaHWH, TPaBOOXPa-
HHUTEJIBHEIX OpraHax, criopre, OusHece, OyXraJaTepckoM ydere ¥ BO MHOTHX
napyrux obnactsax. BaKHOCTBIO CTATHCTHKM IS KU3HE 0briecTBa 00bsic-
HSIETCS HAJW4YMe B Halled cTpaHe Pa3BUTON CHUCTEMBI OPraHOB rOCyAap-
CTBEHHOMW CTaTUCTHUKH, OT Poccrara 10 TeppUTOPHANIBHBIX CTATUCTHYECKHUX
ynpasienuii 1 oraenos. OueBHHO, YTO MOOOH CTATHCTHYCCKUNA aHATHU3
BO3MOJKEH TOJIbKO Ha OCHOBaHHMM Y4eTHOH MH(OpMaIlMK, U YeM Bbllle J10-
CTOBEPHOCTH 3TOM mHMOpMaiuu, Tem Hosiee KaueCTBEHHbIE Pe3yJIbTAThI
6ynyT monydyensl. CaMa CTaTHCTHKA SBJSETCS CEPhe3HOIN HAYKOH, ITUPOKO
HCTIOJB3YIONICH Pas/IMyHble YMCIEHHbIE METObI, KOTOPBIE B MEPBYIO OYe-
peab OCHOBAHLI HA TeOpUH BeposiTHocTel. OHaKko ee cepbesHoe U3ydyeHue
OCYIIECTBJSETCA B CIEIUATU3UPOBAHHBIX BY3aX, I109TOMY OIDaHUYUMCS
OTHOCUTEJIBHO TPOCTHIM IIPHUMEPOM. _

[Ipeanonosxum, 4to Mbl paboTaeM B KOMIIAHWH, KOTOPasl CHElUaIn3n-
PYyeTcsi Ha ONTOBOM U PO3HUYHOMN IIPO/iaske MOHUTOPOB JIJIS KOMITBIOTEPOB.
[Tpaitc-nuct Ha 9Ty MPOAYKIIMIO, B KOTOPOM YKa3aHbl OIITOBbIE LIEHBL, KO-
TOPBIE AEHCTBYIOT IIPU MOKYIIKe OoJiee ISTH MOHUTOPOB O/THOBPEMEHHO, 1
PO3HHYHBIE [IEHBI TIPEiCTaBIeHbl B TabL. 5.5. B aTOM mpaiic-HcTe YKazaHbL:
pasmep 10 juaroHaiu B mioiimax (15, 17, 19), mapka MoHHMTODA U NIpHUBeE-
JleHbl HeKoTopble Texuudeckue xapakrepuctuku (TFT — skunkoxpucran-
muaeckuit axpan, 1024 x 786 — paspemaiomast criocobrocts, TCO99 — co-
OTBETCTBUE MEXKIVHAPOJAHOMY CAaHUTAPHO-TUIMEHUYECKOMY CTaHIapTy
U T.J1.) U 1IEeHBI.

Tabnauma 55
llena, y.e.
Monens Onucanne
OIITOBAA ]JDHHH‘]HHH
15 Hansol H520 silver | TFT, 1024x768, 140,120, 315 320
TCO99, 300:1
15 Hyundai Q15 TFT, 1024x786, 44—87 T'u, 350 355
31—69 xI'uy TCOY9Y9, 300:1
15 Samsung 1515 TFET, 1024x768, 140,/120, 320 325
TCO99, 300:1
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Oxonvanue maba. 5.5

Llena, y.e.
Mopenn QuHeanue -
OIITOBA pnsﬂwman

15 LG Flatron 566 LE | TFT, 1024x768, 140/120, 333 340
TCOY9, 300:1

17 Samsung 171S TFT, 1280x1024, 160/120, 530 535
TCOY9, 350:1

17 LG Flatron 786 LS | TFT, 1 280x1 024, 160/120, 528 535
TCO99, 350:1

15 Hyundai V570 1 280x1 024@60, 0,28, TCO99 127 130

17 Hyundai V770 1 024x768@85, 0,28, TCO9Y9 141 143

17 Hyundai Q770, 12801 024@75, 0,20, TCO99, 169 172

F770 FLAT

17 Hyundai F790 1 600x1 280@75, 0,20, TCO99, 186 190
FLAT

17 Hyundai Q790 1 600x1 280@75, 0,20, TCO99, 198 202
FLAT

17 CTX PR711FL 1600x1 200@75, 0,24, TCO99, 255 260
FD Trinitron USB

17 LG F700B 1 2801 024@60, 0,25, TCO99, 185 187
Flatron

17 LG F700P 1600x1 280@75, 0,24, TCO99, 215 218
USB Flatron

17 LG 775FT 1 280x1 024@60, 0,25, TCO99, 185 187
Flatron

17 Samsung 763MB 1 280x1 024@65, 0,24, TCO99, 179 183
DF

17 Samsung 757NF 1920x1 440@64, 0,20, TCO99, 235 238
NF

19 Hyundai Q910 1600x1 280@85, 0,20, TCO99, 300 305
FLAT

19 IIYAMA MA901U | 1 480x1 024@90, Diamond- 370 375
tron, TCO99, NF

10 Mudpopsarika n HKT
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Tabauma 5.6;

| E| g Eﬁ : g E
L gl 2| Bel Bl Es| 8| 3| Beld
S| E| 8| E»| E| E»| 8| § | EX|EY
& Z = o = 9 o Z = o §
Mapxka = = °| & § & | & = = o § =S
= o = = @ 5 = g - = 0o C g
2l 5| =281 ¢ =5 = = 42| = A
o it c B = = B b= = ‘g = =]
o g g g = ] = ] s 8
= é = = = é‘{ o =
=
15 Hansol 3151320 15| 4725 | 21 | 6720 | 36 | 11445 | 41,67 | 41,3
H520 silver
15 Hyundai | 350 | 355| 23 | 8050 | 23 | 8165 | 46 | 16215 50 | 49,6
Q15
15 Samsung | 320 | 325| 12 | 3840 | 14 | 4550 | 26 | 8390 | 46,15 | 45,8
151S
15 LG 3331340| 11| 3663 | 15 | 5100 | 26 | 8763 | 42,31 | 41,8
Flatron 566
LE
17 Samsung | 530 | 535| 8 | 4240 | 12 | 6420 | 20 | 10660 40 | 39,8
171S
17 LG 528 1535 6 | 3168 | 0 0 6 3168 100 | 100
Flatron 786
LS
15 Hyundai | 127 | 130 10 | 1270 | 27 | 3510 | 37 | 4780 | 27,03 | 26,6
V570
17 Hyundai | 141 | 143 21 | 2961 | 22 | 3146 | 43 | 6107 | 48,84 | 48,5
V770
17 Hyundai | 169 | 172| 11 | 1859 | 23 | 3956 | 34 | 5815 | 32,35 | 32
Q770
17 Hyundai | 186 | 190| 12 | 2232 | 11 | 2090 | 23 | 4322 | 52,17 | 51,6
F790
17 Hyundai | 198 | 202| 23 | 4554 | 6 | 1212 | 29 | 5766 | 79,31 | 79
Q790
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Oxonuanue mabn. 5.6

; @ o 5 s .
s | =| 8| % ~ |4 Y 5
S| g5l 2| Be| | B9 B ” Eb\e S s
3| E| B| E>| E| 82| 8] ¢ | eqlE
Mapxka E % E ; E = E‘ﬁ % = 8 é ; é
S| 8| 28| & '§_ =1 8 E_ g - 2l gg
o 1 8| ¢B = = g E 2E|SE
E| gl 2| BT Bl g7 5| & |8 |8
=5 gl = é‘ S o =
17 CTX 2551260 20 | 5100 | 21 | 5460 | 41 | 10560 | 48,78 | 48,3
PR711FL
17 LG 185 187( 0 0 10 | 1870 | 10| 1870 0 0
F700B
17 LG 215(218| 17 | 3655 | 4 | 872 | 21 | 4527 | 80,95 | 80,7
F700P
17 LG 185| 187 14| 2590 | 3 | 561 | 17 [ 3151 | 82,35 | 82,2
T15FT
17 179 183| 18| 3222 | 6 | 1098 | 24 | 4320 75 | 74,6
Samsung
763MB
17 235|238| 27| 6345 3 | 714 | 30| 7059 90 | 89,9
Samsung
757NF
19 3001305 6 | 1800 5 | 1525 11| 3325 | 54,55 | 54,1
Hyundai
Q910
19 ITYAMA | 370 | 375| 11| 4070 | 0 0 11| 4070 | 100 | 100
MA901U
Wroro | 265| 67344 226 | 56969 | 491 124313 | — —
Cpemnumit | 57,45 | 57,1
MPOIEHT

OTuer n0/DKEH COAepIKaTh KOJNIeCTBO MOHHTOPOB, IIPOAAHHBIX OITOM
M B PO3HUILY B KOHKPETHOM Mecsie (HampuMmep, Mae), COOTBETCTBYIOIIHE
CYMMBI JIOXO/IOB ¥ JOJIZKEH TIO3BOJIUTH C/I€JIaTh BBIBOJ O TOM, KAKHE HMEH-
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OnToBLIE NPOARKA MO THNEM MOHWTOPOE

Kaonvqecteo

cocoBEEE

i S 1 ¥
1 3 4 5 6 7 & 9 10 1112 13 14 15 16 17 18 18
THne:

Po3HWYHEIE NPOLANGI N0 THINEM MOHT OpOB

KomsecTeo

coSaShe

1 2 3 4 & B 7 8 9 101112 1314 1518 17 18 19
Threl

JoX00HOCTL MO THMaM MOHWTPOB

#0000
g 16000
;mm
S 5000

1 23 45 6 7 8 9 01121314 1B161718 0
Turel

Puc. 5.24. [paduyeckrue matepuansl Ana WNnlocTpaLWu oT4yeTa

HO MOHHUTOPBI NOJIB30BAIUCH GOJIBIINUM CIIPOCOM U IIPHHECIH HAUOOJIBIIHI
noxon (taba. 5.6). Ilony4yeHHbie TaHHbBIE ATOTO CTATUCTUYECKOTO aHAIM3a
MOKHO paccMaTpUBaTh Kak Pe3yJbTaThl MAPKETHHTOBOIO HCCJeE/0BaHU,
KOTOPbIE ITIOMOTYT BHECTH COOTBETCTBYIOIIME KOPPDEKTHBBI B IOJUTUKY
NPOJIaXkK KOMITAHWH.

Otuet 1nemxecoobpazHo MPOMIIIOCTPUPOBATH rpadUYecKUMH MaTepua-
JaMu: rpaduKaMyu M AuarpaMMaMM, KOTOpBIE IPUAAAYT eMy OOJIbIIYIo
HATSITHOCTD (puc. 5.24).

M3 cratucTH4eckoro oT4yera MOKHO ONPEAEINUTh, KaKHE MOHUTOPDI
GoJrblite MOJB3YIOTCS CIPOCOM Y ONTOBBIX ITOKYIIaTesei, a Kakue — y pos-
HUYHBIX, U B KakoM cooTHomenun. Ha ocHoBanun nadopManum ¢ yierom
(axTOpoB pa3BUTHA PbIHKA M IIPOTHO3UPYEMON JUHAMUKU IIEH MOKHO
BbIpabaTBIBATh CTPATETHIO TIPOAAK HA CIAEAYIONUH TePHO.

11l NpoexTHoe 3apanue

Brinosnute Mojeauposanue u odopmierne Tabiamibl 1S CBOH KypCoOBOil
paboThl B COOTBETCTBHM ¢ mpoduiaem odyuenus. Bocnonbayiitech npuMepaMu
manHoro naparpada.
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5.4. baza AaHHbIX KaK MOAEAb UHPOPMALMOHHOW
CTPYKTYPbI

Mopenb peICTaBIeH s TaHHbIX 09eHb BAJKHA /U751 TIOHUMAHUS PaboThl
¢ MHGOOPMALMOHHBIMHE CTPYKTYpaMu — 0OazamMu gaHHBIX. CoBpeMeHHast
llayKa pacCMaTpUBAeT TPH OCHOBHBIE MOJEIU OPraHu3aluy JaHHBIX: He-
papXUYecKyIo, CeTEBYIO U PeAMOHHYI0. Mepapxuueckyio modens opraHu-
3alMM JaHHBIX MBI PACCMOTPEJH paHee Ha rnpumepe (ailsoBoil CHCTEMbI
M BBISICHWJIM, KaK OHA pPeaJii30BaHa Ha JKMCKe ¢ IIOMOIIbIO KaTajora U Ta-
Gl aitnos, C cemesoti MoOenbi0 MBI TIO3HAKOMUMCS TI03K€ Ha IIPH-
MEpPE KOMITBIOTEPHBIX ceTell.

Pensuguonnas mooea» ONIMCHIBAET, KaKie JaHHble MOTYT XpaHuthest B B/1,
a TakyKe crocoObl yIpaBJieHHs TAaKMMH AaHHBIMU. B ympouieHHOM Bue
OCHOBHAsI HJIesl PEJIAIMOHHON MOJIENIN COCTOUT B TOM, YTO JaHHbIE JIOJIKHbI
XPaHUTBCS TOJBKO B TaOJIUIAX, KAXK/IbIil HAOOP TAHHBIX MOKET UMETh CBOIO
TabaMIly, B TOM YHCJE BJAOKEHHYIO, HO BCe 9TH TaOJIMITbI JIOJKHBI UMETD
cBsi3u JIpyT ¢ apyrom. Taxmm obpasom, Takue HabOPHI TabKIl MOTYT CO-
GMpaThCsI B 3aBUCUMOCTH OT CIOCOba MPeICTaBIIeH s JAHHBIX TI0 3a1PoCy
13 6a3bl B COBEPIIEHHO TIPOM3BOJIbHYIO CTPYKTYPY. Hanpumep, ecam pac-
cMmatpuBath B/l cOTpyaHHKOB OOIBIIOrO MPEATPUSATHS, TO 10 3aPOCY
«IIPEJICTABUTh COTPYAHHUKOB 110 OT/IEJIaM € YKa3aHUeM JIeTel 9TUX COTPYI-
HUKOB M 30HBI HHTEPECOB 3THUX JleTeii» (B LleJIIX OPraHu3aluu J0CyrOBOIO
[IeHTpa IJIs JeTel COTPYAHHKOB) mosayunuTtesa taba. 5.7.

Tabnuuna 5.7
Ornen CorpynHuk Jetu coTpyIHUKOB (MHTEPECH )
Cxaan Ileryxos M.I. Taus Mopenuposanue
Kona Jlurepatypa Bujeo
ITers: Komnpiorepabie Urpbi
Cama Cnopr
Cxmajn Cununbi ITA. Jlma DJEKTPOHUKA
Jposnos A.C. Anemra [Iporpammuposanue
Monenuposanue
Humna Jlureparypa
Oxcana [Tpuxnasnoe TBOpUYECTBO
Byxranrepus
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Penanuonnas Mozieab OCHOBaHAa HAa TEODHM MHOXECTB M MaTeMaTHye-
ckoit joruke. Takoit hyHIaMeHT obecrieyrBaeT MATEMATHYECKYIO CTPOTOCTh
peJIMOHHON MOJIeJIH NaHHBIX.

Knaccuueckasi pessiliMOHHAST MOJIETh JAHHBIX TpeOyeT, 4ToObI JaHHbIE
XPaHWINCh B TaK HA3bIBAEMBIX MAOCKUX mabnuyax. B yupouieHHoM Buje
[JIOCKOM ABJsieTcs Tabinia, Kakaas sueiika KOTopoi MoKeT ObITh OfHO-
3HAYHO WIEHTH(DUIMPOBAHA YKa3aHUEM CTPOKH W cTOJAOIa Tabauibl —
anpecoM syeliku. KpoMe Toro, B ofiHOM cTONOIE BCe S9€KH TOJIKHBI CO-
JeprKaTh JaHHBIE OJHOTO IIPOCTOTO THIIA.

Ha ocHoBe pesiiiMOHHON MOJIey JTaHHbIX ObiIH paspaboTaHbl pasiny-
HbI€ SI3BIKH JIJIs1 HATIMCAHNS M YIIPABJIEHHsI PEJIAIHOHHBIMU Oa3aMU [JJAHHBIX,
wanpumep SEQUEL, SQL, QUEL u ap. PaxTnyecky IMpOMbINLIEHHBIM
craHapToM B Hactosiiee Bpemsi cran s3pik SQL (Structured Query Lan-
guage — s3bIK CTPYKTYPUPOBAHHBIX 3allPOCOB).

BzanMocBa3b pessIIMOHHON MOJEJH JaHHBIX, cTaHaapTa sg3bika SQL
¥ Pa3/IMYHBIX €r0 Peajn3alliii MOYKHO YCJIOBHO M300pa3uTh B BHJE IIHpa-
MUJIbI, H300paskeHHOoi Ha puc. 5.25.

Kaxprit 6os1ee BRICOKHIT YPOBEHb OCHOBBIBAETCSI HAa TIOHATHSAX, OIpe/ie-
JeHHBIX Ha Oosee HU3KOM ypoBHe. Ha Kax oM U3 ypoBHEil HCIOIb3yeTCs!
cBosi TepmuHoJiorusi. Hampumep, Ha ypoBHE TEOPHH MHOMKECTB FOBOPAT
«MHOYKECTBO», «IIOJIMHOMKECTBO», «KOpPTexkK». [Ha ypoBHe peissiiHoOHHOH
MOJEJH MCIOJB3YIOT TEPMHUHBI <«IOMEH», «OTHOIIeHUE», «KOpTex». Ha
ypoBHe ctaHfapTa SQL 1 KOHKpPeTHBIX peanu3aliii IPUMEHSIOT TEPMHHBI
<THIl AHHBIX»>, «TabJamIAa», «CTPOKA TAOIMIBI», XOTSA BCE OHH OTPAXKaIoOT
IPaKTHYECKH OJ[HO M TO Ke.

OCHOBBI PeNISIITUOHHON MOJENH JAaHHBIX OBUIH BIEPBBIE H3JIOKEHBI
B cTathe Jarapa Komma B 1970 r. Dta pabora mocayKuaa CTHMYJIOM st
HAMCAHUs] MHOJKECTBA CTaTeill ¥ KHUT, B KOTOPBIX PeJISIIUOHHAS MOJIeIb
nosiy4ymsia fanbHeiinee passurie. Haubosee pacnpocrpaneHHasi TpakToB-
Ka peJISIIMOHHOM Mojenu Aanubix npunamiexxutr Kpucrogepy Hleiity. Co-
riacHo [leiity, pessiiiuonHas MoJiesib COCTOMT U3 TPeX YacTeil: CTPYKTYPHOIA,
LEJOCTHON U MaHUIYJISIIIUOHHOM.

Oracle, MS SQL Server 1 Ap.

Cranpapt SQL

PEAHILHDHHEH MOMEAR AAHHBIX

Teopus MHOMKECTB | MaTemMaTHYecKas AOTHKA

Puc. 5.25. CxematnyHoe otobpaeHue B3aMMOCBA3W PENALMOHHONK MOAENU
JaHHbIX, cTaHgapTa A3blKa SQL 1 ero peanvsauui
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Cmpyxmypras yacmv ONKUCHIBAET, KaKhe 00BEKTHI PACCMATPUBAIOTCS
PEJISLIMOHHOM Mozenbio. [locTympyercsi, 4TO eANHCTBEHHOM CTPYKTYPOi
JIAHHBIX, UCIOJb3YEMOM B PEJISAIIMOHHON MOIENH, SIBJASIOTCS TapHbIE OT-
HOIIEHM ., Heﬂocmm YACTY DHHCBIBE.ET DI’pB.HH"—IEHI’IH CIIEIHaAJILHOIO BH4,
KOTOPbIE JOJUKHBI BBIIOJHATHCS JUISl JIIOOBIX OTHONIEHWH B JIIOOBIX peJis-
nuoHHBIX B/l D10 1emocTHOCTD Kioveid. Manunyisyuonnas yacms OIu-
ChIBAaeT /IBa 9KBUBAJEHTHBIX CIIOCOOa MAHMIIYJIVPOBAHUS PeJISIIHOHHBIMU
JIAHHBIMU — PEJISIHOHHYIO anrebpy u pesisiiinorHoe ucuuciaenue. Koneuto,
JLOJIKHBI OBITH ONMCAHbI AEHCTBUS, KOTOPble MOXKHO ITPOU3BOAMTH C JaH-
HLIMH KaK C €JHHbBIM IEJIBIM, HAIIDHMED, JaHHBLIC YHCJ/IOBOIO THIIA MOMHO
CHRIAABIBATE, 1JIA CTPOK BO3MOMKHA OIIEpAllHA KOHKATEHAITHH (OGI)E,I[HHEHHH)
1 T.mO.

B penauuonnoi Mo/eny JaHHBIX C MOHATHEM <THII IAHHBIX» TECHO
CBA3aHO TOHATHE JoMeHa, KOTOPOEe MOMKHO CYMTATh YTOYHEHWEM THIIA
maHHbIX. JloMeH — ceMaHTHYeCcKoe (CMBICIOBOE) MoHATHe. ETo MOXKHO pac-
CMaTPUBATh KAaK MOJAMHOKECTBO 3HaYE€HHH HEKOTOPOTrO THIIA JIAHHBIX,
MMEIOINX OIpe/Ie/IeHHBIM CMBICT. JJOMeH XapakTepusyercs CJIeLyIonuMuI
CBOMCTBaMH:

o HMMeeT YHuKaJbHoe uMs (B npenenax b/l);

o OmpenejeH Ha HEKOTOPOM IIPOCTOM THIIE JaHHBIX HJAH Ha APyromM go-
MEHE;

®  MOMKET HMCTHE HEKOTOPOE JIOTHYECKOE yCJ'IDBPIE, MO3BOJIAIOIIEE OIIMCATh
IOJIMHOKECTBO JIAHHBIX, JIOMYCTUMBIX /I JIaHHOTO JIOMEHA;

o HEeCeT OIPeeJeHHYIO CMBICJIOBYIO HATPY3KY.

Ecnu THII JaHHBIX MOXKHO CYHUTATh MHOXKECTBOM BCEX BO3MOJKHBIX 3Ha-
YEHHMH JaHHOI'O THIIA, TO JOMEH HAIOMUHAET IOAMHOXECTBO B 9TOM MHO-
xecTBe. OTanYKe JOMEHa OT IIOAMHOXKECTBa COCTOMT MMEHHO B TOM, UTO
JIOMEH OTPa’kaeT CEMAaHTHKY, OTIpe/leJIeHHYIO ITpeiMeTHOH obmacTeio. Mosker
OBITH HECKOJIBKO JOMEHOB, COBIIAIAIONIMX 10 THITY JAHHBIX, HO HECYIIHX
pasnuyubiil cMmbica. Hanpumep, nomensr «Bec peranus» u «lMmeonieecs
KOJIMYECTBO» MOMKHO OJMHAKOBO OIMCATh Kak MHOKECTBO HEOTPUIIaTe ib-
HBIX [IEJIBIX YHUCE, HO CMBICII 3TUX JIOMEHOB BY/IET Pas/u4HBIM, i 3TO OyayT
pasyIi4HbIe JIOMEHBI.

OcHoBHOE 3HaY€HHE JOMEHOB COCTOUT B TOM, YTO JOMEHbBI OrpaHHUYM-
BAIOT CpaBHEHHe JaHHBIX B 6ase. HeKOPPEKTHO ¢ IOrHUeCKOH TOYKU 3PeHHUs,
CpaBHHBATh 3HAYCHHs M3 Pa3JMYHBIX JOMEHOB, Jla)Ke €CJIi OHU UMEIOT
O/IMHAKOBBIM THUIT JAHHBIX. 3aIIPOC «BBIIATH CIIMCOK BCEX JI€TaNeH, Y KOTO-
pBIX Macca ferany GoJbile MMEIOMerocs: KOJuyecTBa» He COOTBETCTBYeT
CMBICJTY TIOHSATHH «KOJUYECTBO» M «Maccay M SBJISETCS] HEKOPPEKTHDIM,
XOTsl CPaBHEHME yuces — AonycTuMas onepanus. Cucrema JacT OTBET, HO
BEPOSITHO OH OyzieT HeccMBICIEHHBIM.
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He Bcerna oueBuiHoO, Kak 3a7aTh JIOTMYECKOE YCJIOBHE, OTPaHUYMBAIOLIEe
BO3MOXKHBIE 3HAUEHHUS OMeHa. FICHO, 4TO CTPOKHU, ABJISIONecs haMuus-
MH, He JIOJIKHBI HAUMHATBCS ¢ HU(P, CIy:KeOHBIX CUMBOJIOB, MSITKOTO 3HAKA
u T.1. Ho BoT siBasieTcst iu gomyctumoit pamvmians «Aaaaaaaaaab66»? Ouve-
BUIHO, HeT! CHcTeMa He BBIZACT OMMOKH, HO ¢ TOYKH 3PEHHS CMBICIOBOH
Harpysku Takas cdamuaus BHecer omuOKy B BJI. [logobHasi nmpasuibHas
110 TUITY, HO HEBEPHAas 110 CMbICTY WH(MOPMAIUS SBIISETCS <MYCOPOM>.

DyHaaMeHTAIbHBIM MOHATHEM PEJISAIMOHHON MOJIENIN JJAHHBIX SIBJISET-
csl «OTHOWIEHue». Ampubym omnowenus eCTh Napa CJaeYIOIero BUa:

<Ums_arpubyra : Umsa_nomena>

Mmena aTpubyTOB JOJKHBI OBITh YVHUKAIBHBI B ITPE/EJaX OTHOIIEHHS.
Yacto umeHa aTpuOyTOB OTHOLIEHHS COBHAAIOT C MMEHAMHU COOTBET-
CTBYIOIIMX JIOMEHOB.

OTtHolIeHue, ONpeaeJIeHHOe Ha MHOKECTBE AOMEHOB (He 0053aTesbHO
Pa3JIMYHBIX ), COAEPKUT JIBE YACTU: 3aTOJIOBOK M TEJIO.

3azonosox omuowenus BKIOYaeT B cebs (DMKCHPOBAHHOE KOJIHYECTBO
aTpubyTOB oTHOIeHUs, Habop 3arosoBkoB oTHONIeHUH, BXoAsmux B B/I,
Ha3bIBaeTCS cxemoul pensyuonnoi B/

Teno omuowenus COAEPKUT MHOKECTBO KOPTEXKeH OTHOLIeHUs. Kas bt
Kopmexe omuouleHs MpecTaBsgeT coO0H MHOKECTBO Iap BU/a

<Mma atpubyra : 3nauenue arpubyrta>

Kommuectso KOPTEHCEﬁ OTHOUIEHHA Ha3BIBAECTCH MOWHOCTMBIO OMHOWE-
nus. Yuciao arpubyTOB B OTHOIIEHUY HA3BIBAIOT CIMENEeHbI0 OTHONIEHUSI.

Paccmorpum orHomenue «CorpyiHHKH», 3ajlaHHoe Ha jJoMeHax «Homep co-
TpyAHuKa», «Damunusy, «3aprnnaras, «Homep ortmenas. Bee moMeHBl pasjiiyHbl,
[O3TOMY HMeHa aTpuOyTOB OTHOILIEHHS YA00HO HA3BaTh TaK e, KAK U COOTBET-
CTBYIOILHME JOMEHBI. 3arcJIOBOK OTHOLIEHWS MMEeT CIeAYIOMMIT BUL:

Corpynuukn (Homep_cotpyannka, Mamumns, 3apiuara, Homep_otaena)

3arosoBok ortHomenus: «COTPYAHMKH> COJEPHKUT yeThipe aTpubyra; «Ho-
Mep_coTpyanukar, «Damunus», «3apniaara», «Homep_ oraenas.

[TycTh B MaHHDBIHT MOMEHT TEJIO OTHOIIEHHS COIEPIKUT TPH KOPTeska (MOUTHOCTD
OTHOIIEHUs paBHa 3):

(1, Ileryxog, 5000, 2)

(2, Canmugers, 7000, 1)

(3, Jlpospos, 8500, 2)

Kaxapiit kopresx piiiouaer B cebs gersipe napel. Hanpumep, aus nepsoro
KOpTEKa:

Homep corpynnuka: 1.

Mamumus: [Teryxos.

3apraara: 5000.

Homep_orpena: 2.
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Taxoe ornomenne «CorpyaHUKH» NpejcTaBiaserca B Bujae Tadi. 5.8.

Tabaunua 5.8
Homep_cotpyanuka Qamuams 3apriara Howmep_oraena
! Ileryxos R ;{)00 2
[_ 2 CHHHHLI:{- “?f;l;}}]_“ 1
3 posnos 8 50(; : 2

Taxum obpasom, persuuonrot 6asoi dannvix Ha3biBaeTCs HabOp OT-
HOIIIEHHH.

Xots mi0boe 0THOINIEHNE MOKHO M300pasuTh B BU/E TAOIMIIBI, HYKHO
YeTKO ITOHMMATh, YTO OTHOLIEHUs CaMK He SIBASIOTCS TabJHuIlaMH, a JIUIlb
NPeICTABISAINTCA B Takol ¢ropme. TepMUHBI, KOTOPLEIMM OIIEPUPYET peJisd-
iuonnasi moznens BJI, uMmeoT coorBercTByIONIME TaOJIMYHBIE CHHOHUMBI
(Tabm. 5.9).

OcHOBHO# 0COOEHHOCTHIO KOMITBIOTEPHBIX pensanuonubix B/l ssnsercs
BBICOKAsl CKOPOCTh JOCTyIA K JaHHbIM. [[oCKOMbKY Kask/Ablil 3/1eMeHT Ta-
GauIbl — KJIeTKa (syeiika) — uMeeT CBOM ajipec, TO K Heil MOJKHO o6pa-
TUTBCSI HANIPSIMYIO, MHHY$ OCTaJIbHbIE aJeMeHThI Oa3bl. Takoit crocob mo-
CTyIa Ha3bIBAETCS NPAMDBIM.

B03MoXHOCTE OBICTPOTO MPSIMOTO JOCTYIA K JaHHBIM Oblja He cpasy
ucnoJib3oBata st paborsl ¢ B/l Ha kommbioTepax. Passutue mojesei
TabJIMYHOTO MPEACTABJIEHNS JAHHBIX COMPOBOKAAIOCH IIOMCKOM TEXHOJIO-
T annapaTHOH peaju3alii YCTPOHCTB XpaHeHusl MH(OPMAaLUK, ITOCKOJIb-
KY 3TO BJIMSJIO Ha CKOPOCTh paboThl ¢ Gosbiunmu obbeMamMu uHMOPMALUN
Ha KoMribioTepe. Boicokas ckopocTh 06paboTku ungopMaIuy Ha KOMITbIO-
Tepe TOPMO3UJIACh MEJIEHHOMH paboToii yCTPOCTE XpaHeHuss HHQOPMAaIHH.
[lepBOHAYAIBHO B KOMIIBIOTEPAX MCIOJIb30BAINCh YCTPOUCTBA C NOCIEJ0-
eamenvHulM 00CmynoM K JTAHHBIM HA BHEIIHHX HOCHTENAX MH(MOPMALHH,
IMeHHO TakuM criocoboM unraetcs nHGOPMAIHsl, 3aITMCaHHAsT Ha MarHHT-
HOI1 JIeHTEe KaCcCEeTHOr0 MarHUTO(hOHA: TPOCMATPUBAIOTCS BCE 3AIIUCH, OJIHA
3a JPYroi, 10 Tex Iop, Toka He byaer HalieHa HyxkHas (nepeMorka). W3-
JIUTIHE TOBOPUTH, YTO TOCJIEI0BATEIbHbIH cocob IocTyna K JaHHbIM obe-
ClieYMBaeT ropasfa0 MEHbIIYIO CKOpPOCTh. [IpuMepoM KOMIIbIOTEPHBIX
YCTPOMCTB, HCIIOIb3YIOMIMX TTOCTE0BATEIbHBINA CTIOCO0 JOCTYNA K JTaHHBIM,
SIBJISIETCSI MArHUTO(DOH, KOTOPBIH /I KOMIIBIOTEPA U3BECTEH KaK cmpumep
(puc. 5.26).

[TpunENIMaNbHO HOBBIM CTAIO CO3/IAHME YCTPOUCTB MPSAMOrO A0CTYIIA,
B YACTHOCTHM HAKOIUTEJeH Ha MarHUTHBIX AucKax (cm. puc. 2.19, 6).
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Tabaumuma 59

PesiiinOHHbIH TepMHH

Tabauunelil TepMHH

baza gansbIx

Hab6op tabmui

Cxema Hasbl JaHHBIX

Habop 3arosoBKoB TabIHIL

OTHOMmEHKe

Tabnuna

3aroJ0BOK OTHOIIEHHS

JaroJioBoK TEﬁJIHI.II:I

Teno oTHomEHuA

Teno Tabauisl

ATpubyT OTHOIIEHUS

Haumenopauue cronbia Tabauis!

Koprex orHOmeHus

Crpoxka Tabauibl

Crenenb (apHOCTb) OTHOIIEHMS

Koauuectso cronbiiop Tabauilbl

MDUIHDCTh OTHOUICHHA

KonnuecTBo cTpoK Tabiuis!

JloMeHBI M THUITBI JTAHHBIX

Tunsl JaHHBIX B sTUeiKax Tabauis

OcHOBHO#I 0COOEHHOCTBIO TAKUX YCTPOICTB sIBNSAETCS ABHIKEHHE 3Je-
MEHTa CYMTBIBAHMA-3aNMCH UH(POPMAIMKA (MarHUTHOM TOJOBKM JIMCKA),
KOTOPBIH HOABOAMUTCS HEINOCPEJCTBEHHO K TOMY MECTy Ha HOcuTelse, OT-
Ky/ia HeoOXOIMMO TIPOUYUTATH MM KyIa HeoOX0o[uMo 3amucars urhopma-

Puc. 5.26. JIeHTO4YHbIA KapTpuaX onA cTpumepa
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IIMI0. DTO U HA3BIBAETCS NPAMbIM docmynom K ungopmauuu. EcrectBenHo,
YTO CKOPOCTH J0CTYNa K HH(POPMaLKUK B TAKUX YCTPOMCTBAX SIBJSETCS 10-
(TATOYHO BBICOKOM, UTO TTO3BOJIMJIO Pa3BUBATh CHUCTeMbI ynpasieHust bB/l,
KOTOPBIE UIPAIOT B HACTOSMIIEE BPeMs BaKHEMIIYIO POJIb B HOBBIX HHGOD-
MAIMOHHBIX TEXHOJOTHAX,

ip Bonpocbl ¥ 3afilaHus

1. Kakue CymecTBYIOT CTPYKTYPbI OpraHU3aliu JaHHbIX ?

2. Yro npeacraisier cob0il mepapxuuecKast MOJIENb OPraHU3aluK HaHHbIX? O6b-
ACHUTE Ha IIpUMepe Katajiora (haiioBoi CHCTEMBI.

3. TlepeuucnauTte 0CHOBHbBIE TIOHATHS PEIAIIMOHHON MOe H faHHbX. ObbsicHUTE
UX Ha IpUMepe.

4. Yro npexacrasusier coboit pensumonnas bJ1?

HazoBuTe cnocodsl ocTyna Kk MaccuBaMm HHOpManuu. Oxapakrepusyiite ux.

S'_FI

5.5. KomnbiotepHasa 6a3a AaHHbIX — cUCTEMA
opraHmusauuu, XpaHeHus, AocTyna, obpaboTku
W noucka uHopmMaunum

[TonsaTue «6a3a JaHHBIX» UMEET JAOCTATOYHO WIMPOKUI cMbic. [lis cpas-
HEHMS MOXKHO IIPUBECTHU CKJIAJl TOBAPOB, I7Ie TOBAPHI JIeKaT He BIIEPeMEIIIKY,
a B pacCOPTHPOBAHHOM I10 HAMMEHOBAHUWIO BUJIE M KAYK/bIH HA CBOEH IOJIKE.
/lpyroe nesio, HACKOJBKO ONTUMAJIBHO OHU PACCOPTHPOBAHBI H PACIIONIOKe-
nel. Hammpumep, nadopmarius o ToM, Kakie HMEHHO TOBaphl €CTh Ha CKJIAJE,
KAKOBBI MX OCHOBHBIE XapaKTEPUCTHKH M KaKOe KOJHYECTBO KAKIO0TO eCTh
B HAJIMYMH, MOJKET pacCMaTpPUBATLCS B KadecTBe cKaazckoil b/l

Haunbosee xapaxTepHbIME HH(MOPMALMOHHBIMU Oa3aMul SIBJISIIOTCS Kap-
Toreky. PaccMoTpuM cosjlanne KapToTeKH CBOMX 3HAKOMBIX HJIM ITAPTHEPOB
1o pabore ¢ ucHoab3oBaHueM mporpammbl Windows «AjpecHast KHUTa.
B menio Ilyck Boibepem IIporpammel, Cranpaprasie, a 3ateM AfpecHas
kuura. [losiButcs HezamonHeHHas TabaudHasi CTPyKTYpa KHUrH (puc. 5.27).
[l co3manus KOHTakTa ¢ MeHI0 9Toro okomka Boeinosanum @aiin, Cosaath
KOHTaKT.

B cooTBercTBMM C BKJa/KaMH MOXHO KIaccCuuUIUPOBaTh KOHTAKTHI
KaK ciayskeOHble, TUYHbIE U T.J. Bbl yBHIHTE, YTO B 1EpBOH TabIMyYKe 110-
ABUJIACH TJIaBHAs WIACHTHU(HUKAIMOHHAS 3alKCh C HAIIUM 3HAKOMBIM. Boi-
Oepem Brianky Mma u 3anecem nannpie — (haMMIMIO, UMSI, OTYECTBO,
JIOJKHOCTD M TICEBAOHMM Hariero sHakomoro. [locie sanomHeHus moss
naxMeM kiasunry Jlo6asurs (puc. 5.28). B urore rimasnas upeHTH(hUKA-

IIMOHHAS 3aIMCh B IIEPBOM OKHe Oy/eT BBIIVISAIETh Tak, Kak IOKa3aHO Ha
puc. 5.29.
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Puc. 5.28. Co3paHve 3anucu B a_npecl-loﬁ KHUre

Cosnas cBoio B/l «AnpectHast KHHTa», MOJKHO OCYIIECTBJISTH IOUCK He-
o6xoMMoit MHGOPMAIINY, 3a/1aBasi Te WM WHBIE TIapaMeTpPhl TIOUCKa Jmﬁu
ux onpezesnennsie kombunauuu B komanze [ouck momei.

B 6azax aHHBIX, UCIIOIB3YIOMUX TAOJUUHYIO CTPYKTYPY, HEOOXOAUMO
pasauyaTh 0OBHEKTHI:

o noie 6asvt dannvlx — crouabder; TabIHIIb;

* 3anucv 6 6asze dannvix — cTPOKa TabIMIIBI, CONepIKaIas und}opmaunm
U3 PasauYHbIX 10Jiei (cTonbuos);

°  Kaouesoe none (Kanou) — OHO W3 IOoJIel 3aliCH, OJHO3HAYHO MIeHTH-
¢unmpyoniee (ornpenesngionee) BCIO 3aiKHch. B KauecTse KI0Ya MOKET
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ra - OcHos

Puc. 5.29. 3anucb B aapecHON KHWre

MCTI0JIb30BaThCsT (DAMUIIMS, apTUKYJ TOBAapa, HOMED 3allCH B peecTpe
M T.IL

[ons MOTYyT OBITD PasHOTHIIHBIMH, B YaCTHOCTH IIPHHAJIEXKATDL K CJIE-

JYIOLIUM THIIaM JaHHBbIX:

cuemuuK — SIBJISIETCS TIOC/IEI0BATENBHOCTHIO HOMEPOB 3aMKceil, KOTOPYIo
Mbl U3MEHUTH HE MOJKEM;

MeKCcmoBblli — COAEPIKUT TEKCT JUTMHOU 110 255 CHMBOJIOB;

YUCA0601 — BKJIIOYAET B ce0s UnCIa;

dama/epems — coepKuT UHGOPMAIUIO O JaTe U BPEMEHMU;
detexchviti — UCIONB3YeTCsl IpH (DUHAHCOBBIX pacyeTax U COAEPIKHT
J€HEIKHBII (hOPMAT JAaHHBIX;

nozuueckuti (6yrescruti) — comepxunt 3navennss TRUE (uctuna) win
FALSE (n0xb);

2UNEPCCHIIKAG — COIEPIKHUT aJipec Kakoii-imbo crpaHuisl B ViHTepHere;

Kaxmprit Tun moss xapakrepusyercss HAOGOPOM CBOKCTB, HAPUMeD:

pasmep — onpejieNseT MaKCHMAIbHYIO JIUHY (TEeCTOBbIe U YHCJIOBBIE
110JI51);

@opmam — ycraHaBiuBaeT (popMaT NpPeJCTaBIeHMs aHHBIX;
obs3amenvioe noje — YKa3blBaeT, YTO JaHHOE I10Jie JHOJKHO OBITh 3a-
ITOJIHEHO.

Paccmorpum npumep B/l mo nepconany meboabinoi dupmbl (Tabdi.

5.10).

Tuner ganueix B nossix: Homep — cuerunk; Mammwmms, ms, Oryectso,

HomxHocts — TexkcToBble, Toa poxaenns, Oxnan — 4UCIOBBIE,

Haa ynpasaenuss B/l cymecrsyior cnenuanbusie CY B/, kotopsie

MOKHO CPaBHHUTD C IIOJIHOCTHIO aBTOMATH3HPOBAHHBIM CKJIAZI0M, Ha KOTOPOM
AOCTATOYHO 3allPOCUTh TOBAP, U CIIEIUAIBHOE YCTPOHCTBO TYT K€ IPEJo-
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crasut ero Bam. Haubonee pacnpocrpanennoit CYB/I sisasercsa Microsoft
Access, x0T cyIecTBYIOT U Kyaa 6osree mongasie CY B/, nanpumep Oracle,
Sybase, Interbase m ap. Cucrems! ynpasienus 6a3zaMi JaHHBIX — 3TO
[IPOrpaMMBbl, KOTOPbIe 00eCeYrBaloT CO3AaHNe, AKTYATU3ANIO, KOPPEKTH-
poBky, nopaepskanue BJI, a Takyke 06paboTKy 3THX AaHHBIX U TOMCK. Eciu
rosoputh 0 CYB/I Access, TO OCHOBHBIM 2JIEMEHTOM €€ SIBJISIETCSI OKHO
Oasvt danmvix. Ha axpane oHOBpeMEHHO MOKET OBITH MHOTO OKOH, TaK KaK
Windows o6ecniednBaeT MHOTOOKOHHBIH HHTEPdEIiC, HO AKTUBHBIM B IaH-
lIBIII MOMEHT BPEMEHH MOKeT ObITh TOJBKO 01H0. OCHOBHBIMH 00BEKTaMU
bJ] Access sIBJISIOTCS:

*  mabauybt — 6a30BHI, OCHOBHOM 06BeKT B/1, Bee octasbhbie (BTOPHYHbIE)
00BEKTHI CO3/[Al0TCsT HA ero ocHoBe. HarmoMuuM, 4TO CTPOKH (3armcu)
COZIePXKAT Pa3HOTHUITHLIE TIOJIS, OTHOCSTIIHECS K OJHOMY OOBEKTY XpaHe-
HHSI, & CTOJIOIBI — OFHOTUITHBIE [IOJIST IS BCEX OOBEKTOB XpaHeHHs;

®  3anpocul — OCYUIECTBISIOT MOUCK MH(OPMAMY 0 33JJaHHBIM YCJIOBU-
SIM;

*  opmbl — TIO3BOJISAIOT 0TOOPAXKATh U PEAAKTHPOBATH MH(MOPMAIIMIO U3
B/I, moryT comepxathb rpacpudeckyio HH(GOPMAIUIO U JAPYTHe 00bEKTHI;

°  omuemwvt — TIpeJHA3HAYEHBI UL BHIBOJIA HA IPUHTEP B yJA0OHOM BHe
pesyiabratoB obpaborku wHdopmarmu uz BJI;

© Maxpocvl — 910 (PaKTHYECKH MaKPOKOMAH/IbI, ITO3BOJIAIOLIME aBTOMATH-
3UPOBATH MTOBTOPSIIONIMECS MW YacTO BCTPEYAIONIUecs eHCTBUSA ¢ MH-
(popmarueit uz b/1;

°  npozpammmvie MOOYIU — NAIOT BO3MOKHOCTH MUCATH MIPOTPAMMBI 110
obpaborke unopmarmm uz B/I.

CoszaaTp 6a3y MaHHBIX [0 MEPCOHATY THIIOTETUYECKON OpraHu3aluu
MOYKHO CJIEAYIOMMM 00pasoMm:

1. Boizsatp MS Access.

2. Boibpats xomanny @aiin, Cosaars 6a3y HaHHBIX U IIPUCBOUTDH CO-
3maHHol Oase nms «Ilepconais.

3. B mosBuBmemcs okue Ilepconan: 6a3a nmanHbIx Ha BKJIagke TaGmau-
ubl BoiOparth Co3zanne TabauIbl B pesKUMe KOHCTPYKTOpa (3TOT PEXXHM
HIO3BOJISIET CO3/1aBaTh M KOPPEKTHPOBATb CTPYKTYPY TaOJIHIIbI ).

4. B oxHe KOHCTPYKTOpa BBeCTH Ha3BaHus moJseit (B crosnbue Mms
MOJisi), THITBI COOTBETCTBYIOMIMX AAHHBIX C IMOMOIIBIO PACKPBHIBAIOLIETOCS
cncka maHHbIX (B crosbie Tum maHHBIX) M CBOMHCTBA TOJei (B HUXKHEH
yacTH OKHa). [l Hamero npumepa cieayeT ykasarh ceMb noJieit: Homep,
@Mamumus, Umsa, Otuectso, Toa posxkaenns, Jomxnocts, Oxnapn,

5. Bribparp kaioueBoe moJe. [[Jisi 9TOro BhI3BaTh KOHTEKCTHOE MEHIO
HasKaTHeM IIPaBOi KJIABHIINKM MBIIIK HA HYKHOM 1oJie (B HallleM MpuMepe —
Ha nosie Homep) u Boibpars KiaoueBoe noge.
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6. Coxpanuthb TabauIry ¢ noMoursio koManasl Maiin, CoxpaHuTh Kak...,
ykazaB uMs «[lepconan». 3akpoiTh 0kHO [lepconan: Tabiauia.

1

7. Ina npocMoTpa co3iaHHoi cTpyKTypbl B okHe Ilepconan: ﬁaaa '-

naHHbIX Ha BKJIagke TabGmuupl BoiOpaTh Tabauuy <IlepcoHan» u HaxaTh

KHONKY OTKpbITh. [TosBuTes okHo Tabmunml (puc. 5.30).

8. Beectu nanubie B co3mannyto tabauiy. B orkpeirom oxue Ilepconan:
TabauIa cjeBa OT T0Jei TabJMIbBI HaXOAUTCA ToJie Mapkepa. Mapkep-
CTPeJIKa YKa3bIBaeT Ha aKTUBHYIO 3allMCh (3alUCh, C KOTOPOH BB paﬁo'rae

T€ B JAHHBII MDMEHT) 3anoJHUTh Taﬁ.?IHI.[}’, OIIpEAC/INB 3Ha4YeHHU:A BCEX

noJieil /st HeCKOJIbKUX 3anuceil (puc. 5.31).

@opma orobpaxaer 3amucu TabJUIBI B yI0OHOM JIs TIOJIH30BATES
Bujie. C ee MOMOIIBIO MOYKHO H3MEHHUTDb PACTIONOKEHHE 0TI, YIYUIIHTD
MU3aitH, moAKII0YUTh Tpaduky u T.1. MakTuyecku ¢ moMoupio Gopmbl
cosmaercs rpapudeckuil uHTepdeiic gocryna k BJI, xoTopeiii Mmoxker co-
JilepKaTh TAKME 2JEMEHTDI, KaK KHOIIKH, NepeKIoyaTes Iy, HalucH U T.11.
Mopmbl cozpatorest b0 ¢ nomoibio Konerpykropa, jmbo, 4to mpoiie,
¢ nomonipio Macrepa ¢opm.

Yrobel cozgars dopmy agusi b/ «Ilepconan» ¢ momonipio Macrepa
dopm, HeoOXOIHMO:

1. B okue Ilepconan: 6as3a aanubix Ha BKaajgke @opmel BeibpaTh Co3s-
nanue (popMbI ¢ MOMOIBIO MacTepa.

ﬁ CozaaHMe TaDNMULI B PEXMME KOHCTPYETOPS
COBAaHHE TABMMIbI C MONOULEHY HACTEDS

Puc. 5.30. CtpyKTypa nona 6asbl fgaHHbiX «[lepcoHan»
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Puc. 5.31. basza gaHHblx «[lepcoHan»

2. B orkpsismemcs: okve Cosnanue ¢dopm Boidpars B obmactu Tabm-
b1 ¥ 3anpocsl Tabuuily «Ilepconans». U3 obaactu JocTynHbie mojs B 06-
nacTb BeiOpannbie moJst epeHecTy Te 01T BHIOpaHHO# TabIHIIbI, KOTOPbIe
HeoOxoauMo 0T0OpasuTh B hopMe (JUIs1 HAILIETO MpUMepa MepeHeCcTH Bce
nons). lenxkuyts Jdanee.

3. Ha ortkpsiBuieiics maHeau ¢ MOMOIIBIO TIEPEKJIoUaTesieil BbOpaTs
cnocob pasMenienus noJseil Ha opme ([T Hamero mpuMepa BHIOpaTh
BapuanT B oaun cronben), 3atem menxkuyTh foroo. B pesyabrare mosi-
BHUTCS OKHO (popmbl «[lepconan», koTopoe cojiepkuT UMeHa moJen Gop-
MBI M TIOJISI [T BBOJA MX 3HAYEHWH, PACTIONOMKEHHBIX BBIOPAHHBIM CITO-
cobom.

4. Tpu HeoOXOMMMOCTH M3MEHHTD BUJL 3JIEMEHTOB (DOPMBI (YKPYIIHUTD
HAJIIUCH, UBMEHHUTH pasmep u T.1.). [lis 9T0ro BRI3BATh KOHTEKCTHOE
MEHIO HaKaTHeM IPaBOil KHOIKYM MBIIIH Ha 3aroJioBKe okHa (opmbr «Ilep-
conas» u BeiOpath Konerpykrop dopm. 3areM 3akpbiTh OKHO (hOPMBI
«Ilepconais.

5. Jlna npocmotpa opmbl B okHe [lepconan: 6a3a AaHHbIX Ha BKJIA-
ke Mopmbr BoiOpaTs Gopmy «llepconan» u HakaTbh KHONKY OTKPHITH.
[TosiuTes oxkHoO cospannoi (gopmer. IlepemeniaTsbest MO 3aMCsIM MOYKHO
C TIOMOIIBIO KHOIOK B HUKHEH yacTu okHa (opmsr (puc. 5.32).

Iouck dannvix B Tab/IUIE BBIIOIHSIETCS 10 CAEAYIOUEMY aJITOPUTMY:
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1. OtkpsiTh Tabmuiy <«[lepconans»: B okue Ilepconan: Gasa JaHHBIX Ha
nkragke Tabuuupr Bei6pats Tabmiiy «Ilepconan» u HaxaTh KHONKY OT-
KPBITD.

2. Beibparb komauay Ilpaska, Haiitu. B nosie O0pasen BBeCTH MCKO-
Myio uaGopmanuio (Hampumep, 45 000), B noJie IMouck B BRIOpaTh 3HAYEHME
Ilepconan: Tabmuna, a B nojie Coenagenne — Ioas memmxkom. Haxartp
iKionky Haiiru nanee. IIpu saToMm BeiIennTCa TO mose, 3Ha4€HUE KOTOPOLO
coBnazaeT ¢ 3aganabeiM (45 000) (puc. 5.33).

MoXHO OCYLIECTBJATD NOUCK NO YCA0BUSM. Y CIOBHSA GOPMUPYIOTCS
(. TIOMOIIBIO OTIEPAIMI OTHOIIEHUS =, <>, >=, <=, >, < U T./I. TaKoil nonuck
HA3BIBAIOT TaKiKe nouckom no guavmpam. llpocreie huapTpsl cogepKar
0/IHO VCJIOBHE IIOMCKA, CIOKHBIE — HECKOJBKO. ¥ CJIOBHS CBS3BIBAIOTCA
JIOTHYECKMMH OIIEPAITMSIMH.,

Jlust GBICTPOTO TIOMCKA 3anuceil ucnob3yior (uastp. Hampumep, uro-
Obl HaliTH 3amucH 0 paboTHUKAX, UMelomuX okjaajx Menee 45000 pyob.
1 ponuBmuxcs nocae 1967 r., crenyer:

1. OrkpwiTh Tabauiy <«Ilepconans: B okue llepconan: 6aza faHHBIX HA
praaake Tabmuner Bribpars Tabauny <«Ilepconans u HaxkaTh KHonKy Ot-
KPbITh. '

2. BblﬁpaTb komany 3anucu, @unstp, Usmenurs Gruistp. B nmossus-
1eMcsi OKHe 3a/1aTh ycaoBus noucka. Ouabtp cosman (puc. 5.34).

3. Buibpars xomanay @unwrp, lpumennts duwisTp. B nossusmemcs
OKHE TIOABATCS 3AIMCH, YA0BJIETBOPAIOIHE YCAOBUAM 1oucka (puc. 5.39).

F Cozaatme TaBAMLD B PEXHME KORCTRYKTODA
i ﬁ coumraﬁ.-w.m cnarmm nacrepa

PUHALTP

Puc. 5.34. Co3panue punstpa
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Puc. 5.35. Pesynbrat pabotbl ¢punbTpa

MosKHO OCYIIeCTBJIATE NOUCK ¢ nomowpio 3anpocos. IlpakTuyecku aTo
TO JKe caMoe, YTO ¥ (PUIBTPHI, OJIHAKO B OTIHYHE OT IOCJETHUX OHU SIBJISI-
I0TCS caMocToATeNbHBIMU 00bekTamu B/l, a QuibTph! «pHBS3aHbI> K KOH-
KpeTHoil Tabiuue. Pesynbrar pabotsl 3anpoca — Ttabauua. das samnpoca
MoskeT ObITh cosznana dopma. Tak ke Kak U (HUIBTPBI, 3aITPOCH MOTYT OBITH
IIPOCTBIMU M CJIO0KHBIMU. B mpoiiecce BBINOJIHEHHS 3ampoca MOKHO BBbI-
OupaTh He TOJBKO 3alUCH, HO M OTAEIbHbIE OIS

Ilonck MPOBOUTCS € TEMH K€ YCJIOBHAMH, HO YK€ C TIOMOIIBIO 3arpoca;

1. B okne Ilepconai: 6a3a JaHHBIX Ha BKJajKe 3ampocsl BHIOPAThH
Co3nanue 3anmpoca ¢ NOMOIIBI0O KOHCTPYKTOpA.

2. Ha muanorosoii nanenu /[ob6aBiaenue Tadiauupl BHIOpaTh TabMMIy
«[lepconains», st koropoit cobetBerHo u cosmaercs sanpoc. Haxars Jlo-
GaBuTh, 3aTeM 3aKPbITh.

3. B okse 3anpoca 3anpoc 1: 3anpoc Ha BeiGopky B crpoke IMoxe yka-
34Th II10JIA, IJIs I{DTOPHX 3a0a0TCH YCJAOBHA, H ITOJIHA, KOTOPLIE 6y,ﬂyT BbI-
BeJICHbI Ha 9KPaH I10cje 0TPaboTKH 3anpoca (/11 Hallero npuMepa CIenayer
BbIOpaTh moJisi: Wamunns, Tox poxaenns, Jomknocrs, Oxnan). B crpoke
BeiBoj Ha KpaH OTMETUTH Te I0JIsI, 3HAYEHHSI KOTOPHIX HAC MHTEPeCyIoT
B KauyecTBe Pe3yJbTaTa MOMCKa (B JaHHOM CIy4Yae OTMETHUTh BCE TOJI,
Boibpannsie B crpoke Ioxe). B crpoke Vesosus or6opa BBECTH YCJIOBUS
noucka (s croabdnos Tox poskaenus u Oxaax) (puc. 5.36).

4. CoxpaHuTb 3ampoc MO MMeHeM <3arpocls», BoiOpas komanay Maii,
Coxpanutb. 3aKkpbiTh 0kHO 3anpoc 1: 3anpoc Ha BbIOOPKY.
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Puc. 5.36. CospgaHune 3anpoca Ha BbIOOPKY

5. Jlnst oTkpeITHs OKHa 3anpoca B okHe Ilepconan: 6asa AaHHBIX Ha
BKJIajKe 3ampocsl BeIOpaTh CO3AaHHbIN «3anpocls u HaxaTh OTKPHITS.
[TostBUTCS OKHO C pe3yJbTaTaMK BBITIOJHEHUs 3ampoca (puc. 5.37).

bBasbl JaHHBIX MOTYT COJIEPKATh OrPOMHOE YHCJIO 3aIKcei, H, eCTeCTBEeH-
HO, IEPUOJMYECKH BOBHUKAET MOTPEOHOCTh B MX MPeoOpazoBaHUK K OIpe-
JIeJICHHOM Tocie[oBaTe/ibHOCTH. Takoe npeobpazoBaHue HA3LIBAETCS CO-
PMUPOBKOU.

OO6BIYHO COPTUPOBKA MPOU3BOAUTCS 110 KOHKPETHOMY TIOJII0. 3HAYEHHS,
coZiepKAlIIMecs: B 9TOM ITI0JIe JUIsl BCeX 3armcei, MOryT GbITh PaccopTHpO-
BaHbI 110 a(aBUTY, 3HAYECHUIO HJIH JaTe B 3aBUCHUMOCTH OT THIIA JIAHHBIX
noJsi. COpTUPOBKA MOJKET MPOM3BOAMUTHCS T10 BOBPACTAHMIO WJIH TIO YOBI-
BaHMIO. [Ipy 5TOM POMCXOAUT COOTBETCTBYIOIIEE IepeMenieHue caMoit
3aTIUCH. 19594

st copruposku B/l 110 Bo3pacTy COTPYAHHKOB B IIOPSAIKE BO3DACTAHHA
JIAT POIKAECHUST HEOOXOAUMO:

1. Orxporrs Tabnuny «Ilepconans: B okue Ilepconan: 6asa jauHpIx Ha
sriajke TaGauupr BoiOpars Tabauny <«Ilepconans u Haxath KHONKy OT-
KPbITh.

2. Boytesnurs B Tabsmne «Ilepconans cronber fox poskaenus, KIMKHYB
JIEBOH KHOIIKOH MBIIIK Ha HazBaHuH cTOJ0LA. BeiOparh komanpy Janucw,
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1974 | MiweHep
1976 | Anexrpui
u 1]

Puc. 5.37. Peaynbrat paboTel 3anpoca

Coprupoeka, Copriposka no yosBanmo. 3amiucu OyayT OTCOPTHPOBAHBI
110 BO3PAaCTAaHUIO 3HAYEHUS COAEPIKUMOro aToro nojus (puc. 5.38).

COopTHPOBKY TaKKe MOYKHO IMPOU3BOAUTH € MOMONIBIO CIEIHATHLHBIX
3aIlpOCOB.

BoiBon mudopmaruu u3 b/ Ha npunTep ocymecTBasgercs Hemocpe-
crBenHo komanzamu Maiin, Mevars. OxHako aist Gosee KA4eCTBEHHOTO
TIpe/ICTaBIEHHS BLIXOHONH MH(MOPMALIMU UCTIONB3YIOT omuembt. OTY4eTh —
9TO NPOUBBO/HBIE 00BEKTDI, KOTOPBIE CO3AAIOTCS HA OCHOBE TAOJIMIIL, 3a11PO-
coB 1 (popm. Co31a10T OTYET MO CACAYIONUEMY AITOPUTMY:

1. B oxne Ilepconan: 6aza nanusix Ha BKIaake Oruersi BeIOpaTs Co3-
JlaHue oTYeTa ¢ NMOMOIIbI0 MacTepa.

2. B orkpeiBiiemcst okue Cosfnauue oT4eToB BuIGpaTh B 06JaCTH
Ta6auusl u 3anpocsl Tabauny <«Ilepconan». M3 obnactu ocTynHbie
noJs B obmacth BeiOpanHbie moJAs IepEHECTH Te T0JsT BHIGpaHHOMN Ta-
Guiu1bl, KOTOPBIE HEOOX0AMMO 0TOOPa3uTh B oTYeTe (I paccMaTpHuBae-
Moro npumepa BoeiOpath nous Mamunasa, Ums, Otyectso, J[0IKHOCTD,
Oxnan). [lenxunyts Manee. B namem ciydae Ha nmaHensix 1o0aBieHus
VPOBHEH IPYNNHPOBKM U 3alaHusl TOPSKa COPTUPOBKH HUYEro He Me-
HATb.

3. IlepeiiTu x manenu BeIOOpa MakeTa Ausl oTyeTa. Boibpars MakeT
«TabJIMYHBI>, OPUEHTAIMIO CTPAHUILI — «KHMKHasA». IllenknyTs ToToBo.
Iosiutes okno cospannoro ordera «Ilepconan» (puc. 5.39).
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Puc. 5.39. ®opma otyerta no 6aze gaHHbix «[lepconan»

4. 3akpbiTh OKHO oTyeTa «[lepconais.

5. B okne Ilepconan: 6asa anubix Ha BKiajike OrTyers! BHIOpaTh oTYET
«Ilepconans u naxkars Ilpoemorp. OTYeT OTKPOETCS B PEsKUME TIPEBaPH-
TEJBHOTO TIPOCMOTPA.
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6. Ecaim Bac ycTpanBaeT BHA OTYETa, JJIs MeYyaTH BHIOpaTh KOMaHIIY
Maiin, Ileuarn.

/| Bonpocb! u 3agaHus

1. Ilepeuncaure ocHoBHbie 00beKTHl BJI Access.

2. Kaxwue cymiectByior Tunbsl noseit? Yro takoe kiaoueBoe nosne? Oxapakrepu-
3yiiTe CBOHCTBA KajKIOTO THIIA TIOJSL.

3. Yro takoe CYB/1?

4. Kaxme MHCTpYMeHTSBI [Uid noucka uHopMaimu npucytcTByioT B B/ Access?

5. OnMInuTE MOJSA AAPECHON KHIUIKH B MODUIBHOM TeedoHe.

:'| MpoeKTHOE 3aaaHue

Cozpnaiite b/l nas cBoero KypcoBoro npoekra, NoJAroTOBLTE OTYEThI Ha OCHO-
BE€ HECKOJBKHX 3anpocoB, HanpumMep «OTtuer ycneBaemocTus, Mcenonsayiite npu-
Mep u3 naparpada.

Moaenb pacueta onaaTtbl TpyaAa B TaOAMUYHOMN

0T . ) i = __l;ll_n‘!FI!":f
b Tl -:"--;!'...-': |: 1]y i ad IJJ;-.E

Jajaua pacyera OIJIaThl TPY/AA B TOM MJIM MHOI (hopMe pelraeTcs Ipak-
THYECKH B KayKI0H opranusaliuu. Ee CMBICI COCTOUT B TOM, YTO IS KaiK-
0r0 paboTHHUKA OIPEEISIIOTCS BUbI HAYUCJICHUT, KOTOPBIMEH MOTYT OBITH
okJaf;, (GUKCHPOBAHHbIE TIPEMUH, PA30BbIE IPEMHH, BO3BPAT J10J1ra paboT-
HUKY # T.7. [Ipu aToM Kk BuaaMm yzaep:kaHuil MOryT OBITH OTHECEHBI 100~
XOJ/[HBII HaJIOT, BO3BPAT J0JIra OPraHM3aluy, BHIILIAThI 110 UCIIOTHUTE/Ib-
HBIM JIMCTaM, mTpadsl U AP. 31eCh U jlajee YIIPOCTUM CHCTEMY pacueTa
3apabOTHOIT TIATHI, TTOCKOJBKY MOTYT OBITh JECATKHA BUOB HAYMCIEHHI
u yaepxauuit. Kpome toro, paborogaresib Ha OCHOBaHMM HAa4YHCJIEHHOMH
CyMMBbI 3apabOTHOI IIATHI IIEPEYUCIISIET B HAJIOTOBYIO CIIyKOy CTpaxoBble
B3HOCBHI U TIOJIOXO/(HBII HalOT. VI3 9TUX CPEACTB MPOU3BOISATCS OTYUCTIEHUS
B Ilencuonnsiii dona Poccuiickoit Meneparnuu u apyrue GoHABI U Opra-
Huzauu. PasHura Mexy obieil cyMMOi HauucaeHUi 1 ob1el cyMMoi
yaep:KaHull KOHKpeTHOMY paboTHHUKY cocTaBisieT cymmy <K Bbigaues,
KOTOPYIO OH U IOJy4aeT moj pocnuck, UTobs1 paboTHHKY OBLIO SICHO, Kak
IIOIYYMJIach 9Ta cyMMa, (DOPMHUPYIOT HOKYMEHT, KOTOPBIH HAa3bIBAeTCs
«Pacuerno-naarexnas BefoMocthb». PaccMorpum, kak copmMupoBaTh
Takoi gokymeHT. [Ipeanomokum, 4To HEOOXOAMMO C/le/IaTh MPOEKT JUIsI
Oburectsa ¢ orpanmyenHoit orsercTBenHocTsio (O0O) «ABpopas, 3anu-
MaloIlerocs peajusaluedl ¥ PeMOHTOM KOMIIbIOTepOB. JlaHHBIH IPOeKT
IPUMEHHMO K HeOOJBIION opraHu3aliii HauboJiee yI0OHO peasu30BaTh
C IMOMOIIBIO dJIEKTPOHHBIX TabJHIl, TaKk Kak WH(OpPManus B OCHOBHOM
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umeeT TabMMUHBIN XapakTep u obpabaTeiBaeTcs ¢ OMOIIBIO GOPMY.JI.
[{axcapiit pabOTHUK OpraHu3anuy uMeeT TabebHbIi HOMEP — CBOEro poja
(KJII0Y, OHO3HAYHO UIAEHTH(MUIHUPYIONHIT KOHKPETHOTO Pab0THHKA U TIPH-
CYTCTBYIOIMI BO BCeX JOKYMEHTaX W pacyeTax, CBS3aHHBIX C JAaHHBIM
paborHHKOM. ByseM yuuTHIBATH CHAEMYIONIHE BUbI HAYMCIEHHUR: JOJIK-
HOCTHOM OKJIAJ[, IEPCOHAJIbHAS IIPEMHUS OT OKJIaJa, HAayucjasgemMas B cOOT-
BETCTBMU C YCTAHOBJEHHBIM 10 OPTaHU3AIMK MPOUEHTOM (BEIUYUHY
ATOTO MPOLIEHTA BBIHECEM B OTAENbHYIO A4elKy <«Ilepc.mp.»), Bo3Bpat
jlosira 3a opranusanueii pabotuuky («/losir») u npouyne HauUCIEHUS
(«IIpou.Haus). K yaep:xanusiM oTHeceM: IOAOXOAHBIN HAJIOT B pa3Mepe
13 % HaumcaeHHOM cyMMbI, mTpadbl, HAJTOXKEHHbBIE AAMUHKUCTPAIUEN Ha
JlaHHOTO PabOTHHKA, yJAepKaHUS 110 MCIOJHHTEIBHOMY JIHUCTY, BO3BPAT
joara paboTHUKA OPraHU3aL|K, IPOYHE yIepPIKAHHUSL.

||msmm-
[NeHepansHLIA gvpexTop OO0 "Aspopa”
KK MU
L] " 20031
YETEHOBNEHHEIA NDOUEHT NDEMHK
PAGCHMETHO-NMNATEXHAA BELOMOCTE 000 "ABPOPA" 3A OKTABEPL 2003 7
Tab SANFIIMA ,0,  |A0MEHOC T HAMMCNEHMHKSA
Cnnag MpE s Nepe.np. Oanr Mpod.HaY  |Boern Hasmc
1 2 2 4 5 G T g 9 10
1 1007 | Mg K MeHepaneHs i AMpY 25000 6573 2000 1500 35075
2 1003 | EopoHyH K. TomHrIOCHHA OH 19000 4997 2000 25997
3 1004| CoporH H.1). HayankHnk TexoTag 16000 4208 1000 21208
4 1006| Conoeses MNP. HiaHep 12000 3156 1000 750 16206
3 1007 | Apozgoe MB. lHrwBHap 12000 3136 15156
B 1010] Crmmiysim KILA. HiokaHep 11500 3024 5 2750 172745
7 1011 {Merymoe EJI. T PEMHC T 2500 38T S 2900 182875
& 1042 {Kywywrnna AB. HayansHnK ToproTy 4000 3682 1000 18682
g 1014|Bopobeesallfl. |poaasel-roHCyNY 1000 2803 13893
10 1015| Caranom H.A, Mpoaasey-KoHcyn 11500 3024 5 500 150245
11 1017 {Opnoa &1, (o ofgeel-koHCyn 12000 3158 1430 16586
12 1018] Asmoa O.d. 358 13000 34149 3600 185148
16950000 4457650 1000000 326000 GBAO00 23300850
Y 1 EPX¥ AHW A | Keuasus Moankce
| Aganc_ |Nag wanor jurpadis | Honr _[Mpoy.yaeg |
11 12 13 14 15 16 17 18 18
1 10000( 455875 14559 75 2051525
2 THOO[ 337961 B 25 17478 86 8518,14
3 6400| 2757 04 5245 9581,54 1152645
4 A800) 218778 334 733178 8574 2
5 4B00| 197028 BITD.28 B335.72
[i] A600| 22435 68 500 7345685 9828815
7 5000 237738 Ta0 8127.375 10160,125
5 9600 243366 BU2E.66 10653,34
] 4400| 180608 a7a B482 08 740
10 4600] 195219 B553,185 8471315
[ 11 4R00[ 215618 618 51218 9013.62
(12 5300| 245047 00 19919 1005137 B867 62
| 67500,00 30281,11 176000 231,16 610,00 114050 108882,76 123026,746

Puc. 5.40. Mopent 6a3bl JaHHbIX Ha NpUMMepe pacyeTHo-NNaTeMHOoKW BEeAOMOCTH
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Ha puc. 5.40 npencrasiena Mojesnb pacCMOTPEHHOM 0a3bl TAHHBIX.

IIpakTiueckn Kakaas rpada MMeeT UTOrOBBIE CYMMBI, KOTOPbIe HE0D
XOJMMBI VIS yyeTa B OyXraaTepckoi 0TYeTHOCTH, 3aKas3a HAJIMYHBIX JIeHer
B OaHKe, II€PEBO/IAa B HAJIOTOBYIO MHCHeKmio. Kpome toro, paboromaress
JIOJDKEH TIEPEBECTU B HAJIOTOBBIE OPraHbl HAJIOTH (TIPEINOIOKHM, YTO OOIIHIT
pa3Mep HAJOTOBBIX OTUHCJEHUH cocTaBUT 34,8 % HAUMCIEHHOH CyMMBbI).

B kayectBe HamboJiee U3BECTHBIX CIELMAIBHBIX OYXTaJTEPCKUX PO~
rpaMM MOXKHO yromsauyTh «Typbobyxranreps, «Mudobdyxranreps, «1C:
Byxrantepuss», «bects, «Ilapyc». ITH mporpaMMbl ABJISIOTCS A8MOMAMU-
3uposannvimu cucmemamu ynpasienus punancosoit undopmarmeit. B rakux
B/l 3anoskenbl aBTOMATHYECKWE HHCTPYMEHTHI M BCE HeOOXOAUMBIE TTapa-
MeTphl (DHHAHCOBBIX PacyeTOB, BKJIOYAs HAJOTOBBIE HAYMCICHUS, pacyeT
[IPEMUH, HAYUCIAEHUH 33 OUePEeIHON OTIIYCK, PAa3JIMUHbIE JIbI'OTHL M CTPAXO0-
BbIe HAYUCIICHUSL.

Ha npumepe ACY «Ilapyc» (emoBepcus gocTyiHa 1o ceplike: http://
www.oknemika.ru/body1100.asp ) monpobyeM oTcieAMTh OCHOBHBIE STATIBI
paboTsl. [Ipu MHCTAIIALIMKM NPOTPAMMBI Ha 9KpaHe IMOSBJISETCST OKHO pe-
THCTPALHH [TOJIH30BATEIS.

It paboThI ¢ TIPOrpaMMOii Heo6xonnmo BBIIIOJHUTD CJIe/yIOIe JIeii-
CTBUS:

1. Cosmars B/I, B KoTOpOIi yKasaTh BCIO HEOOXOJMMYIO YCJIOBHO-
MOCTOSTHHYI0 HH(DOPMAIIUIO Jist paboThl HYXraaTepcKoi MporpaMMBl:
JIaHHBIE COTPYAHUKOB, OPraHU3allMU-KOHTPAreHThI, 00beKTHl OyXrai-
TEPCKOro yuera u 1.1, (puc. 5.41).

Wrak, Cucrema ycranoBneHa Ha Baulem KoMnbloTepe.
HYro panswe?

Teneps weobxonumo ciopumpoanTs Gasy ABHHL, 22pervCTRHPOBATE
nonbacsaTenEl 1 NDHCBOUTD WM NPDABEa AOCTYNE,

PaccKoTpis TalKe, KaK NOArOTOBWT: K paloTe AeMOHCTPaLIMOHHYIO
Gasy AAHHBIX, CNELPANLHO COFABHHYIO ANA Toro, YTobE HA Hell Mono
Guno oceamBate pafory © CucTeMol, HWe ONAcaAch HCNOPTUTH
PeANLHBLIE YYETHRIE AOHHEIE,

Puc. 5.41. Havyano pa6ortbl ¢ cuctemoi «apyc»
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sopa

Puc. 5.43. OtpaboTKa npouecca 3aKyrnku Toeapa

2. Tlocne Toro kak B/l cosnana, COOTBETCTBYIOMIUM 00Pa3OM HACTPOHUTH
cHCTeMy Ha crieru(uKy Bamei opraHusaimu (puc. 5.42).

3. Ykazarh B CHCTEME THIIOBOIi OH3HeC-IIpoLece Balieil OpraHu3aiiu
(HakuMast KKyl KHOIKY, BBl BHECETE B CHCTEMY CBOH JlaHHBIE)

(puc. 5.43).
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Puc. 5.45. Pabota ¢ aneKTpoOHHON CnpaBKOWM

4. Jlng paboThl, HATIPUMED, MOJLYJIS pacuyeta 3apaboTHOM M1aThl BBECTH
JaHHBIC, HAKHMAasd MOocCJHeaJ0BaTeNMbHO Ha KHOIIKH ‘DﬂpMHpOBﬂHI’IB
cnucka nojapasnenennii, @opMupoBaHUe CNHCKA COTPYAHHKOB
u T.7. (puc. 5.44).

IIpu pabore ¢ mporpamMmoil Hen36eXHO BOBHHKHOBEHHE Pa3JIMYHOTO
po/Ia BOTIPOCOB, KOTOPBIE TOMOJKET Pa3peIlnThb 3JIeKTPOHHAsT cripaBKa (pHC.
5.45). HeobX01MMO OTMETUTD, UTO Kak/lad cepbe3Has OyxrajaTepckast Ipo-
rpaMMa UMEET CBOM BCTPOEHHBIH SMEKTPOHHBIN YUeOHHK 0 €€ HCI0JIbh30-
BaHHIO.
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')l Bonpochbl u 3agaHus

| TlosiciuTe CyTh aBTOMATH3NPOBAHHON CHCTEeMBI yiipaBienus. ObocHyiTe cBOi
OTBET Ha npumMepe J0doit U3 u3BecTHLIX 1porpaMm. Vemosbayiite aleKTpOHHBIH
yueOHMK K Heil Ha cailTe MOJIEPIKKH.

2. Bblnonnute 3ajlaHie HA KOMIIbIOTEpE, HCIOJb3Ys PACCMOTPEHHYIO HaMH MOJIEID
«Pacuer 3apaboTHOI MIATHI».

3. Kak ¢ moMoInbo cHCTeMBbl 3apocoB 0hOPMHUTB OTHETHI: «O61mast BejoOMOCTb»,
«J/IMYHBINA pacyeTHBIH JTUCTOK» ?

"1lle] NpoekTtHoe 3agaHue

Beinmonnure npoext «Moil mHTEpHET-Marasum».

[Toctpoiite Mogens Tabauibl. OnpeseauTe aCCOPTUMEHT TOBApa Balllero Mara-
suHa. 3amoauuTe TabaMily: HAMMEHOBaHHME TOBapa, CTOMMOCTE €IMHHUIIL TOBapa,
KOJUYECTBO efxuHuIl ToBapa. /lobaBbTe B Tabiuuily cToabel] s IMOMETOK 3aKa3a
nokyuaress (MpeacTaBbTe, YTo 3aKas3 0(hOPMISETCS IO CETH) ¢ YYETOM KOMHYECTBA
II]:IﬁpEHHOI'D TOBapa H BREMMHCIWMTE CTOMMOCTD IMOKVIIKH Ha OCHOBE pacieTa IoMe-
HECHHBIX OOBEKTOB — TOBAPOB M MX KOJIHYECTBA.

Iman 1. <«Ilpaiic-micts. Cchopmupyiite oTueT: Npanc-JuUCT 751 MarasmHa, yuu-
ThiBask KYPC BaJIOTBl — IapaMeTp 3a/la4yM, KOTOPbIi MeHsAeTCs eKeHeBHO.

OdopmuTe 0TUET: YEK C 3aCTABKOH — MapKoil (pMpMBI, 110 uToraMm ogopmiieHus
JaKasa IoKynarTes.

Iman 2. <Toapnag BegoMocThs». OnpeaenanTe BHIPYYKY 3a JeHb C YYETOM KO-
JIMYECTBA eIMHHIL, KYIJIEHHBIX Ha AaHHBIH JeHb. Odopmure otyer B Qhopme Tabam-
IbI ¢ ACCOPTHMEHTOM TOBapa M OTPayKeHHeM B Hell KOJMYecTBa eJHHMI] TOBapa,
KYTIJIEHHBIX HA JaHHBIH /IeHb.

Iman 3. «3apmatas. [IycTs B BameM mMarasune paGoTaioT MSATh COTPYAHHKOB:
MPOMABEL], KACCHP, aMUHUCTPATOP, OXPaHHHUK, YOOpIIHIIA.

[Tocrpoiite Tabnuuy /uia pacuera 3apaboTHON niaTel M 10 Hell cuenaiite oT-
yeT — BeJIOMOCTh Ha 3apaboruyio miaary. Orpasure B oryere-senomocti MUO.
COTPYAHMKA, CTABKY COTPY/JIHHKA, KOJIMYECTBO paboumMx NHell B JaHHOM Mecsle,
KOJHYECTBO 0Tpa60'£'aﬂﬁhlx JIHEH, HAJor, IEHCHOHHBIH B3HOC, K Bbljla4ye, [OJIMUCh.

Iman 4. PacneyaraiiTe Bcé OTUETHL.
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TENTEKOMMYHUKALIMOHHbIE
TEXHOJIOI'MHU

rNMABA

6.1. KomnbioTepHasa ceTb Kak CPeACTBO MacCOBOMW
KOMMYHUKaLUN

SABnenve pasBUTHSI KOMIIBIOTEPHBIX ceTell Kak ciejicTBre uH(popMaT-
3anuu obnrecTBa uHTEpecHO W TpebyeT ocoboro Buumanus. B cBoem co-
3HAaHMM MBI TECHO CBsA3bIBA€M IOHSATHE IePCOHAJBHOIO KOMIIBIOTEPA
C KOMITBIOTEPHOMH ceThio. Ec/u cTosniuii JoMa KOMIIBIOTED 110 KaKUM-JTH60
IPUYMHAM He NoAKIouYeH K VHTepHeTy, To MOXKHO rOBOPUTH O ero Head-
(beKTHBHOM MCIIOJIB30BAHUH, TAK KAK TepsieTcs ero saxkHeimas Gy —
KOMMYHHUKATUBHAS, T.€. B3AUMOAECHCTBHE C JIOJbMHA U HH(DOPMAITHOHHBIMH
pecypcamu 001ecTBa.

Wpes cospanusa 1K sriepsbie 6bia BOILIONIEHA B KU3HD B CEPEIHHE
1970-x rr. Hapsty ¢ cosanueM BBIYHCIMTENIbHBIX MAIUH KOJIJIEKTUBHOTO
I0JIb30BaHKs ¢ OYeHDb OOIBITHMHI 0ObeMaMi OIIePaTHBHOM MaMSITH TIOSBH-
JIOCh TATOTEHHE K POEKTHPOBAHUIO MHAUBUAYAJIBHBIX MALIUH /IS YIIPAB-
JIEHHS TEXHOJOTMYECKMMHU TporieccaMu U 06paboTKu aKcnepUMEeHTAIbHBIX
JIaHHBIX B MCCJIEA0BATEIbCKHUX JabopaTopusx. Beui cos3anbl Majbie BbI-
YHCJIMTEbHbIe MAlIMHBI, TAK HasblBaeMble MUHH-IJBM, HO mpuMmensincy
OHH TOJBKO B Hay4uHoit cepe. Munn-9BM, coepunennbie THHUSIMUA CBS-
34 C MOIIHBIMHA BBIYHCIATEIbHBIMHA KOMILTIEKCAMH KOJJIEKTUBHOTO TIOJIb-
30BaHUs, MOTJIM UCIIOIB30BATHCS KaK TEPMUHAJIBI — TOYKU BXOJla B CETEBOE
B3auMojeiicTBue. 1o OBl OAUH U3 IEPBBIX WAroB K (OpMUPOBAHUIO
KOMITBIOTEPHBIX CETEH.

OcHoBHas 1IeJIb CO3/[aHMsT KOMIIBIOTEPHBIX CEeTel 3aK/ioyaercs B obe-
crieyeHHK oOMeHa JAaHHBIMU MEJKIY BBIUMCIUTEIBHBIMH MallMHAMH, BXO-
ASIIAMH B CETh, II03TOMY MepBOHavYaiIbHo moaodHbie cetTu B CIIIA cBa3bi-
BAJIM MMEHHO HAay4YHbIE I[EHTPBl — YHHBEPCUTETBHI.

[lepBasi ceTb ¢ KOMMYTAIIHEH TAKETOB (TIPOIECC COEMHEHNsT aDOHEHTOB
CeTH ¢ Tiepeiadeii nanupx) Oblaa paspaborana B Aursnu B 1968 r. B Ha-
HUOHANBbHOU (pusuueckoil maboparopun. [lepBas MHOrOy3noBas cerb
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¢ KoMMYyTalmel nakeroB Arpanet Berynuia B neiicrsue B CIHA B 1969 .
VkcnepuMeHT ¢ Arpanet ObLT HACTONBKO YCIIEIeH, YTO MHOTHE OpraHH3a-
[lMH 3aX0TEJIM BOUTH B Hee B NEJISAX HCIIOIb30BAHUS I €7KeTHEBHOM Tepe-
naun ganaeix. M B 1975 r. Arpanet npeBpaTuiach U3 9KCIIEPUMEHTATLHON
cerd B pabouyio (puc. 6.1).

B 1971 r. 6b11a cosmana cets Alocha (asaitn, CIIIA), B koTOpoi#i pea-
JIMB30BAJIMCh METOMIBI TIepejlaur MaKeToB 1Mo pajuokanazam. Momens cerTu
Iithernet paspabotanu corpyauuku upmsl Xerox B 1974 — 1976 rr. Ilpo-
T0KOJ 3TOM cetn Obun cranmaprusupoBan B 1980-x rr. B Teuenue 1974 —
1982 rr. pax Beaymux koMmnsiorepubix pupm CIITA paspabotan apxurex-
TYPBI M CETEBBbIE TEXHOJIOTHH, TOBAUSBIIME Ha (DOPMUPOBAHNE COBPEMEH-
upix cereit. Mupma DEC B 1975 1. cozpana cets Decnet, passusasuiyiocst
prutoTh 10 1990 1. B 1982 — 1988 rr. yrusepcurerst u pupmpr CIIIA cos-
janu ceth Bitnet, MOJIYYUBIIYIO BCEMUPHOE PACIIPOCTPAHEHHE,

Hrak, ucropuio MHTepHeTa MOKHO Pasfie/IMTh Ha HECKOJBLKO HTAIOB,

1961 — 1970 rr. Pazpaborainl TeXHHYECKHE TTPUHIMIIBI KOMIIBIOTEPHON CETH,
BRe/eH B peiicTeue Arpanet.

1971 —1980 rr. IIpuayman 3nak @. Hanucana nepsast nporpamma jujis ajex-
TPOHHOM 1oYThL. OCylecTBiIeHa nepsast MEeK/AYHAPO/HAs CBA3b 110 2JeKTPOHHON
noure Mexay Aurnueit 1 Hopserueii. Yucno ysnos Arpanet Bo3pocio 10 He-
CKOJTBKHX ZIECATKOB, IPOJOKEHDI Clieliabible KabelbHble JTMHHH, COeINHAIONINE
HEKOTOPBIE Y3JIbI, HAYMHACT (PYHKIIMOHUPOBATE IEKTPOHHAS 110YTa, O Pe3yJbTa-
Tax paboT yueHble JOKIAABIBAIOT Ha MEKIYHAPOAHBIX HAYYHBIX KOH(EepeHIHIX.

1981 — 1990 rr. IIpunar npotokon
TCP/ IP, BBefiena cucteMa JIOMEHHBIX
nMen Domain Name System (DNS). qye
Cipopmuposana cetb Murepuer.

1991 — 2000 rr. Ethernet cran camoii
PACIIPOCTPAHEHHOU TeXHOJOTHEH J1o-
KaJbHOI KoMITbIoTepHoi cetn. MuTtepner
00BEIMHI JIOKAILHBIE CETH H CTAJ CPeJi-
CTBOM MacCOBOI kKoMmmyHuKaumu. [lpon- |
30LIJI0 CpalllMBaHue COTOBOM CBA3M M |34s “g
Murepuera. TeneTeXHOJOTHH BCTPOEHBI
B ra00aJIbHYIO C€Th — TEJNeMOCTHI, BH-
neoxkoHdepennuu. Ycayra Murepuer
M DJEKTPOHHOH 1OYTH BCTPOEHA B MO- _ o) I
OUIBHDBIE Teae(OHbI.

2001 — 2010 rr. [Tponsseneno macco-
BOE MOJAKIIOYEHNE OTACILHBIX TT0JIb30Ba-
Tenel M JoKanbHeIX ceteil kK Murepnery,

THE ARPA NETWORK

Puc. 6.1. [JokyMeHTaNbHbIl 3CKU3 CETH DEC {943
Arpanet, cOCTOAWEN U3 YETLIPEX Y3NOB.
1969 r. Y podes
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B TOM 4HcJIe Bcex o0pasoBaTe/bHbIX yupeskaennii. [Ipousonuio nopceMecTHOe MOJ:
Kouenue JoMoBaaennii kK Muarepuery. OcyiiecTBIeHO pasBUTHE rOCYAAPCTBEHHBI
nporpamm <IIudpoBoe rocyrapcTBo» U «DIEKTPOHHOE NMPABUTENLCTBO». Pazpabos
TaHa opuanyeckas 6asa 1y anekTpoHHoil moanucy. Cosfanbl ¥ MacCOBO Paciipo-
CTPaHeHBI ceTeBbie colMaibibie cepBuckl B chepe CMMU, mudposoro TeﬂEBuuerm;[,;
GaHKOBCKHX, CTPAXOBLIX YCJIYT, YCIAYT HHTEpHET-TeNeOHNH, HHTEePHET-MarasHHoB,
1(POBBIX KOMIEKIMI BHIeo, TH(POoBbIX OHOAMOTEK, AUCTAHIIHOHHOTO 06pasoBa-
HHA, COHHAIBHBIX ceTei.

Ecnu paHee KOMIIbIOTEPHAsA CETh MCIIOJb30BATACh MCKIIOYUTENbHO
B KauecTBe cpeabl nepenauu aitnoB u coobiieHnit 3JeKTPOHHONH 1TOYTBI,
TO CErojiHg permaioTcs OoJiee cI0KHBIE 3alla4u pacnpedeneniozo 0ocmyna
K pecypcam. ITOT JOCTYI TPEAIIONATaeT BeieJeHue cepeepa (0T aHra. (o
serve — CIIYKHUTb, 0OCIYKHUBATH) — MOIIHOTO 0OCIYIKUBAIOIIETO CETh KOM-
MploTepa KakK yaja ynpapjieHus JOCTYIIOM K HH(POPMAIMOHHBIM MacCHBaM
KOMIIBIOTEPHOM CETH M KOMITBIOTEPAM KJIMEHTOB KOMIIBIOTEPHOM CETH,
MOJIb30BaTeN el HH(GOPMAIIMOHHBIX MaCCHBOB.

TexHosorust pacripeieIeHHOro A0CTYIIA UHAYe HA3BIBAECTCS MEXHON0-
euel xauenm-cepgep (puc. 6.2). Ona u3BecTHA YiKe JIOBOJIBHO JUTHTENbHOE
EpEM?:, HO PAHBIIC 4Yall€ BCCrO HCIIONB30BaJMACE B JOKAALHBIX KOMNLIO- '
mepHblx cemsax, oObeIMHAIONNX KOMIIBIOTEPBI KOHKPETHOTO MPeANpus-
TUSL, YIPEXKIAEHUS, HKUIOT0 aoMa U T.11. KJIHeHTbI, PeluBIIne MOAKII0-
YUTH CBOH KOMIIBIOTED K KOMITBIOTEPHOM CETH, TIOJAYYAOT MpaBa J0CTyIIa;
MM — JIOZUH M JIMYHBIA KJIIOY BXOJA B CETb — NAPOAb. Y CTAHOBIEHHBIN
MapoJb MOJIB30BATENb HE OJDKEH cOO0maTh APYruM JiriaM. TexHoIorus

Paboune craHiuu

Obman nruHa

— 2

PaszaeasieMble NDHHTEPEI

=

Puc. 6.2. llokanbHas KOMNbIOTEPHAA CETb apXMTEKTYPbI «KNWEHT-cepBep»
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“KJUEHT-CePBEP», C OMHONH CTOPOHBI, MO3BOJAET 00ECIIEYUTH 3AIHTY
nirpopManiu Ha cepBepe OT HECAHKIIMOHUPOBAHHOIO MCIIOJIB30BAHUS
Il IIOBPEKIEHNS, a ¢ IPYTrOM — OTpakJaeT IPOHUKHOBEHHUE T10JIh30BATE-
Jeil K TUYHOM MH(MOpPMAIUKA KJAUEeHTa, He BBIJIOXKEHHOM KIMEeHTOM LIS
nOuiero moap3zoBanus. Ctporue TpeboBaHus K 3amute uHopManuu
(BS3aHBI C TEM, YTO NOAKIIOYeHHBINA K ceTH [IK cranoBuTCS HOoCTYIHBIM
u3 060 TOYKKH CeTH, W MO3TOMY HecpaBHHMO 0oJiee IMOABEPIKEH I10-
PA’KEHUI0 BUPYCAMHU U HECAHKIMOHHPOBAHHOMY JAOCTyNy. Tak, Heco-
OJiioieHHe peXKuMa 3al[UThl OT HeCAaHKIIMOHHPOBAHHOTO AOCTYIA MOJKET
[IPUBECTH K yTeuKe MH(MOPMAIUH, a HecoOMoNeHrne PeKUMa 3alUTHl OT
BUPYCOB — K BBIXOJIY U3 CTPOS BaXKHBIX CUCTEM H YHHYTOXKEHUIO PE3yJib-
TATOB MHOTOJHEBHOI pabOTHL.

CeropiHsi, ¢ pa3BUTHEM 21006aNbHOl KOMNHIOMEPHOU Cemidl, TEXHOJIOTHS
«KJINEHT-CEPBEP» yKE paccMaTpPUBAET II00aIbHYI0 CETh Kak OObeMHEeHHe
PA3IAYHBIX JIOKAJbHBIX KOMIBIOTEPHBIX cereil. Tak, MnTepHer MoxHO
lIpeJCTaBUTh cebe B BUJAE MO3aMKH, CI0KEHHON M3 HeDOJBIIMUX ceTell
Pa3HOM BeJMYMHBI, KOTOPBIE aKTUBHO B3aWMOJEHCTBYIOT OJIHA C JIPYTOH,
nepecbutas (aiiipl, cO0OIEHHS U T.1I. DTO OKA3bIBAETCS OUYEHDb YA00HBIM
s GUPM, UMEIOIHUX CBOU (PUIMABI TI0 BCEMY MUPY, TPAHCHAIIMOHAIIb-
HBIX KOPIOPALMH U CTPYKTYP VIIPaBJIEHHS, a TAKiKe IIPOCTBIX M0JIb30Ba-
TeJIel M3 Pa3HBIX YTOJIKOB ILTaHeThl. B riobanbHOll ceTH cepBephl JTOKaIb-
BIX ceTell TakyKe SBJSIOTCS KJIHeHTaMH 6oJiee BBHICOKOTO ypOoBHS. [liis
YIIDABJIEHUS pACHpPeleJeHHbIM JJOCTYIIOM KJIMEHTOB HU3KOr0 YpPOBHS
1 KJIMEHTOB BBICOKOTO YPOBHS JIPYT K APYTY B r06aibHoil cetn VHTEpHET
NCIIOJIB3YIOTCS CIelaIbHble YCTPOHCTBA — Mapupymusamopst. JIoboi
CUTHAJ W JJaHHBbIe (IIAKeTHlI) OT OJIHOTO KOMIIBIOTEPA CeTH K JPYyroMy IIpo-
XO/IST Yepe3 3TO YCTPOHCTBO, MOAKIIOUEHHOE K KoMmbloTepy. Mapmipy-
TU3ATOP ONpeAesseT CaMblH ONMTUMAJIbHBIM IIYTh MPOXOXKIEHUS CUTHAja
OT KOMIIBIOTEPA K KOMITBIOTEPY. B HacTosiIee BpeMst MCIOJIB3YIOTCS IIPaK-
TUYECKHU BCE M3BECTHBIE JIMHUM CBA3H (TEJIEKOMMYHHMKAIIMOHHBIE CETH):
OT HHU3KOCKOPOCTHBIX TeJe(OHHBIX JUHUH /0 BBICOKOCKOPOCTHBIX (-
POBBIX CIIYTHUKOBBIX KaHAJIOB, YEPe3 KOTOPBbIE UET CUTHAJ OT Maplipy-
TU3aTOpA.

boabmuncTso TenedOHHBIX TMHUNH B mepuo] pa3sutusa Murepuera
MMEJIM aHAJIOTOBBLIN XapaKTep, HO KOMITBIOTEPHAsI TEXHUKA SBJISAETCS 1M p-
POBOIA, T. €. I MCIIOIb30BAaHUS TAKUX TeIe(DOHHBIX JUHUI HYKHBI ObLIH
YCTPOMCTBA, OCYIIECTBJISIOImIE Ppeodpa3oBaHye sJIEKTPHIECKHX CHTHAJIOB
13 aHajoroBoil ¢popMbl B udpoByio U obparHoe npeobpasosanue. [Ipe-
oOpasoBaHHe aHAJIOTOBOTO CHTHANA B MUGPOBOI OCYHIECTBIAETCA MOOY-
auposanuem (4Yamnie BCEro aMIVIUTYIAHBIM), T.€. Yepe3 OlpeeeHHbIe UH-
TepBaJbl BpeMeHU (DUKCUPYIOTCS 3HAYEHUST aMIUJIMTYIbl cUrHama (Kak
0TMEYaJIOCh paHee, OHW HA3bIBAIOTCS JAMCKpPeTaMM). ITO y:ke HudpoBoii

i
11 Undropmarura u HKT 2‘89 |



curnai. O6patHoe npeobpazoBaHue JUC-
KPETOB B HEIIPEPBIBHBIN CUTHAI TIPOUCXOIAT
AHAJIOTUYHO, TyTeM (hOpMUPOBaHHS THHUH,
orubaroleil BepuHbl AUcKpeTos (puc. 6.3).
Taxkoil iporecc OCyIIECTBISAET AEeMOJLY IS~
1o, ViMenHO 9TOT MEXaHHU3M M OIIpelesIuI
Ha3BaHHe yCTPoiicTBa-mpeobpa3oBaTes
modem (MOLYJISITOD-AEMOLYIISTOP).

OnepanroHHbIe CHCTEMBI, UCIIOJIb3YEMBIE
B MurtepHere, Takke OTIMYAOTCA Pa3HO-
obpasueM, HO Bce OHM B HTOre 00eCcIieYnBaioT
LEII0YKY B3aUMO/IEHCTBHS: KOMITBIOTEP — MO-
JIeM — MapIIPYTH3ATOP — JIMHUS CBA3U — Map-
HIPYTHU3ATOP — MOJleM — KoMIbioTep. Kinen-
ToM BeeMHpPOHOH ceTH MOKeT ObITh KakK OTAEAbHBIH I0JIb30BaTeIbCKHIl
KOMITBIOTED, TAK M CEPBEP JOKAJBbHON KOMIIBIOTEPHON CETH, BHYTPH KOTO-
PO OCYMIECTBJAETCS MOCHIIKA CUTHANAa KOHKPETHOMY I10J1b30BaTeNI0 —
KJIHEHTY HIkHero yposHs. HamomumM, 9TO Takass MOZesb yIpaBJeHHs
CUTHAJIAMH Ha3bIBAETCS ynpasienuem ¢ 06pamuoii c613v10. VIMEHHO TakKyio
MOJIEJTb U PeaM30BajJa KOMIIbIOTEPHAS CETh.

PaboTra BBIYHCJIHUTENbHBIX CETEH, T.€. 0OMEH JaHHBIMU M B3aMMOCBSI3b
KJIMEHTOB, BBIIIOJHSETCS B COOTBETCTBUM C IOCTATOYHO CJIOKHBIMH 1pO-
moxonamu (rnpaBuaMu) BzaumoeiictBus. IIpoTokossl He0OXOAMMBI TIPH
pa3paboTKe M yIpaBJIEHIH CETHIO U TIO3BOJISIIOT OCYIIECTBIISATh COEIMHEHIE
¥ 0OMeH MaHHBIMU MEKIy ABYMS M OoJee BKIIOUEHHBIMH B CETh YCTPOMi-
CTBaMHU.

[Tpu pazpaborke Uutepuera 6ui1 cosman mevccemesoii npomoxon TCP/
IP (Internet Protocol), koTopbiii obecrieynBaer NOAKIIOYEHNUE K apecary
¥ HAJIeKHYIO Iepefady AaHHBIX MMEHHO 10 YKa3aHHOMY aj[pecy Mexiy
Pa3JIMYHBIMH IOJACETSIMHI € BHIOOPOM KpaTyailiero nmyTH Iepeaadn. IToT
IIPOTOKOJI TAKIKe TIOIEPKMUBAET IIEHTPAIBHYIO CIIPABOYHYIO CyKOY, mepe-
Jlauy 9KCTPEHHOU M yIpaBJsioniel uudopMatuu. 1pancnopmusiic npomoxo
TCP (Transmission Control Protocol) — aTo nporokoJt yipasjieHnus nepe-
fmayeid, KOTOPBIH OCYHIECTBIIAET Tepe/iayy MakeToB (IOTOKOB JAAHHBIX) OT
KoMIIbIoTepa K KoMmnpioTepy 4yepes Murepuer. TCP paboraer na BepxneM
YPOBHE MEXIYy ABYMS KOHEYHBIMH CHCTEMaMH, HAIIPUMEpP, HHTEPHET-
II0JIb30BATEIb H UHTEPHET-CEPBEP.

B rnobanbnoii cetu MuTepuer cymectsyer 60JbIIOE YHCIO CEPBUCOB.
WWW — camblii momysisipustii cepBuc MutepHera u ynoOubIil criocod
paboTs! ¢ nH(popmalueil yepes web-caitTol. [Tob3yAch HECTOMKHBIM A3BIKOM
OMMHCAHUS, MOKHO COCTABJATH THITEPMETHITHBIC JOKYMEHTHI JIJIS MX TI0-
caemayionieil nmybaukanuy B Mureprere (o rurepMenitHbIM IOAPasyMe-
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Puc. 6.3. MNpeobpasoBaHue
AWUCKPETHOro cUurHana B He-
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haeTca JIEKTPOHHBIA JOKYMEHT, KOTOPBIH MOJKET COIEepIKaTh BCE BUIBI
mipopMalMi — OT IPOCTOrO TEKCTA J0 MYJbTUMEAMHHBIX POJMKOB) Ha
octose npomoxora HTTP (HyperText Transfer Protocol — mporokos nepe-
javn raneprexcra). s Toro 4roObl YBUAETH COEpIKaHUe JOKYMEHTA,
I1YIKHO UMETh Ha KOMITBIOTEpe-KJIUeHTe IPOrpaMMy IIpoCMOTpa — 6pay3sep,
lnojiepxuBawyio Muorue pacwupenus HTML (Hyper Text Markup
[Language — sI3bIK TMIIEPTEKCTOBOI pasMeTKu AoKymMeHToB). MimenHo ¢ no-
MOIIBIO 3TOTO sI3bIKa MpejicTaBaeHust uHpopmanuu opopmisiercss HHpOp-
marusa aaa web-caiimoe (WWW),

Tum Bepuepc-Jlu wanmcan nepssiit Opaysep (KOTOpPbIH OH U Ha3Bal
World Wide Web) u nepssiii web-cepsep (info.cern.ch). B 1991 r. ato
[1O cTano 10CTynHO AOCTATOYHO IMIMPOKOMY KpPYry mnoJb3osaTtenein MH-
reprera. On Taxke paspaboran cucreMy ajpecanuy K web-goxymenram
3 Muartepuere. Tum Bepuepc-Jlu naszsan ee URI (Universal Resource
[dentifier — yuuBepcambubiii ugentTudukarop pecypco). Ceiivac ee Ha-
spisaior URL (Uniform Resource Locator — yrndunmMpoBaHHbIil yKasaTeb
pecypca).

BaxkHoe MecTo B cHucTeMe ajipecallii 3aHUMAeT CHMBOJIBHOE MMs, KO-
TOPOE MOJKET MMETh CJOXKHYIO MepapXuyecKyio CTPYKTYpPY, HalpuMep
http://metodist.Ibz.ru. Kpaitnuit cipaBa asnemenT — ums domena BepxHero
YPOBHsI, KOTOPOE U3BECTHO BO Beeil riobanbhoit cetu Murtepuer. Mms mo-
MeHa BEpPXHero ypoBHS OlpeflesisgeTcs 10 TeppPUTOPHAIbHOMY TPHHIUITY
(ru — Poccns, su — 6eBumit CCCP, usa — CIIIA, uk — Anrimms u 1.11.)
MJTH OPraHU3alMOHHOMY (COm — KOMMep4YecKas OpraHusalus, org — He-
KomMMepyecKas, edu — obpa3oBaTenbHasl, 0V — rOCyJAapCTBEHHAS M T.IL).
Hanmpumep, uadopmanuonnaa xkoanekuus hitp://ru.wikipedia.org/ co-
JIEPIKUT JIeTaNbHYI0 HHMOPMAIMIO 0 BeeX acrnekTax MH(QOpMalMOHHbBIX
TEXHOJIOTHIT 1 KOMIIBIOTEPHBIX CETEeN.

Taxum obpasom, paspaborka sizeika HTML, nporokora HTTP, web-
cepsepa, Opaysepa u cucremsl agpecainn URI siBuiach 0cHOBO# pasBHTHS
BcemupHOli nmayTHHBL

ITosiBuach BO3MOMKHOCTh OPraHMU30BaTh JAOCTYII MHOTOYMCIEHHBIX
nonp3oBateneil (kmmentos) k HTML-goxymentam, Haxomsamummcs Ha cep-
Bepax rio0aabHOI ceTH, KOTOPbIE CO3AI0T PasiMyHble KOMITAHHH, 00CTy-
uBawiye undopmanuonnsle notoku, — CMMW, uatepner-marazunsi,
aBHakaccol, npaosbie b/l, bubnmoreynbie GhoHIbI, My3eilHble KOJIIEKIINNT
M MHOTHE ApPYrue. SICHO, YTO U Ha KOMIIBIOTEPE I10JIh30BaTeNsA, C KOTOPOTO
MPOUCXOANUT obpalieHue K cepBepy, U Ha cepBepe J0JKHO OBITh YCTAHOB-
neno crenuanbHoe [10: cepBep Ao/KeH He TOJBKO XPaHUTh JOKYMEHTHI,
HO M YMETh OBICTPO HAXOAMTH X IO 3alpocy KineHTa, KiaueHTt (Opaysep)
josked pacnosduath HTML-koa u BU3yaausaupoBaTh €ro, NpeicTaBHTh
B JIETKO BOCIIPUHMMAaeMOM BHJIE.
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| Bonpocbi u 3aganun

(—

B yem 3axiioyaeTcsa OCHOBHAs Leb CO3MAHNA KOMIBIOTEPHLIX ceTei?

2. Ilepeuncaure ocHoBHbIE (HDAKTOPLI, OBIHSBIIHE HA BOSHHUKHOBEHHE HHTETPH-
POBAHHBIX BBIYHCIHTEIBHBIX CETEI.

Kaxue cymecTByior BHIbI KOMIIBIOTEPHEIX ceTeif? OxapakTepuayiiTe ux.

Tt0 Takoe ceTeBOit MPOTOKOM M KAKOBO ero HazHayenue? Yto Takoe nmpoToKoi
TCP/1P?

5. KakoB MexaHM3M B3aMMOJEHCTBISI KOMITBIOTEPOB B ceTn? KakoBo HazHayeHHe
Gpaysepa? UTo Takoe JOMEHHOE MMs?

Ll

- 1 FAiakd = AL Aol EPL AL AL TOA L LIS 50
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Bol y3HAIM O ABYX Pa3IHMYHBIX MOAXO/AX K CO3AHUIO KOMITBIOTEPHBIX
cereil. Iobanvrias cemv CTPOUTCA TAaKMM 00Pa3oM, UTO IIPOIIECCH Tepe-
J@4yl TAHHBIX, IPOLUEAYPHI YIIPABJICHUS] U aMUHUCTPATUBHBIE CJIY3KOBI
OTIEJbHBIX MOJCeTel He U3MEeHAIOTes cylnecTBenno. Kaxnas us nojcereit
COXPaHseT CBOIO aBTOHOMHOCTB, XOTS TPeOOBAHMS K CETEBOMY YIIPABJIEHUIO
U KOHTPOJIIO oxecTodaiorcs. Joxkarvhas cemv NPOSKTUPYETCS] KaK eMHAs
pacrpeJenuTe bHas CUCTeMA, B KOTOPOH IIPUOPHUTET OTAaeTcsl TpeboBaHu-
SIM CTAHJJAPTHOCTH TIPOTOKOJIOB U 3((HEKTHBHOCTH 00IECETEBBIX IIPOLIEAY]
yIIpaBJeHuUs].

IIpu nepBom nojxozne o6beAMHEHUE TIOICETEN KOHIIEHTPUPYETCS B IILTIO-
30BbIX (MesKceTeBbIX) ycTpoificTBax. CeTh CTAHOBUTCS €MHOI TIpexie
BCET0 C TOYKH 3peHuUs 1oJib3oBaTess. Takomy moaxoay OoJiee Bcero coor-
BETCTBYeT ryobanpHasd ceTb VIHTepHET, peas30BaHHas MEXaHU3MOM BHP-
TYaJIbHBIX CeTEBBIX a/[PECOB KOMIIbIOTEPOB-KIHEHTOB.

Bropoit noaxoa peanusyeTcs Ha IPaKTHKE B TeX cJy4dasiX, KOTJa CeTb
(pH3HUECKH COeHsIET KOMITBIOTEPHI TI0J1b30BaTEIeH MeKIY COOOH U yIIpaB-
JisieT UMM Ha OcHOBe cepBepa. COBOKYIIHOCTh KOMIIBIOTEPOB, 00/1aIal01HX
BO3MOKHOCTBIO HH(MDOPMALMOHHOTO 00IIEHUs APYT C APYTOM, IIPHHSTO Ha-
3BIBATH JOKANbHOU KoMnviomeprou (8viuuciumenvrou) cemvio win JIBC
(LAN — Local Area Network). Camoii pacnipocTpaneHHoi TeXHOJIOTHEH
JIOKAJIbHOM KoMIbIoTepHo# cetu ¢ cepeauubl 1990-x rr. cran Ethernet.
Paccmotpum obmyto crpykrypy JIBC.

JIiobast JIBC cocToUT M3 CAEAYIONUX anlapaTHBIX 3J1E€MEHTOB:

KOMNbIOMEPbl, MEXKTY KOTOPBIMH OCYIIECTBIISIETCA CBSA3b, U BHEITHUE T10
ornouenuto kK [IK ycrpoiicTea, KOTOpBbIE MOI'YT TakikKe BXOJAMTH B COCTAB
JIBC (cereBble npuHTEPHI, CKAHEPbI, IOTIOJHUTEIbHBIE <KECTKUE> J[H-
CKH, CEPBEPHI PA3JIMYHOTO Ha3HAYEHHS U T.IL);

xabenu, ¢ TOMOIIBIO KOTOPBIX IIPOUCXOAUT COEMHEHHE BCEX YCTPOHCTB
B €IUHYIO CETh. ITO MOTYT OBITH BOJOKOHHO-OIITHYECKHE Kabesu, Ka-
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Genu THMa «BUTas Mapar, KoaKcHaibHble Kabeau nan OeckabeabHble
CHCTEMBI Tepexayn WHQOPMAIMKM OT OJHOI0 YCTPOMCTBA K JAPYrOMY
(undpaxpacHbie ucTouHukH, Wi-Fi u ap.);

Y3108ble Yempoucmead, NO3BOJAIONIME JIOKAIBHON CETH HOPMAaJIbHO (DYHK-
[TMOHUPOBATH (KOMMYTATOPbI, MAPIIPYTH3ATOPBI U T.IL.).

JlokabHble BBIYMCIUTENbHBIE CETH OBIBAIOT OHO- W JABYXPAHTOBBIMH
(nepapXuyecKuMH).

Odnopanzosvie cemu yno6HO MCIONB30BaTh B HEOOMBIINX OPraHU3aIN-
s1X, B KOTOPBIX MMEeTCs] HEeCKOJIbKO KOMITbIOTEpoB. B aToM cayuyae Bce
KOMIIBIOTEPBI MOT'YT 6I:~ITI:- ]JEI.BHGI'IP&BHI}IMH IIo CBOMM CETEBBIM q}}J’HI{.HHHM
1 BCE TOJIb30BATENH MOTYT MOJy4YaTh CBOOOMHBIN 0CTYN K OOIIUM pecyp-
caM JIPYTHUX KOMIIbIOTEPOB. B KPYITHBIX ceTsAx ¢ OOBIINM YMCIOM KOMIIBIO-
TEPOB OPraHU30BBIBAIOT 8YXPaH206y10 (UEPAPXUUECKYIO) NOKANBHYIO Cemb
C BbIAEJIEHHBIM O0Jiee MOIIHBIM KOMIIBIOTEPOM, KOTOPbII Ha3blBaeTCs cep-
GBEPOM. Taxkmnx CEPBEPOB MOMKET 6I:ITI: HECKOJILKO, ¥ BBIIIOJHAKT OHHW Pa3HBIE
(pynxmu. Bee ocrasbpHbie KOMITBIOTEPB! JIOKAJIBHON CETH B TAKOM CJyvae
SBJIAIOTCSH KIMEHTaMK MJIM pHSUqHMH CTAHITHAMIH. H[JI’I ATOM KJIMEHTCKUI
KOMITBIOTEP AOJIKEH MPEAOCTaBJIATH T0Jb30BATENI0 BO3MOMKHOCTD C(hpopMy-
JIMPOBATh 3alIPOC HA CepBep WJIM CETEBOM pecypc, OTHPABUTD 3aIPOC cep-
BEPY, MOJYYUTH OTBET, OCYIIECTBUTDL €r0 MHTEPIIPETAlHI0 U MPeICTaBUTh
IMOJIb30BATENI0 B IIOHATHOH (Gopme.

CB]JBEP JOJTHCH 6I)ITB HAaCTpPpOEH TAKHM 06p330M, l-ITGI'6]:|:I HMETL BO3MOM-
HOCTD IIOJIyYUTH OT KJIHEHTCKOI'O KOMIIBIOTEPA 3aITPOChI HA CETEBBIE PECYPCHI,
BBISCHHUTE ITOJHOMOYHA KJAMEHTA Ha BBRIIIOJHEHHE TOTO WM HHOTO 3allpoca
1, CITH KJIMEHT UMEET MOJHOMOYHSI, BBITOJHHTD €r0 3alpoc ¥ MepeaaTh eMy
PE3YJIbTAT BBIIIOJHEHHWS 3TOT0 3alIpoca. ﬂ.ﬂﬂ PEHIEHH A BCEX 9THX 3a/1a4 W Ha
KJIMEHTCKOM KOMITBIOTEPE, ¥ Ha cepBepe JIOKHA OBITh YCTAHOBJIEHA cemesas
onepayuonnas cucmema. I1pu aToM Ha KJIKMeHTe U cepBepe MOryT ObITh ycTa-
HOBJIeHBI pasHbie ceteBble OC, obecrieunBaonye yrpasjieHHe KaTaJloraMy
v (paiiiamMu, yIipaBJieHue pecypcaMy cepBepa ¥ Bcel ceTH B 30He OTBETCTBEH-
HOCTH JaHHOTO CepBeEpd, KOMMYHHKATHBHOCTD, 3dlTHUTY OT HECAHKITHOHHPO-
BAHHOTO JIOCTYNA KAaK BHYTPH CETH, TaK W M3BHE, OTKA30yCTOHYMBOCTD CO-
craBubix yacreil JIBC. B nacrosimee Bpemst Haubouibliee pacipocTpaHeHue
nonyunn cereseie OC aByx cemeiicTB: Unix u Windows.

Paccmotpum GoJiee JeTaabHO COCTABHEIE 9JIEMEHTHI JIOKAJIBHON CeTH.

PabGouasa cranmusa — 1o [IK, BKIIOYEHHBIH B JIOKaJIbHYIO CETh AJS
ocyuiecTBiIeHust obmena undopmarmeit. OH J0KEH UMETH CETEBYIO TUIATY,
BCTPOEHHBIH MOJEM HMJIM YCTPOHCTBO JJIsl TIpHeMa CUTHaAsIa 6e3 IpPOBOJOB
(Wi-Fi-ycTpoiicTBo, nugpakpacusiii npueMHuK 1 T.11.). Kpome Toro, Ha
ITK nmomxno 6uiTh ycranosieno creuuaibuoe [10, nossosstomee HacTpo-
UTb €r0 Ha IpHeM U nepejady WH(GOPMAILMK B JIOKAJIbHOH CETH.
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CepBep — 9TO CIENHAJIbHO BBIJEJEHHBIH KOMIBIOTED Jisi 00pabOTKH
3alIPOCOB, IMOCTYIAIIUX OT pabovyuX CTAHIIMIA, KOTOPBIH IPeIoCTaBIsIeT
pabounM cTaHIMAM (KJIHEHTaM) CBOH pecypchl (HAIpPUMED, <KeCTKHe»
mucku, npukiaaanoe I10). Ha cepBepax ycranasiauBaetcsi 607b10i 06beM
ONEPAaTUBHON MaMSITH, HECKOJbKO JHCKOB OOJBIIOTO pa3Mepa, a TaKxkKe
BBICOKOIIPOM3BOIUTENbHBIE IIPOLIECCOPBI. PaccMOTPHM HEKOTOpPBIE CIIeIH-
aJn3aliy CepBepoB.

Daiinoswviii cepsep UMeeT TUCKU OONBIIONH eMKOCTH, K KOTOPBIM MOTYT
VIMEeTD JIOCTYII BCe KOMIIBIOTEPHI B ceTH. B arom ciayyae nHdopmalims xpa-
HUTCS TIEHTPATU30BAHHO, TIPUYEM C BLICOKOH CTeNeHbI0 HA/eKHOCTH, UH-
dbopmaryst ZOCTyIHA ¢ 106010 KOMIBIOTEPA, MOAKIIOYEHHOTO K CepBepy,
3alMieHa oT HeCaHKIIMOHUPOBAHHOTO JIOCTYIIA, TTOCKOJIBKY /71 TTOKIIIO-
YeHUs1 K cepBepy TpedyeTcst napoJib.

Cepsep npukiadnvix npozpamm UCHONb3YEeTCs ISl BHIITIOJTHEHUS TIPHU-
KJIQIHBIX TPOrpaMM ToJb3oBarteneil. B atom ciayyae Her HeobxoaumocTn
npuobpeTaTh U YCTAHABIMBATD MOJIb30BATEIBCKHE IIPOTPAMMBI Ha KA bl
KOMITBIOTEP.

Cepsep 6a3vl dannvix XpaHUT U T103BOJsieT obpabaTeiBaTh OOJbIIKE
B/I.

Cepeep yoarennozo docmyna naet BO3MOKHOCTD JTI0OOMY KOMIIBIOTEDY,
HAXOIAIEMYCs Jlalieko oT oduca, paboraTh Tak, Kak OYATO OH HAXOIMUTCS
B oduce.

Cepeep neuamu CIyKUT JIJIs1 pacrieyaThiBaHNs JOKYMEHTOB Ha OJHOM
WJIH HECKOJbKHX o0mux (ceTeBbix) npuHTepax. B aTom ciayyae ornamaer
HEOOXOAMMOCTD OAKIIOYAaTh IIPUHTED K KaXKJOMY KOMIIbIOTEDY.

Cepeep pesepsnozo xonupoearnus odecrieunBaeT CO3/laHHe, XpPaHEeHHe
¥ BOCCTaHOBJIEHHE KOIIMH JAHHBIX, PacoJIOKeHHbIX Ha (paiiioBoM cepsepe
1 pabOYHX CTAHIIUSIX.

Kpome Toro, cynecTsyoT KOMMYHHUKAIIMOHHBIH cepBep, (hakc-cepsep,
TIOYTOBBII CePBEP, KOTOPHIE MOTYT HaXOJUThCH Ha OHOM MJIH HECKOJIbKHUX
BBIJIEJIEHHBIX KOMIIBIOTEPaX.

KabGenu npeanasnavenpl Ui nepenays MHOOPMALMH 110 IPOBOHBIM
KaHasaM cBa3u. VIcnosb3yioTes: pasHbie THUIIBI 3JeKTPHYECKHX ITPOBOJIHU-
KOB: KOAKCHAJIbHBINA KabeJsb M BHTAsI Iapa, a TAKKe BOJIOKOHHO-ONITHYECKHIA
kabenb. Koaxcuanvnwiii xabeav npeacrasisger coboil IMPOBOIHUK, 3aKJIIO-
YEHHBIH B HKPAHUPYIONIYIO OMIETKY. Bumas napa npencrasiser coboii
BOCEMb MPOBOAHMKOB, CBHTHIX IOTIAPHO M 3aKJIOYEHHBIX B 0OLIyIO H30-
mupyontyio Tpyoky. Takoil kabenb Ha3bIBaeTCSI HEIKPAHUPOBAHHOI BUTOM
napoii UTP (Unshielded Twisted Pair — HeskpanupoBaHHBIE CKPYYEHHBIE
napel). Boiyckaerest v MpUMeHsIeTCsT Takke Kabesb, Ha3blBaeMBbIii 9KpaHU-
posannoii BuToi nmapoit STP (Shielded Twisted Pairs — sxkpanupoBaHHEIe
CKpydeHHble napbi). IIpumenenue sKpaHOB MO3BOJIAET CHU3UThH YPOBEHB
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[MOMEX, CO3/IaBAEMBIX TAKUM KabeJsieM, U YBEJTHYUTH TIOMEX03all[UINEHHOCTD
TAKOro Kabesi OT BHEIIHUX TIOMEX.

[lepenava uadopmMaluu Mo 0I0KOHHO-ONMUYECKUM Kaberam Haudoiee
PUMEHUMA B HacTosuiee BpeMs. [lo cBoeil KOHCTPYKIIMH BOJOKOHHO-
ONTHYECKHI Kabesb TOX0XkK Ha KOAKCHAIBHBIN, TOJIBKO BMECTO LEHTpPalb-
HOTO METAJUIMYeCKOIr0 IPOBOJHUKA PacIioyiaraeTcs CTeKJSHHOe WM Ija-
CTHKOBOE BOJIOKHO, IT0 KOTOPOMY PacIpOCTPaHseTcs My4oK cBeta. B 3a-
BHCHMOCTH OT TPAEKTOPHUH PACHPOCTPAHEHHUsI JIy4ya CBETa M0 ONMTHYECKOMY
BOJIOKHY PasiiHyaloT OJHOMOIOBbIH (110 Kabero HAeT OANH JIyd) U MHOTO-
MOJIOBBII BOJIOKOHHO-ONITHYECKWit Kabesib. B aTom ciyuae 1o kabenio mpo-
XO/IUT MHOTO JIy4Yel, ABHKYIIMXCS 10 COCEIHUM TPAEKTOPHSIM.

ITpu noaxmoyenrnu koMeioTepoB K JIBC moryT npuMmeHnsaTscs yerpoii-
crBa OecnpoBoHoii ceasu. B aToM ciyyae orTnamgaer He06XOAHMMOCTD MPO-
KJIaABIBaTh KabeapHbie cetu. JJIsi MOAKIIOUEHST KOMIIBIOTEPOB MCIIOJIb3Y-
IOTCSI CETEBbIE aflanTephl BBOa-BhiBOa ¢ uHtepdeiicamu PCI (Peripheral
Component Interconnect — B3auMocCBsi3b nepudepUiTHBIX KOMIIOHEHTOB)
u USB (Universal Serial Bus — yauBepcasibHas moc/jieioBaTe/ibHas MIMHA).
BecnpoBoIHOM 0CTYTI MOKET OBITH OPTAHH30BaH M C MOMOIIBIO OOBIYHBIX
CeTEBBIX af[AlITEPOB, HO IPH 3TOM CETEBOH aflanTep JOJIKEH OBITh HOAKIIIO-
YeH K PajiuONpPUEeMHUKY-TIepeaaTuuKy (Touyke OecIpoBOAHOIO AOCTYIIA)
OCPEACTBOM CTAHAAPTHOTO COEAMHUTENBHOrO mHypa. KpoMe Toro, Touka
jocTyna (XOT-CIOT) UTPaeT PoJib IeHTpa DeCIpOBOIHOMN CeTH MPH 00be/H-
HeHun Oosiee ABYX KOMIIBIOTEPOB B GecrpoBoiHyIo ceTb. B Takom cayuae
OHA TIOJIKJTIOYAETCS K CEPBEPY.

B saBucHMOCTH OT 4acTOTBI, Ha KOTOPOi paboTaer annaparypa Gecrpo-
BOJIHOM TIepeIavys, TUIIA ¥ MOUTHOCTH CaMOJi alliapaTyphl AaJbHOCTh YCTOk-
YUBOH CBA3M MOJKET COCTABJISTh OT HECKOJBKUX JIECATKOB METPOB JI0 He-
CKOJIBKUX AECSITKOB KMIoMeTpoB. OHOM U3 TeHACHINI Pa3BUTHS BHYTPH-
KOPIIOPATUBHBIX ceTeil sIBysieTcst Hecnposoduas mexnonozus Wi-Fi (Wireless
Fidelity — 6ecnipoBoanast Tounocts). B atom ciayyae jobast Touka 10CTy-
na BkiIoyaeT B cebs Wi-Fi-anTeHHy /151 mepeauu paauoCUrHaia, Crelu-
ansHoe Wi-Fi-obopyaosanne — cereBoii aganrep (OecrpoBojHas ceTepas
rata), 6ecrnpoBoOHbBIE TOYKH AOCTYTA (MapiIpyTU3aTOPBl) M Pa3IHYHbIE
KOMMYTaIlMOHHEBIE YCTPOMCTBA.

Bluetooth Taxxe sapisercs TexHosiornei decrnpoBomubix cereit. Dusn-
yeckn THuyHoe Bluetooth-yerpoiictso npencrasusier coboii pajauonpu-
eMHHK ¥ pajuollepenaTyuk, paboTaoline Ha OnpeaeeHHBIX YaCTOTax.
Paccrosinue, Ha KOTOpoe MOKeT ObITh yeranosieHo Bluetooth-coeunenue,
HeBeauko U cocrasisier oT 10 no 30 M. B Hacrosimee Bpemst BepyTes pa-
60TBI HaJ yBeauyeHueM aToro paccrosinms. Ilpeumymectso Bluetooth
COCTOHT TOM, YTO JIJIsT HETO He TpebyeTcst NPAMOl BUIUMOCTH WM KaKOki-
00 HaNpaBIeHHOH aHTEHHDI, COeIMHEHHE MOXKeT OBITh YCTAHOBJEHO JaXe
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yepes creHy. [aBHOI e ocobernnoctsio Bluetooth siisiercs To, uro pas-
auynble Bluetooth-ycrpoiicTBa coeiMHSIOTCST APYT ¢ APYTrOM aBTOMATHYe-
cku. Jlns aroro Baxkno, ytoObl Bluetooth-yerpoiicta Haxonwmuch fpocrta-
TOYHO OJIM3KO APYT K APYry, 000 BCeM OCTAJIbHOM JAOJIKHBI 103a060TUTHCS
camu Bluetooth-ycrpoiicrea n T1O. B HacTosiee BpemMst /it BKIIOUEHNS
B KOMIIBIOTEPHYIO ceTh ycTpoiicTtBa ¢ Bluetooth mocraTouno, urobel
Bluetooth 6su1 aktuBrposan. ITpumepom pabotsr ¢ Bluetooth moxer cy-
JKUTh UCIOJIb30BaHUE MOOWIBHOTO TejeoHA KaK CEeTEBOrO KJIHEHTa JJIS
[MepPechLIKH MH(MOPMAIUH U3 €ro MaMsTH Ha KOMIIbIOTED, M Hao00pOT, Ha-
npumep (otorpaduii, METOAUHN H TIP.

Kasapiit KOMIBIOTED, MOAKIIOUAEMBIA K CETH, JOJIKEH OBITh OCHAIIEH
cemeevim adanmepom (MIu ceTeBoil mnaroii). CaMbIMH H3BECTHBIMU ABJIS-
ioTest aganTepsl caeayommx tunos: Arc-Net, Token Ring, Ethernet. s
HHUX IOCTeIHUN ucnoib3yercs B Poccun Hanbosee mupokKo.

BHuyTpeHnHuii ceTeBoii ajiantep, MpeicTaBsAomui coboii Tarty, BcTas-
JISIETCS B pa3beM Ha CHCTEMHOM muarte koMmmnbiorepa. Kpome Toro, B Ha-
CTOSAIIEE BPEMST MMEIOTCSI CETEBBIE ajlanTepsl, noaxkaoyaemse k USB-mop-
ty. lloakmodyenne Takoro agantepa k 1K BoamoxHO 0€3 OTKIIOYEHHS
nuranus. /lanee K cereBoMy ajganrepy noakiiovaercs guHus cesisu JIBC
(nanpumep, BuTas napa). st oObeluHEHNsT KOMITBIOTEPOB B CETh, COCTOS-
nyio Gosiee yeM M3 ABYX KOMIBIOTEPOB 110 (PU3MYECKOI TOIIOJIOTUHI «3BE3-
fa», HeOOXOAMMO YCTPOMCTBO, HCIOMHSIONIEE POJIb IEHTPa «3Be3/bl>. Ta-
KUM YCTPOICTBOM Yallle BCETO SIBJISETCS KOHUEeHmpamop, Win xab (0T aHIJL
hub — crynuna).

Mapwpymusamop (router) npeacrasisier co00i yCTPOHCTBO /i pas-
JeJIeHUsT WA 00beInHEeHNsT HeCKOMbKUX KOMIIBIOTEPHBIX ceTei. 3ajaua
MapIIPyTU3aTOPa — OT(UIBTPOBBIBATE MH(OPMALIMOHHBIE TTAKETHI U IPO-
[IyCKaTh C OJIHOro UHTep(eHCcHOro BXoja Ha JAPYroi TOJBKO Te ITaKeTsl,
KOTOpBIE aJipecOoBaHbl KOMIIBLIOTEPOM, HAXOAANIUMCS B OJHOM CETH, KOM-
NBIOTEPY, HAXOASIIEMYCS B IPYTOi CETH.

Croco6 opranusaiiu cBsA3u komibiotepoB JIBC mexay coboil HasbI-
BAETCsI TOMOJIOTHEH JIOKaJNbHOM ceTH (apXuTeKTypoH, KOH(pHUrypalue).
CymiecTByeT TpH OCHOBHBIE TOTIOJIOIHH, BXosiuue B coctaB JIBC: «umiHay,
«KOJIBIIO» U <3BE3Ma».

Tononozusa <wuna» npeanosaraeT MOAKJIOYEHHE BCeX KOMITbIOTEPOB
K omHOMY obOiemy mpoBoaHHKy. Ha 000MX KOHIIaX TaKOTO NMPOBOJIHHKA
pasMenaioTcs crelnyalbHble COIJIacyiolie YCTPOHCTBA, Ha3biBaeMble Tep-
mMuHaropamu. OCHOBHBIE TPEUMYIIECTBA JJAHHOM TOTOJIOTHH — JAeleBU3HA
M IIpOCTOTa MOHTAXA. K HeocTaTkaM OTHOCATCS CJIOXKHOCTD JIOKAJIU3ALUM
MeCTa HEMCIIPABHOCTH M HU3Kas HaJeKHOCTH: MOBPEX/(eHNe Kabeas B JIio-
60M MecTe MPUBOMUT K MpeKpamieHuio obMeHa uHGoOpMalHeil MexKay
BCEMU KOMIIbIOTEPAMHU, BXOISAIUMHU B CETh.
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B mononozuu «koivuy0» Kax/Iblii KOMITBIOTED CETH CBS3aH C JIBYMs OJiH3-
nexcauumu IIK. loctouneTBa M HEOCTATKM TAKOH TOIOJIOIMH TaKHUe JXKe,
KAK M JUUIS TOTIOJIOTHH <IIHHAa».

Tononozus «36e30a» NPefyCMATPUBAET TPOKIANKY VISl KAXKAOTO KOM-
IbIOTEPA B CETH OTIEIBHOTO Kabesist, COeIMHSIONIEro BCe KOMIBIOTEPhI CETH
€O CHEIHUAJIBbHBIM COEIUHUTENbHBIM YCTPOHCTBOM, HAa3bIBAEMBIM KOHIIEH-
TpaTopoM. [lOCTOMHCTBO JaHHOI TOIOJOIMH — BBICOKAs HA/EKHOCTb pa-
OoTel ceTr. OOpBIB M0OOTO MTPOBOAHUKA OTKJIIOYAET TOJBKO OAHOTO abo-
HEHTA.

JIJ1s1 IepechlIKY IAHHBIX OT OJHOTO KOMITBIOTEPA HA APYTOi Heo6XO0/1-
MO 3HATh M YKa3aTh €ro ajpec. B COBpeMEHHBIX CETSAX MCMOIb3YIOTCS TPU
THIIA a/IpecoB: (pU3HYECKIe, YHCAOBbIe U CHUMBOJIbHBIE.

Kaxxapiii cereBoii aganrep, MOCT, MapUIPYTH3aTOP U JIPYyTOE CETEBOE
0OOpyIOBaHMe UMEET YHUKAJIbHBIN 1U(MPOBOIl anmapaTHbIil ajgpec, Ha3bi-
BaeMbIN uauueckum, KOTOPbIA M MCIIOJIb3YETCs 1JIs alipecallii B JOKaIb-
Hoit cetn. Takoit agpec nmomyuusn Hazpanue MAC-agpeca (Media Access
Control — ynpasmnenue noctynom k cpeae). MAC-azapec ycTpoiicTBa MOX-
HO BHZIETh HA €T0 THILHOU CTOpPOHE.

WcnonpsoBanue wuciosvix adpecos csizano ¢ paboroit TCP/IP, koto-
PBIN SIBJISIETCS OTHMM M3 OCHOBHBIX IPOTOKOJIOB, 0OecreunBaommx 1o-
cTaBKy MH(pOPMAIUU OT UCTOYHUKA K azipecaty. Cumeonvhvie adpeca win
MMeHa TpefHa3HaYeHbl [Jis 3allOMHHAHUS T10JIb30BATEISMH, TT0ITOMY
0OBIYHO HECYT CMBICJIOBYIO HArpy3Ky. /[Jid JOKAIBHBIX CeTell CUMBOJIbHOE
MMsI MOKET UMeTh KpaTkyio dopmy, Harpumep: school627PC002 (mkona
Ne 627, nepconanbubiii komusioTep Ne 002).

B coBpeMeHHBIX ceTsiX /715 ajipecaliuyl y3JI0B MPUMEeHsIIOT, Kak IIPaBuJIo,
OZIHOBPEMEHHO Bce TpH cxeMbl. [losp3oBaTeny agpecyioTes: K KOMIIbIOTEpaM
CUMBOJIBHBIMU HMEHAMH, KOTOPBIe aBTOMAaTUYECKH 3aMEHSIOTCS B Tepe-
JIaBaeMbIX 110 CEeTH COOONIEHMSIX HA COCTaBHbIE YHMCI0BBIe anpeca. ITocne
JIOCTaBKH COODIIEHUsI B CETh HA3HAYECHMS] BMECTO YHCJIOBOTO aipeca MOXKEeT
MCII0Ib30BAThCS allliapaTHhIH apec KOMIIbIoTepa WK JIPYIoro yCTpoicTBa
B CETH.

i1 MpoexkTHOe 3afjaHue

[Tosnakombrech ¢ nmpumepoM (yuebusiM rnpoextom) paspaborku JIBC yupex-

apenust (hitp://cisconovgorod.ru/kurst . php) U obbscHATE BCe TAIBI:

1. IlpemnpoextHoe obcaenoBanie, cbop HeoOXOAUMONH HHGMOPMALHH.

2. Bweibop (¢ obocHoBanuem) Tonosorun JIBC,

3. Bwmifop (c obocuosanuem) texuonorun JIBC.

4. CocraplieHHe TEXHUYECKOT0 3a/laHks Ha Peajiu3aluio IPOeKTa — TeXHUYeCKoe
3azmanue (mpumep).
Cocrapiienue cxeMm KOMMYHUKaIMH:

&n

'
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®  IO3TAKHBIE IVIAHBI C YKa3aHHeM TPace MPOKIAKH HHPOPMAIIHOHHBIX KaHAJIOB,
TOYEK MOAKII0YeHHsT pabounx MECT M pasMeIleHHs] KOMMYTAIMOHHBIX Y3JI0R
(npumep);

o obmas cxema kabeJbHOI CHCTEMEI C YKa3aHHeM KOMMYTAIMOHHBIX Y3JI0B, Ma-
FHCTPAIBHBIX KAHAJIOB, BEPTHKAJBHON M TOPH30HTAJbHOMH KabeabHOI CHCTEMBI
(npumep1, npumep2);
cXeMa COeIMHEeHHIl ¢ MapKHPOBKOH KaHAJOB IS KaX[A0H KOMMYTallMOHHOM
na”enH (mpumep).

6. Buibop (c obocHoBaHKHeM) MACCMBHOTO 00OPYAOBaHMA KabeabHOI CHCTEMBL.

[TranupoBarue paboT MO0 MOHTAXKY U TECTHPOBAHHIO KaOEJbHON CHCTEMBIL.

8. Bunibop (¢ obocHoBanuem) akTreHOTO obopynoBanus JIBC, Mect ero pasme-
meHus — crnenu(puKaluy akTHBHOTO 000pYI0BaHHSL.

9. Cocrapiaenue Tabaui KOMMyTanun — TabAKIAa KOMMYTALMH ¢ YKazaHUeM
KOMMYTHDYEMBIX IIOPTOB, HDMEPH{HBBEMOﬁ TEXHOJOTHMH JJIA KA 100 KaHa
HepejadyM AaHHbIX (IpUMeEp).

10. Cocrasnenue obieii cxembr JIBC — obmias cxema JIBC (pabouas Bepcus).

11. Cocrasnenne cBOJHOrO CMETHOIO pacyera — CBOJ(HBIN CMETHBIH pacueT (1pu-

MEp).

b
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AAA €e CO3AaHUA

World Wide Web — robanbpias koMiibioTepHasi ceTh — Ha CETrOHsIII-
HUW JIeHb COAEPKUT MHJJIMOHBI CAMTOB, HA KOTOPBIX pasMelleHa BCeBO3-
MoskHas uHdopmanuda. /g wapuranuu B WWW ncnons3yior crenyaib-
HBIE TIPOrPaMMbl — Opay3epbl, KOTOPBIE CYIIECTBEHHO 0OJIeryaloT myTele-
cTBHe o Oeckpaiinum mpoctopam ceTu. Bea undopmanusa B 6Hpaysepe
orobpaxkaercs B Buje web-crpanun caiitos. Iloaaep/kuBas TEXHOJIOTHIO
MYJbTHMEHA, OHH O0BeAMHSIOT PasjMyHble BUABI MH(MOPMAaIMU: TEKCT,
rpaduky, 3ByK, aHuManuio u Bujeo. OT TOro, HACKOJBKO Ka4eCTBEHHO,
ya00HO M KpacHBO clesaHa Ta WIW HMHasd web-cTpanuita, BO MHOTOM 3a-
BHCHT ee ycrex B ceTH. [losb3oBaresnio pusATHO mocenats Te web-crpa-
HUIIBL, KOTOPBIE UMEIOT CTHJIbHOE 0(hOPMJIEHHE, HE OTATOLIEHBI YPE3MEPHO
rpacukoii ¥ anumalMe, OBICTPO 3arpyskaiorcsd, obecreurBalOT HHTEPaK-
TUBHOE B3auMojeiicTBue (addekt auanora) u 6e3 momex otrobpaskaloTcs
B okHe web-Opaysepa.

OTcyTeTBHE EAMHOTO CTaHAapTa Juisi pazpaboTunkos Opaysepos u web-
cepBEPOB MOIJIO NMPHUBECTH K HEBO3MOXKHOCTH CO3[ATh CAWT, KOTOPBIH
OJIMHAKOBO BBIT/IsAAe] Obl B pasHbix Opaysepax. [Ipuiwiock 661 o Kaskibiii
Opaysep mucarb cBoil caiit. Bo uzbexanune storo no mHunmatuse Tuma
Bepnepca-Jlu B uiosie 1994 r. ra 6aze MaccayyceTckoro TeXHOJIOTHIECKO-
ro uncturyTa (Massachusetts Institute of Technlogies — MIT) 6b11 coznan
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World Wide Web Consortium (W3C). Ocuosnas nens W3C — obecnedutsb
KaK MOXKHO Gouspinyio coMectuMocTh [10 web-nybmuxkanumii. W3C ue sB-
JisieTcsl aJIMMHUCTPATUBHBIM OPTaHOM, 3TO HEYTo Bpoje (opyma s BBI-
pabOTKHM KOMIIDOMMCCHBIX pemienuii B obnactu web-rexuomnoruii. Koncop-
IMYM IIPHHUMAeT Ha pacCcMOTpeHue Jo06bie TPOEKTHl M TIPETOKEHHS.
Cnenundukanuy, paspaboranasie W3C, He 0653aTe/IbHEI JUISI TIPUMEHEHUS,
O KOHCOpHUYM BeeT paboty mo ux mpomarasge. HTML 661 patuduim-
posan W3 Consortium.

Cosnars KauecTBEHHYIO Web-CTpaHHIly HENPOCTO, AJIst HTOTO HYIKHBI He
TOJIBKO HABBIKM JM3aliHepa /I KPACHBOTO U CTHJIBHOTO O(hOPMJIEHHS, HO
n oneIT nporpamMmmupoBanys. ClIo)HOCTL 1 00beM IIporpaMm, TpedyeMbIx
JUISI CO3/IaHMST TOTO WJIM MHOTO CaiiTa, 3aBHCSAT OT MHOXECTBa (haKTOPOB,
TAKUX KAaK CTPYKTYPa, 1eJib, (PYHKIHMOHATIBHOCTD, O0ecIieuyeHne HaeKHOCTH
M CHCTeMa 3alUThl caiita 0T NH(MOPMAITHOHHBIX aTaK CO CTOPOHBI MH(MOP-
MalMH-<TIPUJIHITAIBI> (CIIaM, MyCcOp) U BHPYCOB.

Web-Texuonorus (TeXHOJIOTHs THIIEPTEKCTA) TTO3BOJIM/IA CBA3aTh BCIO
COBOKYITHOCTB ONMyOIMKOBaHHBIX B VMHTEpHETE HOKYMEHTOB B €IMHYIO
cucreMy — WWW. ['urneprekcToBsiil JOKYMEHT COJEPIKUT 2UNEPCCHLIKU.
Mx 0ObIYHO BBIAESIOT IIBETOM M HOAYEPKUBaHHeM. [UIepcehUIky mo3Bo-
JIIOT TOJB30BATENI0 HEME/UIEHHO HepeiTH K HYKHOMY AOKYMEHTY, He3a-
BHCUMO OT MecCTa ero (pU3M4ecKoro pacroioKeHus. JTO CyIecTBEHHO
obseryaer nouck uHbopmanuu B MuTtepHere.

Mcnosp3oBanue THIEPTEKCTOBON PasOMBKH TEKCTOBOTO JOKYMEHTA
B COBPEMEHHbBIX MH(MOPMAIIMOHHBIX CUCTEMAaX BO MHOIOM CBSI3aHO C TeEM,
YTO THIEPTEKCT aeT BO3MOKHOCTH CO3/[aBATh MEXaHU3M HeJMHEeHHOro
npocmoTpa nHdopmanuu. B Takux cucremax JaHHbIE TIPEACTABISIOTCS HE
B BHJIE HEMIPEPBIBHOTO TIOTOKA TEKCTOBOMH MH(opMaIuu, a HabopoM B3au-
MOCBSI3aHHBIX KOMIIOHEHTOB, [IePeX0/l 110 KOTOPBIM OCYIIECTBJISIETCS C I10-
MOIIBIO TUTIEPCCHLIOK.

flapik HTML ne sBisiercst coOCTBEHHO SI3BIKOM IIPOIPAMMMPOBaHUST;
9TO CPEJICTBO ONMCAHUS CTPYKTYDPBI JOKYMEHTA, €r0 CTUJSA U CBSI3€d ero
¢ npyrumu nokymentamu. HTML npeicrasaser co6oit yrpouieHHYIo Bep-
CHIO cTaHziapTHoro obiero ssbika pasMerku — SGML (Standart Generalised
Markup Language). 1ot 93bIK NpeaHasHaueH JIsi CO3/IaHMst IPYTUX S3bI-
KOB Pa3METKH, OH OIpeAeseT AOMyCTUMBIH Hadop mezo6 (MHCTPYKLM
A3BIKA PA3METKH ), UX aTPpUOYTHI M BHYTPEHHIO CTPYKTYPY AOKYMEHTA.
C nomomsio SGML MOKHO ONUCBIBATH CTPYKTYPUPOBAHHBIE JAHHBIE,
OpPraHU30BbIBaTh MH(POPMALIMIO, COAEPKAILYIOCH B JOKYMEHTaX, IIPeicTaB-
JIATH 9TY MWHGOPMALMIO B HEKOTOPOM cTaujaapTusoBaHHoM ¢opmare. Ho
BBHU/IY HEKOTOpOH cBoell cioxkHocTu SGML ucnonszosasncss B 0CHOBHOM
JUJISL OTIMCAHUS CHHTAKCHUCA JAPYTHX S3BIKOB (Haubosiee U3BECTHBIM M3 KO-
topeix asystercst HTML), u nemuorue npuinozxkenusa paborann ¢ SGML-
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noKyMeHTamMu HarpsiMyio. [opasio Gosee nmpoctoit U yaoOHBIH, YeM SGM].‘.I
si3pik HTML nossossier onpenensats oopmieHne 21eMeHTOB JOKYMEHTd
W MMEET HEeKHil OrpaHuYeHHbIii HabOp TEros, ¢ MOMONIBI0 KOTOPBIX OCY*
mectssgercs npouecc pasmerku. Term HTML B nepsyio ouepean npeanas
3HAYEHBI /IS YIIPaBJIEHUS [IPOLIECCOM BBIBOJIA COEPXKUMOTO TOKYMEHTa Ha
9KpaHe IIPOrPAMMBI-KJIHEHTa U OUPENENSIIOT cnocob MpeACTaBIeHHs 10
KyMEeHTa, HO He ero CTPYKTypy. B kauecTse anemenTa runieprexkcroBoit b/I,
ormuceiBaemoit HTML, ucronbayeTcss TeKCTOBBIN (paiiy, KOTOPBIH MOKET
JIETKO Tiepe/iaBaThCsl 110 CeTH ¢ Mcnoab3oBanueM nportokoiaa HTTP.

AH3svix pasmemxu doxkymenmos — 3T0 HaDOP CIEIUAIBHBIX HHCTPYKITHH,
HA3bIBaEMBIX TE€raMH, KOTOpbIE NpeAHa3HayeHbl A1 (hopMUpPOBaHUs B J0-
KYMEHTaX Kakoi-11b0 CTPYKTYPBl M ONpeAeieHUs OTHOUIEHUH MeXIy
Pa3JIMYHBIMA dJIEMEHTAMH 9TOH CTPYKTYPbL. Teru sspika, WM YIpaBJs-
IOIIHE AECKPUIITOPDI, B TAKUX JOKYMEHTaX KaKMM-TO 00pa3soM KOAUPYIOTCS,
BBIEJSIIOTCS. OTHOCUTENBLHO OCHOBHOTO CO/IEPKUMOTO JOKYMEHTa U CJIy KaT
B KayecTBE MHCTPYKIUI 7151 IIPOrPAMMBI, IIPOU3BOJIANLEH [10Ka3 CO/lePKu-
MOT0 JOKYMEHTa Ha CTOpPOHe KJiueHTa. B caMmbiX mepBBIX cUcTeMax s
0003HAYEHUsI ITUX KOMAH/[ MCIIOJb30BAIMCH CHMBOJIBL < U >, BHYTPH KO-
TOPBIX ITOMEIAIVCh Ha3BaHUA MHCTPYKIMHA U UX IapaMmeTpsal. Ceiyac Takou
crocob 0603HAYEHNS TETOB SIBJSIETCS] CTAHAAPTHBIM.

JlokymenT, HanicaHHbIN Ha sisbike HTML, mpeacrasisier coboit Tekcr,
B KOTOPBIH BeTapieHsl Tern. OHM 1IOMOTAIOT IPOorpaMMme IIpocMoTpa paso-
OpaTbCst B TOM, Kak I0JKeH ObITh PACIIONIOMKEH TEKCT Ha dKpaHe, rie OyayT
HAXO/IUTHCA PUCYHKH, XpaHAIIecs B OTAeJbHBIX (aitnax, u T.1. C ux mno-
MOIIBIO (hOPMHPYIOTCS CBSI3H € APYIMMH MHTEpHeT-caiitaMu U web-pecyp-
camu. CosmaBarh Takoii haiin ynoOHee B CIIENIMAIBHOM PEIaKTOPE, O KOTO-
pom OyzieT pacckasaHo jiajiee, a IPOCMATPUBAThL — IPOrpaMMON-Opay3epoM,
nanpumep Internet Explorer.

Terun — 9T0 MoCAEAOBATEILHOCTH CUMBOJIOB, 3aKIIOYEHHBIX MEKILY
3HaKaM¥ < ¥ >. Bee, yTo 3akmoueno mexay teramu <HTML> u </HTML>,
apisgerca HTML-gokymentoMm. JIi060# Takoil JOKYMEHT COCTOMT U3 JIBYX
yacTeu: mepBasg — 3a@z0n080K, HaxonuTcd Mexay teramu <HEAD> u
</HEAD>. On cogepxut uH(pOpMaLHO 0 JOKYMEHTE, KOTOpas HE BbIBO-
MUTCS HAa 9KpaH. A BOT Tak 3allMChIBAeTCsl Ha3BaHue CTpaHuukH (caiita):
<TITLE>Moii caitr</TITLE>. Bropas yacte f1oKyMeHTa — meno, KOTOPoe
BBIBOJIMTCSI HA 9KPaH MPOrPaMMOM ITPOCMOTPA; CI0/ia MOTYT BXOJIUTh TEKCT,
KapTHUHKH, BUJAeo(parMedTsl. JTa YacTh 3aKII0YAETCHd MEXIAY TeraMu
<BODY> u </BODY>/. Bnl ykxe nonumaere, 4TO Takoe IapHbIe Teru:
IEPBBIM — OTKPBIBAOINM, 4 BTOPOH, C TAKKUM K€ KJIIOYEBbIM CJI0BOM M 3Ha-
KoM / — 3axkpeiBaouui. [Jus cosnanus TakuxX JOKYMEHTOB MOKHO HC-
MOJIb30BaTh ClelUaNbHblil web-pedaxmop (nanpumep, FrontPage Express).
OnHako 1py 2TOM HYKHO MOMHHUTD, YTO U3BECTHBIM TEKCTOBBIM PEIAKTOD
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Word, nauunas ¢ Word 97, cam MoeT co3maBaTh Takue JOKYMEHTBI, BbI-
~ (rynast pakTHYeCKH B PoJi web-perakTopa.
WUrak, cosaaqum HTML-zmokyment ¢ nomornpio Word:
<HTML>
<HEAD>
<TITLE>MOM CAWNT</TITLE>
f </HEAD>
<BODY>
[ IIPUBETCTBYIO BAC HA MOEM JJOMAIIIHEN CTPAHWUYKE

B UHTEPHETE!

[IPUBETCTBVIO BAC HA MOEM JJOMAIIHEYN CTPAHUUKE
| B MHTEPHETE!

i3 -...}......\.-.:......a"...n.-J;.-.-.-.l..;.—._'f.

DOCTYPE HTHL, FUBLIC "-//USC//DTD HTHL 4,01 Transivionel//EN"> |

<htal>
. <chead>
ke ctitlesBoe o yueliomad/titles
L </heads

o hodys
o <hl>Boer] mpunet!</hl>
 <h2»3ro obpaseu rore, Kar Moxmo paforars n HomeSite 5.5¢/hi>
<p>Coapaen mpocrodl mapampade/p>
o </ /body>

Puc. 6.5. MHTtepdeic HomeSite



</BODY>

</HTML>

Coxpanum atoT ¢aiin nozn umeneM f1.htm, nocse yero BeizoBeM Gpayaep
u BoimosaHuM Maiin, Otkpeire. B moje okHa yBUIUM HAANIKUCH, TIPUBEEH-
HYIO Ha puc. 6.4, ,

Jns cosmanusi web-crpanuir BamM moHamgobMTCS TEKCTOBLIN Hin web-
penakTop. Hamo orMeTuts, 4To Bce web-peiakTopsbl 00s13aTeIbHO coflepakat
U TEKCTOBBIM pemakTop. web-peaakTopos ceifuac cymiecTByeT OOJbIIoE
KOJHYECTBO, HO CaMbIMH MONITHBIMH IIPM3HAHLL TPH:

1) Macromedia Dreamweaver 3.0;

2) Allaire HomeSite 4.5;

3) Microsoft FrontPage 2000.

OHM [03BOJISIOT CO3/1aBATh 11eJibie Web-yauibl (II0pTaisl) U UCIOJB3YIOT
BCE COBpPEMEHHbIe TeXHOJIOrnH. Takue web-pemakTops! BIosHE TOAXOAAT
u npodeccnonanaM. Eciu Bl nonssyerech MS Office, To Moxkere mcmosin-
3oBatb FrontPage us atoro xommiekra. Ecte Taxke Netscape Composer
B coctaBe Netscape Communicator. MoKHO TakKe BOCIIOJIb30BaThCA Ji€-
MOHCTpalMoHHOU Bepcued web-pemakropa Macromedia HomeSite 5.9,
[OJIy4UB ee Ha opuIUanbHOM caiite kommauuu Adobe: www.adobe.com,
C nomomnrpio Gpaysepa ciaeyeT 3alTH Ha YKa3aHHbIH callT B pasnea Down-
loads/Trial Downloads u BeiGpaTs Macromedia, HomeSite 5.5 (puc. 6.5).

pasecs 8 teinarod o] i i :
osige Oodrn anoWgagh  Oowrs  Bod Kpyr Qongd Hapos (ol suges Bl
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Puc. 6.6. KoHCTpyKTOp caiToB
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Jlanee HEOOXOAMMO 3apErvMCTPUPOBATHCS Ha CTPAHHIlE 3arpy3KH, 4TOOBI
I1OJIYYUTH BO3MOKHOCTD 3arpy3UTh JeMOBEPCUIO IPOrPAMMBL /ISl €e CBO-
(OHOTO KCIIONL30BaHUA B Tedenue 30 mHEelL

MosHo BOCIIOJIB30BaThCs pycckoi Bepcueii FrontPage Express 2.0 us
noxanuzosanioro Internet Explorer 5.0 — 3T0 cokpameHHbIii BapuaHT
I'rontPage 98, Ho ouenb ynoben aus Havasa, Ha pycckom sizbike Taxxke
ussecten web-pegakrop Visual Workshop (http://www.snkey.net/
download/products/index.html).

Cospemennbie cepBuchl B MHTepHere npeiaraoT roToBble KOHCMPYK-
mopwt catimos. PaccMOTpUM MX Ha NpuMepe KOHCTPYKTOpa calToB «Moii
caiits (www.narod.yandex.ru), C ero moMomsio MOKHO IOJIYYHTh MECTO
MO/ CBOM CaiT (JIOMAIIHIOn CTPaHUILY) M 34 5 MHH CO3/IaTh CBOW web-cailT
¢ KapTuHKaMmy, pororpadusMu u 1p.

ITponecc KOHCTPYHPOBaHUS CaiiTa BKJIOYaeT B cebs TpH aTama:

1) Bxoa B xoHCTpYKTOp caitta (puc. 6.6);

2) perucrpauus. Hasnavenue nmenu caiira (puc. 6.7 —6.9);

3) KOHCTpyHMpoOBaHHe caiiTa ¢ UCTIOJIb30BaHUeM 3aroToBok (puc. 6.10,

6.11).

HJIH CO3aHM: PYKOTBOpPHOTO CHfITH,, eJUHCTBEHHOTO B CBOEM poae,
TpebytoTcs uable web-uHCTpYMEHTSI

ITomumo HTML ¥ KOHCTPYKTOPOB CalWTOB MOKHO I10Jb30BATHCSI
M IPYTHMHU CpeficTBaMH IporpaMmMupoBanus web-crpanui. OauuM us
cpezcTB nporpammupoBanus caitos ssiasercss CGI (Common Gateway
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Dastinaa :’Tgmm | FTOro AOCTATOMHD FKAIATH HMA W damsnmio (o nokagolatca w gan
e e panknghiwed perncTRale),
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Puc. 6.7. Peructpauusa Ha cante: war 1
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Puc. 6.8. Peructpauusa Ha caiTe: war 2
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Puc. 6.9. YcnewHoe 3aBeplieHne peructpaumnmu
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NG NOKENEHOMY Tapisdy.

Puc. 6.10. CtpaHuua ynpaBneHus cantom

Interface — obuiuit uurepdeiic maoszon). [Ipurnun CGI npoct u ecre-
CTBEHEH: IIpOTpaMMa Ha CTOPOHE cepBepa NPUHUMAET HeKue HaHHbIE,
obpabaTbiBaeT MX M BbLjaeT OTBeT B Buae web-crpanuubi, 310 0YeHb
yacToe sIBJIeHHe Ha CErOIHSIIIHNE JIeHb, U IIOPO AajKe He IOA03peBaelllb,
YTO MMEENh JeJ0 He ¢ OObIYHOMN cTpaHwuIleil, a ¢ pe3yabTaToM paboThl
CGI-ckpunra (koma). Obaactp ucnonssosannsa CGI mupoka, a nesu
pazHooOpasHbl. S3bIK MPOrpaMMUPOBAHHES, HA KOTOPOM IIMIIETCS CKPHMIIT,
MOJIKEH OBITh THOKMM H B TO K€ BPeMs MOIHBIM, TaK KaK IPEJACTOUT He
TOJIBKO TOcTOsIHHAs paboTa ¢ aitaamu, Ho u ¢ BJ[, OC u web-cepsepom.
Cambimu nmoaxoaamumu ga3pikamMu st CGl-nporpaMmmupoBanus aBis-
iorcsa Cu (C++) u Perl. ITocnenunii nanbosiee 4acTo UCIOAb3YETCS IS
ITHX IJ;EJIEI?I Hn3-3a CBDBﬁ IMPOCTOTLI, HAAECHKHOCTH W IMHUPOTHI BO3MOX-
HOCTEI.

Asvik Cu 1o NMpaBy CYUTAETCS VHHUBEPCAJBHBIM M HAIIEJ CBOE MECTO
B cpeste CGI. Ero npuMenenue ectecTBeHHO B pojHON cTuxun — Unix, Ha
OCHOBE KOTOPOii B GOJBINNHCTBE CJy4YaeB U cTpoutcs web-yaer.

st CGI-nporpaMMupoBaHusI UCTIONB3YeTCA TaKkxKe A3bik C+-, KOTOPBIH
[MO/[pa3yMeBaeT CO3/aHne i YHUYTOKEHHEe HeKUX 00bEeKTOB, Pean3yeMbiX
Yyepes KJacChl, — II0 CYTH M0Jb30BaTeJIbCKUX THIIOB IaHHBIX. EcTecTBeHHO
coszuars, Harpumep, kiaacc Guestbook wim DataBaseEntry, kotopsiit co-
nepsan 6b1 HeoOXouMbIE TIepeMeHHble U GyHKIUU. CTOUT 3aMETHTD, YTO
IOYTH BCE HOBBIE s3bIKH IporpammupoBanus (Java, JavaScript, Perl) co-
[IePKAT KOHCTPYKIIMH, CXOKHe ¢ KOHCTPYKuuAMU CH MIH Ke SABIIsiomue-
CS UX TOYHBIMH KonusaMu. [losToMy pekoMmeHyeTcs cHAa4vajla U3YYHTh
UMEHHO 3TOT (pyHIaAMEeHTAJbHBIN S3BIK.
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Puc. 6.11. OxHo «MactepcKaa»

Asvix Perl yaukanen. Bo-nepBbiX, B HeM OTCYTCTBYIOT THIIBI JAHHBIX,
yto GuaronpusitTHO BozjaelcTByer Ha Hamucanue CGI-ckpunros. Bo-
BTOPBIX, OY€Hb MHOTO KOHCTpyKuu# B3sATo U3 Cu. Haxo ormeTurs, uto
B Perl uacto Mcnons3yioTes peryjsipHbie BBIPASKEHUSI, TOX0XKHE Ha Te,
uro npumensiorcsa B cueHapuax Unix Shell. Mmeercs yno6ubiii nuki
foreach m xpacusnie, mo cytu, Mmojaudukaropsl Buipaskenuii. Perl pac-
[oJIaraeT CTaHgapTHoM OHOIHOTEKOI, B KOTOPOH ecTh (DYHKIIME [TOKMCKA,
pabotel ¢ web-cepBepom, rpadukoit u T.11. M3 aTOro MoxHO caenaTh
BBIBOJI, UTO JUIsI TIPOrpaMMHCTa, 3HakoMoro ¢ Unix, He cocTaBUT TPyIa
usyunts Perl. /s Hanwcanus Takod mporpaMmsl OCTATOYHO YMETh
paborats ¢ (aitramu us Perl u, HeMHOrO, ¢ TTepeMeHHBIMH OKPYIKEHHUS
web-cepsepa.

'.IE Bonpockl v 3agaHua

Yro Takoe web-rexuonorus?

Cpasnute Gpayseps g pasusix OC, HCIOAb3ys UBETHYIO BKJIEHKY, puc. 7, 8..
Yto monumaior mog web-crpanuneii?

Yro npeacrasager coboit A3k runeprekcToBoii pasmerkn HTML?
Cosmaiire web-cTpanuiy B penakrope Word.
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6.4. AmuHbie cereBbie cepBucbl B MHTepHere

JIn4mble ceTeBble CEPBUCH IPUHAJIEKAT KOHKPETHOMY I10JIb30BaTEIO,
JAIMINEHBI IOTHHOM M TIApoJieM, TOCTYI K HUM OCYHIECTBISETCS TOJIBKO
lIePCOHAJIBHO BaajesblieM cepBuca. [Ipumepom Takoro cepsuca MoKeT
CJOYKUTDH JUYHBIH SUUK 9IEKTPOHHON IMOYTHI, JUUHBIN cailT WK pasjaen
(6utor), TM4HEIE TeaeOHHBIH HOMED U TapoJib AJIsI €r0 UCIIOJIb30BaHU,
JIMYHAS CTPAHUIA HA caiiTe JUCTAHIIMOHHOTO OOyYeHUs WM JAMCTaH-
IIMOHHOTO TecTHpoBaHusa. Bee smunbie cepucel B MuTephere TpebyioT
NePeoHaIU3auuU, T.e. PErUCTPAIIMU CO CTOPOHBI I10JIb30BaTE/Id, 10 UTOraM
4ero IMoJib30BaTelb MOJAyYaeT JUYHBIH JOTHH W NAapoJib U Ip.

JInunas undopmaMoHHas AeaTeabHOCTh B MIHTEepHeTe uMeeT B OCHOB-
HOM MOMCKOBBIH U KOMMYHHKATUBHBIN xapaktep. PaccMoTpuM KOMMY-
HUKATUBHBIH BHJ CeTEBOH AeATENbHOCTH HA IIPUMepe 2JeKTPOHHOH I0-
4TBI, & TOUCKOBBIM — Ha MpUMepe paboThl NOJIb30BATE/S C IOMCKOBBIMU
cepBepaMim.

: &ﬁ C NpofKamMH ¥ CYTHHEOBBIMKA CHIMKAMU.
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Jlnst Toro 4yTOOBI ¢ KEM TO IIEPENHCHIBATHCS 110 9JEKTPOHHOW MOYTE,
HYKHO MMETb CBOH MOYTOBBIA sAmuK. Ero MOKHO 3aBecTH Ha J1000M 10
HCKOBOM HJIM 1104TOBOM cepsepe. Termepb Ha MHOTHUX cepBepax o0Iiero
Ha3HaAYeHHd MMeeTCs IodTa,

Bribepem HanboJiee H3BECTHBIN MOYTOBBIH cepBep www.mail.ri 1 BOM-
neMm Ha Hero (puc. 6.12).

CHayvasa Hy)KHO 3aperMCTPHPOBAThLCS, /ISl 4ero BhI3BaTh ycayry Peru-
cTpaums B noure. B rosBHUBIIEMCSs OKHe HeOOXOIMMO 3aII0JIHHTD BCE TI0JIs,
OTMEYEHHBIE «*», MHAYe perucrpaius He coctoutcst (puc. 6.13). I'1aBHbIE
NOJISL — 3TO Aozun (T.€. Ballle YHUKAJIBHOE MMA) ¥ napois, 63 KOToporo
HUKTO HE CMOXKET BOMTH B Balll IOUYTOBBIN SIIIHK.

Mpr BoiOpasu morun marsolov67 U 1maposib, a TakyKe BBEJIM APYIHeE JaH-
Hble, MHOI'ME U3 KOTOPBIX He SBJsIOTCs 00sizaTenbubiMi. CucreMa coobmuT
HaM, YTO MBI 3aperucTpupoBaHsl (puc. 6.14).

PerucTpaums NoYTOBOrO ALLMKa

i
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Puc. 6.13. Pervcrpauus NnoYToBOro AlMKa
i
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Kowmy. | marsolove 7 @mail i

Talga | Aofipo nexanosats wa Mail Rul

- | Anrnwiioowi ] > |Pyoornd S O Oapssaca
win kol me wf = HiL

Eppascrayiel
Mu page npreetcTeoBaTs Bac & pAaax NORLIDEATENER HALMOHANLHOR NOVTOBOA
cayxbe Mail Rul

Hageamcs, uro Bue Gypete noeoneHe pafiotof Bawero noutosoro Awyska, Ha
Wiail. Ru & Bawww yoayram:

® HROrpEHMYEHEEE obben Ak,
® MEKCHMANEHER parauep nmceMa 3G

Puc. 6.14. NMpocmoTp NMCbMa B NOYTOBOM ALUKE

Tenepsb Hanr mo4ToBBIM aapec marsolovi/@mail.ru. Mbl yke MoxeM
yuacTBOBaTh B nepenucke. Hanpumep, y Hac ecTh 3HAKOMBIM, U MBI
3HaeM ero agpec: lesov@mn.ru. Habupaem B CTpOKe ajijpeca Hallero
Gpayaepa www.mail ru ¥ B COOTBETCTBYIONME OKHA BBOJIUM CBOM JIOIUH
M TIApOJIb.

Boibupaem Hanucarh mucbMo (puc. 6.15). Ob6g3aTesibHO HYKHO 3a-
IIOJIHUTD [I0JIE «KOMY», T.€. yKa3aTh aJ[pec Bauero Apyra (B JaHHOM ciayyae
csov@ninLrn ), TIOJST «KOIUST> M <CKpbITas» Heobssarenbubl. Ocobo cruemy-
eT OTMETHTb ODINENPUHSTbIE HOPMBI 3aMOJHEHHs MOJs <«TeMay. Jlyuie
VKa3blBaTh KPATKO OCHOBHYIO HJEI0 COOOIEHUS, 3TO MOMOXKET U BaM,
u ajpecary 6osee OBICTPO OPHEHTHPOBATHCS B MOYTOBBIX COOOIEHMSIX.
K nmuceMy MOxHO npukpenuth (aitibt o0bemoM 0 15 MbailT (TekcTsi,
(hoTO, MY3bIKY ¥ T.JL.), I/Isl Yer0 MMEIOTCS OKHA YCTAHOBKHM (baiijia B HHYKHEM
yacTy OKHa oopmienus nucbma. Hanuca mucbmo, BeidoBeM yeayry Or-
npasuth (puc. 6.16). Cucrema obs3aTesbHO cOOOIUAT 00 YCIIENTHOCTH OT-
nmpaBku Wik ommOKax. ITpu jKelaHMM MOMKHO COXPAHSTh KOIHH OTIIPaB-
JIEHHBIX MTHCEM.
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Puc. 6.15. lNpocmoTp NOYTOBOMO AWMKA

B mouyToBOM cepBHCe TMPEAIATaloTesl MANKH COPTHPOBKY COOOIIEHUI:
«Bxopauume, «Comuutensubles, «Otnpasiennsies, «YepHosukus», «Kop-
suHa» (puc. 6.17). B atux mankax MOMKHO XpaHUTh IHCbMa, a I10 JKeJjia-
HUIO — ounmarth ux. Heobxo1uMo OTMETHUTD, YTO HEITPOUHTAHHbIE MHCHMA
oTMevaroTcs OoJiee TEMHBIM IIBETOM.

HMcenonb3ysa s71eKTPOHHYIO TTOYTY, YaCTO HEBO3MOXKHO TepeaTh (pair
6onbmoro pasmepa. Kak npaBuio, coBpeMeHHbIE IIOYTOBBIE CEPBEPHI Ha-
KJIaJ[bIBAIOT OTpaHHUYeHUe Ha pasMmep nepecobliaeMmoro daiina — 5 unu
10 Mobaiit. /Ins obmena Gosnbpimumu (hailsaMi MHOTMME TIPOBaiijiepaMu
COIMAJIBHBIX CepBHCOB B VIHTepHETE MpPeoCTaBIsIeTcs Yeayra @aiioos-
Mena. B xauecTBe mpuMepa MOXKHO BOCIIOJIB30BaThes cayxkboi obmeHa
taitnamu noprana Mail.ru — http://files.mail.ru/ (puc. 6.18).

Kaxbrit mospzosatens Mureprera ucnoib3yer NOMCKOBBIE CEPBUCHI.
Jnst Beixosa B MiHTepHeT motpebyercs creruanbHas mporpaMMa-opayaep.
CaMbIMM TONYJISIPDHBIME HA CErOHSIIHUI eHb nporpaMMaMu-tpaysepa-
mu siBasiiorest Internet Explorer u Netscape Navigator. Tak kak Internet
Explorer mo ymomuanuio sxoaur 8 OC Windows, ator Gpaysep Gosee
pacrnpocTpanes, u pabotath OyneM MMeHHO ¢ HUM. BBI3BAaTh €ro MOXKHO
u3 menio Ilyck, IIporpammel, Internet Explorer (puc. 6.19).

Haskas Ha CTpeJKY OTKPBITHS CIIMCKa ajpecoB, Bbl YBUIUTE ajpeca
CalTOB, 10 KOTOPBIM VK€ OCYIIECTBISAICSA BXOA C JJAHHOIO KOMIIbIOTEPA.
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Puc. 6.16. Co3naH1e nucbma

Ecnu Bam Hy’KeH OfMH M3 HUX, JI0CTATOYHO IIEJKHYTh 1O HEMY MBIIIKOM.
Ecnu sxe BAM HEOOXOMM HOBBIH aipec, TO CJIeiyeT HabpaTh ero B CTPOKe
aapeca u Haxate ENTER. Hanpumep, ans Bxosa Ha IOMCKOBBINM CEPBEP
Yandex tpebyercsa nabpath agpec www.vandex.ru (aToT afpec Ha3bIBAIOT
eme URL), B pesysibTaTe Bbl IONajZeTe Ha IJIABHYIO CTPAHMILY MCKOMOIO
caita (puc. 6.20).

PasseBaioniuiicst drar B npaBoM BepxHeM YIJy 3KpaHa FOBOPUT
0 TOM, 4To paboTta ¢ MIHTEpHETOM NPOMCXOAUT U CETEBOE COEIHMHEeHNe
¢ UnrepueroM KoMmIbloTepa He npepsBaHo. B BepxHell yacTu naHenu
Gpaysepa HaxoauTcsa MeHi0. KHOIKH CO CTpeJKaMH BIPaBO ¥ BJIEBO
03HAYAIOT IepeMeNIeHns BIepe/l i Ha3aj COOTBETCTBeHHO, OBHOBHTH —
nepesarpysky JaHHoil crpanulsl; Jlomo#i — Bo3Bpar Ha CTApTOBYIO HIIH
npomarnraiolo crpanuity; Houck — nouck B Unrepuere nyxuoit ungop-
maiuu; Mabpannoe — BbI30B Hanbojee TMOHPABUBIIMXCSA CTPAHUIL,
ajipeca KOTOPbIX Bbl 3anioMHuy; Ileyars — BbIBOJ Ha NPUHTEP IOHpa-
BUBIIMXCsI MaTepuanos, Paamep — Beibop pasmepos mpudra, Kogu-
poBka — BBIOOP B/ KOAUPOBKU. Cpeiy HOUCKOBBIX CEPBEPOB MOMYJISP-
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Puc. 6.18. O6meH dainamu Ha noprane www.mail.ru
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Puc. 6.19. OkHo Internet Explorer

Hel www.google.ru, http://list.mail.ru/, www.yahoo.com, www.aport.ru
u ap. CoBpeMeHHbIE TOMCKOBBIE CEPBUCHI BKIOYAOT B CBOIO chepy HO-
BOCTH, penopTraxu, Tenenepejgayu, uarepuer-CMIU. IIpumepom takoro
PaACIIMPEHHOTO TTOUCKOBO-MH(MOPMAIIMOHHOTO CEPBUCA SIBJISIETCST WwW .
L. MiudopManuio o nocneiHuX HOBOCTIX MOKHO ITOJYYMTDh HA CalTax
WWW,UETO.TU, WWW.Nnews.ru, www.gaseta.riu, HHQOPMaI[HI0 O HOBOCTSX
busneca — Ha www.rbe.ru, 0 moroge Ha www.pogodaru. He Toapko Ho-
BOCTH, HO ¥ BH/IEOPENOPTAKK AOCTYIIHBI IJs Nojb3oBaTens Murepuera
(puc. 6.21).

OueHb HHTEPECHAsI BO3MOXKHOCTh — HCIIOJIb30BAHUE web-Kamep, KOTo-
pBI€ C OIpefeJeHHON MePHOJAMYHOCTHIO, U3MEPSIEeMON MHOT/Ia CeKYHIaMHu,
nepeaioT u3odbpakeHue 1o JUHUAM VHTepHeTa.

MozkHO nocMoTperh Ha MOCKBY, BH/ KOTOPOIi IIos1y4en oT web-kameps,
ycraHoBJIeHHOH Ha 13 ataxe rnaBHoro 3aanus MIY.B peanpHoM Macmita-
6e spemenn (hiip://webcam.mne.ru/). Takue KaMepsl YCTaHOBJIEHBI 110
BCEMY MHMDPY H IIO3BOJIAKOT, HE BBIXOJA M3 HOMA4, HDCMUTPETB HHTEPHE!T-
peroprak o Huarapckom Bojomnaze, mropMe y nobepexns ABCTpaIny,
ropoackoit xxusnu [lapuxa u muoroe apyroe (puc. 6.22).

Hcnonbaysa MuTepHeT, MOKHO BBICKA3aTh CBOE MHEHHE Ha Pa3HBIX
(dhopymax, Moy4acTBOBaTh B JEKTPOHHBIX KOHGMEPEHIHSX, M0001IAaThCs

i
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Puc. 6.20. Bxoa Ha noncKoBbli cepBep Yandex

C APY3bsIMH B YaTax, C/eaaTh HOKYIKH, HAIIMCATh NMMCbMa MJIH TOCJIATh
BUPTYAJIbHBIE OTKPBITKH APY3bsM, MOCIYUIATH XOPOUIYIO MY3BIKY, COBEp-
IIUTh MyTelecTBUe 0 FOPOAaM M CTPaHaM U T.JI.

C momorsio yioboro nouckosoro cepsepa Murteprera (Yandex, Rambler,
Google 1 T.11.) MOXKHO pa3MelaTh CBOU JauuHwvle 0bbsaeienus. JIs aToro
HAJI0 3a/IaTh TIOMCKOBBIH 3aIIPOC U3 KJIIOYEBDIX CJI0B, HAIIPUMEP: «DIEKTPOH-
Has focka oObaBIeHWiT>. Haxas Ha OfHY M3 MOSBUBIIMXCS CCBHIJIOK, B
yactHocTH <«JlecPyks (www lesrulcru), Bel yBUAMTE KAPTHHY, IPHBEIEHHYIO
Ha puc. 6.23.

Bce o6baBAEHMS CIPYIIITMPOBAHBI TI0 PA3JIHYHBIM KaTeropusaM. Eciu Bbt
XOTUTE CAMH OCTaBHTh Ha JOCKE KaKyio-1u00 MH(MOPMALINIO, I0CTe Peru-
CTpaluu cJeiyer Haxarh Ha cTpoky Jlob6asuts o6bsasnenne. Ha sxpane
NIOSIBUTCS CTPAHMI, IIpUBEieHHas Ha puc. 6.24.

3arem HeoOX0AMMO BHIOPaTh HYJKHBIH pasiiesi, HAKUCATh B MOSBUE-
meMcsl OKHe TeKCT cooliienusa u HaxkaTh KHonky JloGasuts. Yepes He-
CKOJIBKO CeKyHJ Baiie oObsiBieHne OyneT pasMenieHo Ha 3JeKTPOHHOMH
JIOCKE M CTaHeT JOCTYIHBIM OFPOMHOMY YHCJIY ToJIb3oBateeil Beemupnoit
Ay THHBI.
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Brcpol 2pya0e0d KOpaGRs HOBOH CEpUL TTpOapEce MOZ-M® HEXOOURGA Ha opdume. fo B 1042
FOHUE 020 2008 K MAG omnpasRmea elle 3 2py3065K TID0ZPECca” CIGHLER CMEH0RUMGE a0, m ne
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Hotmonapneca : Bauta gna Kpymesa.
BOKECTEEM. H OM CHAREHLA JRELCLM, HEKON:IO yorewnod ona Grdem. E 2 Ib Memogmamcia ATeET

Onua u3 GopMm TUUHOIO cepBUca — PErucTpalst U NpejocTaBieHne
TE3UCOB /ULl KOHpeperyuu, B ToM uncie Buaeo. CyniecTByioT KoH(epeHIHmu
caMoif pa3zHO0OPasHOi TeMaTHUKH: 0OIeCTBEHHbIE, TEXHUYECKIE, MEUIIMH-
ckue, obpa3oBaresbHble, HayuHble U T.7. IIpumepom saBisiercs: usBecTHaAs
koHpepeniusa «HpopMaMOHHBIE TEXHOJIOTUHA B 0OpazoBanuus (hilp://

[lonyasgpHBIM JUYHBIM CETEBBIM CEPBHCOM CTaJH JIHYHBIE CAHTBI —
6a0zu. Moxno co3zmaTh cBOM OJsior, HaNpHUMep, 3aperucTPUPOBABINUCH Ha
caiite www.pedsovet.org (puc. 6.26).

Bajkneiiniee MECTO B JIMYHBIX CETEBBIX CEPBUCAX 3AHUMAET JUCMAHUU-
onnoe o0yuenue. OHO MO3BOJSAET BHIOPATH CBOIO TPAEKTOPHIO 00yueHus,
a cpesia chopMupyeT JUIS Bac JKYPHAJ YCIEBAeMOCTH. 3aperucTpupoBaB-
IKCE Ha caiiTe AUCTAaHIMOHHOTO 00yyenus cobozHoro nocryna «CereBoit

Te pasjiesibl, KOTOpble Hanbosiee HHTEPECHEI JMYHO BaM (pHc. 6.27).
WMuTtepHeT faeT BO3MOXKHOCTD YAAJIEHHO OLIEHUTh 3HAHK, IPOaHAIN3H-

POBaTh JHYHOCTHBIE KAYeCTBa, MPO(GOPHEHTAIHOHHBIE OCOOEHHOCTH C T10-

MOIIBIO CAUTOB, IIPEAOCTABJAIOIINX YCIAYTH OHalH-mecmuposanus. B ka-
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ﬁ Bonpocbl U 3agaHnn

1. Kakue ceteBble CEPBHUCH AHCTAHIHOHHOTO 0OYYEHHS BBl HCIIOJIb3YeTe?

2. Hcnoaw3yst cBOH MOYTOBLIH AMMK U yeayry (ailnoodmena, nepejaiire no Hemy
noabopky (oTtorpacuii. |
Cospaiite cBoit 6JOT.

Haiiiire HOBOCTH O HOCHEHUX JOCTHXKEHUAX B 00sacTi uH(OPMAIHOHHBIX
TEeXHOJIOTHH.

5. IlpoiiauTe OHIAMH-TECTUPOBAHKE,

il

6.5. KonmekTHBHbIE ceTeBbie cepBuchbl B MHTepHeTe

B crpykrype WWW-cepBuca st mIpoOKOTO KpPyra MOJb30BaTeIeH
peasn30BaHbl Pa3HOOOpa3HbIe CeTEBbIe YCIYIH KOJJIEKTUBHOIO UCIIOIb30-
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Puc. 6.23. [locka obbasneHuid «JlecPyk»

BaHUS. B Takux cepBHcax MOTYT OJIHOBPEMEHHO MPUHHUMATH Y4acTHe He-
CKOJIBKO T10JIb30BaTesel.

CoBpeMeHHbBIE CPEICTBA YAATEHHOTO B3aUMOJICHCTBUSL — MeaeKoMMYy-
HUKAUUYU — TI03BOJISIOT 04eHb a(hpexTHBHO 00MEeHUBATHCS PA3IMYHOI
uHdopmaiueil. B nacrosiniee BpeMst yoke CTalo HOPMOH IIPOBOJUTH Yepes3
WMuTepuer Takue cpenacTsa yAaJeHHOTO B3aUMOJEHCTBUS, KaK OHJIAMH-
OIPOCHI, a ¢ TIOMOIIBIO BUJEOKaMep — TeJIeKOH(pepeHIiu,

PaccMOTPHM OPraHU3AIHI0 KOMMEKMUBHOZ0 00CYNCOEH U B CETU B PEXKUME
peasibHOrO BpeMeHM Ha npuMepe noprana Mail.ru (hitn://www.chat.ru).

Jlnst Toro yTobsl 0b1maThes B yare (0T aHIL chat — pasroBOp), HYKHO
3apPerucTpUpOBaTLCS Ha CaiTe, NPeJOCTaB/SIIOIEM JaHHYIO YCAYTY, IIOTOM
HabpaTh CBOM COOOIIEHUs U OTIPABUTH MX B PEKHME MOCTOSHHOIO HOJ-
kmovenus Kk Murepuery. Ha axpane nocrossuno 6ymyT uariu oOHOBIEHHS —
9TO MPUXOJISIT BAIIU COODIIEHNs M COOOIEHNs APYTUX IoceTHTe el Jara.
Ha nux MOXHO OTBeYaTh, MTHOPUPOBATh UX, CTaBHUTh Pa3Hble CMANIHKH,
¢ 0c060 MOHPABUBIIMMCS 110JIH30BATEIEM MOKHO YHTH B IIPHBAT-4YAT U TO-
BOpuTh Haeaute. IIpumep yara npencrasien ua crparuie (hiip://chal..
chat.ru/) (puc. 6.29).
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& Hynna np o, Mw.n. L=l T n“mn [T Cbopyackanie, dDeEGcHHE, NMACHATEPHAN,
1 MOHBULEHHE, 3Dy EaRHAL HOARMEMHOCTE  Tap A, VNAKOBSS B Taps, BREKTPOHHRS W ﬂ'*N"‘F'
¥onyri aramcTe w pranTopas, (pouee ; TornMEs, HEETENRGAYET, HiMHI B

o PABOTA W OBPASOBAHAE  nposswnasnocn, Bamosa ximins,

AraHTL, CoTanM, BaT cNay HanuKon, fasymii HE WieaHow ApoHIEATES, "ﬁm 25
| paEm. MapkamHr W paxnaus, Mesuuns, @ M ! i =1
3 ereo, M i PAGOTE B HHTRRHAT, Anote calitas, E - kaumapume, Cozastne
mem; CaRpaTaps, CRBURaRMers MK, . Mposstiaepes, Teopdecms - ‘memyecTio, Pac
Topreans, Tpanenopr, Npousacaces, Hixanapa, Way i repuar, SnexTpammsie RHBE, I'Ipn-l ¥
Grznne, Macraps no pancHTy, KpHerL diHano, . mnTepueTe £ S ;
KinonporaseacTss, KyphopH K ENeATORL, EaiEcEan m W
srEHTETRS, Ba iR, i : :
udhunmui umm«ui, nm. : - Kocwaraka, Napdeuapys Maauun

CrpanTensHu pakore, crpniin;upmu,_ s
CrponrensHos cbopyaoeanie, Aamawadm,

coo0IIeH s, 3BYKOBbIE CHIHAJIbBI, KaPTHHKH, BA/leo. C IIOMOLIBIO CJIY)
MIHOBEHHBIX coobuienuii SMS nepenaercs na nomep rtenedona Bill
abouenTa, npuyeM copeprenHo GecriatHo. OHH MOTYT TaKsKe TIPUMEI
CsI ISl OpraHusaiuu Texekondepenmumii. [lis aToro BUga KOMMYHH
HeoOXoMMMa KIMEHTCKAs MPOrpaMMa, TaK Ha3bIBAEMbIH MecceHoie))
aHIJI. messenger — Kypbep).

[TImpoxoMy Kpyry [oJib30BaTe el W3BECTHbI HEKOTOPBIE MOILYJIsi |l
cern obmena coobmenusimu, Takne kak 1CQ, MSN, Yahoo!. Kaxul
9TUX ceTeil paspaboTana OTHEJIBHON IPYNIOI PazpaboTunKOB, HMECT (
NeAbHBIH cepBep, OTIMYAETCsI CBOMMH IIPaBUJIAMH H OCOOEHHOC T
Mesxy pasiuuHbIMU CeTMU 0OBIYHO HET HUKaKON B3aumocssaau. T
obpasoMm, nosszoBateib cetu [CQ He MOXKET CBA3ATHCS € TOIB30BAT
cet MSN. Oxgaako HUYTO He MeIaeT OBITh OHOBPEMEHHO ITOIb30BATE/]
HECKOJIBKUX CETeid. r

Ilopran Mail.ru umeer cBoio ciysx60y MrHOBEHHBIX cooOmenuit — Ml
Arent (puc. 6.30), mpuyem noJb30BATENIO IPEJOCTABIAECTC BOSMOIKIOL
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DEHLIMINA
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dopym %

W MumuciepciRo oGpasosaunn W Ray PocomickoR

Yonrana yHacTHR 8 wwm

Mo paHLIA
[ B pamiax xonrpacca wonbepeHL. .
KOMBEpeHLIMY
FUNORWR YISCTHA B - XV ExerogHan
e MeMayHapoaHan KoHgepeHuns- “ﬁm
oo sdsmnc igte eeicraeka (" U TO-2008")
I PN KamTeT 6-8 HoAOpA 2008 roga, r. Mockea s apm e
L0 Hac vyt | |-eubepureron-¥ -
o WAEM KOHDEPEHLINM HTO . o
I-llnf:pu!!r ana WTO - HoddepewumA-suicTaskd  Vindopmaumonibie | connacka | ”’ ]
WHTPOEEETA TEXHONOTMN & oBpasoeanim”. MM RO b b
TEXHOMOIMHN B £

Mnan MOSAPO

HHEBOPMALMOHHO- g snmm.q
e

A Pl S AT Pty

WTO -  TMocroasso gelcreysouud

1o, 6.25. CaiT KoHdepeHLnKn «MHPOpPMaLIMOHHbIE TEXHONOMMK B 06pPa30BaHU»

VUINHOBUTD KJAMEHTCKYIO MPOrpaMMY Kak Ha KOMIIBIOTEDE, TaK 1 Ha CBOEM
MobuabaOM Tesedone i kommyHukarope. Mail.ru Arent (hitp://agent.
Wolru/ru/)y copmectum ¢ Hasbostee niony sipaoit cetsio ICQ (http://www,
‘l[.rnm,_{) (pHc. 6.31}.

Mobuassbiit Mail.ru AreHT KpoMe BCero mpo4ero mpeaocTaB/IsieT MOJb-
JOHATEI0 BO3MOKHOCTD paboTaTh €O CBOEH 3JIEKTPOHHOM IIOYTOM € T10-
HOnibI0 MOBIITIBHOTO TeseoHa.

(Dopym — aTo KostekTuBHasi hopma obmienus Ha caire. Kaxmnoe co-
ubinenie Ha (popyMe MMEEeT CBOEro aBTopa, TeMY W COOCTBEHHOE cofepiKa-
e, Kax npaBuio, (popyMBI IMOAPA3AENAIOTCA Ha TEMbI, U KaK/Ibli Ball
U1neT OyAeT 4acThio 00IIEro OTKPBITOrO 00CYIKACHHSI ONpPe/IeIeHHOM TeMBL.
ILpyr Tem opymoB HuYeM He orpannyen. Eme oana ocobennocts Gopyma
{OCTOUT B TOM, 4TO He 00513aTEJIBHO OTBEYATh B PEXKHME PEasIbHOTO BpeMe-
it ‘T'eMBbI M OTBETBI XpaHATCS B TeUeHUEe HeOTpaHHYeHHOro repuoja. Ects
(h0pyMBI, CYMECTBYOMUE 10 MHOTY JIET, M HECKOJIbKO JIET MOXKET HITH
nheysKmeHe ofHoM Tembl. B xadecTBe mpumepa mpusesieM dopym «HH-
ijopmanmonseie TexHogorHu B o6pasoBanuu» Ha caiite http://pedsovet,

i/ forum/.
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Aapocy | 68 Hitp:jlpedsovet.crgfbiogs] « 1 31 Mspmue iig-

CIBTE. ¥4OTTIIRLL

ITEJICOBET .orG oo AT
HiMpos NpOCTPERHCTED DHpasoakia LORO0E

T e e e A S B

| CTAPTOSAR | HOBOCTH | KADEMDAP = CEKLBM | KOMCYILTAURM | MEJMATEKA | DOFYMH n YMACTHVIN | MOR NP0 | FOMOWS |

L5 Onane s

1

Brar-yepwourie. Baornpe, & BT i
j’ NudHbIiA 60T Ha TIEACOBETE.  Crurmaunmnraprras foce e Enoe ccwma. Nporro tooe  Oniguars onor £ |

f THETH FETOR WEIR B0 AT OMECaEEE B0
Dnafer Desenns Cuacnops, i oo MEXADMIO W ONNOCSIG BROMS.

Bearo roron: 79, aanuceh: 521, Wousih Gaor: hig fnar NS T
T Watnmeioe
[T Jeti BOWH

1849-1945 rofes - HE TONBAD NATH AN 1 E0HLA BEnnKod B0k, HO W NEDELIE YETLIPE FOMLa MOBR HHIHK, CAYTHE MOK FOCNGMNHEHMR O HI, THYQHD OTAENATE 0ipads
peantHes naaed, saued o cofemuh or cemelinu nerew, Ho Baconopro, vTo @ NepioHEIaneHo Moed aHm <=

1 Bops S BAn 40 goMpGTaDN )

Hiapansta dnoe Coofuetl Boumorrapses [eccvomnor Dosnepdos sopfopuse
HypHan ana Yeraneu Yuutened i 369 B707 JRTE200E AN
&l o B
0 HEID pidanses Pogurens &
Exoris Kpfargs

 VnanengyansHeii cTunk neaaromueckon ‘ $ * e

ATENEHOCTH. YTo aTo Takoe? Kak 3Toro AocTm4e? mm
BW0T ANA YONNET M Apyaed, TeX, K10 MHTepecyeTcA npolnemod “Kax cTams BRARRnMeCEnd .,
NPESECEMOMATOM B CEODM JoneT KoK STATE MarTepomT dpepgg Hans

Puc. 6.26. Co3pgaHue 6nora Ha cante www.pedsovet.org

Baaumopeiictsue smozeit B HTepHETE TOMMMO 0OIIEHHA 110 HHTEpecaM
UMEeeT U JIEJOBOI XapaKTep, CBSI3aHHBIH ¢ paboTOil MK ee ITOMCKOM, T.e.
9TO B3aUMOJEICTBHE € IMOTEHIHAIBHBIM paboToaarTeiem.

B ycaoBusAX COBpEMEHHOTO PBIHKA TPY/la pesiome, T.e. CBeJleHHs O COo-
uckatesne paboTel, HUMEIOT 0YeHB DOJIBIIOE 3HAYEHHUE, TTOCKOJIBKY TepBOe
BIleYaTJEeHHE O coMcKareJe y paboTojaresst CKIAbIBAETCS KaK pa3 Ha
ocHOBe MH(OpPMAIWH, cofepsKalieiicsa B pesiome. Koneyno, MoxHO Ha-
MHcaTh pesioMe B MPOM3BOJIbHON hopMe U mocaarh JHO0 2JIeKTPOHHOM,
nnbo oberuHOoIt movToii. Ho mydnie Bce-Taku ciiejoBaTh ONpeAeIeHHOMY
mabsony. Ecin el umere pabory ¢ nmomousio Murepuera, To Ha cie-
HMATM3HPOBAHHBIX CalfTax, HampuMmep www. job.ru, www.superjob.ru,
www.rabota.ru, dopma pe3ioMe BaM IpeIaraeTcs, OCTAETCSA TOJBKO 3a-
IOJTHUTE 1MoJsA. B KauecTBe mpumepa obpatuMcs K caiity www.job.ru
(puc. 6.32).

B nepByio o4yepesb He0OXOAMMO WIENKHYTH 10 cTpoke Cospnaiite pesio-
me (puc. 6.33).

Hasnee, 3a110JIHMB YKa3aHHbIE 110J1s, ClelyeT HakaTh KHONKY CoxpaHuTe
(puc. 6.34), Torna pesiome nonazgeT B B/I i 6yer A0CTYIHO AT IPOCMOTPa
paboToaaTesm.
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KMPUAA u
MEG®OAMUM

JHAHWA DD BOEM®

1 Yyamuitca : Tepres LA

e ..h. - il
ArmmapartHela cpagocTaa
apm
| 1.1, MaMepedue M KOAWPOBaIHHE ® 1. ApxmrTexrypa
HHpOPMALKHYT

® 22, YerpoiicTea oeofa-ouB0Aa

el S~ T =

MporpamwHos 1, AnropyTMAIBLWA
. ofachneusana ofwyearo it W NPpOrpamMMUupoRRHEe
A HBRHAAMEHNR &
A 3-1.:‘__.-'
8 31, OnepaynoHHEE CHCTEME @41, OCcHOBHBIE GNTOPHTMMHYEECKHE
Windows CTRYKTYPE M THNODBIE KOHCTRYKUWA
B 3.2 Cucresds ofpafoten Texcros MPOUSAYPHE L SARKOR
350 p NPOrpaMMupoBaMnA
3. CHCTEMB KOMNBHTERHD B 4.2, Mpougnypsl u dyHELRN
rpafukd Moy

Puc. 6.27. JluyHaa cTpaHvua nonb3oBaTtena Ha cante hitp://webpractice.cm.ru

ITapasiebHO C HPOCTBIM Pa3MeEINIEHUEM Pe3IOMe, /sl TOrO YTOOEI
NOBBICUTH 3(PEKTHBHOCTH MOMCKA, MOKHO ITPOCMATPUBATD HA HTOM Ke
(v momobHBIX) caiiTe MMeloIIHiics OaHK BaKaHCHH, H eCJIH KaKas-TO U3 HUX

BaM IIPUTJISHETCS, BEICJIATDH Pe3loMe Ha dJIEKTPOHHBIN ajpec paboTomaTess
(puc. 6.35).

*] Bonpocbi u 3apaHus

1. Yro Takoe TereKOMMYHHMKAIMH?

2. Yro npezcraBasaior cob0i CepBHCH KOJIEKTHBHOTO B3AUMOJIEICTBHS 0JIB30-
pareseil Murepuera?

3. BoiinuTe Ha OZIMH U3 CATOB, OCBAIIEHHBIX TOUCKY PabOThI, COCTABLTE PEIOME
10 TIpe/iaraeMoMy mabJIoHy, OCYLIeCTBHTE MOMCK B GaHKe BaKaHCHIL.

4. 3aperucrpupyiiteck u npumMuTe ydactue Ha dhopyme «Mudopmanuonnsie
TexHosoruu B o6pazoBanuns» Ha caitte hitp://pedsovet.org/forum/,

12 Mndpopmarika u MKT 321




PHHLLD S

BHINMAHWE!
> M0

ON-LINE TECTBI JIJI5X
ABHTYPHEHTOB

AGETYRHE TECTH N0 CRSAYIOWMH NPEAMETaM:

e MaremaTika; @uznka, Buonoris
® Pycciwi Agkik; NUTepatypa; AHCMNACKII A6
* Weropus; OGwecTBOIHANNE i

Puc. 6.28. OunanH-Tectsl EM3 anst abUTypueHToB -

No6po noxanoears B 4ar! A B RIGTEIiDORATRER B ChAtRD
Bl nonani Ha "roesopunsHed” cepaep noprana ChatRu

18 ToND, YTOEE BOATH BYAT, Bk HEOM:OIMIA0 HMETE
JAPETMCTPHDDSBHHER BKEYHT HA CEpBEpe. ELM 0 y Bac ywe ecTh
{(HANgUMED, ECNM Bal NONEFYETECH NOMTDN Chat RU v JEMMHTE ¥ Hat
£B0ID CTRAHKMKY] - TO B MOXETE WENONLINEATE Baw AOMWH M NapoL,
ECNW %2 20EyHT3 y BAC BUE HET - A00P0 NONEANDEATE HA LTRAHMLY
DECMCIDALNE.

Nocne o83 b SAT Dol YERHTE CIUCOK KBFAN0D (KOMHAET) w873 0
HAOARLHCA B H AL, Bol M0METE D0paTe ARDOA KAHAR NO CRGENY
WEMOTDEHIED (AN ADCTYTIS HA “BETE EIHANOE MOKET NOTPRGCIATLER

) M HEETE Ok . Taese Bl vAEETE BOMADEHICTE COBNETH:
CHOR COBCTEERRRA KaHan,

MOMHMTE, 4TO HE KAA0M KEHARE 4ATa MORYT GulTe SO0 NOEEUAE 1
HOgas! OOWEHHA (HANDWIAEH, HA K3HANE O NPATPAMMHDDDAHKK MOrYT
DeaTh JANPEILEHS PAMNOBOOE C LEABD NOMAKIMHTECA ¢ AEEYWO0R, MW
#asdopat).

NpaKTVHECEM Ha BOER KBHANIN HE NDHEETCTEYIOTCA, HELEHTYPHEE
BRipasered, OCKOPANEHMA, JHCEDHMHHALRA NO PACOBOAMY, NONBEDMY,
ATHISECRIARY, PEMITHOGHOMY, mm% npuzHakam, Takee
HEMENATENLHD My Gnersige DOCyHAEE B SAMIHHCTPALHN “aTa ~
ANA ITOND BCTE NEPCOHANIEE COOOWEHKA. MpAono 3ANPETa 0letH0
BT, MO CCAM Bl RENSETE YTO-TO MY BRLLENEDEHCDEHHOMD — HE
YRMDAARTEC, CCRM DAEYT Bas 3260MT LOCTYT HA HERDTORHIE KAHAMM.

Hlenasm npraTHo nooBuarsen!

Puc. 6.29. Bxon B 4at mail.ru
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0 nparpase Sarpya-Th TenethORHER IR0HKH

r""

- MathuNmr55
'@nmoﬁu&m :emge

Puec. 6.30. Mail.ru Arent

5. BocnonbayiiTech MOOUIBHBIM TeeOHOM /IS TOJTYYeHHS SJIeKTPOHHOMN OYTHI
CO CBOErO MOYTOBOIO SAIIUKA.

il MpoekrHoe 3ananune
[IpoiiauTte caMoCTOATEILHOE TECTUPOBAHKE Ha caiiTe CeTeBOro NMPakTHKYMa 110

uHpopMaTuke hitp://webpractice.cm.ru, HCHONB3YSA YPOBEHD 2 U BCE TEMbI KypCA.
Onenure CBOM 3HAHUA.

6.6. Mpumep paborbl B Tenekorlqaepenuuu Ha OCHOBE
Skype

JucTanuMOHHbIEe TeeKOH(EePEeHIIUN YacTO MPOBOASTCS C OMOIIBIO
nporpammbl uHTEpHET-Tenedonun Skype. ra nporpamma cBoboxHO pac-

npoctpausierca (http://www.skvpe.com). Urobsr 3arpysuts Skype, Hago

poiiTH 1o ceblike 3arpyaurb Skype u janee BiOpaTh yeTpoOUCTBO (KOM-
nbOTEP) M onepanuoHHyio cucremy (puc. 6.37).
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B KapTwHkn Buaeo ICQ.com  Miogm

Nonynapueie sanpoce::  Holiday insurgnes  Romantic weskend

CKadare

ICQ 6.5

Ha DYCCKOM &

ICQ Lite 'y
ICQ2Go o

Puc. 6.31. Cait www.icg.com

Janee Hy»kHO BbIOpaTh KHONKY 3arpysuTh U 3aperucTPUPOBATHCA.

st paboTel ¢ porpaMMoil HeOOXOMMO MOJKIIOUUTH K KOMIBIOTEPY
MHKPO(OH M HayIHUKK (PEKOMEHJIyeTCsl MCIIO/Ib30BaHUe «TapHUTYDPhI» —
HAYIIHUKOB, COBMEIEHHBIX ¢ MUKpodorom). [liis nepemauun Buaeouzodpa-
KeHnsi HeoOxomuma Jiobast web-kamepa co snaukom Skype Ha KopoOke.
Wuorpa web-xamepa Moxker ObITh foM0/IHEHa MUKPO(OHOM € HAYIIHUKAMH.
MunumanbHsie TpeboBanus 1Js1 web-kaMepbl cMOTpPUTE B €€ WHCTPYKITHH.

Yeranoska Skype Ha xoMmmnbioTepe He BBI3BIBAET 0COOBIX CJIOKHOCTEH
M OITHCAHA B MMEIOINUXCsI Ha caiiTe pykoBozcTBax. Heobxoaumo muinb 06-
paTUTh BHMMaHHe Ha BeIOOp mMmeHH nosan3oBatesisa Skype (Skype Name)
TNIPY CO3/IAHIH «HOBOTO MoJb3oBates» Skype (Skype Account): Bbl 1071K-
HBbl BBECTHM B COOTBETCTBYIOUIMX IIOJISIX CBOE IOJIHOE MMS, A TaKKe MM
nosb3oBaresst Skype, uHOI 0T 6 10 32 CUMBOJIOB, 110 KOTOPOMY JAPYTHe
MOJIH30BATEIM CMOTYT OJIHO3HAYHO HAWTH Bac 1Jis CcBsI3u depe3 Skype.
Pexomenyercst Takike yka3arh Takue JaHHble: e-mail, crpany, ropoa u poj-
HO# SI3BIK — 9TO MOJKET CYNIECTBEHHO OOJIETYMTh JAPYTHM IMOJIb30BATEISIM
IIOKMCK Ballell KOHTAKTHOH MH(MOpMAaIHu.
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Puc. 6.32. Nouck paboTtbl Ha calTe Job.ru

Hacrpoiika nporpammbl Skype goctatouno npocra. IIpu ucmosibp3osa-
HUM MUKPO(OHA ¥ HAYUIHMKOB CJe/yeT HACTPOUTh I'POMKOCTb 3BYKa
W YYBCTBHTEIBHOCTh MUKPOGOHA, a 3aTeM IPOBEPUTH paboTy € Mporpam-
MO¥, COBEPIIMB TECTOBBIH 3BOHOK 110 M3HAYAJIBHO MPEAYCMOTPEHHOMY
B Skype konrtakty «TecT-3BoHOK Skype» (aBTOOTBETUMK, TIpe/iaralolmii
TOCJIe CUTHAJA 3aTHCATh TPOU3BOJIBHYIO TOJOCOBYIO (hbpasy, a 3aTeM mpo-
cayuiath ee BocupousBejaenue). /st coBepmenus 3sonka uepes Skype
moctatoyHo Bhibparh B okHe Skype Bxiaaky Kourakrst, 3arem tpebyemo-
ro abonenra (B gaHHOM ciaydae — <Tect-3BoHOK Skypes) H IIeIKHYTb

MBIIIBIO TT0 KHOTIKE 0; IIETYOK MBIIIBIO 110 KHOIIKE W 3aBEpIIaeT 3BOHOK
(puc. 6.36).

Hacrpoiixa paboTs! ¢ unpoBoil BUICOKAMEPOIi IIPOU3BOJANUTCS HECKOJIb-
KO CJIOJKHEE ¥ 3aBHCHT OT KOHKPETHOTO THUIIA BHEOKAMEDHI.

Hobasnenue xonmaxma. Jns cesisu ¢ abonentom Skype, 0CyHIecTBIsIO-
MM MHAMBM/yaTbHble KOHCYJIbTAIMK WIM NPOBOASAIMM 00UyIO Tele-
KOH(DepeHIHo, HyKHO OyneT 100aBHTh €ro B CBOM CITUCOK KOHTAKTOB. [[Jist
9TOr0 HEOOXOUMO!
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Puc. 6.34, CoxpaHeHue pesiome
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FagHan Hafr EaKaHcHn O gapsapa KiduHer ColcKaTens

Tnasnan » =eouiy
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| PHHEHCOBA ROHTRO N
By“rantepna, ayauy Sl PHHAHCOBME HEHSIAHEHT
BarKkK, HHBBCTHLIMHA, RH3AHE G o] UsHvne Gyrars
KoHCanTHHr, CTRPaTernueckos paganine DMOHOHHUECKHE BHRAHE
e T gt A PTG v A R

A

Puc. 6.36. TecT-3BOHOK Skype

» BBIOpaTh B raBHoM MeHIo Skype nynkr Konrakrsi, /lo6aBurs HOBBII
KOHTAKT,; ; !

© B OTKPBIBHIEMCSI OKHE 3alOJHHTh OJIHO WK GoJjiee U3 U3BECTHBIX BaM
TOJIeH, MOCJIe Yero aBTOMATHYECKHA HAYHETCA [TOMCK KOHTAKTa;

® IEJIKHYTh MbIIbI0 Ha KHONKe [locMoTpers — mosiBUTCS Tabnmila BO3-
MOKHBIX aO0OHEHTOB;

* BpIGpaTh B TabiuIle HYKHBIH BaM KOHTAKT, LIEIKHYTh MBINIBIO [0 KHOII-
ke Jlo0aBHTh KOHTAKT.

B pesyabrare B okHe Skype Ha Bxiaake KouTakTsl nossutca crpoka
C yKa3aHUeM UMEHH COOTBETCTBYIOMEro aboHeHTa.

Buoeozsonox. Korsia aboHeHT HaX0/IMTCS Ha CBsI3H, 3Ha40K Skype ciieBa
OT €ro UMEHU HMeeT 3eJIeHbIH 1BeT (¢ 6eJBIM CHMBOJIOM <«ranodkas ). Ecan
aboHEeHT B 3TOT MOMEHT cBOOOJEeH (He BeJeT pasroBop), Bl CMOKeTe 00-
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BHacTH oelkril Ha cYeT B Skype Brog e Shype P TAEs

W DYHELMIN - SarpyanTe Skype Ueded - Arcecoyapel BhTHec o Nognepika vm

Komnbiotep MoBunsHbid  Tenesusop

Skype
Ballie Mindows Androtd Panasonic
6H3He g M iPhone Samsung

Linux Mokia
FlONHBIR Kok Jarpyaxa Guanec- Sony Ericsson
diyHEUWOHAR BERCHH Skype Ha Tenedgonax
nofL30EaTe!s e

Skype Mowe
FhasHan CTpaHMUE pasiena "JanmysuTs Siype®

| ST IR

© eee. O " i

A e— .

Puc. 6.37. 3arpy3sxa Skype

IaThCs C HUM U BUJIETh €r0 B OKHe Skype B Kajipe nH300paskeHus: ¢ BUEO-
KaMepbl atoro abonenta (puc. 6.38).

[Iposedenue 20n0c08vix menexongepenyuil. I1pu opraHuzauu KoJiek-
THBHBIX 00CYX/IeHuil Beayuwmii cosmaer B Skype or/ie/1bHYIO T0OJI0COBYIO
TeJNeKOH(DEPEHIINIO, K KOTOPOH MOKET TPUIJIACHTH HECKOJIBKO aODOHEHTOB
U3 CBOET0 CIMCKA KOHTaKTOB.

JLsist 9TOTrO BeAyIemMy HeoOXOMUMO:

¢ B yKa3aHHOE BpeMsI [POBe/IeHUsI TeJeKOH(epeHIIuu BKIIOUUThL Skype;
HaJeTh TapHUTYPY (HAYIIHUKUA ¢ MEKPO(OHOM);

s BBIOpaTh nepBoro aboHeHTa ¥ HavYaTh ODIIEHHUE;

® BOWTH B CIIMCOK KOHTAaKTOB M TeJEKOH(EPEHIHIi, T00UepeaHO BhIOpaTh
HyxHOTO aboHenTa u <«/[00aBUTH B PasroBoOp», IEJKHYB 110 COOTBET-
cTByIOIEH KHOIKe (cM. puc. 6.38).

[Tocse Boinonnenus coenunenuii 8 okue Skype 6yier orobpakarbes
CITHCOK BCEX yYaCTHHKOB JaHHOU KoHbepeniuu (puc. 6.39).

Skype npemocraBisgeT BOSMOKHOCTD CAYIIATH BHICTYIJIEHUS BE/YILETO
WUIH JIPYTHX YYACTHUKOB KOH(DEPEHIIUH; eCH eCTh KeJaHHe MOMPOCUTH
CJIOBA, HY)KHO LIETKHYTh MBIIIBIO 110 KHOIKe IlonpocuTs cjioBa B BepxHeii
YACTH CMHUCKA YYACTHUKOB — Ballle MM TOSBUTCS B CIHCKe OXXUIAIONNX,
¥ KOTJIa JI0 Bac MOMIET ouepesb, BBl CMOJKETE HAYaTh BHICTYILICHHE.

[Ipepsath yuyacTre B KOH(EPEHIIHH MOKHO [PH ITOMOIM KHOIIKH W&,
B atom ciydae Oyaer npesioskeHo (ecau BbI HE OTKJIIOYHJIN €r0) OKHO CO
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Puc. 6.40. OCHOBHOE OKHO SKype: KOHTaKThbl

CITMCKOM BCeX YYaCTHUKOB KOH(epeHIHH, C
I[IOMOIIBK) KOTOPOTO BBl MOJKETE, IIOMETHB '
coorBeTcTByIOlUe raxku, 106aBUTh TEX
[q — : WJIM MHBIX YYaCTHUKOB B CBOM CIIMCOK KOH-

U&jﬁ Eche | Sound Test Service

TAKTOB /U151 IOCJIEYIOLIETO MHANBUAYATLHOTO
obuienust yepes Skype (puc. 6.40).

Jlsis1 Bo3Bparta K CIHMCKY Bamux aboHeH-
TOB HeoOX0/MMO cHOBa BEIOpaTh B Skype
BKJIaKy KOHTaKTBL

Yam-pexcum. B nononnenune x roaoco-
BOMY OOIIEHMIO KOHCYJIbTAaHT MOJKET IpH-
IJIACUTh Bac MPHUCOEIMHUTHCSA K OPraHu30-
BAHHOMY MM TPYIIIIOBOMY 4aTy, MO0 BbI MO-
JKETE BBI3BATH 4AT-PEXKUM JUIsI ITMChbMEHHOTO
OOIIEHHUS C KOHCYJIBTAaHTOM M (MJIN) JIPYTHMH
yaactHuKamu. st aToro caenyer BeIOpaTh
B criucke aboHeHTOB Ha BKJanKke KoHTaKThI
JKeaaeMoro aboHeHTa, MEeJKHYTh MBIIIBIO
Ha ero KHOIIKEe M B IIOJIE YaTa BBECTH TEKCT.
3aTeMm ortnpaBuTh ero, HaxkaB Enter. /lanee
HYKHO JIOXKAAThCS OTBETA M NPONOJIKUTh
obmeH Tekcramu (puc. 6.41).

IIpocMaTpuBaTh HOJIYy4YeHHbIE CO00IIe-
HUA MOMHO B BEPXHEM OKHE, 4 IMHCATH CBOH C.UD'SIHEHHH — B HHXKHEM
oxHe. EcTh TakKe BO3MOKHOCTh J00aBASTh B CO3JAHHBIN 4YaT APYTUX
aboHEeHTOB, epechbliaTh (aiabl IPYTUM YYacTHHKaAM 4aTta u np. /las co-
KpalleHHA TEeKCTd B 4aTe HacTo HCHOJIBB}’I’DTCH CIlenMHaJdbHBIE 3HAYKH —
«cMmainukus>. (puc. 6.42).

“} —rees gacec
f}’?ﬁi _..fmﬁﬁ%-&igz L

gi:z"&'l'.‘-;ﬁﬁm&amaiwﬂdﬁrﬁ::-” pE A j
o e o R B R AT T i i

il NpoektHoe 3agaHue

B pexume renexongepeHIHH, 4aTa WIH TOJ0COBOH KOH(MEpPEeHIUH IIPOBeHTe
KOJUIEKTHBHOE 00CcyskaeHne 1o npobiaemam ucnonb3osaiua MuTepHeTa B 10CyroBoi
JeATeNBHOCTH, UCIIOJIb3Ysl MHCTPYKIHMIO, ONMCAHHYIO B naparpade.

6.7. CeTeBan 3TUKa U KYALTYpa

Ocoboe 3HaYeHME PU UCIIOIb30BAHUN KOMIBIOTEPHEIX ceTell mpuod-
peraeT ceTeBas KyJbTypa, B TOM 4ucje aTHKa obmenus B cetu. O4yeHpb
MHOTHE ceiuac cBA3bIBaAOT HH(pOpPMaLMOHHOe 061ecTBO nMeHHO ¢ HTep-
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Puc. 6.41. OkHO 4aTa Puc. 6.42. CHMBONbI «CMaMMMK»
ansa vyara

HETOM KaK OCHOBOH HOBeHIIMX MH(OPMAIMOHHBIX OTHOmeHWH. MuTep-
HeT — 3TO OOBEAMHSIONIEe HAYA0, ¢ KOTOPOro, cOOCTBEHHO, U HAYAJICS
nepexol K uHpopManmoHHOMY 00IIECTRY.

VuuThiBas HeYIpas/IsseMblil, IIOCTOSIHHO PACTYINMI 00beM caMoil pasHoil
ungopmanuu B MHTEepHETE, 3THKE B HEl NpU/aeTCs HEMATOBAYKHOE 3Ha-
yenue. C KaxIbIM JHEM Bonpoc 00 aTuyeckux HopMax B MHTEpHETE IpH-
obperaer Bce GOMBINYIO aKTyaabHOCTh. Benb st Toro, urobbl MurepHer
CTaJl IIOMCTHUHE CPEeICTBOM MAacCOBOI KOMMYHUKALIMY JII0/el, HECOMHEHHO,
HYIKHO TIPUAEPKUBATHCA OOIENPUHATHIX 3THIECKUX HOPM M I[€HHOCTEN,

WuTepHeT Kak CPeaCcTBO MACCOBOW KOMMYHHMKAIIMM JOCTHUI TAKOTO
YPOBHS PasBUTHUSA U BO3AEHCTBUA Ha OOIECTBEHHYIO KU3Hb, KOTOPbBII
TpedyeT ToCy[apCTBEHHOTO BMEIIATENBCTBA B BU/IE TIPUHSITHS 3aKOHOB, Pe-
TYJIUPYIOMIMX AeATEIbHOCTD, CBA3aHHy0 ¢ MHTepHeTOM, 100 rocynapcTBo
BBICTYIIaeT 3alIUTHUKOM CBOMX I'pakjlaH, B TOM YHCJIE U OT HeKayeCTBeH-
HON wian amopaiabHoil uHdopmanuu. OHAKO U IPOCTHIE M10Jb30BATENH
CeTH He JMOJKHBI 3a0bIBaTh 1po aTuveckue Hopmbl. Ceituac B MnTepHere
CYHIECTBYET JOCTATOYHO MHOTO CalToB, OJIOTOB, YaTOB M KOH(epeHIni,
HNOCBANIEHHBIX AaHHOMY Botpocy. [lo MHeHu0 DONBITMHCTBA HCCAeI0Ba-
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Tesel, fanHas npobjemMa oueHb BajkHa Kak Juid 6ojiee yrnopsiloueHHOro
Pa3BHTHA BEEMHDHDﬁ MayTHHBI, TAK M OJI5 CTAHOBJICHHA HOBOTO BBICOKO-
MOPAJIBHOTO YeJI0BeKa — 4JeHa WH(MOPMAIIMOHHOTO 00IIecTBa.

B nenax onpepeneHusi HalpaBjieHHUs TAKOTO PEryJIMPOBAHMS B Psjie
CTpaH 65[.]']1'1 NpOBEACHLI CIIENMAAJTIBHEIC HCCIEA0OBAHMA, CO3MaHDbI Dﬁ]lIE{:TBEH-
Hble 00benuHeHns, pa3pabaTeIBaIOTCs KOJEKCH IMOBejieHnust BO BecemupHoi
ceTH, MPUHUMAIOTCS 3aKOHbI. Bce yrnmoMsaHyTbie JOKYMEHTBI JOCTYITHBI
B MlHTepHeTe, YTO /1eaeT U3IUIITHIM UX TIepecKas Wi MoAPOoOHEIH aHaIu3.
BmecTe ¢ TeM KpaTKag MX XapaKTepHCTUKA JaeT BO3MOKHOCTD IIOHATH Ha-
NpaBJIeHKHS PA3BUTHUS CETEBOTO 3aKOHOATENBCTBA, STUKH U OITBITA PETyJIn-
poBanus Murepuera. UnrepHanuonaneras npupojaa MatepHera mo3sos-
T YTBEPKAATh, YTO MPOOIEMbI 3aKOHOAATEILHOIO PEryJIHPOBAHUSA NesATEb-
Hoctu B Cetd HOCAT Oﬁll.lldf:l XdpPdKTED H OJHMHAKOBBL JJIs1 BCEX CTP4AH.
U umMeHHO 03a00YEHHOCTD TOCYIAPCTBA TIEPE]] TIEPCIIEKTUBOIN HMETh PsJIOM
¢ coDO01 TaKkoi HEKOHTPOJHPYEMBIi OpranusM, Kak MHTepHeT, crocoOHbI
BAHATH Ha CO3HAHME T'DAMKIAH, nnﬁymae*.r dKTHBHO MBICJIANIEE MHPOBOE
co00IIECTBO K MPaBOBOMY PErYJMPOBAHUIO CETEBBLIX OTHOIIEHWI, B TOM
HHCJAE CO3MdHHIO U ITOOOEPIKKE Cemesou IMUKU.

MHTepHET CTAHOBUTCS TOTAJBHBIM B IJIAHETAPHBIX MaciiTabax HCTOY-
HHKOM BCEBO3MOKHEHIIeNH nH(opMalii U cpenoil HHTepaKTUBHOIO 00111e-
Hust. C Pa3BUTHEM HHTE]JHETEI B DE’IHKO,E[ BXOJIUT IMOHATHE HIMUKEMA (GT
aHrJ. net — ceTh M etiquetle — dTHKET), 0003HAYAIOIIEE COBOKYITHOCTD
TIPaBWJI, CJIOKUBIIUXCS CPEIM TOJIb30BaTee raobansHoi ceTu. [lepBbiit
Koodexc xomnviomepnot amuxu 6ul1 paspadboran B 1979 r. 8 CIIIA. Tlpu-
HATHE KOIEeKCca 61::[.?10 HpUﬂHKTOBHHO IIOHHMaHHEM TOIO, YTO HHIKEHEPHI,
yUEeHbIE W TEXHOJIOTH PEe3yJIbTaTaAMHU CBOEH JNeSATeJbHOCTH OIPENesIOT
KaueCTBO U YCJAOBHS XKM3HH BCeX Jofieil B MH(OPMaIMOHHOM 00IIecTBe.

IMpuniMmamMu, paspaboTaHHBIMM B PaMKaxX KOMITBIOTEPHOM 3TUKH, SIB-
JISTIOTCSI:

o mauna wacmuou susnu (privacy) — IPaBO YEIOBEKA HA aBTOHOMHUIO
1 cBOOOJY B YACTHOM JKM3HM, IPABO HA 3ALIUTY OT BTOPJKEHUS B Hee
OPraHOB BJIACTH M JIPYTHUX JIOJIECH;

o mounocmy (accuracy) — coOJII0/leHHe HOPM, CBA3AaHHBIX C TOYHBIM
BBIIOJTHEHHEM MHCTPYKIME 110 9KCIIyaTanuu cucrteM U obpaborke
HH(OPMAILMH, YECTHBIM M COIIHAJIbHO-OTBETCTBEHHBIM OTHOIIEHUEM
K CBOMM 00OSI3aHHOCTSIM;

o yacmmas cobcmeennocmy (property) — HEMPUKOCHOBEHHOCTb YACTHOM
cOOCTBEHHOCTH — OCHOBA MMYIIECTBEHHOTO TIOPSIAKA B 9KOHOMHUKE,
CienoBanue 3TOMY NPUHIUILY O3HauaeT cobiiogeHue mpasa cob-
CTBEHHOCTH Ha MH(OPMALMIO U HOPM aBTOPCKOT'O IIPaBa;

o docmynuocms (accessibility) — npaBo rpakiad Ha UH(GOPMAIIKIO, ee
JIOCTYIIHOCTH B Jil000€e BpeMs U B JII0OOM MecTe.
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Puc. 6.43. UHTepHeT-Bepcus cuctembl «KoHCynbTaHT Matocs

B 06br9HOM 001iecTBe Kak/blii MOXKET IPETeH/0BaTh HA UHMBULYA-
JIW3M, T.€. JUYHYI0 cBOOOLY, HO BO MHOTHX CAyYasX WHAUBHIYATH3M
JI0JDKEH M/TH Ha KOMIIPOMMUCC C HHTepecaMy OOJIBIIOH COIMAIBHOI Ipym-
11bl, OBITH 3aKoHONOCAYIHBIM, HukTo He craner mosarars, 4yto CeTb KUBET
BoobOuie Ge3 npobiem u 3aoynorpebaenuii. OxHako ecau 9Tu npobieMbl
He PaspPeIlaloTCs CAMUM CETEBBIM COOOIIECTBOM, OHU MOTYT CTaTh 0OBEKTOM
IPAaBOBOH 3aMUTHL U JaXe cyfeOHOTO pasbupartenberBa. BaskHo moayep-
KHYTh, YTO MPHHIMUII ZOCTYIIHOCTH TOCYAaPCTBEHHOI MHMOPMAIMH 110
VHTepHeTy NPUHAT MHOTHMMH CTPAaHAMHM KaK OHO M3 yCJOBUIl PA3BUTHS
AEMOKPaTUYECKUX TPAB IPayK/IaH.

CTONUT TIePeunCIUTh HEKOTOPbIE AeiCTBUsA, cunTaouecs B MHTepuere
«BPEIHBIMM» IIPUBBIYKAMH HMJIH IIPABOHAPYIIEHUSAMH, KOTOPBIX, COOTBET-
CTBEHHO, CJIeAyeT usberarn:

o Ype3MepHOe YBJEeUYEHUE TI0Ib30BATE/ISI CETH UTPAMK BO Bpei 00yUYeHHIo
WK NTPO(ECCHOHAIBHOM JIeTeNbHOCTH;

o upeamepHoe npedbiBanue B MHTEpHETE, HAPYIIAIONIEe HOPMATIBHBI PUTM
JKU3HM;
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® arpeccuBHOE, HAMOEMIMBOE U HHOE aHTHOOIIEeCTBEHHOE MOBEIEeHUE
B Cern;

®  YMBILIIJIEHHOE BPEAUTENIbCTBO MM BMEIIATeIbCTBO B jlefia JIPYrux, B UX
uHgopmarnmio u 110;
nybaukamyst dhaiaoB arpecCUBHOIO WM aMOPAJIbHOIO COJIEPIKAHUS;

e HapylIeHHEe aBTOPCKUX IIPaB, IJIaryar.

OTBICKATh NPABOBbIE AKNIBL U 3AKOHBL TIO TIEPEYUCTEHHBIM TeEMaM U py-
I'MM BOIIPOCAM, CBSI3AHHBIM C 9THKOM M npaBuiamMu paborel B MHTEpHETE
B fopugudeckoil BJI, moxkuo, Hanpumep, B 6ase «Koucynbrant ILiocs
(hitp://www.consultant.ru/online/) (puc. 6.43). dta 6aza naHHBIX CO-
JIePKUT [PAaBOBYIO M HOpMaTUBHYIO MH(OpManuio aiaa poccusad. Ona
yno6Ha TeM, YTO B Hell B COOTBETCTBYIOIUX pyOpHKax coGpaHbl 3aKOHO-
AlaTesibHbIe I HOPMATHUBHBIE AKTHI 110 PA3JWYHBIM TeMaTUYeCKUM HalpaB-
JIEHUSIM, a TaKKe TeM, YTO MHMOPMaIHs MOCTOSHHO aKTyaJIu3upyercs
(obHoBssIeTCs1). DTa Oasa HeobxoAMMA /s pabOThI PYKOBOAMTEEH, 9KO-
HOMUCTOB, IOPUCTOB, YUEHBIX, CTY/IEHTOB, & TAKJKe BCEX TeX, KoMy HeobXo-
IUM IOCTYII K BBIBEPEHHOH M aKTYaJbHOH HH(OpPMalM¥ HOPMATHBHO-
IIPABOBOTO XapakTepa.

/| Bonpocbl u 3agaHuA

1. B ueM saxmovaeTcs ceTeBasd THMKA M CeTeBas KyJabTypa?

2. IlepeyncianTe NPUHIMITEL TOBEAEHUS B ceTH. OXapakTepusyiTe KasK/IbIi ITPHH-
LI,

3. KakoBbl OCHOBHBIE IIPaBHJIA CETEBOH 3THKU?

iMEN npoekrtnoe 3agaHue

Hcnonbays 6a3y «Koncyaprant mmoc» (hitp://www.consultant.ru/online/),
Half/IMTe PaBOBLIE HOPMbI, PEANH3YIONIME OTBETCTBEHHOCTD TPAsK/IaH 3a HapylIeHHe
MpaBHJI MCTIOAb30BanuA aunensuontoro 110, peryiupoBanust aBTOPCKUX MPaB Ha
ANEKTPOHHBIE MCTOYHUKH MH(OpMalMK, Ha pasMenieHue B ceTH MH(OpMaHu
AMOPAJIBHOTO WJIH ArPECCHBHOTO COAEPIKAHMS,



SAKTIOYHEHME

Kypc undopMaTuky, npeiacTaBieHtbiil B JaHHOM yueOHMKe, 0XBaTHII
mrecTh OCHOBHBIX TEM: HHCprMEII[HDHHB}I JedTe/JLHOCTL Ye/I0BCKA, I:IHC])OP'
Malus ¥ HH(POPMAIMOHHBIE TIPOIECCHI, CPE/ICTBA HH(POPMAITMOHHBIX 1 KOM-
MYyHHKAIIMOHHBIX TEXHDJIDI‘HFL TEXHOJIOTHMH CO3TAHMA M npeoﬁpasosaﬂns
HH(DOPMAIHOHHBIX OOBEKTOB W TEXHOJOTHE PabOThI ¢ HH(DOPMATTMOHHBIMH
CTPYKTypaMH — 3JeKTPOHHBIMKA TabiuiaMu 1 6asaMu JaHHBIX, TEJIEKOM-
MYHHMKAL[MOHHBIE TeXHOJIOTHN.

[Ipeanaraem BMecTe ele pas IpOCHeIHTh W 00 yMarh OCHOBHbIE I10-
HATUS KypCa, CTaBIIME YACTHIO Bamiel nH(GOPMaIMOHHON KyJIbTYDBL

I'nasa 1. indopmanponHas nesarelbHOCTh YeJIOBEKA:

o uHOOPMAIHOHHOE OOIIECTBO, CPEJACTBA MACCOBOH KOMMYHUKAIUH,
cpenctsa cBsazu, JBM, MukpornponeccopHast TEXHUKa, «KHOEPIIPOCTPaH-
CTBO#», HHAYCTPpHAJBHOE 00111eCTBO U NMOCTHHAYCTPpHAJIbHOE 0011eCTBO;

o uH(bOPMAIMOHHAS JIeATEIbHOCTD YeloBeka, pobororexumnka, CAIIP —
CHCTeMa aBTOMATHM3UPOBAHHOTO mpoekTupoBanuda, ACY — aBtoma-
TH3NUPOBAHHAS CUCTEMA YIPABJIEHMS, JUCTAHIIMOHHOE 00yYeHne, KOM-
NBIOTEPHAsl AMArHOCTHKA, 6HOPTOBOI KoMmmbioTep, nudposoe 0bopyro-
BaHUE;

» IIePCOHAJBHBIN KOMIIBIOTEP, HH(MOPMAIIMOHHBIE PeCyPChI, HH(POBLIE
00Opa3oBaTeNbHbIE PecypPChl, 00pa3oBaTeIbLHbII TOPTAJ, <EIITHOE OKHO»,
AJIEKTPOHHBIE KHUTH, THIIEPCCHUIKH, SJIEKTPOHHBIE OUOIMOTEKH.

I'nasa 2. Undopmamus 1 unGopManHOHHbIE TIPOLECCHI:

e uH(pOPMATHKA, UHPOPMALMS, ITepegadya nH(OpMaIuy, HCTOYHUK HH-
dopmaruy, coiicTBa MH(MOPMALIMK, DHTPOIMS — Mepa HeolpeaeieH-
HOCTH, Mepa uHpopMarun, kubepHeTnka, HHGOPMAIMOHHO-YITPABJIS-
[OIEe 3aKOHOMEPHOCTH, CUCTEMBI YIpaBjieHus (pasMOKHYTBIE, CaMO-
yIIpaBJisieMble MM 3aMKHYTBIE), TIPsiMasi CBSI3b M 0bpaTHasi CBSI3b;

e MOJIeJb, MOJIeIMPOBAaHYE, HHd)opmauHﬂﬁﬂme MPU3HAKKA MOJIeNeil, aHa-
jgoroso-uudposoe u udpoanasorosoe npeodpasoBaHue, JHCKPET,
MOJAYJIALIVA M JEMOY I, I'IHClJDpMaU,HDHHBIE! MOJeH, HJII‘DPHTMH'
3a1Msl, ONTHMM3AIMs, CTPYKTYPHbBIE HH(OPMAIIMOHHBIE MOiejH, Ha3sl
JaHHBIX, CUCTEMBI yrpasienns 6azamu manusix (CYBJI), Tabanunas,
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ceTeBas U Mepapxuyeckas MOZIeJIhb IaHHBIX, (popMaibHast MOZIEb, T1apa-
METPbI MOJIEJIH, KOMIIBIOTEPHASI MOJIeJIb;

KOJIMYecTBO HH(bOPMAIINH, eIUHULbI H3MepeHus (6uT, 6aiiT, Kirobaiit),
CHUCTEMBI CYMCJIeHHUs (MO3UIMOHHBIE H HEIO3UIIMOHHbIE), OCHOBaHUE
CUCTEMBI CUMCJIEHMS, TIePEBOJ YHCeJ U3 OJHOH CHCTEMBbI CYUCJICHHUSA
B ApPYyrylo, apudmeTHyecKue ornepainiu, [BOMYHbIE Pa3Psi/ibl, TETPALA,
TpaJia, TPUITEP, PETUCTP, UHTErPATbHAS CXEMA;

CHUMBOJIbHAs1 MHGpOpMaLusA (CUMBOJbHbBIE KOJIbI, CAMBOJbI KMPHUJLIMLIBL),
3ByKOBas MHGopManusa (4acTOTa 3BYYaHUS, JIUTEJBHOCTH 3BYYaHHUS,
3BYKO3aIuCh), rpaduueckas uudopMmaius (pactposas rpaduka, muKcer,
KOAMPOBKA 11BETA M KOOPAMHATHI MUKCEIOB), Paspelanias cruocod-
HOCTb MOHMTOPA, paspelienue n3obpaxkenus, BekTopHas rpaduka (xa-
PaKTEPUCTHKH JIMHHUM, aHAJTUTHYECKasl WJIM BbhluMciseMas rpaduka),
MacmTabHpoBaHue, 1[BETOBOE Pa3pelIeHNe, 1IBETOBBIE MOJIEIIH;
xpanenue uHpopmanuu, paitn (yreHue, 3aKCh, UCIIOJHSIEMbIe (DAIIIBL,
TekcToBbie (haitinl, uMs (aitna, paciupenye, arpuOyThl), MAarHUTHBIN
nuck (pparmenTsl, Tabauia paaMenienns (aiiios, Tpexy, 0ObeM mams-
TH, KJacTep, CEKTOP), KaTaJor (Mepaxuyeckasl cUCTeMa, [UPEKTOpHUs,
KOPHEBOH MJIM TJIaBHBIH KaTaJIoT, OAKATAIOrH ), AOCTYTI K HH(pOPMAaIHH,
(paitnoBas cucrema (uenouku FAT, meradailibl, OTOKH);

obpaborka uHboOpMaInK, alropuT™ (IIar, CBOMCTBa aJrOPUTMOB, JiH-
HeilHast aJIFOPUTMHUYECKAsi KOHCTPYKIIMS, Pa3BeTBISAIOMASICS KOHCTPYK-
1¥s, YCIOBHE, JIOTHYECKOE BhIPAXKEHHe, anredpa JOTHUKY, [UKINIeCKast
KOHCTPYKI[U, CYETUYHUK, BJIOXKEHHBIE ITUKJIbI, HHIEKC, MACCHUB), AJro-
put™ 1nepebopa, «my3bpbKOBasi» COPTUPOBKA, CTPYKTYPHAs CXeMa
AJITOPUTMA;

AJNTOPUTMHMYECKHH SI3BIK W KOMIIbIOTEDHAs MPOrpaMMa, CHUCTEMBI IIPO-
rPaMMUPOBaHIs (A3BIK MPOrPAMMUPOBAHNSA, TPAHCIATOP, OubIOTEKA
NIPOrpaMM), TEXHOJIOTUs TIPOrPAMMHUPOBAHUS, TPOOIEMHO-OPHEHTHPO-
BaHHOE IIPOrPAMMHUPOBAHNIE, YHUBEPCAIbHBIN S3bIK IIPOrPAMMHUPOBAHUS,
TIPOIE/TYPHO-OPUEHTHPOBAHHOE TPOTrPaMMUPOBAHKE, OTJIAIKa, TIPHHITATT
CTPYKTYPHOT'O IPOTrPaMMHUPOBaHKsA, TEXHHKA MOLYJIBHOIO IIPOrPaMMU-
poBaHusi, 00BEKTHO-OPHEHTHPOBAHHOE TIPOTPAMMUIPOBAHNIE, JIOTHIECKOE
NIPOrpaMMHUPOBaHNE, BUSYATTH3ALMS IIPOTPAMMHPOBAHUS, TECTUPOBAHHE
IIporpamm;

CHHTAKCHC $I3bIKA NPOrpaMMUpoBaHus (andaBuT s3bIKa, 3ape3epBUpPO-
BaHHBIE CJIOBA, CJIOBA IT0JIb30BATEJIS, MACHTU(HUKATOPDI, TUITHI JAHHBIX,
BCTPOEHHBIE (DYHKITHH, OTIePaTOPBI I3bIKA MPOTrPAMMHUPOBAHMS ), TPAHC-
JISILMSA TPOrpaMMBbl, CeMaHTHKa IIPOrpaMMbl (onepaTop NpUCBaUBaHKs,
apudMeTHuecKkoe BBIpAKEHME, ONepaTop BBOAA M BBIBOJA, OIEPATOP
0e3yCcJOBHOIO NEpexoiia, OIepaTop YCJIOBHOIO NEPexoja, OIepaTop
IMKJIA, TEJIO IUKJIA, CYETYUK IIMKIA).
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I'masa 3. Cpencrea undopMalHOHHBIX H KOMMYHHKAIHOHHBIX TEXHO-

JIOTHIA:

nepoKapTe ¥ Kof XOoJUIepuTa, yipasjieHue KOMaHaaMy 1 MalulMHHO-
cyeTHble cTaHImy, IBM nepBoro mokoJgeHus U JEKTPOHHbIE JIAMIIBI,
IBM Broporo nokoseHus u Tpansucrop, IBM Tperbero noxosenus
U MHKpOcxeMbl, cemelictBa DBM, onepamuonnsie cucrems:, IBM uer-
BEPTOI'O IIOKOJIEHHA H 60.311:1[11’18 HHTETrPaJbHbIE CXEMBI,

IIePCOHAJIBHBIN KOMIIBIOTED, aPXUTEKTYpa KOMILIOTEPa, MUKPOIIpolec-
COp, CHUCTEMHAsl IIUHA, OCHOBHASI ITAMSTh, BHEIIHSS MaMsITh, nepudepus,
CPEACTBA MYJbTUMEINA, MATHCTPATbHO-MOAYJIbHBINA ITPHHITUIL, OTKPHITAsI
apXMUTEKTypa, IPUHLUI IIPOrPaMMHOIO YIIPaBJIeHUsI KOMIIBIOTEPOM;
anrebpa BHICKa3bIBaHMIl, KOHCTAHTBI anreﬁpm JOTHKH, JIOTHYECKOoe
YMHOKEHHE, IOTHYEeCKOe CJIOKEHHE, JIOTHIeCKOe OTPHILIaHue, JTOTHYecKre
CXeMBl, JOIMYEeCKOe BhIpakeHue, TabaMibl HCTUHHHOCTH, 9JIeMEHTHAS
6asa KOMIIBIOTEPA, CYMMATODP, BEHTUJIbHBIE CXEMBbI, JJOTMYECKHE J(Ha-
TPaMMBI;

nporpaMMHoe obecrieyeHne, CHCTEMHOE TPOrpaMMHOe obecrieyeHue,
IIPUKJIAaHOe IporpaMMHOe obecrieyenue, rpaduyeckuii nHTEpQEiic,
paboumnii cto, ApablK, haioBBIH MeHemKep, ApaiiBepsl, «CBOOOAHOE
nporpaMmHoe obecriedyeHue, AUCTPUOYTUB, apXUBATOP, AHTHBUPYCHbIE
[IporpaMMbl ¥ aHTUBHUPYCHAS 3allUTA.

InaBa 4. Texnoxoruu co3ianus U npeodpasoBanus HHOOPMAIHOHHBIX

00BEKTOB:

MHTETPUPOBaHHbBIE CPelibl 06paboTKi HHMOPMAIUH, TEKCTOBbIN penak-
TOP, TEKCTOBBIN Iporeccop, abzail, GopMaTHpoBaHue, HACTPOUKA CTpa-
HHUIIBI, BEPCTKa, TTaHeIb WHCTPYMEHTOB, WpU@T, Tabiuia 1 TrpaHuIls,
WJITIOCTPALME B TEKCTE, 11abJIOH, THIEPTEKCT, OrJIaBIeHHE;
rpa¢uuecKuil peflakTop, MEHIO, OTMEHa OIIMOOYHOrO AEHCTBHS, CKaHM-
pOBaHKe, BUACOMOHTAXK, PACKaAPOBKa, BUIC03(P(PEKTDI, YePTEK;
BB}‘KOB(Jﬁ PEOAKTOP, CT}T.[[HH SB}TI{D3E.HHCH, BB}’I{DBI:IE KOJIOHEKH, BB}”KDBHH
kapra, MIDI-kabesnb, MynbTUMena, (poHOrpad, YHUBEPCAJIbHBIN TTPO-
WUIPBIBATENb, MUKIIIED;

KOMIIBIOTEPHAS MpPe3eHTalMs, MacTep Npe3eHTalni, caan.

Inapa 5. Texuonoruu pa6oTs! ¢ HHPOPMANMOHHBIME CTPYKTYPaMH —

IEKTPOHHBIMH TaﬁJIHlIEMH H 0asaMu JAaHHBIX: |

]

KOMIBIOTEPHBIH BBIMUCIWUTEND, MHKEHEPHBIM KaabKyasaTop, T —
2JIeKTPOHHbIe Tabnuie! (cToxbel, CTPOKa, AMANA30H, TYeiKa, axpec,
(opmar siueek, sauruiieHHsle s4yeliku ), Macrep guarpamm;

PeJISIIIMOHHAST MOJIEJIb IAHHBIX, IOMEH, OTHOIIEHUS, aTpUOyT OTHOLIEHMUS],
KOPTEK OTHOIIEHMSI, MOLIIHOCTh OTHOIIEHMS, [IOUCK JAHHBIX B TabJuIie,
rapaMeTphbl MIOMCKa, TIOUCK TI0 YCJIOBHUSM, MOUCK 1o ¢uabtpam, B/l —
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Hasa manusix, CYB/] — cucrema ynpasienus 6a3oil TaHHBIX, moJje 6as3sl
MAHHBIX, 3al1Ch B Oa3e MaHHBIX, KAOUeBOe 1moJie (KoY ), TOUCK C I0-
MOIIBIO 3aTIPOCOB, COPTUPOBKA, OTYETHI.

I'naBa 6. TenekOMMyHHKAI[HOHHBIE TEXHOJIOTHH:

®  KOMIIBIOTEPHBIE CETH, OOMEH JaHHBIMH, PACIIPEIeNEHHBIH AOCTYI (JIOTHH,
1apoJib), cepBep, MapUIPyTH3aTOP, MOJIEM, NPOTOKOJbI (MeKCceTeBOH
nporokosa [P u tpancnopraeiii nmporokoa TCP), Word Wide Web —
Bcemupnas nayruma, nporokos http, 6paysep, web-caiitei, cucrema
azpecanyy K web-oKyMeHTaM, uMsl IOMeHa;

» JIBC — nokanbHas KOMIbIOTEPHAs ( BBIYHCIUTEIbHAS) CETh, O/IHOPAH-

rOBBIE U JIBYXPAHTOBBIE CETH, CETEBAs ONEPAIMOHHAS cHCTeMa, paboyast
CTaHIMs, ceTeBasl IJIaTa, cepBep, Kabeau U ycTpoicTBa HGecripoBOaHOM
CBSI3M, KOHIIEHTPATOP WM Xab, TONOJIOTHS JIOKATbHON CeTH (<«IIMHAY,
«3Be3/1a», <«KOJIBIIO» ), allllapaTHBIH aJpec, CHMBOJIBHBIE aj[peca;
bpaysep, web-cTpanwuia, web-rexunonorus, sspik HTML, Tern, web-
PeAAKTOPbI, KOHCTPYKTOPBI CAHTOB;
JIMYHbIE CeTEBBIE CEPBUCHI, IIEPCOHAIN3ALIMS, PETUCTPAILs, DIeKTPOHHAS
II0YTA, [TOYTOBBIHA SIIMK, IIOYTOBLIN cepsep, (haii000MeH, MOMCKOBBIH
cepsep (HOBOCTH, peNIOPTaXKH, Tesenepenayn, nuurepuer-CMIT), web-
Kamepa, HHTEPHET-PENOPTaXK, ATEKTPOHHAS H0CKa 00bIBIEHUI, KOH(e-
PEHIINH, AUCTAHIIMOHHOE 00yUYeHHe, OHJIaHH-TeCTHPOBAHHE;

° CeTeBBle YCIYIH KOJJIEKTHBHOIO HCIOIb30BAHHS, KOJJIEKTUBHOE 00CY K-
JieHue, 4art, ciy:kba MrHOBeHHBIX cooluienuii, bopyM, HHTEPHET-Teie-
donusa Skype;
ceTeBast KyJbTypa, ceTeBas 9THKaA, KOJEKC KOMIIbIOTEPHOM 9TUKH, TIPaBO-
BBI€ AKTHI U 3aKOHBI HH(POPMAILIMOHHOI 6€30TTacHOCTH.

Ber MokeTe MCIOAB30BaTh NMPUBEJEHHBIH CIIPABOYHUK JIOTHYECKOTO
Pa3BUTHs OCHOBHBIX NOHATHH JUIA KaXXI0U TeMBbl B Ka4eCTBe CAMOKOHTPO-
719 ¥ CaMOOIIEHKHM MX OCBOeHHs. Ecim BBl JIOTMYecKH CBA3BIBaeTe IIpes-
JOKeHHble HAOOPbI MOHSITHH B €/[MHbII PACCKa3, MOKHO C YBEPEHHOCTHIO
CKa3aTb, YTO 3a/[auya BCTpauBaHUs MHGOPMATUKH B Ballly UH(GOPMALIMOHHYIO
KyJAbTYPY pelieHa. A BOT CBOIO aKTHBHOCTb B HH(OPMALIMOHHOMN JleATe /b
HOCTH BBl MOJKETE OLIEHUTDH 10 PEe3yJibTaTaM BbINOJHEHUS IIPOEKTHBIX 3a-
JIaHWii, BBIOPAHHBIM BaMH B COOTBETCTBUH ¢ TIPodIIeM 00yUeHUsL.

Hapeemcsi, 4TO pe3yibTaToM OCBOEHHUS Kypca /ISl Bac CTajlo (popMHpo-
BaHue 001eit mHGOPMAIMOHHONH KYJbTYPbl U TOTOBHOCTH K aKTHMBHOM
MH(OPMAIIMOHHOMN JIeATENbHOCTH, a TaKKe MPHOOpeTeHHe HABBIKOB CaMo-
pPa3BUTHA U caMooOpa3oBaHUs ¢ MOMOUIBIO HOBBIX MH(MOPMALMOHHBIX
TEXHOJIOTHH B chepe Baniux nMpodUIbHBIX HHTEPECOB.



NMPUNTOMEHUE

CnMCOK OTKPBITBIX HHTEPHET-pecypcoB

Haspanue Cenlika

I'ocynapcreennwiii obpaszo- | hitp://edu.ru
BATENbHBIN TMOPTAJL.
Paznen «Abutypuents

Kosanexknmuyn nudpoBeix http://school-collection.edu.ru
00pa3oBaTeIbHBIX Pecyp-
COB.

Paznen «Mucdopmaruka

u UKT», 8—11 knaccsl,
Kosutextusa [lomurexumnye-
CKOTO My3es

Karanor MenepaabHoro http://fcior.edu.ru
LeHTPa WHPOPMAIMOHHO-
0OpasoBaTeNbHBIX PECYPCOB.
Pasnen «Cpennee (monnoe)
obmee obpasosanue /
Wucdopmatuka 1 UKT»,
Paspenst HITO n CIIO

[Topran «Mudopmaiinon- http://www.ict.edu.ru
HO-KOMMYHHKALMOHHEIC
TEXHOJOTHH B 0o6pasoBa-
HHH»

OTKpBITBIN CETEBOH KOM- http://webpractice.cm.ru
IIBIOTEPHBIN MPAKTUKYM I10
kypey «Mndopmaruka u
WUKT» xomnmannu «Kupnmn

u Medoiuii»

Baorn HITO na caiite hitp://pedsovet.org/

«Ilexcoser»

CrpasodyHuK npoeccuii http://www.rabota-in.net/prof/professions.php
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IIpodonscenue mabauyb

Hazganne

Cepinka

Crenansioctu CITO

http://www.edu.ru/abitur/act.11/index.php,

http://www.superjob.ru,
http://www rabota.ru

HMudopmaimonuslii pecype-
HBIH LIEHTP 110 TIPaKTHYe-
CKOM IICHXONOIMH  (TeCThl
1o npodopueHTaum)

http://psyfactor.org/tests/

Mozenu 6HOPHTMOB
(onnaiin)

http: //www . ritms.ru/,

Cpea nporpaMMHpOBaHUA
QBASIC

http://www.softportal.com/get-2408-
microsoft-quickbasic-gbasic.html).

Cpena mporpaMMHpOBaHuA
Free Pascal

http://www freepascal.org/ download.var,
http://www.scintilla.org/

DailnoBbIil MeHeIKED
Frigate

http://www frigate3.com/download /frigate3

pPro.exe

OnepainoHHbBIE CUCTEMBI
(nns cepsepoB u pabouux
CTAHIIMIT)

http://linux.armd.ru,
http://ubuntu.ru/,
http://www.debian.org/,

Odpucupii naker (TekcTo-
BbIi pemaktop Writer,
PEAKTOP MaTeMaTHYECKUX
dbopmyn Math, anexrpon-
nas tabauua Cale, cucrema
yipasienns 6azaMu
nanHeix Base, penakrop
npesenTanuii [mpress

http://ru.openoffice.org/

Busyanbuas cpema npo-
rpaMMHpPOBAHMS

http://scratch.mit.edu/,
http://www.lazarus.freepascal.org/,
http://www.eclipse.org/,
http://www.nethbeans.org/

Web-6paysep

http://www.mozilla-europe.org/ru/firefox/
http://www. google.com/chromo/
http://www.opera.,com/download/
http://www.apple.com/ru/safari /download /

KnueHT anekTpoHHOi
IOYTHI

http://www.mozilla-europe.
thunderbird /
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Ipodonncenue mabauypt

Haspanue

Cceruika

HTML-pexakrop

http://www.kompozer.net/

PenaxTop pacTpoBoit
rpadukmu

http://www.gimp.org/

k1L L

PeakTop BeKTOPHOI
rpadhuKmn

http://www.inkscape.org/

ITpodeccnonanvuas
CHCTEMA YepYeHUs

http://www.qcad.org/

Hacronsuas u3gaTeabcKas
cUcTeMa

http://www scribus.net/

PenaxkTop 3ByKOBBIX
thaitnos

http://audacitv.sourceforge.net/

Buneopenaxrop

http://www.avidemux.org/

Pemakrop TpexmepHoit
rpaduKu

http://www.blender.org/

Bujieocssiab, cayxba
MTHOBEHHBIX COODIeHMIT

http://www.skvpe.com

Software as a Service
(I1O kax cepsuc)

http://www.google.com/a/help/intl/ru/index.

html

AHTHBHDYCHBIE TIPOTPAMMBI

http://www.bestfree.ru,
http://Mfantivirus.ru/,
http://www.antivirus-navigator.com/free_
antiviruses.htm

KnapuaTypHbiil TpeHaxkep.
Paspen <«Mudopmarukas,
7—9 knaccel, TpeHaxep
«Pyxu commucras

http://www.school-collection.edu.ru

[lepesojumuKy OHMANH

http://www.translate.ru/,
http://translate.google.com/#

I'padmuecknii pegakrop
VISIO — TpuanbHast
Bepcusi

http:
ee236295

CucreMa yepyeHus
<KE/IP»

http://www kedrin.com/download.htm
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Oxonuanue mabauusl

Haspsanue

Cerinka

ABTOMaTH3MpPOBAHHAS
cHcTeMa MPOEKTUPOBAHMS
ArchiCAD

http://www.archicad.ru/company /buv.html

ACY <«Ilapycs» (nemosep-
CHst)

hitp://www.oknemika.ru/bodv1100.asp

Caiit komnmaauu CISCO,
yueOHbIH caiiT IpoeKTHPOo-
panua JIBC yupexpuenus

http://cisco.novsu.ru/

Web-penakrop Visual
Workshop

http://www.snkev.net/download /products/

[TouckoBBIE CHCTEMBI

www.vandex.ru,
www.google.ru,
www.vahoo.com,
WWw.aport.ru

CereBble cepBUCH 001EeHHs

http://chat..chat.ru/
http://www.icq.com,
http://www.skvpe.com

IOpuanyeckas Gasa
naHHbX <KoHCynpTaHT
TTIOCH

hitp://www.consultant.ru/online/

Iuuurnoneaus «Kupumn
u Medoauii»

www.megaboolk.ru

DHIMKIoneans < Buknme-
JIHsT»

http://ru.wikipedia.org /wiki/

[Topran Microsoft s
00pazoBaTeIbHBIX YUPEeRK-
npenunii «Illkomam Poccun»
(151 TIOMIEPIKKHA JTHIIEH3U-
onnoro I10)

http://www.shkolaedu.ru/

CaliT TexHHYecKoit
nopepxkyn 110 Microsoft

http://technet.microsoft.com/




CNMUAUCOK TEPATYPbI

B nomomps npodHabHOMY HM3YYEHHIO Kypca IpejaraeTcss MCIoab30BaTh J0-
MOJIHUTEIIbHbIE SNIeKTHBHBIE KYPChI 110 nH(OpMATHKE, a TAKKe KHUTH 110 aJiTOpUT-
MH3aLMH ¥ [IPOrpaMMHUPOBAHHIO:

1. Undopmaruxa u MKT. Basossiii yposens : yuebnuk ans 10—11 xnaccos /
N.T.Cemakun [u ap.]. — 4-e uzn., ucnp. — M. : BUHOM. Jlabopartopus 3Hanuii,
2008. — 246 c.

2. Undopmarika n UKT. Bazossiit yposens : npaktukyM st 10—11 knaccos /
N.T.Cemaxun [u ap.] . — 3-e uan., ucnp. — M. : BUHOM. Jlaboparopus 3HaHuii,
2008. — 120 c.

3. Undopmatuxa. 3apaunuk-npaktukym — B 2 . / W.T. Cemakun [u xp.]. —
Y. 1. — 5-e uza. — M. : BUHOM. Jlaboparopus snanmii, 2006, — 309 c.

4. Undopmaruka. 3anaunuk-npaktukym — B 2 u. / W.T. Cemakun [u xp.]. —
Y. 2. — 5-e usa. — M. : BUHOM. Jlaboparopus suanwmii, 2006. — 294 c.

5. Pacuenxo H.II. IlIxonbHas nagopmarika. Briepesn sk3aMeHsl : METOAMY. IO~
cobue / H.IL. Paguenxo. — M. : BUHOM. Jlaboparopust snanuit, 2008. — 475 c.

6. Camvuikuna H.H. Marepuaynsl iy NOATOTOBKM K 9K3aMeHY 1o uH(popMa-
tuke / H. H. Cambinkuna, M. A. Kanunun, E. M. Ocrposckasi. — M. : BUHOM.
Jlaboparopus sxanwmii, 2006, — 372 c.

7. Yepunoeuu H.J[. Nndopmaruka u MKT. basossiii ypoBeHsb : yueOHHK 115
10 knacca / H.JI. Yrpunosuy. — 4-e uap, — M. : BUHOM. Jlabopatopust 3uaHuii,
2008. — 212 c.

8. Yepunosuu H.J[. NUndopmaruka u UKT. Basosriit ypoBes : yueOHUK /715
11 knacca / H.JI. Yrpunosuyu. — M. : BUHOM. Jlaboparopus sHanui, 2008, —
188 c.

9. Yepunosuu H. /I, Ilpaktukym no uH(OpPpMAIMOHHBIM TEXHOJOTHAM /
H. /1. Yrpunosny, JI.JI. Bocosa, H. M. Muxaiiiosa. — 6-e nan. — M. : BUHOM.
Jlaboparopus suanmii, 2007. — 394 c.

10. Yepunoeuu H./[. Tlpenogasanue kypca <Mugopmaruxka u MKT» B ocnoBHOi
1 cTapliei mKoJe : Merogudeckoe nocodue JOP Ha koMmakT-auckax (3 aucka) /
H.JI. Yrpunosuu. — M. : BUHOM. Jlaboparopusa snauwuii, 2008.

11. Yepunosuy H./J. Undopmaruka u UKT. Ilpodunbubiii yposeHb ; yueOHNK
nas 10 kmacca / H. 1. Yrpunosuy. — 3-e usg, — M. : BUHOM. Jlabopatopus
sunanuii, 2008. — 387 c.

12. Yepunoeuu H.Jl. Undopmatuxka u MKT. Ipodunpubiit yposens : yuyed-
HuK s 11 knacca / H. /I Yrpunosny, — M. : BUHOM. Jlabopatopus sHaHmii,
2008. — 200 c.
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13. Yeenxoe /1. 10. ¥Ypoxu WEB-Mactepa : yued. nocobue u D0P Ha KoMIakT-
mucke / J1.10. Yceukos. — M. : BUHOM. JlaGopatopusa a3nanmii, 2004, — 507 c.

ANeKTUBHLIE Kypchl no uHpopmaTuke U UKT

1. Andpeesa E.B. Marematinueckue ocHOBBEI HH(DOPMATHKH. DJIEKTHBHBIN KypC :
yueb. nocobue / E.B. Anapeesa, JI.JI. Bocosa, 1. H. @anuna. — 2-e uaj., ucnp. —
M. : BUHOM. Jlaboparopus sunanuii, 2007. — 328 c.

2. Audpeesa E. B. MartemaTHueckue OCHOBBI MH()OPMATHKH : METOMY. TTocobue
i DOP na kommnakr-aucke / E.B. Aunpeesa, JI.JI. Bocosa, Y. H. @anuna. — M. :
BUHOM. Jlaboparopus 3nanmii, 2007, — 312 c.

3. 3anoeosa JI.A. KomnbiorepHas rpaduka. DJIeKTHBHBII Kypc : yueb. nocobue /
JI.A.3anorosa. — M. : BUHOM. Jlaboparopus suanwuii, 2005. — 212 c.

4. 3anozosa JI.A. KomnbiotepHas rpacduka. NeKTHBHBINA KYPC : NTPaKTHKyM /
JI.A. Banorosa. — 2-e usn. — M. : BUHOM. Jlabopatopus suaumii, 2007. —
245 c.

5. Konbun P.B. Tnobanbuble U JOKaJIbHBIE CETH : CO3/IaHME, HACTPONKA, HC-
MoJNb30BaHHE, DNEKTUBHBIN Kypc : yueb. nocobme n JOP Ha komnakT-mucke /
P.B. Konbun. — M. : BUHOM. Jlabopatopus suanmii, 2007. — 221 c.

6. Koabun P.B. I'nobajibHbie U JIOKAJIbHBIE CETH : CO3/[aHHe, HACTPOIKA, HCIIOJIb-
30BaHue. DIEKTHBHBIHN KypC : MeToxnd. rocobue st yunress / P.B. Konbun. — M. :
BMHOM. Jlaboparopus snanuii, 2008. — 55 c.

7. Monaxos M.10, Cosaem KoJIbHBIH caiiT B MHTepHeTE. DJIEKTUBHBII KYPC :
yuebd. nocobme u DOP Ha komnakr-gucke / M. 10. Monaxos, A. A. Boporun. — M. :
BUHOM. Jlaboparopus snauwmit, 2006, — 128 c.

8. Monaxoe M.FO. YuuMcs npoeKTHPOBaTh HA KOMIbIOTEpPE. DNEKTHBHBIH
Kypc : npaktukyM # DOP ua komnaxt-maucke / M. 0. Monaxos, C.JI. Comonos,
I'.E.Monaxosa. — 2-e ua., ucnp. — M. : BUHOM. Jlabopatopus 3uanmuii, 2006, —
172 c.

9. Camvinxuna H.H. Torosumes k EI'D no uidopmaTuke. INeKTUBHBIN KYPC :
yueb. nocobue / H.H.Cambuikuna, C. B. Pycakos, A.IL Ilecrakos, C.B.baganu-
Ha. — M. : BUHOM. JlabopaTopus suanuii, 2008. — 298 c.

10. Cemaxun H.I. VndopMalMOHHHBIE CHCTEMBI M MOJENH. JJIEKTUBHBIH
Kype : yueb. nocobue / U.T. Cemakun, E. K. Xennep. — 2-e uzng. — M. : BUHOM.
Jlaboparopus 3nanmii, 2007. — 303 c.

11. Cemaxun W.I. VndopmamoHHbIe CHCTEMBI M MOZEIHN. DJIEKTHBHBIN KypC :
npaktuky™m / W.I. Cemaxun, E. K. Xennep. — M. : BUHOM. Jlaboparopus 3HaHmi,
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