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BBepneHue

VBaxaeMmble CTaplleKJIaCCHUKHU!

Bol gepsxuTe B pyKax YueOHUK, ITPOAOJIMKAIOIIWII HadaToe B
10 xJacce mayuenme Kypca umHGOpPMATUKU Ha 0aszoBoM yposHe. Ha-
IIOMHUM, YTO 3aJaYl W3yUYeHHus JII0OOTO IMKOJBHOTO IIpeaMera Ha Oa-
30BOM YPOBHE HaIlpaBJIeHbI Ha (POPMUPOBaHNE y Bac:

* IIOHMMAaHUSA OpeaMeTa, KJIIUEBLIX BOIPOCOB M OCHOBHBIX COCTaB-

JISIOMINX 3JIEMEHTOB M3ydYaeMOil IpeaMeTHOII 00JacTu;

°* yMeHHus pelllaTh OCHOBHBLIE IPaKTHUUECKUE 3aJaul, XapaKTepHBIe
I WCIOJb30BAHUS METOJOB M WHCTPYMEHTapusa MOAaHHON IIpen-
MeTHOII objacTu;

® OCO3HaHUS PAMOK M3yuaeMoil IIpeaIMeTHOH 00JacTu, OrpaHUYeHHO-

CTH METOJOB U HHCTPYMEHTOB, THUIIHNUYHBLIX CBA3€il C HEKOTOPBIMU

OAPyruMHu ob0JacTAMU 3HAHUA.

Paborasi ¢ sTuM yueOGHUKOM, Bbl IPOJOJIXKUTE M3YUEHUE BOIIPOCOB,
Kacamluxcs WHQOOPMAIIMOHHBIX TEXHOJOTUU IIpeCTaBJIeHUA, XpaHe-
HHUfA, IIOMCKa, o0paboTKM W aHajamsda MaHHBIX. Haauuwue IpeacraBiie-
HHUH O COOTBETCTBYIOIINX KOMIIBIOTEPHBIX HMHCTPYMEHTaX U yMeHUe
paboraTh ¢ HUMH — HeO0XOAMMOe YyCJIOBME Ballleil JaJibHeHIei yueo-
HOM m mpod)ecCHUOHAJbHON OeATeJbHOCTH, BHE 3aBUCHMOCTH OT TOTO,
KaKue IJIAaHBI BBl CTPOUTE Ha OyayIilee.

BaxHBIM KaueCTBOM UYeJ/IOBeKAa, KHBYIIEr0 B COBPEMEHHOM BBICO-
KOTEeXHOJIOTUYHOM OOIIeCTBE, ABJSAETCA YPOBEHb PA3BUTUSA €r0 aJiro-
PUTMHUYECKOrO MbINLIeHuA. IIpogBurasick B 9TOM HaIpaBJI€EHUH, BBI,
IpesKke BCEero, BCIOOMHUTE UM 3aKPEIINTe THUIIOBbIe HMPUEMBI HAIIMCAHUSA
mporpaMM [JIsi PeIlleHWs CTAHAAPTHBIX 3aJad C HCIOJb30BaHUEM OC-
HOBHBIX QJTOPUTMHUYECKUX KOHCTPYKI[UI; PACIIHNPUTE CBOW 3HAHUI B
00JIaCTU CTPYKTYP AAHHBIX; IMO3HAKOMHUTECH C HEKOTOPBIMU METOJaMU
MCCJIeOBAHUS AJITOPUTMOB.

3HaunTeIbHOE MeCTO B YyUYeOHHKe yaeaeHo UH(GOPMAITOHHOMY
MOJeJINPOBAHNI0 U (DOPMUPOBAHUIO IIPEACTABICHUN O PasHOOOPA3HBIX
KOMIIBIOTEPHBIX MOJEJAX.

Taksxe MBI cumTaeM BayXHBIM OOCYAUTH C BaMM PasHOOOpasHbIe
o(pPeKTsl 1 HpobJiIeMbl, CBA3aHHBLIE ¢ MH@OpPMAaTH3AIMEe W MAaCCOBOM
KOMMYHUKAaIlneli COBPeMEHHOro oO0IlecTBa.

B konme kakmoro maparpada pasMelleHbl BOIIPOCHI W 3aJaHuA.
OTBeuass Ha BONPOCHI, BbI CMOJKETe IIPOKOHTPOJMPOBATDH, XOPOIIO JIU
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BBegeHue

YCBOEHBI OCHOBHBIE ITOHATHUSA U UAeU WHMOPMATUKU W UHOOPMAIMOH-
HBIX TeXHOJIOTHH. BHIMOJHAA 3afaHus U pelllas 3aJaydl, Bbl CMOJKETe
IPOBEPUTH, HACKOJBKO XOPOIIIO yMeeTe IPUMEHATH IIOJydYeHHbIe 3Ha-
HUA Ha OPaKTHUKe, B TOM YHCJe B HOBBIX YCJIOBHUAX. Bojiee CI0KHBIE
3ajaHUA OTMeUYeHbl 3HaKoM *. MbI cumTaem, UTO MX BBIMOJHEHUE IO
cuwiiaM Ka'KJAOMY YUYeHHKY, HO HACTOATEJIbHO PEKOMEHIYeM BBIIIOJHATH
9TU 3aJaHUs TeM, KTO T'OTOBUTCA K CIadye eIUHOr0 I'OCyAapCTBEHHOTO
srks3ameHa (EI'9) mo mupopmMaTuke.

B pabore ¢ yueOHMKOM BaM IIOMOTIYT HaBUTAIlMOHHBLIE 3HAUKI:

— BaMHO€ YTBEPMJAEHUNE WJIN OIIpeaesI€eHUE;

— HuHTepecHasd HWHQOpPMAaNUI;

— IIpuUMEp PpeIlleHus 3agauu;

— cchLIKaA Ha pecypc B MHTepHerTe;

IOOMOJHUTEJIbHBIN MaTepuaj, COoAep:Kallluiicad B aBTOPCKOMI
mactepckoit JI. JI. Bocosoit (https://go.prosv.ru/bosova);

— BOIIPDOCBI B TEKCTe naparpa(ba, BOIIPOCBI M 3adaHUuA MOJIA
CaMOKOHTPOJIA;

— 3aJaHuA OJd HOATOTOBKM K HTOTOBOM aTTeCTaIlNMU;

— gomamnnﬁ IIPDOEKT WMJIX HCCJIEJOBaHUE;

— 3aJlaHud MJid BBIIIOJIHEHUSA Ha KOMIIBIOTEPE;

— rpynmoBas pabora;

— MeXIIpeaJMeTHbI€ CBA3U.

QPBODP>POORNHNOS
|

Kemaem ycmexoB B m3ydyeHUU WHOOPMATUKU!

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



Maea 1

OBPABOTKA UHDPOPMALUU
B 3JIEKTPOHHbIX TABJIMLAX

ITpukagHble IporpaMMbl, MpedHA3HAUEHHbIe AJA PaboThI ¢ HaH-
HBIMU, HPEACTABJICHHBIMU B TAOJUIlAX, HA3LIBAIOTCS TAOJIUUYHBIMHU IIPO-
meccopamu (TII) mamu mpocto snekTpoHHBIMEU Tabaumnamvu (IT).

IlepBoBIii TaGJIUUYHBIN IIpolleccop ObLI co3maH B 1979 romy u mpen-
HasHAYaJCA [JII aBTOMATU3AINN PYTUHHBIX BBIUMCINUTEIbHBIX IIPOILE-
nyp. CoBpeMeHHBIE 3JIEKTPOHHBIE TAOJIUILI MPUMEHSIIOTCA HE TOJIBKO
IS BBINOJHEHUsI pacuéroB. OHM MO3BOJISIIOT IIPOBOAUTH UYMCICHHBIE
SKCIEPUMEHThI C MATEMATHUYECKNMM MOIEJISIMHP, UX YACTO HCIIOJJIbL3YIOT
KaK OpoCcTyio 0asy AaHHBIX, B HUX MOYKHO CO3JaBaTh Pa3HOOOpasHBbIE
KpacuBo o()OpMJIEHHbIE NTOKYMEHTBHI C IIPOM3BOJIBHON uMH(pOpMaIuein —
peKJaMHBIe JUCTOBKU C IIpaiic-JIMCTaMU, KaTaJoTH, ILIaHbI UM rpaduKu
pabor, pacumucaHusa W MHOTOE JPYTOoe.

Bompocsl, cBsizdamHBIe ¢ 00paOOTKON HMHMOPMAIUN B SJIEKTPOH-
HBIX TabJuIlax, 3aHUMAaIOT Ba’sKHOE MECTO B IOBCEeIHEBHOM mpodec-
CUOHAJNBLHON AeATEeJILHOCTH MHOTHX CIIEI[MAJIICTOB, CBABAHHBLIX C OyX-
raJiTepCKUM U OAHKOBCKUM YUYETOM, IJIAHUPOBAHUEM paclpeneeHus
pecypcoB, IPOEKTHO-CMETHLIMU pPaboTaMM, MHKEHEPHO-TeXHUUECKUMU
pacuéramu, 00pabOTKOII OGOJIBLITUX MAacCUBOB WH(MOPMAIUU, HCCJIEIO-
BaHMEM IUHAMUUYECKHUX IIPOIECCOB U AP. IJIEKTPOHHBIE TAGJIUIIBI I10-
JIe3HBI W B OBITY: HJIs y4éTa CeMeNHBIX MOOXOJO0B U PAaCXOJ0B, MpU
pacuérax B3HOCOB 3a KOMMYHAJBbHBIE YCIYI'M M KPEAUTHI, IPU 3aII0JI-
HEHUM HAaJIOTOBOU AeKJapanuy W T. I. BBl MOKeTe HCIIOJb30BaTh Tab-
JINYHBIE IIPOILIECCOPLI B CBOEH yueOHON MAeATEJIbHOCTH: AJIS PEeIleHNs
CcHCTEeM YPaBHEHHI M IIOCTPOEHUsI IpapuKoOB (PYHKIIMHA IO MATEMATH-
Ke, IJIs o0pabOTKM pe3yJIbTATOB SKCIEePHMMEHTOB IO XUMHUU U (PUSUKE,
OIS BUSyaNU3aIlUU SKOHOMHUUYECKUX U CTATUCTUUECKUX MAAHHBIX Ha
3aHATUAX IO 9KOHOMHUYECKOI Teorpaduu.
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Maea 1. O6pa6oTtka uHpopmauum B IT

& 1
TaOGnn4YHbIA Npoueccop.
OCcHOBHbIe cBegeHud

1.1. OObeKkTbl TAaONIMYHOro npoueccopa M UX CBOMUCTBA

Haubosiee pacupocTpaHEHHBIMU TAOJIUYHBIMUA IIPOIECCOPAMU SB-
asroress Microsoft Excel m OpenOffice Calc.

Becb maTtepuan, paccmarpvBaeMbli B 9TOW [NaBe, HOCUT yHUBEPCasb-

— HbIli xapakTep, T. €. CrnpaBea/IMB MO OTHOLWIEHUIO K NoboMy TabanyHo-
My npoueccopy. Mbl 6yaeM uvnnocTpMpoBaTb ero npumepamul, BbIMos-
HeHHbIMN B cpepne Microsoft Excel 2010.

Bce npumepsbl, nmelowmecs B y4ebHUKe, XenaTesbHO MOBTOPSATb B
cpefe VMeloLWerocs B BalleM pacrnopsXeHun TabimyHOro npouecco-
pa. Ecnu Bbl pacnonaraete Bepcueinn TabnumyHoro npougeccopa Microsoft
Excel, otnnyHon ot Microsoft Excel 2010, nnm e mcnonb3yete apyroe
CeMelCcTBO Tab/IMYHbIX MPOLECCOPOB, ULLMTE HedocTaloLlyto MHdopMma-
LUMIO B CMpaBO4YHOM cucTemMe camMoro TabsIMYHOro npoueccopa unu B
cetn NHTepHeT.

ITocse sanycka mporpammbl Microsoft Excel ma sxpane OTKpBI-
BalOTCA [OBAa OKHA: OKHO Ta0JMUYHOIO IMpoIleccopa X OKHO CO3JZaHHO-
ro B HEM AoKyMeHTa. OKHO TAOJMYHOTO IIPOIlecCOpa MMeEeT TUIIOBYIO
cTpykTypy (pumc. 1.1).

JIIOKyMeHT, co3JaBaeMblii B TAOJMUYHOM IIPOIlECCOPE, HAa3bIBAeTCS
paboueii KHMToii M TO yMoJuUaHUIO moaydaeT mMa KHural. BHoBB
cosmanHad B Microsoft Excel pabouas KHUTa COCTOUT W3 TPEX JIMCTOB
c¢c umenamu Jluerl, Jlucr2 u Jluer3. MimMeHa JIuCTOB yKa3bIBAIOTCS Ha
apabiukax. Iloab3oBaTesb MOMKET IePEeMMEHOBATH JNWCTHI IO CBOEMY
YCMOTPEHMNIO, JOOABUTHL K KHUTE HOBBIE JUCTHI UIUW YAAJIUTH HEHYMK-
Hble. Ha smcrax MoOTyT OBITH pasMeIleHbl 3JIEKTPOHHBIE TaOJUIThl (BBI-
YHCJIUTEJIbHBIE TAaOJIUIIBbI, co3maBaemMble ¢ momoilnbio TII), muarpamMmel,
rpadpuku, rpapuueckue u300pakeHUs U Apyrue o0beKThl. IlepeiiTu
K IIPOCMOTPY JIO0OTO JIMCTa KHUTYM MOKHO BBIOOPOM €ro spJbluKa, a
IJIS TIPOCMOTPA COAEP’KMMOTO TOW YacTu JHCTa, KOTopas He oToOpa-
JKaeTcsi B OKHE, MOJKHO MCIOJIb30BATh ITOJOCHI IIPOKPYTKU.

Q Ecnn B Microsoft Excel okHO paboyeli KHUMM OTKPbITO B MOSHO3KPAH-
HOM pexrMe, TO UMSI KHUIM OTOBPaxXaeTcsi B CTPOKE 3arosioBka OKHa
TaBIMYHOro MPOLLECCcopa, a KHOMKM YNpPaBieHUs OKHOM paboyeli KHW-

M — nog, KHOMKamMW yrnpaBieHUsi OKHOM TabiMyHOro MpoLeccopa.
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TabnunyHbIA npoueccop. OCHOBHbIe cBeaeHus
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Maea 1. O6pa6oTtka uHpopmauum B IT

B okHe paboueii KHUTH OTOOpPa’KaeTCs CONEP:KIIMOE TEeKYIIero Jiu-
cra. Pabouas ob6JiacTh JHCTa C 9JIEKTPOHHOI TabJuIleil CTOJXOIAMU U
cTpokaMu pazdura Ha auyerku. CToaOIbl 0003HAUEHBI OyKBAMU JIATWH-
ckoro andaBuUTa, CTPOKM HPOHYMEpOBaHBLI. Anpec sAduelKu oOpasyercs
W3 MMEHHU CTOJIOIa M HOMepa CTPOKM, Ha MepeceueHUUr KOTOPBIX OHa
"Haxonutrca (mampumep: Al, AB12).

0 flueilka — 3TO HaMMeHblUas CTPYKTypHas eauHuLa 3NeKTPOHHOI Tabnum-
ubl, KOTOpass obpasyeTcs Ha nepecevyeHun ctonbua U CTPOKU.

Wnorma pusa obOosHaueHUA AUYeeK HCIOJIb3yeTCA CHUCTEMa ajape-
coB RC, HasBaHMe KOTOPOI IIPOM3OIIJIO0 OT AHTJIMHACKUX CJ0B «Row»
(ctpoka) u «Column» (cronberr). B aroit cucreme saueiika C3 Oymper
umetb agpec R3C3.

BbiicHUTE, Kak OCYLLECTBASETCa nepexon K cucteme agpecoB RC B
— TabAMYHOM MPOLLECCOPEe, MMEKLLEMCH B Bawem pacnopskenun. [lo-
CMOTpUTE, KakMM B 3TOW cucTeme OyneT agpec sveriku AB12.

Aueiika MOKeT MMeTh HNMs, IPeNCcTaBJISAIOIee co00I IocJiegoBa-
TeJIbHOCTh CHMBOJIOB, OTJIMUHYIO OT aJPEecoB sueeK, He COAepP Kallyio
Opo0eJioB 1 He HauMHAINIylocd ¢ Iu@pPbl. YTOOBI IIPUCBOUTH Aueiike
UM, OOCTATOYHO €€ BBIAEJUTh, BBECTHU IKeJaeMyIO IIOCJIeZOBATEb-
HOCTHL CHMMBOJIOB B mojie MMa u Hakath Enter.

IIBe m Oojiee sTUEHKM JIMCTA DJEKTPOHHON TaOJUIILI 00pasyioT au-
amasoH sgYeeK. B amamas3oH syeeK MOTYT BXOAUTH KaK CMEJKHbIe, TaK
U HeCMe)KHble gYelKu. [IpAMOyTroJbHBIN AMATIa30H M3 CMEKHBIX dUYe-
€K Ha3bIBaeTCs CBA3HBLIM Auamnas3oHoMm. IIpu s3amanum agpeca CBS3HOI'O
OUamna3oHa YKas3bIBAIOT ero HAUYAJbHYI0 M KOHEUHYIO SYeHKUu — ddei-
KU JIEBOTO BEPXHETr0 ¥ TPaBOTr0 HUIKHEro yrioB (Hanpumep, Al:A10,
B2:C2, B2:D10). YTo6nl ykasaTh aApec HECBA3HOT'O Aualla3oHa sueek,
HaJ0 uepe3 TOUKY C 3allsTOM yKasaTh aJpeca ero CBA3HBIX UYaCTel.

CTpoka M CTOJIOeIl TaK:Ke SABJIAIOTCS AuanasoHaMu sdeek. Hampwu-
Mep, agpec 5:5 — aapec auamasoHa SAUYeeK, B KOTOPBIA BXOIOAT BCe
AYeHKN IIATOM cTpoku, a azapec C:C — ampec amamasoHa sueek, B
KOTOPBIA BxoaAaT Bce sueiiku crtoabiia C. CoorsercrBenHo 10:12 —
9TO ajJpec AuamnasoHa sAueeK, KOTOPBIH BKJIIOUAET BCe SIUEHKU CTPOK
c¢c momepamu 10, 11 u 12, a C:E — azpec nuamasonHa s4eeK, B KO-
TOPBIII BXOAAT Bce Adeiiku ctoJdomoB C, D u E.

B rabaume 1.1 mpuBemeHBbI 00BEKTHI TAaOJIMUYHOTO IIPOIleccopa, a
TaK)Ke MUX OCHOBHBIE CBOMCTBa, KOTOPbIe Aajiee OYAyT PacCCMOTPEHBI
06oJiee IMOAPOOHO.
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TaOGnunyHbIA npoueccop. OCHOBHbIE cBeaeHus

Tabnuua 1.1
OObekTbl Tab/IMYHOrO nNpoueccopa U UX CBOWCTBA
O0BeKT CBoiicTBa 00'BEKTa

Pabouasa xkuura NMsa, KoJInmuecTBO JIKMCTOB

Jluct WMs, KOIUYECTBO pas3MeIéHHBIX OO0BEKTOB U WX BU,
HaJn4yue 3alIuThbL

DJIeKTPOHHAA OO111ee KOJMYECTBO CTPOK U CTOJIOIIOB; KOJUUECTBO

TabauILa CTPOK U CTOJIOIIOB, COHEPIKAIl[UX JaHHbIE

Crouberr Nwma, mmmpuHa, KOJIUYECTBO 3AMOJHEHHBIX TAaHHBIMU
AYeeK

Crpoka Howmep, BBICOTA, KOJMYECTBO 3AIlOJHEHHBIX NAHHBIMU
AYeeK

Aueiira Anpec, uMs, comep)KKUMoOe, THUI HTAHHBIX, )opMaT OTO-
OpaskeHUsl MTaHHBIX, IIPUMeYaHne, IPAHUIbI, 3aJIUBKA

Huamnason Adyeek | AJpec, KOJUUYECTBO SUYEEK

Huarpamma Tum, BuUI, HasBaHMWE, pasMep 00JACTU AUATPAMMEI,
IBeTOBasl ramMma

Omeparuu CO3MaHUSA HOBOM KHUIU, OTKPBITUSA KHUTH, CO3TAaHHOI
PaHee WM COXPAaHEHHOUW HA BHEITHEM HOCHUTEJE, COXPaHEeHus KHUTHU B
(daiisie BBIIOIHAIOTCA B TAOJMUYHBLIX IIPOIlECCOPax TaK ’Ke, KaK W aHa-
JIOTUYHLIE OIlepalliil B TEKCTOBBLIX IIpolleccopax. CTaHmapTHBIM THUIIOM
daitma B Microsoft Excel aBasercs Kuumra Excel, a cramgapTHBIM
pacmimpeHreM MMeHHU (paitja — paclmimpeHue xIsx.

Kakon tnn ¢annoB sBNsieTcs CTaHOAPTHbIM MNPY COXPaHEHUU AOAHHbIX B Q
TabSMYHOM MpOoLEeccope, MMEIOLWEMCS B BalleM pacrnopsxeHun? Kakoe
pacwmpeHne nMeHun danna emy COOTBETCTBYET?

Brinmostnenue xKomaHabl @aia — Ileuats — IleuaTh IpUBOAUT K
meyaTy YacTy TEKYIero JIMCTAa KHUTM, KOTopas 3allojJHeHa JaHHLIMU,
a TakKe OPYyrux o0BeKTOB (HAIIpuMep, OUArPaMM), PACIOJOKEHHBIX
Ha sToMm Jmcre. CeTKa, pasmessiomnias JIMCT 3JeKTPOHHONM TaOJUIILI Ha
AYeUKU, II0 YMOJUYAHUIO He IeuaTaeTcs. ECJIM TaHHBIMU 3alloJIHeHa
0o0J1acTh JIMCTA, KOTOpasd (pu3MUecKU He yMellaeTcAd Ha ONHOM CTpaHu’-
e (ogHOM JicTe OyMarwm), TO TaOJUUYHBIA ITPOIIECCODP ABTOMATUUYECKU
pacipeneaseT e€ Ha HECKOJbBKO CTPAaHNII.
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Maea 1. O6pa6oTrka uHpopmauum B IT

JJisi ycTaHOBKU ONpeAeJEéHHBIX 3HAUeHWIN IIapaMeTpPOB IedyaTH
MOKHO WCIIOJIB30BAaTh yIIpaBJeHMWe HacTpolikamMum oKHa Ileuatry uam
rpyuny mHCTpyMeHTOB Ilapamerpsl cTpaHuubl Ha BKJagKe PazmeTka
CTPaHUIIBI.

Q B 4ém coctouT npuHUMNUAnIbHOE OTAM4YME onepauun nedatu KHUMKM B
cpene TabnMYHOro mpoueccopa OT onepauuv nedarty OOKYMeHTa B Tek-
CTOBOM rnpoueccope?

1.2. HekoTtopblie npuémbl BBOAA
N penakTUpPOBaHUA LOaHHbIX

Bca muabpopmanma saHocuTcs mosib3doBaTesieM B sguetikm IT. s
TOTO LITO6I:>I BBOJUTH WNJIHN PeJAaKTHPOBATH MOAaHHBIE B TOM WJIU WNHOU
auetike IT, B Heé ciegyeT IMOMECTUTh TAOJUUYHBIA Kypcop, T. €. cle-
JaTh SAYENKY aKTUBHOM.

Q O6paTnTe BHMMaHWE Ha TO, Kakyilo ¢OpMy MpUHMMaeT ykasaTteib
MbIlIK, NepemellaemMblin Hag paboyeri obnacTtelo nmucta B IT.
BcrnomMHuTe, Kak BbIMMGAUT TabnuyHbIA Kypcop U Kak ero MOXHO Mo-
MECTUTb B TY WKW UHYIO AYEKy.

Ilepen mauasioM BBOZa TEKCTOBBLIA KYypCOP B SAUYElKe OTCYTCTBYET
U TOABJSAETCS IIOCJie BBOJa IEePBOT0 CHMMBOJIa. Bo Bpems BBOAA HaH-
HBIX Haamuch «I'0TOBO» B CTPOKE COCTOAHUS M3MEHAeTcA Ha «Bsom»,
IDaHHbIe OTOOPasKaloTCA KaK B TEKyIlel aueiike, Tak u B moje Crpoka
dopmy.

Apec akTUBHOU SYeMKMN W BBOAMMBIE B HEE NAHHBIE OTPAKAIOTCS
B cTpoke ¢dopmya. B moae Crpora ¢opmya MOKHO pPeIaKTHPOBATH
nH@OPMAIINIO, XPAHAINYIOCA B aKTUBHOUN saueiike. IIpu sToM B CTpoke
dopMyJsT MOABIAOTCA KHOIKU BBO () u OTMeHa ().

IJia ynajieHusT JAaHHBIX W3 sSYelKU HYKHO BBIAEJUTL €€ U HayKaTh
kaasuiny Delete. Takum ke crroco60M MOXKHO OUHCTHUTH COAEPIKIMOE
AYeeK BBIJEJIEHHOTO Aualla3oHa.

Comep:KUMBIM SYEHKH MOMKET OBITH UMCJIO, TEKCT WUJIu (popMy.Jia.
BosMmoskHOCTH paboThl ¢ JaHHBIMHU OIIpefessioTcsa ux tumoMm. IT pa-
60TaT ¢ JaHHLIMU CJAEAYIOIIUX TUIIOB:

° ypcJIoBble 3HaueHus (Hampumep, 143; 51,1; 4/5; 1,23E+02);

°* nata u BpeMdA cyTok (Hampumep, Maur 1945; 20.12.2012; 15:00;
3:00 PM);

* ¢opmyasl (Hanpumep, =(A1+B1)/2 nau =CYMM(A1:A5));

® TeKcTOBBIe 3HaueHuA (Hampumep, Bpewmsa, Croumocts, Bcero,
Damunna);
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TabnunyHbIA npoueccop. OCHOBHbIe cBeaeHus

* IpUMEUYAHUS;
® THIEPCCHLIKU;
® pasgynyHble rpadpuyuecKme M300parKeHU.

TabiMuHBIA IPOIECCOP CAMOCTOATENBHO IILITAETCA PACIIO3HATH TUII
BBOAUMBIX AaHHBIX. Ilo yMoauaHmMIO uYmcJjia BBIDABHUBAIOTCA IO IIpa-
BOMY Kparw SYelKu.

I pobHYI0 YacThb YMCJIa OT IO OTHeJAIOT 3aIlATON WMJIA TOUYKOH,
B 3aBHCHMOCTH OT YCTAHOBOK OIEPAITMOHHOM CHCTEMBI. B pycCKOA3BIU-
HbIX Bepcuax Windows B KauecTBe pasmejNTeJs IIeJON WM APOOHOI
yacTell ymcsa IO yMOJYAHUIO MCIOJb3yeTcs 3amndATas, a IPpu yIoTpe-
0JIeHUM TOUKM YHCJIO MHTEPIPEeTHUPYeTCA KaK JaTa.

MocmoTpuTte, kak 6yayT oTobpaxeHbl B a4verikax OT paHHble 17.05 un
05.17. Kak Bbl MoxeTe 3TO OObACHUTL?

BBox Qopmysibl HauMHAETCA CO 3HAKA PABEHCTBA, KOTOPBIA yKa-
3bpIBaeT TAOJIMUYHOMY IIPOIECCOPY HA HEOOXOAMMOCTH BBIIIOJHEHUS BBI-
YHCJIEHUN B COOTBETCTBUU CO CJEAYIOIIMM 34 HUM BbIPAYKEHUEM.

dopmyna HaYMHAETCH CO 3HaKa «=» U MOXET CcoaepXaTb CKOOKM, 4Mcna, 0

TEKCTbl, CCbUIKM Ha SA4eriku, 3HakM onepaumin n QyHKUUN.

Mpn BBOAE oOpMyn HeobxoaMmMo cobnaartb crefyolme npasvna:

® ona 0603HavYeHns apudMeTMHecknx OeNCTBUI MCNONb3YIOTCSa onepa-
TOpbl: «+» — A9 CNOXEHUs, «—» — ANS BblHUTAHUS, «*» — OIS yM-
HOXEHUS, «/» — Ons OeneHus;

°* nna ob6o3HaYeHust OeNCTBUS BO3BEAEHWSI B CTeNeHb WCMoJSib3yeTcs
onepatop «“»; Hanpumep, 5% 6ygeTt 3anucaHo kak 5°3;

°* nna ob6o3HaYeHUs1 OENCTBUS HaxoXAeHUe MPOLLEHTOB WCMONb3yeTcs
onepatop %; Hanpumep, dopmyna HaxoxgeHus 25% ot umcna 240
OyaeTt BbimMaaeTb Tak: =240%25%;

® Henb3s onyckarb ONepaTop YMHOXEHWS;

® MopSAOK BbIMOSIHEHUA (MPUOPUTET) onepaunin coBnagaeT C NopsaakoM
(NnpryopuUTETOM), NPUHATBIM B MatemMaTtuke;

® Ons U3MEHEHUs Mopsiaka BbINOSHEHUS OENCTBUM WUCMOJSBb3YIOT KPYrible
CKOOKMU;

° dopmMyna posmkHa ObiTb 3anmMcaHa JIMHEHO, T. €. B BUAE CTPOKU CUM-
BOJIOB.

Kax npasuio, B dopmysax HCIOJB3YIOTCA HE CaMU MCXOTHBIE
JaHHBbIE, a CCHLIKM HA AYEHKHN, B KOTOPBIX OTU JAaHHBIE HAXOIATCHA.
CchlIKa Ha AYEHKY COCTOUT U3 ajpeca ddeiiku. flueiika, B Ko-
TOPYIO BBOAUTCA (OpMyJa, WM AUYeHKa, CChLIKA Ha KOTOPYIO HMCIIOJb-
3yercsa B (popMmMyJie, MOI'YyT HAaXOOUTHCA Ha Pa3HBIX JHCTAX U JaKke B
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Maea 1. O6pa6oTrka uHpopmauum B IT

PasHBIX KHUraxX. B TaKMWxX cjaydyadX B CCBHLIKaX K aJpecy AYelKU O0-
OaBiseTcs yKasaHue Ha eé MecropacmoJiokenue. Hampumep, JIner2!C4
ABJsSETCA CChLIKOW Ha Audeiiky C4 sawucra Jluct2.

IIpu mamMeHeHWU NAHHBIX B KAKUX-JINOO sSUeKaX HPOUCXOAUT aB-
TOMATUYECKUN IepecueéT 3HaueHUU Bcex (popMyJ, COmep:KamiuX CChLI-
KU Ha 9TU AYeHKU.

BosmoKHOCTE aBTOMATHMYECKOTO Iepecuéra (GopmMyJ IpU U3MeHe-
HUM HCXOAHBIX MaHHBIX — OJHA U3 KJIOUEBBbIX HJEeH 3JeKTPOHHBIX
Tabsuil. Biaromapsa sToMy S5JEKTPOHHBIE TAaOJUIIbI HA3LIBAIOT AUHA-
MUYECKUMU.

IIpu cospmanmu (GopMyJIBI BXOIAINE B HEE CCHLIKM MOXKHO BBECTU,
HabpaB ajapeca sdyeeK Ha KJaBuatype. OmHaKO JIydIllle UX BBOIUTH,
noMerniasg TAaOJWMUYHBIN KYypCOP C TOMOIIBIO MBIIIMKU WUJIU KJIABUATYPHI B
cooTBeTCcTByOIIYI0 Aueiiky IT. B sToM ciyuae BbI TOUHO HE CITyTaeTe
IOXO0)KMe II0 HaYepPTAaHWIO PYCCKWe U JIaTMHCKWEe OYKBBI U CMOJYKETe
KOHTPOJIMPOBATh ITPAaBUJIBHOCTL BBOZa (OpPMyJi, oOpallias BHUMAaHUE
Ha BBIJeJIEHHBIE IIBETOM CCBLIKM B (DOpMyJie W TPAHUIIBI COOTBETCT-
BYIOIIIUX UM SYeeK.

ITo ymonuanmio B Adelikax ¢ (opMyJgaMHu OoTOOpaskaioTcA He caMu
dopmysbl, a pe3yJabTaThbl MX BbIuucaeHui. IIpm sTom cama dopmyJia
oToOpaskaeTcsa B CTPOKe (opMyJs. ITO TAaK Ha3bIBAEMBIN DPEXKUM OTO-
OpaKeHUs 3HAYEHUIM.

BbiicHUTE, KaK MOXHO YCTaHOBUTb PEXuM oTobOpaxeHusa ¢popmyn B IT,
VIMEIOLLINXCA B BalleM PacropsikeHuu.

IIpu wmcmoabs3oBaHum (GOPMYJa B AUYeHKax dSJAEKTPOHHON TaOIUIIbI
MOTYT MOABJATHLCA COOOIIeHus 00 ommubxax (tabua. 1.2)

Tabnuua 1.2
HekoTopble cooOw,eHns o0 owmodkax
CooGurenue IlpuunHa OMIMOKH
HHHHH Cronbel; HeZOCTAaTOUHO HIMPOKHU IJA OTOOPaKeHWsA Yumcjia
#IOEJI/0! ITonpITKa meseHUSA Ha HOJb
#3HAU! B dopmyne ana mareMaTHUYeCKUX BBIUMCJIEHUN COHEPIKUT-
CcAd CChLIKA HA AYEHKY C TEKCTOM
#CCBIJIKA! | fueiika, cchliIKa Ha KOTOPYIO MCIIOJb3yeTcs B (opmy.ie,
HE CYIIECTBYET
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TabGnunyHbIA npoueccop. OCHOBHbIe cBeaeHus

Bsox Texcra B aueiiky 9T TakiKe mMeeT HEKOTOPbIE OCOOEHHO-
ctu. Ilo ymoauaHmWio TEKCT BbIpaBHUBaeTCs IO JIEBOMY Kpaio. Ecam
IJWHA TeKcTa OOJIbIlle IMINPUHBI SYelKU, TO TEKCT Ha SKpPaHe MOXKeT
0TOOpPasUTHCA IIOJTHOCTBHIO, ITePEeKPHIB CBOOOMHBIE SAYEHKU, PACIIOJIOMKEH-
Hble mpaBee. Eciiu cmpaBa HeT CBOOOAHBIX sueeK, TO BUAMMAS YACTh
TekcTa OymeT oOpesaHa. CylecTBYIOT cpeacTBa O(POPMIIEHISI TeKCTa B
AdYeliKke B HECKOJbKO CTPOK (IepeHOoC IO CJIOBaM), BhIPABHUBAHUSA IIO
TOPU30OHTAJIN 1 BEPTUKAJIU, M3MEHEHUs HAIIpaBJIeHUS TeKCTa.

YT0o6bI BBECTU HaHHBIE B HOBOII CTPOKE SUEHKM, BCTABJIAIOT pas-
pBIB cTpoKHU, HaskaB KjaaBumu Alt + Enter.

HNuorga TpebyeTca COXpPaHUTH B BUJE TEeKCTA UYHNCJA, MAThl UJIU
dopmyawi. IIada sTOrO0O WX BBOA B SYeHKYy HAJ0 HAUYMHATL C alo-
ctpoda.

CpaBHuTe 10, 4TO OyneT oToOpaXxeHo B siyelike npu BeBode B Heé 2017
n '2017.

s npuBieueHus BHUMAaHUSA K Haumbojiee BaKHOM WHMoOpMaIuu
WJIA BBOJA IIOSCHEHUIN MOXKHO CHAOAUTL AYENKHN TAOJIUILI IIpuMeda-
HUSIMU.

BbliCHUTE, Kak MOXHO cO34aTb npumMevaHve B TabinM4yHOM MPOLECCO-
pe, UMEIOLLEMCSH B BalleM PaCropsxXeHun.

1.3. KonupoBaHue n nepemelieHne AaHHbIX

JJist BBITIOJTHEHUWSA oOmepanuii KONWMPOBAHWA W TepeMeIleHUs AaH-
HBIX B AT cooTBeTcTByIOIME SAYEHKY WM IUAIIa30H s4YeeK cHada-
Ja cJjiefyeT BBIJEJINTH, & 3aTeM MOYKHO BOCIIOJIB30BATHCA KOMAaHIaMU
Konuposarts, Bsipesatrs, BeraButs rpynmnsl Bydep o6Mena BKJIagKu
I'naBuas.

[na BblOeneHust HECBA3HOMO AManasoHa si4eeKk MOXHO BblAENUTb MepByo 0
CBAA3HYIO 4acCTb, a 3aTeM HaxaTtb knaeuwy Ctrl 1, yoepxnsas €€, Bblae-
NUTb cneaylolme CBA3HbIe AuanasoHbl.

JanHble M3 OAHOW AYEWKU MOIKHO BCTABUTH B APYIYIO AUYEHKY
WJIW B [OUATNAa30H AYeeK, BBIJEJIEHHBLIN Ilepel BCTaBKOU. [laHHBIe u3
CBSBHOTO AMamna3soHa MOYKHO BCTABUTh B OJAUH WJIN HECKOJIBKO CBSI3-
HBIX MMAIIa30HOB AYeeK TOro JKe pasmMepa. B mociemHem ciiyuae Iie-
pen BCTaBKOU HYXKHO BBIJEJIUTH JIEBYI0 BEPXHIOI SAYEHKY KasKIoTro
CBS3BHOTO AuAanasoHa.

Ilo ymonuauuio IIpu BCTABKE HOBbIE MAHHBIE 3aMEHSAOT JaHHbIE,
uMepIIecs B AdeiKax.
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Q Ecnn cogepXuMbIM Sueek, KOTOpoe KOMMPYeTCs WM MnepemeLlaeTcs,
ABNAOTCA GOPMYJibl, TO MOXHO BCTaBUTb B BblOESIEHHbIE SAYENKN He
caMmy popMyJibl, a BbIHMCINEHHbIE MO HWUM 3HadeHus. [nsa aTtoro HeobO-
XOANUMO CKOMUPOBaTb COAEPXUMOE WUCXOOHbIX sveek B Oydpep obmeHa,
BblAEMUTb MO3ULMIO BCTABKM W BbINOMHUTL KoMaHay MnaeHaa — Bcra-
BUTbL — BcTaBuTb 3HauyeHusa.
JaHHble n3 oydpepa obMeHa MOXHO BCTaBUTb B BbIOENIEHHbIE AYE-
KN Takum 06pa3omM, YTO OHM He 3aMEeHAT MMELMEecs TaM [aHHble, a,
HanpuMep, CYMMUPYIOTCA C HUMW. DTy U pag APYrMx BO3MOXHOCTEN
MOXHO uccnegoBatb B okHe CneuuanbHaga BcTaBka (puc. 1.2), Bbi3bl-
BaeMoM kKomaHgon MnaBHas — BctaButh — CneuuanbHas BCTaBKa.

Cneumaanaﬂ BCTaBKa ?
| BetasuTb
O () ¢ ucxomHoii TeMo
() hopmynl () 6es pamkm
() 3HaueHus () WupmnHbI CTONGLOB
O cbopmaThi () cbopmynbl 1 chopmaThl YMcen
(O npumeyanus (O) 3HauyeHus n hopmaTbl Yncen
(0 ycnosus Ha 3HaueHus | BCe YCI0oBHble hopMaTbl 06beANHEHUS
Onepauus
@) HeT () YMHOXWTb
O cnoxutb O paspenuTb
O BblyecTb

["Inponyckatb nycTble syelikv [ | TpaHCnnpoBaTh

[ BcTaBuTh CBA3b oK ‘ ‘ OTmeHa

Puc. 1.2. Oxuo CnenuajabpHas BCTaBKa

Ecau #Heo0XoAmMO B HECKOJBKO PACIIOJOKEHHBIX IIOAPSAL AUeeK
BBECTU MOBTOPAIOIIHECSA HaHHbIE WM N3MEHAIOIHECs II0 OIIpemesIEH-
HBIM 3aKOHOMEPHOCTSM IIOCJIEIOBATEJIBHOCTU HAHHBLIX, TO MOMKHO BOC-
TOJIBb30BaThCA (DYHKI[MEN aBTO3amOJHEHUsA. [[Ji1 3TOro HYIKHO:

1) BHecTH HmaHHBIE B JBEe IEPBble SUYEHKH;

2) BBIZIEJIUTH 3TU SYEUKU;

3) ycTaHOBUTH yKasaTeJb MBIIIN HAJ MapKepoOM 3aloJHEHUs — Ma-
JeHbKUM UYEPHBIM KBAaAPaTHKOM B IIPABOM HIKHEM YIJIy BBIe-
JEeHHOU sAYeWKu (BUJ yKasaTeJsd MBINIA IIPU HaBEeJeHWU ero Ha
MapKep 3alloJIHEeHWsA MeHseTcd Ha 3HakK +);
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4) Ha)KaTh JIeBYI0 KHOIIKY MBI, IIPOTAHYTH (IIepeTamniuTh) yKasa-
TeJIb IO 3aHOJHSIEMBIM AYeKaM M OTIYCTUTh KHOIIKY MBIIIIH.

MpMeHUTE ONUCaHHbIA Bbille MNPUEM AN MOJIyYEHUs CReayloLmx
pPSOoB:

1)1, 1,1, ..

2) 5, 10, 15, ..,;

3) 100, 200, 300, ...;

4) ypoK, ypoK, YpOK, ...;

5) anBapb, deBpanb, Mmaprt, ...;

6) ToBap 1, ToBap 2, ToBap 3, ...

MonpobyiTe AOOUTLCA Takoro e peayfbTata C MOMOLLBbID KOMaHOb
3anonuutb — Mporpeccusa... (Bknagka MaeHaq, rpynna PepakTupo-
BaHue).

JlobbiM cnocobom BBeauTe cnepylowme psigbl:

1) 2, 4, 8, 16, ..,;
2) 0, 5, 10, 15,
BcnomHuTe, Kak Ha3bIBAOTCHA Takme NoCnenoBaTesibHOCTU.

Ecau comep:kMMBIM SAYEHKU ABJIsIeTcAa (opmyJa, BKJOUYAIOIIad
CCBLIKHM, TO HPU KOIIMPOBAHUM TOH SAUYEHKU B (POPMYJe MOIKET IpPO-
HCXOAUTHh ABTOMATUUYECKOE HN3MEeHEHHE CCHLIOK.

Cchbinka, KoTopas M3MeHseTcsa nNpu KONMpoBaHUn GOpPMyIbl, Ha3blBAETCSA 0
OTHOCUTENbHOM.

Ccbifika, KOTOpasi He M3MEHSeTCs Npu KoNMpoBaHuM GOpMysbl, Ha3bl-
BaeTcs abCOJIOTHOMN.

Ccbinika, B KOTOPOW Mpwv KOMMPOBaHUM GOPMYJSibl M3MEHSETCS TOJIbKO
HOMEpP CTPOKM WM TONMbKO MMSI CTONOLA, HAa3biBAETCA CMELLAHHOWN.

BoabmuHCTBO CCBIJIIOK B (popMyJiaX OTHOCHUTeNbHBIe. Ilpu Komwm-
poBaHuUM B cocTaBe (pOpMyJibl B APYIYIO AYEHKY OHU aBTOMATUYECKU
U3MEHSAIOTCA B COOTBETCTBUM C HOBBIM MOJIOMKEHNEeM CKOIMPOBAHHON
GopMYyJIbI, T. €. OHU U3MEHSIOTCA OTHOCHUTEJIHHO MECTOPACIIOJIOMKEHUS
dopmysa. B aTOM COCTOUT CyTh NMPUHIUIIA OTHOCUTEJIHHOU aJapecaiumu.

Mpn konupoBaHun GOpPMyfbI C OTHOCUTESIbHbBIMU  CCbhIJIKAMW  [CTOJI- 0
6eu] [cTpoka] Ha N CTPOK Huxe (Bbile) M Ha m cTonbuoB npasee (ne-

Bee) ccblika 3amMeHsieTcs Ha [cTonbey, £ n] [cTpoka = m].

Mpu konupoBaHun GopMynbl B Npegenax ogHoro cronbua (ogHoM cTpo-

kM) o603HayYeHus CcTonbuoB (HOoMepa CTpPok) B dopMmynax He W3MeHSs -

loTCH.
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HWuorma HY:KHO, YTOOBI IPH KOONMPOBAHUU (POPMYJI agpeca dAueek
He MeHsAJUCh. B 9TOM ciayuae HCIIOJB3YIOT aOCOJIIOTHBIE CCHIIKMH.

s cosmanusa aGCOMIOTHOM CCHLIKM CIYy:KUT 3Hak $. C momomibio
STOr0 3HAKAa MOMKHO 3auicupoBaTh Bech azapec ($A$1), Toabko cros-
oer; ($A1) wau Tonpko crpory (AS$1). B aByxX mociemHuX cCiaydasx
TOBOPAT O CMENIaHHBIX CChLIKAaX.

Y100blI ObICTPO Npeobpaz3oBaTb CCbIIKY W3 OTHOCUTENbHOW B abcontoT-
— HYlO U HaobOpPOT, MOXHO BblIAENUTL €€ B CTPOKE BBOAA WU HaxaTb Kia-
Buwy F4 (Microsoft Excel) nnmn Shift+F4 (OpenOffice Calc).

BcrnomMHuTe, Kak MOXHO ObICTPO MOMYYMUTb CMELLAHHbIE CCbISIKN.

Eciu B dopmysie O CCBLIKU Ha SYEHKY HCIIOJL30BATHL €€ MM,
TO IPH KOIUPOBAHUU (POPMYJbI dTa CCHLIKA M3MEHSATLCSA He OyIer.
WNuaue rosops, umsa sueiiku B GopMyJe SABISIETCA aOCOJNIOTHON CCHLI-

KOI.
IIpu mepememieEnn (PopMyJbl UMEIOINUECS B HEM CCBHLIKKA He M3-
MEHSAIOTCH.
IIpumep 1. B saueiike Bl sammcana dopmyna =2*FAl.
BrisicEmM, Kakoii BuJ IpuobpeTéT (popMysa, IIOCJIe TOTO KaK CO-

nep:xumoe Aueiiku Bl ckomupyiorT B Aueiiky C2.

B dopmyse mcmoiab3yeTcs CMeITaHHAS CCHLIKA: MPW KONUPOBAHUU
dopmMyJIBI UMsA CTOJIOIA OCTAHETCS HEeM3MEHHBIM, a HOMED CTPOKH yBe-
anuyutca Ha 1. Takum oOpasom, mocjie KommpoBaHus B Auelike C2
okaxxkeTcsa gopmynaa =2%*$A2.

IIpumep 2. [laH pparMeHT 5JeKTPOHHONM TaOIMIILI:
A B C
1 15 13
2 14 12 | =($A2+B2)12

BeissicuuM, uemy cTaHeT paBHBIM 3Hadenue adeliku Cl, eciau B
Heé CKOIMpoBaTh (popmyay us sueiiku C2.

Tax Kak KommpoBaHHe (POPMYJILI IPOMCXOAUT BHYTPU OIHOI'O
cToJibIla, mMeHa CTOJIOIOB B (hopMyJie HEe M3MEHSATCS, a HOMEep CTPO-
KM B CCBhLIKAX YMEHBIINTCA HA eIUHUILY.

®opmyaa npumer Bui: =($A1+Bl)/2. B aueiitke Cl orobpasurcs
yucygo 14.
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TaOGnunyHbIA npoueccop. OCHOBHbIE cBeaeHus

IIpumep 3. Jlan QparMeHT 3J€KTPOHHON TaGJIUIILI:
A B © D
1 1 1 1 1
2 2 2 2 | =B$3+$C2
3 3 3 3 3
4 4 4 4 4

BrigcuuMm, yuemy OyzeT paBHa cyMMa 3HaUeHUN AUANas3oHa dYeeK
E1:E4 mocie xomupoBaHUs B Hero (GopMyJabl u3 sueiku D2.

@opmysibl KONUPYIOTCA B sd4YeliKu cocegHero croiubra. IlosTomy
OyKBeHHOe 0003HAUeHUE CTOJOIla B OTHOCUTEJLHOMN CCHLIKE H3MEHUT-
cAa Ha cienyrolnee no andasutry. CiemoBaTesibHO, IIEPBOE cjaraeMoe
B (popmysne mpumer Buz: C$3 (ccblaka Ha HOMEp CTPOKH 37hech ab-
COJIIOTHas, OHa OCTaHeTCcAd Heu3MeHHOI). Bo BTopoM cjaraemMom He-
U3MEHHBIM fABJAeTCSA o0OO3HaueHme CToJi0Ia. A HOMEp CTPOKHU IIpu
KonupoBanuu Qopmyubl B sueiiku El, E2, E3 u E4 cooTBeTCTBEHHO:
YMEHBIIIUTCSA Ha €AWHUILY, OCTAHETCS HEeM3MEeHHBIM, YBEJIWUYUTCA Ha
eIWHUILYy, YBeIWUUTCI Ha 2.

A B © D E
1 1 1 1 1 | =C$3+$C1
2 2 2 2 | =B$3+$C2 =C$3+$C2
) 3 3 3 3 | =C$3+$C3
4 4 4 4 4 | =C$3+$C4

ITocse Bbrumciaenusi 3sHauenmit mo opmynam sueexk El, E2, E3 u
E4 (4, 5, 6 u 7) maxoguMm cyMMy 3HaueHuiu auarnasoHa sueek E1:E4,
paBHYyIO 22.

IIpumep 4. Tpebyerca ¢ momoinsio Gopmya B OT mocrpouts Tab-
JUITY OBY3HAUHBLIX YHCeJI, (pparMeHT KOTOPOM IIpeACcTaBJIeH Ha pPH-
CYHKe:

10 | 11 |12 | 13 | 14 | 15 | 16 | 17 | 18 | 19
20 |21 |22 [ 23 |24 |25 |26 |27 |28 | 29
30 |31 |32 [ 33 |34 |35 |36 | 37 |38 | 39
40 |41 |42 [ 43 |44 |45 [ 46 | 47 | 48 | 49

abhlwiN =
BN =
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Maea 1. O6pa6oTrka uHpopmauum B IT

Bo3MOKHBITT aJITOPUTM OEHCTBUII MOKET OBITH TaKMM:

1) B guanason B1:K1 BBectu umcia or 0 mo 9 (MOKHO BOCIIOJIB30O-

BaThCA MapKepOM B3allOJIHEeHUS);

2) B nuamazoH A2:A10 BBectu umcya or 1 mo 9;
3) B aueiiky B2 sammcaths ¢dopmysy aBysHauHoro uwmciaa: =A2%10+B1

(A2 — umcao gmecaTtkoB; Bl — uwmciao egmHUIL);

4) BHecTH u3MeHeHHuA B (GHOPMYJTy C YUETOM CJIEAYIOIEero:

° Ipu KOMUpPOBaHUU (HOPMYJIBI BHUS3 HJOJIJKEH U3MEHATHCA HOMED
CTPOKM, «OTBEUAIoIel» 3a KOJMUYECTBO MECSATKOB, a MMSA CTOJIO-
ma A, «OTBeualomiero» 3a Paspsl JeCATKOB, MOJIKHO OCTAaBaThCS
nensMmeHHBEIM ($A2);

® IpU KOMUPOBAHUU (POPMYJbI BIIPABO MOJIMKHO M3MEHATHCA UMS
CcTOI0Ila, «OTBEUAIOINEro» 3a KOJUYECTBO eNUHUIl, a HOMED CTPO-
Ku 1, «oTBeuaroieii» 3a paspsa eIUHUI], HOJKEeH OCTAaBATBhCS
nensmenueiM (B$1);

5) cKomMpoBaTh OTpefaKTUpoBaHHyI0 (Gopmyay (=$A2*¥10+B$1) so

Bce Aderkm amanasoHa B2:K10.

CAMOE rIJIABHOE

IIpuknagHble IporpaMMbl, IIpeJHA3HAUYEHHBIE IJIA PabOTHI C maH-
HBIMU, IPEJCTABJIEHHBIMN B Ta0JIUIIAX, HASBLIBAIOTCA TAOJMUYHBIMU IIPO-
meccopamu (TII) mau mpocto saeKTpoHHBIMU Tabaumamvu (IT).

OcHOBHBIMH O0BEKTaMU TAOJIMUYHOTO IIPOIlecCOpa ABJIAIOTCA pPabo-
yadg KHUTA, JIUCT, SJIEKTPOHHAA TabJUIlAa, CTPOKA, CTOJIOEI] M AdYeiKa.

Sueiika — 5TO HamMMeHbIIad CTPYKTYPHAsA eIUHUIIA 3JIeKTPOHHOM
TabaUIBI, KOoTOpas o0pasyeTcAd Ha IepeceueHWM CTOJIOa M CTPOKMU.
Agnpec aueiiKu ompesesieTcad MMeHeM CTOJIOIa ¥ HOMEPOM CTPOKM, Ha
mepeceuyeHNN KOTOPBIX oHa HaxoautcA. COmep:KUMBIM AYEHKU MOKET
OBITH UHCJIO, TEKCT HJIH (PopMy.Jia.

dopmysia HaUMHAETCS CO 3HAKaA «=» U MOKET COofep:;KaTb CKOOKWU,
Yymcjia, TeKCThI, CChLIIKM HAa SAYEWKMW, 3HAKW omepanuii U (GpyHKIIWU.

B dopmynax MCHONL3YIOTCS HE CaMU HCXOAHBIE TaHHBIE, a CCBILI-
KM Ha sSYeliKu, B KOTOPBHIX 9TH AaHHbIe HaxXogATcs. IIpu msMeHeHUU
IOaHHBIX B AYedKax IMPOUCXOAUT ABTOMATHUUYECKUI IepecuéT 3HaAUeHUi
Bcex (QOPMYJI, CONEPs;KAIUX CCHLIKK Ha 3TU SAUYEHKH.

PassnmuaroT oTHOCUTeNIbHBIE, aOCOJIIOTHBIE U CMEIIaHHBIE CCBLIKU.
CcbLiKa, KOTOpasd W3MEHSEeTCA NIPU KOIMPOBAHUU (POPMYJIBI, Ha3bI-
BaeTcAa OTHocuTenabHOIU. CchbLIKa, KOTOpasd He H3MeHAeTCA IIPU KO-
nupoBaHuM (GOpMyJibl, HadbIBaeTcsa abcosioTHO#. CchlIKa, B KOTOPOM
Opy KOMUPOBAHUU (DOPMYJIbI MBMEHAETCA TOJBKO HOMED CTPOKU HJIU
TOJIBKO MMsA CTOJ0Ila, HA3bIBAETCSA CMEITaHHOM.
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Bonpocbl n 3apaHud Q

1. Yto mOHMMAIOT IIOJ TaOJUUYHBIM IIPOIECCOPOM MU 3JIEKTPOHHBIMU
Tabauiamu?
2. CpaBHuTe uMHTEp@delic M3BECTHBIX BAM TEKCTOBOIO M TAOJIMUYHOIO

upoiteccopoB. Uro y Hux obuiero? Yem oHuM pasamdarTcs?

w

Yro Takoe azapec (umsa) sueiiku IT? Kax samaérca aapec siueii-
KM, agpec AuamasoHa sdeex?

Boisgcuure, Kyma B TaOJMUYHOM IIpOIlecCOpe IepeMeliiaeTrcs Tab-
JUYHBIN Kypcop mnpu Haxkatuu KjgaBuint Home, End, PageUp,
PageDown. Kyma mepemeriaeTrcsa TaOJWUYHBIA Kypcop IIpW Ha-
xatuy KomoOmHanmmu kKiaasumr:  Ctrl + —, Ctrl + 1, Ctrl + «,
Ctrl + T, Ctrl + Home, Ctrl + End? IlpoBeguTe amajgorui c Ie-
peMeIreHusIMU TEKCTOBOTO KypCcopa B TEKCTOBOM IIPOIleccope.

-~

5. Kakue Tunmbl HaHHBIX MOTYT OBITh 3aHeceHbl B sueiky IT?

6. Kakue cyIIecTBYIOT OCOOEHHOCTM BBOJA UYMCJIOBBLIX 3HAUEHUN B
aT?

7. BcmomuuTEe OCHOBHBIe mpaBumja BBoma ¢opmya B OT. I'me Bl
y:Ke BCTpPeYaJMCh C aHAJOTHMUHBIMHU IIpaBMJIaMU BBojAa apudwme-
TUYECKUX BBIPAKEHUH?

8. B uém cyThr OpPUHIHKIIA OTHOCHUTEJIbHOII azpecamuu B IT? Uro
OPOUCXOAUT IIPU KOMUPOBaHUU (HOPMYJI, COAEPKAIUX OTHOCHU-
TeJbHbIE CCBHLIKM?

9. B kKakux ciaydadax B ¢opMyJiaXx UCIOJb3YIOTCA abCOJIOTHBIE
CCBLIKM?

10. B uéMm 3akJjmUYaeTcsa IIPEMMYIINECTBO HCIIOJIB30BAHUA CCBLIOK B
dopmyaax?

11. Ha ocHOBaHUM Yero MOJKHO CYAUTH O TOM, UTO TAOJUUYHBINA IIPO-
IIeccop UHTEPIPETHUPOBAJI BBEIEHHBIE B SAYEHKY MHOaHHBIE Kak
tekcr? Kak uwmcmo?

12. CpaBHUTe TPHUEMBI KOIMPOBAHUSA 1 BCTABKU OTAHHBIX B TEKCTO- 29
BOM U TabJHMYHOM mpolieccopax. Uro y Hux ob6igero? Yem oHU
pasaunuaimoTca?

13. Kak ocyimecTBasgeTcss aBTO3AIlOJHEHNEe dueek?

14. Kak BBecTu cJaenyioiliee ueTBepoctuinue A. EpukeeBa B omHy
AYEHKY DJEKTPOHHOM TabJJIUIIbI?
Hacrynuna ocenb,
ITo:xenTen Ha capm.
Jluctess Ha Oepése
30JI0TOM TOPAT.
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Maea 1. O6pa6oTrka uHpopmauum B IT

15.

16.

17.

20.

3HaueHUe INepeMeHHON X HaxoguTcAd B sAuelike Al, 3HaueHue
ImepeMeHHOl Yy — B duelike A2, 3HaueHUe NepPeMeHHON 2z —
B Audeiike A3. 3amnumiure (GHOPMYJbl AJisI BBIUYUCJIEHUS B DJEKT-
POHHBIX TabJaWIIaX 3HAUYEHUI BBIPAYKEHUN:

Dx+y+2):38;

2) 5x3 + 4y — 3z.

Tonbko TyTEM BBOJA MOCJIEI0BATEJIbHOCTEH COCTaBbTe TabJIUILY
YMHOYKEHUS:

B C D E F G H |
2 3 4 5 6 7 8 9
4 6 8 |10 [ 12 | 14 | 16 | 18
6 9 12 | 15 | 18 | 21 | 24 | 27

8 |12 | 16 | 20 | 24 | 28 | 32 | 36
10 | 15 | 20 | 26 | 30 | 35 | 40 | 45
12 | 18 | 24 | 30 | 36 | 42 | 48 | 54
14 | 21 | 28 | 35 | 42 | 49 | 56 | 63
16 | 24 | 32 | 40 | 48 | 56 | 64 | 72
18 | 27 | 36 | 45 | 54 | 63 | 72 | 81

oloN o olsw N~
olo|N|lo|o|salw|v) = >

3a CKOJBLKO OIlepaljiili BaM yJajJoCh 3TO CHEJAThH?
Jau GparMeHT 3JIEKTPOHHOM TaGJIUIIBI:

A B C
1 40 10 | =A1+B$1
2 30 20

Yemy Oyzmer paBHO 3Hauenume gueiikum C2, eciud CKOIMPOBATL B
Heé dopmyny us aueiiku C1?

. B saueiire B3 3zanmcama @Qopmyra =C$2+$D3+2. Kaxoii Bupg

npuobpeTéT (opmysa Iocjie KOMUPOBaHUS eé B sueiivy B27?

. smepbTe AJMHY, MIUPUHY U BBICOTY KYXHU, IPUXOKEH U KU-

JBIX KOMHAT Bamieil kBapTupbl. CosmaiiTe B TAOJMUYHOM IIPOILEC-
cope TabJUIly ¢ pesdyJbTaTaMU HU3MepeHuii. Boluucaure miaormanb
mojia, ILJIONIIAAL CT€H W O0BEM KaKJAOro M3 IIOMEIeHWM, a Tak-
JKe OOIIyIo ILIOIaab BCeX ITOMEIeHUiA.

B TabimuHOM IIpoIleccope co3maiiTe TaOJUIly BHUIA:

e CtpaHa | Mnowapb, KB. KM HaceneHue, MnH yen. MnoTtHocTb | MpoueHTbI
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PepaxkTtuposauuve n ¢popmatuposaHue B Tl

3aHecuTe B TAOIUIy MHMPOPMAIIHUIO O AECATH CTPAHAX, MMEIOIIHIX

caMyro OOJIBIIIYI0 UHCJIEHHOCTh HaceJieHWs. BBequTe B COOTBETCT-

ByIOIlie siueliKu (POPMYJIbI AJIS BBIUMCJIEHUS:

1) oOimeii 1maoirazyu W OOIEro KOJWYeCcTBA HACEeJeHUs JTUX [e-
cATH cTpaH (OpPeayCMOTPHUTE COOTBETCTBYIOIIME HAYEHKU IIOL
CO3MAHHOM TabJuIlell ¢ HAHHBIMN);

2) IJIOTHOCTU HACeJIeHUS B KaKJOU M3 ITUX CTPaH;

3) IIPOIEeHTOB, KOTOpPbIe COCTaBJISET HAceJleHUWe KaxKIOl U3 3TUX
CTpaH II0 OTHOIIEHUIO K O0O0IleMy KOJMYEeCTBY HaceJleHUs B
Mupe.

21. B TabamuHOM IIPOIlECCOPE BBIUUCJJUTE 3HAUEHUA QYHKIHUNI

y = x2+ x — 12 Ha npomexyrke [-5; 5] ¢ marom 0,5.

22. IloaroTOBBTE KpPaTKOE COOOIIeHIEe O IIePBBIX 3JJIEKTPOHHBIX Tab-

JIUIAX.

e
A

§ 2
PepakTtuposaHme n doopmarmpoBaHue
B Tab/inM4YyHOM npoueccope

2.1. PepaktnpoBaHMe KHUIU U 3JIEKTPOHHON TaGnuubl

B mpomecce paboTel ¢ TaGJIMUYHBIM IIPOILECCOPOM B KHHUI'Y YacTO
MPUXOAUTCA A00aBIAATL (BCTABJIATH) HOBBIE JIUCTBI, YAAJATH, Iepe-
HNMEHOBBIBATh, IIepeMellaTh HNIM KOIMPOBATH CYIIECTBYIOII[HE JIMCThI.

CamMocCToATeNbHO HAKOUTE HE MeHee AByX cnocoboB BCTaBkM HOBOIO
NnncTa B KHUTY 1 yaallieHna CYLLeCTBYyWwero amcta mn3 KHUru.

Mccnenynte KOHTEKCTHOE MEHI0 sipfibldka nucta. BbidcHuTe, Kakue
onepauunn C¢ JIMCTOM MOXHO BbIMNOJIHNTL C €ro noMoLwblo.

3avyacTyio BO3HHKAaeT HEOOXOAMMOCTH BHECTH B YK€ CO3JAaHHYIO
DJIEKTPOHHYIO TAOJIUILy CTPOKU, CTOJOIbI MM AUAIIa30HBLI sSUeeK.

Ins BctaBky B Tabnuuy HOBbIX CTOSIBLOB (CTPOK) HEOBXOAMMO BbIAENNTL 0
cTonbubl (CTPOKW), Nepepn KOTOPbIMW HYXHO BCTaBUTb HOBblE, Bbl3BaTb
KOHTEKCTHOE MEHI U BblOpaTb B HEM KOMaHay BcTaBuTb.

Ecnn Bblgenntb ognH ctonbel, (CTPoKy), TO nMepend HUM BCTaBUTCS OOMH

HOBbIN cTONGeL, (cTpoka). Ecnu e BblOENNTb HECKOJSIbKO CTPOK (CTON6-

LOB) Moapsid, TO nepen HUMW BCTAaBUTCH CTOJIbKO XK€ HOBbIX CTONOLOB
(cTPOK), CKOMbKO OblfI0 BblAENEHO.
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Maea 1. O6pa6oTrka uHpopmauum B IT

Cy1iecTByeT HECKOJBbKO BapWMaHTOB BCTABKU AYEHKU WJIN [Aua-
nasoHa sdeek (puc. 1.3).

A B C A B C
1 [BCTaBKa Bcraska BcTaska 1 [BCTaBKa Bcraska BcraBka
2 |BcraBka BcraBka BcraBka 2 BctaBka BcrtaBka BcraBka
8 BCTaBKalBCTaBKa ‘IBCTaBKa 3 BCTaBKal ‘lBCTaBKa
4 |BctaBka Bcraska BCTaB 2] x|} |BcraBka BcraBka BcTaBka
5 |BctaBka BcrtaBka BcrtaB [lo6aeuTh 5|BCTaBKa BctaBka BcraBka
6 > | BcTaBka

(™ AYeWnkun, Co COBUIOM BNpaBo
(+ s4eikun, Co COBUIOM BHU3
(" cTpoky

" cTtonbel,

| OK | OTtmeHa

Puc. 1.3. Bceraska mycToil aueiiku

yI[aJIeHI/Ie CTPOK, CTOJI6]_IOB, AYeHKU WU Auralia3doHa d4YeeK IIPOo-
NCXOOAUT aHAJIOTUYHO.

CaMOCTOATENBHO UCCeaynTe BO3MOXHOCTM BCTaBkKM (yOaneHusl) s4emn-

— KN WK OuanasoHa a4eek, umewwmecs B oOkHe JloOGaBneHue q4eek
(YpaneHue siyeek), Bbl3blIBAeMOM KOMaHOon BcectaBuTb... (Ypanutb...)
KOHTEKCTHOI0 MEHIO.

2.2. dopmaTupoBaHne OOBLEKTOB
3JIeKTPOHHOW Tabnuubl

OcHOBHBIMU oIllepanuaMu (HOpPMATUPOBAHUA SBIAIOTCA: QopMa-
TUPOBaHUWE [AHHBLIX, (opMaTHPOBAHWE SUeeK, WN3MEeHeHNe IMUPUHBI
CTOJIOIIOB U BBICOTHI CTPOK.

dopmaTupoBaHNe UHNCIOBBIX MaHHBIX. PopMaT OTOOparKeHUs
IaHHBIX II0O3BOJIAET IIPEACTABJATH UX B Hambojgee MOAXOMAINEM MIJIA
moab3oBaTesasi Bumge. Ilpu BBoJe JIIOOBIX JAHHBIX HCIIOJb3yeTcs (op-
mat OOmuii. T ZAHHBIX IIPHU 9TOM OIIPEIeJIsieTcsd aBTOMaTHUYECKMH.

Iist (popMaTUpOBAHUS COAEPIKAIIUXCSA B Adelike (Aueiikax) maH-
HBIX:

1) o1y sUeliKy (AYeiiKU) BBIAEJISIOT;

2) paBoii KHONKOM MBI BHIBBIBAIOT €€ KOHTEKCTHOE MEHIO;
3) BBI3BIBAIOT AUAJIOTOBOE OKHO dopmar srueex;

4) 3amaT HeoOXOoAMMBIN (opMaT Ha BKJagKe Umcio.
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Mpu dopmaTMpoBaHMM OaHHbIX CaMW OaHHble HE U3MEHSIOTCH, U3MEHS- 0
eTCs NNLb UX BHELWIHWIA BUA,

PeanbHoe 3Ha4YeHWe YMCMOBbIX OAHHbLIX MOXHO YBUAETb B CTpoke dop-

MyJl, cOenaB COOTBETCTBYIOLLYIO AYeliKy TeKyLlen.

ITpumep. Beeném B nuanason suyeexk Al:A9 HazBaHUA OCHOBHBIX
dopmaToB maHHBIX. B sueiiky Bl BBemém uwmcio 12,3 u cKommpyem
ero B aumama3oH B2:B9 (pwumc. 1.4).

Bynem 1moouepénuo BBIAEJATL Aueiiku auanasona B2:B9 um mpume-
HATH (popMaThl, YKasaHHbIE B COOTBETCTBYIOIIMX AuelKax cTojbrma A,
CpaBHUBas IPU STOM BUJ UYNCJA B AYeliKe M B CTPOKe (POPMY.JI.

dopmar O6muii aBasgercda ¢gopmaroM 1o ymouadaHuio. OH wuc-
MOJIb3yeTCA IJis TPEeICTABJIEeHUSA UuceJ B OOJBIMIUHCTBE CJIyUYaeB Tak,
KaK OHH ObLiAu BBeJeHbl. Eciu IMupUHA SYEHKN HEIOCTATOYHA [IJIsd
oToOpaskeHUsT BBEAEHHOTO C KJIaBUATypPhl UMCJA, OHO aBTOMATUYECKU
peACcTaBIsgeTCs B SKCIOHEHIITMAJIHLHOM BHUJE.

dopmar YucCIaOBOI UCHOJB3YETCS IJs MIPEICTaBJIeHUSA UYUCTIaA B
BUJE NECATUYHON Opo0MU ¢ 3aJaHHBIM KOJUUYECTBOM OECATHUUYHBIX 3HA-
KoB. Eciu umcio B sAueiike MMeeT MEHbBINle NeCATUYHBIX 3HAKOB, UeM
IpeaycMOTPEeHO (opMaTOM, TO IIPU OTOOPaKeHUU B AUeiiKe OHO OymeT
IOIIOJIHEHO HYJISIMHU CIIPaBa, a eciiu OOoJIbIlle — OyaeT OKPYIJIEHO.

dopmatr J[leHekHBIN WUCIIOJNb3yeTcA MOJdA YCTAHOBKU 3HAUYEHUM
TeX JKe CBOHWCTB, UTO u AJsa (opmara UuciaoBoi, ¢ goOaBiieHUEM K
yucJly 0003HAUEHUs MOEeHeKHOW eIWHUIIbI, KOTOpOoe BhIOMpaeTcd u3
CIIMCKA.

dopmar [lara ucooab3yeTcs AJs IIPelCTaBJIeHUS YHKCJIA B BHUIE
maTel ompenaenéHHoro tuma. B Microsoft Excel B ¢popmare dara Bce
IaThl COXPAHAIOTCA KaK HaTypaJbHble uuciaa. OTCUéT HAUMHAETCA C

A B A B

1 O6wwui 12,3 1 O6wwni 12,3
2 | Yucnoson, 2 oecaTuy. 3Haka 12,3 2 | Yucnoson, 2 oecaTuy. 3Haka 12,30
3 | deHexHbl 12,3 3 | deHexHbl 12,30p.
4 | Nata 12,3 4 | [ata 12.01.1900
5  Bpewms 12,3 5  Bpewms 7:12:00
6 | MMpoueHTHbIN 12,3 6 | MMpoueHTHbIN 1230,00%
7 | OpobHbin 12,3 7 | OpobHbin 12 1/3
8 | OKcnoHeHumanbHbIn 12,3 8 | OKcnoHeHumanbHbIn 1,23E+01
9  TekcToBbIN 12,3 9  TekcToBbIN 12,3

Puc. 1.4. ®opmar uumcia

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



Maea 1. O6pa6oTrka uHpopmauum B IT

01.01.1900, u sToit mate coorBercTByeT umciao 1. Kamxmoii cienyrorieit
IaTe COOTBETCTBYET cJjenyiolliee HaTypaabHoe umciao: 02.01.1900 —
2, 03.01.1900 — 3, ..., 06.06.2006 — 38 874, ..., 01.09.2010 —
40 422. Takoe mpencTaBjieHMe OAT II03BOJISIET BBINOJHSATL OIlepanuu
Hag HuMH. TakK, KOJMYECTBO AHEW MeKAy ABYMS daTaMU OIIpeness-
eTcs PasHOCTBIO UMCEJI, KOTOPhIe COOTBETCTBYIOT ITUM maTtaM. Hampu-
mep, pasuocTts 01.09.2016 — 01.01.2016 OymeT BBIUUCIAATHCA TAKUM
ob6paszom: 42 614 — 42 370 = 244.

B ¢dopmare IIpomeHTHBINI AaHHBIE TPENCTABJIAIOTCA YNCJIOM, KO-
TOpOe SABJIAETCA Pe3yJIbTaTOM YMHOMKEHUS COAEPKUMOTO AYEHKH Ha
100, co sHakoM % B KOHIIE.

Hang mammpiMu, mpencraBieHHBIMU B ¢opmare TeKCTOBBI, MOMKHO
BBIINOJIHATL OIlepanuy M KakK HaJl YNCJIaMHU, X KaK HajJ TeKCTaMMH.

ITo ymosuanuio umcaa B ¢opmare TeKCTOBBIA BHIDABHUBAIOTCA B
AJYeliKe IO JIEBOMY Kparo, B APyrux (opmarax — IO IIpaBOMY Kpaio.

dopmatupoBanue sueek. [Ipm dopmarupoBaHUmM AUYENKU (AUEEK)

9JIEKTPOHHOM TabJUIBI MOYKHO yCTAHABJIMUBATH:

® rpaHuIbl AYeHKU, UX I[BET, TUI JUHUA U Ip.;
uBer (oHa sUEHKU, I[BET U CTHJIb y30pPa, CIOCOOBI BAJIUBKU U AP.;
3alUTY SAYEHKU, PEKUM CKPBITUA (POpMY.JI;
¢dopMaT UYMCIOBBIX AaHHBIX (UMCIOBOII (popMar);
3HAYEHUSA CBOMCTB CHMBOJIOB B SUelKe: IIpu@dT, HauepTaHUE, pPas-
Mep, MOAUYEPKUBAHNE, TOPUBOHTAIHLHOE M BEPTUKAJIbLHOE BHIPABHU-
BaHMe, OPWEHTAIlnI0 W JIp.
JJig 9TOTO MOKHO WKCIOJB30BATH 9JIEMEHThI YIIPABJIEHUS T'PYIIII
IllpudT, BeipaBauBanue, Yucao, Ctuau, Aueiikm BKIanxku I'raBHasa
Ha JIeHTe WUJIW dJIeMEHThI yIIPaBJIEHUs, PACIIOJOKEHHbIe Ha BKJIaIKaX
okHa ®Dopmat sueek. OKHO DopMaT sgAUeeK MOYKHO BBI3SBATH, MUCIIOJb-
3ys KHOIIKM OTKPBITUS AUAJOTOBBIX OKOH rpymnm Illpudgt, BeipaBHuH-
BaHme nian Yucio, a TaKiKe C IIOMOIIbI0O KOHTEKCTHOTO MEHIO STYeHKU
(Aueex).

Onepamnuu uaMeHeHus IupudTa, IBeTa, padMepa U HauepTaHU
CUMBOJIOB B AuYelKax 9JeKTPOHHOUN TaOJIMUIIbI aHAJOTUYHBI COOTBETCT-
BYIOIIIUM oIlepanusaM (OPMaTUPOBAHUSA CHUMBOJIOB B TEKCTOBOM IIPO-
meccope.

Kak u TeKcTOBBIe NPOIECCOPBI, WM PEAAKTOPHI IIpeseHTaluil, Tab-
JIMYHBIE IIPOIECCOPHI MPEIOCTABJIAIOT BO3MOKHOCTHA CTUJIEBOTO (popma-
TUPOBaHUsA. B HUX BKJIIOUEH CTAaHOAPTHBIN HAOOpP cTuieil (BKJIagKa
I'maBuas, rpymnma Ctuiam), KOTOpbIe MOXKHO HCIIOJB30BaTh AJIA O(OPM-
JeHUA O0BEKTOB 9JEKTPOHHON TalJUIlbI. OTOT HAOOP MOMKHO IJOIIOJI-
HATH COOCTBEHHOPYYHO paspabOTaHHBIMU CTUJIAMMU.
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dopmaT AYEHKU MOMKHO MPUMEHUTL K APYTUM SUYeNKaM, WCIIOJIb-
3yda umHCTpyMeHT dopmar mo o6pasuy (Bkjaaaxa I'aaBHasg, rpynna
Bydep oomena).

s OUMCTKY BCeX YCTAHOBJEHHBIX ()OPMATOB, T. €. IJIA BO3BpaTa
K dopMaTy II0 yMOJYAHUIO, HYJKHO BBIJEIUTH SYEHKU U BBIIOJHUTH
komauny Ouuctuts — Ouucturs (popmartsl (BKIanka I'maBHas, rpymn-
na PemaxkTupoBanmue).

Ha Bknagke 3awmTta okHa dopmaT sHeeK MOXHO YCTAHOBUTL WK Q
OTMEHUTb PEXUMbl 3aluTbl A4eek U ckpblTnua dopmyn. Pexum 3sawm-
Tbl si4eeKk 3anpewaeT HeCaHKUWOHMPOBAHHOE W3MEHEHMEe [OaHHbIX, a
pexmM cKpbiTUs Gopmyn — oTobpaxeHume OaHHbiX B CTpoke dopMmys.
Ana BKIOYEHUS 3TUX PEXMMOB HYXHO YCTaHOBUTb COOTBETCTBYlOLUME
dnaxkn (Sawmwaemasa a4verka 1 CKkpbiTb poOpMynbl), WENKHYTL MO
kHonke OK, nocne 4ero BbINOSHUTL KOMaHAy 3awuTuTb NUCT (BKNaa-
ka PeueHaupoBaHue, rpynna UameHeHuna). OTKpoeTcss OKHO 3awuTta
JIUCTA, B KOTOPOM MOXHO YCTAHOBWUTb Maposib O CHATUS PEeXVMOB
3aWmMTbl N CKPbITUS, a TakXe paspelunTb BbINOSHEHWE OMNpeneEHHbIX
onepaunini onsg OaHHbIX PEXVMOB.

dopmaTupoBaHue IJIEKTPOHHOI Tabuuubl. VHOrma IIMPUHBI CTOJIO-
OB (BBICOTHI CTPOK), YCTAHOBJIEHHOI II0 YMOJIYAHUIO, HE XBaTaeT, UTO-
ObI IIOJTHOCTBIO OTOOPAa3UTh COMEP;KUMOe SAYeeK, WJIU Hao0opoT, IJd
0ojlee KOMIIAKTHOTO BUA 3alOJHEHHON YacTU TaOJUIIBI I1eJIecO00pasHOo
YMEHBIIIUTDh IITUPUHY HEKOTOPBIX CTOJIOIOB (BBICOTY HEKOTOPBIX CTPOK).

IJia ObICTPOTO aBTOHOAOOpA ITMPUHBI BCEX CTOJIOIIOB JIMCTA HYKHO
Ha’KaTh KHONKY BbIZeJIUTh BCE M BBLINMOJHUTL ABOMHON INENTYOK MBI-
IILI0 Ha TPaAaHUIlEe MEXKAY 3aroJIOBKAMM IABYX JIOOBIX CTOJIOIOB. Eciu
OBAKOBI MIEJIKHYTh Ha JII000U TpaHUIle MeXKAY 3arojioBKaMu [OBYX
CTPOK, TO BBIIIOJHUTCS aBTOIIOL0OOP BBICOTHI BCEX CTPOK BBIAEJIEHHOTO
auarasoHa.

MpeonoxuTte ewé He MeHee [OBYX CNOCOBOB W3MEHEHUS LUMPUHBI @

CTONIBUOB (BbICOTbI CTPOK).

B HekoTOpBIX ciydasx ymAOOHO HECKOJBbKO s4YeeK, 00pasyIoImx
CBSBHBIA AuAallas3oH, O0BeAUHUTH B OAHY dAYelKy. B Takyio o0be-
OIVHEHHYI0 AYelKy MOJKHO BBECTH, HAIIPUMeEDP, TEKCT 3aroJioBKa TalJiu-
bl WJIM HECKOJBbKUX CTOJIOHMOB. I 3TOr0 AYEeHKW HYXKHO BBIJEJIUTD,
a 3aTeM BOCIIOJIB3OBATHCA MHCTPyMeHTOM O0BeIUHUTH M IIOMECTHTH B
uneHTpe (Bxjanka I'maBHas, rpymnmna BeipaBHuUBaHUE).

ITocie Tarkoro o0beguMHEHUS BCe dTHU AUYelKU OyAyT paccMaTpU-
BaThbCd KaK OJHA s4Yeiika, aaApecoM KOTOPOH OyIeT CUMTATbCSA aapec
BEepXHEU JIeBOW SYEeKU COOTBETCTBYIOIIEro Amalia3oHa. JlaHHBIEe, KO-
TOpble OBLIM B AUYeWKaxX A0 o0beAuHEeHUSA (KpoMe TeX, UTO ObLIM B
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BEepXHEU JIeBOU fAueliKe), Ipu O0beAUHEHUUW OyAyT yTepAHbI. IloaTo-
My pPeKOMeHJyeTcs cHavaja O0BbeIUHUTHh SYelKH, a 3aTeM BBOJUTH
naHHble. PemakTupoBaHue u (opMaTupoBaHUe OOBEIMHEHHON SYEUKH
U e€ COIep:KMMOT0 BBINIOJHAIOTCA TaK sKe, KaK 1 OOBIUYHON AYeliKHU.
OrMeHUTHh OO0BeNUHEHUWE sueeK MOJYKHO, BbIOpaB 3Ty AYEHKY W BOC-
MOJIb30BABIINCH MHCTPYMEHTOM O0BbeIWHEHUA IIOBTOPHO.

Q Mpepnoxute ewe oauH crnocob o06beAVHEHUs AYeek.

Eciu 3amosiHeHO MHOTO CTOJIOIOB (CTPOK) TabGJIUIIBI, MTPUUYEM He-
KOTOpble M3 HUX BPEMEHHO HEe HYMKHBI AJA PaboThl, TO UX MOXKHO
CKPBITh. [[JIs 9TOTO cJeAyeT BBIAEJIUTH TAaKUe CTOJIOIBI (CTPOKU) U OT-
nath KomMaHAy CKpPBITh KOHTEKCTHOT'O MEHIO BBIJEJIEHHOTO auarasoHa.
Iiss oToOpasKeHUsA CKPBITBIX OOBEKTOB HYMKHO BBIIIOJHUTH KOMaHIY
IToxazaTs.

MonpobyinTe BPEMEHHO CKPbITb OOUWH W3 NNCTOB KHUMM. Kak Bbl 3TO
coenann?

Ecnu 3anonHeHHble JaHHbIMW S4YENKM He MNOMEeLLaloTCA Ha 3KpaHe, a
HEKOTOpPbIE U3 HUX HEOOXOOVMO MOCTOSIHHO AepXaTb «MNepef rnasamu»,
TO MOXHO YCTaHOBUTb PEXWUM 3akpersieHns obnacrteii. B atom pexume
npyY MNPOKPYTKE 3NIEKTPOHHOW Tabnuubl HEKOTOPbIE CTONOLbI (CTPOKMK)
He OyayT mcyesaTb C 3aKpaHa. [ns 3TOro HyXHO BbIOAENUTb OMpeaenéH-
HYl0O 4YacTb Tabnuupl (Tabn. 1.3) M BOCNONL3OBATLCA WHCTPYMEHTOM
3SakpenuTtb o6nactu (Bknagka Bua, rpynna OKHO).

Q

Tabnuua 1.3
3akpenneHue obGnacrtemn
OObEKT BblgeneHnus OGnacTb 3akpenneHuvs
Cronbel, BepTukanbHaa obnacTb NeBee BblAEIEHHOro cTonbua
Ctpoka [fopun3oHTanbHaa obnactb Had BbIAENTEHHOW CTPOKOM
Auerika O6nacTb neBee 1 Bbllle BbIAENEHHOW a4eiiku

KomaHabpl 3akpenuTb BEPXHIO CTPOKY 1 3akpenutb MNepBbii
cTonbel, MO3BOJIAOT 3aKpPenuTb ykasaHHble 00bekTbl Tabnuubl 6e3 nx
BblOENEHNS.

Ona oTkaza oT 3akpenneHus obnactein npegHasHadyeHa KomaHaa
CHATb 3akpenneHue obnacTe.

CAMOE [ J1IABHOE

PemaxkTupoBaHue KHUTY COCTOUT B A00AaBJeHUU B HEE HOBBIX JIU-
CTOB, yIajJleHNuMW, MepeMeIleHrnr WU KOIMUPOBAHUU CYIIECTBYIOIINX
JICTOB.
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PenaxkTupoBaHMe 3JIEKTPOHHOM TaOJMUIIBI — BCTaBKa WJIMN yAaJIeHUE
CTPOK, CTOJIOIIOB WJM AUANA30HOB SUYeEeK.

OCHOBHBIMU oOIlepaniuaMu (OPMaTHUPOBAHUA ABJSIOTCA: (opma-
TUPOBAHMWE MOaHHBLIX, (OopMaTUpPOBaHUE sUYeeK, MU3MEHeHUe IIMTUPUHBI
CTOJIOIIOB M BBICOTHI CTPOK.

IIpu QopmaTupoBaHUM [OAHHBIX CAMHU [JaHHbIE He HN3MEHSIOTCH,
u3MeHsdeTCsA JIUINh WX BHENIHUH BUJ. PeajlbHOe 3HaUeHNE JaHHBIX
MOJKHO YBUJETh B CTPOKe (opMyJi, clejaB COOTBETCTBYIOIIYIO SAUEHKY
TEeKYIIen.

IIpu opmaTupoBaHUM SAUeeK IJEKTPOHHOM TAOJUIIBI MOKHO yCTa-
HaBJINBaTh:

® IpaHUIBI AYEHKU, UX IIBET, TUN JUHUK U Op.;
nBeT (poHaA SAUYEHKU, IIBET U CTWJIb y30Pa, CIOCOOBI 3aJUBKU U AP.;
3AIMUTY AYEHKU, PEKUM CKPBITUA (GHOPMYJI;
dopmMaT UMCIOBBIX MaHHBIX (YUCJIOBOII (hopMar);
3HAUEeHMUs CBOWMCTB CUMBOJIOB B AUelKe: IIpudT, HauepTaHue, pas-
Mep, IMOoAUepKUBAHNE, FTOPU3OHTAIHLHOE M BEePTUKAJIbLHOE BLIPABHU-
BaHHNE, OPUEHTAIlUI0 U IpP.
B HekoTOpBIX ciaydasgx yAOOHO HECKOJbKO sduYeeK, 00pasyroIux
CBABHBIN AMaIla3oH, O0BeAUHUTHL B ONHY SAUYEHKY.

Ecnu 3amosHeHO MHOTO CTOJIOIOB (CTPOK) TAOJUIBI, MPUUYEM He-
KOTOpble M3 HUX BPEMEHHO He HYKHBI JJsd pPaboThl, TO WX MOKHO
CKPBITh.

Ecnu 3amosiHeHHBIE MaHHBIMU AYEUKU He IMOMENIAIOTCS HA JKpaHe,
a HeKOTOpble M3 HUX HEOOXOAUWMO IOCTOSAHHO Iep:;KaTh «Ilepel TIjasa-
MH», TO MOYKHO YCTAHOBUTH PEKUM 3aKperieHus objacTeii.

Bonpocbl n 3apaHus

1. Kakue omepanmuu MOKHO OTHECTH K OIepanusM peTaKkTUpoBa-
HuA paHHbiXx? K omepamumam pemaktupoBanus KHuru? K omepa-
MUSAM PeJaKTUPOBAHUSA 3JEKTPOHHON TabIUIbI?

2. IlepeuncanuTe OCHOBHBIE ONEPAIIUU, BBINOJHAEMBIE C JHUCTAMU
KHUTH.

3. Kak BcTaBUTH B OJEKTPOHHYIO TaOJUIly TYCThie CTPOKH
(cToab11BI)?

4. Kaxk ymaauTh M3 3JIEKTPOHHOM TabGJUIBI CTPOKU (CTOJOIIHI)?

5. Kak MOKHO H3MEHUTHb pasMephl SAYeeK, CTOJIOIOB, CTPOK SJIEKT-
poHHOI Tabaunbli? HasoBuTe HECKOJBKO CIOCOOOB.

6. [I1a yero mpemgHasHaUYeHO CKPbITHE CTPOK (crTosbioB)? Kak sTo
MOKHO cresiaTh? KaK 0oT0oOpasuTh CKPBITBIE O0HEKTHI?
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7. Kakue cmoco0bl BhI30oBa OKHa Mdopmar siueeK BaM M3BECTHHI?

298 8. laiiTe KpaTKyo xapakTepucTurky (opmaram O6muii, YuciaoBoii,
Jenesxnsniii, [dara, IIpomeHtHblii, TexcroBbrii. Kak umx MOKHO
YCTaHOBUTL?

9. UccraenyiiTe BKJIaAKy BpipaBHuUBaHue okHa dPopmMar gueer. 3Ha-

YeHUS KAKMUX CBOMCTB JAaHHBIX B AYelKaX MOMKHO YCTAHOBUTH C
eé momoinbio? KakuMm einé crmocoboM MOMKHO 3TO CAeJIATH?

10. BBeaure B 5JIEKTPOHHYIO TaOJMUIly HeOOXOAMMble MOaHHBIE U
opopmMuTe MX MO OOpa’Iy:

A B C D E
1 | Tekct TekcT TekcT TekcT TekcT
2 TekcT TekeT TekcT TekcT TekcT
TekcT
3 Tekct Texer Texer TekcT
_|
& 0 2 & S
4 &Q}{' 4‘0) E &Q}" Q*O)

11. 3HaueHuss KaKMUX CBOMCTB CHMBOJIOB B dAUYelKax MOYKHO ycTa-
HOBUTH Ha BKJagke lllpudgr oxma PDopmar aueek? Kaxum emré
CIIOCOOOM MOJYKHO 9TO CHeJIaTh?

12. 3HaueHUs KaKWX CBOUWCTB AUYE€EeK MOYKHO YCTAHOBUTL Ha BKJIAIKe
I'pauunupr oxkna Popmar saueek? KakuMm emfé cmocodboM MOIKHO
5TO CHeIaTh?

13. 3HaueHUs KaKWX CBOUCTB AUYeeK MOYKHO YCTAHOBUTL Ha BKJIAIKe
3anuBrka oxuHa Popmar saueek? Kaxum ermré cmoco60M MOIKHO
5TO creaaTb?

14. BeBegute B SJEKTPOHHYIO TaOJHIly HeOOXOAMMbIE MJaHHbIE WU
oopmuTe ux 1Mo 06pasmy (HasBaHMWE I[BeTa OIIPEeAeJisieT I[BET ero
mpudra u 1BeT (poHA AUYEHKH cIpaBa OT HEro):

A B C D

LiBeT a4enku
KpacHbIN
3enéEHbIN
CUHWN

o g lw N =~

15. 3HaveHusa KaKMUX CBOMCTB sd4YeeK MOJKHO YCTAHOBUTH Ha BKJAa-
Ke 3amuTta okHa ®opmar sueek? Kakum emnié cmoco60M MOMKHO
5TO cIeaaTb?

16. Kak MOKHO CKOOHPOBaTH (hopMaT sSuelKH Ha Apyrue sSYedKum?
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§ 3
BcTpoeHHble PYHKUMM M UX UCMNOJNIb3OBaHUE
3.1. O6wume cBepeHuss 0 PyHKUUAX

B go6om TabauuHOM IIpomeccope HMCIIOJIB3YIOTCA BCTPOEHHBIE

QyHKIIUU.
BcTpoeHHas dyHKUMST — 3TO 3apaHee HanucaHHas npoueaypa npe- 0
ob6pa3oBaHnsa OaHHbIX.

Bcé mHOTOOOpasme BCTPOEHHBIX B TAOJUUYHBIE TPOIECCOPHI PYHK-
WA TPUHATO JEeJWUTh HA KATEeropuu IO WX HABHAUEHWIO, BBIAEJIIA
cpeny HUX MaTeMaTuuecKue, CTATHUCTUYECKUe, JOTMUeCKUe, TEKCTO-
Bble, (DMHAHCOBBIE W OPYTHWe TUIIHI (PYHKIIUA.

Kaxxmaa BcTpoeHHas (pyHKIIuA mMeeT MMsS — KaK IPaBUJIO, DTO
COKpAIIlEHHOEe Ha3BaHUE IPOM3BOAMMOTO €0 AeMcTBUA. @PYHKIIUU BbI-
3BIBAIOTCA C HEKOTOPBIMU apryMeHTaM! W BO3BPAIAlOT eIUHCTBEHHOE
3HaAUeHNe — pe3yJabTaT o0padoTKH.

AprymenTom (GyHKIIUM MOKeT OBITH YMCJIO, TEKCT, BBIDaKeHUe,
CCBhLIKA HA AYEUKY WM [AWAIla30H SYeeK, pedyJbTaT APYrod (GyHKIIUU.

MosxHO BBLAEIUTH (DYHKIIUU:

* ¢ ogHUM apryMmeHToM, Hanpumep KOPEHD;
® C HECKOJIbKUMHU apryMeHTaMM, KOJHUYEeCTBO KOTOPHIX (GhHMKCUPOBA-
HO, Hampumep OKPVYTJI;
* ¢ He()UKCHUPOBAHHBIM KOJUYECTBOM apryMeHTOB, Hampumep MAKC;
® Cc HEKOTOPBHIMH HeoOA3aTeJbHLIMU aprymeHTamu, Hanpumep PAHT
6e3 aprymeHnToB, Hanpumep TIIATA.
ITpu umcmonb3oBaHuM (QYHKIHH B (opMyJie cHadasia YKasbIBaeTCs
eé mMsdA, a 3aTeM B CKOOKaX yKal3bIBaeTCA CINCOK apryMeHTOB uepes
TOUKYy ¢ 3amsaroin (taba. 1.4).

Tabnuua 1.4
Mpumepsbl 3anucu byHkumii B Microsoft Excel
DyHKINA 3anuce B Microsoft Excel
KBagparubiii KopeHb KOPEHB(A1)
OKpyrJjieHre 4YwucJaa OO0 3aJaHHOTO KOJIU- OKPVIJI(G13;2)
YecTBa MECATUYHBLIX DPa3pAIOB
CpenHee 3HaueHUE CP3HAY(A3:B10)
MakcumaibHOe 3HAUYEHUEe MAKC(A3:B10; C8:C12; M6)
Teryimue mara m Bpemd TIIATA()
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0 HasHaueHne kaxaon YyHKUMWU, Hanvyunme aprymMeHTOB, MX KOJIMYECTBO U
TUN MOXHO MOCMOTPeTb B CnpaBke WM B KOMMEHTapusx Mpu BBOAE

dYyHKUMKM B dopmyny.

BeraBuTh QyHKIUIO B OPMYJTY MOXKHO HECKOJbKMMHU CIIOCODAMMN:
1) ucnoabp30BaTh KHOIKM KaTeropuil (GyHKIUiI B rpymnmne Bubauorexa
dbyaxuuit BKaIagxyu PopmyJbl Ha JIEHTE;
2) BOCIIONIL30BATHCSA HMHCTPYMEHTOM BceraBuTh (PYHKIUMIO B TI'DYIIIIe
Bub6auoreka GyHKUMI niu B CTpoKe QOPMYJI;
3) BBeCcTM (PYHKIIMIO HEMOCPEACTBEHHO B A4elKy mam B moje Crpoka
dopmy.
Paccmorpum Gojiee mogpoOHO BTOPOI CIIOCOO.
Ecin meénkayTh Ha KHONKe BeraBuTh (PyHKIUIO CTpoKu (opmy.,
TO OTKpoercss oKHO Macrtep ¢pynrumuin (puc. 1.5), a B TEKyIIyl AUYei-
Ky aBTOMATHUUYECKHN BCTABUTCA B3HAK «=» (€CJM B DTOU sUYeiliKe BBOI
dopmysbl emé He HaumHacA). B okHe Mactep (pyHKIMII B cIIUCcKe
nonsa Kareropusa Mo:KHO BbIOPATh HYKHYIO KaTeropuio, IIOCJe Uero B
crucKe MmoJisd Brioepute (PyHKIMIO BLIOpATh HYKHYIO (DYHKIIHUIO.

MacTep dyHKUMI - Wwar 1 13 2 ?

[Mouck pyHKUMK:

BeeawTe kpaTkoe onuncaHne OecTBrs, KOTOPOe HYXHO | Hantun

BbINOMHNUTb, U HAXXMUTE KHOMKY "Hantn"

Kateropusi: | Matematuueckue v

10 HegaBHO VCMOMbL30BABLUNXCS "
MonHbIN andaBUTHLIN NepeyeHb

®UHaHCOBbIE i
[ara n Bpems
Marematuueckue
Cratuctuyeckme
CcbINKM 1 MaccuBbl
Pa6oTa ¢ 6a3oi aHHbIX
TekcToBble W
Jlornyeckne

ABS(4ncro) Mpoeepka CBOACTB U 3HAYEHMIA

BosBpaliiaeT| HxeHepHble v

Bbibepute dyH

Puc. 1.5. Oxuo Macrep dyHKIuit
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BcTpoeHHble PYHKLUMN U UX UCMOJSIb3OBaAHUNE

ITocse BbIOOpPa MMeHU (GYHKIIUM B TEKYIIYIO AYEHKY aBTOMAaTHUYe-
CKU BCTaBJigeTcAd MMs (PYHKIWM W IIapa KPYIJIBIX CKOOOK, a TaKiKe
OTKPBIBAETCA OKHO APryMeHTHI (DYHKIMM C IIOJIAMHU IJIA BBOJA apry-
MeHTOB 3Toi (yHKIuum (pumc. 1.6).

Ecau ¢pyHKIUA mMeeT (pUKCUPOBAHHOE KOJWYECTBO apryMeHTOB,
TO B OKHe AprymMeHTbl (DyHKIIMH Cpasy OTOOpakaeTcs COOTBETCTBYIO-
Iee KOJMYECTBO IMOJIeN s X BBoAa. Eciau QyHKIUA mMeeT HeQUK-
CHUPOBaHHOE KOJHMUYECTBO apryMeHTOB, TO B OKHEe CcHauajia IIOSBJISETCS
HECKOJIbKO ToJieii, a CJeayIoIlre IOJIs IIOABIAIOTCA YyXKe B IIpoliecce
BBOJIa apryMeHTOB.

Ecam aprymeHTOM #ABJIAETCA YMCIO WJIN TEKCT, TO €ro HYXXHO
BBOJAUTH B TOJie C KJaBUATypbl. Kcam apryMeHTOM SABJISETCA CCHLIKA
Ha AYEeUKUW, TO €€ TaKIKe MOYKHO BBECTU C KJIABUATYPHI, HO JIyUIlle
BBIJIEJINTH COOTBETCTBYIOIINE AUYENKU C HMOMOINBI0 MbIu. [las aToro:

1) BeiOGepuTe KHONKY CBepHYTh £%: COOTBETCTBYIOIIErO IOJS AJS BBO-

Ia aprymMeHTa (yHKINU (IOCJe 5TOTO0 OKHO APryMeHTHI (DYHKITUH

U3MEHHUT CBOII BHUJ: B HEM KpPOME CTPOKU 3arojoBKa OCTaHEeTCs

TOJIBKO 3TO II0Jie, a BMecTO KHOONKH CBepHYTh MOABUTCSI KHOIIKA

PasBepHyTH );

I CYMM «(* X ¥ /| =CYMM(C1:C3)
(4 A T B c ] b [ e[ FJT 6] HT.
1] 1 4 7

2 5 8

3 3 6 9
4 (C1:C3)

g {  ApryMeHTbI yHKLMM ?
7|/ cymm

8 | Yueno1 [C1:C3 [ ={7:8:9

190. Yucno2 | || = umcno

111 Yucno3 | |F&| =umcno

12

13|

14 _

15| CyMMUMpyeT apryMeHTbI. =24

16, Yucno2: yncnol;uncno2;... ot 1 o 255 aprymeHToB,

17] KOTOpble CyMMUPYIOTCS. JlorMyeckune n TeKCToBbIe
18 3HAYEHUSI UTHOPUPYIOTCSI.

1911 3hauenme: 24

20

211 || CnpaBka no 3Toi yHKLMK OK OtmeHa
22

Puc. 1.6. Oxkuo Aprymentsl (pynxkuunm Qpyurnuu CYMM
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Maea 1. O6pa6oTtka uHpopmauum B IT

2) BbIZeIUTE HY}KHBbIEe AYEHKU (CCBLIKM HA HUX aBTOMATHWYECKU BCTa-

BSTCS B COOTBETCTBYIOIIee IIOJie U B (DOPMYJIY);

3) Bribepure KHONKY Pa3BepHyTH (IIOCJIE 3TOrO OKHO ApPryMeHTHI

(yHKIMM TPUMET CBOI IPENBIAYINUA BUL);

4) mpu HeoO0XOAMMOCTH HOBTOPUTE Miaru 1—3 aad APYTrux apryMeH-

TOB (pYHKIIUN;

5) mocse BBOAA B TOJA BCeX HYMKHBIX apryMeHTOB (PDYHKIIUU BbIOe-
putre kHomKy OK.

s Hexoropbix (QyHKIuiT Microsoft Excel aBromarmuecku mpen-
JaraeT mepBbIii aprymeHT. Hampuwmep, mas ¢yarnuu CYMM mpen-
JaraeTcda HAWTHU CyMMy 4YHCeJ AUATIa30HA AUeeK, 3aIlOJHEHHBIX YHC-
JIOBBIMHU [NAHHBIMU, KOTOPbIe HAXOIAATCA HAL SYEHKOH c (opmyJioi
(cm. puc. 1.6) mym cjieBa OT HeE, €CIM BEePXHUHN JgUaIla30oH SAYeeK
mycT. I9TO IPEemJIoKeHHe MOYKHO NPUHATH (eCJM OHO COOTBETCTBYET
IJIaHY TIPOBOAMMBIX BBIUWCJEHUI) UJIW BBECTH BMECTO ABTOMATHUUECKU
OPeIIOXKeHHOTO apryMeHTa IPYroii.

Oea ppyrux cnocoba BcTaBkU GYHKUUMM B OpMyNy wuccnemynte ca-
— MOCTOSITENIbHO. Ha30BUTE MX OCHOBHbIE OTIMYUA Apyr OT Agpyra. YTo
y Hux obuwero? Kakori n3 cnocoboB Oynete NpUMEHSTb Bbl?

B 571eKTPOHHBIX TaOJHUIIaX WCIOJAB3YeTCA OOJIBIITOe KOJIUYECTBO
BCcTpoeHHBIX (GyHKIui. Ilosmakomumcs 6GoJsiee MOAPOGHO C TeMU U3
HUX, KOTOpPBLIE MOI'YyT IPUIOAUTHLCA BAM B YUYeOHON M MCCJIELOBATEJb-
CKOHl [esiTeIbHOCTH, a4 TaKyKe B IIOBCEIHEBHON KU3HU.

e 3.2. MartemaTtuyeckue U crtatucTtnyeckme QyHKUUn

JJiss pemeHmsa MaTeMaTHUUYeCKUX 3a7au (perieHusd ypaBHEHWM, MO-
CcTpoeHusl rpaduKoB (PYHKIIMIT) BAM MOTYT OBLITHL IIOJIE3HBI (PYHKIIUH,
mpencraBieHHbIe B TaOuauie 1.5. 3mech Ke IpeAcTaBJIEHBI HEKOTOPBIE
W3 CTAaTHUCTUYECKUX (PYHKIIUNA, ITO3BOJISIOIIUX aBTOMaTHU3UPOBAThH CTa-
TUCTUUYECKYI0 00paboTKy maHHBIX. C MX IIOMOIIBIO MOYKHO BBIUHWCJIUTH
HauMeHbIllee 3HAUEHUEe, ITOACUUTATh KOJUYECTBO SUYEEeK, COAEPrKalluX
3aJaHHYI0 WH(MOPMAIIUIO, W T. 1.

PaccmorpuMm 0Gojiee nmeTasibHO PabOTy CTATHUCTUYECKON (MYHKIIUU
PAHI', umeroiyo ¢opmar:

PAHT (uncno; cchliKa Ha CIUCOK; [TOPAIOK])

3mecnh:
® YypcJI0O — 9TO YUUCJIO0, AJdA KOTOpPOro olIipeagejdeTrcd paHTI (HOpH'
TIOK);
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9HIIIJL) 4

(9HOIILO

QOHHQYedE0d ‘OO, (¢ ‘ZV)IHHATIALD b4 COXrOUB)THHTIALD
L BIfOWh OMHOKBHE OuUIl 0 outr
1994Areds g evrihk 1dom
nonHeured Yogadoalf (9DNIDATIVAI I (oroun)[9OATVAI
oiAuHeurRd 4
erIA 19dem noHOATedI
eu rogadal] (0ITVIIHVUIIVd T (oroUB)I[IHVUTL VA
(xenenrred g
BINIA) BIOWh OAHU() FA)NIS T (orouRB)NTS
BIOUh (RHULhHULOL
BRHLOII000B) 9IrATON (cd)SgV T (oroun)SgV
Leidrieod qOuUIeg goLHANAIdR 04LIOhHIr0Y BUINHAD
UUTIHAD BMIDBRULINLELD U BMIDBhULEWSLEN 319d0LONBH
G’ enuuge]
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Iro0Uh 9MOMIID € UITHIIOLREBQOOH ([»oredom] {MoouID eH
RIOUR JIHRJ (T ‘6dVS:I$VYS ‘IVIIHVI yuLady ‘g eNII900 (OUOUh)JHVJ
Iro0Mh XBMQOMO € SITHAIMOLREBQOOH
XITHHRERHA ‘oroaden emod ‘904 ( ‘[gorroun]
uredo 9dMITHOWMRE] (629D:€TH ‘0Td:E€VIHUIN ‘Ggg oY T 10 ‘TooUb)HUIN
XBMUOhE OITHAIOLBEBQOOH
XITHHBERMA € ‘orogdon emody ‘e9od (- ¢{[gouHoReHE]
Ir90Uh O9LOhHUILOY (81D ‘019:8V)LHIRD i¢gcg or 1 1O ‘TouHOLRHE) [ Hh)
gorsdeed XIIHhULBOON
RLLOORUI O
OJOHHRBYRE O (gorrdeed oroun
QOHHQIMIAANO ‘OIOUE (Z ‘eTOILIAINO 14 01roUB)[[ TAINO
SITHAIrOLREBQOOH
XeYQOM)O g XITHHBERMA ‘orogdenr ewod¥ ‘aod (- ‘[gorroun]
‘Ir90Uh BWINAD (0T:EV)ININAD ‘GGg oY T 10 ‘TOUUR)NINAD
Lerdrieod 9OuIeg gO0LHOWAIdR 09LIOOhHIr0Y EMIINHAD

G ‘ol INHDhHOAU()
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BcTpoeHHble PYHKLUM U UX UCMOJIb3OBaAHUNE

® CChIIKA HA COMCOK — CCBhLIKA Ha CINCOK, KOTOPOMY IIPUHAJ-

JIEJKUT YUCJIO (HEUMCIOBBIE 3HAUEHUSA B CCBHLIKE UTHOPUPYIOTCH);

® MOPAAOK — CIOCO0 YIIOPAJOUYEeHUs 3HAUEHUI CIUCKA:

— 0 wmam oTcyTCTBME ITapaMeTpa — oOIpefesseT paHr (mo3u-
1[I0, MECTO) YHicJia B CIOMCKEe TaK, KaK eCcJu Obl CIHCOK ObLI
OTCOPTHUPOBAH B IOPAAKe yObIBaHUA (T. €. MaKCUMAaJIbHOMY
3HAYEHWIO IIPUCBAMBAETCS PAHr PaBHBIA 1, YyTh MEHBIIIEMY
YUCJIy — PaHT 2 U T. I.);

— 4wucjgo, He paBHoe 0, — oIpenmesseT paHr YHCIa TaK, Kak
ecau OBl CIMCOK COPTHUPOBAJICI B HOPsSAKe Bospacranusa (T. e.
MUHUMAaJbHOMY YHUCJYy IIpHCBaWBaeTcA paHT 1, 4yTh GOJBIIEMY
yucay — PaHr 2 m T. A.).

dyurnua PAHI' npucBamBaeT HOBTOPAIOIIMMCA YHCJIAM OJMHA-

KOBBIH paHr. IIpw 5TOM HaJIWuuMe MOBTOPSIONIUXCS UYKCEJ BJIUSET Ha
paHr mOCJIeAVIONINX UHCeJI.

B qaueiky B1 BBegoeHa mn ckonupoBaHa B B2:B6 ogHa w3 gByx cnepyto- @
wmx dopmyn:
1) =PAHI(A1; $A$1:3A%6; 1);
2) =PAHI(A1; $A$1:3A%6; 0).
Mo kakon w3 ddopmyn npeacrtaBfieHbl pe3ynbTaTbl BblHUCIEHUA B
ctonbue B?
Kak Bbl MOXeTe 0ObSACHUTb OTCYTCTBME 4MCNa 2 CPeau 3HaYEHUn a4ye-
ek gmanasoHa C1:C6, ecnn 910 — pe3ynbTaTbl BbIYUCEHUA MO OPYron
U3 MpUBEAEHHbIX Bblille dopmyn?

A B C
1 45 5 1
2 12 4 3
3 8 3 4
4 45 5 1
) 6 2 5
6 3 1 6

3.3. Jlornyeckmne QPyHKUUN

dyHkums, pesynstatom kotopoit asnsetca VICTUHA unn JTOXb, Hasbl- 0
BaeTCHA JIOrMYECKON.

K kareropum Jiormueckux oTHocaTca QyaHrnuu ECJIW, WU, WUJINA,

NCTHUHA, JIOiKDb, HE.
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dyarkuuu VM, MJIN, HE mo3Boas0OT cO34aBaTh COCTABHBIE JIOTH-
yecKUe BbIpaskeHUus. DPopmaTr 9TuxX (PYHKIIWIH:

W(nmoruueckoe suauenumel; [smormueckoe 3HaueHmel]; ...)
NJIN(noruueckoe s3HaueHnumel; [1ormueckoe sHaueHmel]; ...)

HE(soruueckoe 3HaueHUE)

Aprymenramu ¢yarunuin 11, NJIM, HE mMoryTr OBITH JIOTHUECKUE
BBIPAJKEHUSA WJN CCBHLIKM Ha AYelKU, coaepsKaliue JIOTMUYECKHe 3Ha-
YeHUS.

dyurkmnua ECJIN umeer dopmar:

ECJIU(sor BhIpaskeHMe; 3HaUEHUWE €CJIU_ WCTHHA; 3HAUEHUE eCJIU JIOXKb)

3HaueHUe dTON (PYHKIIUU OIPefesideTcd TaK:

e ecoqiu Jor BbIpa:keHue wumeer 3Hauenme WMCTUHA, To 3Haue-
HHe (YHKIIMM PpaBHO S3HAYEHUIO BbIPA’KEHUA 3HAUYEHUE eCJu
NCTUHA;

® ecqiu JIOT BbIpaskeHue wumeer 3HaueHume JIOWKD, To 3HaueHue
(GYyHKIIMY paBHO 3HAUEHUIO BBHIPAKEHUS 3HAUEHUE eCJU_JIOXKb.
TabauuyHbIe HPOIlECCOPbl MMEIOT U TaKue (PYHKIINU, KOTOPbIE BBI-

YUCIAIOT CyMMY, cpeaHee apudMeTHuecKoe, KOJIMYECTBO He BCeX 3Ha-
YeHHUIl M3 AUAana30HOB s4YeeK, a TOJbKO TeX, KOTOPbhbIe YAOBJIETBOPSIIOT
OIIPeIeIEHHOMY YCJIOBHUIO:

o pyarnua CYMMECJIN BbIuuciaser cyMMy TeX UMcCeJ U3 yKasaH-
HOTO AMamnas3oHa, KOTOPhIe YIOBJIETBOPAIOT 3aJaHHOMY YCJIOBUIO;

o pyariua CP3HAYECJIM sBeiumciseT cpenHee apudMeTmuyecKoe
TeX YHucesJ W3 YKasaHHOrO AMamnasoHa, KOTOpBbIE YIOBJIETBOPAIOT
3aIJaHHOMY YCJIOBUIO;

e pyuxnua CUETECJIM moacynThHIBaeT KOJUUYECTBO SUeeK U3 yKa-
3aHHOTO OMAIla30HA, COMEPIKMMOe KOTOPBHIX YAOBJIETBOPSAET 3aIaH-
HOMY YCJIOBUIO.

IIpumep 1. BoisAcHUM, CKOJIBKO DEITEHUN WMeeT JOTMYEeCKOoe ypas-
HeHEe ((x; = x3) = (x5 = x4)) = 1.
IIpeo6pasyeM HCXOJHOe ypaBHeHMe, BBIPA3UB MMILIMKAIMIO depes
WHBEPCUIO U JU3BIOHKIUAIO:

(61 v )V (g v 24) = (2 & X5) v x5 v, =1.

SanumieM QOPMYJIY A BBIYUCIEHUS JOTHUYECKOTO BBIPAKEHUS C
moMoInbo Jiormueckux ¢yukmuii Microsoft Excel:
=MJIN(N(X1;HE(X2)); HE(X3); X4).
BHecém gaHHBIe B TAOJUIly ¥ BBIIOJHUM pacuérbl — puc. 1.7.
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E18 v (= fi | =CHETECIM(E2:E17;CTVIHA)

I . A B © D E F oo
|1 X1 X2 X3 X4 Pesynerat
| 2 0 0 0 0 WNCTUHA
I3 0 0 0 1 NCTUHA
|4 0 0 1 0 NOXb

5 0 0 1 1 NCTUHA
6 0 1 0 0 NCTUHA

7 0 1 0 1 NCTUHA

8 0 1 1 0 NOXb

9 0 1 1 1 NCTUHA
110 1 0 0 0 NUCTUHA
[ 1 0 0 1 NCTUHA

12 1 0 1 0 WNCTUHA

13 1 0 1 1 NCTUHA

14 1 1 0 0 WNCTUHA
115 1 1 0 1 NCTUHA
|16 1 1 1 0 NOXb

17 1 1 1 1 WNCTUHA

18 13

Puc. 1.7. Pemienue siormueckoro ypaBHeHus (mpumep 1)

Wrak, mcxonHoe ypaBHeHUe mMmeeT 13 pellleHUil — CTOJIBKO Das
BcTpeuaercsa s3uauenme VICTUMHA B gumanasone E2:E17. Ilns momcuéra
9TOTO 3HAUEHUS MOIKHO BocHoJb30oBaThbcsa (Qyukiiueii CHETECJIN.

BcrnomHuTe apyron cnoco® pelleHust 3TOro ypaBHEHUS.

3.4. PuHaHcoBble PYHKLUU e

®uHaHCOBbIe (PYHKIMHU HCIOJb3YIOTCA [IJIS BBHIUNCIEHUS pPasMepoB
BBIIJIAT IPHU HOTAIleHUU KPeJUTOB, 0AHKOBCKUX IIPOIEHTOB Ha BKJAa-
OB, IJIs OIpefieleHUs IIPOIEHTHOH CTaBKU M Ap.

PaccmoTpuM HeCKOJIBKO (DMHAHCOBBIX (DYHKITHII, KOTOPBIMU IIOJIE3-
HO YMeTb IIOJIb30BAThCA KAaKJOMY UesJOBeKYy, ILIAHUPYIOIIeMY B3ATh B
fanxe KpeauT! mam cpenaTs BKIanZ. ApryMeHTaMM S5THUX (DYHKIIUH

ABJIAOTCA:

1) Kpeautr — »To ccymga, mpegocTaBlIeHHAs KpeAUTOPOM (B AaHHOM ciaydae OaHKOM)
3aéMINUKY IO OIPEeJeJIEHHbIe IPOIEHThl 3a MOJIb30BaHUE JeHbIaMWU.

2) Bxnag — JeHe)XHBbIe CpeiCTBA, BHECEHHDLIE (MU3MUYECKUM KJIKM IOPUAMUYECKUM JIH-

oM B (puHAHCOBOE yUpe’KJeHHe Ha XpaHeHHe, B POCT WJIU [JIA y4acTUA B IIO-

JYy4YeHU N HpI/I6LIJII/I .
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® crTaBKa — IIPOIEHTHAs CTaBKa 3a II€PUO;
IIJIT — BBIILIATA, ITPOU3BOAMMAS B KaXKAbIll mmepuof (MecsIl, KBap-
TajI, TOX U T. II.);
nc — mupuBenéHHAs (HBIHEIIHSS) CTOMMOCTh MHBECTUIINN;
KIep — oO0Illee YMCJIO IEePUOLOB ILIaTEeil Mo KPeguTy;
6c — OyayInass CTOMMOCTbL WHBECTUIUU;
Tun — uucao 0, ecau ormara B KOHIle IIepuoma; uducao 1, eciu
omjara B HauaJje mepuoga (mo ymosuamumio — 0).
IIpumep 2. IIycTs cTaBKa KpeauTa B HEKOTOPOM OAHKE COCTABJIAET
18% romoBeix. Kament xouer B3ATh KpeaurT Ha cymmy 100 000 pyo.
u MOJKeT BbILIaumBaTh OaHKy mo 4000 py6. exxemecsauno. HyxkuHO
ONpeNeanuThb, 3a CKOJBKO MEePUOJOB KJIMEHT CMOKET MOTacUTh STOT
Kpeaur.
dyuxnua KIIEP(craBka; mar; mc; [6c]; [Tun]) Bo3BpaiaeT KoJiu-
YeCTBO MEPUOIOB ILIaTeXell AJid WHBECTHUIIUM Ha OCHOBE IIepuoaurye-
CKUX IMOCTOSHHBIX BBIIJIAT W MOCTOSHHOUN MPOIEHTHON CTABKHU.
O6asaTesbHbIE aPTYMEHTHI (DYHKI[UN:
® craBKa — TIOHOBasi CTaBKa B IIPOIEHTAX, pasmeéHHAss Ha KO-
JUYECTBO TEPUOMOB IIIaTe:keill 3a rTon (B HAIleM IIpUMEPE 3TO
18% /12);
® IIIT — CyMMa, KOTOPYIO KJWEHT eKeMeCAdYHO JOJIKeH BO3Bpa-
math O0aukKy (B Haimmem mnpumepe sto —4000, T. K. 9TH OEeHBIU
OTIAIOTCH);
e ic — pasmep Kpenuta (B Hamiem npumepe sto 100 000).
dopmysa i BBIYMCIEHUS KOJMYECTBA IMEPUOMOB BBIMJIAT IJIs
moraiieHus B3ATOTO KpeauTa OyIeT MMeTh BU/I:

=KIIEP(18% /12; —4000; 100000).
ITonyuaem mnpubaumsurenapbHo 32 mepmoaa (mecsiia), T. e. 0OoJee

2,5 mer.
Ipumep 3. BbisicHUM, Ha KaKyl0 CyMMYy KJHEHT MOKET B3ATH
Kpenur, ecam craBka 19% rogoBbIX, a BBIILJIAYMBATL OH MOYKET IIO

12 000 py6. Ha mporskeHHU ABYX JieT (24 mepuoza).
dyurnua IIC(craBka; xmep; maT; [6c]; [Tum]) BosBpalaer mpu-
BeEHHYIO (K TEeKyIlleMy MOMEHTY) CTOMMOCTH WHBECTUIIMU, IIPEICTaB-
JISIONIYIO cOOOI OOIYyI0 CYMMYy, KOTOpas Ha JaHHBIN MOMEHT DPaBHO-
IeHHA pALYy OYAYIUX BBIILIAT.
O6asaTeslbHbIe apPTYMEHTHI (DYHKI[UN:
e craBka (19% /12);
°* Knep — oO0IIee KOJWYECTBO II€PUOJOB BBIIJIATHI ILJIATeKeil IIo
kpenutry (24);
e it (—12 000).

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



BcTpoeHHble YHKLUUMN U UX UCMOJSIb3OBaAHUNE

dopmyJsia i BBHIUKUCJIEHUSA pasdMepa Kpenura OygeT UMeTh BU:
=IIC(19% /12; 24; —12000).
ITonyuaem npubausurenabuo 238 054 pyo.

IIpumep 4. IlycTh KaumeHT xoueT B3ATh Kpeautr 100 000 py6. Ha
2 roga. IIpu sToM BBIILJIAUMBATL OH MosKeT 1mmo 5000 py6. esxemecsu-

HO. MoOJKeT JIM OH BOCIIOJIL30BATBHCA IMPEAJIOKeHUeM OaHKa, CTaBKa IIO
KpeautaM B KoTopom cocrtaBJsier 20% ?
dyuxnua CTABKA(kmep; mar; mc; [0c]; [Tum]; [mpenmosiosxenue])
BBIUMCJIAET IPOIEHTHYIO CTaBKy 3a mepuon (a He 3a rom).
O6sas3aTesibHbIE apPryMEHThI (QYHKITHHI:
e kmep (24);
e it (—5000);
e mc (100 000).
dopmysia OO BLIUUCICHUS CTABKU OyAeT MMeTh BUJ:

=CTABKA(24; -5000; 100000).

B pesyabTaTe BBIUMCIEHUI TOJYyYaeM HOPOIEHTHYIO CTAaBKYy 3a Me-
cam 1,51308% . CooTBeTCTBEHHO, MPOILEHTHAS CTABKA 34 I'OJ COCTABUT
18,157% (1,51308 - 12).

Taxum 00pasoM, KJIMEHTY He PEeKOMeHIyeTcs OpaTh KpeguT B OaH-
Ke, CTaBKa IO KpeauraM B KoTopoMm cocrtaBiser 20%.

Ipumep 5. KimenT xouer chesaTh BKJAL Ha 3 roga HA CyMMY
300 000 py6. mox 11% TromoBBIX C €KeMeCAUYHBIM HAUNCJIEHUEM IIPO-

IIeHTOB. BBIACHUM, KaKyl CyMMY OH MOJYYUT IO OKOHYAHUU CPOKAa
BKJIAIA.
dyurnua BC(craBka; kmep; maT; [mc]; [Tum]) BosBpaimaeTr Oymy-
IIIYIO CTOMMOCTH HMHBECTUIIMH IIPDW YCJIOBUM II€EPHOAMYECKHNX PaBHBIX
miIaTe)Xe U IIOCTOAHHON TPOIEHTHOU cTaBKu. Haue roBops, C eé
IIOMOIIIBIO MOJHO BBIUMCJIIUTHB CYMMY, KOTOPYIO BBIILIATAT KJINEHTY
3a BKJIAM TION OIIPeJeIéHHBbIe MPOIEHTHI II0 OKOHUAHUWM CPOKAa BKJIama.
AprymeHTBI (QyHKIIUN:
® cTaBKa — TrOJ0Bas CTaBKa B IPOIEHTAX, pPas3fejiEHHAs Ha KoJude-
CTBO IIEPHOJOB HAUMCJIEHUS MIPOIIEHTOB 3a roj (B HaIlleM HpuUMepe

ato 11% /12);

® KIlep —  KOJHUYECTBO IEePHOMOB HAUHNCJIEHHUS  IMIPOIEHTOB
(312 = 36);
®* IIJIT — CyMMa, KOoTopas mo0aBjsdeTcd K BKJIANY KaKIbIA II€PUO/I

BpeMenu: 0 mam oTpuIllaTeJabHOe umcyo (B HamleM mpumepe sTo 0O,
T. K. TOMOJHEeHWE BKJIaJa KJIUEHTOM He IIPeIyCMOTPEHO);
° 1Ic — HauvaJbHas cymMMma BKJaza (B mamrem npumepe ato 300 000).
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dopmysia O BBIUKCIEHUSA CYMMBI, KOTOPYIO KJIMEHT IIOJYYHUT 34

BKJIaJ II0 OKOHUAHNM CPOKAa BKJIAJa, OyAeT MMETh BUI:
=BC(11% /12; 36; 0; —300000).

B pesyinbrare BBIUMCIIeHui mosyuaeMm 416 663,58 pyo.

Ipumep 6. KiueHT XO0OueT chejaTh BKJAA Ha 2 roja Ha CyMMY
100 000 py6. mox 10,5% TOHOBBIX C €XKEMECAUYHBLIM HAUYNCJIEHHEM
nporeHToB. IIpu 3TOM OH HMMeeT BO3MOYKHOCTEL €yKeMEeCSIUYHO IIOIOJI-
HATH BKJAL emié Ha 2000 pyoOieii. BeiacHUM, KaKyi0 CYMMY KJINEHT
HOJIYYUT II0 OKOHUAHUM CPOKa BKJAaza.

Jisa HAXO0MKIeHUs pPe3yabTaTa MbI BOCIIOJNIbB3yeMCs TOH Ke (PYHK-
nueii, uro m B mnmpumepe 5. OTauumMe COCTOUT B TOM, UTO ApPryMEHT
IJIT B 9TOM cJuayuae npumer 3HaueHume —2000.

dopmyaa Oas1 BBIUMCJICHUS CYMMBLI, KOTOPYIO KJINEHT IIOJYUYHUT 34
BKJIQJ II0 OKOHUAHWHN CPOKA BKJAaja, OyJeT MMETh BU/I:

=BC(10,5% /12; 24; —2000; —100000).
B pesyinbrare BBIUMCIeHU moaydaem 176 409,84 pyo6.

Q Kak wn3meHntca ¢opmyna B npuMepe 6, ecnn KIMEHT exemecsu-
HO OyaeT He MononHAaTb C4ET Ha 2000 py6., a cHuMaTe cO Cc4é€Tta no
1000 py6.?

3.5. TekcTtoBble PYHKUUMN

B ocHOBHOM TabJUUYHBIE IIPOIECCOPHI MCIIOJB3YIOTCA AJA PaboThI
C umcjaaM#, HO B HUX IPEAYCMOTPEHa M BO3MOYKHOCTH PAOOTHI C TEK-
crom. Hampumep, B 9JeKTPOHHBIE TAOJIUIBI 3aHOCATCA HAWMMEHOBAHUA
TOBApOB W YyCJyT, (haMuauu, MMeHa W OTUYECTBAa COTPYAHUKOB, TAPTHE-
POB W KJMEHTOB, WX ajpeca, TeaedOHBI 1 MHOTOE APYroe.

s o6paboTKM TeKcTa B TaOJIMUYHBIX IIPOIlECCOpaX MMeeTcsA Habop
GyHKIMI, KOTOPble MOYKHO WCIIOJB30BaTh [AJA OIPEAeJeHUA AJIUHBI
TeKCTa, HOMepa MO3UIINU IIePBOTO BXOXKIEHUS CHUMBOJIA B TEKCT, da-
CTU TEKCTa, KOTOPBIA YOBJETBOPAET OIPENEJIEHHOMY YCJIOBUIO W IP.

AprymMeHTaMu TEeKCTOBBIX (BDYHKIIMII MOTYT OBITH TEKCTOBBLIE IaH-
Hble (MX HYKHO 3aKJIOUYaTh B KaBBIUKHN), CCHIIKM HA AYEHKH C TEK-
CTOM, CCBHLIKM HA SAYEHKM C UYHCIaMMH.

PaccmoTpuM mpuMepbl HEKOTOPBIX TEeKCTOBBIX (GyHKIuiM Microsoft
Excel.

dyarunua CTPOYH mnpeobpasyer Bce OYKBBI 00pabaThIBa€MOIO
TeKcTa B cTpouHble, a Qpyuriusa I[IPOIIMCH, mao6opoT, — B IPOIU-
cunle. @yurnusa [TPOITHAY penaer mpomucHOII mepByI0 OYKBY KasK-
JIIOTO CJIOBAa, a BCE OCTaJbHBIE OYKBBI — CTPOUYHBIMU.
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dynaxknusa COBITA]Il mo3BosseT CPpaBHUTH ABE TEKCTOBBIE CTPO-
Ku B Microsoft Excel. Eciau oHM B TOYHOCTH COBHOALAlOT, TO BO3-
Bpamaerca s3HaueHue MCTHMHA, B mporuBHom cayuae — JIOWKD
(QyHKIIUSA yYUTHIBAET PETUCTP, HO UTHOPUPYET pasamuue B (op-
MaTHUPOBAHUN).

Kakoe 3HauyeHune nosiButcs B aiveiike C1, ecnu B He€ 3anucartb GopMmy- @
ny =COBMNAL(A1; B1)? Kakoe 3HadyeHue nosaBuTcsa B sderike C2, ecnu

B Heé ckonupoBatb dopmyny u3 avyenkmn C17?

A | B | ¢ | b | E
1 |Ctpoka  cTpoka

2 |Ctpoka Cmpoka

OGbACHUTE Creaylowmini pe3ynbTat CpaBHEeHU [ABYX TEKCTOB:

c1 v (= fi | =COBMAL(AT;B1)
4 A | B c D E
1 ICTpOKa CTtpoka JTOXb

dyurnua CKIIPOBEJIbBI ypanser u3 TeKcTa BCe JUIITHUE IIPO-
6esbl, KpoMe OIMHOUYHBIX MEKIYy CJIOBAMHU. ITYy (PYHKIIUIO ITOJE3HO
MPUMEHATh K MJaHHBIM, KOTOPble MMIIOPTUPYIOTCA B paboume JIMCThI
Microsoft Excel u3 BHEITHUX MCTOYHUKOB.

BcnomMHuUTE, Kak MOXHO yOanuUTb BCE NULIHWE MNpobenbl 13 OoKyMeHTa Q
C MOMOLLBID UHCTPYMEHTOB TEKCTOBOMO MpPOLLEccopa.

Kpome suiamx mpo6esioB MMIIOPTUPYEMbIe AaHHBIE MOTYT CO-
Jep:KaTh U pas3JWYHble HelledaTaeMble CHMBOJIBI. g ypaneHus
W3 TeKCTa BCEX HeleyaTaeMbIX CHUMBOJIOB TpeJgHa3HaueHa (QyHKIIUA
ITEYCUMB.

Bbickaxute cBOM MPennosioXeHNUss O Ha3HAYEHUM TEKCTOBbIX OYHKLUN Q
OJICTP, IEBCUMB, MNMPABCWMB, MNCTP no pesynstatam ux pabdoThbl:

d A B
1) B1=OJ1ICTP(A1) E Crpoka 5

d A B
2) B1=/IEBCUMB(A1;3) ECTPOKa Crp
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i A | s

3) B1=MPABCVMB(A1;3) CTpOKa oka
4 A B

4) B1=lICTP(A1;3;2) CTpOKa po

dyuknua CIEIIMTH mnociemoBaTelbHO 00beauWHsSET 3HAUEHUSA
YKas3aHHBIX apryMeHTOB B OJHY CTPOKY.

Dyurinusa IIOBTOP mosToOpsieT TEKCTOBYIO CTPOKY YKasaHHOE KO-
audecTBo pasd. CTpoKa 3amaércs KaK MHepBBLIH apryMeHT (QPYHKIIUH, a

KOJIMYEeCTBO IIOBTOPOB — KaK BTOPOM.
@ Yemy paBeH pesynbtaT BbluucieHns no dopmyne adenkn C2, ecnn pe-
3yfbTaT BblYMCNEHUS MO dopmyne avenkm A2 paBeH 67
4| A | B | c
1 Ctpoka =MOBTOP(A1;3)
2 =0JICTP(A1) =CLIEMNNTb(A1;B1;6) =0JICTP(B2)

dyuxnuio [IOBTOP MOXHO TPUMEHUTh W AJA «TpadUUecKoro»
IpeACTABJIEHNS UMCJIOBBIX 3HaueHuii. Hampumep, ¢ €€ IIOMOIILIO MOK-
HO BU3yaJIM3UPOBaATh MHQMOPMAIIHIO 00 yCIIeBaeMOCTU HEKOTOPOro yue-
HUKAa, IIOJyYUBIIIEro B TeKyIleM Tpumectpe 40 OTMETOK «OTJIUYHO»,

45 — «xopomio» U 15 — «yoOBIETBOPUTEJIBHO».
c3 ~(= /x| =noBTOP('|";B3)
A | B | c |
1 |OtnmyHo A0 [LLIEIEEEREr e e e e e e ey
2 | Xopolwuo A5 L
3 |YnoeneTBOpUTENnbHO 15|||||II||||IIIII

DYHKIINU HAUWUTU u IIOUCK ouensr moxoxu. OHEM HAXOLAT
BXOMKJEeHUe OJHOW CTPOKM B JAPYTYIO W BO3BpAINAlOT IIOJIOMKEHUE IIep-
BOTO CHMBOJIA MCKOMO¥ (hpa3bl OTHOCUTEJIHHO Havajga TeKcra. Passu-

yre B TOM, UTO IlepBasg YyUYMTBLIBAET PETUCTP, a BTOpas — HeT.
Q Kakme 3HadeHus 6ynyT oTtobOpaxeHbl B sideirikax A2 n B2?
A | B |
_ Microsoft Office Of
2 | =HAWNTU(B1;A1) =MOUCK(B1;A1)
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dyurnua [IOACTABUTH s3amenseTr onpeiesiéHHBIA TEKCT WJINA
CUMBOJI Ha HOBOe 3HaueHUe. K€ NMpuUMeHAIOT, KOTJa 3apaHee M3BECT-
HO, KaKOW TEeKCT HeoOXOAWMMO 3aMEHUTh, a He ero MeCTOIIOJIOMKEeHUe.

Dyurinua SAMEHUTD samenseTr cHMBOJLI B 3apaHee N3BECTHOM
MecTe CTPOKM Ha HOBble. (PDYHKIIUIO IMPUMEHAIOT, KOTJa M3BECTHO, TIle
pacmoJjiaraeTcsa TeKCT, IIPU STOM caM OH He BaKeH.

1. Y10 6ymeT oToBpaxeHo B ayelikax B1 n B2? Q
| 4 A ' B |
1 | Excel 2010 Word 2010 =MOACTABUTb(A1;10;13)
2 =3AMEHWTbB(A1;9;2;"13")

2. C nomMowiblo Kako u3 AOBYX MOCNEeAHUX PACCMOTPEHHbIX (QYHKUMNA
MOXHO yAanuTb Bce npobenbl M3 TeKCToBOW CTpokm? Kak ato cpoe-
narb?

3. B gqyelike COOEPXUTCH TEKCT «Kosokosn» (6e3 kaBbliek). YTo Oyner
pe3ynbTatoM BblHMCNEHUA NO dopmyne:

=0JICTP(A1)-OJICTP(NMOAOCTABUTbB(AT;"0";""))?

4. Chopmynupyinte anroputMm MNOACYHETA KONMYECTBA BXOXAEHWIA onpe-
OENEHHOrO CMMBONA B 33a4aHHYKO CTPOKY.

CAMOE TIJIABHOE

B mro6omM TaGiIMUHOM TIPOIIECCOPE HCIIOJB3YIOTCA BCTPOEHHBIE (QYHK-
U — 3apaHee HaAIMCAHHBIE IIPOIEAYPHI IIPeoOpa30oBaHUS MaHHBIX.

Kaxxnmaa BcTpoeHHasa (GYyHKIMA WMeeT UMsS — KaK IIPaBUJIO, 3TO
COKpAIIlEHHOE Ha3BaHWE IIPOM3BOAMMOTO €I0 AeMcTBUA. @PYHKIIUU BbBI-
3BIBAIOTCA C HEKOTOPBIMU apryMeHTaM! W BO3BPAINAlOT eIUHCTBEHHOE
3HauUeHUe — peayJbTaT 00paboOTKH.

AprymeHToM (GYHKIIMM MOMKET OBITH UYMCJO, TEeKCT, BBIpasKeHwUe,
CCBLIKA Ha SAYeliKy WM AUAaNasoH sSueeK, pPe3yabTaT APYroul (pyHK-
I[N,

Bcé mMHOTOOOpa3me BCTPOEHHBIX B TAOJMUHBIE IIPOIECCOPHI (PYHK-
Ui TPUHATO [OEeJUTHh Ha KaTeropuu II0 WX Ha3HAUEHUIO, BBIAEJAS
cpequ HUX MaTeMaTU4YeCcKHe, CTATHUCTUUYECKUe, JIOTHUYeCKue, TEKCTO-
Bble, (DMHAHCOBBIE U APYrue TUIBI (MYHKIUI.

Onasi perrenusi ypaBHEHUI, IOCTPOeHUs TIpaduKoB (GYHKIUNA u
T. J. MOTYT OBITH IOJIE3HBI MaTeMaTuuyecKue (GYHKIIUU.

st aBroMaTU3aluy CTATUCTUYECKON 00PAabOTKU MaHHBIX IIPeaHa-
3HaUeHbl craTucTuueckrue (QyHKIuu. C MX TOMOIIHI0 MOYKHO BBIUUC-
JUTHh HamOOJIbIlIee, HAUMEHBIIee WJIU CPeJHee 3HAUEHUE, IOACUNTATH
KOJIMYEeCTBO AUYeeK, COAep:KalnuxX 3aJaHHYI0 WHGOpMAIWioo, W T. I.
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Dyukrua, pesdyabrarom Koropoit asiaserca WCTUHA wunn JIOKD,
Ha3bIBaeTCsA JIOTUYECKOI.

dunaHCcOBbIe MYHKIIUU HCIOJB3YIOTCA [JIA BBIUKUCJIEHUS DPa3MepOB
BBIIJIAT TIPU IOTAIEeHNUN KPEeIUTOB, OAHKOBCKUX IIPOIIEHTOB Ha BKJIA-
IbI, AJIA OIpeAesieHUs IIPOIeHTHOM CTaBKU W IP.

Has o6paboTKu TeKcTa B TAaOJMYHBIX IIPOIleCCOpax MMeeTcs Ha-
60p QYHKIUH, KOTOpPbIe MOJKHO WKCIOJB30BATh MJIA OIPEAeSIeHUs
IJIUHBI TEeKCTa, HOMepa IIO3UI[MU IIePBOr0 BXOMKJEHUS CHUMBOJIA B
TEKCT, YaCTU TEKCTA, KOTOPBIA YAOBJIETBOPSAET OIPENeJEHHOMY YCJO-
BUIO U [IP.

Q Bonpocbl u 3apaHua

e 1. PackpoiiTe CcyTh MaTeMaTHUUYECKOTO IOHATUS <«(QYHKIUSI». YUTO
Takoe aprymeHT (QyHKIuu? Kaxue (QyHKIUN BbI 3HaeTe U3 Kyp-
ca aare6pni?
2. Uto mpencTaBisgi0T c000i (GYHKIWK B 3JIEKTPOHHBIX Ta0auIiax?
Ha kakwme KaTeropuu OHU IIOAPA3IETAIOTCA?
. Boiacuure, uemy paBeH pesayabraT ¢QyHKIUn OKPYTJI, ecanu
3alaHHOE YWCJO0 PaspsamaoB OOJbIlle HYJIsd, MeHbIle HYJs, PaBHO
HYJIIO.
4. CKOJIbKO apryMeHTOB MOTYT UMETb (QMYHKIUU B 3JIEKTPOHHBIX
rabaunax? IlpuBegnuTe mpuMephI.

w

228

5. JanHble KaKUX TUIOB MOTYT OBITH aprymeHTamMu QGYHKIIUHA?
IIpuBenuTe MpPUMEPHI.

6. Kakme (QYHKIIUM OTHOCATCA K KaTeropuU JIOTUYECKUX?

7. Kakue sHauenusa OyayT B sdeiikax nuamasona A2:B5 B pesynb-
TaTe BBIUUCJIEHUSA II0 COOTBETCTBYIOIIUM (opmyiam?

A B
1 -10 10

2 =U(A1>5;A1<0) =HE(B1<20)

3 =MNAB1<10;B1>=20)  =WU(UNN(B1>5;B1<-5);HE(B1>10))
4 | =HEM(A1>-2;B1>0))  =UNU(N(A1>2;A1<=10);B1<>0)

5 =HE(W(A2;B2)) =HE(W(A1<100;B1=0))

8. Ilpouuraiite gopmyiy:

=ECJIM(A1=100; "Bcerga"; ECJIN(M(A1>=80; A1<100); "O06sIuHO";
ECIIN(M(A1>=60; A1<80); "Uuorga"; "Hukorzga"))).
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ITocTpoiiTe dparmMeHT GJIOK-CXEMbI, COOTBETCTBYIOIIUI (opmy.Jie.

9. Kakue GopmyJibl HaAO HCHOJb30BaTh, UTOOBLI MIJsd 3aJaHHBIX 3HA-

YeHUIN TEePeMeHHON X BBIUNUCIUTH COOTBETCTBYIOIINE 3HAUEHUA
byurUn?

sin x, x<-b;
y= xz, —-b<x<b;
1
—> x>5.
x° —4x

10. [lecATh CHOPTCMEHOB-MHOT'O0OOPIIEB HNPUHUMAIOT ydacThe B COPEB-

HOBAHUAX II0 IISATH BuUgaM croopra: 60er Ha 60 M ¢ Oapmepamu,
OPBLIXKOK B BBICOTY, TOJIKAHUE sApa, IMPBLIXKOK B AJUHY, Oer Ha
800 M. Ha xBamm@uKamMOHHOM STalle MO KaXJOMy BUAY CIOpP-
Ta cmoprcMeH wmo:ker Habpath or 0 mo 30 ouxoB. CmoprcmeH
OPOXOAUT B TIPyIIy (PUHAJINCTOB, €CINM OH Habupaer B CcyMMe
100 u Gosee oukoB. CoamaiiTe SJEKTPOHHYIO TaOJHUILy CJI€IYIO-
mero BUA:

A B C D E F G H

Ber Ha 60 m | Mpbikok | Tonkanwue | Mpbpkok | Ber Ha | Cymma

®amunua Gapbepamu |B BbicOTy| sapa |BAnuHy | 800m | GannoB

Pe3ynbrat

1

12

KonuyecTtBo chuHanuctoB

11.

12.

13.

BeenguTe mamHble M BLIIIOJHUTE HEOOXOAMMEBIE PACUETHI.

Kak msMeHUTCS IleHA HEKOTOPOrO TOBapa, €CJaHW cHauajia eé yBe-
anuyuth Ha 25%, a sarem ymeHbINIUTh Ha 25% ?

KimveHT XoueT BBISCHUTH, KaKNe YCJIOBUS BKJaZa B OaHK BBI-
rogaee emy: 10,5% romoBbIX ¢ HaAUMCJIEHMEM IIPOIEHTOB eyKeMe-
cauHo mam 12% TOHOBBIX C HaAYMCJIEHHEM IIPOIEHTOB KaKIble
monrona. Kakas QYHKIIMSA Hy)KHa IJs PeIleHus 9TOoW 3amauu?

s uero B TAOJIMUYHBLIN HPOIECCOP BKJIIOUEHBLI TEKCTOBbIe (DYHK-
mun?
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§ 4

n HCTPYMEHTbl aHayIin3a AaHHbIX

4.1. AvarpamMmmbl

Kax mpaBmio, 5JaeKTPOHHBIE TAOJJUIILI COAEPIKAT OOJIBIIIOE KOJMUe-
CTBO UMCJIOBBIX HJAHHBIX, KOTOPbIe TPeOyeTcsa CPaBHUBATL, OLEHUBAThH
UX W3MEHEeHNe C TeueHHeM BPEMEeHM, OIPEeJesIATbL COOTHOIIEHNE MEKIY
HUMU T. . IIpoBOAUTL IMONOOHBIN aHAJIN3 OOJILIIIOTO KOJMUYECTBA UHC-
JIOBBIX [JAHHBIX 3HAUMUTEJBHO Jierde, €cCJU Hu300pasuTh MX rpaduue-
cKH (BU3yasusupoBaThb). s rpaduuecKoro mpeacTaBIeHUS UKUCIOBBIX
IAaHHBIX HCIIOJL3YIOTCSA AUATPAMMEI.

0 Avarpamma — 93710 rpaduyeckoe npencraBfieHne YMCIOBbIX [OaHHbIX,
Nno3BoJifitoLilee GbICTPO OLEHUTb COOTHOLLEHME HECKOJIbKMX BESIUHUH.

Tabmuunbie IIPOIECCOPHI ITO3BOJIAIOT CTPOMUTH AHAarpaMMbl CJIeOYIO-
IMUX THUIIOB:

® rucTrorpamMmmMma; * nuarpamMma ¢ 00JIaCTAMU;
° MuHeNUaTas AUarpaMma; ® IIOBEPXHOCTHAA AuUarpammas
® Kpyrosasd auarpamMmMma; ® JleleCTKOBas auarpaMma u Jp.
* rpaduk;
Y1066l B Microsoft Excel npocmoTpeTb BCe [OCTyMHble Tunbl Auva-

rpamm, nsyunte rpynny Auarpammbel Ha Bkiagke BeraBka (puc. 1.8).
BbisicHUTe, Kakue Tumnbl AMarpamMM MOXHO CO034aBaTb B TaO/MYHOM
npoueccope, MMEKLLEMCH B BalleM PaCMOPSKEHUN.

i’hmo:ral_o

' Tuctorpamma [pacuk KpyroBas JlnHenvartas ToyeyHas Opyrue
v v v v 06nacm|vm v v avarpaMmbl ¥
[narpammbl [ |

Puc. 1.8. Tumnsr gumarpamm B Microsoft Excel

B mgumarpamme J:000r0 THIIA MOKHO BBIIEJIUTH CJIEOYIOIINE O0h-

exTnsl (pmc. 1.9):

1 — obGsacTts amarpamMMmbl (B Hell pasMeIalOTcA Bce OO0BEKTHI aua-
rpaMMBbl);

2 — HasBaHUe aUarpaMMbl, UYETKO OIIMCBLIBAIOIIlEE TO, UTO IIPEJCTaB-
JIeHO Ha AuarpaMMe;
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3 — o0JilacTh IOCTPOEHUSA auarpaMMbl (HEIOCPEeACTBEHHO B HeU pac-
moJjlaraeTcs caMa Jauarpamma);

4 — ocp 3HaueHUU (BepTUKaJbHAasA, ochb Y). Ha Hell maxommuTcsa mikaJja
C OIIpeAeJEHHBIM IIIaroM, YCTAaHABJIUBAEMBIM aBTOMATUYECKU, B
3aBUCHUMOCTUA OT HAWMEHBIIIET0 ¥ HaMOOJIBIIIEr0o 3HAUYEHUH HaH-
HBIX, MB00pasKEHHBIX Ha auarpaMme. VMeHHO IO 39TO¥ IIIKaJje
MOJKHO OIIeHUTBL NaHHBIE, IPEICTABJIEHHbIE HA AUarpaMMe;

5 — pAObl JaHHBIX — HAOOPBHI YMCJOBBIX JAHHBIX, HEKOTOPBIM 00pasoM
CBSABAaHHBIX MEXKOYy COOOW M pasMeIEéHHBIX B JeKTPOHHOM TabJiu-
e B ONHOM CTpoKe wmim cTosibme. Ha mmarpamme psaa AaHHBIX
n3o0pasKaeTcs TreoMeTpuYecKuMy (DUTypaMu OJHOTO BHIA U IIBETA;

6 — och xareropuii (ropusoHTaIbHAasA, och X). Ha Heit oTobOpakaroTcs
3HAUEHUs OIPEeNeIEHHOTO CBOMCTBA MAHHBIX;

7 — JereHga, MOACHAMIOIIAA COOTBETCTBUE ME Ky HA3BAHUIMU PALOB
¥ HCIOJb3yeMBbIMHM Ha AuarpamMMe IiBeramu. IIo ymMosyaHUIO Ha-
3BaHUSA DPANOB SBJISIOTCS HA3BAHUAMU CTPOK (UJIM CTOJIOIIOB) AM-
amasoHa MAHHBIX, II0 KOTOPBHIM IIOCTPOEHa aumarpaMmma;

8 — HasBaHUA OCeH.

Bocnpouseeaute B TabAMYHOM MNPOLECCOPE AuarpamMmy, npencraBieH-
Hyl0 Ha pucyHke 1.9. C MNOMOLBID KOHTEKCTHOrO MEHIK uccnenymte
CBOWCTBA KaXgoro obbekTa 37Ol anarpammel.

Bbipy4yka OT NpoAaXxu HaNMUTKOB @ @

()

N
12 000,00p.
€ 10000,00p. — .
% 5
% 8 000,00p. — b —— 0O Keac
@ 6 000,00p. — —— @ JlumoHapg,
4 000,00p. — — O HapsaH
2000,00p. — —
0,00p.
MIOHb niosb aBrycr 6
8 Mecs,

Puc. 1.9. OcHoBHBIE 9JI€MEHTHI AUATPAMMBI
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Maea 1. O6pa6oTtka uHpopmauum B IT

Ha pumarpamMmax pasHBIX THIIOB YICJIOBBIE TaHHBbIE MOTYT OBITH
IpeJcTaBJIeHbl TOUKAMU, OTPE3KAMU, IIPAMOYTOJbHUKAMU, CEKTOPaMU
Kpyra, IPAMOYTOJbHBIMHU HapajljesienuiliefaMu, IUJINHIAPaAMU, KOHY-
caMu M OpyruMm reoMerpuueckuMmu durypamu. IIpm sTom pasmepsl
TeoMeTpUYecCKUX (QPUryp mjaud PacCTOIHUA OT HUX N0 OCell IPOmopIINO-
HaJIbHBI YHCJOBBIM [JAaHHBIM, KOTOPBbIE OHM OTOOpaKaioT.

IduarpamMmMbl, co3maBaeMble B 9JIEKTPOHHBIX TabJaUIlax, MUHAMU-
yecKume — IIPU PeJAaKTUPOBAHUU [OAHHBIX B TaOJIHIle pasMepbl WU
KOJIMYeCTBO (PUTYP, 0003HAUAIOMIINX STH JaHHbIE, aBTOMATUYECKU W3-
MEHSIOTCHA.

Q BCrnoMHUTE OCHOBHblE MPUEMBLI MOCTPOEHUS AuarpamMm, U3BECTHblIE BaM
M3 kKypca UHPOPMATUKM OCHOBHOW LUKOJIbI.

Paccmorpum camble pacmpocTpaHEHHBIE THUIIBI ITHUATPAMM.
I'mcrorpamMMsbl 1ejiecOO0pasHO CcO3JaBaTh TOTAA, KOTAa HYMKHO
CPaBHUTH 3HAUEHUS HECKOJbKUX HaOOPOB MaHHBIX, TIpapUUEcKu u3-
00pasuTh OTJINYMA 3HAUEHUN OJHWX HAOOPOB MAHHBIX OT MPYTUX, TIO-
KasaTh M3MEHEHUS NAaHHBIX C TeUeHWEeM BPEeMeHU.
PaznauuaroTr caemyioime BUIALI THCTOTPAMM:
rucTorpaMma C I'PYHOHPOBKOIL;
TUcTOrpaMMa C HaKOILJIEHUEM;
HOPMUPOBAaHHAA THCTOTPAMMAa C HaKOIJIEHUEM;
0o0BbEMHAsSA T'HcCTOrpaMMa.

B rucrorpamMmme ¢ rpynnmupoBKON HPSAMOYTOJbHUKU, KOTOPBIE SAB-
JA0TCA TpapUUecKMMHU M300pasKeHUsSIMU YMCJIOBBIX MaHHBIX M3 pas-
HBIX HA0OPOB, pacIojaramTcsd PAAOM APYT ¢ apyrom (cm. pmc. 1.9).
B rucrorpamMmMe ¢ HaKOIJIeHWEM IIPAMOYTOJbHUKU, M300pasKaroIimne
YMCJIOBBIE MaHHBIE, pacmoJiaraioTcsa Apyr Ham apyrom (puc. 1.10). 9rto
IaéT BO3MOYKHOCTH OIIEHUTH CyMMapHBbIe NaHHBbIe W BKJIAL KaKIOU
COCTABJISIOIIEN B OOIIYIO CyMMY.

B HopMupoBaHHOII TuUcTOrpaMMe C HAKOILIEHWEM BepPTUKaJbHAA
OCh UWMeeT IIKaJly B IIPOIEHTaX. ITO [HAET BO3MOYKHOCTL OII€HUTH
moJiro (IIPOIEHTHYIO YacTh) MAHHBIX B o0mieir cymme (puc. 1.11).

@ MopymanTte, NO Kakom U3 TPEX Auarpamm npoLle BCEro Oonpenennthb:
1) mpogaxa Kakux HanmMTKOB HEYKJIOHHO BO3pacTana;
2) npogaxa Kakmx HamMTKOB MPUHEecsa Hambonbluylo NpubbLIIbL B UIOSE;
3) ANHAMUKY WU3MEHEHWA CYMMapHOW BbIPYYKM OT MPOAAXM BCEX TPEX
HaNMTKOB;
4) BKNag OT NPOLAXM KaXAO0ro Hamumtka B OOLLYK BbIPYYKY.
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Bbipy4ka OT NpoAaXkul HaNUTKOB

40 000,00p.
35000,00p.
30 000,00p.
25 000,00p.
20 000,00p.
15 000,00p.
10 000,00p.
5000,00p.
0,00p.

WIOHb nioJib aBryct

O Keac ® JinmoHap, O HapsaH

Puc. 1.10. IIpumep rucrorpaMMbl ¢ HAKOILJIEHHEM

Bbipyuyka OT NpoAaxuv HaNnUTKOB

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

NIOHb nioJib aBrycr

0O Keac B JlumoHap [ Hap3saH

Puc. 1.11. HopmupoBanHas rucrorpaMMma C HAKOILJIEHUEM

JIuHeHUyaThie AUArpaMMbl aHAJOTHMUYHBI T'MCTOTPAMMAaM W OTJHYA-
I0TCA OT HUX JUIIb TOPU30HTAJILHBIM PAaCIIOJIOXKEHUEM TeoMeTpuye-
CKUX Quryp.

K tuny gumarpamm KpyroBas oTHOcATCA IJI0OCKHMEe U OO0BEMHBIE
KpyroBble guarpaMMbl. WX 1iesiecoo0pasHO WMCIIOJIB30BATh TOTZA, KOT-
a HY’KHO OTOOPA3UTh YACTH OJHOTO IIeJIOT0, CPABHUTL COOTHOIIIEHIE
yacTell MeKIy co0O0ff M OTHOINEeHWEe YacTed K IleJIoMY.

Kpyrosrie guarpaMMbl HO3BOJSAIOT OTOOPA3UTH TOJNBKO OAWUH DAL
maHHbIX. OHU TepAIOT HATJIASHOCTDH, €CJIU COZEP’KAT MHOTO 3JIE€MEHTOB
ITaHHBIX. HEeCKOJIbKO KPYTIOBBIX AUMarpaMM MOKHO 3aMEHUTDb, HAIpU-

Mep, OJHOW HOPMUPOBAHHOU THCTOTPAMMOI C HAKOIJIEHUEM.
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@ MopymanTte, CKOMbKO pPa3HbIX KPYrOBbIX AuarpamMm MOXHO MNOCTPOUTb
no wuHdpopmauun, coaepxawenca B guarpamme, MpPencTtaB/eHHOW Ha
pucyHke 1.9.

CKOnbKO KpYroBbixX gmarpamm notpebyeTcs ansa Toro, 4Ttobbl n3obpa-
3UTb MHbOPMaLMIO, MPEACTaBNEHHYIO Ha FMCTOrpPaMMe C HaKOMJeHUem
(cm. puc. 1.10)?

Huarpammel tuna I'padur merecoo6pasHO HCHIOJIbB30BATh, €CJIHU
KOJIMUEeCTBO [JaHHBIX B Habope [JOCTATOUHO OOJBINIOE, €CJU HYKHO
0oTOOpa3uTh AWHAMUKY W3MEHEHUSA MAaHHBIX BO BpPEeMEHU, CPaBHUTH
M3MEeHeHUsA HECKOJIBKUX PAJOB NaHHBIX (pumc. 1.12).

Temnepartypa Bo3ayxa B MockBe B nepBoi
nekape maa 2016 r.

25

20 e ——— A\,
- ~— L

AN

10 \_'___/

1 2 3 4 5 6 7 8 9 10
——MWH —— MAKC

Puc. 1.12. Ilpumep auarpammsbl I'pauk ¢ mapkepamu

Toueunsle muarpaMMbl C TJIAAKUMU KPUBBIMH MOJKHO HCIIOJIB30-
BaTh OJIsI TOCTPOeHUs rpad)KOB (PYHKIIUN, IIpeIBaPUTEJbHO 3aIIOJIHUB
OUAMa30H dYeeK 3HAUEHUSIMM apryMeHTa W COOTBETCTBYIOIIMMM 3Haue-
HuAMU QYyHKIUNA. MOKHO IOCTPOUTH Ha OAHOI AumarpamMMe rpadpuxu
OBYX (PYHKIUHA M HCIOJL30BATH HX MJIs NPUOJMIKEHHOTO pPeIleHUnsd
ypaBHEHUA.

Ipumep. Haiiném wma orpeske [0; 1,2] KopeHb ypaBHEHUA

cos(x) = \/; , TIOCTPOUB B TaOJHMUYHOM IIpoIieccope Trpauru (PyHKIUI,
COOTBETCTBYIOIIIUX JIEBOU U IIPAaBOU YacTAM paBeHcTBa. IJja arToro:

e 1) ucnonb3ysa craugaptable Gyakiuu COS m KOPEHD, nmoctpoum Tab-
JUIy 3HAUEHUN (PYHKIUHN IJd X, usMeHsiollerocs c¢ marom 0,1:

A B C D E F G H | J K L M N
1 x o| 01| 0,2 03| 04| 05| 06| 07| 08| 09 11 11 1,2
2 | cos(x) 1 1] 0,98|0,96| 0,92| 0,88| 0,83| 0,76| 0,7| 0,62| 0,54| 0,45| 0,36
3 | KopeHb(X) 0|0,32| 0,45| 0,55| 0,63| 0,71 0,77 | 0,84| 0,89| 0,95 11105 1.1
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PelwueHune ypaBHeHus
1,2

- ~_
012 //

1 2 3 4 5 6 7 8 9 10 11 12 13

—— COS(X) —— KOpEeHb(X)
Puc. 1.13. I'paduru pyHKIMII

2) mo sHauveHusaM auanaszoHa B2:N3 mocrpoum rpaduku GYHKIUHA
COS(x) u KOPEHB(x) (puc. 1.13);

3) saMeHMM HOMepa TOUYeK, IIPOCTABJIEHHbIE IO TOPU3OHTAJIBHOU OCH,
Ha 3HAUEeHWUs apryMeHTa X paccMaTpuBaeMbiX (GyHKIui. laa sto-
ro BBI30BEM KOHTEKCTHOE MEHIO IOPM30HTAaJBHOHM OCHU U BbIOepeM
nyHKT Beiopare manubie. IlosBurcsa okHO BbsIOOp MCTOUHMKA HaH-
HBIX (puc. 1.14).

B orkpuIBIIEMCSA OKHe HAa*KMEM HA KHONKY M3MeHEeHUs Iogmuceit
TOPUBOHTAJIBHON OCH U BbIOEpEM AMANa30H CO 3HAUEHUAMU apry-
menTa (puc. 1.15).

BIGOP NCTOYHMKA AaHHbLIX 2l
[vana3oH AaHHbIX ANS AMarpammel: | =Muct4!I$A$2:$N$3 ﬁ
- I N
& Crpoka/cTonbe | =
J. L E : . E 7
BnemeHTbl iereHabl (paabl) lMoAnucy ropu3oHTanbHO ocK (KaTeropum)

171 Do6aeuTb r_,tm:smeHMTb < Ypanute 4w r,' MN3meHnTb

I»

W cos(x)
W kopeHb(Xx)

ARAAA
(S, NI UR RN

57
CKpbITbIe U NyCTble AYENKM | OK l OTmeHa I

Puc. 1.14. OxzHo BbI00Op HCTOYHHMKA JAHHBIX
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[ Noanneaoon N I &

[unanasoH nognucen ocu:
[=nncra1$B$1:3N1 B =001020..

| OK I OTtmeHa |

Puc. 1.15. Okuo Ilomnucu ocu

ITocie pemaxTupoBanHusa (COBMEINEHHUS) TOUKHU IIepecedeHus oceit
1 J00aBJIeHUS BEPTUKAJBHBIX JUHUN CEeTKU rpadur mpuodpereT
BUJ[, IpeICTaBJIeHHbI!I Ha pucyHKe 1.16.

PelwueHue ypaBHeHUs
1,2
1,0
0,8
0,6
0,4
0,2
0
o o1t 02 03 04 05 06 07 08 09 10 1,1 12
—— CO0S(X) —— KOpeHb(X)

Puc. 1.16. I'paduk mocie pemaKTHUPOBAHUS

B pesyiabsrare mocrpoeHusa rpaduKoB (PYHKIMI BUAHO, UTO KOPEHb
ypaBHeHHus IpudbausutTeabHo paBeH 0,64.

ITocTpoeHHYIO auUarpaMMy MOXKHO PeJaKTHPOBATH:
® U3MEHSATH CII0CO0 (hopMUPOBAHUA PAfA AAHHBIX: U3 JAHHBIX CTPO-
KM WJIM M3 JAHHBIX CTOJIOIA;
® U3MEHATH AUAINA30H AYeeK, II0 KOTOPBIM CTPOUTCA AUArpaMMa;
® U3MEHATH TUI, BUJA WUJIN MaKeT JuarpaMMbl;
® BCTaBJATH, IIepeMeliaTh, yIaJsaTh WU WU3MEHSATh Has3BaHMWe aua-
rpaMMBbl, JeTeHIbl, MOAMUCeH MAaHHBIX;
°® U3MEHATHh OTOOpaKeHUe Ooceil W JMHUU CeTKU U IpP.
ITocTpoeHHyI0 AMarpaMMy MOMKHO (opmaTupoBaThb. Ilpu sTOoM
MOJKHO IIPUMEHUTh CTHJIeBoe (opMaTupoBaHUe cpa3y KO Bceil aua-
rpamMme, BOCIOJB30BABIINCHL OJHUM U3 CTHJIEH odopMmieHUA Ogua-
rpamMm. Kpome Toro, mo:xHO (opMaTHpPOBATHL OTAEeJbHBIE OOBHEKTHI
aAmarpaMMbl, KOTOPbIe IpPeABAapPUTEIbHO HANO BBIAEJIUTH.
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HexkoTopbie 00beKTHI quarpamMMbl, HAIIPUMED PAM, COCTOAT U3 He-
CKOJIbKUX dYacTeil. UToOBbI BBIJEJUTH TOJBKO OJHY YacTh, HAIIpPUMeEP
OTAEJNILHYIO TOUKY DdAfa, HeoOXOAWMO CHAadajla BBIJEJIUTL BeCh OOBEKT,
a 3aTeM BBIOpaATh HYYKHYIO €ro 4YacThb.

4.2. CopTMpOBKa AaHHbIX

HanHble B 2JIEKTPOHHOW TabauIile MOYKHO COPTHUPOBAThH, T. €. W3-
MEHATH HOPAMOK UX PACIOJOKEHHS B CTPOKaxX MJAM CToJbmax. B oT-
COPTHUPOBAHHBIX JaHHBIX Jierue Haﬁ’I‘I/I HeO6XO/II/IMBIe 3HAQUeHud, OCy-
IIIeCTBUTh MX aHaJIn3, BbBIABUTHL HMMeEIOIIIMeCd 3aKOHOMEPHOCTH M JP.

CopTupoBKa — 3TO yrnopsigoyeHMe OaHHbiXx B Tabnuue. 0

CopTupoBKa JaHHBIX MOMKET IIPOBOAUTHCA II0 BO3pacTaHWiO (OT
HaWMEHBIIIET0 K HamOOJIBIIIEMY) WJAW N0 yObIBaHWIO (OT HAMOOJIBIIIETO
K HamMenbIiliemy). B Microsoft Excel cooTBeTcTByIOIIIIIe MHCTPYMEHTHI
pasmerieHbl Ha BKJagke lamHbie B rpymie CopTupoBKa M (PUIBTP.

B Microsoft Excel copTupoBKa JaHHBIX IO BO3PACTAHUIO 3aKJIIO-
yaeTcsd B CJIENYIOIIEM:

® CHUMBOJIbI YIIOPANOUYMBAIOTCA B IOPAAKE pasMeNleHUA WX KOIOB B
xkomosoi Tabamuie Unicode;

® ypcja U AAThl YOOPANOUMBAIOTCA OT HAMMEHBIIIETO 3HAUYEHUA K
HauOOJBINIEMY U pPAacIojiaraloTCA NepeJ TEeKCTOBBIMU JaHHBIMU,
OPUUYEM CHAYaja pacmoJiaraloTCsa YMCJIa;

® TEKCTOBBIE [aHHBIE CHAaUajla yHOPAAOUYMBAIOTCA II0 WX IMIE€PBBIM

CUMBOJIAM; €CJU IIepPBble CHUMBOJIBI B TeKCTaxX COBIIAJW, TO OHU

YIIOPALOYUBAIOTCA II0 BTOPHIM CHMBOJIAM; TEKCTHI, B KOTOPBIX COB-

maju IepBble JBa CUMBOJIA, YHOPAAOUYUBAIOTCA II0 WX TPETBUM

CUMBOJIAM ¥ T. I.;

e joruueckoe 3Hauenue JIOJKD pasmelrjaercsa mnepen 3HaueHUEM

NCTUHA;

® mycThle AYEHKU BCErja pPacIiojiaraloTCA IIOCJIEJHUMMU.
ITpu copTHpoOBKe AAHHBIX IIO0 YOBLIBAHUIO IMOPAMOK PAaCIIOJOMKEHUS

6YI[0T OﬁpaTHbeI, 3a HCKJIIOUEeHUHEeM IIYCTBhIX sdAYeeK, KOTOPBbIE BcCerga
pacimoJjiararoTcsda IIOCJIeJHUMMU.

Janee npenctaBneHbl BBEOEHHbIE AaHHble (gmana3oH A1:A15) mn pe- @
3ynbTaTbl UX copTupoBku. Onpenenute, rOoe npeactaBfieHbl OaHHbIE,
OTCOPTUPOBAHHbLIE MO BO3pacTaHutio, roe — no ybbiBaHUD. O6bsACHUTE

rnoJlydeHHble pesynbTaThl.
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A B C
-11 UCTUHA
MeTpo3aBoack 1" NOXb
27.03.2017 | MeTpo3aBoack
11 25.02.2020 | MeTepbypr
1A 1A Mocksa
Mocksa Best Best
Mocksa 11A
Metepbypr Metepbypr 25.02.2020
MeTpo3aBoack 27.03.2017
-11 JIOXKb 11
NCTUHA VUCTUHA -1
JIOXb
25.02.2020
27.03.2017
Best

0N WN -
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CopTupoBKa B BBIJEJEHHOM CBSA3HOM [OuAalla30He sSYeeK 13 He-
CKOJIbKIX CTOJIOIIOB BBIMOJIHAETCA II0 JAaHHBIM II€PBOTO M3 BBIJEJIEH-
HBIX cTOJIOIOB. MHadye TroBOps, OaHHBIE BO BCeX APYTHUX CTOJOIIaxX
BBIJIEJIEHHOTO AUamnas3oHa sa4YeeK He COPTUPYIOTCA, a paccTaBIAOTCA
0 CTPOKAM 3JIEKTPOHHOII TaOJUIII B COOTBETCTBUU C IEePECTAHOBKOM
IaHHBIX IIEPBOrO CTOJOIIA.

Ecau ycraHOBUTHL Kypcop B OOHY M3 sYeeK CBA3HOIO Auamaso-
Ha U BOCIOJIB30BATHCSA MHCTPYMEHTOM COPTUPOBKHU, TO JaHHBLIE BCEro
CBSA3HOTO AualiasoHa OYyAyT OTCOPTHUPOBAHLI B BHIOPAHHOM IIOPSAAKE IIO
OAHHBIM TEKYII[ero CToJOIla 9TOro aualia3oHa.

Eciu mepen copTUpPOBKOM OaHHBIX BBIAEJIHUTH TOJBKO UACTh CBA3-
HOTO AMamnas3OoHa, TO IPU BLIZOBE MHCTPYMEHTA COPTUPOBKU OTKPOETCS
okHO OOHapy:KeHbI JaHHbIe BHE YKa3aHHOTO MUAIa3oHa. B aTOM OKHe
OpU HEeOOXOAMMOCTH MOJKHO PACHIMPUTL BLIOPAHHBIA AUAIIa30H AUeeK
IO BCEro CBASHOTO IHAIa30HA WU IIOATBEPAUTL TO, UTO COPTHUPOBATH
OaHHBIE CJIeAyeT TOJbKO B IIpelesiaX BBIJEJIeHU.

B mpomsBoJbHOM BBIZEJIEHHOM [OMala3oHe sueeK OTCOPTUPOBATH
OaHHBIE MOJKHO II0 3HAUEHMAM He OJHOT'0, a HEeCKOJLKMX CTOJIOI[OB
(10 HECKOJBbKHM YPOBHAM COPTUPOBKU). COPTHMPOBKA AAHHBIX II0 3HAa-
YeHUSM HECKOJIbKHX CTOJIOIIOB BBIMOJHAETCS TakK:

° cHauajla JaHHbIe COPTUPYIOTCS II0 3HAUEHUAM IIEPBOTO U3 BBI-

OpaHHBLIX CTOJIOIIOB;

® COPTHUPOBKA MAHHBLIX II0 3HAUEHUAM KaKIOIO0 CJEIVIOIero us3
BBIOPAHHBIX CTOJIOIIOB IPOMCXOAUT JIUIIL OJISI TeX CTPOK 3JIeK-
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TPOHHOM TabJUIlbI, B KOTOPBIX 3HAUEHUSA BO BCEX MNPEIBIIYIIUX

BBIOPAHHBIX [JIsI COPTUPOBKHU CTOJIOIIAX COBIAIAIOT.

VpoBHM Takoil COPTUPOBKH U €€ MOPAJOK 3aJaloTcsd B OKHe
CoprupoBka ([danubie — CoptupoBrka um ¢uastp — Copruposra). Ha
pucyuke 1.17 mpuBemeHbl BBEAEHHBIE NaHHBLIE M PE3YyJbTAT UX COPTH-
POBKM IIO0 BHAUEHUAM ABYX CTOJIOIIOB, & COOTBETCTBYIOIIVE HACTPOUKU
oxkHa CopTupoBKa TpuBeJeHBbI Ha pucyHke 1.18.

B oxue CoprupoBKa MOYKHO:

* yKasaThb TpebyeMble YPOBHU COPTUPOBKU;
* yaaauTh JI000H ypPOBEHbH COPTUPOBKU M3 CIHCKA AJA COPTUPOBKH;
® IIepeMeCcTHUThb JII000H YypPOBEHb COPTHUPOBKM BBIIIE WM HU)KE B CIU-

CKe [JIsI COPTUPOBKM;

® 3amaTh TpebyeMble PEKUMbI COPTUPOBKMU.

B sTOM Ke OKHe MOKHO YCTAaHOBUTL IIapaMeTpPhl COPTHUPOBKU
(kHonka IlapameTpsl...): COPTHUPOBATh IO CTOJIOIAM (IO YMOJIYAHUIO)
WJIN II0 CTPOKAaM; COPTUPOBAThH 0e3 ydéra perucrtpa (IO YMOJJIUAHUIO)
UJIU C YUYETOM PerumcTpa.

A B c D E F G

1 | ®damunusa | Uma Knacc damunua | Uma Knacc

2 | BaceukuH |[Ouma 10 BaceukuH | HOpa 5

3 | WVBaHoB Cawa 9 ViBaHOB MeTa 5

4 | TeTpos Kons " Cwupopos | leHuc 5

5 Cwupgopos |[eHuc 10 MetpoB PycnaH 6

6 | BaceukuH | AHgpew 8 BaceukuH | AHgpen 8

7 | NBaHoB AHppew 11 VBaHoB Cawa 9

8 | MNetpoB PycnaH 6 BaceuknH |[duma 10

9 Cwpopos |[eHuc 5 VMBaHoBa |WpwuHa 10

10 ' BaceukuH |HOpa 5 Cwupopos | leHuc 10

11 | iBaHOB Metsa 5 MBaHoB AHppen "

12 | MBaHoBa | VpuHa 10 MeTpoB Kons 1

Puc. 1.17. IIlpumep COPTHUPOBKH II0 3HAUEHUAM ABYX CTOJIOIIOB
CopTupoBka

_ %1 [06aBTb YPOBEHb | X Ypanuts ypoBeHb |+ KonuposaTb YPOBEHb || 4 | ¥ | MNapameTpebl [¥] Mou
CronbeL, CopTtupoBka Mopspok
CoptuposaTtb no, Knacc v | ' 3nauerns |w | Mo Bo3pacTtanuio
3atem no {damunns | 3nauerus v OrApoA

Puc. 1.18. ®parment okna CopTupoBKa
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4.3. OunbTpauus AaHHbIX

Eme omzmum wmHCTpyMeHTOM 3(G@(EeKTUBHOTO aHaJam3a MJaHHBIX B
SJIEKTPOHHBIX TabJUIaX SABJSETCA (PUIbLTPAIUA.

0 dunbrpaumsa — 9T0 BbIGOP B SMEKTPOHHON Tabnumue OaHHbIX, COOTBET-
CTBYIOLLMX OMPEeaenEéHHbIM YCIOBUSAM.

Onepanusa GuabTpanuu, B OTJIUYNE OT OIEPAIMU COPTUPOBKU, HE
MeHAET MOPALOK CTPOK. B oTMUIBTPOBAHHOM CIHCKE OTOOpasKaroTcA
TOJBKO CTPOKHU, OTBEUAIOIINE YCJIOBUAM OTOOPA JAHHBIX, & OCTAJIbHBIE
CTPOKMW BPEMEHHO CKPBIBAIOTCSH.

Ecimn ycTaHOBUTHL TaOGJIUUYHBIE KYpPCOP B IIPOW3BOJBHYIO AUYEHKY
3aMOJTHEHHOTO JMaHHBIMU guana3oHa (IPUYEM HEKOTOPhIE AUYEUKU STOTO
auarmasoHa MOTYT OBITh HYCTBIMHM) U BBIBBATH WHCTPYMEHT OUIBTP
(danupie — CopTupoBka u ¢(puabTp — PuUIABTP), TO OKOJIO TIPaABOI
TPAHUIBI KAXKAOU AYENKU MEePBOA CTPOKUW BTOr0 AWAaNa30Ha IOABATCS
KHOIIKM OTKPBITUSA CINCKOB, B KOTOPBIX HAXOMSITCS:

KOMaHIbl COPTUPOBKM [NaHHBIX II0 3HAUEHUSAM JAHHOTO CTOJIOIA;

KoMaHAa PuasTp mo LBeTy;

komaHga CHaTh uiasTp C;

KOMaHZa OTKPBITUSA MEHI0 KOMAaHJ /MAJA YCTAHOBKU YCJIOBUH

(puasTpanmum:

— YucJ0Bble (PUIABTPHI (eCaU B CTOJIOIE UMCJIOBBLIE NAaHHBIE);

— TeKCTOBBbIe (PUILTPHI (€CaM B CTOJIOIE TEKCTOBBLIE JAAHHBIE);

— GuabTpHI Mo gaTe (ecau B CTOJOIE TaThI).

Pesyabrarel BhIOOpPaA € ITOMOMIBIO

. [ B L c __ duirbTpanuu u3 CIIHICKa (cMm.

1 @amun |~ |Vws |~ |Knacc |7 puc. 1.17) Bcex yuenumkoB 11 Kiacca

Metpos  |Kons 11 mpencTaBJeHbl Ha pucyHke 1.19.

VBaHoB  |Angpeii 11 OThuILbTPOBAaHHYIO TAOJIUITY MOMK-
HO pPeJaKTHUPOBaTh, (opMaTHUPOBATH,

Puc. 1.19. IIpumep ©GuUIBT- BBIBOAUTH HA IedaTb. [ HEE MOMK-

panuu C IIOMOIIBIO HYHCIOBOTO  po co3gaBaTh AuarpaMMBbl, He HU3Me-

¢uipTpa HAA TIOPSAJOK CTPOK U He IlepeMe-

masa ux.

4.4. YcnoBHoe dopmaTupoBaHue

Emé oguumM crocoboM BbIOOpa B TaOJIMIlE HAHHBIX, YIOBJIETBOPSIIO-
IUX OIMPENeJEHHBIM YCJIOBUAM, SABJISAETCS TaK HA3bIBaeMOe YCJIOBHOE
dopmMaTupoBaHUE.
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YcnoBHoe dopmaTMpoBaHMe aBTOMATUYECKU U3MeEHSAET dopmaTr s4yenkun 0
Ha 3afaHHbli, eCnn Oas 3Ha4YEeHUsa B OAHHOW siYelke BbIMNOJSIHAETCS onpe-
OEeNéHHoe ycroBue.

Hna ycTaHOBKU yCJIOBHOTO (DOPMATUPOBAHUSA HEOOXOLMMO:

1) BuIAEIUTh HYXKHBIA AUAa30H sSUeeK;

2) BBIBBATh MHCTPYMEHT ¥ ciaoBHoe (opmarupoBanue (I'maBmas —
Ctunu — YciaoBHoe GopMaTHpPOBaHUE);

3) BBIOpPaTh B CIIMCKe KHOOKHU ¥ CJOBHOE (hopMAaTHpPOBaHUE HEOOXOM-
mbiii Tun npaBua (IIpaBuia BoigenaeHusa siueek, IlpaBmia orbopa
OepBBIX W TOCJIefHUX 3HaueHUl, I'mcrorpammsbi, I[BeToBBIE IITKA-
Jabl, Habopbl 3HAYKOB);

4) B cOMCKe TPaBUJ YKa3aHHOTO TUIA BLIOPATh HYKHOE IIPABUJIO;

5) B OTKPBIBIIIEMCA OKHE 3aJIaTh YCJIOBHME M BBIOPATh M3 CHHCKa (pop-
MaTOB TOT, KOTOPBLIN OyJeT yCTaHOBJIEH;

6) saBepmiuTh omepanuio imeaukom mo kKHomke OK.

PesynbraT mpuMeHeHUs OIlepaliuy YCJIOBHOTO (POPMATHUPOBAHUSA K
nuamnasony C2:C12 cnucka yueHUKOB (cM. puc. 1.17) mpexacraBiieH Ha
pucynke 1.20 (tun npasus — IIpaBuiaa BbIgesIeHUS AYEEK; yCJIOBUE
BeiOOpa — bBoasme 8; popmar — 3enéHasa 3aJUBKA U TEMHO-3eJé-
HbIII Teker (puc. 1.21)).

| A B | C

. 1 ®amunus Nms Knacc
2 |BaceukuH Ounma 10
3 VBaHoB Cawa 9
4 |MeTpos. Kons 11
5 |Cupgopos Lexnc 10
6 |BaceukuH Angpen 8
7 |VBaHOB Angpen 1
8 |Metpos PycnaH 6
9 Cupopos [Hennc 5
10 |BaceukuH HOpa 5
11 VBaHoB MeTs 5
12 VBaHoBa VpuHa 10

Puc. 1.20. IIpumep ycioBHOrO (hOPMATHPOBAHUS

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



Maea 1. O6pa6oTtka uHpopmauum B IT

GornbLue 7 HR

®dopmaTupoBaTthb si4enku, kotopble BOJIbLLE:

8 £8: ¢ : 3eneHas 3anuBKa U TEMHO-3€MEHbIN TEKCT
==} :

Puc. 1.21. Ilpumep ycioBHOTO (POPMATHUPOBAHUS

B oramume or ¢mabTpanmuu ycaoBHOe (opMaTHPOBaHUWE HE CKPBI-
BaeT AYEeWKU CO 3HAUYEHUAMU, He YIOBJIETBODAIOIIUMU OIIPeneJéHHO-
MYy YCJOBHIO, & JIUIIb BBIZEJIAET 3aJaHHBIM 00pasoM Te AYelKU, AJIA
3HAUYEeHUU KOTOPBHIX YyCJIOBHUE BBIMOJHSAETCH.

4.5. NopOop napameTpa

Ecam maBecTHBI mapamMeTpbl (MCXOAHBIE AaHHBIE) M (GopMyJia, MO
KOTOPOIl OHM [OOJIXKHBI OBITH ITPeo0pasoBaHBI, TO ITOJIL30BATEJIb BBO-
OUT WX B AYEUKU DBJIEKTPOHHON TAOJUIBI W IIOJIydaeT HEKOTOPBIHA
pesyabrar. B 5JeKTPOHHBIX TabJMUIaX €CTb WM obOpaTHas BO3MOMK-
HOCTh: IOmOOpaTh TaKue IapaMeTpbl, KOTOpPbIe IIPU ITOACTAHOBKE
uX B m3BecTHYIO (GopmMyay OyAyT IPUBOAUTH K JKeJaeMOMYy 3apaHee
usBecTHoMy pesyiabrary. B Microsoft Excel sTo Mo:KHO chesaTh ¢
HOMOIIIBI0O OJHOM M3 (PYHKIUU CIEIUaJbHOTIO MHCTPyMeHTa AHaJmau3
«4TO-eCIIN».

PaccMoTpuM 3Ty BO3MOKHOCTH Ha IIPUMEpPE PEIIeHus KBaAPaTHOTO
ypaBHenus x2 — 5x + 6 = 0.

e Ham msBecTHa (opmyna Ans BelumcieHuit (x2 — 5x + 6) u sxema-
embrii pesysbrar (0). BHecéMm aTy mH@OpPMAIIUIO B AYEHKU TaOJIMITHI:

A B
1 X 0
2 F(x) =B1/2-5*B1+6

ITpu momGope mapamerpa B Microsoft Excel mcmonnsyetrcs utepa-
IUOHHBIN (IIUKJINYECKUii) mpoiecc. KomuecTBO mTepanuii 1 TOUHOCTH
BBIUMCJIEHUH MOYKHO yCTAaHOBUTHL B OKHe Ilapamerpsr Excel (Paiitn —
ITapamerpsr — Popmyast — IlapamMeTrpsl BBIUMCIEHU).

BeisoBem okHO moabopa mapamerpa ([JlaHHbIe — AHAJU3 «4TO-
ecaiu» — Ilombop mapamerpa) W B3aloJHHUM B HEM II0JA BBOJA
(puc. 1.22).
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Mon6op napameTtpa

YCTaHOBUTb B A4eEliKe: $B%2 25

3HayeHue: IO—I
WN3meHss 3HaueHune suerikn: | $B$1 .

OTmeHa

Puc. 1.22. Oxkuo ITogGop mapamertpa

Huske mpezcTaBieH pesyJbTaT HOAOOpa Iapamerpa:

A B
1 X 2
2 F(x) 0

ITonyuen omuH wu3 [ABYX KOpHeHl KBaApaTHOTO YypPaBHEHUS.
HWucrpymenT mogbopa ImapamMeTpa yCTPOEH TaK, YTO OH BO3BpaIlaeT
OIHO pellleHHne, MPUYEM TO, KOTOpoe OJIMiKe K HavyaJbHOMY 3HAYEHUIO.
HamomMuuM, 4uTO MBI B KauecTBe HAUYAJHLHOI'O 3HAUEHUS I[apaMerpa
npuaaau x = 0.

CamOoCTOATENBHO MO3KCNEPUMEHTUPYNTE C APYrMMW HayasibHbIMU 3Ha-
YeHUsIMX NapameTpa U HanguTe BTOPOM KOPEHb KBAApaTHOro ypaBHe- —
HUS.

CAMOE T[J1IABHOE

IIpoBoguTh aHanM3 GOJILIIIONO KOJMUYECTBA UYMCJOBBIX NAHHBIX 3HA-
YUTEJBHO Jierde, ecJii M300pasuTh uX rpapuuecku (BU3yaaIu3UpPOBATh).
s rpaguuecKoro mpeacTaBJI€HUS UYUCJIOBBIX HJAHHBIX MCIIOJIb3YIOTCS
IuarpaMMBbl.

Tabmununble IIPOIECCOPHI ITO3BOJIAIT CTPOUTHL T'MCTOTPAMMBbI, JIU-
HeliuaTble AuarpaMMbl, KPyroBble AuarpaMMbl, rpapuKu, IrarpaMMbI
¢ obJjlacTAMM, MOBEPXHOCTHBIE AHMArpaMMbl, JIEIIECTKOBbI€ AUATPAMMbI
u 1p.

B mumarpamme J1060ro THUIIA MOMKHO BBIZEJNUTDH CIAEAYIOINE O00BeK-
ThI: 00JIACTH AUATPaMMbl, Has3BaHHe AUArpPaMMbI, O0JIACTH IIOCTPOEHUS
IuarpaMMbl, OCh KaTeropuii, OCh 3HAUEHUU, Ha3BaHUSA OCEH, PAIbI
IaHHBIX, JEreHOy.
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ITocTpoeHHYI0O AuarpaMmMy MOKHO PeZaKTUpPOBATh U (hopMaTUpO-
BaTh.

HduarpamMmbl, co3zaBaeMble B 3JEKTPOHHBIX Ta0MuIlax, AUHAMU-
YyecKUe — IIPU PeJaKTUPOBAHWM [OaHHBIX B Tabjulle pasMepbl WJIU
KoJimyecTBO (puryp, o603HAUAIOIIUX BTU NaHHBIE, aBTOMAaTUYECKH W3-
MEeHAITCA.

JlaHHBbIe B SJIEKTPOHHOW TaOJHIle MOYKHO COPTHUPOBAThH, T. €. MU3-
MEHATHh NOPANOK UX PACIOJIOKEHUA B CTPOKaxX MJIM CTOJIOImax. B or-
COPTUPOBAHHBLIX MaHHBIX Jierde HAUTM HEOOXOAMMBble 3HAUEHUS, OCY-
IIECTBUTh WX aHAJIMW3, BBIABUTH HMMeEIOIMEcd 3aKOHOMEPHOCTH U Ap.

Emé omumM wmHCTpyMeHTOM B3(M@OEKTUBHOTO aHaIM3a [TaHHBIX B
SJIEKTPOHHBIX Ta0AUIAax dABIAeTCA (GUILTPALNUS, II03BOJIAIONIAS U3
MHOTOUHMCJEHHBIX JaHHBIX OTOOpaTh TOJBKO Te, KOTOPBIE COOTBETCT-
BYIOT 3alaHHBIM ycuoBuAM. Omepanusa (GuUiIbTpamuu, B OTJIWYUE OT
omepanuy COPTHUPOBKU, He MeHSeT IIOPALOK CTPOK. B orduabTrpoBan-
HOM CIIICKe OTOOpa’KaroTcsA TOJIBKO CTPOKM, OTBEYaIoIye YCJIOBUAM
orbopa IAaHHBIX, & OCTAJbHBIE CTPOKUW BPEMEHHO CKPBLIBAIOTCH.

YcnoBHOe (QopmMaTupoBaHUEe aBTOMATHUYECKU H3MeHseT @dopMar
AYeNKY Ha B3aJaHHBIA, e€CcJId [MJId 3HAYEeHUSA B JaHHOU AdYelKe BBI-
HOJIHAETCS OIpeAes€HHOe ycaoBue. B oramume oT GQuasTpamumn
ycaoBHOe (opMaTHpPOBaHME He CKDPBIBAET AYEHKU CO 3HAYEHUAMU,
He YIOBJIETBOPAMIIUMU OIIPENEJEHHOMY YCJIOBUIO, a JIUIIHb BBIIEJIAET
3aJaHHBIM 00pa3oM Te AYeHKU, A 3HAUEHUN KOTOPBIX YCJIOBUE
BBIIOJHAETCA.

Hns anannsa TaHHBIX MOJKET OBITHL IIOJIe3HA MMEIOIIAACA B DJIEKT-
POHHBIX TabJMIIaX BO3MOYKHOCTH IIOZOOpATH TaKMe IapaMeTpPhbl, KOTO-
pble TIpU TIOCTAHOBKE MX B M3BECTHYIO (POPMYJy OYAYT IPUBOAUTH K
JKeJaeMOMy 3apaHee M3BECTHOMY pe3yJbTary.

Bonpocbl u 3apaHua

1. lna dyero mpegHAa3HAUYeHbI nuarpamMmbl? Kakoil amanms dYwucio-
BBIX AJaHHBIX MOJMKHO BBIIIOJTHUTH C HUX HOMOH_U:IO?

2. HaszoBuTe OCHOBHBIE TUINBI OHUAarpaMM, KOTOpPbIe MOTYT OBITH IIO-
CTPOEHBI B JJIEKTPOHHBIX TaOJUIIAX.

3. HazoBuTe OCHOBHBIE O0'BEKTHI AMATrpaMM M MX CBOMCTBA.

4. Onuinure BUALI ructorpamMm. s uyero mpegHasHaAUeH KayKIbIi
U3 5TUX BUIOB?

5. ns1 uero mpegHasHAUYEHBI KPYTroBble AUATPAMMBI?
6. [lna gyero mpemHasHaueHbl rpadurm?
7. IlepeuncanTe OCHOBHBIE ONIEpPAIlVU PEIAKTUPOBAHUS NUATPDAMM.
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8. IlepeuncauTe OCHOBHBIE omepanuu (POopMATUPOBAHUS AUATPAMM.

9. ITo mpezncTaBJIeHHON HUKe WHMOPMAIIUU COCTaBbTe TAOJIHWILy pac-
mpeesieHus CYIIX ¥ BOABI HA IOBEPXHOCTH 3€MHOI'O Ifapa.

Mnowanpb nosepxHocTn 3emnn — 510 072 TbiC. KB. KM, B TOM 4ucne
nnowaap cywm — 148 940 Thic. KB. KM (29,2%), naowanb BOAHON MO-
BepxHoCcTM — 361 132 Thic. kB. KM (70,8%). lMNMpu aToM cywa 6onbluen
yactblo nexut B CeBepHOM nonywapuu, a BOAHAs MNOBEPXHOCTb —
HaobopoT, B lOxHOM. B CeBepHOM nonylliapuy BOAHAS MNOBEPXHOCTb
3aHuMaeT 61%, a noBepxHoCTb cywn — 39%; pns KOxHoro nonywa-
pusa 3T CcooTHoweHusa TakoBbl: 81% Bogbl 1 19% cywu.

Ilo maHHBIM IIOJyYeHHOIN TabOJUILI IIOCTPOITE CJEAYIOIUe Aua-
rpaMMBbI:
1) rucTorpaMMy C TPYHOUPOBKOIL;
2) rucTorpaMmy C HaKOIIJIeHUEeM;
3) HOPMUPOBAHHYIO THUCTOTPAMMY C HAKOILIEHUEM;
4) 00 BEMHYIO THUCTOTPAMMY C HAKOIJIEHUEM;
5) KpyroByio;
6) TuHeYaTy0 C TPYIIUPOBKOI.
10. Tag (pparMeHT 5/IeKTPOHHON TaOJIMIILI: 0

4| A B C
12 1
2 | =C1-B1*4 |=(B1+C1)/A1 | =C1-4

Kakxoe 1mesoe umcjo moOJKHO OBITH 3ammcano B gueiike Cl, uro-
ObI IIOCJIe BBINOJIHEHMSI BBIUMCJIEHHI JauarpaMmMa, IIOCTPOEHHAaSA
oo 3HaueHuMAM auamnazona saueex A2:C2, cooTBeTCTBOBAjla pPU-
CYHKY?

11. Mo)XKHO JU TIOCTPOUTH KPYTrOBble AUMATPAMMBI AJA NaHHBIX, CO-
Iep:KaluxX oOTpullaTeabHble umcaa? IlogkpemmTe CBOM OTBET
OpuMepaMu.

12. B tabamuHOM IIpolieccope mOCTpoiiTe rpaduk (QPyHKIUU Y= 5
1
Ha oTpeske [-2; 2] ¢ marom 0,2. X+

13. B TabimuHOM IIpoIlecCcOpe Ha OMHOM AumarpaMme IIOCTPOITe Ipa-
duru TpEx (GyHKRUUI y = sinx, y = 2sinx, y = sin2x Ha oTpe3Ke

DD

T
[-27; 2n] ¢ marom 3"
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e 14. Ha wunrepBane [-1; 1] ¢ marom 0,1 pemure rpauyuecKku cucTe-
My YPaBHEHMUI:

y=2x+T7;
y=2x2+9.

15. Yrto Ha3BIBAIOT COPTUPOBKOM? [l yero oHa MCHOJb3YyeTCs?

16. ChopmynupyiiTe IIpaBuUjia, OIPENEJSIOIe MMOPAJOK COPTHUPOBKU
OaHHBIX PAa3HBIX TUIOB II0 YOBIBAHUIO.

17. Kakoii IMOpALOK COPTUPOBKM MOJKHO 3aIaTh AJIs UHCJIOBBIX IaH-
HBIX? {711 TeKCTOBBIX NAHHBIX?

18. Yro maswiBawT (puabrpanueir? Iasa yero oHa MCHOJIb3yeTcs?

19. CpaBHHUTE Omepanmuy COPTUPOBKM U (uabTpamuu. UTo y HUX 006-
miero? Yem OHU pasaInUaAIOTCA?

e 20. Ucmosnb3yss BO3MOJKHOCTH IIOA0Opa mapaMeTpa, PeIruTe KBajapar-
Hoe ypaBHeHUe x2 + 2x — 15 = 0.

JononHutenbHble Matepuanbl K flaBe CMOTPUTE B aBTOPCKOWM MacTep-
CKOM.
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AJITOPUTMbl U 3JIEMEHTDI
NMPOrPAMMUPOBAHUSA

HpeI[HOJIO?RI/IM, IIepegq BaMM IIOCTaBJIeHa 3ajgava, OJid PelneHund

KOTOpPO#I HeoOXOAMMO HAaIlMcaTh mporpaMmy. M3 Kypca mHGOPMaTHKU
OCHOBHOM IIIKOJIBI BAM M3BECTHO, UTO PeIlleHHe 3aJauyu MMeeT OIIpe-
IOeJEHHbIe STallbl.

1.

IlocranoBka 3amauu. HeoOGxoammo ompezesiuTh MCXOAHBbIE TaHHBbIE
(uTo momaéTrcsa «HA BXOHA») W TpeOyeMble Pe3yJabTaTbl (UTO CJIELY-
eT IOJYUYHUTh «Ha BBIXOJE»), YKasaThb CBA3U MEXKIy KCXOTHBIMU
IaHHBIMU U pPe3yJIbTaTaMU.

dopmanusanusa. Ha sTom srame ompepnesnsercsa KJiacC, K KOTOPO-
My TPUHAIJIECKUT 3aJada, CBABU MEXKAY HUCXOAHBIMU MaHHBIMU U
pe3yabTaTaMM 3alUCHIBAIOTCA C IOMOIIBI0 MaTeMaTUYECKUX COOT-
HOIIIEHUN.

Br100op MeToma pellieHMs U pa3padoTKa ajJropurMa. OTO OOUH U3
BasKHEUWIIMX 9TAOB PeIleHus 3aJauud; OT MNPaBUIBHOCTU BBIOO-
pa meroma 3aBucuT d(h(EKTHUBHOCTL aJTOPUTMAa, OIMPeNesIsroInas
OBICTPOAEMCTBUE IPOrPaMMbl M pas3Mep HEOOXOZUMOM IJis €€ BBI-
HOJIHEHUST MaMSATHU.

CocraBieHue MpoOrpaMMbl (3alKCh aJITOPUTMAa Ha A3BIKE IIPOrpaM-
MHUPOBaHUA) U €€ BBOJ B IIaMATh KoMIibloTepa. Ceiiuac aToT sTam
OPUHATO HA3bIBATh KOIMPOBAHUEM.

Ornagka mporpammbl. Co3fmaHHAsA HporpaMMa MOJKET comep:KaTh
OmIMOKU, OOIIYIIEeHHbIe KaK B IIpollecce KOAMPOBaHUSA, TaK U Ha
JIIO00OM U3 IMpPeAbIAyIuX 3TamoB. OIIMOKM MOTYT OBITH BBISBJIEHBI
B IIPOIleCCe€ TEeCTHUPOBAHUSA — BBINOJHEHNS IPOrpaMMBbI C 3apaHee
OOATOTOBJIEHHBIMU HA0OpPaMU WMCXOAHBIX MaHHBIX, I KOTOPBIX
M3BECTEeH pPe3yabTar.

Beruncienue m 06padoTKa pe3yJabTATOB.
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3amaum, KOTOpble MBI OyJeM paccMaTpUBaTh B JAHHOW TrJaBe, MI0-
CTATOUYHO UYETKO ITOCTaBJeHBI M (hopMain3oBaubl. OCHOBHOE BHUMAaHNE
OpU UX PEIIeHUuW MBI OyJeM yIeasaThb sramaMm 3—6.

§ 5

OCHOBHblIe cBepeHuda 00 anropurTmax

5.1. NoHaTue anroputma. CBomcTtBa anropmtmMa

Kaxxawelii m3 Hac e)XeoJHEBHO peIlaeT 3aJaud Pas3jJUYHON CJIOMKHO-
CTU: KaK ObIcTpee mo0OpaTbCs B INTKOJY WJIM Ha pabOTy B YCIOBUSIX
HeJoCTaTKa BpeMeHU, B KaKOM ITOPSAKe BBITIOJHUTL Jejia, HaMeUueHHbIe
HA TeKYIIUH MeHb, U T. A. HeKoTopble 3aauyd HACTOJIBbKO CJIOKHBI, UTO
TPeOYIOT AJUTEIHHBIX PAa3MBINLICHUN A HAXO0XKJIeHUs perreHus (Ko-
TOpOe MHOTAA TaK WM He ymaérca HanTum). [[pyrue 3amauu MbI pelliaem
aBTOMAaTHU4YeCKH, T. K. BBIIIOJIHAEM MNX € KeJHE€BHO Ha IIPOTAMEeHMWM MHO-
TuX JieT (BBIKJIIOUUTH 3BEHAMNINN OYAUIBLHUK; IIOYNCTUTH yTPOM 3YObI;
BCKUIIATUTL BOAY B qaﬁHHKe; IIO3BBOHUTH APYTYy IIO TeJIe(l)OHy; OTKPBITH
WJIN 3aKPBITh BXOAHYIO ABEPb KJOUOM). B OOJBIIIMHCTBE CJIyYaeB B
peleHny KasKIOM 3aJaul MOKHO BBIJEJUTH OTAEJIbHBIE IIaru.

IIpumep 1. Pemrenue 3aaun «3aKPBHITh BXOAHYIO JBEPH KJIIOUOM»

OpeamnoJiaraeT BBITIOJHEHNE CJAeNVIONINX IIaros.
1. BcTaBuTh KJII0UY B 3aMOYHYIO CKBaKUHY.
2. IloBepHYTh KJI0OYW HECKOJbKO pas Ha 180 rpamycoB mpoTus(IIo)

YyacoBOii cTpeskwu(e).

3. BBIHYTh KJIIOU M3 3aMOYHON CKBaKWHBI.

ITocnenoBaTeIbHOCTD IIATOB, IPUBEAEHHASA B IpuMepe 1, ABJIAeTCA
aJITOPUTMOM peIIeHuA 3aJaul «3aKPbITh BXOAHYIO IBEPH KJIOUOM».
Wcnonuurens sToro anropurmMa — uYeaoBeK. OO0BEKTHI 3TOTO AJITOPUT-
Ma — KJIOY, IBEepb.

His pemieHus Jio0o#i 3amaym HAAO 3HATH, YTO JAaHO M YTO CJie-
OyeT IOJYyYHUThb, T. €. y 3aJadyu eCTh MCXOAHble maHHble (00BLEKThI) U
MCKOMBIil pesyJsabTar. [Jid moJydyeHusa pe3yJabTaToOB HEOOXOAWMO 3HATH
croco0 pellleHMsA 3ajjaud — paciojaraTh aJrOPUTMOM.

N3 xypca mHGOPMATHUKY OCHOBHOI IITKOJBI BAM M3BECTHBLI TOHS-
TUS aJTOPUTMa W KMCHOJIHUTEI.

McnonHutens anropytMa — 3TO CyObLEKT MU YCTPOWCTBO, CMOCOOHbIE
MpaBUIbHO WHTEPMPETMPOBATb OMNUCAHWE anlropMtMa U BbIMOJHUTL CO-
Oepxawmunca B HEM nepeyeHb OEeNCTBUN.
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Wcnonaurenn ObIBAIOT ABYX THUIIOB: (popMasibHbIe U He(hopMaJib-
Hble. [lajiee MBI OyAeM TOBOPUTHL NPEUMMYIIIECTBEHHO O (OpMaJbHBIX
WA «HEPa3MBIILIAIINX» WCHOJHUTEIAX. POpMaTIbHBIN UCHOJHUTEIb
He Pa3MBIILIAEeT HaJ BBINOJHAEMBIMM KOMAaHIaMU, a CTPOTO CJIEAYET
IOMIAarOBBIM HMHCTPYKIUAM ajiroputma. OmgHy U Ty Ke KomMaHnay (dop-
MaJIbHBIN HCIOJHUTEJb BCErJa BBINOJHAET OAMHAKOBO. 3a AeliCTBUA
dopMaIbHOTO HCIOJHUTEJIS OTBeYaeT YHPABJIAIOINUN UM OO0BEKT.

ANropuTM — 3TO TOYHAsA KOHEYHas cUcTemMa npennucaHuvuin, onpenensito- 0
as cogepxxaHme 1M nopsaok OENCTBUIA UCMONHUTENS Hah HEKOTOPbIMU
obbekTaMn (MCXOOAHBIMU N MPOMEXYTOYHBIMU OAaHHLIMWU) AN NOJSyYeHUs
(nocne KOHeYHOro 4ymcna waroB) MCKOMOIo pesysibTaTa.

IIpuBenénHoe ompenesieHrie He SBJSETCA OMNpeesieHeM B CTPOTOM
CMBICJIE DTOT'O CJIOBA, 9TO — OIMCAHWE MOHATUS aJTOPUTMAa, PaCKPBI-
Barolriee ero cymniHoctb. OHO He ABAsAeTcA (POPMAIBLHBIM, IIOTOMY UTO
B HEM HCIIOJIB3YIOTCSA TaKuUe HEYTOUHseMble HMOHATUI, KaK «CHUCTeMa
MpeanucaHuii», «IefiCTBUS WUCIOJHUTEIA», «00BEKT».

Ilouarue ajaropurma, saBJAIONIeecd (PyHIAMEHTAJIbHBIM HTOHATHIEM
MaTeMaTuKmu un I/IH(I)OpMaTI/IKI/I, BO3HUKJIO 3a40JII'O OO0 IIOABJIEHUSA BBbI-
YUCJIUTEJbHBIX MAIIIWH.

HepBOHa‘IaJII:HO IIoa CJIOBOM «aJITOPUTM» IIOHMMAaJIN crIoco0 BBI-
OOJHEHUS apu(MeTUUYeCKUX IeNCTBUU HAA OeCATUYHBIMHU YHCJIaAMU.
B pmanpHelIeM 39TO TOHATHE CTAJM HCIOJB30BaTh MO 0003HAUEHUS
JII000¥ TOCJIeI0BAaTeIHLHOCTU AENCTBUI, NMIPUBOAAIIEH K PEIeHUI0 II0-
CTaBJIEHHOM 3aJauu.

Hpumep 2. IIpocThie umciia — 9TO HATypaJIbHbIE YKCIa, OOJIBINITE
eqUHUIIBI, KOTOPhle MMEIOT TOJBKO [IBa AEJUTEJNA: eSUHUIy U CaMoO
aT0 uucigo (puc. 2.1).

DD

Puc. 2.1. IIpumepsr mpocTbix uwmces (mmmocrparnus H. II. AHTOKOJIBLCKOI)
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Q MeTon HaxoXAeHUst MPOCTbIX 4ucen B wuHTepBane [2; n] npepnoxun
rpedeckuii matematmk dpartocdeH (275-194 rr. o H. 3.). Mo ogHoW n3
Bepcuii, OH Bbinucan Bce udmcna oT 2 go 10 000 Ha nanupyce, HaTts-
HYTOM Ha pamMKy, W npokanbiBan COCTaBHble 4ucna. lManupyc crtan no-
nDobGeH pelleTy, KOTOPOE «MpPOCEMBaso» COCTaBHbIE 4MCna, a MNpPOCTbie
octaBnsano. Noatomy meton SpartocdeHa HasbiBaloT ewe dparocdeHo-

BbIM pPELLETOM.

Bo Bce BpemeHa niogm XoTenu HanTU Kak MOXHO OoJblLuee NpoCcToe
4yuncno.

Moka nioan cunTann TONbKO MPY MOMOLM KapaHgawa n dymaru, um
HeyacTo yaaBanocb OOHapPYXWUTb HOBbIE MpoCThie ymcna. o 1952 r. ca-
Moe 6O0bLLIOE M3BECTHOE MPOCTOE 4MCNO cocTosno 3 39 undp.

B 2013 r. OTKPbLITO MPOCTOE 4YUCNO, 3anmcb KOTOPOro B AECATUYHOMN
cucteme cumcneHmnsa coctout n3 17 425 170 3HakoB. Ha npoBepky npo-
CTOTbl HOBOro 4ymcna yuo 39 gHeri paboTbl NEPCOHANIbHONO KOMMbIOTEPA
B YHuBepcuteTe LleHTpanbHoro Muccypwu, CLLA.

a1 HaxXO0MIeHUA BCeX IIPOCTBHIX UHCEI, He OOJBINNX 3aJaHHOTO
qucaa n, CJaesys MeTomy JparocheHa, HYIKHO BBIMOJHUTH CJIELYIOIVe

mIaru:

1) BpIDHCaATL IOAPAL Bce Iejble uwmcya or 2 mo n (2, 3, 4, ..., n);

2) IpUCBOUTH TepeMeHHOU p 3HaueHue 2 (2 — mepBOe IIPOCTOE Yu-
CJI0);

3) BauepKHYTh B CIIMCKE YMCJa, KpaTHbIe p: 2p, 3p, 4p, ...;
4) HaliTu IIepBOe HEe3aUuEPKHYTOe UYKCJO0 B CIUCKe, OOJbIllee UeM p,
U TPUCBOUTH IIEPEMEHHON p COOTBETCTBYIOIIlee 3HAUEHUE;
5) moBTOPATH Imaru 3 m 4, IMOKa BO3MOIKHO.
Yucsa, ocrarlyecs He3aY€pPKHYTBIMU IIOCJE 3aBepIIeHns PadoThI
aJITOPUTMAa, W eCTh BCE MIPOCTbIe YHMcaa OT 2 OO n.

Q Ha npakTuke, anropuTtM MOXHO YAy4lWnTb cnenytowmm obpa3om. Ha
ware 3 4Mcna MOXHO 3a4épkMBaTh HadMHas cpasy c uucna p2 (p - p),
MOTOMY 4YTO BCE COCTaBHbIE 4YMC/A, MEHbLUME HEro, K 3TOMY BpPEMEHU
yxe OyayT 3a4épkHyTbl. I COOTBETCTBEHHO, OCTaHaBNMBaATb asirOPUTM

MOXHO, KOrga p2 ctaHeT Gonblue, 4em n.

JI1000ii aJaropuT™m CyIllecTByeT He caM II0 cebe, OH Bcerjga IIpen-
HAsHAUeH [IJIA OIPEIeJIEHHOI0 WCIIOJHUTEsI. AJTOPUTM OIUCHLIBAETCS
B KOMAaHJIAX HCIIOJHUTEJNSA, KOTOPBINI 5TOT aJrOPUTM OyIeT BBIIOJI-
HATH. O6'BeRTbI, Had KOTOPBIMH HCIIOJITHUTEJIb MOMKET COBEPIIIaThb ;[eﬁ-
CTBUSA, 0O0PA3yIOT TAK HA3BIBAEMYIO CPEeNy HCIOJHUTeNd. VIcXOomHbIe
IaHHBIE W Pe3yJbTAThl JIIOOOTO AJMOPUTMA BCErAa IPUHAMJIEKAT Cpele
TOTO WMCHOJHUTENIA, AJA KOTOPOTO IMPeIHA3HAUYEH AJTOPUTM.
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3HaueHUe CJI0Ba «aJTOPUTM» OUEHDb II0XO0:Ke 110 3HAUEHUIO Ha CJO-
Ba «peIemnT», «MeToxa», «cmocob». Ho, B oTinmume oT pelenra Wujau
criocoba, JII000M ajaropuTM o0A3aTebHO 00JamaeT CJAedYIOITUMM CBOM-
cTBaMU.

1. IuckpetHocTh. BrhINTosiHEHWE aJiropuTMa pasbuBaeTca Ha IIOCJIe-
IOBATEJIbHOCTh 3aKOHUEHHBIX AEeMCTBUM-IIAroB. TOJIBKO BBIIOJHUB
OIHO JelicTBHE, MOKHO IIPUCTYIIATh K BBIIIOJHEHUIO CJIEIYIOIIEro.
IIpousBecTn Kakmoe OTIAeJbHOE OEeMCTBUE WCIOJHUTEII0 HPEemlu-
ChIBaeT cIlel[Ma/IbHOE yKasaHWue B 3alMWCH aJITOPUTMa, HasbiBaeMoOe
KOMAaHIOM.

2. JleTepMUHHUPOBAHHOCTh. KasKaasd KOMaHIa aJITOPUTMAa OIIPeessaeT
OTHO3HAUHOE [eHMCTBUE WCIIOJHUTEJSA W HEABYCMBICIEHHO YyKasbI-
BaeT, KakKasd KOMaHJa [OJIKHA BBINOJHATHCA ciaexnyioireii. Ecoan
aJITOPUTM MHOTOKPATHO HPUMEHSeTCA K OJHOMY M TOMY Ke Ha-
00py BXOAHBIX JAHHBIX, TO KasKABIM pas MOJIYUalOTCS OAUHAKOBBIE
OPOMEKYTOUHbIE W BBIXOAHON pPe3yabTaThI.

3. ITornaTHOCTh. AJTOPUTM He HOJKEH CcOoep:KaTh IIPEeIIINCaHud,
CMBICJI KOTOPBIX MOKET BOCIPUHUMATHLCSA HCIIOJHUTEJIEeM HEOMTHO-
3HAUYHO, T. €. 3alMiCh AJTOPUTMAa MOJKHA OBITH HACTOJBKO YETKOI
U TIOJHOII, YTOOBI y WHCIIOJHUTEJIsI He BO3HHUKJO IOTPEeOHOCTU B
OPUHATAU KaKUX-JTU00 CaMOCTOATEJbHBIX perteHuii. CTouT mom-
HUTHb, UTO AJTOPUTM BCerJa pPacCUMTAH Ha BBINOJHEHNE «Hepas-
MBIILIAIOIIUM» HUCIIOJTHUTEIEeM.

4. PesyasraTuBHOCTh. Il07 5TUM CBOMCTBOM IIOHMMAETCS COAEPIKa-
TeJbHAs OMPeNeEHHOCTh pPedyJbTaTa KayKAOor'o Iara M ajJropuTMa
B mesoM. IIpy TOYHOM MCIOJTHEHWM KOMAaH] aJIlOPUTMa IIPOILECC
IOJJKeH TPeKPaTUThCA 3a KOHEUHOE YUCJIO IIaroB, W IPU ITOM
IOJI2KeH OBITh IIOJIyYeH OTBeT Ha BOIPOC 3amauum. B KauecTBe Of-
HOTO M3 BO3MOYKHBIX OTBETOB MOXKET OBITH U YCTAHOBJEHUE TOTO
daxTa, uro 3amauva perieHuin He mMeeT. CBOMCTBO pe3yJIbTATUB-
HOCTU COJEP:KUT B cebe CBONCTBO KOHEYHOCTHM — 3aBepIlleHue
paboThl aJropuTMa 3a KOHEUHOEe UHCJIO IIaros.

5. MaccoBocTh. AJITOPUTM IPUTOAEH IJs PelieHus Joboii 3amaum 13
HEKOTOpOTO KJiacca 3ajad, T. €. aJrOPUTM HpPaBUJIBHO paboTaeT Ha
HEKOTOPOM MHOMKECTBe MCXOIHBIX MaHHBIX, KOTOPOE HA3LIBAETCS
00J1aCThI0 IPUMEHUMOCTHU aJTOPUTMA.

JokaxuTe, 4To PacCMOTPEHHbIN B npumMepe 2 meTon dparocdheHa ¢B- Q
SIETCS anropuTMOM.

He n1060#f pacnmcaHHBIN IO IIaramM Cmoco0 pellneHud 3aJadu SB-
JseTCA aJaropuTMoM. ¥YO0equMcs B BTOM Ha TpPUMepe.
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IIpumep 3. OnumemM MeTOJL IIOCTPOEHUA IIEPHEHAVKYJIAPA K IIPHA-
Mot M N, TPOXOASINEero uepes 3aJaHHYI0 TOYKY A 5TOM mpsmoii, ¢
e MOMOIILIO JIMHEHKN U OUpKyJasa (puc. 2.2):
1) oTyIOKUTH B 00e CTOPOHBI OT TOUKU A Ha npaAmMonn MN HIUpPKyJIeM
OTPEe3KHU PaBHOW MJuHBI ¢ KoHHamMu B u C;
2) yBeJIMUYUTHL PACTBOP NHUPKYJSA 0 paauyca, B IIOJTOpa-ABa pasa
OoJibllie IJIWHBI O0TPe3koB AB u AC;
3) mpoBecTH YKa3aHHBIM PACTBOPOM IIUPKYJISA AYTH OKPYKHOCTEH C
meHTpamMmu B Toukax B m C Tak, 4TOObI OHM OXBAaTHUJIN TOUYKY A
u o0pasoBajii ABe TOYKU IiepecedeHusd APyr ¢ apyrom (D u E);
4) B3ATH JUHENKY, IPUIOKUTh €€ K ToukaMm D u E U COeAMHUTL UX
OTPE3KOM; TPU IIPABUJIBHOM HIOCTPOEHUU OTPE30K IIPOUIET uepes
TOUKY A u OyAeT ABJATHLCA IMEPIeHIUKYIAPOM K mpsamoii MN.

M N

@
A

Puc. 2.2. TlocTpoeHne HepUeHAUKYIAPA K IPAMOI

@ MoyemMy STOT crnocoG MOCTPOEHUs MepreHaukynsapa K npsiMoin He ¢B-
naetcsa anroputMom? Kakoe CBOWCTBO ajrOPUTMOB 3[E€Cb HapyLIEHO?

Ectp 3amaum, KOTOphIe UEJOBEK YCHEITHO pPeIlaeT, HO IPU ITOM
HEe MOYKeT NPEJICTaBUTL HPOIECC WX PEeIeHuA B BUAE MOCTIeI0BaATEIb-
HOCTH IIIaroB.

Hampuwmep, eciiz mepejs 4YeJIOBEKOM MOJIOMKUTH (hoTorpadum cobdbak
U KOIIIEeK ¥ IOIPOCUTH OIIPeNeiuTh, Ha KaKux Qororpadusax msodpa-
JKeHBbI cO0aKM, a Ha KaKWUX KOIIKM, TO UYeJOBEK IITPAaKTUYECKU MTIHO-
BEHHO 1 0e30HIMOOYHO PeIlnuT 9Ty 3azauy. Hammcars ke (popMaIbHBIN
aJITOPUTM PeIleHrs 9TOW UM HMOAOOHBIX €M 3aJad IIOKa YTO He YAAJOCh,
XOTs OIIpeneJEHHBIE yCIIeXHM B 9TOH 00JiacTi, HasbIBA€MOM Teopuei
pacmosHaBaHUA o0pasa, y!Ke TOCTUTHYTHI.
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B cynepmapkeTax Bbl BMAUTE CUCTEMbI PACMO3HABaHUS LWITPUX-KOOOB, Q
ncnoJsib3yete CuctemMbl onTn4eckoro pacro3HaBaHUA CUMBOJIOB, 3HaeTe
O pacno3HaBaHNN aBTOMOOUJIIbHBIX HOMepoOoB, Cihblasin O pacno3HaBa-
HUN N300paxXeHUn nuu, pedun v T. A.

TexHn4yeckme cucrtemsl pacno3HaBaHUA 06pasoB HaxXoOdaT cerogHsa wmnm-
pOKOoe npmmMmeHeHne B CaMbIX Pa3HbIX ob6nacTtax — OT BOEHHOro aena um
cuctem 0e30nacHOCTU A0 OuM@POBKM aHaNOroBbiX CUrHanoB. Mx pas-
paboTka 6a3upyeTcsa Ha Teopun pacno3HaBaHus ob6pa3oB — pasaene
I/IHCbOpMaTVIKVI N CMEeXHbIX AnCcuunninH, pa3smBarolleM OCHOBblI N MeTOoAdbl
Kknaccudukaumm M umaeHTudukaumMm npeameToB, SBEHWUI, MNpPOLECCoB,
CUrHanoB, cCUTyauuin U TOMY NOAO0OHbIX OOBLEKTOB, XapakKTepU3YIOLLINXCS
KOHEYHbIM HabOpPOM HEKOTOPbIX CBOMCTB M MPU3HAKOB.

C yuéToM pacCMOTPEHHBIX CBOMCTB aJrOpUTMa MOKHO JaTh OoJiee
dopmMasbHOE OIIpeesieHNe I9TOT0 IOHATHUA, KOTOPOE TaKyKe He SBJA-
€TCsI CTPOTUM, T. K. B HEM BCE eIll€é MCHOJB3YIOTCA He OIIpefesiseMble
TOYHO TEPMUHBI.

AnroputM — 3TO KOHEYHasi cucTemMa npaBuil, cHOPMYINPOBAHHbLIX Ha 0
A3bIKEe MCMOJIHUTENS, KOTopasi onpeaensieT rnocienoBaTesibHOCTb Mepexo-

0a OT JOMYCTUMbIX MCXOOHbIX AaHHbIX K KOHEYHOMY pe3ynbtaty u obna-

[aeT CBOWCTBAMM [OUCKPETHOCTW, OeTepPMUHUPOBAHHOCTWU, MOHATHOCTH,
pPe3ynbTaTUBHOCTM, KOHEYHOCTU U MAaCCOBOCTW.

MartemaTukmn [OCTaTtoO4HO AONro MOJSIb30Ba/IMCb WUHTYUTUBHBLIM (HECTPO- Q
riM) MOHATMEM aNropuTMa, 3anmcbiBas aaropuTMbl MPUMEPHO Tak, Kak

B npumepe 3. imn 6binn chpopmMynmpoBaHbl MHOrvMe YCrewHo npume-
HeMble Ha MNpakTMKe alropuTMbl PeLleHusa Takux 3adad, Kak BbIMNos-

HeHne apuPMeTUYEeCKUX OeNCTBUN «CTOIBUKOM», HaxOoXAEeHWe KOpHel
KBaZpaTHbIX U KyOUYECKUX YpPaBHEHWI, pelleHne CUCTEM JIMHEMHbIX
ypaBHEHU 1 ap. NocTeneHHO MareMaTuku NOOXOAWN K MOCTaHOBKE W
peleHnto BCE Oonee CoXHbIX 3adady, TPebdoBaBLUMX MOCTpoeHus ¢$op-
ManbHOro OnpeneneHns aaropuTma.

MonbiTkn pa3paboTaTtb (popmManbHOe onpeaeneHne anroputva npuvee-
nm B 20-30-x rogax XX Beka K BO3HMKHOBEHWIO TeEOpuUW anroputMoB —
Hayku, mnaydawoulein obuime CBOMCTBA U 3aKOHOMEPHOCTU aniropuTMOB U
pa3HooOpasHble dopMasibHble MOoAenu ux npeactaBneHusi. Bmecte c
MaTremMaTu4eckon JIOrMKOW Teopus anropMtMoB 0OpasyeT TEOPETUYECKYHO
OCHOBY BbIYNCNNTENbHbIX HayK.

Matematukm (A. Totopunr, 3. Moct, A. H. Konmoropos, A. A. Mapkos
M Op.) NPensioxXunnm HEeCKONbKO NoaxoaoB K dopMasibHOMY OnpeaesieHmto
anropmtMa: HopMmalnbHbIi anropntM MapkoBa, MawuvHa TblopuHra, ma-
wuHa Mocta u 1. o. JanbHenwee nokasano, 4TO BCeE 3TW onpeneneHus
OKBMBAJIEHTHbI. Ha OCHOBaHMM 3TUX ONPEAENeHUN YYEHbIE MPULLIN K
BbIBOAY O CYLLECTBOBAHUM anNroOpuTMUYECKM HepaspelrMbiX 3agad —
3a4ay, Ons KOTOPbIX HEBO3MOXHO MOCTPOUTb NPOUEOYPY PELUEHMUS.
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5.2. CnocoObl 3anucu anroputmMa

W3 rkypca mH(pOPMATHKN OCHOBHOI IITKOJIBI BaM WM3BECTHBHI pas3HbIe
CIIoCcOOBI 3aMUCU OJHOTO M TOTO Ke aJrOpUTMa:
® cJOBecHasd 3alUCh AJITOPUTMAa HA €CTECTBEHHOM HA3BIKE;
® 3a0mWCh AJTOPUTMA IICEBAOKOIOM — YaCTUYHO (HhOPMAaSIM30BaHHBIM
€CTEeCTBEHHBIM S3BIKOM C dJIEMEHTaMHU A3bIKA NIPOrPaMMUPOBAHUA
u OOMIEeNPUHATHIMUA MAaTeMaTUYeCKMMU O0O3HAUEHUSIMU;
® 3anuch aJrOpPUTMa B BuAe OJIOK-CXeMbI — HTOAPOOHOTO rpaduue-

CKOTO TPEJCTABJIEHUA JOTUYECKON CTPYKTYPhI IIPOTPAMMBbI WJIA

aJITOPUTMa € IIOMOIIBIO CTAaHIAPTHBIX OJIOKOB (YCJIOBHBIX CHMBO-

JIOB), COENVWHEHHBIX JINHUAMU;

® 3amuch aJNropuTMa Ha S3bIKE IIPOrPAMMUPOBAHUA U T. I.

Bri6op cmocoba 3ammcu ajJropuTMa 3aBUCUT OT pAnxa npuyuH. He-
OOJIBIIION AJITOPUTM MOJKHO 3alncaTb W B cJoBecHoii ¢opme. Ecuam
IJaA Bac Hambojee BasKHA HATJISAHOCTb, TO Pa3yMHO WCIOJb30BATH
0JIOK-cxeMy. AJITOPUTM Ke, TOTOBBIA K peanu3aniuiu, OOJKeH ObITh
3amrcaH Ha SA3bIKE, MOHATHOM WCIIOJHUTEJIIO.

Q MpaBuna BbINOMHEHUS ONOK-CXEM, BHELWIHUA BuA, rpaduyeckmx OJ10KOB
M UX Ha3HayeHume onpepgensiTcs crtaHgaptom FOCT 19.701-90 (MCO
5807-85) «Cxembl anropuTtmMoB, NporpamMm, AaHHbix U cucteM. O603Ha-

YeHMs YCNIOBHblE N MNpaBuia BbIMOJIHEHUS».

HamomMHMM OCHOBHBIE YCJOBHBIe rpaduuecKkue o0003HAUEHUSA
(cuMBOJIBI), KOTOpPBIE MBI OyZeM HCIOJb30BAaTh B JaJbHEHIIIEM

(taba. 2.1).
Tabnuuya 2.1

OCHOBHblIE CUMBOJbI GJIOK-CXeM U OoTOOpaxaembie UMU PYHKLUUN

CumBoJI Dyurua

ITyck/ocranoB. Hauano, KoHel, IIpepbIBaHIE Ipoliecca
00pabOTKM AAHHBIX WJINA BBITOJHEHUS IPOTPAMMBI

E Brox/BriBon. Ilpeo6pasoBanme maHHBIX B (GOPMY, TpPHU-

TOAHYIO I 00pabdoTKu (BBOA) MJIM OTOOpPaKeHUST
pesyJbTaToB 00paboTKU (BBIBOX)

IIportecc. BrimosiHeHMe olepaluii WKW TPYIOBI omepa-
nuii, B pes3yjabTaTe KOTOPBLIX M3MEHseTCsS 3HaueHUe,
dopma mpeAcTaBIEHUS WJINU PACIIOJOMKEHUe MAaHHBIX

Pemrenue. Bribop HampaBiieHUs BBINIOJHEHUS aJTOPUTMAa
WJIN TPOTPaMMBbI B 3aBUCHMOCTH OT HEKOTOPBIX
mepeMeHHBIX YCJIOBUH
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Oxonuanue maoban. 2.1

CumMBoOJI DyHKIIUA

Moguduranusa. BeimosHeHue oleparuii, MEeHAIOITUX
KOMAHALI WJU TPYIINY KOMAaH, M3MEHSIOIINX
mporpaMmmy

ITpemonpenenénnsniii mpoiecc. Vcmosb3oBaHUe paHee
CO3JJaHHBIX U OTAEJbHO OMUCAHHBIX AJTOPUTMOB WU
mporpaMmm

Ipumep 4. BcnmoMHUM JeTCKyI0 UTPY «¥Yramaii-Ka». IlepBbIil ur-
POK 3agyMbIBaeT ITeJioe UHMCJIO M COOOIaeT BTOPOMY UTPOKY, W3 Ka-
KOT0 OHO [AuamasoHa. BTOpoii WTPoOK MOIMKEeH KaK MOMKHO ObICTpee
yragaTh 3araJjaHHOE YMCJI0. BTOpPOH MI'POK MOKET Hal3bIBATh YHCJA,
a TepBbIM MOJKeH TOBOPUTh, MEHBINe MW OOJbIIle HA3BAHHOE YMCJIO
damymanHoro. Mrpa sakaHumBaeTCs, €CJI HA3BaHO YMCJO, PaBHOE 3a-

OYMaHHOMY.
ITycrs sagymano umcio X € [A, B]. IlpeacraBum B Buue OJIOK-
CXeMbl AJIOPUTM pPeILIeHUA STOM 3amauyy — WH3BECTHBIM BaM MeETO[

OJIOBUHHOTO mejieHus (puc. 2.3).

Hauano

3agymaHo
XelA, B]

C:=(A+B)div2

Het

yragaHo

B:=C-1 A=C+1

( KoHel, ’

Puc. 2.3. MeTon IIOJIOBUHHOTO OeJeHUS
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@ MopcumnTtanTe, Kakoe HambOJbLUEe 4YUCIO LaroB MOXET MNOHano0uTbCH
ONs yragblBaHus 1Mo atomy anroputmy uducna X e [0, 100].

5.3. NMoHaTHe CNnoXxHOCTU anroputTmMma

B Teopum asropuTMOB YCTAHOBJIEHO, UTO [JdA 3ajadul, UMeIIei
AJITOPUTMHUUYECKOE DpeIlleHre, MOYKHO HPUAYMAaTb MHOKECTBO Pas3JyIiny-
HBIX CIIOCOOOB €€ peIllleHudA, T. €. AJITOPUTMOB.

Kakoii 'xe ajropuTm JIydilie IMOAXOAUT OJIA PeIleHus KOHKPETHOH
samaun? Ilo KaKUM KPUTEPUSIM ero cJeayeT BLIOMpPATh M3 MHOMKeCcTBa
BO3MOJKHBIX ?

Ye0BEK MOMKET HA3BATh AJTOPUTM CJOKHBIM U 3allyTaHHBIM W3-
3a TOTO, YTO TOT 00JIaflaeT Pa3BETBJIEHHON JIOTMYECKON CTPYKTYPOI,
comepsKarieii MHOTO IIPOBEPOK VYCJIOBUUM uM mepexomoB. OmHaxko mjad
KOMITBIOTEPA BBIOJHEHUE IIPOTPAMMBI, PEaJU3yIoIMiedl TaKoW aJiro-
pUTM, He COCTaBUT TPyZAa, T. K. OH BBIIOJHSET OJHY KOMaHIY 3a
Opyroii, W IJsi KOMObIOTEpA HEBAaKHO — OIMepalus JU 9TO YMHOKe-
HUS UJIN TIPOBEPKAa YCJIOBUA.

Teopusi aJropuTMOB ITPENOCTABJISET AllllapaT aHAJW3a Pa3JIUYHBIX
aJITOPUTMOB DPeIlleHWsI OAHOI W TOI Ke 3amauu, Ha OCHOBE KOTOPOTO
MOJKHO BBIOpaTh caMblii 9(p(PeKTUBHBIN (HAUJIYUINUI) AJITOPUTM.

0 BbluncnutenbHbIM MPOLLECCOM, MOPOXAEHHBIM anNropuTMOM, Ha3biBa-
€TCsa NocnegoBaTesibHOCTb LIAroB anropmuTma, NPOWAEHHbLIX MPU €ro mc-
MOJSIHEHUN.
CNoOXHOCTb anroputMa — KOJIMYECTBO 3JIEMEHTAPHbLIX LIAroB (OencT-
BUI) B BbIYUCIINTESIbBHOM MPOLECCE 3TOro anroputMa.

OﬁpaTI/ITe BHMMAaHME, B OIIpeaesIieHruN CJIOMHOCTH aJIropuTMa pPedb
I/I,Z[éT VMMEHHO O BBIUMCJJIHNTEJBHOM IIDOIlECCe, a He O CaMOM aJITOPHUT-
Me. AJITOPUTM COCTOUT U3 KoMmaH7. Komamma — 9TO OTAeIbHAs WH-
CTPYKIMA B onmcaHuu ajropurma. lllar asroputrmMa — 5TO OTHAEJIHLHOE
nercTBUe, KOTOPOE HCIIOJHUTEJb BBIIOJHSET II0 KOMaHAe. B muKan-
YeCKHuX aJjiropurmax 3a CUeT IIOBTOPHOT'O BBIIIOJTHEHMUA OAHMNX M TeX
e KOMaHJ[ 4YMCJIO IIaroB IIPW BBIIIOJTHEHMM aJITOPHMTMa MOJMKET OBITH
3HAUYNTEJIILHO OOJbIIIEe YMCJIa KOMaHO B aJITOpUTMeE.

OueBUAHO, YTO B HAMOOJBIIIEH CTENeH! YMCJIO Ollepanuii Ipu BbI-
IIOJTHEHUN aJITOPHMTMa 3aBHCHUT OT KOJIMYeCTBa O6pa6aTI:.IBaeMI:IX OaH-
HBIX. J[eHAICTBUTENBHO, IJIS YIOPALOUMBAHUA II0 aa(aBUTy CIUCKA U3
100 dammauit TpebyeTcs CYIIEeCTBEHHO MEHBIIIE OIepaluii, 4yeM [IJId
ynopanounBanua cuucka m3 100 000 damuauii. IlosToMmy CI0KHOCTH
aJITOPUTMa BBIPAKAIOT B BuAe (PYHKIIMU OT O0BEMA BXOMHBLIX JaHHBIX.
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Tax, HanmpuMep, aJTOPUTM, BBIIOJHSIIOIIUNA TOJHBKO OIIepAIlUU UYTe-
HUA OAHHBIX U 3aHECEHUSA MWX B OIEPATHUBHYIO NaMATb, MMeeT JIMHEeH-
HyI0 ciaokHOCTh O(n) (umraercs «o OGoJblioe oT 9H»). CyIecTByIOT
aJITOPUTMBI, MMEIOINe KBaAPATUYHYI0O U KYOMUECKYIO CJIOKHOCTHU.

Hna pemreHua 3amaym MOryT OBITH pas3paboTaHBI AJTOPUTMBI,
UMeIOIe Pa3HYI0 CJIOYKHOCTBH. JIydInuM cpeam HUX CUUTAETCS aJiro-
PUTM, UMEIOIIUN HAWMEHBIIYIO CJIOXKHOCTD.

Hapsany co cioXHOCTBIO BaKHOII XapaKTEPUCTUKOHN aJropuTMa sB-
asgercsa 3PPeKTUBHOCTb. IPPHEKTUBHOCTh OIEHHBAETCA KOJUYECTBOM
dJeMeHTapHBIX Ollepalnii, KOTOpble HEOOXOAUMO BBITOJHUTDL IJI pPe-
IIeHUs 3aJaul, a TaKiKe KOJMYEeCTBOM IIaMATU, TpeOyloleiicsa njs
BBIIOJTHEHUS aJITOPUTMA.

IIpumep 5. V3BecTHO, UTO BO MHOTUX SA3BIKAX IPOTPAaMMUPOBAHUS

HeT ollepalriuyd BO3BeIEHUS B CTEIeHb, MW II09TOMY TaKOW aJfTOPUTM

MPOTpaMMUCTyY HAaI0 HHUCATh caMOCTOsATeabHO. Omepalrius BO3BeIeHUs

B CTeleHb peajmu3yeTcs uepes omepanuu ymHO:KeHus. C pocToM IoOKa-

3aTessl CTEIIEHW PaCTET KOJMUYECTBO OIepalluii YMHOMKEHUS, KOTOpbIe

BBIIIOJIHAIOTCS JOCTATOYHO nojro. CiaemoBaTesibHO, aKTyajleH BOIIPOC O

cos3naHuy 3PHEeKTUBHOrO AJTOPUTMA BO3BENEHUS B CTEIEHb.
PaccmoTpuM MeTo[ OBICTPOTO BBIUMCJIEHUS HATYPAJbHON CTEIIEeHU

n BeIeCTBEHHOTO YwMcJia X, omnucaHHbIii B [lpeBHeit MHaum emié no

HaIle 5pPhI.

1. BanuimeM n B ABOMYHOM CHCTEME CUMCIICHUS.

2. 3aMeHMM B O9TOH 3alncH KaKAyI0 eamHuIily mapoii o0yks KX, a
KayKIblli HOMb — OyKBOil K.

3. BeruepkHeMm KpaiiHIOIO JieByro mapy KX.

4. TTonyueHHasAs CTPOKAa, uymTaeMas cJeBa HANOPaBO, TaET NTPABUJIIO
OBICTPOTO BBIUHMCJIEHUA X", ecau OykBy K paccmarpuBaTh Kak

oIeparuio BO3BeAeHUsA peadyJsibTaTa B KBaapaT, a O0yKBy X — Kak
omepanuo YMHOKEHUsS pesyJjbTara Ha X. BHauajie pesyJsbTaT pa-
BeH X.

Bocmosbadyemcsi 9TUM aJTOPUTMOM OJIsI TOTO, UTOOBI BO3BECTH X
B cremens n = 100.
1. 100 = 1100100,.
2. Crpoum mociaemoBatenbHOCTh: KX KXKKKXKK.
3. BeruépkuBaem KpaiiHoOO JieBylo mapy KX: KXKKKXKK.
4. BeruuciaseM HMCKOMOE 3HaueHUe:
K: BosBectu x B KBaapar (x2);
X: YyMHOXKHUTHL pe3yabraT Ha x (x°);
K: BosBecTu pesynbTaT B KBagpaT (x5);
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K: BosBecT: pesyiabTaT B KBagpatr (x!2);
K: BosBecT: pesyibTaT B KBagpatr (x2%);
X: YMHOXKHUTHL pe3yabTaT Ha x (x2°);

K: BosBecTu pesyabraT B KBaapatr (x°0);
K: BosBecTu pesyabraT B KBagpar (x100),

M5l BBIUMCIUJIN COTYIO CTEIIeHb YHMCJa X 3a 8 YMHOKEHUI. ITO
3HAUUTEJIbHO d(PPeKTUBHEE «IIPAMOJUHEHHOI0» AJIrOPUTMA BO3BEIEHUS
B CTelleHb, TpebOymirlero 99 omepamuii YyMHOMKEHMNS.

CAMOE T['J1IABHOE

AJropuTM — 3TO KOHEUHAs CHUCTeMa IPaBUJI, CPOPMYJIMPOBAHHBIX
Ha A3BbIKe HCIIOJIHUTEJS, KOoTopas olipelesdeT IIOCTIeLOBaTeIbHOCTh Iie-
pexofia OT JONMYCTHUMBIX MCXOJHBIX NAaHHBIX K KOHEUHOMY Pe3yJabTaTy
u o0sajjaeT CBOWCTBAMM AUCKPETHOCTU, NETEPMHUHUPOBAHHOCTU, TTOHST-
HOCTH, Pe3yJIbTAaTUBHOCTU, KOHEUYHOCTU U MACCOBOCTHU.

WcnosmHUTENb aJIropuTMa — 9TO CYOBEKT WM YCTPOMCTBO, CIIO-
CcOOHBbIE MTPABUJIBHO MHTEPIPETHUPOBATL OIMCAHUE AJTOPUTMAa U BBITIOJI-
HUTH COAEepsKaIuiicad B HEM IepedeHb AeHCTBUI.

OnvH M TOT JKe aJITOPUTM MOYKeT OBITh 3alucaH Pa3HBIMH CIIOCO-
0aMu: Ha eCTeCTBEHHOM $A3BIKe, IICEBJOKOJOM, C IIOMOIILIO OJIOK-CXeM,
Ha A3BIKEe IIPOrpaMMUPOBAHUA MU T. [I.

Hna sagaum, MMeoOIIell aJrOPUTMUYECKOEe PeIlleHre, MOXKHO IIPU-
IyMaTh MHOYKECTBO pPAasJNUYHBIX CIIOCOOOB €€ peIlleHuss, T.e. ajro-
purmoB. Teopusa aJaropuTMOB HPENOCTABJIAET alliapaT aHaJM3a pas-
JUYHBIX aJTOPUTMOB peIleHus OJHOM M TOM Ke 3ajauu, Ha OCHOBE
KOTOPOTO0 MOXKHO BBIOpaTh caMblii 9(h(eKTUBHLIN (HAWUJIYUIINA) ajiro-

putMm.
Anroputm coctoutr u3 KoMmaHna. Komanga — dTo oThesnbHas WH-
CTPYKIUA B onmcanmum ajropurma. lllar asropmTtma — 3TO OTHAEJIBHOE

IelicTBUE, KOTOPOe MCIIOJHUTENb BBINOJHSAET II0 KOoMaHAe. Bbrumcim-
TeJbLHBIM ITPOIIECCOM, TOPOKIEHHBIM aJTOPHUTMOM, HA3LIBAETCS IIOCJIE-
AOBATEJILHOCTH IIIaroB ajJiropmTMa, HpOﬁ/ﬁIGHHBIX IIP1 ero HCIIOJIHEeHHWMN.

CJ0KHOCTH aJropuTMa — KOJIMYEeCTBO 3JIEMEHTAPHBIX INaroB (meri-
CTBUII) B BBIYHCJUTEJIHLHOM IIpOIlecce STOTO aJjropurma. Hapsaay co
CJIOKHOCTBIO Ba)KHOUM XapaKTEePUCTUKOM ajropuTMma saBisgercd sdhder-
TUBHOCTH. IPPEKTUBHOCTL OIIEHMBAETCS KOJMUECTBOM 3JIEMEHTaPHBIX
omepanuii, KOTOpble HEOOXOAMMO BBIIIOJHUTHL A DPeIleHus 3agauu,
a TaK/Ke KOJIMUEeCTBOM MaMATU, TPeOyIoINeiicAd AJisd BBIIIOJHEHUS aJ-
ropuTMma.
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Bonpocbl n 3apaHus

1. IlepeunciiuTe OCHOBHBIE CBOWCTBA aJTOPUTMOB W IITPOUJIIIOCTPU-
pyliTe MX IIpUMEPaMMH.

ELY

2. IlouemMy KyJUHaAPHBIN PEIENT IPUTOTOBJIEHUS TOPTA HEJb3s CUU-
TaTh ajropurMomM? KaKmmMu cBolicTBaAaMHU ajropuTMa OH He o0Jia-
maet?

w

ITepedopmynupyiiTe onucanue cmocoba IIPOBEAEHUS MePIeHIUKY-
Jsipa K MPAMOM B 3aJaHHOM TOYKe TaK, UTOOBI OHO CTaJO aJro-
PUTMOM.

4. EcTh naBOE IIECOYHBIX YACOB: Ha 3 m Ha 8 mMuHyT. [ya mpuro- 8
TOBJIEHUS 3JJIMKCUpa OeccMepTusi ero Haao BapuUTh POBHO 7 Mu-
HyT. Kak sTo cmemarn?

ITpupgymaiiTe cucremy KoMaHI wucmnogHutend KoagyH. 3anuiinm-
Te ¢ UX HOMOIIbIO IIJIaH AeNCTBUI MCIOJHUTEJS 10 IPUTOTOBJE-
HUIO 3JIUKCUPA.

[9)

WcnonHurens BulunmcamTendb IMoJydaeT HA BXOJ IeJoe UHCIO X 0
¥ MOKEeT BBINOJHATL C HUM IIpeoOdpasoBaHUA II0 AaJTOPUTMY,
COCTOSAINeMY M3 JI000ro KojJmuyecTBa KomaHna: 1) mpubaBuTh 5;

2) BbIUECTH 2.

CKOJIbKO PpPAasHBIX aJITOPUTMOB, COCTOAINNX M3 IIATH KOMAaHI,
MOYKHO COCTABUTH MJIsA 39TOro ucuoJauuTens? CKOJIbKO M3 HUX
OyAyT OPUBOAUTL K OAMHAKOBBIM pe3yjabTaTaM s 3aJaHHOI'0
yucaa x?

>

Kak wumsBecTHO, I/ KaKJAOTO WCIIOJHUTEJA HaO0p AOOYCTUMBIX
IefiCTBUM Bcerjga orpaHnYeH, mMHaue TOBOPs, HE MOXKET CYIIecCT-
BOBaTh WUCIIOJHUTEJIS, MIJA KOTOPOTO Jifo0oe [IelcTBUE SBJISETCS
IONYyCTUMBIM. J[OKasKMTe 3TO YTBEPIKAEHUE, IIPEAIIONIOKUB, UTO
TaKOUM WCHOJHUTEJIb CYIIEeCTBYET.

7. Hepe"-II/ICJII/ITe M3BECTHBIE BaM CIIOCOOBI 3alMCHU aJITOPpUTMOB.

Qo

HpnBe;[nTe IIpUMEephl 3aJad N OITHMMAaJIBHBIX CIIOCO0OB 3amuncu
aJITOPUTMOB HMX pPelIeHud.

©

Wcnonaurens ABToMaT moJiydaeT Ha BXOJ UYeTBIPEX3HAUHOE YUC- O
JIo. 9TO YUCJO0 OH IpeobpasdyeT IO CJAeAYIOIEeMY aJITOPUTMY:

1) BBIUKCIIAETCS CyMMa IIepBOM M BTOPOil mudp yucia;
2) BBIUUCJSAETCS CyMMa BTOPOIl U TpeThbedl mudp Yucja;
3) BBIUMCJAETCS CyMMa TPeThell W YeTBEPTOHN IuUdp umcia;

4) U3 TOJNIyUYEeHHBIX TPEX uwmcea (CyMM) BbIOMpaeTca U OTOpachI-
BaeTcAa OOHO — He TIPeBbINIAaoINee ABYX APYTUX UMCEJ;
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5) ocTaBIIMecs ABa YHKCJa 3allUCHIBAIOTCS APYr 3a APYrOoM B TO-
panKke HeyObIBaHUA 0e3 pasmenTesieii.

Tak, ecau ucxomuoe umcao 9575, To, mpeobpasys ero, aBTOMAT

co3gact cymMmbl: 9 +5=14, 5+ 7=12, 7+ 5= 12. Cymma, He

mpeBBIMIAIOIIAA ABYX apyrux, 12. OcraBmmmecsa cymwmbi: 14, 12.

Pesynbrar: 1214.

Onuiure cUCTEMY KOMAaHJ 5TOr0 MCIOJHUTENIS.

MoryT am pesyabTaToM pPabOThI STOTO HCIIOJHUTENS OBITh UHCIIa

1610, 1010, 1019?

VrkaknTe MUHUMAaJIbHOE M MAaKCHUMAJbHOE 3HAUEHHUSA pe3yJjbTara

paboThl 9TOT0 MCIIOJHUTE.

IIpu o6pabGoTKe HEKOTOPOTO UHCJa X aBTOMAT BBIJAET Pe3yJabTAT

1418. VYraskuTe HauMeHbIllee ¥ HaMOOJbIlee 3HAUEHUSA X, MPU

KOTOPBIX BO3MOKEH TaKOH peayJbTar.

ﬁ 10. ITogroToBbTe KpaTKoOe coolOireHme o6 ogHOM mu3 yuéHBIX (A. Thio-
pusar, 9. Iloct, A. H. Koamoropos, A. A. MapkoB u 1p.), BHEC-
IINX BKJAJ B Pa3BUTHE TEOPUU AJITOPUTMOB.

11. B uém oTsmyme IIara ajropuTMa OT KoMaHAbI aaroputma? Ilpu-
BeINTE IIPUMED.

12. Yto Takoe ciaoxxkHOCTL ajroputrMma? OT uero oHa 3aBHUCUT B HaU-
OOJIBbIIIel cTereHu?

13. ITopcumTaiiTe CJIOKHOCTH AJTOPUTMAa IEPEMHOMKEHUS IBYX HaATY-
PaAJIBHBIX YHCeJ «CTOJI6I/IKOM>> IIp YyCJIOBMM, YTO OJHO M3 HHUX
COCTOUT W3 N, a BTOpOe — U3 m OeCATUYHBIX Oudp.

14. Kakoii aaroputMm cuurtaercad 5(PpPeKTUBHBIM ?

15. ITocTpoiiTe shGEeKTUBHBIN aJTOPUTM BO3BEJEHUS YUCIA X B CTe-

meHp n = 152.

§ 6

AnroputMuyeckue CTpPyKTypbl

Bue saBumcuMocTH OT BBIOpPAHHOII (POPMBI 3aOUCH dJIeMEeHTAPHBIE
mIaru ajJropuTMa OOBbeIUHSIOTCI B aJTOPUTMHUYECKNEe KOHCTPYKITUU
(CTPYKTYpHBI): IOCJedOoBaTebHbIE, Pa3BETBJAIIINECHd, IUKJINYECKUe,
BCIIOMOTaTeJIbHbIe W pPeKypcuBHBIe. [[Ja 3amucu J000T0 aJroputrMa
DOCTATOYHO TPEX OCHOBHBLIX AJTOPUTMUUYECKUX CTPYKTYP: IIOCJIEmOBa-
TeJIbHOM, Pa3BEeTBJAIONIIENCA, IIUKJINUYECKOM.
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6.1. NMocnepoBartesibHaaA anropMTMmMyYyeckass KOHCTPYKLUS

AnroputM peanu3oBaH 4epe3 MoclsiefoBaTesibHYI0 aJiroOpPUTMUYECKYIO 0
KOHCTPYKLMIO, eC/in BCe KOMaHAbl ajiroputma BbINOJHAIOTCA OAMH pas,
MPUYYEM B TOM MOpPSiAKE, B KOTOPOM OHW 3amnucaHbl B TEKCTE MPOrpamMmbl.

IIpumep 1. Aaroput™m, peasn30BaHHBIM Uepes II0CJIEI0BATEIbHYIO
QJTOPUTMUYECKYI0O KOHCTPYKIIMIO, IIPEACTAaBJIeH OJIOK-CXeMOU Ha pu-

cyHKe 2.4.

REZ :=X*X

REZ := REZ* REZ

REZ := REZ* REZ

REZ :=REZ* X

Puc. 2.4. IlociemoBarenbHass aJrOPUTMUYECKAA KOHCTPYKIIUSA

BbiicHUTe, KaKylo 3agadvy peluaeT aTOT anropuTMm. Yemy paBeH pesysib-
Tat paboTbl anroputMa npu x = 2?

IIpumep 2. U3 xypca mHMOPMATUKU OCHOBHOI IIIKOJBI BaM 3HAa-
KOM HCIOJHUTEJIb BBIUMCIIUTENb, BBIIIOJHAIONIANA IPOTrpaMMbl JIMHE-
HOIl CTPYKTYpbl. Ero cucremMa KOMaHJ MOKET cOAep:KaThb ABe U 0ojee

KOMAaHAbI C KCIIOJIb30BaHHEM apu(pMeTHUYeCKUX OIleparuii.

NO

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



Maea 2. AaropntmMmbl U NporpaMmmMmmpoBaHne

IIycts mcmonHUTENb BBIUMCINTEIb MOYKET BBIMOJHATH CJIEAYIOIINE
KOMAaHJbI:
1) npubaBp 2;
2) yMHOKDL Ha 3.

ITogcumraem, CKOJIBKO pPa3HBIX IIPOTPAMM, COCTOSAIIUX U3 TPEX
KOMaH/[[, MOXHO COCTaBUTH IJIsI 3TOTO WCIOJHUTEJSI, U BBIACHUM YLC-
JI0 Pa3JIMYHBIX 3HAYEHUI, KOTOPbIe OyAyT IIOJYYEHBLI B PE3yJbTaTe WX
WCIIOJITHEHUSA NPU HaAYaJIbHOM 3HaUueHUU 2.

Tak Kaxk KaXAyI0 M3 KOMAaHJ BBl MOKETe BbIOpPATh OJZHUM I3
IBYX BapHaHTOB, a BCEr0 KOMAaHJ B IporpaMMe TpHU, OOIee YUCJIO
IIporpaMM HaxXxogHUTcA Kak N = 23,

Iis ymoOcTBa IIOMCKAa UHCJIa PasHBIX BAPWAHTOB 3HAUEHUH, KOTO-
pble OyOyT TMOJYYEHBI MO 9THUM IIpOrpaMMaM, COCTABUM JepPeBO pellie-
Huii (puc. 2.5). B ero xopuepoit Bepinuue (0-ii ypoBeHb) 3alHChIBa-
eTcs HavaJbHOEe 3HAaUeHWe. BeTBU JepeBa COOTBETCTBYIOT KOMAaHIAM:
JeBble — IIEPBOI, TpaBble — BTOPOH. B KaKIoli BepIIMHE JIepeBa
1-ro, 2-To m T. . YyPOBHEN B3alMCHhIBAETCSA pE3YyJbTaT, IOJyYeHHBIN
mocjie TMpPUMEHeHUs KOMAaHAbl K YWCJIY W3 BepIIUHBI-TIpenka. IlyTe
K Ka'KIOll 13 BEPIIMH COOTBETCTBYET IIOCJIELOBATEJIbHOCTH KOMAaH]
(uporpamMme) AJis TOJYYEeHUs 3HAYEHUS, HAXOMAAINErocsd B BepIINHE.
Taxum obpasom B BepiuHax N-TO YPOBHsS OyAyT 3allMCaHHBI Pe3yJib-
TaTbl IIPOTPaAMM, COCTOAIIMUX M3 N KOMaHI.

B mamem mpumepe Bce 3HAUEHUA B BEPIINHAX TPETHEr0 YPOBHA
passuyHbl. VIHOrma 3HAUeHMA B BEPIIMHAX OJHOTO YPOBHSA COBIIANAIOT.
MoskHO cKasaTh, UTO B OOIeM cJiydyae YHCJO PA3JUUYHBIX 3HAUEHUHN
Ha ypOBHE HEe IIPEBBINIAET YMCJa €T0 BEPIINH.

YpoBeHb 0

YpoBeHsb 1

Puc. 2.5. TIlpumep nmepeBa pelreHuin
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Homep ypoBHA, Ha KOTOPOM BIIEPBBIE MHOABJSAETCA HEOOXOAUMOE
YKUCJI0, PAaBeH MUHUMAaJbHOMY KOJHUYECTBY KOMAaHH IJA ero IoJiyde-
HuA. B Hamiem nmpuMepe umcao 8 3ammcaHO B BepIIMHAX 2-TO U 3-TO
YPOBHEM, CJIeOBATEJIbHO, MUHUMAJIbHOE KOJIMYECTBO KOMAHJ IJs ero
MOJIyYeHUsT PaBHO IBYM.

st ompeneseHMs KOJWYECTBA IIPOTPaMM, C TOMOIIBIO KOTOPBIX
TpedyeMoe YHCJIO IIOJydYaeTcsd M3 3aJaHHOTO, MOYKHO IIOACUNTATh KO-
JWYeCTBO BEePIINH JepeBa, B KOTOPBLIX 3allliCAaHO Tpedyemoe UYHCJIO.

Mopoymarite, noyemMy npu 3afaHHbIX YCIOBUSIX CYLLECTBYET TOJSIbKO [BE Q
nporpamMmmbl ajas noayydeHmss n3 ymcna 2 yucna 8.

Ecam koinmuecTBO ypOBHEH BepIIMH B Je-
peBe pellleHuil IIPeBLIIIaeT YeThbIpe, TO CTPOUTH a
Takoe AepeBo HeymobHo. Tak Ke Kak U B CJOY-
yae, KOrjga CHUCTeMa KOMAaHJ WCIIOJHUTEJS CO-
CTOUT M3 TPEX u OoJiee KOMAaHI. e
s HeKOTOpPBIX B3agau yao0Hee CTPOUTH
o0paTHOe [epeBO peIleHui: KOMAHABI MCIIOJ-
HUTEJNsI MEHSIOTCS Ha «00paTHBIE», HYTU CTPO- ° e
SATCS OT pesyJibTaTa K HaYaJIbHOMY 3HAYEHUIO.
Ha pucynxe 2.6 mokasaH IpuUMep IOCTPOEHUS
obpaTHOTO AepeBa pernenuii (u3 uymcaa 8 moJay- a
yaeM 4YmucJ0 2; KoMaHALI: 1) BeiuTm 2; 2) pas-
menu Ha 3). Puc. 2.6. IIpumep
ITOT HpHEM yAOOHO MCIOJb30BaTh, KOTAA  oGPaTHOIO nepesa
o0paTHble KOMAHAbLI HENPUMMEHNMBI KO BCE€M peIleHui
BEPIIHAM.

6.2. AnroputMmnyeckass KOHCTPYKLUUA «BeTBJIEHUE»

ANropuTM peanu3oBaH Yepes3 asiropUuTMUYECKYI0 KOHCTPYKLMIO «BEeTB- 0
JieHue», ecsim OT BXOAHbIX OAHHbIX 3aBUCUT, KakMe KOMaHAbl anroputMa

OyayT BbINONHATLCSA. MpU KaxOoM KOHKPETHOM Habope BXOOHbIX OaHHbIX
anropuTMmyeckas KOHCTPYKUMS «BeTBSIEHWE» CBOAMTCS K BbINMOJIHEHUIO
nocnefoBaTenibHON anropuUTMUYECKON KOHCTPYKLUUN.

IIpumep 3. AnropurM, peaan30BaHHBIA Uepe3 aJTrOPUTMUUYECKYIO
KOHCTPYKIIMIO «BeTBJIEHHE», IIPeACTaBIeH OJOK-cxeMOl Ha pHCYH-
Ke 2.7.
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( Hauano )

X
Het
X<A1
Ja Het
Ja
Y ==X
Yi=-1 Y=X-5
Y

( KoHel, )

Puc. 2.7. AnropurMudecKkas KOHCTPYKIUA «BeTBJICHUE»

@ BLIACHUTE, Kakylo 3agady pelwaeT aToT anroputm. K kakov nocneno-
BaTENbHON anrOPUTMUHECKON KOHCTPYKUMM CBOAMTCA 3Ta Pas3BeTBASIO-
LASCA KOHCTPYKLMS MPU:
1) x = -10;
2) x=2;
3) x = 107

6.3. LUuknuuyeckaa anroputmMuyeckas KOHCTPYKUUS

0 AnropuTtM peann3oBaH C WUCMOSIb30BAHVWEM LMUKANYECKOW anroputMm-
YeCKOi KOHCTPYKLUMU, eC/1 Hekas rpynna noapsia Waywyx LaroB a-
ropyuTMa MOXET BbIMOJIHATLCA MHOIMOKPaTHO B 3aBMCMMOCTM OT BXOAHbIX
OaHHbIX. Jliobas uuknndeckasi anroputMmyeckasl KOHCTPYKUMS COOAEPXMUT

B cebe 9fieMeHTbl alMPUTMNYECKON KOHCTPYKLMN «BETBIIEHUE>.
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IMuknauueckasa cTpykTypa (I[ukJg) obecmeuymBaeT MHOTOKpPATHOE
BBIIIOJIHEHNUE ONHUX U TeX ke Komauza. CyliecTByeT HECKOJBKO pas-
HOBUIHOCTEHN IUKJINYECKUX CTPYKTYP: IIUKJ C IPenycaoBueM (I[UKJI-
IMoKa), IMUKJ C MIOCTycJioBHUeM (IIMKJI-A0), IIUKJ ¢ IIapamerpom. Jlio-
0asd IUKJINYEeCKas CTPYKTYpPa COCTOUT W3 ABYX dYacTell — 3arojioBKa
u Tesa nukKJga. IlocgaemoBaTeNbHOCTh KOMAHJ, ITOBTOPSIOIIYIOCA IIPHU
BBIIIOJIHEHUY ITMKJIA, HA3BIBAIOT TEJOM I[MKJA. 3aroJIOBOK OIIPeneJisdeT
KOJIMYECTBO IIOBTOPEHMWI Tesia IumKJga. Ha pucyurke 2.8 mpeacTaBieHbI
OJIOK-CXeMbl IMKJIa C IIPEeJyCJOBMEM U IMKJIa C IIapaMeTpPOM.

Het
<Ycnosue>

<Komanpgpi> <Komangpl>

PR ]
N

Puc. 2.8. Biok-cxXeMbl IITUKJIOB

IIpumep 4. Ucnonnurtens PemakTop mosydaeT Ha BXOJ CTPOKY
nudp u mpeodpasyeT e€. PemaKTop MOKeT BBLINIOJHATL ABEe KOMAaHIBI,
B KOTOPBIX ITapaMeTphl U M w 0003HAYAIOT IENOoYKU Iudp.

Komanna mamocs (v) mpoBepsieT, BCTpeuaeTcda JU IeIIOYKa U B
cTpoKe ucnojHHUTeN A Pemaktop. Eciu oHa BcTpeuaeTcs, TO KoMaHAa
BO3BpAalllaeT JIOTUUYECKOEe 3HAaUeHHe <«MCTHUHAa», B IIPOTUBHOM CcJydae
BO3BpalllaeT 3HauyeHUe «JOXKb». CTpoKa IIpW 5TOM He M3MEHAETCHd.

Komanna samenutrs (v, w) 3aMeHseT B CTPOKe IIepBoe cJieBa
BXOXKJleHUEe IIeIIOYKHU U Ha IEeHOoYKy W.

Ilana mporpamMma IJd HCIOJHUTeNsA PemaxkTop:

I\

HAYAJIO
ITIOKA mamurocs (22) UJIN mamiaocsk (333)
ECJIA nammtock (22)
TO samenuts (22, 3)
NMHAYE samenuts (333, 2)
KOHELL ECJIN
KOHEIL TIOKA
KOHEI]
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BeisicHuM, KakKas CTpoKa MTOJYYHTCA B pe3yJbTaTe IIPUMEHEHUS
IPUBEAEHHON BBIIIIe IIPOrPaMMbI K CTPOKe, cocTodAmleir n3 N ToApsn
unymux nudpp 3 mpu:

1) N = 21;
2) N = 25.

IIyere N = 21. Hcnoanurtenar PemakTop HaumHaeT paboTaThb CO
CTPOKOM, COCTOAIIEN u3 OOHUX TOJBbKO HuUMP 3: HmepBble TPU ITUd-
pel 3 cpasy Ke 3amMeHAOTcA Iudpoit 2, ciaeaymoinue Tpu ITudpPbl 3
TOKe 3aMeHAITCA IU@Poi 2, mosydeHHBIe ABe IUMPHI 2 3aMeHAIOTCA
mudpoit 3. Ilocae aTOr0 MBI (PaKTHUECKU BO3BpaIaeMcs K HCXOMHON
3amadye, KOTOPYIO MOJIKHBI PEHInuTh AJaA cTpoxu m3 16 (21 —3 -3 + 1)
OOAPAN MUAYIIUX TPOEK:

333333333333333...
|—}2 333333333333..
Ly[2 2]333333333333..

I—}3333333333333...

Mo:xHO cKasaTbhb, UTO HPU KasKJIOM IIOBTOPEHUU OIIMCAHHBLIX BBIIIIE
IeMCTBUM M3 IIOCJEeIOBATEILHOCTU BBIUYEPKUBAETCS II0 HATH mudp 3:

21[3] — 16[3] —» 11[3] — 6[3] — 1[3] uau 3.
IIycts N = 25. Torga:
25[3] — 20[3] — 15[3] — 10[3] — 5[3] — 1[2]2[3] uau 233.

WTak, MOKHO BBIUEPKUBATH U3 II0CJEIOBATEIBHOCTA II0 MIATH
nudp 3, HO TOJBKO IIPKU YCJIOBUU, UTO B HEH ecTh IeCTh U 0oJiee

UAYINUX IIOAPAI TPOEK.

CaMoCToAaTENBHO OnpeaenuTe, Kakas CTpoyka MoNydYnuTca B peaynbrarte
NMPUMEHEHUs MPUBEOEHHOW Bbillle NPOrpamMMbl K CTPOKE, COCTOsALEeNn 13
22, 23 n 24 nogpsa naoywmux umpp 3.

Takum o6pazoM, MOKHO cHOPMYJIUPOBATH CJELYIOIee IIPABUJIO
npeoOpasoBanHusa CTPOKM u3 N IOAPAN HUAYIIUX IUDPP 3, COOTBETCT-
ByIOIllee TPUBEAEHHOMY BBIIIEe AJTOPUTMY:

1) ecitu N mod 5 =0, To N := 5, unaue N := N mod 5;
2) UCTIOTHUTHh UCXOMHBIA AJTOPUTM MIJIs CTPOKHU, COCTOAIer mu3 N

noApsx uaymux nudp 3.
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Onpepennte, Kakas CTpodka MOJy4nuTCcs B pes3ynbraTte MNpUMeHEHUs Q
npUBEOEHHON Bbile MporpamMmmbl K CTpoke, cocrtoswein ua 2017, 12 345

noapan vayumx unop 3.
Onpepennte, kakas CTpo4yka MOJSyYMTCS B pe3ynbraTe MpUMEHeHUs
NPUBEOEHHON BbILLE MpPOrpamMmmbl K CTpoke, coctosien mna 2015, 12 347

noapsan, Uaoywmx umbp 2.

IIpumep 5. AJNropuTMbl, pealn30BaHHBIE UYepe3 IUKJINYECKYIO
AJTOPUTMUAYECKYI0 KOHCTPYKIIUIO, IIPEJCTABJEHLI OJIOK-CXeMaMu Ha

pucyuke 2.9.

Havano Havano

S:=0 A:=0
B:=X mod 10
A=A+1
|
S:=§5+B

| X:=X div 10

X:=X div 10
Ja

Puc. 2.9. ITurkinueckasa aJropuUTMUUYECKAs KOHCTPYKI[US
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M3BecTHO, 4TO X, A, B, S — uUenble NoNoXuTenbHble Yncna. BbeiscHuTe,
KaKylo 3apady pellaet KaxAblii U3 anroputMOB Ha pucyHke 2.9.

MN3BECTHO, 4TO Npu HEKOTOPOM X pe3ynbraToM paboTbl U NEPBOro, u
BTOPOro ajropuMtMoB sIBASieTCs 4mcno 3. YkaxuTe BCce 3HadeHusi X, npu
KOTOPbIX BO3MOXEH TaKkol pe3ysbrart.

CAMOE rIJIABHOE

Bre 3aBucmMoOCTH OT BBIOPAHHOII (POPMBI 3AIIMCH JJIEMEHTAPHBIE
miaru ajJropuTMa OOBeIUHAIOTCS B AJTOPUTMUUYECKNE KOHCTPYKI[UU
(CTPYKTYpPBI): TOcCJemoBaTeIbHbIE, PAa3BEeTBJSIOININECH, ITUKJINUYECKUE,
BCIIOMOTraTeJbHbIe W pPeKypcuBHbIe. s samucu Jr060T0 aropuTMa
IOCTATOYHO TPEX OCHOBHBLIX AJTOPUTMHUUYECKHX CTPYKTYpP: IIOCJIEeL0Ba-
TeJIbHOI, Pas3BEeTBJAIOINENCs, IMUKJINYECKOI.

AjropurM peasim3oBaH uYepes IIOCIEIOBATEJbHYIO AJTOPUTMUYE-
CKYIO KOHCTPYKI[MIO, €CJM BCe KOMAHILI aJIOPUTMAa BBINOJJHAKOTCS
OIVH pas, IPUUYEM B TOM IIOPSAKE, B KOTOPOM OHHU 3alHCAHBI B TEK-
cTe IPOrpaMMBI.

AgropurM peasi30BaH uYepes AaJrOPUTMUYECKYIO KOHCTPYKIIHIO
«BeTBJICHUE», €CJU OT BXOMHBIX MJAHHBIX B3aBUCUT, KaKue KOMAaHIbI
ajJropuTMa OyAYT BBIMOJHSATHCH.

AJropuTM peasin30BaH C MCIIOJb30BaHUEM ITUKJIMYECKOMN aJITOPUT-
MHYECKOl KOHCTPYKIIMM, €CJUM HeKas IPyIna MOoAPAL HAYIIUX Ia-
rOB aJITOPUTMA MOXKET BBINOJHATHCS MHOTOKPATHO B 3aBUCHMOCTH OT
BXOOHBIX TAHHBIX.

Q®

Bonpocbl n 3apaHua

1. Kakaa aaropuTMmueckKas KOHCTPYKI[MA Ha3bIBAaeTCA IOCJIenoBa-

TeJIbHOMN?

Ilers mpuraamiéH B TOCTH K OJIHOKJACCHUKY Bace, KuByIiiemy

B kBaptupe Ne 362 IIecTHAAIATUITAYKHOTO MOECATUIIONHE3THOTO

noma. Ilera 3a0blj, B KAKOM IIOA'be3e M HAa KAKOM JTasKe KIUBET

Bacsa, Ho 3HaeT, uTO B JOMe Ha KaKJOM JICCTHUUYHOI ILIOMIIAIKe

mo 4 kBaprtupbl. Ilomorute IleTre y3HaTh, B KaKOM MOOAbe3[e U

Ha KaAKOM dTake HaXOIHTCA HY)KHas eMy KBapTupa.

3. Kakasa ajgropuTMuuecKas KOHCTPYKI[MS HAa3bIBAETCS BETBJICHU-

em? Kax oma cBsAsaHa C IIOCJIeLOBaTeIbHOII?

Kax ma Oiok-cxemax usaoOpakaeTcs IoJHOe BeTBJjeHue? Hermou-

HOe BeTBJIeHUE?

5. ABTOMAT 1O IIpojasKe HAIMTKOB MMeeT TOJBbKO IBe KHOmKUu (A u
B), HO moJKeH IIpojaBaTh 4 HaOMWTKA: ropAdYnii Kode, ropadumii
yai, XOJONHBIA sAOJOUHBI COK U XOJIOOHYIO TrasupoBKy. Ilpen-
cTaBbTe B (popMe OJIOK-CXEeMbI AJITOPUTM PaOOTHI TAKOrO aBTOMATA.

2

-
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6. PagpaboTaliTe u cocTaBbTe€ B CJIOBECHOM (hopMe WHCTPYKIIUIO IJId
IIIKOJIbHOTO OXPaHHUKA: B KAKOM IMOCJeI0BATEIbHOCTU W UYTO OH
IOJIKeH IPOBepATh (Hajluume IIPOITyCKa, COOTBeTCTBHe (hoTorpa-
¢duu, ecthr Ju cMeHHas O0OyBb W T. I.) U KaK pearupoBaTh Ha
BbISIBJIEHHBbIE HapyIleHusa (BbI3BATh MUJIHUIINIO, OTIPABUTH [0-
MO#, caejiaTh 3aMedaHKe, HO IIPOIYCTUTb, U T. I.).

7. Kakas asnropuTMuuecKass KOHCTPYKIMS HAa3LIBAETCS I[MKJIMYE-
ckoii? Kak oHa cBAsaHa C BeTBJeHUeM?

8. Boaureap aBToOyca, B KoTropom K wmecT, ImMpomaéT OUJIeTHI W II0
OTHOMY TPOIYCKAaeT Iacca’kupoB B aBToOyc. OH qOJIsKeH 3aBep-
MIUTh MOCAAKYy ¥ yexaThb Jub0 Korja B aBTOOyC BOUAYT Bce Ke-
JamIire, Jubo Korza Bce mecta OyayT s3aHaATbl. CocTaBbTe ajro-
PUTM OeHCTBUII BOIUTEJS.

9. Ucnoarurens PemakTop mosydaeT Ha BXOJ CTPOKY IH@P 1 IIpeob- 0
pasyeT eé. PemakTop MOKeT BBLINOJHATH ABe KoMaHAbl. Komamma
HanuToch (V) IIpPoOBepsieT, BCTpedaeTcs JU IeIoYKa U B CTPOKe,
HONaHHOUW Ha BXOJ wucnoysHuUTenasdA. KomaHga 3ameHuTts (v, w) 3a-
MeHseT B CTPOKe IIepBOe cJieBa BXOMKIEHMEe IIeMOYKW U Ha Ile-
mouky w. JlaHa mporpamMma [AJs HUCIOJHUTeN s PemakTop:

HAYAJIO
ITIOKA mamiocs (33) MJIN mamiocs (22)
ECJIN mamiiaoch (33)
TO samenuts (33, 2)
MHAYE zamenuts (22, 3)
KOHEILL ECJIN
KOHEIL] IIOKA
KOHEI]
Kakasa cTpoka mosyuymTcsa B pe3yabTaTe NPUMEHEHUS IPUBEIEH-
HOM BBIIIE MIPOTPAMMBI K CTPOKE, COCTOSAIel u3:
1) 500 upymux moapsanm mudp 3;
2) 500 maymux moxpAn nudp 2;
3) 300 muaymmx moapanxn nudpp 3 um ciuaexpyromux 3a HumMu 200
upymux monpans mudp 2.

§ 7
3anucb aaropuTtmMoB
Ha s3blKax NMpPoOrpaMMupoBaHUS

SIspik mporpamMmmmpoBaHuUa — (opMaSbHASA 3HAKOBAas CHUCTeMa,

IIpegHasHauYeHHad [AJd 3allliCl KOMIIBIOTEPHBIX IIPOTpaMM.
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KoMIbIOTEepHYI0 IPOrpaMMy MOXMKHO CUMUTATL IIOCIELOBATEILHO-
CTBIO CTPOK CHMBOJIOB HeKoToporo aiadasura. CoBpeMeHHBIE CUCTEeMBLI
OPOTrPaMMUPOBAHUSA NOIYCKAIOT MCIOJIb30BAHNE BU3YAJLHLIX JJIEMEH-
TOB (OKOH, MKOHOK ¥ [p.) IJS IIOCTPOEHUS HPOrpaMM, B UACTHOCTU
IJs co3maHusa mHTepdeiica mosbaoBaTresns. Takoe mporpaMMupoBaHNeE
Ha3bIBAIOT BU3yaJbHBIM. TeM He MeHee OCHOBHAS, AJTOPUTMHUUYECKAs
4acTh JI000N MPOrpaMMbI CTPOUTCSA C HCIIOJb30BAHMEM CHMBOJIBHBIX
CpezCTB.

B oCHOBHOM IIIKOJIE BBl HO3HAKOMMJINCH CO IIIKOJBHBIM AJITOPHUT-
mMudueckuM sA3biKkoM KyMwup m sa3bIiKoM mporpamMmupoBanus Pascal
(ITackaap). B 11 kKgacce MBI IPOAOJKKUM padoTaTh C S3BIKOM
Pascal.

w JKenarenbHO yCTaHOBUTL Cpeny MNPOrpaMMMpOBaHUA Ha Ball AOMaLLHWUA
KOMIMbIOTEP.
Bce anropuTtmbl, NpencTaBfieHHble B 3TOM y4ebHuKe Ha A3blke Pascal,

Bbl MOXETEe 3anucbiBaTb M Ha JIIOO0OM OPYroM MHTEPECYIOLEM BacC SA3blKe

nporpaMMmnpoBaHUA.
Cpepna nporpaMmmMmuvpoBaHuUs (ELAF 9 GIEe LT
pen porp p obGecnevyeHnem

Pascal ABC.Net http://gotourl.ru/11951
Komnunatop Free Pascal http://gotourl.ru/16082
Cpepna paspaboTtku Lazarus http://gotourl.ru/16083
c komnunatopom Free Pascal

MHuTepnpeTtatop Python http://gotourl.ru/10783

7.1. CTpyKTypHass opraHu3auuvs OaHHbIX

Nuadopmanusa, nmpenacraBlieHHass B BuUAe, IIPUTOJHOM OJsd aBTOMa-
TU3UPOBAHHON 0OpabOTKM, HasblBaeTCd AAHHLIMH. KOMIBIOTEp oOIle-
pUpyeT TOJBKO OJHMM BUIOM OAHHBIX — OTAEJbHBIMM OHUTAMM, WU
oBoMYHBIMEU Iudpamu. IIpuuyém oH paboTaeT ¢ STUMHU HSAaHHBIMHU B
COOTBETCTBUU C HEM3MEHHBIM Ha0OPOM aJIrOPUTMOB, KOTOPLIE OIIpe-
IeJNAIOTCA CHCTEMOM KOMAaH] IeHTPAJIbHOTO IIPOIleccopa.

3amaun, KOTOpPBIE PEIIAloTCS C IIOMOINLI0 KOMIBIOTEPA, PEIKO BhI-
paskaroTcsa Ha A3bIKe O0uToB. KaK mpaBuio, JaHHBIE HUMEOT (QOPMY
unces, CUMBOJIOB, TEKCTOB M 0O0Jiee CJIOMKHBIX CTPYKTYP. AJITOPUTMEL,
co3maBaeMble IS OOPabOTKM STHUX MSAHHBIX, YUUTBHIBAIOT HUX CTPYK-

Typy.
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Mopn, CTPYKTYpOW OaHHbIX B OOLWEM Cciydyae MOHMMAalT MHOXECTBO afe-
MEHTOB [aHHbIX U MHOXECTBO CBSI3ei Mexnay HUMWU.

PasginuaroT mpocThle U CJIIOXKHBIE CTPYKTYPHI JaHHBIX.

IIpocThie CTPYKTYPBI MOAHHBIX HE MOIYyT OBITh pasfejieHbl Ha
COCTaBHBIE YacTH OoJibllle, yeM OuT. K HUM OTHOCATCA UYMCIIOBLIE,
CUMBOJIbHBIE, JIOTUUYECKHE U [Ipyrue AgaHHbIe. IIpocThie CTPYKTYPbI
IOAHHBIX CJYKaT OCHOBOW [JIsI IIOCTPOEHHUS CJIOMKHBIX CTPYKTYP HdaH-
HBIX — MAaCCHBOB, CIIMCKOB, I'padoB, IepeBbeB U IP.

B sa3pIlKax mOIporpaMMHUPOBAHNS IIOHATHE <«CTPYKTYPBI TAaHHBIX»
TECHO CBSA3aHO C MOHSTHEM <«THUIIbl JaHHBIX». JIIOOLIE IaHHBIE, T. €.
KOHCTAHTBI, IIePEeMeHHbIe, 3HAUCHUS (PYHKIIUI HJIN BBIPAXKEHUA, Xa-
pakTepusyoTca cBoumMHu Tunamu. WHQOpMAIMS II0 KAaKIOMY THILY
OJHO3HAYHO OIIpelesseT:

1) MHOXKECTBO JONYCTHUMBLIX B3HAUEHUIH, KOTOPBLIE MOKET HMETh TOT

WJIM WHON O0OBEeKT ONMCHLIBAEMOI'O THIIA;

2) MHOXK€CTBO JOIIYCTUMBIX OIlepaliii, KOTOpPble IIPUMEHUMBI K 00b-
€KTy ONIMCHIBAEMOI'0 THIIA;
3) 00bEM BBLIJEJIEHHOM IMaMATH O XPaHeHUs NaHHBIX YKa3aHHOTO

THUIA.

HexkoTopsie mpocThle THOBI HaHHBIX A3bIKa Pascal mpuBemeHbI HaA
puc. 2.10.

MpocTble
TUMbI

Jlornyeckun CUMBOJbHbIN
boolean char Yucnosble
1 6ant 1 6ant

Lenble BelleCTBEHHbIe

integer I_ real

2 baiita 8 banTt

longint
4 6ainTa

Puc. 2.10. Hekoropble mpocTbie THUIBI JAHHBIX sA3bIKa Pascal
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7.2. HekoTopble cBefgeHus O A3blke
nporpammupoBaHusa Pascal

OCHOBHBIMU dJieMeHTaMmu sA3biKa Pascal aBiAroTcs:
° ajn(aBuTr A3bIKa (JIaTHHCKUE OYKBBI, apaOCKue IIU(pPLI, CIeI[UaIb-
HbIE CHUMBOJIBI);
e ciaysKeOHBIe CJIOBa, 3HAUEHMWEe KOTOPBIX B S3BIKE IIPOrpaMMUPOBA-
HUSI CTPOTO OIIpe/esIeHO;
MMOCTOSTHHBIE W TepPeMeHHbIe BeJINUYNHBI;
3HaKu omnepanuii (taba. 2.2);
cTaHIapTHbIE (PYHKIINN;
BBIPAYKEHU;
omepaTopnl (sI3BIKOBBIE KOHCTPYKI[MM, C MIOMOIINBI0 KOTOPBIX B
IporpaMMax S3al’CLIBAIOTCSA [OeMCTBUS, BBINMOJHSEMbIe HAJ [TaH-
HBIMHK B IIpPOIlecce peIlleHusd 3amaduun).

0 Bce BenuymMHbl MMeT uMeHa (uaeHtudukatopbl), GopmMupyemble Mo
onpenenéHHbiM npaBuiam:

® MSI MOXET COCTOAATb U3 OYKBbl UM NOCNEeA0BaTe/IbHOCTM OYKB NaTuH-
ckoro andasuta, uMdpp M CUMBOMA MNOAYEPKUBAHUS, HO HAYMHATLCS
Takas nocnenoBaTenbHOCTb A0J/KHA C OykBbl MW CMMBONA MoAYEp-
KNBaHWS;

® xenaTenbHO, 4YTOObI MMS OTPaXasio CMbIC/T BENYUHbI;

® MSA He OO0/IKHO coBMagatb HU C OAHUM W3 CNYXeOHbIX CIOB.

Tabnuua 2.2
Onepauun B 93bike Pascal
Apudmernueckne omepanuu Onepanuu OTHOIIEHUS

+ | Crnoxenune = | PaBHO

— | Beruuranwue <> | He paBHO

* | YMHOXeHUe > Boarpme

/ | Heneume < Memnsbire

div | IlenouncieHHOEe AeseHUE <= | Menbiie uiu paBHO
mod | OcTaToK OT IIeJIOYMCJIEHHOro nejeHus | >= | BoJsblile uiaum paBHO
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OxonuaHue maobn. 2.2

Jloruueckue omnepamuu CTpoKoBbIe OIepamuu
not | Jloruueckoe oTpuIlaHTE + Cuemnienue
(mpucoenuHeHTE)

and | Jloruueckoe U

or | Jlormueckoe WJIN

xor | Uckaouarinee WUJIN

Bripaxxenue — 510 (opMysa, IO KOTOPOI BBIUMCJISIETCS 3HAUEHUE.
BeIpaskeHne MOKeT COCTOSATHL M3 OIlePaHIOB (KOHCTAHT, IIePEeMEeHHBIX,
CTaHIApPTHBIX (DYHKIIUI), 3HAKOB OIllepaliuii U KPYIJIBIX CKOOOK. Bnipa-
JKeHUs 3alUCHIBAIOTCSA B CTPOKY; 3HAKU OIepaluii He IPOIYCKAIOTCH.
IlopsAmoK BBIMOJHEHUS OIepaluil OmpeaesideTcsi CKOOKaMU U IIPUO-
purerom omeparuii (Tabs. 2.3). Omepanuu OJMHAKOBOTO IIPHOPUTETA
BBIIIOJIHAIOTCSA CJIeBa HAIIPaBO, €CJU IIOPAJOK BBIMOJHEHUS He 3alaH
SABHO KPYIJIBIMH CKOOKaMmu. BbIumciieHre BBIPAYKEHUS C BJIOYKEHHBIMU
CKOOKaMMu HauMHAeTCs C BHYTPEHHUX CKOOOK.

Tabnuua 2.3
MpuoputeT onepauuin B a3bike Pascal
IIpuopurer Onepanusa
1 not
2 *, /, div, mod, and
3 +, —, or, Xor
4 =, <>, >, <, >=, <=

IIporpamma Ha a3bike Pascal mmeer ciiefyioiiyi CTPYKTYDPY:

program <ymMsd NOPOT'PAMME>;

var <nepemeHH51e C YyKa3aHreM TUIIOB>;
const <nocTogHHEIE C YyKa3aHMEM TUIIOB>;

3arojioBOK IIPOTPaMMbI

Biox ommcamusa wuc-
IIOJIB3yEeMbIX MaHHBIX

begin Biok omucanusa meii-
<IIOCJIeNoBaTEJbEHOCTL KOMAaHI>; CTBUIH IO Ipeobpaso-
end. BaHUIO OTAHHBIX (IIpo-

TPaMMHBIN 0JIOK)
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O0sa3aTe/IbHBIMU B HEUW SBJIAIOTCS OBA pasfesia: ONNCAHUA TaHHBIX
W omucaHus AeficTBUiI, KOTOpble HaA STUMHU [AHHBIMU HEOOXOINMO
BBITIOJTHUTh.

Hauubie, ob6pabaTbhiBaeMble KOMIIBIOTEPOM, XPAHATCS B IIAMSATH.
C rTouku 3peHmus s3biKa Pascal oHa pasgesieHa Ha CEKI[MU, Ha3bIBa-
eMble IepeMeHHbIMHU. Kakmas mepeMeHHasi MMeeT WMs, TUI U 3HAa-
YeHHe; 3HAUEHUSA IIepPeMEHHBIX MOI'YyT MEHATHBCA B XOJ€ BBIIIOJIHEHUA
IporpaMMBbI.

Biiok omumcaHusaA AelicTBUII HaumMHAaAeTCA CO cJjoBa begin, a 3akau-
yuBaeTcsa cjaoBoM end u 3HAKOM TOYKHU. l[efiCTBUS IIPEICTABIISIOTCS
omeparopamu (taba. 2.4). Omeparopnl sa3bika Pascal paspeasamorcsa
TOUKOM ¢ 3amAToii. OmepaTopbl OBIBAIOT MPOCTHIE W COCTaBHBIE (3a-
KJIOUEHHBIE B OIepaTopHble CKOOKu begin ... end).

Tabnuua 2.4
OcHoBHble onepaTtopbl A3blka Pascal
HaszBanue O6mmii BUI
IIpucBauBanme a:=
BBox ¢ KJaBHATypPBI read (a)
BriBog HaA 5KpaH write (a)
Y CI0BHBIT if <ycmnoBue>
then <onepatop 1>
else <omnepaTop 2>
ITukn ¢ npemycnosuem | while <ycnoeue> do
<TeJyio UMKJa (OnepaTops) >
ITuxka ¢ mocrycioBuem | repeat
<TeJyio UMKJa (OIepaTophH) >
until <ycrnosue>
ITuks ¢ yBeJIWMYMBAIO- for <uemnoumciieHHas
muMcsA IIapaMeTpoM repeMeHHasa>:=<HadaJIbHOE 3Ha4YeHUe>
to <xoHeuHOe 3HaueHUe> do
<TeJjio UMKJa (OoIepaTophH) >
ITuksm ¢ yMeHbIIAIO- for <uenoumcienHas
IIMCcA IIapaMeTpoM repeMeHHasa>:=<HadaJIbHOE 3Ha4YeHUe>
downto <xoHeuHoe 3HaueHume> do
<Tejyi0o UMKJa (OIepaTOpEH) >
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IIpumep 1. B mHavase 5TOo# TrJyIaBhl MBI OOCYXKAAIW aJTOPUTMBEI
HaXOKIEeHUs TPOCTBIX uUMceJs. HamuimeMm mporpaMmy, IPOBEePSIOINIYIO,
ABJIAETCA JIU 3aJaHHOE HATYPaJIbHOE YWCJIO N IIPOCTHIM.

CaMpbIii IpoCcTOil MyTh peIlleHUus 9TOi 3aJjauu — IMIPOBEPUTH, MMEET e
AU mamHoe uucao n (n >= 2) menurteau B uHTepBaJjge [2; n — 1].
Ecau penurenu ecthb, YMCIO N — COCTABHOE, €CJIU — HET, TO —
IIPOCTOE.
B mporpamme OymeM HCIIOJIB30BaTh JIOTUUYECKYIO IIepeMeHHyo flag:
e ecau flag = true, To n — TPOCTOE YMCJO;
e ecnu flag = false, To n — cocraBHOe umciao (ecau y Umciaa n

€CTh HeJIUTeNHn, TO «(Jar BBIKJIOYAEeM» C IOMOIIBLIO OIlepaTopa
npucBauBauusa flag := false).

var

n, i: longint;

flag: boolean;
begin

writeln ('BeeguTe n');

read(n) ;

flag:=true;

for i:=2 to n-1 do

if n mod i = 0 then flag:=false;

if flag then writeln('Ia') else writeln('Het')

end.

B asTtom nporpamme Mbl MPOBEPSNN, HET NX Yy Yucna n genvutenem mns @
nHtepBana [2; n- 1]. Ho ecnm n=a - b, TO MeHbllee U3 4yucen a, b
He Gonbwe n (B MpoTMBHOM crnydae o6a uymcna Obinn Obl 6onblue
\/H, a cnepoBaTesnibHO, UX nMpou3BeneHne Obino Obl 6onblue n). Kpome
TOro, U3 AENMMOCTM 4YMcia N Ha & aBTOMAaTM4YeCcKW CneayeT, 4To n ge-
nuTCa N Ha nj/a.
YcoBepLIEeHCTBYMTE NPUBEAEHHYIO Bbille NPOrpamMMy C YY4ETOM ITUX
coobpaxeHui.

IIpoBepKy, sBIAseTcA JU B3aJaHHOE HATypaJbHOe YHcao n >= 2
IIPOCTBIM, MBI OCYII[ECTBHJIM METOLOM IIepefopa BCeX BO3MOKHBIX €ro
menuteneii. Meron mepebopa HMCIIONb3yeTCA AJIA PeIleHUs JOCTATOUHO
IIMIUPOKOTO Kpyra 3amad.

IIpumep 2. IlpumenuM MeTon Iepebopa AJIA HMOUCKA HAMOOJIBIIIETO
obmrero peautena (HOJI) aByx HaTypaJbHBIX uyucea a u b.

Hauném mnepebop ¢ d — HamMeHbIllero u3 uuces a u b. Ito
MepBbIf, OYEBUAHBLIN KaHIWUAAT HA pPOJb HUX HAMOOJBIIEro oO6IIero

DD
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nenurenas. W panee, moKa He HauaéM d, Ha KoTopoe oba uwmcia ne-
JSTCS HAIeJ0, OyZeM YMeHbIIATh ero Ha equHuIly. Kak TOJIBKO Takoe
neJieHWe MIPOUBOHMIET, ocTaHaBiamBaeM yMeHbInenue d. IloayuennHoe
sHaueHne d U OygeT HamMOOJBIIMM OOIIMM JeJuTeseM uucea a u b.

var
a, b, d: integer;

begin
write ('BBeguTe mBa umciaa: ');

readln (a, b);
if a<b then d:=a

else d:=Db;

while (a mod d <> 0) or (b mod d <> 0) do
d:=d - 1;

write ('HOO = ', d)

end.

7.3. AHanu3 nporpaMm C NMOMOLLbIO
TPacCUPOBOYHbIX Tabnuy,

Jyisi aHaiM3a CBOMCTB aJITOPUTMA W IIPOBEPKU €TI0 COOTBETCTBUA
perraemMoii 3ajave MCIIOJB3YIOTCS TPACCUPOBOUHBIE TabauIiibl. B HuX
duKcupyercs IIOIIAaroBoe MKCIIOJHEHUHe ajropuTma (IporpaMMbI), UTO
IIO3BOJIAET HAIJIAJHO IIPEACTaBJIATH 3HAYEHUSA II€ePEeMEHHBbIX, M3MEHA-
[oI[ecss IPU ero BBINOJHeHuu. [lo3ToMy TpacCUpPOBOUYHBIE TaGJIMUITHI
VHAUe Ha3bIBAIOT TAOJMIIAMHU 3HAYEHUN.

Hcmonb3yoTesa TpacCUPOBOUHBIE TAOJUIIBI ABYX BUIOB:

1) TabauIpl, KasKAas CTPOKA KOTOPBIX OTpaskaeT pPe3yJabTaT OMHOTO

IelCTBUA;

2) TabauIlbl, KajKgad CTPOKA KOTOPBIX OTPaKaeT Pe3yabTaT BBIIIOJI-

HEHUS TPYOObI JeNCTBUNA.

Ipumep 3. Onpemenum 3HAYEHUS IIEPEMEHHBIX @ U b, IIOJIydYeH-
Hble B Pe3yJbTaTe BBLINOJHEHHUS CIEAYIONel IpPOrpaMMBbI:
0 var a, b: integer;
begin
a:=5;
b:=1;
while b<=a do
begin
b:=b + 1;
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a:=a - 1;
end;
writeln(a);
writeln (b)
end.

CocTaBUM TPacCHPOBOUHYIO TAOJUILY IIePBOro Buaa. B e€ 3arosos-

Ke IIoOMeCTMM HMMeHa BCeX IIepeMEeHHBbIX,

HCIIOJIB3YyEeMBbIX B IIpOorpaM-

Me. B ormenpHOM cTOJIOIle OyaeM 3amuChIBATh KOMAaHAbI U YCJIOBUS,
uMempIIecs B mporpamMme. Kakmas cTpoKa TabJIHIIBI COOTBETCTBYET
OMHOMY IIIary ajaropurMa. UToObI He 3arpoMOMKIaTh TabauIly, Oymem
3amMUCHIBATh B KaYKAOI CTPOKE TOJHKO TO 3HAUEHUE MEePEeMEeHHOMH, KO-
TOpOEe IOJIyYeHO Ha COOTBETCTBYIOIIEM IIIare.

Ne mara Komanga uam yciaoBue 3HayeHHe BBIPAKEHU ST b
1 a:=5 5
2 b:=1 1 1
3 b<=a na
4 b:=b+1 2 2
5 a:=a-1 4
6 b<=a na
7 b:=b+1 3 3
8 a:=a-1 3
9 b<=a Ia
10 b:=b+1 4 4
11 a:=a-1 2
12 b<=a HET
13 writeln (a)
14 writeln (b) 4

W3 Tabauibl BUAHO, UTO B pe3yJbTaTe PabOThI mepeMeHHbIe MPU-

HAJU 3HauUeHUdA: a =2 u b = 4.
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IIpumep 4. OmupefesuM 3HAUeHWE MEPEMEHHOW S, IMOJYYEHHOE B
pesyJibTaTe BBIIOJIHEHUS CJeAyIoIleili IpOrpaMMbI:

var s, k, d: integer;
begin
s:=0;
d:=10;
for k:=5 to 10 do
s:=s+d;
writeln(s)
end.

ITocTpouM TpacCUPOBOUHYIO TAbGJUIly BTOPOTO BUAA, OTpaskas B
KasKJOM CTPOKe pe3yJibTaT TPynnbl AedcTBuil. I'pynmy medicTBUil orpa-
HUYUM KOHTPOJBHOI TOUKOIi: BBITIOJHEHUWE AJTOPUTMAa IIPOAOJIAKAETCS
IO KOHTDPOJIBHOM TOUKW UM NPUOCTAHABJIMBAETCS IIOCJE BBIIIOJIHEHUSA
OTMEYEeHHOII €I0 CTPOKHU.

Bynem cuwuratrh, uTto kKoHTposibHasg Touka (KT) mocraBiena Ha
CTpPOKe s := s + d.

Pesyasrar B KT k s d
HauanbHble 3HaueHU:A - 0 10

1 5 10

2 6 20

3 7 30

4 8 40

5 9 50

6 10 60

WUrax, B pesyiabTaTe paboThl IPOrpaMMbl IIepeMeHHAasl IIPUHSIA
3HaueHue s = 60.

Q Kaknm pomkHo OblTb 3HadeHue d, 4Tobbl B pedynbraTe paboTbl Mpo-
rpamMmbl MEpeMeHHas npuHana 3HadeHme s = 1867 CyuwecTtByeT nu Ta-
KOe 3HayeHne d, 4To B pe3ynbrate paboTbl MporpamMmmbl MepemMeHHas

nPUMeET 3HadeHne s = 2127
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IIpumep 5. OupenenuM 3HaUYeHUWE IIEPEMEHHOH S, IIOJyYeHHOE B
pes3yJibTaTe BBINOJHEHHUS CJEAYIOIIed HPorpaMMbI:
var s, i1, j: integer;
begin
s:=0;
for i:=1 to 3 do
for j:=3 downto i do
s:=s + 1 + 3J;
writeln (s)
end.

TpaccupoBouHada TaOJIWIIA MOYKET UMETb BUL:

Pesyasrar B KT i j s
HauanpHble 3HAUEHUSA - - 0
1 1 3 4

2 2 7

3 1 9

4 2 3 14

5 2 18

6 3 3 24

Pesyabrar: 24

IIpumep 6. BoisicHuM, AJiA 4ero mpeHasHaUYeHA CJeLyIoIlas IpPo-

rpamMmMma:
var
n: integer; nd: string;
begin
writeln ('BBemuTe HaTypaJibHOe uYmciyio') ;
read(n) ;
nd:="";
while n<>0 do
begin
if n mod 2=1 then nd:='1l'+nd
else nd:='0"'+nd;
n:=n div 2
end;
writeln(nd) ;
end.
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IIpe:xkae Bcero, o6paTuM BHUMAHNE HA TO, UTO B HeH Kpome Ie-
PEMEeHHOI n IIeJIOTO THUIIa WCIIOJb3yeTCs CTpPoKa nd, IJA KOTOPOii
CUMBOJI «+» 000O3HAYaeT OIepaluio CIeIIeHus CTPOK. HauaabHoe
3HAUeHWe 7 BBOAUTCS C KJABUATYpPbI, MO3TOMY 3aJaJuM ero II0 CBO-
eMy yCMOTpeHHuio, Hampumep n = 12.

Pesgyasrar B KT nd n
HauaibHble 3HAUYEHUS " 12
1 '0’ 6
2 '00' 3
3 '100' 1
4 '1100' 0
Pesyabrar: 1100
@ BbinonHute nporpammy ana n = 25. Kakyio 3agadyy, NO BawleMy MHe-
HUIO, pelwaeT 3Tta nporpamma?
7.4. [lpyrne npmuémbl aHann3sa nporpamm
TpaccupoBounas Tabauila — HATJIAIHBIN, HO He YHUBEPCAJILHBIN

WHCTPYMEHT aHaju3a IporpamMM. Hampumep, e€ 3aTpyAHUTEJIBHO CTPO-
UTb, €CJU B AJTOPUTMEe MHOTO IIIaros.

IIpumep 7. Tpedyercss BBIACHUTH, KaKoe UYUCJIO OyAeT HamedyaTaHO
B pe3yJjbTaTe BBINOJHEHUS CJIeAVIOIIel IIporpaMMbI:

var n, s: integer;
begin
n:=0;
s:=400;
while s<2992 do begin
s:=s+12;
n:=n+2
end;
write (n)
end.
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TpaccupoBounas TabaUIa IJd 9TOW HPOrpaMMbI OyZeT COAep:KaThb
He OIHYy COTHIO CTpoK. IlompoOGyeM MIpoaHA/JIM3WPOBATH IIPOTPAMMY
nHaue.

1. BelgcHuM, KaKyioo (GYHKIIUIO BBITOJHAET KaKaasd W3 IIepeMeHHBIX,
3aefiCTBOBAHHBIX B IIpOrpaMMe.
HauanpHoe 3Hauenme nepemeHHo s = 400. Ilpm KasKgom BBIIOJI-
HEHUU Tejia IUKJa K 3HAUEHWIO0 S mpubaBidercsa uwucio 12.
Hauanpuoe 3mauenme mnepemenHoii n = 0. IIpu KaXJoM BBIIOJI-
HEeHNHU Tejla IUKJIa 3HAUeHNe MepPeMeHHOII yBeaumuuBaeTcsa Ha 2:

n =2, ecau TeJO IMKJA BBIIOJHEHO 1 pas3; n =4 — ecau 2 pasa;
n=6 — ecau 3 pasa u T. 1. Takum obpasoM, MCKOMOE 3HAUEHIE
n — sto 2k, rme Bk — 4YNCJIO BBINOJIHEHUN Teja IIUKJIA.

2. BeisicHEM, IpUM KaKOM YCJOBHH MPOMU3ONAET BBIXOJA W3 IIMKJIA.
IHukn BwuImonHsAeTcsa, moka s < 2992. CiaemoBaTenbHO, ITMKJ 3a-

BEPIIUTCA NPU AOCTUIXKEHUM S 3HAUEHU:d, PABHOTO MJM OOJBIIIETO
2992.

3. BbIACHUM, CKOJIBKO DPa3 BBIIOJHUTCS TEJO IIUKJA, BHIYKWCJIUB 3HA-
yenue BbIpaskenusa: (2992 — 400)/12 = 216. Ilocae TOoro Kak TeJjio
nuKJa BbITOTHUTCA 216 pas, sHaueHUe IIepPeMeHHOIl S OyaeT pas-
HO 2992, uTO ABJIAETCA yCJOBMEM BBIXOAa W3 IHUKJa. IIpu sTom
n=2-216 = 432.

BbisicHUTe, kakum OyoeT pesynbtar paboTbl NporpaMmbl, €Cnn B Hel
ycrnoBue BbiIxoga W3 uukna OyoeT M3MeHEeHO Ha:
1) s < 2990; 2) s <= 2992, 3) s <= 300.

)

IIpumep 8. IlonyumB Ha BXOJA HEKOTOPOe HATypaJibHOE UHCJIO X,
9Ta IIporpaMMa BBLIBOIHUT ABa YHcCiIa — M U 1.

var x, m, n: integer;
begin
readln (x) ;
m:=0; n:=1;
while x>0 do
begin
m:=m+1;
n:=n*(x mod 10) ;
x:=x div 10;
end;
writeln (m); write (n)
end.

I\
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W3BecTHO, UTO IIPU HEKOTOPOM 3HAUEHUU X ObLIM BBHIBEAEHBI YNC-
aa 5 u 25. BbIAICHUM, CKOJBKO CYIIIECTBYeT PAa3HBIX 3HAUEHUU X, IIPHU
BBOJe KOTOPBLIX MOJKET OBITh IIOJYUEeH TaKOii pe3yJbTar.

BeisicHuM, Kakue MMEHHO AaHHble HaKaIlJIMBAIlOTCA B IIePeMEHHBIX.

HauyanbHOe 3HaueHMe NOEePEeMEHHOW X 3aJaéTcs II0Jb30BaTeJeM.
Tun sToii mepeMmeHHOU integer, ciemoBaTelbHO, OHA HE MOMKET IIpe-
BeImaTh 32 767. B 1uKJe 3HaueHMWe IIePEMEHHON X M3MeHseTCs II0
OpaBUIy, 3aJaHHOMY KOMAaHIOM:

x:=x div 10

ITpu TakomM mpeoOpazoBaHWMN 3HAUEHWE NEPEMEHHOU X yMeHBIIa-
erca B 10 pas um gpoOHas yacThb pesyJjabTaTa oTdOpacbiBaeTcs. MoKHO
cKasaTh, YTO IIPM Ka’KJOM BBINOJHEHUU TeJjia ITUKJIA OT 3HAUYeHUd
mepeMeHHOU X «OTceKaeTcs» OJHa mudpa cipasa.

HauanbpHoe 3HaueHme mepemeHHou m = 0. Ilpm KakagoM BBIIIOJI-
HEHUU IUKJa 3HaueHUe IepeMeHHON m yBeJUUYUBaeTCs Ha eIUHUILY.
MoskHO cKasaTh, UTO B M IIOACUUTHLIBAETCA KOJIMYECTBO IIUQPP, «OT-
CEYEHHBIX» OT X.

HauanbHoe 3mauenme mepeMmenHoir n = 1. B mukie sHaueHue Iie-
PeMeHHOW 71 m3MeHdAeTcA IO IIPAaBUJIY, 3aJaHHOMY KOMAaHIOM:

n:=n*(x mod 10)

3meck x mod 10 — mHe uTO WHOe, KaK IoOcCJemHAS Iudpa Yuc-
ga x. Takum oOpasoM, B IIEPEMEHHOM 7 HaKaIlJIMBaeTCS IPOU3BeIdeHIe
mudp ymcaa X, B3ATBIX CIIpaBa HaJIeBO.

Beixon wms mMuKJa ocyllecTBiaserca mpu x <= 0, T. e. Korga Bce
3HauaIue mudpsl dTOro Yucjaa OYAYT PACCMOTPEHBHI.

CremoBaTebHO, €CJIM Ha dKpaH MepBOM BbIBoAUTCS mudpa 5, To
MCXOMHOE YWCJO0 IATU3HauHOe. BTOpoe umcio yKasbIBaeT Ha TO, UTO
25 — »oTO mpousBegeHye Bcex MU(P HUCXOMTHOTO UHCIA X.

PaccvoTpuM BapmaHTBI IMATHU3HAYHBIX UYHCEJI, IIPOu3BeneHue Iudp
KoTopeIX paBHOo 25. Hampumep, 11551, 51151 u . n. OueBuguo, B
3amucu JII000T0 M3 TAKMX UYHCEJ OOJKHBI OBITH ABe ISATEPKU W TPU
enuHUIBI. [IpruMeHeHMe M3BECTHOM BaM (hOPMYJbl 13 KOMOMHATOPUKU
IIO3BOJIAET BBIUYMCJIHNTHh KOJMNYECTBO PA3HBIX UYMCEJI, YAOBJIETBOPAIOITUX
TakoMy ycaoBuio, — 310 10.

Q O kakon dopmyne UOET peub? lNpuBeante aTy GOPMYY U BbINOJHUTE
COOTBETCTBYIOLLME BblYUCEHUS.
Ykaxute Hambosbllee W HaMMeHblLlee 4ucna, YyOOBAETBOPSOWME
YCNOBUIO 33a4a4u.
Boinuwnte BCe uucna, yooOBAETBOPSAOLLME YCNOBUIO 3a4ayu.

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



3anucb anropuTMoB Ha fi3blKax NporpaMmmMupoBaHUs §7

CAMOE TJ1ABHOE

KomnbioTepHyio IporpaMMy MOMKHO CUHUTATh IIOCJIEIOBATEJIbHO-
CTBIO CTPOK CHMMBOJIOB HeKoToporo ajdaButa. CoBpeMeHHBIE CHUCTEMBI
IPOrPaAMMUPOBAHUA U SA3BIKM [OOIIYCKAIOT MCIOJb30BaHUE BU3yaJib-
HBIX 9JIEMEHTOB (OKOH, MKOHOK M OIpP.) OJIs IOCTPOEHUS IPOrpaMM, B
YaCTHOCTH IJis cOo3maHusA mHTep(deiica mosb3oBaTensd. Tem He MeHee
OCHOBHAs, aJTOPUTMUYECKAas, UaCThb JI000I IIPOrpaMMBI CTPOUTCSA C
HMCIIOJIL30BAHNEM CHMBOJIBHBIX CPEACTB.

B ocHoOBHOII IIKOJIe BBl ITIO3HAKOMUJINCH CO IMKOJBHBIM AJITOPHUT-
MudyecKuM aA3bIKoM KyMwup m sa3pikoM nporpamMmupoBanHmusa Pascal
(ITackanp). B 11 xjacce MBI mpomoJskaeM paboTaTh ¢ sisbIikoMm Pascal.

KommbioTep omepupyeT TOJBKO OJHUM BUAOM [OJAHHBIX — OT-
IeJbHBIMU OuUTaMM, WIN ABOUUYHBIMHU Iuppamu. 3amadm, pelraeMbie
C IIOMOIIbI0 KOMIBIOTEPA, OMEPUPYIOT MAaHHBIMU, UMEIOIIUMU (HOPMY
Yucesl, CUMBOJIOB, TEKCTOB U 0OJiee CIOMKHBIX CTPYKTYP. AJTOpUTMBI
IJas1 00pabOTKU STUX MAHHBIX CO3JAIOTCA C YUYETOM UX CTPYKTYPBI —
MHOJKECTBA 3JIEMEHTOB NAHHBIX M MHOMKECTBA CBsI3€il MEMXIy HIMU.

Paszinuaror mpocTble M CJOMKHBIE CTPYKTYPBI OaHHBIX. IIpocThie
CTPYKTYPBI JaHHBIX He MOT'YT OBITh pPasfejieHbl HAa COCTABHbIE YACTH,
06sbiie, yeM OuT. K HMM OTHOCATCS YMCJIOBLIE, CHMBOJBLHBIE, JIO-
ruyecKue u Apyrue aaHHble. IIpocTblie CTPYKTYPhl OAHHBIX CJIYKAT
OCHOBOU [JisT TIOCTPOEHUS CJOMKHBIX CTPYKTYP MOaHHBIX — MACCHUBOB,
CIIICKOB, r'pad0oB, IepeBbeB U Ip.

O aHammsa CBOMCTB aJrOPUTMAa U IIPOBEPKM €r'0 COOTBETCTBUS
peltaemMoii 3amadye MCIOJb3YIOTCS TPACCHPOBOYHBIE TAOJMUIBI. B HUX
puKCHUpyeTCsl TMOIIMATOBOE KCIOJHEHMNEe aJroputrMa (IporpaMMbl), UTO
IIO3BOJISIET HAIVISIAHO IIPEACTABJISATH 3HAUEHUS II€PEMEHHBIX, M3MEHSIO-
Iirecsa IIPU ero BBINOJHEHuHN. VICIOoJb3YIOTCS TPaCCHUPOBOUHBIE Tab-
JUNBLI OBYX BUIOB:

1) Tabaunel, KasKgad CTPOKa KOTOPBIX OTPaKaeT pPe3yJbTaT OJLHOIO

IelCTBUS;

2) TabauIlbl, KasKgas CTPOKA KOTOPBIX OTPaKaeT Pe3yJabTaT BBIIIOJI-

HEHUS TPYHObI JeNCTBUN.

Bonpocbl n 3apaHusa

1. Yro Takoe sA3BIK mnporpaMmupoBaHus? OnuinuTe cocTaB U HH-
Tepdeiic cpeabl paspaboOTKM IIpOorpaMM Ha WCIOJIb3YyeMOM BaMU
SA3BbIKE HPOTrPaMMUPOBAHUI.

2. IlpuBeguTre IpUMEPbl CTPYKTYP MAHHBLIX, HCIOIbL3YEeMbIX B S3bI-
Ke mmporpamvupoBaHusa Pascal.
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3. KpaTKko oxapaKTepusyiiTe OCHOBHLIE 9JIEMEHTBI S3LIKA IIPOrpaM-
mupoBauus Pascal.

4. OnumuTe CTPYKTYypPy OpoTrpaMMbl Ha A3bIKe Pascal.
5. lyig dero mpegHasHAUYEHBI TPACCUPOBOUHBIE TaGIUAIIBI?

6. BeI.T.IeCTBeHHBIe qucgaa X, Y, 2 SABJIAIOTCA HUCXOAJHBIMUN MJaHHBIMU
OJIA CJIeAYIOIEro ajJiropmrmac

1) mepeMeHHO# m TPUCBOUTL 3HAUEHUE X;

2) cCpaBHUTH 3HAYEHUA M U Y. ecau Yy OoJbIlle m, TepeMeHHOUN
m IIPUCBOUTH 3HAUYEHUE Y,

3) cpaBHUTHh 3HAUEHUS M U 2: €CJU 2z OOoJbille m, IIepeMeHHOI
m IMPHUCBOUTH 3HAUEHUE 2.

BrisicHUTE, KaKyI0 B3ajJady pellaerT 3TOT AaJTOPUTM. SaluIIuTe
ero Ha A3bIKe mnporpamMMmupoBaHus Pascal. Pemure amamoruu-
HYIO 3ajauy OJs 4Yucea X, Y, 2 U W.

7. OnpenennTe 3HaueHHe IIePEeMEHHOM 71, KOTOpoe OyIeT IMOJIyYeHO
B pesyJibTaTe BBIMOJHEHUS CJIEAVIOIIeH IIPOrpaMMbI:

var s, n: integer;
begin
s:=0; n:=1;
while sqgr(s+2)<125 do
begin
n:=n*2;
S:=s+2;
end;
writeln (n)
end.

®

OnpenenuTe 3HaueHNe IIEPEeMEHHON S, KOTOpoe OyaeT IOJy4YeHO
B pe3yJbTaTe BBLINOJHEHUS CJIELYIOIIell HpPOorpamMMbl:

var s, i, j: integer;
begin
s:=0;
for i:=1 to 3 do
for j:=1 to 4 do
S:=s+2*1i-7j;
writeln (s)
end.
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9. TpebyeTcs BBIACHUTH, KaKoe YINCJIO OyaeT BLIBEIEHO B Pe3yJibTa-
Te BBIMIOJHEHUS CJeAYIOIell IpPorpaMMbI:

var n, s: integer;
begin
n:=0;
:=1000;
while s>=100 do
begin
S:=58-2;
n:=n+1
end;
write (n)
end.

10. IToryunB Ha BXOJ YHCJIO X, IPUBEAEHHAA HUKE MIporpaMMa BbI- 0
BOAUT JABa YuCJa — m #U N.

var x, m, n: integer;
begin
readln (x) ;
:=0; n:=0;
while x>0 do
begin
if n<x mod 10 then n:=x mod 10;
m:=m+1;
x:=x div 10;
end;
writeln(m); write (n)
end.

WsBecTHO, UYTO IIPM HEKOTOPOM 3HAUEHUU X OBLIN BBLIBEIEHBI
yncaa 4 um 8. YKaXKuTe HauOOJIbIllee W HauWMEHbIIee M3 TaKUX
ynceg Xx. CKOJIBKO BCEro CYIIECTBYET TaKUX X7

11. Hanumniure mporpaMmy, BBIBOAAINYIO HA SKPaH BCe UETHBIE TPEX-
3HAUHbIE YMCJA.

12. Hanumniure mnporpaMmy, TOACUYHUTHIBAIOIIYIO CYMMY KBaJIpaToB
Bcex uyucea ot 1 mo n.

13. HamuminTe mporpaMmy, DO3BOJISIOIIYIO ONPEAEJUThb, BXOAUT JIU
3amaHHasa mudpa B HEKOTOPOe Ilejioe HeOTPUIlaATeJIbHOe YICJIO.
14. PaspaboraiiTe mporpamMMmy IIepeBoja MOeCATHUUYHOr0 HATYPaJbHOTO

Yypcjia 1 B TPOUUYHYIO CHCTEMY CUMCJICHUS.
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15. PaspaboraiiTe mporpaMmy, KOTOopas BBIBOOUT coolOimieHme «JIla»,
ecau TOUYKa ¢ KoopamHaTtamu (X, y) IPUHALIEKUT 3aKpalleHHOI
obaactu, u «HeT» B HPOTHBHOM cJIydae.

1) y 2) y

ARy
x \/x

16. IIudp KOZOBOTO 3aMKa SABJAAETCA ABY3HAUHBIM UYMCJIOM. Bypartu-
HO 3a0BLT KOZ, HO HMOMHHUT, YTO cCyMMa ITU{pP STOT0 UUCJIA, CJIO-
JKeHHasi ¢ UX OPOM3BeIeHUMeM, paBHa camMoMy umcay. Hamwurmimre
BCe BO3MOJKHBIE BapMaHTBLI KOJa, UYTOOLI BypaTrmHO cMor ObICTpee
OTKPBITHL 3aMOK. PeInmuTe 3amady MeTOAOM Iiepedopa.

§ 8
CTpYyKTYpUpPOBaHHbIE TUMbl OAaHHbIX.
MaccuBbli

M3bI DOBTOPHMJIM OCHOBHBIE HPUEMBI PAGOTHI C IIPOCTHIMU TUIIAMU
IaHHBIX. V3 9J€MeHTOB IPOCTHIX THUIOB B sA3biKe Pascal mo:xHO ob6pa-
30BBIBATh COCTaBHBIE THNBI NTaHHBIX (CTPYKTYpPhI AaHHBIX). IIpmmepom
TaKWUX CTPYKTYD ABJIAIOTCA OJHOMEDHBIE MAaCCUBBHI.

0 MaccuB — 970 NoOMMeHOBaHHas COBOKYMHOCTb OAHOTUMHbLIX 3JIEMEHTOB,
yrnopaao4YeHHbIX Mo MHOeKcam, onpeaendroummmMm nosoxeHmne snemMeHTa B
MaccuBe.

8.1. OGwme cBepeHus 00 OAHOMEPHbIX MaccuBax

MaccuB B s3bike Pascal — 5T0 HAGOp OAHOTUIIHBIX NAHHBIX, IIPU-
YéM KOJMYECTBO ATUX MaHHBIX (PUKCUPOBAHO W OIpeAeaserTcs MIpHu
OoIlMCAHUU MaccuBa. Bce IIepeMeHHbIe, BXOAAIlIlieé B MaCCHUB, HMEIOT
OHO U TO K€ MMs — WMMsS MacCHBa, a Pa3JUYalOTCA OHU II0 UHAEK-
cy — HoMmepy (MecTy) B MacCUBeE.
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Omnucanue mMaccuBa BBITJIAOUT TaK:

array [<tun mupmexca>] of <Tmun xKOMIOHEHT>

31echb:

e array u of — ciay:keOHbIe cioBa («MacCUB» U «HU3»);

e <TUI WHAEKCA™> — ONHCAHNEe MHIEKCAIld KOMIIOHEHT (3JIEMEHTOB)
MaccuBa;

¢ <TMO KOMIOHEHT> — THUI BEJUYUH, COCTABJSIOININX MacCCHUB.
Hampuwmep:

e var day: array [1..365] of integer — 365 mesoumMCJIEHHBIX 3JI€-
MEHTOB IIpOHyMepoBaHBI oT 1 mo 365;

e var tem: array [1..12] of real — 12 BellleCTBEHHBIX 3JIEMEHTOB
npoHyMepoBaHbI oT 1 mo 12;

e var ocenka: array [2..5] of integer — 4 mesouyuMcJIEeHHBIX 3Je-
MeHTa IIPOHYyMepOBaHBLI OT 2 10 5;

e const n = 10; var slovo: array [1..n] of string — n cTpokoBBIX

BeJIMUYMH IIPOHYMepOBaHBI OoT 1 10 n.

BcnoMHUM OCHOBHBIE HPHUEMBI PAOOTHI C MaCCHBAMIU.

IIpumep 1. imeroTcsa CBeJeHUs O KOJIUUECTBE €yKeIHEBHBIX OCa-
KOB B TeueHMWe HWIOHS MecsAlla B HEKOTOpoM peruone. TpebGyercsa HaWTu
cpenHee KOJUUYECTBO OCAAKOB M BBIBECTH TaOJHUIly, B KOTOPOUM MmJis
KasKJ0ro OHSA MecsAlla yKasaTh KOJHWYECTBO OCAAKOB B 9TOT OeHb U

ero OTKJIOHEHUEe OT CPeIHEeMECSYHOrO 3HaUeHUd.

s pelteHus 9TOW 3agauy MaHHBIE O KOJUUYECTBE €KeIHEBHBIX
0CaJKOB B TeUeHMEe MecsIlla OYAyT IMPOCMOTPEHBI ABaKIbI:

1) mpu TOMCKe CpemHero 3HAYEeHUd;
2) mpu pacuére OTKJIOHEHUS.

s pemreHus 3agauu HaM OoHamobOuTca MmaccuB m3 30 Belrect-
BeHHBIX umces. Has3oBém ero osad. B mporpamme Oyzaer aBa IIUKJIA.
B mepBoM mukKJe MbI BBeAEM 3HAUEHUS SJIEMEHTOB MACCHUBA W CPasy
JKe IIOACUYMTAaeM MX CyMMY — II0 3aBEepIIeHMM HUKJIA MBI IIOJYYUM
CYyMMY OCAJKOB, BBIIIABIINX B TeUeHMEe MecsAla. Bo BTOpPOM I[MKJIE
MBI BBIBEJeM CTPOKHU TaOJUIIBI M BBIUMCINM 3HAUEHUA OTKJIOHEHUIA.

IIpu pabore ¢ sjeMeHTAMU MACCHUBa BOCIIOJb3yeMCA TepPeMeHHOI
osad[i]; sHaueHme WHAEKca i MPU BTOM OyAeT M3MeHATbCsA oT 1 10
30 ¢ marom 1. [l BBIUKMCIEHUS CPEISHETO 3HAUEHUS 3aJ[efCTByeM
BeIIeCTBEHHYIO IIepEeMeHHYI0 Sred, TMPUCBOUB el HauaJbHOe 3HAUeHUe
0 u mocJsiemoBaTeNbHO HAKAIIMBAs B HeHl CyMMY OCAIKOB, BBITTABIIINX
B TeueHuWe Mecsna. PasgelwB MO 3aBepIIeHUN IUKJA TOJyUYeHHOe
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suaueHue Ha 30, BeIUMCINM TpebyeMoe cpeaHeMeCAUYHOe KOJUUECTBO
0CaJKOB W IMPUCBOUM PE3yJIbTAT 9TOI Ke IepeMeHHOIi.

Program osadki;
var osad: array [l..30] of real;
sred: real; i: integer;
begin
sred:=0;
writeln ('BBegmTe KOJIMUECTBO OCAIKOB IIO IOHAM') ;
for i:=1 to 30 do
begin
write (i, ' wmoHg: ');
readln (osad[i]) ;
sred:=sred + osad[i]
end;
sred:=sred/30;
writeln ('Jeur KonmuecTBO ocankob OTKJIOHeHMe') ;
for i:=1 to 30 do
writeln(i:3, osad[i]:15:3, osad[i] - sred:12:2)
end.

Hangnte B WHTepHeTe wuHPOpMauMio O KOMWMYECTBE eXeOHEBHbIX
0CaakoB, BblMNaBLIMX B TeYeHMe Mecsiua, B Bawem pervoHe. Mcnonb-
— 3y 9T OaHHble, BbIMOJIHUTE MPOrpamMmMy B cpene nporpaMmmMupoBaHUS
Pascal.

BbINONHUTE aHanorMyHble PacyéTbl C MOMOLLBID 3NIEKTPOHHbLIX Tabnul,.

oLy

Yaririe Bcero maccuB obpabaTtbiBaeTca B mukJe for. Ho mpu paGore
C MacCHmBaMH MOMHO HCIIOJB30BaTh M OPyrue IITNKJIBI.

IIpumep 2. Nmeercss mMaccuB cuMBOJIOB. Tpebyercsa BBIBECTH Ha
SKpaH 5JIEMEHTHl JAHHOT'O MACCHBAa B OOPATHOM IOpSALKE.
DjleMeHTaMU MAacCHUBa CHMBOJIOB MOTYT OBITH JIIOObIe CHUMBOJBI,
HMeoIecs Ha KJIaBHAType, NPUYEM KaKIOMY B3JIeMeHTY COOTBETCTBY-
eT MMEHHO OJWH CHUMBOJI. EcJM B KadecTBe 3JeMeHTOB HAIIler0 MAaCCH-
Ba paccMaTpUBaTh IIOCJIEeN0BATeJbHOCTH OYyKB, 00pasyolue HeKOTOpoe
cJI0BO mau (hpasy HA eCTeCTBEHHOM S3bIKe, TO, PellliB IIOCTABJIEHHYIO
3a7ady, Mbl HAy4YHMCS CTPOUTH «IIePEeBEPTBIIIHU» CJOB.
Byzem paccmarpuBaTh cjoBa u (pashkl He Gosee uem u3 20 cum-
BOJIOB, 33/aB COOTBETCTBYIOIIYIO pasMepPHOCTb MAacCCHBA:

simbol: array [1..20] of char;
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Eciu xakoe-to caoBo mam (pasa OyayT Kopoue, TO UYacThb MacCUBa
OKasKeTcs He 3aHATOIM, HO 9TO He IOBJMUSAET HA PaboTy IPOrpaMMBI.
Horopopumcs MPU3HAKOM KOHIIA CJIOBA CUUTATh TOUKY — BBOJ CHM-
BOJIOB TPOAOJIKAaeTcs, IIOKA He BBeJeHAa TOUKA; [I0CJe BBOIA TOYKH
BBOJ[ CMBOJIOB IIPEKPAIIAeTCH.

program slova;
var simbol: array [1l..20] of char;
i, n: integer;

begin
writeln ('BBemmuTe CJIOBO — LEINOUYKY CHUMBOJIOB —
C TOUKOM B KOHIe');
i:=0;
repeat
1:=14+1;

read (simbol[1]);
until simbol[i]=".";
n:=i-1;
writeln ('llepeBépHyTOE CJIOBO: ');
for i:=n downto 1 do
write (simbol[i]);
end.

3anyctute nporpammy B cpege nporpammumpoBaHus Pascal.
Moaudounumpyinte nporpamMmy Tak, 4ToObl B Havane e€ paboTbl NOJib-
30BaTeNio 3aZaBasiCa BOMPOC O KOJIMYECTBE CUMBOJIOB, KOTOpPbIE OH Oy-
net BBOAUTb. Kakon umkn npyv 9TOM Jydlle MCMosib30BaTb?
Kak nameHnTb nporpammy, 4ToObl OHA BbIBOAMSIA HA 9KpaH B obpar-
HOM MOPSAKE 3NEMEHThI LLENIOYNCIEHHOIo Maccmsea?

K TunosmiM 3amauaM o0pabOTKM OJHOMEPHBIX MACCHBOB, peIllae-
MBIM B IIPOIleCCE€ WX OJHOKPATHOT'O IIPOCMOTPA, OTHOCATCS:

® 3azauyy MOMCKA 5JIeMEHTOB C 3aJaHHBIMIU CBOMCTBAMI, B TOM YIHC-
Je MaKCUMYMOB M MWUHHUMYMOB;

® IIPOBEPKA COOTBETCTBUS DJIEMEHTOB MacCCHBAa HEKOTOPOMY YCJIOBUIO
(moOgCcUYEeT KOJMYEeCcTBA MJIM CYMMBI 3JIEMEHTOB, YIOBJIETBOPAIOIINX
HEKOTOPOMY VCJIOBMIO; IIPOBEPKA COOTBETCTBUSA BCEX 9JIEMEHTOB
MaccuBa HEKOTOPOMY VYCJIOBMIO; IIPOBEPKA MAacCCHBa Ha YIOPALO-
YEeHHOCTb U Ip.);

® 3ajauyy Ha yAaJIeHHe M BCTAaBKY 5JEMEHTOB MACCHBA;

® 3aJauyy Ha IIePeCTAHOBKY BCeX 5JIEMEHTOB MacChBa B OOpPaTHOM
HOpSAIKe U T. I.
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8.2. 3apaum noucka 3nemMeHTa
C 3agaHHbIMM CBOMCTBaMMm

OueHb YACTO B PeaJbHOM KMUBHU HAM MPUXOIUTCA CTAJKWBATHCS
Cc 3amavell moucka mH(GOpMAIUU B OOJIBIIIOM MacCHuBe NTAaHHBIX. Harpwu-
Mep, IMOMCK HYJKHOTO CJIoOBa B CJIOBape, IMOWCK BPEMEHU OTIIPABJIEHUS
HYKHOTO II0e3/la B PAaCIIMCAaHWM, MOWCK HYIKHOTO TOBapa B WHTEPHET-
MaraswHe W T. [I.

B mporpamMMmpoBaHMM TOWMCK — OJHa W3 HaumboJiee YacTO BCTpe-
YJaoMIUXCA 3aad HEeBBIYMCJIUTEJIBLHOTO XapakKTepa.

B anropurmMax ImomcKa CYIIeCTBYyeT [IBa BO3MOYKHBIX BapHaHTa
OKOHYAHMA UX pPaAOOThI: IIOMCK MOJKET OKasaThCs yJauHbBIM — 3a-
IaHHBIN BJIEMEHT HalJleH B MacCuBe U OIIPeNeJIEHO ero MeCTOPAaCIIOJIO-
JKeHme, JIU0O IOMCK MOJYKET OKas3aThbCA HEYZAYHBIM — HeOO0XOZUMOTO
sJeMeHTa B JaHHOM o0BEMe mH(pOpPMAIIUU HET.

PaccMoTpuM HECKOJIBKO TUIIOBBIX 3aJad IIOMCKA, IePBOe 3HAKOM-
CTBO C KOTOPBIMHU Yy BAC COCTOSJIOCH €Ié B OCHOBHOM IIIKOJIE.

IIpumep 3. IlocaemoBaTeNbHBINH IOMCK B HEYNOPAJZOYEHHOM MAC-
cuge.
Nwmeercsa maccuB a[l..n]; TpebyeTcsa HAWTU 5JI€MEHT MacCUBa, pPaB-
HBIA p.

AJIropuT™M IMIOCJIEIOBATEJLHOIO IIOMCKA B HEYIIOPAJOUYEHHOM MAC-

CHBE MOJKET OBITHL CJIEIYIOII[IIM.

1. YcrarmoButs i = 1.

2. Ecau ali] = p, anroputm 3aBepiiua padoTy YCIIEITHO.

3. YBenmuuuth i Ha 1.

4. Eciu i <n, To mepeiitTu K mary 2. B IpoTMBHOM cJjydyae aJjro-
pUTM 3aBepIuJ paboTy O6e3ycCHelrnHOo.
BosMmorkHas mporpaMma, peajn3yiolas STOT aJTOPUTM Ha A3BIKE

Pascal, umeer Buzm:

const n=10;
var a: array [l..n] of integer; i, p: integer;
begin

writeln ('BBOoI BHaUeHMM 3JIeMEeHTOB MaccusBa:');

for i:=1 to n do

read(afil)

write ('Beom p: ');

readln (p) ;

i:=1;

while (i<=n) and (a[i]<>p) do i:=i+1;
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if i=n+1
then writeln ('VMckoMoro 3JjleMeHTa B MaccuBe HeT')
else writeln ('Mckoment saemedT al', i, '] = ', alil)
end.

BHuMaTenbHO paccMoOTpuUTe YCIOBME MPOAO/IKEHUs umkia. B kakom
c/lydae BbINOJIHEHME uUMKNa npoaoskaeTca? B kakux cnydasx ocy-
LLLEeCTBNAETCSA BbIXO4 M3 umkna?

3anycTute nporpamMmy Ha BbINOJIHEHWE B Cpeae NporpamMMmMpoOBaHUS
Pascal.

Kak mHaye MOXHO pewnTb 3Ty 3adadvy, HanpumMmep, C MCroib30BaHNEM
umkna for? HanuwmnTe COOTBETCTBYIOLLYIO MpOrpamMmy.

oLy

OuEHMM CNOXHOCTb PACCMOTPEHHOro ajsroputMa nocfiefoBaTesibHOro Q
novicka, HermocpeaCTBEHHO 3aBUCSLLYID OT 4Mcia CpPaBHEHUA C UCKO-

MbIM 3nemeHToMm. B Xygwiem cny4dae NCKOMbIV 3JIEMEHT OKaXeTcsa Ha
nocnegHemMm mecte unuM He OypeT HangeH Boobuwe. B Takom crydae He-
obxoammMmo OyneT npoAenartb N CPaBHEHUI, T. €. CIOXHOCTb anroputma

6yneT paBHa O(n).

IIpumep 4. IloMCK MaKCMMyMOB M MUHHMYMOB.
WNwmeerca maccuB a[l..n]; Tpebyerca HaliTU 3HaAUYeHUE HAUOOJIBIIIETO

(HamMeHbIIIero) sjieMeHTa MaCcCUBa.
AJsropuTM momcKa 3HaUeHUA HAUOOJBINEro (MaKCHMAaJIbHOTO) 3Jie-
MEeHTa B HEYIOPAJOUYEeHHOM MAacCHUBe MOJYKET OBbITh CJIeAYIOIIIUM.

1. YcraHOBUTH 3HAUEeHHE TEKYIero MaKCHUMyMa PaBHBIM II€PBOMY
uccaenyemomy ajaementy (max := a[l]).

2. YcranoBuTh cuéTuuk paBHBIM 2 (i := 2).

3. Ecaim umcciaemoBaHBI eIé He Bce aJaeMeHTHI (i <= n), TO mepeuTn
K miary 4, mHaue aJiTOPUTM OKOHYEeH (MaKCUMAJLHBIA JJI€MEHT
paBeH max).

4. Ecau paccMaTpuUBaeMbIA dJEMEHT O0O0JbIle, UeM TeKYIITUNl MaKCH-
myMm (a[i] > max), To max mpucBouth 3HaueHue afi].

5. IlepeiiTu K cienymooleMy 3JieMeHTY (YBEJIWUUTH [ Ha €IUHUILY).

6. IlepeiiTu K miary 3.

BoamoskHas mporpamMMma, peajusyrollasi 9TOT aJTOPUTM Ha A3bIKe

Pascal, umeer Bupn:

const n=10;
var a: array [l..n] of integer;
i, max: integer;
begin
writeln ('BBon s3HaueHMM 3JIEMEHTOB MaccuBa:'):;
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for i:=1 to n do
read(ali]);
max:=al[l];
i:=2;
while (i<=n) do
begin
if a[i] > max then max:=al[i];
i:=i+1
end;
writeln ('Max="', max)
end.

3anyctute nporpaMMy Ha BbINOJIHEHWE B Cpeae MnporpamMmMmMpoOBaHUS
Pascal.

Kak nHaye MOXHO pewnTb 3Ty 3adadvy, HanpuMep, C MCNoJib30BaHNEM
umkna for? HanuwwnTe COOTBETCTBYIOLLYIO NMPOrpamMmy.

MpeobpaszyiTe nporpamMmy Tak, Y4TOObl C €€ MOMOLLBID MOXHO Oblso
HaxoaunTb MWHUManbHbIA 3JIEMEHT MacCuBa.

Kakne mnameHeHusa Hago BHECTU B nporpamMmmy And rnomcka unHaekca
MakKCUManbHOro (MUHUMAaNbHOIo) afnemMeHTa maccusa?

CaMOoCTOATENIbHO OUEHUTE CIIOXHOCTb PAaCCMOTPEHHOro anroputMa.

8.3. NMpoBepka COOTBETCTBUSA 3JIEMEHTOB MaccCuBa
HEeKOTOPOMY YCJIOBMUIO

Hpumep 5. IlogcuéT KOIUUECTBA DJIEMEHTOB, YIOBJIETBOPIIOUINX
HEKOTOPOMY YCJIOBUIO.

3auacTyio ObIBaeT Ba’KHO BBIACHUTH, CKOJBKO 5JIEMEHTOB,
0o0J1afaloIUX OIPENEeJIEHHBIM CBONCTBOM, COAEPIKUTCA B MacCHUBE.

HJist pellleHuUs 9TOUW 3amaym CJIETyeT:

1) npucBouTh HYyJIE€BOe 3HaAUeHUE IIePEeMEHHOM, BBEAEHHOU IJIA IIOJ-
cuéTa KOJIMYeCTBA 3JIEMEHTOB, V/JOBJETBOPAKIINX 3aJaHHOMY
ycaoBuio (k := 0);

2) opraHu3oBaTh IIPOCMOTD BCEX 3JIEMEHTOB MACCHBAa: €CJIM IIpPOoCcMa-
TPUBAEMBINl BJIEMEHT YIOBJIETBOPAET 3aJaHHOMY YCJIOBUIO, 3HAUe-
HUe mepeMeHHOIl k yBeauuwmBaTh Ha 1.
dparmMeHT TPOTPAaMMBI IIOACUYETA KOJIMUYECTBA IJIEMEHTOB MAaCCUBA,

HampuMep OOJIBIINX HEKOTOPOr'o 4YWcJia p, WMeeT BU:

k:=0;
for i:=1 to n do
if a[i]>p then k:=k+1;
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3anuwmnte MNOMHbIA TEKCT MporpamMmMbl U BbINOSHUTE €€ Ha KOMMbloTe-
pe nns paccmarpuBaemMoro B npumMepe 8 maccuBa @, COCTOSILEro un3 =
CeMU 31IeMEHTOB, N 4Yucna p = 15.

Kak moguduumpoBaTb nporpammy, 4H4TOObl MOXHO OblI0 BbIYUCIUTL
CYMMY 3JIEMEHTOB MaccuBa, OOnbLINX HEKOTOPOro yvcna p?

IIpumep 6. IIpoBepka COOTBETCTBHUSI BCeX JJIEMEHTOB MACCHBA
HEKOTOPOMY YCJIOBUIO.
s Toro 4To0BI YCTAHOBUTH (haKT COOTBETCTBUS BCEX 39JIE€MEHTOB
MaccuBa HEKOTOPOMY YCJIOBHUIO, JOCTATOUHO:
1) mozcYMTaTh KOJUYECTBO 9JI€MEHTOB MAaCCHBA, COOTBETCTBYIOIIIUX
3aIlaHHOMY YCJIOBUIO;
2) cpaBHUTH HaMJIeHHOE KOJMUYECTBO C OOIMM YKCJIOM 3JIEMEHTOB
MacCUBa W BBIBECTH COOTBETCTBYIOIIMI pPe3yJbTar.

CamocToaTenbHO paszpaboTanTe nporpaMmMmy, MNO3BOJSIOLLYIO onpene-
NNTb, BCE /N S9NEMEHTbl MaccuBa ABASIOTCA AOBY3HAYHbIMU YUCNAMMU.
BbinonHuUTe €€ Ha KomnbloTeEpe A/ paccMaTpuBaemMoro B npumepe 8
MaccumBa a, COCTOSILLEro M3 CemMu 3J1IeMEeHTOB.

IIpumep 7. IIpoBepka MaccuBa Ha YIOPSTOYEHHOCTh.
PaccmoTpuM ajiropuTM, ITO3BOJISIONINN ONPENeUTh, YIOPAI0UeHbI
Ju aJieMeHThbl MaccuBa a[l..n] o HeyObIBAaHUIO, T. €. KaKIBIH die-
MeHT MaccuBa ¢ 1-ro mo (n — 1)-i1 He OOJBINIE TOCJEIYIOIIEro.
CaMbIii IIPOCTOII IIYTh PeIleHUsd dTOH 3aJadyy — IIPOBEPHUTHL, €CThb
JW B MaccuBe TaKue IMapbl 9JiIeMeHTOB, uTo al[i] > a[i + 1]. Ecau mo-
IOOHBIE IIaphbl 3JIEMEHTOB €CThb, TO MACCUB He YIOPAMOYEH II0 HeyObI-
BaHMWIO, a eCJM TAaKuX map HeT, TO yHOPSAOUeH.
B mporpamme O0ymeM MCIIOJIBL30BATH JOTMUYECKYIO IlepeMeHHYI0 flag:
e ecau flag = true, To MaccuB ymopAIOUYEH;
e ecnu flag = false, To MaccuB HeyIOPSALOUYECH.
Huxe mpencraBieH (parMeHT OpPOTPaMMBbI, pPeaau3yIolieil aTOoT
aJITOPUTM:

NOS

flag:=true;
for i:=1 to n-1 do
if a[i]>al[i+1l] then flag:=false;

3anuwute MNOJMHbIA TEKCT MNpOrpamMmbl U BbIMOJIHUTE €€ Ha KOMMbloTe-
pe Aong paccMmarpuBaemMoro B npuvmepe 8 maccuBa a, COCTOSLEro us —
CeEMU 3JIEMEHTOB.

Kak MOXHO pewwnTb 3Ty Xe 3agady NyTéM noacyéra KonmyecTtBa nap
3JIEMEHTOB MaccuBa, Takux 4to ali]l > a[i + 1] (a[i] <= a[i + 1])?
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8.4. YnaneHue M BCTaBKa 3JIeMEeHTOB MaccuBa

Ipumep 8. Ypanxenme m3 mMaccuBa dJIeMEHTa C MHIEKcOM k.
NmeeTcss OHOMEPHBIN I[€JIOUNCIEHHBIH MACCUB M3 CEeMU 3JIEMEH-
TOB:

i 1 2 3 4 5 6 7

ali] 10 12 5 8 4 15 20

yﬂaJII/IM 13 MacCHuBa 3JIEMEHT C MHIEKCOM k= 4, a BCe 9JIEMEHTHI,
pacIioJIOKeHHBbIe CIIpaBa OT HEero, CABMHEM Ha OJHY IIO3UIINIO BJIEBO.
HOJIytII/IM CJIe,ZLYIOH_II/Iﬁ I.IeJ'IO‘:II/ICJIeHHBIf/i MaCCHUB M3 IIIECTU 3JIEMEHTOB:

i 1 2 3 4 5 6

ali] 10 12 5 4 15 20

IIpu ymameHuM U3 MaccuBa JHOOOTO M3 BJIEMEHTOB PasMEPHOCTH
MaccuBa yMeHbImaercsa Ha 1.

Mgl BuAuMM, UTO 3JIeMEHThI ¢ mHAeKcamu oT 1 go £ — 1 He mame-
Huauchk. Ha mecTo syemeHTa ¢ umHIAeKcoM k (4) mepeMecTujcsa 3Jie-
MEeHT, mMeBIIU#A wmHAeKc k + 1 (5), Ha MecTo 3jleMeHTa C WHAEKCOM
k + 1 (5) mepemecTmyica dJeMeHT, UMeBINUN WHIAEKC k + 2 (6) u T. 7.

B ob6miem cayuae, (parMeHT OpOTrpaMMbl yIajleHUsS U3 MacCuBa
a[l..n] snemeHTa ¢ WHAEKCOM k C MOCJENYIOIIMM CIBUI'OM BCEX pac-
MOJIOXKEHHBIX CIIPaBa OT HEro 5JeMEHTOB Ha OIHY IIO3UI[UI0 BJIEBO
uMeeT BUJ:

for i:=k to n-1 do
ali]:=ali+1];

3anuwmnTe MNoJsHbIA TEKCT nporpamMmbl U BbIMOJIHNTE €é Ha KOMMbOTEPE
Ansg pacCMOTPEeHHOro Bbillle MaccumBa a.

IIpumep 9. BcraBka B MaccuB dj1eMeHTa Ha MECTO C MHAEKCOM k.

Bynem paboraTh ¢ TeM iKe MacCHUBOM W3 ceMu dsJjieMeHTOB. Ho Te-
meph Halma 3agadya OyJeT COCTOSTh B TOM, YTOOBI BCTABUTHL B MACCUB
Ha MecTo ¢ umHAeKcoM k = 4 (T. e. mocje sjaeMeHTa ¢ mHIeKcoMm k — 1)
elé OAUWH JJIEMEHT, MMeIoIui s3Hauenue 11.

ITonyurMm ciaenyommii IEeJIOYNCIEHHBIE MaCCHUB U3 BOCHBMU dJe-
MEHTOB:
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i 1 2 3 4 5 6 7 8

ali] 10 12 5 11 8 4 15 20

IIpu BcTaBKe B MAaccuB eIlé OAHOTO dJIeMeHTa pPasMepPHOCTbL Mac-
cuBa yBeJuumBaeTcs Ha 1. 9TO HAAO0 yUyecTh IIPU OMUCAHUU MacCCUBa.

Nrak, a[4] := 11. OnemeHTy a[5] ciiemyeT nmpuCBOUTHL TO 3HAYe-
HHUe, Koropoe ObLIO y a[4], amemeHTy a[6] — 3HaueHme, KOTOpoOe
6b10 y a[5], mT. 1. B obmem ciayuae, snementy a[k + 1] ciaemyert
IPUCBOUTH TO 3HAUYEHUE, KOoTopoe OwLIo y a[k].

Mopymarite, 4TO MOMY4YUTCS B PE3y/bTare BbINOJHEHUS  ClEAyLNX @
rpynn onepaTtopoB MNpUCBaMBaHUSA:

1) al4]:=11; al5]:=a[4]; al6]:=a[b]; al7l:=al6]; al8]l:=al7];

2) a[8]:=al7]; al7]l:=al6]; al6]:=a[5]; albl:=al4]; ald]:=11;

B oOmem cayuae, ¢parmMeHT IporpaMMbl BCTaBKU B MACCUB
a[l..n — 1] s;memeHTa Ha MeCcTO ¢ UWHAEKcOM k ©W caBurom k-ro,

(k + 1)-ro, ..., (n — 1)-TO 571eMeHTOB Ha OAHY MO3WIIUIO BIIPABO UMEET
BUJ:
for i:=n downto k+1 do
alil:=ali-1];
alk] :=<3HaueHMe BJIEeMeHTa>;
3anuunTe MosHbIN TEKCT MNPOrpaMMbl U BbINOSIHUTE €€ Ha KOMIMbIoTepe

019 PacCMOTPEHHOro Bbille Maccuea a. [MoMHMTE, 4TO Mpu OnMcaHum
MaccvBa Hago y4ecTb Pa3MepHOCTb MacCuBa, MOJyHaloWerocs B pe-
3ynbrate paboTbl NpPoOrpamMmbl.

8.5. lNepecTtaHOBKa BCeX 3JIeMEHTOB MaccuBa
B oOpaTHOM nopspke

IIpumep 10. IlepecTaHoBKa Bcex »jeMeHTOB MmaccuBa a[l..n] B

o0paTHOM IMOPAAKE CBOAUTCA K TOMY, UTO MEHSAIOTCS MeCTaMU II€PBBIN

W TIOCJeOHUU BJEeMEHTBI, BTOPOU U IIPEAIIOCJIETHUWII 3JIeMeHThI U T. I.
IlepecTanoBka Halllero mMaccmBa M3 CEMHU 3JIEMEHTOB IacT TaKom

pesyabTar:
i 1 2 3 4 5 6 7
ali] 20 15 4 8 5 12 10

B oOmem cayuae, MeHAMTCA MecTaMU 3JIeMeHTHI afi] u

aln — i+ 1].
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BCHOMHI/IM, KaK MOHO IIPOM3BECTHN oOMeH 3HaueHUI MeXay ABY-
MdA IIepeMeHHBbIMMU. Brimosraenue OoIIepaToposB:

al[ll:=a[n]; alnl:=all]l;

K JKeJlaeMOMY pesyjabTaTy He npuBoauT. CaMbIi IIPOCTON BapuaHT —
WCIOJb30BaHME BCIIOMOTATE/JbHOI IIepeMeHHOM:

]I 2
=a[n-i+1]; ali] aln-i+1]
1]

BrisicHuM, CKOJIBKO BCEro olepamuii oOMeHa cJjeqyeT IIPOM3BECTH.

Ecau mpousBejeHa IiepecTaHOBKA, HAIIpPUMepP, IIEPBOTO U IIOCJIEH-
Hero sJIEMEHTOB, TO OJHOBPEMEHHO MHpOou3BeleHa M MepecTaHOBKAa IIO-
cjleIHero 1 IepBOTo 3jeMeHTOB. TakuM o0pasoM, €CJId YHCJI0 3Jie-
MEHTOB MacCHBa YETHOE, TO JOCTATOUYHO IIpom3BecTu n/2 olepaiiui
obMeHa.

Ho uto mpomcxoauT, ecam MacCuUB COAEPIKUT HEUETHOE YUCJIO 3IJIe-
meHTOB? Hampumep, B HaIllleM MacCHUBe W3 CeMHU DJIEMEHTOB BBITIOJ-
HAJOCh TPU OOMEeHa, a UEeTBEPTHIHA 29JIEMEHT, 3aHUMAIOIUI IeHTPaJb-
HYIO IIO3UIINIO, OCTAaBAJICI Ha CBOEM MecTe. B o0ImieM ciiydae 4YmCJIO
omepanuii oOMeHa IIpU IIePeCTAHOBKEe B OOpPATHOM IIOPAJIKE BCeX N
5JeMEeHTOB MacCHUBa olpenensercs Kak n div 2.

B ob6mem ciayuae, (QparMeHT IIporpaMMbI II0 II€EPecCTaHOBKE B
o0paTHOM IIOpPAIKE BCceX 3JeMeHTOB MmaccuBa a[l..n] umeer Buz:

for i:=1 to n div 2 do

begin
i=alil;
ali]:=a[n-1i+17;
aln-i+1]:=r
end

3anMwnTe MOMHbBIA TEKCT NPOrpamMmbl U BLIMOAHUTE €€ Ha KOMMbIoTe-
= pe Ona pacCMOTPEHHOrO BbilLe MacCuBa &, COCTOSLLEro U3 Cemu U 13
LIECTN 3/IEMEHTOB.

8.6. CopTtupoBka maccuBa

CopTupoBKa — OAuWH M3 HamboJiee PacIPOCTPAHEHHBIX MPOIIECCOB
COBpPEeMEeHHOII 00paboTKM OaHHBIX.
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CopTupoBKa — 3TO pacrpepesieHve 3JeMeHTOB MaccuBa B COOTBETCT- 0
BUN C OnpenenéHHbIMU npaBuiaMu.

ITog copTupoBKO# (yHOpPSOOUeHHMEM) MacCuBa MHOHHMAIOT IIepe-
pacrpenesieHre 3HAYEHUWM €ro 3JIEMEHTOB B HEKOTOPOM OIIPeeIEHHOM
mopsAnKe.

ITopsanok, mpm KOTOPOM B MacCHBe TEPBBIA 3JIEMEHT WMEET CaMoe
MajieHbKOoe 3HaueHuWe, a 3HaUeHWe KaKJOor0o CJeAYIOIero sjieMeHTa He
MeHbITle 3HAYEeHUS IPEABIAYIIEero sJIeMEeHTAa, Ha3bIBAIOT HEYyOBLIBAIOIINM.

ITopsimok, mpu KOTOPOM B MAacCCHBe II€PBLIA dJIEMEHT WMeEeT CaMoe
0oJIbITIOEe 3HAUEHWE, a 3HauYeHNe KasKAOTo CJIeAYIOIero sjJeMeHTa He
0oJIbIlIe 3HAUEHUS IIPEIbIAYIIEro 3JI€MEHTa, HasbIBAIOT HEBO3PACTAIOIIIIIM.

Ilesb COPTUPOBKU — YCKOPHUTH IIOCTAEAVIOIUI IIOUCK 3JEeMEHTOB,
T. K. HY’KHBII 9JIEMEHT Jierde MCKAaTb B YIIOPSJAOYEHHOM MAacCCHUBE.

PaccmoTpuM m mpoaHaIM3MpyeM HECKOJBKO aJITOPUTMOB COPTHU-
POBKU OJiA pelleHuA cjenyiolneil 3amauu. laH ogZHOMEpPHBII MacCHUB
meJbIX unces. Tpebyercsa OTCOPTHUPOBATHL €ro TaK, UYTOOBI BCe dJe-
MEHTBI OBLIN PACIOJIOMKEHBI B MOPsSAKe HeyObiBanusa: al[i] <= a[i + 1].

OO0MeHHAA COPTHPOBKA METOAOM <«IIy3bIPhKa»

CBO€ HasBaHMWE aJITOPUTM MOOJYyUYMJ OJlaromaps cJenyIoIleil acco-
IUAIUKU: eCJAU COPTUPOBATH STHUM aJTOPUTMOM MAaCCHB II0 HeyOBLIBa-
HUIO, TO MaAKCUMAJLHBLIN BJIEMEHT <«TOHET», a <«JIETKUe» BJIeMEeHTBHI
MOAHMMAIOTCA Ha OJHY IMO3UIIMI0O K HAUYAJNy MacchBa Ha KayKIOM IIare
ajropuTMa.

IIycts 7 — KOJIMYECTBO 3JIEMEHTOB B HEYIIOPSAOYeHHOM MAacCHUBe.

1. ITomecTum Ha MecTo n-ro ajiemeHTa (a[n]) HauOOIBIINIT BJI€MEHT
maccuBa. s sToro:

1) monoxkum i = 1;

2) moka He oOpaboTaHa MOCJEIHAS IIapa 9JeMeHTOB, T. e. (n — 1)-i

u n-ii sJIeMeHTHI:

e cpaBHuUBaeM i-i u (i + 1)-i1 BJIeMeHTHI MacCUBa;

e ecau afi] > a[i + 1] (s/1eMeHTBI pPacHOJIOXKEHBI He IO ITOPAI-
KY), TO MeHsieM 3JIEeMEeHThl MeCTaMWu;

® IIepexoauM K CJIeAYIOIel mape 2JIEMEHTOB, CABUHYBIIHNCH Ha
ONVH dJIEMEHT BIIPAaBO.

2. IToBTopsiem myHKT 1, KasKIbBIA pas yMeHbIIas PasMEpPHOCTL He-
YIIOPAMOUYEHHOr0 MaccuBa Ha 1, mo Tex IIop, IIOKa He OymaeT 00-
paboran MaccHUB M3 OJHOM IAphbl 9JIEMEHTOB (TakuM o0pasom, Ha
k-M mpocMoTpe OYyAyT cpaBHUBATHCA IIepBbie (77 — k) 9JIEMEHTOB CO
CBOMMMU COCENAMH CIIpaBa).
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Ipumep 11. Ects maccus: 5 4 3 2 1. Ha mpumepe 3TOro maccusa
HOJCUNTAEM KOJIMUYECTBO 3JIEMEHTAPHBIX AEHCTBUII B BBIUMCINTEIHLHOM
mpollecce aJropuTMa COPTUPOBKH METOIOM <«IIy3bIPpbKa»:

1-a urepanusa: 4 3 2 1 5 (4 cpaBueHusA, 4 odMeHa);

2-a urepanusa: 3 2 1 4 5 (3 cpaBHeHusi, 3 obmMeHa);

3-a urepanusa: 2 1 3 4 5 (2 cpaBHeHusi, 2 obMeHa);

4-g urepanusa: 1 2 3 4 5 (1 cpaBHenue, 1 ob6meH).

Agropurm 3axoHuma pabory. Belio cmemamo 10 cpaBHeHuii u

10 o6menoB (4 + 3 + 2 + 1).

ITOT aJITOPUTM JIETKO 3allOMWHAETCs, HO Ha TPAKTHUKE OH WMCIIOJIb-
3yeTcsi JJOCTATOYHO PEeIKO M3-3a KBAAPATUYHOM CJOKHOCTH, O3HAUAI0-
mieii, 4TO B OOIeM cJiydae KOJMUYECTBO BBINOJHEHHBLIX CPaBHEHUUN U
00MEHOB COIIOCTAaBUMO C n2, rje n — KOJWYEeCTBO 3JeMEeHTOB MAaCCHBA.

MonbiTaTechb CaMOCTOATENBHO 3anporpaMMuMpoBaTbh anroputM COpPTU-
— POBKM METOOOM «My3blpbKax.

CopTupoBKa BBIOOPOM

CopTupoBKa BBIOOPOM (B IOPAIKE HEYObIBAHUSA) OCYIIECTBJIAETCS
CIIeAYIOIIM 00pasoMm:

1) B maccuBe BbIOWMpaeTcss MUHUMAJbHBIN 3JIEMEHT;

2) MUHUMAJbHBIN U TEePBBLIN 3JeMEHTHI MEHSIOTCSA MecTaMu (IIepPBBIi
DJI€MEHT CUMTAETCS OTCOPTHUPOBAHHBIM);

3) B HEOTCOPTHUPOBAHHON YACTH MAacCCHBA CHOBA BBIOMpAETCA MUHI-
MaJIbHBIN BJIEMEHT U MEHSEeTCS MeCTaMH’ C MEPBBIM HEOTCOPTHUPO-
BAaHHBIM 3JIEMEHTOM MAaCCHUBAa;

4) nelicTBUA, ONNCAHHLIE B MYHKTE 3, IIOBTOPSIOTCA C HEOTCOPTUPO-
BAHHBIMHM dJIEMEHTaMH MacCHBa OO0 TeX II0p, MOKAa He OCTaHeTcs
OIWH HEOTCOPTUPOBAHHBINI dJeMeHT (ero 3HaueHHe OymeT MaKCHU-

MAaJbHBIM).
IIpumep 12. Ects maccus: 5 4 3 2 1.
1-a urepanusa: 1 4 3 2 5 (4 cpaBHeHUuA, 1 00MeH);

2-a ureparnusa: 1 2 3 4 5 (3 cpaBHenusi, 1 o6meH);

3-a urepanusa: 1 2 3 4 5 (2 cpaBHenusi, 0 o6MeHOB);

4-3 urepanusa: 1 2 3 4 5 (1 cpaBuenue, 0 o6MeHOB).

B o01ieMm ciyuae ajropuTM COPTHPOBKHK BBIOOPOM IMMeeT KBaapa-
TUYHYIO CJIO}KHOCTH OTHOCUTEJBHO ONepanuii CpPaBHEHUSA W JIWHEH-
HYIO CJIO}KHOCTh OTHOCHUTEJBbHO OIepaluii OOMeHOB. OTOT aJITOPUTM
IIeJiecoo0pa3Ho NPUMEHATh, KOraa ollepalus oOMeHa Hal dJeMeHTaMU
MaccuBa OCOOEHHO TPYAOEMKa (HAIIpUMep, ecJd dJIeMEeHTOM MaccuBa
SABJISETCS 3alUCh C OOJIBIIIUM YHCJIOM IIOJIeH).
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IlpuBegém ¢parMeHT IIpPOrpaMMbl, peaJu3yIoIleil OIMCAHHBINA
BBIIIIE AJITOPUTM:
for i:=1 to n-1 do
begin
imin:=1i;
for j:=i+1 to n do
if al[jl<al[imin] then imin:=j;
per:=alil;
ali]:=alimin];
alimin] :=per;
end;

3anvwmnTte NOJHbIA TEKCT nporpamMmbl " BbIMOJIHUTE eé Ha KOMMblOTEPE
Aana pacCMOTPEHHOro Bbllle MaccuBa.

CAMOE TIJ1ABHOE

W3 syiemMeHTOB TPOCTBHIX THUIIOB B fA3bIKe Pascal mokHO o6paso-
BBIBATh COCTaBHBIE TUIILI MAHHBIX (CTPYKTYPHI AaHHBIX). I[Ipmmepom
TAKUX CTPYKTYP ABJISIOTCA OJHOMEPHBIE MACCHUBHI.

Maccus B sisbike Pascal — 5To HaAO00Op OSHOTUIIHBIX NAHHBIX, IIPU-
YéM KOJWYECTBO STUX MJAaHHBIX (PUKCHPOBAHO U OIPeaesseTcs IIpu
OomMcaHUM MaccuBa. Bce mepeMeHHBIE, BXOJIAINNE B MACCUB, NMEIOT
OJHO U TO ’Ke MMs — HUMsA MacCHBa, a PasjaudyaloTcid OHU IO WHAEK-
cy — Homepy (MecTy) B MaccuBe.

ITepen ucmosib3oBaHMEM B IporpaMMme MAaCCUB HOJIXKEH OBbITh OITU-
caH, T. €. JOJYKHO OBITH YKAsaHO MMs MAacCCHBA, KOJUUYECTBO dJIEMEH-
TOB MAacCHMBA U MX TUMI. ITO HEOOXOAMMO IAJS TOr0, UTOOBI BBIZEJIUTH
B IaMSATU IIOJ] MACCUB OJIOK siueeK HYIKHOTO THIA.

Yare Bcero maccuB obpabaTeiBaerca B 1mukJe for. Ho mpu paGote
C MacCHMBaM¥W MOJKHO MCIIOJIB30BATh U IPYTHeE ITUKJIBI.

K TtumosniM 3amauam 00pabOTKH OZHOMEPHBIX MAaCCHBOB, peIlllae-
MBIM B IIPOIleCCE€ WX OJHOKPATHOTO IIPOCMOTPA, OTHOCATCSH:

® 3aJjayy IIOWCKA dJIEMEHTAa C 3aJaHHBIMU CBOMCTBAMM, B TOM YMCJE
MaKCHUMyMOB U MUHHMYMOB;
® IPOBEPKA COOTBETCTBUSA JJIEMEHTOB MaCCHUBa HEKOTOPOMY YCJIOBUIO

(moACYéT KOJIMUYEeCTBA MU CYMMBI 3JIEMEHTOB, Y/IOBJIETBOPSAIOIINX

HEKOTOPOMY VCJIOBUIO; IIPOBEPKA COOTBETCTBUSA BCEX 3JJIEMEHTOB

MacCHBa HEKOTOPOMY YCJIOBMUIO; HPOBEpPKa MacCUBa Ha YIIOPAAO-

YEeHHOCTh U [MP.);

® 3ajlauM Ha yJajieHue W BCTABKY 5JE€MEHTOB MacCUBA;
® 3aJlauM Ha TepPecTaHOBKY BCeX dJJEeMEHTOB MacCuBa B 00paTHOM
mopAIKe U T. I.
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CopTupoBKa — oauH M3 HamboJiee PacIpPOCTPAHEHHBIX MPOIECCOB
COBpeMeHHOII 00paboTKu maHHBIX. Ilom cOpTHUPOBKOI (YyHIOPAZOUYECHUEM)
MaccuBa IIOHMMAIOT IlepepaclpejejieHre 3HaUeHUH ero 5JeMeHTOB B
HEKOTOPOM OINpeNeJIEHHOM MHOPSIKE.

Bonpocbl n 3apaHua

1. ITpuBeguTe mnpuMepbl 3amad IIOMCKa wHH(GopMAIUU B OOJLIINX
MacCuBaxX MOJaHHBIX.
ITouemy BaXKHO yMeTh peIllaTh 3aJauu, CBA3AHHBIE C 00pPabOTKOI
MacCcCuBOB, HYTéM OOHOKPaTHOI'0 IIpOoCMOTpPpa Mmaccusa?
IIporpammucT Hammcaa IIpOorpaMMy CYMMUPOBAHUS BJIEMEHTOB
MaccuBa, HO OOIIYCTUJI B HeHM OIIHOKY.

2

Q

Program summa;
const n=10;
var a: array [l..n] of integer; s, 1: integer;
begin
s:=0;
for i:=1 to n do
begin
readln(alil);
:=s+1i
end;
writeln('s="', s)
end.

1) Yro monyuymTcsaA B Pe3yJbTAaTe BBIMOJHEHUS JTOH IIPOTPaAMMBI,
ecJii B KauyecTBe dJIEMEHTOB MaccumBa BBecTu umciaa: 1, —2, 3,
-4, 5, -6, 7, -8, 9, -10?

2) IlpuaymaiiTe mpuMep TaKoTO MaccuBa, o0paboTKa KOTOPOTO C
TIOMOIIbIO 3TOI TPOrpaMMBbI HPUBOAUIA Obl K IIPABUIBHOMY
pesyabTarty.

3) Haiigure ommuOKy, MOMYIIIEHHYIO IIPOTPAMMUCTOM.

O 4. HpOI‘paMMI/ICT HaIlpcaJl IIpOorpaMMy HaXOMXIAEHUA IIPOM3BEeACHUA
9JI€MEHTOB MacCHUBa, HO JONYCTHUJ B HEH OIIUOKY.

Program proizv;
const n=10;
var a: array [l..n] of integer; p, 1: integer;
begin
p:=0;
for i:=1 to n do
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begin
readln(a[i]);
p:=p*ali]
end;
writeln('p=', p)'
end.

1) UYro moayuuTcs B pea3yJibTaTe BBIMOJHEHUS 9TOM MIPOrpaMMbl,
ecau B KayecTBe 3JIEMEHTOB MaccuBa BBecTu umcjaa: 1, —2, 3,

-4, 5, -6, 7, -8, 9, -10?

2) IlpuaymaiiTe mpuMep TAKOro0 MacCHBa, 00pabOTKa KOTOPOTO C
HOMOIIBI0 BTOM IPOrpaMMBbl TPUBOAMJIA OBl K MIPABUJIBHOMY
pesyJbTary.

3) Haiigure ommubKy, JOOYINEHHYIO ITPOTPAMMUCTOM.

5. Ha 0Osiox-cxemMe mpejAcCTaBJIeH aJTOPUTM OJHOBPEMEHHOI'O IOMUCKA

MaKCUMaJbHOTO ¥ MUHUMAJHLHOTO 3HAYEHUH 3J€MEHTOB MacCHUBa:

max:=a[1]
min:=a[1]

min :=ali]

PeanusyiiTe sTOT aaropuTM Ha A3BIKE IMPOTPAMMUPOBAHUA U BBI-
MOJHUTEe IPOrpaMMy [Js MaccuBa u3 3amaHus 6.
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O 6. ImeeTcss OJHOMEDPHBII I[€JIOUMCJIEHHBII MAacCHUB U3 CeMU dJIeMeH-
TOB:
i 1 2 3 4 5 6 7
ali] 10 12 5 8 4 15 20

Kakum Oyzer pesyJbTaT IpeoOpas3soBaHMSA MAaCCHBa IO CJELYIO-
meMy ajaropurmy?

for i:=k+1 to n do
ali-1]l:=alil;

. UmeeTca i pasHuIla MeXay omnepanudadMBM BCTaBKM B MAaCCUB

aJIeMeHTa Ha MEeCTO C WHAEKCOM k W 3aMeHbl 3HAUEHUS DJIeMeH-
Ta MaccuBa ¢ mHAeKcoM k? OOocHyIiTe CBOM OTBeT.

. ImeeTcsa OMHOMEDPHBIN I[€JIOUUCIEHHBIA MAacCCUB M3 CEMU 3dJIEMEH-

TOB:
i 1 2 3 4 5 6 7
ali] 10 12 5 8 4 15 20

Kaxum Oymer pesyJsabTaT IIpeoOpasoBaHUA MAaCCHUBa IO CJIELYIO-
meMy ajaroputrmy?

for i:=1 to n div 2 do

begin
r:=ali];
alil:=aln-1i+17;
aln-i+1]:=r
end;

. Jana mporpammMma:

const n=5;
const a: array[l..n] of integer=(1,2,6,4,6);
var i, maxl, max2: integer;
begin
maxl:=al[l];
max2:=al[2];
for i:=2 to n do
if a[i]l>maxl
then begin max2:=maxl; maxl:=a[i]; end
else if a[i]l>max?2 then max2:=a[i];
writeln ('maxl=', maxl, ', max2=', max2);
end.
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Yro mosmyuyuTcAd B pes3yJbTaTe BBINIOJHEHHUS 9TON IIporpaMMbi?
Kakyio samauy perraer sta mporpamma??
10. Jano HarypaabHOoe npecATudyHoe uymciao n <= 32 000. Hanwumwure
mporpaMmy, B KOTOPOIi:
1) u3 mudp nmaHHOrO uUMcaa (OPMUPYETCA OJHOMEPHBIN I[eJI0-
YUCJIEHHBIH MACCHUB;
2) onpenensOTcA HAWOOJbINASA M HaWMEHbIIad HUMPHLl JaHHOTO
qyuca;
3) HaxomATCA cyMMa U NpousdBeleHUe ITUdpP, 00pa3yoIUX TaH-
HOe YHCJIO.
11. Tpebyercsa yHmoOpsgOUYNUTL IO BeCy B IIOPALKEe HEYObIBAHUA 1 He-
OpO3pPauHBLIX OAHOK C UYaeM, MMes B CBOEM pPAaCIOPSKEeHUU TOJIb-
KO uYallleuyHble Bechl 0e3 rupb. OnuinuTe BO3MOKHBIN aJITOPUTM
pellleHusA STOM 3agadumu.

§ 9

CTpyKkTypHOE nporpaMmmMmumpoBaHue

9.1. OGwee npepcrTaBsieHUue
O CTPYKTYPHOM nporpaMmMmpoBaHUU

IIporpammupoBanmue Kak pojJ 3aHATHUI u cdepa OeATeJSbHOCTHU
VHTEHCUBHO Pa3BUBAaeTCA CO BTOPOI IIOJIOBUHBI IPOIIJIOTO BeKa. 3a
9TO BpPEMs CJIOKMJINCH OIPEeAeJIEHHBbIE TeXHOJIOTUHM, CIIOCOOCTBYIOII[NE
MOBBIIIIEHUIO ITPOU3BOAUTEJIBHOCTH TPyJa NPOTPAMMUCTOB, B TOM
YpcJie COKPAIeHHWIO0 Yucjaa OINMMUOOK, YIIPOIIeHUIO0 OTJIaJKH, MOMIHU-
dpuUKanu U COIIPOBOMKIEHUSA HporpaMMHOT0 obecmeuenus. OcobeHHO
9TO BaKHO IIpH pas3paboTKe OOJBIINX U CJIOMKHBIX IIPOrPaMMHBIX
KOMILJIEKCOB, OCYIIECTBIAEMON YCUJIUAMU IEJbIX KOJIIEKTUBOB IIPO-

TPaMMUCTOB.
OmgHa m3 TaKuMX TEXHOJIOTHMII — CTPYKTYpPHOE IIPOorpaMMUPOBAa-
Hue — ObLia paspaboraHa ermié B Hauaje 70-X TromOB IIPOIILIOr0 BeKa

W CBs3aHA C MMEHeM BBIJAIOIIerocs HUAEPJIaHJCKOTO YUYeHOTro Jacrepa
Hetixcrpsr (1930-2002).

CTpPyKTypHOE NpOrpaMMMpPOBaHME — TEXHONOrMs paspaboTku npo- 0
rpaMMHOro 06ecrnedeHusi, B OCHOBE KOTOPOI NexuT npeacTaBieHve
nporpaMmbl B BUAE MEPapXMHYECKOl CTPYKTYPbl JIOMMHECKM LIeNOCTHbIX
dparmeHTOB (6/10KOB).
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Hepe‘II/ICJII/IM HEKOTOPbIE€ IIPMHIIUIIBI CTPYKTYPHOI'O IIPOrpaMMMpPO-
BaHUA.

1. JIrobasg mporpaMma CTPOUTCA M3 TPEX 0a30BBLIX YIIPABJISIONIUX
KOHCTPYKIIUI: IT0CJeN0BATEIbHOCTh, BETBJIEHUE, ITUKJI.

2. B mporpamme 06a30Bble YIIPaBJAAKOIINE KOHCTPYKIUM MOI'YT OBITH
BJIOYKEHBLI APYr B Apyra IIPOMU3BOJLHBIM 00pasoM.

3. IloBTOopsromuecsa (parMeHTbH OPOrPaMMbl MOXKHO O(GOPMUTH B
BUe IogmporpamMm (mporenyp u (yHKIuit). B Buge moamporpaMm
MOJKHO O(OPMUTEL JIOTUYECKU IIEJIOCTHBIE (hparMeHThl IPOrPaMMBI,
Ia)ke ecJiM OHM He IIOBTOPSIOTCS.

4. Bce mepeumncieHHbIe KOHCTPYKIIMM JOJIKHBI MMETb ONUH BXOH U
OIVH BBIXOI.

5. PagpaboTrka mporpamMMbl BeIETCS IIOIIAarOBO, METOJOM «CBEpPXY
BHU3».

O meTome paspabOTKU AJTOPUTMA «CBEPXY BHU3» BBl IOJYUUIU
mpencTaBiieHe B Kypce MH(POPMATHKM OCHOBHOI IMTKOJBI. HamomMHuUM
ero KJIOUYeBble MOMEHTHI Ha NpHUMepe paspaboTKU HEKOTOPOH IIpo-
TPaMMBbI.

Cuauyajsia muIeTcss KOPOTKUHA TEKCT OCHOBHOM IporpaMmbl. B Hell
BMECTO KaKJOTO JIOTMYECKU IeJIOCTHOTO (DparMeHTa BCTABJISETCA BBI-
30B MOANIPOTPaMMBbI, KOTOpasd OyZeT BBIMOJHATH 3TOT (pparmeHT. Bme-
CTO HaCTOAIIUX, PaboTaloIUX, MOAIPOTrPaMM B IIPOTpaMMy BCTaBJIA-
IOTCA TaK HasbIBaeMble 3aryyliKu. KaK IIpaBUJIO, OHU YAOBJIETBOPSIOT
TpeOoBaHUAM HHTep(pelica 3aMeHseMOro ()parMeHTa, HO He BBIITOJHA-
10T ero (GpyHKITUH.

Ha caepyromiem miare cienyer y0eguUThCS, YTO IIOAIIPOTrPAMMBI
BBI3BBIBAIOTCA B IIPABUJILHOM IIOCJIENOBATEIBHOCTU, T. €. BepHAa o0Iad
CTPYKTypa IIPOrPaMMBbI.

IToce sTOrO MOAIPOTrPAMMBI-3aTJIYIIIKN IIOCJIEJOBATEILHO 3aMeHS-
IOTCA Ha IMOJHOPYHKI[MOHAJbHBIE, IIPUUYEM paspadboTKa KayKIOoN IIoM-
OpOTPaMMbI BEJETCA TEM K€ METOAOM, YTO M OCHOBHOM IIPOTPAMMBEI.
Ha kasxgom srame mpoBepseTcs, UTO YyiKe CO3JaHHAs IporpaMma Iipa-
BUJIBHO paboTaeT mO OTHOIIEHWIO K IoAIporpaMMaM 0ojiee HU3KOTO
YPOBHA.

PagpaboTka 3akaHumBaeTcA TOTZAa, KOTJa HU Ha OJHOM YpPOBHE He
OCTaHeTCsA HU OAHOW 3aruaymiku. IloslyuyeHHas mporpaMma IIPOBEpAETCS
U OTJIA’KUBAaETCHA.

Taxkas mocieqoBaTeJIbHOCTH TapaHTHUPYET, UTO HA KaKJIOM 3STalle
paspaboTKM HPOrpaMMHUCT OyAeT MMeThb HeJI0 ¢ O0O3PUMBIM M HOHST-
HBIM eMy MHOKeCTBOM (DparMeHTOB, OCO3HaBasi, UTO OO0Iasi CTPYKTypa
Bcex 0oJiee BBICOKUX YPOBHEH IIporpamMMbl BepHA.
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9.2. BcnomoraTtesibHbii aNroputm

Ipumep 1. IlpumenumM  MeTOZ
«CBepXy BHU3» [Jd paspaboTKU airo-  yg| ____________ Blxg: i)

pUTMa HaXOMKAEHUS IepuMeTrpa Tpe-
YTOJIbHUKA, 3aJaHHOTO KOOPAMHATAMU
CBOMX BEPIIUH.

IIyets XA, XB, YA, YB, XC, Ya Lo

1 A(Xa; ¥a)
YC — KoopamHATHI BEPIIUH TPEYTOJb- |
Huka ABC. Ero mepumerp — cyMMa l
nmuH orpeskoB AB, BC u AC. X'A P

N3 Kypca reomerpuu BaM H3BeCTHA
(dopmysia A BBIYUCIEHUS IJWHBL OT-  puc 2.11. Orpesox AB
peska AB 1o KoopamHaTaM ero KOHIIOB
(puc. 2.11):

d=\(XA-XB) +(YA-YB).

HelicTBUs IO BBIUYUCJIEHUIO IJIUHBI OTPE3Ka IIPeACTAaBIAIOT CO00it
JIOTUYECKHU IIeJIOCTHBIN (pparMeHT, KOTOPBIH Ieaecoo0pasHo o(OPMUTH
B BHJE BCIIOMOI'aTeJIbHOI'O aJITOPUTMA.

BcnomoratenbHbii anroputMm — 3TO alrOPUTM, LENKOM WUCMOoJb3ye- 0
Mbli B COCTaBe OpYyroro anaropurtma.

Ha pucyuke 2.12 mpepcraBiieHBI:

1) 610K-cxemMa aJropuTMa BBIUNCJIEHUA NepuMeTpa TPeyroJb-
HUKAa, NOpeaIoJiaramilas BbI30B BCIIOMOTATEJIbHOTO aJITOPUTMAa
OTpesox;

2) O6JI0K-cxeMa BcIioMoraTejgbHOTro ajaroputrMa OTpesok.

Ilpu BBI3OBE BCIOMOTIATEJbHOIO AJIOPUTMA YKAa3LIBAIOTCS €ro Ia-
pamMeTrpsl (BXOAHBIE NaHHBIE W pe3yabTaThl). IlapamerpamMm BCIIOMO-
rateqbHoro ajsroputrMa OTpe3ok ABASOTCA BeamdymHbl X1, Y1, X2,
Y2, D. 910 (opmMaibHbIe MIapaMeTpPbl, OHU MKCIIOJb3YIOTCA IIPU OMU-
caHuy aaropuTMa. IIpym KOHKPETHOM OOpallleHMH K BCIIOMOI'aTeIbLHO-
My aJropuTmMy (QopMajbHbIE IIapaMeTpbl 3aMeHATCI (PaKTHUYECKUMU
mapaMeTpaMu, T. €. UMEHHO TeMH BeJUYMHAMM, OJSI KOTOPBIX OyaeT
HWCIIOJIHEH BCIOMOTATEJbHBIN AJropuTM. TUMObI, KOJMYECTBO U IIOP-
IOK cJjedoBaHHUA (POPMAJBHBIX K (PAKTUUECKUX IIapaMeTPOB JOJIKHBI
COBIIQATh.
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(Haqano I'Iepmme'rp) ( Hauyano OTpesok )
|
XA, XB, XC,
YA, YB, YC
|
Orpesox D := SQRT((X1 - X2)A2+ (Y1 — Y2)A2)
(XA, YA, XB, YB, D)

P:=D
|

OTpesok

(X8, YB,XC YC. D)

|

P:=P+D
|

OTpesok

(XC, YC, XA, YA, D)
|

P:=P+D

Puc. 2.12. AnropuT™m BBIYHCJIEHUS IIePUMeTpa TPEyroJbHWKA ¥ BCIOMOTa-
TeabHBIN anropuTMm OTpes3ok

KomaHza BBI30BA BCIIOMOTATEJILHOTO AJTOPUTMA WCIIOJHAETCS CJe-
OVIOIIUM 00pasoMm:

1) dbopmanbHBIe BXOAHBIE AaHHBIE BCIIOMOTAaTeJILHOTO AJTOPUTMAa 3a-
MEHAITCA 3HAUEeHUAMU (l)aKTI/IT-IeCI-CI/IX BXOIOHBIX OJAHHBIX, YKa3aH-
HBIX B KOMAaHE BbI30Ba BCIOMOIaTeJbHOT'O AJTOPUTMA;

2) AJIA 3aJaHHBbIX BXOJHBIX OJAHHBIX MCIIOJITHAIOTCA KOMaHAbI BCIIO-
MOTraTeJbHOT'0 AJTOPUTMA;

3) mosyuyeHHBIE PE3yJIbTATHI IPUCBAUBAIOTCA MEPEMEHHBLIM C MMEHAMU
paKTUUECKUX Pe3yabTaTOB;

4) oCyIlleCTBIAAETCA IIepPexo] K CIeAyIOieil KOMaHIe OCHOBHOI'O aJ-

ropuTMma.
Q Kakum Oypet pesynbtat paboTbl afiropyUtMa npu Crenyowmx NCXoOHbIX
OaHHbIX: XA=1, XB=2, XC=3, YA=1, YB=3, YC=1.
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9.3. PekypCuBHbIE aNropuTMbl

ANropuTM Ha3sblBaeTCH PEKYPCUBHBIM, €C/IM Ha KakoM-nMbo Lare OH 0
npsIMO UM KOCBEHHO obpallaeTca cam K cebe.

IIpumep 2. Kax wusBecTHO, (aKTOpHaJ HATYPAJIbHOTO dYHCIA 7
ompepeaserca ciaeayommum oopazom: nl=1-2-3- ... n; 0! cuuraercsa
paBubiMm emunuiie (0! = 1).

WNuaue sTO MOKHO 3amucaTh TaK:

N

F(n)=1 upu n<1;
F(ny=F(n—-1)-n npu n > 1.

B ompepenenun dakTopmasia uyepes PEKYpPCUI0 HMeeTCs YCJIOBUe
n <1, Ipu AOCTUIKEHUU KOTOPOTO BBLIZOB PEKYPCHUU IMpeKpalaercs.

B pekypcuBHOM onpeaeneHun [OO/MKHO MNPUCYTCTBOBATb OrpaHUYeHmne
(rpaHnyHOEe yCcnoBME), MPU BbIXOAE HA KOTOPOE AasbHeNLas MHuumaums
PEKYPCUBHbLIX 0BpaLLeHnin npekpaliaeTcs.

IIpumep 3. Oumpemenum (GyHKIUIO S(71), BBHIUKUCIAOIIYIO CYMMY
nudp B 3aJaHHOM HATYPAJLHOM YNCJE 71

N &

S(n) =n npu n < 10;
S(n) = S(n div 10) + n mod 10 mpu n > 10.

CamocToarensHo onpenenute ¢yHKumio K(n), koTopas BO3BpallaeT Ko-
NN4EeCTBO LM@P 3a[aHHOro HaTypasibHOro yucna n.

IIpumep 4. AnropuTM BBIYMCJEHUS 3HaueHUsA GyHKIuu F(n), rme
n — HaTypajJbHOE UHNCJIO, 3aJaH CJAEeAYIONIMMHU COOTHOIITEHUAMMN:

F(n)=1 upu n < 2;
F(n)y=F(n—-1)+3:F(n - 2) npu n > 2.

QND

Tpebyercsa BBIICHUTH, ueMy paBHO 3HaueHume (GyHKIum F(7).
ITo ycnoBuio, F(1) = F(2) = 1.

F(3)=F(2)+3-F1)=1+3-1-4.
F4)=F(3)+3-F(2)=4+3-1="1.
F(5)=F(4)+3-F3)=T7+3-4=19.
F(6) = F(5) + 3 - F(4) = 19 + 3 - 7 = 40.
F(7)=F(6) + 3 - F(5) = 40 + 3 - 19 = 97.
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ITomo6GHbIE BBIUMCJIEHUSA MOYKHO IIPOBOAUTHL B yMe, a UX Pe3yJib-
TaThl (PUKCUPOBATHL B TabJUIlE:

n 1 2 3 4 5 6 7
F(n) 1 1 4 7 19 40 97
IIpumep 5. Ucnomuurens Iliaoc ummeer ~N
CIIEAVIOIIYIO CHCTEMY KOMAaHL: 2 0
1) upubaBp 1;

2) npubasb 2;
3) nmpubassb 4. ( +1 J ( +2J ( +4J

C moMOIIbI0 IIEPBOM M3 HUX MWCIOJHU- )
TeJIb YBeJWYMBaeT YMUCJIO0 Ha dKpaHe Ha 1, ¢
IOMOIIBI0 BTOPOWI — Ha 2, ¢ moMOIbio TpeTheli — Ha 4. IIporpamma
Oas ucmosHuTenasa Ilaioc — 9To mocjemoBaTeIbHOCTh KOMaH[. Bolsc-
HHUM, CKOJIbKO Pa3HBIX IIporpamMM, Irpeobpasyromumx uymciao 20 B umcio
30, MOKHO COCTaBUTbH [JI STOTO MCIOJHUTEJIS.

KoauuecTBO mporpaMM, C IIOMOIIBI0O KOTOPBIX MOYKHO IIOJYUYUTH
HEKOTOpOe YHCJO n, OymaeM paccMaTpuBaTh Kak (yukiumo K(n).

Yucso, meubiitee 20, mpu 3aJaHHBIX HAUYAJbHBIX YCJIOBUSIX U CHU-
creMe KoMaHA ucIoJHuTe s ILitoc moayuuTsh HeBosMo:kHO. CiemoBa-
TesbHO, npu n < 20 K(n) = 0.

Hus wmavaapHoro uwmcaa 20 KOJMYeCTBO IIporpaMM paBHO 1:
CYIIIeCTByeT TOJIbKO OJHa IIycTasd IIporpaMMa, He cojepsKalnas HU
onHoii KomaHabl. Moskem sammcarb: K(n) =1 mpu n = 20.

JIio6oe umcao n > 20 mokeT OBITH IIOJyUYeHO u3 uucea n — 1,
n—2wun-—4 ogHoli u3 TPEX KOMAH, BXOAAIIUX B CHCTEMY KOMAHI,
HCIIOJIHUTEJSI — «IIpubaBb 1», «mupubaBb 2» u «upubaBb 4» COOT-
BeTCTBeHHO. [Ipm sTOM KaiKaas IporpaMMa MOJYUYeHUsS U3 MCXOTHO-
ro ymcyaa unces n— 1, n— 2 u n — 4 yIIuHUTCA Ha OAHY KOMAaHIY
u Oymer mpuBOLuUTh K umciay n. Ciaemosarennuo, K(n) = K(n — 1) +
+ K(n - 2)+ K(n — 4).

3amuimieM BCe COOTHOIIEHUS, oIpenessioinue Qyuxnuioo K(n):

K(n) =0 opu n < 20;

K(n) =1 npu n = 20;

Kn)=Kn-1)+ K(n - 2) + K(n — 4) upu n > 20.

3amosHuM 10 9TOI (opmysie TAOGJAUIY MJisi BCeX 3HAYEHUN 71 OT
20 nmo 30:

n 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 30
K(n) 1 1 2 3 6 10 | 18 | 31 | 55 | 96 169
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HUrak, cymecrsyer 169 pasiamuHBIX IIPOTPaMM, C HOMOIIBIO KO-
TOPBIX MCHOJHUTENL Ilaioc MosKer mpeobpasoBaTh umcygo 20 B 30.

JTloboin 06bLEKT, KOTOPbLIM 4aCTUYHO ONpenensieTcs 4Yyepe3 camMoro ceobs, Q
Ha3blBaeTCs PEKYPCUBHbIM. Hac oKpy)XaeT MHOXECTBO PEKYPCUBHbIX
06bekToB. MpMBEeaEM MpPUMEpPbl TOJIbKO HEKOTOPbIX U3 HUX.

1. MaTpélwka — pycckas [gepeBsaHHasi uUrpywka B BuUOE pacrnuCHOM
KYKJibl, BHYTPW KOTOPOW HaxoAsTCs MNOAOOHble €M KyK/bl MEHbLUEro
pasmepa.

2. [Ba 3epkana, nocTaBfIEHHblE APYr HaNpoTMB Apyra, — B HUX obpa-
3yl0TCA ABa Kopuaopa 13 3aTyxalowmx OTpaxXeHun. 9To, Hanpumep,
MOXHO HabnoaaTte B CNaJibHOM XXENe3HO4OPOXHOM BaroHe.

3. lNpuMepoM pPekypCUBHOW CTPYKTYpPbl SIBASETCS 3amevareflbHoe CTu-
xoTBopeHmne P. bepHca «[Jom, KOTopbI noctpoun [xek» B nepeBoae

C. Mapuwaka.
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4. PekypCMBHYIO Npupoay WMEKT reomeTpuyeckue dpakrtansl. Ha pu-
CYHKE NnpencTaBfieHO MOCTPOEHWE OAHOro U3 reoMeTpuyeckmx dpak-
TanoB — TpeyronbHMka CepnuHCKOro. YToObl ero nosyyYnuTb, HYXHO
B35ITb PaBHOCTOPOHHUI TPEYrofibHUK C BHYTPEHHElr 06nacTblo, NpoBe-
CTU B HEM CpefHWE JINHUN N «BbIKUHYTb» LEHTPasIbHbIN U3 4YeTbIPEX
06pa30BaBLUNXCH MaSIEHbKUX TPEeYrofibHMKOB. [anblle 3Tn Xe OencT-
BUSA HYXXHO MOBTOPUTb C KaXObIM N3 OCTaBLUUXCHA TPEX TPEYrosibHUKOB,
uT A

AL LS

9.4. 3anucb BCcnomorarte’sibHbIX asiropuTMoOB
Ha a3bike Pascal

3anuch BCIIOMOTATENBHBIX AJTOPUTMOB B SA3BIKAX MIPOTPaAMMUPO-
BaHUS OCYIIECTBJISIETCS C IIOMOINBbIO moamporpamm. B ssbike Pascal
pasinyarmT OBa BHUIA IMOANPOTPAMM: IIPOILEAYPHI M (PYHKIIUH.

0 Mpouepypa — nognporpaMma, MMeoLas MpPou3BOJIbHOE KOIMHYECTBO
BXOOHbIX N BbIXOOHbIX OAaHHbIX.

Omucanue OpoIenypbl MMeeT BUL:

procedure <umA Ipouenypel> (<ONMCaHME NapaMeTpOB-3HadeHM>;
var: <OonNMcCaHMe NapaMeTpPOB-INIE€PEMEHHEX>) ;
begin
<omepaTopsr>
end;

B 3arosioBke mpoIeayphl Iocje eé MMEHU MPUBOAUTCA IepedyeHb
(bopMaNbHBIX IapaMeTPOB W WX TUIOB. JJIA BHI30BA IPOIEAYPHI I0-
CTATOYHO YKa3aThb €6 MMA CO CIUCKOM (PaKTHUYECKUX I1apaMeTpOB.
IIpu srom Mexay (pakTuuyecKuUMuU u (POPMAJLHBIMU IIapaMeTpaMu
JIOJI?KHO OBITH IIOJIHOE COOTBETCTBHUE II0 KOJIUYECTBY, HMOPAAKY CJEIO-
BaHWUA W THUILY.

Ipumep 6. Banummem Ha sa3biKe Pascal mporpaMmmy HaxoKIeHUS
IepuMeTpa TPEYroJbHMKA, 3aJaHHOI0 KOODAMHATAMM €ro BepIIHH.
BcnomorarenbHBI aaropuTM oQOPMHUM C IIOMOINBIO IIPOIEAYPHI.
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program perimetr;
var xa,ya,xb,yb,xc,yc,d,p: real;
procedure otrezok(xl,yl, x2,y2: real; var d: real);
begin
d:=sqgrt (sqr (x1-x2) +sqr (yl-y2));
end;
begin
p:=0;
writeln ('Brom KoopAMHAT KOHLOB OTpe3ka:');
writeln('xa, vya');
read(xa,va);
writeln('xb, yb');
read (xb, yb) ;
writeln('xc, yc');
read (xc,yc) ;
otrezok (xa,vya,xb,yb,d);

p:=p+d;
otrezok(xa,vya,xc,yc,d);
p:=p+d;
otrezok(xc,yc,xb,vyb,d);
p:=p+d;
writeln('p="',p)

end.

BbinonHuTE nporpammy Ha KOMMblOTEPE

Mopymarite, Kakmm 00pPa3oM MOXHO MOAMDUUMPOBATL MNpPOrpaMmy,
4YTOObl BbIYUCAATbL C €€ MOMOLLbIO NepuMeTp n-yrofibHuka. Kakum obpa-
30M MpU peLleHun 3ToM 3a4a4yM MOXHO WMCMNONb30BaTb MaCCUBbLI?

0Ly

dyHKUMa — nognporpamma, Mmelowas eauHCTBEHHbIM pe3ynbTar, 3anu- 0
CblBaeMblIli B A4einky namatv, MMa KOTOPOM COBMNadaeT C MMEHEM yHK-
uuun.

Onucanve MYHKIIUU UMEET BUI:

function <uma byHkUMM> (<ONMCaHME  BXOAHBIX  HAHHBEIX>) :
<Tun_ QyHKUMM>) ;
begin
<ornepaTopsr>
end;

B sBarosoBke (QyHKIUU IIOCjie €€ MMEHU IIPUBOAUTCA OIIMCAHUE
BXOJHBIX NaHHBIX — YKas3bIBaeTCsd IlepeueHb (POPMAaJILHBIX TapaMeTpPOB
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u mx tunoB. Tam e yKasbIBaeTcsa THUII CAMOM (PYHKIIMMH, T. €. THUI
pesyabrata. B Giioke (QyHKIIUM 00s3aTeJIbHO OJIMKEH IPUCYTCTBOBATH
omepaTrop

<yMa_QyHKUUM> := <pes3yJabTaTr>;

Jia BbI30Ba (PYHKIIMM OOCTATOUHO YKAasaThb €€ MMSA CO CIHCKOM
daKTUUECKUX HapaMeTPOB B JIOOOM BBLIPAKEHUU, B YCJOBUSAX (IIocie
ciaop if, while, until) unu B omepartope write riaBHOIiI mporpamMMBbI.

Ipumep 7. 3anwumrem Ha s3bike Pascal mporpamMmy HaXOMKIEHUS
IIepuMeTpa TPEYyroJbHMKA, 3aJaHHOI0 KOODAMHATAMM €ro BepIIHH.
BcmomoraresnbHBINT ajnropuTM OoGpOPMHUM C IIOMOIILI0 (DYHKITUU.

program perimetr;
var xa,ya,xb,yb,xc,yc,p: real;
function d(x1,yl, x2,y2: real): real;
begin
d:=sqrt (sqr (x1-x2) +sqgr (yl-y2));
end;
begin
writeln ('BBom KOOPAMHAT KOHIIOB OTpes3ka:');
writeln('xa, va');
read (xa,vya);
writeln('xb, yb');
read (xb, yb) ;
writeln('xc, yc');
read (xc,yc) ;
p:=ptd(xa,yvya, xb, yb)+d(xa, ya, xc,yc) +d (xc, yc, xb, yb) ;
writeln('p=',p)
end.

BbinonHUTE NporpaMmMy Ha KOMMblOTEpPE.

Ha ocHoBe 3TOi nporpammbl Hanuwnte GYHKUWIO, BbIYUCTISIOLLYIO
niaowaab TPeyrojibHMkKa Mo LeSIOYMC/IEHHbIM KOOpAMHATaM ero BepLUMH.
Mcnonb3yiite 3Ty QYHKUMIO OJ1S BbIYUCIIEHUS MJoWann N-yrosbHuKa.

24

CAMOE I'JIABHOE

CTpyKTypHOE IPOrpaMMUPOBAHNE — TEXHOJOTHUSA Pas3pabOTKU IIPO-
rpaMMHOTO ofeclieueHHns, B OCHOBE KOTOPOH JIEKUT IIpeACTaBJIeHUe
porpaMMbl B BHUE MePaAPXUUYECKON CTPYKTYPHI JIOTUUECKU I[eJOCTHBIX
dparmenToB (6JI0KOB).
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OcHOBHBIE TPUHIIUNIBI CTPYKTYPHOTO IIPOrPAMMHUPOBAHUS 3aKJIO-
YyawTCcd B TOM, UTO:

1) nrobas mporpamMma CTPOUTCA M3 TPEX 0a30BBIX YIIPABJIAIONINX KOH-
CTPYKIIUI: IIOCJIeIOBATEJIbHOCTL, BETBJIEHHE, ITUKJI;

2) B mporpamMe 0as3oBble YIIPaBJIAMIOIINE KOHCTPYKIIUM MOTYT OBITH
BJIOJKEHBI APYI B Ipyra HpPOU3BOJLHBIM 00pPasoM;

3) moBTOpAOIeca (pParMeHThbl IIPOrpaMMbI MOYKHO OMOPMHUTH B
BHUe mommporpamm (mporeayp u (QyHKImit). B Bume moamporpamm
MOKHO O(OPMUTH JIOTUYECKU IIEJIOCTHbIe (hpParMeHTHI IPOTPaAMMBI,
Iaske ecJu OHU He TOBTOPAIOTCS;

4) Bce TepeuvrCIeHHbIe KOHCTPYKIIMU OOJIKHBI MMETh OJWH BXOHA U
OIUH BBIXOL;

5) paspaboTKa MIpOrpaMMbl BeIETCA IIOIIIATOBO, METOIOM «CBEPXY
BHU3».

BcmomoraTtebHBIN aJITOPUTM — 39TO AJTOPUTM, IHMEJIUKOM HCIIOJIb-
3yeMbIi B COCTaBe APYroro ajropuTMa.

AaropuTM HasbIBaeTCsS PEKYPCUBHBIM, €CJAM Ha KaKOM-JIUO0O Immare
OH IIPSIMO MJIM KOCBEHHO o0OpalljaeTcs caM K cebe.

3anuch BCIIOMOTATENbHBLIX AJTOPUTMOB B SA3BIKAX HTPOTPAMMUPO-
BaHUS OCYIIECTBJISIETCS C IIOMOIIBbIO moAmporpamMm. B ssbixke Pascal
pasinuamT ABa BUAA HOANPOTPAMM: IIPOHEeAYPBI M (PYHKIIHH.

Bonpocbl n 3apaHus Q

1. B uém 3aKJO4YaeTCs CYI[HOCTH CTPYKTYPHOT'O IIPOrpaMMKpOBa-
Husa? Kakue mpeumyinecTBa obecedwBaeT 3Ta TEeXHOJIOTUSA?
2. Kakoil aJropuTM Ha3LIBAETCS BCIIOMOIaTeJILHBIM ?

3. BcmomuuTEe, B UYEéM COCTOUT CYTh MeETOda IIOCJIEeAOBATEIbHO-
ro moctpoenus (yTouHeHmus) aiaropuTma. Kax OH HasbIBaeTCs
nHaue?

4. OnuinuTe OCHOBHBIE IIMArW pPaspaboTKM IIpPOrpaMMbl  METOIOM
«CBepPXy BHU3».

5. Jlan OIpAMOYTOJbHBIN Hapajieenuesn, e
OIJIUHBL PEOEpP KOTOPOro PpaBHBI a, b
u c. Tpebyerca ompeneanuTh IEePUMETP
TPEyroJbHUKA, OOPa3sOBAHHOI'O OUATO-
HaaaMu ero rpaneii. Kaxoii aaropurm
IeJiecoo0pasHo MCHIOJIB30BAThL IIPU pe-
IIIeHUU 3TOI 3aJauydl B KauecTBe BCIIO-
MoOraTeJbHOTro?
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6. Kakoil BcmomoraTeJbHBIN aJTOPUTM HAa3bIBAETCA PEKYPCUBHBIM?
Yro Taxkoe rpaHMYHOE YCJIOBUME U KAKOBO €ro Has3HaueHHe B pe-
KYPCUBHOM aJjiroputrme?

AjroputM BbIUHCIIeHUA 3HaueHus ¢yuxmuwm F(n), rme n — Ha-
TypajJbHOE YWCJO, 3aJaH CJIELYIOIIMMU COOTHOIIEHUSAMU:

QS

F(n) =2 upu n < 0;
F(n)=F(n -2)+ F(n—-1)+ F(n div 2) npu n > 0.

TpebyeTcss BHIACHUTH, YeMy pPaBHO 3HaueHme QyHKIuu F(10).

0 8. Ucnonuurens KaabKyJaaTop HMeeT CJIEAYIOIIYIO CHUCTEMY KO-
MaHT:
1) mpubaBsp 1;
2) yMHOXDb Ha 2.
C 1mOMOIIBIO IIEePBOM M3 HUX WCHOJHUTENb YBEJIUUYUBAET UKCJIIO
Ha 9KpaHe Ha 1, ¢ IMOMOIILIO BTOPO — B 2 pasa.
1) BeisicHuUTe, CKOJBKO Pa3HBIX IIPOTpaMM, MIPeodpasyroIux Uuc-
go 1 B ymcao 20, MOYKHO COCTABUTH [JIsI STOTO WCIIOJHUTEJIA.
2) CKOJIBKO Ccpeau HUX TaKUX IIPOrpaMM, y KOTOPBIX B KauecTBe
IIPOMEKYTOUHOTO pe3yJibTaTa 00sg3aTeIbHO IIOJyYaeTcsl YHC-
go 157
3) CkoIbKO cpeou HUX TaKUX OPOrpaMM, Y KOTOPBIX B KauecT-

Be IIPOMEKYTOUHOTO pe3yJjbTaTa HUKOIAA He MOJyJ4aeTCs YucC-
ao 12?7

ITomrpoOyiiTe HAWTH PEKYPCUBHBIE CHHTAKCUUYECKNE CTPYKTYPBI:
1) B moame A. Biioka «JIBeHammaThb»;

2) B cruxorBopenuu M. JlepmouToBa «CoOH»;

3) B pomane M. Bynrakoa «Macrtep m Maprapura»;

4) B doabKJOpE.

D

10. Hatizure wuH(MOpMAIIMI0 O TaKHUX TIeOMeTPHUYECKUX (pparKTaaax,
kak Cuexxmuxa Koxa, T-kBagpar, H-ppaxran, kpuBaa Jleswu,
JpaxoHoBa JiomMaHasdA.

P>

11. Hanumiute mporpamMMmMy BBIUHKCIeHUS B3HaueHus GyHKIuu F(n),
paccMmoTpeHHOU B mpumepe 4 sroro maparpada. Berumcaure c eé
momoInbio 3Hauenue QpyHrnuu F(7).

O

!
ck n!

=———— . Ucnonwsyii-
T (n—k)-R!

12. Hanuminte mporpaMMy BBIUWCJIEHUS
Te MOANIPOTPaMMY.

13

Jlana mporpamma:

program rek;
procedure F (n: integer);
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begin
if n>0 then
begin
F(n-4);
writeln(n);
F(n div 3)
end;
end;
begin
F(9)
end.

He sBwnImosmmasa mporpaMmy Ha KOMOBIOTEPE, BBIACHUTE, UYTO II0-
JYYUTCS B peadyabTaTe padOThI 9TOU IIPOTPaMMBbI.

ITpoBepbTe cBOII pesyJsbTAaT, BBINOJHUB IIPOTPAMMY Ha KOMIIBIO-
Tepe.

JononHutenbHble Martepuansl K rflaBe CMOTPUTE B aBTOPCKON MacTtep-
CKOW.
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Mmaea 3

MHOOPMALIMOHHOE
MOAEJINPOBAHUE

§ 10
Moaoenu n mogenupoBaHue

10.1. OOwuMe cBepeHns O MOAEJNIMPOBaHUMN

Yes0BEeK CTPEeMUTCS IMO3HATH O0BEKTHI (IIPeaMeThl, IIPOIIeCCHl WU
ABJIEHUS) OKPYIKAIOIero Mupa, T. €. IIOHATh, KaK YCTPOEH KOHKPeT-
HBIIT 00BEKT, KAaKOBBI €ro CTPYKTypa, OCHOBHBIE CBOMCTBa, 3aKOHBI
pasBuTHUA U B3auMOAeHCTBUA C ApyruMu obbeKTamu. Ilpum sTom 3a-
YaCcTyI0 MCCJIEAYIOTCS He caMé OOBeKThbI, a MX MOIEJMH.

N3 xkypca mHGOPMATHKU OCHOBHOM IIKOJIBI BaM WN3BECTHO, UTO:

® MOJEJb — 9TO HOBBIM OOBEKT, KOTOPBLI MMeEeT CBOMCTBa JAaHHOI'O
00beKTa, CYIIeCTBEHHBIE IJIs OIIPemeJIEHHOTO ICCJIeNOBAHU;

® MOZEJUPOBAHNE — METOJ IIO3HAHUA, 3aKJIIOUAIOIIUICA B CO3JaHUN
U HCCJIeSOBAHUUN MOJeJei;

e HarTypHas (MaTepuaJibHasi) MOJeJb — peaJbHBIH NpeaMeT, B
YMEHBIIIeHHOM WJIA yYBEJIMYEHHOM BUAE BOCIIPOU3BOAAIIUN BHEII-
HUW BUI, CTPYKTYPY UJIU IIOBEJEHNE MOJAEJUPYeMOro o0heKTa;

° yHpOpMAIMOHHASI MOJEJNb — OIUcaHue O0beKTa-OpUruHaja Ha
OIHOM M3 S3LIKOB KOAMPOBAHUA WHMOPMAIIUU;

° 1m0 popMe MIPeACTABIEHUSA MOKHO BBIJEJNUTHL 3HAaKOBBLIE, OOpasHbIe
U CMeIllaHHble WH(OPMAIIMOHHbIE MOIEJIH;

® s cos3maHusda MHPOPMAIMOHHON MOAeJn O0BheKTa HeoOXOIUMO:
1) BBIACHUTH II€Jb MOIEJINPOBAHUI;

2) BBIJEJIUTH CBOIICTBA O0'BEKTA-OPUTIMHAJA, CYII[eCTBEHHBIE C TOU-

KU 3peHUusd IIeJH MOAeJUPOBAHUS;
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3) yCTAaHOBUTH B3aMMOCBS3U MEKIY BSHAUEHUAMHN BbIOPAHHBIX
CBOMCTB UM BBIPA3UThb WX B HEKOTOpPoil ¢opme (cjoBecHO, Tab-
Junei, rpapurom, (QyHKI[HeH, ypaBHeHHEM, HepaBeHCTBOM,
CUCTEMOM M T. II.).

Mogens — oOIieHayyHOe IOHATHE; MOAEJNPOBAaHUE MMEeT MEeCTO

B JIIOOBIX 00JIacTAX 3HAHUA U cepax YeJIOBEeUeCKOHN IesATeJbHOCTH.

MpuBeaouTe Npumepbl Moaesnier, C KOTOPbIMU Bbl BCTPEYaNIMCb Ha YpPO- Q
Kax GU3nKK, Xummu, OUONOrvM, WUCTOPUMU, MaTeMaTuku, OOLLEeCTBO3Ha-
HUS, NuTepaTtypbl.

B unHpopMaTuke paccmarpmBaloTcs obLime noaxondbl K CO3OaHUI0 U UC- 0
Nob30BaHNIO MHPOPMALMOHHBIX MOAENEN, CBA3AHHLIE C UCMOJIb30BaHM-
€M KOMMbIOTEPHOM TEXHUKN.

10.2. KomnbloTepHoe mopgenupoBaHue

NHPOPMALIMOHHBIE MOAENN, Peann3oBaHHbIE C MOMOLLLIO CUCTEM MpPO- 0
rpaMMUpPOBaHNS, BNIEKTPOHHBLIX Tabnauy, Cneumann3vpoBaHHbIX MaTema-
TUYECKMX MAKETOB WKW NPOrpamMMHbIX CPEeACTB Ois MOLENMPOBaHUS,
Ha3bIBAOTCS KOMMbIOTEPHLIMU MOAENIIMU.

KomnbioTepHoe mopenupoBaHMe Bk/O4YaeT B cebsa mpouecc peanu-

3aun MHOOPMALMOHHOMN MOAENN Ha KOMMbIOTEPE W UCCHegOBaHME C
NMOMOLLbIO 3TOM Moaenu obbekta MOAENMPOBaAHMUS — MPOBEAEHNE Bbl-
YNCANTENBHOIO 3KCMEPUMEHTA.

C IOMOINBI0 KOMIILIOTEPHOT'O MOIEJINPOBAHUSA PEIIAIOTCA MHOTKE
HayJYHbIe W IIPOUB3BOJACTBEHHBIE 3a/laud: MPOTHOSUPOBAHUE IOTOABI U
KJIMMATUUYECKUX M3MEHEHWI; KOHCTPYHMPOBaHNE TPAHCHOPTHBIX CPEICTB
U AU3afiH JeKapCTBEHHBIX NPEenapaToB; CTPaTeruuecKoe yIIpaBJeHUe
OpraHmM3anuaMy U IIPOTHO3WMPOBAHMNE IeH Ha (PUHAHCOBBIX PBIHKAX;
MIPOTHO3UPOBAHME IPOYHOCTY KOHCTPYKIIUI UM HCCIedOBAHUE MOBele-
HUA 3JAaHUN, KOHCTPYKIIUN M OeTajieil IIoJ MeXaHUUYeCKOM Harpy3KoOii;
MHOTHWE APyTrue 3amadu.

PaccMoTpuM OCHOBHBIE 9TaAllbl KOMIILIOTEPHOTO MOIEJIUPOBAHUS
6oJsiee moapoOHO (puc. 3.1).

Ha mepBom aTame B pesyJibTaTe aHaW3a YCJIOBUS 3aJauud OIpe-
mesisieTcsi OOBEKT MOMEJUPOBAHUS W IleJb cos3faHusi momenu. Ilocie
9TOr0 B O0'BEKTE MOIEJIMPOBAHUS BBIAEJIAIOTCS IapaMeTphl (CBOIMCTBA,
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4. KOMMbIOTEPHbIN 3KCMEPUMEHT e === - -

'

5. AHanuns pe3ynbTaToB 3KCNnepuMmeHTa  r-------

'

MpuHAaTHe pelierni

Puc. 3.1. OcHOBHBIE 5Tallbl KOMIILIOTEPHOTO MOAEJIMPOBAHUS

OCHOBHBEIE qac'rn), CYIIleCTBEHHBbIE C TOYKH 3PEHUudA IIOCTaBJIEHHON
mesu. Jlajee yTOUHAETCS, KaKKe Pe3yJbTAaThl U B KAKOM BHUIE OJIMK-
HBI OBITH IIOJIYYEHBI, a TaK:Ke KaKMe MCXOIHbIe AaHHLIe IJIS JTOTO
HYXHBI.

Ha BTOpOM »sTame ONpeAeNATCA IapaMeTPbl MOIEJIW U CBA3U
MeEeXAYy HHMHM; IIPDUBOAUNTCA MaTeMaTHu4dYeCKOoe OIIMMCaHue 3aBUCHUMOCTEN
MeXXKOy IapamMeTpaMu MOIEJIN.

Ha Tperbem sTame BhIOHMpaeTcs HIKM paspadaThIBaeTCs aJT'OPUTM
HOJyUYeHUsA M3 MCXONHBIX MTAHHBIX Pe3yJbTAaTOB, IIOAOMPAIOTCS IIPO-
rpaMMHBIE CPEACTBa peaausdaliuy aJrOPUTMa HA KOMIIBIOTEPEe U CO-
3MaE€TCA KOMIIBIOTEPHAS MOJIEJNb.

Ha uerBépTrOM 3Tame ocCyIecTBJAeTCA PaboTa HEIOCPEICTBEHHO C
HOJIYYEeHHOII KOMIIBIOTEPHOM Momenbio. CHauaja Ha 3apaHee paspabo-
TAaHHBIX TecTaxX (Habopax MCXOMHBIX MaHHBIX, AJII KOTOPBIX 3apamHee
M3BECTHBLI PEe3yJIbTAThI) OCYIMECTBJSIETCA IPOBEPKA HpaBUJIbHOCTU (Te-
CTUPOBAHMNE) MOJENN, U TMPU HEeOOXOAMMOCTH MOJeJhb JopabaThIBaeTcs.
ITocire TecTupoBamMsi, KOTa €CTh YBEPEHHOCTh B MPABUJILHOCTUA (PYHK-
IUOHUPOBAHUSA MOIEJM, IIePEeXOAAT HEMOCPEACTBEHHO K KOMIIbIOTEp-
HOMY SDKCIIEDUMEHTY — IIleJIeHAIIPABJIEHHBIM AENCTBUAM II0JIH30BaTeA
HAJ KOMIIBIOTEPHO! MOZeNbio. B Xome TaKOoro sKCIepUMEeHTUPOBAHUS
CO3HATEJIBHO W3MEHSIOTCA YCJIOBUA (PYHKIMOHHPOBAHUS MOLEIU U
HAKAILJIMBAIOTCA OaHHBIE O €€ «IIOBeIeHUM». B IIpoliecce MpOBeIeHUA
SKCIIePUMEHTa MOXKeT BBIACHUTHCH, UTO HYKHO YCOBEPIIIEHCTBOBATDH
WJIN W3MEHUTHb WCIOJb3YeMbI aJrOpPUTM, YTOUHUTL HUHMOPMAIIMOH-
HYIO MOJe€eJIb MJIM BHECTH M3MEHEHHNdA B IIOCTAHOBKY 3ajavdl. B Trakmux
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cjaydasax IIPOMCXOJUT BO3BpAaIlleHWe K COOTBETCTBYIOIEMY JTaiy, U
mpollecc HauWHAEeTCs CHOBA.
Ha msarom srame pesdyiabTaThl SKCIEePUMEHTA aHAJU3UPYIOTCA, Ha
UX OCHOBeE JeJlaloTCs BBIBOABI O MojeaupyemMoM o0beKTe. Ha ocHoBe
BCECTOPOHHETr0 aHajin3a IIOJIyUEeHHBIX DPe3yJbTaTOB IIPUHUMAaeTCsa He-
KOTOpoe pellleHne, UTO U SABJISAETCSI KOHEUHOI IeJbI0 MOAeJINPOBAHUA.
KomnbioTepHoe MomesupoBaHUe AT BO3MOYKHOCTD:
® CYIIECTBEHHO PACIIMPUTL KPYT HCCIENYyeMbIX O00BEKTOB (MOmeu-
poBaHUe MPOIIJIOTO W OyAYIIEero, HECYIeCTBYIOIEro MJM HeBOC-
IPOU3BOAUMOIO B PeaibHBIX YCJIOBUAX);
® MCcCcJae0oBaTh ITPOIECCHI B PA3BUTUU, IIPU HEOOXOAUMOCTU YCKOPSAA
WUJIN 3aMeIJIAd WX W TPOBOJA 9KCIEPUMEHTHI MHOTOKPATHO;
°® HaXOAUTh ONTHMAJIbHBIE pPeIIeHus 0e3 3aTpaT Ha U3TOTOBJIEHIE
IPOOHLIX SK3EMILISAPOB;
® IIPOBOAUTH 3HKCIEPUMEHTHI 0e3 pHUCKa HETaTUBHBIX ITOCJIEACTBUN
IJIs 3M0POBbs YeJOBEKa WU OKPY:Kalollell Cpebl;
* BU3yaJIM3WPOBATh IIOJIyuaeMble Pe3yJIbTAThI.

10.3. Cnucku, rpacdbl, AepeBba U TadNULbI

Mexny mamHBIMU, UCIOJB3YEMBIMHN B TOW WJIM WHOUW uWHMOpMAaIiu-
OHHOU MOJIeJI, BCeTZa CYIIEeCTBYIOT HEKOTOPHIE CBA3U, OIIPEAEJISAIONre
Ty WJIN WHYIO CTPYKTYPY AAaHHBIX.

BcnomMHuTe, Kak Mbl ONpeaensnn CTPYKTYpy OaHHbIX Mpu paccMoTpe- @
HUM anropuTMoB U nporpamMm. O Kakux WHOOPMALMOHHbLIX MOAENsX

Torga wna pedb? C KakMMuU CTPYKTypamu AaHHbIX Bbl CTaSKUBaNNCb B
nporpaMmMmpoBaHnm?

Pasninuator JuHelHBbIe M HeJWHEHWHBIE CTPYKTYPBHI JAaHHBIX.

B Kypce mHpOpMATHKN OCHOBHOW INIKOJIBI BBHI ITO3HAKOMUJINCH
C JUHEWHBIM OJHOCBSZHBIM CIIMCKOM — IIOCJIETOBATEJIHHOCTHIO JIU-
HelHO CBSBaHHBIX 2JIEMEHTOB, IJII KOTOPBLIX paspelleHbl Oollepaluu
no0aBJIeHUs dJIeMeHTa B NPOM3BOJIBHOE MECTO CIUCKAa U yAajJeHue
aioboro sjgemenTta. CBA3h BJIEMEHTOB CHHCKaA OCYINECTBJISETCA 3a
CUET TOTO, UTO KaKJIBIA BJEMEHT CIIMCKAa COINEPIKUT KPOoMe TaHHBIX
agpec sJieMeHTa, CJIeAYIOIIero 3a HUM B CIIMCKe. B JImHeHHOM CcIIu-
CKe IJd KaKIOro »sJieMeHTa, KpoMe IIePBOTO, eCTh IIPEeAbIIyITUi
9JIEMEHT; IJA KaKIOro dJIeMeHTa, KPOMe IIOCJEeIHEero, eCThb CJeNyIo-
I BJIEeMEHT.

YHacTHBIM CcJIydYaeM JIMHEHHOTO OJHOCBS3HOTO CIIMCKA SBJIAETCA
CTE€K — IIOCJIeIOBATEJIbHOCTb, B KOTOPOII BKJIIOUEHWE W HCKJIOUeHUEe
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5JIEMEHTOB OCYII[ECTBJSIOTCSA C ONHOM M TOI K€ CTOPOHBI 3TOI IIo-
CJIeJOBATEeJIbHOCTHU.

Emié ofHUM YaCTHBIM CJIyYyaeM JIMHEHHOrO OJZHOCBA3HOT'O CIIHCKA
sABJsIETCS oOuYepedb — IIOCJIEOBATEeIbHOCTh, Y KOTOPOIl BKJIOUEHUE
5JIEMEHTOB INPOU3BOAUTCA C OJHOUN CTOPOHBI IIOCTIEIOBATEIHLHOCTH, a
UCKJOUeHue — ¢ apyroii. CTopoHa, rje IPOUCXOAUT BKJIIOUEHUE DJIe-
MEHTOB, HAa3bIBAETCA XBOCTOM; CTOPOHA, IJe IIPOUCXOAUT HUCKJIIIOUe-
HUe, — TrojioBoii. IloHATHME ouepenr KaK CTPYKTYPhI AAaHHBIX OYEHb
OJIMBKO K OBITOBOMY IOHATHUIO «OUepenb» (puc. 3.2).

Puc. 3.2. NmocTpanusa HDOHATHUSA «OUYepPeb»

Q MooymaiiTe, Kakasi CBA3b MeXAy CTEKOM U CheaylolwyMu 00bekTamu:

Mouemy ctek gaengaetcs cTpyktypow Tuna LIFO (ot awrn. Last In, Firts
Out — nocnegHUM NPULWEN, NEPBbIM YLIEN)?

Mouemy ovepenp aBngetTca cTpykTtypow tuna FIFO (ot anrn. First In,
First Out — nepBbIM MPULLIEN, NEPBbIM YLIEN)?

IIpumepbl HEJIWHEHHBIX CTPYKTYD MOAHHBIX BaM TaKyKe XOPOIIIO
u3BeCTHBI — 9TO rpadbl u gepeBbsa (puc. 3.3).

I'padp — 3TO MHOKECTBO dJIeMEeHTOB (BepmimH Trpada) BMecTe C
Ha0OPOM OTHOIIIEHUH MEXKIY HUMMH.
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Puc. 3.3. IIpumepsl rpadoBBIX CTPYKTYD

I'pad sBasieTCS MHOIOCBSIZHOI CTPYKTYPOI, 00JIaZarolleil cJiemyio-
UMM CBOMCTBAMIN:
1) Ha KaKObIli BJI€MEHT MOJKEeT OBITh ITPOM3BOJIBHOE KOJUUYECTBO CChI-
JIOK;
2) Ka)KIbIii 9JIEeMEHT MOJKeT HMMEeThb CBfA3b C JIOOBIM KOJHUYECTBOM
IPYTUX DJIE€MEHTOB;
3) KaxKmaa CBA3Ka MOKET MMeTh HalpaBJeHUe U Bec.
Henanpasiennasa (0e3 CTpPeNKH) JUHUSA, COCOUHSAIONIAS BEPIIUHBI
rpada, HasbIBaeTcsa peoOpom. JImHua HampaBiaeHHas (CO CTPEJIKOI)
HasbIBaeTcAa ayroii. IIpu sTomM BepmimHa, M3 KOTOPOUW Ayra MCXOAUT,
Ha3bIBaeTCAd HaAUaJbHOI, a BepIIWHA, KyJa Ayra BXOAWUT, — KOHEY-
Hoii. I'pad HasbIBaeTCsI HEOPUMEHTHUPOBAHHBIM, €CJU €r0 BEePIIMUHBI CO-
eIVHEHbl pébpamMu. BepIvHLBI OPUEHTHUPOBAHHOTO Trpada coequHEeHBI
nyramu. I'pad HasbIBaeTCs B3BENIEHHBIM, €CJIM €r0 BEePIMUHBI WU Pe-
Opa XapaKTepuayTCs HEKOTOPOI OIOJHUTEJbHON WHGOpManuen —
BecaMM BepIINUH UJIU PEOEp.
I'padwr ABIAOTCSA OCHOBHBIM CPEICTBOM J[JIA OIKUCAHUA CTPYKTYDP
CJOKHBIX 00BeKTOB. C MX HOMOIIBI0 MOYKHO OIMCATH BBIUMCINTEIb-
HYIO CeTb, TPAHCIIOPTHYIO CHUCTEMY, CXeMy aBUAJMHUN U Jpyrue 00'b-

€KThI.
OpHoli M3 pasHOBUAHOCTEHN rpada ABISETCSI AepeBo.
JdepeBo — 5TO COBOKYIHOCTH 3JIEMEHTOB (BEpPIIMH), B KOTOPOM BBI-

IeJieH OOuH 3jieMeHT (KOpPeHb), a OCTAJbHbIE 9JIEMEHThI PasOUTHI Ha
HellepeceKaloIrecsa MHOKecTBa (IIoamepeBbs). Kaskmoe moamepeBO sABJIS-
eTcs epeBOM, a ero KOPeHb SABJIAEeTCS IMMOTOMKOM KODHS JepeBa, T. e.
BCe DJIEMEHTBHI CBS3aHBI MEXKIY COO0OIl OTHOINIEHUEM «MIPegoK — IIOTO-
MOK». B pesysbTaTe ob0pasyeTcsa MepapxXxuuecKas CTPYKTypa BepIIHUH.

YacTHBIM cJydJaeM JepeBa ABJIAETCS OMHApPHOEe TepeBO, B KOTOPOM
KaskJas BepIInHA MOMKeT MMeThb He 06oJiee ABYX IIOTOMKOB.

JepeBbs MCIOJIB3YIOTCSA AJIS IIPEeICTaBJIEeHUsST POJCTBEHHBIX CBSA3e€I
(reHeaJiornuecKoe IepeBo), IJIS OIpeAesIeHUsS BLIMTPBIITHOM CTPATErnuu
B Urpax W T. JI.
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Emié ogHoll 3HAKOMOI BaM CTPYKTYPOI MAHHBIX ABJAIOTCS Ta0JIu-
I[bI, COCTOSAINME U3 CTPOK u rpad (cToJOIIOB, KOJOHOK), IepeceueHue
KOTOPBIX 00pasyroT sueiiku. TaOauIlbl MPUMEHSIOT AJS HaTrJISIHOCTU
u ymobcTBa CpaBHEHUs MOKasaTeJiei.

Q OdopmnsaoT Tabnmubl B COOTBETCTBUM C PUCYHKOM 3.4.
Tabnuua -
HOMEp Ha3BaHue Tabnuubl
} 3aronosku rpad
[onoska

} MNop3aronoBku rpad
CTtpokn
(ropm3oHTanbHbIE PAabl)

BokoBuk padbl
(rpada nons 3aronoBkOB) (KOMOHKW)

Puc. 3.4. Opopmiienue TaGIAIIBI

HasBaHne Tabnuubl, NP €ro Hanu4mMm, OOMMKHO OTpaxaTb e€ coaep-
XaHue, ObITb TOYHbIM, KpaTkum. HaseaHue cnegyeT nomewiars Hafg Tab-

nvuen.
3aronoBku rpad M CTpPok Tabnuubl crnenyeT nucatb C MNPOMNUMCHOM
OyKkBbl, @ MOA3arosioBk rpad — CO CTPOYHOM OYyKBbl, €CJIM OHWU CO-

CTaBNSAOT OOHO MPEeASIOKEHME C 3arofIOBKOM, MW C MNPOMUCHOW OyKBbI,
€CNN OHM MMEIOT CaMOCTOATENIbHOE 3HadeHue. B KOHue 3aronoBKOB U
rnoA3arofslIoBKOB Tabnuupl TOYKM HE CTaBAT. 3arofloBKM M Moa3arosloBKu
rpad ykasbiBalOT B €OMHCTBEHHOM 4YUMCINE.

Ecnn Bce nokasartenu, npuBeféHHble B rpadax 1abnuvubl, BblpaXeHbl
B OOHOW W TOW Xe eguHuue GU3NYECKOW BENUYMHbI, TO e€ 0003HaYeHue
HeobxoaMMO nomelwiate Hag Tabnuuen cnpaea. Ecnm B rpade Tabau-
LUbl MOMELLEHbl 3HA4YeHUss OOHON W TOM Xe GU3NYECKOW BESIMYUHLI, TO
0603HavYeHne egnHULbl GU3NYECKON BENMYMHBLI yKa3bliBalOT B 3aroJfioBKe
(nop3aronosBke) atom rpadeobl.

9t™M u ppyrne TpeboBaHMa K odopmieHuto Tabnuu, coaepxxarcs B
FOCT 2.105-95 «ECK[,. O6wume TpeboBaHnsa K 0DOPMIIEHUNIO TEKCTOBbIX
JOOKYMEHTOB»>.

B Kypce mH(MpOPMATHKMN OCHOBHOM IIIKOJIBI BBl HMO3HAKOMUJINCH C
TabJauIlaMU TUIIA:
® «00BEKT — CBOMCTBO», COAEP:KAIMMU MHMOPMAIIUIO O CBOMCTBaX
OTAEJbHBIX O0BEKTOB, IIPUHAMJIEKAIIUX OJHOMY KJACCY;
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® «00BEKT — OOBEKT», COMep:KaIuMU HHMPOPMAIINI0 O HEKOTOPOM
OHOM CBOIiCTBE Map O00BEKTOB, MNPUHAMJIENKAIIUX OMHOMY WJIU
pasHBIM KJaccaM.

Tabauiibl, B KOTOPBHIX OTPa’KeHO HAJWUNe WJIU OTCYTCTBUE CBA3eil
MeXKIy OTIEeNbHBIMH dJIeMEeHTaM’ HEeKOTOPOIl CHUCTeMbI, Has3bIBAIOTCS
IBOWUYHBIMU MAaTPUIAMU.

BcnomHute 1 npuBeamte npumepbl Tabnuu, TMna «O0O6bEeKT — CBOWCT- Q
BO», «OObEKT — 0ObEekT», OTpaxaloLlMX He TOJIbKO KONMYEeCTBEHHble, HO
M KaYeCTBEHHbIE XapakKTepUCTUKN CBOWCTB (OBOMYHbIE MaTpuULbl).

TabauuHBIll cmocod IIpeacTaBJICHUS MaHHBIX SBJISETCS YHUBEPCAJIb-
HBIM — JIIO0YIO CTPYKTYPY OAHHBIX, B TOM YKCJE W IIPEeJCTaBJICHHYIO
B (phopme rpada, MOKHO CBeCTH K TabJUUHOU (opme. ITo TeM OoJiee
BasKHO B CBA3UW C Te€M, YTO IJA KOMIIBIOTEDPHON 00paboTKU TabJaumuHOe
IpeacTaBJIeHNe MaHHBIX ABJSETCA HPEAIIOUYTHUTEIHbHBIM.

IIpumep 1. ITocTpoum TabaUILy, COOTBET-
CTBYIOIIIYI0 HEOPHMEHTHUpPOBaHHOMY rpady (puc.
3.5), oTpasKampIleMy CXeMy IOPOr MeyKIy He-
KOTOPBIMU HACEJEHHBLIMU IIYHKTaAMH.

CTpoKM U CTOJOIbI TaOJUIIBI OYyIyT CO-
OTBETCTBOBATH BepIiuHaMm rpada. Ecau nase
BEpIINHBI SBJISAIOTCS CMeXHBIME (coegmuenpr PVMC- 3.5. I'pad cxe-
pe6poM), TO B AdUelKy Ha NepecedeHum co- ot AODOT
OTBETCTBYIOIIUX CTOJIOIIA U CTPOKU OyJeM B3aluChIBATH BEC BJTOTO
pebpa. B mpoTuBHOM ciiydyae (BepIIMHBI HE SBJAIOTCSA CMEKHBIMU)
B AuYeliky Oyzem samnuceiBaTh 0. IlonyumTca Tabauma Tuma «00b-
eKT — OOBeKT».

Taxkyro TabaUIly HA3BIBAIOT MATPUIEH CMeXHOCTH. JdacTo B MarT-
pHuIlax CMEXHOCTM BMECTO HYJSI CTABAT 3HAK MHHYC, UTO O0ecIeuu-
BaeT OOJBIIYI0 HATJISIAHOCTD.

A | B C | D A B C D
A 0 7 6 0 A - 7 6 -
B 7 0 9 0 B 7 - 9 -
C 6 9 0 13 C 6 9 - 13
D 0 0 13| 0 D - - 13 | -
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Marpuma CMe;KHOCTH HEOPHEeHTHPOBAHHOIO rpada cuMMeTpudHa
OTHOCHUTEJIbHO TJIABHOM IUarOHAJMW, HUAYINEH OT JIEBOrO BEpXHEro yria
K IIpaBOMYy HHMKHEMY YIJIy. ¥ MATPUIIBI CMEXXHOCTHU OPUEHTUPOBAH-
HOro rpada Takas CUMMETPHUS OTCYTCTBYET.

IIpumep 2. OGen B HIKOJBHOM CTOJOBOM COCTOUT M3 ABYX OJIIOX
u HanuTkKa. Ha mepBoe MOYKHO BBIOPATH IMU MKW OKPOIIKY, HA BTO-
poe — ILJIOB WM IeJIbMeHU, Ha TpPeTbe — COK HJIU KOMIIOT. Bce
BO3MOJKHBIE BapHUaHTHI IIPEACTaBJIEHBLI C IIOMOIIBIO [AepeBa Ha pPU-
cyuke 3.06.

| LLn | | OkpoLuka |
| Mnos | | Menbmern | | Mnos | | Menbmenn |
]
| Cok | | Cok | | Coxk | | Coxk |
| KomnoTt | | KomnoTt | | KomnoTt | | KomnoTt |

Puc. 3.6. [lepeBo BapmaHTOB obexma

Iyist TOoro 4uTOOBI IIPENCTAaBUTH ATy JKe HMH(popManuio B TabJauile,
OymeM ABUTATBCSA WO JAePeBY OT JUCTheB K KOPHIO, ONHCHIBAsA BCe
BO3MOJKHBIE BapuaHTBI o0exa.

O6en, Hanurtor 2-e 0JI0IO 1-e Giaromo
BapuanT 1 Cox IlmoB M
Bapuant 2 Kommor ITnoB Iu
BapuanT 3 Coxk ITenrsmennu Iu
Bapuant 4 Kommor ITenrsmennu Iu
Bapuaut 5 Kommor Il1oB OKpoIrka
Bapuaut 6 Coxk Il1oB OKpoIrka
Bapuaur 7 Kommor ITlenbmennu OKpoIrka
Bapuaur 8 Coxk ITenpmenu OKpoIrka
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ITonyunnaces Tabauia Tuia «00BEKT — CBOWCTBO»: O0BEKTAMHU B
Hell ABJAIOTCS BApUAHTBI 00e[ja, a CBOWCTBAMU — COCTAaBJISIOIIME €ro
oaroma. Ilpu sTom umcio rpad B HOJYyUYeHHOII TabJHIle COOTBETCTBYET
YuCcJy YPOBHEH B Jepese.

IIpu pemeHuu KJjacca 3amad, CBA3aHHOTO C HAXOMKIEeHWEM KparT-
yaiirero myTu B OPUEHTHUPOBAHHOM rpade, MOIKHO:
1) or ucxomuoro rpada meperTH K MaTPHUIE CMEKHOCTH;
2) IO MaTpuIle CMEKHOCTH IOCTPOUTH AEPEBO PEIleHUi;
3) mo JepeBy pellleHuil BbIOPATh HOAXONAINNII BapUaHT.

Hpumep 3. Haiiném kKpaTuadimnmuii myTh OT BEPINUHBI A 10 Bep-
muHbl F B rpade, IpuBeIEéHHOM Ha PUCYHKe 3.7.

Puc. 3.7. OpuenTupoBaHHBIN rpad

CocTaBUM MAaTPUILy CME}KHOCTH, COOTBETCTBYIOIIYIO TaHHOMY OPHU-
€HTUPOBAaHHOMY rpady:

A|B|C|D|E|F
A| -6 |3 |13 - |-
B|-|-|-1l9|7]|-
c| - | -|-]-1]-116
D| - |- |-|-|1]|7
E| - | - |- |-]-1]4
F - - — _ - —

ITo maTpuite cMeXHOCTH IIOCTPOMM IIOJHOE JepeBo Iepebopa pe-
IIeHu#l — pPUCYHOK 3.8.
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Maea 3. UHudpopmaunoHHoe mopenmposaHue

Puc. 3.8. IlonHoe mepeBo mepebopa perieHu

Ha pucyuke 3.8 BumgHO, UTO KpaTUyaWIIUi OYyTh U3 BePIIUHBI A
B BepmuHy F paBen 17 m mmeer Bujy A—-B—E-F.

IIpumep 4. Ha pucynke 3.9 mpencras-
JleHa cXema OpOoT, CBA3BLIBAIOIINX TI'OpPOIa
A, B, C, D, E, F, G. Tlo raaoii mopore
MOJKHO [JBUraThbCsA TOJBKO B OJHOM Ha-
IpaBJIeHUN, YKA3aHHOM CTpeiakKoi. CKOJIb-
KO pasHBIX NyTeil CYyIIecTByeT W3 Iopojaa
A B ropom G?

CyliecTByeT HECKOJbKO CIIOCO0OB perlrie-
HUA dTOM 3amaum. Paccmorpum mx.

Puc. 3.9. Cxema gopor

Bapuanm 1. Ilo rpady MOKHO TOCTPOUTHL MAaTPUILy CMEKHOCTH,
a Ha e€ OCHOBe TIOCTPOUTH [EPEBO, KOPHEM KOTOPOTO OYJET CJIYKUTH
BepimHa A. UucCIO JUCTHEB TMOCTPOEHHOTO MepeBa OyZeT PaBHO UUCTY
mopor u3 ropomza A B ropon G.

Q MocTponTe oepeBO M noacyvuTamTe 4YMcnio Oopor M3 ropoga A B ropog
G CcaMOCTOSATENbHO.

Bapuanm 2. Ilycts Ky — uucio myrteit m3 ropora A B ropox X.

Haunem cumrarh uwmciao myTeir ¢ KoHIa Mapmipyra. Tak Kak B
ropox, G ects moporu us ropozos C, E, F, to Ko= K.+ Ky + Kp.

B cBoro ouepenys Kp=1+ Kp=1+1=2,

KE,=EKEz+EK,=1+2=3, Kz=FK,=2.

Takum obpasom, Ko,=2+3+2=1717.
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Mopenu n mogennposaHue

Bapuaum 3. MoKHO cuuTaTh YHCJO IIyTell ¢ Hauajia MapIipyra.
IIpu sTom mpoillecc moiacuéTa ymoOHO mM300pa’kaTh Ha caMoM rpade —
pucyuor 3.10.

E(1+2)

G(3+2+2)

F(2)

Puc. 3.10. Cxema DOpor ¢ mOACUYETOM UHCJIA IIyTeH

IIpumep 5. Ha pucynxe 3.11 mpezacraBjieHa cxeMa JOpPOT, CBs-
3LIBAIOINUX HaceJiéHHble NyHKTHI A, B, C, D, E, F, G. B rTab6aume
coiep;KaTcsA CBeNeHUsI O JJAMHaxX dTHUX Aopor (B Kuiomerpax). Cxemy
u TaOJUIy co3JaBajii HEe3aBHMCUMO IPYr OT Ipyra, IIO3TOMY B HUX
HCHOJb3YIOTCA pasHble oOo3HaueHUsaA. HeoOXOAMMO BBISCHUTL OJINHY
OyTH B KUJoMeTpax 13 OmyHKTa D B IyHKT F.

AN

It T2 T3 | T4 |T5 | T6 | I7
I1 15 | 10 | 20 25
B E
rz | 15 25 10
D
I3 | 10 30 | 20
A G
r4 | 20 | 25 15
- I'5 15 10
6 30 15
I7 | 25 | 10 | 20 10 | 15

Puc. 3.11. Cxema gopor m Tabamia ux IJIUH

Paccmorpum mmeromuiica rpad U BBIACHUM CTEIIEHb Ka'KIOW Bep-
IIMHLI — YUCJIO0 PEOEP, COeTUHAMOIINX HEKOTOPYIO BEPIIMHY C APY-
rumu BepmmHaMu. [lomyuwmm:

A B C D E F G

3 2 3 5 2 4 3

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



Maea 3. UHudpopmaunoHHoe mopenmposaHue

Ha ocHoBanuu mmerorneiicss TabJIUIbI MBI TaKiKe MOKeM CAeJaTh
BBIBOIABI O TOM, CKOJBKMMM AOPOTaMi COEIUHEH TOT WUJIN WHOH Ha-
CEeJIEHHBIN MYHKT C APYTUMH HACEJEHHBIMU HMYHKTAMM:

't | T2 | T3 | T4 | I'5 | IT'6 | I'7
4 3 3 3 2 2 5

ComocTaBUB IMOJYYEeHHYIO WHMOPMAINIO, MOXKEM CKasaTb, UTO dUe-
pes I'l B Tabuuie obGo3HaueH HaCeJEHHBIN TyHKT F, a uepes 'l —
D. CorsacHo Tabauile, pacCTOSTHHE MEXKAY OSTUMHU NYHKTAMU PaBHO
25 KM.

CAMOE rIJIABHOE

Mogensr — 9TO HOBBIN 00BEKT, KOTOPBLII HMeeT CBOIICTBa [gaH-
HOTrO O0BEeKTa, CYIIeCTBEHHbIC [IJd OIPeNeJEHHOr0 MCCIeSOBAHUA.
MogenupoBaHue — MeTOI IIO3HAHWA, 3aKJIOUAIONIUICA B CO3TaHUU
U wuccjaemoBanuu wmoaeseii. MHGopMammoHHas MOIeNIb — OIINCAHUE
00BbeKTa-OpUrnHaJa Ha OJHOM U3 S3BIKOB KOAUPOBAHUSA WH(MOPMAIIWHI.

B mudopmaruke paccMaTpHUBAIOTCA OOIIHE HOAXOAbl K CO3IAaHIIO0
¥ WCHOJIb30BAaHUIO MHMOPMAIIMOHHBIX MOJeJell, CBSI3aHHLIE C HCIOJb-
30BaHNEM KOMIIBIOTEPHOW TEXHUKMU.

MNudopmaliuoHHbIe MOIEJN, Peajn30BaHHBIE C IIOMOIIHIO CHUCTEM
OpOrpaMMUPOBAHUA, 3SJEKTPOHHBIX TalJMUIl, CIeIUAJTU3NPOBAHHBIX
MaTeMaTUYeCKUX IIaKeTOB MJM MIPOTPAMMHBIX CPEACTB A MOJEJIU-
poBaHUA, Ha3BIBAIOTCA KOMIIBIOTEPHBIMH MOIEJAIMU. KOMIIbIOTEPHOE
MOJeJnpPOBaHUE BKJIIOUAaeT B ce0s IIPoIlecc peamsaliuu WHQOPMAI[U-
OHHOM MOJeJIM Ha KOMIBIOTEPE U WUCCJeJOBAHWE C IIOMOIIBIO 3TOH
MoAeau OO0BbeKTa MOAeJHWPOBAHUA — IIPOBeJeHMe BBbIUNCINTEIHLHOTO
9KCIIEpUMEHTA.

Mexny maHHBIMUM, WCHOJB3YEMBIMM B TOW WJIM WHOUN wmHMoOpMaIiu-
OHHOW MOJIeJIW, BCerfla CYIIEeCTBYIOT HEKOTOPhI€ CBA3U, OIIPEeAeIAloIe
Ty WJIW WHYIO CTPYKTYPY AAHHBIX. PaszimyaroT JuHEWHbIEe W HEJIMHEHN-
HbIE CTPYKTYPBI JaHHBIX.

JluHeNHbIN OMHOCBA3HLINA CIIMCOK — IIOCJEeNOBATeIbLHOCTL JIMHEMHO
CBS3AHHBIX DJEMEHTOB, IJs KOTOPBLIX paspelleHbl ollepamur Lo0aB-
JIeHUs SJIeMeHTa B IIPOM3BOJIBHOE MECTO CINCKa UM yoajieHue JI00ro
sjeMeHTa. YacTHBIM ciiydyaeM JHUHEHHOTO OJHOCBA3HOIO CIINCKA SABJIA-
eTcsl CTeK — IIOCJIeIOBATEIbHOCTb, B KOTOPOM BKJIOUEHUE W WCKJIIO-
YyeHUe JJIEMEHTOB OCYIIECTBJAIOTCA C OZHOM CTOPOHBI 9TOU TIOCJIEO-
BaTeJbHOCTH. EIEé OoAMH YaCTHBIN ciiydyail JUHEHHOTO OJHOCBA3HOTO
CIIICKa — O4Yepenb, NPeACTaBJSAINIad co00il Mocaes0BaTeIbHOCTD,
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Yy KOTOpPOIi BKJIOUEHNE 3JIEMEHTOB MHPOUBBOAUTCA C OMHON CTOPOHBI
IIOCJIeIOBATEJIBHOCTH, a HCKJIUYeHUe — C APYTOoi.

IIpumepaMyu HeJIWHEHHBIX CTPYKTYP AAHHBIX ABJIAIOTCA rpadbl U
mepeBbsa. I'pad — 9TO MHOMKECTBO 2JieMeHTOB (BepinuH rpada) BMecTe
¢ HAOOPOM OTHOIIEHUN MeKIy HUMU, HasbIBaeMbIX pEOpamm (myramu)
rpada. JlepeBo — 3TO COBOKYIITHOCTH 3J€MEHTOB (BepIIINUH), B KOTOPOIi
BbIJleJIeH OAWH 3JieMeHT (KOpeHb), a OcCTajJbHbIe 3JeMEeHThI Pas30uThI
Ha HeIlepeceKalIrecs MHoKecTBa (mmoamepeBbsa). Kamkmoe moamepeBo
SABJSAETCA NEPEBOM, a €ro KOPeHb ABJISAETCA IIOTOMKOM KOPHS [epeBa,
T. €. BCe BJIEMEHTHI CBA3AHBI MEXKIYy COOOM OTHOIIIEHUEM <«IIPEIOK —
IIOTOMOK». JaCTHBIM cJyiydyaeM [epeBa ABJAeTCA OMHAPHOE JePEeBO, B
KOTOPOM KaKaas BepINWHA MOKEeT MMeTh He 0ojiee MBYX HOTOMKOB.

Tabauila — ©5TO CTPYKTypa MaHHBIX, COCTOAIMIAA U3 CTPOK U
rpad (cTosOIOB, KOJOHOK), IIepeceueHre KOTOPBIX O00pasyioT sSuei-
Ku. Tabaumbl TPUMEHAIOT Js HATJIATHOCTH U yAoOCTBa CpaBHEHUS
nokasareseii. TaOMUMUHBIE cHOCO0 MpeAcTaBIeHUA OAaHHBIX SBJIAETCS
YHUBEPCAJIbHBIM — JIO0YI0 CTPYKTYPY MaHHBIX, B TOM YWCJE U IIPe.-
craBieHHyI0 B ¢dopMe rpada, MOKHO CBeCTU K TabJMUHON (opme. ITO
TeM 0oJiee BasKHO B CBA3U C Te€M, YTO [IJIsI KOMIIBIOTEPHOII 06paboTKU
TabJINUYHOE MIPEACTaBJIEHNE AAHHBIX SBJISETCA NPEIIOUYTUTEIbHBIM.

Bonpocbl n 3apaHusa @

1. Yro Takoe wmomenb? YUTo Takoe MozeampoBaHue? B Kaxumx 00-
JIACTSAX HAYKM U TEXHUKU OHO IIPUMEHSETCS?

2. Kakue wmomenu HasbpIBaroTcsa HaTypHbIMu? IlpmBemnTe mpuMepsbl
HATYPHBIX MOJeJIe.

3. Kakme wopmenu HasbIBaloTcsa wuHpopManuonusiMu? IlpuBegure

npuMepbl HHMPOPMAIIMOHHBIX Mozesaeili. KaxoBa posb wmH(popMa-

TUKH B WHMOPMAIIMOHHOM MOLEJINPOBAHNIN?

CospaiiTe MHMPOPMAIIMOHHYIO MOZEeJb OJHOW M3 KOMHAT BaIllleil

KBaApTUPLI C IeJIbI0 OKJIeHKH eé obosamu. IlpemcrasbTe mH(popma-

IIMOHHYIO MOJeJb B 3HAKOBOI M rpaduueckoil popMax.

5. Kakue Mojenn Ha3bIBAIOTCS KOMMIbIOTEPHBIMH MHMOPMAIIMOHHBI-
MU MOJAEJIAMU?

6. OnuIMTe OCHOBHBLIE STAllbl KOMIIBIOTEPHOTO MOJEIHNPOBAHUSI.

-

7. IIpuBenuTe IpUMEPbl JUHEHHBIX CTPYKTYP MOaHHBIX. YeM oue-
penb oramyaeTrcs OT crexa?

MypaBbu wugyT Opyr 3a IpPYyroM IO HEPOBHOM JECHOM TpOIIe.
Ha ux myTwm BcTpedyaoTca AMKH, B KOTOPBbIe MOTYT IPOBAJIUTH-
cs HEeCKOJBKO MypaBbEéB. Korma AMKa 3amoJaHAETCA MypaBbAMU,

®
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Maea 3. UHudpopmaunoHHoe mopenmposaHue

ocTalbHble MypPaBbU IIPOXONAT Uepe3 He€, a 3aTeM II0 OJHOMY
BBITACKUBAIOT IIPOBAJIUBINUXCA. Hampumep, BOT KaK UYeTbIpe My-
paBbsa MPOXOIAT uepe3 SIMKY, BMEIAIoIlyi0 ABYX MYpPaBbEB:

4321 43 43 1243
2 2
1 1
Ilyecre mo Tpome umayr 8 mMypaBbéB. B Kakom IOpsgKe OHU Oy-

OIyT UATU TOCJie IIPEeOJOJIEHWS YydYacTKa C UYeThIPhbMsS AMKaMH,
BMmerratomumu 2, 4, 5 m 1 MypaBbA COOTBETCTBEHHO?

87654321
O Tt

Kakyio CTPYKTYpy AAHHBIX WJJIIOCTPUPYeET AaHHBIH mpumep?l)

9. BrigcuuTe, UTO TpeACTaBIaseT co00ii o0paTHas IMOJbCKas 3aIlUCh,
Y BBIUMCJINTE 3HaAUeHHEe B3allICAHHOTO C €€ IIOMOIIbLI0 BhIpaske-
HEUA: 1 2 + 3 x 4 5 x +.

10. Yro Taxoe rpad? Kaxoii rpad HasbiBaeTCsd OPUEHTHUPOBAHHBIM?
Kaxoii rpad HaspiBaeTcsa HeopueHTHpoBaHHBIM? Kakoii rpad Ha-
3bIBaeTcA B3BellleHHbIM? IlpuBeguTe TpPUMEpPHI.

11. Yro Taxkoe mepeBo? Kakoe mepeBo HaswiBaeTcsa OmHapHbIM? Ilpwu-
BeUTE IIPUMEPHI.

12. ITouemy rpadbl U AepeBbsS CUUTAIOTCA MHOTOYPOBHEBBIMU CTPYK-
TypaMu OaHHBIX?

13. Uudopmariusa O POACTBEHHBIX CBA3AX B HEKOTOPOUW ceMbe IIpen-
CTaBJIeHA CJIEYIOIUM O0pasoM:

parent(¥Opwuii, IIéTp); parent(Arnrna, Esa);
parent(Upuna, I'eopruii); parent(Maprapura, AHHA);
parent(Anna, Hukousaii); parent(Ilérp, I'eopruii);
parent(Muxaun, Hukonaii); parent(Maprapura, IIéTp);
parent(FOpwuii, Anna); parent(Maprapura, AJjiekcaHap);
parent(lapbsi, Pycnan); parent(Asexcauap, Pycaam);
parent(Muxaun, EBa); parent(¥Opuii, AsnexkcaHap).
3anuck parent(A, B) osmauaer, uTo A sABJIdeTcsa poauteaem B.
HapucyiiTe reHeajiormueckoe napeBo 39Toii cembu. CKOJBKO Y
WpuHbl NIEMAHHUKOB U IJIEMAHHUIL?

1) Ilo wMarepuasaM Me)XAYHAPOJHOIO KOHKypca 1o wuHPopMaTukre <«Bobép»
(http://gotourl.ru/11457).
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14. B kiagoBKe XpaHATCS €JIOUHbIe UTPYIIKKM — OOJIbIIINME UM Ma-
JeHbKNe KpacHble U B30JI0Thble INapbl U 3BE3ABLI. lIpu sTOM wuUr-
PYIIKM pasHOTO pasmepa, I[BeTa u (POPMBI XpaHATCA B OT-
IeJbHBIX KOpoOKax. Hampumep, B OaHOII KOPOOKe — OOJIbIIIHE
KpacHbIe 3BE3IbI, B OPYyroll — MajJleHbKNUEe KpacHbIe 3BE3JIbI
u T. A. W3BeCTHO, UTO Cpeaud UTPyIlIeK HeT HU MAaJeHbKUX Ia-
poB, HU MAaJIeHBKUX 30JIOTBIX 3BE3a. Bcero 3Bésm 25, a 1ma-
poB — 17. Bcero 6GoabHimx uUrpyiiex — 382; KpPacHbIX HUTPY-
miek — 28. 30J0TBIX 3BE3A Ha 2 00JbIlIe, YeM 30JIO0ThIX IIMapOB.
B croapKumx KopoOKax xpaHATcA UrpymKu? CKOJIBKO UTPYIIEK
B KaKIOH KOpoOKe?

IToctpoiiTe Tpad, OpeACTABIAAIOIINI CcOCTaB WUrpyliexk. Mcmoub-
3y#iTe ero s pelneHus 3agauu. llpencraBbTe 3Ty Ke WHMpOpMA-
U0 B TaOJIUUIHOUN (opMe.

15. Utro c Bameil TOUYKU 3peHUsa OoJee HATIAIHO IIPEACTaBJISIET
CTPYKTYpy cucteMmbl: rpad umam tabauia? Kaxas dopma mpen-
cTaBieHUs WHGOPMAINK IIPEAIIOUYTUTENbHA OJA KOMIBIOTEPHOI
00paboTKM MTAaHHBIX?

16. PemiuTe ciuenymolinyi 3agady, COCTABUB ABOMUYHYIO MATPHUILY.

Bausa, Kupunn, Ileras u Cama yuarca B 5, 6, 7 m 8 KJiaccax.
Kak-To onu ormpaBuamch B Jiec 3a OenbiMu rpubamm. Illectu-
KJIACCHUKY He II0OBe3JI0 — OH He HaIéJa HU OJHOro rpuba, a
ITera ¢ marmkiaaccHMKOM HaIIXM MHOTO rpuboB. Bama u cemu-
KJIACCHUK HAILJIM KYCT MAaJWHBI U Io3Banum HKwupuina moJsako-
MUTBCA ATOAaMU. BOCBMUKJIACCHUK, IIECTHUKJACCHUK U HKupua
obbsacuanu Caille, KaK OPUEHTHPOBATHCA HA MECTHOCTHU. B Ka-
KOM KJIacCe YUYMTCA KaKIbIN M3 MaJbUYUKOB?

17. Kak ocylecTBaseTCS IIepexol] OT OPHEeHTHPOBAHHOro rpada K
IepeBy peIlneHuii?

18. Hafimure KpaTyafIiuii IIyTb OT BepPIIUHBI A [0 BepIIuHbl F B 0
OPUEHTUPOBAHHOM Ipade:
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O 19. Ha pucyuke mpeacTaBjieHa cXeMa IOPOT, CBA3LIBAIOIIMNX ropoda A,
B,C, D, E, F, G, H, I, J. Ilo Ka:xaoil Jopore MOKHO IBUTaTh-
cs TOJBKO B OJHOM HAIpaBJIEHUU, YKA3aHHOM CTpeKoii. CKOJIbKO

pasHBIX myTeil cylmecTByeT u3 ropoma A B ropon J?

B

0 20. Ha pucyHKe IpeicTaBleHa cXeMa HOPOI, CBA3BIBAIOIINX HACEJIEH-
Hble TyHKTBEI A, B, C, D, E, F, G. B Tabaume comeps;Karcsa cBe-
IeHus o IJIUHAX dTUX mopor (B xuiaomerpax). Cxemy u TabamIry
co3maBaii HEe3aBUCUMO APYT OT APYyra, IIO9TOMY B HUX MCIOJIL3Y-
I0OTCS pasHble 0003HaueHUA. HeoOXOAMMO BBIACHUTL OJAUHY IIYTH

B Kujaomerpax u3 nmyHKTa E B myHKT F.

't r2 | 1r3 (T4 | I's | T6 | I'7
Iri 9 2
ra2 | 9 8 11
r3 3 12
r4 | 2 8 4 7
5 3 11
ré 11 | 12 | 4 11 9
7 7 9

§ 11
MopenupoBaHue Ha rpadax

11.1. AaropntmMbl HaAXOXAEHUS KpaTyauluMX NyTeu
Mexay BepwvHamu rpadga

I'padbr kKak mHOGOPMAIIMOHHBIE MOJEIN HAXONAT IMUPOKOE IIPUMe-
HeHMe BO MHOTruUX cdepax Harreil :KusHu. Hampumep, ¢ UX IIOMOIIbIO
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MOKHO ILJIAHUPOBATH ONTUMAJIbHbIE TPAHCIIOPTHBIE MapHIPyThI, KpaT-
yaimre o0be3qHbIe ITYTH, PACIOJIOKEHNE TOPTOBBIX TOUEK U APYTHUX
00beKTOB. HeoOXoAMMOCTL pelieHusd 3amad, CBA3AHHBIX C IIOMCKOM
KpaTuaiiinero nyTu Ha rpade, BO3HUKAET IIPU IIPOEKTHUPOBAHUU UH-
JKeHEePHBIX ceTell M JIMHUM dJeKTpoIlepelad, B MUKPO3JEKTPOHUKE U
BO MHOTUX APYIUX CJAYyYAIX.

ITyts mexxkny BepiuHamu A u B rpada cumTaeTcs KpaTdanIimM,

ecJIu:
® 9TH BEPINUHBI COeAWHEHbBI MUHUMAJbBHBIM YHCJIOM pebep (B ciy-
yae, ecau rpad) He SABJISAETCA B3BEIIEHHBIM);
® cyMMa BeCcOB pPEOep, COeNUHAIOIUX 5TU BEPIINHBLI, MUHUMAJbHA

(myss B3BellleHHOTO Tpada).

EcTh MHOKECTBO aJropuTMOB oOIIpefelieHWsA KpaTdauIlnero IIyTH
MeKIy BepInmmHamMu rpada, B TOM YHCJIE:

1) aaropuTM IIOCTPOEHUS JepeBa PelIeHuit;
2) anropur™m [elKCTpHI;
3) MeTo, IMHAMUYECKOTO HPOTrpPaMMUPOBAHUA.

AJropuT™M MmOCTPOEHHA JAepeBa pelleHui, KaK IIPaBUJIO, HCIOJb-
3yercs IJs HAXO0MKIeHUs KpaTJyauIliero myTH B OPHMEHTHPOBAHHOM I'Da-
de. Ero MBI paccmoTpesin B IpeabIAyIleM Iaparpade.

Aaroputm JledKCTPBI CIHYKUT [IJd HAXOMKAEHUA KpaTdaiIiiero
OyTU MEXKIY OOHOU KOHKPETHO! BepPINMHOU (MCTOYHWKOM) U BCEMU
OCTaJILHBIMU BepIIMHaMu rpada.

CyTh ajJiropuTMa COCTOUT B cienyiomieM. Kakmoll BepiiuHe rpada
CTaBUTCS B COOTBETCTBUE METKA — MUHHMAaJbHOE M3BECTHOE PAaCCTO-
AHWE OT WCTOYHWKA [0 5TON BepmuHBI. MeTKa caMOT0 HCTOUYHUKA
nojaraerca paBHoii 0. AjropuTMm paboTaeT IIOIIATOBO — Ha KaKIOM
mriare OH «IIOCEIaeT» OMHY BEPIIWHY U IILITAeTCSA YMEHbIIAaTh METKU.

Ha mepBom 11are paccTodHMe OT MCTOYHHMKA OO BCEX OCTAJbHBIX
BepIIIMH HemsBecTHO. MeTKu BepHiuH (KpPpOMe HMCTOUYHUKA) CUUTAIOTCS
paBHBIMU 0ECKOHEUYHOCTU, BCE€ BEPIIWHBI CUUTAIOTCA HEMOCEIEéHHBIMU.

Hajsiee, M3 Bcex HEIIOCEINEHHBLIX BEPINWH BLIOMpaeTCsA BepIIMHA,
uMemIlnasd MUHUMAJbHYIO MeTKy. [JIs KasKIoro M3 coceleil 9Toii Bep-
MINHBI (KPOME OTMEUEeHHBIX KaK IOCEIEHHBbIE) PACCUMTHIBAETCSA HOBas
IJIMHA IIyTU, KaK CyMMa 3HAYeHUHN TeKYIIel MeTKU 3TOM BEepIIUHBbI U
IJUHBI pebpa, COoeaMHAIONEero eé ¢ coceaoM. Ecau moaydyeHHoOe 3Ha-
yeHNe AJUHBI MeHbIIle 3HAUYeHUA MEeTKU cocela, TO 3HaueHNUe MeTKU
3aMeHseTCs IIOJyYeHHBIM 3HaueHMeM AJuHBI. Ilocjae paccMoTpeHUs
BCeX cocefeli BeplImHa IIOMeUaeTCs KaK IIOCeIéHHAas. JTOT IMar aJ-
TOpPUTMa IOBTOPSAETCs, IMOKa €CTh HEeIOCeIEéHHbIe BepIMuHBI. Pabora
aJITOPUTMAa 3aBEPINAETCs, KOTIa BCE BEPIIWHBI TOCEIEHHI.
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Paccmorpum pabGorTy anropurma Ha npumepe. Ha pucynke 3.12
Kpy:KKamMu 00O3HaUeHBbI BEPINMUHLI rpada, B KPYKKMU BIOMCAHBI MMeHAa

BepIIVH. BepmuHbl coeguHEHBI JUHHAMU — péopamu rpada. OKo-
JO Kakaoro pebpa oOo3HaueH ero «Bec» — JMJHWHA OyTU. PAmoM c
KasKJO0oll BEpPIIMHOW JaHa MeTKa — JWHAa KpaTdalliero OyTHu B 9Ty
BepINNHY M3 BepinuHbl A: masa BepmuHbl A — sTo 0, Hasa Bcex ApPY-

I'MX BEPIIIMH OHa HEM3BEeCTHa " o0o3HAUeHa 3HAKOM «0ECKOHEUHOCTD».

Puc. 3.12. Asaropurm [leiikcerpsl. HauanbHOe cocToAaHUE

Mwuunmaneayio MeTKy (0) mmeer Bepmmuua A. Eé cocenu — Bep-
muHEel B, C, D. OuepénHocTh paccMoTpeHus coceneii: B, D, C. Ilo-
cjle M3MEHEeHUs UX METOK IIOJYYUM pPe3yJIbTaT, IIPeACTABJIeHHBLIN Ha
pucyuke 3.13.

Puc. 3.13. Aaropurm [eiikcrpei. Ilar 1

ITocsie mameHeHMS METOK BCeX cocelell BepIIMHBI A OHa mome-
yaeTcsa Kak mpocMoTpeHHas. Temeph MUHUMAaJIbHAsS METKA W3 HEIPO-
CMOTPEHHBIX BepHIMH y BepinuHbl B. Eé cocemm — Bepmuubl D u E.
Tak kax 5 + 9 > 10, meTka BepmimHbI D He uU3MeHseTCs. BepiiuHa
E nmosmyuaer metrry 19 (pmc. 3.14).

Termeps MUHUMAJIbHAS METKA M3 HEIIPOCMOTPEHHBLIX BEPIIUH Y Bep-
mmmHEel D. Eé cocequ — Bepmmuubl C, E u F. Tax xaxk 10 + 3 < 15,
MeTKa BepminHbl C u3MeHsieTcsa. Bepmmaa F moaydaer MeTKy 18.
Metka Bepiuabl E He usmensercs (puc. 3.15).
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Puc. 3.15. Asroputrm [efikcrpor. Illar 3

Ianee B KauecTBe BepPIIUH C MUHUMAJLHBIMUA MeTKaMu OyIAyT IO-
ouepénHo paccMmarpuBaThbes BepiuHbl C, F u E. K u3MeHeHUIO METOK
coceIHUX C HUMU BepPIIMH 3TO He mpuBenéer (puc. 3.16).

ITonmyuennble B pesyJjabTaTe padOTHI aJTOPUTMa METKH BepIIUH
rpadpa — BTO W ecTh KpaTuaiillime PacCTOAHUSA OT BEPINUHBI A 10
Ka)KJIOl M3 9TUX BEPIIHUH.

Puc. 3.16. Auaropurm [eiikcTpol. Pesyabrar paGoThI
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MeTtoa AMHAMHYECKOTO MPOrpaMMHUPOBAHUS OCHOBAH Ha TOM, YTO
IpoIlecc pelleHus 3aJadyu pasduBaeTcs Ha craauu (I1aru), Ha KasKIou
U3 KOTOPBIX NPUHUMAIOTCS pPEIIeHUsA, NPUBOAAIINE K TOCTUKEHUIO
OCTaBJIEHHOM IIeJIu.

Ilpeamosio:kuM, mepcoHaKy HEKOTOPOIA
UTPHI HEOOXOAMMO IIPOUTHU II0 JIAOUPUHTY
u3 TyHKTa A B TyHKT B, HabpaB mpu
9TOM KaK MOYKHO MeHbIIe INTpadHbIX OaJi-
JIOB, KOJIMYECTBO KOTOPBIX YKAasaHO B
KJIeTKaxX JaOupWHTa, TPUUEM IIepeMeniaTh-
cd MOMKHO TOJBKO BBepX WJU BIPaBO.
C mowmormibio rpada HauadbHBIE YCJIOBUS
MOTYT OBITH 3aJlaHbl TaK, KaK MTOKa3aHO
Ha pucyHke 3.17.

CocraBuM TabJUIy, B KOTOPON Kak-
masg sgdeiika OyIgeT COOTBETCTBOBATHL OIpe-
IeJEHHOU KJIeTKe JabupuHTa. Ymcaa B
Aderikax OyAyT paBHBI MHUHUMAJLHOMY YHCJIYy HITpad@HBIX 06aJioB,
KOTOpPOe MOJYKHO MHOJIYUYUTH, IIPOUIA IIyTh OT HavaJia IO COOTBETCTBYIO-
el KJEeTKU.

3amoJHATL TAOauIly OyeM CHU3y BBEPX M cjieBa HampaBo. Ilpu
STOM [JIf 3aIlOJHEeHUSA KayKI0oWl HOBOI Adeliku OyaeM paccMaTpUBaTh
ypcjga ABYX COCEOHUX C Hel 3aIllOJHEeHHBIX dYeeK, HaXOIAIIMXCS CJe-
Ba OT Heé u Ton Hell. Bymem BpIOMpATh HamMeEHbINIEe U3 3TUX IBYX
yuceJs, MPUOABIATh, K HUM UYMCJIO TEeKYIel Adeiiku M pe3yjabTaT 3a-
OUCLIBATH B HEE.

Puc. 3.17. JlaGupunr

11

8|8 8 | 8|16

3 3|5 3 13 13
A9 A9 A|9]|10 A | 9|10 |17
11 | 11 11 | 11 | 17 11 | 11 | 17 | 17
8 8 | 16 8 8 | 16 | 20 8 8 |16 | 20
3 5 | 13 | 22 3 5 [ 13 | 22 3 5 |13 | 22
A | 9 |10 | 17 A | 9 |10 | 17 A | 9 |10 17

OTBeT paBeH UYHCJIY B IIPABOM BepPXHEM YIJIy TaOJIUIIBI.
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JasaliTe cuuTaTh, 4TO 4ucna, obGo3HayaloliMe Beca BepLUMH PacCMO- @
TpeHHOro rpada, — 3TO MPU30Bble Gansbl, KOTOPbIE MOXHO MOAYYUTD,
npoias Mo COOTBETCTBYIOWMM KfeTkaM nabupuHta. CamoCTOATENbHO
noacuuTalite, Kakoe MakKCUMasIbHOE 4YMCAO MPU30BbLIX GanioB MOXHO
HabpaTb, Nponasa 3TOT NaOUPUHT.

11.2. 3HaKOMCTBO C Teopuen urp

PaccMoTpuM HECKOJBKO TPUMEPOB.

ITpumep 1. OrTo 3amauxka u3 yuyeOHuUKa wHGopMatuku mjaa 4
kjaccal),

Anéma IlomoBuu wu [loOpBIHA
Huxkuruu BOOOT € AeBATUTIABBIM
3meeM. Ilo ouepenu OGoraTbIpu XO-
IAT K ero iemiepe u cpyoaroor 1, 2
uan 3 roJoBbl. Kak HauaBIllemMy
6ot Ajérre obpecTu cjaBy moOemu-
TeJist 3Mesi (CPyOUTh MOCJIEIHIOI0 T'O-
JIOBY), ecau u JoOpBIHA TOTOB TPU-
JIOKUTh BCE YCHUJIHNS, UTOOBI CTATh
mobenuTesaeM B 9TOU OuTBe?

N3o6pasuMm Ha YMCIIOBOII JIMHEHKE TeKyIllee YICJO T'0JIOB 3Mes:

9876|543 (2|1|0

3mechb: 9 — HauvaigbHoe 3Hauenue; 0 — KoHeuHOe 3HaueHwume (II0-
6emna).

Augémia obpeTér ciaBy MmOOeAUTENs, €CJIA IIOCJe ero IOCJeIHero
ynapa y 3mesa ocraHercss 0 rosos. [lyist 9TOro HY’KHO, YTOOBI IIOCJIE
ouepenHoro ymapa I[oOpbiHEM y 3Mesd ocTajochk 3, 2 mam 1 ToOJIOBa.
HWNuaue roBopsa, mosunuu 3, 2 u 1 ABIAOTCA OJaA AJENIN BBIUTPHIII-
HbIMU (Kak, BIpoueM, AJiA JII0O0OTO M3 GoraThIpeil, KOMYy OHM JOCTa-
IOTCA B KadeCcTBe WCXOAHBIX TPU MOCJIeqHEM yaape). BbIUTrphINIHBIE
W IIPOUTPLIINHLIE IIO3UIMU HA YMWCJIOBOI JuHelKe OygeM IIOMeuaTh
oykBamu «B» u «II» coorTBeTCTBEHHO:

B|B | B

9,/8|7|6|5|4|3|2|1]|0

Ecau MoOpbiHs BBIAET Ha 00 ¢ UepPBLIPEXTOJOBLIM 3MeeM (Oymer
HAXOOUTHCA B Mmos3uiuu 4), TO JIOOLIM CBOMM YyIapoOM OH CO3IACT

1) Ceménos A. JI. apopmarura: Yueb. mocobue iaa 4 Kia. Had. mK. B 2 u. 9. 2 /
A. JI. CeménoB, T. A. Pynuenko. — M.: IIpocsemienue, 2008. — 48 c. : ui.
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AJiéniie ycooBus A BBIUTPHINIA (IIepeBeneT AJIENTY B BBIUTPBIIITHYIO
nosunuio). CiaemoBaresibHO, 3amadya AUy Ha IPeNBIAYyINeM Iare
COCTOUT B TOM, 4TOObI mepeBecTu [{0OpBIHIO B 5Ty 3aBELOMO IIPOUT-
DPBIIIHYIO AJIA HEro MO3UIUIO:

I B|B|B

987|654 (32|10

YeThIPEXTOJIOBOTO COTIEpHUKA AJéIrna cMokerT obecmeuuTh [0OpPHI-
He, ecau caM OyAeT HaXOOUTLCSA B ONHON m3 mo3uiuii 7, 6 mam 5:

-3

-]

9|18 |76 4(13(2|1]|0

JIio6oit ymap HoOpbIHM NPUBEAET K OJIATOHNPUATHOMY s AJEHin
pe3yabTaTy TOJBKO B TOM ciiydae, ecau IoOpbIHA BBIHZET Ha 00H C
BOCBMUTOJIOBBIM 3MeEeM:

II/B|B| B |II| B|B|B

9,8 |76 |54 (32|10

CiiemoBaTesIbHO, IIEPBLIM CBOMM yaapoM AJEmia HoJKeH CPyOuTh
3Mel0 OJHY TOJIOBY.

0 BbiMrpblluHas cTpaterus — 9TO MPaBWUIo, clieyst KOTOPOMY WUIMPOK Bbl-
UrpbiBaeT He3aBMCMMO OT TOro, Kak UrpaeT MPOTUBHUK.
Nrpok MMeeT BbIMIPLILLHYIO CTpaTernto, ecin OH MOXEeT BbiMrpaTb npu
MoBbIX XoAax MPOTUMBHUKA. BbiMrpbiluHas cTpaternss MoXeT ObiTb TOJb-
KO Yy OOHOro Urpoka.
Onucatb CTpaTernio Urpoka — 3HAYUT OMucaTb, KakoW Xon4 OH AOMKEeH
coenatb B OGOV cUTyauun Npu pasfivMyHOi Urpe MPOTUBHMKA.

Ha pucynke 3.18 B dopme gepeBa IIpe[cTaBjeHa BBIUTPBINTHAS
crparerus aas Amnému. Ilosromy aas Ajéimmm Bcerga yKasbIBaeTCs
onmu xon («Xom A»), obecrieumBaroiuii TpeOyeMblii pes3yabTar. A BOT
nasi J[oOpbIHM, (PaKTUUYECKU BBICTYHAIOIIEr0o B KauecTBe CONEPHUKA,
paccMaTpuBaIOTCA BCe BO3MOKHBIe BapuaHTBHI («Xom II»).
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Xop A Xop [, Xon A Xon [, Xop A

ClOXO

Puc. 3.18. [lepeBo BBIUTPBINIHON cTpaTeruu A Aaému

IIpumep 2. A sra 3amaua M3 OTKPBITOro OaHKa 3amauuit EI'Q mo
uadpopmarture (https://go.prosv.ru/fipi).

HBa urporka, Ilera m Bama, mrpator B cienymomryo urpy. Ilepen
UTPOKaAMU JIEXKUT Kyda KaMmHell. ITPOKU XOAAT IO odyepeau, IePBBINA
xon menaetr Ilers.

3a oaWH XOJ WUTI'POK MOJKET BBIMOJHUTH OJHO M3 CJENVIOINUX Ieti-
CTBUIA:

* 1o6aBUTH B Ky4Yy OAWH KameHb (+ 1);
* n1o6aBUTh B Kyuy ABa Kamua (+ 2);
® YyBeJIMYNTH KOJMYECTBO KaMHell B Kyue B 3 pasa (x 3).

Hampumep, umes kyuy m3 5 KaMHeli, 3a OOMWH XOJ MOYKHO IIOJY-
yuTh Kyuy u3 6, 7 mam 15 xamHeii.

Y KaKIoro mrpoka, 4ToObl AejaTh XOIbl, €CTh HeOorpaHHuUYeHHOe
KOoJuYecTBO KamuHel. Mrpa saBepiraeTrcsa B TOT MOMEHT, KOrJa KO-
JUYeCTBO KaMHell B Kyude mpeBbimiaer 45. ITobGemuresnemM cuuTaercs
UTPOK, CHEJIABINUI IIOCJIEeTHUI XOJI, T. €. IMePBBIM MHOJYUYHUBINNNA Kydy,
B KoTopoil Oymer 46 wuiam Oojbille KaMmHell. Bymem cumTaTh, 4TO B
HadYaJbHBIA MOMEHT B Kyue S xKamueir, 1 < S <45,

Broigcuum, mpu xakmx s3HaueHuAxX uwncsaa S Ilerda MokeT BBIUT-
paTrb IepBBIM XOIOM.

Ecnu S = 45, Tto, no6aBuB B Kyuy oauH KameHb (+ 1), mBa KamMHA
(+ 2) myiu yTpoMB KOJMYECTBO KaMHell B Hell (x 3), Ilerss craHoBuUTCA
nobenuTesieM.

Ecioiu S =44, To crars mobenuTresieM MOKHO, €CJIH A0O0OABUTL B
Kyudy OBa KaMH#A (+ 2) WiIM yTPOUTH KOJUUYECTBO KaMHel B Hell (x 3).

Ecau S = 43, Tto Ilera craHoBuUTCA ITOOEAUTEIEM, YTPOUB KOJHUe-
cTBO KaMmHel B Kyue (x 3). TaxiKke MOXKHO IeiicTBOBATb MAJIs JIIOOOTO
S>16 (16 x 3 =48, 15 x 3 = 45).

AN
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Xoa M Xon B Nrak, Ilers wMoiKeT BBIUTIPATh, €CJU
S =16, ..., 45 — 5TO ero BBLIUTPBINIHbIE IIO-
sunuu. Jas Buiurpeimia Ilere gocTaToOuHO
YBEJUUYUTHh KOJWYECTBO KaMHell B 3 pasa.
Ilpu w™MeHbIIUX B3HaUeHUAX S 3a OOUH XOI
HeJIb3sl IIOJIYUUTL Ky4y, B KOTOpoil Oyzer 46
uau 6ojiee KaMHEMH.

Ecau xe B Kyue Oymer 15 kamueit, To
mocje Jioboro xoxa IleTu cBomM IEepPBBIM XO-
IOM MOKeT BuIMTpaTh Bausa. [leiicTBuUTENBHO,
Puc. 3.19. Ilosumust ppy S = 15 mocse mepsoro xoza Ieru («Xox
;iﬂ ]; HHBI’IHPpHmHa’I II») B xyue Oymer 16, 17 maum 45 KaMHeii.

JIt060#1 M3 BTUX CJIAyUaeB SBJSETCA BBIUTPBIIII-
HBIM O penatornero xona Baam («Xoxm B»), KoTopoMy nOJisi Io0Oembl
IDOCTATOYHO YBEJUYUTHh KOJUYECTBO KaMHell B 3 pasa (pmc. 3.19).

Temeps MmompoOyeM ONpeNeauTbh 3HaueHUsA S, HPU KOTOPBIX ¥
IleTu OymeT BBIMIPLIIIHAS CcTpaTerusd, npuuéMm IleTsa He CMOKET BBI-
UrpaTh IIEPBBIM XOJOM, HO CMOYKET BBIMI'PATH CBOMM BTOPBIM XOZOM,
HEe3aBUCUMO OT TOr0o, Kak OymeT XoauTh BaHs.

Mpsl BBISCHUJIM, UTO S = 15 — HOpoOUTrpHIIITHAA MO3UIUA OJA JIIO-
6oro urpoka. Eciau IleTss cBomM IIepBBIM XOZOM CMOMKET IIepeBecTU
B Heé Bamio, To uTO OBl HM [Oejajl IIOCJHEIHUII, caM OH BBIUTPATh He
CMOJKEeT, HO IIEPEeBeJET B BBIMTPBINIHYIO ITO3WUIIMI0 CBOEr0 COIIEPHUKA.
15 kamuenn Ilera moker moayuuth mpu S =14 (+ 1), S=13 (+ 2)
uan S = 5 (x 3). Hpyrux BapumanToB maad S Her (puc. 3.20).

Xop, N Xopn B Xop, N

Puc. 3.20. ITosumuu 5, 13, 14 — Buiurpsiniabie 1is Iletu

IlpencraBum Bcio mHGoOpPMAIINIO Ha YMNCJIOBOU JIMHENKe:

B B|B|II|B|B|B|B

112|3|4|5(6|7/8|9(10| 11|12 |13 |14 |15 |16 |17 | .. | 45|46
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Hatiném Ha Hell Takoe 3HaueHue S, Ipu KoTopoM y Bauu ecThb
BBIUTPBIIITHAS CTPATETUs, MMO3BOJIAIONIAS €My BBIUTPATH MEePBBIM WU
BTOPBIM XomoM mpu Jiro6oit urpe Iletu, m mpum stom y Bamu HeT
cTpaTeruu, KOTOpasd II03BOJIUT €My TapaHTUPOBAHHO BBIUIDATH IIEP-
BBIM XOJIOM.

31ech peub UAET O IIPOUTPBINIHON IMO3UIMU IJIA IIEPBOTO UI'POKA.
CiemoBaTesIbHO, MCKAaTh 3HaAUeHWe S HAOO cpequ IIO3UINII, HE OTMe-
YEeHHBIX KaK BBIUTPBINITHBIE.

ITycrs S = 12. Kakum Obl Hu ObL1 x0n IleTu, mM OH HepeBemET
CBOEr0O COTIEPHUKA B BBIUTPHINIHYIO mosurimio: 13 (12 + 1), 14 (12 + 2)
miau 36 (12 x 3). B mociennem ciaydae BaHsa mMeeT BO3MOXKHOCTDH BbI-
UrpaTh CBOMM IIEPBBIM Ke Xoa0M (36 x 3), a B HmepPBBIX ABYX CJIyUaAAX
OH JIOJI’)KEH IIEPEBECTU COIIEPHUKA B IPOUTPHINIHYIO Tosuiuio S = 15,
YTO O00ECTIeUUT €My BBIUTPBIII BTOPBIM XxomoM. CiaemoBaTeabHO, TO3U-

nus S = 12 — npourpsimuaas ajasa Iletru. Ha nmepese pelteHuit Haim
paccyKIeHus MOT'yT OBITH HPEACTABJEHBI TaK, KaK IOKasaHO HA PU-
cyake 3.21.

Xop Xon B Xopa N Xon B

Puc. 3.21. Ilosumnua 12 — npourpeimmHas s Ileru

Ecnn Bmecto S =12 B3atb S =11, To npusenér nu moboin xopm Metn @
BaHio Kk Bbivrpbiwy? Mogono€t nu gna aton uenm S = 10?7 OGocHynTe
CBOI OTBET.

ITpumepsi, KOTOpPbIe MBI PACCMOTPEJIV, UMEIOT CaMOe HEeIOCPeACT-
BEHHOE OTHOIIEHIE K TEeOPHHU WUIP — pasfesly COBPeMEeHHON MaTeMaTu-
KM, CBA3AHHOMY C DPeIlleHMeM MHOTHMX 3aJa4 9KOHOMUKM, COI[HMOJIOTUU,
HOJINTOJIOTHY, OMOJIOTHI, MCKYCCTBEHHOIO HHTEJ/LJIEKTa U PAla OAPYTUX
obJiacTeii, rae HeOOXOAMMO M3yUeHUEe HOBEeJeHUs YejloOBeKa M JKUBOT-
HBIX B Pa3JIMYHBIX CUTyaIlUAX.

HWrpa BpICTyIIaeT B KauecTBe MaTEeMATHUUYECKON MOJeJN HEeKOTOPOii
CUTyallul ¥ IIOHMMAaeTCs KaK IIPOIlecC, B KOTOPOM YyYacTBYIOT IBE U
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0ojiee CTOPOHBI, BeAyIme GOpLOYy 3a peaamsaluio CBOUX HHTEPECOB.
IIpu sToM mrpa xapaxkTepusyeTcss TaKUMU IPU3HAKaMU, KaK:
1) mpucyTCTBUE HECKOJBKUX HI'POKOB;
2) HeoNpeeJEHHOCTD IIOBENEHUsI UI'POKOB, CBA3AHHAA C MMEIOI[UMU-
cA y KaKAOTo M3 HUX HECKOJbKUMHU BapuUaHTaMU AeHCTBUIL;
3) pasiuune (HecoBIaJeHHE) MHTEPECOB UT'DOKOB;
4) B3aMOCBSA3aHHOCTDh IIOBEIEHUSA UTPOKOB (pe3yjbTaT, MOoJydaeMbIii
KaKIbIM U3 HUX, 3aBUCUT OT IOBEINEeHUS BCEX WUI'POKOB);
5) HaJIMYMe TPaBUJ IIOBeAEHNs, M3BECTHBIX BCEM UI'POKAaM.

WUrpa moskeT OBITH IIPeJCTaBJieHAa B BUIE MepeBa, KasKkJas BepIIu-
Ha KOTOPOTO COOTBETCTBYET CHUTYallMu BHIOOpPA WTPOKOM CBOeil cTpa-
TEeTuu.

ITpumepsl, KOTOpPhbIe MBI PACCMOTPEJIN, OTHOCATCS K TaK HasbIBa-
eMBbIM HTpaM C IIOJIHOII mH(opmalnueii. B urpax ¢ moamoil ma@OpMA-
uell yJyacTHUKM 3HAIOT BCE XOMbl, CAeJaHHble N0 TEeKYIero MOMeHTa,
paBHO KaK U BO3MOJKHBIE CTPATETrMH IIPOTUBHUKOB, UTO II03BOJISET
UM B HEKOTOPOU CTeIlleH! IIPeACKas3aTh MOCJEeAYIOIlee PAasBUTHE UTPHI.

Tem, KTO XO4YeT nony4mTb 6Gosiee NosHoe NpeacTaBfieHne O Teopun urp,
pekoMeHayeM MO3HaKoOMUTbCA C KHurom AnekcaHapa LUensa «Urpbl un
cTparermm C TOYKM 3pPEeHUs MaTeMaTukm». ONEKTPOHHas BEPCUSA KHU-
M ¢BnsieTCd CBOOOOHO pPacnpoCTpaHAeMOW W AOCTynHa Mo agpecy
https://go.prosv.ru/shen-games.

CAMOE IJIABHOE

T'padpr kKarK wmHOOPMAIIMOHHBIE MOJEJNN HAXOIAT IINPOKOE IIPHU-
MeHeHUre BO MHOTUX cdepax Hamieil KusHu. C MX TOMOIIBIO MOKHO
IJIAHUPOBATH OINTUMAJIbHBIE TPAHCIOPTHBIE MAapIIPYThI, KpaTdanIlline
00be3HbIE TYTH, PACIIOJIOKEHNE TOPTOBBIX TOUYEK M APYTUX OOBEKTOB.

IIyTe mexxkay BepmmuHamu A m B rpada cumraercsa KpaTdaniimm,
€CJIV BTU BEPIIUHBI COeNMHEHBI MUHUMAJbHBIM YUCJIOM PEOEp (B Ciay-
yae, ecau rpad He ABJSAETCA B3BEIIeHHBIM) WM €CJIM CyMMa BecOB
pébGep, COeMHSIONINX STH BEPINMUHBI, MUHUMAJbHA (I B3BEIIIEHHOTO
rpada).

s ompenesieHMs KpaTUyaWIlero ImyTHW MeKAY BepIIWHAMU TIpa-
(¢a MCIONB3YIOTCA AJTOPUTM IIOCTPOEHUA JepeBa peIleHuH, aJrOpUTM
JlefiKCcTphI, METOA AMHAMUYECKOTO MPOTPAMMMPOBAHUA W IPyrue aj-
TOPUTMBEI.

BaxkHy!0 pOoJb B pEIIEeHWM MHOTUX 3aJa4 SKOHOMHKU, COI[HOJIO-
TMY, TOJUTOJOTUM, OHOJIOTUU, MCKYCCTBEHHOIO WHTEJIJIEKTa W pAna
Ipyrux objsacreii, rae HeEOOXOAUMO M3yUYeHUEe IOBENEHUs YeJIOBEKa U
JKMBOTHBIX B DPAB3JIMYHBIX CUTYaIlUAX, UTPAET TEOPUSA HUTD.

HO
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MopenupoBaHue Ha rpadax

Wrpa, BhIcTynamilnas B KauecTBe MaTeMaTUYECKON MOJENU HEKO-

TOPOH CHUTyallMM, XapaKTepusayeTcd TaKUMU IIPU3HAKAMU, KakK:

1) opucyTcTBUE HECKOJIBKUX UTPOKOB;

2) HeoIIpPeeJIEHHOCTh NIOBENEHUA WUI'DOKOB, CBA3AHHAA C UMEIOIMMU-
cA Y KasKIOro M3 HUX HECKOJbKMMU BapUaHTaAMU [IeHCTBUM;

3) pasnuune (HecOBIIaJeHINE) MHTEPECOB UT'POKOB;

4) B3aMOCBSI3aHHOCTD IIOBEIEHUS UTPOKOB (Pe3yabTaT, MOJydaeMbIi

KasKIbIM M3 HUX, 3aBUCUT OT IIOBEJEHUA BCEX WUT'POKOB);

5) HaJWUYMe TPaABUJI TOBEJAEHUA, M3BECTHBIX BCEM UI'DPOKAM.

HUrpa moxer OBITH IpeAcTaBiieHA B BHUJe AepeBa, KaKIas BePIIU-
Ha KOTOPOTO COOTBETCTBYET CHUTYaIlMM BBIOOpPA HUI'POKOM CBOeIl cTpa-
TEeTuu.

B urpax c¢ monHoO# wmHQOpMAaIWmell yYAaCTHUKU 3HAIOT BCE XOMBI,
clleJlaHHBIE IO TEKYIer0o MOMEHTa, PaBHO KaK U BO3MOJKHBIE CTpa-
TeTuy HPOTUBHUKOB, UTO IIO3BOJISIET UM B HEKOTOPOM CTemeHU TMpem-
CKasaTh IIOCJEeAYIoIllee Pa3BUTHE UTPHI.

Briurpeinasi crpatrerussi — 9TO NIPABUJIO, CJIEAyss KOTOPOMY
UTPOK BBIMTPHIBAET HE3aBHCUMO OT TOTO, KaK UIpaeT IPOTHUBHUK.

Bonpocbl n 3apaHusa

1. B pelleHuM KaKuUX NOPUKJIAAHBIX 3aJad HCIOJIb3YIOTCA AJTOPUT-
MBI HAXOMKAEHUSA KpaTdaWIllero ImMyTH MEKAY 3aJaHHLIMU BepIIU-
"HaMu B rpade?

2. C mowmoribio anroputMma JleWKCTpbl HAWAWUTE KpaTYaWIIUN IYTh
Mesxkay BepmuuHamMu A um G ciaexyroiiero rpada:

3. B mMarepmanax MeXIyHapOOHOTO KOHKypca II0 UWHPOpPMATHUKE
«Bo06ép» ecTh Takas 3amauva, IpelIOKeHHas paspadoTuymKaMu n3
Hunepnaunos.

Bo6ép Bumnu maiobur xényau. OH XoueT IOMJIBITH II0 TEUEHUIO
u cobpaTh Bce KEJyOW HaA OCTPOBax, MMHMO KOTOPBIX Oymer
OPOILIBIBATh. YBbI, TeUeHHE PeKU HACTOJbKO CHUJIbHOE, UTO OH
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Maea 3. UHdpopmaunoHHoe mopenmposaHue

MOJKEeT ILIBLITH TOJIbBKO BHU3 II0 TeueHHI0. Kakoe MaKcuUMaIbHOE
KOJIMYECTBO JKeJyIell OH CMOKeT coOpaThb?
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Pemmure sTy 3amauy, BOCHOJB30BABIINCH METOJAOM AUHAMUUYECKO-
To IIPOrpaMMUPOBAHUA.
29 4. Ha crone nexxur 25 cunuuex. Wrpator mBoe. Wrpoxku mo ouepe-
O MOTYT B3ATb OT OIHOM MO0 YeTBHIPEX crnuuek. KTo He MOKeT
caenaTh xof (Tak KakK COWYeK HEe OCTAJIOCh), mpourpseiBaer. Ipy-
TMMH CJIOBAMH’, BBIMTI'PLIBAET B3SABIIUM IIOCJIETHIOIO CIMUYKY. BbI-
ACHUTE, ¥ KOO M3 UI'POKOB €CTh BBIUTPLINIHAS CTPATETHUsd.
BrisicHuTe, y KOro ms3 ABYX MHI'POKOB €CTh BLBIUIPLIIIIHAS CTpa-
Terus B TAKOW WHIpe: HavaJbHasd IMO3UIMS — HAa CTOJE JEXXKHUT
107 cnuuer, 3a OOMH XOJ MOXKHO Opares 1 mam 2 cunuuku. Bri-
UTPBIBAET TOT, KTO B3fAJ MHOCJIEIHIOI CIUUYKY.
6. [IBa umrpoka urpamT B CJedyIOIylo urpy. llepem HuUMH JiexKaTt
IBe KYYKHM KaMHeli, B II€EPBOM 13 KOTOPBIX 2, BO BTOPOI —
3 xaMHs. ¥ KaKIOro HTI'POKA HeOoTrpaHHUYEeHHOe KOJHUUYEeCTBO KaM-
Hell. ITPOKU XOOAT IIO0 Oouepenr. XOJ COCTOUT B TOM, UTO HUIPOK
WM yBeJWYMBaeT UYHCJIO KaMHell B KakKoW-To Kydye B 3 pasa,
nian pobasiisgeT 3 KaMHS B JIIOOYI0 M3 Kyd. BeIMIphIBaeT HUI'POK,
mocJie XoJa KOTOPOro o0Illee UMCJIO KaMHell B ABYX KydaxX cTa-
HOBUTCA He MeHee 35. KTO BBIMTpBIBAET — WUTPOK, [EJAIOITUAN
XOJ HEePBBLIM, WMJINA WUTPOK, OEJAIOMIHII XOJ BTOPBIM?
Q 7. Isa urpoka, Ileras um Bamsa, urparoor B cieaywomyo wurpyl. Ile-
pen uUrpoKaMm JIeXKUT Kyda KamHelli. VITPOKM XOOAT IO ouepenu,
mepBbiii xox genaer Ilersda. 3a oamMH XOH UIPOK MOYKET H00AaBUTH

(938

1) Boxblloe KOJIMUECTBO MONOOHBIX 3aJaHUI BbI MOMKeTe HAHTH B OTKPBITOM OaHKe
samauuii EI'O mo mHDopMaTruke Ha caiite PemepajbHOTO0 MHCTUTYTA IeJaroruue-
ckux uamepenuit (PUIIN).
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Basa paHHbIX Kak MoAesib NnpeagMeTHOn obnacTu

B Kyuy 1 Kamens mam 5 xamueii. Hampumep, mmesa Kyuy us 10

KaMHel, 3a OOMH XOJ MOMKHO IOJyunuTh Kyuy ms 11 mawm 15 xkam-

Hell. ¥ Ka)JOro MI'PpOKa, UTOOBI [eJiaTh XOAbI, €CTh HeOoTpaHNUeH-

HOe KOJIM4YecTBO KaMmueli. Mrpa saBeplliaeTcsa B TOT MOMEHT, KOT/a

KOJINYECTBO KaMHell B Kyue craHoBurcsa He menee 47. ITobemure-

JeM CUUTaeTCsd WUIPOK, CAEJIaBIIUII IOCJAEeAHUI XOH, T. €. IIePBBIM

HOJIYUYMBIIINI Kydy, B KOTOpou OymeT 47 uiaum OoJbIlle KaMHeIi.

B mHauasnbHBI MOMEHT B Kyue ObLi1o S xamueii, 1 < .S <46.

BoimosHUTE ciemyioliye 3agaHNsg, B KayKIOM cJyuae OOOCHOBBI-

Basg CBOU OTBET.

1) YkamkuTe Bce TaKkuWe 3HAUEHUsS Umciaa S, MPU KOTOPBIX IleTsa
MOKeT BBIUTPATh B oAuH xon. O0ocHyHTe, 4TO HaWJIeHbI BCe
HY)KHBbIe 3HAUEHUS S, W YKaKUTE BLIUTPBLIBAIOIINE XOIbI.

2) YrakuTe Takoe 3HaueHme S, mpum KoTopoMm IleTrs He MoKeT
BBIUI'PATh 3a OAWH XOX, HO mpu Jwbom xone Ilerm Bawma mo-
JKeT BBIUTPATh CBOMM MepPBBIM xXomoM. ONHUINIUTE BBIUTPHIIII-
HYIO cTpareruio Banwu.

3) Vrakure aBa 3HaueHuA S, nNpu KoTopbix y Iletu ecTh BHI-
UTPBINTHAA CTpaTerusi, npuuyém lleTs He MOKeT BBIUTPATH 3a
OIUWH XOJ, HO MOJKET BBIUTPATh CBOMM BTOPBIM XOJOM He3a-
BHCHUMO OT TOr0o, Kak Oyaer xoauTh Bamusa. [iada yKasaHHBIX
3HAUEeHUHN S ONMUIINTE BBIUIPLIIIHYIO cTpareruio Ilerm.

4) Vraxkurte 3HaueHume S, IPU KOTOpOoM y BaHU ecThb BBIUTPBIIII-
Hasg CcTpaTerus, I[IO3BOJIAIONIAS €My BBIUTPATH IIEPBBIM WK
BTOPBIM XOmoM Iipu Jiob6oii urpe Ilerm, omHako y BaHu Her
cTpaTerum, KOTOpas MO3BOJIUT €My TapaHTUPOBAHHO BBLIUTPATH
mepBeIM XomoM. A yKasaHHOTO 3HAUEHUSA S ONHUIIUTE BbI-
urpelmiayo crpareruito Bamm. IloctpoiiTe mepeBo Bcex mnap-
THI, BOBMOYKHBIX TPU 3TOH BBIUTPBINIHOU cTparermnu Baxwu.

§ 12
Bba3a paHHbIX Kak mMmopesb
npegMeTHOM oGnacTu

12.1. OOwme npepcraBneHnn
00 MHpOpPMaALMOHHBbIX CUCTEMaX

Croco0HOCTh HAKAILIMBATh MHGOPMAIINIO U obecreunBaTh sPPeK-
TUBHBIA OOCTYH K HEHM SBJIAETCA CErofHs OIPEeIesIAuM (paxTopoM
PasBUTUA U MOAAEPIKAHUS MKU3HECIIOCOOHOCTH YeJIOBEUECKOI'o OOIIeCTBA.
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Maea 3. UHudpopmaunoHHoe mopenmposaHue

0 OO6bEMbI HAKOMJIEHHbLIX YEJIOBEYECTBOM [AaHHbIX HEYK/IOHHO pacTyT.
B 2011 rogy obwmii MMpoBON OOLEM CreHepMpPOBaHHbLIX Yen0BEYeCT-
BOM [OaHHbIXx cocTtaBun 6onee 1,8 3ettabant (1,8 TpnH 0anT). CTONb-
KO Xe «BecaT» 200 MnH agByxyacoBbiX GuUIbLMOB B (opmaTe BbICOKOMN
YETKOCTM, KOTOPblE MOXHO MPOCMaTpMBaTb eXedHeBHO 6e3 nepepbiBa
B TeyeHun 47 mnH net. Oxugaercs, 4TO KOJSIMYECTBO [AaHHbIX Ha nna-
HeTe OydeT Kak MWHMMYM yABamBaTbCs KaxAble ABa roga BrOoTb OO
2020 ropa. (Mo maTtepuanam xypHana «CynepkomnbtoTepbl», N2 1(17),
2014.)

PasBurne cpencTB BBIUNCIUTEILHON TEXHUKN W WHMOPMAIIMOHHBIX
TeXHOJOTUN OTKPBLIO HOBBIE CIIOCOOBI XPaHEHWUs, IIPeNCTaBJICHUSA U
nmoucKa wmH(oOpManuu, cJejiaB BO3MOMKHBIM CO3JaHVWEe WHQOPMAI[MOH-
HBIX CHCTEM, O0EeCIIeuMBAIOIINX IIPAKTUUYECKN MTI'HOBEHHOE IOJIyUYeHUe
KaKIBIM TpeOyeMoil eMy uMH(GOPMAIMU B TOM WU MHOW IIPEIMETHOM
obsactu (yactu peasibHOro Mmpa). lleHTpasibHOU UYACThHIO JIOOOW WH-
dopMaInMOHHON CHUCTEMBI ABJAETCSA 0aza JaHHBIX.

0 Ba3a paHHbix (B[]) — COBOKYMHOCTb OAHHbIX, OPraHN30BaHHbIX MO Onpe-
OEeNnEHHbIM NpaBuiaM, oTpaxalollas COCTOSHME OObEKTOB UM UX OTHOLUe-
HUA B HEKOTOPOW NpeaMeTHoOW obnacTu (TpaHcnopT, MeauumHa, obpa-
30BaHMe, NpaBo W T. A4.), npefHasHadeHHas oS XpaHeHUs BO BHELUHEN
namMsaT KOMMbOTEPA U MOCTOAHHOIO MPUMEHEHUS.
UHdopmaumoHHas cuctema — 3TO COBOKYMHOCTb coAepXalenca B
6a3ax AaHHbIX MHPopMauum 1 obecrneymBarowmx eé€ ob6paboTky MHPOP-
MaLMOHHBIX TEXHOMOMUIA U TexHu4yeckux cpeactsl).

B mHame Bpema wuHMOPMAIIMOHHBIE CHUCTEMBI HaXONAT IIUPOKOE
OpUMEHEHVE B ITPOU3BOIACTBEHHOM, MapKETHWHTOBOI, (DMHAHCOBOM, Ka-
IPOBOM M MHOTUX APYrux cdepax neATeIbHOCTH.

IIpumepavu mHGOPMAIIMOHHBIX cucTeM (puc. 3.22), HOCTYIIHBIMU
KasKJOMYy IIOJIb30BaTeJi0, B TOM UYHCJIEe W C IIOMOIIbIO MOOHJIBHBIX
YCTPOMCTB, SIBJISIOTCS:

* nH(GOPMAIMOHHbBIE CUCTEMBI, 00eCcIeYynBaIOIe BO3MOKHOCTH IIO-
JyYeHUsA CIPaBOYHOU MHMOPMAIMU O PACINCAHUU CAMOJIETOB, IIO-
€370B JaJIbHEro CJIeNOBAaHUSA, JIEKTPUUEK U aBTOOYCOB, a TaKiKe
MOKYIIKY »KeJIe3HONOPOKHBIX 1 aBUAOUJIETOB;

* yH(MOPMAIIMOHHBIE CHUCTEMBI, IIO3BOJIAIOIINE Y3HATh HaJIUYUE
U IleHbl Ha MeJAWKAMEHTHI B alTeKaX, MecTa B OTeJdX TIopoja
(peruona) u ap.;

1) Bakom Poccuiickoit @enepanuu «O6 mHGOpMaNuM, THOOPMAIMOHHBIX TEXHOJO-
ruAaxX W O 3aIuTe WHOOPMAIUU>».
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Basa paHHbIX Kak MoAesib NnpeagMeTHOn obnacTu

° pasHooOpasHble MOMCKOBO-MH(pOPMAIMOHHBIEe KapTorpaduueckue
CIIYKOBI;

® opTaJibl, coAep:kaliue MHMOPMAI[MI0 HOPMATHBHO-IPABOBOTO Xa-
pakTepa u map.

Y3HanTe, onsg 4ero npegHasHayeHbl MHGOPMAaUMOHHbLIE CUCTEMbI, Npea- @
CTaB/lIeHHble Ha puUCyHKe 3.22.
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Puc. 3.22. Ilpumeps! nHGOPMAIMOHHBIX CHUCTEM

12.2. NMpepmeTHaa o6GnacTtb U eé MmopenupoBaHue

IIpegmernass o6acTs — 9TO YaCTh peajJbHOTO MUPA, PacCMaTpPH-
BaeMas B paMKaxX OIIPeIeJIEHHON meATelbHOCTHU. Hampumep, MOMKHO
paccMaTpuBaTh TaKMe OpeaMeTHbIe o0jacTu, Kak ITKoJa, OMOJIMoTeKa,
MOJIMKJNHNKA, KUHOTeaTpP, CKJIAL U T. 1.

B mpeameTHOII 06JacTM MOKHO BBIAEJIUTh HEKOTOPBbIE OO0OBEKTHI
(KkJacchl 00beKTOB) U 3a)MKCUPOBATh UX CBOICTBa (aTpubyTHI).

OObekT npegMeTHOM o6nactu — 3T0 ¢akT, NMLUo, CoObITUe, MPeaMeT, 0
0 KOTOPOM MOryT OblTb COOpaHbl AaHHbIE.

NuadopMmannoHHbIlI O0BEKT WJIM CYIIHOCTH — 9TO OIIMCaHNe He-
KOTOpPOTO KJacca peajbHBIX O0BEKTOB B BHUEe COBOKYIHOCTH CBOWCTB.
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0 CylwHOCTb npegMeTHoW obflactu — 9TO KhnacC OObEeKTOB MNpeaMeTHOMN
ob6nacTu; No CyTW, 9TO COBOKYMHOCTb OAHOTUMHbLIX OOBLEKTOB.

IIpumepaMu O0OOBEKTOB (C TOUKU 3PEHUA BHEIIHEro MUpa) WU
cyiHocTeit (¢ Touku 3peuusda BJl) ABAAOTCS YUeHHK, KJacc, KaOWHeT,
Bpemsa 3auATuii u T. g. Cymaocts Y HEHUK mosxeT OBITH IpeacTaBJie-
Ha B BJl ¢ momoIpo ciaeayoIiux aTpuOyTOB: HOMEpP JHUUYHOrO mAeJa,
dbamMuinsa, UM, OTUECTBO, TOJ POKIAECHUA. ITO MOYKHO 3amlKUCATh TakK:

VUEHUK (HOMEP JINUHOT'O IEJIA, ®AMUINSA, UMSI,
OTYECTBO, I'Oll POKIEHUS).

Mexnoy oOBeKTaMu, a CJIeIOBaTeIbHO, W Me:KIY COOTBETCTBYIO-
MUMH UM CYIIHOCTAMU MOTYT CYII[eCTBOBATH CBS3U OJHOTO U3 CJIe-
OYIOIIUX THUIIOB:

«OoWH K omHOMY» (ob6o3mauaercs 1 : 1);

«OOWH KO MHOTHM» (0o6o3mauaercsa 1 : M);

«MHOTHE K omHOMYy» (0oOo3mauaercsa M : 1);

«MHOTHE KO MHOTUM» (o0o3mauaercsa M : M).

CBasp 1:1 wumMeer MecTO, KOTZa OLHOMY 3SK3EMILJISAPY OIHOM
CYIIIHOCTH COOTBETCTBYET OAWH SK3eMILIAP APYrou cyimHoctu. Taxas
CBSA3b MOMKET OBITh yCTaHOBJeHa Me:kay cyinHoctamu BBIIITYCKHUK
IIKOJIbI 1 ATTECTAT: KaKAbIli BBIMTYCKHUK IITKOJIBI IIOJyYaeT aT-
TecTaT O cpemHeM OOpa30OBaHUUM UM KaKIBIM aTTecTaT NPUHAAJIEIKUT
OTHOMY BBITYCKHUKY.

Ceasp 1: M wumeer MecTO, KOTJa OJHOMY BK3EMILIAPY OIHOU
CYIIITHOCTHA MOJKET COOTBETCTBOBATh HECKOJBbKO 5K3EeMILISPOB IPYTroit
cymiHocTu. Hampmumep, y MaTepu MOKeT OBITh HECKOJIBKO OeTeii; B
OTHOM KHHOTeaTpe MOKeT ObITh HECKOJIbKO 3aJI0B; B OAHOM KJacce,
KaK IIPaBUJIO, MHOXKECTBO YUEHHUKOB.

Cesase M : 1 saBisieTcsa IPOTHUBOMOJOMKHON K cBAsu 1 : M; oma
nMeeT MeCTO, KOrJa HEeCKOJbKHM DJK3eMILIAPAaM OIHOUN CYIIHOCTH CO-
OTBETCTBYET OIUH DK3EeMILIAP APYrou cyimHocTr. Hampumep, HECKOJb-
KO YYEHMKOB ydyaTcs B OJHOM KJacce.

Casp M : M mmeeT MecTO, KOTa HECKOJbBKUM 95K3eMILIApPaM OJ-
HOM CYIIIHOCTH COOTBETCTBYET HECKOJILKO 5K3eMILISIPOB IPYTOil CYII[-
"HocTu. Hampummep, MHOrue ydYeHMKH [OJYYalOT MHOTO PA3HBIX OIle-
HOK; KaiKAbIA yumnTesb, Ipemojamoinuii B 11 KJacce, o0yuaeT MHOTHX
yuammuxcs, a Kaablii yuamuiica 11 xjacca oO0ydaeTcsa y HECKOJIbBKHUX
yuuTesgeii; OfUH aBTOP MOMKET HaIncaThb HECKOJbKO KHUT, U, B TO Ke
BpeMsd, OfHa KHUTa MOMKEeT ObITh HAMKMCaHAa HECKOJbKUMU aBTOPaMMU.
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CyIIecTBYIOT CBA3U, KOTOPBIMHU KAMKIBIN 5K3eMILISAP OTHOM CYIII-
HOCTU 00s3aTeJbHO CBA3AH C OJHUM WJIU HECKOJbKUMU 9K3eMILISIpaMU
apyroi cymiaoctu. Hampumep, cBasp mexkay cyminoctamMu KJIACC u
YYEHUEK TakoBa, UTO KasKIBLIA YUEHUK NPUHAMLJIECKUT K OIpPemeseH-
HOMY KJIacCy, W KaKIbIil KJacC COCTOUT U3 OMNPENEJEHHONU TI'DPYIIbI
YVU4eHUKOB. BO3MOJKHBI CBS3U, HPU KOTOPBIX KaKIBIH 5K3EMILISAP OI-
HOM CYIITHOCTU He 00s3aTeJbHO CBSA3AaH XOTA Obl C OJHUM SK3€MILIA-
POM APYTO¥ CYIITHOCTH.

s cosmanmsa BJl HeoOxommmo, IIPesKie BCEro, MOCTPOUTH MO-
IeJb e€ mpeaMeTHOII 00JiacTH, ONpPeNeJnB, MaHHBIE O KaKUX OO0BEeK-
Tax OyAyT B Hell XPaHUThCA U KaKMe CBA3U MEXIY S9TUMU JaHHBIMUI
HEeO0O0XOIMMO YYECTb.

Mopenb npegMeTHor o6nactu, BKAYaloWyld B cebs CYWHOCTU, WX 0
aTpubyTbl U CBA3M MeXAY CYLLUHOCTAMM Ha3blBalOT MOAESbIO «CYLLHOCTb—
cBa3b», unn ER-mopenbio (OoT aurn. Entity—Relationship — CyuwHOCTb—
CB$I3b).

Has Gonbliteii HATJAATHOCTU TIPU CO3MAHUU MOJEJIeH «CYIITHOCTb—
CBSI3b» IIOJIL3YIOTCSA YCJIOBHBIMU TpPapUUeCKUMU O0O03HAUEHUSAMM’: CYIII-
HOCTH M300pa’KarloTcs B BUIAE NPAMOYTOJbLHUKOB, aTPUOYTHI — B BUE
9JIIUIICOB, CBA3U — B BHUJE POMOOB.

ITocTpoum MOENIb «CYHIHOCTH—CBA3L» IJA IIPEIMETHON obJiacTu
«ABuamepeséTel», B KoTopoii paccmorpuM aBe cyimuHocTu: ITACCA-
KNP u BUJIET (puc. 3.23).

o
1 1
MACCAXWNP --- BWIET

w@@

Bpemsi

Puc. 3.23. Mogenb «CYIIHOCTb—CBS3b» IIpPeAMETHOI obJsiactu «ABua-
IepeJIEThI»
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Kaxxapiii maccasxkup, coduparoiuiicsa JeTeTh, HampuMmep, B Ilapmx,
umeerT Omiaer. [[ByX OAMHAKOBBIX OMJIETOB, KAK M ABYX OAUHAKOBBIX
naccaxupoB, He cyiectByeT. CymmHocts ITACCAMKUP B maHHOII MO-
nenm Xapakrtepusyercs cBoicrBamMu: PAMUIINA, UMA u HOKY-
MEHT, yrzocTroBepsoIni JUYHOCTL. ATpubyThl cyiuaoctu BUJIET —
PEVIC, TATA, BPEMd, PAl, MECTO u HOMEP BUJIETA. Mexay
cymuoctamu [TACCAKUP u BUJIET cymiectByer cBsasdb Mmeer. ITo
CBfA3L «OAUWH K OJHOMY»; COOTBETCTBYIOIME O0O3HAUEHUS HAXOMSATCS
HaJ JUHUAMUA CBA3U BO3JIe IIPAMOYTOJBHUKOB CYIITHOCTEH. JdTa CBA3b
ABJAeTCA 00A3aTeJbHOI (CIJIOIIHAA JUHUA Ha CXeMe) IJis CYITHOCTH
ITACCAKUP (mnsa Toro 4ToObI OBITH IMaCCAKUPOM, UEJOBEK MOJIKEH
uMeTh OujaeT) WM HeoOa3aTeJabHOU (MYHKTHUPHAS JUHHUSA Ha cCXeMme) IJIsd
cymaoctu BUJIET, mocKosbKy He Bce OMJIeTHI Ha peiic MOTYT OBITH
IPOJAHEI.

12.3. NMpeancraBneHue o MmoAaenax AOaHHbIX

0 Mopenb paHHbIX — 3TO COBOKYMHOCTb CTPYKTYP OaHHbIX W onepaumi
nx 06paboTku.

C moMoOIIbI0 MOJAENW MaHHBIX MOTYT OBITH IIPEACTABJIEHBI CYIITHO-
CTM ¥ B3aWMOCBA3U MEXKJIYy HUMHU. BBIZEJIAI0OT TPU OCHOBHBIX THUIIA
MozeJ el NaHHBIX: MePapXUUYECKYI0, CETeBYIO U PEeJANMNOHHYIO.

HNepapxuueckas MoOAesib MaHHBIX OIIpPEJeJsieT OPraHu3alluio JaH-
HBIX 00 0oO0BeKTax B BHUJEe OepeBa. B mepapxXmuecKodl Moaeau mTaH-
HBIX Y KasKIOro oObEeKTa eCThb TOJBbKO OAUH O0BEKT BBICIIIEro yPOBHS,
KOTOPOMY OH IOAYMHEH (POAUTENbCKUI), U MOYKET OBITb HECKOJIBKO
HOAUYMHEHHBIX 00BEKTOB (IIOTOMKOB). VICKJIOUEHWE COCTABJISAET TOJb-
KO HAWBBICIINI II0 MepapXuum O0BEKT — Yy HEro HeT POAUTETHCKOTO
o0beKkTa. B mepapxmueckoii MoAeaN MAHHBIX KaKIbIH DPOSUTEIbCKUMN
00bEeKT B COBOKYHHOCTU C MOJUYMHEHHBIMH OOBEKTaMHu (IIOTOMKAMMN)
MOYKHO paccMaTpuBaTh KaK OTJeJbHOE epeBO.

IIpumep wmepapxuuecKoOil OpraHWM3aNIUU AAaHHBIX INIPEICTaBJEeH Ha
pucyuke 3.24. Uupopmamua Bl «IIIxoma» cTpyKTypupoBaHa B BUIE
nepapxXmuYecKUX AePeBbeB, KOJMUYECTBO KOTOPBIX PABHO KOJUUYECTBY
nonpasaenesun (HAYAJIBHAST IITKOJIA, OCHOBHASA IITKOJIA,
CTAPIITAA IIIKOJIA). Ha mnepBoM ypoBHe HaXOOUTCA CYIITHOCTH
IIOAPABIEJIEHVE (HOMEP, HASBAHUE, PYKOBOIMUTEJIB). Cyrii-
HOocTH BTOpOoro ypoBHa — KJIACCHI (KOO KJIACCA, KJIACCHBIN
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PYKOBOIIUTEJIb), cymHocTH Tperbero ypoBHa — YUYEHUKUAU
(JIMYHOE NEJIO, ®PAMUJINS). IloguépkuBanmeM BbIIEJIEH aTpuOyT,
KOTODPBIA OJZHO3HAYHO OIIPeNessaeT Ka'KJIbIH DK3EeMILJIAD CYI[HOCTH.

NOAPA3OENNEHVNE (HOMEP, HASBBAHUE, PYKOBOAUTEJIb)

3
Crapuias wkona
Pycuna U.W.

KJTIACC (KO KJIACCA, KJ1. PYKOBOJAUTEJIb)

10A 106 11 11

Knsazes U.C. Bonpapesa H.H. KoposkuH C.C. JoHuosa M.A.

YHEHUK (JIUYHOE AENIO, DAMUNIINSA)

K-17 -1 -1
Kynukos M. KyHuubiHa A. KypbartoBa B.

~
co
A~
©

Puc. 3.24. Ilpumep mepapXMWUYeCKON OPraHu3alui JaHHBIX

Oasi 06paboTKM MaHHBIX B HMEPAPXUUYECKON MOAEeNU MaHHBIX WC-
MOJIb3yeTCsA CJeAYIONUi Habop KOMAHI:

°* HaWiTH yKasaHHoe aepeBo (Hampumep, Aepeso 1);

® TepelTH OT OAHOTO JAepeBa K Apyromy (Hampumep, oT aepeBa 11A
K mepeBy 10A);

® TepeiiTl OT POAUTEIHLCKOTO O00BEeKTa K OO0BEKTY-TIOTOMKY BHYTPHU
nepeBa (mampumep, oT oobexTa 11A K o0berTy K-18);

® mepeiiTi OT OOHOTO O0BEeKTa K JPYromMy B IIOPSAKE, IPeryCcMO-
TPEHHOM HepapXmW4yecKo CTPYKTypol (Hampumep, oT obbeKTa 9A
K 00BberTy 10A);

® BCTABUTHb HOBBINI 00BEKT B YKa3aHHOM MECTE;

® yOAJIUTh TEKYIuil O0BbEeKT W AD.

Mogens maHHBIX [JOJIPKHA o00ecIeuMBaTh I[EJIOCTHOCTh MJAHHBIX,
WHaYe TOBOPA, B IPEACTABIEHHBIX C €€ ITOMOIINBIO JAHHBIX HE JOJIMK-
HO ObITh HmpoTmBOpeumii. CBOMCTBO I€JIOCTHOCTU IOJIMKHO COXPAHSATHCS
Ipu JIOOBIX AEMCTBUAX C JaHHBIMU.

OcHOBHOE TpaBUJIO0 OOecmedeHUA I€JOCTHOCTA B HepPapXUUECKOM
MOJeJI MaHHBIX COCTOWUT B TOM, UTO HU OJWH MOAUYMHEHHBIN OO0BEKT
(IOTOMOK) He MOKeT CYIIIeCTBOBATH 0e3 POAUTENHLCKOTO O0BeKTa, 3a
HUCKJIIOUEHEM OJHOT'O OCHOBHOTO POAMTEJIBCKOTO O0BEKTa.
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ITpu sHaumTesbHOM KoOJIMUeCcTBe NaHHBIX B BJl, IMOCTPOEHHBIX IIO
nepapxXnuuecKol MOJeJM, IMOMCK HYsKHBIX HAaHHBIX MOYKET 3aHSITh MHO-
ro Bpemenu. Hampumep, momck ¢paiisa, comepskalero onpeneaeéHHbINA
dparMeHT TeKcTa, HAa BCEX KECTKUX AUCKAX IIEPCOHAJIBHOTO KOMIIBIO-
Tepa MOXKeT AJUTHCA HEeCKOJbKO MHUHYT.

@ B WHTepHeTe nopobHbIA mouck OyaeT OANMNTbCA MakCUMYM HECKOJIbKO
CekyHo, npu aToM OyayT obpaboTaHbl 3HAYUTENLHO OO0nNblUME OOLEMBI
OaHHbIX.

MocTtapanTecb BCMOMHUTbL, 32 CYET Yero Tak ObICTPO MPOWUCXOAUT MO-
nck B MHTepHeTe. Kak 3TO cBfI3aHO C uMHAEKcaumen aaHHbIX? Mcnonb-
3ylOTCA NN aHaNnornyHble BO3MOXHOCTU B COBPEMEHHbIX OnepaumoHHbIX
cuctemax?

HepapxuyecKyo MOAENb JAHHBIX YAOOHO MCIOJIB30BATH AJA TIPEH-
MEeTHOII 00JacTu, OOBEeKTHI KOTOPOW TaK:Ke HNMEIT MeXAYy Cco00i
nepapxXxmuecKyio 3aBUCUMOCTh. [[Jjia mpeameTHO# obOjacTy, B KOTOPOM
00BEeKTHBI CBA3AHBI MEXKAY C000i 0oJjiee CJIOKHOUM 3aBUCUMOCTBIO, UeM
uepapxmus, MOKeT OBITh MCIIOJIL30BaHA CeTeBas MOeIb TAHHBIX.

CereBasi CTPYKTypa MAHHBIX IIpeAyCcMaTpPUBAET, UTO y KaKIOTO
00'beKTa MOXKEeT ObITh KaK HECKOJbKO O0'bEeKTOB-TIOTOMKOB, TaK U He-
CKOJIBKO POIUTENHLCKUX 00BbeKTOB. IIpuMep cBssell MexIy OO0beKTaMu
OpU HCIIOJB30BAHUM CETEBOM MOEJIMN NaHHBIX N300paskeH Ha PUCYH-
ke 3.25.

Jas1 00pabOTKM MaHHBIX B CETEBOM MOMENN NAHHBIX HCIIOJL3YIOTCS
KOMAaH/bI:

® HAWTKH YKas3saHHBIA O0OBEKT CpeIy OSHOTUIHBIX O0BEKTOB, HAIIPU-
Mep 00BeKT ¢ maHHBIMU 00 yuenuke Kyuepermxo M.;

YHEHUK (JUYHOE OENO, PAMUNINA, KO, KITACCA)

n-21 K-62 K-19 b-37
Jlanun I, Kyp6aTtoBa A. Papyrnna U. KyyepeHko M.
9A 116 11A 10A
B-1 B-2 B-1
TapmuH C.B. MakeeB A.J1. JlykoB O.T.
Backet6on Ber Boneiibon

CEKUMA (LUNDP, TPEHEP, BUA, CMNOPTA)

Puc. 3.25. CereBas cTpyKTypa JaHHBIX
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® IepefiTé OT POAUTEIBCKOTO0 O0BEeKTa K IIePBOMY IIOTOMKY, MCIIOJb-
3ysl ONpeJesIEHHYI0 CBS3b;

® mepeiTH OT 00BEKTA-IIOTOMKA K POAUTEIHCKOMY OOBEKTY, MCIIOJNb-

3ysd OIPeneéHHYIO CBA3b;

BCTABUTHb HOBBINI 00BEKT B YKa3aHHOM MECTe;

YOAJIUTh TEKYINMUiNl O0BEeKT;

HN3MEHUTL OO'BEKT;

BKJIIOUUTH OOBEKT B ONPENeEHHYIO CBS3b;

pasopBaTh CBS3b U IP.

Hcnonb3oBaHme ceTeBOl MOAENU TaHHBIX OCJOKHSETCS IIPU 3HAa-
YUTEJbHOM YBEJNUYEHUU KOJHNUYEeCTBAa OOBEKTOB IIPEIMETHOI objacTu
W YCJIOXKHEHUU CBs3ed MEKIy HUMH.

OCHOBOI CTPYKTYPBI PEIAIMOHHON MOJENU TAHHBIX sABJAETCSI Tao-
JUIla, KakJas CTPOKA KOTOPOM COAEP:KUT HAOOp 3HaUYeHUil CBOMCTB
OJHOr0 M3 O0BEeKTOB MIPEeAMEeTHOIN 00JacTy, a KakAbIi CTOJIOeI] — Ha-
0Op 3HAUEHUI OIIpemeEHHOTO CBOMCTBA OOBLEKTOB IPeIMEeTHOII 00Jia-
ctu. Tabaumna pensamuonHoit Bl cocToUT M3 3JIEMEHTOB OHPENeTEHHBIX
MHOKECTB, UYTO II0O3BOJIAET MOJis OOpPabOTKM [OAaHHBIX STOM TaOJIUIIbI
HMCIIOJIL30BATh OIlepanuy HajJd MHOYKeCTBAMWU.

Oprap ®pavk Kopp (1923-2003) — 6puTaHCKUIA yyé-
HbIli, BHECLUNIA CYLLECTBEHHbLIM BKMag BO MHoOrve o6-
nactm wuHdpopmatuku. Kopn saBngeTcsa cosgarenem
pPensuMoHHON MOOEeNN AaHHbIX U OCHOBOMOJIOXHUKOM
Teopun pensumoHHbix B. Martematuk no obpasoBa-
HUIO, OH BBEN B Teopuio B[l maremartnyeckmin nopa-
X0, OCHOBbIBAIOLIMACS Ha TEOPUU MHOXECTB.

IlenoctHOCTL!) B pENANMOHHON MOJENIH NAHHBIX 00ecIedynBaeTCs
CcOOJIIOIeHEM ABYX IIPUHIIUIIOB:

1) o6a3aTesbHAsI BO3MOIKHOCTD HUIAEHTUPUKAIIUU OO0BeKTa (9K3eM-
IJsApa CYIIHOCTH) 3a CUYET YHHKAJBLHOCTH HaOOpa 3HAUYEHUHN ero
CBOMCTB, YKa3aHHBIX B CTPOKE PEIAIIMOHHON TaOJIMIIbI;

2) obsi3aTesbHAsA KOPPEKTHOCTH CBsI3ell MeKAy TaOJHUIlaMU.

B coorBercTBHU C MOZenbi0 OaHHBIX, Jiekaleii B ocHoBe BJI,
pasinyaT mepapxudyecKue, cereBble u penasaruonHbie BIl. Ilocnenuume
MBI paccMoOTpuM 0OoJjiee TOAPOOHO.

1) Bosee moapo6GHO 3TOT BOMPOC GyAeT PACKPBIT B cleAylollleM Iaparpade.
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12.4. PenqunoHHble 0a3bl AaHHbIX

Wrak, oCHOBHBIM O0BEKTOM peiAanuonuoir BIl aBaserca rTabJiuiia.
Kaxxknaa rmakasa tabiuila, HasbiBaeMas PeJIAINMOHHON Ta0auUIleldl WJIN
OTHOIIIeHWEeM, 00JiaZjaeT CJIEeIYIOINIMMU CBOMCTBAMU:

® Bce CTOJIOIBI B TabJIMIle OSHOPOAHBIE, T. €. BCE 9JIEMEHTHI B OJHOM
CcTOJIOIle MMEIOT ONWHAKOBBIA THUII XM MaKCHUMAaJbHO [TOIIYCTHUMBIH
pasmep;

®* KasKIbIl CcTOJIOeI MMeeT YHUKAJbHOE KM,

® OIMHAKOBBIE CTPOKU B TabJUIlE OTCYTCTBYIOT;

°* MOPSOOK CJeJOBaHHNS CTPOK UM CTOJIOIIOB B TaOJIHIle He MMeeT 3Ha-

YeHUs.

OCHOBHBIMHU CTPYKTYPHBIMHU 3JIEMEHTAMU PEeJISIIMOHHON TaOJIUIILI
ABJSIOTCA IoJie m 3amuch (puc. 3.26).

Nms nonsa 11| Umsa nona 2| Mmsa nonsa 3 | Vima nonsa 4

Mone 3anucb
Puc. 3.26. OcuoBHBIE CTPYKTYPHBLIE DJIEMEHTHI PEJISAIMOHHON TaGJIUIIBI

ITose (cTosiGeIl PeNAIMOHHOM TaOJMUWITbI) — 3JeMeHTapHasd eIuHUIla
JIOTHUYECKOM OpraHm3aliy JaHHBIX, KOTOPAas COOTBETCTBYET KOHKPEeT-
HOMY aTpuOyTy CYIIHOCTH.

3amnuch (CTpoKa PEIANNOHHONM TAaOJUIIbI) — COBOKYIHOCTH JIOTHYE-
CKU CBABAaHHBIX II0JIell, COOTBETCTBYIOIIad KOHKPETHOMY 9K3eMILIAPY
cymiaoctu. Hampumep, mHpOpMAanusa O KPYHOHEHININX 03€épax Mupa B
BUEe PeNANNOHHON TabJuIIbI IIpeAcTaBjeHa Ha pucyHke 3.27.

JJiss HarJIASHOCTH TPEACTABJIEHUS CBA3ell MeXKIy TabJuiaMu Iie-
PexXonAT K IIPeACTaBJIEHUIO CTPYKTYP TAOJHUIl, YKasbIBasg TOJBKO HMe-
Ha MOJIei:

HASBAHHUE TABJINIbI
M II0JIA 1
M IIOJISA 2
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Ha3BaHue MaTepm( Makc. rny6m-|a, M nnou.lanb, TbIC. KB. KM
Bankan Espasus 1620 31,5
bonblwoe HesosnbHMYbe  |CeepHas Amepuka 150 28,6
lypoH CeBepHas Avepuka 228 50,6
apaHep AscTpanusa 8 47
XeHeBckoe Espasuns 310 0,5
Mapakan6o HOxHas Amepuka 250 16,3
MépTBoe mope EBpasusa 356 1
OHexckoe EBpasuns 110 9,6
OHTapuo CesepHas Amepuika 237 19,5
Pynonbd Adppuka 73 8,6
TaHraHbuka Adpuka 1435 32,9
Yyackoe EBpasus 14 3,5

t t t
Tekct | TekcT | | Ynucno | Yucno

| Twvinbl gaHHbIX |

Puc. 3.27. Ta6auma pensamuonuoin BT

Hampumep, cTpyKTypa TabJUIlbl, IIPEACTABJIEHHON HAa PHUCYHKEe
3.27, OymeT uMMeTh BUL:

KPYIIHEUWIIVE O3EPA
HABBAHUE
MATEPUK
MAKCUMAJIbHAS TJIYBUHA
ILJIOIITA D

MepBuYHbIA KIMIOY (MOEHTUOUNKATOP) PENALUMOHHON Tabnuubl — 3TO MNone
WA COBOKYMHOCTb MOJIEN, KOTOpble OOHO3HAYHO OMNpPenensdoT Kaaylo
CTpPOKY (3anucbk) B Tabnuue.

OcHOBHBIE CBOICTBa MEPBUYHOTO KJIIOYA:

1) ogHo3HauHaA uUAeHTU(PUKAINA 3anucu (3alnch MOJKHA OSHO3HAU-
HO OUpeeasATbCA 3HaUYeHWEeM KJII0Ya);

2) orcyrcTBue u30BITOUHOCTU (yIajieHUe JIIO0OTO IIOJIS IIePBUYHOTO
KJI0Ua TPUBEAET K HAPYIIEHUWIO CBOWCTBA ONHO3HAYHOMN UIEHTU-
dukamum 3anucm).
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Kirou, cocrodAmuii M3 OSHOIO IIOJIA, HA3BIBAETCA MHPOCTHIM KJIIO-
yoM (KJIOUEeBLIM I1oJeM). KU HasbIBaeTCsi COCTABHBIM, €CJIU OH
BKJIIOUaeT B cebs HECKOJbKO ITOJeli.

B rab6smumne BJl, npexacraBieHHOII Ha pucyHke 3.27, B KaudecrT-
Be KJIIOUEBOTO MOJKHO HcHoJib3oBaTh nmoje HA3SBAHWE: sHauenusa B
STOM IIOJIE SIBJSIIOTCSI YHUKAJBHBIMHU IJIS KAKJOM B3aIllCH, IIOTOMY YTO
KPYIIHBIX 03€p C ONWHAKOBBIMU HA3BAHUSAMM HE CYIIECTBYET.

Ilia XpaHeHWA JTaHHBIX O CYIIHOCTAX HEKOTOPOH NpeaMeTHOI
00JIaCTH MOJKET WCIIOJb30BATHCS HECKOJIBKO CBSI3AHHBIX MEMKIY CO-
6oii Tabaurn. CBA3b MeEKAY TaOJUIlaMM YCTAHABJIMBAETCS C IIOMOIIBIO
KJIIOUEBBIX ITOJIEH.

MosKHO cBs3aTh OBE PEIAIMOHHBIE TAOJJUIIBI, €CJOH KJY OTHOMI
CBA3LIBAEMOI TabJHIIbl BBECTH B COCTaB KJIIOUA APYroil TaOIMIIbI
(BO3MOIKHO cOBIIajieHMe KJioueil). KioueBoe moJie OmHOI CBS3LIBA-
eMOil TabJHuIIbI MOYKHO BBECTH B CTPYKTYPY APYroM TaOIUI(bI, HIPU
5TOM OHO yoKe He OyJeT KJIIOUEBLIM; TAKOe II0Jie HAa3bIBAeTCSA BHEII-
HUM KJIIOUYOM.

0 Mexnay Tabnuuamm A n B ycTaHOBMEHa CBA3b «OOUH K OOHOMY», eCnu
Kaxkpgaa 3anucb B Tadbnmue A MOXeT MMeTb He 6bonee oOHOW CBA3aH-
HOW C Hel 3anucm B Tabnuue B, n HaobopoT — Kaxaash 3anncb B
Tabnnue B MoXeT umMeTb He 6onee oaHOW CBA3AHHOWM C HEel 3anucu
B Tabnuue A.
Ces3b Mexay Tabnmuamu MMeeT TUM «OAMH K OAHOMY», eC/iM OHa ycTa-
HOBJIEHA MO COBMaJAMLMM MEPBUYHBLIM KJllOHaM.

Ta6nunsr YUYEHUK u YUEBHBIN I'OJl cBA3aHLI IO TUIY <«OJHUH
K ommomy» (puc. 3.28). B asTom ciayduyae mMeeT MECTO COBIIaJeHIE

KJIIOUen.
YUYEHNK YUYEBHbIN oA MOOLWPEHNE

Homep nuyHoro gena 11 Homep nuuHoro gena L PesynbTar
damunus Mpeamer 1 CpegHuii 6ann
s Mpeomer 2
OT4yecTBO Mpegmet 3
[ata poxgeHus
Knacc PesynbtaT

Puc. 3.28. Ilpumep cBsaseil «OOWH K OSHOMY» M «OAWUH KO MHOTUM» MEMKIY

TabIuIaMmu
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Mexnay Tabnuuamm A U B ycTaHOBMEeHa CBA3b «OAUH KO MHOMMM», €Ciun 0
Kaxgaa 3anucb B Tabnuue A MoXeT ObiTb CBA3aHa C HECKONbKMMWU 3a-
nucamm Tabnuubl B, HO Kaxpgas 3anucb B Tabnuue B He MoXeT ObiTb
cBga3aHa 6onee 4yemM C OOHOI 3anucbio Tabnuupbl A.

Me:xay tabaunamu IIOOIIIPEHUE u VUYEBHBIM T'OJl cBasb
«OAVH KO MHOTUM». B 3TOM ciiyyae KJIOUYeBOe II0JIe OTHOII CBs3bIBae-
moit Tabauiel (IIOOIIIPEHUWE) BBemeHO B CTPYKTYPY APYTOM TAOJIHUITHI
(YYEBHBIN I'OJl) Tak, 9TO TaM OHO y)Xe He ABJIAETCH KJOUEeBBIM U
paccMaTpuBaeTcs KaK BHEIITHUM KJIIOU. B paMKax 3To# cBA3u TabOJm-
1a, cojepskaliasd IEePBUUYHBINA KJIIOY, CUMTAETCA TJIaBHOM, a Tabuauia,
comepsKaIasa BHENTHUN KJIOY, CUUTAETCA TOAUMHEHHON.

Mexny Tabnmuamm A 1 B ycTaHOBNEHa CBA3b «MHOIMME KO MHOMMM», 0
€CNN Kaxaon 3anucu Tabnuubl A MOXET COOTBETCTBOBATb HECKOJSIbKO
3anucen B Tabnuue B, n HaobopoT — Kaxaow 3anucu Tabnuubl B Mo-

XXET COOTBETCTBOBATb HECKOJIbKO 3anucei B Tabnuue A.

Taxkasa cBA3L Bcerga peaausyeTca C IIOMOIIBIO TPEeTheil CBA3YIOIIEeH
Tabauibl C. CBsA3L «MHOTHME KO MHOTHUM» IIPEACTaBJIsIET CO00M KOM-
OMHAIIMIO ABYX CBs3€l THUIIA «OOUH KO MHOTHM»: MEXKIY TaOauIiaMu
A u C u mexnay rtabaumnamu B u C.

Hampumep, cBasp, wmexay tadbaunamu YUYUTATEJIb u KHUTA
6as3nsl gaHHbIx BUBJIMOTEKA wmosxeT ObITH peajii30BaHa C IIOMOIIbIO
rabaunsr ABOHEMEHTD (puc. 3.29).

HYNTATEJb ABOHEMEHT KHUTA
1 1
Kop untatens Kop Bbigaumn Kop kHurn
damunus <—|_'\£ Kop yutaTtens M ABTOp
Nma Kog, kHurun HaseaHune
OT4ecTBO Jarta Bblgayu [on n3paHnsa
Anpec Jata Bo3Bpara 3anoroeas LeHa

tm w}

Puc. 3.29. Ilpumep cBsAsell «OAUH KO MHOTHMM» U «MHOTHE KO MHOTIHM»
MeKIy Tabauiamu

1) CamocroarenbHO YTOUHHUTE 3Ha4YeHM’e CJIOBa «aboOHEeMEeHT» B JOIIOJTHUTEJIbHBIX
HNCTOUHUKAX I/IH(I)OpMaHI/II/I.
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CAMOE I'JIABHOE

Basza gauubiX (BI]) — COBOKYHHOCTH [AAHHBIX, OPraHW30BaHHBIX
IO OIpenejEHHBIM MIpaBUJaM, OTPa’sKamwIllas COCTOSAHWE O0BEKTOB U
WX OTHOIIIEHWII B HEKOTOPOM IIpeAMEeTHOH o6JjacTu, IpemHasHaAUYeH-
HadA OJId XPaHEeH!s BO BHEIIHEH IaMATH KOMIIbIOTEPA W IIOCTOSIHHOI'O
IPUMEeHEeHNA.

NudopmaiimonHas cucTeMa — 3TO COBOKYIHOCTBH COAepKaleiicsa
B 0aszax mAHHBIX MHQMOPMAIUN K O0ECIIeUMBAIOIINX €€ 00pabOTKY WMH-
dopMaIMOHHBIX TEXHOJIOTUIl 1 TeXHUUYECKUX CPEACTB.

Mopgesb JaHHBIX — 3TO COBOKYIIHOCTH CTPYKTYP JAaHHBIX M OIepa-
ol X o0paboTKM. BRIZEIA0T TPM OCHOBHBIX THIIA MOJeJell JaHHBIX:
nepapxXnuuecKyo, CETEeBYI0 U PEeJAIHOHHYIO.

OcHOBHBIM 00BEKTOM penanuonuoli BIl aBaserca tabauiia, obJia-
maroIas CJAeNyIONIUMU CBOMCTBAMM: BCE CTOJIOIBLI B TAOJUIE OMHO-
poOAHBIE, T. €. BCE 3JEMEHTBI B OJHOM CTOJIOIe MMEIT OAMHAKOBBIN
TAII W MAKCHUMAaJIbHO JONYCTHUMBLIN pasMep; KasKAbI CTOJIOel] MMeeT
VHUKAJIbHOE HMs; OJMHAKOBBIE CTPOKM B TAOJHUIE OTCYTCTBYIOT; IIO-
PAOOK cJeqoBaHUsS CTPOK W CTOJIOIOB B TabJuIle HEe MMeeT 3HaUeHUd.

OCHOBHBIMU CTPYKTYPHBIMU 3JIeMEHTaMHU PeJAIIMOHHON TaOIUIIbI
ABJISIIOTCSA II0JIE W 3aIllNCh.

IlepBuunblii Kia0u (KJIOUYEBOE II0JIe, HACHTHU(MUKATOP) PeIAIMOH-
HOW TabJUIbI — 5TO I[0JEe NJINM COBOKYIIHOCTH IIOJIeli, KOTOPbIE O-
HO3HAYHO OIIPEIeJISIOT KaXIyI0 CTPOoKy (3ammch) B Tabauie. Kirou,
COCTOAINUIT M3 ONHOT'O II0JIsI, HA3bIBAETCA IIPOCTBIM KJouoM. Kirou
Ha3bIBAETCsA COCTABHBIM, €CJIM OH BKJIIOUAeT B ce0s HEeCKOJBLKO IIOJIeH.

Hia xpaHeHUsT OaHHBIX O CYITHOCTSAX HEKOTOPOW IIpeaMeTHOI
00JIaCTH MOJXKET WCIIOJIb30BATHCS HECKOJBbKO CBA3AHHBIX MEMXKIY CO-
6oii Tabauil. CBA3b MeXXKAY TaAOJUIIAMH YCTAaHABJIMBAETCS C IIOMOIIIBIO
KJIIOUEBBIX IIOJIeH.

Mesxny Tabaunamu A u B ycTaHOBJIEHA CBA3b «OAUH K OJHOMY»,
eciy Kakaas 3alunuch B Tabauile A MOXKeT MMeTh He 0ojiee OIHOMI
CBA3AHHOM C Hel sammcu B Tabaume B, m HaobopoT — Kaxkgas 3a-
nuch B Tabuauile B MoMKeT mMMeTh He 0oJiee OJHOM CBA3AHHOM C HeH
sanucu B Taodiuie A.

Me:xkay tabaumamum A m B yCcTaHOBJIEHA CBA3b «OAUH KO MHO-
TIM», €CJM Kakgas 3amluch B Tabiauie A MoKeT OBITH CBsA3aHa C
HECKOJbKUMHU 3alNCAMEK TabJauibl B, HO KayKgasd 3aluch B TabauIle
B He MosKeT OBITH CBA3aHa 0ojiee yeM C OJHOM 3alMCBhI0 TaOJAHIIBLI A.

Me:xay Tabaunmamu A um B ycTaHOBJeHAa CBS3b «MHOTHE KO MHO-
TMM», €CIM KaZOoi 3ammcu Tabaunbl A MOMET COOTBETCTBOBATH
HECKOJIbKO 3ammceil B Tabuauiie B, m HaoO00OpOT — KamKIOW 3amucu
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TabJauIbl B MOYKET COOTBETCTBOBATH HECKOJILKO 3alirceil B Tadauie A.
Taxasi cBA3L BCErJa peajnu3yeTcs C IIOMOIILI0O TPEThell CBA3YIOIIel
Tabauiibl C. CBA3L «MHOTHE KO MHOTUM» IIPEACTaBJIsIET COOOM KOM-
OMHAIIMIO ABYX CBsA3€ll THUIA «OLUH KO MHOTMM»: MEXIY TaOJuIlaMu
A u C u mexknay rtabaumamu B u C.

Mo:xHO cBA3aTh ABE PEIAINMOHHBLIE TAOJIUIbI, €CJIU KJIIU OMHON
CBSA3BIBAEMOU TaOJIMIBI BBECTH B COCTaB KJIOUa APYroil TabauIlbl (BO3-
MOKHO COBIIaJieHne KJjroueit). KiaioueBoe moJie ogHOII CBs3bIBA€MOM
TaOJIUIBI MOYKHO BBECTH B CTPYKTYPY APYroil TAOJUIbI, IPU STOM OHO
yiKe He OyIeT KJIIOUEBLIM; TaKoe II0Jieé HA3bIBAeTCs BHEIIHUM KJIIOUOM.

Bonpocbl n 3apaHua

1. [na yero Hy:KHO YIIOPSAOUYEHHOE XPaHeHWe MaHHBIX?

2. Yro Ttaxoe mH(popmarmoHHas cuctema? KakoBo OCHOBHOe HasHa-
yeHre WHGPOPMAIIMOHHBLIX cucTeM?

3. Imeere M BBl ONBIT MCIOJB30BAHUS KaAKMUX-IU00 MHOOpPMAIM-
OHHBIX cucrtem?

4. Yro rTaxoe 6asa manubix? Kak cBszaHbl MH(pOPMAIMOHHAS CHU-
cremMa m 0asa JAaHHBIX?

5. Uro Taxkoe mpeamMeTHas obJsiacThb? Kak mpeacTaBisioTCs 00BEKTHI
npeasMeTHOII o0jJacTH W WX CBOMCTBA B MH(POPMAIMOHHOM MOIe-
JU TIpeaMeTHOH objacTtu?

6. Uro Takoe cymHocTh? UTo Taxkoe skaeMILaAp cyinuaoctu? Ilpuse-
JUTEe IPHUMEpPHI.

7. UTo Ha3bIBAIOT MOJEJIbI0 «CYIIIHOCTb—CBSA3bL» ?

8. ITocTpoiiTe MOmEAb «CYIHOCTh—CBSA3b» MJIA IPEIMETHON o0JiacTu il
«KoHIIepTHBIA 3aJ».

9. HazoBuTe THIIBI CBA3EH MEMKIAy CYIIHOCTAMHN IIpeIMeTHOH o0Jia-
CTH.

10. OmpemenuTe THUII CBA3EH MEMKIAY CYIIHOCTSIMI:
1) KJIMEHT u SAKA3 B uHTepHeT-Marasume;
2) MAIIIMHA u YACTU MAIIIMHBI;
3) VUUTEJb u YYEHUK B mxkoJe;
4) KOMHATA u I'OCTb B oree;
5) TPAKIOAHWH u ITACIIOPT.
11. Yro Takoe Mmozesib AaHHBIX? [[1a yero oHa cosmaércs?
12. Onuinure MepapxXm4YecKyio MOJIeJb TAaHHBIX.
13. OnuIinuTe ceTeBYI0 MOedb MTAaHHBIX.
14. Onuinure PeaANUOHHYIO MOAEJIb MTAHHBIX.
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15. Ontumiure Tabaumny penasiuonHoin BII.

16. Uto Taxkoe kiroueBoe mojie? KakoBbl TpeOoOBaHUA K KJIOUEBOMY
moJIt0?

17. Kakoro Tuia cBsI3W MOTYT OBITH YCTAHOBJIEHBI MEXKIy TabJmIia-
mu peaanuonHoii BIl? OxapaKTepusyiiTe KasKIbIii THUI CBS3WU.

18. Bo dparmenTe B]l mpencraBiieHbI CcBeJeHUA 00 yUACTHUKAX BBI-

CTaBKH:
Ta6nuua 1 Tabnuua 2
Crpana Y4acTHHK Y4acTHUK JKanp
Benukobpuranusa Crus I'nasynos HartopmopTt
Tepmanus Meiiep Cenbu ITeiizam
CIITA Kunkeiin CadponoB ITopTtper
Poccusa CadpoHoB Meiiep ITeitzam
Kaunama Cenbu Kunkeiin ITeitzam
Tepmanusa Puxapn IleiiB ITopTper
Benukobpuranus Heii Puxapn HaTtroopmopT
T'epmanna T'touTep T'touTep Iletizamk
Poccusa T'nazyuos 3uB HatopmopT
Tepmanusa 3uB Crus ITopTper

1) OxapaKTepusyiTe CBA3b MEKAY NIPEACTABJIEHHBIMU TabauIia-
mu BII.

2) XyIoKHUKKU M3 CKOJBKUX CTPaH IIPEACTaBUIN Ha BBICTABKE
meizaxu?

3) IlpencraBbTe BCIO HMEIOIIYIOCTd HHMOPMAIIMI0O O BBICTABKE B
ONHOU Tabiuiie.

4) TIlpegcraBbTe BCIO HMEIOINIyIOCSAd WH(pOPMAIUIO O BBICTABKE B
dopme rpada.
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19. Bo ¢parmenTe B]l mpeacraBieHbI CBeJeHUS O POACTBEHHBIX OT- O
HOLIEHUAX:
Tabnuua 1 Ta6bnuua 2
ID davuausa U. O. ITox ID Pogurtens ID Pe6énka
2272 Huxoser; A. B. K 2227 2272
2228 HurkoBer; B. @. M 2227 2299
2299 Huxoser; 1. B. M 2228 2272
2378 Huxoser; II. . M 2228 2299
2356 Huxosern; T. U. K 2272 2240
2331 Tecna A. II. M 2272 1202
1217 Tecana II. A. M 2272 1217
1202 Jlaggay M. A. K 2299 2356
2227 | Pemrko [I. A. K 2299 2378
2240 Pemko B. A. K 2322 2356
2322 | IOpyk T. P. i ¥ 2322 2378

IlpencraBbTe mMelomiyiocsa uHGOpPMANUIO B (opme rpada u OT-

BeThbTE HA CJIEIYIOI[e BOIIPOCHI.

1) Crkoabpko BHYKOB y Pemmko . A.?

2) Nuadopmaiinsg 0 CKOJBKMX CYIPY/KECKHX IIapaxX IIpeAcTaBJeHa
B Tabauiax?

3) Kakoit wumentuduranuonubiii w#omep (ID) y magu Permr-
kKo B. A.?
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§ 13
Cuctembl ynpasneHnss 6a3zamMmm AaHHbIX

13.1. OT1anbl pa3paboTkm 0a3bl AaHHbIX

IIporiecc paspaborku BJl cocTouT M3 HECKOJBKHX STAIIOB.

1. ITocranoBka 3amauu. Ha sToM sTame olpejesiserca IeJb cO31a-
HuA B]l, yTouHseTcsa mpeaMeTHas 00JaCTb, IMEPEUUCTAIOTCA BUIBI
paboT, KoTopble IIpeAmoJiaraeTcs OCYIIecTBJAATHL B 3Toii BI (oT-
0op, M3MeHeHMWe AaHHBIX, IIeUYaTh OTYETA U T. [I.), OIPEIEIIIOTCS
IMOTeHIINAJbHbIE MOJIb30BaTe/in. K mocTaHOBKe 3aJadyl IIPUBJIEKA-
I0TCA HE TOJBKO cIenumajaucTbl 10 BIl, HO U cHeruaJamcThl U3 TOU
IpeaMeTHON o00JiacTh, IJisi KOTOPOIi OHA co3xaércsa. UYem moJiHee
OyoyT TpeACTaBJIEHUS CIelUaJuCcTa-IPpeIMeTHUKA O IIPUHIIUIAX
cosmanus Bll, TeM KOHCTPYKTHUBHee OyJeT ero B3aWMOJIENCTBUE CO
CIeUaJINCTOM B o0OjiacTu MH(POPMAIMOHHBIX TEXHOJIOTHUI U TeM
KauecTBeHHee OyJeT KOHEUHBIN pe3yJabTar.

2. IIpoextuposanue BJI. Ha sTom srame ompenensercs, W3 KaKUX
cymiHocTel (MH(pOPMAIMOHHBIX O0BEKTOB) HOJMKHA cOCTOATH B,
KakuMu aTpubyramMm OyJeT OMUCBIBATHLCA KaiKAas CYIIHOCTL. 3a-
TEeM OIpeessieTcs CTPYKTypa PeJSINOHHBIX TAaOJUI[ C YKasaHUeM
CBOMCTB TOJIell U CBs3el MeKAy TaOJIuIaMu, a MMeHHO:

1) cocraBasieTcss OOMIWII CIIMCOK IIOJIel, OTPaKalomiuii aTpUOyThI
rabsut, BII;

2) moJisi OOIIero CIMCKa pacipenesdaioTcsa M0 0a30BbIM TabJauIlaM;

3) B COOTBETCTBUHM CO CBOMCTBAMU HJAHHBIX OIIPEIEJISIIOTCS CBOM-
CcTBa KaiKJOr0 II0JIS;

4) B KaxXa0i TalOJuile BBIAEJSETCS KJIOUeBoe II0Je;

5) ompenendaOTCSa CBA3U MEXKIy TaOJHIIaMMU.

3. Coznmanue B/l ¢ mcmosb3oBaHMEM OMHOTO W3 SIBBIKOB IIPOTPAMMU-
poBaHUA WUJIW CHEIUAJBLHOTO IIPOTPAMMHOTO O0eclieueHusi — CHU-
crem yupasiaeHusa 6aszamu gaHubIXx (CYBI). IlepBniii cmocob mpu-
MeHsIeTCA [JA COo3MaHus YHUKaJAbHBIX Bl m TpebyeT BBICOKOI
KBanu@ukanuu ot mporpammwucra. iaa paborer ¢ CYB]I[ mocra-
TOYHO 6a30BBIX II0JIbB30BATENBCKUX HABBIKOB M IIOHMMAHUSA OCHOB
paspaborku BJl, kKoTopble MBI PACCMOTPEJU B IIPEABLIAYIIEM Ia-
parpade. [lamee Mbl 6yJeM T'OBOPUTH TOJBKO 00 3TOM cCIIOCO0e.
Coszmanue BIl B CYBJl mpennosaraer:

1) samyck CYBJl u cosmanue HOBoro Qaiina BII;
2) cosmaHue TAOJMWI[I U yCTAaHOBJEHUE CBA3EH MeXKIy HUMU;
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3) TtectupoBanue BJl u e€ KOppeKIuio;

4) pa3paboTKy pas3JUUYHBIX 3JJIEMEHTOB VIOPABJEHUA TaHHBIMU
(okpaHHBIX (OPM AJS BBOAA, PENAKTUPOBAHUS U MIPOCMOTPA
OTaHHBIX B TabJMWIlaxX; 3alpOCOB [AJI COPTHUPOBKMU, IIOUCKA U
orbopa MaHHBIX; OTUYETOB MJis BBIBOJA MAaHHBIX HA [IeYaThb), a
TaKk)Ke YCTAaHOBKY cpeAcTB 3aiuThl B, Hanpumep pasrpaHmye-
HUEe IIPaB JOCTyIa IJIsd PA3JIMYHBIX II0JIb30BATEJEH C IIOMOIIIBIO
mapoJieit;

5) damosiHeHMe TAOJIWI[ HAaHHBIMU (KaK IIPaBUJIO, HEIIOCPEICTBEH-
HO paspaboruuk BJl BBOAUT B HEE TOJBKO TEeCTOBbIe OaHHBLIE,
HeOOXOAUMbIe IJIA IIPOBEPKU HPABUJIBHOCTU CTPYKTYD TaOJIMIIL,
cBsA3el Merkay TabjauilaMy U T. A.; B roToByio BJl mH@opMalmio
MOJKeT BBOAUTH KTO-TO M3 IIoJb3oBaTesieir BII).

4. 9xcmaayaranusa co3maHHoir BJI, B Tom uwmcie:
® COPTHUPOBKA, (PUABTPAIUSA M IIOUCK 3aluceil B TabamIIax;
® oTOOP MAHHBIX M3 TAOJHUI[ B COOTBETCTBUHN C 3aJaHHBIMHU KPU-
TepuAMHU 0TOOPA;
® BLINIOJIHEHMNE 00pabOTKU JaHHBIX (yIajeHue, HoOaBJIeHHE, HM3Me-
HeHUVe TaHHbIX, BBINOJHEHNE BLIYNCJIEHUI);

® OATOTOBKA OTYETOB.

B xome skcmayaranmum B]l, kak mpaBuJio, HaHHBIE DPETYJIAPHO 0O0-
HOBJIAIOTCS, MOTYT U3MEHSATHCS CBSA3U MEXKAY CYIITHOCTSIMU U T. II.

Mpu npoekTupoBaHmn B, G0AbIMX NO OOLEMY M OPUEHTUPOBAHHBLIX Q
Ha pasHble rpynnbl NoNb3oBaTenen, BblAENAT KOHUENTYasIbHbIM, BHELU-
HUA N BHYTPEHHWUA YPOBHW MPeACTaB/€HUS OaHHbIX.

Mogenb «CyLHOCTb—CBA3b» ClieAyeT pacCcMarpmBatb Kak KOHLENTy-
anbHbIA YPOBEHb MPEACTaBNEeHUSA OaHHbIX.

BHewHun (nonb3oBaTenbCkMii) YpPOBEHb MNpepnycMaTtpuBaeT npen-
cTaBfieHMe f[aHHbIX B Buae, TpebyeMoM KOHKpPeTHOMY MoJfib3oBaTe-
mo b.

BHyTpeHHUI (dusnyecknin) ypoBeHb MpPencTaBfieHUd AOaHHbIX orpe-
nensieT  0COBGEHHOCTU  XpPaHEeHus
JaHHbIX, METOAOB A0CTyrna K HUM
MT 4.

B kaxpor wkone Halwen CTpaHbl
mncnonbdyetcss B «OneKTpOHHbIN
XypHan». CxemMy ypOBHEN npea-
CTaBfEHUSA OaHHbIX gns aton B/, Bbl
BnanTe Ha pucyHke 3.30.
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AaMUHMCTPATOP Yyutenb Y4yeHunk Pogutenn

BHewHne mopenmn

KoHuenTtyanbHas mogens b/l «9neKTpOoHHbIN XypHan»

'

BHyTpeHHsas (buanyeckasa) moaenb

Puc. 3.30. VpoBHu mpexacrasiaenusa maHHbIX Bl «DJIeKTPOHHBIN KypHAI»

13.2. CYBA n ux knaccudukauma

0 MporpammHoe obecnedeHve ang codmaHus BJl, xpaHeHus n novcka B
HUX Heobxoaumon uHdopmaumn HasbiBaetca CYB/[ (cuctemoin ynpai-
NeHus 6azamMu OaHHbIX).

Nwmenno mamunuune CYB]l mpeBpaliaeT OrpOMHBIN 00BEM XPAHUMBIX
B KOMIIBIOTEPHOM TaMATH CBEJEHWIN B MOIITHYIO MH(POPMAIMOHHYIO CHU-
CTeMY, CIIOCOOHYIO OBICTPO IIPOMUBBOAUTH ITOMCK U OTOODP HEOOXOAMMOM
HaM uHpOpMAaIUN.

B wmacrosaiee Bpems cymiectByer MHOXKecTBO CYBJIl. Omm moryrt
OBITh KJIACCU(UITMPOBAHBI 10 MOJEJNAM MAaHHBIX, MO PasMEIeHUI0 W
no cmocoby mocryma K Bl (puc. 3.31).

Knaccudwukaumsa CYB

Mo mopensam AaHHbIX o pa3meLleHunio Mo cnocoby poctyna
—  unepapxuyeckmne nokanbHble dann-cepBepHble
— ceTeBble pacnpenenéxHble K/INEHT-CepBepHbIe
— PENALMOHHbIE BCTpaMBaemble
L aopyrve

Puc. 3.31. Kinaccudburamusa CYB]]
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B 3aBuMcMMOCTM OT MoOAenu [nOaHHblX, KoTopasi mcnonb3dyetcs B CYB[, @
X pasfensiioT Ha Uepapxmyeckue, CeTeBble, PEeNUVOHHbIE U Opyrue.

C nomoLbio OOMONHUTENbHLIX UCTOYHUKOB MHPOPMAaUMK BbISICHUTE, Ka-

Kne MoOenn OaHHbIX CKPbIBAIOTCS MO CAOBOM «ApYyrne».

CYB]l cuurTaercs JIOKAJIbHOM, €CIM BCe €€ dYacTu, obecledyuBa-
OIIe XpaHeHHe U O0pabOTKY [JaHHBIX, Pa3sMeIaloTCA Ha OILHOM
KomubioTepe. B pacupemenérabpix CYBIl nmamHble MOTyT XPaHUTHCA
u 00pabaThIBAaThbCs Ha PasHBIX KOMIIbIOTEpPaX B JIOKAJbHOW HWJIMW TJIO-
0aJIbHOM ceTu.

B ¢aiin-cepBepubix CYB] daiinbl ¢ faHHBIMU pasMeNialoTcd IeH-
TpaJu30BaHHO Ha cepBepe. Ha KakIOM KJIMEHTCKOM KOMIIBIOTEDE
ycraHaBauBaerca mnosHasa Bepcusi CYBIl, a moctryn CYBJIl k¥ maHHBIM
OCYIIIECTBJISAETCS Yepe3 JIOKAJbHYI0 ceTh. OZHUM 13 BapUMaHTOB WC-
moJsib3oBaHUA (haiti-cepBepHblx CYBIl saBasiercsa pasmerenue u CYBI,
¥ JAaHHBIX Ha OJHOM KJMEHTCKOM KoMObioTepe. IIpmmepamu Qaiiii-
cepepubix CYB]I aBiastorcss Microsoft Access m dBase. B macrositee
Bpemsa daliji-cepBepHasd TEXHOJOTUS B KPYIHBIX NHQOPOPMAIIMOHHBIX
crucTeMax He MCIIOJb3yeTcHd.

B wkaument-cepBepubix CYBJIl ma cepBepe, 00JamaroleM BBbICOKM-
MU TeXHUYECKUMU XapaKTepUCTHKaMU, YCTaHABJIWBAETCA CcepBepHad
Bepcusa CYB]Il u Bll. Ha KIMeHTCKUX KOMOBIOTEPAX YCTAHABJIIMBAIOT-
cA HeboabInue Mo 00béMy KameHTcKue Bepcum CYB]l, mosBojasamoliue
(GopMHUPOBATL 3aIIPOChl Ha 00PabOTKY MaHHBIX U BBIBOAUTH pPe3yJbTa-
Tl 00paboOTKU, IMOJYUYEeHHBIE C cepBepa, a Bce ollepaluu C JaHHBIMU
ocyIIecTBAAKTCA Ha cepBepe. [Ipumepamu KameHT-cepBepHBbIX CYB]]
asasamorcsa Oracle, MySQL.

BerpauBaembie CYB]l mcmoab3yoTcsad B KadyecTBe COCTABJISIOIIIUX
OIPYruX MPOTPAMMHBIX IIPOAYKTOB, HAIPUMED 9JEeKTPOHHBIX SHIIUKJIO-
menuii, cioBapeil, MOMCKOBBIX CHUCTEM U T. II.

B mikose sauvacryio yueHuKm pabortaioT c¢ penasiuoHHoinr CYB]]
Microsoft Access. 9ra (¢aiia-cepseprasa CYB]Il mpenycmaTpuBa-
er paboTy c HeboabIIuMU 110 00BEMY Bl Oasa JAWYHBIX HYXKI U
njs HeOoJbIIMX opranusanuii. B xauecTBe asbrepHaTtuBbl CYB]
Microsoft Access wmosxer paccmarpuBatbeca CYB]II Base, Bxomsa-
masgd B cocTaB CBOOOAHOrO IrakeTa OMUCHBIX OpuaoskKeHuii Apache
OpenOffice.
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13.3. Pabota B nporpammHon cpepe CYB[

PaGora B mporpammuoii cpeme CYB]l maumHaeTrcsa ¢ TOro, 4YToO
cozmaérca aitan mHoBoii BJI. [lasiee, Ha ocHOBe paHee paspaboTaH-
HOM MOJeJM «CYIITHOCTb—CBS3b», HEOOXOAMMO CO3JaTh CTPYKTYypy B/I,
onpejensaeMyIo:

1) kommuectBoM Tabauit Bl u mX CTPYKTYpOii;
2) TumamMu cBs3el MeXXAy TabJiMIaMu, eCJM HCIIOJIb3YeTCs HEeCKOJIbKO

Tabaul;

3) BUmaMu m KOJIMUYECTBOM Jpyrux o0beKToB BIl: dopm, 3ampocos,

OTUYETOB.

B cBoro ouepenb, CTPYKTypa TaOJUIlbI OIIpedesieTci HaboOpoM u
CBOIICTBAMM II0JIeH (CTOJIOIIOB TaOJIUIIBI), IIEPEUHEM €€ KJIIOUEBBIX II0-
Jei.

OCHOBHBIMU CBOMCTBAMHU IIOJIEH ABJIAIOTCA:

e IMsa mosss — OIpenesser, Kak cJaenyeT o0pamiaTbCsa K TaHHBIM

aTOTO TOoJA TIpu omepanmuax ¢ B[ (DoKHO OBITh YHUKAJIBLHBIM B

paMKax TalOJIHILbI);

e Tunm moasa — omIpemeasdeT THUI OAHHBIX, KOTOPBIE MOTLYT COIEp-
JKaTbCsA B JAaHHOM IIOJIE;

e Pazmep moass — oIpefessieT IPemeJbHY0 AJNHY MaHHBIX, KOTO-
pBle MOI'yT pasMellaTbCAd B JAaHHOM IIOJIE;

e dopmMaT moaA — oOmOpeneaseT cHocod (GopMaTUPOBAHUSA TAHHBIX
B AYeKax TaOJUILI, IPUHAMJIEKAIINX II0JIIO;

e Ilogmuce — ompenessgeT 3aroJIOBOK CTOJOIA TAOJMIBI AJIA JaH-

HOro moJdA (ecjqu IMOANHWCH He yKasaHa, TO B KauecTBe 3aroJjioBKa
cTosI0Ia mcIoJb3dyerca MMa mous);
°* 3HayeHME II0 YMOJYAHWUI0O — 3HAUEHMHe, KOTOPOe BBOJIHUTCS B

AYEUKHN TOJIA aBTOMATHUUYECKU IIPU (POPMUPOBAHUUM OUYEPETHOM 3a-

Oucu TaOJIUIIBI;

e YciaoBue Ha 3HAUYEHHE — OrpPaHUUYEHIE, HCIIOJb3yeMOe IJA IIPO-

BEPKHU IIPAaBUJIBLHOCTH BBOJA MTAHHBIX.

IIpu cosmammy CTPYKTYPBI TAOJIUIILI YKA3LIBAIOTCS THUIILI JaHHBIX,
KOTOopble OYyAYyT XpaHUTHCS B Tabauite. i XpaHeHUsS AAHHBIX OIpe-
IEeJIEHHOI'O THIIA B IAMATH KOMIIbIOTEPA HCIIOJb3YyeTCs pasHas AJnuHa
IOBOMYHOIO Koza. YeM MeHbIle O00BEM JaHHBIX, TeM OBICTpEe IIPOMC-
xoauT ux obpaborka. OcHoBHBbIe Tulbl maHHbIX A CYBJ] Microsoft
Access mpencraBiaeHbl B Tabaume 3.1.

ITocne Toro kax TaOIMIILI CO3MAHBLI, MEXAY HUMH yCTaHABJINBA-
IOTCA CBA3U. BasKHO yO0eZUTHCSA, UTO IOJIS TAOJUIl M CBA3U OIIMCAHBI
OpaBUJIbHO; MJs 3Toro B Bl Heo0XOAMMO BBECTH HECKOJIBKO TECTOBBIX
3amucei.
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Tabnuua 3.1
OcHoBHble TUNbl paHHbiXx CYB[A Microsoft Access
Tun maHHBIX ITpumeuanue
TexcToBbIi HcnonbadyeTcss s XpaHeHUs TeKCTa, B TOM UHU-

cje KOMOMHAIIMN  a(paBUTHO-IIM(PPOBLIX 3HAKOB
(HampuMep, Kojaa ToBapa); MaKCUMAaJbHaA IJIUHA
moasa 255 3HaAKOB

ITome MEMO HWcnonbayercsa npnAa XpaHeHUS OOBIYHOTO TeKCTa
uin KoMOuHANuil aadaBUTHO-IIUMPOBLIX 3HAKOB
IoyauHON Oojyee 255 3HaKOB

YHucmoBoit Chay:XKUT [AJAA XpaHEeHUsA YUCJIOBBIX 3HaUeHUH (1ie-
JBIX WU OPOOHBIX), IPeJHA3HAYEHHBIX AJA BBIUU-
cleHUl (3a WMCKJIOUEHUEM AeHEKHBIX 3HAUYECHUIT)

Hara/Bpemsa Wcnonbayercsa mJjid XpaHeHUs 3HAYEHUU JATHI
mexxay romamum 100 m 9999 u BpemMeHU MeXIy
00:00:00 u 23:59:59

HeHexHBIT HcnonbayeTca nJid XpaHeHUA 3HAUYEHUN B J€HEMXK-
HBIX enmHuIax (pyosu, moJajaapbl W T. A.), HpemHa-
BHAUEHHBIX IJIA BBIUMCJIEHUHA

CuéTuuk HcmonbayeTcss OJIsi XpaHeHUS YHUKAJBHBIX JTaHHBIX
(meJsibIX uYmMceJs), TeHepUPYyeMBIX IIPOTPaMMOIl aBTO-
MaTUYeCKU NpU A00aBJI€HUU 3aIlUCU

Jlornueckuii IIpumensiercss [AJas1 XpaHeHWsl JIOTHMUYECKUX 3HAa-
UyeHUi, KOTOPbIE MOTYT COAEPYKaTb OAHO M3 MABYX
suauennii: la/Her, Uctuna/Jlo:xs uau BrJ/BwIka

ITone oobexkTa OLE | Mcnoab3yercsa nOJId XpaHeHWs WN300paKeHuil, mO-
KYMEHTOB, auarpaMM ¥ [APYTuX OOBEKTOB W3 IIPU-
aoxxkeunit Microsoft Office m gpyrux mnporpamm
Windows B BuZile pacTPOBBIX H300paKEeHUH

T'unepccrrnka ITpumeHsieTrca n[JA XpaHEHUA CCBLIOK Ha (aiisl,
HaxonANMecsa Ha [JaHHOM KOMIbIOTepe, WJIM Ha
BeO-cTpaHuIkl B HTEpHETE
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CYB]l obecreumBaeT aBTOMATUYECKUU KOHTPOJH BBOJA MJAaHHBIX.
Cucrema He OOIYCTUT, YTOOBI IIOJISI, II0 KOTOPBHIM TaOJMUITBI CBSI3aHBI
MeKay coboil, mMesin pasHble 3HaUeHUA. PeXKUMM KacKaJHO 3aMeHBbI,
YCTAHOBJEHHBINA MOJIfd CBA3AHHBIX TAOJUIl, IPW M3MEHEHUU 3HAUYEeHUSd
moJisi B TJIaBHOII Tabisuile obeceumBaeT aBTOMATHUYECKOe H3MeHeHUe
COOTBETCTBYIOIMX 3HAUEHUIl B MOAUYMHEHHON Tabiauie. AHaAJOTMUYHO
IefCTBYeT PEeKUM KaCKaJAHOTO yHaJIeHWs: MOCTATOYHO YIAJIUTh 3aluCh
U3 TJaBHOM TabJUIbI, YUTOOBI CBA3AaHHBLIE 3alNCU HCUE3JIU U3 BCEX
HDONUMHEHHBLIX Tabaui. Bcé sTo obecrieumBaeT I€JOCTHOCTDL HAHHBIX —
OJHO M3 BasKHeUHmux cBoucTB BJI.

Ha Bcex sTamax paboThl TaGJUIIBI MOKHO PeTaKTUPOBATH:
U3MEHATh UX CTPYKTYPY, AOOABJIASA U yJOaJadAsd IIOJIS;

U3MEHATHh TUIBI U CBOWCTBa IMOJIEI;

WCIIPaBJATH HETOUHBIE JAaHHBIE;

100aBJIATH 3AIIUCH.

Ha stom mporecc cosgmanusa cTpyKTypbl BJIl 3aBepimaercd. Temepnb
B cO3JaHHble TAOJUIIBI MOYKHO 3aHOCHUTH JaHHBIE.

JlaHHbIE MOYKHO 3aHOCHUTH HEIIOCPEICTBEHHO B TAOJHUIIBI, XOTS 3TO
U He OYeHb yAOOHO, HAIIpUMep M3-3a TOTO, YTO TEKCT B sueliKe Tab-
JUIIBI paciiojaraeTcsa B OOHY, MHOTIA MOCTATOUYHO IJHNHHYIO, CTPOKY.
Bosee ymobHBIM cpeacTBOM BBOAA M IIPOCMOTPA HAHHBIX SABJIAIOTCS

dOopMHBI.

0 dopmbl — 3TO BcnomoratenbHble 00bekTbl B[], obecneuymBaolme ynoo-
Hbll Ons nonb3oBartens uHTtepdenc npu BBOAE, NMPOCMOTPE MM pedak-
TUPOBaHUM AaHHbIX B B/.

DopMBI CO3LAIOTCSI HAa OCHOBE OMHOI MJM HECKOJBKUX Ta0JuIll 1
colepsKaT IIOJid, BbIOpPAHHBIE IIOJIb30BaTejieM W3 39TUX Tabuaui. IIpo-
crasg (popMa BKJIOUYAeT B ceOs ImoJisg omHoM Tabsuilbl. CocraBHas (dop-
Ma BKJIIOUaeT B cebsd II0JIT W3 HEeCKOJbKUX TalJIUI], CBASAHHBIX OT-
HOIIIEHNEM <«OAWH KO MHOTUM». Kpome mojeii B (GopMy MOTYT OBITH
BKJIIOUEHBI PUCYHKHU, TEKCTOBbIe HAAINCU, AUArpaMMbl, Pa3JUYHbIE
9JIeMEeHTHI yhOpaBjeHusd (KHOOKM, (PIaKKK, HepeKJuaTean U T. II.).
JlanHbIe, BBEIEHHBIE TOJH30BATEJEM B TOJA (DOPMBI, COXPAHAIOTCA B
Tex TabJuIlax, Ha OCHOBE KOTOPBIX 3Ta (popma Obljaa coszmama. Kpome
TOTO, B (hOpMax MOYKHO CO3JAaBATDH TOJISA IJsI BBIUKUCJIEHUN U BBIBOJA
Ha SKpaH HOBBIX 3HAUEHWII HA OCHOBE MMEIOIUXCS 3HAYEHUHN APYTrUX
TOJIel.

Huzaita (cTpykTypa u odopmieHue) (GopMbl BbIOMpaeTCsa B 3aBU-
CUMOCTH OT TOTO, C KAKOU IIeJIbI0 OHa CO3JaETcCsd.
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B CVYB]ll ummerorcsa chnenuajbHble WHCTPYMEHTHI IJA CO3TaHUA
dopMm. B Microsoft Access masa sToro mpemHasHaueHbI TaKMe HMHCTPY-
MEHTBI, KaK:

e ABTohopMa — aBTOMATHU3UPOBAHHOE CPEJICTBO [IJA CO3JaHUSA
dopM TPEX CTAHAAPTHBLIX TUMIOB (B CTOJIOEIl, JIEHTOUYHAsA, TabJamd-
HasdA); IpPU 9TOM B (OopMYy BCTABJIAIOTCS BCe IIOJSA HMCTOUHHKA daH-
HBIX;

e Macrep (hopM — HUHCTPYMEHT, ITO3BOJIAIOIINI CO34AaBATh CTPYKTY-
Py OOHOrO W3 TPEX CTAHAAPTHBLIX THUIIOB (DOPMBI B peKMMe aua-
Jora ¢ paspaboTuymkoM (POpMBI; IPU 3TOM B (POPMY BCTABIAIOTCS
TOJBKO TOJIS, BhIOpAHHBIE ITOJb30BAaTEeJIEeM M3 MCTOUHWKA MaHHBIX;

°* Koncrpykrop ¢opM — HWHCTPYMEHT, C IIOMOIIHI0O KOTOPOTO IIOJIb-
30BaTeJib KOHCTPyUpPyeT (opMy B OKHE KOHCTpPyKTOpa (opm.

13.4. MaHunynupoBaHue AaHHbIMU B 0a3e AaHHbIX

Jencrteusa, BbIMONHAEMbIE HAA OaHHbIMU, XpaHawmmuca B B, HasbiBa- 0
I0TCS MaHUMyIMPOBAHNEM OAHHBLIMU.

Hap nmamuvivMu, xpaamumucsa B BJIl, MOryT BBIDOJHATHCA CJe-

OVIOINe NeMCTBUA:
® COPTUPOBKA MJAHHBIX;
° oOHOBJIEHUE, yAajieHue U mobaBjeHre NaHHBIX;
* BLIOOPKA MAaHHBIX IO HEKOTOPBIM YCJIOBUSIM.

BeimmosrHenue sTUX AeHCTBUIT MPOU3BOAUTCS C HOMOIIBIO MHCTPY-
MEHTOB COPTHDPOBKU, (DUIBTPOB U 3aIIPOCOB.

CoprupoBka maHHBIX. KaK U B 3JIEKTPOHHBIX Ta0/MIlax, B TabJIu-
nmax Bl mamHBIe MOYKHO COPTHPOBATH.

ITo ymomuanuio B Microsoft Access 2010 mpu OTKPBITUU TAOJJIUIIBI
IaHHBbIE COPTUPYIOTCA II0 BO3PACTAHUIO 3HAUEHUII KJIOUEBOTO IOJIA.
LA usMeHeHUs TOPAAKA COPTUPOBKU CJEAYET:

1) orxkpeiTh Tabauity BIl, maHHBIE B KOTOPOH HYKHO OTCOPTHUPOBATH;
2) ycTaHOBUTH KypCOp B IIpefesax I0Jid, MO0 JaHHBIM KOTOPOTO OyaeT

BBIOJITHEHA COPTHUPOBKA 3aIIUCEN;

3) BeimosiHUTL, KoMauay I'maBHas — CoprupoBrka u duastp — Ilo

Bo3pacranu (Ilo yopiBanMIO).

s COPTUPOBKHU IO JaHHBIM HECKOJBbKUX IIOJefl ¢ OAMHAKOBBIMU
3HAUEHUSMHU I1apaMeTPOB COPTUPOBKHU CJEAyeT BBLIAEJUTH 9TU IIOJIS
(BBLAEIUTHL MOJYKHO JIUINB COCEAHINE II0JIsI) W BBIIOJHUTH KOMAHIY
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I'naBauaga — CoprupoBra m ¢uasrp — Ilo Bo3pacranuro (IIo yoObI-
BaHUIO). IIpu sTOM B IEepBYI OYepeAb COPTUPOBKA IPOUCXOLUT IIO
IaHHBIM IIOJIell, Pa3MeIEéHHBIX CJIeBa.

Tabnuna «Kpynreiimnue ozépa» (cMm. puc. 3.27), OTCOPTHPOBAHHAA
IO BoO3pacTaHWIO 3HaueHUu moJieii «Marepuk» m «Makc. riayouHa»,

OpuBefeHa Ha PUCYHKe 3.32.

Ha3zBanue Marepuk rﬂ;\g;:::" . TE(ZI_OI::H:M
Tapauep AsBcrpanusa 8 4,7
Pynonsd Adpuka 73 8,6
Tauranbuka Adpuka 1435 32,9
Yynckoe EBpasus 14 3,5
OHexckoe EBpasusa 110 9,6
HKeuesckoe EBpasus 310 0,5
MéprBoe mope EBpasus 356 1
Baiikan EBpazus 1620 31,5
Bouabimoe HeBoabaHuube | CeBepHas AMepura 150 28,6
T'ypon CeBepHasa Amepuka 228 59,6
Onrapuo CeBepHasa Awmepuka 237 19,5
Mapaxraii6o IOxHaa Awmepuka 250 16,3

Puc. 3.32. PesysabTaT COPTHUPOBKY II0 JAHHBIM ABYX ITOJIeH

s Toro 4UTOOBI BBITIOJHUTH COPTHUPOBKY IO JAHHBIM HECKOJb-
KUX TOJiell, He SABJSIONINXCA COCETHUMM, HOCTATOYHO MOCJIETOBATEIb-
HO BBINOJIHUTHh COPTHUPOBKY MIJAA KAXKIOro M3 HUX. IIpM 3TOM MOYKHO
HCIIOJIB30BaTh PasHble 3HAUEHUSA IIapaMeTPOB COPTHPOBKU. Hampumep,
cHaUaJla OTCOPTUPOBATL IO YOBIBaHUIO ImoJie «Ilmomianb», a 3aTeMm —
IO BO3pacTaHUIO IMOJsA «MaTepur».
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ITouck m 3amena maHHBIX B BJl ocyIllecTBISAIOTCS Tak ’Ke, KaK B
9JIEKTPOHHBIX TabJIUIlAX.

dunpTpanua maHHBIX. [[JIs oT6opa 3amuceil, JaHHBIE B KOTOPBIX
COOTBETCTBYIOT OIIPEAeJEHHBIM YCJIOBUAM, HCIIOJb3YIOT (PUILTPHI.

dunbTp — 3TO ycnosue, Mo KOTOPOMY MPOU3BOAUTCH MOUCK U OTOOP 0
3anucenmn.

PuabTp <«IPOIyCKaeT» 3alUCH, COOTBETCTBYIOIUE 3aJaHHBIM
YCIOBUAM, U «3aJep;KuBaeT» (CKpbIBaeT) 3aIlliCh, He COOTBETCTBYIO-
I1e KM.

3ampocsl ABJISIOTCS OJHUM M3 OCHOBHBIX WHCTPYMEHTOB 00padoT-
Ku paHHbix B BIl. OHu Moryr ofecreunBaTh HE TOJBKO IIOWUCK JaH-
HBIX, COOTBETCTBYIOIIUX OIPENEJEHHBIM KPUTEPUAM, HOJO0OHO TOMY
KaK 9TO OCYIIeCTBJSAETCA BO BpeMdA (QUIbTPAINWU, HO U OJHOBPEMEH-
HOe BBITIOJTHEHUWE oOoIlepanuil Haj MJaHHBIMU, U COXPaHeHUe pPe3yJb-
TaTOB.
K umcay ocHOBHBIX omeparuii, KOTOPbleé MOTYT OBITH OCYIIIECTBJIE-
HBI C WCIIOJIb30BAHWEM 3aITPOCOB, OTHOCATCH:
® co3faHMWe HOBBIX TaOJIUI[ HAa OCHOBE aHAJIM3a JaHHBIX YiKe CyIIe-
crByomux Tabaun BIl;
® IIpOBeJleHWe BBIUMCJIEHUN — BBIUKUCJIEHNE OOOOIIEHHBIX TaHHBIX
(cyMMBI, MaKCHMAaJbHOIO WJIYM MHWHNMAJIbHOTO 3HAYEHUA U T. II.)
OJIs 3aJaHHBIX IIOJIe M HaXOMKJeHHNe 3HaueHuM HOBBIX CBONCTB,
WCIIOJIB3YA JaHHbIE W3 PasHBIX TAOJJUI WJIU 3aIPOCOB;
° BHeceHVE WM3MEHEHUU B yiKe CYIIecTBYIoIue Tadbauibl (00HOBJIE-
HUe MaHHBIX, BCTaBKa W yaajieHue 3amuceil u T. m.).
B cTpykType 3ampoca MOXKHO BBIAEJINTD:
1) monsA, BRIBOAWMMBIE IIO 3aIPOCY; OHW MOTYT COBHANATh C IOJAMU
UMEIOMUXCA TAOJUI[ WJIN BBIUUCIATHCA IO (opmyaam;
2) ycyioBue BBIOOpa 3amuceil, NPEACTaABJANIIee CO00# JIoTMYecKoe
BBIPAJKEHNE, KOTOPOMY YAOBJETBOPAIOT OTOMpPaeMble 3aIlNCH;
3) mopJie)kaliee COPTUPOBKE IToJie (IIOCJIeJOBATEJbHOCTD MOJIEH) M TO-
PAOOK COPTUPOBKH.
Tax, moxxkHO cos3math 3ampoc K Bl «Kpymueiimiue ozépa» Ha BBI-
BOJ Ha3BaHUM O3EP U COOTBETCTBYIOIIMX WM MATEPUKOB, IJA KOTOPBIX
BBIIIOJIHAETCA YCJIOBUE:

((IInomane > 30) UJIN (T'ny6ouua > 300)) I (Marepurk <> "Adpura”)
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Ecanu OTCOPTHPOBATH BBIBOJAVMMBIE IIOJIA IIO BO3paCTaHUHIO 3HAUEHUN
II0JIA «HaSBaHHe», TO IIOJIYUYHM:

HaszBanue Marepux
Baiikan EBpasus
T'ypon CeBepHasa Awmepuka
Kenerckoe EBpasusa
MépTBoe mope EBpasusa

Otuér. OpauM u3 gocrouHCTB BIl ABAsgeTcsa BO3MOYKHOCTH CO3Ma-

HUSA Pa3INUYHBIX (DOPM IIPEJCTABJIEHUA BBIXOAHOM MHMOpPMaIUU — Tak
Ha3bIBAEMBIX OTUYETOB.
OT4YéT — 5TO TOTOBBIA K II€UATH IJIEKTPOHHBIN MOKyMeHT. OTUETHI

MOJKHO MCIIOJIb30BATh AJIS 3aIlOJHEHUS OJIAHKOB JOKYMEHTOB, HAIIPU-
Mep CUYeTOB Ha IIOKYIIKY TOBApOB, CePTU(MUKATOB 00 yU4aCTUU B KOH-
Kypce MM oJjuMIIuaze, rpadukKa IocelleHUs (puTHec-IeHTpa W T. 1.

OTuéT MOKeT coAep:KaTh AAHHBbIE M3 Pa3HbIX TaOJIUI[ X 3aIPOCOB.
HpI/I co3maHumn OTUéTa IMMeeTCsI BO3MOKHOCTbH IIPDMMEHUTHh CpPpenacTBa
00001TIeHUsA, COPTUPOBKU U TPYIIUPOBKM MJAHHBIX, BBITIOJHUTH pac-
YEThI C WCIIOJH30BAaHWEM BCTPOEHHBIX (DYHKIIUUA M JaHHBIX W3 PasHBIX
nojeii. TaxkiKe B OTUET AONMyCKAaeTCA BKJIOUATHL HAIIINUCU, ITOSACHSIIO-
mue OaHHBbIE, AUarpaMMbl U rpaddUKU, PUCYHKHU U T. II.

CAMOE IJIABHOE

IIpormecc paspaborku BI aBasgeTcsa mpuMepoM peNIeHuA 3aJadu C
WCIOJIb30BAaHMEM KOMIIbIOTEPA U TPEeAyCMAaTPUBAET TaKue 9Tambl, Kak:
1) mocraHoBKa 3amaum; 2) npoektupoBanue BI; 3) cosmanue BII;
4) skcmuyaranus co3ganuoi BII. IlociegHume aBa srama peau3yIoT-
CcAd C TOMOIIBIO CIIEIMAJbHOTO HMPOTPAMMHOTO O00ecIeYeHusA — CHUCTEM
yupaBieHus 6asamu gaHHbix (CYBII).

B wmacrosamee Bpems cymiectByer MHOXKecTBO CYBJIl. Omm moryrt
OBITh KJIaCCHU(UITMPOBAHBLI IO MOJENSIM TaHHBIX (MepapXuuecKue, ce-
TeBble, PEJAIMOHHBIE U Op.), IO pasMelleHuio (JIOKaJbHBIE, paclpe-
IeJIEHHbIe) MM 1o croco0y moctyna K BJI (daiin-cepBepHble, KJINEHT-
cepBepHbIe, BCTpamBaeMbIe).

Pabora B mporpammuoii cpemne CYB]l maumHaeTrcsa ¢ TOro, 4rTo
cosnaérca ¢aiin HoBoit BJI. Ilanmee, Ha OCHOBe MOJEJIN «CYIIHOCTb—
CBs3b», co3maérca cTpykTypa BJl, ompenensemasi: 1) KoJamdyecTBOM
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rabuui, Bl m mx cTpyKTypoi#; 2) THIaMu CBA3ed MeKAY O0BeKTaMu
TabJIUI], €CJU MCIIOJIb3YETCA HEeCKOJbKO TabuuIll; 3) BUIAMU U KOJU-
yecTBOM Apyrux oobekToB BI (dpopm, 3ampocoB, OTUETOBR).

CTpyKTypa TaOJIUIIBI OIpejesideTcss HA0OPOM UM CBOMCTBAMMU IIOJIEH
(cTOIOIIOB TAOJUIIBI), EePEeUYHEM €€ KJIOUeBBIX IIOJIel.

CBa3b MekAy TaOJUIlAaMU OCYIIEeCTBJISIeTCS uepes oOIue MOoJid.
CBs3b «OOUMH K OJZHOMY» — dUepes3 OOINMUuil IIepBUUYHBIA KJIOY; CBI3b
«OOWH KO MHOTHMM» — Uepe3 IEepPBUYHLINA KJIIOY B OJHOW Tabauile u
COOTBETCTBYIOIIlEe TOJIe, HasbIBAEMOE BHEITHUM KJIIOUOM, B JIPYTroi
TabauIle.

CYB]I obecmeunBaeT aBTOMATHUYECKUIN KOHTPOJb COTJIACOBAHHOCTH
B3aMMOCBA3aHHBIX MAaHHBIX B PA3HBIX TAOJIUIAX, UTO TapaHTUPYeET Iie-
JIOCTHOCTH JaHHBIX — OJHO M3 BaskHeHmwux cBoiicTB B]I.

dopmMBI — BTO BCIOMOraTebHBIE 00BHeKThl BJl, obecrmeumBarolme
YIOOOHBIN IJisi TOJB30BaTeNsi MHTep(elc nmpu BBOAE, TPOCMOTPE WJIUA
penakTupoBaHUU AaHHBIX B BJI.

HeticTBusA, BBINIOJHAEMble HaJl TaHHLIMU, XpaHAmumuca B BII,
Ha3bIBAIOTCA MaHUNYJIMPOBaHWEM AAHHBIMU. K HUM OTHOCATCSA TaKue
IelicTBUsS, KaK: COPTHUPOBKAa OAHHBIX; OOHOBJIEHUE, yJajleHue U J0-
0aBJIeHMEe MAHHBIX; BBHIOOPKA MAHHBIX II0 HEKOTOPBIM YCJIOBUAM. BbI-
MMOJIHEHUE OJTUX MOeWCTBUII IIPOM3BOAUTCS C IIOMOIIBI0 MHCTPYMEHTOB
COPTUPOBKU, (PUJIBTPOB M 3aIIPOCOB.

DuapTp — 9TO yCJIOBUE, IO KOTOPOMY IITPOM3BOAUTCS IIOMCK U
oT6op 3amuceii. PUABTP <«IIPOIYyCKAeT» 3alllCH, COOTBETCTBYIOIIHE
3aJaHHBIM YCJIOBUAM, U «3aJep:KUBaeT» (CKPBIBAET) 3aluCH, HE CO-
OTBETCTBYIOIINE WM.

3a1pochl ABJIAIOTCA OJHUM W3 OCHOBHBLIX HWHCTPYMEHTOB 00pPabOTKUI
maHabIx B BIl. OHu Moryr obecmeumBaTh HE TOJBKO IMOUCK JAaHHBIX,
COOTBETCTBYIOIUX OMPEAEJEHHBIM KPUTEPUSIM IIOJO0OHO TOMY, KaK 35TO
OCYIIIECTBJISIETCA BO BpeMs (pUIbTpAIli, HO W OJHOBPEMEHHOE BBIIIOJI-
HeHMWe ollepalnuil HajJ NaHHBIMU, W COXPaHeHUe pe3yIbTaTOB.

OruéThl TpeqHA3HAUEHBI M5 BBIBOJAA MAHHBIX HA SKpPaAH WUJIM Ha
mpUHTEP. B HUX IIpeayCMOTPEHbI CIeI[UaJbHbIe 9JIeMEeHThI O()OPMIICHUS,
XapaKTepHbIe IJId IMeUYaTHBIX JOKYMEHTOB, a TaK’Ke cpejcTBa 000011e-
HUSA, COPTUPOBKU M T'PYNNUPOBKU AAHHBIX, BBIMIOJHEHUS PACUETOB.

Bonpocbl n 3agaHus

1. BcioMHUTE OCHOBHBIE JTalbl PEIlleHUsA 3aJauyd Ha KOMIIbIOTepe
M JTambl KOMIBIOTEPHOTO MozeaupoBanms. ComocTaBbTe UX C
sranamu paspaborku BJl. Kakwme BBIBOABI BBl MOJKETE CHEJIATH?

2. OxapakTepusyiiTe CyTh KaKIOTO M3 3TamoB paspaborku BII.

3O
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13.

14.

15.
16.

17.

Kak BzaummomelcTBYIOT cHoelimaJucThl B objactu paspaborku BJI
¥ CIeIUaJNCThI M3 IIPpeIMeTHOM o0JacTu, OJIsI KOTOpPOil paspa-
bareiBaeTca BJIl, a TakiKe mpeamoJiaraeMble II0Jb30BATEIN 9TOM
BI? IloumiTaliTech IIPEeACTAaBUTHL CXEeMY OTOrO B3aUMOAEHCTBUA
rpajpuyuecKu.
Kaxkwue pmaHHble MOTYT MOJYYUTh YUYEHUKH U poxuteau B BJI
«IJIeKTPOHHBIN KypHau»? OauHaKOBBIe JIM IIpaBa JOCTyIIa K
IaHHBIM UMEIOT yYYUTeNdA, YUEHUKU U PONUTESU?
Henmocrarkamu karkux CYB]l saBisioTcsa HEOOXOIMMOCTH yCTaHAaB-
JUBATHL WHOTJA [OOCTATOUYHO [OPOTHWE MOJIHbIE BEPCHUU IIPOrpamMM
Ha Ka'KIbIil KOMIILIOTED, BBICOKAs 3arpysKeHHOCTb CeTH BO Bpe-
Ms Iepegauyy MJAHHBIX, HEOOXOAMMOCTh B JOCTATOYHO MOIIHBIX
KOMIIbIOTEpaX Ha paboumx MecTax KJIUEHTOB?
CYB]Il kaxoro tumna (daiijg-cepBepHble NN KJIUEHT-CEPBEPHBIE)
obecrreunBaOT 0oJjiee BBICOKYIO HAIEKHOCTb, MOCTYIIHOCTL U 0es-
OIIaCHOCTh NIpHu paboTe C JaHHBIMI?
Yem oramuatorcs JjgoxanabHbie CYB]Il ot pacmpemenéunbix CYBI?
ITogrorosbTe HEOOJBIIIOE COOOIEHHE 00 WUCIIOJB30BAHUU B MO-
OMJIBHBIX ycTpoiicTBax BcTpamBaembix CYBIl. WcmoansyiiTe pe-
cypcwl cetu HMHTepHer.
Ha mpoTsa:XKeHUM MHOTHUX JeT OAHON M3 caMbIX MOMYJSPHBIX B
mupe aBiasgerca CYB]Il Microsoft Access. Haiimure mH(DOpPMAIIIO
0 TOM, KoTJa Obljia BBIMIyI[eHa IepBas BEPCUS 9TOM IIPOTrPaMMBI.
Yro moHMMaeTcA MmOJ cTpyKTypoit BI[?
Yro moHMMAaeTcA IIOJ CTPYKTypoii Tabaumbl BIL?
ITepeuncaure ocHoBHBIe Tunbl AaHHBIX CYB]I[ Microsoft Access.
OmnpenmenuTe TUI AAHHBIX [OJA CJAEOYIOIIUX TOJieli HEeKOTOPBIX
BII: Homep goma, BO3pacT dUesioBeKa, HOMep TejedoHa, KOJU-
YeCcTBO YYEHMKOB B KJacce, HaJIWUWe y YYEHUKA IIepCOHAJb-
HOTO KOMIbIOTEepa, HAWMEHOBAHWE ToBapa, JaTa H3TOTOBJIEHUS
TOoBapAa.
Yro BBI IIOHMMAaeETe IOJ IeJIOCTHOCThI0 maHHbIX? Ilouemy Iresoct-
HOCTH [MAHHBIX ABJAETCA OOJHUM M3 BasKHeUINMux cBoucTB BJI?
Haa gero B B]ll mcmonbayioTca (PpOpMBI?
Kax BB MOKeTe OOBSICHUTHL MHOTOOOpasue TUIOB (GOPM UM WH-
CTPYMEHTOB WX CO3JAAHUI?
C mowmoinpio wuMeroleldica B BaimeM pacnopskenuu CYBI[ co-
spatite Bl «Mou y4YeOHUKH», COAEPIKAaIllyi0 ABe TaOJUIIbI:
1) Tabaumny «@Popma», COCTOAIIYIO M3 OJHOTO IIOJA M coAepsKa-
Y0 CIHCOK (popMm (IeuaTHasi, SJEeKTPOHHAS);
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Cuctembl ynpaBneHna 6asamMmm gaHHbIX

2) rabauny «@Pouna», mMmeroilyio mnoiusa: «Kox» (II-<mopsaKoBwIi
HOMEp> IJisd YU4eOHMKOB B IedyaTHOU QopMe u I-<IMOPAJKOBBINA
HOMEp> Iad YyuYeOHUKOB B dJeKTpoHHOI ¢opme), «Hawuwme-
HOBaHUe YyueOHHKa», «ABTOp», «@Popma», «l'ox wusgaHusa»,
«TuryibHass cTpaHUIIA».

OmpenenuTe U yCTAaHOBUTE TUNBI IMoJieli A obeuxX TaOJIMIL;

YyCTAHOBUTE CBA3b MexKAy Trabmuiiamu. Beemute B BJIl mammble

000 Bcex yuyeOHUMKAX, KOTOPLIMHU BBI IIOJb3yeTech B 11 Kiacce.

18. Yrto Takoe MaHumyiampoBaHme gaHHbIMu? Kakwme HHCTPYMEHTBHI
MaHUNYJIUPOBaHUA AaHHBIMU mMmeilorcsa B CYBIL?

19. Yro Takoe ¢puabtp?

20. Yro Taxoe sampoc?

21. Bl «CrpaHbl» COAEPKUT CBEIEHUs II0 PAa3JIUUYHBIM CTpaHaM
MUpa: Has3BaHMWe; YHNCJIEHHOCTh HACEeJeHUd; JaTa Meperucu; IIPo-
IIeHT HaceJeHUus CTPaHBLI OT BCEero HaceJeHus 3eMJH; IIJIOIalb
B KM?; HasBaHMe MaTepUKa, Ha KOTOPOM pAaCIOJIOKeHa.

No Crpana Hacenenue Hara ITpouent | Ilnomans MaTrepux
1 | Bauraazern 142 319 000 15.03.2011 2,04 144 000 EBpasusa
2 | Bpaszunus 196 763 000 | 13.07.2012 2,82 8514 877 | 10. Amepuka
3 | BeerHam 87 840 000 | 01.06.2011 1,26 331 210 Eppasusa
4 |Tepmanusa 81 751 602 | 01.01.2011 1,17 357 021 EBpasusa
5 | Erumer 81 623 000 | 13.07.2012 1,17 1001 450 Adpura
6 | Uugusa 1 229 055 000 | 13.07.2012 17,41| 3 287 590 EBpasua
7 | Unmouesus 237 641 326 | 01.05.2010 3,4 1919 440 EBpasusa
8 |KHP 1 352 250 000 | 13.07.2012 19,37| 9 596 960 EBpasusa
9 | Mekcuka 112 336 538| 12.06.2010 1,61 1972 550| C. Amepura
10 | Hurepus 166 629 383|01.07.2012 2,39 923 768 Adpuka
11 | ITakucraun 176 210 000 | 13.07.2012 2,52 803 940 EBpasusa
12 | Poccus 143 098 100 | 01.05.2012 2,05 |17 098 246 EBpasusa
13 |CIIIA 313 329 000 | 13.07.2012 4,5| 9518 900 | C. Amepuka
14 | PuaunnuHb 92 337 852(01.05.2010 1,32 299 764 Espasus
15 | 9¢puomnusa 84 320 987 01.01.2012 1,21| 1104 300 Adpuka
16 | Aoorus 127 960 000 | 01.10.2011 1,83 377 944 EBpasusa
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22.
23.

VYEKa)KuTe KOJMUYECTBO 3AaIIMCEH, YAOBJIETBOPSIOIINX YCJIOBUAM:

1) (ITpottert > 2) U (IIpormeHt < 5);

2) (Marepurk = "C. Amepura”) WUJIN (Marepux = "I0. Amepu-
Ka");

3) ((Hacemeume > 80 000 000) M (Mara > 01.01.2012)) WNJIAN
(ILmomanes < 500 000).

Yro Taxkoe OTUYET?

C momorbio mMelolieiica B BamieM pacnopsskenuu CYBI co-

snatite Bl «OTIIbIX», comep:kaliyio ABe TaOJIUIBI CJeAyIOINei

CTPYKTYPHI:

e Typ (Crpana, Bung orawsixa, IIpomosxurenabHOCTH, CTOMMOCTB,
HazBanme ¢upmsb);

e dupma (Haspamme dupmsbl, Anpec, Temepou, Hammume cucTembl
CKHIOK, IIpomeHT CKUIOK).

B mepBoii Tabauie mnoyKHO ObITh He MmeHee 20 3amuceii; BO BTO-

poii — He MeHee 5 3ammceii.

CospaiiTe sampoc s oToOpaskKeHMA wuHGOpPMAIUU O GuPMax

(masBanume, azpec TtejaedoH), IIPeAIATalOINUX ILIAXKHBINA OTIBIX.

CospaiiTe Ha ero OCHOBE OTYET.

JononHuTenbHble Matepuanbl K [laBe CMOTPUTE B aBTOPCKOM MacTtep-
ckomn.
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Masea 4

CETEBbIE UHOOPMALIMOHHBLIE
TEXHOJIOI'NHA

§ 14
OcCHOBbI NOCTPOEHUA KOMMbIOTEPHBLIX cCeTen

14.1. KoMmnbloTepHbIe CeTU N ux Krnaccudukauma

KomnbloTepHas ceTb — 9TO rpynna (aBa u 0Oonee) KOMMNbIOTEPOB, 0
COEOMHEHHbIX KaHanamy nepenaydm OaHHbIX.

KowMmmbioTepHble ceTu 00eCIIeurBaiOT:

® OLICTPBLIII OOMEH MJaHHBIMU MEXXKIY OTAeJbHBIMU KOMIIbIOTEpaMu
ceru;

® COBMECTHOE€ UCIIOJIb30BaHUWE BBIUMCIUTEJbHBIX PECypCcOB, IIPUHTeE-
POB, MOJIEMOB, CKaHEPOB, YCTPOWCTB BHEITHEN MMaMATHA U T. I.;

® COBMECTHOE INCIIOJb30BaHME IIPOrpaMMHOI0 ofeclieueHus u 06as
DaHHBIX;

® COBMECTHYIO paboTy IIOJIb30BaTesiell HaJ HEKOTOPLIM 3aJaHueM
WU TIPOEKTOM;

® BO3MOJKHOCTh YAAJEHHOTO YIpaBJIeHUS KOMIOblOTepamMu (AuUarHo-
CTUKY, HACTPOMKY U/WJIM YCTAHOBKY HA HUX IIPOrpaMMHOrIo obec-
meyeHns, OKasaHWe APYIUX BUIOB YAAJEHHON MOAAEPIKKHU II0JIb-
30BaTeJaAM MU T. II.).

B saBuCcMMOCTM OT BBIHOJIHAEMBIX B CeTH (PYHKIMI pPasiIddyaroT
KOMIBIOTEPHI-CEPBEPLI U KOMIBIOTEPHI-KJIUEHTHI:

e cepBep (OT aHrJ. Server — OOCHYKHUBAIOINUII) — KOMIILIOTED,
OPEeNOCTABIAIONINI MOCTYII K COOCTBEHHBIM pecypcaM JIpPyTuUM
KOMObIOTEPAM W/UJIW YIPABIAIOININ pacupeneeHneM PecypcoB
ceru;
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° KgueHT (pabouas CTaHIMA) — KOMIBIOTEDP, KCIOJB3YIOINIUNA pe-
cypchl cepBepa.

KomMmibrorepHble ceT MOIYT OBITh KJIACCU(MPUIIMPOBAHBI II0 PA3HBLIM
OCHOBAHUAM: MO0 TEePPUTOPUATBHOINI PACIPOCTPAHEHHOCTH, II0 apXu-
TeKType, 0 CKOPOCTHU Iepefadyu AAaHHBIX, 10 HAa3HAUEHUIO, II0 THUILY
cpenbl Ilepemauym AAHHBIX W Ap. PaccMOTpMM HEKOTOPbIe M3 3JTHUX
KJaccu(puKaIui.

ITo TeppuTOopuaIbHONW PACIPOCTPAHEHHOCTHU BBLIAEIAIOT:

e jgokanbHble cetu maum LAN (amra. Local Area Network) — cern,
cocrodAIlye M3 OJU3KO PACIIOJOYKEHHBIX KOMIBIOTEDPOB;

e rjgobanbuble cetu waum WAN (anra. Wide Area Network) —
CeTU, OXBATBHIBAIOIINE OOJIBIIIE TEPPUTOPUN U BKJIIOUAIOIIME 0O0JIb-
1I10€ YUCJIO KOMIILIOTEPOB.

IIo apxuTexkType pasjindyaroT:

® OOHOPAHI'OBBIE CETH, B KOTOPBIX BCE€ KOMIIBIOTEPHI MMEIOT pPaBHbIE
mpaBa — KaKIbIi KOMIBIOTED MOKET IIPEeIOCTABJIATL COOCTBEHHBIE
pecypchl OPYyIMM KOMIIBIOTEpPAM CE€TU W MCIIOJb30BaTh PECYPCHI
ocTambHBIX. Taxkasa opraHmsaius II03BOJIAET COXPAHATHL paboTo-
CIIOCOOHOCTh CeTH IIPHU JIOOOM KOJHYECTBEe U JIIOOOM COUYeTaAHIN
e€ YyUaCTHUKOB. B OZHOPAHTOBOM ceTHM BCe KOMIIBIOTEDPHI PaboTaroT
He3aBUCUMO IPYT OT Apyra, y HUX HET eAWHOTOo IeHTpa. Takyio
CeTh CJIOJKHO OOCHIY:KMBATh — PYKOBOAUTH MTOCTYIIOM K Ppecyp-
caM, yCTaHaBJIMUBATL U OOHOBJSATH HpPOTPaMMHOEe obeclieueHHe Ha
OTAEeJIBHBIX KOMIIBIOTEpaX, 3allluIlaTh OT BMeIllaTeJbCTBa IIOCTO-
POHHUX IIOJIBSOBaTeJIefI, OT BHPYCHBIX aTaK M T. II.;

® ceTu C BBIIEJEHHBIM CepPBEpOM — CeTH, B KOTOPBIX OJIWH WMJIN
HECKOJIbKO KOMIILIOTEPOB SIBJISIOTCS CepBepaMiu, a BCE OCTAJb-
Hble — KJMeHTaMu. Kak IIpaBMJIO, cepBep MOIIHee U 3aIlUINEH
Jyulne OOJBIIMHCTBA KJINEHTOB. Ha cepBepe IIpoIle OPraHmso-
BaTb OOCTYII K AJAaHHBIM TOJIBKO KJMHEeHTaM C COOTBETCTBYIOIIIMMHU
npaBamu. OCHOBHOII HEMOCTATOK TaKWX CETed B TOM, UYTO Hepabo-
TOCIIOCOOHOCTH CepBepa MOJKEeT IIPUBECTH K HepabOoTOCIIOCOOHOCTH
Bcell ceTw.

CkopocTh mepemaum HAHHBIX II0 CETH — 9TO KOJHUYECTBO OUT HaH-
HBIX, KOTOpbIe MOTYT OBITH IIepeJaHbl 3a OAHY ceKyHay. IIpomyckHasd
CIIOCOOHOCTh — 9TO MaKCHUMAaJbHAasdA CKOPOCTH mepemauu AaHHBIX. [1o
CKOPOCTHU Iiepefadu” AAHHBIX Pa3JIMYalioT:

°* HU3KOCKopocTHbIe ceTtu (mo 10 Mo6wurt/c);
® cpemHeckopocTHbie ceTu (mo 100 Mo6wut/c);
® BbICOKOCKOpPOCTHBIe cetu (cBbimre 100 Mo6wut/c).
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14.2. AnnapatHoe M nporpaMMHoe obecnevyeHue
KOMMNbIOTEPHbLIX cCeTen

O0benuHEeHNEe KOMOBIOTEPOB B CETh OCYINECTBJISAETCA C KUCIOJIB30-
BaHHEM KaHaJIOB IIepeJauyn OAaHHBIX — CPenbl IIepemavyr OAaHHBIX U
o0opyIoBaHMs, O0eCIIeUMBAIOIIEro Iiepemavy OaHHBIX B JTOH cpeme.

Ilo Tumy cpenmbl Iepemauy SAaHHBIX Pa3IMYalOT CETH:

®* IpoBOAHBIE (KabeJabHBIE) — CpeNO¥ mepefauyyd MAaHHBIX SIBJISAIOT-
ca xabeau (TesedOHHBIN MHPOBOJ, KOAaKCHAJNbLHBIN Kabeab, BUTAS
mapa, OIITOBOJIOKOHHBIN Kabejb);

® OecIIpOBOJHBIE — CPEAON mepedauyud SABJISIOTCA PAAUOBOJHBI B
OIIpeJIeJIEHHOM YacTOTHOM JIuamasoHe.
CeTeBble ajmalnTepbl — YCTPOMCTBA, BBINOJHAMONINE (PYHKIIUIO CO-

IPsKEeHus KOMIIBIOTEPA CO CPemoil Imepemadyu HaHHBIX.

Kakoit O6bI mpuponbl HU ObLI CUTHAJ (SJIEKTPUUECKUI, OIITHUYE-
CKUI, PaguOCUTHAJI), IIPU Ilepegade II0 CETHU Ha OOJIbIIIOE PACCTOSHUE
oH cyiabeer. UToOBI CHUTHAJ He HCKAasKaJica M He IPOIanai, ero Heood-
XOAMMO YCUJIUBaATh. llesaeTcsa 9TO ¢ IMOMOIIBIO CIIeIMaJILHOTO 000pYI0-
BaHUA, TaK HA3LIBAEMBIX IIOBTOPUTEJEl, YBEJIUUYUBAIONINX PACCTOIHIE
CeTeBOT0 COeIUWHEHUs IIyTEM ITOBTOPEHUS CUTHAJA «OAUH B ONUH».

KoHI1eHTpaTOphl W KOMMYTATOPBI CAY:KAT OJAA O0beIUHEHUSA He-
CKOJIBKUX KOMIILIOTEPOB B TpedyemMyoo KOH(PUTYpAIUIO JOKAJIbLHOMN
BBIUYMCJIUTEIbLHON CeTH.

s coemguHeHUsA mojaceTeit (JIOTMYECKUX CETMEHTOB) U PA3IUYHBIX
BBIUMCJIUTEIBHBIX CETEMl B KauecTBe MeKCeTeBoro mHTepdeiica mpume-
HSIOTCA KOMMYTATOPBI, MOCTBI, MapIIPYTU3aTOPhI U IILIIO3HI.

Hna opraHusanuu oOMeHa AAHHBIMH MEXKIY KOMIIBIOTEPAMHU CETH
WCIIOJIB3YEeTCS HECKOJbKO BUIOB IIPOTPAMMHOTO OOecCIieueHUs: ceTe-
Bble KOMIIOHEHTHI OIEPAITMOHHON CHUCTEMBI, CIY:KeOHble U MIPUKJIALI-
Hble mporpamMMmbl. CeTeBas ollepallMoOHHAas CHUCTeMa CBA3BIBAET BCe
KOMIBIOTEPHI U mepudepuiiHble yCTPOHCTBA B CETH, KOOPAWHUPYET
uxXx (pyHKIUU, obeclieumBaeT BaIUINEHHBINA MOCTYO K NaHHBIM. Ilpwu-
KJIafHbIe IIPOTPAMMBbI, MUCIIOJb3yeMble [Jisi IOJYUEeHUsS CEeTeBBIX YCJYT,
KaK MOpaBUJIO, IIOCTPOEHBI II0 KJIMEHT-CEePBEPHON TEeXHOJIOTUU U COCTO-
AT U3 JIBYX 4YacTei:

1) KIMEeHTCKOM, IIPefOoCTaBJAIOIIell BO3MOKHOCTbL OOPATUTHCA C 3a-

IIPOCOM K pecypcaM IPYruxX KOMIIBIOTEPOB;

2) cepBepHOii, OTBeUAIOIlell HA 3aIPOCHI KJMEHTCKOU YacCTH.

Yro6bl O0OMEH OaHHBIMH MEXKAY KOMIIBIOTEPDAMM CETU IITPOXOIUJI
0e3 moTephb WM HCKaKeHUl, pasHooOpasHble KOMIILIOTEPhI, ceTeBoe 000-
pyIoBaHME M IIPOTrpaMMHOe obOeclieueHue AOJIKHBI B3aUMOAEHCTBOBATH
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IO OAMHAKOBBIM UYETKO OIIPEeNeJIEHHBIM HpaBumjaMm. Taxkue mpasuia Ha-
3BIBAIOT CETEeBBIMH IIPOTOKOJIAMU.

0 CeTeBOll NMPOTOKOA — 3TO COBOKYMHOCTb OCOOLIX COrMMalLeHWnin, a Tak-
Xe TeXHUHEecKux npouenyp, KOTopble PeryampyloT nopsgok U cnocob
OCyLleCTBJIEHUA CBA3UN MeXOYy KOMMbIoTepamu, O6'beD,VIHéHHbIMVI B CeTb.

BoJBITMHCTBO COBPEMEHHBIX KOMMIBIOTEPHBIX CETEeH OCYIIEeCTBJISIET
mepegauy JaHHBIX Ha OCHOBe cTeKa (Habopa) IPOTOKOJIOB IIOJ Ha3Ba-
muem TCP/IP (amra. Transmission Control Protocol/Internet Pro-
tocol — mpoToKos ympaBiieHUs mepeaaueii/MerKCeTeBO MPOTOKOJI).

IIpu mepemade gaHHBIE Pas3fgeAlOT HA OTAeJbHbIE HeOOJbIIHe Ia-
KeTbl, IOMOJIHAIOT CJOY:KeOHBIMU JaHHBIMU (agpecaMu KOMIIBIOTEPOB
moJydaTesiss ¥ OTIIPABUTENSI, HOMEPOM ITaKeTa Y KOHTPOJBHBIM OUTOM)
U TepemaloT IIOCJeNOBATEeJbHO IPYr 3a IPYTroM.

MapiipyT Iepemadu OIIPEIEISI0OT MapIIPyTH3aTOPbI, KOTOPbIE TaK-
JKe cJemAT U 3a AOCTaBKOII HaKeToB. PasHble MaKeThl OJHOTO CO00-
IIeHusA MOTYT IlepeJaBaTbCA Pas3sHbIMU MaprIipyramu. llakeT, mo Ka-
KOW-TO NpUUYMHE He IIOIaBINHIK K aJpecaTy, OTIPABJISIETCA IIOBTOPHO.
IToBTOPHO mepenaroTca W IIAaKeThl, B KOTOPBIX BO BpeMs IIepeaadyu
BO3HUKAIOT MCKa’KeHUsd NAHHBIX. B IMIyHKTe Has3HaUYeHUs BCe IIAKeThI
COeIUHSIOTCS, W OaHHbIe IIPHOOpeTaloT IepBOHAYAJbHBIN Bui. Bia-
romaps pasfeieHUWI0 MaHHBIX Ha OTHAeJbHbIe MaKeThl UX mepemada IIo
ceTu MOPOUCXOAUT OBICTPO U HAAEIKHO — OHA BO3MOJKHA OasKe IIpU
BBIXOJIE M3 CTPOSI YacTU CeTU. B TaKoW cHUTyanuum MapripyTu3aTOPhI
ompenessaAT HOBBIM MAapIIpPyT AJA IPOXOKIEHUsS ITakeTa B 00XOJ IIO-
BPEXKIEHHOTO yUacTKa.

IIpaBuna pasOuWBKM HaHHBIX Ha IIAKeThl, WX MOCTABKHU K ajpecary
u o0beIUHEHUs IMMAKeTOB B eAUHOe Iejoe ompenesnseT mporokos TCP.

ITepecblika ITaKETOB MeEKAY KOMIIBIOTEPAMU, KOTOPbIE MOTYT
UMeTh Pa3HYI0 apXUTEeKTypPy, HCIIOJIb30BaTh pPas3HbIEe OIlepaIlMOHHBIE
CHCTEMBbI YU OTHOCUTBHCS K Pa3HBIM CETAM, OCYIIEeCTBJISETCS Ha OCHOBE
nporokosia IP.

14.3. PaboTta B nokanbHOW ceTu

0 JlokanbHaa ceTb — OTO CETb, COCTOALIAA M3 GNM3KO PACMONIOKEHHbIX
KOMMbIOTEPOB, 4Yalle BCEero Haxogdlluxcd B O}J,HOVI KOMHaTe, B OOHOM
UJIN HECKOJIbKUX ONIN3KO PacnoJIoXKEeHHbIX 30aHNAX.
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Jloka/sibHbIe CeTH MpeAHasHAYeHBbI IJIS OrPAaHMYEHHOTO KPyra II0JIb-
30BaTeJIe.

OpHoit M3 BasKHeIiIeli XapaKTePUCTUK JIOKAJbHBIX CeTell ABJIAEeT-
Ccs CKOPOCTH IepefayuM JAaHHBIX, IIOATOMY KOMIILIOTEPHI COEQUHSIOTCS C
IIOMOII[HI0 BHICOKOCKOPOCTHBIX afallTePOB M BBICOKOCKODPOCTHBIX JIMHUM
cBsasu. Kpome Toro, JoKaJbHBIE CETU NOJIYKHBI 00JIaJaTh OTKPBITOCTHIO
U THOKOCTBIO: IIOJIb30BATENN MOJYKHBI MMETh BO3MOMKHOCTH H00ABISATH
B CeTb WM IMepeMellaTb KOMIILIOTePbl U APYrue yCTPOICTBa, HPU He-
00XOAUMOCTU OTKJIOUATh WX 0e3 IpepbiBaHuil B paboTe ceTH U T. J.
AT XapaKTEePUCTUKU BO MHOTOM OIIPeNeA0TCcA KoHpUurypamuen muian
TOMIOJIOTHEN CETH.

Tononorma — 3T0 KOHOUrypaums ceTu, crnocob coeauiHeHUst e€ ane- 0
MEHTOB OpYyr C LPYrom.

Tomosoruio ceTu ymoOHO IPEACTABIATH C TIOMOINBIO rpada, Bep-
IIHAM KOTOPOI'O COOTBETCTBYIOT KOMIIBIOTEPHI (MHOTAZA — APYyroe o00o-
pyaoBanue), a pédopam — @PuU3NUECKHe CBA3W MeXKIAy Humu. 4Yarie
BCEr0 WCIOJIL3YIOTCA INMWHHAS, KOJbIEBas, paauaibHAas U IPEBOBUI-
Had TOIIOJOIUM. Nx OIlCaHMne, OCHOBHBIE OOCTOMHCTBA M HEeOOCTATKHU
mpencraBJieHbl B TaOs. 4.1.

Tabnuua 4.1
Tononorum nokKanbHbIX ceTen

IlIuanas Tomosorusa (0o0mIasA IIMHA)

Onucanue

Bce KOMIIBIOTEPHI CE€TU IIOAKJIIYAITCA K OOJHOMY KabeJro.
JtoT Kabesb HCIIOJIB3yeTCA COBMECTHO BCeMUu pa60‘-II/IMI/I
CTaHIIUAMM IIO OoUuepenu. HpI/I TaKOM THUIIE€ COeAVUHEHUA BCe
COO6]’J.IeHI/IH, IIOChLJIaeMble KaXIAbIM OTAEJIBHBIM KOMIIBIOTE-
poM, IPUHUMAIIOTCA BCE€MHU OCTaJIbBHBIMK KOMIIBIOTEpaMu B
ceTu

JlocTouHcTBA HemocraTkn

Brixog u3  CTpoOA oTaeabHbIX | [Ipu 00pbIBe Kabeas (eAUHOTO [IJis
KOMIOBIOTEPOB He BJIUSET Ha | Bcell cerTu) Hapyliaercsa padora
paboToCcIIoCOGHOCTL BCeii ceTu Bcell ceTu
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Orxonuanue maba. 4.1

Koasuesasa tomoaorus (KOJIbILO)

Onucanue

HaHHBIE HepemarTCcA MO KOJBI[Y OT OJHOTO KOMIBIOTEPA K
apyromy. Ecau ogvH KOMIIBIOTED ITOJIyUYaeT NaHHBIE, IIpe:-
HasHAUYeHHBbIE [JIA APYroro KOMIIbIOTEpa, TO OH Iepegaér
ux pganabine (D0 KoJbily). Eciu KOMIIBIOTED pAaCIIO3HAET
JaHHBIE KaK CBOM, TO KONHPYyeT WX cebe BO BHYTPEHHUH
Oydep

HocTouncraa Henmocratku

BamancupoBka Harpysku, BO3MOXK- | Pu3nUecKHe OrpaHMYeHUs1 Ha 00-
HOCTHL ¥ YAOOCTBO MPOKJIAAKK Ka- | IMYI IPOTAMKEHHOCTH CETU
Oeist

PanuanpHaa tomosorusa (3Be3ma)

Onucanue

Kaxxkaplii KOMObIOTEP UYepes3 CIEeNUAJbHBIN CETEeBOU amaiTep
HOIKJIIOUAETCA OTHeIbHBIM KabejleM K O0beqUuHSIIEeMY
YCTPOMCTBY

HocTouncTBa HemocraTkn

Boabmas HaJEXKXHOCTD CpaBHI/ITeJII)HO BBICOKasaA CTOMMOCTBHb
060py,lIOBaHI/IH U OIr'paHUYEHHOE KO-
JINYEeCTBO Yy3JIOB B CeTHU

JIpeBoBHMOHAA TOMOJIOTHS (MepapxuyecKas 3Be3aa)

Onucanue

O6pasyercs coegumHEHUEM MeXKIy Cco00ff HECKOJbKUX 3Be-
31000pa3HBIX TOMOJIOTHI. B HacTosIlee BpemMsa caMbIi pac-
IPOCTPAHEHHBIN CIIOCOO IIOCTPOEHMA KaK JIOKAJIbHBIX, TaK
U TI00aJIbHBIX ceTelt

HocTouncraa Henmocratku

Boarpmas wmagékHOCTHL, cooTBerTcT- | Heo0XOAMMOCTL B HOIOJHUTEJIHLHOM
BHUe peaJbHON CTPYKType MH(poOpMAa- | ceTeBOM 000PYIOBAHUU
IIMOHHBIX IIOTOKOB
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B oxmopaHroBOii ceTM KOMIIBIOTEDhI, KaK IIPABUJI0, O0BEIUHSIOT
B pabouyio rpynny. Pabouas rpymnma — B3TO TpPyIa KOMIIBIOTEPOB
JIOKAJIbHOM CeTH, II0JIb30BATENM KOTOPBLIX BBIMOJHSAIOT IIOXOXKHE 3a-
MaHWS W OCYIIECTBJISIOT PEeryJjspHBIA Oo0OMeH maHHbIMH. Hampumep, B
JOKAJIbHOI CeTH IIKOJLI B OJHY Padouyio IPyHny MOI'YT OBITb O0B-
eIVHEHbl KOMIIBIOTEPhI KabmHeTa umH@OpMATUKK. PaboumM rpymam
maioT uMmena, mampumep Class mam Administration.

B cersax ¢ BBIEJIEHHBIM CEPBEPOM KOMIIBIOTEPHI, KAK IIPABHJIO,
00bequHAI0T B goMeHBI. [lomen (oT auri. domain — BiageHue) —
9TO T'PyNIia KOMIIBIOTEPOB, IEHTPAJIU30BAHHO OOCTY:KMBAEMBIX OOIITNM
cepBepoOM, KOTODBIM PYKOBOAUT pacipeiesieHueM IIPaB AOCTYyIla IOJb-
3oBareisieii K pecypcam cetu. Kax m paboueii rpyiie, AOMEHY OaiOT
uMsa. B OOJBIMON JIOKAJIbHON CETH MOYKEeT ObITh HECKOJHKO JOMEHOB.

Kaxxmomy KoMIObpioOTEpy B cocTaBe paboueil Ipynnbl WA JOMeHa
IaloT YHUKaJIbHOE MMs. Hampumep, KOMIObIOTED yUUTeJasA B KabuHeTe
uHpOPMAaTUKU MOKeT mMeTb uMsa Teacher, a mmMeHa KOMIIBIOTEPOB
yueHukKoB moryT ObiTh PC1l, PC2 u T. &.

YacTo HAa OZHOM KOMIIbIOTEpe paboTaeT HECKOJBKO II0JIb30BaTe-
Jeil, HampuMep Ha ypoKax WHMPOPMATHUKMN YUYEHUKMN PasHBIX KJIACCOB
paboraioT Ha ONHUX M TeX K€ KOMIbIOTepax, MMEIOIUXCS B KabuHe-
Te mHopMAaTUKHU. [ TOro 4ToObI O0ECIIEUNTH IIOJIL30BATEISM BO3-
MOJKHOCTh PabOThl ¢ MHAWBUAYAJILHBIMU HACTPONKAMM OIEepaI[MOHHOMN
CHCTEMBI, YIIPOCTUTL HOCTYII K MX COOCTBEHHBLIM AOKYMEHTAM M Orpa-
HUYUTh OOCTYI K Uy:KuUM (paijaM M OaAIKaM, KCHOJb3YVIOT YUYETHBIE
3aINCH.

IlpemocraBienue oO6Iero moOCTyIa K IIallKaM TaéT BO3MOKHOCTH
MOJIb30BaTeNIAM paboraTh ¢ aijaMu, XpaHANMMUCA Ha AUCKAX IPY-
TIX KOMIILIOTEPOB JIOKAJIBbHOU ceTu. Kpome TOTo, OOIIIUI HOCTYII MOK-
HO YCTAHOBUTH, HAIIpUMep, K IPUHTEPY HUJIU CKaHepy.

Emé omHuM mpeuMyInecTBOM JIOKAJLHOM CeTH SABJSETCS BO3MOMK-
HOCTH IOAKJIIOUEHHWS K TJIO0AJbHOII CeTHM BCeX KOMIILIOTEPOB dUepes
OIVH M3 HUX, UMEIONNN B HEE BBIXOJ. ITOT KOMIILIOTED BBLIMOJIHSIET
GYHKIIUIO MIII03a — YCTPOMCTBa, 00ECIEeUMBAIOIIETO COEMUHEHUNE ABYX
ceTeli: JIOKAJIBbHOU U TJI00AJBHOM.

14.4. Kak ycTtpoeH UHTepHeT

FoGanbHaa ceTb — O3TO CETb, MNpeaHasHayeHHas Ang obbeauHeHus 0
GO/IbLLIOIO YUCSIA OTAE/bHbLIX KOMMBLIOTEPOB U JIOKasIbHbIX CETel, pacno-
JIOXKEHHbIX Ha 3HAYUTENILHOM YOasieHUM (COTHU U ThICAYN KUSTIOMETPOB)

Apyr OT apyra.
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T'ymobasnbHBIE ceTM OPUEHTHMPOBaHBI Ha OO0CHy;KUBaHUE HeOTpPaHU-
YEeHHOTO Kpyra moJib3oBaresieii. CaMbIii BOeUYaTJSIONINN TIPUMEp TJIO-

b6asbHOUM ceTu — HWMHTepHeT.
0 UHTepHeT — 5T0 rmoGanbHas KOMMbIOTEPHas CeTb, B KOTOPOWM MHOIOYMUC-
JIeHHble Hay4Hble, KOpropaTWBHbIE, FOCYAApPCTBEHHbIE W Apyrue ceTw,

a TakXe MnepcoHasibHble KOMMbIOTEPbl OTAENbHbLIX MOJib30BaTeNen coeam-
HEeHbl Mexay coOOoM KaHanamu nepenadn OaHHbIX.

OcHoOBOII ammapaTHO! CTPYKTYphI ceTu VHTEpHET MOXKHO CUMTATH
MOIITHBIE KOMIIBIOTEDHI (Y3JIbI) U CBA3BIBAIOINE MX BBICOKOCKOPOCTHBIE
MarucTpaJibHble KaHaJbl Ilepelayr MJaHHBIX. KOMOBIOTEPHBIN Y3eJ,
KaK IIpaBUJIO, IIPeJCTaBJseT CO00Il HEeCKOJIbKO MOITHBIX KOMIIBIOTe-
POB, TOCTOAHHO IOAKJIOUEHHBIX K ceTu. OpraHmsamnmu, UMeIOIIue B
COOCTBEHHOCTH U OOCIY KUBAIOIIIVIe 3TO O0OPYyJOBaHUE, ABJIAIOTCA IIep-
BUYHBIMHU IIpoBaiiepamMu (OT aHTJI. provider — TOCTaBIIUK) YCJIYT
Nurepuera. 910 Tak Ha3bIBaeMbIil IepBBLIN ypOBEHb aoctyna K HWH-
TepHeTy. K IepBHUYHBIM NIpOBaiaepaM NPUCOEAMHAIOTCS IIPOBaliephl
CJIeIyIOIINX YPOBHEH, KOTOpPhIE, B CBOIO OUepedb, 00ECIIeUMBAaIOT [O-
CcTYyHI K KaHajaMm VHTepHeTa CBOMM KJIMEHTAM — IIpoBaigepam OoJiee
HU3KOTO YPOBH:A, JIOKAJbHBIM CETSAM U OTHAEJbHBIM IIOJb30BATEJIAM.
Hapé:xxuocty (pyuKIImoHuMpoBaHUA MHTepHeTa obecleumBaeTCAd HaJU-
ypeM OOJBIIOTO KOJWUYECTBA KAHAJOB CBA3SU MEKAY BXONAIIUMHU B
HETO CeTSIMMU.

Q VIHTEepHET 4BNAETCS COBOKYMHOCTbIO CeTen, UMELWMX passinyHylo reo-
rpapuyeckyto M OpPraHM3auMOHHYIO MNPUHAOJNEXHOCTb. Y Kaxgowm w3
aTUX ceTer MoxeT ObITb Bnageneu, HoO B uUenoM VHTepHeT He npuHaa-
JNIEXUT HUKOMY.

Tak kak VIHTEpHET He MMEeeT eOMHOro BHELUHEro YMnpaBiiEHUs, €ro

HENb3s €OMHOBPEMEHHO BbIK/TIOYUTD LLESIMKOM.
KoopanHupyet passutue WHTepHeTa o0O6LWECTBEHHAss oOpraHusaums

O6uwecTtBo MHTepHeTa (Internet Society, ISOC).

3a Ka'KIbIM KOMIBIOTEDPHBIM y3J0M B VHTepHeTe 3aKPEIJEH IIO-
CTOAHHBIN aapec, HasbiBaeMblii IP-agpecom. IP-agpeca moayuaioT u
KOMIIBIOTEPHI MOJIb30BaTejieil ceTu M HTepHeT, HO B OTJHYHE OT ajpe-
COB YB3JIOBBIX KOMIIBIOTEPOB MX ajpeca HOeHCTBYIOT JIUIIL BO BpeMsd
HOAKJIOUYEHHUSA II0JIH30BATENSI K CeTH M M3MEHSIOTCA IIPH KasKIOM HO-
BOM ceamce CBSA3U.

IP-agpec mpezcraBisgeT co0oii 32-0UTHBIN HAeHTU(MUKATOP, HAIIPU-
mep: 01010101.10001110.00010011.00011110.
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Toukamu 32-0mTHas IeIOUYKa paslaejeHa TOJLKO IJs 0oJiee ymoo-
HOTO €€ BOCHPUATHUS UYeJIOBEKOM, KOTOPOMY B OTJHMUYHNE OT TeXHUUe-
CKUX YCTPOMCTB TPYAHO padoTaTh C AJMHHBIMU IIOCJIELOBATEILHOCTSI-
MU HyJiell um enuuuil. VIMEHHO MO3TOMY B OOJIBIIIMHCTBE CJIyYaeB MbI
ucnoJab3yeM sanuch IP-agpeca B BuUIe UETBHIPEX Pa3desIEHHBIX TOUKAMHI
mecATUYHBIX umcea — oT 0 mo 255 kKaskmoe.

Hampumep, mecsaTuuHas 3anuch IIPeACTaBJIEHHOTO BBIIIEe ajapeca
oymer ummeTb Bua: 85.142.19.30.

HHTepHET ABIAETCA CEeThIO ceTell, m cuctema IP-ampecanmuu yumu-
TBIBAeT 3Ty CTPYKTypy. IP-ampec cocrouT m3 nByX dYacTed, omHa U3
KOTOPBIX OIIpefieigeT aJpec CeTH, a BTOpasg — aJpec caMoro ysja B
oTou cetu. Ilpm sTOM neseHWe agpeca Ha YacTHU OIpeAesseTcs Mac-
Kol — 32-0MTHBIM UYMCJIOM, B OBOWYHON 3aIlCH KOTOPOTO CHauaJa
CTOSAT eIUWHUIIBI, a ImoToMm — Hyau. llepsas uacte IP-azpeca, coor-
BETCTBYIOIaAd €IUHUYHBIM OUTAM MAacCKH, OTHOCUTCA K aJapecy CeTH.
Bropasa uacte IP-agpeca, cooTBeTcTByIOIas HYJEBLIM OHUTaM MAaCKHU,
ompeneJisieT UMCJIOBON ajpec ysJjia B ceTu. Aapec ceTu NToJydaeTcd
B pe3yJibTaTe IIPUMEHEHUs IIOPa3pPAIHON KOHBIOHKIUN K IP-ampecy
y3Jia U Macke.

IIpumep 1. Ilycts IP-azpec ysima paBen 231.165.215.131, a ma-
cka paBHa 255.255.248.0. TpebyeTcsa BBIACHUTL aJpeCc CETH.

Yro6bl HAWTU aapec ceTu, mpuMeHuM K IP-agpecy ysia m mMacke
MOPa3PAAHYI0 KOHBIOHKIIUIO:

AN

231.165.215.131
255.2565.248. 0
‘)

BcemomuuM, uTO mecATUYHBINA HOJIb MOMKET OBITH IIPEACTaBJIEH Ile-
IIOYKON M3 BOCbMH HyJe#, a 255;,=11111111,.

Yro Kacaercda oIepanuy KOHBIOHKIUU (JOTMYECKOTO YMHOMKe-
HHUdA), TO IJA HeE CIpaBemJnBBLI cieayroliue paBeHcTBa: A & 1 =A,
A& 0=0, rne A — HekoTopas JoruuecKas IIepeMeHHad.

Ha sTom ocuHoBaHwuM, IIPOIYyCTHUB 9TAIl ITPEOOPA3OBAHUS OIIEPAHIOB
B JBOUYHYIO CHUCTEMY CUMCJIEHUS, MOYKEM 3aKJIOUNTh:

1) pesyabTaToM IOPa3PSASHON KOHBIOHKIIUM JIIOOOTO IeJoTo umcjaa A
(or 0 mo 255,)) u uncaa 255, Oymer camo A;

2) pe3yabTaTOM HOPa3PAAHON KOHBIOHKIIMHK JIIOOOTO Ilejioro umciaa A
(or 0 mo 255;,) m umcna O OGymer uwmcio O.
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Takum obGpasom:

231(.|165|. 215 .|131
255(.1255|. 248 .|0
231|./165|. ? .|0

Hna BBINOJTHEHWSA NOPaspAJHON KOHBIOHKIUHM dYncea 215;, u
248,, mepeBeéM UX B ABOUYHYIO CHCTEMY CUMCJIEHU.

BcroMHUTE BO3MOXKHBIE CIIOCOOLI IepeBoJa IEJIBIX IeCATUUYHBIX
YyuceJ BaM IIOMOTYT CJIEAYIOIHEe 3amuCH.

215 | 107| 53 | 26 | 13| 6 | 3 | 1
1| 1| 1] o] 1 ]oO 1

215,, = 11010111,,.
248,,= 128 + 64 + 32 + 16 + 8 = 11111000,

BrinmostHUM TOPaspALHYI0 KOHBIOHKIIUIO:
11010111
11111000
11010000

Beimoaaum mepeBon aBomunoro uwmeiaa 11010000 B mecaTuuHyio
CHCTEMY CUMCJICHUS:

| Crenenu ocuoBauusa (2)

76543210/

11010000 =1-2"41-264+1.24=128+64+ 16=208.

3anwuriemMm HCKOMbIZ aapec cetu: 231.165.208.0

IIpumep 2. [Ina ysma c¢ IP-agpecom 227.195.208.12 anmpec ceru
paBen 227.195.192.0. Kakoii B aToM cjayuae MOKeT OBITb MacKa?

Tak Kak ajpec CeTH IIOJydyaeTCd B pPe3yJbTaTe HPUMEHEHUS II0-
paspAmHON KOHBIOHKIIMK K IP-agpecy ysjga m Macke, TO MbI MOYKeM

AN

3a1ncaTh:
IP-agpec ysia: 227.195.208.12 227.195.208.12
Macxka: & XXX, XXX. XXX. XXX & 255.255.xxx.0
Anpec ceru: 227.195.192.0 227.195.192.0
Mer Bugum, uto 1-#1 m 2-#1 6aliThl MAcKM — eOUHUYHLIEe, a 4-U
6aliT — HYyJeBO#. BymeM «peKOHCTPyHPOBATH» 3-M OaWT MacKHU.

208,, = 11010000,, 192,, = 11000000,.
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Ecau 3-ft 6aliT MacKku IpeACTaBUTH B BHUIE XXXXXXXXgy, TO MOK-
HO 3amlucaTh:
11010000

XXXXXXXX
11000000
IlepBas, BTopasa u ueTBEpPTas cjeBa ITU(pPBI, TPUHAILIEKAIIIIE Pac-

cMaTpuBaeMoMy OalTy MacKH, ONPEAeJSIOTCS OJHO3HAUHO U PaBHBI
coorBercTBeHHO 1, 1 u O:

11010000
11x0xxxx
11000000

N3 Toro, uro macka — 32-OMTHOE UYMHCJO, B ABOUYHON 3alNCU
KOTOpPOI'0 cHAuajga CTOAT eIMHUIbI, a IIOTOM — HYJM, CJIEeIyeT, UTO
ImocJie HyJIsI, CTOSINEro Ha 4YeTBEPTOM MeCTe, MOIL'YT CJIEJOBATH TOJIBKO
HYJIHU:

11010000
11x00000

11000000

Tak xak 0 & x =0 mpu Jd060M X, TO AJA TpeThero GaliTa MacKu
BO3MOJKHBI OBa BapuaHTa:
1) 11000000, = 192,,, Bca macka: 255.255.192.0;
2) 11100000, = 224,,, Bca macka: 255.255.224.0.

Mbl  paccmoTpenu CTpPyKTypy apgpeca Mo TakK Ha3biBAEMOMY [pO- Q
Tokony IPv4, cornacHo koTtopomy IP-agpec umeeT pnuHy 32 6wuTa.
Takmx appecoB [O0OCTaTo4HO MHOro — 6Gonee 4 MunnmMapaoB

(252 — 1 = 4 294 967 295).

Mo paHHbIM MexayHapogHOro cok3a 3NeKTpOoCcBA3M (Npecc-penus
26 masa 2015 ropa) npu HaceneHun 3emnu B 7,2 mMunvapaa YesnoBek
3,2 Munnnapoa U3 HUx sBNAA0TCA Nnosib3oBatenamMu VHTtepHeTa. 9TO ro-
BOPUT O TOM, 4YTO 3arnac 4YeTblpExOaWTOBbIX aApPEecOoB YyXe (aKTU4eckn
ncyepnaH.

B cBA3u ¢ atum pazpaboTtaH npoTtokon IPv6, cornacHo kotopomy IP-
agpec nmeet gavHy 128 6ut. BO3MOXHOE NPOCTPaAHCTBO agpecoB Mpw
3TOM CTOJIb OFPOMHO, 4TO MOXeT obecneuntb 300 munnmnoHoB IP-agpe-
COB Ha Kaxpgoro xwutensa 3eman!

CornacHo npoTtokony IPv6, apgpec npeacrtaBnseTr coboi Lenoyky m3
128 Hynen n eguHuL, pas3genéHHyio Ha obnactu no 16 6ut. Hanpumep:
0010000111011010.0000000011010011.0000000000000000.000000000000
0000.0000001010101010.0000000011111111.1111111000101000.10011100010

11010.
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Kaxpaa 16-paspsgHas obnacTb ABOMYHOrO koga npeobpasyetcs B
LIeCTHaALUaTePUYHbIA Ko, (BCMOMHUTE «ObICTPbIN» MepeBof, LiefbiX OBO-
MYHbIX 4YUCEN B LIECTHAOUATEPUYHYIO CUCTEMY CYUCAEHUS C MOMOLLbIO
Tetpan). lonyyeHHble rpynnbl U3 YETbIPEX LeCTHaguaTePUYHbIX UMndp
paspensaioTca gsoetTounsamu. LlecTHaguarepuyHas 3annucb pPacCMOTPEH-
HOro Bbllle agpeca OyoeT MMeTb BUA;

21DA:00D3:0000:0000:02AA:00FF:FE28:9C5A.

Ecnn ogHa wnn 6onee rpynn noapsia paBHbl 0000, TO oHW MoryT
ObITb OMyLUEHbl M 3aMEHEHbl Ha OBOMHOE ABOETOYUE:

21DA:00D3::02AA:00FF:FE28:9C5A.
3anuncb agpeca B HOBOM CTaHOapTe TakXe MOXHO MNpeacTaBUTb BOCb-

MbIO LIESIbIMU OECATUYHBbIMU Yncnamm B auanasoHe ot 0 oo 65 535 kax-
[oe, pasgenéHHbIMY OBOETOYMNEM.

Hapsany c¢ mupposeimu IP-agpecamu B HTepHeTe meiicTByiOT 00-
Jee ynoOHbIe U IOHATHBIE JJIA IIOJIb30BATeJell CHUMBOJIbBHBIE azpeca.

Hanpumep, IP-aapecy 213.59.254.7 cooTBeTCTBYeT CHUMBOJILHBIN
anpec gosuslugy.ru. B oTawmuyme OT YHCJIOBOTO STOT CUMBOJIBHBIN
agpec TOBODUT IIOJH30BATEJI0 O €Tr0 HNPUHALJIEKHOCTHU POCCUMUCKO-
My cermMeHTy cetu (ru); cKopee Bcero, OOJIBIIIMHCTBO II0Jb30BATe-
Jel TOWMET, YUTO 3TO HOPTaAJ TOCYyJapCTBEHHBIX ycJuayr Poccuiickoit
Ddenepanuu.

0 Anpec, NpeacTaBnsiowmii cobo CUMBOSIbHYIO CTPOKY, COCTABIIEHHYIO U3
pasgenéHHbiX TOYKamu CJIOB WM KX COKPAaLLLEeHWI, Ha3biBaeTCsa OOMEeH-
HbIM MMEHEeM.

JlomenHble mMeHa mMeroT cepBepbl MuTepHeTa. KaKablili KOMIIBIO-
Tep, MOAKJOUaeMbli K MHTEpHeTY, moayudaer IP-agpec, HO mpu sToM
OH MOKeT He MMeTb JOMEHHOTrO0 MMEeHH.

Cucrema npomenublx mMEH DNS (Domain Name System) wumeer
IPEBOBUAHYIO CTPYKTYPY. ¥YB3Jbl dTOW CTPYKTYPBbI HaA3bIBAIOTCA JOME-
HaMH.

0 Aomén (ot ¢pp. dominion — obnacTe) — y3en B OepesBe UMEH, BMecTe
CO BCemMu I'IO,DHI/IHéHHbIMI/I eMy y3JslaMun, nHade roeopsd, 310 MMeHOBaHHasd
BETBb MW NOAMAEPEBO B AepeBe VMEH.

YacTs AOMEHHOI'O MME€HU, 3allmCaHHasdA II0oCJIe IIOCJIe,I[HefI TOYKWU,
ABJIdAEeTCA OJOMEHOM BepXHEro YypoBHA. I[OMBHBI BEPXHEro YyYpoOBHA
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onpeneJsieHbl MEeXAYHapOOHBIM CoOIJiallleHMeM. Ounn AeJIATCA Ha OBa

BUIA:
1) agMuHUCTpPaTHUBHBIE (IO TUIy OpTraHM3aIluu), HAIpumep: gov, edu,
org, com;

2) reorpauyecKkue, HampuMmep: ru, by, cy, uk.

Binagenbiiem moMeHa MOKeT OBITh CTPaHA, PErwuOH, OPTAaHU3AILUS
WJIN OTHEeNbHBIN uesnoBeK. OOBIUHBLIN MOJIL30BATENbL HE MOXKET 3ape-
THCTPHUPOBATHL JOMEH BEPXHEro YPOBHS, HO MOMKET 3apernuCTPUPOBATH
IOMEH, HAIpuMep, BTOPOr0 HJIM TPEThero ypoBHs. KasKAblid gomMeH
JII000TO YPOBHS MOJKET COAEPIKATh MHOYKECTBO ITOJUMHEHHBIX JOMEHOB.

CTpyKTypa MOMEHHOTO MMEHU OTpasKaeT MOPAMAOK CJIeIOBaHUA y3-
JIOB B MepPapXuu: NOMEeHHOe MMSA UNTAETCS CJieBa HAaIpaBO OT JOMEHOB
HU3IIIero yPoBHA K JOMEHaM BBICIIEro ypPOBHsA. UeM «BBIIIEe» YPOBEHb
IoMeHa, TeM IIpaBee OH 3alNCLIBAETCS B MMEHI.

[ns npeobpas3oBaHUsi JOMEHHOr0 umeHn B IP-agpec M HaobopoT cny- Q
XUT pacnpenenénHans 6as3a gaHHbix DNS, dyHkumMoHmpylowas Ha oc-

HoBe wuepapxum DNS-cepBepoB, Kaxablli M3 KOTOPbIX SBASETCH «Aep-
Xatenem» HekKOTOPOM AOMEHHOM 30Hbl M OTBEYaeT Ha Kacawlwmecs eé
3anpocbl. Kaxpgblh cepBep, OTBevaloWwuMin 3a OOMEHHYKO 30HY, MOXEeT
JenermpoBatb OTBETCTBEHHOCTb 332 HEKOTOPYIO 4acTb AOMEHa ApYyromy
cepBepy, 4TO MNO3BONISIET BO3MOXMUTb OTBETCTBEHHOCTb 3@ akTyasllbHOCTb
MHpOPMaLMM HA CepBepbl Pas/iMyHbIX OpraHusaumin (niogen), oTeedvalo-

LMX TOJNIbKO 3a «CBOK 4aCTb» AOMEHHOIN0 VIMEHMW.

14.5. UcTtopusa nosiBZIeHUS U pa3BUTUSA
KOMMbIOTEPHbIX ceTeun

Wcropus moABJEeHWUSA W PasBUTUA KOMIBIOTEPHBIX CETEH TEeCHO
cBA3aHa C Pa3BUTHEM BBIUMCIMUTEJbHON TEXHUKU U KOMMYHUKAIUIA.
B Hell MOYXHO BBIIEJIUTH HECKOJBKO 3TAIOB.

° 1950-1960 rr. KoMmoboTephl IIPEACTABIAIOT COOOM I'POMO3OKIE
yCTpOMCTBa, TpeOyiollue MAJUTEJILHOTO BpeMeHUW IJIsd 00pabdoTKu
uHpopmariuu. Co3garoTcss OTAeNbHbIe TEPMUHAJIBI C COOCTBEHHBIMU
YCTpPOWICTBAMHU BBOJAa-BBIBOJA, HANPAMYIO padoTarolnue ¢ OOIIUM
KoMmIibIoTepoM (MaiiH(@peiimom). Tepmuuanbl, pusuUecKu ymajEH-
HBIE OT MdOHH@pPelMa, — IIepPBBIA IIPo0oOpPa3 KOMIBLIOTEPHOII CeTH.

* 1960-1970 rr. PaspabaTrniBaloTCsl TeXHUYECKHE IIPUHITUIIBI KOM-
npioTepHoit cetu. B 1969 r. moaBasgerca ARPANET — mepBasa
riaobajibHasg CeTh HEBOEHHOIO HasHAUeHUs, O0beIUHSIOIAs CyIep-
KOMOBIOTEPHI HECKOJbKUX HaYYHO-UCCIEeA0BATEIBCKUX I[€HTPOB
CIITA, ucmonb3yioias AJid Hepefaurd HaHHBIX Tee()OHHBIE CEeTH.
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1970-1980 rr. IToaBasAmTcA OOJBLIIINE HWHTErpPaJibHBIE CXEeMbI, IIep-
Bble MHUHU-KOMIILIOTEDHI, IIEPBLIe HECTAHAapTHBIE, HacTpauBaeMble
BPYUYHYIO JIOKaJbHBIe ceTu. II0ABJSAIOTCA IIepBble ceTeBble CTaH-
naptbl. HaumHaeT (QYHKIIMOHUPOBATL JJIEKTPOHHAS IIOYTA.
1980-1990 rr. CosgaioTcs ImepcoHaIbHBbIe KOMIIbIOTEpPbI. IIpuHM-
maercsa mnporokoa TCP/IP, BBoauTcsa cucTtemMa JOMEHHBIX WMEH
DNS. IloaBnaerca WHTepHET B BUAe, OJM3KOM K COBPEMEHHO-
my. IloABasAOTCA cTaHZAPTHBIE TEXHOJIOTHMH JIOKAJbHBIX ceTel
(Ethernet — 1980 r., Token Ring, FDDI — 1985 r.). Hauuna-
eTcad KOMMepUYecKoe WHCIIoJb30BaHUWe HHTepHeTa.

1990-2000 rr. IlosBistoTcsA TepBble MHTEPHET-caliThl. VIHTEpHET
00beINHSAET JIOKAJbHBIE CETH U CTAHOBUTCSA CPEJCTBOM MAacCCOBOI
KoMMyHuKanuu. TejmerexHogoruu (TeJIeMOCTBI, BUAEOKOH(pepeH-
I[UK1) BCTPAMBAIOTCSA B TJIO0ANBHYIO CETh.

2000—-2010 rr. IIpousBoguTCcsi MaccoBOe IIOAKJIIOUEHME OTAeJbHBIX
moJb30BaTesiell U JIOKaJbHBIX ceTeli K MHTepHeTy. Mcmonb3yroTcsa
0eclIpoBOIHBIE CETH, PE3KO CHUIKAETCS CTOMMOCTDL Iepelauu eau-
Hunbl uHQOpMarnuu. HocTtyn K cetu HVHTEepHET U SJIEKTPOHHOMN
IIouTe BCTpamBaeTcs B MOOMJbHBIe TeaedoHbl. CosmaioTcsa M IIO-
Jy4aioT IINPOKOE paclpocTpaHeHUe CeTeBbie CPEeICTBAa MAacCCOBOM
na@OpMaIlN, WHTEePHeT-MarasuHbl, HUMPOBLIe OUOJIMOTEKM, -
CTAHIIMOHHOE 00pasoBaHUe, COIMaJbHBIE CETH.

2010-2015 rr. AKTUBHO pa3BOpauYMBAIOTCA ITMUMPOBHBIE YCIYyrW Ha-
CeJIeHUI0, CO3JA0TCs OOJIauHbIe pPecypchbl W AeHMCTBYIOIIHE Ha UX
OCHOBe MOOMJIbHBIE CEPBUCHI, pasBopaumBaeTcs IJoOajabHAs CeTh
OHJIAMIH-00yUeHU .

CAMOE T['J1IABHOE

KomnbeioTepHass ceTb — 3TO rpymnmna (aBa m 0oJiee) KOMIIBIOTEDPOB,

COeIMHEHHBLIX KaHaJaMHU IlepeJaur OaHHBIX, Oo0ecIeuMrBAaOIasd:

OBICTPBIM OOMEH MaHHBIMU MEXKIAY OTAeJbHBIMU KOMIbIOTEpaAMU
ceTu;

COBMECTHOE WCIIOJIb30BaHNE BBIUMCIUTEIHHBIX DPECYPCOB U BHEIII-
HuX (mepuepuiHbIX) YCTPONCTB;

COBMECTHOE WCIOJIb30BaHUE IIPOrPaMMHOI0 obecleueHus u 0a3
TaHHBIX;

COBMECTHYIO pPabOTy moJib30oBaTejieli Haa HEKOTOPHIM 3aJaHueM
WU TIPOEKTOM;

BOBMOYKHOCTDH YJAJIEHHOTO YIIPABJIEHUS KOMIIBIOTEPAMU.

B 3aBuUCUMOCTM OT BBIIOJHAEMBIX B CeTH (PYHKIUN pPasindaioT

KOMIIBIOTEPBI-CEPBEPhl M KOMIIBIOTEPBI-KJINEHTHI.
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KommbloTepHbBIEe CEeTH MOTYT OBITH KJIACCU(DUIIMPOBAHBLI II0 PA3HBIM
OCHOBAaHUAM: II0 TEPPUTOPUAJBHON PACIHPOCTPAHEHHOCTU, IO apPXU-
TEKType, IO CKOPOCTU Ilepeflaul AAHHBLIX, 10 HA3HAYEHUIO, II0 TUIY
cpenbl mepenayuw NAaHHBIX W AP.

O0besuHEeHNE KOMIOBIOTEPOB B CETh OCYILECTBJISETCSA C HCIIOJB30-
BaHMEM KAaHAJIOB HepeJayud MNaHHBIX — CPeabl Nepenadyu AAaHHBIX U
obopymoBaHUsA, o0eclieumBaIoOIero Iiepeaady AaHHBIX B 9TOI cpeje.

AmnmapaTHble KOMIIOHEHTHI KOMIIBIOTEDHBIX CETEHl — 3TO CeTeBbIE
ajanTepbl, IOBTOPUTEJUW, KOHIEHTPATOPHI, KOMMYTATOPBI, MOCTHI,
MapIIPyTU3aTOPhI, ILJIIO3BI W IPyroe obopydoBaHUeE.

Hns opranmusanuu oOMeHa AAHHBIMH MEXKIY KOMIIBIOTEPAMMU CETH
UCIIOJIL3YIOTCS CeTeBble KOMIIOHEHTHI OIIEPAI[MOHHOW CUCTEMBI, CJIY-
JKeOHble W TPUKJIATHBbIE TPOTPAMMBI.

CeTeBOil POTOKOJI — 9TO COBOKYITHOCTHL OCOOBIX COTJIAIIIeHUii, a
TaK}Ke TeXHUUYECKUX ITPOIEeAYP, KOTOPHIE PEryJIMPYIOT MOPATOK U CIIO-
co0 OCYVIIeCTBJEHUS CBA3U MEXKIY KOMIOBbIOTEpaMu, O0beIUHEHHBIMU
B CeThb. BOJIBIIIMHCTBO COBPEMEHHBIX KOMIIBIOTEPHBIX CEeTeH OCYIIeCTB-
JseT Iepenavy NaHHBIX Ha OCHOBe cTeKa (Habopa) IPOTOKOJIOB IIOL
naspanuem TCP/IP (amra. Transmission Control Protocol/Internet
Protocol — mpoToKos yIpaBiieHUs mepenaueii/MesKCceTeBOil IIPOTOKOJI).

JlokanpHasA ceTb — 3TO CETb, COCTOAIIAA M3 OJIMSKO PACIIOJIOMKEH-
HBIX KOMIIBIOTEPOB, Uallle BCEr0 HAXONAIIMXCA B OJHON KOMHATE, B
ONHOM WMJIU HECKOJbKUX OJIM3KO PACIIOJOKEHHBIX 3JaHUAX.

Tomosiorua — 9TO0 KOHGpUIYpalus CeTH, CI0CO0 coequHEHUs eé
9JIEMEHTOB JApyr ¢ papyroMmM. B HacTosdmiee BpeMs caMbIM pPacIIpo-
CTPaHEHHBIM CIIOCOOOM TIOCTPOEHUsS KOMIBIOTEPHBIX ceTell ABJIAeTCS
IPEBOBUIHAA TOMIOJIOTHSA.

BesycsioBHBIM TIPEMMYIIECTBOM JOKAJHHOW CETU SBJIAETCA BO3-
MOJKHOCTH THOJKJIIOUEHUS K TJI00AaJbHOM CeTHM BCeX KOMIBIOTEPOB Ue-
pes3 OAWH M3 HUX, MMEIOIIUHA B HEE BBLIXOIH.

T'sio6anbHas cerTb — 9TO ceThb, HpeAHA3HAUEHHAA s O0bequHe-
HUA OOJIBIIIOTO YMCJIA OTJEJbHBIX KOMIIBIOTEPOB M JIOKAJBbHBIX CeETel,
PacCIooKeHHBIX HA 3HAUUTEJNBLHOM yAaJeHuW (COTHU U TBHICAYU KU-
JIOMETPOB) APYr OoT apyra. MHTepHeT — 39TO riiobasibHAsA KOMIBIOTED-
Hadg ceTb, B KOTOPOM MHOTOYMCJIEHHBbIe Hay4YHble, KOPIODPaTUBHBIE,
rocyJapCTBEeHHBIE U JPYyTue CeTU, a TaKiKe MepPCOHAJbHBIE KOMIBIO-
Tephl OTAEJbHBIX IIOJIb30BATEJIE COeNMHEHBI MEXXKIY CO00U KaHajlaMu
mnmepefavyu JAHHBIX.

Kaxxkapiii xoMmbpioTep, HOAKJOUYaeMblii K VIHTepHeTY, IIoJiydaeT
CBOM YHUKAaJIBbHBINA 32-OMTHBIN maeHTu(UKATODP, HasbiBaeMmblii IP-ampe-
COM.
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Hapsany c nudpoeimu IP-agpecamu B MHTEepHeTe nmeiicTByioT 00-
Jee ymoOHBIe W IIOHSATHBLIE JIs IIOJb30BaTeJieli CHUMBOJIBHBIE ajpeca,
HasbIBaeMble AOMeHHbIMH uMmeHaMmMu. Cucrema moMeHHBIX UMEH DNS
(Domain Name System) mmeeT ApeBOBUIAHYIO CTPYKTYPY. ¥ 3JbI 3TOH
CTPYKTYDPhI Ha3bIBAIOTCA JOMEHaAMMU.

Bonpocbl n 3apaHua

1. Yro Takoe KoMmObiOTEepHas ceTh? Kaxkue BO3MOYKHOCTH OHA IIpe-
JmocTaBiisieT?

2. Kakue (QyHKIIUM BBIMOJHSET KOMIbIoTep-cepBep B cetu? Kaxoii
KOMIILIOTED Has3bIBAIOT KJINEHTOM?

3. Ilo KaKmM OCHOBAHUSIM MOKHO KJACCH(MPUINPOBATHP KOMIBIOTEP-
HbIe ceTu?

4. Kakyro ceThb HAa3bIBAIOT OAHOpaHroBoii? Yro mpencraBiseT cO0O0
CeThb C BBIJEJEHHBLIM cepBepoM?

5. HasoBuTe BuUABI KOMIIBLIOTEPHBIX CeTEH [0 TeppPUTOPUAILHONI
pacupoCcTpPaHEHHOCTH.

A 6. Kpome LAN u WAN 10 TeppuUTOPHUAJBHON PAaCIPOCTPAHEHHOCTU
BoigeaaroT Takske cetu BAN, PAN, CAN u MAN. Haiigure B
IOIIOJIHUTEJbHBIX HNCTOUHMKAX HNHMpOpPMANNio 00 OJTHUX CeTAX u
IOJATOTOBbTE O HUX KPAaTKOe COOOIIeHue.

7. Kakue cpennl Iepefadyy [TaHHBIX MOTYT MCIIOJbB30BATHCA B
KOMIILIOTEPHBIX ceTax? IlpuBeguTe mpuMephl.

A 8. BoiscuuTe, KaKOBbl MaKCHUMaJbHBbIe CKOPOCTh UM PACCTOSHUE IIe-
pemaum OaHHBIX, oOecHeunBaeMble B OecrrpoBomHOM cetum Wi-Fi.
Hcnoonp3yiiTe MOIOMHUTEJIbHbIE HCTOUHUKYM MH(MOPMAIIMNA.

9. Kakmne ammapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX CeTell BaM W3-
BECTHBI?

10. HailimiuTe B HOHOJHUTEJIbHBIX MCTOUHHKAX WHQMOPMAIIUIO O (PYHK-
MUAX, BHEIIIHEM BUAe U XapaKTEePUCTUKAX CeTeBBhIX aIalTepoB,
OBTOPUTEJEH, KOHIIEHTPATOPOB, KOMMYTATOPOB, MOCTOB W MapIII-
pyrtusatopoB. IIpencraBpTe HalmeHHYI0O HHMpopMaluio B Qopme
Ipe3eHTalnu.

O 11. MysbIKaJLHEIN (pparMeHT OBLI 3amucad B (popmare crepeo (IBYX-
KaHaJbHadA 3alliCh), 3aTeM OoIu(poBaH W COXPaHEH B Buue Qaii-
Ja 0e3 MCIOJIB30BAHUA CKaTUsA NaHHBIX. [lomyumBinuiica daitn
OblI IlepemaH B ropoa A mo Kazaiay cBa3u 3a 60 cexkyHza. 3a-
TeM TOT Ke MY3BbIKAJbHBLIN ()parMeHT OBIJT IIOBTOPHO 3allCaH B
dopMaTe MOHO U OIM(PPOBAH C paspelieHreM B 2 pasa BLIIE U
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12.

13.

14.

15.
16.

17

18.
19.
20.

21.

22.

23.

24.

25.

26.

YacTOTON AuCKpeTusalnu B 2 pasa MeHbIlle, YeM B IMepBLIH pas.
CixkaTtue HmaHHBIX He nOpousBoAmaoCch. IlogayueHHBIH (aiia ObLa
nepenan B ropon B. IlpomyckHas CIIOCOOHOCTH KaHajga CBA3U C
ropogoMm B B 3 pasa HuMiKe, yeM KamHaja CBA3HU C ropomom A.
CKOJBKO CeKYHI Aaniachk Imepemada (aiiaa B ropons B?

Kakoe mporpammHoe ofecmeueHue HCHOJb3YyIOT B KOMIBIOTEPHBIX
cerssx? B uéM cyTh KJIMEHT-CEPBEPHOr0 IIPOrpaMMHOT0 obecmeue-
HUA?

Yro mpencTaBASIOT cO00ii ceTeBble MPOTOKOJBI? [lJiss uUero oHu
HYKHBI?

Ha ocuHoBe kKaxoro creka (Habopa) HIPOTOKOJIOB OCYIIECTBJISIETCS
mepemadya JaHHBIX B COBpPeMeHHBIX ceTsx? Hasosure ero cocras-
JISIONEe U OMUINUTE UX (PYHKIUU.

Kakas cerb HasbIBaeTCsS JIOKAJIbHOM?

Yro Taxoe TomoJsiorus ceTu? KaKwme OBIBAIOT TOIIOJOTUU JIO-
kaapHOU cetu? Kakas Tomosorusi sBjsgeTcA HamboJiee PpacIpo-
CTpPaHEHHOII B HAaIlle BpeMs?

UccnenyiiTe JoKaJdbHYIO ceTh KabuHeTa WHQMOPMATHUKU B Ballei
IKoJie. ITa CeTh OMHOPAHTOBAs WJU C BBIJEJEHHBIM cepBepoM?
Kakaa y mHeé tomosorus? Kax opraHms3oBaHO MTOAKJIIOUEHNE K
cetu WutepHeT?

Kaxue ceTw Has3bIBAlOTCS TJI00ATBLHBIMU?

Yro Ttakoe HMurepner?

CocraBbre «Tom-10» cTpaH mo uwmcay IoJab3oBareseit MHTepHe-
Ta. Kax BbI MOKeTe OOBSCHUTH IIOJIyUEeHHbIE PEe3yabTaThbI?

Yro mpexncraBiaser coboit IP-agpec B crammapre IPv4? Ilouemy
KasKgoe M3 (PUIyPUPYIOIIUX B HEM UYETBIPEX MNECATHUUYHBLIX YMCEeJ
3akJ0UYeHo B aumamasone ot 0 mo 2557

BoccranoBure IP-agpec mo ero ¢gparmenTam:

2.132 20 .82 2.19

Yemy paBeH anpec ceTtu, ecau IP-agpec ys3iga  paBeH
211.64.254.139, a macka paBHa 255.255.240.0?

Hna yama c¢ IP-agpecom 117.191.84.37 azpec ceTtu paBeH
117.191.80.0. Kakoii B 9TOM cJjydyae MOKeT ObITh Macka?

Yro masbiBaeTcs AOMeHHbIM uMmeHeM? IIpuwBeguTe mpuUMepHI I0-
MEHHBIX HMEH.

HasoBuTe BuAbl u IIpUBEAUTE NOPUMEPHI [TOMEHOB BePXHETO
YPOBHS.

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»

QQ




Maea 4. CeteBble MHPOPMALMOHHbIE TEXHOJIOIUN

27. O6bacuuTe HasHaueHue DNS-cepBepos.

28. KakoBbl OCHOBHBIE Be€XW B HCTOPUU IIOSBJIEHUS U Pa3BUTHUSA
KOMIIBIOTEPHBIX ceTei? IloAToTOBbTE IMIPE3eHTAIIUI0 HA 9Ty TeMY.

29. Haiigure B [OOMOJHUTEIBHBIX HCTOUHHUKAX WHOOPMAIIUIO U IIO[-
roroBbTe HeOO0JIbIIIOE cooOIeHre o BcemupHOM nHe MHTepHera.

ol

§ 15
Cnyx6bl UHTEpHeTa

WHTepHeT UrpaeT BaKHYIO DPOJIb B JKU3HU COBPEMEHHOTO UeJIoBe-
Ka, SABJASCH:
1) cpeacTBOM mocTyma K OOIMUM HMHMPOPMAIIMOHHBIM pecypcaM;
2) cpeacTBOM KOMMYHHUKAIUU (OOIEeHUA) MEXKIY YIOAJEHHBIMHU IIOJIb-
30BaTEJISIMMU.

Baarogapsa WurepHery, craBilleMy B Hallle BpeMs MOOUJIbHBIM,
moJb30BaTe b, IAe ObI OH HM HAXOQWJICS, BCErga MMeeT OOCTYI K
Ba’KHBIM JOKYMEHTaM, IIOUTEe, MOKET IOJYYUTb MHMPOPMAIUIO IO JIIO-
00My HHTEpeCcyIOIlleMy ero BOIPOCY.

0 Cpencrea obecrneyeHus onpenenéHHbiX yCiyr Oia rnonb3oBartesnien cetn
MHTEpHET MPUHATO Has3biBaTb CAyX06amu (cepBucammn).

s xamoi cay:k0bl MHTepHeTa CyIIecTByeT CBOs IIporpaMma-
cepBep, KJIMEHTCKAasa OporpaMMa W CBOM IPOTOKOJI, 00eCcTIeuyrBaIOIIIUHi
B3aMMOIeiCTBUEe MIPOTrpaMMBI-KJMEHTa ¢ cepBepoM. BocmosbzoBaThCs
Kakoii-1ubo ciay:xboit MlHTepHEeTa MOYKHO TOJBKO B TOM CJIyYae, ec/iu
Ha KOMIIbIOTEePEe YCTAHOBJIEHO COOTBETCTBYIOINlee IIporpaMMHOe obecte-
yeHre (KJIMEHTCKasd mporpaMma).

15.1. UHdopmMaLUuOHHBbIEe CNYXObI

Nudopmaninonubie CAYKObI IMPEIOCTABISIOT II0Jb30BaTeJIIM BO3-
MOJKHOCTH JOCTyIla K pPasHoOOpasHBIM HH(MOPMAIMOHHBIM pecypcam
(parimam, goKymeHTaM), xpaHAmmuMmca B WuTepHere.

OcHoBHBIMU WH(MOPMAIMOHHBIMU cJay:KO0amMu VHTepHeTa ABJISIOTCS
Bcemupnasa mayrtuHa, ciay:kba mepemaum (paiisios, ciy:xba (aiisoos-
MEHHUKOB.

Becemupunas mnayruna (anria. World Wide Web, WWW) mpexa-
CcTaBJIAET CO0OIl pacHpeseIEHHYIO II0 BCEMY MUDPY MHMOPMAIMOHHYIO
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CHCTEMY, COCTOSAIIYI0 M3 MUJLJIMAPIOB B3AaUMOCBSIBAHHBIX 3JIEKTPOHHBIX
JIOKYMEHTOB — BeO-CTpaHM’II.

Kaxxknwiit pecypc (ctpaHuia, JoKyMmeHT, (aiin) B VIHTepHeTe ume-
eT cBoil yHuKanbHbIN aapec mam URL (amra. Universal Resource

Locator — yHuBepcanbHBIII yKasaTesb PECypCoOB).
Apnpec moxymenta B Wutepuere (URL) cocTouT m3 ciaemqyroimx
yacrei:

1) masBaHUHe IIPOTOKOJIA CO 3HAKaMHU :// B KOHIle Ha3BaHUS;
2) moMeHHOe MMs cepBepa CO 3HAKOM ,/ B KOHIIE WMEHN;
3) moysiHOe MM (paiiyia Ha cepBepe, I'le OH HaXOAUTCH.
Hampuwmep:
http://www.etudes.ru/data/models/sumofsquares/03.jpg

npoToKoN agpec nmsa darnna
cepsepa

Emé omnoii mH(pOPMAIMOHHON CJOYy:K00H ABJISETCA CIOy:kOa mepema-
yu (pailyIoB, IIPEJOCTABIAOIIAA T0JH30BATEIAM YCJIYTH II0 XPAHEHUIO
u o0ecIleueHMIO AOCTyIIa K OOJIBIIIOMY KOJIMYECTBY (paiijioB: cHCTEM-
HOMY ¥ HPUKJIATHOMY HOPOTPAMMHOMY OOECIIeUYeHUIO, SJIEKTPOHHBIM
KHUTaM, My3bIKe, Buieo u T. . Ilepegaua (aiiaoB ocylecTBIsgeTCA IO
nporokosy FTP (amrz. File Transfer Protocol — mpoTokos mepemauu
(daiiioB), UMeHeM KOTOPOIr0 Has3BaHa M caMa CJysKOa.

FTP-cepBep — mporpamma, IT03BOJIAIOINASA XPAHUTHL (hallabl U 1Ie-
penaBath mx 1o mportoroay FTP.

FTP-kameHT — mporpaMma, II0O3BOJAIONIAA MOAKJIIOYATECA K
ynanéaunomy FTP-cepBepy m mosyuarh/mepenaBaTh (alabl IO ITPO-
Torkony FTP. CymiecTtByeT MHOKeCcTBO OecIaTHBIX M maaTHbIXx FTP-
KJIMEHTOB. BCTPOEHHBIMU BO3MOKHOCTAMHU MIJIA PAOOTHI MO ITPOTOKOJY
FTP ob6mamaroT Opaysepbl, MeHem:Kephbl (aiiioB U HEKOTOpPbIe APyrue
IPOTPaMMBbI.

Ha cepBepax cay:xo6el FTP xpansarca FTP-apxuBel — O0oOJIbIIINe
XOPOIIIO CTPYKTYPUPOBAHHBIE KOJIIEKINU O0OBENMHEHHBIX OOIIel Tema-
TuKoi (aiimoB. Cpegu HUX MOYKHO BBIAEJUTH: 1) KOMMepuecKue cep-
BEPHI U CEpPBEPHI OTPAHUYEHHOI'O JOCTYIIa, KOTOPBIE JOCTYIIHBI TOJBKO
IS 3aperUCTPUPOBAHHBIX II0JIb30BaTeseli; 2) cepBephbl C OTKPBITHIM
IOCTYIIOM [JIA BCEX JKeJAIIUX.

Eciu Bl x0oTuTEe momenuThbeA Gaiynamu (Hanpumep, (ororpadus-
MU, CAEJaHHBIMMA BO BpPEMs JIETHETO OTIBbIXa) CO CBOUMU APY3bAMU,
TO MOJYKHO BOCIIOJIb30BAaThCA (PAJIOOOMEHHHKOM — CJIY2KO00ii, IIpeno-
CTaBJIAIONIEN TOJIH30BATEI0 MECTO IO ero (halyibl U KPYTJIOCYTOUYHBIA
IOCTYyIl K HWM, KaK TOpaBujo, mo mpoTokosy http. 3arpysuB csom
daitner Ha cepBep (aitsIoOOMEHHWKA, BBl IIOJYYUTE CCHLIKY, KOTOPYIO
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CMOJKeTe IepecjiaTh KOMY-TO KOHKPETHO WU OIyOJMKOBATDL MJIS IIU-
POKOTO Kpyra JIHII.

B mocientee BpeMs BCE OOJIBINYIO IMOOYJISAPHOCTH CPEAU II0JIH30-
BaTeJiell MpuoOpeTarT O0JauyHbIe XpPaHWINIIA MaHHBIX (aHra. cloud
storage). C TouKu 3peHUs IOJIb30BaTeJId NaHHbIE XpaHATCA U obpada-
TBIBAIOTCS HA OJHOM OOJBIIIOM BHUPTYaJbHOM CEpBepe, B TaK Ha3bIBa-
eMoM «oOOJiaKe», KOTOpoe (pM3muecKU MHpefCTaBJISIeT CO00M MHOTOUYIMC-
JIeHHBIE CepBephl, yAAJEHHBLIE APYr OT Apyra reorpauyecKu, BILJIOTH
IO PACIIOJIOMKEHHUA HA PA3HBIX KOHTHHEHTAX.

15.2. KOMMyHUKaLNOHHbIE CIyXObl

K oCHOBHBIM KOMMYHHKAIIMOHHBIM CJIY’KOaM OTHOCSTCSA 3JIEKTPOH-
Had 1ouTa, (Gopym, uar, IP-Temedonmsa.

JdaxekTpoHHAas mouta — e-mail (oT aHra. electronic mail) — opHa
M3 caMBbIX IIEPBBIX KOMMYHUKAITMOHHBIX ciy:k60 MHTepHera. OHa mpe-
IOCTaBJsAET BO3MOYKHOCTBL IIepeliaBaTh JJEKTPOHHBIE IHCbMa (TeKCTO-
BbIe COOOINeHWS M NPUKPEILIEHHBIe K HUM (Paijbl) OT IOJb30BaTEeJIs-
OTIIPABUTEJNISI OJHOMY WU TPYIIIIE aapecaToB.

ITouToBBI#I KJAMEHT — mHOporpaMma, IIOMOTAaloIas COCTABJATh U
HOCBLIATh JJIEKTPOHHBIE COOOINEHUs, MOJYyYaTh M OTOOpasKkaTh IMHCbMa
Ha KOMIIbIOTEepe IMOJIb30BATesId.

ITouToBBIN cepBep — IIporpamMma, I€pechbLIaiolas COOOIEeHUS W3
MOUTOBBIX SIIMKOB Ha APYI'Ue CEePBEPHI MM HAa KOMIBIOTEDP II0Jb30-
BaTeJIs 10 3alpocy ero II0YTOBOTO KJjumeHTa. Ha IIouTOBOM cepBepe
CO3MAaI0T TOUTOBbIE SIMUKM MJIS II0JIb30BaTeJiell C OIpeeJIEHHBIM HMe-
HEM ¥ IIapoJieM [JIs JOoCTyIla. AJpec 5JeKTPOHHON MOUYTHI MMEeT BUI:

<I/IMH_HOJIBSOBaTeJIH>@<I/IMH_CepBepa>

ITouToBasa cay:kba ocCHOBaHa Ha CJENYIOIUX HPOTOKOJIAX:

e SMTP (amrsn. Simple Mail Transfer Protocol — mpocTtoii mpoTo-
KOJI IIepefaym IIOYUTHI) — IIOYUTOBBIN ITPOTOKOJI, CJIY:KAITUUA IJIs
OTIIPAaBKU COOOIIEeHUII ¢ KOMIObIOTepa-KJINEeHTa Ha IIOUYTOBBIN cep-
BeP, a TaKJKe MJIA IEePEChIIKU II0OYTHI MEXKIYy CepBepaMu;

e POP3 (amri. Post Office Protocol — mporokos mouroBoro odgu-
ca Bepcusi 3) — IIOUTOBBI MHPOTOKOJI MOJIS TOJYUYEeHUS TOCTyIIa
K IIOYTOBOMY AIIUKY Ha cepBepe M MepPechLJIKMW COOOIIeHuN Ha
KOMITBIOTEP-KJIMEHT;

e IMAP (aumra. Internet Message Access Protocol — mpoTokoa
moctyma K cooOieHusM VIHTepHeTa) — NPOTOKOJ A AOCTyIla K
IIOYTOBOMY AIMKY Ha cepBepe, II03BOJAMIIUI YIPaBIATH KOpP-
pecIoHIeHIIuell Ha cepBepe.
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KoMMyHUKAIIMOHHBIE CJOY:KObI MIPEJOCTABJSIOT II0Jb30BATENIAM
CeTu BO3MOXKHOCTH OOMEHHBATHCSI HOBOCTSIMU, O0OCYKIaTh HPOOJIEMBI,
MIPOBOAUTHh AUCKYCCHUU W T. .

OGcy:KleHre OUpeneeéHHOM TeMbl T'PYIIIION co0ecefHUKOB, HAXO-
OAITUXCA Ha 3HAYNTEJbHOM PACCTOSHWMN, Ha3bIBAIOT TeJeKOH(epeH-
nueii. BugeoxoHpepeHIIuA IIpeaycMaTpPUBaeT HCIOJIb30BaHNE CPENCTB
mepenauyud BUIEOM300paKeHUIA.

Hosrocpounble (IOCTOAHHO IeMCTBYIOIIHE) TeJeKOH(epeHI[uu, B
X0Ze KOTOPBIX COOECeNHUKM IIOCBLIAIOT M YHTAIOT TEeKCTOBBIE COOOIIe-
HUS B ymoOHOe AJA HUX BpeMsdA, HasbIBAlOT (opymMaMu.

dopym mpemyaraer HabOp pasfesioB s OOCYKIEHHUA. 3aperu-
CTPUPOBAHHBIE HaA caiiTe MTOJb30BATENN, IIOCHIIAs CBOU COOOIEeHU!d,
MOTYT CO3[aBaTh BHYTDPH Pa3[esiOB TEeMBLI M BECTU OOCY:KIEHUS B pam-
Kax atux TeM. CooOIlleHMe W BCe OTBETHI HA HETO 00pas3yioT «BETKY»
dopyma. HeszaperucTpupoBaHHBIE IT0JIH30BATEIN IIOJYUYAIOT CTATyC T'O-
cTeif, KOTOpble MOTYT HPOCMATPUBATL BETKU (OPyMa, HO HEe HMEIOT
mpaBa NMPUHUMATh ydyacTHe B OOCYKAEHUAX. 3a COOJIIOJeHUEM ITPaBUJI
CJIelsIT MOJepaTophbl, MMEIIe IIPAaBO PeJaKTHPOBATh, MMepeMeIaThb
U yOAJISATh UysKHe COOOINeHWS B OIPeNeIEHHOM pasieiie UIN TeMe.

CnysKO0bl MHTEPAKTUBHOIO OOIEHUS MPEIOCTaBIAIT BO3MOYKHOCTH
IBYM WUJW TPYIIEe II0Jb30BaTejeii 00MeHUBATHCA TEKCTOBBIMU COOOIIe-
HuaMUu udeped MHTepHeT B peaJbHOM BpeMeHU. IIepBoil TaKoil CIyIK-
6ot Oblia cay:kb6a IRC (amri. Internet Relay Chat — perpancaupye-
MBIl MHTEPHET-PA3TOBOP) WMJIM IIPOCTO 4YaT (OT aHria. chat — 0GoaTarth).
B orinume oT TesleKOH(MEPEHIINH, rae O0O0CysKIeHMre TeMbl OTKPBITO
BceM, B cuctemMe IRC oO0ljeHure IPOUCXOAUT TOJBKO B IIpeaeaax Of-
HOTO KaHajia, B paboTe KOTOPOTO MPUHUMAIOT ydacTue OOBIUYHO JIUIITh
HECKOJIbKO uesoBeK. [[OAKJIIOUMBIINCH K KaHAJIY, MOJH30BATEJIb BUIUT
Ha d9KpaHe CcoOoOIleHuA APYyrux ydacTHuUKOB. CooOIleHHe, BBeIAEHHOE
JIIOOBIM YYACTHUKOM, HNPAaKTHUYECKH HeMeIJIeHHO IIOSBJISeTCS Ha KaHa-
Jile, U BCe OCTaJIbHbIe YUACTHUKHU OOCY:KIEHUS MOTYT <«BBICKA3aThCS»
B orBeT. [lisg paboThl ciays:KObI pas3padoTaH OJHOUMEHHBIA ITPOTOKOJI
IRC. IRC-cepBep — mporpamma, obecieunBaroIiasi padoTOCIOCOOHOCTH
cucteMbl IRC u xpaHamasa mHGOPMAINIO O KaHaJaX U IIOAKJIIOUEH-
HBIX MOJb30oBaTeasax. IRC-KaMeHT — mporpamMma s ITOAKJIIOUEeHUS
K IRC-cepBepy u BemeHus Oecennbl.

Hexoropbie cay:X0bl MHTEPAKTHUBHOIO OOIIEHHUS OTAIOT BO3MOMK-
HOCTb BeCTH OOCYKIOeHHe TOJBKO [OBYM cobecemsHuxam. Kaxmomy
IIOJIb30BATEJII0 IIPU PErucTpanruyd B TAKHX CJOYKOaX IIPEeJOCTaBJIAETCS
WHIUBUAYAJIbHBIA KOO, M KaXKIBIA caM CO3TAaET CONCOK KOHTAKTOB —
JINI[, C KOTOPBIMU OH JKeJaeT OOIIaThbCsd.
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IP-tenedorua — cayrkba, obecneumBalolnas mnepegady Tesed)OH-
HBIX PasroBOpoB aboHeHTOB mo ceTu MHTepHer. Ilepemaua MaHHBIX B
IP-renedonuu ocyiecTBiasgeTca Ha OCHOBe Habopa HPOTOKOJIOB VoIP
(aurs. Voice over Internet Protocol — romoc moBepx mpoToKoJa
Wurepuera). Skype (ckaiim) — oAHA W3 CaMbIX MNONYJSPHBIX IIPO-
rpaMM, NO3BOJIAIOIIUX OOMEHHBATHCS MIHOBEHHBIMHM COOOIIEHUAMU,
HWCIIOJIb30BaTh T'OJIOCOBYIO CBsA3b U BuAE03BOHKH. C momomibio Skype
MOJKHO: O0IIIaThCA C OOJHUM HJIM CPady C HECKOJbKUMU JIOJbMU, IIe-
pecbLiaTh (hbaiiabl, BMecTO u300pasKeHus ¢ BeO-KaMmMephl IepenaBaTh
n3obpaskeHre ¢ 9KpaHa MOHHUTOpa. dacTo sTa mporpaMma UCHOJIb3Y-
eTcs IJisi TIPOBeNeHUsA BUJIEOKOH(MEPEeHIIUH].

B mocnenmee Bpems cpenu moabi3oBaTesielt MIHTepHeTa IIIMPOKOE
pacupocTpaHeHVWe MOJYYWUJIN COIHMAJIbHBIE CETHU — WHTEPAKTUBHBIE
MHOTOIIOJIB30BATEJIbCKIE BeO-calThl, cofiepskaHue (KOHTEHT) KOTOPBIX
CcOo3IaéTcA caMUMM YYaCTHUKaMU CceTU. Takue caulThl IIPEeCTaABJIA-
IOT co0O¥i aBTOMATU3WPOBAHHBLIE COIIUAJBHBIE CPEAbI, IT03BOJISIOIINE
obIiaTbcsa IpyHIaM II0Jb30BaTeliell, O0beIWHEHHBIX OOIMUMU WHTEe-
pecamu.

15.3. CeTteBOol 3TUKET

B ceru WHTepHeT cyIecTBYIOT HerJacHbIe NpaBUWJa MNOBEIEeHUS,
TaK Ha3bIBAEMbIH CeTEeBON 3TUKeT. KpaTKo CyTh CeTeBOTO STHKeTa
MOKeT OBITHL BbIpaKeHa ONHOM (Ppasoii: «YBayKkaliTe CBOUX HEBUIUMBIX
naptaépos 1mo Cerul».

IIpuBenéMm ocHOBHBIE IIpaBUJIa CETEBOTO 3TUKETA, KOTOPBIX CJIEdyeT
OPUAEPKUBATHCA B IIOUTOBOM IIEPEIIMCKe, a TaKiKe IIPU MCII0JIb30Ba-
HUU JIPYTUX CEPBUCOB ceTu VHTEpHET.

. flcao umentuduupyiite cebs.

. 3HaliTe W yBasKaiiTe CBOeTo ajapecara.

YKasbpiBaiiTe TeMy COOOIIEeHUA.

. IImmmure rpamoTHO, KpaTko. [laBaliTe YETKMI OTBET Ha MOCTaB-

JIEHHBIA BOIIPOC.

B TeKcTOBBIX COOOIIEHUSIX MOKETe BBLIPAKATL DMOIIUU C IIOMOIIBIO

HeOOJIBIITUX PUCYHKOB, HA3bIBAEMBIX CMAMJIUKaMU.

6. He zampamuBaiiTe TOATBEP:KACHUSA IMOJyUYEeHUS COOOIeHuss 0e3
HeoOXOAMMOCTH.

7. He pmomyckaliTe ciiama — Oeccofep:KaTeJbHbIX, HAaBA3UUBLIX WJIU
rpyoOBIX COOOIIEeHUH B agpec APYroro JHUIla WU TPYIIIbI JIWII.

8. He HajmeliTech Ha IOJIHYI0O KOH(MUIEHIIMAJIHLHOCTH IIEPEIUCKH.

W N =

[9)
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CAMOE TIJ1ABHOE

CpezncrBa obeciieueHus OIPeNeEHHBIX YCJIYT OJs II0JIb3oBaTeseil
cetu VHTepHET TPUHATO HA3BIBAThH CIOy:KOamm (cepBucamm). Hasa Kak-
oM cays:KObI MHTEepHeTa CYIIeCTBYeT CBOsS IIporpaMMa-cepBep, KJINEHT-
cKasd IporpaMMma M CBOM IIPOTOKOJI, O0ECIeUMBAIOIIUIA B3aMMOIEHCTBIE
IPOrpaMMBbI-KJINEHTa C CepBepOM. BOCIIOIB30BATHCA KAKOM-IM00 CIYIK-
oot MlHTepHEeTa MOKHO TOJHBKO B TOM CJydae, €CJIU Ha KOMIILIOTEpe
YCTaHOBJIEHO COOTBETCTBYIOIIlee IIporpaMMHOe obecmeuenue (KJIUEHT-
CKasd IIporpamma).

NudopmainoHHble CIAYKObI IIPEIOCTABISIOT IIOJH30BAaTEIAM BO3-
MOJKHOCTH JOCTyIa K pPasHOoOOpasHbIM HH(MOPMAI[MOHHBIM pecypcam
(baitnmam, gokymeHTam), XxpaudamniuMmca B VHTepHeTe. OCHOBHBIMU WH-
dopmanmoHHBIMU cay:kbamu VHTepHeTa SBJIAOTCA BcemMupHasa may-
THHAa, CIy:K0a mepemaum (aijoB, cay:kba (Paitioo00MeHHUKOB.

K ocHOBHBIM KOMMYHHKAIITMOHHBIM CJIYsKOAM OTHOCSTCS 3JIEKTPOH-
Hasa mouTa, dopywm, uar, IP-remedonusa.

B mocnenmuee Bpemsa cpenu mosab3oBaTeseidn VHTepHeTa IITUPOKOE
pacmpocTpaHeHUWe TIOJYUYUIN COIMAJbHBIE CEeTU — WHTEPAKTUBHBIE
MHOTOIIOJIB30BaTEeIbCKIIEe Be0-caliThl, cofep:KaHue (KOHTEHT) KOTOPBIX
CO3IAaéTCsA caMUMHU YYaCTHHUKaMM ceTu. Taxkwue calThl MIPEACTaBIAIOT
co00il aBTOMATHM3UPOBAHHBIE COIMAJbHBIE CPEIbl, II03BOJIAIOIINE 00-
IAThCA T'PYIIAM II0Jb30BaTesell, O0beINHEHHBIX OOIIMMI MHTEPECaAMMU.

B ceru MuTepHeT CyIleCTBYIOT HerJacHble IpaBuja IIOBeIeHUs,
TaK Has3bIBaeMblii ceTeBOil »THMKeT. KpaTKo CyThb CeTeBOro 3STHKeTa
MOJKeT OBITHL BbIpasKeHa OOHOI (h)pasoii: «YBayKkaliTe CBOUX HEBUIUMBIX
naptuépos mo Cerul».

Bonpocbl n 3apaHusa Q

1. Yro mommMaeTcsa mon cJyskboii Murepuera?

2. B uém pasmuume MeXIy HUHPOPMAIMOHHBIMU ¥ KOMMYHUKAIU-
OHHBIMH cJay:kObamu WurtepHeTra?

3. HazoBuTe m3BecTHBIe BaM HH(pOpPMAIMOHHBIE CayX0bl MHTepHeTa
u O0BbSICHATE MX Ha3HAUeHUe.

4. Kak ycTpoeH yHUBepcaJdbHBLINI yKasaTelb pecypca B MHTepHeTe?
O gero oH mpemHasHAUEH?

5. lToctyn K (aiiny http.txt, HaxogAleMycs Ha cepBepe www.net,
ocymecTBasgeTcsa 1o mporokoay ftp. 3ammmwure URL sToro pe-
cypca.

6. UccaenyiiTe mOCTOWMHCTBA U HENOCTAaTKM OOJAaUHBIX XPAHUJIUIIL] A
maHHbIX. IloAroToBBLTE HEOOJBIIIOE COOOIeHMEe HA 9Ty TeMy.
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7. HasoBure usBecTHbIe BaM KOMMYHUKAIIMOHHBIE CJIY»KObl MHTep-
HeTa.

8. CpaBHUTE 3SJIEKTPOHHYIO MOUTYy U OOBIYHYIO (OyMasKHYIO) HOUTY
IO COCTABY 5JIEMEHTOB U IIPUHIIUIIAM PabOTHI.

9. CpaBHHTE BO3MOKHOCTH AOCTyIla K HOUYTe mo IpoTokosam POP3
u IMAP. VkaKkure IOCTOMHCTBA U HENZOCTATKU KaXKIOIO W3

HUX.

10. BeisicHUTE HOPOUCXOKAEHUE CJOB «TeJeKOH(pepeHIus» u «do-
pPyM».

11. CpaBHUTEe TIIOHATHUS <«TeJIeKOH(pEPEeHIIusI» U «BUIEOKOH(pepeH-
ST .

12. Yro mpenacTaBasOT cO00O¥ coIlMaJibHbIE CeTHu?
13. Uro Takoe cereBoil sTuKeT? KakoBble ero OCHOBHBIE IIpaBmJja?

§ 16
UHTepHeT kKak rnobanbHasa
nHdopmaumoHHaa cuctema

16.1. BcemupHaa nayTtuHa

HamoMHMM OCHOBHBIE IIOHATHUSA, Kacaoluecs BceMuUpHOU Iay-
TUHBI.

Be6-cTpaHuIla MOXKET COAepP:KaTh TEKCT, MYJbTUMEIUNHBIE 00H-
eKTHl (rpad@uuecKyio, ayamo- U BUAeOUH(GOPMAIINIO), THUIEPCCHIIKU
Ha (Qaijbl WIN APYrre BeO-CTPAHMIIBI, a TAK)Ke BCEBO3MOJKHBIE aK-
TUBHBLIE KOMIIOHEHTHI, Hanpumep (POPMBbI, IIO3BOJAIOINNE yCTAHOBUThH
00paTHYIO CBA3bL MEMKAY IIOJb30BATEJEeM UM BeO-CTpPaHHUILeH IIOCPENCT-
BOM THIIOBBIX 3JIEMEHTOB ymIpaBjeHus (TeKCTOBBIX II0Jiel, KHOIIOK
u T. I.).

I'mmepcecbliika — HEKOTOpPOe KJII0UeBOe CJIO0BO MJIM O0BEeKT B MO-
KyMeHTe, C KOTOPBIM CBf3aH Mepexoj] K APYyromMy moKyMeHTy. Tekcr,
B KOTOPOM MCIIOJIb3YIOTCS T'HMIEPCCHIIKMN, Ha3bIBAE€TCS TUIIEPTEKCTOM.

Beo6-caiit — rpynmna BeG-CTpaHuIl, CBSIBAHHBIX €IUHON TeMoii, 00-
M CTHUJIeM O(QOPMJIEHHS ¥ B3aMMHBIMU TI'MIEPCCHLIKaAMIUI.

Bpaysep (ot aHri. browse — TmpocMaTpuBaTh) — CHeIlUaIbHAasS
mporpaMma IJid HIPOCMOTPa BebO-CTPaHMIL.

CoBpeMeHHbBIE Opays3epbl 00JIALAaI0OT BO3MOYKHOCTAMU 3arpy3KH U
oTobOpakeHUsI BeO-CTPAHUI[, COXPAaHEHUSA BeO-CTPaHUI[ Ha HOCUTEJIAX
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MHTepHeT — rmoGanbHaa nHpopmMmauuoOHHaaA cucrtema

IaHHBIX, COXPaHEHWUS WCTOPUU IIOCEIeHUs BeO-CTPaHUI[, CO3TAHUSI
KaTajgora m30paHHBIX PECypcoB, MOMCKAa Ha BebG-cTpaHuile (pparmMeHTa
TekcTa, npocmorpa HTML-Koma BebG-cTpaHUIILI, II€YATH COLEPIKMMOTO
BeO-CTpaHUIILI U OD.

Be6-cTpanuiia ¢ Touku 3peHus e€ paspaboTumKa — 3TOo (aiii, co-
JepsKaluili COOCTBEHHO TEKCT, HeCYIIUIl OIpele/IEHHYI0 MH(OPMAIIIO
IJis TOJb30BaTeNsI, W CIOy:KeOHyo umHpopManuio s Opaysepa (Taru
pasmerku) Ha sa3bike HTML (anra. HyperText Markup Language —
A3BIK pPasMeTKHU ruieprexcra). Toeru pasMeTKu IIpPefcTaBIAIT COO0O0I
ompenenéHHbie cragmaprom HTML mocaemoBaTeIbHOCTU CHMBOJIOB,
ABJAMOIINEC MHCTPYKIIUAMEU AJA TporpaMMbl mpocmoTrpa. CoraacHo
9TUM WHCTPYKIIMAM, Opaysep pacmojiaraeT TEKCT Ha dKpaHe, BKJIOUA-
eT B HEro PUCYHKHU, XPAHAIIMECA B OTAEJIbHBIX TrpaduuecKux Qaiinax,
u GHOpMUPYET TUMEPCBAZU C APYTUMHU MOKYMEHTAMU WU PecypcaMmu
Wurepuera.

Beb6-cTpanunsl mpegHasHAUYEHBI AJIA BOCIIPOM3BENEeHHUSA Ha CaMBIX
pasHBIX SKpaHaX CaMbIX PasHBIX KOMIIbIoTepoB. IlosTomMy oHU He
NMEIOT <«JKECTKoro» QopMmarupoBanus. OdopmieHne BebO-CTPAHUIIBI
BBITIOJIHSAETCS HEIIOCPEJACTBEHHO BO BpeMs e€ BOCIIPOM3BeNeHHUs Ha
KOMIIbIOTEPE KJIMEHTa B COOTBETCTBUU C HACTPONKaAMM MCIIOJIb3yeMO-
ro 6paysepa.

HTML — oauH m3 Tak Has3bIBaeMbIX <«Be0O-CTaHAZAPTOB» («CTaH-
napToB Web»), Mo KOTOPhIM paspabaTbIBAIOTCSA CAWTHBI BO BCEM MmHpe.
Eié ogHuM m3 TaKUX CTAHAAPTOB fABJseTcsa Texuojgorusa CSS (amr..
Cascading Style Sheets — kKackammble TAOJIUIBI CTUJIEH) — (opMab-
HBIII A3BIK ONMMCAHUA BHEITHEro BUJa MOKYMEHTa, COCTABJIEHHOTO C
UCTOJIb30BaHUEM A3bIKA Pa3sMETKU. ITa TEXHOJIOTUS II03BOJISIET IIPUH-
IMUOUATBHO Pas3AeJuTh CoAep:KaHre U IpeacTaBJeHre JOKYMeHTa:

® onmmcaHWe COHePsKaHUA U JIOTUYECKOW CTPYKTYDPHI BeO-CTPAHUIIBI
npousBoguTca ¢ momoIrnbio HTML mam apyrux A3bIKOB pasMeTKU;
® ommcaHWe BHEIITHEro BUAA BeO-CTPAHUIBI TPOUBBOAUTCA C TIOMO-

mpo CSS.

Taxkoe paszgesieHHe NIO3BOJSAET IIPUMEHATH €JUHBIA 3apaHee pas-
paboTaHHBIN CTHJIb OMOPMJIEHUS AJA MHOTUX CXOKHUX JOKYMEHTOB,
a TakiKe OBICTPO M3MEHATHL OMOPMJIEHHE NOKYMEHTOB 3a CUET u3Me-
HEeHHUsS dTOr0 CTUJIS, XpaHsdAmierocs B oraeabHoM CSS-gaiine. Ileperoc
OPaBUJI IIPEACTABJIEHUSA NAaHHBIX B OTHEJIbHBIN (halijl BeOET K YMEHb-
IIIeHWI0 BPEMEHW 3arpy3K! CTPAHUIL caiTa — OIMCAaHWE IIpeicTaBJe-
HUA JAaHHBIX 3arpysKaeTcs Opay3epoM TOJBKO OAWH pas, a jgajee, IPHU
ImepexoJie C OZHOM CTPaHUIILI caiiTa Ha JPYryio, Opaysep 3arpyskaer
TOJIBKO CTPYKTYPY CTPAHUWIIBI U XPaHWMble Ha Hel nawHble. MOXKHO
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IpeayCMOTPETh HECKOJbKO MM3alHOB CTPAHUIILI, MPUMEHSIEMBIX B 3a-
BUCHUMOCTH OT XapaKTePUCTUK yCTpoiicTBa (pasMepa U paspelreHus
9KpaHa), MCIIOJb3YyeMOro IJsI IIPOCMOTpA.

BeO-caliThl 1 BeO-CcTpaHUIIBI XPaHATCSI Ha TaK Ha3bIBaeMbIX BeO-
cepBepax — KOMIIBIOTEpPax, Ha KOTOPBIX YCTAHOBJIEHO CIIEIUAJILHOE
mporpaMMHOe ofbeciieueHue, 00JIafarollee COOTBETCTBYIOIIUM (DYHKIIIO-
"Haysiom. IIporpamMma, IT03BOJIAMOIIAA XPAHUTh U Il€pecbLIaTh Beb-cTpa-
HUIIBI, TaKyKe HasbIBaeTcsa BebO-cepBepoM. I[losb3oBaTenu, HMeOIINe
IOCTYII K CeTH, IIPOCMATPUBAIOT BeO-ZOKYMEHTHI HPU IIOMOIIU IIPO-

rpaMM-KJIMEeHTOB — Be6G-OpaysepoB (puc. 4.1).

BszaummogeticTBue KJymeHT—cepBep ImpoucxoauT o mporoxkoay HTTP
(aura. HyperText Transfer Protocol — mpoTokos mepemaum THUIIED-
TEeKCTa).

Bpaysep knuneHTa
CepBep
J Banpoc seb-cmpaHuubi Banpoc k 6ase daHHbIX

CYB[

4 4

Beb6-cmpaHuua lMepedaya OaHHbIX
O nonb3oeamerisi ons cepsepa

basa
OaHHbIX

Puc. 4.1. Cxema 00paboTKU 3aIpOCOB MOJIH30BaTEJA

Q AKTUBHbIE KOMMOHEHTbl BEO-CTpaHuL, CoaepXaT MNpPOrpaMMHbI Ko, Mo-
3BONAIOLWMNIA BbINONHATL OENCTBUA B COOTBETCTBUM C 3aJIOXKEHHOM B HUX
nporpammoi. [ns HanmcaHusi Takux NporpamMM WCMOoNb3YyTCA A3blKU
BeO-nporpammupoBanna. OauH M3 Hux — JavaScript, no3BONAOLMA
onucblBaTb NpaBwuna, onpeaensiowme pearmpoBaHve BebO-CTpaHUUbl Ha
OencTBusa nonb3oBaTens. OTU npaBuia NpeactaBnsatoTca B dopme Beb-
cueHapueB (CKpunTOB) — MporpamMm, 3arnmcbiBaeMbiX HENOCPEACTBEHHO

B html-kon cTpaHuu nnn B oTAENbHbIM dann.

YT1o KacaeTcs A3blkOB BEO-NPOrpaMMMPOBaAHUS B LIEJIOM, TO WX MOXHO
pa3nennTb Ha OBE Mepecekalolwmecs rpynnbl: KIMEHTCKUE U CEPBEPHbIE.
MporpamMmbl Ha KJIMEHTCKUX A3blKax BbIMNOMHAIOTCA HA CTOPOHE MOJb30Ba-
Tens, U pesynstar UxX BbINOJIHEHUS 3aBUCUT OT MCMONb3yemMoro 6paysepa.
MporpamMmbl Ha cepBepHbIX s3blkax MNPOrpaMMMUPOBaHKs, COOTBETCTBEHHO,
BbIMOJIHAIOTCA Ha CTOpPOHe cepBepa. [Monyyas 3anpoc ¢ agpecom Beb6-
[OKymeHTa OT Opay3epa, CepBepHble MporpamMmmbl CBA3bIBaAOTCS C 6as3oi
OaHHbiX. B[l nepepaét nHpopmauuio 0 BeO-CTpaHULIe CKpunTtamMm cepBse-
pa, n Te, obpaboTaB €€, OTCbinalT ANsa MHTepnpeTaumn 6paysepy Kau-
€HTa, KOTOPbIA 1 BbIBOAUT pPe3ynbTaT COBMECTHOM paboTbl HA MOHUTOP.
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16.2. NMouck nHdopmauunm B cetn UHTEepHeT

Ilouck HY:XHOTO HJOKyMeHTa BO BceMUpPHOU NayTHHE MOMKET IIPO-
UCXOIUTh PA3HBIMHU CIOCOOAMMU:
* ykasaHHeM ajJpeca JOKYMEHTa;
® IIyTéM WCHOJH30BAHUSA ITOUCKOBBIX CHUCTEM.

MouckoBas cuctemMa — 3TO NPOrpamMMHO-annapaTtHbIi KOMMIEKC, Npea- 0
Ha3Ha4YeHHbIN Ang novcka nHoopmaum Bo BcemumpHom nayTtuHe.

lMovckoBasa MalmMHa — NporpaMMHasl 4aCTb MOMCKOBOW CUCTEMbI; KOM-

nAekc NporpamMm, NpegHasHa4YeHHbI Ans noucka nHdopmaumu.

ITouckoBble cucTeMbI pacIiojlaraloTCAd Ha CIeNUaJbHO BbIAeJIeH-
HBIX KOMIbIOTEpPaX C MOIIHBIMHM KaHaJaMHu CBsa3u. EiKeMUHYTHO OHU
00CIYKMBAIOT OT'POMHOE KOJIMYECTBO IIOMCKOBBLIX 3aIPOCOB KJIMEHTOB.

Ilo mpuHIUDY OeficTBUSA Pa3INYAIOT HECKOJIBKO THIIOB ITOMCKOBBIX
cucTeM, a MMEHHO:

® IIOMCKOBBLIE KaTaJIOTH, yIIpaBJsdeMble UeJIOBEKOM;
® CHCTEMBbI, HCIIOJb3YIOIe IIOMCKOBBIX POOOTOB;
* ruOpPUIHBIE IIOMCKOBLIE CHCTEMBbI.

ITouckosbie kKatasoru (BeOG-KaTaJIOTU WM TeMaTHUYeCKUe KaTaJIoru)
cozep:kar 0asy MOaHHBIX CCBHIJIOK Ha Beb-CaliThl, pacHpemeEHHBIX II0
OTJeJIbHBIM TeMaTHUYeCKuM pyOpurxam. Taxkue xarTaaoru 3aroaIHAITCS
CIeIUAJINCTaMI BPYUYHYIO. IIOMCK B HHX OCYIIECTBJISETCS CIIYCKOM IIO
JepeBy KaraJora:

® OIIpefesiuB TeMy, II0 KOTOPOIi OyAeT BBLIMOJHATHCA IIOUCK, II0JIb-
30BaTeJib BBIOMPAET COOTBETCTBYIOIIYIO PYOPUKY TeMATHUYECKOTO

KaTaJora;

® IIPOYNTAB OIMCAHUSA CCBHLIOK HA OTKPBIBIIEHCS CTPaHUIE, II0Jb30-

BaTeJlb MOKET IIePEHTH II0 CCBHLIKE, COOTBETCTBYIOIEll ero oKuma-

HUAM; €CJU K€ HYXHBIX CCBLIOK He OOHAPYKHBAETCH, TO MOIK-

HO YTOUHUTHL TEMY W HOBTOPUTHL IIOMCK B 3TOHM K€ WMJIN IPYIoi

TOMCKOBOII cJiy:k0e.

B 1994 rony Oesug duno n Oxeppu AHr ns CTaHdOPACKOro yHUBEP- Q
cuteta (CLLUA) npeonpuHann nonbiTKy ynopsaoydmtb 60/bLIOE KOANYECT-

BO HaKOMMBLUMXCS Y HUX CCbIIOK Ha pas3HoobpasHble MHPOPMALMOHHbIE
MCTOYHUKM. Tak nosiBunacb vaes WUCNofib30BaHUA Creumann3npoBaHHOM

6a3bl gaHHbIX ans adpdekTnBHOro novcka vHdopmaumm B cetn. OyeHb

CKOPO co3paHHasa umum cuctema Yahoo! ctana cambiM NOMNYASIPHbIM W
MOJIHBIM  MEePapPXMYECKUM MNPESMETHO-OPUEHTUPOBAHHBIM  MyTeBOAUTE-

nem no MHtepHeTy. B Hawum gHM — 9TO oaHa M3 Haubonee M3BECTHbIX
MOMCKOBBLIX CUCTEM.
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IleficTBIIe TOMCKOBBIX CHCTEM, HCIIOJIL3YIOIIUX IIOMCKOBBIX POOOTOB,
OCHOBaHO Ha IIOCTOSHHOM, IIOCJIeJOBATEJIILHOM U3YUYEHUN BCEX CTPaHUIL
Bcex canToB BcemupHOU mayTwHbI. {18 KasKAOTO JOKYMEHTA COCTaBJISA-
€TCs ero IOWCKOBBHIM 00pa3 — Ha0OpP KJIIOUEBBIX CJIOB, OTPAKAIOIUX
collep;KaHMe 9TOro JOKYMeHTa. B c¢BA3SKM ¢ HOCTOAHHBIM OOHOBJIEHUEM
nHMOPMAaIUN IIOVCKOBBIE CHCTEeMbl IepUOAUYECKM BO3BpAIIlalOTCA K pa-
Hee MN3y4YeHHBIM CTpaHuIllaM, YTOOBI 06Hapy3KI/ITB n 3aperucrpmpoBaTb
HN3MEHeHUudd. I/IHQJOpMaIlI/Iﬁ O KJIIOYEBBIX CJIOBaxX MCCJTI€JOBaHHBIX TaKHWM
00pa3oM CTpaHUI] COXPaHAETCSA B IIOMCKOBOU CHCTEME.

IIpu mocTymiaeHmMm 3ampoca OT IOJIB30BATEJNA IIOMCKOBAA CHCTEMAa
Ha OCHOBAHWM HMeIOIlelica B Hell mHGOpManuu (QOPMHUDPYET CIUCOK
CTPaHMI], COOTBETCTBYIOIIINX KPUTepuMAM noucka. HalireHHBIEe DOKY-
MEHTBhI, KaK IIPpaBMNJIO, YIIOPAAOYMBAIOTCA B 3aBHMCHMOCTH OT MECTOIIO-
JIOMKEeHNA KJIIYEeBBbIX CJIOB (B 3aroJIoBKe, B HaydaJie Te}cc'ra), qacTOThI
"X I[OSABJIEHUSA B TEKCTEe U JAPYTrUX XapaKTepUCTUK.

Q PasnunyHble NMOMCKOBbIE CUCTEMBI, MCMOJIb3YIOLLME MOUCKOBLIX POBOTOB,
VIMEIOT CXOXYI0O CTPYKTYPY, BKJIOYAIOLLYIO:
1) Moaynb MHAEKCUPOBAHUSA, COCTOALLNK M3 TPEX NPOrpamMmm-poboToB
(Spider unn «nayk» — ckadnBaeT BebO-CTpaHuupl; Crawler unm «nyte-
LeCTBYIOWNI nayk» — MNepexoguT Mo BCEM CCbUIKaAM, VMEOLWMMCS
Ha CTpaHuUe, N WLWET HOBble OOKYMEHTbI, elE He W3BECTHble Mo-
UckoBon cucteme; Indexer nnn «poboT-MHOEKcaTop» — pasbuBaeT Ha
dparMeHTbl CTpaHuLbl, KOTOPbIE CKavanu «Nayku», aHanIm3npyeT UX 1

COCTaB/ISIET HEKOTOPOE OMnMcaHme 3TUX CTPaHULL);

2) 0a3y paHHbIX — XpaHWUvLLEe MpeacTaBfieHHbIX B onpeaenéHHoMm dop-
Mare BCEeX CKayaHHbIX M 006paboTaHHbIX MOAyNeM WHAEKCUPOBAHMUS
[LOKYMEHTOB;

3) NOUCKOBBLIVI cepBep — CUCTEMA BblAAa4YM Pe3ynbTaToB Momcka, onpe-
[enaouwasn, Kakme CTpaHuubl U B KaKOW CTEMNEeHU yAOoBAETBOPSIOT 3a-
npocy noJsib3oBaTens.

MownckoBas cuctema, Mosy4YmMB 3anpoc Ha MOMWCK, aHaNM3upyeT Ty WH-
dopmaumo, kotopas Obiia et npouvHaekcupoBaHa. C OOHOM CTOPOHBI,
9TO MO3BONSET CYLLECTBEHHO MOBLICUTb CKOPOCTb 06PabOTKM MOMCKOBOIO
3anpoca. C gpyron CTOpPOHbI, pe3ynbTaTbl MOUCKA HENb3s CYUTaTb MOJI-
HbIMW, T. K. HW OAHA MOWUCKOBAs CUCTEMAa HE MOXET 3arpy3nTb B CBOIO
6a3y JaHHbIX MHbDOopMaunio 060 Bcex 6e3 uckioyeHus pecypcax. Kpome
TOro, pesynbTarbl NoMcka MOryT OblTb OT4aCTU YCTapeBLUMMW — CUTya-
uMs B cetm VIHTepHeT mMeHseTcs ObicTpee, 4eM MPOUCXoauT OBHOBMEHME
cBefeHmn B 6a3ax OaHHbIX MOUCKOBbIX CUCTEM.

T'ubpugmble TMOUCKOBBIE CHUCTEMBI COUeTalOT B cebe (PYHKIIUU CHU-
CTeM, YIPAaBJIAEMBIX UYEJOBEKOM, U CHCTEM, HCIIOJb3YIOIIUX IIOUCKO-
BBIX POOOTOB.
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Hecmorpsa ma o6iiue TpPWHIIUOBI PabOTBHI, ITOMCKOBBIE CHUCTEMBbI
pasinJaioTcsa M0 TaKMM XapaKTepucTHKaM, KaK: s3BbIK 3aIrpoca, 30Ha
IOMCKa, TJIyOMHA TOoMCKa BHYTPU JOKYMEHTA, METOH YIIOPALOUYMBaAHUA
nHpopmariuu u Ap. Ha mgaHHBI MOMEHT caMOM IIONYJAPHON B MUpe
IIOMCKOBOM cucremoii siBisiercsa Google, a KpyIiHeliIeil oTe4eCTBEHHON
IIOMCKOBOU cucremMoii — SIHAekxc.

B OosabIinHCTBE HOWMCKOBBIX CHCTEM pPeajn30BaHO TPU OCHOBHBIX
THUIa TOWCKAa:

1) mouck mo JI00MYy 13 CJI0OB — Pe3yJbTATOM SBJISETCS OTPOMHBIN

CIIMICOK BCEX CTPAHMUI], COAEPIKAIIUX XOTA ObI OJHO M3 KJIIOUEBBIX

CJIOB; MPUMEHAETCA, KOTZAa TOJb30BaTeNb HE YBEPEH B KJIIOUEBBIX

cJI0OBax;

2) IIOMCK II0 BCEM CJIOBaAM — B JTOM pPe:KuMe (POPMUPYETCA CIIHMCOK
BCeX CTPaHUI[, COMEP:KaIlUX BCe KJIUEBBLIE CJIOBA B JIIOOOM IIO-
pAnKe;

3) momck TOUHO 10 ()pase — B pPe3yJbTaTe COCTABJIAETCS CIIUCOK

BCeX CTPaHUII, COAep:;KalluxX (ppasy, TOUHO COBIALAIOMIIYIO C KJIIO-

yeBOU (BHAKU IPENUHAHUSA UTHOPUPYIOTCH).

YT006BI IIOMCK CTaJ 0oJiee IPOAYKTUBHBIM, BO BCE€X IIOMCKOBBIX CHU-
cTeMax IIPelyCMOTPEHbI CIellUaJbHbIe A3BIKN (DOPMUPOBAHUS 3aIIPOCOB
CO CBOMM CHHTAKCHCOM. OTH SA3BIKM BO MHOTOM IIOXO0KH1. BBISICHUTH
0COOEHHOCTHU OMPENEJEHHOTO0 A3bIKA MOYKHO C IIOMOIIBIO CIIPABOUYHOM
CHCTEeMBbI, BXOAAINEH B COCTAB IIOMCKOBOM MAIITHMHBI.

Hangute mnHdpopmaumio o npaBuiax GopMmMpoBaHUsS MOUCKOBLIX 3anpo-
COB B MOUCKOBbIX cuctemax Hnpmekc m Google. CpaBHUTE UX Mexay
cobon. YkaxuTe obliee 1 pasnuyums.

S

IIpumep. B sA3bIKe 3aIpOCOB HEKOI MOMCKOBON MAIIWHBI AJA 000-
3HAUYEHUA JoTHYecKoil omepamuu WJIV mcmoiab3yeTcs CUMBOJI «|», a

IJIsT Jormdyeckou omeparum VI — cumBoa «&». VI3BeCcTHBI 3aIlIpochl U
KOJMYECTBO HaWOEeHHBIX IO HUM CTPAHUI[ HEKOTOPOT'O CerMeHTa CeTu
WurepHer:
3ampoc Haiineno crpanwui (ThIC.)

Augexc & Google 145

Bing & Google 580

Augexc & Bing & Google 85

(Ammexc | Bing) & Google x
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Yemy paBHO X, €CJIH BCe 3alpOChl BBIMOJHAJNCH HPAKTUUECKU
OIHOBPEMEHHO, T. €. BO BPeMs BBLIMOJHEHMUS 3alIpOCOB HAOOp CTPAHMUIIL,
comepJKaInX BCe HMCKOMBIE CJIOBA, He M3MEHUJICS?

0 C momoOHBIMM 3aJayaM¥ Bbl BCTpeYaJUCh B Kypce HHMOpMATHU-
KM OCHOBHOW INIKOJIBI M 3HAeTe, UTO WX YyCJOBUE MOKeT OBbITH IIpen-
CTaBJIEHO C TIOMOIIbI0 KPYroB Oijiepa W 3alllICAaHO Ha S3BbIKE TEOPUU
MHOKECTB.

IIycrs $I, G 1 B — MHOKeCTBa CTPaHWUIL,
comep:kamux caoBa AuHgexc, Google u Bing
COOTBETCTBEHHO.

Torma A "G — MHOXeCcTBO CTpPaHUII,
COOTBeTCTBYMOIITUX 3ampocy «fAHmexkc & Goo-
gle», m ero mommHoCTh paBHa 145 (TwIC.):
|1~ G| = 145.

Paccy:xmas amajgormuHo, MOMKeM 3alu-
cate: |[B N G| =580, |fI n BN G|=85.

B Tpebyercss HAWUTU MOIIHOCTH MHOKECTBa

(v B)nG.

IIpeobpasyem sTO BBIpaKeHHE:
AUB)YNG=HANG U BNG).

B cmopaBegnmBocTH TAKOTo HpeoOpasoBaHUsA BBl MOXKETe yOeINTh-
cs, n300pasuB JIEBYIO U IIPABYIO YAaCTH PABEHCTBA C IIOMOIIBIO KPYIOB
ditnepa.

CorsmacHO IPUHIUIIY BKJIOUEHUHA-UCKIIOUEHNNA, IJS ABYX MHO-
smecTB umeeM: | X U Y| =X+ Y] - |X nY]

B mamem ciayuae mosryuaem:

AN HUBNAG=ING+BnG -G n(BNG)=
— 9N G +|BAG - |1 G Bl =145 + 580 — 85 = 640.

HNrax, x = 640.

Kak ObI TOuHO HU OBLJI COCTABJIEH IIOJIL3OBATEJIEM 3aIlpoCc K WH-
GopMaInMoOHHON CcHuCTeMe, TOJbBKO MaJjlasgd YacTh U3 IIOJYUYEHHBIX II0
ATOMY 3aIpoCcy NOKYMEHTOB OyJeT pejIeBaHTHOM, T. €. COOTBETCTBYIO-
mieii 3a()MKCHUPOBAHHON B 3ampoce MHMOPOPMAIIMOHHONW HOTPEOHOCTIH.

ITonHOTA TOMCKA — O5TO OTHOIIEHHE YMCJIA BbIJAHHBIX PeJeBAHT-
HBIX MOKYMEHTOB K OOIleMy 4YHCJIy PeJeBaHTHBIX JOKYMEHTOB, HMe-
omuxca B 0ase MAaHHBIX ITIOMCKOBOII cucTeMbl. B maeaje 5TO YHCJIO
IOJIJKHO PpPaBHATbcA 1; Ha MOpPaKTUKe MOXKET [IOCTUTaTh 3HAYEHUHN
0,7-0,9.
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TouHOCTH IIOMCKA — 3TO OTHOIIEHME YMCJA BBIJAHHBIX PeJIEBAHT-
HBIX JOKYMEHTOB K OOILleMY YMCJY HOKYMEHTOB, BBIJAHHBIX CHCTEMOM
0 JaHHOMY 3alpocy. 3HaueHHe sTOro mapaMmerpa koJjebJsercsa ot 0,1
mo 1.

ITomuHoTa M TOYHOCTH OIPEAENAT KauecTBO MU 3P(PEeKTUBHOCTH
IIOMCKA.

16.3. O pocroBepHOoCTU MHPOpMaUUm,
npeacraB/ieHHOW Ha BeO-pecypcax

ITouck wunpopmanuum B cetu HMuHTepHeT ymo0eH U IIPOCT, a ca-
MoOe TJIaBHOe — OH 3aHMMAaeT ropas3fo MeHbIIIe BpPpeMeHU, YeM IIOXO[
B OubamoTeKy ujau paboTa C APYrUMH KCTOUYHUKaAMU HWHGOPMAIUU.
Baaromapsa stomy B Hammu aHu VHTepHET ABJISETCA CAMBIM IIOIIYJISP-
HBIM HCTOUYHUKOM HMHMOPMAIIUU: UM IIOJb3YIOTCA HE TOJBKO PsALOBBLIE
rpaskaaHe, HO W YUYEHBIEe, OM3HECMEHBI, TOCYJAAapPCTBEHHbBIE CJIYKAIIlUe,
CIIeI[MAJIMCTBI PasHBIX obOJsacTell M cep AeATeTbHOCTH IJs PeIleHus
caMoro HIIMPOKOTO Kpyra npodeccroHaNbHBIX 3amad. W1 sTo mmpu ToM,
yro WHTEpHEeT ABJISETCS 30HOW CBOOOIHOTO IOCTYyIIa, B KOTOPOIl ab6-
COJIIOTHO KaKABIM MOYKET He TOJIbKO HCKaTh Ty WJIN WHYI WHQOP-
MaIluio, HO UM pas3MeIlaTh B HEl BCE, UTO COUTET BO3MOKHBIM. OTU
JaHHbIe HUKEeM He KOHTPOJIMPYIOTCA U He NPOBEPAITCA, a HOITOMY
OHM MOTYT OBITH HEJOCTOBEPHBIMHU (COAEPIsKaTh ycTapeBIlle TaHHBbIE,
OIIMOOYHBIE WJIM 3aBEIOMO JIOMKHBIE YTBEP:KICHUS) U CYOBEeKTUBHBIMU
(oTpakaTh JUUYHYIO TOUKY 3PEHUS aBTOpa).

K mamubiM, KOoTopble BBl IIOJYyYWJIM B pe3yJbTaTe moucka B UH-
TepHeTe, CJeAyeT OTHOCUTHCSA KPUTHUUYECKN U IpPeJIpPUHUMATh IMIaru
IJIs TOTO, YTOOBI yOeAWThCA B JOCTOBEPHOCTU HMH(POPMAIIWH.

PaccmoTpuM HeKOTOpbIe CIIOCOObI HPOBEPKH HHMOPMAIUU, IIOJTIY-
YeHHON B pesyJabTaTe moucka B ceTu VIHTepHeT.

1. BeisicHeHMe pemyTaluM caiiTa, Ha KOTOPOM pasMellleHa WHdopMa-
nusA, MPeJCTaBIAIONIAA OJA Bac mHTepec. IIpoBepeHHBIE MaHHBIE
OyOJIUKYIOT o(uIMaJdbHbIe CAalThl TOCYIapCTBEHHBIX, KOMMepUe-
CKUX, HAYYHBIX U IPYIUX CTPYKTYP, ABJSIOIINECT II€PBOMCTOUHM-
kamu wmH@opManuu. OTBEeTCTBEHHOCTh 3a JIIOOYIO ONYyOJIMKOBAHHYIO
uMH UWHOPMAINI0 HECYT pPecypchl, UMEIOIHue CBUAETEeIbCTBO O
peructpanuu cpeiacTBa MaccoBoii mH@opMamnuu. Ms3beramoT HeIo-
CTOBEepPHON WHMOPMAIIUU U3BECTHBLIE Pecypchl, 3aHUMAIOINe BbI-
COKMEe MecTa B COOTBETCTBYIOIIMX peliTmHrax. IIpeacraBieHue o
pemyTanuu caiTa MOYKHO IIOJYYUTh B TOM UYHCJIE U II0 MUMEOIIIM-
cd B ceTH OT3bIBaM 00 9TOM pecypce.
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Maea 4. CeteBble MHPOPMALMOHHbIE TEXHOJIOIUN

Eciu BebO-caiiT He o0OJiamaeT IIMPOKONM M3BECTHOCTHIO, TO CJEIyeT

o0paTuTh BHUMAHME Ha CJIEAVIOI[Ee MOMEHTHI:

® yKasaHO JIX, OJd KOTOo IIpeJHas3sHadyeH pecypc M KaKoBa IeJb
ero CO3JIaHusd;

® HACKOJBbKO PEryJiapHO OOHOBJIAIOTCS MaHHBbIE Ha BeO-caiiTe; He
ycrapesaa ju uH@popMmanusa (y3HaTh AATy PasMeIleHus MaTepu-
aJIoB);

* He TPeOYIOT Ji paspabOTUMKKN BeO-CTPAHUIIbI BBOAA BAIIMUX JIMU-
HBIX JaHHBIX.

2. Moxyuenne wHpoOpManmuu 00 aBTOPE IIPEACTABIAIOINIETO WHTEPEC
marepuana. Ciaenyer y0egUTHCS, UTO HA BeO-CTPaHUIE HPUBEIEHBI
IaHHbIe 00 aBTOpe, B TOM UHCJe OMUCAHUWEe ero KBaaupuKaluu u
KOHTaKTHas mHopmamnusa. MoKHO IMOOBITATHCA HAWUTH W O3HAKO-
MHUTBCS C APYruMu paboTaMu 3TOr0 aBTOPA, KOMMEHTAPUAMU I
OT3BIBAMM UHTAaTeJeill Ha ero paboThI.

3. Ilporepka daxTuuyeckoro matepuaja. JlroOble (pakTUUEeCKUe U CTa-
TUCTUYECKNE [TaHHble MMEIT HCTOYHUK. XOPOIIO, €CJIU CChLIKU
Ha aBTOPUTETHBIE MCTOYHUKU WMEIOTCS Ha CTPAaHUIlaX 3auHTepeco-
BaBIIlero Bac caita. Ecim TaKuMX CCBIJIOK HET, TO JaHHBIE MOXKHO
BBIOOPOYHO CBEPUTH C OMPUIIHUAIBHBIMU HNCTOUHUKAMU CaMOCTOS-
TeabHO. Eciau 00HApPYKUTCA, UTO KaKWe-TO JaHHbIe He COorJiacy-
IOTCA C JaHHBIMU OQMUIIMAJIBHBIX HMCTOUYHUKOB, TO W OCTAJbHOMY
MaTepuaJy TaKiKe He CTOUT [JOBepATb. XOPOIIO, €CJU JaHHBbIe
TOAAIOTCSA C PA3HBIX TOYEK 3PEHUs, €CJU OHU COTJIACYIOTCSA C TeM,
YTO BBl M3yYaJu B IIKOJIE WJIN Y3HAJIU U3 APYTUX HCTOUYHUKOB.

Heo6xoamMo 4éTKO MIpeacTaBIATL ce0e, UTO MMEHHO BBI HIIETe,

U IIPOBEPATHh BCe BaKHBbIE IaHHbIe, HaligeHHble B WMuTepHere. Ecim
B pesyJbTaTe IIOMCKA BBl HE HAINJIW HU OJHOIO IIOAXOIAINEro IJOKY-
MeHTa, HYKHO:

® IPOBEPUTHh NPABUJIbHOCTb HANNCAHUSA KJOUEBBIX CJIOB;

® IIPOBEPUTH IIPABUJBHOCTH HCHOJb30BAHUSA JIOTUUYECKUX CBA30K;

° mmomoOpaTh 0OoJjiee ygauHble CHUHOHUMBI;

°* U3MEHHUTh JIOTHKY 3alipoca.

CAMOE TI'JIABHOE

BebO-cTpanuiia ¢ Touku 3peHuA e€ paspaboTumka — 3To (aiiy, co-
Iep Kaluii cOOCTBEHHO TEeKCT, HEeCYINuil OIpeneéHHYI0 WH(GOPMAIIUIO
IJsS TOJb30BaTesA, U CIY:KeOHyo uHpopMmaluio ajas Opaysepa (Toru
pasmerku) Ha s3bike HTML (amra. HyperText Markup Language —
SABBIK Pa3MeTKHU TUIIEePTEeKCTa).
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HTML — oaumH u3 BeO-cTaHOapTOB, II0 KOTOPBIM paspadaThIBa-
IOTCS caliThl BO BCEM Mupe. Einé ogHmMM M3 TaKMX CTAaHAAPTOB AB-
asiercsa texHosorussi CSS (amra. Cascading Style Sheets — kackan-
Hble TAOIUIBI cTuael) — (QOPMAJIbHBIN A3BIK ONNCAHUA BHEIIIHErO
BUJA JOKYMEHTA, COCTABJIEHHOTO C HCIIOJb30BAHWEM $3bIKA PA3METKMU.
Texuomorua CSS mo3BoJiAeT NPUHIMOUAJILHO PAa3JEJIUTH COJEPIKAHUE
U IIpeACTaBJeHVE IOKYMEHTA: ONUCAHWE COAEPIKAHUA U JIOTUYECKOM
CTPYKTYPHI BebO-cTpaHuibl npousBogutca ¢ momoribio HTML wuau apy-
rmX SA3LIKOB PasdMeTKM, a OIMCaHWe BHEITHEro BHUAa BeO-CTPAHUIIBI
Ipou3BOAUTCA ¢ momoIrnbio CSS.

Beb6-cTpanunsl mpegHasHAYEHBI AJIA BOCIPOM3BENEeHUA Ha CaMBIX
pasHBIX YKpaHaX caMbIX Pa3HBIX KOMIIbIOTepOB. IlosTomMy OHU He
UMEIT <«XKEcTKoro» (Qopmaruposauus. OdopmieHre BeO-CTPAHUIIBI
BBITIOJTHSAETCS HEIIOCPEICTBEHHO BO BPEMsA €€ BOCIPOM3BEAEHUS HAa
KOMITBIOTEPE KJMEHTA B COOTBETCTBUU C HACTPOMKAMU HCIIOJIB3yEeMO-
ro Opaysepa.

ITouckoBas cucrtemMa — OTO IIPOrpPaMMHO-aNNapaTHBIN KOMILIEKC,
mpeqHA3HAUEHHBIN IJis1 momcKa uH@opmanuu Bo BcemupHOil mayTu-
He. ITonckoBass MalmHa — IIPOrPaMMHAS YACTh ITOMCKOBOM CHCTEMBI;

KOMILJIEKC IIPOrpaMM, IpeJHa3HAUYeHHBIN IJsd IIoOMcKa WHMOOPMAIIUH.

ITo mpuHNUIY AelicTBUA Pas3jiMvailoT TaKWe TUILI IMOMCKOBBIX CH-
cTeM, KaK: IIOMCKOBBIE KaTaJIoTU, yIpaBjseMble UeJIOBEKOM; CHCTEMBI,
HMCIIOJIB3YIOIINE ITOMCKOBBIX POOOTOB; TMOPUAHBIE IIOMCKOBBIE CHUCTEMBI.

Heo6xogumo 4éTKO IIpeacTaBJIAThL cebe, YTO MMEHHO BbI HINeTe, U
IIPOBEPATHh BCe BasKHbIE NaHHbIe, HalgeHHble B Murepuere. OCHOBHBI-
MU CcIIocO0aMU IIPOBEPKHU HAWAEeHHON MHMOPMAIUU SBJSIOTCSA: BbISICHE-
HUe pelyTalnuy caiiTa; moJydyeHHe mH@oOpMAImyu 00 aBTOpPe MaTepua-
Jia; IpPOBepKa (PAaKTUUECKOro MaTepHuaJia II0 JaHHBIM N3 aBTOPUTETHBIX
HCTOYHUKOB.

Bonpocbl n 3apaHua

1. Yro mpexcrasiasieTr co0oi BeOG-CTPAHHUIIA C TOUKHU 3PEHUS IMOJIb30-
BaTeJIsI M C TOUYKMU 3peHusa eé paspaboTumia?

2. B uém, mo BallleMy MHEHUIO, COCTOUT OJHO M3 OCHOBHBIX OTJIU-
ynii BeO-CTPAHUILI OT OOBIYHOI'O TEKCTOBOI'O JOKYMEHTAa?

3. Komy mnpumamiexxur unes rumeprexcra? IloaroroBbTe KpaTKoe A
coO0IIeHre Ha 39Ty TeMYy.

4. HasoBuTe aBa OCHOBHBIX BeO-cTammapra. {1 uero mpemHasHa-
YeH KaKAbIA M3 HUX?

5. Kakue cmoco0ObI momcKa AOKyMeHTa BO BceMHpHON mayTwHe BaM
M3BECTHBI?

© AO «M3paTenbcTBO «lpocBelLeHme», pa3MeLleHo Ha nnaTtdopme «JluTpec»



Maea 4. CeteBble MHPOPMALMOHHbIE TEXHOJIOIUN

6. Uro Taxkoe moumckoBas crucreMa? UrTo Takoe IIOMCKOBas MamimHa?

7. Kakue TUIIBI MOMCKOBBIX CHUCTEM MOJKHO BBIEJIUTH B 3aBUCHUMO-
CTH OT HPUHIUIIA WX AefcTBUA?

8. ITouemy, eciu MbI He MOKEM HANUTU UYTO-IMOO B OJHOII ITOMCKO-
BOU cucTeMe, MMeeT CMBICJ IIOMCKATh HYKHBIA MaTepuay B APY-
roii?

9. MoKeT M CIYYUTHCA TaK, YTO TOMCKOBas CHUCTeMa HaWIET I0-
KYMEHT, KOTOPBIA He CYIIeCTByeT?

10. B rabmuiie mpuBemeHBI 3ampochkl K MOWCKOBOMY cepBepy. Iiaa
obosHaueHus Jormueckoil omepanum WJIM B 3ampoce mCHOJIL3Y-
eTcss CUMBOJ «|», a mns jormdeckoii omepamuu M — «&». Pac-
IOJIOYKUTE HOMeEpa 3alpocoB B IOPSAAKE BO3PACTaHUA KOJWYECT-
Ba CTpaHUI], KOTOPbIe HAWAET IIOMCKOBBIA CepBep MO0 KayKIOMYy
3ampocy.

mpuHTep | cKaHep | MOHMTOD

MoOHUTOD & TPUHTED

npuHTep & cKamep & MOHHUTOP

npuHTep & ckamep & MOHHUTOP & KOJOHKU

OpUHTED | ckaHep

OPUHTED | CKaHep | MOHHTOD | KOJOHKHU

(MoumTOP | mpuHTep) & (IpUHTEP | cKaHep)

R | || O W N

(MoHHTOD | ckaHep) & IpuHTED

0 11. Mi3BecTHBI 3alIpPOChl M KOJUUECTBO HANWAEHHBIX IO HUM CTPAHMUIL
HEKOTOPOTro cermMeHTa cetu HHTepHeT:

Haiineno crpanui (ThIC.)
3ampoc
1 2 3 4
sIagexc | Google 900 1300 1750 x
Bing | Google 700 1400 x 2000
sTanexc | Bing | Google 1200 x 2450 2500
(Iumexc & Bing) | Google x 600 1100 500
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Yemy paBeH X, €CAIH BCe 3alpOChl BBIMOJHSAINUCH NPAKTHUECKU
ONHOBPEMEHHO, T. €. BO BpeMsA BBIIOJHEHUSA B3alIpocoB HaOOP
CTPaAHMUII, COAepP:KallluX BCe MCKOMBIE CJIOBA, HE W3MEHUJICS?

12. 3uasa, 4YTO TaKoe TOYHOCTL HH(popMaIuu, nalTe OIpeJeeHne iy
HApHOMY MOHATHIO «MHMOPMAIMOHHBINA IITyM>».

13. 3umasa, UYTO TaKoe IIOJIHOTA wWHQOPMAIUMU, [galiTe OIIpeaeseHne 292
HapHOMY HOHATHUIO «IIOTePU MHMOPMAIIUM!» .

14. Kakaa wuHpopMamusa HasblBaeTcsa peJjeBanTHOI? Kak cBasaHbl
HOJIHOTA W TOYHOCTH C KauecTBOM (9()(PeKTHBHOCTHIO) IMOomcKa?

15. MoxkHO Ju 0e30rOBOPOUYHO IOBEPATH TaKOMY IIONYJSIPHOMY pe-
cypey, kaxk Buxmmegmsa?

16. KTo Takue Ojsiorepbi? MoiKHO Ju 0€30TOBOPOYHO HJOBEPATH IIyO-
JUKyeMOil MMUu WHOOPMAIUU?

17. B uéM CyTh OCHOBHBIX CIIOCOOOB IIPOBEPKHU JOCTOBEPHOCTH WH-
dopmarnuu, HaligeHHON B ceTu MHTepHeT?

18. Haiinure B cetu W HTepHET He MeHee TPEX ABTOPUTETHBIX MCTOU-
HUKOB, COJep:KaluxX WHOOPMAINI0 IO OJHOW U3 CJEeAYIOIUX
TeM:
¢ «CucteMbl MCKYCCTBEHHOTO WHTEJJIEKTa W MAIIIMHHOE O0yJeHUe»;
* (IIpyHIIUTOBI TTOCTPOEHUA W PEJAKTUPOBAHUA TPEXMEPHBIX MO-

IeJei»;
e «IIpencraBiaeHme O cCHUCTEMaX ABTOMATU3WPOBAHHOTO HPOEKTHU-
poBaumus».

ITouemy BBI cumMTaeTe, YTO ITUM HCTOUHUKAM MOIKHO JOBEPSATH?
Ha ocuoBe HaliieHHBIX MAaTepPHUAJIOB IIOATOTOBLTE HEOOJILIIIOE CO-
o0IlleHre 10 BBIOPAHHOM TeMme.

JOononHUTENbHLIE MaTepuasbl K [aBe CMOTPUTE B aBTOPCKOW MacTep-
CKOW.
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OCHOBbI COLIUAJIbHOM
UHDOPMATUKHU

NudopmaTuka maydaeT WHOPOPMAIMOHHBIE IIPOIECCHI, IPOTEKAIO-
e B CHUCTEeMaxX CaMOM PasHOM IIPUPOABLI: TeXHUUYECKUX, OMOJOTUUE-
CKHUX, COIMAJbHBIX. B IocjenHHe OeCATUJIETUS BCE OOJbIllee 3Hade-
HUe TpUoOpeTaroT MHMOOPMAIIMOHHBIE IIPOIECCHI, XaPAKTEPU3YIOIHECT
IIUPOKOMACHITA0HBIM IPUMEHEHUEM WHOOPMAIIMOHHO-KOMMYHUKAI[UOH-
Herx TexHosoruii (MKT) Bo Bcex cdepax cOIUATBHO-39KOHOMHUECKOI,
TOJIUTUYECKON M KYJbTYPHOM Ku3Hu obriectBa. IIlupokoe m moBce-
mectHoe mpumeHeHue VKT okasbiBaeT BcE 06ojiee CHUJIbHOE BIUSHUE Ha
JKMBHDb KayKJOT0 OTJeJbHOTO UeJIOBEeKa M OOIIecTBa B ITEJIOM.

0 CoumanbHas wuHdoOpMaTUKa — OTO Hayka, u3yvalolwasa KOMIMIEKC
npobnem, CBA3aHHbIX C MHOOPMALMOHHBIMKU MNpoueccamMm B OOLLLECTBE
(coumnyme).

Msbr paccMoTpUM KJIIOUEBBIE IIOHATUSA CONUAJIBLHON WHOOpMATH-
KM — UHOOPMAIIMOHHOE OO0IecTBO, MH(OPMAIMOHHBIE PECYpPChI, WH-
bopmammoHHOE TPaBO, a TaKyKe TECHO CBS3AHHOE C HUMU IIOHATHE
nHGOPMAITMOHHON 06e30IacHOCTH.

§ 17
NudopmaunoHHoe obOwecTBO

17.1. NoHaTne MHPOpPMaLMOHHOIo oOLlecTBa

W3 KypcoB MCTOPUHU U OOIIECTBOSHAHUSA BaM WM3BECTHO, UTO UEJIO-
BeUeCKasd IMBUJIM3AIMS B CBOEM PAsBUTHUHU IIPOIILJIA UepPe3 HECKOJIbKO
COIMAJIbHO-9KOHOMUUECKUX cTamuii (puc. 5.1).
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NHudpopmaumoHHoe oOLecTBO § 17

> > NHdopmaumoHHoe e

MNocT- obLecTBo
>
> MHpycTpuanbHoe MH‘D'gngeV;J;ZHoe
ArpapHoe obLLecTBO
3Tan oxoTbl o6uiecTso

1 cobuparenbcTaa

Puc. 5.1. CoumuajbHO-3KOHOMHUYECKNE CTaAUN Pa3BUTHUA OOIeCTBa

OgHUM U3 KPUTEPHEB, ONPEeAeJAI0NINM CTaINui0 OOIIeCTBEeHHOTO
pasBUTHUA, ABJAETCA XapaKTep TPYAOBOH mOeATEeIbHOCTU HACeJeHUd.
Tak, Ha sTale arpapHOTO OOIIfecTBa OOJIbITIasA YaCTh HaCeJeHUs 3aHATa
B CEJIbCKOM XO3AMCTBE; B MHAYCTPUATIBHOM OOIIecTBe 60jiee TTOJIOBUHBI
HaceJeHUsS 3aHATO B cdepe IIPOMBIINIJIEHHOTO ITPOM3BOACTBA; ITOCTHH-
IyCcTpUAJbHAS CTaAWsA PAsBUTHUA OOIECTBA XapaKTepU3yeTcs TeM, UTO
6osee 50% mHacenenus 3aHsaTo B chepe ycayr. O mepexome Ha CTALUIO
uH(GOPMAIMOHHOTO O00IlecTBA MOKHO T'OBOPUTH TOrnAa, Korma 0ojee
TOJIOBUHBI HaceJIeHUs 3aJefiCTBOBaHO B cdepe UMHPOPMAIMOHHO-UH-
TEJIEKTYaJIbHOTO TPOM3BOACTBA U YCJIYT.

NHdopmaumoHHoe o6LecTBO — HOBas McTopuyeckas dasa pasButus 0
umBnnn3aunmin, B KOTOpOI7I rMaBHbIM NMPOAOYKTaMM MPOU3BOACTBA ABNAOTCA
MHpOpMaLUS N 3HAHUA.

B 2000 r. 8 OkuHaBe BoCceMb KPYIHEHUNINX NTPOMBIIIJIEHHO pas-
BUThIX cTpaH mupa (Benukobpuranmsa, I'epmanusa, Uranusa, Kawmana,
Poccus, Coenmuénnnie Illtater Amepuru, PpaHnusa, AnonHwmsa) npu-
Haau XapTUo II00aJIbHOr0 MHMOPMAI[MOHHOTO O0IeCTBa, B KOTOPOI
oIrpe/ieIeHbl IIPUOPUTETHRLIE HAIIPABJICHUS AesITeJILHOCTH, CIIOCOOCTBYIO-
e BXOMKIEHHUIO TOCyIapcTB B MH(POPMAIIMOHHOE OOIIEeCTBO.

Tax, B XapTuu moguEPKUBAETCA, UTO:

® «BCe JIOAU IIOBCEMECTHO, 0e3 HCKJIOUEeHUA MNOJIKHBI MMETh BO3-
MOKHOCTB ITOJIB30BATHCSA IIPEMMYIECTBAMU TJI00AJTBHOTO WHOOP-
MAIIMOHHOI'O O0IIecTBa»;

* «uHGOPMAIITMOHHOE OOIIEeCTBO, KaK MBI €r0 IIPeACTaBJIseM, TO3BOJIA-
eT JIOOAM IIUpe MCHOJb30BATh CBOI IOTEHIIMAT ¥ PeaJu30BLIBATH
cBOM ycTpemJieHus. s 9TOr0 MbI MOJIXKHBI CAeaThb TaK, UTOOBI
WHPOPMAIIMOHHBIE TEeXHOJIOTUU CJIYMKUIU TOCTUIKEHUIO B3aWMOIO-
TOJHSAIONTUX Iiejiell obecrmeueHns YCTONUMBOTO SKOHOMUYECKOT'O PO-
CTa, TOBBIIIEHNSA OOINECTBEHHOTO 0JArOCOCTOSTHUS, CTUMYJIUPOBAHUS
COIIMAJILHOTO COTJIaCHS U IIOJIHOM peajusaliiy WX IOTeHIUajaa B
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00JIacTi YKpeILIeHus AeMOKpPaTHuM, TpaHcmapeHTHorol) m orsercT-
BEHHOI'0 YIIPAaBJIEHWSA, MEXKIYHAPOLHOIO0 MHPA U CTAOMJILHOCTI».

O3HakombTecb ¢ OkumHaBckon Xaptuen (http://gotourl.ru/15995). Ha-
30BUTE U3JIOXEHHbIE B HE MPUOPUTETHbIE HarpaB/ieHUa OesTeSIbHOCTU,
crnocobCTBylOLME NPOLECcCy pa3BuTus MHGOpPMaLMOHHOro obliecTsa.

HS

B pamkax Bcemupuoii BcTpeuu (BcemumpHOro cammwmrTa) Ha BBIC-
ImeM ypoBHe II0 Bompocam wuH(popMmanuonHoro obmiectBa (sHenera,
2003 r. u Tynuc, 2005 r.) 6piu cHOPMYIUPOBAHBI NMPUHIIUIBI II0-
CTPOEHUsT MHMOPMAIMOHHOTO OOIIlecTBa.

O3HakomMbTecb C¢ eknapauyen npuHUMNOB NOCTPOEHUS MHOOPMALMOH-
Horo obwectea (http://gotourl.ru/15994). lNogrotoBbTe NpeseHTaLMIO,
PaCKpbIBAIOLLYIO CYTb KaXA0r0 M3 U3JOXEHHbIX B HEN MPUHLMMNOB.

HO

MoskHO BBIIESUTH CJIEAYIOIME OCHOBHBIE UEPTHI WH(MOPMAIIMOH-
HOTrOo oO0IIlecTBa:

° yBeJIMUYeHUWE DPOJW WHAOPMAIUW W 3HAHUU B JKU3HU OOIIECTBA;

® Bo3pacTaHUWE YHuCJa JIJei, 3aHATHIX B chepe MHGOPMAITMOHHBIX
¥ KOMMYHUKAI[MOHHBIX TEeXHOJIOTUM, POCT O HH(POPMAIMOHHBIX
OPOAYKTOB U YCJAYr B BaJIOBOM BHYTPEHHEM ITPOAYKTE;

° mwupokomacinTabuoe ucnojab3oBanue VKT Bo Bcex cdepax coru-
AJbHO-9KOHOMUYECKOM, MOJUTUUYECKOH M KYJILTYPHOHN KU3HU 00-
IIIecTBa;

® cosgaHUe TJI00AJbHOTO MH(OPMAI[MOHHOTO IIPOCTPAHCTBA, 00ecIIevn-
Batorriero: appeKTuBHOe MH(POPMAIIMOHHOEe B3aMMOAEHCTBUE JIIONEi;
WX JIOCTYyH K MUPOBBIM MH(POPMAIIMOHHBIM pPecypcam; yAOBJIETBOpDe-
HUe mX noTpebHOCTEe!l B MHMOPMAIMOHHBIX TPOAYKTaX U yCJIyrax;

® pasBuTHe WHMOOPMAIIMOHHON OKOHOMUKU, BDJIEKTPOHHOTO IIPaBU-

TEeJbCTBA, YJIEKTPOHHBIX COIUAJBHBIX CeTeUd U Ip.

W pasBuThle, U pasBUBAIOIMUECA CTPAHBI B Pa3HON CTEIIEHW NIPO-
OBUHYJIWCH 10 MyTH K MHMOPMAIIMOHHOMY OOIIECTBY, HO HM OIHA U3
HUX BCE eIlé He 3asBUJIa O 3aBepIIeHWHU Ilepexofa Ha 3Ty CTaJuio
pasBuTHUA.

17.2. UHdopmaLnOHHbIe pecypcCbl, NPOAYKTbl U YCIYyru

YesoBeueckoe OOIIECTBO IO MepPe CBOETO DPA3BUTHUS OBJIALEBAJIO
He TOJIBKO BeIeCTBOM U dHeprueli, HO m mH(popmanueit. C TeueHmMEM
BpeMeHN HaKallJIuBaJlUCh WNH(POPMAIIMOHHBIE PECYPChI, ABJAIOIINECS
CEerofiHs CTPaATeTNYeCKUMU, AHAJIOTUUYHBIMU II0 3HAYMMOCTHU DPecypcaM

1) TpamcmapéHTHBIE — TPO3PAUYHLINA, OTKDPBITBEIM, HE COAEPIKAINUN HEJOMOJBOK WU
CEeKPEeTOoB.
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MaTepuaJbHBIM, ChIPHEBBIM, SHEPreTUUYeCKUM, TPYLOBBIM M (PHUHAHCO-
BbIM. Bcé BospacrarInas poJsib HHGOPMAI[MOHHBIX PECypcoB — OIHA
U3 BAXKHENINNX TEHAEHIIUHN OOIIeCTBEHHOTO Pa3BUTUS, COIPOBOMKIAO-
mas mepexon K WH(GOPMAIIMOHHOMY OOIIECTBY.

COBOKYMNHOCTb BCeW MHMOPMALMM, HAKOMAEHHOW 4Yen0oBEeYeCTBOM B MpO- 0
LLecce pas3BUTUS Hayku, KynbTypbl, 00pa30oBaHUs U MPaKTUYECKOWN Aesi-
TEeNbHOCTU N0AeN, Ha3blBalOT MHPOPMALMOHHBIMU pecypcamm.

Nudopmanusa, comepskaiiascsa B IOCyJapCTBEHHBLIX NHQOPMAIIMOH-
HBIX CHUCTEMAaX, a TaKsKe HHbIe MMeIoIuecs B PACIOPSIKeHUU TOCY-
JApPCTBEHHLIX OPTaHOB CBEIEHUS U JOKYMEHTBI SIBJSAIOTCS TOCYZapCT-
BeHHBIMHU MH(MOPMAIMOHHBIMU pecypcamul),

T'ocymapcTBennble MHMOPMAIIMOHHLIE PECYPCHI HCIOJIbB3YIOTCA IJIS
pellleHusA 3ajJad TOCYIapCTBEHHOTO YIIPABJIEHUs, oOeclieueHus IMIpaB U
0e30I1acHOCTH TPaKIaH, MONAEP:KKU COIIMAJIbHO-9KOHOMHUYECKOTO pas-
BUTHUSA CTPAHBI, PA3BUTUA KYJbTYPbI, HAyKU, 00pasoBaHuA U T. . 3HA-
YyuTeJbHASA YaCThb IOCYJAapCTBEHHBIX MH(MOPMAIIMOHHBIX PECYPCOB CKOH-
IMeHTpHUpoBaHa B QenepalbHbIX T'OCYAAPCTBEHHBIX WHMOPMAIIMOHHBIX
CHCTeMAaX, PeecTp KOTOPBIX pasMellleH Ha caliTe PemepasibHON CIIYKObI
o Haa3opy B cdepe cBa3u, MHPOPMAITMOHHBIX TEXHOJOTHI W MAaCCOBBIX
rkommyuukanuii (http://gotourl.ru/15996).

Muorme rocymapcTBeHHBbIe HMH(pOPMAIIMOHHBIE CHUCTEMBI OPHEHTH-
poBaHBI Ha BHEIITHETO II0Jb30oBaTessd. K TakuM cucTeMaM MOYKHO OT-
HeCTHU:

O0ubIMoTeuHyI0 ceTh Poccuiickoin ®Pemepaliui;

Apxusubiii GoHn Poccuiickoii Penmepamnum;

TOCYZAapCTBEHHYIO CHUCTEMY CTaTHUCTUKU;

rOoCyJZapCTBEHHYIO CHUCTEMY HAYYHO-TeXHUUYECKO MH(OpMAIUN;
roCyZapCTBEHHYIO CHCTEMY IIPaBOBOM WMHGOPMAIINU;

cucTeMy WH(OPMAIIMOHHBIX PECYPCOB OPraHOB TOCYIapCTBEHHOI
BJAacTH U IOp.

Paccmorpum Gosiee mogpoOHO IIepBbIe ABe M3 HUX.
Bubauoreunas cerb P® Briarouaer cBbimie 150 Thic. O6uOIMOTEK
demepasbHOT0, PETMOHAJBHOTO WM MYHUIIUIAJLHOTO ypoBHeli. B 0ub-
JUOTEeKaX XpaHUTCA uH(opMalius, IpeIcTaBJeHHas B BUIEe pPasany-
HBIX OTEUECTBEHHBLIX W 3apy0e’KHBIX W3NaHWII, OXBaThIBAIOIIas BCe Ha-
OpaBJIeHUSA, TeMbl M OTPACJMN 3HAHUMN. OTO COTHU MUJIJIMOHOB €IWHII]
XpaHeHus. B mociegHme roAbl B OMOJMOTEKAX AKTUBHO CO34AIOTCH

1) ®epepanbubiii 3axoH «O6 mHDOpPMaATWU, WHOOPMAIMOHHBIX TEXHOJOTUAX H O
3amure UHOOPMAIUL».
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SJEKTPOHHBIE KAaTaJIOTH, Apyrue Oubsiuorpadmyeckue um pedepaTmB-
Hble 0a3bl JAHHBIX, OPTAHU3YETCA MOCTYIl UNTATEJIEH K BJIEKTPOHHBIM
u3TaHUAM W pecypcam cetu HHTepHeT.

ApxuBubiii Goua Poccuiickoii Pexepaliui — 5TO HCTOPUUYECKU
CJOKUMBIIASACA ¥ TOCTOSHHO TOIIOJHAIOIIASACA COBOKYIHOCTH IOIJIEKa-
IUX TOCTOAHHOMY XPaHEHWI0 HOKyMeHTOB. O0béM ApxuBHOTO (oHIA
Poccuiickoit @emepamnuu cocrasiaser 6osee 500 MJIH. eIMHUI] XpaHe-
HUsA, TPeICTaBIeHHBIX Ha PAa3SHBIX HOCUTEJSIX.

OnudpoBKa apxXWBHBIX JOKYMEHTOB U CO3JAaHINE COOTBETCTBYIOIIUX
nHGOPMAITMOHHBIX CHCTEM O00eCcleurBaioT MOCTYII K HHUM IITUPOKOTO
Kpyra moJb3oBatesneii. Hanpumep, omudpoBKa TJOKYMEHTOB O Belukoit

e OreuecTBeHHOU BOIiHe, XpaHAuxcAa B lleHTpasbHOM apxuBe MuHO0060-
poubl P®, IlenTpasibHOM BOEHHO-MOpPCKOM apxuBe MwuHoGopoHBI PdP,
Poccuiickom rocymapcTBeHHOM BOEHHOM apxuBe, ['ocyzapcTBEHHOM ap-
xuBe P® um ero pervoHaJbHBIX OTAEJEHUAX, YIIpasieHur MmuHOOGOPO-
HbI P® 1o yBeKoBeueHMIO maMAaTu norudmimx npu 3amure OTeuecTsa,
Ho3BOJIMJIa cOOpaTh B eAVHYIO MH(MOPMAIMOHHYIO CHCTEMY TOHECEHUSA
00eBBIX uYacTeil o0 0e3BO3BPATHBIX IIOTEPAX, APYTUe apXUBHBIE IOKY-
MEHTBI, YTOUYHSAIOIIME IO0TepH (IIOXOPOHKMU, MOKYMEHTBHI TOCIHTAJIEN
u MencaHbaToB, TpodelHble KapTOUYKM COBETCKUX BOEHHOILJIEHHBIX
M T.I.), a TaK)Ke ITacropTa 3axXOPOHEHUH COBETCKUX coJamaT u odu-
mepoB. B pamMkax mpoeKTa OTCKaHHPOBaHO Oojsiee 16,8 MJIH JIHMCTOB
ApXWBHBIX MOKYMEHTOB W CBBIIle 45 ThIC. MACIOPTOB BOWHCKUX 3a-
xopoHeuunii. B pesyiabrare Obla co3gan OOOOIEHHBINT OAHK JaHHBIX
«Mewmopuain» (http://gotourl.ru/15997). Bul mMo:KeTe 03HAKOMUTBHCS
C pearbHBIMH JOKYMEHTaMM, CAMOCTOSATENHLHO IITPOBECTH TOUCK IIPO-
maBIIUX 0e3 BeCTH WU YTOUHUTH WH(MOPMAIIUIO O IMOTHUOIINX B TOIBI
BOWHBI (puc. 5.2).

Yemanosums cydsby PacwmpeHHsiH noMck MasbpanHoe O6partHan cBASL

MA OTyecTBO

lNpumep: Cumoros lMpumep: Hukonaii lMpumep: Anamonseauy

lNopg poxagenmna 3saHne

Mpumep: 1901 lMpumep: ma. nelimenasm

Puc. 5.2. Ilouck B OGoOmEHHOM OaHKe HaHHBIX «Memopuas»
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IlepeHecéHHBIE Ha 9JIEKTPOHHBIE HOCUTEIU MHMOPMAIIMOHHLIE pe-
CypChl TPHOOPETAIOT KayeCTBEHHO HOBOE COCTOSHUE, II03BOJISIOIIEe
co3aBaTh Ha WX OCHOBE pasHOOOpasHble MH(MOPMAIIMOHHBIE MPOIYKTHI.

NUHdopmaumnoHHbIVi NpoayKT — mHbopMaumsa BCEX BUOOB, MNPOrpamm- 0
Hble MPOAYKTbl, 6a3bl AAHHbLIX, MPeAcTaBleHHble B Gopme ToBapa, T. €.
CO34aHHble C Uenbio Npoaaxu 3a AeHbrM uam obMeHa Ha gpyrve npo-

OYKThbl.

NudopmaninoHHbIe IPOAYKTHI OTJIUYAIOTCA OT OPYTUX HPOAYKTOB

TeM, UTO:

1) coxpaHAIOT coAepsKaIlylocd B HUX MH(POPMAIINIO, HE3aBUCHUMO OT
TOTO, CKOJIBKO pa3 oHa ObLiIa MCIIOJb30BaHA;

2) co BpeMeHeM MOTYT IOTEPATH CBOIO IEHHOCTb, HAIIPUMEP, B CBA3U
C moTepell aKTyaJbHOCTH cofep:Kalelica B HUX WHQOPMAINN;

3) oHU MOTYT OBITH IIPEACTaBJIE€HBI B pasHoil ¢dopMme, ¢ YIETOM BO3-
MOXKHOCTel MIM IpelIouTeHuil moTpeduTesieii;

4) TpeOyIOT 3HAUNTEJIbHBIX 3aTpPaT HaA IIPOU3BOJCTBO U HE3HAUUTEIb-
HBIX II0 CPaBHEHWIO C HUMHU 3aTpaT Ha THUPa’KUpPOBaHUE.

UndopmaumuoHHas ycnyra — OeNCTBUS, HanpaBfieHHble Ha YOO0BNETBO- 0
peHne NHPOPMAaLMOHHOM NOTPeBHOCTM MoJsib3oBaTens NyTEM NpeaocTaB-
neHns MHGOPMaLVMOHHOIo MPoAyKTa.

XapakTepHasa uepra MHMOPMAIMOHHOTO OOIeCTBA — IIOSBJIEHUE
Pa3BUTOTO PHIHKA WHMOPMAIIMOHHBIX pecypcoB u ycayr (puc. 5.3).

—1 HayyHo-TexHnyYeckas npoaoykumns |

— [Henosas nHpopmauus

PbIHOK
MHPOPMaUMNOHHbIX __—+ MoTpebuTtenbckas nHdopmauus |
pecypcos
nycnyr
—4 Ycnyru o6pa3oBaHus |

O6ecneunBaoLye MHGOPMaLMOHHbIE
CUCTEeMbI 1 cpeacTea

Puc. 5.3. Crpykrypa phiHKa WH(POPMAIMOHHBIX PECYPCOB U YCJIYT
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CooTHecuTe creaylowme WHOOPMAaLMOHHbIE PEecypCbl U YCIyrn C Cek-
TopamMu MHGOPMALMOHHOIO PbIHKA:

® cucrtemHoe [0O; ® HOBOCTHas uHdbopmaums;

® npuknagHoe MO; ® BCEBO3MOXHbIE pacnncaHus;

® 371eKTPOHHbIE YYEOHUNKN; ® pes3epBMpoOBaHME OUNETOB U

® pa3BMBaloOLLME KOMMbIOTEPHLIE MEeCT B FOCTUHMLAX;
Urpbl; ® 3aka3 TOBApOB W YCAYr;

® KOMMbIOTEPHbIE ObOyvatoLlye u ® npoBeneHne GaHKOBCKUX
KOHTPONIMPYIOLLIME CUCTEMBbI; onepaumii;

® bupxeBas U dpuHaHcoBas MHGOP- Nnpou3BeaeHns XynoXKeCTBeH-
Maums; HOW NnTepaTtypsbl;

® cTatucTuyeckaa MHpopmMauus; ® KNHODUIbMBI;

® KoMMepyeckas MHpopmauus; ® My3blKa;

® npodeccmnoHanbHas nHbopmaums; ® Urpbl.

® Hay4yHO-TexHMYeckasa MHGOpMaLNS;

17.3. UudopmaTtusauua obpaszoBaHua

IIo mepe mpoABM:KeHUA K HWHAOPMAIIMOHHOMY OOIIECTBY BCE 0OJIBL-
mive BO3MOJKHOCTH, CBA3AHHBIE C MCIOJb30BAHUEM HH(MOPMAIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUI, MOABJIAIOTCA B chepe obpasoBa-
HUS, CIIOCOOCTBYS IIOBBIIIIEHUIO €ro JOCTYIIHOCTA ¥ KadyecTBa, CO3Ma-
HUIO CHUCTEeMbI HEIPepPbIBHOTO 00pAa30OBaHUSI.

KiroueBbIM yCJIOBHEM IIOCTPOEHIS COBPEMEHHOro o0pasoBaTe ib-
HOT'O Ipollecca SBJISAETCS Haaudme B 00pa30BATEIbHOM YUYPEIKIEHUU
nHGOPMAaITMOHHO-00pa30BaTeIbHONU Cpedbl — «CUCTeMBI HHCTPYMEH-
TaJIbHBIX CPEICTB U DPECYPCOB, O0ECIeUMBAIOIIUX YCJOBUS [JS pea-
Ju3anuu 00pasoBaTeJIbHOM OeATEeIbHOCTH Ha OCHOBE MH(MOPMAIIMOHHO-
KOMMYHUKAIIMOHHLIX TeXHOJOTHii» 1),

OxapakTepusyiite uMHGOPMaALMOHHO-0OpasoBaTeNbHyl0 cpedy Ballein
LIKOJMbI: OMULUNTE WUMEIOLLEECH TEXHUYECKOEe OCHAaLLleHVe, NPorpamMmHoe
oGecreyeHre 1M UX UCMONb30BAHWE YUUTENAMU U LLKOJSIbHUKAMMU.,

Ceromuss MbI TOBOPUM OO0 9JEeKTPOHHOM OOYYeHUM — «OpraHmsa-
muu o0pPa30BATEJbHON OeATEJbHOCTH C IIPHMEHEHMHEeM CcoaepsKalreiics
B 0asax MAHHBIX U HCIIOJL3YEMOU IIPU peans3aliuy 00pasoBaTeJIbHBIX
nporpaMm uHGopMauu U oOecIeumBaIOIIUX €€ 00paboTKy uHGOP-
MaIlMOHHBIX TEeXHOJIOTUM, TeXHUUYECKUX CPEJCTB, a TaKiKe MHDoOpMa-
IIUOHHO-TEJIEKOMMYHUKAIINOHHBIX CceTeli, oOeclIeunBamOIUX Mepeaavy

1) TOCT P 53620—-2009 «MH(bOpMAIIOHHO-KOMMYHUKAIIMOHHLIE TeXHOJIOIUUA B obpa-
30BaHMU. DJeKTPOHHBLIE 06pazoBaTelbHBIe pecypchl. OBINMe IOMOMKeHUI».
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Mo JUHUSAM CBS3W yKasamHou wmH(popMaIliuu, BsauMojeiicTBue obyua-
IOIUXCA U IeNaroTHdecKUX paboTHUMKOB» L.
Nudopmarimonusie 00pas3oBaTeJbHBIE PECYpPChI, IIPeACTaBICHHbBIE
B OJIEKTPOHHOH (hopMe, NPUHIIUIHAJBHO OTJIUYAIOTCA OT IeYaTHBIX
yu4eOHBIX MaTepuaJioB, obecHmeunBasi:
1) MmomesnupoBaHue ¥ BUIyAIU3ANNI0 HHAOPMAIIUM 00 UH3yUYaeMBbIX
00'BEeKTaX;
2) UHTepaKTUBHOE B3aumMOJelicTBHe IoJb3oBaTeasda u cpeactBa MKT;
3) xpaHeHue OOJBIINX O00BHEMOB MH(pOPMAINU C BO3MOYKHOCTBHIO JIET-
KOTO JOCTyIla K HUM;
4) aBTOMATHBAIINIO IIPOIIECCOB BBLIUMCIIUTEIbHON, MHMOPMAIIMOHHO-TIO-
WCKOBOM [esATeIbHOCTH, a TaKsKe 00paboOTKM pe3yabTaTOB yueGHO-
TO0 9KCHEepUMEeHTa C BO3MOKHOCTHI0O MHOTOKPATHOTO ITOBTOPEHMUS
dparmMenTa UIM CAMOTO SKCIEPUMEHTA;
5) aBTOMAaTH3aIINI0 OPTaHUB3AI[MOHHOTO YIIPABJICHUS yUeOHOH aeATesb-
HOCTBHIO Y KOHTPOJIS Pe3yJIbTaTOB YCBOEHUS;
6) nHopMaIMOHHOE B3aMMOAENCTBHE MEXKIY YyJacTHUKaAMU oOpa-
30BaTEJBHOTO IIPOIlecCa C MOMOINBIO JIOKAJbHBIX U TJIO0AJIBHOI
KOMOBIOTEPHBIX CeTeli.

Bbin nn y Bac onbIT paboTbl C 3NIEKTPOHHLIMM 00pa3oBaTesibHbIMU pe- Q
cypcamu, o65agaloWmMMmU OOHOW WM HECKOSIbKUMWU N3 MEPEYUCTIEHHbIX
BbiLLE BO3MOXHOCTeN? lNpuBeonte npuMmepsl.

B Hacrosmiee BpeMs B ceTu VIHTepHET MMeeTCsI MHOXKECTBO OT-
KPBITBIX oOOpasoBaTedbHBIX pecypcoB (OOP) — pasHooOpasHBIX Ma-
TEPUAJOB, IIPEJOCTABIAIINNX MAOCTYH K 3HAHUAM (IIOJHBIE KYPCHI,
yueOHbBIE MaTepuajbl, MOAYJIMU, YUeOHUKN, BUIE0, TEKCTHLI, IIPOrPAMM-
Hoe ofecreueHue U T. [.), PAa3MEINEHHBIX B CBOOOJHOM [IOCTyIe, Ju0O
BBINIYINEHHBIX MOJ JHIleH3Mell, paspelrarneil uX CBOOOMHOE MCIIOJIb-
30BaHUE WJU TIePepaboTKYy.

Kaxabln  >Xenawwmum MOXET BOCMNOJ/Ib30BaTbCs MNOpTanoM «YHUBEP-
capuymM» — OTKPbITOW MOLIAAKOM AMCTaHUMOHHOIO 0oOpas3oBaHUs OT Jy4-
WwK1xX npenogaearenenn Benywmx By30B cTpadbl (http://gotourl.ru/15998).
«YHMBEpcapuym» MNpeaocTaBnseT CpPencTBO MNOJy4eHUs Ka4eCTBEHHOMO
M OOCTynHOro obpal3oBaHMs BCEM Xenawwmm, obecnedynmBaeT BO3MOX-
HOCTb MNPOQPOPUEHTALVOHHOIO, AOMOJIHUTENIbHOIO U NPOdECCUOHANIBHO-
ro obpazosaHus onsa rpaxaaH Poccuiickon depepaumm, npoXMBaOLLNX
Ha YOANEHHbIX N TPYOHOLOCTYMHbIX TeppuTopudax, Aenaet AOCTYMNHbIM
obpazoBaHne Oas rpaxgaH C OrpaHUYEHHbIMW BO3MOXHOCTSIMU 300PO0-
BbSl M BbINOMHSAET PAL OPYrvUxX CouManbHbIX MUCCUNA.

HO

1) ®enepanbubii 3ak0oH «0O0 obpasoBaHuu B Poccuiickoit ®emepanuus.
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17.4. Poccusa Ha nyTM K MHPOPMALUMOHHOMY OOLLECTBY

Q MccnepoBaHuss B obnact MHGMOPMAaLMVOHHBLIX MpobneM pas3BuUTUS CO-
BPEMEHHOro obuiecTBa BeOyTCcA CerogHs BO BCEM Mupe. Mx ocHoBom
SABNAIOTCA HoocdepHas KOHUenuus aBonouun o6uocdepbl, co3aaH-
Haa TpydamMuy TakMx BCEMMPHO M3BECTHbIX POCCUMCKUX YYEHbIX, Kak
K. 3. Unonkosckuin, B. W. BepHaackuii, A. Jl. YaxeBckuin mn  gp. 3Ta
KOHUENuMsa nosydnna ganbHenwee passutme B Tpyaax H. H. Mouceesa,

A. . Ypcyna, A. . PakutoBa n ap.

PaccMoTpuM KJOUYeBbIe COOBITUS, OIIPENEISAION[Ne PasBUTHUE WH-
dopmamnmonnoro obmiectBa B Poccuu (puc. 5.4).

OkunHaBckasa XapTus

[eknapaums NpYHUMNOB NOCTPOEHUst MHDOPMALIMOHHOro obLecTea

|
|

[ Crparterus passutus

: MHGOPMALWOHHOrO 06LwecTsa B PO
|

UndpopmaumoHHoe Lindpposas
SnexTponHas P°°°""> obLecTeo ) 3KoHOMuka PP
[ I |

|
£ ED) =

Puc. 5.4. PassBuTtue umH(popmManuonHoro obiiectBa B Poccuu

Poccus OwbLaa omHoit m3 crpaH, nmognucasmux B 2000 r. Xapruro
TJI00aJIbHOTO WMH(POPMAIIMOHHOIO OO0IIecTBA.

CiaenymoiuM 3HAYNTEJNLHLIM IIIaroM Ha IIYTU K CO3ZaHWIO0 MHOOP-
MAaIIMOHHOTO 00IllecTBa MOMKHO cuutaTh npuHATyio B 2002 roxy Pe-
IepaJibHYIO IleJieByI0 mporpamMmy <«diuekTpoHHas Poccus (2002-2010
TOAbI)», BTANbl WM XOJ peajn3aliyd KOTOPOIl IIpeJ/icTaBJIEHbI Ha caiiTe
MwunuucrepcTBa CBA3M W MAacCOBBIX KOMMYHHMKanuii Poccuiickoit Pe-
nepanuu. Tam ’Ke IMOABeNeHBI UTOTH pPeain3alui 3TOW IIPOTPaMMBbI U
3a(pUKCUPOBAHbI €€ OCHOBHBIE Pe3yJIbTaThl:

® IIOBBIIIIEHME KAaUuecTBAa B3aMMOOTHOIIEHHUII rocyZapcTBa M OOII[ecTBa
OyTEM pacIIMpPEeHnS BO3MOKHOCTH OOCTYIIa IpaskIaH K HH@opMa-
UK O HeATeJIbHOCTH OPraHOB I'OCYyJapCTBEHHOII BJIACTU, IIOBBIIIIE-
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HUS OIEePaTUBHOCTU IIPEJOCTABJIEHUS TOCYAAPCTBEHHBIX W MYHUIIU-
HaJbHBIX YCJHYT, BHEAPEHUS eIUHBIX CTAHAAPTOB OOCJIY KUBAHUS
HaceJIeHUsd;

* mosbilieHne 9MGHEeKTUBHOCTA MEYKBEIOMCTBEHHOIO B3aMMOAEHCTBUSA
¥ BHYTPEHHEHN OpraHmsaluu AesiTeJbHOCTH OPraHOB I'OCYAapCTBEH-
HOIl BJIACTM Ha OCHOBE OPraHU3aIluU Me)KBeJOMCTBEHHOTO HHGOP-
MaIlMOHHOrO oOMeHa u obeciieueHus 3PPEKTUBHOTO MCIIOJH30BAa-
HUS OpraHaM# T'OCYJZAapCTBEHHOM BJIACTH WH(GOPMAIIMOHHBIX U Te-
JIEKOMMYHUKAIIMOHHBIX TE€XHOJIOTUH, IMOBBIMIEHUA 3(P(HEeKTUBHOCTHU
yIpaBJeHUs BHeJPeHWeM WHOOPMAIMOHHBIX U TeJeKOMMYHUKA-
IMUOHHBIX TEeXHOJIOTUH B AEATEeIbHOCTh OPTraHOB TOCYAapCTBEHHOI
BJIACTH;

* moBbilieHre 9(PPEeKTUBHOCTH T'OCYAapCTBEHHOrO yIIpaBJeHUs, obec-
meveHre OIEPATHUBHOCTU W IIOJHOTHI KOHTPOJIA 3a AesATeIbHOCTBHIO
OpPraHOB TOCYAAapPCTBEHHON BJACTH.

OmHUM M3 3PUMBIX PE3YyJIbTATOB PEeANM3AIUMU IIPOrpPpaMMbI «JJIEKT-
pounas Poccusi» sBisercss paspaboTKa (eaepanbHO rocyIapCTBEHHOI
nHQOPMAIIMOHHON cucTeMbl «EIMHBIA IIOpTaJ TIOCyIapCTBEHHBIX U
MYHUIUIAJABHBIX ycayr (QyHkImuii)» (puc. 5.5).

Mepenonte Ha noptan locycnyrMu © BbIACHUTE, Kakuve KaTeropum Q
rocycsnyr MoryT ObiTb MOJy4EHbI rpaxgaHamu.

B 2008 romy Obmia mpunsara Crparerumsa pasButusa wuHdopMa-
muoHHOTO obOIimectBa B Poccuiickoii Pepeparnumu. OHa ompenenia
mejab (popMUPOBAHUA ¥ Pa3BUTHUSA MHGOPMAIMOHHOIO O00IecTBa B
P® — «moBbIIlIeHHMe KadvecTBa KU3HU TpPaskIaH, obecmedeHne KOH-

&« - C & https://www.gosuslugi.ru =
€ - Onarpaxpgan - ? BuiGepute pernvon —RUS
rocycnyru Katanor ycnyr MomoLub 1 noaaepxka Onnata Q °
LGl
[ CE | roc ,f
|_| a ycnyru ycnyrt
pefcTaBnsem S
MONHOCTBI0 0OHOBMEHHBIN .. bt
noptan ocycnyr S Apocn

Puc. 5.5. Egunasiii mopraj rocygapCTBEHHBIX YCIYT
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Maea 5. OcHOBbI counanbHON MHPOPMATUKU

KypeHTocmocobuocT Poccuu, pasBUTHE SKOHOMUUYECKOM, COIIUAJb-
HO-TIOJIUTUYECKOM, KYJbTYPHOU U AYXOBHOU cdep KU3HU O0OIIecTBa,
COBEPIIIEHCTBOBAaHIIE CHCTEMbI T'OCYIApPCTBEHHOT'O YIIPABJEHUS Ha OC-
HOBe WCIIOJb30BAaHUA HUH(MOPMAIMOHHBIX U TEJIeKOMMYHUKAIIMOHHBIX
TEeXHOJIOTUM » .

O3HakoMbTeCb C OO0KYMeHTOM «CTparterus pasButus UHOOPMALMOHHOIO
obuwectBa B Poccuiickoii Pepepaumn» Ha cainte MpeaupeHT Poccun
(https://go.prosv.ru/kremlin-ru). KakoBbl OCHOBHbIE MPUHLMMNbLI Pa3BU-
™Ma MHGOPMaLMOHHOINO ObLLecTBa B Hallen cTpaHe?

Hokaxunte, yto B CTparerMm yyTeHbl OCHOBHble MONOXeHUs OkuHaB-
CKOI XapTuu rmobanbHOro MHopMauuoHHOro obuiectsa 1 [eknapaumm
MPUHLUMMNOB MNOCTPOEHMS MHPOPMALMOHHOIo obLecTsa.

HO

B mepuox ¢ 2011 mo 2020 r. B Hamreil cTpaHe AeiicTBOBaJja TOCy-
mapcrBeHHasa mporpamma «HHopmanmonHoe o01ecTBO». Ilens arToit
OpOTPaMMBbI COCTOsJA B IMOJYyUEHUU TPaKIAaHAMU W OPraHU3aAIUAMU
OPEeUMYIIeCTB OT HpUMeHeHUsS WH(MOPMAI[MOHHBIX U TEJIeKOMMYHUKA-
IIUOHHBIX TEeXHOJIOTUH, COo3JaHMe Ha OCHOBE WX HCIIOJH30BaHUS YCJIO-
BUH )i omepaTUBHOrO U 3(P(EKTHUBHOTO B3aMMOIENCTBUSA TOCydapcTBa
C TpakJgaHaMW W OW3HECOM.

B wmacrosimee Bpems B Hallleii cTpaHe AeMCTBYeT HAI[MOHAJIbHAS
nporpamma «IludpoBasa sxoHomura Poccuiickoii Pexpepanum». Ilean
9TOIl HpPOrpaMMbl — «yBeJUUYeHNEe BHYTPEHHUX 3aTpaT Ha pPas3BUTHUE
nu(@pPOBOIi SKOHOMUKI, CO3TaHNe yCTOWUMBOI u OesomacHoit mHQOP-
MAaI[MOHHO-TEJIEKOMMYHUKAIITMOHHON MH(MPACTPYKTYPHI BBICOKOCKOPOCT-
HOI Ilepemauun, 0OpabOTKM U XpPaHeHUsA OOJBIINX OO0BLEMOB TAaHHBIX,
IOCTYITHOI MJisT BCE€X OPTaHUBAIUM W JOMOXO3AMNCTB, HCIIOJb30BaHUE
OIPenMyIIeCTBEHHO OTEeYeCTBEHHOTO IIPOTPaMMHOI0 o0OecIlleueHus TI'Oo-
CyZIapCTBEHHBIMU OpraHaMM, OpraHaMi MeCTHOT'O CaMOYIIPpaBJeHUSA U
OpPTaHUBAI[UIMU » .

ITacmopT HammmporpaMMBbl BKJIIOUaeT B cebA IMecTb (eaepaabHBIX
IPOEKTOB:

°* «HopMmaTuBHOe peryjampoBaHUe IHI(PPOBOI CpeabI»;
° «Mupopmanmonnasa HHPPACTPYKTypa»;

e «Kanpel nna mu@poBOii SKOHOMUKHU»;

° «MupopmanmonHasa 0e30IaCHOCTD»;

° «IludpoBbie TEXHOJJOTUU >}

¢ «ITudpoBoe rocymapcTBeHHOE yIpaBICHUE>.
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NHudpopmaumoHHoe oOLecTBO § 17

N3yunte nHGOPMaUVOHHbIE Martepuasbl O HauMOHAIbHOW MNporpamMme Q
«nppoBan akoHomuka Poccuiickoii depepaumn» B dopme mHborpa-

odukn (http://gotourl.ru/16003). Ykaxnte 3—4 cobObITUS, ABASAIOLWMXCS,

Ha Baw B3ra4, Hambonee MHTEPECHbIMU.

CAMOE I JIABHOE

NudopmarimonHoe o0IECTBO — HOBas HcTopuYecKas dasa pasBU-
TUS MUBUJIU3AIUYU, B KOTOPOH TJIABHBIMMU IPOAYKTAMU IIPOU3BOJCTBA
ABAAIOTCA wWHAOpPMAIUSA W 3HAHUA. IJTO OOIIEeCTBO XapaKTepusyeT-
cA: IIUPOKOMACIITAOHBIM WMCIIOJb30BaHUEM WH(MOPMAIMOHHO-KOMMY-
HuUKanuoHHbIX TexHoJoruii (UKT); pocrom mosm wmHOOPMAIIMOHHBIX
OPOAYKTOB U YCJAYyr B BaJOBOM BHYTPEHHEM IIPOAYKTE; CO3JaHUEM
raob0aJbHON WH(OPMAIMOHHON WH(MPACTPYKTYPHI, o0ecrIeunBaIOIIei
nHGOPMAIIMOHHOE B3aWMOJIEMCTBUE JIIoAeli, X AOCTyH K WHGOPMAIUU
M YIOBJETBOPEHUE HX CONMAJbHBIX W JUYHOCTHBIX HOTPEOHOCTEel B
nHAOPMAIIMOHHBIX IIPOAYKTAX U yCJIyrax.

COBOKYIHOCTh Bceil MH(pOPMAINU, HAKOILJIEHHON UYeJI0BEeYeCTBOM
B IIpOIlecce PasBUTUA HAyKU, KYJbTYpPbI, 00pa3oBaHUA U IPaAKTUUE-
CKOU [eATeJIbHOCTU JIONel, Ha3bIBAIOT MHMOPMAIIMOHHBIMU pPecyp-
camu. I'ocymapcTBenHBIe MH(MOPMAITMOHHBIE PECYPCHI MCIIOJIB3YIOTCSA
IJd pellleHUs 3aJad TOCYAapCTBEHHOTO YIIpaBJIeHWsA, obecreueHuUs
mpaB u 0e30MaCHOCTU TPaKAaH, MOAJEPKKU COIUATbHO-dKOHOMUUE-
CKOTO PAa3BUTHUA CTPaHbI, PA3BUTUS KYJIbTYPbI, HayKuW, 00pasoBaHuUsd
uT. QIO

NuadopMannoHHBIA HPOAYKT — WH(GOpMAIIUA BCeX BUIOB, IIPO-
rpaMMHBIEe TPOAYKTHI, 0as3bl MaHHBIX, HpeJCTaBJIeHHbIe B (opMe TOo-
Bapa, T. €. CO3JaHHBIE C I[eJbI0 NPOJaKW 3a AeHbI'M WM OoOMeHa Ha
aApyrue TpPOAyKThI. MHMopMalmonHasa ycjayra — AeHCTBUA, HaAIIpaB-
JIeHHbIe Ha YAOBJIETBOPeHNE MH(MOPMAIMOHHOI HOTPEOHOCTH II0JIb30-
BaTeJd NYyTEM IIPEIOCTABJIEHUA WHMOPMAI[MOHHOTO IIPOAYKTA.

ITo mepe mpoaBuikeHUs K WHMOPMAIIMOHHOMY OOIIIECTBY BCE 00JIb-
e BO3MOKHOCTH, CBA3aHHBIE C HCIOJIb30BaHUEM HMH(POPMAIIMOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl, MOABJAIOTCA B cdepe oOpasoBa-
HUS, CIIOCOOCTBYS IIOBBINIEHUIO €r0 JOCTYIIHOCTHM W KAadyecTBa, CO37a-
HUIO CHUCTEeMBbI HEIIPEPHIBHOTO 00pasoBaHUA.

OCHOBHBIMU AOKYMEHTAMMU, OIPEAENAIONINMUA OyTh Poccuu K UH-
dopmManmoHHOMY 00IIecTBY, aBaAoTcsa «Crparerus pasBuTus WHPOP-
MaIoHHOTO oOIecTBa B Poccuiickoii @emepanuu» 1 HalMOHAJbHAA
nporpamma «I{udpoBas skonommka Poccuiickoit Demepanuum».
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Maea 5. OcHOBbI counanbHO MHPOPMaATUKU

Q Bonpocbl n 3apaHua

o

1. Kakue COIIAJIBHO-OKOHOMMNYECKNE CTaJANM IIPOIIIJIO YeJIOBEeUYeCTBO

10

11

12

13

B cBoéMm paszBuTumu? Kaxoil KpuTepuii MOKeT OBITH MCIIOJH30BaH
IJIs OIpenesieHUs CTaAuu OOIIeCTBEHHOr0 Pas3BUTHUA?

Yro Taxkoe wuuH(popmaimonHoe o0imecTBo? HaszoBuTe ero OCHOB-
HBIE YepTHI.

PaGoras B rpyiimne, BCIIOMHHTE U OaliTe KPaTKYIO XapaKTepUCTHU-
KY OCHOBHBIX 39TamoB WHGOPMAIIMOHHOTO pa3BUTHUA OOIIecTBa.
IToaroTOBBTE TPE3EHTAINIO, WJIJIOCTPUPYIOIIYIO STHU ITaIbI.
ITosicHuTe cMBICT TepMUHaA «pecypc». Kaxme ObIBAlOT pecypchbi?
Yro HaswbIBaiT MHOOPMAIIMOHHBIMHU pecypcamu?

Yro mpencTaBIasSAOT CcO00H TrocyJapcTBeHHBbIe WHGOPMAIIMOHHBIE
pecypcoi? BoisicHuTe, UYTO TakKoe WH(MOPMAI[MOHHBINA KPUSUC.
WUcnonpayiiTe AOMOJHUTEJbHBIE WCTOYHUKYU WHMOPMAIUN.
BreissicHuTe, UTO Takoe KOMIIbIOTepDHAas 3aBUCUMOCTb U KaKOBBI €€
OCHOBHBIE CUMIITOMBI. VICIIOJIB3YyIiTe MOIOJHUTEIbHBIE WCTOUHM-
KU MHQPOPMAIIUU.

BrisicHuTe, 4YTO TakKoe WHMOpPMAIMOHHOE HEpaBeHCTBO. VCHoJb-
3yiiTe MOTOJHUTEJbHBIE MCTOUYHUKU WHMPOPMAIIUN.

Yro Takoe uHMGOPMAIMOHHBIN MpPOAYKT? Yem wuHGOPMAIIMOHHBIE
MPOAYKTHI OTJIWYAIOTCS OT APYTUX IIPOAYKTOB?

Yro raxoe wunHopmamumoHnas ycayra? IlpuBeauTe mTpUMeEpPHI.
ITonb3oBanuCch JU Bbl MHMPOPMAIMOHHBIMU YCJAYraMu JUUHO?
Onumure CTPYKTYPY DPBIHKAa UWHOOPMAIMOHHBIX pPECypCcOB U
yCJIyT.

Ha pbeiEHKe WHOOPMAIIMOHHBIX IIPOAYKTOB M YCJAYT, KaK W Ha
JI000M APYTOM PBIHKE, €CTh IMOCTABIUKU (IIPOJABIBI) U IIOTPE-
ourtenu (moKymarenu). KTo MOKeT OBITH ITOCTAaBITUKOM WHGOP-
MAIMOHHBIX MPOAYKTOB 1 ycayr? KrTo MoikeT OBITh HMOKyIlaTeaeM
UHGOPMAITMOHHBIX TPOAYKTOB U ycayr? IlpuBemuTe mpuMepsl.
IToaroTOBHTE W TPOUITIOCTPUPYHTE MYJIbTUMEIUUHBLIMU MAaTEPHU-
ajlaMu COOOIlleHre Ha OJHY W3 CJEAYIONIUX TEM.

1) Mup UT-upodeccuii.

2) «IToxonm» Ba TMOKyIKaMu B OHJIaliH-MarasuH.

3) «YMHBII AOM» — OyayIlee UIN PeabHOCTDH?

Vrkaxxkure ampeca CamlTOB, I'le Bbl HAILIN HHMPOPMAIIUIO II0 BBI-

OpaHHOII BaMu TeMe. Ha OCHOBAHMHU UYero Bbl CUMTAaETe BO3MOK-
HBIM [IOBEPATL 9TOM MHGOpMAIN?
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UHdopmaumoHHOe nNpaBo n 6e30nNacHOCTb

14. 3HaeTe Ju BBI 0 TOM, 4TO elfeé 50 JieT ToMy Has3ald BBIIIYCKHUKY
CpelHero WJM BBICIIIEro y4YeGHOro 3aBeleHUs ObIJIO AOCTATOUHO
HOJIyYEeHHBIX WM SHAHUN [Js YCIENIHON ITpodecCuoHaJbHON 1e-
SATEJLHOCTH IMPaKTUUYECKM Ha IMPOTsKeHuu Bced xusuu? Coriac-
HBI JU BBl C TE€M, UTO B Hallle BpeMs 9To He Tak? Byxbre roro-
BbI 00OCHOBATH CBOIO TOUKY 3PEHMUS.

15. Ontuiniute MAeadbHBIN 3JEKTPOHHBIN YUYeOHUK, C KOTOPBIM OBLIO A
OBl MHTEPECHO PaboTaTh COBPEMEHHOMY IITKOJBLHUKY.

16. Kakue o0pasoBaTeJbHBbIE PECYypPChI HA3BIBAIOTCSI OTKPBITHIMU?

17. HaszoBuTe KJIIOUeBbIe COOBITHA, OIIPENesIAIolue PasBUTHE HHQPOP-
MAaIMOHHOTO ob0miecTBa B Poccum.

18. HazoBuTe OCHOBHBIE HAaNpPaBJEHUA HAIMOHAJIBHOW MIPOTPAMMBbI
«MudposBasa skoHoMuka Poccuiickoii Pemepamnuu».

19. IIpoamanuaupyiiTe amgpeca caiToB, uUMeloluecad B OyHKTe 17.4
sToro maparpada. ITouemy mH(MpOpPMAIINIO HA STHUX cANTaX MOMKHO
CUMTaATh JOCTOBEPHOM?

§ 18
NudopmaumnoHHoe npaeo
n nHpopmaumoHHaa 6Ge30nacHoOCTb

18.1. NMpaBoBoe perynupoBaHue B oOnactu e
MHPOPMALMOHHBLIX pecypcoB

Nudopmarinonubie pecypchbl, MPU3HAHHBIE B KadecTBe OJHOTO W3
BajKHEUIIUX PECYPCOB CTPAHBI, ABJSAIOTCA CETOAHA OOBEKTOM 0CO0O0TO
BHUMAHUA, KOHTPOJIS W YIIPaBJIEHUS CO CTOPOHBI rocyzapcrBa. B Ha-
mieii crpaHe paspaboTaH pAL 3aKOHOB, 00eCIeYMBAIOIIUX IIPABOBOE
peryiampoBaHue B MHMOPMAIMOHHOU cdepe.

Corsmacuo I'paskmanckomy Kozaekcy Poccuiickoit ®Pexeparnuu
(TK P®), coObCTBeHHUKY IIpUHAAJEKAT IpaBa BJaJeHUSA, II0Jb30Ba-
HUA U pacHops»KeHHA cBouM umyiiectBomD. CobGcTBeHHUKY MHGOD-
MaIlOHHOT'O 00beKTa, KaK M COOCTBEHHUKY MaTepHaJbHOIO O0BEeKTa,
mpUHAaIIeKAaT:

1) TK P®. Crarea 209. Cojep:xaHue IpaBa COGCTBEHHOCTH.
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Maea 5. OcHOBbI counanbHO MHPOPMaATUKU

® IpaBO PACHOPSKEHMs, COCTOSAINee B TOM, UTO TOJHKO COOCTBEHHUK
na@OpMAallM KMeeT MPAaBO OIpPeIeJsaTh, KOMY 35Ta HHQPOPMAIUA

MOXKeT OBLITh IIPEemOCTABJICHA;

® IpaBO BJAJeHUs, OOeCIeuMBAIOIlee COOCTBEHHUKY WH(MOPMAI[UU
XpaHeHue WHMOpPMAIIMW B HEM3MEHHOM BHIE; HUKTO, KpOoMe BJia-
Ieablla WHMOPMAIIUU, HEe MOMKET €€ H3MEeHSATb;

® IIpaBO IIOJIL3OBAHUA, IIPENOCTaBJAIOIIEe COOCTBEHHUKY HHQpOpPMA-

WU IIPaBO €€ WCIIOJIb30BaHUS B CBOMX HMHTEpecax.

Bunagesnen nnpopMamum — CyObeKT, OCYINECTBJIAIONIUN BJaJeHUe
U II0JIb30OBaHME HH(poOpMAaIlMell U peausyIONIUi IIOJHOMOUYNS PaCHO-
pssKeHUus B mpeaejax IIpaB, YCTAHOBJIEHHBIX 3aKOHOM MU /MJIU COOCT-
BEHHUKOM HH(poOpMaImnuu.

ITonb3oBaTens (morpedbuTenb) MHGOPMAIIUE — CYOBEKT, IOJIb3YIO-
muiica mHOpMAaIUeli, MOJYYEHHON OT €€ COOCTBeHHHKA, BafesbIla
WX IIOCPEeSHUKA B COOTBETCTBUM C YCTAHOBJEHHLIMI IIpaBaMK M IIpa-
BUJIaMHU OOCTyIIa K uMH(popManuu Ju00 ¢ MX HAPYIIEHMEM.

OTHOIIIeHW A, BO3HHUKAIOIIME IIPW OCYIIEeCTBJEHHUM IIpaBa Ha IIO-
HCK, IIOJIyUYeHHe, Ilepenadvy, IIPOM3BOJACTBO I PACIPOCTPAHEHINE WH-
dopmaruy, TpuMeHeHNN MHMOPMAI[MOHHLIX TEeXHOJIOTUM, Ob0ecIIleueHNN
3amuThl MHQopMamuu peryaupyiorca PemepanbHbIM 3akoHOM «00
nadopManu, NHOPOPMAIMOHHBIX TEXHOJOIUAX M O 3ammre HHPOP-
Manuu». PaccMOTpuUM HEKOTOpPBIE CTAaThU 3TOI'0 3aKOHA.

B craThe 3 cpeau TPUHIIUIIOB HNPAaBOBOTO PETyJIMPOBAHUS OTHOIIIE-
HUHA HapAAy cOo CBOOOMOII IOHCKA, MOJYUYEHHNs, Iepemadu, IIPOU3BOMI-
cTBa UM pacIpocTpaHeHUs MHGOPMAIUU JIOOBIM 3aKOHHBIM CIIOCOOOM
HPOBO3TJIAIlIeHA HENPUKOCHOBEHHOCTbL YAaCTHOW JKU3HU, HEIONMYCTU-
MOCTL cOopa, XpaHeHUs, MCIIOJb30BAHUA UM PaCIPOCTPaHeHUs WHQOP-
Mallid O YaCTHOM KM3HU JHuIla 0e3 ero corJjacus.

B cratbe 5 aToro 3aKOHaA oTMedaeTcs, UTO WHPOpPMAIUA, B 3a-
BUCHUMOCTH OT IIOPAAKA e€ IPemoCTaBJeHUSA WJIU PaCIPOCTPaAHEHUd,
noxapasgenserca Ha: 1) mHGOpPMAaIO, CBOOOAHO PACIPOCTPAHIEMYIO;
2) uHOpPMAIINIO, MPEAOCTABIIEMYIO IIO COTJIAIIEHUO JIUIl, YYaCTBYIO-
X B COOTBETCTBYIOIIMX OTHOIIEHMAX; 3) MHPOPMAIINIO, KOTopas B
COOTBETCTBUU C (PelepasibHBIMU 3aKOHAMU IIOMJIEKUT IIPEeLOCTABJIEHIIO
UJIW pacipocTpaHeHU0; 4) mHAOPMAIIUI0, PacIpOCTPaHeHUEe KOTOPOM
B Poccuiickoii @emepanuu orpaHMYMBAETCA WJIN 3allpellaeTcs.

B craTthe 8 yTBepsKgaeTcs MpaBO I'paskJaH Ha JoCTymn 0e3 orpa-
HUueHU K: 1) HOpPMATHUBHBIM IMIPABOBBIM aKTaM, 3aTPATUBAOIIUM
mpaBa, cB0O0OOABI U O0A3aHHOCTU UYeJiOBeKa M TpakJaHWHa; 2) UH-
dopMauu O COCTOAHUU OKPYIKaAWIIei cpenbl; 3) mH@OPMAIUU O
IeATeJIbHOCTH TOCYAAPCTBEHHBIX OPTaHOB M OPraHOB MECTHOTO CaMO-
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yIIpaBJieHUsA, a TaKKe 00 UCHOJb30BaHUU OIOIKETHBIX CPEJCTB;
4) uabDopMaIMK, HAKAILIMBAEMOIN B OTKPBITHIX (OHAAX OUOJIMUOTEK,
My3eeB U apXMBOB, a TaKyKe B IOCYJapCTBEHHBLIX, MYHHUIIUIAJIBLHBIX U
MHBIX WHPOPMAIIMOHHBIX CHCTEMAaX, CO3MAHHBIX MJN IIpeJHas3HadYeH-
HBIX IJd obecrieueHWsA rpakaaH ((PUBUUYECKUX JIUIL) U OpPTaHU3aIlUN
Takod uH(poOpMAIIUe.

B cratbe 12 ykasbiBaeTcs, U4TO IOCyJapCTBEHHOE PeryJIMpOBaHUE B
chepe mpuMeHeHUA MHPOPMAIMOHHBIX TEXHOJOTUH IIpelycMaTpUBaeT
pasBuTHe MHMOPMAIIMOHHBIX CHCTEM PAa3JNYHOr0 Ha3HAUEHHUS, a TaK-
JKe cozIaHue ycJIOBUII Ay 3(P(PeKTHBHOIO HCIIOJNb30BaHUA B Poccuii-
ckoit Pemepanuu WHOPOPMAIMOHHO-TEJIEKOMMYHUKAITMOHHBIX CeTel, B
TOM umncjge cetu VHTepHeT.

B crathe 16 oTrmeuaeTcs, UTO 3airuTa MHGOPMAIIUU ITPEICTABIISIET
co00Ii IPUHATHE IIPABOBLIX, OPraHMU3AlMOHHLIX N TEXHUUYECKUX Mep,
HaIpaBJIeHHBIX Ha: 1) obecmeueHume 3alUTLI HHQPOPMAIIUK OT HeIIpa-
BOMEPHOTO [IOCTyHa, YHUUYTOKEHWUs, MOIUMPUIIMPOBAHUA, OJOKUPOBA-
HUA, KONUPOBAHUA, IIPEJOCTaBJIEHUA, PACIIPOCTPAaHEHUsA, a TaKyKe OT
MHBIX HEIIPABOMEPHBIX HAeMCTBUII B OTHOIIEHHUM TaKOM MH(MOPMAIIMN;
2) coOisomeHre KOHPUIEHIIMAJLHOCTU WHGOPMAIUU OTPAaHUUYEHHOTO
JocTyma; 3) peajuMsalldio IIpaBa Ha AOCTYI K WHMOPMAIWU.

B npaBoBoOi MHMOPMaLMOHHON cucteme «KoHcynsTanTlnioc» HaiauTe Q
depepanbHbii 3akoH N2 149-P3 «06 umHbopmMaunun, MHOOPMAaLMOHHBIX
TEXHONMOMNAX U O 3awmTte uHdopmauun». Wcrnonb3ymnte TeKCT 3akoHa

0N OTBETOB Ha Cliedyilolme BOMPOCHI.

1. CpaBHUTE ONpefneneHnss OCHOBHbIX MOHATWUI, MNPUBEOEHHbIE B CTa-
Tbe 2 3akoHa N2 149-d3, c onpeneneHusMmM 3TUX NOHATUI B y4eb-
HUKE WMHPOPMATUKN. YeM Bbl MOXETE OObSCHUTb MMEILLMECH pac-
XoXaeHuna?

2. Ha kakux npuHUMNax OCHOBbLIBAETCH MPaBOBOE perynmpoBaHue OT-

HOLLEHWI, BO3HMKaOWMX B cdepe mHbdopmaumn, MHOOPMaLMOHHBIX

TEXHONOMMM U 3awuTbl nHbopmMmaumn?

. Kakne npaBa n 06a3aHHOCTM MMeeT obnagarenb nHpopmaummn?
. Jllobas nn nHpopmMauus MoXeT OblTb AOCTynHa rpaxgaHam? C yem

CBSI3aHbl OrpaHnyeHnsa Ha AOCTyn rpaxnaH K uHdopmaummn?

5. PacnpocTpaHeHue kakor MHPopmMaumn 3arpeLieHo 3aKoHOM?

6. C kakoli uenbld Cco30aETCA pPeecTP POCCUNCKOro NpOorpaMmMHOro
obecne4vyeHna?

7.The MOryT pasmeLlarbCsi TEXHMYECKME Ccpenctsa MHOOPMAaLMOHHbIX

CUCTEM, WCMOJIb3YEMbIX FOCYAAPCTBEHHBIMW OpraHaMu, opraHamMmu

MECTHOro camoyrnpaBfieHUs, roCy4apCTBEHHBIMU U MYHULMNANbHBIMN

yypexaeHmnammn?

8. PacnpocTpaHeHne kakon nHdopmMaumm B Hallel cTpaHe 3anpeLieHo?

H W
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9. Kakoin MexaHn3M OrpaHuyeHuss AOoCTyrna K caitam B ceTu VIHTepHerT,
cogepXalyM 3anpeLweHHyio nHdopmaumio, npeaycMoTpeH 3aKOHOM
N2 149-P37?

10. Bbl, siBNsisicb npaBoobOnagaTtenemM HeKoTopowr mHdopmaumm, obHapy-
XKW, 4TO OHa pa3MelleHa B ceTu VIHTepHeT 6e3 Bawero paspelle-
HUS MK MHOTO 3aKOHHOIO0 OCHOBaHusd. Kakue pencteus Bam cnegyet
npeanpuHATL?

11. Jlnua, npaBa M 3aKOHHbIE WHTEPECHI KOTOPbIX OblIM HapYyLUEHbl B CBSi-
31 C pasraweHnemM MHPOoOpPMaLMM OrpaHUYEHHOro A0CTyna, BApaBe
0obpaTnTbCsl B YCTAHOBJIEHHOM MOpsiAke 3a cynebHOM 3almTolri CBOMX
npae. B kakom cnyyae mx uck He OyaeT ynoOBNETBOPEH?

Oco6oro BHUMAaHUS 3aCHy;KUBAIOT TaKue MHMOPMAIMOHHBIE 005-
eKThl, KaK MPOTrpaMMbl IJisI 3JIEKTPOHHBIX BBIUMCJIUTEJIbHBIX MAaIIUH
(mporpammbl mjiss 9BM) u 6asel manHbIXx. HapaBHe ¢ IpousBefeHUAMU
HAYKM, JINTEPaTypPbl WJIKM HCKYCCTBA, OHU CUUTAIOTCS pPe3yJbTaTaMU
WHTEJIEKTYATbHON OesATelbHOCTH. IIpaBa Ha pe3yabTAThl MHTEJJIEK-
TyaJbHON HedATeJbHOCTH (aBTOPCKOE IIPABO, MCKJIIUNUTEILHOE IIpa-
BO, IIPaBO COOCTBEHHOCTU U [OpP.) PEryJUpPYIOTCA UYeTBEPTOII UYACThIO
I'K P,

K coskanenmnio, MHOTHE YacTHBIE JIUIlA W JasKe OpraHuU3aIliuu Ha-
pyIIaloT 3aKOH, yCTAaHABJAWBasg HA CBOM KOMIIBIOTEDPHI IIPOTPAMMHOE
obeciieueHne, MOJYUEeHHOe MYyTEM HE3aKOHHOTO KoIumpoBamus. Taxas
OpaKTUKa 3aTPyAHSET CTAaHOBJEHNE ITMBUJIM30BAHHOTO PBHIHKA WHMOD-
MaIMOHHBIX PECypCcoB W YCJIYT.

18.2. NpaBoBble HOPMbl UCMNOJIb30BaHUSA
nporpamMMHOro ooecne4yeHus

WUcnonb3oBanue mnporpammuoro obecneuenus (I10) saBiserca sa-
KOHHBIM TOJIBKO TOT[Ja, KOTJa Ha 9TO eCTh COIJIacue BJIafesblia aB-
TOPCKUX NpaB (KOMIaHUU-TIPOW3BOAUTEJS WM HE3aBUCUMOIO paspa-
6otunka). OCHOBOI IIPABOBBIX OTHOINEHUHN MeEXKIY II0Jb30BaTeaeM U
coocrBeHHUKOM IIO sBIsieTcAa JUIEH3UA.

0 JInueH3na (NMUEH3NOHHOE COrnalleHne) Ha nporpaMmmMHoe obecneue-
HUe — 3TO AOOKYMEHT, OI'Ipe,EI,eJ'IﬂIOLLI,VIVI nopaa0K MNCNosib30BaHUA 1 pac-
NMPOCTPaHEeHUs1 MPOrpaMMHOro obecnedyeHus, 3alMLEHHOIO aBTOPCKUM

NpaBsomMm.

1) TK P®. Yacrs uerséprad. Pasmen VII. IIpaBa Ha pesyJbTaThl MHTEJLICKTYaIbHOM
IeATeJbHOCTA YW CPENCTBA WHIWUBUAYATUSAIUU.
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Cy1ecTByeT MHOKECTBO Pa3HOOOPABHBIX JIMIEH3UH HA IIPOTrpaMM-
Hoe obecreuenme. PaccMoTpuM HeKOTOpble m3 HuUX (puc. 5.6).

JInueHsum Ha Mo |

|
[ ]

CsobogHoro
MponpneTapHbie 1 oTkpbITOro MO
|
[ | | I
Commercial GNU General
software Shareware Freeware Public License
|
[ | |
Demoware | | Nagware | | Trialware

Puc. 5.6. Bunasl junensuii Ha ucnoJbszoBaHue 110

JIuneHsuu Ha IporpaMMHOe O0ecIleueHUe B IIeJIOM MOYKHO pasie-
JIUTHL Ha JBe OOJIbIIIVE I'PYHNbI: IPOIpPHETapHble W JIMIEH3UU CBOOOJ-
HOro m oTKphIToro IIO.

B mpompuerapubIx JauiieH3usx wuagateab 110 maér paspelenue
€€ ToJIyuaTesi0 MCHOJb30BAaTh OJHY WMJIM HECKOJHKO KOIMI HpOorpaMm-
MBI, HO TIPM 3TOM CaM OCTaéTCA TPaBOOOJAZaTeIeM BCEX STUX KOIIUIMA.
IIpomipueTapHOe mporpaMMHOe ofeclieueHure MOKeT ObITh KoMMepue-
ckuM (Commercial software), ycaoBmo-OecmiaaTHbIM (Shareware) u
oecmiatuniM (Freeware).

KomMmepueckoe mporpaMMHOe ofeciieueHmre CO3[aéTcsA C IeJbio I0-
JYUYEeHUs TPUOBLIN OT ero WCIIOJb30BaHUS APYTUMHU, HAIPUMEp IYTEM
TPOJAYKM DK3EMILISIPOB.

YcioBHO-6ecmiaTHOe TPOTpaMMHOE obecedyeHure IIPeACTaBJISIEeT CO-
00ii OrpaHMYEHHYIO IO BO3MOKHOCTSM BepcHio IporpaMMmbl. HambGosiee
pacrupocTpaHéHHBIMI BUAAMU OTPAHUYEHUH SBJISIOTCS:

® orpaHMYeHNE BpPeMeHU PaboThbl HPOTPaMMBbI, KOJUYECTBA €€ 3aIry-
CKOB, KOJIMUeCTBa ypOBHeil B Hell (B urpax);

® OTCyTCTBUE pPAfa PYHKIIMOHAJIBHBIX BO3MOXKHOCTEH;

* QJIOKMPOBaHUE AOCTyHa K BAKHBIM (PYHKIIUSAM, HAIIPpUMep coxpa-
HeHHUIO (aiiia;

° noOaBJieHWE OIOJIHUTEJIbHOU mHQOpPMAaNuu K COXpaHsaeMbIM (aii-
JaM, HAIIpUMep BOASHBLIX 3HAKOB B IIPOrpaMMax peJaKTHUPOBAHUSI
n300pakeHuss U BUIEO.

B cooTBercTBUU ¢ JUIleH3UWel, M0 OKOHUAHWN TECTOBOTO IIepHOa
HeoOXOAWMMO TPUOOPEeCTH WU yIaJuTh mporpaMmy. llocsie TmOKyIIKH
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OporpaMMbl TTOJIL30BaTENb MOJIydyaeT KO, CHUMAIIUA OorpaHUYeHUsd,
JAn60 OTAENbLHYIO IIOJHOIEHHYI0 BEPCHUI0 IIPOTrPaMMBbI.

K ycaosuo-6ecumaraomy IIO oTHOcATCs:

e Demoware — [OIeMOHCTPAIlMOHHBIE BEPCUM KOMMEPUYECKOI'O IIPO-
rpaMMHOTO oOOecIleueHUsI, JINIEH3WOHHOe COIJIallleHre KOTOPOTO
IpegycMaTPUBAET MHOYKECTBO OrPAHUYEHUN B (PYHKIIMOHAJIBHOCTU
IO CPaBHEHWIO C OCHOBHOI Bepcuei;

e Nagware — MOJeJNb JUIEH3UPOBAHUSA KOMIIBIOTEPHBIX IIPOTPaAMM,
WCIIOJIB3YIONasd HaBA3UMBOE HAIOMHHAHWE O HEeOOXOAMMOCTH pe-
THUCTPAIIUU TIPOTPaAMMBI 3a ONPEeJEHHYI0 ILIATY;

e Trialware — mporpamMMHOe obecmeueHue, JUIEH3WOHHOE COTJAIIIe-
HUe KOTOPOTo IIpeaycMaTpuBaeT OecIlIaTHOe HCIIOJb30BaHUE IIPOo-
rpaMMbl 0e3 KaKuUX-JIu00 OrpaHuYeHUil B (QYHKIIMOHAJIBLHOCTH, HO
TOJBKO B TeUeHUe IIPOOHOTO IIepuoja.

Freeware — BuUJ JUIIEH3UM Ha IIporpaMMHOe obeclieueHmne, KOTO-
puIii mpemycMaTpuBaeT OecIjiaTHOE II0JIb30BaHme mOporpammoi. Ilpu
5TOM pPaspaboTUMK MOYKET YTOUHSATh, KaKOe MMEHHO MWCIIOJIb30BAHUE
MOJKeT OBITh OecILIaTHBIM (HCIIOJIb30BaHWE B JIMYHBIX IEJIAX, KOMMEp-
YecKoe HCII0Jb30BaHUE).

B orimume oT mpomIpHeTapHBIX CBOOOAHBIE M OTKPBLITHIE JIMIIEH-
3N HE OCTABJAIT IIPpaBa HA KOHKPETHYIO KONHNIO IIPOTPAMMBI eé
W3JAaTe]aI0, a IepemalT caMble Ba)XKHble M3 HUX KOHEUHOMY IIOJIB30-
BaTeJ 10, KOTOPHIA M CTAHOBUTCA BJazesblieM. [IpuMepoM cBOOGOIHOM
aunensun aABasgerca GNU General Public License, Kotopas pgaér
IOJIL30BAaTEJJIO0 IIPABO CaMOMY pacipocTpaHATh 110 mom sToit auileH-
31Mell U M3MEHATHL ero JObIM ciocobomM. Ilpu sToM J100bIe M3MEHe-
HUS TOpOoTpaMMbl, CAeJaHHbIe ITOJb30BATEJeM U pPacIpoCTpPaHEHHBIE
Iajbilie, MOJKHBI COIPOBOMKIATHCSI WCXOTHBIM KOIOM STUX HU3MeEHe-
HUIA.

18.3. O Haka3aHuUax
3a MHPOPMALMOHHbIE MPEeCcTyNnJIeHns

YronoBublii Komekc Poccuiickoint @Penepanuu (YK P®P) comep:xut
ranaBy 28 «IIpecrymyeHus B chepe KOMOBIOTEpHON mHGOpPMAIIUU», B
KOTOPO# oIpejesieHa Mepa HaKa3aHUS 3a HEKOTODPBbIEe BUABI IIPECTY-
mJIeHu# B objsiacTu MHQPOPMAIIMOHHBIX TEXHOJIOTH:

1) HempaBOMEPHBIN MTOCTYII K OXPaHJAEeMOil 3aKOHOM KOMIIbIOTEPHOMN
uHpoOpMAaIM, €CJaU ITO AeAHUE MOBJIEKJIO YHUUYTOXKEHUe, OJIOKM-
poBaume, MOAM(MUKAIINIO JHOO KOMMPOBAHME KOMIIBLIOTEPHOI WH-
dopmaum;
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2) cosmaHme, pacupoCTPaHEHWE WJM WCIOJb30BaHNE KOMIIBIOTEPHBIX
mporpaMm JuOO WNHOM KOMIIBLIOTEPHONM WH(MOpMAaIUU, 3aBegoMO
npegHa3HAUEHHBIX [OJI HECAHKIMOHWPOBAHHOTO YHUYTOKEHUS,
OJIOKMpOBaHMUA, MOAMMUKAIINYM, KOINPOBAHUA KOMIBIOTEPHON WH-
dopManyu MaAN HEUTpPAJIU3AIUU CPEJCTB 3alUTHI KOMIBIOTEPHON
nH(popMaIuu;

3) HapyllleHHe IIPaBUJ SKCILJIyaTallud CPelCcTB XpaHeHus, o0pabor-
KU WU THepemadyd OXpPaHseMOM KOMIIBbIOTePHOIH wmHpopMAIIUU JuOO0
MHGOPMAITMOHHO-TeJIeKOMMYHUKAITMOHHBIX CeTeid U OKOHEUHOTO
000pyAOBaHUA, a TaKyKe IPABUJ AOCTyHa K MHOOPMAIIMOHHO-TE-
JIEKOMMYHUKAITMOHHBIM CEeTSIM, IIOBJIEKIlee YHUUYTOKeHUe, O0JI0-
KupoBaHme, MOAUDPUKAIINIO J1UOO KOMUPOBaHWE KOMIBIOTEPHON
nHPOpMAaLN.

JaHHbIe HeAHUA B 3aBUCUMOCTU OT TSYKECTU IIOCJIEICTBUHA, B TOM
Yucjge padMepoB HAHECEHHOTO yIep0a, HAaKal3bIBAIOTCA KPYIHBIMU Je-
HEXXHBIMU IITpadamMu, OorpaHMYEeHUEeM WJIU JUIIeHueM CcBOOOABI Ha
CPOK [0 ceMu JIeT.

18.4. UHdbopmaumoHHaa 6Ge3onacHOCTb e

NudopmaumoHHas 6e30nacHOCTb — 3alUMLEHHOCTb UHGOPMaLMK 1 o
nogaepxvBaroLen nHGpacTpykTypbl MHOOPMALVMIOHHOW CUCTEMbI OT Chy-
YaMHbIX NN NPEeOHaMEPEHHbIX BO3AENCTBUIM €CTECTBEHHOIO MU UCKYC-
CTBEHHOIO XxapakTepa, CMOCOOHbIX HaHecTu yuwepb cybbekTam MHOOP-
MaLUMOHHBIX OTHOLUEHW (Bnagenbuam 1 nofnb3oBatensm uHdbopmaumn)

B pamMkax OaHHON WMHMOPMALMOHHOW CUCTEMBbI.

HNudopmanuonHas 06e30IaCHOCTh JOCTUTAeTCsS obeclieueHueM J0-
CTYIIHOCTM, II€JJOCTHOCTH U KOHMDUAEHIIMAIbHOCTH 00pabaTbIBaeMbIX
IaHHBIX, a TaK/Ke [OCTYITHOCTU U IIeJOCTHOCTA WHMPOPMAIMOHHBIX
KOMIIOHEHTOB M PECYPCOB CHUCTEMBI.

HocTymHOCT, MHMOPMAIIUM — 3TO COCTOSAHWE HMH(oOpMAIUU, IIPU
KOTOPOM CYOBEKThI, MMEIOIe IIpaBa JOCTyMIa, MOTYT pPeaJu30BBIBATH
ux OeCHpensTCTBEHHO W B TeueHHWe IIpUeMJeMoro BpeMeHu. K mpa-
BaM JOCTyIIa OTHOCSTCS: TMPABO HA UTeHUWEe, M3MeHeHUe, KOIMpOBaHUeE,
YHUUYTOKEeHUe MHPOpMAIIUM, a TaKiKe IIpaBa Ha M3MeHeHU!e, HCIIOJb-
30BaHMWE, YHUUYTOKEHNE PEecypcoB.

ITesocTHOCTS, WH(MpOPMAIUU — 3TO CBOMCTBO WH(MpOPMAIIUU COXpa-
HSTh CBOU CTPYKTYPY U/UJIU CcOAeps;KaHue B IIpollecce Iiepemauud u
xpaneHusi. IlesocTHOCTS, MHMOPMAIIUKU O0ECIIEUMBAETCS B TOM CJaydae,
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ecJu NaHHbIE B CHCTEME He OTJINYAITCA B CMBICJOBOM OTHOIIIEHUM
OT JAHHBIX B MCXOIHBIX AOKYMEHTaX, T. €. eCJW He MIPOUI3OIILIO0 UX
CJIy4YalifHOTO WMJIM HaMEpPEeHHOT0 MCKaKeHUsA, WJIU paspyIIeHud.

KoudupennuanbHOCTs MHOMOPMAIIUU — JTO CTATyC, IIPEJOCTaB-
JeHHBIH wuHGOPMAIIUU WJXW JAHHBIM U ONPeAeJAIIIUi TpedyemMylo
CTeIleHb WX 3aluThl. K KOHGUIeHIIMATbHBIM NaHHBIM MOYKHO OTHE-
CTH, HAIIpUMeED, JUUYHYI0 MHAOOPMAIMIO HOJIb30BATEJIel, YUETHBIE 3a-
nucu (MMeHa W TApOJiN), AaHHBIE O KPEAUTHBIX KapTaxX, AaHHBIE O
paspaboTKax u pas3iMYHble BHYTPEHHUE NTOKYMEHTBHI, OyXTaJTepCKUe
cBemennda. KoHpumennuaaibHaa nHOPMAIUSA TOJIKHA OBITH M3BECTHA
TOJMBKO [MOOMYINEHHBIM W IIPOIIEAININM IIPOBEPKY (aBTOPMBOBAHHBIM)
cy0BbeKTaM CHUCTeMbl (IOJIb30BaTeNsIM, IIpolieccaM, mporpammam). s
OCTAJILHBIX CYO'B€KTOB CHCTEMbBI 5TO mMHGpOPMAIUS MOJI;KHA OBITH He-
IOCTYITHA.

CoBOKyITHOCTh O(GUITUAJBHBIX B3TJISAOB Ha IeJU, 3aJadyi, IPUH-
IUIIBI W OCHOBHBIE HaIpaBJIeHUS obOecriedyeHUss WHOOPMAITMOHHON
GezormacHoOCTH IIpeiAcTaByieHbl B JloKTpuHe mH(popMammoHHOI Oe3zomac-
Hoctu Poccuiickoii demeparuu, coryiacCHO KOTOPOU IOJ mMHQOPMAI[U-
OHHOM Oes3omacHoCcThI0 Poccuiickoit Pemepanuy IOHUMAETCA COCTOS-
HUE SaIUIEHHOCTY €€ HAIIUOHAJIILHBIX WHTEPECOB B MHMOPMAIIMOHHON
cdepe, OIPENENAIIUXCA COBOKYITHOCTHIO COAJIAHCUPOBAHHBIX WHTEpPe-
COB JINYHOCTH, OOIIleCTBA U T'OCYZapCTBAa.

B nmoxTpuHe BBIIEJEHBI YETHIPE OCHOBHBIE COCTABJIAIONINE HAIM-
OHAJILHBIX wuHTepecoB Poccuiickoit Pepeparnuu B HHOOPMAIIMOHHON
cepe:

1) cobmioieHIe KOHCTUTYITMOHHBIX IIPAB W CBOOOJ UYeJOBEKA UM TPaK-
ITaHWHa B 00JIacTM TOJYyUYeHUsS MHAOPMAIMU W TOJb30BAHUS €lo,
obecrieueHne MOyxXOBHOTO oOHOBIeHUsA Poccum, coxpaHeHUe U
VKpeIJieHlie HPaBCTBEHHBLIX I[€HHOCTell oO0IecTBa, TpaguIuil ma-
TPUOTM3MAa ¥ T'yMaHM3Ma, KYJbTYPHOTO M HAYYHOTO ITOTEeHI[HaJja
CTPaHbI;

2) nuadopMaImoHHOe O0ecleueHre I'OCYyAapCTBEHHOM IIOJMUTUKU Poc-
cuiickoit Pemepamnuu, CBIA3aHHOE C TOBEIeHMEM OO0 POCCHUHCKON
U MEXIYHapOITHOM OOIIeCTBEHHOCTH IOCTOBEPHOUW WH(pOpMAIIUNU
0 rocymapcTBeHHOU moauTuke Poccuiickoit ®emepaiuu, eé opu-
[MUAJBHON IO3UIMK II0 COIMAJBHO 3HAUYUMMBIM COOBITUSAM pPOC-
CUMCKON M MEeXIYHAPOLHON JKU3HN, C ob0eclleueHHeM [TOCTyIIa
rpakJaH K OTKPBITBIM I'OCYLAPCTBEHHBIM HHMOPMAIMOHHBIM pe-
cypcam;

3) pa3BUTHE COBPEMEHHBIX MHMOPMAIMOHHBIX TEXHOJOTHUIl, OTe-
YeCTBEHHOI WHHAYyCTpUH HHPOPMAIMM, B TOM UYMCJIEe HHIYCTPUU
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cpezncTB mH(pOpMaTU3A UM, TEJIEKOMMYHUKAIUN U CBA3U, oOeciie-

yeHMEe ITOTPeOHOCTE!l BHYTPEHHEro PhIHKA €€ NPOAYKIIMEeH U BbI-

XO0J, 9TO¥ HPOAYKIMHM Ha MHPOBOI DBIHOK, a TaKiKe obeclieueHUe

HAKOILJIEHUS, COXPAHHOCTU U 3(P(HEKTUBHOIO HCIIOJH30BAHUA OTE-

YeCTBEHHBIX MHMOPMAIMOHHBIX DPECYDPCOB;

4) zamura MHOOPMAIMOHHBIX PECYPCOB OT HECAHKIIMOHWPOBAHHOTO
IocTyma, obeciieueHre 0e30IIaCHOCTH UH(MOPMAIIMOHHBIX U Teje-
KOMMYHUKAIIMOHHBIX CHCTEM, KaK y)Ke Pa3BEPHYTHIX, TaK U CO-
3maBaeMbIX Ha Teppuropuu Poccuu.

B moxTpuHe ommcaHbl TpaBOBBHIE, OPraHU3AIMOHHO-TEXHUUYECKUE U
SKOHOMMUUYECKNEe MeTOAbl obecreueHmUs MH(POPMAITMOHHON 06e30IacHOCTH
Poccuiickoit @enepannm, TpuBeeHbI OCHOBHBIE ITOJIOMKEHUSA TOCyIap-
CTBEHHOU ITOJUTUKU UM TPEACTaBJIEHBI OpPraHM3allMOHHBIE OCHOBBLI 00ec-
meyeHUsA WHPOPMAIMOHHONW 0e30IIacHOCTY HAIllell CTPaHBI.

18.5. 3awmTta nHdpopmauun

Sawmta HbopMaumMnm — OEeATeNbHOCTb, HanpasieHHas Ha npenoTepa- 0
LEeHMEe YTEeYKN 3alumLaemMolr MHGopMaummn, HECaAHKLMOHUPOBAHHBLIX N He-
npedHaMepeHHbIX BO3OENCTBUM Ha 3awmiiaemyto uHdopmaumiol).

Vreuka wmHpopManum (€€ HEKOHTPOJINPYEMOe pacIpOoCTPaHEHIE)
IIpOMCXOAMIa BO BCce BpemeHa. MHoOrme peajbHbBIE SIU30IbI, CBI3aH-
HbI€ C YyTeUKOil mMHMOPMAIMM WJIN €€ IIPeJOTBPAIleHNeM, II0JIOXKEHBI
B OCHOBY KMHO(DUJIBMOB O crercays:kbax. C passuruemM mHMOPMAIMOH-
HBIX M KOMMYHMUKAIIMOHHBIX TEXHOJOIMH eIé OSHNM KaHAJIOM YTEUKN
na@OpMAaIlN CTAJU KOMIILIOTEPHBLIE CETH.

PazninuaroT HeCaHKIIMOHWUPOBAHHOE W HeIpeaHaMepeHHOe BO3Jeii-
CTBUEe Ha WHQPOPMAIUIO.

HecaHKIIMOHUPOBAaHHBIM SABJISETCS BO3AEMCTBUE Ha 3aIlUIIAEMYIO
nH@OPMAIINI0 C HAPYIIEHWEeM YCTAHOBJEHHBIX HpaB u (MJIM) IPaBUJI
IOCTyIla, NPUBOASAINEe K yTeuKe, MCKAKEHUI0, IOAJeJKe, YHUUTOKe-
HUI0, OJOKMPOBAHUIO AOCTyHa K wuHGOpMAIUM, a TaK:Ke K yTpare,
VHUUYTOMKEHUIO MU CO0I0 (PYHKIMOHMPOBAHUS HOCUTEJISI MHMOPMAIIUN.
Takoro poja Bo3sjaeiicTBHMe HAa MHMOPMAIINIO UJIN Pecypchbl MHDOpPMA-
IMOHHOI CHCTEMBI MOJYKET OCYIIECTBIATHLCA C IIOMOILLIO BPEJOHOCHBIX
nporpaMm (BUPYCOB).

1) TOCT P 50922-2006 «3amura uabopManuu. OCHOBHBIE TepMHUHBI U OIIpejeJe-
HUSA» .
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HenpenuamepenHoe Bo3aeiicTBME Ha WHMOPMAIIUIO TIPOUCXOIUT
BCJIE/ICTBHUE OINMMOOK II0JIb30OBaTEeJA, COOSA TEeXHWYECKUX U IIPOTPaMM-
HBIX CpeACcTB WH(MOPMAIMOHHBIX CHUCTEM, MPUPOAHBIX SBJIEHUN WJIN
WHBIX HeIlleJIeHANIPDaBJIEHHBIX Ha H3MeHeHHe MHQGOPMAIIUU COOBITHIL.

Mepsl, npuHUMaeMble IJIA 3alUTHI MHOOPMAIMU, IPEXKIE BCETO
3aBUCAT OT YPOBHA €€ KCIOJIb30BAHUA.

ITosb3oBaTesb, ABJIAMIIUNACA YaCTHBIM JIHUIIOM, MOXKET O0ECIeUYUTH
3amuTy uHOGOPMAIIMU Ha CBOEM KOMIIbLIOTEpE, €CJin OyaeT:

® IIOCTOSHHO MCIIOJIL30BaTh OJIOK OecrepebOiHOro MUTAHN;

® IIepUOAWYECKU BBIMIOJHATL pPe3epBHOE KommpoBaHme (aijoB Ha
BHEIITHWE HOCUTEJIU;

® IIOCTOAHHO WCHOJIB30BaTh AHTUBUPYCHYIO IIPOTrpPaMMy, PeryJsapHO

OOHOBJIATH AHTUBUPYCHBIE 0a3bl U OCYIIECTBJIATH AHTUBUPYCHYIO

IPOBEPKY KOMIIBIOTEPA.

BosMmoskHOCTH 1A 3amiUThl WHAOPMAIIUU OT CJYUYAHOU IIOTEPU
WU YAAJeHUA IIPEeIyCMOTPEHBbI ¥ B IIPOIPAMMHOM O0eCIleueHUU KOM-
neoTepa. Hanpuwmep:

® IIpeNyCMOTPEHBI HNPEeAYIPEKAEHUS O HAJIUYUU B BJIEKTPOHHOM MO-
KyMeHTe MaKpOOIIpeneJieH!i, MOJ KOTOPhIE MOTYT OBITH 3aMaCKU-
poBaHBbI BUPYCHI;

® yMeeTCA BO3MOYKHOCTHL OTMEHATH IIOCJeTHUE AeHCTBUA;

® IpenyCMOTPEHBI 3aIPOChl HA IOATBEPIKJIEHWEe KOMAaH][, TPUBOJA-
X K W3MEHEHUWIO COAEPIKaHWA WIW yTaJeHuio (paiija Uiam TPyII-
obl (haitaos;

® BO3MOJKHOCTU HU3MeHeHUs (aijioB OTPAaHMUYMBAIOTCSA YCTAHOBKON
aTpubyToB (HampuMep, aTpudyTa «TOJBKO IJA UTEHHSA») U T. [I.

Q Ons obecneyeHnss 6Gofee BbLICOKOrO YPOBHS 3almThl MHPOPMaLMn B

[OMOJIHEHME K TEeXHUYEeCKMM CpeacTBaM MPUMEHSIIOTCS CUCTEMbI LWIND-
poBaHus.

Kpuntorpadus — Hayka, 3aHMMaiowasics MeTogamu WndpoBaHUs n

3alWMnTbl LUENOCTHOCTU uHopMaumn. bnarogaps €€ COBPEMEHHbIM O0-

CTUXEeHUAM paspaboTaHa 1 nosiydaeT Bcé Honee LMPOKoe NpUMeHeHune

TEXHOJOMVS 3NEKTPOHHOM MOANUCK, MO3BOMSIOWAs 0TKa3aTbCsd OT HeobXo-

AMMOCTU nepepnayvn noaIMHHUKOB OOKYMEHTOB TOJIbKO B 6yMa)KHOM BUuae.

CAMOE rIJIABHOE

B marmreii crpame paspaboTaH psih 3aKOHOB, OOecIleunBaIOIUX IIpa-
BOBO€e peryJmpoBaHme B mH(pOPMAIMOHHOI cdepe.

OTHOIlIeHUs, BO3HUKAIOIIME NPH OCYINEeCTBJIEHUM IIpaBa Ha II0-
WCK, IIOJIydeHUe, Iepenady, HIPOM3BOACTBO U pPAaCIPOCTPaHEHWe UH-
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UudopmaumoHHoe npaBo n 6e30nacHOCTb

dopMmanyy, IPUMEHEHNN MHMPOPMAIMOHHBIX TEXHOJOIHWi, obeclieueHnNn
3aIuThl MHpoOpMAIUM, peryaumpyiorcsa PenepaibHbIM 3akoHOM «0O0
nadopmManuu, WHOPOPMAIIMOHHBIX TEXHOJIOTUAX U O 3amiure UHOPOP-
MaIUum» .

Ocoboro BHUMaHHUA 3acJy:KUBAIOT Takue WHGOPMAaIMOHHBIE 00h-
€KThbl, KaK IIPOrpaMMbl IJs 3JeKTPOHHBIX BBIUNCIUTEIbHBIX MAIIIUH
(mporpammbl gy O9BM) u 6a3bl gaHHbIX. HapaBHe ¢ Ipous3BeAeHUAMU
HayKU, JUTEPATypPbl MJIU KCKYCCTBA, OHU CUMTAIOTCA pe3yJbTaTaMu
WHTEJJIeKTYaJbHON OedaTelbHOCTU. IIpaBa Ha pes3yabTaTbl WHTEJJIEK-
TyaJbHON [IeATeJbHOCTH (aBTOPCKOE IIPaBO, HCKJIIOUUTEJIbHOE IIpa-
BO, IIPaBO COOCTBEHHOCTU MU [OIpP.) PEryJIUPYIOTCA UYeTBEPTOII UYACTHIO
T'K P®.

HNcnoansoBanme IIO saBasgerca 3aKOHHBIM TOJbBKO TOTOa, KOoTzaa
Ha 9TO €CTh COIJIacHe BJalejblla ABTOPCKMUX IMIPaB (KOMIIAHUU-IIPO-
M3BOAUTEJIA WJIW HE3aBUCHUMOTO paspadboruymka). OCHOBOU IIPaBOBBIX
OTHOINIEHU#I MeKIy moJb3oBaTejaeM u cobctBeHHuUKoM IIO saBasercsa
JINIEeH3US.

YK P® cozgep:xur riaaBy 28 «IIpecrymienus B cdepe KOMIBIO-
TepHON wWHMOpPMAIIUM», B KOTOPOU oIIpelesieHa Mepa HaKalaHUA 3a
ciaenyrolue BUABLI IIPECTYILJIEHWN B 00JacTU WHMOPMAIIMOHHBIX TeX-
HOJIOTUM: HEeIIPaBOMEPHBIN JOCTYI K KOMIBIOTEPHOII WMH(pOpMAIIUU; CO-
31aHre, pPacIpoCcTpaHeHWe WJIM HCIOJIL30BaHNEe BPEJOHOCHBIX KOMIIBIO-
TEePHBIX MIPOrpPaMM; HapyIlleHWe MIPaBUJI SKCILIyaTalluu KOMIIBIOTEDHOI'O
00opyIoBaHUsa U MHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CeTell.

Nupopmanimorntasa 0e30MacHOCTh — 3aIUIIEHHOCT: WHMOPMAIUU
U IOAJAePKUBaIOIIel MHPPPaACTPYKTYPbl MHGOPMAIIMOHHOMN CHCTEMBI OT
CIYUYaAWHBIX WJIU IIpeJHAMEPEHHBLIX BO3MEHCTBUU €CTEeCTBEHHOTO WJIU
HCKYCCTBEHHOI'0 XapaKTepa, CIOCOOHBIX HAHECTH VIIepd cy0beKTam
nH(MOPMAIMOHHBIX OTHOIIIEHUH (BJaeabllaM U IIOJb30BaTEJIAM WH-
dopmanuu) B pamMKax AaHHON wuHGOpMAammoHHON cucteMbl. WH)OD-
MaIOHHAsI OEe30IIaCHOCTL HJOCTHUTAaeTCs olecIlleueHreM IOCTYIIHOCTH,
I[eJIOCTHOCTY ¥ KOH(MPUIEHIMAJbLHOCTH 00pabaThiBaeMbIX MOAaHHBIX, a
TaKsKe MOCTYIIHOCTU U I[€JIOCTHOCTH HH(MPOPMAI[MOHHBIX KOMIIOHEHTOB
U pecypcoB CHUCTEMBbI.

COBOKYITHOCTh O(MUIIMAJBHBIX B3TJIALO0B HA IeJIA, 3aJauyud, TPUH-
ULl W OCHOBHBIE HampaBJieHUA obOecreueHruss UWHGOPMAIMOHHON
OesomacHOCTU IpenacTaBieHbl B JlokTpuHe mHMOPMAIMOHHONW Oesomac-
HocTu Poccuiickoit @enepanuu.

3amura uHpOpMAaIUu — IeATeJbHOCTh, HaIpaBJIeHHAs Ha IIPemoT-
BpallleHle yTEeUYKM 3allfuinaeMoil muH(pOopMAaliiil, HEeCAHKIIMOHMPOBAHHBIX
U HeIpemHaMepPeHHBIX BO3AeMCTBUI Ha 3aluiiaeMyio WH(GpOPMAIIUIO.
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Maea 5. OcHOBbI counanbHO MHPOPMaATUKU

Q Bonpocbl u 3apaHud

1.

2.
3.
4.

DD @

D

©

10.

11.

12.

13.

14.

e 15.

Kaxkue mnpasBa mnpuHALIe:KaT COOCTBEHHHUKY WH(MOPMAIMOHHOI'O
obbeKTa?

Kto cuuraerca BiamenbiieM mWHOOPMAIIN?
Kro cuuraerca morpebureseM mHOOPMAIUU?

Kakum 3aK0HOM peryjaupylOTCsa OTHOIIEHHNS, BOSHUKAIOIINE MIPU
OCYII[eCTBJIEHNM IIpaBa Ha IIOHCK, IIOJyYeHH’e, Iepemady, IIPOm3-
BOJCTBO M paclIpocTpaHeHue umHMopMamun?

K xakum o0BbeKTaM NpUPaBHEHbBI KOMIBLIOTEDPHBLIE IIPOTPAMMBI 1
0asel gaHHBIX? Yem peryampyloTca IpaBa Ha 3T HHPOPMAIA-
OHHBIE O0BEKTHI?

B kakoMm cJuiyyae wucCHoJb30BaHMWE IIPOTPAMMHOTO oO0ecHeuyeHus

SABJIAEeTCA 3aKOHHBIM?

Yro Takoe JHIlEH3MSA Ha IporpaMMHoe obOecmeuenue? Kakwue

BUAbI JnleH3uit BaM wusBecTHbI? IIpuBeguTe NOpuMepbl N3BECT-

HBIX BaM HOPOAYKTOB, MMEIOIWX JUIEH3WN Pa3HBIX BUIOB.

Kakue pesuusa VYroyoBHBIA Komekc P® kiaaccupumupyer Kak

OpecTyIIeHus B cepe KOMIOBIOTEPHON WHOOPMAIIUM?

3aueM HYXHBI B3aKOHOJATEJbHBIE AaKThl B WH(MOPMAIMOHHOU

chepe?

Yro Takoe wuHPOPMAIMOHHAS 0€30IIacCHOCTL HHGOPMAIMOHHON

cucreMbI? 3a CUET Uero OoHa AOCTUraeTrcsa?

Yro moHMMaeTcs IOJ MOOCTYIHOCThIO wmHMopmamuu? IIpuBemuTe

opuMep, KOTJa 5TO YCJOBHE HAPYIIaeTCsd.

Yrto moHMMAaeTcA MOM IleJOoCTHOCThbI0 umHGpopmarnuu? IlpuBemure

mpuMep, Korja 5TO YCJIOBHE HApPYIIaeTCsd.

Yto mnoHmMMAaeTcAa IIOoA KOHMUIAEHIIMAJBLHOCTHIO uHMGoOpManuu?

ITpuBenuTe mpuMep, KOrja 3TO YCJIOBUE HaAPYIIAETCH.

B uém, Ha Baml B3rJIAL, IPOABJAITCA MTOCTYIHOCTH, I€JIOCT-

HOCTh M KOH(MUIEHIIMAJbHOCTH IIPW B3aWMOJIEHICTBUU:

1) Mexxkay MOJUKJIUHUKON U IAI[MeHTOM;

2) Mexxay IIKOJON W pPOAUTENAMH (3aKOHHBIMU IIPEACTaBUTEJI-
MH) yYeHUKa;

3) mexxay O0aHKOM U ero KJIueHTOM?

B uém 3akjouaioTcs HWHTEpPechbl JWYHOCTH, OOIlecTBa U TOCY-

mapctBa B uH(popMamuonuoii cepe? [laa oTBeTa Ha BOIPOC IKC-

moab3yiiTe okTpuHy wuHNHMOPMAIIMOHHON OesomacHocTu Poccuii-

ckoit Pemeparuu.
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UHdopmaumoHHOe nNpaBo n 6e30nNacHOCTb

16. Uto oTHOCUTCA K HAIMOHAJBHBIM HHTepecaM Poccuiickoii ®Pene-
panuu B mHGOpPMAIIOHHON cdepe?

17. HalimuTe B 5JEKTPOHHBLIX CJIOBAPAX U IPOAHAJIUSUPYHNTE oIpere- A
JIEHUS TOHATUMN «KOHIENIUSI», «IIapagurMa», «XapTHua», «IJOKT-
puna». Yrto obirero B 9TuxX HOHATHUAX? B uéM OCHOBHOE pasJu-
ype MeXAy HuMMN?

18. B uém sakJmouaercsa saimuTa WHGOPMAIIAN?

19. Yem oTamuaeTcs HECAHKIMOHMPOBAHHOE BO3AeiicTBHE Ha WHQPOP-
MaIlii0 OT HeIpeJHAMEPEHHOr0 BO3AeicTBUA Ha HHMOPMAIIIIO?
B uém mx omacHOCTH?

20. Kakue Mephl cjeqyeT NPUHUMATH OJA 3allUThl MHPOPMAIUM Ha
CBOEM JIMYHOM KOMIIbioTepe?

21. Kakue Mepnl IO 3amuTe MHMGOpPMAIUN IPUHUMAIOTCS B Balllei
mrKoJie?

[ononHuTeNbHbIe Martepuanbl K rnase CMOTPUTE B aBTOPCKOW MacTep-
CKOW.
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3akJoyeHue

VYBakaeMble BBITYCKHUKM!

Baxuas m Bcé Boapacrtaroiasd poJib WHMOPMAIUU B COBPEMEHHOM
Mupe TpeOyeT OT dUejloBeKa HaaInumsa WHOOPMAIIMOHHON KYJIbBTYPHI,
OCHOBHBIMM KOMIIOHEHTaMMU KOTOPOM ABJIAIOTCA MHAPOPMAIITMOHHOE MU-
pOBO33peHMe W MHMPOPMAIMOHHAS T'PaAMOTHOCTD.

dopMUpPOBaHUE OCHOB WHMGOPMAITMOHHON KYJIBTYpPhI KaK He00-
XOAUMOTO YCJIOBUS Balllell KU3HU U AeATEJbHOCTH B COBPEMEHHOM
BBICOKOTEXHOJOTUYHOM WH(MOPMAIIMOHHOM OO0IIlecTBe OBLIO OJHOU U3
OCHOBHBIX wHIell 0a30BOro ypoBHA uadydyeHus uHGopmMatuku B 10 m
11 xJaccax.

Bech marepuat, mpeijiaraBIIUiicss BaM [IJIS W3YyYEeHUS, ObLI CTPYK-
TYPUPOBAH II0 CJAEAYIOIMM TeMaM:

1) uadopmanua u mHPOPMAIMOHHBIE IIPOIECCHI;

2) KOMOBIOTED W ero ImporpaMMHOe obecIieueHue;

3) nmpeacraBieHue WHGOPMANIUU B KOMIBIOTEDE;

4) sJIeMeHThI TeOPUU MHOYKECTB U aJire0phbl JIOTUKU;

5) coBpeMeHHbIEe TEXHOJIOTHUHN CO3JaHUA U 00paboTKH MHQPOPMAIIHIOH-

HBIX OO'BEKTOB;

6) o6paboTka MHMPOPMAIIMK B JEKTPOHHBIX TabJIHIIAX;
7) aJITOPUTMBI U BJIEMEHThI ITPOTPAMMUPOBAHUS;

8) madopManMoOEHOEe MOAEJINPOBAHUE;

9) cereBble MH(pOPMAIIMOHHBbIE TEeXHOJIOTUM,

10) oCHOBBI COIMANBHON WH(MOPMATUKU.

Mpb1 HameeMmcs, UTO BbI CMOTJIM PACIIUPUTL U CUCTEMATHU3UPOBATH
CBOU TIPEJACTaBJIEHNUS, PAa3BUTh YMEHHUS W HABBIKM II0 KaKIOW M3 dTUX
coflep:KaTeJIbHBIX JIMHUI, TeM CaMBIM:

* copMHUPOBaAB yCTOWUYUMBHIE IIPEICTABIEHUS O POaU WHOOPMATHUKH,

0 BIMAHUU WHMOPMAIMOHHBIX YU KOMMYHUKAIIMOHHBIX TE€XHOJOTHUMH

Ha JKU3HDL UeJIOBEKa B OOIIEeCTBe;
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3aknvyeHve

® Pa3BUB OCHOBBI JIOTMYECKOTO U AJTOPUTMUYECKOTO MBIIIJIEHUS;

® HAaYUYMBIINUCH pasjuyaTh (GaKThl U OIEHKU, CPABHUBATH OI€HOUHBIE
BBIBOJIbI, IIPOBEPATH Ha JOCTOBEPHOCTH M 0000INATh MH(POPMAIIUIO;

* IPUHAB MIPABOBbIe M STUYECKNE ACHEeKThl MHMOPMAIMOHHBIX TeX-
HOJIOTHMI; OCO3HAB OTBETCTBEHHOCTH JIIOJEM, BOBJIEUEHHBLIX B CO3MA-
HUe U HCIIOJb30BaHNEe MH(MOPMAIMOHHBIX CHCTEM, PACIIPOCTPaHE-
HUe mHQOpPMAaIlNU;

® IOJNyYUB 0asy OJsd IIOCJHEeAYIOIiell ydueOHOI, TBOPUECKOM U IIPO-
deccroHaNbHON AEATENIBHOCTH, AJIA HEIPEePHIBHOTO 00pasoBaHUS
Ha TPOTAKEHUUN BCEW KUIHWU.

Ycnexos Bawm!
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