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Beegexue

H3yuue nepeByw dacTh Kypca «Hudopmaruka u HEKT», BH
OCBOMJIN JHIIE HEKOTOPBIe paszeabl 2Toll 60Jburoft HayyHol o
npuKJagHoi obmactu. JJaHHBI yueOHHK NOIHAKOMHT Bac ¢ HO-
BBIMH PA3AeJaMH NpegMeTa, NOMOXeT NpuobpecTil HOBLIE HABbI-
KU HCOOJB30BAHUA HHPOPMAILHOHHO-KOMMYHUKAOHOHHBIX TeX-
HOJOQTHH.

B 3ToM yue0HOM I'OAY BBl IIO3HAKOMUTECE ¢ KOMIBIOTEePHBLIMH
CeTAMH, KOTOPEIe HCHOJL3YIOTCA MJIA Nepefadn HHEPOPMALMU.
Texmonoruu padoThl ¢ mHdoOpMAaLMel B KOMIBIOTEDHEIX CeTHX
HABBIBAIOTCH KOMMYHHUKAIUOHHEIMH TeXHOJOFHMAMH. B pe3yib-
TATe BAM B IOJHOH Mepe CTaHeT INOHATHBIM CMBIC/I TEPMHHA «HH-
dopManonHO-KOMMYHKHKAIIHOHHEIE TexHoaoruu» — HET.

OueHb BAYKHBIM NPHJIOMKEHHEM KOMIIBIOTEPHONR TeXHHKH ABIA-
erca mudopManuoHHoe mMogenuposaHue. CKOpo BRI y3HaeTe, 4TO
TAKOE MOJeNb, KAK Ha KOMIIBIOTepe CO3Jaoread H JUIA 910 UCIoNL-
3yIoTcsI HH(pOpMaUIOHHLIe Mogenl, Kakne cpeacTta NKT npume-
HATCA 114 UHQOPMAIOHHOIO MOAESIHPOBAHNA, B qHCa0 Takux
cpedcTB BXOAAT CHCTeMbl yIpaBiaeHHa fazaMu gaHHbex (CYBI) u
rabinunee npolleccopkl. C nomollisic CYBM Ha kKoMObIoTepe CO-
3HATCA HH(POPMALWOHHBIE XPaHHAHUINA, KOTOpPble HA3LIBAIOTCH
Basamu Januslx. Tabamygsle HpoIleccoOphl IPHMEHAI0TCA A Opra-
HU3AUHH BEIYHCAEHHNH B 3/JIeKTPOHHBIX Ta0auiax. Ecam takune Bel-
YKCJIeHUS OTHOCATCA K KAKOMY-TO pealbHOMY IIPOLIECCY, TO B 9TOM
CAYYAE MOMKHO N'OBOPHTE O TOM, YTO B 3JIGKTPOHHEIX Tab/NIHIIaAX pea-
JIN30BAHA MaTeMaTHYeCKas MOk ITOro TIpoliecca.

YInpaBaeHne — eme OgHa OOMIMpHAA 00JACTH HCHONBIOBAHUA
KOMIILIOTepoB. C NOMOIBLi0 KOMILIOTEPOB YIIPABISAIOT CAMOJETa-
MH, paxKeTaMi, NPOMLILIeHHEIME YCTAHOBKAMMY, NPOU3BOACTEeH-
HBIMH KOJIJICKTHBaMU, OTPACAAMY 9KOHOMHKH M np. OKasblBaeTcd,
YTO ¥ TAKUX PA3HOOOPAa3HEIX BAPHAHTOB VIIPABIeHHA eCTh obiljite
3aKOHBI. OHH 6511H OTKPEITE B HayKe KHOepHeTHKe. C OCHOBHBIMU
NOHATHAMHI 2TOH HAYKH BaM IPegCTOMT MMO3HAKOMUTECH,



BeepeHue 7

Beaxoe yopaBiieHule NPOUCXOAUT IO oOpefeseHHBIM IIpaBH-
jgaM, KOTOpbIe HAa3BIBAIOTCH AJINOPHTMOM VIIpaBleHMA. AJro-
PUTM, 3ANHCAHHLIA Ha A3hIKe IPOTPAMMUPOBAHNS, «IIOHITHOM?
KOMIILIOTEPY, Ha3bhIBAeTCHA KOMNOBIOTEPHOI mporpamMmmoit. B atoil
yacTH KYPCA BLl HAYUUTECh CTPOMTH AJTOPHTMEBI M NHCATH He-
cJI0M(Hble TIPOrPaMMBb! Ha g3bIKe nporpaMmuposanus Ilackankn.

HaobpeTeEHA PAIJTHYHBIX CPEACTB M HHCTPYMEHTOB A Xpa-
HEHHd, Iepefadyd 1 o0paboTKH HHPOpMAIHH COBEPIIAAHCH C
OpPeBHUX BpeMeH U Ao Hamux aHeil. C yeTopueHd Takux nsobperte-
HHIl Bbl MIOBHAKOMHTECH B MocJeaHe raape yuebamwa, Heropua
xomusoTepoR 1 KT 6eper Havano ¢ cepepunsl XX seka. C sToro
BpeMeHH HAaUYMHaeTCH npollece MHGOOPMAaTHIALNHM PAZJIHMYHBIX 00-
Jacrell ZesATeJBHOCTH JHAeH, NPOUCXONUT (POPMHMPOBAHHE HH-
dbopMamHOHHO-OpHeHTHpOBaHHOrO obmecrBa. Ilpobnemu urGOp-
MALHOHHOrO 00IMIecTBA H3y4YaeT pasfel HHPOPMATHKH, KOTOPhIN
Ha3bIBACTCH COLHANLHON HHPOPMATHROR, O HEKOTOPBIX BONIPOCAX
coMaNbACH HHQOPMATHKH BB y3HaeTe B KOHIe Haillero Kypca.

HUrak, NpoAo/MKHM Hallle OyTellieCTBUe N0 oKkeany Hudopma-
THKH. HekoTopble MaTEePpUKHE M OCTPOBA B 3TOM OKeaHe BLI Ijoce-
THJIH K HCcJeJOBajlH B IEePBOM 4acTH nyrteimnecTBus., Ho eue
OCTAJICH HEeN3BEeJaHHBIe 3eMJIH, Deskle IATHA Ha KapTe OXKeaHa
3HaHWH. BMecTe ¢ HANIMM OTBAXKHBIM KATTHTaHOM — Toukoii-PY
BaM NpPeACTONT NOCeTHTE 9TH 3eMJHM, HAHeCTH HX Noapobmoe
ONHCAHHWE Ha KADTY SHaHHH., ¥YCIIEX0B BAM B 3TOM HEJIETKOM, HO
OYeHb HHTEPeCHOM NyTellecTBHH!

| Oxeadt HHGOPMATHEN |
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30ech Bbl y3HaeTe

® KaK yCTpoeHbl KOMNbLIOTEepPHBLIE CeTH
* ANA Yero UCNoNb3YIOTCA CeTH
e Kak He 3abnyauTLCcA B UHTepHeTe

* 410 Takoe UHTepHeT




10 Cnasa 1. Mepegava vApopMaL Mg B KOMNBIDTEPHEX CETAX

Kak ycTpoeHa
KOMNLIOTEPHas
ceThb

Ochosrble memv napazpaga:
N L0 MAKOE KOMNBOMEPHAR Cemy,;
m JOKCALHBIC CEMU,
a zno0anrbibie CEMU,

Y10 Taroe KOMOBIOTEpPHAS CETh

Brr yixe sHaeTe, UTo Npxi paboTe KOMOBITEPA HEllPePRIBHO IIPO-
uexXonuT UHPOPMAIUOHHLIA o6MEH MEMKAY COCTABAAIOLIMMI ero
yveTpofeTBaMU. 1lepefada wu(opMATHE MEXIY ITOAL3OBATENEM KX
KOMIIbIOTEpPOM OCYIUECTBJIAETCA HEPes KJAABKATYpY, IHCILIEH,
IPHHTED ¥ APYIHe YCTPOMCTEA BROJA,/ BhIBOJA. A Tellephb Bhi yaHae-
Te, KAK KOMIILIOTEPE! 00MEeHHEAIOTCR HHpopManueil Mesrxy coboH,

¢ e — e T T —
]

5o CucTeMa KOMIBIOTEPOB, CBASAHHEIX KaHaTaMH
aj" ;¥ mepefadl HHEDOPMAallN, HAZLIBAETCH
“ &P koMIBIOTEPHOH CeTHIO.

e e
T I .

J10KaJbHEIC CETH

Hefoapinue KoMIbIOTEPHEIE CETH, paboTalouliie B OpeJesax
OJAHOIO TIOMEINeHUd, OXHOr0 LIPeAUPHATHA, HaSHEBAOTCA
noxaabuumu cemamnu (JIC). OORITHO KOMNOEBIOTEPH OJHOH JO-
KaJIpHOR ceTH yLaJeHH APYyr OT Apyra Ha paccTodede He Conee
OAHOTO KHAOMETPA.

JloxanpHAA CeTh JaeT BOSMOMHOCTD MOMB30BATEIAM He TOIb-
KO ObICTpee OOMEHRBATHCA AAHHBIMY NPYI ¢ ADYIOM, HO B GoJsee
JPPEKTHEHO HCMOALIOBATL PeCcYpeEl o0BefHHEHHBIX B CeTh
KOMOLIOTEPOB., TaxumMu pecypcaMu MOTyT GRHITE HHCKOBaA Ia-
MATH, YCTPOMCTEC N€YaTH, CKAHEP U ApPYTrHe TeXHHWYeCKHe Cpej-
CTBA, A TAKM(e OporpaMMHoe ofecneuenre i1 mobaag uHbopManua
B (haijgax,

C ToOuKH 3peHMA OPraHu3aliX B3aHMOAeHCTBHA OTIEAbHLIX
JIeNEeHTOR JIC BHIZEeAAOT ABa TENA TAKHX CHCTEM:

¢ OOHOPAHZO6YI0 cemb; B HeH Bce o0pelWHeHHELIe
KOMIBIOTEPLl PABHOIPABHLI;
¢ CeTEL ¢ 8biJeeHHWM CepeepoM,



g 1. Kag yCTPOBHA KOMMbIOTEpHAA CeTh 11

ot

ITons30B4TENI0 OHOPAHTOBOIN CeTH MOryT OBITE JOCTYNHEL De-
cypehl BeeX MOAKJIOYEHHBIX K Helf KOMIIEIOTEPOB (B TOM Clyvae,
ec/IM 3TH PECYPCHI He SAIOWIICHB! 0T IOCTOPOHHEro LOCTyIa).

B mIxonspHBIX KOMIOBHTEDHBIX KJaCCaX 4Yalle BCET0 MCIIONL3Y-
erc JIC ¢ BBIIEeHHLIM CEPBePOM, OPI'aHU30BAHHEH [0 CHAERYIO-
njeMy IPHELANY: MMEeTCH OfHA ISHTPANBHARL MAITHES, KOTOpAd
HASBIBAETCH CepsepoM, H MHOMECTBC NOAKIIOUEHHBIX K HEH
KOMIILIOTEPOR — pabouux cmarnyuli. [leHTparsHaRx MallIWHA
obBIYH0 BMeeT GOAPIIVIO ZUCKOBYI NAMATE, K Hell IOAKIKIEeHE
yCTPOMCTBA, KOTOPEIX HeT HA palouMX CTAHLHAX! NIPHHTED, CKA-
Hep, MojleM And BhIXoga B IofanbHyio ceTs  np. Ha cepeepe
XpaHgTcA nporpaMMHoe ofecoeueHme m gpyrad HHbDODMAUHA,
K KOTOpoil mMoryr ofpamarbCa IIOJAb30BATENH ceTH. HaspaHHe
«CEPREP*» NMPOMCXOZUT OF AHTIIMHCKOTO «Server» M IIEDeBoJHTCH
KaK «00CHVKHEARKILee YCTPOHCTRO»,

Ha MEOTHX NPeIIpHATHAX Ha 0a3e JOKAILHLIX ceTel pabora-
T HHQopMaAIHOBHEe cucTemMsl. Hanmpumep, B KPYNHEOM TOpPro-
BOM IICGHTpe Ha CepeBepe XpaHuUTCeA 0a3a JAHHLIX, COjepixalad
cBeZeHNA 0 TOBAPAX, EMCIOUINXCA Ha cKaage. PatoTue cTagumn
YCTAHOBNEHEL B TOPIOBRIX OTAenax. Hea HHX [0 3ampocaM Opo-
OABIOB ¢ CEPBepPA HOCTYIAaeT MHQOpMAaLMA 0 HANHIHA HYXKHOIO
Buja Torapa. C pabouell cTaHOWMM HA cepBep NepelaiOTCH CBele-
HKA O NpoJaHHOM ToBape. Ilocie »ToOro cepsep BHOCHT COOTBET-
CTEVIOLIHEe HEMeHEeHHA B 0a3y AaHHBIX.

Ocuopoll mporpaMMEOre obecneuenns JIC ApnaeTcy cemegas
onepayuonras cucmema. Baueinmman sazada ceremoir OC —
ogaepaKa raxkoro pexuMa paborsl JIC, yrobur paborarwmmue B
Hell II0AL30BATEAH MOIMNIH HCNIOJL30BaTh O0IIHE Pecypesl CETH H
OPH 3TOM He Mellanu Oel Apyr Apyry.

UnoGaapunie ceTk

Hpyroii pasHOBMAHOCTBEK) KOMIBIOTEPHRIX CeTell ABIMIOTCH
rnodanbHLe ceTH. Janbile peus noijfeT HMeHHD O HHUX,
I'ymoGanpgan ceTh CBASLIBAET Me:KIY col0i MHOTHe JIOKAJL-
Hble CeTH, & TAKMKEe OTASABLHEIC KOMIBIOTEPE, He BXOIAIINE B JO-
KalbBble ceTH. PasMepsl riofaasHbBIX ceTell He OrPaHHYEeHEl: MO-
YT CylecTROBATh CETH OT PETHOHANBHRIX A0 BCEMHPHEBIX,
I'nofanpHyo KOMOBIOTEPHYIO CeTh HAZKIBAIOT MeLEKOMMYHU-
Kayuonnoll cemovlo, a Ipoiecc obMeHa HAGOPMAIIUeH I0 TAKOH
CeTH HABLIBAIOT MmerexomMmynurayuelr (or rped. eteler —
“Blanbs, «JaJeK0s H JAT. «comunicato» — «CBA3L»),
Opranpsanus cBASH B IMOBATBHBIX CETAX IIOX0KA Ha OPraHH-
s renedionHoil cpasu., TemedoE xaxizoro aboHedTa mo-
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KMI0UeH K ONpefeNeHHOMY Yany-KoMmmyratopy. CBf3s Mexny
KOMMYTATOPAMH OPrazH20BAHA TAKKM 00pa3oM, 4Tobml NHOO0LIE
IBa a0OHeHTa, rae 6ul OHM HE HAXOAHINCL, MOrJHM OLI IOTOBO-
puTh ApPYyr ¢ gpyroM. Ml Ttaxkag TenedOHHAR CETh <«IOKDPEIBAET»
BECh MHpP. AHanoruvHO paboraiT KOMObOTepHHEIE ceTH. llepco-
HaJBHBIH KOMIIBIOTED TIONb30BATENA CETH (€ro TAKMAE MOMKHO Ha~
JBaT ﬂﬁDHBHTDM) IMOAKAKXYAETCH K G]IPE,I[EJIEHHDM}' Ya3Jy CEeTH.
Y3l cBA3AHBL MeXKAY COD0H, ¥ 3Ta CBASh JIEHCTBYET NOCTCAHHO,
Ha puc. 1.1 yaazr cetnt obozHaueHs ¥1, ¥2 1 T. K., 4 KOMIBKTE-
pHl aboEerTOB — All, Al2 1 7T Z.

I WIDG

— ¥5 ¥6 e

Puc. 1.1, XapakTepHas eDXHUTEKTYpa raIcOalbHOH CeTH

CeTtn, 00CayKHABaIOIIHE KAKYIO-TO OTPACIb TocyaapcTBa (obpa-
20BaHHUe, HAVKY, OOOPOHY 1 T. I1.), HASHLIBAIOTCH OMPACAE8blMU
(KOPIOPATHBHBIMHE) CeTAME. ECIR COTE CYINecTBYeT B Ipefsnax
OIIpeZeNneHHEOT0 PeryoHa, T™O OHA HA3LIBACTCA PE2UOHAbHOU.

Kaxpan permonansEad MM 0Tpaciesad KOMIOBIOTeDHAA CeTh
06EIYHO HMeeT CBAJD C APYTHMHE CeTAMH. [ 3TOro OguH U3 y3-
0B CeTH BRITOJHAET (PYHKOUuIO wrieda. OH coepmEaerTcA M-
HHeH CBA3Y C aHAJOIHUYHBIMY V3JIaMH JApPYTHX ceteii”.

CymecTByeT MUpPo8aL CUCIMEMA KOMNbIOMEPHBIY cemell, Je-
pe3 KOTOPYH MOMHO YCTAHOBHTL CBASHL ¢ CAMBIMI NaJIeKEMH
YroJIKAMH IIIaHeThsl. JTA CHCTeM& HaselBaeTca <«HMHTepHeT»
(amrn. <net» — cers; «Internet» — obwegurenue ceren). 06
HETEpHeTe peuk TORAET HEMEOTO ID3MKeE.

IlotpebaocTs B IWAKae CYITECTBYET UL B TOM CAYYAR, €CHH B CREILI-
BaeMhiX CETAX HCHOJLIYIOTCA PASHBIE MPOTOXONH (Cornamenns).
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+%5 4 KopoTKo 0 rnagHom

o

KomMIsoTepHAd CETh — 3T0 MHOXKECTBO KOMIILIOTEPOB, COeNH-
HeHHBIX JHHHAMHA Nepefaur HHPOPMAIHH,

KoMIIBIOTEPHEIE CeTH DBIBAIOT JOKAJRHEIMHA U IT00aABHBIMH.

B OAHOPAHTOBRIX A0ORKAJNEBHBIX CETAX BCEe KOMIILIOTEDE! PABHO-
npaBHBI.

JIOCKAHEBHAA CeTh ¢ BBIACNCHHKM KOMNBKTEPOM BKIICYAET B
cabs cepBeD B MHOXKeCTBO paboumx ¢TaHnuii. CepBep HCHONL3Y-
eTcd KayK XpaHwmmine o0mmX MBHPOPMAUHOHHBIX PECYPRCOB,
a TaKiKe COAEDKHT HeKOTOPEIe TeXHHYECKHe YCTPoHicTRa 00Iero
aoCTyIA,

TaobanpHaa (TeleKOMMYHHKAIIMOHHASA) CeTh — 3TO CHCTEMAa
CBA3SAHHBIX MEKIY co00H JOKANBERIX ¢eTell ¥ KOMIOLIOTEPOB OT-
JeNLHEIX NOJAb30BaTenel. IlepconanbHbie KOMOBIOTEPHl NONL30-
paTenel (a00HEHTOB) DOJCOEAMHANTCA K Y3JdaM IIo0axbHOR
CeTH.

CyIlecTBYIOT perHOHANLHBIE, OTPAC/AEBEIe ceTH. B HacToANIee
BpeM#a SOJBUIRHCTBO U3 HHX 00LeAHICHO B MHDOBVIO CHCTEMY,
KOTOpan HalhiBaerca «HHTEDHETS.

? Bonpocsi 4 3adaHus

1. HTo TaKoe KOMOLHTEpPHAH CeThb?

2. Kak ycrpoexa nokansHad ceth? Kakue QyHKIMY 0HE BRIIOIHAET?

3. Yo Taxoe raofanpHag cerh?

4, YTo TaKoe oTpacHeBAA (eTh; PEIHOHANLHAA CETh!

2. Kak HassBaeTcs BCeMHpHAR CceTh, O0BefHHANOMAA B cele Hon:n-
HIUHCTBC CYILIECTBYIOIIAX B MEpe ceTed?

6. IlpugyMalite pasaudhble cnocolbl COEAMHEHHA B CeTh YeThIpeX
KOMIEKTEPOB-cepBepoB. Hakaure citocolb, obecmeunBalouIUH ca-
MBI KOPOTKHE MaplIpyT ODepefaud HHGOPMAITHH MEeXAY NOGHIMH
AByMA abOHEeHTAMM.
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3neKkTpPoHHasA NMo4Ta

§ 2 n gpyrue ycnyru
ceTeu

e

L

el g ma

OcHogrbie membt napaepada.
R HAZHAYEHUE JRCKMPOHHOT NOYMbL,
® LOUMOBLLL ALK, 3rermponKbLil adpec;
E CIMPYKIMYPA IAEKMPOHHOZ0 NUCLME,;
w eieKoHGeperRyiy;
e PALA0GLIE ADXUBBL.

Haznavyenne 3J¢KTPOHHOM MOYTHI

Kakasa »xe pHPOpMANRL mepe/aeTcd 10 KOMOPIOTEPHEIM Ce-
ram? Camasd pasHOOBpasHas. 910 MoryT ORITL nHcbMa, obnaBIe-
HUA, peKnama, NporpaMmuoe ofecleyeHme, KOMObLIOTEPHEBIE
HIPBI, ASJ0BAd JOKYMEHTANNA I MHEOTOe Zpyroe. Bea ara nadop-
Marnusa B BHEAe (DAMJOB XPAaHHTCH HA MarBUTHHIX guckAX abo-
mexTekux [IK 1 cepeepos.

A

FEnity TN

: ;E—{g? OfMeH NHCEMAaMU B KOMIBXTEPHRIX COTAX
l

epl)  HA3LIBAETCA XIEKTPOMHOMN modTOM (e-mail).

|'-Il

[

W .
! k%

JAeKTPOEHOe HHCEMO — 370 (aitd, Coxep:Kaliini 371eKTpoH-
HBEII ajpec MONyYaTeasd M TeKCT NHChMA.

JIeKTPOEKAA HOUTA — OJHH M3 CAMKIX NONYJAAPHBIX BHJOE
yCnyl KOMIBHTEPHEIX CeTed,

DIeKTPORHAL NoyTa paforaer ropasfo 6uicrpee o0fsIYHOHK 1104-
75, B caMnlfi JaTekui YTOJI0K MHIPa IHCLMO MOMKLT ToHTH 24 He-
CKONBKO MUHYT. B TeuelKe IHA MOMKHO HECKOJLKO pas odMe-
HATHECA MUCHMAMA CO CBOUM KOPPECTOHJACHTOM HA IpPYIroM KOH-
THHEIITE.

TlouToBbIH AWRE, 3ICKTPOHHEIN agpec

3aperucTPEPOBAKHBIN A0OHEHT CETH IIoJydael Ha IIOYTOBOM
ceppepe TAK HASHIBACMEIN noumoswll AULE,

i Pt e ., T " mrrn e i+ S P

ol o P B e o e e

;’5 ,ff,“** IloaToRLIH AIKHK — 2TO Pajfen BHEIIHOH HaMATH
' éﬁ:- OoYTOBUro CEpPBepa, OTBeeHubI pas afioneHTa,

e v
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KaxgoMy IOYTOBOMY ANIHKY NPHCBAKXBAETCA CBOE MMA, OT-
pyUuEOe OT JPYIMX HMeH. B »TCT SIMHK 10YTOBLIN cepeep noMe-
[aetT QUCEMA, NOoCTyNawinue K aloHeHTY.

TMepeaaTs RHCHMG B IIOYTOBRIH HIMUK MOKeT 11000 aboHeHT
ceTH, eCJIH OH SHAET anexmpoHkbiil adpec. Naraeys (IpoYUTATE
HAH NePellICaTh Ha CBOI0 MAIIKMHY) NHCEMO H3 I0YTOROTO AIITUKA
MOMKeT TOJNEKO ero siajenen. JoeTyll K NHMOPMAIH 3alIUIIeH
gaposieM, KOTODRLIH 3HACT TOABKO X03AUH AINHMKA.

Tro npencrasaser cofol snekTpoHbN aipec? Ilo cBoel
cTPYKTYPe OH IOX0MX Ha 0OBI9HBIN MOYTOBLIH ajpec, KOraa Much-
M@ TOCELIATCA Ha A00HEeHTCKHH AINMK 8 pecaTa B IOYTOBOM OT-
renesny. BoT npuMep o0EMEOr0 DOUTOBCTO aZpeca:

orvisa_ Tapex 11

e ———— T —-—, ——— e e T o T T——— e

_Pocens - Tlepme 110 644

MNe giruka abopenurs
A BOT IIpEMep 3eKTPOHHOIO Afpeca!
somov@pgu.perm.ru

O cocToMT U3 TAKKX YACTE;

CrpaHa : I'opox, | KUneq cepepa  ; FIMA NOYTOBOTO AMIKKA
Fi perm . PRU . 80mov
(Pocenn) | (Ilepmp)  (IITV) . (ComoB)

Touku 1 cumpon (@ — pasjenrurenbHEe 3HAKK. Paszenenusie
TOYKAMU YACTH YJEKTPOHHOTO AZpecs HASLIBAKTCH domeMmamis.
KeJui foMeH YTOUHSZeT MeCTONCJH0MKeRUe B KOMUBIOTepHOH
CETH IIOYTOBOTO CepBepa, oDCHVEHBAIOLIErD aapecaTa, Hoadde-
CTBG JOMEHOB MO:EeT ORIThL PasJIHYHEIM! JB8, TDPH H Soxee,

He By:®E0 ZyMAaTh, YTO B AJpecax Bcerfa HCIOAb3yeTCa anMi-
HUCTPATHBHO-Feorpad)H4ecKuil NPUENHN {CTPAEA—TOPOA—PAalioH
1 T.x) Bea gyacTs agpeca, pacnofiosKeHHAd CHOpPaBA OT 3HAUKA
@, apnseTcs OOMEMHLIM UMEHEM NOLMOGOZ0 cepaéepa, cogep-
Hamrero suiMK abomerTa, I'NaBHBI NPHHONI COCTOHMT B TOM,
9TO0BI 9TO UMS OTIMYANOCH OT MMEH BCeX IpOuUMX CEPRepoB B
KOMOBROTEPHOM CeTH.

Crpykrypa 5JeRTPOHHOTO THCLMA

B menom 3MeKTPOHHOE OHCBMO COCTOMT U3 «KOHBEPTA® U TeK-
CTa. O6pIYHO HA «KOHBEpTEs 3AIHCRIBAETCA afpec ITONIYJYaTe s,



16 Fnaea 1. Nepegaqd UHOPMALIUY B KOMNBIOTEPHBIX CETAX

azpec OTOPABUTENA H XKpaTKad HHAPODMAIHNA © HA3HAYEHHH
IACEMA (IBa HOCHefHIX 3NeMeHTa — HeoOdszaTeNbHBIE).

Bor npumMep snexTpoHHOoro nuckma u3 Ilepmy B MockBy:

Kyna: frolov@mgu.msk.ru
Orxyaa: somov@pgu.perm.ru
0 yen; npuzaquienie

ITpuzaawaw Bac npunams yuacmue e npaidnosanun obfuren Ilepmcro-
20 YHUSEpCumentd. C yeasxicenten, E, Comos

OrnpasyTe/IE HA CBOEM KOMIBIOTepe hopMupyeT dhaia ¢ TeK-
CTOM IINCbMAa, 3AIDJHAST «KOHBePT», JATEM OH BBIXOJUT HA
CBA3b ¢ HOYTOBRLIM cepBepoM. CepBep, IPHHAB OHCLMO, TYT XKe
HEPECHELIAET EI0 AJPECaTy.

K saerTpoHHOMY HHCEMY MOIYT OLITE MPHCOeNHHEHLl CAMEIE
paszHoofpasHule ¢ainsl: ¢ rpaguKeHd, 3IBEYKOM, IPOrpaMMaMH
U Ip. AJpecar HX IIONYYHUT BMeCTe C TEKCTOM MHCEMA (9TO OXO-
e Ha BKJAAZBIBAHEE (oTorpaduy B KOHBEDT ¢ MUCLMOM).

CyulecTBenH0, Yro a00HEHTHI CeTH BRIXOZAT HA CBA3L IO CBoOE-
My xerannio, Cepeep #e QYHKIUOEHNDYET Bed 11epepPLIBOB X Bbl-
X0oAHbIX. CBA3L a00OHEHTA ¢ CepBepoOM YCTAHABJAHMBACTCHA JHIOL B
TOT MOMEET, Korja aboHeHT NOIKIIOUHICH K ceTr. MMeuHO TOD-
Zla cepBep U OTIPABJISET €My BCH) KOPPEeCIOHIeHIIHI0, HAKOIHEB-
IIYIOCA B [I0UYTOBOM FAINHKE.

Teanexkondepennun

Kpome 3/1eKTDOHHOH TOYUTH AG0HEHTH KOMOLIOTEPHRIX CeTei
MOTYT HOAYYaATE ¥ Apyrue HEGOPMAIHOHERIE YCAYIH.

Bcem E3BECTHO, 4TO TaKoe KOHPEPEHINA: B OAHOM IIOMEIIE-
HUH cofupaTed JIOAN N BBICTYNAIOT, 3aJaK0T BOOPOCH], CIOPAT
Ha KAaKY0o-TO 00mIyio TeMy. DhIBaloT Hay4HBI®, IPOM3IBOACTBEH-
HLI¢, NpodCoIO3HEE, IMKQIbHBIe H APYIHE KOHQepeHIINH,

TenexoudqepeHOHA — TO TOKe 0OIMeHMe IPYINLI TOACH IO
obpeauuaomeil Bx TeMe. Ho gaa ywacTHa B Takoil KoHdepeHd-
UM He HYKHO CoBUpaTeCa B O4HO H TO e BPpeMs B OJHOM ITOMe-
meHun. Kpome Toro, tenexoHpepeHing He OrpaHHYcHs BO Bpe-
MEHN, KakK TPATHIHOHHAH KoHDepeHnuA. OHa MoOXer HPOROJ-
HAThCA MECALAMU M FONaMH.

Y4yacTHUKHY TaKodl KoHQepeHuud — a60HEHTEI KOMILKTED-
HOll cetii. TeneKoH(beperyUA JARIIOUACHICA 8 OOMEHE FINEKMPOH -
HuiMU HucvMamy mexcdy ee ywacmHuurkamu, CHavana B KOMObLIO-
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TepPHOH ceTH 00BABAAETCH OTKDBITHE KOH{QEpPeHI[HH Ha Olipeje-
neHHYI0 Temy. TenekoHQiepeHIUA IONYYAET CBON 3JeKTPOHHBIH
aapec, 3areM OPOBOSHTCH IIOANKCKA HA yYacTHe B KOH(pepeH-
nnu. ITocne atoro Xa:ganli aboHeHT, NOOHOMCABIIHICA HA OaH-
HYIO RKOoHPepeHIKI0, OyIeT NOay4dark BCE IOCTYIANIIUE B Hee
MATepHaNEl. B cBOWO Ouependb, IIOCEIIAA IHCHPMO B azpec KoHpe-
peHnnH, abOHeHT 3HAST, UTO OHO JOHAET L0 BCEeX €€ YIACTHUKOB.
CyniecTByeT MHOMECTBO TeNeKOH(EepeHIHH, HOCBAIIEHHBIX
CAMBIM pasHooDpasSHEIM TeMAM: HayKe, 0Gpa30BAEMI0, MYSEIKE,
pa3BeAeHUO PEIb, KOMIBOTEDPHLIM KI'PaM, DOANTHEE, JIHTEPATY-
pe H Op. Hepea2 TelekoHpepeHIINA MOMXKEO PACIPOCTPAHATE Ka-
KHe-T0 ¢CBOMY aBTOPCKHUe paloThl, JOT0BAPHUBATLCA O NOKYIIKE MU
OPoAa/Ke, YHACTHHKH TaKHX KoHpepeHUIHH BCerja MMeloT ca-
MVIC OHepPATHBHEYIO HhtopMaliiw B 00/IaCTH CBONX HHTEPECOB.

DaiiioBble APXHUBEL

A MOMEQ ad 4Yepes HaTepEeT IIONYYATH HOBOE NPOrPaAMMEOE
obecrniedeHue ga4 cBoero KomnbiTepa? OwxassiBaeTcs, MOKHO!
HAns arore cyweersyer cayskba pacupocrpaHeHnA aHJIoOR —
thaitnesrele apxuBest. CepBephl, KOTODPHIE NOLNEPKEBAIOT HX pPa-
fory, HazpiBaloTcHa FTP-cepeepamu. B GaliToBRIX ApXHBaX MOX-
HO HANATU He TOABKO IIPOrPAMMEL, HO U (palinel ¢ CAMEIMIH PA3EO-
oOpasHBIMH HHGOPMAIIMOHHLIMY 00LeKTAMH: PHCYHKAMH, QOTO-
TpasiMH, BEALOKINIIAME, MY3BKOI H AP,

IIporpamMMuoe obecnevuenne, OecIIATHO pACIpOCTPAHAEMOE
yepes TP -cepBepll, HepelKO HOCHT peKJaMHYI0 dyHKIHIO, Ha-
OpEMep, BpeMA ReHCTBHA TAKMX IPOTPAMM MOJKET OKA3aTbCA
OTPaHUYEHHBLIM. LCIM BBl 3aX0THTE€ H IAJbLIE TI0JAL3CBATHCA
AaHHOH [IPOrpaMmMoHd, To BaM OylJeT PeKOMEHJOBAHO ON/ATHTL
npuolpereEre ee paboyell BEpCHH.

Cpesgu npounx yeayr KOMOLIOTEPHBIX ceTell: JOCKHE obbLABde-

Huii, 6a3Bl AAHERIX, (QopyMBl upsaMoro obmenus (chat-romde-
peninuu), MeTepreT-Tenedorns u op.

%% KopoTko o rnagHom

1
FIN

JIEKTPOHHAA [IOYTA — 3TO cHcTeMa o0MeHa NHCEMaMU MeX-
Ay afoHeHTaMHM KOMILIOTEPHEIX CeTeil,

Kakarift aGoHeHT MMeeT CBOM NONMTOBLIM AIIHK -— IOMMEHO-
BAHHYIO 00JIaCTH AUCKOBOI IIAMATH HAa IIOUYTOBOM CEpPBepe, Kyga
IIOMEILIaeTCA BXOAAIlaA KOPPECIOREAeHIIN .
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ITouToBRI ANIHEK HMEeT YHHKATLEOE UMA; BAajeael, Hoayya-
eT JOCTYI K CROeMY IOYTOBOMY AINHKY Yepes IapOoib.

DMeKTPOHECE ITHCHMO — 3TO TEKCTOBHI (baiin, comep Al
«KOHBEPT» ¢ 9JIEKTPOHHBIM aipecoM NOyYaTensa i TeKCT IIHCEMA.

TenexkcEdQepeHINA — 3TC cUcTeMa oOMena HHpoOpMALMEH Ha
ONpefeAeHEHY0 TeMy Mexay aboHenravu cetu. ABoHeHT, OAIEK-
CABINUHCH HA KOH(pEpeHIHK, [I0JIYYaeT BCe ee MaTEpPHaN:El B
CBOH MOYTOBEIK AITUEK.

DalI0BEIe APXHBEL I03BONAKT Yepez MHTEDHET NONOIHATE
OpOrpaMMHOe ofecireueHHe CBOErC KOMIBIOTEPA.

Cpegyr IpyrEX Voayr cereil: JockH o0baBJIeHNM, 0ashl KaH-
HbIX, QOPYME UpANMOrQ 00INEENHA, HHTEPHET-TeASPORKA,

? Bonpoces! u sadarus

1. YUro TaKkoe aJeKTpOHHAA nodra?

2. Fla 4ero cOCTOWNT SMeKTPOHHOE IHCEMO?

3. 'ne pacnojaraeTca MoYTOoBEID sk abonenra? Uro B Herc 3aHo-
cHTca?

4. YUro npercrasager ¢ofolt sneKTPORHHY agpec?

5. Urto texoe Tenekongepenuna? Kak craTe y4aCTHHKOM TeseKOHGbeE-
peHLAH?

6. Kakue elle ycxXyrd NpefoCTaBAAKTCA aboHEHTAM KOMIbIOTEPHEIX
ceTei?

AnnapaTHoe
§ 3 | v nporpammHoe
obecneyeHne ceTn

Ocroenbie memyt napazpada:
m Mmexnuieckue cpedemen caolanvnoil cemu,
m UMO MAKOE NPOMOKOAbL,
s Rpozpammuoe ofecnevenue 22000AvNO0L cemu;
MEXHOR0ZUR «KAUCHIN—CEPEERy.

14 paGoTsl KOMOBIOTEPHEIX ceTell TpebyloTcA onpefeneHEblie
aINapaTHBIe (TEXHUHUECKHE) H IPOIPAMMHELIC CPeACTEA.
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TexHKYCCKHE CPLICTEA I'IO0ANBHOH COTH

Komnuviomep-cepéep — 5T0 BHEICOKONPOH3ZBOTHTNLHEIE
KOMIIBIOTED, OfOeCITeYMBAICILMH HHPOPMAIIMOEHEE YCIYFE B
ceTH. OOBIMHO CEPBED IOCTOAHHO HAXOOKTCA BO BEAIYCHHIOM CO-
cTOSHHH, 3JAHHMMALCE IPHeMOM/Nepensdell HMHQOPMAUHKN IO
CeTH.

Junuw céaju. IIna uadopManioHHEX CBASEH B KOMIIBIOTED-
HEIX CEeTAX YACTO HCIOJBIVIOICH Tene(d)OHHBIE JHHEHMH CBA3H
(KOMMYyTHPYEMEle IHEWH), 9T0 YA00HO U femes0, TOCKOJIBKY CH-
creMa TedeJORHO CBASH YiKe ZABHO OPraHH30BAHR, HAJANKeHA H
OXBATHIBAET Bech MEpP. Ka/KABIH pas Ond OpraHM3alMH CBA3N
Mex Iy afOHEHTOM B Y3JI0M CeTH ¢ IIOMOMIBI0 KOMMYTHDPYEMBIX
AHHENN HY/KHO ¢035aHUBATECA» [I0 COOTBETCTBYIOLIEMY HOMEPY.
B Ipyroe BpeMsa 3Ta K€ JUHUH HCIOJb3YETCH AJA COBIYHEIX Te-
JedlOHHBIX DA3FoBOpOB. a4 CBA3HM Y3JIOB KOMMYTAIIMH MeXAY
cof0off MOTYyT HCHONB3OBATHCH CISIMANLEO BLIfigjIeHHBEE Teje-
doHHEIe JUHEHH,. B 3T0M caydae ¢cBA3E JeiicTBYeT [IOCTOAHHO H He
Tpefiverca HabOHMpaThs TekedORHEII HOMED,

CaMyi0 BEICOKOKAYECTBEHHVI) CBA3L HOAJEPHKHBAICT ONTH-
KO-BOJIOKOHERI® JTHHEHE uwxdpoBod cBAsu, JNig CBASH MeXIY
YRAaMeHHBIMK V3JI6MH CeTH HCIIMIBIYETCH TAKKE 5ECHPUBUJIHE[E
COVTHUKOBAA CBA3G, pE,E[HDpEJIEﬁHHE JHHHI.

Tepmuran aborwenma. 970 nepcoHanssan IBM, mconoaesye-
MafA afoHeHTOM ZAd OJYYeHI U Nepejadyl HHPOopMAalHH.

Modem. Hedopmanng B 9BM nMeeT ZUCKPETHYIO JBOHUEYIO
bopMy, no MHEHAM Ke TemeoHHON CBRAZHM NepefaeTcd Henpe-
PRIBHEIH {AHAJOICBEIH) 3JleKTPHYeCKHE curEaia, Jas Toro 4Tobul
COCTUHHTE OIepCOHANLHLIR KOMULIOTER ¢ TeedORHOR CeTHIO, He-
obxoauMo cllenHanLHOe YOTPOHCTBO, coraacyoliee ux pabory,
Taxoe yorpoiicTBo HoCHT HaazBaHMe «MOZEM» (MOgyrarop —
LEMoaynarop). Mogyasanua — aT0 npeofpasoBanue WHEQOpMa-
IMHA 13 ANCKPeTHOH MU(PORoH GOPMEI B aHANOTOBYK), KOTOPOR
HPON3IBOIUTCH OPH Iepedade aBoHeHTOM HHGDOPMALUE B CeTh,
B yueGrure pna 8-ro kaacca (§ 24) raxoe npeofpasopanue GLUIO
Hazsano nudpo-aganoroseiM — ITAIIL, JHemogyaagusa — arto o6-
PaTHOe, aHagoTo-nudposoe npeobpasoBanme (AIIIL), mpoucxo-
ARLICE BO BpeMsa npHeMa HEGOPMALTH.

Cxema cBasy Memay aboHeETOM H CEPBEPOM C MOMOIIbIC MO-
AeMa IoKazaHa Ha puc. 1.2.

Mozem Mosxer 6nlTh BBIIOJHEH B BHAS OTLEABHOIO YCTDOMCT-
B2, NOAKJIOYAEMOro K KOMIBIOTRDY Ueped CTAHAAPTHRIN IIo-
ClefoBaTenbHLI [IOPT CBA3HM, KOTOPHIE HMeeTCH Y KamkAOTO
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KnuedT-nporpasmma TenedoHHan Cepseep-nporpamma
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Puc. 1.2, Cxena ceAsH Me)kay a00HeETOM U Y3JIOM CeTH
1o TenepOHHOH THHHH

KOMNIBIOTEpA. DLIBAIOT TAKKe BCTPOSHEBIE MOIEMELl B BHE 3TIEK-
TPOHEOHR ILJIATHEI, YCTAHABJAHBAEMOH BHYTDH KOMIBIOTEDA.

OaHold U3 Ba)XHEHNIMX XAPAKTEPHUCTHK MOJAEMa HBIASTCH
CKOPOCTH Ilepejadr RKAaHHBIX, HaMepsAeMas B OMTaX B CeKyHAY.
BoT xapaxTepHEle BHAYEHUA CKOPOCTH Hepefady A1 COBPEeMEH-
HEIX MOoZeMoR: 14 400 bur/c, 19 Xbur/c. CoBpeMeHHELIe BHICOKO-
CKOPOCTHEIC MOAeME HMeIoT cropocetH 28 Kour/c, 56 Kbur/c.

IiveTs BCIIONB3YVEMEIH MOAEeM BO BpeMa paboThl B CETH MOMKeT
nepecnathk 14 400 611r/¢ (1800 cumnonos B ceKkvuay). Torza ne-
penaga HOMHOH cTpaEMIBE Tekera (oxono 2500 szaxos) saiiMeT
QKOA0 NOAYVTOD& CeKYHE. llepewiiouenue CHOPOCTU MopeMma Ha
28 KRonT/c vIBOHT cKopocTh nepegadu. Mogem, ponyexkaromai
BBICDK.YI’CI GKDPUCTL, KAaK HPHBHJID, ITOSBOIHET pﬂﬁDTaTh HC HH3-
KOH CKOPOCTBIO. |

Cepresnrle npobyeMEl IpH Llepefade AAHHLIX JaCTO BOSHHKA-
0T H3-34 IJIOXOT0 KavYecTBa TeaegoHHEIX JHEHE, JIT0 BeZeT K He-
KaKeHUIO NepefaBaeMon mHGopMann. MHOTAA 0ANH HCKAMKEH-
HBIH OMT MosKeT 0DeClHeHHTs Be0 HEDOpPManui, MAorne THOL
MOJeMOB 00aZ810T CHOCOOHOCTHIC KOPPEKTHPOBATH OLIMOKH.
Taxue mMomeMBl HasBIBAKT HHTEMNEKTY&IbHEIME. IlprnMmeHenHE
KDPpEEHHH GI_IlHﬁﬂR CHH M AET EKDPDETL HEPE,E[E_TIH ,[IE_HHBIK, HO
3ATO YVBeJIHYHBaeT ee HAKRKHOCTD.

TI10 TAaKOC BPOTOKOILL

B KOMIBIOTEDHBIX ceTdX abDoHeHTHI MOrYT HCIOALICBATE DPAasd-
UYL MAPKH KOMIIBIOTEPOB, THIBI MCIeMOB, JHHHN CBR3H,
KOMMYHEHKALMOHHBIE OporpaMmMbl. YTobnl Bce aT0 oCopyaoranie
padoTaso cornacoBaHEO, paboTa cerell MOJUYHMHACTCH CUEHAIL-
HBIM TeXHHYECKHM COIVIAIICHKUAM, KOTOPEIe HARLIBAIOTCA IPOTO-
KOJaMH.
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[IpoToKoab1 paboTel CETH —— 3TO CTAHAAPTHI,
OTpeAendIonue (POPMEI NPeCTABMEHUA H CIIOCOOR
- . TRPeCHINKH coofuieHu#l, NPOUeRYDH UX
... UHUTepIpeTa iy, IpaBUIa COBMeCTHOR padoThi
- PAGJIMUHONO 060PYLOBAHNS,

>y

[Iporpammuoe obecneyeHue IrIo6ANLEOH CeTH.
TexHoxorua «KJIHEHT—Cepsep»

O6cayKHBAHHEM CETeBhIX HH{(POPMALHOHHEIX VCAVI 3aHUMA-
erTcAd KAK KOMIOBIOTEp ADOHEHTAa, TAK M Y3J0BCH KOMIEBIOTED-Cep-
sep. 1A KasKIO0H H3 ycnyr (sJeKTPOHHAs NoYTa, nepegaua ¢aii-
/0B, §as3kl BAHHEIX M JIP.) AOJ’KHO CYILIECTBOBATH OUpejesieHHoe
IIporpaMMHoe obecneyeHre HA MAIITHHE NOJIB30BATEAR U Ha CepBe-
pe. OpraHnzalliA NPOrpAMMHOrO obecnedeHHsd, NPUHATAA B CO-
BpPeMEHHBIX CeTAX, HOCHT Ha3BAHHE ¢MEeXHOA0ZUA «KALEHm —
cepaep». '

Jw6an ceTepas yeiayra Ha MamuHe aG0HeHTa 00CaY KEBaeTCH
nporpaMmoil, KOTOpas Ha3bIBAETCH KJIHEHT-IporpaMmoil (mau
KOpOYe — KJIHEHTOM); HA Y3JI0BOM cepBepe ata yeiayra ofecnedn-
BaeTcad paboToil cepBep-mporpaMMBl, TaxkuM o0pasoM, CJI0BO
«CepEep» ynoTpedlidercd 0 OTHOIICHKI KaK K 00CAYUBaIoLLIe-
MY KOMABIOTERY, TaK ¥ K £I'0 NDOrPaAMMHEOMY ofecnedenuio,

IlporpaMMBl <¢KJIHEHT» I <«CepBep» VCTAHABJIMBAIT CBA3b
Mexay coboif, B KaKJasi 13 HUX BEINOJHAET CROID YACTh pPaboTH
o obcay:xuBanunio abonenra. Kauvenm-npoepamma moarorapiu-
BaeT 3anpoc T0NLIOBATE/A, IIEPeRaeT ero 10 CeTH, 4 3ATeM IPHEH-
MaeT oTBeT. Cepgep-npozpamma TPUHHIMAET 3AIPOC, IOETOTAR-
JTHBAeT OTBETHYIO MH(POPMALHI U IIePeAeT €e ToAbL30BaTLII0 (CM.
puc. 1.2). IIpu 5TOM OpPOrpaMMEl ¢«KIHEHT» W «CepBEP» HCIOIb3Y-
0T 00IfMe HpoTOKOALI — o6maroTes Mexay coboi Ha oaHoOM M
TOM JKe <«ceTeBOM #AsbiKe», llpu mpepocTassiennH pasHBIZ YCAVT
MOTYT MCIIONB30BATECH DA3HEIE IPOTOKOJIBL,

CepBep-nporpaMma 3JIeKTPOHHOM IIOUTH OPTaHH3VET PACCHLI-
XY 00 ceTH KODPeCIOHAeHLVH, NepefaBaeMoi aboHeHTOM, &
TAKE NpHeM B IOUTOBHIN SINWK ITOCTYIaONIel MHQODMAIN.

Kauent-nporpaMmy 2JeKTPOHHOH MOYTH 0GEIYMHC HA3BIBAIOT
OYmoeeou npozpammol, Be HasHavueHHMe — HOATOTOBKA M OT-
IpaBra ouceM a0OHEHTa, NONYUEHHE NOCTYIAKIIEH KOPPeclIoH-
ASHOINN U3 OYTOBOTO AINKA af0EEeHTA U BLIDOJIHEHHE DATa Cep-
BHCHEIX YCJIVI.
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IloqToBas NporpaMMa co3ZAeT HA MArHHTHOM JAHCKE MalllHBE
aboHEeHTA CIeIVIOUIHEe PASIEIIhL:
: ITANKH OJNA XPaHeHHUs IMOYTOBON KCPPECIIOHeHIIMH;
. AJPEeCHBIN COPABOYHHK.

KonudecTEO M HA3BAHHA NANOK, CO3TABAEMEIX PA3SHRIMHM [IOY-
TOBBIMH NPOrpaMMaMH, MOryT OBITE DPA3HBIMH. [IpaKkTHYecKH
BCET/Ia KMeeTCH CAefYOMUN Habop Ianok:

. ¢«BXogammes — Jifi g XpaHeHH R NPHEHATOH
KOPPeCIOHAeHIIHHE;
«HMcxogampe» — A4 XpaHeEHa NMOATOTORNEHHLIX, HO ellle
He OTNPaRJIeHHBIX MHCEM,

. «0rnpaBaeHHLIe» — ONA XPAHCHAA OTIPABICHHLIX ITHCEM;

B azpecHBIH CIPABOYHUK MNOJAR30BATENEL BaHOCHT 3IEKTPOH-
HElE apeca CEOMX NOCTOSHHBIX KOPPecloHgeHTOR.

Bcee KapeET-OporpaMmMel 00eCIeuBalOT IOJIEI0BATENI0 SJIISKT-
POHHOH IIOYTHl CASAYIONIHE PeXXHMME paborhi.

Hacmpotxa, B sToM peume ycTaHaBAHBawTea HeoOXomu-
MEI¢ NapaMeTphl AN NPARMIAbHOH pafoThk! MoJema M TOUTOBOH
nporpaMmal. OCRIYEO HAcTpoliKa ODPOUSBOAHTCA BC BPEMS IOX-
KJIIYeHHd aD0HeHTa K CeTH,

IHpoemomp nowmer. Bo BpeMs OpocMOTPa MOMKHO OTCOPTHPO-
BaTh MONMYYeHHBIE NHCEMA (HAaIpHMep, [0 JaTe OTIPABICHHR, IO
HMEHU OTIPABHUTEIA K 7. X.) X BHOpaTEL NMUCEMG A7IA IPOCMOTDA.,
B sToM peHNMe NOMHMO BHIVAILHOMO [IPOCMOTPA HHCLMa MOMK-
HO BBIMOMHHUTE CAEZVIOITHE AeficTBHA HAN MNCLMAMMA:

VIAJEHNE U3 TIATIKHK;
. IepelIMCKEBasEye B pain;

IIEpecElIKa APYTOMY afpecaTy;
. IeTATL H4 IPUHTEpe,

ITodzomoexa/pedaxmuposanue nucem. llucemo nogrorasin-
BaeTCA B cnenuaabHoM palovem mone — OsaHKe necbkMa, KOTO-
PBIE COZEPKHUT 8APECHYK YACTE, MECTO AJd KPATKOH MHQOpMa-
LIHH O OHNCbMe, MEeCTO JJA YKa3aHUA UMeH (DaliaoB, OTIpaB/ige-
MEIX € 3TUM mucsMoM. [Ina zanucm Ha GIaXK MHCMONMB3YETCH
BCTPOEHHKIM TeRCTOBLEIN PeAaKTOD. 3aOoidHeHHe aApecHOR YacTH
MOKHO OCYIIeCTEMTE BEHIOOpDOM H3 cumucka aapecoB. Ilpuaarae-
MEIe K DIHCEMY (JAalaLl BEIOHPAIOTCA M3 KATAJOIOB JUCKA,

Omnpasxa saexmporHoil koppecnondenyuu, B 3TOM peskuMe
IOAMOTOBNEHHOe NHCEMO OTNPAaBIAETCS II0 CeTH axpecary, IpH
9TCM MOKHO HCIOJL30BAThL JONOIHATEIbHEE YCAYTH, HATIPHMED
YBeAOMIeHHE O MOJyIeHHH.
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%% KOPOTKO O rMaBHOM

TeXBEWIECKEMN CPEACTBAMY CeTel ABAAIOTCH YINOBLIE KOMIIL-
J0TePLI-CepBepLl, NePCOHAJMbHLIC KOMUBIOTEPL a00HEeHTOB (Tep-
MHAHEAIL), JHHHH CBA3HM, MOJEMEL.

B rauecTBe JHEMH CBA3K HCICOAB3YVIOTCA KOMMYTHDYEMEIE TE-
sedOHHLIE AMHHMM WJIH BbIJEJeHHSIE KAHANB — TeleOHHHE,
rabelnsHBIR, CIIYTHHKOBEIE, PAAHOpeIeHHEIe.

MozeM UCHOAB3YETCA B TOM CAy4ae, eCJH KaHaNOM CBA3Y HB-
naercdA TededoHHEAR TUHKHA, MoleM npeodpasyer ZBOHYHBIN KOL
KOMIBLIOTEPA B AHAJNOTOBBIN SISKTPHYSCKHT CArHAA TesnehoEHOH
ceTH OPH Iepefade HEPOpManHE (MOAYJIANMA) H NPOH3BOAUT
ofpatHoe npeobpasoBaHNe (LEMOAVAAILNA) BO BpeNMA IPHEMA HH-
(POPMALHH.

OcHOBHOH XapaKTepHCTHKOH MoOJeMa HBAHETCA CKOPOCTDL
TpHeMa/nepesain RHOOPMANNH, KOTOpad HaMepdAerca B OUrax B
cerkyHay — GmT/C.

Pabora cerell MOZUNHAETCA OIpeReeHELIM IIPOTOKDIAM —

CTAHAAPTAM HA NpeNCTABACHHE W NpeobpasoBaHHe IepejaBae-
MO IIO CeTAM MH@OPMAIUH,

ITporpammzoe obecnedeEue KOMITBIOTepa-CepBepa, obecrmeun-
BAIOILEE [IpeJOCTABIeHUE HH(MDOPMAIROHHLIX YCIYD IOAL3A0OBATE-
JIAM CeTH, EAJ3HBaeTcs cepBep-nporpaMmoi, Ha koMnsoTepe

aboHeHTa paGoOTAIOT  COOTBETCTEVIOLIHE KJIHEGHT-IPOTPAMMEI
{TeXHONOTHA «KIAMEHT — CepBep»).

Knuenr-nporpaMma sJIeKTPOEHOR MOUTH X3eT BOSMUOMKHOCTE
abOHEeHTY NPUHHAMATE M OTOPABAATH IIUCHMA, ITPOCMATDUBATE
NMONYYeHHYIO KOPPEeCcHOHIeHINID, GOPMHMPOUBATE TEKCT IIICHMA,
BECTH azpecHAH CIPABOMHEEK, BECTH MNOYTOBRIH SPXHE.

? Bonpockt 4 3adanun

R ]

1. 9T0 BXOAUT B TeXHHYECKHE CPEACTBA KOMILIOTePEEIX ceTei?

2. [Toyemy p RauecTBe IMHHIT CRAIN B KOMIBIOTEDHHX CETHX YAM(E
BCErO BCHONB3IVIOTCH TeledoHHbIe THHHN?

3. Yro takoe mozem? Kakoso ero nasHavueHne B ceTn?

4. Kakan senpuyMHa ABIFETCH OCHOBHOM XapEKTEPUCTHKOH DaBoThl
MoAema? B KakHX efMEUNIAX OHA HaMepseTca?

3. CROABKO CHMBONOB TKCTA MOMCHO HepefaTs 34 5 CEKYHZ, HCHOAb-
8yA Mozen, paboraromii co ckopocTeio 1200 6ur/c; 14 400 6ur/c?
8. KakuMu posMoMECCTAME 06nagaer HHTRAJICKTYAJNBHEBEIH MOIeM?
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7. UYTO Takoe HPOTOKOT CeTn?

8, YTo Takoe TEXEOMNOrHA <KIHEHT — CepBeps»?

9. Kakyw pafory BEIITONHART CepBEP-NPOrpaMMa AIeKTROHHOH IToUTRI?
10. IMepeuncriure pesxkMMbl pabOTHI KIUEAT-NPOTPAMME] 3JMeKTPOHHEOR

noYyThl,
) Mnteprer
- §4 | vBcemupHan
nayTuHa

Ocnosneie memot napazpaga:
s Humeprem — Mupogoe codpyxecmaso cemels,;
o o maxoe World Wide Web,
w Web-cepsep, Web-cmpanuya, Web-caitm,
» 2unepcmpyrmypa WWW,;
e Opaysep — wauenm-npozparma WWW, npobrexa noucxa
uHgopmayuy 6 Huneprueme.

HuTtepHeT — MHPOBOE COLPYIKECTBO ceTel

XoTenoch OBl BaM 3aIVISHYTh B Pe3NAeHINIO NpesHIeHTa
CIIA — Bearr#i foM, UM TOCETUTH JIYBD — KPYIIHEHUINNH XYA0-
KBCTBeHHRIH My3deH MUPA, HJIH Y3HATEH, KaKkad DOorofa B AHTApK-
THZe, HAH NOJVIHTE CBeACHHA O CIeKTaKAAX, HAYVINHX CerogEa
BEYEPOM B MOCKOBCKNMX TeaTpax? Bcero aToro M MEoraro Jpyroro
MOMHEO JOCTHYS, He BREIXONA H3-3a4 CTONA, HA KOTODOM VCTAHOB-
JeH MNepCOHAJBHBIN HKOMIBIOTEpP, IOAKJAKXYEHHBIH K MHDOBOH
cetut Hrmepnem.

Hurepuer o6meauHaeT B cebe TLICAYM NOKAJIBLHEIX, OTpACIe-
BBIX, PETHOHAJBHEIX KOMIILIOTEPHBIX ceTell Beero mupa. OTgenn-
HEBEIH HNOJIb30BATENL, KOTOPHI He SBAdeTcd AafG0HeHTOM KAaKOoH-To
U3 IIePeIUCACHHLIX CeTeH, TaKKe MOKeT NOIKIIOYHTECI K H=a-
TEPHETY 4uepes Oam:xallIni y3/J10BOH LEHTP.

Bce nepeuncieyghie BHIIE YCIYLH KOMIBITEPHEIX CeTel
(2MeKTPOHHANA TTOYTA, TeNeKOHpepeHINH, (palHloBLie APXHUBLI H
np.) paborazor u B Varteprere. Ylpu sTtom MOryr so3HUKAaTh
AHIIE IpodaeMBl fBIKa OOnIEHNA, HIBIKOM MEXAYHAPOIHOIO
00lIeHUN B MUPOBOH CeTH ABIAeTCH anranicKHil. Bor Bam emre
OZHH CTHMYVYJI CTAPATEARHO HN3YYATh AHTJIMHCKIH A3LIK]
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Jro tTakoe World Wide Web

CaMOIl HHTepPECHOH ycayroH, OpejoCTABIAASMON II0Jb30BaTe-
aam AETepHeTa HadnHad ¢ 1993 roga, crana BoaMo:XHOCTE pabo-
rul ¢ MEQOpMamroaHOK cacTeMol World Wide Web (coxpanien-
Ho — WWW), 370 cioBocouyeTaEMe MOKHO IEPEEECTH KAK «BCe-
mupHAA mayTuHa». MMexno pabora ¢ WWW pnenacs B BUAY,
KOI'LA B Ha4yasae sToro naparpada BaM NpeAaalaanch BCAKHE HH-
GopMAaIlMOEHEIE YyAeca,

OueHb TPVAHO JATE TOUHOE OLpefeNeHHe, UTo Takoe WWW,
ITy CHCTEMY MOXXHO CPDABHHTS C OTPOMHOH SHUKKIONeIHEH, CTPa-
HALUELI KOTOPOH paszfpocaHbl I0 KOMIBIOTEpaM-cepBepaM, abbenn-
HeHHBIM CeThbi0 MuTepier. YUtobrl noayduTk EVIKHYIO HHOOPMA-
IIHIO, TI0JR30BATENb JOJKEeH A00paTbCd A0 COOTBETCTBYIOIISH
CeTPAHHLEBI DHOHKIONeIUH. DHITL MOXKeT, MMed B BUAY TAKYIO
AHAJIOTHIO, cosgarenn WWW sBenu mouarue Web-cTpannne.

Web-cepsep, Web-crpannna, Web-caiir

Web-cmmparnuya — 3T0 OCHOBHAA HHPOPMALMOHHAA CAMIHIIA
WWW. Oua npeacrarider coboll oTaeAbsHLIM JOKYMEHT, XPAHA-
muiica B2 Web-cepeepe. CTpaEuna UMeeT cBoe mM4 (nonobHO Ho-

MepY CTPA&HHIIK B 3HIIHKJCIENHHN), II0 KOTOPOMY K Hell MOJKHO 00-
PATHTBCH. :

HugopManua 5a Web-cTpagnie Mo®eT DBITE caMoH pasHom:
TeKCT, PHCYHOK, (poTorpadud, MyneTHMenna. Ha Web-cTtpasn-
aX IOMELIAT TAKXKE PEeKJAMY, CIIPABOYHVIO HHGPOPMALHID, Ha-
Y9HBlEe CTATLH, HOCASAEME HOBOCTY, ILICTDPHPOBAHHBIE H37a-
HHMS, XYA0KEeCTEeHHEIE KATAJ0TM, MNPOTHO3 IIOTOALI H MHOIOE,
MHoroe gpyroe. Ilpome ckazarh: ¥4 Web-CTPAHHIIAX €CTh «BCES.

Hexotopoe komuuecTeo Web-cTparul, MOryT GLITE CBA3AHBI
TeMaTH4YeCKu M obpasoebiBaTh Web-caim. ¥ raxnaoro cailTa
eCTh IMIABHASA CTPAHUIA, KOTODad HaskiBaeTcda RomalrHed (Home
page). ITC ¢poeobpaAIEEI THTYALELIHA JACT, HAYHKEAA ¢ KOTOPOTO
MOXHO NDOCMATPHMBATL HOKYMEHTHI, XPAHANIHECH HA CepBepe.
OBniugo goManmIHAA CTPAHHMIIA COAEPIKUT OTVIABISHHE — HAZBA-
HHA pai3genos, YUTo0nl ofpaTHTLCA K HYHHOMY pasfeny, LOCTa-
TOYMHO MOZEeCcTH VKA3ATENb MBIIUY K HASBAHUIO PASAENa U IIeNK-
HyTh KHOIIKOH MBIIIH.

I'mmeperpyxrypa WWW

Oznako mpocmaTpmeaTs Web-cTpaHHIEI coBceM He ofsza-
TeNBHO mogpax, HEPEAUCTHBAS HX, KAK B KHHre. Bammedmum
CBoncTBo WWW sABARAETCH ZUNEPMEKCIMOGAR OPZAHUIAYURA
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canzen memdy Web-emparnuyamu, [Ipudem st cBAsH HeliCTBY-
0T HE TOABKO MEeHKLY CTPAHMIAME Ha OHOM CepEepe, HO K MEX-
IV PR3EBINI cepBepaMy WWW,

O6LHO KAIOYEBEIE CJIOBA, 0T KOTOPBIX HAVT FHIEeRPCBA3H,
BhlgensaoTca Ha Web-cTpaHUIIe BETOM HJIKM NOTUEPKHBAHIEM.
[OIenxHEYB MAIIILIO HA TAKOM CI0BE, BH IIC CKPBITON CCRITKe 1e-
PERAETE K HPOCMOTRY APYyrore joxyMenTa, llpuvuem 2roT XOKy-
MEHT MOMET HAXOJWUTLCA HA APYIOM CepBepe, B ADYIOil CTPaHE,
Ha IpyroM KOHTHHeHTe. Hante Bcero noakwscoBartent HurepHera
ITOATHA He HMeeT, Fhe HAX0OUTCA ¢epBep, ¢ KOTOPEIM OH B JaH-
HBIl MomMeHT obilaerca. O6pasHo roBopA, 3a OANH CeaHc paboTh
MOXKHO HeCX0/bKO Pa3 «00JeTeTh» BOKPYI 2@MHOIO IHapa,

Poxb xiamoya IO CBAIM MOXET BBHIIIOJHATE He TOJALKO TEKCT,
HO W PHCYHOK, oTorpadud, YKazaTeab Ha 3BYKOBOM JOKYMEHT.
B TakoM cjayyae BMeCTC TepMHHA <«THIIEPTeKCT» ynoTpediasercd
TEPMHE «2unepmeduas.

Ha oguy u Ty :xe Web-cTpaHEIY MOMKHO BRIATH caMBIMH Pas-
HEIMH OyTAMHE. AHAJOIHA cO CTPAEHLAME KHEFMYK 376Ch YiKe He
paboraer. B KHEre ¢CTPAHNIIBI HMEHT OIpeJeleHH Y0 oc/AIeT0Ba-
TEALHOCTh. Web-CTpaHHIbl TAK0H NOCAEAOBATEALHEOCTH HE HMe-
10T, [fepexon oT oAHOH CTpaHHUL] K APYIoi DIPOMCXOZHUT HO PU-
NepCeeAsaAM, o0pa3yIOIINM CeTh, KOTOPaAH HANIOMUHEAET HAYTHHY.
Orewaa ¥ NpoMCXOAUT Ha3BAaHHE CHCTEME,

O6ofman cKazaHHEoe, MOKHO AaTh CAeIVIOIEE QUpereIeHHe:

_ World Wide Web — aro pacnpenenesnas

| g»g%ﬁ*iaﬁa IO BCeMY MHPY HHQOPMAIMOHHAA CHCTEM#

%J )] € rHNIEePCBASAMM, CYIIECTBYIOIIAA HE TeXHHYeCKoul
& Gaze BceMupHOH ceTy HHTeEpHeT.

Bpaysep — kaHenr-mporpaMva WWW. IIpodaema moucka
HadopmMausnr B UaTepnere

IlepemMernaThCA N0 «HAYTHHEs IIOJIL30BATENIO MOMOIAET CIICITH-
aJIbEHOe IporpaMMEoe obeclledeHne, KOTOpoe HaskiBaercd Web-Opay-
Jepom OT aETAHHCKOTO «browses — «0CMATPHBATE, H3VUATH®,
C nmoMompio 6paysepa HYHHYI0O HHPOPMAILIIO MOXHO HAWTH Das-
HEIMI crrocobamu. CaMEIR KOpPOTKH OIVTH — C NOMONIBI aXpeca
Web-cTpasunsl. Bel HaGupaere Ha KaaBuaType 2TOT agpec, Ha-
JKEIMAaeTe KAABHLIY EBOJA H IIOIajJaeTe Cpasy Ha MecTo,

Adpyron nyts — Tomck. BhI MoOXeTe Ha4aThk ABHIKEHHE CO
CBOEH AOMAallHel CcTpaEWMIB II0 I'MilepcpasaM. IIpH 2ToM ecTh
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oMaCHEQOCTH HE TYIA YHTH, SaIyTATECA B <IAYTHHE», IIONACTL B
rynEK. Bopouen Opaysep MO3BOJIAET BePHYTRCA Hazaj Ha mwoboe
KOMHYECTEO IIIATOR, NPOAO/MKHUTE MOUCK II0 JPYroMy MapIupyTy.
TaKo TOHCK HOA00eH BV IAHHIO B He3HAKOMOM Jlecy (IIpaBAa,
MeHee OIACEeH).

XopoUIKMMH TOMOIHUKAME B HABHIAIlUH 0 W W W ABIAIOT-
cfl CIEIHATbHEIE ROWCKO8be npozpammbi. OHE <3HAIOTH BCE
uAH oyt Beé 0 WW W, Taxoll mporpaMmMe ACCTATONHO VHAIATE
uafop KJIIOUEBLIX CJOB 0 HHTepPecylolleid Bac TeMe, ¥ OHa Bil-
JACT CIIHMCOK CCELIOK Ha Hmoaxozdamre Web-fgoxyMeHTH. Ecan
CHUCOK OKAaMeTcA CANIIKOM AJMHHHBIM, HYKHO Z00aBUTL elle
KeKHe-HHOYIb YTOUHRIIHE TePMHHD],

[TonssonaTent HHTeDPHETA BO BpeM:A CeaHCOB paboTEl B CETH
OKA3bIBAETCA IIOrPYKEHHEIM B HHOQODMAIMOHEHOE IPOCTPAHCTBO
¢ HeOTPAHMIEHHLIMH pecypcaMH. B mocnejgHee Bpems craJs pac-
NPOCTPAHEHHEEIM TePMHH «Kubepnpocmpancmecs, HoJ KOTO-
PBIM IOHHMAETCH BCA COBOKYIMHOCTE MHPOEBIX CHCTEM TEACKOM-
MYEEKAIHR ¥ UHPKYAUDPYICILEH B EHX UHGOPMALUH,

Cucrema WWW odexb OniCTpO pasBHEBAETCA. YiKe CeHdac BCe
ge pecypchl mA0X0 nopgawrcd 00sopy. BeimyckarTed TOACTHIE
COPAROYEMKH, KATANOICK, KOTOPhIE YCTADEBAIOT OBICTPee, 9e€M Te-
nedoHunle KHAErH. I103TOMY OBHOBPEMEHHO € YBeJIHYeHNeM 065-

eMa HHQOPMAaIIMM COBEPIUCHCTBYETCd CHCTeMa IIOMCKa B World
Wide Web.

I{UPDTKD O FAABHOM

Harepuer ~- BceMHpHAHR racbansEasi KOMIBIOTEPHAH CETh.

World Wide Web — BcemMypHas nmeyTrHA! paclpeleeHEAA
10 Bcemy MHPY HHGOPMAIIIOHHAA ClIcTEMAa ¢ THIEPCBAIAMHU, CV-
WeCTBYIOILAA Hi TeXHNUYeCKOH Oase mupobBoH ceTH HMuTepHET.

Web-crpaunna — oTgencuuit goxyment WWW,
Web.cepeep — xomnniorep B cetn HuTepser, XpaHAIIMi

Web-cTparuiin H COOTBETCTBYIOINEE IPOrpAMMHOe 0BecIIeueHre
ARA paboThl ¢ HUMH.

Web.-cailtr — cOBOKYNHEOCTh TEMATHUYECKH CBH3AaHHBIX CTDAa-
HEL.

Mnepnenua — cucTeMa rumepcBsseit MeXXLY MYALTHMeSHA
ACKYMeHTaAMH,

Web-6paysep — ximesT-mporpamMMa g18 pafoThl HOIL30OBATE-
11 ¢ WWW,
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ITovcx EyMHOrO JOKyMeHTa B WWW MOMeT NPORCKXOANTL:
OYTeM VHA3aHHA ero ajpeca; NvreM INePeMeIDeHHI OO0 <«HayTH-
He» IHIIEPCBA3ell; nyTeM RCIONE30BAHHA DOACKOBLIX IPOTPAMM.

KuGepnpocTpaHCTRO — COBOKYNHOCTh MHPOREIX CHCTEM TEJNe-
KOMMYHUKAIIMH 1 DUPKYANPYIONe B HUX HHMOPMAIIIIH.

- Bonpocet u 3adanus

1. ro taxoe HuTeprer?

2. Kak nepesogurces caosocoderane « World Wide Web» ?

3. Yro raroe WWW? .

4. Kaxkyw uadopMannio MOMKHED H3BAeYS N3 W W W?

d. Kak opranusceana cBH3b MexaIy Web-crpanunamu?

6. B yem agazorna mMexay WWW i navraHoii?

7. UTo TEKoe runepMeana?

8. Yro taxce Web-ceprep?

0. HaxkumMu Merosmamy B WWW MOXKHO HAHTH HYXKHYIO ¢CTPAHHILY?

Cnocobbi
noucka
B MHTepHeTe

OcHosnbie memvs napazpada:
B mpu cnocoba noucka 6 Humepneme;
i NOUCKOBULE CEpeepet;
K ALK 3ANPOCOS NOUCKOBOL CUCTEMDL,

Tpa cnocoba noucka B HaTepreTe

WETepHeT B 1eJ0M ¥ BCEMHUPHAA MAYTHHA, B YACTHOCTH, IIpe-
IOCTABAAIT aBOHEHTY ZOCTYI K THICAYAM CepBepoB M MHI-
auoHaM Web-cTpaHun, Ha KOTOPBIX XPAHNTCH HeBOOOPABMMELIA
obreM mHpopMauun. Kax He morepaTeca B 2TOM «HEQOPMALH-
OHHOM OKeaHe»? as orore HeoDXOZMMO HAVIHTBCA HCKAThH H
HAaXOANTE HYXHVIO HHQODPMALMIO B CETH,

Kak yxe 0b110 cKa3aHo, CYIIECTEYIOT TPH OCHOBHBIX (II0coCa
II0HCcKA nadopmanny B MeTepHEeTE,

1. ¥rasanue afpeca cmparuybt. D10 caMbIi OBICTPBIN ciocod
HMOHMCKA, HO €r0 MOKHO MCIIONb3OBATE TOABKO B TOM CJIyYaE,
eCJI TOUHO U3EECTeH aZpec JOKYMEHTA.
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2. Hepedsuxcenue no 2unepecuiaram. IT0 HaAMeHee yaoOHLII
coocof, TAK KaK ¢ ero IMOMOIILIO MOMKHO HCKATh JOKYMeH-
ThI, TOJAbKO OJH3KHE 0 CMBICIY TeKyLIeMy AOKYMEHTY.
Ecnu Texymnai JOKYMEHT DOCBAILEHE, HApHMMeD, MYALIKe,
TO, HCIIOAB3YHA THIEPCCEINIKHM 3TOrC JOKYMeHETa, BPHA JHI
MOXKEO GyAeT MONACTEL Ha CalT, MOCBAIEHHEIH CIOPTY.

3, Obpawenue ¥ noucKo8omy cepsepy (nouckosolt cucmene}.
Mcnons3oBaHie IOMCKOBHX CepBepoB — Hamboaee yA0G-
HEIH ciiocof moMcKa HEQopManu#, B Eacrosuice BpeMA B
PYCCKOASKIYHON gacTH MHTepHeTa NOIYAAPHE ¢S VIOLIHE
IMOMCKOBEIE CEepPBephi:

Andex;
Rambler;
Anopr.
CyIlIecTBYIOT M ApYIHe IOMCKOBHEe cucTeMbl, Hanpumep, 9d)-
(PeKTHBHAN CHCTEMA NOMCKA PEATKAIOBAHA Ha CepBeDe IIOYTOBOH
cay:x0el mail.ru,

1lonCKOBEIE CepBephI

HarbBonee pocTymHABIM I yAOOHBIM crnocobOM morucra HHGDOP-
MEIHH BO BeceMHMpHOHR LIAYTHHE ABJIACTCA HCOOABIOBAHHE IIOMC-
KOBBIX cucTeM. IIpu pTOM NOMCK MHPOPMAOKH MOXKHO OCYIIECT-
BJIATH 10 KaTAJOraM, a TAKMe [0 Habopy KJAKUEBEHIX CJIOB, Xa-
DEKTEPHIVIOIINX OTEICKMBRABMBIA TEKCTOBBIY JOKYMEHT.

PaccMorpnM MenonL30RaHKE NOHCKOBRIX Ce€pBepoR Gornee mo-
Apobao. ITouckoesill cepéep CONEP:KHT GoNbILCe KOIHYECTBO
CCBLJIOK HA CaMble pasjaudHbie JOKYMEHTH, H BCe 3TH CCRIIKH CH-
CTEMATHIHPOBAHEI B TeMaTHUYecKHe KaTanorum. IHamnpumep:
CIIOPT, KWHO, aBTOMCOMJIM, HIDBI, HayKa H ap. lIpwyem 2TH
CCRIZIKU VCTAHABAHUBAKTCA CEPBEPOM CAMOCTOATENLHO, B ABTOMA-
THYeCKOM pesiiiMe NYTeM PeTyAAPHOrC IPoCMOTpa BCeX MOABAA-
WLINXCs Bo BeeMupHoil mayrare Web-crpannn,. Kpome roro, no-
WCKOBbIe CepPBephl NPeXOCTABIAIOT MONL30BATE/I0 BOZMOXKHOCTE
NONCKA WHHOPMAITHH II0 RIOYeBHIM ciloBaM. Ilocne BBOAA KIIHO-
UeBBIX CJIOB MOMCKOBLIM CEPBEP HAUHIAET IPOCMATPHBATL NOKY-
MEeHTBI Ha ApyruX Web-ceppepax u BHIBORUTE HA 9KPAH CCHITKH
Ha Te NOKYMEHTEI, B KOTOPBIX BCTPETHAHMCh VK&3AHHLIE CJIOBA.
O6L1uro Pe3yJILTATLL NOMCKA COPTHPYIOTCA 110 YORIBAHHIO CIIEIH-
4JIbHOIQ PedTHHTA JOKYMEHTOR, KOTOPLIHA ITIOKABRIBAET, HACKOAb-
KO NOMHO 3aaHHBI JOKYMEHT OTBEYAaeT VCIACBHAM HOHCKA MIAN
HACKONLKO YACTO OH 3AIPALINBACTCA B CETH.
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38K 3anpocos HOHCKOBOH CHCTEMEI

’pynna kamwueBslx ca0B, ¢HOPMHAPOBEHHAN LO OUpemeseH-
HBIM OPABUAAM — C HOMOILLI0 AJbiKA 3ANPOCOS, Ha3bIBAETCH
3alpocoM K JTOMCHOBOMY cePBepy. HIBIKH 3aIpoceB X PASHBIM
LOMCKOBEIM CepBepaM O4eHE ToxoH. Ilogpobaee 06 3TOM MOMK-
HO Y3HATH, HOCETHB pasjesa <IloMOIIb» HYIKHOIC ITOMCKOBOIQ
cepBepa. PaccMoTpuM npaBuna $OPMHPOBAHMSE 3anpoCoB Ha
nprmMepe NOHCKOBOH crcerembl fAndex.

CHBTARCHC

Y10 0ZEAYALT ONEPATO :]I HMeD I4TIPoca
aneparopa - paTop | P P p

Jornueckoe M (B Opegenax

Hpaﬁen un & neqet’max dusxyIBTYDA

NPeIROMeHU )

&& ' Jormueckos U (B nmperanrax  peuentet && (nuasae-
,aulwmeu'ra) HEI#t CHIP)

| Jlormyecxoe HJIH $oro | gororpadus | can-

MOE | dhoTousobparenne

ObasaTennnoe HAJAYHE CHOBA -
+ p +ORTE HAH +HE CRTH
B HAHITeEHOM IOKRYMeHTe
: T (TexmonoruA | H3roTOB-

{) 'pynonpoBarue ciaoB nenve) (curpa | TROpOTa)

Eugaprmi omepatop U HE

_ GaHKKE ~ SAKROH
(B Ipefenax NpeInoMKeHItA)

.Buuapuniit oneparop 1 HE uyrepognTeny o Ilapu-

AN
- {B Hpezeanx JOKYMeHTS) sy ~~ (AreHTeTBO | TVD)
: ocTaBRIMUKH /2 xode
PaceTosHue B CROBAX My3ekansroe /(-2 4) 00-
/(n m) AMuuye (=) — uwasan, pazoBaHNe
moc (+) — snepen) BaxaHcHUH ~ /4] CTyIeH-
TOR
: “KpacHad manoyra’
wr ‘Tlouck dpazet OKBUBANEHTHO! KpacCHAH

| /+1 uranmoura

‘PacerofHne B MPeIIOKEHHAX

&& /{n m) (MmHYyCe (-) — Hasap, Bank && /1 manoru
' anmoe (+) — Boepenm) '

Yrobul NOAYIHTE JVIIUEE PESYALTATH NOMCKA, HEOGXORMMO
3all0MHHTb HECKONBKO HPOCTRIX IPABHJI:
1. He Hcrars mHQOpPMALNK TOJIBKO II0 OAHOMY KJAKYMEBOMY
CJIOBY.
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9 JIyqIme He BBOAMTL KJIWULBLIE CJIOBA ¢ IPONHCHEON GYKBEI,
TaKk K&K 9TO MOJKeT IPHEBECTH K TOMY, 4TC He OyayT Halige-
HEL T€ JKe CJ0BA, HAOMCAHHBIE €O CTPOYHOH OVHEBEI,

3. Ecnu B HTOre NOHCKA BBl He TOAYYHAM HHKAKKUX pe3yabTa-
TOB, IPOBepLTe, HeT JIH B KJIWYeBHX CI0BAX opdiorpadrue-
CKHX OLUNGOK,

CoppeMeHHEIe IICUCKOBEIE CHCTeMBbl HPeJOCTAaBAAKT BO3-
MOSKHOCTE NONKNIUYeHHESA K C(pOPMHDOBAHHOMY B3AIpocy Ce-
MAHTHEECKOro aHajama3aTopa. C ero moMollbi0 MoOMKHO, BBELHA
rAKOe-JIHN60 CJI0B0, BLIOPATE AOKYMEHTH!, B KOTOPHX BCTpe4a-
JOTCH MPOH3BOAHEIE OT 2TOrC CJOBA B PA3JHMYHEIX lafemax,
BpeMeHax M IID. '

s Bonpoce! U 3adarus

a£

e,

1. B 4eM COCTOAT TpH OCHOEBHBIX cnocoba noucka HHGOPManHH B0 Bee-
MHIpPHOHA MayrHHe?

2. Kaxun 06pasoM CCLITKH Ha KOHKDeTHREe JAOKYMeHTH IIONaSaloT B
[IOUCKOBBIE CHCTEMBI?

3. CthopMyIupyiiTe CJCHHBIH 38IpOC, COCTOALIMH I3 HECKOIBKHEX
KTIOHEBRIX CIOB, HCIONBL3VA ASEIK 3a0pPOCOR cHeTeMbl Sndex.

Yemy Bbl OOIDKHBI HAYHUTHCS,
W3y4us rnaey 1

OcymecrensTe obmern UHGOpDMaNEHd ¢ CePEEPOM JOKaAbHCH
CETH NIKOJBHOTO KOMIIBIOTEPHOI'O KJACCA.

OTnpasiaTh U TOAYYATh TUCEMA II0 IEKTPOHHON NOYTe.
3aKa3LIBATE HOBOCTH M3 TeJeKOoH(peDeHIMH,

IlomyqaTe nudopMannio ¢ Web-cTpaHHIB, ajgpec KOTQPOi
EAM H3BECTEH.

Herare nHdopMaLHIo B CETH ¢ IOMOIULID HOHMCKOBRIX IIpO-
rpaMM,




KOMMYHUKALIMOHHDBIE

JlokalibHBIE CEeTH

HasnavueHue:

1) coBMeCTHOE HCIIOIb30BaHHe O0INX
annaparHblX cpeacTs (Hakonurenei,
NPHHTEPOB, MOJEMOB M IIp.);

2) onepaTuBHbl 0OMEH JaHHBIMUY;

3) HHbOpPMaLMOHHAL CHCTEMA NPEANPUATUA

Oprauunsanns:
- OAHOPaHIoeas CeTh,

- CETh C BBIICICHHBIM CEPBEPOM:
cepaep — pabouue cmanyuu

Tiporpammuoe obecnevenue:
ceTeBas ONCPALMOHHAA CHCTEMA




Cucrema
OCHOBHbLIX MOHATUN
rnasbi 1

TEXHONOI A

KommnuioTep-cepsep:
obecneunBacT ceTeBbie HHAOPMALMOHHAIE YCIYTH

Tepmunan abonenra: I1K, nenonssyemsii
aBOHEHTOM CETH JUIA TOMYHCHUA U NEPEaai AaHHbIX

Jinamn ceu3n: TencQoHHLIC AHHHH,
anckTpokabens, onmHucckuil kabens, paaHoceasb

Moaem: npubop ana noakmonenua IK nonpsosarens
K CETH 4epe3 TencOHHYD THHHIO CBA3H

Texuudeckne
cpeacTBa

HOMTOBAA NPOTPaMMa (KNHEHT)

MMotTosbiil MMMHK!
B pasuen AuckoBoit IaMATH Ha cepBepe
=
E JnexTpoHHbIH agpec: |

= |

NogTonsiii ceprep, |

l&nen';punnne HNCEMO: AAPECHAR YaCTH
\ J (xoHBEPT) + TEKCT_NMHCLMA + RAOKEHHS
Web-cTpannus: ocHOBHAY HEDOPMALBOHER

World eanHKLa WWW = JOKyMEHT ¢ rENepCBAAMA.
Wide WWW — «naymvras rencpeesseil. Web-calit
Weh

Hurepuer:
MHGOpMALHOHHBIE YCAYIH

Web-ceppep; Gpayzep {Web-xnueﬂrL_

Apyrue Tenexoudepenuuy; daiinosme apxuEs;
cayxbn Gasst aauEEX; opyMe: npssoro obmenus (chat);
HuTepHer-Tenchonnn. [loscxorne cnyxbu
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30echb Bbl Y3HaeTe

® YTO TAKOE HATYPHBLIS K HH(‘DDPN&LIHOHHHE Mogenu

» Kakue CyWecTBYKT BUAbl MH(OPMaALMOHHLIX MoaeneH

® KaK OHWM PeanuzyiTCH Ha KOMNbOTepe
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Y10 Takoe

Ocroarvie meMul napazpada:
@ HAMYPHHIE MO0eAL;
n URPOPMAUUOHNBLE MOdEA;
n doprmaauIayUA.

Harypanie mogenu

Ceiiuac peub oigeT 0 oueHb BAXXHOM B EayKe IOHATHH — I10-
HATHHE Modenty, ITO CIOBO MEHOTHM 3HAKOMO, BOSMOKHO, KTO-TO
13 BAC 3AHEMACTCH TeXHUYECKHM MoJeJUPOBAENEM — CTPOHT MO-
Hean KopaGaeid, &BToMobnIeH M CAMOMeTOB. TaKue MOIEIH
BOCIIPOM3BOAAT HEKOTOPhIE CEOWCTEA DEAJIbHRIX YCTDOHCTB, Ha-
upumep dopmy, croco0HOCTE IIABATE, €30WTh HJIH JeTaTh, Mox-
HO IIPDHEBECTH ¥ JPYyTHE IPUMepLl Mofedel: Nobyc — 270 MOoJeds
SeMHOr0 lIapa, MAaHEKeH B MATASHHE — MOIANEL UeT0BeKs, MAKEeT
B MACTEepPCKO apXHTeKTopa -— MOZesb 3acTPoKK ropoaa.

Brinie mepeuuciIeHB TPHMEPE MaTepHaNbHEIX Mozemaeii. FIX
ellle HAJLIBRIOT HAMYPHLIMYE Modenamu.

Kax npasmno, MogenupyeMuiii ofnekt npeacrapiader coboi
CAOKEYVIO cuCcTeMY. Hanpumep, aBroMO0HIL COCTOUT M3 KOPIY-
ca, ABHraTeld, Kojec, DYJAEROro yNpaBleHn:, casoHa u np. Mo-
Jeabs aBToMO0OHAA, NOCTPOEHHAS INKONRHHKOM, MHEOTI'O QOPOIIE.
B Eell, HanpAMep, MOMKeT OTCYTCTEOBATE ABUTATE/Ib, 3JIeKTPOIIH-
TaHue, pynepoe YIpapileHne H Ipyrue TacTy, pazMep ee MEHEBLIe
pasMepa HACTOSHIero apToMoOuid.

Jlrbag Mogelk BOCIPOEZBOINT TOALKO Te CBOHCTEa OpHIHAHA-
78, KOTOPEIE NOAANOGATCA YEJIOBEKY NIPH €€ Heloab3osasui. Ha-
OPHMe]D, MAHCKSH M NPOU3BOLCTEBEHHBIN PoloT MOMKHO HA3BATDL
MOAeNEMHE YesoBeKa. MaHereH HyXeH ENH TOrO, 4TOORL HA HEro
MOKHO OblI0 EALETh OJeXJy RIS perJaMbl WIH qrd vAcOCTBa
paboThl IOPTHOrO, HO CIIOCOOHOCTH XOAUTH, MEICIUTE KAH Paaro-
BAPHBATE OT Hero He TpebGyerca. IloaToMy MaHeKeH J0JKEH BOC-
IIDOHIBONUTE THINE GODMY I paiMep UeIa0BLYeCKOro Tela.

Ilens CO3naHUA IPOMSBOJACTBEHHOIO podoTa COBCEM ApYyrad,
PoboT nomxeH BOCOPORIBOLUTH HEKOTOPEE QUINYECKHe AeHcT-
BI1A YeJ0BeKa: YMETh OpaTh B NepeMelllaTh JeTAAH, 3aKPYYHUBATh
¥ pacKpyuueaTs OoaTsl u np. Ho a8 aocTuxkerns »THX Ienel
BHEOIHETr0o CXOJCTBA ¢ YENOBeKOM COBCEM He Tpebyercsd.
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CroHCTBA MOTEAH JABHMCAT OT IXeAM

~& 7., MOJETHpPOBAHHMS. MoZeau ofHOTO M TOTO Ke
! %L‘ obbekTa 6yOVT pasHEBIMH, €CJIH OHH CO3ZAKTCA LA
T PA3HBRIX [EJIEeH.

HuadopMamodnsle MoXexu

KpoMe HATYDPHEIX, CYIIECTRYKOT LI UHHOPMAYUOHKBIE MO-
deaw. HeTpyiHO NOHATH, YTO AIH HH@UpM&THRH HMEHHC OHH 1
IpeICTABNIAKT Hauboasmuit uHTepec

Ecau maTypHafg MoAeNs ofbeKTa MOAeIHPOBAHHA ~— BTO €I'0
duzHYecKoe Toxo0Ke, To0 EHPOPMAIEOHHAA MOLedb — 370 €TI0
onucaine, Coocob onucannd MosEeT OBITE CAMBIM PA&3HEIM. BED-
falbHBIM, T, €. CJIOBECHEIM OIIMCAHHEM HA £CTECTEEHHOM AJLIKE,
MaTeMaTHYeCKUM, Ipaduueckim ¥ zp. Hanpumep, wepresx Ko-
pabnd ABAAETCH ero rpamyecKMM OOUCAHHMEM, & CTaiao OhITh,
HHDOPMATHMOKHON MOJAeni0 Kopabus (puc. 2.1).

Pue. 2.1, MogenupoBanye HATYDRHOS B HHDOPMAINONHOS

Cnosa <ofvexm Moderposarun» HANO [HOHEMATL B CAMOM
WIMPOKOM CMBICHe. DTO MOMET OBITb MaMmeEPUdLbHuil ofseiwnt:

L]
B nayke cymiecTByer eme 0HA PASHOBHIHOCTE MONeNeil! BooGpakKaeMule
{(uaeansusie) Mozenn. Hanpumep, B thisskre: MaTepHATRHAS TOYKA, aGeo-
JIOTHO TEEpPAOE TENO, UJAeANbHAIN Mad; B MATEMATHEE! MeOMETPHYECKAS
TOYHA, DeCKOHeYHOCTh M TID.
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Kopabln, KOMeTa, JKHEaA KIETKA; S6JAeHue npupodel: rposa, col-
HedHOe 3aTMeHHe; npoucce: NoleT PaKeThl, ALePHLIM B3DRIB, U3-
MeHeHMe CTOHMOCTH ARIIMH Ha doHtoBoH OupiKe.

& MogeapoBagHe — 3TO ACATENbHOCTD UejI0BEKa
;r ;7 10 CO3AaHHIO MOJead (HaTypHOH MiaK
C ZF HHQOPMALHOHHON).

Tax e KAK H HaTyDHbIe, HEQOPMAIlHOHERIE MOAEIH OJHOTO
1 TOrO Ke 00beKra, NIpeJHa3HAUYEHHBIe AJd PA3HBIX IeJel, Mo-
I'YT CYINECTBEEHC pasIHYaThLCA,

Bor opumep. HepeRKo JiofAM OPHXOOUTCA 3aI0JEATL BCE-
BOAMOKHEIE aHKeTbl, AHYHBIE KapToukM. Taxue ITOKYMEHTHI
MOYKHO PACCMATPHEBATE K&K Da3AUyYHble HHODOPMALNCEHBIE MO-
genu dexosera. [To Gopme 0EM ogmHakeBbie {AHKETEI), a IO CO-
JepaaHui0 — passsle. Hanpumep, B ANYHOH HapToduke pabor-
HUKA MPeANPUATHA, KOTOPAA XPAHNTCH B OTAENE KAZDOB, 0 HEM
UMEIOTCA CAeIVIOINE cBeeHud: GaMUINd, HMA, 0OTYRCTRO, TI0JI,
rof pOACHAS, MeCTO POMASHHA, HAHOHAJBHOCTE, agpec Ipo-
MUBAHEA, 00pajoBaHMe, ceMeliHOe NOMo:KeHHe. A B MeJHIIHH-
CKYIO KapTOUKY TOro e CAMOIO 4eT0BeKa 3aHeceHE! CaeAVIO e
JaHHEIE: (JaMIINA, UMA, OTHECTBO, 110/, I'oj POMIeHEA, IPyHIa
KpOBH, Bet, pocT, XxpoHudYeckHe saboneparna. B obiecrse oxort-
HIKORE, YWIEHOM KOTOPOTO ABAASTCH ITOT XKE UeJOBEK, 0 HEM Xpa-
HUTCHA TpeTHH Habop cBefenuit. Kax suzuTe, pasHoe HA3HAYE-
HHEe — DasHele HHAOPMAIHOHERIE MOJIETH.

CoRpeMeHHBIM HHCTDYMEHTOM AJifl HHOOPMAIIMOHHOIO MOJe-
JTHPOBAHHUA ABAAETCA KOMNOLIOTED, U ero moMoLUbio BOCIPOHIBO-
AATCH CAMBIe CJOMKHBIEe 00BeKTHI, npoueccsl, ABAeHHA. Takad
MoJeab 00RIUAO oTobpakaercda Ha YXKpaHe B BHJAE CTATHICCKOTO
(HenmogBH»XHOTO) MAM AHKMHPOBAHEOTO (oaBmixEore) mscbHpa-
HeHHA, MOoXKeT CONDPOBOMKLATBCH 3BYHOM, T. €. HCIIONB30BATH
TEXHOIOTHIO MYJLTHMEIHA.

.4+ Mogenp — 9T0 yIpoIHeHHOe MoZo0Hue PeanIbHoTo
By obbeKTa. MoZears oTpaikaeT JHIIbL HEKOTODEIE
r;ﬁaﬂ cBoiicTea 00DBEKTA, CYILECTBEHHEIE ANT

S AOCTHMMEBEHWA e MOJZeJdHPOBAHNA.

ke B AL ol ok T . _——

s oGoszHaueHUR CHOKHBIX 00'beKTOB, COCTOALIEX I3 MHO-
J{eCTBa B3aMMOCBH3AHHLIX JacTel, B HAVKe HCMOJB3VETCH Tep-
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i

MyH «cuicmemas. B SonbinuHCTEe ¢AyIaeB 00BbeKTAME MOAENH-
poBaHHE ABNAIOTCA CAOMELBIC CHCTEME NPUPORRLIE, TeXHUYE-

cxiie, oDIecTBeHHLIE H OD.

Mojlenb MCIOAB3YETCA KAK 3aMeHHTENb PeaNhHOH
eHCTeMEl A BOCIPOU3BEICHEA OTASIbHEIX

ec OVAEKLIKH, K18 NPOrHO3a e OBeZeHNA

B onIpedeJJeHHBIX YCIOBHAX.

QopmManr3Iauxa

Yro Takoe dopMannzanus? B 5TOM C/I0Be BAKJIWYAETCA CYTh
nEQOPMANHOEHOTO MoZenHpoRaEuda, HubopuManuoHEad MoaeE
OMHCBIBAET OOLEKT MOZEJHPOBAHHA B ¢opMe KaKUX-THO0 JEaE-
KOB: OYKB, LUM}pP, KaprorpaduIecKUX 5AEeMEeHTOB, MareMaTuye-
CKMX MAN XUMHYecKUX GopMyn U T. II.

dopManTuIaMg ecTh pel3yJBTAT IIepexofa
' . QT PEAJLHBIX CBOHCTB 00LEKTA MOICARDOBAHNA
s K HX (POPMOSLHOMY 0003HAYEHUI0 B OIpeleIeHHOM
| 3HAKOEBOH cHCTeMe,.

Camoil hopMasusosaaHoON HayRoil ABIAeTCA MATEeMATHKA.

.7 KopoTko o rnasHOM

BT, BEPUFE ¥ |

Moznenr — 9T0 ynponieHHoe NojobHe peanbHOro obbexTa, OT-
paxkaloliee CyllecTBeHHBIe cBoifcToa 00BEeKTa ¢ TOUKH 3peHHHA
LeJHd MONCMHPOBAHHA,

Moaenu 6n1BaOT HATYPEBIME M HEGOPMAIHOEHEIMNK.

Huadopmanyonras mojens npeacTaBndeT cobol onHcaHHe
O0'beKTa MOAeTIPOBAHHAA,

PesHEIM HeasaM MOAENMPOBAEHNA OSHOrO M TOTC Ke O0BeKTa
MOrYT COQOTBETCTBOBATE Pa3HBIE MOIEIH.

O0bexT MOAENNPOBAHYSA CHEAVET PACCMATPHUBATEL KAK CHCTe-
My — peaoe, COCTORLICE N3 B3ANMOCBASAHHBIX 2acTeil.
@DopManuzanuA  ecTh peayjibTaT Iepexofa 0T pealbHBIX

CEOHCTB MomenxpyeMoii cieTeMEl K X dopMaTsHOMY ofo3Eade-
HUXW B onmpegeneHHOM BHAKOBOM cHCTeMe,
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? Bonpocekt U 3ad0aHus

1. Y10 TaKoe MOZenh?
2. Kakue ¢cBOICTRA DEATLHLIX O0BLEKRTOB ROCMPOM3BOAAT CAEAYVIOILHE
MOxenH?
» Mynamn OpoxyKTOR B BUTPHHE MATASKHA,
+ TYYENOQ MTHIEL;
¢ 3aBOJHOE HIPYIISYHBIA ABTOMOOHIA.
3. Yro raroe nHbpopMaLHOHHAA MOLENLT

4, [ToAcHATE pASHUIY MeRAY TEXBHYeCKoH MOAeJbl CAaMOJIeTa H HH-
DOPMALHOBHOR MOLENLI0 CaMOIeTa (LepTemXoM).

2. MoxxHo M 3NeMeHTH CIeAVIOIEere cIMCKa ¢CYATATE HHGOPMAaTIHOH-

HBIMHA MoReaaMH? Ecau «Tas, To ¥T0 Aid HUX HBAAeTCA COBEeKTOM
MOXeTHPOBAHHA?

+ Pacnucarue ypoXor;
« TIPOrpaMMa TeNeBHUIeHHA;
» PENEIT Ha IoNYyUeHHe JTeKapeTRa.

3. [IpnaymafiTe HECKONEKO BAPHAHTOE ONMCAHHMA OJHOTO H TOrO Xe
QOREKTa ANA DasHLIX HeJcH.

6. Hasomure npoliecchl MAM HABNEHHA, KOTOpPSle HEBOIMOMHO I
QUEeHE CIHOXHO BOCIIPOHABECTH B HATYDHRIX MOAEAAX.

7. Yto Takoe dopManulanua? MoMHO JIH BRICTABIEHHEe YUHTEIeM
OILIeHKH 34 Balll OTBET HA YPOKE HAZBATH (DOPMANH3AUHENR?

I patpnueckue
§7 UHPOPMALIMOHHLIE
Mogenu

QcnoaHbte meMmbi napazpada:

A KAPMO KGK UHQODMAYUOHHAR MOdeRb,;
E YePMeN U CXeMbl,

® zpaur — Modenv npaoyecca,

Rapra kax MAQOpMANUEOHAAA MOXETh

Moxuo am HA3BATH MHQOPMALIOHHOE MOAEILIO KADTY MEcCT-
HocTH (puc. 2.2)7 Beaycaosdo, MoxHo! Bo-nepenix, xepma onu-
ChIBEAeT KOHKPETHYI0 MECTHOCTh, KOTODpas ABJAETCS IJIA Hee 00%-
exmom Modeaupogarui. Bo-BTOPEIX, 2T0 2paduieckas UHQOPMQ-
yua, Kapra cosaaerca ¢ onpedenenMoll yeavio: ¢ ee DOMOIIBIO
MOKHO Z00pAaTRCA J0 HYMHOrO HACEJeHHOro NYHKTA., KpoMme Toro,
HCIOABIYA JUHEHKY B VIMTHIBAH MacTal KapThl, MOKHEO Olpe-
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et

e e e o o ,
i NcT M37-140 |
Kapra Tonorpadpuisckas  ppocus |

paroH x/a cr.O3ephan

]

Puc. 2.2, KapTa MeCTHOCTH

AEeNHTh PaCCTOAHHE MEXAY PasidIHbIMH IyHKTama. Ognako HA-
kaKux Gosee MoAPoBGHBIX CBefeHHI ¢ HACENEHHBIX IYHKTAX, Kpo-
M2 MX LOJOXeHUH, 374 KapTa He AAeT.

HepreamH 1 cXeMbl

APYrUMH 3HAKOMEIMH BaM IIpuMmepamMu rpadudecknx uwHGop-
MAIIMOHHLIX MOAeneH ABIAITCS YepTe:KH, CXeMEl, rpagmin,

Hepmedxxe ponxer OEITH 0UeHL TOYHEIM, H& HEM YKA3EIBAIOTCH
Bte HeoOXozuMble pasMephi. HanpuMep, depTexx Oosata HYXMeH
IAA TOrQ, YToORI, A4S HA HeTo, TOKADEL MO BRITOYHTE OOAT Ea
cranke (prc. 2.3).

Y cxeMhl 3NeKTPHYECKOH IIEIIH HET FHKAKOrO BHEIUHEro CX0J-
CTRA ¢ peasLHON 3/MeKTPHIecKon nenkio {puc. 2.4). JnrekrponpH-
fopel (JIaMnoOuYKa, HCTOUHHUK TOKA, KOHASHCATOP, COIPOTHERIIEHHAE)
n300pakKeHEl CHMBOJNIECKIMHY 3HATKAME, & IHHHKE — 3TO coeqH-
HAIOINE MX OPOBOLHUKH JJIeKTPHIECKOr0 TOKA. JAeKTPHYECKAd

=

Puc. 2.4. CxeMa
FTEKTPHYCCKDHA LIEnY

657,5:0,5

Mi15

i

100

Puc. 2.3. Yeprex Goata
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cxeMa EYHHEA AJA TOro, 4rodbl DoHATH NPpHRHLKHRE PaboTe Ienw,
YTOGE MOXKEO DBLIO PACCUHTATEL B HEHl TOKM E HAOpAMeHHH, 9TO-
OBl NMpH cOHOPKe LEIH NPAaBHILHO COSOTNHHTE €€ 3JIeMEeHTEL.

Ha pue, 2.5 npusenena cxeMa,

parhurn rovcdnagar B arrsicien & g onn A Ol SN 8
LIS T S T et 1w B Bripiren i Ll A Wt Deontria
Chrorue mos ouarad B Cim A B B ) A RO R A B E
&?‘ cpeon it Fraee i FErorumsirudcan i conoimHaU
P PRI ‘Tm...:g PR gwummm Y rasmernorsa
Pt £ e s i Pewrmusekan b U orcran e
KIRECEIA TR caourtncaan i s oavian i e pouaderan
[ETITIvE: ) wumicknn i cwmj W orsdnoss can
aungwz ot mtﬂ: R—- i pr— | [ TR g
SACFOTMOMOICA R pas ey cpor nong il mwm“m g o T

— neRABoRAR i ﬁ o (B revrst B SRS A B A
artisacnen i surowan iy ‘ P [ [TE P
nTuana-ﬁk“,“ v o B Taoxan w:mmﬁ.\
A HALHAR LU LT 1RHAR ;
I A HeBArarEIR
i i nEromo
St SOHE GHTHIHAGT DR
i MERAHOTOR HAN

#FaOERCKAn i camaccaatl soerammcknn AT AR EFALHOEEAR
cron s I Fnsag waoea i Y e, i ML 8 ror orPag ol R
PCHAHG T o) ose et i » o cao brimann @ ek Ty
wsarcct i T cTan  rovcomacsan T AOvOlUsRCean i Bt i wpzpenibcu
T DONOHT FrHALoH o Il acoupee i pomac ) mcrormmiow i ) ol rz a il t e
e i EHIRERH I e i RAAOR 5 TOPTONA i e

Pue. 2.5, Cxema MOCHOBCKOIO METPOIIOJIETEHA

Cxema — s7ro rpadpuvecroe oTofpaKeHHe COCTABA U CTPYKTY-
Pbl CIOXEON CHCTEeME.

AL R MM ek s T U P

i ?i.l- .
-_."I"'-i T I
. 4% v  CIPpYKTYpa — 3T0 OnpefesieHHLIE HopAA0K
P .o
. 1 ) oObesUHEHRS 3MEMEETOB CHCTEMEl B eAHHOE IesI0e.

CTpyXTYpPY MOCKOBCKOr0 MeTPOIOJHTEHA HASEIBaT pani-
ANLHO-KOALIEeRoi.
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I'padpux — MoZens mpolecca

1A oTofpaskeRus PpasIMYERIX NPOIECCOB YACTO puberator K
rocTpoeHHIC 2pagduxos. Ha puc. 2.6 nzobpaxer rpadpur usme-
HeHUA TEMIEPATYPH B TeYeHHNEe HEROTOPOro HepHoia.

T°C!

-

Bpelurm

Piuc. 2.6. 'padur n3MeHeHHA TeMISPATYDEL

C xaprammM, 4YeprexamM, CXEMaMu, rpadHKAMA BRI HMEJH
A€o M pasbiie, 1IpocTro paHbIne BBl MX He CBRILIBAAHK C IOHATH-
eM HEQOPMAILOHHOME MOJeIH.

2% KOpPOTKO O TMIaBHOM

HarnsauaMu coocofaMu npeicTaBneHr:A MHGOPMALMOEHBIX
Mogenedl ABAAIOTCH rpapuueckie n3o0paKeHn A K&pThl, YepTe-
M, CXeMbl, PpahHKH.

Bonpock! u 3a8aHus

1, [IpuBeguTe padindHble IPUMEDH I'PAPrIecKHX HEQOPMAIMOHHLIX
MO e,

2. MocTpoiite rpaduyecKyi0 MOJent Baiuell KPAPTUPEL. UTO 3TO: Kap-
TA, CXEMA, YePTeH;?

3. Kaxaa dopMa rpaduyeckod MogenH (Kapra, ¢xeMa, Yepreik, Ipa-
k) OpUMERHMS fnR oTobpamedun npouneccos? Ilpueegnre npu-
MEpPEL.

4. IlocrpofiTe rpadngeckyio Mogelb COGCTBEHHOH VCIIEBABMOCTH IO
ZBYM DASAHYHBIM JUCLUNAWHAM UIKOABHOH HOpOrpaMME; (camMoid
T6UMol H CaMOR «Hemwobumoits ). CiporHo3upyiiTe no 3Toif Moge-
Td CROH ZaAbHeHIuHi npeiiecc ofydeHKa ZaHHEIM IpeIMeTaM.
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TabnuuHble
§ 8 | mopenm

Oc¢rosrbie membL napazpada:
m Madruyb, muna «o0sexm—caoiicmsos;
m matauybs muna «obseKm—obseKms;
n JB0ULHVIE MOMPUYEL,

TabaHOLI THOA 00 LEKT—CBOHCTEO»

Eire opHOH pacmpocrpaHeHHOE dopMo¥ HHGOPMaDHOHHOH
MOJENH SABAACTCH NPAMOYZOAbHAR mMabauya, COCTOANIAA M3
CTPOK ¥ ctoabuoB. Henonbaopanue Tabaun, HACTONLKO OIPHBEIY-
EO, 270 NJIA 11X DIOHXMAHUA OORIYHO He TpedyeTca JOUOIHUTE/IL-
EBIX O0bIACHeHHEH.

B xauecTee npunepa pacemMorpuM tabaunoy 2.1,

Tadbmmua 2.1. Jomameax dubanorera

Humep Antrnp Haanaﬂ:ue o I‘ﬁn Monka
0001  Bemaes A.P.  erosex-aMgubma 1987 5
0002 | | Kepsyz 0. . Bpogarm cesepa 1991 7
0003 | Typrenee M.C, ° Ilopectu u pacckasmr . 1982 1
0004 | Onema I0.K. . MaBpanmoe 1987 5
0005 | Bensmes AP.  3sesxa KBII 1990 ; 5
et THHHH{;B_H_)_I'I__R;D_};J?I;I_ S ___I T
0007  Tonmcrodt JI.H. ' Iosecrs paccrasLl . 1988 1
_D_{]DEH_ Ty P_ Haﬁﬂauune T e |

IIpu cocrapnenun TabaNOEl B Hee BKAOYASTCH JXLIL TA HH-
dopMana, Koropad HHTEepecYeT IoJab3oBarensa. Hanpumep,
KpOMeE TexX CBEJeHHH 0 KHUrax, KOTOphle BKNYEHH B TalJsH-
uy 2.1, cymecTBYIOT W JApPyTHe: M3JATeNbCTBO, KOJHYECTBO
CTPAHUIL, CTOHMOCTB. OAHAKO OAA cocTaBuTead Tabauou 2.1
OBLIO JOCTATOYHO CBeLeHMH, KOTOpPbIe HO3BOAANIT OTIHIHTH
ONHY KEHry ot apyroil (croabowl <«ApTop», <Hassamue»,
«['ox») ¥ HalTH KHUrY Ha HONKAX KEMMHEIX cTexnaxei (cTon-
Gen «Ilonka»). Ilpexnonaraercsd, 4TO BCE NONKE HPOHVMEPOBA-
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HBl H, KPOME TOro, KaXA0H KHHMIe OPHCBOEH CBOH MHBEHTaD-
peril HonMep (cToafery « HoMeps).

Tabmauoa 2.1 — 3re uH@OpMAYUOHKAR MODeAb KHUMKHOIO
hoHZAa ZoMAalIHeH OubamoTeKH.

Tabamia MOMKET OTPAXKATE HEKOTOPHY npoliece, TPOHCKOAA-
il Bo BpeMeru (tabu. 2.3).

Ta6auna 2.2, Iloroga
Ocaaxn Temmeparypa | Jasnense @ BraKHOCTB

|
Hers l : (rpaxycer C) ' (MM pT. CT.) {IponeHTRI)
15{]3 '..64._.._ ECHEI:_ e e = i___:.,é;f’; e i — _;riﬁ_ ___,E —— _._5_7_ ——
17.08.04 |Tyman | 1,0 740 100
18.03.04 | Toxab 3.4 745 96
19.03.04 | Ees ocazxon 5,2 i 760 _____ 87

I[Toxazapua CHEMAIHCE B TeUeHHe IIATH JHeH B OJHO M TO XKe
BpeMH CYTOK. I'1Aaa HAa Tabamrny, Jerko CPaBHHTH PasHEIE JHU
IO TeMIIepaType, BAAMEOCTH K np. HaHHYI0 Tabauuy MOMHO
pPaccMATPHBATD KAK UNDOPMAUUOHNKYI0 Modeab npoyecca uame-
HEHUA COCMOAHWA NOZ00bL.

Tabnunu 2.1 1 2.2 orHocHETCA K HauboJee 4acTo HCIIOAb3IVe-
MoMy TEny Tabnmn., Mx OyiaeM HasbIBaTE mabiuucmi mina
«0fvexm—ceoticmao». B oamol cTpoke TaxkoH Tabaunomr cogep-
Rurca nHbopMauua o0 ogEOM 00BeKTe (KHUra B Gubiiorere
HIN cocToAHMe norofsl B 12-00 B gaHHEIN AeHE). CToa0UEl — OT-
NeAbHEIE XAPAKTEPUMCTHEH (CBOHCTBA} 00bEKTOB.

KoxeuHo, cTpok# u cTonbim B Tabammax 2.1 u 2.2 MaKHO no-

MEHATH MeCTaMH, NoBepHYTh UX Ha 90°, HHorna rtaxk m penaror.
Torga erpoku 6VZYT COOTEETCTEOBATL CBOMCTBAM, A CTONOLLI —
obnexTam. Ho wamme seero Tabaumsr CTPOAT Tax, UTO CTPOK B HHX
Goxsire, yeMm cronbooe. Kax npapmuno, obnexrToB Goablile, ueM
CEOHCTS.

Tabnuuer THDA «00BLEeRT—O00LEKT»

Hpyrum pacnpocTpaHeEHEIM TRIOM Tafnnn ABagoTea Tabin-
UEl, OTPaKAIOLINE B3AUMOCBASH MeEXKAY PasHBIMH OGBEKTaMIH.
Hazosem ux mabauyamu muna «obvexm—oboexm». Bor no-
HATHEIN KAXKJIOMY NIKGABHHKY IPHMepP TaONHIbI YCIEeBAaEeMOCTH

(Tadn. 2.3).
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Tabanua 2.3, YecneBacMoCTh

YUeHIK Pyceril ;A..‘II‘EE[JH. Xumua i@HBHHE EHcruplzn iMyamRa
A-;Hm.m Hé.TP 4 : __5.. 4 - . 3 .4 . ]
.._E_‘_:;'_r_GB.ﬂBa_H | ..3 . : 3.. ._3 _.3. o 4
BonkosHMmes . 5 . 5 . 5 5 5 5
PaaxpuaHema: 4 : 4 . 5 2 4 1

CTDOKH OTHOCATCA K YYEHHKAM — 3TO OHePBHIH BHJ 00BeKTOR;
cTonfibl — K LUIKOZBLHEIM IIDEeAMeTAM — BTOpoil BHJ OBBEKTOB.
B raEA0H KIeTKe Ha TepecedyeHUM CTPOKH ¥ CTONIOI A — OLeHKa,
NMOAYyYeEHAA JAHHEIM VIeHMKOM IIC JaHHOMY OPeaMETY.

Tabauna 2.4 ToxKe MMeeT THI «00perT—00BexT», OfHAKO, B
OTJAHYHE 0T OPCARIAYIUeli TaBIUIE, B Helf CTPOKK K CTOJMONRI OT-
HOCATCA ¥ OJHOMY I TOMYV /e BHAY 00BerTOB. B 270l talaunoe
cogepEHUTCA MHPOPMALIUA 0 HAJHIHH JOPOT MeXXAY HaceJeHHLI-
MH DYHKTAMH ¢ KApThI U3 § 2.

TatGmuua 2.4. Joporn

Jdaun 03&]:;1.1‘.“&-::! “ _. I'f.o.u:rupnaa | ]él.rmnu | Bu.ﬁpﬁ. |
EE;‘;H - 1 . 4 1. I 1_ 1 . L . 0
Osepmas | 1 1 e 1 o
- [logropuaa | 1 0 : 1 . 0 1
E;mm_ _1u| 7 0 __ - P
Bobpet 0 0 1 1 1

HBOHYREIC MATPHILI

B maremaTHke npAMOYrOAbHAS TalJMIA, COCTEBJSHHAN M3
YHCeN, HasplRaerca mampuyel, Ecay MaTpuIa cofep:xuT ToMk-
KO HVJAK H eJUHHIEI, TO OHA HAZBIBAETCHA JEOUUNOL Mampuyell.
Yucnoepaa wacth Tabazusnl 2.4 opeacrasaser coboll ZBOMYHYIO
MATPHLLY.

Tabauua 2.5 TaK:Ke COASPHET ABONIHYI0 MATPHLY.
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Tadauia 2.5, DakyaprTaTHBEI

Vuennk | Teomorma ¢ Iiperosogerso | Tamus:
Pycaaua' | DR o 4
cowenos 17 .- L
J3oroBa 0 T g g
R

B HeH IpHBeAeHEl CBEACHUA O IOCEIUIeHHN YeThIPEMI VIEHN-
KaMH Tpex QPAKYILTATHEBOB. BaM yiKe HOKHO DbITh NOHATHO,
yro eTUHHIA 0003EaYaeT NocemeEne, HoJk — Henocemesue. M3
aToli TabIULE cAeAyeT, HaIPHUMep, YTo PyCcaHORB IIOCeNIaeT Ieo-
JOTEIQ ¥ TAHIE, CeMeHOR — reoJIOTHIO M LBETOEROACTBO M T, A,

B rafinnax, npencTABNRKOIINX coDoll dgouvHuie MAMPUUDLL,
ompaxaemcs Ka¥ecmaeennblll xapakmep ceasu mexdy ofsexma-
Mi (BCTE AOPOra — HeT JOPOrH; NMOCEIIAeT — He JIOCeInasT U
T. I.)., Tabauna 2.3 CONEPHUT KONUYeCTBEHHLIC XAPDAKTEDHCTH-
KH YCIIeBaeMOCTH VICHHKOE N0 NpEeIMeTAaM, BEIPAKeHHEEIEC OLEH-
KaM¥ OATHOANABHOH CHCTEMEI.

MeI paccMOTpeIR TOJABKO ABA THOA TAONMEL; «00BEKT~CBOHCT-
BO» U ¢00beKkT—00beKkTy . Ha IpaKTHKe HCNOAB3YIOTCA H APYTHE,
ropas/fo Gonee cJa0KHEE TACHIHIEL.

=4, KopoTko o rnaBHoM

N R PO

HAita npeacrasaeEHA HEQOPMAHMOHHEKIX MOIeXeid NIHPOKe He-
NICAB3YIOTCH NPAMOYIOJbHbIe TaOIHITK.

B rtaGnuue THoa «06LeKT—CBoicTBO OJHA CTPOKA COREPHHET
HHGOpMAaIio 06 ogHoM 06LeKkTe. CTOIOLUEI — OTACABHELE XApaK-
TEPHCTHKR (cBOIICTBA) 0OLEeKTOR.

B rafuune Tuna «o6LeRT-00BeKT> 0TPaKaeTCA B3AHMOCRBASD
MeXAY pasJHYHLEIMH O0BEeKTaAMU,.

Aucaonaa npamMoyronsHag TabiAMLA HashkBAeTCA MaTDRILEH,

Marpuna, cocrasnennas M3 HyJell ¥ efUHHI, HA3LBAeTCA JBO-
HUHOH MaTpRUeH.

JBOMYHAA MaTpHIA OTPANKEET KAUYECTREHHEIN XAPDAKTED CBA-
SeN MexKay ofneKTaMH.
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~  Bonpocsi u 3a0aHua

s

1. B wem cocronr yoobereo TabGnHuHOrO npeacTasJieHHA MHQOpPME-
uun?

2. [pupeanre npuMepsl TEOIHL, ¢ KOTOPEIMM B&M IIPMXOANTCH HMETH
feno B WIKose U joMa, Oupenennure THH, K KOTOPOMY OHH OTHOCAT-
cA: ¢0fLeKT—CBOHCTBO» HIH ¢ 00BEKT—00DHEKT» .

3. Yro Takoe MaTprua? YUrc Taxkoe xBoudmaf Marpuma?

4. ITpeacraskTe B TAOIKHYHOH opMe ¢BefgeHHA of YBAeUeHUAX BAIOAX
ogHOKIAacCEUKOB. Kaxol TR Tadanibl BBl ACHOJB3YETE JIA ITOH
ueau?

5. Heooansosanne tabaAuyHOR MOgenH 4acTo oflieryaeT pelleHune UH-
dopManuonHoit 2ajayd. B chaeayoomier rtabnHme saxpallleHHBle
KJIETKH B PAcHCAHHH 3aHATHH COOTBETCTBYIOT YpOoKaM MHIKYIb-
T¥ypHl B 9~11 Kaaccax LIKoasL.

Pacoucanue 3aHATH

Niypoka 92 . 96 102 . 106 . 1la 116

o oon ,p.'m'm!r-

Brinonaure caenyiowne sa aHUA;

2 ONpeNenuTe, KAKOS MHHEMAALHOE KOIMYECTHO0 yUHTeIeH
GHIKYALTYPHE TpeOyercda NPH TAKOM PACIHCAHHN;

7 HARAHTE OOMH HI BAPHAHTOB PACHHCEHHMA, IPH KOTOPOM MOMED
ODOHATUCH ABYMA VUHTENAMH PUIKYIRTYDE,

* B LIKCOAe TPR y4uTend QHakyJAbTypsl: Heanos, I[lerpos,
ClgopoB; pacnpeflenTe MeXAy HHUMH YPOKHM B TafadIe Tak,
4TOGEl HH ¥ KOro He GHINC «0KOH* (IYCTHIX YPOKOB);

o pacnpefie/inTe MeXIAY TpeMA YUHTeNAME VDPOKH Tak, 9TO0H
Harpya2kKa y scex Gnina oAHHAKOBOH.

6. B KoMOEIOTEPHOH CeTH YAJIOBLIM SABIHETCA CepPBep, ¢ KOTOPEIM He-
NOCPEACTBEHHO CEA3AHLI BCE OCTAJIBHEE CepBeprl. Hama creavio-

uaq ABOHYHAR MaTpuua. B meit C1, C2, C3, C4, C5 — cbozpauenuqa
CepBepoB CeTH.
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a L 0 o 1 0
2 0 1 0 1 . 0.
c3 ¢ o 1 1 0o
Cd4 L 1 o1 1
5 0 0 0 1 1

OnpegennTe, KAKOH cepBep ARNAETCA Y3NOBRIM.

UndopmauuoHHoe
§ 9 | mopenuposanue
! Ha KOMNbIOTEpPE

Ocnosubie meMsl napazpaga;
w OCHOBHOE NPEUMYILECINEO KOMILIOMeEPA neped YeRA08eKOM !
n 0AA 4ez0 HYHKHbl MAMeMAMULECKLE MODEAU;
N KOMABLIOTNEPHAR MATREMAMUYECKAR MOTEAb,
E YIMO MAK0€ ShIYUCAUMEALHBIE IKCNEPUMEHIN,
[ ynpaﬂﬂenue Ha dCHOAE MO&EJE&;

i UMUMAYUORKROE MD&EJIMPGBGHHE.

OcHOBHOE NPENMYINECTBO KOMIBIOTEPA HEPes 9EI0BEKOM

CoppeMeHELIM HHCTPYMEHTOM XA MHOOPMAHUOHHOrO Moje-
JHDOBAHHA ABJASETCH KOMOLIOTep. KOHeYEo, Ha ROMIBIOTEpE
MOKHO IMCATE TEKCTEL (CTPOMTD BepbanbHbIle MOAEH), PHCOBATE
KapThI M ¢XeMEl (rpadnIecKne MOLeNn), CTPORTDL Tabuuies (rad-
INYHBbIe MoZenn). Ho NpH TakoM MCIONB30BAEMHN KOMIBKTEDPS B
MOZENIAPOBAHAY €rc BOIMOMKHOCTHM NPOABAAKTCH He B IIOJTHOM
Mepe.

_ I'naBHOE DIperMYyIIeCTEO KOMIBIOTEPA Mepes
A% .. YeNOBEHOM — CROocobHOCMb k Ovicmpory cuemy.
? ,;"' w"{‘ CoBpeMeHHEI® KOMOBIOTEPEI CIHTANT CO
© &P~ CKUPOCTAME B COTHH ThICHAY, MHJIMOHEI H Ja’Ke
MHIJIANAPAL ONEPAIHIA B CeKYHAY!
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YuurhiBad, YTO pacdyeThl IPOH3BOAATCH HAJ MHOro3HaAYHBIMHA
yyucnaMu (10-20 aecaTHuHRX n1u{p), BHIYUCIUTEALHEIE CITOCOB-
HOCTH 4YeJOBeKa HenL3s Taie CPpABHHBATEL C KOMILIOTEPHEIMH.
It Q}eHOMEHAJIBHES BRIYHCANTEILELIe BOAMOXKHOCTIE IPOABRIL-
I0TCH, HIPEXKAe BCETO, B KOMNLIOMEPHOM MAMEMAINUTECKOM
MOOETUPOCARUL,

,IlJIH HET0 HYXKEBL MATEMATHYECKHEe MOJenH

MuEoOrme OpoleccHl, NPOMCXOAAUINE B MPHPpoJe, B TeXHHUKE, B
SKOHOMHYCCKHX I CONUANBHEIX CHCTEMAX, OMMCEIBAIOTCHA CJIOMK-
HBIMK MATEMATHYECKHMU COOTHOLIEEHAMH. OJTO MOryr OLITH
YPABHEHHA, CUCTEMBbl YPEBHEHHMH, CHCTEMbl HeDABEHCTB H IIP.,
KOTOPBIE SBASKTCA MAMeMIMULeCKEMU MOOeTAMU OTIUChIBaAE-
MBIX [PCLIECCOB.

+:i . MaTeMaTH9IECKAT MOZEIL — BTO OIIUCAHIE
! g MOJIEIMPYEMOro IPONecca Ha A3HIKE MATEMATHKH,

Ll R s b S e T T e A Tt T e g G R ot ) e e g - 5 R A el I ety

B npesxame BpemeHna, A0 NoAeRneEns JBM, yueHhie cTpemMu-
JIACH COBJABATE TAKHE MAaTeMATHUECKHE MOZENH, KOTOPEIe MOXK-
Ho 08110 OB NPOCYHTATE BPYUIHYIO H/AX ¢ DOMOIILI0 HeCHOKHERIX
BRIMHACTUTENBHEIX MexXanuaMoB, [losroMy MaTeMaTHUECKHe MO-
Jdeni OplIM OTHOCHTEABHO HpocTeIMH. Ho mpocraa moneap He
BCerga X0poIIo ONUCHBaeT nponece. Omubka pacueTor 0 TaxoH
MOZAEJSH MOKET OBITh CAMUIKOM DOJABLINOH M NOJHOCTLI 0Decne-
HUTH PE3YJILTAT.

Eme B XVIII-XIX pekax yueHhIe-MaTeMaTHKHX HadaXH H300-
PeTATEL METOAR pellleHHHY TAKHX MaTeMATHUeCKHX 3agay, KoTo-
pele He YRABANOChH PLIHNUATH TOYUHO, amaaurHueckn. Hanmpumep,
BBl 3HAeTe, UTO KBAAPATHOE ypaBHeHIic BCETAA MOMKHO PEIIHNTL
TOUYHO, 4 BOT KyOEMecKoe — yie He Becergsa, Taxue MeTOZLI Ha-
3LIBAIOTCA WUCAEHRWMYU Memodamu. OHM CBOOAT pellleHNE JI0-
00l 3aga4yy K TOC/IeJ0BATEIBHOCTH APH(GMETHYECKHX ONepaliai.
Ho sTa nenouxa apmpmeTHYecCKHX BRIUHCICHUN MOEeT OBITh
ovUeHb JJAMHHOK, F 4eM TOYHee MBI XOTHM IIOJNYYHTL pellcHUe,
TeM OHA JJHHEee.

MoxkeT OKa3aTECA TAK, 9TO0 AJA PELISHHA CJIO0KHON 3ajaun
YUCAEHHEBIM MeTCIOM VISHOMY HOTpelyeTca BCH KH3IHL, A MO-
MeT M 9Toro He xparuTh! Hampnmep, Kakod cMbBIcn HadMHATH
pacyeT IPOrHO3a IOroAbl Ha SaBTPALUHHH A€Hb, BCHH JJIX 3TOrO
oTpefyeTcH HECKONABKO JeT paboTei?
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P

KoMIBIOTEPHAA MATEMATHYECKAR MOJCIb

IlosgBiIeHHe KOMIILIOTEPOB CHANO 3TH npobaeMel. CTalo BO3-
MOKHBIM IMPOBOIUTL PACUETHl CI0KHKX MaTeMaTHYeCKUX Moje-
nell 3a npreMaeMoe Bpems. HanpuMep, pacCURTaTsL IIorofy Ha
3aBTPAIIHAI ZeHL K0 €I'0 HACTYNJICEKA, YUeRRe HepecTany ceba
orpaBHYHEBATE B CI0VKHOCTH CO3ZABAEMBIX MATEMATHYECKUX MO-
r[[.eﬂeﬁ, [IONATEACE HA 6mc'rpﬂ;[eﬁc'rnne KOMIIBIITEDOB.

RDMIIBIDTEPI{RJI MaTeMATHYECKAad MOoJde/1bh — 3TO a
nporpaMMea, peaJdHYIOIIAA pacyeThl COCTOHHEA ¥

MOAeNNPYeMON CHCTeME 10 €€ MATEMATHYECKOH

MOIE]H.

I T A S S ol S S T R B

J10 TAKO€ BRIYHC/AHTEJIBHLIH dKCIICEPHUMEHT

Hcoosib3oBaHIe KOMIBIOTEPHOH MaTeMaTHYeCKOH MoJeau
AJIA HCCAeLOBAHNA NOBeJeHHA 00BeXKTA MOZEIHPOBAHNA HAIRIBA-
ETCH 6L YUCIUMENBRBM JKCRepUMenmon. T['OBODAT TaKMKe:

¢YHICAEHHBIH BKCIEDHMEHRT Y.

BHYHCIHTENLHEIH 3KCIIePUMEHT B HEKOTOPHIX
cAyYafx MOJKeT 3aMeHHTH pPeaJbHBIH (HamdecKHE

OKCIePHMEeHT.

PO RS RREE RN . 0L T e i R R R TS L TR U T, - e ST

Briewaraazornuit npumep Hc-
TIOAB30BAHMA TAKOH BO2MOMHO-
CTH — MNpeKpallleHHe HCILITA-
HUU SAEDHOI0 OPYRKKL, KOTOpLIe
CONPOBOMKAATMNCE SHEYNTENbHEIM
KOJIOTHYeCKUM yuiepbom. DBaa-
rogapd OueHbh TOYHBIM MaTeMa-
THYeCKNM MOJeNAM M MOIIHEIM
KOMObIOTEPAM CTAN0 BOBMOMKHO
HDOCYHUTATL BCE MOCNEZCTBHSL, K
KOTOPBIM DPUBOAKT KIMEHEeHHE B
KORCTPYRUMH agepHoii GomGEI.

Opaaro I'OBOPA, YLAJAOChE «B30Op-
BaTe GoMBy» BHYTDH KOMIIBKITE-
Pa, unvero He paspymms,
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L BamHRM CROMCTBOM KOMIBIOTEPHEIX

| j’é “n,; MaTeMATHYeCKUX MoOJeNel ABIAEeTCHS BOZMOXXHOCTH
4. .. . BH3YAIHM3AIME pe3yJbTATOB PACUETOB. JTHM LEeXAM
: %ﬂ CHVIHUT HCHONL30BAHHS KOMIEIOTepHON rpadEKH.

IlpeacrapieHue PesyAbTATOB B HATJNZTHOM BHEE — Ba)KHeH-
IIce VCJAOBHE IJAfA MX JAYyYINero noHumanus. HanpuMep, peayak-
TaThl PACYETOB paclpefeseENA TEMIEPATYPH B HEKOTOPOM 00E-
BKTE NPeJCTaBASIOTCA B BHAE 8T0 PASHOIBETHOTO H3obpaxeHnn:
VYACTKH C CAMOHM BLICOKON TEMIepaTypol OKpallXdBalOTCHA B
KPacEBRH I[BeT, & ¢ caMO# X0J0AHOH — B CHHHI. YYacTKH ¢ Npo-
MeXYTOYEBIMH JHAYEHHNAME TeMIePATYDLHI OKDPAIIHBAIOTCI B
IIBETA CHeKTpA, PABHOMEPHO NepeXogAlIke OT KPACHOIO K CHEe-
My (pre. 2.7).

Puc. 2.7. I'padudeckoe MpeCTABNeHKEe PEIYILTATOB
pacyeToR pacapeseNeHny TeMueparyp
II0 ¢eYEHHK TBepPROTOILIUBHOTO PAKETHOrO BHIaTens

Ana uaolpakeENa HAMeHAKINUXCH CO BpeMeHeM (JRHaMHUYe-
CKHX) Pe3yILTATOR HCOOALIVIOT I'PadHYeCKYI0 AHNMALINIO,
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KoMnploTepHass rpadiika IO3ROJIAT TEA0BeKY B IIpoiecce
npoBeAeHHA UNCIeHHOI'0 SKCHOEPUMEeHTA <3aIJAHYTH» B HEHAO-
cTyIHBIE MECTA HCcaenyeMoro ofzerTa. MoKHO HOTYYKTL A306-
paiieHHe A000T0 cevueHnAa o0beKTa cnoxkHoi QopME ¢ oTobpa-
sxeHHEM PacCUHUTHIBAEMbIX XAPAKTEPHCTHK: TEMOEPATYPHEIX HO-
qgeit, JAaBNAEEMA B Op. B pealbHOM QH3HMUYECKOM SKCIEPHMEHTe
raKoe MOKHO CAeJaTh JaneKko He Bcerga. HanpuMep, HeBO3MOK-
HO BBIIIOJHHTh U3MEDEEMA BHYTPH pabotaniied FOMeEHOH ITedl
®IM BHYTPH 3Be3Abl. A H& MOAeJH 3TC cheaaTh MOMKHO.

¥YnpasieHne HA OCHOBE MOJeReH

Eile 0ZHO BaKHOE HANPABJEHHE KOMIOBIOTEPHOT)0 MaTeMATH-
qecKoro MOIOETHDOBAHHA CBA32HO C UCROABIOBAHULH KOMILbIoME-
pos 8 ynpasaenuu. KoMObioTephl HCOOAB3YIOT AAA YIPaBAeHUA
paboTol XMMHYECKHX DeaKTOPOB HA 3ABOJAX, ATOMEEIX pDEeaKTo-
POB HA 3/IeKTPOCTAHIHAX, YCKOPATENEH 3IeMEeHTAPHBIX YaCTHL,
B QGEINYeCKUX 1abopaTopHaX, ITOJeTa ABTOMATHIECKHX XOCMH-
wecKHX CTAHIMI 1 T. A.

YIpaBias IPOM3BOLCTBEEHON KK JafOpaTopHOH  §
YCTAHOBKOM, KOMIIBIOTED AOJNAEH NPOCYHTEIBATE ce
XAPAKTEPHUCTHKH AN TOro, 4TOOBI 806PEMA CHAML |
NOKQ3QHUA € 0amMYUK08 WAL 0KA3aMb
ynpasafaouiee go3delicmaue! 6xANHUME peae,
OMKPBIMe KJAANAH U M. 1.

Bce pacueTsi IpOM3BORATCH II0 3aJI0KEHHBIM B OPOTPAMMY
YOpaBlIeENSE MATEMATHNECKIIM MOJIeJIAM, BaxKHo, 9TO0bl Pe3yik-
TATHI 3THX PACYETOB NOJAYVYAINCH B PeXHMe PeaibHOTO BpeMeHH
YIORaABRIASMOIQ TIROIECCa,

HMuTanmoHnoe Moxe HPOBAHHE

Hmumayuonnoe modenupoeanue — ocofas pasHOBHIHOCTE
MOAEnMpOBAHEA Ha KOMIBIOTEDE.

HMATAIHOEHAA MOJIEIb BOCIPOU3BOAUT IOBS/CHHE ¥
CIOHOIH CHCTEMEI, BMEMeHTH KOTOpPOH MOTYT "
BecTHu ceba cayyaiiHeiM ofpazom. MEave ropopa,
[I0BeeHHe KOTCPHIX 3apaHee NpefcKa3aTh Helb3s,

B R Y B sali L RUERY o Lty 'HW-H-&'-‘--_-"‘-H!FJ-!:.-
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Takoe moBegeHHNe B MATEeMATHKE HAJLIBASTCA CHOXACHUMe-
ckum. 3 Kypca QHIHKKE BAM 3HAKOMO ABICHUEe OPOYHOBCKOIO
NTEHAEHNUA: XA0THYECKOro NepeMelle A JerKUX YacTun Ha fno-
BEPDXHOCTH *KHIKOCTH H3=-34 HEPEBHDMEPH]JIK }UIELPDB MOQIEEYJ C
PasHEBIX cTOpoH, Henrss TOYHO PACCYHTATE TpaeKTOpHIO Gpoy-
HOBCKOH 4YacTHilki, HO ee MOXKHO CHIMUTHPOBATE HA SKPAHE
KOMIBOTEPA. OTCI0Na M HPOMCXOINT HA3BAHUE —— HMHTALMOH-
Haf MOIEIb.

K UMHTADHOEHEIM MOJAS/JIAM COTHOCATCA MoOdenu cucmem
MACCO8020 ODCAYIMUGAHILA. HANIPIIMED, CHCTEMBl TOPPOBJH, aB-
TOCEPBHCA, CKOPOM IIOMOIH, B KOTOPBIX IOABIEHHE IAABOK HA
OOCIYIKHBaHYe H JJIATeJNbHOCTh O0CIYXKHBARHHA OZHOM JAHAB-
KM — COOBITHA CNIyuaHHbBIS.

3aJaqH, pelraeMeule ¢ DOMOIIBLI0 EMHTAUMOHHLIX H
MOJgeNelt cCACTeM MACCOBOrC obcay:xUBaHUA,
ST BAKJIIOYMANITCH B NOUCKE pexcumos pabomel Cayil
| ' cepsuca (MarasuHOR, ABRTO3ANIPABOK U IIP.),
YMEHBULARWUX SPeMA OXUTAHUA KAUCKHINOE,

R S TR

Enie ofHM DOOYIAPHEM 00'EKTOM AJIA HMHTAI[HOHHOTO MO-
DeIUPOBAHESA ARIAITCA MPAHCNOPMHEDbIE CUCMEMDL: CTE TOPOA-
CKMX OOPOr, IepPeKpecTKH, c¢Betodopnl, amTomotunu. Mogzens
HMHTHPYET IEBHKEHHE TPAHCHIOPTHLIX INOTCKOB IO IOPOACKHM
yvanuaM (puc. 2.8). KcIepUMeHTH Ha TaKol MOJeIH H03BONAIT
HaUTH peXyMBbl YOpaBleHus asmxenmeMm (pabora ceeTodOpOB),
YMEHBIIAIOII[HE BOBMOMKHOCTh BOSHMKHOBEHHA HNpobok, Pabora

HMHTAIHOHHOH MOJeNH BCcerja BH3VAJIHBHDYyeTCcd Ha PKpaHe
KOMIThIOTEpAa.

T~ KOPOTKO 0 rMaBHOM

Y WP TV ol PR T, e TS T

RDMHBIUTEPH&H MaTeMaTHYeCKad MOoneabh — aTd IIporpaMMd,
DEAJIM3YIOIIAA pDpACYEThsl COCTOAHHA MGHEHHP}'EMDﬁ CHCT2MbI 110
€e MaTeMaTH4YeCcKOoH MO,

Bricorkoe OmpICTpogeNCTBHE KOMIBLIOTEPOB ITO3BOJIAET BGBICTPO
PEIATE AOCTATOYHO CHOMKHBIE MaTeMaTHYeCKHe 33Jadd B IpPO-
Iecce MOIZEJIHPOBAHMH,

BeluucnTe LB 9KCITEPEMEHT — HUCIOAb30BAHNE KOMITBIO-
TePHOH MaTeMaTHHeCKoH MOAS/AH A4 HCCACZOBAHUA NOBEACHKA
MOASAHPYEMOHE CHCTEMEI.
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Puc. 2.8, OxHO nporpaMMbl, HMETHDYIOUEH ABHXKEHHE I'"OPOACKOTO
TDAHCIOPTA

KoMuswrepHnoe yopaeneHMe TeXHHYSCKUME YCTDOHCTBAMH
NDOUCXOZHUT B IPOHeCCe PACHETOB [0 MATEMATHYECKHEM MOACIAM
B DEXKUIME PeanabEoTo BpeMeHH.

HnpranuoEHag Mojens BOCHPOUBBOZUT IIOBEREeHHe CIOMHOMN

CHCTeMB!, 3JIEMeETH KOTOPOi MOryT BecTH ceba croydaiigniM 06-
pasoM.

Bonpocst u 3adaxus

1. Yro ofiero ¥ B 4eéM pasJHUHE MOHATHI ¢MATEMATHIECKEH MO-
AleNE» M ¢KOMIBIOTEPHAS MATEMATHYECKAR MOILEb» 7

2. Pacuer nporEosa NOrofbl Ha COBPEMEEHOM KOMIBIOTEpE ¢ DBICTPO-
AelicTBHeM 1 MTH ollepallHit B CeKYHIY ANNTCA B Tedenme I gaca.
OleHuTe, CKOALKO BpeMeHU NOHAN06H 10¢E Bbl A 2TOr0 Ye/I0BeKY,
HMEnIeMy B CBOEM DACHODAMEHKH apudMoMerp (MexaHUYecKHit
KaJbRYIATOD)?

3. B uenm cocToHT 0cOBEHHOCTE KOMIBIOTEPHOIO MATMATHIECHOTO MO-
AeIPOBaHKA B NPOLECCce YIPABACHUA TEXHHYEeCKUM YCTPOHCTEOM !
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4. Camoser HaxoxuTea HE BEicoTe 9000 Merpor, O0HapyHANACH HeHc-
npaBHoCcTe: paborel asurarend. CaMoOaeT HadYak nagarb. DopTosoi
KOMILIOTep HPOHSBOJHT AHATHOCTHKY HeHCOPARHOCTH H coolbiaer
NMIOTY O BeOoOXOAUMBEX AelcTBuAXx. [nA pelueHMa ?Tol 384449
eMy HY:XHO REmoaauTh 10% BRIaucanTeARHEIX Diepauui. BricTpo-
ZeHCTBHE KOMOLIOTepa —— 1 MJH o0I/CeK, ¥CHeeT IH JeTUHK CIACTH
CAMOJIET, €CJIH MAHHMAJIbHAA BHICOTA, HA KOTOPOH CEMOJIET MOMHO
BLIBeCTH H3 nuxe, — 2000 MeTpos?

5, B RakyX CHTYaRHAX HCNOIL3YeTCS HMMHTALHOHHOE MOASNHPORA-
Hue?

6. [IpugyMealite uo ogHOMY NPHMeDPY GODMBL HCHONLIOBAEHA KOMIILIO-
TepHON TrpadiKy ANA BHYHCIHTENLHOTO AKCIEDHMEeHTa, JAJH
KOMOBIOTEPHODO YIPABTEHHNA ¥ EIT HMHTADHNOHHOH MomgeaH.
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3 OCHOBHBI®
§ 10 % NOHATUA o

£y u--..zﬁwmwmg G e

Ocuoﬁnme memve napazpapa.
ymo paxoe 0Q3q GQHEBX U UNQOPMAYLOKKAS CLCMEMS;
PELAUUOHHbe Basbt Danmbix;
nepgu kil Kooy B,

- muns Loaell.

Y7o Taroe 6a3a JAaEHMX ¥ HHPOPMALKHOREAT CHCTEMA

Basza dannsix (B]]) — cOBOKYIHOCTL ONpeAeAeHHEIM obpazomM
OPraHUZ0BAHHOK HHQJGPMELLHH HA KAKYIO-TO TeMY (B paMKax He-
HGTDPGH npeameTHol ofnacru). IIpumepst:

fa3a JAaHHBIX KHIKHOTO $oHza 0EOIHOTeKH;

0aza ZANHBIX KAZPOBOTO COCTABA YUYDEXKHEHUA;

6aja JAHEBIX B3aKOHOZATENBHBIX AaKTOB B obmactu
YTOMOBHOTO HIPaBa;

0asa ZaHHBIX COBPEMEHHAIX 3CTPAAHEIX HIeceH,

HomewHo, BCcA 5Ta HHMOPMAURE MOKET XPAHUTECA U Ha 6yMa-
re (HanpHMep, KEHMXHEIR Karanor OubnuorexkH). Ho coppemMes-
HBIM CpeZCTBOM XpaHeHN® U 00paboTku 0a3 gaHHLIX ABASETCH,
beayCcnOBHO, KOMIBIOTEep. B ZaanHeHIueM ME OyAeM HMEThb B
BHAY TOJBKO KOMIIbioTepHLIE B,

Daspr fagnHeiX ObBaroT (QakTorpadpHyecKHMMH M JOKYMeH-
TANBLHEIMH,

B ¢paxmozpagureckux Bl copepixaTca KpaTKue CBefeHHR 00
ONUCBIBAEMBIX OOBEKTaX, NMPEACTABJACHHBIe B CTPOrQ OnpenseH-
HoM (opmaTe. Mz npiseseHHbIX BRILIE NPHMEPOB ABe OepBble B,
CKopee Beero, Oyxayr opranusoBaHsl Kaxk QarkTorpaduieckue.
B BNl Sulawmorexy xpansrcs Oubimorpadudyeckue Ccrojenns
O KAKA0H KHHre: rof M3MaHMA, ABTOP, HazBaHMe U np. PazymMmeer-
cf, TEKCT KEUTH B Helt co/leparnes He 6yaer. B B]l otfiena ®ag-
POB VIPEeXKACHHA XPagaTcA aHKeTHEIEC XAHHLIe O COTPYIHMEKAX:
daMunuA, IMA, OTYECTEBO, IO M MECTO POKIACHEHA U T. K.

Dasbl ZaHHEIX B TPETHEM H TETBEPTOM NIPHMepax HABEePHAKA
OyIYT OPraHHZCBAHBl KAK JOKyMeHTanbubIe. IlepBas Ha HUX Oy-
JET BEJIKYATE B Ce0A TEKCThL 3AK0HOB; BTOPAR — TEKCThL ¥ HOTHI
neceH; fHorpaduyecKyo U TBODYECKYH CHPABOMHYK HH(ODPMA-
IIHI0 0 ROMIIOIUTOPAX, I0RTAX, HCIONHUTENAX; 3RYKOBEIE 34IIH-
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cH M BRIeoKJARNLl. ChejopaTeabHe, doxymenmanwvians bl co-
nepsKuT o0LIUPHYID HHPOPMAIIHIO CaMOT0 PASHOIQ TUNA: TEKCTO-
BY10, rpadiiuecKy o, 3BYKOBYI0, MYJbTRMEIHUHYIO,

CoppeMeHHEIe HHPOPMAIMOHHLIE TEXHOJOIHH IIOCTENEHHO
CcTHPAXT TPAHUDIY MeX Y pakTorpadpuyecKEMY N JOKYMEHTAb-
upIMH BI. CyulecTByOT CpeicTBa, IO3BOARIOIIUE JEeTKO MOA-
KJIOYaTe 1000 ROKYMEHT (TeKCTOBHIN, Ipad)luecKHii, IBYKO-
Boll} K (hakrorpaduaeckoil 6as3e JAHHLIX,

CaMa 1o cebe Gasa NaHHIX HE MOMKeT OGCIVHHTE 3aIPOCH]
IOAB3OBATE A Ha NOUCK 1 o0paborry madopmauuun. Bl — aTo
TONERO ¢«HHGQOPMaNHOHERIA craals. O0cay)XHUBaHME [IOIb30BE-
Teds OCVIeCTRASeT HMHPOPMANNOHHAL CHUCTEMA.

rEE = A e itEr TR rm e i m B m e —EPAe Eeamade s W .t e fs P S lmE MR AR Rem A = = e e = tmr e e e s = e meme e e 4

HadopManHoERAA CHCTEMAE — 3T0 COBOKYIEOCTD
JY . Da’dn! ZAHHLIX ¥ BCEro KOMINEKCA
T ANNIapaTHO-OPOrpaMMHEIX CPEACTE ANH €€
#%= XpaHeHUd, U3MeHEEUs H NOMCKA HHPOPMALHKE,
" I8 B3aMMOIEHCTBUA € NOJb30OBATEACM,

;'.r'= P T T T 5% (M VI,

IlpumepaMu HMEDOPMANMOEHEX CHCTEM SBAAITCR CHCTEME]
npoZayki OHAETOB Ha DNACCAKHPCHHMe N0e3h8 W CaMOJIETHI.
WWW — 370 Toe npumMep raodanbHON HHPOPMaTHNOHHOH CH-
CTEMEL.

Hanee B Hauleil KHuTre peysb OyAeT UATH TONBKO O (AaKTOrpa-
huveckux 0Oazax pAaHHBIX., Janum Ooliee CTpOros onpemeleHUeE
xoMneioTepHO BI, weM To, 4T0 NPHBOAMIOCH BLIHIE,

o T . T W ]

. ba3za gaMapX — OpraHH30BAHHAA COBOKVIHOCTE
& TaHHBIX, OpeqHASHAUMCHHAA AJE NAKRTEILHOTO

4 %’5 XpaHeHHES BO BHOINHEH MAMATH KOMHLIOTEDA

R ¥ IOCTOAHHOIO NPHMeHeH! .

,I[Jm xpaneuna Bl MoxeT HCIONbAOBATRLCE KaK OIRE KOMIIbIO-
Tep, TaK 1 MHOMKECTBO B3AHMOCBA3AHHEIX KOMIILITEDON,

Ecnu pasnn4yHbBle 4acTH OfHOR 06a3hl AAaHHBIX XPaHATCHE Ha
MHOKeCTBe KOMIBIOTEDOR, 00beIHHEHHBIX MeXAY 000N CeThH),
TO Takaf BJl HaspipaeTcH pacnpedenennoi 6asoi dannbuix,

OueBnpgno, mEGopManuio B HETeDHeTE, 00BCAHEREYIO «IIAY-
THEOI» WWW, MOXHO PACCMATDHBATE K&K PacupeieleHHYIO
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6asy JaHHLX. PacnpenenenHbie BJl co3jaimTea TaKKe M B
JOKANLHHY CeTHX,

Pexanuounsie 023 JARHEIX

Hehopmanma B Oazax naHHBIX MOXMeT ObITh OPraHEM30BAHA
Io-pasHOMY. Yalle Bcero MCHons3yerca TabNUYHBIA cIIOCoD.

; - ’ - N
&
| éj ; {, Pexaiunonansie 6a2s1 AaHHRIX MMEKOT TalIUYEYIO
b3 &‘,JF*: dopMy OpraHm3AINH.

: g Al
i T e

B yeM e HX IPeHMYLIECTBO?

I1aBHOE ZOCTOMHCTBO TAOMHNI, — B UX MOBATHOCTH. C TaGauu-
"ol HHGOpMalHeiil MEI IMeeM A8T0 HDAKTHIECKH KaXKIRIH JEeHb,
3arigHuTe, HRIpPHMep, B CBOH AHEBHHK: DACHHCAHWE 3aHATHH
TaM NPeACTaBJ€HO B Buje Tabmvnw. Korpa Mpl npmxoanm Ha
BOKZAaJI, CMOTDHMM pacOoucasue saerTpudek. Kakoil sux oHO HMe-
er? Oro Tabnunal A eme ects Tabauna gpyrdoneHOro vEMOINOHA-
Ta. M »KypHaja yumTens, KyAa OH BRICTRBJISAET BAM OLEHKHN, —
ToKe Tabxuya,

Buanure, KaK MHOCO IPHMEpPOB, M EX ellle MOXXHO IOPOSOJI-
MHTE. MRl HACTONBKO HPUBRIKAA K Tabnziam, 970 oOMIMHO He
Tpefiyercd HUKOMY O0BACHATE, KAK UMK DOAB30BATHLCH. Hy pas-
Be UTO MAITeHhKOMY pebeHKY, KOTOPRIM TOJBKG YYHTCA SHTATDH.

B pensanuosEux B cTpoxa raGiaulibl HASHLIBAETCH JANKCHIO,
a croafen, — noaem. B oblem BHae 2T0 BRITAAAAT TAK:

noae 1 none 2 moJae 3 Hoae 4 ncne 5

saoues 1 . .,

3anmuce 2 ., ..

Tabauuer 2.1-2.5 HygeM B jansHelllieM PACCMATPHABATH KaK
OpHMepsl MEGQOPMAILHN, OPUPOZHON A OPraHH3ALUHE peXaiH-
OHHEIX 0a3 JamHLIX.

Kaxpoe mone trabanuer uMeer una. Haopunmep, B rabaune 1.2
«Ilorogas uMeEa moneit Taxkme: JEHDL, OCAIKH,
TEMIIEPATYPA, JABJIEHHE, BIIAMKHOCTD.

Oana sanuce cogepKHRT HEGopMamuio o6 oguoM o0BeKTe TOH
peaJIbHON CHCTEMEI, MOJesib KOTOPOH IpeAcTan/eHa B TabDaalle.
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Hanpumep, JomantHaa OHOIAOTEKE — OTO MHOMKECTBO KHHY.
SHAUYT, OTACNBHBIE 00BEKT TAKOH CHCTEMBI — 3TO KHMIra, H OZHA
anucs B 0aze AaHHBIX <«Jomarnnaa 6ubmrorexas (raba. 2.1} —
aro uudopMaIua of ogHOH KHHTe N3 DubanoTeKH.

Ilona — 3T0 PA’IUUYHBIE XAPAKTEPHCTEKHN {MHOIAA MOBODAT:
aTpu6yThI) 00 beKTa. 3HATEHNA NOJIel B OXHON CTPpOKe OTHOCATCS
X OOJHOMY O0BEKTY.

e
o

,f} ‘¢f B pexanmonnoil 6ase ZAHELIX He JOMKHO GLITE
L

! T

" @ COBIAZAIOLINUX 3amuceil.

Ileppuynrii kmiou B

PazHpie HOJA OTAHUYAKTCH HMeHAMH. A YeM OTJAHYAIOTCA
APVYI OT APYra PasHbIe 3aTHCH? SANHCH PARINIAIOTCA 3HAYESHU -
MH KJIOYei.

ITepunvuEbIM KOHOUOM E §a3¢ Ia8HELIX HA3EIBAIOT

'\I;—n{"‘ih‘ S .
{ ® <7 noje (MAM COBOKYNHOCTH 110Jeil), SHaYenne

B Bl «[oMamHag 6ubruoTeka» Pa3HEIE KHUTH MOTYT HMeTh
ORHOI'O ABTOPA, MOTYT COBIALATE HA3BAHMA KHUT, TON MARAHUA,
noaxa. Ho mEseHTApHLIH HoMep Yy Kaacll KHArM c¢Boil (moie
HOMEP). Og-To i 4BIACTCA NEePBIHEIM KJAYOM JIH JAMACe B
sToi Oaze gaHHBIX. llepBranbIM Kawouom B B <«lloroga» asns-
etcd rrone [IEHD, Tax kaKk ero sHaueHMe He MOBTOPHAETCA B pas-
HEIX 3ATIMCHX.

He Bceryia yoaeTcs ONpeAeInTh OHO ITOJe B KAUECTRE KJHYAa.
ITyers, HaTTpHMeD, B Baze NAHHBIX, KOTOPAA XPDAHUTCH B KOMIThIO-
Tepe YOpaBIeHHA 00paszoBaHHeM OBJIACTH, COAEPKATCA CBeieHUA
0 BCeX CpeZHRX LUKOJAX PAafioHHEIX LeHTpoER (Tabn. 3.1).

Tat6auua 3.1. Ixkoan:

T'opon Hﬂmep IKOALI JInpe!cmp ” Anpec ., Tenecbuﬂ
Kporos E 1 HBaHDB A H IH}?]]IHHHH, 5 12 35
[[Iaz[pr_;_nc}c 1 | C-rpcrea C C .]Iem_-_l_aa 14 4 23- 11

HlanancR 2 Hnauun A- 1'1 _ ana" 34 4“33 24

*yums 0 A FEED [BENN] HE RN *=rrrd
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B rakoil Tabaune v PARHEIX 3anicel He MOTYT COBIACTE TOTE-
K0 oAHoBpeMenHuo aBa rroas 'OPOO 1 HOMEP HIKOJIBI. Str
IBa moJs BMecTe o8pasyioT cocmaeroi kaow: N'OPOI-HOMEP
HIKOJIBI. Cocrasroil KAIOM MOMKET COCTOATE U Ofoaec YeM U3
ABYX ITOJIEH.

Tune: oojeii

C KamaeIM IIoNeM CBI3aHC elje OJHO OYeEEL BAMKHOe cBoOicT-
BO — IMUN NOAR.

?.,f ‘r. I'mn noas onpezenseT MHOMKESCTBO 3HaYeHMI,
f&«;ﬁ? KOTODEIE MOMKET MPHHIMATh NAHHOE 1I0JIE B
: PaAZIHYHBIX IAIMCHX.

B pensnuonekiX H438X ZAHELIX KCIICAB3YIOTCA YeThIPE OCHOB-
HBIX THIIA ITOJS!
YHCIOROH;
CHMBOJBHLLI;
Jara;
JOTHYeCKHE.

o 0 o O

Hucroeo mun HMEKT T0AA, JEAYEHMSA B XOTOPEIX MOLYT
OLITE TOABKO TucaaMi. Hanpumep, B BH <«llorogas Tpu noasa
YHECJIOBOTIO THIIA: TEMIIEPATVYPA, BABJIEHHE,
BJIAXHOCTD.

Cumsonsnblii mun MMEIOT M0JAH, B KOTODBIX BYAYT XPAaHUTE-
CcA CHMBOJIBHBIE IIOCAENOBATEABHOCTH (CJAOBA, TEKCThl, KOIL H
T. 11.). IIpuMepaMu CUMECARHRIX II0Jdel ABiadiorca nong ABTOP
1 HA3BAHHWUE 3 B]Jl <«JlomMamnss O6ubamoTerar; M[OMe
TEJIEDPOH » BIT ¢IlIkomEI»,

Tun «dama» HMEIOT M0, COAEDKALIME KaJeHIADHKE ATk
B hOpME «IeHb/MecAn/Toar (B HEKOTOPEIX CAYYAAX MCIOALIYET-
Ccd aMepURaHCKas QopMa: Mecsau/ aeHs,/ron). Tun ¢<garas mMeet
noste JEHE 8 BI «IToroaas.

Jozunecxkulf mun UMe0T NOALE, KOTOPHE MOrYyT NPHMEHMATL
BCET'O ABA 3HAYCHMI: <«Aa», ¢HET» HAH «HCTHHA», «JOMh?, WA
(mo-aurauiicku) etrues, «falser, Ecam asomgnyio MaTpHIY
nperncTaBHTh B BUAe peaanuodnoi Bl (raba. 2.4, 2.5), To ee no-
naM, CONSDIKANINEM 3HaYenua «0» uny ¢l», yA00HO NOCTABUATE B
COOTBETCTBHE JOTHYECKHHA TIHII.

Hrax, sHaueHns, HAXOAAIMECHA B NIOJNAX, — 3T0 HEKOTOpLIE
BeAUNUHbL OTPedeNeHHbLX TMUN0S,
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P “ig Or THNA BEAMUMHEI 3aBHCAT Te AHCTBHUI, KOTOPEIE
j %gﬁ,_ MOHCHO ¢ HEH APOUSBOAUTE.

Hampumep, ¢ YMCAOBLHIMH ReJIHUMHAMH MOMHO BHIIOJIHATE
apadMeTHYECKHEe OMePAIUM, & ¢ CHMBOJBHBEIMA M JOLHUECKH-
MH — HEJL3A,

?ﬂﬁ KopoTKe 0 rnagHoM

-

L

Baza paHHBIX — OpPraHM30BaAHHAA COBOKYIHOCTH AAHHBIX,
npe/HasHaueHHad JJIA AJIUTeJRHOro XpaHeHHA BO BHeIITHeH na-
MATH KOMOBIOTEPA H IIOCTOAHHOTO NDHMEHEeHHA,

daxrorpadbrueckas Bl coxepirur KpaTKue ¢BefeHEA 00 on-
CLIBAEMBIX 00'BEKTAX, NPEACTABJIEHELIE B CTPOTO OIIPEAENIEAHOM
¢opmMaTe.

HoxkyMeHTaNMbHAa B cogepkaT ofIIEPEYIO HEPOPMALTNIOC Ca-
MOrQ PpasHore THIR: TEKCTOBYW, IpadpHIecKyId, 3BYKOBVIO,
MYJABTHMETHIHYIO.

Pacnpepenennoll HazwIBaeTca 0aza JaHHAEIX, PasHble YacTH
KOTOPOH XPpaHATCA HA PA3JHYHLIX KOMILIOTEpPaX CETH.

HudopManEoEHaa CHCTEME — DTO COBOKVIIHOCTE Da3kl JaH-
HB!X H BCEIr'o KOMIJIeKca aNIapaTHO-IPOrPaMMHEBIX CpelCcTB AMAA
ee XPgHeHNA, H3MEHeHHAA U IoUCKA HEGOpPMATKY, 1A B3aHMO-
AeHCTBHA ¢ TOJIB30BATEIEM.

Pexanmounrle Gasbl ZAHHBIX HMeIOT TAOIMUHYIO Opranusa-
nu0. CTpoka TabJHUE! HA3RIBAETCA 3AMTUCHIQ, CTOA0RI] — IOJIEM,
Tadnmua HMeeT NEPBHYHBIA KJIKY, OTIHYAKIOHN S8HHCH

Apyr ot zpyra. KaxouoMm MoxeT OBITE OJHO IToJe (IPOCTOH KIKY)
HJIH HEeCKOJOBKO IOJIeH (COCTABHOH RJKOY).

Kampoe none TabnuIEl IMeeT CBOE YHEHKANBLHOE MMA ¥ THIL.
Tun onpeaenser, Kakoro poja HHPOPMANKI XPAHUTCA B [I0JIE U
Karne gel¢TBHA ¢ Hell MOMKEC IPOH3BOSHUTE.

B Bl ncnoapa3yHTCA YeTHIpe OCHOBHEIX THNA HOJel: YACIO-
BOI, CHMBOZEBHEKIN, JOTHYeCKHH, «HaTas,

? Boripock! u 3adaHunR

L. Y10 Takoe Gasa ZaHHLIx?

2. B wem pasavyne MexRAY QAKTOrpapUYSCKEMA H 0K YMEeHTAIbHEbI-
mu BIO?
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3. Yro Taxoe pacnpepeneutas BI?

4, Uro raroe mrpopmanmoHuas cucTeMa? [IpusenguTe npUMeps! MH-
GopMAMOHELIX CHCTEM,

5. Uro Bel 3HaeTe ¢ peaauroHHoH BI7?

6. Yro Taxkoe zanucek, noxe? Kakyio mEdpopManmo oHE COZEPIRAT?

7. OnpengenuTe nMena nonelt » tabnunax « JoMambasa 6ubanmorexas

(rabn. 2.1), <«Iloroga» (Tatn. 2.2), «¥YcneraemocThs (Tabn. 2.3),
«PakyILTATHBEI» (Taba. 2.5).

8. Yro Taxoe mepBHYHEIN kmoy sanucu? Kaxue OuIBArOT KiH0UH?

9. HazosnTe 00'beKTHI, CBEJEHHA O KOTOPBIX cojep:kaTr 3anucH 6as
JaHHHEX ¢llorogar, «¥YcrnepaeMocTh*, «ParRyILTATHBRL» . ONpeIE-
NHTe KANYY 3anuceil B atux BlI.

10. OnpeaenuTe cneayiolle IOHATHA: UM TOMA, SHAYCHES O, THII
noana. HakHe Opipaior THnel moaer? Urto obosHauaeT xaRamit ug
THTHOR?

11. OopenesnTe TUMRHI BCeX TTone# B Tabnunax « loMmamwnas 6uénnore-
Ka», «Jloroga», <« ronkrs.

12, OnpegennuTe CTPYKTYDY (Cocras moneii), K09y ¥ THIL nModel ana
PEIAMMOELELIX 083 AARHBIX I0Z TAKMMH HASBAHMAMMH:

» «CTpankl MUpas;

«MOH OZHOKJAACCHHKH»;

« KMHOPHALMEL»;

¢TenedOHHBIH CIIDABOYHHK» ;

+«MoH 1noceleHusa Bpayas.

UT0 Takoe cuctema
§ 11 | ynpaBneHus
OazamMu faHHbLIX

Ocnoenvie mexvt napazpaga:
a Haznavenue CYB]I;
m KoMaHGa omipuimus B,
s KoMaHGa 8ubOPKU.

Hasnauenue CYB]

¥ixe MHOTO pas TOBOPHJIOCE 0 TOM, uTO A0y pAaBoTy KOMIIb-
I0Tep BRIMOJHAET 04 YOPABJIeHHMEM IIPOrPAMM. SHa4YHT, U AJA
paboTe! ¢ 6azaMH AaHHBIX TPeGyeTca CnemHaIbHOE IPOrPaMMHOE
ofecneyenne. Takoe nporpaMMHOE ofecnievene HASLIBAETCH CH-
CTEeMON yHnpasJennsa OasaMu ZaHEBIX WK cokpameHHo CYBH.
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-.;:5;-., IIporpamMmMEoe obecniedenne, IpeAHAIHAYEeHHOEC A9
paboTh! ¢ Ga3aMM AAHHEIX, HABBIBAETCA
cHeTeMOl ynpasiaesusa Oazamu manmsix (CYBI).

CucreMbl, pafoTaiilHe ¢ PeNfNUOHHLIMHM Oa3aMH JNaHHBIX,
ga3eIBaIoTeA persyuonnsimuy CYBJ. C DOMOIIE PeRAIIHOEHOM
CYB]l mo:xE0 paforars KaK ¢ ofHoTaOIMuYHOH 04303 AAHHEIX,
rak 1 ¢ 0a3CH, cocToAmIEeH U3 MHOKECTEA CBA3AHHEIX MEXAY CO-
6oit Tabavil. 34ece MBI 6yNeM PACCMATDHMBATL TOJLKO OLHOTAa6-
auuHble DA3LI JAHHEIX.

C momoiusic CVBII Bl GyaeTe co3xapaTs TROJIMULI U COXDA-
HATEL MX HAa MAIHEUTHOM JHUCKe B BHAe (aitnop, Kamariit dain
HMeeT CBOe HMA. Helin Bhl cAMH co3jaete TADIHIIY U COXPAHACTE
ee B (haisie, TO CAMH RE M NDHAYMBIBAETE UMA ANA thaitaa, Eenxn
;e BBl XOTUTE paboTaTh ¢ y3Ke TOTOBOH 04301, TO BB JOMXKHEI ¥3-
HAaTh, B thafine ¢ KAKMM HMeHeM, Ha KAKOM JIHCKe M B KAKOM Ka-
TAJIOTe OHA XpaHuTCHd,

Komaana oTepeiTa B]I

%% HOna Tore yrole HavaThk paboTy ¢ TOATOTOBACHHOMH
5 .1 0Caso¥l faHHEBIX, HYJKHO OTKDBITE (ha#i,

' z-.‘
"‘ ;'
.ty

= 3 KOTOpOM OHA XDAHHWUTCA.

e e fhe ¢ B i ot

HenaeTcs 3TO ¢ TOMOI[LI KOMAHALL OTKPHTHA (daiina.

IIpzveuanme 1. B Hanreil kHure He 6yJeT ONHCHIBATRECA paboTa C
peasmprod CVBJ. WX MHOrO, IIOCTOAHHO IOABAAKTCHA HOBLIE.
B pasurix CYBJ pasnwmuuniit Hurepdeiic, A3nIK rKomank. Kax
IPaBUIQ, B HEX HCOOIBRAVIOTCH aHrIHIICKEze TepMuHEL. [anee By-
XeT QIHCHIBATRCA paboTa ¢ HEKOTOpO#H YCI0BHOM (rmmoTrerHtie-
ckofl) penruuouEoi CYDB], ¢«monmMaromen» xomMasiLl Ha PyC-
CKOM s3nrre. OpHaKO aTa cHCTeMa 00NMagaeT BCeMH OCHOBHRIMU
cBoiicTBaM¥ peanpHrix CYBI. IIpu BHIDOJHEHMM 3a/[aHWH B
KOMIIBIOTEPHOM KJA&cCe BAM NPeICTOHT CTATh «I€PEBOZIHKAMII»
¢ A3eIKA ranoterrueckoll CY¥ BJl Ha aAseik peansHolt CHCTEMEL,

Me: Byzen pacemMaTpuBaTh PAaGoTy ¢ HAIIEH IMIOTETHYECKOR
CVB/I 6 pexume xomandnozo ynpaenenun. CcTeMa BBIBOIHUT
H3 3KPAH IpHIIammeHde IOJAL30BATENi0. IIVCTh B KAYMECTBE TAKO-
I'0 IpHUI/Ialne U BRHBOAMTCA TOUKA E HAUYaIe KOMAHJHONA CTPOKHK
(MBOorMe CYBJI uMerHo Tax W paborair). Cpasy mocke TOYKH
T0JIL30BaATENh AOMMKEH HRECTH KOMAHAY ¢ KIABHATYPHI,
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KoMmanaa oTKpniTua ¢aina ¢ 02301 AaHHRIX HMeeT Takol
¢dopMaT:
. OTRpLITh <uM#& dhana>

Hanpumep, ecau thaiin uMeer uvst tabl.dbf, To orkprBaerca
OH N0 KOMaH/e!

. OTEPBITH tabl.dbf

HIoumeyarre 2. 3gech M B AaTbHeiNlUeM B CIIMCAHMAX (IOPMATOB
Komang OyayT HCHOAb30BATECH YIUIOBLIE CKOOKE <..,>, SalKch B
YIJIOBBIX ¢KCOKAX YHKA3RIBAST HA CMEICA COOTEETCTBYIOIIErO 2J1e-
MEeHTa KOMAHJLI, Ke MOMKHO OPEJBAPATE TP UTeHKY HAPEUUEM
¢HeKOoTOpHT» . Hanpumep samkcr <HMA QaimIa> HYXKHO YMTATh
TAK: «HexoTopoe uMa dqainas,

Ilocne oTmpriTUR Gafina Tabauna cTana I0CTYHHA g1ad pabo-
TBI ¢ Hell, YT0 MOMEO ZesaThk ¢ TaAKoH Tabaumein? IlpakTHYecKy
BCE, YTO YI'OZHO!

e JOOABAATEL HOBLIE 3AlTHCH;

YRAJIATDh 3aTIMCH, CTABUINEG HEHVAHHBIMEH;

E3MEHATH COAePsKUMOe IONeH;

H3MEHATHh CTPYKTYPY TalAHIkl: YARIATh MJIH L00ABIATE

IIOJIA ;

& COPTHPOBATE 2ANHCH [0 HKaKOMY-HHOYAR NPHHIHIY,
HaOpuMep B axdaBUTHOM HORALKe daMuIuil aBTOPOR;

» [IOAYHATL COPABKH, T. €. OTBETHl HA 3alIpOCEHL.

o 88

Komanpa BRIGOpKH

O4eBHOHD, N10CAeIHEee — OOCHYKHEBAHKE 3RNPOCOE AJA MOJY-
YeHKA CINIPABOYHOHR WHOOPMAOKH - 3TO OCHOBHAA IENb, PaIH
KOTODOH coznaercd 6a3a NAHHBIX.

B GonsmmmECTBE CAYYIAEE CIIPARKA — 2TO TOME TAGMMIIA ¢ HH-
TEPECYIOIIHMH TOJL3IOBATEAA CBeIPHUAMH, BLIOPAHHEIMU H3
6asnl JanHEIX. OHA TAKKE COCTONT U3 CTPOX I CTONOIOB I MOMKET
PACCMATPHBATLCH KAK DESVILTAT ¢BLIPE3AHHNA» H «CKJICHBAHUA»
thparMeHTOB HMCXOXHEOH Tabnuurl, UMETHpOBaTE Takyw paboTy
C¥DB/ MOMHO ¢ ITOMOIIBIC HYMAKHONO JIUCTA ¢ PACYEPUESHHON U
BAIIONHEHHON TabJyuen, HOXKHHAL H KJIeH.

KonvaHnga esifopru uegopmanui U3 0a3sl JAHHBIX € LUEMb0
ODONYYEeHHS CIIPABKU MMeeT ciaeayrniui dopMar:

BBI0paTh <CHHCOK BBIBCIHMBIX NTOJNEIl™ rme <ycJOBHe BeIOOpa>

Ilpumeuanue 3. Caosa, BxoJANIHE B (hOPMAT KOMAHALI { REIEIE~
HEI EHDHLIM IPHGTOM), EASLIBAIOT cAYKeDHBIMH C/I0BaMH,
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PesyasTaT BBITOJHEHHA KOMAHIB BLIBOJUTCA HA JKPAH B
pune Tabauubl. Eciai HYKHO IOJYSNTL Ea 9KPAHE BCe CTPOKH H
cToA0IBI, TO KOMaHAA BITAATHT cAenyiomum ofpasoM:

. Bui0paTes Bece

Cnoso ¢Bce» obo3HaYAeT BLIBOXN BeeX ToJel TAOMIIHEI; €Cial
ycJOBHe BRifopa He VHA3aH0, IJHATNT, BEIBOAATCA BCC JAIMCH.

O6prauo CYBJI rnozBoadoT IpocMoTpers Bcko 0aly ZaHELIX,
ae npuberas X KoMmanje BbeIbOpkH. g 3TOTO CYINECTBYET De-
sKHM IIPOCMOTPA. NaK IPABHIIIO, BCE 3AMHCH DABEI He TOMEINAT-
cA B ONHOM Kaipe oKpaHA, B TAKOM caydae HCNOAR3YETCH NPO-
KPYTK&, T. €. NOCISJORATEABHOS NepeMellleHde ¢TPOK TabJIHIkL
II0 3KPaAHY.

Ecau TpebyeTcAa IpocMOTDETh JHINh KEKOTOPLIE IOJA SaIH-
cell, To cASAVET BOCIOJb30ORATRCA KOMaHA0M BriOOpKH, Hanpu-
Mep, H3 B «JJomamrnag 6a0A0TeXKa» HYIRHO IOJYURTE CITHCOK
BCEX KHHT, COAEDHAINHH TONEKO RAMHIHNT ARTOPOB ¥ Ha3BaHHA,
1A 2700 ¢aeayeT OTAATL KOMAHIY

. spibpare ABTOP, HA3BAHWE

Henomnenue aroit komasael CYBJI nmpomsBoamT Tak: M3
Tabu. 2.1 BRIpesdalOTea N0 oUepPeRH ABa cToafna, COOTBETCTRYIO-
uyne noxaM ABTOP w HASBAHHE. 3areM 0HY «CHRASHBANOTCR)
B TAKOM Ke IOPAAKEe H B NTOre nMojdydaercsa taba. 3.2,

Tabanua 3.2, Pesynsrar BRIGOPKH ABYX nodaeii ua Bl

%?"*;ﬁjrgi:n_m_mm [ HAsBAHME |

Bensaer A.P. Yenoser-eM$pudna i
ImHuepB:f,a . ! El;nﬂm ceRepa I;
! Typreres I1. C _ En}lﬂ{;necm H pacﬂﬂaamm;f!
' Onewa JO.K. | Wsbpanmoe ]
"Bennen A.P. | Baeoma KOIL |
: ‘:I.';I_'H“;H.OB I0.H. _- Kioxna 4'
| Toncroi H. Tionecru u pacciass |

f BEJIH&B E. P J_ HsﬁpaHHne II

T TR AT LT m e St ST RN LTSN mrame e e e el
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“’(’G% KopoTko 0 rmaBHOM

Crcrema ynpasneHus Oazamy naHHux (CYBJI]) — »to npo-
rpaMMHOoe ofeclieueHMe KOMNAIOTEPA JAA paboTw ¢ DasaMu xan-
HbIX.

Tabanusr B]l xparatca B dalixax.

Pafora ¢ 623011 JaHHEIX HATHHAETCH C OTKDPHITHA GaiiaoB.

Copaska — aTo rTabauna, cofepsrauas NHTePECYIOIIHE TONb-
30BATENA CBEAeHNA, H3BJeYeHHKE M3 6a3bl IaHELIX.

B koMaEAe IOAyIeHHS 3allpoca HA BRIOODKY VKAaSBEIBAIOTCS
BLIBOAHUMbIE ITOJA K YCA0BHe Beifopa (ycJaoBHe, XOTOPOMY xaj-
FHBI YIOBJCTBOPATSL BRIOMpaeMule ZaNHCH).

7 Bonpocsr u 3adanus

Mbinipinl — Wik,

1. Kax paciugporngaerea « CYB][s ? KaxoBo HasHAYeHIte 3TOr0 BHAA
IrporpaMmHeEOro obecnevexnua?

2. KRaxpe CYB] nasnisalores pensnHoOHHBIME]

3. Ha xaxoM ycrpoiicTse u B Kakoif popme xpagarca rabiuubl, cos-
JaHHEIe C IOMOIILKD DeaanuoHnol CYBH?

4. ITo raxoil rRoMaufe (ANMA PACCMOTDEHHOH 34€Ch THIOTETHIECKOil
CYB]]) nuponcxoguT noayyeHue cOpaBouHell HHbopManmun?

5. Kax BHIBECTH Ha 3KpaH Bl TRCnMmy?

6. Kax BoipecTH Ha 3KpaN ONpeie/eHHbe cTON6us! Tabmansr? Kax pe-
A7U3yeTCA TaKkad paboTa B TePMHUHAX ¢BERIPE3aTE», «CKJICUTD? 7

CoapnaHue
" 3anonHeHue
Ba3 AaHHbIX

Ocrosnvle menwi napazpaga:
® MUNLL U Gopmams: norefi;
a cosdanue woeols BJ];
@ 3anoxHenue 6a3vi dannbix urpopMauueil.
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Cospanue 6a3nl JAaHHLIX CBSI3aHO C ONHCAHUEM CTPYKTYDHI Oy-
AVIODEX Tabarn, JroT sran paboThH BunonEdeTed B cpefe CYBA.
IHonvzosameny JoANEH YKAIAMb UMERE 60X NOALIL MabLuybt,
ux Munvl U Gopramut,

Tunet n gopMars: NoJdel

Tunsl Mojxell, Bilnie y:Xe TOBOPHIOCE O YETHIPEX THHAX
IOJeH: CHMBOJBPHOM, THCIOBOM, NOTHYEeCKOM H <AaTay, B HeKo-
roprix C¥B/ ucnonnsyioTes W APyrue THOBI OD0JeM, HanpuMep
«Bpema», «llexs Hepgenu», «Agpec» u 0p. KpoMe 10ro, MEOrZe
CYB] nozsondoT co3paBarh noaa THna «[Ipumevarnes. Heno B
TOM, UTO PAa3Mep CHMEBOJBHOIO 1014 00RIMHO OTDAHMYEH BENYH-
oM 255 cuMBonos. Texct 60NbLIer0 pasMepa B Hero yike He 1O0-
mMecTHTCH. lIpHMeuane HO3BOMART XPaHHTh IPaxTHYeCKH HE-
orpaHmYeHELI TekcT. OH 6yAeT XpaHUTHECS B OTIeJABHOM (aiie
1 NPE HeOOXOSUMOCTH MOMeT ObITH U3BJedYeH AJIA dTeHKd.

dopmarsr noaeit. PopMaT CHMBOJIRHOIO IOJAH ORperenser
YHCNC CMMBOJBHEIX HOSHIHI, KOTOpoe DygeT 2aHAMATE LIOJE B
samucH. Hanpumep, ecaH cHMBOABHOe Hode HMeeT gopMar 10,
TCO ©r0 SHAYEHHS B Pa3IWIEBX 330HCHAX MOI'YT COZePHAThb
or 0 xo 10 cuMBOJIOB.

POpPMAT YHCACBOrQ NOJAA QOBEIYHO COCTOHMT K3 OBYX <GacTei:
AAAHLI ¥ TOYHOCTH. [[IMHE — 3T NOJIHOE KOMUICTBO CHMBOJL-
HEIX NOSHOWUE, BLIOeTASMEIX oL BAIMCE QHCIA: TOYHOCTE — 3TO
KOJHYECTBO NOANIALl, BEIISNeEHLIX oy Apobuyl dacTe, Creny-
eT HMEeTHh B BHIY, Y70 ACCATHVHAA TOUKA TOXe 3aHHMAaeT II103H-
. Hampumep, dopmar anucy umcaa 123.45 raxoin: piam-
Ha — 6, Tou”HocTh — 2. Ilenoe umcao, T. e. qucao 6e3 gApobHOM
YyacTH, MMeer TOYHOCTE (.

POpMAT KOTHNECKOH BeJMIMHELI CTAEZAPTHHIN — 1 CHMEOJ.
Yamuze Bcero HCRONBL3YIOTCA OAHOOYKBeHERIe 0fo3HadeHud: T —
true (uctuaa), P — false (nm0xx5). B yaebHuKe 18 3TUX BelHYNH
HCIOAsayI0Tea ofosmadennd pycckumy Syxeamy: H — Hermha,
JI — n0¥KE.

PopMar faTel OORINHO HMeeT ZARHY 8 cuMBoios. Ilpasaa, Onr-
BaKIT pasHLIe CTAEZApTH. Mol 6ygeM 3fhect MCNONB30OBATE CTAH-
aapr OO/MM/TT (anag AOMM.IT, wou JI-MM-IT). 3zecs
O — npyaHaumoe ofosHauenue umueaa, MM — mecama, IT —
roga. Yizmoraa ucmoawavercs crangapr MM/ /IT. Bruiraior 1
Apyrue obozHadeHud,

Nns npuMepa B Taba, 3.3 onycaEHW THOH B PopMaTH nosgel
13 Daskl gagEHRX <llorozar.
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Tabanmua 3.3. Crpykrypa tabamum «Iloroaa»

‘Toze  Tum  flamwal Tousoers
:_ TEEL "_"‘_',f[_a_-f-a_m_ _I__g__.______ —
“b'c‘o;ﬁi{'ﬁ " Cemsompmmn | 11 ||
| TEMIIEPATYPA Yucacmodi |5 . 1 |
- BABRJIEHHE ' Yncaosoii "HS 0
__ﬁﬁﬂﬁhOCTb | iIE;‘-;IDBDH__- 3 0

- AT ETS, U Tae e e At m e mrn e TIPS P i e ob & e o

Cozgaune mogoit BJ{

Cozgamyie HOBOH 0a3El MaHHLIX HAYUHAETCS ¢ OINCAHMA
CTPYKTYPH Tabmunn. 11o KoManze

. COZAATh <HMA Daiina>

TIOABL3OBATEND NPEANATAETCH JANOMHHTL Tabaungy ThHoa Tabaw-
bl 3.3. 3aTeM Ee0oOXoMIMO YKA3ATE IE€PBHYUHEIN KM0Y TalAHIh,
B panHOM npuMepe HEPBHYHBIM KJIHYOM feadercAa noiae JIEHD.
HAns paitna, 3 xoropom OyAer xpanuthed Data JaHHLIX, TOIbLIO-
BATEAbL 3a7aeT CaM,

Yrodel 0CMBICAUTE 9TOT 2TAan pafoThl, MOMKEC NPEATOXKHTE
CRenyIOLIVIO ananoruio. Ilpeacrasbre cebe, Y10 CTPOHTCH OBOI-
Had Gasa. B geft MOHTHDPYIOTCA OTCEKH, XOMCIRIBHIKH, KOHTE-
HEePHl, AIIRKY 108 XpAHCHHUA KapTrofesnd, MOPKOBH, TYKa, Kany-
¢Tel 1 Op. Huaue rosopa, FOTOBUTCA MECTO AJA XpAHERWHd, KO
OBCIIM IOKA He 3ap03aTcA. [[ocse Toro Kax oronrHaA 6as3a co3zna-
Ha, OHA TOTOBA K IPHEMY OBOIIeH.

B pesyarraTe cosfarus 0a3kl JaHHLIX nospageTcH daim c
YKaZaHEHEIM HMeReM, OlpefeaseTca CTPYKTYPa HAaHHLIX, KOTO-
prle OyayT B Hel xpaEMTbea. Ho 6aza mycrad, nuhopmMalin B

Hell MOKA HEeT.

Janoanenne 6a3m AAOHHLIX HEGOPMaLHEi

Teneps HacTa) 0 BPEMA 3aICAHEBTE 0a3y RanuwIMu (o aua-

JOTUM — 3aBe3TH 0BOIIH), BpBoz NAEHLIX NPOH3BOAUTCHA IIO
KoMamxae

. 200ABHTL 3alHChL

Beoz MoOMeT HOPOMCXOZNTL ueped (OpPMY, YYHTHIBAKINVIO
CTPYKTYPY danuceil Tadauuel, xoropad Obia ONMCAHA Ha 3TAIE
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—arr—

cosgapnda. HanpuMmep, BBog IepBOH BANHCH xepes POpMYy B Tab-
auny «Ilorogas Byjer NPOHCXOAHTh B TAKOM BHJE!

e e e T et

OEHb 15/03/04 .
'OCAZKH  |Cmer |
LTEMI‘IEPATVPA =3,5

| IABJEHME 746

i_BJIA}RHOCTL 67

Hobaprenne sarHcel (BBOX) IOBTOPAETCA J0 TeX OOD, IOKA He
6vaer BBeAeHa nocaefiERg sauck, Jlocne coxpaHenud daiina co-
sgaHKe 6asti ZaHHLIX B4BEPLICRD, M Teleph K Hell MomHO obpa-
IIATHCH C 3AIIPOCAMH.

Jc6an CYB]] naeT B03MOKEOCTE DOJIB3OBATENO BHOCHTE 13-
MeHEeHHA B YiKe I'OTOBYK 0a3y JaHHLIX: HAMeHRTh 3Ha4YeHH s 1o-
nell, H3MeHATE POPMATLL HOJell, YAAAATE OFHH OIoaAd U fobaB-
RATE gapyrie. O toM, Kak 570 gexaetrcs B CVB] Balrero KoMIlk-
IOTEPHOIO KJAcCa, Bl YIHAeTe Ha YPOUKe,

“ﬂ- KopoTko o rnagHom

JTansl cozxauMms M sanosaHeHna Bl opomcxoaar B cpexe
C¥B/.

Ha srane cozzamma BJl cosparorca (orkpriBarorTes) Qailiinl
IJA XpaHeHHA Tabaun, coobujaerca KEQOPMAIUA O COCTABE I10-
neil sarMced, ux TUnax rp dopmMarax.

OcHoBHBIe THOB NDOAeH, HCIOAB3YEMEBIE B PeIALMOHHEEBIX
C¥YBJl: yncaoBoil, CAMBONBHBINA, JOTHIECKHN, «IaTas.

PopMaT OUpeSeIAeT KOMHTECTBO O3RN, 0TBOAKMBIX B Tal-
JTUHe s ronei, s YucaoBeIX [Noael, KpoMe TOro, VEASEIBaeT-
cAd KOMAYeCTBO 3HAKOR B Apofxoll 1acTH (TOYHOCTS),

TIo xomaHupe <«co3farL» OTKpHIBaercs dalin, onpejensercH
eTpyKTYpa 3anucel B,

Bsoa nardbix B Bll HauuHaeTcs 1o XomaHge «no0aBUTL 3a-
HCh» .

? Bonpocs! u 3adanun

1. Kakax sagaus pemaerca ga stane cosganun BI? Karyo nrdopma-
K0 [I0JIb30BATEeN: yiasueaeT CYBI Ha srame cosganuna?

2. Kaxne ocHOBHBI@ THIIB [OJell HCIGABSVIOTCA B 6agax ZaHHBIX?
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3. Y10 onpegendgerca pOPMATOM A PA3HEIX THIOEB HOueN?

4. Cocrapbre TAGHKHIE! OHMCAHMA THIIOH ¥ POPMATOB AJAA BCEX MOMNeH
baz maHHBIX «/HoMamuas OGnbamoTeKA», +«YCIEBieMOCTB», +Pa-
KYyAeTaTnEb», ¢llIKoxers.

9. Kax npoucxoguT sanonneHue Tabauubi? Kaxpe omwnbdxu noabsopa-
TeNd BOSMOMKHEI HA 3TOM 3Tane?

YcnosuA BLibopa
§ 13 ] unpocriie
fiornyeckune BoipaxeHusn

Ocuoenvie meMmbt napazpaga:
® NOHAMUE ROZUNECKOZ0 ELIPANCEHUR,
] DHEPIII;HH OMROWERUA,
B JANPOC HE SuilOPKY U NPOCIbi€ AOZUNECKUE BUPANCHUA,

IIoxATHe JOrHMECKOTO BLRIDAKCHIA

Haime Bcero Aai COpaBKH TpeOYIOTCH He BCe 3alIHUCH, a TOABKO
YACTE M3 HHUX, YAOBJIETBOPSIOINAA KaKOMY-TO VCAOBHIC, JTO
YCIOBHE HA3BIBaeTCH Yerosuem évibopa. Hanpramep, uz radau-
ol «Iforomas TpebyeTca ¥3HATE, B KAKHE THH 1Oe/I TJOMKAE; WK
23 TaOARLLl «PaKyILTATHBLEI» — ONPEHCANTb, KTO 32HHUMACTCH
OXHOBPEMEHHO LOBETOBOJACTEBOM i TAHIAMH; HJAH M3 TallIHIlb
« ¥ CII¢BAeMOCTh? — IOJYYHTE CIHCOK BCEX OTJAHMYHHKOB [0 al-
redpe 1 Qu3LKe,

B xomangax CYB]] ycnorne ppifopa sanuchIBaerca B JopMe
RO2UYECKOZ0 GUPANCEHUR,

JlorgyecKkoe BrnlpakeHHe, monofs0 MaTeMaTHYeCKOMY Bbipa-
SKEHEMIO, BRINOJAHAETCA (BRIYHCAAETCH), HO B PE3VALTATE I10J1yYa-
eTcA He MHC0, a IOr'MJYecKoe 3HaYeHHe: UCTHHA (true) mian JoXKb
(false). Jlormueckada BenMuUMHEA — $T0 BCEeTFa OTEET HA BOIPOC,
KCTHHHO JTH JaEHOe BhICKA3EIBAHEE.

TIpuBenenm MoTHYECKHe BHAYEHKA HEKOTOPBIX BHICKA3LIBAHUH,
OTHOCHIINXCA ¥ TPeM paccMoTpeHHbIM Bbhite BT {(tadn. 3.4).
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Tatauiza 3.4. BoickassibaHuAg H HX JorHJyecKle 3HAYSHHA

Bmcﬂaaunauun Humep 3ANMEH | Bnaqenue

B,H oIl azaﬂa»

1. Viper ,E,D)I(.ﬂ,b - [ 1 Moxs
2 ,D,aaneuue : Gonblue 7 740 MM pT e J 2 Hcrua
3. BJ’IE}I{HDETb Hemﬂ% " 3 B J‘Iumh
B .E,H {CHD.H!IHJ-H.EE ﬁﬁﬁﬂuﬂmﬂ:ﬂ&; R
4. xH.é.i};ET'SE'L;&EE;&;EEBHAT . 8 mermma
A. Jﬂ-ETDp !{le’!r;l_-_-- TDJ’ICTDMﬂ H - 'r_ 3__ _JI(;GE;_
- m_—_n_._._—m_.__i:ﬂ:dﬁurcy;;mumuebm T S
8. Damunus ywenaka — Pycawos. ¢ 1 Hoama
7 }‘Qé;;;:a;mmaemﬂ uaeruat;ﬁ.crﬂu;i_'] ) 1 ) : CToxs

8. ‘:p'qum: EEHHMEETCH TaHuaMM 1 - Heraua
BoT KakK BHITHAXAT JIOTHYSCKHe BLHIpaXkKeHHd, COOTBETCTRYIO-
IrHe BOCLMM BLICKA3bIBAHHAM, NIPHBENCHHBIM B Tabx. 3.4:

1. OCAORY = "momas” 5. ABTOP = "Toacron J.H.”
2. JARBJIEHUE > 740 6. PAMMWIANA = "Pycauop”
3. BIAKHOCTE <> 100 7. HBETOBGIACTEBQ

4, TIOJIKA < § &. TAHLIEI

Onepaunu orHOmEHN A

MlecTr nepBHIX BHIpAMXKeHKH HASLIBAIOTCH OMHOWEHNUAMU.
B kaxgom n3 AEMX UMK 0044 636l JaHABIX CBA3GHO € COOTBETCT-
BYIOIIUMHE ZHAYCHAAMH JHAKEMU omuouienuil, BoT Ece BO3-
MOMHEIe 3HAKH OTHONIEHWE!

= PaBRO, < MEHbIIIE,
<> He paBHO; >= HONLINE WK PABHO;

> Boanme; <= MEHbINe AU PaBHO.
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Kax BEINOTHHIOTCA OTHOMEHUA ANH THUCIOBRX BeTHUME, BaM
RO HO BbITE NOEATHO U3 MATeMAaTHXH, (B MareMaTure OTHOLLIE-
Hif HAa3bIBAIOTCA HepaBeRcTBaMH.) NA CHMBOJBHEIX BeJMYHH
rpefyerca NOHCHEHHE,

Ommuouwienue «paSHO» UCTRUKHO OAi G8YX CUMBONBHLX BENl-
YUH, eCAU UX OAuHb 0JURAGKO8YL U 8C¢ COOMBEMCMEYIULUE CUM-
goaw cosnadawom. Ciegyer yUUTLIBATE, YTO Lpodes — 2To TokKe
cHMBoJI. HanpnMep, oTHouteHuE

ABTOP="Bexses A.P.”

He DyIeT HCTOHHBIM HY JII8 OQHOM 3alucH Halned Tabdannuer, Io-
CKOMLKY B TabIHIe Besje MeXAy haMHuIell 1 RHHIHAAaMy CTO-
HT OZNIH npoben, 2 B JaHHOM OTHOLUeHHH — JBa,

CEMBOILHEIC BeNIIMER MOMHO CONOCTARIATE H B OTHOLIE-
HUAX <, >, <=, »>=, 31eCs YIOPAXOYEHHOCTE CJOB (O0CIeT0BA-
TEABEOCTeH CHMBOJOB)} onpefengercd N0 aIWasHTHOMY HPHH-
uuany. Bor ¢gparMenT H3 opdporpadbudeckoro cavoBapd, colep-
RKAMUH NOCAEJ0BATENbHO PACIIONOXKEHHERIE B HEM CJIOBA!

Kgapmem, KOMROREHM, KOHGERpM, KOHGYARCUA.

Mexx<Zy 3THMHK CJOBAMY HCTHHHBI CJASOVIOIINE OTHOILIEHHS!
Kaapmem < KOMIOHEHM,
KOMNOHEHM < KOHBepM;
KOHBEDM < KOH8YJAbCUAR

3uadeHud noaell THHA «AaTAs IPH BBINOJAHEHHY OTHOIIEHHNH
CPABHHBEIOTCH B COOTBETCTBHM ¢ KAJEHNADHON IIOCHeXOBATEIE-
HoCThO. HanpiMep, HCTHHHB OTHOILIQHUA!

3/12/1998 < 23/04/2001;
24/09/2004 > 23/09/2004.

B Eexoropeix CYBJ HenoabayeTes THIL ¢BPeEMAs CO CIeAy-
puum Gopmarom 3Havenmd: YY:MM:CC (vacu, MUEYyTH, CE-
kyHABI). JIpH BHOONHeHUH OTHOINEHMI YUMUTHEIBAETCH XPOHO-
JOrHYecKaq NocAegoBATeNBHOCTE, HanpuMep, HCTHHEER OTHO-
HIIeHM 5!

12:53:08 > 03:40:00;
23:05:12 < 23:05:13.



§ 13. Yonogun 8eiBopa U NPOCTHIE NOrMUECKUE BhIPaXEHWS 75

A Teneps BepHeMCA X NPHBEAEHERIM BRILIE NPHMepaM JOTH-
qeCcKHX BHpaskeRnii. B npumepax 7 1 8 neT HEKAKNX 3HAKOB OT-
goizeHui, exo B ToM, uro moad ¢ kMenaMu LIBETOBO/JICTBO
1 TAHIBI umetor anoruyeckuii T, Ilosromy B Kaokaol sanuen
X 3HAYEHUH - 9TO JIOTHYSCKH e BEJIWYUER! «JI0KLY, «HCTHHAY .

O0HG 8eUNUNHG A0ZUMECKO020 MUNa — npocmeliuwias ropna
AnguvecKczo gutpadxcenus. ChaelosarTensHo, ycnopHe BLIGopa
MOKET COJep)KaTh B C5CEH SAIHCH B TOM YHCAe HMS JOrHye-
CKOTO 1o,

3ampoc Ha BLIGOPKY M MPOCTHIEe JOPHIEeCKHE BLIPASKeHHH

SanumeM HeCKOABEO KOMAHT #JI4 HMOJAYYEHIS CHPABEM, HC-
II0AL3YA YCAOBUA BEIGOpA., BOT KK BRIMTAAUT KOMaHAA 3aIlpoca
nudgopmaniy us Bl «[loroza» o garax Bcex p0ANHBLIX THEM:

. euiSpare JEHD rage OCAIKH = "mowan”

B HTOrORYIO COpPABRY IIONAAYT JUIIL T 3AMKCH, 818 KOTOPBIX
HCTHHHO VCIAOBHE NOHCKA., SHEAYNT, NOAYIHM:

| AEHb

——

Chegyoomas KOMANAZ NOJBONZET BBIBECTH AATHI M BJIaXK-
HOCTDb, COOTBETCTBYIOLIME TeM AHAM, KOTHA aTMocepHoe fasle-
Hie Opino Beue 745 MM pr. or.!

Bu6parsy JEHDL, BIAKHOCTD rne JABJIEHWE >745,

OEHb | BIIAMKHOCTB

—_—— t ————— e —

15/08/04 | 67
|

. 16/03/04 | 62 ;
! e e —_——
19/03/04 | 87 |

3anpureM KOMaHZY sanpoca cnpasky K BI «Jomanruaa 6ub-
THOTEKA Y ! BRIBCTH HAIBAHHA KHUT ¥ QaMEIXHMH H UHUIKAJIL
4BTOpPOB, (aMPIAN KOTOPHX HaumHAITeS ¢ OVKEBR «O» 1 ganes
0o anpaBuTy!

-epi0pars ABTOP, HASBAHUWE rope ABTOP >= «G»
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TI:-IHHHDB IO H Rmxnﬂ

. ABTOP H‘?@?_i"ﬂ@_E
T@_ligr_tg_a H.C. ' Ilunec*r_r; H PacCKaskl
Dnema I0.K. HaﬁpaHHue

R f e e e = e e o

Toactoi JI.H. HGBEL‘.TH H pACCKA3EI

A renepr zanpoc ¥ BJ] «PakyabTaTHREI»: BERIBECTH CIINCOK

(haMHUAMH BCceX VUYEHHEKOB, MOCEHIAIONINY TaHIILI:

.Be10pate PAMWUITAA roe TAHIIBI.

_"cpAMHJmH

' Pyeaﬂﬂs

Bomna

BripaskeHze, cocToglIee U2 HMEHH HNOJA
JOrgYecKoro TUINA HAH OJHOI0 OTHOIIeHH A, OyIeM
HaskRBEATD OPOCTHIM JOI'HYCCKHM BEIDAXKEeHHMEM.

Muorue CYBJl NO3BOAAIOT B OTHOWIEEHMAX WCHOJLIOBATE

apHpMeTHIeCKHe BHIpAXEHNS. ApHdMeTHYeCKMEe BHPAKCHHA
MOT'YT BKIIOYAaTH B ceba upcla, HMeHA IIoJeH YAC0BOTC THIA,
SHAKHU apUGQMEeTHIECKHX onepanui, KpPyTible CHOBKY .

PacemorpuM 023y JaEHBRIX, copep:Kallyio Tabaumy ycunesae-

MOCTH yueHHKoB {Tadu. 2.3).

TpebGyerca 1noXyuynTh CIHCOK YVI€HHKOR, ¥ KOTODHIX CYMMA

6an0E O M'YMAHUTAPHEIM IpeAMeTaM G0Jbllle, 4eM 10 eCTeCT-
BeHHEIM. ClenveT OTRAT: KOMAHAY:

.eaiipats YUYEHUK rpe PYCCKHA + UCTOPHS +
MYS3BIKA > AJITEBPA + XHMHA + ©OU3IHNEKA

B peaynpraTe moay4duM:

Boros HpeaH;
Tanxnna HuHa,

B nexoropnx CYB][] Taras BOSMOMEOLT PEANNSYSTCH HepPed ClIeMalL-
HO OPraHHA3yeMble BEIUHCAASMEIE TI0JIA.
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Caeyomas KOMAHAA 3&IPAIIHBaeT HAMNINM YYEeHUHKOB,
y KOTOPHIX OlteHKa 1o axrefpe BEIIIe X cPpegEero fanna:

.ppi6pats YIEHUK rxe AJITEBPA > (PYCCKHI +
AJITEBPA + XUMUSH + OPU3HKA + FACTOPHA +
MYBBIKA)/6

OTger: Amixun Ilerp;
l'anxknaa Huna.

OpOTKO O rnaBHOM

B R L oo AL

Jloruuecxoe BhIpaskeHue BRIYUCAAETCH TOLOOHO MareMaTHge-
CKOMY, HO MOMKeT IIPHHHMATH BCEIO0 ABA 3HAYEHHSA! HCTHHE
(true) uad j10:Ke (false).

ITpocTeitmiad GOpMa AOTHYECKOTO BEIPEKEHMA — ONHA BEJIH-
YMHA JOCMYeCKOrO THIA.

Orromenne — opMa JOTHIECKOr0 BHIPAKEHHA.

CymiecTByeT HIeCTh BAPHMAHTOB OTHOLIEHUMN: «DABHO», ¢HE
paBHO», «BoabIIe», «MeHbIIEY, «00JbIHE HIN DABHO», ¢ MEHEIIE
HAX paBHO#*, OTHOINEHEA NPAMEHEMHE KO BCeM THIIAM IOJEeH.

Ycnosus BeiGopa B komaHzax CYDBJl szanvchlBaloTCa B BEIEC
JIOTMYECKHX BEIPAKeHHHA,

Bonpocwi u 3adakusn

e 1 L St et e i e L e T R G SR Ry T

1. Kakvio ponb Brinmosraser yeaosHe sblbopa? [locne Kaxoro cayxe0-
HOTO CJOB2 BAIIKCEIBASTCSH 8T0 YCJIOBHE B KOMAHJIE .BRIOpaTh?

2. HUro Takoe morhgydecxoe BuipaykeHEEe?! KakHe aHaAMeHENA OHO OPHHH-
maetr?

3. Kakoe JOrHYeCKOE BbIpaKeHHe HASKIBARTCH IIPOCTHIM?

4. Kakne pugsl OTHORICHNH HCIIOAB3VIOTCA B JIOMHIECKHX BRIDAKKEHH-
Ax? Kax sanncrBaOTCA 3HAKHM OTHOLIEHH#?

5. Kak CpDABHHBAIOTCA CHMBOJBHEIE RBeTWUYMHEEL, AATHI, JOTUUECKHE Ba-
JNUYUERL?

6. B ciaeIyRUHX IPOCTHIX JOMMYECKUX BREIDAKEHKAX IOCTABLTE EMeC-
TO 3HAKOB BOMPOCA TaKHe S8HAKH OTHOLIGHH, 1IPU KOTOPEIX 5TH BhI-
paxeHuA OyAyT UCTHHHE B YKAasaHHEIX 3anHcax 6as ZaHHBIX.

a) BJl «[loropas, sanuck HOMep 3.
BJIAGKHOCTD ? 90



B

Mnapa 3. XpaHenue v obpaboTka wHbopmaysu a Halax AaRHbIX

OCAITKH ? "poxar”

6) B} «Jdonamnaasa Gubrzoreras, 3aIHeL HOMep ),
ABTOP 7 "Toncroit JILH.”
rom 7 1990

2) BII «¥YcrnesaeMocThs, a8IRCh EOoMep 4,
PHSUEKA 7 2

7. JlaHHEIe BRICKABEIBAHHA 3alMIIHTE B JOpPMe DPOCTHIX NOTHYECKHX

9.

BLIDAAEHEUH B OUpPeAe/IMTe pesyALTAT HX BEIHUCHEEHA ANA YHa3ad-
HEIX sarHcedi,

a) BI «ITorozar, sanuce Homep 2.
TemnepaTypa Bhllle HYJIA.
OcazroB HeT.

6) B +JoMamuan 6ubanorexas, 3anmncky: HoMep 3.
Kunra nsnaea 3 1982 rogy.
Kaura naxoaiTca HUMe NATOH IOJKK,

B) Bl «®akynpTaTBLI+, 32aNHACh HOMeD 4.
Y9eHHK 32aHUMAeTCA DPe0JIOTHEMH.,
DPaMuang vieaunsl — xamana.

SamUIINTe CAeAYIOl e BEICKARHBAHHA B opMe JOTHYeCKHY BHpA-
FKeH ML

a) paNnIHA yyeHuKa — Heé CeMeHOB;

§)} YUeHHNK 3aERNaeTca reojtorneii;

B} AaTa — paHbile 5 maa 1989 roaa;

T) IaTa — He noame 23 cenrabpa 1996 ropa;

A) o anrebpe — He OTIANYHO;

e) aBTop KHurn — Benaer AP.;

’K) KHMra usjaafa xo 1990 ropga;

3) KHETA HAXOZHUTCA He HHXMe TPeThe MmoJKH.

3annumuTe B GopMe KOMAHAL BEIGPATE SATPOCH, HCHOILIVIOULAE B
KAa4YeCTRe YCNOBHHR NPOCTHIE NOTHYECKUEe BRIDUKERHA, I0IYUSHHbBLE
B Pe3yAbTATE BLINOJHEHUA IIPeAbITYITEro 3afaHusd.
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YcnoBua Boibopa
U CNOXHbIE
noruveckue BbipaXxeHus

§ 14

PR T T -

OcroeHbie meMbl NAPAZPaPa;
+ NMPUMEPEL CAONHUIX AOZUMECKUX BoiDANCEHULL;
. AOZUNECKOE YmHONeHue (u ),
. AOZUNSCKOC CROMCHUS (uau )
. OMpuUyarue;
- MPUOPUTNEMDbL LOZUYECKLX Onepayuii,
. 3anpoc Ha euill0PRY U CAONCHLIE JOZUHECKUE BbIPANEHUSR.

IIpuMepsl CAOKHBX JIOTHICCKEX BRIPAIK CHITH

PaceMoTpuM elle OAHY IPynny BelCKAsmBaHuE (Tabna. 3.5)
HX JOTHY9ecKHe 3HAYEeHU,

Tatanua 3.5. BolckazsIsan®a M UX JOrgyecKHe 3HATEHUN

Bmmaaunanne 3naverHe

B,ZI ¢¢uﬁy.ubmamuau» ” -
1. PycaHuB 3aHUMaeTCH reanuruen ~ Hcruna
2. UJﬂFlnHHE noceulaaer ¢al<‘,~‘anaTHBhl - Herana

B «y,f.rmesae.uacmb»

3.Y AnmeHa no :buamce TonM 4, TO nn 5, Herena

4.y FammHuM 10 anreﬁpe He ,D.EGHKE : Hcﬁaa |
BJ «Hﬂzo&aa . |

5. 15 MapTa 2004 roaa GbinKn 0caaKH. . Yeruma

B. 1? mapTa 2004— rofa BIaXHOCTb 6|=ma MeHbLUe
100% . | Jloxs

B,Q' aﬂaxamnm 6u6.auﬂmem»

7.8 6n6nuore1ce £CTh KHUIW Benﬂeaa A P HsnaHHHE'- : Hortraa
He paxee 1990 ru.ua

8.B 6n6numexa 8CTE KHHUIMM Tcncmru J'I H b7

Typreneea ¥1.C. HcruHa
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Kaxgoe u3 5THX BBICKA3bIBAHUE 00beABHsAET B cefie 3HAYCHUA
HECKOJBKHX IIOJeH 0HOBpeMeHs0, I10aTOMyY oHE He MOTryT ObiTh
3AlHCAHEI B (hOpMe MPOCTHIX JOTHUYECKHUX BRIpAXKEHHH.

Bor Kak 3annucpiBax0TCA COOTBSTCTBYIOLIAE JIOTHTECKEE BhIpa-
HeHHA.

. PAMHUJINA="Pycaros” ® TEQJOTH I
GAMHAIJINA="llInanura” r (UBETOBOICTBO nan
IF'EQJICTHA uau TAHIIEI)

. YUYEHHUE="Anurnd [lerp” u (PHU3NKA=4 unu
PUIUKA=5)

. He AJITEBPA=2 u YUYEHHK="Tarxnna Huna"

. HATA=15/03/04 u (OCALKW="rpoxapr" wan OCAJIKH=
“caer”)

. JATA=17/03/04 n BIIAJKHOCTDL<100

. ABTOP="Benaes A.P.” g 'Od>=19%0

. ABTOP="Toxncro#t JI.H." nau ABTOP="Typremer H.C."

37ech KpoMe 3SHAKOMBIX BAM OTHOLIEHUHE W HMEH JOTHYECKNX
NOMEH HNCHONBL3VIOTCA CMEICJIOBRIE CBAZKX <H», <«HIM», <«HE».
JTO cay>KebHble CIOBA, KOTOPEIe BEIIONHAKT POJb SKAK08 102U~
wecKux onepayuil.
lIoagakoMEMCH ¢ TPEMA JOTHISCKEMH OnepaldAMM:
o ONEPAIHUA JOIHYCCKOro YMHEOKCHHA (KOHBIOHKIMA); BHAK
OHEPALIMU «M»
w OIEpAIMA JIOTHYECKOro CHOMKeHHd (MU3bIOHKIHNA); JHAK
OIEPANNI «HIH»;
e ONepanus OTPHUAHHA; 3HAK OLIEPAllHH <HE»,

00 =3 & N &2 b =

HE BripaxeHud, cogep:ramie Joruyeckne OIepanun,
{ ﬁq? OyZeM BEASLIBATE CHOEREBRIME JOI'MICCKEMMH
@ BLIPAXCHHIMH.

Onepanuy JOTMYECKOI'0 VMHOXMEHENA H CHOKEEMd —
ABYMeCTHLIe, OTO 3HAYMT, YTO OHH CBAZRIBAIOT MeXAY coboll nBe
JOTHYIECKHE BEJIUTHELI (ABA JOrHYEeCKHNX ONepaHnaa).

Jlormueckoe yMHOMNEHMe (1)

[ .
5% . B peaynsTaTe JIOTHYECKOTO YMHOKEHNA

i 0 (ROHBIONKIMH) HOMYUaeTCH MCTHHA, ecan oba
g onepaH A HCTHHHELIL.

——1
LW'MWW . : el T R o I SRR T
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IIvers TpebyeTca NONY4YHTE COPABKY O KHRrax Beanesa A.P.,
H3flaFHEX He paHbine 1990 roaa, ¢ ykasasyueM HASBaHHUA KHUTH,
rofa X3JAHMA K MOAKH, HA KOTOPOH cTOMT KHmra. CooTBeTCIBY-
[0IIAA KOMAHIA EMEeT BHA!

Bub6pats HASBAHHWUE, I'CII, IIOJIKA rae ABTOP=
"Benges A.P." u I'OI>=1890

PopMuEpoBaHLe CIIPABKH IPOMCKOJUT B TaKo
NOCJASADBATEEHOCTH, CHAuUaNla BiIpedalOTCHd H CKRJAEHBAIOTCH B
oZHY TabJIuny Bce ¢CTPOKH, YAORNeTROPAKINES IePBOMY OTHOIIe-
gni0; ABTOP=Dbensers A.P. Ilonyuaercs caenyiomee:;

HOMEP  |ABTOP HA3BAHME 1Ol  TIONKA
0001 !BEJIH&B AP, YesoBek-aMgpubus !1987 5
0005  |Beades A.P,  |3sesaa KOL[ 1990 |5
0008 Bennes AP.  |Vobpausoe 1994 |7

daTem U3 3ToH TabMUIE BEIPE3AIOTCA CTPOKH, YIOBJIETBODSAK)-
wpe sropomy orHomerwo: ['0J[>=1990. IToayyaem:

HOMEP |ABTOP " 'HABBAHME roj  TOJNKA
0005 ' Benser A.P.  Bmesza KDL 1990 5
_ OOO_SH - _?HEEJL'E[EB ﬁ:ﬁ‘w_ HB&D&HHGE : 1994 __7 T

H maxonen, BHpe3aTCA CTONOLLI, YRAZAHHHE B CHHCKE II0-
neid koMauxel, Ha sKpam BhIBegeTcA CIIPABKA:

'HABBAHHE |TOA |IOJKA .
. 3peaza K911 ; 1990 5
:—Haﬁpaﬂﬂoe | 1994 B '“,“?“"—"—_"
Jdoruaeckoe enomenne (KIK)
v B peayasTaTe JOrHYECKOro CIOMEHUHA
1% 57 (AB3DIOHKIKMN) NOJNYYAETCA HCTHHA, eCJH SHaYeHHe

e XOTH OBl QMHOrQ ONEPAHIA KCTHHHO,
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[Iyers, HATIpEMED, MBI XOTHM NOAYYHTH CIIMCOK BCEX KHHUT
Toacrore JI.LH. u Typreresa M.C. 3anpoc Ha BRIOOPKY NHIIETCH
TaK:

BbI6pats rge ABTOP="Toncroii JI.LH.” wan
ABTOP="Typrenes 1.C."

B sroM caywae CTpOKEH, YROBISTBODHIOIIHE YVCIOBHAM
ABTOP="Toncroii JI. H." uax ABTOP="Typreaes H. C.", &bt-
pesanmes  odnospeMenno U3 UCXOZHOU ralnumnnl, [locxe Hx
CKJICHBAHMS ITOMYUAEM:

HOMEP ABTOP "HA3BBAHHIE -I'oA IIOJIKA

0003 Typrewes H.C.  IloBecTu U pacckasel: 1982 1

Q0T Toncroiz JILH, Ilosectd | pacceaser- 1986 1
Otpunague

OrpuIaHne H3MEHAET J3HaAYUCHHE
__ JOrEYecKoil BeJAHYHHE HA TPOTHBOIWIQAKHOS:
e HE UCTURG = A0XHCE, HE ZOMb = UCMUNA.

T

AR AR o

R AT VIR BN L e el BTE AT ITUE S R DT T e TR e S e

OTpunanme — OZHOMECTHAA OLEPAIRA. JTO SHAYHT, YTO OHA
NpuMeHAeTcd K OfHOMY JIOTHYECKROMY OIEDPARNY.

Hanpumep, tpedyercd HOJIYYATE CHHCOK BCeX KHUI, KpoMe
kuur Bensesa, 3anpoc TakoH!

.Bafpats ABTOP, HASBAHHE rae se ABTOP="Beanes A.P."

B 3T0M cayuae BEIPE3AOTCH BCe CTPOKH, B KOTOPLIX dHAYEHHE
nonsa ABTOP me pasgo «Benser A.P.», Crpoxyt cKiIeuBaloTed,
a M3 DOJNYUYeHHOR Tabianob BnipesdawoTcea croifoer ABTOP u
HA3SBAHHE. Tlocne UX CKASHMBAENA DOAYUMM CIIDABKY:
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o epnp;:l[ e -I_Slag,qnm ceaepa I _
:'_'rf}fy}éﬁn_ﬁ c. ""'1'1"65&5&1;} u pa{:cﬂax;m
" Onema I0.K. Haﬁpanﬂue :
Tuﬂﬁ_ﬁ;ﬂ_ﬁ) H . Kwoxaa N
}Ebﬁ'&éﬁ TH "ﬁé}aecm u pacexass |

Taba., 3.6 MANOCTPHPYET Pe3VALTATH! BCeX BAPHUAHTOE BhI-
DOMHEHEA TPpeX JOTHYECKEX omepauuit. Takyio Tabiauuy HA3E-
patoT mabavyer uemunrocmu. B meit 6yksamu A 1 B ofoanave-
HEl Joruveckue onepauasl. Jlormyeckad BeNMYHHA <«HCTHHAY
obosnagena O6vkBoil H, norumvyecras BeJHMUYMHE 4JI0Kb» - OVH-
eoit JI.

Tatnuua 3.6. Tabauua HCTHHEHOCTH

TR TTANE T e
Eow w o ww

H @ I ; I | 1%} a |
R U a | o; x|

IIpHOPHTETH NOTHYECKHX OIePAIHii

EC-JIH B CJJOMHOM TOTHYECKOM BhRIDAMEHHAN HMEETCH HeCKONb-
KO JIOTHYECKHX ONepanyii, TO BOBEHMKAET BOHNPOC, B KAKOM HO-
PaAKEe HX BRIIICIHET KOMIEIOTER, ITO KacaeTcd BRIPaXKeHUH 0]
HOMEPaMHu 2, 3, 4, & B IPEBEeACHHONM BEIIIE IPEMEDe.

B norHgecKoM BRIpaKeHHN MOUKHO HMCIOAL3OBATEH KDPYIVILIE
CKoOKkH. Tar xe KAK ¥ B MATEMATHYECKHX QOpMyNax, CKODKH
RIHAIOT HA I0OCAeHOBATENBEOCTh BRINIOJHEHWA onepamuii. Ecmu
HeT CROOOK, TO OIePAIMM BHEIIOJHSIOTCH B IIOPAJAKE W¥X CTap-
nHeTBa. CpeAl JOI'HUSCKNIX oNepanuil, Kak M cpenu apmdme-
THYECKAX, €CTE PA3ANYHe II0 CTADINMHCTEY (eIl roBOpAT: IO
IpuopureTy). Ilo yOBRIBAHKIO CTAPUIMHCTBA JOTHYECKHE OIlepa-
II¥M DACTIONAPAIOTCA B TAKOM HOPAIKE:

cTpruanue (ue);
KOH'BIOHKIUA (H);
AUFBIOHRIMA (uan).
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3anpoc Ha BREIOOPKY M CHOXKHBIE JOUHYICCKHE BLIPpAMEHUA

Hmxe npuBefeHsl AB2 JOruvYecKux Bpipaxxerus zasa Bl «[lo-
MAaImHAL OUGANOoTeKa» , OTIHYAICIINECH TONLKO CKOOKaMH. [THd-
PEl HaJ 3HAKAMHE JIOMEYeCKHX ONepalMil YKA3BIBAIOT HA IOCIEN0-
BATE/ABHOCTE HX BEIIOTHEHHI.

1 3 2
(TO1=1987 wuu I'OJ]=1986) u (IICJIKA=5 unn [IOJIKA=1)
2 1 3

POA=1987 wam I'O/[=1986 u ITONTKA=; snuu IIOJIKA=1

IlepBoe BriparkeHue DyZeT ACTHHHBIM ZJA 3annces ¢ EoMepa-
M 1, 4, 7. Bropoe HcTHHEHO ANA 3amyceil ¢ Homepamu 1, 3, 4, 6,
7. IlocTapaiiTech NOHATE, IIOYEMY.

=535, KOPOTKO O rMaBHOM

-y e i o M o

Bripa:xerue, cofepxRamee JOTHYECKHS ONEPAIEM, HAZKIBAET-
CHl CIAOXKEBIM JIOTHYECKHM BhIpaKeHHeM.

CvInecTBYIOT TPH OCHOBHLIE JOTHYECKHE ONepaliii: oTpHIla-
HAe (He); JOTHYeCKOe YMHOMEeHAe — KON'BIOHKOHA (H); Jorude-
CKOe CJoMeHue — JARSBROHKIIEA (¥aH).

Orpuinanue M3MEHNeT RHAYEHHe JOTHUeCKOE RBReIMYHHEI HA
HPOTHBOLIOJOXKHQES;, Pe3yaAbTaT JOTHISCKOTD YMHOMMEHHA — He-
THHA TOJBKO TOrJA, KOTAA MCTHHEBL ofa omepaHfa; pesyibTAT
JOrHYECKOrO CA0MEHHA — HCTHHA, eC/IH 3HaAYCHHe XOTA BLI oX-
HOT'O OMepaHZA MCTHHHO.

[lopAaA0K BRHOOJHEHENS ONEPALHHA B JOIHYECKOM BHIPAMKeHHH
onpegenaseTca CTApLIMHCTEOM ONepalHit ¥ pacCTAHOBKOW CKO-
0oK. B nepBy0 09epeas BHIOJIEAKTCA ONepanEy B cKkobxax, Jlo-
rudecKye ONepanul 1o yORIBAHHMIO CTAPUIMHCTBA PACHIONOMKEHE
TAK: He, H, WJH,

s

<" Bonpocst u 3adaHus
1. Karue noruyeckye onepanyy ynorpebrAOTca B CHOKHEIX JOTHYe-
CKMX BEIpaeHHAX? CHopMyxupyire NPaBHIa UX BRIIOJAHCEHA.

2. Kak ofipegesnserca HOPAAOK BBIIIOJHEHHA HOIHYECKHX ONepalwi
B CAOMHRIX BHPHHCEHHHK?
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e

3. Iveres a, b, ¢ — Jordueckye BeAUUMHE], KOTODKIe HMEIOT CHEgYio-
IOHEe SHAYEHHA: & = ucthuna, b = aoxu, ¢ = uemuna, Onpegenure
Pe3YJILTATHI BEIUHCAEHHA CASAYHINMX JOTHYECKHX BRIPAKeHUH:

aub; g WO UIH c; (@ uom b)Y 1 (¢ wan b);
a WK b, aHINE HC; me (a wau b} v (¢ aau b);
He ¢ WiaH b He G RIM D M ¢, e {a n b uc).

4. HanumMTe KoMaHAE! BRDODKH ¢ HCNOAb30BAHNEM CIOKHRKX JIOTH-
YpCKHX BRIDAKECHHH:

» OUPEemeaArTh BCe AaTH J0 17 Mapra, Korga TeMieparypa Oblua
RhINTe HYXIS IPARYCOR;

» OHPeZeUTE JAMIUINY BCRX YUYCHHKOE, KOTOREIE NOCEUIAIOT TAH-
IE, KO He [10CelAI0T (PAKYILTATUE [I0 [E€0JOrNH,;

s HOAYYHTL COHCOK BCeX OTIHYHHKOB NO r'yYMAHUTAPHBIM FHCLHMII-
JHHAM;

¢ ONpeleldTh TOJKY, HA KoTopo#M croMT KHura Toacroro JI.H.
«1loBeCTH H paccKalnis;

. OAPeReNNTE PAMHNNA 4BTOPOB KHMI ¢ BassaumeM ¢llopecti &
pPacCKasel», BRIOVIUEHHBIX 10 1985 roga;

+ ICNYYHTh HHBEHTAPHLIE HOMEPA BCEX KHUT, CTOALLIKMX HA MATOH U
CONLMON ITONKAX;

» OONYYUTHL GAMHUIHH aBTOPOE M HA3PANKA KHHT, BLIIYIleHHEIX B
aepuoX ¢ 1985 no 1990 rog;

s OOJNYYHTb HHBEHTAPHEE HOMEpa BCeX KEMI, CTOAIIMX HUMKe OH-
T0H NOJKHE M HaZaHHLIX nocne 1990 roza.
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CopTuUpoOBKa,
yhaaneHue
u gobaBneHune 3anuceu

OcHoghble meMb. napazpaga:
u omanda 6uilOpKRU ¢ NAPAMEMPOM COPMUPLEKL,
B KAIONU COPMUPOSKU,
a COPMUPOSKE MO HECKOALKUM KAIOMAM;
m KOMAHOW YOQReHUR U dobasrenua 3anucei.

Komanga BH6OPKHE ¢ HapaMeTROM COPTHPOBKH

QOuenp 4dacTo sanmen B rTabaupax OniBaroT ymopajoveHbI 11O
KagKoMy-TQ nOpasuxy. HanpeMmep, B Teane@oZHHIX COPaABOYHH-
Kax — B andaBHTHOM Hopagke damMuauil aGoHeHTOB; B paciaca-
HHH ABHHEHHH [M0€3JI0B — B NODAJKE BpeMeHHd OTIDABISHUS;
B Tabaune ¢yr6oaLHOrO YeMIAOHATA — IO BOSPACTAHHMIO HOMe-
POB MeCT, KOTOPhI® 3AHUMAIOT KOMAaHAR],

IIponecc ynopaxodesya sanucet B TabAKIe HAIBIBAETCA COP-
muposkoii. Jns BHOOMEEHN COPTEPOBKHY A0/ HA OLITE YHaza-
Ha caeaviomad paHbGopMania,

a) 00 BHaYeHNHK KAKOIO IMOJIE NPOH3BOLHTL COPTUPOBKY;

f) B KaKOM ODOPAXKE COPTHPOBATH 3ANMCH (10 BOIPACTAHHIO
#au yORIBAHMIO SHAYEeHNH HOJfA),

B xomagny BnfopKE MOXEO 1o0aBATE NapaMeTpil COPTHPOB-
KH, B COOTBeTCTEHHR ¢ KOTOPBIMU DVAYT YIOPAIOYEHEI CTPOKH B
uroroeoll Tabnnge. B rakonm cayyae phopMaT KOMaHAN BHIGOPKI
CTAHOBHTCA CIEIYIOLIIIM:

.BRIOPATE <COMCOK BRIBOZHMBIX NOJei>
rje <ycjJoBua Bhifopa>
COPTHPOBATE <KJIOYH COPTHPOBKH™>
no <UOPHAOK COPTHPOBKE>

KarouH copTHPOBKH

KEnovwom copmuposku HashIBacTca Nose, mo SHANCHHI0 KOTo-
poro OIPOM3BOLHTCA COPTHPOBKA. BO3MOMXKHEI ZBa BApPHAHTA IO-
PAAKa COPTHPOBKM: [10 BO3PACTAHKIO 3HAYSHNY KIUA i 1o yiL-
BaHHK 3HAYEHHH KIKOYA,

OrcoprupyeM 3anupcy rabnuuer «Iloroxas no yORIBAHEIO 3HA-
YeHMH BAAXKHOCTH. I8 3T0r0 HYXHO OTAATE KOMAEZY:

.Bui0paTs Bce coprupoBars BIIAYKHOCTE no ybriBagmio
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B pesyabTare BLINOJHEHHA TOH KOMAHEEL GydeT noaydeHa
rabauna 3.7.

Tabnmuua 3.7. Tabauna «Iflorogas, orcoprupoBaHHaA 1o ybOnsa-
HHIO BJAEHOCTH

JIATA

OCAIEU ~ TEMIEPATYPA ' JABIEHKE - BIAMKHOCTD
17/03/03 Tywa = 1,0 740 100
N T I
15/08705 " Ber mios 58" 7m0t
15/03/03  Crer —35 746 67
oos/is Beoenses 0 s e

A remeps orcoprupyeM 3anuc BIE «omammnaa Subnmorexas
B a1aBHTHOM Hopsike II0 GaMHIBSM AaBTOPOB. B arorosyio
TaGIRIy Bel0epeM TOABKO CBefeHKs 0 KHHrax, HSKAHHEIX nociae
1985 roga. Buipeaem Tpu mons: ABTOP, HASBAHHUE, 'O/,
Mg 9Toro HYXKHO BRIIOAHHTE KOMAHAY:

. BrGpat ABTOP, BA3BAHHUE, I'OII rae I'OJ>-1985
coptHponats ABTOP no pospactTamuio

B urore nmoayuum Tabauny 3.8,

Tadmiua 3.8. Taéauua<«Jomamang 6HOIHOTERA», OTCOPTHPORAH-
HadA B andaBUTHOM 10pAgKe aMuUIHi aETOPOB

ABTOP HA3BAHWE rox
Benﬁé;;{f’ h ‘Ie:mner: a.udmﬁna 1987
Bexstes A P. Bﬂeana RBH " 1990
Benaen .P; P - Haﬁpam—m& ) 1994

- -Répsyn ,Ii " ﬁpn:;;mm ceﬁEpa 1991
Onewa IO R Haﬁpaﬂﬂoe 1987
: TnJrc:-mﬁ JI H a -l'InBec-m upaccﬁaau 1086

CoprupoEka no HECKOMBKEM KAKYAM

Hepepxo OpUXOAHTCA BCTPEYATh TAGJIUIEL, B KOTOPEIX CTPO-
KM OTCORPTHPOBAHEL N0 JHAYCHUAM HECKOMABRKUX Iohei. Hanpu-
Mep, ecad MBI XOTHM, 4YTODEl B IOAYVYeHHOH Tabamie (cm.
Tabn. 3.8) KHArH OfHOTO aRTOP& OBIIH YIOPIAOYEHB! B CHHCKE
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B andaBUTHOM IMCPAAKe HX HAZRAHHHA, TO KOMAHAY BEIOODKH
HY®HO 33alUCATH TAK:

. Bet6paTs ABTOP, HABBAHMHE, I'OH rxe I'C>1985
coprrposars ABTOP no sozpacrasuie, HASBAHUE
II0 BO3PaCTAHHI0

3Jech YHasalk ABa Kawoua coprupoBKU: noae ABTOP apas-
€TCH TepPBbIM KJIUOM COPTHPOBKH, noae HABBAHWE -— BrO-
DhIM KJKOYOM cOpTHPOBKH. CHauala 3allMcH cCOPTHDPVIOTCH IO
BO3PACTAHHI0 3HaUeHHH mepsoro xawva (ABTOP), zatem cpenu
s3anuceii ¢ COMHAKOBLIMH 3HaUYeHHAMM IEePBOT0 KI0Y8 NPOHCKO-
OUT COPTHPOBKA MO 2HAYeHMAM Broporo Kamya (HA3BAHUE).
B pesynprare noayauM TaOARLDY (I0KA38HA TOJILEO YaCTe TADAN-
kI, OTHoCcHImIaAca K KHHraM DBenaeBa A. P. Illopaaor oc-
TAJIBHAIX CTPOK He A3SMeHHTCH):

———— . - —

. ABTOP |  HABBAHME | TOfF
Benses A.P. | Snesga KOII ;1990
* Beasmes A.P. | HUsbpanHoe 1994
Iié_“EEJIHEB“J;L.P. LI {'i;JI—OBEE-ﬂM(-lJHﬁHH | 1987

Komagssr ynaaexns ¥ go0aBEaeHia 3anucei

Hudopmaiiug B 023a% JAaHBEX 4acTO NOABEPraeTca HoMeHe-
muaM. Haopumep, Bl «Ilorofas Kaxaelli ZeBb AOMMEKHA HONIOMI-
HATLCA. COCTABR AoMAIDHeN OHMOAMOTEKH TaK:Ke CO BpeMeReNM
MeHAeTcd., MEI IOKyNaeM KHHIH, HHOrZa JapuM HX APy3bAM.
Bee 3T u3MeHeRUA NOMKHE CPA3Y Ke OTPAMATHCH B (aze xau-
EbiX. ClegoBaTensHo, B A3KKe ofiesus ¢ C¥YB] A0MKHLEI OIpH-
CYTCTBOBATh KOMaHZBI, IO3BONSKINAE BHOCHTE TAKHE H3MeHe-
HHA. B Hammeli runoTerudeckoi CYE]l ecThs x18 2THX Lenel XBe
roManuzel. [lepBaa nozsonseT yEanaTh CTPOKH 13 Tabnuupl. Ee
dopmMar TaxKoH;

« YIAJINTh TAe <JOTHYeCKOe BhIDaKeHHer

Hrobul yrarnTe M3 Bl 0ZHY KOHKPETHYIO 3AIINCHh, HYKHO
YHKA34aTh 3HAYEeHUe RIOYa 3ToH 3anucu. Hanpumep, ecru npume-
aurenseEo K Bl «lomamuaa 6mbiauoTexa» oTZATE KOMAaHAY

. yaanmaTs roe HOMEP="0003"
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TO CBefeHHA O KHHre MOoJ HoMepoM 3 OYAYT MCKIIOUeEE! 13 TA0IH-
unt. Boenm no orHomenmio K BJI «lIxkoaar» BLIDOAHHTL KOMaEAY

. ymaauts gaa 'OPOA="IlHazpunck” m HOMEFP IHKOJIbl=1
To B3 TAGANULI GyAeT HCKIIOYEHA BTODAA 3AIIHCH.

Bor eme npeMep. [Tocie BHOOMHEHNS KOMAHELI

. ymanuts roe [0O<1985

us Bl «omainaas 6H0IHOTeKAs HCUE3HYT SAITHCH ¢ HOMEDaMHA
3, 6, T.e. KHHIH, BEOVIIeEHEe 0o 1985 roga.

Ecau e EYKEQ VAQJIATE BCe BZAlUCH H3 TAOIHUEI, TO 3TO
Teraercs KOMAHI0HR

- YIAAHTB ECE

IIprveyanye. Yacro B peansHuXx CYB]l o KoMange « yXamuTE»
JHIEL NOMEYaxTCA IalMHACH, NpeAHasHadYeHHRIE A VIATeHHd.
Hcxaouerue HX U3 Qaidjaa MpoHCXOIBT I0CIE BRIOIHCHEA Ipo-
neaypbl caxkaTia daiira.

Ecnm ¥ roroBoit 6a3e SaHHEIX TpedyercH 100aBUTE HOBHIS 3a-
IIIICH, TO 9TO BCETAA MOIKHO CASNATEH ¢ HOMOIILIO YKe 3HAKOMON
BAM KOMBHIABL:

. 1003aBHTE 33aIIHCL

110 »TOH KOMAEZE IIOJAb30BATE/II0 IPeZOCTABAAETCA BO3MOM-
HOCTh BBECTHM 3HAYEHUH [OJeil HOBOM 3amMcl, KOTOpPad 3aHEeCer-
Cs B KOHell TabIKHIbI.

—
LR L

LW

5 Koporko 0 rnaBHOM

Copriaposka Bl — 370 yonopapodeHye 3agpcei B Tabarne oo
BO3PACTAHNIO KA YORIBAHMIO 3HAYEHHN KaKoro-EuOyab Ioaa —
KJII0YAa copTHPOoBKH. COPTHPOBKA MOKeET IPOMSBOAMTRLCA II0 He-
CKOJBKHM KJIIYaM OABOBPEMEHHO.

Hanerenne cocraea 3anuceil 8 BJl nporcxofuT nyrem yaane-
HUA HeHYXHBIX 3anucell 1 fobapiieHua HoBHX. JobapaenHas 3a-
NUCh NOMEIIASTCH B KoHell Tabaumel.
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< Bonpockt U 3adarus

W A Tl ol T

1. Y7o moHuMaeTcH 0oL COPTUROBKON Dask gaxubix?
2. UTc Takoe KJHOY COPTUPOBKHT
3. B XakoM cryuae M KakKHM 0BpasoM IPOM3BOJUTCA COPTHROBKA N0
HeCKONBEKUM HITIOYaM?
4, C nmoMoIEH0 KAKUX KOMAHA H3MeHARTCH cocTas 3amucel BJ?
9. SAMHIUNTe KOMEENK IAf BEILMOJHEHUT CASAVIOIIuX geltcreui ¢ B
eloMamHAL ODUOIHOTEKE»:
4) COPTHPOBKH B MODAIKe BOIPACTAHMA DOZOR USHAHUA KHMIH,
6) copTHPOBKK 10 AByM KiiouaM: ABTOP u I'OIl, HCKI0UAS KHU-
vt Beasera A.P.;
B) yaasenus us B ¢« Jomampsa 6ubinorexa» BCex salimced 0 KEH-
rax, CTOANIMX EA IATOH NONKe ¥ Ma3gaHHEIX Zo 1990 roga.
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T L L - T —— LA ————

WayduB rnaey 3

——_z

OceouTs oaEY 13 CYBH, HMeIoIINXCE B KOMILIOTEDHOM KJIAC-
ce.

¥YMeTh OTEPHEBAThL M IPOCMATPHBATE MOTOBYIO 043y HaHHKX.

¥YMeTh co3fiaBaTh ogHoTabauuHyo 6asy ARHHBIX,

SanmuchIBATh VCIOBHSA Bhibopa B opMe JIOPHYECKHX Bhiparmke-
EWil.

OpraausoBrBaTsh 8 D/l sanlpocsl Ha BROODKY.

CopTHpoBAaTE TAOMHIOK IO 330AEHOMY KIKOUTY,

IIoOaBIATE M YIAIATL 38NKCH B §a3¢ TaHHKX,
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30echb Bbl y3HaeTe

» KaK KomnbloTep paboTaer ¢ yucnamu

» YTO TAKOE 3NeKTPOoHHaA tabnuua

* Kak pelalnTcA BbiYMCnuTenbHbIe 3afa4um
C NOMOLYLIO INBKTPOHHbLIX TabnuL,

* KaK MOXHO MCMONb30BaTh 3NEKTPOHHbIE Tabnuubl
Ana wHGopMaLIMOHHOro MOAGNUPOBAHUSA
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S dBouuHan . 3
§ 16 | cucrema 7,3_ o
CUYMCTeHUs gL

Ocnoanbie memve napozpada:

¥ JPCHMUYHAA U OBOUMHAA CUCMEMBL CHUCAEHUAS
pasgeprymas Gopme anucu Lucan,
nepecod J80ULHBIX HUCER 6 FeCAMULRYI0 CUcmemy,
nepeaod JecamuymbLy YUCER 8 G6OUURYKW cucmeMy,
apudmemuiq J6OURHBLY HLCEA.

B pnanHoit raaBe peyr IoigeT 00 OPraHM2all¥M BRIYHCICHHUH
a4 KOMIpIoTepe. BRlMucheEHa CRABAHE] ¢ XpaHeHNeM M ofpaborT-
KOW 4uced,

'\.f'-'!- 1‘- :-.I
t-’_.-.';l. _.:',._, -
g -

_ i\ “3¢  Ronusorep padoTaeT ¢ YHCIAMH B ABOHYHOH
. F I
Vogm:' CHCTEME CHMCIEHHA.

e — —}

Jdra ngea ppunagaekuT Jxony dor Helimany, chopmyaHpo-
BaBmmeMy B 1946 rogy npuEIENE yoTpoificTBa ¥ paborw JBM,
BrigcEuM, 4TO TAKOE CHcTeMa CUHC/ACHHHA.

HE[‘;HTH‘IH&H H ABOHYHA4AH CHCTeMBL CHHCIACHHEA

i _,‘f‘,ﬁw CuCTEMOil CUMCIEHAA HAZBIBAWOT ONpPEIeIeHHEe
| % Y npaBmia 3sanmey uEcen M CBA3AHHBIE ¢ HAMM
i “'%%_ CTIOCO0E! BHITONHEHHA BEIYUCIEHHN.

C mcropuell cHeTeM CYHCAEHHA Bbl TO3HAKOMHTECH B riaBe 7
yueGENKa. A mora Hac OYAYT HHTEDECOBATh JBOMYHAH H JECATH-
YHAH CHCTeMEl CUMCHeHMA.

CHcreMa cunCIeENd, K KOTOPO# MBI ECe IIPMBLIK/H, HAJLIBAET-
ca JecATpuHod. OOBACHAETCA 3TO Ha3BBaHMe TeM, YTO B Hel HC-
NoAL3YIOTCA ZecaTs oudp: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. Yucao uudp
onpefenneT OCHOBAHKE CHCTEMEL cunc/aAenna. Eeaou aaeno nugp —
AeCATE, TO OCHOBAHHME CHCTEMSBI CHHCJACHHSA PABHO XECATH. B IBo-
HYHOH JKe CHCTEMe CyIllecTBYeT Bcero ase umdpel: 0 1 1, OcuoBa-
HYe paBHO ABYM. BoaHHKaeT BOOpOC, MOMKHO JH ¢ HOMOIIEIQ BCETO
ZByx mudp IpeAcTaBHTE N0byio Renmuuay. OKaspiBaeTcd, MOXKHO!
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Paseepnyras ¢opma sanuce YHCIA

BecnoMHEM NPHHIHIE 3aIIHCH 4YKCed B JeCATHYHOH CHCTEMe
cIHCIeHUEA. SHaYeHHe HHQPsl B 3ANUCH YHCJAA 3aBUCHT HE TONb-
KO OT ¢aMO¥ IUMPEI, HO H OT MeCTA PACHONOKEeHIA 3Tol udphl
B UKCJae (PoBOpAT: or noanuyy nudgpe). Hanpumep, B aucie 333
nepeas ¢cipaBa nudgpa 000sHAYALT TPY eZUHENELI, CASAVIOIAT —
TPH AECATKA, CAeAVICINas — TPH COTHHM. ITOT GaKT MOMKHO BLI-
PasUTh PaBEHCTBOM:

333,0=3-10°+ 310" + 3 - 10° = 300 + 30 + 3,

B zaHEOM paBeHCTEe BLIPAKEHME, CTOAINEEe CIPAaB& OT 3HAKA
«PABHO», HASLIBAETCA PASBEPHYTOH (JOPMOH 3aNHACH MHOIO3HAY-
HOTO 4HCcIa. BoT ente npuMep pazBepHyToH $IOpPMBI 3aIIMCH MHO-
ro2HaATHOTO ZeCATHTIHOIO YHCIa!

8257,,=8-10°+2-10°+5-10' + 7-10° =
= 8000 + 200 + 50 + 7.

Taxum 00pasoM, ¢ TpoIBM/KEeENEM OT HUGPH K OHdpe cupasa
H&JEBO «BeC» Kaxcaou mudpsl yeeamuynsaercd B 10 pas. 910 ¢BA-
38HO C TEM, 470 OCHOBAHHE CHCTEMEL CHHCJIIEHHA pPABHO JeCATH,

Ileperoa ABOHMIHEIX 9HCEA B JECATHIHYIO CHCTEMY

A BOT IMPHMepP MHOTO3HATHOPC IBOHYHOI'D qHCIA:
110101,

HBolKa BHHSY CIpaBa YKA3hIBAET HA OCHOBAHHE CHCTEMLI
CYHCIEHHA, JT0 HYMHO ANS TOT0, YTOOH He NEPENyTATH LBOMY-
HOE YUCAO ¢ JecATHIHEIM. Beb CYIIeCTBYeT e JeCATRYHOE Yh -
10 11010]1! Bec ramzoi cneayoHiell 1udpsl B JBOMYHOM YHCHE
NP NPOABHKEEHY CIIpaBa HAZEBO Bozpacraer B 2 pasa. Passep-
HyTaa GopMa 3ANHCH JAHHOIO ABOHTHOIO YHCIA BLINVIANHT TAK:

110101,=1-2°+1-2°+0-2°+1-2°+0-2' +1-2° =53,

TaxuM cnocof0M MH II€pPeBesH ABOHUMHOE YHCJI0 B ZeCcATHI-
HYI CHCTEMY.

1leperefeM B AecATHYHYH CHCTEMY €llleé HECKOJBKO JABOWY-
HEIX YHCel.

10, =2'=2; 100, =2°=4; 1000, =2°=§;
10000, = 2* = 16; 100000, = 2* =82 u . x.

Taxum o6pazom, NOAYHUUAOCE, YTO ABYSHAYHOMY EECATHYHO-
MY YHCAY CCOTBETCTBYeT LuecTH3HaYHoe asom4vHoe! M aro xa-
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PAKTEPHO IS LBOMYHOMN CHCTEMEI: ORICTPBIA pPOCT KOJHYECTBA
HUIOp ¢ YBeIHTeHHeM 3HAYeHMA YUCa,

BoT Kak BLIMIAAUT HAYAL0 HATYPAABLHOIC PAZA qicena B ecH-
THYEON {A;¢) 1 fBOHUHOH (4;) cHCTeMaX CUHCICHKHA:

Ajg 1 2-3 4 5.6 7:8 9 10
Ay 1 10 11 100 101 110 111 1000 1001 1010
A 11 12 18 14: 15 16 1T 18 . 19 = 20
A, 1011 1100: 1101 1110, 1111 10000 10001: 10010 10011 10100

Hepepoa gecaTHIABIX YHCE]I B XBOHYNVIO CHCTEMY

Kag mepeBecTH ABOMYHOE YHCJAO B PABHOE &MY AECATHUHOE,
BAM ZOJAKHO ObITh IOHATHO K3 PACCMOTPEHHRIX BHILIE [IDHMEpPOB.,
A Kak OCYI[eCTEHTE: o0OpPATHBIH IIepeBOl: U3 AECATHYHON CHCTe-
MBI B ABOMUHYI0? A 3TOr0 HYMKHO CYMeTE PA3AQKUTE AeCATH-
YHOe THCJI0 Ha CJaraeMsle, IpeACTaBIAIOUIHe COO0H CTemeHH
oaBoHKH. Hanpumep:

15,,=8+4+2+1=1-2°+1-2%+1-2"+1-2°=1111,.

2DTO CI0KHO. EcTh APYIOH cnocod, ¢ KOTOPEIM MBI ceiivyac K
OSHAKOMMMCA.

CyimecrByeT npomeAypa, MOIBOAHIOIIAA JETKO BRINOAHUTD IIe-
peBoA AecATHYHOrO YUCHA B ABOHYHVIO cHCeTeMy. OHA COCTOUT B
TOM, UTO ARHHOE SeCATHYHOe YHCHo genutced Ha 2. [Toxyuennrii
OCTAaTOK --— 9TO MJAAIIHER pazpas Hcxomoro wmeaa. [Hoaygenuoe
qaCTHOE CHOBA HNEeAHTCA Ha 2, NOJYYEeHHEIH IPH ITOM OCTATOK —
3T0 CIASAYICIINI PA3pAl HCKOMOrO YHCAa, TaK MpoaoaxKaeTrca J0
TeX 0P, NOKA YacTHOE He CTAHeT MeKHbINe ZBOMKH (OCHOBAHHH CH-
CTEeMbl}. 3TO JacTHOE — CTAPIHAA UH(Ppa HCKOMOro 4Mcia,

CyugecTBylor aBa cuoocodba sanucH genenmns HA 2, IIpogeMoH-
CTPHPYEM 3TO H& NpUMEpe neperoga qucna 37 B AROUYHYIO CHC-
TEMY .

371211 dy
18 (2104 o
312|1 a,
4(2]|0]| a4
21210 a4
1™l a;
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3aeck a5, ay, @z, As, @y, 4y — 0003HAUEHUA UMD B 3ANUCH
KBOMYHOrO YHCAA IO NOPLIKY ¢IeBa Haupaeo. B peaynprare ne-
pesoga IOMyIHM:
3‘?“} = 1001012»
ApundmeTHR2 ABOHIHBIX YHCET

IIpaBuna ABOMYHOH apH{IMETUKII ropaszo Ipolle IPaBKJ Je-
cATHYHON apudpMeTriki. BOoT Bce ROZMOKEBIe BADHAHTHI CIOXe-
HES ¥ YMHEHOMEHUA OJHO3HAYUHEIX ABOMYHBIX YHUCENT!

0+0= 0 O0x0=40
0+1= 1 Ox1=20
1+0=1 1x0=0
1+1=10 1x1=1

Cpoeii 11pocTOTOM I COPNACOBARKOCTEIO ¢ DMTOBOR CTPYKTYpPOH
KOMNBIOTEPHON NAaMATH JABCHYHAA CHCTEMA CYHCICHUA B IPHE-
BJeKJa ¥3006peraTeneill koMueioTepa. Ee ropasfo npoue peant-
30BATH TEXHHYECKHMM CPDEJCTEAME, 4YeM JecATHUHYIO0 CHCTEMY.

Bor npuMep CJa0MKeHHA CTOoJN0HMEOM ABYX MHOIO3HAYHEIX
JBOMYHLIX HHCeT!

1011011101
1110101140
10010110011

A Temeps NOCMOTPHTE BHHMMATEABHO Ha CIAEAYHILUE NPHMED
YMHOMECHHS MHOMSHAYHRX JBOUUHEIX YHCEN:

1101101

X 101

1101101
1101101
1000100001

Ilocne HebONBILIOH TPEeHMPOBKHM JIODOH H3 Bac TaKHe Bhi-
9McleHns OyzeT BRIIOJNHATEL ABTOMATHYECcKH,

;. KOpoTKO 0 rnaBHOM

CucreMa CUHCNeHHA — oOpeleseHHBIe NPaBHIa 3ANHCH Y-
CeJy ¥ CBA3AHHBIC C 9THMH NDABRUAAMY CO0CO0E! BRIIOAHESHMA Bh-
YRCJIeHNH,

OcHOBazHe CHCTEMEBI CUMC/eHHA PABHO KOJHUYECTBY HCNOJIb-
2yeMHIX B HeRt nndp.
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[ BOMYHEIE 9dcCHa — YHCAA B JBOUYHON CHCTEME CMHCACHHA.
B #X sannen umcelioaesayores nse umbpel 0 n 1,

PaszpepuyTrasa dopMa 3a0McH ABOHYHOTO YHCI4 -—— 3TO €I0
NpelCcTARICHNS B BHIS CYMMEI CTeneHell IBOHKM, YMHOKeHHBIX
Ha O o ua 1.

Hcnooanzopanue ABOHTHEBEIX THCSHA P KOMIBIOTERE CBRHAIAHO C

fATOBOY CTPYKTYDOH KOMIOBIOTEpPHON MAaMATH M OPOCTOTOH ABO-
HYHOH apHpMeTHKH.

*

’.rlk
/ Bonpochk! u 3adaHunf

1. HaszoBHTe nHpenMMyIHecTsa ¥ HELOCTATKH ABOMYHOH CHCTEMBI CHHC-
NeHHS 110 CPABHEHAI ¢ AeCHTHUHOH,

2. Karne JBOMYMARE 4HCNA COOTBETCTBYIOT CHEAVIOIMIMM JecATHUHKIM
YUCTIAM:

128; 256; 512; 10247
3. YeMy B AeCATHYHON CHCTEME DABHEL CASAYVIOUIHE ZBOXIALIE YHETA:
1000001; 10000001; 100000001; 10000000012
4. IlepeBeguTe B TeCATHYEYIO CUCTEMY CICIYIOLIHE ABOKIALIC URCNA!

101; 111Q01; 101010; 100011; 10110111011.

5. TlepesezuTe B ABOAMIHYIO CHCTEMY CYHCICRHA CIefyIOlIHe JecATHY-
HEIe YHCAA:

2: T, 17, 68 31h, 764, 2047,
6. BHHDJIHHTE CIHOEeHHE B J],B*DH‘{HDﬁ cHCTeMe CYICNTEeHM !
| 11+1; 111+1; 1111-+1; 11111 + 1.
7. BLIDONHNTe YMHOMEHUe B ZBOMYHON CHCTEME CUMCIeHUA!

111-10; 111-11; 1101 -101; 1101 - 1000.

HYucna
B NaMAaTH
KOMIbIOTEpA

Ocnosnoie memvr napazpaga:
W NPEFCMOSREeHUE YEALY YUCeN,
® pA3Mep A4eUKU u Juanaion 3naverul wucea;
= 0CO0eHnOCTU Palomet KOMNBIOMEPA € YOTBIMU LUCAAMU,
= NPeJCMAGACHUE BEULCMBEHHBLY YUCER;
x ocofennocmu pabomet KOMILEIOMEPA € BELLECMABEHNLLMU
YUCRAMU,
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JIroban uugopMala B NIaMATH KOMIILIOTEepa OPeqCTABIABTCH
B NBOMTHOM BHj€: TIOCHEJOBATENBHOCTLIO HYJIEH B eguHuIl. Hc-
TOPUYECKH HEPREIM THIIOM JAHHEIX, C KOTOPEIMH CTATU pafoTaThb
KOMIBIOTEDhI, GHINK ynciaa. Teneps 270 M 4HCIa, X TEKCTH, U
nsobpaxkenue, ¥ 3ByK, Pabora ¢ JagHEIMA 1106070 THIIA B KOHEY-
HOM CUeTe CBOAMTCA K 00paboTKe deouyNbix 2Ucen — JHCen, 3a-
DHCHEIBAEMEIX ¢ nDoMOmbIo AByX uudgp — 0 7 1. ITosTomy compe-
MeHHBIE KOMIIBIOTEPHBIE TEXHONOPHH HASKIBAKT YUGPOSHLMU
MexXHOAOZUAMIL.

B KOMIBIOTEpe PARNIHMYAIOTCI ABA THIIA YHCJIOBBLIX BEIMYKH!
Heasle YHCAa K BelleCTBEHHEIS YHeNA. FPasnmqarTea cnocobm
HX NMPEZCTARNSENY B DaMATH KOMIOLIOTEPA.

IIpencraBieHHe NMeJABIX YHCET

THacTe NaMATH, B KOTOPOH XPAHHTCA OOHO YHKcao, GyjaeM Ha-
3LIBATh gYeiikol. MUpnManeHag sueiika, B KOTOPOI MOKeT Xpa-
HUTLECH es0¢ HICH0, uMeeT pasMep 8 Guros — 1 Ganit, [loxyaum
npexcTapieHde JecgtHdHoro 4Hcna 295 B tako#t avedke. [Ina
BTOTO HYMKHO NEPeBECTH YMCI0 B ABOMYHYI0 CHCTEMY CYMCISHNH.
Kaxk sro menaercs, BB yiKe 3HAeTe. Pe3y/bTaT Neperoja;

Teneps ocTANOCh ¢BIHCATE® €0 B BOCEMUPA3PAAHYI) A4EHKY
(samHcaTs TAK HASHBAEMOE BHYTDeHHEe IIpeACTABIeHUe YHCcHa).
HenaeTcd 310 Tax:

00011001.

HQUCHOo 3aNUCHBASTCH «IIPHIKATHIM K IIPABOMY KDAI0 AYeHKH
(8 Mnagmux paspsfiax). OcraBmuecs ciesa paspaAsl (cTapIinne)
SaNONMHAIOTCH HYNAMH,

Camuifi crapminii paspay — NepBLL ¢JIeRa, XPAHNT 3HAK YHC-
Ja. Eena 9uci1o uodoXuTeNsH0€, TO B 3TOM PA3PALE HOIL, ecld
OTPHUIATENBHOe — exuHNANA. CaMOoMy OONLLIOMY NORONCUMEAL-
HOMY UeXOMY RUCAY COOTBETCTBYET CAERYIOIIRH KOX:

01111111,

Hemy OH paBeH B JAeCATHYHON cucTeme! MoxHO pacuucars
ITO YUCaA0 B pa3BepHyTOH (hopMe H BRIMHCINTE BRIpaxerue., Ho
MOJKHO peImHUTh 3afauy OwicTpee. Ecim K MIazuieMy paspsay
3POro ymcaa DPpHOABUTE eIHHUIY, TO IOJAYUHTCH THCIO
10000000. B gecaTuanoii cucTeMe 0HO PABHO 27 = 128. 3uaqur:

01111111, =128 — 1 = 127,
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'll‘(

i -

E w0 s Mancumanmue 11e/10e NONQKUTENBHOe YHCTO,
t f ? noMellalliieecs B 8-paspaAIEyie AUeHKy,

| @' pasuo 127.

iz |

Teneps PACCMOTPUM OpPeCTABIEHHE YeAbiX OMPUUAMeSbHbLY
yucen, Kak, HanpuMep, B 8-paspaguoil Auelike DaMATH DyAer
opercTapieno uucno —257 Kasanocn 6B, OMEBHIHEIM OTBETOM
ABAACTCA CASAYVIOLIME: HYKHO B MIpeIcTaBAcHEN YHCaA 25 same-
HUTE cTapiuniz paspaz ¢ 0 5a 1. K coxadennio, B XOMIOBICTEDE
BCC HECKOJLKO CJAOMKEEe.

| f‘““ Jna mpepcrasieHHs OTPHLATENBHBIX [EARIX THCEHA
;'  RCOOABIYETCH JIONOIHHTEALHELIHR KO,

[lonyanaTe donoaHumMeAbHolE KOJ MONHC IO CHEAYIOLIEMY
AJITOPUTMY:
1) sapucaT: BHYTPeHHEe NPeACTaBJCHHE NOJOKHTENbHOIC
ypenaa X;
2) sauucate obpamawii xkod 9TOre 4YHCHA 3aMEHOH BO BCeX
paspagax O Ha 1 1 1 Ha 0;
3) Kk noryueHEOMY uwMcaAy npubaesnrs 1.

OnpegenuM 0 THM HDpPaBHIAM BEYTpPEHHee IpPeLCTaBieHHe
yncaa —~25,, B 8-paspagHoll gdeiire:

1) 000110601
2) 11100110
3) +1

11100111 — sT10 ¥ ectTs npeacTaBRAenHe gymcaa —25,

B pesynbTaTe BHINOJNHEHMST TAKOTY AJNIMOPHTMA €XNHMIA B
cTaplIeM paspsajge NoJayaaeTcd apToMarudeck®, OHa u gpagercd
NPHEZHAKCM OTPHUATEALHOIO 3HAYeHHA.

IIpoBepuM nonyveHHHE pesyabrar. JueBHAHO, YTO OPHM CJIO-
ACHEH YEcen +29 u —25 zoyKeH NONyEHTRCH HOMNb,

" 00011001
11100111
1 00000000

EnuHuna B cTapuieMm paspade, HONyYAeMad IPH CACKEHNH, Bhl-
XOLHT 34 rPpaABHLY AYcHKH U lcueaneT. B aweilice ocmaemces o
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3 sToro npumepa TeUEPE MOKHO IICHATE, DOYUEMY IIDEICTAB-
JICHHE OTPHHATeNbHOr0 YHCHAa HAIBIBACTCA JOIIOAHHTEIBHBIM KO-
KOM.

e IIpencraBiaeHre BOCEMEDPAZPALHOIC

f,:;--’. ‘e QTPHIATENLHOTO THeAa —X

' i} JOUOJHAELT OPeACTABASHME COOTBRTCTBYIOLIETO

T= IOM0KHTENBHOT0 Yucaa +X 10 sHayeHE 2. E

- s WP T e R R R T R o e =T e B PR TR L S TR R T R AR LT W

PazMep AYelHKH H AXANA30H JHAYEHMH YHcen

Haubonbiuee mo MOAYII0 OTPHIATEALHOE 3HAYEHHE B 8-pas-
pagBEol suelike paBHO —2 = —128, Ero BEyTREHHes [IpPe/CTaBIIe-
mmne: 10000000, Taxun o6pasoM, ZHAAZOH MpPefCTABIECHUA Iie-
JALIX YHCEM B BOCBMHDASPAZHOH mAaeiike caeRyoOLIRi:

~128 < X <127, mwim -2" <X <2 - 1.

BocbMHpaspALEOe OpeACTABICHEE NelklX YHCe obecneyBa-
eT CIVINKOM YIKHI guanazoH axauweHui. Ecin rpebyercy 600b-
Ip# AHANA30H, HYKEO UCIOIL30BATL AIcHKY GonbIIero pasne-
pa. [Jaa 16-paspagnoil AvedKY IHANA30H SHedeHWH Gyaer cxe-
AYIOIIIIIM

2% ¢ x <2 -1, umu -32 768 < X < 32 767.

Tenepr cTaHOBHTCA OYeBMAHOM o0oO0meHEas ¢opMyna Ang

AMANA30HA LQIBIX YHCEJ B 34BHCHMOCTH OT PA3IPAIZHOCTH N
AUeHKH!

2"l x g™y,

Hnanason gada 32-paspanHoll guyelxH DOJYYARTCA ADCTATOY-
HO OONBIINM:

—2 e x < 2% - 1, nam
-2 147 483 648 < X < 2 147 483 64°7.

OcofienHocTH PaGOTH KOMIBTEPA ¢ LMEXBLIMH YHCIAME

BrinionEaA Ha KOMIBIOTEPe BLIYYACACHUA C IeJLIMH YRCIAMH,
HYJKEQ NOMEHTL 00 OIPAHHYCHHOCTH IKAIIAZ0HA AONVCTHEMLLIX
3HageHUH. BLIX0Z Pe3yARTATOR BRIYHCIEHHI 38 MPAHHIIBL JOTIYC-
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THMOTO AHANIA30HA HA3LIBASTCH nepenvanenuem. IleperosaHe-
HY¢ IPK BEIYHACIACHHUAX C IeJEIMH YNCAaMHI He BRIBHBACT IPepPhI-
Bagua paboTii mpoleccopa, Mamuua NPOIONKAET CUHTATE, HO
Pe3yIALTATLL MOTYT OEHA3aTRCH HE]IPE.HHJIBHHMH‘

HPE,IIGT&BJIEHHE BEIINCCTEEHHLIX YHCEN

Ilentie W ZpOoOHEIE YHCIA B COBOKYOHOCTHM HASLIBANTCH Be-
LIIeCTBEHHBIMHA YHCJIaMHB, B MareMaTHKe TaKKe UCIcAb3YeTcs
TepMUH «AeficTaRTensEbie 9ucaAar, Pemenane GoabIIMHCTEA Ma-
TeMATHAYECKHEX 3889 CBOANTCH K BEIUMCIEHHAM C BellieCTBCEHLI-
MH YHCTaMH.

Becgroe RemiecTReHHOe 4WRCEJA0 (X) MOXKEO 3aIMcaTk B BHAE
NPOU3BEAeHHNA MAHMUCCHL 1 H OCHOBAEHA CUCTEMEl CYHCJICHHA
P B HeKOTODPOH He/a0ll CTeneHEH R, KOTOPYI0 HASBIBAKT ROPAJ-
KOM:

X=m-p

Hanpumep, vucao 25,324 mMoHO 3aNBECATE B TAKOM BHIE:
0,25324 - 10° . 3zece m = 0,25324 — manTucca, n = 2 — nOop=-
mok. Ilopanor yxaselBaeT, Ha KAaK0e KOJIHYECTBO IMO3HUHAH M B
KaKOM HANPABACHHH JBOMKHA CMeCTHTLCS AeCATHIHAA 3andTadg
B MauTHCCe,

Yamre BCero ANA XPAHCEMA BEIOeCTBeHHBIX 4MCea B HIAMATH
KOMOBKTEPa NcnoabsyeTcs nudbo 32-paspasuan, nubo 64-paa-
pAagHas A4eintka. [Iepssiii BApHAHT HAZHIRAECTCA NPeACTARJIEHHEM
¢ OOBIYHOMN TOYHOCTBIO, BTOPOH — OpPeACTABISHMEM ¢ YABOSHHOMN
TOTHOCTRIO. B Auelike xpaHdTcd ARA YHUCA B JEONYHOH cHCTeMe
CUHCAeHEA: MAHTICCA H IIOPAKOK. 30eck MEL He Oyaem noapobuo
paccMaTpPHBATE HIPABHIE IPeJCTARACHNAA BEIISCTBEHHBIX YHCe,
OrMeTHM JTHIIE OCHOBHEIC CJGACTEMA, BHITEKAOLIHE M3 9THX
HPAaBHI, KOTCPEIE BAXKED 3HATH IIOJAB30EATE/I0 KOMILITEPE, 3a-
HEMaKXMEMyCcAd MaTeMaTHYeCKHME BEIYHMCIeHAAMHA.

OcobfennocTn padoTH KOMNBHTEPA ¢ BEN[ECTRBCHHBIME
YHCJaAMM

1. InanasoH BelnecTBEHHNX UMces orpaduyed. Ho oH 3HaYH-
TeNMbhHO IHHpe, YeM AN PacCMOTPEHHOro paHee cliocodba
npeAcTABNEHNIA LenwX 4Huces. HaupuMep, NpH HCHOOIbB30-
BaHHN 32-paspAJHOH AYEHKN 2TOT AMALA30H CJIEN VOMWIHH;

-3,4 -10*®* < X < 8,4 - 10%.
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2. Brixog 3a granazoH (nepenoJHeHHe) — aBApPHUHHAS CUTYA-
IHA AJA IpolleccOpa, KOTOPLIH IpephIBaeT CBOX paboTy.
3. PeaybTaThl MAMIMHHBIX BRIYHUCIEHUN ¢ BEeIIeCTBeHHKIMH
YHCJIAMH COJAEPXKAaT IMOIpPelIHOoCTh. I[pH HCIIONL30BAHHH

YABOGHHOH TOMHOCTH 5T4 HOIPEIIHOCTE YMEHLIIASTC A,

4% KopoTko 0 rnaBHOM |

B naMATH KOMIBIOTEPa IIRJIble YHCJIA NPeACTaBASIOTCH B JBO-
HYHOH CcHCcTeMe CYHCAeHMA K MOTYT 3aHUMATE AYeHKY PasMepeM
8,16, 32 n 1. 8. 61TOB.

Huana3oH sHa4YeHUN ILesabIX YHceJ orpaEdveH. Yem Oosnbime
paszmeDd AYEHKH, TeM [IUPe JUALAZCH,
IIp# BEIXOZe pe3V/ILTATOB BRINHCICHEHI ¢ IEJBIMH YHCAANMH

3a ZONYCTHMEIH OManasloH padoTa nponeccopa He NMPepPrIBaeTCH.
Ilpu 2TOM PEIYARTATEI MOI'VT CKAZATHCA HEBEPEBIMM.

BemecTBeHHBIe YNC/IA IPEACTABIAIOTCA B BHJIe COBOKYIEOCTH
MaETHCCEl H NOPAIKA B ABOHMYHOH cucTeMe ¢UYHcaeHuA. O0wiy-
HbiE pasMep gSuedkxu — 32 unu 64 Gura.

PesyabTaThl BRIYUCAEHMH ¢ BellleCTBeHHBIMH YHCIAMH IpH-
bnmxenHbie. JlepenonfHenne OPHBOSHT K NpepPRIBANHICO paboThl
IpoIeccopa.

7 Bonpoce! u 3a0anus

1. Kax B maMATH KOMIBIOTEPa NPEeACTABIANTCA [eJble MOMI0KHTeN k-
Hblé H OTPUMUATENEHELE YUCAA?

2. ¥raxuTe, xarkoB OBLT OB AIHATIA30H aHa&UeHUIH LenslX YHCe, €CaH
6Bl gaa HX XpaHeHHA HCIONBIOBANACE 4-PU3DAAHAA AUSHKA.

3. JanumHTe BHYTpeHHEe NPEeICTABAEHHE CNeAVIOLHX ALCATHYHLIX
YHCeJ, HCOOAL3YA B-DArpEaHYM TUeHKY!
a) 32; §) -32; B)102; 1)-102; x1)126;, e)-126.

4. OnpegednTe, KAKHM JECATHYHEIM SHCIAM COOTRETCTBYIOT CAEHVIO-

IOHE ABOMYHBIE KOIbl 8-pA3PAIHOrO IDECTABNEHAS [eJLIX YNce.
a) 00010101; 6) 11111110, B) 0011111%; r) 10101010.
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Yro Takoe
INEeKTPOHHAA
Tabnuua

Ocnosrute memui napazpada:
5 omaudue IASKMpourol madruybl om 6azst JAHKLX;
E ompyxmypae anrexmporrol madauyse,
® Janubie 8 IAeKMPOHHOL madiuye;
B opeNUMbL OMOOPANEHUR TAHHDLX,

Oramane 3neKTPOEHOE TAGAULEL 0T 6A3L JARHEIX

Teneps cHOBA pe4ub noizer o Tabaunax. Ho ato ocobrie Tadan-
IIkI, KOTODKIE HENB3# cO3/aTh ¢ Homowsio CYBI.

IIpencrassTe cefe, UTO Bl ABRASETECH BIAZenbleM HeboARIIO-
0 TOPrCBEOrC IABUSLOHA, B KOTOPOM PealnayeTcd MOJOUHASA
IPOAVKLMAA. BaM UPHIXOIUTCA BECTH caMble Pa3aUYHELIe POPMEI
yvaeTa ToBapa. [IycTe, HanpuMep, OZHUE N3 VIETHLIX JOKYMEHTOB
AOJMeH BBITIAAALTL TAK, KaK NOXa3ano B tabn. 4.1,

Tabnuma 4.1. Tadnuna yuera opoJasEyl MOTOYHLIX OPOAYKTOR

Tpoayxr 11.@.5.!.5..-31?92%?&5&9 ;_T__IPEE%F?_"___... JUcramach .S_EEEEE%*-# .
Moaoko 20 100 100 .0 2000
Caemana 10,2 85 70 ‘15 4
Teopor 185 1125 1110 15 12035
Howpm 54 250 25 21215
Causku .15,2 50 45 5 684

Ho aTo o0niueag IpAMoyroakHad TabaHna, — ¢KAMKeTe Bhl, —
H ee MOKHO XPaHUTh B KOMIBIOTEpe B BEAC PeRATHORHON §asn
JTaHHBIX]

Bepro! Ho obparnre BEMMaHHE Ha CAeAVIOIVIO 0COOEHHOCTE
9T0H Tabnuubl: 6 Hell ecmb NOAR, SHAYEHUR KOMODLLX SbILUCAA-
OMCA Yeped 3Hauenus dpyeux noaeil. Taxum roneM ABaAeTcs
moxe «BoipyuKas, 3HaueHHe 3TOI'C IOAH PARHO NPOMIEEAEHHIO KO-
JHYECTBe HPOLAHHOIO TOBAPA HA LEHY, a Takxke noxe «Ocra-
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JIOCh®, BHAUEHEHE KOTCPOrc BRINHCIACTCHA KaK PAIHOCTL MEKIY
KOJIWYIECTBOM LOCTABJEHHOIO TOBAPA H KOJMHYECTEOM NPOZAHHO-
ro. Taxkne nond OyIeM Ha3WBATL 6WYUCAACMBMY, IR IA8UCT-
MBLMUL,

Tlong: «IIpogyrT», «1Jenas, «Ifocrasnaenos, «IIpoga”o» AB-
JAIOTCA He3asucuMbuimi, HesaBHCcHMEIe TONT CONSTIHRAT UCX00-
Hbie Jannble IS PACUETOos.

IIpepcTaBbTe, YTO BRI CO3JAJNH HA KOMILIOTEDE TAKYIO 0asy
naEHREIX, Ho cuTyanusa B MArasdHe NOCTOSHHO MeHACTCH! NPo-
OVETBI IIPOJAROTCH, PACTET BREIPYYRKA, HOABOSATCH HOBHIE HAPTHH
TOBADE. EcJH BRI X0THTE NOCTOAHEEHO OOAJZeDKHBaTh B Gaze jaH-
HHIX FOCTOBEPHYIO MHJPOpPMAIMIC, TO NPHAETCA HECKOJBKO pas
¥ JeHL BROCKTEL B Hee HaMeHemus, [Ip; oTOM BE Oyfere HomMe-
HATh HEe TOJAbLKO YCXOLHBIe AaEHEEe (mosada «llocrasneHo» H
«[IpogaHo®), HO M OEePecUHTRIBATL BPYVUHYIO 3HAYEREHUA 34BHCH-
NBEX moneil «OcTtanock» H «Brpyuras,

BoamoxE0, YTO ¥ KOMo-TO M3 BAC NOABHIACL TaKad
MBICJB! BOT €Can Onl 3HaueHMHA BLIYACHAEMBIX ROJeN nepecul-
TRIBAJIHCE B TAOAKIlE ABTOMATHYECKH ¢ UIMEHeHHEeM HCXCIHAIX
pasmreIx! Ho B 6aze DTaHHEIX TAKO0e HEBO3MOMKHO,

Mo:xer GuITh AMeHAO TAK PACCYHCAATN aBTODPHI GAHOH K3 ca-
MBIX 3AMEYATENbHDbIX NAeHd B ofaacT NAPOPMAROMOERRIX TeXHO~
JOTHI: HIeH FAeKMPORKOL mabriyde.

i
i
1
¢

o L\ IIpuxaaHEIE TPOTPAMME], TPEeLHASHAUYESHHELS BIIH
f “ i~Y paboThl ¢ 3eKTPOHHBIMHE TADIHIAME, HASKIBAIOTCH
- &P 1abaHYHRIMM IIPOIECCODAMM,

CyimecTByeT HOCTATOUHO MHOI'O PASHOODDABHBIX BAPMAHTOB
TabAMIHEIX TponeccopoR. OQHAKO ¢ TOYKH 3peHHA NONLIOBATE-
A OHY O4YeHb NMOXCQXKH APpYyr Ha Apyra. [JoHge npyENRBO yerpoH-
CTBa 2JeKTPOoHHON TabiHIBI, JerKo OCBOHTEL paboTy ¢ MobhM
KOHKPETHRIM TaOAMYHBIM IPOLeCCOpoM.

CrpyRTypa 3JeRTPORHONH TaGaHIEl

Yro ke npeacrapaser coboll aaeKTpoHEEAA Tabauna? BoT Kak
BRITAAAUT 3all0NHEHHEAS 3JeKTPORHAA TADIUDA ¢ YIeTHEIM JOKY-
MeHTOM {Tats. 4.2).
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Tabanua 4.2. dnexTponnan Tadauua 8 pesume oroOpaxeHHA

$opmyn
‘1 Tpoayxr Ilema Iloctawneno [Ipoxaso Ocramocs Bupywsa
2 Mozowo 20 100 100 =C2-D2 =BI*D2
. 8 Cwemona 102 8 = 70 = =C3-D38 ~-B3'D8
4 Teopoz 18,5 125 = 10 =C4-D4 : =B4D4
5 Howpm 54 250 225 =C5-D5 < =B5*D5
6 Coueru 15,2 50 45 ~C6-D6  =B6*D6

INneKTponEas Tadnnua, nogofHo IMaXMATHOH TOCKe, COCTOKT
W3 KJIBTOK, KOTODRIE NDUHATO HABRIBATE Avewxamu. CTPOKH U
cTonbop TabauL IMeloT 0003HaYeHud. Jaie Bcero CTPOKH Ey-
MEepYIOTCA YHCHAAMH, a ¢cToA6nK obozHadyawTea OyxBaMy (GVKBBL
JaTHHCKOre aadasnrta), Kax 1 HA ImaxMaTHOH JocKe, Kamaasd
KJIeTKa HMeeT ¢cBoe uma (adpec), cocTodmee N3 UMeHn ¢TOa0La
1 HoMmepa crpoxki. Hanpumep: Al, C13, F24 1 7. m.

Ho ecnu va mmaxMaTHOH JOCKe Beero 8 x 8 = 64 x1IeTKH, TO B
9JIEKTPOHHOHN Tabaune sueek sHauuTeasHo Gonpme, Hanpumep,
y Tabnmuysoro nporneccopa MS Excel rabanna mMakcuMmansHOTO
pasmepa cozepxuT 256 croabior # 65 536 crpox. ITocKomRKY B
TATHHCKOM a1diaBuTe Beero 26 OVKB, TO, HaunHad ¢ 27-Tro ¢cToJb-

14, ECIIONL3VIOTCS IBYXOYRBeHHEIe 0003HAUCHUA TAKXKe B anda-
BUTHOM IOpAAXe!

AA, AB, AC, ..., AZ, BA, BB, BC, ..., BZ, CA ..

Ilocnepunii, 256-i1 crosiben umMeer nMa [V (He nyTaiiTe ¢ pEM-
CKOH oudypolt}. 3HATHT, CYILECTEYVIOT A9elIKU ¢ TAKMMH, HAIDH-
mep, emegamu: DL67, HZ10234 i 7. n.

Pazymeerca, ctons Hoablluasg TadaMIa He MoxkeT BeA IOMEC-
THTBCA HA SKpaHe. JKPAH TUCIJed — 3TO OKHO, Y€pes KOTopae
IOJIb30BATENDd BUAAT TONBKO Y4acTh Tabauinkl. Ho 9T0 OKHO MOXK-
HO IMepeMeCTHTh B Ji0fioe ee MecTo.

danaele B 3MTeKTPOHHOH TadmHIe

Bee ganmable TabGhuupel pasMelllalorca B dAdelikax, Cogeps:Ru-
MEIM SHeBKK MOMKeT ObITh Mmekem, “Uucnoaoe siaverive NI pop-
myane. TabauuHsIil Ipoleccop ROMKEH «3HATL», JAHHOE KaKoTo
THIIA XPAHUTCA B KOHKPeTHOH sueiike TaOMHNEI, ZJXd TOT'O UTOOLI
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IIPABUIHGHO HHTEPIPETHPOBATE ee cozep:xumoe. Teker n umcna
PACCMATPUBAIOTCH KAK KOHCTAHTHI. H3MeHMTh HX MOMKHO TOJIBKO
IyTeM pefaKTHPOBAHMS COCTBETCTBYIOIMX HYeeK, SHAYCHUA XKe
OPMYJI ABTOMATHIECKH [IepeciHThIBAIOTCHA, KAK TONBKO X0TA 0Bl
ONUH X ONepaHs H3MEeHHUTCA.

Pexxumsbl 0ToOpaREeHHA TAHHEBIX

Tabarna 4.2 HAXOAUTCS B PERNME OMOGPRICEHUA Gopmyn,
KOTOPBI I03BOAAET NPOCAEAUTE AAr0PHTM TAOMHYHBIX BBIYHC-
AeHud. B pe:xuMe oToBpaeHH s 3SEaYEHNUN Ha 9KPAHe BUAHEBL pe-
3YJBTATEH] BRIYncaeEui mo popmynam. Tabnuna 4.3 — 510 Ta XKe
camas JMeKTpoEHaA Tabiaumna, Ho [epeBe/ieHHaA B peiKHEM Omo-
BpaoKeHUA IHAEHUU,

Tabauua 4.3. dnexTporHag Tabaula B pexuMe oTobpaxenna

3HAYeHHH

“ . e 5 g T
1 rﬁpéﬁfm : H,éHEi;. " MocranneHo _' ﬁpuﬁﬁﬁd “Qeranoch Bﬁ-:p'},r"-n;:a
e Mmorm% | wo T Tow 0 s
. Cmemaualﬂ,z TR R T 714 L
% Tabpae - F18,5 g5 T e 5 Taoas
5 Hozypr}:, a4 3G o 52_5:_35 sE T
6 Cruons 152 g Ta 5 T GE

=3 KopoTtko o rnaBHoM

3
U

DJIeKTPOHHEBE TaIHOLl NpefHASHAYEHR! ANA OPraHHIaNUH
TabJIMYHEIX pacueToOB Ha KoMIObloTepe, IIpUKAajHEe NporpaM-
MBI, paboramigue ¢ 3JeKTPOHHLIMU TabANOAMH, HAa3EIBAIOTCH
Ta$/IHIHLIME IpOonLCcCOPaAMIL.

Haumesbmasa CTPYKTYPHEA eSHHHMIA SIeKTPOHHOH Tabmau-
1Bl — fiYedxa. MM AYedKH CKAaAblBaeTcd U3 OYKBEHHOIO UMe-
HHM CTOJONA B HOMeDa CTPOKH,

B auelfike MoxKer TOMEUIATHCA TEKCT (CHMBOJIBHAA IMOCHE/[0BA-
TEJBHOCTE), YHCJIO, (POPMYJIa,

HAaellki, B KOTOPLIe IIOJAb3CBATENAE 3aHOCHT THCAA, COJep:KaT
HCXOAHEIE DTAHHEBIE AJS BRIYMCIACHHWH., B auyelikax ¢ gopMyaaMu
[IOTYYRIOTCH Pe3VAbTATH BbIYMCIEHIH,



714 fnaea 4 TaGnuddele BRIMKGAEHNA H3 OMNLIOTEPS

HsMeHeHHe MCXOANEIX JAHHLIX MIHOBEHHO IPHBOIUT K Iepe-
caeTy QOopMYJI, B KOTOPEIe DTH FAHHLIE BXOXLAT,

JmMeKTPOHHEEIE TabAarKbl (TAK e KaK ¥ 0a3bl TaHNLIX) MOJKHO
PAcCMATPYBATE Kak HMH(OPMAIIMOHHEIE MOZEJIH DEeaJbHBIX 00-
eKTOB.

1. B yeM COCTOMT CYLIECTEEEHOE OTIHYHE 3JZeKTPOHHOME Tabiunoel or
Tabaunor penanoRHod basel JaHHBIX?

2. Yro taxce TabIHYHEI Tpoteccop?

3. Kar umenyiotrca saedixy radrunni? Kaxas nudopManuis MOKeT
XPaHHTbCA B AdYerKax?

4. B yenm pasHEHUIA MEXAY PeXHMOM 0TobpaskeHNa GOPMYT H DEXN-
MOM OTOODAXeHUH IHAYEHHNA?

5, Y10 IPOUCKOAUT B BISKTPONHOH Talhuue B Pe’ynbTaTe 3aMeREH
YHCIA B Aelike Ha HOBOe agayenne!?

.1 lpaBuna
' § 19 | sanonHenus
" Tabnuubl

Ocnogmpte membt napazpaga:
g mecmot 8 3T,
w NPGEUAG IANUCU HUCEA,
& nhpaeunra zanucu hopruyn;
» NodzomosKa mabaulbl K pacLema.

Texcrer 8 T

IIpi BBOJAE B sSueHKy TAGJIUIE HOCIEIOBATENBHOCTH CLMBO-
JIOB, KOTOpafA He MO:KeT OblTh BOCHPHMHATA KaK YMCI0 MIXA (Pop-
Myna, TalAMuHEIY [IPOLecCOon BOCHPHENMAET €€ Kal TeKeT, T. €.
Kak CHMBOALHYIO nHDopmannw. Kpome roro, nwéad mocaenosa-
TeALHOCTh, BROJ KOTODOHA HauMHaeTcHd ¢ anocrpoda ('), BoCcnpH-
HIIMaeTcd KaK TeKcT (anocrpod He BBOOHTCA). B Tafn. 4.2 n 4.3
AYeiiKII B TIePROH CTPOKe U B cronbne A 3anonHeHb! TEKCTAMH.
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Ilpapdna 3anucH YECen

B 3anicAxX HCXOAHBLIX HAHHLIX, & TAKMKe B MATeMATHYECKUX
$oPMYIEX IPHCYTCTBYIOT THCAA — YHCI0BEHE KOHCTAHTEL, KOTO-
phble PasKeldIioTcsd HA YEenble U GeuiecmseRnuie (feHCTBHTENb-
HEIe). 3allHCh lleJbIX YHCAOBLIX KOHCTAHT HE BLI3EIBAST 34TPYA-
nenni, Hanpumep:

25, —3456; +2134567.

BewecTeennbIe uncaa MOTYT HMETE /00ble ZHaYeHHUT: HEJblE,
ppofHble, cMeriaHEnie. Beuwecrngennbie KORCTANTEL MOKHEO 3alH-
cLIBATL ABYMA cnocofaMu: B GopMe ¢ PUKCUPOGARKOL 3anamoil
(o6pruEaa DopMa) £ B dopMe ¢ naaeaioiyell sanamon.

SalIHCh YHCAOBOH KOHCTRHTHL B GOpMe ¢ PHKCHPCBAHHEON 3a-
IATOH IPEeANncNaraeT, YTO YHCA0 COZePKHET Henayi H ApofHYio
YACTH, PasfelleHHLIe JeCATHYHON saramoil, Hanpumep, unenso-
BaA KoHcTanra 3,1415 sangucripaercs xark 3,1415.

Yucaopas KOHCTAHTA B JopMe ¢ Niuaparineil

3ATATON TPAKTYETCH KAK MAHTHCCA, YMHOXKeHHAaA

Ha 10 B crenmenn, paBHni—‘: MOPANKY. £
L RSN RRR R T L VM e R M e o ol T PSR A -'C—-'WJ---»'E&.H""'-;.'::... U e e T T .\f

Haupnmep. B 34II1CH YHCIa B Bije U 5 x 10° commomuTenn
0,5 sBAAeTCcH MAaHTHCCOH, A ITOKasaTel b CTeHeH 9 ApasgeTcA noO-
PAAKOM.

IIpu 3anucHK B 3JIEKTPOHHVIO TAOJNHIY YHCAOEOW KOHCTAHTEL B
(jpopne ¢ OaaBawIileil 3anATOH cHAYANa NUINeTCH MaKmuccea, 3a-
TeM — JarnackKas 6yxsa E (nponncHad MAM CTpOYHAdA), II0CAe
Hee — nopadox. ManTtrcca MoxeT OBITh LeNI0H KOECTAHTOH AN
KOHCTAHTOH ¢ ()MKCHDOBAHHOH 3anATOH, 4 NOPHAAUK — TOJABKO
nesou KoHcTaHToH. [lopanok yrasslBaer, Ha KaKoe KOAHYECTBO
HO3HILHH M B KAKOM HANPABJIEHHUH JOMXXHA CMECTHTLCH BAIIATAA
B MAHTHCCE,

Hanpunep, MaTeMaTHUecKAd 3aMNUCEH [] 5 x 10° 8 anexTpoHHO

Tabanue BpirasaauT Tax: 0.5e9;a 1 x 107 sanumeres xax le—2.

Ofmiya0 QopMa ¢ niaBalolleil 3aUATOR HCOOAbL3yeTca A
NIPeACTABNEHHA O0YeHb OONBITHMX WIH OYeHEb MAACHBKHX THCEX.
Hanpumep: 2e+25; 1e—30.

Mpasuaa sanucy dopmya

danuck GopMyanl B AdefiKe HAYHHACTCA CO 3HAKA <¢paBHO»
(=). ©opmMynbl 3aNHCEIBAIOTCA MO CTPOTO ONPEJeMeHEbHIM IPABH-
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aaM, X HeTpyAHO OCBOUTE. POPMYIEI COASPMKAT YHCAA, HMEHA
A4Yeer, BHAKH OoIepal##l, KPyrible CKOOKHM, MMeHa (PYHKLHH.
BOT Kax BRITIAAXT 3HAKU OLEpAIlMii’

+ (croxeHHe);

— {BLINIETAEME);

* (vMHOXKeENe):

/ {menreHne);

" (BoaBeaeHNe B CTEIEHD).

Bea popmyna nunieTcd B CTPOKY, CHMBONEL] BBICTPAHBAKOTCA
MOCJEAOBATEIBHO APYT 3& APYTOM.
Dopmyasl B Tabn. 4.2 ©MeOT CASAVIOIIAH CMBICT:

C2 — D2 — u3 uncaa B sueiike C2 BHIYECTh YNCIAO B A4eiike
D2, pesyasTaTr 0yzeT nmoMelleH B AUeiiky E2, B KOTOpoH 3alHca-
Ha aTa QOPMYAA;

B2*D2 — uncao 3 Aueiike B2 yMHOXHNTE HA YHECIO B AIEHKe
D2, pesvasrar 6vzer moMellleH B 9Ky F2,

Bot ente npuMepsl 2anucy GopMyaI;

9.5%A1 + B2+C3
(B3 - C1)/(B3 + Cl)
F7/2 + G7/3
(A5 — 1)°2

HerpyaHo nOHATE CMBICA 3THX MaTeMaTHUYeCKHX BEIpaKe-
Hul. Kak Bcerga, B NepEYI0 0¥ePeib BRINOAHATOTCS CIEPALIHE B
ckofrax. Ilpu orcyreTBHRE cKOOOK mochenoBaTeIbHOCThL OIEpa-
TUMHA onpegenserca HX craprHeTEOM. llo nmopspky yOmiawus
CTaPILIKMHCTEA ONEPaIl[NH DACIIOJIATAIOTCA TaK:

~ (BO3BeEHHE B CTEIIEHB);
%, / {(yMHO>KeHHe, OeleHne);
+, — (cnoXkeHle, BRIYUTAHNE).

Heckonsko mnozpAs BSanHCAEHEIX OOepalHi OZMHAKOBOTO
CTADIIMHCTEA BHIIONHAKTCA B INOPAAKEe HX 3allUCH B popMye
(cneBa ganpaso). Hanpumep, dopMyaa M13/365+N4 6yrer co-
OTBETCTBOBATE MATEMATHUECKOH 3&IIECH:

M13
365
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B dopMyaax gonyckaeTed yunoTpedaene HEKOTOPBEIX MATeMa-
ruyecKHX Qyaruuin. Hanpumep maremarniecKoe BEIPAKEHHE

+B5 + B6

JallFIneTrcH TaEK.

KOPEHB(B5+B6).

3nech KOFPEHb — mmMAa QyHKHHM <«KBAOPATHEIA XODEHE».
ApPryMeHTEl BCerjja MUIIYTCH I0CAe UMeHH DYHKIHNKE B KPYIILX
cKOOKax.

Iloaroroska TabaROEl K pacueram

CoeceM He 00%3aTeNbHO IPH 3aI0JHEHWY BNeXKTPOHHOH raf-
JRUE CPa3y 3aHOCUTH B Hee HCXOAELIe ZTaHELIe, 1a0aUyy MONCHO
npedsapumenvho nodzomosums Kk 8uMUCIEHUAM 8 8lde Oranka,
He 3ANOAHEHH0ZO0 Hucnamu. [Ang 9TOro HY)KHO 3aIOMHUTL BCe
AYeHKH ¢ TEKCTOBOM MHQOPMAIeHd U 3aHCATE B BRIUHCIAeMEIE
AYeH KN COOTBETCTEYIOLIXE thopMyabl. B pesxiMe oTobpasxemus
3HaYeHNH Takag Tabanla BRIrASAHNT NOUTH NYCTOH: B BRITHCIIAE-
MEIX Suefikax 6yayT BEICBeUMBATLCE HyjXebole 3Hauenada. Kak
TOJLKO NIOJIB30BATENEL HAYHET 3aX0CHTE B HEC YHCIOBLIE J8HHEIe,
B 3aBHCHMBIX fiYeHKAX cpasy ke OYyAYT NoABIATHCA BBIYHCIEH-
HBBle 00 (0pPMysaM pedyabrarel. B Tabn. 4.4 npuregen pumMep
3ATOTOBKHM PACCMOTPEHHOI'0 YUeTHOTO JOKYMEHTA B PeKUMe 0To-
Opamenna hopMy.l.

Tabnmuua 4.4. Tabnuua, 110aroToBIEHHAA K pacyeTaM

1 Tpogyxr _Tﬂa'_!ﬁ_&;anneam | TIpoxano j{}c'ra.uoch [ Bripyura
2 Moaoko | : -' =C2-D2. |=B2*D2
., e T T T e =33*])3
o _T_én;;r_;;;_ B ___ “ iooi e =B4*D4 .. -
e s —35*[)5
6 Cauexu '@ |=c6-D6 |-B6*D6
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KOPUTHQ 0 FNaBHOM

[Ipu eBoge B Tabauily nr6Gad NOCAEZOBATEILHOCTE CUMEAJIOB,
KOTOpas He MOMeT BBITE YHCIOM HAN ()OPMYJOH, a4 TAKMe BBO-
AUMAL Tocke anocTpod)a, BOCHIPHHEMAETCH KAK TEKCT,

Yucna B 9JeKTPOHHOH TaOJMIlE NPEACTaBAHIOTCA B (rOpMe
¢ (PUKCHPORAHHOM 3alATON ¥ B l0pNe ¢ IJIaBalolle sanaTou.

POopMYJIR MOTYT BKJAKOYATb B celg 4Hcaa, HMeHa d496eH,
$YHEIKH, BHAKI OLEPAIHH, KPYILable CKOOKHK.

Ipensapurentuoe 3aHeceHEe B Ta0ANOY NTHINL CHMBOIPHBIX
IAHHBIX H (2OpPMYJI PABHOCHALHO IIpOrpaMMHPOBAHUI0 TabAMILLL
HIH NOCIHeRYVIOWIHX PACHETOBR.

Bonpock! U 3adanus

1. Kak BBeCTH TeKCT B AURHKY aAeKkTpoHHOM Tabauiie?

2. B karkux nRyx ¢opMarax OpeACcTARIANTCA dAacna? B uen pasHHIRA
MexRAY HUMH?

3. ChopmyaupyiiTe opaendaa sanuck gopmyn. Hro oponaoiger, €Cll
IIpY BBoZe GOpPMYAbI Bhl HAPYIIHTe 3TH Tpapuia?

4, Kax MOMKHO 3apaHee OOLTOTOBHTE TAGAUOY ANA BRIUMCTeRUH?

3. SalHIINTe B TPEAMIMOHHOH MaTeMaTHUYecKoit dopMe crenylolliHe
GOPMYAR] H3 MeKTPOENOH TalIHIlEl, IpeiBapUTelsLi0 OTECTHE Ha

BUIIPOL, B REKRUA NIOCAEADBATENSHROCTY DYAYT BHINOARATHLA WHTR-
MATHYECKHE OIIEDAIHH,

C2+A5/3Q; (C2+A5)/3; C2/(A5+3);
Al®*A2/D12*D3Q; Al¥A2/D12/D3;  A1*A2/(D12*D3);
B2°2-D3°5Q; FA+HAL*5)"3; F4"3%Ad.

6. ITocTpoiire aneKTPOREVIO TAOMHIY <OnnaTa 3IeKTPOSHEPran® AJd
pacHera exeMeCHYHOH TLIaThl 38 PACK0Z IJIEKTPOIHEPrHH B TeUe-
HHe roga. Mexognoil wHpopManieil 4RIAOTCA MOKAZAHUA CYeTIH-
Ka B HRYaXe KaxXAoro MeCHHa ¥ CTOHMOCTE OJHOIC KHI0BATT-H1aCE.



§ 20, PafoTa c guanaagHamy. OTHoCUTENEHaS aapecanus 119

—y PaboTa ¢ ananasoHamm.
§ 20 OTHOCUTEeNLHaRA
agpecayus

OcrogHble meMu napazpaa:
% YN0 makoe duanaion {6ROK);
a Gyricyuu ocbpabomru duanasiong,;
s NPUHYUN OMHOCUMenvHolt adpecayuu;
a COPMUPOBKa mabaliybl,

Yro Taxoe guanazon (6m1ok)

TabauyuEble ITPOIECCOPHl NOIBOAANT BEIIOIHATL HEKOTODHE
BBIYHCAEHHA ¢ LeJOH Ipynnoli AveeK, HASHBAaeMOH THAIA30HAM.

g N A ot B RETS e m e s e e e ————— . et e aha o mam s . Y T TH P

3:~ Nuanaszon (610K, dhparment) —
4 -.j':::!u' nwdad IPAMOYronbHas 4actk Tabamirsl.

O0ruHO quanazodH oGosHavseTcd HMEeHAMH BepPXHeH JIeBOH M
HUKHEIl NIpAaBOH AYeeK, pasfeleBHbIMH ZBoeTodnem, Hanpu-
Mep, B Tabi. 4.4 1HATAa30H, COCTOAIMI M3 BRIYHCIASMEX AYEEK,
oboamauaerca cneaymoniuM obpazoM: E2:¥6 (B Tabn, 4.4 on BEI-
JeneH TeMHEM PoHOM), MUHUMAIBHEIM AMANA30HOM HBNACTCH
ooua geeiika TAGIHITEL.

Dyrxnun o0padoTEH AHana’oHa

B ka)xzoM TabaHYHOM HpoLeccope HMeeTcHd Hesslii Habop
(PYHKLUZHA, TPHMeHASMBIX K IHANA30HAM. JTO CYMMUPOGAHUE
yncen (CYMM), BXOQSIINX B AUANAZ0H, 8bINUCAEHNE CPedHe20
anavernun (CPBHAY), naxomdernue maxcumaavnoze (MAKC)
nunumansiozo (MHUH) snavenun 1 nekoToprle gpyrue. Taxue
GVEXHNH HASBIBAIOTCH CMAMUCIMUYECKU ML,

ITpepmono:uM, 4TO B KoHIE patouero gHA HeobxozHMO MOA-
CUNTATE BRIPYUKY, NOJAYISHHYIO B4 LeHL 0T OPOXAMI MOACYHEIX
npoayKToB. 1A 2rore B Tabauue 4.3 HYKHO NPOCYMMKPOBATE
BCe unena 13 nuanasosa F2:F6. lIvers PyHKIUA CYMMEDOBAHNA
obozuavaeren crosom CYMM. Torna my:xuad HaM Qopmynaa 3é-
numeTea Tak: CYMM(F2:¥6). Ona oGo3HauaeT cregyoniee:

CYMM(F2:F6)=F2+F3+F4+Fb+FG.
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3amuiieM GOpMYyAYy CYMMHPOBAHMA B A4elKy FT, & B A4eliKy
E7 — rexcr<«BCETO:». Peaynrrar — B Tabdx. 4.95.

Tadauna 4.5. Tabnuiia ¢ BpINHCIEHHEeM CYMMAaPHOM BBIPYYKH

A B C r E F

1 TIpoxyer IIema  Ilocrasneso Ilpoagano | Ocranoce Bmpyqrca.
AR T
3 Cwemana 10,2 85  i70 15 714

4 Teopor 18,5 125 110 15 2035

5 | Hozypm | 5,4 25{.). | _. 225 25 1215.
L R b

7 - | . BCETO:; - 6648

TabdbawuHLIe TPOIeCCOPL] II03BOJAMIOT MAKUNIYAHPOBATE C AHA-
[IA30HAMY 3MeKTPOHHON Tabiauuwl, K onepauyuaM MOHURYIUDO-
8AHUA OMHOCAMCA: yOanenue, 6cmasKa, KOnUPosaHue, NEPEnoC,
copmupoéra duanadonos madauyst. ITH ONEPALMH BBIIIOJIHAIOT-
cd C IOMOILBIO Komand mabauynoezo npoyeccopa. OOLiUHO aTU
KOMAaHJABI HOJb30BATENE BEIOMpAET HI MEHI? KOMAND.

IIpHHIMI OTHOCHTEIBHOH agpecanyy

Kazanoce 6ul, B pe3yaLTaTe TAKHX MAHUNYIAOUI paclueTHEIe
GOPMYABI MOTYT CTATE HEBEPHBIMH, TOCKOJALKY H3MEHATCA anpe-
ca nepeMeLleHHBIX Ha HOBOS MecTo A4yeeK, robni TAKOrG Ee npo-
HCXOAHIID, R 3MEKTPOHHON Tabmune peani30Bal RPUHYLUIL OMHO-
cumensnoil adpecayuu.

e ———— PR . e A g o el

. “-:i.,_ ; CorsacHo DPUHLHOY OTHOCHTEABHON agpecanu,
- "ﬂ .Y agpeca SICeK, HCIOJb3VeMLle B PapMynax,
" 4% ompexeseHbl He alConoTHO, & OTHOCUTE/IBIHO

AYEKH, B KOTOpPOR pacnonaraerca GopMyaa.

CregcTBieM 3TOIC NPHHLMAIIA ABAICTCA CASAVIOLEe TPABHIIO!

B

Y - Bcaroe MaMeHeHHe MeCTA PACHIOI0KEHEHT
J QropMyAIbI BeAeT K apTOMaTHYECKOMY H3MEHEHHIO
E e azpecoB sueeK B 3ToH dopmyne.
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I[HostcHEM CKasamHoe Ha npHMepe. IlyeTh OpH NOATOTOBKE
Tabaunbl ANA pacdeTa IPOAAKH TOBAPA HA CHIVIOLIHI JeHb
BAAZesen MaBWIbOHA 3HAST, UTO B 3TOT JeHh He BYZVT NMOARO-
3HThHCA cMeTaHa U Teopor. 1losToMy gBe COOTBETCTBYHOILNE CTPO-
KH #3 Tada. 4.4 MOXKHO VIAAHUThE. JTO JAeJAeTcd ¢ DOMOIILID
KOMAaHAbl

YOAJIUATE A3:F4

Ha MecTo yIaAeHHBEIX CTPOK CIBUTAIOTCH CTPOKY cHU3Y, B pe-

ayneTaTe Tabdauna npeolbpazyerca K EBHAY, HDOKA3&HHOMY B
1aba. 4.6.

Tabanua 4.6, Tadauua Moclke yIaJdeHHA ABYX CTPOK

s 8 e o & s
1 Tpogysr Iewa Ioorapreno Ilpogano | Ocratocs Brpywsa
T T v
R R R
e e s e

O0paTHTe BEHUMAaHHe HA JBe [IOCNeJHNe CTPOKK. B nmpucyTCT-
BVIOIINX B HUX QopMYIax H3MeHIINCE aapeca FueeK. 34ech ObLI
y9TeH CIBUI Ha ABE CTPOKU BBepX; ¢cpaboTan DPpUHLHII OTHOCH-
TeALHOH aJZpecainH,

CopTHpoBKA TabaIuuBl

HonyeruM, BAaxeAel] TOProBOIrG MNABHJIBOHA XO04erT Y3HATH,
KAKUEe TOBaph! NOnNpaviorca Hamboapmum cripocoM, Haa aroro
ACCTATOYHO VIIODAAOUNTE CTPOKH TalMHIBL 10 YORIBAHHUK YHCE
B cronbue «Ilpomawos. BoasimumHeTBO TablMYHELIX IIPOLECCOPOB
NMORBOJAKT POHUBBOIHTE COPTHPOBRY (ynopagoueHue) Tabaunbl
00 KaroMy-iIHOo npusHary. s Hamlero npuMepa (opMEpyeTca
KOMaHJIa TAROI) THIIA:

COPTHPOBATE CTOJIBEL] D ITO ¥YBLIBAHMIO

IIpumMened e 2T KOMAHABL K Tabia. 4,5 8 pexumMe o100paxe-
HEA 3HAYMECHWH AACT Pe3yabLTarT, Noxa3aHHBIN B Tabn, 4.7.
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Tab6muna 4.7. PeayneraT copTHpPORKH TabaHIEI 110 cToabuy

«IIponanc»

A B C . D = E F
1 f['Ipo,er*:" ‘1lena TocTaBREHO . Hpé.ﬁ;ﬁﬂa Qcrazocs Bmpy'-u«:é: "
2  Hoeypm 5,4 250 225 25 1215
3 Teopoz 18,5 125 110 15 12085
4 Monoxo 20 100 -100 0 2000
5 Csemana 10,2 85 T 15 T14
6 . Cauexu 15,2 -50 45 5 684
- | . o eEre: 6EAd

Orciona BHILHO, uTO HAHCOAEIIMNM CHOPOCOM IIOJAL3YVETCH
HOTYPT, & MCHBIIE BCelo MOKYNACT CIMBKH,
Jra xe rabnuia B pekime oTobpaKeEna GopMya — Tadn. 4.8,

Tadauua 4.8. Orcopruposannaa tadamia B peixime oTo0paxke-

HHA GopMyn

A B - o . D . B F
1 Hpb;gym IHEHE-HDGTaEﬂEHO'Hpﬂnai{ﬁ” OCTMDCL;Bmpqua o
2 Howypm ‘54 .250 225  =(C2-D2 =B2*D2
3 _'Tsapdé"":18';"5""?_"125 "7 110 =C3-D3 =B3*D3
4 Monrono ; 20 '51'00' 100 =C4-D4 =B4*D4
:IS-tICIMémEﬁa'Z111;'2"'?'85 IR PO T_=_(55—D5=B5*D5_
6 Cmexu 152 50 45 i=C6-D6 =B6*D6

. o : " BCETO:  <CYMM(F2:F6)

Cizoba cpaboTan NPUHOMI OTHOCHATEILHOM agpecanmun. Pop-
Myﬂ]’:-.[ HB3MeHAINHCE B COOTEETCTBHH C HM3MeHeHHEM MECTDP&CHD-
JIQKeHHS CTDOK.

) KopoTxo 0 rnasHom

Huanmazon (6aok, gparmedT) Tabaunel — 5T¢ amwbaa ee 1IpHA-
MOYIOAbHAA YACTh {B TOM UYHCJe UACTH CTPOKM, MacTh CTOJOUA
MIN OJHA Avelxa).
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A BLIDONHEHENS PAacHUeTOB ¢ YUCACBBIMH (GparMeHTaMH
HCIOJIb3VIOTCA  CTAaTHCTHYeCKHe (IVHKIHKM. CYMMHPOBAHHE,
yCpefHEeENe, HaxomIeHne HarOonbllero 1 HAMMEHBIIET0 3HAYE-
HIH H AP.

C pparmeHTaMz TabNHNIBEI MOKEC MIPOH3BOIUTDE ONIEPALMNA ME-~
HUNYJIMPOBAHHA. YAAJNIEHNE, BCTABKY, ITEPEHOC, COPTHPORBKY.

IIpUEOHNO OTHOCUTEILHOH aTpecallHi; ajpeca sIeeK B HopMy-
JaX onpefleneHnl He aOCOMIOTHOD, 8 OTHOCHTEARHO MECTOHAX 0K AL~
HusA ToH dopMmynawpl. CleicTBHe: DPH MepPeMELISHEIH BOPMYIb
B EPVIVI0O AYEHKY COOTBETCTBYHIONM 00pa30M H3MEHATCH ag-
peca AMeeK, cojlepKallueca B Hefl,

Bonpocsi ir 3adakus

1. Yro rakoe guanazor? Kak ou oGosmagaerca?

2. Kak¥e BEMMUCHEeHUA MOMHO BEIFIONHATL HAA LeAbIM IHAIAIOHOM?

3. YTo noruMaeTcH 10 MAHHAYIRPOBAHUEM ZuanazogaMy IT7?

4. Yro Takoe NPUMHIHI OTHOCHTeABHOK agpecaunu? B kaknx curya-
LIHAX OH NPOABIASTCAT

3. B auesike D7 sanucana Gopmyna (C3+C5H)/D6. Kak oda n3MeRHTCH
NIpH NepeHoce 3ol HOPMYNE B #AUeHKY!

a) D8; ) E7; B) C6; 1) F107?

6. B sueiike E4 maxoaurea popuyna CYMM(A4:D4). Kyzxa oua mepe-
MeCTHTCH U KaK H3MeHMTCA OpH:

a) yaaneHUH ¢TpokHE 2; §) yaaseHuH cTPoKH 7; B) BCTABKE IIVCTOH
CTPCKH Iepel cTpoKoit 4; r) yAaTeHuy cTONOEA 3; X)) BCTABKE HYC-
TOrO ¢ronaftua nepex croadbuom 6.

7. K rabnnne «Oniara sAeKTPoOaHepTER», IOIYYeHHOH IPIL BhinOXHE-
HHH 3aTaHnd 6 us npezpipyuiero naparpada, 106aEnTe pacyer Boei
BRITLIAYUEHHON CYMMEL 33 TOT.

8. K rafnuue M3 npegelayiiell 3a1auy xo0aBETe PACYET BLIIAUCHEON
CYMMEI JeHer 3a KaXapliM KBapral (KBapTan — 3 MecAua).
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Adenoeas rpatpuka.
i § 21 YcnosHas

PyHKUUA

Ocrosnbie ments napazpada;
w ZpaunecKue GOIMONHOCTIU MADAUNRO20 NPOYECCOPE,
s munet Guazpamr,
s YCAOBROR PUHKULR.

Ipadimyeckne roamoxHocTr TabauaHoro npoueccopa

3aMeduaTenbHEIM CBOMCTBOM JEKTPOHHBIX TabMHI ABNHETCH
BO3MOMKHOCTE Mpaduiecroro IpeAcrapieang YNCA0BOR HHDOD-
MAaIuK, cogepskaleiica B Tabaue. na aToro cywecTeyeT cre-
TRATLHLEIN epdduveckuil pewcum paboTH TabAWMYMEOTO NPOTECCO-
pa. M'padpuxn 0pEIal0T HaMNVIAZHOCTE YHCI0BRIM 3ABHECUMOCTAM,

Tunbr guarpamm

TadruquLie NPOIECCOPsl Zai0T BOZMOKHOCTE MMONYYaTh ¢CaMble
pas3nuyEble POPMEI JHAMPAMM K TpaduKoB. HuXe Ha pHCYHKAX
NIOKA3aHbl JEA THIIA JHATDAMM: Kpy2oeds Ha pHc, 4.1 1 cmonb-
yamas 5a puc. 4.2, Mexogubie e HHEIE I8 9TAX JHETPAMM HIB-
JAeKAIOTCA H3 OAUHAKOBEIX guHanasoHos Adeek A2:A6 u D2:D6
TabanL, U3 npeanyiiero naparpada. Ilepeeli fuanasoH cogep-
KUT HA3BAaHUA NPOJYKTOB, BTOPOM — KOJKHYECTBC NPORAHHEBIX
eIUHHAD, KaAcro npogyvkra. s gumarpaMm cpazy BHAHO, 4YTO
HAUGOABIINM CHPOCOM ¥ DOKYIATedeH HMONEIVeTcs HOTYPT.

250 1

2010 4

150 +

Puc. 4.1. Kpyrogaa Puc. 4.2, Croxlyarana gHarpaMma
AHArpaMma {ricrorpamma)
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Kpyroeyio aHarpaMmy oOBITMHO MCHONBIVIOT B TeX CIAYYaAX,
KOTHAa HY#HO IIOKA2aTE, KAKYI0 YaCTh QT LeJoro (Kpyra) cocTas-
JAAOT OTZeJNbHEIe BeTHIHHE {¢ceKkTop:l). Cronduaras guarpaMma
(rucTorpaMMa) No3BoJISeT HATJASAHO COIIOCTABHTL MEeXAY codoif
OTAeAbHEIC BEAHYHREL,

Yenosaad pyHKIINg

ITporonyxumM oOcyxIeRHe sagayu 00 ydere IpOKaKy MONOU-
HbIX IPOIVKTOB B TOPI'OBOM IABRJLOHe. B cxyyae ecnd TOT HIH
MHOH NPOAVHET TPOIaH NOAHOCTLI0, EeoOXOAUMO OPraHy3oBaTh
ero 1104803 B TOProBeIA HABHAL0H, Y T00Rl OTPASHTE 9TO B 3AEKT-
poHHOH Tabaune, Zobasun B Taba., 4.8 HoBuii cToaben ¢ rasBa-
uueMm «[foascs». B gueiikax sroro cronbna OyHeT BHICBEYHBATH-
cg cnoBo «Jlay, ecnu IO/ BO3 COOTBETCTBYIONIEro IPOLYKTa Heob-
XoguM, M <«HeT», ecnd NpoAYKT MNOABO3UTL HEe HAaJAO.
PasyMeercH, sHaueHHA «la» unu «Her» TaSAUIHEIN Npolleccop
JOJKER ONpPeReNrTE CaM aBTOMATHYECKH.

Hna pelleHa 33Ja49H BOCIOAB3YEMCA YCnoenou pynxyuei.
OOl BEA YCNOBHOM QVHKIHE CAeXYIONIHI:

ECIIH(<yenoBre>~; <BrIpamkeHuel>; <pripasKemue>)

<¥CHOBHE> — 2TO JOrgyeCKoe BHIpaKeHHe, KOTOPOE MOMKeT
npuauMmate 3HadeEne MCTHUHA unmr JIOXDB. C noruveckmumu
BhIPE&KeHHAMH Bhl TO3HAKOMHJVMCE B TJake 0 Dazax JaHHBIX,
B anexTpoEHEIX Tabannax OHM MMEIT TOT e CMBICA. <BhIpa-
deHre 1> M <BripakeHHe 2> MOTyT ObITH UMCIAMH, GOPMYIAMH
HIHM TEXCTAMU.

YenopHag VHKOEA, 3alUCAHEAS B AYelKY
~ TaGmuue!, BLIIOAHACTCA TAK!
%“a ‘Y9 ecanm <YCJIOBHE> UCTHHHO, TO 3Ha4eHHe ASHHOMN
g %;_’ AYeNKH onpelelnT <EBHIpAXMeHHe 1>,
E IIPOTHBHOM CIydyae — <BHpameHue 2>,

o
.
h\-;s -

B HameM caydae yC/JIOBHE O3HAYEET NMPCBEPKY Ha PaBeHCTEO
HYNK KOJHIeCTEA OCTABUIEIOCH NPOAYKTA. B KadecTBE BhIpaHe-
Huil 1 y 2 BRICTYnaoT TEKCTOBLIE KOHCTaHTH «Jla» u «Her»,

Ilocse BHeceHHBIX M3MEHEGHUI YYETHHIM MOKYMEHT IIPHMET
Bl A, MpencTABIeHHLIN B Taba. 4.9 (8 peskume oTodpaxkerusd gop-
Mys} u B Tabn. 4.10 (B pexknMe orobpaKeHEUd 3HAYSHHI),
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it KopoTko o rnaBHoM

o i,

B coepeMeHERX TAOIMUHEIX [IPOLECCOPAX PeANH3OBAHA Jel0-
Baf rpadidKa’ BOSMOMKHOCTE HOCTPOCHUA AMATPAMM ¥ rpadHKOB
10 YRCJI0BLIM XapdbIM B TabiHue.

YcnoBEag PYHKIHA UMeeT cAeavOuil dopMar:

ECIIA(<ycaopue>; <BhHpaxeHuel>; <prIpaKeHHe2>)

31ech <yCJIOBHE> — JIOHYECK0e BhIpaKeHue, Ecan <ycnosme>
HCTHHHO, TO 3Ha4YeHHe AUYeMKN onpejenfAer <Rulpa)eHusl>,
eCHIH JOXHO — <BHpaXKeHHed>,

2 Bonpocs! u 3a8anus

- - . vl Ay,

i. Yro Takoe menoeaf rpaduka’

2. Kaxon png uyMeer venoenaa dyvaxugusa? Kag oHa mnoanaerca?

8. Ha ocuosanuy tabauunl «Onnara sieKTposHeprun» (sajganne 6 us
§ 19) nocrpoiite cTonbUATYH AMArPAMMY, OTPAKAIOIIVIO eKeMe-
CHYHLIR PACXOJ SJEeKTPOSHEDPI'MH B TeYeHHe roja.

4. Ilo rabiune «Onnara 3aneXTPOIHePruu: ¢ go0aBiIeHHBIM DACcYeToM
BRINJIAYeRHOH CYMMBI ZEHEr 32 KamMALIH Kpapran {3afgaHue 8 Ha
§ 20) monyarTe KPYroBYID ZUATPAMMY, OTDAMKAIOLIYIO OTHOCHTEIE-
Hbill PA3MED BHIILJIAT B HAKAOM KBapTAaJE.

5. K rabmuue «Onnara saeRTpossepriis» A008BETE DACUYET CpesHeMe-
CAYHON NNaThl, A TaKKe NPUAVMaHTe B peanusyiite criocod rogcye-
T4 KOJIHYECTBR MEeCANSB, IIJATA 38 KOTOPEIE OLIIa BRIIIE CPeXHeMe-
CAYHOA,

Noru4deckue yHKUUN
n abCconTHLI
appeca

OcnoeHule Membt napazpaga;
a SANUCH U GBRGIAREHUE NOLURECCHUX @URRUYUL,
x aldcorrimnuuie adpeca,
s DYHKULUS gpemerl.
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3anuch M BEIIMOJIHEHHe JOrHYecKHX (hyHKITHH

ITpogonmuM COBeplLIEHCTEOBAHNE TAGIHIEI yHUeTa NpOJaXKH
MOJIOYHEBIX NMPOAYKTOB., B YCIOBHHE IIOABO3A TOBADA KeJaTeNbHO
yueCTh CIeAyIollee 06CTOATeNsCTHO: 0 BO3UThL TOBAD HE MMEET
CMBICKA, eC/Id TOProBBIH IABMJILOH 3akaHuHBaeT pabory. 3T10
TOXEe MOMKHO LIpeLYCMOTpeTh B 3JAeKTPOHHCH Tabanue, dyelky
E9 6ymeM HCHOAL30BATE A8 XPaHeHHS BpeMeHH (B dJacax),
OCTABIIEroCHA XC KoHua pafouero ZHA. YCJIOBHe IIOABO3A TOBapa
cDOpMYyAHDYEM Tak. mosap nodeo3umb, eciu 0CMasueecr €z0
Koiuvecmao pagHo nyario H 0o wonuya pabovezo JHA OCMAAGCH
Soable 0eyx Hacos,

IIpn sanncu chopMyAnpPOBAHHOIC BLILOE YCIOBHA B (opme
JAOPHYECKOID BhIP&KEHHA AOJIKAR OnITh HCOOML3I0BAHAE JIOTHYE-
ckasa oneparina M {(KoABIOHKINMA, JOorHdecKOe YMHEOMEHHE). Pa-
Goras ¢ 0azAMH J&HHbBIX, BhI IOZHAKOMHIHCE C JOIHMYECKHMH
OTIEpanUAMBE. OJHAKO B DAEKTDOHHBIX TaOIHIAX HECKOABKO
HHBIie IIPABHJAA JaNHCH JIOIMHYeCKUX BHIPpAMEHHI, cofep:xalqux
JOrUYecKne OUepaiiiin.

[ e e - —_—— _— e LTI -

: <oxb. D oNeKTPOHEBIX TAONMIAX JOruvecKue onepandu
| 475 (4, WY, HE) pacemarpusaroTes
U A% gak morHyecKue QYHKITHH.

Hanpumep, soruyeckoe BRIpaXenye, KOTOpOe IPHMET 3Have-
Hpe MCTHHA, ecam BHIOONHUTCA cQOpPMYIHPOBAHHOE BHILE
YCAOBHE IOABO3A TOBApa, IMUIeTEs CAefyioliuMm cbpasoM {fuaA
BTOPON CTPOKHK, T. €. AJA HOr'ypTa).

H(E2=0; E9>2)

Ilepex cxo0xamMy CTABUTCHE HNE JAOIHUecKOW OIepalnr
(pyHrHA), & B CKOOKAX — JOrgdecKHe onepaHH.

CiregoBaTe/IibHO, Telepk yoJoBHAA GVHRUHA B Adeiike G2
AONKHE BHIAALeTh TAK!

ECIAM(H(E2=0; E9>2); "Ha"; "Her")

Ho B 210l dhopMyJie TANTCA ONMACHOCTH, BaM yXe H3BeCTHO,
YTO IPH JOO0LIX MAHHNVIALHAX ¢ TaOIHIel, CBA3AHALIX ¢ lIepe-
HOCOM (OPMYI B APYTUe AUelKu, IPOUCXOANT USMEHEHHE ajpe-
COB IepeMeHHbIX. PaGoraer NpPHHIHI OTHOCHTENBHOM ajgpeca-
puu. OZHAKO B JAHHOM cayuae ajpec A4edkud E9 He jomxeH Ha-
MeHATREeA B QopMmyie. Muaye ropops, sToT agpec ZoJLKeH OBITE
He OTHOCHTRILHEIM, & abconromuusim,
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AlcoaoTHEIE agpeca

B 31eKTpOHEHRIX TalJIHIAX CYIHEeCTBYET CHOCo0 «2aMOPaXKHBA-
HuA» azpecop. Ha «3aMOpOKeHHLIN» B opMyse agpec g2eiiku
He PAcOpOCTPAHAETCS ITPHHIMEI OTHocHTenbEocTH, O6RIYIo 414
oT0il LenM HCIoNBpayercs 3HAYOK «$». MOXEO «3aMQpO3HTH»
TONBLKQ HOMEp CTPOKH WJIH TOJLKC HMA cTONbIa. YTOOLI ¢HenaTh
afCOMIOTHRIM (HeHM3MEeHHSHIM IpPH Ji000M mepeHoce (GOPMYJIE
B Ta0nmume) agpec AIeHKH, HY/XKHO 3HAK «$»% IIHNCATH JABAEBI
FEF9.

Teneps NoMXKHO OBITE NOHATHO, YTO YCHIOBHYIO PYHKLUIO, pe-
IRIOUIVIC BONIPOC O IOZBOSE TOBApa, CAeRVeT BAIHCAThE TaK:

ECIM{JI(E2=0;3E$9>2);"da";"Her")
PDyHEINA BpeMeHR

Ocranocy obeyauTs GOpMyAy, BRYHCAAIIYI0O KOJJLHAYECTEQ
BPEMEHU, OCTaEBIlleecq 00 KOHLA pabodero aEda. MokHo, OCMOT-
peB Ha YACH, BDYYMEVIO BCTABHMTh 2T0 BpeMa B Huediky E9, Ho B
COBPEMEEHEIX TAOMMYHEIX [[POLECCOPAX CYHISCTBYIOT CIEDHAJL-
Bble QYHEOUU ((PYEKIHU BPeMeHH), TO3BOJAIOIINEG MNOJAVINTE
TeKylilee BpeMd. 9T0 BOSMOHO OIarofapfa TOMY, 4YTO B COCTAS
annapaTHOH Y4C¢TH KOMIbMTEDOE BXOLHT maliimep — BHYTDEH-
HMe Yachl KOMILIOTepa. Hean pabouni zeHb 3akanunpaercqa B 20
4acoB, TO HopMyIa AoKHEA 6T Takoi: 20 - TEKVIIYIY YAC.
IIycre, HanpHMep, PYHKOHA OXpeZe/eHRA TEKYINEero 1aca 3amH-
celpaercd Tak: JAC(TIATA( ).

ITocne BHecerMa M3MeHeHNH TA0IHLA B pexXuMe 0ToBpaie-
HUA (poPMya 1pumMeT BHA Tadk. 4.11, a B pexuMe oTobpakeHns
anadeguyl — Taba. 4.13,

OGpaTtnTe BEMMaHue Ha TO, uTo 13 1adbia. 4.12 crexver, 4ro
MOJIOKO YK€ 3AKOHYHJIOCh, HO IIOAEBOSHTHL ETO HE CIeAYeT, TaK
Kak A0 KOHIA pabtodero AHA OCTANMOCE 2 4aca,

23t KOpOTKO O FnaBHOM

Ilpn samucH MOrHYeCKHX BhIPAKEHHH MOKHG DGAB3GBATHLCH
noruyeckuMu onepanuamu: W, UJIH, HE. B saexrpoHERX Tab-
JHITAX NOTHYECKHe ONepalyl YIOTPedIATCea KaK GYHKINN.

BoaMOMXHO «3aMOPaKHBAHHEeY aJPECOB HYEEK, HCIOIb3Ye-
MEIX B opMyJaXx. «3aMOpO/KeHHBIH» ajgpec ¢raHoBuTcA adco-
NKTHLIM, T. €. HA HEr0 He PACTPOCTPAHAETCA NPHUHIIHI OTHOCH-
TeILHOR A/peCalH.
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? Bonpocki u 3adakus

1. Kak B ameKTpoHHON TabnHne PeanmsyOTCH JOrHYecKe ONMepalyu
IDH 3a0HUCH YCIOBHEIX (PYHKUMHT

2. Yro Takoe abcomroTHHIR aapec?

3. B rafnute «Onnata snexrposHepruue» (3aganue 6 ua § 19) me-
NONESYHRTe a0CONIOTHRIA axpec AaA fUYelKH, XPaHAlleHd CTOIMOCTL
1 xBt ' 4 2MeKTposHePTHH.,

4, B rabnume «Onaata sIeKTROIHEPrdHs HCIOJb3IYHTE CIASAVIOLIEee
IDABHJIO0 ANA NOACUETA CYMMEI OILTATHL! eCJI ¥3PACX0oJ0BAHO He Do-
Jnee 100 XKBr - 4, 7o uena 1 kBt - 4 pasHa 50 KolU.; ecan Uspacxo-
sosac Hoaee 100, xo meree 300 kBt * 4, To uena — 60 xomn,; ecan
uapacxoAoBaHo He MeHee 300 kBr + 4, To mexa 1 xBr + 4 pagma
79 xon. HetronpsyiiTe norwdeckye GyBEKOMH.

ONEeKTPOHHbIe TAGNUULI
§ 23 ] v martemaruueckoe
MoAenupoBaHue

LR IR ST P

Ocrogrvie memyt napazpaga:
B MIMeMAMUYECKAR MOOEAD;
B 3Mans MAMEMAMULECKOZ0 MOTCIUPOBAHUA HA KOMNLIO-
mepe,
S npusMep mamemamuveckozo moderuposanus 6 3T,

MaTemMaTmuecKkas MOARIb

970 TaKk0e KOMIOLIOTEPHOS MAaTeMaTHYECKOe MOZCABPOBAEAE?
CuoRa mepHeMCR K TeMe MATEMATHYECKOTD MOACNEPOBAHET, 06-
CYRIeHNe KoTopoli Opino HAYaTO B § 9. PeanbByI0 cucTeMY, nid
KOTOpOM cOo3[aeTcH MATEMATHYECKAS MOJedb, IPUHATO Ha3EI-
BATh 0D'BEKTOM MOJenupoBaHuA, QO0BeKTAMH MATEMATHYECKOTO
MOZEJIHPORAHHA MOTYT GbiTh HEKOTOPBI€ KOHCTPYKIHH, HAIDH-
Mep, KeJe3HOTOPOKHKIN MOCT MIH Kopaliah; IpHpoAgHLIe OOheK-
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ThI, HANPHMEpP MECTODOMKICHHe MNOJAe3HHX HCKONaeMEIX, BOJO-
XPAHMJIHINE, & TaKsiAe HPOIecchl I ABJICHUA, IIPOHCXOAAIINe BO
BpeMeHM, HANDPHMEDP B3JET KOCMHYECKOH PAKETHI ¢ KOCMOZPO-
Ma, N3MEHeHHe NOrOAMBIX VCJIOBHI B ONpelejeHHod reorpadn-
yecxoll TOYKe, M3MEHEHHEe CO BpeMeHeM YHCAEHHOCTH OIIpene-
JIGHHERIX MOIYAALMHN,

H7xa aoxefl MOTYT OKasarhed >KUBHeHHO BAMKHBIMH MHOTHE
BOTIPOCLI, CBAJAHHBIE C 3THMH 00BeKTAMM M Ipoleccamu, Ha-
IpHMep: HA KaKoil BLICOTe paKeTa HOCTHIHET IDepBOil KoCMHye-
CKOIt CKOPOCTH M BBIZAET HA opbHTY CHYTHHKA 3eMJIH; A0 KaKoi
[IpeleNbHOM TeMIEpaATYPEl Harpeerca ee ofomouxa? Kakoidl mo-
seT OLITh MAKCHMANBHAA HarpyskKa Ha XKeJeSHOZOPOMHHBIH
MOCT, NIPH KOTOPO He 6yZeT NPORCXOAUTh €T0 paspyinenne? Ka-
KM OyJeT YPOBEeHE BOAR B BROJOXPAHHAHINE B TeX IOTNOAHBIX
VCAOBHUAX, KOTOpEE IpejicKazbiBaloT MeTeoposoru?! He BuiMper
A LAHHAA IONVIANNUL KHBOTHRLX Ieped CTO JeT?

Ha 271 Bonpochl KeXaTenbHO NOAYYHTE OTBETHL TeOpeTHye-
CKHMM TyTEM, NOCKOALKY SKCICPUMEHTAILHEINA nyThk MHbo He-
BO3MOMKEH, AN00 OH BO3MOXKEH, HO onaced. HanpuMmep, npu ne-
peETpy3Ke MOCTA MOMKHO €TI0 PaspyLINTh, IPH IeperpeBe Kopaoy-
€A PAKeThl €€ MOXMHO CXKEYh; 8 IKCHePHUMEeHTANBHO IPOBEPHTD,
UTo HyAeT ¢ HoNylanueld KMBOTHRIX Y€pea CTO JieT, HeBA3MOMK-
"o, B nofofHEX CUTYAHHAX HA DOMOINE YEJOBEKY HDPUXOAAT
MATEMATHYECKOR MOZEJAHDOBAHHE M BHUHCIUTEALHEE 3KCIe-
PHMEET.

Jdranel MATEMATHILCKOTO MOACANPOBAHNA HA KOMIBLIOTEPE

B maremMaTHYeCKOH MOAEAH UCIIOABIYIOTCA KOJIHYECTECHHEIE
(uHcaoBbIe) XapakTepidcTHkH o0wexkTa. HanpuMep, B MaTema-
THYECKOH MOAEJH NOJEeTd DAKETh YYUTHIBAKTCA MACCA M CKO-
POCTh: PAKeTHl, CHJIA TATH ABHIATENel, COIPOTHBAeHME ATMO-
cdepHOro BO3LYXa, TEIIOEMKQCTE 0OIIMEKHM paKeThl, BpeMH I10-
JIeTa, BBICOTAa PAKeTHl HAJ OOBEPXHOCTHIO 3eMJIH, NJIOTHOCTH
arMocdeps. Bce 2TH BeMHYNHE ¢BA3IBIBAIOTCA MeXKAY cOO0H ve-
pe3 YPABECHUA, OTPAKAKIOINNE PUBHYECKNE JAKOHBlI ABHKEHHA
Teda B BO3AYIIROH cpele, HArpeBAHM A Teja B IpOIecce TPeHi,
H3 stux ypapdeHHN, 3HAA OfHHA BeJWIHMHBI ~— HCXOZHBIe IaH-
HBIE, MOXHC BBIMHCIHTL JPYIHe BeTAYAHE — pedyabrarsr, Ha-
IpAMep, 3Has MACCY PAKeThbl, CUAY TATY JBUTaTeNel, CKOPOCTE
CropaHnud TONJNHBA, KOBQPUIIMEHT TpeEHsS BO3YXa O KOpPIye,
MOMHO BRIUMCIXTE, KaKol Oyzer BRICOTA M CHOPOCTEL PaKeTHl B
ASHEBLT MOMEHT BpeMeHH, a TAKXKe TeMIepaTypa oBINBKY pa-
KeThl. UacT0o TaKHe PpacdeThl OBIBaeT TPYAHO OCYINECTBHTE
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BPYMHYIQ, M TOTAA MCOOJB3VIOTCA KOMIOBHTEPHBIE METOLLI pe-
HIeHHHA 3aja4l.

PeanuzoBaHEa® HA KOMOBKTEPE MaTeMaTHUICCKAR
MOAES/]L HA3BLIBACTCA KOMILIOTEPHOI
| i MATeMATH4eCcKOH MOZENbIo, & IPOBeACHHE
'. { ¢ ;¢ pacyeTos ¢ NOMOMIBIY KOMIBIOTEPHOR MOJenn
&P~ ¢ LeNBI0 NPOTHOSMPOBAHUA IOBEKEHHA
: MOZENHPYEMOil CHCTEME! HB3hIBAETCA
BRITHCIHTEABHLIM IKCHEPHMEHTOM,

Takum obpasom, 3TANB KOMIBIOTEPHOrNO MATEMATHYECKOTO
MOAEIMPOBAEUA CIeAYIIIe;

1) BLIflesieHMe KOJWYECTBEHHRIX XaPAKTEDPUCTHK MOAeJHpye-
MO CHCTEMELI, CYLIECTBEEHEIX AJA pellaenMoil 3aNati;

2) moJydeHUe MaTeMaTHUeCKHX cooTHOweHMHE (dopmyn,
VPaABHEHRIl, cHCTeM YPaBHEHEHR I IIp.), CBASEIBAIOILNUX TR
XapaKkTEePHCTHKH, '

3} onpenenerue cooco0a pelleHHA NOAYIeHHOM MaTeMaTH™Me-
CKOI 3aJaTH ¥ PealH3alnd ee Ha KOMILIOTERe ¢ IOMOIILIC
NPHEKJEIHEIX IPOTPAMMEBIX CPeZCTB HJH Ea A3bIKAX Ipo-
IpAMMKEPOBAHUA;

4} pelleHHue NOCTARIEHHOH 3aJa4YH IIYTeM TPOReAEHNA BhIYHC-
JHTEeARHOTO JKCIepPUMEHTA.

B pesyavmame gblNucIUMEAbHOZ0 FKCNEPUMEHNA MOHCHO NO-
AYLUMb NPOZHOI nogedeHUR uccaedyemoli cCUcCmemut, SHLACHUMDY
BONPOC O MOM, KAK UIMEHEHUE 00HUX XAPAKMEPUCINUKN CUCHE-
MbL OmMpasumca na dpyeux,

OnguM U3 BHAO0B DPHKIARHLIX NDPOIPaMMHIIX CpefcTB, HpH-
TOAHBIX AJf PeaTH3AINH MaTeMaTHUYeCKo MOJeNHN HAa KOMILIO-
Tepe, ABASIOTCH HISKTPOHHLIE TaBIHIL.

IIpumMep MaTeMaTHYECKOro MOAEIXPOBAHHA B JT

Yame Bcero 3/7eKTPOHHBIe TA0MMIBI MCHOJAL3VIOTCA B 2afa-
Yax TAKOr0 THIA, KOTOPRle DHAR PACCMOTPEHBI B NPeABIIVIIHX
naparpadax: AJA HNOJAYYeHHH PACIETHHIX BeJOMOCTEHM, CMeT,
COPAaBOK, COUCKOB, T. €. B 00JaCTH ZeaonpoussozcTBa. OQEAKO
JICKTPOHHEE TAGMHIILI MOPYT OKAa3aThCca NOJSIHBIMH H Aad Ha-
VYHEX neigel. C uX NoMoOlns MOKHO CTPORTE KOMIBIOTEDHLIE
MaTeMaTHYeCKHe MOJNENH, NPOBOINTE BRYHUCIUTEIbHEIE DKCIIe-
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PHMEHTHI. PaccMOTPENM IpHMep TAKOI'O BRIMHCIHTENLEOrNO 3KC-
IEPHUMEHTA.

Y4eHnle YCTAHOBHIIM, YTO NPHPOCT KaKoro-aub0o BILA MEBBIX
OPTaHKBMOB 3a CUeT POoMIaeMOCTH IIPAMO NIPONOPIHNOHANEH HX
KOJIUYECTBY, a YORNE 3a c4YeT CMEPTHOCTH HMPAMO HPONOpPIIHO-
HANBHA KBAZPATY HX KOJWYECTBA, JTOT 34K0H MIBECTEH IO Ha-
spaHueM zaxona Maarvmyca.

IlycTe B OXHOM X03RMCTBE ¢OCHPAINTCA PalBOJUTH KapIIOB.
IIpexpe 4eM 3aIyCKaTh MAJAbKOB B IPYA, PeIMIH IPOBECTH Pac-
geTel. CoraacHO 3akoHy Manbryca, H3MeHeHHe YHcaa PG 3a
OBHUH I'oj BEIMHCAAETCH 0 QopMyite

AN = kN ~ gN°®.

3aecsk N — 4HCIO KAPIOB B Hawakle I'ofig, ¥ — KoahdruueHt
IPHPOCTa, § — Ko3QPpHIIHeHET CMEPTHOCTH, JKCIEePHEMEHTANBHO
YCTAHOBJIEHO, YTO AJIA AAHHOIO Buaa pwb (Kapuobl) M B ZaHHEBIX
YCIAOBHAX {COCTOAHMe BOLOEMa, HanuuMe xopMa) k=1,
q = 0,001.

Eean nmepsoHadalisHo B NpyZ sanymeso N, purf, To %3 s3axkoHa
caenyer, 94T0 KOJHYECTBO KAPIOR 4Yepes roy OyJer TakuM:

Ny= Ny + kN, - EINE)-
Yepesz zBa roja:
N, =N, + (kN, — qN%)

H Tax paaee. MoKHO BanucaTh o0MIvio JOPMYAY AN BEIUMCIE-
HYSI KOAHYecTsa prif B i-M roxy nocje KX 3aNyCKA:

N1=Nl'-—l + (kNi'l - QNEE,_I) JIAA i = 1, 2, 31---

dra dopMyaa ABAAETCR MaTeMaTHYECKOH MOIEeNbIC IIPOIEcca
pa3MHOKEHUA PRI B BojoeMe,

SaNOoNMHEM IEKTPOHHYI Tabnuoy AJ18 NpPOBeXeHHH II0 aToi
dopMyne pacueTa PROHOTO «IOTOIOBLA» B OIPYAY B Te4eHHE He-
CKONLKHUX j1eT — Tabu. 4.13.

He Hago AyMarTh, 4TO BCI0 TAaONHUY NPHXOIUTCA BBOSHTH IO-
CAMBOJEHO C KJIaBHATypel. CTpokH, HaYHHAA ¢ T-H, QOpMHpPY-
I0TCA NTyTeM KOLMPOBAHMA Tpexplayied crpoku. Ilpu sToMm or-
HOCHTEJBHEIE aJpeca H3MeHHT A aBTOMATHYECKH.

Anf nonydeHUA Pe3yJIbBTATOR NOCTATOYHO 3aHECTH B A4YelKYy
F1 neproHAYanbHOE YUCAO PLIG.
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Tabmuua 4.13. Paceer uncaa ps1d B upyay ¢ HETEPBATIOM E I0A

A B c D E F
B= 1 g=~ .0,001 N-=
Fox = Uncro psib )

=F1 + $BS1+F1-$D$1*F1*F1 .

AR Gt SBSIICR SO
 =A8+1  .=C6+ $BS1*C6-$DS1*C6*C6 .

—AT+1 | =07+ $BS1¥CT-$DSI*CTHCT
i=A8+1 - =08+ 3B$1*C8-$DF1+CE*CE

S~ T~ - RS U T RN S
L = L
ol

1 5w & om u T T T T B

Tenepk MOKHO SKCIepHMeHTHpORATE. [Ipocaenum, xak 3a 10
AeT OyJeT MEHATHCA THLJAO KAPIIOB IPH PA3HONM KONRYeCTEE Iep-
BOHAYANLHO 3anyINeEHHX DpuIb. BOT EecKoanKo Tabaum c pe-
AYABTATAMH TZHHEX PACUETOR;

k=1 ¢=0,001 k=1 ¢=0,001 N=1000

N=100

rex " e on s e
1 190 1 1000

2 348 2 1000
3 569 3 1000

4 - 814 4 1000

S aeg o ~oon
6 - 998 6 1000

7 1000 7 1000

8 1000 8 1000

9 1000 9 1000

. T o o
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k=1 g=0,001 N=1500 k=1 ¢=0,001 N=2000
Tog " Yyeno Iiuﬁ o Top Tueno pi:Iﬁ "
1 750 1 0
2 937 2 Q

g e e o - e

» 060 - .

e e g e
. e e TR

g e e
8 1000 ) 8 0

e o ;e i
10 - 1000 10 0

He npapgna au, yIUBHUTEeILHEE pedyAsTaThl? M2 DpHBeeHHEEIX
Ta0IHI CAefVeT, YTO HeBoa3MOKHO HMeTE B npyAy 2000 xapnes u
6oaee. Ecan navanegoe uyneno prrd Menpme 1000, To oHo mocTe-
negHo Oyper pactH 7o 1000 mryk 1 zanee He dyjgeT MeHATHCH.
Ecam cpasy aaoyeturs 1000 prid, 170 2TO KOIHYECTBO OCTAHETCH
HEU3MEHHEIM H B HOCNeIVIOINHE Trogbl. JeKe ecnl 2anyCTHTE
cHakanaa 1900 peib, To wepes rog ux 4ACASEHOCTE B ABa pasa co-
KpPaTUTCH, 4 3areM 8ce paBHO xo#jer ao 1000. Ecau xe samnyc-
TUTL B Ipya 2000 puid, To Tepes roa Bce OHU BHIMPYT.

Nz monyueHHHX Pe3yILTATOR PHIBOBOIEI MOIYT CHALJATE
IpAKTHYecKHe BLIBOALI. [IpuBeneHELIe BRI TAGMHIIEI aBTOMA-
TAYECKH [IOAYIAIHUCh [I0CHe HIMEeHeHHH 3HAYCHU I BCero NHIUE B
ogEOoN auelike F1.

-3, KOpPOTKO O rMasHoM

e

MateMaTH9eCcKOH MOAeNbH EaSklBaeTcAd HHPOPMAaIMOHHAA
MOJeJE 00BeKTa, BPRIPAXKEHHAA MATEeMATHYCCKHMH CpefCTBaMHU
(dopMynaMu, YPABHCHUAME ¥ T. II.).

TabruaEeRNA NTpoleccop MOKET IPHMEHATECH B KaTecTBe HH-
CTPYMeHTa NJAA MATEMATHYCCKOTC MONESIHPOBAHKA.

ITony4eHEYIO MATEMATHISCKYIO MOJelh MOHO UCI0AB30BaTE
ZAf NpOBefeHUS BHYHCJIUTEILHOTO JKCIEPUNMEHETa, BHIUHCIN-
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TeJILHEIA SKCICPHMEHT — DTO PACYETHL ¢ IOMOIIBLI0 KOMIIBIOTED~
HOH MaTeMaTHdecKOd MOJenH ¢ Helblo IPOrao3a NOEeJeHus Ka-
KO¥-T0 CHCTEMHE, ¢ I[eJLIC BRIACHEHHA BOIIpOCA ¢ TOM, KaK H3Me-
HeHEe OJHHX XAPAKTePUCTHK CHCTEMEL 0TpaXKaeTca Ha JPpyTruX.

? Banpocs! u 3adaHus

1. Yro rakoe MaTeMATHUeCKad MOJenk?

2. YT0 TaKoe BRIYHCINTEIbHAINA DKCHEPUMEHT?

3. JIporeaHTe BRITHCAUTEIABHE N SKCOLPHMEHT B Tabaulie pacyeTa Ko-
JndecTsa pold B IpyAY, ICCTABKB CREIYIOIIYIO Oelk: noynobpars Ta-
KHME BHAYSeHUA NAPaMeTpor k A ¢, TpY KOTOPBEIX KOJMIH4YeeTBO PuIO 32
10 ner moxer OBITE goBegeHo o 2000.

4, K pettennio npepuiayiuel sagayu gobasbre rpapryeckyio obpabor-

KY PesyABTATOBR: MpadGHK USMeHeHEA YHCJICHHOCTH PEID ¢ TedeHHeM
EPEMeH!.

o

é MMUTALMUOHHBIE

§ 24 | moaenn
B 3NeKTPOHHOU Tabnuue

Ocrogrble memb napazpada:
R YN0 MAK0E UMUMAUUOHKAS Modean,
s AApUMeED UMUMAYUOHNOZ0 MOJeAUPOCAHUS 6 INCKINPOHKBIX
matiuyax,

Yro TAK0S HMHTALHOHHAHT MOJENH

B mpezpigviieM naparpade BBl HOSHAKOMEIHCE ¢ OPEMepPOoM
Peasr3anHiu B INCKTPOHEOH Tadnuue MATeMATAYMECKOH MOogenad,
Cefigac paccMOTPHM IPHMeEp pPealH3alHH APYTOI0 THITA MOTE/H,
KOTOpas HEASEIBACTCH UMUMALUONKOU MOJEnvI0.

00 HMUTADMOHEBIX MOAENAX ropopuyiock B § 9. BenomuHHM
JaHHOe TaM OIpeieleHHe:

A L e L T o e ] - o e WA AT A e o o

———— e R

.+ - HMuTanHoHHAS MoOJeSdhb BOCIIPOH3BORMT IOBeJeHHE
Y% CIIOMHOM CHCTeMEl, DJIeMEeHTBl KOTOPOH MOTyT

ig BecTH ceby cayvyaimeiM odpasom. HHave roeops,

e NIOBeAeHHE KOTOPHIX 3apaHec NPeAcKasaTh HelAb3A.
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IIpeMep MMHTAIHOHHOTO MOTEINPOBABHMA B DICKTDOHHBIX
rTafaunax

Kaxk u B npeasigyuiem naparpace, opumMep E03bMeM U3 Klac-
CA MOJeJieli, ONHCHIBAIONIHA BOANIIHID NONYARIIA,

IlycTs Ha ONpEeZeNeHHOM IIPOCTPAHCTEE CHVYAIHEIM obGpasoM
PACCeJIAIOTCA KYUBBIe OPraHuEMEl. B manbHeIleM IPOMCXOXHT
Npomecc CMeHBl MOKOJeHHI: B KAaKHX-T0 MECTAaX pPAacceleHud
KH3HD COXPAHALTCA, B KAKUX-TO HCYes3aeT. JTH Npolecchl Ipo-
TEKAIOT B COOTBETCTBHY C 30KOHAMHE IBOJMHINE. 3aKOHE! 3BOJH-
IFM B ONMCAHUH MOMENH IPeJCTABAAIOTCA B BHXe GODPMANBHLIX
npasua. Heaw modeauposanus — IpocielTh H3MEHEeHRA B pac-
ceJeHHH "KHBLIX ODPraHM3MOB CO CMeHOH IoKonenni,

CrHayana paccMOTPHEM IPOCTeHINHHA BApPHAET 3Iafavu: SKHS-
HeHHOe¢ NPOCTPAHCTEO OZHOMEpPHoe, JTO 3HAWHT, KHEBLIEe OpPra-
HEEME] pacCcengioTcsa BAOAE NHHUN, Byaed CYUTATDL HKU3HEHHEOE
ITIPOCTPAHCTBO OrPAHMYEHHBIM, T, €. paccMOTPEM oTpe3ok. OTpe-
30K pa3fneilAeTcA Ha AYe#HKM, B IIpefenax KamXZo#d M3 KOTOPhIX
MOXKeT [OCENMTLCH OXHH OpraHmaM. JIoroRopMMCcH, UTO CaMBIe
KpaiHUe AYellkW He 3acenAwTcs. OHE ONpemensiOT I'pAHMILY
MUIHEHBOT0 IPOCTPAXCTBA,

Ha puc. 4.3 noxazano meproHaTaIbHOE PACCENIeHNe OPraHH3-
MOB H@a noJe, cocToameM U3 20 aueex. OpradyaMel Nocenunucs
B sqefixaX ¢ HoMepanmu 5, 8 12, Hueliku 1 1 20 zcerga JoIKHLI
6EITL OYVCTHIME,

1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20
Puc. 4.3. [leppoEavantHoe pacceaenre OPIraHHEMOB

Tenepr chopMynupyeM 3aKOHH 3BONKIME. B craefyiomem
IOKOJIEHEMH B IIYCTOH gueHKe >KHM3HE MOKeT Aubo NoABHTLCSH,
au6o geT. B xusoil aueiixe KU3IHL MOKeT IGO0 COXPAHHUTLCH,
aubo ncdesHyrhk. Ha cocTosamEMe maEHoil siveliKHM BAKSIOT ee
OuKaKIIHe coceal: ABa COCEHA CJACBA H OBA COCEZA CIPABA.
Ecau gyelika Onla JKuBas, H YHCJHO0 JXUBLIX cocenell He IpeBH-
HiaeT ABYX, TO B CAIYIOLIEM IOKOJEHHM B 3TOH AdYeiiKe »MHUIHD
COXPAHWUTCH, UHAYE MHUIHE UcHeaseT (ordiHeT ot nepeHaceie-
Hls). Ec/IM B AvYeliKe }KEIEM He OBIJIO, HO Cpejit ee coceleil ecTh
1, 2 unn 8 MUBHe AUeHiKH, TO B CIEAYIOLIEM NIOKOJSHRH B TOl
AdyeliKe NOABRTCH KHU3HE. B IPOTHEEOM caydae auefika oCTa-
HeTcH NIycToH,
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Caenver y4HUTHIBATE, YTO ¥ AUceK, PACHONOMEHHBIX ¥V Kpasd,
YWCJIG cocelell MeHblle Zpyrax. ¥ suedku HoMep 2 cocegu: 1, 3
u 4. Ho ageiika 1 rcerza nycrad, ¥ auedKy HOMED 3 M3 YeTHIpex
coceZelt ;KMBLIMU MOTYT OBITE Ee bosapine Tpex {2, 4, 9). Anano-
THTHAA CHTYVALHA V KPAHHUX NPABLIX AYeeK,

To, 970 CKA3am0 BRIIDE, €CTH MOAEIBHOE ONHACANUE NPOOecta
9BOJIOUME NONYAAUAHN. PopmaansyeM 2To ondcagne. Pacuopege-
JIEHHE JKHBBIX OPraHA3MOB ¢ AYEHKAM OyaeM KOJMpPOBATH LO-
CI€IOBATENBHOCTRIO U3 HyJdeH n equnnn. Hoak obosnavaer myc-
TYI0 AYeHKy, e[UHHNa — XUBy:0. Hanpumep, paccenenue, 0To-
OpakegHOe Ha pHC. 4.3, KOJUPYeTCa CNeIyIONMM 06pasoM:

000010061000100000G000

ObosnaanM GYKRBOH 1 HOMep A4eiiKH, & 3HAYEHHE ABOHYHOIO
qUCHa, COOTBETCTRYIOWIST0 3TON A4YeiiKe B TEKYILieM IIOKOJIeHHN,
ofiosHayuM R(n). B paccmarpusaemoM npmmepe R{5) = R(8) =
= R(12) = 1. Bece ocransHEIe 3HAYEHHUA KYEE€K PABHLI HYJIO.

JHAUEHUA KOAA B A-H AdvYeliKe ANA CAeAYIOIIEro NOKOJEHHN
Gynem ofo2madaTes S(n). BauMaTeNLHO NpoaHAIH3IKDOBAR cdop-
MYyAHPOBAHERIS BLIIIE ITPABHIIS SBOJMIOLNH, IPBXOIIM K CIeLVID-
Igen QopMyae:

Ecag 1l s B(n — 2Y+R(n - 1) tR(n) + R(n + 1)+ R(n + 2) < 8,
o S(n) = 1, urage S(n) = 0.

Jra popMyna paboTaeT AaA 3HaUeHUH n ot 3 mo 18, Beerga:
8(1) = $(20) = 0. [Ina aveex ¢ oMepamu 2 ¥ 19 B Aarnoif cyMMe
HY;KHO yOpaTh II0 ogHoMY caaraeMomy. Ho MoXEO OOCTYVIHTH
MHE&a4e, 4YTOOB! OCTABHTH CIIPABEAJHBOH ARHAYIO POpMYNY JJIA
BCEX AYEEK MKHIHEHHOO IPOCTPAHCTBA, JJI8 3TOr0 K OTPE3KY KO-
BaBuM Mo OAHOH QHKTUBHOM g4YelKe clipaBa | ciaera. Ix HoMepa
Gvayr, cooTBeTcTBEeHHD, 0 1 21. B aTHX guelixax, KaKk U B AJel-
kax 1 u 20, Bcerga 6yayT XpaHAaTLCA HYJIH, Toraa HAaNMCAEHYIO
POPMYAY MQKHO MPHMEHATL XA8 1 oT £ go 19,

Hrak, Mogenb nocTpoeHa n opMannaopala. OZHaKO HMHTA-
IIMOHHOH MOIEIBIo OHA CTAHET TOJABKO B DESYALTATE PEATE3aAllIH
C IOMOILBI) KAKOIrO-TO IPOFPAMMEOTO KOMOBIOTEDHOID CPeACTEA.
B xayectse Takoro cpefcTBa BrifepeM TaOIMIHLIA HpPOLECCOp.

Maogenpo »KH3HEHHOTO NPOCTPAHCTEA OYZET CTPOKA 3IJIeKT-
poHEON Tabaruzl, [Tepeas cTpoka — UepBoe IIOKOJCHNE, BTOpAd
CTPOKa — BTOPO€ JOKOMeHNe M T. X, Torxa HoMepa sueek GYAYT
HACHTHOHIIPOBATECE nMeEanMy cTonbios Tabaunel. Ageiika go-
Mep 0 — croaben A, aAdeika 1 — croaber B u T. 1., AYedka
21 - c¢ronGen F.
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B neppoll cTpoKe BRICTaBAAEM eIHHUUBl B AU4elKaX, 3acelleH-
HBIX B [IePBOM HOKoOneEnn. 910 OyayTr auenku F1, 11, M1. Hesa-
TTONHEHHEIE AYEITKH 0 YMOJYaHHIO IPHDABEMBAKITCA K HYIIO,

Tenepe B A4efKN BTOPOH CTPOKHE HYMKHO 3allUCATE POPMYJIbI,
Crenark 3To gocTaroyHo ofMH pas. Hanpumep, B aveiixy C2 za-
HeCTH CJAeAVIOIOVIY QoDMyIy:

ECJH(M(AL + Bl + C1 + D1 + E1 >= 1;
Al+B1+Cl+Dl+E1<=23);1;0

Hanee, KODEPyA 3Ty GOPMYay BO BECE QCTANBEBIE ANEHKH BTO-
poi# crporu ¢ D2 mo T2, nonyuasem xapTUEy pacupefeleHdd HH-
BEIX OPTAaEM3MOE RO BTODOM IIOKOJIEHHI.

UrolH NOJAYYHTE TPeThe DOKOJeHHe, FOCTATOUHO CKOIHPO-
BaTh BTOpYyI0 cTpoky (6raor C2:T2) B TpeThie oTpoky (Brok
C3:T3). Tax MOKHO IPOLAO/IKATE CKOJABKO YIOJHO.

Ha puc. 4.4 Dokazagbl pe3yILTATE HMHETAITHOEHOIO MOASIH-
POBAHEHSA TPOLIECcCa IBOMIOLHH HCXOAHOTO PACCENCHHA HHBBIX
OPraHKuaIMoB BILJIOTE 00 10-ro moxoaenma. Bee odeHb HarJAaIHO.
QfpaTHTe BEMMAaHHe, K&K JpaMaTH4HO pPasBHB&IHCh coObITHA!
B mecToM noxoseHHM HaCTYINAIO COCTOAHNE HepeHaceNeHmA.
B pesyasTare B cezpMOM MOKOJIEEMHA BBIMEPJIH BCeé OPTaHUIMEI,
Kpome kpaiHux. Mx cmacno cBoGogHOE NPOCTPARHCTBC CHEB& K
cipaga. OT HEUX NOIINA HOBAA BOJHA Ha3HI

ABCDEFGHIJELMNOPQRSTUF
S E W F O N TS A T
2 0 o0 i gLdririniign iy %’ifgl.‘l 1j00000; |
3 110000000 00:0 1|1_1;0!0 o
4 " 1drfid1io oloio o il i¥1 11 HE I
o 1“ 0 IE]-J 1.:-;13':' 9 111;'3 0 :’-J 0 0 1:1,_
7 11{0;0.0.0100:0.00000.0 00 LEES .
: 1i1j1000f0 000 000 0 ol |
9 TERE 1?1 1 1_0| 0 0 E} 6 u '0 {; 11 51__1*1+ '

o jijeioenfifrooe 01110001 o

Puc. 4.4. Ivuramua B anerrpodtos Tabiung ag0JII0NHH JecaATH
TIOKONMeHEHH NONYAAUKE XHUBHX OPIaHH3IMOB
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PaccmorpesHas — safada  ABAAETCH
TR TR yoponieHHBIM (0HOMEPHBIM) BapPHAHTOM

- - -—— papecTdolt Mogenan Jx. Konyas, koropas
|[ﬁ 5 Hasmpeaercd «JKH2HL», B srol Mozenu
Lo OBOMIONMA NOIYAALNUN *KUBLIX OpraHBG-
v 7" MOB IPOWMCXOANT B ZBYMEPHOM IPOCTDAH-
crBe. PaccMarpHBAETCA TNDAMOYIOILIAS
ofnacTs, pasiencHHad Ha XBAIpATHRIE
gueiikn. Toraa v KaXa0¥1 BHYTpPEHHEH A4edKH HMeeTcH 8 coce-
refi. Cynepba XH3HH B AYedKe TaK)Ke 3ABUCHT 0T COCTOAHMI CO-
CeHRX KaeToK. Ho Temepk NpaBHIa DBOAKLVM TaKue: €CId
KJIeTKA KHBAA 11 B ce OKPY/KexMy HoJee TPpex HUBBIX KNeTOK, TO
OHa OOrUdacT oT IePeHACCNeHNA; eC/IN Ke JXHUBLIX cocefell MeHb-
Iiie ABYX, TO OHa moribaer Or cAHHOYECTRa. B OyeTol KAETHE B
cAedYIOIeM IMOKOASHHH 3aP0KIacTCa HMHIHB, €CH ¥ Hee €CTh
POBHO TPH KHBBRIX cOCeJa.

ITonpobylTe caMOCTOATENALHO ACJAYYUTE MMHUTAHOHHYIO MO-
Ieub AJIA 3TOH 3aZaUH B cpefie sJaeKTpoHHoN Tabmune:. [focaeno-
BATEJNLHOCTEL ASHCTBHI OyAer aHaNOrMYHOA DPACCMOTPEeHHOH B
npumepe. Ilo-IpekHemMy AAA Nepexofa K HOBOMY IHOKOJICHHIO
HY;KHO HCIZOAL3OBATE METOM KOIINPOBAEMA rHanazoxa. Ho Toas-
KO Teneph NPHIOETCS KOIMDOBATH He JHMHEHHBINM JUANAZCE, A
NPAMOYTOABHBIN,

+%% Kopotko o rmagHom

PaccMoTpeEHAA HMHTALMOHHAS MOJEIL 2BOJIOIIHOHHOIO
THNA HO3BOJAACT NPOCACAHTE 38 HIMEHCEHAMH E PACCeJICHNH K-
BREIX OPraHH3MOB €O CMEHOH NMOKOJMEeHHH.

Y oobcTB0 IPHMEHEHH A BACKTPOHHON TabINnLE A4 HMHETARH-
OHHOI'0 MOGETHPOBRHUA 3aKJIIOYAETCHA B HPOCTOTE PEaN3aIiHH
BRIYMCIHTE/IbHOr0 AJTOPHTMAa W HArAALHOCTH IIPEACTABICHHA
Pe3YIAETATOR.

,
:}’ Bonpocet u 3adanus

1. [xa KaK¥X sagad HCNOAb3YeTCA MeTON KOMNBIOTEPHOr0 NMHTAILM-
OHHOr0 MOOEIUDORAHUAT

2. B uem oTaHMYme 3BOMIOIMORHOI 3a0a4UY, PelIABIISNHCA MRTOLOM Ma-
TEMATHYECKOro MOZAEIHpPOBAHMA B § 23, oT 3ajauy, penrabPIUefdcd
B LAHHOM Naparpade METOZOM MMHMTALHOHHOIO MOSeARPOBAHUAT

3. llpoBeguTe BRIYMCAUTENBHBIA SKCHEpPpUMeHT HA NuHeHHOM UMHTAa-
NHCHHOHK MOJe/Id ANA PASNUYHLIX BAPHAHTOBR HCXOZHOTO paccene-
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[ngea 4, TabnwyHele BRMACAEHUA HA KOMNRBIGTEPE

HHA oprauuasMos. OTBeTETe Ha BOIPOCHI:

1) BosMOXHO JIH TAKOE paccedesne, [IPH KOTOPOM BCe OPraHM3IMEL B
KOHIé KOHIOB BRIMPYT?

2) He Beger nu a1000e pacceeHHE B KOH@UHOM MTOIe K OJHOH H TOH
e TTOCAeIJ0BATeNbHOCTH TTOKOMEHHN?

3) Yo MeHAeTCH ¢ U3MeHeHHeM DA3ZMPepPA KUZHeHHOro NpocTpan-
cTBa?

4% TlocrporTe B 9AeKTPOHHOM Tabauue meyMepHyio wmoaenb JhE.

Konyaa ¢« usubs». [IpoBesnTe BLIMHCJAWTEILHEIN SKCIEDHUMEHT C
PASHEIMH BADHMAHTAMY TIePROHAYANBHOIO PACCRIeHNA OPraEHIMOR.

9% Pewas IpeALlAYIOYIO 3aaayy, nonpolyiiTe HallTY Taxye ri¢pPBOHA-

YabHBEIE PACCENEENA, KOTOPHE;

1) obpeueHEl HA rubens;

2) He MEHAIOTCA ¢O0 CMeHOH NOKOoMeHuH;

3) BeZyT K HepUOAHYLCKON CMEHE NUBTOPAKRMINXCA KOHMUIYPALLHE
pacce/IeHHA,
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- e e e L T e L e L . e s = ek B = = B gy 1 L e s o

Uemy Bbl SOMKHB! HAYHUTLCA,
nayqns rnany 4

e At -

OcBouTh OUH K3 TabauuERX nponeccopos (1), mMewIux-
CA B KOMIBIOTEPHEOM KJAACCE.

Bxoaurk B nporpaMMy, OTKDEIBATE $halin ¢ roToBoM 3JIeKTpoH-
goil Tabnmmeil (IT), coxparart 9T, BRXOANTL H3 NPOIPAMMEI,

MenaTe pexuMbl oTobpamenua uadopmanuu s IT.

JlepememaTe TabMU4YEHY KYpcoD, PEAaKTHPOBATL COAEDXKIH-
Moe sAueer IT.

BeonuTe 3 AveliRH TaSMUILI TERCTHI, YHCAR, QOPMYALL.

BaIIIOJHATE OCHOBHEIE OIEPAlUY MAHWITYIUDOBAHNUA C JHAANA-
aoHamu 31! KONEPOBaHHe, VAaJACHHUe, BCTABKY, COPTEPOBKY,

Iloayuars AHArpaAMME! € IOMOIOBID rpadmvecknx cpexcTs T1l.

CosnaBaTh cobcTEeEEYI0 OT 114 ReCNOMKHRX Ta0ANYHLIX pac-
4eTOB.




TEXHONONMN4 TABNTMYHBIX

HHdpopManuoHHAA CTPYKTYpa
1eKTpoHHoi Tabauubl (3T)

MnenTudukaiing: HoMep CTPOKH -]

(1, 2,...,65536)
= Haenruduxanus: OykseHHOS HMA
IE no andasuty (A, B,.., Z, AA, AB,.., IV)
m VineHTudurauus; pepx. nep, suedixa,
HIDK. npaB. gueiika (Al1:F10, B7:534)

(Al, B2, ..., IV32767)

=] Hpesmuduramusa: cronbell_cTpoKa -|

TlocnenoBareIbHOCTh CHMEQJIOB,
HE ABRIAIOMAACA YHCIOM HIH tlmpuymﬁ_!

O6piunas QopMa

,E IpuMephi: 12 -321 24,45
2 JKCTOHEHIMANRHAS GopMa
- Ipivepss: 285 0,5e-7
L :
E - e _ Maremarmuecxue:

-
E’{ s s sl KOPEHb, SIN,COS, LOG...

— H Venosmas ECJIA(...) |

-l rugeckue M, HIIM, HE I

CraracTrueckne: CYMM,
CP3HAY, MAKC, MUH

DyHKIHE |~




Cucrema
OCHOBHbIX NOHATUA
rmaebl 4

PACLIETOB

ObpadoTka gaHHbIX B DT
TabnuuHbiii mpoueccop
10 nna paboThl ¢ 3MEKTPOHHBIME TA0IKHLIAME

Oro6paxenHe 3HAUEHUH

Orobpaxenue hopmyn

_ [Tepecuer C H3MCHEHHEM 3HaYeHu onepaHaoR
(IJOPM}HI {bOpMlea MIHOBCHHO NEPECUUTHIBACTCA

puHmHn Cenuikn Ha sueiiy B Gopmynax
OTHOCHTEJIbHOH ofpeacAcHbl OTHOCHTEIRHO
ajipecanuu MECTOpacnonokeHn GopMynsl

BO3MOXHOCTE MOCTPOEHHA

auarpaMM u rpaduxos
no TAONHYHEIM JAHHHEM

KoMangsr
MaHNUITYTHpOBaHHA
nHAana3oHaAMH

KonuposaxHe ¢parMCcHTOR;
y/IANeHHE CTPOK M CTONOLOB;
COPTHPOBKA CTPOK 1G CTonGLy
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30ech Bbl y3HaeTe

® 4YTO 33 Hayka kKnbepHeTuka

¢ KaKue 3aKOHbl YNPaBNeHNA OTKPbIThI KNGePHETKOMN

= YTO TAaKoe anropuTM ynpaBneHus

* Kakue DbIBalOT anropuTMbl ¥ Kak OHM ONKCLIBAIOTCA
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Ynpaeneuue &
n KubepHetuka 9 *

Ocroernbie mexMpt napazpaga;
1 g03HUNHOBeHUe KulepremuKu;
" MO MaKoe ynpasaeuue;
R QAZOPUIRM YRPAGIEHUSR,

Bzl yxke 3SHAKOMBI ¢ HEKOTOPRMH 0DJacTAMHE HCIIOJMB30BARMA
KOMIBIOTEPOB. OJHAETE, YT0 ¢ IOMOH[LI0 KOMIBHTEPA MOMKHO
[eYATATh KHHIH, BBIIOJHATH YePTEKK H PHCYHKH, OblcTpO epe-
faBaTh HHpopnanuw Ea 00JbILHe pACCTCAHUA, CO3LARATE KOMIIb-
ITePHEIe CHPABOTHHKHE HA Mobyio TeMy; NPOH3IBOAHTE PacyeTH.
CyInecTByeT ellie OSHO BAKHOE IPRJICKEeEHe KOMIBIOTEDHOK TeX-
HEKD — HCHOMb30BAHNE KOMHOBIOTEROE A% VIPABISHHU.

Bosuuknosenye KHOepHeTHER

B 1948 rogy B CHIA u Epporne BHINIA KHHUTS aMepPHKAH-
cxoroe mareMatura Hopbepra Bmuepa ﬁRHﬁEpHETHRa HJIH
VI paBiIeHHE M CBASEL B JKHMBOTHOM U Ma-
WyHe», JTa KEHATa MPOBO3TJIACHAA DPOK-
JeHUe HOBOH HAYKH — KUOepHETHKH.

He caygaiino BpeMAa NOABJIEHHSA 3TOTO
HAYYHOTrO HAIPABJIEHMA COBIIANO € CO3/A-
HieMm neppux IBM. H, Bunep (puc. 5.1)
NpeABRHeN, UTO HCIICAL30BaHHe OBM nas
VOPABIEEHE CTaHeT OJAHHUM H3 BaXHeEH-
IOUX X OPUIOKEHHH, a AJA TOTo IOo-
TpefyeTca rayfOKELl TeopeTHYeCKHIT ama-
JE3Z CAMOTG IIPOoliecca VIPABJIECHEHA., ITOMY

M MOCBAINeHA HAVEA KHOepHeTHHA. Pne. 5.1
Hopbept Bunep

TTo rakoe YIIPARBJIEHHE

LwA" -~ YTIpaBReHHE eCTh LelleHANPABIEHHOE BO3/EHCTBHE
"*g:;; OFHUX 00LeKTOE, KOTOpsle ABIAIOTCA

' YIPABAAIONIMMY, HA Apyrue o6BeKTE —
== YOpasafaeMble,




§ 26, Ynpaenesus u kubepHeTixa 149

IIpocTeiiiman cuTyanua — Apa ofwelra: OAHH — VIPABIRIO-
10K, BTOPOl — yupasageMblii. HanprMep: 9enoBeK B TEIEBH-
30D, X03ANH H colaKa, cBeTodOp B aBTOMOOHAL. B mepeoM npu-
OAEKEENT BIAHMMOZLENCTRE MEXAY TAKMMH 00BeKTaMH MOSKHO
ONICATH CXeMOM, u3obpaseHHON HA pHC. 5.2,

YNPAB/IAIOLLMMA Yapaenawouiee »{ YNPABNAEMBIA
0OLeKT BO3AENCTBME obhexT

Puc. 3.2, CxeMa CHCTEMBL VIPABIAeHHA bed o0paTHOHR CBAZH

B npuseaeHHBIX IpHMepaX YIIDARNSIONIES BOINLICTEHE IPOH3-
BOANTCA B PA3HEX (hOPMaX: YeJOReK HAKHMAET KJIABHINY HIH
MOBOPAYHBAET PYYKY YIIPABICHHUA TEIEBR0POM; X03HH1H TOIOCOM
IojaeT KOMagny cobake; ceeTodOp PASHEIMH IBeTAMY YIIDaBIgCT
OBHAEHMEM ABTOMODHNEH M NENIeX0L0B Ha IepeKpecTie,

C kubepHeTHMECKOH TOYKH 3peHHA BCe BAPHAHETEH
*; ? VIPaBISIONIEX BOAEHCTBHEA CliexyeT

;1 paccMaTpHBaTk K4X YRPASAROWLI URPOPRAYLID,
nepedasaemyn & opmne Komand,

B npumepe ¢ TeneBR3OpoM Yepel NyALT YHPABJEHUS Irepe-
AEIOTCA KOMAaHLI CAeXVIONIEr0 THIIA, ¢ BKJIIOYATh/BEIKJIUYHTE? ,
¢MEPEKIIOYUTE KAHAJNY, «YBEeJIHUHTL/YMEHBIINATL PPOMKOCTE,
Xozauu nepejaetr coflake KoMaHAB romocoM: <«Cruers!», «Jle-
xKaThl», «Baarsl». CBerobhle cHrHanwel cBeTodopa modep Boc-
NPHHEIMAaeT Kak KOMAHALI: KPACHH — <«CTORTbHY, 3€MCHEIR —
“«eXATh?, JKEJATHIA — <IPHTOTOBHTLCAS,

AnTOpuTM YOpaBIeHna

B namnoM BHIIIE ONpeledeHHH CKAa3aHO, 4YTO YIOpaBIeHHe
€CTh LeJIEHANTPABNEHELIM MpoLece, T. €. KOMAHALI OTIAKTCH He
CaydadEBIM 00pasoN, a ¢ BIOJAHE OnpefejleHHol neario. B npo-
crefflneM caydae HMeJb MOKeT OLITh ZTOCTHTHYTA [IOCHe BBHIIIOIHE-
HHA OJHOM KOMAHABI, IIrna zocrnixenusa 00gee CHOKHONR LEeaH
OnBaeT HeoOXOOWMO BRIIIOIHHTD IOCAELOBATENLHOCTH (CEPIIO)
KOMaH[,.
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i -

oty HlocaenoBaTeIBHOCTE KOMAHA [0 YIPABISHMAD
i{ﬁ“’?f;% 0GBEKTOM, BRITIOJIHEHHE KOTOPOH IIDHBOZUT
K BCCTIEHHIIO dapaHee MocTaBMeHHON 1IemH,

HASBIBAETCA AATOPHTMOM YIIPABJACENS,

L E él_':,
e

B rakoM canygdae o0BeKT ynpas/ieHH:A MOMHO HAIBATE UCHOA-
HUmMenem YRpasasiouiezo arzopimmeae. SHATHT, B TIPABCHEH-
HRIX BEBIIIE ITIpUMepax Tenesmsop, cobaka, asToMobuab ABIAIOT-
CA HCIEOARUTEIAMH VIPABIAIOIINX alrOpUTMOR, HAIPARJISHHLIX
HA BICJAHE KOHKpeTHEIe Henm (RafiTH HHTepecyIOLIYIo Iepejavy,
BRIDOJHHTE OnpejelieHEOe 3afaHUe Xo3AuUHA, OGrarononydHo
Mpoexarh MePLKPECTOK).

C Toury speEmsa KHOepHETHKH B3aUMOJSHCTBUE MEXTY
YIpABJAAIOMHEM K YVIPasaseMbIM 00BeKTaMH pPacCMaTPHEACTCH
Kax uH@opmayuormbli npoyece. C 5T0H HOSHIIHN OKASANCCD,
uTQ caMble DPazHOObpasHble IPOLECCHl YIpaBJIeHUR B NPUpoae,
TeXHHKe, 0flllecTBe NPOMCXOZAT CXOJHBIM oOpasoM, MOTUKHA-
TCH OJHEM K TeM e IPHHIUIAM,

#%% KopoTko o rmaHOM

iy ey

Liil
i

Kufepnerrka — Hayka of obm[HX C¢BOHCTBAX UTPOIECCOB
YIOPABJAeHHNA B JKEBEIX U HeXXHUBLIX CHCTEMAaX.

YiupaBlieHue — 3TO leNeHAOPABICHHOe BO3LeHCTEHE YIIPARB-
AApoimero 00bexTa Ha O0BEKT VIIPABJICHIIA,

C TouKK 3pennsd xulepHeTHKH YIPABJAeHHE IIPOMCXOAUT IIy-
TeM HHEPOPMAIYOHHOIO BIanMOAeiicTBHA MeAy 00LeKToM
YHOpaBJeHNH H VIPABAAOWAM 00FBeETOM.

ITocnenoBaTeALHOCTE YOPABIAIIIAY KOMRHI OINDEReAHAETCH
AATOPHTMOM VIpABJAeHRMA, 3 HCIOJTHUTEISM 3TOr0 &JropuTMAa SR-
JAfeTca 00beXT VIIpaBJIeHHI.

F

* Bonpocwl u 3a0anus

[

L2 .

p—— '

1. Kro Opin ocHopatesem KufepHeTHKH? B KaKOM rogy sblllfa Hep-
BaA KHUra no xudepHerure?

2. I10o rakoe yupapieHue?

3. Yro npexcrapndger coboll ynpapnAiolies RO3ASHCTRHG ¢ TOYKK 3De-
HIA KHbepHeTHKH?

4. YT0 TaKOe AnropuT™ YIpaBiIeEHA?
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5. OnpezenuTe, KTO UIPAET DOZb YUPABIAIOILEre M KTO (MK 9TO) HI-
paeT poxb 0OBEKTA YIPABNEHHA B CIeZyIONIMX CHCTEMAaX! INKOJA,
KJace, CAMOJIeT, CTAA BOJKOB, CTALO KOPOB,

6. Ina cHeTeN YOPABACHHA, BLIABIEHHEIX B NPeIbIAYIIeH safave, Ha-
30BUTE HEKOTODhIE KOMaHAbI YIDABNSHHS H CKA/KNTEe, B KAKOH
opMe oHK 0THAIOTCH,

YnpaBneHue
¢ obpartHoOU
CBA3bLID

ot

Ocroenvte memvi napazpadpa;
a AUHEUHBLL gR2ZOpUmMM,
= OOpamMHas c8a3b;
m MGOenb YnpasrenHus ¢ ocOpamnoil Cea3wi0;
u WUKALL U GEMBREHUR 6 QA0PUIMMAX,
w CUCTIEMBL C NPOZPAMMHBLM YNPAGACHUEHM,

JImHeREIE AJropMTM

Ecnr BHUMAaTENEHO 064YMaTh PACCMOTPEHHDIC B IIPEeNBIIYIIeM
naparpadie OpHMEPBL, TO MOMHO NPHUTH K BBIBOAY, 4TO CTPOIO
B COOTBETCTBHMH CO CXemMoil Ha puc. 5.2 paboTAeT TONIBKO CHCTEMA
«cBeTodop — apromMobuins. Ceerodop <«He TAAgA» YIIPABIAET
ABMKeHNeM MAalllnH, He ofpaniast BHRMaHHS Ha 0DCTAHOBKY Ha
nepexpectxe. Bor aaroputM paboTs ceerodopa:

KPACHBI-3ENEHLIA-YKENTHI~KPACHBII -
3EJEHBIVI-3KEJITHIN-KPACHBIM 1 7. 1.

Taxoli aaropHTM HAILIBAGTCH AURCURBIM HIH nocredosa-
mensrRvlM,

Obparnasa cBa3p

CoBceN HHAYE NPOTEeRAaeT NPCHece YOPABJASHUS Te/IeBH30POM
iy cobaxoin, llpexne yeM OTEATEH OUEpPeZHYIC KOMAaHIOY, deJo-
BeE CMOTPHT Ha COCTOgHMNE 00LeKTa YIPABJISHHA, HA Pe3ynbTAT
BEIIOOMHEHNA NPEORIAYIINE KOMAaHARI, Ec/H OH He Hallled HYX-
HYI0 Iepegavy Ha JaHHOM KaHaJIE, TO OH IEPEKIIOUYNT TEIeBHU30D
Ha cAeIYIOIMIMH KaHaa;, ecai cobaka He BBINOJAHHAA KOMAaHRY
«JIEX5ATh!», X03AHH IOBTOPHUT 3TY KOMAaHNY.
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Hz 3THX IpUMEpPOB MOXKHO CAENATH BHEIBOJ, UTO YIIpaBAEHUE
IPOUCXOAUT 3HpeKTHREEeE, €C/IH YIPABIAIOILIANE He TOABKO OTLA~
eT KOMAaHIE, T, e, paboTaeT NPAMLR C6RA3k, HO H IPUENMAET HH-
bopManiKIo 0T 00 BeKTA VIIPABISHNS O er¢ COCTOAHMIL, JTOT Ipo-
nect HA3BIBAETCHA 0Opamuol C8R3610.
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3% -, OGpaTHas cBfab — 9TO MmpoLece mepesatH
é _ /% MHDOPMAIHE O COCTOHHHM 00BEKTA YNPABIEHUM
S ynpasasmoleMy o6mexry.

Mogens ynpaBiaeHus ¢ o6paTHOH CBIA3BI0

YopaBiaeHus ¢ oOpaTHOH CBA3LIO COOTHEETCTBYET cXeMa, H300-
pameHHAdA Ha puc. 5.3,

YNPABASIOWLUP Yrpaenouee | ympagasEmbii
ofLeKT BO30ENCTRNE 06LeKT
T (O6pathan ces3b

Puc. 5.3. Cxema cucTeMEl yIpaBaeHAR ¢ 00paTHON cBEA3LIO

HHRJIH H BETEJEHHA B aNropHTMAax

BoT kak Moo 3anzcaTh ANMOPUTM IOHCKA HYAHOX mepega-
TH [0 TEACBHRIOPY: |

BRJIIOUUTE TEJIEBH30P HA 1-M KAHAJIE
IIOKA HE BYIET HANIEHA MCKOMAS IIEPEJIAYA,
[TOBTOPSTE:
[IEPERJIIOUATEL TEJTEBU30P HA COEIVIOIIVI
KAHAJ

B 9TOM alropHTMe CONEP:KUTCA VKaBaHHe Ha NOBTOpeHHe Of-
HHX H TeX Xe ZeiicTBHil (TepeRAI0YHTE KaHaa) T0 HEeKOTOPOMY
YCOBHIO {IOKA He HalfeM mepenady), TAKoH ajJrODUTM HASLIBA-
eTCH YUKIULECKUM,

Ecaa Bmecro cseTodopa Ha NepekpecTKe Aopor paboraeT MH-
JALHOHED-PETVIHPOBIIHK, TC YOpABJEHHE NBHAHEHHEM CTAHET
fojslee PAUHOHANIBHBIM. PeTYyIHPORIHK CHEJHT 34 CKOIIEHHMEM
MAaIlHH HA IepeceKapInUXCH J0poraX U JaeT «3eJeHYHK YJIHILY»
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B TOM HaIlpaBJeHHNH, B KOTOPOM B JAHHEIN MOMeHT 3aTO Hy'KHee,
Heperro n3-3a «feamMo23rI0r0» vopapilenrsa ceerodiopa Ha gopo-
I'8X BOBHUKAIOT «OIpobKu». M TyT HenpeMeHHO NPUXOJHUT HA TIO-
MOIIb PeryJIUpPOBILNE.

Hasosem nepecexawimueca goporu: Hopora-1 m Hopora-2.
Jlornka ynpaBieEHA ABHMKEHHEM ONUCHIBAETCH CAIVIOIIHM a-
TOPHTMOM:

ECJIA HA JOPOIE-1 CKOIIXJIOCH BOJNBLINE MAIITNH
TO OTKPRITE ABMWEHUIE 110 JOPOI'E-1
HUHAYE OTKPEITE IBUKEHHE I10 ZOPOI'E-2

31ecs no ompejeNeHEOMY YCIOBHIO NPOHCXOSUT BLIOOD OJHO-
ro U3 AByX AefcTeuii. Takoi adropiuTM Ha3bIEAGTCA 6eMEALYUM-
ca. IIpopepKa BHINONHEHHA YCICBHA M B IIePBOM M BC BTODPOM
npHMepe CTAJa BO3MOXKHA 01arogapa odpaTuoli CRA3H: TEI3DPH-
TeJqb HAQIIIaeT 34 COCTOAHEEM TENCBHIOPR, MHIHIIMOHED Ha-
Giromaer 38 COCTONHHEM ABIHEHUA Ha JOpOraX.

B BapuanTe ynpasneHud fed o6pamuoll c8AR3U aJrOpHTM MO-
KET TpefcTaBAATh co00il TONBKO 00HOIHAYNYI (AUHEelIHYI0 ) no-
caedosamendrocmd komand. Ilpu manmuum obpaTHol ¢BA3M U
«METeMISKTYANBHOIO» VIPABAAKILICTO O0ODLEeKTa aJropPHTMLEI
YIIPABAECHAA MOTYT HMETh CAOKHEYI0 CTPVETYPY, COACPKAIIYIO
AIbTePHATHBHEIE KOMAHAB! (BETBA€HHH] M MOBTOPHIOIIHAECH
KOMaHABI (IEMKJIkI),

- m—— oy b L - AL e — armnam R R | B sy L Y o s i e et e

.. J1IpU HAaMuIHM 06paTHOH CBABH AJTOPHUTM MOMKET
L OHITE Bosee THOKHM, HONVCHAILHAM ITPOBEPKY
%27 YCNOBHM, BeTBJSHHA H IIHKJILI.
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CHereMEl ¢ IPOrpaMMEBIM YIpABIeHHEM

Ipuruun ynpasaeuua ¢ ofpaTHOR CBI2L10 I €CTH OCHOBIOH
BAKOH, OTKPEITHIH KrOepHerndeckod Haykod. Ox JeilcTByer =
CHCTEMAX caMoll pajEoH OPHMPOILI! TeXHHYeCKHUX, Omoaormnde-
CKHEX, COUMANDIDBIX.
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i ) _\.3_.4"_._\_ - CHcrembl, B KOTOPEIX PONE YIPABAAIOIOETO

1 '..if“a"f'-'--‘;;f o0bexTa MOpYHaeTCA KOMIBIOTEPY, HASLIBAIOTCH
| é__;,,};ﬁ ' ABTOMATHYECKHMH CHCTEMAMH ¢ NPpOIPAMMHBIM

poo YIIpaBJeHHEM.

Hna dysruuonnposasgnsa Taxoil CHCTEMEI, BO-IePBBIX, MeX-
Ay KOMORIOTEPCM M 00BEKTOM YUDABJEEMA A0JMHHA OLITE abec-
nedeHa npaMad KM ofpaTHad cBASh, BO-BTODPLIX, B MaMATH
KOMNBIOTepa JOJMEA OBITH 3a/0MEHA IpPOrpaMMa YNPaBJAeHHAH
(anropuTM, 3aNMCAHHEII HA 23BIKe NporpaMMaApoeanud). IloaTo-
MY TAKCH criocol yrpaRAeHRA EASLIBAIOT NPOZPAMMHBIM Ynpas-
REHUeN, .

[IporpamMmMHOe yOpaBieHHe IDEPOKO HCIIONB3YETCA B TeXHHUE-
CKHX CHCTEeMaX: AETONMIOT B CAMOJETE, ABTOMATHHECKAA JAUHHA
HA 3aBOJe, YCKODHTEIb SJIeMEHTAPHEIX acTHl, B (DH3HUYECKOM 1a-
GopaTopmM, ATOMHEIH peAKTOP HA 9JeKTPOCTAHIIMI K Ip.

s;y-s“% KopoTko o rnaBHoM

E_II;"L_____/ —

Yupasaaomaa nEGOopMaALlda OepegaeTed 10 AHHHUH IpaMoi
CBA3H B BHJIS KOMaHA YNpPABACENH; N0 JUEUN cfpaTHOU ¢BAIM
nepejaerca HHQOpPMAaLMA 0 cocToaAEMH 00beKTA YIPaBAeHUA.

Bes yuera oOpaTHOH CBAIHM ANPOPHTM YIPARBJEHHS MOXET
OLITE TOJIBKO JHHEHHEIM, IPH HAaIW4YHK O0OpaTHOH CBA3H anro-
PHTM MOMKeT HMETb CJIOMHVIO CTPYKTYPY, COTEPKAILIYIO BETBIE-
HUA 0 LUKJIbI.

CrcTeMB, B KOTOPHXE POJbL YIIPABIAKLIErC 00bLeKTA BRITIOIN-
HHAET XOMILIOTeP, HABLIBAIOTCA ABTOMATHYECKHMU CHCTEMAMH C
IPOTPAMMEDBIM VIIPABICHHEM.

7 Bonpoce! u 3adanus

1. Yto Taxoe ofparHad CBASL B POLECCE VIIPABASHUAT

2. Kaxyio cTPYKRTYDY HMEET VIPABAAINKNA EATOPHTM B CUCTeMe Ges
obpaTHoili cpaAzu?
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3. Kakywo cTpYKTYDY MOKeT HNeTh VHPABIAIONHHA aaropuT™ Ipy Ha-
aoyuy ofpaTHOi cRA3ZUY

4. Yro rakoe cucreMa € NPOTPAMMHEIM viipaBieHueM?

5. [lpoaHATHZNPYIITE CHCTEMY < YUHUTENL--KJACC» KAK CHCTEMY YILDAB-
nenua. KTo sgech ynpapaamommil obbexT, KTo — 00LeKT ynpasie-
Hpra? Kakue AefiCTBYIOT MEXaHHU3MEL IPAMONH U ofpaTHON cBABK?

6. IlpunymaiiTe CHTYalMH HA YPOKE, KOT/A YUHTENE UCTIONB3YeT BETE-
JeHHe BAM MUKJI, NIPHANMAR YIDABIAKIINE PRIHeHHA,

7. HasoBHTe CHCTEMY, B KOTOPOH YUKTeNL ABNALTCH O0BLKTOM YIPAB-
gdeHuA. IIpoaHanusupyviTe ee.

8. OnuinnTe cHeTeMy 00YYEHHA, B KOTOPOH POJIb VINTENH BEINOLHAET
KoMnbioTep. Kakme MexaHMSME! IPAMOR U o0paTEoH cBA3IY AeiicT-
BYIOT B Takoi cHoreMe? B wen OpeHMYyIIeCTER H B 9€M HEXOCTATKH
KOMIBIOTEDHOTO 00VYEHUS N0 CPARHEHHIO ¢ TPaZHMIKOHERIM?

| OnpeneneHue
' § 27 | v ceoicTaa
: anropuTMma

Ocrosnvie mems napazpaga:

8 NPOUCXONDIERUE NORATIUA «QAAZOPUIRMY;
HCROARUMEA AAZOPUMMA,
AALOPUMMULECKUL ALK
CE8OUCMBL AAZ0PUMMA,;
onpedeneriue gRZOPUMMA,

FopMaAAbHOe UCHORHEHUE QR20PUMMA;
LIe maKoe npozpamma.

E % 2 F K A

omaTue arropurMa TaK ke (YEZaMEETALBHG AJIA HEQOPMA-
THKY, KAK U IoHATHEe HHGopMauuu. J1osToMy B HEM O4UE€HE BaK-
HO KaK chnexyer pasofparscd,

IIpoHexoMwaeHne NOHITHA «AITOPHTM»

CamMo CI0BO «AJMTOPHUTM?® IMPOMCXOIUT OT HMEHH BBIAAIONIET0-
cA MareMaTMiKa cpegHeBexoBoro Bocrorka Myxammena anb-Xo-
peamu (T87-850). UM 6minm npeaioeHs! IpHeMEl BRIIOJIHEHHS
aprMETHYECKEX BHYHCIeHUNA ¢ MHOIOZHAYHBIMHE THCJIAMH
(BaM 0HK XOpPOLIO 3HAKOMBI 3 ITKOJILHOM MaTeMaTHrH). IToaixe
B EBpOIle 9TH NpHeMbl HASBAIH aITOPHTMAaMU, oT Algorithmi —
TATHHCKOI'O HANMUCAHHA UMeHH aak-X0pesMi. B Halue BpeMs 110-
HATHE ANMOPUTMA DOHHUMAETCH IIHpe, He OTPAHIYHEACTCA TOAL-
K0 apadMeTHUYECKIIMK BEIYKCJACHHAMH.
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Hemoauute s aaropuT™a

W3 npezmgviiere naparpada sbl YBHAAY, WTO QJIIOPHTM —
3TO MOCHEeAOBATEALHOCTE KOMAaH YIPaBAcHNA KakuM-iH0o ¢05-
exToM. MEI HazBanu ero obpexKTOM VIIPaBJAcHHA HJIH UCROAHIL-
menem aacopummae. UM Moxer OBITh KaKk TEXENYeCKOE YCTPOIl-
CTBO, TAK U JKHEBOE CYILISCTEO.

PaccmoTpuv HCnomEuTena-geaopeKka. g Hero MOXHO cop-
MYJAHPORETh MHOMECTEO aJMrOPHTMOB, EHaIpHMep ANTOPATMEI
aprdMeTHYeCKUX BhraucJenuil., C TaKuM e yClIeXxoM MOXKHO Ha-
3BATH ANTOPHTMAMH MHOMKECTBO PAIIHYHBIX BHCTPYRLEH, npef-
MMHCHIBAIDINHMX NOCHeJCBATEIBHOCTh ASHCTBHI 4Ye€M0BEK& JJIA BHI-
NoRHEeHRA Raxoi-mubo palornl. Hanpumep, KyAHHEAPHEIE pe-
UeNT — 2T0 aaroprTM PadoTnl IIOBApPa ¢ LEJBIC IPHUTOTOBJICHEHS
6aoma; MECTPYKIUA no cOopxe MAHIMHKE X3 AeTaled JeTCKOTO
KOHCTPYKTORR — AJTOPHTM Zig pefeEKa; HHCTPYKIHS M0 RCIOND-
30BAHHIO KYXOHHOIO KoMDalHg — ANropHTM IA3 JAOMOXO3SBKH,

BLl, yapepHoe, HUKOIZA He 2aJyMBEIBAJINCh HaZ TeM, Kakoe
KOJIHYECTRO AJI'ODMTMOB BaM H3BeCTHO. JUHIHeHHBIA OOLIT 4e-
JIOBEKA pacTeT ¢ YBeJH9eHHeM YMCNIa QCBOSHHLIX HM alropHT-
MOB., Hanpumep, urobbl pefeHOR HAVUHICA NOKYIIATh B MATARN-
He Xneb, ey HYRHO cHAYajga PACCKA3arTh {(a Ayyiie NOKA3aTL),
KaK 3T0 JenaeTc®, QCBOMB «aJrMQPHTM IOKYIKH XJjeba», oH B
AanbHeHmeN 6yaer VCIEeUIHo BRINOJRATE 3Ty PadoTy.

TToucK BHIATPBIIINON TAKTHKH, & CNEA0BATEARHO, M aAlIrOPHTMA
HEeCNO/KHON UIPsl — HHTEDPeCHAd W Iole3Hads 3agada. Paccmor-
PHM OJHY M2 TAKKX MIp, KOTOpas HaskBaeTcs Hrpoii Bame.

HUrpaiwr pasoe. Ilepen HumMu 21 npegMer, ACOIYCTHM, KaMHH
(Takmxe moxeT 6T 11, 16, 26 mw T. a.). Irporn 6epyr KaMEM IT0
odepeH, 3a OJJMH X0 MOXHO B3ATs 1, 2, 3, 4 kamMua, [Tpourps-
BAET TOT, KTO 3a0upaer nocne/lHWil KAMEHD.

MmeeTcsa BRIMIPRIIHAA TAKTHKA A8 UTPOKa, OEpYHIETO KaMm-
HH BTOpeIM. OHA 3axknicuaercda B TOM, uTolsl OpaTh TaAKoe KOJIH-
YEeCTBO KaMHEH, KOTOopo€ ACIIOAHAET YHCAO KAMHAEH, B3ATHIX CO-
OEPHHKOM HA IPEIRIAVIOEM X01e, 10 TATH. STOT ANTOPHTM MOMK-
HO OIIICAThH B BHAE IOCAESOBATENbHOCTH KOMAKH/:

aar Urpa Bawe

Hav

1. IIpenocTaBBTE X0L CONEPHUKY.

2. BaATe cTOABKO KaMEeH, YTOOR B CyMMe € IpefblIYIM X0-
AO0M CONEPHHKA NMOAYYHIOChH 3.

3. Ecau octa/ica oJ¥H KaMeHdb, TO 00 BABATE 0 CBOEM BRIHIDEI-
IlTe, MHAYE BEPHYTHCA K BLINOJIHEHHIO KOMaHIE 1.

KOH
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Wrpox, crporo caeayiouIHi oToMy anaropuaTMy, byaeT Bcerja Bhi-
UI'PLIBATE, OaNe eCJIN OH He IIOHNMAEeT, IodYeNy TaK IPOHCXOAUT.

ANTOPHTMHYECKHH AIRIK

B npHBegeHHOM IpHMepe UCIONbLAYEeTCA CHMBOJIHKA yIebHOTO
Anzopummuneckozo avka (4H9).

W3 mpuMepa BUAHO, ITC NpY 3anucH alropurva ga A B Ha-
YaJie NUIIETCHA 3aroJ0BOK, HaYuHAOLHECA Co cAYlcebnoze cno-
ga aar (COKpAIIEHHOE CHOBO «AJTOPHTM®). 3aTEM YKASHIBagTCH
HagBAHNE ANTOpHUTMA, KOTOPOE€ COCTABUTEND ANTOPHTMA HNPHAY-
MbiBaeT caM. ClleZyIoniag YACTh HA3RIBAETCH TEJAOM ANTOPHTMA.
OHa HATIMEAETC cO CAY:KeOHOIO C/I0Ba HAaY (Hayano) ¥ 3aKaHIM-
Baercd CI0BOM KoH (Kouen). Tenmo anropurMa mOpercTaBadeT co-
60l TOCNEeZOBATENLHOCTE KOMAHA AMA HCMONHNTENN,

37echk ¥ B JansHelneM cay:KeOHEIe ¢Ja0Ba B AJrCpETMEX HA
AITOPHTMHYECKOM S3blKe OYAVT 3aHCKBATLCH AUPHEIM LIPHQ-
TOM. B Aasixkax nporpamMuposaHus (kak 1 B Af) cny>xebrpiMn
HAJBIBAKOTCA CJIOBA, KOTOPHIE Beerfia yrnoTpebasaorca B OAHOM H
TOM JKe CMLICKe.

CBOMCTBA AJFPOPHTMA

=,

syiol  IIpomece pemIeHH BaNa4d JOJKeH GLITh PastuT
«§ ‘ﬂ J‘I Ha MIocned0BaTeJbHOCTE OTHeAbHG BEIIIGAHACMEX
- ' IOArQE,

[
i

Eea

OT0 CBOMCTBO AMr0PHTMA HASHIBACTCH JUCKpPeInNOCmMbIO,

BeARRA AJNIOpDATM COCTABIACTCS B DACUETE HA KOHKDETHOTO
HCIIOIHHTE/S C YUeTOM ero BO3MOKHOCTeH, Jna Toro uTo0w anro-
pirrv OBUI BHIIOJHUM, HENB3A BKJIYATE B HET0 KOMAHAR!, KOTO-
PhlE HCIONHHATENE HEe B COCTOSHHY BROOJHUTH., Heabdda hopapy
Nnopy4arhk pabory Toxkapd, Kakas Obl IogpoOHAA HHCTDYKIINA eMY
HH /aBAjach. ¥ KaXKJOro HMCIONHMTENA WMEETCHs CBOW IepeueHb
KOMAaHA, KOTOPhIe OH MOMKeT HCIOJHHTL. Taxoi nepeueHp Hadbl-
BAeTCH CUCMEMOLL KOMand ucnonnumens anzopummos (CKH).

%% A5 AJPOPHUTM, COCTARIEHHBN IMA KOHKPETHOIQ
Y HNCIOJHUNTENA, JOJKEH BKIIOUaTh TOJBKO T
%ﬁ KOMAHABl, KOTOPBIE BXOAAT B CHCTEMY KOMAaHZ,

RCIIOTHHUTEAH.
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JT0 CBOHCTBO ANI'OPHTME HASBIBACTCA NOHATMHOCHBIO.

fa+t‘f Kampada koMagga AlICOPHTMA HOJAHA ONpPEAeTATh
y ’? OTHO3HAYHOE ALHCTBHE MCHONHHUTENA.

OT0 CBONCTBO ANMOPUTMA HA3BIBAETCA MOLHOCHEBIO.

ANMOPETM He AOJM#eH OHRTH pacCYdTAH HAa NPHHATHE Ka-
KEX-N160 CAMOCTOATeNLHLIX PelIeHHH MCIOMHHTEe]IeM, He Ipe-
IVCMOTPEHHBIX COCTABUTENIEM aJTOPHTMA,

Ewme ogno BamHoOe TpeboBaHue, NpelkABALZeMOe K ajropwT-
MY -~ 3TO CBOHCTBO KOHeYHocmU (HHOTJa TOBOPAT — pedyabma-
MiuaHocmuy) ANTOPUTMAa,. JTO 3HAYHT, HTO:

-

hy
| r
! :l?q“ Hecnoxrserne AnropuTMa AOJXMAKEO 3ABEPITHTBCA

g #_J ') 3a KOHeYHDe YHCJIO LIATOB.

Hna yenemrHoro BLIIOAHEHHA A10000 paboThl MaJC HMETh €€
anropuTM. Beerga TpebGyrorcd eille KaKkue-To wexodubie danmbie,
¢ KOTopPBIMH OyaeT pafoTaTh MCHOMEHUTENh (MPOLYKTEL ANA HPH-
roToBRNeHMA 6Moaa, AeTall aAad copa TeXHUYeCcKoro yerpoicTsa
1 T, 1.). HCOONHUTE 0, PeIIAKINEMY MaTeMaTHMecKyI0 3agady,
TpefyeTca HCXoXHAag UHCIOBAad HHQOpMaLMd., 3ajava BCerga
dbopMmyaupvercd TaK: Jdana ucxodrHas undopmayus, mpedyemcea
NORYYUMb KaKoi-mo pesynvmam. B MaTeMaTHKe BBl IIDHBLIKIH
B TaKOM BHJe 3allACHIBATh ycJoBHH 3ajad, Hanpumenp:

HdaHo: KaTeTsl IPAMOYTOILHOIO
TPEeYroAbHEKA ¢ =3 ¢M; b =4 cMm,
HafiTn: rumoTeHysy ¢

AJITOpUTM pelneHHsA 3TOH 3aZadM MOXMHO IIPeJCTABHATE B Ta-
KOM BH7E!

aar I'mnorenyza

HAY

1. BoaBecTu @ B KBajpar.

2. Boseecru b B KBAzmpar,.

3. CHoxuTh pesyabTaThI FeHCTBHE 1 1 2.

4, BRIupcayuTh KRAAPATHBIN KOPEHDb peayibTaTa
ZeRCTBHSE 3 B IPHHATE €ro 3a 3HaUYeHHE ¢,

KOH.
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Kamayio U3 0THX KOMAaHJ MOKeT BRIIOJKUTE 11000H yenosek,
3HAKINHE OCHOBBI MaTeMaTHKY, CIS0BATEILHO, OHN EXOJAT B
ero ¢cACcTeMy KOMAHA.

Eme gpuneD: ZNE JOMCKa HOMEDa TeedoHa HYAHOTO BaAM Yé-
JIOBEKA MCXOJHBIMM TAHHBIMH SBJIAOTCA: PAMHIUA, HHAOUANE]
yeloBeKka U TenedOHHAA KHHra (TOUHee, WHOODPMAIMA, 3aKIH-
YeHHAA B Teaedoryyio kuury). OZHaxo sTOr0 MOMKET OKA3aTHCH
HenocTaTouyHo, HanpuMmep, BRI HIeTe HoMep TeledoHa A. M.
CMUpHOBA U COHADYXUBAGTE, YTO B XKHHre NATE CTPOK ¢ HaMu-
aneil «Cmupuor A, H», Balm HeXoEbIe AaHHLIE OKABAJINCE He-
NOJHLIMU AJIA TOTHOTO pelleHHA 38Ja4H {BMECTO OJHOTO HOMEepa
TeJIeOHa BBl HOAYYHIH NATE), OKasalock, YTO HYMHO 3HATH
elle JOMAIIHAH ajgpec.

Habop: «haMHIHEZ — BEHHOHANLI — TeXedoHHLIH cIpapoy-
HHUK — 8APec» ABNALTCA NOAHLiM Halopom danmbix B 3TOH cuTy-
AITNH,

et e, ek e g -

-
L -

L ”* \'L-. Tonzxko uMen moNHLIE Habop JaHHEIX,
| .géf- MO¥KHO TOHO DEIINTh 3AAAYY.

Ec.m HCXOHBIe DARHLIE HeODoNHbIe, TO 38489y JHDO coBCEeM
HeJb3d PEUINTh (HHYEero HeMbasd Y3EATH IIPo MMIOTEHY3Y 10 Of-
HOMY KaTery), 1ubo nosyvaeTcs HeOAHO3HAYHOE DeIneHne (AT
HOMEpPOB TexedOoHOB).

B sapauax ynpaBileHHA MMIUYeCKMMH o0beKTaMu (aBTOMO-
Onab, CaMOJET, CTAHOK H T, II.) HCXORHBIMH JaHHLIMHE ABINACTCH
WH{POPMAILIHA 0 COCTOAHRHN 00ReKTa VIPABACHHES, 00 00CTAHOBKE,
ero OKPYHAIUeH,

OHDEI[ SJEHHE aJATOpHTMAa

Obobmas Ree CKABAHHOE, CHOPMYIAHUPYEM OIIpeneleHHe aiaro-
DHTMA,

T —— . . -

il ANTOPHTM — NOHATHOE H TOUHOE NpeXnHcanue
T HCIIOJHHUTENIO BEINOJHUTE KOHEYHYIO
NOoCAeA0BATENIEHOCTE KOMAH, UPABOAALIVIO OT
HCXOAHEIX AQHHHIX K HCKOMOMY Pe3YJILTATY.

[N
i Jr- ot

'I’DPMHJII-HOE HCIIOIHEeHnNEe anropuTrmMa

Ecam anroput™ obiajaeT NepeuncAeHHBIMU Bhlllle CBOMCTBRA-
MH, 70 pafiora o BeMmy HYAeT DPOHIBONHUTLCE HCNONHUTENIEM
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gopmarviroe (To ecTh Oe3 BCAKKHX SMIEMEHTOB TBOPYECTBA C €10
ctopoubl). Ha aToM ocHosaHa paboTa NPOrpaMMHEO YIPaBIAEMEIX
HCIOJHUTEMEH-ABTOMATOR, HAIDUMEP NPOMbBINIIeHERIX pOGOTOS,
PoBoT-MAHUOYIAATOP MOMKET BRITOAHATL paboTy TOKADH, €CJIN OH
yMeeT BLINOJAHEATh BCe ONePAIMH TOKAPHA (BKJIIOUATE CTAHOK, 3a-
KPeILIsTE Pesel], IepeMeInarh peaell, 3aMepaTs usaenne). O He-
TNOAHATERA He Tpedyercsa ToHEMAHEA CYITHOCTH AJTOPHTMA, OH
IOJKeH JIMIIb TOYHO BRINOAHATE KOMAILLI, He HAPYIEAA HX I10-
Cae0BATENBHOCTH,

YTo Takoe nmporpaMma

A Tro Taxoe nporpaMma? OrandaerTcs JH 4eM-TO HPOTpaMMa
OT anropuTMa’?

1

5‘&3@ IIporpaMma — 3T¢ EATOPHTM,
w BANKACAHHLIM HA ASBIKE HCIOJIHHTENA,
e

HHave MOKHO CKasATh TAK: &JIMOPHTM K IporpaMMa He OTIH-
YE0TCH N0 COACKAHMIO, HO MOrYT OTJIMYaTECA N0 GopMe,

IIns anaropuTMa Crpora He OIpenenfeTca ¢opma ero mnpex-
crTaRiIeRus. AJTOPHTM MOXHO H300pasnTh rpadimdeCKH, MOXK-
HO — CJ0BECHO, MOMKHO — KaKMME-EHOYAL ClelluaJIbHBIMH
3HAYKAMH, NOHATHRIMH TOJBKO ero asropy. Ho nporpaMmma
TOJKHA OBIThH 3allHCaHA Ha A3EIKe HUCOOJIHHUTEIA,

#5% KopoTko o rnasHoM
f.{wkl'.__ 4

CnoBo <«@JropUTM» INOPOHCXOAHT OT uUMeHEH MyxamMmeza
aab-XOpe3MH, IEePBhIM IIPeZMOKHUBIIEIO NPHeMbl BBIIIOTHEHHA
apR(pMeTHYCCKNX OlepalMll ¢ MHOTO3HAYHEIMH YUCJIAMH.

HcnonauTenb aXropurMa — 3T0 TOT 00bEKT, A4 YOPaBICHENRH
KOTOPHIM COCTABIEHE AATOPUTM.

IIpouecc pewnennas sagady Jo/KeH CRITE pasduT Ha nociaedo-
BATEJNBHOCTL OTHEJBHBIX IIAroB (CBOHCTBO AUCKPETHOCTH AJTO-
pHTMA),

Crcrema Komaug uenoamurens (CKXH) — sro BCS COBOKYI-
HOCTh KOMaH[, KOTOPbIe HCNOAHUTENE YMeeT BEIIIOAHATE (IIOHH-

MaeT). AJrOpHTM MCYKHO CTPORTE TOABKO H3 KOMAHM, BXOAAINEX
B CKH ncoonuuTens (cBolicTRO DOHATHOCTH).

Kampaa KOMAHIA ANTOPUTMA VIPABIeHUA onpelenser OJHO-
3HAYHOE AeMCTBUe HCHOAHUTEeNR (CBOECTBO TOTHOCTH).
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BrnonHnenue ANTOPHATMA NOMAHO HDHABOMHTE K DE3YALTATY 34
KOHEYHOE YHCJAD MAalroB {CBOHCTBO KOHEUHGCTH).

Jns yenelrEOro BRINOMHEHHA paboTsl, pelIeHHS 3aa4 He00-

XOJHMO COOBIHTE (fTepeaaTh} HCIOJHUTENC NOAHLBIH HaGop HC-
XOOHBIX OJAHHDBIX.

BrinosHenme aaropruTMa MCIONHHTEAeM IPOHUIBOZHTCS (op-
M&JBHO.

JIporpaMMa oT anropUTMa MOMKeT OTJHYATHBCH 110 (popme, HO
He 110 cofeprkanuio. IlporpaMma — 310 ANXropUTM, TPEACTABIECH-
HBI Ha A3LEIKEe UCIOJIHHTeIA.

? Bonpocs! ¥ 3adarua

1. Yto Taxoe anropuTtM? OTKyga NPOMSOIIIG ITO CAOBO?

2. Yto TaKOoe HCOONHHTEAD SNTOPHTMAT

3. YUro TaKOe CHCTEeMA KOMAKJ MCIIONHHTe AT

4, B yeM 3arMIOYAIOTCA OCHOBHEBIE CBOHCTEA AJNTOPHTMA?

5. Ha3oBHTe HenonKATe A2l cIeZyOIIRX BUAOB paboThl: yiopKra Myco-
pa BO ABOpe; MepeBo3Ka HMACCAXMPOB; BERIAATA 3apadoTHOR IJIATEL;
NpHeM PKIAMEHCB; CAadYa 9K3aMeHOR; o0ydeHMe HeTel B LUKOJE,

IlonpotGyiite chopMyaupoBars CEH nna xakzoro ua aTHX MCOOJ-
HHETENneH,

6. Onpepennre NONHEIA Halop AAHHREX 1A PelleHHA CIeIVIOLIHX 3a-
Jaq o0padeTRIE MHMDODMAIIHH:
» BEITUCJEHHME CTOHMOCTH NOKYHEOK B METrajHHE,
» BEIMHCIEHHE CYMMbI CHA4YH OT JAHEHEIX BaAMH OPOZABLY JEHer;

¢ OQnpejeleHle BPEMEHM IOKA3E N0 TeJeBH30OPY HMHTePeCcyIOLlero
BaC PHIEMA;

« BRIYHCIEHHe IMOIATU TPeYroXEHHKA;
« onpefelyeHNUe EPEeMEHH MMafeHWUA KHPIAYa ¢ KPLIUTH J0Ma;
+ ONpeflelleHHe MeCAYHOIN IJIATHL 32 PACXOA dNEKTPOIHEDPIHH;
» NePeRoA PYCCKOrO TEKCTA HA HTANLAHCKHI R3BLIK,
* IIE€PEROJ HTANEAHCKOrO TEKCTA EA PYCCKHH A3BIK,
7. llonpobyiite chopMyauposaTk anroparMel obpaborky MHGOPMA-

IHH TAS 3a0aHMi B3 11, 6, eCrM MCIIOHKTEAEM ABJIAETECh BRI CAMH,
KakHe KOMAHZBL IDH 970M BbI AOAXKHLI YMETh BhIIQJIHATh?
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Mpachnueckum

§ 28 y4ebHbIN
UCNONMHNTEND

s b o

Ocnosnbie memwvt napazpaa;
B HOIHAUEHUE U G0IMOMHOCIIU ZPUGUYECKO20 UCNOAHUIMEAA
(FPHC):
w npocmute Komanovt TPHC,;
a polOma 8 npo2paMMHOM DEXUME,
n JuHeUHbe npozpammer dag F'PHC,

HaspaueHue H BOZMONHOCTH IpadimvecKoro MHCIONEHTEIA
(TPUC);

YaefHBIe HCIONMHRTENN HCOONRIVIOTEA XA obyIeHra CocTaB-
JIeHII0 VOPABIHKIINX ANTOPHTMOB.

Ects MHOro yvuefHBIX HCHOAHHTeNEH, IPUIVMAHHLIX OO 34
HATUHH no pHhopMaTUKe, ¥ HEX pasHsle, YACTO 3A0ABHEIE HAZBA-
Hua: Yepenauxka, Pobor, Uepremuur, KenrypeHox, I[Inumeco-
cHK, Mypabeit, Kykapada i1 gpyrue. Oy HCNOIHETENIR CO2448-
0T PUCYHKH HA 9KPaHe KOMILIOTEPA, APYTHE CKIAKLIBAIOT CI0BA
ra Kybuxos ¢ OYKBaMKi, TPEThH NIEPETACKABAIOT NPEAMETEL U3 OX-
Hol'0 MecTa B Apyroe. Bee 2TH HCHOAHETENH YOPABIAIOTCH
HPOrpaMMHEIM IyTeM. JII0GoMy 113 HUX CBOHCTBEHHA OMpeieieH-
Has cpeda deamenvrnocmu, cucmema XKomaRd ynpaaneiun, pe-
HUMB paGombi.

B npepwiayinux riaBax MBI Maferanan ZeTanbHBIX OIIHCAHHH
paloThl € KOHXPETHRIMH BapHAXTAMH NPOrpaMM (peiakTopoB,
CYBI u np.). 1 B s10it raee M He 6ymeM AeTaJlbHO OIHCEIBATE
paboTy ¢ KaKUM-TO peanbtHLIM MCIONHNTENEM K3 BRIIICNEDEYHC-
JeEHEX {B KOMIBIOTEDHEIX KJIACCAX PASHLIX IIKOM MoeTr OBITH
pasHoe NporpaMmioe ofecnedenrie), Mul omHireM Yea1o8HOTO HC-
NOJHATEAA, KOTOPLIN OUeHb NOX0K H& HeKOTOPEIX U3 CYILIeCTBY-
ONIHX B IVIABHOM: CHECTEMOH KOMAHI, H3BIKOM H IPHEeMaMy [Ipo-
rPAaMMUPOBAHRA,

MHorue u3 yueOHBIX HCIOMAHHTeNEH 3aHHUMAITCAd PHCOBAHH-
eM Ha 3KpaHe KOMIIBIOTepa. Vs Ha3BAHHEIX Bbllle 3TO -epemall-
Ka, Keurypenoxr, YepTeauK, Ty IPpyNIy MOKHC Ha3BATEL I'pa-
pugecKEMHE ncroaruTenaMu. IlyeTk Ham refdoTeTHuYecKHE
(OPHAYMAHHEN) HECIIOAHWTEAL ToXKe O6yaeT M3 sroll «XKomMma-
Huus . HaszoreM ero I'PHC, wro spadnT «I'Padnyeckuii MCnon-
HHATEIAb?.
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Yro ymeer genaars I'PHC? Or MOMteT mepeMelIATHCH UG I10AI0
M CBOHM XBOCTOM PHCOBATH Ha 3TCM IoJje {IpelnoJoiXKHM, YTO
Y Hero ecTs XBOCT, K KOTOPOMY IPHUBA3aH KYyCOUYeK MeJsa).

Ob6cTaHOERA, B KOTOPOR AEHCTBYET HCIOJHHUTENE, HASLIBAETCH
cpedoll ucnonanumenn. Cpesa rpapuueckoro UCIOAHUTENA OO-
Kasaga Ha puc, 9.4, 9710 AHCT (CTPAHKLIA JKpaHA) XIS PHCOBA-
Hua. PPHC Moxer nepeMeillaTsCca B TOPHIONTANLHOM K BEPTH-
KAlIbHOM HAIPABACHHAX ¢ ODOCTOAHHHM maroM. Ha pnc. 5.4
IIYHKTHDPOM [IOKA3aHa CETKA ¢ IDATOM, DAREBIM IIATY HCIOXHHTE-
na. HcoonHATENE MOMKET EBHTATbCH TONBKC IO JHHHAM 3TOH
cerkr. I'PHAC He MOXKeT BRIXOJHTH 34 I'DAHWIIAI IIOJIS,

--------------------------------------------------------------------

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

----------------------------------------------------------------------

Puc. 5.4. Cpeza rpadiiieckoro HCIOJIHHTENA.
CTpenKa yK&3bIBAET COCTOAHNE HCOOJAHKHTENA
(MecTOTIONOMEHIIe B HANPABIeHHE)
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CocTossHME HCIIONMHUTeNA H4 II0JIe ONpPefeIaeTCd, BO-IIEPBuIX,
ero MeCTOLNOJOXKeHHEM (B KaKOoH TOUKe NOJA OH HAXOAWTCA),
BO-BTODHIX, HanpamiaeHueM {KyZa oH cMoTpuT), Hauparnexue
OyneM olpeZendaTh, KaK HA reorpadnyeckoi kapTe: BRepX — Ha
ceBep, BHH3 — HA Ior, BJIeBO — HA 3alaf, BIPABC — HA BOCTOK,
I'PUC Momer mMAraTh WaId TPEITaTh 110 IMHAAM CETHYM, a TaxXe
mopopaduBaTeed. [JoBOpaYNBaTLECA OH YMeeT TOJBKO HPOTHE H4-
COBOH CTpEIKH.

Ilpaduyecknin HcnmoaEnTelb — 3T0 OOBEKT YIIPABJAEHNA.
A yopapaars M Oyzen Mel ¢ samu. 1leaso ynpaprenus ABaSeTCHA
IOJVIeHNe OIpefeeHHOr0 pHcyEKA, J[oHATHO, YTO 9TOT PHCYHOK
MOXXET COCTOATE TOXBLKO H3 NOPHU30ETAJNBHLIX K BEPTHUKAABHEIX OT-
pesuoRB, B zpyrux ganpasiaerusx I'PYIC asaraTecs He yMeer.

3aZaya OOBIGHO CTABHTCH TaX: HCMONHUTENE HAXOZHUTCH B
NaHHOI ToOYKe 1104, CMOTDUT B AaHHOM BalpaBieHHH. Tpebyer-
cA MOAYYUTH OupedeleHERI pueynok. Hampumep: P'PHUC waxo-
IWTICA B cepelnHe IOJIR H CMOTPHMT Ha BocTOK. Hano napucosars
OVKBY «1%» C JJIHHOH KAKAOH JUHNH, PABHCIH YETHIPEM IIIATAM.

TlepBoEAYARBHO HCIOMAHUTENN TPUIAETCS UCXOIHOE COCTOH-
HHe, 370 Je/aeTcd B CIeHANLHOM PeXuMe YCmaHO6KUY,

Tenepr meperiieM K ylipaBieHHI0 rpadrAyecKHM HCOOAHATe-
JeM, 3feCk BOZMOKED] JBA PEKUMA PeMUM NPAMO20 Ynpasne-
HUf K PeiuUM nRozpammiozo ynpaéienus,

IIpacteie xonagaer TPHC

PaboTa B pe:xxiMe OpiaAMOro yupasreHRA NPOHCXOEUT TakK efIo-
BeK oTraer KoMaHay, I'PYIC ee Brimonmser, saTeM oTxaeTcs caedy-
0INad KOMaHIa ¥ T. I. (KaK B OpDUMePe ¢ X03IMHEOM H cobaxoi),

B pexmxunMe npaAMOTrO YOPABJIEHHA CHCTEMA KOMAHJA HCIOJIHU-
Tena cleavIolan:

WAar —  nepemergerde ['PYC na oque mar Bnepen c
PHCOBaAENEM JMHHEH;

NnoBOPOT — IHOBOPOT Ha 90° NpoTHR 4ACOBOH CTpPeNKH;

NPLIAKOK — TepeMelleHNe HA OAME MIAr Buepex 0es pucoRa-

HHA JJHHHUH.

ITH KOMaHAR OyaeM HABHBATH NPocmulMii KomMandaMiL.

Hanpumep, nycTk TpebyeTcA HApHCOBATL KBAAPAT CO CTORO-
HOH, paBHo# ogHoMy mIary. Hexomuoe moao:xenne [PHC — B
J€BOM EHH)XHEM YIJY KBANpPATa, HANpasileHHe — Ha BOCTOK. By-
AeM OTMe4aTh COCTOAHHE HCHOJHUTENS MAJeHbKOH CTPENAKOH.
Torjga nocaef0BATEIBHOCTD KOMAHI H PesyJIBTATEL X BhIIOJAHE-
HUYA OVAVT CAeAVIONIAMM:
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WUcxoaHoe tuar noBopoT war

COCTONHIAE

NOBCROT war NOBOROT wiar

; M4

PafoTa B IporpaMMHOM peskuMe

PaboTa B TporpaMMHOM DeXAMe HMUTHDYET aBTOMATIIECKOe
yIpaBJI€HUE HCIONIHATE]SM. YIPABISIOIGAA CHCTeMa (KOMIBIO-
Tep) obxagaeTr MaMATHIO, B KOTOPYI SAHOCHTCA IporpamMma. de-
ROBEK COCMABNACM NPOZPAMMY U 6800UM €e 6 nAMAMb, 3aTEM
TPHC nepepoanTCs B peXUM YCTRHOBKH ¥ UeJOBeK BPYUHEYIO (C
TIOMOUIBIC ONpede/ieHERIX KIABRII) YCTAHABIUBALT HCXOOHOE CO-
croaHne ucnonpuTend. Ilocae oToro NMPOR3BONUTCH IEpeXofd B
pexcurn uctoanenur 0 'PHAC nagnnaer padoTaTe no nporpam-
ve. EcIH BOSHHKEET CHTYALMA, HPH KOTOPOR OH He MO/KeT BHI-
NOJMHNATE GYepeAHVI0 KOMayqy (BEIXOI 34 PAHHILY IIOXH), TO Bhl-
ITOMTHEHHE IIPOTPAMME] 3aBepIIaeTcA aBapuiHo. Ecnn apapuu se
IIPOACXOFKT, TO pabdoTa UCIICHHHRTENA 3aKaHUUBAeTCA HA TOCAE]-
Hell KOMAaHJe.

Taxum ofpasomM, IporpaMMHOe VIIPABIeHRe IPAPHYIECKEM HC-
NOJIHKUTEIeM IPOXOAMT 2TAM NOATOTOBKH (IpOorpaMMHpPORaAHNAe U
VCTAHOBKA MCXOJHOrO COCTOSHHA) ¥ DTAN HCIONHEHUA NPOTrpaM-
MEI,

WCNOAHEHME
NPOrPAMMWPOBAHWE {PeXUM UCoAHENA)

| »> YCTAHOBKA
(pexum YyCTAHOBKW)

B pemuMe MporpaMMHEOTO VIIPABJIEHHA DO-IPeKHEMY UCIICTL-
3YIOTCA KOMAHAH IUAF, MOBOPOT, MPHKOK. OMHAKO B 3TOM pe-
KUMe ecTh enle ¥ Apyrue KoMasabl. C HUMHK BRI HO3HAKOMHUTECH
oaxe,
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Harik mporpaMMHpOBAHHA AJAH rpaddHYecKoro HCIIOIHUATE-
nd — 370 yueOHEIH anroputMuueckiil AsLik (Af). [Toatomy an-
roputMe yopaeidenns I'PHCom, zanucamurie Ha ASl, geagiorcs
AIA HeT'O OJHOBPEMEHHO XM NPOrpaMMaMH.

JIuneinsie nporpamMmmel gaa FPHC

ByaeM ocRaHBATE NPOTPAMMHPOBAHNE Ha MDHUMEPaX pellieHnd
KOHKpPeTHHX 3237a7, C HoBEIME xoMaHaamui CKI1 6yzem 3Haxo-
METRCA NI MePe NOABINeHHUA EGT}}EGHGETH B HEX.

dagaua 1. CocTaBEM M BRIIOAHMM NDOTPAMMY, 110 KOTOpoM
I'PHC napueyeT 54 nione 6yKEy «T». IIveTs IANHEA BEPTHRATLHO-
ro ¥ ropH30HTAJIBHOIC OTPeSKOB PABHA YeTnIpeM HiaraM.

HexonHoe cOCTOAHIE — YHCTBIA nAMcer., MceooJdHuTrean —
B TOYKe, rae 6yvieT HaxoaNTECH JeBhId KoHeI[ ropU30HTAILHOTO
OTpe3Ka, HANpaBAeHHE — HA BOCTOK.

PesynpTaT BBRIIOJHEHUA UpOrpaMME IIOKa3aaH HA puc. 5.5.
CrpesKa YKAs3LIBaeT KOHETHOe COCTOSHHUE HCITONEUTENA,

IIporpaMma

TOJIE JJIA PUCYHEA

nporpamma Byrea T
HAY : : : : ; :
mar e AR SUPPPRN SVSID OO SOPROS SO SO
war S
mar : ' :

MOROPOT
nOBOPOT
NPLIKOK : ! , : : .
IPLIAOK .., ........ a ........ . ........
HOBOPOT ' : ; ' ;
mar

mar 0000 e PPN TP A T e T
mar o ; A

umar

ROR

Puc. 5.5. Pesyaprar penonEenua npolfpaMMul «Byisa T»,
CrpesxaMi yKasaHBl HAYATbHOE H KOHeYHoe cocTonadua [PHC
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CrpyrTypa TAKGH NporpaMMsel (AATOPHUTMA) HA3RIBAETCH JH-
HeHoH. KoMaHJbl REITIONHAKTCH OJHA 34 APYIOi, KAKIAA TOMb-
KO OJUH DA,

15 pemeEna 3TOM 3a4a9H OKAAJ0CH NOCTATONHO TOIf TaCTH
CKH, roropasi HCOONB3YETCA B peXHMe TPAMOIO yIPaBleHNS.

rﬁ“ Knpu-run O TNaBHOM

I'PHC — 210 rpadhmveckuil MCIOJHUTENE, HA3HAUYEHKE KOTO-
poro — moayueHHe UepTexell, PHCYHKOB Ha 9KpaHe THCIIed.

Vupasnenune I'PHC moxer nponcxogures B pe/KMMe OPAMOTO
YIpaBJIeHUA WJIM B PeXXIMe IPOTPAMMHON yIpasJjieHH .

C DOMOIObI KOMAHT mar, NOBOPOT, NPEIYKOK B IIpenesax pa-
60YeTO TOASA MOMKHO IIOCTPOHTE Ji000H PHCYHOK, COCTOALINI A3
BePTUKAJIBHEIX ¥ NOPH3OHTAJBHBIX 0Tpe3koB, CTPYKTYpa yIIpaB-
ASIOIEr0 aJrOCDATMA NpH 3ToM OyleT JMHEeHHOH,.

? Bonpocki 1 3adanusn

1. Karyto paGory mMosxer srInoausaTs TPHAC?

2. U710 upepcrapnaer coboil cpema menonuurena FPHECY

3. B 4eM pasHHOA MeXAy YNPABISHHKEM B NPAMOM PelKuMe U B HPO-
rpaMMHON pemume?

4. Kaxue npocTeie KoMangel 8xogAat B CKM 'PHC; kak oHH BRINOAEA-
©Tca’?

5. B xaKoft mocJef0BaTeIbHOCTH MPOMCXOANT BEIIONHEHNe KOMAHL B
AHHeHHOM aaropuTMe?

6. Moxer n¥ ZaHHBIN HCNIOJXHHTENL EADHCOBATH: NPAMOVIOJIBHHEK,
TPeyreNMbENK, NATHKOHEYHYIO 3Be3lly, OVKBBEL «Hs, «X», «P»,
«M»7

7. CoCcTaBRETe NPOTpAMMEl PHCOBAHHA CHMBOJIOB ¢E», ¢Il», «Bs, «H»,

«[I», «IlI», a Tar&ke Apyrux GHUCYpP, COCTOAINHX K3 TOPH30HTANL-
HEIX H BepPTHEKANPHBIX OTPRE3KOB.
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BcnomorarerbHble
anropuTMbI
U NoANPOTrpPaMMbl

Ocnoérbie memb: napazpada.
8 YN0 MAxoe 6CNOMOZAMEADHBLL AAZ0PUMM;
m ofpawienue K 6CrioMozamensvromny arxeopummy ( npouedype ).
w ORUCRHUE SCNOMOZAMERLHOZE arZopumMa (rpoyedypui ),
a memod nocredosamenvnoil demarusayuu,
m COOPOULHBIL MEMOQ.

Y10 Taxoe BCHOMOTATENBHBIM AJTOPHTM

A ceRfuac pelllM CJIEAVIOLIVIO 3afady.

Jagaua 2. [IycTs TpebyeTca cocTaBUTE IPOrpaMMy, Mo KOTO-
poit 'PHUC Hanmuier Ha 3KpaHe YeTHLIPEX3HATHOe Mucao 1919
{puc. 5.6).

Pue. 5.6. Pucopanme yucna 1919

Koneuno, MOAKHO NOCTYINTH TAK, K&K B IIpeAbAYILNei 3azaye,
HAIMCAB OAHY JIMHHYK) IOIPOrpaMMy, 00 KOTOPOH HCIOIHHTENRb
IIAT 24 HIATOM HapHCyeT ari mudpht, Ho ¢ ONeBUIHOCTEI BOSHH-
KAeT Apyras HJAef: NOCKOJABKY 3eCEk IBAM IR IOBTOPAIOTCH M-
pul 1 u 9, HeNE3d JAK COKPATHTL paboTy, HAIIHCAE IIPOrpaMMy PH-
COBAHKA TOH M APYIOH IU@PHI TOABKO OAKE pas? I10 XelCTBH-
TEJIBHO MOXKHO CAEJIATE.
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e R o e b T p—p————— PR PR S — ——— Ry AL By e s e B s e L, e

: . AJropuTM™, 110 KOTOPOMY pelllaeTcd HEKOTOpas

b ofpdSng. moAsazat¥a M3 OCHOBHOM 3afavH M ROTOPBIH, Kak
i{. ' MTPARKEJAO, BBEUIOAHACTCA MHOTOKPATHG, HASEIBACTCH

A BCIIOMOTATEeNLEERIM AJNTOPHTMOM.

BenomoraTeInHBIA aITOPHTM, 3aIMCAHHBIA Ha A3LIKEe IIPOrpaM-
MUPOBAHHA, HASHIBAEGTCH nodnpozpammon Uiy npoyedypoi.

O6pamenne K BCIIOMOraTeaIbHOMY AJTORPHTMY (IIpouexype}

B rarkom caydae mporpaMMa pelLIeHUS DOCTABJEHHON aajadul
pasfenaeTcd Ha OCHOBHYIO NPOTpAMMY {OCHOBHOHM ANTOPHTM) U
Opoeayps (BCcIOMOTraTeNnbHBIE aaropuTMe). Kasxmas npoie-
OyPa LOMKEA HMeTE: CBOe VHHKAMLHoe HMA. {18 paccMaTpusae-
MO¥ 3ajagH  HMMeEHA Iponeayp BrGepeM  CAeIVIOIIMMH:
EAMHWIIA u JIEBHTE. Torga B OCHOBHOW IPOrpaMMe KOMaHABL
o0paleHENA K 3THM npolezrypam OvayT taKkHMH:

caenaii EJVTHKITA
cxenan JEBIATD

Ilo aTHM KoMAaHZAM VOpaBIeHNe IlepefaeTcA COOTEETCTRYVIO-
INHM NpoueaAypaM, B nocjge UX BEINONEEHHA YIIpaBieHlIe BepHeT-
¢ K cHeaviomel KOMAEIZe OCHOBHOH NpPOrpaMMel.

doroeoprMcs, 49T0 HAYAALHOS ¥ KOHe4YHOe cocrogmma I'PUC
IPH BBIYEPYHBAHNH KK 0¥ Lrdpul GyIyT TAXHMMM, KaK [10Ka3a-
HO CTpeaxkaMd Ha puc. 0.6 (BHM3IY, HA BROCTOK). ¥ eUHMILI Ha-
JAJLHOE ¥ KOHeJHOe COCTOAHMA coenazaioT. OcHORHAA DIporpaM-
Ma:

nporpamma Jucno 1919

Hay

caenaii BITAHIIITA
NPLUKOK

caenaii JEBHTH
NPLKOK

caenai ETWHUILIA
NPLUKOK

coenan JJEBATD

KOH

JaHHELI TpUMep NOZHAKOMILI Bac ¢ HOBOH Komaujoi na CRHA
I'pahEIecKOrQ HCNONHNATENA — KOMAaHAOH ofpawenusa ¥ npoye-
dype. Ee dopmar, 1. e. obIuE BHA, CAeIVIOIIAR:

caexail <uMs NporesyphI>
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Onncanne BCIOMOTATEIBHOTO AATGPHTMA (IIPOIEXYPHI)

Bor z eece! Tax npocro! Ho Tenmepr Hazo «O0BICHUTE» MCIOIN-
HUTeK, uTo Taxoe EMHHWITA u yro takoe JEBATD. 910 nena-

eTes B ORUCAHUAX NPOYedyp (31eCh MOPAAOK BHIONEEEHA — IO
cTobnam):

npouenypa ENHHHIIIA  npomepypa JEBHTD

Had Ha4
HOBOPOT IIar LLOBOPOT
mar NOBOPOT NOBOPOT
LIAY mar MOBOPOT
mar imar OPRIKOR
mar LIAr UPBLKOK
IOBOPOT mrar AOBOPOT
IIOEOPOT MOBOPOT HOR
IIPBIMKOK mar
TIPEIHKOK OBOPOT
TMPRIKOK 1ar
IPELKOK mar
IIOBOPOT NOBOPOT

HOH mar

Onpenenenne npolelypsl B IporpaMMe Ha3bIBAETCH ee OIIHCa-
HueM, PopMaT ONHCAHUA NPOUeAYPHL:

npoueIypa <HM#Ha NPOoLeAypPhL>
HAY

<TeJNQ IPONEeRyPEL>
KOH

HMa B onMcanyn B AMA B o0paliedny LoKHEBl TOYHO COBIA-
IaTh (HEKakMX cKIAOHeHUH 1o nage:xam!). Onucanne mpoitenyp
pacrojJaraeTcs mocja¢ OCHOBHOM NPOTpaMMEI,

J00aBUB K NporpaMMe OIIACAEME NIPOOeAyPLl, MBI TEM CAMEIM
PACITHPHIN CHCTEMY KOMAEZ MCIIONHHTeAd. B fanuoi nporpan-
Me CTAJA0 BOSMOMHBIM HCICALIOBAHNES KOMAHALI o0pamcHnd R
9T0#f nponeaype.
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MeTon nocaesopaTeabHOI H@TANHIATIHE

Hcnonss0BaEHEIN HaME NOAxof ofrerdyaerT NporpaMMUpOBa-
HHe CHOXHBIX 3amad. 3ajada pasbuBaercg Ha 00Jlee mpocToie
mojasazadn. Pelremne xaknou oopMIAeTcd B BUAE BCIOMOra-
TeIbHOT'C AJIFCPHTMA, & OCHOBHON &ArCpPHTM OPTaHH3YeT CBAIKY
MEeXAY HUMH.

MeTog TporpaMMHpPOBAHHA, IPH KOTOPOM CHAYAIA [THIMETCH
OCHOPBHAA IPOrpaMMa, E Hell 3alKCHEIBAIOTCA OBpallleRUA K IOKA
elle He COCTABJIEEHBIM NOZIIPOrPAMMANM, 4 JOTOM ONNUCEIBAIOTCH
9TH NOAIPOTRAMMEI, HASHIBASTCA MemodoM nocredogarntens-
nou {noutazosoun) demanuszayuu, lIpuydeM KOJAMYECTBO LIATOB
AeTANH3aIHU MOKeT OuiTh ropaszo HONBINNM, YéM B HAIeM
OIpHMepe, MOCKONbKY CaMH IIOZNPOTPAMMEI MOTYT COJEPXKAaTh
BHYTPHM cefs ofpalnesHua K IPDYIHEM NOIPOrpaMMaM.

Céopoanslii MeTon

Boamo:xeH M JpVro¥t NOAXOJ K NOCTDOEHUIO CAOMKHEIX ITDO-
rpPaMM: IIepPBOHAYANBHO COCTABAAETCA MHOMECTBO LIOANpPOr-
PaMM, KOTOPRIe MOTYT IIOHAZOOUTHLCS NPU PEIIeHUH 3afauM, 2
aaTeM OIHLIeTCA OCHOBHAAL MPOIpaMMA, cogepxamas ofpanienns
K EuM. IloanporpaMMel MoryT OsITh 00 beARHEHEl B Gulnnomexy
nodnpozpamm ¥ COXPAHEHD! B JOITOBpeMEHHEOH IIAMATH KOMIIb-
©wTepa. Taxyio OHOIHOTEKY MOXKHOQ HNOCTEOEHHO HNOULOJHATE HO-
BBIMM IICHTPOTPAMMAME,

Hanpumep, ecnu AA# yIpaBjJeHER rpadudecKnM HCNONHHTE-
JeM co3fark OMOMMOTeKY IpoLeAYD PHCOBAHHSA BceX OYKE M
udp, TO IporpaMMa NOAyIeEHsa M060r0 Tekcra OYAeT COCTOATE
M3 KoMaHg o0paujeHHd K 6UOIHOTEYELIM IpoUefyPaM.

OnucagHulil MeTOZ HABHIBACTCA COOPOMKHBIM NPOZPAMMUPO-
eéaiuem. YacTo B nuTEPATYpE N0 IPOrPpAMMHPOBAHRI0 UCICIIB3Y-
ETCH TAKAA TEDPMHHOJIOIHA, METO/] NOCJIeA0BATeNEHOR eTANN3a-
IIAY HAZLIBAIOT NPOZPAMMUPOGAHUEM CEepPXy 6HUZ, a cbopou-
HBI METOX — MPOoZpaMMupocanueMm CHU3Y 68epX.

@ KDPGTI{D O rNAaBHOM
g i

Jns ynpoImeHHs IPOFPAMMHUPOBAHMA CHOMHEIX @2afav
HCOOAB3VIOTCHA BCIIOMOraTelbHEIE AJITOPHTME.

BenoMmoraTeAsHEIH SATOPHTM — 9T &ACOPDHTM DEeUIeHHUA He-
KOTOPOH IOA3AKAYHA M8 MCXOMHOH (OCHOBHOM) 3ajayy.

BenomoraTeNnppI anropMTM, JANHCAHHLIA HA f3bLIKe Hpo-
FPEMMIPOBAHER, EA3EIBAETCA HPOUEIYPOIl.
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Benomorarensueiit anroputM a0mxeH OuTeE oncaH. Ylocne
2TOro B 0CHOBHOM EI_JII'CIPHTME MOACHO HCOOMIB3OBATE KDMEH,I[}T 06-
PALIeEUS K 5TOMY BCIOMOIATeILHOMY AATODHTMY.

MeTox NpOrpAMMHPOBARHA, IPH KOTOPOM CHAYAJIA 3alUCHI-
BAETCA OCHOBHOH aaropuTM, & 3aTeM OIINCBIBAITCH HCHOIbLIO-
B&HEBIE B HEM BCIIOMOTATEIbHEIE AJPOPHUTMbIl, Ha3bIBAETCH METO-
AOM HOCHedOBATENBHON AeraJH3alliM, MNIH OpOrpAMMUDCBAHH-
eM cCcpepxy BHE3., O6paTHLII IOPAACK IIPOrpPAMMHPOBAENSA
Ha2bIBaeTCH NPOrpaMMHPOBAHIEM CHH3Y BRepX.

? Bonpockl u 3adanus

1. Y7o TaKkoe OCHOBHOM ANICPHTM; BCOONMOTATEALHEIH aXropUTM?

2. Yem oTNIMYACTCA ONHCAHHE BCIOMOTATENBROIO RACOPHATMA OT o0pa-
LIeHHA K BCOOMOTATEIHHOMY ANrODHTMYT

3. KaKoBbl NIPAaBUJ4 ONMHCAHHA BCIIOMOATEJIbHBEIX AMTOPHTMOR (LpO-
ueavp) xna ucrnonautenz 'PHC?

4. Kay sanmcpBaeTcA KOMaHAa 00palljeHUA K IpOUeAVPe B ASLIKE MC-
nonentenan 'PHUC?

5. B 4yeM cyTh MeTOIa MocnedoRaTeNbHON JeTaansanun?

6. Yro Takce NporpaMMUDOBAHHE CHH3Y BREPX; CBAPXY BHHU3T

7. Vlcnons3ys BCTIOMOTATENBHEIE 4JIMOPUTMBL, 3APOTPAMMHADYHTE PH-
COBAHHE COSAYIOIINX (GUIVD:

_ -

Luknu4yeckue
§ 30 | anroputmel

Ocroguste memvl napazpaga.
W Komanda yuria,
B YUKA 6 npouedype;
m OOK-CXEMBL AAOPUMMOSE;
® YURE C npedycnoguén.
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Komamaa nuknaa

ObcyauM pemeHHe CACAVIOLIISH 3aAatH.

Sagaya 3. Hexozuoe moaoxenne: I'PHUC — vy meBoro xpas
IOAA, HAIPABIeHEe — Ha BOCcTOK. Tpelyerca REapHCOBaTh
TOPH3IOHTAJIBHYI0 JIMHHIO Yeped BeCh JKpaH.

3agady MOKHO PelIUTh, HaIpcag 19 pas KoMaHAy war (ecniu
noneper nojig pucyHka 15 marogr). Ho ects u Gonee KOpoTKuil
BapHAHT IIpOrpaMmel., BoT oH:

IOKa BIIEPEIN He Kpail, moBTOPATH
HI

IIaT
KII

3Zece MCHONBL30BAHA KOMAHLA, KOTOPAA HAasbhlBaeTCH UUKAOM.
DopmarT ROMAHAL! LEKNE CIAeXYIOIIHI:

DOHKA <yCJI0BHEe>, IIOBTOPATE
HU
<TeJIO ILHKJIa>

RI(

Cnyxebnoe cnoBo A 0003HAYMAST HAYAN0 [THKJAA, KIl — KOHeIl
UK A,

ITo uepBast komagga us CKH, rotopas ucnonb3yet o8paTHYIO
CBAZDL MeNZY rpadudecKM HCIIOAHUTeNEeM H YIIPABNIIINNM HM
koMIObioTepoM. UHA 3aKII04YaeTCA B TOM, UTO IpOBepdAercd, He
Bpime)I A 'PYC 53 Kpali noag 1 He I'PO3HUT JIM eMY CAeKVIOLIIN
LIAT AW NPHIKCK B 9TOM HaUDPABACHHHN aBapHed. [Ipoeepaemele
VCJICBHA 3BYYAT TaK! «gnepedu Kpail?s unu «snepedu we Kkpaiify.
Ha uro MammmEa noaydaeT 0T MCIOOJHUTENHE OTEET <«0¢» MaH
«HEeM»,

B nmpuBezerHOM mpuMepe IPOBEPASTCA YCIOBHE «BIEpeIH He
Kpaii?». Ecan «ga», To genaercsa mar (T. €. BhIIOAHHETCA <TENC
DHKJ&™>}. JarTeM OPOHCXOAHUT BOSBPAT Ha UPOBEPRY YCIOBHA, H
BCe MOBTOpsAeTcA. KCau IpoRepKa yCNoBHA LaeT OTpUIATe hHhIMA
pesyabTaT (T. e. BIepeAH Kpaii), TO BHIIOIHEHNE [IMKIA 3aBepIla-
ercsa U HCNCAHAeTcH CIeAyIas KOMaE a TPOrpaMME.

Hpu nporpaMMUpoOBAHNH UK BAKEC ZYMATE O TOM, YTOOLI
uuky 6p1r KopewHEIM. ITRKA, 3anucanymil Buile, — KOHeZHELI,
JABHATAACE B OHOM HAPaBACHUH, HCIOMEHTeNb 0034 TeABHO LO-
CTHFHEeT KpAaf, H HA 9TON BHIOYJIHEHHE IIAKJIA 3aKOHYHUTCH,

Cumyayus, npu Komopoil 8biNOLREHUE UUKAR HUK020Q He 3a-
KaHwueaemca, nasvieaemea sayurnuearuen. Ilyecre I'PHUC Ba-
XOAUTCA B Cepelqiie noag. McenoaueRne caegyomero NUKiaa:
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MOKA BIIEPeAH He Kpait, MOBTOPATE
HII

mar

NOBOPOT

KII,

HEKoOrga He 3akoHuHTcA. I'PHIC Oyzer OecKOHeMHO pPHCOBATh
KBAJADATHK, TaK KAK IIPOBepKa YCJIOBUA «BIepezu He Kpail?»
Bcerga OyEeT JamaThk NOMOKHETEALHEIE OTBET.

IInga B apoeaype

3agaua 4. Temeps cocTABMM MporpaMMy, II0 xoTopoil rpadu-
YeCKHI MCIIONIENTe/Mb HAPHCYET IPAMOYTONIEHYIO PAMKY IIG KPaK0
moas (puc. 5.7), Hexoguoe nonomenne: FPUC maxoguren B ne-
BOM BepxHeM VIVIV, CMOTPET HA IOT,

PamMka cocToRT U3 YeThlpeX MWHHMA, DOITOMY PDPAIYMEO
BOCHOOJMB30BATECA ODPOLEAVPON, IPOBOLANISH AMHNIC OT Kpad 4o
Kped 1oaa. Oudares 0yzeM DeHCTBOBATE METOIOM I10CIeI0BATeN k-
HO ReTanuzanmuu. HanuireM cHaYANa OCHOBHVIO NpPOrPaMMY.

nporpammMa PamMka

HaY }
cxenan JJMHIEA
IIOBOPOT
caeaait JIMTHIHA
IOBOPOT
caenau JIMHMHA
IIOBOPOT
coenast JIMHHUHA -

KOH

Puc. 5.7. Pesyaprar BRITONHEeHHA
OPOrpaMMul «PamMKas. CTpelroi
YHA3AHO HCXOHIICe ITICNMoFeHe

IIporpamMma nNpoBeASHUS NHHEE HAMHE yYXKe DAcCMaTpHEBANaCh.
Ceranocs 0POPMHTE &€ B BHAR OIPOLEAYPHI.

nponexypa JJUTHWUH

HaAY
oKa BIepelH He Kpail, IOBTOPSTE
Hi
mar
KU

KOH
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ITpu cocTaRIeHHUH TOH IPOrpaMMbl HCIONB30BANACH O HOIIA-
rosag JXeTa’aH3alnd B TAKOH HOCHeNOBAaTeILHOCTH:

OCHOBHAA INTPOT'PAMMA
1HAr AeTANTHI&IHHM

npouenypa JIJMHWA

Brok-cxeMpl aATopHTMOB

Haunnaa ¢ 50-X rogos mpeurroro BeKa, T. £. eIe ¢ 2IO0XHE
9BM uepporo moKoneRMsa, TPOrPAMMHCTEl CTAJYM HCIONL3OBATE
rpairiecKde cXeMul, H300PKAOUITE aATOPHTME], KOTOPDIE II0-
JYIMAN HasBaHHE 0JI0K-CXEM,

Broxr-cxema coctouT us guryp (6aox0B), 0003HaTAIOIIHXY YHA-
33HUA Ha OTAEJBHEIE ALIICTBHA MCIIOIEUTEIA, U CTPEJIOK, COeH-
HANMUX 9TH DIOKH H YKA3BIBRICILHX Ha NOCIeH0BATEILHOCTh
KX BEITOMHEHNS. BHYTDH Kaszoro 6M0Ka 3aNRCEIBACTC BRITO-
HaeMoe geficTeHe, CaMa QpopMa HJ0KA IOACHAILIBAET XapaKTtep
oIlepallMii, KoTopyio oH obosHayaeT. 114 npuaaEua HarjafgLHO-
CTH ¥ eZUHECO0pAIHA CXEeMAM ARTOPHTMOB Bee rpadiivecKHe ie-
MEHTBI CTAHIAPTU3NPOBAHDI.

ITocorpHTe Ha pue. 5.8, rae noKazaHa OM0K-cXeMa RATCPHT-
Ma pHcoBaHHA paMKH. OHA COCTOMT M3 JBYX vacTel; 6I0K-CXeMBl
OCHOBHOI'D AJTOPHTMA H OJI0K-CXeMbi BCHOMOTaTeabRHONG &JAT0-
purna JITHWAA.

QCHOBEHOR 8ArQPHTM BenomorareneHmi aaropiTm

Cracana 3

NMHYA NHAHUR
NOBOPOT nosopaT
JDAHWA NS

NOBOROT @

Puc. 5.8. Brok-cxema anroputrMa ¢Pankars
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Hs sTux ¢xeM BiAHC HASHAYCHHe ON0KOB PAINIHYHON (DOPMEI
(puc. 5.9).

Hagano
© HAW Rolell _—h
SATOPHTMA

YCIOORHe

HET

Ilpocran womarza

Ofpamenue
K BCIOMOIETENEHOMY
alropHTMY TeIn UHKIA

R
Ilpoeepka ycnoensa h

Puc. 5.9, OneMentr G/I0K-CXeM M CTPYKTYPa «IIHKI$

Iluxa ¢ npexycaoBHeM

Komanza nukia nzopasxaeTcs He OTAE/NbBHRIM OJIOKOM, a Ime-
JIOH CTPYKTYDOH, NoKasaEHOH Ha puc. 5.9. Takyw CcTpyRTYDY
Ha3hIBalOT YUKAOM ¢ npedycroeuer (TaKk KaK YCIAOBHE IIpej-
IIeCTBYeT TeAy IuKAa), EcTk M ApVroil BAPHAHT HA3IBAHHA!
UUKA-noKa (DOKa VCJIOBHEe HCTUEHO, IIOBTOPHETCH BBITOJAHEHNE
TeJjIa ITHKIA).

IIpn peleHuy caemviolieH 3amayd CHOBa DVZEeM HCHONbLIO-
BATb METOXL LOCASTIOBATENLHOH JeTaAN3AIKHH.

Jagaga §. Tpedyerca pacuepTHTL SKpaH IOPH30OHTANXBHBIMHA
auarAMHK (pHc. 5.10). Hexogaoe cocToaHMe HCIIONHATEAA: BEPX-
HWH JeBBlH yron, Hanpag/geHue — HA T,

Puc. 5.10. «Pasxuuosxar
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B nporpaMme g4 pelieHIa 2TOH 3ajauyl UCMOALIVETCA TA Ke
nponeaypa JIMHUA, Hpyrag nponeaypa — BO3BPAT — Bo3-
ppamiaer 'PHC k HCXOAHOMY HOAOKEHHWIO AR PHCOBRHOR CJe-
AVIOLeH JTHHHH,

nporpamma Pa3nuooeka npouenypa BO3BPAT
Had Ba4
HOoKA BuepeAd He KPaH, NoBOPOT
OOBTOPATE NOBOPOT
HIJ, NOK& Biepeju He KpaH,
KOBOpOT MOBTOPRTE
caeaai JJHHHHA HEL
caeaail BO3BPAT MPBLIXKOK
NPBIKOK Kil
1314 NLOBODOT
GBOPOT KOH
caenai JIMHWAHA
KOH

Biox-cxeMs! OCHOBHOI'0 M BCIOOMOTATEILHOTD aJTroOPHTMOB

Hav. BOSBPAT

h
NOBOQROT

npejcrapieHbl Ha puc. 5.11.

Y
NAHHA
BO3BPAT ‘ NPLIXOK
NOB¥OK f
i neaopoT
NCEGPOT
$ koH, BO3BPAT
JHHKA

Pic. 5.11. Brok-cxeMa arropuTMa «PasniMHOBRKA»
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'

fﬁ"&d} KopoTKo 0 rnaBHOM

gty

L

Hnsa nporpaMMHpPOBaHHA IIOBTOPRIONINXCH AeHCTBHI IpHMe-
HALTCA KOMAHIA IHKIA, KOTOpasa HMeeT CAeAYIoIYIO CTPYRTYPRY:

II0Ka <yCJAOBHE>, IOBTOPATE

HIX

<TeN0 LUKAa>

KL

Konmanaa nukia Henolbsyver o0pATHVIO CBA3E MeXAy 00BeK-
TOM YIPABJEHHA H YIPaBAAWIIEH cucTeMol. JIpoBepKa yCcIoBU4A
AaerT MEQOPMALLMIC YIIPABJAAIOINeH cHcTeMe O COCTOSHMU 00bex-
Ta VIP&BJIeHUL,

B puxie ¢ npeIycaoBHEM eciid NPOoBepAeMoe yeaoBsie BBIIO0I-
HAeTCA (BCTUHHO), TO BRIDOJHAOTCH KOMAXILI, COCTABILAIOIINE
TeN0 LUKIA. ECaIH yCI0BHMe JIOKHO, TO NPOHCKOIUT BLIXOZ U3
UK A,

IIpu NporpaMMBEPOBAHMH DHKJIA HeoGXOTHMO CACAUTD 38 TEM,
uTo6El He J0UYCKaIoCh 3allUKINBARHKA.

Bnok-cxemMa — 3To rpadudccKEN ¢Oocod onucaEBa aJropHT-
Ma. Baoku ofo3Ha4YaKT AeHCTBEA HCNOMHHTENA, A COCXHHM-

e HX CTPEAXH VKA3BIBAKT HA IIOCNEeIOBATENBHOCTES BRLITIONHE-
HHA DefCTEHIH.

'? Bonpock! U 3adaruA

1. Y710 Tekoe mukn? Kar sanucripaeTcda KOMaHNA HHKAA?

2. Yro Taroe yenopue MMKIA? ITo Takoe Tedo uMxJaa’?

3. B KaKoM cryuae NPOMCXOIHT ALMKAWBAHHE ANrOpHTMAa?

4. Yto Taxoe Gnox-cxema?

5. H3 kakux GIOKOB COCTABRAIOTCH OIOK-CXeME! (KaK OHM Haobpasxa-
10TCA N 970 000sHAYAKT)?

6. Hro offogHavaoT cTpenkn Ha Ga0K-cxeMax?

7. CocraBbre mporpammy, nepesoggwyio 'PHC B yroa moaa us awbo-
I'c UICXOJHOr0 COCTORHHIS,

8. CccraBhTe IporpaMMY PHCOBAHWMA NPAMOYTONABHOR paMKH BIOML

KDad NI0JaA, HAYNHAA PHECOPAHHE M3 n1000r0 HEYAILHOT'O COCTOAENA
HCUHOIHHUTeNER.
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BeTtBneHue

§ 31 1 v RocneaoBaTenbHan
Agetanu3auuva anroputma

Ochosnvie membt napazpaga:
m KOMOHOG 6EeMEACHUMA,

m HENOAHAR opma semsieHun;
e npumep 3adauu ¢ Gsyxuiazoeoit demanusayueil.

KoMaHaa BeTBICHEA
IlosnaxompMes eme ¢ oguo#l KomagaoH 'PHC. Ona masniBa-
eTCH KOManJou eemenreHus, PopMaAT KOMAHAL BETBISHHUA Ta-
KOH:
€CJIH <YCJQBHE>
TO <cepux 1>
HHEaye <cepus 2>
KB
CiayxebHoe CI0BO KB 0003HA4YAET KOHell BeTBACHEI,
1lo-mpexEemy 'PHC MOMeT IPOBEPATh TOXBKO AB& VCIXOBHA!
sgnepedu kpaltf» ann «enepedu mne xpalt?». <Cepua> — 3T0

OXHA UMM HEeCKONLKO CASZYIOIINX APYD 8a APYroM KOMaEd. Ecan
<yCIOBHE> CIPABEATHERO, TO BRIIOJIHAETCS <CepHHE 1>, B npo-

THBHOM clydae — <cepus 2>. [IpuMep mokaszax Ha pmc. 5.12.

HET

BRepeAn
He Kpaii?

nOBOPOT
i

NPbLIXOK
1

Y

Pue. 5.12. Biok-cxeM& OOJHOTO BETBICHHA

Taroe BeTBJIeHHe HA3HIBALTCH NOAHBIM,

Hemonanana ¢ropMa BETBACHUA
B HexO0TOPRIX CAYSaAX HWCIONL3YETCH HERONHAR
Komanasl BeTBIeHud (puc. 5.13). Haopumep:
€CJIH BIlepefil Kpay
TO IOBOPOT
KR

gopma
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\

Pic. 5.13, Baog-cXeMa HenOXHOTD BeTBIeHHA

NoOROROT
i

Henonnas KOMaHIa BETBJACHMI UMeeT cleayoumnai hopmat:

eCIH <YCJOBHE>
TO <CepHH>

KE

3fecr <cepHi> BEINONHAETCH, eC/IHM <YCIOBHE> CHPABeIJIH-
BO.

CocTaBuM IIOCAEAHION, CPABHHTEJILHO CAOKIVIO NPOTrpaMMy
oaa 'PAC, Ha sToMm npaMepe BRI VBEZNTE, 9T0 IPUMEHEENE Me-
TOAA TOCAEA0BATENBHOH ZeTaNR3anuy odIervaeT penieHue HeKo-
TODBIX «I'0OJOBOJIOMHEIX® 347184,

IIpuMep 3agadn ¢ ABYXIIATOBOIH AeTaldH3aIHeH

3aga4a 6. IlocrpouTs OpEaMeHT, COCTOAINMI W3 KBAADPATOR,
pPaCOOIOKEEHBIX 110 Kpaw noad. Mexozuoe nojoxenne I'PYIC —
B BEPXxHeM JIEBOM Yy, HANpaBienmue Ea Ior (puc. 5.14).

IIpoueaypy, PECYICIIVIO HENOUKY KBAAPATOB OT Kpad A0 Kpad
nona, masopeM P, Ilpomenypy, pHCVIOLIYR OfZuH KBajpAaT,
HasoBem KBAJIPAT. CHauana HanumeM OCHOBHYIO IIPOTPAMMY:

nporpamma OpuamenT =1
HAY ’ —{
cpenai PAJL
MOBOPOT
caenan PA
HOBOPOT
caenad PSIIO
TOBOPOT
ciaenait PHI [

HOH

Puc. 5.14. PeayabTaT BEINOMHe-
HHA IporpaMMHE «(JpHAMEHT»

Teneps nanuinem npoueaypst P n KBATTPAT:
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npoueaypa P mponenypa KBATIPAT
Hav HAY
TMPLIZKOK mar
NIPEIKOK NOBOPOT
IIoka BIEpeAHd He Kpail, IOBTOPATE LAY
H1} noBODPOT
caenaid KBATPAT Iar
eCaH BOEDEAM HE KPA# HOBOPOT
T0 NPEIADK Imar
KB HOBROPOT
KIL, NPBLKOK
KOH KOH

B nponenype PHAIL B Telte MUKIA COTEPHHTCS HEIIOMIHOE BET-
BiaeHNe, CTDYKTYPY TAKOTO AANOPHTME MOMKHO HA3BATE TaK:
l;.H.E.P‘I. L BAGIEHHDLM BEMAB/IEHUEM.

Ha pue. 5.15 npuBegena 6rox-cxeMa npodeayps PAIL.

NPBROK

¥

APLDKOK

HeT

anepeny He Kpail'

KBALOPAT

HET

Cﬁ%ﬂD

Pue. 5.15. Bnok-cxema nponeaypel PHJ

NPELXOK
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CocTraplieHue 3T0H OporpaMMsl 1oTpeloBang gpyx LIATeB Ze-
TAJU3AHUK AATOPHTMa, KOTODEIE BRIICAHANNACE B TAKOH ITocie-
TOBATEJRHOCTH:

OCHOBHAS NPOTPAMMA
1-0 War aerannaauum

npoue a Ps
pousayp A 2-A war peTanv3aium

npoueaypa KBAOPAT

Teneps BaM HM3BeCTHnI BCe KOMAXZH yIpapaeEnfg rpadmue-
CKHMM HCHONHHTeaeM. MX MOKHO pasAeNUTE HAa TRPU I'PYIIBI
TIpOCTEe KOMAEZBI; KOMadia ofpalleHus K Tpouenype; CTPYK-
TYPHBIE KOMaHALI. K TpeTheil rpynne OTHOCATCA KOMAHAR UUIK-
JIa M BETBJAEHU A,

CRH rpagfigeckoro HCNMOAHENTEA

ITpocTHie KOMAHARL CTPYKTYpHRIE KOMAHTE
mar NOKa <YCJAQBHE>, IIOBTOPAThH
NOEOPOT Bl
NPBLAKOK <TeN0 UHKI&>
K1

Ofpawerys K nponeaype
Al <yCHAOBHA>

cacaal <HMA OPOUEAYPEI™ TO <cepudg 1>
wHAYE <cepuHa 2>

KR

"‘a KopoTko o rnasHom

KomMarna BeTBRIAEHUA MMeeT CAeRYIOUHI (popMar:

eCHaH <YCIOBHE>
TO <cepHa 1>
HHauye <cepHa 2>
KB

Ecau <ycnoppe> HCTHHEO, TO BRIIOJAHSAKTCA KOMAHARI, C€O-
CTABMAIONINE <CepuIo 1>, ecay NOKHO, TO — <cepuio 2>,

HenonHan koMaHIa BeTBASHMA HMeeT caepyoliui Qopmar:
eCIH <yCIoBHe>

TO <CepHHE >
KE
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Ecau ycaoBHe HCTHHEO, TO BLIIOAEAETCA <CepHA™, eCJaH

JOKHC, TO CPA3ZY HPORCXOAUT NePexof K cleIywuleit KOMaELe
AJINOPHTMA.

CiroXEBe anTOPHTME! YI0DHO CTPOMTE NYTEM IICIIATOBOH fe-
TATHBALLAH,

7 Bonpocet U 3adarus

1. YUro Taxoe IomIaroBad JeTaauianuAa?

2. A3 rarkux KOMAHI MOI'VYT COCTOATE BCHOMOTATENbHBE ANTOPHTMEBL
MOCHeZEEr0 YPOBHA AeTANH3ALKHAY

3. Karoit dopMaT nmMeer KoMagaa BersleHua? Kaxue nelcTBHMA Hc-
NOAHKHTEAA OHA ONIPEdeNndAeT?

4, YeM OTIHYBETCH MOJHOE BETBJISHHE OT HEeNnOJAHOro?

9. IIyreM nOmMAroBoil AeTAJH3ANHW COCTABRTE NPOIPAMMBI VODABIE-
HHA rpadrgecKHM HCIOJHUTENEeM ANA pEINeHUA CABAYIONIUX 3a-
Zad:

s POCYEPTHTL BCe I0Je TOPUICHTANBHEIMH TYHKTHPHEIMY JHHUH-
MH;

s HADHCOBATD KBAJPATEH]I BQ BCEX YeTHIpEX YriaaX IONA;

¢ PACYEDTHTL BCe NMOJe B KIETKY €0 CTOPOHOH, PaBHOM miary.

“Yemy Bbl SONXKHbLI HAYYUTBLCH,
W3yvuB rmasy 5

OcBoNTE: IPOrpaMMHEOe YIP&BJAeHHe OJHHM H3 yueOHBIX rpa-
pudecKEX MCIONHUTENEIE.

CocTaBisTh MUHEeHHEE NPOrPAMMEL.
CocTapiaare HEKIUUECKHE IIPOTDAMMEI.
CocTaBaATE OPOTPAMMEL, CONEPIKAIINE BETBICHIA,

OmuceBaTh ¥ MCNOJAb30BATH EBCIOMOLATENLEBIE AJNTOPHTMEIL
{moanporpaMMEI).

ITpuMeHATH MeTO NOCAeIOBATEABHON deTaJH3AIHH,

2

A




YTIPABINIEHUE WU

KunbGepuernueckas Moaeab yIpaBJeHUs

Yupapnsronpi O6nexT Wik CyOBeKT,
00BEKT OCYLIECTB/IAIONINA YIIPaBIEeHHE
ObnexT win cyOBexT,
OOBeKT BBIIQJIHAKOLLIHH KOMaH/Ibl
yIparIeHus VIIPARNICHUSA — UCNOTHUMEND
An2OPUMMA YNPAGNEHUA
Dlpanins oaas Kauan nepenaun
KOMaH[ YIPaBJICHUA
Kanan nepenayu
Obparnas CBA3b JAaHHBIX O COCTOSHHH
o0BbexTa yIpaBIcHHS
ANropuT™M ITocnenoBarenLHOCTE
YIIPaBJIcHUA KOMaHJI yIIpaB/IeHUA

ABTOMaTHYICCKHE
CHCTEMEI

C NpOrpaMMHEIM
ylpaeleHHEM

| TexHHYECKHE CHCTEMBI,
B KOTOPHIX QYHKIUH

YIpaRigoIero obnexkra
BHINOMHAET KOMIIBIOTED




Cucrema
OCHOBHBbIX NOHATUMN

ANFOPUTMEL T

AJITODHTMH32HS

Hcnonaurens CKH -~ cucrema
aNropUTMa KOMaH]{ HCIOMHHTCIA

TToHsSTHOCTE

TounocTs |

KoneyrocTh I

CregoBaHHe I

ANMTOpHTMHYIECKHE
CIPYKTYPBI

Berrienue

Huaxn

CTpykTypHas METOAMKA ANTOPHTMH3AINH

Tocnenosarenshan AeTAIM3ALUA
IlocTpoenue anropuT™a T -

13 GasoBBIX AMOPHTMHYECKHX Pcﬂunﬂﬂﬁ CTIOMOTATeIIBHEIS
CTPYKTYp: credosanue, | AAropuTM || anrOpHTIMbI
gemanenue, Yyurn L L~

IIpotKTHpOBAHHME CBEPXY BHU3
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'-ITO Ta Koe ;J-z"u %
§ 32 | nporpamMmupoBanve ;i

Ocnoenbie membt napazpaga.
m KO MAKUE npozpamMMucmbvl;
B %IMO0 MaKoe A3blK NPOPAMMUPOSEHURA;
B Y0 MAKDe CUCMEME RPOZPAMMUPOSHGHUR,

K10 TakHe nporpaMMHCTLE

Temepr BaM NPeACTOMT OAH)Ke MOZHAKOMHTLCA €IIle C OTHHM
pazfenoMm HH$POPMATHKM, KOTOPRIH HasnBaeTcd «IIporpaMmmupo-
BaAHHE?,

A Haznauenue nporpaMMHpPOBAHNA —

féﬂ%{) paspadoTra IporpaMM VIpaBleHHA KOMOLIOTepOM
Xy C HeJLIO PEINEHHE PASIHIHEIX

HEQOPMATHOEHEIX 3a7aY,

f

CrenuanaHncThl, NpodeCcCHOHAABHO 3aHHMAIOIHecH IIPorpaM-
MIIPOBAHHEM, HA3LIBAIOTCA RPpOZpAMMUCMAMU. B NepBLie Iogb!
cyiuecTeoBarirg IBM 2714 HCIOJIL30BAHUA KOMIILIOTEPA B 1000
obiaacTi HY:XHEO BLII0 YMETh nporpaMMupoBaTe. B 1970-x — 80-x
rofax XX BeKa HAYKMHACT PASBHBATLCHE IPHKMAALHOE NPOTPaMM-
HOoe OfecnedeEme. BypHoe pacmpocTpaBeHne npuraageoro 110
IIPONUIONIIC ¢ MOABNEHMEeM IepcOHANBHRIX KOMNIBIOTEpOoB. Crao
COBCEM HE DﬁHﬂﬂTEJIBHbIM YMETH HpDI‘pﬂMMHpDBE.Th AJH TOIG,
uTOORI BOCIIOAB3CBATHCHA KOMIbKOTepoM. Jllogu, pafoTaroinue Ha
KOMIILIOTEPAX, PA3IedIINCh HA NOAbI0EAMENE 1 NPOZPLM M-
¢moé. B HACTOAIOee BpeMA II0JABIOBATENCH ropajdno 0oNsIne, YeM
IPOrPaMMHCTOB.

MoskeT BO3JHHKHYTE BIIEYATNCHHE, 9TO NPOTPAMMHCTHEL Te-
nepk vKe ¥ He HY#HEB! Ho Kro »xe Torna 6yier coszaraTh Bee
QIIEPpAITHOHHEIE CHCTEMEI, PESAKTODLI, I‘pﬁll]HT:[ECEI'IE NakKeThl,
KOMIOBIOTEPHEIE HIPRl 1 MHCTOe apyroe? ITporpaMmucTsi, Gesy-
CIIOBHO, HYVKHEI, IPHYeM 3aZa4l, KOTOpPEIe HM IIPHXOAMTCS De-
IIATE, CO BpeMeHeM CTAHOBATCH BeCe CIOMKHee,

IporpaMMHPOBAHHE NPHHATC PASALAATE HA CHCTEMHOe H
opuKiIagHoe. Cucmemubie RPpozpammiicmbl 3aHAMAIOTCA Pa3pa-
6oTHOH CHCTEeMHOI0O NPOTPAMMHOrG obecreueHNA; ONePALIORHELIX
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CHCTEM, YTHJIHT M ND., 4 TAKXHEe CHCTEM NpOrpaMMEPOBAENA,
Hpuxaadnvie npozpammucmpt CO3ZANT NPHKA&IHBIe TIPOTpaM-
MBI: pPeXaKTOphl, Tabnpyxble nponeccopr, Mrpsl, obydasombe
OPOrpaMMbl 1 MHOTRE Apyrée. Cnpoc Ha BHICOKOKBAAUQHULIHDO-
BAHHIX TIPOTFDEMMHACTOE, KAK CHCTEMHBIX, TAaK H NIPHKJIALHEIX,
oyeHs GOABIION.

B naEHo# riaase BH MO3HEKOMHTECH ¢ IMPOCTEHRINIMMHE IPABH-
JAMM ¥ TNpHEeMaAMHP NPOrpaMMupoOBaHud, 3IarjigHeTe B 3Ty akK-
TY&JILHYIO H TIPeCTIKHYIO DpodeccHoHalbhyio obaacrs.

Yro Taxoe A3KK APOTYPAMMHPOBAHKA

II5A CcocTABJEHHA TIpOrpaMM CYILECTBYIOT PasHooOpazEble
AZWKN NPOZPAMMUDOCARUA.

AN SSHIK NPOrpaMMHUPOBAHMA —

X "
:’ifﬁ 197 2T0 QHKCHpOBAaHHAA CHCTeMa 0003HAYeHHE
' IJIA ONTHCAHUA AATOPHTMOE K CTPYKTYP AAHHBIX,
i

HNonynapHELIMKA A3BIKAMH NPOTPAMMHPOBAHMUA CETOAHA SB/A-
wrea IMackans, Beticuk, Cu, doprpal H Ap.

Y10 TaKoe CHCTEMA NPOrpaMMHPOBAHNA

HJIa coRmaEMA 1 HCIOJAHeHUA HAa KOMIILITepe NpOrpaMMBbi,
HATTHCAHHOI Ha A3pIKe NPOTPaAMMHPOBRHIS, HCIOALIYIOTCH CUCL-
meMbl nPOZPAMMUPOSAHUR,

CucreMa mporpaMMHEPOBARHA — 9TO NpOoTpaMMHOES
28\ ofecnedenne KOMIBIOTEDA, NPeAHAIHAYCHHOE L5
A ﬁf padpaboTKH, OTIAAKE ¥ HCIIOMHEHHS NPOrpaMM,
gﬁ SANACAHHLIX HA OIPeReJeRHOM ASBIKE
= NPOTpaMMUPOBAHAA,

CyniectByioT cCHCTEMR porpaMMupoBanua Ha Ilackane, Beil-
CHKE M APVIHMX AIBIKAX,

B mamnoi raake peyn ByneT mATH 0 CPEICTBAX H ¢mocodax
YHHBEPCAJIBHOIO IIpOrpaMMHPOBAHENUS ~— HE€ OPHEHTHPOBAHHOIO
HA& XaKYI0-TO V3KYI0 NPHKJIAAHYI0 001acTh. lIpnMmepomM yarocne-
OMaTU3MPOBAHHOrO IPOrPAMMHPOBAHHA ABAAECTCA Web-npo-
IPAMMHIPOBAHHE, ODHEHTHDOBSHHOE Ha cosianpe Web-caliTos.
Anaa aTex UeneH, HAOpHMEp, HCOOAL3YIOTCH A3nikM IITML,
JavaScript., Aspikn llackane, Beiicuk, Cu oTHOCATCS K YHCAY
YHUGEPCANBRUX AILKO6 NPOZPAMMUPOGARUSR.
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Pazpaborika n1ofof mMporpaMMLI HAYHHASTCH € IIOCTPOCHMA
ANropHTMA DemreHNA 3axavyy., Hmxe mbr ofcyanM ocofenHooTH
AJMrOPUTMOB pellleHHA 38187 00paloTKy HEGQOPMAIMY Ha KOMIIE-
1orepe. Takue aIropUTMEl HASBIBAIOT AATOPUTMAMU PabOTHI ¢ Be-
JAYHHAMH,

g}ﬁ KopoTko 6 rmaBHOM

~ - A . vhir

IIporpaMMupoBanne — obnacTs UHQOPMATHKY, TOCBAIMEH-
HAas pazpaboTKe NMPOrpaMM YOPABASHUA HOMIILIOTEPOM ¢ UeIbI0
PellleH’ A PASNMYHLIX HEDOPMATHOEHLEIX 3aXat.

HPDFPEMMHPDBHHHE OBIBAeT CHCTEMHBIM H IPHEJIaIHBIM,

ITackank, Deficuk, Cu, PopTpalH — 3T¢ YHHBEPCAALHEIC ABLI-
KH HPOrpaMMIPDOBAHIA,

CucremMa IPOTPAMMEPOBAHEA — 3T0O MPOrpaMMHEOe obecrege-
Hye KOMIBIOTepa, OpelHasHaueHHce IA4 paspaborku, oTiaagru
H HCIIOJHCHEUA OPOrPaMM, SANHCAKHEBIX HA ONpPeJe/leHEOM SShIKe
NpOrpaMMHIDOBAHHA.

7 Bonpocsk! ti 3a0aHus

1. Yro Takoe nporpaMMuUpoBaHUe?
2. Karue 330290 DEIIAIOT CHCTEMHRIE H TPUKAAAHEIS TDOrPAMMECTEL?

3. HazoruTe HanGollee pacnpocTpaHeHHBI® XB3LIKH HPOrpaMMHDPOBA-
HHUA.

4. B 4YeM COCTOHT HASHAYCHUE CHCTEM HPOTDAMMBDOBAHNSA T

ANropurmbl

§ 33 | pabotnl
C BeNnUYMHaAMW

Qcrosnvie membt napazpapa;
n KOMRLIMEP KAK UCTOAHUMERL GAZOPUIMMOS,;
m SCRULUNBL KOHCHAHMBL 1 REPEMEHHLLE,
m CUCTNEMA KOMANRD!
w XOMAKGE NPUCEAUBTHUR,;
n KOMAHOA d80da;
m KoMaHGa abianda.
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KoMIILI0Te€p KaK HCMOJHUTENE: ANTrOpUTMOB

Ban vice napecTHO, ITO BCAKHI AJATOPHTM COCTABNACTCH ANA
KOHKDPeTHOro MCIONENTENd. Tenepb 8 Kauecmaee UCTONHUMENR
Mui yfem paccmampusamb KOMNbiomep, OCHAWCHHUI cucme-
MO nPOZPAMMUPOBAHUA HA Ohpedeaen oM ATviKe,

Komnuiorep-ucnonaurens paboraer ¢ onpefeleEHEIME JaM-
HbLMU 110 OIIpefelleHHOH npoepamrme, [{annpie — 5TO MHOXKECT-
BO BeJIHYUH,

Beauunes:: XoMcTauTH M IIepeMeHHBIC

Komneiorep paboraer ¢ nEhQOpMaALNel, XPAHALIEKCA B €To TIA-
nMATHE. OrgexpEsll HEGOPMALNOHERIE 00%eRT (THEa0, CHMBOJ,
CTpOXa, TAOMHITA 1 TIP.) HASBIBABTCRE GeNUMUNHOIL.

o -

My Beakan ofpabaTriBaemMad nporpaMMOR BeNIUIHHA
?ﬁ *}f JaHHMaeT cBoe MecTo (roJse) B namatn SBM.

H '] 3HaueHue BeIHYHMHEI — 3T0 HHGOPMAILWS,
XPaEMMaH B 3TOM LIONe IIAMATH.

i €4
ﬁ‘_ e

CylLIecTEVIOT MpU OCHOSHBLY MUNG 8€XUYUH, C KOTODEIMH pa-
DoTAET KOMIBIOTEDP: YLUCAO60W, CUMEOABKBLL M RGZUHECKUL.
Mayuas 0a3E JAHHKIX H 2NeKTPOHHLRIE TaONHUbl, Bhl YKE BCTPE-
YAJIACH ¢ STUMH THNaMU. B 7aHEOH rnaBe Mbl OyZem CTPOHUTE all-
TOPUTMEI, paboTarolliye ¢ YUCAOBRIMH BeTHEWHAMM,

Yucnoskle BeNMYHEBl B NPOTPAMMHPOBANUK, TAK Ke KAK H
MaTeMAaTUHEeCKHe BeIHHEL, XENATCH HA NMEePeMEeHHLE B KOH-
crauTH {mocrozHHwe), Hanpumep, B dopmyne (a° — 2ab + b%)
a, b — nepeMeHERE, 2 — KOHCTAHTA.

Koncmanmat 3alIMCHIBAIOTCA B AMOPUTMAX CBOHMIH JIECHATHY-
HEIMH 3HaveHHsAMH, Hanpumep; 23, 3.5, 34. 3uavenne KOHCTAH-
Thl XPAHHATCSH B BHIJEAEHHOH IO/ Hee S4elKe [IaMATH H OCTaeTCA
HENZMEHHBLINM B TeueHpe paloThl IporpaMmel,

Hepemennvie B IpOrpAMMHAPOBAENH, KEK M B MaTeMaTHke, 06o-
SHATAIOTCA CHMBOJHYECKHMH HMEHAMH. JTH HMEH8 HAa3hIBAKT
udenmudurxamopamu (OT TI2T0AR «UASHTEDHITHPOBATDY , WTO 3HA-
quT «0003HAYATEY, «CHMBOARSHUDPOBATHY). HZeHTUGHKATOD MOMeT
6b1Th OTHOM OYKBOH, MHOKeCTBOM OYKB, coueTaHeM OVKB K IRDp U
1. & IlpuMepsr npentuduxaropor: 4, X, B3, prim, r25 u t. 1.

CrcreMa KOMAHT

BaM M3BECTHO, YTO BCAKHH AJTOPUTM CTPOMTCH UCXOA A U3 CH-
CTeMBl KOMAH, HCNONHEHTeNd, AN KOTOpPOTD OH IPENHAZHAYECH.
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HesaBucunmo oT TOro, HA KEAKOM fASLIKE IporpaMMUpoBaHUA Gy-
AeT HAIHCAHA IIPOTPAMMA, AJATOPHTM PAGOTEI ¢ BeIHYHHAMM CO-
CTAB/JAACTCA H3 CACAVIONIEX KOMAaHM;

& NPUCCAUBAHUE;

a2 88060,

abiaad;

7 0b6paleHue K 6CROMOZAMEALHOMY AAZOPUMMY;
5 YUK

4 gemeEnenue.

iy

KoManga mpHCBAHBAHHS

Komanga npucBanBaHna — OJHA W3 OCHOBHBIX KOMaHE[ B aJIro-
PHATMAX paboThl ¢ BeIMYMHAMH. 32IUCKBATE €€ MBI OyJeM Tak:

<nepeMeHHaA~> = < BBIP&KCHHE>

SHAYOK ¢:=» YHTAETCH «IPHCBOHTL®. Hampumep:

2 =X+Y

KoMnobroTep CHa4YaIa BEMHCAACT BHIPAX(EHHE, 3ATEM Pe3VJb-
TAT IPUCBAWEBAET IePeMeHHOH, CTOANIECH CJIEBa OT 3HAKA «.=3,

Ecnu 1o BRIITONHEHUA 3T0H KOMAHAR COTEP)KHMOe AYeex, Co-
OTEETCTEBYIONIHX HEPEeMEHHBIM X, Y, Z, OBIJIO TaKWM!:

TO [MOCJAEe BEIIIOAHEHNS KOMAaoALl OHO CTAHET CAeZYVIOIIHM:
X 2 Y 5 Z 7

ITpouepk B Auelike Z 0G03HAYAET, YTO EAYAJhHOE YHUCAO B HEH
MOXKeT OHITH JbbiM. OHO He HMeeT 3HAYEHHA [JIA pe3yabTara
JaHHON KOMAaHIK.

Ecam cneba oT 3HAKA OPECEAHBAHIA CTOMT THCJIQBAA IIEepe-
MEHHAHA, a4 CHPpaBa — MATEMATHYCCKOC BRIPAMCHIIE, TO TAKVIO
KOMaHAY HA3IBIBAKT apuhmemuvecicoll xomardol npuceauea-
HUR, & BEIPAKEHHE — ApH(pMETHYeCKHM.

B yacTHOM caydae apu{iMeTHYeCKOe RRIDAKeHHe MOMKeT ORTE

IIPegCTARICHO OAHOH IepeMeHHON HJH oSHOM KoHcTaHTol. Ha-
IpHMep:

X:i=5
Y =X
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KoManaa peoja

SHATEHUN IIEPEeMEHHBIX, ABJAIONINXCA HCXOTIHEIMY
AaHHEBIMH pelllacMOil 3aJIaTH, KaK NPaBUNg,
3aJaKTCA BEOIOM,

Komandao ¢s00a B ONHCAEULX AJTOPHTMOB OYAET BHITAAAETH
TAK:
BEOJ| <CHHMCOK IepeMeHHBIX>>.

Hanpumep:
BBox A, B, C

Ha cospeMeHHBIX KOMIbIOTEPAX BBOZ Hauleé BCEr¢ BHIONHA-
eTCA B peXXuMe Auancra ¢ nonbsvsarenaeMm. I1Io xomanjae BBoga
KOMIIBIOTEY NPEPDRIBAET BRINOJMHEHKEC IIpOTrPpaMMbl H AKICT JIEI"iCT‘
BWil noasaosaTend. [lonbzogaTens poaked HabpaTh HA KiaaBUa-
Type BRBOJMMBIe 3HaUeHHUs NepPeMeHHBIX ¥ HAMKATH KIABHLIY
<BBO/I>. BReaeHHBle 3HAYEHUSA [IPUCBOATCA COOTBETCTEYIOIIUM
IfepeMeHHEBIM 3 COHUCKA BBOJA, M BEIDOJHEHHUE IIPOIPAMMEL HHPO-
DOMMKHTCH.

BoT cxeMa BLIIOJHEHHA NPHBefeHMOH BHIIe KOMAHAEL.
1. [TaMATL A0 BRIOJHEHMA KOMAHAKL!

A — B —_ C _

2. IIpoteccop KoMIblOTEpPa NOAYHIHI KoManny ssod A, B, C,
npepsaya ceoo pabory H Eer JeHCTBAKX DOALIOBATENIH.

3. IfonbzoeaTens nabupaer Ha KJIABHATYDE!
1 3 95

K HaxkuMaeT Kiaapumy <BBO/> (<Enter>).
4. ITaMsiTe mocne BEINOJHeHMS KOMAHALI!

A 1 B 3 C : 5

3. IIponeccop mepexoiuT K BHINOJHEENIO ClAeAYI0ineil KoMaH-
Abl OPOrPaMMEbI,

IIpH BEINOMHeHUH NYHKTA 3 BEOJEMEIE YHCA TOKHE §HITH
oTAenensl APYr OT Apyra KakKHMH-EHOyAs paszeluTelaMU.
Q6nIago aTo npodesnt.

H3 cxazagHOrO BLIIe MOKHO CIOEJATE BEIBOR:
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et 4 e e mmmales g et Ak aEE L L Eaes mie m e dmTE 3 i W

o o [lepeMeHNbIe BeTMMUHB! NONYIAIT KOHKPETHBIS
- fﬁ' .~ gHAaYeHHUA B Pe3yAbTATe BHIIQJHEHHA KOMAHILI
P AP OPHCBAMBAHMA MJH KOMAEXLI BBOJA,

|

e Tty

L e
A A VT T A T - T T LA PSS IN SEa

Ecnu NepeMeHHOH BeJIHUYHHe Re IIDHCBOEHO HIKAKOTO 3HaYe-
Exs (AR He BEEIEHO), T0 OHA SBASeTCa HeolipegenenHoi, Hua-
Ug TOBOPS, HHYEro HelbL3s CKAa3aTh, KaKoe 3HAYeHMe ¥MeeT 3Ta
epeMeHHAA,

Komanna BuIBOIA

e i AL i o ek LA ETEET . - e A AT EE——

5_ 2% . PeayneTaTH pemeHua sajadum cooSINAIOTCH
|4 ;°{ KOMNBIOTEPONM TOJABIOBATENC MYTEM BHITOJIHEHUA
| & KOMaHIBI BEIBOJA.

Komanda asia0da B aaropuUTMax Dy/er SANHCHIBATRCH TAK!
BLIBOJ <CIIHCOK BHBOAA>

Hanpuamep:
Beisog X1, X2

Ilo 5Toit KoMaHze 3HAYEeHIA nepeMedEbIXx X1 1 X2 6yAVT BEI-
HEeCEHEl H& YCTPOHCTBO BEIBOJA (Mallle BCero BTO BKpaH).

O ApYTHX KOMAHA&X, IPHMeHASMbIX B BRIYHC/JAHTEARHBIX &JI-
FOPHTMAX, BH Y3HEETE NO3XKe.

#7%% KopoTko o rnaBHOM
i

S

]
——

ANropHTM peileEuda M0G0 3afadn Ha KOMIBIOTepe CoCTaB-
NAAeTCA U3 CNeAVIONUX KOMAaH . NPUCRAUBAHMS, BROJA; BLIBOIA;
OBpaIedna K BCIOMOTATENLHOMY aldrOpHTMY; IHKAR; BeTBIE-
HRA,

[TporpaMMa AJNH KOMIBKTEpa — 3TO AATOPHATM, 3allMCAHHEIN
Ha fASKIKE TpOrpaMMHPOBARN,

A3BIK IpOrpaMMHPOBAHHA -— 3T0 GHKCHPOBAHHAA CHOTEME
obo3Ha9CHMH AR ONHCAHMA AJNTOPHUTMOB H CTPYKTYP ZAHHBIX.

Bearasg ofpabarmBaeMag DporpaMModl BEIHYMHA 32HHMAET
onpeme/leHOoSe [IoJe B NaMATH HGMHBH}TED&. BHa‘-IEHPIE BeJINYH-
HBEI — 9T0 HHQOPMANNA, XPaHNMad B 3ToM None,
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IlepeMenan BeAWYHEA NOAYIAET 3HAUGHMUE B PE3YALTATE BLI-
TOJHEHHH KOMAaHIB NPHCEAMBAHUS MK KOMAaHALI BEOAA.

DopMar KOMAHAEL IPHCBANBAHHA:
<HIepeMeHHAd> = <BBIPAKEHHE>

Crada’la BLIVHCIACTCA BLIPAaMeHIe, 3aTeM [OAYYeHHOe ZHaue-
HEe NPUCBAHBASTCA IepeMeHHOH,

Brog ~— 3T0 3aHeceHue TAHHBIX ¢ BHEIIHHX yCTPOHMCTB B ONE-
PATHBHYIO IaMATE KOMIBKTepa. McexoaHbie JaHHbIE AMA pPelre-
HIA 3aJa4y 00LIYHO 3a0aI0TCH BBOZLOM.

PeaynuTaThl pellleHNA 38169 BBIHOCATCH Ha yCTPOHCTEA BEI-
Boga (aucnzei, TpuHETEpP) OO KOMAHAE ELIBOZA.

? Bonpocest u 3adaHug

TR

1. 9ro Takoe pexrmumaa? YeM OTAMUAKTCA NepeéMeRHLIE M HOCTOSH-
HBI€ BeNMUHHEIT

2. Yem CHpelIeJIHeTCH 3HAYeHHE BRINYHAHBI?

3. KakHe cyIilecTBYIOT OCHOBHEIE® THIRI BeAWYMH B OPOrpaMMHpOBa-
HUHU?

4, KaK 3amuceIBAeTCA XKOMAHAA TPUCBAMBAHHA?
5. 9ro Taxoe BBoA? Kak sanmceiBaeTCcA KOMaHAa BROZAT
6. 9ro Taxoe BoiBoA? Kax sanmceIBaeTCs KOMAHAA BRIBOZAT

7. B cxemaruyeckoM BHAe (Kay 5T0 cIeTaHo B naparpade) oTPasSUTE
U3MEeHeKHA 3HAYeHUH B A4YeHKAX, COOTEBETCTBYIOLIHX NepPeMeHHEIM

An R, B xo1¢ HOCTETOBATEIEHOrC BHIIOAHEHMA KOMAHT IDHCEAH-
BAHKA;

1) A=1  2) A=1 3) A=l

B:=2 Bim2 Bi=2

A:=A+B Ci=A4 A=A+B

B:= 2xA A=8 B:=A-B
B:=C A:=A-B

8. BMecTOo MHOTOTOYHA EIUINKTE B AAMOPUTM HECKOJILKO KOMAKJ OPH-
CBAUBAHWAA, B PeayIbTaTe 4er0 AOHEH MONYUMTLCA aATOPUTM BO3-
BeJeHMA B 4-10 CTeNeHb BBEIEHHOIC YHCAA (ZONOAHUTEJIbHELE NEPE-
MeHHuIe, KpoMe 4, He MCIMOJb30BATE):

BROJ A ... BRIBOJI.A.
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FInHenHble
§ 34 { BbIMUCNUTENLHBLIE
anropuTMbI

Ocrnosrute memvr napazpada.
% NPUCSRUERHUE, CA0UCINEA NPUCEAUEAHUNA,
w OOMEN SHAUCHUAMU TEYX NEPEMEHHBLY,
T QNUCQHUE AUHELHOZ0 GLIYUCAUMERVHOZ0 AAZ0PUMMA.

ITpracrayBaENe; CBOICTEA MPHCEAHBAHNA

Ilockoxrry NpHCBAYBABNE HBISeTCA BasKHeHLIel onepanyel
B ANTOPRTMAX, PAfOTAOINX ¢ BeJIHIUEAMH, TO NCTOBOPHM O Hel
Bosree IOZPOOHO.

SE

- .
LT S
iy T

gt IlepemeHHAA BeNMYHHA NOAYYACT SHAYCHHE
e i-‘* ' B pelyJbTATE NPHCBAVBAHWA,

£y
-
W
LR,

Tho
-

TR LT R L R L AR e T T e R I I e e T N T . R TR R T T R e T et 1 M S e

[IpucBaHBaKnMe OPOH3BOAWTCA KOMIBIOTEPOM IPHU BhiIicANe-
HEH OJHOH K3 ABYX KOM&HI H3 UPeACTAB/ICHHOMN BBIIIE CHCTEMEI:
KOMAHZLl HPUCBAMBAEHA UAM KOMAHIEL BBOJA.

PaccMoTpaM  nocllenoBaTenbEOCTs BBINIOJHEHHS  YeThIpex
KOMAH) TPACBAUBAHAHA, B KOTODHIX VUACTBYIOT /iBé IIEPEMEHHLIE
e 1 b. B npuBeneyHol HU:xe TABIHIle IIPOTHR KAMI0H KOMAH]IBL
YKa3bLIBAlOTCH ZHAYEHHS MePeMeHHLIX, KOTOPLIE YCTAHABIHBAIQT-
Cf 1IOCe €e BRUOAHeANs. Taran Tabnuna HASLIBALTCA MPLCcCRpo-
sounol mabruyel, a Npouece ee JANOMHEHER Has3blBAETCH mpPac-
cuposior anroprrma. KoMnniorep BeINONHAET KOMaHAB B IIO-
PAKKE UX 340UCH B AJTIGPHTME.

| Ruh_!.anﬂ;a .a. b _
a:s=';“1 _ g o
b:=2xa 1 2

. a=b 2 2

I 2 4

o bi=a+ b

llpouepK B Tabannoe ofosHadvaeT HeonpeleiceHHOe 3HAYCHUE
nepeMeHEOl. KoHedHble 3HaYeHWA, KOTOpPbIE MOJAYYAT IEpe-
MeHHKIe ¢ H b, COOTBETCTBEHHO PABHH 2 1 4,
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STOT IpMMep IJIIIOCTPUPYET TPH OCHOBHHX CBOHCTBA IIPH-
cpauBaHMI. DoT 9TH CBoOiiCcTERa:

1) noka nepeMeHEHOH He NpHCBORHO 3HAYEHHMA, OHA OCTAETCH
HeonpegeJIeHHOMH;

2) sHaveHHe, IPKCBOCHHOE IepeMeHHMOH, COXpAHAeTCH
BILJIOTE AC BLITONHEEHUH CJIRAVIONICro NIPHCBAMBAHMA 3TOIHI
1epeMeHHOH HOBOI'0 3HAYCHNA,

3) roBoe axnadYeHHe, IPHCBOCHHOE IepeMeHHOI, 3aMeHaeT ee
NpenblayIifee 3HAYCHUE,

O6men 3HaYeBHIMM ABYX IIEPeMeHHBIX

PacemMoTpuM ente 04X OU@Hb IIONE3HEIH &NTOPATM, ¢ KOTOPLIM
IpH OPOrPpaMMHPOBAEHNE HYacTC HPHXCIRTCH BCTpedaThed. JaHE!
IBe nepeMenHsle BenuunHel X H Y. Tpebyerca IpoHsBecTH MEHK-
oy HEME o0MeH 3HadeHWsaMH. Haupmmep, ecin TepBOHAYATLHO
Optn10: X =1;Y = 2, To nocie o6Mena foaKHEO cTaTh: X =2, Y =1,

XOpomNM AHAJIOTOM A7 PeLUeHHA TAKO0H 3aJaYn fABafaeTcd clie-
OVIOLAA: JAAHEL JBAa CTAKEHA, B IEPBOM — MOJIOKG, BO BTOPOM —
Boza; TpelyercA npoumspecTd ofMeH Hx cozep:KUMBIM., Beaxomy
SACHO, YTO B 3TOM CJIyYAe Hy)XeH JOIOJHUTEIbHBIN TPETHH IIyCTOH
craraH, IlocnenoraTenbHOCTE AEUCTRHA GyeT caemyioinen:

1) mepeauTs U3 1-70 B 3-i;
2) nepennts u3 2-ro B 1-#;
3) nepenuTs B3 3-ro 80 2-i,

Ienas mocturnyral

Ilo apanoruy pas obmeHA 3HAYEHHAMH OBYX NEepeMeHHEBIX
HY:XHa TpeThbd AONOJEWUTenbHas mepemenzas, Hazosem ee Z,
Torga sagada pemiaeTcA HOCISAOBATEILHEIM BEINOJIHEHHEM Tpex
OnepaTopoB NMPUCBAMBARNA (IYCTh HavyaAbHble aHadenma 1 u 2
AJIA IepeMeHHERX X A Y 38LAX0TCA BBOAOM):

| .I.{.DMH.HILE. Z
: .BH.D,I[ X, Y
Z=X
X:=Y
Yi=Z

.BuiBon X, Y

B9 b BSOS = e

= o b o o W
N
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HeficTeHTeNbHO, B Wrore mepeMensnie X um Y IIOMEHAIHCH
sHayennsamu, Ha sxpag 6yAyT BLIBEACHE! 3HA4YCHHA X H Y B Ta-
KoM nopsagee: 2, 1. B TpaccupoBouHoil Talamune BLIBOSUMEBIS
3HAYEHHA BhIAEJEHBl JKHPHEIM WpHQTOM,

AHEJIDI'HH CO CTAKAHAMMK He COBCEM TOYHA B TOM CMEICAIE, YTO
IpH IepeJHBaHHAM M3 OJHOTO CTaKaHA B APYIroH IEpBLIH CTAHO-
BUTCA IMYCTLIM. B pedyarrate e NpucBauBaHEUA (X:=Y) mepe-
MeHHad, CcTosIag copaea (YY), coxXpauseT CBOe 3HAYSHHE,

Ommucanne JHEEHEOr0 BelIHCAHTEABEOIO AJATGPHTMA

H wmaromel, paccMOTPHUM OPHMED COCTABICEMA AJTODHTMA
AJIA pellleEHA CeAYIONIed MaTeMAaTHYUeCKOH 3afau. TAHLI Ase
LPOCTEIE ApoGH; IIOAYYUTE AP00b, ABAAHHIYVIOCH PeavIBTATOM
HX JIeJIeRHA.

B mxonsuoM yueOHiKe MATEMATHE M NIPABMIIA BejIeHHA O0bIK-
HOREHREBIX Apabeil OMMCAHKI TaK:

1. Yucnuresn nepBoil Apodu YMEOKUTD HA 3HAMEHATEIE BTO-

poit.

2. 3HaMeHaTens NepBOH ApodI YMHOMKHUTE HAa YHCAHTENAL BTO-
poH,

3. 3anucare gpobk, UHCJAHTENEM KOTOPOH ABIACTCH pPesyhb-
TaT BUNONHECHNA IYHKTA 1, & 3HaMeHaTeTeM — DPe3yJABTAT
BEINOMHEHUA NVAKTA 2.

B anrebpadveckoll qopmMe 2TO BHITAASHT CIEAVIOIIHNM o0Opa-

30M:

Temeps MOCTPOUM AATOPHTM AeTeHHA Apobel AAA KOMIOBIOTE-
pa. B aToM anTopuTMe COXpPAHEUM Te ke 0f0o3HAYeHUA A nepe-
MeHHBIX, XOTODRi€ HCHOIL3IOBAHLE B 3aIHCAHHOM BaILIE hopMy-
fAe. HcXOZHBIMY JaHHBIMY ABASIOTCH NENGUHCIeHHRle epeMeH-
Heie a, b, ¢, d. PeayneTaToM — TagKe IeJkle BeHIHALI M U 11,

Huxe anxropurM npeacTasneE B OByX dopMax: B BHAe
OAMOK-cXeMBl K Ha ANTOpHTMHIYecKOM A3bke {AH).

Panbie npAMOYIOABHHK B CXeMax ajilopPUTMOB YIPABIEHNS
Mbl Ha3bIBaNHl GJOKOM mpocToil KoMaHpabi. Jna BRIUMCIHTENL-
HEIX AJTOPUTMOB TaKOHl NpOoCTCil KoMaHA0H SABIAeTcd KOMaH/ga
npucpaupaHud. [IpsMoyroibHRK ydem HasviedMy G0K0M NPU-
COAUBTHUR, WAL sutucaumenvHmMm Gaorom. B dopme apante-
IorpaMMa pHCyeTcd OI0K BBOga/Bhiopa. lloaydenmsmIl anro-
PHTM HMeeT JAHHEHEYI0 cTPpYRTYPY {puc. 6.1).
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anr [Henenue gpofeit

neax a,b,ec,d,m,n

/eacna, b, ¢, d/ Ha4 BBOZ &, b, ¢, d
¥ mi=axd
m:=axd i n:=bxc
) BLIBOZ M, N
n=hbxc XOH
v

/BoBOR MW, 0/
v

Puc. 6.1, Arropury
TedeHus apodel

B aaroputme Ha A¥l CTPOKA, CTOALIANA IIOCHE 3ATOJNOBKA aNT0-
PHTMA, HASLIBAGTCH ORUCAHUEeM nepemennuix, Cnyxebuoe clo-
BO HeJX 03HAYAeT Ieablil TN, BelwunHEL! 3TOT0 THIIA MOTYT
HMETh TOJNBEKO LENoUYRCIeHHbIe BHAYCHIA,

Onucaine NepeMeEHBIX HMeeT BHI!

<THI OépeMeHHLBIX> <CHUCCK TepeMeHEBIX>

CnHcox nepeMeHHBIX BKAIOYAET BCEe NePeMeHEBIE BeJHTHHEI
DAHHEOTO THIA, BXONALIAE B AJITODUTM.

B 6noxk-cxeMax THOb! TePeMEHHBIX He YHASEIBAKTCA, HO NOJ-
pasyMeRarTcH. 3anHck anropurma Ha AH 6aumxe no gopme K
ABLIKAM MPOrPaMMMpPOBAHUA, UeM 0J0K-CXeMHI.

ﬁiﬁgﬁ KopoTko o rnaBHOM

OcHOBEBIE CBOMCTBA IIPHCBAKBAHN:

# 3HaUeHWEe DNepeMeHHOl He ONpefeiNeHo, ecid eE He
IpPHCE0EH0 HEKAKOTO BHAMEHUHA;

« HOBOE¢ SHaMeHHe, NPHCBAKBAEMOe IIePEMEHHOMH, 3aMeHseT
ee ¢cTApPOe ZHaYEEHe;

& NPUCBOEHHDOE NepPeMeHHON 3HAYeHWe coxpaHdgercd B Hel
BIUIOTH A0 HOBOTO NPHCBAWBAHNA.

OOMeH 3HaueHWAMM JBVX HNEPEeMEHHEIX IIPOU3BOAUTCH depes
TRETBIO AONCJAHATEIbHYIO NepeMeHHYIC,

TpaccupoBouHaA TAGNWUILA HCIIOJB3IYETCA IJAA ¢PYIHOTO® HC-
IIONHEEEWA AJATOPUTMA C LEAbIc ero IPOBEPKH,

B anropurvax ¥a AH yKa3bIBAIOTCH THIOE! BCEX ITepeMeHHDBIX.,
Takoe yHasaHZEe HASBIBACTCH OMMCAHEEM NepPeMeHHEBIX,



200

Tnasa 6. Mporpamudoa ynpasnedwe paboTol KAMNbIOTEPA

Yue1oBrie BRJAYHHLI, IIDHHHMAWIINE TOJARKG HeJO0YHCAEH-

EhIe SHAYGHNI, ONHChIBAIOTCA € NIMOMOIILIC clyxeCHOTO CIGBa
mex (uesnnli),

1.

Boripochk: U 3adaqus

M3 xakgx XOMAHZ COCTABNARTCA JTHHEMHLIT BRINHCIHTENBHBIA Al-
ropHutm?

Hro rakoe rpaccupopra? Kak oka npoussopurca?

B xakoM ciaydas sHadyeHHe II¢PeMEHHOH CUMTHETCH HeollpenelleH-
HBIM 7T

YTo IPOHCXONHT ¢ NDPERBIZYIIIHM 3HAUYEHUEM NepeMeRHOH IIocne
IIPHUCBAHBAHMA el HOBOTO 3HAYCHHAT

. Kag BBl zymaeTe, MOMCHO JTH HCIOXLAVBATE B apHPMEeTHIRCKOM B~

paxeHUH ONERATODA IIPUCBAVMBAHUA HEONPEAESHCHHYK IlepeMeH-
ayro? K raxuM moCaeficTEUAM 3T0 MOXKET IpHBecTH?

. Hamrunure Ha ASl anropdT™ cImEeHAS ARYX IPOCTRIX Apobeii (Gea

coxpalueHua ApodbR).
Hammnre ga A anropuT™ BeiyHCHeHER ¥ no OpMyae

y = {1 -+ 5x%°

I'fe X — 3aaKH0e le0e YHCAQ. YYTHTE CelyIilHe OrpAHHYeHNA:
1) B apudMeTHYeCKHX BRIPAMEHUAX MOXHO HCIOAB30BATE TOJABKO
OIEPAUMH CIOMEeHUA, BRIATANMA M YMHOXEHUS; 2) BHpaKeHHe
MCOYKET COMEPHATE TONLKC OZHY apudMeTHHecKYK oNlepalyio. Bol-
HOJMHHTE TPAcCHPOBKY anropuTMa iIpn x = 2,
[lonsayAch OrpaH¥YeHHAMH IPeIsIRYI(eH 3agA4K, HAOHIIKTE HAM-
foJiee KOPOTKHE ANMOPHTME] BEIMACASHNA BhLIpaXeHAN!

y = xs; y = xlﬂ; y = xlﬁ; y = <19
Iloerapafirech HCIONAB3OBAT:  MMHHMA&NLHOE KOJMYECTBO
FOTONHHTEALHLIX IepeMeHHLX. BpiNONHEHTe TPacCUPOBKY AJIrOo-
DHTMOB.

SanuluATe ANNOPETM NHKIRYECKOro o0MeHa JHAYeHHIME TPEX He-
pemennnx 4, B, C. CxeMa ouInuecKoro obMeHa:

]

A B—»(C

Hamnpumep, ecnaun 7o obmeHa bpino: A= 1, B= 3, C= 3, 1o nocie 0b-
MEHa JOMKHO ¢TaTe: A= 3, B= 1,0 = 2. Bunoagure TpaccupoBRY.
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- 3HAKOMCTBO
§ 35  C A3BLIKOM
Nackans

OcHosHbie membvL napazpaga;
B03HUKHO8CHUE U HOIHAYECHUE HﬂCFCEJI.E;
- cmpyrmype npozpamme na Ilackane;
onepamops: 860du, 6bi60AA, NPUCBAUSAHUA,
" RPAGUAR SANUCH APUPMEMULECKUX GOIPANEHUL,
« nynemyauus ackana.

Bozaurnorenue u gazpavesne Iackaxd

Ilocne TOro KAK NOCTPOSH ANTOPHUTM peuleHENs 3aJaduH, Co-
CTABIASTCH IIPOrpaMMa Ha OIpeZeNeHHOM AILIKe IPOorpaMMu-
poBaHHA,

Cpenm COBpeMEHHLIX ASLIKOB NPOrPAMMHPOBAHNA OSHHM M3 Ca-
MBIX IIONYAADHLIX ABaseTcd A3blk [lackaav, I1oT A3BIK paspado-
Tad B 1971 rogy u sasBan B vecTk Daesa Ilackana — dparIiyscro-
ro Y4eHOro, HMaofperaTensd MeXaHWYecKOH BEIYHCIHUTENBHON Ma-
mwuger, AsTop sasmka Ilackann — ImBedmapckui 1npodeccop
Huxnayc Bupr.

Ilackantr — 2T0 YHHBEPCANEFHRE A2LIK -
IPOrpAMMHDOBRHUA, HO3BOAAIIINA DLIIATE caMBe |
pasHOOOpa3HMe sagavwy 06padoTHR HHPOPMAIIUM.

RoMaHay anropmTMa, 3alucaHAYI0O Ha A3hIKe IpOorpaMMHpO-
BaHWsdA, IPHHATO HAJLIBATH ONEPAMOPOM,

IIporpamma wa Ilackane 6ausKa 0o cBoeMy BHAY K OIIACAHIIO
ANTOPHUTMA HA ANTOPHTMHYECKOM #H3LIKe. CPABHUTS ANIOPHATM
PeIIeHNs yKe BHAKOMOH BaM 3aJaul — JeNeHHA NPOCThIX APo-
feft ¢ coorBeTcTRYIOIeN TTporpammoii Ha Ilackane:

aar Meneane gpoded Program Division;
meaa, b, c,d,m, n var a, b, c, 4, m, n: integer;
Hay begin
BBOA o, b, ¢, d readlnia,k,c,d): { Beog}
m:= axd m:= axd; {Uncaurens}
n:= bxe n:= b«ec; {2xamenarent)
BLIBOZ, M, 1 write (m, n) {Bwsozn}

KoH aend.
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Crpyrrypa nporpammsl Ha Ilackane

Haxe me sarnagbpiBad B yueluuk no IHackanio, B 210l npo-
rpaMMe MCKHO BCE HOHATD (0cobeHHo NOMOraeT SHAHNE aHIJIIN-
CKOI'0 S3LIKA).

3aroNoBOK MPOrpaMMbl HAYHHAETCH CO CJI0BA Program (nipo-
rpaMMa), 38 KOTOPBIM CJeAyeT IPOH3BOJIBHOE WMHA, IIPHIYMAaH-
HOe MPOTPaMMHCTOM:

Program < MMS NpolpaMubl>;

Paznen omiHcaEnd IepeMeHHLIX HAYHHAGTCA CO CJIOBa Var
(variables — nepemeHHnKle), 3a KOTOPLIM HJET COMCOK MMEH IIe-
PEeMeHHEIX depe3 3amATyI, THN yKasbklBaeTCH IOCe IBOSTONHA,
B crappapre Asmika ITackanar CYLIECTBYIOT ABA YHCACBLIX THUIIA
BeNIYHH: genjecmaeruul i yenvid. C1oBo integer cbosgaua-
€T LEeJdBIH THn (ABAAETCA HAeHTH(UKATOPOM LeNnoro tuna). Be-
IIeCTBEHHBIH TUI 0Do3Hauaercs caoBoM real. Hanpumep, pas-
JeNn ONMUCAHUA IIePEMEHHBIX MOMXKEeT ObITh TAKHAM:

var a, b : integer; c, d : real;

HaerTdUKATOPEL NepeMeHREIX COCTARMAIOTCA 13 JATHHCKITX
6ykE u uupp; NepBHIM CHMBOJOM ODAZATENBHC NOIKEHAE OLITE
GyrEA.

Paanen onepaTopoB — OCHOBHAA YacCTk Nporpammil. Havano
H KOHen pasgela OIePATOPOB IPOrpaMMbl OTMEUaOTCA CayXeD-
HEIME croBaMmi begin (Bauano) u end (Koxen). B camoM KOHIE
IPOrpaMMEI CTABHTCH TOUKA:

begin

< QUuepaToph >
end.

OmepaTopsl BBOIA, BHIBOTA, MPHCBANBAHKA

BBoa ucxoZHBIX JAHHBIX C KJAABHATYPHI TPOHCXOJHT IO OMe-
paTopy read (read — unrars) uayu readln (read line — gurare
CTPOKY):

read (<CIUCOK MepeMeHHBIX>)
NN readln {(<CNUCOK NMepeMaHHbLIX>) ;

IIp1 BEIHONHEHUH KOMAHILI BEOAA KOMIILIOTED O HIACT Hel-
CTBHI noanzoBaTens. Iloabzopareny Habupaer g KJAaBHAType
SHAYeHUA IePeMEHHLIX B TOM I0pAJKe, B KAKOM OHH VKAIAHLI B
COHCKe, OTHeNHA KX APYT oT apyra npobenamu. OaHOBpeMerHO ¢
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HabopoM ZAHHBIX H2 KRABHATYpe OHH NOABAAIOTCH HA 3KpaHe.
B xoHie Ha:xxumaerca Kiaapuma <BBOI> (<Enter>). Pasauia
B BRIIOOJHEHNH ONepaTopos readln ¥ read COCTOHT B TOM, HTO
[1ocJie BBINOJNHEHWA BBOAA IT0 OIepaTopy readln aKPAHHBIM KYp-
COp IlepeMeIaeTcAd B HAYala0 HOBOH CTPOKH, & NO OHNEDPATOPY
read 3TOro He IIPOHMCXOJIHT,

BEIBOR pe3yILTATOE MNOPOECXOAHMT [0 OMepaATOpy write
(write —— mpcaTh) nam writeln (write line — mucaTe B CTPOKY):

write (<CrMcor esBOLa>) ]
HIH wrliteln{<coucor BRIBOHA>) ;

Pe3syabTaThl BLIBOAATCA HA ?KPAH KOMULIOTEpPaA B NOPAAKE UX
IIepeYNCIeHHA B CIUCKEe, JAeMeHTAaMH CIMCKA BHEIBOZA MODYT
OLITE KOHCTAHKTRI, IIepeMeHHLIe, BLIbaKeHN .,

Pasuuog B BRIOOJAHEHAH COEPATOPOB wrlteln M write ¢o-
CTONT B TOM, YTO NOCJAE BLIIOJHEHKA BBIBOZA IO ONEPATOpY
writeln BKpPaNHBIH KYpcop nepeMeiniaercf B HAYAJN0 HOBOH
CTPOKHK, 4 N0 OIEePATOPY Write 3TOro Heé NPOMCXOAMT.

ApudbMeTHUBCKHI 0TIepaTop opyuceaueapua Ha Jlackaize nume-
eT CAenyIOmHUil GopMar;

<YHCA0BAA HepeMeHEAR> =<apR{MeTHUYeCK0e BLIPAKeENe>

ApHdMeTHYECKOE BBEIPaXKEHHE MOMET COTEPIKATH YHCIOBRLIE
KOHCTAHTB] M NepeMeHHEIe, 3HAKHU apuMeTHYeCKNX ONepAIU,
Kpyrable ckobku. Kpone Toro, B apupMeTHYeCKHX BEIpaRMeHHaX
MOT'YT OPHCYTCTBOBATE PYHKIINH,

SHAKY DCHOBHLIX apHdMeTHYeCKHEX ONepALHii 3aTHCHIBAOTCH
TAK!

+ CAOMXeHue,

— BEIUHTAHUE,

¥ YMHOXSHHe,
/ IeneHne.

IlpaBuaa sanucH apudMeTHUECKHIX RBIPANKEHNH

3alMch apu()MeTHIeCKHX BhIpakeHui Ha Ilackase moxoixa
Ea O0LIMEYIO MATEMATHIECKVIO 3ATIMCEL. B oTJIHYHe OT MATeMaTH-
KH, TIe 4acTo OpomycKkaercd HAK YMHOeHnd {EanprMep, OH-
wyT 24), 8 [lackane 310T sHaAK nuuerca 0643aTenAbuo: 2+*A, Ha-
IpUMeD, MATEeMATHYECHOe BbIpaXKeHue

A*+ B%* - 12C



204 Mnaea &. MNporpaMmHoe ynpaenenne paboToA KOMNbIOTEPA

#a Jlackane 3alICEIBACTCH TAK:
A*p + B¥*B - 12*C
ITO e BEIPAEHWE MOMKHO 3alHCATL HHAUe:

SQR(A)}) + SQOR(B) - 12*C

3gece HCOOABIOBaHA (WHKIHA BO3BeJeHHA B KBagpar —
SQR. ApryMeHTBI ()VHKIIUIH Becerga OHIIYTCH B KPYIJIRIX CKOG-
Kax.

TIocnenoBaTeILHOCTE BHITIONHEHHA ONEPAlUil OIIperensaeTes
o0 HX npuopumemanm {CTAPIIKHCTEY). K ¢TaplIHM onmepanuaMm
OTHOCATCH YMHOKEHHe {*) 1 geseEne { /), Onepailiy ¢iroReHud 0
BEIMETAHHA — MJASUIHE. B HEPEYH} odepeflb ELINNOJHHAKTCH
cTApllHe oHepauurH. HecKoabKo omepanuil ofHHaKOROTO CTAD-
I[IMHCTBA, 3alMCAHHBIE® NOADAK, BEINOJIHAKTCA B IIOpPAAKe HX 3a-
IIUCH cleBa EanpaBo. [IpuBefieHHOe BHIIIE apH(MeTHIeCKOe Bb]-
paxkeEHe OyJeT BHIUMCAATHCA B CAETVIOIIeM HOPAIKe (NOPAAOK
BLIYMCICEMHT VYKazagE HHppaMH cBepxy):

1 4 2 3 3
A+ + B x B - 12 « C

Kpyraee ckoOKH B apu{yMeTHYeCKHX BBIPAKEHHHX BIHAIOT
Ha NOPAAOK BHIIOJHEHUA onepanuil, Kak ¥ B MATeMaTHKe, B IIeD-
BVIO Ouepelb BHIIOAHAIOTCA OHepalun B ckobkax. Ecan uMeloTes
HeCKONBKO Iap BIOMKEHHEIX CKOOOK, TO CHayalla BHIIOIHAKTCH
OIIEpaIHy B CAMBIX BHYTPEHHUX cKoOrax. Hanpumep:

6 1 3 2 4 b
A+ ({C-D) /7 {2+ K) - 1)#*B

IIyexkryanua Ilackaaxa

HeobxozumMo cTpoOToe COOMINEEHE IPABOIIMCAHEA (CHHTAKCH-
ca) oporpaMmME. B wacrHocTy, B Ilackane oHO3EAYHO onpenee-
HO Ha3HageHMe 3HAKOB IYHKTYAIIHH.

Touxa ¢ 3anaToi (;) CTABUTCA B KOHIE 3aT0JOBKA IIPOrpaM-
MhI, B KOHIe PasAeld ONACAHNA ODepEMEeHHbBIX, ABIXSTCA pa3sfie-
auTeneM oneparopos. Ilepes ciioBoM end TOUKY ¢ AIIATOH MOK-
HO HE CTABHTE.

3anaras (,} ABAHETCA pas3jeiHTelleM 3JeMeHTOB BO BCEBO3-
MOJKHBIX CIIHCKaX: CIHCKE IePeMeHHEIX B pasfele ONHCAHHA,
COIMCKEe BEOAUMEIX H BLIBOAMMELIX BeJTHUYHH,
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CTporuil CHHTEKCHAC B A3bIKE HPOrpaMMHPCBAHAA HeoOXoaum
NOTOMY, YTO KOMRbIOMED ABAAEIMCA POPMAILHLIM UCNOJHUME-
nem npozpammur. Ecng, AonycTHM, pasgeluTeleM B cHUCKe IIe-
peMEeHHLIX XOJRHA ORITE 3angTad, To nobol apyroil sHak 6yjer
BOCIpHHHMATRECA Kax omudra, Ecan Touka ¢ sansaTon aBageTCH
PasfeaHTENEM OIEePATOPOB, TO B KAaYecTBE OIEPATOPa KOMIIBIC-
TED BOCIPHHEKEMAEST BCI YaCTh TEXCTA TPOTPAMMEL OT OZHON TOY-
KUK C 3alIATOH 40 Apyroi, Ecnm nporpaMMHCT 3a0biI IOCTABUTE
«;» MeXAY KaKHMMU-TO ABYMA ONEepPaTOpaMy, To KoMIbiorep Oy-
JeT INPHEXMATL HX 34 OZMH ¢ Heusbe:XEOH omubxoi,

B nmporpaMmy Ha [lackane MOXKHO BCTABAATL KOMMEHTAPHM.
KoMmeHTapuit ~— 970 NOACHEHWE K NPOTpAMMe, KOTOpOe IallH-
chlBaeTCA B OHIYPpHBX ckKo0xax., B KOMMEHTApHAX MOMXKHO
HCTIONB30RATE PYCCKME OYKBH. Ha HCIONHEHME NPOrpaMME!
KOMMEHTAPHH HHKAK He BIHAeT.

3aMeTHM, 4To B [lackaye HeT pagnuund MeXIy CTPOYHEBIMH H
mponAcHEIMY OyvkBaMu. Hanopumep, Ang Ilackans T IeCTEEH-
HBl CJAeAVIOIIHEe BapPHAHTEI 3alMCH: bedgin, Begin, BEGIN,
BeGiN, Hcnonpsonanie CTPOYHEIX MIH NPONHCHLIX OYKB —
Jen0 BKYCa IPOTPaMMICTA.,

aﬁﬁ; Kupmm O FNaBHoM

wt il (e e W e -

Ilacxkanys — yHEBEpCAJIBHLIN H3BLIE IPOrpaMMHPOBAHMA.

IIporpamma Ea Ilackane cocTOMT W3 3aroNOBKE, oOHCAHHUIR H
OIIEPATOPOB.

POpMAT 3ar0N0HKA IPOTPAMMEI:
Program <uMA DpOTrpaMMeL>;

QopMaT ONHMCAHKHA NepeMeHHEIX !

var <COMCOK CIOHOTHMIOHBIX NepeMeHHHX> | <TUl>;
Paspen oneparopos:
Legin

<onepaTophr>
and.

OmepaTophl BBOXA LAHHBIX C KJIABMATYDPEHL!

read{<cnucox BBOOar»), readln(<cnuMcOK BBOOaX™) .
OnepaTopbl BHEBOAA HA DKPaH:;

write {<cromcok BeIBoIDa>», writeln (<crnHcork BrBOOAZ) .
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Apund)MeTHYECKHH ONepaTep NPUCBAHBAHHUA:

<HepeMeHHaA?  =<apuiMeTHMYEeCKOS BripaXkeHne>

ApudpMeTHiecKoe BHIPAXEHHE MOMET COIepMKAThH JNbHoe Ko-
JIHYECTBO APHPMETHYESCKNX ONepanni u hpyarnus,

ITocnenoBaTeIEHOCTE BEINOJAHEHHA ONepallil onpenendercd
paccTaHoBKOH CKOOOK K CTAPIIMHECTBOM ONepamil (IpHopHUTeTa-
MH). CTaplilte OepPaDNA; *, /; MIAIINE OIepamEn: +, — .

Touka ¢ 3anmaTod CTAaBUTCA B KOHIE 3aro/0BKa NPOTPaMMEL,
B KOHII CLIMCAHHH, & TaK/Ke ABJAAeTCA pasfeJHTesNeM OIIeDaTo-
poB. TexcT BCell NporpaMMsl SAKAHYMBACTCA TOYKOH,

? Boripocet u 3adaHus

1. Korga nosenaca sasty J1ackans ¥ KTO ero apTop?

2. Kax aamHchiBaeTCHd 3aroJOBOK NporpaMMel Ha Ilackane?

3. Kax sanHCHIRaeTCA pasfes CIIHCAHHA IepeMeHHELX?

4. C KaKMMY THNAMHE YHCIOBHIX Belw4yHH paboraer Ilackans?
3. Kax sanuchIBaKTCA ONepaTopht BBOZA M BHBog4 B [lackane?
6. Urto Takoe omepaTop UPHCBAUBAHHAT

7. Kag 3anHCbIBAIOTCA apHPMEeTHYECKHNE BbIDAKEHUAT

8. IIo xaxuM npasuiIaM OOpeXeRAETCH NOPANOK BEIMOJHEHEHS OHepa-
LHIL B ApHQMETHYECKOM BBEIpAXKeHNU?

9, Kexaa 384844 DeliaeTcd No clenywomell nporpamme?
Program Test:
var A, B, C: integer:;

bagin
readln(i,B);
Ci={A+B)* (B-R)
writeln({C)
and.

Kakoii pesysorar 6yaeT noayueH, eClId B KaUeCcTBE HCXOJHBIX 3HA-
yeHHH A ¥ B BBeCTH COOTBeTCTEEHHO T u B?

10. CoerareTe nporpaMMer Ha llackane gna pemenns sagad Ne 6-9 ua
saganuil ¥ § 34. Ilpd aroM oTMeHUTE OrpaHMYEHNA HA KOIHMYECTEO

ONEPAIIHI B apU(BMETHURCKOM BhIpasKeHuH, ¢cHopMYJHDOBAHHLIE B
YCIOBHAX 34184,
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ANropuTMbI
C BeTBALEeUCH

CTPYKTYPOU

QcrosHbie menvl napazpada’
n npedemaenenue semsnenult na AA. Tpaccuposra
BEMBAULUXCA ARZOPUMMOE,
R CAQHMCHBIE BCMOBRAUUECR GAZOTUNMYL,

IIpencrasiienHe BeTBNeHE Ha AJ.
TpacCHpPoOBKA BeTBAMWUXCH ATNOPHTMOB

PHCCMDT}JHM HEeCKOALKO 3anad, DPellleHHe KOoTODLIX Ha
KOMIIBHTEDE IIOAYUAeT A ¢ IIOMOIEIO BEeTRBAINMXCH alNlopHTMOB,

Meppaa sanaza: 0aubt dea yucaa; autdpamb 601bULEe U HUX,

IIyerh HCXOAHBIMU LAHHEIMU ABASIOTCA [lepeMeiinnle 4 1 B,
HNx spavennda GyoyT 3a0aBaThCH BEOJOM. 3HadeHKe O0MbIIero 13
HUX AOJKHO DbITH IPHCBOEHO nepeMenHo# C ¥ BuIBeAeHO HA 9K-
pax KoMapioTepa, HanpuaMep, ecnu 4 = 5, B = 8, ro goakHe 1O-
ayuauteca: C = 8.

Biaok-cxeMa ANTOPUTM& PEIIeHHMA 3T0H 3a7awy H30(pameHa

Ha pHc. 6.2,

/ BROA A, B/
aa HeT

C:= c=8

v
/ BeiBOAO C X

Puc. 6.2. AnropurM™ BriGopa Gonpruero M3 IBYX 4HCeN
(c NONBELIM BeTEICHUEM)
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HeTpyAHO IIOHATL CMEICJ BTOPC AJMropuTMa. BCaH 3HAYUEHHE
mepeMeHEOIl A Goablue, yem B, To nepemMeHHol C npucBoMTeH

sHavyeHHe A. B npoTHBHOM ciaviae, Korga A < B, nepemesroii C
OPHUCBOHTCA 3HAadYeHune B,

¥ciI0BHEM, 110 KOTOPOMY Pa3BeTBASETCH AJNOPHTM, ARNSLTCA
omHouleRUe Hepagercmea A > B, Hayqan Gassl JAMEBIX U 3JeKT-
POHHBIE TAOJHMIE, BRI Y2HAIH, YTO TAKOE OTHOLIEHNE ABJIAETCH
Ao2uNeCKUM autpaxceHuenm, Ecnn oHo cnipagefJUBO, TO Pe3yaAbTa-
TOM §YeT LOrEIecKas BeAHYKHA «HCTUEA» H BEIMOTHeHHE aJI0-
PUTMa IPONOIKHTCH 110 BeTBH «ga»; B IIPOTHBHOM C/IyIae JOTH-
Y€CKO€ BBIPAYKECHHE NPEMET JHAYCHHE ¢J0KbL» H BHINOAHEHHNE
AATOPHTMA IIOMIET M0 BETBH «HET».

JIo BRIMOJHEHHSR HA KOMNOLIOTEPE HPABHJIABHOCTL AJTOpPHTMA
MO{HO IPOBEPHTE NIYTEM JallONHEeHHS TPACCHPOBOYHOH TaldIH-
nel. BoT Kak 0VAer BLIraAjeTk TPACCHPOBKA HALUero ajiropHTMa
TS KECXOAHBIX aEadenuid A = 3, B = B,

Hlar Onepauns A B C IIposepka yCAOBHA
1 BBOog A, B 5 8 |
2 A>B 5 8 2 > 8, HeT (I0XKB)
3 C:=E 5 8 8
4 Brigoy C 5 3

BereieEne ABNATCA cmMpyKmyproi xomandow. Ero uacooa-
HeHHKeé NPOHCX0IHT B HECKOJbKO IIIaTOR; [IPOBEPK& VCJIOBHA (BhI-
MOJHeHHe JIOTHYESCKOTO BRBIPAXKeHHA) B BRINOJHEHNEe KOMAaH]] Ha
OZHOI M3 BeTBe# «Ja» HAM ¢«HeT». IloaToMy B TPACCHPOBOYHOMN
TabaHIe 2anMCHIBAIOTCA He KOMAHAL! alrOPHTMAa, a OTAeldbLHEle
onepaiiil, BHIIOAEAeMEle KOMIBIOTEPOM Ha KAMKIOM LHare,

B aaropuTMe Ha puc. 6.2 HCTIOALSYETCA NOAHOE 6eMINeHUE,
9Ty ®e CAMYK0 3aJa9y MOSKHO DelIHTh, IPHMeHEAA CTPYKTYPHYIO
KOMAHAY KenoaAnozo éemeénenin. BIOK-cXemMa TAKOr0 aJATOpPHT-
Ma machbpakena Ha puc, 6.3.

BrmonnuTe caMOCTOATEAPHO TPACCHPOBKY 2TOTO AJIOPHTMA
nna papuasToB 1) A=0,2,8B=0,3; 2)A =7, B=4; 3) A =5,
B = 5. Ecniu BH Bce mpogenaeTe NTpaBHIBHO, TO vEezuTech, 4TO
ANTOPHUTM BepHEIA.

A Telleps 3AIMINEM RACCMOTPEHHEBIC aAropHTMEL HA AJITOPHT-
MUYecKOM A3blKe (Af). Bo-mepBHIX, HVKHO PeIOIHTE BOIPOC
0 TOM, K4K ONHCATH IIepeMeHHEIe B 3TOM aaropurMe. BenoManu,
YTO A BCEX IePeMeHHLIX B aAropuTMe Ha AATOPHUTMHYIECKOM
ABBIKe HeodXO0AMMO YHKAJATh HX THII.
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Havano

/Ean,q A B /
v

C:=A
v

na @ HET

C.=8
|

v
[woc]

Puc. 6.3. ArropuTy™ BeIfopa Gonblllero Ha ABYX 3HAUeHHH
(¢ HeoDONHEIM BeTBIEHHEM)

IlepenenEre A, B, C — unciIoBue BeAWYHHLE. B proil sagave
OHH MOryT MIPMHKMATE A00ble 3RaYeHHA. B nporpaMMHpPoOBaHRH
YHCNOBBIE BENHYMHELI, KOTOPHle MOIYT HMeTh JI0o0HEe 3Haue-
HEA — LeJsle, apoblitle, — Ha3LIBAIOTCH BelleCTBeHHBIMH. MM
CTABHTCE B COOTBETCTBHE gewjecmaenninii mun. Ha Anroputmu-
ECKOM S3BIKE 3TOT THIN YKA3EIRAETCH CIyKeOHBEIM CIOROM Bel.

Kak BHINISZUT KOMAHJA BEeTBJCHHA, BRI yXe 3HaeTe, BoT aBa

aaropurMa Ha ASl, cooreereTRYIOIHe OMIOK-CXeMAM Ha pHE. 6.2
n 6.3:

anr BU]i1 - anxr B2
pemr A, B, C Bem A, B, C
Ha4Y BBOH A4, B HAY BBoO A, B

ecan A>B C:i=4A

™0 C!'=A4 ecnu B>A

uHaue C:=8 1o C:=

KB KB

BRIBOJ BrIBOY C
KOH KOH

Ilog cokpauleHHEIM BEa3BaHuen axroprTmos BHJ mogpasyme-
BaeTcHa «Bonkmree U3 JByX».
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Ang GporpaMMupoOBAHEA XaPAKTEPHO TO, HTO OAHA K Ta JKe
zagaua moxer OBLTE pelieHa ¢ NOMOLIBI PASHEIX aJITOPHTMOB.
1 vem cna:xHee jajgadva, TeM DOABIIE MOMHO NPHAYMAaTh pPas-
JUTHBIX AJITOPATMOB ee pemennd, /A Gonpmiux 3afay (Hpous-
BOACTERHHBIX, HAYUHEIX) IIPAKTHUECKH HEBOIMOXHO TOYHOE
COBNAAEHNE ANTOPATMORB, COCTAB/IeHHEIX PASHEIMHI NIPOTPDAMMH-
CTaMi,

Craegyiolas sagada: ynopRdovums IHALEHUA J8yx nepemen-
notx X u Y no so3pacmaruro. CMbicit 3T0# 3824l clelyiOIHM!
ecNH AJA MCXOJHEIX 3HATEHUHM IIePeMeHHLIX CHpPaBeJauB0O OTHO-
mwenne X <Y (manpumep, X = 1, Y = 2), To ocraBuTk ux Ge3 ua-
MeHeHuA; ecnu e X > Y (dagpumep, X = 2, Y = 1), Tc BHIOI-
HHTb 00MeH 3HAYEHHAMH.

AnropurM o6MeHa 3HAYEHUAME ABYX lUepeMeHHBIX OHBII pac-
CMOTPEH B NpeARyIeM naparpatde. BeooMenm, urtd aaa obme-
Ha HYHHA TPeThd BCIOOMOTATEJABHAHR IIepEMEHHAL.

B anropuT™me pereHuA JARHOR 3ana4il MCIOAb3yETCA HEIIO-

Hoe BeTBneHHe. IIpuBefgem Onox-cxemy (puc. 6.4) m aaxropurm
Ha Af.

(Hauand) axr COPTIIPOBKA
Bew X, Y, C
Hay BBog X, Y
/EEDE A Y/ ecn XY
v o (Ci=X
Ad MEeT X =Y
Y:=C
Ci=X KB
X=Y BpIBOR X, Y
= BOH

v

/BhIEID,[I. X, YX

Puc. 6.4. Broi-cxema
AJTOPHTME YIOPALOYERHA
ABYX BeJIHYUH

37ech posAb BCIIOMOTATeJIBHOH HepeMeHHOH Ana ofdMeHa BERI-
nonuaer C.
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CaoxHble BeTBAIIHECH AXTOPUTMEL

IoayuuM aaropuTM pelleHHA eLle OAHON 3ajadM: Halimu
rauboaviiee 3navenue cpedu mpex seaunun. A, B, C,

ErcTecTBeHHG, BOGHHMKAET CABAYIONIAA HIed 3TOTO AJACOPHTMA!
CHaYaNa HY:XHo Hafiru Ooabluee 13 3HaU¢HEMH A 1 B U IpHCBOKUTL
erg KaxoH-To JONOJAHHTENLHOH IIepeMeHHOH, HaopuMep D; 3a-
TeM HaliTH Goanmree cpean D u C. 971¢ sHAYeHHE MOKHO IIPECEO-
HTEL TOH e nmepeMenuol D,

Pemmenye samaty ¢BOAUTCA K ZEVEPATHOMY IIDHMEHEHHIIO YiKe
SHAKOMOTO AJTOPHTMA HAXOEISHHUA 0QoJpHIero M3 JBYX 3HAUE-
vHi. Brok-cxeMa aaropHrMa — Ha puc. 6.5.

axr bHAT1 @
pemty 4, B,C, D !

gad BeoZ A4, B, C /Bao,a A B, cf
ecnu A>B
To D:=A ‘
HHavye D:=B @
KR D = =0
ecnu C>D E
o D:=C
BEIBOA D =0

KOH :

auaﬂ,ﬂ EL]

Puc. 6.5. Drnox-cxema
anropatMa «BHT» ¢
HOCAeJOBATeNbHEIMH

BeTE8IeHNIMH

bt}

Herpyzuo poragarncda, 910 « BHT» o6ozgauaer «Bonbiee na
Tpex». B CTPYKTYpe 3Toro aJropuTMa cogepxarca dea nocaedo-
B8AMENBHBIX BeMBACHUA: TIEPBOE — IIOJIHOE, BTOPOE -- HENnoJ-
Hoe,

ITY Ke 3ATATY MOKHO PeIIHTh ¢ JOMOIOEI ANTOPHTMA, HMe-
ICLIET0 CTPYKTYPY SJoMeHHbX gemarenull. Ero 6rok-cxema
IpuBeleHHAA B CAeIYIOWIeN llaparpade Ha puc. 6.6.
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A BOT KaR BEITAANAT ONMCAHUE 3TOT0 AJroprTIMa Ha A u
TpaccHpoBouHag Tabnuua np A =5, B=T7, C = 2.

Aar BAT2
Bewx A, B, C, D
Hau Baog A, B, C

ecan A>RB
TO ecann A>C T1o D:=A uHaue D:=C KB
ugade ecan B>C to D:=B umave D:=C KB
KB
BEIBON D)
KOH
IMar Onepauns A B C D posepka yeaoBHAa
1 rEOa A, B, C 5 7 2 -
2 A>B B 7 ) - 5> 7, Het
3 B> 5 7 2 — 7> 2, na
4 =8 5 T 2
5 BRIBOA I} 5] 7 2

KopoTKO 0 rmaBHOM

B xoMaHNe BeTBAEHHIS B KAYLCTES VCIOBHA MOMKET HCIOJAR30-
BaThCH OTHOINCHHE HEpaBeHCTEBA MEXMAY BCIHMYHHAMH.

YnenoBule BeJWYHHBI, KOTOpPBIE MOTYT MNpHENMaTbk Ax00bie
3HAUYEHHA (Ienble W ApolHEIE), AMEOT BeHIECTBEHHBINH THII.

N4 pemeERA OAEOH H TOM JKe 3aZa4yl MOMKHO DIOCTPOHUTE HE-
CKOJBKO BADEAHTOB ANTODPHTMOR,

HecKOJXBKC BETEJEHHH B OJHOM aMTrOpUTMe MOryT ORTh mHO-
CAeA0BATeALHEIMA M BJA0KEHHHEIMH,

“  Bonpoce! u 3adanus

1. Kakyio CTPYKTYPY HMeeT ANMOPHTM HAXMKIEHMA QOABLIEr0 HA
IBys 3HaYeHHH?

2. ITouemy OTHOLIGHHE HEPABEHCTRA MOMKHO HA3BATEL JOTHYACKHUM BhI-
paKkeHHEM !

3. B KaxoM cnyyae ana YucioBold nepeMeHHOH CeIVeT YKAJLIBATE ITe-
JIBIH THI, B KAKOM — BelleCTBeHHBIA?
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4. CocTaBbTe AJNrOPHTM (B BHAe OJOK-cXeMbl B HAa Afl) HaxomOeHHR
MEHBIIEr0 M3 ABYX 3HAYEHIIH.

3. CocTaBpTe ANTOPHTM HAXOKJAEHHNA HANMEHbOICero K3 Tpex 3HaYe-
HUIH,

6. /InAa BEIBOAA H& PKPAH IPOHIBCABHON CHMBOMBHOH CTPOKH HYMKHO

B KOMAaHJe BRIEOIA 32OKUCATE 3TY CTPOXY B anocrpodhax. Hanpumep,
I0 ROMAaHAae

BriBof  OTBET”

Ha DKDAH BBIBEAETCH ¢j0BO OTEET,

OnpexennuTs, KAKAA 3aMaua PEIllaeTedA M0 CALLYIONIEMY ANTOPHTMY:
aar 3angaga-6
pemr X
Ha4Y BEBOJ X
ecau X<{
TO BEIHOZ, ~ OTPHLATEIbLHOE QHCIO’
HEBAYe BLIBEGH MOJIOMCUTEIbHOE YHCAO
KB

KOH

7. CocTaBbTe ANTOPHTM, 110 KOTOPOMY Ha KOMIbIoTEepe OvIeT NPoKuCcXo-
O¥TEH CHeAVIOLIRE: B IlepeMeHREYI0 S BRoAUTCHa roapacr Camu, B ne-
peMerHyo M Beogurca BoapacT Mawa. B xayecrse peayabTaTa Ha
3KPAH BRBOAUTCH dpaza «Camra crapine Mamu» unu «Maima crap-
we Camx» (npesnoxaraenM, 9TO KTo-HEHOVAL K3 HHX 00A3aTeIRHO
CTAPILE),

8, Pemnre npefnlAYIIYIO 33744y, YYNTHBAR BOZMOMHOCT OBHEAKD-
soro Bogpacta Camm 1 Mamu. B Taxkom ciaygae Moxer SBITE TIOIY-
yel orser;: «Cama u Mama — poBecHHKH?,

9, CocTagbTe aJNropuTM YOOPAKOYEHHA 3HAYEHHI Tpex IepeMeHHBIX
IO BO3PACTAKMIO, T. €, NPU MICOLIX HCXOAHLIX sHa4kenuax 4, B, C
OTCOPTUDYIHTE MX TaK, uTolhl cTano: A 5 B £ €, [lporepsTe anro-
PHTM TPACCHPOBHOR NPH PASHBIX BADMAHTAX 3HAMEHMI HCXOZHBIX
AEBHEIX.
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MNporpammuposanue

§ 37 BEeTBMNeHUuu
Ha lNackane

Ocrnoenvie meawt napazpada.

onepamop semenernu s Ha Ilackanre;
RPOZPAMMUPOBAHUE NOAIOZO U HENOAHOZD GEMBACHUR,
RPOZPUMMUDOBAHUE BAOMERHBLY GEMENEHUU,

AQZUUECKUE QREPAULU,

CRAOMHBIE JAGeULECKUE BLIDANCEHUR.

Oneparop rersnerEua Ha Ilackane

B saapike Ilackanb uMeerca onepamop éemenenus. [Ipyroe
ero HasBaHHe — YCJIOBHELE omepaTop. PopMAT JOJXHOTO OLIEPaTo-

pa BeTBACHUSA CJeZYIOLIMi.

if <sgmormyeckoe PBolpaxeHue> then <onepatTopl>

else <oneparopl>

37eck if — «ecau», then — «To», else — «HHAUE»,

IIporpaMMupoBRaEne N0JHOTO H HEMNOJHOI0 BeTBIACHHA

Cpagaure 3annck anropurma Bl ns npepwipymero napar-
pada ¢ cooTBETCTBYIOIEH IIporpaMMOoit.

anmr BU]I1

pem A, B, C

Ha¥ Bpog A, B
ecnum A>B
10 C1=4
HHaue C:=B
KR
puiBog C

KOH

FProgram BID];
var A, B, T : real;
begin readin{i, B);

if &>B
then C:=4a
else C:=B;

writeln{C)
aend.

Ouenp noxo®xe HA HEPeROT C PYCCKOI0 A3BIKA Ha AaHTINACKHH,
OfpaTydTe BHUMaHHe HA CHeAYVIONIee OTAMYME: B IPOrpaMmMe HeT
CIIEOHANBHONO CAYVHeOHOro caoBa, 0003HAYaH0Lero KOHell BETB-
JICENA, 3Oech IPUSHAKOM HOHIA OIEPATOPa BEeTBJICHHSSL ABJIAET-
¢A TO9Ka ¢ 3anaToi, (Pasymeercd, ocTaBAATh B TPOrpaMMe Myc-
TYIC CTPOKY CcOBCceM He 00AzaTenpHO. 3ZeCh 3TO CAENaHO TOABKO

PEAH HATJAAHOCTH. )
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Iipocrolt opMoi JTOTHIECKOrO BLIPAMKEHHS ABAISTCH onepa-
yua omnouwtenuns. Kak um 8 A¥, B Ilackane momycxaroTca BCe
BHABI OTHOLICHHH (HM)KE VKABAHLI HX SHAKH):

< {MeHBIIE); <= (bBoxpllle HAKR PABHO);

> (Goarime); = (paBHO);

<= (MEHBIIEC MY PABHO); <> (He paBHO),

A Temepp 2anporpammupyveM Ha ITackane anroputm BHIZ2,
B KOTOPOM HCIIONLEOBAHO HEIIOJHOE BeTBIEHIIE.

ajqr B2 Program BIDZ;
Bem A, B, C var A, B, C : real;
nau sgog A, B begin readln{h, B):;
C:= Ci=A;
ecmi B > A if B>A
To Ci= then C:=B;
KB
BbiBOg write {C)
KOH and,

Onars Bece OUYeHb NMOX0:e. BeTBh else B QIIepaTOpPE BeTE.IC-
HHAA MOMET OTCYTCTBOBATE.

IIporpammupoBaEHe BJIOMKEHHBIX BETRJIEHHH

SannmeM Ha [Tackane nporpaMMy oopeneieHad SOJBIIETO U3
Tpex uuces, H/I0K-cXxeMa KOTOPOHR IOKazaHa Ha puc. 6.6. Ctpyk-
TYPa 2TOro alrOPHTMA — BJOKEHHLIEe BeTBJACHUZ. AJIrOPHTM Ha
Al (BHTZ2) upuseser B upeisayiieM naparpade.

Puc. 6.6. Bnor-cxema anropurMa «BHT» ¢ BHOMeEEEIME
BeTRHEHHAMHK
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Progxam BIT2Z:;
var A, B, C, D: real;
begin readln(A, B, C):
if A>B
then if A>C then D:=A wlseae D:
@lse if B>C then D:=B else D:
writeln{D)
end.

=B
:C;

QO6pataTe BRUMAHHE HA TO, YTO Iepe/l else TOYKS ¢ 3AnHTON
He ¢cTaBuTcAd. Bea BeTBAINAACA YaCTL CTPYKTYDPLI aJIrOpHTMA 3a-
KaHYHBaeTCAd Ha TOYKEe C 3aIaAToil Nocsge omeparopa D:=C,

CocTaBUM NporpaMMy VOOPALOYeHMT 3HAUCHUH ABYX Iepe-
MEHHBIX.

aar COPTHPQOEBEKA Program S0RTING;
pem X, Y, C var ¥, ¥, C : real;
HaT Beof X, Y begin readin(X, Yj;
ecau X>Y if %>y
o Ci=X then begin C:=¥X;
X:=Y Xi=Y;
Ti=C Y:i=C
KB end;
BRIBOX X, Y write (X, Y)
HOH end.

STOT pHMeEp H/LISOCTPHPYeT cAeaviclnee npaBuiag [lackamd:
eCIN Ha KaKOH-TO W3 BeTReH oneparopa BeTBJeHKMS HAXQOAHUTCH
HECKO/LKO II0CNEA0BRATEARHEX ONEeDATODOR, TO HX HYKHO 3aIlH-
CBIBATE MeXAY CHY:Xe(HEIMU ¢loBaMH begin H end, KoACTpyR-
LUA TAKOrO BHIA:

begin <nocaenoRaTEeNsHOCTE CONEpaTOpPOE> end

HASEIBRETCA COcmMaeHwM onepamopom. Chel0BaTelAbHO, B OOH-
cannoil Beime obuieit jopMe BeTBACHHA <oneparopl> m <omepa-
TOP2> MoryT HxiTe IPOCTHIMM (OAMH) H COCTABHBIMH OIIEpaTOpaMH.

Jlorayeckue onepanuu

Hakoner, cocTAaBHM eLUe OOHH, TpeTHI BADHAHT NpOI'paMMb]
oopegeeHHdA HoabOrero 4yucia Ma Tpex.

Frogram BIT3;

var LA,B,C,D: real;

begin readln(A,B,C);



§ 37. NporpamswpoBaHUa BETBNEHWA Ha Tlackane 217

if (A>=B) and (A>=C) then D:.=A;
if (B>=A) and (B>=(C) then [):=B;
if (C>=2) and (C>=B) then D:=C;
writeln(D;

end.

HeTpyna0o DOHATH CMBICI 3TOH HIPOTrPaMMEl. 3Zech HCHOAB3O-
BAHDbL TPH NOCAELOBATENBHEIX HEIIOJAHBIX BeTBIeHHd. A YcaoBud
BETBJEHHH HPEACTABAAKT colboil enoicHbie Ao2uYecKUe svipa-
HeHUA, BRIYAKNIINE RoZUuLecKy0 onepayuio and (M), C noru-
YecKHMH ONepaluAMI BH BCTDEYANNCEH, paboTas ¢ 6asaMu faH-
HBE{X U ¢ 2A€KTPOHEHLEIMHI TabaHIlaMH,

HarioMEHNM, 4T0 ONepallns and HA3LIBACTCH JIOTHIECKHEM YM-
HOXXeHHeM HIH KOHBIHKOueH . Ee peayiabrar — «HCTHHAY, eCan
sHaueHN A 000MX OHepaHAOR -— «HCTHHA?. OYeBHIHO, MTO €CIAH
A2 BuA?>C, roAumeer Hauboabinee 3agauenre u v. 1. B Tlac-
Kaje IPUCYTCTEYIOT ECé TPH OCHOBHLIE JOMMYECKHE ONEpanuy:

and — H (KonwsroRKINA),

cr — HIH (au3bw0EKIRI),

not — HE (orpupanne).

CaoxHbIe JOTHYECKHIE BBIDAKEHHHA

OfpaTyuTe BHHMAHHE Ha TO, YTO OTHOINEHHA, CBAZhIBaeMblE
JOTHYECKHMH ofepalliaMy, sakmoualoTeda B cxobku, Tax Hanpo
fenarsb Bcerna! Hanpumep, rpeyerca onpefeiluThb, eCTh K Cpe-
an vicea A, B, C xora 6p1 0gHO oTpullaTeasHoe. 3Ty 3aja4y pe-
IIaeT CAeAYIONIUH OUepPATOp BeTRIAEHMA!

if {A<Q)or{B<LO)or{C<D)}
then write{'YES ') alaa write{'NO");

Boipakesivie, MCTHHHOE AJIH OTPUIATENBHOTO YHUCI&, MOXMKET
ORITh 2ANKCAHO ellle W TaK:

not (A>=0)

%% KOpPOTKO O rNaBHOM

a2 b

OnepaTop BeTBiaeHHA (veaosHsIM onepatop) Ilackansg mmeer
BHJ.
if <normyeckoe BHpakeHue>
then <onepatopl> else <onepartopl>»
Ila BeTBAX YCAOBHOTQ OIIePATOPA MOTYT HAXOAUTHECA IIPOCTLIE
HJIH COCTABHEIE onepaTopbl. CocTaBHOH OLePATOR — 2T0 loche-



218 [naea &. MporpamMmHoe ynpaensHue paboTol KomnewTERA

MOBATENLHOCTh OIEPATOPOB, 3AKIIUYCHHAA MeAY CAYKebHEIMHI
CIOBaMi begin ¥ end.

B Cc/osHBIX JIOTMYECKHX BHIDAXKEHHAX MCIOABIYKTCH JIOTH-
YeCKHe oHepanuu: and, or, not,

? Bonpoce: u 3a0arus

1. Kax mporpammupyerca Ha Ilackafe nomxHoe W HeIonHoe BeTpie-
Hue?

2. Yro Taxoe cocraBHOH onepaTop? B KAKHX CAYYAAX COCTABHOM oIe-
PAaTOR HUCHOALR3YETCA B ONEPATOPe BETRIeHNA?

3. BRIIOIHHTE Ha KOMNbIOTEPe BCe LPOTPAMMEL, NPHBeZeHHbIe B AaH-
oM maparpade.

4. CocTaBbTe He MeHee TPeX BAPHAHTOB I[IPOrpaMMbl ONpefieleHutHA
HAaMMEBHBIIEro U3 Tpex JaHHKX uucell.

5. CocraBbTe OporpaMMy COPTHPOBKE IO BOAPACTAHMIO SHAYEHHH B
TReX nepemMeHHnIx: A, B, C.

6. CocrapbTe OporpaMMy BEIYHMCICHHA KOPHeH KBAADARTHOD ypaBHE-
HHAA 00O ZaHHBIM 3HAUEHHAM ero Koa(pUuiIneHToR.

[porpaMmMmupoBaHue

§ 38 | Ananora
C KOMNBIOTEPOM

Ocrognbie memb: napazpada:
m YN0 MAaKoe Juaa0z © KOMNLIMEPOM;
m NIPUMED NPOZPAMMUPOSAHUR Cuanozd.

9To TaK0e ARANOT ¢ KOMIBIOTEPOM

Ecay BBl HCIONEANK PACCMOTPEHHEIE BERIIIE IPOrDaMMEl HA
KOMIOBIOTEPE, TO ICYYEBCTROBAJNIH ONIpeleIENH0e HeyX0oDCTBO NIPH
paBore ¢ MamuHoIl. Bo-IepPELIX, HOMOHATHO, KOT'LR MAIUHEA Ha-
YHHaeT OXHIATE BECAA NAHHBIX, KAKHMEe AAHHLIE H B KAKOM IIO-
pAZKe HYHKEO BBOTHTE (3TO BeAL MOKHO | 3a0rTh). Bo-BTGPBIX,
PesyAbTATE IICAYVYAKOTCE B BilJe YHCeN Ha sKpaHe, 0e3 BCAKHX
NoAcCHeHUH HX ¢MbBIcAa, fACHO, Y710 AIOOU MeXXAy coboit Tak He
obIarTes.
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JIXo6YI OporpaMMy COCTABJAATE HYHGHO Tak, YTo0EL
ee UCITIONMHEeHHE NMHATHPOBAIO JHAJOT MEKIY
KOMIBXTEPOM M HOAL3QBATEAEM B NOHATHON

JANA YeloBeKa (opMe.

Ilpex: e 1eM HAYATD COCTABICHME TPOIPaMMEL, HYIHEO IPOLY-
MATE CYEHAPUT TAKOrO JUAJIOTE.,

Hanmpumep, cocTABAM CileHADHE paloThl IPOTPAMMBL, BBIYMHC-
JMAWIIIeN CYMMY ABYX LeAnX Yiceld. Ha skpase roMnbloTepa 11o-
¢IeAOBATEIBHO AOMMEB! DOABIATLCA CHSAVIOIIME CTPOKHM (118
IpHMepa IIPeIIIoNoHEM, YTo OyaeM BBoAUTE uucaa 237 1 658):

Begedume nepgoe cnazaemoe: A= 237
Bgedume amopoe crazaemoe: B = 658
A+ B=895

IToxa!

3heck KYPCHBOM 3alMCAdbl CHMBOJLI, KOTOPBIE BBIBOJHT
KOMIBIOTER IO IIPOrpaMMe, 8 NPAMbLIM XHUDHRIM IOpAGTOM —
CHMROJIEI, BROJUMEIE IOJB30BATENEM.

JI10001 BEHIBOJ HA 9KPAH IPOHCXOIET IO QIIepaTopy
BHIBOZA, 2allHCABHOMY B IIPOrpaMMe,

CrnexoBaTenrHO, ¢ TOMONIBIC OIEPATOPA BBIROJA HA PKPAH BbI-
HOCHTCH He TOILKO Pe3YJNhTATHI DEIIeHHS 3a/a4vu, HO M BCe ale-
MEeHTHI AHAJIOrA CO CTOPOHEI KOMIIRIOTEDA,

Bor nporpamma, KoTOpas pealusyeT HAIO CHEHAPHN:
Program Summa;

var A, B : integer;
begin write [‘BrenvTe [1€pBOE cfaraeMce: A =7}

readln (A}

write{'BBeauTe sTopoe crnaraeMces: B =');
readln(B);

writeln;

writeln('A + B = ‘, A+B);

writeln (' filcra! ]
and.

B sToit mporpaMme HCIONE3YETCA BOSMOMKHOCTE BKAIOYATEL B
CTIMCOK BBIBONA CHMEBOALHBIE CTPOKH, 3AHIHYEHHLIE B AIIOCTPO-



220 Mnaga 6. MporpamMuoe ynpaenenue paboTon xoMnsloTepa

I, H aprMETHYCCKHE BHPAMEHNA, Dripakenue A+B cHauana
BBITHCJISETCH, 4 DOTOM IOJYYeHH0e YIICJI0 BEIBOANTCHE HA SKPAH.
KoneuHo, A3 BRIYHCICHNA CYMMB MOMKHO OBIJIC HAIIMCATH OT-
ASNBHEIM OMEepATOP IPUCBANBAHHA, HO MOKHO B TAK, KAK B 3TOM
npumMepe.

Eile ofpaTnTe BHEMAHUE HA oniepaTop wWriteln 0e3 CIHCKA
BLIBoAa. On ofecevyuBaeT NPONYCKE CTPOKM Ha BKpaHe.

IIpuvep MporPaMMHEPOBRHHA XHAJIOrA

KomneioTepHa® NpOorpaMMa CcOBCeM He 06A3aTEeNLHO MOJDKHA
HMeTh MaTeMaTHdecKoe cofgep:kanue. Bor mpumep coeHapud,
CYAA OO KOTOPOMY KOMIIBIOTED BHILIOJHAET DOJAbL 2JeKTPOHHOHR
HAHBKH, 3ab0TAINeNCH 0 340POBEe IIKOJILHH-
ka. [IpMBogaTcs AEA BAPMAHTA PA3BHTHS CIiE-
HapH#, B 38BHCAMOCTH OT OTBeTa pebeHKa.

Bapuager 1.

To. 6yepa Ovis Oonen. Hamepv-wa memnepa-
mypy! Coobiu, Kwakaa y mela memnepamy-
pa: 36.5

T 30apos, dpyxox! Moweuiv udmu 8 wKony.
MHenarw yenexoe!

Bapuanr 2:

Tv suepa Oovin Gonen. Hamepov-xa memnepamypy!
Coofwu, xaaa y meda memnepamypa: 37.3

Tvi ewge Gosen! Pasdesalica u A0OHUCH 8 NOCIHIERD.
IHonpasaaiica, dpyxown!

ANTopUTM 3TOH TDOTDAMMEI COAEDPXKHUT BeTEIeHHe. nea ax-
TODHATMA COCTOMT B TOM, YTO 3HaYeHHe TeMIepaTypsl peGeHka
CPABHMBAETCA C BEJIHMYMHON HOPDMAJNLHOW TeMHOepaTyphl deIoBe-

Ka: 36,6 °C, [ ecsin y pebeHxa TeMIePATYPA BLIIOE, TC OH HE310-
poB. BoT cooTEeTCTBYIOIINE anropuT™ Ha Af:

anr HAHOBKA
Bewy T
HaJy BrIBoA ThI Buepa Onix 6onern. Hamepr-ka temneparypy!”
BLIBOL CoofmIH, Kakaa y Teba remneparypa: "
EBOI(T)
ecan T> 36.6
TO BHBOA TH ewje Soyxen! Pasgepalica U JOMKACH B HOCTENE.
»LiBox "llompanngiica, apyskor!”
MHaYe BEIBOJ Thi 3Z0POB, APYHOK!
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Moemb HATH B INKGAY.
BLIBOA MKenpalo ycmexosl”
KB
KOH

I1o 3TOMY SJATOPHTMY IOAYYALTCA CHeAyIad IporpaMMa Ha
Ilacxane:

Program NANNY;
Var T: real;
begin writeln('Te Buepa Gen OoNen.
Mamepr-xa Temuneparypy! '}
write{ 'Cocfut, wakas y Teba TeMmnepatypa: ‘});
readln{T}):;
if T»>36.6
then begin
writeln{'Tu eme OHoner! Paszsneearica M
JIOKMCE B NOCTEdB. ')
writeln( "llonpasnrncAd, IOpyxor! )
end
elsa begin
writeln{ 'Te =2H00poB, Apy®ok! Moxeuws
UOTW B wxony. ") ;
writeln{ '"Kenaw ycnexcre!’)
end
end.

OGpariTe BHUMaHHe Ha [jBa MOMEHTA'@ BO-NEDPBHIX, neped CAo-
80M else Rl 8 XOCM CAYLAL HOAVIA CIHABUMD MOKY & 3aNAMOY;
BO-BTODEIX, B BAIlKCH ¥ NPY BBOJE BellleCTBeHHBIX YNCeA Yeaaa u
FpOCHAR HACTU LUCAG OMGEAAIINCA FECAMUBHOU MOXK G,

Cocrasass nozofHYO IpOrpaMMy, BEl CAaMH OpraHd3yere HH-
Tepdefic KOMIBKTEPR ¢ NOAL30BATENEM Ballell IpIrpaMMBEL.
10T uHMepPeiic 06IFATENBHEO G0aMeN Obtinb ODLHECMBEHHBIM.
Cogep:Kanye KHAI0Ta NOMHKIHO ORITE MNOBATHEM H YEOOHEIM.

;% KOpOTKO O TNaBHOM

% i Melrra o FLF T pubaminy G Liishi

Cuenapuil paboTH IPOrPaMMEl — 3TC ONHCAHME ee O0IIeHHA ¢
oAb30BaTeneM (MIonBI0BATERBCKOPO HHTepdeiica). HuTepdelic
0bA3aTeNLHEO AOMHeH OLITE APy KeCTEeHHLIM,

JI1000i CcHMBOABHGLINK BEIBOZ HA SKPAH HPOTpPAMMHPYeTed C
OOMOLILIO OonepaTopa write HIH writeln,
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Bonpockt u 3a0aHusn

1. YUTto 0603HAYAET NORATHE «SHANOrOBLIH XEPaKTep NPOrpaMMEeL» ?

2. KakiuMH cpeZcTBaMH NPOrpaMMUpyeTc KManorl MemIy HNOJL3OBa-
TeIeM ¥ KOMIBIOTEDOM?

3. Yro ofoaganaer NOHATHE «APYHKeCTregHbIA uuTepheiics ?

4. BRIIIOMHUTe HA KOMOBIOTEDE BCcé NPOrpaMMEL, ITDUBEZAHHEBIE B JAH-
oM naparpade.

5. ITocrpofiTe anropuT™ M COCTEBLTE MpOrpaMmy, [0 Koropol Oyzer
PEANNS0BAH CAEIVIOIIUH CLUEHAPHH: KOMIBIOTER 3anpalllMeaeT HO-
Mep ZHA HexpaxH, II0ce BBOLa KOMIBXTED coodillaeT HasBaHMe 3TO-
ro aHA. HanpuMep, ecnl BBeay 1, To BeIBegeTcsd dpasa «IJTO IOHE-
JeILHUK» H T. [.

lMporpammupoBaHune
§ 39 uwxnoe

Ocrogrbie membt napazpagda:
Smanv peulenug pactemnoll 3aéasu Ha KomMnsiomepe;
Fadaua o nepecmanoére dyxa, Ilpozpanmuposanite
uurkaa nwa IHackane,
YO Maroe omaadre u mecmuposanlie npozpammst.

Bel HayYmINCE COCTABJIATL JIMHEHHBIe U BeTBAIMecH IIPO-
rpaMMEl Ha llackane. Telepsk HYKHO OCBOITE HPOrpaMMHpPOBA-
Hue nuKJIeB, CHosa OyaeM VYNTBECA Ha IPHMepe KOHEKDPETHOH 3a-
Zadl, Ho, B oTaHYMe OT NPeRBIAYIINX MPHMEPOB, NUAXOXN Ik €e
pewieHHK Oyger HeCKOJILKO IPYIHM.

JTansl PERIEHKA PACYETHOH 3aJavn Ha KOMIBHOTEpE

HacTo 3agaqa, KOTOPYH TRpedyeTCcH pelliTh, copMyINpORa-
Ha He Ha MaTeMaTHYIecKoM A3bIKe. g perleniid Ha KOMIILIOTe-
pe ee CHaYaNa HYRHO NPHBeCTH ¥ HOopMe MATeMATHICCKON 3a5a-
i, a IOTOM Ve NPOrpaMMHDOBATE,

PaboTa nmo pelneHHI0 TAKHX 3aJaY ¢ HCIOILICBAHHEM KOMIIE-
IOTEPA NPOXOAUT HMepesd CALMYILIHE 3TaNb!

1. IlocTapoBra sama<H.

2. MaTeMarnuecKan GOPMAaNH3AIMNA,

3, [locThoerMe anropmuTMa.

4. CocTaBaeHHe MPOTPAMMEI HA A3IBIKE NDOTPAMMHPOBAHUA.
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5. OrmaaKa U TeCTHPOBAaXUe IPOrpaMMEL.
6. IIpoBegenre pacseToB W AHAMHZ NOJVMEHHLIX Pe3yaLTa-
TOB.

OTY NOCNEeN0BATENBHOCTD HASHIBAIOT MEXHON0ZUECHE PEWEHUR
3aadadu Had KoMpvromepe,

B uncroM Bujge IporpaMMHMpOBaHHeM, T. €. paspaboTkoil an-
TOPHTMA W IPOrpaMMEL, 3ZeCh ABNSKTCH JUIIL 3-#, 4-# u 5-i
TAIBI.

Ha sTane n0cTaHOBKI 384491 JOJUEHO OLITE HeTKO onpegene-
HO, %Mo dano u wmoe mpebyemen navimu.

Bropeit atan — MareMarudeckas popmanmsanuia. 3jech 2a-
Jaqa IIePeBOIKTCS HA A3SKIK MATEMATHUYECKHX (popMYJ, YpaBHe-
HH, oTHoUIeHERil, [anexo He Bcerfa 3TH (POPMYJIBI OUeBHMAHEL.
Heperro X NPHXOINTCS BREIBOANUTE CAMOMY KON OTBICKHBATE B
CIEeIHAJALHOH JuTepaType. ECIN penlenne 3ajadul TpedyeT Mare-
MATHYECKOTO ONIICAHNA KAKOT0-TO PEabHOrO 00LeKTa, SBISHKS
HAIH Opolecca, TC (GopMATHIAURA PRBHOCHILHA IOIVIHECHIIIO CO-
OTEETCTBVIOIIEH MAmMeMamuveckoi modenl.

Tperuii aTan — NOCTPOEHUE AJTOPUTMA. BEI 3HAeTe ABA CIO-
coBa OMMCAHHA AJTOPUTMOR: DIOK-CXeMBl H AJNTODPHUTMHYECKHH
asbik (AH).

ITepBrie TpH arana — 2310 pabora fes KomMuwioTepa. Jdansiie
caenyer COOCTBEeHHO IPOrPAMMHUPOBARNES HA ONIPeAeNeHHEOM fA3kI-
Ke B OUpeneseHHOH CRcreMe nporpaMMupopaHnd. IlochenHmi
{(imecT0H) BTAIl ~— 3TC MCHOJB3OBRHHNE YiKe paspaboTaHHON IIpo-
rPaMMbl B IIPAKTHYECKHX IeJIAX,

3axaua o nepecranoske 6yxe. Ilporpammuporasue
nurna wa Ilackanxe

IIpocieguM Bee 9TANB] TEXHONOTHHA Ha IpUMepe KOHKPeTHOH
sazavH,

1. ITocranoBra sanaun. flano N kyfukos, HA KOTOPKIX HAIIH-
CaHml pasHule VKB, CKOMBKO pasiauuHEIX N-OYKBEHHLIX CJOB
MOMHO COCTABHTE H3 3THX KyDuKoe {cnosa He obaizarenasuo Kox4-
JHHBEl UMETh CMEICT)?

Hekomyio mesogucnaenHyio Benduudy ofosHauunm Oyxzol F.
Torpa nocTaHOBKA 38Ja44d BRIPJASAAT TAK'

Hano: N

Hatitm: F.
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2. MaremaTirueckasn popmaanzauud. [oayunm pacueTHYIO
dopMyny. CHaYaIa PAcCMOTPHM HeCKOABKO KOHKPETHRIX OPH-
mepos. Mmerorcea xpa kybuka c OykBamu ¢HMs» u «K». Hcro, uTO
B2 HUX MOMHO COCTABUTL ABA CHORA!

HK EH.

HobasuM K HunM mpembio GyxBy C. Temepp umicno pasmpmx
caoB Oyaer B mpu pasa Gonbiie npeasiAynero, T, €. pasHo 6!

HEC KHC HCK CKH KCHA CHEK.

Ecag nodaBuThk ¥emaepmyi OYKBY, HATPHEMED «A», TO THCIO
CJIOB BO3PACTET 8 HeMblPe PA3a U CTAHET pPabHmM 24

KHCA KHAC KCHA KCAH KAHC KACY HWKCA HKAC
HCKA UCAK MAKC HACK CKHA CKAW CHKA CHAK
CAKH CAHK AKHC AKCH AVKC AVICK ACKII ACHK.

ITonpoBGyHiTe 3anucarTs BCe BADHAHTEI
cJaoB n3 natu 6yxe: U, K, C, A, V. Cze-

K\AC > AATh BTO Henpocro. ScHo AMINb, YTO KO-
V\Na e JHY9eCTBO TAKMUX CIOB Oyzer 8 name pas
foavwe 24, T, e, papro 120. M3 mectn

\Ag 6YrB MOKHO cOCTABHTEL 720 paznHuYEBRIX

ciaos. C poctoM 4yKcaa OYKE YHCIO CIOB
ouicTpo pacret. Haupumep, ana 10 6ve
nonygaerca 3 628 800 caor,

IlogobHble 3a8a4H PeLIAeT pa3ges MaTeMaTHKN, KOTOPHIH Ha-
SLIBACTCA KOMOUHAMOPUKOL.

Konuvecmeo pazausuvix xombunayuii uz N npedxemos, no-
AYLAEMBLX USMEHEHUCM UX NOPATKA, HAZHIGAETNCA HUCAOM Nepe-
CMANOSOK. OMO YUCAO gvipadxcaemcs pyrxyuet om N, xomopas
HA3BLEACMCA PAKMOPULLOM U IANUCHISTEMCR TRAK.

N1

Huraerca: «N gaxmopuarnr, Qna nwoboro HarypaabHoro N
3HadyeHue N! BRIYHCIAETCA KAaK NIPOH3BeAcHUE II0CAeA0BATeALHO-
CTH HATYPANBHEIX uucea ot 1 go N. Hanpumep:
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Teneps BepHeMes K (popMynnposke 3anaau. Ecau N oGozna-
YaeT KONTHYECTBO OYKE, a F — KONMUYecTBO CIOB U3 3THX DYKEB, TO
pacueTHas HOpPMyIa TAaKOBA:

F=Nl=12-...-N.

3. Hocrpoenue aaropurma. IlockoasKy anropurm ROIXEH
BLITE: HEZABHCHMEIM OT TaHHOIO sHauyeansa N, To ero Hellbh3d clae-
NATE MUHeMHEIM,. Jdén0 B TOM, YTO AAS PA3HEIX N HARO BLINOJ-
HHETE PA3HOE YHCAO YMEOKeHMH. B TaxoM cayyae c HaMeHpHHEM
N nmuHeHHAS nporpaMMa Jo/HA Onina Obl MEHATE ZAUHY.

ANropuTM pelleHHs AAHHOH 3anaud OyIeT YUKAUYECKUM.
C IUKAMYeCKHMH AATOPHTMAMHE BBl VoKe NOZHAKOMHINACE, pabo-
Tasg ¢ rpadpEYecKHM HCOOMHUTedeM.

: --;;'f‘_;:f}b IIMKA — 3T0 KOMaHIA HCIIOIHHTENI0 MEOMOKPATHO
._%j" ;}{ IOBTOPHTH YKE3AHHYIO IOCNE0BATENLHOCTD
P KoMaHT.

;;;

PaccnoTpuM GroK-cxeMmy Ha puce, 6.7 m anropurM na Af.

B,I{ECI: IpHMEeREHA SHAKOMAH RAM AJIMODHTMUHYECKAR CTPYKTY-
pa «UURER C npeﬂycmsuem*. Brioonuserca OHAa Taw: noxa uc-
MURRQ YOA08UEC URKAQ, NOGINCPRETNCR SUNOGARERUE MEAQ UKAA.

axr CJIOBA
nex F, N, R
HAY BBOJ N
F:=1
H:=1
noka R<=N, DoBTOPATE
HIX
Fi=F+R
R:=R+1
K1
BulBOA F

HOH

Puxc. 6.7. Daok-cxena
SAMOPDHTME BRIYHCTEHHA
GaKTOPRATA
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Teno LMKAa COCTABAAIOT ABe KOMAHILl IIDUCBAHBAHHA, 3a-
KJIOYEeHHBIe MEKAY CAYKeOHLEIMY CAOBAMH HI[ ¥ KM. YcaoBHe
MUEKA& — BTO oTHOWeRHe R<=N (R meHpIIe uam pasho N).

B maEHoOM aJAropHTMe IepeMeHHada R BBITOJHAET POJAbL MHO-
WETENA, 3HAYEHRe KOTOporo MeHgercA ot 1 no N uepes eguHu-
1y. IIpousBereHe HAKATINMEALTCA B IepeMeRHOH F, HadYasHOe
sgauenne KoTopoil pasuo 1. Iluxn saxanumeaeTcd, Korja R cra-
HOBHTCA paBHO N + 1. 3T0 3HaueHHe B NPCH3BEJEHHE YIKE He Ho-
MANLT.

Ana OpoBepKK NPABHJILHOCTH AXTOPHTMA IOCTPOMM TDACCH-
POBOYRYEK Tafnpmuy (ana cayuas N = 3):

Mar ..Oneﬁ&.u.lm N F R .b;ﬁl[ﬂﬂ]lﬂ.
1  esog N - I |
2 mes N
s mlg g
4 R<=N o - 1<=3, g8
s memE o TS AR
o Bme - e
. men s
s pomn -, LoerTe A
9  R:=F+1 - 3
10  R<=N | . 3<=3,78
U R s oL
12 . Ri=R+1 | 4 -

13 R<=N o 4<=3, Her

14 s B i

Haz oroil TabayOul XOpoIIo BHIAKO, KAK MEHAIHCE 3HAYeHNA
nepeMeHEREIx. HoBoe sHavyeHUe, IPHCEOCHHOE IepeMeHHON, CTH-
paeT ee crapoe 3HavYende (B JaHHOH Tadaxue He NOBTOpAETCA 3a-
IHCH 3HEYEHUR [IePeMeHHOH, eCIH OHO He H3MeRAeTCHd; B TAKOM
BUfe Tab/mina MeHee zarpoMosxgeHa ducaamu). Ilocnegnee zHa-
yeHKe F pasmo 6. Ono BLIBOAUTCA B KauecTBe peayvabTara, Oye-
BH/OHO, TO PE3yaAbTaT Bepabli: 3! = 6,

4. CocTaBneErHe NPOrpaMmMel. ITOCH COCTABUTE NpPOTpaMMy
relleHUA Halllel 3afa4dd, HYXHO HayIMTLCA IPOrpAMMHDOBATE
UKL Ha [lackane, OcHOBHOE THKIHMISCKOH CTPYRTYPOH ABRA-
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ercs uukra ¢ npedycaosuem (Yuxa-noka). C nNOMOINBI 3TOH
CTPYKTYPHL MOKHC OOCTPOHTE MIOG0H IUKAMYECKHI adropHTM.
OpepaTop DHKJIA ¢ OperyeaoBueM B Ilackanae umeeT caenyiowmyil
thopmar;

while <JICTHYeCKOE BRIPEHKEHHE> da <0IepaTop>;

CrnymxebHOe ca0B0 while o3HagaeT «xoKas, do — «JelaTb»,
¢BRIOONEATE*S,

Oneparop, croanInil mociae caoBa deo, HAIBIBAETCH MenOM
yurie. Teao nuraa mMoxer ObITE DPOCTHIM HAK COCTABHEBIM Olle-
PATOPOM, T. €. IOCIEZOBATeIbLHOCTEI0 OIEPATOPOB MeKIy CHy-
#eOHRIMH CH0OBAMH begin H end,

A Telepr 3aIporpaMMHpyeM Ha Jlackane aAropHuTM pPellleHHA
Halel sanastu (fofaBIM K HeMY OPraRdsanuio JHAJIOra).

Program Words;

var F, N, R: integer;

begin

write{'BpenuTe umcno Byks’);
readln{N};

F:=1;
R:=1;
while R<=N do
begin
E:=F*R;
R:=R+1
end;
write (‘M3 ',N,’' OYKE MOXHQ

cocraeuTe ', F, " cnos’
and.

CHoBa bpocaeTcd B I'1asa cX0MmecTs anroputma ra Af u apo-
rpaMMel Ha IJackane. OBpaTure BHEManHe HA To, uTO B Ilacxane
HeT CHemHANBHEIX CHVKeOHEIX c¢IOB Aas 0003HAYeHWS KOHIA
IHKIA (TAK ¥Xe KaK U KOHIA BeTBIcHHUA). BO Bcex cayuaax, rae
3To HSo0X0ZUMC, ACI0JB3VIOTCA ¢JCBA begin ¥ end.

YTo TaKkoe OTIAAAKA H TECTUPOBEAHHE IPOrPaMMBI

9. Ornaagxa u TecTHpoBanue. [10@ cmaradkoil npozpamisl no-
HUMAEMCA MPOYECe UCnolmatluiL padombe NPozpaMMe. U Ucnpas-
NEHUA 00HADPYNCeHHBIX Npu 3mox owlbox. OOHADYXHUTH OHIUD-
KM, CRA3aHHEIE ¢ EApYLIeHHEM NPABRJ SAIIHCH HDOTPAMMEL Ha,
[Tackane (CHHTAKCHISCKNE H CEMAHTHYECKNE OIIHOKHA), IoMOra-
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eT MCHOJIb3yeMas cucmema npozpammuposanud. Ilonw3oBarTens
noaysaer coobnienHe ob omnbKe, HCIPABAAET ee ¥ CHOBA NOBTO-
pAeT DOUBITKY UCINOMHNTE IIpOrpaMMy.

IIpoBepKa Ha KOMIBIOTEPE NPABMILHOCTE ANTOPHETMA IDPOH3I-
BOJHUTCA ¢ IIOMONIBIO TecToB., Teem — 3mo KOMKPemHbil sapu-
QHM JHAYEHUT Ucx0dHbix JaHHLxX, OA8 KOMOpozo usgecmen
oxcudaemutii pesyavmam. Ilpoxoxgenne Tecra — HeobxogumMoe
YCJIOBHE IPABHIBHOCTH mNporpaMMbl. IHa recrax mposepsercs
NPABHILBHOCTE PEAIMIAIMH IIPOrpaMMOH  3aIIAHMDPOBAHHOIO
CLleHapu4,

Hamy nporpaMmy, HalpuMep, MOMKHC IDOTECTHPOBATH HA
apadeHHR N = 6. Ha skpane JOOmEO NOAYYHTECH:

Beaedume wucao Oyxs: 6
H3a 6 Gyxs moxmno cocmasums 720 caos.

6. IIposenedHe pacueTros M AHAAHI NOJIYICHHBIX peaynbra-
TOB — STOT 9TAIN TEXHOMNOIMYECKON IENOUKH PEaNu3yeTcsH IpH
paspafoTke NMpakTHYECKH HOJMe3HBIX (He yIeOHBIX) AporpaMM.
Hanpumep, nporpamms! ¢«Pacuer nporuosa norogu». JcHo, 410
e DYAYT NOAB30RATECA BIUTEIbHOE BPpeMd, ¥ NPABEABHOCTE €@
pabOoTLI OYeHDL BaKHA A4 IPAKTHKU, A NO3TOMY B IpoIacee BKC-
UAYATALEM 2Ta IpolpaMMa MoskeT FOopabaTLIBaThCA U COBEDILICH-
CTEOB&TLCH.

ﬁﬁ;% KopoTko o rnasHom
7o

IlocneaoBaTEABHOCTh 3TANOB PAGOTH NpOrpaMMHCTa IIPHU pe-
IIEENH 3243aYN Ha KOMAOLIOTepe HAa3HIBACTCA TEXHOJOIHAeH pelle-
HHA 3aJ34Y¥ H& KoMnzioTepe. Takux sTanos MiecTh: 1) nocraHos-
Ka 3azayun; 2) MaTeMaTHdecKaa GopMAnIM3anmng; 3} NOCTPoeHUE
anropurMa; 4) COCTABJACHME NPOIrPaAMMEl HA A3BIKE IPOrPaMMi-
poBaHUA; D) OTHAZKA M TeCTHPOBAHWE NporpaMMil; 6) mpoeese-
HHE PACMETOB ¥ AHAHS MONYYPHHKX PE3VJIbTATOB.

KRonygecTBo pasAHyuBEbIX KCMORHEAUZEH H3 N npeaMeToB, nomiy-
YaeMbIX H3MEeHEHHEeM HX NOopAAKa, HasblBaeTCcs YHCAOM Iepecra-
HOBOK. JHC)IO nepecTaBOBOK paBHO N! (N-haxTopuan):

NI =1-2-...-N.

JI3000H UMKAMYECKMH aAropUTM MOXKeT OLITH HOCTPOEH ¢ IO-
MOIILI0 KOMAHALI ¢«OUKI-MIOKA» (AKJ ¢ OPeAYCA0BHEM).

Oneparop nuxaa ¢ napexycnosuem B [lackaine:

i

while <j0rmyeckKoe BRIpaXKeHHE> do <QIepaTop>;
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OnepaTop, COCTABAAIOITHE TENO NUKIA, MOKeT DEITE IpOo-
CTHIM HIH COCTABHEIM.

? Bonpocst u 3adanus

L i

1. Kak Grok-cxeMol H Ha AJFOPHTMHYECKOM #A3blKe NPegCTABIALTCA
KOMAHAA 1TUKXA ¢ MPeLVCIOBHeM?

2. Kax nporpaMMupyeTcs LUK C npegycraopuem Ha [lacrane?

3. [loyemy anarcpurM BeiUHcneHua N Aoia#eH GLITL MUKINILCKHM?

4. H3 RaKHX 3TAIOB COCTONT paboTa MPOrpaMMHCTA II0 PEIIeHHIO 3a-
ZAaYy Ha KOMOLIOTepe?

3. Uro Takoe MaTemaTavecKaa GhopMaNNsaHA 3aKaYH?

6. Hro Taxoe oTnagxa NporpaMmul? HUTo HASLIBARTCSA TeCTOM?

7. COocTaBBTE ANIOPHTM BRITHC/IeHAA CYMMEL BCeX HATYPANBHEIX 9HCeN,
HE [PeBHINSIIINY 3808HHOr0 HatypaxsHore dkcias N. Ilposepere
aaropuTmM Tpaccupobkoid. Hanunmunre nporpamMmy Ha Ilackane.

8. Hawo nesnoe aucno X u marypanbvEee N. CocTaBbTe 2JMOPHTM BhI-

gucnesus X¥. Ilposepire anropstM TpaccHposkoil. Hanpumre
nporpammy Ha Ilackane.

ANroputm
§ 40 | Eexnupa

Ocnoenble memvi napazpada:
m Hauboavwuii olwjuii deaumens,
w udes anzopumma Esiauda;
m onucarue garzopumma Eexauda Orox-cxemoil;
e npozpaxma Ha A u na Ilackaae.

Haub6oxanmui ofuni JermTens

PaccmorprM creayomyio aagavdy: TpebyeTcs cocTaBHTh Opo-
IrpaMMy onpezenerns Haubomsmero obmero pexmrenz (HO)
IBYX HATYDANBHEIX YHUCeJ,

BenomeunM Marematuky., Hauwbonpmuit ofumit  Zesmnrenb
OBYX HATYPalbHEBIX 4YHCeT — »TO camoe BOAbHIOE HATYPAJILHOE
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YHCJI0, HA KOTOpOe OHH Jensarca Haueno, Hanpumep, y umncen 12
u 18 uMeroTecs ofmwue genantenn: 2, 3, 6. Hanbonemrm obimm
nelqnTeneM ABageTcH YHCHo 6. ITo sanucLIBALTCA TaK!

HOI(12, 18) = 6,

O0osnauHM HCXOOERIe ZaHHEEle Kak M u N. [locTagosra zaga-
YH BRINIAANUT clexyiolnuM ofpasomM:

Mawo: M, N
Hatru: HOII(M, N).

B pamnoM cayduae KakoH-TO MOTOJHHTENBHOH MaTeMaTHYe-
ckod GopmanmzanmH He Tpedyercs. CaMa IIOCTEHOBKA 3aIaup
HOCHT QOpMAaNbHEIA MaTeMaTHYecCKUE xapakTep. He cymecreyer
dopraynst Zaa pargucaenns HON(M, N) no amaveEusm M u N,
Ho aaTo gocTaTouHo maBHO, 38Jojarc Ao oasiacHas DBM, Swia
E3BeCTeH AaNTMOPHTMHIECKHUH crocol pellleHUA 2TOH zajaquu. Ha-
geiBaeTcA OH anzopummom Eexauda.

Haea anropnrma Exgaxna

Haeq 3Toro aIropMTMA OCHOBAHA HA TOM CBOMCTBe, uT0 eCAy
M=>N, To

HOIYM, N) = HOI(M - N, N).

Huawe rosopa, HOI ABYX HaTypanbHBIX wmcel pasen HOJI
UX NOJOMHTEABHON pasHocTH (Mogyna uX pasHOCTH) K MEHBIIIe-
ro 9Hcja.

Jlerxo goxasaTr aTo cBoficTBO. Ilvere K — ofmwumii gennrens
M a N (MM >N), Oro suauur, yro M = mAE, N =nK,raem, n —
EaTypanbHEIe uHcHa, opuaeM M > n, Toraa M - N = K(m — n),
OTKVAa caeaver, uyro K — genuTens uucna M - N, Baauur, Bce
obmue Aenuteny uncea M u N spasorca SelIHTeNAMH KX PAas-
HOCTH M — N, B ToM uHCe H HAuGONLIIui ofuit geanrens.

Bropoe oYepnAHOe CBCOUCTBO:
HOI(M, M) = M,

Oag «DydIHOros cyera aXropuTM EBKANIA BHIIVIAZUT TAK:

1) ecanr uucxa paBHEI, TO B3ATEH N:000¢ H3 HUX B KaYecTBe OT-
BeTAa, B IIDOTHBHOM CAVYae MIPOEIKETD BLIOHEENE AJro-
PHTMA;
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2) saMeHHTDH GOABIISE YNC/I0 PASHOCTRIO GOJIBIIIET0 H MeHbIITe-

rO H3 YHCeX;
3) BepHYTBLCHE K BLINOJHEHHIO . 1,
PaccMOTpPHM 2T0T AJrCpATM HA OIpUMepe Af=32, N=24:

M 32 8 8 8
N o4 24 16 8

Hoxyuuan: HOI(32, 24) = HON(8, 8) = 8, uyTo BepHO.

Onmcanne anropxrma Epxanga 6n0K-cxemoi

Ha puc. 6.8 npuBezena GMok-cXeMa alropuTMa EBKIHA.
/BBD,EI. M, N/

MEN
Aa
HET Aa

HEaT

N.=N-M M:=M-N

]

v

/Eblsﬂ.ﬂ M/

Puc. 6.8. BEnok-cxeMsa anroputMa Esxrupa

CTpykTypa AnropurtMa - LHUKJA-IIOKA ¢ BIOXKEHHBIM BETBJIC-
HueM. [THKA NOBTOpAeTCs, NOKa 3HAa4YeHWH M u N He DaBHEH
ApYT Apyry. B Bersaennn OoJislllee U3 ABYX 3HATEHMI 2aMenserT-
cf Ha WX PasHOCTb.

A Temeps MOCMOTDPUTE HA TPACCHPOBOYHYIO TaOIHIlY ANTOPHT-
Ma IAA UCXOmHBIX sHauvenuit M = 32, N = 24.
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Mar jﬂnepamm: M N Ycaobxe
.l.zﬂmmhi..w52”  _;..mmm_
2 “ -EBBDJ-I.N- 24 l |

3 M=N 32424, na
4 MoN a2,

. éﬁ{Fﬂ&JQ , . g- .i 1;mm_..

6 MzN :8;324, aa

7 M>N | 8>24,mer

9 M=N - 8+16, 2a
_”Iﬁmﬁj&;}k . 'Mmfé;ié:;;;:i
U oNeN-M o8
12 'JJ:N' | _ 8#B, mer
13 - MHf . A

14 xomex .

B uTore nonyuHAcsi BepHEIH pe3yabTaT.

IIporpamma na Af u na [lackane

SanmieM aaroputM a Af m oporpammy Ha Ilackane,

anr EBraug
wea M, N
HAY
bLiEod "Beegure M u N
Beog M, N
nora M = N, HOBTOPATE
HI
ecan M>N
To M:=M-N
HHade N:=N-M
KR
il
eeiog "HOIO=""', M
KOH

Program Evklid;

var M, N: integer:

bagin

writeln{’'Besenure Mu N"};
readln (M, N);

while M<>N do

begin
if M>N
than M:=M-N

else N:=

end;
write(‘HOO="',
end.

M)
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: ;;E. KopoTko o rnaBHOM

'.-‘

Anropuarm EBRiufa npejHasHaYeH AMH HOJAYYeHNA HanOo/b-
mero ofimero HeauTeNs ABYX HaTypanbHEIX wucex. CTpyKTypa
aaropuTMa EBKINAZ ~— UK ¢ BIOKEHHREIM BeTHISHUEM.

Pyurasa TPacCHPOBKAE MOKET HCIOIB3OBATHCH AJAA IPOBEpPKH
IPaBHILHOCTH JHIIL CPABHEATENLHEO IIDOCTHX alaropuTMoB. Iipa-
BUJBLHOCTE HOPOTPAMM IIPOBEPAETCA NYTEM TECTHPOBAHEA HA
KOMIBIOTEPE.

? Bonpocot i 3adanus

1. BrnoJEWTe HA KOMNbIOTepe BporpaMMy Eviklid. Iporectrupyiirte
ge AA 3HayeHAAx M =32, N = 24; M =696, N = 234.

2. CocragnTe NporpaNMMy HaxomgeHAA Haxlboxbiero obuiero zexure-
M Tpex YUHCeN, HCIOABIYA CHeAVIOMIYI0 QOpMYIY:

HOA{4, B, C) = HOO(HOI{A, B), C).

3. CocTaBhrTe TPOrpaMMy HAXOMIeHNA HAMMEHRIIEro ob1ero KPaTHo-
ro (HOUK) neyx 4ucesn, MCTONL3YA HopMyTY:

A-B = HOI(A, By-HOK(4, B).

Tabnuuybl
§ 41 | v maccuse

- T ———

Ocroennste memvs napazpagda:
R Ymd MaxKoe Maocs,
N ONUCGHUE I 66800 IHAYEHUI 6 MACCUS
HA Aﬂ?ﬂpumﬂu‘iEEEDM HAIetKe,
BN YUK ¢ napamempom é Ad;
& pacuem cpednezo 3HAUEHUS SACMEHMOE MACCUBT,

Wayuaa Oas3el faEHEBIX, 9MeKTPONHBIE TAa0NHIIE], BRI NIOSHAKO-
MHUIUCH ¢ TAOMUYHBIM cO0CO00M OPraHEM3AIME TaHHEBIX. BEl yxe
3HaeTe, yTo Oonbmue HaGOPH AaHHBIX YROOHO IOPEACTABIATH B
TAaOJNMIHOM BEfe. B Tabiaumax MOTYT XpaHUThCHA J2HHEIe pas-
HBIX TENOB, Ha IpakTHXe yalile BCero NPHXCANTCA BCTPeUATECH
¢ TabamiaMn, cogepHALlMMI YHC/I0BEIe H CUMBONEHEBIE (TeKCTO-
BLI¢) KaHHLIE.
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Yro TaKoe MACCHB

1Ipeacrasacaue TAOJANIILI B H3BIKAX NPOrDAMMHUPOBRHMA HE-
3nIBAETCH MdaccueoMm. Bor, HanpmmMep, Tabania, cogepRaimasn
cpefHeMeCSIHEIe HaveHud TeMuepaTypel B Hepmu B 2000 rogy:

Meca 1 2 8 4 5 6 T 8'9 10 11 12
Temneparypa - -21 ~18 -7,5 5,6 10 IBj 22,2 24 17 54 -7 -18

Taxyo TaCaIuny HASBIBAIOT AuHCHRoU. OHa NpeJCTARIALT CO-
GOl mocaenOBATeABHOCTh YilOpA[oYeHENX ducen. [ na obosnave-
HUSA BTHX YHHCEe]d KCOOALBYIOT UHRdekcuposarnvie umena. Ha-
npumMep, uepea T[1] oboazazaerca TeMmepaTypa B dHBape (Hep-
BOM Mecaug roga), 715] — reMnepaTypa B Mae u T. X,

B nporpaMMupopanun NHeHHAad TAOAHIA HAIHIBAETCHA OGHO-
Mepruuim maccugom. B gamem npumepe T — arTo UMA MaccHBa.
JJIeMeHTEl MAaCCHBA OPOHYMePOPaAHLL. IIopaaxXoBREI HOMep 3Je-
MEHTA HAILIBAETCA ero undexcom. Kam bl 31eMeHT MacCcHBa
obosHadYaeTea HHACKCHPOBAHHELIM HMEHEM B CAEAYIOWIeH Qopme:

<UM# MacCHBa> [<HHAEKC>]

Huzerc 3anucniBaeTcsl B KBaApPaTHRX ckobkax: T[2], T[10],
T112). Hugexcul MOrYT NPEICTABIAATLCA HE TOJBKO B BHAE KOH-
CTEMT, HO U B BHJe HEeNbIX IePeMeHHEIX 1 Jae BhIpaKeHHH 1e-
nore tuna: T[i}, T{k], T[i+k]), T[2*k]. Baxro cmeauTs, YTOOH
SEAYEHHUA HHJEKCOR He BLIXOJHIM 33 JONYCTHMEIE TI'DaHHIIEL
B uprMepe ¢ TeMOePaTYDAME OEM JOMMHL JEXKATH B JUANAZ0HE
or 1 no 12.

Bce paeMeHTHEI MACCHBa AOMKHEE HMMeTh OFHHAKOBEIA THI.
Ecan MaccuB COCTOMT TOABKO M3 UEIHRIX dECeld, TO THI MACCH-
Ba — Ieablii. B EallleM npuMepe 3HAUEHHA TEMICPATYP MOTYT
OBiTE APOOHWIMHE, NIO3TOMY THI MaCcCHBa — BCINeCTBCHEMN.

LR L nEs e e e A A e e emem e P e temem o m e e e e TR b R ke m T = ke s

4.~ MaceHB — 3T0 NPOHEYMePOBAHHAA KOHedHAdA
= szx.  TOCIENOBATENLHOCTE OREOTHIIHLIX BEJITHH.

: . h

Pemerne 3aza4 0 00paboTKe MacCUBa CRAZAHO, KAK TIPABHAIIO, C
nepebopoM JJeMEeHTOB MaccHBe. Takod nepefop HPOMCXOZHUT B
LIIKJIe, B KOTOPOM H3MEHALTCH 3HAYEHHE WHAeKca OT HEYaJALHOH
A0 KOHEYHOM BeJHMYHUHEL. [[IA TOro YTOORl OPraHU30BATE BROJ HC-
XOAHBIX J2HHEIX B MACCHE, HYKHO TAK:KE HCIOML30BATh IIHKI,
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Onucanne i BEOI SHAYCHAH E MACCHB Ha AJII‘D]]HTMH‘IEEHDM
H3bIKE

SanuuaieM aIrOpPHTM BBOJA 3HAYEHNH B MACCHB TeMIIEpaTyp.
CEavana NoCMOTPHM, KaK 970 geaaercd Ha Afl. PaceMorpumM gBa
BAPHAHTA AITOPUTMOB Ha Afl, HCHOMLIYIOINKHX PASHBIE CIOCOOE
OPTaHH3AINH LIHKJIA.

aar Beog Maccuba, BapuaHT 1
Bext Tab T[1:12]

uea I
gau I:=1
noka I<=12, nosTopars
HIY
suisor ("T[", I, "1=")
BBOZ (T[I])
Ii=]+1
KI[
KOH

aar Beoxy Maccmea, BapuayT 2
Bemn Tad T[1:12]

nen I
HaY
asna I or 1 po 12 mar 1 nosTopaTh
Hiy,
pmBOx (T ., I, "]=")
BoA (T1I])
KIL
KOH

OfpaTuTe BHKMaHUe HA BTOPYIO CTPOKY AJMTOPHTMOB, B Heli
NPHCYTCTBYET OIHCAHUE MACCHUBA TEMICPATYp. B AlropunrTMue-
CKQM 43BIKE MACCHB HaspiBaeTch TAbNHUeH. 3alich

pemt Ta6 701:12]

OIIMCEHIBZET TabAuLIy (MaccHB) BeNleCTBeHHOTO THNA, HMI KOTO-
poro I' ¥ ajeMeHTH IPoHYMepoBaHE! oT 1 mo 12.

Hurx ¢ mapamerpom 8 ASl

B neproM BapHaHTe ANrOPHTMA KCNOJAL3YETCH YIKe 3HAKOMAA
BAM LINMODPUTMHYECKAA CTPYKTYPA YuKaa ¢ npedycrosuem. Ilepe-
meHHax I grpaer pons napaMerpa IHKA2, H3MEHAIOIErocd or 1
7o 12 ¢ marcM 1, BEYTpE IHK/IA OHA HCIOQJIB2YETCH B KaUecTBe
HEperca B 0003gaYeHN saemenToB opuxaa: T[I].

BBog opraEH3opaH B PeXHME THAM0ra. Bel yace 3HaeTe, 4To
aTo 00A3aTeILHOE YCAQBHE IDVIXECTBEHHOCTH HHTepdelica mpo-
rpaMMel. llepel BROJOM KasKJI0r0 OMEPEIHQIO dAeMeHTa Tadnu-
IIBI HA 9KPAH OyAeT BRIBOZUTHCS £€r0 KM, JTO Pe3yALTAT BLINOJ-



236 rnaga 6. MNporpaMueoe ynpaenenne paboTol koMnNeKTEpa

HeHHA KoManaul Bweox 11,1, ")=". Hocxe 2rere nporpaM-
MHACT F0JIKeH BBECTH ¢ KJAABUATYDPBI COOTBETCTBYIOLIEE YHCIIO
(komanna Beog T[1]):

Tf1]= -21

Tf2]= -18

Tf{3]=-7.5 ur. &

Bo BTOpOM BapuanTe MCHONB3YeTCH AATMOPHTMHYECKAA CTPYK-

TyPa, KOTOP&A HASKRIBAGTCHA ¢UUKA € napamempom», Ee obmasn
(popMa Takasq:

Bnsa <jlapaMderTp LUMKIA> o7 <HAuaJlbHO& 3HaueHue
napaMerTpar> no <KOHe4YHO2 2HaveHMe napaMerpar
War <BeNMUYMHAa NPpUPIleHMWA [MapaMeTpar nosTopAaTh
H1J

<Teqne UMKnaz
KL

IlapamerpoM DHKIA ZJoXkHA GrITE DePEMEHHAA IENIOI0 THOA,
B HauleM mpuMepe 370 nepemernan I. Brinonnenme Tena quria
MOBTODAETCH ANA BCeX NMOCNe0BATEILHAIX 3HaUeHHH napaMerpa
OT HaYaJBbHOI0 J0 KOHEYHOIO 3HAYeHHA BKIIOUNTEIBHO C H3Me-
HeHHeM ero 3Ha4YeHHA NPH KamA0M IIOBTOPEHHH Ha BelHYHRY
mara. CreRoBaTesNLHO, II0 BTODOMY BAapHUAHTY anropuTMa GyayT
BHINOJHATECA TE e caMble AeHCTBUA, YTO H 110 MEPROMY,

Pacyer CPpEeoHErD 3HAYCHNA 2JIeMeHTOR MACCHEA

T A R - Teneps chopMynupyem 3agagy
. [ Mecau | Tewnepamypa o0paboTKH MAaCCHBA TEMIIEpaTyD,
21 o1 "1 KOTOPYK0 OyneM pemaThk Aanblle,
3— 5 T i BRHYHCAAM cpeIHeroAOBYIO TeM-
RN L TIEPATYPY. JEIE 3TOTO HYXKHO CJIO-
43 |18 i Tk Bee 12 3HAavenHit TaGIMIEL
914 156 | upasmenuTs cyMmy Ha 12. Hoxy-
- 6:%8 W ' yerAY0 BeAMYMHY BLIBEAEM B HA-
716 18  «ecrtse peayanrara.
- 817 22,2 3Ty 38FAYY JErKo pPeIluTh ¢
9ls8 |24 ' IOMOIBIO 3NEKTPOHHEIX TABIHN,
10l9 |17 Ha puc. 6.9 nokazana rakaa Tab-
“11110 15,4 auna. B sueiikn B2:B13 zamo-
121 11 -7 ) cATCR  SHAUEHUA  TeMNepaTyp.
13712 18 B sueiiky Bl4 momemaerca ¢op-
14 Cpemtes: | 2,56 mynaa; =CP3HAY(B2:B13). Pe-

Puc. 6.9. Tabanoa remoeparyp

3YJALTAT BEl BHAKTE B AYeHKe
Bl4.
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TabiuyHRNT [OpOmeccop — 2T0 NPOTPAMMAa, COCTABICHHAR
IpOTPAMMECTAMHE HA HEKOTOPOM HA3LIKe IPOTPAMMEDOBAHNA.
Bor mMel n pasfepeMcsd, KaK IporpaMMHpYeTCsl BLIYECIEHHe
CpesHers 3aHAYEHHA YHCI0BOI0 MACCHES, DeAINI0OBAHHOE B PYHK-
muy CP3HAY.

damuileM aJTOPHTM B IIOJIHOM BHIe (C BBOZOM, BRYUCIEHHA-
MU X BBIBOHOM), HCHOQUIL3IYA B HEM [ OPraHUESALMHA IHKJIOB
CTRYKTYPY IUKAa ¢ NapaMeTpoM.

anr CpenHAA TeMIeparypa
pemm Ta6 T[1:12]
uen I, pem Tsred
Hay
{Iurx BBOJA)
ana I or 1 go 12 mar 1 mosropars
HIL
ButBog 11 .1, ="
BBOZE T[]
Kif
{IIxka cymMMHpPOBAREA)
Tsred:=0 .
aaa { ar 1 mo 12 mmar 1 moeTOpaTh
HII,
Tsred:=Tsred+T1I)
KIf
{BrIMHCIeHEe cpelHero}
Tsred:=Tsred/12
BeBOA( CpefHerofoBas TeMueparypa= ", Tsred)
KOH

OfpaTiM BHUMaHEMe HA ClAeAVIOUIHe 0CODEHHOCTH AJTIOpPHTMA.
Ilogasunack moBag nmepeMeHHaa Tsred, B KOoTOpolt BHYHCAASTCS
CpeaHee JHAUEHHE:

Tsred=(T[1] + T{2] + T3] + ... + T[12])/12.

Ilepemernan Tsred uMeer BeimecTBeHHBIH Twm, I[lepex mur-
TOM CYMMMDOBAHWA 3TOH IIepeMeHHOH NPHCBAMBAETCHE HYJIEBOE
sHauenue, Tak Bcerjga casiyer IOCTYNATE ¢ NePEeMeHHOM, B KOTO-
PO HAKAIIINBAETCA CYMMa KAKOH-TO IIOCAeLOBATEaBLHOCTH Cla-
raeMuix. IIpy Kaxa0M NOBTOPEENH THKJIA K SEAYEeHHIC NepeMeH-
noi Tsred pgobasnaerca ouepepnoe ciaraemoe. [locne oxomua-
HHA I[MKJa TOJYYEeHHAd CyMMa JeanuTcs Ha 12. 9To MCKOMBIHA
Pe3yJRTAT, KOTOPHH BHEOAUTCS HA 2KPaH,
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Kopmm O rNaBHOM

CONETY L Pt s el LOWDALS W IR T v et

Maccur — 370 OPOHYMepOBAHHAA KOHEYHAA ODOCHenoBaATENbL-
HOCTH OAHOTHITHRIX BEJHYHH.

JlnEeitnaa radianna B IporpaMMHPOBAHNH Ha3binaeTes OgHO-
MEPHBIM MaCCHBOM.

B ONHCAHMH MAacCHBA YKA3LIBACTCA €ro THUI, MM, TPAHHIIEI
HEJeKCOB,

B anroputMax, cBASAHHEBIX ¢ NepeCopoM 9IeMeHTOB MaCcCHBa,
yA00HO MCHOJB30BATE CTPYKTYPY ¢IMKJI C NADAMETPOM»,
-

BDﬂpDbe U 3adaHus

+ ORI M S sl et e e UM P TL T T

1. Yt0 Taxoe Maccue?

2, CaMOCTOATEeNbHO NPUAVMANTE IPUMepE ZAHHEIX, KOTOPBIE MOMHO
OPraHH30BaTE B BHAE MACCHEA. B KaKIOM IDHMMepe OTMeThkTe: Ka-
KHM HMeHeM MOXXHO OG03HAYHNTE MACCHEB, KAK NPOHYMEPORATE &I'0
aNeMEeHTHI, KAKOK THI Oyzer uMeTk Maccus? OnHWHTE MACCHBEL IO
IpaBHJIaM ANFOPHUTMHYECKOTO AZBIKE.

3. L5 Tex e HCXOAHBIX ZAHHBIX, UTO PACCMATDPHMBAIOTCA B MARArPa-
(pe, COCTABLTE AATOPUTM, B KOTOPOM BEITHCIASIOTCH YeTEINE BEIH-
YUHEI: CpefHHEe TEMICpPaTyphl SUMHMX MECAIEB, BECEHHMX MECH-
LeR, JIETHHX MECAIEE, OCEHHUX MeCHLER,

4. Bp! TIOCETHIM MarasuH ¥ xyonim 10 BupoR Tosapa. B tabauuy
T[1:10] BH zamucany KOMMYECTEC KYMIEHHOTO TOBAPA KAaMLOIO
puza. B rabuuny C[1:10] sanucasm meHsl eZUHHL, KEMXKIOIC BHIA
TOBAPA COOTBETCTBEHHO. COCTARLTE ANFOPHTM BLIYMCHeHKHA 0DLIeH
CTCHMOCTH BCeX HOKYVIIOK.

Maccusbi
B {lackane

OcrogHbie meMb. napazpada:
» onucanue u ofpabomrxn maccuea na Ilacranre;
% YuKa ¢ napamempon na Ilackaaxe;
® poprambt évi80da;
® npozpamma ¢ GYMA MACCUSGMLL.

A Tenepb MOCMOTPHM, Kak M0XHO Ha Ilackase sanporpaMMu-
POBATE AITOPHUTM BHIYKC/IEHHA CPEIHErOZOBOH TeMIepATYPH.
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A% 3TOro cHaYaIs NOBRAKOMIIMCH C IPABHMJIAMM OIMCAIIMA Mac-
CHBCB. SAMETHM, 4TO B JAHHOM pajgene y4eOHHKE MB OrpaHl-
YUBAEBMCH TONBKO PABOTOH ¢ OQHOMEPHBIMHY MACCHBAMHA (JIMHeH-
HBIMH TAOIMIIAME).

Omicanue i odpadorra Maccnsa Ha [lackane

(Qbfinaa dopMa onMCAHES ONHOMEDHOrD Maccrsa Ha Ilackane
TAKAR!

var <uMA MacCcMBaX>: array [<HMXHAA IpaHMlUa MHOSKCa
BEPXHAR TrpaHMua MHOekca>] of <rTun Maccumea>

CaoBo «arraye GYKBan:REO HIePEBOSUTCH Kax «MaccuB», ['pa-
HEIEI AHASKCA MOTYT OLITL MO0LIMYU LeALIMI YHCcaIaMu, Bakuo,
JTo0b! HH/KHASL I'PAEHIA GBI MeHbIle BepXHel rpasnnsl. Omu-
CaHye MACCHBE TeMmeparyp Gyzer caegyiOITumM:

var T: array {1..12] of real;

IInkx ¢ mapamerpom na Ilackamne
PaccMoTpuM nonHbIH TeKCT nporpammal Ha Ilackaxe.

Program Temperature;
var T: array[l..12! of real;
I: integer; Tsred: real;
begin
{llxkn eEODA}
for I:=1 to 12 do
beagin
write('I[",I:2,"'}="1:
readin(T[I]}
end;
{ MK CYMMMPOBARMA}
Tsred:=0;
for I:=1 to 12 do
Tesred:=Tsred+T[T1];
{ BauuCIieHe cpenHero}
Tsred:=Tsred/12;
writeln( 'CpenHerocnoras TeMmnepaTtypa = ',
Tsred:6:2, ' TpanycoB’}
aend.
B sToli mporpaMMe gBaKIR HMCIOJABI0BAH ONEPATOD IHKJA C
napaMeTpom. OH UMeeT cIeAYIONHH (POPMAT:

for <nmapaMeTp UMKna> = <HauaNbHOE 3HadYeHUE

nrapaMeTpars to <KOHEUHOE 3HIYEHHE napaMerpar
do <Tenoc umkna>;
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EcJH mDapaMeTp DHKIa — Lelad nepeMeHHAR, TO ee 3SHAYCHHE
6yzner BOpacTaTh yepes exuHnny. CymecTByeT ApyroM BapHAaHET
3TOr0 OHeparopa, B KOTODOM BMeCTO CJ0BA to 3aUHCHIBAECTCA
downteo. B sToM cayuae SHaYeHHAE IepeMeTpa DHKAa yORIBaeT Yye-
pes egMHHEHLY. CAef0BATENLHO, HAYANLHOE ZHAYEHHS B 3TOM
ciaydae JOMMKHO 6LITE O0ABIIe KOHEYHOTO.

Tax ke Kax O 4714 onepaTopa NEKJIA while, agecs meno Yyux-
Ra moxcem Coimb aubo nNPocmuiM onepamopom, fulo cocmas-
nbiM. B mepBoM cayuae TENC LHAKJL 3AKAHYMBAETCA HA O/MKAL-
Imeil ToYKe ¢ 3alAToN. B Hairem npumepe — 3To 1K CYMMHApPO-
BaHHA. Bo BTOpONM ciydYae Teao HUKJIA 3aRIIOYASTCH MEHKTY CJI0-
BaMH begin K end (MK BBOEA).

DopMATH BRIBOIA

B nporpaMmMe npHCYTCTBYET elle OAMH EOBHH JJA Bac aJe-
mMenT Ilackaxd: ¢opMaT BRBOZA. ITO YHCAA € FBOCTOUMAMHU, CTO-
AlIAe Mocie NepeMeHHBIX B ONepaTope BRIBOXA write!

write(‘T[f,I:2,"]1=");

B sTo# sanucH 1: 2 06oznavaer, UTO SEAYEHHS NepeMeHHOMH 1
BBIBOJUTCH KAaK LeJoe YHCAO B ABE CUMBOJILHEIE MO3HI[HWH HA 3K-
paHe, [Ina ogHOSHAUYHOIO YHCAA B NEepROH NosHIHE OyIeT noMe-
Ier npobes, HAIpUMep: 5.

B oneparope BLIBOIA Pe3VIRTATA TaK:xe HCloanayvercsa dop-
MAT: Tsred: 6; 2. 3aYeENe IepeMeHE0H Tsred BRIBOAKTCH KAk
cMeillaHHOe 4uco B 6 mMo3KIE, ABe HOCASARHE H3 KOTOPHIX 3a-
HMaeT gpodHaa uacTk. B Tperbe# CupaBs NMOSHOHHN — TOYKA.
JIMIIAENe NOIHUEK 9 OeJcH 4YacTH 3aHNMaloTcd lpodenamu.
Hanpumep: 34.25.

Peaynbrar BREIIOTHeHMA NOpPOrpaMMu Temperature Oygmer
BRIBEIEH HA 3KPAH B CHeYICIeM BHje:

CpelIHeIronoBad TeMNepaTypa = £.506 Ipamycop

IIporpamMmma ¢ AByMH MAaCCHEAMH

A Temeprn paciuHpPHAM YCA0BHE 3agadH. TpedyeTca Iad KAN(I0-
IO MECALA ONPEAcaNTE OTKJIOHEHUE ero cpegHel TeMIepaTyphl
OT CPEeZHeroJOBOM Be IHYHHEIL.

Bepremesn K asnekTpoHHoOHR Tabnune Ha puc. 6.9. JobaruMm k
HeH emje ogHH cTonber C, B KoropoM GyayT BBIMHCIATECA HCKO-
Mhle OTKJIOHeHHA. B adeiiky C2 zanecem hopmyny =B2-$B$ 14,
ITo aToll opMyNe BRITHCANTCA OTKAOESHHe AHBAPCKON TeMmie-
DPATYDH OT cpeiHerof0Boil. CKONMIpPORaB 5TY GOopMYyay B A9eHKH
C3:C13, moayyuM BCe OCTANLHBIE BEAMTHHL]. CMLICK <«3aMopa-
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SKHBRAEHA» agpeca Bl14 paM foyxeH OLITH NOHATEH. Pedynsrarn
IpHBeneHsl B Tabauue Ha puc. 6.10.

A B C
1 Mecry Temnepamypa OmEACHEHUSR
2 1 -21 —23,56
3 2 -18 —20,56
4 3 ~7,5 -10,06
5 4 5,6 3,04
6 5 10 7,44
7 6 18 15,44
8 7 22,2 19,64
9 8§ 24 21,44
10 9 17 14,44
11 10 5,4 2,84
12 11 -7 -9.56
13 12 -18 —20,56
14 Coomes: 286 TaTY

Puec. 6.10. TemnepaTvpai ¥ OTKJAOHEHHA OT CpefHEro

PeasnpayeM BLITHCISHHE OTKJICHEeHHH B IporpamMMe Ha Ilacka-
ne. OueBrzHO, B IpOTpaMMe OOJIEKEHD IIOABHTHCA €Lue OJMH MAac-
CHB AAA pasMellleHHA B HeM TabIHusl oTKAOHeHHH. axuM 9T0-
My MaccuBy umMA Dt. Kax @ MacCcHB TemMnepaTyp, OH COCTOHRT H3
12 uncen: Dt[1], DE(2], DL[3], .., DE[12].

K npepgmayumiei mporpaMMe Hago g06aBUTh OIUCAHHE MACCH-
Ba Dt B caefgvIOIeM BIje:

var Dt: arrayil..l2)] of real;

SHaueHHe KAKA0I0 3JeMEHTa MACCHBA PABHO PASHOCTH MEXKIY
TEMIIEPATYPOM COOTEETCTBYIOLIErND MeCHAIla H CPEeIHEroIoBOH TeM-
nepatypoit, Hanpumep, Ana gaeBapa: Dt{l] = T{l] - Tsred.
Taxne BEMHCISHUA TOBTOPAKTCA B IuKAe 12 pas. 3Eadenus
MaCCHBA Dt BREIBOOATCH HA SKpaH.

Janumem Ha [lackane dhparMeHT, KOTOPEIE HAAO BCTABHTE B
KOHel NpeIblgYIISHd OPOrpaMMel, Y4TO0R PEIUHTE [IOCTABACHHYIO
3azady.

for I:=1 to 12 do

begin
Dt{I]:= T[I] - Tsred;
writeln('Dtf',I:2,"]=', Dt[I]:6:2)

and
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34ech BLITHCICHNES JHATCREHNI MaccHBa Dt H BLIBOA HUX Ha 3K-
PAH COBMEILEHE] B OJHOM UHKJIe, PeayanbTaT padoThl IPOrpaMME
OyIeT cReAyIOIIHM,

Dt{ 11= -23,536

Dt 2]= -20, 53¢

Dt 3]= -10,06

DE[12]= -20, 36

Hax ¥ crezoBaN0 0KHAATD, 3TO Te Ke CAMuIe YHCIa, YTo MNOo-
AYYeHR! B 3eKTPOHHON Tabrnue.

KOpPOTKO O TNaBHOM
DopMar onncaHEa MaccHBa Ha Ilackane:
var <MMA MaccUpa>: array [<HUXKHAAR CpaHWLE MHIEKCA
.+ BEPXRHAA DpaHMua nHoekcar>] of <oun Maccupar
Cli'opma'r OIlepaTopa IIHKJA ¢ NapaMeTpoM.:

for <napasMeTp nukKna> = <HaAYaltHoe 3HaYeHHe
napaMeTpa> to <KoHEewHOe 3HauYeHMe [apaMeTpar
do <tenc purIa>;

B ¢opmMaTe BHBOZA VHAILIBASTCA KOMHYECTBO IO3HIEH HA
9KPAHe NI BBIBOJA 3HaveHHd. /12 BellleCTBeHHOIO YHCIa YK&-
SHIBAETCE TAKIKE KOANMYecTBO TP B ApcOHOK yacTH.

B nporpamme Ha ITackane nomxeH OuITh OIMCAH KAXIBIN HC-
NOAE3YeMBIHd B Hel MacCHB.

? Bonpock! v 3adarus

1. Kax momuo0 ooucary Ha llackane MaccHE, B xoropoMm DyZYT xpa-
HUThCH SHAYEHMA YHCAeHHOCTH HacedeHn A MOCKBEL K KORIy HaMX-
noro roga XX Bexa?

2. Brr npuobpesnn KOTeHKAa. Ka>RIhIH BeUep Bhl ONpeflelldeTe ero Bec ¢
IOMOLIBI0 BecoB. HaK MOMKHO OITMCATE Ha Ilackane MacCHB, B KOTO-
poM O¥AYT XPAHHTLCA 3HAYEHHA BeCA KOTCHKA B TeYeHHE MECHUs
{(HanpuMep, Mas)?

3. Hanumnre dparMenT nporpaMMbel Ha [lackane BRoga HCXOAHBIX
AaHHBIX AJIA MACCHBOB, OHPeAeAEHHBLIX B 3agaHnAx 1 1 2.

4. BeeauTe P KOMIBKTED NporpanMMy Temperature, aolasus K Hell
o6paborky MaccuBa Dt . BRIoanMTe NPOTPAMMY, HONYUIITE Pe3yib-
tarsl. CPaBHUTEe MX C NPHBEASHHEIMU B maparpade.

9. Cocrasnre nporpaMmel Ha [lackane 1o anTopHTMaM W3 safalli 3, 4

npeAslgviuerc maparpada. BainojgHWTe 3TH NPOrPAMMEI Ha KOM-
nLIOTEDE.
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- OpHa 3apava
§ 43 0obpaboTku
- MaccuBa

Ocrogrbie MeMbi napazpada:
. MO MAKO0E CAYNARRDIE HUCAE;
damvuk cayvainvix wuces na Illackane,
AR2OPUMM NOUCKE LUCAA 8 MACCUBE;
npozpaMME NOUCKE YUCRE 8 MACCUBE.

Pemrmm caenyromyo sagavyy. Maccus 3amoagdeTca ciyda-
HEIM HabopoM nennix umees. Hy:KHO ONpeaesanTb, CHOJABKO Pa2
JAaHHOE HeJOe YHCJI0 BXOAHT B 3TOT MaCCHB.

Yro Tarkoe caydaiHble MHCTA

Crayana HECKOABKO CJOB O CAVIAHEBIX umcaax. Bce cebe
NpPeACTABIAIOT HIPANLHBIN KYOMK, UMEOIIHH IISCT: IpaHeil.
Mpu xakgoM 0OpocaHMH KyOMKa BbINajeHHE KaKOTO-TO YEC/AA
ecTh caydaiHoe cofpiTHe. C paBHOIl RepOATHOCTHIO MOMKET BhI-
nmacTh mwoboe vucao or 1 xo 6. Peayaerar OpocaHns KyOMKA —
ITO CAYHAUROE YUCR0, A TeTIeDL Ope/cTaBaTe cebe kKybuk ¢ 10-10
rpagamu. Ilpasna, XyOHKOM €ro MOJKEQ HA3BATE TOJBKO VCIOB-
HO, DT0 — AeCATHIPAHHHAK, HA KXo I'PAHE KOTOPOro HaHece-
HBI gyHcaa oT 1 g0 10. Pesyabsrar GpOocaHNA TAXoro ¢KyOmKar —
caydalEoce YHcno B auanas3oHe ot 1 go 10, Ilpu poskRIrprimte jgo-
Teper M3 Bpamapieroca 6apafasHa LOCTAKOT IPOHYMEPOBAHHLIE
wapei. Bemasmmnii HoMep 1Iapa — CAy4YalHOE YHCHO,

JaTuuy eaygainerx ympcen ga Ilackane

B A3pKax nporpaMMHPOBAHUA, KAK HPABRIO, HMEETCH &HA-
nor nopobHoro «kKy0HKa» HAH JOTOTPOHA, HO3BOJSIOHNIHE IOTY-
yaTh cAygakEhkle uncna. OH HABHBACTCHA FOMUUKOM CAYHQUHBLX
Yucen. 3ro craufapraasg Gyurnusa. B Ilackane oHa 3anuceiBaeT-
CH TaK: random{X). 3gecs X — meace yucao. [Ipy BRINIONHEHNH
PVEKINM €e pe3yALTATOM CTAHOBHTCH LEN0e HICI0 B JHAIIa30He
or 0 zo ¥. Hampmwep, ecanm ¥ = 50, To B peayarTaTe MOMeM HO-
JY9IHTE A1000e nexoe ducio or 0 1o 50,

TIpuBeneM nporpaMMy, KOTOPaA AeMOHCTpHpYeT padory zart-
YHKA CAYYaHHEIX ypcen Ha ITackane:

Program Example;
var I: integer;
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begin

for I:=1 to 10 deo
write(random{50):4})

end.

I1Io »TOM NporpaMMe Ha SKPaH BEIBOAUTCA AECHTh CAYYAHHEIX
gHcesa u3 gaanasoga ot 0 xo 50, Bor pe3yabTAT TECTOBCTO BEI-
MMOMHEHANA ITOH NporpaMMEL:

o 3 17 20 27 7 31 1le 37 42

A Tenepn BepHeMCH K ycaosnio 3agaud. [loaygarwmuecs ¢ no-
MOINLI0 AATUKMKA CAVUAKHEE YHC/IA «PACKJIAARIBAIOTCA? TIO 3jie-
MeHTAaM MaccHza. HazoBeM MaccHB Rand, 4 4YHCJAQ 3IEMEHTOB
B HeM NycTh Gymer paBHo 20, Hexomoe uucne 6yzer BEOJAHThCH
B HepeMeREYio X.

AJII‘GPHTM IIOHCEKa YHCNIA B MacCHEBC

Ha pmc. 6.11 npueegeHa O/M0K-cXeMa AJTOPUTMA HMOHCKA
B MaccuBe Rand peamauanl X ¢ IIOACIeTOM YHCKA erd BXOMKjJe-
HHH B MACCHB B mlepemMeHHOR NumberX.

.

NumberX:=(

NumberX =NumberX + 1

b
BHBO'[[ “B MACCHRE ?HBD}I TIIIEJ]D X .
EeT aucaa” X B MACCHBE TPHCYTCTHYET
NumberX paa
:

Puc. 6.11. lofcyer BXOMASHHR YHCI2 B MACCHB
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ObpatuTe BHEMaHne HAa 60K, oTOOpaAMaIOINH HUKI ¢ Iapa-
merpoM. OH nMeeT GoOpMY BEITSHYTOTO LIeCTRYIOXBAHNKA. B 670-
Ke 3ANMCHIBAETCH DapaMeTp UUKJIa (IepeMeRHas [), HavaJbHOE
H KOHeUHOe 3HAYeHHs napaMeTpa uepes zanaryio (=1, 20).

Hepemensaa NumberX urpaer poab cueTIMKa. BHadale el
OpUCBANBAETCA HONDb, 38T€M B IIUKJIE IIPOMUCXOAUT nepefop BCex
3NIEMEHTOB MACCHBA, 1 OPH KaXA0M BBHIIIOJHEHAH YCIOBHA Da-
BEHCTEA K CYETUHKY J00aBJIAAETCH efMHHUIA. TaK BCerga OPratu-
3YIOTCA CHUeTUHKE B NporpaMmax! B pesynwTare BolIOJHEHHA
IpeTrpaMMsl Ha 9KpaH OyvaeT BEIBefeH OJUH M3 JABYX BaAPHAHTOH
orBeTra: Jubo coobmeHue, YTO B MACCHBe HeT MCKOMOTC 4HCIA,
anbo coobirende o TOM, CKOABKO Pa3 9T0 YHCAO0 IPHCYTCTBYET
B MACCHBE, €CJAH OHO TaM OOHADYAECHO.

IIporpamMmMa IOMCKAa YHCJAR B MacCHEBE

Hanmmiem porpaMMy Ea IlacKane, cogep:Rallyw KaK 3al0-
HeHHe MACCHBA CAVYAHHEBIMH THCAAME, TaK H aJIropHTM, OIIH-
cCaEHEIN B OJ0K-cXeMe Ha pHc. ©.11.

Program ExampleZ;

var Rand: arrzay([l..Z0] of integer;

I, X, NMumberX : integer,
begin
{YeraHOoBKaE HAaTYMKE CAYVYaHHEIK YMCET)
Randomize;
{BaNONHONME MACCHBE CHYYAMHBMK YHCAIMU
M BEIBOZ UX Ha BKpPaH)
writeln( 'Maccus cnydalHeX uucen: ")
for I:=1 to 20 do
begin
Rand[I]):=random(50); Write(Rand[I}:4)
end;
writeln;
{Bron X)
write('Beenure X:')); Readln(X);
{foncyer ypcsa BXOXIACHUI! X B MACCHURB)
NumberX¥:=0;
for I:=1 o 20 do
if Rand{I})=X then NumberX:=NumberX+l;
{AHaIM3 M BRBOX pe3yneTaral
if Numberx=0
then writeln{'B mMaccmse HeT uwuchna ', A
else writeln('Yuncne ', X,
' B Maccuse OpuUCyYTCTBRYeT ', Numberi, ' pas’)
and.
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B srtoii nporpaMMe ODpHCYTCTBYET €Le OAMH HOBHIH AJA HaC
omeparop: Randomize. 3T0 ¢craEfaprTHad nponexnypa [lackaxa,
KOTOP&A IIPOHIBOIHT YCMAHOBKY HALANAbHO20 COCMORHUA Jdam-
yuka cayvatinvix wucer. Heno B ToM, 4T0 O3 dTOrC Oneparopa
GYHKOMA random IIPH MHCTOKPATHOM IOBTOPCHAH BHITOJIBECHAN
NporpaMMEl Beerga OyZaeT BhIaBaTh OAHY H TY K€ IOC/AeJ0Ba-
TebLEOCTh uHcen. IIporneaypa Randomize cayvaiinsim ofipasom
VOTAHABJHBAET HRYAJAbHOE COCTOAHHE XaT4uKa. IloaTroMy IpwH
IIOBTOPHOM BBITIONHEHHH NPOrpaMMsel OYIYT DCAYyIaThCA PAsHbIe
HabopHl CNVYaUHBIX YHCE.

[TocMOTPHTE HA pPesyJAbTATE BLINIOJHEHHA 9TOHR NPOTPaMMEI,
IlepBoe BLINIOAESHHE!

MaccHUB CAyYarHBX YUCe:

544 0 41 2912 1 39 32 25 17 31 44 5 5 16 29 10
13 34

BeeguTe X: 5

Yueno 5 B MACCHMBE NPUCYTCTBYET 3 pas

HuprpiM mpudroMm of6o3HaAYEHO BBOAMMOE € KJIABHATYDHI
sHA4YeHHe, Bece OCTANLHEIE CHMBOJAH BEIBOAATCH HA IKPaH IO
oporpaMme. Bropoe BEIDOJIHEHNES NIPOrPAMMEL:

MAaCCWUB CHNYUYaHWHBIX YWUCe!

41 33 26 26 33 11 19 38 29 4 31 20 6 32 29 21 28
40 7 189

Breaure X: 2

B Maccuee HeT uyucna 2

KopoTko 0 rnaBHOM

Crnyuaiigple yHcaa — pesynbTaThl CAydalHoro seiBopa U3 Ko-
HeTHOIO MHOMKECTBa 3HA4YeHHH (UrpoBol KyOHK, 'kpelOuii, morTe-
pesd).

DyEKOUS random (X) — AaTYHK CAVIAHHBIX MMCeJ B AHama-
soHe ot 0 no X ua llackase.

Jns mojctueTa KOMU4YeCTBa MCKOMBIX BENHYHH HCNOAbL3IyeTCA
NepeMeHHaA-CIETUHK,

Bonpocki U 3a0anu
1, IIpuaymMaiiTe cBOH CIIOCODEL MONYUYeHH A CAYYANHRIX YHCE,

2, Kaxue spavYenna MOXeT IPHHMMATDL eNaH NMepeMeHBada Y, ecin B
IporpaMMe SanHcaHo: Y:=10+random{5)?
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3. Kak, ucnoaesya dyHKLUNIO random{X), MOXEO IOAYYATE YHUCIA B
puanasonax: ot 1 go 10, ot —10 po +10, or 50 zo 1007

4, BrefuTe B KCOMHOBIOTED HOPOrpaMMy Example?. BRITCIHUTE IDRO-
rpaMMy, IOAYYUTe pe3yIbTATE.

3. CocTasere NporpaMMy sarmogHeHRA MaccHea 13 100 uyucen cxyuail-
HEIMK JHaueH®AMM H3 LuanasorEa ot —20 zo 20. HogcumTaire
B 3TOM MACCHEBE KOAMYECTBO TIOIOKMTEABHRBIX H KOJHYECTBO OTPH-
IATEILHEIX SHATCHRH.

6. JanoIHHTe CAYVIAHHBLIMH YHCKAMM B AHAODAZ0HE OT 1 A0 5 ABA Mac-
cuga: A[1:20] 1 Bf1:20). Haitare ¥ BHBEANHTE HA DKPaH TOJMEKO TE
JIEMEHTE] 9THX MaCCAROR, sHAYCHHA KOTODBIX COBIIANANOT . Haan-
mep, ecau A[2] = B[2] = 4, To Ha 3KDPAH HAZO BREIBECTH:

HomMep: 2 sHaverRHe; 4
Ecau TaKHX COBN&ZeHHH HET, TO BEHIBECTH HA 3KpaH coobuieEne of
3TOM.

~ Yemy Bbl [OMKHbI HAYUATBCA,
U3yuuB rnasy 6

1. CTponTh HeCHOMHBIE BHYHCIUTENEEBIE ANTOPHTMBI C HC-
IONL30BAEHEM OJ0K-CXeM 1 AJrOpHMTMHYECKOT0 S3BIKd.,

2. BLIMONHATE TPACCHPOBKY aArOpHTMOB.

3. CoctraBaaTe nporpaMMy Ha Ilackasae IIo DaHHOMY AJIO-
PHTMY.

4, PaGoTaTk ¢ cHCTEeMON Dhorpammuposania Ha [lackane: Ha-
OHpars TEKCT NPOTPAMMEI; COXPAHATE MPOTPAMMY Ha ZHC-
K& ¥ BbI3BIBATH €€ C ZHUCKA; KOMIHJIEPOBATh H UCIOAHATH
pPOTPAMMY; UCOPABAATEH OIMHOKH B IpOrpaMme,
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Komcrantei: 2,5 -0,1 345

Ilepemennsie: yer M, N, K
gew A, B, X

Vi s

Tabnunwi: eewy mab Tf1:12]

Onepanun: apuhMETHIECKHE,
! QTHOILUEHHH, JIOTHYCCKHE

| @ymxuun v, x|

JlericTRHS HAM NAHHBIMU

KoManap!

Beon: seo0 4, B

| IIpucsansansue: X:=4+B

——| BoiBol: 661600 X |

r-l.lnm:-nmca: noxa kmoamopﬂma
| ny S:=S+k; k:=k+1 xy

—| Berpieusie: eciu A>B mo ... uniaue

uka c napahi—;puu: orakom 1 do 10
noemopams uy S:=S+k xy




Cucrtema
OCHOBHbIX NMOHATUN
rrnasbl 6

HA3pik nporpamMmmuposanus [Tackans

"ennie: 345 -13,
Koneranrhl | BemecreenHnie: 87.11 1.2¢10

CTPOKOBLIE. 'TEKCT

Var <cnucox nepeMeHHEX> ;| <THI>
Var M, N, K: integer; A, B, X: real

Var <ums>: array|<rpauuus unackca>] of <run>
MaccuBnl !_ Var T: array(!..12] of real

LR
i ST s i = i = S ey

Onepaunn. C oo *! mod div - apubmMernyeckue;
| < >=<=>=<> - OTHOWeHH:; and, or, not - ToTHYECKHE

bynxknun: sqr() sqri() abs() ...

I FBO.!I: read{<CHHCOK 1TepeMEeHHEIX™); |
readin(); Read(A,B);

IMepemenunnie

JlaHHBIC

MH

e o -

<fepeMeHHas™ =<phlpamkeHHe>;, X'=A+B;

 1lpHCBaHBAHHE: |

= . j
g % BbiBON: write(<cnucok BuiBona>); writeln(); I
e o writelniX}
N =
= § [TTIHKA-IOKA: while(<uor. Buipakenie>)
E % do <Teno mMKIa>

,ﬁ Ol: While k<10 do begin S:=S+k; k:=k+1 end;

=4

€HHe!

if<nor.ssipaxenre>then<oueparopl>else <oneparop 2>
If A>B then C:=A else C:=B;

ITuxa c napaMeTpom;
for <mepemeHHas™>=<Hau.3Ha4.> 10 <KOH.3HaAY> do<TenO UMKNE>
Jork:=1ta 10 do §:=S+k;







Inaga 7

UHpopmaumnoHHuze
TexHonoruu u obuwecTso
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* UCTOPUIO NH(POPMALUOHHBLIX TEXHONOrNi

W KOMNBHITEPHOW TeXHUKK

s YTO Takoe WHdopMaLMoOHHOEe OBLECTBO

» HMTO TaKoe WH(OpMaLMOHHbIE paecypchl

obuwecTea

» Kak pewarTca npobnembl MHEHOPMaLVNOHHON

BesonacHocTH
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| MpeasicTopus E ;:ij-

1§44 WH(popMaTHKK EOR N }m
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Ocroshbte memwvr napazpaa: i e

= uUCMOpUA cpedcma Xpanenus URPOpMAYUY,

B UCMOPUR cpedcme nepedayi UHPOPMAYUU,

® UCMOpUR cpedceme obpabomxu urGopMayulL,

e Mawuna Baobudwa — npedwecmeennuya 3IBM.

B 11006011 nesTeAbHOCTH YedOBEK BCerga NpHAYMBIBAN M CO-
37aBaJ CaMble DasHOOOpa3HEIe CPeACTBa, NTpHCcHocobeHnd, opy-
nusa TpyAa. Bee aTo obaervano Tpya, Aesano ero HpoH3sBoINTENb-
Hee, pacIIUpaNI0 BO3SMOMKHOCTH Jofdell. HaBecTHO, 4T0 HCTOPHA
MAaTepHaJbHOTO NIPOU3BOACTEA H MHPOBOH HAaYKH TeCHO CBA3aHa
¢ MCTOPHEH Pa3sBUTHSA OPYAMil TpyIAa.

IlepBEle BCrOMOraTe/ibHEIE CPeACTBa AN padoTel ¢ WHOOpMA-
oHell IMOABHINMCHL MHOIO IO3:Ke NEePBLIX opVAMil MaTepHUalbHOTO
Tpyiaa. HeTopuKl yTBEPIKAAKOT, YTO PACCTOSHNE BO BPpEMEHH MeX-
Ay OOSIBIeHUeM MNepPBRIX HHCTPYMEHTOB AAA (HpH3MUYECKOrQ TPyAa
(Tomop, JMOBYIMKA AJA OXOTBHI) H HHCTPYMEHTOB IJIf PerHcTpalnHH
HHpOpMAaDNOHHLIX 00pa3cB (Ha KaMHe, KOCTH) COCTABAIET OKOJIO
MMJIJIHOHA JeT!

CaepoBaTesbHO, T09TH 99% BpeMeHH CyIlecTBOBAHHA UesoO-
BEeKa HAa JeMJie TPy HOCHJI TOJLKO MATEPHUAaNLHBIH XaparTep.

¥ e roBOpHAIOCHE O TOM, YTO HH(MPOPMAILTHORHYIO AEATEJbHOCTE
YeMOoReKa MOKHO PasfelliTh HA TPU COCTABAHIOIINE: XpaHeHUe,
nepedavy u cbpabomxy. Jlonroe speMa cpeicTBa HHPOPMALHOH-
HOT'O TPYAA PasBHEAJIACH OTREJLHO 10 3THM TpeM HanpaBAeHHIM.

Hceropusa cpempeTe XpaHeEHI HHQOPMAIMH

Hcropna xpaHeHHA RHQOpMANHH B NHCcEMeHHON dopnme yXo-
JUT B r1y0p BekoB, o HanIUX AHell B HEKOTOPHIX MeCTaX coxpa-
HUANCH HACKAJBHEIC ITNCBMeHa JpPeBHEro 4YelloBeKa, BRINOJHEH-
Hule 25—20 TeicaY JeT Hasaf; JNYHHBIN KaJeHAApPb, BEIPPABHPO-
BaHHKH Ha Kocth 20 ThHicAu mer Hasan. Jasd nmucbMa TakKxKe
HCIIONB30BATHCE AePeBO, rHHa. MHorune Bexa 1iMcbMeHHBIe HO-
KYMeHThl COCTABAAJICE HA NMEPraMeéHTHHX CBHUTKAaX. JT0 OBLIO
«04YeHb JOPOTHM YAOBOJBCTBMeM» . IlepraMeHT nenalica U3 KOMKH
HMUBOTHLHIX. Ee pacrarneany, 4Tobbl NONYYRTh TOHKHE JHCTEHL,
Horga Ha BoCTOKe HAYHMIHCE TKaTh LOEJK, ero CTAIH UCIOAb30-
BATh He TOJBKO AJIA OAKAB, HO ¥ AJA IIECBMA.
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LkonbHan sockosan Tabnuuka.
Coxpanuslwmnaca Tabnu4ku NPOUCXOORT B OC-
HOBHOM W3 ErunTa, Jaxum, Nomnen v Fepky-
naHyma, flepesnanHble TaGNMsKK NOKPEIBANVCH
Manupyc. |-i) gexa Hawew apsr, UBETHEIM BOCKOM, HAANUCK HA HeM npouapa-
OTpLIBOK M3 NOBMG «Mnuagan NEaNNCE CTHAOM — OCTRLIM NPEAMETOM

APeBHErPeYeCKero nosta
Fromepa

FavHanbia guck. XVIl Bex A0 wawedi apsl.
Haihnen g ropone ®ecrt Ha Kpute,

No o6erum CTOPOHAM OMCKE CMMPane «be-
ryv» 7ak 1 He pacwudpPoOBaHHbIE NUCEMEHE

«AnocTon», 1564 rop.

Mepean pycckan aaTvpopaHHan
NeYyaTHaN KHUrra, BeiNyWeHHanA
8 Mockee Meanom Penoposbit
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Bo IT gexe naweil spvt 8 Kumae usobpeau 6ymazy. Oquaxo go
Esponul oHa gourna tosibko B X1 Bexe. BoaoTe go XV BeKa IIUCh-
Ma, TOKYMeHTBI, KHHI'H THCANUCh BPYIHYIO, B KauecTBe MHCTPY-
MeHTa [J18 OMCbMA MCI0ALIOBANNCH KHCTOUKH, IePbi UTHIL, II0-
3)Ke — MeTa/IMYecKMe Mepbsa; Hnzobpera-
ANCH KPACKH, depHuaa. KHEHT 0110 OYeHL
MaJio, OHH CYHTAJNCH INPeJMeTaMH POCKO-
T,

MuceMedHBIn NPUOOP ApeBHEeTUNETCKOrO NHUCLA
COCTOAN U3 330CTPEHHbIX NANOYeK ANA NMCEMA

C pacWwennNeHHBIMU KOHYUMKaMMU,

KOTOPHIE CKIIAORBANUCEL B MEHAN, TYWHWUL

ANA TYWN KPACHOTO WU YepHOro uBeTos

N MEUIOYKA € NECKOM

B cepedune XV sexa nemeyxuli munozpag
Hozann FymenOepe usobpen nepasiit nevam-
il emarox. C 3TOro BpeMeHH HayaJioch KHUronedaraHue., Ha
Pycu KEAronmeuatanne ocHopan HMesam Pegopos B cepensune XVI
BeKka. IWHHTr C¢Tajo 3HAYHTeABHO OOJbIle, OLICTPO POCAO JUCHO
IPAMOTHBIX JIOAEH.

Ho ceroaHAIIHer'0 AHA JHCT OYMaryg o0CTaeTCH OCHOBHRIM HO-
cuTeneM nHpopManui. Ho v Hero moABHAMCH cephe3HbIE «KOH-
KYPEHTHI»,

B XIX eeke Ovira uszobpemena gpomozpagdus. Hocurenamu
BujeonHpoOpManny cralu QoTonAeHKa U poTobymMara.

B 1895 rogy dpannyssl 6patha JIloMbep NpoieMOHCTPHPOBA-
au B Ilapuxke mepBulit B Mlipe KMHOMOHMILM, HCIONL3YA alNapar
coOCTBeHHOT0 N300peTeHHA. ITOT I'0J CUNTAETCA POAOM poXie-
HUSA KUHO.

HcTopuda TexHHYeCKHX CPEACTE XPAHeHHA H BOCIpPOUZBexe-
HHA 3BYKa HauuHaetrca ¢ 1877 roga. B stoM rogy B CIHA Toma-
coM 3AHCOHOM ObIN OCTPOeH (porozpad. 3BYK MeXaEHUYeCKHM
COCOo00M — ¢ NMOMOMIbI0 BANNCHIBAIOWIEN MPALI — HAHOCHICHA
Ha MTOBePXHOCTE Bpallalouierocs 6apabana, MOKPLITOrO BOCKOM,
HeMHoro nmozaxee GBI co3laH MeXaHMYeCcKUH zpammodox, a
3aTe€M ero HOPTATHBHBIN BaApHAHT — namedon, BOCOIPONIBOAA-
IHe B3BYK, SAIMCAHHBINR Ha NEeJJYJOHAHCH rpaMIJIacTHHKE.
JNeKTpHUYecKUil a”Halor narepona — anexmpogon 61 1306-
pered B XX Bexe. B XX Bexke 6ui naobperen mazuumogon.
H copceM HeZaBHO Ha MATHUTHYIO JIEHTY HAYIHJINCH 2ANUCHL-
BaThk He TOJABLKO 3BVK, HO U p3obpakeHie: NNoABHIICA gudeomaz-
HUumodoon.
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Hcropus cpeicrs nepegadyi HHpopManu

YHeppoHavyanbHo JIOOM NOAB30OBANVNICE JHIOL CPEeACTBAMU
OAMKHell CBA3H: pevblo, CAYXOM, 3peHuemM, Pa3BuTHe NHCBMEH-
HOCTH NOPOAHJIO NePBOE CPecTBO AaJbHell ¢BAZU — noymy.

JAna OnlcTpol Iepemaqyll KAaKMX-TO BAXKHBIX CBeJeHH vacTo
HCOOAb3IOBAAHCH, OPHTHHAJLHBIe HZeM. HMaBecTHo, Hanpumep,
npuMeHeHHe Ha KaBkaze xocmpoeoi césaiu. JIBa KOCTPOBBIX
CUTHAJBIMKA HAXOAMANCH HA PACCTOAHUM NPAMON BHAMMOCTH
Ha BO3BHIIIeHHELIX MecTax MiaM Samuax. Korpa npmubmixanace
OnacHOCTS: (Hamagad BparH), CHIHAALIIHKH, 3aKHrad DeNoYKy
KOCTPOB, npeAyupesxxgany ob sroM Haceaenue, B XVIII sexe B03-
HUK ceMadopHHR Tenerpad, 370 TOXKe CBETOBAA CBA3bL, HO TeX-
HUYecKH §oJlee COBEpPLIEHHAA.

NoNTOBLIA Kypbep UHKOB

Taxkci rodely npoberan okono nonyTopa
KUAIOMETPOB U Nepeaasan yCTHOe nocnaudue.
Y1006l OHO HE 3a0EPXKUBANOCH, OH eLe
W34aNK CNOBEeLan O CBOEM NPUBNXKEeHUH,
NOAABaA 3BYKOBLIE CUIrHANL MONQCOM UK
TPY6A B PakoBUHY

e —— . i — . e— ——— e S [

Ovens GoraTeIM Ha OTKPRITUA B 06aacTH cBaA3H Ourt X1X Bek,
B »ToM Beke JI0AH OBJAASAH JIEKTPUUECTEOM, KOTOpPOe IIOPOAH-
N0 MHOKecTBO H3o6perenuit, Cravana I1. JI. Illennunr 8 Pocenn
B 1832 rozy usobpen anexmpuveckurt menezpadp. A s 1837
roay amepukaner; C. Mopae co3faj snexmpomazHiumu i mesie-
zpadrbil annapam ¥ OPHIYMAN CHelHAJBHBIH TeiaerpadHbIii
KOoJ — a30yKy, KOTOpas HOCHT €ro UM4.
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B 1876 rony amepuranen A. Bean usobpen menegon. H na-
KoHell, B 1895 rogy pycckmii usobperarens A, C. ITonos OTKPELI
30Xy paduocessu.

CaMbIM 3aMevaTeNbHBIM H300perenneM XX Beka B ofmactu
CBA3M MOYKHO Ha3BaTh menesudente. OcBoeHHe KOoCcMOca IIPHBe-
JIO K COSJAAHHIO CRYMHUKO60I C6A3U.

Hceropus cpeacrs 00padoTkH HHGOpMaIINKH

Tenepr nozHakoMuMcsa co cpeAcTBaMu 00paboTKH HHpopMA-
onn,. BaHedIinM BHAOM TAKOH 00paboTKH ABAAIOTCA BEIYHCIE-
HusA. IlogsreHne U pa3BUTHE CYETHHIX MECTPYMEHTOB CTHMYJIH-
poOBasy Pa3sBUTHe 3eMNeAeNHdA, TOPrOBJIH, MOpENJIaBaHHA, ACT-
POHOMHHE B MHOTHX APYTHX O0JacTell NpaKTHYecKOol M HAYYHOH
AesATe ILHOCTH JIIoAeH.

HerpyaHo moragaThecs, UTO HePBHIM CYETHHIM CPEACTEBOM A
yejioBeKa OBIIK ero naasybl. ITOT HHCTPYMEHT BCerJla <Ok py-
Koii»! Kro 3 Bac uM me moassosanca?

IR

BoT kak cnHceIBaeT naaslieBoii cyeT Tysemues Hogoil I'Bunen
3HAMEHUTBIH pycckMid nyremectBeRHHK H. H. Mukayxo-Mak-
nal: «.. nanyac sarmdaer ofUH 3a APYruM IManblkl PyKM, NPU-
YeM H3JaeT ONpedesieHHEIH 3BYK, Hanpmmep «0Oe, be, Oe»... Ho-
CcYUTAaB A0 NATH, OH roBopuT «NOQH-0e» (pyka). 3aTeM oH 3armba-
eT HAJBIE APYIOH PYKH, CHOBa IIOBTOpAeT «De, Oes... IIOKA He
noiiger no «A00H anu» (ABe pyKH). 3aTeM OH HAeT JaJblle, IPH-
ropapupas «be, 6es... moka He JouxeT A0 «camba-0e» M «caM-
Oa-an» (OAHA HOra, ABe HOrH). Ecau HY:KHO CUMTATL JAJbBIIeE,
namyac Nejb3yerca DaabllaMi PpYK H HOD KOro-HuGyab Ipyroro».
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B V Beke mo Hanreli 3pel B I'peniiu 1 Erunre noayaun pacupo-
crpanenHe abak. «Abak» — BTO rpeueckoe ¢/10BO, KOTOPOE nepe-
BOAUTCH KaK «CYeTHAad JocKas. BrluncieHna Ha abake Mpou3Bo-
JIUAHCEH MepeMelleHNeM KAMEIIKOB No 'KexohaM Ha MpaMOpHOM
nocxe.

ITopo6GHBIe CUeTHREIe MHCTPYMEHThI PACIPOCTPAHAANCE M Pa3-
BHBaJHCE N0 BeceMy MEpY. HanpuMep, kuraiickuil gappanr aba-
K4 HaselBancd cyad-naH, «IloromMmxom» abarka MOKHO HA3BaTh H
pycckre cderhl. B Poccun oHM nosBHIIKCE HAa pydexe XVI —
XVII Bexor. Y1 no cux mop B Hammel ¢TpaHe CYEThI MOYKHO YBH-
JeTh He TOJBKO B My3eaX. JJo HegaBHero BpeMeHHY OHU AKTHBHO
HCIIOJIB30BAIUCE, TPeUMYLLECTBEHHO B TOProgie.

B Hauane XVII Bera 1mornang-
ckuii Matematwk J:koH Henep
BBe)I NOHATHe dorapudgmMa, onyb-
JUKOBAJA TaO0muuu JaorapudMoB.
3areM B TeueHHe JABYX BEKOB PAas-
BHB&ANHCH BBIUUCIUTENbHBIE WHCT-
PYMEHTEI, OCHOBAHHEBIE HA HCII0/Ib-
30BAHHH 9STOH MAaTeMaTHYeCKOHN
pvaxuna. Jlorapudmo wozsond-
IOT CBECTH TPpYAoeMEHe apudmerH-
YyecKHe ONlePalHH — YMHOXKCHHE H
AejieEne — K Oojlee NpOCTbIM —
CHOHEeHHIO N BRIYMHUTaHUIO. B pe-
3yJLTaTe NOSBUIACE AOZapudmu-
YecKkan AuHellka. ITOoT HHCTRY-
MEHT A0 HeZaBHEro BpeMeHd OBl
BRIIHCAKUTE/BHBIM CPeJCTBOM HH-
s;keHepoB., 1 nnip 6JMKe K KOHILY
XX cTroxeTHMss ero BLITeCHHUIH
€K TPOHHBIE KAIBKYIATOPKI.

B 1645 ropy ¢$hparnysckni Ma-
TeMaTHK DBnes Ilackane cosgan

IePBYI0 CUYETHYI0 Mamury. Ma- ~ 'y — rpeveckuii abak;
wuna Hackana nospongna 6GHCT- 2 — cyeThb!;

PO BHINOJHATH CHOKEHHEe MHOLO- 3 — Norapudmvyeckasn NMMHelka;
3HAYHBIX YUCEN. 4 — apupmMOMeET;

Hemenxnit yuennii Jlef6Hum, —..... 2.7 Xabkywmop

pasene nxpeio llackans, cosman
MeXQHUYeCKUl  apudmomemp,
Ha KOTOPOM MOKHO OBIJNIO BBEINGAHATE BCe YeThIpe apudMernye-
CKHe oMepallui ¢ MHOTO3HAYHMMH 4JHcaaMie, [fosgHee apudhMo-
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MeTP MHOTOKPATHO COBEpILIeHCTBOBAJCA, B TOM 4ICHe N PYCCKH-
MHu nzooperarenamu II. JI. YeOnimiersiM ¥ B, T. Ognepon.

ApndmomMeTp OBIA NpeAllleCTBEHHHKOM COBPEMEHHOIO Ka/b-
Kyaamope — MAJEHbKOI'O 3JeKTPOHHO-BEIYUCIUTENBHOTO
yerpoiicTBa, Cellvac MpaKTHYeCKH ¥ KaKIOoT0 IIKOJABHHKA ecTh
KaJIbKVYIATOP, KOTOPRIH moMellaercH B Kapmaune. JloboMy aka-
neMHKY Hadana XX BeKa TaKkoe yCTpPOMCTBO MOKa3anoch Ol (aH-
TACTHYECKHM.

Mamuna Ba66uaka — opemuecTsennnna 3BM

ApnthmMoMeTp, KaKk H HPOCTOM KadbKYAATOR, — 3TO CPENCTEO
MeXAHHU3aLNH BEIYHCAeHHN, Yenorek, NPOU3BOAA BLIYHCALHUA
HA TZKOM YCTpoOiicTBe, caM yIIpapaser ero pabotroil, onpenenser
ocyelOBaATeNbHOCTE BHITOJAHAEMEIX onepanuit, MeuToi naobpe-
TaTejaeld BhIYHCIHTENLHOH TeXHUKH ObIJ0 CO34aHHUE CUHTAIIIETr0
apToMaTa, KOTOPRIH OH 663 BMenIaTenbCTBA
yeJOBeKa IPOH3BOAMJ pacdeThl IO 3apaHee
COCTABAEHHOR NporpaMMe.

ABTOPOM NEPBOIO NPOEKTAa BEMUCAWTENEHOMO
apToMaTa Buin npodeccop KemMOpuaxckoro
yHuBepcureTa HYapaez Battnax

B nepuwon mexpy 1820 u 1856 ropamu
Battuaxx paboran Hag Cco3gaHHEM IIpO-
rpaMMHO VIpaBAsgeMoH AHaaumuuwecrkou
MAWUHbL, ITO OBIJIO HACTOALKO CIOKHOE Me-
XaHHYeCcKoe YCTPOHCTBO, UTO NPOEKT TAK N He OLLI peaJn20BaH.

MoskHo cKasaTh, w0 DBab0ng:x omepenmsa csoe Bpema. Hnsa
OCYIIECTBIEHNH €ro NMPOEKTa B TY 0PV ellle He CYIOeCTROBAO
MOAXONALIell TeXxHH4YecKoil Gasbl. HekoTOpBIM yUeHBIM COBpe-
MeHHNKam D300HIKa ero Tpyjh Kazamxcsa Gecnmospbim. Oanako
IPOPOYECKH 3BY9YaT ceduac caoBa caMoro Yapassa BsGbumxa:
«IIpupoza HayYHEIX 3HAHMIA TAKOBA, YTO MAJIONOHSITHLIE M CO-
BepLIeHHO OecIioyIe3Hbie MPpHOOpeTeHNA CErofHAILIHErc AHA CTa-
HOBATCA MONYJAPHON NUUleHd AN 6yAVINUX HOKONeHHII».

OcHOBHEI® HAEH, 3a70KeHHBIe B IPOeKTe AHATHTHICCKOH Ma-
INMHBI, B HAllleM BeKe OBINH HCHOJNB3OBAHBL KOHCTPYKTOPAMU
9BM. Bce rnaBHBIE KOMIIOHEHTHI COBPEMEHHOr0 KOMIIBIOTEPA
HPUCYTCTBOBAIY B KOHCTPYKIMH AHANMUTUYECKON MAIIMHEL: 3TO
CRJIA]I (B coBppeMeHHOH TepMHHOJOTHH — NaMATH), I'le Xpa-
HATCA WCXOJHEIE 4YHCAA M IIPOMEXKYTOUYHLIE Pe3yJbTaTH,
MEJIBHHIIA (apujpmeTryecKoe YCTpoHCTBO), B KOTOPOIH OCYy-
IEeCTBAKIOTCA ONepalMd HAA YHCJHAMM, B3ATHIMH H3 CKAajia;
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KOHTOPA (ycrpoiicTBO YIpaBlIeHHS), IPOUSBOAALIAA VIPABAE-
HHE NO0CHeN0BaATeAbHOCTRIO ONlepalHil Haf 4YHCIaMH COOTBETCT-
BeHHO 3ajaHHoOH nporpamme; BJIIOKH BBOIA HcxoIHBRIX HaH-
Helx ¥ [IEHATH PE3YJIBTATOB.

IIng nporpaMMHOrO yIipap/ieHna AHATNTHYECKOH MallHHOH He-
MOJIb30BaNHCE NNepiOKAPTEl — KAPTOHHBIE KAPTOYKH ¢ OPOOHUTHI-
MH B HIX OTBepctuaMy (mepdopammeit). Hepdoraprhl 6prmu 113006-
pereHbl B Havane XIX sera Bo Ppanuuu Hoszepom M. Haxkap-
JOM AJIS VIPaBAeHHA paboToil ABTOMATHYECKOrO TKALKOIO CTAHKA.,

HuTepecHbIM HCTOPHYECKUM (JaKTOM ABJAZeTCA TO, 4TO Oep-
BYIO IporpaMMy Ana MaluHe! Bab6ouaxa B 1846 roay Hanucana
Ana JlaBneific — f04b BEJHKOTO aHDMIHUHCKOTC 103Ta JIKOPAXKa
BaiipoHa.

Anaaumudeckas mawuna Babbudma — smo ywuwe ynusep-
canvroe cpedemeo, obsedunawujee 6 cebe obpabomry ungopma-
YLUU, XPAHEeHUe UHGOpMAUUL U OOMEH UCXOOHBIMU JAHHbLIMU U
peaybmamamit ¢ weJL08eKOM,

? Bonpoce! 4 3adaHus

1. Kakue cpegceTBa xpaHeHHA HHGQOPMALNH ObIIH EePBRIMH Y

2. Koraa noasuiock KHUronedaTaHde, K10 ero Haodperareas?

3. Kakne cpefcrBa XpaHeHHMA HHpopMmauuy H3obperedbl B XIX —
XX BB.?

4, HasopuTe OCHOBHEIe TeXHUYeCcKHe CpejcTBa nepefadn Hudopma-
UK B NOpPAZKe HX N3o0peTeHMd.

5. [lepeuncnute OCHOBHEI€ BHIMUC/AHUTeNbHbLIe CPEACTBA B XPOHOJIOTH-
YeCKOoH MocaefOBATeJIBHOCTH HX H300peTeHHs.

6. KTo, korga u rae paspaboTal nepebli NPOEKT aBTOMATHYECKON Ebi-
YHUCIUTeJIbHON MalINHEI?

7. Kakoe BIHAHNe OpoeKT AHARUTHYECKON MALIIMHEL OKa3aJl Ha HaNb-
Heillllee pasBUTHe BBIYNCIHTENbHON TeXHHUKHT
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UcTtopusa yucen
§ 45 | ncuctem
cYUCneHus

Ocnognbie memvl napazpaga.
M HENROIUYUGHHDIE CUCMeMbi dpesHocmu;
W NLOFUUUOHHIE CUCTIeMbL,

Q cEcTeMAaX CUMCHRHHSA (JBOMYHOH M AECHATUYHOH) I'OBOpH-
x0cs B § 16,

Cucmema cuucaenus — 3mo ¢nocol u3obpaKeEHs YUCeT H
COOTBETCTEYIOHINE eMY IpaBuia SeHCTBHA HAN HCAaAMH.

PasHoobpasHbe cUCTeMBl CYMCAEHHA, KOTOPBIE CYHIECTROBA-
JIM PaHBILIe B KOTOPBIE MCIONL3YIOTCHA B Hallle BPEMA, MOMKHO
pazneauTs HA HEMO3ZULIIMOHHEIR X II03HIIMOHHBIE,

HenozHIHOHAHEIE CHCTEMBE IPEBHOCTH

B gpeBHU¢ BpeMeHa, KOTAA JKOIH HAYAIH CINTATD, HOABUIACH
noTpebuocTh B 3anucH upceld. [lepBoHavaIbHO KONMAYECTEO
IpeAMeTOR OTOOpakaN¥ paBEBIM KOJMUYECTEOM KaKHX-HUOYZB
HAYKOB: HACRUEK, YePTOYeK, ToOUeK.

Hzyaenne apXxeoNoraMy «3anHCOK » BpeMeH [Iale)HTa Ha KO-
CTH, KaMHe, JepeBe NOKA3ano, UTo JIOEH CTReMUINCE MPYHNNDPO-
BaTh OTMETKHA N0 3, 5, 7, 10 mryr, Tarkag rpyanupoBKa odxer-
yana cuer. JIIH YYRABCE CuuTaTE He TOJMBKO eMHEHIIAMY, HO K
TpoiikaMu, TATEpKaMK U Op. [locKOnbKy nepBeIM BHINHCAHTENE-
HEIM HHCTPYMEHTOM Y YEeJIOBeKAa OhINM HANBILI, IOSTOMY M CYET
yallle BCEre BeJIH rpynnamu mo 5 und ne 10 npeameTtos.

B ranpHelillleM cBoe HaZBaHUe MONVIWIN JEeCATOK IECATHOR
(¢coTHA), AecATOK coTeH (ThlcAya) U T. A, Taxue yazaoBHE YHcaa
Ans yaoHeTRa 3aNHCH CTAMH O003HAYATEL OCOORIMH 3HAUYKaMH —
gudpany. Ecng npu moacdere npeaMeToR HX OKA3LIBEATOCK 2 coT-
EHl, 3 IeCATHKOB U elle 4 npesmera, TO IIPH 3aIIHCH 2TOH BeINYAHLL
ABAFCALI IOBTOPAAN 3HAK COTHH, ITH pas — JHAK NECATKOB & ve-
THIPE Pa3a 3HAK eflMHHIbI.

B maxux cucmemax CHucieHis om nOACHEHUA 3HAKA 8 3anu-
CU MUCAQ HE 3A6UCUM BeiUMUNA, KOMOPYI0 OH olo3Haxaem; 1no-
ATOMY OHHM HA3BIBANOTCH HENOSULUOHMbIMU CUCTEMAMU CHUCAE-
HUA,

Heno3uUHOHEBIMH CHCTEMAMM II0JBI0BANCE JDEBHHE TRIITH-
He, TPeKH, PHMISHe M HeKOTOpknIe Apyrile HapoAk! IPeBHOCTH.
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~ Undpo mans

,Hﬂ HAC JOoLIJNa pHMCKAA CHCTeMa 3aIliMCH
qucesa (PHMCKHe HUGDH), ROTOpas B HEKOTO-
PRX ﬁ.l'l},ﬂlaf.[]{ IpHMcHAeTCA B HYMepallHH
(Beka, ToMa B cO0paHME COYHHEHHH, IJIaBhHL
KHUTH). B pHMCcKO# CHCTeMe B KAYecTse nHdp
FICTIIONB3VIOTCA JATHHCEEE OYKEEL:

I v X L C D M
1 5 106 50 100 500 1040

Hanpumep, yncno COXXXII ckaageipacTcR
M3 ABVX COTeH, TPeX HECATKOB M ABYX eIiHHII
1 PABRHO ABYMCTAM TPUALATH ABYM.

BEcnu cjaepa B 3aIMCH PUMCKOI0 YHCAA CTO-
UT MeHbIIag nmadpa, a cupapa — boaslnadA, TO
UX 3HAYEHHSA BLIYHTAIOTCA, B OCTANLHELIX CJIV-
4yafax SHAGeHERA CKIAABIBAIOTCH.

Vi=5+1=6, a Iv=56-1=4

MCMXCVII = 1000 + (=100 + 1000) + (=10 + 100) +

+54+1+1=199".

??1
ﬁ Z::H %
HMDLXLY

5

Ha Pycu snaors 7o XVIII s8eKa Henoabp30Bajlach HEeDO3HIIH-
OHHAH CHCTEMA CHasfHCKHX Iubp. ByxBet Kupramunsl (ciaa-
BAHCKOTO ajJdapuTa)l MMeJIH OHppoBOe 3HAYEHNE, ecIy Haj
HHUMM CTAaBMJICA CHENHANRHEWNA s3HaK ~ (TuTno). Hanpumep:

A—1,1—4, P — 100. HuTepecHo, 94Te CYIIECTEORANR 000~
SHAYECHUA oYeHDb Gonbmux BeaudunH, Camay 60abLIAA BEIHIUEA

HﬂSI:IBaJI&Eh «KOJIOZa» ¥ 0003HauYajach SHAKOM A. JTO YHCIO
pPaBHO 10°° . Cauranock, 9yTo «bo0/e cero HECTH YeJN0BeUECKOMY

VMY pasyMeRaATH*.
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HenosuMoHELIEe CHCTEME! CUUCIeENA OLLIU Gonee uin MeHee
NPHIOIHLL 1AM BRINOMIHEHNA CA0KEOENA ¥ BHIUMTAHIA, HO COBCEM
He yAo0HLl IIPU YMEOMEHKK 1T XeJTeHHH.

Ho3MHOHEEBIE CHCTCMBI

BriepBnie mresa DO3MOUOHHOH CHCTEMEl CUHC/ACHHA BO3SHHKJA
B Jpesaem Basunone,

‘?:'& , B nosHuuoHENX CECTEMAX CYHCICHHA

3.2V KonmvecTBeHHOE SHayeHMe, 0003EaYaeMoe Iudpoi
| " &F B samucw YmMcia, SABMCAT OT IIOBHIMM IR ph

| B HHCIE,

i E W CHOBAHIE HO3H H 7 HIl
sty 0 OHHOH CHCTeMbl CUHCACHHA
; {“ i 1Y  PpaBHO KOJHYECTEY HCIOAL3IYEMBIX B CHCTEMeE

;{ﬂ ialie

Cucmema CHUCACHUS, RPUMCHRCMAA 8 COBPEMEHNOTL MAINEMA-
muke, ABAAEMCA NOSUHUOHHOU dJdecamurinol cucmemou. Ee
CCHOB&HHE PABHO HECATH, TAK KaK 3aluch JIOOBIX 4Hcen Nponas-
BOAHNTCH ¢ NOMOIIbIO ZeCATH nudp:

0,1,2,3,4,5,6,7,8, 9

XOTH AecHATHYHYIO CHCTEMY IPHHEATO HA3LIBATL apabcKol, HO
s3apoauaack oHa B Hegun B V Bexe. B Espone ¢6 aToit cucreme
yauany B XII Beke u3 apa0CKKX HAaYYHRIX TPAKTATOB, KOTODEIE
ORLIK NepeRefeHLl Ha JATHIHL., JTHM M o0BACHAETCA HA3BABUeE
«apabcrue HHMPE», OZHAKO IIHPOKOe PAcIpPOCTPaHeHHe B HAY-
Ke B B OOHXOJe JeCcATHIHAH MOSHIMOHHAA CHCTEMA IIOAyYHIa
TOABLKO B X VI Beke. JTa CHCTeMa II03BOJAAET JeTKCe BLUIOJIHATH
J0Gele apundMeTHYeCKHe BEITHCACHI A, JANNCHEBATE CKOIbL YIOI-
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Ho Bogblune uncaa. PacnpocTpaEeHEne apabckoll CHCTeME! Jajio
MOIHELINA TOMYOK PASBUTHIO MATEMATHKI.

C DO3HIHOEHOH JeCATHYHOH CHCTeMOH CYUHCJACHHA Bl 3HAKO-
MEl ¢ PAEHErc [EeTCTBa, TOJbKO, BO3MOMHO, He 3HANM, YTO OHA
TAK HAZEIBAETCH.

Yro osgadaeT CBOMCTBO M0ZRUMOHEOCTH CHCTEMEL CUHCAeHHSA,
JNerKo NOHATHL Hi npuMepe T1060ro MEOTO3HAYHOIO XeCRTHYHOTO
uncna. Haopumep, B uHcne 333 nepBad TPoliKa 03HadaeT TPH
COTHH, BTOPAas — TPH AGCHTHKA, TPeThbA — TPH efZHMuHMIK. OfHA U
Ta e IHPPE B 38BHCHMOCTH OT IIO3HIKHM B 3AlMCH Yucaa 060-
SHAYEET PA3HEIE 3HAYEHUA.

333 =3 -100+ 3 10 + 3.

Eute npumep:
32478 =3 +-10000+2-1000+4-100+ 710+ 8 =
=3-10*+2-10°+4-10%°+ 710" + 8- 10"

Orcioza BHIHO, YTO BCAKOe JECATHYHOR YHCJIO MOXXHO IIpeJa-
CTaBHTL KAK CYMMY IIPOM3BeeHNH COCTABIAKINNX ero Ludp Ha
COOTBETCTBYVIOLIME CTelleHH AecATKH. To JKe caMoe OTHOCKHTCA H
K IeCATHYERIM OpobaM.

26,387 =2-10"+6-10°+3-101+8-107% + 7 107%,

OueBHITHO, YHMCIO +JeCATLY — HE SJUHCTECHHO ROIMOKHOE
OCHOB&HNE IIOSHIHNOHHON cucreMEl. M3BeCTHHI pPyccKHH MaTe-
matek H. H. JlysuE Tak Bnipasuics no oToMmy nosogy: «Ilpe-
UMYIIECTBA AeCATHYHON CHCTeMBl He MATEMATHYECKHE, & 300JI0-
rudecKHe, BcaH 6b ¥ HAC HA PYKAaX ObilC He JecATh NAIBLLER, a
BOCEME, TO Y€/I0BEYeCTBO NOIL30BAN0OCH Obl BOCBMEpPHUHOH CHC-
TeMOH»,

34 OCHOBAHHEe DOZHMILHOHHON CHCTeMEl CUUCISHHSI MOMKHO
IIPUHATEL Hoboe HaTypalsHoe wicao, Gonsnase 1. Ymomamyras
BEINIE BEBUJOHCKAA CHOTeMa wMmeaa ocHobanme 60, Cnexgnl aTofl
CHCTEME! COXPAHHIHCD IO HAINMX JXHeH B MOpAIKE cUeTa €THIHII
BpeMeHd {1 yac = 60 munyr, 1 Mmugyra = 60 cekyum).

Ja 3anucH dyces B NO3MIIMOHHOI cUCTEMe ¢ OCHCBAHHEM I
BEYV)KHO HMETE argaeum pz n Uudp. OObHO I 3TOrO IpH

n < 10 HCIoabL3VIOT R HepBHIX apaldckux uudp, a npu n > 10
X gecATH apaldckiM nudipamM Jo0aBada0T OYKBEH,
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r—

Bot npumepbl arhaBHTOB HeCKOIBKRX CHCTeM!:

Ocroranue Cacrema o ) Anpasur
L =_é J ,H‘B-‘.U_;’;qﬂﬂﬂ - . ) - O 1 - B
ﬁ = 3 ” TPGHTJHEH . D 1 2 - ) B
n=8  Boceweprumas 01234567

n=16 IﬂecTﬂamaTequHaﬂ BlESéEE?BQABCDEF
OcHOBaHME CHCTEMBI, K KOTODOH OTHOCHTCA YHMCAQ, OOBIMHO
obo3ayaeTcd NOECTPOTHBIM HHASKCOM K 3TOMY URCAY!:

101101,, 3671, 3BSF,,.

A KayK CTPORTCH PAX HATYPAILHBIX THCel B PASHHEX MTO3HIH-
OHELIX cHcTreéMax cupcaennga? IllpoucxozuT 3TO IO TOMY e
OPHELHOY, YT0 U B AecATHYNON cHcreMe, CHauaIa uayT OZHO-
SHa4Ydble YHCJAA, MOTOM TBY3HAaYEDIC, 3aTeM TPeXBHAYHEIEe H T. X.
Camoe §oapIioe 00EO3HAYHOE YHCI0 B ASCATHYHOI clacreMe — 9.
3aTeM ciaeavioT ABy3HauHbe Yucna — 10, 11, 12, ... Camoe Gonb-
moe AByanavnoe yvaciao — 98, nanee wayr 100, 101, 102 B 1, 1.
no 999, zarem 1000 u 1. Z.

1A npuMepa paccMOTDUM NATePHYHYIO cHcTeMY. B Hell paj
HATYPAABHEIX YHCeN BLIMNIAJHET TAK!

1, 2, 3, 4, 10, 11, 12, 13, 14, 20, 21, 22, 23, 24, 30, 31, 32,
33, 34, 40, 41, 42, 43, 44, 100, 101,..., 444, 1000, ....

Buaxo, yrTo sgech ymeao nudp «gapacraers» OBICTDpee, ueM B
AecATHYHON cacTeMe. BricTpee Becero HHcno HuEdp pacreT B IB0O-
H4YHOH cucTeMe cuncaeHNA. B ciezyiomei rabmiie comocTaBiaa-
I0TCH HAYAJIA HATYPAJbHBIX PANOB HeCATHYHEX B JBOMNIHBIX 9H-
cesl:

2a a5 s 7 s 5w n

ST DL D { S A 2w

10! 1
2 1 10 11,100, 101, 110, 1111000, 1001]1010. 10LI

frf% KopoTko o rnagHom

Cucrema CUMCAEHES — 2TO ollpege/eHTLIN criocod zamucy vu-
CeJI M1 COOTBETCTBYIONIME [IPABUIL HeHCTBUA HaZ <THCIaMI.
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CuncreMBl cuHCczeHENA OniBaioT DO EOHEEIMHA M HCTIO2H D HOH-
HBIMEE. HPHMEPDM HEHDEHILHDHHDﬁ CHCTeMEI HBJAAETCH PDHUMCKAA
CHCTEMA 3AITMCH YHCEeT.

DB Ho3sHmuoHHEONR CHCTEME CYKCICHHA KOAMTISCTBEHHOE 2Haq9e-
Hyle Kaxkg08 UEQPEl 3aBHCHT 0T HOSHOHE LudpPhl B YHCIE,

AT(PaBUT CHCTEMSEL CUHCHASEMSI — MHOMKeCTBO oudp, UCIIOIb-
3yeMBIX B Heil. OcHOBaHIIe CHCTEMEI CUHCICHHN PABHO MOIHO-
et anapuTra (4ucay uxEdp).

Haumenzrilee Bo3MOKHEO2 0CHOBAHHE NOSHOHOHHON CHCTEMEL
cuncnenua — 2, Takad cHeTeMa HAaZwBaeTCHA JBOMYHOMN,

Apadcrad cHCTeMAa JANNCH YlHce ABAASTCS AeCcATHYHOHR, IO-
3UITHOHHOM.

? Bonpoce! u 3adanun

1. 910 Tarkoe cucTeMa caucHeHHA?

2. B gen ocHOBHOE PAZIHYMe HOBHIHOHELIX M HEHOSMIHOHHBIX CHC-
TEM CYHCHAEeHHA?

3. Yemy paBHO OCHOBAEHE CHCTEMbl CUHCIeHHAT

4, TToyemy apabckada CUCTEMS 3AIIHCH YHCe S HA3hIBASTCHA XeCATHYHON
NOBHITMOHHOR?

5. Kakoro HauMeHEIIEGE OCHOBAHKE A4 TTOSHLMOHHON cHeTeMEL?

6. YeMy B AecATHYIHON cCUCTeMe CUHC/IeHHA PABHEI CnelVIOWUe YHCIA,
JAMHCARHBIE PUMCEAMY LAQPAMH!
XI; 1IX; LX; CLX; MDCXLVIII?

7. SaNHIINTe PHMCKHMH IRPPaAMH YUCHA, DAEMEIE CIeAVIOMIHM Aecs-
THYEEHM;
13; 99; 666; 444; 1692,

8. BanniuxTe NOCAEOPATENEHOCTh ABAALATH YHCE]N HATYDPSJBHOLO
pANA, HAUWMHAR OT eRHHOER], AAA ITOZHIHOHHLIX CHCTeM ¢ OCHOBA-
Huamm 2, 3, 5, 8, Odgopmure pesyapTaTsl B BAe TAONHIEL:

n=10, 1: 2 3 19 20
A=2 ] N
m=3 1 o
_ﬂ_=__§__ﬁ R _
n=8 | '

9. IlocTpofiTe TAOAHUE YMHOMEHNA 404 0SHOBHAYHLIX YHCEN B LBO-
HYHOH ¥ TPOMTHON CHCTeMAX CYHMCIeHHA.
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UcTtopus SBM

§ 46

Ocnosrbie membt napazpada.
& CHEMHO-NEPPOPAYUOHHEIE U PEACUNBIC MAULUHDL,
x Hauaro sanoxu SBM,;
x vemyipe nokoaenus SBM,
a NEPCREXIMUBHL NAMOZ0 NOKOJACHUA.

B § 44 paccrasmpBasoch 0 IIpoekTe apabza Bobbupma —
epPBOil B MCTOPHH IIONEITKE CO3LAHHMA IPOTPAaMMHO VIIpaBise-
MOrC BEIUHCAUTENLHEOrO aBTOMAaTA. Ds00nAxy Tak M He yIanoch
[IOCTPOUTL CBOK ABZJINTEYECKVIO MATIMEY, UCTOAL3VA TeXHue-
ckyio Basy cepeauHil XIX croserns. K xonuy XI[X — nHavany
XX Bexka ¢ pasBHUTHEM VIEKTPOTEXHUKH MNOABMIACH BOZMOK-
HOCTE CHOEA BEPHYTHCH K TOH mpobiaeme,

CueTHO-mepthopatHORHEIE 1 PeeifHEIe MAIUMHE

B konue XIX Bera I'epvan Xoazepur 3 AMepure usobpen
CYEMHO-NEPPOPAUUOHHbIE Mawlibi., B HAX, Tak XKe Kak H B
AnanuTrvyeckoil mamnHe Ba00upixa, @cOOnR30BATHCE Hepdio-
KAapThi, HO TOJABKO HE AJS INpeJcTaBJeHMA IIPOrpaMMELI, a [ad
XpaHeHHMA YHCJI0BOH HHQpopMannu. Kakjas Taxkada MalllnHA
MOIVIA BEIIICJAHATH TONLKC OFHY OIpeJe/IEHHYIO IPOrpaMMy, Ma-
HHOVIUPYA ¢ HepdOKaPTaMU H YHCIAMH, NpoDUTEIME Ha HHX.
CyeTHO-IIep@OPALHOEREIe MAIIHHEL QCYIXECTBAAJIM nepdopa-
IHI0, COPTHPOBKY, CYMMHPOBaHHE, BRIBOL HA IEYaTh YACIOBLIX
rabnun. Ha 95THX MalHHaX yaaBanoch PENIATE MHOTHE THIO-
BRIE BaNa4l cTaTucTudeckoil obpalboTkH, OyXraJTepcKoro yde-
Ta 1 ApYrue,.

I'. Xonstepur ocHOBAJX (PUPMY 110 BHEIIYCKY CUeTHO-Hepdopa-
HUOHHEIX MAIIHH, KOTOpad saTeM Onlia npecdpasoBana B Qupmy
IBM — Hrime caMOT0 U3BeCTHOIO B MEPE IPOM3BOTHTEIA KOMIIL-
IOTEPOB,

HenocpegeTBeHEEIMIA OpeimecTseHENKaMH JBM Owvutn pe-
neunvie éoiuicaumentioie mawunst. X 30-M rogam XX Bera
noayudana Goabliioe pasBUTHE peneifiHad aBTOMATHKA.

B nponecce paGoTh penelHOH MAIIPHEI ITPOHCXOAAT Iepe-
KJIOUeHRA THICHY peJie M3 0OZHOTO COCTOAHMA B APYIoe.
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JNekTpoMeXaHUHECKoe PEeng — 370 ABYXNUSHUNOHHBIM Nepexkmayaresib,
I{DTprlﬁ MMEST ABa COCTORHWRA: BKINKY2aHO WM BEIKNKIHEHD,
D7D CBOMCTBO MOZBOAAST MCNOMNBE30BATE PENe ANA KOOWPOBAHWA
___MHGOPMALMIA B ABOUYHOM BMAS

e e ——

Peneunnaa manmua <Mapk-2», usroropnenrag B8 1947 rony,
cogepxana okosao 13 000 peme. Qpuoit M3 gaubonee coBepuied-
HBIX peAeRHbIX MAHIHH 6ELI8 MAINIHS COBETCKOI0 KOHCTPYKTOPA
H. H. Beccoxzoa — PBM-1. Oua 6mina nocrpoena 8 1956 rogy u
npopadoTana nmouty 10 Jer, KOHKYDPHPYH ¢ CVIEECTBOBABIIHMMH
yvike B 70 Bpenda 9BM. IlocKOABKY pele — 3T0 MeXaHHYECKOE
YCTPOHCTBO, TO €ro HHEPIIMOHEHOCTD (3aJep/KKa NP NepeKamnye-
HUH) AOCTATOYHO BEAHKA, 4YTO CHABHO OIDAHHYHBAIO CKOpPOCTH
paborel Takux Mamus. Ckopoctk PBM-1 cocrasasaxa 50 cuaoxe-
Hui Hau 20 yMHOXKeEHY B ceKyHAY. [IpakTudeckn aTo 0s11 OIpe-
JeJl CKOPOCTH AJA MaIIMy 2TOro THIA.

B 1nepeoit nososuHe XX Bexa 6YPHO pa3BHBANACE PAZMOTEX-
HUKA, OCHOBHEIM 3JIeMEeHTOM DAZVWONPUEMHEKOR M pajuomnepe-
JATYUKOB B TC BpeMA OblMH 9MeKTPOHHO-BAKYYMHBIE JIAMIIGI,
JAEKTPOHHBIE JIAMIIBI CTAIM TEXHHYEeCKOH OCHOBOM AJf HepBBIX
INERMPORHO-GRLUCIUMETbHBX Mawur {IBM)},

Hauganoe anoxu D9BM

Ileppass 9BM — yupBepcanblas MAIHAHA Ha 2JEHKTPOEHLIX
naMnax — Omina nocrpoeHa B CHIA B 1945 rogy.

Jra MamunHa HaswBajdack ENJAC (pacmudpopriBaeTcs Tak:
3HEeKTPOEHLIE ITMPOBOH HHTEIPATOP M BLIYHCANATENE). KOHCT-
pykTopamn ENIAC 6mar k. Moyumn n k. Ixxepr. Cxo-
POCTE CYeTa 3TON MAIIMHEI NPEBOCXOAMIA CKOPOCTEL PeseifHEIX
MALIXH TOI'O BPEMEHH B THICATY pas.

IIepBoIfi 2/IeKTRORHEIN KoMnbloTep ENIAC nporpaMMupoBan-
€A ¢ IOMOLIRIC IITEeKEPHO-KOMMYTALHMOHEOIO cnocoda, T. e, Opo-
rpaMMa CTPORJIACH MMYTeM COSIWHEHUS NPOBOZHUKAMU OTelNb-
HEIX O/ICKOB MAIIMHEI Hd KOMMYTRITHOHEOH JOCKe, ITa Ca0XKHEANA
H YTOMMTEIbHAN IpoLleflypa NMOArOTOEKM MAIIKHEI K pabore ge-
aajga ee EeyA00HOR B 3KCIIYATAIHH,
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OcHOBHbBIE UAEH, NQ KATORPHLIM AONIMe roabl
Pa3BVBa1ACL BRIMUCIUTENLHAY TEeXHUKA,
Swinn pazpadoradbl KPYrNHeRWUM aMepkaH-
CKWM METEMETHKOM

Axorom goH Hedmanom

B 1946 roay B :mypaane «Nature» sui-
mia cTaresa Ik, don Hevmanua, I, [oaz-
craiHa ¥ A. bBepkca «IIpeasapurenpHoe
PACCMOTPEHIE NOTWYECKOM KOHCTPYEK-
ITHH BHEETPGHHOI‘U BBIYHCITHTEIBEHOTO
YCTPOHCTER», B 3T0MH cTaThe HLLIN H2J0-
JHEHBl TPHHIANE yeTpoiictBa u paborer ABM. I'naBHuIE u3
HUX — RPUHYHRA XPAHUMOT 6 NAMAME NPOZpamMbl, COIIACHD
KOTOPOMY ZeHHBIE I IporpaMmMs DOMeLIaloTea B 00IIyio maMATE
MAIINERI,

IlpuamunnansHoe ONHUCAHHE yCTpoiicTea B paborsl KRoMOnio-
Tepa IPHHATO HASKIBATE apxumexmypoi IBM. Haen, uszio-
JMeHEBIe B YIOMAHYTON BBINIE CTATHE, NOAYIMAN HAa3BaEHe «ap-
xumermypa 3BM . ¢on Helimana».

B 1949 rogy 6nina noctpoeHa neppasg OBM ¢ apxuTeKTypoil
Heiimara — anraunckas mamuHa EDSAC, T'onoM nosxe mosasu-
aace amepuraHckad OBM EDVAC. Hassamdpie MalllMHEL Cy-
IeCTBOBANY B eJWHCTBEHHBIX 3x3emmanapax. CepuilHoe mpoms-

BOACTBC IBM Havamock B pasBUTHIX CTpaHaX MHpa B 50-X rogax
XX Beka,

B nawel cTpase nepean 3BM Goina
co3fana 8 1951 rogy. Hasseanace

oHa M3CM — manan anekTpodHan cHeTHaN
MatuHa. KoHCTRpykTopoM M3CM Guin
Cepreid Anekceeeny Jlebegep

Benuka ponb akagemura C, A, Jlebe-
IeBa B CO3NAHMH 0TeUECTBCHHLIX KOMIL-
wTepoB. IIog ero pykoBopcrBoM B 50-%
rogax OLIIHX IIOCTPOCHL! CepHIIHBEIE JaM-
noprle 9BM B3CM-1 (6BIcTpOozeiicTEVIO-
Hias 3JeKTpoHEaA cdeTHas MaimmmnHa), BICM-2, M-20. B to spe-
MHA ITH MAIDHHBI OBLTH OJHUMM M3 AYYIITAX B MUPpe.

B 60-x ropax XX Bera C. A, Jlefener pykoBogua pazpabor-
KOl noaynposogHUkoBeiXx 9BM BICM-3M, BoCM-4, M-220,
M-222. Brlgaromuames JOCTHIKEHHEEM TOTO IMeplofa Gria MallH-
Ha BACM-6, 3T0 mepeas oreuecTBeHHAA H OJHA M3 HepPBEIX B
Mupe IBM c 6uicTponeiicTBHeNM 1 MI/UIEOH ONEPAUMI B CEKVHAY.
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ITocaepyiomme HAaen i paspaborru C. A, Jlebegera criocoderBo-
BaJIH CcO3R2HHIC DoJlee COBEPINeHHEIX MARINH CACRVIOIIUX IIOKO-
JeHEH,

Yersipe moxkoaeanaz IBM

DIeKTPOHHEO-BBIMHCARTEALHYI TeXEAKY NPAHATO JeAHTh Ha
norodenua. CMeHEl [IOKOJeHMH uallle BCero OLIIK CBAZAHEI €O
cMelol aneMenTHOHN 6a3sl IBM, ¢ OporpeccoM sHeKTPOHHOMN TeX-
HIIKH, JTO BCETZLA HPUPOSAJIOQ K POCTY BEIYHCAHTENLHOE MOLIHO-
ctr dBM, 1. e, 6nicTpomeiicTBHA ¥ obfpema namsTH. Ho 210 He
eAHHCTBEHHOE CNENCTBHE CMeHBl NMoKoaeEn#. Ilpn Takmx nepe-
X0JaX, KaK NpPaBHI0, OPOHUCXOAHNAY CYIIeCcTBeHHble HAMeHeHN
B apxuTeKType 3BM, paciumpsanca Kpyr 2azad, pellaeMBIX HA
IBM, mMendAnca coocol B3aMMOJEHCTEHA MeXKZY NONL3IOBATENEN
1 KOMOLIOTEpOM.

IlepBoe moxoaenne IBM — ramnosvie malwtunu 50-x zodo8
XX Bexa. CropocTh cuera caMblX OBICTDPBIX MAINUH IIePBOTD TI0-
KoseEna poxoauaa go 20 TeicAs omepaunMii B ceryHay (IBM
M-20). [lns BBosa IpOorpaMM B JaHHEKWX UCHOIb30BaJHCE Nepio-
JEeHTEH ¥ IephokapTH. [IocKONBKY BHYTPeHHSS HAMATH 3THX
MaITHE Dpila HeBelUKa (MOrjia BMECTHTE B ce08 HeCcKOJALKO TLI-
cHAY WHCEJ ¥ KOMAHA IPOrpaMME}, TO OEH, TIABHKM 0Dpa30OM,
HCOOAB3IOBAJINCE FJaA HEMeHEePHBIX H HAYYHBIX pPacdeTor, He
CBASAHHDBIX ¢ HepepadoTKon Oosbinux 00beMOB JaHHBIX,

370 6LIM ADBOSIEHO TROMO3AKUE CODPYXEHWH, COAEPXABLIME B cebe
THICAYN aMN, 38HMMABLWINE MHOMGa COTH KBaapaTHelx MeTpos,
NOTREORABWWE 3NEKTPOSHERIMID B COTHY KANCBATT
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IIporpaMME! 414 TAKUX MAallIMH COCTABRISANCL Ha S3LIKAX Ma-
MIHEELIX KOMAHZ. JTO AOBOMLHO TpyAceMKan pabGora. Iloaromy
NpOrpaMMHEPOBAHIE B Te BpeMexna OBIJIO JOCTYIEO HeMHOIHM.

B 1949 rogy B CIIIA Onii coslaH IEPBLIHE IHONYOPOBOAHEKO-
BBIH pubop, saMeHSIOUIHH IJAeKTPOHHVIC Aamny. OH OOTyIHI
HA3ZBAHME ¢TPAHINCTOP>». TPaHAHCTOPE! OBICTPO BHEAPAJHCH B
PAAHMOTEXHUKY.

B 60-x zodax XX sexqa mpaH3ucmopsl CIMARU INEMEHMHOL
fasol Oan IBM BTOPOTO IIOKONCHEHNA.

BricTpofelicTBiie SOMBINIMHCTEA MALINH JOCTHIIO eCATKOB K
COTEH TEICAY CHepalMH B cexyHAY. O0beM BHYTpEeHHeH HaAMATH
BO3POC B COTHH pas no cpasHeHH0 ¢ 3BM meproro noxoseHns,

[fepexoA HA NOAYNPOBOSHMKOBRIE ANeMeHThHl YayHlnn kauecTeo JBM
N0 BCEBM MapamMeTpamM: OHM CTaNW KOMNAKTHEeS, HAOSXKHES,
MEHEE AHEProeMKMUMH

Bonsimoe pasBnTHE DOJTYYHIH YCTRPOUCTEA BHEINHeH (MarEnT-
HO}) NaMATH: MATHUTHEIE 6apabaHbl, HAKONMUTENIN Ha MArHHUT-
HEIX JeETaxX. BAArcgaps aToMy IOSBHIIACH BOZMOMKHOCTE CO3TA-
BaTh Ha OBM HEQOpMALNOEHO-CIPABOYHEIE, MOHNCKOBLI® CHCTE-
MBI, Taxkpe CHCTEME! ¢BA3AHK ¢ He0OXOAUMOCTBIO IMHUTEJALHO
XPAHHUTE H& MAFHHTHBEIX HocHTeadX 00nbmne o0BseMil HEGQOpPMa-
UHH.

Bo BpemeHa BTOPOrc MOKOMEHHA AKTHBHO CTAJH PA3BUBATHECH
A3BbIKH MPOTPDAMMHAPOBAHIA BEICOKOTO YPOBHA. IIepBRIMM M3 HUX
6uing ®OPTPAH, AJIT'OJI, KOBOJL. Cocrasnerue NporpaMME]
IepecTaN0 3ABUCETEH OT MOJALMIH MAINKHEI, CAeNANIOCE OpoLe, 110-
HATHee, AOCTVIHee, [IporpaMMAPOBAKNE KAaK SJICMeHT I'PaMOT-
HOCTH CTAMO0 WMIHPOKO PACHPOCTPSHATLCA, IVIABHEIM OOPAAOM,
cpedy JNlgei ¢ BhICIIMM 00pasoBAHMeM.
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IToABHJIHCh MOHHTODPHBIE CHCTEMEI, YIPABASIHE DeXKH-
MOM TPAHCALLHNHM M HUCIOJHeEMeM nporpaMMm. B nanbHelumeM
13 MOHHTOPHBIX CHCTEM BEIPOCIH COBPEMeHHEe OMepallHOnHEIe
CHCTEMEI.

Tperve moxonenze 9BM cosdaaqnocy Ha HOGOH saemenmnoil
0038 — UHMEZPAALHBLX CXeMax.

[Tepsrie nuTerpanseEble cxembl (MC) cogepxaan B cebe fecHaT-
KH, 3aTeM — COTHH 9JeMeHTOB (TPAaHSNCTODOB, CONDOTHBISHUH
1 ap.). Korga crenmeusr HETerpamuu (KOJAHYECTBO 2JEMEHTOB)
OpuOIHM3HIACE K THICAYE, HX CTANE HAa3LIBATh O0JBINIIMHE HETEr-
panbHBIME cxemamu — BIIC; satem noaBmnaacs ceepxGoaniine
HETeTrpalbEme cxXeMul — CDIIC.

" C OoMOUEBI0 O4EHE CRCXHOR TEXHEN0run CneyuanncTsl
HAYYWMIWCh MOHTUPOBATE Ha MANIEHEKOW NAACTUHE
M3 NOAYNPOBUAHWKOBCTO MaTepinana, AoWansio
MeHEE T CM°, AOCTATONHO CNOXKHBIE SNeKTROHHLIE
cxewmbl. VIx Haseanw MHTErpanbHblMA CXEMEMW

oBM TpeThero NOKOJeHIT HATANIHN NPOUIBOZUTLECA BO BTOPOH
noaeBHHe G0-X rogos NpoUINOTC BEKA, KOTHa aMepHKaHCKAan
thupva IBM opucTynuaa X BRIIVCKY cHcTeMbl MawmH IBM-360.
210 6ninK MmauruHbl Ba VIC. HeMHOro nozjree ¢cTanu BhINYCKATh-
cs mammugel cepun 1BM-370, nocrpoenrwie mza BUC. B Coger-
ckoM Corose B 70-X rogax XX BeKa Hayalcd BRINYCK MAITHH Ce-
pur EC 3BM (Ezunag cmereMa IBM) o ¢bpasny IBM-360,/370.

Ilepexop K TpeT:eMy HOKOJCHKIO CBABAH ¢ CYILECTBEHHBIMM
H3MeHeHNaMH apXHTexTypbl OUBM. [lompuiack BOZMOKHOCTE
BRITIONHATE OJHOBPEMEHHO HECKONLKO IpOIrpaMM Ha OXHOH Ma-
miiHe, Takon pe:KuM paboThl HASBIBAETCA MYJABPTHIPOIDAMMHEBIM
(MEOrOIpOrpaMMHbIM) DEXHMOM,
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Cropoctb pafoTsl Hauboee MOIGHEIX Mogeneil IBM mocturaa
HeCKOJBbKHEX MHJIJTMCOHOE OIepanmuil B ceKyHAY. Ha Mamumax
TPeThero MOKOJMEHNA NOSARHIICA HOBEH THI BHelIHMX 3AMOMHHA-
OIIMX YCTPOHCTB — MATrHWTHBEIE AUCKHE., Hak II Ha MATHHTHRIX
JIeHTAX, HA JHCKAX MOMHO XPAHHUTH HEOTPAHAYEHHOE KOJIHYecT-
Bo nudopMali. Ho HAKONKUTEIH HA MATHUTHBRIX fAuckax (HM]IT)
paboraioT ropaszfo buictpee, yem HMJL, [IIupoke nenonesyoTes
HOBEIE THIIEI YCTPOMCTE EBOHA/BEIBOAA. RUCILIEH, rpadionocTpo-
HTEAH.

B sror mepHox cymiecTBeHHO PaCHIHpHUARCE odaacTy mpime-
Herua JBM. Cranu cozpaBaThes 6A3b1 JAHHBIX, [IEDBEIE CHCTEMEI
HCKYCCTEEHHOI'G HHTEJIEKTa, CHCTeMbl ZBTOMATH3UDPOBAHHOTIC
npoextuposanus (CAIIP) u yunparnenna (ACY).

B 70-e rogel XX BeKa MOAVUWIA MOI[HOE PAIBHTHE NUHUA
Manex {MuEH) IBM. CeoeobpasEbiM 3T2J0EOM 34ech cTAIH Ma-
WUHE aMeprraHckoll GupMel DEC cepmu PDP-11. B Hawen
cTpaHe ¢ 2ToMy 00pasly cosmapanack cepua Mamua CM 9BM
(Cuctema manabix GBM). OEr mMeHblie, JdcllleBlle, HaXeXHee
Bonbmux Maurig, Manminas! 2Toro THIa X0pOLC npucnocolaeHs!
Aas [eneil YIPABJEHNS PA3NUYIHRIMH TeXHHYECKHMH 00beKTa-
MH: IIPOM3BOACTBEEHRIME YCTAHOBKAMU, nabopaTopHEIM 0D0pY-
ZOBAHHEeM, TPAHCMOPTHHEIMH cpefcTBaMu. Ilo 1ol mpuynEe BX
HASEIBAIOT YIPABJAXIOMIHMKE MallHaMi. Bo BTopoill mojoBuue
70-%x rogoB XX BeKa NponaBoZcTB0 MHEHIBM mpesnicuso mpo-
H3BOgCTBO OONBINMX MAIIMH,

OuepenEoe PeBOMIOLMOHHEOE COGRITHE B DJIEKTPOHMKE IIPOH-
aonino B 1971 roay, korfa aMepukakckas ¢upma Intel obbasu-
a8 O COBNSHEHN MUKDOIPOIECCopa.

Mukponpougccop — 3710 ceepxGonbilad
MHTErPaNbHAR Cxema, cnecabuasn Buinon-
HATb BYHKLMY OCHOBHOMD 6/10Ka KOMILIOTE-
pa — npoueccopa

Muxponporgeccop — 93T0 MHHHATHOPEBIA «Mo3rs», padoTalo.
LIKH 0 mporpaMMe, 38/ 0KEHHOH B €r0 NaMATh. [IepBOHaA4YaIBHO
MHKDOIIPOIECCOPDEL CTAJH RBCTPAHWBATE B pA3/IMYHLIE TeXHHYe-
CKME€ YCTPOMCTEA: CTAHKU, aBTOMODMAU, caMoneTr:, Takme MHX-
PONpOLecCOPsl OCYIUIECTRAAIT ABTOMATHYECKOE VIIpaBlIeHHue pa-
forofl 2TOll TEXHHMKM,
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CoeanHrB MUKPONPOLECTOP

¢ YCTRPOWCTBaMW BEBOAR/BbIB0OAA, ‘
BHELWHEW NAaMATH, NOAYYAN HOBBIW
TWN KOMMBIOTEpa: MUKPOIEM ‘

Muxkpo2BM oraHocarca x IBM
YeTBepToroe nmorojaeHud. CyiecTBeH-
HEIM oTJHYHeM MHKpoIBM or cromx
ITPeXUIeCTREHHHKOR ABNSIOTCH HX Ma- |
ABle radapHTE (pasMepsl OBITOBOIG |
TEJeBH30pa) H CPABHHTEILHAS Hellle-
BHBHA. JTO IlePBHH THII KOMIBIOTE-
POB, KOTODBIY NOABHACA B POSHIIYHOMR
Ipogaske,

“CaMoli NonynSpHO pasHOBULHOCTEK JBM
CerogHs AsnioTcs NepcoHantHbie
KOMMLIOT 2Pk

[loapnenue @QpeHOMEeHa IEPCOHANL-
HEIX KOMIOLIOTEpPOB CBA3ZAHO ¢ HMeHaMH
IBYX AaMEPHMKAHCKHX CIeUHanECTOB!
Crusa I»)xobca n Cruba Bozaaxa. B 1976 roxy ma cBer nosaBHia-
cA uX nepbblid cepuiEni [IK Apple-1, aB 1977 rogy — Apple-2.

CyiHocTs TOrO, YTo TAKOE HepCOHANBHBIHN KoMObOTep (ILK),
KPaTKO MOXKHO C{popMY/JIHPOBATE TAK:

3‘\ INepconansuniii KOMNBIOTEP — 3T0 MEKpoIBM
f j‘ﬁ C OPYKEeCTEEHHEM K IIOJB30BaTENI0 alllapaTHbBIM
H IpOTPAMMHELIM O0eclIeIeHHeM.

B annaparuom xomnierre IIK nenonb3yeTcs HBeTHOH rpadiu-
YecKUH Auciell, MAEHMOYNATOPEl THIA ¢«MEIIIE», ¢IHKOHCTUKY,
yaobuag KiaBpHaTypa, yAoOHEIe JJIA TOABIOBATENA KOMIAKTHEIE
ANCKH {MarHuTHEe B onTmdeckye). IlporpamMmmuoe obecnevueHue
[IO3BOJACT YENOBEKY JIerKo O0IIaThCd ¢ MAIIHHOA, OBICTPO VCBA-
HBATE OCHOBHEIZ NpHembl padore! ¢ HeH, OCAYYATE IGAB3Y OT
KOMIIBIOTEPE, He npuderar K nporpaMmmupoBarnio. O6njenue ye-
noeeka U [1K moker mpuHUMATE (popMY HUIPEI ¢ KDACOUHRIMU
KapTHHKaMY HA 3KpaHe, 3BYKOBLIM COIIPOBOXAEHHEM.

HeyaHEBATeABEHO, YTO MAHIIMHEL ¢ TRKMMH CBOHCTEAMH OBICTPO
IpHOOpEeNH DONYASPHOCTE, IDAYEM He TOALKO cpegi crnelluann-
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ero3, IIK ¢cranoprTCa TRKOH sKe HPUBLITHON (EITOBOR TeXHUKOMH,
KaKk pamgionpReMEME HIH TeleBi30p. VX BHIIYCKAKT OTPOMERI-
MH THPaXKaMU, IPOLAT B MaraspHax,

C 1980 roga «3aKoHOOATENEM Mog» Ha PRHKE [[K cragosuTcs
aMepHKkadckad hupma IBM. Ee koHCTpYRTODAM VAAIOCH CO34ATD
TAK VIO APXETEKTYPY, KOTOpad cTajla (haKTHYECKH MeXLYyHapom-
EBIM CTAHAAPTOM Ha npodeccuonansubie IIK, Mamuehk arol ce-
pun moayuman HadsaHHe IBM PC (Personal Computer).

B ronue 80-x — naxane 90-x royop XX Bexa SoJabLIYVIO TOITY-
AAPEOCTh OTpuoGpenn MamurHbsl GupMer Apple Corporation map-
kv Macintosh. B CIIIA oHNM IIHPOKO MCMOMBIYITCA B CHCTEME
obpagoBaEN4.

IToasmenue u pacupocrpadenne IIK nmo croeMy 3HAYEHUIO AIA
O0IIeCTECHEOIO PA3RHTHA COIIOCTABUMO ¢ NOABJICHHEM KHUIOIE-
yatanua, Hmeeno IIK caemanmn kOMOBIOTEPHYIO TPAMOTHOCTD
MAaCCOBRIM fBAceHKeM. C pasBuTHeM 3TOI0 THIIA MAILWH IOABH-
J0CH TIOHATHE «HHPOPMALHOHHLEIE TEeXHOJMOrKH», De3 KOTOPHIX
ViKe CTRHOBHTCH HEBO3MOHKHBIM ofoiTich B SONBIMHECTBE 001ac-
Tell edTeNhEOCTH YeJOBEKA,

Ecmbv u Opyeaa aunua e pazgumuu 3BM wemeepmozo noxo-
A€HUA. ITO CYNEPHOMNEIOTEP. ManImHEl 9TOro KIAacca HMEIOT
fslcTpOyeicTBHe B COTHH MA/JIMOHOB H MHJIAHADALI Ofiepanyi
B CeKVHAV. TOABKO CYIePKOMIAIITEDE MOTYT COIPABHTHCA ¢ 00-
paboTkoil boapniux obmemoB mHGOPMATIMH, HANPHMED CTATH-
CTHUYECKHMH JAHERIMH I1¢ IIEPEITHCH HAaceleHHs, Pe3yAbTATAMU
MeTeoponorHYecKnX HalnoeHnil, PHHAHCOBOR NHGOpPMAIIHENH,
Nuorza ckopocTk 06paboTKH HHPOPMALMHE MMeEeT pelrawpllee
agadenre. JIpIMepOM MOMKET CAVIKHTL COCTARJeHHE IIPOrLosa
NOrOZbI, MOMEJANPOBaAHIe KAUMATHISCKNX HM3MEeHeHUII, IIO3BO-
AMOIINX NpelcKes3aTh CTHXUiioe Hegerere (HyHaMK, Taldy:H,
3eMJIeTpPACeHNe H T. 1.).

CylepKROMUBIOTED — 9TC MHOrONPOIECCOPHBIR BBEIYMCIAUTEND-
HLIH KOMILIeKC. BRICOKOe ORICTPOgelicTBIe focTHTaeTcd Saarogapsa
TOMY, IT0 MEOXECTBO IPOLIeCCOPOE, ero COCTABIAIOIIMX, OCYILIECT-
BJIAIOT NaPajIeIbHyI0 (0zrOBpeMeHHVIO) 00padoTHY JaHHEIX.

CymepkoMUBOTEPE] ABASIOTCH AOPOrHMMEK MalNHAMY, CTOH-
MOCTb KOTOPBIX MOKET ZOCTUIATL ZEeCATKOBR MUJIAHOHOB BOJUIAPOE,
ITosromy BoSEMKAaeT npodieMa XOCTYIIHOCTH T&KHX AOPOTHX BEI-
YUCIAATENBEBIX pecypcos. Pelenne arol npobseMsl CBA3aHO € CO-
3JaHHEM MHOTOIIOJB30BaTEAhCKHX CYIIePKOMIIBIOTEPHBIX EHTPOB.

B xauecTBe albTEPDHATHBEL CYIepKOMILIOTEpPAM CO3JAIOTCH
TaK HAIHBaeMble KJacTepHble cucTeMbl, KiacTepHas cucTeMa
aTO ceTh U3 MHOKecTBa palouux crapumi Ha OGaze IIK, “Iro6m



§ 48. Wctopus 3BM 275

pafoune cTaRIMHE QPYHKUHOHHPOBAAN KaK MHOIONPOLECCORHAA
BBIYHCIMTEALHAA CHCTEMAa, B TAKOH CeTH HCIOAB3YETCA Clie-
[IHaJbHOEe IIporpaMMHoe ofecnmeveHre. OKasanoch, YTO MOAHO
IOCTPOUTE MHOTOIPOLECCOPHEIN KOMILJIEKC -— KAacTep, KOTo-
PEIA namb B 2-3 pasa yorynaer o ORICTPOAeiCTBHIO CYIep-
KOMIBIOTEPY, HO KeIIeB/je eTo B COTHH Pa3. B KPYIHBIX poccHH-
CKHX YVHHBEPCHTET&X H HAYYHEIX LEHTPAX YCTAHOBMEHHl ¥ ak-
THEHO HCIGILIYIOTCA KJIACTEPHBIE CHCTEMBI,

HEPEHERTHBH IIATOTD IIOKOJNeHHA

S9BM IATOrC MOKOMeHHA — 9T0 MAINKHLI HeJaJeKOro Oyxry-
mero, OCHOBEBIM HX KAYECTBOM AQKEH OLITEL BEICOKHUN KHTeN-
JeKTValbHEIH YPOBeHb, Mawnnb: namozo nokore Ul — 3mo pe-
AAUZEEAHHBIL UCKYCCMGEeH Kb UHmenrexm. B Hux OygeT BO3-
MOJKeH BBOZ C ToOJoca, Trod0ocoBoe obijeHue, MAamHHHOE
¢3IpEHEHe», MAINEHHOE «<«OCA3aHmes. MHOroe yike NPaKTHYECKH
CaenasHo B 2TOM HaNpPaBJAeHHH.

+%% KOpOTKO O rnaBHOM

L gl TN i - KL OFRACEA. L e R

IToapnenuic JBM mpepimrectTBoBaIH cIeTHO-IePHOPAIHOHHLIE
1 pesielBEBle MAIIHHEL,

SBM neproro noxkoneEnd -— JaMIOBkKe MamyHbl (50-e rogm
XX Bexa).

OBM BTOpPOro MOKOMEHUA — IIOJAYIPOBOJEHMKOBBIE MAIIHHEI
(60-e ronsr XX Beka),

JBM TpeThero mokoneHHA — MAIIMHE] Ha MHTeTpPaNbHBIX
cxemax (Bropada noaosmHa 60-x rogos).

IlepcoHanbHBIe KOMIIBIOTEPLI M CYNePKOMIBIOTEPH {MHOrO-
IIPOIeCCOPHEIe BRIUHCAMTENRHEle KOMIITEKCE]) OTHOCATCH K Ma-
IDFMEAM 9eTBepToro noxkodeHnd (70-e roge XX Beka).

OBM nsToro moKoAeHHA — MEIIHHLI, OCHOBAHHBIE HA HCKYC-
CTEEHHOM HHTEJLIEKTE,

Bonpocet U 3a0aHus

1. Korga 1 xeM Obinu m300peTeHbl CYETEC-Tep{opallOHHBIC MALIX-
HEI? KakMe 3afa4yy HAa HEX pelIaNuch?

2. 9YTo TaKoe anleKTpoMexanuyeckoe pexe? Korga cozgasaiich penedi-
HEI& BLIMHCIHTENBHEIC MAWMHEI? KaxHM OBICTPOAEHCTBHEM OHH
ofaaaan?

3. 'ne u koraa Ovls1a nocTpoeHa nepsad oBM? Kax ola HasmBatacs?



276 Fnaea 7. MHMDOPMALKMOHHBIE TEXHONOUA 1 oBWEeCTEO

4. Kakopa pons xxona o Heffmana B cozgannu JBM?

9. K10 Opla KOHCTRYKTOPOM HepPBHX oTedecTEeHHEIX JBM?

6. Ha karoi sneMeHTHOR Hase COZAABAIUCE MALIIMHE] II€PBOT0 IIOKOJIe-
wuA? KaKoBel Opiin HX OCHOBHBIE X&PAKTERUCTHRH?

7. Ha kaxoll oaeMeHTHOH 0a3e cO3QaBaiHCh MAITHAL] BTOPOro NoKoae-
HuA? B 4eM HX DpelMYIecTBa 10 CPAaBHEHHUIO € IIePREIM NOKONEHH-
em OBM?

8. Uro takoe umHTerpantHas cxema? Korga OB CcO3ZaHEI NEpBEIR
9BM Ha nHTErpanpubix cxeMax? Kax OHM HasmBaIHChE?

3. Kakue HOBEIE obnacTy npuMeHerna 3BM BO3HHRAN ¢ MoABICHMREM

MAIIWEH TPeTEero HOKOMeEna?

10, Yro ramoe mMuxponponeccop? Korma m rge 6nIM coszan neperdt
MHEKponpoueccop?

11. Yto Tarkce MEKpoIBM 1 nmeproHansHEIH KoMIbKTED?

12. Kakne Tuner IIK Banbonee pacnpocTpaBeHdsl B Mupe?

13. 910 TEKOE CYNepKOMILIOTER?

14. Yro Tarxoe KaacTepHble cHcTeME [TK?

15. B ueM ocobeHHOCTE KOMOBITEPOR TTATOTC TOKOIeERH?

Uctopus
§ 47 § nporpamMmMmHoro
obecneyenun u UKT

i

OcuosHbte memove napazpada:
C CMpYKmypa npocpamMmnrozo ofecnewenun;
UCMOPUR cuUCien NPOZPaMMUPOEAHUR;
ucmopua cucmemnozo 1Q;
ucmopua npurxaadnoeo I1G;
HERT u ux npuroxcenus.

Bl y»xe X0po1o 3HaeTe, YTO BOZMOKHOCTH COBpeMeHHBIX HH-
HOpPMANZOHHBIX TeXHOJOTHHN OIpeleNTIOTCH He TOABKD TEXHHYE-
CKMMM XapPAKTEPHCTHKAMH KOMIEBRIOTEPOB, HO H COCTABOM WX
nporpaMmMeore ofiecneuesuna (I10).

CrpyxTypa mporpaMmsaoroe ofecneucHus

CrpykTypa IO cOoBpeMEHHHIX NEpPCOHANBHEIX KOMIBKTEDPOB
CXeMaTHYeCKH Raobpaxens Ha puc. 7.1,



§ 47, Mcropun nporpaMsioro abecnederua n VKT 277

IIporpamMmyuce ofecricuenue KOMIBIOTEPE

Cucremuoe HDW Tpaeaaguoe 10 CucTeMEl
| HPorpaMMIEDOBARIIA
|| OmepanioABhbie Qduera CnenuansHOTO TpaHcaaTODE
CHOTEMEL HAZHAUEHAHNA HAZRADEHHA — ¢ AIKIKOB IIPOTPAM-
MUPOBEHUL
CepeicHELI® P ”~
— HpOFPANMMEL Texcropmo n ) Hanaren WHH;’ P
rpad). pEJAKTO- | | CHCTEME]; Ma-
PEL; TADAHYHEIR | | TEMATHHECHHE p— CTAHAAPTHEIX
TPOoLecCODnl; MEKETEL] oby- e
HACTO/IEREIE YHEIOUINE Npo- M MOIyAef
| C¥BI; naeers | | rpammsi;
TPEZEHTALHH; CATIPw: Gvx- CepBuCHEIE
ceTeBhlz KAMEH- | | panTEPCRHE | nporpaMMLI. Bp0aAa,
Thl, MIPLIL ... NDOTPAMMEI ... PeJAKTHROBAHEA,
- " A OTNAKH

Puc. 7.1. CTpykTypa OporpaMmMHoro ofecreuena HoMIBIOTEDA

HMenxno Onarofapda TAKOMY PasHooOpa3EI0 NPOTPAMMEBIX
CPEACTE HNEPCOHANBLHBIN KOMIBIOTED OKA3BIBACTCH HMOJEIHBIM M
IDKOJABHEYUKY, M y4eHOMY, H jgomoxoszdMkre. Ilpeacrasaenue ob
HUET — nadopMaliMOHHEO-KOMMYENKATHOHHEIX TEXHOAOTHNAX —
CESI3aHO C IIMPOKKEM PACHPOCTPAHEeHHEM BCErQ 3TOr0 MHOMKECTBA
IPOTPAaMMHEIX ITPOAVKTOB.

[ToarakoMumcea ¢ HeTOpHell BOSHHKHOBEHRA M PASBHTUA TIpo-
rpaMmuore obecnevenms SBM. llomBleHme KasKAoro HOBOTO
THII& IPOTpAMM CBA3AHC ¢ DOABJACHEEM HOBHIX ¢0/acTell npxno-
dReHHEA KOMIBIOTEPOE, ¢ PACUIMpEeHEEM KPyra HOAL3OBATENCH,

Heropun cHeTeM DporpaMMHEpPORAHMS

Iepeble 3IBM 6LLIH JOCTYOHEL HCKIKYIHTENABHC IPOrPaMMH-
craMm. IIoaroMy meTopuvyecKH nepBbiM THROM 11O cranm cucTteMser
IPOrpaMMHPOBAEWA.

Ha mamnHax neproro mOKOJIeHHA AIBIKOE TPOTDAMMHPOBAHNA
(B coBpeMeHHOM MOHEMAHME) HE CYINECTEROBAJIO. lIporpaMMHCTEI
paldoTany Ha A3biKe MAUIHEBIX KOAOB, UTO GLLIO BechMa CACMCHO.
9BM mep2oro 1 BTOPOro MOKOJCHRN GEIIH NPHCIOCODIEHE, IPeiX-
K€ BCero, AN BLINOMHCHAA MATEMATHICCKHX PACYETOB. A B TaKuX
pacdeTax HaACTO IPUXOOETCHA BBITHC/AATh MaTeMAaTHIeCKHe (PYHK-
IIHY: KBAAPATHRIE KOPHM, CEHYCH], JorapHdmel 1 mp. Ina ssranc-
JCHHA 9THX (PYHROHE IPOrpaMMHCTBI COIAABANH CTAHAAPTHBIE
OIDOTPAMMBI, K KOTOPRIM IIPOH3BOIHAN 00pameHna U3 CBOHX pac-
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UeTHEIX NporpaMM, CTaHIapTHBIE TDOrPAMMEl XPAHMIHCEH BCE BMe-
cTe HA BHeNIHeM HocHTeJe (TOrjga 3TO OpPEeHMYINECTBEHHO ORLIN
MATHUTHBIE JIeHTH!), Takoe XpaHHIUIle HazelBaNoch OubanoTexon
CTAEZADTHHX nporpaMMm. DBubruomexu cmandapmubix npo-
zpamm (BCII) — nepswiii Uz nporpaMmMuore obecnevenusn JBM.

3areM B BCII cTann BXnpoYarh CTAHZAPTHEIE HIPOTPAMME! pe-
IHEeHHMA THIIOBBIX MATEMATHYECKHX 3a/184: BRIYHMC/AEHUA KOPDHEH
VPABHEHHIl, pellteHMA CHCTeM JuHeMHLIX ypaRHeHuWH M np. Ilo-
CKOJBKY BCe 3TH MIPOTPAMMBI HOCHAN MaTeMATHYeCKH XapaKTep,
TO B TOT HEPHOR Yalle VIIOTpebaanca TepMHH «Mamemamitie-
cxoe obecnetenue IBM». Bubnnorekit CTaHEZAPTHLIX OPOrpaMM
HUCIIONBIVIOTCA ¥ B COBPEMEHHBEIX CHCTEMAX IPOTrPaMMUPOBANHKA
{cm. prc. T.1). '

B anoxy sroporo nokoneruda IBM pacnpocTpaHAIOTCA A3BIKH
IporpaMMHpPoBaHud BEIcoKoro ypoBHA (AHTBY). 06 stom yxe ro-
BOPHMJIOCE B NpeaeiayimeM naparpade, AIIBY chenanu nporpam-
MHPOBaHIE ZJZOCTYIHEIM He TOIBKO AAS NOpodlecCHOHAJBHEIX
IIPOTPAMMMCTOS, [IpOrpaMMEpPOBATL CTANH MHEOFKE HAYUYHEIE pa-
OOTHHKY, HHJKEeHepEl, CTYVACHTH Pas3JUYHEIX ClelUalbHOCTEH 1
Jaxke IMKOJbBHHKHM, HPOXO0MAIIHE CIEeIHAJAbHYI0 IIOATOTOBKY IO
OPOrPAMMADORAHMID,

B nporpammuoe obecneuenue 3BM BriawouaroTca mpancii-
mopue ¢ AIIBY, IlogpofHee 0 A3LIKAX IIPOrPAMMUDOBAHHA H
TPaHCNATOPaX THTaHTe B pasxese 6.3 BTopoll wacTu y4yebHUKA,
IIocEaTHE cucmembl RPOZPAMMUPOGAHUA B COCBDEeMEeHHOM BHIE
BOBHKUKJIO B IePHOA TPEThere HokoneEna JBM, kKorzga aporpam-
MHCTHI ANA paspaboTKE nDporpaMM CTAA® HIOJAL3IOBATHCA TEPMH-
E&JBHEIM BBOJOM (KIABMATYDOH N AHcHneeM). B cocTas CHCTEM
IPOrPAMMHPOBAHHA OBIIM BKJIOUEHBI MeKcmosgsle pedaxmopui
JAJS BBOAA M PENAKTHPOBAHUS NIPOTDAMMEL H OMAGIHUKI, TIO-
3BOJAIONIHNE OPOrpaMMHCTY HCIIPARIATS OUIUOKKY B IPOTPaMMe B
HHTePAKTHBHOM peKHME.

Heropra cucremuaoro I10

Onepaunonusle cucteMul {OC). Ilepenie repcun OC nosasw-
AuCE emle Ha IBM mTOpOre NOKONEHMS, HO MACCOBOE PACIIPO-
CTPpaHeHHe OlepaAllHOHHEIE CHCTEMEI HOJAYYAKYT, HAUMHAA ¢ Ma-
IIIH TPeTEErO MOKONCHHA.

OcmpoBHada npoGaema, KOTOPYIO peany paspaboryrkn OC —
nopuimeHne shdexrusHocTd paborTel xoMuoorepa. Ha nepBrIX
JBM npomeccop — 0CHOBHOE BBIYMCIANTEJNBHOE YCTPOHCTBO —
HepeAro DoMblle IpPOCTAHBAMN, YeM pafoTan BO BpeMHA BbINOJIHe-
HUA TporpaMMil. Takoe IPOUCXOLHAI0, eclH BRIIOJHIeMAas IIpo-
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rpaMmMa 4acTo ofparmarace K BEeIIHEM VCTPOMCTBAM: BBOLA, BLI-
BOOA, BHeIHel mamMaTtn. Hexo B TOM, ITO 3TH YCTpoicTBa pado-
TRIOT B TBICHYHM PA3 MEAAcHHEe IPOILeccopa,

OnepanuoHHad CHCTEMa IO3BOJNAET DPEAsM30BATH MHOTOIPO-
I'PAMMHEBIA pPeXKMM paboThl KOMIIBIOTEPA, IIPH KOTOPOM B COCTO-
HMH BEINOAHEHHUS HAXOAATCSI OJHOBPEMEHHO HECKOJABKO Ipo-
rpamMMm. Koraa ozua mporpaMMa obpaltjaeTcs K BHeIIHEeMY VCTPOR-
CTBY, OPOIeccop NpephIiBaeT padoTy ¢ Hel (BHeIIHee VCTPOMCTBO
npozomKaer pabory 6es y4acTUs NPOIeccopal H TepeXofuT X 0b-
paboTKe Ipyrod rporpaMmbl. 34TEM HODOIECCOD MOMKET IpepBaTh
paboTty co BTOpOH HpOFPAMMON # IPOJOMIKUTE BRIIOJIEHEHHAE Hep-
Boi. TakumM o0pazoM, HeCKOABKQ IPOrpaMM <BhICTPAHBAETCH B
ouepelb» K npoueccopy, a OC ynparaser obciny:XKuBanueM 5TOMH
ouepenu. TouEo Tak e OC yupasasger obcayKHBaHHeM ouepeqn
K BHELIHHM VCTPOHCTBAM, HANPHMED K HPMITEDY., ¥IIpaBASIOT
OC u ouepeasio K cpegetsaM 1I0: Tpancnaropam, 6nbnuorekaM,
NPORJAAAHEIM NDPOUPaMMaM M IIp. Ynpasaenue pecypcamu IBM —
Mo nepsas PYHKUUA ONepAyUCHHLLY CUCMEM,

C noasnenneM CHCTeM KOJIEKTHEHOTO NOAB3OBanna JBM ome-
PALtMOHHEIE CHCTEMEBI CTAMH INOAHEPHKHBATL MHOIMOIMONbL30BATEND-
CKHH perxuM paboTel. B Tanux cueremax ¢ ogHoil 3BM  oznospe-
MeHHO0 patoTaloT MHOKECTBO JIOZEH Jepes TePMHHAIbHEIE YCTPO-
cTBA: KIABMATYPY u pucinei. OC ofecnevusaem pexum duaroza
C NOALIVGAMERAMU — UHMEPAKMUBHBIL pexcum obwyeruq. Ilpm
OTOM ¥V KaMIOTO NOJL30BATEIA (IIPOTPaMMICTA) CORJAETCH BIEYAT-
JIeHVIe, MTC OH padoTaeT ¢ KOMILIOTEPOM OANH Ha OXHH.

Eie ogzoit Bax#Hon GyEkoue OC crana opraEnsauusa pato-
el ¢ Qainamu. Ha DBM Tperbero noxoneHus DOABHUINChE MAT-
HATHEIE JUCKH, Ha KOTOPHX WH(GODMANA XPAHATCH B (hailnopolt
bopne. Palinosan cucmema — amo xomnonerma OC, pabomaro-
Wan ¢ pataamu,

OnepannoEHEIe crcTeMEl COBPeMeHHEIX IIK Tax:Ke BRIIOTEA-
107 Bee 9TH PyHRIuH. OTauyuuTensEOH 0cofeHHOCTLIO HX OT IIep-
BeIX OC sBaAgeTcda Ipy:KeCTBeHHBIH rpaduvecKHi HMHTepdelic.
A B mociezHee BpeMs — IOAAEPKKA CETEBOTO pexuMa paboTh
Ka¥ B JIOKAJNLHLIX, TAK U E M0oBanbHBEIX cerdx.

CepBucanie nporpammel. dror Tun [10 BosHEKaeT ¥ pasBURa-
eTcHa B 3MOXY LePCOHANLHERIX KOMILKTepoB. Cofa BXOAAT pas-
HOOGpaSHEle YTHINTEI, AHTHBHPYCHBIE NPOTrpaMMEI, HPOTpaM-
MEI-APXABATOPEI.

Ymuauma — sro Hefonbmas OporpaMma, BLHINOAHAOIIAA
nelCTBHA, HaIpaBldeHHble HA YaydmmeEne paboThl KOMIBIOTEPA.
Hanpumep, nporpamMmma BOCCTAHOBAEHAS OIIMO0YHO yAadeHEBIX
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dailnoe, nporpaMMa o0CHAYKHBAHMA JKECTKOI'0 JUCKA! MedeHH,
nedhparMenTaIllIH U T. X.

KoMNEOTEPHEM BAPYCOM ABJAETCH IpOrpaMMa, cllocofHas
BHeAPATLCA B Apyrue NporpaMMel. IIporpaMMEL-BHpYChl BRHIIION-
HAIOT HeeaTeJbHble, I JAKe ONACHBIe XeHCTBHA AA7 padoThH
KOMIBIcTEpA: paspyiianT GalmoBnie CTPYKTVPLI, <3ACOPAIOT»
AKCKY, H JasKe BEIBOLAT H3 CTPOA VCTPOHCTEAR KOMIIBIOTepa, [na
JAIIHTS 0T BHPYCOBE HCHOABIVIOTCH CIIeIHAIUSHPOBAHHBIE CH-
mueupycrvie npozpammet (apTuBRpyc Racnepckora AVP, Nor-
ton Antivirus u T.1.).

IlorpedEocTb B npozpammex-apruéamoepax NepeoHAYaJbHO
Bozapkana B 80-90-x romax XX Bexa B CBA3H ¢ HeOOILIIHME
HHOOPMALHOHER MY ¢0beMaMi yeTPOHCTE BHAINHEN IAMATH —
MATHATHEIX gHCKOB. llporpamma-apxmsarop (WinRaR, ZipMa-
gic 1 AP.) JO3JBONZET COKPATHETE 00beM Qailna B HeCKOIDKO DPA3
Oe3 noTepH copepmxalieiics B HeM HEGopManum. B nocrepmee
ppeMd Ooapuloe SHAYE€HHe OPHOCPENIO MCIOXL3OBAHHE apXUBH-
POBAEHEIX GaliIoR B COTEBHX TEXHOJNOrMHAX: PMEKTPOHHOH HOY-
re, PAHI0OBLIE apxuBax — FTP-cayxbe HaTepreTA.

Heropua apurknagnaoero 110

MmerHe 6narogapsa atomy THny 110 nepcoHanbHLIE KOMIBKY-
Tepbl NOXVYHEAH IIHPOKOE PacipocTpaHeHHe B GONLIIHHCTEE 00-
JacTell feATeNbHOCTH YeI0BeKa: MeAHIIEHe, 3ROHOMUKE, 06paso-
BaHWUH, AeJONPOH3BOACTRE, TOPIOBIE U Jajke B OBITY.

CaMbIM MACCOBRIM COPOCOM CPERH NIDUKAAAERX IpOrpamMMm
HOAB3YIOTCH, KOHEYHO, MEKCMOEBLE PEJAKMOPh 1 MEKCMOEHE
npoyeccopn (Aanpumep, MS Word)., Yurmu B npouinoe nuimyiae
ManIMEKK. [lepcoHanbHEIR KOMIIBIOTED, OCHAIEHHKIH TEKCTOBLIM
PEAAKTOPOM, K TIPHHTEP CTAJAH OCHOBHRIMM HHCTDYMEHTAMH LA
cozAaIna Mo0BIX TEeKCTOBBIX MOKYMEHTOB.

B 1979 rogy 6511 coznan neperid mabauinbii npoyeccop —
anexTpoEHaA TaObnmua VisiCalc, craemas caMoil nonyaapHOH
IpOrpaMMONH B cpefe UpeAUpHHUMAaTeNel, MCHeRxepoB U OyX-
raxrepos, Maesa sneKTpoHHOM TaOmunbl NpmHaanexana JaHy
Bpunkansy — cryjeHTy lapBapickol Imkoael OusHeca, Hagn-
HadA ¢ 30-X roaos rabAMYHbIE NDPOMECCODBI BXOAAT B YHCIQ JIHIH-
PYOLIHKX KATEropH# (IporpaMMEoro cbecnedeHus,

B xoHue 7T0-x — navane 80-x rofgos XX BeKa nosaBHUIINCE OED-
Bble KOMMEpYeCKHMEe CHCMEeMBL YnpadeneHui Gazami daHHbix
(CYBA) -- nporpaMMmpoe ofecneuenue, KOTopoe IOZBOIAET
IONB3ICBATENAM CO3LABaTh 11 O6GCAYKHEATh KOMNLIOTEPHYIC 623y
JaHHHEX, a TAK)Ke yOpasIiaTe AOCTYNOM K Hel. B zaBHcumMocTH
oT oGnacTH NpHMeHeENa PasInyaloT:
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¢ gacronbHsle CYBI (Access, FoxPro, Paradox u T. 8.}
npefHasEaYeHHble A paboril ¢ HefoxpmmuMB GazaMKi
AAHHEBIX, XPaHAIRAMACA HA JOKAAPHEIX guckax IR una B
HeOOJMBIUIHX JOKANLHBIX CETAX;

o CYB/L cepeeproro tTuna (Oracle, SQL Server, Informix u
T. Z.), OPUEHTHPOEAHERIEe HA pafoTy ¢ OONBIIHMH GazaMu
TaHHEIX, DACIO/IOMEeEHRIME Ha KOMOBIOTEPAX-CEpREpax.

B nacToaniee speMs BCe Yalle IPUXOINTCA 0DpadaTLIBaTs MH-
opmanuio (BHAg0, 3BYK, AHEMALIRIO)}, KOTOPYX HEBO3MOIKHO
XPAHATE B TPAAHLHOHHBEIX Dasax JaHHEIX., Jasmine asadercsa
nepsoil B mupe CYD/l, opreETHpOoBaHHOH Ha paspalorky Oas
LaHHBIX, XPAHAUITHX MYILTHMeAHHHEYK HH(ODPMAIIWIO.

Inexmponnbil ofuc — B Ioc/Ie Hee BpEMA IaCT0O HCIOAb3Ye-
noe noHdarre, OORIYHO NoJ 3THM IOHMMAIOT TAKOM MeTOI Befe-
HES AeJ0NPOH3BOACTEA, NPH KOTOPOM BCK HUDPKYIHDYIOLIVIO
HEhopMannw ob6pabaTeIBAT SJIEKTPOHHEIM COOCODOM C IIOMO-
INEK) OINpPeAeNeHHBIX TeXHEHYeCKHX CPeACTB H IIPOrPaMMHOTC
obecriedeEnsa, TakHM TpPOrpPaMMHBIM ol0cCnedeHNeM ABJIAKTCH
URMEZPUPOBAHHbIE NAKEMb:, BEIIUaOIIHe HAGOD npusoxe-
HHH, KAKJDE I3 KOTOPLIX OPUMEeHTHPOBAHO Ha BRIIONHEHKe oNpe-
AeJeHHBIX (IYHKRIMI, CO3fNaEMe JLOKYMEHTOB ONpPeReNeHHOTO
THHa (TeXKCTOBEIX JOKYMEHTOB, 3NMeXTPOHHLIX TaGaHL H T. X.).
B nponecce paboTH MoOMKeT NMPONCXOANTE ofMeH nrdopmariei
MEMKIY JAOKYMEHTAMH, CO3J4BATLCA COCTABHEIE IOKYMEHTHL,
BRJIIOFAIOOINE B cefA o0beKTEl PA3HEIX THAIIOB (TEKCT, PECYHKH,
JTCKTPOHHEIE TADARLE).

MIzpoxc HCIOAL3YEMBIM CETOZHSA HMHTErpHPOBAHHBIM MaKe-
ToM ABiAserca odimcHas cucrema Microsoft Office, GazoBmMU
KOMIOHEHTAMH KOTOPOH NPUHATO CIATATE TEKCTOBEIH pPeJaKToOD
MS Word u rabauunsiii npoueccop MS Excel. B cocrar nakera
Takxe BraAryeHsl CYBI MS Access, cicTeMa IOATOTOBKH Ipe-
3enTanui MS PowerPoint, oporpaMya o0MeHa NOYTOBEIMH c00G-
mennaMn Outlook Express m Web-6payasep Internet Explorer.

B 90-e roast XX Bexa NOABIHETCH TEPMHH MYAbMuMedud,
OTHOCHNIUHICA K TAKMM BHAAM HEQOpPMaLKMK, KaXK BHALO U 3BVK.
Jra xpadenng MyaLTRMenua Gainoe rpebyiorea boasnue obke-
MEI EHelllHeN nmamatu IIK, ara obpaboTen — Gonprume mpolec-
COpHKe MoigHocTH. Co3garue O0BLeMHOro PpealHCTHIeCKOIO
H3obpaskenna ofecneyHBaeTcd COBPEeMEHEBIMH BHIEOKAPTaMi,
obpadoTra 3BYKa — 3BYKOBOH KapToi. IloaABAAIOTC IPOrPAMMBI
PeoAKTHPOBAHMA M MOHTAXKA 3BVKA M BIJAeO, IPeIHASHaUEHHbIE
Ans npodeccHOHANOB B o0nacTH MyswKM ¥ BHaeo. Hapany c
3THM CO3JAI0TCH NPOZPAMMbL-NPOUZPBLELMELL MYyAbIMUMEILA
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gainoe (Windows Media Player, Real Media Player un ap.),
OPHEHTHPOBAHHEIE HA UIHPOKHH KpPYyT IIOJAb30BATENEH.

B 1991 roay corpyauuk JHeHenckoll nabopaTopun NpakTRIE-
ckoil dmauxnm Tam Bepuepe-JIlu paspalaTeiBaeT cucTeMy T'HIeD-
TeKCTOBBIX cTpaHuI, Internet, Hmony4MBINYID HasBaHHe World
Wide Web (WWW) — Beemupraa nayruna. Cosganue cober-
BeHHOII Web-cTpaHuubl U ONYOJIHKOBaHIE €€ B CETH IOH CHIY
MHOPHM I10JB30BaTeIAM, 0jarofaps CHeUUaNIBHLIM Rpozpam-
mam-xorcmpyxmopan Web-crmpanuy. Haubonee nonyaapHeim
cerogug aApasioTca Microsoft FrontPage, Bxopsimnuii B cocTas
naxera Microsoft Office, m Macromedia DreamWeaver., 3THMU
IIpOrpaMMaMH NOJAB3VIOTCA He TOJABKO MobHTenH, HO U npodec-
cuonannl Web-zusaiina.

Ipnkaagnoe IO cnremuansHOoro HasHauenua. JaHHBIN THO
IpPOrpaMMHOro obecrnedyeHusd CAVKUT HHGopMaTHU3anUM pasany-
HBIX NpodeccHOHAABHEIX 00aacTell AeATebHOCTH J0gen. Tpya-
HO AaTh MCYepnsiBajoliuil obaop ana aroil obmactu. Ceiivac
UpaKTHYeckd B moboil npodeccHl, CBA3aHHON ¢ 06padoTKoil HH-
doprManny, CyLIeCTBYeT CcBOoE€ chenmanuzupopaHHoe 10, ceom
CpeJCTBAa UH{POPMALMOHHEIX TeXHOJJOI'HI.

= HudopMalHOHHAA TEXHOJOTHA — COBOKYIIHOCTD
m}w;.f MACCOBHIX CII0cOHOB 1 MPHEeMOB HAKOILJIEHHA,
4 ' ©}  mepeaady ¥ obpafoTKy undoOpMALUH C
h%_ HCIOJL30BAHHEM COBPEMEHHBIX TeXHHYECKHX U
NpOrpaMMHBIX CPelCTB.

HET u ux npunoxetns

B nmocieanee BpeMa B ynoTpedneHie BOMIEN TePMHH «MHGDOP-
MAaIMOHHO-KOMMYHHKAaLHoHHBe TexHonorun» — HKT. Pacemor-
PUM JNHIIE HEKOTOPRIE TpHMepHl NpodeccHOHATLHOIC HCIIONE-
soeannga UKT.

TexHoMOTHH MOATNOTORKH JOKYMeHTOB. J1o6aa genosasa chepa
CBA3AHA ¢ IMOATOTOBKOM Pa3JHMYHON ACKYMEHTAIlUU: OTYETHOIX,
HAYYHOH, CIIpaBOYHOM, COMPOBOAMTENLHON, GHHAHCOBOH M T. A.
CeroHa NGAroTCBKA NOKYMEHTa JIOO0H CI0KHOCTR HeMLICIHMA
fe3 DpuMeHeHUA KOMIbIOTEpa.

HnA DOATOTOBKH TeKCTOBBIX MOKYMEHTOB HCIOJIB3YIOTCH
TEKCTOBHIE NPOIECCOPHI, KOTOPLIe NPOLLAM NYTh PA3BUTHUA OT
NPOCTENHIINX pedaxmoposé, He AAIOMHX BOSMOMHOCThL Aaxe
($OPMATHPOBATE TEKCT JI0 MEKCMO8bX NPoYeccopos, NO3BONA-
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IOLINX CO3AaBATh AOKYMEHTERI, BKJAKYAIOUIHe B cefa He TONBKO
TEKCT, HO U Tabauubl, pucyHky. HHdopMallHoHHEle TEXHOIO-
FHH, CBX3aHHBIE C CO3JAHHEM TeKCTOBBIX AOKYMEHTOB, IIHPOKO
HCHOJb3YIOTCH B NOJHIpaM4YecKOM NPOMBIIIJIEHHOCTH. TaM
IOJAYIHIH PACIpOCTPaHeHHMEe U3damenborue cucmemui (Hanpu-
mep, Page Maker), nossoaarinne Co30aBATh MAKETHl JIeJATHBIX
uzgaauil (raser, XXYpHAJNOB, KHUT).

Bonsmyw poip B ABTOMATH3ALIME ITOATOTOBKH GHHAHCOBLIX
JACKYMEHTOB CBIPPATH aneKmporHbie mabnuyvi. Ilepsada sinexT-
poHHag rtabauna nox uaspaaueM VisiCale (Visible Calculator —
<BHANMEIH KaJbKYJIATOP»), co3fadHad pHuenom BpHKINHOM,
noasustacek B 1979 rogy. Paxkrudecku B 80-X rogax OpolLIoro
CTOJICTHA JEKTPOHHBIe TAOIHIB OLLIM JHAHPYVIOLIE KaTero-
pHel nporpaMMHoro obeciteyerud. Il ceiiyac oHH IMMPOKO TIPH-
MEHAKTCH.

B HacTosilee BpeMA B pUHaHCOBOH chepe Bee Hobille HCIIONb-
3YIOTCH byxzarmepexue cucmemwt (1C-6yxranrepuda u ap.). Hx
ITHPOKOe TPHMEeHeHNe 00BACHASTCH TeM, YTO ¢ IIOMONIBI0 TAKOH
CHCTEeMB! MOKHO He TOJBKO IIPON3BecTH (PHHAHCOBEIE pacydeThbl,
HO M HONYYIUTE OyMaKHBIE U dNeKTPOHHBIe KOMHN TaKHX JOKY-
MEHTOB, KaKk GHHAHCOBLIH OTYeT, pacyeT 3apaboTHOH NAATH H
Ap. SAeKTPOBHLIE KONUM MOPYT OBITEH OTHIPABAEHLI ¢ IOMOMIILIO
CeTeBBblX TeXHOJOTHI B IPOBEPAIIIVIO OPraHU3aliHi0, HallpHMep
B HAJIOTOBYIO HHCIOEKILHIO.

Ina DOATOTORKH HayYHBIX JOKYMEHTOR, COJepEaAlllNX MaTe-
MaTH4YeCKHe pacueThl, MCIOALIVIOTCI MamemMamuiecKe naKe-
mut npozpamm (MathCAD, Maple u nip.). CoBpemeHnsle MaTe-
MAaTHYCCKHE IMAaKeThl MO3BOJAIT CO3AABATE JOKYMEHTH, COBME-
LIAKOINAE TeKCT ¢ MATEMATHYECKHME PACIETAMH H YePTeHaMK,
C moMOUIBIO TAKOI'C AOKYMEHTA MOXXHO MOJAYYATH Pe3yJbTATH
PacdeToB ANA PASHBIX MCXOAHEIX AaHHLEIX, A3MeHAdA UX Helo-
CPeACTEEHHO B TEKCTE JOKYMEHTA. BOJBLIIHMHECTBO MATEeMATHYE-
CKMX CHCTEeM, HCONE3YEeMEBIX CerofHd, ObIN0 CO3LaHO ellle B Ce-
peanne 80-xX rogoB NpoLLIOro CTONETUA, T. €. BMecTe ¢ [IoABJe-
HHeM IepcOHaNBHBIX KOMNOLIOTepoB. HOBBle BepcHMH 3THX
CHCTEM BKJAKYAIOT B cedA HOBEIe BOSMOKHOCTH, HAIPHMEp HC-
[IONBb30BaHIE CeTeBhIX TeXHOJAOTHH: OpraHH3alUK JOCTYHOA K
pecypcaM cetnt UHTepHeT BO Bpema paGoTel B cpefie MaTeMaTH-
4eCKOoroQ IaKeTa.

HET g ynpasieany npeapusatieM. 3hdeKTHBHOCTE paboThl
KOMIIAHHH (DPOM3BOACTBEHHOM, TOProBoi, OMHAHCOBOR M mp.)
3aBHCHT OT TOI'0, KAK OPraHU30BaHK XpaHeHne, cOop, obMeH, 06-
paborka u zamura uHGopmannu. na peureHudA 3TUX npobaem
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yike GoJiee ABAALIATH JIET HA3AK CTAJH BEeAPATHCA aémomamit-
suposannvie cucmembi ynpasnenusr (ACY).

B HacroAllee BpeMA B 3T0H o0macTil npousonnan HonkIlte Mne-
pemennl. Knaccuyeckaa ACY Briroyaer B ceba cucremy cOopa
nugopMmanyuy, 6azy NaHHHIX, CHCcTEeMY 06paloTRH M AHAJAN3A MH-
opMmanun, cucTeMy GOPMHUPOBAHHA BEIXOAHOM HHGpOpMAaIHH.
Bnok 06pafoTKH H aHATH3a HHPOPMALINK SBIAETCHA LEeHTPAlb-
HeIM. Ero pabora oCHOBaHA HA 3KOHOMHKO-MATEMATHYSCKONW MO-
aeny npeanpuAaTud. OH pelllaerT 3ajayd NPOrHO3UPOBAHHA Aes-
TeJBHOCTH KOMIIAHAH HAa OCHOBE {MUHAHCORBO-OYXIalTePCKHUX
pacqeToB, PearupoBaHUsA Ha HelpeABHUJeHHBIe CHTYALHH, T. €.
OKa3bIBAeT IOMOUIL B NIPHHATHY YIpaBJeHYeCKHX pelleHHH,

Kak npasuno, ACY paGomaiom na 0ase ROKAALHOL cemu
npednpuamus, 4ro 00ecredUBaeT OIePATHBHOCT: M I'HOKOCTL B
OPHHATHE pelnenuil. C pasBHTHeM riaodailbHBIX ceTeil MOABH-
Aack KoMmyHuKkayuonnas mexrnonozus Intranet, xoropyio Ha-
3BIBAIOT KOPNOpaTHBHOI nayTuHo#. Intranet obecmeynpaer uH-
opMaIIIOHHOE B3aRMOAEHCTBIE MEXKIY OTASAbHRIMH COTPYAHH-
KaMH H [IoApasiegeHHAMY KOMIIAHUH, a TaKKe ee OTAaJleHHEIMU
BHEIDTHHMH NapTHepaMu. Intranet nnomMoraet riofgaep:xuBaTh ome-
PATHBHYIO CBA3hL LEHTPANBHOI0O oilica ¢ KOMMEPUYECKNMM pea-
CTABHTEALCTBAMM KOMNAHHH, KOTOpPble O0OBIYHO pacnoJaraiTcs
JajJeKo Apyr OoT Apyra.

HEKT B npoexkTHOl fearenerocTH. UHpoOpMaTH3anmusa npous-
BeJI4 Ha CBeT ellle OJHY BAXHYIO TEXHOJIOTHI) — CUCMeEMbi A6Mmo-
mMamuIupoeannozo npoexmuposanun (CAIP),

IlpoexTipoBaliie BKAKOYALT B ceda co3panMe 3CKHU30B, YepTe-
JKel, IPOHIBOACTBO SKOHOMHYECKUX M TeXHHYeCKHX pacdeTos,
paboTy ¢ JOKYMEeHTalHel,

Cyvmectyior CAIIPH ABYX BH0B! HepTexkibie U CIeLiKaLH-
snpoBaHHule. YeprexHrle CAIIPH yHHBEPCAZIBHE! ¥ TIO3BOASIOT
BLINMOJIHUTL CJAOMKHBIE 4YepTeKH B Jd0Doll chepe TeXHUUECKOTO
npoeKkTupopaiusa (AutoCad). Cnenuanuasuporannasa CAIIP, na-
OpHMep HA NPOeKTHPOBAHME JKHJLIX 3AaHUM, COAep:KAT B Oade
JaHHBIX BCe HeoOXOqHMEIe CBeJeHHA O CTPOHTEeJbHHEX MATEpPHAa-
Jax, 0 CTAaHJAAPTHBIX CTPOHTENBHREX KOHCTDYKINAX, GyHIaMeH-
Tax. VHKeHep-MpOeKTHPOBUINK €O371aeT 4YepPTe:KH, IPOU3BOIHUT
TEXHHKO-JKOHOMHYECKHE pacyeTsl ¢ HCHOJAB30BAHHEM TAKUX CU-
creM. IIpH 9TOM HOBBIII&eTCA NMPOM3BOZUTEABHOCTH TPYA2 KOH-
CTPYKTOpPA, KadecTBO Yeprerkeil ¥ pacuerdelX pador.

IeoundgopmMaunonusie cucTemsl. ['eonHGPOpPMallMOEHBIE CHC-
reMBl ('HC) xpaHAaT AaHHEIe, IPHBA3AHHKE K reorpapHueckoil
KapTe MecTHOCTH (pajioHa, ropopa, crpaubl). HanpuMep, MyHH-



& 47, Uctopusa nporpaMmyoro obecnevennn u KT 285

nunanbHaa ['MC cogepur B cBOMX 0asaxX AaHHBIX MH(QpOpMA-
LHI0, HeOOXOAUMYIO JJS BCeX CAyX0, MOAAepKUBAKIIAX HH3-
HeJeATeJbHOCTh M'OpoAaA: OPOJACKHX BJacTel, 9HePreTHKOB, CBA-
3HCTOB, MeTUINHCKNX cay:K0, MIIULNU, NOXKAPHOR CAYKOBI H
np. Bea sra pasHopoaHaa HHGOPMALMA IIPUBASAHA K KapTe ro-
pona. Ucnonezosarne 'HC noMoraeT COOTBETCTBYIOLIHM CIYK-
faM ONepATHBHO PearHpPOBATDh Ha Ype3BEIYAHHBIe CHTYAlLMHA: CTH-
XMilHEle GefCTRIA, SKOJOrHYecKHe KaTacTpodbl, TeXHONOrHYe-
CKHe ABAPHH H IIP.

HEKT B o6pazosannn. B Hallle BpeMa oT ypoBHA 06pasoBanHoO-
CTH JI0AeH CyIIecTBeHHO 3aBHCUT YpPOBeHb PA3BHTHH CTDaHBI,
KadyeCTBO KH3HHA ee Hace/eHHA. TpeboBanua K KayecTBy 0bpazo-
BAHHA NOCTOAHHO pacTyT. Craptble, TPagNUMOHHLIC MeTOIBI 00Y-
YeHMA YKe He VCIeBalT 3a 3THMHM TpebopaHuaMuU. BosHukaer
oueBnaHoe nporueopeune. Henonszoparne HKT E obpasoBanun
MOJKeT IIOMOYB B paspellleHHH 3TOro NpOTHBOpPEYnRH.

TexHonorun oGyyeHNA Majo H3MEeHHMIHNCH 3a nocaegame 100
ner. lloka, B OCHOBHOM, HeHCTBYET MeTO/l KOJJIEKTHBHOTO 00yde-
HudA. He Bcerga Taxol coocod obyueHHA faeT BRICOKMe pe3yabTa-
Tel. IIpMuYMHA 3aKA04YaeTca B pa3HOM YPOBHe CII0CcobHOCTell pas-
HBIX Y9eHHKOB. YUYHTeNd XOpOoIlo IOHMMAIOT, YTO Heodxoaum
UHANBUAYAJALHEH TOAX0A B pabore ¢ ydailmEMHCcA. PelleHuio
J3TOH Npo0JeMBl MOXKET IIOMOYL HCIIOABR0BAHHE B ITpoltecce oby-
YeHHIA cHenHaNbHLIX OporpammM (00yYamwInMX, KOHTDOJHDYIO-
IONX, TPEHANKEPHBIX ¥ T. 1.), BXOAAIIUX B COCTAB IAEKMPOHNKO-
20 ywebnuxa.

O6yuenne — 9T0 MPOLIECC HOMYUYSHAA 3HaHNH. TpaguuHOHHEIN
HCTOYHHK 3HAHUH — y4eOHUK orpaHHyeH B CBOUX HHPOPMATHOH-
HBIX BO3MOKHOCTAX. O0yuaroimMea Ha Ja000H crymeHH obpaso-
BaHUA Becerga TpeboBanluch AONOJMHHTENIbHBIC HCTOUHNKU HEQOD-
Maupu: 6ubanorexn, MyseHd, apxuBbl U np. B ToM OTHOIUEHUH
JKHTeNMH KPYIEBX ropoaoB HaXomATcA B 6ojiee OMaronpHATHBIX
VCJOBHAX, YeM CeJbCKHe MKHTeJH. 3Jech MOXKHO IMOBOPHTH O CY-
INSCTBOBAHUM UHPOPMAYUOHHO20 HepasdeHcmea. Penmuts 3Ty
npobaeMy IIOMOMXKeT MIHPOKOe HCIIOAB30BAHNE B 00yueHHN uxdop-
MayUOHNHBIX pecypcoe Humeprnema. B YacTHOCTH, CReyuarusu-
POSBAKHBIX NOPpMAR0s yiefnol unpopmayul.

Eme oxHa npoGnemMa crcTeMnl 05pasoBaHUA CEA3AHA ¢ Hepas-
HEIMH BOSMOXKHOCTAMU II0AYYEHHAA KaveCcTBeHHOro 0HpasoBaHna
H3-3a reorpadpmaeckKod OTZANEeHHOCTH OT 00pa3oBaTeIbHEX 1IeH-
Tpos. Hanpumep, gig xutens Axyruu npobreMaTHYHO IOAY-
YHUTh TUMAOM IPeCTHKHOIO MOCKOBCKOIO By2a. B pelleENH aTOR
npobiieMBl Ha ITIOMOIIb NPHXOAUT HOBaR dopMa obyuenua — duc-
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maKylionKoe obpazoeaniie, peajH3alMd KOTODPOTO CcTana BO3-
MOX(Ha ONarojaps pASBUTHI0 KOMILIOTEPHBIX CeTeH.

JHcTaAIHOHHOe 00pasoBaHMe NPHXONHT Ha CMeHY CcTapoH
dopmMe saouHoro ofpasoBaHNS, IpH KOTOpPOR Bech MHGOPMAIIH-
OHHGLIIT o6MeH NMPOHCXOAHA B MHChMeHHOM BHe Yepes NOUTOBYIO
cBA3b. CeTeBoe AUCTAHIHOHHOEe 00pasoBaHHE NO3BOJACT BeCTH
ofydeHHe B peilMe peaNbHOro BpemeHu. (0yyaeMEle MOTYT He
TOJBKG YHTATHh YueOHLIE MaTepuan, HO U BHAeTE M CARIIATH
JeKIHMH KPYINHBIX VYeHBIX, CIABATH PK3aMeHL! B NIPAMOM KOH-
TAKTe ¢ DK3aMelaATopOM.,

“%% KopoTko 0 TMaBHOM

et A et -

IIporpaMmMuEOe oDecnevdeHe KOMOBIOTEPA BKIOHaeT B ce6sx cu-
creMuoe 10, npurxnaauoe 110 1 cHCTeMEI IpOrpaMMHADOBAHHAS.,

Heropudecku mepBolM BugoM IIO cranu cucreMel Nporpam-
MHPOBAHHUA,

Aapo cucremuoro II0 — cnepanuoHHEIE CHCTEMEBI, 3apOAR-
AHCh B MepHoj BTOPOro noxojgenus 9BM, Ho pacnpocrpaHeHue
MOJYYNAIN, HAYHHAA ¢ TPETHEro IIOKOJIeHHA.

CepBHCHBIE NPOrpaMME! (VTHAATEI, APXABATOPEI, AHTUBUPYC-
Hble TIPOrpaMMBI) MOJYYHAN PACpPOCTpPaHeHHe Ha IepCOHAb-
HBIX KOMOLIOTEpaX.

IlpuknagHoe NporpaMMHEOe ofecneyenne o0LIero HasHaYeHHA
PA3BHBAJGChL OT BHEAPEeHUsT OTASJLHLIX NporpaMM {(TeKCTOBBEIX
penaKkToOpoB, TAOAMUHEIX npoueccopos, C¥YBI u np.) g0 UHTEr-
PHPOBAHHBIX CHCTEM — OGQUHCHBIX TAKeTOB.

HudopMaumoHHad TeXHONOTHA — COBOKYIHOCTH MAacCOBBIX
crocof0B U IIPHeMOB HAKOILIeHHHA, Iepejaduld M o6paboTkM HH-
hopMaAnUE ¢ HCIOAL3IOBAHWEM COBPeMEHHHEX TeXHWYECKHX N
NporpaMMHBIX CPeACTB,

HudopMalMoHHO-KOMMYHUKaIoHHEle TexHonorun (HUKT)
B HACTOANIee BpeMA HCIOMBLIVIOTCH B GoapmIMHCTBe npodeccHo-
HaABHBIX 00JacTeli, cBA3AHHHX ¢ oOpaboTKOH MHpOpMALNH, B
TOM YHCIe BCe IIMpe NPHMeHAIOTCA B 00pa3oBaHHH,

Bonpocs! u 3a0aHus

C e bl

1. KakoBa cTpyKkTypa IporpaMMHOrC odeclledeHHA COBPEMEHHOrO
KOMIbIoTepa?

2. [loyemy nmepBEIMU Hoak3oBaTesamMy IBM crann nporpaMMucTeI?
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3. Korga Ha4yanoce pacnpocTpaHeHWe ollepaudoHHLIX cucreM? C yem
3TC CBASAHO?

4. Kakue eupgsl nporpamy, kpome OC, oTHocaATcA K cucreMHoMy (107

5. Kak knaccuuoupyercd npuraagioe I107

6. IlepeyncauTe CCHOBHEIE BUAEI NPUKJIAZHBIX IporpaMM ofuiero Ha-
3HAYeHMd U HA30BHTe HHGOpPMAalHOHHBIE 3a7avyll, KOTODHIE pelia-
HOTCH ¢ HX TMOMOIREIO.

7. [Ipupegure NpuMepel NpoecCHOHANBHOMNO HCNIOILIOBAHMA NPHU-
KIAATHLIX NIPOTPaMM.

8. HazoBure dopMbl ncnoarssoBanna HET, ¢ koropsIiMH BaM Ipuxoan-

JIOCh HMeTh Aeli0 B wixone, Kakol s¢gwpeKT OT UX HMCUONBIOBAHHA
BEl MOJYKeTe OTMETHTL?

- WHpopmalnoHHbie

§ 48 § pecypchl
COBPEMEHHOro OGU.I,ECTBa

Ocrnosnete memvt napazpada:
= NOHAMUE UHPOPMAUUOHHBIX PecypCos;
8 HAULOHAARbHBIE UHDOPMAUUONRNBLIE PeCYPChL;
m GUObL HQUUORAALHBLIX UHGOPMAULOHHBIX PECypros.

HoratTne HHPOPMATHOHHALIX pecypcoB

Pecypc — 270 3anac MM HCTOMHUK HEKOTOPBIX cpexcTs. Bea-
Koe 00UIecTBO HMeeT onpeleseHHbIe PecypceH, HeoDXoAuMEble I8
ero JHH3HeAeATeNbHOCTH. TpagHUMOHHLBIME BUZAMH 00LLIECTBEH-
HBEIX PeCYPCOB HBIAIOTCH MAaTepRAJbHLIe, ChIphepbie (IIPHPOA-
HLle), DPHCPTeTHYECKHE, TPYJOBHe, PUHAHCOBBIE pecypcHl. B Zo-
IIOJHEHHE K 3TOMY, OAHHM U3 BaXKHeHIINX BUAOB PecyPCOB COBpe-
MEHHOrO o0OllecTBa SBIAITCA UMNQOPMAYUOHNHBLE pecypcw.
K nundopManuoHHBIM pecypcaM YMECTHO OTHECTH BCe HAYYHO-TeX-
HHYeCKHe GHAHITHA, NPON3BeNeHHA JAHTePATYPR H HCKYCCTBA.

i, ~ AHGOPMANHOMHELIe PECYPCsl — 9TO 3HAHHS,

| 5»}‘; '? WJeH YeNIoBEYecTBa N YKA3aHNA II0 UX
Fgp) Ppeajuzanuy, 3apUKcCHpoBaHHEe B JI000H dopmMe,
e, Ha Jio60M HocHTene nNHGOpPMaALKHU.




288 Fnaea 7. MaOpMaALUOHHEDIE TEXHONOTAN W 00LLECTBD

Mexay HHPOPMAIMOHHBEIME pPecypcaMi M BCAKHMH HHBIMH
CYHIECTBYET BAXKHOE PAas/IHdle: 8CAKULL pecypc, KpoMe uHpopMa-
UUOHHO20, NOCRE €20 UCROADIOBAHUA UcYe3dem (Hanpumep, HUC-
CAKAIOT HehTAHBIE MECTOPMKISHHA, PACXOAVIOTCA (DHHAHCOBLIE
pecypchl). HudopManoHHBIM pecypcoM MOXMKHO HOJIB30BATBCHA
MHOI'OKpPaTHo. KpoMe Tore, HCIOAB3OBaAHHe HH(OPMAIHOHHBIX
pecypcoB BaedeT 3a co0ol cO3JaHUe HOBLIX PeCcypcoB, B TOM YHC-
ne ¥ nHGOpMATHOHABIX. MHQOpMaIHOHHBIE PECYPCHL TeM DhICT-
pee pacTyT, uyeM OnIcTpee HX PacXoaYHOT.

Hanpnonaasnsie HHGOPMALUOHHEIE PeCcypesl

IIpuMesnTEeNLHO K OTAEALHOMY DOCYZApPCTBY T'OBOPAT O Ha-
YUOHANDHBIX UHGQOPMAYUOHRWXY pecypcax, BRJIKYAIOMIHNX
OHO/INOTeYHEIe M APXWBHBIE PeCYPCHl, HAYVYHO-TEXHHUICCKVIO
HHpOPpMAaL IO, OTPAC/HAeBYI0O HHPOpMALIUID, HHPOPMADHIO TOCY-
OApPCTBeHHBIX (BJAACTHRIX) CTPYKTYP, HAEQOPMaLHOHHBIE PECYp-
CHl COLMaNbLHON cdeprl K IP.

Buasl HauHoHANBHEIX HHPOPMAIIHOHHBIX PECYPCOB

OrpoMHEBIe HHGOPMAIIUOHHEBIE PECYPCHl CKPLITEL B 6ubauonte-
xax. Bubamoreynas cerp Poccru macumTeBaer 150 Tnicau 6ub-
nuorer. DuliaHorpaduueckad perdcTpaludsa U CTATHCTHYECKHEH
VUeT BRIXOOALIC B CTpaHe BCeH HMeYaTHOH NPOAYKIIMH OCYILeCT-
Bagerca PoccuicKoli KHMKHON manarod. Bubanoredsoe aeno B
MAaccoBOM IOpPAfKe IepeBOIUTCH HA WMCHOJB30BaHHe WHGoOpMa-
LHOHHBIX TeXHOJIOPHH! CO3JAKTCA 3JAeKTPOHHBIe KATaJIOTH, CIle-
INAaIH3HPOBaHHEIe (budanorpadhuueckne) Basur fanHeIX. B page
IeHTpaldbHEIX OubanmoTer chopMupoBaHbB COOCTBEHHLIE JIEKT-
pPOHEBIe HH(pOpMaLHOHHEIe pecypchl. Hadanacsa npouecc myban-
Kaouu aTHX pecypcos uepe3 HaTepHeT.

Apxuebi XpaHAT MAaTEpPHAIL, CBA3AHHLIEC C HCTOPHEH ¥ KYJb-
Typoil cTpalbl. Q0beME apXMBHEIX MAaTepPHAJJOB OrPOMHEI M Ha-
KAIlJIMBAIOTCA 3a4acTyio OblcTpee, YyeM HX ygaerca oOpabaThi-
BaTh., ApxHBHBIN GoH} Poccuiickoii Pepepanun exerogHo mno-
nonaHsiercs Ha 1,6 MJAH HOKYMeHTOB. B rocylapcTBeHHBIX
ApXWBaxX CO3JaHO M Hnoamep:kueaerca Oogee 400 bas sanmHELIX.

Bo BCex pa3BHTBHIX CTPAHAX CYIECTEYIOT CHOEIHAJIHIHPOBAH-
Hble WEeHMPbl HAYURO-MEXHUNECKOU UHPHOPMAYUL, BKIKYAIO-
[Iye cIenuallsupoBaHHbIe H3JAHWA, ITATEHTHBIE CAYKOLI H Ip.
ITpuMepoM TaKOro LeHTpa B Hameii crpale asagercis BUHHUTH
PAH — Bcepoccuiickuit RHCTHTYT HAVYHOH H TeXHHYeCcKOH HH-
dopmanuu Poccuiickoif akageMHH HayK. 9TOT HHQOPMAIHOH-
HBII 1eHTp reHepupyet 60—70% Bceil HayuHO-TeXHHYECKOH HH-
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dhopmannu B Poccun, MHpopmanua Takoro poga ¥acTo ABAAeTCA
JOPOroCTOAILINM TOBUPOM.

CBoH ompacniesvie uHGOPMAYLOHHbIE pecypPcbt UMEIOTCH ¥
1000 DPOMEILIJIEHHOH, COHANBLHON ¥ HHON ¢d)ephl 00IlecTBA.

Hugopmayuonnvie pecypcvi couilanbrot cgepvt CBA3AHEL
¢ o0pazoBaHMeM, MeIUIIHHOI, CHCTeMOH IeHCHOHHOro obecneye-
HHSA, CIVEKOAMH 3aHATOCTH, MENHIIHHCKOTO H COLHANBHOIO CTPa-
xopanua. HanpuMep, oCHOBY HH{OPMAIHOHHEIX PecypcoB B 06-
JACTH o0pasoBaHUA CocTABAAKT OubIUOTEKM BY30B — BBICHIHX
yueOHLIX 3aBefeHHH (YHHBEPCHTETOB, HHCTHTYTOR, aKaAeMUIT),
obuIuit GoHA KOTOPLIX cocraBaser bonee 300 MAH SK3eMIINAPOB.
Coszzana ¥ QyHKOHOHUPYeT QellepalbHAaa TeJeKOMMYHHKAIHOH-
HaA VHHBEpPCHUTeTCKad ceThk. B cetu MHTepHeT oTpakena HH]pOP-
MalpuA 0 DONLUIMHCTBE POCCHHCKHX BY30B.

CaepyeT OTMETHTB, 4YTO CerofHsa HHPOPMALMOHHLIE PECYPCHI
[0 CBO€H 3HAYHMOCTH COIIOCTABMMEI ¢ JPYIHMH pecypcaMH (mMare-
PHANBHBIMH, ChIPBEEBLIMI, SHEPreTHYeCKUME, PHHAHCOBEIMH). OO0
ITOM CBHAETEIBCTBYET TOT (PAKT, 4YTO OHH CTAHOBATCH TOBAPOM,
CTOMMOCTE KOTOPOrQ COINCGCTABMMA CO CTOHMMOCTBIO APYTHX pecyp-
coB. JIA pasBUTEIX CTPAH XapaKTepHO yBeJuueHHe obBbeMa mo-
TpeOIeHIA H3-3a pybexKa MpHpoaHBIX pecypcoB (ras, HedTh H 1Ip.)
B 0OMEH HA BKCHOPT CBOMX HHPOPMAINOHHLIX pPecypcoB (Hayd-
HO-TeXHHYECKHX 3HAHMI, HHQOPMALHOHHBEIX TEeXHOMOrU),

%% Kopotko o rnasrom

HEudopMannoHHBIE pecypChl — 3T0 3HAHHMA, HAEH YeloBe-
4ecTBa M YKA3AaHM N0 UX peausaliiul, 3aduKCHPOBAHHBIC B JIIO-
6oit dopme, Ha n1060M HOCHTeNe HH{POPMAIMH.

Beaxuil pecype, KpoMe HHPOPMALHOHHOIO, IOC/€ €rQ HCIOAb-
30BaHKA ncyesaeT, HHQOPMALNOHHEIM PeCYPCOM MOKHO NTONB30-
BATHLCA MHOI'CKPATHO,

K HaumvoHaJIbHBEIM HHPOPMAUHOHHEIM pecypcaM OTHOCHATCH:
(GoBaLl ONOTHOTEK K APXHUEBOB, IIEHTPLI HAYYHO-TEXHHYECKOH HH-
Jopmanyy, orpacieBble HHGQOPMALHOHHEIE pecypchl, HHOPMA-
LIHOHHBIE PecypChl CONHANBLHON cepsl, B ToM Uuciae cpephl 00-
pa3oBaHMA,

? Bonpocet 1 3adanus

1. B yeM OCHOBHOe OTAHYHe HH(POPMALHMOHHLEIX PECYPCOB OT MaTepH-
ANMBHEIX?
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2. [Iepeuyncaure OCHOBHBEIE BHALI HALMOHANBHBIX HHOMOPMAaLMOHHLIX
pecypcos.

3. HasosuTte, KaKUM¥ BUAAMY MUHPOPMALMOHHEIX DecypcoB BAM NIpPH-
XOAUTCA (HAM IIPUXOXKHIOCEH) NONB30OBATLCA.

E lNMpobnemb:

§ 49 i cpopmupoBaHus
! uHdopmaLuoHHoro obulecTsa

Ocnosnble memvr napazpaga.
% YN0 MAK0e UHPOPMAYUOHHOE 00uwecmEo;
S YMo MaKoe unPopMaAMmu3cyua;
ryeau unopmamusayuly;
d UHPOPMAUUOHNLIE NPECMYNACHUR U URPOPMALUORRAR
OeszonacHocms,;
¥ Mepbt 00eCneueHUA UHPOPMAUUORHOU DedonacHoCnu,

Yro Takoe vHbOpMADHOHHOE 00MECTBO

YenoBeuecKkoe o0ILECTBO BCTYIIAeT B MepPHON CBOerQ pasBU-
THA, KOTOPHI HA3LIBAIOT UHPOPMAUUORNBM 00Wecmeom,

I T e o - - LR T T L m— - 0o T e

B nuqmpmaununnum uﬁmec'rne
: OpeHMYIUeCTBeHHLIM BHAOM TPYAOBOH
| ReATeJbHOCTH AIOAeH CTaHeT HEQOPMAUMOHHAS
_;“E' " peATenbHOCTh. HHpoOpMaOyoHHLIE PECYPCH
Tsm’’ CTAHOBSITCA BAKHEHMINMMH U3 BCeX BHJOB
= pecypcOB, BAHAKINUME HA oflecTBEHHbIH

aporpecc.

CpeacrsaMiz HHGOPMALHMOHHON JeATENbLHOCTH JIOACH BBICTY-
naerT KOMIBIOTepHas TeXHHUKA, HHPOPMAIMOHHO-KOMMYHHKA-
nuoHHBbIe TexHonorun — HUKT.

Uto Taroe unpopMaTUIAUMSA

ObcyaumM eme oAUH HacTO ynorpebnsaeMbId TepMHUH: MH]OD-
Marusaunus. Hudopmamusayusa — 370 npolecc COIAAHKUA, pas3-
BUTHA 4 MACCOBOr0 NpUMeHEHHA HHGQOPMAalUOHHEIX CPeAcTB U
TEXHOJOTHHA. JTOT Npolece IPOHCXOAUN B TedeHHE BCell HCTOPUH
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yeJIOBeuecKoroe obliecTBa X HAYAJNCA OTHKIL HE ¢ MIOABJIEHHEM
O9BM., Mzl yaxe o6cyaaal 3TOT BOIPOC B JaHHOH raage, liMenHo
cIIOCOOHOCTE pPaboTaTe ¢ MHQOPManel, co3iaBaTh OpYAUA HH-
dopMALMOHHOIO TRPYAA OKOHUYATEJBHO BBIAENMJA uYeJjOoBeKa H3
MHpa KHBOTHBIX.

OgHaxo B Halile BpeMs CMBICA H SHaYeHie mpouecca HHDOp-
MATH3ALUK CYLIECTBeHHO HaMeHmiaHch. Kak HHUKorza paublie
BO3POCJa POJh HE(PODMAINOEHLIX pecypcos (06 aToM yiKe roso-
PHAOCE BbILIE) AJA Beero ofLIecTBa M A8 KaXAOT0 OTHeJLHOro
uyenopeka. JlocTynHocTe HHGOPMAINOHHEIX PeCcypCcoB ollpenend-
eT ¢TeneHdb HH{popMupoBaHecTH JiroAed. [losToMy OCHOBHOM Ie-
JIbI0 HBIHENIHEro JTana HHpopMaTH3allHH CTAHOBHATCA ofecneve-
HUe 8bICOK020 YPOBHA UNHPOPMUPOSAHKOCIMU HACEACHUR, HeolX0-
Oumoz0 018 KaplUHAALHOZO YAYHWEHUA Yycaosuit mpyda u
HUIHU KAH 020 Len08EKA,

H

HudopMmariszanmiua — 3T0 npouecc CoO3ZaHuA,
pasBHUTHA H MACCOBOrO NPHMEHEHHHA ;
. x} . MHPOPMALHOHHBIX CPefCTB U TeXHOJOTWH,
; .}_‘9 {%‘? ofecrieyHBAKINIA BLICOKHIN YPOBEHb
b Qgi HHPOPMUPOBAHHOCTH HACENCHHA, HeoOX0AnMBIA
: AN KADAHHANBHOTO YAYYLIeHN S YCAOBHH TPYAA U
.= FKHBHH KaXKAOro 4esJoBeKa, MOBbIIIeHHA
adPeKTUBHOCTH BCeX BHAOB MPOU3BOACTBA,

Hean nuadopMATHIAIHH

Beakui nporecc HanpapieH Ha AOCTHIKeHHe KaRUX-TO Lie-
Jeil. B paaHHOM Bbille onpefeNeHUH CHPOPMYIHUPOBaHA ZA06aAb-
HAA Yeab uhpopmamuiayuu, KOTOPYIO MOXKHO PasgequTh Ha He-
CKOJBKO cOCTaBNAIIKX. KX MO)KHO Ha3BaTh OCHOBHLIMU IleJH-
MU wHGopMaTHIaAlNK. TaKHX OCHOBHEIX Liemeil dgernipe.

1. Hugopmayuornoe ofecnevenlie écex 6udos uenoseweckol
desmenvrocmu, B KadecTBe IPHMePCB BHIOB AeATENBHOCTH MOXK-
HO HasBaTh HayKy, o0pasoBaHHe, IPOMRIHLIEHHEOE MPOH3BO/CTEO,
CenbCKOe X038HCTRO, 3APABOOXpaHeHue K MHoToe gpyroe. Undop-
MalROHHOoe ofecnmeuyeHHe CKAAABIBAETCH H3 ClelHaJU3VPOBAH-
HEIX QoHgOB (043 AAHHBIX, APXHUBOBR, OHOAHOTEK) H COBOKYIHOCTH
MeTOLOB H CPeACTE UX OPraHM3allHi I HCIC/Ib30BAHHA.

2, Hugopmayuonnoe ofecnevenue axmusnozo omdvixa u do-
cyea Ardeli. B nmepsyio ovdepens 3Ta LeAR AOCTHUTAETCA UYTEM
obecriedeHM S HACENEHUIO BO3MOIKHOCTH TeAedoCTYIIA Ko Beeil co-
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KPOBHLIHHIIE MUPOBON KYJABLTYpPhl, a TaKKe CO3JaHUe MHAYCT-
pPHUH TesepasBIeUeHHH.

3. Popmuposarue U pazsumue UHGOPMALUUORHBIX nompedno-
cmeti wdeit, OTa 1eJib HOCUT oOpefeleHHEBIl BOCIIUTATENbHBIH
XapakTep M ABjsercd OZHOW M3 3agay ofmiero obpasopaHud.
Y4ueOHasa BHAN NPOUBBOACTBEHHAS JEATENIBHOCTE JI0JeN AO/KHA
CTHMYJIHMPOBATh MX K IOBBILICHUIO CBOETC YPOBHs UHPOpMHpPO-
BaHHOCTH. De3 pereHus 9T0H 3a7a4yM HeJb3H PACCUYHMTHIBAThL HA
yenex nHpOpMaTH3allii, TAK KAK ee pesyALTATHEl MOTYT OKasa-
TECA NPOCTO HeBOCTPeOOBAHHBIMH,

4. Popmuposarue YCA06Ull, 00eCNEYUBAIOWNUX ocyuiecmane-
Hue ungopmamusayuu. K TaknM ycaIoBHAM OTHOCATCH pasind-
HEI€ BHABI ofeclieveHud HHQOOPMATHIAIUK 3KOHOMHYECKHe, Op-
FaHABAILMOHHEIE, Hay4YHO-TeXHHYeCKHe, npaBoBole. CozfaHue
3THX YCJAOBHH — (OYHKLMA roCyXapcTBa, OPraHoB, YHPABJAIO-
IUX npolleccaMy HHPOPMATH3aLMHIM,

HUndopmanuoHnsie npecTyiyieHns ¥ nugopManMonHaa
0e320IMacCHOCTE

Muorue 4eprh! HHPOPMALNOHHOrO 00IIeCcTBa YaKe IPUCYTCT-
BYIOT B COBPEMeHHOH XM3HM PA3BHTHIX ¢TpaH. KOMIBITEpPH
KOHTPOAUPYIOT paboTy ATOMHEIX PEAKTOPOB, pacnpemensioT
3JIeKTPOYHEPTHIO, YIIPABAAIT CaMoOJeTaMH M KOCMHYeCKHMH
KopabaaMu, oupeaedloT HaAeKHOCTE CHCTEeM 000POHE] CTPAHEBI
¥ GaHKOBCKHX CHCTEM, T. €. HCIIOJNB3YIOTCA B o0JacTaAX oblmecT-
BEHHOH ’KH3HH, ol0ecneuHBawinpx Onaromoayume M JaxKe
KH3Hb MHOMKECTBa Amjaei.

0y A HKuzHeHHO BAXKHONR A48 0flecTBa CTAHOBHTCA
4‘3\ LK/‘ npobrema wWHQOPMANHOHHON GesonacHOCTH
3w  geHCTBYIOIIMX CHCTeM XpaHeHHd, Iepeavyd H
o0paboTKn nEQOPMAaIHU.

O BaKHOCTH 3TOH NpobiieMbl CBHAETENLCTBYIOT MHOIOYHCICH-
Hule hakTh. Kaxauie apaguats cekyHn B CIIA npoucxoguT npe-
CTYILIeHME ¢ UCHONL3OBAHHEM IIPOTPAMMHEBIX CpeicTB. Dojee
80% KOMOBIOTeDPHBIX HPeCTYNJEHHH OCYILIeCTBIAfeTcA 4Yepes
rnobanbEVI0 ceTh VHTepHeT, KoTopada ofecnedyndBaeT LINPOKUE
BO3MOKHOCTH 3JIOYMBILIIeHHUKAM AJNA HapYIIeHHH B IJ100a]b-
HOM MacuiTabe, Ecan koMneloTep, ABAAOMUIACA 00BEKTOM aTa-
KM, HOZKAI0UeH K MRTepHeTy, TO AIA «B3NOMILUKA» HeT 00/L-
IIOH PasHHIE!, I'Ae OH HAXOAUTCH —~- B COCeAHell KOMHATe UJIK Ha
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JPYroM KoHTHHeHTe. IloTepH 0T XHINeHHA UJIH MOBpe)KACHHA
KOMIBIOTEPHEIX HAHHBIX COCTaBiAlOT Gonee 100 Man gonrapos
B roxa, Bo MHOrEX cayuadx opraHMsallHH Jake He IIOJ03PeBaloT,
YTO «BTOP:KEHHEe» HMEJI0 MeCcTO, XHilleHne HHQOPMALWH IIpoHC-
XOMUT He3aMeTHO.

IlepeyncnHM HeKOTOpPEIe BHABI KOMUBITEPHBIX ITpecTyilile-
HHUH, KOrJla KOMOBIOTED ABAASTCA HHCTPYMEHTOM AJAA COReplle-
HHA IPecTYILJIeHHA, a4 00'beKTOM IpecTyIlJeHHUA ABJIAeTCA HMH-
QropMalHA:

1. Hecanrxuuonuposaunviii (Henpasomepubiii) docmyn K UK-
dopmayuu. Jlnmo noayvaeTr JOCTYN K CeKpeTHON HHGODMa-
IUH, HanNpHMep, nyTeM nojgbopa wudpa (napoag). Ilogas-
ndoiee GOJBIIMHCTEO Pa3pafoTox B o0JacTH HH(popMa-
IMOHHOHR 0e3onacHOCTH MOCBAIIEHO WMEHHO 2TOMY BHIY
npecTyYRAeHHH, 4TO NO3BoJAeT 00ecHedNTh OXPaHy I'oCy-
AapCTBeHHBIX H BOeHHBIX CEKPeTOB.

2. Hapywenue palomocnocolHOCIMU KOMNbIOMEPHOLL cucme-
Mbt. B pezyiabTare nmpeiHaMepeHHEIX IelicTBUH pecypPCH
BBINHCAMTENMBHOH CHCTEMBl CTAHOBATCA HEAOCTYIHBRIMH,
HIH CHU)KaeTcA ee paborocnocobHocTs. IIpnMepoM Takoro
poma mpecTVINIeHMH ABAAETCA CO3ZAaHHe H pacnpocTpaHe-
Hil¢ KOMIIBIOTEPHBEIX BHDYCOB.

3. IToddenxa (uckanrcenue Uy UIMeHeHUe ), M. €. HAPYUIeHUE
YeNOCMHOCNY KOMNbIOMEePHOU uHpopmayul. ITa JesaTenb-
HOCTE ABJIHETCH PA3HOBHAHOCTLIC HEIPaBOMEpPHOro ROCTY-
na ¥ uHopManuyu. K noaobHoro poja AelCTBHAM MOMKHO
OTHECTH NOATACOBKY Pe3VJiLTATOB IOJOCOBAHHA HA BLIOO-
pax, pedepenayMax M T. A. IIyTeM BHeCeHHA MSMEeHEHHH B
HTOrOBhEI€ NPOTOKOMEI.

Mepri oGecneueHna HHPOPMALNHORHOH 0e30MaCHOCTH

JTH Mephl IPUMEHAIOTCA B OCHOBHOM Ha 3Talle SKCNIYaTallun
HHPOPMAILIMOHHOH CHCTEMBI.

PaspaGoTunKH cucTeMbl, HpefHa3HaYeHHoN Aaa o0padoTkH
B2 KEOH UHQOPMaOHH, JOIKHE ODpeAYCMOTPeTE CPe/CTBa 3alllu-
TEL VXK€ Ha 3Tane ee cozgapud. CyniecTByeT maxke coelHaNbHBIH
TEPMHUH «3GUMECHKEAA CUucmemMd» — 3T0 NHPOPMAIMOHHAA CHC-
Tema, obecneunsamciliag GesonacHocTh ofpabaTeiBaeMoil MHGOP-
MalUH H HOAAePHNBAIONas ¢Bolo paboTocioco6HOCTE B YCIOBHAX
BO3AeilcTBHA Ha Hee 3a3JaHHOI0 MHOKeCTBa yrpos (HapylieHne ne-
JIOCTHOCTH UHGOpPMALNY, HeCAaHKIMOHHPOBAHHLIM AOCTYH, IIO-
IEITKHM HapylleHudA paborocnocobrocTu),
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CpencTBa 3alIUTH COBPEeMEHHEIX HH(MOPMALBOHHEIX CHCTEM
AOJKHBI YVYNTHIBEATEH COBpPeMeHHBle (OPMBI NpeiCTaBJeHHST HH-
dopmanuy (PHIEPTEKCT, MYJALTHMeZNA M T. K.). PasBurtHe Jao-
KanbHBIX ceTell H IHTepHeTa IUKTYeT HeoO0X0oJHMOCTE 3dxpeKTHB-
HOH 3allliThI IPH YAAJeHHOM I0cTyne K HH{popMaun. HeoOxoau-
MO OCYILECTBJATE 3ZAIIUTY OT ABTOMATHYECKHX (IIPOrpaMMHBIX)
CpeACTB HAIlAZeHHA: KOMIBIOTEPHBIX BHPYCOB, ABTOMATHIHPO-
BAHHBIX CPENCTB B3JIOMA,

Texnonorua cosaanna 3aUIHUIIEHHBIX aBTOMATHZHPOBAHHLIX
cucreM obGpaboTkn HHQpOPMAILHN HOpeAlojJaraeT HCHOXL3OBAHHE
U cJef0BaHHe CTaHAApTaM HHPOPMAOMOHHCH §€30IaCKOCTH, KO-
TOPBIE H3/I0MKeHB! B CIIeTHAMBHBIX AOKYMeHTaX. B Poccuu — 210
roxymeHnThl Iocrexkomuccuu, B CHIA — Tak HaswlBaeMasn
«Opan:xeBag KHuUra». CyLiecTBYIOT TaKxe «EIHHEBIe KPUTEepHU
fezonacHOCTH MHPOPMALHOHHBIX TeXHOAOrHH», ABASKOLINECH
Pe3yAbTATOM COBMECTHBIX YCHJMII ABTOPOB CTAHZAPTOB WHGOD-
MauuosHoi OesonacHocTH us CIIIA, Karvagel 1 Eppomnsl. 9T10
CBHAETEJBCTBYET O TOM, 4T0o npofaema uHGOpMaNOHHOH 6e30-
NacHOCTH ABAALTCH MEKIOCYZaPCTBEHHOMH,

Hapagy ¢ nporpaMMHO-TeXHMYECKHMHU CPeACTBAMH 3aLHMTEL
HHGOPMAaLH ASHCTBYIOT IIPABOBRlEe, IOPHAHYECKHE MEphl BalH-
Tbl. B 1996 rory B Poccuu BIIepBREI¢ B YrOJOBHHIE KOJEKC OBLI
BHeCceH pasfen ¢«IlpecTynneRHuA B cpepe KOMIEBKTEPHON HHGOP-
MAaOHH*. B HeM onpeaencHH MepH HAKA3AHHUSA 34 NMepPeuncieH-
Hble BBIII¢ BHAB KOMIOBIOTEePHEIX NPECTYIIIeHHH.

<. K samure uudopMaIiny OTHOCHTCH TAKMXe M

s NS

. &0y OCyLUIecTBJIEHMe aABTOPCKHMX M MMYINECTBEHHBIX
o470 IIpaB Ha MHTeJIEKTYANbHY!0 cOGCTBEHHOCTD,

L o KAKOBBIM ABIRCTCHA HPOTPAMMHOE obeciievyedne,

Heobxomnumoii cocTapagoieii o6meil KyJIbTYPEL COBpeMeHHO-
ro 4eJOBeKa CTAHOBHTCA HHPOPMAIMOHHAA KYJALTYpa., JTO IIO-
HATHE BKJIIOYaeT B ceDA He TOJBKO YMeHHe HCIIONB30OBATL Cpel-
¢TBA HHPOPMAONOHHO-KOMMYHHKAIIHOHHBIX TeXHOJOTHH, HO
TaKXKe U co0MIJeHHe NPABOBBIX HOPM B CBOell HH(pOPMAIIHOH-
HON JedATeJbHOCTH,

#4% KopoTko o rnasHom

B undopmanuoHsHoM o0HlecTBe OCHOBHBIM NpPegMeTOM TPYAO-
BOIl AeATeJLHOCTH JIoAeil cTaHOBUTCH MHOpMAaMA.
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Ilenso mpouecca MHQPOPMATHIANUK ABNHeTCA JOCTHMKEHHE
BEICOKOI'C YPOBHSH HH(POPMHPOBAHHOCTH HaceJIeHHMs, YTO IpUBe-
Jer K CYLUSCTBeHHOMY VAYYLICHHIO YCAOBHH »KHBHH U TPYAA, K
noBrIeHENC 3P PeKTHBHOCTH IIPOHIBOACTEA,

Ilpobnema nudopManuonnoil 6e3onacHOCTH CBABAHA C LUIKHPO-
KUM ¥MCHOAB3OBAHMEeM KOMIIbIOTEPOB B XU3HEHHO BaKHLIX ofia-
CTAX.

OcHoBHBIe (POPMBI KOMIBHTEPHRX IpecTYOAeHUR: HecaHK-
LHHOHHPOBAHULIN (HeOpaBOMepHBIH} A0cTYIl K HHGDOPMALLTH, Ha-
pymenne pafoTocnocofHOCTH KOMNLIOTEPHOW CHCTeMBI, Hapy-
INeHHe LeNOCTHOCTH KOMIIBITEePHOH HH(QOPpMaLAH.

OcHOBHLIe MepR! IO 3allUTe OT KOMIBLIOTEDHEIX NpecTyIlIe-
HI}i: TeXHHYeCKHMe M allapaTHO-IPOTpaMMHLIE, aZMHHHCTpA-
THBHBIE, DPHANYECKHE,

Baxueiimiaa Hay4HO-TeXEHYecKad 3agaua B obracty uHpoOD-
MaTHKH: pa3paboTka TeXHOJOTHH CO3NaHHA 3AIIHIIEHHBIX ABTO-
MaTU3HPOBAHHLIX cucTeM o6paboTku HHPpOpMaLUH.

IIporpaMMEOe ofecnedenne ABAACTCHA MHTEMNEKTYAJTbHON
cODCTBEHHOCTBIO pazpaboTyukoB. Ero mMemonb3oBaHue AOJKHO
ONIaYMUBATBCH.

AT

7 Bonpocst u 3adanust

1. [To xaxHM APUIHAKAM MOKHO CYAHTH O HACTYIJEHHH 3II0XH HH-
thopManHoHRoro ofimecTra?

2. ITonpobyiiTe OLEHUTDH, KAKAK YACTh POANTENSH BAIIHX OAHOKJIACC-
HUKOB TPYAUTCA B cepe MATEPHANBHOTC TIPOHM3BOACTBA, a Ka-
Kafa — B pHbOpMaUHOHHON cdepe. OTcIona chenaiiTe BLIBOJ: Kak
AAJIEKO MBI HAXORAMMCA OT CTAEZHH HHPOPMALHOHHOro odLIecTRa.

3. Uro raxkce nuadopmaruszanua? Hazoeure 0CHOBHEIE Lenn HE(pOpMa-
THIAUMK, Kaxkue 13 o2THX uene B SoablIed NAN MeHBUIEH CTEIeHH,
IO BallleMy MHEHHIO, JOCTUTHYTHI B HAlLeH ¢TpaHe?

4. Kaxue geiicTBia 0THOCATCH K 0BaacTH HHPOPMAUMOHHBIX NIpeCTyn-
JeHus?

5. [IpuBejuTe NPHMepHl, KOrga Yedopex (eCCO3HATENEHO COBEpIIaeT
MHPOPMaLHOHHOE IPABORADYILUEHN e,

6. Kaxue cylecTByioT Mepnl NpeAOTBpalleHMsa HHGOPMAUMOHHBIX
NpPecTYNAeHuit?

7. Kakue mephl Bel ObI MODIH NPe/UIOMKHTE CAMHT

8. IToyeMy MCIONL3OBAHKE ¢[IHPATCKNX» KONMH NPOrpaMMHOre obec-
nevYeHNs ABJAETCA npecTynaeHHeM?

9. Kax Bbl gyMaeTe, UTO NPUBJIEKAET XaKepoB (B3JOMILINKOB HHpopMa-
IHOHHEIX CHUCTEM) B HX IIPecTYNHOH geATeasHocTH? Kakumu adgdex-
THEHBIMH CPEeACTBAMM MOM(HO IIpecedb TAKYIC AeATeIbHOCTh?
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Hoporae yuyeHmK !

Bor ¥ 3aBepmIEnocs Bamme IYTEIeCTBHe O OKeAHY 3HAHHH
o HazeaHueM +«MHPOPMATHEKA»! 3anonteHr Bee Oenple
IIATHA HA K&pTe. Tenepsb BB MOMKeTE ele pa3 BHEMATENLHO Pac-
CMOTPETH KapTy, BCOIOMHHTh, KAKME MATEPHKH K OCTPOBA BHI IIO-
CeTHJIH, YUTO HOBOI'O INA cebs V3HAMH, KaKkpe IpuoODesH Ipak-
THUECKHE HABLIKH,

3HaEMA H YMeREHg, NeJAydeHHwle IIPH H3y4eHUH 0az30BOro
Kypca HRQOPNATHRYA, DoHEAN06aTCH BaM B ZalbHelileil yuebe,
B coppemernol InKoJe Bce Dojblllee 3HayeHEHe NnpHobGperaeT
KoMIbioTepHas TeXHuKa 7 NIT B KadecTse cpelicTBa 00yVIeEMA.
Hap:aay ¢ npuBBITHEIMA YMAaMKHELIMA YIeO0HNKAMA HCHOABIYIOT-
CcH DIEKTPOHEBIE y4eOHMKH. HeorpaHH4YeHHBIM HCTOYHUKOM
yuebEOH wmHQpopManun craHoeuTca HuTepHer. Bece mmupe pas-
JHIHEIE MKOXBHEIE IPeiMeTsl OyAyT o6pallaTeCcad K KOMIIBIOTED-
HOMY MOJeTHPOBAHIIO KaK CpeAcTBY O0yUeHMa i PAZBUTHSA LIKO-
JLHUKOB, BejiHKa BepOATHOCTH TOro, 4T IIOCA€ OKOHYAHHSA
IIKOALR Balla TanbHelmad vaeda u paboTa Takxe OvayT cesaa-
H&l ¢ HCHONB30BAHNEM KOMIBIOTEPOB M KOMIBIOTEPHEIX TEXHO-
noruit. Bee 3To — mposiBAeHHE 3aKOHOMEPHOro mpomecca obmie-
CTEEHHOTO DASBHTHA, CRE3AHHOrO C IIEPEX0/joM K cTaguy uadop-
MaHHOHHOro ofimecTRa. BaM OmTL wieHaMHE 2TOro ob6mecTtsal
JHelaeM BaM BCAUECKHX YCHexXoB!






MaTtepuan
Ana yrnybneHHoro
U3yyeHusa Kypca
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1.1. Nlepeaada nudropmanium
Mo TEXHUWYECKUM KaHanam CBA3M

Ocnoaume menbt napazpaga:
exema K. lllennona;
Koduposanue u dexoduposanue ungopmayuu;
CwyM u 3awuma om wyma. Teopua koduposanus
K. [enrnona,

Cxema K. Illewuona

AMepHKAHCKUM YYeHLIM, OTHHM M3 OCHOBATeJNeH TeOPDUH UH-
dopmanuy, Knogom Illennonom Owliia npegnoskeHa cxeMa Ipo-
Hecca nepefavn yHQOpMaAINH M0 TeXHUYeCKUM KaHa/laM CBA3M,
OpefcTaBleHHAd Ha puc. 1.3,

tlym
< B l s =
[vh) Q
3 g | « 3
] I— gﬂ T a
T2 g% KaHan a Iz
22 > 28 T ™ ceram [ %:g —| 3 &
S g =9
$3 g5 T 1 gi
of
Jauura
OT Wyma

Puc. 1.3. CxemMa TeXHMYECKOH CUCTeMBbl MepeZayd UHGOPMALHH

PaboTy Takoil cxeMbs! MOMHO NOACHUTL HA 3HAKOMOM BCeM
Npolecce pasroBopa mo rteledony. HMcerouauxom HHEPOpMaDMH
ABAASTCA ropopamnii yenosex. KogupymwiuM ycTpoRCTBOM —
Murpodor renedonHoii TpydKkH, ¢ TOMOLEI0O KOTOPOIr'0 3BYKOBEIE
BOJHE! (pedn) NpeobpasywTes B dJeKTpHYecKe cUrHansl. Kana-
JIOM CBH3U ABJAAETCHA Teded)OHHAA ceTh (MIPOBOAA, KOMMYTATOPEH
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TeJeOHHBIX Y3JI0B, Yeped KOTOPEIe NPOXoauT curiai), Jlexonn-
PYIOILUM YCTPONMCTBOM ABJAAeTcH TededoHHAaa TpyOka (mayi-
HHK) CJAYIIalinero YeJoBeKa -- I[pHeMHHKa HHQOPMAaLHH.
3aeck NpPHLUeSIINI 3NeKTPHUYECKHMH CHTHAN IIpeBpanaerca B
3BYK.

Ceasp, IIPH KOTOPOH Nepelada NPoU3BOANTCA B dopMe Henpe-
PHBHOIO MIeKTPHYECKOI'0 CHTHANA, HA3IBIBaeTCd aRa1020801
CER3LIO.

Koauporanne H 1eKoXHPOBaHHE HHPOPMAaLKK

Ilon koduposarnuem noHUMaeTca niodoe npeobpaszopanue HH-
opManyH, HAVIIEH OT UCTOUERKA, B DOPMY, NPUTCAHYIO AJH e
nepegavyy 0o KaHAMY CBA3U,

Ha 3zape »pmt paamocBaA3u npuMenanca Kop asbykm Mopae.
Texer npeoGpa3oBHIBaiICA B NMOCAEZ0BATENBPHOCTh TOYEK M THpe
(KOPOTKHX ¥ IIHHHBIX CHI'HAJOB) ¥ nepenaBancs B apup. [Ipn-
HAMABImM Ha CAYX TAKYl0 NepeZady YeXOBeK AOMKeH 0wl cy-
MeTEh AeKOAHPOBaTh KOJA oOpaTHO B TeKcT. Eie panbnle asbyka
Mop3e ncrnosp3oBajack B TenerpadHoii ¢caasu, Hlepenayua nudop-
MaildH ¢ ToMotlbio a3byxu Mopse — 310 nmpuMep Guckpemnoil
CERIU.

B HacToAllee BpeMa LIKPOKO UCIIOJAL3YeTCA YUdPosan c6A3b,
Korja fnepepasaeMaa HHPOpMALKRAd KOLUPYeTcH B KBOHYUHYIO
dopmy (0 1 1 — ngBOMYHEIE LUGPHI), a 3aTéM JeKOJUDPYETCA B
TeKCT, H3obparkeHue, 3ByK, [ludppopaa CBA3b, 04EBHAHO, TOXKE
ABAseTCH AUCKPeTHOI.

HIym u 3amura or myma. Teopus koguposanuq K. lllennona

TepMuHOM «IIyM» HAZEIBAIOT PA3HOIO PoJa IMOMEXH, HCKa-
Mawlye NepesaBaeMulil CHIHAA M NPHBOAALINE K IIOTEepe HH-
popManuu. Tarkhe noMexH npespe BCero BOGHHKAIOT 110 TeXHH-
YeCKMM NPHYNHAM: IJIOXOe KauyeCTBO JHHUI CBA3KH, He3ally-
MIeHHOCTE APYP OT ApRYra PasjdyHBIX IOTOKOB HMH(ODMAILWH,
rieperaBaeMbIX 0 OXHHM H TeM ke KaHanaMm. Yacro, fecemya
o TenedoHy, MLl CALILIMM LIYM, TPECK, MeIAKIINe IOHATL CO-
fecegHHKa, MAM Ha HAII Pa3roBOp HAKJIAJABIBASTCH PA3TrOBOP
OIPYIHX Jaofgeii. B Taknx cayyadx HeoOxXomuMa 3alguTa oOT
myMma,

B nepByio ouepess IPUMEHATCA TeXHHYeCcKHe crnocobnl aa-
IIMTE KaHAJOB CBASH OT BoajeiHcTBua yMos, Takne cnocobsl
Ob1BalOT cCaMbIMK PasHBIMU, HHOTAZ — NPOCTHIMM, HHOTHA —
o4eHb ca0xHEIMH. Hanpumep, Hcnonr30BaHle SKPAHUPOBAH-
HOTO Ka(e/a BMeCTO ¢[OJIOTO» IPOBOJA; IPUMEHEeHHe PA3HOTO
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poaa QMUMILTPOB, OTAENANIIINX MNOJe3HBIII CHIMHAJ OT IOyMa,
H Ip.

Enopom lllennonom 6nia paszpaborada CneuHadbHAA Meopus
Koduposaru R, JaKman MeToabl Bophbbl ¢ ymMmoM. OaHa N3 BaX-
HBIX HZeH 2T0i TeOPHHU COCTOUT B TOM, 4TO HepeaaBaeMbli IO Jau-
HHH CBA3H KOI N0oAMeH OLITL #30btmouibim. 3a cUeT 2TOrO I10Te-
pA Kakoii-ro yactH mHbDOPMAUHH NPH Hmepeadye MoKeT OHITh
KoMIIeHcHpoBaHa. Hanpumep, ecan opu pasropope mo renedoRy
Bac ILJIOXO CJABIIIHO, TO, MOBTODPAA KasKIoe CJH0BO ABAaXKAbl, Bbl
uMeeTe OoJIblIIE IIAHCOB HA TO, YTO cOBeCeHUE IIOHMeT BAC Iipa-
BUALHO.

OnHaKOo HeaL3d JeJaTh H3GLBITOYHOCTE CAMMIKOM 00ABIIOLH.
JTO NIPUBEAET K 3aA¢PKKaM H VAOPOXKAHHK cBA3N. TeopHud Ko-
nupoeanud K. UlenHoHa KaK pa3 ¥ MO3BOJNAET IOAYUUTE TAKOH
KOJ, KOTOpPLIH Oyier onrumanesHbiM. [Ipy 3TOoM M30BITOUHOCTD
nepenapaeMoilt uEPopMannmy Oyaer MHHHMAaJbHO BO3MOKHOMH,
a4 AOCTOBEPHOCTh HPHHATOH HHPOPMAIIHMH — MaKCHMAaJABbHOI.

B coBpeMeHHBIX CHCTeMAaX U POBOH CBASH YACTO IPUMeHAETCH
cleRyiolnUH npueM 60pe0E! ¢ moTepell MHGOPMALIMIH IPK Nlepeade.
Bee coobmeHne pazbuBaercsa Ha TOPIUU — nakembt, I Kamkgoro
[TAKeTa 8biYUCAACTNICA KOHMPOAbHARA cymma (CyMMa HBOHUYHBIX
IHdp), KOTOpaA IepedaeTc BMeCcTe ¢ JAHHBIM ITAKeTOM. B mecre
IIpHeMa 3aHOBO BEIYHUCAAETCA KOHTPOJABHAA CYMMa IPHHATOIO Ia-
KeTa, H eCH OHa He COBNANAET ¢ IIepBOHAYANBLHOI, TO Hepefava
AAHHOTO IIaKeTa MOBTOpAercA. Tak NpoHMCXOAUT A0 TeX nop, MoKa
HCXOJHAs M KOHeYHasd KOHTPOJIbHbIC CYMMBI He COBMAAYT.

1%t KOpOTKO O FMAaBHOM

-

Jlwbasa TexHUUECKAA CHCTeMa Iepeiauyl HHPOPMALHY COCTO-
HT 113 UCTOUHHKA, IPHeMHHKA, VCTPOHCTB KOAHPOBAHUA H JAEKO-
ANPOBAHHA U KAHANA CBA3U.

ITox kogupoBaHWeM DOHHMAaeTca NpeobpaszosBamme nudopMa-
MY, HAYIeH Or MCTOYHHKA, B (POPMY, OPHIOTH VIO AAA ee Iepe-
Jayd mo XaHaay cBasH. [JekoaupoBaRne — 3TO 00paTHOe NpeohH-
paszoBaHHE,

IIlymM — 3T0 noMexu, NpUBOAALIMe K HNoTepe HHOOPMALLIM.

B rTeopuu KoaupoBaHUA paspaboTaHBl MeTOABI NpeicTaBie-
HMA MepefaBaeMoOd HH(OPMALHMH ¢ Lebly) VMEHBUIEHHA ee I0-
Tephb NoJj BO3ASHCTBHEM IIVMa,
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¢
? Borpocst u 3adanus

1. HazoBHTe OCHOBHEIE 2JIeMeHTBI CXeMBI IlepefAadyy HHGOPMAaLH,
npernoxeHHoi K. IlileHHOHOM.

2. Yro Takoe koM pOBaHMe B JeKodBPOoBaAHHE MPN Nepejade HHPOPMA-
119385 ¥4

3. Yto Takoe wymM? KaxkoBul ero mocneAcTBUA Npu nepedade UHEPOP-
MAaIuK?

4. Kakne cyllecTBYIOT coce0b 00pBEORI ¢ IIyMoM?

1.2. ApxuBupoBaHve U pasapxusuposaHue gpannos

OcHosrbte memwt napazpaga:
n npobaema cxamus JaHHbix;
a AAZOPUMM CIKAMUR € UCROABIVBAHUEM KOJQ nepemerHOl
OaUHbL;
W QAI20PUMM CHAMUA ¢ UCROALIVSARUEM Koshpuluenma
NOSMOPEHUR,;
m NPOZPAMMbL-ADXUEANOPDL,

IIpobaeMa caTHR AZHABIX

Bnl yXe 3HaeTe, uTO ¢ MOMOIOLID Ta00aNBHONH cer HuTepHer
NOJL30BATENE ITOJYYaeT JOCTYI K OrPOMHKM UHPOPMALOHHBIM
pecypcaM. B ceT MOXKHO HAWTH peIKYIO KHUTY, pedepaT npak-
THYECKH I10 Jwboil TeMe, doTorpadii ¥ MY3bIKY, KOMIILIOTEP-
HYIO HIPY 4 MHoroe apyroe. Ilpn nepepave sTUX AAHHBIX IO CETH
MOT'YT BOBHHKHYTb NIpobiieMBbl H3-3a X Doapulioro ¢0bema. [ipo-
NIYCKHAA CHOCOOHOCTD KAHAJA0B CBA3H ellle JOCTATOYMHO OT'PaHH-
vena. IloaroMy BpeMd Nepepadul mMokeT ObITh COAHIIKOM 00/k-
HIMM, & 3TO CBA34HO ¢ NOMOJHUTEJLHBIMY (PHHAHCOBBEIMH PacXo-
damu. Kpome Toro, gna daiinos GOABNIOro pasMepa MOYKeT
OKA3aTbCA HEAOCTATOYHO CBODOIHOrO MecTa Ha JHCKe.

Pemenne npofisneMbl 3aKMIOYACTCH B CHcamitit dannbvix, KOTO-
poe BeZeT K COKpPallleHHID 00'beMa JAaHHLIX NMPH COXPaHEHHWH 34a-
KOZUPOBAHHOIO B HUX cogepskanusa. IIporpaMmer, ocyliecTBId-
IOlLIMe TaKOoe C)KaTHe, Ha3blBaloTca apxuseamopamu. llepsblie
APXHMBATOPH MNOABHAHCh B cepegube 1980-x rogoB XX BeKa.
I'naBHOH neablo HX HCOOJABL3IOBAHHA Oblja SKOHOMHA MECTa Ha
JucKax, WHQOPMaINOHHLIA 00beM KOTOPEIX B Te BpeMeHa OBLI
3HAYATENLHO MeHblIe 00beMa COBpeMeHHBIX AHCKOB.
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Cokarme ganubix (apxXuBHpOBaHMe (aHJ0B) IMIPOHCXOAMUT MO
CHenHANbHEIM aATOPHTMAM,. B 3TUX anropuTMax yaule BCero Hc-
IIONABL3YIOTCA ABe IPUHOIUNHNANBHO PASAHYAIOIINECH HALH.

AJITOPHTM CEATHA ¢ HCNMOJAb30BAHAEM KOAA MePeMEeHHOH
JIAHHBI

ITepeaa udea: ucnoav3oeamue KoOOQG nepemenuHou JrunuL.
JaHHEIe, ToABepraloUyecs CXKATHI, COeNHAIBHEIM o0pasoM
JeJIAT Ha JacTH (LelMOYKHN CHMBOJOB, «CAQBA»). JaMeTHM, YTO
«CJIOBOM» MOXKeT OBITE U OTAeALHEIN cuMBoa (koa ASCIT). Ina
KasKAOro «CA0Ba» HAXOAUTCA JacTOTA BCTPe4aeMOCTU! OTHOIIe-
HHe KOJNHYeCTBA NOBTOPEeHUN JAHHOTO «CAOBa*» K 00ImeMy 4uc-
Y «CJAOB» B MacCHBe HaHHuX, HMpesa asropurMa c)KaTHsa HH-
dopMmamum: KOZHUPOBATE HARDOJEe YACTO BCTPEUHAIONIIIECHA «CJIO-
Ba» KOZAMH MeHBIIeH [JHHEI, UeM pPelKO BCTpevdalImHecHd
«cyoBa»., IIpH 2TOM MOXKHO CYIIECTBEHHO COKPATHTh 00beM
daina,

Takoit moaxoa maBecTeH AaBuo, OH HCNoOJb3yeTcd B a3byke
Mopae, r'’ne CHMBOJIE KOAHPYIOTCE PA3ANUHBIMHU IOCASA0BATE N b-
HOCTAMH TOYEK M THpPe, IpUYeM Yallle BCTPeYalnINeca CHMBOJBI
uMeroT Boslee KOpoTKHMe Koasl. Hanpumep, yacro ucnonn3yeMas
OyKBa «A» KogupyeTcd Tak: ¢ —. A pearas 6ykea «HK» roxnupy-
erca; ese -, B oTanuHe oT KOAOB OAMHAKOBOH AJUHEI, B BTOM
clydyae BO3HMKaeT npobiieMa oTAeleHHA KoJoB 6YKB APYr oT
apyra. B asoyke Mopse a1a mpofiaeMa pelIaeTcd ¢ IIOMOILIbIO
«1aysel» (npobena), KOTOpaA, IO CYTH, ABAACTCA TPETHHM CHM-
BoaoM andgasura Mopse, To ectp andasur Mopze He ABYX-,
a TPeXCUMBOJABHBIN.

HudopManna B namMmarta JBM XpasEHTCA ¢ HCHIOABIOBAHHEM
ABYXCHUMBOJALHOrO ajddgaBura. CrenualbHOI0 CHMBOJA-Pa3ge -
Tens Her. H Bce ke yIanock NPHAYMATE CII0CO0 CIKATHA AAHHBIX
¢ MepeMeHHOR AJHHOH KOZA «CJA0B», He TpeOVIOIIUH CHMBO-
na-pasfenurenda. Tarold anropuTM HA3HIBAeTCH AJIOPHTMOM
. Xadpdmena (enepsrie onybaukoBan B 1952 roay). Bee yun-
BepcaJbHEle aPXHBATOPH! pafoTaroT 10 aXropHTMAaM, NMOJoOHEIM
anroputMy XagpmMena,

AJTOPHTM CRATHA ¢ HCHOJAB30BANMNeM KRoddPummuenra
IOBTOPEHIA

Bmopaa uden; ucnoavaosarue koapguulienma nogmoperua.
CMBIca afnropnTMa, OCHOBAHHOTO Ha 3TON HAee, 3aKAWOYaeTCd
B CASAYIOILIEM: eCJU B COHUMAaeMOM MACCHBE NAHHEIX BCTpedaer-
cA Hermo4YKa N3 NOBTOPAIOIINXCH IPynn CHMBOJIOB, TO €€ 3aMeHH-
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IOT napol: Yncao (KoddpHneHT) NOBTOPEHHHA — IPYIIa CHMBO-
noB. B aToM cayuae Ang LAUHHBIX NORTOPIIONINXCA Iell0Yek BhI-
HTPHIOI MAMATH OPH CXKATHH MOKeT OBITE OUeHb GOJBIINM,
HaHebBI MeTon Hanbouaee apdeKTHBEH OPH yakoBKe rpahmude-
CKOH mHpOpMAL M.

IIporpaMMeI-apXHBATOPBI

IIporpaMMEI-apXMBATOPLI CO3LAIOT APXHBHEIE (haiasl (apxu-
BEl). APXMB npexcrapisdeTr cofoil ¢aiin, B KOTOPOM B CXKATOM
BHJe XPAaHATCH OEHH HJIH HecKOJABKO daitiop, [laa ucnoasaosa-
HHA 32apXUBHPORAHHBIX ¢dalnos HeoOXoIUMO OPOU3BECTH HUX
H3JMedYeHHe M2 apXmMBa — pasapxueupoéarue. Bce mporpam-
MEI-apXHBaTOPsl OOLIYHO NpPefoCTABIAANOT CAeAYIOLIHEe BO3MOXMK-
HOCTH:

AcOaBiaeHVe GailyloB B APXHB;
n3BiaedeHue paikros U3 apxuBa;
yianenne QainoB U3 apXHBa;
NPOCMOTP COTEPKEMOro ApXHUBA,

B HacTroamee BpeMa HamOoAee nOONyJASPHE ApXHBATOPLI
WinRar 1 WinZip. WinRAR o6nagaer 6onee mHpOKUMHE BO3-
MOXKHOCTEMHM IO cpaBHeHHMIO ¢ WinZip. B wacTHocTH, OH Jaert
BO3MOXKHOCTh CO3JRHHA MHOTOTOMHOIO apxupa (210 yAobHO,
eCJIH apXHUB HeoOX0AHMO CKOIIMPOBATHL HA JHCKETY, 4 ero pasMep
npesstitaer 1,44 Moéaiit), a TakKe BO3MOMHOCTL CO3RAHKA ca-
MOPACIIBKOBH BAKIIErOcA APXHUEA (B 3TOM CAyYae NJAA HU3BJIAede-
HIIY JAHHBIX K3 APXKBa He HYXeH caM apXHBaTOD).

IIpuBefieM NIpHMeEpP BHIOAN UCIIOIb30BAHUSA apXHBATOPOB IIPH
nepejadye AaHHLIX MO CeTH. PazMep TeKCTOBOT'O AOKYMEHTA, CO-
EepiKalllero naparpad, KOTOPHIM BB ceidyac yuraere, — 31 K6.
Ecau ?ToT AOKYMEHT 3aapXHBHPOBAThH ¢ momousio WinRAR, To
pasMep apxuBHoro dgaitaa cocrasuT Beero 6 K6, Kak roeopurcsa,
BHI'OAA HANHILO,.

Ilonb3oBaTECA NIporpaMMAaMH-aPXHBATOPAMH OY¢HSL INIPOCTO.
Hrobel cozgarh apxus, HYXKHO CHayana BeIGpaTh daiasl, KoTe-
pbie HeoOXOAMMO B Hero BKJIYHTB, 3aTeéM YCTAHOBHTH Heobxo-
OUMble napaMeTpsl (cmocod apxmeamun, GopMar apXKHea, pasMep
TOM#, €CJIH apXHB MHOFOTOMHEIN), 11, HAKOHeN, OTAATE KOMaHRY
CO3IOATH APXUB. IloxoxuM 00GpasoM npoHcxoguT obdpaTHoe
ReiicTBHe — H3aBJeveHHe (aiigoB U3 apXHBa (pacaKOBKa apXH-
Ba). Bo-niepeeIx, Hy:XHOo BEIOpaTh (haiabl, HIBAeXaeMble H3 ap-
XHMBa, BO-BTOPBIX, ONpPeAeNHTh, KYLA OOJMKHBL ObITh NOMEINEHE
aTu dailabl, H, HAKOHeL, o0TAaTh KoMauny NBBJIEYb ®ANVJIEI
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H3 APXHUBA. [Togpobuee ¢ paboroii nporpaMM-apXUBaTOPOB BE
HO3HAKOMHTECHh HA NIPAKTHICCKHX SAHATHAX.

753 KOpOTKO O TNaBHOM

T

Cixarne HEPOpPMATMY OPOH3BOAMTCA ¢ TOMOLILIO CIelHaNb-
HBIX NPOrpaMM-apXuBaTOpPOB.

Yante pcero B aAropHuTMAX CHKATHA HCIOAL3YVIOTCA ABa METO-
A8 NCHOAB30OBAHHME KOAA NMepeMeHHOH AAMEBl H HCIIOJALI0OBAHUE
Koa(hpunnenTa NOBTOPEHHA IPYIINE CHMBOJIOB.

? Bonpocs! 4 3a0aHus.

1. B ueM pazanyie KOAOB IOCTOAHHOH U NepeMeHHOH AIHHET

2. KaxuMHu BO3MOKHOCTAMH 00/1aJ20T NPOrpaMMbl-apXHBaTODHI?

3. KakoBa mpHUYHHA IHHPOKOTO MPHMeHEeHHA IPOTPAMM-apXHBATOPOB?

4. 3HaeTe N BRI APVride NPorpaMMBI-ApXUBATOPRI, KpOMe Hepedwc-
JIeHHRIX B 3TOM naparpade?
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2.1. Cucremsbt, moaenu, rpadbl

Ochnosnbie memvt napazpaga:
m NOHAMUE CUCmeMbt;
B 2pag cucmembvi,;
N CIPYKMYypa cucmemot,
n gudvi 2pachos;
n uepapxuvecKue cucmemdt U depesva,
n Cemu.

IloHaTHe cHCTEeMEI

Mmu 6ygem ynoTpeOAATh TEPMHH «cucmeMar» Ana oboaHade-
HUA PASIHYHBIX CHOXKHBIX 00BLEeKTOB.

m
e

Hapepnska BaM OpPHXOAWIOCE CAHIIATE TaKHe C/IOBa, KakK
«cucTeMa 00Opa3OBAHNAY, «TPAHCIOPTHAS CHCTEMA», <«CHCTEMa
BOAOCHaO)KEeHHA», <«TOpHAA cucreMas., JeHCTBATEABHO, CJOBO
«CHCTeMa» O4YeHb YacTo ynorpebiaserca B peun. Ilox stuM cio-
BOM MEI 00BIYHO MIOHMMAEM YTO-TO CJOMHOE, COCTOoAlee H3 MHO-
JKecTBa 3j1eMeHTOR. HanpumMep, cHcTeMa ropoACKoro TpaHcIopTra
BHJAIOYaeT B cefa TpaMBaM, aBTOOYCHI, TpoJutenOycel, TpaMBaii-
HBIe IYTH, THHHUHK JeKTpoIlepenad, Aeno, cnyx0kn TeXHHYeCKo-
ro o0CHy;XHBaHHA H IIp.

Hupopmayuonrnaa modenv scaroii cucmemvi doaxHa ompa-
HAMb e COCMAS8 U CEA3U MeNOY COCMASAAIOWUMU €€ IALMEH-
mamu.

H3 MHOXECTBA BEaAHUMUOCBH3AHHELX 3JIeMEHTOB

wf{m\,_& CucremMa — 2T0 00BEKT, cOCTOALIHHA
} 1Y .
H CYIIECTBYIOUIUHA KaK eInHOe Ieloe.

I'pad cucreMnl

HocmoTpuTe Ha ciaeaVIOINKM pucyHOK (puc. 2.9).
Ha HeM B oBanax 3anuvcadbl HA3BAHHA HaceJleHHBIX NYHKTOB
¢ KapThl 13 § 7. IIyHKTHI, cBAGAHHLIE HAa KapTe AOPOraMH, COenH-
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4. MNoaropxan

4. Bobpb!

Puc. 2.9. I'pad, orpaxatomuit cBAIH
Meay HaceJeAHEIMH IIYHKTAMH

HeHBl Ha DHCYHKe JHHHAMU. OIHAKO HA KapTy 9TOT PHCYHOK He
IOX 0. OTHOCHUTENRHOE PacoNoKeHMe IOoCeNKoB, GopMa M JIH-
Ha JOPOT 3fieck He OTpakeHbl. 3 pHCYHEKA MOKHO JAIIb Y3HATD,
MeKAY KAKUMUY HacelJeHHLIMY NYHKTaMH ecTh JoporH. Takoit
PHCYHOK ABJIAETCA 2patom.

CTpyKTYpa CHCTEMEI

B HamieM npuMepe MBI PACCMATPHBaeM JAHHYI) MECTHOCTB
Kak cucmemly G3auMOC8AIAHHBLY HACEAEHMLIX NYHKMOS, Jie-
MEHTAMH 2TOH CHCTEMEI ABJAAKITCA Noceaxy, Pacnonoxenne ao-
POTr MeXXAY NoceIKaMU olIpefendeT CMpYKmypy AaHHOR CHCTEME,

CTpyKTYypa -— 3TO OIpefe/eHHEIN MOPALOK :
Oﬁ'bElIHHBHHH JJEMEeHTOB, COCTABNAKILIINX CHCTEMY., .

JNneMeHTHl CHCTeME! (OHH H300paKeHBl OBAJAMH) HAZHBAKT-
ci sepuiunamu zpaga. CBAZN MeXAY dIeMeHTAMH H300pa)ka-
I0TCA Ha rpade nuHuAMHR. Ecan THHAA HanpasJeHHadA (T. . O
CTPENKOH), TO OHA HasbIBaeTcA dyzoi. Ecnn Her cTpeaKH, TO 3TO
pebpo. lse BepmInHEI, COeNHEeHHBE pefpoOM HJN AYyTOH, HA3BI-
BAIOTCH CMENHBIMU,

Pasbepemcs, moyemy rpad Ha pHc. 2.9 cogepKHT HeHallpas-
JleHHEIe JIMHIM. Beakad cBA3b UMeeT oupelefieHHBIN CMBICH, e
MOKHO KaK-TO Ha3saTk. Ha Halmem rpadge cBA3H HA3bIBAKOTCA:
«COEANHEHEL Joporoi». [JoHATHO, YTO eCNU TOCeAOK A coeanHen
JOPOroH ¢ noceqkoM B, To, 3HAYNT, N B coeguHeH ¢ A. 31ech He
MOKeT OBITh OJJHOCTOPOHHEeIl CBA3H.
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Taxue CBA3M HA3LIBAIOTCA cummempuinbimu, CuMmerpuy-
Hble CBSI3H Ha rpade — 370 pebpa,

Ilpocreiitielt CcTPpyKTYpPOH CHCTEeMBl SBAAETCA JUHEHHAA
CTPYKTYpa. Ecau, HanpuMep, HaceJdeHEEIe NTYHKTH A, B, B, T’
pACTIONIOKeHBl BAOJEL OJHON JOPOTH, TO CHCTEMA AOPOMHOMA CBA-
3H Me)XAy HUMM MMeeT AUHelHYIO CTPYKTYPY (pme. 2.10).

Puc. 2.10

A Temeps pacCMOTPHM TPHMEP CHCTEMEl ¢ HeCHMMeTPHMYHEL-
Mu cBasaMu. HMsobpasum B dhopMe rpada cucTeMy, COCTOALLYIO
U3 IBYX 49ejoBeK: oTua (ero 30ByT Jles) u cuina (Anpapeii):

Crpenka (xyra) orpaxkaeT cBA3b «OBITH OTLOM» . B TakoM cay-
Tae ACHO, 4TO cupaseaauB dakT «JleB aBasercsa oriom Ana AHA-
pesi», HO He HaobopoT. ITOoT paKT M IPEACTaBJAeH HA rpade,

Buarl rpadgos

I'pad, B KoTOpOM BCe cBA3U U3oOpaskKeHb! IYraMH, Ha3blBaeT-
CSl OPUEHMUPOBAHKBLM Zpaom.

Ha pue. 2.11 n3obpaxkeH opueHTHPOBAHHBIN rpad, cogepxa-
I HHQOpPMaLKHID 0 MYMKCKOM COCTABEe HEKOTODOH ceMbH.

3zechb Ayry 0603HA4YAKT CBA3h «0OLITE OTUOM», T. €. JleB aABAA-
eTca oTuoM AnA Anapes u Ilerpa, Auapeii — oren Anekces, a
Ilerp — oten, Muxauna u JAMHTpHA. ¥ KaXXA0ro 4eJoBEeKa MO-
eT OBITh TOJIBKO OOHH OTel, HO HecKoJabko gereil. IloaTomMy B

Pnuc. 2.11. OpuentTupoBanHEi rpad poACTBEeHHBIX CBA3eH
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KXY BeplUHHY rpada MOEeT BXCOAHTE TOJRKO OJHA CTPEAKA
(myra), a BLIXOQAUTE — HecKoJabKo, Takoii rpad npeacrasasger co-
Dol 2eneanozuvecxoe depego.

Hepepon HABBIBAIOT Tpad, B KOTOPOM HET IieTelb, T. e, CBA-
3aHHRIX IO 3AMKHYTOH JUHUH BepIIKH.

I'padry a puc. 2.9 Henp3a Ha3BaThH JepeBoM. B HEM OUYeBHIHL
nernu: Hayu — Iloaropmaa — Bobper — Emoro — Hauwm u np.
Ecau 6wl, Hagmpumep, mexay Einoo u Bobpamu, Eaoso u
Osépuoii He OB1I0 mopor, To Takoil rpad 6n OLI JepeBoM,

Y nepesa 8a puc. 2,11 Bepmuna «JleB» asaaercsa xopuem. Ot
KOPHA MJIYT BeTBH, II0 KOTOPBEIM MOXKHO AoOparbcdA Ao JH0OGOH
EpYroit BeplUINMHB! AepeBa TOABKO II0 OJHOMY NyTH. KoHeuHble
BepPINHHE! KAXMA0I BeTBH HAJLIBAIOTCH AUCMBAMIL.

Hepapxuueckye cHCTEMBI ¥ JepPeBbi

Haspanwe «jepeBo» BRIODAHO He CJIYYaMHO, IOTOMY YTO OYe-
BHAHO HEKOTOpOoe BHelllHee CXOACTBO ¢ AepPEeBOM-PACTeHHeM,
ITpaBna, nepepo-rpad BHIMIALUT IlepeBepHYTHIM, HO 3TO CBABAHO
¢ Halmell NPUBHYKOH NOHcATh CBepXy BHH3, a He HaoGopor.
A cTrpouTk mepeBo YROOHO, HAYMHAA ¢ KOPHA.

. —— — el - — 1 — e rrrr—re

by L CucreMa, RHPOPMALIMOHHAA MOJAEAL KOTOROI

| 3Y .U OpeacTaBAAeTCA B BUJe AePeBa, HAZLIBACTCH

! “ & HepapxmMYecKoit cucreMoit.
p—r

|

Kak IIpaBHIO, UePAPXUMECKYI0 CTRPYKMYPY umeiom obiwecm-
8EHHDbIE cucmeMbl, Mexdy “HACMAMU KOMOPbIX YCMAHOBTeHbI
omMoOWwenua noduurnennocmy (HanpuMep: AHPEKTOP — Ha4YaJb-
HHK I[eXa — HadalbHUK YYacTKa — Opuragup — pabounii); cuc-
membt, MeXOy LACMAMU HOMOPLLX CYWECMBYWM OMHOWEHUA
exoxmdernusa odnux 6 dpyeue (HanpuMep: QPegepanua, pecnybdau-
Ka, 06J1acTh, ropox, paiion). Ha puc. 2.12 Bu1 BUgnTe «reorpadim-
yecKoe nepepo» . Ero kopHeM siRaAeTcH BepmnHa «l[lnanera 3em-
¥, JJHCTBAMH — ropoja,

BepimuHel gepesa Ha puc. 2.12 deTKo pasgeNeHbl Ha NATH
ypoBHeil. [lepeso Ha puc. 2.11 uMeeT Tpu ypOBHA.

JAnd nepeBa BHIIONHAETCA IPABUIIO: GePUIUHBL GEPXHEZ0 YPOB-
HA CEAIAHDL ¢ GEPULUHAMU HUNCHEZ0 YPOBHA KAK «O00UH KO MHO-
eum», OaUH KOHTHHEHT COAEPKUT MHQKECTBO CTPAH, OJHA CTpa-
Ha — MHOKeCTBO PeCHOHOB, a He Hao0opoT.

HepapxuvyecKNMH ABIAIOTCH PASINYHBIE CUCMEMbL KAQACCU-
Ppurayuu ¢ nayke. Hanpimep, B 6M0J0ruu BeCh SKHBOTHBIM MHP



AononHenue  rnage 2 313

Mnanera 3emir

Puc, 2.12, 'padh HepapXHYeCKOH CHCTEMBI
{ sreorpathuuecKoe gepepos)

SeMJIH pacCMATPHBAaeTCA KAK CHCTEMa, KOTOpPAda AeluTes Ha
THIIBI JKHBOTHBIX, THIH AeJATCA Ha KJACChl, KJIaCcCH COCTOAT U3
OTPAROB, OTPAAB — H3 ceMeliicTB, ceMelicTBa AeNATCA Ha POIHI,
poasl — Ha BHAH. C/efoBaTelbHO, CHCTEMAa XKHEBOTHBIX MMeEeT
IZeCTHYPOBHEBYIO HEPAPXUYECKVIO CTPYKTYPY.

Cemn

A Temeph pacCMOTPUM CUCTEMY, N300paKeHHYIO B BUe rpada
Ha puc. 2.13. 3Tor rpad coxepUT TY Ke HHOOPMALUIO, UTO K
tabJs. 2.4, 0 MOCeIlIeHHN 9eThIPbMA YYeHHKAMH LIKOJIBEL pasiny-
HEIX $AKYyIBTATHMBOB. PycaHOB moceliaer reoJIOTHIO H TAHOLI,
CeMeHOB — reoJIOTHIO H IBETOBOACTEO, 30TOBA — IIBEeTOBOJACTBO
U TaHnbl, HInAnuHa — TaHIBL.

30eck HMEIOTCA JABA YPOBHA BepPIIHH, HO IPABHJC <«0ZUH KO
MHOTMM» He BRINCGAHAETCH. OOMH YUEHHK MOMKET IOCEIIATh MHO-
$KeCTBO ParKyAbTaTHBOB; OOHH JaKyJIbTATHB IIOCELIaeT MHOMKECT-

Pycanoe CemeHOB 3oToBa LW nanuua

l* Y Y _'l'vL

feponorvwa UseToBOGHCTBO TaHuel

Puc. 2.13. 'pad, UMeOWHH CTPYKTYPY THIA «CETh»
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BO yu4eHHKOB. Tarol NIPUHIIHII CBA3KH HASLIBAIOT «MHOTHEe KO MHO-
ruM». I'pad ¢ Taxkoil CTPYKTYPOH HOCHT Ha3BaHHE ¢Cemb».

JJeMeHTHl CeTH He BCeTAa JedATCA 110 YpoBHRM. B cetn BO3-
MOXKHO NPON3BOJILHOE COSAHHEeHHe 3JIeMeHTOB: KaKaslll 21eMeHT
MOMKeT OBlTH coemuHeH ¢ A100biM gpyrum. I'pad HA prc. 2.11 —
NpHMep NOPOMKHOM CeTH.

ﬁﬂﬁ KopoTko 0 rnaBHOM

PRSP

CucreMa — 3T0 O0BEKT, COCTOSINMI H3 B3aHMOCBA3ZAHHBIX
3JIEMEHTOB ¥ CYIIeCTBYIOUINI KaK equHoe Leaoe.,

CTpYRTYPa — 9TO onpefeleHHEH I0PAZOK 00BeAUHEHNA BJIe-
ME&HTOB, COCTABAANIIHX CHCTEMY.

C moMonepi0 HHOOPMalHOHEHOH MoJeaH-Tpada MOXKHO BhIpa-
3UTh MHGOPMALMI O COCTABE H CTPYKTYpPE CHCTEMAI.

dnreMeHTHl CHCTEMEl H300pa)kaloTcd OBAJAMH H HA3IBIBAIOTCA

BeplINHAMH rpada; CBA3HA M306pAKAIOTCH THHUAME, COSTUHAIO-
IOMMH BEpIOIHUHEI,

JBe BeplIHHEI, COSAHECHEEIC JRHHEH, HA3bIBAIOTCH CMEXKHBIMH,

HecnMmeTpuuHOe OTHOWLIeHKE M300pakaeTcs HANpPaBIeHHOH
ANHHeH (Oyroi); CHMMeTpPHYHOe -— HeHalpaBJeHHOH JuHHeH
(pebpom).

JInneiiHas CTPYKTYpA — NIpOCTeHINasg CTPYKTYpPa CHCTEMEL.

I'pad, B KOoTOpOM Bce CBAZH H300paKeHBl RAYraMi, Ha3bIBaeT-
cfl OpHeHTHPOBaHHEIM I'padioM.

JlepepoM HAa3HBaKOT rpad, B KOTOPOM HeT NeTedb, T. €. CBA-
3aHHBIX IO 3AMKHYTOH JMHUH BepiunH, MexIy BepIINHAMH CO-
CeIHHX VPOBHEH AepeBa B HAPaBJIeHHH CBePXV BHH3 BLIIOJHHA-
eTca NPUHLUI CBA3H «0ZMH KO MHOTHM?®.

Cucrema, MEpOPMaNMOHHAR MOJENb KOTOPOH NpeiCcTABAACT-
¢H B BHJE JePeBa, HA3bIBAeTCA HePapXHMUYecKod CHCTEeMO.

CeTb — 2T0 rpad CHCTEMBI C IPOHIBOJBHHIM NPHHIHNNOM
CBA3H.

? Bonpocs! 4 3a0anus

1. Hro Takoe cHcTeMa; cTpYKTYpa?

2. HasoenTe 2AeMeHThI, COCTABJANUINE CHefVIOLRHe CHCTEMLI: aABTO-
MOOHNE, MOJIEKYa BOLbl, KOMOBIOTED, MaradnH, CoJHeYHAA CHCTE-
Ma, ceMBA, QYTOONbERAA KOMaHAa, apmua, O00CHYHTE BIANMO3ABH-
CUMOCTE IJE€MEHTOR 3THX CHCTeM.
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3. Yro tarkoe rpad? Kaxkyw nmHPOPMALKIO OH MOXKeT HeCTH B cebe?

4, Karg Ha rpade y300pakaloTcad 3MeMeHTH CHCTEMBI ¥ OTHOLIEHMA
MeRaAy HuMu?

5. YTo 3HAYHT «CHMMETPHYHOE OTHOLIGHHE», ¢HECHMMETPpHYHOe OT-
HommeHne» ? Kaxk onu uzobpaxxkaiorca na rpade? IIpmseaute npu-
Mephl.

6. JlaiiTe MMeHA BOSMOXKHBIM CBA3AM MeXKAY CHeZVIOIIUMH o0bexTa-
MH H H200pa3uTe CBA3YU MeXJY HUMH B dopMe rpadia: 6par # cecr-
pa; yieHHK U mrxona; Cama u Maina; Mocksa u [lapu:x; Mmunncrp,
aupexTop, padouyi; Hywxuy u JaHTec; KOMIBIOTED K ITPOIlECCOD.

7. lpady ¢ KakuM# cBOMCTBAME Ha3bIBAIOT AepeBoM? YTo TaKoe Ko-
peHb fepepa, BeTBH, NHCTBAT

8. Kakne crcreMBl HAa3HIBAIOT HeDaPXHYECKHMN?

9. MoxHo AU cHcTeMy daitnor 8 MS Windows (i el 11ogo0GHBIX) Ha-
3BaTh HepapxH4YecKoi? Kaxoi CMBICH UMeEIOT CBASH MEXAY ee aje-
MeHTaMu? YUTo B Hel aBnAeTCA NUCTBAMUE, BETBAMH, KOpDHeM?

10. HapucyiiTe B Bife rpada CHCTeMY, COCTOAIIYIO H3 YETBIPeX OJHO-
KJACCHHKOB, MeXAY KOTOPEIMH CYIOECTBYIOT CHE€OYIONIUEe CBASH
{B3aMMOOTHOLLEHAA):
apysxkar: Cama ¥ Mawra, Cama # Jama, Mawa v I'prma, I'paiga v
Calta.

Cnapa 5a nmomydeHHBl rpad, oTBeTHTE HA BOOpoOC: ¢ ke Camia Mo-
MeT ITOASTUTECA CEKDETOM, He PUCKYA, 9T0 OH CTAHET H3BEeCTeH KO-
MY-TO Apyromy?

2.2. O0BbeKTHO-UHPOPMALKOHHLIE MOaAEeNH

Ocroenbie memve napazpaga:
. wmo makoe offsexm,
cgoltcmaa obsexma;
cocmoanue ofsexma;
nosedenue obsexma;
Kaacch o0Bexmos;
HACAEJOBARUE, UEPAPXUNECKUE CUCTEMbL KAACCOE.

Y710 Takoe 00BeKT

A celfyac pacCMOTPHM eflle OJHH HOAX0X K HHPOPMAILLULOHHO-
MY MOJeNUPOBAHHK, KOTODPHIH HABBIBAETCA 0GHEKNHO-OPUEH-
mupoeannvim nodxodomn. 'nasdpiM IMOEHATHEM 3JeCh ABIAeTCH
MOHATHe «00LeKT». [JoACHUM ero,
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O0beKkT — 3TO HEKOTOPAA YACTh OKPY/KAIOLIEH Hac
HeHCTBUTEALHOCTH.

IR A
: 'J“-ﬁr;fii'g-.
SES,

C TOYKH 3peHHS BOCIPHATHSH YeJ0BEKOM OOBEKTH MOMHO
pPa3fesnTh HA CHeAVIOUINe PPYIIEL:

¢ OCsA3aeMBie WM BHAIMEIe 00HeKTsl (HaOpHMep: Kpecno,
ABTOMOOH/IbL, MOCT);

o« 00pasnl, CO3ZAHHEIE MEIIITeHEeM (HaopuMep:
CTHXOTBOPEHue, MY3BEIKAJIBHOE HpoH3BeieHUe,
MATEeMATHYECKAA TeopeMa).

CrolicTBa 00BeKTA

06peKkTHO-HHPOPMALIMOHHAA MOZeNnh o0BeKTa JOoJKHa oTpa-
s’KaTh HeKOTopbIi Habop ero ¢BOMCTB.

CrolicTBa 00 BEKTA OTAUYAIOT €ro

OT JPYruX o0BLEeKTOR.

PaccmorpnM npuMeps] 060:eKTOB U UX cBolicTB (rabun. 2.6).

Ta6auua 2.6. CeoiicTBa 00BeKTOB

Hwmn o6bexTa I | CspolicTBa

Hma
Moii npenodasamens Crax paboTsl
JuTaeMslit Kype

e e mm gt e TP T e R Nt T TR e m e ) el o—— s

Obnem
KonudecTEo 3aHATON NMaMATH

e

I Mol swecmxyutt duck 5
i

|

1

1

i
—_
1

|

1

|

1
-—1

Hna

HarTa cozganua

i ObbeM 3aHUMaeMOH NaMATH
MecTononomxesue

Baxcubtit doxymenm

¥V KaXJA0ro KOHKpPeTHOro 00LeKTa ceolicmeaa umeiom onpede-
R€HHbIE 3HAueHUA. B HallleM ppuMepe A0HaBHMM 3HaYeHHA
CBOHCTE 00BeKTOB (Tabn. 2.7).
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Taoanua 2.7. CroiicTBa H 3HAMEeHHA 00LEKTOB

Hmn uﬁ'belc'ra , CeolicTRa . 3HaveHMA CROHCTEB
Mo Hmsa ' pakor Uean HBaHoRNY
oii .
Craxc paboTni ' 10 ner
. npenodasamens :
qHTﬂEMHH Rypc MaTtemarura
SRR ) Dﬁ'her.{ S .
Mol K . 110 I'6
acecmiuii ducyx | vOMMIECTRO JARATON 4 pg
TAMSATH
" Uma - main.doc
' ) . fata cosgaHuA ' 20 mioHa 2002 ropa
- Baxenwii  Obrem 3a erof
| doxymenm - O0BeM 3aHMMaeMOH :
. IHAMATH - 50 K6
. Mecrononoxesne C:\Documents

e e o rmme . s v w e mma ee = a e et aT——— . = = e e e m—— [ C— e mem

Cocroauue obperTa

CocTrofHHe 00BeKTa XapaKTepu3yeTcd IepeyHeM BCeX BO3-
MOXKHEIX €ro CBONHCTE M TeKYIUMMH 3IHAYEHUAMN KaXKAOro H3
3TUX CBoHeTB. MaMeHenMe COCTOAHNA 00heKTa OTPAKAETCH B €I'0
HHEGPOPMALHNOHHON MOJe/d H3MEeHEHHAeM 3HAYeHUH ero CBOHCTE.
Kak npaBiiao, 00BeKTH He 0CTAKRTCA HeM3IMeHABIMU. Hanpumep,
pacrer crax pabore! yuntensg U, H. Vlpanopa; Ha KeCTKOM AHNC-
Ke n3MeHAeTca 00beM 3aBATOH NMaMATH; JOKYMEHT MOXKeT OHTh
gepeHeceH HaA Apyroi AHCK, B APYFPYI0 TallKy ¥ Hp. Bce a3TH npo-
necchbl B UHGOPMAIMOHHON MOZEHN OTPAXKAITCA NU3MeHeHNAMY
3HAYEHWH CBOHCTB.

IToBegenne o0peKTa

B 06bexrTHO-URPOPMALHOHHOK MOZEAN OTPAKAITCA He TOAb-
KO CBOHMCTEa, HO Take H [IOBedeHHe 00heKTa.

-.;-'t “ IloBepenne obnexrTa — JAeliCTBHA, KOTOPBIE MOTYT
"' *‘f BHINOJHATECA HaJ o0beKTOM HJIH KOTOpPhLIE MOMKET
é_ BBILIOMHATh CcaM O00LEeKT.

OnumieM noBefeHMe OOBEKTOB K3 HAallero npuMepa
(Tadn. 2.8).
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Taoaua 2.8. Iloseaenne 00beKTOB

HMmsx ofBnerra IMonregeune (geiicTBuA)

Yreuue AeKIHH
Moii npenofasamenv Tlpuem sxsaMesa
IIpoBeAeHe KOHCYNBTAILHAN

- opMATHDOBAHUS

Moli xecmxuii duck
. Koouposaunue

OTKpEITHE
Yrenne

Baxcnvii doxymenm 3anuce
HKonuposaHue
ITepenMeHoBaHIH®

Knaccal o0 neKToB

A cefiyac BBefeM ¢llie oJHO OYeHb BaskHOe NOHATHEe AJa 00b-
eKTHO-HHPOPMAIMOHAEOTO MOACJIUPOBAHIA — NOHATHE KAACCH,

Knacc 06 LeKTOB onpene/ aeT MHOMXeCTBO
00BeKTOB, 00JaTAININX OSHHAKOBRIMU
CBOHCTBaMH ¥ IIOBeAeHHEM.

M . - - .
BT L P ) LT

'oBopAaT, 4TO 00LeKT ABRAETCHA IKIEMRAAPOM KaAKOTQ-JU00
Kiacca, Bee npenoaasarenu obnagaroT oIHUM U TeM e HabopoM
cBOMCTB (MMA, cTax: paboThl, YNTAEMBIH KYPC) H N03TOMY o0pasy-
107 kaacce. IlpucsomMm aToMy Kaaccy uMa «[lIpenodasamenvs.
Kaxxasilli KOEKpeTHEIN NpenoaaBaTealh — 9K3ICMILIAP ITOTO KJac-
ca (unu obwerT). Caegoparenso, «Moli npenodasamenvy — dK-
3eMIAp Kiacca «IIpenodagamenvy, AHaNTOrHYHO MOKHO BBECTH
KJaace «Kecmrulli Juckr, o0beIUHUB B HEM BCe KeCTKHE JHCKH.
Torpa «Moii secmruit duck» — axseMnaap Kiaacca «Hecmuuil
Jucky, EciM NpHH&TE BO BHUMAaHMe, UTO Kjaacc «Jokymenmn»
OIHICLIBAET CBOMCTBA M TOBegeHIe BCeX NOKYMEHTOB, TO «Bdii-
Hotli JoKyMeHmy — SKIEMINAP Kaacca «[JoxyMerm».

Tarum ofpasoM, sk3eMmadAp kiaacca (00BEeKT) — 3TO KOH-
KPEeTHBII mpegMeT WJIH 006pa3, a KIAcC ompeJeldeT MHOMKeCTBO
O00LEKTOR ¢ OAMHAKOBBRIMH ¢BOlicTBAMM H NoBeleHHMeM. Knacc
MOKeT MOPOXAATh IIPOHIBONBHOE UHCI0 00-eKTOB, OAHAKO JI0-
60l 00 BeKT OTHOCHUTCH K CTPOrO (PHKCHPOBAHHOMY KJIACCY,
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O0LeKTHO-NH(POPMAIIHONHBIE MOIeJ KBMEIT Hepapxuye-
CKYIO CTPYKTYPY (nepeBo). MepapXHuHOCTh OPOABAACTCA B TOM,
4YTO HEKOTOPHINA Kjace caM MoKeT ObITh IOAMHOMXECTBOM Apyro-
ro, Honee MIpoKoro Knacca. Bor npuMep uepapXu4eCcKol Kiac-
cudukaguy u3 6moaoruu: sul «Hacexomuier» BrIKWYaeT B ceba
aBa otpsga: «RKpwviaramuie» U «Beckpbiabier; B CBOIO 04Yepedb
«Kpbinamuie» HaceKOMBle feldATcA Ha ClelyIollue IoJOTDAABI:
«Momuiavxuy, «Babouxu», «Myxu» u r. n. (prc. 2.14).

Hacexomeuie
Kprnatere Beckpuinpie
Morhlaeku Bagouxu Myxu

Pue. 2.14. PparMenT KaaccHdNKaIUN HACCKOMBIX

HacnexoBanue. Hepapxnuyeckne CHCTEMBI KIACCOB

B Tako#l HepapXxHuecKOH CTDPYKTYpe MeKAY KJjaccaMl onpe-
Jensgercs OTHOLUNEHHEe HACKeNOBAHUA.

Hacaedosanue — 270 Taxkoe OTHOIIeHHe MeXAY KJIaccaMH,
KOTHA OJUH KJacC NMOBTOpPAeT CBOHCTBA M IOBEAeHWe APYroro
KJIACCA.

Takoi cnocod KaaccHPpUKALHE, B YACTHOCTH, X0POLIQ COra-
CyeTcsa ¢ MeXaHM3ZMOoM OHMOoXOTHYecKOro HACAEAOBAHHA B MUpe
HaceKoMEBIX, Kimacchl BepXHEHX ypoBHeH ABAAIOTCA Ooyee obmim-
MH IO OTHOLIEEMIO K HMMHUM. [Ipy cniycke mo gepeBy Kamabii
caelvIoOWMil kiaacc apiadercs OGojsee cneludHYHEIM H B TO Ke
BpeMsa HAcCAeAyeT Bce CBOHCTBA CBOUX MpeAilieCTBEHHHKORE.
Krnacc, cBolicTBA M NOBegeHl€ KOTOPOro HACJAELVIOTCA, HAZLIBA-
eTcs cynepraaccom (Wry 6a3oBruIM KaaccoM). IlpousBogruiil or
cynepkjacca Kjaacc HasblBaeTca nodxaaccom. B Hauem npume-
pe «Hacerxomvie» — cynepriace Aad NOGKIACCOB « Kpbiaambier,
«Beckpoiaviey, «Mombiasru», «Babourxu», «Myxu», a «Kputaa-
mute» — CyNeprAace AJMA Togxaaccoe «Mombiavru», «Babou-
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Ku», « Myxu». B nogKkaacce joN0THAIOTCA CBOMCTBA U yTOUHAET-
cH noBejieHue o0 BeKTOB CynepKiacca. [Ipn onpenesrennu Kiacca
«Myxu» Her He00XOANMOCTH BBOAUTL CBOHCTBO «HaJH4le
KPBIJIBEB», TAK K&K 3TO CBOMCTBO HacJeLyeTcs U3 cylepKaacea
«Kpviramutey .

Bor eme oauH npuMep. PaceMoTpuM cHCTeMy KJIACCOB, OTpa-

HANIEX CBeJeHHMs ¢ PpasJHYHBIX BHAAX  TPAHCIOPTA
(puc. 2.15).

Tpaucmopr
AsToMobunL Kopabab CamoJer
I'py3oBHK ABHaHOCeI

Pue. 2.15. Cucrema xaaccupuranni TPAHCIOPTHBIX CPEACTB

CBONCTBa M IOBeJeHUe, MPUCYIHE KaXAOMYy Klaccy, oTpa-
JKeHBl B Tabn. 2.9, rpe 3Be3moYKaMH OTMEYeHR HAcAeyeMble
cBOjicTBa M HelCTBUA.

Bce cample o0luMe CBOHCTBa pacHoaralTCia B CyIepkJacce
«Tpancnopm», TR CBOHCTBA HACAeIYVIOTCH KJIACCAaMH «Agmomo-
Ounv», «Ipysosurr, «Kopalrvy, «Asuanocey» m «Camorem»,
Kpome Toro, ceolicTBa «MapKa» H «Ipober» HacaegyoTcsa Kjaac-
coMm «I'pysosur» ot 6asoBoro Kjaacca «A6momobunby; a cpolicTea
«HaXOMOeHHe» U <«BOJOM3IMELIeHHEe» HAaCHeAVITCH KJIaccoM
«Asuarnoceyr ot 6asoporo Knacca «Kopadab». B cronbue «Ilose-
meHHe (AelficTBHA)» OTPa;KeHo HacleAoBaHHe HeHCTBHI,

A renepnb ollpefeINM IK3SMILIAPHE! KAACCOB (006K ThI) M 3HA-
yeHUa UX cBodCcTB (Taba. 2.10).

B raba. 2.10 Mnul onpemesuan TPH 3K3eMILJIApa Kaacca «As-
momodusnwvy, JLnsa onpegeneHus aKk3eMIIAPOB (00LeKTOB) IPYIrHX
KJIACCOB HeoOXOAUMO AHANOrMYHBIM 06pasoM 3ajaTh SHAUYCHHUSA
CBOJICTB.
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Tadanma 2.9. CeegeHua o BUIaX TPANCHOpTa

HMma kaacea Croncrea Morsemenue
{(neucTerA)
CropocTb
Tparncnopm MournoeTs Hdpixenne pnepes
Ilena
CropocTn?
Mommoers® .
OBrxkenne Brnepes”
Asmomoduib Hepa®
JBraenrne 1a3ax
Mapra
ITpober
CropocTb™
Mounoere®
eqa® BHMKEeNHe Bnepea™
I'pysocux . . A pes
Mapra¥ Npisienne gazajg
ITpoGers
I'py30n6IBHLEMHOCTD
CropocTh™
Mon(Hoers* T .
BI:KEHIIC BIlepe]
FEopabav Hena* P
HBiixenHe Haza;g
Haxompgeune
Bogonamemeniie
CropocTL™
MoimHocTe> I .
) B EHIE BIIEpes™
Ilena* P

Asuanocey Heienne nazan®

HaxoxpeHue*
. 3anyck caMonera
BogousmeuieHiie®

KonnuecTro camoneToB

CropocTn*

MomHoCTs* HeiaceHde Brepea™
Camoaem ILena® JBilAceHIle BBEPX

Haspauie ABiiKedc BHUS

Maogcumansdaa opleoTa ROAOTS

Iloasops uror, caeflaeM BbIBOJA O TOM, 4YTO TaK0oe ODBeKT-
HO-uH{popManroHHas mMogens (OMM), OIIM Brawdaer B cedd
OTIHCAHHE HepapXH4YeCKOH CHCTeMbl KAACCOB, MeXKAY KOTOPbLIMHE
JeHCTEYIOT OTHOLIeHNA HacAemsoBamus. HaA KamAoro kjacca
orpeAenAeTCd COBOKVIHOCTD IMPUCYVIIHX €MV CBONHCTB M Jell-
CTBHI (ITOBeJeHIIA), VKA3LIBRETCA, KAKHE CBOHCTER H AEHCTBHA
ABAAIOTCA HAaCJAeJyeMbIMM, a KaKile — cueludnyeckumu. Jna



327 Honondenwe v rnage 2

KAaxIOro o6bexrta, sxoaauwero g OMMM, vkasuiBaercs Kixace, sK-
3eMILIAPOM KOTOPOTO OH ABJAETCH, 4 TaK Ke KOHKPeTHRIe 3Haue-
HHA CBOMCTE,

Tabanua 2.10. OxseMnaapsI KiIaccoB

Hma sxzeMuagpa

Hma xaacca’ CeoiicTea  3HaucHHA CBOMCTE
knacca (o0bexra)
CKOpPGCTE™ 130 km/u
Mownoern* 85 1. c.
Aemomotiune Moit apToMobnaL Hena® 156 Q00 pyb.
Mapia Husa
Ipoter 10 0600 kM
CropocTh* 200 gm/u
: MommuecTn* 95 n. c.
Aemomoduar Apromobuaw gpyra  [lema® 180 000 pyb.
Mapra BAS3 2110
IipoGer 15 000 x®m
CropocTs® 250 KM /U
_ MomuocTs® 408 x. c.
Aamomobunrs MamnHa cocega Tlena* 123 000 §
Mapra Mepcepgec 600
IIpober 20 000 km

«;“t; KopoTko 0 rnaBHOM

O0LeKT — 4acTh OKPYHAKIIEN] AeHCTBHTE/IBHOCTH,
HugopManuonras mofens 00bexKTa BKIKOYaeT B cebg ompca-
HUe ero CBOHCTB H noBeleHUsA {AelicTBNIL).
Knacc o0berToB onpefienseT MHOMXKeCTBO 00LeKTOR ¢ OJUHA-
KOBBIM HabopoM CBOHCTB M meilcTBIil.
B nepapxmiax KJIACCOR JefiCTBYET OTHOILUEHIE HACAeIOBAHUA
MeXXAY CYOepKAacCaMH H IIOAKJACCAZMH,
OO0 beRTHO-HHPOPMAIIOHHAS MO eIL BKAKYAeT B ¢ce0A onmuca-
Hye HepapXuH KAACCOB H OTAEJEHBIX 00beKTOB ¢ KOHKPETHLIMHU
JHAYEHWAMY CBOMCTB.
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E

7 Bonpockt u 3adaHus

T Ak, nialrr e -

1. ITpuseauTte npumepre 00bexToR {He Melee TpeX), HX CBOICTB, 3RHa-
YyeHHNI ¢CBOMCTE H [OBeJleHKd.

2. 3agad HaOOP KIACCOB, KOTOPBEIE COAEDKAT CBeJeHHA 0 PA3SNUMYHLIX
BHMAX OBITOBOI TexHHkH. B ckolkax vkasaHBI CBOHCTBA.

BriToBasg TeXHITEA
{{(pupma, pasBaHMEe TOBapa,

ILeHa)
e )
ry \\
Hacer Tenedon Ilninecoe Tesepzop
(neeT,hopMa, {11BeT) (MOIIHOCTDL) (auarouans axpana,
HAJIN LS KOMRUeC TR
OVIMMBHIIKA) KAHANOR)
¥
Paguorenegon

(payzye geftcrsin)

Hononuute Kaxaulii xaace nmopegenieM. ONHIIMTe 3K3eMMNIADPLL
KIAaCcCOB I SBHAMEHHA UX CBOHCTB.

3. Baganel Kaaccwl: «PuUrypar», «aHNc», «3akpamleHHBIl KBaK-
paT», «PaBHOCTOPOHHUE TPeyroNbHHK», «TpeyromxpHuk», «Kpyr,
«PasHObOegpeHHEIH TpeyroavHuk», «Ilpamoyroneuuk, «Ksagpar».
KnaccHpUIupVHATe 3TH 00BeKThl, HCIONBIVA MeXaHHU3M HacileXo-
gaHKuA. ONUHIHTE CBONCTBA U MOBefeHHe KABJOIC Kaacca.

4. Ons npeamMeTHol odaacTH «TypHCTHYecKHe QPHUPMBI» ONUUINTE HA-
60p KIACCOB, KOTOPEIE AQKHBL COLEPKATh CBeIeHUA O PASANYHBIX
dupmax, a Takmxe 00 acCOpPTHMeHTe NpeJOCTABRAAEMBIX TYDOB U
VCIyT.
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51. ABTOMATU3INPOBaHHbIC
W 3aBTOMaTUYEeCKUe CUCTEeME] YNpaBnNeHuA

Ocnoshbie memvt napazpapa:

£ ymo maroe ACY v umo maxoe CAY;
nPOCMbLe AGMOMAMbL;
ITAIT —~ AIIIT npeoopasceanue;
cxema CAY,
YNPAsReHUe & PEKUME PEANLHOZ0 BPEMOCHU,
KonmpoJsiepot u muxponpoyeccoput 8 CAY,

E E B & M

Yro tagoe ACY u yro raroe CAY

KoMopioTepLl DOMOTaT pemlarh 3aJavl YIOpPaB/JeHUA B ca-
MBIX pasHBIX Macwirabax: OoT yOpaBJeHHA CTAHKOM HJIH TpPaHC-
MIOPTHBHIM CPEACTBOM HO YNPABJEHUS NPOUIBOACTBEHHEIM IDO-
LeccoM Ha NpeApUATIH HIH JalKe 1LeJol 0TPACHbIO 3KOHOMIKH
TOCYHAPCTEA,

KoneuHo, nopyyath KOMIBIOTEPY HOAHOCTBIY, De3 yuacTus
YeNOoBeKa, PYKOBOLUTE IPESUPHATHEM HAH OTPACHABIO dDKOHOMHA-
KU CJIOKHO, 4 U He §e3onacKHo. [Ina yipas/eHUA B TAKOM MACLUI-
tabe Co3ZATCH KOMIBITEPHBIE CHCTEMEL, KOTOPHe HAa3bIBAIOTCA
asmoMaAMu3uposannbimu cucmemamnu ynpasrenus (ACY).
Takue cucreMEl pafoTalT BMECTE ¢ YENOBEKOM.

— s rern r— o brrm,

ACY nomoraer pyKoOBOANTENC HOAYIUTH

. .4 Heo0XoAUMYI0 HH(DOPMAIMI AR TPUEATUH
';‘*3' 4 YNpABAAMMIETO PEUICHUA, & TAKMKE MOXKET
t smi’  mpeanoxwurs Hanbomee ONTHMATLHBIE BADHAHTLI
= TAKNX pelieHHil. OgHaKo OKOHYATENLHOE pelIeHHe

NPHMHIMaeT YeJN0BeK.

B ACY ucnonb3ywTea caMbplie COBpeMeHHbIe cpelcTea NH(OR-
MAILHOHHBIX TeXHOJOTHI; 0a3bI JAHHBIX H 9KCIIEDTHBIE CHCTEMEI,
MEeTOABl MaTeéMaTH4YeCKol'd MOJAeJHpPOBAHNS, MAILHHHAA rpadm-
Ka ¥ np.
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C pacmpocTpaHeHHeM MEPCOHANBLHBIX KOMIBIOTEPOB TeXHHUYe-
cK0i ocHOBOH ACY craay KOMIILKTEpHLIe ceTH, B paMKax ogHo-
I'o NPEeANPHATHA 3T0 JOKaJbLHLIE KOMIIBIOTEPHBIE CeTH. ABTOMA-
THUBHPOBAHHBIE CHCTEMBI VIIPaBJIeHHA, paboTamliie B MAcCLITa-
6ax orTpaciaM, B TOCYAAapCTBeHHBIX Maclurabax, HCIOIB2YIOT
raobaybHbBle KOMITLIOTEPHBIE CETH,

HIpyruM BapHadTOM OPHMeHeHHs KOMIIBIOTEePOB B YOpaBJe-
HHM ABNAIOTCA CUCIHEMBL ASTMOMATMUYECKOZO0 YNPABNEHUA
(CAY ). O6beKTaMH YOpaB/IeHHA B 3TOM CJyuae Yaule BCero BhI-
CTYIAIOT TeXHHYeCKHe YCTpoiicTBa (CTAHOK, pPAKeTa, XHMHYe-
CKUIf PeaxTop, YCKOPUTeNb 3JeMeHTaPDHLIX YACTHII).

B CAY Bce onmepaliuy, CBA3aHHBIE C HPOHECCaAMH
&, YWpaBJIeHUdA (cbop u o6paborra nHPOpMaLHH,
.ff"t‘.;g'i-:;_--}iq,. dhopMUpOBaHHe YIPAaBAAIOIIMX KOMAHA,
4 .21\ BospmelcTBHe Ha YIPaBIAMBIN 00BEKT)
& IPONCXOAAT ABTOMATHYECKH,
fes HeIIOCPEACTEBEHHOTO YYACTHA YeIOBEKA.

IIpocThie AaBTOMATEI

YcerpoiicTBa aBTOMATHYECKOrO YIIpaBJAeHHs CTAJH CO3TABATh-
cA 3aHoJro A0 noaBiaeHHA HepBbix IBM. Kak upasuino, oHH
OCHOBAHBI Ha HCIOJB30BAHMH KaKHX-THOO (H3HYeCKHX aABJe-
HHil, HanpumMep, aBTOMATHYeCKHIl PeTYAATOD YPOBHA BOALL B
DaKe OCHOBAH HA BHITANKHBAIOLIEM JeHCTBHU BOABI HA ITOIIJIABOK
peryiaATopa; apToMaTHUYeCKHe MPefOoXPAHUTENH B JJeKTpUye-
CKHX CeTAX OCHOBAHBLI HA TEHNOBOM ACHCTBUM 3NEKTPHYECKOro
TOK&a; CHCTEeMA aBTOMATHUECKOTO PeryJINpoBanud OCBelleHHOCTH
B NOMeEIIeHHUH HCIIoabayeT aBneHue dhoTosdderra. CyHiecTBYIOT
u Boslee CI0XKHBIE TPHMeDBl 6ECKOMIBIOTEPHOr0 ABTOMATHYECKO-
ro yopaBneHHus.

IIpexMylIecTBO KOMILIOTEPHBIX CHCTEM ABTOMATHYECKOIO
VOpABNEHHUA Iepexl TaKHMU VCTPOICTBAMU B MX Ooablued
«HHTeAASKTYaJbLHOCTH?», B BO3MOMHOCTH OCYILECTBNATE Oojee
CMOXHOe YIIpaBJeHue, YeM NpPOoCThie aBTOMATHI.

ITAII — AIIII npeobpaszoRanue

PaccMOTpuMM CMTYAHIO, B KOTOPOH 00bekToM yHnpaBieHHd
ABJAETCH TeXHHUYECKOe YCTPOHCTEO (nafopaTopHad YVCTAHOBKA,
DnITOBas TeXHHKA, TPAHCOOPTHOE CPeACTEO HJIH IIPOMBILILIEHHOe
obopyROBaHMe), a YIPAaBASIOINNM 00LeKTOM — CHCTeMa aBToMa-
THYECKOro yYIIpaBJIeHNd.
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KoMmmblorep paboTaeT ¢ ABOHYHON HHpOpManmel, MOMEIIEH-
HOII B er0 NaMATL, YIIpaBJAAKIAasd KOMaHJa, BEIpaboTaHHAA TIPO-
rpaMMoii, B KOMOBIOTEpe HMeeT (opMy ABOMYHOro Koga., 1robnl
OHA NpeBpaTHjack B (pH2HYEcKoe BO3JeHCTBHE Ha YIIPaBJIAeMEI
00'BeKT, HeoOXORUMO Npeoc(pazoBanue 9TON0 KOJA B JeKTpUYe-
CKHMH CHrHAJ, KOTOPBIHM IpHBEeJeT B ABH/KEHIE «PEIYATH» YIIDaB-
neHnd o0veKTOM. Takoe npeoGpasoBanHe U3 ZFBOMUHOIO KOJA B
JNMEeKTPHYeCKHI CHIHAJ HA3bIBAIOT LN} PO-aHAJOTOBEIM Opeodpa-
30BaHHeM. Brimoamgroimnuil Takoe npeobpasosaHne npudop Ha-
seiBaeTca HLAIT (yugpo-ananozoswviii npeobpaszosamens).

ITpu6opel, KOTOPRIE AAKT HHPOPMAIHIO ¢ COCTORHUN 00BeKTa
yOpapdeHud, HA3BHBAaKOTCA damyuxamit. OHU MOrYT IOKAa3kbI-
EaTh, HaOPHMeED, TeMIepaTypy, AasJaeHue, JedopMallun, Hanpda-
SMEeHHOCTH HoJeil M IIp. JTH JaHHBIe HeoOXOAHMO NepelaTh
KOMIILIOTEDY IO JHHHAM obpaTHol ¢BdAsu. Ecau mokasanua gar-
YUKOB UMEIOT AHAJIONOoBYI PopMy (3XeKTpHYECKUIl TOK HJIH NO-
TeHUHAN), TO OHR ROMKHB ObITh NpeobpasoBalbl B ABOHUYHYIO
nugposyio hopmy. Takoe npeobpasoBaHle HAILIBACTCH AHAJO-
ro-uu¢poBsIM, a npubop, ero EHEOHHHMMHﬁ, — AHIT (enanro-
zo-yughpoeoi npeobpasosamensv) .

Cxema CAY

Bee ckazsaHHOe OTPaKaeTeds B oxXeMe, DpPHUBeleHHOH Ha
puc. 5.16. Taxkaa cucreMa paboTaeT aBTOMATHYeCcKH, 6ez ydac-
TIA 4eJJOBEKA.

JUHWUSA NMPAMOI CBA3N

Unudnoaoit AHANOroBuA
ynpaen. koa ynpasn. curHan

Komneiotep OBREKT

{nporpamMma % AN p-| YMPABAEHNA
ypagneHna}

T Datunkn

A
Wndpoean Ln [« AHanorogas

WHGopMaLUMA UHpopMaLmMa
JIMHUA OBEPATHON CBA3U

Pue, 5.16, Cxema cHCTeMbl ABTOMATIMECKOTO YIIPABICHHA

X

O ITATI- 1 AIIII-npeobpasoRaHHAX peds VaKe 1INaa B yyeOHHKe 8 Kaacca
(§ 24).
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YupapiicHMe B DeXHME PeaJbHOr0 BPpeMeRH

CHcTeMBI aBTOMATHYECKOIO YIPABIEHHA paboTaloT B pescume
peanvrozo ¢pemenu. JIerko NoHATh, UTO BCAKAS YIPABIAAIOLIAH
KOMaHJa FOJIKHA 6BITE OTHAHA BOBpeMdA. JIoboll npoliece Dpouc-
XOZNT ¢ KaKoH-TO CKOPOCTEIO, B KAKHUX-TO BpeMeHHEIX paMKaX.,

o ——— ——— ey b i .- - r—————

| .f?{'.'“. .., PeuM, NpH KOTOPOM yOpasJsoniad cHCTeMa
i.4. -7 paboTaeT CHHXPOHHO ¢ 00bEKTOM yIpaBJEeHHA,
«3'4“ " HAZLIBAETCHA PeKMMOM PEANBLHOr(O BEPpeMeHH.

ITpu cocTaBaeHNM NIporpaMM YOPABJAECHHA B PeaJLHOM BpeMe-
HH NPOTPAMMMBCTAM OPUXOAUTCA PELIATH BONDOC HE TOJBKO O
TOM, B KAKOM IIOpAAKE OTHaBaTk KOMaHAbl, HO H B KAKHe MOMEH-
Thl BpeMEeHH 9T0 AeNIATh. 3HAYTUT, CHCTeMa YHPaBJAeHHA A0JLKHA
B3aUMOZelCTBOBATE ¢ IPHOOPOM, OTMEPAIOLIHM BpeMsI: YACAMH,
TalMepoM.

HanoMHAM, 94TO B COCTaBe NEPCOHANBHOIC KOMIBIOTEPA €CTh
VCTpOHicTBO, Ha3blBaeMOe ZeHEPAMOPOM MAKMOB0E YACMombi,
PaGoTa Bcex y3noB KOMUObKITePa CHHXPOHHIHPYETCH IO TAKTO-
BOII yacToTe. BOT Ha 3TH <«Yach» H OPHEHTHDVETCA IIPOrpaMMa
VOpaBJeHHA B pekKHMe PeaJbHOTO BpeMeHH.

KorTpoanepsl H MEKponpoueccoprl B CAY

He ciegyeT IYMATE, UTO B CHCTEMAX ABTOMATHYECKOTO VIIPAB-
JIEHHUA Bcera UCNO/bL3YeTCA YHHBEPCAIbHBIN KOMIbIOTED ¢ ITOJ-
HbIM KOMILJIEKTOM BCeX YCTpolceTB {(KIaBvaTypa, ZMCILIeld 4 IIp. ).
KoReuHo, OBIBaeT U TaKOe, HO 0YeHDL YACTO AJIH 9TUX Ueseil npu-
MEHAITCA CIEMUAMN3HPOBAHHEIE YCTPOICTBA — KOHMpOARe-
poi. B ux cocraB 0GA3aTeAbHO BXOXAT OPOHECCOp, NaMATh U He-
06XoauMEle CpeficTBa CBA3KR ¢ OOBeKTOM yIpaBleHHA. Ecan
YIpaBIAIOLIAA CHCTEMA BCe BpeMdA JOKHA paboTaTh Mo OAHOM H
TOH Ke mporpaMme, TO T4 NPOrpaMMa XpaHHUTCH B IMOCTOAHRHON
namaTtn (II3VY).

B npocmeiiwiux cryuanx 088 agmomamuecKozo ynpasacHua
UCRORLIYIOMCA MUKPORPOUECCOPBL, GCMPOCHNHbIE 8 YNpasiiemoe
yempoiicmeo. HanpuMep, 0YeHb YACTO MHKPONPORECCODH! IIpU-
MEeHATCA B TPAHCIOPTHBIX CPEACTBAX: aBTOMOGMIAX, caMoJe-
Tax, noezaax. Kamaeiii MUKpPOOpOLEcCcop BBRINOAHAST CBOK OT-
JelbHVI0 PYHKIOHK, yOpasiadeT padoToil onpeneseHHOro y3na.
Hanpumep, B ABTOMOOHMIAX HCIOJBAVETCA MHKDOHNPOIECCop,
YOpaBIAKLIKNI paboroil KapbopaTopa -—— yCTPOHNCTBA, peryaupy-
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IONIETC TIoJavyy TolIMBa B ABHrarenb. Tarkoe aBroMaTHYecKOe
VIIpABJIeHNE CHUKAeT pacxo] ropoderoe, noskimaer KITI asura-
TeJA.

CoBpeMeHHLIe CAMOJIETH] ¢HAIIMUIOBAHBIY MEOTOYHCHCHHON
NEKTPOHHKOH: 0T MUKPOIIPOLECCOPOB, YIPABAAKIINUX OTHEIE-
HBIMH OpHOOpaMu, A0 BOPTOBBIX KOMIBIOTEPOB, TIPOKIAABIBAID-
IIMX MAPIIPYT II0AEeTa, T. €. BRMIOAHANONINX QpYHKIUH IITYpMAa-
Ha.

3 KopoTko o rnaBHom
i ! .

ABTOMATH3HPOBAHHLIE clicTeMbl ynpasaens (ACY) nomora-
10T yeJoBeKy B cOope nHpopManun 1 NPRHATHH YIPABIAKIINX
pelueHun,

B cueremax aBTOMaTHudeckoro yupaesnedusa (CAY) Bce onepa-
II1N, CBA3AHHBIS ¢ IMPOLeCCaMy VIPaBAeHHA, NPOHCXOAAT ABTO-
MaTH4ecKkH, 0e3 HelloCcpeACTBeHHOTQ yYaCTH A YeJIOBeKa, 10 3apa-
Hee cOcTaBleHHOI nporpamMme,

B CAY na nuauu npaMoli cBA3u A npecdpazoBaHug ABOMY-
HON MHEHQOPMAaLHMU B AHANOIOBBINA CHIHAN MCIOAL3YeTCs upubop
IAII (nudpo-asanoropslii npeodpaszosaTelnsb); Ha JHHUK o0parT-
HO¥ cBA3M ANA Npeodpas3oBaHHA aHANOTOBOIC CHIHAMA B ABOUY-
HH Koj ucnoawssyerca npubop AL (amanoro-umbposol mpe-
obpazoBarens).

¥npagnenue B CAY npoHcXogNT B PEKIIME PEaJbHOTO Bpe-
MEeHH.

? Bonpocoi u 3adanus

1. B 4yeM pasnuvie MEXAY aBTOMATHINPOBRARHEIMY CHCTEMAMH YIIPAB-
deHHA {ACY) n cucTeMaMy aBToMATHYeCKoro ynpaeiaeHus (CAV)?

2. Kakne annapaTsble KOMIIOHEHTBl BXOZAT B CHCTEMY YIpABIeHRA
TeXHUYECKHUM YCTPOHCTBOM ¢ IOMOLUBK KOMNbITepa?

3. Ilna vero nymHuel yerpoiierea IAIL w AITI?

4. Yro Taroe ynpapgeHHe B peXKHUMe pealbHOr0 BpeMeHn?

5. IIpuBegHTE IPHMEPHl HCIIONB30BAHM S BCTPOCHHBIX B 000DYAOBAHUE
MHKPONPOLECCOPOB.



JononHeHue
K rnaee 6 -

6.1. Mlouck HavbonbLlero B HauMeHLIWero
arleMeHTOB Maccusa

Ochosmbte memovt napazpada:
2 NOUCK MAKCUMYME U MUHUMYMG 6 IACKMPORHOL mabruye;
" GAOK-CXeMbl AAZ0PUMMOE NOUCKA MAKCUMYME
U MUHUMYMQ 8 MAcCCUGE;
e npozpamma na Ilackane noucka Maxcumyma
U MuRUMYMaE 8 MACCUBE.

IloHcKk MaKcHMyMa H MHHHMYMAa B 3IeKTPOHHOM Tadnuie

OnHoilt 43 THNOBLEIX 3aja4 00paboTKH MACCHBOB SABJIAETCH IT0-
MCK Han0oJbIIero HAW HAaMMeHbIIero 3gaYeHnus cpedH 3HavdeH
ero sJaeMenToB. [locTporM aAropnTM pelueHHA PTOH 3axadll # Co-
cTapuM oporpamMMy Ha [lackane. Jaa npuMepa BOSbEMeM HTOTO-
Bhle TaHHBI® YeMIIHOHATa Poccnu no pyréoay B npeMbep-JIATe 34
2003 rogx.

Ha puc, 6.12 nmoxazana sxexTpoHHaf Tabauna ¢ uroraMmu
yeMIIHoHaTa. B cTonbue A pacnojo:KeHBl HA3SBAHHUA KOMAaHI,
B ¢cToabie B — KoaugecTBo OYKOB, HAOpanHBIX KaXKA0H KOMaH-
moii. KoMagael nepeuncaeHsl B andasuTEoM nopaake. Ilobean-
TeAeM ABJAETCS KOMaH[Aa, HaOpaplIaAa HaHOoMbIIee KOANYECTRO
oukoB. Komaua, nabpapiias 04xoB MeHblIE BCEX APYTHX, B ce-
IVIOLIEM Ce30He NOKHIAeT IIpeMbep-JIHTY.

A onpeaeneHHs MaKCHMAaJbHOTO 3HAYEHHA B 3JIEKTPOHHOHN
Tabauie cymmectsyer dgyarkuua MAKC( ), a zna HaxoxzgeHus
MHHHMAaJBHOrC 3HaueHHA -— (GyHKOuA MHUH( ). B ageiike B17
sanucana popmyna MAKC(B1:B16), a s aueiike B18 — dopmy-
Jga MUH(B1:B16). PesyapTaThl BbI BHANTe B TaOauue. Orcioga
TenaeM BhIBOA: uemnuoHoMm Poccun crana komanaa IICKA, a na
nocaegHeM MecTe — YepHOMOpel.

BiIok-cxemMsl aldTOpHTMOB NMOHCKA MAKCHMYMa W MMHMMYMA
B MaccHBe

PasbepeMcs, KAaK Ke IPOTPAMMHAPYETCA OlpefefleHle MAKCH-
MAaJLHOIO ¥ MUHHMAJBHOTO 2HAYEHHA B 4YHC/IOBOM MAaCCHBe,
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HauyHeM ¢ moHcka Makcumyma. OnuineM ajaroputMm Ha Anropur-
MHYECKOM A3LIKE,

A B

1 OHHAMO | 46
2. BEHUT B
3 ° KPBLUIbSI COBETOB 42
1' JIOKOMOTHB 52
~ 5_ POCTOB | 34
. 6 PpOoTOP 32
7 PYBHH . 5%
8 _CATYPH 45
9 CIAPTAK .36
10, CIIAPTAK ANAHMSL 31
- 11 TOPIIEAC 143
12 TOPIIENO-METAJIVPT, 29
13 YPAIAH 28
14, OCRA 88 .
. 15, YEPHOMOPEIT 24
; 16 . IUMHHUK 4T

i

17 Maxcnuan. KoJI-B0 OYKOER DY .
' 18 | MEHHMAL. KOT-BO OKOB . 24 -

Puc. 6.12

IIvere B mDenouncneHHENi Maccup B[1:16] sanocaTca odYkH
KOMAHK B TOM IOPALKE, B KAKOM OHM Pacliofo¥eHhs! B Tabnuie
Ha pHC, 6.12, MakcHMaNbHOE KOJHNYECTBO 0YKOB NOJYYHM B Ile-
pemerHolt MaxB. Kpome Tore, HalifleM ellle 1 HoMeD KOMAaHARI,
3aHABIIEHR MepBoe MecTo. g aroro 6yAeT HCIOJB30BATHLCA IIe-
pemenHasa Nmax.

PaccMoTpuM anropuT™M penleHus 3agagd. Huske 1pupefes
MONHBIM alropuTM Ha AJNTOpUTMHYECKOM A3kIKe, a Ha
puc, 6.13 — ¢parmedT OMoK-CXeMEI, OTHOCALIUIICA TOJABKO K
BRIGOPY MaKCUMAaJLHOro 3jieMeHTa (6e3 BBoJA U RBIBOJA).

anr [lpeMbep-nura
uen Tad% B[l:16]
uen I, MaxB, HNmax
Hay
{Uuxn smopal
ang I or 1 mo 16 nomTopaTh
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HI1Y
BupOm “B[”, I , "1="
Beong B[I]
K1y
{OWMKN CYMMUPOBaHUA]
MaxB:=B[{1); Nmax:=1
ana I or 2 mo 16 noBTOopATh

HILL

ecnn B(I]>MaxB

o MaxB:=B[I];

Nmax:=1

KB
K1
Buison (“MakcuUMANbHOE UYMCAO OWKOB:”, MaxB)
Beisod {"HoMep rkoMaHIel-nofenurenda:”, Nmax)

KCH

Hnes anropurMa cOCTOUMT B CAeZYIOINeM. B mepeMeEHYIO
MaxB zaHocHTCa 3HA4YeHMe TIepBOro 3JeMeHTa MacCHBa, B lepe-
MeHHYIC Nmax — ¢IUHHIA, T. ¢, HOMep NepBoro 31eMeHTA. 3a-
TeM B IUKJe nocaegosaTenbHo ¢ MaxB cpapHuBaloTCa BCe OC-
TAJBHEBIE JIEMeHThl MacCHBa B. Ecan ovyepegnol 3/eMeHT OKa-
seiBaeTCHA GoJibIOe TeKyllero sHaueHHs MaxB, To ero sgadenue
sa”Hocurcg B MaxB, a ero HoMep — B Nmax. Korga sakondaurcs

l

MaxB:=B[1]; Nmax:=1

HeT

B{I|>MaxB

MaxB:=B[I}; Nmax:=I

Pnc. 6.13
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IHKJI, B MaxB ocradHerca Han0oablIee YHCJI0 B3 BCero Maccuia,
a B Nmax — ero HoMep.

Temnepk HeTpyAHO AorajaThcAd, KAK HCKATh MHHHUMAJIbHOE 3HA-
YeHNe B MACCHBE WM ero momep. Eciui s 3TOP0 UCMOJNL30OBATE B
nporpamMmme nepemensble MinB u Nmin 1 B ycIoBHHM BeTBISHUA
3aMeHUTDb 3HAK OTHOLUIEHHA «00JAbIIe» Ha ¢« MeHBIlle», TO ITOMYUHM
HYKHBIH anaroputM. OH nmokasan GioK-cxeMoH Ha puc. 6.14.

}

MinB:=B[1]; Nmin:=1

B[I1<MinB

MinB:=B[I}; Nmin.=I

v
Puc. 6.14

Ecnu B AJIrOpHTME H}?H{HD OOHOBPEMEeHHO HCKAaTh MaKCHMAJIb-
HOe I MHHHIMAaJBHOE 3HAYSHH A, TO COOTBETCTBYIOII(HE BETBICHHNHA
MOMHO Dﬁ'BE.I[HHHTh B OODHOM IIHEJE. HAmMenHO TaK CIeJIaHO B IIpH-
BEﬂEHHOfI HH@xe IporpaMmMe Ha ITackane.

HPDI'])EIMMH Ha ITackane moucxa MaKcHMYMa H MHHHMYMA
B MacCCHBeE

Coctarum nporpammy Ha llackane. Ho B ary nporpaMMy ME!
BHeCeM ellle HEKOTOPEI@ HOBEIE AeTallH. XOTejoch OBL B HTOTE pa-
0OTBEl NPOrpaMMBL HNONYYHTL He HOMepa, 4 Ha3BaHHA KOMaH-
IbI-rioBeaurens ¥ KOMAHILI, 3aHABIIEH mocaenHee mecto. Ho
IJIA 3TOIC HA3BAHUA BCeX KOMAHJ 9YeMIINOHATA AO0JAKHLI OLITL
OPraHHUsOBaHLl B MACCHB H BBEAeHLI KAK HCXOIHBI¢ ITaHHEIE.
B nporpamme Takoil MaccuB Ha3BaH Team[l..l6] H THI €ro
IeMeHTOR 00BABNEH KaK string.
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String — amo cmporosuill mun daunwix ITackara. Beauuu-
Ha TAKOTO TUIA MOXKET NPUHMMATL 3HAYeHUe, IpeAcTaBagiolee
c000i1 TIPOH3BONBHYIO CUMBOJBHVIO IIOCTeA0BATeBHOCTE (B TOM
Yuciae M U3 pyccKkux OyKB), AAHMHA KOTOpOI He AO/IKHA IpeBhl-
matk 235, Mg HasBaHME KOMAaHA ?TO BHIOJHE IONXOAALIHE

YCIIOBHA.

Program Premier-liga;
var B: array(l..l16] of integer;
Team: array[l..le] of string;
MaxB, MinB, Nmax, Nmin, I: integer,
begin
{BBoOo Ha3BaHWMK KoMaHKHI M HabpaHHBIX MMM OYKOB}
writeln{'BeelMTe HaZBAHMA KOMaAHI M [OJNYYEHHLIS
MMM OdkK’ )
for I:=1 o 16 do

begin
write(I,’ Haz=BaHHMe: ’'); BReadln(Team|[I]});
write{’Oukum: "}; Readln(B[I])}
end;
{Morck HauBofblWer? M HaMMeHbWeDo SHaYeHWMr M UuX
HOMEPOB }

MaxB:=B[1l]; Nmax:=1; MinB:=B[l]; Nmin:=1;
for I:=2 to 16 do
begin

{BuiBSop MakCHMMyMA }

if B[(I]>MaxB then

bagin
MaxB:=BI[I1].;
Nmax:=T
end;

| BRGOp MHMHUMYMA }
if B[I]<MinB then

begin
MinB:=B[I];
Nmin:=1I
end
end;

{BuBOn pe3yneTaTOB}
writeln(’ KomManna-nofenuTens dveMnucoHaTa ',
Team([Nmax], "HabGpana ', MaxB, 'ouxoB'}:
writeln("Ha nocnenHeMm mMecre’ ,Team[Nmin],
¢ ',MinB, ' ouramm’}
end.
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O6patuTre BHEUMAHUE HA TO, KaK ONpelensieTcHd HAIBAHUE
KOMAaHJIBI-ITOOeAHTeNd H KOMAHABL, 3aHABIIHCH HOoCIeHee MECTO.
ATo feJaeTed 10 3HAYeHUAM UHAeKCOB MaKCHMAJIBHOTO 1 MHHM-
MAaJBHOIO 2JIeMEeHTOB MaccHBa B: Nmax # Nmin. B nepemeHnofl
Team[Nmax] HaXOZHTCA HA3BaHHe YeMIIUOHA, & B NepeMeHHOH
Team[Nmin] — HasBaHie HocJelEell KOMaHJHAEBI B YeMIIMOHATE,

TIpy BRINIOJHEHHK IPOrpPaMMBl Ha 9Kpahe OyZeT OTPaXKeHo
cIaeRyIoLIee:

BremuTe Has3BaHUA KOMAHLO M NOJYUYeHHLIE MMM OYKMK
1 Haspauue: JHHAMO

Oukm: 46

2 HaspaHue: 3EHUT

Cukm: 56

3 HazpaHKe: KPHNBS CORETOB
Oukm: 42

a &% & &+ =

16 HazrpaHue : HIMHEHHK

DurM: 47

KoManna-noGeaurens JdeMnuoHaTa UCKA HaOpana 53
OUYKOB

Ha nocnepHeMm MecTe HEPHOMOPEL ¢ 24 cukamu

fjﬁ‘% KopoTko o rmaBHoOM

AnropuTM BeIOOpa MaKCHMAJBHOrCe (MUHHMAJIBHOIO) 3HAYe-
HIS B MACCUBE MMEEeT CTPYKTYPY HHKJIA ¢ BJAOKEHHBIM HeIOJI-
HEIM BETBJICHHEM,

IIna obpaborrkm mocaepoBaTeabHoCTeil cumMpBoaor B Ilackame
AMeeTCA CTPOKOBRIK THI AAaHHBIX: siring,

? Bonpockt 1 3adaHus

1. IIpuaymafiTe cobcTBeHHRIE IpHMephl A&HHBIX, KOTOpRIE MOXMHO
Onlno OB NPeACTABUTL B BUAE CTPOKOBOIO MAaCCHBA.

2. llpercrapeTe cebe, YTO ABe KOMaMARl Habpaau 59 ouxos. Hanpu-
mep, HCKA 1 SEHHT. HoMep kKakoil koMani el Ob1J Onl BRIEEKEH B
KadecTre pe3ynbrara?

3. lIpH ycnoBHH NpeARIAVILErO 3aZaBHA ONpeeinTe, kKarue OyayT
BBIBeAEHE! Pe3VALTATH, €CAH B oUeparope BeTBAeHU:A, rae orbupa-

eTCA MAKCHMANMLHOS 3HAYeHUe, 3AMEHIETh 3HAK OTHOIIIeHHA <« HA
«>=37
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4, BeanTe B KOMObIOTED NporpaMMy Premier-liga, Bunoasure ee,
MOJYYHTE pe3yabTaThl, CpaBHUTe ¢ peaylbTaTaMi, NpUBeJeHHBIMH
B aparpade.

5. Ilo yeaopnam yemnuoHata 2003 roga U3 npeMbep-JHTIH BLIGBIBAIOT
IBe IoCHegHHe B TYPHHpHOH TabiaHle KoMaHAbl, CocTappTe NpPO-
rpaMMy, ONpeAeJAlIyey ofe KoMaHAkl, BHIOLIBAIOI[Me M3
IpeMbep-JINTH.

6.2. CopTUpoBKa MacCcKBaA

QOcHogRbIe MeMbL napazpaga:
% QAZOPUMM COPMUDOSKY MemodoM NYy3vtpba;
» npozpamma Ha Iackane copmupoexy
Memodom ny3vipbkd.

HasecrHo, UTO AaHHBIE B 2JICKTPOHHOM TabJHNile MOMKHO COPTH-
pOBaTEk MO BO3IPACTAHHAIO MM YORIBAHUIO 3HaYeHHII B CTO00AX.
s zagadn ¢ Tabunueil GyTOoIBHON YeMIHOHATA eCTeCTBEHHEM
JeilicTBHeM Oblia OBl COPTHPOBKA N0 YORIBAHUIO 3HAYEHHH HA-
OpauHBIX 04K0oB. Torsa BBepXy TabMMIEI ocTaHeTcHA obeguTenh
YeMIOHOHATA, & B HHKHeH CTpOYKe — KOMAaHJA, 3aHABIIAA IIO-
cnepgaee mMecto. Ha pue. 6.15 mokasaHa Takad oOTCOPTHPOBaHHAA
Tabauna. 13 Hee MBI moJgy4aeM HCYEPNBIBAIOLIYIO NHGODPMAILHID
00 HTOrax YeMnuoHATA. KTQ KaKoe MEeCcTO 3aHfI,

A uekA 58
3 (PYBWH 53
4  NOKOMOTMB _ 52f
5 WMHHMK 47
6 OWHAMO 46
7 CATYPH 45
8 TOPNEAO 43
9 KPbIIbSICOBETOB 42
10 CNAPTAK 36
11 POCTOB )
12 'PDTOF. 32_
13 CI‘IAP‘_I‘AK-AHAHHH _31
14 TOPNEAQ-METANAYPM -29
15 YPAJIAH ' 28
16 - YEPHOMOPEL 24

Puc. 6.15
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AJropiTM COPTHPOBKH METOJOM IY3LIPBKa

PaceMoTpuM, KAK IPOrPAMMHPYETCA COPTHPOBKA
I perreHns 3ToH 3a7aUM CYIIECTBYET HeJBIH Kaacce
MOB, MEI pacCMOTPHM 3Jech TOABKO OAMH U3 HHX, H

MACCHEA,
AJTOPHT-
3BeCTHLIN

ITOJ HAa3BaHUEM «MeTOJ NYy3BIpbKa», OTKyjaa Taxoe HazBaHue,

CTaneT ACHO HEMHOOI'O IIQ3EE.

ITpounniocTpupyeM B0 METOXa NY3BIPEKa HA MajdeHbLKOM
MaccHuBe u3 naTu yucen. Ilyers 3ro 6yaer macens B[1:5), ncxoxn-
HBle 3HaveHUA B KOTOPOM pacrpeliefeHsl caydallHBIM obpaszom
(puc. 6.16). Tpebyerca oTCOPTHPOBATE YHCA IO YORIBAKHIO,

Iepsuiii sman (nepewii npoxod ). IlocnenosaTebHO CPABHU-
BAOTCA Mapbl COCEIHHX YHCENS H VIOPAAOYUBAIOTCA IO YOLIBa-
Huto. CHauana cpapruBatorea B[1] u B{2]. [lockoarky Ha BTO-
POM MecTe AOJMKHO CTOATE MeHbIIee YHCI0, TO YHCIA MeHAIT A
Mectami. B[1] cranosurca paserM 3, B[2] — paBabiM 1. Sarem
yoopanounsaorea B[2] u B[3]. Hx suauernusa ToKe IepecTaBasd-
wrea: B[2]=2, B[31=1. 3arem ynopazounusaiorca B{3] u B[4].
W nakoneln, B[4] n B[5]. B pesynrTaTe IepBoro Npoxona MHHH-

MaJLHOe YHCIIO HomafaeT Ha cpoe Mecto: B[5]=1.

Pxc. 6.16. HnmocTpanisa MeTOAA NMySBIPbKA

AJTOPHTM HNEePBOTC NPOX0oAa MOXKHO OIMCATH TaK:

ana 1 or 1 oo 4 noeTOopATE

HL]
ecnan B[I1>B[(I+1l] o
¥:=B[I]; B[I]:=B[I+1l]):; B[I+1l]:=X
KB

b i}

OtMeR sHaueHnamu B[I] n B[I+1]) npoucxoauT yepes TpeThblo

nepemerEyI0 X. BOT Teneps MOMXKHO MOHAThH CMBICA O
apipbkal B pesyanrare npoxoia MHEUMAILHOE

6pasa oy-
JHaUYeHHE

«BCIJBIBACT® B KOHell MAaCCHBA, KaK Bﬂﬁﬂ}fﬂ.‘[HHﬁ II¥Y3LIPEK B
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BOJE BCIIABIBAET HA NOBEPXHOCTDH, MOATAAKHBAEMBIN apXxHMeo0-
BoOIl cuIOi.

Jajiee HYKHO IIOBTOPATE TAKHE NPOXoAbnl elle TpH pasa, [lo-
CJIe BTOPOTO IIPOX0Aa HA CBOEM MeCTe oKaskeTcd B[4], nocne Tpe-
Thero npoxona — B[3]. Ilocne yerBeproro ynopsaaouarcs B[2] u
B[1]. HeTpyaso MOHATE, YTO IPU BTOPOM IIPOXOie He HAJXO TPO-
rate B[5], T. e. unxa gomxen nmosropareca ana l or 1 xo 3. Ilpu
TPeTheM npoxone — oT 1 g0 2. H HaKkoHel, Ha YeTBEPTOM NPOXO-
ne — ot 1 go 1, 7. e, Bcero 1 paas,

CnepoBaTtenbHO, IIMKJEI, PpeaJHU3YIOOINe IMTPOXOABI, CaAMH
OOJIKHBI HUKJIHYeCKY MOBTOpATHLCA. [IpnueM, Opyu KaxxaoM clle-
AYIOIEM MOBTOPEHHH MJAMHA LHUKJIA SOJKHA YMEeHBOIATLCS HA
eainHuty. Otcoma BLIBOX: cmpyxkmypa arzopumma JGoaxmHa
npedemasaamy coboil 06a 8A0NEHHbLX UUNIAA.

Bort noaHBIN anropuTM copTupoBKH MaccuBa B[1:16]:

anr COPTUPOBKA METOIOOM MNy3HPEKA
uenx Ta% B[1l:16]
Hen I, K, X
Hay
{Ilukn BBOIZA}
anrx I or 1 mo 16 noBTopsATH
HLI
BerBog ("B, I , "]1=")
Beon (B[I])
KL
{UMKJIE COpPTUPRPOBEM )
ae K or 1 go 15 noBropaTh

HLX
anst I o7 1 go l6~-K noBTOpPATHE
HLI
ecnu BII]>B[I+]1l] To
X:=B[I}; B[I}:=B[I+1]); B{I+1]:=X
xQ

kL

{BelBOO OTCOPTHMPOBABHOIO MacCHMEBA)
ana I or 1 go 16 nmoBTOPATH
HL,
Betson ("B[", I , "]=", B[I])
KL%
KOH
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3Ieck nepeMeHHaa K urpaer poJak HoMepa npoxoaa. na mac-
cuBa JAjaHoN 16 raxue npoxozsl Tpebyerca moeTopuTh 15 pas.
Onuaa Kaxporo K-ro npoxona pasna 16-K.

IIporpamma na Ilackane COPTHPOEBKH METOOOM NY3LIPHKA

Teneps zanuem oporpaMmy Ha ITackane. Ho mul ee HeMHOIO
VCAOKHUM II0 CPABHEHHK ¢ IOCTPOeHHBIM anaroputMoM. Ilo
VCJHOBHIO HCXOSHOH 3agavH HaM HYKHO HIOAYYNTE CIHHCOK
KOMaHJ B MOPALKEe BAHATHIX UMK MECT M YUCJIO OYKOB, IIOJIyIeH-
HBIX KakJaoil KoMagbl. CneaoBaTeAbHO, COPTHPOBATE HY K HO He
TOABKG MacCHB B, HO U Maccub Team. JenaeTca ¥ro O4eHDb IIPO-
CTO: B MaccuBe Team NapaJlieJbHO ¢ MACCHBOM B IIPOU3BOAATCA
Te JKe caMble NTepecTaHOBKHE. B KoHle paboThl NporpaMMil Ha IK-
PaH BBIROJATCH OAHOBPEeMeHHO /AeMeHThI 000HX OTCOPTHPOBAH-
HEIX MACCHEBOB.

Program Premier-liga-2;
var B: array[l..l6] of integer;
Team: array(l..lé] of string
I, K, X: integer;
St: string;
begin
{BBOH Ha3BAHMH KOMaHI M HaGpaHHLX MMM CYKOB}
writeln(’BrenuTe HA3BaHMA KOMAHO M OONYYEeHHEE
MMM OYKU' )
for I:=1 to 16 do

bagin
write(I,’ Hazssadue: '); Readln{Team[I]):
write ("Ouxmu: '); Readln{(B{I]}

end;

{CopTHUPOEBKA}

for K:=1 to 15 deo
for T:=1 to 16-K deo
if (B[I] > B[I+1]) then
begin
X:+=B[I]: B[I]:=B[I+1); B[I+1]:=X;
St:=Team[I1]; Team[I]:=Team[I+1];
Team{I+1]:=5t
end;
{BEIBOO OTCORTUPOBAHHOW TaGsaMubl}
for I:=1 to 16 do
bagin
{MIpucoenHedre NpodelloB K HARBAHMAM KOMAHI)
For K:=1 to 1l8-length{Team[I]) do
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Team{I]:=Team[I]1+"";
{BrBOL: MeCTo, KOMaHOa, OYKM}
writeln{(I:2,’’,Team[I]:18,B[1]:2)
end
end.

IlosscarM HOBBIE cpencTBa [lackans, KOTopble NPHMeHEeHH B
sTOM nporpaMme. O6MeH SHAYSHHAMH MeX Iy 3JeMeHTaAMU CTPO-
KOBOIO MaccuBa Team AOMTAEH IPOUCXOAHUTE Yepel MepeMeHHYI0
CTPOKOBOrO THNA. [aa 3Toro B mporpaMmMe MCHOJAL3VETCH Hepe-
MeHHaA St.

BrIBOJ pe3yLTaTOB Ha SKPAH OPraHH30BaH TakK, 4TOOLI HA K-
paHe HOMEepa MeCT, 3AHATBIX KOMaHZAMH, HasBaHUSA KOMAHA U
HabOpaHHEIe OYKH BLIBOAWJANCEH B TPHU DPOBHEIX cToabua. Haspa-
HUSA pa3HBIX KOMAaHJ HMET pasuy:o AauHy. CaMoe ZJIUHHOE Ha-
spanue y komaHzsl TOPIIEJO-METAJJIYPT coctrout us 17
CHMBOJIOB. [N BRIpaBHMBAHHA AAMH CTPOK Ka)KJAoe Ha3BaHHE
AononHgercsa npobesaMu 70 18 cumsosos. Yicao gobaBaseMBIX
NpofesioB BLIYHCAeTCH TaK!

18-length{Team(I])

3iecs length{ } — 9To cTaHAApTHAA (PYHKIIHA, BEIYHCIAIO-
mad JJIUHY CTPOKH (YHCJAQ0 CHMBOJOB), VKA3aHHOH B cKoOKaXx.
Hanpumep, paaa HCKA pgaura cTpoxH pasHa 4, a miada
TOPIIEJO-METAJINIYPT nnura paBHa 17. 3uauut k [ICKA no-
GaBuTca 14 npobenos, a k¥ TOPIIENO-METAJIJIVPT — 1 mpo-
Ceu.

B oneparope Team{I):= Team{[I]+'’: HCIOABIYETCA Oile-
panyd NpucoelHHeHHA CHMEOJIOB «+». B laHHOM ciyuae npHco-
eguHAeTca npoben. K crpoke Team[I] pobapuTes CTOJALKO IPO-
GeJIOB, CHOJBKO Pa3 NMOBTOPUTCH IpHcoeaunenue. I[locae sroro
110 KOMaHJe

Writeln{I:2,’’,Team{I]:18, B[I]:2)

B POBHLI¢ KOJAOHKH BEIBEAYTCA MeCTa, HA3BAHUA KOMAHA U OUKH.
PeayarraThl 6y4yT AMEThH HA KPaHE CASAYIOUIHE BHA;

1 HCKA 59
2 3EHMT 56
3 PYBUH 53

14 TOPINEODO-METAIIYET 29
15 YPAJIAH 28
16 YEPHOMOPEL 24
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/% KopoTko o rnasHom

A —y

MeTox NV3BIPEK& — AJATOPHTM COPTHPOBKH YHCIOBOrO Mac-
CHBA.

CprRTypa ANnropuTMa MeTona NVIRIPBKA — ABA BIIOMCHHRIX
ITHEIA C HEpEMEHHDfl JJINHOHI EHYTPpeHHeI'O LIIKIA.

length() — dyHKUHA onpereneHH ZAHHEI CTPOKOBOH Iiepe-
MEHHOIH.

B Ilackane CYLIEeCTBYeT CHepalia NpUcOelITHEeHIIA CTPOK, Ee
3HAK — «+».

? Bonpocet u 3adanus

1. Kax NOACHUTL HAa3BaAHHE MeTOAa COPTHPOBKH MAacCHBA — ¢METOX
Ny3BEIPBKA» 7

2. CKOIBKO NPOX0OZOB ¢ IIepecTAHOBKAMH 3NeMeHTOB MmoTpebyercs
OpH cOPTHPOBKe MacchBa H3 100 uucen?

3. BeeZNTe B KOMIBIOTEP NPOrpaMMy Premier-liga-2. Belmoauure
ee, IIONIYYHUTe pe3yiabTaTkl. CpaBHHTE ¢ pesyNETATAMN, [IPHBEIEH-
HELMH B [1aparpade,

4. BHecHTe U3MeHeHHA B NpOrpaMMy A4 Toro, 4YTodm MORYIHTL CIHIH-
coKk B 00paTHOM NOpAAKe (MO BO3PACTAHHIO O4YKOB). BrimoaHMTE
IporpaMMy.

5. BoaM0OKHO, YTO MACCHB OKAMETCA OTCOPTHPOBAHHEIM AC 3ABepIIe-
HUA Bcex Mpoxozos. B rakoM cayyae YUCNO OOBTOPeHHUIH BHEIIHero
OMMKIa MOXKHEO COKDATUTH, U nporpaMMa Syger BRINONHATLCA OnicT-
pee. IlompodyiiTe ycosepilieHCTBOBATE MPHUBEICHHYIO NPOTPAMMY ¢
yueToM aroro daxta. IlpopeperTe pesyibTaT Ha Tecrax,

6. Ecan HeckonkKo KOMAHZ HAOpaaIH 0ANHAKOBOR KOJHYECTBC OYKOB,
TO MECTa Me:xAY HUMU PACHpelelAKITCA I10 pasHHIe 3abHTHIX H
NpONYINEHHBIX MAYeH: YeM pa3Huua OoJblle, TeM MeCTO BBILIE.
ITonpoGyiiTe yCOBePLIEHCTBOBATE IIPOrPAMMY, YUHTLIBAA PTO IIpa-
BKJ0. 1A aToro B nporpaMMy Hajio 400aBUTE MACCHB ¢ pasHUIAMU
madei. [IpugymaiiTe TecT, Ha KOTOPOM MOMHO IPOBepHTL paboTy
NpOrpaMMEL.

7. ¥Ycnoeue To e, 9T0 U B npeargyineM saganui. Ho B8 kavecTse lc-
XKOAHBIX JIaHHBIX BBOAMTCHA ellle ZBa MaccHuBa: ¢ HHcaoM 3a0UTHIX
MAYeH H ¢ YHCJIOM NPONYILIEeHHLIX MAYel KaXkaoil KoMaHAoIT.
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6.3. O A3LIKax NPorpaMMUpoBaHKA
¥ TPAHCNATOPA&X

Ochnoserbie memsi napaipaga:
W CUCIEMbE RPOZPAMMUPOGAHUNA,
¥ YPOBHU A3LIKOG HPGEJD{L’HMHPGGHHU.H,‘
¥ MPAHCAAUYUA UL MPAHCARMOPLL,
R 0 deyx cnocobax Mpancaiyliu;
% paloma KOMAUIAMopa,
® pafoma urmepnpemamopd.

CucTeMEI NPOrpaMMHPOBARHA

«PoaHBIM» #3BIKOM 9BM asnaercs A3blK MAILIHHBIX KOMaH[
(AMEK). CaMele mepBbie HaMnoBele IBM NmOHUMANI TCJALKO 3TOT
asbIK. B nporpaMMax Ha AMK naHuble 0003HaYAIOTCA IX agpe-
CAMH B IAMATII MAUIMHEI, BLIITOJMHAeMbIe onlepallid — YUCAOBLI-
MH Kogamiu. IlporpamMmucT caM AoaxKeH 3a00THTBCA 0 pacrono-
KeHUH B namMary 9BM romaung nporpaMMe! 3 JAHHBIX.

CoBpeMeHHBIe NMPOrPaMMHCTBI TAK He padoraior. [as mpo-
I'PAMMHpPOBAHIS HAa COBPEMEHHELIX KOMIBITepaX NPHMeHAITCHA
cucmemtt npozpammuposanua (ClI). B yueOHure 8 Knacca
{rnaBa 2) roBOPHAOCE O TOM, 4HTO IporpaMMHOoe ofeclleyeHUe
KOMIILIOTEpA JeMHTCH Ha TPH YACTH!

% cueremuoe IIO;
¢ npuraaguoe 110;
O CHCTeMBl IPOrpaMMHpPOBAHIA,

C nepBbIMH ABYMA BRIAMH IIPOrPaAaMMHOTQ O0ecIedeHHS BBI
y:Ke 3HaKoMb!. CuctemHoe 10 — 270 npexae Bcero onepamoH-
Hble CHCTEMBbI, CepBHCHLIe TporpaMMel. HpuknangHoe 110 — s10
MHOTOYHCHAeHHEIE PEJAKTOPhI, 3JMeKTPOHHEIe TaGnunbl, HHQpOP-
MAIIMOHHBIe CHCTEMBI, MATeMATHUECKHEe IIaKeThl, IKCHOEepPTHLIe
CHCTEeMBI H MHOTOe JApyroe, ¢ deMm paboTaer adconTHOe Donb-
IIXHCTEBO NQJIL30BaTeNel.

Cucrempl nporpammupoBarud (CI1) npegnasHavyeHsl AA4 CO-
3JaHudg NPOTPaMM YIPABAHHA KOMIIBIOTEPOM.

= . CHeTeMBI MPOTPaMMHPOBAHMS I103BOJIAIOT

{J ~%  paspabaTeIBaTh U UCHOAHATH HA KOMIIBIOTEpE

: % NporpaMMbl, HANIMCAHHEIE HA A3blKax Gomee

A BBICOKOIO YPOBH#A, UeM fA3bIK MAIIHEHBIX KOMAaH].
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¥ poBHH SI3BIKOB NPOrpaMMHPOEAHHA

Yro popHMaercA noi ypoBHeM sA3nka? [IoHATHe YpOBHA
S3LIKA TIPOTPAMMHPORAHIIA CBA3AHO CO CTRIIEHBI) €TI0 YAaJeHHO-
CTH OT A3BIKa IIPOUECCopa KOMILIOTEPA H NpUlIIKeHHOCTH K eC-
TECTBEHHOMY YeNOBEYECKOMY HA3BIKY, K (OPMAABHOMY A3BIKY
nmpeaMeTHOII obaacTii {dallle Bcero — MaTeMaTHKRH). Fem swviuie
Yposers, mem 0anbiiee A3btK ONL KOMNblOMepa w GAUNE i€ Yen08e-
K. ITOT NPHHLHI cXeMaTH4YeCKH oTpa)KeH Ha puc. 6.17.

EcTecTBenHbIIR A3BIK, A3BIK MaTEMaTHKH

AIIBY
aBTOKOX —accembaep
SABLIK MatHNHEIX KOMAaHT |

Puc. 6.17, YpoBHH A3BIKOB NPOTPAaMMHPOBARHA

H3BIK MAIUNHHBIX KOMaH — 3TO A3BIK CaMOTI0 HII3KOT0 YPOB-
HdA. Ilepepie A3BIKH nporpaMMuUPoOBaHH#A, oTAHuHbie or AMEK,
NOABMINCE Ha MAIIHHAX [EPBOro IOKOJeHUA, W Ha3BIBAAHICH
OHH aémoxodamu,

L R T R o T T T T P — —— - .. f— e, —————y

! '-~.'.;;. ... ABTOKOI — 2T¢ MAILIHNHHO-OPHEHTHPOBAHHLIH
[ S
: j . i.l A3LIEKE CHMEBOJIAYECEKOTD HpDPpﬂMMHpDBﬂHHH.

Ozna xoMaHaa HAa ABTOKOZE COOTBETCTBYET OJHON MAIIMHHON
roMaHnge, Paboras Ha aBTOKoAe, ADOTPAMMHCT OCBODOKICH OT
BEeoOXOAUMOCTH paclpeleNaTh NaMATh 04 MPOrpaMMy M Bejl-
UMHbB]; €My He NpHuxoaurca paborars ¢ aapecaMu auyeek. Ilepe-
MeHHLIe¢ BeJHYNMHBI H YHCJOBEIE KOHCTAHTBI 0003HAYAKTCA TaK
e, HaK B MaTeMaTHEKe, KoAbl OIlepalHil — MHEeMOHHYEeCKHMH
(OykBeHHBIMH) 0603HAYCHUAMU.

HauynHad ¢ MATINH TPeThero NOKOJASHHA, ASBIKH TaK0oro THIIA
cTalAld HasblBaTh accemdbmepamu. B mamre Bpema Ha accembOiepe
MPOrPpAMMUDYIOT ZOBOIBLHO PEAKO. JTO, Kak IIPABHIO, ASJIAIOT
CHCTeMHBIe ITPOTPAMMHUCTLL.

Cokpamtegue AlIBY pactin(poBbiBaeTes TAK! AIBIKH IPO-
IPaMMUPOBAHUA BBICOKOTO YPOBHA. CeroHsa GOABIIUHCTBO NPO-
rpammuctos padoTaT MMEeHHO Ha 3THX A3bIKax. [IpuMepLl AsbI-
KOB BbICOKOro ypoBHA: ITackans, Belicuk, CH, Poprpan.
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Bor npumep sanmcu oaHOH H ToH e KOMAHABL CAOXKEHHA
ABYX 4HCeJ HA Tpex sisbIKaX pasHoro vposrda: AME, aBroxome u
TTackane:

C:i=A+R ITacrann
ADD A, B, C aBTOKOH
Q1 24 28 ZC AMEK

Bnpho, Kak ¢ nopellleHNEM YPOBHA
ASBIKA TIOBBINIAECTCH ¢« ITOHATHOCTB»
KoMaHaLl (Mo-aHTxuHCKH ¢JoBo «ADD»
03HAYAET «CJOMHTE»). OgHako, ueM
MOHATHeE A3BIK AJA YeJlOBeKa, TeM He-
IOHATHee IJA TPOLeccopa KOMIbIOTe-
pa. IIpoueccop nmorumaer Toaeko AMI,
3TO erc «POAHON» AIHIK. 1e0BeKy e
Jerde IHcaT:k NPOrpaMMBl Ha A3BIKaX
Go/1ee BRICOKOTO YpoBHEL. Hak e ObiTh?

Tpancoaung I TPaHCAATOPLI

Kak caenars Tak, 4ToDBI 4esj0BeK MOF IIHCATh NIPOrpaMMEL Ha
asrokoJe unu Ilackane, a KOMUBIOTEDP MOI HCOOJAHATE 3TH OpPO-
rpaMmeI? OTBeT Ha MOCTABAEHHLI BOIPOC TAKOH e, KaK Ha BO-
mpoc «Kak MHe o0IIATHCA ¢ ANOHLIEM, €C/H A He 3HAN ANOHCKO-
ro sasbika?». Hyed nepesogumk! ITo-anraniicku <«mneperopn-
yuK» — «translators,

R — e e | I et mmmm ¢ e s ey et e s e timmtomm sk B B de Ml it s ————— b ey

o . IIporpaMMbI-nepeBOJYMKH ¢ aBTOKoMa, Ilackaus,

2
v o

j ot {bOpraHa H APYI'HX A3BIHKOB Ha A3LIK MaMIHHHEBEIX
e KOMA3HJ HAZLIEAKTCH TPaHCHAATOPAMM.

Takum 00pasoM, KOMOBIOTEP caM IOpPOU3BOZHT LepeBoj I0A
VIIpaBJeHHeM IporpaMMel-TpancaaTopa. Ilpomecc mnepepofa
HNpOorpaMMbl Ha A3bIK MALUMHEBIX KOMAHJ HA3bIBAETCA MPAHCARA-
yuei. [Ipexae dYeM BLINIOJHUTE, HapuMep, nporpamMmmy Ha Iac-
KaJe, ee HYXKHO ommpaHcauposamsy. TpaHCAALHMK MOXKHO TIPen-
CTABUTL KAK CIYCK C BePXHel CTYIeHBKM A3bIKA HAa CaMYIo nep-
Byio crynesbky — SIMEK (puc. 6.18).

TpavcaaTOp ABAAETCH 00A3ATEBHBIM 9JeMEHTOM JA0O0H Cclic-
Templ nporpaMmupoBadla. [lepsote CII Bratouanu B ceda TOJb-
KO TPAHCJIATOP. 3ATEM K TPAHCAATODY CTAAH N00ABJISTECA Pas-
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TRAHCAAUMA ¢ Tlackansg
C:=A+B NMackane

TRAHCASIUMS C ABTOKDOA
l ADD A, B, C aeTokopq,

01 24 28 2C AMK

Puc. 6.18. Tpancasuna ¢ aprokoga 1 [Nackana na AME

JHUYHBIE CepPBUCHLIE CPeACTBa: TeKCTOBLIEe PeJaKTopbl, OTAaAYH-
KM, CHCTeMBI oO0OCHIYXHBAHHA OPOrpaMMHBIX OHOAHOTCK,
cpeJCcTBA OPraHl3allMH APYXKeCTBeHHOro HHTepdelica ¢ MIONB30-
BaTeNeM.

Haubonee yaobHBIMHE 05 [TONB30BATENA CTANH CHCTEMBI IIPQ-
rPaMMHPOBAHHA, CO3AAHHBIE HA NMEePCOHAJBHBLX KOMILIOTEPaX.

A3BIE NporpaMMUPOBaHHSA, ¢ KoTopbiM padoraer CII, HazbIBa-
eTcd ee 8X00HBIM A3bticoMm. CHCTeMBI TPOrPaMMHUPOBAHUA HMeHY-
I0TCA [0 BA3BAHIK CBOEro BXOAHOTO A3bIKa. Hanpumep: «Crhe-
remMa Deficuk», «Cucrema Ilackanbs, «Cucrema Poprpas.
MHorpa B HasBaHHE CHCTeM BKJAKOUAKTCA Npediuikchl, odoaHa4a-
I0LHe, HAllpHMep, ee GUupMenHoe npoucxoxxgerue, OueHp NoIly-
JAAPHBL CUCTeMBl ¢ pucTaBKoil «Typdos»: Typbo Ilackans, Typ-
6o C u Agp. 9TO CHCTEMBI NporpaMMHpPOBaHNA, paspaboTanubie
drpmoii Borland.

O nBryx cnocobax TpaHCIALMH

PeannmzoBaTe TOT WA HHOH ASHIK [IPOrpaMMUPOBAHHA Ha
KEOMIIBIOTEPE — 3TO 3HAUUT CO3ZATH TPAHCIAATOP € 3TOrO SA3BIKA
It TaHHOTo KoMIbioTepa. CyLIeCTBYIOT ABA NPHHUMIHAABLHO
pasiNdHbIX MeToAa TPAaHCAAnMi. OHM HASBIBAKWOTCA «KOMRUAR-
YHRAY H «URMEPnPemayiis.

o
B N F
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Anst o0bACHEENA PASTHYIHA MOXHO IPeII0KHUTL TAKYIO aHA-
JIOTHIO: HPeAcTaBbTe cebe, YTO HHOCTPAHHBIH JIEKTOP AOMMKEH
BLICTYIIMTEL Nepe] ayAuToOpHell Ha He3HAKOMOM AJA cayliaTesueli
A3bIke, TpebyeTcA nepeBox, KOTOPHLH MOKHO OPraHU30BATE JBY-
MA crocobaMu:

1) nonuLIil mpeaBapuTeALHLINA DepeBod: JIEK'TOp 3apaHee rnepe-
JaeT TeKCT BLICTYONEHWA HepeBOgYHKY, TOT 3AMHUCLHIBAET Iepe-
BOM, PasMHOKAET ero 1 pa3faer cayiIaTeJdaM (Iocae 3Toro Jek-
TOP MOJKeT yJKe H He BLICTYIATh);

2} CHHXPOHHBIH [epeBOA: JEKTOP YNTaeT AOKAAN, HNepeBol-
YHK OJHOBPEMEHHO ¢ HUM, CJOBO 32 CJIOBOM, IIEPEBOAUT BLICTYII-
neHne,

Komnunayusa asagenica ananozom noinoz0 npedaapumentho-
20 nepegoda; UHmMepnpeMaAuUs — AHAR02 CURXPOHHOZO Nepeso-
da. TpancnaTtop, paborawliuil 10 OPUHLKENY KOMIHISIINM, Ha-
3BIBAETCA Komnuramopom. TpaHcaaTop, paboTaiomnil MeToLoM
HHTEPNpPeTALNH, HA3bIBACTCA UHMEPIHPEMAMoOpPOM.

Pa6ora KoMmnuasTopa

IIpu KOMIOMJAAIME B NaMATh KOMIILIOTEPA 3arPyKaeTcH Npo-
rpaMMa-KOMIHIAATOD. OHA BOCIPHHHMAET TeKCT NPOorpaMMBl Ha
AIIBY kak ucxoauyw MHGOpMANHIO. KOMIHIATOP NPON3BOAUT
CHHTAKCHYECKNH KOHTPOJb ITPOTPaMMBI H HPH ODHAPY)KEHHH
oIMOOK BBIBOJHUT AHAarHOCTHYeCcKMe cooflieHns. Ecaw ommdox
HeT, TO Pe3yJbTaToM KOMIWIALHH ABJACTCA NpOorpaMMa Ha
A3BIKe MAITUHHBEIX KOMaH.

3aTeM KOMIHJAATOP YAaJIfAeTCA U3 ONEPATHBHOI IaMATH.
B nmamaTtn ocraercsa Tonbko nporpamMa Ha AMEK, Koropas BhI-
MOJHACTCHA AJISA NOJIYUCHHA Pe3viabTaTOB.

Ha puc. 6.19 cxeMaTHYeCKH IIOKa3aH MPOLecC BBIMOJHEHUA
nporpamMmMsl Ha AIIBY ¢ ucnmonbzoBaHueM KoMmuaaguu. Ilpamo-
YrOJbHMKAMHE HM300pakeHs! MpOrpaMMEBI B MANIMHHBIX KOJAX,
oBajaMu — oOpadaTeiBaeMas H KOHeYHaR HHpopManis,

@nporpammu Ha SINBY

KOMMMNALMA
KOMITUARTOP + Mporpamma Ha AMK

Puc. 6.19. BoinonHenue nporpammet Ha AIIBY
¢ HCIONL3OBAHMEM KOMIHIATORA
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KoreuHo, KOMOMAAOHA ¢ aBTOKOZa-acceMbjiepa MHOrQ Ipo-
I0e, 9eM ¢ A3LIKOB BEICOKOIO YPOBHSA, A 3Tol mpoLeAypHl uac-
TO NPHUMEHAIT COeIMaNbHBIN TepMUH -— dJccemOAuposanue,
A’nox crmopoM «acceMfiep» MOHHMaeTcd He TOMLKO ASBIK IPO-
I'paMMHBpPOBAaHUA, HO ¥ TPAHCAATOP € Hero.

Pafora uurepnperaropa

HnTepnperatop B TedeHUe Beero ppemesu paGoThl mporpam-
MBI HaXOZUTCA BO BHYTPeHHeH naMATH (HHOTHA [Ja STOrO
ucnoasayerca I[13V). B O3V nomemaercs nporpamma ua ATIBY.
HHTrepuperarop «4HUTALT» €€ IePBLIY ONEPaTOP, IePEeBOANT €I0 B
MalIMHHBIe KOMAaHABl ¥ TYT ’Ke OPraHM3yeT BHINONHEHHE ITHX
KOMAaHI. 3aTeéM NEepeXOiT K ITepeBoAy U BLRINOJHCHUIO CAeNYIO-
Liero OIepaTopa ¥ TaK 40 KOoHIla NporpamMei. IIpu sToOM pesyin-
TATHI NPEIBIAYINUX NepeBofoB B NaMATH He coxpansiorca. Ilpn
HOBTOPHOM BBIILOJHERHN OJHOI'0 ¥ TOTO K€ OIleparopa B LUKAE
OH CHOBa OyeT TpaucaupopaTeca. llepes Tpancagnuel Kaxgoro
OIePATOPA POHCXOAUT ero CHHTAKCHYeCKHI aHaaHu3,

Ha puc, 6.20 cxemaTH4ecky IoKa3aH Dpolece BHINOJHEHNSA
nporpamMMel Ha JI1BY ¢ mcnoap3oBaHueM HATEPIPETATOPA.

@ nporpammet Ha ANBY

WHTEPTIPETATOP

Pe3ynbTatel

Pnuc. 6.20. Brinoxnerue nporpaMMel Ha SIIBY
¢ HCHIIONL30BAHHEM RHTEDIIPETATODA

HMcxoanble JaHHbIS

TakuM o6pa3oM, NpH KOMIIMAALMH TPAHCJAALUHA ¥ HCIIOJHE-
HUe NMPOrpaMMBl HAYT IOCAeL0BATEJILHO APYr 3a ApyroM. Ilpu
HHTePHNpPeTANHH ~— TapaaleabHo.

OpuH pas OTKOMOIWJIMPOBAHHAA IIPOTPAMMA MOKeT OBITH CO-
XpaHeHa BO BHEIIHEH ITaMATH ¥ 3aTeM MHOIMOKPATHO BHIIOJHEHA,
Ha koMmuRADWo MalmMHHOE BpeMA TPaTHTHCH OoJblue He 6y-
Adet, IlporpaMma Ha HETePUPETHPYEMOM A3bIKe NPU KasKA0M BEI-
IIOJHEHHH NOABepraeTcd NoBTopHON TpaHcaanmu. Kpome Toro,
HHTepIIpeTaTop MOKeT 3aHUMATE SHAMUTENBHOE MeCTO B OHepa-
THBHOH NaMATH.
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H3-3a yKasaHHBIX NPHYHH HCMOJL3IOBAHNE KOMITHAATOPOB
yaobHee 771 OOALUINX OPOTPaMM, Tpebyloiux 6eICTpOro cuera H
Sonsmoro obbema namMati, IIporpamMMel ga ITackane, Ci, ®opr-
paHe Bcerga KOMIHUJIHPYIOTCH, AseIk BelicHK wacTo peanusyercs
yepes HHTepPIPETATOP.

wt

3% KOpOTKO O rMaBHOM

Ansg paspaboTKy OpOrpaMM VIPABACHNA KOMILIOTEPOM npo-
IPAMMHCTELL HCIONB3YIOT CHCTeMBbl nporpaMMupoBannda (CII).

Hz3pIK nporpaMMHpPOBaHHA, ¢ KOTOPEIM [103BGJiReT paloTaTh
nauuana CII, HasbIBAeTCA €e BXOAHBIM S3BIKOM.

Haplk nponeccopa KOMHBIOTEPA — ITO A3LIK MAaUTHHHBIX
KoMaHna — AME.,

YpoBeHb ABLIKA NPOrpaMMUPOBAHUSA ONIpeleaaeTCH CTeIleHBID
ero yaanesocrr or AMK (dem ganpiue, TeM BhIIle YPOBEHD).

ArToKOs (acceMmbiep) - 9T0 MAIIMHHO-OPHEHTHPOBAHHEIN
A3BIK CHMBOJMXYECKOrO MPOrpaMMUpOBaHMA.

Haubonee ygobHbIM CpefCTBOM IPOrpaMMHPOBAHUA ABJISIOT-
¢ A3KKY Bbicokoro ypopHA (AIIBY). Cerogua ¢ HuMu paboTaer
0OJBIIMHCTBO IIPOrPaMMHUCTOB.

Tpagceaanusa — 9T0 NPOMECT TePeBOAA TEKCTA NPOTPAMMBI Ha
ASHIK MALIHHHBIX KOMaHA. [IporpaMMa-IepeBoiYHK HAILIBACTCH
TPAHCIAATOPOM.

CyliecTBYIOT ABA CII0c00a TPAHCHAMM: KOMIHMAALUA H HHTED-
npeTanua. [Ipy KOMIMIAINE CHAYAA4 Bech TEKCT IIPOrpaMMEl fe-

peeoauTca Ha JIMI, zaTeM npousBoTHTCA ee HeNOAHeHHe, Ilpn Hl-
TepIIpeTAIMH MepPeRo] M HCIOJHEeHNe HPOHCXOAAT IapanieabHo,

e
~  Bonpocbi u 3ad0anus

1. Yro Takoe A3LIK NpPOrpaMMMDPOBAHUAT
2. Yto ofosHayaeT MOHATHE «YPOBeHb AIEIKA IPOrPAMMUPOBAHUA» 7
3. K KagoMy YPOBHIO OTHOCATCA A3LIKY TUIA ¢«ABTOKOH-acceMOaeps?

4. TloueMy A3LIKH OPOrpaMMHPOBAHHA BBICOKOre YPOBHA HA3LIBAIOT
MAUTNHHO-He3ABHCUMBIMH A3ZbIKAME?

9. Kaxne 13 A3BIKOB MPOrpaMMHPOBAHHMA BEICOKOrO YPOBH S BEL 3HaeTe?
6. Uro takoe tpancaauuA? Yro Takoe TpaHcHATOD?
7. B weMm pasamune MeXXOy KOMINIALWEH M HHTepnpetanyen?
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7.1. KcTopuA A3bIKOB NPOrpaMMUpPOBaHUA

Ocrogrbie membt napazpaga;
8 Nepaule Wazi asgmomamu3ayil npozpammMuposarnua;
¥ Nepévie AIWKU 6uiCOK020 Yyposna: Kobor u Popmpan;
» AIBIKU NPOYEsyYpHOz0 NPOZPAMMUPOSAHLA;
A AIbIKU UCKYCCMBEHHO20 URMEANCKMA,
R COBPEMEHHBIE A3bIKU 00BEKMNO-0PUEHMUPOGAHHO20
i BUIYAALHOZO NPOPAMMUPOBAHUA.

Ilepebie Wary aBTOMATHIALHNK OPOTPAMMHPOBAHHA

IIporpaMmel a8 mepBrix OBM nporpaMMHCTEI THCAJIH HA
A3BIKAX MAIIUHHBIX KOMAHJ, 3TO OUeHE TPYKOEMKHI 1 AJTHTEb-
HBIH nponecc. IIpoXonHI0 3HAYNTENbROE BpeMA MeKIY HAYaJI0M
COCTABJIEHHA HNpPOrpaMMBI M HaualoM ee HUCIOALI0BAHHA. Pe-
IMUTL TV NpobleMy MOKHO ObIJI0O JHIOP TYTEM CO3JAHHA
CpencTB ABTOMATHIALNH TPOrpaMMHPOBARHHSA.

IlepBEIMH «HHCTPYMEHTAMH», KOTOPbi€ SKOHOMMIH TpPYA
NIpPOrpaMMHCTOR, CTANW HoAnporpaMmsel. B aBrycre 1944 ropa
JJIA  pelefiHol MamuHB «Mapk-I» mog pyKoBoACTBOM
I'peiic Xonrep (:KeHINHHA-MPOrPAMMHCT, MOPCKOH odHIep
BM<® CIHA) 6o11a HAIHCaHA NepBad NOANporpaMmMa 448 BLIYHC-
AeHHA sinx.

He omny I'peiic Xommep BonHOBana mnpobnema objerdyeHusd
Tpyia nporpaMmMucToB. B 1949 rogy Hxxox Moyuau (oguH 113 co-
spateneit 9BM ENIAC) paspabotan cucremy Short Code, xoro-
PY10 MOXKHO CUNTATBL NIPEeAIIECTBEHHHAIIEI I3bIKOB TPOrPaMMHPO-
BAHKA BBICOKOTO ypoBHA. IIporpaMMHCT 3amuchiBad pelIacMylo
3ajlavuy B BUJe MaTeMaTuyecKX dopMyl, npeodpaszoBsiBai Qop-
MYJabl B ABYXOyKEeHHBIe KoAnl, B gannHeiimeM crnenmuansbuad
OporpaMMa MepeBoauaa 3T KOIbl B IBOMYHBIH MAIIMHHEINA KOJ,.
Taxum obpasoMm, H:x. Moyuau pazpaboTras 0AHH H3 IEPBLIX NPH-
MHTHBHEIX HHTepuperaTopos. A B 1951 rony I'. Xonnep coapana

HepBbid KOMIOKBAATOR A-0. Ex ke BunepBrie 65171 BBeIeH 3TOT Tep-
MUH.
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ITepBble A3BIKK BhICOKOTO ypoeus: KoGoa n Poprpan

B 50-e rozasl npomioro Bexka rPyIIa IoJ PYKOBOXCTBOM
I'. Xonmep npucTynuaa K paspaloTKe HOBOTO A3LIKA H KOMITHJIA-
Topa B-0, Hobslidl A3k1k noaBonaua 66l IPOrpaMMHADOBATE HA H3kI-
Ke, OJU3KOM K 00BIMHOMY aHr/IHicKoMY. PazpaboTUHKH A3BIKA
Bhibpanu okoao 30 aHrINNACKHX CJIOB, AJA PAcOo3HaBaHUA KOTO-
peix I'. Xonnep opugymarna cnocof, COXpaHUBIIMHACA B OIIepATO-
pax OyayIoux s3bIKOB NPOTPAMMHPOBAHHA: Ka)Xjgoe CJI0BO CO-
JEDHHUT HENOBTOPHMYIO KOMOMHALIMIO K3 NEPBOH M TpeTheil
OyKB. Biarogapa sToMy KOMIHJIATOD OIPH COZAAHHE MANINHHOTO
KOJa OpoTpaMMbl MOYKET HTHOPUPOBATDH BCe OCTANbHBIE OVKBEI B
CJIOBE.

Heo6x0aUMOCTE TOABASHHA TAKOH CHCTEMBI, ASLIK KOTOPOI
Ipubaused K pasrosoprHomy, I, Xonmnep cBaA3bIBajia ¢ TEM, YTO
obnacte npumeHenus IBM Gyayr pacllHpATLCA, B CBA3ZH € UEM
OyzeT pacTH U Kpyr noassoarenei. 1o caoBam I'. Xonmep, cie-
AYeT OCTABHTL IIONLITKH «IPEeBPaTHTL UX BCeX B MATEMATHKOBS .

B 1958 ropgvy cumcrema B-0 nonyuyuna HaseaHHe
FLOW-MATIC u Opi1a opiieHTHpPOBaHA Ha 006pabGoTKy KOMMep-
yecKHUX jadHnix, B 1959 roay 6w paspaborar aseixk COBOL
{Common Business Oriented Language) (Ko6on)— MallIlMHHO He-
3aBHUCHMALII1 A3LIK IPOrpaMMUPOBAHHA BRICOKOTO YPOBHSA IAA pe-
meHuA 3agadv OusHeca, OfHa U Ta ’Ke IporpaMMa, HATTUCAHHAN
Ha MAINMHHO He3aBHCHMOM fA3bIKe, MOXeT OLITh BLINOJHEHA HAa
JBM pasHBIX THIOB, OCHAIIEHHBIX COOTBETCTBYIOI[MM TPAHCIA-
TOPOM € 2TOT0 A3BIKA. KOHCY/JILTAHTOM IIPH CO3AAHHH A3BIKA
COBOL BHOBB BRICTYIHAZ [, Xonmnep,

B 1954 roay nybauryerca coofleHHe o CO3JaHHH A3BIKA
FORTRAN (FORmula TRANSslation) (Poprpan). MecroM pox-
JeHud A3bIKa craja wrad-ksaprrpa ¢mpmer IBM B Hewo-Hopke.,
OaHunM U3 raaBHBEIX paspaboTunkoB aBagerca :xon Dakyc. OH
e crana apropoM HPD (nopmanbHaa dopma Bakyca), KoTopad
HCIONB3YeTCA AN ONMUCAHUA CHHTAKCHCA MHOTHX AZLIKOB IIpo-
rpaMMHPOBaHHUA,

OZHHM 13 OCHOBHBIX JOCTOMHCTB IlepBoil Bepcnun PopTpaHa
SABAANOCH TO, YTO A3BIK AABAJ BOZMOXKHOCTE ABTOMATHIHPOBATL
OPraHEH3AOMIO IIHKJIOB. JTOT A3HIK CTAJ He3aMeHHMEIM JJIs pas-
PaboTKH HAYIHBIX ¥ HHXXeHEePHBIX Npuiac:KeHnl, Cnenyer oTMe-
THUTL ZOJTOBEYHOCTE A3kIka PoprpaH. 3a moncrodeTusa OH CAJb-
HO uaMeHUacsa. B Hacrosaimee BpeMa PopTpaH peanM3oBaH Ha
IIepCOHANBHBIX KOMObIOTEPAX, CYEeP-KOMILIOTEPAX H OO-NIPeX-
HeMY INHPOKO UCIONBL3YETCS B HAYYHBIX HCCAeJOBaHHAX.
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B ror ke nepnop B epponeiickux erpadax u B CCCP nonynaap-
ubIM cTraHoBuTCA A2bIK ALGOL. Kax nu FORTRAN, on opueHTH-
POBAJICA HA MaTeMaTHYeCKHe 3ajfayu. B nem Obnina peanEsoBaHa
nepefoBasa JNd TOTO BpeMeHN TeXHOJOTHA IporpaMMHpo-
BAHUA — CTPYKTYPHOE NPOrpaMMHpOBaAHUE,

BoapiIce KOJIUYECTBO HOBBIX A3BIKOB CTAJNO NOABIATHCA B
60-e, 70-e rogsl DpoLINOro CTOJJETUA, HO He BCE M3 HHX BBILED-
AKAJIN NCOBITaHHe BpeMeHeM. K A3bIKaM-J0Jr0KKTEIAM CaeAyeT
oTHecTH A3HK BASIC, paspaboranrpii B JlapTMyTCKOM YHIUEBED-
cutete B 1964 rogy nog pyxoeoacteoM :koHa Kemenn u Tomaca
Kypuoa. Ilo zaMpicay aBTOpPOB, 3T IPOCTO A3BIK, JETKO U3ydae-
MBI, ITPEeJHA3HAYEHHBIN ANA NPOrpaMMHPOBAHKA HECHOXKHBIX
pacueTHBIX 3ajad. Hambonsiuee pacnpocrpanenne BASIC nony-
THJI HA MHKpo-3BM n nepcoHaNBHEIX KoMIObloTepax. OaHaKO
NepBOHAYANLHO ?TOT 435lK OblN HECTPYKTYPHBIM U ¢ 3TOH TOYKHU
3peHHA IUIOXO MNOAXOAWJ AnA o0yuyeHHA KayeCTBeHHOMY IIpO-
rpamMupoBauioe, B 1985 rogy Owlna cozgaHa BepcHA A3LIKA
True BASIC, koropad nmo MHeHHIO pa3padoTuyHKOB Onlja COBep-

menHee, yeM PASCAL. B 1991 rogy nossurach 1nepBasi BepcHusa
aspka VISUAL BASIC.

JI3BIEA NpoLEeaYPHOTO NPOrPpaMMHPOEAHHA

J17 11epBEX ASBIKOB NPOTPAMMHPOBAHUA XapaKTepHOH Hep-
TON OLlNI&a npedmemnas opuermayud. ITo 3HAYUT, YTC KaKALIH
A3BIK NNpeJHa3HAYaJCA AJ8 pPelleHNs KAKOro-To OIpefeeHHOro
raacca sagag, COBOL 6min opueHTHUpOBAaH Ha pelleHHe 3ajad
6useca, FORTRAN — Ha npoBejieHHe HHM¥KeHepPHBIX M Hayd-
HHX pacyeToB, B snoxy 3BM TpeTkero noxkoseHua 60ablnoe pac-
npocTpaHeHke noiayana aA3kk PL/1 (Program Language/l),
paspaboranHblil pupmoii IBM. 1o Opin mepBEIT ASKIK, NpPeTeH-
AOBaBIIHI HA YVHUBEPCANLHOCTL, T. €. HA BOBMOMKHOCTH PelIaTh
JNI00Ble 3aJaqyy: BEIYHCANTEILHLIE, 00paboTKK TEXKCTOB, HAKOI-
JIeHHUS M NOHCKa nHEpopMauun, PL/]1 oxasanca cCANIIKOM CHOMK-
HBIM A3BIKOM. TpaHCAATOP ¢ Hero HeJOCTATOYHO ONTHMANBHEIH,
comep Kaliuil pAal HeBeIABAeHHHIX owmubok. Ilo aToll mpuumne
3TOT A3BIK He MONYYHMJ pacnpoctpaHeHnmsa. OgHAKO JAHHHA Ha
YHUBEPCANU3AUHNIO A3BIKOB ORLIA Tipojoskena. Craphle A3BIKU
6L MOJepHH3HUPOBaHEL B YHHBepCcaJbHEIe BapHaHTHI, [Ipame-
poM oMy ctan FORTRAN 77.

SHAYUTEeABHBIM COOBITHEM B HCTOPHM H3BLIKOB IPOrpaMMHDO-
BaHHUA cralo cozgaHue B 1971 rony aswika PASCAL. Ero asro-
pom aeaserca Hukaaye Bupr, npodieccop us Illseiinapun. Buapr
Ha3BAaJ 3TOT A3LIK B YeCTh PPpaHIy3CcKOro MaTeMaTHKa 1 PU3HKa
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Brasa Ilackana, koropslil B 1642 roay cKOHCTPYHDPOBAJ BhIYMNC-
AUTEALHBIE MeXaHnnsM. IlepponHauanrHo PASCAL cosgasaJics
KAaK A3BIK 418 o0ydeHHs. B HeM fApKO BEIpAMEHA CTDYKTYpPHas
AUHHUA Nporpammuposannd. lHnpokoe npakTHYeCcKoe MpHMeHe-
HUe A3BIK NOJYYMJI ¢ NIOABJeHHEM IePCOHANBHEBIX KOMIOBIOTEPOR
B Bepcuu Turbo PASCAL,

fAspik nporpaMmMupoBanus C («Cu») 6b17 3agyMaH KaK HHCT-
PYMEHTANLHBIR R3BIK AJA PaspaboTKH OmepaulMOHHBIX CHCTEM.
On cosfaBajJCcd ONHOBPEMEHHO ¢ OlePaIHOHHON CHCTEMOIl
UNIX. Aptopami sToro aseika ¥ OC UNIX apnaiwTcs aMepu-
raxHcKkne nporpaMMucTsl denanc Pruun u Kerrer Tomucon. Ilep-
BoHadanbHO K. Tomncorn nawan nucate OC UNIX Ha s3bike
FORTRAN. B ganpreiimemM Omis cosnan A3k C, u B 1973 rogy
SIIPO ON€PANHOHHOH CHCTEMbl BMECTe ¢ NPOrpaMMaMU-YTHIHTA-
MU 65110 mepenncano Ha C, JTOT A3BIK ABASETCA CTPYKTYPHEM
A3LIKOM BBICOKOI'0 YPOBHA. B HacTOAIllee BpeMsa OH NPHMeHAeT-
cA nAA paspaloTKH He TOABKO OIePAUHOHHBIX CHCTEM, HO I
TPAHCAATOPOB, CUCTEMHEIX H IPUKJAAIHLIX IIPOrpaMM,

HamEn HCRYCCTBCHHOTO HHTEILIEKTA

B 90-x ropax mpoiunoro CTOJETHA NIAHEPOBANOCH MOSBIE-
HHUe KOMIOBIOTEPOB IMATOTO MOKOJIEHHHA, HASEBAeMBbIX MalIMHAMH
«HCKYCCTBEHHOT'O MHTe/JIeKTa», B KayecTBe OCHOBHREIX A3BIKOB
IPOrpaMMUPOBAHHA B 2TOM, NOKA HEOCYLIECTBACHHOM, IIPOEKTe
NpedloNarajlich A3SHEKH JCKYCCTBeHHOro nHTenxekta LISP u
PROLOG.

Cosparenem ssmika LISP (1956-1959 rr.) aensercsa IKoH
MagkxapTn, KOTOPOrO HAIBIBAIOT OTIOM HCKVCCTBeHHOTO MHTEN-
JeKTa. UMeHHO OH DePBHIM BBeJI TEPMHH «HCKYCCTBEHHBIN HHTEN-
neKT». OCHOBHEIM B A3mKe LISP gpiagerca IOHATHE PEeKYPCHBHO
onpenedeRHBIX GyRKUMi. loxaszano, uro xi0bGoli anropUTM MO-
seT OBITh OITHCAaH ¢ NIOMOILBI0 HEKOTOPOoro Habopa peKypcHBHEIX
dyurumil. OcHOBHEIe HAEH 2TOrC A3EIKA OBIIH N033e UCII0AL30BA-
H:l B A3bIKe NporpaMMupoBaHua ana gereii LOGO, paspaGoraH-
HoM B 70-e roasl B MaccauycerckoM TeXHOJIOTHYECKOM HHCTHTYTE
1mog pyrosopctBoM Colimypa Ilefimepra. IlogMHOMKeCTBO A3bIka
LOGO, Brawuamwilee KOMaHIB I UepenalllKH, IPHMeHAETCHA
NPy paHHeM O0Y4YeHUH NPOrpaMMUpPOBAHMIO.

Azeixk PROLOG paspaforan Bo ®panunu B 1972 rogy Tak:xe
Lnsg pelleddsa npobaeM uHckycersersoro murennexkra. PROLOG
II03BOAAET B (OPMAJBHOM BHJE ONHCHIBATH PASANYHBIE YTBEPK-
JAeHUA, JIOTHKY paccy:®AeHUH, 3acTaBlsgeT KOMNLIOTEDP AaBaTh
OTBeTH Ha 3aZAHHbIE BONPOCH.
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CospeMeHHEIE A3BIKY 00LEKTHO-OPHEeHTHPOBAHHOTO
H BH3YAJHLHOr0 HPOTrPaMMHPOBAHHSA

B nocnennee BpeMs OJHMM M3 OCHOBHBIX HanpaBJeHUii B
Pa3BUTHH NMPOTPAMMHOrG 00eCIeUYeHHI KOMIIBLIOTEpA CTal 00%-
exmuo-opuenmuposannbiii noedxod. Ilox caopom «obnexT» MO-
HUMAETCA CTPYKTYPa, o0'beJUHAKIIAA B eJUHOe LeJIoe JaHHEIS
1 nporpammbpl ux obpaborxu. Cranm nonyaspHol 00LEeKT-
HO-OPHEeHTHPOBAHHbBIe OIIePALMOHHBIe CHCTEeMEBl (HAUpHMeEp,
Windows), mpuRJAagHEIEe NPOTrPAMMEL, & TAKKEe cucmemst 06%s-
eKMHO-0PUEHMUPOBAHR020 npozpammuposanus (O0IT).

IlepeeiM A3bikom ¢ sxemeHTaMu OOII 6m11 Asnik Cumyna-67,
B Turbo PASCAL, raunHadA ¢ pepcuu 5.5, MOABHJIUCHL CPeACTBa
QOOIl. Hrorom passutua Turbo PASCAL B aTOM HANpPAaBJSHUH
crano cosganue gupmoil Borland crereMbl mporpaMMHPOBAHHA
DELPHI (Hendu). Menonwzopanue 2Tol CHCTEMBI, B YACTHOCTH,
JaeT BO3IMOMKHOCTB JIETKO H OBICTPO NpPOrpaMMHpPOBATDH CJIOK-
Bl rpadmdeckuil nuHrepdeiic. B 1991 roay noasunace neppan
Bepcua AsumKa VISUAL BASIC. Hauuxaa ¢ nATodl Bepcunm
(1997 roa) A3BIK cTAN NOIHOCTEIO OOBEKTHO-OPHEHTHPOBAHHBIM.
Ilo gamEBIM Ha KoHell 90-X ro/0B MPOIUAOTro CTOMACTHA KOJAUYECT-
BO IIPOrpPaMMHCTOB, HCHOJB3VIOLINX JAJA CBONX paspaboTok
VISUAL BASIC, ne yerynaer unucay croporanikos VISUAL C++
n DELPHI.

B 1985 roay natboparopna Bell Labs (CIIIA) coofGiumna o co-
3AaHUH A3BIKA TporpaMMuposaHua C++ (CH-++). IToT A3BIK
sIBAfAETCS cerofHsa Hanboaee NOOYJIAPHLIM CpeiH A3LIKOB 00b-
@KTHO-OPHEeHTHPOBAHHOINO HNporpaMMmHpoBaHua. C ero momo-
INBI0 BO3MOKHO CO3JaHHe NPOrPAMMHEIX NPHACKEHU, OpHEeH-
TUPOBAHHBIX Ha JI00BIe MAIIHHBL — OT IMEPCOHANBHBIX XO CY-
nepKkoMIbioTepoB. CoszareiieM f3klKa ABAAeTcA DBBOpPH
Crpayerpym.

IIpepcraBuTeeM A3LIKOB 00BEKTHO-OPHEHTHPOBAHHOTO NPO-
IrPaMMHEPOBAHNA ABJAACTCE H A3BHIK JAVA, co3ZaHHBIA B
1995 rogy nog pyrosoacteoM Hsxkeiimca [ocaunra rpynmnoi uH-
sweHepoB komnanuy Sun Microsystems. ITpu ero paspabdoTke
Obls1a ocTaBJeHA LEeAk — CO3AATh NPOCTON A3LIK, He Tpebyo-
INHA cHenHadbHOro H3yueHUA. fsmk JAVA 6p1a paspaboraH
TaK, YT00LI OLITH MAKCHMAJIBHO NOXoxKuM Ha C++. JAVA apna-
ercad MIeANBLHBIM MHCTPYMEHTOM IpPH CO3NAHHH NMPHACKEHHH
ana HHTepHeTA,
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_j:,"ﬁ KopoTko o rnaeHom

TlepBble cCpeACTBA ABTOMATH3AaOIHH NPOrpaMMUPOBAHUA:
Short Code (1949); komnunarop A-0 (1951).

[lepBEIMH PpaCNPOCTPAHEHHBIMH TOJHOI@HHBIMM fA3bIKAMH
BLIcOKOro ypoBHsa Oblnin: FORTRAN (Poprpan) (1954), opuen-
THPOBAHHBIH Ha MareMatHdeckde ppluucaenus, COBOL (Ko-
00/1), OpUEHTHPOBAHHLIN Ha 3agady OusHeca.

fAsniku, pacnpocrpaHuBmpecd B 60-70-x romax XX Beka:
ALGOL, BASIC, PASCAL, PL/1; C — nepBslil A3BIK BEICOKOTO
VPOBHSA, MIPHMEHSEMBIH B CHCTEMHOM NTPOrpaMMUPOBAHNH, A3EI-
K1 HCcKyccrBeHHoro nureanexta: PROLOG, LISP.

B 1980-90-e rogrl XX Beka ObLIM CO3JaHBI S3BIKH 00DeKT-
HO-OPHeHTHPOBAHHOIO mnporpaMmmupoBanua: C++, DELPHI,
VISUAL BASIC; JAVA — asnik Web-niporpaMMHpOBAHIA,
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Komnviomepuan
cemo

Jdoxarbhag cemsp

CrcTreMa KOMNBbIOTEPOB, CBA3AHHLIX Ka- [uaasa 1
_ HAaMu mepenauu Hﬂcpopmaunn §1

HeGonemas KOMOBITEPHASA ¢eTh, palo- Tnasa 1
TAWIAA B OpeAenax OJHOr0 NoMelne- § 1
HEA, 0JHOr0 NPpeanpusaTUd

JlokanbHas CceTh, B KOTOpOH Bce OOB-

JORAALEAR Cemb I'naga 1
0K ODANZ06AR edHHEHHbIe B Hell KOMIBHTEDPE PABHO- §1
P NpasHE
JokanbHaa cetk, B KOTOPOA HMeeTed
Jokarvras cems ORHA lIeHTpaAbHAaA MalllHAa, HajblBae- Inapa 1

¢ auldeneHnbIM
cepaepom

MaA cepBepoM, M MHOMKECTBO I[I0ZKAI0- §1
YeHHBIX K Heil KOMIBIOTepOB, Ha3kIBae-
MEIX pabouuMy CTAHIMAMH

Cepsep
AORAALHOL cemu

Facbarvnasn
KOMNLIONEPHAR
cemb
(MmerReKOMMYHLL-
KOUUOHHAR cemb }

Teaexommyhuna-
yuR

Yaaut
KOMRLIOMepHOoU
cemu

Himosz

KoMnbeOTEp, HCIIONALIYeMLEIH Kak Xpa-

HUANIE obmux MHQOPpMAaLMNOHHEX pe-

CYpCcOB (ZAHHBIX ¥ TIPOFPAMM) M [O3Bo- I'iagpa 1
JAIOMWNA TOAKMAIYATECH K TeXHHYe. §1
CKHM ycTpolicTBaM ofluero Jocryna
{uanTepaM CKAHEpaM U T. A, )

CeTh, CBHOLIBAKIOAA MEXIY coﬁaﬁ
MHOMECTBO JOKAJIBHLIX CeTeH, a TaKkkKe
OTACNLHBIE KOMIIBIOTEPRI, He BXoaAlLHe
B JOKaJbHLe ceTH. PasMepr rxofans- §1
HLIX ceTell He OrPAHHYEHBI: CYLISCTBY-

IOT CeTH 0T PerHOHAMbHEIX A0 BCEMHp-

HHX

IIpouece obMena nacbopmalmen no ramo- I'znasa 1
6&.11511011 Homnbm'repuon ceTH § 1

Romnbmepﬂae aﬁupynﬂnaune, oCyie-
CTEAAIOIEE CBAIb MeMEIY OTAeAbHbIMH

" I'mapa 1
YacTaMu rjaodanbHoi ceTH; aG0HEHT Co- §1
eAHHACTCA ¢ CeTbl) Hepes y3eJ omnpeRe-
ReHHOTO NpoBaitfepa
¥3en B perHoHAJARHON NJIH oTpacaeBoi
P P I'nasa 1

CeTH, CBAIBIBAIIIUIN ee ¢ APYTHMH ce- §1
TAMH
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Mupopaa cHCTeMAa KOMIIbIOTEPHBIX I'nasa 1
Humeprem N

ceTeit §1
Baexmpmmax Cnymﬁa DﬁMEHa OBECEMAMH B KOMIIBIO- I‘.naBa 1
nowma TePHBIX CETAX § 2

' I[MonnMeHOBaHHEIH pas,u;en BHelIHed na- [asza 1
IToumogwic awftix  MATH NOYTOBOTC CepBepa, OTBEefeHHbINH § 2

AN nm’pc}pmaunﬂ aboHeHTA
3rexmporKbiit YHHEKaNpHOe MMA [OYTOBOTO HALIEKA [nasa ]
adpec aboHeHTa § 2

Hacrnn EJIERTPOHHDI'D afgpeca, paa,u;e.rm 'nasa 1
Homerbe eMEI€ TOUKAMHE, I YTOUHAIOLUe MecTo- § 2

IOIGHKEeHNe [10YTOROIG CEPBepa B CeTH

,Ho.ueuuae umMAa
ROYII08020

BcAa 4acTe 3nexTpoOHHOro ajpeca, pac- [asa ]

MON0XeHHAs COpPaBa OT 3HAYKa (@ § 2
cepsepa

TexcroBLIH daiii, cofepilauinii «HGH.-“ L
OReKMPORKOE BepT» ¢ a,t:pt;?:om (’a,up':cgmn)mnonyqa're T'nasa 1
RUCHMO § 2

A4 (mony4yareneil) H TeKCT NHUCHMA

CnecremMa obMeHa HudopMallMelt Ha

Tnasa 1
Terexongepenyua olpedeeHHYI0 TeMy MeXzy aloHeHTa- § 2
MH CeTH
BJIEHT]JUHHHE XPAHHINILE, MOIBOJTH-
WHe deped HHTepHeT MONOABATE npo-
. rpaMMHoe ofecliederRHe MOJAb30BaTENe
Paitrosuie P I'naga 1
NepcoHaAbHRIX KoMObeleTepoB. Cepse-
apxuehl §2

PHI, HOoXAepxuBawInHe pabory daiino-
BBIX ApXHBOB, HadsiBawTcad FTP-ceppe-

paMu
CEA3b, OPH KOTOPOH mepeaava HHOOp- [rnasa 1
Axanrozo8as c623b  MALUM IPOU3BOANTCE B dopmMe Hempe- § 3

PHIBHOTO (9AE€KTPHYECKOr0) CHTHAIA

Cnaah, B KOTOPOH .nmfiaﬂ HH(]]GpM&IJ.HH I'Jlaﬂa 1

Hupposas ceasw

OepefaeTcsa B cpc:upme JBOAYHOTO KOJA § 3
PB.BJIH‘-IHDI"O po,n;a MOMEXH, leHBG,II;H
I'napa 1
IHym mHe K norepe (AcxaxeHiso) nudopMa- §3

OHH

BHGDKDHPOHGBG,I{HTEJILHHH HOMOBI: o1
Tep, ofecneynBanRlE HWHGOODMAIHMOH- § 3
Hbleé YCAYTH B CeTH

Komnviomep-
cepaep
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KoMMyTHHpYEMBle TelehOHHBIE NHHWH
W/H BbIAeNeHHBble KaHaasl — TededoH- Tnapal
Hule, KadeldbHHe, ONTOBOJOKOHHEIE, § 3

Junuu ceasu
68 KOMNvIOMeEpHOU

cemu :

COYTHHKOBLIE K T.A.
TepMunan IR, uenoapsyvemei a0oHeHTOM aAnaA no- Inapa 1
adonexma AYveHMA U nepegadn HHQ)npmauuu § 3

E}neprnHHoe ychoHCTBO, ﬂcyu.l;ec'ra-_
JAloliee CcoeANHEeHHEe HKOMNLIOTEPOS B
CeTH Yepel aBANOIOBYW TelelOHHYIO

Inaga 1
Modem nuHHK, Moayaauua — npeobpasosa- § 3
HHe H3 UH{PPOBOH (opMEL B aHANOIO-
. BYIO, geMopyaanua — odparHoe npeol-
. pa30BaHHe
CrasjapThl, onpeneuﬂmmne t}mpmm
OpercTaBIcH CHDEG&H nepecelnxH
Hpomoxoavt PER uA u p I'napa 1

cooDLIeHHI, TponeAYPH HX MHTeplpe- § 3
TALLMK, IPABHAA COBMecTHOR paborhl
pPa3InuYHOre 0GopyAOBaHHUA

padombyi cemu

Texnonozus OPPEHHBE.II,HH NPOrpaMMHOTO nﬁecneqe- I'napa 1
«KAUEHM-cepaep»  HUA, IPUHATAA B COBPeMeHHBIX CeTAX §3
Iiporpamma OoAroTaBJdHEBAKILIIIAA 3a-
KHauenum- porp » BOAT - I'napa 1
NPOZDAMMA Npoc NOAB3OBATENA, Mepefarliad ero §3
pozp o ceTH, a JaTeM NPHHHMAKLIAA OTBET
- Tporpamma, npnﬂumammaa 3anpoc
Cepsep- . [IOJIB30BATENA, MOATOTABAKBAIOIIAA 0T- [apa 1
npo2pamMMma BeTHYH HHPOpMALHKO H Hepeiamniiad § 3

: &€ [I0JIb30BaTeMI0

«Bcemnpuaa nayTHHa»: pacnpegesneH-
: Had IO BCeMY MUPY MHGPODPMALHOHHAA
Word Wide Web v MHPY MRQOPMAL
(WWW) CHCTEeMA ¢ THIePCBA3AMM, CYLIECTBYIO-
. I1af HA TeXHUYecKoi 0aje MHMpOBOH
_ CeTH HHTEPHET

I'nasa 1

§ 4

- OCHOBHAS NONMEHOBAHHASA Hﬂqmpma-!
IHOHHAA eAHHHLIA, npeacrasaammasx [nasa l
co00OH OTAeldbHBIH NOKYMEHT, XpaHA- § 4
wuiica Ha Web-cepBepe

Web-cmpanuuya

HexoTopoe rKoauyectso Web-cTpaHull,
CBAJAHHBIX TemaTHuecKH. Hmeer rmas- Inasa l
Hyw (goMamiwn — Home page) cTpa- - § 4
HHILY

Web-caiim
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Komnsierep B cern HHTepHer, XpaHs- I'naga 1
Web-cepsep il Web-cTpaHUIEE H COOTBETCTBYIO- §4
mee NporpaMmuoe obecneqyeHHE

- CucTeMa TUNEPCBAZSH MEXIY MYJbTH- [saea 1

Tunepmedua
P MefIBa AOKYMEHTAMH - §4
Web-Onauze KaueHT-nporpaMma pns paﬁoTH meib- . [naea 1
Paysep _3oparena c WWW - §4
Houckosas I10, noseondawilee NoabHpaTk HY:KHEIE Inapa 1
cucmena NOKYMeHTH B WWW 1o TeMAaTHEe HJIH §5
o KAI04EBHIM C/10BaM
- Yopomennoe nopofue peanbHoro obb- .
Modens eKTa, OTPAXalollee CROICTRA (XapakTe- ['napa 2
PHCTHEH) ofbeKTa, CYILeCTBeHHble A% : § 6
,HD{:THH{EHI{H LeJId MG,I[EJIHPGB&HHH
MaTepHa.nhHme 00BeKTEI, HBJIEEHA
Obzerm TIPEPOALL, Npollecchl. B npouecce Moge- - I'nasa 2 -
MOFeRAUDOBAHUA JHPOBaHHSA 00BeKTsl paccMaTPHBAKTCA 56
KaK CHCTeMBbl
Cucmena HeuTto n1enoe, cocToAIee H3 MHOKECTBA I‘.:IaBa 2
B3AHIMOCBA3AHHEIX YaCTel § 6
Mamepuaashan
(Hamy;uas) - ObvexT-saMennTeb, PUIUILCKH . 'nasa 2
NoRo0EBIN MogenHpyeMONY 00BeKTY §6
maé‘mb
Hngopmayuonras Onucadyie o00BeKTa MOASJHPOBAHHA Fraga 2
o 6‘9.;; 4 (choBecHoe, MaTemaTHuyeckoe, rpadi- §6
YyecKoe H T. 1.)
PesynpTaT mepexoja OT peaJbHbIX
U CBOMCTE MOAeTHPYeMOR cHcTeMbl K X%  I'napa 2
p Y thopManeHOMy OOO3HAYEHHIO B ONpene- § 6
JIPHHO EHB.K{)BGH CHCTEME
Cmpyxmypa {}Hpe,II;EJIEHHhIH LHOPAIOK uﬁ'be,mﬂerma . I'naBa 2
cucmemut BJI'EMEHTDB cocTaBﬂﬂmme cncTemy . §7
Buiut Bepbanbnwie, rpadudeckue, Taﬁnnq- Tnasa 2
UHOOPpMALUOHHbLX HBIE, MATEMATHYCCKHME, HMHTALIMOH- ' §7,8,9
ma&meu HEIE, Gﬁ'LEHTHHE '
. Me-ro,am, CROAAILIMHe PpelleHle nmﬁun
Yy AeHHbIe M&TEM&THHECKDH Ja7avYH K HDGJ’IE,B.OBE!‘ T'nana 2
emodnt TeJbHOCTH apu{pMeTHyecKnX oNepaliii §9

{(MCTIONBL3YIOTCA B MATEMATHYECKOM MO-
ASTHPOBAHHT )
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HKomnviomepnan IIporpaMma, peanusymwlasg pacyeTsl Crasa 2
MAMEMAMULECKAA COCTOAHUA MOASAHPYEMOH CHCTeMBI Mo §9
Modens £e MaTeMaTH4YeCcKol MOoJesH

e Hcnons3oBABHE KOMOBIOTEPHOH Mares o o
Buivucaunteabhutii p I'iaBa 2

MaTHYeCKOH MOAeJH ANA HeCAeA0BaHUA
IKCREPUMENM &9
noBefgeHHA o0BbeKTa
BocnpouaeegeHHe HAa KOMIILIOTEpe IO-
BeJeHMA CAOMKHOM CHCTEMEI, 3J1eMeHTRI
Huumayuornar A , ’ " I'naBa 2
wodert KOTOPOH MOryT BecTH cels Cav4ailHbIM §9
ofpasoM (UMX IOBejeHHe 3apaHee Ipel-
CHAJATL HENL3A)
CoOBOKYOHOCTE opraﬂuaﬂnaﬂﬂon HH-
dropManyy, OTHOCAUIEHCA K oNpefeNeH-
Baaza dannvix HOHl mpeAamMerHoil obnacTd, OpeirasHa- Iapa 3
(B ) YeHHAasd A7 AIHTeNbHOr0 XpaHeHusl Bo § 10
BHeIllHefl NAMATH KOMIBKTEpa H IIO-
CTOAHHOTO ITPHMeHeHHKA
CDBGK}?IIHDCTL Haskel ,u;aHHHx U Beero
KOMIIJIEKCa AlnapaTHO-NIPOrpaMMHBIX
Hugopmayuonnas p porp I'snaBa 3
CPeAcTB AJs €¢ XpaHeHHA, H3MeHeHHHA
cucmema § 10
U NoHcka HMHpOpMAaIHM, AMS BIaHMO-
AEHCTBHA C NOAL30OBATENEM
L ComePHT KDATKYI HHQOPMALMI 06 o .
ba @ammaapagm .Il P p ¥ (bopra, I'napa 3
oeKas o0 beKTaxX HeKOTOPOI CHCTEMEl B CTPOrO § 10
GUKCHpPOBAHHOM (hopmaTe
e o o CD e }KHT_ “l:;i_;['EHE]_CﬂMGITﬂ. adHoro o
BI dorymenmany- A°P AORY p ore I'nasa 3
ran THIIA: TEeKCTOBHE, rpadiuecKHe, 3BYKO- § 10
Bbl€, MYABTHMeAHITHLIE
~_  Pasa KauHHIX, PasHEIe 4aCTH KOTOPOM o . _ o
Bl pacnpedenen- A p p I'nasa 3
R XPAHATCA HA PasANYHHEX KOMIBIOTE- § 10
pax, o0beJMHEeHHBIX B CeTh
B,ZI ueumpa.uuso Baaa .II;B.HHH:‘-: xpaﬂamnxcs Ha u,:r.HnM Inapa 3
GaAHHAA KOMIBIOTEDE § 10
Basza gaHHEIX ¢ Ta0audHOR oprannaa-
Meil JaHHBIX (oAHa HJIH HecKoabko  [apa 3
Bl pernayuonnan » A (oA
B3alMOCBAZAHHBX NPAMOYIOJALHEIX § 10
Tadauu)
e e S s e
Sanuce Crpoxa Tabaunn penanirodHoi BJL §10
HNmenosadHulil cToabery Taﬁnuum pena- T'napa 3

§ 10
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Oau0 none (npocToil KAKY) KAH COBO-

KYOHOCTh noseil 3anMcn (cocTapHOR

Hepsuynbtli kA0Y  KI0OU), 3SHAYSHKUA KOTOPLIX He NOBTOR: -
I0TCH ¥ PAJHBIX 3anHceld; WIeHTU(PUKA-
TOP JaNKCH

nasa 3

§ 10

CBolicTBO 10J4, OnOpedeNsIolnee MHO-

MECTBO 3HAYeHHWH, KOTOpBIE MOMKET
NMPHHUMATL JaHHOe NoJe B padauyHelx [aea 3
JAMMCAX, a4 TaKXXe AelCTBHA, KOTOphle § 10
MOEKHO ﬂ]}DHGBO,IIHTb C THMH 3HAYYeHM-

HMH

— YHCNOBOH,
OcHo8HYIe MUyt — CHMBOMAbHHELI; I'nasa 3
noaei ~ JOTHYeCKMH; § 10
— «JATA»

Tun noas

Cucmema ynpas-

IIporpaMmMuoe ofiecrievedle KomneloTe- Inrapa 3
AEeHUA tasamu

darHnx (CJ’E,H) pa, pefHasHAYEHHOe A5 paboTel ¢ B § 11
Peaayuonnas CHcTema YNIPaBAeHHA PeaAIHOEHON 6a- I‘nasa 3
CYEBH 30 RAHHBIX § 11

KomaHza, ¢ KOTOPOH HAYHRAETCA paﬁo* I'napa 3
Ta ¢ ToToRoi BJ § 11

Omxpw mue Bﬂ

Komanzga poucka sanuceir 8 B, yoos-
JIETBOPAIOUINX HeKOTOPOMY YCAOBHIO.

3anp ﬂg ITapameTpnt HKOMaHARI: BHIBOJHMBIE ?ﬁm]%
HG GHIO0PKY noAf, ycaopHe beibopa, DapaMerpbl ’

COPTHPOBKH

Komanza, oo xotopoll cosgarTca (ﬂT-

KpeIBalOTCA) (haitnsl ANA XpaHeHUA Tal- Trnasa 3
Coszdanue B NI, coobmaetTcd HHPOPMALHA O COCTA- § 12

Be nonell sanMcH, MX THmax ¥ (dopMa-

Tax

CBOMCTEO TMONg, ONpegenfouiee “HCI0

IO3HUIHHA, OTBOAMMBIX B Tabaume ANH

Inaea 3

Popmam mond. Jdas dYHCHOBEIX Ioaeil, HpoMe §12

TOr'Q, MOMeT YKA3hlBaThCcA KONHYECTBO
3HAKOB B ZpoOHOH 4acTH (TOUHOCTE)

Jloruueckoe BEIpaKeHHe mpocToe Hax Iaaba 3
Yenoste subopa P P

cOCTaBHOe (CHOMHOe) §13, 14

Bulpasense, nNpHHHMAalOLee JOTHYe-
Jdozuuecroe p » 1P i Tnhapa 3

CKOe  3HauYeHHe  (<HCTHHAa» HJIH 13. 14
BbtpaNceHue § 13,

+JIOKD*),
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Conep:EuUT 0ZHY BETHUHHY JOTHYECKOTO

Hpocmoe nozuue- I'snasa 3
CHI;E BBLDANCE e THINA UK CIIEPAILHIO OTHOLLIEHHA (CpaB- § 13
P HeHHA)

=  {paBHO};

<> {He paBHO);
Onepayuu (e p )

> {0oasIle): I'nara 3
AmMmENHeRR R

< {MeHblle); § 13
{cpasnerua}

>= (DoABLIe UJIH PABHO)
<= (MeHblle NUAH PaBHG)

Cromchvte aozuve- Jlorndeckue BelpaXeHud, cogep:xalnde [nasa 3

cKue sbipadenus  JIOTHYHEeCKUE OnepamuH § 14
— orpuuanue (HE);
Joeuveckue JOrHYeCKoe YMHOMEHHe —
. I'naBa 3
ghepayui — KOHBRoHKUMA (I1); § 14
{ocHoBHbLIE } JAOTHYECKOE CJ0MKeHHEe —
- rusbproBKLKA (HIIH)
HMaMeHdeT sHayeHHe JIOrHYeCKOH BesH-
Tnapa 3
Ompuyanue (HE) YHHH HA NPOTUBONOJOMXHOE ( ¢« UCTHHA» 5 14
" H& «JIOb#», 8 ¢JODb» H& ¢HMCTHHA»)
PEE}"JIBT&T anepal iy 4HCTHHA® TOABKD
K . I'naga 3
onsloHKEuuA (H) Torpa, Korga ofa omepaEia HMEHKT 3Ha- § 14
YeHHE ¢HCTHHA» '
PEG JABTAT OIIePALMH <«J0Eby TOJIBKO
Hduzsionkyua y pan I'nasa 3
(HJTH ) TOTA4, Koraa o0a oIepaHia MMelT 3HA- § 14
YeHNEe €NOMEB»
Ilo yGrIBAHMIO cTApPIIHHCTRAL
Cmapuiincmes ' omepalHd B CKoOKaX;
T'napa 3
AOZULECKUX . orpruanee (HE); - §14
onepaiuls ' KOHBHOHKNEA (H); a
D pudproHKLHA (JIH) i
Ynopagouedne 3zanuceil B rabauue no Tnasa 3
Copmuposka B BOIPACTAHHMIO MJIH YORIBAHNIO 3HAUEHHA ° § 15

KaKoro-eubyae noas (MAH 11one) ;

: I . Ilone (mond), nMo 3Ha4eHH kotoporo : I'nasa 3
. Ko copmuposru ,
' (KOTOpEIX) OPOH3BOAUTCA COPTHPOBKAa | § 15

i i ime = om mme—— W aEEE —————r - T W Al ————

Ienviit mun . Tun npeacrasnesHus UeJblX YHeesa B na- | [aaea 4
MATH KOMOblOTEpa L § 17

Beutecmeennbiil Tun npeacTasAeHNA YHCcea, UMeouX ;| I'napa 4
mun . APOGHYIO YacTh, B NaMATH KOMIbIOTepa @  § 17
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ObaacTe M3MeHeHHA 3HaYeHHH Yucen
Hduanazon (eaBIX HAH BellleCTBEHHKX), Kotopele [sapa 4
IHALCHUL MOHO XPAHHMTE B [AMATH KOMILIOTE- § 17
pa. Beerga orpasuded
Boixo e@3YALTATOR BHIMMCAeHMIl 3a [Jara 4
Ilepenoanenue A peasy
FpAaHUIE ZOOYCTHMOrQ AHAanascHa & 17
Cnocold 3anmucH . 4HceJl B NAMATH
Brympennee nped- o Fnapa 4
KOMIILIOTEpA B JABOMYHOH cCHCTeMe
CMAGACHUE YUCCH § 17
© CYHCNEeHHNA
X =m: " rge m — MAHTHCCA YHCMA,;
Ilpedemasaenue n— 1o Ps: '05? THCJIA; ’ Cnasa 4
GeU{eCINEEHHbIY pAA ’
CLCeR P — OCHOBaHHE CHCTeMEl CHUHCNeHUA, B §17
KOTOPOHK MpeicTaBaeHO YHCAO
Owubra MANIHHHBIX BEIYHCJICHUH ¢ Be-
Hoepewrnoeme LIECTEEHHBMHE YHCJIaMH, CBA3AHHAY ¢ [Jasa 4
EBINUCACHUL OrPAHMYEHHOCTBI0 pPaspPagHOCTH MAH- § 17
THCChI
JdaHHEe, NMpeACTaBAeHHHe B Tabmny-
INEKMPOHRAR - HOM BHAe N NpefHAa3HaveHHBIe AnA op- , I'nasa 4
mabauya (3T ) ' FAHM3ALMM TAOMHYHEIX pacdeToB Ha : § 18
KOMIBIOTEPE
Tatauurbii [TpuknazHaa nporpaMMa, paborawizaa I[Jaea 4
npoyeccop (TII)  c 3neKTpoHHBIMH Tabnniamu §18
) ! HanMeHbIUAA CTPYKTYDHAS €IMHHLA U'naea 4
Huelixa 3T "
HIEKTPOHHOH TADIHIIEL § 18
PexunM oTobpadieHid 3HaueHH
Peoicume. {OoCcHOBHOI); gemum OTOOpaKeHHA Tnasa 4
omobpaxwernus 9T . ’ § 138
- ¢popMya
Hna (adpec) Crnagrsaercsi U3 OykBenHoro ofosna- I'masa 4
avetiwu IT YeHHA ¢TOAGIA M HOMEpA CTPOKH § 18
— TeKCT (MoCcAef0BATENLHOCTD
CHMB )
Codepmumoe 0110B); I'napa 4
aveiu 9T ~ 4YHCAOBOe 3HaueHHe {Leg0e MIH § 18
. BeLlecCTBeHHOe YHCJI0);
- (hopMyaa
Jiro6ad MoCAeROBATENBPHOCTE CHMBONOB, |
Texor KOTOpAA He MoMxeT OmTh uncaoM ua# [aasa 4
$opMyNoil, a TAKMEe HAYHHAILIAACHK § 19
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3amuce, ONpPefeadIoUlad TMOPAACOK BBI- .
DopMuia yucaeHuii. Brawouaer wupcnma, HMeHa [aba 4
PMy . gyeek, JHAKH onepannii, obpalneHna K §19
GVHELIHUAM, KPYTJARIe ¢KOOKH
- IIpaMoyroaeRas  4acTh  TaGaHILL,
Huanason (O6aox, obnuno ofosHavaeMasa MMeHaMH Bepx- - [nasa 4
Ppazmenm } 3T Heil Jepoil B HHKHeil npapoil Adveek, - § 20
pasAeleHERIMH JBORTOYHEM
-~ CYMMHpPOBaHHEe YHCEA, BXOAALIHX
Pynryuu " B JHAA30H; T'rnagpa 4
olpatomKu . — HAXOMJeHHe MUHUMAALHOIO § 20
duanasoHa (N MAKCHMANBHOr0) SHAYSHKH;
-~ cpegHes 3HaYeHHE U gp.
- yaaneHHe;
Onepayuu . — BCTABKA; [napa 4
MAHUNYAUPDOSARUA — KONHPOBAHHE, § 20
duanasonamu 3T  — nepedoc;
. — COPTHPOBKA H HD.
Hpunyun " Agpeca AdeeK, HCOONBIVEMEIE B (pOP-

u . MyJaax, onpemeneHbl Re abcoaloTHo, a | I'naBa 4
OMHOCUMEAbHOU o " : 20
adpecant . OTHOCHTeABHO FUeHKM, B KOTOPOH pac- | §

. noaaraetrcs PopMyaIa

ECIIH(<yenosue>;<pupaxesnel>;

- <BRpaXeHneZ2>), rae <ycjoBHe> —

. JOTHYecKoe BhIpajKeHHe, :
VYerognasn P I'naba 4
DyrKuR . Ecau 3HaveHMe 3TOTO BhIpaskeHue «jc- § 21

gy THHAY, TO JHAYEHHE AYEHKH oUpejend-

. eT <BEHIpaxeHHel>, ecIH «JOMKBr —

| <gbIpaXeHHel>
Herosas zpaguwa . [locTpoeHne zuarpaMM u rpadukep no : [iaasa 4
g IT ' paHHEIM OT - §21

. Cnocob appecann aveek OT, mpn Ko- !
Abcorromnasa TOPOM 8ApeC +«3aMopakNBaeTcA» U Ha Lnasa 4
adpecayus HETQ HEe PaCOpOCTPaHASTCH IIPHHLIHI § 22

 OTHOCHTEJNbHOH ajpecanuu
Hozuvweckue - Crnocob pealM3alIMKH JIOTHYeCKHX Ofe-
Pyrryuu pannit B 3T, " I'napa 4
(H, HIH, HE) HMa onepanuy (<aorydeckoe Buipaxke- = § 22
8 3T . Huel>;<jorudecKoe shpaxennel>).

Hayka 06 ofmmux cBOHCTBAX asjae- - I'naBa 3
Rubepremuxa - Hay - yup

HHIA B AHBBIX B MeXHEBRIX CHCTeMaX

§ 25
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Ynpasnenue

Modens
L Yynpasrenus
8 KubepHemuke

Anzopumm
. Ynpasacrus

Henoarnumens
 anzopumma
YnpasaAeHuA

- IIpamanr ceasv

Obpamuan ¢8a3b

Cmpyxmypa
- GAZOPpUMMA
ynpasaeHusl

- ITpozpammuoe
ynpagrenue

. ARrzopumm
{onpedenenue)

Cucme,ua r-:o.uauﬁ

UCnoaHumenn

(CKH)

Huerpemuocms
aazopuntma

HenewanpasneHHoe BO3JedcTBHE OX-
HHX O00BEKTOB, KOTOpPBIe SBISKTCH

' HHq)npmaumHHHe IpoLece, NPOTeKa-

IOIEHHA MeXAY YIPaBAAUIHM ofbex-

TOM H 00'BEKTOM YIIPABASHHS NyTeM 00-
' MeHa MHbpopMalHWeH OO kaHansaM (AH-
. HUAM) OPAMOH H nﬁpaman CBAIM :

HGCJIE,E[OB&TEJIBHGCTL HGM&H,H. yIpaBJe-
~ HHMA, [NPHBOAAINAA K 3apaHee IOCTAB- .
: MeHHOH Uenu.
. CTABAAIOIIAA CHCTEME! YNIPaBIeHNA

HugpopMallHOHHAA CO-

(Q6LeKT yupapieHKa

ﬁpdﬁéﬁc népeﬁaim ‘KOMAHJ YyIpaBne-

HHA 0T YOpasadloIiHero o0beKkTa K 005- |
| @KTY VOPABMAeHHA [0 KAHATY HPAMOH
CBA3N '

. YNPaBIAIOUINME, Ha ApYTrie o0bekTsl — .
' yIpaBifeMble

i'fiﬁdﬁeéc nepeaad UHPOPMALUH O CO-

CTOAHMHY O0BexTA YOpABJIGHHA YNPAaB-

i BHIOMEeMY o0BeKrTy 1o KaHany ofpar-

noll cpaau

T'nasa 5
§ 25

I'naBa 5
& 25

I'naBa 5
§ 25

I'napa 5
§ 25

T'aaea 5
§ 26

I'naea 5
§ 26

B cucremMax 6es oGpaTHON CBAIK MOMXKeT |

: anarmenue B ABTOMATHYECKHX CHCTe-

. GWTB TonBKO NMHeiHOH, B cucremax ¢ |
obpaTHOH CBA3BI0 MOMKeT ObITh LLHKJIH-
. YeCKOH N ﬂeTBameﬁca

Max, B KOTOpRX QPYHKILHIO YODABAA-

Iero o0beKTA BRINOAHAET KOMHI:I'DTE]J

: HOHHTHDE H TO‘IHOE IIPE',II;IIHC&HHE He-
. DOJTHHATENI0 BRINOMAHHTE KOHEUHYI) O

CAEAOBATEALHOCTP KOMAHZ, NPUBOAA-
IIYVI0 OT HCXOZHHX AAHHEIX ¥ HCHOMO-
MY PeayIbTaTy

HEPE‘IE HB HOMaA I-I,Il,,

KOTOPRIE MOMKeT ;

BRITIOJIHHTD HGHRPETHHfI HLIIOAEBHTED

ANrOPUTMA

CsoiicTBO anmpmua B COOTBETCTBHH C

KOTOPBIM IIpolect pellleHHA 3a1a4# A0M-
#»eH OwITh pasdut Ha MNOCAEJOBATE/Ib-
HOCTE QTIeNbHO BhIMOIHASMEIX IOATOR

I'nasa 5
§ 26

I'naea 5
§ 26

T'nasa 5
§ 27

TCnasa 5
§ 27

T'naga 5
§ 27
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- CBOMCTEO aNrOpHTMA, B COOTBETCTBHH ¢
KOTOPHIM AaATOPHTM, COCTABNE€HHLIMN
Horamuocmo AAA KOHKPeTHO'o MCIloNHHTend, aoja- Iimara o
RZOPUMMA #weH BKJKMATE TOJABKO Teé KOMAaHAH, § 27
KOTOpPBIe BXOJAT B CHCTeMY KOMaHA HcC-
MMOMHHTENA
CBOCTBO &JrOpHTMA, B COOTBRTCTBHH C
Towtocms - KOTOPHIM KaMaaa KoMaHza anropirmaa I'napa 5
ar20puUmMMa HOMMKHE OIpefeN ATy OAHOSHAYHOe nefi-  § 27
CTBHe HCIOJHHTeNA .
Raneuuacmb CnoucTBo AATOPHTMA, B COOTBETCTBHH ¢
{uaw  pes3yavma- KOTOPDRIM  HCOOJHeHHe  aaropHtMa Inasa d
Mmusrocms) QA20-  AOJKHO 3aBepIIAThCA (IpHBecTH K pe- ~ § 27
pumma SYJABTATY) 34 KOHeYHOE YHCJO LUATOB
ANropnTM, NpeicTasaeHHHY HA A3blKe [aBa 5
ITpozpamma
HCOONHHTENA § 27
Cpe&a _ OﬁcTaHuBHa, B KOTOpPOil ,II;EHGTB}.?ET % (g ThaEa §
UCNOAHUMERR ' MONHUTEAb § 28
: quﬁnmn rpatbnqecunﬁ cho.nun'renb,
FPHC | Ha3HAYeHHWe KoToporo — mnoayyenne [aasa §
i yepTe:kell, PHCYHKOB Ha SKpaHe AHcCH- § 28
- Jes
Anzopummuve- ~ Bepbanpnnit cmocob onmcaHua amro- | poooo s
ckull asvix (AA)  PUTMOB ¢ DYCCKHMH CHyXeOHBIMY CJI0- § 28
{ yqeﬁnwu }  BAMH
; ANTOPIITM, N0 KOTOPOMY pelIaeTcs He-
Benomozamenvrbtit | KOTOPaA NMoj3ajada n3 ocHoBHON 3ama- ' [napa &
arzopumm . YU M KOTOPLIH, Kak mpaeBuiao, Beinoa- | § 29
HASTCA MHOTOKPATHO '
ITodnpozpamma ' BCHOMOTATENBHEIN QJFOPHTM B A3hIKAX . I'naBa 5
( npoyedypa } npnrpammnpoﬂaﬁna § 29
 MeToZ NpOrpaMMHpPOBAHHA, HPH Hﬂ'ro-'
Hocaedosame.nt- oM c':qHaEang aannpcmﬂaeTc;: G%HDBHOH 5
Haa (nowazosaa) p ; I'maBa
demarusauus an- AJICOPHTM, 4 3ATeM ONHCHIBAIOTCH HC- . § 29
200UmMMa NoNe3yeMble B HeM BCIIOMOIaTe€JBHBIE
P AJMTOPHTMH
. KoMaHaa MHOI'OKDATHOrO BHEINOJHEHHA
Komanda yuxra CepPHH iuma}m nlzm HEKOTOPOMY YCJAO0- Tnapa 5
(nosmopenue) - § 30

. BHHW)
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JauukAUsIRuE

Broxk-cxema

Komanda
8eMmeneHus
(passunka)

IIpozpammuposa-

HuE

H3vik
- npozpamMuposq-
HUR

CHUTyaluuga, IpH KOTOPOH BhIONHEHHE
- IIMKNA BRHKOrZAa He 3aKaHuYHuBaercd

e mm— e e s — e

I'naga 5
§ 30

l"pac]m'iecnnn crocod oOnKcaHua aaro-

puTMa. Brokn o003HAYANIOT YKA3BAHHA
| HA NeHCTBUA HCIOJHUTENA, A COBNUHHA-
CHOHe MX CTPeAKH YKA3IRBAKT Ha I0-

CJ1ef0BATEABHOCTD BLINONHEHHA JeHCT-
. BHi

ﬁ Bblﬁﬂ]] Lo ycnﬂnnm o,u.Hﬂro ns nnyx Ba-

PHAHTOE TPOAMIMKEHHA BHAOQJIHeHHA
. AATOPRTMA C IIOCAEAVIOINMM BRIXOZOM
: Ha o0lee NMPOROKRKEHUE

;1 Pas,ue.u HHC]JDpM&THRH,  3AHHNAK-

| I[HIICA BoOpocaMH paspaboTKH Ipo-
: 'PAMM YOPABJEHHA KOMOBIOTEPOM.

2. IIpouecc pa3padoTKH IporpaMME
And Homnbmrepa

5 ':Dmccnpcnannaa CHCTEeMAa oﬁoa:—:atmnnn

A5 ONIHMCAHNA AJFOPATMOB H CTPYKTYD
. BAHHEIX

- Cucmenag
npozpammuposa-
HiLA

Cucme.un bie

. BPOZPAMMUCTILL

Ipuxaaduote
- RPoZpAMMUCHbL

""I —

. [IporpaMMHOe ofecHedeHue KOMIBIOTe-

pa, NpeAHasHa4YeHHee ANA paszpaboTky,
: QTJIAAKH M HCIOJHeHHHA [IporpaMM Ha
| ONPefieIeHHOM ASBIKE NPOrPaMMIpoBa-
' RHA

I'nasa 5

§ 30

" T'nasa 5
£ 31

' T'napa 6
§ 32

. T'1aBa 6
§ 32

T s Lt S,

I'naea 6
§ 32

3&HHME.IDTCH paspaﬁomﬂu CHCTEMHOTO
| IporpaMMHOr0 obecredeRusa

BE.HHM&IDTCH paspaﬁﬂ-rmu npnxnannm
| po MporpaMMHOTO ofecneyeHHA Kak 00-
| LIIEr0, TAK M CIeUHAJBHOrO HajHade-
 HHHA

- Beauwuna

Konemanma

ITepemennasn

i OTAenbHEIT HHPODNMAIMOHHEIA 00B-
. KT, HMEIOLINi MMA, THN K 3HAYEHHE,
. BAHHMAIOILKI] olpefeseHHOe MeCTo B
. MaMATH HDMI‘ILIDTED& (ﬂqenRy namam)

ZHacTuHHHaﬂ BEJIH‘-IHHB. 3Haqenne m
. TOpOil He MOMXKeT NIMEHATbCH NPH BLI-
' ROAHEHHH NPOrpaMMK

CKMM MMeHeM (HIeHTHPUKATOPOM),
JHaueHHe KOTOpPOH MOXKeT MeHAThCH B
© Xode HUCHAOMHeHNA [Tpol'paMME

Benuquna, oﬁoaaaqaemaa CHMBONHYE-

I‘Jlana 6
§ 32

T'nasa 6
§ 32

—|-_ —— et it e —

|I'aBa6
- §3

- Fmapa 6
! § 33

Tnasa 6
- §33
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T noccannui

Tun sexyvinm

- Beod danHwmx

Buoisod dannwix

- Komanda
| MPUCBAUBAHUSA

Caotiemaa
RpuUcsguUsaHun

Hacraaw

Onepamop

Cyenaput paomot |

npoipammbl

Imanvt peweHuR
sadavu nymen
npozpaMamuposa-
HUR

CBoiicTBO, ONpele/IAKILILe MHOKECTBO
SHAYeHMNH, HONOYCTUMBIE JeHCTBHA H
dopMy BHYTpeHHero NpeacTaBJIeHHA
BeIHUMHEI, OCHOBHBIE THNAI: LeJRI,
BellleCTBEHHEIH, CUMBOJABLHRIH, Joruye-
CHHH

3aHeceHHe ABHHBIX C BHEITHHX

yCTPOHMCTB B ONEPATHBHYK IaMATh

KOMIIBIOTEPA ANA UX nocaeayiomiell ob-

paboTH

IMepenasa JaHHEIX H3 OTePATHBHON Ia-

MATHY HA BHEINHHE YCTPOHCTBA BhIBOAA
{gucnneil, npHATED U T. A.)

<nepeMeHHAA= | =<RBpPaKeHHe™

CHadana BRMUCAAeTCS BHPaEeHHE,
JareMd OONYYEeHHOe JHa4YeHHe IIPHCBAM- .

BaeTcA NepeMeHHON

— 3Ha4YeHUe NMepeMeHHOH He olpeiene-

HO, £CJIH el He IPHCBOPHO HUKAKOIO :-

3HaYeHHA;

— HOBO® 3HAYSHHE, [IPHCBANBAaeMOE IIC-
pEHEHHDﬁi JAMEHAET &€ CTApOe JHAYE-
HEBE;

— HPHCBOSHHOe IlepeMeHHON 3HA4eHHe :
COXpaHAETCA B Heil BONOTH X0 HOBOTG -

NPHCBAHBAHHA

YHUBepCANEHELR AWK IPOrPAMMHUPO-
BAHUH, NO3BOJAKNINHN PeIUATE caMble

pasHooOpasHble 3ada4u 06paboTKu MK- |

(hopManHHA

KoMaHna, 3aIIHCAHHAA Ha A3LIKe npo-

rpaMMHPOBAHUS

———————-. - f—r—

 OnucaHue BlauMoJeilcrBuR Dporpam-
Mbl ¢ [OOAB3OBATENEM (HOMNB3OBaTeNb-: Inasa 6

CKHi WHTepdelc) B Npollecce ee Bhl-
MONHEHUA

1) gocTaHoOBKA 3aT8YH;
2) hopMaTH3aNA (MATEMATHYSCKAN);
3) nocTpoeHHe AArMOPHTMA;

4) cocTaBaeHHe NPOrpPAMMEl Ha A3BIKE

MporpaMMUPOBAHKA;

3) OTHAIKSE U TECTUPOBAHHE TPOrPAMMEL;
6} nporeAeHue pacyeTOE ¥ AHAAHI LO-
JAY4eHHRIX Pe3yIbTaToB

I'napa 6
§ 33

I'naga 6
833

Tnaea 6
§ 33

I'nasa 6
§ 33

I'1aBa 6
§ 33

I'nasa 6
§ 35
‘Tnapa 6
§ 35

§ 38

I'napa 6

§ 39
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| ' KOHKDeTHRIY BAPHAHT 3HA4YeHHH MHC- Fnasa 6
- Teem . XOAHBIX JAHHBIX, A4 KOTOPOIO H3Be- § 39
. ¢TeH OXHMAaeMBIN pPedyAbTaT
. Henmiranue pabotocnocobHOCTH NpoO- | Tnapa 6
Tecmupogahue , TpaMMbl HA CePRH TECTOB ¢ UeJLI0 06- § 39
- HAPYKeHHA CKPLITHIX omINjok
: - ANTOPUTM BLIMHCJASHHA HauboAblero
Anzopumm ' obulero menmrenA ABYX HarypanbHmx I'sasa 6
Eexruda yucena, HMeer cTpYKTYpY nukna ¢ sno-  § 40
. KeRHHIM BeTBJerdHeM
- [IpeacraBieHue B A3HIKAX NporpaMMu- |
. poBaHHA TalAHYHO OPraHU30BAHHBLIX | T'nasa 6
- Maccus . BaHHBIX, TlpoHyMepoBaHHad KOHeYHad - § 41, 42
; : OCHENOBATENLHOCTE OAHOTHNHBIX Be- | ' '
{ AMUNH
. Yucaa, MOAYHAKLIHECA B pe3yJabTaTe
. ; ai :
Cryvaiinuie wucaa icn}m HHOTO Bblﬁﬂpij H3 KOHEYHOTro : I'napa 6
| MBOXECTBA 3HayeHul (MrpoBoit kybux,  § 43
| Ape6ui, goTeped U T. M.} :
Hamuux MNporpaMmMa noaydeHus caydaiiuwix -~ Iaasa 6
CAYNAUHBLY Yucer | yHcen § 43
. llepeMennas memoro THIA, B KOTOPOH |
| MOACHHTBIBALTCH KOMHYECTBO MCKoMEIX | ['naBa 6
Cyemyuk ; " - ;
. aHaveHui (MHcno BRINOJAHeHU HexoTo- . § 43
poro cobuITHA)
" Mevamreod . [lepBoe CpeXCTBO MACCOBOrG THPAXKH- ! Tnasa 7
. posanna kuur. Haobpen Horanu I'vr-
cManok ; § 44
. Tebepr B cepeguHe XV Bexa
Donozpad Ileppoe  yerpoiicTse  3pyKosanucH. [aaea 7 .
- Hzobpen Tomac Daucen s 1877 roxy §44
- Ileppoe cpezcTBo OHICTPOH nepepavn | ;
rexmpuiecruil HHPOPMALHH Ha 60JbKe paccToaHNA. | [naea 7
menezpagd . Haobpetarenu: II. JI. Weaanar . § 44
- {1832), C. Mopae (1337). :
Aabyxa Mopse . TenerpadHufi KoA: A3blK KogupoBaina © I'napa 7
© renerpad®Hux coobljeHuit , § 44
. IlepBoe cpeAcTBO Nepeaady 3BYKa Ha |
Tnasa 7
TenegoH ' paccroauue, Haobpen A. Bean 5 1876 | § 44

. TOAY
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ITeppasd MexaHHYecKad cYeTHAA MallH-
Mawuna | Hap Wasobpen Biaez llackany 3 1645 P'nasa 7
Hacxkaad ) p & 44
roay
IlepsHii NpoeKT NPOrpaMMHO VIIPABA-
Araaumuveckasn » P porp yup
LG eMOre BRIMHUCAHTENBHOro arrtoMara. [I'nmapa 7
Ea66udna Paspatoran Yapaws Babbuzx B cepe- § 44
aHe XIX pexa
. [Tepeuiii nporpaMmuct, CocraBnana TI'maea 7
Ada Jasnreilc p porp
OporpaMMel AJA MaluHHBI BaGOHAxa § 44
Crnocof HaoOpasxeHnd UHCEN H COOTRET-
Cucmena CTBYHMIIHE erﬂy NpaBHJIa felcTBUA Han I'nasa 7
y 45
CYUCAEHUR qHeAAMH &
' éMA CYH B I -
Henoauyuonnas Cucr YHCJIeHHA, B KOTOPOH KOMK
CUCmena yecTBEHHOE 3HaveHHe, obozHadaemoe [sapa 7
UL CROHUA NUQPoil, HE 3AaBHCUT OT NOIUIHH IHD- § 45
PblL B 34ITHCH YHCaa
: CrcereMa CYHCAeHHA, B KOTOPOH KOAH-
ITozuuuonuar ' P
JyecTBeHHOe 3HaveHUe, ofoaHayaeMand I'aagpa 7
cucmema "
YOO G pol, 3aBHUCHT OT TO3INLINHM LE(pHE § 45
B 3AMMHCH YHCAA
Ocrosanue nosu- PaBHO HONHYECTBY HCHONB3YEMBIX B Coapa 7
YUOHRHOU cucmembt cHucTeMe HHGDP (MOLIHOCTE amndasHTAa § 45
CHUCACHUR CHCTEME CUHCNeHHA)
JecaTHyHad DOIUMIHUOHHAA CHCTEMA
I'nmapa 7
Apabckue wucaa cuucnaeHyAa. Japoauiacs B Huanu s V § 45
BeKe H. 3.
Cucmemm cuucie-
HUR,  UCNOAbIYE-
Mbie Oan - JABOMYHA#A, BOCEMepHYHAad, Inaea 7
npedcmasaeHuA IMeCTHAZIATEPHYHAA § 45
KOMNLbIOmepHOl
unropmayuu
Ifepaaa & mupe Fnasa 7
ENIAC. Cozaana s CIIHA B 1945 ro
3BM a ay § 46
Ilepaoe JlaMriopsle MamuyHK. Bosuuknu B 50-x  Tnapa 7
noxorenue IBM rogax XX Bera § 46
Bmopoe noxoae- TpansucropHsle Mawuee. Bosunkaa Faapa 7
Hue OBM B 60-X rogax XX Bexa § 46
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Tpembe
nokonerue IBM

Hemeaepmoe
nokoaernue IBM

Iepconansvuuiis
Koamnwviomep ([IK}

Knacmepruie
cucmembt

Butiauomexu
CTAHGAPMHBIX
npozpamm

Tparcaamop

Cucmenmst
npozpammuposay-
HUR

Cucmemnoe ITO

IHpuraadnoe ITO

Hugropmayuonnas |

MexXHOROIUR

MamiiHBI Ha HHTErpalbBHBEIX cxeMax.
Bosnurau B 70-x rogax XX pexa

KoMnOpiTepsl HAa MHKPOIPOIECCOpax
(Muxpo3dBM, nepcoHanbHLle KOMIILIO-
Tepwl). MHoronponeccopasie cymoep-
romnbiorepel. BozHurau B 70-x, 80-x
rogax XX Bexa

MHHﬁﬁQBM c ,IIPYI}RECT;!.EHHHM }.;‘;-‘.;'IDJII:- |

S0BATENA0 ANNAapaTHLIM H OporpaM-
MHBIM obecnedenneM. llepsmil IIK —
Apple-1, 1976 r.  Coazarenu:
C. Axobc, C. Boausak

CeTs I'IR,. paborarminas Kak .MHDPOH]_)}):”

LIECCOPHBIN BBIMHCJAHTENBHBEIH KoOMII-
Jexc {(aJbTepHATHRA CYNePKOMIBIOTE-
py). 3aposzalorca B 90.x rogax XX
BeKa

IlepBrifi BN IporpaMMHOrQ obecrieve-

Hux OBM. Boanukau Ha OBM nepsoro

| IIOKOJAeHHMA.

[IporpaMMa-nepeBog4HEK ¢ A3LIKA OpPO-

IrpPAMMHPOBAHMA Ha SA3LIK MAIIMHHEIX

~ kopoe. Brmwuawrca B 110 3BM eropo-

I'0 TIOKOAEeHHA
PaspuBalorcsa Ha DBM Tperhero moko-
neHHda. HHCTpyMeHT paboThl mporpan-

mucra. CospeMenHbie CII BEIOUAOT:
TPAaHCAATOP, TEKCTOBHIA pesakTop,

SHbAHOTEKH MOAIIPOrpaAMM, OTNANYHKH -

W Ip.

Japoxaalorca Ha IBM sTopore moxo-
AeHuda. OcHoa IIO NepcoHAABHOIO
KoMIIBIOTepa. BRIIOYaeT B cebda onepa-

IMOHHYIO CHCTEMY H CEPBHCHbIE IIpO-

rPaMMbI

QcHoBa nporpaMMHoro obecrieyeHus
HHPOPMAITMOHHLIX TeXHONOrHH

: COBOKYOHOCTE MAaCCOBBIX CHOCOG0B H -
npHeMoB HaKOIJIeHNA, Nepefadyn B of-

paGoTKH HMHQOPMAUHH ¢ MCROAbLIOBA-
HHEeM COBPEMEeHHBIX TeXHHYeCKHX U
NPOrpaMMHBIX CPEACTB

Tnasa 7
§ 46

Taaga 7
§ 46

I'nasa 7
$ 46

T'nasa 7
§ 46

I'naga 7
§ 47

Tnapa 7
§ 47

T'nasa 7
§ 47

I'nasa 7
§ 47

Inasa 7
§ 47

I'naga 7

§ 47
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BoaaexaeT 4 paseueaercd B 90-x rogax -
. - XX Bera. [Ipamep; Microsoft Office. -
SReRMPOHHbIL by 5 P . I'sapa 7
- opuic Texuonorna obpaloTKH Aey0BOK HH- § 47
" (hopMAanHH Ha Oaze MHTErPHPOBAHHBEIX -
OAKeTOE NMPHKJIAZHEX HPOrPaMM
Asmomamusupo-
sanubte cucmembi | CHCTeMb DNPHHATHA YhnpaBiaeHYeckux [asa 7
ynpasaenus * pemwlenuii Ha Gage KT § 47
(ACY)
' KOMIBIOTepHEIE HOMOTHH COBRARHS |
Cucmemnt : Kou TeP TOR TR chsaa ’
' HepTeXeH, OCYIIeCTBJSHHA 3KOHOMU- .
A8MOMAMUNECKD20 I'naBa 7
npoexmuposanuy - 1ECEBX H TeXHIYECKHX DacieTos, pa- § 47
(gAHP )p . GOTEI ¢ KOHCTPYKTOPCKOI AOKYMEHTA-
. e
Feounpopmayuon- :TexHonomn XpaHeHNUs, NpeiacTaBe-
HBLE CLCIMEMbE HHA U oOpaldoTKH AAaHHHIX, npupasad- [aasa T
" (THC) HBIX K reorpadiveckoil Kapre MectHo- . § 47
" ¢TH (pailoHa, Topofa, CTPAHEL)
. PaciipocTpaHeHHEIE CpeAcCTBa: JMEKT-
. HET . pounnle yuebHuKH; ydeOHEIe pecypchl [aaBa 7
. 8 ofipaszosaHuU ' Mutepuera (ofpazosaTenpHsle nopra- @ § 47
© Jhl); ZUCTAHLHOHHOE 00pA3IOBaHME
: BHAHMA, UJeH veloBeYecTBa M YKada- -
Hurpopmayuonnvie ' HUA N0 HX pealHsAlNH, 3adukcupo- . Iaasa 7
pecypcul . saHRble B 1060 hopme, HA mofom Ho- © § 48
. CHTeJle MEQOPMALH :
* oupsr GubAUOTEK M APXUBOB, LEHTPHL -
. HaY9HO-TeXHHYecKoll  MHpopManun,
f$ ;;m:g.u;f;;::w o . oTpacaeBnle MHPOpMAlIORNEe pecyp- [aasa 7
ec f'u 4 . Chl, MH(hopMAIMOHHEIE pecyDchl COLIH- § 48
pecyp . anbHOI cdeprl, B TOM 4Mcae chepnl 06-
. pasoBaHNA
. CragMa pasburias ofliecTBa, HA KOTO-
- Hugopmauylionhoe  poii OCHOBHRIM npeaMetroM TpyxoBoil = I'maba 7
ofuecmaen | BeATeABHOCTH Jlojeil CTAHOBHTCA HH- . § 49
. popManusg '
. TapaHTHA 28IEMTH AeCTBYIOINMX CHC- :
. Hugopxaryuonnas - Tem XpaHeHHA, nepeaayuu # obpaborku I'naba 7
Jeaonacrocme - HUEbOopManiHy 0T KOMOLIOTEPHBIX (MH- £ 49
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Hugopmayuonnvte

npecmynAeHus

Sauiuwennai
cucmema

Jauuma om

UHPOPHAYUOHHBIX |

npecmynienuil

OcHOBHEIe GOPMBI: HeCAHKLHMOHUPO-
BAHHEIH (HeMpaBoMepPHHH) A0CTVII K -
HHGOPMALNHY, HapylieHHe paboTocmo- .

cODHOCTH KOMNBIOTEePHORK CHCTEMBI,

HapyweHe LeJoCTHOCTH HOMIIBHOTER- .

HO#I uHbopMallln

WndopMalloHHAS cacTeMa, obecTiedn-

Baliaa OegsofmacHocTh o0pabaThiBae-

MO HHGOPMALHH H NOAAePKUBAILAA ¢
CBOK pPaboTOCIOCOOHOCTE B YCIOBHAX
BO3ACHCTBIHA HA Hee JaHAHHOTI'0 MHOM¥e-

CTBA YTPOS

OCcHOBHEIE Mephl: TeXHHYeCKHEe H anra-

paTHO-NPOTrPAMMHEIE, AAMHHACTPATUE-

HEIE, WpPHAH4YECKHE

Taasa 7
§ 49

I'maBa 7
§ 49

I'naBa 7
§ 49



Yuebloe HajaHHe

Cemaxwg Hropes N'enHagseBHY
3anorosa J1000EL AneKceeBHaA
Pycaxos Cepreii BaajuMupobny
IdecTakora Jluana BanegTuuoBHa

HudopMaTira H HBEGOPMANHOHES- KOMMYRHKALMOHEEIE TXHONOIHH
Bazoppiit kype: Yuebenk naa 9 kaacea

Beaymuii pezarktop O. Ilorexaeaa
Ryroxmuur P Huganmsa
XvaosecTberHbil penaktop Q. fanko
Koppextop E. Kaumuha
KoMneiotepnag eeperka B, Hocerxo

Hoanucauno & mevars 12.04.05, @opMat 60x90 1.
Bymara ocerian. Tapnurypa Illkoasnan. TlevaTe ofcernas.
Yen. oey. a. 23,5. Tupax 50000 ara. 3akas 3377

HspaTenpcTeo « BHHOM. JlaGopaTopus sHaHMIis
Anpec ana nepeorcki: Mockea, 119071, a/a 32
Tenegon: {095)9553-0398, e-mail: LBZ@aha.ru
http://www.LBZ.ru

OrneyaTalo © FOTOBLX JHAMOINTHEBOB
B noaurpaduyeckoi gupmMe «Jloxurpaducrs.
160001, r. Bonoraa, ya. HenockHHIeR, 3.



W ook

TOTOBATCH K U3JAHWIO:

W. T. CemaxnH, E. K. Xeunep. HHPpopMaunoHHLI®
CUCTEME WM Mogenu. YuabHoe nocobre

HanHoe yyeGHoe nocobHe ABMIETC YacThio YMK gna
CTAPIUHX KAACCOB HapAdy ¢ MPAKTHKYMOM H METOIH-
yecklM rnocobieM. 210T YMK peanusyer anexTHs-
HBIH kypc «HHGOPMALIHOHHBIE CHCTEMBI i MOAENH>,
Jagaqa kypca — Hay4yHTb COGRABATH HHPOPMI-
LUHOHHbIC CHCTEMbl, KOHCTPYWPOBATE N HCCACEO-
BaTb HH(POPMAITHOHHBIE MOJTENH.
B nepeoi IMaBe yHEOHOTO MTOCOOHA B KAYECTBE
HHGDOPMANHOHHONR MOACAH IPpEAMETHOR 061acTH
pPaccMaTpHBacTCA 5233 JAHHBIX.
Bo BTOpOI r1aBe N3YMAETCA MATEMATHUECKOE MOASIHPOBA-
HHE B €0 KOMINBIOTEPHOH peaTH3aliiti NpH MAKCHMAIBHOM HCIIOAB30BAHHH
MeEXKIIpeIMeTHRX CBA3eH H YHHBEPCUIBHOM METOAOIOTHH MOJIE/IMPOBAHHSL
OnurcaHHse B y9eSHUKE 3a0a9H PEINAoTCA KaK ¢ NTOMOLBIO ClielHaNb-
HBEIX l'[gOl‘p:tMMHbIX CPCACTB, He TPeGyIOUHE OT TOMb30BATEMI MIYOOKHX
3HAHHH CYNIHOCTH HCNONB3YEMBIX METOHOB, TAK H € MOMOILBIO TTPIIOXKE-
HUH, KOTOpHlE YYalUMCA NpeLIaracTea co3faBaTh CAMOCTOATENRHO, HC-
monb3y4 A3biKk Visual Basic for Applications.
JIA yIaIHMXCA CTAPITHX K1ACCOB HHPOPMALNOHHO-TEXHONOIHUECKOTO
M (PU3UKO-MATEMATHYECKOTO TIpOPUNEH.

11, . Comaxun, E. K. XeHHep. WHPODMAUWOHHLIE
R cucTembl 1 Moaen. MpakTukym

yoRHP
' JaHHBIA NPaKTHKYM ABIAETCA YacTeio YMK mas crap-

WHX KNACCOB HAPSAY € YUeOHBIM ITOoCo0HeM H METOIH-
HYECKHM NOCOBHEM. DTOT YMK peanusyer syIeKTHBHbLIH
Kypc «HHDOpMAILHOHHBIE CUCTEMEI H MOJEMH .

3ajava Kypca — HaydHTh CO34aBaTh HHGOpMa-
L{MOHHEIE CHCTEMDBI, KOHCTPYHPOBATh H HCC/IER0-
BaTh HHGPOPMALMOHHEIE MOACKH.

TIpaKTHKYM COACPAKUT KOHTPOABHRIE BCTIPOCH,
TeMEI V11 pedepaTos, NabopaTopHule padoThl, Te-
CTHI 1O pa3fieSiaM Kypca.

- A ywamuxea cTapliMX KIACCOB HH(POPMALMOHHO-
TEXHOAOTHYECKOTO H PUIHKO-MATEMATHYECKONO npodunei.

H3OJATENLCTBO 119071, Mockea, a/a 32
Ten./dakc (095)055-0421

«BHHOM. fepase }955-0598

JNaBopaTopHa 3HaHHA» 0955-0429

E-mail: Lbz@aha.ru
http://www.Lbzru



HHBopioTii

UMEIOTCA B NPOAAXE:

M. KO. Moxaxog, C. . Conogos, I'. E. Monaxoga.
Yuynmca npoexTUpeBaThL Ra KoMnbloTepe. Mpakiukym

TTPaKTUKYM PEeXIHIYeT 3AEKTHBHBIA Kypc «YuHMCH
MPOEKTHPOBATE HA KOMITBIOTEPE»,

[IpakTHEYM TIO3RONAET OCBOHTh OCHOBRI COBpE-
MEHHBIX KOMMBIOTEPHBIX TEXHONOMHH NPOEKTHPO-
BaHMA M AH3aHHA. PACCMOTPEHE! KOMIIBLIOTEpPHELE
CHCTEMBl MpOeKTHpOBaHHR AutoCAD u 3D
Studio MAX. T'naBel NPAKTHKYMa BPeACTaBIAIOT

CcOBOl 3aKOHYCHHbIE yueOHble MOAY/IH, KAKIAbIA

H3 KOTOPLIX BRIIOYAET KPATKYIO TEOPHIO IO TEME,
THIOBLIE TIPAKTHYECKHE PABOTEL, BOMPOCK V1A CAMOKOHT-
PONA ¥ IPOBCPOYHEIE 3aTAHHA.

Ana ydan{Uxca CTApUWHX KTaCCOB €CTECTBCHHO-HAYYHOTO, PHIMKO-MaTe-
MaTHUECKOTO, TEXHONOIHMYECKOTO MPpodItTel H YHIHBEPCATBHOTO OOYyUEHHA.

M. 0. Monaxoe, A. A. BopoHuH, Co3sflaem WWKONL-
R Huit CaiT B MHTepHeTe, YyeBHoe nocobne

YuebHoe Mocobie peanuaveT MEKTHRHBIN Kypc
«Co3aeM WKONBHEIA CaWT B HHTepHeTe»,

YyeGHoe nocobue No3BOAALT NOAYYHTE Npodec-
CHOHATbHBIE HABBIKH CO3JaHNA CANTOB B HiHTEpHETE.
OHo MOMOKET CHOPMHPOBATD Y OOYUIEMBIX TBOPYE-
CKHIH TOAXO/, CITOCOOHOCTh K CAMOCTOATE/IEHOMY 1
HHHLHATHBHOMY peilleHHIo NMPo6/IeM, YMEHHE HC-
NMOAL3OBATE THIIOBKE HHCTPYMEHTAIBHO-TEXHOIO-

THYecKHe cpeficTa M MpheKTHBHO padoTaTh B He-
OAHOPOAHBIX KOMaHMIAX, ITO Tpedyerca a1 1d-
HOCTHOTO P43BHTHA H TPOGECCHOHAILHOTO CAMO-
OrpefiesICHHsL
Kaxaad reMa yueSHOTO NOCOGHA MPEACTARIAET COOOM 3aKOHYUEH-
HBIfl y4eOHbIA MOAYNS, BIUIIOUAOUWIMH TEOPETHUECKHA MATepHAN, 3adaHNA
19 CAMOCTOATE/IBHON PadoTH, TeMBL pedepaToR

JA ydalMxcA CTAPLUKY KIACCOB HHPOPMAUMOHHO-TEXHOMOTHYECKOTO,

$113m<o-mrcmachcxoro, €CTeCTBEHHO-HAYYHOTO M IYMaHHTAPHOT'O PO~
Wief.

UH3IAATENLCTBO 119071, Mockea, a/a 32
Ten. fpake (095) 955-0421

«BHHOM. 055-0398

JlaBopaTopiis 3HAHIT 955-0429

E-mail: Lbz@aha.ru
http://*wwLlbzru
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HoaoHchIBaHTeCH B KaTamore areHTCTEa «Pocmedarn»
Tlocetnavite cafr www.infojournal.ru

ExxeMecaHBIN HAYYHO-METOOWMECKHH XYPHAT
«HPOPMATVUKA 1 OBPA3OBAHUE»

YuapenuTenu: MuaMcreperso 00pazosaana PP, Poccniicxas AxaneMiud obpazosanma,
H3paTemucTED «Obpatoranue u Vindopamarikar.
Hspaeren ¢ 1986 ropa xak MpeaAMeTHLIN XKYpEAT s yaumenefl HEDOPMaTHIH.

OCHOBHBIE PYEPHMKM XKYPHAJIA:

HUKT B ObPASOBAHHH — ananumirzeckse CTATMM H DUKYMeH T 10 HEDOPMATHIALIMH
ofpasoBaHMA, BopMATHRELIE MATEPHANEH MO PO o openopasamyn mEQOPMATHINH

¥ HPOPMATHIAIMH obpasopannn. CTateM seymmix yaeuwx PAQ, negaronmecx nyson

¥ HiY'IHLIX HECTHTYTOB.

HHPOPMATHIAIIHUA HIKOJIb] — meTonpraecxie MaTepHanst M HOPMATHEHEIE
AIOKYMEETR 0/TA SAMECTHTEA OHPEXTOPA IMKO/TLI O HHPOPMATHIALMM.

SAFYBEXHBIN OIIBIT — crateu aapySexmuix asTopon off nenomaonanum HKT

» ofipazopassn.

METOOHMKA — weTommaeckie MATEPHATEI IO BCeM TeMam pOTeaeSTHIECKOID, Sasonoro

M Epodrweaore Kypoos MEGOPMATHEHM ([— X1 Knaccl), AMTAKTHIECKHE MATEPHLTH, AFTOPLKHE
METOTHKH, 3 TAICKe O5MMe OCHX0A0TO-NENATOTHYECKHE ACTICKTSI IPENOAaEAHHA HHEDOPMATHEH
= mxone, [ITY, CCY3e u syle.

UKT B [IPEHMETAX — pySpuxa Tna yTHTeneA-mpeaneTsasxos, ucenomsyompx MKT

B CROSH TeATe T EOCTH.

3ANAMM — pasnooGpasmsie Sanaqm pAVIHMEEIX YPOBHER CH0KBOCTH ¢ pAsGopos pemeswn
M METONHTECKHMH PeXOMEBSAIIAMH,

NETATOTMYECKHUH OIBIT — merommieckize paspaborku rymumix yantenes

H DPeOoUABITEeH HEDOpMaTHEH, TROPIRCKHe HAXOMKK H CIEIT yIvreneH, HCROIEIYHMIMHX
HKT Ba ypoxax.

TOUKA 3PEHHA — mucxyccHonmEie MaTepHANE X0 Ipobreman mEGOpMATHSATIN
oDpayoBaEMA H NPENOAIBAHIMIO KYPCa HEDOPMATHKM.

NOAITMCHBIE MHITEKCHI JKYFHAJIA:
B Katanore «Pocniewaris: 70423 — 17 MEIHMEBIIYANBHLIX DORMHCIHKOB;
73176 — pna npeanprHATHA W OPTAHM3ALTHIL;
B 00reavBeBREOM KaTazare «[Togra Pocemm» — 26097,
L

IMTPHTOXKEHHME K XKYPHAITY « MTHPOPMATHUKA 1 OBPA30OBAHWE»
«MHPOPMATHUKA B IIIKONE>»
ITeprongimiocTe H3ganna — 6 pas B rof
ToanucHseie HEACKCH] B KaTa/ToTe «Pocmegariy:
81407 — DA MEIMEMAYATEHEIX MONITHCSHKOE;
£1408 -~ nA ApefOpHATIA H OPraBEM3aITHi.
L

BHUB/IMOTEKA XYPHATIA «MHDOPMATHUKA 1 ObPA3OBAHME»

H-GEIIHEHME HHIeKCH B KaTamore «Pociiedanas;

82377 u 82388 (0TOeNMLHBIA HHOCK: HA KAKIYI0 XHHULY).
Anppec penaxmens: 127051, Mocxna, yn. Cagoras-Cyxapepcxas, x. 16, odmc §
Tenedon (095) 208-71-54; daxc {095 208-67-37; e-mail: bookinfo@mtiu-net.ny;

http: /fwww.infojournal.ru







ana 2-4, 5-6,7-9, 10-11 kaaccop

Hceneposanne HRPOPMATMOHHBIX MOASACH
MareMaTHICCKHE OCHOBN HEPOPMATHKH
Komnsiorepnas rpaduka
HuadopManHOHHKE CACTEME H MOICTH
ymﬂl NPOEKTHPOBATE HA mmm'repe

1SN 5-94774-230-6
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