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OT aBTOpPOB

Ilepex Bamu yueOHUK 110 mH(pOPMATHKE YriIyOJIE€HHOIO YPOBHA NS
11 xknacca. Tak ke Kak m B yueOHHKe nad 10 Kigacca, B HEKOTOPBIX
rjaaBax Mbl PaCCMOTPUM BpOJe Obl 3HAKOMBIE BOIPOCHI, HO HECKOJBKO
¢ Ipyroy TOYKH 3peHHdA, 6onee riyboxo. Hanmpumep, B mepBoil riase
(ona HaswiBaetrca «WUHpopManua u mHGOpMaAIMOHHBIE IIPOIECCHI») BBI
y3HaeTe, KaK CBA3aHO KOJWYECTBO MH(MOPMAIIMHU C TeOpHEH BepoAT-
HOCTe#, Kak paborarT yHmakoBIIHKH (IIPOrpaMMbI IJIS CXKATHA AaH-
HBIX) M KaK MOKHO IIOCTPOMTL KO, IO3BOJAIOIINN MCIPABIATH
omubKM IpU nepegaye JaHHBIX.

Bonbuioe BHUMaHKHE B yueOHUKE YIEJIEHO BOIPOCAM AJITOPUTMU3A-
IHH U IPOrpaMMHPOBAHUA. JTOMY MOCBAIIEHbI TPH TJIABBI: «JJEeMeH-
THl TEOPHUH AJTOPHTMOB», «AJITOPDUTMU3ALMA W IPOrpaMMHUDPOBAHMNE»
u «O0BeKTHO-OPHEeHTHPOBAHHOE IIpOrpaMMUpoBaHue». B mepsoil us
HUX BBl y3HaeTe, KAK ¥ 3a4eM BBeJIM CTPOroe MaTeMaTHYecKoe MOHS-
THe «aJropuTM», KAK CPaBHMBATh KauyeCTBO aJrOPHUTMOB U KaK JOKa-
3bIBATh NPaBUJIBHOCTH IIporpamMMm. Bropad riiaBa 3HAKOMHT € IIpOrpam-
MHUPOBaHUEM CTPYKTYP HAHHBIX, ¢ HEKOTOPBIMHU M3 HUX (HAIIpUMEp, CO
cnuckaMu, rpadamMm m gepeBbaMH) BhI yike pabGoramm B 10 Kiacce.
B nmocanenHei riaBe 00BACHAITCS OCHOBBEI 00BEKTHOrO HOAXO0AA K pas-
paboTKe IpOrpaMM, KOTOPBIH IIPUMEHAETCSH B KPYIHBIX IPOMBIIILICH-
HBIX IIpOeKTax. B mpakTHuYecKoil 4acTH UCHOAb3yeTcA 00BeKTHAA Bep-
cua aseika Ilackasnb, peanusoBaHHass B CBOOOJHO pPaCIpPOCTPAHAEMOM
xomnunsaTope FreePascal, u cpena 6sicTpoit paspaborku Lazarus.

B koHme kaxxaoro maparpada ecTbh BOIPOCH U 3aJaHUA, KOTOPLIE
MOMOTYT MOHATH, XOPOIIO JIU BBl YCBOMJIM MaTepuay. B Texcre Her
NpPAMBIX OTBETOB HA HEKOTOPBIE BOIIPOCHI, HO €CTh BCA HeoOXoxmMmas
uHbpOpManuaA AJsA OTBETA HA HUX.




Ot asTOpOB

3amayy B KOHIe naparpadoB IIOMOryT 3aKpelHTh MaTepHalJ Ha
npakTudeckux paborax. Camelie CJIOKHBIe 3aa4ud (Ha B3IJIAJ aBTOPOB)
OTMEYeHEI 3BE3J0UK0i (¥).

Mge! crapajuck cxejaTh Tak, 4ToOBl colep:KaHMe ydeOHHMKA Kak
MOXXHO MEHBIIIe 3aBMCEJIO0 OT IIPOrpaMMHOro obecnedyeHus, yCTaHOBJIEH-
HOT'0O Ha BalllUX KOMIIbIOTepax. Bechb KypC MOYKHO YCIEIIHO M3y4aTb,
HCIIOJNB3YyA TOJNBKO CBOGOAHOe mnporpamMmHoe obecmeuenme (CIIO) —
omepanuoHHYI0 cucremy Linux, opucHbiii maxer OpenOffice.org nian
ero mogupuranuu (Eanpumep, LibreOffice), xomnunarop FreePascal,
rpabuueckuii pegaxkrop Gimp, nporpaMmMy TPEXMeEPHOTO MOZEeJIMpoBa-
Hus Blender u ap.

B sakmiodenue HaM xXodercsa modJarofapuTh HaIIUX KOJJIET, KOTO-
pele B3sAaM Ha cebA TPYA INPOYUTATH HpeJBADUTEJLHBIE BEPCHH
OTAEeJbHBIX IVIaB yueOHHMKA M BBICKA3aTh MHOYKECTBO IIOJIE3HBIX 3aMe-
YaHMil, MO3BOJUBIIMNX cAejiaTh yueOHHK OoJiee TOYHBIM, SICHBIM U IIO-
HATHBIM:

o A.Il Illecmakxosa, KaHIUAATA TeJAarorM4ecKNX HAYK, 3aBelyIiO-
mero xadenpoir HHOOPMATHKH M BHIYUCIHUTEJbHOM TEeXHUKH
ITepMCKOro rocyZapCcTBEHHOIO IeJarorudyecKoro yHUBEDPCHTeTa,
KOTOPBIA BAOXHOBHJI ABTOPOB HA HAIIMCAHME 3TOTO yueOHHUKA;

e M.A. Poiimbepza, noKkTOopa (hpusukKo-MaTeMaTH4eCKHUX HayK, 3a-
BeAyouero Jaboparopueil npukJagHOH MaTemaTuxku HMHCTHTY-
Ta MaTeMaTudecKUX npobaem 6monorun PAH, r. Ilymuno;

e C.C. Muxaarosuua, kagguaata GU3NKO-MaTeMaTUYeCKHX HayK,
JoneHTa Kadenpsl anre6psl U qucKpeTHOU Maremarurm FOixHO-
ro denepasbHOrOo yHUBepcuTera, r. PocToB-Ha-lloHYy;

o E.B.AHdpeesy, kanaugaTa (GU3UKO-MaTeMaTUYeCKHX HAYK, 3a-
Benyomyn kabeapoit nadopmaruku CYHIL MI'Y, r. Mocksa;

o O.A.Tys308y, yuurens wWHDOpPMATHKM ImKoael N 550,
r. Caukr-Ilerepbypr;

o A.T.Tamapesckyio, ydutenss uHDOpMATHKH Jjunea Ne 533,
r. Cagkr-IleTepOypr;

o H.J. lymununy, KaHIAJATA NeJaroru4eCKUX HAYK, YIUTEJNd
unahopmarukun MOY «Teepckas rumHasua Ne 6», r. TBeps;

e JI. B. Rynazuny, yuurens wuHpopmatmku PMJI Ne 239,
r. Caukr-Ilerepbypr;

e FO.M. Pozengpapba, yaurens napopmatnku u UKT MOV «Mesxk-
o3épHas cpegHsas obOueobpasoBaTenbHasd IMIKOJAa», JenabuHCKaA
obyacTs;




OT aBTOpPOB

o T.A. Mucapenxosa, yuurens wHPOpMATHKH MmKOJB Ne 163,
r. Caakr-Ilerepbypr;

o H.A. Manesanosa, TeXHUUECKOTO AUpeKTOpa KoMnasum «IIuH

Tenexom»;

o A.I'. Apxanzenvcrkozo, resepainpHoro aupexropa 3A0 «A3er
Huzaita»;

e H.A. Bacunvesckozo, pwusaiiHepa, cnenuajucra mo 3D-moze-
JIMPOBAHMIO.




Yeaxcaemvie yuenuru!
B pabore ¢ kHUro# BaM MOMOT'YT HABUTAIIMOHHEIE 3HAYKH:

0 — Baj3XHOe yTBepxjeHHe HUJIH OIIpeJejiIeHHe.

0 — BOIIPOCHI ¥ 3afaHus K naparpady.
Q — JONOJHHUTEIhHOE PasbACHEHHE.

0 — 3ajjlaHudA 0Jid INOATOTOBKH K HTOTOBOM aTTecTalH.

w — K xaxmoii riiaBe yueOHHKA PEKOMEHIYIOTCA:
1) snexTpoHHEBII obpasoBaresbHBEIN pecypc (D0P) c caiita
@enepalibHOTO  IeHTpa  00pasoBaTeNIbHBIX  PECcypcoB
(PIIHUOP): http://fcior.edu.ru
Hoctryn x 90P ua xaranora ®IIVOP:
http://fcior.edu.ru/catalog/meta/4/me/discipline%
2000/mi/4.06/p/page.html.
Pecypcel pasMelneHbl B al(aBHTHOM IIOPAAKE, COTJIACHO
Ha3BaHUAM y4eOHBIX TeM;
2) nmpaxkTudecKkme paGoThl Ha METOJHYECKOM caiiTe H3Ja-
TeabcTBa — metodist.lbz.ru B aBTOPCKOH MAacTepcKoi
K. I0. ITonsakosa u E. A. Epemuna.

A — IIpoekTHOE WM HCCaeOBaTEIbCKOe 3agaHue.

B xopme BeIIOJIHEHUSA IPOEKTa (MCCIIeOBAHKUS) BhI MOXKeTe:

® IOATrOTOBUTH HAGOD IOJE3HBIX CCBHIJIOK C MCIIOJbL30BAHU-
eM BebO-pecypcos;

¢ IOATOTOBHUTH HEOOJBIIOE BHICTYILUIEHHE C HMCIOJIL30BAHM-
eM npeseHtanuun (5—7 MHH.);

e oOPMHUTH HOKJIAJ U IOMECTHUTH €ro Ha CalT INKOJbHOH
KoH(pepeHIIUN;

¢ IIOATBEPAMTH IIOJyYeHHbIE pe3yJbTaThl pacuyéraMu |
rpadpuKamMu (quarpaMmMamMu);

® NOATOTOBHUTH BHAEOPOJIHK;

e pasMeCTHTh MaTepHaJibl IpoexTa (MccaefoBaHUA) B KOJI-
JeKnum o0yduamwIux MOAYJIeHd IIo mpeaMery Ha caite
IIKOJBI.




Naea 1
Undbopmauma u nHdbopmMaLMOHHbIE
npouechbi

§ 1

Konuyecteo uidopmauumn

®dopmyna Xaprin

Bel 3HaeTe, 4TO NpH BHIOOpE M3 ABYX BO3MOYKHBIX BAPUAHTOB KO-
JIMYEeCTBO NoJiyueHHON wmHpopManuu paBHo 1 6ury. Ecim xonmdecTBO
BapuanTos N paszo 2!, To KonmyecTBo MH(pOPMAMHU NPHU BHEIGODPE Of-
HOTO U3 HUX paBHO | 6UTOB. A KaK BRIYUCIUTH KOJHUUECTBO HHOOpMA-
MM, ecJIA KOJUYECTBO BADUAHTOB He PABHO cTelleHH ymucia 27

OTBeTHTH HA BTOT BOOPOC CTAJI0O BO3MOYKHO TOJIBKO IIOCJE TOrO,
KaK BBl H3Y4YUJIH JIoTapu(MBI B Kypce MaTeMaTuku. M3 dopmyis:

N=2!

cpasy ciaexyeTr, 4To I — 3TO CTelleHb, B KOTOPYIO HY3KHO BO3BECTH 2,
uT06BI MONy4YuTE N, T. €. Jozapugm:

I=1log, N.

Ora dopmysia HassiBaercs gopmysioin Xapriu
B 4eCTh aMePHUKaHCKOro uHKeHepa Panbha Xap-
TJIM, KOTOPBIX Npeanoxuia eé 8 1928 r.

Ilycrs, Hanmpumep, Ha JIETHOM II0JIeé CTOAT
10 camonéroB (¢ Homepamu ot 1 go 10) u ussecr-
HO, 4TO oAMH U3 Hux Jerutr B Camxt-Ilerepbypr.
Cronpko mHpOpManmuu B coobmenun «Camonér
Ne 2 jerur B Cauxr-Ilerepbypr»? ¥ Hac ectsb
10 BapmaHTOB, M3 KOTOPBIX BLIOMpAaeTCA OLUH,
noaromy mno ¢dopmyne XapTium KOIMYECTBO HH-
(dopmanuu paBHO Paxsd Xaprau

1888—-1979
I = log, 10 ~ 3,322 Gura. ¢ ;

ObparuTe BHMMaHUe, YTO JJs 3HauYeHUN N, KOTOpbIe He DPaBHBI
IleJIOM cTeleHW uyHcya 2, KoaumdecTBO MHGOpManuu B 6Gmrax — Apob-
HO€e 49HCJIO.




Nudopmauma n undopmaLUoOHHbIE NpoueccCshl

C nmomousio popmyisl XapTiu MOXXHO BBEIUUCIUTE TEOPETHUYECKOE
KosuruecTBO HHMpopMauuu B cooburenuu. [Ipegnonoxum, urTo andasuT
(mosiHBI HAG0pP AONYCTHMBIX CHMBOJIOB) BKIouaer 50 CHMBOJIOB
(B aTOM CcJiydae rOBOPAT, YTO MOIGHOCTH ajdasura pasHa 50). Torapa
HHQ)OPM&IIHH IIPH IMOJIYYeHHH KaxJ0ro CMMBOJIA COCTaBJadAeT

I = log, 50 ~ 5,644 Oura.

Eciu coobmenue comepxxut 100 cumBosoB, ero obmui mHGOPMAa-
IHOHHEBEIA 00bEM IPUMEPHO PaBeH

5,644 - 100 = 564,4 6ura.
B obwem cnyyae obvéM coobweHna ANMHOMA L CMMBOMNOEB, |
MCNoNb3ywWero angasmT M3 N CMMBONOB, paBeH
I = L-logs N

Takoit moaxox K OIpeAesieHHIO KoJndecTBa MHGOpMAaIUHM Has3bIBa-
oT andaBuTEeIM. KOHEYHO, HA IIPAKTHKe HEBO3MOXKHO HMCIOJIb30BaTh
I KOAUPOBAHUSA CHMBOJIA HEIeJoe YUcJ0 OUTOB, ITOITOMY HCIIONIB3Y-
JOT IIepBOe IIeJIoe YHCI0, KOTOopoe DOJIbIIe TeOpeTUYeCKM PacCUYMTaHHO-
ro sHaueHus. Hanpumep, mpu ucmonabszoBaHuu aipasura u3 50 cum-
BOJIOB KaKJILIM CHMBOJ OyAeT 3akogupoBaH ¢ mnomomeio 6 O6uros
(50 < 26 = 64).

CKONBKO pasHBIX COOOIIEHMH MOXKHO nepelaThb, eCJIH U3BeCTeH aJj-
daButr u aauHa coobmenua? IlpeanososxkuM, 4YTO AJA KOAMPOBAHHUA
COOOILIEHHA UCIOAb3YIOTCA 4 OyKBBI, HaupuMep «A», «B», «B» u «I'»,
¥ coOD0IeHre COCTOMT W3 ABYX CHUMBOJIOB. IIoCKONMBKY KaXablii cHUM-
BOJI MOXKeT ObITh BEIOpaH 4 pasHbEIMHU criocobaMu, Ha Ka/blil BApUaHT
BRIOOpa MEpPBOro CHMMBOJIA ecTh 4 BapuaHTa BrIGopa BTOporo. Iloaromy
ob1ee YMCI0 PA3HBIX ABYXOYKBEHHBIX COOOIeHMI BEIUMCIIAETCA Kak
4-4 = 42 = 16. Ecau B coobmenne fo6aBUTh eINé OAUH CHMBOJI, TO
A Kaxkmoi u3 16 xomOmHamuii mepBBIX JABYX CHMBOJIOB TPeTHH
MOKHO BBIODAThL YeTBHIPHMSA CHOCOOAMM, TAK UTO YUCIO PA3HBIX TPEX-
CHMBOJIbHBIX co0OmIeHmnit paBHO 4 * 4+ 4 = 43 = 64,

B obwem cnydae, ecnM UCNonb3yeTca andaenT M3 N
CMMBOOB, TO KOMMMYECTBO Pa3HbIX BO3MOXHBIX COOBLIEHWHA

ONWHOM L CMMBONOB paBHo ) = NT.

o 3apaumn

1. B pycckom jsoro 99 6ouonkos. Kakoe KosH4uecTBO MH(pOpPMAIUM CcOAEp-
uTeH B coobierun «IlepseiM BeITan[HIX 6040HOK ¢ HOMepoM 16»?




KonuyecrTso uHnpopmaumm

2. B knacce 25 yueHunkoB. Kakoe xosmuecTBO MH(MOPMALUHU COAEDIMKUTCH B
coobmernun «Ceronusa aexypur Bacuauit Hsanos»?

3. B uém cocroMT andaBHTHBIA MOAXO0J K OIEHKe KoaudecTBa HH(pOpMA-
nun?

4. Onenure TeopeTHmyecKoe KoaudecTBO mHGpopManuu B coobumenun «IIpu-
eny B derBepr». Mcmomesyemblil ay(paBHT COCTOMT M3 3arjiaBHBIX H
CTPOYHEIX PYCCKUX OYKB H mpobeia.

5. KakoB Oyzer daxTuueckuit 0666ém coobmenusa «IIpu-
ely B 4eTBEPI», €CJH IIPHU Hepejade KarKABLIA CHMBOJ Tabruya 1.1

KOAHMpyeTcd MHHHMAJIBHO BO3MOJKHBIM I[EJbIM YHC-
oM GuTOB? IpoGex | 0,175
6. B HeKOTOpPO# cTpaHe aBTOMOGMJILHBIN HOMED HJIMHOM o 0,090
7 CHMBOJIOB COCTABJIsIeTCH M3 3arjaBHBIX OVKB (Bcero E E 0,072
ucronpayercss 26 GYKB) M AeCATHUYHBIX DMUMD B JIIO- A 0,062
6om mopagke. Ka)kAblil cUMBOJN KOAMpPYeETCH OJMHA- H 0,062
KOBBIM ¥ MUHHMAJBHO BO3MOKHBIM KOJIHNUECTBOM OH- T 0,053
TOB, a KaXXJblil HOMED — OAMHAKOBBIM ¥ MHHHMAJIbL- H 0,053
HO BO3MOXXHBEIM KoJiM4uecTBOM 0OailiToB. Omnpeznenure C 0,045
00BEéM namaTH, HeoOXOAMMBIN nusa xpaHenus 20 as- P 0.040
TOMOGHJIBHBIX HOMEDPOB. B 0,038
7. O6béM coobmienus, cogep:kamero 4096 cuMBOJIOB, 1 0.035
paBeH 1/512 wgacrm wmerabaitra. Kaxosa MomHOCTH *
andasuTa, ¢ ITOMOIIBIO KOTOPOr0 3AIIMCAHO ATO C006- » gt
menne? M 0,026
8. Kaxoe HauMeHbIIIee YHCJIO CHMBOJIOB JOJIKHO GBITH B A 0,025
andasuTe, YTOOBI ¢ NOMOINbI BCEBO3MOJKHBIX TPEX- 1 0,023
OYKBEHHEBIX CJIOB, COCTOAINMX H3 CHMBOJIOB IAHHOI'O ¥y 0,021
angasuTa, MOMKHO ObLIO mepexaTs He MeHee 9 pas- A 0,018
JUYHBIX co0bmieHmnii? bIL 0,016
KHQ)O 3 0,016
pManHua ¥ BepOATHOCTh e i
Bcé, 4To HamMCaHO B NpeABIAYINEM IYHKTE, Bep- . %014
HO TOJIBKO IIPH OJAHOM YTOYHEHHH: Bce cOOBITHA (CHMM- T 0’013
BOJIBI aJihaBUTA) OAMHAKOBO OKHIAEMBI, T. €. HEJIb3fA q 0'012
3apaHee CKas3aTh, UYTO KAKOW-TO CUMBOJI BCTPEYAETCS I 0:01 0
yaie, a KaKkoi-To — pesxe. B peannHOCTH 2TO Tpex- x 0,008
IOJIOJKeHHe He Bcerja BepHo. Hampumep, B TekcTe Ha P 0:007
PYCCKOM #A3BIKE HEKOTOPBIE CHMBOJIBI BCTPEUYAIOTCH 0 0,006
4acTo, a HeKOTOphle — O4YeHb peaxko. dwuejga BO BTO- - 0,005
pom cronbme Tabn. 1.1 o03HAYAOT OTHOCUTEIBLHYIO N 0' =
Jl0J110 cuMBoJa B Gobmux Tekcrax. Hanpumep, nons *
11 0,003
0,175 pna npobGesna osHauaer, yTo nmpumepHo 17,5% 3 0.008
BCEX CHMBOJIOB B TEKCTAX HA PYCCKOM S3LIKE — IIPO- o 0:002

OeJIbl.




Nudpopmaumnsa u vHpOpMaLIMOHHbIE NPOoLEeCcChl

HHuorza cpeam BceX BO3MOXKHBIX COOBITHII €CTh OKHaeMble M He-
oxunasesle. Hanpumep, Ha Bompoc «MaéT nm ceifdac cHer?» JieToM
MBI OKmupaeM ycasimath orser «Her». Ilpu srom orBer «[la» Gyzmer
O4YeHb HEOKUJAHHBIM, W IOCJIe €ro INOJYYeHus Hallu JajbHeHIIne Iia-
HBI MOT'YT CHJIBHO U3MEHUThCH. JTO 3HAUHUT, YTO IIPH TAKOM OTBETEe MBI
mosryaaem ropasno 6osbmie nadopmanuu. Kak eé nuaMepuTs TOYHO?

CHauasia HYXHO pas3o0paTsCa ¢ TeM, YTO 3HAUHUT «MeHee OKujae-
Moe» cobplTue U «Bojiee oxupaemMoe». MaTeMaTUKH B 9TOM cjlaydae HC-
TIOJIB3YIOT TOHATHE «BePOATHOCTH»: ecjiu cobbiTHe Oojiee oxKHAaeMoe,
TO ero BepPOATHOCTH (TOYHEe, BEPOATHOCTH TOTO, YTO OHO IPOMBOMIET)
fosbIme.

BepoaraocTs — aTo umcao B uaTEpBasie or 0 1o 1. B maremaruke
BepOSATHOCTh NPUHATO 0603HA4YaTh OYKBOiM p (oT saTuHCKOro probabi-
lis — BepOATHBINH, BO3MOMHBIN).

CHauajla paccMOTPHM IIpeJieJibHbIe CJIy4Yau, KOrja BepOATHOCTh
pasaa 0 miau 1. IIycts, HaupuMep, X — HEKOTOPOe HEU3BECTHOE Be-
IecTBEHHOE UMCJIO, KOTOpoe 3aayMai Bexymuii. Bel 3HaeTe, 4To ANdA
MI060r0 BemecTBeHHOro X 8cezda x% > 0. B aToM ciiydae CIATAIOT, YTO
BEpPOATHOCTh cobbITHA x2 > 0 pasHa 1 (cobeitme x2 > 0 oGas3aTe BHO
npou3oitér). YacTo BEPOATHOCTL M3MEPHAIOT B IMpoUeHTax oT 1, Torza
BepoATHOCThL coObiTus x2 > 0 paBHa 100%. B TO Xe BpemMs BeposAT-
HOCTh coOBITHA x2 < 0 paBHA HYJIO, 9TO 3HAYHUT, 4TO cobbiTHE X2 < 0
HHUKOIJa He IIPONU30MIEeT.

Teneps IPeANONIOKHM, YTO Mbl OpocaeM MOHETY M CMOTPHM, Ka-
KOl CTOPOHOI OHa ymajia, «OpJoM» MIW «pemkoii». Ecau mosBropsars
BTOT ONBIT MHOTO pa3, MBI 3aMETHM, UTO KOJUYECTBO «OpPJOB» H «pe-
IeK» MPUMEPHO PaBHO (KOHEYHO, ecJM MOHeTa He UMeeT Je(heKToB).
Ilpu 2TOM BEPOATHOCTHL KAXKAOTO U3 ABYX cobwrrmit pasma 0,5, mam
50% . Cropee Bcero, Bbl ciablmanu Beipaxkenue «50 Ha 50», KoTOpOE
03HAYaeT, YTO HU OJAHOMY M3 ABYX BapHMaHTOB HeJb3s OTAATH IIpeA-
HOUTEeHHEe — WX BEPOATHOCTH PaBHBI,

BeposiTHOCTE CODOBITHA MOYKHO OIPENEeNauTh C II0-
MOIIBI0 BOJBINIOrO KomdecTBa McnblTanuil. Eeom ns N
WCIBITAHAN HY}XHOE HaM COOBITHE CJIYYMJIOCH M pas, TO

m
BEPOATHOCTE TAKOI'O COOBITHA MOJKHO OIIEHUTH Kak E.

Hanpumep, KJIaCCHYECKUU WrpajbHBIA KyOHK HMeer
6 rpameit; ecau KyOHMK KadeCTBEHHBbIH, BEPOATHOCTH
BRIDAZEHUA KaskJoil rpanu pasHa 1/6. BepoATHOCTL BBINAJEHUA YETHO-
ro YMciIa MOMKHO IIOACYUTATHL Tak: cpeau uwmcen or 1 mo 6 Bcero




KonuuecTeo uHpopmaum

3 YETHBIX YHCJA, I0ITOMY IPH OOJBIIOM YHCJIE UCHBITAHUN B IOJIOBUHE
ciayyaeB (B 3 u3 6) OyayT BeInagaTh YETHBIE YUCJIA, T. €. BEPOATHOCTH
paBHa 0,5. A BepOATHOCTH BBINIAJEHUSA YHCJIa, MEHBIIEro 3, pasHa 2/6 =
=1/3 =~ 0,33, moromy 4rTo ToapKo 2 U3 6 yucen (1 u 2) yIOBIETBOPAIOT
YCJIOBHIO.

Teneps MOKHO MEPEXOAUTH K IJIABHOMY BOIPOCY: KAK BHIYUCIUTH
KOJIMYeCcTBO MH(pOPMAIIUK, eCJId B COODIIEHNH IOJIYYeH CHMBOJI, Bepo-
ATHOCTH NOSIBJIEeHUA KoToporo pasHa p. Ilonmpofyem cHayana ompeze-
JINTh, KAKUMH CBOMCTBAMM JOJIKHA 00JIaflaTh 5TAa BEJIWUYHWHA, HCXOASA
M3 «3PaBOI'0 CMBICJIA» .

Bo-niepBBIX, YeM MeHbIIle BEPOATHOCTh, TeM Gojiee HEOKHAAH CHM-
BOJI ¥ TeM Gosbmme mHGOPMAIMH MBI IOJYYHIH. ECIH BEPOATHOCTE CO-
ObITHA OMHM3KaA K HYJI0, KOJHYECTBO MH(GPOPMAIMY HOJKHO CTPEMHUTHCH
K 6eCKOHEYHOCTH (IIOJIyYeHHe TaKOr'0 CHMMBOJIA 04€Hb HEOXKHIAHHO).

Bo-BTOpEIX, HOpeacTaBuM cefe, YTO MBI MOJIVIaeM CHMMBOJILI TOJIBKO
OZHOTO BHJA, HAUPUMeD TOJbKO OyKBEI «A». Torma BepoATHOCTH 1O-
ABJIEHUS CHUMBOJIAa «A» paBHa 1 ¥ HHKaAKOM HOBOI uMHPODPMALMKA B
9TOM CHMBOJIE JJIA Hac HeT — MBI Bcé 3apaHee 3Hanu. CiemoBaTeib-
HO, npu p = 1 upopMauua gomKHa OBITH pPABHA HYJIIO.

B-TpeThuX, «3ApaBBIA CMBICI» IIOJCKA3BIBAET, YTO KOrJa MBI Gpo-
caeM UrpaJibHBIN KyOuK aBa (Tpu, 102, 1002) pasza, MBI mogydyaeM WH-
¢dopmanuu B aBa (Tpm, 102, 1002) pasa GoJbliiie, 4yeM IPH OZHOKpPAT-
HOM OpocaHuu KyOUKa. OTO CBOHCTBO HASLIBAIOT IPUHIIMIIOM addu-
muérocmu (CIOXKeHuA).

MaTreMaTHKH AOKa3aJid, YTO 3TUMH CBOMCTBAMH 00Ja7aeT TOJIbKO
Jorapupmudeckas Gpysxnusa suna f(p) = —-K -log, p, rae xoahbu-
nueHT K MOKHO BHIOMpATH IIPOM3BOJBHO, KAK YA0OOHO B KOHKPETHOM
sazaye. Eciu B3aATh K = 1, MBI NOAYYHM KOJHYECTBO HH(POPMAIIAU
B Ourax.

Ecnu cobbiTue uMeeT BEpOATHOCTL P, TO KONMYeCTBO MHopMauuu B Butax,
nony4yeHHoe B coobLieHun 06 aTom cobbiTum, paBHO

1
| =-log, p =log, 5 (1)

IlockonbKy BepoATHOCTE p He Gosbine 1, KOJIu4yecTBO MHMOPMALHHA
He MOKeT OBITh MeHbIIe HyjsA. JIerko mpoBepuTh, UTO €CJIIH BEPOAT-
HOCTBL paBHa 1, TO KOJIMYECTBO HOJYYEHHOU MHMOPMAIMHA PABHO HYJIIO.
Eciu BeposaTHOCTE cTpemurca K 0, Besmumua log, p crpeMuTcs K —o,
a KonuyecTBO MHGOPMALIMH — K 0.

§1




Nudopmauna n unpopmaumnoHHbie Npoueccehbl

Tperbe cBOICTBO (aAAUTHBHOCTE, CJIOMKEHHE BEPOATHOCTEI) nmpoBe-
puM Ha npumepe. IIycTs ecTh Ba MeIIKa, B Kaj)XJIOM M3 KOTODHIX Je-
JKaT 8 mIapMKOB pas3HOrO IBeTa. BBEIMHMCINM, KaKOe KOJWYeCTBO HH-
¢dopManuy MBI IOAYYHIM U3 coobmieHusa «M3 mepBoro memika BbITa-
muan (Hayrajx) KpacHBIM IIAapHK, & W3 BTOPOro — 3eJéHblii». M3
Ka)XJIOoT0 MeIIKa MOYKHO BEITAIIUTH OJWH M3 BOCBMH IIAPDUKOB, T. €.
BEPOATHOCTH BHITAUIUTL KAKOM-TO ONpeneéHHBIN mapuk paBHa 1/8.
CrnemoBaTebHO, KOIM4YecTBO nHGpopManuu B coobmenun «M3 mepsoro
MeIIKa BBITAIIWIN KPACHBIN IIAPHUK» PABHO

I =log, %=log2 8 =3 bura.
8

Touno Takywo ke mHpOpMamuio, 3 O6HTa, MBI IOJIy4YaeM H3 CO00-
meHusa «M3 Broporo Memika BBITAIIUIN 3€JIEHBIN MIADUK».

Temeps DOCMOTPHM, Kakoe KOJHYECTBO HHGpOpMAnmuu HECET wuc-
X0JHOe ToJiHOe coobmieHue «V3 nmepBOro Memika BHITAITUIN (Hayran)
KpacHBI IIADHK, & W3 BTOPOrO — 3eJIeHBIi». KaxoBa BeposATHOCTH
uMeHHO 3T0or0 HMcxona? Ecrs 8 cmoco60B BHITAIIUTE MIaPHK M3 KamkI0-
ro Melnrka, Bcero noiydaem 8-8 = 64 papuaHTa, IO3TOMY BEepPOATHOCTH
Kakaoro ua Hux pasHa 1/64. Torga konumuecTBo nHGOPMAIUA B cO00-
I[eHHH PaBHO

I =log, _11__ =log, 64 =6 6uros,
64

T. €. PaBHO CYMMe KOJHYeCTB MH(OpMAIUH B IBYX OT/[EJBHBIX CO00-
meHnAX. MBI IOKa3aJIH, 9TO CBOMCTBO AAJUTHBHOCTH BBIIOJHAETCH.
B0o3MO0HO, BBl y’Ke 3aMeTWJIM, YTO MOCJeZHHWI nmpuMmep daxkTude-
CKM CBEJICA K MCIOJb30BaHUIO Gopmyasl Xaprau. Eciu Bce N Bapuas-
TOB MMEIOT PaBHbIE BEPOSITHOCTH, TO BEPOATHOCTH KaKJIOT0 BapHaHTa

1
pPaBHa pzﬁ, cJIegOBaTENbHO, KOJHYEeCTBO MHGpOpPMAaIUH O apoboM U3
BO3MOXKHBIX COOBITHI BEIUMCJIAETCA KAK

I=log, +=log, N.
N

OToT pe3yabTAT coBnagaet ¢ hopmyson XapTiid.

Onuaxo ¢opmyny XapTiau Helb3s HCHONB30BATE, €CJIH BEPOATHOC-
T coOelTuil pasHwie. IlycTs, HampuMep, OETAM pasfaiT BO3AYIIHEIE
ImapUKM pasHoro isera, npuuém 7 ud xamasix 10 mapukos —
genéHble. Kakoe KonuuyecTBO MHPOPMAIIME COAEPIKUTCA B COOOIIEHUH




KonuuyecrTeo unpopmauymm

«Marmma monyunsia 3eJ€HBIN mapuk»? 3xeck Gopmyna XapTiayu HepH-
MeHHMa, OJHAKO MOMKHO HCHoJab30BaTh (opmyny (1). BeposarnocTh
TOoro, uro Maime gocrasics 3eéHbId mapuk, passa 7/10, a xoauuect-
BO HH(OPMAIMHM BEIYHCIAETCH KaK

I =log, % =log, -17—0 OHTOB.
10
BennuuHa moJ 3HaKOM ABOMYHOrO Jorapudma He ABJIAETCHA CTENeHBIO
apoiiku. Kak eé Beruncants? s 3T0oro MCnoib3yeTcs CBONCTBO Jiora-
pudmMa, DO3BOJAKOIIEE IEPEXOJUTH K APYTOMY OCHOBAHWIO, HAIIPUMED,
K JeCATHYHBIM MJIM HATYPAaJbHBIM JOrapudmam, KOTOpPbIe YMEIOT BhI-
YHCAATH KAJIbKYJIATODHI:

I=log,x= g = ln_x OuTOB.
g2 In2
B nanHOM ciayuae moaydaem
lgl0 Inlo
I= h =—7 ~0,515 6ura.
g2 In2

Bonpocbkl U 3agaHua

1. Kax BBl HOHMMAaeTe TEPMUH «BePOSTHOCTH COOBITH» ?

2. B kakux caydaax BeposATHoCTh paBHa 1? Korga oma pasua 07

3. Uro HenpaBmiIbHO B coobmienun: « Conaprak” BBIMIDAeT ¢ BEPOSTHOCTHIO
200% »?

3apaum

1. BeposiTHOCTE mOsABJIEHHA cuMBoja (@ B HexoTopoM Tekcre paBHa 0,125.
Crospko OuTOB MHpOpMamuu HecET COOOIIEHHME O TOM, UTO OUYEpPEeHMHOMH
CHMBOJI TekcTa — @7

2. B cagke y peibaka cugar 2 okyHs, 4 miuotesl 1 10 yrireex. He cmorps B
cajiok, peibaxk BeITAaCKMBaeT Hayraj onHy preify. KakoBa BepoATHOCTB
TOro, 4T0 3T0 OyaeT maorsa?

3. B npyay nnasaior 10 smueit, 20 oxyseit u T0 xapaceii. Cuuraem, 4To
OHH OJHWHAKOBO I'OJOJHBLI M PABHOMEPHO pacmpefesieHBl o Bogoémy. Ka-
KOBa BEPOSATHOCThL TOI'0, 4YTO mnepBadA peiba, moiiMaHHasA peibarkom, Gyaer
auHeMm? Oxynem? Kapacém?

4. Yuenur sagymain mesoe gucao or 1 go 100. Kaxosa BepoaTHOCTH TOTO,
uro aT0 OyAer uuciao B mHTepsase or 21 g0 307 Ot 31 mo 55? Boasme
257 PaBHo 257

©
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Nudopmaumna n nudpopmaumoHHbIE NPoLeccsl

5. Yuenuk 3agymain meinoe gucyo ot —10 go 10. Kaxosa BeposaTHOCTE TOrO,
uTO KBagpar aroro umciaa Goabme 257 Menbme 10? Pasen 497

6. B kopauHe JgexxaT 8 yépHEIX mapoB u 24 Oenbix. Kaxoea BepoATHOCTH
BHITAINUTH 4épHBIA map? Croabko OGHTOB MHpOpManuu HecéT coobime-
HHUE 0 TOM, YTO JOCTAJIH YEPHBINA map?

7. B xopsune nexar 32 KayOka mepcTH, u3 HUX 4 KpacHbIX. CKOJIBKO 61-
TOB MH(pOpPMAIUKA HecET coobIIeHne O TOM, 4YTO HOCTANH KJIyOOK Kpac-
HOi1 mepcTu?

8. B kopobke nexxar 64 neeTHBIX KapaHgama. Coobmierue o TOM, 4TO JO-
cranu Genblit kapamgam, Hecér 4 Omra mHGopManuu. CKOIBLKO OeabIX
KapaHgameii 66110 B KOpoGre?

9. B amuxe Jesxar 4épHble u Oensle nmepuaTeu. Cpenu HuX 2 mapbl YEPHBIX.

Coobmierne 0 TOM, YTO JOCTAM UEDHBIE IepUYaTKH, Hecer 4 Gura mE(bOpPMA-

muu. CKOMLKO BCero mnap nepyaTok ObLIO B AIuKe?

3a koHTpOJabHVIO pabory B Kiaacce u3 30 dYesOBeK BBICTABJIEHO

6 naTépok, 15 yerBépok, 8 Tpoek m 1 xpoiika. Cxonbko 6uTOB WHDOP-

Manuu HecéT coobmenue o ToM, uro MBan IleTpos mosy4mn 4eTBEpKY?

11. B amuxke nesxar 20 mapos, u3 Hux 10 uépHBIX, 5 Genbix, 4 KEATHIX 1 1
KpacHblii. CKOJIbKO OMTOB MH(pOpManmuu Hecér coobmeHue o TOM, 4TO
nocranu 6esbiit map?

12. 3a uerBepTh yueHHK mnoayuusa 20 omeHok. CoobmieHme o TOM, 4YTO OH
BYepa TMOJYyYMJ 4YeTBEpKY, Hecér 2 6ura wnadopmammu. CKOIBKO
YeTBEPOK MOJYYHUJ YIEHHK 38 YETBEPTH?

13. B xopsuHe Jexxar uépHbie W Genble mapbl. Cpegu Hux 18 uépHBIX ma-
pos. Coobuierne o ToM, 9TO AocTanu Genblil map, Hecér 2 6ura uH(OP-
manuu. CKOJBKO BCero mapos ObLIO B KOp3uHe?

14. B andasure aspika mieMenn TymOa-tomba 4 GyxBei: raacHeie O m A,
cornacubre III u III. BepoaTHocTH MX mosABieHHs B Tekcre: A — 0,35;
O —0,4; III — 0,1; IIT — 0,15. Cxonpko GUTOB HH(POPMAIUH HECET CO-
obIieEne 0 TOM, YTO OYEpeAHON CUMBOJ TEKCTA — COrJIacHAA?

*15. Aprobye No 25 xoauT B 2 pasa yame, ueM aBrobyc Ne 13. Coobmienue o
TOM, UYTO K OCTaHOBKe mojomiena aBrobyc Ne 25, mecer 4 6ura nmabpopMa-
nuu. Cxonepxo 6utos unbpopmanuu B coobmenuu «K ocranmosxke mopo-
mest aBTobyc Ne 13»7?

*16. B soomapke 32 o6e3abfHbI KUBYT B ABYX Boaeepax, A m B. Ogma us
obespsH 3abosena. Coobmjenue «3abosena obespAHa U3 Boabepa A» co-
nepxuT 4 6ura uHbopManuu. CKOJBKO 00e3bAH KUBYT B Bojbepe B?

10

®opmyana lllernona

Undopmanusa urpaer AJsi HAC BAKHYIO POJB MOTOMY, UTO Halie
3HAHWe BCErjla HeloJIHO, B HEM eCThb HeonpedesléHHOoCcmb. dTa Heonpe-
JIeJIEHHOCTh MeIlaeT HaM pellaTh CBOM 3aJadyd, NPUHUMATL IPaBHJIb-




Konuyecrteo nHpopmauum

Hble pemeHus. IlosyueHHass wHPOpPMANHUA yMeHbIIaeT («CHHMAaeT»)
HEOIIPeeJIEHHOCTD, MOJHOCTHIO WJIM 4YacTHYHO. IlosToMy KOJIHYEeCTBO
IOJIYYeHHOW HMHOOPMAIWUHU MOYKHO OLEHHTH II0 BeJIMYHHE yMeHbIIe-
HHUSA HEOIPEJeJIEHHOCTH:
AH=H - H

KoH?

rne H_,. HavYaJIbHaA HeOompeJeJNéHHOCTh, &

H,_ . — KoHeuHas (mocJje IoJiydeHHs COOOIIeHU:).

Ecnin HeonpeneJléHHOCThL IIOJHOCTBI0 CHHUMAETCHd,
ToH .= O.
Yro6bl OnEeHHUTE WHAMOPMAILHAIO C 3TOH TOYKH

3peHHdA, HYMXHO KAaK-TO BbBIYHCJIHTL HeoIIpene-

JIBHHOCTB, BBIPDA3UThL €6 upcjaoM. JTy 3ajauy pe- Kaox lllennon
mun B 1948 r. amepukasckuii maremaruxk Kiox (1916-2001)
IlTenHOH.

IlycTe HeONpeAeNE€HHOCTHL COCTOMT B TOM, YTO MBI MOMKEM IIOJY-
4YUTh OXHO M3 N BOBMOXKHBIX COOONIEHHI, IPHYEM H3BECTHO, YTO Be-
POATHOCTD IOJYyUYeHUA COOBIEeHnA ¢ HOMEPOM i paBHA p;.

HeonpepenéHHocTb 3HaHUA 06 UCTOYHWMKE JaHHbLIX BblYUCNSETCH No opmyne
LLeHHoHa
1

i

N N
H“‘pr -log, p; = D p; -10g;
=1 i

Bennumsa H wvacTo Ha3bIBaeTCsA UH@OPMAYUOHHOL IHMpoOnueil.
C ToYKH 3pEHHUS MATEMATHKH 3TO CpedHee KOAUYeCmeo UH@opMauul,
KOTOPYIO MBI IIOJy4aeM IIDH IIOJHOM CHATHH HEOIIpeJeléHHOCTH (KOor-
Zia BEIOpaH OJWH M3 BO3MOXXHBIX BADUAHTOB).

Korpa HeonpepenéHHocTs Hambossmiaa? 3agagum Bompoc <«Upér
nu ceiiuac cHer?» 3uMoil u JseroM. JleToM HeonpeneNéHHOCTHL OYEHB
MaJIeHbKas, TaK KakK, CKOpee BCero, CHera HeT, CUTyalusd scHAa. 3H-
MOIi ’Ke HeONpeNeJIéHHOCTH BEeJHKA, INOTOMY YTO CHEr MOXKeT HITH
HMJIM He UATH IPHMEPHO ¢ PABHOI BEPOATHOCTHIO.

Ilepeiiném k umciaam. Byaem cuuTarTh, 4TO BEPOATHOCTH CHEra 3H-
Mol paBHa p; = 0,5. Yemy paBHa BEPOATHOCTH P, TOrO, YTO CHera Her?
«3apaBhlif CMBICT» MOACKAa3bIBaer, 410 py, = 0,5 (ocransasie 50% ). Ma-
TEMaTUKHU I'OBOPAT, YTO ABa cobbiTus, «CHer uaér» u «CHera HeT», co-
CTaBJAIOT MOJHYI CHCTeMy. JTO 3HAYUT, YTO 00A3ATEJBHO CIYUYUTCHA
Kakoe-HUOYAL OZHO W3 STHX COOBITHH, W HPH 3TOM APYroe TOYHO He
npousonaér. CnoBo «00a3aTeJbHO» 03HAYAET, YTO BEPOSATHOCTH 3THX
ABYX cOOBITHI B cymMMe paBHa 1.
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Uudopmaumns n undpopmaumoHHbIE NPoLEecChl

Cymma BeposTHOCTel Bcex coBbITUIM, COCTaBMSAIOLMX MOMHYH CUCTEMY,
paeHa 1.

Insa «3UMHEro» ciay4as KOJHYECTBO HMH(MOPMAIMM IIPU HOJIyde-
HUH coobmenuii «Cuer naér» u «CHera HeT» OAMHAKOBOE, IIOTOMY UTO
UX BEPOATHOCTH OAMHAKOBHIE!

I, =1, =log, -0%= 1 6ur.

Heomnpenenénuocts, BeluucaenHas mno (popmyne Illennona, Taxsxe
paBHa 1 6ury:

1 1 1 1
H=p,-logy, —+p, -log, —=0,5-log, — +0,5-log, — =log, 2 =1 6ur.
P 2p1 2 2p2 205 20,5 2

IOns nera GyAeM cUMTATh BEPOSATHOCTh BHIMAJIEHUs CHEra pPaBHOM
p; = 0,0001. Torza BepoATHOCTE TOrO, YTO CHera HeT, paBHA P, =
=1-0,0001 = 0,9999. Coobmenusa «Crer ngért» u «CHera HeT» He-
CYT pa3Hoe KOJIUYECTBO UHMOPMAIIUN:
1 1

I =loge —— = 18,90 Gurn, I =10 ~—r— =0,00014 Girra,
1 =782 40001 ey 2 =082 49999

a HeoIpeAeI6HHOCTD (CpefHee KOJINYeCcTBO MHMOPMAIMK) paBHA

1 1
H =0,0001-log, —— +0,9999-log, —— ~0,0015 Gura.
% €2 50001 9 €2 59999 e

MBpI DONYYHIMA TO, YTO OKUAAJIUA: IUMON HEONpeAeEHHOCTbL B OT-
BeTe Ha Bompoc «Mnér snu ceituac cHer?» 3HaAYUTEeNLHO OoJsbIle, yeMm
geroM. MoOXKHO NpeAnonoXuTh (M 3TO AeWCTBHTEJNBLHO TAK), YTO He-
OIIpeleIEHHOCTE HAaubOJIBIIAA B TOM cliydae, KOrja BepPOATHOCTH BCeX
CcOOBITHI pPABHEI.

JleroMm aTa HeOHpeAeNEHHOCTbL OYEHL OJM3KA K HYJII0, T03TOMY
MOJKHO IMPEeAINOJIOKHATE (M 3TO TakKKe BEpHO), UTO OHA CTPEMHUTCH K
HYJIIO, €CJIH BEPOATHOCTE OAHOTO M3 ABYX COOBITHII CTPDEMHTCH K HYJIIO.

Ha pucyske 1.1 mocrpoeHa B3aBHUCHMOCTL BeJIHYHUHEI HEOIpeIe-
aéaHocTu H or BepoATHOCTH mepBoro cobeiTud p,. IIpu sToM BeposT-
HOCTb BTOPOT'O COOBITHSA OIpejessieTcd Kak p, = 1 — p;, Tak Kak OHH
COCTaBJIAIOT IOJHYIO cucTeMy. I'JIaBHEBIN BBEIBOJ BTOr0 IpUMeEpa TAKOB:




KonuyecTeo uHnpopmaummn

HeonpenenéHHocTb Hanbonbluas ans cnyyas, korga Bce cobbitus 0
paBHOBEPOATHbI.

H
1 i L]
0 0,5 1P
Puc. 1.1

1
ITpu aToM BepoATHOCTH Kaskgoro u3 N coObITHIT paBHa p=—, O~
aromy o ¢popmyae lllennona N

N
H=Y plog, l:i%-lc‘gz N =log, N.

i=1 P g

Orcrona cieayer, 4To:

lNpy paBHOBEPOATHbIX COOLITUAX HeonpeaenéHHOCTL coBnajaeT
C KONWYECTBOM WHAOPMaLIMK, BbIMUCIIEHHOWM NO hopmyne XapTnu. 0

Bonpocsl n 3agaxuusa

1. B uém 3aka04aeTcs HeonpeneJéHHOCTEL? 0
2. Kak cBszaHa HeolpeJenéHHOCTH ¢ WH(MOPMAIHeil, KOTOPYI0 MBI IOJy4a-
eM npu coobmeHnuu 06 OTAENIBLHEIX COOBITHAX?
3. Yro Takoe mosjHaA cucTeMa coOLITHIH?
4. YT0 MOKHO CKa3aTh O BEPOATHOCTAX COOBITHI, BXOAAIIUX B IOJHYIO CHC-
Temy?
5. B xaxkoM ciy4ae HeonpenenéHHOCTb Hanbonban?
6. B kakom ciyuyae HEONpPeAeJEHHOCTh CTPEMHUTCA K HYJII0?
7. B xakoMm cjy4ae HeOIpeAeNEéHHOCTh COBIAJAET ¢ KOJIMYeCTBOM MHpoOpMa-
UM, BEIYHCJIEHHLIM 110 (hopmyse Xaprau?




Nudopmauus n ntHPOpMaLMOHHDbIE NPOUECcChI

o 3apaun

1. A3 aspomopra KyxkoBo Mo:KHO yierers Ha camoserax Ty-154, AH-148,
Bounr-737. BepoataocTs moséra Ha camonére Ty-154 pasua 0,6; Beposr-
HOCTHL moJéra Ha DBowumnre-737 pasma 0,1. Yemy paBHa BepOATHOCTH
moséra Ha AH-1487

2. B xopobre 3 KpacHBIX Kapasjama ¥ 7 CHHHX. YeMy paBHa HeoIpe-
JeJIEHHOCTE IPH BbIOOpe HAyraj OZHOIO KapaHjamia u3 KOpoOKu?

3. Ha yaune Crpoureneit ua 20 nomoB 6 nepeBsaHHBIX, 8 clenaHbl U3 KHpP-
nuYya, a OCTaBIIMecs — U3 JKeJe300eTOHHBIX IauT. Yemy paBHA HeoIpe-
JeJIEHHOCTBL OTBeTa Ha Bompoc «Ha3 wero caenan gom Ne 16 Ha yaume
Crpoureneii»?

§ 2

Nepepa4ya AaHHbIX

CrxopocTs nepegaum JaHHBIX

0 CxopocTb nepegayu gaHHbIX — 3T0 KonuyecTeo 6utos (6aitos, KbanT
1 T. A.), KOTOpoe nepeaaéTca No kaHany CBA3W 3a eAMHULY BPEMEHU
(Hanpumep, 3a 1 c).

IlponyckHaa cmocoOHOCTH JIIOOOTO peaJlbHOrO KaHajla CBA3HU Orpa-
HMYeHa. JTO 3HAYHUT, YTO €CTh HEKOTOpasd HaWOOJbIIad BO3MOXKHAS
CKOPOCTH Ilepeflaud JAaHHBIX, KOTOPYIO NPHHIUIIHAJILHO HEBO3MOMKHO

IIPEBBICHTE.
OcHOBHaA eorHMULa ME3MepeHMA CKoOpocTl — SuTel B ceKyHAOY
(SnT/c, aHnrn. bps — bits per second). OnNA xXapaKTeprcTi K

SblCcTpOoOASHFCTEY KOLWMX KaHanos NMpPprMeHsSoT earHkFUbBl M3MepaeHkr A
c AecATHMUHBIMK MpPpHcTaBKamMik (a He OBECKWMUHBIMKM, Kak Mpu
HMaMepeHMI KoNMrydecTEa HMHPOoOPMaUrKl}i KMAoSKTel B cekyHay

(1 K&uMT/c = 1000 SHT/C), MerabmTel B CeKYHAOY

(1L MBuUT/c = 10° SMT/C) 1 MIraSTel B CeKyHOY

(1 FrSmT/c = 10° SMT/C);: MHOrOa MCrNoMb3yoT GaifiTel B ceKyHOY
(BaiT/c) 11 meraGaiiTel B cekyHAy (1 MSaAT/c = 10° SanT/c).

NudopmanuoHHblil 006€éM I HaHHBIX, IEepeJaHHBIX 110 KaHAJY 3a
BpeMA 1, BhIUHCHAeTcsa 1o (opmyse I = v+ t, rae v — CKOPOCTh Iiepe-
Jayu AaHHBIX. Hampumep, eciu CKOPOCThL Ilepefadyd JaHHBIX DaBHA
512 000 6uT/c, 3a 1 MEHYTY MOKHO nepefaTh (ailn o6bémom

512 000 6uTt/c - 60 c = 30 720 000 6uTtoe = 3 840 000 GanToB
= 3750 Kba#T.




Nepepaya faHHbIX

O6napyxenue ommboK

B peanbHBIX KaHajlaX CBA3H BCErja MPHCYTCTBYIOT IIOMEXH, MCKAa-
JKamolmue CUrHaN. B HEKOTODBHIX ciaydasx OMmMMUOKH JOIYyCTHMBI, HAa-
IIpyUMep, IPH OPOCIYIIMBAHMM paauonepenaum depes HMuaTepHET He-
0oJIbIIIOEe HCKaKeHHe 3BYyKa He MellaeT HOHMMAaTh peub. OpHaKo uyame
Bcero tpebyercsa obecrnedyuThs TOUHYIO Hepemady AaHHbIX. [asa storo B
IEePBYI0 Oo4Yepelb HYXKHO OIpeAeJuTh (DAKT BO3HHKHOBEHHSA OIIHOKH
H, eCJIH 3TO NPOU3O0IILIO, MepeaaTh 60K JaHHBIX el[é pas.

IIpepcraBeTe cebGe, 4YTO MOJydYeHA M[ENOYKA HYJEH H eTuHMHIL
1010101110, upuuém Bce OATHI He3aBUCHUMBI. B sTOM ciiydyae HeT ab-
COJIIOTHO HUKAKOU BO3MOYKHOCTH OIIPeAeUTh, BEPHO JIH IepeJaHa I1o-
caenoBaTenbHOCTh. IloaTOoMy HEOGXOJUMO BBOJHUTH H3GBITOYHOCTH B
nepegaBaeMoe coolIieHne (BKIKYATL B HErO <«JIUIIHHE» OHUTHI) TOJIBKO
JAJIA TOTO, 4TOOBI O0HAPYKHUTEL OIIHUOKY.

IIpocreitmnii BapuadT — no6aBuTh 1 6HT B KOHIE 6JIOKA HAaHHBIX,
KOTOpBI# OyzeTr paBeH 1, ecsim B OCHOBHOM COOOIIEHHMH HEUETHOE UHC-
JIO efuHHI, U paBeH 0 A cooOIEHHA € YETHLIM YWUCJIOM €JWHUIL.
ITOT HONOJHUTENbHBIA OUT HasbpIBaeTCA OMTOM YéTHOCTH. BuT uérHOC-
TH MCHOJb3yeTcd IIPH Iepegadye NaHHBIX B CETSIX, NPOBEPKAa YETHOCTH
JacTo peajJu3yeTCd annapaTtHo (C HOMOMIIBIO JIEKTPOHUKM).

Hanpumep, mycrs Tpebyercs mnepenaTh ABa 0uTa AaHHBIX. Boa-
MOXKHBEI Bcero 4 pasHbix coobmenus: 00, 01, 10 u 11. Ilepsoe u
4eTBEPTOE M3 HUX cojepsxar uérHoe uucio emuaun (0 u 2), smayur,
6ur uérHocTu Aus HuX pasBeH 0. Bo BTOpoM M TpeTheM cooOIIeHMAX
He4yéTHOe umcyao eamHun (1), mosromy Gur uérHocTH Oyaer pasen 1.
Taxum obpasom, coobmeHus ¢ goGaBIeHHBIM OHUTOM UYETHOCTH OYIYT
BBITJIAZIETH TAK:

000, 011, 101, 110.

IlepBrie ngBa 6OHMTa HeECYyT NOJE3HYI HWHMOPMALMIO, a TpPeTHH
(IOJUEPKHYTHIN) — BCIOMOTATENBHBIN, OH CHYXHUT TOJBKO AJd 00HA-
pyxeHua omubku. OOpaTMM BHHMaHWE, YTO KajKA0e M3 ITUX TPEX-
OUTHBIX COOBIIEHUN COAEPIKHUT YETHOE YUCIO eJHHHIIL.

ITogymaem, ckOJBKO OomUGOK MOMET OOHADYKUTH TAKOH MeToJ.
Ecau npu mepesmade HeBepHO HepefaH TOJBKO OAWH M3 OHUTOB, KOJHU-
YECTBO €IMHUI] B COOOIIEHNH CTAJI0 HEYETHBIM, 3TO M CIYKUT NPU3HA-
KoM omubku npu nepegade. OQHAKO MCIPABHATHL OMIMOKY HeJIb3d, IO-
TOMY YTO HEIIOHSATHO, B KAKOM HMMEHHO paspsjie OHA CJAYYHJIACE.

Ecnu ke usmenunoch aBa 6uTa, 4ETHOCTL He MeHSeTCH, W Takas
omubka He obHapy:uBaercsa. B HIUHHON Henouyke IMpuMeHeHUe Gura




Undpopmaumusa u uHPOPMALUOHHBIE NPOLECChbl

YETHOCTH NO3BOJIsAeT OOHApPY’KMBATh He4YETHOe uucyo omubor (1, 3,
5, ..), & OIMOKU B YETHOM KOJIMUECTBE PAa3pAJOB OCTAIOTCSA Heszame-
YeHHBIMH.

KoHTpons ¢ moMombio 6UTa YETHOCTH IIPUMEHAETCH AJaA HeboJb-
mux O6J0KOB JaHHEIX (4Yalle Bcero — JJsA KaskJIOro oriejbHoOro Gatita)
u Xopomo paboTraeT Torna, KOrja OTJeJIbHbIe OIIUOKH IIpU Ilepenade
He3aBUCHMBI OHA OT APYI'OM M BCTPEYAIOTCA PEKO.

s obHApYKeHuA HCKa)KeHWi B nmepepade ¢ailioB, Korjga MOKeT
cpas3y BOBHUKHYTHh MHOJKECTBO OIIMOOK, MCIOJB3YIOT APYTrOM METOx —
BBIUYMCIAAIOT KOHTPOJBHYIO CYMMY € @OMONIBIO KaKoi-HuOyIb
xomi-pyHKIUM (BcmoMHHTe MarTepuas ydyeOHuMkKa ana 10 kmacca).
Yame Bcero auas sroil meau npumensioTr aaroputrmbel CRC (amri.
Cyclic Redundancy Code — unukJIudecKuit u30LITOYHBEIN KOJ), a Tak-
ke Kpunrorpadpuueckune xsui-pyaxknuu MD5S, SHA-1 u gpyrue. Ecau
KOHTPOJIbHAA cyMMa 6Ji0Ka JaHHBIX, BBIYMCJIEHHAS NMPUEMHUKOM, He
COBIAZaeT ¢ KOHTPOJBHOM CYMMOM, 3aluCcaHHOM mepenalollei cTopo-
HOM, TO IPOMB0IILJIa OINIHOKA.

ITomexoycTOMYHUBEIE KOIBI

3HAYUTENBHO CJIOKHEe UCIPABUTH OMHUOKY cpady (6e3 mOBTOPHOM
mepefavyu), OJHAKO B HEKOTOPHIX CJIydYasX M 9Ty 3ajady yzAaércd pe-
muTh. [aa aroro Tpebyercs HACTOJBKO YBEJUYUTH HU30BITOUHOCTH
Koaa (1o6aBUTH «JIHINHME» OUTHI), YTO HeOGOJIBIIOE YUCIIO OIUUDOK BCE
PaBHO IMO3BOJAET JOCTATOYHO YBEPEHHO PACIO3HATH IlepefjaHHOe c000-
menue. Hanpumep, HecMoTpsi Ha IOMeXH B TeinedOHHOH JHUHHH,
00OBIYHO MBI JIETKO ITOHMMaeM cobeceHMKA. JTO 3HAYUT, UTO pedb 00-
JajaeT AOCTATOYHO OOJIBIIOI M30BITOUHOCTBIO, M 9TO IIO3BOJIAET HC-
NpPaBJIATE OIIMOKH «HA XOIY».

Ilycrs, Hanpumep, HYKHO mepegaTts oguH O6uT, 0 mam 1. Yrpoum
ero, no6aBHUB emé aBa O0uTa, COBHAagamIuX ¢ nepBbiM. Taxkum obpa-
30M, MOJIYYAIOTCHA ABA «IIPaBWJIbHBEIX» COOOLIeHUA:

000 u 111.

Teneps MOCMOTPHUM, UTO IOJYYUTCH, €CJIU IPH Iepegade OJHOTO
n3 6utoB coobmenus 000 mpousopér omubra U NPUEMHUK TOJYIHUT
ncraxkenHoe coobmenue 001. 3amMeTHM, UYTO OHO OTJIMYAETCH OAHUM
6mrom or 000 m gByMs GuTaMM OT BTOPOTO BO3MOXXHOI'O BapHaHTa —
111. 3mauyuT, cCKOpee BCero, NMPOM30IILIa OMUOKA B IOCIeZHEM OUTe ™
coobmenne Hy;HO HcnpaBuTh Ha 000. Eciun npuémauk noayuua 101,
MOKHO TOYHO CKas3aThb, UTO IIPOM30ILIa omubKa, OZHAKO IONBITKA HC-
NpaBHAThH €€ NMPUBEAET K HEBEPHOMY BapHaHTy, TaK Kak Oamxainras




Nepena4va naHHbIX

«IIpaBUJIbHaA» INocJaenoBaTenbHOCTs — 2T0 111. Takum obpaszom, Ta-
KO Kon o0Hapyxueaem opHy wuam ase omnbxu. Kpome Toro, on mo-
3BoJser ucnpaséums (!) ogHy ommbOKy, T. €. SABIAETCA IOMEXOYCTO-
YHUBEIM.

MomexoycToN4YMBLIN KOO — 3TO KO, KOTOPbLIN NO3BOMAET UCNPaBNAThL
OLWMGKM, €Crnn UX KONUYECTBO He NPEeBbILIAeT HEKOTOPOro YPOBHS.

Brime MBI haKTHYECKU NMPUMEHUJIM MOHATHE «PACCTOAHUA» MEK-
Ay AByMA KozaMu. B Teopum mepepadyu MHMOPMAIIMH 2TA BeJIHYMHA
Ha3bIBaeTCsA paccTOAHMeM XSMMHUHIra B YeCTh AMEPHKAHCKOIO MareMa-
Tuka P. XoMmMuura.

PaccrosiHue XaMMUHra — 3710 KONWYECTBO NO3NLUIA, B KOTOPLIX pasnuyakTcs
[ABa 3aKoAMpPOBaHHbIX CO0OLLEHUS OANHaKOBOW ANMWHBI.

Hamnpuwmep, paccroanue d mexay kogamu 001 u 100 passO
d(001, 100) = 2,

IIOTOMY 4YTO OHHM pasjHyaloTcAd B ABYX OuTax (aTH OMTHI IMOAUYEPKHY-
Thl). B nmpuBenéHHOM BBINIE IpPUMEpPEe PACCTOSHHE MEMKAY «IPABHIbL-
HBIMH» IIOCJIefiloBaTesibHOCTAMH (cr08amu) pasuo d(000, 111) = 3. Ta-
KOH KOJi M03BOJAEeT 00HADYIKUTEL OJHY WM [Be OMUOKM ¥ HCIPaBHTH
OHY OIIHUOKY.

B obmem ciyuae, ectd MHUHHMAJLHOE DACCTOSHHE MEXAY «IIpa-
BHJIBHBEIMH» CJIOBAMH paBHO d, MOKHO 00Hapyxuthb or 1 70 d— 1
OomuOOK, MOTOMY YTO IPH 3TOM MOJYYEHHBIH KO OyJeT OTJIHMYAThCH
OT BCeX JONYCTHMBIX BapuaHTOB. [lisa mcupasieHus r omunboOK Heob-
XOJAMMO, YTOOBI BBITIOJHAIOCH YCIOBUE

d=2r +1.

9TO 3HAYMT, UTO CJIOBO, B KOTOPOM CAEIAHO I OIIMOOK, JOJIKHO
ObITh OMKe K MCXONHOMY CJIOBY (M3 KOTOPOTO OHO MOJYUYEHO HCKa3e-
HHeM), 4eM K jJobomy apyromy.

Paccmorpum Gosee cioxubI npumep. IlyeTs HY)KHO mepenaBaTh
TPH HPOU3BOJIBHBIX OHTa, 00ecredynB 0DHADYIKEHHE ABYX JIIOOBIX OIIIHN-
0OK M mMcopaBjeHUE OfHOU omubKM. B 3TOM cayuae MOKHO HCIIOJIB30-

&




Nudopmauus n unpopmMmauuoOHHbIE NPoLecchl

BaTh, HAIPAMEpP, TAKOM KOJ C TPeMs KOHTDPOJBHBIMU OmTaMH (OHH
MOAYEPKHYTHI):

000 000 100 101
001111 101 010
010011 110110
011 100 111 001

Paccroanue XoMMHHTIa MeK/AY JIOOBIMU IBYMs CIOBaAaMHU B Tabiume He
MeHee 3, MO3TOMY KOJ 00HAPY;KHBaeT JBe OIMMOKU U IIO3BOJIAET HC-
NpaBUThL OJHY. KaK sKe BEIYUCAUTH OIIUGOUHEINA 6HUT?

IIpeanonoxum, urto ObLIO moJydeHO Kogosoe cioso 011011.
OnpefenuB paccTOAHHE XOMMHHIa IO KajJOT0 H3 <«IPaBUJIbHBIX»
¢cJI0B, HAXOAUM eauHCcTBeHHOe cjoBo 010011, paccTrogaHMe 10 KOTOPOTO
paBHo 1 (paccTosiHMs A0 OCTAJLHBIX CJIOB OoJblre). 3HAYHUT, CKOpee
BCEro, 3TO CJOBO H GBIJIO MepefaHo, HO MCKa3HJIOCh U3-3a IIOMEX.

Ha npaxTuke HUCHONB3YIOT HECKONBKO 00Jiee CHIOKHBIE KOJABI, KO-
TOpBIE HA3BIBAIOTCA Kogamu XsMmuHra. B HMUX WHQOPMAIUOHHBIE U
KOHTPOJIbHBIe OUTHI NepeMenIanbl, ¥ 3a CUET BTOTO MOKHO cpasy, Oes
nepebopa, onpeneaUTs> HOMED OMTa, B KOTOPOM IIPOM3OILIa OIIMOKa.
Haubosiee u3BecTeH CeMMOUTHBINA KO, B KOTOpoM 4 6uTa — 9TO JaH-
Hble, a 3 OmTa — KOHTpOJIbHBIe. B HéM MHHUMAJIBLHOE PACCTOAHHE
MeKJy CJI0BaAMH paBHO 3, IO3TOMY OH IO3BOJAET OOHADYKHUTH [Be
OomMUOKHM ¥ UCIIPABUTHL OJHY.

Bonpocsbl u 3agaHua

1. B KakuX eIUHUIAX U3MEDAIOT CKOPOCTH IepeJadu JaHHBIX ?

2. ITouemy A aroboro KaHajia CBASH CKOPOCTH Iepeladd JAaHHBIX OrpaHM-
yeHa?

3. Kak Bblunciaserca WHGOPMAIMOHHBIA O0BEM JAaHHBIX, KOTOPBIM MOXXHO
IepenaTh 3a HEKOTOpoe BpeMA?

4. B Kakux ciydasx IpM Iepejade JaHHBIX AONYCTHUMbl HEe3HAYUTEJIbHBIE
omubru?

5. Uro Takoe u3OuITOYHOCTH coobmeHus? [lif 4ero eé MOXKHO HMCIIOJIB30-
Barh? IlpuBeguTe NpUMeps.

6. Kak moMexu BJMAIOT Ha Iepejady JaHHBIX?

7. Yro rakoe 6uT yérHocTH? B KaKMX ciaydasx ¢ IOMOIIBIO OMTA YETHOCTH
MOKHO 06HApPYKUTh OIIHOKY, & B KAKHX — HeJabaddA?

8. MosKHO M MCIPABUTH OIIMOKY, OOHADY’KUB HeBepHOe 3HadeHUWe OGuTa
YETHOCTH?

9, JI1a 9ero MCIOTb3yeTCA METOJ BBIYUCJIEHUA KOHTDPOJIBHON CyMMBI?




Mepepava paHHbIX

10.

11.

Kaxoii K01 HA3BIBAIOT NOMEX0VCTOHYMBLIM?
KakoBo A0MXHO BbITh paccTosHNe X3MMUHIa Mexay ABYMS

nwbeiMu kogamu, 4Tobbl MOXHO 6bI10 MCNpaBuTb 2 OWKNBKK?

12.

13.

Kak wncmpasnsgercsa omuOKa NPH HCIOJB30BAHMH IIOMEXOYCTOHYMBOrO
Kogma?

Cronbro omubox o6HApy:kuBaeT T-6MTHBEIN Koj XSMMMHra, OMHCAHHBIH
B KOHIle naparpada, ¥ CKOJBKO OIIUGOK OH IO3BOJIAET UCIPABUATE?

IToaroroBsTe coobmenue

a) «Anropurmel CRC»
6) «Koxpr XemMmunra»

3apaum

1.

2.

3.

4

Yepes coenunrenue co ckopocreio 128 000 6ut/c mepeaator daiin pasme-
pom 625 Koaiir. Onpegenure BpeMsa nepepaun (aiiia B ceKyHIAX.
Ilepenaua daiina yepes coepuHerue co cKopocThio 512 000 6ur/c sanana
1 munytry. Onpenenure pasmep daiina B Kunobaiirax.

CropocTs nepenaun ganasix pasaa 64 000 6ur/c. CKOIbKO BpeMeHH 3aii-
MéT nepenaua gaitna o6sémom 375 KbaiiT mo sTomy kamamy?

. ¥ Bacu ectp socryn k¥ MHTEepHETY 1O BBICOKOCKOPOCTHOMY OZHOCTODOH-

HEMY PaJuOKaHaNy, obecneuynBaromeMy CKOPOCTh MOJYYeHUS UM WHMOD-
vanuu 256 000 6ur/c. ¥ Iletn et cxopocTHOro goctyna k MHTepHery,
HO ecTh BO3MOJKHOCTBL IOJYy4aTh HH(MOPMaAIHIO 0T Bacu mo HU3KOCKOPOC-
THOMY Tene(OHHOMY KaHAIy co cpefHeil ckopocteio 32 768 6ur/c. Ilers
morosopuiica c¢ Baceif, 4yro ToT OyZeT ckKauuBaTh 8 HEro HaHHEIE
o6sémom 5 MGaiiT MO BBHICOKOCKODOCTHOMY KAaHAIY M PETPAHCJIMPOBATH
ux Ilere mo HusKocKopocTHOMY KaHany. Komneiorep Bacu mosxer HauaTh
PeTpPaHC/AANUI0 NAHHBIX HE paHbIIe, YeM MM OyAyT I[OJYJYeHBI IepBhIe
375 Kba#T arux janHbix. KakoB MUHMMANIBHO BO3MOMKHBIN IIPOMEKYTOK
BpeMeHHM (B CEeKYH/aX) ¢ MOMEHTA Hauajla CKauuBaHWA Baceil maHHBIX X0
moJyiHOro uX noayuenus Ilereir?

OnpejenuTe MaKCHMAaJbHBIA pasmep (aiima B KumobaiiTax, KOTODBIH MO-
seT GbITh nepesan 3a 8 MuHYT co ckopoctsio 32 000 6uT/c.

. Cronbko cexyHp norpebyercs, urobsl nepegars 400 cTpaHuUI] TeKera, Co-

crosimiero u3d 30 cTpok mo 60 CHMBOJIOB KaskJas 10 JIMHUK CO CKOPOCTLIO
128 000 6uT/c, mpu YCAOBUM 4TO KAXKABIH CHMBOJ Kogupyercs 1 Gaii-
TOoM?

Ilepenaua TexcroBoro daiina mo KaHANY CBASK €O CKOPOCTHIO
128 000 6ur/c 3amana 1,5 mun. Onpeaenure, CKOJIBKO CTPAHMIL cozep-
JKaJl IepeJaHHbIH TEeKCT, €CJIM HM3BeCTHO, 4YTO OH OBLI TIpe/CTABJIEH B
16-6urnoit koguposke UNICODE, a mHa opmoii crpanmnme — 400 cumso-
JIOB.

A

&




Uudpopmauna n unpopmMmaumnoHHbIe Npoueccsl

8. Ilepenaua Texcrosoro (aiina uepea coeguHeHHe co ckopocrbio 64 000
6ut/c sansana 10 c. OnpegesnnTe, CKOJIBKO CTPAHMI[ COJEPXKaJl Mepe/laH-
HBIHl TEKCT, eCJIM M3BECTHO, YTO OH ObLA mpeacTaBieH B 16-6uTHOIH KO-
auposke UNICODE u Ha xamjgoit crpaanne — 400 cuMBOJIOB.

9. CkoaBKO ceKyHJ noTpebyercs, YTOObI IepeaTh IBETHOE PACTPOBOE HM30-
Opaskenue pasmepom 1280 x 800 nukceneil II0 JUHHUM CO CKOPOCTBIO
256 000 6uT/c mpW YCIOBHH, YTO IBET KaXKJOI0 IMHUKCEJIs KOAUPYyeTcsa
24 duramu?

10. Croapko cekyHa norpebyercs, 4robsl nepejaTh IBETHOE PACTPOBOE M30-

6paskenue pasmepom 1000 x 800 mmkceseil mo JHHMH €O CKOPOCTBIO
128 000 6uT/c mpu YCJIOBHUM, YTO IBET KaXJOT0 IHMKCENIA KOJHUPYeTcsd

24 6utamu?
11. Yepes HeKOTOpHIHI KAaHAN CBA3W 3a 2 MUHYTHI ObLI mepejan daiia, pas-
mep koroporo — 3750 Kb6aitr. Onpenenure MHUHUMAJIBHYIO CKOPOCTE,

NpH KOTOPOM Takas lepejada BOSMOMKHA.

12%, Mozem, nepegaiomuii uadopManuio co ckopoctsio 256 000 6ur/c, nepe-
nan daiia ¢ Hec:KaToH cTepeodOHMUECKOil MY3BIKOH 38 2 MUHYTHI 45 ce-
kyHA. Haligure paspagHOCTh KOAMPOBAHUSA 9TOM MYSBIKH, €C/IM M3BECT-
HO, 4TO eé IPOJOJIKUTENIHHOCTE COCTaBuaa 1 MUHYTY U OOU(PPOBKA IIPO-
ussoxuaace ¢ gacroroi 22 000 I'n.

13. Haitgure paccrosaue mexay kogamu 11101 m 10110, YUIX n YAIY.

14, HajijuTre BCe NATH3HAYHBIE ABOMYHBLIE KOALI, PACCTOSHHE OT KOTOPBIX
g0 xoma 11101 passo 1. CKOJBKO Bcero MoxkeT ObITh TAKMX CJIOB JUIA
n-6utHOro Koxa?

Jl;is mepefiady BOCHMEPHUHBIX UMCeJ UCIOIb3YeTCH MOMEeX0yCTOHIMBBII
ImecTHGUTHBIN KO, MPHUBEASHHBIN B Texcre maparpada. Packomupyiite
coofbIieHne, UCIIPABUB OLITHOKHA:

001 101 011 011 011 101 110 101 101 011

15
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CxxaTtue faHHbIX

OcHOBHBIE OHATHS

IIna Toro urToGbBl COKOHOMHTH MECTO HA BHEIIHUX HOCHTEJAX
(>KEcTKMX AUCKAX, (PISII-AUCKAX) U YCKOPHUTH Iepefadyy NAHHBIX IO
KOMIIBIOTEDHBIM CEeTAM, HY}KHO COKATh AaHHBIE — YMEHBIIUTH WH(OD-
MAIMOHHBIA 00BEM, COKPATHThH AJHMHY ABOMYHOIO KOAa. ITO MOYKHO
cHeslaTh, YCTPAHUB M30BITOYHOCTH UCIIOJIb30BAHHOTO KOJa.




CxarTue paHHbIX

Hanpumep, nycTs TekcToBblM daitn o6bémom 10 KbaiiT cogepxut
BCEro 4YeThIpeX pAa3JIMYHBIX CHMBOJA: JIATHHCKHEe OYKBBI «A», «B»,
«C» u mpoGen. Bel 3HaeTe, 4TO A KOAMPOBAHUSA OAHOTO M3 YETHIPEX
BO3BMOJKHBIX BapHaHTOB JOCTATOYHO 2 OMTOB, IIOITOMY HCIIOJIbL30BATH
Ui ero mepefadu oObIuHOE 8-0MTHOE KOAMPOBAHHE CHMBOJIOB HEBEHI-
rogHo. MoXHO IIPUCBOMUTEH KaXKAOMY U3 YETHIPDEX CHUMBOJIOB JABYXOHT-
HbIE KOJABI, HAIPDUMED, TaK:

A—00, B—01, C— 10, unpobenr — 11.

Torpa mnocnexoBatensHOCTh <«ABA CABABA», 3zaHuMalomas
10 GaiiroB B ogHOGAMTHON KOAMPOBKE, MOMeT OBITEL ITpeCTaBIeHa KaK
nenouka ua 20 6uTOB:

00010011100001000100

Takum oOpasoM, HaM yZajJoCh YMEHLIIUTH HHGOPMAIMOHHBIMI
00BéM TexcTa B 4 pasa, M nmepejgaBaThca OH Oyaer B 4 pasa GmicTpee.
OnHako HEOHATHO, KAK PACKOAMPOBATH 9TO COOGIIEHME, BeAhb IIOJY-
JaTesib He 3HAET, KaKOH Koj ObLI MCIOJL30BaH. BBIXOJ COCTOHT B
TOM, 4TOOBI BKJIIOUUTH B COOOIIeHME CIyKeOHyI0 WHGOPDMAIMI0 — 3a-
TOJIOBOK, B KOTOPOM KasKJAoMy koay Oymer comoctasien ASCII-xon
CHMBOJIA. YCJIOBUMCH, YTO NEePBLIH OANWT 3arojIOBKA — 3TO KOJHUUYECT-
BO HCHOJB3yeMBIX CHMBOJOB N, a cuegyiomume N 06aiiToB — 23TO
ASCII-koBbI 9THX CHMBOJIOB. B IaHHOM ciiyuae 3aroJIOBOK 3aHMMAET
5 6aliTOB M BHITVIAAHT TaK:

00000100, | 01000001, | 01000010, | 01000011, | 00100000, |
4cumeona A (xox65) B(kox66) C(xon67) mnpoben (xox 32)

@aiin, sanumaromuit 10 K6aiir B 8-0uTHON KOAMPOBKE, COAEPIKUT
10 240 cumBosoB. B caxaToM Buje KaX<AbIH CHMBOJ KOXUDYETCH JABY-
Ms OuTamMu, KpoMe TOro, ecTh 5H-GaliTHBINA 3aronoBox. IlosTomy coxa-
TBEIH (haiin GyzeT uMeTh 06bEM

5 + 10240 - 2/8 6aittoB = 2565 GaiiToB.

KoadtbpuumeHT ckaTa — 3T0 OTHOLUEHWE PasMEepoB WCXOAHOTO WM CXKAaToro
thannos.




Undopmauusa n tHPOpMaLNOHHBIE NPOLLECChbl

B mamHOM ciyuae yAajoch cKaTh ¢aisa mouru B 4 pasa, Koaddu-
IUEHT CXKATHA PaBeH

k =10 240/2565 ~ 4.

Eciu npuHMMAONIas CTOPOHA «3HaeT» (opmar daitna (3aroso-
BOK + 3aKOAMPOBAHHBLIE NAHHBLIE), OHA CMOYKET BOCCTAHOBHUTBL B TOY-
HOCTH ero MUcXoxHbI Buj. Takoe cxxaTue HA3BIBAIOT cicamuem 6e3 no-
mepb. OHO UCIIONIB3YyeTCA AJNA YIaKOBKH TEKCTOB, IPOrPaMM, AaHHBIX,
KOTOpBIE HH B KOEM cJiy4dae HeJlb3A MCKaKaTh.

CxaTue 6e3 noTepb — 3TO TaKoe yMeHblueHue o6bEéMa 3aKoAMPOBAHHbIX
[aHHbIX, NPU KOTOPOM MOXHO BOCCTAHOBWUTL MX WCXOAHbIN BUA U3 KOAa
6e3 NCKaXeHUN.

3a cuér yero ymanoch c:xkarb (aitn? Tompko 3a CY4€T TOro, 4UTO
B daiiie 6bLIa HEKOTOpPAs 3aKOHOMEPHOCTh, U30BITOYHOCTE — HCIIOJb-
30BaJINCh TOJIBKO 4 CHMBOJIA BMECTO IIOJIHOTO Habopa.

Anropurm RLE

IIpu coxaTuu AAHHBIX, B KOTOPBIX €CTh LENOYKH OAMHAKOBBIX KO-
JIOB, MOKHO IIPAMEHSATH IIé OAMH IPOCTOM AJITOPUTM, KOTODBINA Ha3bl-
BAETCS KOAMPOBAHMEM IeI0UeK OJMHAKOBBIX CHMBOJIOB (aHTIL. RLE —
Run Length Encoding). Ilpeacrasum cebe ¢aiiy, B KOTOPOM 3alMCaHBI
cuauana 100 pycckux 6yks «A», a morom — 100 Gyks «B»:

1 100 101 200
[ AR oA, | BB swsnswammmsebB |

ITpu ucnons3opanuu anropurma RLE cHavasa 3amuChIBAETCH KOJM-
4eCTBO MOBTOPEHUII IIEPBOrO CHMBOJIA, 3aT€M — CaM IIepPBbliA CHMBOJI, 3a-
TeM — KOJIMYECTEO IIOBTOPEHUI BTOPOrO CMMBOJIA, 3aT€M — BTOPOM CHM-
BOJ M T. 4. B ZaHHOM ciyuae Bech 3aKOAMPOBAaHHBIN (haiin 3aHWMAaer
4 faiira:

(01100100, | 11000000, [ 01100100, [ 11000001, |
100 A(xox192) 100  B(xox193)

TakuM o0pasoM, MelI coxanu (aitr B 50 pas 3a c4ér TOro, 4TO B HEM
CHOBA 6BbLIA U30bLMOYHOCMS — TETNOYKH OAMHAKOBBIX CHMBOJOB. ITO




Cxartue paHHbIX

cacamue 0e3 nomepwb, IOTOMY 4YTO, 3HAA AJTOPHUTM YHIAKOBKM, MCXOZ-
Hbl€ JaHHBIE MOXXHO TOYHO BOCCTAHOBHUTH M3 KOZA.

OueBuaHO, 4TO TaKoO# moaxon GyAeT TPHBOAHUTHL K yeenuieHuo
(B 2 pasa) o6seMa JaHHBEIX B TOM ciyuae, Korza B (ailie HeT cocei-
HUX OJMHAKOBBIX CHMBOJIOB. UYTOOH! yaydmuTh pesyabTarsl RLE-ro-
AUPOBaHMA AajKe B 9TOM HaMXYyAIIEeM cjydae, aJrOPUTM MOAU(DUIM-
POBAJIU CJHEAYIOIMHUM 00pasoM. YnaxkoBaHHAA IOCIEAOBATEILHOCTL CO-
AEPHUT yOpaBisiomue GaiTeI, 3a KaXIBIM YIPABIAOIIAM OaiiToM
cilenyeTr ONWH HMJIA HECKOJNbKO 0aiiToB AaHHBIX. Ecam crapmmii 6mT
ynpasisionero 6afita paBeH 1, TO CaeAYOIIMHA 3a YIPaBIAIOIIAM
GaiiT JaHHBEIX IPU PACIAaKOBKe HY>KHO MOBTOPHUTH CTOJBKO Pas, CKOJIb-
KO 3ammMcaHO B OocTaBlIMXca 7 6urax ynpasasAmomero Oaiita. Ecoau ixe
crapmuii 6uT ynpasisaiomero 6aiita pasen 0, TO HAJO B3ATH HECKOIb-
KO cieAyiomux 6aiiToB naHHBIX 6e3 usMeHeHUA. CKOJIBKO MMEHHO —
3amucaHo B ocraBmMXcs 7 OuTax ynpasiasiomero Gaira. Hanmpumep,
yupasnaomuii 6aiit 10000111, roBopuT 0 TOM, UTO CIEAYIOIIHNA 3a
HuM GaiiT Hajo MOBTOPUTH 7 pas, a yIpaBIAKMKH GaiT 00000100, —
O TOM, 4YTO cJjeaymoinue 3a HEUM 4 06aiiTa HajJ0 B3ATH 03 M3MEeHEeHWIl.
Hanmpumep, nocienoBaTeIbHOCTH

10001111, | 11000000, | 00000010, | 11000001, | 11000010, |
nosTop 15 A (xopx 192) 2 B (xox 193) B (xox 194)

pacnakoBeiBaeTcs B 17 cumBosos: AAAAAAAAAAAAAAABB.

Anropurm RLE ycrnemno Mcmoib3oBajCA AJA CKATHAA PHUCYHKOB,
B KOTODPBIX OOJibIIMe 0OJACTH 3aKpalleHbl OZHHM I[BETOM, M HEKOTO-
PBIX 3BYKOBBIX AaHHBIX. Ceifyac BMeCTO Hero NMpuUMeHAIOT Gojiee CO-
BepIIeHHBIE, HO Gojiee ciokHBIE MeToAbl. OJMH M3 HUX (anmropuT™m
Xa@pdmana) Mbr paccMoTpum ganee. AsroputM RLE HCIIOJIb3yeTcH,
HaIpuMep, Ha OAHOM M3 HTAlOB KOAMPOBAHUA PHUCYHKOB B (hopmare
JPEG. BoamoskHOCTB ucnons3oBagus RLE-c)kaTHs ecTs TakKe B thop-
mate BMP (a5 pucynkos ¢ naxurpoit 16 uau 256 nseros).

IIpedurcabie KO

Benomante asbyky Mopse, B KOTOPO# AJisi YMEHBINEHUS MIHHBI
COOOIIeHUsT MCIOJIb3YeTCs HEePpaBHOMEDHBIM KOJ — dYacTo  BeTpeda-
omueca Oyksel (A, E, M, H, T) KoaupyioTca KOPOTKUMH nocJiegoBa-
TEJPHOCTAMM, & PEeAKO BCTpedallqueca — Oosee AAMHHBIMKU. Taxoii
KOZ MOJKHO NPEJCTaBHTh B BUJle CTPYKTYPHI, KOTOPAA HA3LIBAETCS Jie-
PeBOM (BCIIOMHHTE IepeBO KATAaJIOroOB).




Uudopmaumusa n uHGopMaLNOHHbIE NPOoLecChl

Kopess

Ha pucyske 1.2 moxasaHO HeIoJIHOe AepeBO Koxa Mopse, mocTpo-
eHHOEe TOJBKO JIS CHMBOJIOB, KOABI KOTOPBIX COCTOAT H3 OJHOTO H
ABYX 3HaKOB (Touex m Tupe). [lepeBo cocrouT H3 yaaoB (6onbimas
yépHAsA TOYKA M KPY’KKH C CUMBOJAMHU al(paBUTa) U COEAMHAIOIIUX UX
HaTIPABJEHHBIX pEéGep, CTPeJKH YKasblBAalOT HalpaBieHUe ABHIKEeHU.
Bepxuuil ysen (B KOTODBIA He BXOAWUT HU OJHA CTPeJIKA) HA3BIBAeTCH
KOpHeM JepeBa. VI3 KOpHA M U3 BCEX IPOMEKYTOUHBIX y3JI0B (Kpome
KOHEUHBIX y3JIOB — JIMCThEB) BBIXOJAT JBe CTPEJKH, JieBas IoMedeHa
TOYKOH, a mpaBasg — B3HAKOM «Tupe». YUTOOBI HAWTH KOJA CHMBOJIA,
HYIKHO IIPDOMTH IO CTPEJIKaM OT KOPHs JepeBa K HYXKHOMY y3Jy, BBIIIA-
chIBas METKH CTDeJIOK, 10 KOTOpPHIM MbI mepexoxaum. B nepese Her
IHUKJIOB (3aMKHYTBIX IyTeil), IO3TOMY KOJOBOE CJIOBO VIS KAaMKAOrO
CHMBOJIA ONpefeaseTca eNWHCTBeHHBIM obpasoMm. Ilo aTomy JnepeBy
MOJKHO IOCTPOHUTE TAKHE KOJOBbIE CJIOBA:

1 DRORNGE - B Ul e o e o | Ik e

DTo HepaBHOMEPHBIIl KOJ, B HEM CHMBOJIBI UMEIOT KOJbI pasHo#
nnuabl. [Ipu aToM BCerga BOSHUKaeT IpobjemMa pasfesieHus IOocIeno-
BaTeJbHOCTH HAa OT[eJbHBIE KOJOBhIe cioBa. B Koze Mopse oHa peire-
HAa C MOMONIBI0O CHMBOJIA-pasdfieiuTens — maya3bl. OgHAKO MOXKHO He
BBOAMUTHL JOMOJHUTEJNBHBIA CHUMBOJI, €CJH BBINOJHAETCA YCJIOBHE
dano: HU ONHO M3 KOMOBBIX CJIOB He SABJIAETCA HAYaJIOM JPYroro Ko-
JAOBOTO CJIOBA. DTO MO3BOJIAET OJHO3HAYHO PACKOAMPOBATEL COOOIIEeHME
B peaJilbHOM BPeMEeHH, II0 Mepe IOJyYeHus OUYePeAHbIX CHMMBOJIOB.

MpedUKCHLIA KOa — 3TO KO/, B KOTOPOM HW OAHO KOAO0BOE Cnoso
He ABNSETCA HayanoMm Apyroro KoAoBoro criosa (ycnosue ®aHo).

Iisi MCIIOAB30BAHUSA ATOH HJAEU B KOMIBbIOTeDHOH oOpaboTke HAaH-
HBIX HY)XHO ObLIIO paspaboTaThk AJTrOPUTM IMOCTPOEHUA npehuKCHOrO




Cxarune naHHbIX

Koja. Bnepsrie aTy 3ajauy pelmIusu, He3aBUCHMO APYT OT APYra, ame-
PHKaHCKHe MaTeMaTHKN U uHKeHepsl Kiaox Illerron u PobGepr ®ano
(xox Illemnona—®ano). OHUM HCIOIB30BAIHA UIOLLIMOYLHOCTLD coob1e-
HU#, COCTOANIYIO B TOM, YTO CHMBOJLI B TEKCTe MMEIOT PasHBIe YaCTO-
THI BCTPeYaeMoCTH. B aToM ciydyae jus mOCTpOeHHMS KoZa HYMKHO UM~
TaTh AaHHBIE HCXOAHOrO (daiiia ABa pasa: Ha IEPBOM IIPOXOJe Ompese-
JSeTCA JacToTa BCTPEYAaeMOCTH KaXKJOTO0 CHMBOJIA, 3aT€M CTPOMUTCSH
KOJ ¢ y4éTOM OTHUX JaHHBIX, U HA BTOPOM IIPOXOZE CHMBOJIBI TEKCTA
3aMeHSAIOTCS HA UX KOMBL.

ITycTs, HanpUMep, TEKCT COCTOUT TONBLKO U3 6yKB «O», «E», «Ho»,
«T» u npobBena. M3BeCTHO, CKOJBLKO Pa3 OHU BCTPETHIMCH B TEKCTE:
npobex — 179, 0 — 89, E — 72, H — 53 u T — 50 pas. [lenum cum-
BOJIBI Ha 2 IPYINEI TaK, 4YTOGLI 06Iiee KOJHUYECTBO HANJEHHBIX B TEK-
CTe CHMBOJIOB IePBON IPYNIsl GLIJIO IPUMEPHO PABHO obmemy xKoam-
9ecTBY CHMBOJIOB BTOPO# rpynmnel. B Hamem ciyuae myummit Bapu-
aHT — 9T0 00beAMHUTH TpobGesn u G6ykey T B mepByio rpymmy (cymma
179 + 50 = 229), a ocragbHBIE CHMBOJIBI — BO BTOPYIO (CymMMa
89 + 72 4+ 53 = 214).

CumBosbl mepBoit rpynmsl GyAyT UMeTh KOABI, HAYMHAIOIIUECH
¢ 0, a ocraneaele — c 1. B mepsoit rpynme Bcero gsa cHMBOJIA, y on-
HOro M3 HHUX, HampuMmep y npobesna, Bropas mudpa koxa Oymer 0
(u monueli kox 00), a y Broporo — 1 (xox 6yxssr T — 01) .

Bo BTOpO#l rpynne Tpu cumBoOJa, IOTOMY IpoAOJIIKaeM JejIeHHe
Ha JBe I'DYNIbl, IPUMEPHO PaBHbIE IO KOJHWUYECTBY CHMBOJIOB B TEK-
cre. B nepsyio BeienseM oaHy GyKBY, KOTOpas uaime BCEero BCTpeUa-
erca — aro 6ykBa O (eé xox Gyzer 10), a Bo Bropyio — 6ykBbl E u H
(orM monyuaror xozer 110 u 111). Koga IITennona—®aHo, MOCTPOEH-
HBIN JIJIs1 9TOT'O ClIyYas, MOMKHO HAPDUCOBATH B BHE nepesa (puc. 1.3).

CuMBOJ L Ha 3TO# cxeMe 06o3HAYAET npobeJr.

Kopens
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Jlerko mpoBepUTh, YTO AJA JTOIO KOJA BBINOJHAETCA YCJIOBHE
®ano. DTO MOKHO Cpasy OIpPeJeNHuTh 10 IOCTPOEHHOMY ZepeBy. B HéM
BCE CHMBOJIBI DPACHOJATAIOTCA B JIHCTHAX, & He B INPOMEKYTOYHBIX
y3iax. 9TO 3HAYHUT, UTO «IIO IIyTH» OT KOPHSA JepeBa 0 J060ro cum-
BOJIA HUKAKHUX APYIMX CHMBOJIOB B IPOMEMKYTOUYHBIX y3Jiax He BCTpe-
yaerca (cpaBHHTE ¢ AepeBoM Koja Mopae).

JIlns pacKOAMPOBAHUSA OYEPEJHOr0 CHMBOJIA IOCJIENOBATEIbHOCTH
MBI IIPOCTO CIyCKaeMcCd OT KODHS JepeBa, BhIOHMpasi JIeBYIO BETKY,
ecsan odepenHoit 6uTr — 0, u mpasyio, ecau aTor 6uT pasen 1. Iloias
IO JTUCTa JepeBa, MBI OIpejesaeM CHMBOJI, a 3aTéM CHOBA HaYHHaeM C
KOpDHSI JepeBa, 4TOOBI DPACKOAMPOBATH CJEAYIOIIMA CHUMBOJ, H T. A.
Hanpumep, nyCcTh MOJIy4deHa IIOCJIe/I0OBATEIbHOCTE

01100110001101111001.
Pesyabrar ee packopupoBasusa — «TOTO EHOT».

Anropurm Xadgdmana

BBLIO I0KAa3aHO, YTO B HEKOTOPBIX CAyYadAXx KO-
nuposanmue I[llemHoHa—PaHO AaeT HEONTHMAJIbHOE
pellleHre, ¥ MOYKHO IOCTPOMTH KOJ, KOTOPBLH elmé
fonbIe YMEHBIIUT AJUHY KOAOBO! II0C/IeZ0BaTe b
moctu. Hampumep, B npejbiAyineM npumepe (Kox
Illennona—®ano) npoben u Oyksa «T» uMelOT
KOIBI OZMHAKOBOH nnuHBI, XoTsaA OykBa «T» BeTpe-
gaercd B 3,5 pasa peke npobena. Yepes HECKOJIBKO

o ner JeBupx Xabdman, yuenux Pano, paspaboran
Jaeux Xaddmans HOBBIH aJrOpPHUTM KOAMPOBAHHA M JIOKasal e€ro
(1925-1999) ONTHMAJBHOCTE.

ITocrpoum rox Xaddmana A TOro e caMOro nmpuMepa. Craua-

JIa OTCOPTHPYeM GYKBBI IO YBEJIWUEHUIO 4aCTOThl BCTPEYaeMOCTH:

| mso || m:53 || E: 72 || 0:89 || L:179

3arem Gepém aBe camble IepBbie OYKBBI, OHU CTAHOBATCH JIMCTHA-
MH JepeBa, a B y3eJ, C KOTOPBIM OHH CBA3aHBI, 3alIMChIBAeM CyMMY HX

qacToT:
103

0

E: 72 0: 89 L3179




CxaTtue aaHHbIX

TaxuM o6pasoM, OYKBBEI, KOTOPbIE BCTPEYAlOTCH peike BCEro, IOoJy-
YMIM caMbiii JIUHHBIN Kox. CHoBa copTHpyeM GYKBBI II0 BO3PACTAHMIO
4acToThl, HO 4JdA OyKB «T» m «H» Mcmonb3yeTca MxX cyMMapHas 4acToTa:

103
IToBTOpsieM Ty ke mpoueaypy Aad O0yks «E» u «O», 4acToTeI KO-
TOPBEIX OKA3aJUCh MHUHHUMAJLHBIMH, U COPTHPYEM II0 BO3PACTAHHIO

o &b

Teneps 00beAUHAEM V3Ke He OTAeJbHEIe OYKBEI, a Iapbl, 1 CHOBA

COPTHPYEM:
4

Ha nmocsnenneMm mare ocraércsa o0beJHHUTEL CUMBOJ «Ipobeii» ¢ ge-
PEeBOM, KOTOpPOe IIOCTPOEHO IJIfA OCTAJBHBIX CHMBOJIOB. ¥ KamIoi
CTPEeJIKHM, UAYINEeH BIEBO OT KAKOro-To y3ja, craBum kox 0, a y xak-
IO cTpeJKH, uayuieil Bupaso — kozx 1 (puc. 1.4).

E: 72 0: 89 it 179

L:179

L1179 26




Undpopmauma nu nundopmMmauuoHHbIE NPoLecChl

Ilo asromy gmepeBy, choyckasich OT KOPHSA K JIHCThAM-CAMBOJIAaM,
nosyuyaem Koxabl Xaddmana, obecneduBaiomue ONTHMAIBHOE CIKATHE
C YY€TOM YacCTOTHI BCTPEYAEMOCTH CHMBOJIOB:

s——0,T—100,0—111,E — 110, H — 101.

Jlerko DpPOBEPHUTH, YTO ITOT KOJ TAKIKE YAOBJETBOPAET YCIOBUIO
dano.

CpaBHuM 2(d(HEeKTUBHOCTE PACCMOTPEHHBIX BhINIEe MeTOAOB. [Insa
andaBuTa U3 5 CHMBOJIOB IPU PABHOMEPHOM KOAHPOBAHWH HYIKHO HC-
IOJIL30BAThE 3 OMTa HA KasKABIA CMMBOJI, TAK 4TO 00Imee 4uco OMTOB
B coobmennn paBHo (179 + 89 + 72 + 53 + 50) - 3 = 1329 Guros.
IIpu wxomwupoBanuu wmetogom Illennona—®Pano moayyaem 179 -2 +
+89-2+4+72-3+53:3+ 502 = 1011 6uros, xkoadhdunueHT CIxKa-
Tua cocraBaser 1329/1011 ~ 1,31. Ucnons3oBanue xkoma Xaddmana
JaéT IoCJaef0BaTeNLHOCTE AauHoi 179 -1 +89-3+72-3+53-3 +
+ 50 - 3 = 971 6uT, xKoahdunuent cxxarus pasex 1,37. B cpaBaenun
cO caydaeM, KOrja JJis Iepejadd HCIOJb3yeTcs ONHODAMTHBIN KoJ
(8 OMTOB Ha CHMBOJI), BEIMIPHIII IOJyYaeTcs elfé fojiee BeCOMBIM: KO-
pupoBanme XaddmaHa crKuMaer JaHHBIe npumepHo B 3,65 pasa.
OOpaTuM BHHMAaHHe, UYTO CXKATh JaHHBIE YAAJOCh 3a CUET w36bLmoy-
HOCMU: MBI UCIIOJIB30BAJIH TOT (PAKT, YTO HEKOTOPBLIE CHMMBOJELI BCTpE-
YaloTCs Jallle, a HEKOTOphkle — peXke.

Anropurm KoaupoBaHus XaddmaHa U celyac NIMPOKO IIPUMEHS-
ercs Oiarozaps cBoeil IIPOCTOTE, BBHICOKOW CKOPOCTH KOAMPOBAHUA U
OTCYTCTBMIO NATEHTHBIX OrPDaHWYEHHUH (OH MOKeT OBITB HMCIOJbL30BAH
cBoboxHO). Hampumep, OH IpHUMeHseTCs HA HEKOTOPBIX aTamax IIpu
cxkatrum pucyHkoB (B dopmare JPEG) u 3BykoBoit umHbOpManum
(B hopmare MP3).

C:xaTue ¢ morepaMu

Brilre MBI paccMOTpeNId METOABI cxcamus 6e3 nomeps, IPHA KOTO-
PBIX MOXXHO B TOYHOCTH BOCCTAHOBHUTHL MCXOAHYIO MHMOpPMAUMIO, 3HAS
AJITOPHUTM YIAKOBKH.

B HeKOTOpBIX caydasx HeOOJNbIINEe HEeTOYHOCTH B Iiepegade JaH-
HBIX HeCYIIeCTBEHHO BJIMAIOT Ha pemeHue 3ajgauyu. Hanpumep, He-
OoJsbple MoMexu B TeaedOHHOM pasroBope MJIHU B pajuonepenade, Ko-
TOpas TpaHCIHWpyeTcA dYepe3 HWHTepHeT, He MeIIalOT NOHUMAHUIO
pedH. He}co'ropoe AONOJHHTEeNIbHOE PA3MEBITHE YiKe H 6e3 Toro pasMbI-
Toro usobpaxenus (dororpacduu) HenmpodecCHOHAN Jarke He 3aMETHUT.
Emé B Gospmielr creneHU 3TO OTHOCHTCHA K BHAeopuabmam. IloaTomy




Cxartue aaHHbIX

HMHOT/Ia MOXHO HEMHOI'O II0KepPTBOBATH KAaYeCTBOM M300pakeHHA MM
3BYKa pagd TOro, 4ToObl 3HAYMTEJHLHO COKPATHUTH 00BEM [JaHHBIX.
B aTuHX cayuasx HCIOJIB3YETCH cxcamue ¢ nomepamu.

Cxarue ¢ noTepAMM — 3TO Takoe YMeHblUeHue obbéma 3aKoaupoBaHHbIX
AaHHbIX, NPU KOTOPOM pacnakoBaHHbIN hann MoXeT oTnnYaThbesa
OT opurnHana.

Camble M3BEeCTHBIE IPUMEDHI CXKATHA C IMOTEPAMH — 3TO AJTOPHT-
mbl JPEG (as1a usobpasxkenuii), MP3 (an1s ynakoBKH 3ByKa) W Bce aj-
ropuTMel yrakosku sugeopunsmos (MJPEG, MPEG4, DivX, XviD).

IIpocrefimuii METOJ CXKATUS PUCYHKOB — CHUXKeHWe TJIyOUHBI IBe-
ra. Ha pucyHke 1.5 mokasaHbl TpH HM300payKeHUA ¢ PA3JIHYHOH IiIyoOm-
HOW nBera. Tperbe U3 HUX 3aHMMAaeT IIPH KOAMPOBAHHY B 4 pasa MeHb-
e MecTa, 4eM IIePBOe, XOTs BOCIPHHHMAETCA YiKe C TPYAOM.

8 GMTOB HA IHKCEJb 4 6HTa HA THKCEJb 2 OuTa Ha NHUKCeJb
(256 nBeToB) (16 useToB) (4 nBeta)
Puc. 1.5

Anroputm JPEG (amra. Joint Photographic Experts Group —
obbefMHEeHHAaA rpynna skcnepros no gororpadpmuu) — oauH M3 Haubo-
nee 3MGEKTUBHBIX METONOB CIKATHUSA C MOTePAMU IJis u300parkeHUid.
OH [IOBOJIBHO CJIOKE€H, IIO9TOMY MbI OIMIIEM TOJbKO OCHOBHEIE HMIEH
8TOr0 AJrOpHUTMA.

U3 knaccuueckoit RGB-Momenn (KpacHBIN, 3€JIEHBINA, CHHAN) IBET
nepeBoaurca B momeas YCbCr, rume Y — sapxocrs, Cb — «cuHeBa»,
Cr — «KpacHOTa»:

Y =0,299-R + 0,587 -G + 0,114 - B,
Cb =128 -0,1687+-R - 0,3313 -G + 0,5 - B,
Cr=128+0,5'R -0,4187 -G - 0,0813 - B,

B arux dopmynax R, G u B o6o3HauaoT KpacHyI0, 3€JIEHYIO U CH-
HIOIO cocTaBadomue neera B RGB-momenu. Yépro-Oemoe maobparke-
HHe (TOuHee, OTTEHKH CEPOro), COAEPIKHUT TOJNLKO Y -COCTABJISIOIIVIO,
rkomnoHeHTH! IiBeTa Cb u Cr paBubr 128 u He HecyT moJsiesHoii mHGOD-
MaIiH.




Uudpopmaumsa u uHGOPMaLMOHHDbIE NPOLECCI

OcHOBHasA HJedA C)KATHA OCHOBAHA HA TOM, YTO YeJOBEYECKHH Iias
Gosee YyBCTBHUTENEH K M3MEHEHUIO SPKOCTH, T. €. cocrasjaiomei Y.
ITosromy Ha cHHIOK U KpacHYI cocraBisiomue, Cb u Cr, npuxoaurcsa
MeHbIle IOJIe3HOHl HHGOpMANHH, X HA 9TOM MOMKHO COKOHOMHTE.
Paccmorpum kBazpar pasmepoM 2 x 2 nukcens. MoiKHO, Hampumep,
cllenaTh Tak: BAaIOMHHTH Y-KOMIIOHEHTY AJIA BCeX IHKceJed mzobpa-
sxeHus (4 uucna) u mo oxasoi xommonenTe Cb u Cr Ha Bce 4 mukcens
(puc. 1.6).

Y, Cb,Cr, | Y, Cb,Cr,

- Y, ,Y,Y,,Y,,Cb,Cr

Ya Cb30r3 Y4 Cb4 CI'4

Puc. 1.6

IOnst onpepenenusi coxpansiembrx saaueruit Cb u Cr MosxHO MCnmonis30-
BaTh, HAIIDUMeEp, YCpPeAHEeHHNe — IPUHATH

Cb = (Cb, + Cb, + Cbg + Cb,)/4, Cr = (Cr; + Cr, + Cry + Cr,)/4.

Taxum ob6pasom, BmecTo 12 umcesn MBI ZOJIXKHEI XPaHUTE Beero 6, maH-
HBle ckaTel B 2 pasa. OgHAKO MBI He CMOYXEM BOCCTAHOBHUTH 0GpaTHO
HCXOAHBIA DPHCYHOK, HOTOMY 4YTO MHGOpPMAIIHA B TOM, KakHe OBLIH
sayeHnsa Cb m Cr gns Kaskaoro mukcelsis, 0Oe3BO3BPATHO yTepsHA,
€CTh TOJIBKO HEKOTOphIe cpefHue 3HadeHusa. IIpH BEIBOJE TAKOIO HM30-
OpakeHUs Ha SKpaH MOKHO, HAIpHMep, CUYATATH, YTO Bce 4 MHUKCeJsd
uMean oAuHaKoBble 3HaueHusa Cb m Cr. Boiee cio)kHBIE aJIrOPATMBI
HCHOJIB3YIOT WHMOPMAIHUI0 O COCEeTHHX OJOKaxX, Cria)KuBas pPe3KHe
mepexojbl IPH U3MEeHEHHH 3THX COCTABJAIMIAX. I109TOMYy IpPH KOIH-
poBaHuM ¢ nomomeio anropurma JPEG msobpakeHre HECKONBKO pas-
MBIBAETCH.

Ho aTo eme He Bcé. Ilocae 3Toro K ocraBmmumMmca KoaddumuesTam
OpUMeHAETCA CIO0XKHOe JucCKpemHoe KOCUHYCHOe npeobpaiosanue, ¢
MIOMOINBIO KOTOPOIrO YAA€TCH BBIJEJNUTH MH(OPMAIHIO, KOTOpas MAaJio
BJIHAET HA BOCIPHUATHE PHCYHKa YEJIOBEKOM, M oTOpocuTh eé. Ha mo-
cJIelHeM 3Tame JJfA CHKATHA OCTABIIHXCHA JAHHBIX HCIOJIB3YIOTCA aJIro-
putmel RLE u Xaddmana.




Cxartue gaHHbIX

Ha pucyske 1.7 BBl BHANTE Pe3yJbTAT CKATUA HM300pasKeHUs Ia-
puka B popmare JPEG ¢ pasHBIM KayecTBOM.

Kauectso 100 Kauectro 50 Kauectso 0 DdparMeHT
(8400 GaitToB) (3165 BaiiToB) (1757 GaiiToB) (xauectso 0)

Puc. 1.7

Pucynku, coxpaHésnubie ¢ kadectBoM 100 u 50, mpakTuyecKu He
OTJIMYAIOTCA BHEIIHe, OAHAKO BTOPOH M3 HuUX 3aHmMmaeT B 2,65 pasa
MeHbIIle MecTa. IIpy CHMIKeHWH KadyecTBa JO MUHUMAJIBLHOTO ABHO 3a-
MeTHBI UCKa)KeHus (apmegakmuol), BEI3BaHHbIE IOTepel WHMOPMAIIHN
npu coxarum. Kaercs, 4To PUCYHOK IIOCTPOEH M3 KBaJpaTOB pas3me-
pom 8 x 8 mukcemneit (B ZEeHCTBUTEJIHHOCTH MMEHHO TAKHe KBAJPaTh
HCIIOJb3YeT aJiIrOPUTM B KadecTBe 6a3oBbIX A4eek). Kpome Toro, ucka-
JKeHHUA 0coODeHHO 3aMeTHBI TaM, rje IPOUCXOAUT Pe3KUil mepexona oT
OJHOT'O IBETa K APYroMy.

Tor e camMblii pUCYHOK OblI coxpaHén B dopmare BMP 6es caxa-
Tusa u ¢ RLE-cakatuem, a Takxe B opmarax GIF (cxxarue 6e3 noreps
¢ momompbio aiaropurma LZW) u PNG (cxxatme 6e3 moTepk € IIO-
momrsio anropurma DEFLATE). Pazmeps! oay4eHHBIX (PaiisioB (B KH-
nobaiiTax) cpaBHMBAIOTCA Ha nquarpamme (puc. 1.8).

V, Koaiir
40
30
20
10

BMP BMP(RLE) GIF PNG JPEG(100) JPEG(50) JPEG(0)
Puc. 1.8

Ilo amarpamMme BUAHO, 4TOo Hauboibinee cokaTve (HAaMMEeHBIIHM
06bEM (haitnia) obecneunBaerca anropurmoMm JPEG. 3ameTnMm, uTO 0CO-
feHHOCTh 9TOT0 PUCYHKA — ILJIABHELIE ITIEPEXO0Jbl MEeKAy IBEeTaMH.

37




WHndopmauua n nnpopmaumoHHbie npoueccsl

Teneps paccMOTpHM ApPYro#i PECYHOK, B KOTOPOM Y 0GBEKTOB €CThb
Gonpmme 06GJACTH OZHOrO NBETA W YETKHE TPAHHUIE! y OOBEKTOB.
31echk CUTyalus HECKOJbKO MeHsaercs (puc. 1.9).

* *

o

V, Kbaiir
120 1
100 1

80 1
60 4
40 4

20 | .

0 -] —
BMP BMP(RLE) GIF PNG JPEG(100) JPEG(50) JPEG(0)
Puc. 1.9

@opmartel GIF u PNG ofecne4uBaioT CTeneHb CoKATHA, CPABHU-
myio ¢ anroputmom JPEG cpeamero xauecrsa. YuuteiBas, uro JPEG
IPUBOAUT K MCKa)KeHuIo uzobparkenus, a GIF u PNG — mer, a1a rta-
KHX PHUCYHKOB He PeKOMeHAyeTCA HUCIOJb30BaTh Qopmar JPEG.

HApyroii M3BeCTHBIH IIPUMEDP CIXKATHUA C MOTEPAMH — AJTOPUTM
MPEG-1 Layer 3, xoropslit Gosee ussecter xkax MP3. B uém or6pa-
CBIBAIOTCS HEKOTOPble KOMIIOHEHTHI 3ByKa, KOTOPbIe NMPaKTHUEeCKU He-
pas3nuuuMBbl IJid GosbIaMHCTBA Jojei. Takoi MoAX0oJ Ha3BIBAETCH KO-
duposanuem eocnpusmus, NOTOMY YTO OH OCHOBAH HA OCOGEHHOCTAX
BOCIPUATHUSA 3BYKa YEJOBEKOM.

Onna M3 riaBHBIX XapaKTEPUCTHK CKATHUs 3BYKOBoro daitra —
GurpeitT (aHra. bitrate — remn mocrynienus 6uros). Burpeitt — aTo
quci0 OMTOB, UCHONB3YeMbIX IJIA KOAupoBaHusa 1 ¢ 3Byka. Popmar
MP3 noanep:xuBaeT pasHble CTENEHH CKATUHA, ¢ OUTpeiiTom or 8 10
320 Kb6ur/c.

3BYK, 3aKOAUPOBAHHEBIN ¢ Gurpeiitom 256 K6uT/c 1 BbIIIe, make
npodeccnoHan BPAZL JHU OTJMYUAT OT 3ByYaHMA KOMIAKT-JHCKAa. Bemo-
MuHasA matepuas ydyebuuka 10 xiacca, MOMHO MOACUYUTATE, 9TO 1 ce-
KYHAa 3ByKa 3aHMMaeT Ha KOMIAKT-ZHCKe (4acToTa AUCKPeTH3aIlHU
44 xI'n, ray6uHa KogupoBanusa 16 6uros, crepeo)

2 - 88 000 = 176 000 6aiiTos = 1 408 000 6uros = 1375 K6éur.




Cxarue pgaHHbIX

Taxum obOpasom, Gopmar MP3 obecnmeunBaeT CTeneHb COXKATHUA
1375/256 ~ 5,4 npu coXpaHeHHMH KadecTBAa 3BYyYaHHHA JJis YejiOBeKa
(xoTs1 yacTe MHGOpPMAIMY, CTPOrO TOBOPA, TepAETCH).

Jlna c:kaTHsS BHAEO MOXKeT ucroabzoBaThea aaropurm MJIPEG
(aara. Motion JPEG — JPEG B ABMIKEeHHMM), KOTJZA KaXXJAbIid Kajap
coxumaerca no aaropurmy JPEG. Kpome Toro, mMMpOKO INPUMEHSIOT
cragnapr MPEG-4, paspaGoTaHHBIH CIEIMANBHO JJISA CXKATHA NUPPO-
BOT'O 3ByKa W BHJEO.

IIporpaMMel (M yCTpO#CTBa), KOTOPBIE BBINOJHAKT KOAWDOBaHUE
U JeKOAWpOBaHMWE 3BYKa W BHJEO, HA3LIBAIOT KoJaexkamu (aHIJI.
codec — coder/decoder — KoampoBIIUK/AexoaupoBmuk). HaubGoiee
M3BECTHBIE ayAMOKOAEeKH (IporpaMMsl JJIA IpeoGpasoBaHMA 3BYKA) —
MP3, Ogg Vorbis (OGG) u AAC. Cpeau BHIEOKOJ€KOB 4Uallle BCETO
ACIONB3YIOTCA Komeku crangapra MPEG-4 (DivX, Xvid, H.264,
QuickTime) u rogexk WMV (Windows Media Video). Cambre nomysap-
Hble CBOGOIHBIE (aHIJL. open source) u GecruraTable (aHIJ. freeware) Ko-
nexu cobpausl B naker K-Lite Codec Pack (codecguide.com).

BriBoasl

Mzl paccMOTpeJid PasandHbIe aJrOPUTMBI CXKATHA WHOOPMAaNUH.
Bce OHM OCHOBaHBI HA TOM, UTO B MH(OpPMAIlMM €CTh HEKOTOpas u3-
ObLmouHOCMb, 3AKOHOMEPHOCTh, KOTOPYI0 MOYKHO HMCIOJIb30BaTh AJA
yMeHbIIeHNA 00'bEMA NAHHBIX. XOPOIIO CXKHMaeTcs HWHpopmanusd,
B KOTOpOii 6oJbmIasg N30BITOYHOCTE:
® TEeKCTBI, B KOTOPBIX IOBTOPAIOTCSA ONWHAKOBBEIE CJIOBA U CHUMBO-
JIBI UMEeIOT Pa3HbIe YacTOThI BeTpedyaeMocTH (halael ¢ paciiupe-
Huamu txt, doc, doex);

® JIOKYMEHTHI — TEKCTHI ¢ o(OpMJIEHHMEM M, BO3MOXXHO, BCTaB-
JICHHBIMY DUCYHKaMHU, TAOJIUIAMHA U T. II.; 3JIeKTPOHHBIEe Ta0Iu-
sl (paitnsr ¢ pacmupesusamu doe, doex, xl1s);

® pHUCYHKH, uMelomue Oosnpimue o6JacTH OLHOTO IBeTA M 3ally-

caaHble 6e3 cokarusa (daiasr bmp);

® Hec)KaThIi 3BYK ((haitner wav);

¢ HecxxaToe Bujeo (daitasr avi)l.

IInoxo cmumaloTca NaHHBIE, TIe HU30LITOYHOCTE MAJEHLKAA HJIH
ee COBCeM HeT:

1
Daitnsl ¢ pacuimpeHHeM aV1 MOTYT XPaHHUTH KaK CiaToe, TAK H HecXKaToe

BHJeO.




UHdopmauns u nHpopmauroHHbIe NPOLEeCChi

® apxXwWBbl, YIaKOBaHHLIE CO caxaTHeM (zip, rar, 7z u 1p.);

¢ cixarele pucyHkH (daitns gif, jpg, png, tif u ap.);

® caThlil 3BYK (daiiaer mp3, wma);

® coxkaroe BHZeo (daitnsr mpg, wmv, mp4);

¢ mporpaMmel (aitasl exe).

JaHHble HEBO3MOIKHO CXKATh, €CJM B HUX HeT HHKAKHX 3aKOHO-
mepHOcTeit. [TosTomy Xyske Bcero c)xmmaloTcs caydaiHbIe YHCia, HA-
npUMep HOJy4eHHble Ha Kommoeiorepe. COBpeMEHHBIM IporpamMMaM-
YIOaKOBIIMKAM HHOTAA YAAaETCA UX HEMHOIO CiKaTh, HO He Oojee, ueM
Ha 1-2% . DTO NPOMCXOAUT MOTOMY, UTO B IOCIELOBATEIHLHOCTH TICEB-
AOCAyYaWHBIX YHCEJ, KOTOPbI€ BBIJaeT KOMIBIOTEDHAs NpOrpaMma-
TreHepaTop, BCE )Ke MOKHO BBIABHTH KaKHe-TO 3aKOHOMEPHOCTH.

3amMeTHM, 4YTO He BCerja HY)KHO CTPEMHUTHCA K IIOJHOMY YCTpaHe-
HHUIO U30BITOUYHOCTH Koja. Kak BEI 3HaeTe M3 mpeabIAYINEro maparpa-
da, “MeHHO M30BITOYHOCTH MO3BOJIAET OOHADY’KHMBATHL M HUCIPABIATH
omMOKY IpH mepenade ZaHHBIX.

Bonpocsl u 3apauus

1. 3a cuér uero yngaéress cxars gaHHEBle Ge3 moreps? Korza sto caenars
OPHHEOANHAIBHO HEBO3MOMXKHO?
2. Kaxue Tunsl GaiioB c:KMMAIOTCA X0pomIo, a Kakue — mioxo? Mouemy?
3. TexcroBeiit aiin, sanmcaHHbIA B OAHOGANTHONW KOAMPOBKE, COLEDPIKHT
TONBKO 33 3aryiaBHBIE DYCCKHe OYKBEI, IUGpPHI m mpoben. OTBeTbTe Ha
cJIeyIOIIMe BOIMPOCHI:
® KaKoe MHHUMAJIBHOE YMCJI0 OMTOB HYI)KHO BBIZEJIUTH HA CHMBOJ IpH
nepegade, €CJIM KasKJblii CHMBOJI KOZHPYETCHA OAMHAKOBLIM YHCJIOM OH-
TOB?
® CKOJBKO IIPH 9TOM OyJeT 3aHHMATEH 3aroJIOBOK MaKeTa JaHHBIX?
¢ Npu KAaKOH MHHUMAJBHOW JJIMHE TeKcTa KoadduuueHT c:xatua Oyner
Goabme 17
4. Ha uém ocuoBan anroput™ cxxatus RLE? Korza om paboraer xopomio?
Korzga HeT cMBICIa €r0 HCIOJBL30BATE?
5. Yro Takoe npeduxcHbIH Kox?
6. B kakuX cayyadx AOIMYCTHMO CXKATHe ¢ IOTepAMH?
7. Onumure mpocreifiiue MeTOAL! CKATHA PHUCYHKOB C TIOTepAMH. IIpuBe-
JHTEe IPHMepEI.
8. Ha uém ocHoBar axroputm JPEG? IloyeMy 5TO aJropuTM CXKATHS C IO-
TepaMu?
9. Yro Taxoe apredarTri?
10. Insa kaxkux TumnoB usobpakenuit sapdexTusHo cxxatrue JPEG? Korga ero
He CTOHUT NPUMEHATH?




CxxaTume gaHHbIX

11
12

14.

1.

2.

*6.

. Ha uém ocHOBaHO cixaTue 3Byka B anroputme MP3?

. Uro taroe 6urpeiir? Kax o cBs3aH ¢ KauecTBOM 3ByKa?
13.

Kakoe xauecTBO 3ByKa NPHHUMAETCH 34 STAJIOH KadecTBa Ha Hempodec-
CHOHAJIBLHOM ypoBHE?
Kaxue MeTOABI HCIOJB3YIOTCH AJIfA CHKATHA BULe0?

IToagroToBhTE cCOOOIIEeHHE

a) «IIporpaMMel s cKaTUA JaHHBIX »
6) « AITOPHUTMEI CIKATHA H300parKeHu »
B) « AyIHOKOJEKH»

r) «Bugeoxkogexu»

3apaum

& IIOMOIIBIO aJropuTMA RLE 3aKOAMpyiTe coobmenne
«BAAAABAAAPPPPPPPPPP».

ITocne rogupoBarua MmeromoM RLE monyumiack ciaeaymolnad IOCaefoBa-
TeJBLHOCTb 6aiTOB (IepBhIi 6aiiT — ynpaBJIAIONINI):

10000011 10101010 00000010 10101111 11111111 10000101
10101010

Cronpko GaiiToB OyZeT comep:kaTh JaHHAA IIOCJIEAOBATENBLHOCTEH IOCIE
pacmakoBKH?

. ITocie KomupoBaHua MeromoM RLE mosyumiachk ciaefymoomias mocieioBa-

TeJBLHOCTh 6aiiToB (mepBhIil 6aiiT — yIpaBIAOIINil):
00000011 10101010 00000010 10101111 10001111 11111111

Crosnbko GaiiToB OyzeTr copep:xaTh JaHHAA MOCHELOBATEIBHOCTH IIOC]IE
pacoakoBKHu?

. Packogupyiite cooblieHue, KOTOpPOe 3aKOAMPOBAHO C IIOMOINLIO IIPH-

BenéHHOrO B Tekcere Koja Illennona—PanHo:
11111000011011111001001101111001.

. ITocTpoiiTe gepeso, coorBercTBylomee Kooy A — 0, B — 1, B — 00, I" —

01, I — 10, E — 11. fAsnserca au aror Kox npepuxcHeiM? Kax arto
OIIpeleIUTh, TOCMOTPEB HA AepeBo?

IlocTpoiite mepeBo Xadpdmarma ana ¢paser «MAMA MBIJIA JIAMV».
HailiguTe KOABI BCeX BXOAAIIMUX B Hee CHMBOJIOB M 3aKOAMpyiiTe coobie-
Hue. YeMy paBeH Koa(hdHUIMEHT CKATHA B CPABHEHHM C PABHOMEPHBIM
KonoM MUBUMadbHON nuueEbI? C ogqHOGAHTHON KOOZUPOBKOK?




Uudopmauus u unpopmaumoHHbie npouecchbl

§ 4

Undpopmauusa m ynpasneHue

Kubepuetnka

HesioBeK ¢ JPEeBHHX BPEMEH XOTeJ MCIOJIb30-
BaTh NPeAMEeThI M CHJBI IPHPOALI B CBOMX IEJIAX,
T. €. ynpaBaaTh uMu. B cepegune XX Bexa yuéHble
NOHAJH, YTO YHOpaBJeHHe HePa3pBIBHO CBA3aHO C
uHbOpManuel ¥ UHOOPMALUOHHBIMHU IIPOIECCAMH.
B 1948 r. nosBuIack KHAra aMepUKaHCKOTO Mare-
matruka HopGepra Bunepa «KubGeprmernka, wam
YnpaBieHHe M CBA3b B JKHBOTHOM M MAaIllMHE»,
C KOTOpO#l HavyaJoCh DasBUTHE HOBOH HAYKH —

HopGepr Bunep KHOepHeTHKH.
(1894-1964)

KnGepHeTtuka (ot rpey. kuBepvning — KOpMUM, pyneBoi) — aTo Hayka,
u3ydatolas obuiue 3aKOHOMEPHOCTH MPOLECCOB yNpaBnexus 1 nepega4qu
UHOPMaLMK B MALLKMHAX, XKUBbIX OpraHuamax v obuiecTse.

OcnoBHas unes Bumepa cocroszia B TOM, UTO yIpaBieHHE B JIO-
ObIX cHCTeMaxX — TeXHUYECKUX, OMOJOrMYecKMX, OOGIIEeCTBEHHBIX —
onpejiesieTCsA OJHUMHU ¥ TeMH Ke 3aKOHAMM M TeCHO CBA3aHO ¢ oOme-
HOM mHGpopmanueii. [ToHsaTHe «cHCTeMa» BaM 3HAKOMO HA «OBITOBOM»
YPOBHE, Temepb MBI OIpegesuM ero 6oJiee CTPOTO.

Yo TakKoe cucrema?

IIpeacraBbTe cebe, 4TO YeNOBEK, Y KOTOPOro GOJMUT roJoBa, npH-
XOJAHUT K Bpauyy. Bpau moxxer pearumposaTh Ha ero xanoby ABYMs CIO-
cobamm:

e IIPOCTO JaThk obGesbosumBaroIiee;

e IONBITATHCHA BBIACHUTL IIPUYMHY TOJIOBHON OOJAM M JIEUHUTH

MMeHHO 3aboyieBIINii Opras.

B nmepBomM caydae Bpau mpUMeHMJI ITPOCTEHINYIO MOAEJb: €Cau 60-
JIAT TOJIOBA, HYXKHO AaTh TabieTKy, uToGsl oHa He Gosena. Bo BTopom
BapyMaHTe Bpa4 OHUMAET, YTO roJIOBHaA GOJb BEI3BaHA KAKOUW-TO ApY-
roif 60Je3HBIO B OPraHuaMe, ¥ JIEYUTh HY)KHO UMeHHO eé. OH paccMmar-
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pHBaeT 4YeJIOBEKa KaK eJUHOe Iiesioe, KaKk cucmemy, T. €. UCIOJIb3yeT
cucmemubLit nodxod.

CucTtema (OT rpey. cueTNHe — COCTaBNEHHbIA) — 3TO rpynna o6bLexkTos
W CBA3EH MEXAY HUMU, BbIOENEHHbIX U3 Cpefbl U paccMaTpuBaeMbIX
Kak ogHo uenoe (puc. 1.10).

CucTreMHBIH IOAXO0J COCTOMT B TOM, HUTO
00'BEeKT MCCJeOBAHUSA paccMaTpPHBaeTCA Kak
cucTeMa ¢ Y4ETOM BCeX B3aMMOCBA3eH MexXIy eé
YACTAMH.

CucreMoii MOKHO HAa3BaTh OPraHU3M KH-
BOTHOI'O M 4eJIOBEKa, aBTOMOOMJIbL, KOMIBIOTED,
ceMbl0, 0011ecTBO, ¥ BooOmIe J1000i ZOCTATOYHO

Bremnsasa cpega CJIOXKHBIIT 06BEKT, KOTOPBIM MOYKHO pasduTh Ha
Puc. 1.10 yactu. B Kypce mHQOPMATHKH BBl IIO3HAKOMM-
JIUCHh C TIOHATUAMU «OIepaluoHHAA CHCTeMa»,
«(aiisoBasa cucreMa», «CHUCTeMa IIPOrPaMMUPO-

BaHUA» .

PasinuaoT ecTecTBeHHbIe (IPHPOAHBIE) CHCTEMBI M MCKYCCTBEH-
HBIe cHCTeMbI (CO3JaHHBIE YeJa0BeKoM). Jlo6asa MCKyCcCTBeHHAsA CHCTe-
Ma CO3/JjaHa C ONpPEeAeJIEHHON uesibio, HAIIDUMED PYCCKHUM A3BIK — IJIA
obmeHus, A0OM — AJA JKWAJIbSA, [0e3] — [JIA IePEeBO3KH IMaccasKupoB
M I'DY30B.

OO6BEeKTHI, U3 KOTOPBIX CTPOUTCH CHCTEMa, HA3BIBAIOT €€ KOMIIO-
HeHTaAMH, 3a CUéT cBA3ed MeKJy JacTaAMHU cucteMma obiazaeT ocobbI-
MM CBOMCTBAMH, KOTOPEIX HET HHM Y OJHOI'O OTAEJBEHOTO KOMIIOHEHTA.
Cucremusiii 3¢peKT COCTOMT B TOM, UTO CBOMCTBA CHCTEMBI HEJIb3HA
CBECTH K «CyMMe» CBOHCTB €€ KOMIOHeHTOB. Hampumep, CKOILIEHHE
KJIeTOK — 9TO He KMBOM OPraHu3M; IIPOIleccop, NaMATh H YCTPOMUCTBA
BBOJA U BBIBOJA, HE CBA3aHHBIE MeXAy coboi, — 3TO He KOMIIBIOTEP.
Bce KOMIOHEHTHI caMOJIETa TdAKeJee BO3AyXa, T. €. KaKIbId U3 HUX
CTPEMHTCA YHACTh Ha 3eMJII0, OAHAKO COCTAaBJIEHHAs M3 HUX CHCTeMa
(camounéT) neraer.

OgHM M Te Ke 3JIeMEeHThI, CBA3AHHBIE IIO-PA3HOMY, MOTYT HpeJ-
cTaBaATh co00M COBEPIIEHHO pasHbBIe CHCTeMEI. AsiMa3 (caMoe TBEpIoe
BelecTBo) u rpadur (13 KoToporo AenarT rpudenn Kapanaameit) co-
CTOAT U3 OJHUX M TeX JKe aTOMOB yIJiepojia, HO 9TH BeIlecTBa MMEIOT
pasHbBIe KPUCTAJJIMYECKHE PEeIIETKH, II03TOMY o00JazaioT pasHBIMHA
CBOMCTBaAMH.

&
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Eciu B KOMIOHEHTe CHCTEMBI MOJKHO BBIJEJIUTH OTAEJIbHbIE YACTH
H CBA3H MEXKIY HMMH, OH HasblBaeTCd MOACHCTEMOM (cucremoi GoJee
HU3KOro ypoBHs). Kax mpaBmio, AJas Ka)JAO#W CHCTEMBI CYIEeCTBYET
HaJxcHCTeMa — cucTema Gojiee BRICOKOrO ypoBHA. Hampumep, npomec-
COp — BTO HOJACHCTEMAa B COCTaBe KoMmubioTepa (OH COCTOMT M3 He-
CKOJIBKMX B3aMMOCBA3AHHBIX Y3JIOB), 4 CAM KOMIBIOTEpP — IOJCHCTe-
Ma B COCTaBe KOMNBIOTEPHOI ceTH (HaACHCTEMEI).

Llenb paboTbl cuctembl 3agaéres HaCUCTEMOIA.

Hanpumep, aBTOMOGHIB CJIY3KHUT IS TOTO, YTOOBI IIEPEBOSUTH JIIO-
Jed ¥ rpyssl, IleX BHINOJHSAET 3ajlaHue AUPEKTOpa 3aBojia, Bbl YUHTECH
JULA TOT'O, 9YTOOBI OBITH TOTOBBIMHU K YKWU3HM TOCJE IIKOJIBI U T. 1.

IIpocrefimue KOMIIOHEHTHI CUCTEMEI, KOTOPBIE B AaHHOM 3amade (!)
HeT CMbICJa «pas3bupaTh» HA YACTH, HA3BLIBAIOTCHA €& 3JeMeHTaMH.
Hanpumep, BHHTHK B cOCTaBe MAIIWHBLI MOMKHO CUMTATEH 3JIEMEHTOM
cucrembl. OflHAKO, C TOYKM 3PDEHUS XMMHUH, METAJJ COCTOMT M3 aTo-
MOB, CBf3aHHBIX B KPHCTAJIMYECKYIO DEIIeTKY, II03TOMY IIPH H3yde-
HUHY CTPOCHUS BEIEeCTBA TOT K€ «BUHTHK» MOMHO CYUTATH CHCTEMOMH.
Ha pucynxe 1.11 cucrema S coctouT M3 ABYX mojpcucreM S; u S,,
a TaksKe asmemeHToB I' u 1.

Puc. 1.11

B pesynbraTe pasBuTHA CHCTEMHOro moAxoja B cepeaune XX Bexa
NOSABHJIOCH HOBOE Hay4yHOe HalpaBJIeHWe — CHCTeMHBIH aHaiu3. 3a-
Jgada CHCTeMHOI'0 aHaju3a — H3Y4YeHHe CJIOXMKHEBEIX CHCTeM (TEXHH"-IE'
CKMX, OMOJIOTMYeCKHX, 9KOHOMMYECKHX, COLMAIbHBIX) HA OCHOBE TeOo-
PHMH yIpaBJeHHA U TEOPUH HHPOPMALMH.
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CucreMBl yIpaBJeHHS

Bo MHOrmx cHucTeMax B3aMMOJeMCTBHE MeXKAY IOoACHCTeMaMH
MOJKHO paccMaTpHuBaTh Kak ynpasienue. Takue cucTeMbl (MX Ha3bIBA-
IOT CHCTEMAaMH YIIpaBJIeHHA) BCerJa COJEepPIKaT yNpaBAAIOMHA 00BeKT
(B TEODHMH YIPaBJEHHA €r'0 HABBIBAIOT Pe2YylAmopom) U yIpaBaseMBbIi
o6bexT (mpocto «06beKT»). Ilenp ynpaBjeHUs dalle BCEro 3amaércsa
U3BHE, T. €. PeryJATOp ABJIAETCS TOJNbKO ucrmonnurenem. Hanpumep,
BOIMTENH CIY»eOHO#l MaIIMHBI HUKOI/IA He peIlaeT caM, KyJa Be3TH
CBOETr0o HavYaJbLHHUKA.

PeryasaTop AeificTByeT Ha 00beKT (YIpaBISET UM) TaK, YTOOBI LEJIh
6bl1a mocturayTa (puc. 1.12).

Iens

!

Yupasnerane
Perynarop O0BexT
Puc. 1.12
Ynpasiaenue (ynpasiasiomee BO3JeilicTBHE) — 3TO CHUI'HAJ, KOTO-

pHIfi TIOCTYHAeT OT peryiaaTropa K O0GBexTy. OTO 3HAYUT, YTO IPHU
yIIpaBJIeHUH mepejaeTca HHPoOpMAILUAA.

Ha npusegénHoil cxeme (cM. puc. 1.12) peryasaTop He moJjydaer
HUKaKo#i MHMPOPMAIIMK O COCTOAHMM O0BEKTa, T. €. AeHCTBYeT «BCie-
nyio». Taxme mpocTeilime CHCTeMbl YIPaBJI€HHAA HA3BIBAIOT pa-
30MKHYTBIMH, B HUX HHpoOpManusa HAET TOJHKO B OJHY CTOPOHY, OT
peryasTopa K o0bekTy. IIpmBeséM HEKOTOpPble NPHMePhl Pa3OMKHY-
TBIX CHCTEM:

e ceerodop (BBIZAET BaM CBETOBOM CHUI'HAJI, HO He NIOJy4yaeT WH-

¢dopMamuy OT Bac);

e TabJI0O HA BOK3aJie WJIKA B a3pOIOPTY;

s IpoIeccOp BHICTABJsET AaHHbIe AasA 3anucu B O3Y Ha mHUHY,
HKAET HEKOTOPOe BpeMs U 3aTeM, 0e3 BCAKOro MOATBEPKAEHHA
or O3V, mpomomxaer pabory (cumraercs, uro O3V pabGoraer
HAJEKHO U 3a 9TO BpeMs JaHHBIE BCEr/a 3anMChIBAIOTCH);

¢ HAYAJBHUK OTAAéT NpPHUKAa3aHWA, HO He NpPOBEpAeT HX BBIIOJIHE-
HHeE.

Pa3oMKHYTHIe CHCT€MEBI HCIOJIB3YIOTCA B ABYX cirydasx. Bo-mep-

BBIX, KOT/la PeryJsaTOpY BCé DaBHO, pearupyer Ju OOBEKT Ha ynpasiie-
Hue (cBerodop, Tabso). Bo-BTOPBEIX, KOIZA DPEryJsaTop HAaCTOJBKO
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Xopomo 3HaeT 00beKT (MMeeT TOYHYIO MOZeNb 00BEKTa), UTO YBEPEH B
BBIIIOJTHEHWH CBOMX Komasj. Hanpumep, HaualbHWK, yBepeHHBIH B
HCHOJTHATEJBHOCTH CBOMX IOAYMHEHHBIX, MOJKET II03BOJIUTL cebe
(1HOrZa) HE KOHTPOJUPOBATH MX.

[ OCTOMHCTBO Da3OMKHYTBIX CHCTeM — B HMX TnpocrorTe. Hampu-
Mep, BO MHOTHX CJIy4asdX YacTOTy BPAIlleHHs dJIeKTPOABUTATES pery-
JIAPYIOT IPOCTBIM PEOCTATOM, IIPH BTOM He HYKHO CTABHTH CJIOMKHBIHN
¥ IOPOTOCTOAIIUIN TATUYUK YACTOTHI BPAIlleHH.

B orBeTcTBeHHBIX CllyuasX Pa3OMKHYTEIE CHCTEMEI JIyUlle He IIPHU-
MEHATH, IOTOMY YTO OHH HMeEIOT CepPhe3Hble HeIOCTATKH

o ONA AOCTHIXKEHHUSA IeJIM PeryJaaATop AOJKEeH UMEeTh TOYHYIO MO-

Aenb o0beKTa; HAa NMPAKTHKE TaKasd MOJeNb Yallle BCEro HEHu3-
BEeCTHA;

e Ha 00BeKT Bcerza JeiiCTByeT BHEIIHAS Cpella, W H3-3a 3TOrO
BOB/EMCTBUA CBOHCTBA 00BEKTA MOI'YT HENpPEeACKa3yeMO MEHATh-
CfA; PeryJasitop B Pa3sOMKHYTOH cHCTeMe He mojydaeT o0 sToM
HUKaKOH HMHpopManun.

Jaxke o4eHb MCIOJHUTEJIbHbIE PAGOTHHKH MOTYT B KAKOM-TO MO-
MEHT «CXaJTYPUTh» U3-3a JIMYHBIX ITepeKUBAHUN UIu Heypsaaul,. Ilo-
9TOMY B Pa3OMKHYTBIX CHCTEMAaXx dallle BCero HeJlb3s rapaHTHPOBAHHO
AOCTHYEB LIeJH YIPABJICHUHA, T. €. PEIIUThH NOCTABJICHHYIO 3a4a9y.

HAns AOCTHIMKEHMA IeJH DPEeryJasaTop JOJKeH IoJydaTbh uHbopMa-
uuio OoT obmexTa. ITOT KaHAN Nepejaud WHAOPMAIAHM HA3BIBAIOT
o0paTHO# CBA3BIO, IOTOMY 9YTO IO HeMy HHGMOPMAaNUA MepefasTcs
(c moMom(bI0 JATYHKOB) B 0OpATHOM HANPABJIEHHM, OT OOBEKTa K pe-
ryaaropy (puc. 1.13). _

Cucrembl ¢ 06paTHOM CBA3BIO HASHIBAIOT 3AMKHYMbLMU CHACTEMAa-
MH yIpaBJeHHUs, TOTOMY UTO MH(pOpManuA HepefaéTcs IO 3aMKHYTO-
MY KOHTYDY, LIHKJIAYECKH.

ITens

Vupasneuane
Peryaarop O6BexT

HaTumxn

ObparHas cBA3L

Pue. 1.13
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3amavya peryjaTopa — CPaBHHUTH IIOCTABJIEHHYIO IleJib ¥ DeajbHOoe
cocTogHUE 00'beKTa, 4 IIOTOM BhIAATH HY KHBIH YIIPaBJIAIOIIMI CATHAT.
Ecau nesib JOCTHTHYTA, KaK IPABHUJIO, CUTHAJ yIpaBjeHus Gosbie He
U3MeHsAeTCH.

Hanpumep, pPeryJMpoOBIIUK, YIPaBIAIOIINN ABH)KeHUeM Ha Imepe-
KpECTKe, MCIIOAB3yeT obpaTHyO cBsidb. OH oneHMBaer (C IOMOIIBIO
r1a3-IaTYNKOB) KOJMUYECTBO MAIWH, ABMIKYIIUXCA B PasHbIX HaIpas-
JIeHUsSX, ¥ <«OTKpHIBAET» TO HJAM JApPyroe HampasjieHue. ‘JeroBex
ynpaBjsieT Jydine, 4eM cBeTo(op, MOTOMY UTO YYMTHIBAET PeaJbHYIO
06CTaHOBKY, KOTOpad MOKET M3MEHATHCA HelpeacKasyemo.

Yarge BCero peaJbHble CHCTeMBI yIpaBieHWA (B mpHUpoOJe, TeXHH-
Ke, 0BIIecTBe) — 9TO 3aMKHYTHIe cucTeMbl. OHHM 00JIafai0T HeCOMHEeH-
HBIMH JOCTOHHCTBAMM

e MOTYT pemaTh 3aJauy Aaske TOTAa, KOrZa MoAenb o0bexra He-

TOYHA UJIH cBoOlicTBA 00hEeKTA U3MEHAIOTCA BO BDEMEHH;
e T[OBBOJAIOT YYMATHIBATH CJydYaiiHble BO3AEHCTBUA BHeIITHeH
CpeAbl.

3a 3TO IOPUXOAUTCHA PACILIAYMBATHCA YCJIOXKHEHHUEM CHCTEeMbl —
HY’<HBI JaTYMKH, KOTOPbIE IepefaloT HHQOPMAnuio oOT 06beKTa.

IIpencrasbTe cebe, 4TO B TEMHOM KOMHaTe ymaja Ha IIOJ IyroBH-
1a, ¥ BBl He CJBIIIANHA, KAK OHA CTyKHyJack. CKasaTe TOYHO, I'e Jie-
JKUT IYrOBUILA, HE CXOJAs C MeCTa, HEBO3MOYKHO, IIOTOMY YTO BBl 3TOTO
He sHaeTe (MOZeNb HeTouyHA). Bhl MoxceTe monpoGoBaTh UCKATh €€ Ha
omyns (MCHONBL3ysA 00paTHYIO CBA3h — ocsa3aHue). Ecam u oTO HE 1O-
Jy4yaeTcs, MOYKHO BKJIOUMTEH CBeT (3puTesibHas obOpaTHasd CBA3b Jaér
Gosbie MH(GOPMAIIUHU), U TOTAA IYroBHUIla TOYHO Oyaer HailijeHa (ecan
OHA, KOHEUHO, TAM eCTh). B aTOM mprumepe AaTUYMKAMH CJYKAT HAIIH
OpraHbl 4yBCTB.

CucreMbl ¢ 00paTHOI CBA3BI0 HNIMPOKO HCIOJB3YIOTCA B TEXHHKE.
Dro, HanmpuMep, aBTOMMJIOTHI Ha CaMoOJIETax M CyJax, PeryJATOphI dac-
TOTHI BpallleHus TYpOuH, po6oThl, 060PYAOBAHHEIE AaTYMKAMHU (B TOM
qucje yCTPOMCTBAMM <« KOMIIBIOTEPHOrO 3PEHUs» ).

O6parHas cBa3b cymectByer u B obmectse. JKanobsl rpaxiaH
NOJKHBI TIOMOraTh paboTe OpraHoB yIpaBJ€HHW#d, CHUTHAJIHA3UDPYA O
TOM, uTO He BCé B mopfAaxe. He 3pa Bce oduIUaNbHBIE YUPEXKACHUA
HMeI0T KOHTAKTHBIe TejedoHbl M caiirel B HHTepHeTe, C KOTODBIX
MOJXHO OTHNPABUTH COOOIIEHME C NPOCHOON MM HPeAJIOKeHHAMH IO
ux pabore.

O6paTHas CBA3b, IPA KOTOPO# PeryJjfaTop CTPEMHUTCSA YMEHbIIUTH
PasHUILY MeXIy 3aJaHHOH IeJbi0 X GAKTHYECKUM COCTOSHMEM O0beK-
Ta, Ha3bIBAETCHA OTPUIIATEIbHOM.
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Ecam mymxHO OBICTPO mepeBecTH OGBEKT M3 ONHOIO COCTOSHUA
B Apyroe, MHOTZa NPUMEHSAIOT MOJOKHUTENbHYI0 00PaTHYIO CBA3B, NPU
KOTOPO# PEryJisAiTOp CTPEMHUTCS YBEJIWYUTEL PASHUIY MEKAY 3aLaHHLIM
SHAYEHHEeM M CHI'HAJOM oOpaTHOi cBA3M. YacTo B 3TOM ciydae cHCTe-
Ma IePeXOAUT B KoJieOaTeJbHBIH DEXXHUM, M03TOMY IOJOKHTEIbLHAS
obpaTHas CBA3b MCIOJB3YeTCs B TeHepaTopax KoJebGaHwuii. Hpyroit
IpUMep IOJIOKUTENbHOW 0OpATHOM CBASH — IENHbIE PEAKIMH B XH-
MHH ¥ QUBHKe (rOpeHre, B3PHIB, A€PHBIE PDEAKIIMH).

CucreMn! ynpaBieHus JeaATCA Ha aBTOMATHYECKHE W ABTOMATH-
3HPOBAHHbIE. ABTOMATHYECKHE CHCTeMbI paboTaioT 6e3 yuacTHs 4eso-
BeKa, HaIpUMep aBTONMJIOT. B aBTOMAaTH3MPOBAHHBIX cHCTeMax cbop
U IpeABADUTENIBHYI0 06paboTKy HMH(OPMAIUH BBIIOJIHAET KOMILIO-
Tep, & pellleHue IO NOBOAY YIPAaBJIeHUA NPUHUMAET YeJIOBeK.

MHorue cHCTEMBI YMEIOT «IOACTDAHMBATBCA» I0J H3MEHEHUS
BHEIIHMUX YCJIOBUM HJIM H3MeHEHHe CBOUCTB 0OObeKTa yIpaBICHHU.
OHu Ha3BIBAIOTCA ajanTHBHBIMH. Kiaccuueckas ajanTHBHAS CHCTe-
Ma — IJia3 4eJ0BeKa, KOTOPhIM H3MEeHseT AuaMeTp 3pauyKa B 3aBUCH-
MOCTH OT OCBEIEHHOCTH. B TeXHHUYECKHX cHCTeMax afalTUBHEIE DEry-
JIATOPBEI MOTYT YIPaBJATE 00'BEKTOM, MOJENb KOTOPOr0 O4YeHb ILJIOXO
u3BeCTHa MJIM MeHdAeTcA. OHM DapajjlelbHO pPelualT ABe 3aaul —
YOPaBJIAIT ¥ YTOYHAIT MMEIOIYIOCA MOJENb, 9TO, B CBOIO OYepenb,
IO3BOJIAET YJIYUYIIUTEL VIIPABJIEeHHE.

Bonpocbl u 3apaHua

1. O6pscHUTE, YTO TaKOe yIIpaBJeHHe.
2. Kax cBsAsaHa mHOpPMaNus ¢ yrnpasieHnem?
3. Kaxas mayka maydaer obIque 3aKOHOMEDHOCTH IIDOIECCOB YIPABICHUS
u nepenauyn uHMopmanuun? KTo cuuraercsa eé oCHOBOIIOJJIOKHHUKOM?
4. Yro rakoe cucrema? Yem oHA OTIMUYAETCHA OT IPYNNBI 06HEKTOB? IIpuse-
OUTE IPHUMEpEI.
5. Yro rakoe moacucrema?
6. Besaxuit in 00beKT MOKHO cuuTaTh cucremoit? IMouemy?
7. Kax BBl gymaere, MOMKHO JM HA3BaTh PYCCKHMH #ASKIK cucremoii? O6oc-
HYHTe Balll OTBET.
8. O6bACHUTE, MOYEMy OIEpPANUOHHAA CHCTeMa, (ailjloBas cucTeMa M CHC-
TéMa IPOrPaMMUPOBAHUA — 3TO MMEHHO CHCTeMBbI?
9. Yro Takoe cucTeMHBIH moaxon?
10. Yem pasiMgaloTCsi €CTECTBEHHBIE W UCKYCCTBEHHBIE CHCTEMBI?
11. Yem pasnuyarOTCA NOHATHA ¢«KOMIIOHEHT CHCTEMBI», «3JIEMEHT CHCTEMEI»
H «noxcucrema»? I[IpuBeguTe IpUMeEpEI.
12. 9ro rakoe maacmerema? IloueMy menb A CHCTEMBI BCETJa 3a/aeT HAZ-
cucrema? IlpuBeguTe npuMepsI.
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13. Yro Taroe cucrema ynpasienua? Kaxue aseMeHTH B Heil Bcerga ecThb?

14, Yro Taroe obpaTHas cesa3b? 3aueM oHa Hy:KHA?

15. Or gero saBucAT CBOHCTBA CHCTEMBI?

16. IlpuBeauTe HpUMEpH Pa3OMKHYTBEIX CHCTeM. B 4éM HX [JOCTOMHCTBA
M HeJ0CTATKH?

17. Tlouemy PasOMKHYTBIE CHCTEMBI HE HCIIOJNB3YIOT B OTBETCTBEHHBIX CIyYa-
ax?

18. ITouemy pa3soOMKHYThIE CHCTEMBI BCE JKe MCIOJB3YIOTCH, HECMOTDS HA MX
HeJO0CTATKHN?

19. ITepeuncanuTe JOCTOMHCTBA W HEOCTATKY 3AMKHYTBIX CHCTEM.

20. IpuBepnTe IPHMEPH! yIpaBieHusA ¢ o6paATHON CBA3LIO M3 PA3HBIX 00jac-
Teil, U3 BamIeil JKU3HHU.

21. Yro Takoe oTpHIAaTeNbHAA o6paTHAas CBA3L?

22, Korga ucnossayioT MoJIoKATeTbHEIE 00paTHBIE cBA3H?

23. Yem pasnnuyaioTCA aBTOMATHYECKHE U ABTOMATHU3HPOBAHHBIE CHCTEMBI?

24. Yro Taxoe aganTuBHEBIE cucTeMul? IIpuBesuTe NpUMepHI.

IToaroroBeTe coobuenue A

a) «Braan H. Burepa B HayKky»

6) «CucreMs! ynpapieHus B IPUAPOAE»

B) «CucTeMBl yupaBieHus B 00IjecTBe »

r) «OTpunarenbHas U MOJOMKHTEIbHAA O0PATHAA CBA3D»
1) «YTo Taxoe aganTUBHAA cucrema?»

§5
UHdbopmaumoHHoe obLuiecTso

Yro Takoe nadopmanuonHoe obmecTBo?

ITo mepe pasBHTHsA YejOBeYeCTBA IOCTOAHHO MOBBIIIATACH POJIb
uHpOopManmuu B KHM3HM OOIeCTBA ¥ OTAENLHOTO uejoBeka. CaMbie
Ba)XHBIe JOCTHXKEHHUA B 3TOU obsacTu — 2TO:

o nucvmerrHocms (oxoso 3000 ser go H. 3., Eruner);

o Knueonevamanue (X sex — Kurait, XV Bex — Espomna);

e cpedcmea céasu (renerpad, tesedoH, paguo, TeleBUIeHUe; KO-

Hery XIX — mauano XX Bexa);

e Komnvlomepwl (Bropas nojosuHa XX Beka).

Ceiiuac cuMTaercs, 4YTO MBI IE€PEXOAUM OT MHAYCTPHANBHOTO 00-
mecrTsa, B KOTOPOM TIJIaBHAA pOJb OTBOAHWTCHA IIPOMBIIILIEHHOCTH,
K uH@opmayuonromy (IOCTUHAYCTPUAILHOMY).
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UHdopmaunoHHoe ob6wecTBo — 37O Takas CTyneHb pasBUTUA UMBUITM3A-
LK, Ha KOTOPOI rNaBHLIMWA NPOAYKTaMK NPOW3BOACTBA CTAHOBATCA WHpopma-
LMs U 3HAHWA.

Ilepexon kK wHGOPMAIMOHHOMY OOIIECTBY YACTO HA3LIBAIOT HH-
dopmaTH3aLMEH.

fAnonnsa, CIIIA u HekoTopsle cTpaHsl EBpons (Hanpumep, 'epma-
HUA) yKe NpHOIU3HINCh, K MHGOpManuoHHOMY obmecTtBy. O6 arom
MOJKHO CYAHTH IO CIAEeAYIONINM IIPU3HAKaM:

BHeJIpeHHEe KOMIbIOTEPOB W MHGOPMAIIMOHHBIX TEXHOJOTHH BO
Bce chepsl JKU3HU;

pasBUTHE KOMMYHUKAYUil (CPeACTB CBA3M) — KOMIbIOTEPHBIX
cereil, COTOBOH CBA3HU U T. II.;

Heo6X0AMMOCTh KOMIBIOTEPHOH I'PaMOTHOCTH JJiA J060r0 ueso-
BEKa;

cBoboma mocryna K mHpOpManuM;

ZOCTYTMHOCTh OOpa3oBaHHUSA, B TOM 4YHCJe AUCTAHIIMOHHOTO (ue-
pes UHTEpHET);

U3MeHeHHe CTPYKTYDhl 3KOHOMUKH — Bce OoJIbllle JI0Jied 3aHu-
MaloTCa He IMPOM3BOJCTBOM TOBApOB, a IOJIyueHHeM u oOpabor-
KOi MH(pOpPMAIIUN;

U3MeHeHHe YKJaja JKU3HHU Jiojeill (Hampumep, oOljeHHe 4epes
VHTepHeT BMECTO JIMYHON BCTPEYM; MHTEPHEeT-MarasuHbl U HC-
MOJb30BaHUE 3JIeKTPOHHBIX J€Her U T. IL.).

Ecnu B pesyJsibTaTe MHAYCTPHAJIHM3AIUN MAIIWHBLI 3aMEHHJIHM YeJo-
BeKa Ha IPOM3BOJCTBE, TO Teleph KOMIbIOTEDPbl HAUMHAIOT CAMOCTOA-
TenpHO (6e3 yuacTusi yejoBeKa) cobmparh M obpabarTeiBaTh MHMOPMA-
LU0, 3aMeHAd JIIOJAeil B YMCTBEHHOH pabGoTe, KOTOPYIO J0 3TOr0 MOT
cresaTh TOJBKO YeJIOBEK.

C oxHOIT CTOPOHBI, Iepexoj K MH(GOPMAIMOHHOMY obmiecTBy 00-
JleryaeT JKU3HB JIIOfeill, IOTOMY UTO HA BCeX DYTHHHBIX M THMKEJIBIX
paboTax HMX 3aMeHAIOT KOMIbIOTephl M poborel. C APYroil CTOPOHBEI,
CYIecTBYeT HeMAaJ0 HeraTMBHBIX IIOCJIeJCTBHIL:

yCHIIeHHe BJIMAHUA cpeacTe MmaccoBoit mH(popmanum (CMH),
¢ IIOMOINBI0 KOTOPBHIX HECKOJBKO YeJJOBeK MOTIYyT BJIHATH Ha
OoJbIIIMe MAacchl JIIOJeli; Tak IIMPOKOe OCBeIleHHe Teppopa B
CMM npuUBOAHAT K BHAYUTEJIBHOMY BIHAHHIO TEPPOPUCTHIECCKHUX
opraHM3anuii Ha HANIY >KU3HB, I09TOMY HEKOTOphIe y4EéHbIe I'o-
BOPAT O TOM, YTO OOIIECTBO TepAeT YyCTONIUBOCTE;
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¢ B pe3yJbTaTe JOCTYIHOCTH MH(OPMAIMU PAa3pyIIAeTCH YaCTHAS
’KU3HB JIIOAEH M UeNbIX opraHusauuii (Hanpumep, B MHTepHET
HepeAKO NPOCAYHMBAIOTCA CBEJEHHs, He NpefHa3HAYeHHBIE IJIA
BCeoOIIero Aocryma); 4Tobbl STOr0 He IPOMCXOAMJIO, IPU OOMe-
He JNYHOH MH(popManued (Hanpumep, Npu TeneGOHHBIX Pasro-
BOpax) MCHOJIB3YETCs MU(POBaAHNE JaHHBIX;

® B I'HTAHTCKOM IIOTOKe WH(OPMAIIUM OYeHb CJOMKHO BHIOPATH Ka-
4YecTBeHHbIe U JOCTOBepHbIe AaHHbIe (B MHTepHEeTE, Hanmpumep,
OYeHb MHOT'O JIOJKHOH M NPOTHBOPEYMBON MH(MOPMAIIIHN);

e JuYHOe obulleHHe BCEé Gosiblne 3aMeHAETCH OGLIeHMEM B Hurep-
HeTe, peajibHadA KU3Hb CTAHOBUTCHA BUPTYAJILHOIM;

® MHOI'MM JIIOAAM CTapIIero MOKOJeHHA OYeHb CJIO0MKHO IPUCIIOCO-

OUTBCA K MEHAIOIIUMCS YCJIOBUSAM, OHM MOT'YT OKa3aThCH «3a
GoproM».

Hudopmanuonnsie pecypes:

Pecypcamu HagssIBaioT J106bIe Cpe/ICTBA, IO3BOJSIONIHE TIOCTEe HEKO-
TOPOil «06PaboTKU» MOIYYNTH JKeaaeMblit pedyabTar. TpaguHoEHO cpe-
AW pecypcoB OOILIECTBa BBIAENATH IPUPOJHBIE, MATePUATLHBIE, SHEpre-
THYeCKue, TPyAoBbIe, puHancoBhIe. Ceifyac 0OYeHb BAXKHYIO POJIH UIPAIOT
HH(POPMAUMOHHBIE PECYypPChl — JOKYMEHTHI, B TOM YUCJIe B GHOIHOTE-
Kax, apxuBax, 0aHKax ZaHHBIX, HHGOPMAIIMOHHEIX CHCTEMAX.

HHadopmanuonHEIe pecypecsl CTaIH TOBAPOM, KOTOPBIA CTOUT He
MeHbIe (a wHOTZAAa W Goibine), yeM ApPyrue pecypchl. MHOMKECTBO
(Gupm okasbiBaeT HHGOPMALMOHHEIE YCIYTH:

e TMOWCK U moxbop uHpOpMAaINH;

e 1oA0op nepcoHasa (KaapoBble ATEHTCTBA);

e obOyyeHnue (yueOHBIE LEHTDEHI);

e peKJaMHBIE areHTCTBA;

¢ KOHCAJTHHT (KOHCYJbTALM, YCIYTH IO ONTHMU3AINY Gu3Heca);
paspaboTKa ImporpaMm u BeG-caiiToB.

Huadopmanuonasie TexHoJIornu

- Oaue n3 npusHakoB MHMOPMANMOHHOrO ofmecTBa — IIHPOKOEe
BHeJIpeHHe MH(POPMAUUOHHEBIX TEXHOJOIMH BO BCe CEpHI IKUIHH.
JIobas mexnonozus — aro crmocob cuenarts HOPOAYKT U3 MCXOTHBIX
MaTepuasioB (C rapaHTHPOBAHHBIM PE3YJILTATOM).
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HoBbie MHGMOPMALMOHHBIE TEXHONMOMMM — 3TO TEXHOMOrUW, CBA3EHHbLIE C
MCNONb30BaHWEM KOMNbIOTEPOB ASS XpaHeHus, 3almTsl, 06paboTku U nepeaa-
4K MHGOPMALMHA.

K HEEM oTHOCATCA:

s nodzomoera 0OKYymenmos;

o NOUCK UH@OpMAUUU;

o menexommyrnurxayuu (KOMObIOTepHBIe ceTH, VHTepHeT, ajex-

TPOHHAA I10YTAa);

s asmomamu3suposannvie cucmemvt ynpasrenus (ACY);

s cucmemv. asmomamusuposannozo npoexmuposarus (CAIIP);

s reouHpOpPMaINOHHBIE CHCTEMBI (Ha OCHOBE KapT, CHHMKOB CO

CITYTHUKA);
» obyueHue (dJEKTPOHHBIE Y4YeOHMKH, KOMIBIOTeDHbIE TpeHA-
JKEpbl, IUCTAHIMOHHOE 00y4yeHue yepes FHTEpHET).

OcTaHOBHMCS HA HEKOTOPHIX MH(OPMAIMOHHBIX TEXHOJOrHAX Go-
Jee moApodHO.

IIpumepom ACY MOKeT CIYKHTb CHCTEMa, NpeHasHaueHHAA JJIA
aBTOMaTH3anmuy paboTel pecropaHoB. Ha paGoumx mecrax GapMeHOB,
O0(UIMAHTOB, MEHEHKEePOB M AJMHUHUCTDPATOPOB YCTAHOBJEHBI 11€PCO-
HaJbHBEIE KOMIIBIOTEDHI, CBA3AHHEIE B €AMHYIO JOKaJIbHYIO ceTh. Ilpm
HmoJydeHWH 3aKasa wHGOpMANUs O HEM cpasy mepejaércs B 6asy naH-
HBIX M pacredaThiBaeTcd Ha IPHHTEPax, YCTAHOBJICHHBIX HA KYXHeE.

B IpOMBINIIEHHOCTH INMPOKO HMCHOJb3YIOTCA aBTOMATH3HPOBaH-
HEIe CHCTEMBI YNPABJCHHA TeXHOJOrMYecKHMH mnpoueccamu (ACY
TII). Ilpeacrasum ceGe OpraHu3amnuio, KOTOpas OTBEYaeT 3a pa6ory
HECKOJBbKHUX AM3esb-TeHepaToOpOB, PACIOJIOKeHHBIX B PasHbIX MecTax.
Kaskblii TeHEpaTOp CBA3AH C YIPABJIAIONAM KOMIIBIOTEPOM, KOTOPBIX
cobupaer mHMoOpManuio 0 paboTe YCTAHOBKH M Iepelaer ee (mo ka-
GebHOM JUHUYM MM Yepe3 paZuoMOjeM) B IeHTPalbHbIA oduc, rae 3a
06CTAHOBKOM cleAUT AMcHeTdep. B cayuae HeOOXOAMMOCTH AUCHETYED
nepeaéT o6paTHO KOMaHAy Ha M3MeHEeHHe DexuMa paboThl reHepaTo-
pa Wiy IPUHMMAET pPelleHHe O Bhled/le PeMOHTHOH GpHrajsl.

CoBpeMeHHEIH HMHKeHep AJIA IOArOTOBKH depreskeH yiKe IOUTH
HUKOT[A He HCIOJbL3yeT TPAAMIIMOHHBIE MHCTPYMEHTHI: KyJIbMaH, JIH-
HeliKy, jJeKaja, nepbs. Bce nenaerca Ha KOMIObIOTEpe B CHCTeEMax aB-
romaTHauposanHoro mpoexktuposanusa (CAIIP'). CAIIP npuMeHAIOT-
¢ B MaIIXHOCTPOEHMH, CTPOUTENbCTBE, daekTporuxe. Bee CAIIP mc-

Anrauiickoe nassaane CAD — Computer-Aided Design.
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OONMBb3YIOT BEKTODHOE KoJAupoBaHWe u300pakenuwii. Hawmbosee
HM3BECTHEI CHCTEMBI:
e AutoCAD — camas monyJjspHas CACTeMa aBTOMATH3HPOBAHHO-
r'o NPOEKTUPOBAHUS U YeDPUYEHUH;
o ArchiCAD — pns OpoeKTHDOBAHUA B3JaHUM, JaHamadgToB
1 Mebesiu;
o OrCAD — pns IPOEKTHPOBAHUSA JIEKTPOHHBIX CXEM;
o KOMITAC — oreuecrsennas CAIIP, mosBoasomast otopm-
JATH YePTeKH B COOTBETCTBHM C POCCHUCKUMH CTaHJapTaMH
(puc. 1.14).

AC-3D LT ¥9 - [Handw

Puc. 1.14

leonngopmanmonnsie cucremsr (reorpadudeckue HH(pOPMAaIHOH-
Hple cucremsl, 'HC) — 210 MHCTpYMeHTHI a1 paGoTHI ¢ nudpoBLIMU
kapramMu. OHE MOTYT CTPOMTBCSA HA OCHOBE KApPT B BEKTOPHOM dopmare
MY COYTHHMKOBBIX CHUMKOB IOBepXHOCTH 3eMmiu. Ha ocHOBHOH cioii
«HaKJaJbIBAIOTCA» PACTPOBLIE M BEKTODHBLIE CJIOM C AOTOTHUTETLHON
uH(popManuei: AOPOrH, ropoAa W NOCETKH, YJIHUILEI, Apyrue o0BeKThI
(puc. 1.15). C momompio TMC MOKHO M3MepHUTH PAacCTOAHUE MEXKIY
TOYKaMH¥, HPOJOHUTh MAPIIPYT IO CYINECTBYIOMIMM JODOraM, M AarKe
IIOCMOTPETD, KaK BBIMVIALAT YJIUIBl HEKOTOPHIX KPYNHBIX IOPOAOB, —
9TO NO3BOJIAIOT cepBUCHl A Hoerc.Jlarnopamvl u Google Street View.
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Puc. 1.15 (maps.yandex.ru)

WupopManMOHHbIe TeXHOJIOIMH OTKPHIBAIOT 0OJIbIINE BOZMOMHOC-
TH s 00ydeHHs. DJIEKTPOHHbIe YUeOHUKHU II03BOJIAIOT, B OTIANYNE OT
GyMa’kHBIX, MCIOJB30BATH MYJbTHMeIHHHBIE TEXHOJOIHMH: 3BYK, BH-
neo, aguManuio. OHM CTAHOBATCSH WHTEPAKTHBHBIMH, T. €. ydaIluics
MOJKET MCIOMb30BATh UX KAK TPEHAKEp, BHINOJHAA 3afmanus. OOyda-
jomas IporpaMma-y4e6HHK CTDOMT MO/€JIb KOHKDETHOr0 Y4YeHHKa
¥ BHIOMpaeT «MapupyT», ONTUMAJbHBIA HMEHHO JJIs HEro.

C passuTuem MHTepHeTa CTAJO0 BOZMOXXHO JHCTAHIMOHHOE obyue-
gue. Ha cepBepe BHIKJAAbIBaloTCs yueOHbIE MaTepHalbl U IPaKTHIE-
ckme 3anaEuA. 'pymile ydyamuxcs BblejseTcs NpenoiasaTesb (Thbio-
TOp, OT aHrja. tutor — npemnojaaBaTelb, HAaCTaBHHUK), V¥ KOTOPOTO OHH
MOTYT CBOOOZHO KOHCYJBTHPOBATHCH, HCIONB3Ys 3JEKTPOHHYIO MOY-
Ty, 4aThl ¥ Ap. Bce mpobGieMHBIE BOOPOCHI MOMHO o0CyAUTE C OJHO-
KypcHHKaMu Ha (opyme. C mOMOMIBIO TAKOH CHCTEMBI MOXKHO OCBaH-~
BaTh KypC VHMBEDCUTETa, He BRIXOASA M3 AoMa (HyKeH TOJBKO AOCTYII
B UuTepHeT).

Ilns oTpaboTKU HABHIKOB PAaGOTHI CO CIOMHON TeXHUKON IIUPOKO
HCTIONIB3YIOT KOMITbIOTEepHbIe TpeHamxépsl. OHM HeOOXOAMMBI s 06-
y4eHus [epcoHaja B TeX ciaydadax, Koraa omubka mpu pabore ¢ pe-
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Puc. 1.16 Puc. 1.17

ANBHBIM OOBEKTOM MOXKET INPHUBECTH K THAMEIBIM IIOCHEACTBHAM.
Ouens BayKHBI TPEHAXKEDHI AJIA OGYUEHHUSA JETUNKOB (puc. 1.16) u cy-
Aosoxurenei (puc. 1.17), oHu m03BOIAIOT OTPAGOTATE AEHCTBUSA B pas-
HOOOpa3HBIX aBapUMHBIX cHTyanusax. dacTo TPEHAXXEPBl IPUMEHSAIOT-
CA B CBA3KE C pPeaJbHOM anmaparypoiil.

ITpocreiimue TpeHaképsl — 3T0 KOMIBIOTEPHBIE UI'DELI-CUMYJIATO-
PbI, MOJEeJHPYIOIIHe IIOJIET CaMoJeTa WJIH BOMKIeHHE ABTOMAIIMHEL.
Onm cTposTcs Ha OCHOBE MAaTEeMATHUYECKHX Mojesel, KOTOpble NpH-
OJIMKEHHO ONMMCHIBAIOT PeaJbHbIe 00beKTEI.

Hudopmanuonnas KyasTypa

Bospacranue posm uadopmanuu B COBpeMeHHOM ofIiecTBe Tpeby-
€T OT KaXJ0ro 4JejgoBeka (u oT oOIeCTBA B IEJOM) OIpeLeIS8HHOMN
KYJbTYpPHI o0Opamiesus ¢ uaGopmManueii u HHPOPMAIMOHHBIMA TEXHO-
JIOTUAMH, T. €. HHQOPMAITHOHHON KYJIbTYPHI.

Undopmanmonnas KyasTypa o6mecTrsa — 3TO CIIOCOGHOCTE 00-
mjecTna:

e 9(QdEKTUBHO MCIIOJIB30BaTh MH(MOPMAIIMOHHBIE pecypcel U cpef-

cTBa o6MeHa MHGOpPManueii;

¢ NPHMEHATH II€PeAOBBIE AOCTHIKEHHUA B 00JacTH MHGOPMAaIHOH-

HBIX T€XHOJIOT'HH.

Hudopmanmonnas KyabTypa 4ejoBeKa — 5TO €ro YyMeHHue Huc-

TIOJIB30BATE COBPEMEHHBIE TEXHOJIOTMH /A PelleHUs CBOMX 3ajxad,

@ororpaduy TPEHAXKEPOB IPEZOCTABIEHBI KOMIAHMAMMI «JunaamMuka»
(www.dinamika-avia.ru) u «Tpansac» (www.transas.ru).

&

&8
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CBSIBAHHBIX ¢ TIOMCKOM ¥ 06paboTkoit madopmanuu. CoBpeMeHHbIN de-
JIOBEK JOJI’KEeH yMeTh:
+ (opMyIMpOBaTH CBOI MOTPEOHOCTH B MHMOPMAIIUN;
+ HAXOAWUTH HYKHYIO HHGOPMAIHIO, MCIOJB3YA PasiuvHbe HC-
TOYHHUKH;
« OTOMpATH M aHAIM3UPOBaTH MHGpOPMANWIO (B TOM HYHCJIE KOH-
CIIEKTHPOBATH, COCTABJIATEL pedeparTsl);

¢ IpeACTaBAATH WHMDOPMAIUIO B PA3HBIX BHAX;

« obOpabaTeiBaTh HHPOPMAIUIO U CO31aBATh HOBYIO nHGOPMAaIUIO;

+ HMCIOJB30BATH MHGOPMAIMIO AN IPUHATHA PEIIeHui.

9TO He IPOCTO Kakue-TO TpeGOBaHMA K «HAealbHOMY» YeJIOBEKY.
Ileso B TOM, 4TO B HOBOM HMH(OPMAaIMOHHOM OOIIecTBe YCHEIIHOCTH
YeJ0BEKA M ero BO3MOKHOCTH DEaIM30BaTh BCe CBOM crocobHOCTH Oy-
AYT 3aBUCETH OT ero YMEeHUs IPaMOTHO paboTars ¢ undopManme.

Kpome Toro, moHsTHe <«HMHMOpDMAaIUOHHAA KYJIbTypa» BKJIOYaeT
B ce6si DTMUHOe MOBEJEHMe NpM HcHonb3oBaHuuM HHGopmanuu. He-
STHYHO IMOJABIATL BBICKA3BIBAHUA APYTHX, Jaske eCIH 3TO HNPOTHBO-
peunt BamuM y6exaeHnaM. HeaTmdaHo GeCHOKOMTEH APYrMX M yrpo-
»KaTh WM. IIpH BOZHMKHOBEHHMHM KOH(IMKTOB HYXHO NPUMEHHUTHL BCE
BO3MOJKHBIE MephI, 4TOGLI peluTsL nmpobiaemy Ges obpaieHuA B Cy/[.

HesTHYHO DACIPOCTPAHATH BHICKABBIBAHUSA, H300DAKEHUA WM
MHEHHA Apyrux Ges mx coriacusa. Ecjiu Bbl XOTHTe PasMeCTUTE B 06-
meM jgocTymne (Hampumep, B conMaJpHO ceTn) MHGMOPMALHIO, Kaca-
JOIYIOCH UACTHOM JKMB3HHM APYTUX JIOJeH (bororpaduu, NUUYHYIO Ie-
pPEemnucKy), cleAyeT CIPOCHTh UX padpelleHus.

MEorue MaTepuaibl, pasMmeliéHHble B VHTepHeTe, OXPaHAIOTCH
s3akoHaMu 06 aBTOpcKmMX mnpaBax. Ilosromy HX Helb3d B3ATH M HC-
[0JIB30BATH IPOCTO TAK, KaK cBoé. Eciu BBl BKJIIOYAaeTe KAaKyI0-TO HMH-
dopmanmio (TeKCT, KAPTUHKY) B y4eOHyI0 paboTy (manpumep, pede-
par), HeoOXoAMMO 06A3aTEJbHO NPUBECTH CCHUIKY Ha caiiT, rze BBI eé
B3siMM. B HEKOTOPBIX CJAydYadx, HAIPDUMeED MPH JKeJaHHH HCIOJIB30-
BATH Yy’KOH PUCYHOK HJIM TEKCT Ha CBOEM caiiTe MM B NeYaTHOM M-
NAaHWH, HYXXHO OJYYATH IIMCbMEHHOe corjiacue aBTopa.

Hcnons3oBagne 4y oro mMarepuaja 6e3 cChUIKH (T. €. QaKTHIECKH
IPUCBOEHME UYIKHUX Pe3yJbTATOB) HA3bIBAETCHA IJIArHaTOM. Ecau 6yzner
I0Ka3aHo, YTO 9JTHM aBTOpPY IIpHYHHEH KDPYIHBIA MaTepHaIbHbII
yiep6 (6onee 50 Thic. pybieit), HAYHET AEUCTBOBATH YTOJIOBHBIN KO-
nexc (VK P®, crarea 146), OpeAyCMATPUBAIOIIUI IeHex Bl mTpad,
HCIpaBUTEIbHBIE PaGOTHI MM JaXKe apecT Ha CPOK X0 6 mecsnes.

Heob6xoguMo DOHHMATHL, 4YTO HempaBOMEPHBIM JOCTYH K YyXKOH
nHGOpMAanuK («B3JIOM» CANTOB, MOYTOBBIX AIIMKOB, JUIHBIX CTPAHM-
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9eK) — 9TO YroJIOBHOE IpecTyIUIeHWe, KOTOPOe HAKA3BIBACTCSH JHIIIe-
HueM cBoOOABI Ha cpok a0 5 ger (YK P®, craTesa 272). To xe camoe
OTHOCHTCA M K CO3JaHMIO, MCIOJIb30BAHUIO ¥ PACHPOCTPAHEHHIO Bpe-
AOHOCHBIX KOMIBIOTEPHBIX nporpamm (YK P®, crarea 273, xo 7 xer
JHIIeHUA CBOOObI).

C omuoO#t cTOpPOHBI, pasBuUTHE KOMIBIOTEDHOM TeXHHUKH M KOMMY-
HUKAaIUOHHBIX TEXHOJIOTHI NpeJOoCTaBJIsAeT MHUPOKHE BO3MOMKHOCTH W
(raxxyuryiocst) monuyio ceoGoxy. C APYroi CTOPOHSBI, B MH(POPMALIHOH-
HOM 0011ecTBe IPOAOJIKAIOT AeHCTBOBATE BCe HOPMBI IpaBa ¥ MOpPAaJH,
KOTOpbIe BBIPAGOTAIO YEJOBEYECTBO 3a CBOIO MCTODPHIO.

Bonpocbl u 3apanus

1. [Tepeuncanure BaskHEHININE ZOCTHIKEHUA dJejioBedecTBa B obsactu uHbOp-
MaOMOHHBIX TEXHOJIOTHIA.
2. HasoBuTe HeraTHBHBIE nocnexacreud uHpopmarusanuu obmecrsa. Kak,
Ha Ball B3TJIAN, C HUMH MOXXHO GopoThca?
3. Ha kakux ycioBHAX MOMXHO MCIOJNb3OBATE MH(pOpMAanuioo, HaHJeHHYIO
B cetn UnTepHET?
4. Yo Takoe 3TUYHOE NOBEeHUE B Hrreprere?
5. 9to Takoe mHGMOPManuHOHHOE 06mecTBo? YeM OHO OTJIHYAETCHA OT HHIYC-
TPHAJIBHOTO?
6. Ilepeuncamre XapaKTepHbie YepThI HH(DOPMATHOHHOrO 0b1ecTBa.
7. Yro rakoe mHbGOPMALHOHEEE pecypcei?
8. Ilepeuncaure nHOOPMAIMOHHBIE YCIYTH.
9. 9ro Takoe TexHONOrma? Yro TaKoe HOBHIE HHPOpMaNUOHHEIE TEeXHOJO-
rau?
10. Yro Takoe ACYu ACY TII? IIpusegute IpHMEepHI.
11. Yro raroe CATIP? B kakux objacTaX OHH HCIOJb3YIOTCHT
12. Yro Takoe reomH(pOPMANHOHHEIE CHCTEMBbI?
13. Kaxue HOBble BO3MOMKHOCTH AIs 00y4eHus NOABAAIOTCA B wHbOpMAIu-
OHHOM ob1ecTse?
14. Yro Takoe AUCTAHIIMOHHOE ob6yuenune? ObGcyauTe ero AOCTOMHCTBA M He-
JOCTATKH,
15. Yro rakoe uHGOPMAHOEHASA KyJaeTypa obiecrsa?
16. Yro rakoe miarmar?
17. Kakue neficTBus, cBA3aHHBIE ¢ MHGDOPMATMOHHBIMM TEeXHOJOTHSAMM, SB-
JIFIIOTCA YTOJIOBHBIMH MPeCTYILIeHHAME?
18. M3 uero cknaneiBaercs “HQOPMAHOHHAA KYIbTYypa YesoBeKa?
19. BepHo 1nu, uTo MHMOPMATHOHHAH KyJbTypa W KOMIBIOTEDHAs# IpaMoT-
HOCTB — 9TO OAHO u TO Ke? OGocHyliTe CBOIl OTBeT.
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A IloaroroBsTe COOOUIEHHE

a) «Undopmarnsanusa obmiecTsa: IIIOCH ¥ MUHYCBI»
6) «9tuka B UHTEpHETE»
B) «AHTepHeT U 3aKOH»

m NpakTuueckue paboTtbi k rnase 1

Pa6ora Ne 1 «HaGop u oopmiaeHre JOKYyMeHTa»
Pa6ora Ne 2 «Anropur™m RLE»

Pa6ora Ne 3 «CpaBHeHHUE aJITOPUTMOB CIKATHA»
Patora Ne 4 «Mcnonbp3oBaHne apXuBaTOpPOB»
Patora Ne 5 «C:xaTue ¢ moTepaMH»

m 30P k rnase 1 Ha caiite ®LMOP (http://fcior.edu.ru)

¢ Knaccupuranmsa nHGOPMAIMOHHBIX IIPOIECCOB
o AJITODHTM ONTHMAJbHOrO Koxuposanusa Xadpdmana

¢ Ponap u mecTo MHGPOPMAIMOHHBIX TEXHOJOTMHA B COBPEMEHHOM
obirecTBe

Camoe BaxHoe B rnase 1

¢ KonmuecTBOo MH(POPMAUMU 3aBUCUT OT TOrO, HACKOJIBKO OKHIAA~
eMO ToJIyJYeHHOe COOOIIeHue.

» Jlna Toro 4yrobbl 0OHApPY’KMUBaTh U HMCIPABIATH omubKHu B c000-
[leHNH, BBI3BAHHBIE IIOMeXaMM IpU Iiepefiaye, HYXKHO BBOAUTH
JIOTIOJTHUATEJIbHBIE KOHTPOJbHBIE OUTHI B Kaxxk/ablil 610K JaHHBIX.

o JIns Kaka0ro cooOIIeHUs CYIIeCTBYeT NpeJesibHO JOCTHKUMAA
cTemeHb cKaTus. YeM MeHbIle 3aKOHOMEDHOCTEH B KOJe c000-
IIeH!s, TeM CJIOKHEee ero CXKaThb.

o CymecTBYIOT ZBa THIA AJFOPUTMOB CKATHUA: CKaTHE Ge3 moTeps
u cxxarue c¢ rnorepamu. CkaThe ¢ MOTEPAMH HMCIOIb3YETCA NPH
nepenade PUCYHKOB, 3BYKa, BH/EO.

e Jlna saddeKTUBHOrO yIpaBIeHHUSA HeobGxonuma oOpaTHasdA CBA3b
OT yIpaBJIsieMoro o0'beKTa K PeryasaTopy.

o T'naBuaa uepra uHGOPMAIMOHHOro oOliecTBa — IIOBBIIIEHHE
posy HH(pOPMAILUMOHHBIX TeXHOJIOTHH B }KU3HU JIIONEH.




Maea 2
MoapenupoBaHue

§6

Moaenu u mogenupoBaHue

Brenenue

IIpu crnose «momenb» y MHOrmx, HABEPHOe, IOABJIAETCA MBICIb
O MOJeJIAX CaMoJIETOB, Kopabjeil, TAHKOB U APYTroil TeXHWUKH, KOTO-
PbI€ CTOAT Ha NOJIKAX MarasmHoB. OZHAKO CJOBO «MOAENL» MMeeT Go-
jlee mupoxoe sHavyenwe. Hanmpumep, urpymxm, B KoTOphIe HUIpawT
AETH BCEX BO3PaCTOB, — 3TO MOJENU PEaNbHLIX 00BEKTOB, C KOTODHI-
MU OHH BCTPEYAIOTCA B KUBHU (UJIM BCTPETATCH B OyAyImeM).

I'oBops 0 Mozeny, MBI Bcerjia yKaswIBaeM Ha KAKONW-TO APYyroi o0b-
eKT (mpomecc, aBaeHue), Hanpumep: «[706yc — ar0 MOJEeNE 3eMIn».
3nece «Apyroit 06BEKT» — BTO 3eMJA, OH HA3bIBAETCA OPHTHHAJIOM.
OOGBEeKT CTAHOBUTCA MOMEIBIO TOJBLKO TOrZa, KOTJa eCTb OPUTHHAJ, MO-
denu Ge3 opuzunana He cyujecmeyem. OpUTHHAIAME MOTYT OBITH:

® o0serxmovl (caMoJI€T, 3maHme, SAPO aroMa, KpHUCTaAJJIAYecKas
PElIéTKa MeTajia, raJakTHKa);

¢ npoyeccv. (U3BMEHEHHE KJIMMATA M SKOJOTHUECKOH obcTaHOBKH,
PasBUTHE 9KOHOMUKH);

® AsneHUs (3eMIIETPACEHHUA, IYHAMY, COTHEUHbBIE 3aTMEHHUA).

3ayeM HYMKHBI MOJeNn Boo6me? OHM mosBaAOTCA TOrAa, Korjaa
MBI XOTHM DEIIUTbL KaKyio-TO 3adauy, CBABAHHYIO C OPHIHHAJIOM,
4 u3yvaTh OPUIUHAJ HEBO3MOYKHO, HOTOMY UTO:

¢ OpHTHHAJ He Cyuecmeyem; HANpUMep, Y4eOHUKH HCTOPUH —
9TO MoJenu O0LIeCTBa, KOTOPOTO YiKe HeT; BO3MOMKHBIE nocJen-
CTBUSA SZIEPHON BOMHBI yuéHbIe M3ydaau Ha MOAENAX, IOTOMY
UTO CTABUTEH PeaJbHBIH 9KCIIEPUMEHT GbLI0 OBl Geaymuem;

¢ HuCcilenoBaHWe OpUTHHANa J0p0o20 UL ONACHO NAA >KU3HU, Ha-
IIpUMEp, NpH YOPaBJIe€HUM SANEPHBIM DPEeaKTOPOM, WMCHBLITAHUM
CKadaH/pa /A KOCMOHABTOB, CO3AAHHHM HOBOTO CAMOJSTA MM
Kopabus;
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o CLONCHO uccaedosams HENMOCPEeACTBEHHO OpPUTWHAJ, HAIPUMED
CoJTHeUHYIO CHCTEMY, MOJIEKYJIBI X aTOMBI, OU€Hb OBICTPBIE IIPO-
[eccHl B ABUTATEIAX BHYTPEHHEro CropaHus, OUeHb MEeJJICHHbBIe
[BHKEHNAA MaTePUKOB;

* HAC WHTEPECYIOT TOJBbKO HeKomopbvie c80UCmea OPUTHHANA; Ha-
npuMep, YTOOBI HMCHOBITATH HOBYIO KPacKy HAJIA camoJiéra, He
HY>KHO CTPOMTH CAMOJIET.

WUrax, MomeJh Bcerga CBAsaHa He TOJBKO C OPHUIMHAJIOM, HO
¥ ¢ KOHKPeTHOM 3afgadeil, KOTOPYIO MBI XOTHUM DEIIATH C eé MOMOIIBIO.

Ina na:060r0 OpPUIMHAJNA MOMKHO IIOCTPOMTH MHOMKECTBO DPAa3HBIX
mopeneit. Hanpumep, MOJAEIBI0 YEJOBEKA MOJKET CIYKHTh €ro doro-
rpadusa, DacHopT, FeHeTHIECKHd KOJ, MaHeKeH, PEeHTTeHOBCKUN CHHU-
MOK, Onorpadus. 3aueM cToabko? Jlesio B TOM, UTO KaKAad M3 3TUX
Mopeseii OoTpa)kaeT TOJbKO Te CBOMCTBa, KOTOPbIe BAsXHBI IIPH pelne-
HUM KOHKpeTHO# 3azauu. Taxue CBOCTBA B TEOPHH MOJETHNPOBAHAA
HA3BIBAIOT CYIIeCTBeHHBIMH.

BumecTe ¢ TeM OIHA ¥ Ta Ke MOJeJb MOXKEeT OIMCBhIBATH MHOKECTBO
caMBIX PasHBIX opuruHajNoB. Hampumep, B PasjMYHBIX 3ajatuax aToM,
MyXa, 4eJOBeK, aBTOMOOUIb, BHICOTHOE 3/IaHNeE, JaKe ILIaHeTa 3emusa
MOTYT GBITH IPEJACTABIEHHI KaK MaTepHaJbHbIe TOUKH (ecsiu pazmepsl
COCeHHX OOBEKTOB M DACCTOAHHMS MEXJYy HHMHA 3HAUMTENIbHO
GoabIime).

Temeps MOKHO AaTh ONpe/eJeHre MO/Ie T U MOAETHPOBAHIA.

Mopens — 370 OOBLEKT, KOTOpbli Obnaaaer CyuecTBeHHbIMM cBoOWCTBaAMMU
apyroro o6bekTa, Nnpouecca Unu ABNeHs (opuruHana) u ucnons3yeTcs
BMECTO HEero.

MogenupoBaHue — 3T0 CO3aHNe 1 UCCNeAoBaHne MoAene C Lenbo
M3yUYeHUs OPUrMHanoB.

[IpaKTHYECKH BCE, YTO MBI [IeJIaéM C IIOMOIIBIO KOMIBIOTEPOB, —
aT0 MomenupoBanue. Hanpumep, 6a3a AaHHBIX O6MOIMOTEeKH — 3TO MO-
Jedb peajbHOTO XPaHWJIHUINA KHHT, KOMIILIOTePHBIX YepTéx — ITO
MOjelb OeTaJud U T. A.

C moMONIbI0O MOJEJUPOBaHUA MOYKHO pellaTh 3ajadu YeTHIPEX TH-
IOB:

o uccaedosarue OPUTrHHANA, U3YYEHUE ero CTPOeHHUHA (gaime Bcero

B HAYYHBIX ¥ y4eOHBIX NeNAX);
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® ananu3 («4T0 GyHeT, eCid..») — NPOTHOSUPOBAHUE BIUAHUS
Pa3/IMYHbIX BO3JEHCTBUY HA ODHTHHAI,
® cunmes (<KaK cJe1aTh, YTOGbL...») — YIPaBJIEHNE OPUTHHAIOM;

® onmumusayus («Kak CAeNaTh Jydie BCEro...») — BBIGOp HaH-
JIYYIIero pelleHusa B JaHHBIX VCJIOBHAX.

Buasr mopeseit

CyiecTByeT MHOMKECTBO KJaccupurkanuii Mogmesnei, Kakgas us
KOTOPBIX OTPaKaeT KaKoe-TO OJJHO CBOMCTBO. YHUBepCAJBHOMN KJIACCH-
burkanum moxenei Her.

Ilo npupone mozmenmm nensitecs Ha MarepuajgbHble (busuuecKkue,
npeamMerHele) ¥ wHGOpManuonnsie (puc. 2.1). MaTepuansHbie MOJeJIH
«MOYKHO IMOTPOTaTh» — 3TO UIPYIIKH, YMEHBLIIEHHbIE KOIMUHN CAMOJIETOR
1 KopabJeil, dydesa JKUBOTHBIX, yaeGHbBIE MOLETH MOJIEKYJ U T. II.

L Marepuansabie ] [Hmpopmannonnme]

%
[jaaxonmﬂ Epﬁa.nbxue]

I'paduueckune
Tabauunsie
MaremaTuueckue
Jlornueckue
ConenuanbsHble

Pue. 2.1

Hndopmaunonnsie mogean — sro “HPOPMANUA O CBOMCTBAX ODH-
THHAJNA ¥ ero CBA3AX C BHEIIHUM MupoM. Cpefn HUX BHIAENSIOT Bep-
GanbubIe Momenu (cioBecHBIE, OT 2am. verbalis — CJIOBECHEIN) W 3HA-
KOBbI€ MOJEeNH, 3alHCaHHBIE C IOMOIIBIO KAKOro-To (hopMabHOro
ABBIKA:

e rpaduyeckue (CXeMsl, KapTEI, dororpadun, yepremxun);

® TadJaMUYHEIE;

¢ MaremMaTH4deckHe (hopMyJnr);

® JIOTHYECKHe (BapHaHThI BbIGOpa HA OCHOBE AHAIM3A VCJIOBHIt);
¢ crnenuaibHbIe (HOTHI, XUMHYECKHe HOpPMYJIbl U T. II.).
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Ilo cdaxropy BpeMeHH BBIJEJAIT CTATUYECKHe H AWHAMUYECKHe
mozesu. CraTHueckHe MoJeH (OT Iped. GTOTOG — HEMOABVIKHBIN) OIH-
CHIBAIOT OPUTHHAJ B COCTOSIHMM TIOKOS, B JAHHBI MOMEHT BPEMEHM
(cxemMa CWJ, JAEHCTBYIOIIMX HA HENOABHIKHOE TeJO; dororpadus; pe-
3yJIBTATHI OCMOTDA Bpa4a, MOJeNb MOJEKyJbl). JIHHAMHUIeCKHe MOJe.TH
(or rped. duvaplg — CHJIA) ONMCHIBAIOT JBUIKEHHE, PasBUTHE, HM3MEHe-
Hue (MoOZeNIb TOJIETA LIapUKA, MOJE]b 3eMJIETPACEHHA, UCTOPUA boses-
HH, BHJE03AIHUCh COOBITUA, MOAEIb Pa3BUTHA XUMHUYECKOU peaKIun).

Ilo xapakTepy cBs3eil MOJeJH AEJATCA Ha AeTepMHUHUPOBAHHEBIE
(ot nar. determinare — onpejesfATh) U BEePOATHOCTHbLIE. B nerepmuHEM-
POBAaHHBIX MOJEJNAX CBA3M MEMK]y UCXOAHBIMU JAHHBIMM M pesyibTa-
TAMHA JKECTKO 3a[aHBl, IPYA OJMHAKOBBIX MCXOAHBIX JAaHHBIX BCerjga Io-
JydaeTca TOT Ke caMblil peayabTaT (Hampumep, pacyér 1o M3BeCTHBIM
(dopMysamM, MOAeNb ABMKeHUA Tena 6e3 ydeTa BeTpa U T. n.). Beposar-
HOCTHBIE MOJeJIH YYUTHIBAIOT CIyY4aiHOCTH COOBITHIl B DEalbHOM MUDe,
[OSTOMY TIPH OJHHX M TeX Ke MCXOXHBIX AAHHBIX Pe3yJabTaThl MOJEIH-
poBaHMA MOTryT OTJMYaTheA. K BEpOATHOCTHBIM OTHOCATCA MOZAeNH
GPOYHOBCKOTO JABMYKEHHs YaCTHI], MOJETa camojera ¢ y4éTOM BeTpa,
ABMIKEeHMA KOpabJsis Ha MOPCKOM BOJIHEHUH, IOBe/eHUs YesIoBeKa.

HMuTAHOHHBIE MOJEJH HCIOJL3YIOTCA B TeX caydasx, Koraa Imo-
BeJleHUe CJIO0KHON CHCTeMbl HeNb3d (Mnu KpainHe TPYAHO) TIpeACcKa-
3aTh TEOPETHUECKH, HO MOKHO CMOJEIMPOBATh €€ PeaKkIuio HA BHEI-
gue BoapeiicTBus. {is Toro 4To6bl HAWTH ONTHMAJBHOE pPEIIeHHE 3a-
Aa4Yy, HYKHO BBIIOJHHUTH MOJEJIHMPOBaHHME NPU BCEX BO3MOKHBIX
BapHAHTAX M BHIOPATh HAMJIYYIIUN U3 HUX. Taxkoii MeToJ 4acTO Ha3bl-
BAIOT METOAOM «Ipod M ommboK». MUMUTALMOHHBIE MOAEJH IO3BOJIA-
JOT OYeHb TOUHO ONHCAThH NOBeAeHHEe OPUIHHAJA, HO IOJYy4YeHHBIE pe-
3yJBLTATHI CHPABEAJMBEI TOJBKO AJIA TEX CIydaeB, KOTOPbIe MBI MOAE-
nupoBasu (4TO CIAYYUTCA B JPYTHX YCIOBUAX — HEIOHATHO).
IIpuMephl MCIIOIL30BAHUA UMUATAIIMOHHBIX MOJENeH:

¢ HCIBITAHHWE JEKAPCTB HAa Mblmax, obesbdAHaxX, rpynmnax nobpo-

BOJIBIIEB;

® MOOeJix OHMOoJIOTUYECKUX CHCTEM;
¢ JKOHOMHUYECKHE MOJeJ N ylIpaBJIeHHA IIPOMU3BOACTBOM;

s MOJENM CHCTEM MAaccoBOro obciayxupaHus (GaHKH, MarasuHel
U T. IL).

Ilns moHMMaHUsA pPaGOTHI IpoIeccopa MOMKHO HCIOJB30BATH €ro
MMHTALAOHHYIO MOJeJb, KOTOpas TMO3BOJAAET BBOAWUTE KOMAaHABI
B OIpeAeJéHHOM (popMaTe M IIOKA3LIBAET MU3MEHEHHE 3HAYEHUI peruc-
TpOB (AYeeK IaMATH) IpoIeccopa. Ilogo6HBIe MOAeNnU IIPHMEHAIOT
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B TOM Ciy4ae, KOrja HYKHO HaNMCaTh NPOrpaMMy AJIsS CHCTEMBI, Ha
KOTOPOH €€ HEBOBMOIKHO OTJIAMKUBATE (Hanpumep, 4JIA MHKPOIIPOIECCO-
pa, BCTPOEHHOTO B yTior). Takoif mMOAXOA HA3BIBAIOT «KpPOCC-IIPOrpaM-
MHpOBaHHE»: MPOrpaMMa MUINeTCS ¥ OTJIA’KHUBAETCS B ONHOM cHCTeMe,
a paborars Gyzer B apyroii. B atom ciy4ae «IPYrylo» CHUCTEMY IIPHXO0-
AHUTCA MOAETHPOBATE C MIOMOINBIO NMUTAIMOHHON MOIEJIH.

HUrpossie MOXeNH MO3BOJAIOT YYUTHIBATH NEHCTBUS NPOTUBHHKA,
HanpuMmep, OpH MOJAEJMPOBAHUU BOEHHBIX JEHWCTBHIl, COpPeBHOBAHWUIA,
KOHKYpeHIIMH B OuaHece. 3ajaua MIrpoBOro MOJENIHPOBAHUA — HaAWTH
JIYAIIyIO CTPATETHIO B UIPe — IUIaH AeHCTBUIA, KOTODLIH AaéT HaMIyy-
IIne pesyJbTaTel Jaxie B TOM Cilydae, KOTZIa NPOTUBHUK HIrpaeT 6eso-
mub0YHO. STUMHU BOIIPOCAMH 3aHUMAETCH meopus uzp — pasjies Mare-
MaTHKW, OAHMM U3 cosjareseil Koroporo 6ww1 Ixon ¢dor Heiiman,
B cI0KHBIX CIIy4asX UCHOMBIYIOTCH MMUATAIMOHHEIE HUI'DOBBIE MOJEJIH.

AnexBaTHOCTE

IIpu MonenmpoBaHWM Bcerza BOZHWKAET BOIIPOC: MOJKHO JIA Be-
PHUTE IOJyY€HHBIM pesyabraTam? WHave rosopsi, Gyaer JIu OpUruHA
BeCTH ce0sa Tak ke, KaK U Mojesn?

ApeksatHocTb Moaenu (oT nat. adaequatus — paBHbIil) — 3TO coBnageHue
CBOWCTB MOAENM 1 OpUrHana B paccMaTpuBaemMoi 3aaaye.

A,I(BRB&THOCTI: O3HaYaeT, 4TO pe3yJabTaThl MOOeJIUPOBaAHMUA:

¢ He NpOTHBOPEYaT BBIBOZAM TEOPHH, HANPHUMED 3aKOHAM COXpa-
HeHUs (BeljecTsa, S9HEPruyu U T. I1.);

¢ TOATBEPIKIAIOTCH SKCIEPHMEHTOM C PeaJbHBIM 00BeKTOM (Opu-
TUHAJIOM).

Taxkum obpasom, aeKBATHOCTH MOZENM MOMKHO OKOHYATEILHO no-
KasaTb TOJNBKO DKCIIEPUMEHTOM: €CJH MBI CMOXKEM DeIIHTh 3ajady,
HCIONB3yHA pes3yJbTaTel MOJENTUPOBAHHUA, TO MOAENb afeksBaTHa. Ha
OPaKTHKe MOAEeJh CYHTAETCA AfleKBATHOM, €CJIM PACXOMKICHUS MexAY
AHCJICHHBIMM DPe3yJbTATAMH MOAEIUPOBAHUA M OKCIEPUMEHTa He
npeseimanT 10%.

Hy:xHo moHMMaTs, 4TO MI06as MOZENL OTIMYAETCSH OT opurmHamia,
HOITOMY OHA MOXeT OBITH aJeKBaTHA TOJBKO IDPH OIpPeAeTEHHBIX
YCIOBHAX — B TOH 3ajave, A peIIeHHUA KOTODOH OHA co3aBajach.
Hanpumep, mogens nenenus amé6 (uepe3 HEKOTODBI MHTEDPBAJ Bpe-
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MeHH Ka)kaad améba JeJuTca HaJBOE) aJeKBaTHA TOJBKO IpH MaJjoM
KOJIMIecTBe aMé6 ¥ HeGOJIBIINX MHTepBajax HabIoNeHHUs, HHAYe aMe-
GBI 3aOJHUIM OB BCe IPOCTPAHCTBO.

Bo MHOrHX CAyYaAX Pe3yJbTaThl MOJEJIMPOBAHUA — OTO HEKOTO-
phle UMciia, M3MEepeHHble MY DACCUYUTAHHBIE IO Pe3yJabTaTaM IKCIe-
DUMEHTa ¢ MOAENbI0. TO MOTryT ObITh, HAPHMEp, CHJA, PACCTOAHUE,
CKOPOCTh, YCKOPeHUe, JaBjIeHne u Ap. aiie BCero 3Ty BeJIMIMHBIL JJI
MOZEJM M OpUTrHHAJa GYyAyT pasiIudaThCsd, IOITOMY HYIKHO yMETh Ie-
DeCUMTHIBATH <«MOJlebHbIE» AaHHBIE B COOTBETCTBYIOIME 3HAUEHNA
AJIS ODUTHMHAJA., DTHMH BOIODOCAMY 3aHUMAETCA Meopusi nodobus.
IIpocreiimuit mpumep — pabora ¢ Kkaproii. PaccrosHue, u3MepeHHOe
Mo Kapre, HYKHO YMHOXXUTb HA MAaCIITa0HBIH MHOMKUTE]b, TOTZAA
MOJYYUTCH COOTBETCTBYIOIIee PacCTOSHNE Ha peasbHO¥ MEeCTHOCTH.

Bonpocsbl 1 3apaHns

1. Yro Taxoe mMonesab? 3aueM HYMKHBI MOJeH?

2. Yro BBl AyMaeTe IO IIOBOAY APYTOro OmpejiesIeHus MOZAEJIH: «Mopmens —
3TO YIpPOINEHHOE IpeACTABJIEHHE PeaJbHOro 00beKTa, mponecca WM AB-
JeHusa» 7

3. IlpuBeauTe IpUMEPELI MOJeiei 06'BEKTOB, IMPOILECCOB U SBJIEHMI.

4. TIpuBeguTe MPUMEPH! PASHBIX MOJesei Bemuau. B KakuX 3azadax OHH HC-
noJsb3yiorca?

5. IlpuBeauTe IPUMEPEl PA3HBIX MOJeJel JejoBeKa. A KaKux 3afa4d OHHA
npejHa3HAYEHBI?

6. IlpuBeguTe mpUMepHI, KOTAa OAHA MOJE]b MCHOJB3YeTCH JJIA NpeAcTaB:
JIeHHUA PasHBLIX 00’bEKTOB-OPUIMHAJIOB.

7. IlpuBeuTe IpUMEpEI MOZieJiell, ¢ KOTOPBIMHA MBI paboraeM Ha KOMIIbIOTEpax.

8. Uro Taxoe MOJAeJIHpOBaHHE?

9. HazoBHTe TUMHMYHBIE 3aJa4d, KOTOpPble MOTYT pPellaThbCf C IOMOIIBIO MO-
e TUPOBAHUA.

10. Uro Takoe ananus u cuaTed? Kaxoil 13 3THX THNOB 3aAa4 Bosee caoykeH?
11. IlpuseauTe IpHMepPHl 3a7a4 aHANNA3a U CHHTE3A.
12. Yro Takoe onTUMH3ANAAT
13. Kak BBl fyMaere, oueMy HET eIMHON KJacCHPUKanmn mojeneii?
14. K xakomy Tany (THIAM) MOXXHO OTHECTH CJIE/YIOIINe MOJIEIH:
a) «Kamaka — aTo MajfAKa ¢ TPeM# IPHIM3UKAMU? ;
6) a® + b° = ¢
B) «Eciu ropuT KpacHEBI# CBeT, TO croit. Ecoim ropuT 3€éNeHBIX CBET —
HAH»
r) 2H, + 0, = 2H,0?
Hcnons3yiiTe pasHble KIACCHQHKANH.
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15. O6psACHHUTE, YeM pasIMYarTCa CTATHYECKHE W AHHAMHYECKUE MOMENH.

16. Yro Takoe BepoAaTHOCTHBIE MoAenn? 3aueM OHM MOTYT NOHAZOGHTHCA?

17. Kak HaseIBAOTCA MOJENN, B KOTOPHIX HE MCIONL3YIOTCA CIydaiHBIe CO-
OBITHA?

18. HazoBHuTe JOCTOMHCTBA W HEZOCTATKH BEPOSTHOCTHBIX M JAETEePMUHHDO-
BAHHBIX MOJEJel.

19. Kakyo Mofieslb — BePOATHOCTHYIO HJIM JAETePMHHHUDOBAHHYIO — BBl pe-
KOMeHJyeTe BRIOpaTh /1A MCCiIe0BaHUA ABHIKEeHHA cyxaHa B mropm? Ilo-
gemy?

20. Yro rakoe mmMuTanuoHHEIe Momenu? IlopymaiiTe, KaKuWe AOCTOMHCTBA
M HeJIOCTATKH y HUX eCTh II0 CPABHEHHIO C TeOPeTHUYECKHUMHU MOJEISMH.

21. Yro Takoe meron npod u omubox?

22. TlpusepuTe NpUMEpHl 3a/a4 W3 Bamlell NPAKTHUKH, AJA KOTOPHIX MMHTA-
OUOHHAA MOJeJb I03BOJIAET ObICTPee IMOJYYHUTh PesyabTaT, 4eM TeOpeTH-
JecKas.

23. Kaxkue MoJie/In HA3BIBAIOT UTPOBLIMHU?

24, BepHO 1M, 49TO MOJENH, UCHOJb3yeMble NPHU CO3MAHUU KOMIIBIOTEPHBIX
HUIp, — 3TO Urposble Moxenu? OGOCHYTe Bally TOYKY 3peHHUA.

25. IlpuBeauTe NpUMEpHI JeTePMUHHUPOBAHHBIX M BEPOATHOCTHBIX MIPOBBIX
MOJeJIei.

26. Mosxer i CyIIeCTBOBATE BepbanbHAS TUHAMHYECKAA MMHUTALMOHHAS WI-
poBas mozaens? OGOCHYHTE CBOXO TOUKY 3PEHHUA.

27. Yro Takoe ajeKBaTHOCTbL Momenu? Kax MOKHO yGeIHTBHCS, UTO MOZENb
amexBaTHAa?

28. ITouemy HM OHA MOJEJIb He MOKeT OBITH NOJHOCTBIO AJeKBATHA OPUIH-
Hany?

IlogroroBsTe cobmeHne

a) «AHANHU3 U CHHTE3»

6) «[lerepMHHHDPOBAHHEIE H BEPOATHOCTHEIE MOJEJIH »
B) «MrpoBbie Mmozenu»

r) « AIeKBaTHOCTE MOJEJIeH »

3apaum

1. Ilnomans neca Ha kKapre mMacmrraba 1:200 000 pasra 5 cv®. Ckoabko KBaj-
PaTHBIX KWJIOMETDOB COCTABJIAET ILIOMIAAbL PealbHoro Jeca?

2. Hanunmute mporpaMMy, KOTOPas MOAeTUpPyeT paboTy mpoleccopa. IIpo-
neccop uMeer 4 perucrpa, oHM obosHauatores RO, R1, R2 u R3. Bce ko-
MaH/JBI COCTOAT U3 TPEX AECATUYHBIX IH(P: KOJ ONEpamuu, HOMEp Imep-
BOI'O pericTpa ¥ HOMep BTOporo perucrpa wiu uuceiao or 0 mo 9. Kognr
KOMaHJ ¥ IPHMepPhl UX MCIOJb30BAHUA IIPUBEACHBI B Tabauie.




MoapenupoesaHue

Kop onepamuu Omnucanne IIpumep IlceBmokxon
1 3aIMCh KOHCTAHTHI 128 R2:=8
2 KOIHPOBaHWE 3HAYEHUA 203 R3:=R0
3 CIIOMKeHHe 331 R1:=R1+R3
4 BBEIYUTAHUE 431 R1:=R1-R3

ObpaTurTe BHUMAaHHe, UYTO Pe3yJbTAT 3aIMCHIBAETCA BO BTOPOM permctp.
KomaHAs BBOAATCA IOCJIEA0BATEIBLHO KaK CHMBOJbHEIE cTpoku. ITocie
BBOZA KaikJ0H CTPOKM IpOrpaMma OOKa3blBaeT 3HAYEHHsA BCeX peruc-
TPOB.

3. [lo6aBbTe B cHcTEMY KOMaH/ B 3ajladye 2 YMHOXKEHHE, JeJeHHe U JIorudec-
Kmne omepanuu ¢ permcrpamu — U, WIHN, uckmovatomee WJIN.

#4, JlobaBbTe B cMCTeMY KOMaHZ B 3ajade 2 jormyeckyio onepanuio HE. ITo-
AyMaiiTe, KAK MOYKHO HMCIIOJIL30BATH BTOPOi#l Perucrp.

*5, CpenaiiTe Tak, yro6sl B KoMaHnze ¢ kKogoM 1 (sajgaua 2) MOKHO ObLIO HC-
OL30BATH IeCTHAALATepUYHbIEe 3HaYeHHa KoHcraHT (0-9, A-F).

6. JobaseTe B 3azaue 2 obpaGorky omubOK THUNA <«HEBepHAds KOMaHMa»,
«HeBEeDHBI HOMEp perucrpas, «JejleHue Ha HOJb».

%7, lobaBeTe B samadye 2 xomanay «CTOII», xoropas mpekpamaer padory
IpOrpaMMbl. BBeauTe CTPOKOBBIM MAacCHB, MOJAENMPYIOINMA NaMATb, X
samMIUTe B HErO IPOrpaMMy — IIOCJHeA0BaTeJbHOCTh KoMaHA. Bama
[IpOrpaMMa JIOJIPKHA MOCJe/0BATENIbHO BBHINOJHATH 3TH KOMAaH/bI, BHIOH-
pas UX M3 «IaMATH», IOKa He BerperuTcs Komanja «CTOII».

*8, Tlogymaiire (3azaua 2), KaK MOXHO ObLIO Obl OPraHU3OBATH YCJIOBHBIM
nepexo: nepeiitu Ha N 6aitToB BHepé] (WM Has3axn), eclu pe3yJabTaT mo-
clefHeH onepanuu — HOJb.

§7

CucTteMHbIW Nnoaxon B MmoaenimposaHuu

Kar BBl 3Haere u3 § 4, cUCTeMHBINl TOAXO0J COCTOUT B TOM, UTO
00BEeKT meciieoBaHna (MOAeIupPOBAaHNUA) pacCMaTpUBaeTCss KaK cucTe-
Ma ¢ YY4€TOM BCeX B3aMMOCBfA3eH MeAy ee 4acTAMH.

Mozgenn MOryT obJafaTs CBOHCTBOM CHCTEMHOCTH, a MOTYT He 06-
nagatb. B rabaume 2.1 npuBefeHbI NPUMEPHI MOJeJNel-«HecucTeM»
1 MojeJieifi-cCHCTeM AJIs OJHHX H TeX Ke 00’beKTOB.




CucTeMHbi Nogxon B MOAeNMpoBaHnm

Tabauua 2.1
Opurunan Moneib- «HecHCTeMA » Mogeas-cucreMa
IToc. OpexoBo | Pororpadumn Kapra, Bugeopuism
MeTtpo Crnucok craHmuii Cxema mMeTpo
Pri65I B 03epe | HesaBucumele Mogen Mopgens, yuuTsIBaoOIasa,

PasBUTHA IIYK ¥ Kapaceil | 4To IIYKH eJAT Kapaceit

Asromobuns | HUepresxu orpenbHBIX Ae- | COOPOUHBIN YepTEsk

Tanein _
Conaeunas HesaBucumoe aeuskenue | [[BUKeHWe IJIAHET IO JeHCTBHEM
cucTeMa ILJIaHeT CHJI BCEMHPHOI'0 TATOTEHUSA

ITockONBKY MOZENb-CHCTEMA COCTOMUT U3 OT/AENbHBIX KOMIIOHEHTOB
M CBsI3ed MeJy HUMH, MOYKHO FOBODHTH O CTPYKType MOJeNH, T. e.
0 TOM, KaK MMEHHO CBA3aHBI €€ KOMIOHEHTHI. Jlajee MBI PACCMOTPHUM
Hanbosiee BaXKHbBIE CTPYKTYPHI MOJeJIeii-CACTeM.

Tabauuabie Moneau

TabauuHble MOAENHM HCHOOJL3YIOTCA TOTJa, KOrZa HYKHO B Ha-
rasaHoi opme mpeAcTaBuTh MHGOPMALMIO 06 00BEKTAX, UMEIOIIUX
OJIMHAKOBLIA Habop cBoiicTB (Tabiuma THHA «00BEKT—CBOMCTBA»)
(raba. 2.2).

Tabauya 2.2
Davuaun Hmsa T'ox posxpenns MecTo oTasixa
WBanos Kyssma 1955 0. Banaam
Kyssmun Cupop 1978 0. OnpxoH
Cunopos HUsan 1990 o. Kunp

B Busme Tabaun ohopmiasioTcs pacnucaHus (YPOKOB, IIOE3A0B, Ca-
MOJIETOB), CTATHCTHYECKHUE JaHHBIE (HAIPUMEDP, CKOJBKO IIPOM3BELEeHO
YyIr'yHa ¥ CTAJM HA AYIIY HaceJleHUs B Pa3HbBIX cTpaHax). PyHKIuA
TOXKe MOKeT ObITh 3asaHa B BuZe Tabiuubl. C moOMOmBbI0O TAOIUIILI
Men,a.e.neena yYCcTaHaBJIHBAETCA CBA3bL MEXAY CBOMICTBAMH XMMHYECKO-
ro 3JeMeHTa ¥ 3apAJ0M aTOMHOTIO A/Apa.

Tabsuna MoeT ONpejessiTsH OTHOIEHHNA MexkAy o0bexTamu (Tas-
JHIa TUNa «00beKT—o0beKT»). Hanpumep, B Tabn. 2.3 nmokasaHo, KTO
B KAKOM rOopojie >KUBET.




MoagenupoBsaHue

Tabauya 2.3
Baca | Ilera | Kona | Mama | Jama | I'mama
Mocksa v v
Cankr-Ilerepbypr v v
Ilepms v v

Tabaumel — 5TO OCHOBHOH cmocob xpanenus uHbopMmanuu B Ga-
3ax gaHHbIX. Kpome Toro, ans o6paboTku TaOIWYHBIX AAHHBIX Mpe]-
HasHAYeHbI CllelHajbHble IPOrpaMMbl — TabJIHUYHBIe IPOIECCOPHI.

B yuebsuke anas 10 kiacca 65110 MOKa3aHO, KaK TaOJUIIbI MOMKHO
HMCIOJIB30BATh IIPY PENIeHWH JIOTMYeCKUX 3ajad. 3[ech MBI PaccMOT-
pHM emé OJMH THI 3a7a4, KOTOPBIA Tpebyer aHanmusa TabJMYHBIX
JaHHBIX: OlpeAeieHre ONTUMAILHOTO MapIIpyTa MOe3AKH.

3apmaua. I[IyremecTBeHHUK npubbLT B mocénok Bepésosoe B 8 yrpa
110 MECTHOMY BPeMeHH M YBHAe] clelyiolllee pacnucaHue aBTOOyCOB
(taba. 2.4).

Tabauua 2.4
Ornpaenenue u3 | Ilpu6situe B | Bpems ornpasaenus | Bpems npubsiTus
Bepéaosoe JlecHoe 07:30 10:00
Bepésosoe OcuHOBOE 11:50 14:10
JlecHoe Bepesosoe 12:50 15:20
ITonesoe Jlecnoe 13:20 14:40
OcurOBOE ITonesoe 14:00 17:15
JlecHoe OcuHOBOE 14:20 15:30
OcurOBOE Jlecuoe 14:40 15:50
Bepésosoe ITosnesoe 16:00 17:50
JlecHoe ITosneroe 16:10 17:30
ITonesoe Ocunosoe 17:40 19:55

OnpenenuTe caMoe paHHee BpeMs, KOrja OH MoxkeT nmomnacTs B Ilo-

JIeBO€e, W KaK eMy HYXXHO eXarTb.

Pewenue. U3 pacivcaiusa BUAHO, YTO aBTOOYCHI XOAAT MEMKAY Ue-
TLIPEMS HaceJéHHBIMH NyHKTaMu. Hapucyem cxemy, MOKa3bIBAIOIIYIO
BCe BO3MOJKHEIE CIIOCOOBI Iepeesjia U3 MOCénKa BepésoBoe B IOCENIOK
ITosneBoe. BykBnl B Kpysxkax obosnauaior nocénku (B — Bepésosoe,
II — IloneBoe, JI — Jlecuoe u O — OcuHOBOe), a cleBa W CIIpaBa OT




CucremHbiii nogxoa B MOAENUpPoOBaHUm

HHX 3allMCaHO BpPeMs OTIIPABJIEHUS U NPHUOLITUS aBTOOYCOB COTJIACHO
pacnucauunio (puc. 2.2).

Puc. 2.2

IITpuxoBbIMU TUHUAMHA 0003HAYEHBI MAPUIPYThHI, HA KOTODPHIE IIy-
TeIIeCTBeHHUK He ycrnesaeT (I09TOMY galbHeHIIMEe BAPHAHTEHI MBI
Aaxke He paccMarpuBajiu). J[ledCTBUTENBHO, KOIZa OH IIpHUexasa B
Bepésosoe B 8 yTpa, aBrobyc B JlecHoe ysxe ymén (B 7:30). Ilpuexas B
Ocunosoe B 14:10, o He ycneer Ha aBTo6yc B IloneBoe, yxomammit
B 14:00.

Taxum obpasom, ocraloTca ABa BaPUAHTA: YKAATh IPAMOTO aBTOGY-
ca B Ilonesoe (mpubnitme B 17:50) miau exaTs ¢ AByMs IepecagKaMu
uepe3d OcunoBoe u Jlecuoe (upubeiTue B 17:30). Bropoii BapuasT mo-
3BOJIAET J0exXaTh HEMHOI'O paHbIIIe.

JduarpamMmmsl

BocnpuauMas 4mcI0BbIe JaHHBIE, YEJOBEK BHIHYXKJEH B yMe aHa-
JIA3HPOBATE 9TY MH(MOPMAIMIO U AeJaTh BEIBOABI. ITO TpebyeT 3HAYM-
TeJIbHBIX YCHIHUH, 0COOeHHO eciam uucesa MHOro., Yro6bl 00/1erduaTs
BoCIpuATHEe MH(POPMANuM, eé HpeACTABJAIT B BHAe Auarpamm (rped.
Slaypoppo — PUCYHOK, 4epTéxk) — rpaduyecKux Mopesei, IIOCTPOEeH-
HBIX IO YHCJIOBBIM JaHHBIM, KOTODbIE YACTO XPAHATCA B Tabaumax.

JAuarpaMMbl 1O3BOJIAIOT OBICTPO CPABHUTHL 3HAYEHWS, YBHAETDH
U3MEHeHHs, CAejNaTh BBIBOABLI HA OCHOBAHMU OOJBIIOTO0 KOJIHMYECTBA
JaHHBIX. .

IlepbiMu AMarpaMMaMu, ¢ KOTODHIMH BhI paboTajm Ha ypPOKax
MaTeMaTUKH, Obliy rpaduku Gyaxuuit. Ilo ropusoHTanbHON OCH OT-
KJIaJbIBAIOTCA 3HAUEHHA apryMeHTAa, a II0 BePTHUKAJbHON — 3HAYeHUs
dysrnun (puc. 2.3).
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Ta(x)
11 Ax)

o

Puc. 2.3

PaccmoTpuM TaGaMIly, B KOTOPOM 3alMCaHO KOJHYECTBO PAa3HBIX
JOMAIIHUX XUBOTHBIX y TPEX »KUTesJel gepeBHH (Tabua. 2.5).

Tabauua 2.5
OBusl Kpoankn Kyps1
AcsKuH 1 2 5
Bacskuu 4 2 5
CeHBKHH 2 3 4

Yro6sl M300pasuTh 9TH JaHHBIE, MOYKHO HMCIOJB30BATH CTOJ0YA-
Ty¥0 nuarpammy (rmcrorpammy) (puc. 2.4).

54
4 0 Osnomr
Kpomuku ! padu

3 - B EKvypw
2 -
il
0 ACBKUH Bacbkun  CeHbKHH

xamegopuu ’

Puc. 2.4

3peck Ha TOPU30HTAJIBHOM OCH OTKJIAJABIBAIOTCA HE 4YHCIa, a 3aro-
JIOBKH CTPOK (Mam cToJ0IOB) TAaOJAMUIIEI, OHM HA3LIBAIOTCHA KATEeropHaMM.




CuctemHbiii noaxon B moaenuposaiun R4

Cros6MKM OZHOTO IBeTa — 3TO PAX AAHHBIX, IPEACTABISIONIHAN CTOI6EI
rabmunel. Ha 210ii quarpaMme mokasaHbl TPH pAfa ZAHHBIX — OBI(BI,
KPOJMKH B Kyphl. CripaBa OT AmarpaMMbl pasMelleHa JIereHga — CIIH-
COK YCJIOBHBIX 0003HaUeHUH (IBET CTOJOMKOB I KAMXJIOro psaja).

Ha npesxcraBieHHON AmarpaMMe MbI MOMKEM Cpa3y YBUIETH OTBe-
TBI Ha BOIpPOCHl Tuna «Kakux >XKMBOTHBIX OOJblne Bcero y AcChKHMHA
(Bacbkuua, CeHpKuHAa)? ».

Ilo Tem e JaHHBIM MOKHO IOCTPOMTH emIé OAHY CTOJGYATYIO
AUarpaMMy, YV KOTOPO# pAABI ZAaHHBIX DasMemalTcs He B CTOJAOIAx,
a B cTpokax (puc. 2.5).

)
5.

O AcCbKHUH

o]
Bacekuu | padu
3 M Cennkun
2 -
1 -
1
OBnst

0 Kponnku Rylpm W
xamez'opuu
Puc. 2.5

ITo aroit nuarpamme cpasy BUAHO, y KoOro Goubine oBer (KpOJiHd-
KOB, Kyp). Takum 06pasoM, 1o OZHUM JAHHBEIM MOKHO IOCTPOMTH pas-
HBIe JHATrPaMMBbI,

Tun auarpamMmel BeIGMpaeTcsa Tak, 4TO6LI GHLIO JydIe BHAHO TO,
YTO X0YeT MOKAa3aTh aBTOP.

Tabauny 2.5 MOXKHO HEMHOIO PacIIMPHUTH, IOCYUTAB OOIIee KOJIU-
4eCcTBO OBeIl, KPOJHKOB M Kyp, a TakiKe 00Iee KOJHUYECTBO JKHUBOT-
HBIX Yy Kazoro xurend (taba. 2.6).

Tabauua 2.6
OBus1 Kpoauku Kypsi Beero
AcCBKHH 1 2 5 8
Bacexkun 4 2 11
Cenbxun 2 3 4 9
Bcero T 7 14 28
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Becero moayumsioch 28 KMBOTHBIX, M3 HUX 7 OBeIl, 7 KPOJIMKOB
u 14 xyp. Yrobsl HarJIAAHO IIOKA3aTh AOJH COCTABJAIIIUX B IEJIOM,
MCIOJIB3YIOT Kpyrossie auarpammsl (puc. 2.6). B nanHoM ciy4ae 4der-
BepTh BCEX JKUBOTHLIX — OBIIBI, €llle YeTBePTh — KPOJHUKH, ¥ OCTaB-

masacsa HOJOBUHA — KYPBI.
25%
O Osner
Kponmuxu

0,
BH B Eypu

25%

Puc. 2.6

O6paruTe BHUMaHMe, 4YTO KayKJasd M3 CTONOYATHIX JHArPaAMM CO-
JEPIKHUT Ty e caMylo MH(GOPMAIHIO, 9TO M MCXOAHAsA TAOIMIEA C JaH-
HBIMH, a4 Kpyrosad AMarpaMma — TOJBKO MTOrM (IO HeH MCXOJAHBIE
JaHHBIE BOCCTAHOBATH HEBO3MOJKHO).

PaccMOTpHM JiBe 3aJa4d, B KOTOPHIX HY’KHO aHAJU3UPOBATH JaH-
HBIE, IPEeACTABJI€HHEIE B BAJe AHarpaMm.

3amaua 1. Buosorn mepecumTasu Jjioceit, 6eJoK M 3aiineB Ha TPEX
yYacTKaX 3al0BeHUKA U NOCTPOMIN Auarpammy (puc. 2.7).

i
30 5//
25 / [] Jlocmk
20 A Beakn
B Baitns

15
10

5

Iyuacrox IIyuacrox III yuacTok
Puc. 2.7
Kakasa u3 ciaenyiolux AuarpaMM IIPpaBHUJIBHO OTpajKaeT COOTHOIIEe-

Hue obIIero ymeja KUBOTHBIX PA3HBIX BHUJIOB IO BCEMY 3aIOBEJHHUKY
(puc. 2.8)?
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Baﬁm,‘
Jlocm
Bemc%
6

Puc. 2.8

3afsr

Jlocu | Jlocn
Benxn

a

Baﬁm‘
Benx%
a

Pewenue. CHayasia HY»KHO «CHATH» AAHHBIE CO CTOJI0OYATON AMa-
rpaMMBlI ¥ 3a0UCATh UX B Tabiauny (tabna. 2.7).

Tabauya 2.7
Yuacrok I Yuacrox Il | Yuacrox I11
Jlocu 15 30 15
Benku 30 20 10
3ainsl 10 15 15

Teneps CuMTaeM, CKOJIBLKO OBLIO BCETO XXMBOTHBIX KAaMJOT0 BHUA
H uX obimee KoaudecTso (Taba. 2.8).

Tabauya 2.8
Yuacrok I | ¥Yuacrok Il | ¥uactox III | Beero
Jlocu 15 30 15 60
Beaxn 30 20 10 60
3aitusr 10 15 15 40
Beero 160

ITockonbky 66110 06Hapyskeno mo 60 yoceit m 6e0K, COOTBETCTBY-
IOI[He CeKTOPEI HA KPYTOBOM AHarpaMMe HOJIKHBI OLIThH PABHBI. JTOMY
VCJIOBHIO YVIOBJETBOPAIOT auarpaMmel 6) 1 B). Kpome Toro, xonudect-
BO 3aMIlleB COCTABJAET YETBEPTH OT 00Imero uymcia »XUBOTHBIX, 3TO
yCJIOBHe BHINONHAETCA A auarpaMmm a) u 6). Takum obpazom, mpa-
BHJIBHBEIHA OoTBeT — 0).
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3amaua 2. B mekoropoil (pupme pabGoraoT MeHeyKephl, pabouue
u oxpaHa. OHHM e3 AT HA MAaINIMHAX YETHIPEX Mapok: «Jlaga», «Dopn»,
«Toltora» U «Ayau», KaXKABIH MMeeT POBHO oxHy mamuny. Ha nua-
rpamMMe (a) MOKasaHO KOJUYECTBO PAabOTHHKOB, MMEIOIIUX MAaITHUHLI
onpeneNéHHON Mapku, a Ha Auarpamme (6) — COOTHOLIeHUE MeHeKe-
poB, pabouux m oxpassl (puc. 2.9).

40
MeHegxepsl

30

20 Paboune
10 ~ Oxpana

0 -
«Jlana» «®@opa» «Toitora» « Ayau»
a o
Puc. 2.9

Kakue U3 9TUX YTBEPIKAEHUH CIEAYIOT U3 aHAJIMU3A AUATDAMM:

a) Bce «@OpABI» MOTYT NIPUHAJIEKATE MEHEIKepam;

6) BCe OXPAHHHUKH MOTIYT €3UTh HA «Ayau»;

B) Bce «ToitoTei» MOTYT IpHHaAJIexKATE pabounm;

r) Bce paboume MoryT e3auTh Ha «Popmax»?

Pewenue. CHayasia mo gaHHBIM guarpaMmbl 1 Haiaém obiiee Ko-
JIA4YecTBO paboTHUKOB (GUPMBEI:

10 + 40 + 30 + 20 = 100 yenoBeK.

W3 BTOpOIi AuMarpaMMEel cjeAyeT, 4TO pabo4yme COCTABJIAIOT IIOJIO-
BHHY OT 00IIero Kojaudecrtsa, T. e. 50, a MeHeAKephbl U OXPAHHUKHA —
10 YeTBEepPTH, T. €. mo 25 4desoBeK. Temepb pacCMOTPUM IIpeAJIOKeH-
HbI€ YTBEDIKIEHUA:

a) Bce «@opawr» (40 mTYK) He MOryT HNPHHAAJIEKATH MeEHe/IKe-
paMm, TAaK KaK MEeHEe/»KepOB TOJBKO 25, U KaKAbIi MMeeT OINHY
MaIIuHY;

0) BCce oxXpaHHUKH (25 4esOBEeK) HEe MOI'YyT e3IUTh Ha «Ayau», IO-
TOMY 4TO 3THX MamuH Bcero 20;

B) Bce «Toitorei» (30 mTyK) Moryr npuHagiexars pabouum
(rx 50 genoBek);

r) Bce paboume (50 uemoBex) He moryr esguTh Ha <«@Popgax»
(ux Bcero 40 mTyx).

Taxum o6pasom, BEPHO TOJIBKO YTBEDPIKJIEHHUE B).




CucTemHbIii Nnoaxoa B MOAENTMPOBaHUM

Hepapxuuyeckue MOJeIH

Hepapxudeckue mojenu (JepeBbs) OMHUCHIBAIOT MHOTI'OYPOBHEBYIO
CTPYKTYpY (BcnmomuHuTe Marepman 10 kiacca). 9To moker ObITh, Ha-
IIpuMep, cxXxeMa yIpaBjeHHs (DUpPMOil, CTPYKTYpPa OpraHusalinu, Kjiac-
cu(uKanua KUBOTHBIX, (hailyioBaa cucTeMa, reHeaJloridecKoe JepeBo
(pomocyioBHas) u T. n. OriaBieHne KHHUTH — TOMKe HepapxuyecKas
Mozenb (pasjesibl, IyaBbl, naparpagse;, nyHEKTeI). C momMouisio gepesa
MOJKHO 3a/laTh IOPAJOK BBIYHCJIEHHUS apU(OMETHUEeCKOro WJH Jiorhde-
CKOro BeIpa:keHudA. JI100yi0 cucTeMy, COCTOSIIYIO U3 IMOACUCTEM, MOJMK-
HO HPEACTABUTH B BUJle HEPADXUH,

OTHOIIeHUA MEKAY YPOBHAMH MOr'yT OBITH caMble pasHble. Ha-
IIpuMep, B CXeMe YIpaBJeHWs — 9TO OTHOIIEeHHE «IIONYNHAETCS»
(byxranrep NOAYHHAETCA JUPEKTOPY), B KJacCu(PUKAIIMK — OTHOIIEe-
HUEe «IOAMHOMKEeCTBO» (DOAMHOXKECTBAMH OTPALa XHWIMHbIE SABIAIOTCH
noxporpansl Ilcoobpasusie u KomrkooGpasHsie), MpHU ONMUCAHUU CTPYK-
TYPBl — OTHOIIIEHHE «COCTOHUT M3» (KOMIBLIOTED COCTOMT M3 IIPOIECCO-
pa, MIaMATH U BHEIIHHUX YCTPOMCTB), B reHEaJOTMUeCcKOM JepeBe — OT-
HOIIIEHUS «CBHIH» («J0UYb») U «DOIXUATENb» .

B opmoii M3 pacCMOTPEHHBIX BhILe 34484 HMCXOJHAA TabJauUYHAA
MOJeNb OKasaJjiack HeyHoOHOM [Js pelleHHs MOpPoO0JeMbl — IIOMCKA
ONTHUMAaJBHOIO MapuIpyTa U3 nocéjaka Bepesosoe B mocénok Ilosesoe.
IToaToMy MBI NOCTPOWJIM HMepapXHMUeCKYIO MOAeab (JepeBo), KoTopasd
IIOKa3bIBaeT BCE BO3MOXKHBIe MapmipyThl. Ilocie »Toro cpasy crajio
fICHO, KAKO¥ MapIupyT 6yAeT HAUTYUIITIM.

CeTeBnie MoOgean

B cereBrix Mogenax (rpadax) KamKAbIA y3ea MOMKET ObITb CBA3AH
CO BCEMH APYTHUMH. 3HAKOMEIE BAM CETeBbIe MOAENH — JTO CXEMBEI J0-
por, KOMIbIOTEPHBIX CeTeH, BIeKTPHIECKHUX Iemei.

I'padpr 1O3BONAIOT OUYEHH HAIALHO I[IPEACTABUTL MHMOPMALUIO,
OHAKO OHU HeyAoOHBI AJA aBToMaTH4YecKoi obpaborku. Ilosromy B ma-
MATHA KOMIbIOTepa MH(poOpManusa o rpadax OOBMHO XPAHHUTCA B BHUIE
TaOJIMYHBIX MOZleJIeii — MAaTPHI] CMeXKHOCTH ¥ BECOBBIX MATPHIL (BCIIOM-
HHUTe Marepuas yuebHuMKa naa 10 xiacca).

CeTeBble MOZENH IIUPOKO NPUMEHSIOTCA AJA IJAHUPOBAHUA IIPO-
HU3BOJCTBA, €CTh /laj)ke CIeHUAaJIbHBIA TEPMHH «cemesoe NJIaHUpO8a-
Hue». Ilpegmomo:xum, uTo wusroroeienme anmnapara MVYX-8-KKB
BKJIKO4YaeT 8 omepanui, MPUYEM HEKOTODPble M3 HHUX MOKHO BBIINOJ-
HATH OJHOBpPEeMeHHO. UToOBI OonpefesuTh BpeMsA H3IOTOBJIEHHSA, CTPO-
AT cxemy (rpad, ceTh), Ha KOTOPO# y3Jibl 0003HAUAOT cOOBITHA (KOraa
MOXXHO HAYMHATHL OYePEAHYIO Omepanuio), Ayru — paboTel, a 4yHcia
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MoaenupoBaHue

Puc. 2.10

OKO0JIO AyT (Beca) — AJIHTENBHOCTH 3THX paboT, Hampumep, B AHAX
(puc. 2.10).

ITo sTOi cxeme BHAHO, YTO B CAMOM Hadajile MOJKHO BBINOJHATH
Tpu paboTsl napasinaensHo. Yrobsl HauaTs pabory I'-I], HYyKHO 3aKOH-
uyuTh paborsl A—I' u B—I', va aro tTpebyerca 5 aHei. Yrober BBITOJI-
HHTH IIOCJIEJHIOI ONepanuio U IOJYYHUTE TOTOBOE H3Jesine, HYXHO 3a-
KoHUYHUTEL paborer I'-/] u B—][, Ha aTo Tpebyercss 8 nHeit. IlosaTromy am-
napat OyAeT TOTOB TOJABKO depes 9 AHe# ¢ MOMeHTa Hadaja pabor.

Inss mpeacTaBieHAA 3HAHUI TPUMEHSIOT CIEeIUalbHBIE CETeBbIe
MOJIeJTH, KOTOPhIe HA3bIBAIOTCS CEeMAHTHUYECKHMMH CEeTAMH (CeMaHTHKA
H3ydaeT cMbICJ coobmenuit). B HuUX y3abl — 9T0 00BEKTHI (IIOHATHA,
Npolecchl, ABJEHHA), 4 AYrM — CBA3W (OTHOLIEHUS) MeXKAYy HUMH
(puc. 2.11).

l Iyxa |

aTo

arTo yMeeT

aTo
[ Priba ]—>[ HKusorHOE }—ﬁ[ MuexkomuTarliee ]

HHBET B

EHBELS IlnasEuKH

Puec. 2.11

CeMaHTHYeCKHe CETH HATJSAAHBI, C UX IIOMONIILIO YA00HO aHAIH3U-
poBaTh (dpassl HA E€CTECTBEHHOM #A3BIKe, OHHM COOTBETCTBYIOT COBpe-
MEHHBIM IIPEeACTABIEHHUAM 00 OpraHM3anuu naMaTH dejaoBeka. OxgHa-
KO TOKa TAKHWEe CTPYKTYPHI IIJIOXO IPHUCIOCOOJIeHBI JJIA aBTOMATHYe-
cxoii 00paboTKKH WHMOPMAIMH U IIOUCKA DeIleHui.




CucreMHbI NOAX0A B MOAENTUPOBAHUM

Ceituac fenaroTcs MONBITKYA Ha OCHOBe ceTu MHTepHeT co3zarh ce-
MAHMUYECKY naymury — pacupenenéHHyo 6a3y smauuii. [usa aro-
ro B BeO-CTpaHHILI HYXKHO Oyzer no6aBUTH CHEUANBHYIO CMBICJIOBYIO
uHGOPMAIMIO, MOHATHYIO KOMIIBIOTEPHBIM CcHcTeMaM (Tak Ha3bIBae-
Mble MemadarHbie).

Hrpossie crpareruu

Kax BpI yxe 3Haere u3 § 6, UrpoBsie MOJeIN — 9TO MOAEIH, KO-
TOPBIE ONKUCBIBAIOT CONEPHUYECTBO ABYX (mym GoJiee) CTOPOH, Kaxaas
M3 KOTOPBIX CTPEMHTCA K BBIUIDHIITY, T. €. IIPecjelyeT CBOIO Ielb.
Yacro menm yJ9acTHHKOB HPOTHBOPEYHUBEI — BEIMIPBIII OZHOTO O3HA-
4aeT NPOUTPHINI APYTHX.

ITocTpoerveM u H3yYeHHEM HUTPOBBIX MOJeJel 3aHMMAaeTcsa Teo-
PHA Mrp — pasjes IPUKJIAaZHON MaTeMaTHKU. 3agada COCTOHT B TOM,
uToOBI HAWiTH CTpaTernio (aJrOpUTM MUIDPhI), KOTOPHLIA MO3BOJUT TOMY
HJIA APYTOMY VYaCTHHUKY NOJIYYUTHh HAWMOOJNBIINNA BBIMTPHII (HMJIH, IO
KpaliHell Mepe, HAaUMEHBIIUI IPOUTPHIII) B IPEANOJOKEHAHN, YTO CO-
IepHUKH urpamoT 6e3omubodno.

Bo MHOruX HpOCTHIX MIPax, B KOTOPHIX MIPOKH XOAAT IO O4Yepenu,
€CTh He TaK MHOI'0 BAaPMAHTOB DPAa3BUTHUA COOBITHH, M WX MOYKHO pac-
CMOTpPeTh MOJHOCTHIO, OJHO3BHAYHO OIpEJAENHNB, KTO BHEIUIDAaeT B 3afaH-
HOI HaYa/IbHOM CHTyalud, eciu oba COlepHUKA He OyayT omubaThed.

Bce mosumuu (MrpoBble CHTyaluH) JEJATCA HA BBIMTDBIINIHBIE U
IPOMTIPEINIHEIE. BRIMTPEIIEAA MO3HIMA — JTO TaKas NO3UIIHA, B KO-
TOpPO¥i UTPOK, AENAIONMHA IePBBIH XO4, MOXKET rapaHTHPOBAHHO BBIUT-
paTh npu Jn000# HIpe CONEePHHUKA, €CIH caM He chesaeT omubky. Ilpu
9TOM I'OBOPSAT, YTO Y HETO €CTh BHIMI'PHIIIHAA CTPATErHA — AJITOPUTM
BpIOOpa OYEepesHOro X0/a, MO3BOJAIONIUIA eMy BhIMTDPATE.

Ecym urpox HaumHAaeT MrpaTh B NMPOMTPHINIHON IMO3MIIMH, OH 005-
3aTeJIbHO IPOMIpPaeT, eciau OMOKY He clesaeT ero conepHuk. B arom
cjIy4dae roBOPAT, YTO Y HEro HeT BBIMI'DPLILIHONM cTpareruu. TakuMm o6-
pa3oM, o0mjas CTpATEerusi Urpbl COCTOUT B TOM, YTOOBI CBOMM XOZOM
COB/IaTh IIPOUTPBINTHYIO MO3UIAIO JJIA COIIEPHUKA.

BBINIDEIIIEbIE ¥ POUIPHIIIHLIE MO3UIMA MOMKHO OXapaKTepH30-
BATh TAK:

® MIO3UIHUS, U3 KOTOPOH BCe BO3MOXKHBIE XOJbI BEAYT B BLIMIPHIII-

HbIe TIO3ULUUA, — NPOUZDLLULHAA;
e TIO3UIKAA, U3 KOTOPOH XOTs OBl OAMH K3 BO3MOXKHBIX XOJOB
BEeJIET B IPOUIDBINIHYIO TO3UILAIO, — BblUZPbLULHASA, TIPH 3TOM

CTpaTerus UrpoKa COCTOUT B TOM, YTOOBI IIEPEBECTH UIPY B 3TY
IPOUTPHIIITHYIO (JJIA COIEePHUKA) IIO3UIIHIO.
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MopgenupoBaHue

JIisg mpuMepa paccMOTPHUM HIPY ¢ KaMHAMM, B KOTOPOM ydact-
BYIOT JiBa UrpoKa. BHauajie mepej MrpoKaMHu JIEKUT Kyda U3 HEKOTO-
poro koJuuyecrBa KaMHell (06o3Hauum ero S). 3a OZUH XOJ UTPOK MO-
JKeT Ho0aBUTE B Ky4y OAMH KaMeHb (Xof «+1») WaIn yBeJIWYUTH KOJIN-
YecTBO KaMHEH B Kydue B ABa pasa (xox «*2»). Hanpumep, uMesa Ky4dy
u3 5 KaMHeH, 3a OAWH XO0J MOYHO NOJy4YuTh Kyuy u3d 6 mam 10 xam-
Hell. ¥ KaKJ0oro UI'pOKa eCTh HeOTPaHWYeHHOe KOJIHMYecTBO KaMHeI.
IlobeauTe/IeEM CUMTAETCH UIPOK, NEPBLEIM IMOJYYHMBIIHMN Kydy, B KOTO-
po#i 14 xamHe# niau Oosbie.

PaccMOTpHM BO3MOXKHBIA pPe3yJbTAT WUIDHI IPH Pa3sHOM Hadalb-
HOM KoJimdecTBe S KaMHeil B Kydye. OueBH/IHO, 4TO Ipu S > 6 mepBhIf
urpoxk (T. e. UrpoOK, [AeJAIOIIUNA IEepBBIM XOJ) BBIMIDBIBAET Cpasy,
VABOUB YMCJIO KaMHed B Kyde. Hauném samonHATHL TabauIy, B KOTO-
po¥ Iia Ka)kaoro 3HadyeHusa S OyJeM yKasblBaTh, BEIMIDBIIIHAS 3TO
MOBUIINA WJIW TPOUTPHINITHAA, W Yepe3 CKOJBKO XOJOB 3aBepluaeTrcs
urpa:

g1 278 4 e "y & 9 10 11 12 ‘13
LT T T [ [ [&]e]e]e]B]8]5]
3necs «B,» 0bo3HavaeT BHIMUIPBINI 38 OAMH XOA.

IIpu S = 6 y mepBOro UrpokKa ecTb ABa XoAa: XoA «+1» maér Kyuy
u3 7 KamHeill, a xon «*2» — Kyuy u3 12 xamMneil. Beinrpats 3a oguH
XOJ OH He MOer, 00a BOBMOXMXHBIX X0Ja BeAyT B BEIMTPHIIIHBIE (AJd
BTOpPOro!) mosMIuu, MOSTOMY IIE€PBBEIA MI'DOK TIPOMIPAET, €CJIU BTOPOH

me ommmbércsa. Ilogumuio S = 6 ormeTuM B Tabiume Kaxk «X,» (mpour-
peim 3a 1 xox):

S 1 7808 6 8 9 10 11 12 13
!

T 14|5j§1131|31131|31|§1131|

| B

BenmoMHHMM, 4TO 3aada UIPOKa — IepeBecTH UIpy B IMPOMIPHIII-
HYIO JJis conepHuKa nosunuio. Ecan S = 5 miau S = 3, nepsblil UIDOK
MOMKET MOJYYHATE (XomoM «+1» miam «*2» COOTBETCTBEHHO) Kydy M3
6 xKaMHeil, T. e. CO3/]aTh NPOUIPLIIIHYIO IOZUIUI0. OITOrO JOCTATOYHO
18 BBIMIPBINIA, HO BBIAI'DATH MOYKHO TOJBKO 3a 2 Xofa:

S 1.2 8 d -8 .6 T 8.9 1031 12 13

EEMED - ANDCAND




CucremHbii noaxon B MOAENMPOBAHUN

Paccy:xzas aHAJIOTMYHO, BLIACHAEM, 4TO mo3unusa S = 4 — mnpo-
WIpBINIHAA, TAK KaK BO3MOJKHEIE XOJAbI BeAYT B BBHIUTDHINIHBIE IIO3H-
nuu (conepHEUK BeIMTpaeT 3a 1 unu 3a 2 xoxa). IIpu S = 2 nepssiit ur-
POK MOXKeT CBOMM XOAOM «*2» IepeBecTH UIpPy B IPOMUTPHIIIHYIO IIO-
sunuio (S = 4), mosromy oH Beiurpaer. A npu S = 1 oH mpourpaer,
IIOTOMY YTO MOJKeT CBOMM XOAOM IIOJIYIHTH TOJBKO Ky4dy M3 2 KaMm-
HeM:

10 11 12 13

-Bs\BﬂBzﬂBI}B,IB 5[5 5 [5]

IlonryuenHas Tabiuna MOKasbIBaeT Pe3yJbTAT MIPhI IEPBOI0 UI'POKA
B TOM cJyd4ae, eClIH BTOPo# He Oyzaer ommbarbes. Ecyim urpa HaunHaeT-
CA B NPOWUTPBLINTHONA MO3UIIMH, MEPBLI UI'DOK IPOUIPAET, 4 €CJIM B BhI-
HUI'DBIIIHOM — €ro CTPATEerusi COCTOUT B TOM, UTOGBI HA KAXKJOM IIare
CBOMM XO/IOM CO3JaBaTh MPOUTPLIIIHYIO IO3UIAIO /IS CONIEPHUKA.

Jns mosHOro MCCIeZOBAHUS BCEX BAPUAHTOB MIPHI MOYKHO II0-
CTPOHUTEL [epeBO, Cojep:kaliee Bce BO3MOKHBIE X0AbI. IIpeamnososxum,
4TO cHavajga B Kyde 4 KamHA (9Ta mosumusa OyjgeT KOpHEM [epeBa).
Torna B peayJsipTaTe IEPBOr0 X0[a MOKET IMOJYYHUTHCS Kyda U3 5 MU
8 Kamuei:

Crnenyioniuit ypoBeHb JiepeBa MOKAa3bIBAeT BCe BO3MOXKHBIE ITO3H-
IIAY [IOCJIe OTBETHOI'O X0Jia BTOPOT0 MI'POKA:

Mp! BHAMM, YTO BTOPOH HMIDOK MOSKET BBIUI'DATH CBOHM IIE€DPBBIM
xoxoM (mosyuuB 16 kamHeil), eciid MePBHIA MOCTPOUT Kydy M3 8 KaMm-
Heil. B ocTanbHBIX ClIydasX Hrpa OPOAOJIKAETCH, W JePeBO MOXKHO
CTPOHUTH AAaibIlle II0 TOMY K€ IPHHIIUNY.

§7
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MoagenuposaHue

Kax MBI y)ke IOKasaju paHee ¢ IOMOINbI0 Tabaunsl, npu S = 4
BBIUTPBIBAET BTOPOH Mrpok. YToOBI OKAa3aTk 3TO C IIOMOIINBLIO JAepeBa,
He HYXHO CTPOMTH IIOJIHOE [gepeBo Hrphel. JlOCTATOYHO paccMOTPeTh
BCE BO3MOXKHBEIE XO[bl CONEDHUKA M JJIA KayKJA0ro U3 HUX HAWTH OAUH
(!) BBHIMTPBIIHEIA XOZ BTOPOro HMrpoka. BapuaHT C BBIMTDHIIIEM B
ONWH XOJ MBI yiXe pasoOpaJyid, Teneps NOCMOTPHM, YTO IIPOM3OHIET,
ecJIM MepBBIM UIPOK MOJIYYMT Kydy u3 5 kamueil. Kax ciexayer u3 mo-
CTPOEHHOH BhIle TAOMMUIBI, AJNA Ky4HW M3 5 KaMHe#dl BBIMTDHINIHBIN
XOJI BTOPOI'0 MTpoKa — «+1», OH NepeBOAUT HMIDYy B IPOUTPHIIIHYIO
mosunuio. IIpu ja000M OTBEeTe IIEPBOTO MI'PDOKa BTOPOM BBIUTDLIBAET
CBOHMIM BTODBIM XOAOM «*2»:

Hrpoxk 2:
Taxum o6pa3zomM, MBI JOoKasajau, 4To OIpu S = 4 y BTOPOro Mrpoka

ecTh CTpaTerus, IMO3BOJAIINAS €My rapaHTHPOBAHHO BBIUI'DATH, IO
KpaiiHeil mepe, 3a 2 xoza.

@ Bonpocsl U 3apaHusa

A 1. IlpuseauTe IpUMePHl, KOrAa B OXHONH M TOM K€ CHTYallMy JIIOAM HCIOJb-
ayioT pasHble Mojiesn. Kakue U3 HUX MOMKHO CIHTATEH CHCTeMaMu?
2. Kaxue nea Tuna TabauuHBIX Mojesel Bbl 3HaeTe?
3. K xakoMy THIY MOYXHO OTHECTH MOJEJNb, TOCTPOEHHYIO IIPH PelleHuH 3a-
mauu ¢ nyremecreesHuKoM? ObBocHyliTe OTBeT.
4. Kakue TUnel guarpaMM Bel 3Haere? B Kakumx ciIydasX HCHOJb3yeTCH
Kasabplil u3 aux?
A %5, VlgyunTe ApyrHe TUIBI AMArDAMM, KOTOPBIE MOXXHO IOCTPOMTH B Tabiud-
HBIX Tpolieccopax. 3ayeM OHU Hcmoab3yioTca? IlpmBeguTe IPHMEDEI.
6. O6BaACHUTE, TTOYeMy JIO0VI0 CHCTEMY, COCTOAIYIO M3 MOACUCTEM, MOYKHO
NpeACTABHTEL B BH/le HEPAPXHH.




CucreMHbiil noaxoa 8 Mogenuposaiun B-y

7. BcnoMHHTE, YTO TAKOE MATPHUIA CMEXKHOCTH M BecoBas MaTpuua rpada
(cMm. rnasy 1 B yuebauke nua 10 xiacca).
8. 3aueM HY’KHEI CeTeBhle MOJAEJH P ILIAHHPOBAHUM IIPOU3BOACTBA?
9. Yro Takoe ceMaHTHYeCcKHe ceTH? B ueM MX JOCTOMHCTBA M HEJOCTATKH?
10. Yro rakoe cemaHTHMYecKasa mayrmHa? MOXKHO JM €€ CO3JaTh HA OCHOBE
cymecTBylomux BeG-crparun? Ob6ocuyiiTe cBOil OTBeT.
11. YTo Taxoe BHIMTDBLINIHAS CTPATErus B urpe?
12. Kax pmokasaTh, YTO 38[aHHAS NO3UIHA B Urpe SABJIAETCA BHEIUIDHIINIHOMN
(unm npourpeimnoii)? Kak Bel gymaere, B KaKHX CIy4YadAx 3TO CAeaTh
He ypaércsa?
13. ITouemy gna Toro, 4TobGbl JOKA3aTh BHIMIPHIII KAKOIO-TO UTDOKA B 3aJaH-
HOH HaYaJLHOM NO3MIMH, HE HY?KHO CTPOUTEH IIOJHOE AepPeBO UIPhI?

IloaroToBsTE COOGIEHHE A

a) «Tuner guarpaMm»

6) «CeTeBoe miIaHMpoOBaHUE»

B) «CeMaHTHYECKHE CETH»

r) «HuTennexr-kaprel (mind maps)»
n) «duarpammer TaaTa»

e) «Mcnonb3oBaHue JIEHTEL BpeMeHH »

3apaum o

1. B rpade 9 yaioB, npuyéMm KaskAblii y3el CBA3AH CO BCEMH ADYTHMMH.
CroabKO BCcero cBszei B 3To# mMomenn?

2. CucreMa COCTOMT M3 TPEX MOACHCTEM IO TPH 3JeMeHTa B Kagoii. Bece
9JIEMEHTHI B KaXJOH IOACHCTEMe CBA3aHBI CO BCEMH APDYIHMH, KpOMe
TOT0, KayKIad MOACHCTEeMAa CBA3aHA CO BCEMH APYIHMH OOACHCTEMAaMH.
Cronpko Bcero ceaseil B aroit cucreme? CpaBHUTE OTBETHI BTOM M Ipeb-
AyImei sagad, caesaiiTe BbIBOIEL.

3. ITocTpoiiTe MATPHILI CMEKHOCTH M BeCOBBIE MATPHIILI JJH CJIEAYIOMUX
rpacgoB.




MopenuposaHue

4. Usrorosnenue npubopa «3apa-M» onmuchIBaeTcsa CIeAyIOIIEeH ceTeBO# Mo-
Jnesibio (Beca ayr 0603HAYAOT JIHTEJNBLHOCTE paboT B JHAX).

OnpenenuTe, yepes CKOJIBKO AHEH mociie Hadana pabor 6yaeT M3roTosjieH

npubop.

5. ITocTpoiiTe ceMaHTHUECKYIO CeTh Ha OCHOBe Tekcra: «Homaubnm — cemeii-
CTBO MJIEKONHTAIOIIMX OTPAAA XHMINHBIX. KpoMe KOImEK K HUM OTHOCHAT-
csi, HAIIDUMeEpP, JbBEI W TUTPHl. ¥ KOIIAYBHX DA3BUTHI CIYX U 3peHHe.
V mac goma kuBéT Komka Mypka. ¥V Heé peIXKasa IIEPCTh».

6. IIyremecTBeHHUK NPHOBLT B nocénok JIykoBoe B MOJHOYEL IO MECTHOMY
BPEMEHM M YBHJEJ CJeAyolnee pacnucanue aBTo0ycos.

Ornpasnenue u3 | [IpubsiTue 8 | Bpems ornpasiesnsa | Bpemsa npubsrrus
BacuibeBo ITaruHO 05:10 07:20
ITannsO JIykoBoe 09:15 11:20
Jlykosoe ITaruHO 10:35 12:15
CaruHO BacuibeBo 11:05 13:10
Bacunsepo JIyxoBoe 11:35 15:20
IlaruHO Bacunsepo 12:05 14:25
JlyxoBoe BacuaseBo 12:30 16:10
JIyxkoBoe Canuno 14:20 16:00
BacunbseBo Canuso 16:25 17:15
CaHuHO JIyxkoBoe 18:30 20:40

Onpenenn're caMOe paHHee BpeM#, Korja OH MOXeT IIOIacTk B Bacuise-
BO, 1 KaK eMy HYyiHO eXaThb.

7. Ilyremecreenank npubsun B nocénox Ceruéso B 10:00 mo mectHOMY Bpe-
MeHH W YBHJEJI cJeAyiolee pacnucaHue aBTo0yCcoB.




CucremHbiii noaxoa B moaenuposaiun KN4

Ornpasnenue u3 | IIpu6siTue 8 | Bpemsa ornpasnenus | Bpems npu6srtusa
Crruéso T'pubuoe 09:00 10:15
MyxuHoO Criuéso 09:15 10:25
Poraroe Crraéso 10:10 12:25
Poraroe MyxusOo 10:25 11:25
Ceruéso Poraroe 10:30 13:00
I'pubuoe Poraroe 10:40 11:45
Crruéso MyxuHO 10:35 11:30
T'pubnoe Crruéso 10:55 11:25
Myxus0 Poraroe 11:50 12:50
Poraroe I'pubroe 12:00 13:20

Onpenenure camMoe paHHee BpeMs, KOTZIa OH MOXKET TIONACTh B ITOCEJIOK
Poraroe, 1 Kak eMy HYXHO exaTb.

8. ITyTemecrBeHHUK NpUOLLT B mocénok KYHIEBO B mOJHOYL IO MECTHOMY
BPeMEeHHU H YBUJEJ CJeAyIolNee paclucaHue aBTo0yCcoB.

Ornpasnenue n3 | IlpuGsrrue 8 | Bpems ornpasaenus | Bpems npuGoitus
MapsuHO Kyuaneso 09:00 09:50
Kynneso Bopucoso 09:55 11:00
Pyusu Mapbsuno 10:45 11:55
Pyusn Kyaneso 10:50 13:10
Pyusu Bopucoso 10:55 12:00
Kyuueso Pyubu 11:00 13:20
Kynneso MapsuHO 11:05 12:00
Bopucoso Kynneso 11:20 12:25
Mapsuuo Pyusn 12:10 13:15
Bopucoso Pyuen 12:25 13:25

Onpezenure caMoe paHHee BpeMs, KOrZa OH MOXKET IOMACTb B IOCEJIOK
Py4pn, 1 Kak eMy HY’XHO eXaThb.




MoapenupoeaHue

9. IlyremecTBeHHUK Npubbln B mocénoxk MoxoBoe B IOJHOYE IO MECTHOMY
BPEMEHH U YBHJeJ CIeyIolnee pacnucanue aBTobycos.

Ornpasnenue u3 | [Ipu6GeiTne B | Bpems ornpaBaesusn | Bpemsa npubsiTusa
Moxogoe Jlecnoe 07:40 08:50
Ozéproe Moxosoe 07:50 09:05
Jlecuoe I'pubroe 08:00 09:10
Jlecnoe OsépHoe 09:15 10:25
MoxoBoe T'pubnoe 09:25 10:30
MoxogBoe OsépHoe 09:30 10:30
Jlecroe MoxoBoe 09:45 10:45
I'pubuoe JlecHoe 10:15 11:25
Ozéproe JlecuHoe 11:15 12:25
T'pubuoe Moxosoe 11:50 12:55

OmnpefenuTe caMoe DaHHee BpeMs#, KOrZa OH MOMKET MONACTh B MOCEJIOK
JlecHOe, H KaK eMy HYKHO eXaThb.

10. Ha amarpaMme IIOKa3aHO, CKOJBKO HOyTOykKoB, MP3-mieiiepoB u Tenesu-
30pOB Npojaia HekoTopas ¢GupMa B mepBble Tpu MecaAna roga (I xsap-

TaJI).
|
30
25 [ Hoyrbyku
20 % MP3-nneepsl
% M Tenesusops!

15 %
10

5 %

0 flmsaps  ®espams  Mapr

Kakasa m3 claeyiONAX AUArpaMM MPABUJILHO OTPaXKaeT COOTHOIIeHHe 06-
Lero KOJIUYecTBA MPOJAHHBIX TOBADOB PasHBIX BUIOB 3a Bech | kBapran?

Bl

Teneauaoa TeneBU30pPBI I TeneBH30p ‘
Q Hoyrbykn BQHQMWK @Howﬁyﬂn
MP3-nieepbl

MP3-neephl MP3-nneepsl




CucteMHbiii noaxoa s moaenuposaiun KN4

11.B COpeBHOBAHHAX Y4YaCTBOBAJH CHOOPTCMeHBI H3 Mockser, CaHKT-

ITerep6ypra u MypmaHcka, Kaxasrid u3 Hux umeer III, IT wnu I paspan.
Ha auarpamme 1) noxasaHO KOJIHWYECTBO CIIOPTCMEHOB, MMEIOIIUX PasHBIe
paspAAbl, a Ha guarpaMme 2) — COOTHOIIIEHHE CIIOPTCMEHOB M3 Pa3HBIX
rOpPO/IOB.

|
40
MockBa
20
10 CanmkT- IIe'repﬁypr
Mypmanck
0

III paspan 1l paspan I paspsax

Kakue U3 9TUX yTBepKAEHUH CAEAVIOT U3 AHAIM3A JUATDAMM:

a) Bce criopTcMeHEl, umeromue 11 paspsaza, MoryT OBITH MOCKBHYAMMA;
6) Bce cmoprcmensl u3 MypmaHcka MoryT umets II paspsn;

B) Bce cnoprcmensl U3 Cankr-Ilerep6ypra Moryr umers 1 paspsapn;
r) Bce cnoprcmens! III paspsaga Mmoryr 66Tk 13 MocKBEI?

12. B caynone mpopaiorcs aBromamunsl «Jlaga», «YA3» u «Oxa» Tpéx mse-

13.

TOB: KPacHOro, CHHero u 3enéxnoro. Ha aumarpamme 1) moxasaHO KOJIH-
4ecTBO MAIllMH Pa3HOTO IIBeTa, a Ha AuarpaMme 2) — KOJHUYECTBO MAIIWH
Pas3HBEIX MapOK.

40

30 VA3 ‘
20
10- OR&U
Jlaga

Kpacusiit Cunuit  3enénslii

Kaxue U3 3TUX yTBEeD)KAEHUHN CIeAYIOT U3 AHAJIU3A AAATPAMM:

a) Bce aBTOMOOHMIM «YA3» — 3enéHBIE;

6) cpeau aBromobmieil «Oxa» HeT KPACHBIX;

B) Bce aBToMOOMIM «OKa» — cunmMe;

r) cpexu aBroMobmiel «Jlaga» ects cuHME?

[Ba UrpoKa HrpalT B CHEAYION[YyIO HUrpy. BHauasme mepej HUMH JIeKHT

Kyda H3 HEKOTOPOTO KOJHYecTBa KaMmHeil (oGosmaumm ero S). 3a omun
XOJ UTPOK MOXKeT 100aBUTEH B Ky4y 2 KAMHA HIH YBEJHYUTL KOJHYECTBO
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MoaenuposaHue

KaMHell B Ky4Ye B JiBa pasa. ¥ KayKJ0ro UI'DOKa eCTh HeOrpaHHMYeHHOe KO-
audyecTBo kKamueil. IlobepguresneM cuyuTAeTCA HIPOK, NEPBBIM IOJYYHB-
IWHi Ky4y, B KoTopoil 25 KamHeill wiam Goaeme. [na Kaaoro sHadeHus
S (1 £ S < 24) onpegenuTe, KTO BHIAIDAET H 33 CKOJBKO XoAoB. [lis
S = 7 nocrpoiiTe AepeBO UIphl, NOKA3LIBAIOINee CTPATErHI0 BBIMIDBIBAIO-
LIEro UI'POKa.

14. JIea Mrpoka HrpaioT B CJIEAYIOINYI0 Urpy. BHauase mepej HHMH JIEHKHT
Kyda M3 HEKOTOpOro KoamuecTBa Kamueil (oGosmauum ero S). 3a oguH
XOJ UTPOK MOKeT N00aBHTh B Ky4y 1 KaMeHb MJIH YBeJHYHUTH KOJIHAYECT-
BO KaMHeil B Kyde B TPH pasa. ¥ KaXJOoro MIpoKa ecTh HeOrpaHHYeHHOe
KonuuecTBO Kamueii. [loGeguresnem cuuTaeTcs MIPOK, IMEPBHIM IOJYYHB-
mui Ky4y, B KoTopoit 55 ramuell uiu Goasmie. [Ina Ka)kJoro sHa4eHHSA
S (1 £ S < 54) onpegenuTe, KTO BHIUTPAET M 38 CKOJBKO X0[0B. [lns
S = 16 nocTpoiiTe AepeBO HIPHI, IOKA3LIBAIOIEEe CTPATErHI0 BHIMIPEIBAIO-
Iero UrpoKa.

15. [Isa Urpoka MrpaioT B CJeAYIONYI0 Hrpy. BHauale mepej HUMH JIEKHUT
KydYa M3 HEKOTODOTO KOJHMuYecTBa KamHell (o6osHaumm ero S). 3a oaus
X0/ HIPOK MOKeT A06aBUThH B Kydy ABa KaMH#A, A00aBUTH B KYy4y TPH
KaMHSA WX YBeJIHUYMTh KOJMYECTBO KAMHEH B Kyue B JiBa pasa. ¥ Kam/o-
IO UIPOKA €CTh HeorpaHW4YeHHOe KonuuecTBo Kamuei. [lobexurenem cun-
TAETCA WIPOK, MEePBHIM IOJYYHBIIME Ky4y, B Koropoi 30 xamueill mim
Gosnbme. JIna kaxgoro saavenud S (1 < S < 29) onpepenure, KTO BBIMI-
paer u 3a cKoJbKO x070B. Jlna S = 9 mocrpoiiTe AepeBO UIPHI, IMOKAa3bI-
BaloOIee CTPATErMK BHIMIPBIBAIOIIEr0 UIPOKA.

16. Hrpa Bame. [Ipa urpoka urpaimT B cJeAyiomyio urpy. Brauame mepexn
HAMM JIeKUT Kyda M3 HEKOTODOro KoJndecTBa KamHeil (0603Haumm
ero S). 3a OfHH X0/ UTPOK MO>KeT B3sTh W3 Kyu: 1, 2 unu 3 Kamus. Bal-
WIPLIBAET TOT, KTO BO3BMET IOCHeAHUN KaMeHb. [l KaxAOr0 3HAYEHUA
S (1 £ S < 15) onpejennTe, KTO BHIUI'DAET M 32 CKOJbKO XOJ0B. s
S = 12 nmocTpoiiTe AepeBO Urphl, IOKA3bIBaIOIIee CTPATErui0 BRIMIPBIBAKO-
[Iero UrpoKa.

§8

3ranbl MOgEeNIUPOBaHUA

ITocraHOBKA 3amadH

DTam MOCTAHOBKH 3afadd — CAMBIH BasKHBIH IIPM MOJAEJINPOBAa-
auu. Ecin 3gech ponylieHa OImnOKa, To GaKTHYECKH paccMaTpHBaeT-
cA COBCeM He Ta 3ajada, KOTOPYIO HY?KHO DeIlHuTh, U IIOCJe 3aBepiie-
HUA MOJEJUPOBAHUS BCE MPUAETCA HAYaTh 3aHOBO.




JTanbl MOgeNUMPOBaHNUS

HamoMHEHMM, YTO ¢ IOMOINLI0 MOZAEJIMPOBAHHA MOJKHO DelIaTh 3a-
Jladyd 4eThIPEX THIIOB: 3TO HCCJIeJOBaHUE OPUIHHAJA, aHAIW3, CHHTE3
u ontuMusanud. JInsa Toro urobsl 3ajauy MOKHO OBLIO PEIIATH, OHA
JoJKHA OBITH XOPOIIO MOCTABJEHA, 3TO 3HAYMUT, YTO:

® JNOJKHBI OBITH 3aJJaHBI BCE CBA3M MEXAY MCXONHBIMH JaHHBIMH

H pPe3yJabTaToM;

® JOJKHBI OBITH H3BECTHBI BCe MCXOAHEIE HJaHHBIE;

® pelleHHe JOJIKHO CYIIIeCTBOBATD;

® pelreHHe AOJKHO OBITH eIMHCTBEHHBIM.

IIpuBeném nprMephl IJIOXO MOCTABJICHHBIX (HEKOPPEKTHBIX) 3a/1a4.

3adaua 1. «Ypoku B mKoJse HauuHaiorea B 8:00. B 10:00 x mxko-
Je nmoabexas KpacHbli aBromobuas. Onpenenure, Korga Bacs seiiier
urpate B (Qyrbon». B aTol Bajgadye COBEpIIEHHO HENOHATHA CBA3b
MEe/AY UCXOAHBIMH JaHHBIMH (BpeMs Hadajla YPOKOB, KDACHBIA aBTO-
MOOUIB) U PE3YJILTATOM.

3adava 2. «Bacsa Opocaer mMAdY co ckopoctbio 12 Mm/c. I'me Msau
BIEPBEIE YyAapUTCA 0 3eMito?» B aToil 3aadye MOKHO MPHMEHUTHL MO-
/leJib ABHIKEHUSA Teja, OpPOIIeHHOro moj yrioM K ropusoHTy. Ho yroa
HeH3BeCTeH, 0ITOMY 3a/a4ya ILJIOXO IIOCTaBJIeHA (He XBAaTAeT AaHHBIX).
Kpome Toro, memssecTHO, rze u Kyaa Baca 6pocaer MAY — eCJH OH
HaxXoQUTCA B KBAPTHPE, TO BO3MOKHO MHOTO BAPHUAHTOB PDAa3BUTHUS
COOBITHH.

3adava 3. «Pemurh ypaBHeHume sin x = 4». DTo ypaBHeHHe He
HUMeeT peleHuM.

3adava 4. «Haiitnm QpyHKOHIO, rpaduK KOTOPOH HPOXOAMT 4Yepes
To4yku (0,0) u (1,1)». Yepea aTu TOYKM MPOXOAUT GECKOHEUHOE MHO-
JKEeCTBO PAasHBIX TIPa@UKOB, MO3TOMY HEHNOHSATHO, KAKYI0 HMEHHO
GyHKIMIO U3 BCEX BO3MOKHEIX MBI HIIIEM.

Yro pemaTs, ecau MoJydeHHas 3ajada IJIOXO mocrasieHa? Pe-
IIUTh €€ HeJb3#A, I0ITOMY OCTAeTCsH YTOUHATH YCJIOBUA W MCXOXHBIE
AaHHble. EciM U 3TO HEBO3MOXKHO, HYYKHO BBOAUTH O0ONYUWeHUSL —
ynpomjaiolinyue NOPeANOJOKeHUsA, KOTOPhble IO3BOJAT CHAENIATH 3aJa9y
XOPpOIIIO ITOCTABJIEHHOM.

Bce nanpmeiimme paccy:xzeHus Mbl 6yAeM IPOBOAUTEH IS KOH-
KpeTHO# 3azaum: «Crnoprcmen Bacs B cumelt Kenke Opocaer Gesbrit
MAY cO CKOPoCcThiO 12 m/c. Ilox KAKHM yriaoM K OPU30HTY eMy HYMK-
HO 6pocUTh MAY, YTOOBI IOMACTH B KEJITYIO MUILIEHB? »

flcuo, uTO B TakOM BHZe 3ajada IJIOXO IocTaBieHa. MBI He MO-
JKeM e€ pemuTh, IOTOMY UTO He 3HAEeM, IJie PACIIOJIOYKeHAa MUIIEHbL U
M3 KaKoil TOYKH BbLIeTeN MA4Y. [109TOMY HAAO AOHOTHUTH YCJIOBHE:
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Moaenuposanue

«Mumens pacnosioskeHa Ha BeicoTe 4 M Ha paccrosHuu 10 M or Bacwu.
B momMeHT 6pocka MAY HAXOAUTCA HA BBICOTE 2 M».

Bcecerma nu cymecrByer pemrenue? O4eBHAHO, YTO HET: €CJIU MH-
IIeHb HAaXOAWUTCS OYeHb JAJIEKO WM O4YeHb BBICOKO, Baca mpocTto 10
Heé He NOKMHeT MAd. [[0oaTOMY MBI JO/IKHBI BBECTH HOIYILEHHE O TOM,
YTO pellleHue CYIIeCTBYeT.

EnunacreenHo ju pemrenue? BodmMoxHO, 9YTO HeT (MOXKHO IIONACTh
B MUIIEHb, Opocas MAYHAK IIOJ Pa3HLIMH yIJIaM#), HO HaC WHTepecyeT
a0boe pelieHue, MOITOMY CUHTAeM, YTO 3ajada Tellepb XOPOIIO IIO0-
cTaBJIeHa.

Paspaborka monenn

Ha srane paspaboTku mH(POPMAIMOHHON MOAEH HYKHO:

¢ OmpeleJINTh UCXOAHBIE NAaHHBIE, CYUW,ECMBEHHbie NIA DPelleHUus
JAaHHOH 3aJad4y;

® BRIOpPATH THII MOZIEJIH;

® TOCTPOUTH (hOPMANBHYI0O MOJEJNb, OTPAKAIIIYI0 TOJIBKO CYy-
IIeCTBEHHELIe CBOMCTBA OPUTHHAJA;

* pa3paboTaTh AJTOPUTM MCCIEJOBAHUA (DOPMATIBLHONA MOAENH;

® IIOCTPOHUTH KOMIIBIOTEPHYIO MOZAEb.

CymecTBenHble NaHHBIe. B IepByI0 ouepelb HYKHO BBHISICHHTE,
YTO BJMSAET Ha HOJET IIApHKa, & YTO — HeT. JIerko moHAThH, 4YTO Ha-
JHYHe KeIKHM M eé I[BeT, a4 TaK)Ke I[BeTa MAYNKA U MUIIEHU HHKAK He
BIMSIOT HA PE3yJbTAT, MOSTOMY BKJIOUATH MX B MOZEJb He HYKHO!.
Kpome Toro, AJs yIPOLIEHAS BBENEM CleAyiomue JonyueHus:

® MAY U MHUIIEHb — MaTepHAJBHBIE TOYKH;

¢ MHUIIEeHb HENIOABUIKHA;

¢ COTPOTHBJIEHHE BO3AyXa HE YIUTHIBAETCH.

Bri6op Tuna mopmesm. [Ipu pemeHHH 3a/la4M MOTYT HMCIOJIB30BATH-
cH HeCKOJIBKO Mojesell pasHsix TUNoOB. Hanpumep, AJis Jy4IIero NoOHH-
MAaHH#A I0Je3HO IIOCTPOUTE 2paduueckyro modens 3anaqu (puc. 2.12).

3a HavaJ0 KOOPAMHAT yAOOHO NPHHATH TOYKY, OTKyJa BBLIETAET
msa. O6o3HAUUM uYepes U, HaYaJbHYIO CKOPOCTh MA4a, depes H pas-
muny seicor (H =4 — 2 = 2 M), a 4yepe3 S — PacCTOAHHE [0 MUIIEHHA
(S = 10 ™). Oxnako rpapuueckas MOJeJb He NaéT OTBETA HA IOCTaB-

1
B zpyroi cuTyanuu OHE MOTYT GBITH BAsKHBI, Hanpumep, Korja Bacio un-

TepecyeT B NepBYIO OuYepe/b CBOH BHENIHMH BHJ, &4 He NONajaHHE B MH-
IeHb.




3Jranbi MOAENUPOBaAHUA
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JIeHHBIA BONIPOC, IIOITOMY IJA OKOHYATENLHBIX DPAcYéToB Tpebyercs
IIOCTPOUTH MATEMATHUECKYIO MOIEb.

®opmanbHas Momeab. B aroit 3agave hopmMasbHAm MOAENB — 3TO
MaTeMaTHU4eCKas MOJes]b ABHIKEHHA Tesa, OPOIIEHHOTO MOJ YIJIOM
K rOpu30HTY. VI3MeHeHUsA KOODAMHAT ONMCHLIBAIOTCA (DOPMYIAMU:

: gt?
X =vyp-tcosa, y=v,t-sina - 5"

rae g ~ 9,81 m/c? — yckopenue cBoGogHOrO nazeHus. 3axaua CBOIHMT-
CA K TOMYy, 4TOOBI HaWTHM JBa HEMBBECTHHIX, f M (1, IPH KOTOPHIX
x=Sny=H,r. e.
. gt?
S =vyt-cosa, H= Vot sina — "

9T POPMYIIBI U NPEJCTABIAIOT cOBOH MaTeMaTHYECKYIO MOJeNb 3a-
Aaun. B HHX Her ymomMumHaHUs o Bace, MAue, MUINEHM W T. II., €CTb
TOJIBKO YCJIOBHBIE OGO3HAYEHMA U CBASHIBAIOIUE HUX (DOPMYJbI, BTO
(opMasbHAA MOJENH, 3alUCAHHAS HA A3bIKE MATEMATHYECKHAX dopmyur.

AJITOPHTM HCCIENOBAHHA MOEJH. ANropuT™M — 3TO YETKO Ompe-
AENEHHBIH TIaH AeWCTBUM, KOTODPHIH IPHUBOAUT K PelIeHHnI0 3ajayvum.
B nansom ciyuae TpeGyerca paspaGoraThb aJITOPUTM HCIOJIL30BAHUA
MOZeJH: KaK C INOMOIIBIO IOJYYeHHBIX YDaBHEHWI HAWTH yroJ, mox
KoTopeiM Bace my»xHO 6pocuTs Mau?

Hanpumep, MOXHO NOCTENEHHO yBeNMYMBATH YroJ, HAUMHAS
C HyJIA, M KaXKABIA pa3 CTPOUTH BCIO TPAEKTODPHIO mojéra. Eciam opu
KaKOM-TO 3HAYEeHHHU yria MAY IpoJieTesl HHUXXe MHIII€eHH, a IIpH ciaeny-
lomeM — BBIIIE HEE, Aajbllle MOKHO NPUMEHHTH METOH IIOJOBHHHOIO
AeJIeHUs JJId YTOYHEHUS PeIlleHUs.

Ho nyume nmoctynuts Goslee rpaMOTHO, 3HAYUTETHHO COKPATHB BBI-
4JucIeHuA. JleJo B TOM, UTO M3 IEPBOr0 ypaBHEHHA S = Vg t-cosa mpu




Mopenuposauue

M3BECTHOM 3HAUEHHMH YIJIa 0. MOKHO cpasdy HalTH BpeMs, 3a KOTOpoOe
MAY IPOJIETHT paccTOsHMe [0 MulneHu. Torza paccuumTeIBaThH BCIO TPa-
eKTOPHIO IIOJIETa He HaJ0, OCTAETCA TOJNBKO HAWTH KOODAMHATY Y H
CpaBHHUTH €é ¢ HyXHbIM 3HaueHueMm H. Taxkum o0pasoM, NpaBHJIbHBIN
BBIOOD AJITOPUTMA MOJKET CYIIECTBEHHO BJIMATH HA BHIYMUCIHUTEIBHYIO
CJI03XHOCTh MOZEIUPOBaHNA, 8 HHOTAA — W Ha pe3yJbTarT.

Komnsioreprasa mogens. Ha 3ToM arane Hy:XHO BhIOpaTh CPeJCTBO
MOJZEJUPOBAHUSA ¥W C €ro IIOMOIIBI0 IIOCTPOUTH KOMIBIOTEPHYIO
Mojenb. Hampumep, MOKHO NIPUMEHHTh TAOJIHMYHBIA HPOIECCOP
(OpenOffice.org Calc, Microsoft Excel u T. 1m.), HanucaTh coGCTBEH-
HYI0 OpOrpaMMy Ha OJHOM H3 A3LIKOB NPOrPAMMHPOBAHMA MJIHM HC-
OJIb30BATH TOTOBYIO CPeAy JJs MojenupoBanus (Hampumep, Simulink
nim VisSim).

TecTupoBaHHE MOJEJH

Ilocne mocTpoeHUs MOAeNH eé 00A3aTeJbHO HYXKHO IPOTECTHPO-
BaTh (IPOBEPHUTH).

TecTupoBaHue — 3TO MPOBEPKa MOAENM Ha MPOCTbLIX UCXOAHBIX AAHHBIX
C U3BECTHLIM peaynbTaToM.

Hanpumep, MOZeJb, OMNMCHIBAIOIIYIO CJIOKEHHEe MHOIO3Ha4YHBIX
gucesi, cHAYaJla HYXXHO NPOBEPUTh HA HEOOJBIIMX YHCJIaxX, KOTOPbIE
JIETKO CJIOKHTH BPY4HyI0. Ec/iu IOJlyueH HeBEPHBIA OTBET, MOJeNb
omubouHa, ¥ €6 HY:KHO IepeiebiBaTh. [Ipyroil npuMep: Opu MOAEJIH-
POBAHMHM HAKOIUIEHHA JeHer B OaHKe cCyMMa He NOJIXKHA MEHATHCA IPH
HyJeBoit craBke. TecTMpoBaHMe MOJE/HN ABUKEHHA CyAHA TOXe HAYM~
HAeTCHA C IPOCTHIX 3aja4: ecJy IITYPBaJ IIOBOPAYMBAIOT BJIEBO, CYAHO
JOJI?KHO YXOAUTH BJI€BO M HA00OPOT.

Hy>XHO IOHMMATh, YTO yAa4uHOEe TECTHPOBaHMe MOJEIH He rapaH-
THpPYyeT, YTO OHA IPaBMUJbHA; TECTHPOBaHME MOMKET TOJIBKO YCTaHO-
BHUTH ommuboYHOCTH, MoAenan. YUToOBI JOKasaTh NPABHJIBHOCTE MOJENIH,
HY’KHO TIDOBEPUTH €€ NpH BCeX JONYCTHUMBIX HCXOAHBIX [aHHBIX
(B TOM 4YucJle U IpH TeX, AJA KOTOPBIX NpaBUIbLHBEIA OTBET HEU3Bec-
TeH), 4 9TO MPAKTUYECKHA HEBO3MOXKHO.

BRINOJHUM TECTUPOBAHHE MATEeMaTHUYeCKOU Mojenu, MOCTPOEHHOH
IJIA Halmein 3ajadu:

2
X =Uvy't'cosa, Y =g t-sina—=—.




Jransl MOAENTNPOBAHUA

CorsnacHo atuM dopMyaam:

o npu ¢t = 0 MAY HAXOAMTCA B HAUYAJIEe KOODAWHAT;

¢ IIDH HyJIeBOH HaAYaJbHOM CKOPOCTH M#AY I1aJaeT BePTHKAJILHO BHU3
(koopauHaTa X He MEHsSeTcH, a KOOPAUHATA I YMEHBIIIaeTcH);

» 1npu GpocaHuyM BepTHUKAIBbHO BBepX (o = 90°, cos o = 0) koopau-
HaTa X He MEHSeTCH;

o IPU HEKOTOPOM { KOODAMHATA J HAYMHAET YMeHbIIaThcd (mapa-
Gona «3arubaeTcsi» BHM3, MAY OIIYCKaeTCs).

JTH pesyJabTaThl He NPOTHBOPEYAT TEOPHH, IIOITOMY MOYKHO CUHM-
TaThk, 9TO TECTUPOBAHUE IIPOILIO ycnemHo. TeM He MeHee Helb3sA CUM-
TaTh, YTO 3THUM MBI JOKAa3aJId NPaBHJILHOCTE Mojeau (moaymaiite, mo-
yemy).

JKCIIePUMEHT ¢ MOAEeJIbI0

OKCIEPUMEHT — BTO MCIBITAHME MOJENM B TeX YCAOBHUAX, KOTOpEIEe
Hac MHTepecyioT (T. e. Pe3yJIbTaTOB Mbl 3apaHee He 3HaeMm). Hanpuwmep,
AL MOJeNd HAKOIJIeHUs JeHer B OaHKe 3aaércs HeHyJeBas CTABKA
(IIPOLIEHT €KEero/IHOro YBeJIMYeHUSA); ABIMIKEHUE CYLHA MOJIeJIUPYETCS C
VYETOM CIAyYaliHEIX IIOMeX — MOPCKOTO BOJHEHHS W BETDA; MOJAETh
CIOMEHUA «AJMHHBIX» 4YHCeJ IPUMEHAETCA K MHOropaspALHBIM YHC-
JlaM ¥ T. II.

MoskHO su clieno BepUTh peadyabTaTaM MogenmpoBanua? Komeuno
HET, BeAb NPHU TeCTHPOBAHUHU MEI He NPOBEPSAJIN (M He MOIJIM IpOBe-
purs!) paboTy Moxenu B 3THX yciaoBuax. I109TOMY HeOGXOAMM aHAIMS
Pe3yJabTaTOB.

ABaan3 pe3yabTaToB

Bo-mepBhIX, HYXHO yGeAUTHCH, UTO PE3YJIBLTATHI MOJIeJINPDOBAHUS
HEé MPOTHBOPEYAT M3BECTHBIM M3 TeopuM (hakTaM, HampuMep He HapY-
IIalOTCA 3aKOHBLI COXPaHeHH,

Bo-BTOpBIX, HEOOXOAMMO IPOBEPUTE PE3YJILTATHI MOJeJINPOBAHUSA
Ha peaJbHOM 00'beKTe — IIPOBECTH SKCOePUMEHT ¢ OpAIuHAaJoM. Eciau
HaM yAaJIoCh DEIIUTh IIOCTABJEHHYIO 3ajady (IOBeAeHUWe OPHIHWHAJIA
COOTBETCTBYeT! NOBEEHUIO MOJENH), MOMKHO CUHTATEH MoOJeNb ajgex-
BATHOHM M paboTy 3aKOHYEHHOI.

Ecin sxe pesynpraTel Hac He ycTpamBaioT (mOBeZeHMe OGHEKTa
U OpUTrMHANA 3HAYUTENBHO PAa3NHYaloTCd, 3a/ady PEeIIuTh He yja-

1
Hacro cumTaeTcs, YTO AOMYCTHMO PACXOMKAEHHE DPE3y/IbTATOB 9KCIIePHMEH-

Ta U MoJeaupoBaHusa He Goaee 10%.




MopenuposaHue

Jiock), TpebyeTcsi BEDHYTHCS K OJHOMY M3 NPEABIAYIIUX STAIOB M IIO-
BTOPHTH MOJ€JIMPOBAaHHE, HAIIPUMED:

¢ H3MEHHTH aJITOPHUTM HJIHA YCJIOBHS MOAEJTHPOBAHH;

s H3MEHHUTH MOJEJb: VUECTh AOMOJIHUTEIbHEIE CBOMCTBA, KOTOPHIE

pPaHee CUHATAJINCEH HECYIIeCTBEeHHLIMH;

s HM3MEHHUTH IIOCTAHOBKY 3aa4yu (eCJIM BBISCHUJIOCH, YTO PEIIWJIH

He Ty 3aja4dy, KOTOPYIO HYXHO OBLJIO pemiars).

B03MO0KHO, 4YTO HECOOTBETCTBHME BBI3BAHO NPHHATHIMU AONYIIeHH-
amvu. Tax B 3ajave ¢ mOJETOM Ms4Ya IMOJIE3HO OTBETHUTH Ha CJIeAYIOIIUe
BOIPOCHI, KOTOPbIE IOMOTYT BHEIACHUTEL NIPUYUHY HEyAadH:

» Bcerpa nu Bacsa cMoskeT IOMacTh B MUINEHb?

¢ YTOo M3MEHHUTCH, eCIM HadaJlbHasg CKOPOCTH OYAEeT OTIMYaTBhCA
OT 3aJaHHON?

» YTO M3MEHHUTCH, ecJM MAY M MHUIIEHb HE CUHUTATH MaTepHalb-
HBIMH TOYKaMMu?

HackonbKo CHIBHO COIIPOTHBJIEHHE BO3AYyXa BJIHAET Ha peaynb'ra'r?
¢ 4YTO M3MeHHTCH, €ClIM MHIIEeHb kauaerca? U r. n.

Bonpocbl u 3apaHusa

1. Yro Taxoe XOpOIIO ¥ IJIOXO MOCTABJIEHHEIE 3aaUH?
2. Yto menaTh, eCaH 3ajada IJI0X0 IocTaBjieHa?
3. IIpuBeauTe IPUMEPHI XOPOIIO ¥ IJIOXO IOCTABJIEHHBIX 3a7a4 (KpoMe Tex,
9TO JAaHBI B y4eOHUKeE).
4. YTo BXOZHT B IIOHATHE «paspaboTka mMomenu»?
5. Kax BEIJIeIMTH CYIIECTBeHHBLIE CBOMCTBA, KOTOPble HYXKHO y4J€CTb B MO-
menn?
6. Kakue wucxoxHbeie AaHHBIe B (QOPMYJHMpPOBKe IPUBEJEHHOH 3ajgadu Cy-
LeCTBEHHBI, a Kakne — Her? Kakux JaHHBIX He XBaTaer?
«DNIeKTPUK B 3eléHOM KOoMOWHE30He elleT Ha KPacHOM aBTOMOOHIIE
«Jlapa-Kamuua» u3 Mocksel B Boporex. Ero cpegHas CKOPOCTE paBHA
90 ®M/4, NpUUEM KaKAble 2 daca JJEKTPUK OTABIXaeT mo 15 MHHYT.
Korza on npueger B Bopore:x?»
7. Kax BB fiymMaeTe, IOUeMy IIPH PEIIeHHH 3aa4d YACTO HCIOJb3yeTcd He-
CKONBKO Mofenedt pasabix Tunos? IIpuBegnTe MpUMepPHI.
8. Yro Takoe anropur™ monenuposanus? Ilodemy oH BaxeH?
9. Yro Takoe TecTuposaHue Moaenu? Ilouemy OHO Ba)KHO?
10. Yro Taxoe axcrnepumenT? YeM OH OTIMYAETCA OT TECTUPOBAHHUA?
11. MoskHO JIH [OKAasaTh HPABHJBHOCTE (MM OMMOOYHOCTE) MOAENH C IIO-
mougsio TecTupoparua? IlpuseauTe npumMeps! ¥ 060CHYHTE OTBET.
12. BaueM Hy)KeH aHAJIU3 Pe3yJabTaToB axcnepumenTa? Kakue BBIBOABI MOTYT
6BITH CAeJaHBI Ha 3TOM aTamne?




MogenupoeaHue ABUXEeHUNA

13. B uém moxxeT OBITH NPUYMHA HEyAa4Yd IIPH PeIleHHH 3a4a49y C IOMOINBIO
MOJeIUpOBaHUAT

14. Yo menaTs, eCcJH IOCJe aHAIN3a Pe3yJIbTATOB MOJEJHPOBAHMA OBLI che-
JIaH BBIBOJI, YTO PEIIHUTH 3a1a4dy He yIaJIoCh?

IToagroToBeTe cooOImMenHe:

a) «3aYeM M KaK BBOJHUTH JONYIIEHHHA IIPH MOJEJIUPOBAHHHU? »
6) «3adyeM TeCTHPOBATH MOZENbL? »
B) «IIporpaMMHEBIE CpPeICTBA AJIA MOAEIHDPOBAHHUSM »

§9

MoaenupoBaHue ABUXEHUS

Ha yporax (puU3HKH BEI U3y4Yajd B OCHOBHOM JB€ MOJEJIH ABHIKE-
HHA: pPaBHOMePHOe (KOTrjJa PaBHOAEHWCTBYIOMIAA BCEX CHJI PABHA HYJIIO)
U paBHOYCKOpPeHHoe (KOorzga paBHOAeMCTByIOmAas mnocrodnHa). Hanpm-
Mep, ABHKEHHe TeJja, OpOIIeHHOro IoJ YIrJIOM K IOPH30HTY, OOBIYHO
PacKJIaIbIBAETCA HA PaBHOMEDHOEe IBHI)KEHHUEe II0 I'OPU30HTAJHA MU pas-
HOYCKODEHHOEe JBHKeHHEe II0 BepTHKaJIu (IoJ [JelCTBHEeM CHJIBI
TAMKECTH).

B peanpHBIX CHTyanMsaX CHJIbI, JeHCTBYIOIINE HA CHCTEMY, IIOCTO-
AHHO HU3MEHAIOTCH, IIO3TOMY YCKOpEeHHe TO)Ke OyAeT IepeMeHHbIM, U
YIOMAHYTHIE IIPOCTEHININE MOJEJIH HCIOJL30BATL HeJb3d — OHHM He-
azexkBaTHbl. [[na npumepa MBI pasfepéM 3azady, B KOTOPOHM BarKHYIO
POJIb UrPalOT CHJIBI COIPOTHBIIEHHA CPebl.

JdBHKeHHEe ¢ CONPOTHBJIEHHEM

PaccMmoTpuM JIBHXKEHHE MAYA, KOTOPBIH

npezcraBiidgeT coboi map paguyca r ¥ MacChl |
m, OpOIIeHHOTO BEPTHUKAJBLHO BBEpPX CO CKO- ¥
pPocTEIO V. HyKHO HalTH, Ha KaKyI0 BBICOTY Bsepx Baus
MIOJAHMUMETCA MAY, U CKOPOCTh, ¢ KOTOPOHM OH f 7
yIoagéT Ha 3eMJII0. 7]

Ha Ma4 B moJsiéTe AEUCTBYIOT ABEe CHMJIBI F 2
(puc. 2.13): X ‘ e

e cmima Taxecn G (oHA HaIpaBJeHa G G

BEePTHKAJIbLHO BHU3); 0 =

e cuja compoTruBiaeHusa F, Koropas Ha-
IpaBJieHa IPOTHBOIIOJOXXHO BEKTOPY
TeKyIieil CKOPOCTH D.

Puc. 2.13

V)




MoagenupoeraHune

Bynem paboTaTh ¢ MpoeKIMAMU BCeX CHJI HA BEPTHKAJBHYIO OCh,
3a IOJIOMKHTENbHOE HaIllpaBJieHHe NMpHUMeM HampasjeHHe Beepx. Toraa
NPOEKIIAA CHJILI TsyKecTH G = —mg, Tlle & — YCKOpeHHue CBOOOAHOIO
nageHud.

Cusa CONpPOTHBJIEHUS 3aBUCHUT OT (JOPMBI M PA3MEpPOB Teja, ero
CKOPOCTH ¥ CBOMCTB cpeibl. Ha ManbIX CKOPOCTAX CHJIA COIPOTHBJIE-
HHS TPONOPIIMOHAIBLHA CKOPOCTH, a IIPH YBEJIWYEHWH CKOPOCTH IIPO-
MOPIIMOHAJNbHA €€ KBaJpary:

2
F=P".cs,
2

rae p — ILUIOTHOCTH cpeAsl (aas Bosayxa p ~ 1,23 kr/m3), v — cko-
pocTs Tena, S — IJIOMIAAbL IONEPeYHOro cedeHHs (AaAs8 miapa
S =n-r?), a koapdunuest conporusneaus C 3aBUCUT OT (OPMEI Tesa
M oIpefesifgeTcA sKcnepuMenTanbao (aiaa mapa C = 0,4).

Yrob6el MOKasaTh, YTO BEKTOP CHJIBI CONPOTHUBJIEHHWs BCerja Ha-
npaBjeH IIPOTHBOIIOJOMKHO BEKTODPY CKOPOCTH, 4aCTO HMCIOJB3YIOT Ta-
KYIO 3aIlHUCh:

pLoplolE g
2

VckopeHue onpejeisieTcs 110 BropoMy 3akoHy Heioorona:

(o]}
51!

= +
a= .
m

Cuna conporuByieHHs F 3aBHCUT OT CKOPOCTH, KOTOpas MEHAETCH.
IlosToMy ycKopeHue TOKe Oymer mepeMeHHBIM, M MOJeJb PABHOYCKO-
PeHHOro ABMI)KEHUS IPUMEHHWTh Heabsd. McciaeaoBaTh Taxkoe ABHIKe-
HUe TeOPeTHUYECKH JOBOJBHO CJIOMHO, IOTOMY MBI MCIIOJIB3YEM UMU-
MayuoHHY0 modens.

Jduckperusanus

B rornme XX Beka 3ajaud MOJEJHPOBAHUA 3aKOHOB ABHMKEHUS pe-
IIAJMCHh C MOMOINbI0 AHAJL0208bLX BBEIYHCIUTENbHBIX MAIIHWH, KOTODPBIE
paboTany ¢ aHAJOrOBBIMHM cHrHajsaMu. Mel GyzeM HCIOJB3OBATH IH(-
POBOI (AMCKPETHBINH) KOMIIBIOTED, II09TOMY HYJXHO BBIIOJHUTEH THCKPe-
TH3AHKW — rxepeﬁ'rn K nncxpe'rnoﬁ MOJEeJIH, KOTOpasa OIHChIBAET IBH-
JKeHHe MS4a B OT/[eJbHble MOMEHTEI BpeMeHH ¢ HEKOTOPEIM IIaroM o:

t=0,39, 25, 35, ..




MoaenupoBaHue ABUKEHUNA

Ham HY»XHO IIOCTPOHTH TAKyI0O MOJEJb, KOTOPAas MO3BOJIUT BBIYMC-
JIATh CKOPOCTH M BBICOTY MA4Ya B MOMeHT t;,; = (i + 1)-6 mpu ussecr-
HbIX JaHHBIX B MOMEHT ¢; = i-0. YT0o0bl MCHOAB30BATH U3BECTHBIE
¢dopMynBl A8 PABHOYCKOPEHHOTO ABHMKEHHS, MBI IPEANOJIOXKHM, 4TO
Ha ompeske [t;, t, ] ycxopenue uzmensemcesa oieHv MaJLO0 ¥ MOIKHO
CYUATATL €ro NMPUMEPHO IOCTOAHHBIM. KOHeYHO, (QaKTHYeCKM BTO He
TaK, HO IIpM MaJeHbKOM MHTepBaJe d omubxa 0yger HeOOIBIION.

Kax Bribpats 87 IIoHATHO, YTO YeM MEHBIIE §, TeM TOUYHee MOJeNb
U MeHbIIle OoIIMOKa MOZeNUpOBaHMA. BMecTe ¢ TeM HNpH YMeHBLIIEHUH O
BO3pacTaeT 00'bEM pPac4yéTOB, IO3TOMY HYKHO HONIBITATHCHA HANTH «30-
JIOTYIO cepeAuHy». MoxxHO, Hanmpumep, Ha4aTh ¢ GoJabmIoro § (zomye-
TUM, 1 €) ¥ MOCTEeNeHHO YMEeHBINATH €ro, IOBTOPASA MOJEeJIHPOBaHHE 0
TeX IOp, IOKAa Pe3yJabTaThl IPAKTHYECKH IePeCTAHYT M3MEHAThCH.

Hrax, npeAnonoxkuM, 4TO B MOMEHT ¢, CKOPOCTb Msuyal paBHa v
U OH HaxXOAUTCA Ha BbIcoTe y;,. OmnpemesuM cuay CONPOTUBJIEHUS
¥ YCKODeHHE B 3TOT MOMEHT:

v G+ F, F,
F‘l,:_.pliél_i.c.s’ ai =_L=_g+_t_
m m

IIpeanonaras, 4T0 MAY JeTes ¢ NOCTOAHHBIM YCKOPEHHEM a; B Tede-
HH€ BCEro MHTepBaJia BeJUYUHOM O, BEIYMCIMM €ro CKOPOCTh M KOODAM-
HaTy B MOMEHT {;,, 110 GOpMyJiaM AJisi PABHOYCKOPEHHOI'O IBUYKEHUS:

a;, -52
— . F= . i
Vis1 =0;+a;°8, y =yt 8+—~2—.
dra NUCKPETHAs MOJEJb ONMCHIBAET MU3MEHEHHEe CKOPOCTH H BBICOTEHI
Ms4a yepe3 MHTepPBAaJ .

KomneiorepHaa mogenn

Tenepb MOKHO BBINOJHHUTL MOAEIUPOBAHME, MCIONB3YS TaGIHY-
HEBIA IpoIeccop WM cobeTBeHHYI0 nmporpammy. Kakasiii ua atux moa-
XO/OB MMeeT IIPEMMYINecTBa U HeAOCTATKH: B mporpamMMe yaobGHee ua-
MEHATH IIar MOJeJHPOBaHUS, B TaGJIMYHOM Ipolieccope yAo6HO CTpO-
HThb rpadpuru.

Ecim mcmonssoBaTh A3BLIK NPOrpaAMMHPOBAHHMA, B Hauaje Ipo-
rpaMMbl HYKHO ONPENEeJHUTH BCe HUCXOAHBIE JaHHBLIE (KaK KOHCTAHTBI
WM TlepeMeHHbIe). 3aTeM 3aJaloTcs HavaJbHBIE 3HAYEHUA BPEMEHWH,
CKOPOCTH U KOOPAMHATEI (BBICOTHI):

t:=0; vi=v0; y:=0;

1
3nech 1 flajee Mbl HAKTHIECKN PACCMATPUBAEM NPOEKIUH CKOPOCTH, YCKO-

PEHHA U CHJI HA BEPTHKAJBHYIO OCh.




MopenuposaHue

IMuxa noykeH 3aBEpPIINTHCA B TOT MOMEHT, KOTJa BBICOTA CTAHET
OTPHUILIATEJBEHOU (3TO 3HAYHUT, UTO MAY YIIAJI HA 3€MJIIO0).

HU noxa y>=0

F:=-ro*abs (v) *v*C*S/2 cuila CONPOTUBJIIEHUA

|
a:=-g+F/m | yckopenune
y:=y+v*delta+a*delta*delta/2 | xoopamHaTa (BEHCOTA)
v:=v+a*delta | ckxopocThb
t:=t+delta | Bpems
K1,

B nepemenHo# delta xpaHuTcs mar ZUCKpeTH3anuu O, a B mepe-
MeHHOI ro — IJIOTHOCTH Bo3ayxa. OOpaTuTe BHUMAaHHE, YTO HYXKHO
cHavuajla M3MEeHUThL KOODAHHATY Y, & TOJIBKO IIOTOM — CKOPOCTH U,
pHade (Ipu 06PATHOM MOPAJKe BHIYUCICHUH) JIA pacuéra BRICOTHI Oy-
ZeT MCIIOIb30BaThCSA HO80e 3HAYEHWe CKOPDOCTH, M B MoAens Gyaer xo-
faBJieHa ele OJJHA HeTOYHOCTh.

Y7o MBI IOJYYMM IOCHEe OKOHuUaHMs nukaa? B mepemenHoi v Gy-
IeT CKOPOCThL B MOMEHT Ipu3eMJIeHUdA (oTpUIlaTenbHAasA BeJIUYHHA, I10-
TOMY 4YTO MAYHMK JIETHT BHH3), a B IlepeMeHHOH# { — BpeMA moJera.
Jlns Toro 4robBsl HAMTH MAKCUMAIBHYIO BBICOTY h, Ha KOTOPYIO IIOX-
HAJCA MAY, HYKHO J00aBATH B ITUKJI OIIEPaTOp

ecimn y>h To
h:=y
BCE

HauanbpHOe 3HaYeHHUe A h MOKHO 3ajaTh paBHEIM 0.

Bonpocbi U 3aaaHusa

1. ITouemy BO MHOrWX 3ajadax He YYHMTHIBAIOT CONPOTHBJIEHHE cpensr?
B Kakux CAy4asx 3TO MOXKHO JAeJaTh?

2. Uro rakoe auckperusanusa? ITouemy oHa Heobxoguma?

3. Kaxue AOIYLIEHAs MCTIONB30BATHCH IPU AMCKPETU3AIUH PACCMOTPEHHOM
B nmaparpade moaean?

4. Kax BpIGpaTh Imar AUCKpeTusanyum?

5. Kakme cpejicTBa MOKHO UCIONL30BATH JJ1f KOMIIBIOTEPHOIO MOAEIHPOBA-
HHA B PACCMOTpPeHHO# 3ajgade? B uéM MX JOCTOMHCTBA M HeJoCTATKU?

6. ViamenuTe NpMBEIEHHYIO B maparpad)e nporpaMmy Tak, 4To0bl B Heil HC-
NOJIL30BAJICA ITHKJI ¢ MOCTYCJIOBHEM. CpaBHHTe 9TO pelleHEHe C BapHaH-
TOM B maparpade.

7. O6bicCHHUTEe, Kak B IIporpaMMe ONpeAeJUTh MAKCHUMAaJIbHYIO BBICOTY
nogbéMa MAda.




MoagenupoBaHue ABMKESHUS

IloaroToBhTe coobmIeHHE

«IIporpaMMHEIe CpeACTBa IJIA MOAEJNHPOBAHUA ABHIKEHUHA»

3apaum

1.

*2.

HanummuTe nmporpaMmy, KOTOpas MOJAEIMPYeT IMOJIET MAYA IIPH:

r=383 MM, m=150r, vg =20 m/c, 5 = 0,1 c.

OcranbHble HeOOXOAUMEIE JaHHBIE eCTh B TeKcTe nmaparpada. Beimonaure

caenyomye 3afaHud.

a) Ompegenure BpeMs HOJIEéTa, MAKCHMAJIBHYIO BBICOTY IOABEMA MAYA U
CKOPOCTh B MOMEHT IIpU3eMJIEHHHA.

6) Belumc/AHTe BpeMs IIOJETA W MAaKCHUMAJbHYIO BBICOTY IOAbEMAa MA4A,
HMCIOJb3YH MOJENb ABUKeHuA 0e3 CONPOTHBJIEHUA BO3AYXA:

2
t=ggg, h=v—0, v =—Ug.

g g
CpaBHHTE 3TH De3yJAbTATHI ¢ NONYYEHHBIMH IIPM MOJEJHPOBAHUU C

yuéToM compoTHBIeHHA. MoKHO X B 9TOH 3azade nmpeHebpedun compo-
THBJIEHHEM?

B) C moMompbio TaGAHYHOrO IpOIEccopa IOCTPOHTEe TPAeKTOPHIO NBHMKe-
HHA MfA4a, a4 TakKe rpapuKy H3MeHeHHA CKOPOCTH, YCKODEHHA H
CHJIBI COIIPOTHBJIEHHA,

r) Vmensmure mar a0 0,01 ¢ u moBTOpPHTEe MOJENHPOBaHHUE; chejaiitTe
BBIBOJBI IIO IIOBOAY BhIOOpAa Imara B NaHHOM 3ajgade.

BuInoJHATE MOJEJHPOBAHHE IBHYKEHHA MAYa, OPOIIEHHOrO IMOJ YIJIOM

45" K TOPH30HTY:

e ompenesATe BpEMsA II0JIETA, MAKCHMAJbHYIO BBICOTY M [Oajib-
HOCTH IOJIETA MA4Ya, CKOPOCTH B MOMEHT IIPHU3EeMJIeHH,

e CpaBHUTe pe3yJibTaThl CO CJIydYaeM, KOrja CONPOTHBJIEHHE BO3-
AyXa He YYUTEIBAETCH; CHAeJiaiiTe BbIBOALL.

INapammoruct Maccoii 90 Kr pasroHfercs B cBODONHOM HajeHWH 1O CKO-

poctu 10 m/c u Ha BhicoTe 50 M pacKphIBaeT IapaimiioT, IJIOIalb KOTO-

poro 55 m°. Koahdumment conmporuBienus mnapammora pases 0,9. Boi-

MOJHUTE CIAeAYIOIINe 3aJaHnA.

a) ITocTpoiiTe rpadmKku M3MEeHEHHUS CKOPOCTH M BBICOTHI IIOJIETA B Tede-
HUEe NepPBHIX 4 CeKyHA.

6) Onpepenure, ¢ KAKOH CKOPOCTHIO NIPHA3EMJIATCA NapamIlOTHCT.

B) CpaBHHMTE DPE3yJbTATHI MOJAEIMDOBAHUA C YCTAHOBHBINMMCSH 3HAYEHH-
€M CKOPOCTH, BHIYMCIEHHEIM T€OPETHYECKH.

S b




Mopenuposaxue

§10
MartemaTtuueckue mogenu B 6uonorum

Muorue unen B o61aCTH MOAEJUPOBAHMSA GLLIH IPEJIOKEHBI GHO-
jgoraMu. J[0CTATOYHO BCIOMHHTH, YTO POAOHAYAJIBHHUKOM OOIIEH Teo-
pun cucteM (cucTeMHOro moxaxoga) 6w Gmostor Jlroasur ¢on Bepra-
nasdu. B sTom nmaparpade MBI HOBHAKOMHUMCSH C MOJENAMH HEKOTO-
PBIX OMOJIOTMYECKHUX CHCTEM.

Mopens HEOrpaHHYEHHOIO POCTA

Onna u3 3agady, KOTOphIe pemiaioT GUOJOrU, — U3yYeHHe U3MeHe-
HHUA YHUCJIEHHOCTH JXHUBOTHBIX B HEKOTOpO# obsactu. O6sIuHO UX mepe-
CYHTBIBAIOT Pa3 B roj, MO3TOMY MOJeJlb U3MEHEHHS UYHCIEHHOCTH II0-
ayqaercs OUCKPEemHOl — C eé IMOMOIIbI0 MOXKHO ONPeeIUTh YHCJIeH-
HOCTB ¢ MHTepBajsoMm 1 rox.

OGosnauum uvepes N, HaYaJAbHYIO YHCIEHHOCTh, a depes N, —
YHUCIeHHOCTb B i-H roj ¢ MOMeHTa Haudaja HaOmwogenwit. Konwmuecrso
POAMBINNUXCA M YMEPIIHX KUBOTHBIX IPONOPIMOHAJIBHO YHCJIEHHOC-
TH, II03TOMY roZ0BOA npupocr paseH k, - N, — k, - N, rae k, u k, —
K02(pPUIMEeHTHl POXKAAEMOCTH B cMepTHOCTH. Torza KOJMYecTBO KH-
BOTHBIX B (i + 1)-# rojg mMoeTr OBITH BHIUMCJIEHO Yepesd UX KOJUYECTBO
N; B OpeABIAyILeMY TOAY:

Nyy=N,+k,-N,—k,-N,=(1+K): N,

rae K = k, — k, — xoaddunuenTt npupocra. ITO U €CTh MaTeMaTHie-
CKas MOJleJib PasBUTHA NMONMYJAANMH (<«HAceJeHUA») KUBOTHBIX. Koad-
hbuesTH kp u k, (rak Ke Kak M Apyrue Koa(dUIMEHTHl B paccMmar-
PHBaeMBIX Jlajiee MOJeJAX) 00BIYHO ONpPeAeIsaoTCH dKCIEePUMEHTAIbLHO.

IIpu K = 0 (posxkaaeMoOCTh paBHA CMEPTHOCTH) KOJHYECTBO KHUBOT-
HEBEIX He MeHsercs, npu K < 0 (R, < k) XMBOTHBIE BEIMHDAIOT, & IPA
K >0 (k, > k) ux unciao GeckoHeuHOo yBeamumsaercs (puc. 2.14).

N
K=>0

N, K=0

K <0

.

Puec. 2.14




MaTtemaTuyeckme moaenu B Guonorum

ITosToMy 3Ty MOJ€e/ib HA3LIBAIOT MOAEJbI0 HEOTPAHHYEHHOTO POCTa.
Asrauniickuil yuéHbIil ¥ sxoHomucr Tomac MajbTyc MCHOJIB30BAJ €€
IUIA ONMMCAHUA POCTA HACeJNeHHs 3eMJIH, II03TOMY 3Ty MOJeb MHOTZA
Ha3BIBAIOT Modenvio Manvmyca.

HepocTaTok 3TOH MOJeJ W B TOM, UTO OHA He YYMTHIBAET OTDaHU-
YeHHOCTb pecypcoB (Hampumep, NHUIIHN), BIUAHUE APYTrUX BHAOB M H3-
MEHSAOMUXCA IPUPOAHBIX YCJIOBUI, M3-38 KOTOPHIX HU3MEHSIOTCHA KO-
adduIHenTsl poskaaemMocTu u cMeprHocTu. IToaromy Moaens MaabTy-
ca afieKBaTHA TOJLKO IPU HeGOJBIINX MHTepBaJax HaGI0NeHus.

Mopensn OrpaHHYeHHOr'o pocTa

Benpruiicknii maremMaTuk IIbep PepXioJbCT IPEATIOMKHI BBECTH
MAKCUMANLHYIO YUCAeHHOCMb nonyaayuu L W TDOCTPOUTH MOJENb
TaK, YTOObI YMCJEHHOCTh KMBOTHBLIX HE IPEeBBINIAJa 9TOM BeJIHYHHBL.
Kax TonpKO UHCJIEHHOCTh npubauskaercd K L, KoadduoueHT npupoc-
Ta yMeHbIIaeTCsa W pocT 3amezusercda. Moaenb PepxiobCTa OCHOBaHA
Ha Toii Ke caMoi opmMyJse, 4To 1 Mozeab ManbTyca:

Niyy=Q@ +Kp) - N,
HO Teneps Koaddunuent npupocra K; 3aBUCUT OT yucjieHHocTH N;:

_N.
K; =K.£__‘,
L

roe K — HavanbHBIH kKoaddunueHT (IpH HYJIEBOH YHUCJIEHHOCTH).
Bugso, uro npum ysBenmyenuum N; xoaddunument K; ymenbmaercs
u npu N, = L cTaHOBUTCA PaBeH HYJIIO.

Hepenxo 4eioBEK MCKYCCTBEHHO PAa3BOAHT K HBOTHBLIX, HAlPHMED,
B DBIOOBOAYECKHUX XO03adcTBax MM Ha 3Bepodepmax. B arom ciaydae
€)KerofHO dYacTh JKUBOTHHIX (0oGo3HauumM eé R) oTJaaBiIuBaercsd,
a ocTaBIIMECH DPAa3MHOXKAIOTCA M NOJAepKuBaloT mnonynanuiwo. Jlas
TOro 4ToOBLI ONPENEJHUTh AOMYCTHUMBIH OTJIOB, IPH KOTOPOM IOIIYJIs-
nus coxpanaeTcsa (He BBIMHDPAET), UCIOJIb3YIOT MOJEJb ¢ OTI0OBOM.

L-N,

Ha pucyske 2.15 nokasaHbl rpapuKu M3MeHEHHSA YHUCIEHHOCTH IIO-
OyJANMHA AJS pasHbIX Mogeneit mpu Ny, = 100, K= 0,5, L = 1000 u
R = 40. Bugso, 4TO B caMOM HAauaJjle MOJEJIA OIPaHMYeHHOI'O0 M Heorpa-
HUYEHHOr'0 POCTa JaioT OJIM3KHe pesyJibTarhkl, T. €. MOAENb HEOrDaHHU-
YEHHOI'0 POoCTa ajeKBaTHa.




MopenupoesaHue

| Heorpasuuenusiit poer
zl / OrpaHuYeHHBII pocT
C orinoBoM
N, -
i
Puc. 2.15

CoriacHO MoOZeN M OrpaHMYEHHOI'O pOCTa, CO BpeMeHeM YMCJIEeH-
HOCTh MONyJANMH Npubamkaerca K L, a npu oT/IoOBe yCcTaHABIHBAET-
Csl YUCJIEHHOCTh HeMHOro MeHsbIne L. Brl MoskeTe paccuuraTh 3TO 3HA-
YeHUE€ CaMOCTOATEeNbHO, IPHUHAB, YTO B COCTOSHUM pPABHOBECHSA
Ny =N,

BzaumopgeiicTBHe BHIOB

Bce mozmenn, KOoTOpble MBI PACCMATPUBAJIM BbIIE, ONUCHIBAIHA H3-
MeHeHue oxHoro BHAa. Ha camom pgese Ha OZHOM TePPUTOPHHM Bcerja
JKUBYT HECKOJIBKO BHJOB JKHWBOTHBIX, KOTODBIE CONEPHHUYAIOT APYT C
Apyrom. B mpocreiimem ciy4ae aTo comepHUUYECTBO 3a ey (Hampumep,
Mexay Oenxamu u 6GypyHaykamm). OgHaxo Haubojiee WHTepecHa MoO-
Aelb «XHIIHHK — JKepTBa», B KOTOPOH OAMH BHJA — XWUIIHUKHU (Ha-
npuUMep, MYKH), a BTOPOM — MUX nuina (Kapacu).

Cravajna MOCTPOMM MOZEJIM ABYX BHJOB IO OTAeJbHOCTH. MaMeHe-
HUe YHMCJIEeHHOCTH Kapaceil N; onuchlBaeTcs y»Ke M3BECTHOH HaAM MO-
JleJIBI0 OTDaHHUYEeHHOr'0 pocTa:

Nu,=Q+K;)'N,, K, =K-—/—L,

Byaem cumraTh, YTO IyKM MOTYyT MUTATHCH TOJBKO Kapacsamul,
Torxza Ge3 kapaceif OHM NIPOCTO MOrmbarOT, ¥ MOZENHL U3MEHEHHS HX
YHCJIE€HHOCTH MMeeT BUI:

Z.,=01-D)-z,

rae D — Koa(hUIHeHT CMepPTHOCTH HIYK (AJIA MpPOCTOTHI GyaeM cum-
TaTh €r0 IOCTOSAHHBIM).

Koreuno, B camMoM Jejie, 9TO IPEAIIOJIOMKEHHE YAIe BCEI'0 HEBEPHO, HO MBI
HMCIOJB3YEM €ro AJs IPOCTOThI MOJENH.




MaremaTnuyeckue mogenmu B buonorum

O6BbeJUHUB JABe MOAEJIH, MBI He IIOJIy49aeM cucmemy, IOTOMY UTO
HUKAK He YYHTHIBAETCS CBSA3b MEXKJAY UYMCJIEHHOCTBIO Kapacell H
INYK, JXKUBYIIUX B OLHOM BOZOEMe. B pesyibTraTe YHCJIEHHOCTH Kapa-
ceifi co BpeMeHeM CTaHeT paBHa L, a I[YKH BBIMPYT, XOTA BOKPYT
IIOJIHO elbl.

YrTo0BI IOCTPOUTH CHCTEMHYIO MOZENb, IPEeANOJOKHM, 9TO YacTO-
Ta BCTpedY Kapaceil M INYK IPONOPIHOHAJBHA IPOH3BENEHHUIO MX UHC-
nerHocrei: N;*Z;,. B pesynbraTe aTHX BCTped KasKAbId rox rubHer
by N;*Z; xapaceii, Ho mosaBaserca b,'N,;'Z; HOBBIX IyK. 3xechb by
u b, — 2TO HEKOTOpPLIe KO3(DUIMEHTEI, KOTOPhIE ONPEeAeNAITCA dKC-
nepuMeHTaNbHO. Takum oOpasoMm, IOJHAS Modenb-cucmemd COCTOHUT
M3 ABYX CBA3AHHEIX YDABHEHWMH:

Niyyv=QQ+K,-by"Z) N,

Ha pucyske 2.16 mnoxasansl rpa-
(UKN N3MEeHEeHH YHUCJIEHHOCTH Kapacei
M IOyK, noaydeHHele npu L = 100,

Ny=50,2,=10,d=0,8, b,,=0,01 u /N Kapacu
b, = 0,012. Crauana MBI BUAUM <IEpe- N
0

ITyxu
XOOHEBI NepHoJ», KOIJAa YHCJeHHOCTh
Kapaceil ¥ IIYK JOBOJBbHO CUJILHO MEHA- Z
eTcd, a 3aTeM HacTyllaeT paBHOBECHEe — i
KOJINYeCTBO PbIO 000MX BHAOB OCTAETCA Puc. 2.16

OpUMEPHO NocToAHHEIM. O6paTuTe BHHA-

MaHHe, 9TO YHCJIEeHHOCTh Kapacei He HOCTHUIraeT IPeAeJbHOr0 3HAUYEHU S
L — myku MemiaoT. BMecTe ¢ TeM KOJIHMYECTBO IIYK HE PacTéT GecKoH-
TPOJILHO — He XBaTaeT eAnl. TakuMm o0pa3oM, B IPHPOJHBIX CHCTEeMax
co0arofiaeTcsA paBHOBECHE.

O6parran cBass. Camoperyasauus

Mopgenn HEOrPAHMYEHHOI'0O ¥ OrPAHHUUYEHHOTO POCTA TONYJIAIHHN
JKMBOTHBIX, KOTOPbIE M3YYANIHNCH B IIPEABIAYINEM IIYHKTE, MOMHO HM30-
6pasuTs B BHJE cXeM ciaeayoomum obpazom (puc. 2.17).

B neprom ciyuae (MOAesb HEOrPAHUUYEHHOTO pocTa) KoadduuuesT
npupocra K xécTko 3asan u He Mensercsa. Takas Moaesb afleKBaTHA
TOJIBKO IIPH MAaJIBIX WHTepBaJiax HabMIOneHusd.

B mopenu orpanmuyeHHOro pocra Koahdunuent npupocra K, He
(¢uxKcupoBaH, a MEHAETCS B 3aBUCHMOCTH OT cuTyanuu. Ha Hero Biam-




Moagenuposanue

Mozesis HEOrPAHMYEHHOI'O POCTA Mozeas OrpaHMYEHHOTO POCTa

N L N
HMonynanousa —= ’__ K, HMonynanusa

O6paTHas cBA3L

Puc. 2.17

AIOT ABe BeJUYUHBI — MaKCUMAJbHASA YMCJIEHHOCTH monyjsauuu L u
Tekymasa uuciaeHHocTs N. Ilepexoas Ha #A3BIK TEOPHUH YIpPaBJICHUHA
(cM. § 4), BenmuuuHy L MOYKHO PACCMATPHUBATH KaK <«Ieb», 3aJaHHYIO
OpHUPOJ0ii, OHA ONpelesIAeTCA NPHUPOJHBIMU YCIOBUAMHA (KOJIHYECTBOM
KOpMa, orofoi u T. 1.).

3asucumocTs Koaddunuenra K; or unciaennocru N — aro obpam-
Has €643b, C TIOMOIIBI0 KOTOPOH pPEryJHMpyeTcd YHUCJIeHHOCTb. Hcam
N <L, T.e. dakTHyecKad YHUCIEHHOCTHL MEHBLIIE «3aJaHHON», HAUH-
Haercs mpupocT umciaeHHoctu (K; > 0). Curyanusa, xoraa N > L, —
9TO mepeHacesieHHe, NPy KoTopoMm K; < 0 u XMBOTHBIe HAUMHAIOT BBI-
mupatek. Kak Mbl Bugenu, npu N = L nosaydaercs HYJEeBOH NPHPOCT,
YHCJIEHHOCTh HE MEHSAEeTCH.
Ecin B Kaxkoi-TO MOMEHT IIOIYJIsSI-
N nous pPesKo coKpamlaercda (Hanmpumep,
I PBEIOBI OTPABMIIMCH XHUMHUYECKHMHU Be-
mecTBaMu, COpOINEHHBIMH B BOAY),
mocje ycTpaHeHHA NpobJsieMbl YHCJIEH-
HOCTb CHOBa BOCCTAHABJIMBAETCA M HOC-
THraeT MAaKCHUMAaJBHOI'O VYpoBHA L
(puc. 2.18). Tak paboraer camopery.s-
Puc. 2.18 us.

“T'ubensb KHBOTHBIX
i

Camoperynsauus — 370 cnocobHOCTb CUCTEMBI NOAAEPXUBaTL
CBOE BHYTPEHHEee COCTOSIHUE 3a CHET CBA3eW Mexay aneMeHTamu.

Camoperynanus — O4YeHb BAjKHOE CBOMCTBO XMBBIX OPraHMU3MOB,
KOTOpOe IO3BOJISET MM BBIXKMBATHL IPHU HM3MEHEHHAX BHEIIHHUX YCJIO-
Buit. Hanpumep, TenJIOKPOBHEIE KXHUBOTHEIE HOAAEPKUBAIOT IOCTOSH-
HYI0O TeMIlepaTypy TeJjia, OaKTepHMH M BOAOPOCJH IIOAAEPIKHUBAIOT IIO-
CTOAHHYIO COJIEHOCTB M COCTAB MODPCKOM BOJHIL.




Maremaruyeckue mogenm B 6umonornm

Crporo rosops, ecau paccMoTpeThb OJIOK Honynauus
«OONMYNALNA» HA CXeMe KakK IOACHCTEMY,
MBI TOKe HaWJEM B Hell BHYTPEHHIOIO 00- 1+K
pPaTHYIO CBA3b, HOCKOJBKY YHCJIEHHOCTH Ha Nj +1
ouepepHoM mare N,;,; 3aBUCUT OT YHCJIEH- N =
HOCTH Ha npejabiaymem mare N;. Ha cxeme . =1
(puc. 2.19) KBagpaTHUK € KPECTHKOM 000- [

3HaYaeT YMHOKeHHe, a OJIOK ¢ OYKBOUA T —
3anasdviearue (3aiepIKKy), KOTOPOE O3B0~
JfieT B TeYeHHWe OLHOTO Iara IMOMHHTBH IIO-
ciaenHee sHauenue N,.

HecmoTrpa Ha o0paTHYI0 CBs3b, BO3MOJKHOCTH CAMOPETrYJAIHNH
B TaKOH cucTeMe Oo4eHb orpaHmueHbl: npu K > 0 uuciaeHHOCTL Oyaer
OeckoHeuHO pacTH (HeT camoperyaaunuu), a upu K < 0 nmonynaunus
BbIMHpaeT (paBHOBecHe HacTymaeT ToabKO npu N = 0).

IIpuMep camMOperyjasilli¥ B CHCTEME «XHIIHUK — JKepTBa» MBI
paccMaTpHMBaJIM B IIpPeAbIAYINEeM OYHKTe. B aT0oil cucTeMe TpH KaHaja
obparHOll cBA3H (He CUYMTAsd BHYTPEHHHX, B KaXKIOH NONYJISIINH)
(puc. 2.20).

Puc. 2.19

Mogens ¢« XUNOIHUK — KEpPTBa»

XU HUKH

O6parHble
CBA3H

HKepTBHI

ObparHas cBA3b

Puc. 2.20

Camoperynsamnus «paboraers TOJbKO NPU HEGONBIIUX OTKJIOHEHU-
fAX OT COCTOAHUSA paBHOBecHdA. EciiH cepbe3HO HaApyIIUTH OajlaHC, CHC-
TeMa He CMOKeT BOCCTAHOBHUTHLCH. B nocjJegHHe CTOJIeTHHA 4YeJIOBeK Bce
aKTHBHee BMeIIHMBaeTCsA B JKU3HbL NPHUPOJLI, B Pe3yJbTATE COKpalma-
IOTCHA Jleca ¥ 30HEI C IUIOJOPOJHOI IIOYBOM, M3MEHAETCHA KJIHUMAT, BBI-
MHDPaiOT BCe HOBbIe M HOBBIE BHJBI JKMBOTHBIX. Hapymenue camopery-
JANAA B MaciiTabe 3eMIH MOXKeT IIOCTABUTH IO YIPO3Y KHU3Hb BCEro
YeJIOBeYecTBa.




MopenuposaHnue

0 Bonpocsl u 3apaHus

A

1. ITouemy B GHOJIOTMH YACTO MCHOJb3YIOTCHA AUCKPETHBIE MOZEIH 7

2. HazoBUTe AOCTOMHCTBA M HEJOCTATKH MOJENH HEOTDAHWYEHHOIO POCTA.
Korzpa ona agexBaTHa?

3. Kakne maen sekaT B OCHOBe MOJeJH orpaHmueHHoro pocra? Hasosure
€€ MOCTOMHCTRA.

4. Kax 6yner MeHATHCA YHUCICHHOCTh COIVIACHO MOJENH OIPAHWMYEHHOI'0 poc-
Ta, €eCaM B HavYaJbHbIH MoMmeHT N > L? O6bsAcHHUTE 3TO ¢ TOYKH 3pPEeHUSA
OmoJsIorHH.

5. Kak ¢ moOMOIIbI0 MOZIEIMPOBAHKSA ONPEAeaUTh JONYCTUMBIN 0TI0B?

6. O6bsicHHTE, KAK CTPOMTCH MOZEJNb «XHUIIHHK — JKepTBa».

7. MOXHO JIX CUMTATE MOJEJb «XHUITHUK — KepTBa» cucremMHoi? Ilouemy?

8. Kak BBI fymMaeTre, BO3MOKHBI JIH JPYTHe MOAEJTH B3SAHUMHOI'O BIUAHUSA BH-
moB? IlpuBeanTe MpHAMEpEI.

9. Yro rTaxkoe obGparHas cBAsb? B 4éM AOCTOMHCTBO Mozeieil ¢ o6paTHOMK
CcBA3BIO?
10. O6bsaicEUTE, KaKk paboraer obpaTHAas CBA3b B MOJETH OrPAHMYEHHOI'O POCTA.
11. Yro Takoe camoperynanua? IIpuBeanuTe MIpHEMEDEHI.
12. MoXHO JIH CKasaTh, YTO B MO/EJH OIDAHHYEHHOI'O POCTa IPHCYTCTBYET
obparHas cBA3kE? A caMoperynanua?
13. Kakue obpaTHBIE CBA3H CYILIECTBYIOT B MOJENH «XHIIHUK — YKepTBa»?

ITogroroBeTe coobmenue:

a) «Mogenu B3auMOAEHCTBUA BUAOB B OHOJIOrHAHM »
6) «Yro Takoe caMoperyaanua? »

o 3apaum

1. IlocTpoiiTe rpaduKku M3MEeHEHHUS YHMCJIEHHOCTH MONYJIALUAM [JIs Mojeseit
OrpAaHHYEHHOr0 M HeorpaHmdeHHoro pocra nmpu N =100, K=0,5 =u
L = 1000. Onpenenure, 4epe3 CKOJIBKO MHTEPBAJIOB HaOJIIOJeHHA MOeNb
HEOIrPAHWYEHHOI'0 POCTa mepecTaeT OBITHL aJeKBATHOU (OTKJIOHEHHWE OT MO-
e OTPAHMYEHHOro pocTta cocraBaser bonee 10%).
2. Ina npenbiayimmeil 3aja4y BBINOJHHUTE MOJEJIHPOBAHHE ¢ YUYETOM OTJIOBA
(R = 40):
e ONpeHeJMTe KOJHYECTBO KHBOTHEIX B COCTOSHHMH PABHOBECHSA TeOPEeTH-
YeCcKH M 10 pe3yiabTaTaM MOJeJHPOBAHHA; 3aBHCHT JIM OHO OT HAYaJlb-
HO# YHCJIeHHOCTH?
onpejeJIATe, HA YTO BJMAET HadYaJIbHAA YHCJIEHHOCTDh YKHUBOTHBIX;
HalguTe MAKCUMAJILHEIA 0T/0B R, OpH KOTOPOM HNONYJAINS HE BEIMH-
paer.




Maremarunyeckme mogenu B Guonorum

*3. IIpu smHAeMHuM IpUNna 9ucio 6oasHBIX N H3MeHsAeTcA 1o dopMyie
Niy1 = N+ Zit1— Vis,
rae Z; — KoJaudecTBO 3aboseBmux B i-il JeHb, a V; — KOJHYECTBO BHI3JO-

POBEBIIHX B TOT K€ AeHb. YHCIIO s3aboneBImIuX PAcCCHYHTEIBAETCH COI'JIACHO
MOJeJIH OTPAHHYeHHOI'0 poCcTa:

L-N,-W,
Z .,=K.—L _L.N,
i+l
L
rope L — of0maa 4HuciaeHHOCTH kuTeneil, K — KoaddHOHeHT pocTa H
W; — uucno nepeboseBmmux (Tex, KTO yKe mepebosesn M BBI3JOPOBEN

u noaromy Gonbine He 3aboseer):
Wi+1 = Wi + Vi‘l—l-

Cuuraercs, 4To Bce 3a00JieBIINEe BHI3JOPABIMBAIOT yepe3 7 AHel M Goab-

me He OojseroT. BeimomauTe mMomenumposBanume nmpu L = 1000 u K = 0,5,

CuMTad, 4YTO B Havaje snuzemuu 3abosen 1 gsenosex. OTBeThTE Ha CIEAY-

IOIHe BOIPOCHI:

e Korga sakoHYHTCA SnUAeMusn?

e Cxoapko yenosex mepebosieeT, a CKOJIBKO BoOOwmie He 3aboieer rpum-
nom?

® KakKoBO MAKCHMAJILHOE YHCJI0 GOJNBHEIX B OAHH AEHBL?

4. BeIMONHUTE MOJENTHPOBAHHE CHCTEMBI «XHITHWK — JKepTBa» IIPH mapa-
MeTpax, YKasaHHBIX B TeKcre maparpaga. OTBeTbTe Ha CIeAYION[HE BOII-
pochI:
® CKOJIBKO Kapaceil W IIYK YKHBYT B BOJOEME B COCTOSSHUH DaBHOBeCHA?
® Uro BIMAET HA KOJHUYECTBO PBIO B COCTOAHHH DABHOBECHA: HAYAJLHAA
YHUCJIEHHOCTh HJIH 3HAYeHHUA K0ahHHIHeHTOB Mogean?

¢ Ha uro BIMsAeT HAYANBHAA YHCJIEHHOCTH?

® JIpu KaKuX 3HAYEHHAX KO03(G(PHUIHMEHTOB MOJAEJNb CTAHOBUTCA HeaneK-
saraa? B uém aro Beipaskaerca?

¢ JIpm KaKuX 3HAYEHHUAX KO3(PIHUIMEHTOB IIYKH BEIMHDAIOT, & YHCJIEH-
HOCTH Kapacedl JOCTHUraeT mnpeesibHO BO3MOXKHOro 3HadeHusA? Kax BhI
MOMKeTe OOBACHUTE 9TO ¢ TOYKH 3peHusA ouosoruu?

5. Benku u GYPYHAYKH JKHUBYT B OAHOM JIeCYy W eOAT IIPHMEPHO OJHO H TO
ke (KOHKYDHDYIOT 3a nuiry). Mozenb, ONUCHIBAOIIAA H3MEeHEHUE YHC-
JIEHHOCTH JABYX HONYJANNI, MMeeT BHJI:

L,,—-N,
Nig= ]-"“*r(}\r'iL*_l "N;—=Dy -M;,
N
M, = 1+KM-M-‘- M, -Dy, - N;.

‘M




MoapenuposaHue

3mece N m M — uncleHHOCT: GeoK u GypyHAYKOB; Ly u Ly — HX Mak-

cuManbHble yncaeHHocTH; Ky m Kj — KoahdummuesETH npupocra; Dy #

Dy — woaddHUIHeHTE B3aMMHOIO BIHAHUA. BBEINONIHATE MOJEJIHDPOBAHUE

]Ipl!No=10, Mo=20,LN=70,LM=50,KN=KM=0,7HDN=DM=

0,1. Tloctpoiite rpadMKn M3MEeHEHHS YHUCJIEHHOCTH 06oux BuzoB. OTBETH-

Te Ha CJIeAYIOl{He BOIIPOCHI:

e SlBaseTcsa nu 9TA MOJAENH CHCTEMHOM?

¢ Kaxosa uncieHHOCTSH 0e/10K B OYPYHAYKOB B COCTOAHHH DPaBHOBecHA?

® Yo BIMAET HA COCTOSTHHE paBHOBecHs?

¢ Ha uro BIHMseT HaYadbHAS YUCJIEHHOCTH KHBOTHHIX?

o [Mpwn KakoM 3Ha4YeHUM KoathdurumeHTa Dy OypyHAYKK BEIMPYT
uvepes 25 net?

¢ JIlpy KakuX 3HAYEHHAX KO03(D(PHUIHMEeHTOB MOAENbh CTAHOBUTCHA HeamekK-
BATHOH?

¢ Kakyio aHaJOrHYHYIO MOJeJb BBAHMMHOIO BIUAHUSA TPEX BHUAOB BEI MO-
JeTe MPeIoKATL?

§11

Cucrtembl MaccoBoro oocnyxmsaHumsa

Y10 TaKoe CHCTeMBI MACCOBOr0 O0CIYyKHBAHHA?

MeTonbsl MaTeMaTH4YeCKOrO MOJAEJMPOBAHUA IPOHHKAIOT BO BCe
cepsl, B TOM Yucae H B 9KOHOMUKY. [Ipegnpusarus chepbl 00caysxu-
BaHHA (MaraswHbl, 0AaHKH, y3Jbl TeledOHHOH CBA3HM, CTAHIIUM «CKO-
poii moMOIKA» U T. II.) — OYEeHBb MHTEPEecHbIe, HO O4eHb CJIOKHbIEe 00~
exThl. Ha BXOJ TAKHX CHCTEM IIOCTYNAET MOTOK 3afABOK Ha O0CIIyXKH-
BaHMEe — 5TO MOryT OBITH, HAIIPHMep, HOKYyIaTeld, BXOJAIIHE B
marasuH. Bce zasBKH HY»KHO ob6paborarhb, AJIA BTOr0 IIpeANpHUATHE
AMeeT HECKOJBKO TO4YeK obcay:xuBaHMA (HanpuMmep, Kacc B Marasu-
He). IIpu aToM GOJBIIYIO POJIh UIPAET CAYIAHHOCTH:

¢ 3afBKH HOCTYIIAIOT Uepes3 CJydaiHble IPOMEIKYTKH BPeMeHH;
® BpeMsdA OOCIY:KWBAHWUA — CAyIalHAA BeJIHYMHA.

Taxkwe cHcTeMBI HA3LIBAIOT CHCTEMaMH MacCOBOTO oﬁcnymnna—
HHA, 0JA WX HCCJIeJOBAHUSA HCIHOJLB3YVIOTCA BePOATHOCTHBIE MOJEJIH.




Cucrembl MaccoBoro obcnyxmsanus

Teope-rnqeclme MOJeJIM 39THX CHCTeM, KaK IIpaBHJIO, JOCTaTO4YHO
CJIOMHBI, IO3TOMY MBI 6Y£[EM HCOO0JIP30BAThE HMHUTAIIUOHHBEIE MOJeJIH,
KOTOpBIE NIO3BOJIAOT HaWTH pemieHre 3ajavyd C MOMOIOBIO MHOTOKpAaT-
HBIX KOMIIBIOTEPHEIX 3KCIIEPDHUMEHTOB.

Mopaens obcayxnBanua B 6aHKe

PaccMOTpHM IOCTATOYHO MPOCTYIO MOJeab paborer 6anka. Kinen-
TBl BXOAAT 4epe3 cJydYaWHbIe INPOMEKYTKH BPEMEHH, X 00CIIyKuBa-
IOT HECKOJIBKO KACCHPOB, IPUYEM BpeMs OOCIYIKUBAHUSA — TaKIKe CJY-
yaliHadA BequuYHMHA. TpebyeTca onmpenenuTh, CKOIBKO KACCHPOB HYKHO
AJIS TOTO, YTOOBI KIMEHT CTOSAJ B ouepeAu He Gosee M MHUHYT.

B Taxom BHZe 3afava HEKOPpPEKTHA (ILIOXO IIOCTABJIEHA) — HesAC-
HO, KaK OIpeJeJUTh IJIHHY ouepeau. I10aTOMYy HY’KHO BBOAHUTH AOIY-
IeHHUs, KOTOPBbIe IO3BOJIAT CHeJaTh 3a4ady XOPOIIO IIOCTABIEHHOM
H PEelINTh eé.

CHauaJjia IOCTPOHUM JAeTePMHHHPOBAHHYIO MOJAEJb, B KOTOPOH Ciy-
YallHOCTh He YYUTHIBAeTCH. ByzeM cumTaTh, 94TO 3a 1 MHHYTY BXOZHT
pPOBHO P KJIHMEeHTOB, IPUUYEM KaK/Abli KIUEHT o0ciy:KuBaercsa posao T
MUHYT.

Ecnan kommdectBo Kacc pasHo K, 3a T MuHyT OyAer o6ciayKeHO
poBHO K KIMeHTOB. 3a 3TO ke BpeMs B 6aHK BouayT P T HOBBIX KJIH-
eHTOoB. HecioxHO noHATE, uTO eciu K < P + T, KIMEeHTHI BXOAAT ObIC-
Tpee, 4YeM MX yCIIeBalOT 00CIyKHBaTh, II03TOMY OdYepeAsb GyaeT IIoCTo-
aHHO pacTu. Eciu xxe K > P - T, ouepenu BooOuie He OyJeT, U3 3TOTO
YCJIOBUA U HY’KHO BbIOMpATh KoJmdecTBO Kacc. Hanpumep, npu P = 2
u T = 5 gna obcny:xuBaHuA HY»KHO He MeHee 10 Kacc.

Tenepp YCIOHHM MOJENb: BBEJEM B HeE ciaydaiiHble COOBITHA.
Byznem cuutaTs, 9TO: '

®* 3a 1 MuHyTY B GAHK BXOAUT CIydyalfHOe UHCJIO KJIHWEHTOB, oT (

0 Py

* Ha obcny)xuBaHue KaueHTOB Tpebyerca or T, mo T . . MHHYT.

Jia MoAenupoOBaHMA HYIKHO eIlé ONpelesnTh, KaK paclpeieseHbl
caydaiiHble faHHBIE (KOJIMYECTBO BXOAAIIMX 34 1 MUHYTY M BpeMs 00-
CIy;KMBaHUA) BHYTPH 3aJaHHBIX WHTEPBAJIOB. [Jis MPOCTOTHI MBI Oy-
JleM CUHTaTh, 4TO B 00OMX ciydadax paclpefesieHue DPA8HOMEpPHOe.
Torga MOXHO NPUMEHHUTEH CTAHZAPTHLIE I'eHEPATOPHLI CAYUAHHBIX YH-
ceJl, KOTOphle Jal0T UMEHHO PAaBHOMEDHO pacIpeeIéHHbIe 3HAUCHUA,

Byzem mcnois30BaTh HMHTALMOHHYIO MOJENL — BEIIOJHHM MOJe-
JUPOBaHME CUTYAIMH AJA AOCTATOYHO DOJIBIIOrO0 MHTEDPBAJIA BPEMEHH
L (manpumep, ansa 8-wacoBoro pabGouero aus L = 8 - 60 = 480 munyT).




MoapenuposaHue

Ypeao KIHEHTOB, HAXOAAIINXCA B MOMeNeHUN DaHKa, U3MEHAeTCH II0
3aKO0HY:

Ny =N+ P, - R,

rge P; — KOauM4ecTBO KJMEHTOB, BOINEAIIMX 3a i-I0 MUHYTY, a R, —
KOJIMYEeCTBO KJIMEHTOB, OOCIy)KeHHBIX 3a 3TO Bpems. Cuuraem, uto N
KJUEHTOB DaBHOMEDHO pacmpefiensiorca mo K kaccam, Tak 4TO Cpex-

N
HAA JJIWHA Oo4Yepeqy PaBHA Q:E, a cpegHee BpeMs OXKHAaHUA DABHO

Q- T.

KonudgectBo Bomeamux P; — 3T0 ciaydaiiHoe Iejioe YMCJIO B HH-
repsaie or 0 mo P, . . Ha mKoNEHOM anropuTMu4ecKOM f3bIKe W Ha
Ilackaje ero MOKHO IOJYYHATH TAK:

P:=irand (0, PMax) P:=random (PMax + 1);

OnpezaenuTs YHUCIO OOCTYKEeHHBIX R, OKasbIBaeTCs He TaK IPOCTO.
Ecan Kaccup obcays;kuBaeT KJIMEHTa 3a I MHHYT, TO MOXKHO CYHTATS,

1
4T0 3a 1 MHHYTY OH CHAeJIaeT 4acTh paboThl, PABHYIO o Ecnu npeamno-

JIOHTH, YTO CKODPOCTBH paﬁo'rm KacCHpOB OJHMHAKOBa, TO K xacc sza

1 muryTy O00CIYyIKaAT % KJIAeHTOB. UToOBI yuecThb clydailHOe BpeMd

obcnyxuBaHusa, Beaununny T GyaeM ONpeAesiATh 3aHOBO ANA KaXIoH
MUHYTBI CAYYalHBIM 00pasoM. JTO cJydyaiHOe BellleCTBEHHOE YHCJIO
B uATepBane or T, xo T ...

T:=rand (Tmin, Tmax) T:=Tmin+random* (Tmax-Tmin) ;

Torga MOKHO pacCYMTaTh 3HAUEHHE CPeJHer0 BpeMeHM OXHIAaHUA
o (popmysie

N
At=Q-T=--T.
@Tr=%

DTo 3HaueHHe GyIeT MeHATHCHA, MockoiabKy N m T — cayuaiiHble
BenuunHBI. IMEHHO mO3TOMY HEBO3MOXKHO 2APAHMUPOBAMb, UTO KIHA-
eHT TOYHO He OyneT »kaaTh GoJbIIe MOJI0KeHHOro BpemeHu M. BmecTo
3TOr0 MBI MOKeM (C MOMONIILI0 MMHUTAIMOHHOTO MOJEJHPOBAHUA) IOA-
CYHUTATH, KAKYI0 00110 8peMeHU OUEHKA MHTepBasa oxXujaHus At Oy-
net Gosbime, yem M MuHYT. [y onpefesleHUs BTON JOJH HYKHO IIOA-
CYMATATH KOJHAYECTBO «IJIOXMX» MUHYT ¥ Pas3fe]UTh ero Ha obmiee Bpe-
MA MomesupoBaHuA L.




Cucremsl MaccoBOro oocnyxmsaumsa

Eciu fonsi «IUIOXOro» BpeMeHM IoJyduiack, Hanpumep, 0,95
(95%), TO KIMEeHT NpPaKTUYEeCKH BCEerJa BEIHYKIAEH OyAeT »KIaTh CJIHII-
KOM [0JI'O, W KOJHMYECTBO KACC HYIKHO yBeJIW4YuBaThb. ECaM aTa IO
pasHa 0,05, To Bpemsa oxuganusa Oyaer 6oJibIIe ZOIMYCTHMOIO TOJBKO B
5% ciyuaeB, TAKOU Pe3yJILTAT MOMKHO CYHMTATH IIPHEMJIEMBIM.

TakuMm o6pa3oM, HYKHO COCTABHTH IPOTrpaMMy, KOTOpasd 3ampa-
IMUBAET KOJHWUECTBO KACC, BHIMOJHAET MOAeJHpoBaHUe paborsl GaHKa
B TedeHue pabouero AHA W BBIZAET NOJIO «IUIoXux» MuHyrt. CHauana
3a71aéM HavyaJIbHbIEe 3HAYEHUSA IepPeMeHHBIX:

Pmax:= | MaxkcuMManpHOEe YMCJIO BXOoOsmmMx 3a 1 MMH
Tmin:= | MmMHMManbHOEe BpeMsa OBCHyXMBaHMSA

Tmax:=9 | MakcuMManbHOe BpeMsa OOCHIYyXMBaHMSA

L:=480 | nmepuon MomenMpoOBaHMs B MMHYTax (8 yacos)
M:=15 | momycTuMoOe BpeMs OXMOaHUA

N:=0 | cHayama B BaHKe HMKOI'O HeT

count:=0 | cueTumk "nHoxmMx" MMHYT

3areM HY’KHO BBecTH KojmuecTBO KaccupoB K. OCHOBHOH IHMKJI
mozenupyet pabory 6aHKa B TeueHue L MHHYT:

HO gna 1 or 1 go L for i:=1 to L do begin
P:=irand (0, PMax) P:=random (PMax+1) ;
T:=rand (Tmin, Tmax) T:=Tmin+random* (Tmax-Tmin) ;
R:=int (K/T) R:=round (K/T) ;
N:=N+P-R N:=N+P-R;
ecamu N<0 rmo N:=0 Bce if N<O then N:=0;
dT:=N/K*T dT:=N/K*T;
eciaun dT>M To if dT>M then

count:=count+l count:=count+1l;
BCe end;
XIj,

Ha xaxpom miare IocjaenoBaTe/JIbHO BBIYHCIAAKTCA:

cayJaiiHOe YHCJIO BXOAANIMX KJHWEHTOB P;

caydaiiHoe BpeMsa obcnysxuBanusd T';

YHUCJIO KJIUEeHTOB R, 00CHyKeHHBIX 3a 9Ty MUHYTY;

YHCJIO KJIMEHTOB B IMOMelleHnr OGaHka N; eclid OHO IOJYYHJIOCH
OTPHIIATEJILHEIM, TO MCIIOJb3YeTCA HyJIeBOe 3HAUEHUE;

BpeMs OXKHMJIAHUA; €CJH 0HO DOJbIIe JONYCTHMOIr0o BpeMeHH M,
YBEIMYMBAETCA CUETUNK «IIJIOXHX» MHUHYT.




MopgenupoBaHue

ITocne oxkoHYaHKUA PabOTHI IIMKJA OCTAETCA BBIBECTH DPE3YJILTAT —
oTHomIeHHe count/L, KOoTOpoe IpeACTaBJseT CO0OM MHOJI0 «IIOXHX»
MuEYT. Hy)XKHO IpoBecTH cepuio 9KCIIEPHMEHTOB C MOJAENIbI0 U BeIOpaTh
MHUHUMAaJIbHOE 3HaueHue K, npy KOTOPOM AOJA «IJIOXHX» MHHYT Oyner
meHee 5% . IToMHUTE, YTO B MOJEJNH HCIOJB3YIOTCA CAy4YaiHbIe YHC]IA,
IO3TOMY IHPH KaXZOM HOBOM B3alyCKe IIPOrpaMMbl De3yJbTaThl
pacuéToB OyAyT HEMHOro MeHATHCHA. Tereps BbI MOMKeTe HAIHUCATH IIOJI-
HYIO IPOrPaMMy ¥ Ha#WTH C €€ IMOMOIIbIO HYKHOEe YHCJIO Kacc.

ObpaTuTe BEHMMaHHEe, YTO MBI BbIOpAajiM HMCXOAHBLIE JaHHBIE Tak,
uTO0OBl CpeJHee YHMCJO BXONANIMX KJIHNEHTOB M CpejHee BpeMs 00Ciy-
JKUBAHHUSA COBIAJAJM C TEMH JKe AAaHHBIMH IJIs JeTePMHUHHPOBAHHOMN
mozenu. IloaToMy HHTEDPECHO CPaBHUTH PpPe3YJbTAThl, IIOJYy4YEeHHBIE
C HOMOIIbIO MOJeJIel ABYX THIIOB: JeTePMUHUPOBAHHONW M BEPOSATHOCT-
Hoit. CKOpee Bcero, OHM OKaKyTCA OJM3KUMH, XOTA U OyAYT HEMHOI'O
pasnuuarhea. Toraga BOSHHKaeT BOIPOC: KakKasd MoJesab naér OoJiee
To4HBIN peadysabTar? OTBETHTH Ha HEr0 MOXKHO TOJBKO C IIOMOIIBIO
3Kcnepumenma, NIPpOBEeAEHHOTO B PeaibHOM OanKe.

Q Bonpocekl u 3apgaHua

1. Kakue cucreMb! HA3BIBAIOTCH CHCTEMAMH MACCOBOTO ODCIY:KUBAHUAT

2. B yeM CJI0KHOCTH MCCJIeAOBAHUA CHCTEM MACCOBOIO 06CHy:KUBAHHA?

3. Kak BBI nyMaeTe, KaKas MOJleJIb TOYHEEe OMHUCHIBAET CHUTYaIMI0 B CHCTeMe
MaccOBOro OOCHYXKUBAHUA: JeTePMHUHHDPOBAHHAS HIH BEePOATHOCTHAA?
O6ocHyiliTe CBOI OTBET.

4. Kax mozenupyiores caydaiigsie cOOBITHA B BEPOATHOCTHOI Mozenn pabo-
TeI Gagka?

5. Kak BBl AyMaeTe, BepPHO JiM, YTO YMCJIO BXOAAIIMX 38 MHHYTY KJIHEHTOB
1 BpeMs# OOCIIy’KHBaHHA MUMEIOT DABHOMEpHOe pacnpejeneHue?

6. O6bsACHUTEe, KAK BBEIUMCJIAETCH CPeAHee BpeMs OXKHAAHUA B BEDOATHOCT-
HOM MOZenH.

7. O6bsicHHTE, KAK C IOMOINBIO BEPOATHOCTHOH MOJENH OIpPEeNeHUTbh HYM-
HOE KOJHMYEeCTBO KAacc.

o 3apaua

Hcnonbays BepOATHOCTHYIO Mogenb paborel GaHKa, ompegenuTe Heobxo-
AHUMOE€ KOJHYEeCTBO KACCHDPOB IPH HMCXOAHEIX NAHHBIX, npuaenénnux B
TeKcTe naparpadga.




CucremMbl MaccoBoro o6cnyXXusaHus

MpakTuyeckue paboTbi

Pabora Ne 6 «MogmenupoBanue paboTsl mpoueccopas
Pabora Ne 7 «MozgenupoBanme ABUIKEHUAS »

Pabora Ne 8 «MoxenupoBanue MOMYJIAIAH»

PabGora Ne 9 «Mogenuposasue 3MAZeMUAM »

Pa6ora Ne 10 «Mozgens "xuimuaux — xeprsa’ »
Pa6ora Ne 11 «Camoperynamusas

Pa6Gora Ne 12 «MogenupoBauue paboTsl GaHKa»

30P k rnase 2 Ha caiite ®DLUUOP (http://fcior.edu.ru)

e Jlocrpoenune napopmauuonubix moaeneitr IC
¢ HassauyeHue ¥ BHABI HHQOPMAIIMOHHBIX MOZAeNIeH

Camoe BaxHoe B rnase 2

* Mogene — 3TO0 06BEKT-3aMEHHTEJb, KOTOPBIA HCIOJL3YETCH

AJIA U3Yy4YeHHusa Ipyroro obbexTa, nopoiecca HJIH ABJIEHHMA.

o Jlna KakJgoro o0beKTa MOMKHO IOCTPOMTH MHOMKECTBO Pa3HBIX
MOjeJiell, COOTBETCTBYIOIIMX pasHBIM 3ajgadaMm. OQHa W Ta Ke

MOJEJIb MOXEeT OIMChIBaTh pa3IMdHbIe 00BEKTEI.

¢ AJIeKBaTHOCTE MOJEIN — 3TO COOTBETCTBHE CBOHCTB MOJENH
¥ OpHIHMHajJa B paccMmaTrpuBaeMoi zagade. JloxkasaTs ajgexBar-

HOCTH MOXHO TOJIPKO 9KCIIEPDHMEHTOM C ODHTHHAJIOM.

¢ Cucrema — 8TO rpynna o6'’beKTOB U CBA3€H MeKAY HAUMH, BbIJe-
JICHHBIX K3 CpeAbl W paccMaTpPUBAEeMBIX KaK OJHO Ilejoe. 3a
cyéT cBA3el cucTeMa obnagaer 0cOBGBIMH CBOMCTBAMH, KOTOPBIE

He BBIBOAATCS U3 CBOMCTB €€ KOMIIOHEHTOB.

o OcHOBHEIE 3TAaIIbI MOJeJIMpOBaHUA -— 3TO IIOCTAHOBKA 3ajadH,
paapaﬁoTRa MOJeJIx, TeCTHUPOBaHHEe MOJAeJH, JKCIepHUMeHT

H aHaJHu3 pe3yJbTaTOB.

¢ HeobxogMMpBI#i mIar mpM DOCTPOEHHMH KOMIBLIOTEDHBIX MOJe-

JIell — AUCKPeTHU3alus.

¢ Mozenn CIOMHBIX CHCTeM, KaK IpaBWJIO, AOJIXKHBI YVUYHUTHIBATH

CIy4ailHOCTE COOBITHH B PeaslbHOM JKU3HU.




frnasa 3
Ba3bl faHHbIX

§12
UHdbopmMaLUOHHbIE CUCTEMbI

OcHOBHBIE NIOHATHA

IlepBOoHAUaNbHO BBLIYMCIHUTENbHBIE MAIIHHLI paspabaThIBAIKUCh
IS BBIMOJHEHUS PACUETHHIX 3aa4 — peIIeHHs CHUCTeM ypaBHEHHH,
ompejleJIeHUsS TPAEKTOPHUI NOJNETA CHAPAZOB M CIOYTHUKOB M T. II.
OnHako ceilyac 3HAYMTEJIBHYIO YACTH BDEMEHH KOMIIBIOTEDPbI 3aHATHI
06paboTKOM HEeYMCJIOBBIX AAHHBIX — TEKCTOB, M300pakeHuii, 3ByKa U
BUZeO0. B Hamy KH3HL BOILIKM HH(POPMAIHMOHHBIE CHCTEMBI, C IIO-
MOIIBI0 KOTOPBLIX MBI Y3HAEM IIPOTHO3 IOTOALI ¥ paclnucaHue I0e3NioB,
ompejiesiieM MapIIPYThl IyTeNIeCTBUN, 3aKa3biBaeM OumieThl Ha ca-
MOJIETHI, OPOHUpPYEM HOMEpa B TOCTHHHUIAX M T. II.

WHdopmauunoHHas cuctema (UC) B LWWMPOKOM CMbICNEe — 3TO annapaTtHble U
nporpaMmMHble CpeacTsa, npegHasHayYeHHble AN Toro, YTobbl CBOEBPEMEHHO
obecneYunTs nonb3oBaTenei HyXXHo MHchopMaumeit.

Y mEbOpMAIIHOHHON CHUCTEeMbl JBé OCHOBHEIE 3a/1aUH — OHA JOJIMK-
Ha obecrieduBaTh:
® XpaHeHHUe JaHHBIX;

e JOCTYO K JAaHHBLIM, T. €. BOBMOXXHOCTh UCKATh U H3MEHATH AaH-
HEBIE.

MaccHuBBEI JaHHBIX, C KOTOPBIMH paboTaroT HHGOPMAIIMOHHEIE CHC-
TeMbl, OGBIYHO MMEIOT 6OJIBLINOH 00béM (HepeAKO HeCKOJbKO rurabaii-
TOB M Jaxe TepabaliToOB) M pasMellaloTCA BO BHeIIHeH MaMsATH KOM-
npioTepa. JlaHHBIE XPAHATCA B TAKOM BHE, YTOOBI MX OBLIO JIETKO MC-
KaTh ¥ M3MeHATh. Taxkue HaO0OpPHI AAHHBIX HasbIBalOTCA OaszaMm
JaHHBIX.




UHdopmaumoHHbie CUCTEMBbI

Basa panHbix (B[l) — aTo cneunansHeIM 06pasom opraHu3oBaHHas
ooaowynnomu’ [OaHHbIX O HEKOTOPOW NpeaMeTHoR obnacTy,
XpaHALWAACs BO BHELLUHEW NaMsATU KOMNbloTepa.

Hannsre camu 1o cebe Gecmosie3Hbl, €CJIUM MBI He YMeeM ¢ HUMH pa-
6orars. IloaToMy HeoOGXOAMMO CIelHaJbHOE IIpOrpaMMHOe obecmede-
HHe, KOTOPOe MO3BOJIAET HCKATh U H3MEeHATH HaHHBIE.

Cuctema ynpaBnenus 6a3zoin aanHbix (CYB[]) — 310 nporpamMmMHble
CpeAcTBa, KOTOPbIe NO3BONSAIOT BLINOMHATL BCe HeobXxoauMble onepauum
¢ 6a3oi gaHHbIX.

Xorsa tepmunbl «0asa masabix» u CYB]] o6o3HayaiT pasjiv4yHbIE
IOHATHSA, OHU HEPa3pPBIBHO CBA3aHBI: CBOMCTBA 6a3bl JaHHBIX OIpeje-
asioreas CYBI, xoropas ewow ynpasiasger, u Haobopor. Kommiekc
«B]Il + CYB/l» massiBaercsa cucmemoil 6a3v. danHbix (aHra. database
system) UM UHDOPMAYUOHHOIL cuCMmeMOll B Y3BKOM CMBICJTIE.

Brbl 3HaeTe, 4TO JaHHBIE B KOMNbIOTEpHOM (hopmaTe — 3TO ABOHU-
Hble KOJhI, KOTOpBEIe MOryT o0o3HadaThb BC€, 4TOo yropHo. Iloaromy
CYB]I monm:xHa «3HaTh» (opmar ¢aiinoB (4To rae sanucaHo). B mep-
BbIX MHGPOPMALMOHHBIX cHCTeMax Kaxaas 0asa HaHHBIX HMMeJa CBOH
cobcTBeHHBIH (hopMAaT, KOTOPBIM IPUAYMBIBAJ €€ aBTOP. ITO OYEeHb He-
yaobHO, moromy uTo ana xaxugou MC HykHO paspabaThiBaTh CIEIH-
aJpHYIO nporpammy mis paborel ¢ 6a3oil maHHBIX. BoJsiee TOro, mpu
a06b1x nameHenusax B Bll (Hanpumep, IpH yBeJIWYEHHM pasmepa JaH-
HBIX) HaJ0 IepelenblBaTh Bce paboTaolue ¢ Hel MporpaMMbl U mepe-
BOJAUTH CTaphle JaHHBIE B HOBHIH (popMmar.

IToaToMy mOCTeNeHHO NepellId K HMCIOJIb30BAHHUIO CIEIHaIbHBIX
nporpamm (oHEM M nonyumiau Hazpanue CYB]l), KoTophle 3aHMMAINUCH
mosabKo XpaHeHHeM U 00paboTKOM NaHHBIX, HE3aBHUCUMO OT HX COZep-
JKAHHA, ¥ MOIJIM IPDHMEHATHCA B CAMBIX PasHBIX 3amadax. [Ipm aTom
BMeCTe ¢ OCHOBHBIMH JAaHHBIMH HY’KHO XPAaHHUTH ONHMCAHUE UX CTPYK-
TYpPBI — TaK Ha3bIBaeMEle MemadaHHble, «CBeJeHUsA O IaHHBIX»,
koropeie ucnosubdyer CYB]l ansa obpamjeHusa K JaHHBLIM.

1
TepMHUH «COBOKYNHOCTH*» 0003HAaYaeT MHOYKECTBO 2JIEMEHTOB, 00Jafaronux

o6 MH cBOMCTBAMH.

O
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Basbl gaHHbIX

CVYB]I pemaror BCce 3aja4yu, CBA3AHHBIE C YIIPABJIEHUEM AAHHBIMH,
B TOM YHCJE:

s IOMCK JAaHHBIX;

e PeJaKTHUDPOBaHMWE HaHHBIX;

e BBINOJIHEHHE HECJIOKHBIX PACUYETOB;
L ]

obecrieuenue yesocmuocmu (KOPPEKTHOCTH, HEIPOTHBOPEYH-
BOCTH) JAHHBIX;

e BOCCTAHOBJIEHHWE JAaHHBIX nocje cOoes.

Kak mnpasuno, mosansoBarenb paboraer ¢ CYB][ He manpsmyio,
a yepes NPHUKJAJHYIO IIPOrpaMMy, B KOTOpPOH IIpeAyCMOTpeH yAOOHBIH
BBOJI IAaHHBIX U oopMIIeHHe pesyabTaToB (puc. 3.1).

Ilpuknagnasa
CYBI nporpaMma

Puc. 3.1

HUnorpa dysxknuu CYB]Il 1 npuKJIafHONA IPOrpaMMbl 00 UHSIOT-
ca B ojgHON muporpamme (Hanpumep, B OpenOffice.org Base wunn
Microsoft Access).

Knacenduranusa

B npocreitmem cayuae 6aza gaaueix u CYB]] Haxomarcsa Ha ofn-
HOM KoMmnsoTepe. Takas WHGOPMAIMOHHAS CHUCTEMa HA3BIBAETCH JIO-
KalbHOM, ¢ Hell paboraeT OOWH MOJbL30BaTEJb. B cOBpeMeHHBIX Opay-
sepax (Google Chrome, Safari, Mozilla Firefox) ecTts BCTpOeHHEIE
CpeJicTBa, ITO3BOJISIIOIINE CO3MABATh M MCHOJIbL30BaTE JokansHbIe VIC.

IIpenmyiecrBo gokanesHeix UC — asmonomHocms, T. e. He3aBU-
CHUMOCTBH OT PaboThl JOKAJLHBLIX U INIOGANBHBIX ceTeil. Ux HemocTaTku
NpoABIAIOTCA Torga, korga c¢ BJIl momxHBEI paboTaTh HECKOJIBKO
TOJIL30BATEJIeH:

e 0asy JMaHHBIX HYXHO OOHOBJATHL HA KaXXJOM KOMIIBIOTEDE;

¢ HEBO3MOYKHO «CTBHIKOBATh» M3MEeHEHHs, BHOCHMBIE II0JIL30BaTe-

JISAMHA.

B noxansabix IC paspaGoTUYMKM MHOrZAa NPHUMEHSAIOT CBOM COOCT-
BeHHBIe (JOpMAaThl XpaHEHUA NAHHBIX, OAHAKO B 9TOM CJydae mepaem-
CA NnepeHocumMocms — BO3MOYKHOCTH HMCIIOJIL30BaHHUA 6asbl JaHHBIX B
APYTHX HHQOPMAIMOHHBIX CHCTEMAX.




UudopmaumnoHHbie CUCTEMBI

Kak mpaBuiO, B COBPEMEHHBIX WH(PODPMAIMOHHBIX CHCTEMax HC-
NONB3YIOT yAaJéHHbIe 0a3bl JaHHBIX, DACIOJIOMEHHBIe Ha cepBepax
(crlenMaJbHO BBIZIGIEHHBIX KOMIIBLIOTEPAX) JIOKAJIBHOM HJIHM IJI00ab-
HOU ceTu. B 3TOM ciiyuae HECKOJIBKO MOJIbL30BATENEH MOIYT OZHOBpe-
MeHHO paboTaTh ¢ 6a30¥ ¥ BHOCHUTH B Heé M3MEeHeHHUs.

C¥B], paborarmue ¢ yaaJéHHasIMA 6a3zaMu JaHHBIX, MOYKHO pas-
JeJIUTH Ha ABa THIA 1o crnocoby paborsl ¢ dalaaMu:

e (paiur-cepepuasie CYBII;
o KiaueHT-cepBepHble CYB]I.

daiin-cepsepusie CYB]I (manpumep, Microsoft Access) paboraior
Ha KOMIOBIOTEpax II0Jb30BaTelneil (OHHM HA3BIBAIOTCA pPabOUYMMH CTaH-
nusamn) (puc. 3.2). 9ToO 3HAUHUT, YTO CepBep TOJBKO XPaHHUT (ailisl,
HO He yuacTByeT B obpaborke mamabix. KHorjma moab3oBaTesk BHOCHUT
uamenenus B 6asy, CYB]] ¢ ero pa6Gouei crannuu 6goKupyeT (aiianl
Ha cepBepe, 4TOOBI UX HE MOIVIM U3MEHHUTH APYTHe I0Jb30BATEIH.

Pabouue craniuu

IIpr GospmIOM KOJHMYECTBE IIOJB30BATEJNEH IPOABIAITCA HENO-

craTku daia-ceprepubrx MC:

e oOpabGorTky nmaHHBIX BbImonHsIOT CYB]] Ha paboumx craHIUAX,
II03TOMY KOMIIBIOTEPHI IIOJb30BATENeH NOJKHEI OBITH AOCTATOYHO
MOIIIHBIMH;

e IIpU TIOMCKe AAaHHBIX BcA BJl KonupyeTcA IO CETH HAa KOMIbIO-
Tep MOJb30BaTeN]si, 3TO CO3LAEeT 3HAYMTENBHYIO JHIIHIOK Ha-
TPY3KY Ha CeTh;

e cnabad samyTa OT HEIIPABOMEPHOI'O AOCTYIA K JAaHHBIM (3alqura
yCTaHABJIMBAETCHA HA PabOYMX CTAHIIUAX, 4 HE B eIUHOM II€HTDE);

e HEHAJE)KHOCTH NpH OOJBIIOM KOJIMYeCTBe MOJIb3oBaTesei, oco-
0eHHO ecJIM OHY BHOCAT M3MeHeHHs B 0asy JaHHBIX.




Ba3bi faHHbIX

Yrob6bl M30aBUTHCA OT ITUX HEAOCTATKOB, HYKHO IepPEeMEeCTHTH
C¥B]I sa cepsep.

Kiuent-cepeepras CYBJI (puc. 3.3) pacmonoskeHa Ha TOM iKe
KOMIObIOTEpe, rje HaxoauTca 6asza manHbIX. OHA MOMHOCTHIO OepéT HAa
cebsa Bcio paboTy ¢ JaHHBIMH, T. €. YUTATh U U3MEHATHL JaHHEIEe B Gase
MOJKHO TOJBKO ¢ momoinbsio atoit CYB]I.

PaGoune craHuMHA (KJIHEHTEI)

i Bampoc ,: Cepsep i

B Ilpuknagsas |}, ——=— | :

: mﬁ r i

i Orser !

I IIpuknagaasa : i i

|| mporpamma [T : i
Puc. 3.3

Ha xoMmnbloTepe mosb3oBaTens paboraer NpHKIagHAsA HporpaMMa-
KJHWEeHT, KoTopasa mno cetu obpamaerca kK CYB]l ansa BHINOJHEHUA OIie-
panuii ¢ JTaHHBIMH.

Badavu Kauenma:
® OTHOPABHUTEH CepBepy KOMaHAY (3aIpoc) Ha CIEIHUATLHOM S3BIKE;

¢ IIOJY4YHUB OTBET CepPBepa, BBIBECTH Pe3yJbTAT Ha 3KPaH IOJb30-
BaTeJd UJIM Ha IeYaTh.

B coBpemenHbIx kKiaueHT-cepBepHbIXx CYB]l s ynpasineHus AaH-
HBIMH dalle BCero Ucmoib3yioT a3bik SQL (anria. Structured Query
Language — #A3BIK CTPYKTYPHBIX 3ampocoB). OH COZEP:KUT BCe KO-
MaH/bI, HeoOXonuMEBIe paboTEI ¢ JAHHBIMH, BKJIIOUAS MOJYYEHHUE HYMK-
HO#l MH(pOpPMaIMK, CO3LaHNe U M3MeHeHue 0a3bl JaHHBIX.

3adavu cepegepa:

® OXKUJAATH BAIpPOCHl KJIMEHTOB IIO CETH;

® IIPH NOCTYILJIEHHMH 3alpoca MOCTABHTH €ro B o4epeAb HA BBITIOJ-
HEeHHe;

¢ BBINIOJIHHTH 3aIpOC;
* IepeAaTh Pe3YJIBTATHL KJIMEHTY.

OrmeTHM, 4TO CepBepHad H KJIHeHTCHKad YacTH MOryT OBITE yCTaHOB-
JIEHbI Ha OJHOM KOMIIBIOTEDE.




NudopmMmaumoOHHbIE CUCTEMBbI

CaMble U3BeCTHBIE CpeAd KOMMEPYECKHX KJIMEeHT-CePBEPHBIX
CYBJI — Microsoft SQL Server u Oracle. CymecTByioT OecnjaTHbIe
kanenT-cepsepusie CYBIl: () Firebird (www.firebirdsql.org),
' PostgreSQL (www.postgresql.org),RMySQL (www.mysqgl.com).
Cpoboauas CYB]I] MySQL uyacTo ucnois3yeTca AJid ynpasjeHus 6asa-
MM JaHHBIX Ha HebonbImux BebG-caiiTax.

Hocmourncmea kauenm-cepsepuvix CYB/:

¢ OCHOBHAs 00paboTKa HaHHBIX BBINOJHSETCA HA cepBepe, I03TO-
My paGoume CTAHIIUU MOTYT GBITH MaJOMOIHBIMH;

¢ mpoue MojepHH3anusa (JOCTATOYHO YBEIUYUTHE MOIIHOCTEH
cepBepa);

e HaAEMKHAA 3alUTA NaHHBIX (YCTaHABJIHMBaeTCHd Ha cepBepe);

® CHM)KAeTCd HArpys3kKa Ha CeTh, TAK KaK NepefaloTcad TOJBKO
HY)XHBIe JaHHBIe (3aIpockl ¥ pPe3yJbTAThbl BLINOJHEHUSA
3aIIpoCOB);

o HajgéxkHas pabGora npu GOJBINOM KOJUYECTBe IIOJIb30BaTesei
(3ampockhl cTaBATCA B O4Yepeas).

HUx nHedocmamiku — NOBBIIIEHHBIE TPeDOBAHUA K MOIIHOCTH Cep-
Bepa M BhICOKas cTouMocTh Kommepueckux CVYB]Il (Microsoft SQL
Server u Oracle).

Muorue coBpeMeHHble HHGpOpPMAIMOHHBIE CHCTEMBI (HaIpHUMep,
IIOMCKOBLIe cucTeMEl B IHTepHeTe) paboTal0T ¢ OrPOMHBIMK 00BEMaMHU
JaHHBIX, KOTOpPbIe HEBO3MOYKHO pPasMeCTHTH Ha OJHOM KOMILIOTEpe.
ITosroMy HOABHINCEH pacnpeneléHHbie 0a3bl JAHHBIX, PACIIOJIOMKEH-
Hble Ha MHOJKECTBe KOMIBIOTEpPOB, M coorBercrByiomue CYBI nua
ynpasaesuss umu. IlonsszoBatens paboraer ¢ pacupepenéHHoi 0asoi
JAaHHBIX TOYHO TaK Ke, KaKk M ¢ oObIYHOHN (HepacupenenénHoit). I'as-
Haa mpobsiemMa B 9TOM obOnmactm — obecnmeueHHe IEJOCTHOCTH H
HEIIPOTHBOPEYHBOCTH JAHHEIX, OCO0OEHHO IPU Da3phIBE CBA3H MEMXIY
KOMOBIOTEDAMH.

Tparszakuuu

Ceituac B 6asax HAHHBIX HEPEJKO XPAHUTCSA OUEHBb BaskHasa uHGOD-
Mainmusa, npe;xae Bcero puHaHcoBas. IlosTomy Heobxoaumo obecnedyuTh
MaKCHMMAaJbHO BO3MOYKHYIO 3alllUTy [JaHHBIX OT pasJudYHBIX cOoeB
(HanpuMep, OPH OTKJIIOYEHUH IMUTAHUS).

IIpegnonosxkum, yro B Ganke HyxkHO nepesectu 100 000 py6Gieit co
cuéra 12345 Ha cuér 54321. Ora GaHKOBCKAaA ONepallud BKJIOYAET He-
CKOJIBKO JIeMiCTBHUM ¢ 0a30¥ JaHHBIX:
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1) opounraTs cymMMy Ha cuety 12345;

2) ymensmuTs eé Ha 100 000 py6ieit u sanucaTs pe3yabTaT 06paTHO;
3) nmpoumnTaTs cymmy Ha cuety 54321;

4) ysesuuurs eé Ha 100 000 py6eii m 3anucaTs pesyabTaT 06paTHO.

IIpeacraBbTe ceGe, YTO CAYYUTCH, €CAM IOCJE BHINOJHEHUS Iep-
BBIX JABYX NeHCTBUH Npomaoizer c00il MATAHWA HU AeilicTBuA 3 U 4 He
OyayT BeImONHEHBI. OTBET sICEH — IEPBBIA KJHMEHT IIPOCTO HOTepseT
100 000 py6Guseit co cBoero cuéra, T. €. AAHHBIE CTAHYT HEKODPPEKT-
HBIMH.

Yro6bl 3TOr0 He MPOM30LLI0, JUOO BCe IIAr¥ Omepamuy IepeBoja
JeHer NOJKHBI OBITH BBIIOJHEHBI, JUO0O HU OAUH NIAT HE IOJIXKeH
OBITH BBHINONHEH. KpoMe TOro, MesKAy OTAEJBLHBLIMHA IIATaMH OHNepalliu
HUKaKWe JApyrue AefiCTBHA He NOJIYKHBI BBINOJNHATHCA. Takue CII0MK-
Hble MHOI'OILIIATOBRIE OIEPAIlMM HA3BLIBAIOTCHA TPAH3aKUHUAMHK (OT aHIJI.
transaction — cpenka).

TpaH3akuua — 370 rpynna onepauui, Kotopas npeacrasnser coboin
OfJHO 3aKOH4YeHHOoe AeicTBMe. TpaH3aKUMA omKHa ObiTb BbINONHEHa
LennuKomMm Unu He BeINONHeHa BOOGLI.{G.

Kax ke obecneunTs BEIMOJHeHWe TpaH3akuuu? Ilna storo wacro
HUCIIOJIB3YETCHA HYPHAAUPOBAHUE IO TOMY JKe IPHHIIAIY, 9YTO U B daii-
J0BBIX cucreMax. Ilepex BHeceHueM mameHeHui B 6asy manHbIX CYB]]
CcO37]aéT KOIMU BCEX AAHHBIX, KOTOPhIe OYAYT M3MEHATHCH, U 3aIIUCHI-
BaeT B COeNUAaJBHBIN (haiin (PKypHAJ) Bce omepamuy, KOTOPhle HYKHO
BBINIOJIHUTE, 3aTe€M 9TH ONepalMy BBINOJHAKTCA (haKTHYECKH M, eClId
BCE 3aBepIIeHO YCIIeIHO, 3aluch yAalaeTcAa U3 yKypHaua. Ecau npou-
3owésn cboit, B :xypHase Oyaer HaligeHa uHGOPMAIUS O TeX OIepallu-
fiX, KOTOpBIe yiKe ObLIM 3aBepIIeHBI, X 0asa MaHHBIX BOCCTAHABJIH-
BaeTCAd B MCXOJHOE COCTOsIHME (TPaH3aKIUA He BBHINOJHEHA).

Hexoropsie CYB]I, manpumep Firebird, se mcnoassyior KypHAaI,
a Ipy BHECEHHUM HM3MEHEHMH coszaloT B Oas3e NaHHBIX HOBBIE 3allMCH,
KOTOphEIe OTMedYaloTcAd KaK «paboume» TONBKO TOrja, KOrJa TpaH3aK-
s 3aBEPIIeHA.

Bonpocbl U 3apaHuna

1. Yro rakoe mEdopMmanuoHHaa cucrema? Ha KaKMX KOMIOOHEHTOB OHa CO-
crout?
2. Yro rakoe 6aza nanHeix? Kakumu csoiicTBaMu oHA AOJXKHA obiaazars?
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3. fiBnaerca nu 6asoil KaHHBIX OyMaskHas Kaproreka B 6ubamoreke? Orser
obocuyiTe.
4. Kaxkue dpyarnun BeinoaHaaer CYBI?
5. ITouemy mpOM30MIE) Mepexoj OT MHOMKECTBA pasHoOOpasHEIX (opmaToB A
XpaHeHHA NAHHBIX K MCIOJb30BaHMIO yHuBepcanbHbix CYBJI? Ilpusenn-
Te mpuMepbl U 000CHYMITE.
6. Yto Takoe MeTajaHHBIE?
7. O6bsacauTe cXeMy paboTHI moJab3oBaTeNA ¢ 6a30i JaHHBIX.
8. HasosuTe AOCTOMHCTBA B HeAocTaTKH JokanbHEIX HC.
9. HaszosuTe AOCTOMHCTBA B HeAocTaTKH daiin-cepsepanix CYB]I.
10. B xakux CHTyamuaX BbI MOIIH OBl PEeKOMEHJAOBAThH HCIOJNb30BAHUE A
taitn-cepeepusix CYBI[? Orger o6ocuyiire. Ilogrorossre coobmenue.
11. HazoBuTe AOCTOMHCTBA M HeZOCTATKH KJueHT-cepBepHbIx CYB]I.
12. Kax paspgensiorTcsa QYHKIHMH MeXAY KJIMEHTCKOH M cepBepHOI mporpam-
MaMu?
13. Yro raxkoe SQL?
14. YTo Takoe pacupefeséHHbIe 0836l JAHHBIX?
15. Yro Taxkoe TpaH3aKOHA?
16. Kax ofecrneumBaeTcs 3allUTa AAHHLIX B ciaydae cOoeB IPHM MCIOJL30BAa-
HHM MeXaHU3Ma TPaH3aKIWii?

IToaroroBsTe coobmenue A

a) «rdopmanuoHHbIe CHCTEMEI BOKPYT Hac»

6) «TexHONIOrUA KIUEHT — CepBEp»

B) «Becrunaruasie CYBII»

r) «Kommepueckue u Gecrrarasie CYB]I: muIoCEl B MHHYCHI»

§13
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OcHOBHBIE IOHATHSA

JlanHble, XpaHAIIHEeCsS B COBpeMEeHHEBIX 0asax JAaHHBIX, Hallle BCEro
yao0HO mpeacTaBAATH B Buae Tabsunl. Hanpummep, Tak Ha3bIBaeMbIi
«CIIUCOK KOHTAKTOB» (CBENEHHSA O APY3bAX M 3HAKOMBIX) MOYKET BbI-
IrISAfeTh, KaK II0Ka3aHo Ha puc. 3.4.

1
B cepegure XX BeKa INMPOKO NPUMEHAJNHWCh MepapXHYecKHe M CeTeBhle

6aspl JaHHBIX, HO Ceiiuac OHM peAKO BCTpedalTcsa Ha mpaxktuke. Cambri
H3BECTHBIA COBPEMEHHBIH IIpHMep HepapXxudyeckoil 6asbl JaHHBIX — peecTp
B onepanuonHoi cucreMe Windows, rje XpaHATCA HACTPOHKH caMOM cHc-
TEeMBI ¥ IIPOrPAMM.




Ba3bl faHHbIX

X L o 2 S L

HWeparoe |Iletp CysopoBckuii np., a. 32, k8. 11 | 275-75-75
Banucu Ilerpor |Bacumnmuii | Kyrysosekwuii np., x. 12, k8. 20 | 276-76-76
Bacunves |pan HaxuMoBckuii np., a. 23, k8. 33| 277-77-77

Puc. 3.4

Cronbuel TabIHIEI HASKIBAIOTCH MOJAMM, & CTDOKH — 3aNMCAMH.
Tabmuna Ha puc. 3.4 OTHOCUTCH K THNY «00BEKT — CBOMCTBa», T. €.
3aIMChk — BTO OIMCAHHE HEKOTOporo obmexTa (B JaHHOM ciydae —
4YeJioBeKa), a IMOJIA COJEepIKAT CBOMCTBa 3TOro obbexTa. B aToi Tabiu-
ne 4YeTbipe nousa: Pamunus, Uma, Adpec n Tenre@on U TPU 3aIUCH.

KomuuectBo M cocraB moseil onpejensier paspaboTuyuk 6asbl gaH-
HBIX, [IOJIB30BATEJH MOTYT TOJBKO U3MEHATH 3anucu (Zo0aBiAThL, yaa-
JATh, PelaKTUPOBATH).

JIroboe mose AOMIKHO MMeTh YHUKAJIbHOE (HEINOBTODPAIOINEecs)
umsa. Hanpumep, Henbssa HasBaTek ABa noasa PamMusus, HO MOMKHO
OAHO Ha3BaTh Pamunus, a Bropoe — [Jesuuva Pamunus.

Kaxpnoe none umeer cBoit Tun. Kak npasusio, CYB]IL noanepsxuBa-
10T CJeAYIOIHe THUIbl JaHHBIX:

® IIeJIbIe YHCJa;

® BeIleCcTBEeHHBbIE YHCJIA;

¢ JNeHeyKHbIe CYMMBI;

® JIOrHYecKue 3HaYeHUA (6UTOBBIE MOJIA);

® TEKCTOBBIE AaHHBIE;

° BpeMs, JarTa;

¢ MPOM3BOJIbHBIE JBOMYHELIE JAaHHBIE, HAIDUMED 3aKOAMPOBAHHBIH

8BYK, BUZEO U T. [I.

HexoTropeie mosisi MOryT OBITH 00s3aTEJBLHBIMH JJIA 3aIlOJHEHHA.
Ecin obsasarensHoe nmose He 3anoaHeHo, CYB]] He BHecéT M3aMeHeHUSA
B 6a3y JaHHBIX ¥ BBIZACT cOOOIeHHe 00 omubKe.

Kmrou

IIpu uTeHMH ¥ M3MEHEHHMH JAAHHLIX B TaGJUIeE OYeHb BaKHO ybOe-
AATBCH, 9TO MBI ofpaljaemMca UMEHHO K HYXHOM 3anucu. JTO O3Haya-
er, 4TO IJIS HaAE:KHOH paboThl KasKAas 3alHCh AOJIKHA COAEPIKATH
KaKoe-TO YHHKaJbHOe 3HaYeHHe, OTJIHYAaloIee eé OT BCeX OCTANBHBIX.
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Knwoy4 — 310 none wnu kombuHauusa nonen, ogHO3Ha4YHO onpefenstoLwas 0
3anuce.

ITO 3HAUUT, UTO KJIOY 00JIafaeT CBOMCTBOM YHUKANbHOCMU: B Tab-
JIAIE He MOXKeT OBITH JBYX 3aluceil, Y KOTOPBIX OAWHAKOBOE 3HAUYECHHE
KJao4a. HampuMep, KJIOYOM MOMKeT OBITH HOMep macnopra, HOMep MOo-
6uapHOTO TenedoHa, pPErvCTPAIMOHHBIA HOMED AaBTOMOOWMIIA, ajapec
3JE€KTPOHHOM MOYTHI U T. II.

HHorza MOKHO BBIZEJHTH B TabJHIle HECKOJBKO KJIHOUYEd, HaIpH-
Mep HOMEDP BHYTPEHHero maclopTa M HOMep 3arpaHH4YHOro IIacropTa.
B aTOoM cayuae OZWH M3 HUX BHIOMpaeTcsA B KadecTBe OCHOBHOI'O M Ha-
3bIBaeTCA NMEePBHYHBIM KJIHOYOM.

Krharmuy, cocToSRSUIMEA M2 oHoOro MmMomasa, HasdsbelBEaseTosA MpPpocCTiEIiRg, 3
CcCooTEBSeTOCTEBYMRLULLIaese NMonse TS ar el BN S e BT T O e P .

MPpoCcTOoO KA Y4qacTo HaZSbIlEBEarD T S TETGRETFCS T O ons OT CrosEa
L M OAESEHTHMO MM pPpOoEaThE>S — OTHAMUYALLTE OOAk-H OShe kKT OT Oy oro.

K04, KOTOPBIA COCTOMT M3 HECKOJIBKHUX II0JIell, HaseIBAeTCH CO-
craBabIM. IlpencraBum cebe 0asy maHHBIX MeTEOCTAHIIMM, HA KOTOPOH
yepes Kaskjble 3 uaca M3MepAIOTCA TeMIEepaTypa, BIAXHOCTb BO3JY-
Xa, CKOpOCTh BeTpa U T. 1. (puc. 3.5).

Jdara Bpemsa | Temneparypa | Baaxnoers | CkopocTs BeTpa
21.07.2012 12 25 75 4
21.07.2012 15 23 70 3

Puc. 3.5

3aeck HA OJHO IIOJIe He MOMKeT OBIThH KJIIOYOM, IIOTOMY 4YTO 3Hade-
HHAS B KaXIOM H3 HHUX MOryT HOBTOpPAThcA. OZHAKO INA KamIon
napsl /Jama + Bpemsa B Tabaune moxxkeT ObITh TOJIBKO OJHA 3alNCh,
noaroMy KoMOuHanusa nojei Jama u Bpems — 3TO KIIOY.

Bropoe CBOMCTBO KJIOUa — HECOKPAMUMOCHb. 3aMeTHM, YTO
B PacCMOTPEHHOM IIpuMepe K nape JJama + Bpemsa M03HO HoGABUTH U
Apyrue mojas Tabaunbl, HO Takad rpyIlIa IojJeid y:xe He OyzeT cuu-
TAThCA KJIOYOM, IIOTOMY 4YTO OHA COKpaTuma, T. €. U3 Heé MOXKHO HC-
KJIIOUMTHL BCE MOJIsA, Kpome moJiel /Jama u Bpems, coxpaHuB CBOHCTBO
YHHEKaJBHOCTH.

Tenepr IOCMOTPUM HA NPUBEAEHHYIO Ha puc. 3.4 rtabiuny «cou-
COK KOHTaxKTOB». Hum daMuiausa, HU MMA He MOIyT OBITH KJIOYOM, IIO-
TOMY 4YTO €CTh MHOT'O OZHOMAMMJIBIEB U JIOJEH ¢ OJWHAKOBBIMUA MMe-
Hamu. CocTaBuTh KJI0U U3 nojell @amunus v Hmsa Toxe He MOJYIAT-
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ca (MoryT O6mITH omHOMGAMMIBLILI ¥ TE3KH OJHOBPEMeHHO). AJpec H
JoMaImIHUH TesledOH TaKKe He MOIYT ObITH KJIHOUOM, IIOTOMY UTO B OJ-
HOM KBapTHPE MOTYT JKUTh HECKOJbKO UEJIOBEK, C KOTOPBIMH BbI 00-
ImaeTech. B IPUHIUNE MOMKET MNOJYYHUTBCA TAK, YTO KJIOUOM OyaeT
KOMOHMHaIUA 8Cex II0Jel 3aIlicH.

PaboraTe ¢ cOCTABHBIMM KJIOYAMM I[IPU BBHINOJHEHUM ONepamui
c 6a3oll JaHHEIX HA OPaKTUKe OYeHb Heymo6Ho. B Takux ciyuasx uac-
TO A06aBaAOT B TAOJIMIy €INé OZHO IoJie — TaK Ha3bIBAeMBIH CYppo-
zamuutil (T. e. HEECTECTBEHHBIN) KJII0UY, HAIPUMED HoMep sanucu. Bo
mHorux CYB]I ecTe BO3MOKHOCTH 3allOJIHATH €0 ABTOMATUYECKHU TIPHU
pobaBieHMH Kakz0i HoBOM s3anucH (puec. 3.6). IIpu sToM monb3oBaTe-
JIIO He HYXKHO 3alyMBIBAThCA 00 YHHKAJIBHOCTH TAKOTO KJIOYA.

275-75-75
2 Ilerpor | Bacmawmii | Kyrysosckmii np., a. 12, ks. 20 476-76-76

1 Hpanoe |Ilerp Cysoposckmii np., a. 32, kB. 11

3 Bacunres | Hean Haxumosckwuii nip., a. 23, k8. 33 | 477-77-77

Puc. 3.6

Hanexcsl

IIpepcraBum cefe, uro B Tabauume C agpecaMu u TesedoHAMH,
0 KOTOpPO#l MBI T'OBOPHJIM BHIIIE, 3alUCAHBI JaHHBIE OOJBIIOrO KOJIH-
YecTBa JIoZe# (B peaibHBIX 6as3ax AAaHHBIX MOTYT OBITH MUJLIHOHBI 3a-
nuceit). Kax Halitu Bcex VBanoBbIX?

VuTéMm, 4YTO 3amMCH PAacCIOJOXKeHbl B TabJuIle B TOM MHOpPAIKeE,
B KOTOPOM OHM BBOJAWJIHCEH (BO3MO’KHO, 6e3 BcAKoOro mopsaaxa). Eciam
3Ty 3ajady pelllaeT 4eJIOBEK, OH, CKOpee BCero, OyaeT mpocMaTpHUBAaTh
nosie Lamusus ¢ IepBO A0 MOCJIeNHEl 3amMcH, OTMeuyas BcexX ¢ da-
muinet iBanoB. Taxkoil moMCK Ha3BIBAETCA JHHEHHBIM — OH Tpebyer
IpoCMOTpa BCeX 3amnuceil (BCIIOMHHUTE JUHEHHBIM IIONCK 3JE€MEHTa B
maccuBe). Ecim B Tabmune 1024 sanumcm, npugércs caenars 1024
cpaBHeHUs, B Ooapmux Oasax JUHEHHBIH Dnoumck Oyaer paboraTs
OYeHb MEeJIeHHO.

Teneps npeacraBum cebe, 94TO 3aIUCH OTCOPTHPOBAHBI IO (amMu-
auu B ajxdaBuTHOM nopsaaxke. Bo3apMéEéM 3amuch, CTOANIYIO B CepeuHe
rabnauner (ecnu B tabiune 1024 zanumcu, BosbMéM 512-10) M cpaBHUM
damunuio ¢ HyskHO#. Honyerum, B 512-i1 sanucu pamunaua — Konro-
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x0B. ITocKOJMBKY HaM HY2KHBI VIBaHOBBI, BCe OHU 3aBeAOMO HAXOAATCH
B BepXHel MOJIOBHHE TAGJHIBI, II0O9TOMY BCI0 BTOPYIO IIOJIOBHHY MO~
HO BoOOIIe He cMOTpeTh. TakuM o6pas3oM, MBI B ABa pDasa YMeHBIIUJIH
obsiacths moucka. Jlajiee npoBepseM CPeJHIO M3 OCTABIIUXCA 3amuceit
(256-10) 1 moBTOPAEM IpoOIECC O TeX Iop, MoKa He Haiigém MBaHoBa
uIm B o6JIaCTH MOMCKaA He ocraHeTcs Oosbmre 3anuceit. Kaxk BeI 3Hae-
Te, TAKON MOMCK HA3bIBAETCS ABOMYHBLIM (BCIIOMHHTe MaTepHas y4deb-
Huka 10 xmacca). OH mo3BoasAeT MCKAaTh O4YeHB ObICTpO: ecnu B Gaze N
samnucei, ToO IpPUAETCA CAENaTh Bcero okoiao log,N cpaBrenuii. Hanmpu-
mep, aiass N = 1024 monygaem 11 cpaBHeHmii BMecro 1024, T. e. MBI
cMoruin yekopuTs mouck moutw B 100 pas! Oua 66npmux N yckope-
Hue Oyger emle 0oJiee 3HAYUTEIBHBIM.

OgHakKo y ABOMYHOI'O IOUCKA €CTh U HEJOCTaTKM:

e 3alMCHU MOJIKHBI OBITH IIPEJBAPUTEIHHO OTCOPTHPOBAHEL IIO

HY)XHOMY IIOJIIO;
e MOKHO HCKATH TOJBKO IIO OZHOMY IIOJIO.

Ha npakTuKe HCKATh HYKHO II0 HECKOJBKHUM MOJIAM B KAaMJ0H
Tabauile ¥ HET BO3MOXKHOCTH KajKAbI pas COPTHPOBATH 3allUCH (2TO
oueHb AoJro aas Goapmux 6az). Kak ke B Tako#t curyanum obecrie-
ynuTh OblcTphbiii momcK? Kakx uwacro ObIBaeT B IporpaMMHDPOBaHHH,
MOXHO VBEJHWYUTH CKOPOCTHL paboThl ajJropuTMa 3a CUYET pacxojna
IOOIIOJIHUTEJIbHOM ITaMATH.

HasepHoe, BhI BHJENIH, YTO [AJIs YCKOPEHHA HOHCKa BO MHOTHe
KHUTHM BKJIOYAIOT UHOEKC — CHHUCOK KJIOYEBBIX CJIOB C YKa3aHUeM
CTPaHuI, I'Zle OHK BcTpeuaoTcd. B 6asax JaHHBIX CIIeNMaJbHO JJA 110~
MCKa CO3JalTcA AONOJHHUTENbHBIE TaOJNHUIBI, KOTOpbIe TaKKe
HA3BIBAIOTCS UHIEKCAMH.

WUugekc — aTo BCnomoratensHas tabnuua, Kotopas CryxwT OnA YCKOPEHWs
rnoucka B ocHoBHoOW Tabnuue.

IIpocreiimuit nHAEKC — 3T0 TAbONUIA, B KOTOPOU XpaHHUTCHA 3HaUe-
HHEe WHTEPEeCYIOIIero HAaC moJIsd OCHOBHOM Tabiunsl (Hanpumep, Pamu-
Jiusl) U COMCOK HOMEPOB 3amucei, rjae

TAKOe 3HAYeHHe BCTpDeYaeTcsH. 3anmucH B aMuang | N
HHAEKCE YIOpAJoYeHBl (OTCOPTHPOBA- Bacuines 3
HBI) IO HYXXHOMY IIOJIIO, T. €. JJis IIPH- Usanos 1
BeIEHHOH Ha puc. 3.6 Tabauuer MHAEKC ITerpos 2

no moJswo Pamunus BBIIVIAAHUT TaK, KaxK

Ha puc. 3.7. B, &1




ib

Ba3bl AaHHbIX

Teneps, ecau HAM HYKHBI JIOAu ¢ hamuiueit Heanog, Mbl MOKeM
HCKaTh HoMepa VIBaHOBEIX B MHAEKCE, UCHOJIb3yA OLICTPEINA 080Uy HbLEL
nouck (ram ¢damuaum croar mo aixdasuryl). 3arem, Korga HoMepa
HYMKHBIX 3alHceil onpejejeHbl, AaHHble VIBAHOBBIX MOXXHO B3ATb H3
OCHOBHOM TabuuIbl. 3aMeTHM, UTO MCKaTh UTO-TO B OCHOBHOM Tabiu-
me y)xe He Hy»KHO. Taxmm 00pasoM, MOKHO MCIOJIb30BAThH JBOMYHBIH
IOMCK II0 pasHBIM HOJAAM (Ja)ke IO KOMOMHAIMAM HECKOJbBKHX
noJieit). OfHAKO HYKHO YUYHTEIBATH, YTO:

e JUIA Ka)KJOro THIA HOMCKA HPUXOAUTCH CTPOHUTH HOBBIH MH-
Jexc, OH OyaeT 3aHMMATh AONOJHUTEILHOE MECTO BO BHEIIHEH
naMsaTH (Hampumep, Ha KECTKOM IHUCKe);

e npu awboM wuaMeHeHHH Tabiaunbel (HoOaBJIeHWH, H3MEHEHHUH
M yAaJIeHWUHW 3amnuceil) HeoOXOAWMMO TepecTpamBaTh HHIEKCHI
Tak, 4YTOOBI COXpPaHUTh TpeOyeMblii TOPAAOK COPTHPOBKH;
K cuacTeio, coBpemeHHble CYB]l gesaioT 8TO aBTOMATHYECKH
6e3 y4acTHs MOJIb30BATEJIA, HO 3TO MOJKET 3aHHUMATH JOCTATOY-
HO MHOT'0 BPeMeHH.

Ins TPEHUPOBKH CAMOCTOATEJIBHO IOCTPOiTE BPYYHYIO HHIEKCHI
o noaam Hmsa, Adpec u TenepoH.

IlesocTHOCTH Ga3bl JAHHBIX

LlenocTtHocTk 6a3bi AaHHbIX 03Ha4aeT, YTo B[] conepxuTt nonHyio
¥ HeNPOTMBOPEYUBYH MH(OPMAaLIMIO U YAOBNETBOPSAET BCEM 3aAaHHbIM
OrpaHUHeHUsIM.

Ilpesxne Bcero HYIKHO 00eCeUnTb @QuU3IUYECKYD UeLOCMHOCMb
B]J], T. e. 3alllUTUTEL JAaHHLIE OT paspylleHUdA B cjaydae oTKasa obopy-
JOBaHUA (Hanmpumep, HPH OTKJIIOUYEHHUM NUTAHUA HJINA BBIXOJE H3
CTPOA KECTKHX AUCKOB).

OueHb Ba’KHO, YTO BCEe M3MEHEHUSA MAHHBIX BBINOJHAKOTCA C IIO-
MOIIBIO MPAH3AKYULL, KOTOPbIe MO3BOJAIOT B ciaydae c60d «OTKATHThH
Has3ajA» BCe HadYaThble ONEepaIlyH.

Ilepuoguueckn (HanmpuMmep, pas B HeAeJIO) afMHHUCTPATOPHI CO-
31aI0T pe3epBHBIE KOIMM BCeX NAHHBIX HA AUCKAX M BeAYT *KypHAaJ
n3meHeHuni. Ilpm cbBoe BoccTaHaBIWBaeTCA caMad IOCHEeAHASA
coxpaHnénHasa eepcusa BII.

Taxxe mcononassyooT Tak HasbsiBaemMble RAID-MaccuBBI KECTKMX
puckoB (anrn. Redundant Array of Independent Disks — mn3beITOdY-
HBIA MACCHB HE3aBHCHMBIX AMCKOB), rae uH(popManusa ayOaupyercs




Tabnuubl

M MOXKeT OBITH aBTOMATHYECKH BOCCTAHOBJIEHA B Clydae BBIXOAA M3
CTPOsA OGHOTO MJIM Jayke HeCKOJBKHUX AUCKOB.

Tenepsr npexacraBsTe cebe, uro B 6ase JaHHBIX OTAesa KagpoB IO
ommbke y paboTHMKa ykasaH 1698 rog posxkjaesus, a B noje 3apnaa-
ma BBEJEHO OTPHUIlaTelbHOEe uucjio. B 3THX caydasgx HapyliaeTcs Jio-
2uvecKas yesroCcmHOCMb, T. €. HEeIPOTHBOPEYHUBOCTH NaHHBIX. UTOOBI
3TOI0 HE IPOM30IIJIO, BBOAAT OTPAHWYEHUA HA NONYCTHMbIe 3HAYEHHA
noJieil (KOHTPOJIbL AJaHHEIX):

s Kaaoe moJie umeeT cBoit Tun; Hanpumep, CYB]Il He nact 3anu-
caTh B IIOJI€ IIeJIOTO THIIA IIPOM3BOJIBHBIM TEKCT — OyAeT BhIBe-
IeHo coobimeHne 06 omrubKe;

® HEKOTOpHIe IMoJid (B HEepBYIO OoYepeAb IIEPBUYHEBINA KJIOY) 00BAB-
JIAIOTCA 003aTeIbHBIMHA IJIA 3alI0JHEHU;

e A IIOJIEI?I, 3HaAYEeHHUA KOTOPBIX HE MOI'YT IIOBTOPATLCA, CTPOAT-
CdA YHHKAaJbHBIEe MHIEKCHI (HDH IMIOBTOPEHHH 3HAYEHHHA BH}IaéT'
ca coobmenue 06 omubKe);

* BBOJATCHA YCJIOBHUA, KOTOPhIE NOJIKHBI BBIOJHATHCA AJIs 3HAUE-
HUH OTAEJbHBIX ITOJIeH: HAIIPUMED, MOYKHO IOoTpeboBaTh, YTOOLI
3HaYEeHHE II0JA, B KOTOPOM XPAHUTCHA KOJUYECTBO YYEHUKOB
B KJacce, OBLIO NOJIOKUTETbHBIM;

® JJIA CJOXKHBIX JAHHBIX MCHOJB3YIOTCHA IIabJOHBI BBOJA: HAIIPH-
Mep, IJIA BBOJA CEeMH3HAUHOro HoMepa TeiaedOHA MOIKHO HC-
nosb3oBaTh Inabnon HHEH-HH-#H#, rme # osHauaer a100yI0
nudpy;

® BBOJATCH YCJIOBHA, KOTOPBIE NOJIKHBI BBINOJHATHCA A He-
CKOJIBKMX ToJeill Ka)Joi samucu: HaIpUMep, JaTa YBOJbHe-
HuA paboTHUKA He MOKeT ObITH 0oJiee paHHel, dYeM gaTa
npuéma Ha paborty.

3amerHM, 4YTO IeJocTHOCTh BJl He rapanTupyer docmoseprHocmb

JaHHBIX, & TOJbKO O3HAYAET, YTO BBINOJHEHBI BCE YCTAHOBJIEHHEIE

OrpaHUYEeHHUs Ha 3TH JaHHBIE M TAKHUM 00pa30M MCKJIOYEHBI SIBHEIE

IPOTHBOPEYHS.

Bonpocsl u 3apaHnsa

1. O6bACHUTE 3HAYCHUA CJIOB «II0JIe», «3aIIHChH».

2. Bayem KaKJZOMY IOJIO IPHCBAMBAIOT CBOM THII?

3. Kakme THNBI JaHHBIX NOAAEPIKHUBAIOTCA B coBpeMeHHERIX CYBII?

4. 9ro Takoe ka4 tabuunsi? Hazopure u 00'bACHATE ABA CBOHCTBA KJIIOYA.
5. YeMm oTnHYalOTCA IPOCTOM M COCTABHON KJIHOUM?

¥




Ba3sbl paHHbIX

6. YeM orruyaoTeA NOHATHA «KJI0U» M «TePBHUHBIN KI0Y»?

7. Kaxue M3 ClIeAyOMMUX JAHHBIX MOTYT OBLITH KJIIOYOM, a KaKue He MOTYT:
a) hamunus; r) afipec aJeKTPOHHOI IIOYTHI;

0) ums; n) agpec Beb-caiiTa;
B) HOMEp YMTATeIbCKOro Omjiera; e€) mapka aBromMoOuisa?

8. O0baACHATE, KOr[la OJHU U Te JKe JaHHBIe B OJHOH CHTYALIMHM MOTYT OBITH
KJIIOYOM, a B APYroil — HeT (HAIDHUMED, AAPec 2JeKTPOHHOI MOUTEI, Map-
Ka CTHPAJTBHON MAIIMHLI U T. 11.). IlpuBeanuTe npuMepsl.

9. B kakmx ciay4yasx B Ka4decTBe IEPBHYHOIO KJIOYa HCIOJbL3YIOT HOMEp
sanucu? MOKHO JIH IPHMEHATH TAKOH MOAXO0J, ecJid B TabIuIe ecTh Apy-
roe yHHKaJIbHOe moje?

10. Kaxkue MeTOABI NOUCKA JAHHELIX BEI 3HaetTe?

11. Yem pasnuuaroTcs JTuHeHHbIA H ABoMYHBIN nouck? HazoBuTe HX NOCTOMH-
CTBA U HEJOCTATKH.

12. Yro Taroe uanexc? Kak on crpourca?

13. MoxHO Ju AJA OJHOH M TOH e TAGJIUILI MOCTPOUTHL HECKOJBKO MHIEK-
coB?

14, O6bAcHUATe IPHHIMII IOMCKA ¢ IOMOIIBLIO HHAEKCA.

15. Uro Taxoe menocTHOCTh 0Gasbl gaHHBIX? Kaxkwe BHIBI IEJOCTHOCTH BbI
sHaere?

16. Kak obecrieunBaeTcss QU3HYECKasa MEeJOCTHOCTL HJaHHBIX?

17. Kak obGecneunBaeTcsa JOrH4yecKas LeJOCTHOCTEL AaHHBIX?

A IloarorosTe coobmenune

a) «Tunel nanHbIX, Xparsamuecsa B BIl»
6) «CypporaTHsie KJIIOYH: 38 U IPOTHB»
B) «IloucK ¢ MOMOIILI0O UHAEKCOB»

r) «4YTo Taxoe TpaH3aKLIHAT?»

n) «9ro trakoe RAID-maccus? »

o 3apaum

1. B 6ase pammpix xpanurcs 1 048 576 = 2°° azamuceit. Ouennre KoMHMUeCT-
BO CPaBHEHHI, KOTOPOe IPHUAETCA CIeJaTh IPH MCOOJB30BAHUH JIMHEHHO-
ro ¥ JBOMYHOIO MOMCKA 10 OJHOMY H3 moJjeil. Bo cKoabKo pas GwicTpee
paboTaeT ABOMYHBIN IOUCK?

2. B Tabnune tpu nons: Jama, Homep 3axaza, Tosap u Koauvwecmeo. Yro
MOJKHO BBIOpaTh B KauecTBe MepBHUHOro Kioua? Kaxme MHIEKCHI MOMKHO
IOCTPOUTE?

3. B mixonsHO# Ga3e JaHHBIX XPAHATCA CBeJeHHA O BhIJAHHBIX aTTeCTATaX.
Tabauna Bxkaouaer noasa Pamuaus, Hma, Omueemeo, [Jama poxcdenus,
I'od ewinycka, Homep nacnopma, Homep ammecmama. dro MOXKHO BbI-
fpaTh B Ka4ecTBe INEePBHYHOTO KJI0Ya 3TOi Tabmaumsr?




Muororabnuuxbie 6asbi AaHHbIX

4. IlocrpoiiTe naAeKcH no nonam Jama, Toeap m Koauwecmeo nns ciemy-
omei Tabauns:

Homep Mara | 3Baxaz Tosap Koaugectso, T
1 12.09.10 12 AmnaHacsl 12
2 12.09.10 13 AnensCHHEI 12
3 13.09.10 14 AnBasacs! 15
4 13.09.10 15 Banansl 13
5 13.09.10 16 AneJbsCHHEBL 11

*5. Hanumure mporpaMMmy, paGoraminyio ¢ ogHOTabiauuHON 06a30if HaHHBIX.
Comep:xaHue nmpuayMaiiTe caMe (HampuMmep, BHAeoTeka, 6asza JaHHBIX
goonapka wiam uro-iaumbo apyroe). B mporpamme mosKHEI GBITE TIpen-
YCMOTpPEHBI:

e IIPOCMOTP 3alluceii;

e pobaBieHue 3anucel (B KoHel Tab/IHIBI);

e yIaJieHHe 3amnucei (1o Homepy);

® COPTHPOBKA II0 OJHOMY IIOJIIO.

s XxpaHeHHUs 3alHCel MCIOJIb3YiiTe TeKCTOBBIN (haii.

§14
MHororabnuuHbie 6a3bl AaHHbIX

Ilouemy He coOpaTs Bcé B ogHOM Tabmuue?

Mgp! TOJNBKO YTO PACCMOTPEJH IPOCTEHINYIO CTPYKTYPY, B KOTOPOH
BCe [JaHHBLIE CBeJeHbl B OJHY TaOGMMIy M IIO3TOMY HMCKAaTh HH(pOpMa-
OHUI0 I0CTATOYHO Ipocto. OnHAKO y TaKOW MOAeJH ecTb U Hedoc-
mamru:

e Jybaupoeéanue OanHbLX; HAapuMep, B 6ase HaHHBIX IIKOJIbHOH
6ubimoTeKkn OygeT MHOro pas XpaHHUThbcA (DaMHJIHA aBTOpa
«I[Iymkun»;

e IIpU U3MEHEHWH KAKHUX-TO JAHHBIX (Haupumep, agpeca GuUpMEI),
BO3MOJKHO, IPHMIETCA MEHAMb HECKOLbKO 3anuceil;

e HET 3auW,umbl OM OWuUOOK 8800a (OIIEYaTOK).

Onuorabnuunas 6aza HAHHBIX — JTO AHAJIOr KAPTOTEKH, B KOTO-
poif BCe KAPTOYKH MMEIOT OAMHAKOBYIO CTPYKTYDPY. B TO Xe BpeMsa Ha
IpakTUKe B OAHOM 6ase HYKHO XPaHWUTh AaHHBIE, OTHOCAINHECH K
o0beKTaM pa3HBIX THIIOB, KOTOphIe CBA3aHBI MexAy coboii. IToaTomy




Basbl faHHBIX

BO3HHMKAET BOIPOC: KAaKYI0 MOJeNb Jydllle MHCHOJb30BATh MAJA
ONMCAHUSA U XPAHEHUSA ITHX JaHHBIX?

IlocMoTpuM, KaK MOYKHO OPraHM30BaTh 6a3y JaHHBIX, B KOTODOMH
XpaHATCA AaHHBIe 00 anbboMax MysBIKAJBHBIX rpynmn. Bor 4ro moiy-
4aeTcd, €CJIM CBECTH Bce AaHHBIE B OAHY Tabaumny (puc. 3.8).

Ans6omsl
' Kon - Yucao
?.Em Haasanue T'pynna l‘on i
1 Pexu 1 MOCTBI Mamwunaa Bpemernn | 1987 16
2 B kpyre cBeta Mamusaa sBpemern | 1988 11
3 I'pynna kpoBu Kuno 1988 11
4 Ilocnenuwnii repoit | Kuso 1989 10
Puc. 3.8

B namHOM ciydyae B KauecTBe IMEPBHYHOIO KJIIOUA MOXKHO BhIGpATH
napy csoiictB Haseanue + I'pynna, HO paboTaTh ¢ TAKAM COCTABHBLIM
KJII0YOM HeyJ00HO, I03TOMY MBI BBEJH CYPPOTATHBIN KJIOY — HOIOJ-
HUTeNbHOe mose Kod aavboma (uenoe umeso), oHO 06GO3HAYEHO
aHaKoM .

Cpasy BuguM, 4TO B 9T0# Tabnune ecTh AyO6JUpOBaHME — HA3BA-
HHE IPpynnel (CHMBOJbHASA CTPOKA) IMOBTOPAETCA IS KaXIOro aabbo-
Ma 2To# rpynnsl. [IpyuuHa B TOM, YTO B AAHHEIX TaOJMILI HA CAMOM
Jiejie eCTh CBeIeHHA He TOJBKO 00 ajnboMax, HO M O rpynmax — o06s-
eKTaxX COBepIIeHHO Apyroro kjacca. IloaToMy s XpaHeHHUs BCel HMH-
dopManuy 0 rpynnax HyXHO cesiaTh OTAeJbHYyI0 Tabauny (puc. 3.9).

T'pynnsi

MamuHa BpeMeH:H 1969

2 Kwnno 1981
Puc. 3.9

3peck DEePBHYHBIM KJIIOYOM MOKET ObITh HA3BAHWE IDYNIBI (CHM-
BOJIBHAA CTPOKAa), HO AJIA YCKOpeHu#a paboThl BBeNEH CyppOraTHBLHA
ka9 — Kod epynnet (nemoe umcesno). B Tabauny Mo:xKHO A0GABUTH
ApyTHe HaHHBIE O rpyline, HanpuMep GaMHUINIO JUAepa, TOPOL U T. .




MuorotabnuuHbie 0a3bl JaHHbIX

B rabnune Aavbomb. Tenepps OyAyT XpaHUTHCA He Ha3BaHHA
rpymnm, a ux Kogs! (puc. 3.10).

AnsGoMel
i Pexkn 1 MOCTHI 1 1987 16
2 B kpyre csera 1 1988 11
3 I'pynna KpoBu 2 1988 11
4 ITocaenuauii repoit 2 1989 10

Puc. 3.10

Taxum o6pasom, 6a3a JAHHBIX COCTOMT M3 ABYX TAOJHUI[ U XPAHHUT
CBeIeHHs O ABYX KJiaccaxX 06'beKToB. ITH TaGJIHIBI CBA3aHBI, UX CBA3b
MOKHO IIOKasaTk Ha cxeme (puc. 3.11).

? Kop rpyunst ? Kog ansboma
Hassarue \ Haszsanue
T'ox cozpanmsA Kopa rpynmnel
Ton
Yucsio KOMIO3HIHIE

Puec. 3.11

Ha pucyske 3.11 mepedmnciieHbl OIS KaJ0od u3 Tabiaun ¥ IOKa-
8aHa MX CBA3b: KOJA rPynmsl B Tabaune Anb00Mbl SONKEH COBIALATH C
KOJOM OXHOM u3 rpynn B Tabnuue ['pynnot.

BHewHni kntou (aHrn. foreign key) — aT0 Hekniovesoe none Tabnuupl, 0

CBSI3aHHOE C MEPBUYHbLIM KIKOYOM ApYyroi Tabnuubl.

Taxkum obpasom, Kod zpynnet — 9TO BHEIIHMII KJIHOY B Tabawuile
AnvbGomol.

HWrak, MBI HOJIYYHJIH ABE CBA3aHHEIE TAOJAHIEI BMecTo ogHO#M. IIpu
2TOM:

e ycTpaHeHa H30BITOYHOCTHL (IIOBTOPHO XPAHATCH TOJBKO YMCJO-
BBI€ KOJEI);

¢ BCE€ M3MEHEHHSA HYXHO BBEIIIOJHATH TOJBKO B OJHOM MeECTe;
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Ba3bl AaHHbIX

® eCTh HEKOTOpaf 3aIIUTa OT OIIMGOK IPH BBOJE AAHHBIX — MOXMK-
HO cJejaTh TaK, Y4TO IIPH 3allOJHEHHH TaOauIbl AnbO0MbL Ha-
3BaHMe rpynnsl OyAeT BBIOMpPaTbCA M3 VIKEe T'OTOBOI'O CHOHCKA
TPVIIIIL.

OxHaKO Koe-uTo yxyoduluioch U3-3a TOTO, YTO AaHHBIE pa3bpocaHbl

II0 pa3HbBIM Tabaumam:

¢ GasaMM JAHHBIX, B KOTOpPBIX Oosee 40-50 Tabiami, cI0XKHO
YIpaBJATh M3-3a TOTO, YTO pas3pabOTYMKY TPYAHO BOCIIPHHH-
MaTh WH(QOPMAIIMIO B TAKOM «Das3ApobJIeHHOM» BHUE;

o IIpH IIOMCKe NPUXOAUTCH «coOMpaTh» HYXKHBIEe NaHHBLIE U3 He-
CKOJNBKHUX TabJHIIL.

CcepLIoYHAA LETO0CTHOCTD

Opna u3 BaskHeimmx 3samady CYBI — Doazep:KuBaTh UeJsoCm-
Hocmb 6a3vl OanHbix. B npeasiaymeM naparpade Mbl y3Ke POBOPHJH O
TOM, Kak obecrmeumBaeTcs (Puauveckas U J02UYECKas UeJOCHHOCMb.
B mHuororabinunaeix 6azax AZaHHBIX He0OXOAHMMO 00ECIeYUTH eIe CChI-
JIOYHYIO LEJOCTHOCTH, T. €. IPaBWJILHOCTb CBA3€i MexAy Tabaunamu.
HanmoMHuM, 4TO ecjii B Tab/MIE €CTh BHEIIHUMN KJII0Y, OH JOJIMKEeH
COBIIAJATHL C OAHUM M3 3HAYEHHH NMEePBUYHOTO KJIKYa B APYyroi Tabmu-
me. ITo0 3HAUUT, HANpUMep, 4To B Tabaume Aab00Mb. MBI MOMKEM HC-
TIOJIB30BATH TOJILKO T€ KOABI I'PYIII, KOTOPLIE ecTh B Tabuune I'pynnst.
Ecin nosarsaoBarens OyaerT BBOAMTEL HecyllecTByiomue konasl, CYB]I
JOJIPKHA BBIZATH coobimeHne o6 ommbOKe M OTKA3aThCA BHOCHTH HM3Me-
HeHuA B 0a3y JaHHBIX.
IIpu mamMeHeHMH Koja rpynnbl (IEePBHYHOTO KJ0Ya) HYIKHO M3Me-
HHUTH COOTBETCTBYIOIIME KOABI IJIsl BCEX aJIbOOMOB 3TOM I'DYIIIIEI.
Ecnu nmonb3oBareinb yAajsier KaKyo-TO rpynny us rabaunsr I'pyn-
nel, TO ANA BceX aJLOOMOB 9TOM Ipynnel 3HadeHHne mosa Kog rpynmsl
OKa3bIBaeTCsA HeJNEeHCTBHTEIBHLIM H II€JOCTHOCTH Hapylnaercda. B Ta-
KHX CJIy4asiX BO3MOYKHO HECKOJIbKO BapuaHToB aeiictBua CYBII:
e 3anpemumbs ypaneHHe zanucu (u3 Tabaunsl I'pynnsl) go Tex
op, IoKa B 0ase ecTh CBA3aHHBIE C HEHM MOJUYMHEHHBIE 3alHMCH
(B Tabnune AnvGomol);

¢ BBINOJHUTH KacKaOHOe ydaneHue, T. €. BMeCTe C yAaasgeMOH
3aIUCHI0 YAAJIHTH TaKyKe BCe CBA3AHHBIE C Hedl MOAYHHEHHBIE
3amMucH B APyrux Tabiauiax;

e uzHopuposeamwv npobiemMy, T. €. Pa3pelIuTh BHECTH U3MEHEeHHUd.
QueBHAHO, UTO B IOCJEAHEM CJydae CChLIOYHASA I[€JOCTHOCTH Hapy-
maeTcH.




MuoroTabnuyHbie 6a3bl AaHHbIX

Tunsl cBa3ei

B Gase maHHBIX, KOTOPYIO MBI TOJBKO YTO IOCTPOMJIM, HMCIIOJb30-
BAJKUCh CBA3b «OAMH KO MHOruM» (oHa o0O3HAuaeTcd TaKKe KakK
«1:N» mnu «1—o0»), TO 3HAYHUT, YTO C OJAHOM 3aIIMCHIO B IIepBOM Tab-
JIAIEe MOTYT OBITH CBSI3AHBI CKOJIBKO YIOAHO 3amucei BO BTOpo# Tabnn-
me. Tak B HalleM ciaydae KayKIbIid KOJ TPYINBl MOYET BCTPEYaThCH
CKOJIBKO YroAHO pas B Tabiaune Aavbomb (puc. 3.12).

? Koa rpynnst 2 ? Kox ansboma
Hassanue \ Haspaunne

T'ox cosgaaua Ko rpynnet

Tonm

Yuc10 KOMITIO3AIUA

Puc. 3.12

Ilpu »TOM, KaK IpPaBWJIO, HA CTOPOHE «1» B CBA3H y4YACTBYeT KJIIO-
YeBoe IoJie TabiauIibl, a Ha cropoHe «N» — HeKJIO4eBoe (I BTOPOH
TabJINIBI 9TO BHEIIHUH KJH0Y).

B HEKOTOPBIX (ZOCTATOYHO PENKHX) CIAydYadX HCIOJL3YIOT CBA3b
«oauH K omHOMY» (muam «1:1»): Ka)kmo¥ sanmucu B IepBoi Tabauie
COOTBETCTBYET POBHO OJHA 3allUCh B CBA3AaHHOM Tabuuue (puc. 3.13).

CorpyaHHKM CexpeTHo
Kox | ®avmaus | Hma | Orvecrso Kopn | 3apnaara

1 | UBanoB Iletp CupmopoBud 1 20 000 p.
2 | Ilerpos Cumop | UBanosBuyu 2 30 000 p.
3 | Camopos HUsan ITerpoBuyu 3 40 000 p.

Corpynuukn 1 1 CexpeTHO

9 | Kox <«— > Koz s

DamMunusa Sapmiara

HUmsa

OTtuecTBO

Puc. 3.13

B aToM caydyae TabnHIbl CBA3AaHBI YEpe3 CBOM KJIOYEBLIE IIOJIA.
Taxyoo cBA3bL MOXXHO HMCIOJIB30BATH AJIA pasfejieHus ODoJbInoi Tabiu-
Bl HA ABe YacTH. ITO BaXHO, HAIIpUMep, KOrJa YacTh CBOMCTB O0BeK-




Ba3bl paHHbIX

Ta HY?KHO CAeJaTh AOCTYIIHOH BCEM, a APYI'YI0 YaCTh — CKPBITH OT He-
KOTOPEIX II0JIL30BATEJIEH.

Hepenxo mnpm aHaimse HMCXOAHBIX MAHHBIX IOABJAIOTCA CBASH
THIIa «MHOTME KO MHOrMM» (OHM o0o3HauaroTca Takke «M:N» uam
«o—o0»). Hanmpumep, B mIKOJE KAMKABIA YUUTEIb MOXKET IIPErNojaBaTh
HECKOJIBKO Pa3HBIX IPEeIMETOB M KaXXAEBIi mpeaMeT OoOLIYHO BEAYT He-
CKOJIBKO yuuTeseii. II0o3TOMy CBA3E MeXKAY YIATEIAMH W IpeAMeTa-
MH — 3TO CBf3b «MHOTHE KO MHOTHM>».

Kak npasuno, coBpemensanie CYB]] sBHO He mOAAepKUBAIOT CBA3HU
«MHOTHE KO MHOT'HM». BMeCTO 3TOro HMCHOJBL3yeTCA TPEeThA AOIIOJIHH-
TeJbHaA TabJIAIa U B CBA3SH «OQHH KO MHOTHM?».

B rauecTBe nmpmmepa paccmorpum 6asy maHHbIX Kade. Tpebyercs
XpaHUTh MH(OpPMAIIAIO O BBHINOJHEHHBIX 3aKasax, UX COCTaBe M IleHe
AJf TOrOo, 4YTOOBI CTPOMTH MTOTOBBIE OTYETHI aBTOMATHYECKH. Bce naH-
Hble — 3TO CBOMCTBA ABYX KJIACCOB O0OBEKTOB: 3aKas30B W OJIOJ, BXOAA-
mux B MeH:0. IToaromy GymeM mcmosb30BaTh ABe Tabnunel (puc. 3.14).

3arasbl Baroxa
? Homep ? Koz
Harta HaszBanue
Ilena
Puc. 3.14

Kak orm cBasaHpli? OueBHAHO, 4TO KayKmoe Oa0m0 MoxkeT OBITH
BKJIIOYEHO BO MHOruwe 3aKasbl. BMecTe ¢ TeM KaKAbId 3aKa3 MOMKeT
COCTOATE U3 HECKOJBKHX Oaion. Taxmm obOpazom, 37leCk CYIIECTBYET
CBA3b «MHOTHE KO MHOTHM», KoTopad B OoiabmmHcTBe CYB]l He mox-
Jep:kuBaerca. Urobel pemiuTh npobieMy, BBeJEM ellle OGHY Tabaumy
3axa3aro, KoOTopas CBA3aHA C MEPBBIMH ABYMSA C IOMOIILIO ABYX CBA-
geit «1:N» (puc. 3.15).

3aKaanl 1 3akaszaHo Bmoga
g Howmep “Xﬂ Koxn 1 Fon il
Hara N Homep 3akasa /—— HaszBanue
Kop 6arona N Ilena
Puc. 3.15

Bor npumep 3anmosHeHMs Tabiami B Takoil 6ase JaHHBIX
(puc. 3.16).




MuororabnuysHbie 6a3bl faHHbIX

3akassl 3axaszaHo Baiopa
| Homep | [lata | |Kox| Homep | Kon (| Hassanue
Frea AT _| sakasa | Omopma | | 1 | Bopum 80 py6.
2 12.12.12 1 1 1 2 | Budgmrreke | 110 py6.
2 1 3 3 | I'yaam 70 py6.
3 1 4 4 | Yai 10 py6.
4 2 1 5 | Kode 50 py6.
5 2 2
6 2 2
7 2 5
Puc. 3.16

Kak BUAHO U3 9TOro mpuMepa, B cocTas 3akasa Ne 1 Bomuru 6opim,
ryasm u gai, a B 3akas Ne 2 — Gopm, ABa 6udmrexca u xope. O6pa-
THUTe BHHMAaHHE, YTO B Tabuune 3arxa3aro ObLIO HEOOXOAMMO BBECTH
JOMOJTHUTEIbHOE KJioueBoe moJsie Kod (cypporaTHbIff KJIIOUY), IOTOMY
4YTO B OJHOM 3aKase MOXKeT OBITh HeCKOJBKO OJMHAKOBBIX OJIIOf,.

Bonpocbl u 3apaHue

1. Ilouemy cobupaTs BCe ZaHHBIE B OJHOU TabjuIe BO MHOTHX cCIAy4Yadx He-
BBITOZHO?

2. ITo xaKoMy NPUHIMUITY AaHHBIe pa3bUBalOTCA HA HECKOJABKO Tabaui?

3. Yro Taxkoe BHEIIHMU K04 Tabaunbi?

4. Yro Takoe ccrliounas mejoctaHoers BI[? Kak oHa oGecmeunBaercsa?

5. Kakue THIBI cBA3€H HCHOJL3YVIOTCA B MHOrOTaGIHUHBIX 6asax JaHHBIX?

6. Korga npumensaerca cBasb «1:1»? Kakne I0OJA IPH 5TOM CBASBIBAIOTCA?

7. Korga npumeHserca ¢BA3b «1:N»? Kakne II0JsA IPH 9TOM CBA3BIBAIOTCSA?

8. Ta6auust A 1 B cBA3aHBI Yepe3 CBOM KJIOYEeBBIe moad. UTO 9T0 3a cBA3BY

9. Ceasp mMexay TabaunamMu A u B ycTaHOBJIEHA yepe3 KJIO4YeBoe IoJie Tab-
aunsl B 1 Hexkao4ueBoe moJie Tabaunsl A. YTo 9T0 3a CBA3L?

10. Mexxay rabaunmamu A ¥ B 1o cMBICHY CYIIECTByeT CBA3b «MHOTHE KO
mHoruM». Kak mobuThbes atoro B CYVB]I, KoTopas Takyio CBA3h HE IIOI-
Jep:KuBaeT?

11. ITogymaiiTe, KAKHe H3MEHEHHs MOXKXHO BHecTH B 6asy AaHHEIX, ONHCAH-
HYI0 B KOHIe maparpada, ecid KJHEHTHl YacTO 3aKa3bIBAIOT HECKOJBKO
OJHHAKOBBIX OJI0A.




Ba3b! laHHbIX

A 3apaum

1. ®upma Begér 6a3y AJaHHBLIX 3aKA3YMKOB, COCTOAIIYIO M3 ABYX CBA3AHHBIX

Tabaum;
3aKas3uMKH T'opona
| Kon Hassanue Kox ropona Kox Hassamme
1 Wpanos T.M. 3 1 Mocksa
2 Ilanosko M.T. 2 2 Canxr-Ilerep6ypr
3 Yeprerko M. A. 3 3 Ilepmb
4 Ilanosko A.H. 2 4 Boporex
5 VBanosa A.H. 1 5 JInnenk

CKONBKO 3aKa3YMKOB pacrooJjsiaraeTcsa B Hep‘MH?

2. Ina yuyéra oTrpyKeHHBIX TOBAPOB K 0a3e JaHHBIX U3 NpeJBIAYIIEro 3ajxa-
HuA pobaBuiu emé ase TabanIbI:

3akassl
Haknangrasn Kop zakazumka AprHKyn KonnuecTBO ynmakoBok
1011 3 7576 10
1012 5 7576 20
1013 4 3889 25
1014 1 7825 30
1015 3 7576 10
Toraps1
Apturya Hagzsaune Iena 3a ynakosgy
7576 Bywmara 150 py6.
2325 Kapaupammn 200 py6.
3889 DioMacTepsl 350 py6.
2987 JHEeBHUKH 400 py6.
7825 Ilenansl 250 py6.
Onpepenunre:

a) Kaxmue ToBapsl OTIpABJIEHBI B KAMXKABIA U3 TOPOAOB?
6) Cxonbko GyMaru OTIPABJIEHO B KaXXALIH H3 TOPOAOB?
B) Kakopa obmas cTOMMOCTHL TOBApPOB, OTIIPABJIEHHBIX B KaXABIH M3 ro-
pozos?
3. Bo ¢parmenTe 6a3bl JaHHBIX NPEACTABJIECHBI CBEIEHUA O POACTBEHHBIX OT-
HOmeHusAX. OmnpeaennTe HA OCHOBAHMM IPHBEJEHHKIX JaHHBIX (DAMHIHIO
M MHHIIMAJbI:




MuororabnuuyHbie 6a3bl AaHHbIX

Ilepconst

i 7 S VOO T
71 | UBanos T.M.
85 | ITamosko H.T.
13 | Yepuenxo M. A.
42 | ITanoBko A.H.
23 | Usanosa A.H.
96 | ITamosxko H.H.
82 | Yepnenxo A.H.
95 Dyre T.H.

10 | dyxe H.A.

zmzﬁﬁﬁazaﬁ

a) 6abymikn A. WM. UBaHOBOIL;
6) pommoro 6para M. A. YepHeHKO;
B) npazgena T. M. HsaHoBa;
r) Bayka H. T. IlanoBKoO.

4. Bo (¢)parmenTe 6as3bl JAHHBEIX IPEeACTABJIEHEl CBEJIEHUA O POACTBEHHBIX OT-
HomeHMAX. OnpefennTe Ha OCHOBAHWH NIPUBEJEHHBIX AAHHBIX (haMHUJIMIO
M MHUIMATHI:

Ilepcons: Hern

Kox ®UO | Ioa Kox poure ]
86 Cuseix M.T. M 98
83 | Cusmix A.H. M 86
50 Maamix A.T. H 79
79 | Cumopos T.M. M 86
23 | Cugopos A.T. M 13
13 Mausix M.1. H 79
98 | Cumonsak T.H. H 13
11 | Cumonsak H.H. M 98
86

a) nnemsaaEuka H. M. CumoHsAKa (npumevanue: MIeMAHHUK — CBIH cec-
TpBI UM GpaTa);
6) Bcex ponHbIX GpaTher u cecrép H. M. CuMoHAKAE;
B) 6abymku A. T. Mansix;
r) peaymiku A. T. Cuaoposa.
5. Bo dparmesTe 6a3nl ZAHHBIX NIPEACTABJIEHBI CBEJEHHA O POJACTBEeHHEBIX OT-

Homenuax. OnpenenuTe Ha OCHOBAHWM IIPUBEASHHBIX JAHHBIX (DaMUJIHIO
M MHHIIHAJIBI:
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10.

Ilepcons: Hern
Kox |  ®WO Moa Kox ponurens | Koa peGenxa
11 | Kocapesa JI.II. K 11 83
12 | JlesuTun M. A. M 11 94
24 | Ilymaxep A.D. K 12 83
45 | Bnasm A.A. M 12 94
56 | Bacunnesa M.A. H 24 115
83 | Jleuruu B.H. M 56 140
94 | Jlesutnaa B.W. W 56 162
115 | Kysmenos A.II. M 83 140
140 | Jlepuruna P.B. H 83 162
162 | Jlesurun JI.B. M 94 186
171 Tl'aiinaposa 3.H. H 94 201
186 | Mypuua C.A. H 115 186
201 Kysrenos I1.A. M 115 201

a) Bcex BHYKOB u BHyuexk W. A, JleBuTuna;
6) poaHoii cecTpel M. A. Ky3HeuoBa;

B) poaeoro 6para C. A. Mypunoii;

r) 6abymxu P. B. JleBuTuHOIi.

. Pei60JIOB pemmus XpaHUTH CBEJeHHA 0 cBoeil go6biue B O6ase maHHBIX. OH

X04YeT COXPAaHAThH CJHEeAVIONIyI0 mHGOPMAIHNIO O Kaykaoi peibaske: mary,
MecTo, HOroAy, Bec moiMaHHON pbeIGEI. IlomMoruTe pEIOOJIOBY IPaMOTHO
MOCTPO¥Th MHOTOTAONMUHYI0 6as3y NaHHBIX.

PriGosios u3 3ajgaum 6 pelnmi emjé 3almoMHHATH, CKOJBKO KaKUX PO oH
moiiMaJs Ha Kaxkaoi peibanke. Kak Hy)KHO H3MeHUTH Dasy AaHHBIX?
CrpouTesnbHOM (UpMe HY)KHO XpaHHUTH B 0ase JaHHBIX HHOOPMAIHIO O
cocrase Gpuraz pabouux (Bo riase ¢ 6puragmpomM) u o ToMm, Kakas Gpura-
Ja KaKpe 3aKaskl BHINOJHAJA. [IOMOTHTe IPpaMOTHO IOCTPOMTE MHOroTab-
JUYHYIO 6a3y JaHHBIX.

. ATEIUEHNCTEl XOTAT COXPaHHTH B Oase HaHHBIX MHGOPMAIMIO O FOPHBIX

BEPINMHAX M O TOM, KTO M3 HAX HA KAKYI0 BepIIMHY HOAHHUMAJCHA H B Ka-
koM roay. IlomMoruTe MM IpaMOTHO IIOCTPOHMTH MHOrorabamunyio 6asy
JaHHBIX.

Bacs mosyuus 3ajiaHue COCTABHTH 0a3y AAHHBIX, B KOTOPOH XpaHUTCH
IIKOJIBHOE pacOnHCcaHHe. Hy}RHO y4ecThb, 49TO Kmh{ﬁ npegmMmeT npenoma-
IOT HECKOJBKO YUHTeJel, U KaKJbli YIUTeJb MOMKET BeCTH 3aHATHA II0
HecKoJbKUM npeameraM. Ilomorure Bace rpaMoTHO HMOCTPOMTBL MHOIO-
TabiuyHyI0 0asy NJaHHBIX.
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PensumoHHaa Mmoaenb OaHHbIX

MaremMaTHYecKOe OMHCaHHe 0a3bl JaHHBIX

B cepegune XX Bexka mporpamMmHoe obecrnedeHme s paboThL
c 6azaMu JaHHBIX OBLIO KECTKO «IPUBA3aHO» K BHYTPEHHEMY IIpen-
CTaBJICHHIO JAaHHBIX BO BHEIHEH MaAMATH KOMILIOTEpAa, T. €. K CTPYK-
Type (aiiyioB ¢ JaHHBIMH. JTO 03HAUYANO, UTO IPH H3MeHeHuUu Gopma-
Ta GaiioB HY»KHO OBLIO IepeebIBATH BCe paboTraioiiue ¢ HUMH IIPO-
rpaMMel. [109TOMY BOSHHKJIH CIEAYIOIINE 3aJa9u:

* pagpaboraTe CTpPOroe MaTeMaTUYeCKOoe omucaHue 6a3 JaHHBIX,
He3aBUCHMOe OT criocofa XpaHeHUs AAHHBIX;

¢ paspaboraTk MeTOAL! YIpaBJI€HHA STUMU AAHHBIMH (IIOMCKA,
HU3MeHeHHud, nobaBJieHUA W T. II.), OCHOBAHHBEIE HA HCIIOJIL30Ba-
HHUH MaTeMaTHYeCKMX OIleparuii.

Iru sagadu ypajnocs pemuth B 1970 r. arrnunuaauny Iarapy Koa-
Ay, KOoTopblit paboran B dupme IBM. OH mpeiiosKuj HOBYIO MOJeNb
AaHHBIX, OCHOBAHHYIO HA CJIEAVIOIIUX HAEAX:
® BCe JaHHBIE NPEACTABIAIT c000il CBOMCTBA HEKOTOPBIX O0BEK-
TOB;
¢ 00BeKTHI JeNATcsA Ha KJjaccel (B Teopuu 0a3 JaHHBIX OHU HA3BI-
BalOTCA cyuw,Hocmamu). Hanpumep, IpH ONHMCAHHM AAHHBIX O
MY3BIKAJNBbHBIX I'PYNIAax MOKHO HCHONB30BaTh Kiaccel I'pynna,
Aanvbom, ITecna i T. 1.3
* TaHHBIE O HEKOTOPOM o0BbeKkTe — 3TO Habop cBOHCTB (ampuby-
moe), B KOTOPOM KakJioe CBOMCTBO 3aJaéTcA B BHJE IIaphbl «HAa-
3BaHUe — 3HAa4YeHHWe»; HaAOpHUMeD, CBeJeHHS O MY3bIKaJbHOH
rpynne «KuHO» MOKHO 3anucaTh Tak:

(Hassaunmne: «Knuo», JIngep: «B. Iloii», l'ox cospanusa: 1981).
Taxoit Ha6op AaHHBIX, OOMCHIBAIOIIMII CBOMCTBA OZHOrO 00BEKTA,
HA3BIBAETCA KOPMedteM.

L HODH}IOR nepeunucJieHnu s CBOMCTB B KOpTeie He HMeeT 3Had4e-
HHA.

¢ Bce 00BEKTBHI OAHOrO Kjacca HWMeIOT OAWHAKOBEIN Habop
CBOMCTB.

137
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o MHOXeCTBO KOpTerkell, ONHMCBHIBAIOIIUX O0BEKTHI OJHOI'O KJac-
ca, HaselBaeTcsa omHoweHuem (aHry. relation); Hampumep,
oTtHOuleHHe I'pynne. MOMKHO 3alHMCATh B BHJE MHOMECTBA KOP-
TeKen:

(HazBamme: «MamwuHa BpeMenu», Jlupep: «A. MaxrapeBuu»,
Tom cozmauua: 1969)

(Hassanue: «Kuno», JIugep: «B. Iloi», I'ox cosnarna: 1981)
(HazBarme: «AxBapuym», Jlugep: «B. I'pebenmuxos», I'ox co-
snasua: 1972)

¢ B orTHOmIEeHWM HET ABYX OLMHAKOBBIX KOpPTEKeH.
o Ilopsimok KopTe:Keil B OTHOIIEHUU He OIPEeJesIEH.

«Koprex» U «OTHOIIEHHE» — ITO MaTeMaTHUYeCKHUe IOHATHSHA, KO-
TOpPBIE ONUCHIBAIOT CBA3AHHBIE AaHHbIE. [[09TOMY ¢ HUMH MOXHO pabo-
TaTh, MCIOJbL3YA HM3BECTHHIE ONepallMid TeOPHM MHOMKECTB M MareMa-
Tudeckoi Jsoruku. 9. Koan npepso:xuia Habop omepanuii ¢ JaHHBIMH,
NpeJCTABJCHHLIMA B BH/J€ OTHOIIEHWH, KOTODBIH CJIYKHUT OCHOBOM
ana paborsl GoabmuHcTBa coBpeMeHHBIX CVYB]Il. Mopens IaHHBIX,
BBegéHHas Koamom, mosyuuwia HasBaHHE PeJAIMOHHON MOJEIH JaH-
HBIX (0T adri. relation — orHOLIEHHE).

PenauuoHHbIe 6a3bI JaHHBIX

PensauuoHHana 6a3a aaHHbIX — 310 6a3a gaHHbIX, KoTopas ocHoBaHa
0 Ha perAUMOHHON Mogenu, T. e. NpefcTaenseT coboi Habop OTHOLLEHWIA.

MaremaTnueckas Teopus Koaza HUKaK He cCBfA3aHA C TeM, Kak
HMEHHO XpaHATcA maHHble. OAHAKO HECJOXKHO IOHATH, UYTO OTHOIIEHHE
yI06HO IPe/CTaBAATh B BUE IPAMOYTOJIbHOM Tabmune! (puc. 3.17).

I'pynne:

Haasanune JInpep T'ox cozpanusa
MamuHa BpeMern | A. MakapeBuy 1969
Kuso B. Ioii 1981
AxBapuym B. I'pebeHmINKOB 1972

Puc. 3.17
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dra Tabnruna onuceiBaeT orHomenue I'pynnsi. 3Hech KODPTEXH
IpeACTaBJIEHBEl B BHJEe 3amuced (CTpok), a arpubyThl — 3TO MOJA
(cTonbuel) B Tabaune.

Hnen pensimmonHOU Teopuu Koxma serko mnepesectd Ha «Tabamu-
HBIN A3BIK»:

* Ka)xkaasa Tabiuia ONMUCBIBAET OAUH KJace 00'beKTOB;

¢ MOPANOK PACIIOJIOXEeHUSA IoJieil B TabIuIle He UMeeT 3HAYeHUA;

- ® BCe 3HAYEHHMs ONHOIO IIOJIA OTHOCATCS K OJHOMY M TOMY 3Ke
THIY AAHHBIX;

e B TabiHIe HeT JBYX OAWHAKOBBLIX 3aIlHCeli;

® TNOPANOK 3amuceil B Tabiuie He onpeseséH.

IToaTroMy Ha HmpaKTHKe 4acTO MCHOJL3YIOT emlé oaHo, Gojee Ipo-
CTOe OmlpeJeJIeHHe:

PensunoHHasn 6a3a naHHbIX — 310 6a3a AaHHbIX, KOTOPYIO MOXHO
npeacraeuTe B Buae Habopa tabnuu,.

Onnaxo He nM1060# HabGop TaGAMII MOKHO CUHTATH PEJIALMOHHON
Gasoit nanHbIX. Kak MbI yoxe rosopuiu, BI[ u CYB]I Hepa3peIBHO CBHA-
3aHBI, M AJA TOTO 4YTOOBI OTHecTH cHcTeMy Oasbl mamHbiXx (B]l +
CVYB]/l) x onpefeJIéHHOMY THITY, HeOOXOAUMO BBICHUTH, KAKHE METO-
ABl yIIpaBJIeHUs AaHHBIMM MCHOJB3YIOTCA B cooTBeTcTByIomeit CYB]I.

CornlacHO peJIAIHOHHON TEOpHU, MOPANOK MEepPeYMCIeHUs CBONCTB
B KoOpTexke (IOPANOK CTONOIOB B TabiuIe) He OnpeeséH, TaK Ke Kak
¥ NOPANOK KOpPTe)XKeil B OTHOIIEHWH (MOPANOK CTPOK B Tabnumne). ITo-
9TOMY MeTOABI paboThl C NAaHHBIMH B peasinuoHHO# BJl He NOMMKHBI
IpeAnoJaraTh, 4YTO CTOJOIBI M CTPOKH TabGJMI] PACIOJIOMEeHBl B Ka-
KOM-TO IIOpAIKe.

Jns ynpaBjieHUs NAHHBIME B GOJBIIMHCTBE COBPEMEHHBIX WHMOD-
ManUuOHHBIX CHUCTEM HMCHOJIb3yeTcs A3bIK SQL, B KOTOPHIH BKJIIOYEHBI
KOMAaHIBI AJIA:

® CO3/JaHWUA HOBBIX TAOJIHII;

e nobaBJIeHHS HOBBIX 3amMceil;
® H3MEHEHH A 3alHCei;

® yIaJleHus 3amuceii;

¢ BHIOODKM 3ammceil M3 OAHOW MM HECKOJIBKHUX TaGJUIl B COOT-
BETCTBUH C 3aJaHHBIM YCJIOBHEM M HEKOTODEIE JpyrHe.
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Komasasl sassika SQL m0o3BOJNAIT YIPaBIATh JaHHBIMHA, HE «IpPHU-
BA3BIBAACE» K (hopMATy HMX XpaHEHHUHA, T. €. K NOPAAKY PacIooKe-
HHUA CTOJOIOB M cTPOK B Tabiauuax. [Jis BBHITOJHEHUAA omepanuii (BbI-
OOpKHM, BCTABKMW, VIAJeHHWs, W3MEHEHHdA) HCIOJB3YIOTCA TOJABKO Ha-
3BaHuA croabmoB u Tabaun., C mnomompboo KomaHA SQL MoMKHO
BBITIOJIHUTL BCE OCHOBHBIE ollepanuu, BBeAéHHBIe Hopgmom, moaromy
CYB/I (1 cooTBeTCTBYIOIHE CHCTeMBblI 6a3 JaHHBIX), KOTOPBIE HCIOJb-
3yI0T A3BIK SQL, TPaANIMOHHO HASHIBAIOT PeJIAIMOHHBIMHUL,

Hopmanusauus

IIpepcraBum ceGe, 4TO Bce OaHHBIE O pelicax aBUAKOMIAHHU
«ZX-Aspo» cobpaHbEl B OgHOM TabyuIie:

Peiic I B Camoxér | [lata
ZX 001 | MockBa Bepnun Boeing 737 11.12.2012
ZX 002 | Mocksa Canxkr-Ilerepbypr | Airbus A321 |12.12. 2012
ZX 003 | Camxr-Ilerepbypr | Bepaun Boeing 737 13.12. 2012

Mgel cpa3y BUAUM, 4TO B Tabiune ecTb u3bbimounocmsb (Ay6aHpo-
BaHHMe): MHOTHe JaHHbIe (HA3BaAHHSA I'OPOJOB M THUIIOB CAMOJIETOB) Xpa-
HATCA HECKOJbKO pas. IIpu 3TOM A XpaHeHHs JaHHBIX-AYOJIMKATOB
pacxojyercs AOIOJHHUTEJIbHOE MeCTO Ha JMCKe, YTO MOXKEeT IPUBEeCTH
K ero NpeJeBpeMeHHOMY 3allOJIHeHHMIO W BBIXOJAY M3 CTPOA BCeM
uHDOPMAIMOHHOW CHCTEMBI.

EcTp u apyras npobiema: Ipu BBOAE BCeX JAHHBIX BPYYHYIO OIe-
paTop MOKeT CAesaTh OIeYaTKy M, Haupumep, BMecto «CankTr-Ilerep-
6ypr» BBectu «CanktllerepOypr». B sroM ciydae HapylmiaeTrcsa uye-
JocmHocmes 6a3pl JaHHBIX, IOTOMY 4YTO B Hell XpaHUTCA Ha3BaHHE
HeCYI[eCTBYIOIIEro ropoja.

Yro6sr nsberxaTs 9THX mpobieM, IpU MPOeKTHPOBAHUM 0as3bl HaH-
HBIX OOBIYHO BEITIOJHAKIT €€ HOPMAJLUIAUUIO.

B 10 ke BpeMa A3bIK SQL HepeaKo KPHUTHKYIOT 38 TO, YTO OH HE IIOJIHOC-
TBIO COOTBETCTBYET PeJANMOHHOH Mozenw ganHbx. Hanpumep, B SQL uc-
MOJIB3yeTCHA MOHATHE «Tabiuia» BMECTO «OTHOIIEHHE»; IMOPANOK PacIoyo-
JKEeHHA CTONOIOB TAOGMHUILl 3aKaéTcsa OpPH €€ CO3NaHWH; HeT 3anpeTa Ha cO-
3laHue OJWHAKOBBIX CTPOK.
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Hopmanusauyus — 310 UsMeHeHue CTPyKTypbl 6a3bl JaHHbIX, KOTOpoe ycTpa-
HSIeT U30bITOYHOCTb M NPeAOTBPaLLAaeT BO3MOXHbIE HapyLLeHUs LeNOCTHOCTH.

B Teopum penAnHOHHBEIX 6a3 [JAaHHBIX CYIIECTBYET HECKOJBKO
YPOBHe#l HOpMaJu3anuH (TaKk HA3hIBA@MBIX HOPDMAJBLHBIX (opm). MbI
TIOKaXXeM HeKOTOpPble NPUHIUIIBEI HOPMAJU3AIMY HA NpHMepax.

1. JIxoGoe mone HOMIKHO OBITH HeNEeJIMMBIM. DTO 3HAYUT, YTO TAG-
JIAIY BUJA, IOKa3aHHOro Ha puc. 3.18, HeoOxoaAuMO nepesebIBaTE.

Tenedonnt
123-45-67, (901) 111-22-33
345-67-89, (902) 222-33-44

Corpynaux
Heanos I1érp Cugoposuy
ITerpor Cuzop UBanosuyu

Puc. 3.18

3nece mone CompydHukx HY:KHO pasfesuTh Ha TpU: Pamuiusi,
Hma n Omuecmeo. Ilone Tenegonvt comep:xut nsa TenedoHa: KO-
MammHUA ¥ MOOmMibHBIA. IloaTOMYy HY)KHO HM3MEHHTH TabAMIy, IIO
KpaiiHe# mepe, Tak (puc. 3.19).

®Pamuana | Mma | OrvecrBo | Teaedon-lom | Tenedon-Mob

HBanos Ilerp | Cupgoposuu | 123-45-67 (901)111-22-33

ITerpos Cuzpop | UBanosuu | 345-67-89 (902) 222-33-44
Puc. 3.19

2. JIxo60e HeKIIOYEBOEe MOJie MOJKHO 3aBHCETh OT KJII0Y9a TaOam-
ubl. Hanpumep, B Tabnune Ha puc. 3.20 K104 — 3TO PerucTpamuoH-
HBII HOMep aBTOMOOHJIA.

ITousaTHO, 4TO TesedOH 3aBUCUT HE OT PErMCTPAIIMOHHOTO HOMEpA,
a or Biazesbna. I1oaToMy ero Hy;KHO BBIHOCHTBH B APYTryIO Tabaumiy

(puc. 3.21).

Homep AsTomoGmiIs Baagenen | Temedon
A123AA4T | «Jlaga-Kanunas HBanos 155-77-23
T234TT78 | «Oxa» Ilerpos 277-34-67
B345BB98 | «Mepcenec» Bacuises 322-98-44
A365CC47 | «Ayau» WUsanos 155-77-23

Puc. 3.20
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ABTomMob6uIH Baamensusl
A123AA47 | «Jlaga-Kanuraa» 1 1 | ¥BaHoB 155-77-23
T234TT78 | «Oxa» 2 2 |Ilerpos 277-34-67
B345BB98 | «Mepcegec» 3 3 |BacuuneB | 322-98-44
A365CC4T | «Ayau» 1
Puc. 3.21

3aMeTHM, 4YTO 3/IeCh Mbl HPHCBOMIHK KAaiKIAOMY BJaJesbIy YHH-
KaJbHBIH YHCJIOBON KOJX M BBeaM B Tabnuny Biadenbvybl CyppoOTaTHBIA
(MCKYCCTBEHHEBIN) KJIOY.

3. He mom:xnHO OBITH OMHHAKOBBIX IO cMeIcay nmojeil. Hampumep,
dbupma Topryer GaHaHaMmu, aneJbCHHAMHA U A0JOKaAMH M XPaHUT AaH-
HBIE O eKeJHeBHBIX MpPOJakax 3THX TOBApOB (B KUJorpaMmax) B Ta-
Koit rabauie (puc. 3.22).

21.05.2011 120 78 101

22.05.2011 153 99 65

23.05.2011 87 55 123
Puc. 3.22

HepnocTaTok 3T0i# TabaUIBLI B TOM, 4TO oA Bananbvl, Anenbcubl
u A6aoKu — ORZWHAKOBEIE II0 CMBICIY, 9TO ToBaphl. Eciau ¢upma
HayHET paboTaTh ¢ HOBLIM BUAOM TOBapa, NpHUAETCA A00aBIATH HOBBIM
croabern, T. e. MEHATh CTPYKTYPY TabJMHIBI (3TO AejiaeT yiKe He II0Jb-
30BaTenb, a agMHHHUCTpaTOop 6asbl naHHBIX). [loaToMy HYIKHO BhIje-
JIUTH BCe TOBaphl B OTAEJbHYIO Tabmuny (puc. 3.23).

Ilpomaxu ToBapsi
21.05.2011 1 120 1 Baunaubl
21.05.2011 2 78 2 ArneIbCHHBL
21.05.2011 3 101 3 fAb6moxu
22.05.2011 1 153
Puc. 3.23

C opHOH CTOPOHBI, YHUCJIO CTPOK B TabiaWIle YBEJIWYUJIOCH, HO
¢ ApYroi#t — OpraHusanus JaHHBIX yaydmuiaack. Teneps ansa pobasie-




PensunoHHaa moaens AaHHbIX

HUA B 0a3y HOBOrO TOBapa JOCTATOYHO AOGABHTH OAHY 3amuch B Ta6-
auny Toeapwt, CTPYKTYPY TabauIl NepeAessBaTh He HYKHO.

4. He HyXHO XpaHMTH JaHHbIE, KOTOPbIE MOrYT OBITH BBIYHMCIIE-
Bel. IIpeamonoxum, yro Gyxrasrep GUPMEI BBOAUT B TAGJIHIY ZOXO-
ABl U pacxoAsl QUPMBI 3a Kax bl Mecsl (B TeicA4Yax pybieii), a Tak-
e NpubblIb — DasHHUIY MEeXJAY HOXOAOM M pacxoaom (puc. 3.24).

JNarta Jloxomsr Pacxons: Tpubsias
03.2011 155 128 27
02.2011 178 105 73
01.2011 194 159 35

Pue. 3.24

B camom pene, nmone ITpubvinb HYKHO yAAAUTh M3 TabIUIbI, mO-
CKOJIbKY 9TO 3HAYEHHEe MOYKHO DAacCUYMTATh KaK PasHOCTh ABYX APYrUX.
Bo-nepBbix, OHO 3aHMMaeT JIMIIHEe MECTO HA AMCKe, BO-BTOPBIX, IIOSB-
JifeTCA BO3MOYKHOCTh HAPYIIEHHUsA LEJOCTHOCTH — IIPH OIIMOKe BBOJA
MOKET OKa3aThCsi, YTO NPHOBLIEL He PABHA PA3HOCTH JOXOJA0B M pPacxo-
A0B, ¥ aHHbIE CTAHYT NPOTUBOpeYuBBIMHU. [1032Ke BBI y3HaeTe, 4TO BCe
BBIYHCJIEHHA B bGasax JaHHBIX MOXXHO JeJJaThk C noMoOIObIO 3anpocos,
koropsie CYB]I BeInoHAET 110 TpeGOBAHMIO MOJB30BATENA, T. €. TOTAA,
KOTZa pe3yJabTaThl 3THX BLIYHUCICHUN JeHCTBUTEIBHO HYKHEI.

Hy>XHO mOHMMAaTH, YTO HOPMAJM3ANHUS HMeeT CBOM HEJOCTATKH.
Hanpumep, BEIOOpDKa NaHHBIX M3 HECKOJLKHX TaGIMII MOKET BBINOJ-
HATBCA OYEHb JOJII0, W JJIA YCKOPeHHs PaboThl MHOTJA NPHUXOLUTCH
NPUMEHATH JAeHOPMATH3ANHUI0 — CIEeIHAIbHO BBOJUTEL U30BITOYHOCTS,
Hapymas TpeGoBaHUS HopMaausanuu. Hanpumep, B npefespHOM CiIy-
Jae MOJKHO BCe JaHHBIE CBECTH B OfHY Tabmuny. OpHAaKO IIpH 3TOM He-
00X0AMMO NPUHUMATH MEPHI AJA MOANEPIKKHU IEeJOCTHOCTH 6a3bl AaH-
HBIX.

Bonpocel u 3agaHus

1. Onumure mpobeMbl, BOSHUKABIIMe NPH pabore ¢ 6azaMu JAHHBIX B ce-
pepure XX Beka. I[IpuBenure npumepsl. IloarorossTe coobmenue.

2. Pacckaxxure 06 OCHOBHBIX MIeAX, HA KOTODHIX CTPOMTCH DEeIANHOHHAS
MOJeJIb JaHHBIX.

3. O0BACHUTE MOHATHSA «KOPTEX», «OTHOLICHHUE.

PO




Ba3sbl faHHbIX

4, Kakve orpaHWyeHHs HAKJAABLIBAIOTCH HA ONEPAlMH C PeIANNOHHON 6a-
30H maBHBIX?
5. Kak cBsizaHa pe/AIMOHHAA MOJle]b JaHHLIX 1 TabIM4YHOe IpejcTaBiaenue?
6. Kakumu cBoiicTBaMH AOJKHBI 06jazaThs TaGIUIel B pensnHOHHOK Oase
JaHHBIX ?
7. Kakue 6a3nl JaHHBIX HASLIBAIOTCH PEANMOHHBIMU?
8. Yro Takoe sopmanusanusa? Kaxkossl eé mean?
9. Kak BBl NOHHMAaeTe BBIPAKEHHE «IIOJIe JOJIKHO OBITH HEAeTMMBIM» ?
IIpuBesuTe IPUMEDHL.
10. IToyemy HY)KHO cTapaThCH, 4TOGBI CTPYKTYpa Gassl JaHHEIX (cocTaB Tabmum,
KOJIMYEeCTBO M COCTAB II0JIel) He MeHSAJIACh BO BPeMs €€ HCIOJIb30BAHUA?
11. Iloyemy He HY3XHO XpaHuTh B BJl saHHBIE, KOTOpbIe MOIYT OBITH BEIYHC-
JIeHBl Yyepes3 Apyrue NaHHBIE?

o 3apaum

1. BeIimosiHuTe HOPMAJIHBAHUIO OAHOTAGIHYHON 6Ga3bl JaHHBIX 3allOBEAHUKA:

2009 | Beakn Huxaas Baaka 12
. 2009 | Bypyuayku | Bepxmas Baaka 5
| 2010 | Emornt Huxuas Banka

2010 | EHoTHI Ospar

2010 | Beakn Bepxuaa Banka 10

2. BeimosrauTe HOPMAJM3AIMIO OZHOTAOIMYHON 0ashl JaHHBIX 10 BOEHHBIM

Kopabasam:
Toa crycka Ha Boxy Hassanme Tpoext | Dxmnax
1980 ¥ namnoit 1155 220 ge.
1985 Anmvupan Tprbyn 1155 220 uge.
1987 CeBepoMOpCK 1155 220 veu.
1982 Mockpa 1164 510 geur.
1983 Bapsar 1164 510 ueu.




Pab6ora c Tabnuuei

3. BeimosHuTe HOPMAJMM3ANMIO OJHOTAOJIMYHOI 6a3bl JaHHBIX IO aBTOMOOH-

JIAM:
Tox | Haroro- Topog Mogeas | Cropocts Iena
BHTeIb

2007 |BA3 Tonwbarri 1119 165 xm/q 120000 py6.
1995 | BA3 Tonsartu 11113 130 kM/g 50000 py6.
1992 | KAMAS3 | HaGepesxubie Yennnr | 5320 90 xm/u 200000 py6.
2006 | KAMAS3 | HabGepexxuble Yennsr | 55102 | 90 xm/u 450000 py6.
2007 | BexA3 Hoauno 75600 64 xm/4g 1200000 py6.

4. BRITOJIHATE HOPMANHB3ANHUIO OAHOTAOGJIMYHON Gasbl JAHHBIX 10 YYACTHH-
KaM MY3BIKaJbHOI'0 KOHKYpCa:

Crpana @amunua | Hacrpyment | Astop npoussenenus | Mecto
Poceua HBanos @oprenssano | PaxMaHWHOB 1
Poccusn Ilerpos Deitra Jlucr 2
Tepmanusa | [Imuar Ckpunka Monapr 3
CIITA Cmur Crpunka PaxMaHMHOB 4
CIITA Bpayn T'oboii Monapr 5

§16
Pabora ¢ Tabnuuen

Hanee nna paGorel ¢ 6asaMu JAaHHBIX MBI GyZeM MCIOJIB30BATH
cBobogHO pacnpocrpansemyio CYB]] Base u3 makera OpenOffice.org.
AmnajorudHbsie IPUEMBI PaboOThl NPUMEHAIOTCHA U B NONYJAAPHONR KOM-
mepueckoit CYB]l Microsoft Access (koropas obiamaer emié 6OJIbIIH-
MH BO3MOXHOCTAMH), IIO3TOMY NPAKTHYECKUE 3aJaHUA MOYKHO BEI-
MOJHATE B J1060# M3 aTux mporpamm. B Tekcre mbl OGyjgem obGpauiars
BHUMAaHHEe Ha HEKOTOPbIE PA3JIMYUA MEMKAY HUMU.

B CVB]I OpenOffice.org Base Bca 6a3a JaHHBIX IIPEACTABISIET CO-
6oi1 ogun daiin ¢ pacmupenuem odb. B uém maxozarca:

e TabAMIBI, B KOTOPBIX XpaHATCA JaHHBIE,

° ClJOpMH — AHaJ0roBble OKHAa, C IIOMOIIBI KOTOPBIX IIOJIB30BA-
TeJIb BBOOHT B H3MEHseT JaHHEIe,;




Bas3bl paHHbIX

e 3ampocel — obpamenus K 6ase JaHHBIX, B pe3yJibTaTe KOTOPBIX
0TOMpAalOTCA HYKHbIe JaHHbIe MJIM BHITIOJHAKIOTCA KaKHe-TO Apy-
rue aeiicTBudA, HaIpUMep, U3MEHEHHe MM yAajleHue 3anucei;

® oTuérbl — mAab/IOHBEI JOKYMEHTOB, NpeJHAa3HAYEHHEIX AJIA BbI-
BOJA NAHHBIX Ha IeYaTh.

IIpocmoTp TabauIbl

Tlocite oTkpeiTHa (aiisa MosBIsSeTCA OCHOBHOE OKHO 0as3bl JaH-
HBIX (puc. 3.25).

ECqum"mm, | Drwcatse
ANCmE3088TE RACTER AN COnAHR
COMAATE NPeACTABROM. ..

Ceftyac B JieBOif uacTu BhIOpaHa BrIazka Tabauuvlt, a B IPABOR
YaCTH MBI BAAUM CIIMCOK BCeX TabiwuIl (31ech onHa Tabauna YuebHuKu).

ITocne aBOMHOrO IeJYKa Ha TaONUIle OHA OTKPBIBAETCA B OTHAEJIb-
HOM OKHe B peXuMe peJaKTHPOBaHMA AaHHBIX (puc. 3.26).

~ |Yypaxosa H.A, PYCCKHA S3bIK

Yypakosa H.A. v ap. Pycckri si3bik. Y. 1, 2, 3.
BeTerbkosa H.M., Mopeuxwi B.I ., ®oHmH A.C. |Asbyka, Y. 1, 2.
Conoseriunk M.C., Kysbmenko H.C. K TaiHaM Halwero A3siKa, Y4

Conoseiqnk M,C,, Kysbmerko H.C.

HF

Conoseriuvk M.C., Kysbmenko H.C.

Puc. 3.26




PabGora c Tabnuuein

B neBoit yacTu pacnosioskeHa 06/1aCTh BBIZIeJIEHUS, IIIeJUY0K B Heif
BBIJleJIaeT TeKYI[yo (aKTHBHYIO, pabouyio) 3ammch, KoTopas o0003HAa-
yaeTca TpeyroibHuKoM. Homep Texymei sanucu u oblee YHCIIO
3anuceil MOYKHO YBHJETh B HM)KHeH cTpoke. Tam ke HaXOAATCA KHOIMI-
KH 1A nepexopa mo sanucam (Wl «|¥ (¥ 1 xuonka .zma BCTABKHU HO-
BO# 3amucu (OHa Bcerja Ao0aBJIseTCs B KOHeI TaOJIUIlbI).

Ilouck u coprHpoBKa

IIpn HaskaTUM HA KHONKY (mm Ha kaasumm Ctrl+F) orkprisa-
eTcsA OKHO, B KOTOPOM MO’KHO 3aJaTh 00paseln W peXHMBI moucKa (uc-
KaTh BIEPEN, Ha3al, B TEeKYIIeM I10JIe UJIH BO BCeX ITOJAX U T. 1.).

CopTHpoBKa — 5TO pacCTaHOBKA 3allMCEN B OIPEAEJIEHHOM IODAJ-
ke. IIpocreiimuii cmoco6 COPTHPOBKM — II0 TEKyIIeMy croabny (B Ko-
TOPOM CTOHUT Kypcop). IIaa aToro cayskar KHOIIKKA u | 48| Ha raBHOI
naHeJM WHCTPYMEHTOB!, 3ajaiomme COOTBETCTBEHHO Aa(aBUTHBIH Hu
obpaTHBEIN andaBUTHBIN mopanox. KHomka mnoaso.nae'r IIPUMEHUTH
HECKOJIbKO YPOBHEW COPTHPOBKH, HAIIPUMED KHUTH OJHOI'0 aBTOpAa OT-
COPTHPOBATH €Ié U II0 TOAY U3AaHMUA.

Baxxso moHMMATB, YTO HPH COPTHUPOBKE QuU3UUECKOE PACNONOMNCe-
Hue 3anuceil 6 06as3e danHbix (8 Qailne Ha Oucke) He U3MeHAEMCA,
OHH TIEPECTaBJIAIOTCA B CIIMCKe TOJIBKO IIPK BHIBOJIE HA 3KPaH.

DuasTPEI

Ha ypoxax XMMHH BBl HMCIOJIB30BAJIM (DUABTPAIMIO, YTOOBI OTHe-
JIUTH OCA/IOK OT 3XHMAKOCTH. B 6azax HaHHBIX (QUILTD CIYIKUT AJS TOTO,
4TOGBEI OCTABUTEL HY KHbIE BAIIMCH U BPEMEHHO CKDBITH HEHY KHBIE.

®uneTp — 370 ycnoBue Ans ot6opa 3anucen.

Camerit mpocToif BapuaHT — 3T0 GBICTPHIA GUABTD (MAK «DHIBTD
no BeiieieHHOMY»). OH oTOMpaeT Bce 3anMCH, B KOTOPLIX 3HAUYEHHE
TEKYINero ImoJs COBHAJAeT C aKTHUBHON Aueiikoit rTabaunsl. HyxHO
choesaTh AKTHUBHOM #AYeHKy, cozep:xaiqyioo TpebyemMoe 3HadeHUe,
U IMENKHYTE Ha KHOMIKEe m Ha IIaHeJId UHCTPYMEHTOB.

IMoguepkuéM, umo npu Quavmpayuu 3anucu, He Yydo8Jemeops-
owue 3a0aHHOMY YC08UI0, He YOANAIOMCA U3 MabAUYbL, @ 6DeMEHHO

1
B pycckoit Bepcun Microsoft Access Ha aHAJIOTMYHBIX KHOIKAX HAIMCAHBI

pycckue 6ykBel A u .

i
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Ba3bil AaHHbIX

ckpuigaomes. YTobbl CHOBA IOKA3aTh BCe 3alMCH, HYKHO OTMEHHUTH
¢uapTp, Ha)XaB KHONKY (Ormenuts ¢uasTp). IIpm BKIIOYEHHOM
dunabTpe 3Ta KHONKA BbljeJsieTca cephiM (hOHOM (aKTHUBHA).

CioskHBIA GUIBTD, YCTAHABIWBAIOIINN OrpaHMUYEHUSA HA HECKOXb-
KO moJieif, MOYKHO 3aJaTh C IOMOIIBI0O KHONKH (thmm-rp o yMoJI-
uaHui). B auajsoroBoM OKHe 3aJaeTcd CJIOXKHOe yCJIOBHe, B KOTOPOM
MOKHO MCIIOJIB30BaTh Jormueckue omnepanuu «H» (AND) n «HAJIN»
(OR) (puc. 3.27).

Puc. 3.27

Knonka yaaJigeT YCTAHOBJIEHHBIH (PUIBTP M OTMEHsSeT COPTHU-
poBKy. IToMHHMTe, 4TO cHayaja BBINOJAHAeTcH omepanusa «M», a mo-
ToMm — omnepauus « AJIW».

PunapTphl CAy:KaAT AJs OblcTpOoro orbopa 3ammceil IO HPOCTBHIM
yvenoBuam. C kakmoit Ttabnumeil MOKeT XPaHUTHBCHA TOJIBKO OJIUH
¢unprp. Eciau HYKHO HOCTOAHHO HMCIOJIB30BATH HECKOJIHBKO PasHBIX
puabTpoB MM Gojiee CIOMKHBIE YCJIOBUA 0TOOpa, NIPUMEHAIOT 3anpo-
Cbl, ¢ KOTOPLIMHU MBI ITIO3HAKOMUMCA Jajee.

Bonpocb! u 3anaHua

1. Kakue o6bexThl XxpaHaTes B daitie 6aspr ganasix OpenOffice.org Base?

2. Kak BBl JyMaeTe, KakKue JOCTOMHCTBA ¥ HEJOCTATKHM HMMeeT HJesd XpaHe-
HHUA Beex 06bexToB B]l B ogHoMm daitne? Orser ofocHyiiTe.

3. ITouemy CYB]I (8B oriuume or TabJMYHBIX IPOIECCOPOB) He paspeliaer
BCTABJIATH HOBYIO 3allHCh B CepeAnHYy Tabaumsl?

4. Yro Takoe copTupoBKa?

5. MaMeHseTCH JIU IPH COPTHPOBKE PACIOJIOMKEHHe 3anucel B (aiine?

6. Yro TaKoe MHOrOYDOBHEBas COPTHPOBKa?

7. 9ro Takoe puasTp?

8. Kakme papmaHTHI ycraHoBKHM (uasrpoB ects B CYB]] OpenOffice.org
Base?

9, MokHO aM XpaHUTHL B 0asze NAHHBIX HECKOJBKO Pa3HBIX (UJIBTPOB AJIA
oaHO#I Tabmunb?




Pabora c Tabnuuein

3apaum o

1. O6psicHUTE, €CTH JIM PABHHIA MEKAY CAeAYIOMHUMH punbTpamMu?
a) lIpenMer="MaTemaTuxka' AND Knacc=2 OR Tom wu3pmamma>2009
0) pemmer="MaTemaTuxka' OR Knacc=2 AND Tom wu3maHua>2009
B) llpenmer="'MaTemaTrmka' OR I'om wu3pmaumuma>2009 AND Kinacc=2
r) llpeoMer='MaTemaTmka' AND I'on wusmarma>2009 OR Knacc=2

Ecte v cpesu 9TUX (QHUILTPOB ABa TAKHX, KOTOPhLIe OTOMPAIOT OJHH H Te
e samucu?

2. Nana tabauna ¢ pe3yabTaTaM@d TECTHPOBAHHUSA IO Pa3JIMYHBIM IpeaMe-

TaM:
Damunua | Hoa M::c;n:a— wa Xumus g:m’; Buosorus |
Comos M 75 65 70 90 58
Kporos M 83 75 59 87 60
Benoukuna | K 55 92 64 65 86
OxyHeB M 75 68 72 70 56
Cynaxora i 68 70 56 58 60
Ilyxuaa x 76 58 78 80 85

Croabko 3anuceil 6yzer oTo6pasHo ¢ HOMOINbI0 (QHABTPA?

a) Mon = 'x' AND Xumma > Buosjorus

6) lon = 'x' OR Xmuma > Buonorus

B) llon = 'M' AND MaremaTuka > MHbopMmaTuKa

r) on = 'M' OR MaremaTuxka > MHbopMmaTuka

A) Nonm = "x' AND Pycckuit szeik > 70 OR MubopmaTmxa > 80

e) Mon = 'x' OR Pycckuit saszmx > 70 AND Mudopmaruxka > 80

k) Ion = 'M' AND MudopmaTuxa > 80 OR Pycckuit aAz3mk > 60

3) Non = 'm' OR Vudpopmarmra > 80 AND Pycckuit Asmk > 60

3. Kakoit mo cuéry Gyaer sanuch ¢ hamunmneit Beroukuna, ecjim 0OTCOPTHPO-
BaTh Ta0AUIY M3 NPeABLIAYINero 3afaHus [0 MOJII0:

a) Pamuausa (no andasury);

6) Mamemamura (1o yGbiBaHHIO);

B) Pyccruil Asvik (1o yOBRIBAHHIO);

r) Xumus (1o BO3pacTaHUIo);

n) Hugopmamura (o Bo3pacTasuio);
e) Buoaozua (mo yowsiBanuio)?




3 Basbl gaHHbIX

§17
Co3paHue oaHoTabnuyHon 6a3bl AaHHbIX

PabGoraTe ¢ roroBoit 6Gasoi NAaHHBIX BBl y3Ke HAy4YWUJIHChH, Telepb
safiMéMcs co3gaHueM HOBOU 6asbl «c Hyasi». Iloctpoum omHOTAGIMY-
HyI0 6a3y maHHbIX DPymoboJ, B KOTOPYIO 3aMHUINEM KOJHUIecTBO moben,
HAYBHUX W TOPayKeHWH HECKOJBKUX (yTOONBHBIX KOMAaHJ 3a IIOCJeJ-
HUH Ce30H, a TaAKIKe CpenHion s3apmiary ¢yréoaucros (puc. 3.28).

D =OoNINW AN~ W

Puc. 3.28

Banycrum naxker OpenOffice.org u BeiOepeM cosjaHue HOBOM 0asnl
gauHbIX. Macrep (IpOrpaMMHBIA MOAYJIb, KOTOPHINA o0JerdaeT BBIIIOJ-
HeHWe CTaHJAapPTHBLIX JAelcTBUi) npeaaaraetT Ha BeIOOD TPH BapHaHTa:

® €03/aTh HOBYIO 0a3y JaHHBIX;
® OTKPBITH CYIIECTBYIOIIVIO 0a3y;

* NOAKJIOYMTHCA K CyINecTByiolieil 0Oase, Hampumep, K BJl
Microsoft Access, MySQL uaum K ajpecHOil KHUTre IOYTOBOM

IIPOrPaMMEI.
Bri6epem nmepBelit nyHKT. Ilocie aToro npeaJjaraerca 3apezucmpu-
posampe 6a3y NAaHHBIX — B OTOM CJydae BBl CMOXKeTe HMCIOJIb30BaTh

NaHHBIe U3 Heé B Apyrux nporpammax OpenOffice.org.

B HOBoO# 6ase emé HeT HE ofHO#M Tabauusl. Cos3gars HOBYIO Tabau-
Iy MOKHO JBYM#A crocofamMu, KOTOpbIe epedrcIeHsl B obsactu 3ana-
uu (puc. 3.29).

¥ Cosaare Tabnvuy B pexame amsaina. ..
& vicnonssoBaTe MacTep ANA cozaaHHA TaBMMUEL. ..

Puc. 3.29




Cospanue ogHoTabNM4YHOM 0a3bl AaHHbIX

Pe:xxum nusaitma mHaue HaseiBaercs KoHerpykTop, aTO o3Haudaer,
4TO BCIO paboTy MPHUXOAUTCSH BBIMOJJHATH BpyuHYIo. MacTep nmossoaser
6BICTPO MOCTPONTH TAGJMILY HA OCHOBE OJHOT'O U3 MOTOBBIX MIAGJOHOB.

Bruibupaem pesxum ausaiina. [IoABiseTcs OKHO, T/ie HY;KHO B Iep-
BOM cTOJIOIle BBECTH Ha3BaHWUs BceX MoOJieil HOBO# TabaMIBI, a BO BTO-
poM — BeIOpaTh MX THI U3 BeIDajaioniero cmucka (puc. 3.30). 3xecs
HCIIOJb30BaHbl TPH DA3JIUYHBIX THIA AAHHBIX:

¢ Texer [VARCHAR] — TexcroBasi CTPOKa;
¢ Ilexoe [INTEGER] — uesnoe uucmuo;

¢ Jecarnunoe [DECIMAL] — necATHYHOE YHCJIO, KOTOPOE Xpa-
HUTCA C 3aJaHHBIM YHCJIOM 3HAKOB B APOOHOH 4acTH M IpHMe-
HAETCA AJA paboThI ¢ JeHeKHBIMU CYMMAaMH.

Puc. 3.30

Cpenu apyrux (popMaTOB OTMETHUM CJEAYIOIIHe:

* Bemecrsennoe [REAL] — semecrsenHoe 9ucyao (MOKET UMETh
ApoOHYIO YacTh);

¢ Ilamarka [LONGVARCHAR] — rexcT Goabmioro pasmepa;

* Kapruanxa [LONGVARBINARY] — zaBouuHBle AaHHBIE GOJb-
IOT'0 pasMepa;

¢ Jlormueckoe [BOOLEAN] — JIOTHYECKO€e 3Ha4YeHHe
(«ma» / «HET»);

e Jlara [DATE];

* Bpemsa [TIME];

e Jlara/Bpemsa [TIMESTAMP].

§17




Ba3sbl AaHHbIX

Ilone Komanda — aT0 nepBUYHBIA KJ04. YT0OBI cjenaTh moJe
KJII0YEeBBIM, HY3KHO IMEJKHYTH IPaBOil KHONKOM MBIIIHA B 00/1aCTH BBI-
nmeseHusi (caeBa OT HasBaHUSA 10JisA) U BeIOpaTek NyHKT IlepBHuHbIH
KJII0Y B KOHTEKCTHOM MeHI0. Eciau BBIIEJUTh HECKOJBKO IoJeit
(ménkas B obracTy BeIZEJeHUA NpH Ha)kaToil kiasmime Ctrl), moxxaO
TAKHM ’Ke crocof0oM CO3ZaTh COCMABHOU KANY TabIHUIbI, COCTOAIHN
U3 BCEX BBIAEJIECHHBIX IIOJIEil.

B mHumkHe# uacTH okHa KOHCTPYKTOpAa HACTPAWBAKIOTCHA CBOMCTBA
BBIZEJIEHHOTO II0JIA, HAllpUMep:

¢ MaKCHMAaJIBLHBIA paszmep JJIA TEKCTA;

® KOJHYECTBO 3HAKOB B JPOOHON WacTH AJa JeCATHYHOI'0 YMCHIa;

e 3HAUCHME 10 yMOJYaHUIO (KOTOpOe aBTOMAaTHYECKHU BIMCHIBAET-

csl B IIOJIe IIPY CO3LAHWXA HOBOU 3aIlMCH).

Ecniu B Tabiuime B KadecTBe MEPBHYHOIO KJIOYA MCHOJIb3yeTcs
moJie-CYETYMK (ero 3HAUEHUWE YBeJIMUYUBAETCA Ha eJUHUIY Ipu Aobasie-
HUM HOBOH 3ammcH), JUIsS Hero Hy)XHO YCTAHOBUTH CBOMCTBO ABTO3HA-
yenune pasubiM Jla. Taxkoe mose 6yzeTr 3amoJHATHCA ABTOMATAYECKH.

Mo:xHO moTpefoBaTh, YTOOBI 3HAUEHHWE KAKOro-TO IIoJsA 00s3a-
TeJTbHO OBLIO 3afaHO AJA KaKAo# Ao0aBiIAeMOi 3amMcH (BCIIOMHUTE
obs3aTenbHBIE IOJIA OPH perucrpanuu Ha Beb-catitax). [las aroro
HY>XHO yCTaHOBUTHL 3Hadenue Jla cBoiictBa O6sa3arensHoe.

dopmaT BHIBOAA 3HAYEHUSA Ha SKpaH (HampuMmep, YUCJIO 3HAKOB
B ZpobHOIT UacTH, BhIPABHUBAHNE, BhIIeJeHHe OTPUIATeIbHBIX 3HAYe-
HAH KpAacHBIM IBETOM H T. II.) 3aJaéTcA C IOMOINLI0 KHOIKH |..
B HUKHeH yacTH okHa KoHcTpyKTOpa. '

Ilns cosmaHMA WHAEKCA HYKHO B oKHe KOHCTDYKTOpa MIENKHYTH
Ha kHONKe (|| Ha mamenu wHCcTpy™MeHTOB. IlOABUTCA OKHO, B KOTOPOM
MOXKHO CO3/[aBATh, VAAJAThL U M3MEHATH HMHAeKcbl. MHIexc mo mep-
BAUYHOMY KJIOUY cosjaercs aBromatudecKu. Jliobo# MHIEKC MOMHO
coesaTh VHAKAIbHBIM, B aToM ciaydae CYB]I He JONYCTUT MOBTOPEHUSA
3HAUEHHUH WHJAEKCA.

Ilpu saxpeiTum oxHa KoHcTpyKTOpa Oy[eT NpeAJoXKeHO coxXpa-
HUATH TAOJIUIYy ¥ BBECTH ee HA3BaHWE, 3aTeM HoBad Tabiuna MOABJIA-
erca B cnucke Tabmaun. [ia paborTel ¢ TabaunaMu B OKHe 0asbl AaH-
HBIX CIY7KAT KHOINKK BepXHeH NMaHeld MHCTPYMEHTOB:

— OTKPBITH TAOJHUILY B pe’KUMe peJaKTHPOBaHUA JaHHBIX;
nepeiiTi B pesxum nusaitaa (B okHOo KoHeTpyKkTOopa);

— yAaauTh Tabiuiny;

@] & @] @]
I

— IIeperuMeHOBaTh Taﬁﬂauy.




3anpochbl

OTH ’Ke ONepanuy MOYKHO BBIINOJHUTH C IOMOIILI KOHTEKCTHOT'O
MeHIO, INENKHYB HA MMeHH TabJuIbl OPaBOM KHONKOH Mplmu. s
Bxona B KoHCTPYKTOD HYXHO BeIOpaTs KoMaHay H3mMeHHTSH.

Bonpocbl u 3apaHus

1. Yro Tarkoe macrep?
2. Yro sHAYUT 3aperucTpuposaTh 6asy AaHHBIX?
3. Kakne cmocobbl cosmanma Tabnaun Bel 3uaere? Uem oHM pasaudaTcs?
IIpuBeguTE IPHMEDHI.
4. 3aueM KayKJOMYy TIOJIO TAOJMIBI IPHUCBANBAGTCA HEKOTODLIN THUI JAHHBIX?
5. Kaxue Tunse! ganssx noggepsxkusaer OpenOffice.org Base?
6. B yuem ocobennocTs 3navenuit Tuna DECIMAL? BaueM oHH HCIIONB3YIOTCH?
7. Kak caenars nosie nepeuusbiM Kaodom? Kak maMeEUTh K109 Tabaumer?
8. Kak usMeHHTE cBOlicTBa mossa?
9. Yro obozrauaior cBoiictea ABTroszanoaaenue u O6szarensnoe?
10. Kak usmeHUTEL (DOPMAT BBIBOJA 3HAYEHUN moyua?
11. Bayem mosxer MOHAZOOUTHCA cozzaBaTh HOBBIA HHAexkc? Kak arto cue-
naTh?
12. Kakoii mHfeKC B TAGIUIe CTPOUTCA aBTOMATHYECKH?
13. Kak mepeiiTu B pesKUM Au3aiiHA ¢ TOMOIIBI0 KOHTEKCTHOIO MeHI0?

3apaua

Cospnaitre HOByI0 6a3y HaHHBIX @ymoo.l U COXpPaHUTe eé B cBOei mamke.

BrinosHATE caeAyIOLINe 3ajaHuA:

a) moctpoiiTe TabIMIy, KOTOPas pACCMOTPEHA B TeKcTe naparpada;

6) ompenenure NpaBMJBHBIA THI TOJel, caenaiite mone Komanda mep-
BUYHBIM KJIOYOM;

B) 3amoJIHUTe TabJHIy HaHHBIMM (HAIpUMep, MOYKHO MCIOJb30BATH NAH-
HBIe puc. 3.28);

I) OTCOPTHPYHTE 3anMCH Mo yObIBAHHIO KoJHYecTBa nobes;

1) mpuMeHHTe (DUIBLTP, KOTOPHIM OTOHpPAeT TOJLKO KOMAHbI, MMEIOIHe
Gonee 10 mobex u mense 5 nmopaskeHmii.

§18
3anpocsi

Has nonbsoBarens 060 MWHPOPMAIMOHHON CHCTEMBI B IEPBYIO
ouyepelb BAYKHO, 4TOOBI OH CMOT BeIOpaTh M3 6a3bl JAHHBIX TY WHOOP-
Manuio, KOTOpas eMy B JaHHBII MOMEHT HyskHA. J[las aroro
HCIOJIL3YIOTCA 3aIpPOCHL.
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Ba3sabl paHHbIX

3anpoc — aTto obpawenne k CYB[l ana ot6opa 3anucen unu BbiNONHEHWUA
OpYyrux onepauui ¢ AaHHLIMK.

Kak BBl yke sHaere, B GosbmmuHCTBe coBpeMeHHBIX CYBI nnsa
yIpaBJieHus JaHHBIMHA (T. €. JJIf COCTABJIEHUSA 3aIIPOCOB) MCIOIb3yeTCH
s3Ik SQL (aurn. Structured Query Language — A3BIK CTPYKTYPHBIX
3anpocos). MiayueHue aTOro A3bIKA BBIXOJUT 34 PAMKM IIKOJBHOIO Kyp-
ca, MO3TOMY MBI OyJieM HCIIOJB30BATH B OCHOBHOM BH3yasbHBIE Cpe-
JcTBa cocraBieHus sampocos mporpammel OpenOffice.org Base. B To
JKe BpeMs Bbl CMOJKeTe II0CMOTPEeTh, KaK BBINIANUT COCTABJIEHHBIH
BaMu 3anpoc Ha sasbike SQL.

KoucTpykTOp 3anmpocos

IIpopomxum paGoty ¢ 6a3oit gaHHBIX PYmO0J, KOTOPYIO MBI HEaB-
HO coszanu. llepeilizém B oxHe 0asbl AAHHBIX HA BKJIAAKY 3ampochkl U
BeIOepem B oOsacTu 3agaum BapuaHT Co3gaTh 3ampoc B peskHMe aU3ai-
ga. Iloseurca oxuo KoHeTpykTOpa, IporpamMmma HPeIIOMKUT H00aBHUTH
B pabouyio obyacTs TabIUIy, U3 KOTOPO# OyAYyT BRIOGUPATHCA AaHHBIE.

HaszBauusa moJeil, KOTOpble HY’KHO BKJIOYHTH B 3alpoc, MOXKHO
nepeTacKMBATh MBIIIBIO B IMyCThIe CTOJOIBI GJaHKAa, PacroJIOKEeHHOTO
B HUJKHEN yacTH okHa (puc. 3.31).

Pue. 3.31




3anpochki

B mamem caydae B 3ampoc mobasiieHbl nons Homawnda, IToGedwt
u 3apnaama.

Yro6el yBHAETH DPE3YJALTATHI 3alpPOCa, HYKHO HAMKATh KJABUIIY
F5 nnm meénxkeyTs Ha KHOHR& Ha NaHeJW MHCTPYMEHTOB. Peayib-
TAT BBINIOJHEHUA 3ampoca — 3T0 Tabinuila, KOTOpas He XPAHUTCH B ma-
MATH, & CTPOUTCA B MOMEHT BBINIOJIHEHHA 3ampoca. OgHaAKO OHA Ha-
NpAMYIO CBA3aHA C JAaHHBIMH: €CJIM Bbl HBMEHHTE YTO-TO B Pe3yJbTa-
Tax sampoca, 3TH M3MeHeHuUs OyayT BHeceHB! B 6asy maHHBIX. Taxkue
H3MEHEeHHs paspelleHbl TOJBKO TOrZa, KOTJa B 3alpoce ecThb
NEePBUYHBIN KJIIOY TAOJHIIBI.

3anpoc, KOTOPHI MBI IOCTPOMJIM, IPOTPDAMMA [ePEeBOUT HA A3BIK
SQL u ornpasasier CYB]] aia BeimonHeHusa. YTobwl yBuIeTs SQL-3a-
Ipoc, HYXXHO HIEJKHYTh HA KHOIKEe (IOBTOPHBIN IIIEJYOK BO3BpAa-
maeTt obpaTHO B pexkxuM Koncerpykropa). B manHOM ciiyyae MBI YBH-
AVMM TaKOH s3ampoc:

SELECT "Komanpa", "lo6emnum", "3apnnara" FROM "doyr6osa"

B anrimiickoM #A3bIKe CcJ0BO Select oaHauaer «BHIGpPATHY,
a from — «us». Takum ob6pasom, 3/eCh BHEIOMPAIOTCA TPH NOJSA M3
rabaunel Pymobon. B pexume SQL sanpoc MOMKHO pefaKTHPOBATH
BPYYHYIO, €CJIM BEl 3HaeTe A3bIK SQL.

Ilepeiiném o6paTHo B KOHCTPYKTOD M clenaeM Tak, YTOOBI COHCOK
KoMaHJ OBLT OTCOPTHPOBAH IO yOBIBaHWIO umcia mobex. s aroro B
cronbue ITo6edb. Hy»HO ycTaHOBUTH mapamerp CopTHpoOBKa paBHBIM
no y6piBaHMIO (BBIOpaTh M3 BHINAAaloNIero cnucka). Temeps MOMXHO
3aHOBO BBINOJIHUTE 3aIIpoc, HaxkaB F'5, U mocMoTpeTh Ha peayJibTar.

Ecian sakpeiTe okHO KoHcTpyKTOpa, mporpaMma IpPeajiodHUT CO-
XPaHHThL 3alpOC H BBECTH ero mms. Ilociie aToro 3ampoc HMOSBUTCS B
CIIMCKEe 3alpOCOB B OCHOBHOM OKHe 0asbl ZaHHBIX. I[BOiiHOI mIes4oK
Ha MMEHH 3alpoca OTKPBLIBAET OKHO C pe3dyabTaTaMu. Hakas npasyio
KHONKY MBIIIN HA 3arojJIoBKe cToJ0Ia TAOJMHIBI B 3TOM OKHE, MOYKHO
HacCTPOHUTE (hopMaT cToNbIA (TUIl JaHHBIX, BEIDABHUBAHME),

Yrober mepeiiTi B KOHCTPYKTOpP, HYKHO BBIEJIWTL Ha3BaHHe 3a-
mpoca M IEJTKHYTh HA KHOIIKEe na TaHeJH WHCTPYMEHTOB WJIH BbI-
OpaTe nyHKT U3MEHHUTHh U3 KOHTEKCTHOT'O MEHIO.

Kpurepun or6opa

Tenepsr oTGepéM TOJNBKO Te KOMAaHABI, KOTODbLIe ofiepykanu boJee
10 moGexn. Hua aroro B cronbue IToGedvt 3ajaguM KpuTepuit orbopa
>10 (crpoxa Kpurepuii) u nposepum sampoc.
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IlobaBuM BTOpOE ycaoBHe oT6opa B TOM ke crpoke Kpurepmii: s
nosnsi 3apnaama ycrasosum Kpurepuit >15000. Teneps CYB]I or6e-
PET TOJLKO Te BalMCH, AJsi KOTOPHIX OXHOBPEMEHHO BhIMOJIHSIOTCH
oba KpuTepHsd, T. €. YCJOBHS B OZHON CTPOKe 00BLeAWHAITCA C IO-
MOIIBIO Jiormuyeckoi onepanuu «HU» (AND).

Ilepeitném B pexxum SQL, Hainém B ycaosum cioso AND u same-
auM ero Ha OR («UJIW»). Bepuysmuch B KoHCTPpYKTOP, 0OHADYXKUM,
yTo ycaoeue >15 000 «mepeexasio» Ha OJHY CTPOUKY HuuKe (y aToi
CTPOUYKHM 3arosioBox mam). CHOBa BBINOJIHUM 3anpoc u ydegmmcd, 4TO
Teleps OTOMPAIOTCA KOMAaHbI, AJS KOTOPBIX BBINOJHAETCH XOTA Obl
OXHO M3 ABYX ycuaoBui. Takum ob6pasoM, yCIOBHA, 3allMCAHHBIE B OX-
HOHl CTpOKe, 00BeIUHAIOTCS C moMoImbio onepanuu «W», a ycinosus
B Pa3HBIX CTPOKAX — C MOMOIIbI0 onepanuu « UJIH».

i TEeKCTOBBIX MAHHBIX MOYKHO YKasbiBaTh He TOJIBKO TOYHOE
3HaYeHWe, HO U mabyoH (BCIIOMHUTE, KaK CTPOATCA Macku MMEH (daii-
o). Hanpumep, ecnu B Kpurepuii or6opa aus noua Komanda BeBecTr

LIKE 'K*'

TO OyAyT OTOGPaHBI TONBKO Te KOMAaHJbl, HA3BaAHHE KOTOPBIX Ha4YWHA-
erca ¢ 6ykBel «K». 3xecsh cioBo LIKE (u3 sseika SQL) obozHauaer
«TaKOM, KaK...», «IIOX0KHIH Ha...», 4 3BE3/[0UKa — JI1000e KOJUIECTBO
JMI00BIX CAMBOJIOB. KpoMe 3BE3JOYKH MOMKHO HMCIOJIbL30BATh 3HAK BO-
npoca, 0603HAYAIONIAHN OAUH JT1060# CHUMBOJI.

O6paruTe BHMMaHHe, uYTO B O/slaHKe 3ampoca ecThb cTpoka Buju-
MBI, Tle B Ka)/JOM CTOJOIe pacmosiodkeH (hJIakoK (BBIKJIIOUYATEJNH).
OH oTKJII0YaeTcs TOra, KOrja AJdA JaHHOTO IOoJSA HY:KHO 3aJaTh ycJo-
BHe 0T6Opa MJIM COPTHPOBKY, & BRIBOJUTH €r0 HA 9KPaH HE HYXKHO.

3anpocsI ¢ napaMeTpaMu

CoagasiuM 3anpoc, OTOMpAaloINUWili KOMAaHIbl, B KOTOPBIX 3aprjara
GoJibIlle 3afaHHOM, cKakeM, Gosbine 15 000 pybmeir. [lnsa sToro B Kpu-
Tepwmii or6opa Auia moaa 3apnaama Hy»Ho fo6aBuTh ycaosue >15 000.

Eciu MBI 3aXOTHM HM3MEHHTHL 9TO 3HAYeHHe, HYXHO OygeT uame-
HUTHL 3ampoc. Yalme Bcero moJb3oBaTeslb He UMeeT IpaBa M3MEHATH
3aIpockl (3TO JesaeT TOJILKO aAMUHHACTPATOp 0askl JAHHLIX), IOATOMY
BOBHHKAET NpobjeMa: KakK JaTh IIOJB30BATENI0 BO3MOMHOCTH MEHATH
3HAYeHWe B 3ampoce, He MeHsAs caM 3anpoc? YToObl peminTh 3Ty 3aja-
4y, IPUMEHSAIOT 3aNPOCHI ¢ MapaMeTPaMH.

napaMBprl — 3T0 JaHHble, KOTOopble nonb3oBarenb BBOOUT
npw BbINOAHEHWK 3anpoca.




3anpochbl

B xomcTpyKTOpE 3ampoca mapaMeTrp 3aJaéTcd ¢ IOMOIIBIO JBOETO-
YU, 38 KOTOPBIM CJEIyeT MM 3a1poca, HalpuMep:

>=:MMHMMaNbHaA 3apnjaTa.

Jas coefMHeHMA ABYX CJIOB HMCIOJIb3yeTCA 3HAK IOAYEPKHBaHUIA,
noromy uro B OpenOffice.org Base mmsa nmapaMerpa He MOKET BKJIIO-
yaTh npobensr!.

Korza BeImonHAETCA 3aIpoc, HA dKPaHe MOABJIAETCA OKHO, B KOTO-
POM I[OJIb30BATeNb [OJIXKE€H BBECTH 3HAYEHUA BCEX IapaMeTpOB
(puc. 3.32).

Beoj napametpa

Puc. 3.32

!
|
[.

Berauciasemsie mons

B Teopernueckoil 4acTu 3TOH TE€MbI MBI I'OBOPHJIM O TOM, 4TO B 6a-
3¢ NaHHBIX He HYKHO XDaHHWTh 3HAYEHHUA, KOTOPbIE MOXXHO BBIYHC-
JIATH MO APYTMM HM3BECTHBIM JaHHBIM. Hanmpumep, HalféM KoaudecT-
BO OYKOB, KOTOpHIe Habpasa Ka)jas KOMaH/Ja B YeMIIMOHATE, VIUTHI-
Bas, 4TO 3a nobeny HAUUCIAETCA 3 OUKA, 4 38 HUYBK — OJHO OYKO.

B 6iramke 3ampoca meperamuM noJie 3apnaama 3a ero 3aroJIOBOK
BIIpaBO, ocBoboxuB 3 cronbua. B mepeeie gBa mycreix crosabua moba-
BuM nona Huuvu m ITopaxcenus, a B TPeTbeM BMECTO WMEHH IIOJA
BBeZleM HYKHYI0O HaM (GopMyay

Huubpu+3*[obenu

B crpoke IlceBmoHMM MOKHO BBECTH OCMBICJIEHHBIH 3aroJIOBOK
aToro cronbma — Ouxu, KOTOPBIA W OGyAeT MOABIATLCA B Tabauie
C pe3yJIbTATAMM 3ampoca.

C HOBBIM CTONOIOM (BBEIYMCISIEMBIM IOJE€M) MOJKHO MAeJIaTh BCE,
YTO U C OOBIYHBIMHU CTOJOIAMH, COOTBETCTBYIONIMMY PEAJIbHBIM MOJIAM

B Microsoft Access aToro orpaEm4YeHusi HET, TAM HM#A HapaMeTpa 3aKJIiO-
uyaeTcA B KBaJpaTHBIE CKOOKH.

157




Ba3bl paHHbIX

TabJIUIBI, — COPTMPOBATH, yCTAHABJIMBATH ycjoBusa orbopal. Hampu-
Mep, MOKHO BbIOpDaTh COPTHPOBKY IO yOBIBAHMIO, YTOOBI B HayaJe
TabJIUIIBI OKA3AJHCH KOMAHIbI C CAMBIM BEICOKMM Pe3yJIbTaTOM.

JIpyrue THIBI 3aIIPOCOB

Mgbl paccMOTpeJid TOJABKO OAWH BHJ 3aIpOCOB — 3alpochkl Ha
BeIOOPKY maHHBIX. OpHako AseIK SQL moaaepkuBaeT W Apyrue Ko-
MaHABLI, ¢ IOMOIILI0 KOTODPBIX MOKHO NHOJHOCTHIO YyHpaBIATE 6azoit
JAHHBIX: CO3/1aBaTh U YAAJATH TAOJHIBl; K00ABIATH, U3MEHATH U yia-
JATH 3aIIUCH U T. J.

Yrobsl MCHOAB30BATH 3TU Bo3dMokHOCTH, B OpenOffice.org Base
HyHO BbIOpaTh myHKT CepBumc — SQL B Menio. Kpome Toro, Moxso
TaKyKe COCTABUThL 3alpoc Ha BHIOOPKY HYXKHBIX 3anuceit B Kow-
cmpykmope, 3aTeM NepelTH B peskuM npocMmorpa SQL-3ampoca (kHOI-
xa|i]), BpyYHYI0 M3MEHHUTh 3ampOC HY»KHbBIM 06pasoM (Hampumep, U3
3ampoca Ha BBIOCOPKY cAesiaTh 3alpoc HA yAaleHWe) W IEIKHYThH Ha
KHOIIKE (Bnmo.mm'rs romangy SQL).

Bonpocb! U 3apaHnA

1. Yro Takoe 3anpoc? 3aueM MCIIOJIB3YIOTCH 3aIPOCHI?

2. Ha kakom sasbIKe cocrasaaiores sanpocsl kK CYBJI?

3. Mo3KHO JI¥ CTPOMUTEL ¥ M3MEHATH 3ampoc, He ucrnoabays Korcrpyxrop?

4. O6pacauTe, sauem Hy:kHBI crpoku Ilcesmommm, Coprupoka um Kpure-
puii B OnaHKe 3ampoca.

5. Kak BBl AymaeTe, OorpaHMYMBAaeT JU CTPYKTypa OiaHka (ojHa CTpOKa
KpuTepHii ¥ HECKOJHKO CTPOK HJIH) BO3MOMKHOCTL CO3JAHUA CIIOMHBIX
sanpocos? Orser ofocHyiiTe (BCIOMHHTE MaTepHas IO MaTeMATHYECKOM
JIOTHKE).

6. Kax yBHeTh pe3yabTaThl BBIIOJHEHUA 3ampoca?

7. Kax M3MeHHUTH CyIIeCTBYIOIHUiil 3ampoc?

8. Kaxk BBl aymaeTe, KaxoB OyzeT pe3ynbTaT BBINOJHEHWUA CHEAYIOIIET0
SQL-zampoca?

SELECT "Komanma" FROM "dyrHSon" WHERE "loBGemm" > 10

IIpoBepbTe Bam oTBeT ¢ momombio nporpamMmel OpenOffice.org Base.
9. 3aueM HYKHBI 3aIIPOCHI C TAPAMETPaMMH?
10. Yro rakoe Beraucagemoe nose? Kak ero mocrpouts B Koncrpykrope?
11. Kakue omepanuy KpoMe BBIOODKH [HaHHBIX MOMKHO BBINIOJHHTE C IIO-
momeio SQL-zanpocor?

B OpenOffice.org Base uncia B ycJOBHAX 0TOOpa 1A BHIYMCIAEMOTO IIOJIA
HYJKHO CTaBHTh B anmoctpodsi: >'10".




Dopmbi

3apaumn

1. Orkpoiite 6a3y ganubIix Pymobon, coznanuyio panee. Iloctpoiite ciepyio-
e 3ampockl ¥ HACTPOHTe (JOPMAT BHIBOJA JaHHBIX:

a) sampoc ¢ mmeHeM 3anpoc85, koTopeiil oT6upaeT Beo WHMPOPMAIUIO O
KOMaHAaxX, uMemux 6onee 8 nobex m MeHbIIe 5 mopaskeHuil; KomaH-
ABI TOJIKHBI OBITH paccTaBiieHbl 0 YOLIBAHUIO UKcaa mobes;

0) sanmpoc ¢ mmeHem 3anpoc3apniama, KOTODBIH or6HpaeT KOMAaHBI,
rje sapiiaTa MIPDOKOB He MeHBIIEe CYyMMBI, BBEISHHOH IOJb30BaTE-
JieM; KOMaHABI JOJKHBI OBITH PACCTABJICHBI 0 YOLIBAHUIO 3aPILIATHI;

B) 3ampoc ¢ uMeHeM 3anpocOuku, B KOTOPOM JIJI KAaXKA0iW KOMAHIEI BhI-
YHUCJIAETCHA KOJHUYecTBO HaOpaHHBIX OUYKOB (3a moGexy — 3 ouka, 3a
HUYBI0 — 1 OYKO0); KOMaHABI AO/KHE!I OBITH pPaccTaB/eHBI MO yObIBa-
HUIO KOJIMYecTBa HAGPAHHBIX OYKOB.

ITocmoTpHTe, KaK TH 3AIPOCHI 3aNMCHLIBAIOTCH Ha A3bike SQL.

2. TlposepsTe, KaKHUe JaHHBIE oTOUpaeT Takoit SQL-sampoc:

SELECT * FROM "doyr6oma"

ITocmorpuTe, Kak on BeIrasauT B 6iranxe Komcrpykropa. Chenaiite BhI-

BOJIEI.

3. Ilocrpoiite 3ampoc, oT6uparmuii JaHHLIe 0 BCEX KOMAHIAAX, B HA3BAHUH
KOTODPBIX ecTh OykBa «a» (BoaMoOsKHO, B cepenune). [TocMoTpuTe, Kak OH
s3amumiercs Ha s3bike SQL.

4. ITocTpoiite 3anpoc, oTOHpAOIKUil AaHHBIE O BCEX KOMAHAAX, B HA3BAHWUU

KOTOPBIX TpeTha OykBa — <«a». [locMOTpHTe, KaK OH 3aMUINETCH HA A3BI-
ke SQL.

§19
dopmbi

IlonssoBarenn MHOOPMALMOHHBIX CHCTEM AJAA paboTel ¢ 6asoii
JaHHBIX HCIOJB3YIOT IPHUKJIALHLIE OIPOTPAMMBI, KOTOPBIE /s BBIIIOJI-
HeHHU#A JIOOBIX onepanuii ¢ ganubiMu obpamaitorcs k CYBII. Hexoro-
pele nmporpammbl, B ToMm umciae OpenOffice.org Base m Microsoft
Access, MOryT BBINONHATH PyHKuun xak CYBJl, Tak ¥ NpUKIagHON
nporpaMMbl. B HUX MOXKHO IOCTPOUTH MHTepdeHc AJs MoaAb30BaTeN,
NIPefOCTAaBUB €My BO3MOXKXHOCTH BBOJA, NU3BMEHEHHS W yAaJeHUd 3alu-
ceil ¢ MOMOIIBIO AUAJIOTOBBIX OKOH, KOTOPbIe HA3BIBAIOTCSA (hOPMAMM.

§19
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dopma coszaérca Ha OocHOBe Tabiuibl Wiy 3anpoca. Kak um Bce
00BeKTEI 0as3bl JaHHBLIX, (POPMY MOKHO CTPOUTH BPYYHYIO (B peiumMe
AM3aMHAa) WM C IIOMOIIbI0 MacTepa. Ha aToT pas Mbl OyaeM HMCIOJIB30-
BaTh BTOpPOi Metroj. IlepeiiguTe Ha BKIaaky ®opmsl u Beibepure (B 06-
nactu 3apaum) Bapuant Henmoas3oBaTs MacTep Nid co3ganue hopmMel.

B mepBoM OKHe MacTepa HY’XHO BBIOpaTh MCTOYHHK MAHHBIX —
rabauny uiau 3anpoc (puc. 3.33).

3. Aobatie nona cySidopHs:

4. Nonyarre obvegiwereen
nans

Puc. 3.33

KHOIKM €O CTpeJIKaMH IO3BOJIAIOT AOOaBHUTH IoJA HA (GOPMYy HIH
OoTMeHUTH BbIGOp. KHOMKA ¢ OZHOM CTPeNKO#l nepeMeInaeT TOJbKO BbI-
JleJIeHHBIE IIOJIA, a KHOIKA CO CABOEHHOH CTPEJIKOil — cpasy BCe IOoJIA.
JlJ1A mepexofia K cJeAyIoIeMy IIary Macrepa HY:KHO HaKUMaTb KHOI-
Ky Jansnre.

Bropoit aran (Ycramoska cyO0(opMBI, MOXYMHEHHON (OPMBI) MbI
HOPOIYCTHM, IPOCTO HaKaB Ha KHONKY Jlanemre. 3aTeM HY’KHO BhIOpaThH
pacHoJiodkeHre MOoJied C NAHHBIMH, OUPeJeNTUTh CTUIbL O(DOPMIIEHHA M
3azath uMsa Gopmel. [locne Hamkarusa Ha KHONKY I'oTOBO Ha mOCJeHEM
mare MbI YBUAUM (GOPMY, KOTOPYIO mocTpous Macrep (puc. 3.34).




dopmbi

B HmKHeEN 4YacTH OKHA BHAHBI KHOIKH JIfd MOMCKAa, Iepexoja
MesK/y 3aIMCAME, COXDAHEHUS W OTMEHBI C/leJIaHHBIX M3MEeHeHuH, yaa-
JIeHUS 3AIHCU H JID.

Tak ke xKak Tabauibl ¥ 3anpockl, (POPMEI MOXKHO PeJaKTHPOBATH
B Korcrpykrope. [lns nepexoga B KOHCTPYKTOP HY’XHO BBIZIENIUTH HA~
3BaHue (OpMBI B OKHe 0asbl JAaHHBIX U INEJKHYTH HA KHOIKE Ha
naHeJ W WHCTPYMEHTOB WMJIM BhIOpaTh NYHKT H3MEHMTH U3 KOHTEKCT-
HOT'0 MEeHIO.

Ha mumkHeil naHeJId MHCTPYMeHTOB B okHe KoHCTpyKTOpa pacno-
JIOMKEHBI KHOIKM JAJs HACTPOiKu (opMbl u eé siementoB. KHomka
MO3BOJIAET IEePEKIIOYATECA B PEKUAM [IPOCMOTPA AaHHBIX M 00pat-
HO. C moMOIbI0 KHOIIKH MO3XHO M3MEHHTH o0Iue cBoicTBa (hop-
MBI: HasBaHMWe, WCTOYHUK /JaHHBIX, paspelieHus Ha JgobaBieHHE,
H3MeHeHHe U yJaJleHue 3amucei.

Ilna Toro uTo6bl M3MEHUTH (GOH (POPMBI, HYKHO IIEIKHYTH [pa-
BOIl KHONMKOI MBIIM HA cBOGOZHOM MecTe Ha (opme, BeIOpaTh HYHKT
CrpaEMIAa U3 KOHTEKCTHOIO MEHIO U IIePEMTH Ha BKJAAKY ®on. Ha
Heil MOKHO BuIOpaTh 1BeT (hoHA MaK (DOHOBHIA PUCYHOK.

Yro6el UBMEHHUTH CBOMCTBA OTAENHHOTO 3JIeMEHTa, HY)KXHO cHava-
Ja 3TOT 3JeMeHT BBIAEJUTh. BbI MOXeTe 3aMeTHUTh, UTO IMEeI40K
MBIIIBI0 BHIZEJISET cpasy J[Ba »JeMeHTa: IIoJile W CBA3AHHYIO C HUM
"Haanuck. UTobbl paboTaTs ¢ HUMHU 10 OTAEJIBHOCTH, HYJKHO IPH BbIE-
JIeHWH yAep:KuBaTh HaykaToi kiaasumy Ctrl. DieMeHTH MOXKHO Iepe-
TACKWUBATH MBIIILIO, HBMEHATH UX PasMephl 38 MapKephl HA paMKe.

IInsi HACTPOMKHM CBOMCTB BBHIZIEJIEHHOI'O 3JIEMEHTA HYXKHO IIENK-
HYTh Ha RHOIIKeHa HUIKHel naHeJIu WHCTPYMEHTOB HJIM BhIODAThH
NYHKT DJeMeHT ynpaBjeHMs U3 KOHTeKCTHoro mexwo. Ha Briaake
O6mue 3amaéTcs HasBaHWe dJeMeHTa, MpUdT, uBeT (PoHA, pasMepsl,
KoopAuHAaTHl, ¢GopMaT NaHHBIX, BRIDABHUBaHWE M T. II. Bxnagka lan-
HBIe OTpeZesseT NCTOYHUK JAHHBIX JJIfA dJIeMeHTa (HasBaHUe II0JIA).

ermca oTkpbiBaeT okHo Hasuraropa dopm. B HéM mOKazaHEI
HA3BAHMSA BCEX AJIEMEHTOB, I[EJYKOM MBIIIBI0 MOYKHO BhIGPATH JH0G0OM
u3 aux. C momomsio KHONKHY |(#| Ha Gopmy mobasiisgercs HOBOe IIOJIe.

Ilagens DaeMeHTHI yIpaBJeHMsl TIO3BOJAET A00aBUTh Ha GoOpMy
nakku (48 JOTHYECKHX moJjieil), PaJjuoOKHONKH (BpIOOP OZHOTO M3
BADUAHTOB), CIIMCKY, METKH U Apyrue sjeMeHTH (puc. 3.35).
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Puc. 3.35
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Ba3bl gaHHbIX

PacTpoBbIil PHCYHOK MOXKHO A0GaBHTH Ha dopMy ¢ moOMOIIBI KO-
MaHABI MeHI0 Beraska — HzoGpaskenue. Ilanens maCcTpyMeHTOB PHCO-
BaHHMe NpeJHa3Ha4YeHa AJiA paboThl ¢ BeKTOPHOU rpadgukoi (puc. 3.36).

£ RLFEE TS

Puc. 3.36

Taxum obpasom, ¢Gopma IO3BOJIAET He TOJIHKO MOJYYUTH JOCTYII
K JaHHBIM, HO ¥ O()OPMHUTEL UX B BHIE, YAOOHOM [Js IOJHL30OBATEIA.

Bonpocokl u 3aganuna

1. Yro Takoe dopma? 3auem ucnonsayorcsa hopmer?

2. YT0 CyKUT HCTOYHUKOM AAHHBIX A1A hopMb1?

3. Kak namenuts Gor dopmser?

4. Kax M3MeHUTH UCTOYHUK JAHHLIX (OPMBI?

5. Kax BeiieTuTh moJIe JaHHBIX, He BhIAEJAS CBA3AHHYIO C HUM METKY?

6. Bauem my:xen Hasurarop dopm?

7. Kak MOxHO n06aBuThH Ha (OPMY PACTDOBEIE M BEKTODHEIE puCYHKH?
Tlonpo6yiiTe moCTPOUTH (hopMy, B KOTOPOH MCIIOJIB3YeTCH rpaduKa.

3apaua

ITocrpoiite dopmy Ana mpocMoTpa M BBOZA AAHHBIX B Tabauuny Pymoo..
Odopmure eé Tax, 4To6sl pabora ¢ ZaHHBIMYU ObLIA KAK MOMKHO IIPOIIE M
NIOHATHEee.

§ 20
OTyéThi

OTYéT — 3T0 [OKYMEHT, NpeaHasHa4YeHHbI AnNs BbIBOAA AaHHbLIX HA Neyars.

IMoaroroska oT4éTOB — 9TO 3aZaya NPHUKJIAAHON IIPOrPAMMEI, a HE
CYBI. Oxnaxo OpenOffice.org Base m Microsoft Access coBmemaior
obe QyHKIUH, IOITOMY B HUX MOYKHO O(OPMJIATE M MEYATATH OTYETHI.
Ha pucynxe 3.37 mokasaH OTYéT, IOCTPOEHHBIH HA OCHOBE 3alpoca
K 6aze ganaBIX PYymoon.




OTyéTbl

TypHupHas tabnuya

Aptop:  Bacunui

Jlata.  12.10.11
. KomaHoa | Mobedsi | Huusu  MopaweWus = O4ku | 3apnnama
|Bocxon ‘ 13 5| 2| 44| 22 000 py6.
iManaan | 12 3| 5| 39 17 340 pyb.
KonnekTop 1 6l 3| 3a| 20200 py6.
|Cratop ! 9 10‘ 1| 37| 19300 py6.
iAmeTHc‘r \ 10 7 3] 37| 13 290 py6.
|¢>Hm1m i 12 0f 8| 36| 12 950 py6.
|PoTop | 8 12| 0| 36 15 820 py6.
|KyBaHs ' 6 12| 2| 30 14 000 py6.
|3aKat 7 8| 5| 29 18 780 pyS.
|Buprosa 5 8‘ 7| 23 12 500 py6.

Crpatuua 11
Puc. 3.37

Jns cogmanusa otuéra nepeiiiéM B OKHe 0a3bl JaHHBIX HA BKJIALKY
OTueTsl W HMCHOJIB3yeM MacTep (CchbLIKAa JJIA 3alycka MacTepa Haxo-
AuTCA B o0jacTu 3amaun).

IlepBolii mar mamommHaeT paboTy MacTepa cos3jaHusa GopM —
HY’KHO BBIOpATh MCTOYHUK AAHHBIX (Tabauny WM 3alpoc) U omnpene-
JIMTH HysKHBIe ond. Ha cieayomux marax 3afaloTcs MeTKHU AJd 060-
3HAYeHUA TIoJedl (110 YMOJUAHWIO MMEHA II0Jieil), IPyNIMpoBKa (MBI
TIOKa eé He Oy/JeM HCIOJb30BaTh), COPTHPOBKA, CTHJIb OMOpMIIEHUS.
Ha nocregHeM mrare HY>KHO OIpPeIeJIUTh UMA OTUYETA.

HoBElil 0OTUET DOABISAETCA B OKHe 0as3bl JaHHBIX Ha BKJIaaxe Orue-
Tel. Ecay ABakabl IIEJKHYTH HAa ero Ha3BaHHUM, OTYET OTKPBIBAETCA
Ha 3KpaHe B OTOBOM BHJE, ero cpasy ke MO HO paciedaTaTsb.

Ilnsa Toro urobbl M3MEHHUTH CTPYKTYPY M odopMIeHHe OTdYéTa,
HYKHO BBIJIEJINTH €ro HasBaHWe B OKHe 0asbl JaHHBIX U IMEJIKHYTbh Ha
KHOIKe HA NaHeJM MHCTPYMEHTOB WM BeIOpaTh NyHKT MaMeHHTH
U3 KOHTeKcTHOro MeHo. Order pejakTUpyeTcsa B TEKCTOBOM IIPOIECCO-
pe, Bbl MOJKeTe 3a/jaTh HasBaHUe OTYETA M MM aBTOPAa, a TAKKe u3Me-
HUTH PACIOJIOXKeHUe U oGopMIeHUe 2J1eMeHTOB, HallpUMep BbIDABHU-
BaHue, MWIPUQPT U T. I.




Ba3bl faHHbIX

@ Bonpochkl U 3agaHus

1. Yro Takoe otuér?
2. Orryna GepyTcsa ZaHHBIE, KOTOPbIE BRIBOJAATCA B oTyere?
3. Kax naMeHHTH pacrnonosxenue u oopMIIeHHe JIeMeHTOB oTaeTa?

o 3apaua

TlocTpoiiTe oTuéT BEIBOZA HA NmeYaTh AAHHLIX M3 3ampoca 3anpocOuru.
OdopmuTe ero npumMepHoO TaK, KaK MOKAa3aHO HAa puc. 3.37.

§ 21
Pabota ¢ MHorora6nu4yHon 6a30i AaHHbIX

TaGauup! 1 CBA3H MeKAy HEMH

BcnomMeuMm mpo 6asy maHHBIX Kade, 0 KOTOPOH MBI TOBODHJIH B
koHue § 14 (puc. 3.38).

3aKa3ssl 1 3axazaHO Baioma
1
ﬂ Howmep ‘Kﬂ Kop Kon
Hara N Howmep sakasza /_. —
Koz 6rrona N Ilena
Puc. 3.38

ITocrpoum B HOBOIi Gase maHHBIX (HasoBéM eé Kage) Bce HeobxO-
aumele Tabaunel (moka 6es cesaseii). ITocKONBKY B aTOMH 6ase HECKOIb-
KO TabauI, gajgee MbI GygeM HCIOJL30BATE OOIIENPUHATHIE 0003HATE-
musi tuna Bawda.[Haszeanue] — aro osnauaer «nose Hassanue tab-
aunsl Bawodar.

He zabGyzbpTe, 4TO CBA3HM yCTAHABIMBAIOTCH TOJBKO MEXIY OIHO-
TUOHBIMU MMOJAMHU, T. e. nonda 3arxasaro.[Homep 3arasza)] n 3akxasa-
no[Kod 6awoda] momxusl 6biTe menoro tuna (INTEGER), uTober ux
MOKHO OBLIO CBf3aTh COOTBETCTBEHHO C HOMEDPOM 3aKasa M KOZOM
omona. Ina mnons Bawdalllena]l sBuibepurte AeCATHYHBIA THII
(DECIMAL) u neHe)xHBIH (hopMAaT AJis BbIBOZA HA 3KpaH.




PaboTra ¢ MHOrotabnmyHoi 6a30iM AaHHbIX

Y1066l YCTAHOBHTH CBA3M Me)KAy Tabaunmamu, BeIOepeM HYHKT
meno! Cepsue — Ceaszu. C moMom(bio CIIENUAIBHOTO OKHA J00aBUM
B paGouyio o6acTh (OHa MOKa mycras) Bece Tpu Tabaunsl (puc. 3.39).

Puc. 3.39

Teneps MOKHO «CXBATHUTb» MBIIIBIO HA3BAHWE KAKOIO-TO IIOJA
¥ TepeTAlMTL €ro Ha HasBaHHWe NO0JA APYroi Tabiauubl, ¢ KOTOPBIM
HY?KHO YCTAHOBUTH CBA3b. C IIOMOIIBIO 3TOrO METOJa YCTAHOBHM BCe
CBsA3H, NOKa3aHHBIe HA cxeMme B Hadaje naparpada. Ilocae aToro okHO
MOYKHO 3aKPBITh, COXPAHUB U3MeHeHUA.

Yro6el M3MEHHUTH WIM YAAJIUTH CBA3H, CHOBa 3aiiiluTe B MEHIO
Cepsuc — Ceasu. [lna ynaneHus cBA3U €€ HYKHO BBIJCIUTH IETIKOM
MBIIIBIO ¥ HaskaTh Kiasuiry Delete.

Teneph OCTA@TCs BANOJHUTH TAOIUIBI (MOXKHO IPHAYMaTh CBOM
JaHHBIE HWJHU B3ATH uX u3 § 14).

3anpoc JaHHBIX U3 HECKOJBKUX TaOIuIy

Ms! mocTpoMM jBa 3amnpoca K 0Oase gaHHBIX Kage — mnpocroil u
uroroBerii. HauHéMm ¢ mpoctoro sampoca, B KoTopoM Oyaer cobpaHa
nH(pOpMAIUA 110 BCeM cAeJaHHBIM 3axkasaM (puc. 3.40).

11,12,12 Gopuy, 80 py6.
11.12,12 rynaw 70 pyb,
11,12.12 yan 10 py6.
12,12,12 Gopuy, 80 py6.
12.12.12 Brdwrekc | 110 pyb.
12.12.12 Brdwrekc |110 pyb.
12.12.12 kode 50 py6.

Puc. 3.40

B nporpamme Microsoft Access HYXHO IIEJKHYTh HAa KHOIIKE Cxema nan-
HBIX Ha BKJanke Pabora ¢ 6azamMu JaHHBIX.




Ba3bl gpaHHbIX

ITocmoTpuM, OTKyZa HY;KHO B3ATH JaHHBIe. Homep 3akasa
(B crosnbue 3arxas3) m gara XpaHaTcA B tabaune 3axas3bi, a Ha3BaHUE
6mona u meHa — B rabuuue Bawda. Ilepeitném K co3maHUIO 3ampoca B
pexuMe au3aiHa W Zo0aBUM B pabouyio 006sacTh ABe HasBaHHBIE TA0-
auusl (puc. 3.41).

- *
¥ Howep % Koa
Aata HazsaHme
Tun
LeHa
Puc. 3.41

Tenepr mobaBum B cTOJOHBI GJIaHKA BCe HYKHBIE IOJA M BBIMOJI-
HUM 3anpoc. Pe3ynbTaTel OKaKyTCS HEOKUJAHHBIMU — 3aIpPOC BEHI-
JaéT CAMIIKOM MHOTO 3amuceit, Gosble, yeM eCTh Ha CaMOM JeJie.
Heno B ToM, 4TO TabJMIOEl B 3aIpOCe OKA3aJHCh HECBA3AHHBIMMU: MBI
He nobasunu tabauny Sarxazaro. VI3 Heé He GepyTcsa JaHHBIE, HO OHA
CIYIKUT AJA CBA3U TabNUI] B €UHYIO CHCTEMY,

Yrobbl MCHOpPaBHTH CUTyanui0, BhIGepeM NYHKT MeHI0 BeraBka —
HJob6asuTe Tabauuy miam 3anpoc u gobasum Tabauny 3arasaro. Iloc-
Jie 3TOro 3ampoc orbepéT maHHBIEe npasuiabHO. Ocraércs TOJIBKO aTh
cronduaM 3ampoca IOHATHBIE HA3BaHUS, IJS 3TOTO WMCIOJNB3YeTCH
ctpoka Ilcesmomum B 6iaHKe 3ampoca.

Temepr OKHO KOHCTPYKTOpPa 3aIlIPOCOB MOYKHO 3aKPBITh, IPH CO-
XpaHeHUU AaiiTe 3anpocy HaszBauue 3anpoc3axasvi. O6paTuTe BHUMA-
HYe, YTO HeJIb3d Ha3bIBATh 3alIPpOC HMEHEM, KOTOpOe COBIIajaeT C uMe-
HeM TabauIEbl (HampuMep, 3aKasbl) WIKA APYTOro 3ampoca.

JBoiiHOH IeJTYOK HA MMEHH 3aIpoca 3allyCKaeT ero Ha BBIMOJIHE-
Hue. IénkHYB npaBoli KHONKON MBIIIHM HA 3aroJIOBKe CTOJIOIA, MOMK-
HO M3MEHHUThL ero odopmieHHe. YCTAHOBUTE TAKMM 00pasoM [eHe -
HbIA Gopmar pusa noas [ena v BEIDABHMBAHME BOPABO AJIA BCEX UMC-
JIOBBIX JaHHBIX.

Hroroesiit 3anpoc

Tenmepk IOCTPOMM 3ampoc, KOTOPBIA CcUYMTAeT OOIIVIO CTOMMOCTH
KaKaoro 3akasa (puc. 3.42).

Jakas fata | Konnate
1 11.12.12 160 py6.
2 12:12:12 350 pyb.

Puc. 3.42




PaboTa ¢ mHOororabnuyHon 6a30#M faHHbIX

Kak BuaHo m3 pue. 3.42, Ham HY’KHBI HOMep M JaTa 3akasa (u3
TabAUILI 3aKa3bl) U HeHsl 6o (U3 Tabauusl Bawoda), KOTOpbIe HYH-
HO KaK-TO CJOKUTh. IlocMOTpeB Ha cXeMy COeAHMHEHHus TabjuIl], JerkKo
MOHATH, YTO IJIS NPaBUJIBLHOTO OOBeAWHEHHs NAHHBIX HYXKHO noba-
BUTEL B 3ampoc Tabauny 3axa3ano, XOTdA HU OZHO eé IoJjie B Pesyiib-
TaTe 3aIpoca He BBIBOJUTCAH.

CoszaauM HOBBIM 3ampoc B perkuMme AusaifHa M nob6aBUM B pabo-
yyio obnacTs Tabsuubl 3axassl, 3axazano u Bawda. Ileperamum B
6J1aHK 3aIIpoca HYXKHbIe IOJIS W BBEJEM IpaBUJIbHbIE 3ar'0JIOBKH CTOJ-
6moB (xkak Ha obpasue) B crpoke Ilcegdornum. Ecin BBIIOJHUTHL 3TOT
3ampoc, Mbl YBHAMM I€HBI OTAENbHBIX OJI0f, a He O0I[YyI0 CTOMMOCTD.

Yro6BI MOACYMATATH CYMMY IEH IO Ka)XAOMy 3akasy, B moJse I[ena
Haiiném crpoxky Pyskumal u tam BeiOepem BapumanT Cymma. Kpome
TOrO, HANO YKAa3aTh, KAKWEe IPYNILI 3amuceil 00beUHATE IPH CYMMHUPO-
BaHuu. [l #TOrO B TOM Ke cTpore MyHKIHA B NoaAX sanpoca Homep
u JJama Beibepem BapuanT Group (I'pynnuposka). 9T0 3HAYHUT, YTO CyM-
Ma CUUTAeTCA A KaXKI0i VHUKAJIbHOM KOMOMHAIMH «HOMEpP 3aIlpoca —
nata». IIOCKOJBKY V HAc HOMep 3aKasa YHUKAJbHBIN, (pakTudecKu Oy-
JIeT paccuMTaHA CyMMa KaMKJOoro 3akasa. BeIMOJHMM 3ampoc M IpoBe-
puM, uTOo OH paboraer nmpaBwibHO. Temepb MOMKHO 3aKpbITh OKHO Ko-
HCTPYKTOpA, COXPAHMB 3a1poc 1o uMeHeM 3anpocKOnaame. 3anycTum
3aIpoc JABOMHBIM IIEIYKOM M HacTpouM (hopMaT BEIBOZA JaHHBIX.

Kpome ¢pyrrkuum Cymma B MTOrOBBIX 3alpocaxXx MOYKHO HCIIOIbL30-
BaTh W Apyrue (QPYyHKIMU, HApUMED KOJIUYECTBO, CpejJiHee 3Ha4YeHUe,
MHHHUMYM, MaKCHUMYyM.

®dopmBbl
IToctpoum ¢opmy, IOKasaHHYI0O Ha pPHC. E
w EL 1
3.43, B KOTOpPO# IJIA KaXXIOr0 HOMepa 3aKasa =
BBIZAETCA ero AaTa, COCTaB 3aKas3aHHBIX OJi0f a2 |“-12-12

C IeHaMHu W 00Iada cyMmma.

dopMma co3gaéTcs Ha OCHOBE TAOGIUIBLI UJIH
samnpoca. B JaHHOM ciiyuae MBI XOTHM IIOJY-
yuTh WHOGOPMAIHIO 0 3aKase, IIOITOMY OCHOB-
HOIl MCTOYHMK JAaHHBIX — 3TO Tabnuma — 3a-
Ka3bl.

HubopManioo 0 HA3BAHHUAX OJIO] H IleHax
MOXKHO ObLIO OBl B3ATH u3 Tabauner bawda,

B Microsoft Access ata crpoka HaswiBaetrca [pynnmosas onmepanusa. ITo6b
0OHa NosiBUJIACH B OJaHKe 3alpoca, HYKHO INEJIKHYTH o KHonke Mroru Ha
BKJIagKe KoHCTPYKTOD.
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Ba3sbl AaHHbIX

HO OHa HaAIpAMYIO He CBs3aHAa ¢ Tabiuueit 3arxasbl, MO3TOMY TaAK Cle-
JaTh He mojayuurca. OfHAKO y Hac ecTh 3ampoc 3anpoc3akasvl, e
9TH JaHHBIE 00beAMHEHBI, II09TOMY COCTAB 3aKa3a M I[€HBI Ha OTAENb-
Hble O6/11071a MBI BO3BMEM M3 DTOT0 3ampoca.

Kax mosyunts ob6uiyro cymmy? Benmomuum npo 3anpocKOnaame,
rje cymMma JJIA KaxJoro 3akasa yike HalineHna. Takum obpasom, dop-
Ma oObeguHAET HHGOPMALMIO U3 TAOJUIBI 3aKa3bl U JBYX 3alpOCOB.
CpA3p MeXxJy HUMH YCTAHABJIMBAETCA II0 HOMEPY 3aKasa — 3TO IoJje
ecThb BesJe.

Kax MBI ye yImOMHMHANIM, OCHOBHOH HCTOYHHMK MAaHHBEIX — 9TO
rabauna 3axaswr. [IgaKHEeM Ha €€ MMEHM IIPABOM KHOIKON MBIIIHA M
BeibepeM nyHKT Macrep ¢opM M3 KOHTEKCTHOrO MEHO. BKiouum
B (hbOopMYy BCe IIOJIA.

Ha Bropom mare macrep mnpeajiaraer naobasuts cyGdopmy (moz-
YUHEHHYIO (DOPMY) — AOIOJHUTENILHBIA MCTOYHUK AAHHBIX, CBA3aHHBIHN
¢ rnaBHO# dopmoii. Ormerum Quarkox [Hobasuts cyddopmy (puc. 3.44).

- — .
{MacTep dopm X

3. AobasnTi nona cybidopme:

5. PacnonosinTh IneneHTL

Puc. 3.44

Macrep onpegenui, 4To AJNA TAbMMIBl SaKasvt MOTUMHEHHON AB-
ngerca rtabnuna 3axaszano (oHM cBA3AHB! OoTHoImeHueM 1:N) u npex-
jaraet BeIOpaTh 9Ty Tabauny. OZHAKO HAM HYKHO HMCIOJB30BATHL 3a-
mpoc, M03TOMY OTMeTHM BTopoii BapuaHT: CyGdopma, ocHOBaAaHHAA Ha
BeIOpaHHBIX moaax. [lanee Bribepem mons 3akas, Bawda u I[[ena us
szanpoca (puc. 3.45).

tac e




Pa6oTta ¢ mHororabnnyHoi 6a3on faHHbIX

HecmoTps Ha TO 4TO moje 3akas He OyAeT BBIBOAUTBHCA HA dKPaH,
ero HYKHO BKJIOUYHTL B cy6dopmy, mOTOMY 4YTO Yepe3 9TO IOJe Ha
caeAyiomeM mare paboTel MacTepa yCTaHABJIHMBAETCA €€ CBA3L C IJIaB-
HOIT Tabsunei (puc. 3.46).

2. Yerarosxa cyGdopMel
| 3. AobasuTe nons cyfihopmei

Puc. 3.46

3arem BbIOepeM pAaCIOJIO}KeHHWe 3JIEMEHTOB TIJaBHOH M MOA-
yuaéaHon Gopm (puc. 3.47).

Puc. 3.47

ITocsne saBepineHns paboThI MacTepa HY)KHO OTPeryJaHpPOBATH pas-
MepEI IoJieli W HacTpouTs Gopmar BeiBoZa. Hampumep, Ajs IpaBUJIb-
HOTrO OTOOpa’KeHUsA NEeHbl HYKHO BOUTH B KOHCTPYKTOP (hopM, IIETK-
HYTBH IIpaBoil KHONMKOM MbIIIK Ha cTos0ne [[ena u BbHIOpaTh NYHKT 3a-
menuTh Ha — Ilose BamroTel. KonnuuecTBO JeCATHYHBLIX 3HAKOB MOXKHO
M3MEHHUTH C IOMOINbIO cBoiicTBa TOYHOCTH B OKHe CBOMCTB cToJOIa
(nyaxr Croanben, B KoHTexkcTHOM MeHI0). Cronben 3axas B mon-
YUHEHHOH (opMe HYIKHO IIPOCTO YAAJIUATEH (HyHKT ¥JaJuTh CTOJOel]
B KOHTE@KCTHOM MEHIO).

Ocrajioch BEIBECTH OOIIYI0 CTOMMOCTEH 3aKasa. HamoMHHM, 4TO eé
HY’KHO B3ATh W3 JAPYyroro MCTOYHMKA JAaHHBIX — 3ampoca 3anpoc-
KOnaame. 9To 3HaUUT, 4TO HE0O6X0AMMO NOOABUTEL K (hopMe ellé ofHY




Ba3bl faHHbIX

cybdopmy. Macrep TYyT He IIOMOMKET, NPHUAETCH BBINOJHUTEL 3TY
OIlepaIHI0 BPYYHYIO.

Orxpoem ¢opmy B pemmme nusaiina (Kon- [[EERTTITLN
cTpykTopa) u 3anyctum Hasurarop dopm, | /|6
HIEJIKHYB Ha RHDHRE Ha HHMXHeH IaHelu
HHCTPYMeHTOB (puc. 3.48). 3gecs MainForm —
aT0 riaBHasas ¢dopma, a SubForm — mnojguu-
HEHHaA (e€é coAep:KHUMOEe MOKHO PpACKPBITH,
IMENKHYB HA 3HakKe «+»). OcrajbHble BETBH Je-
peBa — 9TO METKH W MOJIsS JaHHBIX.

IMIénkHeM mpaBoil KHOMKOM MBIIIM Ha WMEHH IVIaBHOH (DOPMEI
¥ BpIOepeM B KOHTeKCTHOM MeHI0 nyHKT Cosmars — ®opma. B Hasu-
ratope GOpPM IOABHTCA HOBasa ¢opMa ¢ uMeHeM Popma, HO HA IKpaHe
HUYEro He MeHfAeTCA, BeJlb Mbl IIOKA He N00aBUJIH B Ty (OPMY HH Of-
HOT'O 3JIeMeHTa.

BeigenuTe HaspaHme HOBOI (OpPMBI M co3zaiiTe MeTKy (HaAmuch)
c tekctoM «K omnare». [lns aroro Hazo IIENKHYTH HA KHOHEeE Ha
nmaHeaHW ODJIeMeHThI ynpapieHus (OOBIYHO OHA PACIOJIOMKEHA CJieBa)
U BBIZETUTH o0sacTk mo pasmepy MeTKu (mox rtabuuireit). CsoiicTsa
MeTKH HaCTPAMBAIOTCHA C INOMOIILI0 KHOIKH Ha HMOKHEH NaHeau
MHCTPYMEHTOB HJIA NYHKTa OJIEMEHT YIpaBJeHHA H3 KOHTEKCTHOI'O
meH1o. ObpaTute BEMMaHHe, 94TO B OKHe HaBuraropa opm ata MeTKa
NPUHAAIEKUAT HOBOK cybhopme. Temeps aHamormuyso mobaBbTe Ha
dopmy moxe BanioThl, B KOTOPOM OyaeT BbiIBOAUTECA CyMMa onnaTbl ANA

BbIOpaHHOoro zakaza. KHonka AnAa eCTaBKKM TarKoro rnmorA
HaxXoAMWMTCA Ha nadHen AonNoNnHWUMTENbHBIX INemMeHTOoR
yApaBneHIMA:

BB ® MmO m e =)

UToObBI BBIEECTHM STy NMaHeNb Ha IKPpaH, WEeENKHWMTES Mo KHOoMNKe

. Mepen eCcTaEBKoM HOBOMNO MNMOoNA B oKHe NHasmrartopa ohoprd
HY¥XHO BblOernrTbh BETOPYH CyOdopmMy, KOTOPOM 3TO none

AOorn>2XKHOO NnNoMmHaanexXaTh.
OcTamochk CBA3ATE HOBYIIO cyOi@QopMy ¢ HCTOUYHHKOM maHHBIN. Jlas

2TOrMD BRLOenmm cytdopmy B oxmHEe HasmrarTopa opmMm B BerGepem CBoii-
CcTBA B KOHTeKCTHOM mMeH. Ha praagxe JlaHHBIEe VCTAHOBHM THII CO-
JepX¥HaMoro — sanpoc, B 2 cJdegyviomnmeii corpoaxe BeIGepem Sanpoc-
HOnaame (pac. 3.49).

Teneps B oKHe cBOMCTE mobaBleHHOND IOJIH BAMKTHI HA BHEJIAJHE
Jdammsie HADO BRIOpaT:E mogae gaHHEX KHNOnaame. [locne sToro dropmma
MOAHOCTERH padorocnocobma.
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Pabora ¢ mHorotabnmuHomn 6a30i AaHHbIX

OTuérsl
Wcnons3ya moncTpoeHHBINH paHee 3alpoc, Saxaset
COCTaBMM IOAPOOHBEIA OTYET IIO BCEM 3aKasaM -
(puc. 3.50). O6paTuTre BHUMaHUE, YTO 3aKa3bI Tara 11.12.12
CrpyIIMpPOBaHBI II0 JaTaM, Kpome TOro, AaH- akar 1
HBIEe 0 O/II0IaX, OTHOCAIIUXCH K OJHOMY 3aKa- gm;:u" T
3y, TOXKE€ PACIIOJIOKEeHBI BMecCTe. ITO OTYET ¢ paCCOnLHHK 20 py6
rPYNIHPOBKOM, IPHYEM 37eCh MCIIOJb30BAHBI Jara 121212
JBa YpPOBHA TIPYINIOUPOBKM — CHaYajga IIO e
AaTe, a IIOTOM — II0 HOMEpY 3aKaaa. eoMnoT L
IlepeiinéM Ha BKJIAAKY Sanpocsi, BeIIe- Puc. 3.50

JIUM 3aTpoc C MUMEeHeM 3anpoc3arasvb. U BhI-

Oepem nyHKT Macrep OTYeTOB M3 KOHTEKCT-

HOro meHo. [lo6aBuM B OTUET BCce IIOJIA 3aIlIpoca, a Ha TPeTheM IIare
YCTAHOBHUM JiBa YPOBHSA I'PYNIMPOBKH — CHAuaka no moiio Jama, 3a-
TeM — TI0 moJio 3axas (puc. 3.51).

Puc. 3.51

OcrajnbHBIE HIATH BBINOJHAKTCHA TaK JKe, KAk M [OJdd IPOCTBIX
OTYETOB, ¢ KOTOPEIMH MBI paboTanu paHbIIe.

K coxanenuio, B Hactroamei Bepcun OpenOffice.org Base moixHO
CTPOUTEL TOJBKO CaMble IpocThbie OoTYéThl. Hampumep, HEBO3MOKHO
HOACYMUTATE OOIIYI0 CTOMMOCTH KAajKAOT0 3aKasa HMJIM BKJIIOYUTL B
OTUET JaHHBIE M3 ABYX HMCTOYHMKOB (TAOJMI] WIM 3alIPOCOB), KaK 39TO
Mbl genanu gas dopm. HyxuO0 ormernTts, uro Microsoft Access obia-
AaeT 3HAYHTEJHbHO GONBIIMMU BO3MOMKHOCTAMM AJIS CO3ZaHUA npodec-
CHOHAJIBbHBIX OTYETOB.

Bonpocbi u 3anaHusa

1. Kak yCcTaHOBHUTE CBASH MexKAy Tabammamu?

2. Kak Bbl gymaeTe, 10 KAKMM NPU3HAKAM IIpOorpaMMa IIPH YCTAHOBKE CBA-
34 aBTOMATHYECKH ompenenser ee tun (1:1, 1:N, N:1)?

3. Kak crponTcs 3anpoc ¢ BEIGOPOM JaHHBIX M3 HECKOJABKHX Tabiani?
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Basbl flaHHbIX

4. IToyemy mWHOTAA B 3ampoc npuxoputces nob6aBiaTh Tabaunbl, JaHHLIE U3
KOTOPBIX He NMOABJAIOTCA B peayabraTrax samnpoca?
5. Yro Taxkoe urorossiii 3anpoc? 3ayeM oH HYKeH?
6. Yro Takoe rpynnupoBka?
7. Yro o3HaYaeT IPYNIMHPOBKA IO HECKOJBKHAM ITOJIAM?
8. O6BACHATe, UTO AAET IPYNNUPOBKA IPH MOCTPOSHHUM OTUETA.
9. Kakve QyHKIMH MOYKHO HCIIOJIb30BATH B HTOIOBBIX 3ampocax?
10. Kak nmoctpouTts opMy ¢ nmoguuHEHHO#K (hopmoii (¢ cybhopmoii)?
11. Kak nob6aBuTe NOoAUHMHEHHYIO (hopMy ¢ nomomnsio Hasuraropa dopm?
12. Kak cBs3aTh HOBYIO cyO(opMy ¢ riiaBHOM hopmoit?

IlogroroBesTe cooOmenHe

a) «Pabora ¢ 6azamu naHHBIX B 6paysepe Firefox»
6) «Pabora ¢ 6asamu gaHHBIX B 6paysepe Chrome»

3apaua

ITocrpoiiTe 6a3y JaHHBIX, 3aIPOCHl, (JOPMY H OTYET TAK, KaK IIOKA3AHO B
TeKkcTe nmaparpada.

§ 22
HepenauuoHHbie 0a3bl JaHHbIX

IIpo6aems! peassumorasix B

Hecmorpsa Ha TO uTO pesnsuuoHHBIe (Tabauynbie) Bl xopomio ceba
3apEKOMEHJIOBAJIM M COCTABJAIOT HOAaBJsAIONIee OONBIIMHCTBO peasb-
HO HUCIIOJB3YeMbIX 0a3 JaHHBIX, OHM HE YHHUBEPCAJIBLHBI U B HEKOTOPBIX
3aauyax UX OIPHUMEeHEeHHe IPHUBOAUT K Cepbhe3HBbIM IIpobiieMam.

Bo-mepBhix, i TOro uTo0BI HOCTPOUTH HANEKHO PabOTAIONIYIO
pensinuoHHyI0 B]l, HeoO6X0oAMMO NIpeACTABUTL UCXOAHBIe HAaHHBIE KakK
Habop B3aMMOCBA3aHHEIX TabauI. ITOo TpeOyeT CepbE3HBIX YCHIIHIA,
KpoMe TOro, NaHHEIE CTAHOBATCHA MeHee INOHATHBIMH JJIA 4YeJIOBEKa,
IOTOMY YTO OH MBICJHUT He TabJuIaMu, a 00beKTaMu, KOTOPEIE UMEIOT
onpenenéHHBIM HAGOD CBOMCTB.

Bo-BTOpEIX, gaHHEBIE, CBSA3aHHBIE C OJHUM O00BEKTOM, pasbpocaHbl
0 pasHbBIM TabauIaM, MOATOMY IPH HOHMCKe HX IIPHXOTUTCA «BBITAC-
KHBaATE» C NOMOIIBIO CJIOKHBIX 3alpocoB, KOTOPBI€ BbLIINOJHAIOTCSH
CPaBHUTEJbHO MEeJJIEHHO IPpHA OONbIINX 00BbEMaxX JaHHBIX.




HepensuuoHHbie 6a3bl A aHHbIX

B-TpeThuX, BO BCeX PeNAINMOHHBIX 0a3ax DAHHBIX CTPYKTypa JaH-
HBIX UETKO OIpejejieHa, IIpUYeM OHa 3a4aércsa paspaboTuMKOM IIPH CO-
3naHum 0as3bl, ¥ U3MEHHUTH eé BecbMa HempocTo. Temeps NpeACTaBHM
cebe, YTO HAM HY)KHO XPAaHHATH JOKYMEHTBI, KOTOPble MOI'YT MMeTh pa3s-
HOe KOJIHYeCTBO CBOMCTB C PasHBIMHM HA3BAHMAMM M THIIAMH JaHHBIX,
NpUYéM STH CBOKCTBA 3apaHee He OIpeJesieHBl U MOIYT MEHATHCHA CO
BpeMeHeM. B 3ToM ciyuae ucronb30oBaTh pensnuoHHbIe BII, mo xpaii-
Hell Mepe, OUEHBb CJIO’KHO, IOCKOJIBKY OHH AJIS 9TOM IeJu He IpeaHa-
BHAYEHBI.

B-ueTBépThIX, 00BEMBI HAHHBIX, KOTOpBIE HY:KHO 0OpabaThIBaTh,
BCE BpeMs BO3pacTamT, ceifuac 6asbl JaHHBIX IOMCKOBBIX CHCTEM MOTYT
JOCTHTATh HECKOJBKHUX nemabaiimosl. IlosToMy OZUH KOMIIBIOTED C
BTUM CIIPABUTHCSA HEe B CHJIAX (CHMCTEMA MOJKET IOJIYyYaTh COTHH ThICAY
3alIpocoB B CeKyHAY). BosHHMKaer 3ajada paclpeleMTh HarpysKy Ha
BOJIBIIIOe KOJWYECTBO (MHOTAA JEeCATKH THICAY) CEePBEPOB, CBA3AHHBIX
mesxy coboit uepe3 MuTepuer. Ecniu mpy 5TOM DPUMEHATH PEJIANMOH-
Hy10 0a3y JAaHHBIX, TO [IJIA BBIIOJHEHHUA Jaye IIPOCTBIX 3aIIPOCOB HYMK-
HO OﬁpalﬂaTbCﬂ KO MHOI'MM cepBepam, 3TO HeJOIIYCTHMO 3aMenjideT Imo-
uck. Ilogobuass mpobieMa BO3HHMKAaET IIPH «00JauHBIX» BBIUMCICHUAX,
NPU KOTOPBIX JaHHbIE II0JIb30BaTeJNsdA XPaHATCA Ha cepBepax B MHTep-
"ere. Takum obpasom, pensuuonasie BJl xopommu, koraa BcaA 6asa Ha-
XOAUTCA HA OJHOM KOMIIBIOTEpPE, HO OHH IUIOXO Macuimabupyromcs.
3T0 3HAUMT, UTO IIPHM yBEJIWUYEeHHM 00BeMa JAaHHBIX U KOJIWYecTBa 3a-
IIPOCOB HE VIAETCA YBEeJIWYHBATH MOIHOCTH CUCTEMBI, IIPOCTO nobaBiAa
HOBBHIEe cepBepa. IIpuunHA B TOM, 4YTO PeIAIMOHHAS MOJENb IJIOXO IIOJ-
XOJUT JJIsA pPaclpeaeéHHBIX HH(POPMAIMOHHBIX CHCTEM.

Bassl JaHHBIX «KJIIOY — 3HAYCHHE»

B nocnegHaue rofbl HOABUINCE 6a3bl JAHHBIX HOBOI'O THIA, MOJIYYHMB-
IIMe HasBaHUe «KJKY — 3HadyeHue» (aHri. «key-value» database), xo-
TOpBIE XOPOIIO NOKAasaau cebsa B pacupeleIEHHbIX cCUcTeMax ¢ 6OIbIIon
HArpysKoii, B TOM 4HCJe B IOMCKOBEIX cucremax MHTEepHeTA.

Basy maHHBIX «KJIH0Y — 3HA4YEeHHE» MOMKHO IIPEACTaBUTH cebe Kak
OrPOMHYIO TAGJIHILY, B KAXKI0H AdYeilKe KOTOPOH MOIyT XPaHUTLCHA IIPO-
M3BOJIbHEBIE AaHHBIE («BHAYEHHA»), UX CTPYKTypa HUKAK He orpaHude-
vHa. KaskaoMy sHa4YeHMUIO IPUCBAWBAETCA HEKOTODPBIH KOJ («KJI0UY»), IO
KOTOPOMY €ro MOKHO HaiiTu. Bce maHHBIe, OTHOCAIMECA K KOHKpeT-
HOM O0BEKTY, XPAaHATCA B OJHOM MeCTe, IIOSTOMY IIPH 3alIlpoce He HYX-

1 H6air = 2'° Teaitr = 2°° Gaiir.

Hanpumep, Google obpabatnieaet Gonee 20 M6 oaHHbIX B
nexb, Facebook xpanut 1,5 NG doTtorpadwin, Twitter
reHepupyet 2 M6 aaHHbIX B rod.
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Ba3abl AaHHbIX

HO ofpamaTeca K pasHbIM TabJIHWIlaM, a JOCTATOYHO IPOCTO HAWTH 3HA-
YeHHe 110 KJII0Yy.

CYB]l nopzep:xuBaeT TOJBKO Ao0aB/ieHHEe 3allMCH, IIOMCK 3HAYE-
HHA N0 KJIIOYYy, a TaKKe M3MeHeHHe M yJalleHHe HaWAeHHOW TaKuM
obpasom sanucu. Hukakne CBA3H MEXKAY 3HAUYEHUAMH B ABHOM BHIE
He IOAAEP)KUBAIOTCA. XOTsA O00BEKT MOMKET COHEpPIKaTh CCHLIKH Ha
Apyrue o06beKThl (ux Kiouu), CYB]/l He npoBepsieT UX IPABUJILHOCTD.
ObecneueHre HANEKHOCTH ¥ IEJOCTHOCTU JaHHBIX BO3JaraeTcs He Ha
CYB]l, a Ha OpUKJAJHYIO OpPOrpaMMmy, Koropas paboraer c¢ 6asoi
JAaHHBIX.

Knroun — 3T0 X3mI-KOABI XpaHAIUXCA AaHHBIX (3HayeHui). Kiro-
uu 00BeJUHAIOTCA B I'PYIIEI TAK, YTO BCe AaHHBIE, CBA3aHHBIE C KJIO-
4aM#d ONHOW IpyINbl, XpaHATCA Ha ogHOM cepBepe. Taxmum obOpasom,
IO KJYY MOKHO Cpasy OIpeAe]uTh HYMKHBIA CEepPBEp U HAIPAMYIO
IIOJIVYHUTE OT HEero JaHHBIe. 3a cdeT aToro obecreunBaeTcss MaciuTabm-
PVEMOCTE — €CJIM OJMH CepBep He CIIPABJIAeTCHA C HArPY3KOM, HYIKHO
A00aBHTE €IIé OAWMH M pas3fejuTh AAHHYIO TPYINY KJIKUYed Ha ABe
YacTH.

Muorue 0aspl THIIA <«KJIOY — 3HA4YEeHWE» XPaHAT NOKYMEHTBI —
00bEKTHI, KOTOPEIE HMEIT IIPOU3BOJBHEIN Habop moJiei-cBOMCTB, Ha-
nmpuMep:

{
kmou: 1231239786234762394769237
asTop: "A.C. IOyuxuu"
HazBaHue: "ErreHur OHeruuH"

}

BaxHO, 4TO Apyrue AOKYMEHTHI MOI'YT MMETh COBEPIIEeHHO APYTroi
Habop mojeii. Takue 6asskl JAHHBIX HA3LIBAIOT JOKYMEHTOOPHEHTHPO-
BAHHBIMH.
WUrak, 6aspl JaHHBIX «KJIIOY — 3HaAYeHHe» o0JIazaloT JOCTOMH-
CTBAMHM, KOTOPhIe IPHHIUIINAJIBHO BaXXHbI B HEKOTOPBIX 3aJa4ax:
e Mmacwmabupyemocmsb — BO3MOMKHOCTh HapalllMBaHHUsS MOILHOC-
TH pacIpejesIeHHONW CHCTEMBI IPOCTHIM A00aBJIeHHEM HOBBIX
CEepBepOB;

e npocmoma NpPeACTABJIeHUS NaHHEBIX, OJM30CTH K UeJIOBEUECKO-
MY BOCHPHUATHIO.

B To xe BpeM#a Y HUX eCTh ¥ HeJOCTATKH:

o CYB]I He noddepxcueaiom ceéa3u MexAy JaHHBIMH, He obecre-
YHBaeT [eJIOCTHOCThL HaHHBIX}




HepensauuoHHbie 6a3bi faHHbIX

®* HeT CTaHJapTa Ha sA3bIK ONMCAHUSA M YIPABJICHHUS JaHHBIMHA
(nnsa penanmonHbix Bl takuMm crangaproM crat as3eik SQL);

® OCHOBHOH BHJ 3aIIpOCOB — IIOWCK 3HAYEHHUS I10 KJIOYY, MOJTO-
My O4Y€eHb CJAO0NCHO, HAIPUMED, BbLNOJHUMb COPMUPOSKY OaH-
HbLX.

B nepByio ouepenb, 0as3bl JaHHBIX «KJIOY — 3HAYEHHE» HCIOJIb3Y-
IOTCS TIpH «00JAaYHBIX» BBIYUCJIEHUAX: B MOMCKOBO#M cucteme Google
(cucrema xpaHeHus gaHHbIX BigTable), uarepHer-marasuae Amazon

(www.amazon.com, 6asa aasHbIX SimpleDB), couvansHon cem Facebook

(www.facebook.com, C¥BO Cassandra), cepeuvce
MUuKpobnoroe Twitter (bwitter.com, CYBO Cassandral.

Kpome roro, ects Gecniaraeie CYBJl aroro kJjacca, Hanpumep
MongoDB (www.mongodb.org) unu o4 CouchDB (couchdb.apache.
org).

Bonpocsbi u 3agaHusa Q

1. HazoBuTre HegocTaTku pensuuoHHbIXx BIl. B Kakux 3ajauax OHH NPOAB-
aaTea?

2, Yro Takoe pacupenenéHHbIe 6a3bl JAHHBIX?

3. Uro rakoe macmrabupyemoctrs? Ilouemy penammonHble BIl nnoxo mac-
mrabupyrorea?

4. Kax BB IOHMMaeTe BHEIDAXKEHHE «KJIY — 3HAYEHHe» 7

5. Kax obGecneunBaiorca cBasu Mexxay obbexkramu B tTakux BII? Kax obec-
MeYHBAETCS IEJOCTHOCTh JAHHBIX?

6. BcmoMHMTE, YTO TAKOe XSINMPOBAHHME W X3II-KOABI. KaK MOHO BBINOJI-
HUTH MacmITabupoBaHue HA OCHOBE X3UI-KOAOB?

7. Yro Takoe JOKYMEHTOOPHEHTHPOBaHHBIE 6a3bl JaHHBIX?

8. HazoBuTe JOCTOMHCTBA M HEAOCTATKH 0a3 JAHHBIX THIA «KJIOU — 3HAUYe-
HHe». B KaKHX 3a71a4axX MX HMeeT CMBICJ MCIIOJNb30BATh?

9. Yto BB AymaeTe o JanbHe#med cyabbe pensnuonabix BIl B cBA3H ¢ mo-
fAIBJICHMEM HOBBIX NPHHIOMIOB XpaHeHus aaHueix? IIposenute wmccie-
JIOBaHHE.

ITonroroBsTe coobmeHHE A

«Hepenanuonusie 6a3bl JAHHBIX: 38 ¥ IPOTHB»

3apaua o

*ITonpoOyiiTe mopaGoraThk ¢ KakoW-HUOYAL NOKYMEHTOOPHEHTHPOBAHHOM
CVBI.




Basabl gaHHbIX

§ 23
JKCnepTHbie CUCTEMbI

JKCIepT — 3TO YeJIOBEK, KOTOPBIA obsafaeT riiyGOKHMHE TeopeTH-
YEeCKUMHU 3HAHUAMU ¥ TPAKTHYECKHM ONbLMom pabomb. B HEKOTOPOH
obnactu. Hanmpumep, Bpauy-sKCIEpPT XOPONIIO CTABUT JHMATHO3 U JIEUHUT
MOTOMY, 9YTO MMeeT MeJWIMHCKOoe oOpaszoBaHHWe U OOJIBIION ONIBIT Je-
yeHna naunueHToB. OH He TONBKO 3HaeT (aAKTHI, HO U IOHUMaeT HUX
B3aMMOCBS3b, MOMKeT OOBSACHHUTH IPHYMHBI ABJIEHUN, CHeJaTh IpPO-
rHO3, HAWTH pelleHue B KOHMIMUKTHOMN cUTyaluu.

IKCIepT MOKeT OTBeTUTh HA BOIIPOCHI, HA KOTOPbIE HEJb3A HANWTH
OTBeTHI B NMOMCKOBHEIX cuctemax MHTepHeTra. Bosee Toro, skcnepr uac-
TO MOJKEeT IPEeAJIOKHUTE PellleHre MJI0X0 MOCTaBJeHHBIX 3amay4, Halpu-
Mep IpH HeXBaTKe, HETOYHOCTH HJIH NPOTUBOPEYUBOCTH HCXOTHBIX
OaHHBIX. [1718 8TOro OH MCHIOJIL3yeT CBOM ONBIT U MHTYHIIUIO, KOTOPBIE
CJIOKHO NpeJCTaBATHL B BHAe (hopMajpHOro ajropurma. B To »xe Bpe-
MA HeAb3A 2GPAHMUPOAmMb TPaBHUJIBHOCTE pPeIIeHud, NPHUHATOIO B
TAKMUX CJOMKHBIX CJIy4dasgX, XOTA HMHOTAA JKCIEePT MOXKEeT NPHUMEpPHO
OLIEHUTL 6epoAmMHOCMb CBOel Bepcuu. Hampummep, MOMKHO TOJAYYUTH
orset: «C BeposTHOCTEIO 80% BBI HOCTYIIUTE B BY3».

JKcnepTHas cucTema — 3TO KOMMNbIOTEpHasl NnporpaMmMa, 3afaqa KoTopoiln —
3amMeHUTb YernoBeka-akcrnepta npu BbipaboTke pekomeHaauuii AnA NPUHATKA
peLueHunil B CIIOXKHON CUTYaLUK.

PaspafoTKa 9KCHEPTHBIX CHCTEM — OTO OJHO M3 HaIpaBJIeHUH
Pa3BHTHA HMCKYCCTBEHHOI0 HHTEJUJIEKTa, IIOTOMY YTO TaKue Iporpam-
MBI OBITAIOTCA MOJAEJUPOBATH MBINLJIEHMe YesjoBeka. Pesysisrar pabo-
Thl DKCIIEPTHOM CHCTEMBI — 9TO He YHCJa, a4 KOHKPETHBI coBeTr
(pexkoMeHJANMA) B CJI0BecHOH dopmMme.

OKCIepTHBIE CUCTEMBI IPUMEHSITCA B MeAHIMHE, 3JeKTPOHUKeE,
reoJIOTHH, AJA pellleHus BOGHHBIX M ylnpaBieHdYeckux sajgad. Ilepmas
akcrneprHas cucrema Dendral 6si1a coggana B CToHMOPACKOM YHUBeED-
cuTeTe B KoHIle 1960-X rr. mya onpefesleHUA CTPOEHUA OPraHUYeCcKHX
MOJIEKYJI 110 UX XUMHUYeCKUM (pOpMyJaM H CBOMCTBAM.

B cocraBe aKCIepPTHOMH CHUCTEMBI BBIAEJIAIT TPY OCHOBHBIE YaCTH:

e 0a3y 3HaHUL;

o ON0K NOayieHus peuleHusa («peuaTesb»);

* unmep@eiic ¢ noavoeameJiem.




AKCNepTHbIE CUCTEMBI

Baza 3mammii ornuyaercs or 6assl JAHHBIX TeM, 4TO B Heil Xpa-
HATCA HEe TOJBKO (DAKTHI, HO M NpaBWJa, IO KOTOPHIM K3 (MAaKTOB je-
JIAIOTCH BBIBOJBI.

PaKkThl — 9TO YTBEPKAEHHS, KOTOPbIE CYMTAIOTCH HCTUHHBIMU,
HAIIpHMep:

® Y OKYHA eCThb »Kabpsl;

e WUBan — oren, Mapsu;

¢ Bouara Bnagaer B Kacnuiickoe mope.

IIpaBuna 06er9HO GOPMYIUPYIOTCH B BHJE «ECJH..., TO», HAIPH-
mep:
¢ €CJIH X — JKHBOTHOE M X ABIIIHUT XabpaMu, TO X — pbIda;
e eclIu X — OTeN Y U Y — OTell 2, TO X — AeJ 2;
® €CIM X COCTOMT W3 AaTOMOB yIJiepoja M 00JajaeT BBICOKOMH
TBEPAOCTHIO, TO X — aJIMa3s.

Takum obpazoM, B OTJIMUME OT AAHHBIX, 3HAHUA I[IPEJCTABJIAIOT
coboii obIue CBA3M IPEAMETOB, MOHATHI W ABJIEHUA; 4acTo ux dop-
MYJHPOBKA COAEPKHUT NepeMeHHBIe!,

B paspaloTke sKCHIEepPTHOW CHCTEMBI YYAaCTBYIOT SKCIIEDPTHI U CIIe-
IHaJbHO O0yYeHHBIH CHeNHaJIMCT — HWHIKeHep N0 3HaAHWAM, 3ajada
KOTOPOro — MPeACTaBUTL 3HAHWUA SKCIEPTOB B TaKoW dopme, 4TOOBI
OHHM MOIJIM OBITH 3anucaHel B 0asy 3HaHuit. BayKHO, uT0OBI 3Ty 6a3y
BHAHUH MOYKHO OBLIO HOCTEIIEHHO IONOJHATH — J00ABIATHL HOBBIE
IIpaBUJIa BEIBOJA HE3aBHCHUMO OT HPEIbIAYIIUX.

Bropoit 610K 9KCIOEPTHOM CHUCTEMBI — «pelllaTe]b» — JTO IPOrpam-
Ma, KOTopas MOJeJIIpYyeT PAaCCYKIeHHA SKCIepTa, HCIIOJL3ydA IIpeuo-
CcTaBjJieHHBIe eff HMCXOAHBIE NaHHbIe W WHOOPMANMIO U3 6asbl 3HAHMIA.
B pesysbraTe paGoTEI OHA HE TOJBKO BHIAAET 3aKJIIOUEHHE, HO M MOJKET
NoApo0HO MOKAa3aThk, KAK OHO OBLIO MOJIYYEHO (Kakue NMpaBuia OLLIM HC-
noJie30BaHEI). Pemarens — 3T0 yHMBepcalbHAA IporpaMMma, KOTopas
MokeT paboraTs ¢ 1060l 6a30i 3HAHWI MOHATHOTO e opmara.

Kax mpaBuio, monbsoBaTens paboTaeT ¢ 9KCIEPTHOM CHCTEMOH B
pexuMe auajora, orsedas Ha eé BOIIPOCHI. PaccMOTpHM HpoCTeHImyio
SKCIIEPTHYIO CHCTEeMY AJif OllpejiesIeHUsA KJacca »KUBOTHEIX. IIpexmo-
JIOXKHUM, 4TO B 623y 3HAHMI BHECEHBI CJIeVIONINe IpaBuia:

¢ €CJH Yy KUBOTHOT'O €CTh Iepbs, TO 3TO IITHIIA;

® €eCJIM XWBOTHOE JBIIIUT kabpamMu, TO 3TO puiba;

BcnoMBuTe, UTO B JIOTHMKe YTBep)KAEHHE € MePEeMEHHLIMU HA3bIBAETCH
npeduxamom.
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Ba3bl AaHHbIX

e €CJIV YKMBOTHOE KOPMHT JEeTEHBIIIe MOJOKOM, TO 8T0 MJIEKOIIN-
Talolee;

e ECJI¥ KUBOTHOE — MJIEKOIIMTAIOIIee H eCT MACO, TO 8TO XUIITHUK.

Juasor mojb3oBaTeNid ¢ 9KCIEPTHON CHCTEeMOH MOMKeT ObITh, HAa-
IpuMep, TAKUM (OTBEThHI IMOJIb30BATENA BBIAEJIEHBI KYPCUBOM):

— 9TO XHUBOTHOE KOPMHT AeTeil MOJIOKOM?

— Hem.

— 9TO KHBOTHOE UMeeT nepba?

— Hem.

— JTO XUBOTHOE ABIIIAT KabpamMu?

- Ha.

— 3to peIda.

IOnsi Toro 4To6GBl ONpeAeNuTh MOCIeZ0BATEJILHOCTE BOIPOCOB, 9KC-
IepT ¥ HMHXKeHep [0 3HAHMAM CTPOAT AePeBO peIlleHuii, HaIpuMep
rakoe (pmc. 3.52).

[ Kopmur gereit Mosoxom? ]

Her Ha
Muexonuramomiee
HUmeer nepoba? ] r Ect msaco? ]
/\ Hwa
[Jlm.um maﬁpamn Iruna ? XUIHUK
Puc. 3.52

KoHeuHO, 9Ta aKCIePTHAS CHCTEMAa HEIoJIHAa ¥ B HEKOTOPBHIX CJY-
Jasgx KJacc »KHMBOTHOTO ONPEAEeJHUTH C €6 NOMOIIbI0O He IOJYy4YHUTCH (CM.
3HAKH BOIIPOCA HAa cXeMe).

IIpocTyio SKCHEPTHYIO CHCTEMY MOYKHO HANMCATEH Ha J1060M sA3BI-
Ke IpOrpaMMHPOBaHUSA, B KOTOPOM €CTh OIlepaTOpPhl BBOJA, BBIBOJA U
perBiaeHusa. OgHako ansa npogeccuoHalIbHBIX paspaboTok B aTOH 06-
JIACTH Yallle BCero NPUMEHSAIOT cllelHabHble A3BIKHA, HAIpUMED A3BIK
Jorudeckoro nporpamvuposaaus IIposor. Ilporpamma Ha IIposo-
re — 210 HaboOp (aKTOB W IpaBHJI BHIBOAA. AJITOPDHTM pellleHHsA 3aja-
Yy IHCcaTk He HYXXHO, pelalplnas CHCTeMa caMa HaXOJUT OTBeThl Ha
BOIIPOCHI, 3aJlaHHBIEe B OIIpeesIEHHON (hopme.




JxKcnepTHbie CUCTEMbI

HUrak, skcnepTHas cucrema obnazaeT CIeAVIOIIUMH CBOMCTBAMH:

e NPUMEHSETCH B ONPENeIEHHON HOCTATOUHO Yy3KOU o6nacT;

e HCIHOJbL3yeT 0a3y 3HAHHI, KOTOPAA MOXKeT PACLIUPATHCH;

e MOJYKET IPUMEHSATHCHA IIPU HETOYHBIX ¥ IIPOTHBOPEYMBBIX [JaH-

HBIX;

e BBIJIAET OTBET B BHJ/Ie PeKOMeHZauuu (cCoBeTa IO NPUHATHIO pe-
IeHUA);

e MOJKET IIOKAa3aTh, KaK IIOJYUEeHO pelneHue (KaKue IIpaBUJja IPH-
MEHAJINCE).

B mocnegHMe rogel mporpecc B OGJIACTH 3KCHEPTHHIX CHCTEM He
O4YeHb 3aMeTeH, YTO CBA3aHO C UX CePbE3HBEIMU HEJOCTATKAMMU:

e ONBIT U MHTYUIHI SKCIEPTOB OYE€Hb CJOMKHO (opManu30BaTh,
CBECTH K YETKHM IIDaBHJIAM;

e OTJIAJKA W TIPOBEPKA SKCIEPTHHIX CHCTEM OYeHb CJIOKHA, Ta-
KUM 00pasoM, TPYAHO TrapaHTHPOBATHE NPABHJILHOCTE BBIBOJOB
(aT0 0COOEHHO BajXHO B BOEHHOM 00J1acTH);

¢ DKCIIEPTHBIE CHCTEMBI He CIIOCOOHBI camoobydaThes, NS HUX IOX-
Jep:KKHN HeoOXoauMa IocTosHHAA pabora WH)KeHepa 10 3HAHUAM.

Bonpocskl u 3apaHus Q

1. Yro Takoe akcuepTHad cucrema? M3 KAKHX BJIEMEHTOB OHA COCTOHT?

2. Yem oramuaercsa 6asa 3HaHHI oT 6a3bl JaHHBIX?

3. IlepeuncauTe 0cOGEHHOCTH SKCIEPTHBIX cucTeM. B Kakux obiacTax oHHM
NIPAMEHATCA?

4. Yro BXONUT B 3aflaui MHKeHepa 10 3HAHUAM?

5. ITouemy pasBuTHe BKCIEPTHBIX CHCTEM B HOCJeJHHE I'OABI UAET He OYEeHb
aKTHUBHO?

IToaroroBsTe coobmeHHe A

a) «4Yro Takoe 6asza 3HaHUAT? »

6) «Yro menaer MHIKEHEP MO 3HAHUAM? »
B) «IIpumMeHeHUEe DKCIEPTHHIX CHCTEM»
r) «f3sik nporpammvupoBasusa IIpoaors

3apnaum 0

1. lIpuaymaiite kakyo-HUOyAb 3agady, B KOTODOM HYHO IPHHATEH perle-
Hue. IlocrpoiiTe gna Heé 6asy sHaHuUil B (hopMe «eciH.., TO...» H JAePEBO
pemieHui. 3T0 MOKeT OBITh, HAIPHMED, IPOTHO3 IIOIOABI, OTABIX HA BEHI-
XOOHBIX, IIOE3/Ka 3a pybexx u T. .
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*2. IlocTpoiiTe nns Bamieil 3ajjauM SKCIEPTHYIO CHCTEMY Ha KaKoM-HuOy b
A3BIKE MPOIPAMMMPOBAHHS.

M MpakTuyeckue paboTbl

PabGora Nt 13 «PaGora ¢ roroBoii Tabauieii»

Pabora Ne 14 «Cosganue ogHOTAGIIIHOM 6a3bl TAHHBIX »
Pabora Ne 15 «Cosnanue 3anpocoB»

Pabora Ne 16 «Coznanue hopmbI»

Pa6ora Ne 17 «Opopmaenue oruérar

Pa6ora Ne 18 «f3erx SQL»

PaGora N 19 «ITocTpoenne Tabaun B pensnuonHoit BII»
Pa6ora Ne 20 «Cospanue GopMBI ¢ TOAINHEHHOMN »
Pabora Ne 21 «Cosmanue sanpoca K pensuuossoi BIl»
Pa6ora Né 22 «CospaHue oTuéra ¢ rpynmupoBKoOi»
Pa6ora Ne 23 «Hepensunonusie BJI»

Pabora Ne 24 «IIpocras aKcriepTHaA cUCTEMA »

{2 90P k rnase 3 ua caiire GLMOP (http://fcior.edu.ru)

ITpoexTpoBaHNe OO'BEKTOB JAHHBLIX
¢ Bpoj nauubix B B]]

» IIpoexTHmpoBanme sKpaHHBIX GHOPM
e 3amnpocsl Ha BEIOOPKY JaHHBIX

¢ IlpoexkTuUpOoBaHME OTYETOB

Camoe BaxHoe B rnase 3

* Undopmanmonnas cucrema (MC) B MIMPOKOM CMBICJE — 3TO
annapaTHble ¥ IPOIPaMMHBIE CPEJACTBA, MpeAHA3HAUYEHHEIE AN
TOI'0, YTOOB! CBOEBPEMEHHO 00ECIeUUTH MOJIb30BaTe el HYKHOM
uHpOpMAaNuei.

e Basa pammsix (BJ]) — aTo cenuanssHEBIM 06Pa3soM OPraHM30BaH-
Hasg COBOKYIIHOCTL JaHHBIX O HEKOTOPO# mpeaMeTHO# obiacTw,
XpaHAasgcA BO BHENIHEel MaMATH KOMIObIOTEpA.

¢ Cucrema ynpasienus 6asoit mauubix (CYB]I[) — ato nmporpam-

MHBIE CPEACTBa, KOTOPHIe MO3BOJIAIOT BBINOJHATE BCe HEOOXOMM-
MBIe onepaunuu ¢ 6asoil JaHHBIX.




JKCnepTHbie CUCTEeMbI

Basa gaHHBIX U cucTeMa ynpasieHusa 0aszoil masHbBIX (CYBIIL)
HepasphIBHO CBA3aHbI: CBOMCTBA 0as3bl NAHHBIX ONIpPEAEJISIOTCHA
CYB], koropas eil yupasiseT, 1 Ha00OPOT.

ITons3oBarens yaine Bcero paboraer ¢ CYB]l uepes mpukan-
Hyl0 1nporpammy. Hexkoropsie mnporpaMMmsl, HAaIpHAMeED,
OpenOffice.org Base u MS Access, BBIOOJHAIT (QYHKIILHA
C¥YB/l u npukJIagHON# NPOrpaMMEbl.

BonsmuHCcTBO cOBpeMeHHBIX (a3 AAHHBIX CTDOATCA HA OCHOBE
PeNAIMOHHON MOJENM AAHHBLIX M MOTYT OBITH IPEJCTABJIEHBI B
Buzie Habopa Tabauin. CTpoku B TaGJIUIAX HASBIBAIOT 3aIIUCAMH,
a cToJOIBI — IOJAMH.

Ina ynpaBleHUs PeNAINHOHHBIMH 0asaMM JaHHBIX HCIOJb3YeT-
ca A3bIK sanpocoB SQL. C ero moMoinpio MOKHO BBIOHpPATH
HY)XHBIe JaHHbIE, a TaKiKe A00aBIATH, U3MEHATL U YIAJATH 3a-
IIHCH B TAbJIMILBI.

Ja yckopeHHs IoMcKa B 0asax JaHHBIX HCIOJb3YIOT HHAEK-
CBbI — JIONIOJIHUTEJbHbIe TA0JHIbI, B KOTOPBIX 3aIlMCH OTCOPTH-
POBaHBI 110 KAKOMY-TO KpuTepuio. Biarogapsa npeaBapuTe bHOM
COPTHPOBKE, B HMHJAEKCAaX MOXKHO MCIIOJH30BaTh ABOWYHEIN IIO-
HCK, KOTOPBIA paboTaeT sHAUUTEIbHO OBICTpEE JIHHEMHOIO.

Yrob6bl HE JONYCTHTH IIOTEPH AaHHBIX IPH cOOSX BO BpeMs BhI-
TIOJTHEHH S CJIOJKHEBIX ONEepaIlfii, HCIONb3YIOT TPAH3AKIIHHA, KaXK-
Jasg M3 KOTOPBIX AOJIKHA OBITh JIMOO BEIIOJNHEHA IIOJHOCTHIO,
aubo He BBINIOJIHEHA BOOOIIE.

st 06paboTKX OYeHb OOJBLIIMX MACCHUBOB JAHHBIX IIPUMEHHIOT
pacnpenesnénasie BI[, B KOTOpPBIX HaHHBIE PACIOJOMKEHBI Ha
MHOI'MX cepBepax B ceru VMHTepHer. MHOrMe M3 aTux 6as maH-
HBIX ABJIAIOTCA JOKYMEHTOOPHEHTHPOBAHHBIMM (06asbl HaHHBIX
«KJII0Y — 3HaYeHHue»).




Maea 4
Co3paHue BeO-canuToB

§ 24
BeO-caiiTtbl u BeO-CcTpaHuubi

Beenenne

Bcemupnas nayruna, uiau Bed (aari. World Wide Web), — aro
camasa MomHas cayx6a HMuarepHera. OHA COLEP;KHUT I'MIEPTEKCTOBEIE
JOKYMEHTHI, CBA3aHHBIE MeXKIAY cOO0M runepcChlIKaMHu.

F'uneprekcT (aHrn. hypertext) — aTo TEKCT, coaepXallui rnepcCbInku.
M'unepcceinka (aHrn. hyper reference) — aTO cCbinka Ha Apyrve 0ObekTbl
(4acTu ATOro Xe AOKYMeHTa, [Apyre [OKyMeHTbl, hainbl, nanku, nporpammbl
uT. 4.).

Hanpuwmep, cchlIKM Ha APYyrue CTaTby B DHIUKJONEAHAX — 3TO
TOYKE I'MIEePCCHIIKH.

T'mneprekcroBsie HokyMeHTH B UHTEepHETe HaswIBAlOTCHA BeG-cTpa-
HUIIaMH; OOBIYHO CCBLIKHM Ha BebO-CTpaAHHUIAX BBIAENAIOTCA IIBETOM
1 NOAYEPKUBAIOTCH.

CoBpemMeHHBIe Be0-ZOKYMEHTHI BKJIIOYAXOT HE TOJBKO TEKCT, HO
M Apyrue BUJABI HHPOpPMAIIUU — DPUCYHKH, 3BYK, BHUJEO, IIO9TOMY IJIs
HHX HCIIOJb3YeTCs BhIpakeHue I'HIiepMmenua.

Munepmeawma (aHrn. hypermedia) — 3TO rMNEPTEKCTOBLIA AOKYMEHT, COAepXKa-
Wit n3obpaxeHus, 3ByK, BUAEO, NMPUYEM KaXAObliA 3NeMeHT MOXeT ObiTb ru-
NEepCChINKOW.

BeG-cTpaEnnel pasmemaooTces Ha cepsepax. CloBo «cepBep» uMeeT
HECKOJIBKO 3HavyeHuii. CepBepoM HA3LIBAIOT CHENHANbHBEINH KOMIbIO-
Tep, KOTOPBLIA BhIJEJIEH IJs OOCHAYXKHBAHMUA I[OJIb30oBaTeseil (Hanpu-
Mep, A XpaHeHHus (aiiios). [Ipyroe sHaueHHe TepMHHA «CepBep» —
nporpamMma, Koropas obecrmeumBaeT paboTy KaKOW-HUOYAL CIYIKOBI.




Be6-caitTebl u Be6-cTpaHuLibl

Hanpumep, ajsa Toro 4tobbl IOJB30BATENHM MOrJaH ofpainarbess K
Beb-cTpaHHIAM, HAa KOMIbIOTEpe, I'Zleé OHM XPaHATCH, HYMKHO 3amyc-
THTE BeG-cepBep.

Beb6-cepBep — 370 nporpaMma, Kotopas NpUHUMaeT 3anpockl NO NPOTOKONY
HTTP' n oTBeuaer Ha HUX — Bo3BpaLlaeT Be6-CTpaHuLbl U AONOMHUTENbHbIE
[aHHble (PUCYHKK, 3BYKOBbIE hainbl, BUAeotannbl).

IO nst mpocMoTpa BeO-cTpaHUIl Ha SKPaHe HY)KHAa cHeluajlbHas Ipo-
rpamMmma — Opaysep (auri. browser — «IpocMOTPINUK»). Bpaysep —
3TO KJMEHTCKas mporpamMma, eé sajiaua — IIOCJATh 3ampoc BebG-cepse-
PV, MOJNYYHUTE B OTBET BeO-cTpaHMIY M IIOKA3aTh eé Ha 9KpaHe.

Tpynna Be6G-cTpaHuIi], KOTopble O00BeguUHEHBI OOmed TeMOH H
oopMIIeHHEM, CBA3aHLI I'MIIEPCCHLIKAMU U (Yallle BCEro) pacloJioiKe-
HBI HA OJHOM cepBepe, HaswIBaercs Beld-caiiTom. OcHOBa caiiTa — 2TO
ero KoHTeHT (aHri. content — copepkaHue, UHOOPMAIHOHHOE HAIIOJI-
HeHHe), T. €. Te MaTepPHaJbl, KOTOPbIE MOTYT 3aMHTEpPecoBaTh I10JIbH30-
BaTesd. Bropas Ba)kHad COCTABAAMKIIAA caiita — JM3alH, T. e,
ohopMmIeHre MaTepuana, cunocod mogaun uHGoOpManuu. 3agada Au3ai-
Ha — CJleJIaTh UCIIOJb30BaHHUE canTa yAOOHBIM AJIsA YHTATENeH.

CraTuuecKue M JMHAMHYECKHe BelO-CTPaHHMIBI

BebO-cTpasunsl — 2T0 0OBIYHBIE TEeKCTOBble Gaiinbl (B dopmare
«TOJBKO TEeKCT», aHri. plain text). ns Toro 4Tobbl OIpeneIuTh
CTPYKTYPY AOKYMeHTA (3aroJIoBKH, a03a1bl, CHUCKHU U Ap.), HCHOJb3Y-
or 136k HTML (aurn. HyperText Markup Language — SA3BIK pas-
MeTKH THIepTeKCcTa).

B saseike HTML wmcnonssyiorTcs KOMaHAbI 0cOG0ro THIIA — TIrd
(aurn. tag — merka, Apabik). CyIiecTBYIOT TATH JJIA BhIIEJNeHUA 3a-
roJIOBKOB, ab3ales, BcTaBku Tabaun. C moMomipio TaroB B Be6-cTpaHu-
bl Z0DABISAIOT PUCYHKH, 3BYKH, AaHUMAIUIO, BUJIEO, KOTOPble XPAaHAT-
csA Ha cepBepe B BHJE OTHAEJLHBIX (aiysoB. HacTo AJA NONOJHHUTENb-
HBEIX ZAaHHBIX Ha caiiTe CO3JAIOTCA ClelHalbHEIe KATAaJIOTH, HAaIpuMep,
PHCYHKHX MOTYT GBITH pasMeIleHBl B KaTaJjore images, 3ByKOBBI€ U BHU-
meogaiinel — B Karanore media (puc. 4.1).

HyperText Transfer Protocol — mpoTOKOJ NepejavYy I'HIepPTeKCTa.




CoapaHve BeO-canToB

Puc. 4.1

Bpaysep, nonyuus oT cepBepa 3amnpoIleHHYIO BeO-cTpaHuIly, obpa-
GaTbIBaeT €€ TeKCT W BBEIBOAUT MHMOPMAIIMIO HA 3KPaH B YAOOHOM IJis
yesioBeka (opme. BeTpeTHB KOMAaHABI AJIS BCTABKM JOMOJHUTEJIBHBIX
JaHHBIX (HampuMep, PUCYHKOB), Opaysep sampalldBaeT UX C cepBepa.
Taxum obpasom, [yid IIOJHON 3arpys3KH BeOG-CTPAHUIBI MOKET IOTpe-
6oBaThCA HECKOJBKO 00palleHuii B CepBepy.

HecmoTpsa Ha cymiecrByiomiue crangaptel sassika HTML, pasHbie
Opaysepbl MOTYT [10-PA3HOMY IIOKA3LIBATH OAHY U TY Ke Beb-CcTpaHu-
ny. IosToMmy npodeccrnosanbpHbie paspaboTUMKM 06A3aTENLHO IIpOBe-
PAIOT, YTOOBI caliT BBIMIAAEN MO0 BO3MOYKHOCTH OAMHAKOBO B DPA3HBIX
6paysepax (2TO CBOMCTBO HA3BLIBAIOT KPoccOPay3epHOCTHIO caiTa),

Be6-cTpaHUIBI MOMKHO pasfejuTh HA JBa THIA:

¢ craTudeckue BeG-cTpaHHIE! (OHM OOBIYHO MMEIOT PACIIUPEHUSA

htm unu html) xpauarcs vHa cepBepe B roroBoM BUJIE;

e nuHamMH4Yeckue BebO-crpaHunsl (¢ pacmmupenusavu php, asp,
pl) — MOJHOCTHI0 MK YACTUYHO CO3JAIOTCA HA CEePBEpe B MO-
MeHT 3ampoca.

CraTtuueckue BeO-CTPAHMILI MEHBLIIE HATDYKAIOT CepBep # OBIiC-
Tpee 3arpy’KalTCsi, MOTOMY UYTO MX KOJ MOJHOCTBIO I'OTOB, CEPBEPY
ocTaeTcs NPOCTO mepecsiaTh ero mo cetu. OOIHAKO OHM He ITO3BOJSIOT
paboraTes ¢ HU3MEHAIIUMUCA JAAHHBIMH: BHIOpATHL MHMOPMAIMIO U3
6a3bl HAaHHBIX, AOOABHTH KOMMEHTAPUH K (ororpadmsaM, NOCTPOUTH
roCTeBYIO0 KHHUI'Y u T. II. Kpome TOro, urobsl moAAepIKUBaAThL CAlT (BHO-
CHUTh U3MEHEHHUA B ero coJep:KaHue U AU3aifH), Hy»KeH KBaaudumupo-
BaHHBIA paboTHUK, 3Haromui a3elk HTML u cnocobGHBIA HMCHIPABIAATH
Kox crpaHul. Craruueckue BeG-CTPAHUILI MOXKHO WMCIIONB30BATL HA
HebONBIIAX caWTaX-BU3UTKAX, COJEP}KUMOE KOTOPBIX H3MEHAeTCH
TOJILKO aBTOPOM.




Be6-caiiTbl  BeO-cTpaHuLbl

JdunamMuyeckue BeO-cTpaHMubl — 9T0 IIAGJIOHBI, B KOTOPBHIX €CTh
IpOrpaMMHBIH KOJ HA CIIeNUaibHLEIX cepBepHBIX Asbikax — PHP, ASP,
Perl. Korga cepsep mosrydyaeTr sampoc Ha TAKYIO CTPAHMILY, OH 3alycKa-
€T IpOrpaMMy-HHTEPIPETATOpP, KOTOpas BBINOJHSAET 3TOT Koj. Yamie
BCEro IIPH 9TOM BhIOMpaeTca mHGopManusa u3 6a3bl JaHHBIX, XPaHAIIEH-
ca Ha cepBepe. C MOMOIIBI0 TPOrpaMMBbI, BCTPOEHHOHW B JHHAMHYECKYIO
CTPaHUILY, MOKHO A00aBIATH, B 6a3y HaHHBIX MH(MpOPMAIUIO, 3arpyKeH-
HYIO IIOJIb30BaTeJeM (PHCYHKH, BUe0, KoMMeHTapuu). IIpakTuyecku
BCe KPYIIHBIE CANTHI COCTOAT U3 AUHAMHYECKUX BeO-CTPAHMIL.

Jns yopaBieHus AMHAMUYECKHUM CAMTOM YacTO IIPUMEHSIOT CHCTe-
My ynpasiaeaHsa copep:xumsbiM (auria. CMS — Content Management
System), ¢ TOMOIILI0O KOTOPOHN CAUT MOTYT HOAAEPKUBATH IIOJIH30BATE-
gu, He sHaommue sa3bika HTML. Ogsako coaganue IUHAMHYECKOI'O
BeO-caiiTa — JOCTATOYHO CJIOMKHAsI 3ajada, AJIf pelIeHus KOTOPOM
HY»KHO (kpome sHaHuA Asbpika HTML) ymeTrs IporpaMMHpOBATE HA Of-
HOM K3 CepBEPHBIX SA3BIKOB.

Kax npaBuiio, fHHaAMHYECKHEe CalThl paboTal0T 3HAYUTEIHHO MEX-
JIeHHee, YeM CTaTH4YeCKHe. 3TO CBA3AHO C Te€M, UTO cepBepy IpPHU MOJy-
YeHMH 3amnpoca Heobxoaumo ofparuThes K 0ase AaHHBIX, HOCTPOUTH
3allpOIIeHHYI0 CTPAHUIY B IaMATH M TOJIBKO IIOTOM IepecjaTh eé IIo
CeTH Ha KOMIBIOTED KJIMEHTA.

WHorga AMHAMUYECKHUMM HA3BIBAIOT TAKYKEe BeO-CTPAHUIILI, KOTO-
phle XpaHATCA Ha cepBepe B rOTOBOM BHE, HO COJEPIKAT IPOrpPaMMHBIA
KOJI Ha CIeIHAaJIbHBIX fA3BIKAX MPOrpaAMMUpPOBaHUA (Yallle BCEro — Ha
JavaScript). Takoii mogxon wacro HaseiBaloT aumHamMuuyeckum HTML
(aarn. DHTML — Dynamic HTML), ero ocHoBHas ueas — obec-
NeYnTh UHMEPAKMUBHOCMb, T. €. ChejaTh Tak, 4TOObl BeO-cTpaHHIA
«pearupoBaja» Ha JIeHcTBUA moJb3oBaTend. Kox B JAWHAMHUYECKHX
CTPaHHMIAX TAKOT'0 TUIA BHIMOJHsET Opaysep Ha KOMIBIOTEpPe-KJIHWEHTE,
IO3TOMY CepBep He 3arpyixaercs AONOJHUTeNbHON paboToii.

IIporpamMmma Ha s3weike JavaScript HaswiBaeTcsi CueHaApUeM HJIH
CKPHUIITOM.

CkpunT, UK cueHapuw (aHrn. scripf) — 3To NporpaMMmHbIiA KO4 AN aBToMa-
TV3aLWKN KaKOM-TO onepauum nonb3oBaTens.

C OOMOIIBIO CKPHMIITA MOXHO H3MEHATH COoJep:KuUMoe U odopmie-
HHe 396'GTDEHHHH B OTBET HA JeHCTBUA IOJb30BATEJIA:

e 3aMeHATH TEeKCT, oQopMJIeHHE, PHCYHKH;

e CTPOHUTHL MHOI'OYPOBHEBEI€ BHIIIANAIOIIIHE MEHIO;

&b
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Cospnanve Beb-cantos

¢ CKPBIBATH M OTKPBIBATH YACTH CTPAHMIIBI;
® IIPOBEPATH AaHHBIE, BBEJEHHBIE II0JIb30BATEIIEM;
¢ BBINOJHATH BBIYUCICHUS U T. [.

Bonpocbl u 3apaHus

1. ITossicauTe pasHUIy MexAy BeceMupHoit nayTuHoilt 1 MaTepaeTroM.

2. Yro Takoe runmeprercr?

3. CymecTBOBaNH JHM THIEPTEKCTOBBIE NOKYMEHTHI 10 u3o6peTeHHMs KoM-
neioTepoB? Yro HOBOro BHeciau B 9Ty cdepy xKomneioTepri? IToarorossre
coobiieHue.

4. Yro Takoe runepmeznua?

5. Kaxne sHaYeHHWs MMeeT CIOBO ¢cepsep»?

6. Uro raxoe BeG-cepBepri? KakoBa mx posanr B paGore BcemmpHoit may-
THHBI?

7. Kakue 3agaun pemaet 6paysep?

8. Yro Takoe Beb-caiiT?

9. Yto Takoe KOHTeHT caira?

10. Kaxoii A3BIK HMCIIOJB3YETCHA JJIA ONKMCAaHUA BeG-cTpaHu?

11. Kakue sajaun pemamoT BeG-gusaiiHephl — JIOAH, 3aHUMAIOIIUECs pa3pa-
6oTKOM nu3aitHa caiiToB?

12. O6cyauTe ¢ yUuTeNIeM M OJHOKJACCHHKAMH Bompoc: «Jlmsaiis cafita —
LeJb HJIN cpeacTso?»

13. Yro Takoe Tar? YTo MOKHO cHeJIaTh ¢ HOMOIILIO TAroB?

14. Kax BBI gymaere, Imo4YeMy IS XPAHEHUS DPUCYHKOB OOBLIYHO BBIJEISAIOT
OTAEeJILHBIM KaTajaor?

*15. Kakue omepanuu BeInoJsHsAeT Gpaysep npu sarpyske BeG-CTpaHMIBI, af-

pec KOTOPOH BBEJI MOJIb30BATEJb?

16. Kak BBI fymaeTe, moyeMy pasHble Gpaysepsl MOTYT MO-PA3HOMY MOKA3KI-
BaTh OOHY U Ty »Ke BebG-cTparuny?

17. MoxxHO I IpocMaTpHBaTh BeG-cTparuny 6ea Gpaysepa?

18. Yro Takoe KpoccGpaysepHOCTE?

19. Yem oTiHuaTCs CTAaTHYECKHe M AWHaMHUdeckue BeG-crpamunsi? Hazo-
BHTEe THIIMYHBIE PACIIMPEHHMA CTATHYECKHX H JHHAMHUYECKHX CTPaHHII,

20. B u4ém [OCTOHMHCTBAE M HEJOCTATKHM CTATHYECKHX H JAUHAMHUYECKHX
BeG-cTpaHuUI?

21. ITouemy KpymHBIE CAWTHI IIPAKTHYECKH BCErJa CTPOATCA HA JAUHAMUYE-
CKHX cTpaHunax?

22. Yro Takoe CMS?

23. Yro rakoe mmHamMuueckmii HTML? Yem OTIMUAOTCA CTPAHHIBI 3TOr'0
THOA OT Beb-cTpaHHUI, HANMCAHHBIX HA A3bike PHP?

24. Yto Taxoe CKpHOT, MiaH cueHapuii? Kakue safa4d MOMHO peliaTb C IIO-
MOIIBI0 CKPHNTOB?

25. Kakoii sA3BIK 4allle BCero NPUMEHAeTCH IS CO3JAHUA HHTEPAKTHBHBLIX
BeG-cTpaEuL?




TekcToBbie BeO-CTpaHuLibi

IloaroroBesTe coolblIeHHE

a) «JlmsaiiH caiiTa — IeJb WJIU CPEACTBO? »
6) «4To Taxoe KpoccOpaysepHOCTE? »
B) «CoBpemeHnHbIe OHpaysepsi»

§ 25
TexkcToBbie BeO-CTpaHuLbl

Kax co3maTh BeO-cTpanuiy?

IIpocreiimuit criocob co3JaTh TEKCTOBYIO BeG-cTpaHUILy — 3TO Ha-
6paTh eé KoJ B KaKOM-HHOYIbL TEKCTOBOM peIZaKTope, KOTOPHIH pabo-
TAeT C IPOCTBEIM TEeKCTOM 0e3 odopMiaeHHA («TOJNBKO TEKCT», AHIJL
plain text) m coxpauuTb B (aitne ¢ pacmuperueM htm mam html.
B onepanuoHHOW cHcTeMe I 3THX pacIIMpeHMil, Kak IpaBuio,
yCcTaHOBJEHA CBA3hL (acconuanusa) ¢ OpaysepoM, TAK 4TO IPU JBOHHOM
mieJluKe Ha uMeHH Gdaiina Beb-cTpaHMIa OTKpLIBaeTca B Opaysepe
B peXHMe IIPOCMOTpA.

Jns M3MeHEeHUs CTPAHMIBI MOXKHO HCIIOJL30BAThH JI000# TeKCTO-
BBIM pepaxkTop. Ilociie 3amucu M3MEeHEHUH Ha JUCK HYXXHO OOHOBHTH
cTpaHMIy B Opaysepe (4alme Bcero AJA 9TOr0 HMCHOJB3YyeTCH KJIaBH-
ma F5).

Kpome TOro, cyumecTBYIOT clenuajbHbBIE DefaKTOphI, IpeJHa3Ha-
YeHHBIEe AJs paspaboTku BeG-cTpaHun. MHorme M3 HUX HOJJeprKHBA-
ot pexxuM WYSIWYG (aarn. What You See I's What You Get — uro
BUAUING, TO U HOJYYHUIIL), T. €. IPH PEAAKTHPOBAHUU JOKYMEHT BEI-
TIAAAT TaK JKe, KaKk IIpu npocmorpe B Opaysepe. MameHATH comepaxka-
Hue u odopMIeHHe BeO-CTPAHUI[LI MOKHO TOYHO TaK JKe, KaK M B TeK-
CTOBBIX IIpolieccopax (C mOMOIIBIO MBIIIM, MEHIO ¥ KOMAaHIHBIX KHO-
II0K), IPW 9TOM IIOJIL30BATEJIO0 He HY)KHO 3HaTh A3bik HTML — Bce
HeoOxonuMmble KoMaHAbl (Tarm) mporpamma japobaBiser aBToMaTHde-
ckn. B To ke BpeMa mpodeccHoHANbHBIE BeO-gU3aliHepPHI PEAKO HC-
noas3yT WYSIWYG-pegakTopbl, IOTOMY YTO AJIA TOYHOH BEPCTKH
(pasMemieHHs MaTepuajia HA CTPAHHUIE) IPAKTUYECKH BCerja MPUXOo-
auTcsa BpyuHyIo pepaktuposats HTML-kogz.

Hasxe ecnu pemaxTop mopgnep:xkusaer pexkum WYSIWYG, ouens
IMOJIE3HO M3Yy4YaTh KOJ HOCTPOEHHON B HEM BeOG-CTpAHMIBI IJIA TOTO,
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CoapaHve BeO-canToB

4TOOBI B OYAYIIEM BbI CMOIJIM JIEIKO NEpeiiTH K CO3JaHHI0 AUHAMHUe-
CKHUX calTOB.

IlepBas Be6G-cTpanua

Jna pasMeTKH BeG-CTpaAHMIBI MCIOJAb3YIOTCA CHeNUaJbHBIE KO-
mauab!l A3bplKka HTML — taru. Taru sakjio4aoTcs B yIJIOBbIE CKOOKH,
TaKMM 00pas3oM, Bce CHMBOJIBI B YIVIOBBIX CKOOKAX CYUTAIOTCA KOMAH-
JaMy U Ha dKpaH He BeIBOAATCA. HemsBecTHBIe Taru Opaysep mpocTo
IpPOIIyCKaer.

IIpocreiimasa Be6G-cTpaHMIA COCTOMT W3 ABYX TIrOB: HAYMHAETCH
C OTKPBIBAIOIIEro Tara <html> M 3aKAHYMUBAETCHA 3aKPBLIBAIOINIUM T3-
rom </html>. Takue mapel ToroB o6pasyoT KOHTEHHEPHI: 3aKPbIBAIO-
IMu# TST OrpaHWYHMBAaeT 06JaCTh JEHCTBHUS OTKDLIBAIOMIEr0. 3aKphIBa-
IOIMHUHA TOr BCcerga HaAuWHAETCHA 3HAKOM «/» (OH TaKiKe HA3LIBAETCH
«cnsmi», OoT aHria. slash). B aroil crpaHune, KpoMe T3ros, HET HUKA-
KHX NAaHHBIX, IIO3TOMY €CJH OTKDBITHL €€ B Opaysepe, MbI YBHIUM IIyC-
TOE IoJIe:

<html>
</html>

Pasbepém Temepn 0oJiee CIOXHBIA npuMep. Huke MBI BUAMM KOJ
Beb-cTpaHUIbI, a HA puc. 4.2 — eé Buj B Gpayaepe.

<html>
<head>
<title>lleprasa cTpanuua</title>
</head>
<body>
Mpueer!
</body>
</html>

Nepsas cTpatdla - Mozilla Fie. ) =] 7

Puc. 4.2




TekcToBbie BeG-cTpaHuLbi

3Bnecs nBa 6a0oka — Baanucu «Ilepsas crpaHmua» u «IIpuset!».
ITocmMoTpeB HA KOJ, MOYKHO 3aMETHTh, UTO OH pa3bUT Ha JABe YacTH
KoHTeiiHepaMu <head> (amry. head — rosoBa) M <body> (QHIL
body — reno).

IlepBas yacTh (KOHTeHHEp <head>) — 3TO roJIOBHAA YACTh CTPAHHU-
nel. Tam pasmemaercs ciayskeOHadA wHpOpPMAaLu#A, HaAIpPUMep, KJOUe-
Bhble CJIOBA M ONMCAHHE CTPAHMIBI AJA MOMCKOBBIX CHCTEM, KOJAHMPOBKA
CHMMBOJIOB M T. II. B HamieM mpumMepe 37ech Bcero OAWH 3JeMEHT —
<title> (aHra. title — Ha3BaHHe), B HEM 3alHUCBHIBAIOT HAa3BaHHe CTpAa-
HUIBI, KOTOPOEe BELIBOJMTCA B 3arojIOBKe OKHa Opaysepa (Haiigure ero
Ha puc. 4.2). Cogepsxkumoe anemeHTa <title> — OYeHBL BayKHAs WH-
(dbopmanus AJis HOMCKOBBIX CHCTEM, IIOTOMY HYXKHO, YTOOBI 9TOT TEKCT
KaK MOYKHO TOYHEe OTPa’KaJl CoJep KUMoe BeG-CTpaHUIIbI.

Bropasi (ocHOBHaAs) YacTh CTPAHUIILI PACIIOJIOKEHa BHYTPHU KOH-
reiinepa <body>. B Hamem ciayuyae TaMm HaxomuTca crpoka «IIpum-
BeT!», KOTOPYIO MBI BHAMM B OKHe Opaysepa. B mpumepax, xoTopbie
OyAyT NPUBOAUTHLCA Aajiee, MBI OyZeM IHCATH TOJBKO TO, 4YTO COAep-
JKATCA B KOHTelHepe <body>.

3aroJoBKH

HOnss Toro 4robObl TEKCT JIydllle BOCHPHHHMAJCA, €ro HYMKHO
cmpyxmypuposams, T. e. pa3buThk Ha pasfesbl U IOAPAa3/ielibl, B Ka-
JOM M3 KOTOPBIX paccMaTpuBaeTcd OTAeJbHBIA Bompoc. B sAsmIke
HTML ecTh cunenyajibHbIe TAIM [Jsd BbIAEJeHUSs 3aroJIOBKOB PasHBIX
VPOBHeEI:

<h1l> — 3aroJIOBOK AOKyMeHTa (OAWH HA CTPAaHHUILE);

<h2> — 3aroJIOBOK pa3sjeJia;

<h3> — 3aroJIoBOK mojpaspejia;

<h4> — 3aroJioBOK mnaparpada.

IlepBas GykBa i B Ha3BAHUM TOra CBA3AHA C AHIIMUCKHM CJIOBOM
header — 3aronoBok. BoT Kak BBIIIAAUT TEKCT C 3aroJIOBKAMH JBYX
yposBHeii (puc. 4.3).

I'nasa 1. Uudopmanusn

1.1 Yo Takoe nHpopmanun?

Sanaqu, cEmIaHHEE C XpaHeHHEM, Nepefadeil u obpaboTioi
HHpOpPMANHH HeN0BEKY NPHXOAMIOCH PElIaTh BO BCE BPEMEHA. .

Puc. 4.3




Coapauve Beb6-canTos

Insi aroro Tpedyerca HammcaTh TAKOI KOZ:

<hl>I'naea 1. Mudpopmauma</hl>

<h2>1.1 Yro Takoe mHbopMaumusa?</h2>

BamaumM, CBA3aHHEE C XpaHeHMeM, neperauer M obpaboTkoi

MHOOpMalLMM, HEJIOBEKY NPUXOOMIIOCE pPellaTk BO BCe

BpEeMEeHa. . .

ObparuTe BHMMaHHe, YTO MBI HHUIZe HE YKas3ajgd, KAk WMMEHHO
opopMHUTE 3aroJIOBKM (Kakod mpudT ¥ OTCTYIBI HCIIOJb30BATH
u T. 1.). Bpaysep npumensier T0 opopMIIeHHE, KOTOPOe YCTAHOBJIEHO B
€ro HaCTpPOMKax no ymoaianuio (T. e. Aasa ciaydas, Korga opopmiaenune
He 3ajaHO #ABHO). Kak BHIHO, 3aroJIOBKH BBIJEJSAIOTCS IKUPHBIM
wpu@dTOM YBEJUYEHHOrO pas3Mepa M BEIDABHUBAIOTCA IO JIEBOM TIpa-
Hune. Eciau, msanpuMep, 3arojioBOK HOKYMEHTa HYKHO BBIPOBHATH IIO
LeHTPY, UCIOJb3YIOT TAKYIO 3aIlUCh:

<hl align="center">I'maBa 1. MHbopmauusa</hl>

3zech Tar <hl> CONEPIKHUT €Ilé AOMOJHUTEJbHOE CBOMCTBO — aTpH-
OyT align (aHra. align — BBIDOBHATH). ATPUGYTHI TATOB 3alIMCBLIBAIOT
B OTKPBIBAIOIIEM Tare BHYTPH YIJIOBHIX CKOOOK. 3HaueHue aTpudyTa
YKasbsIBaIOT MOCJe 3HAaKAa DABEHCTBA B KaBbIYKax. [ 3aronoBKoB mc-
TOJIB3YIOT TPH THIIA BRIDABHUBAHUA:

left  — BieBo (IO YyMOJIUYAHUIO);
center — mo HeHTPY;

right — BOpaso.

Aob3ans!

Yrobs! TekceT (0COGEHHO AJIMHHBIN) ObLIO YA00HO YUTATH, €ro pas-
6uBaOT Ha ab3ambl, KasKABIA M3 KOTOPHIX BEIPAXKAET 3aKOHYEHHYVIO
MeICAB, J[1a BhIZe/leHHA ab3alleB B TEKCTOBLIX PeAAaKTOpPax AOCTATOY-
HO IIPOCTO HaxXaTh KJaBuiny Enter B Tom Mmecre, rje 3aKaHUMBaeTCH
abzan. OgHako Ansa BebG-CTpaHHUIL 9TO NPABUJIO He jneiicTByer. Eciu Ha-
6paTh B KOHTeiiHepe <body> CTHXOTBOPEHHE, TO MBI YBHAHAM, 4YTO
Opaysep «cBepHeT» BCE B oguH abaan (puc. 4.4):

M BeuHent Goi! [IokOM HaM TOJBKO CHUTCH
CxkBO3k KPOBb M MHUIL. ..

JleTuT, JNeTHUT CcTenHasa KoOBIMLIA

M MHET KOBHUIb...




TexkcToBbie BeO-CTpaHnLbl

U Beunnit boitl [ToxoH HaMm TONBKO CHHTCA

CxB03h KPOBb H NEUE... JIETHT, IETHT CTENHAA
Kxobrmuna M MHET KOBHUIE. ..

Puc. 4.4

A6zan B aspike HTML Brigenserca KOHTelHepoM <p> (OT aHaz..
paragraph — a6san) (puc. 4.5):

<p>} BeuHmnt Goit! [lOKO¥ HaM TOJNBKO CHUTCA </p>
<p>CKBO3b KPOBb M MBUIb...</p>

<p>JleTUT, JIETUT CTEeNHasa KoOmumMLa</p>

<p>/ MHET KOBHUIb...</p>

H Beunmnii 6oit! Iokoli HaM TONBKO CHUTCA

CxBo3b KPOBE M IBUIE. ..
JleTuT, NeTUT cTenHad KOBEIHI A

H mHET KOBHUIE. ..

Puc. 4.5

Ilo ymonuauuio ab3anmsl OTAEIAI0TCA APYT OT APyTa JOIOJHHUTENb-
HBIM OTCTYIIOM, OJJHAKO ab3amuoro orcTyna («KpacHoil cTpokHu») Gpay-
3ep He JleJaer.

Ilns BeipaBHUBaHUA ab3ama B TOr <p> MOMKHO A00aBIATL aTpUOYT
align, xak AJA 3aroJoBKoB. KpoMe y»ke YIOMAHYTBIX BAPHUAHTOB
BeipaBHHBaHUA (left, center, right) A TEKCTOBBIX KOJIOHOK dac-
TO UCIIOJb3yeTcs 3HaueHHe justify — BBIpABHHBaHWE IO IIHPUHE.
OnHaKo AJMA Y3KHX KOJOHOK ero MCIOJb30BATH HeJb3d, IIOTOMY 4YTO
fpaysep CAMIIKOM CHJIBLHO DACTATMBAET WHTEPBAJIBI MEXKJY CJIO0BaAMH
U mojyyapTcsa  Goaemme — mpobesbl, 3aTPyAHAKOIIHME  YTeHHE
(puc. 4.6):
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<p align="justify">

Mojiekyna BOIB MCHNapuilack M2 KUNAWETO 4YadHUKa u,
nomneTas K NOTONKy, Jo6 B 506 CTONKHYJAaCh

C HEM3BECTHO KakK [pOKpaBleMCHa Ha KYXHK MOJIEKYJOoH
Bonmopona. Kro OrcTpen orineren?

</p>

Monexyna BojE HCHapHIach H3 KHIALETO |
HafHHKa H, NOANETaA K MOTONKY, N06 B 106 |
CTONKHYIACh c HEH3IBECTHO KaK

IOpoKpaBLIeicA  Ha  KyXHIO  MOJIEKYIOH |

Bopopoga. Kto 6rctpeit otneren?

Puc. 4.6

Orcryn meskay absanmamu objierdaeT 4YTeHHe AIHHHBIX TEKCTOB, HO
ABHO He HYXXeH 1A cTuxos. Ha aror cayuait 8 HTML ects eme ogun
Tar — <br> (ot aHrua. break — paspriB), ¢ TOMOIILIO KOTOPOTO MOXMHO
IPOCTO MepedTH Ha HOBYIO CTPOKY B IIpejesax ojHoro abaamna
(puc. 4.7):

M Beunwnt Gom! [IOKOM HaAM TOJBKO CHUTCH
<br>CxKBO3b KPOBE M MHUIb. ..

<br>Jletur, NneTHUT cTenHasa KobGLUIMIIA
<br> MHET KOBHUJIL...

H peunui 6oiil Ilokoit Ham ToNBKO CHATCA

CxBo3b KPOBE H IIHUIE. ..
JleTHT, NETHT cTenHaA KobHIHIA
Y MHET KOBHUIE...

Puc. 4.7

Hs xozpa mocaeHero npuMepa BHUAHO, YTO Yy Tara <br> HeT IMapHO-
To 3aKpBIBAIOIIEro Tara, oH o603HAUYAET OJHOKpPATHOE JeiicTBHe — Iie-
PeXo/ Ha HOBYIO CTPOKY.




TexkcToBbie Be6-CTpaHuLbl

CnenuajabHble CHMBOJIBI

YacTo HY’KHO BCTABHUTH Ha BeO-CTPAHUILY CIielHaJIbHbIe CHMBOJIEI,
KOTOPBLIX HeT Ha kiaaBuarype. Haubojee nHTepecHBIe U3 HUX Iepedyuc-
JieHsl B Tabmu. 4.1.

Tabauya 4.1
Cumsou HTML-xox Haszsanue
= &#151; mau &mdash; Tupe
&#161; uau &nbsp; HepaapbsiBHbIHA 1po6esa
§ &#167; miHM &sect; ITaparpad
© &#169; UM &copy; CuMBOJI aBTOPCKOTO IIpaBa
® &#174; unu &req; 3aperucTpupoBaHHAs
TOProBas MapkKa
« &#171; mam &laquo; JleBasi pyccKkas KaBbluKa
» &#187; uam &raquo; IIpaBasa pycckas KaBbIUKa
° &#176; unm &deg; I'panyc
= &#177; mnm &plusmn; |ILaroc-MmuByC
2 &#178; uaM &sup2; Ksanpar
3 &#179; iy &sup3; Ky6
1/4 &#188; mnu &fracld; |YerBepTh
1/9 &#189; mam &fracl2; |IlonroBuHA
3/4 &#190; mnu &frac34; |TpuyerBepTH
x &#215; unm &times; 3HAK YMHOMKEeHUA
+ &#247; unm &divide; |3HaK AeneHUA
&#60; mam &lt; JleBas yriioBas ckoOka
> &#62; wnnm&gt; IIpaBas yrioBas ckoOka

HepaspeiBHBIN Ipobes MCIONB3yeTcs, HallpuMep, AJIA TOro 4TOOBI
OTeIUTh MHUIMANB! OT (hamunuu. Bpaysep He MOKeT pas3phIBaTh 4ac-
TH TEKCTa, COeJUHEHHBIE HePa3pBIBHBIM IIpobesioM (B TOM YHCJIe mepe-
HOCHUTBH HA HOBYIO CTPOKY). BOT HeCKONBKO NPHUMEPOB MCIIOJIL30BAHUS
HepaspbIBHOTO Ipobesia ¥ THpe:

Oom cnanmu B 2011l&nbsp;rony.
A.C.&nbsp;IymkmH&nbsp; &mdash; conHLe pPyCCKOMi INO33MM.
[Iéc Becun l1l2&nbsp;kKr.




Co3panve Beb-caTos

CoenuanbHbie 0603HAYEHUS AJIA YIJIOBBIX CKODOK BBEAEHBI IJIS
TOro, 4ToO6bl Ha BeOG-CTPAHUIIE MOKHO OBIJIO MCHOJB3OBATH 3HAKH
«MeHpIe» U «boablie» m Gpaysep He BOCHPMHHMMAJ ObI MX KaK Orpa-
HU4uTeau Teros. Hanpumep, HepaBeHCTBO «X < Y» Kogupyercsa Tak:

X &lt; Y

ITonHBI# COMCOK CHENMAIbHBIX CHMBOJIOB MOKHO HaiiTu B MHTep-
HeTe 1o 3anpocy HTML entities.

Coucku

B saseike HTML M0XHO MCIONB30BaTh ABa BHJAA CIIMCKOB — Map-
KHMPOBaHHLIE (KaXKJbIi 9JIEMEHT OTMeYeH MapKepoM) ¥ HyMepOBaHHbBIE
(c uncoBO¥ MM GYKBEeHHOU HyMmepanueii).

MapKkHpoOBaHHBIH CIHMCOK NPUMEHAETCA IJIA INePevYHCIeHHA dile-
MEHTOB MHOJKeCTBa, KOrja HopAgoK HeBaykeH. B aspixke HTML on
CTPOHMTCHA € IOMOIIBLIO Tara <ul> (oT aHri. unordered list — Heymnops-
Ao4YeHHBIN cnucok). Kasxaplil ajleMeHT CIMCKa BIOKEH B KOHTeilHep
<1li> (or amru. list item — anemeHT cnucka) (puc. 4.8).

<ul>
<li>Baca</li>
<li>[leTa</li>
<li>Kona</li>
</ul>

® Baca

® Jleta

e Kona

Puc. 4.8

ATpubyr type (aHrJ. type — THIO) IO3BOJISeT BLIOpAThH MapKep

(3HAaYOK), HaIpuUMeD:

<ul type="circle">

</ul>

CymiecTByIOT TpHM CTaHZAPTHBIX THIIA MapKepoB: ® disk (gHck,
ycraHOBJIeH mo ymoyuanuio), O circle (oxpy»kHocTh) u M square
(xkBagpar).




TekcToBble BeO-CTpaHuLbl

Ecau nopAJoK NepedrceHns 3JeMeHTOB BajKeH, NPUMeHAEeTCA Hy-
MepoBaHHbINA cnucoK. B sspike HTML 18 9To# Head MCIOJAB3YIOT Tar
<ol> (or anru. ordered list — ymopsifoYeHHBIA cnucoK). B ocraabHOM
odopMIeHre IOX0Ke HA MAPKUPOBAaHHBIHN ciucoK (puc. 4.9).

<ol>

<li>pmeTckmin can</li>

<li>mxomna</li>

<li>yHuBepcurer</1li>

</0l>

1. merckuit cag
2. mxona
3. YHHUBEPCHTET

Puc. 4.9

Ilns HACTPOMKHM CIMCKAa MOJKHO MCIIOJNIb30BaTh aTpubyThl type
u start Tara <ol>. ATpubyT type ompezensieT TUI Hymepanuu (1 —
apabckue nudpsl, i ¥ I — pumckue MU@pPBI, a ¥ A — OYKBBI JaTHH-
ckoro andasura). C nmomompio arpubyra start (anza. start — Haya-
J10) 3amaéTesa HauaJbHBIM HOMep. Hanpumep:

<ol type="1I" start="3">

</ol>

CrelHajJbHBIX TSIOB [JIS CO3JAHWA MHOI'OYPOBHEBBIX CIMCKOB B
aseike HTML HeT, OAHAKO 3TH CIIMCKHM OYeHb JIETKO IOCTPOHMTh, pas-
MeIas BJIOMKEHHBIE CIIMCKHM BHYTPH KOHTeWHepoB <li>, T. e. BHYyTpH
3JIeMEHTOB OCHOBHOTO cnucka (puc. 4.10):

<ol>

<li>Poccusa

<ul><li>MockBa</li>
<li>Cankr-Ilerepbypr</li>
</ul>

R

<li>¥YkpauHa

<ul><li>Kmen</1i>
<1li>Opmecca</1li>
</ul>
</ 1i>
</ol>
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1. Poccusa

o Mockea

o Carxr-Iletepbypr
2. Yxpaura

o Kuese

o QOgecca

Puc. 4.10

T'mnepccesinikn

TI'mnepccrlika cBA3BIBaeT djieMeHT BeO-CTPAHMILLI C APYIUM O0beK-
TOM (ZOKyMeHTOM, (bailioM, METKO#l B TOM e HoxymeHre). ['mmep-
CCBIJIKH 10 YMOJYaHUIO BBEIJENAITCA CHHUM I[BETOM ¥ MOAYEPKUBAIOT-
ca. IlBeT mOCEmEHHBIX THIEPCCHIIOK H3MEHSeTCs Ha (PUOoJeTOBLIH
(uT06BI TONB30BATENb BHIEN, T/le OH yKe ObLI).

[nsa cospannsa runepcchlaku B a3bike HTML ucnonssyior Tar <a>
(or amra. anchor — sakops). Ero arpubyr href (or amnza. hyper
reference — rumepccelIKa) yKasbiBaeT HA JOKYMEHT, KOTODBIH H0J-
JKeH OBITH 3arpykeH IIOCjie INeJYKa Ha runepccebuike. Hampumep
(puc. 4.11):

[lepexon Ha

<a href="newpage.html">

HOBYK CTpaHuuy</a>.

Ilepexon Ha HOBYIO CTpAHHLY.

Puc. 4.11

OGparure BHMMaHME, YTO 4aJpec CBA3AHHOIO AOKYMEHTa
(newpage.html) B oxHe Gpaysepa He BujeH!, a Ha sKpaHe NOABIAETCA
BhIJIeJIEHHOE COIEPIKUMOe KOHTeilHepa (TEeKCT «HOBYIO CTPAHHILY» ).

Ero o0plYHO MOKHO YBHAETH B CTPOKE COCTOSHUA B HUXKHEH YacTH OKHAa
Gpaysepa, eC/IH HABECTH YKas3aTeJlb MBIIIHN HA THIEPCCHUIKY.
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Ilockonbky B arpubyre href ykKasaHO TOJBKO umMA (daina, a He
ero MOJHEIH anpec, Gpaysep OyaeT MCKaTh JOKYMEHT B TOM 3Ke KaTa-
Jore, TZie HAXOAUTCA CTPAHUIIA CO CChLIKOM.

Cerinka Ha ¢aiin info.htm B mogKaragore news 3amMIIETCS
B BUJE

<a href="news/info.htm">HWnudopmanua</a>.

JIBe TOUKM O03HAYAIOT BBIXOJ M3 KaTajlora «HaBepPX», B POJMTEJILCKHI
karanor. Hanpumep:

<a href="../../news/info.htm">Mudopmauma</a>.

B srom cayuae ans momcka daitna info.htm myskHO BBINTH HA ABa
VPOBHSI BBEpPX II0 [EePEeBY KATaJIOTOB M 3aTeM BOUTH B IOAKATAJIOT
news.

Bce paccMOTpeHHBIE BBINIE TMIEPCCHIJIKA — JIOKAJbHBIE (MecT-
HBIE), T. €. OHH BeAyT K (ailiam, HAXOAAN[MMCH HA TOM JKe cepBepe.
BHelnHAA CCBIIKA IpeAcTaBiseT coOOM MOJHBIN aapec AOKYMEHTa —
URL (aurn. uniform resource locator — yHUBEpPCAJBHBIN yKasaTelb
pecypca), KOTOPBIH BKJIIOYAET MPOTOKOJ AOCTYIA K JaHHBIM, UMA Cep-
Bepa, KaTaJIor ¥ UMA caMoro gokymenrta. Hanpumep:

<a href="http://example.net/news/info.htm">
Mudpopmauma</a>.

Ecnm uma xarasora u daiisia He yKasaHO, CCHIIKa BeJET HA IVIABHYIO
CTpaHHULy caiiTa:

<a href="http://example.net/">UHpopMauma</a>.

HWMsa aTOi cTpaHMUIIEI 3aBHCHT OT HACTPOEK BeG-cepsepa.
Ccrinka MoKeT OBITH CBA3AaHA C apXHBHBIM (haitiom:

<a href="http://example.net/files/game.zip">
CrauaTe</a>.

IIpn menuke Ha Tako# CChUIKe HAUYWHAETCA CKauyWBaHue (Qaiia
game.zip.

Ccrinka, agpec KOTODO¥ HAYMHAETCA C CHMBOJOB mailto (oT
aHryi. mail to — OTHPaBUTH THUCHMO), MPUBOAUT K 3alyCKY IpPOrpaMm-
MBI AJIs1 OTIIPABKH 3JIEeKTPOHHOM IMOYTHI:

<a href="mailto:vasya@mail.ru">Hanuumure MHe!</a>.

C moMoNIbI0 IHIEPCCHUIKA MOMKHO IepedTH He TOJBKO Ha Ji060i
JOCTYIHEIA JOKYMEHT, HO U B OINpeJeNEHHOE MECTO 9TOr0 Ke WIH APY-
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roro Aoxymesnra. [liA aToro HyKHas TOYKa B AOKYMEHTe HOJKHA
OBITE OTMEeYeHa TAroM <a> ¢ aTpubyToM name (@H2/. name — UMA):

<a name="bear"></a>

O6paruTe BHUMaHHWe, YTO B KOHTeWHepe <a> HAYEro HeT, [0ITOMY
Ha 9KpaHe MeTKa COBepIIeHHO HesaMeTHa. /I CCBIIKM HA METKY Iie-
pel eé UMeHeM CTaBUTCSA 3HAK #, HATIpUMeED:

<a href="¢bear">Menerenn</a>
HJIA TakK:
<a href="animals.html#bear">Meneenn</a>

IlepBasa ccruika ofpaiaerca K MeTKe bear B TEKYIeM AOKYMEH-
Te, a nmocJiefHAsa — B (aiinge animals.html.

Bonpocbkl u 3apaHus

1. Yro rakoe WYSIWYG? Kakue mpeMMyliecTBa U HEJOCTATKU HMEIOT pe-
JaKTODBI BeG-CTPAHUL], NOANEPIKUBAIOIIAE 3TOT PEKUM?
2. Kak BBl gymaeTe, moyeMmy npodeccHoHalbHEIE BeG-AusaliHepsl PeIKO HC-
noas3yior WYSIWYG-pegaktopsi?
3. Uro rakoe xoHTeiiHep? YemM pasiMualOTCs OTKPBHIBAIOIIMN M 3aKphIBa-
OIUi Taru KoHTeiHepa?
4. BEyTpu Kakoro KoHTeiHepa pacrmojaraercs Koj Beb-cTpaHubI?
5. Kakas mEpopManua pasMelniaeTca B KoHTellHepax <head> u <body>?
6. 'me Gymer BhIBeeH TEKCT, HANMCAHHBIA BHYTDH KOHTelHepa <title>?
ITouemy oH oueHB BajkeH A BeG-macTepa?
7. Kakue Taru MCHOJAB3YIOTCA IJIA BHIAEJEHUA 3aroJIOBKOB?
8. O0pAcHHUTE, YTO HENPABUJILHO B TAKOM 3aMUCH:
<hl><h2>BaxHet MoMeHT</h2></hl>
9. Orryza 6paysep «3HaeT», Kak O(POPMJIATH 3ar0JOBKH?
10. YTo Takoe oopMIIeHHE 110 YMOJIYAHHUIO?
11. Kax BEIDOBHATH 3aroJIOBOK pasjiesia [0 MeHTPY CTPaHHUIbI?
12. Yro Takoe arpmbyr? I'Ze ykaseiBaerTca 3HadeHume aTpubyra? Hamo am
elé pas 3aluChbIBATH aTPHOYT B BaKPHIBAIOIIEM Tare?
13. C noMombi0 KAKOrO T3ra MOKHO pasbuTh TeKCT Ha ab3amsi?
14. Kaxkoil Tar MOKHO HCIIOJbL30BATHL OpH Habope CTHXOB AJA Iepexoia Ha
HOBYIO CTPOKY?
15. B kKakoM ciayyae MOKHO HMCIIOJIb30BaTh BEIpABHHBaHHe o mupune? Kor-
JIa OHO HEYMECTHO M mouemy?
16. Kaxkue Taru He sBas0TCcA KoHTelHepamu? Ilouemy?
17. Yro Taxkoe Hepas3peIBHEIN npoben? IIpuBeguTe nmpuMepsl ero UCMOJIL30BA-
HHA.
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*18. Haiigure B FHTepHeTe mpaBmJia MCHOJIL30BaHUA Jeduca, THPe U 3HAKA A
«MuHYyC» Ha BeOG-cTrpaHunax. IloarorossTe coobimeHwe.

19. Kakue Taru Mcnosib3yrTcs IJid cosdgaHus cnuckos B HTML?

20. Kaxue napaMeTpsl CIIMCKOB MOKHO 38JaTh C IIOMONIBI0 aTpubyToB?

21. B xakux caydafx Jydllle MCIIOJB30BATh HYMEDOBAHHBIE CIIMCKH, & B Ka-
KHMX — MapKHpOBaHHbIe?

22. Kax cosmaTh MHOroypoBHeBbii cnucoxk B HTML?

23. Orkyna Opaysep «3HaeT», KAK OQOPMIATEH TMIIEPCCHIIKU?

24. Kak yBHJETbh, KyJa BeJleT CChIIKA, He IIEIKasa Ha Hei?

25. Kax cosgaTh rHIepcChHUIKY Ha (ailn B MOAKATAJIOTE; POJUTEIBCKOM Ka-
Tasore?

26. YeM OTIMYAIOTCA JIOKAJILHBLIE M BHEITHHE I'UIEPCChLIKH?

27. Kax cosgaTh CCBUIKY, KOTOpas NPHBOAUT K CKAYMBAHHUIO zip-apxmsa?
Kax BEI gymaere, Kak Opaysep ompefensieT, 9TO [eJaTk C AOKYMEHTOM,
KOTOPHIM YKa3aH B cChLIKe?

28. Kak co3zaTh CCBIIKY BHYTPH JA0KYMeHTa?

29. Kak co3jaTk CCBLIKY Ha ONpe/eJIeHHOe MeCTO APYroro AoKyMeHTa?

3apaum o

1. Ha pucyHke DNOKasaHa CTPYKTypa caiiTa, KOTOpBIA cogepkur 6 BeG-
cTpaHuL,. BelmonHATE Clexyomue 3a aHmusd:

a) HaiiguTe Bce BeG-CTPAHMIILI, O KOTODPBIX HAET peYb;

0) ansa xaxaou M3 aTux crpaun sanummuTe HTML-KOA cchlIoK Ha Bce
ocTaJbHbIe CTPAHHUIILI.

) main

2. Pacckaskure, 4TO NPOMU3OHAET HOCe IMIEJYKA HA 3TUX CCHLIKAX:
a) <a href="example.html">...</a>
6) <a href="example.html#resume">...</a>
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B) <a href="example.zip">...</a>
r) <a href="mailto:john@yahoo.com">...</a>

3. CospaiiTe Be6-cTpaHHIY Ha BHIODAHHYIO TeMY, BKJIIOYHMB B Heé HECKOJBKO
CCBLIOK Ha pecypchkl UuTepuera. Pasgenure Texcr abzanbl, HCHOJL3yiTe
3aroJIOBKH MU CIIMCKH.

§ 26
OdopmneHme foOKyMeHTa

O06mui moaxon

HaBepHoe, BBI y’Ke 3aMeTHJIHM, 4YTO B OpeAbiAymieM mnaparpade
BTOH IJIABBI MBI TOBOPHUJIA TOJIBKO O TOM, KaK CTPYKTYPHPOBATEH TEKCT:
BBLAEJATH 3ar0JIOBKM M abs3anpl, CTPOUTE CHHMCKH, A0DABIATH runep-
ccelIKkH. Bompoc 06 odopMiaeHMH HOKYMeHTA (M3MEeHeHHH BHEIIHEro
BHJA) eIlé NpakTHYeCcKH BooOile He paccmarpuBasica. [emno B Tom,
YTO B COBPEMEHHOM Be(-au3ailHe CUHMTAETCA XOPOIIUM TOHOM paide-
aame codepacanue u opopmaerue.

B upeane Be6G-crpanmna (daitn ¢ HTML-kozom) moimkHA comep-
JKaTh TOJBKO JIOTUYECKYIO PABMETKY — OIIPEAeJIATH CMBICJIOBBIE YACTH
HnokymeHTa. Hanpumep, Taru 3aroJIOBKOB M CIIMCKOB — 3TO TITI'U JIOTH-
YeCKOH pasMeTKH.

Bcé odopmiienne (Hanpumep, pasmep mpu@Ta U IBET 3aroJIOBKOB)
AOJI’KHO OBITH BEIHECEHO B OTAENbHBIN (aiyi. Bo-nepBbIX, npH aTOM
MOJKHO JIETKO MEHATH AWU3aiflH BCEro caiiTa, IIONPABHUB eJWHCTBEHHBLIHI
daitn. Bo-BTOpPEIX, mMOJIB30BaTENh MOYKET IIPOCMATPUBATHL Beb-cTpaHH-
Iy Ha PasHBIX YCTPOMCTBAX, OT MIMPOKOIKPAHHOI'O MOHHTOpPA A0 Kap-
MaHHOro nepcoHansHoro komusiorepa (KIIK). Bmecro Toro urobsr ais
KaKJIoro M3 HHUX TIOTOBHUTHL CBOIO BepcHIO0 BeD-caiiTa, MOXKHO IIPOCTO
ODOAKJIIOYATE pasHble (alysl ¢ oopMIeHHEeM JJIs OJHUX U TeX IKe
Beb-cTpaHuII.

Cpencrea saseika HTML

HAssik HTML npepnasHadeH, npexje BCEro, AJA JOIMYEeCKON pas-
MeTKH JoKyMmeHTa. [ 9TOro MCIONB3yIOTCA cHelHabHble T3TH, He-
KOTOpbIe M3 HUX OpUBeAeHbI B Tabiu. 4.2.
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Tabauuya 4.2

Cruas IIpumep

Brizenenne (auri. emphasize) <em>Baca</em>

CunbHoe BeifiesieHne (aHTILL strong) |<strong>Bacsa</strong>

IIporpaMMHSEI# Koa (aHr. code) <code>a := b + c;</code>

Onpenenenne (auri. definition) <dfn>Undpopmauua</dfn> - sro...

IMurara (aarn. citation) <cite>KapeTy MHe, kapetTy!
</cite>

Coxpamenue (aari. abbreviation) |<abbr>HTML</abbr>

HNmeHHO 3TH TAI'M MIpaiOT BajKHYIO POJIb IPH OIpelesIeHHH MecTa
caiiTa B BbIJlade IIOMCKOBBIX CHCTE€M — C HX [OMOIIbIO0 HYKHO OTMe-
JaTh KJIOYeBbIe CJIOBA, OTPAXKAIOIIUE COJEDIKAaHUe CTPAHMILLI,

ObpaTtuTe BHHUMaHWe, YTO BHEIIHMH BHJ 5TUX OJOKOB HHKAK He
sasaérca. Bpayseprsl BHIJIENAIOT UX HEKOTOPBLIM CTHJIEM, YCTAHOBJEH-
HBIM 110 ymMoJdaHuio. Hanpumep, kKoHTelHEp <strong> OBBIYHO BhIJe-
JAeTCA KUPHBIM IIPAPTOM, <em> — KYPCHBOM, <code> — MOHOIIH-
punHBIM! mpudTOoM, a <abbr> — mogYépKMBaeTCA IITPUXOBOM JMHM-
eii. Be6-macrep (paspaborumk caiiTa) MOKeT W3MEHHUTH 3TO
odopmiIeHHe C MOMOIIbIO CTHJIEBBIX (DAMJIOB, O KOTOPBIX MOHAET peun
Jajee.

Huss odopMIeHHS TEKCTOB NPOrPaAMM MCIOJL3YIOT TIr <pre>
(amrn.  preformatted — npeasapurensHo O0THOPMATHDOBAHHBIIL).
B aroM KoHTeliHepe cOXpaHAIOTCA BCe IPOOESbI ¥ CHMBOJIBI IIepeBOZa
CTPOKHM; TEKCT OOBIYHO Oo(opMIseTcs MOHOINMUPUHHBIM mIpudTOM,
uTOOBI COXPAHUTE BCe OTCTYILI (puc. 4.12),

<pre>
for i:=2 to n do
if a[i]l<a[iMin] then
iMin:=i;
</pre>

1
B momommpuaHOM mpudre (Hanpumep, 8 mpudre Courier New) Bce cum-

BOJIBI UMEKT OJUHAKOBYIO IIUPHHY.
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for i:=2 to n do

if a[i] < a[iMin] then
iMin = i;

Puc. 4.12

Kpome Toro, aseik HTML comepxuT Tax HasbplBaeMble TITH (pu3H-
YeCKOM pas3MeTKH, KOTOpPbIe TOYHO YKA3LIBAIOT, KAK JOJI’KeH BBIIJIA-
zeTs TekcT. HekoTophie U3 HUX nepeyucyeHsl B Tabmu. 4.3.

Tabauya 4.3
Ctris odopMiIeHns IIpumep PeayasTat
Kypcus (arrn. italic) <i>Bacsa</i> Baca
Hupsusblii (avrI. bold) <b>Bacsa</b> Bacsa
IToguépxkuBauue (auru. underline) <u>Bacsa</u> Bacsa
SauépkuBaHue (aHr. strike out) <s>Bacsa</s> Baes
Bepxuuit uuaexc (aurn. superseript) |Baca<sup>2</sup> |Bacs?
Husxkauit mageKc (aHr. subscript) Baca<sub>2</sub> |Bacsa,

OdopMmileHHEe MOKHO M3MEHATH TaKyKe U C IIOMOIIbI0 aTpuOyTOB
HEKOTOPBIX T3roB (Hampumep, arpudbyr align 3afaéT BeEIpaBHHBaHHE
34aroJIOBKOB # absaneB). OTH CpeACcTBa CYHUTAIOTCA YCTAapEBIIMMH,
U UCIIOJIB30BATHL UX He peKoMeHAayeTcs. Tarm (puamdyeckodl pasMeTKH
OCTaBJIEHEI JIJIA COBMECTHMOCTH ¢ BebG-caliTaM¥ IPONLILIX JeT, I'le OHHU
OBLIM €INHCTBEHHELIM CPEACTBOM O(OpMJIeHHUA.

Crunessie aitisl

OdopmieEHe cOBpeMeHHBIX BeG-caiiTOB 3aJaéTcA ¢ NOMOIBIO CTH-
JeBBIX (palijioB, B KOTOPBIX B CIeNHaJbHOM (opMaTe OIHCHIBaeTCH
BHEIITHUH BHJ AOKYMeHTa. Takas TeXHOJOrHs Ha3bIBaeTCA KACKAIXHBI-
mu Tabauuamu cruaei (aura. CSS — Cascading Style Sheets). Kax
IPaBWJIO, IJIS BCEr0 caiTa WMCHOJb3yeTcA eNUHBINH cTUIeBo# daii.
IMosToMy uM3MeHeHHe Au3aiiHa (Hanpumep, A O0ToOOpaxKeHHudA AOKY-
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MeHTa Ha KapMaHHOM IeDCOHAJIBHOM KOMIIBIOTEpe HJIH cMapTdoHE)
TEOPeTHUYEeCKH CBOAUTCA K 3aMeHe aToro (haiina Ha APYTOM.

CtuneBoit ¢aiim — 2TO OpPOCTOH TEKCTOBBIA (dain («TOJBKO
TEeKCT», aHrj. plain text), B KOTOpPOM 3aJalOTCA CBOMCTBA TATrOB.
O6b19yHO cTHIEBBIE QAaMIbl HMEIOT PACIIUpPEHHe CSS.

Jna Toro 4To6BI M3MEHUTH LBeT (DOHA M TEKCTa JAJA BCeil cTpaHH-
Ibl, HYXKHO B cTUIeBOM (haityie (Ha3oBeM ero test.css) sanucars:

body {

color: white;
background: #FF6600;

}

CHadana ykas3blBawT cenekrtop {(oT adrn. select —
EblDMpaTe) — HazBaHue 2neMeHTa MnKu obozHadeHue ans
rpynnel 2NeMeHToB, oopMNeHre KOTOPbIX MeHASTCA. 3aTemM B
UrypHelx ckobkax onpeaenAawnTca BCe HyXHble CBOWCTEa. B

LAaHHOM cnydae And 1ara <body> H3MEH;|H}TCF| ceoiictea color (I{BeT Téicc'ra, aHe.
color — nBet) m background (user ¢ona, anra. background — o).
3HaueHHe CBOMICTBA 3aIMCHIBAIOT Yepe3 JBOETOYME, B KOHIle KajKIOro
onpefesieHAsA CTABUTCS TOYKA C 3aIlIATOMH.

IiBer moxHO 3agarTh AByMs cmocobamu. Bo-mepBbIX, HEKOTOpHIE
«IIPOCTHIE» IIBETA HMeEIOT CcoOCTBEeHHbIE AaHIJIMUCKHEe Ha3BaHWA:
white — Oexmwli#f, black — u4épHBIA, red — KpaCHBI#, green —
3eNéHblit U T. A. Bo-BTOpEIX, MOXHO yKasaTs 24-6urHbli RGB-KOI
IBeTa, 9TO NO3BOJIAET 3aKOAMpoBaTh 224 (Gosee 16 MMIIMOHOB) IBe-
ToB. Kox mBeTa HaumHaeTcsi 3HAKOM # M 3aNMCHIBAETCA B IIECTHAZAIA-
TEePUYHON cucTeMe cUHCIeHHWs. IlepBbie ABe HUMPbHI — 3TO KpacHas
cocrapagomas (R = red), ciregyiomue ase — senénas (G = green)
u mocnenuue ase nuUppel — cuHaa (B = blue). Takum obpaszom, mser
¢ xogoMm #FF6600 — 9TO OpaHIKeBbIi LBET, AJA HEro

R =FF;g =255, G=66,=102, B=0.

Tenepr cTunepoil aiin test.css HYKHO «IIOAKIIOUUTEL» K Beb-
crparune ¢ HTML-kozoM. [lyisi 9TOro MCIONb3yeTCs CHenUaabHbIH Tar
<link> (aHri. link — cBsI3b), C MOMOIIBIO KOTOPOTO YCTAHABIMBAETCS
CBfABL C APyruMu aiiaMmu. ITOT TSI HYXKHO PACIOJNOMKUTH BHYTPH
KoHTellHepa <head> (3aroJioBKa CTPaHHUILBI):

<head>
<title>Crpanmua c odamnnoM crunemn</title>
<link rel="stylesheet" type="text/css"
href="test.css">

</head>
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V¥V mera <link> ykasaHbl TpH aTpudyTa, IpUdYeM cpasy HNOHATHO, YTO
href o6o3HaYaeT UMA MOAKJIIOUAEMOro CTUIeBOro (daiiaa.

ATpubyT rel — 3TO COKpallleHHe OT aHrawuiickoro relation — or-
HOIIEHHE; OH OIpejesseT, Kakylo poabp urpaer ¢aitnm text.css.
B gaBHOM caydae 3HadYeHHe stylesheet IOBOPHT O TOM, YTO 3TO Tab-
auna cruneit (anra. style sheet). Arpubyr type — 2TO THN JaHHBIX,
3HaueHHe text/css TOBOPDHT O TOM, 4TO 3T0 (daity ¢ KackagHoOH Tabiau-
neit crmiei (CSS).

Ecnu Teneps BBl OTKpOeTe BeD-CTPAHHUIY ¢ MOAKJIIOUEHHBIM CTHJIE-
BeIM (aitjioM, TO YBUAUTE, YTO IBeTA TeKCTa U (DOHA U3MEHHUJIUCH.

Cruim nasa 31eMeHTOB

BagaB cTHJIb AJA KOHTeHHepa <body>, MbI OIpPeNeJHIN CBOMCTBa
10 YMOJYAHUIO JJI BJIOYKEHHBIX B Hero ajeMeHToB. Tak B mpeasiay-
ImeM npuMepe s Bcex ab3anes (<p>) 6yzeT ycTaHOBJIeH OeJblil BT
CHMBOJIOB. 9TO T'OBOPHUT O TOM, UTO CBOMCTBO color mepenaércs BJIO-
JKeHHBIM 3JIeMeHTaM, T. €. HacJaeJyeTcCH.

HacnepoBaHue 03Ha4aeT, YTO HEKOTOpbIe CBOWCTBA KOHTElHepa-
«poauTena» nepenarTcsa BCeM BMNOXEHHbIM 3NieMeHTaMm.

D70 ymo6HO, MOTOMY YTO BO MHOTHMX CIydYasfX B CTUJIeBOM daiire
JIOCTATOYHO OIPeJIeIATh TOJBKO CBOMCTBA «POXHTEJIA».

Oxsako He Bce cBoiicTBa Hacaeayorcs'. Hanpuwmep, ¢on
(background) He HacJaeAyeTcs, [0 YMOJYAHHWIO OH NPO3PAUHBIA AIA
BCeX 3JIeMEeHTOB, MM03TOMY (paKTHUYECKH MBI BHAUM (POH «POAUTEIIA» .

MokHO 3a4aTh CTHIL odopMaeHus Jjwoboro tara. Hampumep, 4To-
681 caenaTe paMky (aHria. border) y Bcex afGsameB, HY’KHO N00aBHUTH
B CTHJIEeBOH (haily CTPOKH

p
border: 1px solid blue;

}

3nect AnA ceoWcTea border 3agado (4epes npoben) cpazy
TPM «NOACBOWCTEa®: ...

B copaBounukax no CSS MOXHO YTOYHHTH, HACJEAYeTCH JIX TO UJIH Apyroe
CBOMCTBO.
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® lpx — TonmuHA JUHHH (1 mHKCeNs);
® solid— Tun JUHUHK (CILIOIIHAA);
¢ blue — nBeT JUHUM (CHHUIT).

JIJIH HaCTDOﬁRH IIBETa TI'HIEePCCBIJIOK H3MeHsAeTcdA CTHJIbL IJA
Tora <a>:

a { color: green; }

CTuib MOCEMIEHHBIX CCHUIOK 3aaéTCA C MOMOINBI0 0GO3HAYEHHUS
a:visited (awnen. visited — nocemeénnsrii):

a:visited { color: white; }

3nech visited — 3TO TaK Ha3BIBAEMBIH ICeBIOKJIACC, KOTOPBIHA
oGosHauaer cocTosHHe 00BeKTa. UacTo IPHMEHAETCH TAKiKe IICeBIO-
Kjacc hover (COCTOAHME «MBIIIb HAJZ 00'EKTOM» ).

B paccmoTpeHHBIX mpumepax odOpMIIeHHe OIPEAeNIANIOCH cpasy
ANA BCeX ONHOMMEHHBIX TOrOB Ha cTpaHHme. dacTo GbIBAeT HYKHO
BBIIEJIUTE C IOMOIIBIO CIEHalbHOro OMOpPMJIEeHHS He Bce absallsl,
2 TOJBKO HeKoTopele. B aToM ciydae mcmonbsyior kaacesl. Kaxgomy
Tary MOXXHO IPHCBOMTH CBOH KJjacc ¢ moMomisio arpubyra class, Ha-
npuMep:

<p class="error">Oumbka. Yro-To C naMaTbL.</p>

CrnenuansHoe odopmiaerne ausa ab3ames KJIacca error onpeuess-
eTCcA B cTUJIeBOM (aiiie:

p.error { background: red; }

Buemnunii BUA ocranbHBIX ab3aleB NPHM TOM OCTA8TCH 0e3 M3MeHe-
HUH.

Moser oKasaThCs, YTO K KAKOMY-TO TOr'y HPHUMEHHMBI HECKOILKO
OpaBul O(QOPMIIEHHSA, YKasaHHBLIX B Tabaune cruseit. Hampumep,
K absany kJjacca error OTHOCATCA BCe CTMJIHM, ONpeAeJSHHBIE AJIs
Tara <p>, & TaK)Ke BCe CTHJH AJIA Kjacca p.error. Takasa curyanus
Has3bIBAETCA KACKAAOM, N03MOoMYy mabluubl crujiell Ha3vleam Kac-
Kadnoimu. B aroM ciydae Gpaysep onpenesseT OKOHYATENbHEBIH BUI
9JIEMEHTa IO CHeNHAJBHBIM (ZOCTATOYHO CJIOXKHBIM) mpaBuiaMm. Ux
CMEICJI COCTOHMT B TOM, UTO GOoJiee KOHKPETHOe VKas3aHHe OTMeHseT 6o-
Jee obmee. Hanpumep, nyers B cTHieBOM daiiie OIIpeNeNIEH 3eJIEHBIH
LBeT TeKCTa AJA Bcex abGsameB (o0miee MpaBUJIO) M KPACHBINA BT —
Ansa absanes Kaacca error (6osee KOHKPETHOE NpaBUJjo0):




Coszpnanue BeO-canitoB

p { color: green; }
p.error { color: red; }

Torga nna absama KJjacca error OyAeT YCTAHOBJIEH KpAaCHBINR
BeT, 00IIee NPAaBUJIO OTMEHAETCH.

MoskHO BOOOIIE He VYKas3bIBATH TII', OCTAaBMB TOJbKO HAa3BaHNE
KJracca:

.error { color: red; }

B srom caydae odopMmieHHe OPUMEHAETCHA K JAH00blM Taram, AJs
KOTODPBIX 3ajaH Kjacc error. Hampumep, AJis BbIAEJEHUS CIEHANb-
HBIM CTHJIEM CJIOBA MJIM CJIOBOcoYeTaHHs (a He Bcero absaila) MOMKHO
HMCIOJIB30BATh TAr <span> (0T aHIJL Span — WHTEPBAaJ, IPOMEKYTOK):

<p><span class="error">Ommbxa</span>. UTo-ToO
c naMaTeo.</p>

B aToM mpuMepe KPACHBIM IBeTOM OyZeT BBIZI€JIEHO TOJBKO CJIOBO
«OmmubKa» (A7 HEero UCIOJIb30BAH KJacC error).

C mOMOIIBIO0 CTHUIEH MOXKHO ONpefesUTh odopmieHue Tara, KOTo-
pBIif BiOKeH B Apyro# Tar. Hampumep, MycTh MBI XOTHM HCHOJB30-
BATH JONOJHHUTEJIbHOE BhIJIeJIeHNEe B KOHTelHepe <em> ¢ MOMOIIBIO Ta-
KOTO0 e BJIOXKEHHOI'0 KOHTeliHepa <em>:

<em>TarM <em>JorMueckoin</em> pasMeTku</em>.

Eciu He M3MEeHATH CTHJIMA, TO IIOBTODHOE NpUMEHEHHE Tara <em>
He MEHSeT Pe3yJbTaT, M CJOBO «JIOTHYECKOW» HUKaK He OyaeT Bhife-
asTheA Ha ¢oHe coceneit. Ecau ke 100aBUTH B CTHIEBOH (ails CTPOKHA

em em {
font-style: normal;

}

TO CJIOBO «JIOTHUECKOi» OyJeT 3amucaHO NPAMBIM (HOpMAaJbHBIM, HE
KYPCHBHBIM) IIPU(TOM, B OTJIHAYHE OT OKPYXeHu#d, HaOpaHHOIO Kyp-
cuBOM (Tak OOBIYHO BHIAEJNAETCA COAEPKUMOe KOHTeiiHepa <em>).
Yro6sl OnpesesuTs KYPCHB, HYKHO 3aaTh 3Ha4YeHHE italic BMecTO
normal. 3anuck em em 03HA4YaeT «TAr <em> BHYTPH ApPYyroro Tara
<em>», ap em — «Tar <em> BHYTPH Tara <p>».

CyLEeCTBYET MHOTO Pa3HbiX TUMOE CENEKTOPOE, CBOWCTE U UX
BO3MOXHbIX 3HAYEHWA. Mondyo MHPOPMAaLMIO Bbl MOXeETe
HalTW B CNpaBOYHOW NUTEpaType Unu B MHTepHeTe.




Odopmnenne noKkymeHTa

Bonpocs! 1 3apanus 0

1. Kak BBl MOHMMAaeTe TEPMHHEI «JOTHUYECKAS DasMeTKa» U «(UBUUECKasd
pasmerka» ?
2. Tlouemy cumuTaercs GoJee rPaMOTHBIM BBIHOCHTH O(OpPMIIEHHE Beb-cTpa-
HHII B OTJAeJbHBIH ain?
3. HasoBuTe Taru jiorudeckoit u ¢dusuueckoit pasmerxkn sssika HTML. Ka-
KHe U3 HUX DEeKOMeHJyeTcs ucnonab3osarh? [louemy?
4. B uem pasnmuume ToroB <strong> um <b>? B KaKuX CAyYaAX HCIOJIb3YET-
CcA KaM bl U3 HUX?
5. Kakoif Ter nemoabsyerces Ay oOPMIIEHHS TEKCTOB IporpaMm?
6. Yro rakoe CSS?
7. Kaxoe pacmmpenue oObIYHO MMelOT CTHIEeBHe (aiibi? B kakux po-
rpaMmax MX MOKHO PeIaKTHUPOBATEH?
8. Kax moAKII0OYNTS CTHIIEBOH (aitn Kk Be6G-cTpanume?
9. Kax uamenuTh 0pOpMIIEHNE CTAHIADTHBIX TATOB, HAIIPUMED <h1>?
10. Kakum cioco6oM MOKHO ONpefeuTh IBET 3JIeMeHTa Ha Beb-cTpanune?
11. 3aueM HCHIONB3YIOT KJacCh?
12. Yem ornuyaercs Kiace ot ncesgoriuacca? Kakue mcesmoxsacchl BeI 3HaeTe?
13. Yem pasnuuaiorcs gBa onpepenseHusn?
a) p.qq { color:white; }
6) .qq { color:white; }
14. Bayem HyKeH Tar <span>?
15. Yro rakoe HacnenoBaHue cBoiicTs B CSS? Yem, 1o BamieMy MHEHUIO, OHO
none3no?
16. TTouemy TabauLbI CTHICH HASHIBAIOT KACKAXHEIMHA?
17. Yro o3HaUaIOT CleAyIOMmMe ONpexeaeHua?
a) p span { font-style: italic; )}
6) p.qq span { font-style: italic; }
B) p span.qgq { font-style: italic; }
r) p.gqq span.zz { font-style: italic; }
A) p span em { color: green; }

IToaroroBhTe coobmenue A

a) «OdopmieHue BrIOKeHHEIX d1eMeHTOB B CSS»
6) «CroiicTBa cuMBOJI0B U abzames B CSS»
B) «Knaccsl u neespoxnaces: B CSS»

3apaun o

1. BelicHUTE S3KCIIEPUMEHTANBLHO, B Y6M pa3nuune MexxAy TaraMm <code> u
<pre>.
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Co3paHue Beb-canToB

2. Haiipure B UHTEpHETE Tabnuny ¢ Ha3BaHHWAMH IBETOB, KOTOPbIe MOHMMA-
10T Opaysepsl.

3. IlepeonpegenuTe odopMieHUe Aaf ToroB <dfn> u <abbr> u cocraBbTe
HeBOoJbIIoH TeKCT, HCIIOAL3YIOMANA 3TH TIrH.

§ 27
PUCyHKu

dopMaTsl PHCYHKOB

PucyHku xpaHaTcs Ha Beb-cepBepax B BHAE OTAENbHBIX (aiiioB
1 NOAKJIIOYAIOTCH K BeG-cTpaHume ¢ MoMOINs0 Tara <img>. Bpaysepsl
ymelor paGorath ¢ Tpems (opmaramu pacTpoBhix pucyskos: GIF,
JPEG u PNG.

®Daiinel ¢ pucyakamu B opmare GIF (anri. Graphic Interchange
Format — dopmar ans obmena rpadmukoii) oOBIYHO MMEIOT paciIupe-
mue gif. Oror dopmar mcnonssyer ofuH M3 Hamboiee dPPEKTUBHBIX
AJITOPHTMOB cyKaTus HH(popmanum 6e3 morepr — LZW-anroputm n
[03BOJIAET XDAaHHUTHL usobpaxceHus ¢ naaumpoii (0o 256 uyeemos),
B TOM 4YHCJIe ¥ aHUMHUpOBaHHBIE. HeKoTOopble 06J1aCTH PUCYHKA MOXKHO
clenaTh NPO3PAYHBIMH, depe3 HHUX Oyaer BuAeH (OH BeO-CTPaHMUILI.
Pucynxu B opmare GIF npumeHsiOTCs A1 KOAZUPOBAHUA UYETKUX MU30-
OpaskeHH#l (cxeM, duepTeskeil) WJIM MeEJKHX JeTajel, HMEIOIIUX He
6onee 256 nBeTOB.

Pucyuxku B ¢dopmare JPEG (auran. Joint Photographer Expert
Group — ob6beqUHEHHAS TPYIIa BKCIEPTOB 1o (ororpadum) XpaHAT-
ca B daiizax ¢ pacIIMpeHMAMH jpg HaM jpeg. IOTOT (opmaTr mpexny-
CMaTpHUBaeT CiKaTHe ¢ [OTePAMH, IPH KOTOPOM TepArnTcs (pasMbIBa-
10TCS) HEKOTOphle Menkue Aetanu. B ¢aiine xpaHuTCA noLHOYBemMHoe
usobpaxcenue (He HCHONB3YIOIIee MAJUTDPY), IIyOMHA KOAMPOBAHUA
nBera — 24 6ura Ha OHKCEIb, YTO AAéT BOBMOMKHOCTE 3ajaBaTh bojee
16 mun useros (pexkum True Color — «ucTHHHBIN nBeT»). PopMmar
JPEG npuMeHsercs AJiAd XPaHeHUs HM300pakKeHWil ¢ HEUYETKHMHU rIpa-
HATIaMH, Hanpumep dororpadui.

®opmar PNG (aurs. Portable Network Graphic — nepeHocumas
cereBas rpaduia) ObL1 CO3JaH IJIA YJIyYIIeHHS U 3aMeHbl dopmara
GIF, nockonbky oH, B oriuuyme or GIF, He TpebyeT JNuUIeH3WH HA HC-
noas3oBaHue. Paiiapl KMEIOT pacliupeHue png M MOr'YT XPaHUTH pas-
HBI€ THIOBLI B300parKeHHN:

s ¢ naaumpoiil (no 256 nBeToB);

s NoOJHOYBemHble C TIyOMHON mBeTa 24 nau 48 GUTOB HA IUKCEJb.




PucyHkm

B orsimuwme or apyrux dopmartos dopmar PNG moamep:xuBaer yac-
THYHYIO IIPO3PAaYHOCTh MHUKCEJeH, 9YTO MO3BOJISAET CO3MaBaTh MHOTOCIIOM-
Hble n3o0pakeHus Ha BeG-cTpaHMuax. [[sg XpaHeHUs CTEleHH Mpo3pady-
HOCTH BBIJIeJIsIeTCA OTHeJbHBIN KaHas (TaKk HasbIBAeMBIN anb(a-KaHas,
anza. alpha channel) — pomosauTensHo 8 mam 16 GUTOB HA IUKCENb.
Taxoit dopmar HaseiBaeTca RGBA: «Red — Green — Blue — Alpha».
Inasuelii HemocraTok Gopmara PNG — Huskas ahdeKTHBHOCTH CKa-
THA MaJICHBKHX PHUCYHKOB B cpaBHeHuH ¢ opmarom GIF.

HOnsa nobaBleHNs BEKTOPHBIX PHCYHKOB Ha BeG-CTpaHMUILy IpHMe-
10T popmar SVG (auru. Scalable Vector Graphics — macmrabupy-
eMas BEeKTOpHasA rpaduka), KOTOPEIH yMeloT oOpabaTsiBaTh BCe COBpe-
meHnHble Opaysepsi!. @opmar SVG MOMKHO MCIOJB30BATH AJA XpaHe-
HUfA CMENIAHHBIX BEKTOPHO-PACTPOBBIX M300paskeHHil, a TaKKe
aHMMHPOBAHHBIX PUCYHKOB. BOJBIIMHCTBO COBPEMEHHBIX BEKTOPHBIX
pepakropoB (Inkscape, OpenOffice.org Draw, Adobe Illustrator,
CorelDraw) moxxer coxpaHATsr usobpaskenus B popmare SVG.

Pucynku B joKkymenTe

s BcTaBKM M300pa’keHHWs B KOJA BeG-CTPAHHUIBI MCIOIb3YETCSH
HenmapHbeIM Tor <img>. Ero arpubyr src (or ames. source — HCTOU-
HUK) 3anaéT umMA (paitna, Hanpumep:

<img src="night.jpg">

9ror (aitn Gpaysep OygeT MCKaTh B TOM jKe KaTajiore, rjie HAXO-

Aurcs BeG-cTpaHuna. MoOKHO, KaK ¥ I[P CO3MAHUM THIIEPCCHLIOK,
YKa3bIBaTh OTHOCHUTEIbHLIH IyTh K (aitny:

<img src="../../images/night.jpg">

MM JasKe 3arpy:KaTh KapTHHKY C APYroro BeG-cepBepa:
<img src="http://example.com/images/night.jpg">

ITo ymonmuaHMIO DHCYHOK BCTaBASETCA IPAMO B TEKCT, KaK OAHA
«6onpmas OGykBa». [ TOro 4TOGHI VCTAHOBUTH OBTEeKAHHE TEKCTOM,
HCIIOJB3YIOT aTpubyT align (aHra. align — BhIpaBHUBaHUE):

<img src="night.jpg" align="left">

3uavenus left m right aToro aTpubyra 3aai0T COOTBETCTBEHHO BbI-
PaBHHMBaHME BJI€BO M BIPABO (PUCYHOK NPHIKMMaeTCAd K KPaio TeKcTa)
(puc. 4.13).

Hna Internet Explorer Hy:kHO ycTaHOBUTH CIEIMANBHOE JONOJIHEHHE (nna-
r'UH).
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Coapnaxue BebG-caitoB

Lorem ipsum dolor sit amet, consectetur
adipiscing el Cras iﬂw lacina fehs
ut ultnices. Lorem ipsum

dolor sit amet, consectetur adipiscing o
ehit In et varus uma Prom sodales

Lorem ipsum dolor sit amet, consectetur
: ebt. Cras pulvinar lacinia felis
ultnces. Lorem ipsum

lor sit amet, consectetur

ipiscing et In etvarus

uma. Proin sodales elementum cursus.
M. orci quis interd

Lorem ipsum dolor sit amet, consectetur
adipiscing ebt. Cras pulvinar laciia felis

ut ultrices. Lorem ipsum
delor sit amet, consectetur

adipiscmng elit. In et vanus

uma Proin sodales elementum cursus.
Maecenas accumsan, orci quis mterdum o

Puc. 4.13

BapuaHT ¢ BhIpABHWBAHUMEM BJEeBO (CpeJHHIl PUCYHOK) CMOTDHUTCSH
IJI0X0, moToMy 4uTo (hororpadus «CTYyIUTCA» O COCEAHHHA TEKCT, IOA-
XOIUT K HEMY BILTOTHYIO. UTOOBI 2TOr0 He IPOMCXOAMUJIO, MOXKHO yBe-
JIMYUTh OTCTYIBI, KOTOphEIe 3aJal0TCA C IOMOIbI0O aTpubyToB hspace
(amru. horizontal space — TOpPM3OHTAJBHBIA OTCTYI) M vspace (aHIJL
vertical space — BepTUKAJIBLHBIH OTCTYII):

<img src="night.jpg" align="left" hspace="10"
vspace="10">

3HaueHHA OTCTYIOB VKasaHbl B IHKcenAx. PesynapraT moKasaH Ha
puc. 4.14.

Lorem ipsum dolor sit amet, consectetur |

| adipiscing elit. Cras pulvinar lacinia felis

ut ultrices. Lorem ipsum
dolor sit amet, :
consectetur adipiscing

elit. In et vars uma.

Proin sodales elementum cursus.

Puc. 4.14

Bpaysep MoOeT OIpeNeJuTh pasMepbl PHUCYHKAa TOJBKO TOr/a,
Korja oH 3arpysuT ero ¢ cepBepa. IloaTomy cHadajia BMECTO PHCYHKA
Ha BeO-CTpaHUIE NMOABIAETCA HeOOJBIIONH TPAMOYTOJbHUK, KOTODBIN
IIOTOM 3aMeHsercs usobpakenuem. [Ipu sToM pasMepsl IOJiA, OTBE-
IEHHOTO PMCYHKY, MEHSIOTCS, OCTAJbHON MaTepHaJl Ha dKpaHe ToXKe
CABUTAETCH, YTO HeyAoOHO ans moss3oBarend. OQHAKO ecTh IPOCTOE
pelrerue 3Toi npobiaeMbl — 3apaHee yKasaTh Opays3epy pasMepsl pU-
cyHka (aTpubyTer width — mupuHa 1 height — BeICOTa):

<img src="night.jpg" width="800" height="600"
alt="Hour Ha Jlagore">




PucyHku

Arpubyr alt (anri. alternative — aJbTepHATHBHBIA, 3aMeIna-
onfuii) 3a7aéT TEKCT, KOTODPBIM ITOKAashIBAeTCA HA MecTe PHCYHKA,
moKa TOT ellé He 3arpy:xkeH. Kpome Toro, sHaueHue arpubyra alt
VYUTBEIBAIOT IOUCKOBLIE CHCTEMBEI.

PucyHku odYeHb 4YacTo caykar runepccsuikamu. [lns artoro Tar
<img> HYXHO NOMECTHTh BHYTDPb KOHTEHHEPA-CCBUIKH <a>, HATPUMEeD:

<a href="gallery.htm"><img src="night.jpg"
border="0"></a>

ATrpubyr border (auri. border — rpaHuIla) yCTAaHOBJIEH DaBHBIM
HYJIIO AJIA TOro, 4Tobbl yOpaTh CHHIOI PaMKy, KOTOpas IOABJIAETCH
110 YMOJIYaHHUIO BOKPYI' PUCYHKA-CCBLIKH.

BexTopHBIE DHCYHKHM BCTaBJSAIOTCHA C IMOMOWIIBIO T3ra <object>,
HaIpuMep:

<object type="image/svg+xml" data="test.svg"
width="48" height="48" align="left"></object>

ITOT TOr MCHONB3yeTcA A J00aBjeHUs Ha Be6G-CTPaHHUILY
«HEeCTAHAAPTHBIX» JaHHBIX. ATpuOyT type ompeaenseT THUN AaHHBIX
(pucynok B dopmare SVG), arpubyr data — umsa dailna, ocTaabHBIe
aTpubyTHI TaKHe JKe, KaK y Tara <img>.

DoHOBBIE PHCYHKH

Ona nwboro anemeHTa Beb-CTpaHWLbl MOXHO ONpeaenuThb
(DOHOBBLIA pUCyHOK. [1NA 3TOro K CBOMCTBaM 3/1eMeHTa B
cTuneBoM daine HyxHo aobaBuTb cBOWCTEO background

(poH), An=
BCero Tejia cTpaHHUOE (puc. 4.15),

body {
background: url (grad.jpg);
}

Puc. 4.15
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CospaHve Beb-cainToB

Eciu pHCYHOK MeHbIIle, YeM BUAMMAS YacTh 3JIeMEHTa, OH IIOBTO-
psercs. IIoBTOpeHMe MOKHO OTMEHHUTH, A0DABUB CBOMCTBO no-repeat:

body {

background: url (grad.jpg) no-repeat;
}

Eciy HY»XHO OCTABHUTHL IIOBTOPEHHE TOJBKO [0 TOPHU30HTAJH, BMECTO
no-repeat yKaswIBAlOT repeat-x, a eclM 3ajaTh 3HaueHWe repeat-y,
TO COXPAHAETCHA TOJBKO MOBTOPEHUE 10 BEPTUKAJH.

@oHOBBIE PUCYHKHU HYXXHO IPUMEHATH ¢ OOJIBINOH OCTOPOKHOC-
Tpi0. JleJ0 B TOM, YTO PasHOPOAHLIA (DOH Bcerga MellaeT YHUTATh
TeKcT, T. €. 3aTPYAHAEeT BBLINOJHEHHWe OCHOBHOH 3aa4M IOJb30BaTE-
I8 — ToJydeHue moJiesHoit wHbopmanuu. ITosTomy mpodeccroHAND-
Hble Au3aliHephl UCIOJb3YIOT (DOHOBBIE PHUCYHKH dallle BCEro Tam, rje
HeT TeKcTa (HaIpuMep, JJif BCTABKH JIOTOTUIA).

Bonpocs! u 3apnaHus

1. Kakue (opMaThl DHUCYHKOB MOMKHO MCIIOJIB30BaTh HA BeG-cTpaHHIax?
CpaBHHTEe X CBOMCTBA.
2. ITouemy usobpaskeHus ¢ YETKHMHM TPAHMIAMM He XpaHAT B (dopmare
JPEG?
3. Ilouemy dororpaduu He xparaT B popmare GIF?
4. B xaxux GopmMaTax MOMKHO XPaHHTh H300pa’KeHUs ¢ MNPO3PAYHBIMHA
M YaCTHYHO NPO3pavyHBIMU 06macTaMHu?
5. Uro npexacrasaser coboit dopmar PNG?
6. Kakue aTpubyTs! Tara <img> BeI 3Haere? Yro oHu 06o3HAUAIOT?
7. T'ne 6payasep OyjeT HCKATh 9TOT PHCYHOK?
<img src="../../images/night.jpg">
8. Ilouemy B Tare <img> pEKOMEHAyeTCA YKa3blBaTh pasMepbl PHCYHKa
u atpubyT alt?
9. Kak n06aBUTL Ha Be6-CTPAHUILY PHCYHOK-THIEPCCHLIKY?
10. Kakoii ¢popMaT BEKTOPHBIX PHCYHKOB MOXXHO MCIIONIL30BaTh Ha Beb-cTpa-
aunax? Kakoil Tar npuMeHAeTCA AJIA BCTABKU TAKHX DHCYHKOB?
11. IToyemy (oOHOBBIE PHCYHKH HYJKHO HCIIOJB30BATH C OOJBIION OCTOPOIK-
HOCTBIO?

IloaroroBsTe coobLIeHHE

a) «@opmMaTel pACTPOBBIX PHCYHKOB Ha Bef-CTpaHHIAX »
0) «@opmar PNG»
B) «SVG-rpaduka Ha BeG-cTpaHHIIAX »




MynsTumegua

§ 28
MynbsTuMmeaua

Bpaysep, Kak IpaBHJIO, cAaM He MOKeT NPOUIDLIBATL 3BYKOBBIE
dainel, Bugeodaiinsl, aAHUMANHUIO, T. €. TO, YTO OOBIYHO HABLIBAIOT
myasTHMenua (ot jar. multum media — muOro cpeacts). Iaa atoro
HY>XHO NOAKJIIOYUTH K Opaysepy clenualbHBIA MOAYJIb, KOTOPBHIH Ha-
3eIBaeTCA IJIaruH (0T aHII. plug-in — TOAKJIIOYHUTSH).

Jnsi 3arpy3Kku NPOMSBOJILHBIX JAHHBIX HA BeO-CTPAHUILY B A3BLIKE
HTML wuncnonssyercs Tor <embed>. Hanpumep, sl TOAKIIOUEHUS
3BYKOBOro (haiija myaw.wav HYKHO HAIHUCATh

<embed src="myaw.wav" autostart="false"></embed>

3necky arpubyT src yKasbiBaeT HA 3BYKOBOM (hbaiina, a arpubyrt
autostart (ot aHru. auto start — aBTO3aIyCK), IJIsi KOTOPOIro 3aJlaHO
3HaueHue false (JI0}KB), He Haér (haillly MPOUTPHIBATHLCI CAMOCTOA-
TeJbHO, 6e3 KoMaHJABI NMoJab3oBarenda. KEcau (aiin HaiiieH, Ha sKpaHe
nosaBageTcA HeOOJIBIIOE OKHO IIPOUTPEIBATEIS:

ITonb3oBaTenb MOMKeT HadaTh [POCAYIIMBaHWE (daiina, ecam OH
caM 9TOro 3ax04eT. AHAJOTMYHO MOYKHO IIOAKJIOYATH K BebG-CTpaHMILEe
3ByKOBGbIe (aiiinl B opmarax MID u MP3.

IIpu sarpyske Bugeodaisos m ¢usm-apuMmanun (daitmos SWF,
BBINIOJTHEHHBIX € IOMOIIBIO TexHogoruu Adobe Flash) yKasbIBaOT IIH-
puny (width) u Bricory (height) o6macTi, KoTopas oTBOAUTCA POIHUKY:

<embed src="cube.swf" width="275" height="200">

</embed>

B sTom npumepe mozkiiodaercs aiin cube.swf, KOTOphI# Gymer
3amnyleH B NPAMOYTOJBHOM OKHe pasmepoM 275 x 200 nukceineii.

HOna obmena Bupeotaitnamu B HHTepHeTe Jyuine Ipeobpa3oBhI-
BaTh uX B opmar FLV (auru. flash video, daitnsr flv), ans npourpsi-
BaHUA KOTOPBIX HYMEH TOJbKO mnpourpsiBarenst Adobe Flash. Bor
npuMep MNOAKJIIOYEHHS POJHKA, 3arpyKeHHOro Ha cepBuc YouTube
(www.youtube.com):

<embed src="http://www.youtube.com/v/YvLNASOW6xZ"

width="425" height="350">

</embed>

Koneuno, 31ech IpUBefeHBI TOJBKO IIPOCTENIINE NpUMepsl. Bosee
noapobHyio nHGOpMALUIO MOXKHO HaliTu B MHTEepHeTE.




Coapanne BebG-cantoB

CospemenHsbI# crangapt a3eika HTML pexomeHAVeT A5 MOIKJIIOUe-
HHAA HECTAHJAAPTHBIX JAaHHBIX MCIOJB30BATh Ter <object> BMecTO Tera
<embed>, OJHAKO NOKAa He Bce Opaysephl yMeloT ¢ HUM paborars. Hacro
PEKOMEHIYIOT BCTABJATE TOr <embed> BHYTPb KOHTeHHepa <object>.

B HoByi0 Bepcuwo sseixa HTML, xoTopasa mM3BecTHa IIOJ MMeHeM
HTMLS5, BCcTpOEHEI HOBBIE CTaHJapTHBIE CPEACTBA AJA BOCIIPOM3Beze-
HUA BUIEO- U ayauodailioB — 3JIeMeHTHl <video> um <audio>. MHo-
rue BoamoskHOcTH HTMLS yixe ceiiyac moafep:KUBalOTCA COBPEMEH-
HBIMH Opaysepamu (Jayuire Bcero — B Google Chrome, Safari, Opera).

Bonpocbkl u 3agaHus

1. Yro Taxkoe myabTuMenna?

2. Yro Takoe niaarunH?

3. Kakue TarM HCHOOJBL3VIOTCA AJA MOJKJIIOYEHHMA 3BYKOBBIX (ailloB u BHU-
neo kK Beb-crpanuie?

4. ITouemy He cJeAyeT aBTOMATHYECKH 3alyCKaTh 3BYK IPH 3arpyske
Be6G-cTpaHHIBI?

5. Kaxoit dopmar BuaeodaiiyioB ceifyac Jydiue MCIOJb30BaTh Ha Beb-cTpa-
Hunax? IHouemy?

6. Kaxue cpescrea ana pa6orsl ¢ MmyabTuMenua nodasinensr 8 HTML5?

IloaroToBsTe coobmeHHE
a) «Beraska 3syka Ha BeG-cTparmny B HTML5»
6) «Bcraska Bujeo Ha BeG-ctparuny B HTMLS»

3apaua

IlogxkaounTe K CBOEH CTpaHHALE:

a) HaiigeHHblil B MHTEepHeTe 3BYyKOBOI (haiin;

0) (asm-poank;

B) NOHpaBHBIIMiicA POJNHK c cepBepa YouTube (www.youtube.com).

§ 29
Tabnuubl

Crpyxrypa

Ilns BeraBKM Tabiaui ucrnosab3yercs Tor <table> (awnza. table —
Tabanmna):

<table border="1">

</table>




Tabnuub!

ATpubyTt border, paBHEIA B 9TOM IpuMepe 1, onpegeseT IIHPH-
HY PaMKH (ecJy ero He yKas3aTh, [0 YMOJYAHUIO PAMKA He ITOKA3bIBa-
ercs BooOIe).

Ha Mecre MHOroToumsi HY’>XHO ONpPEAENIUTH CTPYKTYDPY TabauIibl
u cogep:raHue AdYeeK. CTPOKH ONHCHIBAIOTCA CBEePXY BHH3, Kaxaasd
CTPOKa 3aKJIodyaeTcd B KOHTeiiHep <tr> (OT auri. table row — cTpoka
Tabaunbl), a KaxJad AdeiiKka BHYTPH CTPOKM — B KOHTeilHep <td>
(ot auru. table data — pamnble Tabauner). 9ta TAGIUIIA COCTOUT M3
ONHOM CTPOKM ¥ ABYX sdeek (puc. 4.16):

<table border="1">
<tr>
<td>Baca</td>
<td>[erpor</td>
</tr>
</table>

Puc. 4.16

ITo ymosmuaHuio pasMepsl siuedKU BBIOMPAIOTCHA TAK, 4TOOBI B Heé
IOMECTHUJINCh BCe AaHHbIe, YKas3aHHbIe B KOHTeilHepe <td>. B auelixu
MOXXHO BCTABJATHL He TOJbKO TEKCT, HO M PHCYHKH (C IIOMOIIBIO T3ra
<img>).

3aroJIOBKM CTPOK M CTOJOLOB B Tabauie 0OGBIYHO BBIAEIAIOT C IIO-
MoIubi0 Tara <th> (BMecrto <td>). Ilo ymosuasuio Gpay3epsl MCIOJb-
3YIOT I TAKHX A4eeK KUPHBIA MPU@T U BHIDABHABAHHE 110 LEHTPY
(puc. 4.17):

<table border="1">
<tr><th>mecsau</th></tr>
<tr><td>sHBapwe</td></tr>
<tr><td>gpesBpans</td></tr>
<tr><td>mapr</td></tr>
</table>




Co3pnaHue BeOG-caiToB

MeCHI]

AHBaPb

|pespans)
japr

Puc. 4.17

JIOBOJILHO YACTO HYYKHO CEJIATH 3aroJIOBOK TAOIHIBI HA HECKOJIBKO
cTosIbnoB. A 3TOro NpHMeHAT aTrpubyT colspan (or aHri. column
span — oxBarT cTOJIONOB) Tara <th> (uiIu <td>). 3Ha4eHHe ITOrO ATPH-
6yTa — KOJMUYECTBO CTOJIOIOB, OXBAUYeHHBIX 3aroJIOBKOM (puc. 4.18):

<table border="1">

<tr><th colspan="3">mecsau</th></tr>

<tr>

<td>saHBape</td>

<td>¢pempans</td>

<td>mapr</td>
</tr>

</table>

aHBapb|¢eBpanb

Puc. 4.18

Ilna obbeIUHEHUA CTPOK MCIOJb3YIOT AHAJOIHYHBIN aTpubyT
rowspan (OT aHrJ. row span — oxBaT cTPoK) (puc. 4.19):
<table border="1">
<tr>
<th rowspan="3">llpueer,</th>
<td>Bacsa!</td>
</tr>
<tr><td>llera!</td></tr>
<tr><td>Kona!</td></tr>
</table>




Tabnuubl

Bacsl

ﬂbnmer,Iknn”

Puc. 4.19

OfpaTuTe BHUMaHHE, YTO IIepBasg CTPOKA (POPMAJHLHO COCTOUT M3
JABYX siueeK (BKJIIOUass OOKOBOM B3arojiOBOK), & ONMCAHHE OCTAJBHBIX
CTPOK COJEPIKHUT TOJbKO OAHY SYEMKY.

Tabaununas Bépcrra

B ssrike HTML paspermraercs BKJIAABIBATL B AYEeHKY OAHOIH Tab-
Junel Apyryio tabauny. Takoi npuém Be6G-gusaiiHepHl paHbIIE YacTo
HMCTIOJB30BAIN JJIA BEPCTKM — pasMelleHus Marepuasa Ha Beb-cTpa-
HuIle. Bor nmpuMep, B KOTOpOM cJjieBa pasMmelneHa Tabiulia, a crupa-
Ba — TeKcT (puc. 4.20):

<table>
<tr><td>
<table border="1">
<tr>
<th>®¢panuma</th>
<td>Napwux</td>
</tr></table>
</td>
<td>Camasa Oomnbllas cTpaHa 3anagHoM
Epponu. </td>
</tr></table>

Camas bonblas cTpana
anagHoi Espont.

apux|

Puc. 4.20
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Co3panue BebG-caiToB

31ecs BHeIIHAA TAbIMIAa CO CKPBITHIMHM I'DAHUIAMHA BBIIOJHAET
«He CBOIO» 34/1auy: OHA CJYKHUT COBCEM He IJIf TOTO, 4TOOBI mpejcTa-
BUThH MaTepuajy B BuAe TabJMIBI, & AJS TOTO, YTOOBI PA3MeCTUTH ero
Ha dKpaHe HY»KHBIM 00pasom.

Tabnuunas BEpcTKa cedyac BCE peske M peXxe HCIOJB3YeTCA Ha
npodeccHOHANBHEIX caiiTax. Bo-iepBeIX, OHA He ITO3BOJIAET Pa3lesInTh
copepxanue u odopmiaeHue (TabIMIEBl clegyeT CKOpee OTHECTH K
oopmiierno). Bo-Bropsix, npu TabauuHOM BEPCTKe CTPaHMILA COJAep-
JKUT MHOTO «JIMIIHEro» (BCIOMOraTelbHOro) Koxa. BiioskeHHEIe APYT B
Apyra Tabaunbl 3aMemJIsiIOT 3arpysky crpaHunel. IlosTomy dacro
BMeCTO TabJIUL HCIOJb3YIOT O6A04HY0 8épcmiKy, 0 KOTopo# Oyaer pac-
CKAa3aHO B cieayouieM naparpade.

Tem He MeHee TAGJHUIIBI OCTAIOTCA CAMBIM HANEXKHBIM CPEACTBOM
CO3JlaHUA CAaiTOB, HA KOTOPBHIX MHMOpPMAaIMsA pas3MelleHa B HECKOJIBKO
KojnoHOK. OcoOeHHO Ba’)XHO, YTO IPH 3TOM HECJOKHO obecmeuuTs
KpoccOpay3epHocms, T. €. clejlaTh TakK, 4TOObI CTPAHMIA BBIIJIAZENA
OJWHAKOBO B Pas3JInYHbIX Gpaysepax.

Odopmiaenne

B asepike HTML ecTh aTpubyThl, IO3BOJAIOIINE 3a1aTh BHEIITHHUH
pup tabaunsl. Hanpumep, B arpubyrax Tora <table> MOMKHO 3a1aTh
IIHPUHY TAOAHUILI (B MAKCEJSX UIXA NPOIEHTaX) U €€ BhIDABHUBAHUE.
Tabnuna, onucaHHad KaK

<table width="50%" align="center">

</table>

Bcerga saaumMaer 50% 1o mupuHe OT CBOOOZHOTO MecTa B OKHe Opay-
3epa M BBIDOBHEHa IO IeHTPY. Taxkoll au3aifH HA3LIBAIOT «PE3UHO-
BBIM», IIOTOMY 4YTO pasMephl 3JIEMEHTOB IOJCTPAMBAIOTCH IIOJ pasMme-
pel oxkHa Opaysepa. Illupumry (arpmbyr width) m BeIcOTY (aTpubyT
height) MOKHO 3aaTh AJNA KaXKA0H A4eHKH OTAEIBHO.

Topu3oHTaJIBPHOE M BePTHUKAaJbHOE BHIDABHUBAHME NAaHHBIX B sfueii-
Ke 3ajmaercsa arpubyramu align u valign (ot aHru. vertical align —
BePTUKANIbHOE BhIpaBHHUBaHUE). VX MOMKHO HCHOJAb30BATH AJISA TIrOB
<tr> (IpUMEHAITCH KO BCeM sS4eilKaM CTPOKM) uiam <td> (Aas OfHOM
Agediku). Arpubyr align MOMKeT NPMHHUMATE 3HaueHusa left,
center, right u justify (BJ€BO, O IEHTPY, BIPaBo, IO IIHPHHE).
Bo3Mo:kHBIE 3HaYeHHUA atrpubyra valign — top, middle m bottom
(coOTBETCTBEHHO BBEPX, IIOCepefUHe ¥ BHHU3).




Bnoku

Bonee coBpeMeHHblid Noaxod — BblHECTHW BCE odopMneHme B
CTUA2BOR hafn 1M NpUMMeHTe KacKaiHble Tabnuubl CTUASRA
(CS5S). NMoapobHoe onNUMcaHMe CBOWCTE, Zaialllumvx BHEeWHWA
BWUO AYSeK,CTPOK

M BCed TabJHMIIBI MOXKHO HAaWTHU B CIIPAaBOYHUKAX U B MHTepHeTe.

Bonpocsi u 3agaHns Q

1. Kakupe TarM MCIONBIYIOTCA AJISA pasMeTKu Tabmui?

2. Yem pasnuuaroTcs ToTM <td> um <th>? B KakMX ciaydyafx OHM NPUMEHHA-
orca?

3. MoxHO /1M BCTABJIATH OAHY Tabauny B sueiky apyroit? Korxa aro mosxer
moHaA00uTHECA?

4. Kak o0beuHATEL Aueiiku B Tabnunax?

5. Uro Takoe Tabnuunas Béperka? HasoBuTe eé IOCTOMHCTBA M HEJOCTATKU.

6. Kak Mo:kHO MeHATE odopmieHHe Tabaum?

7. Yro Takoe «pesmHOBBIH» amsaita? IlogymaiiTe, KOrza ero MMeeT CMBICJ
HMCIIOJIB30BATh, 4 KOTAA — HET.

8. IlogymatiiTe, COOTBETCTBYIOT J TaGINIbI NPUHOUIY Pas3feJeHUAs COAep-
JKaHUA U 0DOPMIIEHUA AOKYMEHTA.

IMoaroroBsTe coobmenne A

a) «"PesuHoBBIA" Au3aiiH: 3a M NPOTUB»
6) «Odopmienne Tabaumn ¢ nomomneo CSS»

3apaua A

Haiigure B ATepHETE CAlTHI, Ijle MCIIONBL3YETCA «PEe3MHOBBIH» AM3alH U
Au3aiie ¢ QurcHpoBaHHBIMEH pasMepamu. CpaBHHTe MX JOCTOMHCTBA |
HeJAOCTATKH.

§ 30
Bnoku

YTo Takoe 6a0xu?

Baounyrwo Bépcerky paspabGorasu Ajs TOrO, 4TOOB 3aMEHHTH TA6-
JIMI(BI, HCIIOJIB3OBABINHECH IJIA pPasMellleHHMAdA MaTepHana, U TAKHM
obpasom Gosee UETKO pasfenUTs codeprcarue BeG-CTPAHHUIBI
(HTML-xk00) n eé ogopmaenue (ctunesoir CSS-gaiin). Ilpu srom,
KaKk MNpaBHJIO, 00beM BeG-CTPaHMIBI 3HAYMUTEJLHO COKpallaeTcs,
xoTs OBl 3a CUET TOro, YTO OAMH CTUJIEBOH Gailn Mcmoab3yercsa Ais
BCeX CTpPaHUIL calTa.




Coapaxue BebG-caitos

Baok — B3TO KOHTeliHep, KOTOpBIM 3amaércsa Tarom <div> (oT
aHru. division — paspein, noapaszgenenue). OH MOXKeT colep:KaTh BCE,
4TO YrogHO — absansl, CCHLIKW, PUCYHKH, TabdMuIbl, Apyrue (Bjo-

JKeHHBIE) OJIOKH U T. [.

Ha skpane 6ok u3o0paskaeTcsi Kak MNPSAMOYTOJIbHUK, KOTODPBIH
AMeeT TPH XapaKTepHBIX cBoicTBa (puc. 4.21):

e rpanuny uau pamky (auria. border);

e BHEIIHHE MoJjs (aHri. margin) — IPOCTPAHCTBO MexAYy GJoKOM
¥ OKPYIKaOIIUMHI €r0 9JIeMEeHTaMH;

e BHYTpPeHHHe oTcTynsl (aHzn. padding) — IpOCTPaAHCTBO MeXIy
rpanunes 6soka (pamMKoii) ¥ ero cogepXUMBIM.

Bce aTu cBOiiCTBa HACTPAMBAIOTCS B CTHJIEBOM (haiiyie ¢ momombio CSS.

.- padding
= el
Lorem ipsum dolor sit amet,
§E”"'ﬁ‘c«:lnse«:tetur adipiscing elit. i border
Nam nunc libero, semper ac
?."—'} ‘eugiat sed, sollicitudin et
----margin

Puc. 4.21

IToCKONMBKY Ha CTPaAHUIlE MOXKET ObITh MHOTO CAMBIX PasHBIX 6J0-
KOB, AJa Tora <div> ob6bId4HO 3ajaércsa Kaacc (arpubyr class) unm
naeaTuduxkaTop (arpudbyr id). Passuma B TOM, 4YTO HIAeHTH(HKa-
TOp — 9TO YHHMKAJAbHBEIA NPU3HAK (HA CTPaHMUIE He JOJIKHO OBITH
JIBYX 3JIEMEHTOB C OJMHAKOBBIM HAEHTH(UKATOPOM), a KJAcC — 3TO
onHUcaHue OOIIMX CBOMCTB HECKOJBKHUX 2JeMeHTOB. [[y1a 6/i0Ka MOMHO
3aJaTh OAHOBPEMEHHO M KJIacc, U UAeHTH(PHUKATOD, HAIpUMep:

<div class="info" id="result">
OreeT: 45.
</div>

IIpeanosoMxKUM, UYTO MCHOJB3YeTCH TaKOW cTuieBoit aiin
(puc. 4.22):

.info {
margin: 5px S5px 1l0px 20px;
padding: 3px;




Bnoku

#result

background: #CCCCFF;
border: 1lpx solid blue;
}

Orger: 45.

Puc. 4.22

3zeck I BCeX dJIeMeHTOB (B ToMm umcye u 610K0B) Kjaacca info
yCTaHaBJMUBAIOTCA MoaA (margin) m orctynsl (padding). Iloansa ompe-
JeJIeHBbI OTAEeJBHO AJSA KaXJOoH CTOPOHBI B TaKOM IOPAIKe: BepxHee
(5 nukceneit), npaBoe (Toke 5 muxceneit), HuykHee (10 nmuxceseir) u
aesoe (20 nukceseit). OreTymbl  OAMHAKOBBIE, CO BCEX CTOPOH IO
3 nuKcesns.

Kpome Toro, gis ajemenTa ¢ uAeHTHGHUKATOPOM result yCTAHOB-
JIeH CBeTJIO-CHHUII (oH M cuHAA pamMKa. MBI BUAUM, 4YTO K GJIOKY IIpH-
MeHEeHBI KaK CBOMCTBA KJiacca, TAK U CBOMCTBA UAeHTH(HUKATODA.

IIpumep: niaBaonue 6JI0KH

Bnoku MOKHO JAenaTh «ILIaBAIOIIAMHU», OHM OyAyT oOTekarhcs
TeKkcTOM. B cieayiomeM mpumepe Mbl HOCTPOMM ILIaBaOmui GJIOK,
COCTOAIMI U3 PHUCYHKA U IMOANHKCH K Hemy. I[714 Hero Hy»XHO yCTaHO-
BHATh OOTeKaHWe TEKCTOM M IPHIKATh K JIEBOM I'DAHUIE CTPAHHILI
(puc. 4.23):

<div class="picture">
<img src="dog.jpg"
width="100" height="66">
<p>Ha npupone</p>
</div>

Lorem tpsum dolor st
amet, consectetur |
il adipiscing elit. Maecenas
sagittis fehs et leo rutrum
vehicula. Phasellus

| elementum maurnis in magna gravida

I. vestibulum Cras vitae laoreet mi

Ha npupone

Puc. 4.23
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Co3paHue Beb-caitos

3mech UCHOONb3YETCH KJACC, & He UAEHTH(DHUKATOD, IIOTOMY UTO HA
CTPaHHIle MOXKeT OBITH HECKOJBKO HJLIIOCTpamuii. B crunesom (aiiie
onpenensAlOTCsA cBoMcTBa camoro OsokKa (KJjgacc picture) @ CBOMCTBO
absana, B KOTOPOM pacroJiodKeHa moanuck (.picture p):

.picture { float:left; margin: 5px; }
.picture p {

margin: 0;

text-align: center;

font-family: sans-serif;

font-size: 80%;

font-weight: bold;

}

Jns a;meMeHTOB Kjacca picture sazaHEBI mosa O nMUKcened U obre-
KaHHe TeKCTOM: cBoicTBY float (or amri. float — niaBaTh) IpUCBOe-
HO 3HaueHHe left (mpukaTh BJIEBO).

Jnsa absama BHYTpH 3JieMeHTa Kjacca picture ycTaHOBJIEHBI He-
KOTOpBIE CBOMCTBA, C KOTOPHIMA MBI PaHbIIle HE BCTPEYAHNCh:

e text-align — BreIpaBHHBaHHe Tekcra (left, center, right
min justify);

e font-family — mpu@T; 34eCh MOXXHO YKas3aTh Ha3BaHHE
mpudra (manpumep, Helvetica) mam ero tun (sans-serif —
mpudt 6Gea Baceuer; serif — mpu@T ¢ 3acedKaMH;
monospace — MOHOIIMPHHHBIA mpudT);

e font-size — paamep mpudra (MOXKHO 3aJaBaTh MO-PaA3HOMY,

snecs — 80% ot pasmepa mpu@dTra «pPOAUTEIHCKOTO» 3JIEMEHTAa,
B KOTOPOM HaxomuTcs 6JIOK);

o font-weight — HACHIIIEHHOCTh, 3[€Ch YCTAHOBIEH XHPHBII
mpudr.

Q Bonpocskl U 3agaHua

1. Bauem Hy:XHa GJouHaa BEpCTKA?

2. Uro raxoe 6noxu? Kaxue xapakTepHbie CBOMCTBA OHH HMEIOT?

3. Yem pasiu4yaioTcsa HAeHTUPUKATOD U Kiaacc?

4. Yro npoucXoauT, ecau ajs 60Ka 3agaTh OAHOBPEMEHHO M HAeHTH(DHKA-
TOp, ¥ Kjacc?

5. Yto Takoe nnaeawwuid bnok? Kakoe cEOWCTEO B CTUNSBOM

danne zanaét obTekadme ODNoOKoB TeKcToM?

6. Yro osHauaer 3sanuch .picture p B cTHJIeBOM (aiine?

7. Kaxue HOBBIE CBOMCTBA 3JI€MEHTOB BhI Y3HAIN?




XML v XHTML

IToaroToBeTe coobmeHne

a) «BiouyHas BEpPCTKA: IIIOCHI © MHHYCHI»
6) «MHoOroxkosnoHO4YHasA GIoYHAS BEPCTKA»
B) «YTO Takoe aganTHBHEINA gu3ain?»

3apaua

*Henoneaya matepuansl WHTepHeTa, IpUMeHUTe OJIOYHYIO BEDPCTKY AJIA
pa3MellleHnA COoJepPKaHUuA CTPAHHUIL! B lB€ KOJOHKH (B TPH KOJOHKH).

§ 31
XML n XHTML

Y10 Taxoe XML?

B coBpemeHHBIX MHMOPMAIMOHHBIX cHcTeMaxX (B TOM YHCIEe U B
cetu MHTEepHET) 06MEH ZAHHBIMH M UX 00PabOTKA OYEHBb YaCTO BBIIIOJI-
HAIOTCS aBTOMaTHUYEeCKH, 0e3 yuyacTusi JeoBeKa.

Jlo HenmaBHero BpeMeHHM MJIsi IepeJadd AAaHHBIX MCIIOJb30BAJIUCH
B OCHOBHOM 060uU%Hble (POpMaAmbl. ITO 3HAYUT, YTO AaHHEIE IIPEACTAaB-
JSAIOTCA B TOM JXe BHJIE, B KOTOPDOM OHHM XPAHATCA B HaMATH KOMIIbIO-
Tepa. BemomMHUM, 4TO N:060# ABOMUYHBIA KOJ — 3TO IIPOCTO IOCJIELO-
BaTeJBLHOCTH OMTOB, M HEBO3MOJKHO CKAa3aThb, UTO OH 03HAYaeT — KOJ
OporpamMmel, TeKCT, DUCYHOK MJH 3BYK. IloaTomMy npm mepepade ABO-
WYHBIX AAHHBIX NPHEMHHUK JOJIKeH 3apaHee 3HaTh MX (opmar, T. e.
TaKOH IIOAXO0J He YHUBEDCAJIeH.

IOnsa obOMeHa TIHIEPTEKCTOBOM wuHGoOpManueil ObL1 paspaborad
a3elk HTML. IlockoJBKYy HEKOTOpPOe BpeMs Hasaj 3TOT A3BIK OBLI
€IUHCTBEHHBIM CpeJCTBOM pas3paboTKy BeO-CTpaHHI[, B HEro OBLIH
BKJIIOYEHBI T (PU3NUeCcKOll pasMeTKH (ompezendmlnue odopmie-
HHe), KOTOpble COBCeM He HY:KHBI AJIsI MAIIMHHOHN o0paboTku. BmecTe
C TeM II0JIb30BaTeJh HE MOYKET BBECTH B S3BIK HOBBIE T3rH, T. €.
HTML menpurojes Ajs nepegadyd IPOU3BOJLHBIX JAHHBIX.

B xorne XX Beka OBLII HpeAIO’KEH HOBBIA SA3BIK OMMCAHHA AaH-
HBIX, KOTODPBIi BO MHOI'OM CHSAJ HpOGJIE€MYy COBMECTMMOCTH pasjiuy-
HBIX WH(pOpMANHMOHHBIX cucTeM. OH monyuwmn HaszBanme XML (ot
anriu. eXtensible Markup Language — pacmimpsieMblil S3bIK pa3Mer-
ku). Bor npumep XML-daiina:

A

V)




Coapnanue Beb-caitos

<?xml version="1.0"?2>
<KOMIBIOTEP>
<mpoueccop uacrora="2 I'Tu">Intel Celeron</mpoueccop>
<naMaTe o¢upMa="Kingston">2048 M6</namaTe>
<BuMHYecTep OupMma="Seagate">320 I'6</BuHUYeCTep>
<nepmubepusa>
<MoHMTOpP>Philips 190C1SB</MoOHUTOP>
<xnaBuaTypa>Logitech Classic 200</xnaBuarypa>
<Memb>Genius Navigator 600</memus>
</nepubepusa>
</xoMmneTEp>

IlepBas cTpouka rosBopur 0 TOM, 4r0o 370 XML-gOKymMeHT Bep-
cum 1.0. OcraBmasica yacTh oyeHb HanomuHaer HTML-kon:

® 1A pPasMETKH HCIOJb3YVIOTCH TIrM-KOHTEMHEPEI B YIJIOBBIX
CKOOKAaX; 3aKpBIBAIOIIUN TAI' HAUWHAETCA 3HAKOM «/»;

¢ B OAUH KOHTEHHEp MOryT OBITH BJIOXKEHBI JPyrue, 3TO IIO3BOJIA-
eT XpaHWUTh JaHHbIE B BHUJE MHOTOYPOBHEBOU CTDYKTYPHI (Zepe-
Ba);

® T3rH MOTYT HMETh aTpubyThl, B KOTOPBIX XPaHATCA JOIOJHHU-
TeJbHBIE JaHHEIE.
Paxrtuueckn XML-daiinsr — 210 HMepapxudyeckue 06as3bl JaHHBIX,
XpaHsAmuecHd B TekcToBoM dopmare. B ornmume or HTML 3xecs Moxk-
HO BBOJUTH CBOM COOCTBEHHBIE TOrH U aTpubOyThI, HO HUKAKHX CPEJCTB
opopmiienus Her. Ins Toro urobsl BeiBecTH AaHHbe n3 XML-daiina
Ha DKPAaH B HYKHOM BHJe, MCIOJB3YIOT CIenUalbHbIe CTUJIEBLIe Tab-
JIAIBI, NOCTPOEHHBIE ¢ noMoImplo a3sika XSL (amrn. eXtensible
Stylesheet Language — pacmMpsieMblil A3bIK TaOJu1 cTHIEH).
XML obiazmaeT HeCOMHEHHBIMH OOCMOUHCMEAMU C TOUKH 3pPeHUA
aBTOMAaTH3alHH 00paboTKH HAHHBIX:
® OTKpPBITHEIA TEKCTOBBIA (opMaT, He 3aBHUCAINUNA OT THIA KOM-
IIBIOTEPA W ONePAIlMOHHON CHCTEMBI;

® MOCTPOEH Ha CTPOrMX IIPaBHJIaX, OIpPeeJéHHbIX CTaHAApTaMH,
MO3TOMY HECJO0XKHO HamMcaTs nporpamMMmy ansa obpaboTkm
XML-(aitioB 1 IPOBEPKU UX NPABUJIBHOCTH;

e ynobeH [Jis MpeACTABJIEHUS MHOIOYDPOBHEBBIX CIIMCKOB U Hepap-

xXuyecKkux 6a3 JaHHBIX.

B To xe BpemaA HYKHO OTMeTUTH B Hedocmamiku XML:

® JIOCTATOYHO CJIOKHO ONMCATH CTPYKTYPHI JaHHBIX, OTJIHYAIOIIN-

ecs OT MepapXxuu, HanpuMep rpadsl;




XML » XHTML

e He PA3JIMYAIOTCS THUIBI JAHHBIX (IUCIO, TEKCT, AaTa, BpeM#, JIO-
rudyecKoe 3HadeHUe);

e XML-¢painsr u3OBITOYHBI, T. €. 3aHMUMAIOT B HECKOJBKO pa3
GoJIbIIe MecTa, YeM Te JKe caMble JaHHBIE B JBOMYHOM BHJE.

Cefiuac sa3eik XML IIMPOKO HMCIOJB3yeTcs B mporpamMmuoM obec-
neyesun. Hanpumep, nocaenaue Bepcun oucHBIX nmaketoB Microsoft
Office m OpenOffice.org coxpaHAIOT [JOKYMEHThI KakK Habop
XML-paiinos, ynakoBaHHbIX B zip-apxuB. Ha XML ocHoBaHEbI dopma-
ThI RSS (;renTsl HOBOCTEM Ha caditax U B 6sorax), MathML (omuca-
HHe Maremartuueckux ¢opmyn), SVG (BexTropHas rpadpuxa Ha Beb-
CTpPaHUIax).

XHTML

B mauane XXI Bexa mosaBmyach uies «yIOPAJOYHUTL» A3BIK pas-
MeTKH BeG-CTPAaHUI, JJIA TOro, uTobbl X OBLIO yA0OHO 06padaThIBATH
B ABTOMATHYECKOM peXuMe (HampHMep, IIOMCKOBBIM CHCTEMAaM).
HUcnonssyemerit noscemectHo a3elk HTML gnsa aToro He coBceM crTpor,
HaIpuMep B HEM MOJKHO He 3aKpPBIBATH HEKOTOpPEIE TAru (<p>, <li> u
ZAp.), 3aIMCHIBATEL TOI'M M 3arJIaBHBIMH, ¥ CTPOYHBIMH OYKBAMHK U T. 1.
HosBrulil A3BIK, MOCTPOeHHBIN Ha ocHOBe XML, monyuun HaszBaHUe
XHTML (anrn. eXtensible Hypertext Markup Language — pacuiu-
paeMbIi A3BIK pa3mMeTrku rumeprexcra). OH BO MHOTOM IIOXO0XK HAa
HTML, HO MMeeT HEKOTOpPLIE CYIIeCTBeHHLIE OTJIHYNUs, HAIIpHMep:
® pMeHA THrOB M aTpuUbOyTOB 3aNMCHIBAIOTCH TOJBKO CTPOUYHBIMH
OyxBaMu;

® BCe TATW JOJDKHBI OBITH 3aKpBITHI; TOTH, HE HMeEIOIIHe 3aKphI-
Balomiero Tara (Hampumep, <img> MM <br>), ZOJKHBI 3aKpPhI-
BaThCA casmieM (Hampumep, <br />);

® JoJKHA coOMI0AaThCS NMPaBUJIbHAA BJIOYKEHHOCTL TArOB; HAIPH-
Mep, 3TOT KOJ HelpaBUJIbLHBIM:
<p><strong>Baca</p></strong>
e 3HayYeHWA aTpUOYTOB HOJIKHBELI 00A3aTEIbHO 3aKJIIOYATHCHA B Ka-
BBEIYKH, HallpuMep:
<img src="dog.jpg" alt="Iléc BapGoc" />.

® ciykeOHBIe CHMBOJIBI JOJIPKHEI Be3/le 3aMEeHAThLCA Ha MX CHeIu-
anpHBIe 0003HAaUYeHUA (HAIIPDUMeED, BHAKH «<» M «&» 3aMeHAIOT-
CcA COOTBETCTBEHHO Ha &lt; M &amp;).

Kax npussan B cBoeMm 0GJiore cosjaresb BceMHUDHOH MAyTHHBI H
aseika HTML Tum Beprec-JIn, moneiTka cpasy mepeiitn ma XHTML




Co3panue Beb-caitos

He ypnanack. IIOCKOJBKY 9TOT CTAHAADPT NOANEDPKUBAJICA He BCEMH
OpaysepaMu, MHOTHe DaspabOTUMKU MO-IPEXHEMY HCIOIL30BATUA U
ucnoab3yior HTML. B xorne 2009 roga 661710 066ABJI€HO, UTO BCe pa-
6orsl, cBA3aHHBIe ¢ pasBuTHeM XHTML, nepenarorcs rpynmne, 3aHd-
Toii paspaboTKoit HOBoit Bepcuu saseika HTML — HTML5, koropas
rakKe Oyzer BraouaTe XML-Bapuant (XHTMLS).

Bonpocsl u 3agaHusa

1. KakoBo OCHOBHOe mpefHasHauYeHHe f3bika XML?

2. CpaBHHTE JOCTOMHCTBA M HEJOCTATKH IepeAadyd HHMOPMAOHMU C IIO-
MOIIBLIO ABOMYHEIX hopmaros, HTML u XML.

3. Yem ornuuaercs XML or HTML?

4. HazoBure HemocraTkm XML. IlogymaiiTe, B Kakux o6JacTAX STOT SA3BIK
yaobGeH O/ IPDAMEHEeHHs, a4 B KAKUX — HeT.

5. Kak ompegenserca oopMIeHUe 3J1eMeHTOB IpH BeiBoZie XML-daiios Ha
aKpaH?

6. Kakue (opmaTel XpaHeHHMS OaHHBIX, OCHOBaHHEIe Ha XML, ceiiuac uc-
noab3yioTea?

7. Yem orauuaerca XHTML or HTML?

8. Kax BbI symaere, nouemy passutue XHTML ceifuac He paccMaTpuBaeTcs
KaK OT/[eJbHOe IepCHeKTUBHOe HampagjeHue?

IloaroTroBnsTe coobimeHHne

a) «f3eik XML: qoCcTOMHCTBA K HEJOCTATKH »
6) «HTML u XHTML: cxoacTBa U pa3Iuuusd»
B) «HTML5 — mar Bnepez B pasBuTHH BeG-caiiTOB»

§ 32
AuHamuyeckun HTML

YTo 310 TaKoe?

HTML — »aT0 s3BIK cTaTudecKoil (HemameHHO#) pasmerku. C ero
IIOMOINIBI0 HEBO3MOXKHO, HAIpUMep, cAesaTh Ha Beb-cTpaHHUIle BhINAa-
Jarpoliee MEHIO HWIH IONYJAAPHBIA adderT «posn-oBep» (OT aHIJIL
roll-over), Ipu KOTOPOM KHOIIKA «pearupyeT» Ha HaBeJeHHe Kypcopa
MBIIIA — MeH#AeT cBoiM Bua. A Toro 4rodbl «0KHUBHUTH» BeO-CTpaHMU-
1y, IPEMEHAIOT TAK HasblBaeMblil guHammuyeckuit HTML (DHTML —
Dynamic HTML).




Avwnamuyeckmnin HTML

Ounamuyeckuin HTML (DHTML — 3to TexHonorusa cospganus 0
MHTepaKTUBHbIX caiToBs, ucnones3ytowas HTML, CSS, s3bik

nporpaMmMupoBaHus (Yalue ecero JavaScript) n o6bekTHy0 Moaenb

nokymenTa (aurn. DOM — Document Object Model).

fAseik JavaScript — 3To cKpUNTOBLINA A3BIK, MUCHOJB3YEMEI I
nporpamMmupoBaHusa 6paysepa. Kox Ha JavaScript — aro, kak npasu-
0, Habop GYHKIIMH, KOTOpPhIe BLIBHIBAIOTCA IIPM HACTYIJIEHUH HEKO-
TOPBIX COOBITHH (3arpy3KM CTPAaHMIBI, IEPEMEINeHNA MBIIIN, IeT9Ka
MBIIIBIO, HAYKATHUA HA KJIABHIIY U T. II.).

CorsacHo oO6bexkTHOM Momenn poxymenta (DOM), BeG-cTpanmu-
ma — aTo uepapxuf (ZepeBo) 00BEKTOB — PHCYHKOB, OJIOKOB, ab3a-
neB, CChUIOK M T. 1. KopeHs aToro mepesa — o6weKT document, KoTo-
pelii o6osnauaer Beck HTML-pokyment. Ha pucyuke 4.24 mokasaHo
AepeBo 06bekTOB nnpocroro HTML-goxymenTa.

<html>

<head>

<title>DOM</title>

</head>

<body>

<p>lpuser, <em>Bacs!</em></p>
</body>

</html>

Puc. 4.24

«CBIHOBBA» T3TOB — 9TO BJIOKEHHBIE TATM, Y JOKYMEHTA eIWH-
CTBEHHBIH ChIH — Tar <html>.
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Co3spanue Beb-caiiToB

C momompio JavaScript MoXHO 0GpaTUTHCA K JIOO0MY 2JI€MEHTY
¥ UBMEHHUTH ero CBOMCTBa, HATIPUMED CKPHITH WJIM IIOKAsaTh Ha 3Kpa-
He, 100aBUTh UM YAATUTH IIOTOMKOB., CaMbIif mIpOCTOI METOJ IOHCKA
aJleMeHTa — N0 UAEHTU(UKATOPY, KOTOPHIA 3alMCBIBAETCH KaK aTpu-
6yr id, HampuMmep,

<div id="menu"> .. </div>

Ectes m papyrue npuémbl. Hanpumep, Bce DPHCYHKH XpaHATCH
B MACCHBE images W HyMepyioTcdA ¢ Hyuad. [loaToMy K mepBOil KapTHUH-
Ke B JOKYMEHTEe MOYKHO 00paTHTHCA KaK

document.images[0]

Huuamuueckomy HTML mocBAmeHbl COTHM KHUI ¥ OTPOMHOE KO-
JUYecTBO BeG-caiToB. 34ech MBI OIPAHHUYMMCS TOJBKO DPAAOM IIpUMe-
POB, KOTOpPhIE IIOMOTYT BaM MOJY4YHUTh npexncrasiaeane o DHTML.

«/KuBoii» pucyHOK

B nepBoM npumepe MEI cesnaeM 3gdeKT «poiyi-oBep» — H3MeHe-
HU€ PHCYHKa B TOT MOMEHT, KOTZa HaJ HUM IPOXOJUT KYPCOP MBIIIH.
Il 3TOr0 HY’KHO OIPEJeJUTH PeaKIMIO Ha ABa COOBITHA:

® KYypCOp MBIIIM BOIIEN B 06JIaCTH PHCYHKA (@H2J/. mouse over —
MBIIIb HaJ 00BEKTOM);

® Kypcop MBIIIM BbIIIe] u3 objacTu pucyHka (axzz. mouse out —
MBIIIEL BHE 00BEKTA).

O6paboTuuk coOBITHA — 3TO KoJ Ha JavaScript, KOTOPHIH BBIMIOJ-
HJEeT HEKOTOpble AedcTBUA (MEHAeT PHUCYHOK), KOTZa IIPOM3OILIO CO-
ObITHE, C KOTODBIM OH CBSA3aH.

IlpeAnoosKUM, UTO €CTh ABA PUCYHKAa, HA KOTOPBHIX M300pasKeHbl
3aKpeiTas Kopobka (dain box closed.gif) um orkpeiras (daiin
box opened.gif). Kopobka foKHA «OTKPBIBATHCA» NPU HaBeleHUH
MBIIIHM ¥ 3aKPBIBATHCHA, KOT/IA MBIIbL «yiLIa» (puc. 4.25).

Pue. 4.25

B aroM ciaydae HYKHO HCIOJNB30BATh TAKOM KOJ BCTaBKU pPH-
CYHKAa:




Dunamuueckmin HTML  [SRSP

<img src="box closed.gif"
onMouseOver="this.src='box opened.gif'"
onMouseOut="this.src='box closed.gif'">
ATpubyT sSrc COZEPKHT ajpec PHCYHKAa, KOTODPBIH IIOABIAETCH
IIpH 3arpyske CTpaHHIEI (3akpeiTad Kopobka). ATpubyr onMouseOver
s3amaér obpaboTuMK COOBITHA «MBIIIEL HaJ 00BEKTOM», IPH B3TOM BbI-
nosiHAeTCcA Kox Ha JavaScript:

this.src='box opened.gif'

31ecs this 03HAYAET «3TOT DIEMEHT», T. €. TeKVIIHHA Tar <img>.
Torpa this.src — 3TO0 ero arpubyT sSrc, Tak 4YTO IpHUBeAEHHaA
CTPOYKA MeHSeT PACYHOK IIPDH HaBeJeHHWH MBIIIH.

O6parure BHUMaHue, 4TO B JavaScript MOKHO HCIOJL30BATHE Kak
OfMHapHBIE, TAK U JBOWHBIe KaBLIYKH. B nJaHHOM ciyuae ofHHapHEIE
KaBbIUKM (amocTpodbl) HCIONB30BAHBI BHYTPH JABOWHBIX: JBOMHBIE
OrpaHWYMBAIOT BeCh KoJA Ha JavaScript, a ogmHapaBle — MMa (daiiaa.
O6paboTunK cOOBITHA «MBIIIb yuuIa ¢ o0bexTa» (onMouseQut) cTpo-
urca aHanoruuHo. Eciu BeTaBuUTh TAKOH PHUCYHOK B KOHTEHHEp <a>,
OH OyAeT CAYIKUATH TMIEePCCHLIKOM.

CKpbITHIN 00K

HWsorpa Ha Beb-cTpaHHIE HYJKHO CHAEJNATH CKPBITBIE 3JIEMEHTHI
C JHOIOJIHUTENBbHON wuH(pOpManueil, KOTOpPble MOJMKHBI IOABJISETCS
TOJBKO TOCJIe MIeJYKa MBIIIBI0 Ha Kakod-HuOyzas ccblike. Ha pu-
cyake 4.26 moxkasaHa Takas CTPaHHUIA 0 U IIOCJe IeJUYKa.

Hoxasate getany :
|

waitba, 6onT, BHHT, Wypy,
| rBo3aL 1 Ap.

Puc. 4.26

JdanHBIE, KOTOPBIE AOJMKHBI OBITh CKPBITHI, IIOMECTHMM B OT/AEJ]b-
HBII OJIOK (KpOMe TeKCTa OH MOJKeT COHepIKaTh PHCYHKH, Tabaumbl
M Apyrue sjieMeHTHh):

<div id="details" class="hidden">

Oeranu &#151; sTo ratika, wanba, OGoONT, BMHT, wWypym,
TBO3OE U Ip.

</div>




Cospanuve Beb-caiToB

9ro 60K mmeerT maeHTH(HUKATOpP details, IO KOTOpOMY MEI Oy-
JeM K HeMmy ofpalmaThcsa M3 mporpamMmHoro koza. Kpome Toro, oH oT-
HOCHUTCHA K KJjaccy hidden (awnza. hidden — cKpeITBIN). 3aMeTHM, 4YTO
Ha CTPaHUIe MOYKHO CEJIATh HECKOJBKO CKPBITHIX GJIOKOB — AJA HUX
HYXHO yKas3aTh KJiacc hidden, OgHAKO BCe OHH HOJIKHBEI HMETh pas-
Hble UJeHTU(DHUKATODHI.

Teneps HY:XHO coobmuTs Opaysepy, UYTO 3JIEMEHTHI KJjacca
hidden ZOMKHBI OBITH CKPBITHIMU. [{1A aTOrO B cTHIEBOM (haiine (Ha-
30BeM ero test.css) yCTAaHOBHM 3Ha4YeHHe none (aHr. none — HHUKAa-
KOif) cBOMCTBY display (aHru. display — IOKa3bIBaATh):

.hidden {
display:none;
}

Mpr 6yzmeMm ¢ momombio JavaScript MeHATH 2TO CBOMCTBO mOCTe
meJuYKa Ha CChUIKE, YCTAHABJIMBAS ero 3HadeHwe block (6gox Haum-
HaeTcsA ¢ HOBOM CTPOKM) MJIM inline (B TOH e cTpoKe, 6e3 mepexoja
HA HOBYIO CTPOKY).

Kaxk npasuiio, BeG-MacTepa BHIHOCAT Bech KOJA Ha JavaScript B or-
JenbHbIE (hailyibl, KOTOPhIE OOBIYHO MMEIOT pacIIHpeHHe jS U MOAKJIIO-
YaloTCA Ha BCEX CTPAHMIAX caiiTa ¢ mOMOIIb Tara <script> B 3aro-
JOBKe cTpaHuMubl. Hanpumep, Ansi ucononb3oBaHuA JavaScript-daiina
test.js HYXHO 3anucaTh:

<head>
<script type="text/javascript" src="test.js"></script>

DY

</head>

Arpubyr src samaer umsa daina, a arpubyT type — ero Tui.
Ms=ororoune 0003HauaeT APYrue TIrM, IIOMEINEHHbIe BHYTPb KOHTeil-
Hepa <head>.

daity test.js MOKHO CO3JATh B JI000M TEKCTOBOM pellaKTope:

function show (name)
{
var elem = document.getElementById (name) ;
if (elem)
elem.style.display = "block";
}

Otor dain comepHUT oHY (GYHKIHIO ¢ MMeHeM show, KoTopas
NPUHUMAET OJWH IapaMeTp name — HAEHTHOHUKATOD (MMsA) CKPBITOTO




OAuvamuyeckuin HTML

aneMeHTa. Teno (YyHKIHMU orpaHumdeHo (UrypHBIMH CKOOKAMM, CHUH-
TaKCHUC A3bIKAa OYeHb NOX0)K Ha A3bIK Cu. B mepBoil crpouke co-
3maércsa mepeMeHHas elem, B KOTOPYH 3alMCHIBAETCA CChLIKA HAa
HY)XHBIH 2JleMeHT (AnA €€ [oNy4YeHHsA WUCIOJL3YeTCH MEeTOJ
getElementByld).

Janee ¢ MOMOIBIO YCJIOBHOIO OIEPaTOpa IpPOBEpsieM, B CAMOM JIH
Jiese Takoi sneMeHT HaijeH. Eciu 3HaueHue elem He PABHO IMYyCTOMY
dHayeHWI0 (null), YcHOBHBIH omeparop cpafaTeiBaeT W MeHAETCH
CTHJIb 3JleMeHTa (style) — cBoiicTBY display mpucBamBaeTcs 3HaUe-
HHe block.

Ocranoch O(MOPMHTH THNEPCCHLIKY TaK, 4YTOOBI IpU IeTYKe
MBIIIBIO HE IMTPOHCXOAWJI Nepexo] Ha APYIVI0O CTPAHHUIY, & BBIMOJIHAJ-
¢ Ko QYHKUIUH show, KOTODEIIl IOKAa3bIBaeT OJI0K ¢ UAEHTUDUKATO-
poMm details. Jlns aTOro UCHONAbL3yeM TAKOH KO.:

<a href="#" onClick="show('details');return false;">
[lorkazaTe nerTanu
</a>

ATpubyr onClick moakamyaeT 00pabOTYMK COOBITHSA «IETUOK
MeIIbIo» (anza. click). B nansaom cayuae 310 Kop

show('details') ;return false;

Crauana BeI3BIBaeTCa QYHKIuA show (u3 daitna test.js), Koro-
pasfg «OTKpbIBaeT» O0J0K ¢ wuaeHTH(uKaropoMm details. Omeparop
return false («BepHYTh pe3yJbTaT — JIOJKHOE 3HAUEHUE») NOBOPUT
0 TOM, 4TO GONbIIe HUKAKNX AeUCTBMI BBINOJHATHL He HYKHO. Eciam
IIOJIB30BaTeNb OTKJIIOUYMJ BhIMOJNHeHHe JavaScript B 6paysepe, cpabo-
TaeT runepccebuika (href="#") u sarpysmrcs Ta jKe camasi CTpaHHUIA
(6s10K, ecTeCTBEHHO, HEe MOSABUTCH).

Wrak, nnsa paGoTel TOro npumepa HY»XHBI TpH (daiina: test.css,
test.js u ocHOBHO# (aitn ¢ HTML-KOAOM, KOTOPBIA MBI IpHUBEAEM
IIOJIHOCTBIO:

<html>

<head>

<title>CkpuTent Brox</title>

<script type="text/javascript"
src="test.js"></script>

<link rel="stylesheet" type="text/css"
href="test.css">

</head>




Cospanue Beb-cantos

<body>

<a href=# onClick="show(‘details’);
return false;">

lMoxazare neranu</a>

<div id="details" class="hidden">

Ieranu &#151; sTO ramka, manba, 6omar, BUHT,
wypyn, T'BO3Ob M OpP.

</div>

</body>

</html>

Dopmbl

dopma HaA BebG-cTpaHHIE — 3TO HAGOD 2JIEMEHTOB AJIA BBOJA JaH-
HBIX IOJb30BaTeJeM: TeKCTOBLIE II0JIA, MEePeKIIoYaTes Iy, CIMCKHA, KHOI-
Kku u 1. 1. Kak npasuio, BBeiléHHbIe JaHHBIE OTIPABJIAIOTCHA Ha cepsep,
rae OHM 3aHOCATCA B 0asy JAHHBIX HJIM KaK-TO MHaYe 00pabaThbIBAIOTCSH.
B aToM ciaydae HeoOXoauMoO, uTo0BI HA cepBepe OblIa «IPUHUMAIOIIAA
mporpaMmar», HalMCAHHAS HA OJHOM H3 CEPBEDHBIX #A3BIKOB (HampH-
mep, Ha PHP). DToTr MaTepmnas BBIXOAWUT 34 PAMKH IIKOJBLHOIO Kypca,
IIOATOMY MBI IMOKAXKeM IPOCTOH MpuMep NMpUMeHeHusi (hOpMBI I Tec-
THPOBAHUHA, KOTOPHLIM MOKHO MCIIOJIH30BATE Ge3 ceprepa.

ITonp3oBaTenb [OOJKEeH BBECTH OTBET HA BOIPOC B IIOJIE BBOAA
M IMEJKHYTH 0 KHOnKe I'omogo, mocie 4ero oH mojydaeTr cooOIneHue
«IIpaBuasHuo!» miu «Henpasunsao!» (puc. 4.27).

Cronexo byger 2 + 27

| — | [ietessy

Puc. 4.27

®opmMa COCTOUT M3 ABYX BJIEMEHTOB: II0JIA BBOJA U KHONKH, KOTO-
phble IOMeIeHbl B KOHTeHep <form> (oT aHrI form — (opma):

<form name="calc">
<input name="answer">
<input type="button" value="ToToro"
onClick="check ();">

</form>




AuvwHamunueckuin HTML

Ons dopMmer 3aaHo umsa calc (arpubyr name), MO 3TOMY MMEHH
MOXKHO obpamiateca K dopme u ee snemeHTam. [lose BBOZa ¢ uMeHeM
answer 3a7aéTcd ¢ TOMOIILI) HemapHOro Tara <input> (OT aHIJIL
input — BBOJX).

Tor ke camblif Tar <input> HCHOJB3YETCHA W JJA KHONKH, aTpH-
OyT type sajaer Tunm siaemedra (aHri. button — KHoOOKa), aTpubyT
value (aHri. value — 3Ha4YeHWe) — TEKCT HA KHONKe, a aTpubyT
onClick mogkaodaeT 06paboTuuK COOBLITHS «IEY0K MBIMIBIO». Eciu
BCIIOMHHTEH NPEABIAYIIUN IIpHMEp, CTAHET NOHATHO, YTO MOCJEe ImeJ-
YKa Ha KHOIKEe BBLI3bIBaeTca QYHKIUA check AJNs NPOBEPKHU HNPaBHIIb-
HOCTH BBOJA AaHHBIX. JdTa (hyHKIuA OyAeT pacmojiodeHa B OTAeIbHOM
daine calc.js:

function check ()

{

if ( calc.answer.value == "4" )
alert ("lpaeunbHo!") ;

else alert ("HenpaBumawsHO!") ;

}

danuce calc.answer.value HYJKHO pacIu@dpPOBHEIBATEL C KOHIIA:
«3HaYeHHe dJIeMeHTa answer, KOTOPhIi BXOAUT B opMy calc». Ecan
9TO 3HaUeHHe PaBHO 4, II0JIL30BATE]b BUIUT B OTHEJHHOM OKOIIKE
Haanucek «IIpasuasnol», mHaye — Haxanuch «Henpasuiasso!» . O6paTh-
Te BHUMaHue, 4T0 B JavaScript (kak um B ssbike Cu) [ IpOBepKH
YCIOBHA «PaBHO» MCIOJBL3YIOTCA ABA 3HAKA «=». BBIBOJ COOOIIEHUIT
37leck BBINONHAET QyHKNUA alert (aHri. alert — TpeBora), KOTOPYIO
4acTo IPUMEHAIOT IJIf OTJIAZOYHEIX COOOIIeHuiA,

ITonnbiit xox HTML-cTpaHunpl BBl yKe MOKeTe COCTaBUTH CAMO-
CTOATEIbHO.

Bonpocbkl u 3agaHua

1. Yem mose3oBaTesieil He yerpauBaer «uucThlii» HTML?

2. Yro rarkoe nuHamuueckuit HTML? Kakue TeXHOJOTHH OH HCIIOJNBL3YeT?

3. Yem orinumuaercs DHTML or HTML?

4. Yro npeacrasusier coboit JavaScript-kox?

5. Yro rakoe DOM? Bauem Hy:kHa Takas cTpyKTypa?

6. Kax MoKHO HallTH HyKHBI 2JeMeHT Ha BeG-cTpaHume ©3
JavaScript-kona?

7. Yro Takoe «posr-osep»? IlpuBeguTe NpuUMephl, Korga aToT addexrT meii-
CTBHTEJBHO I10JIe3€H.

@
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8. Kak BBl moHHMaeTe cJI0BO «CoOBITHE»? C KAKHMH coOmITHAMH MBI pabo-
TAJH B IPUBEJEHHBIX NpUMepax?
9. Yro Takoe 06paGoTuuK coOBITHAT

10. YTo o3Havaer 3anuck this.src?

11. PacexaskuTe o npaBujax MCHOJIb30BAHHA KaBblueK B JavaScript-koze.

12. ITopgymaiiTe, 3aueM MOryT HOHAAOOHMTHCHA CKPHITHIE GJOKM Ha Beb-crpa-
HHIIE.

13. O6bsicHHATE, 3aUueM CKPHITOMY OJIOKY B PACCMOTPEHHOM IpHMepe IPHCBO-
eH M KJacc, U HAeHTHDHKATOD.

14. Kaxoe cBOHCTBO 6/I10Ka HYKHO M3MEHHUTb, YTOGEI CKPHITH MJIM ITOKA3ATh ero?

15. Kax BBI gymaeTe, 3aueM JavaScript-Koj BEIHOCAT B OTAeJbHBIE (aitabi?

16. Kax nojgkaouYaTes K Beb-cTpaEmMme — (Qaiiabl,  copepixaiiue
JavaScript-xon?

17. Kak NOAyYHMTH CCHLIKY HA B3JIeMeHT, HIeHTH(QHUKATOP KOTOPOro Mkl
3HaeMm?

18. Bauem B (yHKIMIO show M3 PACCMOTPEHHOIO IpHMepa Ao0aBileH YCIOBHBIA
omepatop?

19. Kax norumars 3amuck elem.style.display?

20. Bauem B 06paGOTUYMK FHNEPCCHIJIKM B PACCMOTPEHHOM npuMepe aobapie-
Ha KomaHja return false?

21. Yro raxoe dopma? [l yero oHa mpegHasHavYeHA?

22. Kax MOJKHO MCIIOJIB30BATH (DOPMBI 6e3 «IpUHHUMAIOIel» cepBepPHOi npo-
rpaMmbl?

23. Bauem Hy:KeH aTpubyT name AJs HOPMEL U eé a1eMeHTOB?

24. Kak 6paysep oTJHuaeT KHONKY OT moJjA BBoja (06a anemeHTa 3a4ai0TCH
TaroM <input>)?

25. Kax 3agaTh TeKCT Ha KHONKe?

26. Kaxas (DyHKIHA HCIONB3YeTCA AJA BBIBOAA COODIIEHUA MOJB30BATEJIO
B OTAEJBHOM OKHe?

IloaroroBbTE COOOIIEHHE

a) «Kakwue sagaun pemmaer DHTML?»
6) «O6paboTka HaykaTuil Ha KiaBHiny B JavaScript»
B) «Coaganue TecToB ¢ momomsio JavaScript»
r) «Cospanme menio ¢ momomsio CSS»
1) «Coananmne MeHIO ¢ moMomeio JavaSeript»
*e) «O6paborka gaHHBIX (DOpM Ha cepBepe»

o 3apaumn

1. IIporecTupyiiTe Bce mpuMepsl, padobpaHHEIe B 9TOM maparpade.

2. Usmenure npumep ¢ ahdHeKTOM «pOJI-0Bep» TAK, YTOOLI H3MEHAIOIMIACH
PUCYHOK OBLI CCHLIKOM Ha APYTO# JOKYMEHT (MM CalT).
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3. IlpoBepbTe, YeM pasjIHWyYalOTCA 3HAYEHHA block u inline AJIA CBOMCTBa
display.
*4. IaMeHUTe IpHMED CO CKPBITHBIM OJIOKOM TaK, 4YTOGLI NPH MOBTOPHOM
ImeJYyKe Ha TOH e CChIIKe GJIOK CKPBIBAJICH.
5. IlocTpoiiTe CTPAHUIY € HECKONBKHUMHM CKPBITHIMK GJI0KaMU, KOTOpLIE IIO-
ABJIAIOTCA IIPH MIENTYKAX HA PA3HBIX CCBLIKAX.

§ 33
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Xpanenue pairsion

OOGBIYHO BeG-CaMiTHI CO3AAIOTCA [JIST TOrO, YTOGBI MX MOMKHO OBLIO
IpOCMaTPUBATh C JIIO0Or0 KOMIbIOTEpa, MMEIINero BeIXox B WHTep-
Her. IloaToMy caliT Hy:XHO pasMelaTs Ha KOMIBIOTEpe, KOTOPHIH IO~
KI04YéH K UHTepHETY KpyIyible CYyTKH.

Koneuno, MO»HO XpaHUTH caliT Ha JAWCKe CBOEro AOMAILIHEro KOM-
ObIOTEPa, HO 3TOT BADHAHT MMEeT MHOI'O HeJIOCTATKOB:

* HecTaOMJIBHOCTH KaHaja cBsf3u ¢ WHTepHEeTOM, Hampumep, IIpu

cboAX MUTAHNUIA;
® KOMOBIOTED JOJKeH GBITH MOCTOAHHO BKJIIOYEH;
¢ npuAeTcA IOKYNATh y npoBaijepa nepcoHansHslil IP-agpec;
® Ha KOMIIBIOTEPE HYXXHO YCTAaHOBHTH U HACTPOUTHL BeO-cepBep —
IporpaMmy, KOTOpas IPUHHUMAaET 3alpoChl Opay3epoB ¢ APYTHX
KOMIIBIOTEPOB M BO3BpAIllaeT UM HY)KHEBIE BeO-CTPAHHIILI;

® OPUAETCA CaMOCTOSATEJbHO OPraHU3O0BLIBATH 3AIATY caiiTa OT
B3JIOMIIHUKOB, BPEJJOHOCHEIX IIPOrPAMM M CETEeBBIX aTak.

ITosromy wamie Bcero caliThl HaXOAATCHA HA cepBepax KOMIAHMIA,
KOTOPBI€ OKa3bIBAIOT YCJYI'M XOCTHHIA, T. €. PAsMeIaloT caiiTel, 3a-
HUMAIOTCS UX O00CIyKMBaHHEM M OTBEYAIOT 38 COXPAHHOCTD JAHHBIX.

Kax mpaBuio, XOCTHHr — 3TO MIaTHAA YCJIyra, €6 CTOMMOCTD 3aBH-
CHT OT BeIOpaHHOTO TapupHOro muana. TapudHEBI IUIAH OmpemesseT
MaKCHMAaJbHO JONYCTUMBIH 00BEM caiiTa, BOBMOMKHOCTH CO3JAHUS IU-
HaMHYeCKHX CTPaHHIl, NOAAeDKKY paboThl ¢ 6a3aMHu HAHHBIX U T. II.

ITocKONBKY KaHaJbl CBASH HMMEIOT OTPAaHUYEHHYIO IPOIYCKHYIO
CIOCOOHOCTB, XOCTHHIOBBIE KOMIIAHHMM BBOJAAT IJIA KaKAOTO Tapuda
OrpaHMYeHHsI Ha KOJIHWYecTBO Tpadmka (aHri. traffic — nmortoxk ngan-
HBIX), T. €. Ha 00béM mepezaBaemoil mabopmanuu. Hanpumep, ecan
Ha cauT exenHeBHO 3axoAAT 100 mosb3oBaTeneit m KaXK LI npocMar-
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pusaer 10 crpamun nmo 100 K6aiit, nHeBHO# TpadUK COCTABHUT OKOJIO
100 Mo6aiit, a Tpaduk 3a mecan — npumepHo 3 I'6. Ecau ¢ caiira Oy-
AYT 4YACTO CKAauYMWBaTh 00BEMHBIE (aliibl (APXHMBBEI, MY3BIKY, (PHIBMBI
M T. II.), KOJMYECTBO TpadhuKa 3HAYUTEIHLHO BO3PACTET.

B mpocreiimemM ciydae Ha OZHOM MOIIHOM KOMIIBIOTEpe-CepBepe
pasMemjalTcsa HeCKOJbKO caiiToB (mHOrga — go 1000) — aro BHpTY-
aJBHBIH XOCTHHI, MOAXOAAIUIN A HeDOJBIINX CANTOB.

Hns cadira ¢ OOJBIIONH HAUPY3KOH Yy XOCTHHIOBOM KOMIIAHUM
00BIYHO apeHAyeTcs BBIJAEJEHHBIH cepBep — OTAENbHBIH KOMIBIOTED,
KOTODBI# MOCTYNaeT B IOJHOE PaclopsiyKeHue Biafesbla caiira. C mo-
MOIIBIO YAAJEHHOTO [AOCTYIA MOYKHO YCTAHABJIMBATL Ha HEM Joboe
HYKHOe IIporpaMMHoe obecrieueHue.

IIpoMesKyTOUHBIH BapHAHT — BHPTYAJbHBIH YACTHBIH cepBep
(amru. VPS — virtual private server). B arom ciydae pecypcsl OJHOTO
cepBepa (maMsaTh, BpeMs paboTBI Ipolleccopa) AeaATCH MeXAYy He-
CKOJBKMMHM caifiTaM¥, HO AJd KaXAOro BJajesbla caliTa cepBep Bbl-
TASAJAT KaK OTAEJbHBIA KOMIIBIOTED, KOTOPHIH OH IOJHOCTBIO KOHTPO-
JIAPYET.

CymiecTByloT U 0GecnilaTHbIE XOCTHHIH (HAaIpHUMep, ucC02.ru), rae
«ILIaToi» 3a pasMellleHHe CaiTOB CIYXKHUT pekJama, KOTopas aBToMa-
THYECKH BCTPauBaeTcs B Kaayio BeO-crpanuny. MHorza GecrmiaTHBINA
xocTHHT (6€3 pexJaMbl) IpefoCTaBiAeTCs 00pa3oBATENbHBIM CalTaM U
caiiTaM yueOHBIX 3aBeEeHUIl.

JdomerHOE HMHA

Yrobel obpamiaThca K caiTy, MOJAbL30BATEJAM HYKHO 3HATh €ro
azpec. B MHTepHeTE CYyILIECTBYIOT ABa THIa aapecos: uucjossle IP-ax-
peca (manpumep, 94.100.101.202), » cuMBOJbHbEIE AOMEHHbIe HMeHA
(manpumep, www.mail.ru). Jlrogam Heymob6Ho sanomuuars IP-agpeca,
MO3TOMY OOBIYHO CANTHI UMEIOT JOMEHHbIE HMEHA.

Ha HeKOTOpBIX caifiTax AOMEHHOE MMA MOMKHO IOJYy4uTh OecriiaTHo,
IUIS 3TOTO HY’KHO IPOCTO 3aPEerdCTPUPOBATECA. ITO OyJeT JoMeH TpeThe-
ro (uam Gosiee BBICOKOIO) ypOBHs, HalpuMep, Ha caiTe UCOZ.ru MOYKHO
3aperucTpUpoBaTh JOMEHHOe MMsA THIla Vasya.ucoz.ru — 3[ech IepBasd
uacTh (vVasya) BeIOMpaeTcs NoJjb30BaTeseM, a JOMEeHbl BTOPOTO U IEPBOTO
VPOBHEH (UCOZ.ru) U3MEHHUTH HeJb3d.

Perucrpanusa JOMEHOB BTODOTO YypPOBHsH, HAampuMep vasya.ru, —
miIaTHasg. Ha calTaxXx KOMIOAHMMA, OKA3BIBAIOIIHUX TaKHe VYCIAyrHA
(mampumep, Ha caifiTe Www.nic.ru), MOKHO IPOBEPUTH. CBOOOAHO JIH
HYXHOe JJOMeHHOe UM, U OILIATUTH ero perucTpanuio.
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',D,.I'IFI OEDEIBOE!EITEJ'II::HGFO carTa AJdOMeHHOe MMA MOXEeT BbITh
{NpefocCTaBnexHo becnnatHo.

ITocne Toro Kak MM#A 3apPeruCTPUPOBAHO, HEOOXOZMMO CBA3ATh €ro
¢ IP-agpecom cepBepa, Ha KOTOpoM xpaHaTca (ainsl. Kak Bbl 3HaeTe,
AJIsL 3TOTO MCHOJb3YIOTCA cepBepbl DNS (auri. domain name system
— MAOMeHHas cucremMa uMéH). Bruageien caiita Zo/KeH cOOOIIUTE pe-
rucrparopy aomeHa agapeca DNS-cepBepoB XOCTHHIOBOI KOMIIAHUHM, U
Yepe3 HEeCKOJIBKO YacoB K CauTy MOKHO OyzeT obparaTrbcs IO JOMEeH-
HOMY MMEHH.

3arpyska (aiaos

Yame Bcero s 3arpysku (aiiioB Ha CaliT MCIONB3YETCS MPOTO-
kox FTP (anea. file transfer protocol — nporoxon mepemaum daii-
J10B). Bnagensny caiita BeIgaérca mMs moJb3oBaTeNd (JIOTHMH) M ma-
poJib AsdA Bxoza Ha FTP-cepBep xocTuHroBoii Komnanuu. C moMomnipio
conenuaabHBIX nporpamMmm — FTP-kaueHTOB — MOKHO Ha yAaJéHHOM
cepsepe paboTars ¢ (ailaMu ¥ manKaMH Tak e, KaK Ha CBOEM KOM-
OpIOTepe: CO3JaBATh M YAANATE DAIKK, CKAYUBATL (aijbl Ha CBOMH
KOMIBIOTED, 3arpykarh (hailiibl Ha cepBep, [IEePEMMEHOBBLIBATE M VIA-
aark uxX. Oaun u3 nonyasapeabix FTP-KiIueHTOB — KpoccmaaTdopMeH-
Has cBobopHas nporpamma [7] FileZilla (filezilla-project.org), Bepcun
KOTODPO¥ ecTh AJIA onepanmoHHbIX cucteM Windows, Mac OS, Linux.

Muorue HTML-pepakropsr, nanpumep Bl Adobe Dreamweaver
(www. adobe.com), moazep:kuBaioT 3arpysky Gaitios Ha caiiT npAMO U3
nporpaMmel 1o nporokony FTP.

Ha HexoTOpsIX XOCTHMHrax Mo;kHO paborath ¢ (aitaamm yepes
BeG-uHTepdeiic, 3axona Ha cnenuaabHYIO Be6-cTpaHumy. OXHAKO 3TOT
cnocob HeyA0GeH, Koraa caifT CoCTOMT M3 GOJIBIIOTO KOJMYECTBa CTpa-
HUIIL,

Bonpocbl n 3apaHus Q

1. Yro Takoe xocTHHT?

2. [Touemy He WMeeT CMBICJA Da3MeIIaTh CAHT HA CBOEM AOMAINHEM KOM-
neiorepe?

3. 3a cuér uero sapabaThIBalOT GeCIIATHLIE XOCTHHIH?

4. Yro rakoe TapudHbIi mian?

5. ITouemy BBOAMTCA OrpaHWYeHHe Ha TPaQHUK caiTOB?

6. Kax saperucTpupoBaTh JOMEHHOE UM BTOPOTO YPOBHA?

7. Kak cBA3aTh JOMEHHOE MM#A C CepBEPOM, Ha KOTOPOM XPAHATCH (aitini?

8. Kaxumu crocobamMm MOXCHO 3arpy»xarth (aiiier Ha ceppep?
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IloaroroBsTe coobieHUE

a) «Kak saperucTpupoBaTh fOMEHHOE UMA? »
6) «CpaBHeHHMe DecnIaTHBIX XOCTHHIOB»
B) «FTP-KIUeHTHI »

3apaum

1. CpaBHHuTe TapudHbIe IJIAHL KAKOH-HUOYAbL XOCTHHIOBOH KOMIAHUH.

2. Oxkupaercsa, yro Ha caitr Gyzer saxozmrb He Gonee 100 mocerureneil B
IeHb, OpUYEM KaKIABIH M3 HAX OPOCMATPUBAeT B cpejHeM 8 cTpaHuI.
Pasmep opHo# crpaHunsl — okoso 50 Kb6air. MoHO JM OPH 9TOM BEI-
6pars TapudHBIH LIaH ¢ OrPAHWYEHHEM MEeCAYHOro KojJudecTBa Tpaduira
1 I'6?

%3, PasMecTHTe CO3JAHHBII BaMH cailT Ha KaKoM-HHOyAb OecraTHOM Xoc-
THHTE.

*4, Hayumurech noib3oBaThea FTP-kiaueHTOM AadA 3arpysku Gaiinos Ha cair.

> B

A NpakTuyeckue paboTsl Kk rnase 4

Patora Ne 25 «TekcroBble BeO-CTpPAaHHUIIEL»
Pabora Ne 26 «Croucku»

Pabora Ne 27 «'umepccBLIKH»

Pabora Ne 28 «HcnosansoBarue CSS»

Pabora Ne 29 «BcraBxka PHCYHKOB B JOKYMEHT»
Pabora Ne 30 «BcraBKa 3ByKa U BHAEO B JOKYMEHT»
Pabora Ne 31 «TabnuuyHasa BepcTKa»

Pa6ora Ne 32 «Bnounasa BepcTKa»

Padora Ne 33 «Basa pamubix B popmare XML»
Pab6ora Ne 34 «Mcnons3oBaHue Javascript»
Pabora Ne 35 «CpaBHeHHe BapHAHTOB XOCTHHIA»

M 30P k rnaese 4 Ha caiite ®LUMUOP (http://fcior.edu.ru)

o Texmnosorusa cozpanus Web-caiira
o Pasmemenue caiita B IHTEepHeTE
s OcnoBabie Teru HTML
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Camoe BaxHoe B rnase 4

e Beb-cailT — 270 HaGOp CBA3AHHBIX MEXKAY COBGOIl IHIIEPTEKCTO-
BBIX BeO-CTpaHMIl, padMeIIEHHbIX Ha OJHOM cepBepe.

» Cratuyeckme BeG-CTPaHMIBI KOAUDPYIOTCA Ha aA3bike HTML. Iu-
HaMHYeCKHe CTPAHHUIEI COJEepKAT NPOrpaMMbI-CKPHUIITHI, pe-
3yabTaT paboTsl KoTophix — HTML- 1oKyMeHT, nmepechLiaeMblii
OJIB30BATEIO0.

» ITpu rpamoTHOM npoekTupoBaEun HTML-ZOKYMEHT AOJMKEH CO-
AEepPyKaTh TOJBKO JIOTHYECKYI0 PasMeTKYy (3aroJioBKmu, ab3alisl,
COMCKH M T. II.), 8 O()OpPMJIEHHE CTPAHUILLI ONPEeIAeTCH B CTH-
JIeBOM (haiiyie ¢ IOMOIIBIO KACKAAHBIX TAOIUI] CTHIIEIH.

e lna co3fgaHUA MHTEPAKTUBHBIX CAHTOB IMPUMEHSETCA TEXHOJO-
rua DHTML, ucnonssyiomas HTML, CSS, s3Ik mporpamMmu-
poBanus JavaScript u 06'beKTHYI0 MO JOKYMEHTA.

e CaiiTel pasMemaloTCsi Ha cepBepax, KOTOphie MMEIOT COOCTBeH-
Hbll IP-anpec m mocTosHHO BKIOUeHbl. OGBIYHO AJIA 3TOH Lenn
HMCHOJIB3YIOTCA YCAYTIH XOCTHHI'OBBIX KOMMNAaHHWH, ofecnmeuymMBaio-
IMHX PeryaspHOe Pe3epBHOe KONHPOBAHUE W 3AIUTY NAHHBIX.




s 3aMeTok






