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BBepneHue

YBakaeMbIe CTapUIeKJIACCHUKH!

C 2TOii CTPAaHUIBI KHUTH HAUUHAETCA Ballle 3HaKOMCTBO C Y4eOHBEIM KypCOM
uHdopmaTuky 1 10-x 1 11-x Kiaccos.

HN3yyeHne BCAKOro MIKOJBHOIO IPeJAMeTa MOXXHO CPABHUTh CO CTPOUTEJIb-
cTBOM goMa. TOJBKO 3TOT OM CKJAAbIBAaeTCs He U3 KHUPIHUUYEeil 1 6eTOHHBIX
IJINT, & U3 3HAHUK U yMeHH#. CTPOUTEJIBCTBO BCAKOro JOMa HAUMHAETCHA C
dyHnameHTa. O4eHb Ba)KHO, 4TOOBI PyHAAMEHT ObLJI IPOYHEIM, IOTOMY YTO Ha
Hero OInHUpaeTCsaA BCe OCTAJILHOE COOpy:KeHHe. PyHIaMEeHTOM MJIsA Kypca
«Auadopmatuxka u UKT 10-11» aBasA0TCA 3HaHUA U YMEHH A, KOTOPHIE BEI I10-
JY4YUIIH, U3yyasa Kypc HH(POPMATHKH B OCHOBHOI LIKOJe — 6a30BbIH KypC UH-
¢dopmaTuxu. Bam yke He TpebyeTcs 00BACHATD, YTO TAKOE KOMIILIOTED M KaK
OH paboTaeT; ¢ Kakoil nHbopMaI el MoXKeT paboTaTh KOMIBIOTED; YTO TAKOE
nporpaMma M nporpaMMHoe obeciiedueHre KOMIILIOTepa; YTO TaKkoe HHPopMa-
IUOHHBIE TeXHOJOrHK. B 6a30BOM Kypce HMHQOPMaTHKH BbI IOJYYUIINA IIPEX-
CTaBJIEHUE O TOM, B KaKOM BHJle XpaHUTCA NHPOPMAIIUA B IaMATH KOMIBIOTE-
pPa, 4YTo TaKoe AJITOPUTM, HHPOpMallHOHHasa MoaeJb. OcBauBasa 6a30BBIN KypC,
Bbl HAYYUJIUCh O0pallaThCA C KJIABHATypPOH, MBIIIbIO, AUCKAMHU, IIDUHTEPOM;
paboTaTh B cpejlie OIIEPAIlMOHHOM CUCTEMbI. BBl MOJIyYNJIN OCHOBHBEIE HaBBIKH
paboThI ¢ TEKCTOBEIMH M rpa@HUUeCKHMH peJaKTopaMu, ¢ 6a3aMU JaHHBIX U
9JIEKTPOHHBIMHM TabiunamMu. Bce 5T 3HaHMA M HaBBIKKM BaM OyAyT HEOOXOA M-
MBI IIpU n3yuyeHuu Kypca «MHpopmaTtuka u UKT 10-11».

TepMuH «MHPOPMATHKA» MOMKET YIIOTPEOIATHCSA B IBYX CMBICJIAX:

e uHpOpPMaTHKaA KaK HayYHada 00J1aCTh, MPEIMETOM H3yUYEHUS KOTOPOH
ABJAIOTCA MHPOpPMANUsA U HHGOPMAaIIMOHHEIE IIPOIIECChI; B KOTOPOM
OCYILECTBJIAETCA N300peTeHNe U CO3aHle HOBbIX CPEACTB PaboThI C MH-
dopmanueii;

o nHbopMaTHKa KaK IIpaKTHYeCKasa 00J1aCTh AeATEJbHOCTH JIOAeH, CBs-
3aHHaA C IPUMEHEHNEM KOMIIBLIOTEPOB AJIs paboThl ¢ HH(poOpMaIiuei.

Kak coBpemeHHas TexHUKa HeMbBICJauMa 6e3 OTKPBLITHI TeopeTHUecKoi du-
3UKHU, TaK ¥ Pa3BUTHE HHPOPMATUKH U NHPOPMAIIHOHHBIX TEXHOJOI'M! HEBO3-
MOYKHO 6e3 TeopuH MHGPOPMAIMH, TEOPUU AJITOPUTMOB H II€JIOT0 PALa APYTHUX
Teopui B 006J1aCTH KHOEPHETHKH,, JHHIBUCTHKHN, CEMUOTHKH, CHCTEMOJIOTHH U
IIPOYMX HAYK.

B cooTBeTCcTBHU C COBpEeMEHHBIM IOHUMAaHUEM, B UHGOPMATUKE MOMKHO BhI-
AEeJIUTh YeThIpe YacTH:
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1) TeopeTuyeckas HHGOPMATHKA;

2) cpeacTBa uHGOpPMaATHU3AIHH;

3) uH(pOpMAaIHOHHbIE TeXHOJIOT'HH;

4) conuanbHaa MHGOPMaTHKA.

Kasxgasa ns aTux yacreii, B CBOIO o4Yepeb, AeJIUTCSA Ha pasfeabl. ComepskaHue
M CTPYKTypa MH(POPMATHKH B CXeMaTHIECKOM BHJ€ IIPEACTABJIECHbI B Tabume

CopepxaHue U CTPYKTypa MHhopMaTUKK

TEOPETUYECKAS
NHPOPMATHUKA

PunocodpcKre OCHOBHI HHGPOPMATHKH.

Teopusa nundopmanuu. Meroas! nsMepennsa uHGoOpMaI My,
MareMaTH4YecKre OCHOBEI MH(GOPMATHKH.
HNudopManmoHHOEe MOAEINPOBaHHE.

Teopusa aJropuTMOB.

IIpexcraBieHue 3HAHUI M MHTEJJIEKTYyaJbHO-UH(GpOpPMa-
IJMOHHBIE CUCTEMBI

< o |XPaHeHHS u obpa- | IlepcoHasibHBEIE KOMIBIOTEPEI. PabGoume cTaHIUH.
= § 60TKH JaHHBIX BrruucauTeabHbIe CHCTEMEI. ¥ CTPOMCTBA BBOJAA/BHIBOJA.
g 8 Haxonurenn (MarHUuTHBIE, ONITUYECKHE, CMEIIIaHHKIE)
;‘; E mepenauy nasEelx | KoMnbiorepHBIe ceT. IludpoBrie TeXHUYECKHe CPECTBA
=~ 5 cBA3K. TeleKOMMYHHKAIIMOHHEIE CUCTEMEI IIepexadyn
EE g ayAuo-, BUeo- 1 MyJIbTHUMeAUHHON HHDOPMAITUH
é Cucremuoe IIO u|Onepanmonnsle cucTeMbl U cpeabl. CepBucHbBle 060J104-
& cHCTeMBI IporpaM- | KM. ¥ THJIHTHI.
e o | MEpOBaHHUA CHCTEMEI ¥ A3BIKH IIPOrPaMMHPOBaAHHUA
i a Pea- yHHUBep- TekcToBEIE ¥ rpad®HUUYeCKHE PeAAKTOPEI.
m § JIM3a- | CaIBbHBIX CucreMul ynpasjaeHusa 6a3aMu JaHHEBIX .
S 8 |mun TabiuuHbBIe IPOLECCOPHI.
E | & |Texmo- CpeacTBa MoJeIMpPOBaHUSA OGBEKTOB, IPOLIECCOB M CHC-
E L% JIOTHH TeM
o mpodeccuo- | U3naTenbckue cuCTEMBI.
HaJILHO- IIpodeccroHaILHO-OPMEHTHPOBAHHBIE CUCTEMEI aBTOMA-
OpHEHTH- THU3alUY PACUYETOB.
poBaHHBIX |CHCTEMBI aBTOMATHU3AIMH IIPOEKTUPOBAHUSA, HAYYHBIX
HCCJIeAOBAHUH U Np.
BBOJa/BEIBOJIa, cOOpa, XpaHEeHHUsd, mepexayu u 06paboTku
JaHHBIX;
MH@OPMAIMOHHEIE |70 T e rats:
’ ’
TEXHOJIOTHM THUC-TexHOJIOTHH;
NpOrpaMMHUpPOBAHUSA, IIPOEKTHUPOBAHMUS, MOJEJIHNpPOBa-
HUS, O6yJYeHUs, JMarHOCTUKH, YIIPABJICHUS
HNudopManoHHbIe pecypchl o61ecTBa.
HMuadopmManmoHHOE 06IECTBO — 3aKOHOMEPHOCTH M IIPO-
COITUAJIBHAA
MHOOPMATHUKA OumeMsl.

HudopManonHas KyJIbTypa, pa3BUTHE JIMYHOCTH.

HNudpopmanmonnas 6e300aCHOCTH

* Jlo maTepmasaM HaIMOHAaJbHOTO JoKjaajga Poccum Ha MexAyHapogZHOM KOHrpecce
IOHECKO «O6pa3soBaHue u nuHpopmaTuka». — Mocksa, 1996.
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Teopernueckasa mHpOPMAaTHKAa — 3TO HaydyHas obJjiacTb, MIpeaMeT uU3yde-
HUS KOTOpOo¥ — uHpopManusa M MHPOpMaIMOHHEIE Ipolecchl. Kak Jrobas
dyHAaMeHTaJIbHasA HayKa, TeopeTHYecKasa HHGOpPMAaTUKa PaCKPhIBAET 3aKOHBI
¥ IPUHIIUIIBEI B CBOEH ITpeaMeTHOI o6acTu.

Bropyo 1 TpeThIo YacTH B COBOKYIIHOCTH MOYKHO Ha3BaTh IIPUKJIAAHON UH-
dopmaTukoii. IIpukaaguas mapopMaTHKa — 3TO 00JIaCTh IPAKTHYECKOTO
IIPUMEHEeHUsI MOHATHUI, 3aKOHOB U NPUHIIUIIOB, BEIDA6GOTAHHBIX TeopeTHdec-
Kol mHbpopmaTtukoii. Ilpukiagnas mHpopMaTuKa, 6e3ycIOBHO, CBsA3aHa C
NIIpUMeHeHHEM KOMIbIOTEPOB M HHGOPMAIIMOHHBIX TeXHoJioruii. B Hanie Bpe-
MsA TaKUX NPUKJIAAHBIX o0JIacTel! 0OUueHb MHOI'O: 9TO pellleHue HayYHbIX 3aa4 C
IIOMOIIBIO KOMITBIOTEPA, U3JaTeJbLCKasA AesATeJIbHOCTh, padpaboTka nHpopMma-
IMOHHBIX CUCTEM, yIIPaBJIeHHE PA3JINYHBIMU 00’ beKTaMH ¥ CUCTEMaMU, TeXHU-
YyeCcKoe IIPOeKTUPOBaHKe, KOMIbIOTepHOe o6yueHHne, ceTeBble NHGPOPMAIMOH-
Hble TeXHOJIOTUH I MHOTOe-MHOTO€ JPpYyTroe.

B nociepuue roasl B uEGopMaTKe chOpMHUPOBATIOCH HOBOEe HallpaBJeHUe,
KOTOpO€e Ha3bIBAIOT COMAJbHON MH(popMaTHKO#i. Ero nmossieHue cBA3aHO C
TeM, YTO INUPOKOEe BHeAPEHUE B )KM3Hb KOMIIBIOTEPHBIX TEXHOJIOTUH U COBpe-
MEeHHBIX CPeACTB HHGpOpPMAIMOHHBIX KoMMyHuKauuii (MHTepHeTa, COTOBOM
CBsI3M) OKa3bIBaeT Bce 60Jree CHIILHOE BJIMTHUE Ha OOGIIeCTBO B I1€JIOM U Ha KaX -
JOT'0 OTAEJILHOTO YesioBeKa. O6IecTBeHHOe Pa3BUTHE ABUYKETCS K CBOEil HOBOM
CTYIIeHH — K UH@OPMAYUOHHOMY OOuecmey.

IlpenmerHas o6sacTh cCOBpeMeHHOM MHGOPMaTHUKM OY€eHb BeJIMKA ¥ Pa3HO-
obpasHa. Kak u3BeCTHO, HeJb3A O0LATH HeoO'bsATHOe. I HaAIll KypCc 3aTPOHET
JIMIIb YaCTh TEM U 3a7jay HHOOPMATHKH. BOIIpOCHl, KOTOpPhIe MBI C BAMHU OyaeM
H3y4YaTh, OTHOCSATCS K YEThIpEM BaKHEMIIIUM IIOHATUAM HHPOPMATUKHU:

1) uadopManOHHBIE IIPOIECCHI;

2) nadopMaIHOHHEIE CUCTEMBI;

3) nHOpMAIMOHHBIE MOJEJIH;

4) nHboOpMaIITMOHHBIE TEXHOJOTHH.






MmaBa 1
UHopmauus

NMoHsTne
§1 nHdopmMmaumm

HasepHoe, caMBbIil CJI0KHEBI BOIIPOC B MHGOpMaTUKe — 3T0 « UTO TaKoe UH-
dopmanua?». Ha Hero HeT ogqHO3HaUHOrO oTBeTa. CMEICJI 3TOT'0O IOHATUSA 3aBU-
CHUT OT KOHTEKCTa (COAepKaHUs Pa3roBopa, TEKCTa), B KOTOPOM OHO yIOTpes-
JeTCH.

B 6a3zoBom kypce ungopmaTukun u HKT nundopmanusa paccMaTpuBajiach B
pPa3HbIX KOHTeKcTax. C mosumuu yeioBeka HHPOpMaAIusag — 3TO COAepIKaHUe
coob11eHuil, 3TO caMble pa3HO0Opa3HbIe CBEeHU, KOTOPhIE YeJIOBEK II0JIyYaeT
M3 OKPY’KaloLiero MUpa 4epe3 CBOM OpraHbl 4yBCTB. I3 COBOKYITHOCTH I10JIy4a-
eMoii uestoBeKOM MH(popManuu GOPMHUPYIOTCA €ro sHaHUA 00 OKPY’KalolIeM
MHpe U 0 cebe caMoM.

PacckasbiBas 0 KoMnbIOTepe, MBI TOBOPUJINA, YTO KOMIILIOTED — 3TO YHUBEP-
CaJIBHBIN IPOrpaMMHO YIIPaBJAAEMbIA aBTOMAT AJA paGoThl ¢ HHGOPMAIIUEH.
B rakom KOHTEeKcTe He 06cyKaaeTcsa cMbIca nHpopmanuu. CMBICJI — 9TO 3HAa-
YyeHHe, KOTOpoe nmpuaaeT nHpopManuu yejoBek. KoMmmbioTep ke paboTraer ¢
6uTaMH, C IBOMYHBLIMHA KOJaMHU. BHUKATL B UX «CMBICJI» KOMIILIOTEDP HE B CO-
croaHuu. IloaToMy npaBuibHee Ha3LIBaTh UHGOPMAIHIO, HUPKYJIUPYIOIIYIO B
yCTpO#CTBaX KOMIIBIOTEPa, AaHHBIMH. TeM He MeHee B pa3roBOPHO pedH, B
JINTEpaAType YaCTO I'OBOPAT O TOM, UTO KOMIILIOTEP XPaHUT, o6pabaThiBaeT, Ie-
penaeT u npuHHMaeT MHGopmanuio. Huuero crpammHoro B atom Her. Hano
JIMIIb IOHUMATh, YTO B « KOMIIBLIOTEPHOM KOHTEKCTE» IIOHATHE « HHDOPMAIIUSI »
OTOKJAECTBJISAETCH C IIOHATUEM «JaHHBIE» .

B ToakoBom cioBape B. . [Jana HeT cjioBa «HUHDOP-
Manusa». TepMUH «uHDOPMAIUA» HAYAJ IIUPOKO YIIOT-
pebuarskcesa ¢ cepeaunsl XX Beka. B HaubGosbiei cTeneHu
noHATHe nHPOpManuu 06513aHO CBOUM PaCIIPOCTPaHEHH-
€M ABYM Hay4YHBIM HAIIpaBJI€HUSIM: TEOPMHM CBA3H U KH-
6epHeTHKe. ABTOD Teopuu cBaA3u Kiuox Illennon, ananu-
3UPYHA TeXHUYECKMe CICTEMEI CBA3M: Tejaerpad, reaedoH,
pajzuo, — paccMaTpPHBAJ UX KaK cCucmembul nepedaiu ur-
dopmayuu. B rakux cucremax nHbopMauua nepegaeTcs
B BHJe II0CJIEJOBATEJILHOCTEN CUTHAJIOB: 3JIEKTPUYECKHUX
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WJIY 3JIEKTPOMArHUTHBIX. Pa3BUTHE TEOPUH CBA3H MOCJIYXKUJIO CO3LaHUIO TEO-
puH uHOpPMaNUHU, penialel mpobieMy usMepeHUsa HHPOPMAILUU.

OcHoBaTesb kKubepueTuku HopGepT BuHep aHan3upoBas pasHooOpasHbIe
IIPOIIECCHI YIIPABJIEHUS B JKUBBIX OPraHM3MaX U B TEXHUYECKUX CHCTEMaxX.
IIpouecchl ynipaBiieHH s pacCMaTPUBAIOTCA B KUOepHETUKE KaK HHPODPMAaIuOH-
HbIE IIpoliecchl. 4 Hpopmayus 6 cucmemax ynpasieHus yupkyaupyem 8 sude
cuzHanos, nepedasaemvLx no UHGOPMAYUOHHLM KAHALAM.

B XX Beke moHATHE uHbopManuu mosce-
MeCTHO IIDOHUKaeT B HayKy. HelipodusuoJo-
rusa (paszes OMOJIOrMH) U3yYaeT MEeXaHU3MbI
HEePBHOM JeATeJbHOCTU XUBOTHOT'O U YeJIOBe-
Ka. 9Ta HayKa CTPOMUT MOoJeb HHGOPMAIlHOH-
HBIX IIPOIIECCOB, IPOUCXOAAIIUX B OpraHnu3Me.
ITocrynaromas u3BHe HHboOpMaIuUsa IIpeBpa-
LJaeTCs B CUTHAJIBI 3JIEKTPOXUMUUYECKOH IIpH-
POAEI, KOTOPbI€ OT OPraHOB UYBCTB II€pefaloT-
CA II0 HEPBHBLIM BOJIOKHAM K HelpoHaM (HepB-
HBIM KJIeTKaM) Moara. Mo3sr mepefjaeT ynpaBisioniyio WHPoOpMaInuio B BUAE
CUT'HAJIOB TOI K€ IPUPOAbI K MBIINIEYHBIM TKaHAM, YIIPDABJIAA, TAKUM 00pa3om,
opraHaMu ABHKeHHUA. OIIMCAHHBIN MeXaHU3M XOPOILIO corjiacyercs ¢ KubepHe-
TH4YecKoit moaenbio H. Bunepa.

B npyroii 6uosiornyecKkoil HayKe — reHeTHKe
HCIIOJIb3YeTCA MOHATHE HACAedCmEeHHOl UH-
dopmayuu, 3aJI0K€HHOH B CTPYKType MOJIEKYJI
JHEK, npucyTcTBy0OINX B AZlpax KJIETOK XHUBBIX
OpraHusMoB (pacTeHH#, KMBOTHBIX). 'eHeTHKa
IOKasaja, 4TO 9Ta CTPYKTypa SABJIAETCA CBOeo6-
Pa3HBIM KOAOM, OIIPeAeJIAIoNiUM QPyHKITUOHUPO-
BaHUe BCEero opraHmusMa: ero pocT, pa3BuTHe, Ia-
ToJioruy u np. Yepes moaekyisl JJHK npoucxogut nepenayda HacjaeJCTBEeHHOMH
rHGOPMAaLMY OT IOKOJIEHUS K IIOKOJIEHUIO.

ITonamue ungpopmayuu omHOCUMCA K YUCRY PYHOAMEHMALbHBLLX, T. €.
ABJIAETCS OCHOBOIIOJIATAIOIIMM JJIsI HAYKHU U He 00bACHAETCSA yepes Apyrue I10-
HATUA. B 3TOM cMBIciie uHGOpPMAILIUA BCTaeT B OAUH PSAJ C TAKUMHU pyHAaAMEH-
TaJbHBIMU HAYYHBLIMU IOHATUAMU, KaK BEIECTBO, 9HEPrus, IIPOCTPaHCTBO,
BpeMsda. OcMbIcIeHMeM HHPOPMAIUU KaK QyHAAMEHTAJIbHOTO MOHATUSA 3aHU-
MaeTcd HayKa ¢puitocodpusa.

CoryiacHO ogHOM M3 QUIOCOPCKUX KOHIIEIITHIA,
UHGOpMAYyUS ABNACMCA CE0UCMEBOM BCez0 cyu,ezo,
BCeX MaTepUaJbHBIX 00beKTOB Mupa. Takas KOH-
mennua MHGOpPMAIUU Ha3LIBAETCSA ATPUOYTHBHOM
(uHbOopManMa — aTpUOYT BceX MAaTEepPUATIbLHBIX 00'b-
exToB). HGOpMaIua B MUpe BO3HHUKJIA BMECTE CO
Bcenennoii. C Taxkoil mpefeibHO NIMPOKOH TOYKH
3peHUus, nuHpopManusa NPOsABIAETCSA B BO3AEHCTBUU
ogHUX 06 BEKTOB Ha Jpyrue, B UBMEHEHUAX , K KOTO-
PBIM TaKHe BO3AENCTBUSA IPUBOAAT.
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JApyryo GuIocopCcKy0 KOHIIEIIITHUIO HH-
dopmanuy Ha3HIBAIOT (PYHKIMOHAJILHOM.
CoryiacHO GYHKIIMOHAJILHOMY IIOAXOAY, UH-
dopmayus nosBULACL AUULL C BO3HUKHOBe-
HUeM ¥U3HU, MAK KaK C84A3aHa ¢ QYHKYU-
OHUPOBAHUEM CJIAONCHbLX CAMOOPZAHUIYIO-
wuxca cucmem, K KOmMOPvbLM OMHOCAMCA
Juebvle Op2aHU3MbL U  YeJo8eyecKoe
obuecmeo. MOKHO elle CKa3aTh TaK: UH-
dopmanuss — 3TO aTPUGYT, CBOMCTBEHHBIH
TOJIBKO KMBOM IpUpoje. ITO OOUH U3 CYy-
IIeCTBEHHBIX IIPU3HAKOB, OTAEJAIOIINX B
IIpupoZe KXUBOE OT HEXKUBOTO.

TpeTra dunocodbckas KOHLENUA nHGOpMa-
IIUY — AaHTPOIOLEHTPUIEeCKasa, COrJIaCHO KOTO-
poli unHgopmayua cyuwecmaeyem AUULDL 8 HeS08e-
YeCKOM CO3HAHUU, 8 Yes08e4eCKOM 60Cnpus-
muu. NudopmanmonHasn AesATeJIbHOCTh
IIpUCylla TOJBKO YE€JIOBEKY, IIPOMCXOAUT B CO-
IHaJbHLIX cucTeMax. Co3maBas nHPOPMAIIUOH-
HYIO TEXHUKY, UEJIOBEK CO3LaeT MHCTPYMEHTHI
IJIsA CBoe MHPOPMAIlMOHHON AeATeJIHbHOCTH.

Jesasa BLIOOpD MeXXAY PasIMYHBIMUA TOUKAMU
3peHHus, HaJ0 IOMHHUTD, YTO BCAKAA HAy4YHAasd Te-
opusi — JIUIIb MOJeNb 0eCKOHEYHO CJIOKHOTIO
MUpa, I03TOMY OHA HE MOYKET OTPa’kaTh €ro TO4-
HO U B IIOJIHOM Mepe.

MoxHO CKasaThb, YTO ynoTpebiieHre MOHATHA « UHGODMAIIUA» B IIOBCELHEB-
HOM XM3HU IIPOMCXOAUT B aHTPONOLIEHTPUYECKOM KOHTEeKcTe. [[js o6oro us
HacC eCTeCTBEHHO BOCIIPHHHUMATh MHPOPMAIMIO KaK COOGIIeHU A, KOTOPBIMHU 00-
MmeHuBalTcsa jgiogu. Hanpumep, CMU — cpeacTBa MaccoBoil MHGpOpMaIuu
NpeAHa3HAYEHE! VIS PACIPOCTPAHEHUSI COOOIIEeHU, HOBOCTEH cpeAu HaceJe-

HHUA.

—— n,;.“n-, w e
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Cucrema OCHOBHbIX NOHATUN

IToraTue uadopmanun

Ddunocodpun AmpubymueHas KOHYyenyus:

uaHdpopmanusa — Bceobirree cBoiicTBO (aTpubyT) MaTepun

DYHKYUOHANLHAA KOHUENUUA:
nHbopmanusa 1 uHGOPMaAIIMOHHEIE IIPOIECChI IIPHUCYIIH TOJILKO
’KHBOH IIpUpoje, ABJAIOTCA ee GyHKIIneH

Anmponoyenmpuieckas KOHYenyusa:
nHGOpManusa ¥ HHGOPMAIMOHHEIE IIPOIECChI IIPUCYIU TOJIbKO
YeJIOBEKY

Teopus uadopmauuu

Pesysnbrar passuTHsa Teo-
puu cBasu (K. IlenHoH)

HNudpopmanmsa — cojeprkaHue,
3aJI0KeHHOe B 3HAKOBbIEe (CHI-
HaJIbHBIE) IIOCJIEAOBATEIbHOCTH

Kub6epreTnka HUccnenyer mndopmanmon- | Hadpopmanua — coaep)kaHue
Hble IPOIIECCHl B CHCTEMaX | CUT'HAJIOB, IepefiaBaeMbIX II0 Ka-
yupasienus (H. Bunep) HaJlaM CBA3H B CUCTEMAax yIpas-

JIeHUA

Heilipoduzuonorus WNayuaer uapopmanmonusie | UHpopmanus — cozepkaHme
mponecchl B MEXaHHM3MaX | CUTHAJIOB 3JIEKTPOXHMMUYECKOH
HEPBHOMH JAeSATEJbHOCTH JKU- | IPUPOALI, IepPeJaloInuXCA II0
BOTHOTO U YeJIOBEKa HEPBHBIM BOJIOKHAM OPraHHU3Ma

TemeTnka HN3yuaer mexaHuambl Ha- | Uudopmanua — coaepkaHHe
CJIeJCTBEHHOCTH, NOJIb3yeT- | FeHETUYECKOro KoJa — CTPYK-

Typsl Mosiekya JHK, Bxogauiux
B COCTaB KJIETKH >KHMBOrO opra-
HHU3MA

cAd TIOHATHEM  <«HacJej-
cTBeHHasa nHGopManus »

BOI’IpOCbI n 3agaHus

1. Kakue cylIecTBYIOT OCHOBHEIE (PUIOCOPCKHE KOHIENIIMY UHPopMauu?
2. Kakas, c Baleil TOYKH 3peHNAs, KOHIEIIUA ABJIsAETCA Hanbojiee BepHO?

3. Biarogaps pa3BUTHIO KAKHX HAYK IOHATHE HH(POPMAIIAHU CTAJIO IIXPOKO yIIOTPes-
JIseMbIM?

4. B kakux 6MOJIOrMYECKUX HAYKaX aKTUBHO HUCIIOJb3yeTCs MOHATHE NHPopManuu?

5. Yro TaKoe HacJIeACTBEeHHAA HHPopMarusa?

6. K xaxoil dpumocodcKoii KOHIENIIUM, HA Balll B3TJIAL, 6MaKe yoorpebieHHe IOHA-
THA HHGOPMAIIMH B reHeTHKe?

7. Ecan nox nadopManueilt IOHUMATH TOJIbKO TO, UTO PACIIPOCTPAHAETCA Uyepe3 KHU-
I'¥, PYKOIIUCH, IPOU3BEeIEHUA UCKYCCTBA, CPEACTBAa MACCOBOI MHGpOpPMAIUH, TO K
Kako# ¢unocodckoil KOHIENIIUH ee MOYKHO 6yeT oTHeCTH?

8. CorJlacHBI JIU BBI, YTO NOHATHE MHGOPMAIMH MMEET KOHTEKCTHBIM cMbicia? Eciu
Ja, TO IIOKAXXHUTE 3TO Ha IpUMepax.
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NpeacraBnexHue
§2 nHpopmMmaumm, A3bIKY,
KoAnpoBaHue

H3 6a30Boro Kypca BaM H3BEeCTHO:

e HMcropuueckoe pa3BUTHE YeIOBeKa, POpMHUPOBaHME YeJIOBeUeCKOoro obiec-
TBAa CBA3aHO C PA3BUTHEM pPEYH, C MOSBJIEHHNEM U PACIPOCTPaHEHUEM S3bI-
KOB. SIBBIK — 9TO 3HAKOBas CHCTeMa IJIs IIPeACTABJICHUA U Nepegadu uH-
dopmamun.

e JlIogy COXpPaHAIOT CBOM 3HAHHUA B 3alIUCAX Ha PA3JIUYHBIX HOCHUTEJIAX.
Bnarozaps aToMy 3HaHHNA IIepeJalOTCA He TOJBKO B IIPOCTPAHCTBE, HO U BO
BpeMeHH — OT IOKOJIEHUS K IIOKOJIEHHIO.

e SI3bIKM OBIBAIOT €CTECTBEHHBIE, HAIIPMMED PYCCKUM, KUTAWCKUIT, aHTJINHI-
cKUuii, 1 dbopMajibHBIe, HAIPUMEP MaTeMaTH4YeCcKad CHMBOJIMKA, HOTHASA
rpamMoTa, A3bIKH IIPOrPaMMHPOBaHHUS.

NMucbMeHHOCTb M KoaupoBaHue UHopMaLn

ITox cioBOM «KOmMpOBaHME» IIOHMMAIOT IIPOIIECC IIPeACTaBJIeHUA MHPOD-
Manuu, yaAoOHbBIN 4J1A ee XpaHeHUs U/WiaK nepegaun. CiegoBaTeIbHO, 3alIUCh
TEeKCTa Ha eCTECTBEHHOM A3bIKE MOXKHO PAaCCMaTPHBAaTh KaK CIIoco6 KogupoBa-
HUS PpeYH ¢ IOMOIIBI0 rpadHUYecKUX 9J1eMeHTOB (0YKB, HeporiaudosB). 3amucaH-
HBII TeKCT ABJIAETCA KOJAOM, 3aKJIIOYAIOIIUM B cebe comepsKaHue peduH, T. €.
uH@OpPMAaNUIO.

IIpomecc uTeHNA TeKcTa — 9TO OOPATHEHIM IO OTHOLIEHUIO K IIMCHMY IIPO-
1ecc, IIpu KOTOPOM ITMCbMEHHEBIH TEKCT IIpeobpasyeTcs B YyCTHYIO peub. UTeHue
MOKHO Ha3BaTh AeKOJAMPOBAHHEM NMMCBMEHHOro Tekcra. CxeMaTH4YeCKH 3THU
ABa IIpollecca u3o0pasKeHbl Ha puc. 1.1.

IInceMeHHBIR TEKCT —
KOJ

YcrHasa peus

YcrHas peusn

Koauposanue

JexoaupoBanue

Puc. 1.1. Cxema nepegauu nuHGopManuy yepes3 HINCbMEHHOCTh

Cxema Ha puc. 1.1 THIMYHA OJIA BCeX IPOLECCOB, CBA3aHHEIX C IIepegaveit
uHbOpManuu.

Lienu n cnoco6bl kogupoBaHUA

A Temepnp 06paTM BHMMaHHE Ha TO, YTO MOXKET CYIIeCTBOBATH MHOI'O CIIO-
co60B KOAMPOBAHUS OJHOI'O M TOI'O )K€ TEeKCTa Ha OJJHOM M TOM ke si3bike. Ha-
IIPHUMEDP, PYCCKHUA TeKCT MbI IPUBLIKJIM 3AIIACHIBATH C IIOMOIIIBIO PYCCKOTO aJi-
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daButa. Ho To ke caMoe MOXKHO cejlaTh, HCIIOJL3yA JATHHCKHH ajdaBUT.
HNHOrma Tak NpUXoAUTCA IOCTYIATh, OTIIPaBasasa SMS mo mobuibHEOMY Tesiedo-
HY, Ha KOTOPOM HET PYCCKHUX OYKB, MJIX 3JIeKTPOHHOE ITNCHMO HA PYCCKOM SA3BI-
Ke 3a rpaHHILy, €CJIH Y afipecaTa HeT pyCHU(PHUIIUPOBAaHHOrO IporpaMMHOro obec-
neuenus. Hanpumep, ¢ppasy «3apaBcTByii, goporoi Camial» IpUXOAUTCA IH-
caTb Tak: «Zdravstvui, dorogoi Sashal!».

CyiecTByeT MHOXKECTBO CIOCOG0B KoaupoBaHusA. Hampumep, cTreHorpa-
¢duss — GpICTPHIi cocob 3anmucH ycTHOM peun. Eio BiIazeoT JUIIb> HEMHOTHeE
CIIeIIMaJIbHO OOyYeHHEIe JJIOAU — cTeHorpaducThl. OHHM ycIIeBaloT 3alIUChIBATh
TEKCT CMHXPOHHO C PeYbI0 BBICTYIIAIOILErO
yeJjioBeKa. B cTeHOorpamMme OfHH 3HAYOK 00-

O3HAuAaeT Ies0e CIOBO WIM coueTaHue 6yks. 7. _ 73 W /‘/ /f & F
PacmudpoBats (ZeKoaupoBaTh) CTEHOTpaM- _w‘,/,-,;_ _?_9‘
MY MOJKeT TOJIbKO CaM CTeHorpagucr. oo -

ITocMoTpuUTEe Ha TEKCT CTEHOrpaMMBI Ha /
puc. 1.2. Tam HanmncaHo caexnyromiee: «I'oBo-
PHTBH YMEIOT Bce JIIOAU Ha cBeTe. JlaKke y ca- — <
MBIX IPUMHTHUBHBIX IIJIEMEH €CTb Dedb. /.7 é’, 2 %/ Zo. 7
SI3BIK — 3TO HeuTO Bceollllee 1 caMoe dYeJIo-

BeueCKoe, 4YTO eCTh Ha CBeTe». Puc. 1.2. Crenorpamma

MosxHO npuayMaTh U APYTHE CIIOCOOLI KO-

IUPOBAaHUI.

-y

IIpuBeseHHBIE MIPUMeEPH] UILIIOCTPHUPYIOT CJAEAYIONIee BaKHOe IPaBUJIO: 014
KoOduposanus 00HOIL u moil dHce ungdopmayuu mozym 6bLmb UCNLOAL306AHbL PA3-
Hble cnocobbl; ux 8bL60p 3as8ucum om pada o6cmoamenbcma: ueau xoduposa-
HUA, Ycaosuil, umerou,uxcsa cpedcma. Ecan Haio 3aucaTh TEKCT B TEMIIE pedH,
IeJjlaeM 3TO C IIOMOIIIbIO CTeHOrpadMuu; ecJH Haao lepefaTh TEKCT 3a T'PaAHUILY,
IIOJIb3yeMCHA JIATHHCK UM aJihaBUTOM; €CJIM HAaAO IPeACTaBUTh TEKCT B BUJE, I10-
HSATHOM JJIAA TPAMOTHOI'O PyCCKOTr'0O YeJIOBEeKa, 3allMChIBaeM ero Io IpaBUaM
rpaMMAaTHKH PYCCKOTO SI3BIKA.

Emte ogHO Ba)KHOE 00CTOATEIBLCTBO: 8bL60p cnocoba Ko0upoeanus uHgpopma-
yuu modcem 6btmdv C6843aH ¢ npednoaazaemwvim cnocobom ee obpabomru. O6ey-
AUM 3TO Ha IIpUMepe NIPeiCTaBJIeHNA YHUCceJ — KOJHYECTBEHHONH NHPOpMauu.
Wcnonpdyss pycckuii ajn(aBHT, MOXXHO 3alHCATh YHCJO <«TPHUAIATH HATb».
Hcnonn3ysa xe andaBuT apabcKoil AeCATUYHOM CUCTEMbI CUMCIIEHU A, TUIIIEeM:
35. IlycTs BaM Ha0 MpOU3BeCTH BhIuncaeHus1. CKa)kuTe, KaKas 3alliCh yA00-
Hee JJI1A BHIIIOJIHEHUS PACUETOB: «TPUAIATH MATH YMHOMKHUTH Ha CTO ABaAIaTh
ceMb» MM «35 x 127»? OueBHUAHO, YTO AJisI IEPEMHOXKEHUSI MHOIO3HAYHBIX
yuceJ1 BbI OyZieTe mMoJIb30BaThCs BTOPO# 3aIIUChIO.

3aMeTHM, UTO ABE 5TH 3allMCH, S3KBUBAJECHTHBIE II0 CMBICJIY, UCIIOJb3YIOT
pasHble A3LIKHU: IIepBas — eCTeCTBEHHBIN PYCCKHUM s3bIK, BTOpas — QOoOpMab-
HBIH A3BIK MaTEMaTUKH, He UMEIOIIUH HAIITMOHAJIbHOM npuHagiaexxHoctu. Ile-
pexof OT IpeACTaBJIeHUA Ha eCTECTBEHHOM A3BIKe K IIPEeACTaBJIeHUIO Ha ¢dop-
MaJIbHOM f3BIKE MOXKHO TaK)Ke pacCMaTPHUBATh KaK KoAUpoBaHHE. UeJIOBEKY
yEOOHO UCIIOJIB30BATD AJIA KOAUPOBAHUSA YHCEJ AeCATHYHYIO CUCTEMY CUUCIe-
HUA, a KOMIIBIOTEPY — ABOHUYHYIO CUCTEMY.
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IITupoxo ucnons3yeMuIMH B HHGOPMATHKE GOPMAIBLHEIMH A3bIKAMU SIBJISA-
I0TCA SI3BIKM IIPOrPAMMHPOBAHUA.

B HEKOTODHIX CIyYasX BOZHUKAET IIOTPEOGHOCTh 3aCEKPEUYNBAHMUS TEKCTA CO-
OOIEHNsT UK JOKYMEHTA, AJISL TOTO YTOGKI €r0 He CMOIJIM IIPOYMUTATD T€, KOMY
He TIOJIOXKEHO. ITO Ha3bIBAETCS 3AU,UMOil OM HeCAHKYUOHUPOBAHHO020 docmy-
na. B rakoM ciy4yae ceKpeTHBIH TeKceT mudpyercsa. B rasuue BpemeHa mugpo-
BaHHe Ha3bIBaJIOCh TaliHonuchio. llIucdposanne npeacrasiiser coboil mpoiecc
IIpeBpalleHusl OTKPBITOIO TEKCTa B 3amudpoBaHHBLIN, a memudpoBanue —
npoiecc o6paTHOro nmpeo6pasoBaHUA, IIPU KOTOPOM BOCCTAHABJIMBAETCH HC-
xoxHbl# TeKCT. IlludpoBanue — 3TO TOXKe KOAUPOBAHUE, HO C 3aCeKPEUYEHHBIM
METOAOM, M3BECTHHIM TOJIBKO MCTOYHMUKY M axpecaty. Meromammu mudpona-
HUA 3aHUMAaeTCs HayKa Kpunrorpagus.

UcTopua TexHnveckux cnoco6os KoaupoBaHua uHcopmaLumn

C nosiBNeHNEeM TeXHUYECKHUX CPEACTB XPaHEeHHs U Iepefadyu HHGOpMalUu
BO3HHKJIY HOBBIE UJIEHN U IIPHEMBI KOAUPOBaHUA. IIepBbIM TEXHUYECKUM CDeJ-
CTBOM IepeAauyu HHGOPMAIIUK HA PACCTOSHHE CTAJI TeJje-
rpad, nzobperenHsiii B 1837 rony amepukaunem CaMioa-
geM Mopae. Teaerpaduoe coobiienrne — 3TO IIOCJIEL0Ba-
TEJIbHOCTD 3JIEKTPHUUYECKHX CHUTHAJIOB, IlepefaBaeMas OT
oJHOro TejerpadHOro annapara o IpoBojaM K pyromMy
TeserpadHOMY amnmapaTty. OTH TeXHHUYecKHue o6CTos-
TeJbCTBa NpUBeJX Mopae K uiee UCIIOJIb30BAHUA BCETO
ABYX BHJAOB CUTHAJIOB — KOPOTKOI'O ¥ AJUHHOI'O — IJIs
KOAMPOBAHUSA COOOIIleHUs, IIepeJaBaeMoro Io JUHUAM
TeserpadHO CBA3M.

Takoii crocod KOZUPOBAHMS ITOJIYYHJ Ha3BaHUe a30y-
Ku Mopae. B Hell kaxxkaaa 6ykBa ajgdaBuTa KOGUPYETCA
IIOCJIeJOBATEJBHOCTHI0O KOPOTKHUX CHUIHAJIOB (TOYEK) M
OJIMHHBIX CUTHAJIOB (THpPe). ByKBBI OTAENIAIOTCA APYT OT
Apyra rnaysaMy — OTCYTCTBHEM CHUT'HAJIOB.

B rabaune Ha puc. 1.3 noxkasana asbyxa Mopse IpHUMEHHUTEIHHO K PYCCKO-
My asndaButy. CnenuajbHEIX 3HAKOB IIPENIUHAHUA B Hell HeT. X 06BIYHO 3ammu-
CHIBAIOT CJIOBAMH: «TYK» — TOUKA, «3IT» — 3alATadA U T. II.

CaMBIM 3HAMEHUTHIM TeJjierpadHBIM COOOILIEHHMEM SBJsIeTCS CUTHa Gex-
ctBudA «SOS» (Save Our Souls — ciacure Hamu Ayinu). BoT KaK OH BREITJIAZUT B
Koze a36yxku Mopase:

Camioans dunnu bpua
Mopa3e (1791-1872), CLLA

Tpu Touku o603HauaIOT OyKBY S, Tpu TUpe — 6ykBYy O. [IBe may3nl OTAEISAIOT
6YKBBI APYT OT Apyra.

XapakTepHOii 0CO0eHHOCTHIO a30yKu Mop3e sABJsieTcs IepeMeHHadA AJINHA
KOZAa pPasHBIX GYKB, I03TOMY KOA Mop3e Ha3bIBaIOT HEPABHOMEDPHLIM KOOOM.
BykBBI, KOTOpEIE BCTPEYAIOTCSA B TEKCTE 4Yallle, UMeIOT 60jiee KOPOTKUHA KOJ,
yeM peakue 6yxBel. Hanpumep, kox 6yxkBel «E» — ogHa Touka, a Koa 6YKBHI
«'b» coCTOMT U3 IIeCTH 3HAKOB. 3auyeM TaK caesiano? YTo6bl COKPATUTD AJIUHY
Bcero coobmenus. Ho n3-3a nepeMeHHOM AIHUHEI KOfa 6YKB BO3HHKAaeT npobJe-
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Puc. 1.3. Kogosas Tabauna aséyku Mopse

Ma oTZeJieHus OYKB APYT OT Apyra B TeKkcre. [IoaToMy IpuxoauTcsa 44 pasze-
JIeHUs1 UCII0JIb30BaTh nay3y (mponyck). CiegoBaTesbHO, TeserpadHbIil anda-
BUT Mopae ABJIAETCSA TPOUYHBIM, TAaK KaK B HEM UCIIOJIL3yeTCA TPU 3HAKA: TOY-
Ka, TUpe, IPOIYyCK.

PasrnomepHuLiit menezpagruiii Kod 66171 n300peTeH hpaH-
nysom sKarnom Mopucom Bozo B xkouie XIX Beka. B Hem uc-
I0JIb30BAJIOCH BCEr'o ABa BUJa CUTHAJIOB. HeBaxKHO, KaK UX
Ha3BaTh: TOYKA U THUpE, ILUIIOC 1 MUHYC, HOJIb U eAUHUIIA.
9TO ABa OTJIMYAIOUIMXCA APYr OT APYyra 3JIeKTPUUYECKUX
CUrHaJa.

B koge Bomo niinHa KOJOB BCeX CUMBOJIOB ajihaBUTa OfU-
HaKOBa ¥ PaBHa IATH. B TaKOM cJyiyuyae He BOBHHUKAaET IIPO-
6JyieMBl OTHAeIeHUsI OyKB APYr OT Apyra: Ka)kaasa NATepKa
CHTHAJIOB — 3TO 3HAK TEKCTA.

Ko0 Bodo — amo nepebuLii 8 ucmopuu mexHuKu cnocoo
0s8ouunoz0 KoduposaHnus uHpopmayuu. Biaronapa unee
Bogo ymanocs aBTOMaTH3UPOBATH IpoLEcC Ilepejlauy U IIe-
yaTu 6ykB. Brla co3maH KJIaBUIIHBINA TeserpadHbIi annapart. Haxarue KJja-
BHIIN C OIpejesIeHHON OyKBOH BhIpabaThbIBaeT COOTBETCTBYIOIIUM IIATHUUM-
NIyJIbCHBIY CUTHAJI, KOTOPBIH ITlepefiaeTcs o JUHUY cBa3u. [IpuHuMaroniuii amn-
rnapart oA BO3JeHCTBUEM 3TOr'O CUT'HAJIa ITedYaTaeT Ty ke OYKBY Ha OyMakHOM
JIeHTe.

W3 6a3oBoro kypca ”HGOPMAaTHUKH BaM U3BECTHO, YTO B COBPEMEHHBIX KOM-

nbBIOTEPax AJSA KOZUPOBAHUSA TEKCTOB TaKKe IPUMEHSAETCSA PABHOMEDPHBIH ABO-
uuHbIA KoA. IIpo6iieMbl KOAUPOBaHUA HHADOPMAIIUY B KOMIILIOTEDPE U IIDU I1e-
penade JaHHBIX IO CETU MBI PACCMOTDHM HECKOJIBKO II03Ke.

XXan Mopuc Smunb
Bopo (1845-1903),

dpaHuus
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Cuctema OCHOBHbIX MOHATUN
IIpeacraBinenne mHGpOpMALIUH
SI3bIKM NMpeacTaBJaeHNA HHPOPMAILHHU
EcrecTBeHHEIE: @dopMaJbHbIE:
PYCCKHUIi, KUTaWCKUMA, aHIVIMACKHUH U Ip. S3BIK MAaTEMaTHKH, HOTHAs I'paMoTa,
A3BIKYM IPOrPaAaMMUPOBAHUS U AD.
KoaupoBanue
IJeau Koduposarus
3acekpeunuBanue | BeicTprlil coo- | [Teperaya mo TexHudyecKuM | BeimosiHeHMe MaTeMa-
nHbOpMa UK cob 3anucu KaHajaM CBA3M THUYECKHNX BHIYUCJIEHUH
IlTugposanue |Cmenozpagus Tenezpagphuiii k00 Cucmembl cuucaeHUA
AJropuTMBI Onun snak — | Kog Mopse: |Kox Bogo: Hnsa uqeyo- | s KoM-
Kpunrorpaduu |CI0BO MJIH CO- | HEpaBHOMEP- | paBHOMED- BeKa: Jiecd- | nbloTepa:
yeTaHue GYKB | HbIid, TPOHY- | HBIA, JBOHWY- | THYHAA ABOMYHAA
HBIA KOJ HBIN KOJ, c. c. c.c.

Bonpocbl u 3apgaHus

1. YeM OTJIMYAIOTCA €CTECTBEHHbIE A3LIKHA OT GOPMAaJIbHEIX ?
2. Kak BuI fymMaeTe, JJATHIHb — 3TO €CTECTBEHHBIHA MJIN GOPMAaILHBIN A3BIK ?

3. C kakuM hopMaJIbHBIM A3ZBIKOM IIPOrPAMMHUPOBAHMUA BBl 3HAKOMEBI? IlJIs1 uero oH
npeAHa3HaYeH?

4. YTo TaKOE KOANPOBaHME U JeKOAUDPOBaHUE?

5. OT yero MoXxeT 3aBHCETh CIIOCO6 KOAUPOBAHUA?

6. B ueM npenmymiecTBo Koxa Bozo no cpaBHeHuI0 ¢ KogoMm Mop3se?
7. B ueMm npeumyuiecTBo Kojga Mopae 1o cpaBHEHHIO ¢ KogoM Boxo?

U3mepeHue
nHpopmauunn.
O61bemHbIV noaxon

§3

Bompoc 06 namepeHnu KoJiMyecTBa MHPOPMAIIUU ABJISIETCS OUEHb BaXKHBIM
KaK IJId HayKH, TaK M OJA IpaKTHKU. B camoM geie, nHpopManus sABISAETCS
[IpeAMeTOM Halleil AesATeJbHOCTH: MBI €e XpaHUM, IIepefaeM, IpPUHUMaeM, 00-
pabaTtbiBaeM. IToaToMy BasKHO JOTOBOPHUTHCS O CIIOCO0e ee N3MepPeHUs, T03BOJISA-
IOILIlEM, HAaIIpHMepP, OTBETUTH Ha BOIIPOCHI: JOCTATOYHO JIM MEeCTa Ha HOcUTeJe,
4yT06bl PA3MECTUTH HYYKHYIO HAaM MH(POPMAIIHUIO, UJIH CKOJbKO BPEMEHH IIOTpe-
Oyercs, yTOOBI IIepesaTh ee II0 UMEIIIeMyCcs KaHally CBA3U. BesnuuHa, KOTO-
pas Hac B 9TUX CUTYyallUsAX MHTepecyeT, Ha3wIBaeTcsa 00 eMoM MHGpOpMAIIMH.
B TaxkomM ciryuae roBopsaT 06 00'b€MHOM IIOZAXO0€e K U3MEPEHHI0 HH(OpMAaIlUU.
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Kak nsmeputb 06em nncgpopmaumm

Ob6sem unpopmayuu He C8A3AH C ee COOepHcCAHUEM.
Kozda zo6opsm 06 o6seme unpopmayuu, mo umeiom 8 6udy pamep merxcma
8 mom aagpasume, C NOMOWBIO KOMOPOZO 3Ma UHPOPMAL U npedcmasniena.

O6eM TexcTa B IeYaTHOM H3JaHUM — KHUTe, JKypHAaJe, rasere — OOBIYHO
N3MepPAIOT B CTPaHHUIIaX. B TakoM cilyuae MBI CUMTAaEM, UTO, HAIpUMEDP, KHUTA
B 500 cTpaHuI comep KUT Gobiite HHPOpMAaIuu, 4eM KHura B 250 ctpaHuIl.

A Kak BEBI [yMaeTe, Bcerga Ju KHura B 500 cTpaHUI] COAEp>KUT B ABa pas3a
6osblite nHGopManuu, yem Kuura B 250 crpauun? Koweuno, uet! Beab pasHbie
KHHUTH MOTYT UMeTh Pa3Hbie GopMaThl INCcTOB. PopMaT JHCTAa — ITO €ro CTaH-
JapTHHII padmep. CyILecTBYIOT pa3jnuHble popMaThl meuyaTHOro Jucra. Kpo-
Me TOr'0, PA3HBIMHU OBIBAIOT BeJIUMUYMHA IIPpU@PTA, AJIUHA CTPOKH, MEKCTPOUHOE
paccrossaue. OueHb YaACTO JAETCKHEe KHUTU IeYaTalTCA KPYIHBIM ITPHGTOM C
OOJIBIIIMMH MHTEPBAJIAMH MEKIY CTPOKAMHM, A elle U C OOJBIINM KOJIHUYECT-
BOM KapTHHOK. 3a4acTYIO COJepKaHue TaKOil KHUI'U, COCTOAIIe 13 HeCKOJIb-
KHX AeCATKOB CTPAHULL, MOXKHO IlepelieyaTaTh MeJIKUM mpucgTom Ha 2—3 cTpa-
HUax. Ho MOCKOJIBKY TeKCT B 060X CIIyUyasaX OJHUH U TOT K€, TO U KOJIMUECTBO
HHpOPMAaIHU JOJYKHO OLITH OMHAKOBLEIM. 3HAUNUT, M3MepeHne HHpopMaum B
CTpPaHMIAX He ABJAETCA YHHBEPCAJIbHBIM.

KosnnuecTBo cTpaHuUIl B MeYaTHOM HU3JaHHUH OMpeesiseT pacxol Oymaru, a
He 00beM HHpopMauu. PazyMHee u3MepATh 06'beM HHPOPMAIUN, 3aKJIIOYEH-
HBIH B TeKCTe, KOJJUYECTBOM 3HAKOB 3TOI'0 TEKCTAa. SHAKH — 3TO IIPEXK e BCEro
OYKBBI 13 aJipaBHTa TOT'O A3LIKA, HAa KOTOPOM HanucaHa KHura. Ho B TeKCT BXO-
OAT TaKJ)Ke U 3HaKU IIPEeIHHAHNA, CKOOKH, {UPPLI. B TeKcTe MOT'yT HCIIOJIB30-
BaThCA OYKBBI APYruX ajdaBUTOB, HAIPpHMMEP AHIJIMHACKOIO M I'DEYECKOro.
IIpoGen mexay cioBamMu — ToXKe 3HaK. Hampumep, Ha cTpauuiie dopmara A4
(21 cm x 30 cM) mpu pa3mepe 1mpudTa (Kerise), paBHOM 12 mDyHKTaM
(cTaHOAapTHBIM €IUHUIIAM ), U OAUHAPHOM MHTEPBAJIE MEKAY CTPOKaMH IIoMe-
maeTca TeKcT oo bemom npumMmepHo 4000 3HaKOB.

OnpegenenneM o6semMa HHGOPMAIMHK B 3HAKAX YaCTO MOJIb3YIOTCA B U3Ja-
TeJILCKOM ITpaKkTuKe. Hammpumep, *KypHaJINCTY MOXKET OLIThH JaHO OrpaHHUYeHNe
Ha o6beM craTeu B 40 000 3HaKOB.

O0BbeMHBIN c1r10c06 M3MepeHus HHPOPMAIMH HA3bIBAIOT ellle aji(haBUTHHIM
IMOXXO0A0M.

O6bem nHhopMaLMK B 3NIEeKTPOHHOM COOOLLEeHMU

Beli1ie MBI roBOpHIIH O TesierpadHoM Koae Bozo. B HeMm karkaas 6yxBa ayihaBu-
Ta KOAUPYeTCA MATU3HAYHBEIM IBOMYHEIM KoZioM. B pycckom asidpasuTe 32 6yKBbI
(ae cunTas 6ykBEI €). U3 6a30Boro Kypca MHGOPMATHKH Bl 3HAETE, UTO ECJIH C I1O-
MOIIBIO i-paspAAHOTO ABOUMYHOrO KOZa MOXKHO 3aKOZHPOBATh aJIPaBUT, COCTOSA-
i u3 N CMMBOJIOB, TO 3TH BEJIMYNHBI CBA3aHbI MEXKAY c000ii 1o hopmy.ie:

Mockoasky 2° = 32, To Bee pPyccKue 6YKBBI MOYKHO 3aKOAUPOBATH BCEBO3-
MOKHBIMH MATHPAa3PAAHEIMYA ABOMYHBEIMUA Kogamu oT 00000 mo 11111. Pyc-
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CKUuil TeserpadHBIN anmapat coiepXUT 32 KJaaBuIIM ¢ 6ykBamu. BykBa «é»
IIponycKaeTcs, BMECTO Hee HMeeTcA 60Jiee Hy »KHaA KJIaBUIIA «IIpobes». S3HaKHU
NpenuHaHUA IepelaloTCs CJIOBAMHM: «3IT», «TUK». TakuM o6pasoMm, Teserpad-
HBIM anmapaT OpH BBOJE INEePEeBOAUT PYCCKMII TEeKCT B JBOWYHBIA KOJ,
KOJINYECTBO CUMBOJIOB B KOTOPOM B 5 pa3 6oJIbIlie, YeM B HCXOJHOM TE€KCTe.

Becs aHrmiickunii andasuT, cocroAmuii us 26 6yKB, TaKKe MOYKHO 3aKOAU-
POBaTh NATUPA3PAAHBIM IBOMUYHELIM KOZOM. B oTiume ot pycckoro ajndaBura,
ocTaeTcs eile 6 cBOGOAHEIX KOJAOB, KOTOPbIe MOYKHO MCIIOJb30BaTh AJIA pobe-
Jla ¥ IATHU 3HAKOB IIpEIIUHAHUA.

N3 6a3oBoro kypca HHGOPMATHUKHA BaM M3BECTHO, UTO B KOMIILIOTEpaX HC-
MOJIB3YETCA ABOMYHOE KogupoBaHue nHGopMmanuu. [ ABOMYHOrO IPECTaB-
JIEHUS TEKCTOB B KOMIILIOTEpE Yallle BCEro UCII0JIb3yeTCsA paBHOMEDPHKIN BOCh-
MHUpa3paAHbIi Koa. C ero moMoIs0 MOXXHO 3aKOJHPOBATh ajdaBur us 256
CHMBOJIOB, IIOCKOJIBKY 256 = 28. B CTaHAAPTHYIO KOAOBYIO Tabiumy (Hampu-
mep, ASCII) momeIiaroTcst Bce He0OXOAMMEBIE CHMBOJILI: aHTJIMMCKHE U PYCCKUe
IPOIIKMCHBIE M CTPOYHBIe OYKBBI, IU(PHI, 3HAKHU IIPEeIMNHAHUA, 3HaKU apudme-
THUYEeCKUX Ollepaliii, BCEBO3MOKHbI€ CKOOKH U IIp.

B 0souunom Kode o0un 08ounHrbLil pa3pad Hecem 00HY eduHUYYy uHdopma-
yuu, komopas Hasviéaemcsa 1 6um.

IIpu nBOMUYHOM KOAMpPOBaHUHU 06'beM HH(POPMAIIUH, BHIPDAXKEHHEIH B OUTax,

PaBeH AJINHE IBONYHOI'O KOJa, B KOTOPOM I/IH(I)OpMaI];IfIH IIpeacTaBJIeHa.

Bosiee KpynHoOil emuHHIlel u3MepeHUsT HHPOpPMAIUU SABJIsSETCA O6alT:
1 6aiiT = 8 6uTOB.

NuabopManuoHHbIi 06bEM TEKCTa B IIaMATH KOMIILIOTEPA M3MepseTcAa

B 6aiiTax. OH paBeH KOJIMYECTBY 3HAKOB B 3alIMICH TEKCTa.

OxHa cTpaHuIa TeKcTa Ha jgucrte ¢gopmara A4 xerys 12 ¢ ofUHAPHBIM HH-
TepPBaJIOM MEXXJYy CTPOKAMHU (CM. IPUMeD BEIIIe) B KOMIIBIOTEPHOM IIPEACTaB-
JeHuu 6ynet numeTb 06'beM npuMepHo 4000 6aiiToB, TaK KaK Ha Hell MoMeIaer-

cs npuMepHO 4000 3HaKOB.
ITomumo 6uTa u GaiiTa, AaA U3MepeHUA HHPOPMAIIUH UCIOJIL3YIOTCSA U 60-

Jlee KPYIIHbIE € IUHUIIBI:
1 K6 (xmno6aiit) = 2'° 6aitr = 1024 6GaiiTa;
1 M6 (merabaitr) = 21%9K6 = 1024 K6;
1 I'6 (rurabaiit) = 2'° M6 = 1024 M6.
O6beM TOI 2Ke cTpaHMIEI TeKcTa OyzeT paBHBIM InpubiausutensHo 3,9 K6.

A kHura n3 500 TakuUX CTpaHHUIl 3a¥iMeT B IIAMSTH KOMIILIOTEpPAa IIPHMMEPHO
1,9 M6.
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Cuctema OCHOBHbIX MOHATUNA

H3mepenue uHpOPMAIUH — 00'beMHBIH MOAXO0X

Ha 6ymaskHBIX Ha nudpoBEIX HOCUTENAX U B TEXHUYECKHUX CHCTeMax
HOCHTEJIAX nepefa4y HHGOPMaIUHK

O6meM Tekcra O6beM nEpOPMaNUHK PaBeH JJIMHE JBOMIHOrO KOJZa
u3MepseTcs B OcHOBHaAA eIMHMIA:

3HaKax

1 6uT — ONMH pa3pA] ABOMYHOTO KOAA

Jdausa xoma cumBoia (i 6uT) Ko- | UHbopManmoOHHEIH 00beM TekcTa
Aupyemoro aindasuTta wMougHOc- | (), comepskaniero K cuMBOJIOB:
TsI0 N CHMBOJIOB:

2'=N I=Ki

IIpousBogHbIE € AUHHIIHI

Baiit Kunobaitr (K6) | Merabaitr (M6) |I'urabaiir (I'6)
1 6aiiTr =8 6ut |1 K6 = 1024 6aiir |1 M6 = 1024 K6 |1 I'6 = 1024 M6

Bonpocsbl u 3adaHus

1. EcThb 5111 cBsA3h MEXKAY 06'bEMHBIM MIOAXO00OM K U3MEPEeHHI0 HHGOpMAaIlMK B coAep-
)KaHueM nHbopmManuu?

2. B yuem uamepsieTca 06'b€éM INCHMEHHOI'O MJIM I€YaTHOr'O TeKcTa?

3. OuennTe 06'beM OAHOM CTPAHHUIILI JAHHOI'O YYeOHHKAa B KOJHMYECTBE 3HAKOB.
4. Yrto Takoe GUT ¢ MO3ULUHU 06'bEMHOr0 IOAXO0AA K U3MepPeHHUI0 HHbopMarumn?
5. Kakoii mHOOpPMAaIMOHHBIH Bec MMeeT Ka)kAasa OyKkBa pycckoro ajdaBura?

6. YeMm ynobHee aHTIMICKHH aJIDaBUT IO CPABHEHMIO C PYCCKHM JJIA Ilepejayu co06-
IIeHM# ¢ MOMOoIbIo Tesierpagroro xoaa Boxo?

7. Kakue e JMHUIBI HCIIOJIB3YIOTCA AJISI N3MEePEeHUs 00'beMa HHGPOpMaIuy Ha KOMIIBIO-
TEPHBIX HOCUTEISAX ?

8. Bo3bMHUTe CTPAaHHUILY TEKCTA U3 JAHHOI'0 y4eOHHMKA U ITOACUUTANTE [T0JIydaeMble HH-
dopmanmoHHBIe 06'bEMBI TEKCTa IPU KOAUPOBAHUH ero Kogom Mopse, kogom Bozao
¥ BOCbMHUPAa3psaAHbIM KOMIILIOTEDHBIM KOZOM.

9. PesysbTaT oTBeTa Ha 3ajaHMe 3 MepecyUTaiiTe B KMJobaiiTax U Merabairax.
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U3mepeHue nucpopmaummn.
§4 CopepxaTtenbHbIN
noaxon

B npeasiaymiem naparpade paccCMOTpeH O6'beMHBIM IMOAXO0M K HU3MEpPEeHUIO
uHpopmanuu. OH UCIIOJIb3yeTCA AJIA ONpefeeHUs KOJuUYecTBa HHGopMaIuy,
3aKJIIOYEHHOT'O B TEKCTe, 3aIIMCAHHOM C IIOMOIIbIO HEKOTOpOoTro ajidasura. I1pu
9TOM cojepsKaTeJIbHasi CTOPOHA TeKcTa B yueT He Gepercsa. CoBepiiieHHO Gec-
CMBICJIEHHOE COYeTaHMe CMBOJIOB C JAaHHOI IO3UIIUM MMeeT HEeHYJIeBOH MH-
¢dhopManOHHBIN 00 BEM.

HeonpeaeneHHOCTb 3HaHUA U KONUYECTBO nHdpopmaummn

Ceituac MBI 06CyaAUM APYTOif MOAXO0 K U3MEPEHUI0 HHPOPMAIINN, KOTOPBIH
Ha3bIBAIOT COZEPKATEJBHBIM IIOAX0A0M. B 3TOoM ciayuae KosuuecTBO MHGDOP-
MaIllu¥ CBA3BIBAETCA C cofeprKaHneM (CMbBICJIOM) IIOJYYEHHOT'O YeJIOBEKOM CO-
obiieHnsi. BCIOMHEM, UTO C «4eJIOBEYECKOM» TOUKM 3peHUA HHPopMaIusa —
9TO 3HAHUS, KOTOPhIe MBI IIOJIyYaeM U3 BHelllHero mupa. KosunuecTBo nuadop-
MaIluy, 3aKJI0OYEeHHOE B COOOIIeHUH, JOJIMKHO OBITHL TeM 6oJIbIle, YeM OOJIbIIIe
OHO IIOIIOJIHSIET HalllX 3HAHUSA.

Kak ke ¢ 3T0il TOUKHM 3peHUs oIpeAessdeTCsa eIUHUITa U3MepeHua nHdopMa-
nun? Bel yixe 3HaeTe, 4TO 3Ta eAUHUITA HaskIiBaeTca 6uToM. IIpo6iema uamepe-
HUua nHpopManuu ucciefoBaHa B meopuu uH@opmayuu, OCHOBaTeJIb KOTO-
poit — Kiopn IllerHoH. B Teopuu mudopmanum ajasa OUTa KaeTcs ciaenyioriee
ompezeJieHHe:

Coob1ienue, yMeHbIIIaIOIee HeopeeJIeHHOCTh 3HAHUSA B ABa pa3a, He-

cer 1 6ut nadOopMaITHH.

B aToMm onpenesreHrH eCcTh IOHATHA, KOTOPbIe TPeOYIOT mosicHeHus. Uro Ta-
Koe HeoIlpeJesIeHHOCTh 3HaHusa? IlosicHuM Ha nmpuMepax. JomycTum, Bl Gpo-
caeTe MOHETY, 3aragblBas, 4TO BBINIAZET: OpeJI MM pemika. EcTh Bcero gBa Bo3s-
MOXKHBIX pe3yJibTaTa 6pocaHnss MOHeThI. IIpyueM HM OOMH U3 3THUX pe3yJbTa-
TOB He HMeeT IPeMMYIIeCTBa Ilepej APYTHM. B TakoM ciy4ae roBOpAT, UYTO OHHU
PpasHoBeposmHbL .

B ciayuae ¢ MoHeToii mepen ee mogOpacEIBaHMEM HEOIIPEAeJIEHHOCTh 3HAHUA
0 pesyJibTaTe paBHA ABYM. rpasibHBIH 2Ke KyOUK C IIIeCTHIO 'DAHSAMU MOXKET C paB-
HOM BepOSTHOCTBIO YIIaCTh Ha JIIOOYI0 N3 HUX. 3HAYUT, HEOIIpeeJIeHHOCTh 3HAHUA
0 pe3yJbTaTe OpocaHMs KyOMKa paBHA IecTH. Elle IpuMep: CIIOPTCMEHbI-JIBIXK-
HUKHU ITepef; 3a6eroM IryTeM »KepeOdhLeBKH OIIpeeIAIOT CBOM IIOPAAKOBbIE HOMepa
Ha crapre. [Jonyctum, uro numeercssi 100 yuacTHUKOB COPeBHOBaHUii, TOrAa He-
OIIpeZleJICHHOCTh 3HAHUA CIIOPTCMEHa O CBOeM HoMepe 10 »KepeOdbeBKH paBHa 100.

* DBoJjiee cTporoe ompejieJileHNe PABHOBEPOSTHOCTH: €CJIM yBeJIHUYHUBATh KOJIMYecTBO 6poca-
Hui MoreTsI (100, 1000, 10000 1 T. x.), TO YMCJIO BHIIALEHUIH OpJia X YHUCJIO BhINTafeHUH
pemiky 6yayT Bece GIMMKe K OJOBHHE KoJinyecTBa 6pocCaHUil MOHETHI.
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C.nenona're.nbno, MOXXHO CKa3aThb TakK:

Heonpedenennocmbsb 3HaHus 0 pe3yabmame HeKomopozo cobbimus (bpoca-
HuUe MOHembL ULU UZPANbHO20 KYOUKA, 6bimacKuearnue xpebus u op.) — amo
KOAUYeCmE0 603MONCHbBLX Pe3YAbmamos.

BepueMcs K npumepy ¢ moHeToii. ITocsie Toro xaxk Bul 6pocu-
JI MOHETY M IIOCMOTPEJIH HA Hee, BbI IIOJYYUJINA 3PUTEJIbHOE CO-
ob1ieHne, YTO BbINAJI, HalIpuMep, opei. Onpegeainiics OZUH U3
OBYX BO3MOXKHBIX pe3yJbTaToB. HeomnpenesieHHOCTh 3HAHUSA
YMEHBIINJIACH B ABa pa3a: ObLIO Ba BADMAHTA, OCTAJICS ONUH.
3HauYuT, Yy3Has pe3yabmam GPOCAHUSL MOHEMbL, bl NOLYLUAU
1 6um ungpopmayuu.

Coobuwerue 06 00HOM U3 08YX PABHOBEPOAMHBLX PE3YLbMamos HeKomopo-
20 cobbimus Hecem 1 6um ungopmayuu.

3TO yTBEPKAEeHUE — YACTHLIM BLIBOJ U3 OIIPEAeJIeHUs, JAHHOTO BhIIIIE.

A Tenepb TaKas 3afaya: CTyJEHT Ha 9K3aMEeHEe MOXKET IIOJIyYUTh OLHY U3 Ue-
ThIPEX OIIEHOK: 5— «OTJIMYHO», 4 — «XOpOIIO», 3 — «yAOBJIETBOPUTEJIILHO»,
2 — «HeyIOBJIETBOPUTEJBLHO». IIpeacTaBbTe cebe, YTO BAll TOBAPHIL IOLIEJI
chaBaTh 9K3aMeH. IIpuyeM yYUTCA OH OUE€Hb HEPOBHO U MOJYKET C OLUHaKOBOM
BEPOATHOCTBIO IIOJIYYHUTH JIOOYIO OIIEHKY OT «2» A0 «5». Bl BosHyeTech 3a
Hero, XJeTe pedyjbTaTa d9k3amMeHa. HakoHel, OH IIpHIIeJ ¥ Ha Baml BOIIPOC:
«Hy, uro nmonyunn? » — orBeTuja: « HeTBepKy!».

Bomnpoc: ckoJbK0O 6UTOB HHGPOPMAIUU COAEP>KUTCS B €0 OTBETE ?

Eciu cpasy cJI02KHO OTBETHUTH HA 3TOT BOIPOC, TO AaBaiiTe HOJOHIEM K OTBe-
Ty IIOCTeIIeHHO. ByaeM oTragplBaTh OLIEHKY, 3aaBafd BOIPOCHI, HA KOTOpHIE
MOYKHO OTBETHUTH TOJBKO «JIa» UJIHA «HET».

Bonpocvt 6ydem cmasumb mak, umobul kKaxdvitii omeem YymeHbULASL KOAU-
4ecmeo 603MOIHCHBLX Pe3ybmamos 8 08a pasa u, caedoeamenbHo, NPUHOCUL
1 6um ungopmayuu.

ITepsBslii Bompoc:

— O1eHKA BHIIIE «TPOUKHU» ?

— Ha.

IIocsie aToro orBera 4YMCJIO BApMAHTOB YMEHBIIMNJIOCH B IBa pa3a. Ocrajiuch
TOJIBKO «4» 1 «5». ITonyueH 1 6ut uadpopmanuu.

Bropoii Boipoc:

— Tl ONMYYNIT «IATEPKY » ?

— Her.

Bri6paH oguH BapUaHT U3 BYX OCTABIIIHNXCA: OIIEHKA — «4eTBepKa» . ITomy-
yeH eie 1 6ut unpopmanuu. B cymme numeem 2 6ura.

Coobuwernue 06 00HOM U3 YemblpeX PAGHOBEPOAMHbLLX Pe3yibmamos HeKo-
mopozo cobbtmus Hecem 2 6uma uHpopmayuu.

Pasbepem elfe ogHY YaCTHYIO 3a5a4y, a IOTOM IIOJIYy4HUM O6IIee IIPaBUJIO.

Ha xHM)XHOM cTesl1a’ke BoceMb ITOJIOK. KHHUra Mo)keT GBITh IIOCTaBJIEHA Ha
J106y10 N3 HUX. CKOJMIBKO HHGOPMAaLUU COAEPIKUT COOGIIIeHHEe O TOM, I'ie HaXO0-
AUTCA KHUATra?

Bynem neiicTBOBATh TAKHM JKe CIOCOO0M, KaK B IpeAbIAyINeit 3agaue. Me-
TOJ IIOMCKAa, Ha Ka*XJIOM LIIare KOTOPOro oT6pachkiBaeTCA II0JJOBHHA BADUAHTOB,
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Ha3bIBaeTCA MemodoM NoS08UHHO020 OeneHus. [IpMeHUM MeTO A IOJIOBUHHOI'O
JeJIeHUd K 3ajjadye CO CTeJLJIa>KOoM.

3azaeM BOIIPOCHI:

— KHura jie’XKUT BBIIIE YeTBEPTOM MOIKU?

— Ha.

— KHura je)xuT BpIIlIe IIeCTOM OJKH?
— Her.

— Kuura — =Ha miecroii nmosike?

— Her.

— Hy Teneps Bce scuHo! KHHUra JIe;KUT Ha IATOH MOJIKe!

Kasxabiit oTBeT yMeHbIIIaJ HeolpeaeJeHHOCTh B ABa pa3a. Bcero 6n110 3aa-
HO TpH BoIlpoca. 3HaUuT, Ha6paHo 3 6ura uHdopmanuu. U eciu 661 cpady 651710
CKa3aHO, UTO KHUIa JIXKUT Ha IIATOH II0JKe, TO 3TUM COOOI[eHneM ObLIIH OBl Ime-
penaHsl Te Ke 3 6uTa HHGOPMAIIUH.

3aMeTHM, UTO IOUCK 3HAUYEHHSA METOLOM IIOJIOBUHHOTO AeJIeHUs HauboJiee
panuonayseH. TakuM crtoco60M Bcersa MOKHO yrajaThb J000 13 BOCbMU Bapu-
aHTOB 3a TpH Bonpoca. Ecyu 661, HampuMep, MOUCK IIPOU3BOJUJICA IOCIER0Ba-
TeJbHBIM nepe6opoM: «Kuura ma mepBoit moake?» — «Her». — «Ha BTOpOH
nonke?» — «HeT» uT. 4., TO IIPO MATYIO IOJKY MbI GBI y3HAJIHU IIOCJIE IATH BOII-
POCOB, a IIPO BOCBMYIO — IIOCJI€ BOCbMH.

FmaBHas hopmyna uHcgopmaTukm

A ceifuac monpo6yeM moJay4YuTs GopMyay, 0 KOTOPOIl BBIYUCIISAETCA KOJIHU-
4yecTBO MH(POpPMAaIIUHK, COAEPIKAIEHCA B COOOIIEHNH O TOM, YTO MMeJ MECTO
OJIH U3 MHOYKECTBAa PABHOBEPOSATHHIX Pe3yJbTAaTOB HEKOTOPOIr'O COOBITHUA.

O6o3HaunM 6yKBOi1 N KOJIHYECTBO BO3MOXKHBIX Pe3yJIbTaTOB COOBITUS, NI,
KaK MBI 3TO ellle Ha3bIBaJIl, — HeolIpeAeJIeHHOCTD 3HaHusA. ByKBoii i 6yzeM 060-
3HaAYaTh KOJNYECTBO HHGboOpMauu B coobieHnu 06 ogHoM u3 N pe3yIbTaToB.

B npumepe ¢ MOHeTOI: N =2, i=16wur.
B npumepe ¢ onenkamu: N =4, i = 26ura.
B nmpumepe co cresnaxkom: N = 8, i = 3 6ura.

HeTpyaHo 3aMeTHTB, UYTO CBA3b MEXKAY STHMHM BeJIHYHHAMHU BHIPAXKaeTCA
cienyrolei hopmMyJsoi:

2'=N.

HeficTBUTENBHO: 2'=2; 22=4 ; 23=8.

C nonyueHHO#T HopMyJIOii BEI yKe 3HAKOMEI U3 6a30Boro Kkypca nuaopmMaTu-
KH, U ellle He OAHAXKABI MBI ¢ Hell BeTpeTUMCsA. 3HaUueHue 3TOH (GopMyJIbl CTOIb
BEJIMKO, YTO MBI Ha3BAJIU €€ riIaBHOM popmynoit uadopmaTuxu. Eciiu BenmunHa
N usBecTHa, a i HEM3BECTHO, TO AJaHHaA (GoOpMyJIa CTAHOBUTCS YpaBHEHUEM JAJIA
omnpejesieHUs i. B MaTeMaTUKe OHO HA3bIBAETCSA NOKA3AMENbHbIM YDAGHEHUEM.

ITlycThb Ha cTennake He 8, a 16 mosiok. YToOBI OTBETUTH Ha BOIIPOC, CKOJIBKO
uHpOpPMALIUU COAEPIKUTCA B COOOIIIEHUN O MeCTe HaXOXKAeHUA KHUTHU, HYKHO
PELINTh YpaBHEHHUE: .

2'=186.
ITockoubky 16 = 2*, To i = 4 6ura.



24 I'aasa 1. Hadopmanus

KoanuecTBo nuadopmanuu (i), cogepskaieecs B cOoOIIeHNH 00 OZHOM U3
N paBHOBEDOSITHBIX Pe3YyJILTATOB HEKOTOPOTO COOBITHI, onpeneaseTca

H3 PEIlIeHHUs [T0KAa3aTeJbHOro ypaBHeHus: 2 = N,

Ecsu sHauenue N paBHO I1eJIoii cTeneHu ABoiKM (4, 8, 16,32,64ur. 1.), T0
IIoKa3aTeJbHOE YPaBHEHHE JIETKO PEIINUTh B YMe, IIOCKOJBKY i OyZeT 1eniM
YyucjoM. A yemMy, HallpuMep, PaBHO KOJHYeCTBO MHGpoOpMaIuy B COOGIIIeHUHN
0 peayJibTaTe OGpPOCAHNA UIrPaJbHOM KOCTH, Y KOTOPOIl MMeeTcs IIIeCTh IpaHel
H, ciaenoBaTesbHO, N = 6?7 MoXHO AoragaTscs, YTO pelIeHe YPaBHeHU I

2'=6
2
OyzmeT APOGHLIM YMCJIOM, JIEXKAIUM MeXAYy 2 U 3, IMOCKOJBKY 2° =4 < 6,
3
a2° = 8 > 6. A Kak TouHee Y3HATDb 3TO YHUCJIO?
IToka Bamux MaTeMaTHYECKUX 3HAHUHA HeJOCTATOYHO AJIA TOro, 4YToOBI pe-
LIUTH 3TO ypaBHeHMe. Brl HayuuTech aToMy B 11-M KJjlacce B Kypce MaTeMaTH -

KH. A ceifyac cCOOOIIIHMM, YTO Pe3yJaIbTaTOM peIlleHUus ypaBHeHuA 4aa N = 6 6y-
IeT 3HaueHue i = 2,58496 61Ta ¢ TOYHOCTBLIO A0 IIATHU 3HAKOB II0CJIE 3aIlSTOM.

Cucrema OCHOBHbIX MOHATUN

H3mepenue nHGOPMALMH — COAEPIKATEIHHBIH ITOAXOM

HsmepseTcs KOIUYecTBO MHGOPMAIMH B COOGIIIEHNH O Pe3yJIbTaTe HEKOTOPOro COOBITHSA

PaBHOBEpOATHEIE PE3YJIbTATHI:
HHUKaKOH pe3yJIbTaT He KMeeT IIPeMMYIeCTBa Nepe] APYTUMU

HeonpeneneHHOCTh 3HAHUA — KosnuecTBo uHGOpMaUU
YHCJIO BO3MOYKHBIX PE3YJILTATOB (BAPHMAHTOB B coobmeHnH 06 OHOM pe3yJbTaTe
coobmenns) — N co6bITUsE — i GUTOB

T'saBHas popmysa nHGpopMaTHKH: 2 =N

YacTHBIN cayyaiil: 1Ba PABHOBEPOATHHIX Pe3yJIbTaTa COOBITHSA

N=2 [ i=16ur

1 6uT — Koam4ecTBO HHGOPMALMHK B cOO6GIIeHNH 00 OXHOM M3 ABYX
PaBHOBEPOATHEHIX PEe3yJbTATOB HEKOTOPOro COOBITHA

Bonpocbl 1 3apaHun

1. Yro Takoe HeoIlpeaeJIeHHOCTh 3HaHMUA O pe3yJbTaTe Kakoro-jau6o co6uITuA? HpnBe-
ANTEe IPUMEDPLI, KOI'Zla HEOIIPeAeJIEHHOCTDb 3HAHN A MOXKHO BEIPA3UTh KOJINYECTBEHHO.

2. Kak onpezensieTca eJUHNALIA K3MEePEeHUA KoJuuecTBa HHGopManumu?

3. B KaKHuX caydasx M 0 KaKoi ¢GopMyJie MOXKHO BEIYUCIUTD KOJIHUYECTBO MHpOpMa-
MM, CoZlepsKaleica B COOOIIeHUH, MCIIONb3Y A COAEePYKaTeJIbHEIN MOAX0A ?

4. CkoabKko 6MTOB HHPOPMAIUU HECET COOGIIeHHE O TOM, YTO U3 KOJIOALI B 32 KapThI
JOCTaJIH «AaMy UK » ?

5. IIpoBoasiTcs aBe oTepen: «4 n3 32» u «5 u3 64». CoobieHue o pe3yabTaTax KaKou
H3 Jorepeit HeceT 6osibire HHPOPMAIMH K BO CKOJLKO pas?
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MHdopmMaumoHHble npouecchbl
B CUCTemax

Y10 Takoe
§5 cucrema

Cucremoyorusgs — HaykKa O cucTeMax. B ueM COCTOMT coAepsKaHMe 3TOH Ha-
VKU 4 KaKOe OTHOIIIEHNEe OHAa MMeeT K HHPOpMaTHKE, BaM IIPEACTOUT Y3HATH U3
JaHHOM rJjiaBhbl.

MoHATHe cuctemnl

Ham mMup HamosiHeH MHOroo6pasueM pasjiH4YHEIX 00bekTOB. Hepeako Mel
ynorpebjaeM MOHATHUS «IIPOCTOM O0BEKT», «CJIOMKHEIA 00BEKT». A pasMblIII-
JISLJIM JIA BbI O TOM, B UeM Pa3HHILA MeXXJy IIPOCTHIM M cJ0KHEIM? Ha nmepBbIii
B3IVIAKl, BOBHUKAET TAKON OYEeBMAHBLIA OTBET: CJIOKHBIN O0BEKT COCTOUT M3
MHOYKeCTBa IPOoCThIX. VI yeM GoJsbIlle B HEM TaKHX «JeTajieii», TeM ImpeaMeT
ciaoxkHee. Hampumep, KHUpIIUY — IIPOCTO# 060'BEKT, a 3JaHUE, IIOCTPOEHHOE U3
KUPIINYEi, — CJIOXKHEIHA 06 beKkT. Uiu emie: 60JT, KOJIeCO, pYJIb 1 APYyTHe AeTa-
JI1 aBTOMOOUJIA — MPOCThIE€ OO'BEKTHI, 4 CAM aBTOMOOUJIb, COOpPaHHBIN U3 3THUX
JeTajieil, — CJIO}KHOe ycTpoiicTBO. HO TOJBKO JIM B KOJIMUECTBEe JeTajleil 3a-
KJIIOYAEeTCA Pa3Inyue MeXXAY IIPOCTHIM U CJIOXKHBIM?

CdhopmysupyeM onpejesieHHe IVIABHOTO IOHATHS CHCTEMOJIOTHU — IIOHA-
THS CUCTEMBI:

CucreMa — 3TO CJOMKHEIA O0'BEKT, COCTOAIIMI M3 B3aMMOCBA3aHHBIX
yacrei (3JIeMEHTOB) U CYIIECTBYIOIINH KaK eJUHOe 11eJjioe. Beakasi cucre-

Ma ¥MeeT onpejieJieHHOe HadHaueHue (PYyHKIIHIO, IIeJIb).

PaccMoTpuM Kyuy Kupnudeil ¥ 1oM, IIOCTPOEH-
HBIA U3 3TUX Kupnuueit. Kak 661 MHOro Hu GbLJIO
KHUpIHu4Yeil B Kyde, ee HeJIb3si Ha3BaTb CHUCTEMOIi,
IIOTOMY 4YTO B Heii Hem eduncmeéa, Hem Yeaecooo-
pa3Hocmu. A XHUJIOH JOM HMeeT BIIOJIHE KOHKPeT-
HOe Ha3HauYeHNe — B HEM MOXKHO JKUTh. B Kiazke
JOMa KHUPIINYH OIpeleJICHHBIM 0o6pasoM B3anMO-
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CBA3aHBI, B COOTBETCTBHHU C KOHCTPYKIHeil. KoHeuHO, B KOHCTPYKIIUU JOMa
KpoMe KMpIIHYeil “MeeTCs MHOT'O APYTIUX AeTajei (I0CKH, GaJIKu, OKHA U IIp. ),
BCe OHM HY>KHBIM 00pa3oM coeJMHEeHEI 1 00pa3yoT eJUHOe 1ieJioe — JOM.

BorT apyroii npuMep: MHOMKECTBO BEJOCHIIEAHBIX JeTaje U cCOOpaHHBIil u3
HUX BeJjocuiien. Besmocunes — sTo cucrema. Ero HasHaueHue — OBITH TpaHC-
IIOPTHBLIM CPEACTBOM JJIs YeJIOBEKa.

&3
o~

IlepBoe riiaBHOE CBOMCTBO CHCTEMbI — I€JIeCOOOPA3HOCTH. DTO HazHAUe-
HUe CUCTEeMEI, I'IaBHaA GYHKIMA, KOTOPYIO OHA BBINOJIHSAET.

CTpykTypa cucremMbl

Bcesakasa cucreMa onpenensaeTcs He TOJbKO COCTABOM CBOMX YacTeif, HO TaK-
’Ke MOPAAKOM U CIiocoO00oM 0O0'beAUHEHU A 3THX YacTell B eANHOeE IieJoe. Bece uac-
TH (3JIEMEHTBI) CUCTEMEI HAXOQATCSA B ONPEeeIEHHBIX OTHOIIEHUAX NJIM CBA3AX
IpYT c ApyroM. 31ech MbI BBIXOAMM Ha CJIeAYIolllee BaKHelllee MOHATHE CUCTe-
MOJIOTMH — IIOHATHE CTPYKTYPHI.

CTpykTypa — 3TO IOPAAOK CBA3EH MEXK Y 3JIeMEHTAMHU CUCTEMEI.

MoskxHO elme cKkasaTh TaK: CmMpyKmypa — 3mo 6HYMpPeHHAA OPZAHU3AYUA
cucmembt. I3 Tex jKe caMbIX KUPIINYei ¥ APYTUX JeTajleil KpoMe »KHJIOro AoMa
MOJKHO IIOCTPOMUTH rapa’x, 3abop, 6amiaio. Bce 3TH cCOOpYyKeHUA CTPOATCA U3
OJHUX U TEX YK€ 3JIEMEHTOB, HO UMEIOT Pa3HYI0 KOHCTPYKIIHIO B COOTBETCTBUH C
Ha3HAYEeHUEM COOpY KeHHUA. IIpuMeHAsa A3BIK CUCTEMOJIOTMH, MOYKHO CKa3aTh,
YTO OHM Pa3JINYaIOTCSA CTPYKTYPOIi.

Kro u3 Bac He yBJeKajJICA HETCKUMMU KOHCTPYKTOPAMH: CTPOMUTEJbHBIMH,
3JIEKTPUYECKUMU, PAJUOTEeXHUYECKUMH U ApyrumMu? Bce feTCcKHe KOHCTPYK-
TOPbI YCTPOEHB! II0 OZHOMY NPHUHIUIY: UMEETCS MHOYKECTBO THUIIOBBIX JeTa-
Jieii, U3 KOTOPhIX MOYKHO COOMPATH PA3JINYHbIE U3AEIUA. ITH U3JEJIUSA OTINYA-
IOTCA NOPAAKOM COeAUHEHUA JeTajieil, T. €. CTPYKTYpPOM.

W3 Bcero ckasaHHOTO MOJKHO CHeJIaTh BBIBOJ: BCAKas cuUcTeMa obJiazaeT
oInpeaesIeHHLIM 9JIEMEHTHBIM COCTABOM M CTPYKTypoii. CBoiicTBa CUCTEMEI 3a-
BHUCAT U OT TOT'0, ¥ OT Apyroro. Jlake npu ofMHAKOBOM COCTaBe CUCTEMEI C pas-
HOM CTPYKTYPOM 06J1a1aI0T pAa3HBEIMY CBOMCTBaAMH, MOT'YT HMETh PA3HOE Ha3Ha-
YyeHHe.

BTopoe riaaBHOEe CBOMCTBO CHCTEMBI — 1eJIOCTHOCTH. HapyiieHue sjiemMeHT-
HOT'0 COCTaBa MJIM CTPYKTYPHI BeJeT K YACTUYHOM HJIH [IOJHOM yTpaTe [eseco-
00pa3HOCTH CHCTEMBEI.
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C 3aBMCHMOCTBIO CBOMCTB PA3JIMUYHBIX CUCTEM OT UX CTPYKTYPhI BAM IIPUXO0-
AHJIOCH U ellle IIPEJCTOUT BCTPETUTHCA B PA3HBIX INKOJBHBIX AUCIUIIJINHAX.
Hanpumep, u3BecTHO, 4TO rpadMT ¥ aIMa3 COCTOAT U3 MOJIEKYJI OJHOr'0 X TOTO
JKe XMMHYEeCKOro BelllecTBa — yriepoga. Ho B a1Mase MOJIeKYJIBI yriiepoja 06-
Pas3yoT KPpUCTANJIMNYECKYIO CTPYKTYPY, a y rpad@uTa CTPYKTypa COBCEM APY-
ras — cJjoucras. B pesyjbTaTe ajiMa3 — caMoe TBepJ0€ B IPUPOAE BEILIECTBO, a
rpaduT MATKHNI, U3 HEro AejaloT rpudesn AJis KapaHgaliei.

IIpumep u3 GU3NKU: BCe PAXUOCUCTEMBI COCTOAT M3 OJUHAKOBBIX JeTaJIeil
(pesucTOpPOB, KOHAEHCATOPOB, TPAH3HUCTOPOB, TPAaHCHOPMATOPOB U IIP.), HO
pas3IMyHbIe II0 Ha3HAYEHUIO PAJHOTEXHHYECKHNE YCTPOMCTBAa MMEIOT Pa3HYIo
CTPYKTYDPY.

PaccmoTpuM npumep o611iecTBEHHOM cucTeMbl. OGIIIeCTBEeHHBIMH CHUCTEMA-
MU Ha3BIBAIOT pAa3/IMYHBIE O0BeAVWHEHHs (KOJIJIEKTHUBLI) JIOAEH: CeMbIo,
IIPOU3BOJACTBEHHBIN KOJJIEKTHUB, KOJIIEKTHUB IIIKOJIBI, OpHUrazy, BOMHCKYIO
yacThb ¥ Ap. CBA3M B TaKMX CUCTEMaX — 3TO OTHOLIEHUA MEXAY JIIOAbMH, Ha-
IIpUMep OTHOLIEHUS MOAYMHEHHOCTH. MHOMKECTBO TAaKMX CBs3eil o0pasyioT
CTPYKTYPY OOILIIECTBEHHOM CHCTEMBI.

Bort npocToii npumep. IMeroTcst Be CTPOUTEIbHBIE OPUragbl, COCTOSAIIME
Ka)<Jas U3 ceMHU uesioBeK. B nepBoii 6puraje oguH Opuragup, ABa ero 3aMecTu-
TeJIsI ! 110 Ba pabo4YMX B IOAYHMHEHHH Y Ka)KJ0r'o 3aMecTHTeJaA. Bo BTopoii 6pu-
rage — OAWH OpUragup U 1mecTepo pabouyux, KOTOpPhIe IOAUUHAIOTCA HEIIOCPea-
CTBEHHO OpHuragupy.

Ha pucynkax cxemMaTHUeCKH IIpefCTaBJE€HbI CTPYKTYPhI HOAYNHEHHOCTH
B IByX NJaHHLIX Opurazax:

A oo

Taxum o6pasom, ABe 3TH OpUTagbl — IPUMeEP ABYX IPOU3BOACTBEHHEIX (CO-
IMAaJbHBIX) CUCTEM C OAMHAKOBBLIM COCTaBOM (IO 7 YeJIOBEK), HO C pas3HOM
CTPYKTYPOH NOAUYUHEHHOCTH.

Pasinune B CTPYKType HEeH36eXKHO OTPasHTCA HAa 3(PHEeKTUBHOCTH paboTh
6puran, Ha UX IIPOU3BOAUTEJIbHOCTH. IIpu HeGoIBIIIOM YKcJIe Jiroaei addexTus-
Hee OKa3bIBaeTCs BTopas cTpyKTypa. Ho ecau B 6purage 20 uiau 30 uesoBek, TO
TOrAa OJHOMY OpHragupy TPYAHO YIPaBJATH PaboTOil TAKOro KOJIJIEKTHBA.
B aTom ciryuae pa3yMHO BBECTH JOJIXKHOCTH 3aMeCTUTEJIEH, T. €. UCIIOJIb30BaTh
NePBYIO CTPYKTYPY IOAYUHEHHOCTH.



28 I'nasa 2. HEpopManHOHHEBIE MPOLECCH] B CHCTEMAX

Cucremubin adpexT

CyuiHocTs cucTeMHOro 3¢gdexra: BCAKON cucTeMe CBONCTBEHHBI HOBBLIE

KadeCTBa, He IIPDUCYIIIe ee COCTaAaBHBIM YaCTsAM.

9TO Ke CBOHCTBO BhIpakaeTcs (pasoii: mesoe 60JbllIe CyMMBI CBOMX Uac-
Teii. HanpuMmep, oTAeIbHbBIE JeTaIN BeJIOCHIIE a: paMa, PyJib, KoJieca, Nefaju,
cujeHbe He 06J1a1ai0T cIOCOGHOCTHIO K e3he. Ho BOT aTH AeTasu coeqUHUIIN
onpejejieHHLIM 06pa3oM, CO3JaB CUCTEMY IIOJ Ha3BAHUEM «BeJIOCHIIE]» , KOTO-
pas npuobpesia HOBoe Ka4eCTBO — CIIOCOOHOCTE K €3[i€, T. €. BO3MOXXHOCTb CJIy-
KUTH TPAHCHOPTHHIM cpeAcTBoM. To ke caMoe MOXKHO MOKa3aTh Ha MpuMepe
caMoJIeTa: HU OJHA YaCTh CAMOJIeTa B OTAEJILHOCTH He 06JI1afaeT ClI0COGHOCTHIO
JIeTaTh; HO cCOOpaHHBIM U3 HUX caMoJIeT (CHCTeMa) — JieTalolllee YCTPOHCTBO.
Eme npuMep: conuaibHasg CUCTeMa — CTpOUTeNbHaA 6puraga. OguH pabounii,
BJIQEIOLNI OJHOM CIIeIHAJILHOCTBHIO (KaMEeHIIUK, CBapIIUK, IIJIOTHUK, Kpa-
HOBIIWK H IpP.), He MOXKET IOCTPOUTh MHOIO3TaXHBIM TOM, HO Bcsa Gpurana
BMeCTe CIIPABJISETCA C 3TOH paboToI.

O cucremax n nogcucremax

B kauecTBe e1re 0HOr0 MpUMepa CUCTEMBI pACCMOTPHUM 00'BEKT, C KOTOPBLIM
BBl 4aCTO UMeeTe AeJI0 Ha YPOKaxX HHPOPMaTHUKH — IEePCOHAJBLHBIN KOMIIBLIOTED
(ITK). Ha puc. 2.1 npuBegeHa cxemMa cocTaBa u cTpyKTypsI IIK.
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Puc. 2.1. CocTaB u CTPYKTypa IePCOHAJILHOI'O KOMIIBIOTEpa

Camoe nmosepxHocTHOe onucanue IIK Takoe: aTo cucreMa, 3JileMEHTaMH KO-
TOPO# ABJIAITCA CUCTEMHEI 6JI0K, KJIaBHATypa, MOHUTOD, IIPUHTEDP, MHIIIb.
MoskHO 11 Has3BaTh UX NpPoCThIMU 3yemedTaMu? Komeuno, Her. Kaxzgasa us
3THUX YacTeil — 3TO TOXKe CUCTeMa, COCTOAIAA U3 MHOYKeCTBa B3aMMOCBSI3aH-
HBIX 3JIeMeHTOB. HanpuMmep, u3 6a3oBoro Kypca nHGOpPMaTHKH BaM U3BECTHO,
YTO B COCTaB CUCTEMHOI'0 6JIOKA BXOAAT: LEHTPAJIbHEIN IIPOIECCOpP, OIIePATHUB-
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Hasl NaMATh, HAKOIHUTENHM HA JKEeCTKHX M TI'MOKMX MAarHWUTHBIX JHUCKaX,
CD-ROM, KOHTpoOJLIEpHI BHEIIIHUX YCTPOMCTB U IIp. B cBOIO ouepean, Kaskaoe
M3 3TUX YCTPOMCTB — CcJI0XKHAasdA cucTeMa. HanmpuMep, 1leHTpaJIbLHBIH IIPOIECCOD
COCTOMT U3 apu(PpMeTHKO-JIOTHYECKOr0 YCTPOMCTBA, YCTPOMCTBa yIIpaBJIeHN,
peructpoB. Tak MOXXHO IIPOAOJI:KATh U AaJbIlle, Bce Oojee yriy6asasch B IOJ-
pPo6HOCTH yCTPOHCTBAa KOMIBIOTEPA.

Cucremy, BXOAAIIYIO B COCTAB KaKOM-TO Apyroii, 60jiee KPYIHOI cucTe-

MBI, Ha3bIBAIOT NOACHCTEMOM .

W3 nanHOTO ONIpefiesIeHusI CJAeAYET, UYTO CHCTEMHEI OJIOK ABJIAETCA IIOACHC-
TeMOM IIePCOHAJIBHOT'O KOMIIBIOTEPA, a IIPOI[EeCCOP — ITOACUCTEMOM CUCTEeMHOI'O
6JI0Ka.

A MOKHO JIM CKa3aTh, UTO KaKaA-TOo MpocTeiIas AeTalb KOMIBIOTEpA, Ha-
npuMep raiika, CHUCTeMOil He ABJseTcA? Bce 3aBUCHUT OT TOYKH 3pPEHUS.
B ycTpoiicTBe KOMIIBIOTEepa raifka — MIpoCTas AeTalb, IOCKOJbKY Ha Oojee
MeJIKMEe YacTH OHAa He pasdbupaerca. Ho ¢ ToukM 3peHNA CTPOEHMA BeIecTBa,
M3 KOTOPOT'O CAeJIaHa raiika, 9To He Tak. MeTaJlJl COCTOMT U3 MOJIEKYJI, oOpa-
3YIOIIUX KPUCTAJNJIHNYECKYIO CTPYKTYPY, MOJEKYJIbBl — H3 aTOMOB, aTOMBI —
U3 AApa U 3JIEKTPOHOB. UeM riy6ske HayKa IPOHUKAET B BEIIECTBO, TEM 60JIb-
ure y6exaaeTcsa, 4To HeT a6COIOTHO IIPOCTHIX 00'beKTOB. Jlake 4acTHIILI aTO-
Ma, KOTOphI€ Ha3bIBAIOT 3JIEMEHTaPHLEIMH, HATIPUMED 3JIEKTPOHEI, TOXKE 0Ka3a-
JINCh HEMIPOCTHLIMH.

JI1060ii peasbHEBEINA OOBEKT 6€CKOHEUHO cJioKeH. OmucaHHe €ero cocraBa U
CTPYKTYPhI BCErZla HOCUT MOJIEJIbHBIHA XapaKTep, T. €. ABISAEeTCA IPUOIHIKEeH-
HbIM. CTeneHbs MOAPOGHOCTH TAKOTO OMHUCAHHUS 3aBUCHUT OT €ro HasHAYEHU.
OpnHa ¥ Ta )Ke 4aCTh CUCTEMEI B OJJHUX CJIydasaX MOXKET pacCMaTPUBaThCA KaK ee
MPOCTOM 3JIEMEHT, B APYTHUX CAYYaAX — KaK MOJACHCTEMAa, UMelolasa CBOM co-
CTaB M CTPYKTYPY.

O cucremax B Hayke u CUCTEeMHOM noaxone

OCHOBHOIi CMBICJI ICCJIEAOBATEILCKOI paboThl YUEHOT'0 Yallle BCero 3aKJio-
4aeTcs B IOUCKE CUCTEMBI B IIpeIMeTe ero UCCIeJOBaHUA.

3adaua ecakxoil HAyKu — Hailitmu cucmemHbvle 3AKOHOMEPHOCMU 8 meX 00%-
eKkmax u npoyeccax, komopbvle oHa usyiaem.

JlaBaiiTe BCHOMHHUM, rfie B IIKOJBLHEIX IpeAMETaX BaM BCTPEYAJIOCH ITOHSA-
Tue cucteMbl. B XVI Beke Hukosait Konepauk onucas ycrpoiictBo ConnewHoil
cucmembt: 3eMJI U APYryUe ILJIaHETHI BpalaioTcsa BOKpYr CoJsiHIIa; CBSA3aHBI
OHHU B €UHOE IeJI0e CHJIaMH IIPUTSKEHHUA.

CucreMaTusanusa 3HAHUH OYeHb BayKHa A 6uosoruu. B XVIII Beke mBena-
ckuii yuensrii Kaps JInnHel Hanucas KHUTY o4 HadBaHUueM «Cucmembl npu-
Podui». OH cesaj IepBYIO YAAYHYIO HONBITKY KJaccu(HIINpOBaTh BCe U3BECT-
Hble BUABI JKMBOTHBIX U PACTEHUI, a caMoe IIaBHOe, ITIOKa3aJl B3aUMOCBA3b,
T. €. 32aBUCHMOCTb OJHMX BHJOB OT ApPYrux. Bcsa sxuBasi mpupoja Opeacrajia
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Kak equHasa 6osbinaa cuctrema. Ho oHa, B ¢BOIO ouepens, CO-
CTONT U3 CHCTEMBI PACTEHH I, CHCTEMEI )KMBOTHBIX, T. €. IIOJ-
cucTeM. A cpeiu JKUBOTHBIX €CTh IITHIILI, 3BePH, HACEKOMEBIE
U T. I. Bcé 3TO TOXKe CHCTEMBEIL.

Pyccknii yuenrsrit Bnagumup lBanoBuu
Bepuaackuii B 20-x rogax XX Beka co3zaJ
yuenmue o 6uocdepe. Ilog 6uocgepoii ox 1o-
HUMAJ cucmemy, BKJIOUAIOUIYI0O B cebs
BeChb PACTHUTEJLHBIH M JKHBOTHBIA MHUP
3eMiIH, YeJI0BEYECTBO, a TAKKe MX Cpeny Kapn NMuxxe
oburaHusa: armocdhepy, IOBEPXHOCTh 3eM- (1707-1778),
JX, MHPOBOII OKeaH, paspabaTblBaeMEIe Weeuws
YeJIOBEKOM HeJpa (Bce 3TO Ha3BaHO aKTHUB-

HoOM o6osoukoit 3emun). Bce mogcucremul 6uocdeprl cBssa-
Bnagumup Wearosny  HBI MEXKAY COGOM U 3aBUCAT APYT OT Apyra. BepHagckomy ke
ggggf?gi‘g; IPUHALJIEXKUT UEA O 3aBUCUMOCTH COCTOSTHUA O1ocdepsl OT
Poccnsi KOCMHYECKHX IIPOLIeCCOB, HHAYe roBops, Ouochepa aBageT-

cd MoAcUCTeMOii 60Jlee KPYIIHBIX, KOCMUYECKHX CHCTEM.

Ecau uenoserx xouem 6bimbob XOpOULUM CTLEYUANUCTIOM 8 C80eM Oee, OH 004-
3amenbHOo 00N eH 061a0amb CuUCMeMHbLM MblULTLeHUEeM, K 11060t paboTe mpo-
ABJIATH CUCTEMHBIHN IIOAXOL.

CYI_T.IHOCTI: CHCTEMHOI'0 IoAXoHa: Heo6GX0oauMOo YUYUTBIBATh BC€ CYILIECT-

BEHHBIE CUCTEMHBIE CBSA3U TOro 00'bEKTA, C KOTOPBIM paﬁoTaemL.

OueHb «YYBCTBUTEJIBLHBIM» [LJIsI BCEX HAC IIPUMEPOM HEOOXOJMMOCTH CHUC-
TEMHOro IogXoAa sIBJIAeTcsa paboTa Bpadya. B3ABINIKCH JIEUUTHh KaKyIO-TO 60-
JIe3Hb, KAKOM-TO OpraH, Bpad He JOJI)KeH 3a0bIBaTh O BBAUMOCBA3H 3TOT'0 Opra-
Ha CO BCEM OPraHM3MOM UYeJIOBeKa, YTOGhI He IOJIyYUJIOCh, KAK B IIOTOBOPKE,
«OIHO JIEYUM, IPYroe KajedyuM». JenoeeuwecKuil opzanu3m — O4eHb CAOHCHAA
cucmema, IIO3TOMY OT Bpaua TpebGyioTcs GoJbiiie 3SHaHUA U OCTOPOYKHOCTD.

Ewre ogun npuMep — 3Ko0oruA. CJI0BO «3KOJIOTHS » IIPOUCXOAUT OT Irpeyec-
KHX CJIOB «3KOC» — «JAOM» U «JIOTOC» — «YUE€HHE» . ITa HAyKa YUHUT JIIOAEeH OTHO-
CHUTBCA K OKPY’KaloIlleil UX IpUPoJe KaK K coOcTBeHHOMY AoMYy. CaMoii BayKHOM
3azadyeil SKOJIOTHMH CEeTOHS CTAJIa 3alllUTa IIPHUPOALI OT Pa3pyIIUTEJIbHBIX I10-
CJIEICTBUI UeJIOBEYECKOH NeATEJHLHOCTH (MCIIOJB30BAaHUA IIPUPOAHBIX DECYp-
COB, BHIOPOCOB IIPOMBIIIJIEHHBIX OTXOA0B 1 IIP.). Co BpeMeHeM Jioau Bee 6osbine
BMEIIMBAIOTCA B IIPUPOAHEIE Ipolecchl. HeKoTopble BMeIlIaTeIbCTBA Heolac-
HBI, HO €CTh TaKMe, KOTOPhle MOT'YT IIPUBECTH K KaTacTpode. OKOJIOTUS II0JIb-
3yeTcA MOHATUEM <«IKON0ZULECKASs cucmema». ITO YeJIOBEK C «IJIOZAMU» €ro
IeATeJbHOCTU (rOpoja, TPAHCIOPT, 3aBOALI U IIP.) M €CTECTBEHHAas IIpUpOoJa.
B uneasne B aT0i cucTeMe HOJIKHO CYIIIECTBOBATH AUHAMHUYECKOe PaBHOBecCHe,
T. €. Te pa3pyIlIeHus, KOTOPhIe YeJIOBeK HeM30EeyKHO IIPOU3BOAHUT B IIPHUpPOAE,
JOJIXXHBI yCIIeBATh KOMIIEHCHPOBATHCA €CTECTBEHHBIMHU IIPHUPOAHBIMY IIPOIIECCa-
MM MJIM caMUM deJsioBeKoM. Hampumep, Jirogu, MalIuHbl, 3aBOABI COKUTAIOT KHC-
JIOPOJZ, & PAaCTeHUs ero BbIAEAIOT. [l paBHOBECUs HALO, YTOOBI BBIAEJIAIOCH
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KHCJIOPOZa He MeHbIIIle, YeM ero cyxkuraercsa. Y ecou paBHOBecue OyaeT HapyIie-
HO, TO B KOHIIe KOHIIOB HACTYIIHUT KaTacTpoda B Macuirabax 3emMJu.

B XX Beke sKoJoruyeckasi Karacrpoda npomusolnia ¢ ApajJbCKUM MOPEM B
Cpenseit Asuu. Jloau 6e3gyMHO 3a6upaJsin AJIs1 OPOIIEHH I0JIeH BOAY U3 ITU-
TalOIIUX ero pexk Amyaapba U Ceipgapbsa. KosmyecTBo ncnapsamomnieiicss BOAbI
IIPEeBBLICUJIO IIPUTOK, U MOpe CTaJIO epeckixaTh. Ceifuac OHO IIPaKTUYECKH I10-
rubJio U JKM3Hb Ha ero OLIBIIMX Geperax HY AJIs JIOAEH, HU AJIA YKUBOTHBIX U
pacTeHUii cTajsa HeBO3MOXKHOM. BoT BaM mpuMep OTCYTCTBUSA CUCTEMHOTO IO~
xozaa. JleATeIbHOCTh TAKUX «IIpeoOpasoBaTesieif IPUPOALI» OYEeHb oacHa. B
nocjefHee BpeMs IOABUJIOCH IIOHATHE «IK0JI02UYECKAsA 2DAMOMHOCMb» . Bme-
IINBAsCh B IPUPOAY, HEJb3sA OBITh Y3KUM CIEIIHAJIMCTOM: TOJBKO HedTAHU-
KOM, TOJIbBKO XMMHUKOM H IIp.

3anumasnce usyieHuem uau npeobpazoéaruem npupodvi, Hado eudembs
8 Hell cucmemy u npunazamov Ycunius 0as mozo, ¥mobsvt He Hapyuiamsb ee pas-
Hogecus.

Cucrema OCHOBHbIX MOHATUW

OCHOBBI CHCTEMOJIOTHH

Cucrema —
9TO CJIOMKHBIH 06'BEKT, COCTOANIHI U3 B3AMMOCBA3aHHEIX YacTeH —
9JIEMEHTOB U CYLIEeCTBYIOIIHI KaK eJHHOoe IeJIoe.
Bcesakas cucreMa MMeeT ollpefieJieHHOe HasHaueHHe (QyHKIMIO, IeJIh)

CocTaB CHCTEeMEI CTpPYKTypa CHCTEMBI

9JIEMEeHT nmoacucreMa CBA3H T IIOPAAOK cBA3eH

Cucremusiii 3¢ dexrT:
BCAKAas CHCTeMa npruoGpeTaeT HOBEIE KA4eCTBAa, He IPUCYIIHUeE ee COCTABHBIM YacTAM

OcHOBHBIE CBOHCTBA CHCTEMBI

IIesecoob6pasnocTs — ITenocTHOCTH:

byHKIUA, HAa3HAYEHHUE CHCTEMBI HapyIlIeHHe 3JIEMEHTHOI'0 COCTaBa MU
CTPYKTYPHI BeIeT K ITOJIHOM HMJIA YaCTH4-

HOH yTpaTe 11eJ1eco06pa3HOCTH CHCTEMBI

CHcTeMHbIH IOAX0N — OCHOBA HAYYHON METOXOJIOTHH:
Heo6X0AMMOCTb YUeTa BCeX CYIIeCTBeHHBIX CUCTEMHBIX CBA3eH
00'beKTa H3YYEHUS UIIH BO3AEHCTBUA

Bonpocb! u 3adaHus

1. 9ro Takoe cucrema? IIpuBeguTe IpUMEpPHI.
2. Yro Takoe cTpykrypa? IIpuBegure npuMeps.

3. IIlpuBeauTEe MpUMEPHI CUCTEM, HMEIOIIMX OJHHAKOBLIN coCTaB (OAUHAKOBEIE dJIe-
MEHTHI), HO Pa3HYIO CTPYKTYDY.
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4. B yueM cyTh cucreMHoro adpdexTa? IIpuBenure mpuMepkl.

5. Yrto Takoe moacucrema?

6. B ueM COCTOUT I1eJIb BCAKOH HAYKH C CUCTEMHOI TOYKH 3peHUsa?

7. Kakne cucreMHble OTKpBITHA B HaykKe chenanun H. Komepuuk, K. JIunHei,
B. U. Bepraackuii? HazoBuTe nMeHa APYrux yYEHBIX M UX OTKPLITHA, UMEIOIIUE
CHCTEMHBIH XapaKTep.

8. Uro Takoe cucreMHbI¥ moaxon? IlpuBeauTe mpuMephl CUTYalldif, KOrKa OTCYTCT-
BHE CUCTEMHOTIO IIOAXO0a BeIET K KATACTPO(PHUIECKHUM IIOCJIEACTBUAM.

9. BrigeauTe MOACHUCTEMEI B CJAEAYIOIIUX O0'bEKTaX, pACCMaTPHBAaeMEIX B KayeCTBE
CHCTEM:

KOCTIOM;

aBTOMOOHJIb;

KOMIBIOTEp;

ropojckasf TejieOHHAA CETh;
IIKOJIA;

apMusi;

rocyaapcTBoO.

10. YaneHne KaKuX 3JIEMEHTOB U3 BHIIIIEHA3BAHHELIX CHCTEM IIDHBEAET K IIOTEPE CUC-
TeMHOro 3ddeKTa, T. €. K HEBO3MOKHOCTH BEIIIOJIHEHHA MX OCHOBHOIO Ha3Haye-
auA? IlompobyiiTe BHIAEIUTH CYI[ECTBEHHEIE 1 HECYIeCTBEHHLIE 3JIEMEHThRI 3THUX
CHUCTEM C INO3ULIMY CUCTeMHOro 3(derTa.

MHopMaLMOHHbIe npoueccChbl
§6 B €CTeCTBEHHbIX U MCKYCCTBEHHbIX
cucremax

H3 6a30Boro kypca BaM H3BECTHO:

e CyIleCTBYIOT TPM OCHOBHLIX THIIa MH(POPMAIIMOHHBIX IIPOIIECCOB: XpaHe-
HUe nHpopMauy, nepegava nHpopmanuu, o6paborka nHGopManuu.

o YesioBeK XpaHUT MHGPOPMAIINIO B COOCTBEHHOH ITIaMATH ¥ Ha BHEIIHUX HO-
cuTeNax: Oymare, KOMIBIOTEPHLIX JUCKAaX M IIP.

e IIponecc nepegaun HHPOPMAIIUHU IIPOTEKAET OT UCTOYHHUKA K IPUEMHUKY
110 ”HGPOPMAIlMOHHBIM KaHaJIaM.

e IIponecc o6paboTku HHGOPMAIIMH CBA3aH C OJyYeHNEeM HOBOM nHpopmMa-
oy, "13MeHeHneM (GOpPMEBI MJIH CTPYKTYPLI UMeolLIeiicsa nHbopMaluu, mo-
MCKOM JaHHLIX B HHQOPMAIlMOHHOM MacCHBe.

EcTecTBeHHbIe U UCKYCCTBEHHbIe CUCTEeMbI

BepHeMcs K BOIpPoCY 0 CBA35AX, CYIIIECTBYIOIHNX MEXAY 3JIEMEHTaMHU CHCTEM.
Korpga sTo 1oM MM MaIlIMHA, BCE TOHATHO. KMpnuuu cBA3aHbI IIEMEHTHBIM pac-
TBOPOM, AETAJM MAIlIMHBI — O0OJTaMH, CBAPKOI, 3aKJIEIKAMH. A YeM CBA3aHbI
CHCTEMbI JKUBOTHBIX, PACT€HHI, UJIH, NOIIYyCTUM, CUCTeMa 06pa3doBaHusa? UToObI
pas3obpaThscA B 3TOM, pas3feJIMM BCEBO3MOXKHbIe CHCTEMEI HA Ba BHA.

Cywecmeymm ecmecmeerHHble cucmembsl, uiu npupoaubte, m. e.co30aHnHbLe
npupoaoa, U uckKyccmeeHHble cucmembvbl — CO30aHHbLE YeNOBECKOM.
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EcTecTBeHHBIE CHCTEMBI: KOCMHYECKHE CHCTe-

MBI — TaJJaKTUKH, CUCTEMBLI 3Be3/ U IIJIaHeT, TaKHue, S
kKakK Hama CoJIHeUuHasaA CHCTEMAa; CUCTEMBI YKXUBOTHBIX </\o
UM pacTeHHI; MOJIEKYJIIPHBIE M aTOMHBIE CUCTEMBEI. C/—'\)

HcKyccTBeHHBIE CHMCTEeMBI CO3JAl0T Jiogu. Eciu
XOPOILIO TOAYMATh, TO MOXXHO BCLIOMHHTb MHOK€CTBO
TAKUX CUCTEM, C KOTOPLIMH MBI CTAJIKMBAE€MCA B IOBCEHEBHOMN YKU3HU, — ITO
cucTeMa ropoZiCKOro TpaHCIIOpPTa, cucTeMa TesieOHHOMH CBA3U, CUCTEMA TOP-
IrOBJIH, CHCTEeMAa OOpa30BaHUA, CUCTEMA 34PaBOOXPAHEHUs, CUCTeMa BoJoCcHAa0-
KeHHA, cucTeMa OGOpPOHBI CTpPaHbI, OAHKOBCKAas CHUCTEMA, rocygapcTBEHHaA
9HepreTudeckasa cucremMa 1 T. 1. CaMo dyesoBeuecKkoe OOIIECTBO — 3TO TOXKE
CHCTeMa B3aMMOCBA3AHHBIX JUYHOCTEH, KOTOPble 00pa3yioT pasHooOpa3HbIe
IOJCHUCTEMBI: CEMbH, TPYAOBEIE KOJIJIEKTUBLI, MIapTHH, HAIIUH, PAChI U IIP.

MaTepuaanble CBA3UN B €CTeCTBEHHbLIX U UCKYCCTBEHHbIX CUCTemMax

O6cynuM xapaKTep CBs3ell B ecrmecmeenHHblx cucmemax. Bo-nepBrixX, 3TO
¢dhu3uyecKue CUJIbI, KOTOPbIe, HAIPHUMeEP, VAEPIKUBAIOT ILIaHeThbl 0K0JIo CoJrHITa
Ha CBOMX OpOHTAaX, MOJIEKYJIBI YIVIEPOAA B KPHUCTAJIJIE AIMa3a; 3TO 9HepreTuuec-
KM€ IIPOoLecChl, HAaIIpuMep (GOTOCHHTES, IPEBPAILAIOIIUI COTHEUHYIO 9HEPTUIO B
9HEPruio "KM3HU PacTeHHil. Biarogapsa reHeTUYeCKUM CBA3SAM COXPAHAIOTCSA U
IPOJOJIKAIOTCA BHABI 2 KUBOTHBIX U PACTEHUM. ITH CBA3H 3aKJIOYAIOTCA B OIIpe-
JeJIeHHOH! cTpyKType Mouexkya [JHK, BXxogAniux B cocTaB KJIETOK OpraHusMa.
MokHO rOBOPHUTH O KJIUMATHYECKUX CBA3AX — OHHU O0BEIUHAIOT CUCTEMY *KU-
BOTHOT'O ¥ PACTUTEJBLHOI'O MHPA B OIIpeie/;IEeHHOM YacTH IJIaHeThI. Bce mepeumnc-
JIeHHbIEe BUBI CBA3ei MOYKHO Ha3BaTh MAMEPUANLbHbIMU.

Teneps 06 MCKYCCTBEHHBIX CHCTeMaxX. ECTb MHOYXE€CTBO MAMEPUANbHbLX
cucmem, CO30aAHHbLX e l0OBEKOM: BCA TeXHUKA (ABTOMOGUJIN, CAMOJIETEI, CTAH-
KM, KOMIIBIOTEPBLI U T. 1.), CTPOUTEJIbHbBIE COOPY-

JKeHudA (IoMa, MOCTEI, TOPOJia, IMJOTHHEI, KaHa-

JIbl); HCKYCCTBEHHbIEe MaTepuaabl (CIJIaBHI, Yx TN

miaactMmacchbl). CBA3KU B TAKUX CUCTEMAX, KaK U B H o
€CTeCTBEHHBIX, MMEIOT MaTepHAJIbHBIA Xapak-

Tep. PaHbile MBI y>Ke FOBOPHUJIA O CTPOHTEJIb- d
HBIX COOPY)KEeHHAX, 0 mamuHax. IIpeacraBum 3
elle, HaIpUMEP, IJHEProcUCTEMY: CTaHIIUH, ‘ ' o
TpaHchopMaTopbl, JIMHHH 3JIeKTpollepenad,
3JIEKTPONPUOGOPHI; BCE 3TO IIPUCOEIUHEHO OJHO :
K IPYroMy ¥ COIJIAaCOBAHHO paboTaer.

MHd)OpMaI.IMOHHbIe CBA3N B €CTECTBEHHbIX U UICKYCCTBEHHbIX CUCTEemMax

OnxHaKo 8 J#u8oil npupode CyIeCTBYIOT CUCTEMHEBIE CBA3H, KOTOPhle HUKAK
HeJIb3s OTHECTH K MaTepHaJbHbIM. BoT, HanlpuMep, cTas KypaBJiei, JjeTamas
KJIMHOM Ha IoT. UTo yaepsKuBaeT UX B TaKOM cTpoio? JlypaBiu BUIAT BOXKaKa,
BeAYIIEro CTalo, U CJAEAYIOT 3a HUM B onIpefejieHHOM nopsaake. Kpome Toro, xxy-
PaBJIM IMOJAIOT APYT APYTY CHUIHAJIBI M'OJIOCOM. ITO NPHUMED CBA3H, KOTOPYIO
MOJKHO Ha3BaTh UH@opmayuorHoil. IIogo6HbIe IPpUMePbl MOXKHO IIPUBECTH U3
SKHU3HU YKUBOTHBIX, PHIO U fa’ke HACEKOMBIX.

2-1415
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B cucmemax xueoil npupodvt cyuecmayiom céa3u KAK mamepuanbHrbole,
max u UH@OopMayuUOHHbLE.

Brl111e rOBOPHJIOCH O MATEPHAJIbHEIX HCKYCCTBEHHBIX cUcTeMax. [l pyroit Buz
UCKYycCcmeeHHbLX cucmem — 3TO obujecmaerHble (coyuanvbHbvle) cucmembst, T. €.
pasinuyHble 00befUHEeHU JioAeii. KoHeuno, MeXXIy HUMHU TOXK€ €CThb OIIpefe-
JIECHHbI€ MaTEePHAJIbHEIE CBA3H (HAIIpHMeED, O0IIiee MoMellleHie, SKOHOMHUUYECKasa
3aBUCHMOCTDb, POJCTBEHHO-T€HETHYECKHE CBA3H), OQHAKO IJIs O0IeCTBEeHHBIX
CHCTEM OUeHb BaXKHbI UHPOPMAYUOHHbLe C6a3U. HU OIWH KOJLJIEKTUB, OT CEMbH
J0 rocyZapCTBa, He MOYKEeT CYLIleCTBOBaTh 6e3 HH(GOpMAaIlHOHHOIO OOMeHa.

Eiie cylIecTBYIOT CBA3H MEXAY JIIOAbBMH, OCHOBAHHBIE Ha OIpeAeJIeHHBIX
JOTOBOPEHHOCTAX, HAIIpUMep KOHCTUTYIIMH I'OCyapCTBa, 3aKOHOAATEJILCTRBE,
ycraBe opranusanuu. Kpome Toro, ecTh CBA3H, ONpeeisieMble YeJIOBeYeCKOH
9THKOHM — IIpaBHUJIaMHU IIOBEJEHHS, He 3allMCAHHLIMHU B 3aKOHAX: HAIIMOHAJIb-
Hble TPaAUIIUN, CEMEeHHbIE TPAaAUIINH, IPABUJIA IPUJINYMNA U T. 4. JIloau 3Ha10T
3TH 3aKOHBI M IIPaBHJIa M MOAYHHAIOTCA UM. A IIOCKOJIBKY JIOObIe 3HAHUA —
3TO HH(pOpMaAIK s, TO TAKHE CBA3H TOXKE MOXKHO Ha3BaTh MHPOPMAIIMOHHBIMU.

Oas QyHKIMOHMpPOBAHU A OBIIIECTBEHHLIX CHCTEM Ba)KHelllliee 3HaUeHHEe

HUMeIOT UHPOPMAIUOHHEBIE CBA3H.

UucdopmaumoHHbie npoueccbl B cuctemax

B uem ke cocToaT nHGOpMaoHHBIe cBsA3u? Kasasoch O6bl, OTBET OUEBUACH:
B o6MeHe nH(popMalmeii, B mepesaye nHGOPMAUU OT OHOI'O 9JIEMEHTAa CUCTE-
MBI K JpyromMmy. Ho MOXXKHO JI yTBEp)KIaTh, YTO ABa APYTUX BuAa HHpopMamu-
OHHBIX IIPOIIECCOB — XpaHeHHe B 00paboTka nHpopManuu — Heo6A3aTeJIbHBI
IJISI TAKUX cUCcTeM?

Ilepegaua nHpOPMAaIIMK1 HEBO3MOXKHA 0e3 ee XpaHEeHHUA: OTKyZa-To HHGpopMa-
IMA JOJI’KHA 6paThCs IPH OTIIPABJIEHUH B KyZa-TO IIOMELIAaThCA IPH IIOJIyUeHUH.
BosbpMeM ai1a mpuMepa HanboJsiee 6. IM3KYIO AJIA BaC COLMAJILHYIO CUCTEMY — CHC-
Temy o6pasoBauusa. OCHOBHOM BHJ CBA3H MEXKAY ABYMSA TUIIAMU €€ 9JIEMEHTOB —
YYUTEJSIMHU ¥ YIeHHKaMH — 3aKJI0YaeTcA B IIpoliecce IIepefayy 3HaHUM OT y4u-
Tesiel K yyueHUKaM. Ho mHpopManus, KOTOPYIO YUYUTENS IEPEfaloT yUeHUKaM,
XpaHUTCA B y4eOHUKaX, B KOHCIIEKTaX YPOKOB, B IAMATH YUUTEIA. Y HEHUKH JKe
COXPaHAIOT IIOJIYYEeHHbIE 3HAHNA B CBOEH IaMATH U B TeTPaNAX.

B nporniecce 06yueHNA IOCTOAHHO IPOUCXOAUT 06paboTka nHGOpMAaIUY KaK
y4uuTesIeM, TaK U yueHUKaMu. IIpu o6'bsiCHeHNM YueOHOIo MaTepHuajia YIUTeNlb
npeobGpasyeT ero, NpeACTaBJsAsd YUeHHMKaAM B pasHbIX GopMax: B TEKCTOBOIA,
rpadudecKoii, TaOJUYHOIM, HA MOAEJIAX. Y UEHHKH, B CBOIO OYepelb, OTBEYaIOT
Ha BOIIPOCHI, PeIaloT 3aJauH, a 3TO eCTh 06paboTKa HHpOpMAaIIUH.

PaccMoTrpuM gpyrue ajIeMEeHTHI CHCTEMBLI OOpa3OBaHMUS: MHUHUCTEPCTBO U
yuyeGHbIe 3aBeJeHNA. JTO 3JIEMEHThI IOACUCTEME! YIIPaBJIeHUA 00pa3oBaHUEM.
B Heil Takike IPOHMCXOAUT Iepefadya MHbopManuu (IepefaroTca pacHopse-
HUs, IUIaHBI, OTYEThl, HOPMATHBHbIe AOKYMEHTHI), XpaHeHMe HH(GpopManuu
(xpaHUTCA NOKYMEHTAIIMs, Pa3IMUYHbIe CTATHCTHYECKHE NaHHEIE), 06paboTka
uHbopMauy (CocTaBIeHUE TOH JKe JOKYMEeHTaIlH, CTaTUCTUYeCKOM nHdopMa-
IIMH ¥ IID.).
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HakoHell, pacCCMOTPHUM TeXHHYEeCKHe MH(bOpMalMoOHHbIe CUCTEMBI. K HUM
OTHOCHATCHA CHUCTEeMBI TejerpadHOMi U TesedOHHOH CBA3H, PAiUO U TeJIeBUAe-
HUS, KOMIBIOTEPHI ¥ KOMIIBIOTEDHBIE CETH, COTOBBIE CHCTEMKEI CBA3HU. IJTO
HCKYCCTBEHHBIE CUCTE€MbI, CO3AaHHbIE JIIOAbMU JIS OCYIIleCTBIeHU HHPopMa-
IIUOHHBIX IIPOIIECCOB: XPaHEeHHUs, 00paboTKM U nepefayu HHGOPMAIIUU.

B 6aszoBoM kypce nHGOPMAaTHKH PaCCKa3bIBAJIOCH O TOM, YTO KOMIIBIOTED Iie-
JIeHaIIpaBJIEHHO CO3JaBaJicad M300peTaTeIsiMU KaK YHUBEPCAaJbLHBIN aBTOMAT
I XpaHeHus, oopaboTKu u nepexauyn uHbopmanuu. ITosToMmy Bce Tpu BUAA
HUHpOPMaIIMOHHBIX IIPOIIECCOB B HEM peaIN30BaHbI 110 onpefaesnenulo. Hy a, Ha-
nmpuMep, MOOUIbHBIH TesredoH? OCHOBHOE ero Ha3HaUYeHUe COCTOUT B IpUeMe U
nepenade uHopmanuu. I'e ke 3nech xpaHeHue u obpaborka? Ha puc. 2.2
CcXeMaTHUYeCKH II0Ka3aH IIPOIIeCC OCYIIeCTBJIEeHUS epeadu u npuema SMS-co-
00II1eHU s IOCPECTBOM COTOBOM CBS3H.

HaGop rekcra TTomen curma.
HeM CHI'HAJIA)
Ha KJIaBHaType p CoxpaHneHnue
IIpeo6pasoBanue anmnapaTom
C OTPpaXXeHHeM B ITaMATH
B paguocursan \Ilepemaua mo kanasaMm| agpecara.
Ha oxpane on oi COTOBOI CBA3M IT [IPHHHEMAIO-
Tenedona u peneeHHO’ O epeBosi BO. mero
coxpanenme |18CTOTHI BHYTPEeHHUH anmapara
B €ro naMsaTH
N\
ITepedaua
PaZgMOCUTHA
Xpanenue KoaupoBanue — JexoxupoBanue — Xpanenue
HCXOJHOr0 ob6paGomia o6pabomia IOJIyYEHHOI'0
TEeKCTa TeKCTa pajuocursasia l TEeKCTa

Puc. 2.2. UHpopMaIHOHHEIE IPOIIECCHI COTOBOM CBA3H

W3 31011 cXeMbI BUAHO, UYTO B Ipoliecce paboTsl CHCTEMEBI COTOBOM CBA3HU IIPO-
HCXOAUT XpaHeHHe, nepeaada u o6paboTka nHGopMau. AHAJIOTUYHO MOYKHO
onucaTrh paboTy APYrux BBINIEHA3BaHHBIX TEXHHUYECKHUX CHCTEM, B KOTOPBIX
HMEIOT MECTO 8Cce mpu 6uda UHGOPMAUUOHHBLX NPOUECCO8.

CucTteMbl ynpaBneHus

N3 6azoBoro xkypca mHpOpMaTHKM BaM H3BECTHO, YTO
H3y4YeHHEeM IIPOIIeCCOB YIIPABJIEeHUs 3aHUMAETCs HayKa KU-
6epHeTuka. Hauano kubepHETHKeE IIOJIOKHNJ aMEPUKAHCKH I
yuensiii Hop6ept Bunep cBoeii kuuroit « Kubepueruka, uiu
YiupasjeHue U CBA3b B JKUBOTHOM U MalllHE», BBILIEAIIEH
B 1948 roay.

HopGepT Buxep
(1894-1964), CLLA

ITox ynpaBjieHMeM MOHMMAETCs IIJIAHOMEPHOEe BO3JAecTBHe Ha HEKOTO-

PBIil 06BEKT C 1eJIbI0 JOCTHYKEHUA ONpeeJIEHHOIO pe3yJabTaTa.
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C Touku 3peHNsa KN6GEPHETUKY, IPOIIECC YIIPaBJIIEHU PACCMATPUBAETCA KaK
GYyHKIMOHUPOBaHNE CHCTEMBI YNPaBJIEHHUS. JTa CHCTEMAa COCTOUT M3 ABYX
MOACHUCTEM: 00'beKTa yIpaBJIEHUS U yIIpaBJjaomeii cucremsl. Kubepuetruuec-
Kas MOJieJIb YIIpaBJIEHU IIpUBeJleHa Ha puc. 2.3.

IIpsimasa cBa3b
VYnpasasaomas > O0bexT
cucremMa yHIpaBiIeHUs

O6paTHasA CBA3b

Puc. 2.3. KuGepHeTuyeckas MOZAeJIb Ipollecca yIIpaBJIeHUs

Yupasisiomieil cucTeMoii MOKeT OBIThH UeJoBeK (11ogep, AUPUKED OPKECT-
pa, yUuTeJlb, JUPEKTODP), KOJJIEKTHUB (IPaBUTEJbCTBO, IIaPJaMEHT), a MOXKET
OBITH U TEXHUYECKOE YCTPOMCTBO (ABTOMaTHUYECKHU PETYIATOP, KOMIILIOTED).
O65eKTOM YIIpaBJIEHUA MOXKET ObITh TEXHHYECKOe YCTPOMCTBO (ABTOMOOUIIB),
OJVH 4eJIOBeK (YUYeHUK, COJIAAT) UJIN KOJIJIEKTUB (OpKecTp, paGOTHUKU IIpeJ-
IPUATHUSA).

BsaumogeiicTBHe, cyliecTByIOIlee MEXKAY ABYMS 3THUMH MOACHCTEMAMU B
Ipolecce yIpaBJjieHuA, KuUOepHeTHKa pacCMaTpUBaeT KaK UHGPOPMAYUOHHYIO
c6:a3b. Ilo 1uHUYK NpsAMOii CBA3H mepefalOTCA KOMaHALI YIIPABJIE€HUA OT YIIPaB-
JIAIOIEN CUCTEMBI K 00beKTy yupaBiieHuA. ITo JuHuM o6paTHOM CBA3H — UH-
dopmanusa 0 COCTOTHUU O0'beKTa yIIpaBJIeHUs, O €r0 peaKIuK Ha yIpaBJIAio-
11ee BO3JEUCTBHE, & TAKKe O COCTOSHHUH OKPYIKaIoIlleil cpefbl, KOTOpas ToXe
MOJKET BJIMATH Ha IIpolecce yupasieHua. Cxema Ha puc. 2.3 OKas3kIBaeTCs YHU-
BepCaJIbHOU JJIs1 BCEX THUIIOB CHMCTEM, KaK MCKYCCTBEHHBIX, TaK U €CTECTBEH-
HBIX, I'lle IPOUCXOAUT yIIpaBJIeHUE.

Bce KOMIIOHEHTEI cCHICTEMBI YIIPABJI€HUS UMEIOTCA B OpraHN3Max »KHUBOTHO-
ro u yeyioBeka. Mo3r — ynpasJiisdolias CUCTeMa, OPraHbl ABHM)KEeHUS — O0'bEeK-

THI YIIPaBJIEHUs, HEPBHAA CUCTEMAa — KaHaJbl HHGOPMAIIMOHHON CBA3HU.

B cucremax ynpaBiieHU s OCYIIleCTBAAETCA lepefaua HHPOpMaIuy, a TaKKe
ee xpaHeHHe ¥ o6paboTka. XpaHUTH 1 06pabaTeIBaTh HH(GPOPMAIUIO IIPUXOLUT-
csd KaK yIpaBiALIell cucTeMe, TaK M 00'beKTaM yIIpaBjieHUs (YyIeHHUK, COJI-
JaT, TPYAOBOH KOJIJIEKTUB TOXKE XPaHAT U o6pabaThiBaloT HHGOpPMAanuIo, I10-
CTYHAaIOIYyI0 K HUM B IIPOIlecce YIIPaBJI€HUA).

IIponecc ynpaBiieHUsI IPOMCXOLUT NO npozpamme, 3ajI03K€HHON B IaMATH
yupasiaamwoieii cucreMbl. Eciiu ynpasasaoinasa cucTeMa clIocoo0Ha K cOOCTBEH-
HOMY IIPOrpaMMMPOBaHHUIO, TO €€ MOXKHO Ha3BaTh CaMOyIIpaBJIsfAeMoOM cucTe-
MOM. JJIEMEHThl CaMOYIPAaBJIEHUS IIPHUCYINM NPEACTABUTEJNAM >KHUBOTHOIO
mupa. B HauboJsblieii cTerneHn CioCOOHOCTBIO K CaMOYIIpaBJeHHIO obazaeT
YeJIOBEK.
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Cucrema OCHOBHbIX NOHATUNA

HudopmManuonHsie Npoueccsi B CHCTEMaX

EcTecTBeHHBIE CHCTEMBI I/ICKYCCTBGHHHG CHCTEMBI

HesxuBoii npupoasl JKuBoii npupoas! TexHuuyeckue OO61iecTBeHHbIE

MaTrepuanbHbIe Xpanenue Ilepenaua O6paboTka
CBA3U uHpOpMaUU uHbopManuu uH(pOpMaLUU
YupasieHue —

MaTtepuanbHbie CBA3Y + HHGOPMaIUOHHbIE CBA3HU

IIpoueccs! ocyuecTBaeHHsI HHPOPMALMOHHBIX CBA3EH

CJIOKHBINA MHGOPMAUUOHHEBIHN IPOLECC, BKJIOYAIOIINHA B cebs
XpaHeHUe, nepexaqyy u o6paborky nHbopmanuu

1.

2.

3.
4.

5.

©

10.

Bon POCbLI U 3agaHuA

Kakune cucTeMbl Ha3bIBAIOTCS €CTECTBEHHBIMM CHCTEMaMM, UCKYCCTBEHHBIMU CHC-
Temamu? IIpuBesuTe IPpUMEDPHI T€X U APYTHX.

IIpuBeauTe mpuMepsl MaTepPUAJbHLIX M MHGOPMAIMOHHLIX CBA3€iH B eCTeCTBEH-
HBIX CUCTEMaX.

Yo Takoe 001 eCTBeHHbIE CUCTEMBbI?

ITIpuBenuTe NpUMepLI MATEPHAJIBHEIX U HHPOPMAIMOHHLIX CBA3€il B 00IeCTBEH-
HBIX CHCTEMAX.

Hccaenyitte Koy, B KOTOPOH BBl YYUTECH, KAK CUCTEMY:

¢ Kakoro Tumna ata cucteMa: eCTeCTBEHHAA UJIA UCKYCCTBEHHasA?

e Brizenure BxoAsIue B Hee IIOACUCTEMBI.

e BrigennTte maTepuaabHble U HHGOPMAIIUOHHEIE CBSA3H.

o Kakue, c Bamleif Touku 3peHUsI, U3BMEHEHHA B CTPYKType IIKOJILI CJIeAyeT cae-
JIaTh, YTOGHI OHA JIYYIIIUM 06Pa30M BBIIIOJIHAJIA CBOE Ha3HaYeHue?

Yro Takoe cucrema ynpasiaeHua? I3 KaKMX KOMIIOHEHTOB oHa coctouT? Kakue

TUIIBI CBA3HU JEUCTBYIOT B 3TOM cucreme?

Yro Takoe camoynpaBiaAeMas cucrema? IIpuBeaure npuMepshl.

PaccmoTpuTe e3ny Ha aBTOMOOMJIe KaK CUCTEMY YIIpDaBJIEHUA. Buiieaure BCe KH-

6epHeTHUYECKHE KOMIIOHEHTHI B 3TOM CHCTEMeE.

MoskeT JIM CyIIecTBOBATh CHCTEMA yIIpaBJIeHus 0e3 JuHNM oopaTHOM cBaA3u? K ka-

KHM IIOCJIeACTBUAM 3TO MOKeT npuBecTu? (PaccMoTpUTe Ha IpuMepe yIIpaBJIeHU s

aBTOMOGOHIIEM.)

PaccMOTpHUTE LIKOJBHEIA YPOK KaK CHCTEMY ynpaBjieHus. Onuinnre Bce KubepHe-

TUYECKHe KOMIIOHEHTHI 3TO# cucteMbl. O6paTiuTe BHUMaHUE HA MHOXXECTBEHHOCTD

Pa3JIMYHBIX MEXaHU3MOB IIPSAMOX U 0OpaTHOM CBA3M.
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XpaHeHue
§7 nHcpopmaumm

H3 6a30BOro Kypca BaM H3BECTHO:
Yesr0BeK XpaHUT NH(GPOPMAIINIO B COGCTBEHHOM IaMATH, a TAK Ke B BUZe 3a-
nucei Ha Pa3JIMYHLIX BHEIIHUX (IO OTHOLIEHHIO K YEeJIOBEKY) HOCHUTEeJIAX
Ha KaMHe, nanupyce, 6ymare, MariMTHLIX ¥ ONTHYECKHUX HOCUTEJIAX U IIp.
Brnarogapsa Takum sanucaM, nHPOpMAaIUA NepeAaeTca He TOJBKO B IIPO-
CTpaHCTBe (OT YeJIOBEeKAa K YeJIOBEKY), HO M BO BpEMEHHU — U3 IIOKOJIEHUA B
IOKOJICHHE.

Paccemorpum crtoco6r1 xpaneHua nHpopMaiiuu 60jiee mogpo6HO.

Nudopmanus MOKeT XPAHUTLCA B PA3JIMYHBIX BUAAX: B BUAE 3alIMCAHHBIX
TEKCTOB, PUCYHKOB, CXeM, YepTerkeii; ¢pororpadmuii, 3BByKo3anucein, KHHO- UJIHN
BHZeo3anucei. B kaxoM ciyyae IpUMEHSIOTCS CBOUM HOCUTEJIN.

Hocuresns — 310 MaTepuaJbHadA cpefia, UCIIOJIb3yeMasi AJ1A 3alIUCH U Xpa-
HeHUdA HHpoOpManuu.

IIpakTHuyecKu HOcUTeJIeM NHGPOPMAIIUK MOXKET OBbITh JII060 MaTepHaJIbHbIA
o0sekT. IHGOpMaNIo MOYXKHO COXPaHATHL Ha KaMHe, JepeBe, CTeKJe, TKaHHU,
TeckKe, TeJie YeJIOBeKa U T. J. 37leCh Mbl HE CTAaHEM OOCYsKAaTh pPa3JINYHble UCTO-
pH4YecKHe M 9K30THYECKHe BapHaHThl HocuTeyaeii. OrpaHUYNMCsS COBPEMEHHBI-
MU CPeACTBaMU XpaHEeHUA HHGPOPMAIH, TMEIOIIMHI MacCOBOe IIPUMEHEeHHe.

Ucnonb3oBaHne GymaxHbIX HOCUTeNnen nHdopmaumm

Hocurenem, umeromum Haubojsee mMaccoBoe ymnoTpebjeHHe, DO CHUX IIOD
ocraerca 6ymara. M3o6perennas Bo II Beke H. 3. B Kurae, 6ymara ciay»Xur Jiio-
IaMm yoke 19 croseTuii.

s comocTaBiieHNsT 06beMOB MHGOPMAIIMK HAa Pa3HBIX HOCHUTEJSAX OyaeM
II0JIb30BATHCA €AUHUIIEl — GaiiTOM, CUUTAsA, YTO OAUH 3HAK TEKCTA «BECHT»
1 6aiit. HerpyaHo noacuuTaTs HHQOPMAIIUOHHBIN 00'beM KHHUI'H, COAep Kalet
300 cTpanu1 c pa3dMepoM TEeKCTa Ha cTpaHulle npumepHo 2000 cumBosoB. TekeT
TaKoil KHUTH nMeeT 00'beM nmpumepHo 600 000 GaitTos, uau 586 K6. Cpeguas
IIKOJIbHAsA 6ubanoTeKa, GoHA KOTOpoii cocTaBasioT 5000 TomoB, uMeeT HHGOP-
MAaIlMOHHEII 00beM npubausureasruo 2861 M6 = 2,8 I'6.

Yro kKacaeTcA HOJIFOBEYHOCTH XPaHEHUS [OKY-
MEHTOB, KHUTI' U Npodeii OyMayKHOM NPOAYKIUUA, TO
OHA OYEeHb CUJILHO 3aBHCHUT OT KayecTBa 6ymaru, Kpa-
CHUTeJIeil, HCIIOJb3yEMBIX IIPH 3allMCH TEeKCTa, YCJO-
BUI xpaHeHuA. HTEpecHO, UTO 0 cepeauHbl XIX
BeKa (C 3TOro BpeMeHH [JIA IPOU3BOACTBa OyMaru Ha-
4aJi¥ UCII0JIb30BaTh JPeBeCHHY) Oymara zeJjajach N3
XJIOTIKA U TEKCTHJIBHBIX OTXOJ0B — TPANbA. YepHH-
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JJaMHU CJIY"KHJIM HaTypaJibHBIe KpacuTejan. KaueCTBO PYKOIUCHBIX JOKYMEH-
TOB TOI'O Bp€MEHH OBIJIO JOBOJBHO BEICOKMM, H OHM MOTJIM XPAHUTHCA ThHICAYU
Jget. C mepexooM Ha peBeCHYI0 OCHOBY, C PACIIPOCTPAHEHNEM MAIINHOIINCH U
CPeACTB KONIMPOBAaHUSA, C HA4YaJIOM HCIOJb30BAaHUA CHHTETUUYECKHX Kpacure-
JIeil CDOK XPaHEHUs IMeYaTHBIX JOKYMEHTOB CHu3uJcsa 1o 200— 300 JIeT.

Ha mepBrIx KoMmbloTepax OyMa)KHBIE HOCHUTEJH HC-
TI0JIb30BAJIMCH IJIS1 UG POBOTO IIPEACTABJIEHUA BBOTUMbBIX
HOaHHBIX. ITO ObLIU NIePHOKaAPTHI: KAPTOHHBIE KAPTOYKH C
OTBEPCTUAMH, XPaHsAIINe ABOUYHBINA KOJ BBOAWMOI HH-
dopmanuu. Ha HekoTOpbix THIax IBM ais Tex »xe nesei
IIpUMeHANIach nepdopupoBaHHAsI OyMarKHas JIEHTA.

Ucnonb3oBaHne MarHUTHbIX HocuTenen MHdopmauum

B XIX Beke 6pL71a n300peTeHa MarHMTHaA 3anuch. IlepBOHaYaJIbHO OHA MC-
IIOJIb30BaJIaCh TOJIBKO IJIA COXpaHeHus 3ByKa. CaMbIM NIepBBIM HOCHTEJIEM
MarHUTHO#H 3anucy ObljIa CTaJbHAs IIPOBOJIOKA AuaMeTpoM no 1 mMm. B Hauase
XX cToseTus NS 3TUX LeJIeil UCIIOJIL30BaJIACh TAKIKe CTaJIbHAsA KaTaHad JIeH-
Ta. Torga sxe (B8 1906 r.) 6611 BbIZIaH 1 IIePBLIM IATEeHT Ha MATHUTHEBIHM AucK. Ka-
YeCTBEHHbIE XapaKTePUCTUKU BCE€X 3THUX HOCHUTeJell OblIM BecbMa HUBKMMU.
HocTaTouHO CKa3aTh, YTO AJIS MPOU3BOACTBA 14-4acoBOM MarHuUTHOI 3alKUCcH
YCTHBIX AOKJIafoB Ha MexxayHapoaHoM Kourpecce B Konernrarese B 1908 r. no-
TpeboBayiocs 2500 kM, nu 0Kos10 100 Kr IpoBOJIOKH.

B 20-x rogax XX Beka nosBjseTcs MarHUTHas JICHTa CHa4yaJa Ha GyMark-
HOM, a mo3gHee — Ha CHHTETHYECKOI (JIaBCAaHOBOI) OCHOBE, Ha IIOBEPXHOCTH
KOTOPO¥ HAHOCUTCA TOHKUH 0¥ (heppOMarHUTHOTrO MOPoIIKa. Bo BTopoii no-
JoBrHe XX BeKa Ha MAarHUTHYIO JIEHTY Hay4YHJINCH 3alIUChIBATh N300pakeHue,
TIOABJISIOTCS BUAEOKaMephl, BUAEOMariuTopoHbI.

Ha 9BM niepBoro u BTOpPOro IMOKOJIEHHH MATHHUTHAs JIEHTAa HCIOJIb30Bajach
KaK eIUHCTBEHHBIN BHUJ CMEHHOI'O HOCHUTEJIA JJIsI YCTPOHCTB BHELIHEH NMaMATH.
JIro6ast KOMIIbIOTepPHAS HH(pOPMAIMs Ha JIOOOM HOCHUTEJIE XPAHUTCSA B IBOUYHOM
(mudposom) Buge. IToaToMy HEe3aBHCHUMO OT BUAA MHGOPMAIIUM: TEKCT 9TO, UIHA
usobpakeHme, UM 3ByK — ee 00'beM MOKHO M3MepHUTh B Gurax u Oaiitax. Ha
OHY KATYLIKY C MAarHUTHOM JIEHTO#H, MCIIOJIb30BaBIIEHCA B JIEHTOIPOTAKHBIX
ycTpoicTBax nepBbix OBM, nomernianocs npubausureasao 500 K6 nadopmaiuu.

C mavasia 1960-x rogor B ymnorpebjeHre BXOAAT KOMIbIOTEPHbIE MATrHUT-
HbIe JUCKH: aJIIOMUHUEBbIe NN NJIacCTMac-
COBBI€ JUCKH, IOKPBITHIE TOHKMM MArHuT-
HBIM IIOPOIIKOBBIM CJIOEM TOJIIIIUHOM B He-
CKOJIBKO MHUKPOH. MH(bopManua Ha UCKE
pacroJjiaraeTcs 10 KpyroBbIM KOHII€HTPHU-
YeCKHUM JOpPOXKKaM. MarHuTHble JIHUCKH
OBIBAOT YKECTKUMHU U THOKUMHU, CMEHHBIMH
¥ BCTPOEHHBIMM B JHUCKOBOJ KOMIIBIOTEDA.
ITocnenHue TPpagUIIMOHHO HA3LIBAIOT BUH-
YeCTEPCKUMH JUCKAMH.

BuHYecTep KOMIIbIOTEPA — JTO MAKET MAarHUTHBIX JUCKOB, HAETHIX Ha 006-
myio ocbk. HbopManuoHHas eMKOCTh COBPEMEHHBIX BUHUECTEPCKUX AUCKOB
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usMepserca B rurabairax (zecatku u corHu I'6). Haubosree pacnpocTpaHeH-
HBIHA TUII THOKOrOo AMCKa nuameTpoM 3,5 AwoiiMa BMemiaeT okoJso 1,4 M6 naH-
HbIX. 'n6KUe JuCKU B HacToAlee BpeMsA BEIXOAAT U3 YIIOTPEOJIeHUA.

B 6aHKOBCKOI1 cucTeMe 00JIBIIIOE PACIPOCTPAHEHUE IOJYYUJIN IJIACTUKO-
Bble KapThl. Ha HUX TOXKe UCIIOJIb3yeTCs MAarHUTHEIM IIPUHITUIL 3aITUCH HHGOD-
MAaIlii, ¢ KOTOpPO# paGoTaroT 6aHKOMATEI, KACCOBbIE allllapaThl, CBI3aHHEIE C
UHGPOPMAITMOHHOM OAHKOBCKOM CUCTEMOI.

Ucnonb3oBaHue onTU4ECKUX AUCKOB U (hna-namATH

IIpuMeHeHHE ONITHYECKOrO, MJIN JIa3epHOro, ciocoba sanucu nHbopManuu
HayuHaeTcdA B 1980-x rogax. Ero nmosasjieHNe CBA3aHO ¢ U306peTeHHEM KBAHTO-
BOTO reHepaTopa — Jiadepa, UCTOYHHUKA OUYEHb TOHKOro (TOJIIIMHA IOPSAAKA
MUKPOHA) JIy4ya BBICOKOM 3Hepruu. JIyuy crioco6eH BhIXKUraTh Ha IOBEPXHOCTH
IJIaBKOTO MaTepHaJja ABOMYHLIN KOJA JaHHBIX C OYeHb BHICOKOM IIJIOTHOCTBHIO.
CuuThIBaHHE IPOMCXOAUT B PE3yJIbTaTe OTPAXKEHU OT TaKOi « 1epdopHUpoBaH-
HOI1» IIOBEPXHOCTH JIa3ePHOTI0 JIy4ya ¢ MeHbIIeli 9Hepruei («X0JOLHOT0» JIyda).
Banaromzapsi BBICOKOI IJIOTHOCTH 3alIMCHU, OIITHUYECKHE AUCKH HUMEIOT ropasno
6osbmINIT MHOOPMAIITMOHHEIA 00bEM, YeM OJHOAHUCKOBEIE MATHUTHBIE HOCUTE-
an. UHdopMaImoOHHaA eMKOCTh ONITHUYECKOro JUCKa cocTaBiasaeT oT 190 M6 o
700 M6. OnTHuecKHe JUCKH HAa3bIBAIOTCA KOMIIaKT-gucKkamu (CD).

Bo BTOpOIi1 mosroBuHe 1990-X rooB MOABUJINCH IIU(PPOBLIE YHHUBEPCAJIbHbBIE
Bugeonucku DVD (Digital Versatile Disk) ¢ 6os1b1110i1 eMKOCTBIO, HU3MepsAeMOii B
rurabaiitax (zo 17 I'6). YBenuueHne UX eMKOCTH IT0 cpaBHeHuIo ¢ CD-guckamu
CBSI3AHO C HCIIOJIb30OBAHMEM JIA3EPHOIO JIyYa MEHBIIEro JuaMeTpa, a TaKXKe
IBYXCJIONHOM M IBYCTOPOHHEH 3anmucu. BcmoMHUTE IpUMeED €O IIKOJIbHOM 610-
JuoTeKoii. Bech ee KHMKHBIN (hOHA MOKHO pa3dMecTUTh Ha ogHoM DVD.

B HacTrosaniee Bpemsa ontuueckue fucku (CD u DVD) aB-
m JAI0TCA HanboJiee Hale’KHBIMUA MaTepHaJIbHBIMU HOCUTEJIA-
—=) MU MHpOpPMAIUK, 3alIMCAHHONH IUPPOBBIM crocoboM. ITH
< ,, “ TUIbI HOCUTEJEel OLIBAIOT KAaK OQHOKPATHO 3aIIMChIBA€MBbI-
MU — IIPUTONHBIMH TOJbKO JJIA UTEHUS, TAK U Iepe3anuchl-

BaeMBIMU — IIPUTOAHBIMHU AJIA UYTEHUS U 3aIIUCH.

B nmnocnenHee BpeMA NOSBHUJIOCH MHOXKECTBO MOOMJIBHBIX ITH(MPOBBIX
ycTpoiicTB: nudposbie ¢hoTo- u Bugeoxameprl, MP3-nyeepbl, KapMaHHBIE KOM-
IBIOTEPHI, MOOUJIbHEIE TeJIe(OHEI, YCTPOMNCTBA AJIA YTEHUS 3JIEKTPOHHBIX KHUT,
GPS-uaBuratops! u ip. Bce aTu yeTpoiicTBa HyKAAIOTCA B IEPEHOCHBIX HOCHUTE-
asax nHbopMauu. Ho mocKoIbKY Bce MOGMIBHEIE YCTPOMCTBA JOBOJIBHO MUHU-
aTIOpHBIE, TO U K HOCUTENAM MHGOpMaAIUU AJA HUX IPEeAbABIAIOTCSA 0coOble
Tpe6oBanuA. OHM AOJXKHEI OBITh KOMIIAKTHEIMH, 00J1a1aTh HUBKHUM 3HEPIroIo-
TpebseHreM npu paboTre, OLITH HEProHEe3aBUCUMBIMH IIPH XPaHEHUH, UMETh
60JIBIITYI0 EMKOCTh, BHICOKHE CKOPOCTH 3aIlMCH U YTEHUS, JOJITHI CPOK CIYKOBI.
Bcem aTHM Tpe6OBaHUAM YAOBJIETBOPAIOT (hiiam-KapTel namaTu. Uudopmanu-
OHHBI# 00'beM (HIISIII-KAaPTHI MOXKET COCTABJIATh HECKOJIbKO rurabaiTos.

B xauecTBe BHEIITHEr0 HOCUTEJIA JJIS KOMIILIOTEpPA IIIH-

POKOe DpaCIPOCTpPaHEHHEe IOJYYWUJIM TaK Ha3bkiBaeMble
Gusm-OpesioKkH (MX Ha3LIBAIOT B IIPOCTOPEYHH «(DJI3III-
KH»), BBITYCK KOTOPBIX HayajscAa B 2001 roay. Boabinoit e
06beM MHpOpPMAIIUKY, KOMIIAKTHOCTH, BBICOKASA CKOPOCTh
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YTEeHUs /3allMCH, YAOGCTBO B MCIOJB30BAHNM — OCHOBHBIE JJOCTOMHCTBA 3THUX
ycTporicTB. Pursi-6pesok noaxaodaercss K USB-mopTy KoMnbioTepa U IIO3BO-
Js1eT CKaYUBaTh JaHHEIE CO CKOPOCTBIO 0K0JI0 10 M6 B cekyHAY.

B nociegaue rogbl akTHBHO BeAyTCA PaboTHI IO CO3aHUIO elrfe 6ojiee KOM-
NaKTHBIX HOCUTe e NH(POPMAIUU C HCIIOJIL30BaHMEM TaK Ha3bIBa€MBIX HAHO-
TEXHOJIOTH#, paboTaloIINX HA yPOBHE aTOMOB X MOJIEKYJI BelrjecTBa. B pe3yJb-
TaTe OAUH KOMIIAKT-AUCK, U3TOTOBJIEHHLII 110 HAHOTEXHOJIOTHH, CMOXKET 3aMe-
HUTH THICAYM JIa3epHBIX JOHUCKOB. Ilo IIpeamosioKeHUusiM SKCIEPTOB
npuban3nTeabrHO yepes 20 J1eT IIOTHOCTE XpaHeHU A HHGOpMAaIi BO3PACTET L0
TaKoO# CTeIleHH, YTO Ha HocUTee 00'beMOM IIPUMEPHO C KyOUYeCKUil CAHTUMETD
MOXKHO OyZieT 3anucaTh KaXKAyI0 CEKYHAY YeJIOBEUEeCKOMH YKU3HU.

Cucrema OCHOBHbIX NOHATUA

Xpansenue nHpoOpMaMH

Hocurean uadopmanun

Henudposrie ITndpoBbie (KOMNBIOTEPHBIE)
Hcropuyeckue: MarauTtHbIe OnTuueckue DJ1311-HOCUTEIH
KaMeHb,
KepeBo Jleatet | Oucku | Kaprht CD DVD Djra11- Do11-
b
nanupyc, KapThbl OpeJsoxku
[epramesT, ®aKTOpHI KaUeCTBa HOCHTeJIei
IIeJK H Ap.
BmecTumocTs — Hage)xHOCTh XpaHEHUSA —
IJIOTHOCTh XPaHEeHMA AaH- | MaKCHMMAaJIbHOEe BPEMA COXPaHHOCTH JaH-
CoBpeMeHHEIE: HBIX, 00'b€M JaHHBIX HBIX, 3aBHCHUMOCTD OT YCJIOBHHA XpaHEHUA
6ymara N
Haun6osbimeii BMECTHMOCTBIO M HAJAEXKHOCTHIO Ha CerofHs 061agaioT
ontuyeckue Hocuteau CD u DVD
IlepcrieKTHBHBIE BUABI HOCHTEJICH:
HOCHTeJH Ha 6a3e HAaHOTEXHOJIOTHH

Bonpocbl u 3apaHus

1. Kakas, ¢ Bameil TOUKHM 3peHHUsA, cOXpaHsaeMaa HHPopMauus uMeeT HaubGosbIiree
3Ha4YeHUe JJIA BCEro YeJIOBeUeCTBa, AJIs OTAeJIbHOTO YeJoBeKa?

2. HazoBHuTe N3BeCTHEIE BAM KPYIIHEIE XPAHUJININA HHPODPMAIlHH.

3. Mo’KHO JIM YeJIOBeKa Ha3BaTh HOCHTEJIeM MHPopMaIuu?

4. Tne 1 xorpa mosiBujack 6ymara?

5. Korga 6p1y1a n3o6peTeHa MarHUTHAsA 3anuch? KakMMH MarHUTHBEIMUA HOCHUTEJISIMHA
BBI IOJIL3YETECh UJIH I10Jb30BATINCH?

6. Kakoe TexHMYecKoe M306peTeHNEe MO3BOJIMJIO CO34aTh ONTHYECKHNEe HOCUTEIHN HH-
dopmannn? HaszoBuUTe THIEI ONITHYECKUX HOCUTEJIEH.

7. HazoBuTe CpaBHHUTeJbHEIE IIPEHMYINECTBA U HEAOCTATKHA MarHHUTHBIX M OITHYe-
CKHX HOCHUTeJIeH.
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8. Yo 03HaUaeT CBOMCTBO HOCHTENA «TOJIBKO AJISI YTEHUS» ?
9. KakuMu ycTpoOHCTBaMM, B KOTOPBIX MCIOJB3YIOTCA (DISUI-KapThI, BEI IOJb3ye-
Tech? Kakoil y HUX HHMDOpMaIMOHHBIH 06beM?
10. Kaxue mepcreKTHBHI, C TOYKHU 3PEHUS XPaHeHUsI WHGOPMAIIUH, OTKPHIBAIOT HAHO-
TeXHOJIOTHH?

MNMepepaua
§8 nHcdopmaumun

H3 6a30Boro Kxypca BamM H3BeCTHO:
e Pacnpocrpanenune nHpopManuu IPOUCXOAUT B IIpoHecce ee Iepesadn.
e IIpouecc nepexayn HHGPOPMAIIUH IPOTEKAET OT HCTOYHHUKA K IPHEMHHUKY
o uHGOPMAIMOHHLIM KaHAJIaM CBA3H.

B srom nmaparpade 6osiee mogpo6Ho 6yAYT paCCMOTPEHBI TEXHUYECKHEe CHC-
TeMBbI lepesadyu uHpopManuu.

B § 2 y»xe roBopuIoCh 0 TOM, UTO [IEPBOM B UCTOPHM TEXHUYECKOM CHCTEMOM
nepesauu uHpopmamuu ctaa Teaerpad. B 1876 romy amMmepukKaHell
Anexcauap Benn uzobpen tenedon. Ha ocHOBaHMM OTKPBHITUA HEMEIIKUM (u-
3ukoM I'eapuxom I'epuem samekTpomarauTHbiX BouaH (1886 rog), A. C. ITonos
B Poccun B 1895 roay u moutu ogHoBpemenHo ¢ HUM B 1896 roay I Mapkonu
B Urasuu nszobpenu paguo. Tenesugenne u UHTepHeT moasuinch B XX Beke.

Moaenb nepeaauun nudopmauyuu K. LLleHHOHa

Bce nmepeuncienHble crioco6bl MHGOPMAIIMOHHOM CBA3U
OCHOBaHBI Ha IlepeAaye Ha pacCTOAHUE GU3NUECKOro (dIeK-
TPUYECKOTC HUJIH 3JI€KTPOMArHUTHOI0) CUTHAJIA U ITOAYNHSA-
I0TCSI HEKOTOPHIM O0IIMM 3aKoHaM. McciieoBaHUEM 3THX
3aKOHOB 3aHMMAETCA TEOPHA CBA3HM, BO3HHKIIaA B 1920-x
rogax. MaremaTHuyecKHii anmnapaT TeOpUH CBA3U — MaTeMa-
TUYECKYIO TeOPHUIO CBA3HM, padpaboTays aMepUKaHCKUI yue-
Heiii Kaox IlTeHHOH.

Kinonom IllenHOHOM OBLyIa IIPEAIOKEHA MOIEJIBb IIPOIiecca
mepefayy WHGOPMAIIMH II0 TEXHUYECKUM KaHAJaM CBS3H, Ka%ﬂgfz%'&')“g'mf\“
IpeAcTaBJieHHAA CXeMOi Ha puc. 2.4. '

PaboTy Takoii cXxeMbI MOKHO IIOAACHUTH Ha 3HAKOMOM BCEM IIpOIlecce pasro-
Bopa 110 Tesieony. McTouHNKOM HHGOPMALMH ABJISETCA TOBOPAIINI YeJIOBEK.
KomupymoimuM ycTpoiicTBOM — MHKPOGOH TesedoHHON TPYOKH, C IIOMOIIBIO
KOTOPOI'0 3BYKOBBI€ BOJIHBI (PeUb) IPeobpas3yoTCA B 3JIEKTPUUECKE CUTHAJIBI.
Kanasom cBasu cay»kuT tesiedoHHaA ceTh (IIPOBOLA, KOMMYTATOPHI TejiedOoH-
HBIX Y3JIOB, Yepe3 KOTOPhIE IIPOXOAUT CUTHAJ). [leKOAUPYIOIINM YCTPOHNCTBOM
ABJIsgeTcsa TejiehoHHasaA TpyOka (HAyIIHUK) CHAYIIAIOINEro YeJIOBeKa — MPUeM-
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IIym

Hcrounuk Konupyromee L Kanan Iexonupyioiiee IIpueMHUK
uadopManuu YCTPOHCTBO CBA3H YCTPOMCTBO uHGOpManUH

4

3auura
OT mymMma

Puc. 2.4. Mogenns nepefayu nHGOPMAaUY 10 TEXHUUYECKUM KaHAaIaM CBSI3H

HUKa nHpopManun. 3aech IPUMIEAITH 3JIeKTPUUYECKHl CUI'HAJI IIpeBpalllaeT-
Co B 3BYK.

B § 2 y»xe roBopuoCch 0 KOZUPOBAHUHY HA IPpUMepe Ilepefayr HHPOpMAL[TK
Yyepes MUCbMeHHBIHA NoKyMeHT. KogupoBanue TaM 6bIJIO onpesesieHO KaK Ipo-
Iecc IpeacTaBJIeHUsT UHQOPMAIIUH B BUJE, YAOOHOM JJIA ee XpaHEeHUSA U /HUITH
mepenauyu.

IIpuMeHNTENBHO K Ipolieccy mepesauyn HHGOPMAIHH 10 TeXHUYECKOMH cHc-
TeMe CBA3U nod Koduposaruem noHumaemcs ai06oe npeobpasoearue uHpop-
mayuu, udyuieil om ucmovHukra, 8 popmy, npuzodnyio 0as ee nepedaiu no ra-
Haay cea3u.

B § 6 Ha puc. 2.2 npeacrasieHa cxemMa nepegauyu HHQOPMALUH IO COTOBOH
cBsasu B popme SMS-coobmmenusa. Tam KoqupoBaHue U JeKOZUPOBaHUE 3aKJIIO-
YaloTCs B IPeo0pa3oBaHUU IMCHMEHHOrO TEKCTA B [IOCJIEeA0BATEILHOCTH 3JIEK-
TPOMAarHUTHBIX CUTHAJIOB X 06paTHOM IpeoGpa3oBaHUHU.

CoBpeMeHHbIE KOMIIBIOTEPHLIE CUCTEMEI IIepeladyd HHPOpMAIlUM — KOM-
NBIOTEPHEIE CETH, paboTaloT Mo TOMY 2Ke nNpUHIUINY. ECTh mpoiecc KogupoBa-
HUs, IpeoOpas3yoNnil ABOMUYHLIA KOMIBIOTEPHBIN KO B GU3NUYECKHUA CUTHAT
TOr'0 THIIAa, KOTOPHIA IepefaeTcs [0 KAHAJY CBA3H. [leKoAupoBaHHUe 3aKJII0Ya-
eTcs B 00paTHOM IIpeocOpa3oBaHUM IIepefaBaeMOro CUrHAjIa B KOMIbIOTEPHBIH
Kox. HanpuMmep, IpH MCIOJb30BAHUH TeJIEe(POHHLIX JUHHN B KOMIbIOTEPHBIX
ceTax GYHKIMHN KOAUPOBaHU A/ AeKOAUPOBAHUA BEIMOJIHAET IPUOOP, KOTOPHIH
Ha3bIBAETCA MOOEeMOM.

npOl'lyCKHail CMocobHOCTL KaHana n CKOpPOCTL nepenavun nHcdopmMauumn

PaspaboTunkaM TeXHHYECKHX CHUCTEM Nepefadyu nHGOpMaL K IPUXOTUTCA
pemaTh JBe B3aNMOCBA3aHHBIE 3aJaUyd: KaK 00eCcIeYyuTh HambGOJIBIITYIO CKO-
pocTh nepeaayun vHGOPMAUU U KAK YMEHBIITUTD ITIOTEPH NHIDOPMAaL N IIPH IIe-
penaue. K. IlleHHOH GBI IEPBLIM YY€HBIM, B3IBILIMMCA 34 PeIlIeHUe 9THX 3a7a4
M CO3AaBIINM HOBYIO JJIA TOI'O BpeMeHH HayKy — Teopuio uHdbopManuu.

IITennoH onipeaen cnocob K3MEePEeHU s KOJIUYeCTBa HHbOopMaIuy, nepejia-
BaeMoii ITo KaHajaM CBsA3U. VIM ObLjIO BBeIeHO MOHATHE NPONYCKHOI cnoco6-
HOCTH KAHAJA KAK MAKCUMAALHO 803MONCHOIL CKOpOcmMuU nepedaiu ungopma-
yuu. 9ta CKOPOCTh U3MepseTCsa B OUTaX B CEKYHAY (a Taxkyke KHJIo6UTax B ce-
KYHAY, MerabuTax B CEKYHAY).
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ITponyckHas cmocoOHOCTH KaHaJIa CBA3U 3aBHUCHT OT €ro TEXHUYEeCKOH pea-
ausanuu. Hanpumep, B KOMOBIOTEPHBIX CETSAX MCIOJBL3YVIOTCA CJIeAVIOIIHe
CpeliCcTBa CBA3HU:

o TtejiepOHHEBIE JIUHUH;

® 3JIeKTpHUUecKasa KabeJbHas CBA3b;
® OIITOBOJIOKOHHAA KabeJbHAA CBA3L;
® paguoOCBA3b.

IIponyckuas cmoco6GHOCTE TesieOHHBIX JUHUHM — AeCATKH U coTHU KO6uT/C;
HOPONYCKHASA CIIOCOOHOCTH ONTOBOJOKOHHBIX JHHUN U JIMHHUIH PaJHOCBI3YN U3-
MepsaeTcA AecsATKaMM U COTHAMHU MoOurt/c.

CkopocTs nepegauyu MHPOPMAaLMK CBA3aHA He TOJbKO C IPOIIYCKHOM CII0C00-
HOCTBIO KaHaJia cBA3HU. [IpeacraBeTe cebe, UTO TEKCT HA PYCCKOM A3LIKE, COEP-
skamtuii 1000 3HaKOB, IepefaeTcs ¢ HCIOJIb30BaHHEM JBOMYHOTO KOJUPOBAHUS .
B nepBoM ciryyae ucnoab3yeTrcsa TesierpadHasn 5-paspAaHas KOGUPoBKa. Bo BTo-
pOM cJjiyuyae — KOMIIbIOTepHAadA 8-paspagHas KoaupoBKa. Toraa ajuHa Koja co-
0011IeHUs B IepPBOM ciiyudae coctaBuT 5000 6uToB, Bo BTopoM caydae — 8000 6u-
ToB. IIpu nmepesaude mo oTHOMY U TOMY K€ KaHaJIy BTOpPOe cool0lienne OyeT nepe-
JaBaTbcA poJibine B 1,6 pasa (8000/5000). Orcroma, kKasaimoch Obl, ciaenyeT
BBIBOJI: JIMHY KOJZla COOOIIEHUA HYXKHO AeJIATh MUHUMAJILHO BO3MOXKHOM.

OpHaKo cyIliecTByeT Apyras npobjiemMa, KOTopas Ha puc. 2.4 oTMe4yeHa CJIO-
BOM «IIIyM».

LLym, 3awmTa ot wyma

TepMHHOM «LIyM» Ha3LIBAIOT Pa3HOT0O POJa IOMEXH, HCKaKaIoIllue mepega-
BaeMbIil CUTHAJI ¥ IIPUBOAAINNE K MoTepe nHpopmanuu. Takne momexu, mnpe-
JKIe BCEero, BO3HHKAIOT II0 TeXHHYECKHMM MNPHYHHAM, TAKMM KaK ILJIOXO0e
Ka4yeCcTBO JIMHUM CBA3U, HE3AIIUIIEHHOCTD APYT OT APYyra pa3IMYHbIX IIOTOKOB
uH(popManuu, nepegaBaeMbIX [I0 OAHUM U TeM ke KaHaiaam. MHoraa, 6ecenys
no TesqedOHY, MBI CJABIIIMM IIIYyM, TPECK, Melllalollye IIOHATh co0eceIHUKA,
WJIM Ha HAIll pa3roBOp HAKJIAABIBAETCs PAa3roBOP APYTHUX JIOAEH.

Hannuwne myma npuBoAUT K IIOoTepe mepefaBaemMoil nadopmanuu. B rakux
caydasx HeoOXoguMa 3aluTa oT mryma. [Js aToro B I€pBYIO ouepelb IIpUMe-
HAIOTCA TeXHUYECKHE CIIOCOOBI 3aIlUTLI KAHAJIOB CBA3H OT BO3AEHCTBUS IIIy-
moB. Takue cmoco6nl GBIBAIOT CAMBIMU Pa3HBIMH, HHOTAA IIDOCTHIMHU, HHOTAA
OUYeHb CJOXKHBIMHM. Hampumep: HCIOJb30BaHNE 3KPAaHMPOBAHHOro Kabess
BMECTO «T'0JIOTO» IIPOBOJA; IIPHMEHEHHe PasHoro pojaa GHUJIbLTPOB, OTAEIAIO-
IIUX IIOJIe3HBIN CUTHAJ OT IIIyMa U IIp.

IIlenHoH paspaboTaJ cienuajJIbHYIO TEOPHIO KOXUPOBAHHUA, JAIOIIYIO METO-
AbI 00pBOBI ¢ rymMoM. OHA M3 BaXHBIX HAEH 3TOH TEOPHUHU COCTOUT B TOM, UTO
nepegaBaeMblIi IO JUHUH CBA3U KO JOJIKEH OLITh U36blMOYHbLM. 3a CUET 3TO-
ro moTeps Kakoi-To 4acTH HHGPOpMAaIUy NIpHU Nepejade MOKeT ObITh KOMIIEH-
cupoBaHa. Hanpumep, eciu Ipy pasrosope Io TejedoHy Bac IIJIOXO CJBIIIHO,
TO, IOBTOPASA Ka’KJ0€ CJ0BO ABAKAbI, BB HMeeTe 00JIbIIIe IIIaHCOB Ha TO, YTO CO-
0eceZHUK IMOMMET Bac IPaBUJIbLHO.

H36bumounocme koda — 2mo MHOZOKpaAmMHoe noémoperue nepeéasaemvix
danHbLX.
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OnHaKo HeJIb3da AeJiaTh U30BLITOYHOCTD CJAUIIKOM OOJILIIION.

9TO IPHUBEJET K

3aZlepKKaM U YIOPOXKAHUIO CBA3H. Teopuss KOAUPOBaHUA KaK pas3 U [I03BOJISET
IOJIYYUTh TAKOM KOJZ, KOTOPBIH OyAeT ONTUMaJbHBIM: NU30BLITOUHOCTD IIepeaa-
BaeMoii HHpopMaLKu OyAeT MUHHMAJIbHO BO3MOYKHOI, a JOCTOBEPHOCTH IIPH-

HATON MH(MOPMaAIUK — MaKCHUMAJbHOM.

Bosbiioii BKJIaa B HAYyYHYIO TEOPHUIO CBA3U BHEC U3BECTHBIM
coBeTCKU yueHbIli Biagumup AnexcanapoBuuy KorenabHu-
KoB. B 1940-1950-x rogax uM mosy4yeHbl PyHIaMeHTAJIbHbIEe
Hay4HbIe pe3yJbTaThl MO IIpobjieMeé MMOMEeXOYyCTOWYHBOCTHU
cHUCTeM nepeiaqyyn HHGOPMAITHUHU.

B coBpemeHHBIX cucTeMax IUGPOBOI CBA3U AJsI GOPBLOBI ¢
noTepeii HHpOPMAIIMN IIPU IepeAayde YacTo IPUMEHSIeTCA CJIe-
Ayl npueM. Bee coollieHne paszbuBaeTcs Ha MOPIUH —

6oxu. 1A KasKkaoro 6JI0Ka 8bIYUCAALEMCA KOHMPONLbHAA CYM- Ansza‘l.%"é’ém

Mma (cymMMa OBOMUHBIX nudp), KoTopas IepefaeTcsi BMeCTe C KOTENLHUKOB

AaHHBIM OjiokoM. B MecTe mpreMa 3aHOBO BBIUHCJISIETCA KOH- (1908-2005),
Poccusa

TPOJIbHasA CyMMa IIPDUHATOI'O 6JI0Ka 1, €CJIX OHa He CoBIIamaeT C

IepBOHAYaJILHOM CYMMOI, Ilepefiaua faHHOro 6J10Ka rosTopsiercsa. Tak mpoucxo-
OUT A0 TEX IIOP, IIOKA HCXOAHAA U KOHEUHAA KOHTPOJIbHEIE CYMMBI HE COBIAAYT.

Cucrema OCHOBHbIX NMOHATUA

Ilepepaua uH(pOPMALUK B TEXHHYECKHX CUCTEMAaX CBA3HU
Mogeas K. lllennona
IIpornecc nmepegauyu mo KaHAJNY CBA3H
ITponenypa , ITpouenypa
KOJUPOBaHUA IIponyckuas BoapgeiicTBHe IIyMOB IeKOAMPOBaHUSA
cnoco6HOCTH KaHaJIa Ha KaHaJl CBA3H
3amuTa HHGOPMALMH OT IOTEPH NIPH BO3AEHCTBHH IIyMa
KogupoBaumue ITonHOE
C OIITUMAJIbHO- YacTuuyHas oTepAa BOCCTaHOBJIEHHE
U36BITOYHBIM n36BITOYHOM HHGOPMaL U IPK Ilepegade HCXOAHOT'O
KOAOM CcoO0IIeHu s

Bonpocsb! u 3adaHus

1. Insa gyero Hy»KHa IIpoleAypa KOAUPOBAaHUS nepeAaBaeMoit nHGopmauu?

2. Yro Takoe nekoaupoBanue? Kaxum noxeH 6uITH ero pesyabrar?

3. KakuM TeXHMYEeCKHUM CPEICTBOM CBA3H BHI Yallle BCEro IoJIb3yeTech? 3aMedyasu JIu
BBI IIDH 3TOM (haKThI MOTEPH MHGPOpManUu?

4. HazoBuTe ycTpoiCTBa KOAHUPOBAHMUS M AEKOAUPOBAHUS IIPH HCIIOJb30BAHUU
PagHUOCBA3HN.

5. YTo TaKoe IIyM [0 OTHOIIIEHUIO K CUCTEMAaM IepeAayy JaHHBIX?



46 Inasa 2. HEdopManHoHHEIEe IPOLECCHI B CHCTEMAaX

6. Kakue cymecTBYIOT c1oco0b 60ps6EI ¢ IryMoM?

7. IlponyckHasa cnoco6HOCTH KaHaua cBa3u 100 M6ur/c. Kanan He moaBepsKeH BO3-
JeicTBHIO IIyMa (HalpuMep, ONTOBOJIOKOHHasA JuHHA). Onpenesnnrte, 3a Kakoe
BpeMs II0 KaHaJy 6yaer mepegaH TeKCT, HHQOPMAIMOHHEINH 06beM KOTOPOTrO CO-
crasasier 100 K6.

8. IIponyckHasa crocob6HOCTL KaHaja cBsa3u 10 M6ut/c. Kanan mogBep:keH Boszeii-
CTBHIO IIIyMa, IIO3TOMY U36LITOYHOCTE KOJAa Iepegauu cocrasiusaeTr 20% . Onpenesnn-
Te, 3a CKOJIbKO BpEMEHH 110 KaHaJTy 6yieT repeiaH TeKCT, HHPOPMAIIHOHHbBIH 00'beM
kKoroporo cocrasiuser 100 K6.

O6paboTka

§9 nHdopmaumm
M anropmTMbl

H3 6a30BOro Kypca BaM H3BE€CTHO:

O6paboTka nH(pOpPMAIlUK, HADAAY C XPaHEHHEM U Iepefadeil, OTHOCUTCH K
OCHOBHBIM BHIAM MHGOPMAIMOHHBIX IIPOIECCOB.

BapuaHTtbl 06paboTku uHdopmauumn

O6paboTka nHDOPMAIIUY IPOU3BOAUTCA KAKUM-TO CY6'BEKTOM HMJIHN 06'bEeK-
TOM (HampuMep, YeJOBEeKOM HUJIH KOMIBIOTEPOM) B COOTBETCTBHH C OIIPEJEJICH-
HbIMH IPAaBUJIAMH. ByZieM ero HasbIBaTh MCIIOJHHUTEJEeM 06paboTku nHpopma-
muu. WedbopManusa, KoTopasa moaBepraeTca o6paboTKe, IIpenCTaBIAETCSA B
BHJle MICXOOHBIX NaHHbIX. Ha puc. 2.5 B 0600111eHHOM BHJI€ IIPeCTABJIEH IIPO-
ecc 06paboTKM HHPOpPMAIHH.

HUcxoaurle gaHHBIE

HUcnonnurens PesyiasTaThl

IIpaBusia o6paboTkm

Puc. 2.5. Mogenrs 06pa6oTku uHGOPMATU

Mo>XHO IPHBECTH MHOXKECTBO IIPHMEPOB, MJLIIOCTPHPYIOIIHUX CXeMy Ha
puc. 2.5.

ITepBEIil NIPpUMep: YYEHUK (MCIIOJHUTEJb), pelias 3aga-
Yy 110 MaTeEMaTHKe, IPOU3BOAUT 06paboTKy HHMDOPMAIIUH.
Wcxonubie faHHbIE COAEPIKATCA B YCIOBUH 3agauu. Mare-
MaTH4eCKue IIpaBuUJia, OIMCAHHbIE B yueOHUKe, onpeaeasa-
IOT IOCJIEAOBATEeJIbHOCTh BRIUMCIEeHU. Pe3dyabTar — 3TO
IIOJIYYEHHBIH OTBET.
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Bropoit npumep: mepeBoA TeKCTa ¢ OLHOro A3bIKA [ B TepesoeuvK ’ﬂ,‘_.’
Ha Apyroil — ato npumep o6paboTku mHDOpPMAIUH, N '
IIpU KOTOPOIl He MEHsAETCA ee CoAepKaHue, HO U3Me- i %
HAeTca opMa IIpeACTaBJIeHUS — APYyroi A3wIK. Ile-
PeBOJ OCYyLIECTBJISAET IEPEBOAYMK II0 ONIPENEIEHHBIM .
nIpaBHUJIaM, B OIIPeZleJIEHHOMH IT0CIeAOBATEJILHOCTH. WA U

Tperuit mpuMep: paboTHHK OHOJIHMOTEKH COCTABJIAET
KapToTeKy KHI)KHOro donna. Ha xaxayio KHUTY 3aIoJj-
HseTcA KapTO4yKa, Ha KOTOPOH yKa3bIBAaIOTCS BCe Ilapa-
MeTphI KHUTH: aBTOD, Ha3BaHUeE, I'oJ U3JaHUdA, 00beM U
np. I3 kapTouek opMupyeTcA KaTajaor 6ubiInoTeKu, rae
3T KapTOYKM PacCIoJaraloTcs B CTPOroM nopsajake. Han-
puMepD, B ayipaBUTHOM KaTajore KapTOYKH pacrojiaraioT-
cs B anaBUTHOM HOpsagKe GaMuJINi aBTOPOB.

YeTBepThiii mpuMep: B TeJeGOHHOM KHUTE BBI
uieTe TesqedOH HYKHON BaM OpraHuU3allid, HAIIPHU-
Mep ILIaBaTeJIbHOro 6acceifHa; MM B TOM e 6ubJirmo-
TEYHOM KaTaJIore pa3bICKHUBaeTe CBeIEHUSA O HyKHOM
BaM KHure. B o60oux ciyyasx MCXOZHBIMHA JAHHBIMUA
ABJAeTCA MHPODMAIIMOHHBLIH MaccUB — TejedoH-
HBIHM CIPAaBOYHUK HJIN KaTaJOT 6M6JIHOTEKH, a TAKIKe
KPHUTEPUH TOHCKA — Ha3BaHHE OPraHU3aluy HJIHN
damMuaIns aBTopa 1 Ha3BaHNe KHUT'H.

IlpuBeseHHBIE IPUMEPHI WIJIOCTPUPYIOT YeThIpe Pas3jiNUYHBIX BHAa obpa-
60TKM MHpOpMAaIUH:

1) nosyueHue HOBOM HHGOPMAIIUU, HOBBIX CBEIEeHUIt;

2) nusmeHeHue GopMEI IPeACTaBIeHNA HHGDOPMAIIUH;

3) cucreMaTu3anus, CTPYKTypPUPOBaHMUE JaHHBIX;

4) moucK nHpoOpMaILNH.

Bce 3Ti BUABI 06paG0OTKH MOYKET BBIMIOJHATH KAaK YEeJIOBEK, TAK ¥ KOMIIBIO-
Tep. B yeM cocTOMT NpUHIMINAIBLHOE PAa3inyre MeXXAy IIpolieccamMu o6pa6oT-
KU, BBIIOJIHAEMBIMH Y€JIOBEKOM M MaIINHOM ?

Eciau ucnonuurenreM o6paboTku HHGOPMAIIUH ABJISETCS YEJIOBEK, TO IIPABU-
Jia 06paboTKH, II0 KOTOPHLIM OH AeHCTBYET, He Bcerga opMabHbI M OSZHO3HAYHBI.
Yesi0BEK YaCTO JeHCTBYET TBOPYECKH, HehopMasIbHO. JlaXke OXHOTHUIIHBIE MaTe-
MaTHYeCKHe 3aJau OH MOXKeT pelllaTh pa3HbLIMU criocobamu. Pa6ora sxypHaJuc-
Ta, Y4€HOr'o, IEPEeBOAUNKA U JPYTUX CIIEIUAJINCTOB — 3TO TBOpYecKas pabora c
uHpopmanueil, KOTOpas BHIIOJHAECTCA UMHU He IO (hJOPMAaJIbHBIM IPpaBUJIaM.

06 anropurmax

s 0603HaueHNsA GOPMAJIN30BAHHBIX IIPABUJI, ONIPEAEIAIOIINX II0CTIe 0Ba-
TEJBHOCTE MIAroB 06paboTKku HuHPOpMAIlUH, B *HDOPMATHUKE UCIIOJIb3yeTCA 10~
HATHE aJIFOPUTMA.
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W3 6asoBoro Kypca mHpOpMaTHKU Bbl 3HaeTe, UTO CJIOBO
«aJIFOPUTM» IIPOM3OIIJIO OT KMEHHU BBHIAIOIIErOCA MaTeMaTHuKa
cpenHeBeKoBoro Boctoka MyxamMmezna anb-Xope3Mu, OIIUCaB-
mrero ere B IX Beke IpaBuJia BBIMIOJIHEHUA BEIYUCIEHUNA C MHO-
FO3HAYHBIMM JeCATHYHBIMH uuciaamMu. IIpaBuia cioxkeHus,
BBIYUTAHUSA, YMHOMKEHUS CTOJIOMKOM, JEeJIEHUS «yTOJIKOM>,

’ KOTOPHIM BaC y4YMJIH B MJIAAIIUX KJIacCaX, — 3TO aJTOPUTMBI
Anb-Xopeawu ~ aJIb-XopesMmu.
(780-850 rr. H.3.) C moHsATHEM aJropuTMa B MaTeMaTHKe aCCOIIUUPYeTCs U3-

BECTHBIN CIIOCO0 BBIYMCJIEHU A HauOOJIbIIIero o01ero gejauTesisa
(HO) nByx HaTypaJbHBIX YHUCEJ, KOTOPLIA Ha3kIBAIOT aaropurmMom EBKinza.
B cioBecHO hopMe ero MOKHO OITUCATh TaK:
1. Ecaiu ynciia He paBHBI, TO 60JbIlIee U3 HUX 3aMEHHUTL Ha Pa3HOCTh 60JIb-
1IIero ¥ MeHbIIIero U3 Yuce.
2. Ecnu nBa uncisia paBHEBI, To 3a HOJl npuHATL J11060€ 13 HUX, HHaUe Iepeii-
TH K BBIIIOJTHEHHUIO MyHKTAa 1.

ITepBOoKIacCHUK, KOTOPHBINM He 3HaeT, 4yTo Takoe HOJI, HO ymeeT cCpDaBHUBATH
IleJIbI€ YHMCJIA ¥ BBIMOJHATH BRIYNTAHNE, CMOJKET UCIOJHUTh ajJroputm. Jleii-
CTBOBATH IIPU 3TOM OH OyAeT GPOopMaIbHO.

Takoii ¢hopMaTU30BAHHBINA AJTOPUTM JErKO 3aIporpaMMHUpPOBATh AJIS CO-
BPEMEHHOI0 KOMNObIOTepa. MeuTa C€O34aTh MAIIHHY — aBTOMATHUYECKOE
YCTPOMCTBO, KOTOpPOE CMOKeT 6e3 BMeIllaTe/IbCTBA YeJIOBEKa IIPOU3BOAUTE pac-
4eThl, IOABUJIACh OYEeHb AaBHO. [ ee peamusanuu Tpe6oBaJIUCh He TOJIBKO
TeXHUYECKHEe BO3MOYXHOCTHU, HO U I'NIyGOKOe IMMOHMMAHUEe CYLIHOCTH aJTOPUT-
MOB 06pa6oTKM nHDOpMauu 1 padpaborka GopMaIn30BaHHOTO crIocoba Irpes-
CTaBJICHUA TaKHX aJITOPHUTMOB.

A.I"II'OpMTMM‘-IeCKMe MalluKHbl U CBOMCTBA anropurmoB

B 30-x rogax XX BeKka BO3HHKAaeT HOBasg HayKa — TEOPHS AJTOPHTMOB.
Bompoc, Ha KOTOPLIH HIIET OTBET 3Ta HayKa: AJA BCAKOM JI1 3agaun o6paboTKu
uHbOpMaIUU MOXKeT GBITh IOCTPOEH aaropuTtm pemenua? Ho uTo6w1 oTBETUTH
Ha 9TOT BOIIPOC, HAJO CHayaJia JOTOBODHUTHLCS 00 MCIOJIHUTEeIe, Ha KOTOPOIro
IOJI2KeH ObITh ODUEHTUPOBAH aJITOPUTM.

Anrnniickuii yueHsli AnaH ThIODUHT IIPEAJIOYKUI MOJEIH TAKOTI'0 UCIIOJIHM-
TeJsd, MOJYYUBINYIO HadBaHUe «MainuHa TriopuHra». Ilo samreiciry TriopuHra,
€ro «MallluHa» ABJIAETCA YHHUBEPCAJbHBIM UCIIOJTHUTEIEM 00-
paboTKM JII00OBIX CMMBOJIBLHBIX ITOCJIENOBATEIBLHOCTEN B JIIO-
6om andaBurte. IIpakTHyecku ogHOBpeMeHHO ¢ ThlopumHrom
(1936-1937 rr.) Apyryio Moae/b AJITOPUTMHUYECKOMA MAIITUHBI
onucan ImMuab Ilocr. Mamuua ITocta pa6oTaeT ¢ ABOMYHBIM
andaBUTOM M HECKOJIBKO IIPOIEe B CBOEM <«yCTDPOMCTBE».
MokHO ckasaTh, uTo MamuHa Ilocra ssBIssieTCA YaCTHBIM CJIy-
yaeM mamnuHbl TrhiopuHra. OqHako UMeHHO pabora ¢ JBOMY-
HBIM ajipaBUTOM IIpeACTaBJIsAeT HAHMOOJBIINNA HHTEpec, IIO-

CKOJIbKY, KaK BbI 3HaeTe, COBDeMEHHBII KOMIILIOTED TOXKE Pa-  Ana ThlopuHr
6oTaeT ¢ ABOMYHBIM ajdasuToMm. Iloagpo6Hee C MaIIHHON (19;\2'1954)’
HrMnA

ITocTa BEI IO3HAKOMUTECH B CJIEAyIOLIeM mmaparpade.
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Ha ocHoBanum mogeneit Triopunra, ITocTa 1 HEKOTOPBIX APYTHUX yUeHbIe
IIPUIILIN K BBIBOAY O CYIIIECTBOBAHHH aJITOPUTMHUUYECKH Hepa3pelInMbIX 3a1ay.

S13pIK MpOorpaMMUpPOBaHUSA AJITOPUTMHUYECKHUX MAIIUH IIPEJCTaBJIsET COO0M
onucaHWe KOHEUHOI'O YHCJa IIPOCTHIX KOMAaH[, KOTOPhIie MOT'yT ObITH peajm3o-
BaHbI B aBTOMaTUYECKOM yCTPOICTBe.

Cosorxynrocmb 6cex KOMAHO A3bLKGA UCTLOLHUMENS HA3bL6ACMCA CUCTe-
Mol Komarno ucnoarumeansn anzopummos — CKH.

Anzopumm ynpagaenus pabomoil anizopummuieckoil MauwurnvL npedcmas-
asaem cob6oil KOHewHYI0 nocaedosamenbHOCMb KOMAHO, nocpedcmeom 6bLnou-
HeHUsA KOmOpou MauwluHna peutaem 3adaxy obpabomrxu uHGopmMayuu.

AJropuTM yrnpaBiieHUMA TAaKOM MAIIIMHOMN HOJIXKEH 00JIafaTh CJIEAYIOLIUMU
CBOMCTBaMMH:

® NUCKPETHOCTHIO (Ka’KAbIil IIar aJITOPHUTMA BBIMIOJHAETCSH OTAEJIbHO OT
APYTHuX);
MOHATHOCTBIO (B aJITOPUTME HUCIIOJIb3YIOTCS TOJAbKO KoMauabl u3 CKN);

® TOYHOCTHIO (KarkJasA KOMaH/Ia olpeaesisieT OJHO3HAYHOe AeliCTBUE UC-
OJIHUTEJIA);

® KOHEYHOCTBHIO (3a KOHEYHOEe YHCJIO LIaroB ajJrOpUTMa II0JydyaeTcsa MC-
KOMBIH pe3yJIbTar).

OrMmeTHM Pa3HUIy MeX Ay IIOHATUAMHA « KOMaHOa aJIrOpuTMa» U «1iar ajro-
puTMa». RomaHna — 9TO OTAeJIbHasA MHCTPYKIIUA B OIITMCAHHHU aJropuTMma, a
mar aJiroputTMa — 3TO OTAEJIbHOE ,uel'flc'ane, KOTOpO€ UCIIOJTHUTEJIb BBIIIOJIHA -
€T II0 KOMaHJe. B IIUKJIHYECKHUX aJITOPUTMAaxX YHCJIO IIAaroB IIPH BBINIOJITHEHNHU
aJITOpUTMa MOXKeT ObITH OOJIbIITIE, YEM YMCJIO KOMaH/ B aJropurme, 3a CHer II0-
BTOPHOT'O BBIIIOJIHEHHUA OJHUX M TeX Xe KOMaH[.

Bonpocbl u 3agaHus

1. IIpuBeauTe npuMepsl IpoieccoB 06paboTku MHGOPMAIMKU, KOTOPhIe Yalle BCEero
BaM IIPUXOAUTCS BBINIOJHATD BO BpeMs y4eOhl. [J1a KaXKAoro IpuMepa onpejenuTe
HCXOJHbIE JaHHbIE, PE3YJILTATHI M IpaBuJIa o6paboTku. K kakum Busam o6paboTku
OTHOCATCS Balllk IPUMEPHI? )

2. Ecin BBI pelraere 3ajjayy 10 MaTeMaTHKe MM (GU3UKe K IIPH 3TOM HCIIOJIb3yeTe
KaJIbKYJIATOP, TO KaKOBa Ballla YHKIIUA B 3TOM IIpoliecce ¥ KaKoBa MYHKIIUSA
KaJbKyJsTopa?

3. Ucnonwaysa anroputMm EBkiaupa, Hataure HOI aasa uncen 114 n 66. Ckosbko ma-
rOB QJIFOPUTMA IIPYU 3TOM BaM IIPHUIIJIOCH BHIIIOJIHUTH ?

4. Kakxue nmpo6JieMbl pelaeT TeOpUs aJIrOPUTMOB?

5. IToueMy KaNbKYJIATOP HEJIL351 Ha3BATh AJITOPUTMHUYECKOH MAIlINHOM, 8 KOMIILIOTED
MOJKHO?

6. IIpnaymaiiTe MUHIMAJIbHO HEOOXOAUMYIO CHCTEMY KOMAaH/A AJIsI KACCOBOIO anmnapa-
Ta, KOTOPBIM IOACYUTHIBAET CTOMMOCTH IIOKYIIOK M CYMMYy CAadM IOKYIaTeJIo.
Onuimnre aJropuTM ynpaBieHHA paboToil TaAKMM aBTOMaTOM.
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Cucrema OCHOBHbIX NMOHATUN

O6pa6oTka ua(bOpMaAUU

Bunsl 06pa6oTku mEDOpMAaLIMH

ITonryyenue HOBOH HN3menenue popMeI CTpykTypHpOBa- ITouck maHHBIX
uHbOpManuu npeACTaBIeHUA HUe JaHHBIX
(HOBBIX KAHHBIX) nHdpopmanuu

Hcnoxanrens 06paboTkn

YenoBek AsToMmar (MamuHa)

Aaropurm 06paGoTkn —
dopmMaIn30BaHHBIE IPABHUJIA, OIPEAEIAIOIHE 10CTeL0BATEIbHOCTD
uraros o6paboTku HHGOPMAUHU

AJropuTMHyecKas MallMHA —
aBTOMAaTHYECKHUN UCIIOJHUTEb 06paboTKH 3HAKOBBIX ITOCJIeJOBATEJIbHOCTEeH

MO,I(eJIPl aJITOPUTMHUYECKHUX MAIlINH B TEOPHUH AJITOPUTMOB

Mamuna TrropuHra Mamuua ITocra
CroiicTBa aJropurma
Huckpemuocmb: ITonamunocmo: Tounocmu: Koneunocmo:
KaXXJbI¥ 1Iar ajaro- | B aJITOPUTME UCIIOJNb- | KaKAad KOMaHJa | 3a KOHEeYHOe YHCJIO
pPHTMa BHINIOJIHAET- | 3YIOTCS TOJBKO KO- | OIIpefeJisieT OJHO- IAr'OB aJIrOpUTMAa
CsA OTHEeJIBHO OT APy~ mauasl u3 CKU 3Ha4YHOeE JAeiCTBHEe [IOJIy4YaeTcsa UCKO-
rux HCIIOJTHUTEJISA MBIl pe3yJIbTaT
ABTOMaTHn4YecKas
§10 | o6paboTka
nHdopmaumm

B kauecTBe npuMepa aBTOMAaTa, BBIMMOJHAIOIIEro obpa-
6oTky nHpOpManuu, paccMorpuM mMamuny 9. ITocra. Aj-
TOpHUTM, 10 KOTOpOoMy paboraer mamuHa ITocra, 6ygem Ha-
3bIBATb IPOrPaAMMOIA. -

JoroBopuMcst 0 TEPMUHOJIOTUHU: IIOJ CJIOBOM <«NpPOZpam- '
Ma» MBI Bcerga OyneM IMOHMMATDL aJrOPUTM, 3allHMCaAHHBIN ,

II0 CTPOTHM IIPABUJIAM A3BIKA KOMAaHJ HCIOJNHUTENSA — HaA f ' }/ -
A3blKe NPozpamMMUPOBAHUS AJIA JAHHOTO NCIIOJHUTEA. :

OnunieMm apxuteKTypy Mamuusl Ilocra (puc. 2.6). Ume- 3mune Moct
eTcsa OeckoHeuHasas MHGOPMaIMOHHAA JIEHTA, pa3feseHHAsA (189&}254)'
Ha IO3UIIMU — KJIETKU. B Ka)X10H KJIeTKe MOXXKeT JJA0O0 CTO-

ATb MeTKa (HEKOTOPHIH 3HAK ), INOO OTCYTCTBOBATH (IIyCTO).
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Puc. 2.6. Mogean mauuusl Ilocra

Bposanw seHTHI ABUXKETCA KapeTKa — CUMThIBalollee ycrpoiicTBo. Ha pucyH-
Ke oHa ob6o3HaueHa cTpeaKoil. KapeTka Mo)KeT mepeABUraThCs LI1araMu: OOUH
miar — cMellleHHe Ha OAHY KJIETKY BIPABO WJH BiieBo. KJIeTKy, moJ KOTOpoi
yCTaHOBJIEHA KapeTKa, 6yJaeM Ha3bIBATb TeKYIIeH.

Kapemka saensemca ewe u npoyeccopom maurunsvt. C ee moOMOIIbIO MallIMHA
MOYKeT:

® pacno3HaTh, IyCTaA KJEeTKA WU IOMeUeHHaA 3HAKOM;
® CcTepeTh 3HAK B TEKYyIleil KJIeTKe;
® 3amnHCcaTh 3HAK B IIYCTYIO TEKYIIVIO KJIETKY.

Ecau nponsBecTn 3aMeHy METOK Ha eJUHUIILI, 4 IYCTLIX KJIETOK — Ha HYJIH,
TOo HH(pOpMALINIO Ha JIEHTe MOKHO OyAeT paccMaTpUBaATh KaK aHAJIOT JBOUYHO-
ro Koja TeyierpadHOTr0o COOOINEHHUS WJIM JAaHHbLIX B IIaMATH KOMIIBIOTepAa.
CymiecTBeHHOE OTJIMYKE KapeTKU-IIpolieccopa MainuHbl Ilocta ot mpoueccopa
KOMIIbIOTEePAa COCTOUT B TOM, YTO B KOMIOBIOTEpPEe BO3MOXKEH JOCTYII ITpolieccopa
K siyeliKaM MaMATHU B IPOU3BOJILHOM IIOPAAKE, a B MmamuHe Ilocta — TOJBKO
mocJeqoBaTeJbHO.

Hasunauenue mamunsl Ilocta — npoussBoauTs nIpeoGpasoBaHus Ha HHGOD-
MAaIMOHHOH JieHTe. McX0oMHOe COCTOSAHME JIEHTHI MOYKHO paccCMATpPHBaTh KaK
HCXOAHbIE NaHHbIE 3aJlauMl, KOHEYHOE COCTOSHHE JIEHThl — Pe3yJbTaT pelle-
Hus 3agauu. Kpome Toro, B iCXoAHbBIE JaHHBIE BXOAUT MHPOPMAaIHA O HaUajb-
HOM IOJIO’KEHUH KapeTKHU.

Teneps paccMOTpUM cucTeMy KoMaHa Mamuusl ITocra (Ta6ia. 2.1). 3anucs
BCAKOU KOMaHAbl HAUMHAETCA C ee MOPAAKOBOro HoMepa B IIporpamMmme — n. 3a-
TeM cJeAyeT KOJ OIlEPAIlUy U II0CJIe HETr0 — HOMED CJIEYIOIIe BhIIOJIHAEMON
KOMaHALI IPOrpaMMbl — m:

Tabauya 2.1. Cucrema xomang mamunsl Ilocra

Komanga JeiicTBHe

n<m CaBUr KapeTKH Ha IIar BJI€BO U epeXOof K BRINOJHEHHIO KOMaH/bI C HO-
MEpOM m

n—om CaBUr KapeTKH Ha IIar BIPAaBO U NepeXol K BHIMOJTHEHWIO KOMaH bl C HO-
MEpPOM m

nvm 3anuch METKU B TEKYINYIO MYCTYIO KJAETKY U IIepeXol K BBHINOJHEHUIO

KOMaHAbI C HOMEPOM m

nlm CTupaHue METKHU B TEKYILIEH KJIEeTKe U Mepexol K BBIIOJHEHUIO KOMaH-
ABI C HOMEPOM m
n ! OcTaHOBKA BHINOJHEHUS IPOrPAMMBbI
?m,k IIepexon B 3aBUCHMOCTH OT COAEPXKHUMOTrO TEKYILEH KIETKHU: eCJIN TEKY-

11asa KJeTKa IIycTas, TO CJeAyolleil 6yaeT BbINOJHATHCSI KOMaHAa ¢ HO-
MepOM m, ecJIi HellycTad — KOMaHJa C HOMEPOM k
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PaccmoTpuM mpuMep IIporpaMMmbl pellleHHsI 3agauyu Ha MaimnuHe Ilocra.
HcxogHoe cocTosiHME ITOKa3aHo Ha puc. 2.6. MamuHa J0JYKHA CTepeTh 3HAK B
TEeKYIIEeH KJIeTKe U IIPUCOeIUHUTH €ro CJIeBa K I'PyIIle 3HAKOB, PACIIOJIOYKEeH-
HBIX clipaBa OoT KapeTku. [Iporpamma nmpuBesena B Tadu. 2.2.

Tab6auya 2.2. IIporpamma aaa mamuasl Ilocra

Komanmga HeicTBHE

112 Crupanue MeTKH; Iepexo] K CIeAyIolleil KoMaHe

2 5 3 CaBur BIpaBo Ha OAHH LIar

322,4 Ecau kieTka mycras, To nepexoj K KoMmaHze 2, HHa4Ye — K KoMaHge 4

4 « 5 CaBur BJIEBO Ha 1Iar (KOMaHZa BBEITIOJHHATCSA, KOTLa KapeTKa BHIHAAET Ha
IepBHIi 3HAK I'PYIIIIEI)

5veé6 3anuch METKH B IIYCTYIO KJIETKY

6 ! OcTraHoBKa MallIMHEL

B niporiecce BBINMOJIHEHUA MIPUBEIEHHOM MPOrpaMMbI MHOTOKPATHO IIOBTOPSI-
eTcs BbIIIOJIHeHUe KoMaHJ ¢ HoMepamu 2 U 3. Takasa cuTyanus Ha3bIBaeTCs
yurkaom. HamoMHHUM, YTO IIUKJ OTHOCUTCA K YHUCJY OCHOBHBIX aJITOPUTMUYEC-
KHUX CTPYKTYP BMECTE CO c.1edo8aHuem U GemaaeHueM.

A rTemepb HayunM MaiuHy IlocTa UrpaTh B MHTEJIEKTYAJIBHYIO UTPY, KOTO-
pas HasbsiBaeTcs «Hrpa Bame». OnuiiieM npaBujia Urpbl.

Hrparor gBoe. Ilepex xumu 21 (uaum 16, nau 11 u . a.) pumka. Arpoxu Ge-
pyT GUIIKY IO ouepeaH. 3a OAUH XOJ MOYKHO B3ATh OoT 1 10 4 ¢pumex. IIpour-
PBIBaeT TOT, KTO 3a6HpaeT IoCJIeHIOn QUIIIKY.

HMmeeTcsa BRINTPHINIHAA TAKTUKA [Js UTPOKa, 6GepyInero GUIIKM BTOPBHIM.
OHa 3aKJI04YaeTcsA B TOM, YTOObI OpaTh TaKOe KOJUUYECTBO (GHIlleK, KOTOpoe 0~
MIOJIHSIET YHUCJIO (pUIIIEeK, B3ATHIX COIEPHUKOM Ha IpeJbIAYIIEeM X0/e, KO IISATH.

Posb punrex Ha nEGOPMaMOHHOM JJeHTe MalIuHbI [locTa 6yAyT BBIIOJIHATH
MeTKH (3HaKHu). MalrnHa urpaet ¢ 4eJIoBeKOM. UeIoBeKy IIpeJOCTaBJIAETCS BO3-
MOXKHOCTB CTUPaTh MeTKH (6paTh dUIIKK) mepBbIM. MamuHa 6yaeT BcTynaTh B
urpy Bropoii. UcxoaHas o6cTaHOBKA: Ha JIEeHTEe MaccuB U3 21 KJIETKU COAEPIKUT
meTKH. KapeTka ycTaHoOBJIeHa Ha KpaiiHeil cjeBa KJeTKe 3Toro maccusa. Ctu-
paTh METKH MOXKHO TOJIBKO IIOAPAA. BEINIPLIIIIHBEIM pe3yJIbTaTOM JOJIYKHA ObITH
OZHA OCTaBIIAsACA METKa Iepej] OUepeIHLIM X0JA0M YeJIOBeKa.

Eie pas HamOMHUM IPUHUOWI BBIUTPBINIHON TAKTHUKHU: CTUPATh CTOJBKO
METOK, YTOOBI B CYMMe C METKaMH, CTEPTLIMHU IIPOTUBHUKOM 3a MPEeAbIAYIIIHH
XOJI, UX OBLIO IIATH.

ITporpamma ynpasienusa mamuHoi Ilocra B urpe Bamre mpoTuB desioBeKa
npusBeneHa B Tabu. 2.3.

JleHicTBYs IO JaHHOM IIporpaMMe M Ha4yMHAas CTHPATh METKH BTOPOM IIocje
YyeJIOBeKa, MallHa Bcerga 6yJeT BLIUTDhLIBATH, €CJIM IIPAaBUJIBHO 3aJaHO Ha-
YaJIbHOE YMCJIO METOK, KOTOPOE JOJIKHO OBITh paBHO 5n + 1, rae n — so6o0e Ha-
TypaJIbHOE YKMCJIO. B IpOTUBHOM ciiyyae MallliHA MOYKET IIPOUTPaTh.
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Tab6auya 2.3. IIporpamma urps1 Bame

Komanga HeitcTBHe

122,1 Mamuna x/1eT IOABJIEHUSA IYCTON KJIeTKH Haja KapeTKoii. ITocse ouepen-
HOTI'0 X0/ia YeJIOBEKa MallliHa JiesaeT cBoi xo. Eciiu yuesl0BeK BUAUT BCETO
OAHY METKY Ha JIeHTe, OH IIPeKpalliaeT Urpy, IPU3HAB CBOE IIOPa*KeHHe

2 >3

3 4 JTa cepus KOMaH/ BeIBeIeT KAPETKY Ha HATYIO (AeCATYIO, IATHAALATYIO U
T. n.) no3unuo. Kakoit 661 X014 HM cAejaj COIePHHUK, B Helf 06513aTeJIbHO
4 -5 5 OyzeT CTOATH MEeTKa

5> 6

617 CTupaeTcs MeTKa B TEKYIIeH KJIeTKe

7 « 8 IITar B1eBO

8 29,6 Ecau kneTka He mycrasi, To BO3BpaT K KomaHze 6

9 5 10 KapeTka nepemelrjaercs: K nepBoii moMmedeHHo# KJeTke. Ilocse aToro ma-
10 2 9,1 IIIMHAa BO3BpAalljaeTca K KoMaHze 1 1 »xeT xoa yesoBeka (MM IPU3HAHUASA

MM CBOEro IIOpaykKeHus)

ITogBenem mTOr. ABTOMaTHUYecKas oOpaGoTKa MHGOpMAIIMM BO3MOJKHA,

€CJIH:

1) nadopmanua npeacraBieHa B GOpMATH30BaHHOM BHUJEe — B KOHEYHOM
ayaBUTE HEKOTOPOI 3HAKOBOM CUCTEMEI;

2) peaIn30BaH UCIHOJHUTE]b, 00JafalOIUi KOHEUYHOM CHCTeMOil KOMaH/,
JOCTATOYHOM JJIsi IIOCTPOEHUA aJITOPUTMOB PeIleHUs OIpeAeIeHHOI'O
KJIacca 3azja4 06paboTKku nHPOpMaIiU;

3) peasIM30BaHO IPOrPaMMHOE YIIpaBJIeHHe Pab0TON UCIIOTHUTEIISA.

Mamuna ITocta — nmpuMep aBTOMaTHUUYECKOI'O MCIIOJHUTEJISI 06paboOTKY MH-
dopmManuu ¢ OrpaHUYEHHBIMHM BO3MOYKHOCTAMH. KoMIbloTep yAOBJIETBOPAET
BCEM BHIIIEeIIEPEeYUCIeHHBIM cBoiicTBaM. OH sBJIAeTCSA YHUBEPCAJIBLHBIM aBTO-
MaTU4YEeCKUM UCHOJIHUTeIeM 06paboTku nHpoOpMAaIUH.

3apgaHua

1. Ha uadopManmoHHoi ieHTe MamuHbI ITocTa pacnoJoskes maccus us N meTok. Ka-
peTka HaXOoAUuTCA NoJ KpaiiHell IeBoil MeTKOIl. Kakoe cocTosHMe yCTaHOBUTCSA HA
JIeHTe II0CJIe BBITIOJIHEHUA CIeAYIONIel IporpaMMsbl?

152
213
3> 4
475,2
5«6
6v7
71
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2. Ha nadopManmoHHOH JIeHTe Ha HEKOTOPOM PACCTOSHUH CIPaBa OT KAPDETKH, CTOS-
e mox mycTod KJIETKOMH, HaXOAUTCA HEIPEpPHIBHBIA MacCHB MeTOK. Tpebyercs
IIPUCOEAUHHUTH K IPABOMY KOHIIY MacCHBa OJHY METKY.

3. Ha senTe pacnoJiosxeH maccuB u3 2n — 1 Mmetox. CocTaBUTh IIpOrpaMMy OTHICKA-
HUS CpeJHel MeTKH U CTHPaHUA ee.

4. Ha 5eHTe pacnoJioskeH MaccuB U3 211 MeéToK. CocTaBUTH IpPOrpaMMy, II0 KOTOPOM Ma-
HUIMHA pa3ABUHET Ha PACCTOSIHUE B OAHY KJIETKY JB€ IIOJIOBUHBI JaHHOTO MacCHBa.

Mowuck
§11 AaHHbIX

BcnmomHUMTE, KaK 4acTO IIPUXOAUTCS BaM HCKATh KaKkue-HUGYAb faHHbIE. Ta-
KHUX IPUMEPOB MHOT'O ¥ B OLITOBLIX CUTYAL[UAX, U B yue6HOM mpouecce. Hampu-
Mep, B IIporpamMMe Tejeliepefad Bbl UINETe BpeMs Hauyaja TPaHCAAIUUA PyT-
00JILHOTO MaT4a; B PACIIMCAHHUH I0€30B — CBEJEHHUA O Ioe3fie, UAYIIEM OO0
HY»KHOIT BaM craHmuu. Ha ypoke Gusuku, penias sagady, HineTe B Tabiuie
yaeJbHBbI Bec Menu. Ha ypoKe aHIIMMCKOrO A3BIKA, YHUTAs MHOCTPAHHBIHA
TEKCT, HII[eTe B CJI0Bape IIePeBO/] CJI0BA Ha pyCCKUii A3bIK. PaGoTas 3a KOMObIO-
TEepOM, BaM HEpeAKO IIPUXOAUTCS UCKATh HA €ro AUCKax (ailabl ¢ HY»KHBIMHU
JAaHHBIMY HUJIM IPOTPAMMAMH.

MocTaHoBKa 3agayn NoMckKa AaHHbIX

Bo Bcex KOMIIBIOTEPHBIX NHGDOPMAIIMOHHBIX CUCTEMAaX IIOUCK JaHHBIX ABJISA-
€TCsI OCHOBHBIM BHAOM 00paGoTku mHpoOpManuu. IIpn BEIMONHEHUHU JIIO6G0TO
IOMCKA JAHHBIX UMEIOTCA TPU COCTABJIAIOIINE, KOTOPhIEe MBI HA30BEM aTpUOY-
TaMH IIOVICKA:

IlepBbrit aTpubyT: HA60OP OaHHbLLX. ITO BCA COBOKYIIHOCTb HAHHBIX, CPEAH
KOTOPBIX OCYIIECTBJISETCA IOUCK. DJIeMeHThI Habopa faHHBIX OyAeM Ha3hIBaTh
3aMIUCAMH. 3anUCb MOXKET COCTOATh U3 OZHOTO MJIM HECKOJbKHUX moJeii. Ha-
IIPUMeEDP, 3all¥Ch B 3aIUCHOM KHMYKKE COCTOMUT U3 mmoJiei: hamuansa, aapec, Te-
JgedoH.

Bropoii aTpubyT: K104 noucka. ATO TO MoJIe IAIIUCH, I10 3HAYeHUIO KOTOPO-
ro npoucxoaut nouck. Hampumep, nore @®PAMUJINUS, ecaiu MBI uieM HOMEP
TesiepOoHA OIIpeIeIEHHOTO YeJIOBEKa.

Tpetuii arpubyT: Kpumepuii noucka, LJIA ycjaoBUe IIOUCKA. ITO TO yCIOBHUE,
KOTOPOMY JOJIXKHO YOBJIETBOPATL 3HAUEHNE KJI0Ya IIOUCKa B MICKOMOM 3amnu-
cu. Hanmpumep, ecau Bel umiere Tesedon CumopoBa, To KpUTEpUil IOUCKa 3a-
KJIIo4yaeTcd B coBrnageHun damuaunu Cunopos ¢ bamMuiameil, ykasaHHOHN B ode-
PeAHOI 3amucy B KHUXKKe.

3aMeTHM, UTO KJIIOUell ITOMCKa MOKET OBbITH HECKOJIBKO, TOTla ¥ KPUTEePUit
noucka OyZleT CJI0KHBIM, YYHUTHIBAIOIIUM 3HAUEHUS Cpa3y HECKOJBbKUX KJIO-
yeit. Hanmpumep, eciiu B CIpaBOYHUKE HMEETC HeCKOJILKO 3amucei ¢ haMmuin-
eit CunopoB, HO y HUX pa3Hble HMEeHa, TO COCTaBHOM KpUTepuil moucka 6yger
BKJIIOYATH ABa ycaoBua: PAMUIINA — Cupopos, UMA — Baagumup.
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Kak npu «pydyHOM» moucke, TaK ¥ P aBTOMATH3NPOBAHHOM BasKHeH e
3amaveil ABJsAETCA COKpallleHre BpeMeHH moucKa. OHO 3aBHCHUT OT ABYX 006CTO-
ATEJILCTB:

1) xax opraHm3oBaH Ha0Op AAHHBIX B MHMOPMAIMOHHOM XpaHuauiie (B

cJIOBape, B CIIPABOYHHKE, HA AUCKaX KOMIIbLIOTEpA U IIp.);

2) KaKUM aJITOPUTMOM IIOMCKA IMOJIb3yeTCA YeJI0BEeK UJIA KOMIBIOTED.

OpraHusauusa Habopa faHHbIX

OTHOCHUTEJILHO IIEPBOTr0 IIYHKTA MOTYT OBITH ABE
cuTyanuu: Jubo JaHHbIe HUKAK He OPraHM30BaHBI
(Taky0 CHTyalHI0 HHOrZa HAa3BLIBAIOT «Kydeil»),
Jau60 JaHHBbIE CTPYKTYPUPOBAHBI.

IToxg cioBaMu «JaHHBIE CTPYKTYPHUPOBAHBI» IIO-
HUMAaeTCsi HaJW4YHWe KaKOHU-TO YIOPAJLOYEHHOCTH
JaHHBIX B UX XpaHUJINIIE: B CJI0Bape, B pACIIUCAHUH,
B KOMIBIOTEPHOM 0a3e JaHHBIX.

T'oBops 0 cucTemax B § 5, MBI BBIZI€JIAIN BaXKHel111ee CBOMCTBO BCSIKOM CHUCTe-
MBI — HaJINYUE CTPYKTYPhI. ITO CBOMCTBO MIPHUCYIIe KaK MaTepPUAJIbHBIM CHUCTE-
MaM, TaK ¥ UH(OPMAaIIUOHHBIM cucTeMaM. Ha3BaHHBIe BhIIIle IIPUMEPHI XPaHU-
Jauuy nHpopMaIuu, a TakKe apXuBbl, OUOJIHNOTEKH, KaTaJIOTH, KyPHAJIbI ycIie-
BAaeMOCTH YYaIIMXCs W MHOTHE ApPYyrue SABJISIOTCA CHCTEeMaMM JaHHBIX C
onpenejeHHOM CTPYKTYPOIA.

CrpykTypa
JaHHBIX

CTpyKTypHpOBaHHBIE CUCTEMBI HAHHBIX, XPaHAIIHECd Ha KaKHUX-JIHU0O0

HOCHUTeJIAX, 6y11€M Ha3bIBaTh CTPYKTYPaMM JaHHBIX.

OpgHako GbIBAET U TaK, YTO XpaHUMaA HHDOPMAIMA HE CHCTEMAaTU3HPOBaHa.
IlpencraBbTe cebe, YTO BBI 3AIIUCHLIBAJIN aipeca U TeJie)OHbI CBOMX 3HAKOMBIX B
3aIlMCHYIO KHHIXKKY 6e3 a1¢pasummuozo undexca («J1eceHKH» U3 O6YKB 110 KpasaM
JIMCTOB). 3alIMCH BEJIA B NIOPSAKE IIOCTYIJIEHUS, a He B ai(paBUTHOM IOpPAIKeE.
A Temeps BaM HY»KHO HalTH TejieOH ONpelesIeHHOro 4yejoBeKa. YTo ocraercs
pesath? IIpocMaTpuUBaTh BCIO KHUMKKY IOAPSK, IIOKAa He IOHaJeTcs HyyKHad
3anuchk! XopoIro, ecji MoBe3eT U 3alIUCh OKAXKeTCsA B Hauajie KHMXKKU. A eciIu
B KoHIe? W TYT BBl MOMMeTe, YTO KHMXKKA C aJpaBUTOM ropasgo yaobHee.

MocnenoBaTtenbHbLIA NOUCK

Curyanuio, OnMcaHHYIO BhIIIe, HAa30B€M HOMCKOM B HECTPYKTYPHPOBaHHOM
Hab6ope. PasyMHEbIH aITOPUTM IJ1s1 TAKOTO IIOUCKA OCTAETCs OLUH: MOCJIed0Ba-
TeJIbHBIN Iepefop Bcex 3JIeMEeHTOB MHOYKECTBA A0 HaX0XKAeHUs HyKkHoro. Ko-
HEeYHO, MOYXHO IIPOCMAaTPUBATh MHOKECTBO B CIIyUYaifHOM NOpsAAKe (MeToAOM
cJIy4aiHOro nepeéopa), Ho 9TO MOXKET OKa3aThCA ellle XyXKe, IOCKOJbKY Hens3-
6€e X HbI IOBTOPHBIE TPOCMOTPHI OAHUX U TEX YK€ 3JIEMEHTOB, YTO TOJIbKO YBEJIHU-
YUT BpeMs IIOMCKA.

OnuireM aJITOPUTM IIOMCKa METOAOM IIOcjeHoBaTelbHOro mepetopa. s
ONUCaHUs aJI'OPUTMa BOCIOJIbL3yeMCsI M3BECTHBIM BaM CIIOCOOOM G6JIOK-CXeM
(puc. 2.7). BanropurMme yuTeM ABa BO3MOKHBIX BapHaHTa peadyJjbTaTa: 1) ucko-
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Hauasno nmoucka

»
' ot

Hwmerores
HEIpOBEepEeHHbIe
3JIeMEHTBI?

HeT

BuiGpaTh ouepeaHOH 3JeMEeHT

Brinonusercs
KpHUTepHU
noucka?

Y

Hckomble faHHBIE IOJYYEHB HUckoMmble nfaHHBIe He OOHApPyKeHbI

Konern nmoucka

Puc. 2.7. AIropurMm oucKa mnocjaeLoBaTeJIbHbIM HepeGopoM

Mble JaHHBIE HAalIeHbI; X 2) NICKOMbIe JaHHbBIE He HalleHbl. Pe3yJ/IbTaThI IIOUCKA
HepeaKO OKAa3bIBAIOTCA OTPHUIIATEIbHBIMH, €CJIX B Habope HeT ICKOMBIX JaHHBIX.
CuMBosMKa 6JI0K-cXeM HOJI’KHa OBITh BaM IIOHATHA. I3 cxeMbl BUAHO, UTO
€CJIM UICKOMBIH 9JIEMEHT HalIeH, TO IIOMCK MOKeT 3aKOHYHUTHCA A0 OKOHYAHUSA
IpocMOTpa Bcero Habopa naHHbIX. Eciiu ke ajieMeHT He 00Hapy KeH, TO IIOUCK
3aKOHUYHTCS TOJILKO IIOCJIe IIPOCMOTPA Bcero Habopa JaHHBIX.
3agagmMcs BOIIPOCOM: KaKoe CpeHee YHMCJIO IPOCMOTPOB IPUXOAUTCS BhI-
MOJIHATH IIPX UCIIOJIL30BAaHUM METO/a IIocjefoBaTeJbHOro nepedopa? EcTs aBa
KpaiHMX YaCTHHIX CJIydas:
o VicKoOMBIi1 3JIeMEHT OKa3aJics IIePBBIM CpeH IpocMaTpuBaeMbIX. Torga
IIPOCMOTP BCEr'o OAMH.
e VcKOMBI 91eMeHT OKa3aJiCs IOCJIeHUM B nopsaake nepebopa. Torma
YHUCJIO MPOCMOTPOB paBHO N, rae N — pasmep Habopa gaHHBIX. To ke
6ymeT, eciu 3JIEMEHT BOOOIIle He Hal[eH.

Bceskue cpejHMe BeIMYUHEI IIPUHSATO ONIPEAEIATH 10 60JIBIIOMY YHUCIY IIPO-
BeJleHHBIX onbITOB. Ha 3TOM nIpuHITNIIe OCHOBaHa Ilejiasd HayKa 04 Ha3BaHUeM
mamemamuueckascmamucmurka. HerpyiHO IOHATH, YTO €CJIX YHUCJIO OIIBITOB
(mouckoB) 6yneT oueHb GOJIBIINM, TO CPeHEE YHCJIO IPOCMOTPOB BO BCEX 3TUX
OIIBITAaX OKAYKETCA IPUOIU3UTESIHHO PaBHBEIM N /2. OTa BeJIMUUHA OllIpeessieT
JJIUTEJbHOCTD IIOMCKA — IVIABHYIO XapaKTepPHUCTHUKY IIpoIlecca IOKUCKa.
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Mouck NoNoBUHHLIM AieneHnem

BossMmeMm A npuMepa Urpy B yrajgblBaHHe I1€JIOr0 YKUCJIa B OIIPeAeJIeHHOM
auanasoHe. Hampuwmep, ot 1 go 128. OguH urpaloiuii 3aragbiBaeT 41CJIO, BTO-
poii mbITaeTcs ero yrajgaTh, 3ajaBas BOIIPOCHI, Ha KOTOPBHIE OTBETOM MOXKET
OBITH «Aa» UIHU «HEeT» . KJII0UOM MOMCKAa B 3TOM CJydae ABJSAETCA YUCJIO0, a KPU-
TepHEeM IIONCKa — COBIIAJeHHE YHCJIA, 3aJyMaHHOTIO IIEPBBIM UI'DOKOM, C UYHC-
JIOM, Ha3bIBA€MBIM BTOPLIM UT'DOKOM.

Eciau Bompocsl 3aaBaTh Takue: « Hucao paBuo equuuie? ». Orser: «HeT».
Bompoc: «Hucuao paBHo AByM?» U T. 1., TO 3TO OyAeT IMocJiefOBaTEeJbLHBIN IIepe-
60p. CpegHee 4Y1CJI0 BOIIPOCOB IIPU MHOTOKPATHOM ITIOBTOPEHUH UTPHI C 3arajbl-
BaHMeM pasHbIX YHCeJI U3 NaHHOTO Auala3oHa 6yaeT paBHo 128/2 = 64.

OxHaKO IOHMCK MOYKHO OCYIIIECTBUTEL Iropasao ObICTpee, eCJId YUeCTh YIIops-
JOYEHHOCTHh HATYPAJbHOTO PALA YHCeJI, 61arogapsa 4eMy MeXXAy YucjaaMu Jeii-
CTBYIOT OTHOIIIEeHUA 60JbIiie/Meubire. C mogoOHOI cuTyanueil Mbl C BAMH yKe
BCTpedaJuch B § 4, roBopsa 06 uamepennu nHpopmanuu. Tam o6cyx1aICs CIIO-
co0 yragbIBaHUs OJHOTO 3HAYEHUS U3 YeThIpex (IIpHMep C OIleHKaMH 3a 9K3a-
M€H) ¥ OHOTO M3 BOCHMH (IIPUMeP C KHHIKHBIMU IOoJKaMu). IIpuMenaBmuics
MeTOJ, IOUCKa Ha3bhIBAETCA METOAOM ITOJIOBHHHOTO AejeHusa. CorjiacHO 3ToMy
METOAY, BOIIPOCHI HA0 3aJlaBaTh TaK, YTOOBI KAXKAbII OTBET YMEHBIIAJ YHCJIO
HeU3BeCTHHIX B [IBa pasa.

Taxk ke Hago UcKaTh ¥ OgHO uuco u3 128. Ilepsrlii Bonpoc: « Yucjo MeHb-
mre 65?» — «al» — «YHucuo 6oabie 32?» — «Het!» uT. . JIro60e uucio yra-
OBIBAETCA MAKCHMYM 3a 7 BOIIPOCOB. TO CBA3aHO C TeM, uTo 128 = 2. Cuosa
paboraeT riiaBHas dopmysa nHGOPMATHKH.

Memo0d nonogurHozo enenus 0aa ynopsadoueHHozo Habopa darHbLx paboma-
em zopa30o0 6vicmpee (6 cpedHem), vem memod nocredo8ametbH020 nepebopa.

Ha puc. 2.8 HarjsaaHO MOKa3aH MpoIlece IMoUCKa (YyraablBaHUA) YHCIA «3»
U3 Auanas3oHa IeJbIX yuceJ oT 1 go 8.

@@%§%8

2-11 BOmIpocC

3-i1 BOmpoc

Puc. 2.8. BrinnosiHeHNe MOUCKA II0JIOBUHHBIM AeJIeHueM

Eciu MakcuMaJIbHOE YUCJIO fuana3oHa N He paBHO 11eJIOM CTeleHH JBOHKH,
TO ONITHUMAJILHOE KOJIMUYECTBO BOIIPOCOB He Oy IeT IIOCTOAHHOMN BeJINUUHOI, a 6y-
IeT paBHO OAHOMY U3 ABYX 3HaueHuii: X niuu X+1, roe
2X < N < 2X+1.

Hamnpumep, ecjy 4YUCJI0 HINETCS B AuanasoHe ot 1 o 7, To ero MOXKHO yra-
JaTh 38 2 HJIM 3 BOIIPOCA, IIOCKOJIBKY

22 <7 < 28,
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Yucao us guanasosa ot 1 1o 200 MoxXHO yragaTs 3a 7 Ui 8 BOIIPOCOB, IO-
CKOJIbKY
2" < 200 < 28,

IIpoBepbTe 3TH YyTBEPKAECHUA 9KCIIEPUMEHTAIBHO.

ITos10BUHHBIM HeJIeHMEM MOXKHO MCKATh, HAIIPUMED, HYXKHYIO CTPAHUILY B
TOJICTOM KHUTe: OTKPLITh KHUTY II0oCepeaHe, IOHATh, B KAKOM U3 II0JOBUH Ha-
XOAUTCA UCKOMAasA CTPAHUIa. 3aTeM OTKDBITh CEPeAUHY 3TOM ITOJIOBUHBI U T. [X.

Hab6op naHHBIX MOXKET GbITH YIIOPALOUYEH HE TOJIBKO II0 YHUCJIOBOMY KJIIOUY.
Jdpyroii BapuaHT yHnopsagodyeHUA — M0 ajadaBuTy. IIOJIOBUHHBIM [eJIeHHEM
MOXXHO OCYILIeCTBJIATH IIOUCK B opdorpaduyecKoM caoBape UJIU B cJoBape Ime-
pPEBOJIOB CJIOB C MHOCTPAHHOTO SA3bIKA.

Bno4HbI nouck

CHOBa BCIIOMHHUM IIPUMEP C 3allMCHOM KHMMK-
koM. IlycTe B Bamieid 3anMCHON KHH)KKE MMEEeTCs
aJ(aBUTHBEIA WHIEKC B BHJE BbIPE3aHHOH «JIECEeH-
KHU» VJIN B BuJe OYKB BBepXy cTpaHullbl. HecKoub-
KO CTPaHUIl, IOMEUYEeHHBIX OOHOM OYKBOI1, HA30BEM
6s0xkoM. meercs 610K «A», 670K «B» u T. 1. mo
6Js10Ka «f».

Hnoexc — amo wacmwv karoua noucka (Hanpumep, nepgas 6yxea).

3anucH Teae@OHOB U aApPeCOB PACCTABJAJNUCEH B 3aIMCHON KHUMKKeE 110 6J10-
KaM B COOTBETCTBUU C MepBoi O6yKBoil. OqHaKo BHYTpHU OJIOKa 3aIMCH He YIIO-
pPanoYeHb! B a1(aBUTHOM MOPSALKE CAAVIONIUX OYKB, KaK 3TO JAeJaeTcs B CJIO-
BapsAX U SBHIUMKJIONIEAUAX. 3alIUCH B KHUYKKE MBI BeIeM B IIOPsAKe IIOCTYILIe-
Husa. IIpu Takoil opraHmsanuy NAaHHBIX IIOMCK HYXXHOro rejiedoHa Oyner
NIPOUCXOAUTH 6JIOYHO-NIOCIEJOBATENILHBIM METOJOM :

1) c momortibI0 ay1hpaBUTHOrO MHAEKCA BhIOUpaeTCs: 6JI0K ¢ HY»KHOM OYKBOI;

2) BHyTpHU 6JI0Ka IIOUCK ITPOU3BOAUTCA IIyTEM II0CJIEAOBATEJILHOrO epebopa.

BosbmIMHCTBO KHUT B HaYaJie UJIM B KOHIIE TEKCTA COAEePIKaT OIJIaBJIEHUSA:
CIINCOK Ha3BaHUI Pa3lieJioB C yKa3aHUeM CTPaHUIL, ¢ KOTOPBIX OHU HAYUHAIOT-
ca. Pasgensr — aTo Te ke 6,10KH. [loncK HyKHOIT nHGOpManuu B KHUTe HAUU-
HaeTcs C IPOCMOTpA OIJIaBJIeHHUS, C HAaJbHEHUIIINM I1ePeX0J0M K HYKHOMY pas-
ey, KOTOPBIA 3aTeM IpOCMaTPUBaeTCA mocjaenoBaTeabHo. O4ueBUIHO, 3TO TOT
sKe 6JI0YHO-TI0CIefOBATeIbHBINA METO/ ITOKUCKA.

Cnucku c ykasanuem Ha 610KU OAHHbLLX HA3bIBAIOMCA CRUCKAMU YKa3ameaetl.

Paszbuenue gaHHBEIX Ha GJIOKM MOXKeT ObITh MHOIOYDPOBHEBBIM. B TOJICTBHIX
cnoBapsax 00K Ha 6YKBY «A» pa3buBaeTcs, HalIpuMep, Ha 6J10KH IO BTOPOH
6ykBe: 6J10K OT «AB» 1o «AH», caenyromuii ot « A3» no «AH» ut. n. Takon
TIOPANOK Ha3bIBaeTcA JeKCHKorpaguyecKum.

B nmouckoBoM MHOXKeCTBe ¢ MHOTOYPOBHEBOI 0JIOUHOM CTPYKTYPOH IIPOMC-
XOAUT MOMCK METOAOM CIIyCKa: CHAYaJIa OTHICKHMBAETCs HY KHBIH 6JIOK IIePBOT'0O
YDOBHS#, 3aT€M BTOPOIO U T. A. BHyTpH 6JI0Ka IIOCJIeJHETO YPOBHS MOXKET IIPO-
HCXOIUTH JU00 ITOCJIefOBATEIbHBIN TOMCK (€CJIM JAHHBIX B HEM OTHOCUTEJIHHO
HEeMHOr0), JIU00 ONITUMUBNPOBAHHBIN ITIOMCK THUIIA ITIOJOBUHHOrIO AejeHus. Ilo-
HCKY METOAOM CIIyCKa YacTO IIOMOTAI0T MHOZ0YPOBHe8ble CNUCKU YKa3ameaell.
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Mouck B uepapxm4eckom CTPyKType OaHHbIX

MHoroypoBHeBbIe GJIOUHBIE CTPYKTYPhI XpAaHEHHU JaH-
HBIX Ha3hIBAIOTCS HEPaPXHUYECKHMH CcTpyKTypamu. Ilo ra-
KOMY IPMHLOUIY OPTaHU30BaHO XpaHeHHe (aiiynoB B daii-
JIOBOM cucTeMe KoMnbioTepa. To, YTO MBI Ha3LIBAJIH BBIILIE
6yioxaMH, B (ailJIoOBOM CHCTeMe Ha3LIBaeTCs KaTaJloraMu
WIM mankKaMu, a rpaduyeckoe msobparkeHHe CTPYKTYDPhI
GJIOKOB-TIATIOK Ha3bIBaeTcsl depesom KarajyioroB. IIpumep
oTo0pa)keHHUs Ha 9KpaHe KOMIObIOTepa JepeBa KaTajJoroB
nokasaH Ha puc. 2.9.

Yrobn!r HaiiTH (hailys, HyKHO 3HATH IYTh K Gaiay 1o ge-
peBy KaTaJsioroB. OnepaimoHHas CUCTeMa IIOMOJYKeT HaiTHu
3anmpamuBaeMblii BaMu Gaita mo komauge I1Touck. Pe3yab-
TaT DOMCKA IIPEeJACTaBJIAETCS B BUAE NYTH K hailny, HaYu-
HasA OT KOPHEBOI'0 KaTaJjiora ocjeA0BaTeJbHO 110 YPOBHAM
JepeBa Oo KaraJiora (IIalKH), HeIIOCPeACTBEHHO COoAepIKa-
mjero Bam daity. Hanpumep, npu noucke ¢aiijia ¢ ”MeHEM
ke.exe OyzeT BuIaH CIENYIOILMUIM OTBET:

E:\GAME\GAMES\ARCON\ke.exe

@ Patouni cTon
# 4y Mon AOKYMEHTE!
=i A Mo komneroTep
= Amcr 3.5 (A
== waes ()
(] Adebe
@ (] Corel
1 14000
* __l NetScape
+ (] Frogranm Files
& ) psforts
5'? Recycled
@ ] temp
& (] WINDOWS
] __J Mom 20K MEHTDI
[£31 = MNyA (D)
[+ é’) Komnar T-ancr (E:)
# [=d) Nanens ynpagneHa
[Moe CceTeBoe OrpyXeHHe
@ Kop3mna
& Internet Explorer

Puc. 2.9. lepeso
KaTaJIoroB

3mech yKasaH IOJHBIHA IYTH K daiiay Ha JorudeckoM gucke E: oT kopHeBOro
KaTaJjiora o camoro ¢aiina. Mesa TaKkyio IOACKa3Ky, BbI JIETKO OTHIII[ETE HY K-
HBI (haiiy Ha JUCKe MEeTOAOM CIIyCKa IT0 epeBy kKaTaJyioros. Karasor nepapxu-
4eCKOH CTPYKTYPHI (hailtoBoil cuCcTeMbl KOMIBIOTEPA ABJIAETCA MHOZOYPOBHE-

8blM CNUCKOM yrca3ameﬂel“t.

Cucrema OCHOBHbIX MOHATUA

IToMcK JaHHBIX

ATpH6YTHI MOMCKA

Habop nasHBIX — Koy moucka —

8¢5 COBOKYNHOCMb OGHHbLX,
cpedu KomopwvLx ocyuse-
CMensemcs nouck

noJe 3anucu, no 3Haye-
HUI0 KOMOpPOozo npouc-
xodum nouck

Kpurepui noucka —
ycaosue, Komopomy GONHHO
yodosemeopamyb 3HALEHUE KIIO-
4a noOUCKa 8 UCKOMOU 3anucu

Opraauszanua Ha6opa JaHHBIX |

HectpyxTypupo- CTpyKTypa JaHHBIX
BaHHBIA HAGOP JInneitnasa Brnounasn BiouHas MHOTOYDOBHe-
yOOpAZOYEH- ONHOYPOBHEBAadA BaA (MepapxXHUyecKas)
HOCTBH CTPYKTypa CTPYKTypa
10 KJIIOUY
ANropuTMBI IOHCKA
CayuaiHBIi ITouck BiouHo-mocsieqoBa- ITouck MeTOZOM CIIyCKa IO
nepe6op. IIOJIOBUHHBIM | T€JIbHBIM IIOUCK. nepeBy. Mcnosip3oBaHue
ITocnegoBaTenbHEIM | IeJIeHUEM HUcnoan3oBaHue MHOI'OYPOBHEBBIX  CIIHC-
nepe6op HMHJEKCOB U CIIMCKOB | KOB yKasarTeJei
yKasaTeJen
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Bonpocbl u 3apaHun

1. YTo oTHOCHTCS K aTpubyTaM nmoucka?

2. IIpuBeguTe IpUMephl HEOPTAHM30BAHHBIX U CTPYKTYPHPOBAHHBIX MHOYKECTB IIO-
HCKa, IOMHUMO T€X, YTO AAHbI B TEKCTe nmaparpada.

B >xkypHaJie ycrieBaeMOCTH YUAIIIMXCA CO CBEIEHUAMH O FOJOBBIX OIleHKaXx Tpebyercs
OCYIIIeCTBUTH IIOMCK BCEX OTJIHUYHUKOB II0 HHpopMaTHKe. UTO B 3TOH CUTyaIlUH sB-
Jserca HabopOM JaHHBIX, UTO — KJIIOYOM IOMCKA, YTO — KPHUTEPHEM ITIoUcKa?

4. ITonpo6yiiTe BHECTH U3MeHEHHe B OJIOK-cXeMy Ha puc. 2.7 Tak, YTOOBI aJITOPUTM
YYUTHIBAJ BO3MOJKHOCTHL BBhIGOpAa HECKOJBKHUX 9JIEMEHTOB Habopa HJaHHEIX,
VAOBJIETBOPAIOIINX OJHOMY M TOMY JKe 3HaUeHMI0 Kpurepusa nouncka. Hanpumep,
TI03BOJISLJI PEIIIUTh 3aJauy IMOUCKAa U3 3alaHua 3.

Yrto Takoe cuucok yKasarteseit? [locMoTpuTe CBOM Yyu4eGHHUKH IO Pa3HBIM IIpeaMe-
Tam. Onpenennre, KaKue CIMCKHA yKasaTeJell TaM HCIOJb30BaHbI: IIPOCThIE€ HJIHU
MHOT'OypPOBHEBBIE?

3

o

6. Ecoiu y Bac eCThb MHOTOTOMHAS SHIIUKJIONEAUS, IOCMOTPUTE, KAK CTPYKTYPHUpOBa-
Ha B Hel nHGopmanusa. Uro 3gech ABagercsa 6JIOKOM IIePBOro ypoBHA?

7. Mo>xHO 11 KaTajor Ou6JIHOTeKN Ha3BaTh CIMCKOM yKa3aTeseit? Ilouemy? Ecau na,
TO KaKOH OH: IPOCTOM MJIX MHOTOYPOBHEBBIH?

3awumTa
§12 | undopmauun

Boubiioe oropueHue J11060My UeJIOBEKY MOCTABJIAET IIOTEPA KaKOH-TO I€H-
HOM aJisa Hero Bemiu. IIpeacraBbTe cebe, YTO BB MOTEPSIN CBOH HOBBIE IIEpPUYAT-
KH, MJIU MOOHUIILHBIN TesleOH, UM JeHbI'M, JaHHbIe BAM POAUTEJIAMHU IJIA II0-
KYIIKHU IoJapKa APYry KO JHIO POXKJeHNsA. T IIOTePH JOCTABUJIH BaM oropue-
HUe, HaHEeCJU MaTepHaJIbHBIA yIiepb6, HO ero MOKHO CPaBHHUTEJbHO OBLICTPO
KOMIIEHCHPOBATh.

A Temeph npeacTaBbTe cebe, UTO BbI MOTEPAIH 3aIIOJHABIIYIOCA rogaMHy 3a-
MIUCHYIO KHMIKKY C afpecaMu, TeJedOHaAMH, JaTaMU POXKAEHUSA U Ipoyeil MH-
dopmanyeii 0 MHOMMX BalllUX POAHBIX, APY3bsiX, 3HAKOMEIX. DrIBaer, 4TOo y
B3POCJIOTO YeJIOBEKA TaKHe KHUYKKHY coZiepaKaT cOTHH 3anuceii. Ilorepas unagop-
MaIMIo, YeJIOBEK IIOTePsJ CBA3H C 9TUMH JIIOAbMHU, ¥ BOCCTAHOBJIIUBATh UX OyaeT
ype3BbIYaWHO TPyAHO. {1 3TOro morpebyercs Mmacca BpEMEHH U yCHJIUIA.

A pyroii mpuMep norepu HHGPOPMAIUU: IIOTEPA JOKYMEHTOB, HallpuMep mac-
[IOpTa, MArHUTHOM KPEAUTHOM KapTOUKH, CIYKEOHOro yIOCTOBEpeHUs, JUII-
JioMa O BeICIIIeM 06pa3oBaHMUH U IIP. JIr060i TaKOH JOKYMEHT COAEPIKUT KOH(D M-
JeHMaJbHYI0 HH(pOpMAaIuio, T. €. ABJIAIOINYIOCA COOCTBEHHOCTHIO TOJIIBKO €e
BJIaJieJIbIla, YaCTO CEKPETHYIO AJIs APYyrux Jjwogei. IToreps nin kpaka JOKY-
MEHTOB MOYKET IIPUBECTH K HEBOCIOJHHMBIM [IOTEPAM, & TO U K KDUMHHAJIb-
HBIM MMOCJIEICTBUAM.
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M3BecTHBI METOABI IIPEAOCTOPOIKHOCTH IJIs1 obecmeueHnuA
COXPaHHOCTH JOKYMEHTOB U IIEHHBIX OyMar: XpaHHUTb B Ha-
JEeKHBbIX MECTaX, HanmpuMep B ceiidax. Eciix BB HOCHTE JOKY-
MEeHT ¢ coboi, TO OLITh BHUMATEJIBHBIM, VKJAAbIBAsI €ro B
CYMKY WJIM B KapMaH, He OCTaBJIATh CYMKY C JOKYMEHTaMU
6e3 MpHUCMOTpA | Ip.

B Hamre BpeMs Bce 601bIIas 4acTh HHGOPMAIIUH XPaHUTCS B IU(PPOBOM BUJAE,
Ha KOMIBIOTEPHBIX HOCUTEIsAX. OKa3bIBAeTCA, 3TO 00CTOATEJILCTBO HE YIIPOIlia-
€T, a YCJIOYKHSET MpobJieMy 3alUThI HHGopManuu. IIpuuem aTa npobiema npu-
HUMAaeT HAaCTOJILKO INIOOAJbHBIA XapaKTep, UTO rOCYAapCTBOM NPHUHUMAKOTCS
cIenuajJbHbIe 3aKOHBI O 3aI[UTe UHPOPMAIIUH, CO3TAI0TCA HOBBIE CIYKOBI, KO-
TODBIX He ObLIIO PaHbIIIE.

B 1997 roay I'occrangaprom Poccuu paspab6oran I'OCT oCHOBHBIX TepMHU-
HOB UM ONIpeJeJIEHUH B 00J1aCTH 3aIIUTEI nn(bopmannn*. B 3aToM foxyMeHTe JaHO
cJenyloIlee NOHATHUE 3alIUIIIaeMOi nHGoOpMaI K.

Samuimaemas uadopManua — HHOOPMAIL U, IBJISAIONIASACA IPEAMETOM
COGCTBEHHOCTH U IOJIEXKAIlas 3aII[UTEe B COOTBETCTBUU C TPe6GOBAHUAMU

IPaBOBHIX AOKYMEHTOB WJM TPEeOOBAHUAMH, YCTAaHABJIUBAEMBLIMH COO-
CTBEHHUKOM HH(MpOpPMAITUH.

T'ymaBHas MBICJIB 3TOTO OIIPEEJIEHUA COCTOUT B TOM, UTO BesAKasA HHpopMaus
SAABJISIETCA YbeH-TO COOCTBEHHOCTHIO, KAK U MaTepHaibHasA co6CcTBeHHOCTh. 1103-
TOMY 3aiura HHQOpPMAIlUH T'OCYAAPCTBEHHBIMM 3aKOHAMH pPacCMaTpPHUBAETCS
Kak 3amuTa coocTBeHHOCTH. COOCTBEHHMKOM MHGOpPMAIIMK MOKET OBITH YacT-
Hoe JuIo (HampuMep, aBTOp), rpyimna Jui, (aBTOpCKas IpyIia), IOpUAnYecKoe
JIUALo, T. €. 0pHUIIHaIbHO 3aperucTPUPOBaHHasI opranusanus. Haxkoner, cymecr-
BYeT rocylapCTBeHHaA COOCTBEHHOCTh Ha OIPeeJIeHHYI0 HH(hopMAaIlUIo.

Buabl yrpo3 ans undppoBon nHdopmauum

IIndposasa uadopmanua — uHbopmanusd, XpaHeHHUe, Tepegada u oo6pador-
Ka KOTOpOii ocyinecTBaaoTcsa cpeacramu UKT.

MooxHO pa3/IMYNTh ABA OCHOBHBIX BHIA YI'PO3 A1 U(POBOI nHPOpMauu:

1) xpaxa UIu yTeuka nHpopMaIny;

2) paspylleHue, YHUUYTOXKeHHue HHPOPMAI[UH.

B Tom sxe I'OCTe maercsa ciaenymoliee onpeeeHHE 3allUTHI HHGpopManuu:

3amuTra MHDOPMAIMKH — OEATEJbHOCTh MO IIPEJOTBPAIEHUI0 YTEUKHU

3amuniaeMoil mHoOpMAanUK, HECAHKIIMOHUDPOBAHHBIX KU HeIpeJHaMe-
PEHHBIX BO3JeMCTBUI Ha 3alUIlaeMyI0 HHPOpMAIIUIO.

* TOCT P 50922-96 TOCYIAPCTBEHHBIN CTAHIOAPT POCCUMCKOM
DPENEPAIIVUN. Bauura uadpopmanuu. OCHOBHBIE TEPMUHLBI 1 OTIPENEJIEHUS.
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YTeuka vHGIOpMaAIMM IPOUCXOANJIA U B « IOKOMIIBLIOTEPHBIE» BpeMeHa. OHa
IpeacTaBiisieT cO00H Kparky MJIH KOIIMPOBaHMe OyMaXKHBIX JOKYMEHTOB, IIPO-
cayuiuBaHue TejedoHHBIX pa3roBopos M np. C paciupocTpaHeHneM IHU(HPOBHIX
HOcHUTeJe! AJisi XpPaHeHUA JaHHBIX OHH TaKJKe CTAHOBATCA 00bEKTaMHU KPaXK.

C pa3BUTHEM KOMIBIOTEPHBIX CETEM ITOABUJICS HOBLIM KaHAJ YTEUKU — Kpa-
’xa uepes cetu. Eciiu KoMIIbIOTEP MOAKJIIOUEH K IIOOAJIBLHOI CETH, TO OH IIOTEH-
IIMAJIBHO JOCTYIIEH IJIsI IPOHUKHOBEHUS B €ero HHGOPMAIIMOHHYIO 6a3y U3BHE.
3anHTEPECOBAHHBIMHU B TAKOI yTEeUKe MOTYT OBITh OTAeJbHbIE JIUIA, KOHKYPH-
pyIoliiie OpraHu3any B OU3Hece, CpeJICTBa MacCOBOI MHGOPMaIi, IT'OCy JapCT-
BE€HHbIEe CTPYKTYPhI: BHEIIIHAS pasBeKa NN CIOYKObI 6€30II1aCHOCTH.

PasBuBmiasica 3a mociegHee AecsTHIETHE TeJleOHHAs COTOBas CBA3b TaK-
'Ke He JIMIIeHA 3TUX npobaeM. Ilo MHEHMIO CIIEeIIMAJIMCTOB, HEBO3MOXKHO CO
CTOIIPOLIEHTHOU rapauTueil o6ecrieuuTsh 6€30IIaCHOCTD B 3TOM cdepe.

CoriyiacHO IpUBeIEHHOMY BBIIIIE OIIPEZIeJI€HUIO, pa3pylieHue HHPopMauu
MOxKeT ObITh HEeCAHKITMOHUPOBAaHHLIM M HeIpeJHaMEepPeHHLIM. B uem pasiu-
yue?

HecaBKIMOHMPOBaHHOE BO3JeHCTBME — 3TO IIpeJHAMEPEeHHAas IIopYya MU
YHUUYTOXKeHUe HMHGPOpMAaIuu, a TaKKe HMHPOPMAIIMOHHOIO 000pYZOBaHUA CO
CTOPOHBI JINII, He MMEIOIIUX Ha 3TO npaBa (caukuuu). K aToit kaTeropuu yrpoa
OTHOCHUTCHA AEATEJILHOCTD JII0Jeil, 3aHUMAaIOIIUXCA CO3TaHNEeM U paclipocTpaHe-
HUEM KOMNbIOMEPHbLX 8UPYCO08 — 8PeJOHOCHbLX NPOZPAMMHBLX K0008, Cnocob-
HbLX HaHecmu Yyu,epb OAHHbLM HA KOMNbiomepe Ulu 8bl8ecmu e20 U3 Cmpos.

KpomMme BupycoB-paspylLIuTeseii CyIecTBYIOT elle BUPYChI-INnmuoHbI. X Ha-
3BIBAIOT MposHyamu. BHeApUBIINCEH B OII€PAIlMOHHYIO CUCTEMY BaIllero KOM-
IpIOTEPa, TAKON TPOAHEIl MOYKET TAalHO OT Bac IlepechliaTh 3aMHTEPECOBAH-
HBIM JIUIIAaM Ballly KOHOUAEHIIUAIbHYI0 HHHOPMAIIUIO.

K HecaHKIIMOHMPOBAaHHOMY BMENIATEIHCTBY OTHOCUTCA KDPUMUHAJIbLHAA Je-
ATEJIbHOCTDb TAK HAa3bIBA€MBIX XaKepPOB — «B3JIOMIIIUKOB» MHAOOPMAIITUOHHBIX
CHCTEM C LIEJILIO BO3AEeHMCTBUA Ha UX cofiep:KaHue U paboTocnocobHocTs. Hamn-
puMep, IJIs CHATHUS AEHET C 4y»KOro cueTa B 0aHKe, AJI YHUUYTOXKEHUA JaHHBIX
CJeICTBEHHBIX OPraHOB U IIp. Maccy TaKHX CIO’KETOB Bbl HaBepDHAKA BUJIeJIU B
COBpPEMEHHbIX QUIbMax.

Bousb1moii Bpes KOpIIopaTUBHBIM HHGOPMAIIMIOHHBIM CUCTEeMaM HAHOCAT TaK
Ha3blBaeMble XaKepCKHe aTaKu. ATaKa — 9TO OJHOBPEMEHHOe o0palljeHue ¢
0OJIBIIIOr0 KOJIMYECTBA KOMIIBIOTEPOB Ha cepBep MHMDOPMAIIMOHHOMN CUCTEMBI.
CepBep He CIIPaBISAETCA C TAKKM BaJIOM 3aIIPOCOB, UTO IIPUBOJAUT K «3aBHCA-
HUIO» B ero pabore.

HenpeannamMepenHoe BoO3geHcTBME IIPOMCXOAUT BCJIEJCTBUE OIIUOOK IIO-
JIb30BaTeJId, a TaKXKe U3-3a c60eB B paboTe 060pyAOBAHUSA UJIX IIPOTPAMMHOI0
obecneyeHns. B KOHIlEe KOHIIOB, MOT'YyT BOBHUKHYTH U HelIpeABUAECHHbIE BHEIII-
HUe paKTOphI: aBapUs 3JIEKTPOCETH, IIOXKAD UJIU 3eMJIeTPsACEeHUe U IID.

Mepbl 3aWmTbl MHPOPMaLUm

ITpuauMaeMble 4J1a 3aITUTHI HHGOPMAaIlUU MePhI B IEPBYIO OUepeab 3aBUCHT
OT YPOBHS €€ UCIIOJIG30BaAHUS, OT 3HAYMMOCTH HHGOPMAIlUHU U CTeIIeHH yIlep-
6a, KOTOPBIA MOYKeT HaHEeCTH BJIaJeJIbIy ee yTedKa UM pa3pylLieHue.
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Ecsn peub UAeT 0 MepCOHAJBbHON MHPOPMANH OTAEJIBHOTO IIOJIb30BATENs
IIK, To r;aBHOM ONACHOCTBIO ABJAETCS IMOTEPs HAHHBIX 10 HeIpeZHaMepeH-
HBIM NIPUYMHAM, a TaKiXe H3-3a IPOHUKHOBEHHUSA BPEJOHOCHBLIX BUDPYCOB.
OcHoBHEbIe IpaBua 6€30I1aCHOCTH, KOTOPBIE CIeLYyeT COOMIONATh, TAKHUe:

® IIepUOANYECKU OCYIIECTBJISATH pe3epBHOE KOMUpoBanue: (haiarsl c Hau-
6oJiee BaXKHBIMHY JaHHBIMU NJyOJIUPOBATH U COXPAHATH HA BHEIITHUX HO-
CUTEJIAX;
PeryJIsipHO OCYILIECTBJISATh AaHTHBHPYCHYIO IIPOBEPKY KOMIILIOTEDA;
HCIIOJIL30BATh 6JIOK GecnmepefoiHOro MUTaHUSA .

OpHoii M3 YacTo ciaydammuxcsa (Gopc-Makop-
HBIX (BHE3AIIHBIX, HEIIPEOAOJUMEIX) CUTYA il SB- ’ - T
JISIeTCA OTKJIIOUeHUe DJIEKTPOIHEPI MU MM CKAYKH [+ ’ ‘~.~ -
HaIPSKeHUA B CeTU. EC/IM KOMIILIOTED OT 3TOTO HE | - m |
3alHIIleH, TO MOYKHO IIOTEPATH He TOJbKO JaHHbIE, —

HO M caM KOMIIBIOTep: KaKHe-TO €ro YaCTH MOTYT
BBINTH U3 CTPOA. 3AIUTOMN OT 3TOr0 ABJISIOTCA 6JI0-
KM 6ecniepe6oiinoro nurtauua (BBII). O6a3aTenbHO
noxkarouaiTe Bam IIK k anekTpoceru uepe3 BBII.

IIpoGreMa aHTHBUPYCHOIM 3aI{UTHI KOMIILIOTEPa O4eHb 31000 4/HeBHA. OCHOB-
HBIM Pa3HOCUMKOM BHPYCOB ABJISETCS HEJHUIEH3MOHHOE IIporpaMMHOe obecIie-
yeHUe, (pailyibl, CKOMMPOBAHHbBIE U3 CJAYUYaNHBbIX UCTOUHUKOB, a TaKKe CJIYKObI
HWHTepHeTA: 3JIeKTPOHHAA IT0UTa, BceMupHasa naytnaa — WWW. Kax b1l ieHb
B MUpe NOABJIAIOTCA COTHU HOBBIX KOMIILIOTEDHBIX BUPYCOB. Bopn6oii ¢ aTUM
3JIOM 3aHHUMAIOTCS CHEIIUATIUCTHI, CO3JAI0IIe AHTUBMPYCHbIE IPOrPaMMBbI.

JIuneH3MOHHbIE AHTHUBUPYCHbIE IIPOrPAMMBbI CJEAYeT IOKyIaThb Yy
dupMm-npouspoauTesieii. OGHAKO aHTHBUPYCHYIO IIPOrpaMMy HEJOCTATOYHO
JIMINb ONHAYKABI YCTAHOBUTH Ha KOMIbIOTEDP. II0oCjIe 3TOro Hy>KHO PeryJsipHO
OGHOBJIATH ee 6a3y — N06aBJIATHL HACTPOMKM Ha HOBBbIE TUIBI BUpycoB. Haubo-
Jlee OIepaTUBHO TaKoe OOHOBJIEHUE IIPOU3BOAUTCS Uepe3 VIHTepHeT cepBepaMu
GUPM-IPON3BOLUTEIICH.

Ecy oquH U TOT ’Ke KOMIBIOTEDP UCHOJIB3YEeTCA MHOTUMH JIMIIAMYU U JIUYHASA
nHbpopManusa Kakaoro TpedyeT 3aluUThbl OT LOCTyIa IIOCTOPOHHUX, TO C IIO-
MOULIbI0O CUCTEMHBIX CPEJCTB OPraHU3yeTCsA pasrpaHM4YeHHe JOCTyNna A pas-
HBIX nojib3oBartedaei IIK. s aToro cosgaioTcs y4eTHBIE 3allMCH IIOJIL30BaTe-
JIe#, yCTaHaBINBAIOTCA IIaPOJIU HA HOCTYII K MHMDOpMAaIuy, A 3arn(poBaHHOU
uHpoOpMaIK cO3aI0TCA KOHDUAEHIMAJbHEIE KJIIOUN AelndpoBaHud. Mepsl
pasrpaHUYEeHHNs HOCTyIIa 00A3aTeIbHO UCIIOJIL3YIOTCS Ha CETEBhIX cepBepax.

Haun6osbsniuM OIIaCHOCTAM IIOABEPraiTCs IOJIb30BaTeNH INIOOaJIbHBIX Ce-
Teit, UuTepHeTa. [IJ1A 3alUTHl KOMIILIOTEPOB, IIOAKJIIOYEHHBIX K CEeTH, OT II0-
IO3PUTEJbHBIX 00BEKTOB, «KOUYYIOIIUX» II0 CETU, MCIOJb3YIOTCA 3alIUTHbIE
IIporpaMMbl, KOTOpble Has3bIBalOTCA OpamamayspamMu. Kpurepuu mnozospu-
TEJIbHOCTH MOYKET OIIPENeIATh caM OpaHAMaysp MJIX 3a/jlaBaTh II0Jb30BaTeNb.
Hanpumep, mosb30BaTeNIb MOXKET 3alIPETUTH IIPHEM IIOCJIaHUH IO 3JIeKTPOH-
HOM II0YTE C OIIPeIeJIEHHBIX aAPECOB NJIU OIIPENEJIEHHOTO colep KaHus. Bpana-
Mayaphl MOT'YT IIpeAOTBpaIlaTh aTaKu, GUIBTPOBATh HEHYXKHble PeKJIaMHbIe
pacChLIKM U IIpodee. BpaHAMayaphl, 3alUIIAOIINe CETH, MOAKJIIOYEeHHbIE K
IDYTHUM CETAM, Ha3bIBAIOTCS MeJKCeTeBhIMHU S3KPAHAMM.
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Yreuka nHGOpPMANUK MOKET IIPOHUCXOAUTH IIyTEeM IIepexBaTa B IIpoliecce
nepeiavyy o KaHajiaM CBs3H. ECJIHM OT 9TOro He yAaeTcs 3allUTUTHCS TeXHU-
YEeCKMMH CPeACTBAMM, TO NPHUMEHAIT cUCTeMbl mudpoBaHuA. Meromamu
mindpoBaHusa 3aHUMAaETCA Kpunrorpagmus.

Kpuntorpadcdus u 3awmra nncdopmauum

Camble paHHHE YIIOMHHaHUS 00 UCIIOJb30BaHUHU KpUnTorpaduu (B mepeBo-
e — TalHOIIKUCH) OTHOCATCS KO BpemeHaM JIpesuero Erunra (1900 r. 1o 1. 3.),
Meconoramuu (1500 r. go H. 3.). B V Beke 1o H. 3. B opMe TaiiHONIKCH pac-
npocrpansaack Bubiausa. I[pesaepuMckuii umneparop IOauii Ilesapr npuay-
maJj mudp, Hocamui Ha3BaHue mudpa Ieszapa. Bo BpemMsa rpaxgaHcKoi Bo-
HbI B CIITA TaifHOIIHCh UCIIOJIB30BAJIACH AJA MMepefauyl CEeKPEeTHBIX JOHECeHUH
KaK ceBepsIHaMH, TaK U I0KaHaMH.

Bo Bpems Bropoit MUpOBOii BOMHBI IOJBCKHE U GPUTAHCKHE AenindpoBaib-
IIUKYN PACKPBIIX CEKpeT HeMeIKOo# InnudpoBaJbLHOM MalIUHB DHUTMa. B pe-
3yJIbTaTe OBLJIIO YHHYTOXKEHO MHOYKECTBO HEMEIIKHUX IOABOAHBIX JIOJOK, IIOTOII-
JIEH JINHKOP «BucMapk», 1 BOOpyKeHHEIe CUJIBI 'epMaHUK IOHECIH TAMXKeJIbIe
IIOTEePH B pALe OoIepaImii.

C pasBUTHEM KOMIIBIOTEPHBIX KOMMYHHKAIIUH, «cTapas» Kpunrorpadpus
CHOBa CTaJjIla aKTyaJibHOMH. CylllecTByIOI[He MeTOAbI NINPPOBAHUA AEJIATCA Ha
METOJABI C 3aKPBITHIM KJIIOYOM X METOJbI C OTKPLITHIM KJlouoMm. Kirrou onpene-
JIsieT aJITOPUTM JemIn(dpOBKH.

3aKpBITHIM KJIHOY — 3TO KJIOUY, KOTOPLIM 3apaHee 0OOMeHMBAIOTCs ABa abo-
HEHTa, BeylI[1e CEKPETHYIO IEPENIUCKY. ITO eTUHBIHN KJII0U, C IOMOIIIBIO KOTO-
poro IIPOUCXOAUT KaK IIHdpoBaHKe, Tak U gemudpoBanue. OCHOBHAs 3ajada
CEKPEeTHOH IIepelIuCKN — COXPaHMUTh KJIIOY B TaiiHe OT TPeThbUX JIHII.

Bot npumep nmiugpoBaHus ¢ 3aKPLITEIM KJouoM. ITompobyiiTe goragarncs,
B 4eM CeKpeT OJHOro U3 BapHaHTOB KJioya Ilesapsa, ¢ MOMOIIbI0 KOTOPOTO 3a-
mudposano cioBo « KPUIITOIPAPUSA» B caenyroiem mmndpoBaHHOM cO00-
I[eHUH:

JICKPHIIICB®KA

He mago 6piTh Illepaokom XoaMcoM (MOMHHTE, KAK OH pasrajgaj 3arajgky
ILIAMYIITAX YeJIOBEYKOB?), YTOOBI PACKPBITH CEKpeT. 3iech UCI0JIb30BaHa 3a-
MeHa pycCKHUX OYKB Ha cienyroniue B ajddaBuTe 6ykBsl. MOXXHO CKa3aTh, 4YTO
KJIIOY 3aKJIIOYAETCS B ITUKJINYECKOM CMellleHnH ajldaBUTa Ha OJHY IIO3UIIUIO.
IIpu nukInYecKkoM cMelleHnH 6yKBa «fl» 3amMeHseTcs Ha «A». I[1a pycckoro
aypaBuTa BO3MOXKHEI 32 BapuaHTa KJaiouell mudpa Ilesapsa, orauyaromuxcs
BeJIMYUHOI cMeleHus. Takoit mugp Jerko pasragaThb. B coBpeMeHHO# Kpumn-
Torpaduu UCIIOJIb3YIOTCS ropasio 6ojiee CJIOKHBIE KJIIOUH.

B XX BeKe HOBBIM CJIOBOM B KpHUIITOrpadHH CTAIN TaK Ha3hIBAEMbIE aCHM-
METPHUUYHBIE AJITOPUTMEI ITH(MPOBAHUA. AJITOPUTMEI C OTKPBITHIM KJIIOUOM,
UM aCMMMETPHYHbIe aJITOPUTMBI, 0a3NPYIOTCSA Ha KUCIOJb30BAHHUU OTHEJb-
HBIX IITH(MPOBAJBHOrO (OTKPHITOTO) M AeHIM(PPOBAJIBLHOrO (3aKPHITOr0) KJIIO-
yeii. B aIropuTMax ¢ OTKPHITHIM KJIIOUYOM TpebyeTcs, YTOObI 3aKPHITHIN KJII0Y
6BLJI0 HEBO3MOXKHO BLIUYHCIHUTD 110 OTKPLITOMY Kawouy. Mcxoas us saToro Tpedo-
BaHUA, ITU(PPOBAJIBHBINA KJIIOU MOXKeET ObITh JOCTYIIHEIM KOMY YTOAHO 6€3 KaKo-
ro-snu6o yigep6a 6e30macHOCTH AJIA aJIrOPUTMAa AemudpoBaHNA.
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Ludposble nognucu u ceptudukatbl

MeToasl kpuntrorpaduy MO3BOJAIOT OCYIIECTBJIATh He TOJbLKO 3aCeKpeUu-
BaHUe coobieHunit. CylecTBYIOT IpMEeMbl 3aIUThHI I€JIOCTHOCTH COOOIEeHuU,
MO3BOJIAIONIHE OOHADPYKUTH QPAKThHl HBMEHEHU A UJIU IOAMEHbBI TEKCTAa, a TaKXKe
MOAJIMHHOCTU UCTOYHHKA COOOIIIeHus.

CpaBHHTEJBLHO HEJAaBHO MOABUJIACH TEXHOJIOTHA IUPPOBOI moxnucu, 6a-
rogaps 4emMy HUcuesJjia HeOO0XOAMMOCTh IIepefaBaTh IOAIIUCAHHbIN MOAJIUHHUK
JOKYMEHTa TOJILKO B 6ymakHOM Bufe. Pasymeercs, 3fech pedb He HJET O CKa-
HUPOBAHUM MOAIINCH.

IIndpoBasa mognuce — 3TO HHAUBUAYAJIBHBIN CEKPETHEIHN mudp, KI0Y KO-
TOPOT'0 U3BECTEH TOJIBKO BiaAeably. B MeTogax mudpoBoii MOAIINCH YaCTO HC-
MOJIB3YIOTCA AJTOPUTMBI HIM(PPOBAHUS C OTKPBITHIM KJIIOYOM, HO HECKOJIBKO
MHaue, 4eM OObIYHO, 8 UMEHHO: 3aKPEITHII KJII0U IPUMEHsAeTCA AJid mudpoBa-
HHUSA, &8 OTKPBITHIN — IJIa AemnpoBaHUuA.

Hanunune nudpoBoit mogmmucu CBUAETEILCTBYET O TOM, UTO €€ BJIajeJiell oA
TBEPAUJI NOAJIHUHHOCTS COAEPKMNMOro NepeJaHHOro COOOIeHnA.

Ecau BBl moyunsiu ZOKYMEHT, 3aBepPeHHBIN U(PPOBOii MOAINCHIO, TO BaM
HY2X€H OTKPBITHIH KJIIOY AJId ee paclIN(POBKY, IepeSaHHBINA BJIaleJIbIIEM IIOL-
nucu. U BOT TYT CKpEIBaeTcA npobiieMa: KaK YAOCTOBEPUTHCSH, UTO OTKPBITHIH
KJIIOY, KOTOPBIH BEI IIOJIYYUJIH, eHCTBUTEIbHO ABJIAETCS KJIIOUOM BJIagesbIia?
31ech B eJ10 BCTYIAIOT HU(PPOBLIE CEPTUDUKATEI.

IMudporoii ceprudurar — 3TO0 cooblIeHMNEe, IOAINNCAHHOE MOJHOMOYHBIM
OpraHOM CepTUPUKAIIUH, KOTOPHIH MOATBEPIKAAET, YTO OTKPHITHINA KJIIOY Jeii-
CTBUTEJIBHO OTHOCHUTCS K BJIAAEJBILY IIOAIIACH M MOXKET OBITH MCIIOJIb30BaH AJISA
JemudpoBaHusa. YToOBI MOJYUYHUTH CEPTHMHUKAT IIOJITHOMOYHOT'O OpraHa CepTH-
dUuKanuu, Hy>KHO IIPeACTaBUTh B 9TOT OPraH AOKYMEHThI, IOATBEepXKAAIOIIINe
JIUYHOCTD 3asBUTEJIA.

Bonpocb! u 3agaHus

1. ITouemy nH(MDOPMAIIHIO HAZO 3AIIUAIIATE?
2. Kakue OCHOBHbIE B! YIPO3 CYIIECTBYIOT AJA LudpoBoii mHGopManuu?

3. BcTpeyasiucs JiM BHI CO CIy4YasiMHU opasKeHus nuHpopmanuu Bupycamu? Kakoit au-
TUBHUPYCHOM IIPOrPaMMO#i BhI IIOJIb3YyeTeCh?

4. 9ro Takoe xaxkepckasa aTtaka? I{yis xoro oHa omacHa?
5. Yo HazO AesaTh, YTOOGK! GLITH CIIOKOMHBIM 3a HHPOPMAaLUIO B cBoeM JinuHoM ITK?

6. Kakne Mephl KOMIIBIOTEPHOI 6€30IIaCHOCTH CJIEAYET HCIIOJb30BaTh B IIKOJIbHOM
KOMIIBIOTEPHOM KJiacce?

7. YeM oTJIMYAETCA IIN(PPOBAaHHUE C 3aKPHITHIM KJII0UOM OT HIM(PPOBAHUA C OTKPHITHIM
KJ4oM?

8. Kakoii BapuaHT KJioua Ilesaps ncnosn3oBan s mudpoBaHUA 3HaMEeHUTOH dpa-
3Bl APYTrOro BEJIMKOrOo apa ¥ mojaxkosoAuna? Pacuiugpyiite TallHOIUCH:

TYHBINO, OEJH30, TCA3MJIIO!

3-1415
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9. lanHOe 3ajaHMEe HOCHUT HEMHOIO INYTJIHBHEIM XapakTtep. aH 3ammndpoBaHHBIHN
TEKCT:
BYAJHVFNBRF - K.,BVSQ GHTLVTN DCT[ EXTYBRJD!

IToOckra3ka: KJII0U CBA3aH C PACIIOJIOMKEeHNEM 3HAKOB Ha KiaBuaTtype. [lonpobyiite
pacmudpoBaTh CooGIIeHHE.

10. Ecsain BBI pemruiu NpeABIAYIIYIO 3aa4y, TO 3alIu(pPyiiTe TEM 3Ke MeToAoM (Ppasy:
BCE TAMHOE CTAHOBUTCS ABHBIM.

11. Kakyio hyHKIHIO BLINIOJHAIOT 6paHAMAaY3pEI M CeTeBhIe 9KPaHbl?

12. Ot yero cracaer uu@poBas MOAIUCH?

Cucrema OCHOBHbIX NOHATUM

3amuTa Hu@poroii HHpOPMAUHA

ITn¢gpoBas nacgpopmanua —
nHpopManMa, XpaHeHHe, nepeaadya 1 06paboTKa KOTOPOH OCYIIeCTBIAIOTCH CPEACTBAMU
UKT

3amumaemaa wHGOpPMaLHA —
nHGOpMALMA, ABJISIOIIAACA IPEIMETOM COOCTBEHHOCTH M IIOJIeKalnas 3aliuTe B COOT-
BETCTBHH C TpeGOBAHUAMM IIPABOBBIX JOKYMEHTOB MJIM TpeGOBAaHMAMH, YCTAHABIUBaE-
MBIMH COGCTBEHHMKOM HHGOPMAaLHAH.

Yrpo3a yreuxn Yrpo3a pa3pymenus
IIpennamepeHHast Kpaka, KonupoBa- | Hecankuuonupo- |HenpegaamepeHHoe
HUe, OPOCJYIINBAHHUE U NP. BaHHOE paspylieHue

paspyIineHue

IIpounkHOBEeHHE IlepexBaT B KaHa- | BpenoHOCHBIE Omu6KM HoJIL30BaTEeJISA,
B IIaMATH KOMIIBIO- | JIaX IepegayH AaH- | IPOrpaMMHEIe c6ou o6bopynoBaHud,
Tepa, B 6assl JAaH- | HbIX, MCKa)X€HHUe, | KOABI-BUPYCHI; omubky u c6ou B pabore
HBIX MHOOPMAIIHOH- | IOAJIOr JaHHBIX AesiTeJILHOCTD ITO, dopc-maxopHEIE
HBIX CHCTEM XaKepoB, aTaK#u o6CcTOATENIBCTBA

Meps! 3amuThl HEPOPMALHH

PdusuyecKas 3alUTa KaHAJIOB; AHTHBHUDPYCHEIE PesepBHOE KOTUpPOBa-

Kpunrorpadpudeckue mucbpsi; IPOrpaMMBEI; HHe; UCIOJIb30BaHHEe

nudpoBas NOAONCH X CEPTUDUKATEI GpaHaMayapHI; BBII; KOHTpPOJIb ¥ IPO-
MeXKceTeBhIe dunakTHKa o6opynosa-
3KPaHEI HHS; pasrpaHUYEHUe

JocTyma




[maBa 3
UHdopmMmaunoHHbIe moaenu

KomMmnbloTepHoe
§13 nHpopmMaLunuoOHHOe
MoaenupoBaHue

H3BecTHO, YTO MOAEJb — 3TO HEKOTOPOE YIIPOIlleHHOEe Iog00Kue peaJbHOro
o6bexTa. Bosiee mosIHOE OIIpesesieHKe 3BYUHT TaK:

Mogenars — 3TO 00'BEKT-3aMEHHUTEJb, KOTOPLIA B OIpeAeJIeHHBIX YCIOBH-

AX MOXKET 3aMEHATH 00 beKT-opuruHaj. Mozxesb BOCIIPOU3BOLUT UHTEPE-
cylolifie HaC CBOMCTBA M XapaKTEePUCTHKM OPUTHHAJIA.

Mogpeinu 6bIBalOT MaTepHAJIbHBEIMHA U HHGOpManuoHHBIMU. [IpuMepaMu ma-
TepHUaJIbHBIX MOJeJell ABJIAIOTCA INIo0yc — Mozesib 3eMJIN; MaHEKEeH — MO-
JeJIb 4eJIOBEYEeCKOro Tejla; MOJAEJIH CaMOJIeTOB, KopalbJieii, pakeT, aBTOMOGHU-
Jeii; MaKeT 3aCTPOMKH JKHUJIOro pailoHa B ropojie ¥ MHOTrOe ApYyroe.

ITpegmeToM n3yyeHU s ”HOOPMATHUKHU ABJIAIOTCA HHOOPMAIIHOHHEBIE MOZEJIH.

B nndopmanmonnoii Moaem oTpajkaloTCs 3HAaHUA YeJIoBeKa 00 o0'beKTe

MozenupoBaHus. NHpopManoHHasa MOJieJIb — 3TO ONKMCAHKE B TOM MU
HHOM opMe 06'bEKTa MOAEINPOBAHUA.

06 beKTOM NHGPOPMAIIMOHHOI'O MOAEJHPOBAHUA MOYKET OBITH BCE UTO YIrOA-
HO: OTHAeJIbHBIE IpeAMETHI (AepeBo, CToJ); pu3udyecKue, XuMUYeCcKue, 61moJIo-
ruyecKHe nporecckl (TedeHne BoALI B TpyOe, IoJIydeHre CepPHOM KHCJIOTHI, PO~
TOCHHTES3 B JINCTHAX PACTEHMI); METEOPOJOrniYecKue ABjIeHu (rpo3a, CMEpPY);
9KOHOMMUECKHE M COIlHAJbHEIE IIpollecchl (IMHAMHKA IIeH aKInuii Ha Gupixe,
MUT'pPALUs HACEeJeHU ).

MosxHO ckKasaTb, 4TO MHGOPMAIMOHHBIM MOJEJHPOBAHHEM 3aHHMAETCH
aiobass HayKa, IOCKOJIBKY 3ajJadya HAYKH COCTOHUT B IOJIyYEHHH 3HaHHU, a
HaImy 3HAHUA O OEHCTBUTEJIBHOCTH BCErga HOCAT NPHUOJIMIKEeHHBIH, T. €. MO-
OenvHulil, xaparxmep. C pa3BUTHEM HAYKH 9TH 3HAHUSA YTOUHAIOTCSA, YIriay6as-
IOTCS, HO BCE€ PABHO OCTAIOTCA NIPUOINKeHHBEIME. CTapble MOAeIH 3aMEeHSAIOTCS
Ha HOBHIE, 60JIee TOUHEIE, M 3TOT IIpoliecc 6eCKOHEYEeH.
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duzuka co3gaeT MoAeId PUINUYECKUX 00BEKTOB, XUMHA — XMMHUYECKHUX,
9KOHOMMKA U COI[MOJIOTUA — COIIUAJBLHO-3KOHOMUUYECKUX U T. 1.

Hngpopmamura sanumaemcs obujumu memodamu u cpedcmeamu coida-
HUS U UCNONb308AHUSL UHGOPMAUUOHHBLX Modeneil.

Komnslorepuana nagopmauuonnasa moaeab. OCHOBHBIM HHCTPYMEHTOM CO-
BpeMEeHHOH HHPOPMaTHKH ABJIAETCA KoMIbIoTep. IloaToMy nHdopManHoOHHOE
MoJAeJINpOBaHUue B HHGOPMaTHUKE — 3TO KOMIBIOTEPHOE MOJAEJUPOBaHNUE, IIPU-
MeHHMOe K 06'beKTaM pa3JINYHBIX IpeAMeTHBIX obsacTeit. KoMbioTep o3BoO-
JINJI yYEeHBIM paboTaTh ¢ TAKUMH HHPOPMAITUOHHLEIMHA MOAEJIAMHU, UCCJIELOBA-
HHE KOTODPbBIX OBLJI0O HEBO3MOYKHO MJIX 3aTPYAHEHO B JOKOMIILIOTEPHEIE BpeMe-
Ha. Hanpumep, MmeTeopoJsioru morJu 1 100 jieT Hasag HanucaTh ypaBHeHUA AJI
pacueTa IIPOrHO3a IIOroJkI Ha 3aBTpa. Ho Ha pellleHNe UX «pYYHBIM CIIOCOGOM »
norpeboBasiock 6bI MHOTO JieT. Y JIMIIIb ¢ IOMOIIBI0 KOMIBIOTEPA IMOSIBUJIACH
BO3MOYKHOCTh PACCYMTATh IPOTHO3 IIOTOALI IIPeXKie, YeM HACTYIIUT 3aBTpPalll-
HUH JEHb.

Yame Bcero nHGOPMaMOHHOE MOAEJIUPOBaHHUE HCIIOJIB3YETCA AJIA IPOTHO-
3MPOBaHUSA IIOBEJEHUS 00'bEKTa MOJAEJIUPOBAHUA, AJIA IPUHATUA YIPaBJIAIO-
muXx permeHuii. XapaKTepHOH! 0cO6€HHOCTHIO KOMIIBIOTEPHBIX HHGODPMAIUOH-
HBIX MOJ€eJIel IBJIeTCSI BOBMOYKHOCTh UX HCIIOJIL30BAHUSA B PEXKHMe peaIbHO-
ro BpeM€eHH, T. €. C COOJIIOfeHHeM BPEMEHHEIX OrDaHNMYEHHIl Ha IIOJy4YeHUe
pesyiabraTa. B camoMm esie, KaKOH CMBICJI UMEET IIOJIyYEeHHE Yepes3 HeeJII0 IIPOo-
IHO3a Ha 3aBTPa UJIY PacyeT YIIPaBJISAIOIIero Pelle s Yepes Yyac, €CJIH1 ero Ipu-
HaTHe TpebyeTcA uepes NAThH MUHYT? BrICOKOe OBICTpPOAEiCTBIE COBPEMEHHBIX
KOMIIbIOTEPOB CHUMAET 9TH MPOOJIeMEI.

Jransl mogejmpoBanua. IlocTpoenre HHPOPMAITMOHHON MOJe/IN HaUMHA-
€TCs C CHCTEMHOI'0 aHaJIN3a 00'beKTa MojieaupoBanus. IIpeacrasum cebe 6bICT-
po pactymyio GUpMy, PYKOBOACTBO KOTOPOH CTOJIKHYJIOCH C HPOOJIEMOH CHU-
KeHUdA apdeKTHBHOCTH paboThl GHUPMEI IIO MEPE ee pocTa (UTO ABJISIETCHA O6bIU-
HOM cuTyalyei) ¥ PenIno YIOPAAOYUTL YIPaBJIEHUYECKYIO AEATEJbHOCTD.
ITepBoe, uTo OyAET CAEIAHO HA 3TOM IIYTH, — CUCMEMHbLI AHANLU3 KEATEILHOC-
TH GUPMBI, T. €. aHAJIN3 00'bEKTa MOAEJIMPOBAHUA KAK CHCTEMBI B COOTBET-
CTBHUU C CUCTEeMHBIM moaxonoM (cM. riasy 2). CHCTeMHBIH aHAJIUTHK, IIPUIJIA-
IIeHHKBIHN B GUPMY, JOJIKEH U3YUHUTDh €€ feATEJIbHOCTh, BBIAEJIUTh YYaCTHUKOB
Ipolecca yrnpaBjJeHUs M UX JeJIOBble B3BAUMOOTHOIIIEH .

Hasee nosyueHHOE TeOPETHYECKOE ONMUCaHNEe MOAEJIUPYEMOIi CHCTEMEI ITpe-
obpasyeTcsi B KOMIBIOTEPHYIO MOAEJb. 1A 9TOro ucnob3yerca Jub6o roroBoe
IIporpaMMHoe ob6ecrieyeHne, JH60 IPUBIEKAIOTCS IPOrPAMMHUCTHI AJIA €TI0 pas-
paboTku. B KOHEUHOM HMTOre IIOJy4YaeTcs KOMNObIOTEpHas MHGDOPMAIlMOHHAA
MOJieJIb, KOTOpada 6yZeT NCII0JB30BaTHCS 10 CBOEMY Ha3HAUYEHUIO.

Jla Hamero npumepa ¢ GupMoil KOMIBIOTEPHAS HH(POPMAIITMOHHASA MOJEIb
MOMOJYKeT HalTH ONITUMAJIbHBIN BapUAHT YIIPaBJI€eHUA, IIPH KOTOpOM 6yzAeT 1o-
CTUTHyTa HauBbIcIasa 3¢hGheKTUBHOCTh Pab0ThI (GPMPMEBI COIJIACHO 3AaJIOXKEHHO-
MY B MOJieJIb KpDUTEPHIO (HalpUMep, 3TO MOXKeT ObITh MaKCHUMYM IIpUOLIJIN Ha
€IVHUILY BJIOJKEHHBIX CPEJICTB).

Nuadopmanmonnas moaeap 6asupyeTrcs Ha JaHHBIX, T. €. HA MHbopMaI U
06 06beKkTe MoZenupoBaHusA. JI060ii peasbHbIi 00BEeKT 006J1amaeT OeCKOHEU-



§ 13. Komnslorepaoe vHGPOPMAIHOHHOE MOAEIHPOBAHHE 69

O6BexT Teopernyeckasn IlepeBon B KomnrsioTepHas
MOZEeJIHPOBAHUA CHCTeMHBIH |—p nHpopMaLMOHHAA KOMIOBIOTEPHYIO nHGOpMaNMOHHAA
(peanbHas MOoJeNb dopmy MOJeNb
cucremMa)

Puc. 3.1. Oransl pa3paboTKH KOMIBLIOTEPHOM HHGOPMAITMOHHONM MOAEIH

HBIM MHOJKECTBOM Da3JIMYHBIX CBOMCTB. IJ1s co3gaHus ero HHGOpMaIuOHHOH
Mojenu TpebyeTcs BHIAEJUTD JIUIIb Te CBOHCTBa, KOTOPhIE HEOOXOAUMEI C TOU-
KU 3peHUS I1eJIU MOAEINPOBAHMA; Y4eTKO chOPMYJIUPOBATH 3TY IeJIb He06X0oAuU-
MO IO HadaJjia MofejaupoBaHusi. Hampumep, eciau Bbl XOTUTE CO3JaTh MOJENb
ydeOHOro Impolecca B BalreM KJjiacce, TO BaM ITOTpe6GyIoTCs JaHHBIe 00 u3ydae-
MBIX IpeIMeTax, PACIUCAHUHU 3aHATHMH, OIleHKaX YYeHUKOB, IIPerogaBaTeJ ax.
A ecyiu BBI 3aXOTHUTE CMOZEJHUPOBATH IIPOIECC JIETHEr0 OTALIXa (Hampumep,
KOJIJIEKTUBHOH IIOEe3KHU Ha IoTr'), TO BaM MOTPeOYIOTCS COBCEM Jpyrue JaHHbIE:
CPOKH IOe3AKH, MapIIPYT IIoe3a, CTOUMOCTb OUJIETOB, CTOMMOCTh PACXOJAOB
Ha INUTaHUe U np. Bo3MOXKHO, UTO €IUHCTBEHHBIMU OOIUMU JaHHBIMU IJIs
3TUX ABYX MojeJieit 6yJeT CIIMCOK YUeHHKOB KJacca.

Cucrema OCHOBHbIX NOHATUNA

KoMnsiorepHoe nagopManmoHHOe MOAEIHPOBaHHE

Moznens — 3TO 06'bEKT-3aMEHHUTENb peaqbHOro o0'BeKTa

Buasl Mmogeeii:

MarepuajbHbBIE NudopmanuoHHbIe MOAEIH
(HaTypHBEIE)
MoJeu KoMnsiorepaasa naEdhopManuoHEHasaA MOJeJIb —

MoJeJ b, peajIu30BaHHasA HA KOMIIBIOTEPE

9Tansl NOCTPOSHUS KOMIIBIOTEPHOM HHGOPMALHOHHOM MOXeIH:

Onpeaenenue CHCTeMHBIIT aHAJIHU3 Peanusanusa mogesirun

ey o0'beKTa Ha KOMIIBIOTepe:

MOAeJINPpOBaHUA MOJeJINPDOBaAHUA! HCIOJb3yeTCA ClelaJib-
pe3ysbTaT — TEeOPe- | goe mporpaMMHOe obec-
TH4YeCKaA MHPOPMA- | reyeHMe WU ASLIKHU BLI-
IIHUOHHAasA MOJ€eJlb COKOr'0 YPOBHA

Bonpochbl u 3apaHus

1. 9ro Taxkoe moxens? IIpuBeguTe IpUMephl MaTePUAJILHBIX MOJeJell, He YIIOMAHY-
THIX B n1aparpade.

2. Yro Taxoe MHOOPMAIITMOHHAA MOJEJNH?
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3. Mo>kHO JI1 KapTy TopoAa Ha3BaTb MHPOPMAaIMOHHOMK MoZeabio? OGocHYiiTe OTBET.
4. IloyeMy MHOTHe HayYHble 3HAHUA MOYKHO OTHECTH K MHGOPMAIMOHHEIM MOAEIAM ?
5. KakoBa posis “HGOPMATHKY B THPOPMAILMOHHOM MOAEJIAPOBAHUM ?

6. B ueM mpenMyIeCTBO KOMIILIOTEPHEIX HHGOPMAIIMOHHLIX MOZeJel IIepes Teope-
THUYECKUMHU?

7. Kakue naHuble BEI GBI BKIIOUMINA B MHQOPMAIMOHHEIE MOJEJH CIeAYIOIUX 00beK-
TOB U IIPOIIECCOB:

e obef B IIIKOJBHHOM CTOJOBOM;
® DEeMOHT KBapTHDHI;
e Iacca’kHup Ioesza;
e JIOM, B KOTOPOM BEI >KHBeTe?

CTpPYKTYpbl AaHHbIX:
§14 | pepeBbA, ceTy,
rpadbl, TabnNMubI

JlaHHBIE, HCIIOJIL3yeMBI€E B J1I000¥ NHPOPMAIIMOHHON MOoAe/In, BCerga omnpe-
JIeJIeHHBIM 00pa3oM yInopAo4YeHbl, CTPYKTYpHUpPOBaHbI. MHaYe MOYKHO CKa3aTh
TaK: JaHHbIE, HA KOTOPHIX 6asupyercsa nHGOpPMAIMOHHAA MOJEeJb, IIPeCTaB-
JIAIOT cCOO0 CUCTEMY CO BCEMH XapaKTEePHBIMM MPU3HAKAMM — 3JIEMEHTHBIM
COCTaBOM, CTPYKTYpOii, HadHaueHneM. TaKne CTPYKTYPHUPOBAHHBIE CUCTEMBI
JaHHBIX YaCTO Ha3bIBAIOT CTPYKTYpPaMHu JaHHLIX. Mcciieyss HEKOTOPYIO peab-
HYIO cucTeMy (00 bEKT MOJIEJINPOBAaHUA), CHCTEMHBIN AHAJIUTHK CTPOUT €€ TeO-
peTuyecKkyio Mozeab (cMm. puc. 3.1). IIpu aTOM B nIepByI0 ouepeab OH JOJIKEH
OIIMCATh CTPYKTYPY AaHHBIX. MBI pACCMOTPHM HECKOJBKO YaCTO MCIIOJIb3ye-
MBIX BHJIOB OIIMCAHUS CTPYKTYP JaHHBIX: I'padkl, HeEpapXUUeCKHUe CTPYKTYPhI
(mepeBbs) 1 TAOIHIIBI.

Ipadbi

NuabopManusa o HEKOTOPOM peaJibHOM O00'bEKTE MOYKET ObITh IIPECTAaBJICHA
mo-pasHoMy. B pa3roBopHoii peun MBI MCIIOJIb3yeM CJIOBeCcHOe (BepbasibHOE)
npeacTraBjieHHe HHPopManuu. Bor, HanmnpuMep, CIOBECHOE OITMCaHHe HEKOTO-
poii MmectHOCTU: « Harr paitoH cocTouT M3 naTH moceakos: Jleaxknuo, Babku-
HO, Pennkuno, KomrkuHO 1 MBINIKMHO. ABTOMOOHIBHBIE JOPOTH IIPOJIOYKEHBI
mexay: Heaxknno u Babkuno, leakuno u Komknao, BabknHOo 1 MBIIIKKUHO,
Ba6kuno u Komkuno, Komkuuo u Penkuuo». ITo TakoMy onmucaHHAIO JOBOJIb-
HO TPYAHO TIIpPeACTAaBUTh cebe 3Ty MEeCTHOCTb, HEJErKO M 3alOMHUTH
onucaHue. A npeacrasbTe cebe, UTO MOCEJKOB He 5, a 25! Bcé ropasfo noHAT-
Hee CTAHOBUTCS U3 CXeMBI Ha puc. 3.2 (Ha Hell moceJKU 0603HaueHbl NIEPBEIMH
6yKBaMK CBOMX Ha3BaHMIi).
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O (5)
O
° 0

Puc. 3.2. HeopueHTHpOBaHHBIN rpad (ceTs)

9To He KapTa MECTHOCTHU. 37IeCh He BhIZIePyKaHbl HallpaBJeHHUs II0 CTOPOHAM
cBeTa, He cobuoaeH macirab. Ha aToil cxeMe oTpakeH JHUIIIb QPAKT CYIIIECTBO-
BaHUA IATH IIOCEJKOB U JOPOYKHOM CBA3U Mexxkay HuMHU. Takasa cxema Ha3bIBa-
ercs rpacdom.

I'pag omobpasxcaem snemeHmHbLil COCMA8 cucmembl U cmpyKmypy céaseil.

CocTaBHBIMHU YacTAMHU rpacda ABIAIOTCA BEepIIMHLI U pe6pa. 3xech Bepliu-
HBI N300pakeHBl KPY)>XKKaMy, 0603HAYAIOIMMH 3JI€eMEHTHl CHCTEMEI, a pebpa
u306pasKeHbl JUHUAMH, [IOKA3BIBAIOIIMMHU CBA3U (OTHOIIEHHA) MEXAY dJie-
MeHTaMu. 1A Ha 3TOT rpad, JIerko MOHATH CTPYKTYPY AOPOYKHOM CHUCTEMEI B
JaHHOM MECTHOCTH.

ITocTpoeHHEI rpad M03BOJIsAET, HAIPHMMEDP, OTBETHUTH Ha BOIIPOC: Yepes Ka-
KHe IIOCEJIKU HaZl0 IIPoexXaTh, YTOOhI JobpaThes u3 PenkuHo B MbrmmkusO. Bug-
HO, 4YTO €CTh ABa BOSMOKHEIX IIyTH; 0003HAYUM HX TaK:

HDP—K—B—M;

2)P—K—IO0I—B—M.

OueBHAHO, HEPBLI IYTh 60Jiee BHIMOAHEIM, IOTOMY YTO OH Kopode. OfHaKO
€CJIN IO KaKOo#-To npuuynHe fJopora mexxay K u B okakeTcs HermpoesJxeii (Ha4-
HYTCS PEeMOHTHBIe pPabGoThI MJIM JOPOry 3aHeCeT CHEIroM), TO €JMHCTBEHHBIM
ocTaeTcsa BTOpoil myTh. I'pad Ha puc. 3.2 ele Ha3HIBAIOT CETHIO.

s cemu xapaxmepHa 603MOHCHOCTMb MHONCECTEA PA3LULHBLX LYymell ne-
pemeujeHus no pebpam mexndy HeKOMOPbLMU NAPAMU 6EPULUH.

s ceTeil TaKKe XapaKTEepHO HAJINYHE 3aMKHYTHIX IyTeil, KOTOPhIe Ha3hbl-
Barorcsa uukjgdamu. Ha puc. 3.2 umeerca nukia: K — II - B — K. Kcratu, repmus
«AOPOXKHAA CEeTh» HCIOJL3YeTCA U B pasroBOpPHOH peum. VI yeMm Takas ceThb
ryme, TeM JIydllle AJIf COOOIIEeHNsA, IOCKOJIbKY IMOABJIAETCS MHOXKECTBO pas-
JIUYHBIX BAPMAHTOB IIpoe3fa.

I'pad, msobpaxkeHHnIii Ha puc.3.2, ABJIAETC HEOPHUEHTHPOBAHHBIM Ipa-
dom. Ha HeM karkmoe pe6bpo 0603HaUaeT HaINUKe AOPOKHOM CBA3HU MEXKAY ABY-
MsA nyHKTamu. Ho fopo)xHas ¢cBA3h AeHCTBYET OZUHAKOBO B 06€ CTOPOHBI: €CJIH
II0 AOpOT'e MOXKHO IIpoexaTh oT B K M, To 1o Heil )Ke MOXHO IpoexaTh 1 oT M k
B. Takyio cBa3b e1nie Ha3LIBAIOT CUMMEMPUYLHOIL.

A Tenmeps pacCMOTPHM APYroii mpumep rpada — Ha puc. 3.3.

9TOT IpUMep OTHOCHUTCA K MeaunuHe. I3BeCTHO, UTO CYILIECTBYIOT YEeThIpe
IpyInbl KpoBM uesioBeKa. OKkasbpIBaeTCs, YTO IIPH IepeIMBAHNH KPOBH OT OLHO-
ro yeJIOBEKa K APYroMy He BCe I'PYIIIILI cOBMecTUMEI. I'pad Ha puc. 3.3 mokassl-
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Puc. 3.3. OpuerTpoBaHHEbIi rpad

BaeT BO3MOKHEIE BaDUAHTEHI lepeJIMBaHUsA KPOBH. I'pynnbsl KpoBu 0603HaYEHBI
BepIIMHaMM rpacda ¢ COOTBETCTBYIOIIMMHA HOMEpPaAMH, a CTPEJIKH YKa3bIBaIOT
Ha BO3SMOXKHOCTb IIEPEJIMBAHUS OLHOM I'PYIIIILEI KPOBH Y€JOBEKY C IPYyTroi rpyI-
noi kpoBu. Hanpumep, u3 aToro rpada BUAHO, YTO KPOBE I rpynibl MOXKHO I1€-
pesuBaTh JIIOOOMY 4YeJIOBEKY, a UeJIOBEeK ¢ I rpynmoif KpoBM BOCIIPMHHMAET
TOJILKO KPOBB CBOEM rpynnksl. BuaHo Takike, 4To yejoBeky ¢ IV rpynnoit kposu
MOXKHO IIepeJINBATh JII00YI0O KPOBb, HO €r0 COGCTBEHHYIO KPOBb MOYKHO IlepeJIn-
BaTh TOJIBKO UEJIOBEKY C TOH K€ I'PYIIIIOM.

CBs3M MeXXAy BepIIMHAMH JaHHOro rpada HecumMmempuiHbv.L ¥ IOITOMY
u300pakaloTCsa HallpaBJeHHBIMHY JJUHUAMM CO cTpeJKamMu. Takue JIMHUY NpU-
HSATO Ha3LIBATH AYraMM (B OTJHYMe OT pebep HeOPHMEeHTHPOBAaHHEIX rpacos).
I'pad ¢ TakumMu cBOlicCTBAMH Ha3LIBAETCA OPMEHTHPOBAHHBIM. JIMHUS, BBIXO-
OAMIaAg M BXOAALAs B OGHY U Ty JKe BepIIMHY, HasbiBaeTca merJaei. Ha
puc. 3.3 IPHUCYTCTBYIOT YEThIpE TAKMeE IEeTJ/IH.

HeTpyaHo moHATH nmpenMylleCTBa M300pa’KE€HHUSA CHCTEMBI II€peINBaHUSA
KpPOBH B BHuje rpada 1o CpaBHEHHUIO ¢ BepOAJIbHBIM (CJIIOBECHBIM) OIIMCAHHEM
TeX )Ke caMbIxX npaBuJi. I'pad Ha puc. 3.3 1erko BOCIPUHUMAETCS U 3alIOMUHA-
ercs.

Uepapxuueckue cTpyKTypbl (AepeBba)

IIpu nocTpoennu NHGOPMAITMOHHBIX MO/EJIeH MHOTHX CUCTEM IIPHUXONUTCS
HMEThb JeJI0 C HepapXHYecKoi cTpyKrypoii. Kak mpaBuio, mepapXHUecKYIo
CTPYKTYPY MMEIOT CHCTEMbl AAMUHHUCTPATHBHOIO YIPaBJICHHUA, MEXAY dJe-
MEHTAMH KOTOPHIX YCTAHOBJIEHBI OTHOIIIEHUA MogunHenHocT. Hanpumep: gu-
PEKTOP 3aBOJIa — HAYAJbHUKH I[€XOB — HAYaAJILHUKHU YYaCTKOB — OpHUTrajgu-
pbl — paGoume. MepapXHUUeCcKyI0 CTPYKTYPY UMEIOT TaKyKe CHCTEMBI, MEXAY
3JIEMEHTAMHU KOTOPLIX CYIIeCTBYIOT OTHOIIIEHUA BXOXKIEHUA ONHUX B APYTHeE.

Ha puc. 3.4 nzob6paxeH rpag, oTpaskammuii iepapXnyecKyio afMUHNUCTpA-
TUBHYIO CTPYKTYPY HaIlrero rocyaapcrsa: Poccuiickasa @efepanui JeJIUTCA HA
ceMb afMUHHUCTPATUBHBIX OKPYT'OB; OKpPYra AeJATCA Ha peruoHki (obsacTu u
HaIMOHAJIbHEIE pecIlybJIMKH), B COCTAB KOTOPBIX BXOJAAT ropoja U Apyrue Ha-
ceJIeHHRIe NYHKTHI. Takoii rpag HaseiBaeTcsa aepeBoM. OCHOBHEIM CBOHCTBOM
JepeBa SABJISETCS TO, UYTO MEKAY JIIOObIMU ABYMS €r0o BepIIHHAMHU CYIIEeCTBYEeT
eIUHCTBEHHLIN NyTh. [lepeBba He coiep KaT IMKJIOB ¥ IIeTeJIb.
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Poccwitckas denepauns
LieHTpanbHbI Mpusonxcknin
oKpYr oKpyr
@ Huxeropoackas 06,

Ceepo-3anagHbiin
oKpyr

Ypanbckuin
oKpyr

Puc. 3.4. I'pad nepapxmndyecKoil CUCTEMBI
(agMuHHCTpaTHBHAA CTPYKTYpa Poccuiickoit @engeparnm)

O6BIYHO y AepeBa, 0TOOPAKAaIOIero HepapXUUEeCKYIO CUCTEMY, BBIAEISAETCS
OJiHa IJIaBHAs BepUINHA, KOTOpPas Ha3hbIBaeTCsI KOPHEM JAepeBa. JTa BeplUinHa
usobpa’kaeTcs BBepXy; OT Hee UAYT BeTBH JepeBa. OT KOPHA HAYMHAETCHA OT-
cueT ypoBHeiil nepeBa. BeplinHbl, HermocpeCTBEHHO CBA3aHHbIE C KODHEM, 00-
pa3yIoT nepBhlii ypoBeHb. OT HUX UAYT CBA3Y K BEPUIMHAM BTOPOT'O YPOBHSA U
T. n. Kaxxnas sepimuna nepesa (KpoMe KOPHsS) MMeeT OJHY HCXOXHYI0 BEPIIIH-
HY Ha NPeALIAYIIEM YPOBHE M MOXKET UMeTh MHOKECTBO IOPOXKIEHHBIX Bep-
IIMH Ha ciexyoieM ypoBHe. Takoil MpUHIUI CBSA3M HA3BLIBAETCSA «OAMH KO
MHOTMM>», B OTJIMYME OT CETH — TaM CBA3b «MHOTHEe KO MHOTMM» . BepIIuHsl,
KOTOphle He HMEIOT MNOPOKAEHHBIX BepIIWH, HasbIBalOTCA JucTtbamu. Ha
puc. 3.4 BepImINHBI, 0003HAUYAIOIIINE TOPOA, ABJAIOTCA JUCThSIMH.

HNepapxuyecKNMH ABIAIOTCA Pa3INYHbIe CHCTEMEBI KJaccudUKanuu B HAy-
ke. Hanpumep, B 6M0JIOrMH BeCh dKMBOTHBIN MUD 3eMJIH pacCMaTpHUBaeTCA KaK
cucTeMa, KOTopas AEeJUTCS Ha THIIbI }KMBOTHBIX, THIIBI JEJATCA Ha KJACCHI,
KJIACCHI COCTOSAT U3 OTPANOB, OTPAALI — U3 CEeMeMCTB, ceMeicTBa JeIATCA Ha
poAarnl, poasl — Ha BUAbI. CliefoBaTeJIbHO, CHCTEMA KHUBOTHBIX MMeEET II1eCTHU-
YPOBHEBYIO HepPAPXHUYECKYIO CTPYKTYPY.

IIpu n3yyennu nHGPOPMaTHKH BaM He OJHAXKALI IPUXOAUJIOCH BCTPEYaThCA
C MepapxMyecKHMHM cuctemMamMu. Hampumep, cucremMa XxpaHeHHA (ailjioB Ha
MAarHUTHBIX AUCKaX OpraHU30BaHa II0 MepapxXudyecKoMy npuHnuny. Onepamnu-
OHHas CHCTeMa IIO3BOJIAET IOJYYUTL Ha 9KpaHe KOMIbIoTepa n3obparkeHue
¢aiiyioBOii CTPYKTYPHI B BuAe Aepesa (puc. 3.5). KopHeM aToro ngepeBa fBJIsIeT-
Csl KOPHEBO# KaTaJIoT AUCKAa, BepIIMHAMY — IIOAKATAJIOTH Pa3HBIX YPOBHEH.

Kaxk usBecTHO, Iy Th K (hait1y — 9TO IIyTh OT KOPHEBOr'o KaTajora 0 KaTajo-
ra, HeIIOCPEeACTBEHHO cojepJKallero JauHbli daiia. U niaa kaxgoro ¢gaiiaa ra-
KO# IIyTh eAUHCTBeHHbI. Hanmpumep, nyTh K dailiam, cogepkaniuMcA B KaTa-
Jore Images Ha puc.3.5, OMUChIBaeTCs TaK:

\Inform\hyperbase\6.11\Images
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Puc. 3.5. Uepapxuueckas cucTeMa XpaHeHUs paiaoB

ITpu noucke nHGOpPMAIINH B lepeBe IIepeMelleHIe II0 HeMY MOXKeT IIPOMCXO-
JUTh TOJIBKO BBEPX MJIM BHU3 (Ha YPOBEHD BHIIIE MJIM HA YPOBeHb HKe). Hesb-
35 OCyImIeCTBHUTD IIPSAMOM Ilepexo] MeKy BepIINHaAMH OAHOI'0 YPOBHSA.

Eme ogHuM npuMepoM MepapXuyecKoil CTPYKTYPHI ABJIAETCS CUCTEMA J0-
MeHHBIX azpecoB B VMHTepHeTe. PparMeHT 3TOH CHCTEMBI IIPEACTaBJIEH Ha

puc. 3.6 B Buze nepesa.

HNaTepHET
]
I I | |
com ru edu fr
ac psu
l

o>

Puc. 3.6. MepapxuyecKas CTPYKTypa JOMEHHBIX agpecoB B MHTepHeTe

B aTOM AepeBe OT KOPHA OTXOAAT JOMEHEI IEPBOr'0 YPOBHSA, 3aT€M — BTODO-
rouT. A. OBasaMu n300pakeHbl KOMIBIOTEPHI. AZpec KOMIIbIOTEPA BKJIIOYAET
B ce6s1 ocJIef0BATEILHOCTD JOMEHOB U UMS KOMIILIOTEpa (CHavajia 3auChIBa-
€TCS MMs KOMIbIOTEPA, 3aT€M JOMEH HUYKHEro YypOBHA U T. I., A0 JOMEHA CAMO-
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ro BEPXHEro YpoBHs). [IJIf TpeX YKa3aHHKEIX HA pHuc. 3.6 KOMIOBIOTEPOB JOMEH-
HBIE aJijpeca 3aIHChIBAIOTCA TaK:
hidra.psu.ru

www.pstu.ac.ru mail.psu.ru

Kaknyio BepuIMHY AepeBa, He ABJIAIOIIYIOCH JIMCTOM, MOYKHO pPacCMaTpH-
BaTh KaK KOPEeHb NOAAepeBa, NCXOASAINEro U3 3Toi BepuinHabl. Hanpumep, Ha
puc. 3.6 mogepeBo ¢ KOpHEM B BEPIIHHE ru IPeACTaBASAET CTPYKTYPY AOMEH-
HBIX UMEH poccHuiickoro cekropa MuTepHeTAa.

Tabnuubl

IIpencraBiesne nahopmManuu B TabauuHOM hopMe IIIUPOKO pacIpocTpaHe-
HO. ToJIBKO B IIKOJIbHOH MpaKTHKE BaM MPUXOAUTCS BCTPEUATHCS C MACCO
TabyuIil: pacnucaHMEM 3aHATHH, JKYPHAJIOM YyCIEeBaeMOCTH, rpaHuKoM ne-
JKYPCTB, Tabauieii MeuaeseeBa, TabaunamMmu GuU3NYECKUX CBOMCTB BeIeCTB
(IJI0THOCTH, TEIJIOEMKOCTH, 3JIEKTPUUYECKOr'0 COIMIPOTHUBJIEHUS U Ip.), Tabu-
IJaMX MCTOPHMYECKHUX JAT U MHOTMMH APYTHMH.

Yarire Bcero MulI II0JIb3yeMCS IPAMOYTOJbHEIME Tabaunamu (661BatoT u 60-
Jee «XUTpbie» GopMEI TAOIHI], HO O HUX MBI TOBOPUTH He OyaeMm). IIpocreiinias
TabJauIla COCTOUT U3 CTPOK U rpad (cToabuon). B BepxHeil cTpoke TabauIbl
00OBIYHO pacIIoIaraloTCs 3aroJoBKH cToJO10B. IlepeceueHure cTpOKH U CTOIGIA
o6pasyer siueiiky. Tabiuna 3.1 — nmpumMep NpAMOYroJbHOM TabJIHILI, COAEP-
JKaIleil CBeZleHHs O IOrojie B TeUeHHe HeCKOJbKUX AHeH.

Ta6auya 3.1. IIorona

Hdara Ocanxu Temneparypa, °C | laBnenne, mm pT. cT. | BramuocTs, %
15.03.2007 cHer -3,5 746 67
16.03.2007 | 6e3 ocagkos 0 750 62
17.03.2007 TyMaH 1,0 740 100
18.03.2007 JOMKIb 3,4 745 96
19.03.2007 | 6e3 ocaxzxoB 5,2 760 87

O6paTuTe BHHMaHHe Ha IpaBuja opopmienusa tabaun. Hag tabannei 06-
BIYHO YKAa3bIBAETCS €e HOMEP U 3arojIOBOK. 3aroJIOBKHM CTOJIOIIOB ITUIIYTCH C
IIPOIIUCHOM GYKBBI; TaM, I'Zle 3TO HeOOXOAMMO, YKA3bIBAIOTCS Pa3MEPHOCTH Be-
JIAYVH.

Tabimuna 3.1 sABAAeTCA OPUMEPOM TaGJHUIBI THIA «06BEKT—CBOMCTBO».
Kaknasa crpoka Takoii TaGJaHIlBLI OTHOCUTCA K KOHKPETHOMY 00BeKTy. B Ha-
IeM npuMepe 00'BEKT — 3TO OIpeJeJIeHHbIi feHb. IIepBbIil cToI6er OObIYHO
uaeHTUGUIUPYeT 3TOT 00 BeKT (ZaTa uaeHTHGUIINPYeT AeHb). Ilocienyomue
rpacdsl oTpakaloT cBoiicTBa oobexkTa. B Tabaume 3.1 aTo MeTeopoJsiorudecKue
manHble., OOpaTTe BHUMaHUE HA TO, YTO CTPOKM TAGJIMIBI PACIOJIOMKEHBI IO
BO3PAacTaHUIO AaThl, T. €. HHPOpPMaAIUa B TabiHuIle ymopsajgodyeHa (IIo zare).
VnopAaKOYeHHOCTD IIO3BOJISIET GBICTPO HAMTH HYXXHBIE JaHHbBIE.
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Jpyroi Tun Tabaun Ha3kIBaeTcA «00beKT—00beKT». Takue TabauILI OTPAa-
JKalOT B3aMMOCBS3b MEXIY pPas3jIHYHBIMH o0beKTaMu. IIpuMepom ABJIsgeTCA
TabJIHIa ycIIeBaeMOCTH YYEHHUKOB II0 pa3HbIM IIpeaMeTraM (Tabi. 3.2).

Ta6auya 3.2. YcneBaeMoCTh

YueHHK IIpeameTt
Pycckmit | AareGpa Xumus ®dusuxka | Hcropua | My3sika
AnukuH Iletp 4 5 5 4 4 5
Boros HBan 3 3 3 3 3 4
BosnkoB Unbsa 5 5 5 5 5 5
Tanxkura Huna 4 4 5 2 4 4

Ita TabauIla OTPaXKaeT CBA3b MEXKIy 00beKTaMHU JBYX THUIIOB: YYeHIHKAMHU U
u3ydyaeMeIMHM AucuumianEaMu. OnmeHKa (pacmoJsio)keHa B AYeiiKe) ABJIAETCA Xa-
PaKTEPUCTHKOM TaKoi ¢cBA3H. B Takoi TabaHIle CTPOKH M CTOJIOIIBEI MOI'YT IIO-
MEHATHCA MEeCTaMH: B CTPOKaxX — MHGOpMAaIus o IpeJMeTax, B cToIbax — o6
yYeHHKax. YaoOHee paboraTh ¢ TabJHUIaMH, B KOTOPHIX CTOJIOIIOB MEHbINe,
yeM cTpok. OOBIYHO YYEHUKOB B KJiacce 6oJbllre, 4eM U3y4aeMbIX IIPeJMeTOB.

BaxkHOoIi pa3HOBUAHOCTHIO TaOJHIL THIIA «00BEKT—00BEKT» ABJIAIOTCA ABO-
HYHBIe MATpHIbL. [IBOMYHBIE MATPHUILI OTOOpPa’kalOT KadyeCTBEHHYIO CBA3b
MeXIy O0'beKTaMH: eCTh CBA3b UJIH HeT cBsa3u. Hanpumep, ecau 661 yUeHUKH
MOIJIM BHIOMPATEH M3yUaeMble IIPEeIMETEI II0 CBOEMY YCMOTPEHHIO, TO CBeJeHUs
0 TOM, KTO YTO M3y4YaeT, MOXXHO GbLIIO ObI IpeicTaBUTh B BUAe Tabauihl 3.3:

Ta6auya 3.3. A3yuaeMsble mpeaMeThI

Y4eHMK IIpegmer

Pyccknit | AnreGpa Xumna | Pusuka Hcropusa | Myssika

AmukuH ITerp 0 1 1 1 0 0

Boros UBan

Boakos Uiabsa

Q| = | =

1 0 1 0
0 0 0 1
1 1 0 1

o|lm|m

Tankura Huna

HeTpyaHo goragatbcs, YTO efUHHIIA YKA3bIBaeT HAa NU3yYaeMbIi IpeAMeT, a
HeHnsy4yaeMbIHA IIpeIMeT OTMEeUEeH HYJIEM.

Tabauusblii cmoco6 IpeACTaBIE€HUA NaHHBIX ABJSETCA YHUBePCAJBHBIM.
JI100y10 CTPYKTYpPY JaHHBIX, B TOM YHCJIe H IIpeACTaBJIeHHYI0O B dopme rpada,
MOXKHO cBecTH K TabiuuHoit dopme. Tabauiia 3.4 — BO3MOYKHOe IIpeACTaBJIe-
HHe NepapXu4ecKoi CTPYKTYphl, N300pakeHHOH Ha puc. 3.2.
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Tab6auya 3.4. AnMHUHMCTPAaTHBHAA CTPYKTYpa Poccuiickoit ®exepauun

T'opox Peruon Oxpyr
Bepesnuku Ilepmckas 06.1. IIpuBoMKCKUH
ExarepunOypr CsepaJjioBckas 06.1. YpanbcKui
Kyuryp ITepmckas 06 IIpuBo/KCKUIT
ITepmb ITepmckasn 06.1. ITpuBOJKCKHIH
Ceprues Ilocag MockoBckasn 06.1. IlenTpanbHBIHA

3amosHeHHe TaOJMHIBLI MPOMCXOAUT IYTEM [ABUXKEHHUS II0 JEPEBYy CHU3Y
BBepX (OT JIUCThEB K KOPHIO). Ilonyuniack Tabanna Tuiia «06’beKT—CBOMCTBO» .
O6BeKTEl — IropoZia, a CBOMCTBAMHU SABJIAETCA UX IPUHAAJIEIKHOCTH K COOTBET-
CTBYIOLIMM aJMHHHCTDPAaTHUBHO-reorpadpudyecKkumM 3oHaM. CTPpOKH B AaHHOU
Tabauile ynopsiio4eHsl B al(aBUTHOM IIOCJIEOBATEJIbHOCTH Ha3BaHHUM ropo-
zoB. Yucio rpag B TabiuIle paBHO YKUCJIy YPOBHEH B iepeBe. HeT cMbIciIa 3aBO-
AuTh rpady nox HazBaHUeM «I'ocyaapcTBO» ,, IOCKOJBKY BO BC€X CTPOKAaX B HEU
OyzeT npHCyTCTBOBAaTh OAHO 3HaueHUe « Poccuitckasa Penepanusa» . Jlyuie ato
CJIOBO BBIHECTH B 3ar'0JIOBOK TaGJIMIIbI.

JJia TabJIuYHOro nNpeAcTaBJIeHUs CeTeil UCIIONb3YIOT ABOUYHEIE MATPUIIBI.
Ta6suna 3.5 npexacrasiasier co60i ABOMUHYI0O MATPHILY, COOTBETCTBYIOIYIO
CTPYKTYype CeTH Ha puc. 3.2.

Ta6auya 3.5. lopoxHaa ceTh

ITocenox ITocesok
Ba6kurao Jenxuno Komxuno PenkuHO MBIKHHO
BabxkuHo 0 1 1 0 1
Heakuno 1 0 1 0 0
Komxkuno 1 1 0 1 0
Penkuno 0 0 1 0 0
MBIIKMHO 1 0 0 0 0

JlBouuyHas MaTpuIila B 9TOH TabJHile Ha3LIBAETCA MaAmMpuyeil CMeH HOCTU:
eIUHUILI CTOAT Ha IIepeceYeHUN CTPOK U CTOJIGIOB ¢ HA3BAHUSIMHU CMEXXHbIX
(coeZUHEHHBIX JOPOTOIi) MOoCceJKOB. Eciiu ceTh ABIAETCA HEOPHUEHTUPOBAHHBIM
rpadoM, ToO MATPHUIlA CMEXXHOCTH CUMMETPHUYHA OTHOCUTEJIBLHO IVIaBHO# A1aro-
HaJIu, UAyLUIed OT BepXHEro JIEBOTO YIJIa B IPaBbI HHXXHUHA YroJl MaTPHUILLI
(nopymaiiTe camu mouemy). Besreacrsue aToro, ecjii CTPOKH M CTOJIOIBI IIOME-
HATHh MECTAMH, TO MaTpHIla He U3MEHUTCH.

3amMeuaHue: BOIIPOC O TOM, KaKyi0o Hudpy (HOJb UIN eIUHUIY) CTABUTH B
JAVaroHAaJIbHBIX KJIETKaX, HOCUT YCJIOBHEINH XapakTep. MOXXHO ZOTOBOPHUTBLCS
no-pasHomy. B Tabiuiie 3.5 mocraBiieHbl HYJIH U3 TeX COOOpakKeHui, 4To, Ha-
npuMmep, goporu BabknHo-BaGKuHO He cy1iecTByeT (XOTs, B IPUHITUIIE, MOX-
HO IIOCTPOUTH TAKYIO IIETJIIO0).



78 I'nasa 3. AudopmManMoHHEIE MOREIH

¥ maTpunpl, oTpakalieii OpeHTHPOBaHHBIA rpad, Takoil cHMMeTpH4-
HOcTH He Gyzner. B aTOM ciiyyae Hao AOMOBOPHUTBLCS O CMBICJIE CTPOK U CTOJIO-
moB. Hannpumep, IycTh AJ1A Ka)XAO# Imapbl CMEXXHBIX BEPIINH CTPOKa 0603HAa-
YyaeT HAYaJIbHYIO, a CTOJI0el] — KOHEeUYHYIO BepIIuHYy. Toraa CTpyKTypy OpHeH-
THpOBaHHOro rpada, muszobpakeHHOro Ha puc. 3.3, MOXKHO IIpPeICTaBUTbH
caenymolei ABONYHONH MaTpHIleil cMeXHocTH — TabJ. 3.6.

Tab6auya 3.6. IlepenuBanne KPOBH

HavanrHast BepmuHa KoneuHas Bepmnaa
1 11 I IV
I 1 1 1 1
11 0 1 0 1
I 0 0 1 1
v 0 0 0 1

MoskeT BOBHHUKHYTH BOIIPOC: 3aUeM MBI IIepeBOAMJIM rpadsl B TaGINYHYIO
dopmy? Beab rpad, ¢ TOUKH 3peHHSA YeJIOBEKAa, ropas3fo HaTJsdgHee H IOHATHEE
IIpeJCTaBJIsEeT CTPYKTYPY CUCTEMBI, ueM Tabanna. 1A JyejioBeKa 3To AeHCTBHU-
TeabHO Tak. OMHAKO JJIsT KOMIILIOTEPHOIT 06paboTKu TabiuyHasa opma mmogxo-
AuT aydirne. MHOrue KOMIbIOTEPHBIE TEXHOJIOTHH paboTaioT ¢ Tabiannamuy (6a3bl
JAaHHBIX, 3JIEKTPOHHEBIE TAOGJHIILI); 00paboTKy TabJyul, yAOOHO OIMMCHIBATHL Ha
YHHBEPCAJILHBIX A3BIKaX MporpaMmupoBaHus. [IosTomMy npeacraBieHHue CHCTe-
MbI B hopMe rpacga oOLIYHO UCIIOJIB3yeTCs B TEOPETHYECKHX MOJAEJIAX, a B KOM-
IBIOTEPHOM MOJEJMPOBAHHH 4Yalile paboTaioT ¢ TAaOJIHYHBIM IIPEACTABIEHHEM.

CuctemMa OCHOBHbIX NOHATUA

CTpyxTypHI JaHHBIX
T'padsr Ta6auunl
PasnoBuagHOCTH rpacda 9JIeMeHTHI MPAMOYTOJIbHOM
TaGIHIIBI
JepeBba Cetn Crpoxku | Croabisl L Sueitkn

Tun cBazei B rpage

Tune: Ta6aun

OLHH KO MHOTHM MHorue K0 MHOTMM
deMeHTHI AepeBa 9JIeMeHTBI CeTH
Kopenn | BeTrBu ' Jluctbsa | BepmuHsbl Pe6pa |O6bexkT— |O6BexT— |J/IBOMUYHAasS
~ | cBOMCTBO |06BEKT MaTpuna
EauHCTBEHHOCTH OYTH MHo>XeCcTBEeHHOCTb NIy Tl
MeXy BepUINHAMH Me)XIy BepIIMHAMHK
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1.
2.
3.
4.
5.

o

N

9.
10.

11.
12.
13.

14.
15.

16.

17.

Bonpocsbl u 3agaHus

Yro Takoe rpad? W3 yero oH cocTouT?

Kaxkoii rpa¢g HassIBaeTCs HEOPUEHTUPOBAHHBIM ?

Yro Takoe ceTs? Kakme xapakTepHble 0COOEHHOCTH UMEET CETh?

Kakoii rpa¢g HassiBaeTcss opueHTHpOBaHHBIM? IIpuBeauTEe IPHMEDHI.

JlaiiTe IMeHA BO3MOYKHEIM CBA3AM MEXY CJEAYIOIMMMHE 00'beKTaMH U H306pasuTe

CBA3HM MEXAY HUMH B ¢opme rpada: 6paT U cecTpa; yUeHHK M mkKoJja; Camia u

Mama; MockBa u BepanH; MEHHCTD, AUPEKTOP, pabounii; Ilymkusa u {anatec; EB-

pona, ®pannusa, Ilapuxk.

HN3o6pasute B Buge rpada CUCTEMY, COCTOAINYIO U3 YETHIPEX OAHOKJIACCHUKOB,

MeXXAY KOTOPBIMH CYIIIECTBYIOT CJIELYIOIIHE CBA3H (B3aMMOOTHOINIEHU): Opyxcam:

Camra 1 Mama, Cama u Jama, Mama u I'puma, I'pumta u Camra. I'imagsa Ha mosy-

YeHHBIH rpad, OTBeThTE Ha BOIpoC: ¢ KeM Callla MOXKeT MOLeJINThC CEKPETOM, He

PHUCKYs, YTO OH CTAHET U3BECTEH KOMY-TO ApPYyromMy?

Hapucyiite aBa BapuaHTa rpada cucreMsl « KoMneoTep», COAepIKAaIlero Cjenyo-

III¥e BePIIIUHEL: IPOIIECCOD, ONI€EPATHBHAA IaMATh, BHEIIIHAA IaMATh, KJIaBHaTypa,

MOHHTOD, IIPUHTED; a) INHUSA CBA3M 0603HAYAET OTHOIIIEHHUE «IlepeAaeT nHopMa-

1uo»; 6) INHUSA cBA3K 0003HAUAET OTHOIIIEHHE «YIIPABJIAET».

T'pad ¢ kakuMu cBOMiCTBAMH HA3LIBAIOT epeBoM? UTo TaKoe KOPEHb AepeBa, BeTBH,

JUACThA?

Kaxmne cucreMbl Ha3bIBaIOT HEPAPXUYECKHUMH ?

ITocTpoiiTe rpacd CTPYKTYPHI YIIpaBJIeHUs Balei nmrkosoit. Oxkasajica Ju OH Aepe-

BoM? Ecuam 1a, TO YTO HaXOZUTCS B KOPHE 3TOro AepeBa? UTo ABIsgE€TCA IUCTHAMH?

OTKpoiiTe CTPAHHUILY C COAEP:KaHMEM AaHHOro yuebuuka. Fso6pasure CTPyKTypy

3TOr0 COAEepPYKaHUSA B BUAE JepeBa.

B uemM cocTouT yHo6¢TBO TaGIMUYHOrO IpeACcTaBIeHNA nHbopManun?

IIpuaymaiiTe cBOM MpUMepPHI TaGJINIL TUIIA «00'EKT—CBOMCTBO» M «06HEKT—00BEKT» .

Yro Takoe gBonuHas matpuna? Kakyio nadopmanuio ona B cebe conepxnT?

HapucyiiTe mpoU3BOJBHYIO CTPYKTYPY INIO0QJIbHON KOMIIBIOTEDHOI ceTH B BHJeE

rpacda, B KOTOPOM BepIIIHHBI 0603HAYAIOT CEPBEPEHI, a pe6pa — JHUHNH cBaA3u. Onu-

IIIKATE 3TY CeTh B BUAE JBOMYHONA MATPHI[LEI CMEXXHOCTH.

JlBoMuHBIE MAaTPHIIEI YAOOHO MCIIOJIB30BATE AJIA PEIIEHUS HEKOTOPHIX JIOTHYECKHUX

3aa4 — roJioBoJioMok. ITonpo6yiiTe TaKMM IIyTEM PEIIUTH CIEAYIOIIHE 3aauM.

1) Umena UBanosa, Ilerposa, CemenoBa u Hukonaesa — HBan, Ilerp, CeMeH n
Hukonait, npunuem Toasko y Hukosaesa uma coBnagaet ¢ paMuiIuei, T. €. ero
3oByT Hukomait. CemeHoBa 30ByT He Ilerpom. OmpemennTs paMuUINIO M UMA
KaXJoro yeJIoBeKa.

2) B Hopuniabscke, MockBe, PocToBe u IIaTHropcKe >KHBYT YeThIpE CYIPY2KeCKHUE
napsl, IpUYEM B Ka’KJAOM ropojie — TOJIbKO OfHa napa. ViMeHa 3THX CyInpyros:
AHTOH, Bopuc, Iasua, I'puropmii, Oasra, Mapus, Csersiana, Exarepuna.
AsnTtoH xuBeT B Hopuincke, Bopuc u Onsra — cynpyrn, I'puropnii u CBeTyiaHa
He )KHUBYT B OGHOM ropoze, Mapus sxuBeT B MockBe, CBeTJIaHa — POCTOBYaHKA.
KTo Ha KOM KeHaT ¥ KTO rae »XuBeT?

HapucyiiTe pogocioBHOe fepeBO CBO€il ceMbH (TOJIBKO II0 MY>KCKOM HMJIM TOJBKO IO

KEeHCKOM JIMHHUM) ¢ HAanOOJIBIIIMM YHCJIOM H3BECTHRIX BaM ypoBHeii. ITosyueHHOe fe-

peBo npuBeguTe K TabinuHoi popme. B mosisax, 3SHau€HUS KOTOPBIX HEU3BECTHBHI, IT0-

CTaBbTE IPOYEPKH.



80 T'aasa 3. UadopManHOHHEEIE MOXEIH

MpumMmep CTPYKTYpbLI
§15 | AaHHbLIX — MoAenu
npeaMeTHOW obnacTtu

Pasbepem mpuMep Ha IIOCTPOEHHE CTPYKTYPHI JaHHBIX, SABJIAIOIIENCS HUH-
dopMaIIMOHHO MOZEJIBIO PeaJIbHOM cucTeMbl. B KauecTBe 00'beKTa MOZEJIUPO-
BaHU4A (peaJIbHOM cucTeMbl) BEIOEepeM IIpoliecc IIprueMa B BhicIiee yue6HOe 3a-
Beaenue. IlycTs aTo 6yeT yHUBEpCHUTET.

ITocTpoeHue MoZeM HaUMHAETCA C CHUCTEMHOIO aHaJu3a IIpeIMeTHOi 06-
Jactu. B naHHOM ciydae npedmemnoii obrracmsvio agasemcs paboma npuem-
Holl Komuccuu yHusepcumema. IlpeacraBuM ce6s1 B poJIM CUCTeMHBIX aHAJIHU-
TUKOB M Ha4YHeM paboTy.

ITocraBieHHasa HaMM 3afjada sBJseTcs HenmpocToii. IIpoiecc mpuema B yHU-
BE€PCHUTET IIPOXOAUT Yepe3 HECKOJIbKO cTaauii. OnmumnieM ux.

1. IloaroroBuTENBLHBIN 9TAIl: IPEAOCTAaBJIeHHEe HHPOPMAIU O By3e, ero da-

KYyJIbTETax HAJIsI IPUHATUA PEIlIeHNUA MOJOABIMH JIOAbMHU O IOCTYIIJIEHUN
Ha KOHKPEeTHBIHN (paKyJIbTeT, HA KOHKPETHYIO CIIeIIHAaJIbHOCTD.

2. IlpyeM JOKYMEHTOB OT aGMTYpPHEHTOB, 0QOpPMJIEHHE JOKYMEHTAIIUN.

3. Cnaua abuTyprHeHTaMH NIPUEMHBLIX 9K3aMeHOB, 06paboTKa pe3yJbTaTOB

9K3aMEHOB.

4. ITpoueaypa 3auncjaeHUs B YHUBEPCUTET II0 pe3yJIbTaTaM 3K3aMeHOB.

Bce aTu aTansl CBA3aHEI C II0JyYeHUEM, XpaHeHHeM, 00paGoTKOii 1 nepexa-
yeit uHPopManuu, T. €. C OCYIIeCTBIeHNEeM HH(POPMAIMOHHBIX IIPOIECCOB.

Ha noarorosurenbHOM 3Talle OT Hallreil *HGOPMAIITMOHHON MOJAEJIH B IIEPBYIO
ouepenb NOTPeOYIOTCA CBeIeHUs O IJIaHe IIpYeMa B YHUBEPCUTET: Ha KaKux da-
KYJbTeTaX, KaKHe CIeHaJIbHOCTH OTKPBITHI JJIs IIOCTYILJIEHUA; CKOJIBKO YeJIo-
BeK IIPUHHUMAETCHA HA KaXKAYIO CIelHUaJIbHOCTh. KpoMme Toro, aGuTypueHToB (1
X POAUTEJIeil) MHTepecyeT: KaKue BCTYIIUTEIbHbIE 9K3aMeHbI CAAIOTCA Ha KaXK-
oM aKyabTeTe, KaKue 3aCUUTHIBAIOTCA 110 peayabraTtam ET'O.

Knaccuueckun
yHUBEpCUTET

UcTopuyeckun
hakyneret

OKOHOMUYECKUIA
dakyneTeT

®uHaHCh! ByxranTtepckui
1 Kpeaut yyer

Opuanyeckuin
akynbreT

MonuTonorus

Puc. 3.7. Uepapxusa faHHBIX 00 YHHUBepCUTETE U aGUTypHUEeHTaxX
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Ha BTOpOM 3Tane npueMHass KOMUCCHUS OyZeT IoJy4yaTh ¥ o6pabaTbIBaTh NH-
dopman o, IOCTYIAIOIIYIO OT aOUTYPHEHTOB, IIOAAIONIUX 3asIBJIEHUA B YHU-
BE€pCHUTET.

Ha TpeThem sTalle mnpueMHasa KOMUCCHA OyAeT 3aHOCUTH B MHGOOPMAIIMOH-
HYI0 6a3y pe3yJIbTaThI BCTYIUTEJIbHBIX 3K3aMeHOB (uau EI'9) nya Kaxkgoro mno-
CTyIaIoIIero.

Haxonell, Ha 4eTBEPTOM 3Talle B CUCTEMY BHOCSATCS OKOHYAaTeJIbHbLIE De-
3yJIbTATHI IIPHEMA: CBEJICHU AJIA KaXKI0ro abUTypHEeHTa O TOM, IIOCTYIIUJI OH B
YHUBEPCHUTET UJIA HET.

Bce mamHBIE, 0 KOTOPBIX F'OBOPMJIOCH BHIIIE, MOTYT GBITh O00beJUHEHHI B
TPEXYPOBHEBYIO MEPAPXUUYECKYIO CTPYKTYPY, IPEeACTABJIEeHHYIO B Biuje rpada
Ha puc. 3.7. 3a Ka)XA0i M3 BEpIIHUH 3TOro rpada KpoeTcs COBOKYIITHOCTh AaH-
HBIX IIO0 Ka)KJAOMY M3 HAa3BaHHBIX (3aIllMCAHHBIX B OBaJie) 00'beKTOB. 3TH COBO-
KYIHOCTU JaHHBIX CBeZleM K TaGJHuIaM, T. €. IIOJYYHUM CTPYKTYPY AaHHBIX B
dopme TAbGIMUYHOM MOZEIIH.

Juis kaxgoro ypoBHsA gepeBa 3.7 co3maeTca Tabauiia cBoero Tumna. Bor kak
BBITJIAAAT Ta6GIUIILI 1A YPOBHEH QaKyIbTeTOB U cleliajabHOCTe (Tabu. 3.7 u
3.8).

Tabruya 3.7. ParkyabTeThl

HasBanue gpakyasTera Ix3amen 1 JK3amMeH 2 Jx3ameH 3
SKOHOMHMYECKHUH MaTeMaTHKa reorpadusa PYCCKUI A3BIK
HCTOPHUYECKU ucropusa OreyecTBa | MHOCTPAHHBIN ASBIK | COUMHEHHE
IOpUAUYECKUT PYCCKHUI A3BIK MHOCTDAHHBIH A3BIK | 00IIleCTBO3HAHHUE

Tabauya 3.8. CneimaJabHOCTH

HazBanne cmenuaJisHOCTH HasBanue akyasTera IInan npuema
¢uHAHCHI ¥ KPEAUT 9KOHOMHYECKHHA 25
OyXrajJiTepcKuii yyer 3KOHOMHYECKHIA 40
ucTopusa HCTOPHYECKHU . 50
MOJIMTOJIOTUSA MCTOPHUYECKUN 25
IOPUCHPYAEHIMA IOPUAUYECKUHA 60
couuaJbHas pabora IOPUAUYECKU N 25

Tabmuusr 3.7 u 3.8 mnpeacTaBaAlT co00il 9K3eMIISADPH TaGJINIL
DPAKYJIBTETHI u CITIEITMAJIBHOCTH. Ilpu onucaiuu CTPYKTYphI Tabau-
IIbI JOCTATOYHO YKA3aTh €€ UMA U IIePEeUUCIUTh 3aT0JIOBKH BCEX CTOJIGILIOB.
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DAKYJBTETHI CIIEIIMAJIBHOCTH
HasBauue pakyabTeTa HasBaHue cnenuaJbHOCTH
Jk3ameH 1 HasBanmue pakysbTeTa
Jk3amMeH 2 Ilnan npuema
Ok3aMeH 3

Tperuii ypoBeHb JepeBa HAaUYNHAaeT GOPMHUPOBATHLCA HA BTOPOM aTane pado-
Thl IPUEMHOM KoOMHUCCHM. B 3T0 BpeMsa aOUTypHUEHTEI OHUIIYT 3aABJIEHUS O LO-
IIyCKe K MOCTYILJICHHIO, CAAIOT HeOOXOAUMEIE JOKYMEHTHI (KOIIMH IIaclopTa,
LIIKOJIBHOTO aTTecTaTa M Ap.), 3alOJHAIOT aHKeTy. Ka)kaoMy abUTypHEHTY
IIPUCBAMBAETCA €ro JUUYHBIA UACHTUPUKATOP — HOMep perucrpanuu. lamee
TIOK 3TUM HOMEPOM OH OyZeT GUrypHpPOBaTh BO BCeX NOKYMEHTaX.

Ha xa)xgaoro abutTypueHTa rOTOBUTCA aHKETAa, KYAA 3aHOCATCS €ro UCXOJA-
Hble KaHHbIe (DaMUINA, UMsI, OTUECTBO, AATa POKIAEHNUS U APYyrue CBeJeHUs,
HY>XHbIe IPUEeMHOM KOMHCCHH ), CBeI€HU O (paKyJIbTETE U CIEeI{HATbHOCTH, Ha
KOTOPYIO OH IIOCTYIIaeT.

B nponiecce cpaun sk3aMeHOB (Ha TpeTheM 3Tale) B aHKeTY OyAyT 3aHOCUTD-
cA IoJIyYyeHHbIe oleHKH. IlocyieqHeil 3anuchbIo B aHKeTe OYAET 3alIUCh «3aYUC-
JeH» WJIA «He 3aYHucijeH». Bcio TabiHuIly ¢ IIepeYyMCJeHHBIMU JaHHBIMU
HaszoBeM ABUTYPUEHTHEI.

ABHUTYPHEHTHBI

PerucrpaniuoHHbI# HOMED

Damuaunsa

Umsa

OTuyecTBO

Hara poxageHusa

Topon

3akoHuyeHHOe yueGHOe 3aBejleHHue

HasBaHue crienuajJbHOCTH

IIpousBoACTBEHHEIH CTAXK

Mepann

OueHka 3a 3K3ameH 1

OueHka 3a 3K3aMeH 2

OueHKa 3a 3K3aMeH 3

3auucieHue
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¥ Bac MOKeT BOSHHKHYTB BOIIPOC: KaK B TPeX MOJIy4eHHLIX TaGJIHIlax oTpa-
JKeHa CBA3b MEXXJAy HUMH, KOTopas sBHO o603HaueHa Ha rpage puc. 3.7? Ta-
Kasi CBA3b MEXKAY TabJIMIaMU CYIIeCTBYEeT 3a CUET UMEIOLIUXCs B HUX OOIIHUX
(coBnagmaromux) moieii. B rabaunax ®AKYJIBTETHEI u CITEITUAJIBHOCTHA
ecTs ob1tee nosye «HasBanue dpaxyabTeras. B rabnunax CIIEIITMAJIBHOCTHA
u ABUTYPUEHTEHI o6mmum nojseMm saBaserca «HazBaHMe cienMaJIbHOCTH».
Baarogaps aToMy Bcerga MOXXHO IIOHATE, HA KAKYIO CIIeIHAJILHOCTD IIOCTYIIaeT
JaHHBIH aOUTYDPHUEHT, a yepe3 HHGPOPMAIHIO O CIIEIIUAILHOCTH MOYKHO y3HATD,
Ha KaKoil paKkyJIbTeT OH IIOCTyNaeT. 3[iech IPEeAIIoaraeTca, YTo Ha3BaHU A cIie-
IUaJIbHOCTEH Ha Pa3HBIX PaKyJIbLTETaAX HE IIOBTOPAIOTCH, KAK 3TO B IIPHUHATO B

By3ax.
ITogBemeM UTOr: HaMH IIOCTPOEHA CTPYKTYpPAa JaHHBIX, COCTOAIIAA U3 TPEeX

B3aMMOCBA3aHHBIX TabJINL, ABJIAIOMIAAC TaOJIUYHOMK PopMOil MHPOPMAIUOH-
HOI MoJeJiu mpeAMeTHOIi ob6sacTy «IIpneMHas kaMIIaHUS B YHUBEPCUTETE» .

Cucrema oCHOBHbIX NOHATUA

IlocTpoeHue CTPYKTYPHOM MOITEIH

Onpedenenue npedmemHuoiL o6aacmu Mo0eauUpPoOBaHUA:
paboTra NpueMHOI KOMUCCHUY YHUBEPCUTETA

OnucaHue uepapxuieckois cmpyrKmypbL 0QHHbLX:

BbIJZIeJIEHBI TPY YPOBHSA Mepapxuu: GaKyJIbTeThl, CIIEIHaJIbHOCTH,
a6UTypHUEHTHI — TPH THUIIA 06'EKTOB MOAEIH

Onpedenerue Heo6x00umozo Habopa napamempos ( ceoiicme, ampubymos )
0as kaxcdozo muna o6seKxmos

OnucaHue mabauy 0na 8cex munos o6sexmos

OpzaHu3iayusa cesseil mexncdy mabauyamu:
obecrieyeHre HAJINYNA COBIIAAAIONINX ITOJIeH B TabIumax

Bonpocb! u 3aaaHus

1. a) IlepeuncauTe 3agayu, KOTOPHIE JOJXKHA pellaTh IPOEKTUpyeMasa HHpopManm-
OHHAasA MOJleJIb IPUEeMHOMi KaMIIaHUH B YHUBEPCUTET.
6) Kakasa nHpopManusa npeacTaBiaseTCs BaKHOM IIPK IpUeMe B BY3 C TOUKH 3PeHUA
nocrynaromero? C Touku 3peaus By3a?

2. Paspa6oTaiiTe Mo aHAJIOTHH HHPOPMATHUOHHYIO MozeJb «IIIkosa» . Mozgens monskHA
OBITH IIPEACTaBJIEHA B rpad®HUYecKoi ¥ TabJIUYHOM hopMax.
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Anroputm
§16 KaK moAenb
AeATeNIbHOCTH

CHoBa BepHeMCsl K IOHSATHUIO aJITOPUTMa, KOTOpoe obcyxkzanock B § 9.
OpHako Tenepsb OyaeM aHAJIN3UPOBATh IIOHATHAE AJITOPUTMA C HOBOM TOYKH 3pe-
Hus. B HayKe 0 MOAEIMPOBaHUH Cpeqy MHOTHX BHA0B HHGOPMALHOHHBIX MO-
Jeyeil Ha3bIBAIOTCS U aJITOPUTMUYECKHE MOTEJIH.

Y10 TaKkoe anroputMnyeckan mogesnb

ITonpobyem pasobpaTbCcsa, MOYEMY AJTOPHUTM MOYKHO Ha3BaTh MOJEJILIO
YTO OH MOJEJIUPYeT.

Kak BaM M3BECTHO, AJ120pUMM — 3MO NOHAMHOE U MOYHOe npednucarnue
KOHKPEMmHOMY UCNOAHUMELI0O COBEPULULMb KOHEYHYI0 nocaedosamenbHOCmb
delicmauil, npusodawylo ¥k nocmasnennoil yeau. A3 onpenejeHus ciaenyer,
YTO IIOCTaBJIEHHAA IEeJIb AOCTUTAeTCs 4yepe3 AesATeIbLHOCTDH (IIocjefoBaTesb-
HOCTb JeMCTBHUI1) HEKOTOPOI'O UCIIOJHHUTEJIA.

Iranbl AesATeJIbHOCTH OT ONIpeiesIeHUsI 1eJH (II0OCTAaHOBKH 3alavyy) IO MOJIY-
YeHUs pe3yJibTaTa TaKHe:

1) onpeneseHue 1eJH;

2) ninaHupoBaHNe paGoOTHI UCIIOJIHUTEJIA;

3) paboTa UCIIOJIHUTEJIA;

3) monyyeHue pe3yabTaTa.

I'me >xe 3mech MecTo anroputmy? AJITOPUTM — 3TO JETAJbHBIH IIJIaH paboThl
HCIIOJIHUTEJIA, 9TO ONKUCAaHUe II0CJIeA0BaTeJIbHOCTH 3JIEeMEeHTAPHBIX AeHCTBUH,
KOTOpHIE JOJI’KEeH COBEPIIUTDH MCIOJHUTENb. Ho BCAKUI IIJIaH UJIN ONMMHUCaHUE
ecTb HHpoOpManMOHHAA Mozesb. CiiefoBaTeJIbHO:

AJIropuTM ABJsIeTCA NHGOPMAIIMOHHOM MOJEJIBIO AeATEeJIbHOCTH HCII0JI-

HHUTEJIA.

Takyio Mozesb OyaeM Ha3bIBaTh AJrOPUTMHYECKOM.
B cxemaTuuecKOM BHJEe 4YeThIpe OIMCAHHBLIX 9Talla MpPeACTaBJIeHbI Ha
puc. 3.8.

Onpenenenue

memu Pa6ora ITonyuenue
(mocTaHOBKA HCIIOJTHUTENSA pe3yJibTaTa
3aJa4uu)

pa6oTsl
HCIIOJTHUTENS

Puc. 3.8. Oransl ABMXXKEHUA OT IeJH K Pe3yJILTaTy
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YT0o6BI MOCTPOUTH PeaJILHBIN IIJaH-aJITOPUTM, KOTOPBIM OKAXXeTCA BBIMOJI-
HHUMBIM, HY’KHO TOYHO 3HATH BO3MOXXHOCTH UCIHOJHHUTENA. OTH BO3ZMOXKHOCTH
onpenensoTca cucreMoi komana ucnoaaureana (CKM). CocraBisas aJIroputm,
HeJIb3A BBIXoAUTH 3a paMKu CKH. B 5TOM COCTOMT CBOHCTBO IMOHATHOCTH aJIro-
pHUTMa.

OxasbiBaeTcsi, ropasfo IMpOIlle IOCTPOUTH AJTOPUTM [JsI IIPOrPaMMHO
yIIpaBJIsieMOro aBToMaTa (B TOM YMcCJie KOMIIbIOTEepa), YeM JAJIs YyesioBeKa. [lisa
aBTroMaTta CKVl — 3To0 cTpOro oIpefesieHHbIH KOHeYHBIH HabGop KOMaH], 3aJI0-
KeHHBI!I B HEro KOHCTpYKTopaMu. IloaToMy aJropuTM mnpejacTaBiisieT coboi
TOYHOE OIIMCaHUe ero paboThl, ¥ aBTOMAT BHIIIOJHAET paboTy, popmanvro cie-
Ays yKasaHUSM ajJropurma. [Jis ynpaBjieHUss aBTOMATOM MJIH KOMIIBIOTEPOM
HEeTPYAHO NMPUAYMaTh (POPMAJIN30BAHHLINA A3LIK ONIMCAHUA ajJropurmoB. Ta-
KMe SI3bIKM Ha3bIBAIOTCS SA3BIKAMH IIPOrpaMMHMPOBAHMA, a aJITOPUTM, IIpeA-
CTaBJICHHBII Ha sI3bIKe IPOrPaMMUPOBAHM S, Ha3bIBAETCA IIPOrPpaMMOM.

CioxxHee ey1o 0GCTOUT C YEJIOBEKOM, KOTOPOT'O TPYAHO Ha3BaTh hopMaJib-
HBIM HcnoJiHuTeNeM. Y uTo coBepuieHHO oueBuaAHO, CKY yesroBeKa HEBO3MOK-
HO IIOJIHOCTBIO OIIMCATh.

Mpumep anropuTmMryeckon moaenu

O6cynuM onmMcaHHBIE BhIIIe IPOo6JeMBbl HA KOHKPETHOM IpuMepe. BepHeM-
cd K 3ajiadye, KOTOPYIo paccMaTpuBaiu B § 11, — yragbiBaHMe 11€JIOT0 YUCJIA U3
3aJaHHOTO AUAaIa3oHa MeTOAOM IIOJIOBUHHOIO AejieHnsi. HalloMHUM IIOCTAHOB-
Ky 3agauu. IlepBrlili UTPOK 3aragbIBaeT Iiejioe YUCJI0 U3 3aJaHHOT0 Juana3oHa
yuceJ, Hanpumep ot 1 10 100. Bropoii foJI3KeH yragaTb 3TO YUCJIO 324 HAUMEHb-
1Iee KOJIMYECTBO BOIIPOCOB.

3anuileM aJITOPUTM yragbIBaHMUs YMCJIa METOAOM IIOJJOBHHHOI'O JeJIeHUd,
OPHMEHTHPOBaHHBIA HA UCIIOJIHUTEJIA-4e/IOBEeKa.

AnropuTM YTaIeBaHME uyMCIa
IJaHo: nOmanas3oH umMcen oT A go B
Hago: yramaTe umcio X, 3aldyMaHHOE MIPOKOM, MCIIOJIbL3Yys aJIlOPUTM
MNOJIOBMHHOT'O HeJIeHUS
Hauano
1. 3Bapmare BONpPOC: X MeHbllIe CpeOHEero 3HadYeHus Mexny A m B?
2. Ecnu orBeT "ma", TO NpMHATH 3a 3HaueHMe B uesyio 4acTh cpen-
Hero 3HadeHus
3. Ecau orBeT "HeT", TO NPMHATH 3a 3HadeHue A Oinmxanimee uejoe
uycio, 6Oosnpuwee, dyeM CcpelnHee
4. Eciu 3HadeHus A u B paBHH, TO ux obulee 3Ha4YeHMEe U €CTb UC—
KoMoe umcio X
5. Ecsy 3HaueHus A u B He paBHH, TO BEPHYTHCS K BHIIOJHEHMIO [MyHK-—
Ta 1
Konen

Hackoabpko MHOrocsoseH aToT aaroputMm! U ere HeT yBepeHHOCTH, YTO HC-
IoJIHUTENb « Bacss n3 8 5» mpaBUIbHO BBEIITOJHUT BCE €ro MYHKTHI, XOTs 00paso-
BaHUe BOCBMUKJIACCHHUKA JOJI?KHO 3TO €My ITI03BOJIATD.

B aTOoM nmpuMepe MCIIOJBL30BAHO CJIOBECHOE OIMHCaHMe ajroputrMma. JlaHHBIN
aJITOPUTM OPUEHTHPOBAH Ha MCIIOJIHUTEJISA-4eJIOBEKAa, a He Ha KoMmubioTep. I1o-
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9TOMY 3J€eCh HET HUKAKMX BBOJOB, IIPUCBaMBaHUi, BBIBOJOB U IIpouyux ¢op-
MaJIbHBIX KOMaHJ KOMIIBIOTEPHOT'O ajiropuTMa. KakK y’Xe OTMe4YeHO BHIIIe,
OZAWH YeJIOBEK ero CMOYKeT HMCIIOJIHHUTL, a APYroil — HeT.

AsropurMm, cocTaBJIeHHBIHN AJIA KOMIIBIOTEpA U IIepeBeeHHbIHM Ha A3BIK IIPO-
rpaMMUpPOBaHUsA, GyAeT TOYHO UCIOJIHEH JIOObIM KOMIIBIOTEPOM, «IIOHHMAIO-
muM» 3TOT A3bIK. Ha puc. 3.9 npuBeaeH aJropuTM IOMCKA YK CJIa METOAOM II0-
JIOBUHHOTO JIeJICHUA JJISA UCIOJHUTEJSA-KOMIbIoTEepa B GopMe OJIOK-CXEeMBI U
Ha yueOHOM aJITOPDUTMHUYECKOM sI3bIKe, 3HAKOMOM BaM K3 6a30BOro Kypca UH-
dopmaTuku. (IIpumerwarue. IEJl 0603HaUaeT @YHKIINIO BLIAEJICHUS II€JIOM Yac-
TH apryMeHTa.)

Anr IIOJIOBMHHOE neJiIeHue
lUen A, B, X
Hawano
Beon A, B, X
Nloxa A#B, NoBTOPATH
Hn
Ecomu X< (A+B) /2
To B:=LEJI( (A+B)/2)
Muaue A:=LEJI((A+B)/2)+1

Aa

]
@©
1

lB:=uEﬂ((A+B)/2J IA:=L1EJ"I((A+B)/2)+1 ks
L | Ku
| BeiOm A
Konen

BriBog A

H

Puc. 3.9. Anroputm «Ilos10BHHHOE JesieHHE »

HanoMHUM OCHOBHBIE TpaBUJIa M300paKeHUsI GJIOK-CXeM.

Biok-cxemMa — 3TO OpHEHTHPOBaHHBIN rpad, YKas3bIBaIOIIUi MOPANOK HC-
IOJIHEeHHUS KOMaHJ aJITOPHUTMAa UCIIOJHUTEJIeM. BJIOKH — BEepIINHBI 3TOrO Ir'pa-
¢a — 0603HAUAIOT OTAEJIbHbIEe KOMaHAbI, KOTOPBIE OTAAIOTCA UCIOJHUTEIO, a
AYyTH YKa3bIBAIOT Ha IIOCJIEOBATEJbHOCTH II€PEXOJOB OT OAHOM KOMAaHIBI K
ApYToii.

B npamoyroabHHKax Ha OJIOK-CXeMaxX 3allMCHLIBAIOTCA KOMAaHABLI — HOei-
CTBHUSA, B poMbax — YCJIOBHSA, OIpeAesIsSIOlHe HallpaBeHue JaJlbHEeUIIero uc-
TNOJIHeHU S KOMaHJ; B IapaJjjiejlorpaMMax — KOMaHABI BBOZA MJIM BbIBOJAA UH-
dopmanuu; B oBajlax — HAYaJI0O UM KOHEIl HCIIOJHEHHA aJroputrMa. 3Aech
MOKHO 'OBOPHUTB O IIYTH IIPOXOXKAECHUA rpada B Xoe BEIIIOJIHEHUA aJITOPUTMA.
JI060#1 nyTh HAYMHAETCS OT BePIIUHLBI « Hauaso» 1 3aKkaHYMBaeTCs BBIXOZOM
Ha BepminHy « KoHen» . BHyTpH Ke IyTh MOXKeT ObITh Pa3HBIM B 3aBUCHMOCTH
OT MCXOLHBIX NaHHBIX U OT Pe3yJIbTAaTOB IIPOBEPKH YCJIOBHIA.
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Biok-cxeMa M aJrOpUTMHYECKHH A3BIK — 9TO ABE pa3Hble (GOPMBI IIpek-
CTaBJICHUS aJITOPUTMHYECKOH MozeaHu. Biok-cxema — rpadudeckas gopmMma,
aJITOPUTMHUYECKHUI A3BIK — TeKcToBas @opma. Biok-cxema o6agaet 60J1bIieit
HaIVIAAHOCTBIO, Ha HeHl Jerdye yBHUJETb CTPYKTYpPy AaJIrOpPUTMA.
AJIropuTMHYECKH A3BIK 6IMiKe Mo popMe K A3BIKAM mporpaMMupoBasuda. OT
3aIlCH aJITOPUTMAa Ha aJITOPUTMUYECKOM A3LIKE JIETKO IIePeiTH K 3aIlCH IIPO-
rpaMMBbI Ha A3bIKE IPOrPAMMHPOBAHUA.

CTpyKTypa IIOCTPOEHHOT'O AJITOPUTMA — YUK C BJLOHCEHHbIM BeMEIEHUECM.
13 6a30BOro Kypca HHGOPMATHKH BaM JOJKHO OBLITH HU3BECTHO, YTO JII00O0I aJi-
TOPUTM MOKHO IIOCTPOHUTH U3 COYETAHUA TPEX OCHOBHBIX aJIFTOPUTMUYECKHUX
CTPYKTYP: C1e006aAHUA, 6eMBJEeHUA N YUKAA. ITO yTBEPKAECHNE — OCHOBA Me-
TOOUKY, KOTOPas Ha3bBIBAETCA CTPYKTYPHBIM HmporpammvmupoBammeMm. Cospe-
MeHHBIE A3BIKH IIPOrPAMMUDOBAHMUA O3BOJIAIOT JIETKO IIEPEXOJUTH OT OIIKCa-
HUSA aJITOPUTMAa K IPOrpaMMe, eCJIX JITOPUTM IOCTPOEH CTPYKTYpPHO. IToaTromy
Haubosee payuoHaLbHOl MOOeabio 0eameabHOCMU UCNOJLHUMENA A6AAEMC
CMPYKMYPHAA GA20pUMMUYLECKAs MOOenb.

He cocTaBut 60s1b1110r0 TPyZia 3alIpOrpaMMHBPOBATh OIIUCAHHBIN BRIIIIE aJIT0-
PUTM Ha KaKOM-HUGYJb 3bIKe MPOrpaMMHpOBaHuA, Hanpumep Ha Ilackase
niu Beiicuke.

TpaccupoBka anroputma — Mofenb pa6oThbl npoueccopa

JJ1s1 TOro 4TOGKI IPOBEPHUTH IIPaBHUJIBLHOCTD aJITOPUTMA, N300paKkeHHOro Ha
puc. 3.9, coBceM He 0053aTeIbHO [IEPEBOJUTh €TI0 Ha A3bIK IPOrPaMMUPOBaHUS
U BHIIIOJIHATH TeCTHI Ha KOMIbIoTepe. IIpoTecTupoBaTh aJITOPUTM MOJKET U Ue-
JIOBEK — IIyTEeM TPACCUPOBKH. BblNONHAA PYULHYIO MPACCUPOBKY, YeL08EK MO-
denupyem pabomy npoyeccopa, ACIOJHANA KaXXAYI0 KOMaHAy ajJropuTMa M 3a-
HOCS pe3yJIbTaThl BHIIIOJHEHUSI KOMaHJ B TPaCCUPOBOUYHYIO Tabauny. B 6a3o-
BOM Kypce BBl 3THM yKe 3aHUMaJIuCh. IIOCTPOMM TPaCCHPOBOUHYIO TAOIUILY
piaa anroputMma «IlosoBuHHOe neseHMe». BribepeM MHTEPBaJ yragblBaeMbIX
yuceJs ot 1 go 8. IlycTs nrpok sagymas uncyuo 3. IIpoBepuM, Kak 0 JaHHOMY
aJITOPUTMY OYAET IOJIYyUEeHO 3TO YUCJIO.

TpaccupoBouHas Tabnuua anroputma «fMonosuHHoOe AeneHue»

Ne mara| Komanmpa aaropurma IlepemennbIE anogmﬂemme
X a B meicTBUA
1 Beon A, B, X 3 1 8
2 A # B 1+#8, na
3 X < (A+B)/2 3<4,5, na
4 B:=LEJ( (A+B) /2) 4 B:=4
5 A #B 1#4, na
6 X £ (A+B)/2 3 < 2,5, mer

cM. npodoaxcenue
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ITpodoaxceHue mabauuybt

A:=LEJ((A+B) /2)+1 3 A:=3
8 A =#B 3#4, na
9 X £ (A+B)/2 3<3,5,na
10 B:=IEJ ( (A+B) /2) 3 B:=3
11 A#B 3 # 3, Her
12 BuBOO A OrBer: 3

TpaccupoBouHasa TabauIla ABIAETCSA MOJAEJbI0O paboTHI IIpolieccopa IPHU BHI-
IOJIHEeHUHU IporpaMmbl. IIporpaMma BBINIOJIHAETCS IO IaraMm (IIepBhlii cToJibers
Tabauner). B cronbue «Komanaa axroputmMa» oTo6paskaeTcsi COmEpIKUMoe pe-
zucmpa KomaHO npoyeccopa, Kya IomMelaeTcs ouepegHas Komanga. B cron6-
ne «IlepemeHHBIE» OTOOpAa’KaeTCsA COAEPIKUMOE AUeeK Namamiu KOMIBIOTEPa
(MK perucTpoB IaMATH IPOIleccopa), OTBeAeHHBIX IO/ IIepeMeHHbIe BeJIN4H-
Hbl. B rpade «BrimosHaeMoe feiicTBMEe» OTPaKaIOTCA AEHCTBUA, BLIIIOJIHAE-
MbI€ APU@GMEeMUKO-A02UYeCKUuM Yycmpoilcmaeom mpoieccopa.

TaxuM o6pa3oM, aJITOPUTM B COBOKYIIHOCTH C TPACCHPOBOYHOM Tabiuiieit
IIOJIHOCTBHIO MOAEJIMPYIOT IIpoliecc 06paboTKN MHGOPMALMH, IPOUCXOAAIITUN B
KOMIIBIOTEpeE.

Cucrema OCHOBHbIX MOHATUW

AJH‘OpHTM — MOJeJIb JeATEeJIbHOCTH

O6BeKT MOEJIHPOBAHUA —
IeJieHanpaBJeHHadA JeATEJbHOCTb UCIIOJTHUTE S

HcnosHNTEIb-4€JI0BEK HUcnosHUTEIB-aBTOMAT (B TOM YHCJI€ KOMIBIOTED)

Hedopmanuszosanunaa CKHA dopmanuzoBannaa CKU

q’OpMI’l IIpeACTABJECHHA AJITOPHTMOB

Biok-cxema VuebHpIit airopuTMHUYEC- S3BIK IpOrpaMMHPOBaHUA
KHUHA A3BIK

TpaccHpPOBKa aJropurMa —
TIOLIaTOBOE MCIIOJHEHHE aJIFTOPUTMA C TECTOBBIM BADHAHTOM HCXOAHBIX JaHHBIX

«PyuyHasi» TpacCHpOBKa — 3aIl0JIHEHUE TPACCHPOBOYHOM TabIUIIBI

TpaccupoBouHas Tabiauna —
Mozeab paGoThI IIpoIeccopa IPU KCIIOIHEHUH aJrOpPUTMa
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1.
2.
3.

4.

10.

11.

Bonpocbl u 3agaHus

IToueMy aJTOPUTM MOYKHO Ha3BaTh MOAEJBIO AESATEIBLHOCTH?

ITouemy anropuTm sBasierca HHGPOPMAIMOHHOM MOJEJbIO?

ITonrpoGyiiTe onucars co6ecTBeHHYIO0 KoHeuHyio CKU B paMKax KaKoro-To 4aCTHOTO
BHJa Ballei fesiTeJbLHOCTH (II0CeIeHHe IIKOJIELI, OTALIX, OOII[eHHe C IIOAbMH).
Onuimure cucTeMy KOMaHA KaKoro-HuGy Qb M3BECTHOTO BaM OLITOBOrO aBTOMATa,
HanpuMep CTHPaJbHON MalIMHbl, KYXOHHOI'0O KoMbaiiHa U 1Ip.

ITouemMy xOMIBIOTEDP HA3LIBAIOT GOPMAJILHEIM UCIIOJHUTEIEM?

IIpunymaiiTe xaKkne-HUGYAL HOBble GOPMBI IPEACTABJIECHUS AJTOPUTMOB, KpoMe
TeX, 4YTO ONMHCAHHI B 1aparpade.

Yro MojesMpyeT TpacCHpOBOUYHAaA Tabauia?

B § 9 onrcan anropuTM HaxoKACHUA HAUGOJILIIEro obiiero AeauTensa (aJICOPUTM
EBkiupga), opueHTHUPOBAHHBIA Ha HCIOJHHUTEJNsS-dyesloBeKa. IlpeicraBbTe ero B
BHJe 6JIOK-CXEMBI ¥ HAa aJITOPUTMUYECKOM A3BIKE AJIS UCIIOTHUTENA-KOMIIBIOTEepa.
BrInosIHUB npeabIAyIiee 3ajaHue, IPOBEAUTE TPAaCCUPOBKY ajJroputma EBkiauzga
nns Haxoxaenusa HOJI uucen 128 u 56.

Hapucyiite opuenTHpoBaHHBINM rpad (6/0K-cXxeMy) MPOBEPKH YUYHTENEM NadyKU
TeTpajZeil. B cucreMy KoOMaHA BXOAMUT: npogepumb pabomy, 63ame mempadv u3
naiKu; 6bLCMABUMb OUEHKY; BbLACHUMb, OCMALUCD JU euje He npoepeHHble mem-
padu. CoaepixXUT JIU MOJYUYEHHBIHN rpad MuKI?

Hapucyiite 6J10k-cXeMy aJroputTMa noucka ¢ajbIinBoi MOHEThI CPeAH SECATH MO-
HeT. B BarreM pacropsKeHHUH UMeIOTCs IabopaTOpHbIE BeChI (C ABYMS YallleYKaMH)
6e3 rupb. I3BeCTHO, 4TO (hanbIINBasi MOHETA BCETO OJHA, I OHA JIerdye HaCTOSIUX.
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K urtoram rnassl 3

Aranbl MHPOPMaLUMOHHOIO MOAENUPOBaHUA

BriGop O65eKTOM MOJIeJIMPOBAHUS MOKET OBITH
o6bexTa 10608 peanbHBIH 00BLEKT
MOAeIXpOBaHUA (1106as peanbHas CHCTeMa)
Onpeenexnue Ilesns MomeIMpPOBaHUA ONpeAeNsaeTCH
e XapaKTepOM HCIIONb30BAHMSA
Oynyiei Mmoaeau
MOJeTMPOBaHUSA J
OCHOBHEI€ TIOHATHSA CUCTEMOJIOI'HH:
CHuCTeMHBIH . CHCTeMa, HOACHCTeMa
aHaNIN3 « CTPYKTYypa (B TOM YHCJIe HepapXUuyecKas, ceTeBas)
o6 beKTa e THOBI CBsA3eH (OTHONIEHMI)
MOJIeJINPOBaHU A * CHCTEMHBIH noaxon

CHCTEMEI YIIpaBJIe€HUs, CAMOYIIPABJISAIONIUECH

{ } CHCTEeMBI 7

IIochoeHneu Crioco6nl npefcTaBieHNa NHGOPMATUOHHRIX MOJEJIeH:
TEeOpeTHYECKOH R —
nn@oﬂlg;:::*mon * rpad: ceThb, AepeBO

+ MaTeMaTHuYecKad HpopMysa, ypaBHEHUE
Cpeacrsa paspabOTKH KOMIBIOTEDHBEIX MOZEJIEH:

Kowmesrepaol + CYELI

p + TabJIMYHELIE IPOLECCODPEI
Mozenu + A3LIKK OTPOrPaMMMpPOBAHUSA

« YHUBePCAJIbHEIE M CIENHAJIU3APOBaAHHBIE

! l CHCTEeMBbI MOZEeJINPDOBAHUA 7

Hcnonb3oBaHUe KOMIIBIOTEPHOM MOAEIH
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NMporpaMmMHoO-TeXHU4YecKkmne cucTemMbl
peanusauun NHPOPMaLMOHHbIX
npoueccoB

KomnbloTep — yHuBepcarnbHas
§17 | TexHuuyeckas cuctema obpaboTku
nHcpopmauum

ITosaBreHNe KOMIIBLIOTEPOB MOJHOCTHIO U3MEHHJIO BCE CYIIIECTBOBABIIHE OO
TOro IpUeMbl U MeToAbl 00paboTKM MHbopmanmuu. Broepsrlie yesioBexk obpel
TeXHUYEeCKOe YCTPOMCTBO, KOTOPOE B TOM JKe Mepe aBTOMaTH3NPOBAJIO 1 obJier-
YUJIO IIPOIlecChl 06paboTKM MHPOPMAIIMH, B KAKOH B pe3yJIbTaTe TEXHUYECKUX
PEBOJIION U 06JIEIIMIINCH IIPOIleCCHl 00PabOTKM MaTepHaJIbHEIX OO BEKTOB.

ApxuTeKTypa nepcoHanbLHOro KoMnsioTepa

C ycTpoiicTBOM KOMIILIOTEPA BEI B OGIIIMX YepTax yyKe 3HAKOMEI M TOTOBEI K
TOMY, YTOGBI OOCYAUTH aPXUTEKTYPY COBPEMEHHOTO IIEPCOHAJIBLHOIO KOMIIbIO-
Tepa (IIK), uso6parkennyio Ha puc. 4.1. HamroMHuM, 4TO apXUTEeKTypa — 3TO
HauboJsiee o0OIMe IIPHUHITUIILI IIOCTPOEHUA KOMIILIOTEpPa, OTpPa’Kalolme
nporpaMMHOe yIpaBJieHue paboToil 1 B3BauMoaeiicTBEeM ero OCHOBHBIX QYHK-
IIMOHAJBbHBIX Y3JIOB.

IesTpanbHbIK
poneccop IIamars

BupaeonmamMars

== AHHBIX == === === = = o o o s o o e
IIuHA -- @fPECA —--- === == === o= oo o oo o oo e e
—= YHOPABJEHHSA — = - - - = = = - oo mmmm o o o o e e

Verpoiictso| |Verpoiierso| | VerpoiteTso| | VerpoiicTBo Breunee Breuinee
BROZIA BBOAA iy srBoma | | 3aNOMHHaiomee| |samoMumHaomee
yCTpOiCTBO yCTPOHCTBO

Puc. 4.1. ApxuTexkTypa NepcoOHaJIbLHOr0O KOMIILIOTEpa
(coyolIHEIE IMHUK O3HAYAIOT IOTOKH JaHHBIX,
NYHKTHPHBIE — yIpaBjsiolue curuansl, K — KoHTpoJiep)
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Ecisix cpaBHUTB 3Ty CXeMy C KJIaCCHYeCKOii, n300pakeHHOii Ha puc. 4.2 (ap-
xuTeKTypoii ¢or HelimaHa, nin «HeHMaHOBCKOI» 10 HMEHH aBTOpa), apxXu-
TeKTypoit 9IBM nepBBIX IOKOJEHUI, TO BUAHEI CJAEAYIOUINE IIPUHITUIINAIbHEIE
pasauynsa:

® BMECTO IIPOoIleccopa UMeeM IEeHTPAJIbHBIHN IPOILeCcCop;

e BMECTO OJHOIO YCTpPOMcTBa BBOZa HWHGPOPMAIUM HMEEeM TIpyIny
YCTPOMCTB HEOIPEAEJIEHHOTO COCTaBa (AHAJIOTMYHO U IJIA YCTPOUCTB
BBIBOJIA);

® IIOSABUJIMCH HOBLIE 3JIEMEHTHI ADXUTEKTYPhl, TAKNE KaK BUAEOIIaMATD,
HINHAa, KOHTPOJLIED.

Bremnee
3allOMHHAIOIIee
YCTPOMACTBO

A

¥YcrpoiicTBo Ipoueccop YcrpoiicTBO
BBOZA e I T > BBIBOZA

v ¥

OmnepaTuBHOE
3aIIOMHHAOIIee
YCTPOMCTBO

Puc. 4.2. ApxuTeKTypa KOMIBIOTEPOB NEPBHIX MOKoJIeHu# (pon Heiimana)

I moHNMaHuA HEKOTOPHLIX ocobeHHOCcTeH apxuteKTyphsl IIK oTrmeTnM cie-
ayooriee. OCHOBHBIE YCTPOMCTBa KOMIIBIOTEPOB TeX MMOKOJIEHUIi, KOTOpbIE IIpeJ-
mrectBoBasu ITK, Ob1IH peasin3oBaHbl Ha KaUECTBEHHO MHBIX 3JIEKTPOHHBIX dJIe-
MeHTax. Bcs sBosIIOIIMA KOMIIBIOTEPOB IILJIa M MAET IOoJ 3HaKOM MHHHAaTIOpU3a-
MU 3JIEKTPOHHBIX CXEM, UYTO HE IIPOCTO CIIOCOGCTBOBAJIO YMEHBIIIEHHIO
pasMepoB 6a30BBIX Y3JI0B KOMIIbIOTEPA, HO U IIPUBEJIO K OTPOMHOMY, B J€CATKH
ThICSY pas, POCTy GBICTPOAEHCTBUA IIpolleccopa. BOSHHUKJIO CYIIeCTBEeHHOE IIPO-
THUBOpEUYHe MeXKJYy BBHICOKOH CKOpPOCThIO 06paboTKM MH(GpoOpManuu BHYTPH Ma-
IINHBI U MeJJIEHHON paboToi YCTPOMCTB BBOZa/BbIBOJA, B OOJILIIIMHCTBE CBOEM
COZlepsKaIlliX MeXaHWYeCKH ABMIKyLuecss yacTH. Heo6xoauMo OBLIIO DPEIIUTH
3Ty npobJsieMy, TaK KaK MHaJe IIPOIECCOP, PYKOBOAUBIINII paboTOi BHEITHUX
YCTPOMCTB, 3HAYUTEJIBbHYIO YACTh BPEMEHH ObIJI ObI BEIHYKAEH IIPOCTAaHBAThH B
OXKHJaHUM HHGPOPMAIIUY « K3 BHEIIIHEr0 MHPa» , YTO CYIIECTBEHHO CHHUKAJIO OBI
3¢ deKTUBHOCTH PaGOTEI BCEro KOMIIBLIOTEPA B I[eJIOM. ¥ YeHBIMHA H KOHCTPYKTO-
paMu ObLJI IPEAJIOYKEH TAKOH IIyTh: EHTPAJIbHEIH IIPOIECCOP, KOTOPHIH A0 3TOTO
OCYIIIEeCTBJIAN Bce GYHKIIMU 110 OOMEHY JaHHBIMU MeXKAYy YCTPOUCTBaMH, OCBO-
6ocxaeTcA OT HUX, B 3TU QYHKIIUH NEePefaloTCs CHIEeIHATBHBIM 3JIEKTPOHHBIM
YCTpPOMCTBaM, TaK Ha3bIBa€MBbIM KOHTPOJLJIEPAM.
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Ha3HaueHune KOHTPONNepoB U WHUHbI

KoHTpoanep — 3To cienuaan3upoOBaHHBIH IIPOIIECCOD, YIIPABJIAIOINUI pabo-
TOM BBEPEHHOT'0 €My BHEILIHEro ycTpoiicTBa. Hampumep, KOHTPOJLJIEP HAKOIIUTE-
JI1 Ha MATHUTHBIX AUCKAaX (ZUCKOBOAA) «yMeeT» MO3UITHOHHUPOBATh I'OJIOBKY Ha
HYKHYIO JOPOXKKY JHCKAa, YUTATH UJIH 3aIIUCBIBATH CEKTOP, GOpPMaTUPOBATH A0~
POXKY U T. II. I MOCKOJILKY B CUCTEME MOSIBUJIOCH TENlePh HECKOJILKO IIPOLIeCCO-
POB, TJIABHBIN U3 HUX JJIA OTJIMUMA CTAJIHU HA3BIBATh UEHMPAIbHBLM.

Hanwnume KOHTPOJIJIEPOB CYLIIECTBEHHO N3MEHAET IIpolecchl o6MeHa nHGPOP-
Manueil BHyTpH KoMIIbioTepa. IleHTpaJbHEIM Mpoieccop Ipu He0OX0AUMOCTH
IpousBecTH OOMEH BBIZJaeT 3aJlaHMe Ha ero OCYyLIeCcTBJIeHHE KOHTpOJLIepy.
JanbHeinmmit o6MeH nHPOpMaleil MOYKeT IPOTEeKaTh 10 PYKOBOJCTBOM KOH-
TpoJuiepa 6e3 yyacTHsl LEHTPaAJbHOrO Ipoleccopa, KOTOPBIN IIOJiydaeT BO3-
MO’KHOCTD BBHIIIOJIHATH IIporpaMmy gaJjbliie. Eciiu sxe 1o JaHHOH 3ajade IO 3a-
BepLIeHUsA 00MeHa HUYEero CAeJIATh HeJIb3:A, TO MOXKHO B 3TO BpeMs pelaTh Apy-
rylo 3azauy.

W3 puc. 4.1 BugHO, 4TO, B OTJIHYHE OT IIEPBOHAYAJIBHON apXUTEKTYDPHI, AJIA
CBSI3U MEXKJY OTHAEJIbHBIMHU (hYHKIIMOHAJIBHBIMHY y3JIaMU KOMIIBIOTEPA HCIIOJb-
3yeTcs crelnraJbHOe YCTPOMCTBO — IITHHA.

IIInHa COCTOUT M3 TPEX YacTei:

® INMUHBI JaHHBIX (IJIA Iepefadyu JaHHBIX);
e IITUHBI ajgpeca (AJIs Iepexadyu apecoB);
® IIIMHEI YIPaBJeHUA (AJIs mepeAauH YIIPaBJIAIOUINX CUTHAJIOB).

OnHO M3 JOCTOMHCTB ONMCAHHOM CXEMBI 3aKJII0YaeTCsA B BO3MOYKHOCTH JIer-
KO IIOJKJIIOUATh K KOMIIBIOTEPY HOBBIE YCTPOHCTBA. OTO HA3HIBAETCA NPHUHIH-
IIOM OTKPBITOM apXMTeKTypsl. I[Jis OJb30BaTeNAd OTKPLITAs apXUTEKTypa
03HAYaeT BO3MOYKHOCTb CBOGOJHO BLIGMPATH COCTAB BHEIIHUX YCTPOMCTB AJIsA
CBOEro KOMIIbIOTEPA B 3aBUCUMOCTH OT KPYTa pelllaeMbIX 3agadu.

Buabl namaTtm

ITaMaTs KOMIBIOTEPA JEJIUTCA HA BHYTPEHHIOI) — ONEPATHBHYIO U BHeIl-
HIOI0 — JOJroBpeMeHHy0. OCHOBHbIE pa3/InNuNs BHYTPEeHHeH U BHeIITHeH Ia-
MATH COCTOAT B CJEAYIOIEM: BHYTPEHHASA IIaMATH 9HEProdaBUcUMas U «ObIc-
Tpasi», BHEIIHAA NaMATH 9HEProHe3aBUCUMasA U CPAaBHUTEJBHO « MeAJICHHAA» .

YemMm omnpenensaerca 6bIcTpoAeiicTBHe naMATH? BpemMeHeM gocTyna mpoliec-
copa K JaHHBIM, XPaHALINMCS B yCcTpoiicTBe namATu. VIHaue rosBops, TeM, 3a
KaKoe BpeMsA IIPOIeCcCOp CUYMTHIBAET MJIX 3alIMChIBaeT B NaMATh GUKCHPOBaH-
HYIO IIOPIIUIO JaHHBIX, HanpuMmep 1 6aiT. Bpems gocTyna caMmoro COBpeMeHHO-
ro xcec'r}coro OUCKa (BHHUecTepa) cocTaBjigeT mpuMepHo 10 MHJIMCEKYHJ
(10 CeKyHAbI). A coBpeMeHHas onepaTnBHan IaMATh 00JIaflaeT BpeMeHeM
JOCTyna mMopAaKa 5 HaHOceKyHJ (5- 107° CeKyHIbl), T. €. paGoTaeT IPpUMEePHO B
MUIJLJIMOH pas GrIcTpee.

KoHcTpyKTHBHO omepaTtuBHaa maMars (03Y)

IepCOHAJILHOIO KOMIIbIOTEPA IIPEeACTaBIsAeT co00i
COBOKYIIHOCTb MHUKPOCX€EM (UHIIOB), 06ecreuynBaio-
LIUX XPaHEeHHe MPOrpaMM U JaHHBIX, OIIePATHUBHO
ob6pabaTbhIBaeMbIX KOMIIBIOTEPOM.
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CyI11ecTBYIOT ABA OCHOBHBIX THIIA YCTPOMCTB OIIePATHBHOM IaMATH: JUHA-
MHUYECKasd U CTaTHYECKasa IaMATh. JJMHaMHUYecKaA IaMAThH Jalle BCero sBJs-
e€TCs OCHOBHOM IIaMATHIO, CTaTHYeCKas — AOIIOJIHHUTEJIbHOM. [[uaaMuyecKan
NaMATh CTOMT MHOT'O MeHbIIle CTaTUYEeCKOI (B pacueTe Ha eJUHUILY XPaHUMOM
uH(popManuu), HO IO GBICTPOAEHCTBUIO 3HAUNUTEJILHO YCTYIIaeT COBPEMEHHBIM
MUKPOIIPOIleccoOpaM. ITO 03HAYAET, YTO BHYTPHUIIPOIECCOPHEIE OIIepaIluU CO-
BEPIIAIOTCsA 3HAYUTEJIHHO ObICTpee (B HECKOJIBKO pas), yeM o6MeH nHbopManu-
el MeXXAy IIPOIeCCOPOM U TaMATHIO. IIOCKOJIBKY IIPU UCIIOJTHEHHH IIPOTrPaMMBbI
IIOCTOSIHHO HUJeT OOMEeH JaHHBIMHM MeXXAY IIPOIleCCOPOM U OIlepaTHBHOM ma-
MATHIO, TO HHU3KOe OBbICTOAEHCTBHE ZUHAMMUYECKON IIaMATH TOPMO3UT BECh
mpolecc.

3HaYuUT, JOIMOJHUTEJBbHO HeoOOX0oAMAa IIyCTh MeHee eMKasi, HOo 6oJiee «ObIC-
Tpasi» IaMATh. JTO CTATHYECKAdA MaMATH, KOTOPYIO ellle Ha3bIBAIOT KImI-Ia-
MATHI0. B Hell xpaHATCA JaHHEBIE, K KOTOPBHIM HCIIOJHAEMAasd IporpaMma obpa-
mjaetrcs Haubosiee yacTo. Kam-naMaTe paboraeT MpaKTUYECKHU C TOH YKe CKO-
POCTBIO, UYTO U mponeccop. Mcmoab3oBaHME K3LI-IAMATH II03BOJIAET
3HAYHUTEJIbHO YBEJIUYHUTH IIPOU3BOAUTEIHLHOCTb CUCTEMEI.

Cy1ecTByerT ellie OAUH BHJ YCTPOMCTB IaMATH — MOCTOAHHOE 3aIIOMHHAIO0-
mee ycrpoicrBo (II3Y). II3Y — sHepronesaBucumoe yCTPOMCTBO, T. €. AaH-
Hble, HAXONSAIIHECA B HEM, He 3aBUCAT OT TOr'0, BKJIIOUEH JI KOMIIbIOTED. B gu-
HaAMHUYECKOH ¥ CTaTUYECKOM IaMATH IIPU NCYe3HOBEHUHU 9HEPronuTaHUA JaH-
Hble IIPAaKTUYEeCKHM MTrHOBeHHO wMcuesdarT. B II3Y xpanuTcs mnporpamMmma
3allycKa KOMIBIOTEpa, KoTopas HasbiBaerca BIOS (6asoBas cucremMa BBO-
Aa/BbiBoga). BIOS mvaunuHaeT paboTaTh mocje BKJIIOUYEHUS MIUTAHUA KOMIbIOTE-
pa. JTa IporpamMma 3arpy»kaeT ¢ JUCKa OIlepallMOHHYIO CUCTEMY U Aajiee B pa-
60Te KOMIIbIOTEPA HE YYaCTBYeT.

Ha puc. 4.1 Tak>xe nmpefcTaBJIeH eIlle OAUH BHJ IIaMATH — BHAEONAMATH,
o6cay KuBaloias ycTpoMCTBO BU3YaJILHOrO 0TOOparke A BEIBOAUMOM HHGpOP-
Manuu — MoHHTOpP. CHavasia GopMHUpPYyeTCsa COAepKUMOE BUAEOIaMATH, a 3a-
TeM KOHTPOJIJIEP MOHHUTOPA BEIBOAUT M300pakeHue Ha 9KPaH.

O HOCHUTeJIsIX BHEIITHEH TIaMATH y2Ke pacCKa3bIBaAJIOCh B § 7.

CucrteMHan nnarta

KoHCTPYKTHBHO YIOMAHYTHIE BBIIIE YCTPOMCTBA DPACIIOJIOMKEHBI B IIEPCO-
HaJJbHOM KOMIIBIOTEPE B CHCTEMHOM GJioxe (B HacToabHOM BapuaHTe IIK).
Ecau cHATH KPBIUIKY CUCTEMHOT0 OJIOKAa, TO IO Heil MBI OOHAPYYKHUM HECKOJIb-
KO IJIaT, COAEPKAIINX MHOTOUHMCIECHHbIe pa3beMbl 1 MUKpPOCXeMbI. I'1aBHadA
U3 HUX — CHCTEeMHad ILIaTa, Ha3blBaeMas TaK)Ke MAaTepHHCKOM miaToii. Ile-
PEYUCINM JINIIL HEKOTOPEIEe KOMIIOHEHTHI CHCTEMHO# miaTsI (puc. 4.3):

® T'He3/0 AJIsA IPOoIleccopa;
6a3oBasa cucrema BBoAa/BeIBoga (ROM BIOS);
rHe3zia MoAyJel onepaTuBHOM namaTu DRAM;
pa3’beMBbI LIIUHEI;
MHKDPOCXEMBI CHCTEMHOM JIOTUKH;
GaTapes.



§ 17. KoMmusioTep — yEHBepcaJbHasA TeXHHYECKAA CHCTeMa 06pa6oTku nadopMauu 95

pasbeMbl
LIMHBI
bGarapes
THEe3J0 OIS
1polieccopa
ROM BIOS

Puc. 4.3. Cucremuas mara

NMopTbl BBOAa/BbIBOAA

OCHOBHEIE Y3JILI JJIS MOAKJIIOUEHHA K KOMIbIOTEPY BHEIIHUX YCTPOMUCTB —
IOPTHI BBOJA/BBIBOAA: IIOCJIEIOBATEJIbHBIE U IIapajejbHble. K mociaemoBa-
TeJbHBIM MOPTAM Yallle BCero NOAKJII0YAIOTCA YCTPOCTBa, OOMEeHnBaIOUIECH
uHpopManueil ¢ KOMIbLIOTEPOM (MOJEeM, APYroii KOMOBIOTEP U T. A.). TepMuH
«IIOCJIEIOBATEJIbHBIN» HCIIOJB3yeTCA IIOTOMY, UYTO Ilepejadya MHgaHHBIX
OCYILIECTBJIAETCA IO CIIEIHAILHOMY KabeJio, yepe3 KOTOpPbIil OUTHI HHpOpMa-
U IepefaloTCA OOUH 3a APYTHUM.

K nmapajiyeapHBIM IMOPTAM 4allle IIOAKJIIOUYAIOTCA T€ YCTPOMCTBA, KOTOPhIE
JIMIIB IIOJIYYaioT nHGOPMAaLMIO OT KOMIObIOTepa (Hanpumep, npuHTep). Ilapaa-
JeJBbHBIA IMOPT AJIA mepefadyd MHPOPMAIMHM MCIOJb3yeT OJHOBPEMEHHO He-
CKOJIbKO JIMHUI M OTJIMYaeTcs OoJiblleii mMponycKHOii cmocobHocThio. Kpome
MOAKJIIOYEHHU S IPUHTEPA IapaJjIeJIbHBIM MOPT UCHOJb3YETCA AJIS COeSUHEHUA
KOMIBIOTEPOB M IJIs APYTHX IleJeii, Korga Heo0XoAuMa BLICOKas CKOPOCTD I1e-
peiayu NJaHHBIX. B COBpeMEHHBIX KOMIIbIOTEpPaX HMCIIOJBL3YIOTCS ABYyHAIIpPaB-
JICHHEBIE NNapaJljiejibHbIe IIOPTHI, II0O3BOJAIOLINE IIepeAaBaTh HUHGopMaLuIo B o6e
CTOPOHBI.

CoBpeMeHHble BUAbI BHELLHUX YCTPOWUCTB

CoBpeMeHHEBIE BHELIHME YCTPOMCTBA KOMIObIOTEpa 00ECIeYuBalOT BBOX M
BBIBOJ, pasdHOOOpa3Hoil MH(pOpPMAIIUU: TEKCTOBOMi, rpadmuyecKoil, 3ByKOBOM.
JJ1s1 BBoZa TeKCTOBOM MHGOPMAIIUMK HCIIOJL3YETCH, IPEeXKAe BCero, KJiaBuary-
pa; ansa rpadpudeckoil HGopManU — CKaHep; AJA 3ByKOBOM — MHUKPO(OH u
3ByKOBadA ILIaTa.

3azauya BBOZa YIPAaBJAIONIEH MHPOPMALIMK, peryJaupyolleil paboTy KoM-
nbloTepa, pelaeTca B OCHOBHOM MAHUIMYJIATOPAMH THIIA MBIIIb. DKPaH MOHU-
TOpa U IPUHTEP IO3BOJIAIOT C PABHEIM YCIIEXOM BLIBOAUTH TEKCTOBYIO U rpadu-
4YeCKyi0 MHpOpMAIUIO, a AKYCTUUYECKHE CHCTEMbI (KOJIOHKM, HAYIIHUKH) —
3BYKOBYIO.
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CoBpeMeHHEI KOMIIBIOTED, ABJIAACH YHHBEPCAJIbHBIM HHCTPYMEHTOM oOpa-
6oTku nHbOPMaMK, ciocobeH paboTaTh co 3ByKoM. IIpu 3TOM 3ByKOBasi MH-
dopmanus — paBHO Kak M TeKCTOBas, rpaduuyecKas — HOJI?KHA ObITH IIpen-
cTaBJIeHa B OQUCKpeTHO# ¢opme, MHaAUe roBops, onudpoBaHa. TexHUUECKOe
YCTPOMCTBO, IIO3BOJIAOIIEe 00pabaTEIBATh 3BYKOBYIO MH(OpPMAaIHIO, HA3LIBA-
eTCsI 3BYKOBOM ILIaTOM. 3ByYKOBaA IlJIaTa MMEET I'He3Ja AJdA IIOoACOeqUHEHUs
MUKpodoHa U aKYCTUUYECKOHA CUCTEMEI.

Bo3MoskHOCTL OMHOBpEeMeHHOiI paboThl pa3HBIX YCTPOHCTB BBHIBOJAA Hgajia
BO3MOXXHOCTDH Pa3BHMBaATh CHCTEMBI MYyJIbTHMeAHA. B 3THX cucTeMax MHTEPaK-
TUBHOE B3aUMOJeMCTBHE KOMIILIOTEPA C II0Jb30BaTEJIEM COIIPOBOXKAAETCH Of-
HOBPEMEHHBIM 0TOOpa’keHHeM HeCKOJLKUX BHAOB MHMpopManuu (TEKCTOBOM,
rpaduyecKkoii 1 3ByKoBOii). AhGDHEeKTUBHOCTh TAKUX CHCTEM IIPH PEIlIeHUH pALa
3azxa4 (Hanpumep, o0ydYeHU ) BeCbMa BbICOKA, UTO 00'BACHAETCA 0COOEHHOCTS-
MU YeJIOBEUECKOro BOCHPHUATHA HH(POpPMAIMKM OSJHOBPEMEHHO HECKOJbLKHUMHU
opraHaMH 4yBCTB.

CeTeBoe oGopyxoBanue

JIOOTHUTENLHYIO M BECbMa BaXKHYIO rpynny TrexHudeckux cpezcts ITK co-
CTaBJIAIOT YCTPOHCTBa, KOTOPLIe 06eCIeuynBalOT ceTeBoe MOAKII0YeHe U pabo-
Ty KOMIBIOTEPOB B C€TH. YacTh 3THX YCTPOMCTB MOXKET PACIIOJIAraThCA Ha CTO-
Jie PAAOM C KOMIIBIOTEPOM (HAIIpUMep, MOLEM, COe AUHS IO KOMITBIOTEP C Te-
JedOHHOH CeThI0); YaCTh — B OTHAJIEHHH, PAJOM C CEpBepoM (HalpuMmep,
MapLIPyTU3ATOPHI, BHIIIOJHAIONIYE IePEeChIKY JaHHBIX MEXKAY ABYMHA CETAMU
C BO3MOSKHO Pa3HLIMU TEXHOJIOTUAMU CBA3H).

MepcneKkTuBHbIE HanpasJieHuA pa3BuTua KoOMnbTEepoB

3aBepiias obcykaeHne ocoOeHHOCTe BHYTpPEeHHEIH CTPYKTYpbl COBPEMEH-
HbBIX IIEPCOHAJIbHBIX KOMIIBIOTEPOB, YKaXeM HEeCKOJIBKO XapaKTepPHbIX TeHIeH-
Ui ee pa3BUTUSA. Bo-IIepBBIX, MMOCTOAHHO PACIIUPAETCA U COBEPIIEHCTBYETCA
HabOp BHEIIHUX yCTPOMCTB. Bo-BTOpPBIX, KOMIILIOTEPEI IEePECTAIOT OLITH OGHO-
IIPOIIECCOPHBIMH — H HE TOJILKO OJiarogaps HaJH4YNIO KOHTPOJIJIEPOB BHEIITHUX
yCTpOiicTB. B KOMIIBIOTEPE MOT'YT HCIIOJIb30BAThCSA HOIIOJIHHUTEIbHbBIE CIIeITNAJIH -
3UPOBaHHELIE IIPOIECCOPHI AJI OLICTPBIX MATEMATHYECKHUX BHIYMCJICHUI, BUEO-
IIPOIIECCOPHI JJISA YCKOPEHUs BLIBOLA HH(POPMAIIUY HA SKPaH MOHHATODA U JP.
Crnenyer 3HaTh, YTO KpoMe IIEPCOHANILHEIX KOMIIBIOTEPOB Ha IPAKTHUKE Cy-
IIECTBYIOT U APYrue, MHOrOKpaTHO 00Jiee MOIIIHbBIE BHEIYMCJIINTEJIbHBIE CHUCTE-
Mbl. Bed HUX Ob1JI0 6BI HEBO3ZMOJKHO peEIlleHHe pAJa CJOKHBIX HAaYYHO-T€XHU-
YyeCKHUX M 0O0POHHBIX 3a7jay, o6paboTKa OrpoMHEBIX 6a3 JaHHBIX, IOAJAEPKKA
KPYIHBEIX KOMMYHHKAIlMOHHO-BLEIYHCIUTEJIbHEIX ceTell (BKIouasd MHTepHeT).
K xoMmbloTepam 60Jiee BBICOKOTO YpoBHA, ueM IIK, oTHOCATCA:
® MOIIIHbIe MHKPOKOMIIBIOTEPHI, BHIIIOJHSIIONINE CHEIlNaJIu3NPOBaHHbIE
paboThl BLICOKOT0 IIP0o(heCCHOHATIBLHOIO YPOBHA (HaIpUMep, IIPOeKTHO-
KOHCTPYKTOpPCKHe (rpadpuueckue)); '
® cepBephl B INI06AIbHON KOMIILIOTEPHOM CeTH, yIpasJsiolnue ee pabo-
TOM M XpaHSAIIHE OrPOMHEEBIe 06'beMbI HH(pOpMAaIINH;
® MHOT'OIIPOIIECCOPHEBIE CUCTEMBI IIapaJLIebHO 06paboTKH JaHHbBIX.
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Cucrema oCHOBHbIX NOHATUWA
Y cTPOMCTBO KOMIIBIOTEPA
Komnsrotrep —
3TO YHHBePCAJbHOEe IPOrpaMMHO yNPaBJgieMoe aBTOMAaTHYECKOe YCTPOHCTBO
I3 06pa6oTku HHPOPMALUH PA3JIHYHBIX BHIOB

ApXHTEKTypa NepCOHAJBHOr0 KOMIBIOTEPA Apxurexrypa ¢ou Heitmana
IIMTunaHasn: OTkpeITas: ITenTpanusoBaHHasA: PurcupoBaHHadA:
YCTPOHCTBa B3aUMOJEH- | U3BMEHSAEeMbIH yCTpOMCTBA B3aHMMOJEMH- | HEU3MEeHHbBINH

CTBYIOT 4Yepe3 OOIYIO
MarucTpajb — HIUHY

COCTaB YCTPOMCTB | CTBYIOT Yepe3 IeHTpajb- | HA6op yCcTpPOHCTB

HBIH IIpOIIecCop

CoBpeMeHHBIE TeXHHYECKHE PELIeHUA H yCTPOHCTBa

Konmpoanep — | O6wasn Kaw- 13y — Budeonamamu: |38yrosasn
CHenuaJIu3upo- | WuHa: namsamos — |9HEpProHesa- |CIYKHUT Jda dop-|naama —
BaHHBIHN IPO- CIIY’KHT AJA | «ObICTpasA» | BUCHMAas IIa- |MHPOBAHHUA U30- | yCTPOM-
1eccop, ynpas- | nepegadm NaMAThb AJiA | MATH AJIA OpakeHHus, Bbl- | CTBO AJIsA
adgomui pabo- | ITaHHBIX U XpaHeHUusd IporpaMMbl |BOAHMMOIO Ha 9K- | OIIU(PO-
TOH BHEIIIHErO |CHUI'HAJIOB omnepaTHB- |IIepBOHA- PaH MOHHTOpA BBIBaHUA
ycTpoiicTBa YIpaBJIeHUs | HRIX KaH- YaJIbHOM 3BYKa
e e [T [ [ Mymmuneoua —
CHHTE3 Pa3JIMYHEIX CIIOCO60B
Bamu BBIBOJIa HH(OpMaAIIUH

JlonosiHUTEeIbHBIE YCTPOHCTBA: MHBIIIh, CKAHED, MOJEM, MapIIPyTU3aTOP, MJIOTTEP U IIP.

Bonpocbl u 3apaHus

1. YeM npUHIHUIHAIBHO OTJNYAETCH aPXUTEKTypa IEePCOHAJBLHOr0 KOMIIbIOTEPa OT
KJIACCHYECKOH apXUTEKTYPhI KOMIIBLIOTEPOB NNEPBBIX ITOKOJIEHMUH ?

2. Kakue GpyHKIMY BEINOJHAIOT KOHTPOJLJIEPH] BHEIIHUX YCTPOMCTB?
3. B4eM COCTOUT IPUHIIUII OTKPLITOCTH AaPXUTEKTYPHI IEPCOHAJIBLHOI'0 KOMIIbIOTEPa?

4. Haiinute B JsuTepaType Uaux B VHTepHETe XapaKTEPUCTUKH COBPEMEHHBIX
MHKPOIIPOILECCOPOB, YCTPOMCTB CTATUYECKOMN M AUHAMHUYECKON MaMATH, BHEIITHUX
3alIOMHHAIOIIUX YCTPOMCTB, YCTPOMCTB OoTOOpaskeHUA MHpopManuu (BLIBOJA) U
CPaBHHUTE UX C aHAJIOTUYHBIMHA XapPaKTEePUCTUKAaMHU yCTPOHUCTB nepBoIXx OIBM.

NMporpammMmHoe
obecneyeHue
KOMNbloTepa

§18

KomnbioTep — 3T0 IporpaMMHO yIpaBJigeMOe aBTOMAaTHYECKOe YCTPOUCTBO
ans pabotel ¢ uHpopMmaiueii. Be3 nmporpaMMm 1060 KOMIBIOTEP — IIPOCTO
«KeJes3o».
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COBOKYIIHOCTh, IIPOTPaMM, XPaHSIIHUXCS B HOJIFOBPEMEHHON IaMATH
KOMIIBIOTEPA, COCTABJIAIOT MporpaMMHoe o6ecrieuenne (I10) kommsiorepa.

Bce MHOXKeCTBO IIporpaMM, coctasiasomux I10, MOXXHO pa3feJIuTh Ha TPU
TPYIIIBL:
® NpHUKJAaZHBbIE IPOrPAMMEI;
® CHCTEMHBIE IPOrPAMMEI;
® CHCTEeMBbI IPOrPAaMMUPOBAHHUS.

O6111a4 cXeMa COCTaBa IIPOrPaAaMMHOI0 ofecrieyeHuA KOMIILIOTepa IIpuBeze-
Ha Ha puc. 4.4.

IIporpammHOe oGecneueHue

ITpuxsragzoe
Cucremnroe IIpukiaaguoe ITO p al CucreMbl
npogeccuoHaIbHO
110 ob1rero HasHaueHUA IpOrpaMMHPOBaHUSA
opueHTHpOoBaHHOEe 10|
| | OmepanuonHukie || | TexcToBhie ITporpamMmbl CucreMsnl
CHUCTEMBI IPOIECCOPHI | | opodeccHoHaNBLHBIX — IporpaMMHpOBaHUA
MaTeMaTHYEeCKHX Ha ITackaine
Anrusupycusie || | Tabauunsie pacteTos
OpOrpaMMbl IIPOIECCOPBI CHcTeMBl
Uszparensckue — mporpammupoBaBRuA
I'padbuueckue CHCTEMEI Ha Cm
H ApxHuBaTOpPHI | | Cpadp
PeAaKTOpH
CucreMsl ...
IIporpaMmmer Cucremet H aBTOMATH3MPOBAHHOI'O
H obcayKuBaHUSA MyJbTHMEAHa HPOEKTUPOBaAHUA
JKECTKOro AMCKa
CucTeMBl yrnpaBieHHA B
... H 6asamu gaHEBIX | | Byxranrepckue
(¢HaCTONBHLIE» ) IIPOrPaMMEI
-—inaysepm HNHTepHeTa ] ..

—IHhoonme NpOrpaMMsbI I

Puc. 4.4. Cocras nporpaMMHOro obecme4eHus KOMIbIOTEPa

MpuknagHoe nporpaMmMmHoe ob6ecnevyeHue

I[Ipuxknagasie mporpaMmbl JAalOT BO3MOXKHOCTH TIOJIL30BaTEeJIO0 HEIOCPeX-
CTBEHHO pelllaTh CBOM MH(pOpPMAIMOHHEIE 3a/ja4y, CO3LaBaTh U 00pabaThIBaTh
nHbOpMANMOHHEIE 00 HEKThI.
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HNHbopMannoOHHEIH 06 BLEKT:
e o0siaiaeT ompeAesIeHHBIMHM MOTPeOHUTEJIHLCKHMH KadyecTBaMH (T. €. OH
HY’K€H II0JIb30BaTeJII0);
® IOomycKaeT XpaHeHHe Ha IIU(MPOBBLIX HOCUTEJIAX B BUJE CAMOCTOATEINb-
HOM MHpOpManMoOHHOI equHUIEI (daiiia, MallKH, apXUBa);
® NONYyCKAaeT BBLIIOJHEHHE HaJl HUM OIIpeJeJIeHHbIX JeHCTBUU MyTeM HC-
IIOJIb30OBAHMA allllapaTHLIX M MPOrPaMMHEBIX CPeJCTB KOMIIBIOTEPA.

IIpuknagHOe IporpaMMHoe ofbecredeHre JeJIUTCA Ha ABe yacTu. K nmepBoit
YaCTH OTHOCSATCH T€ IPOrPaMMbl, KOTOPhIE OJIE3HBI OOJBIINHCTBY I10JIb30Ba-
TeJiell HE3aBUCHMO OT MX NpodecCHOHAJIBLHBIX MHTepecoB. OHU Ha3BIBAIOTCH
npukaadHviMu npozpammamu obuiezo Hasnavenus. B rabaune 4.1 npusene-
HbI OCHOBHBIE BUJBI IIPUKJIAAHBIX IIPOrpaMM (IIPOrPaMMHBIX KOMILJIIEKCOB) U
COOTBETCTBYIOIUe HHIOPMAL(MOHHBIEe 00BEKThI, KOTOPHhIE C UX IIOMOIIBIO CO-
3paloTca u obpabaTeiBaloTCA.

B nocienHee BpeMs 3a CIIMCKOM IE€PEYMUCIAEHHBIX BUJOB IPOIPaMM 3aKPeIu-
JIOCh Ha3BaHMe «0(PUCHBIE IPOIPAMMEI» . OTOT CIIMCOK IIOCTEIIEHHO PACILIUPAET-
Cd: MOABIAIOTCA IPOrPaMMbI-OpraHai3ephl, HECJI0KHbIe IPOIPaMMbI BEPCTKU
MAaKeTOB IIeYaTHBIX U3LaHUH U 1Ip.

Tabauya 4.1. IIporpammsr 1 HH(POPMAaLTHOHHEIE 00'BEKTHI

IIporpamMmmsx Hadopmaunonabie 06 eKThHI

TekcToBbIe PeAaKTOPEI X IIPOIIECCOPBI TexcToBbIe AOKYMEHTHI

T'paduyeckue pesakTopsl M mnakeThl KOM- | I'padpuyeckue O6BEKTHI: YEPTEXKHU, PHCYH-
ObIOTEPHOM rpaduKu KH, pororpadpuu

Tabiu4yHbIe IPOLLECCOPHI OJyIeKTPOHHEBIE TaGIUIbI

CYB][] — cucTteMsl yrpasieHus 6azamu faH- | Basbl faHHbIX («HACTOJLHEIE»)
HBIX, ODHEHTUPOBAHHEIE Ha II0JIL30BATEIA

ITakeTrs! MyabTHMeAUHHBIX npe3eHTanuil | KoMIObioTepHble npe3eHTa My (JeMOHCTPa-

IUH)
KiauneHT-nporpamMMa 3JIeKTPOHHOM IIOYTHI OJIeKTPOHHLIE IHCHhMAa, APXUBHI, aJipeCHEIE
CIIHCKH
ITporpamma-o6o3peBaTens Hurepuera Web-cTpanuusl, paiinn: u3 apxusos UaTep-
(6paysep) HeTa M Ip.

Bropyio yacTh IpUKJIAIHBIX IIPOrPaMM COCTABJISIOT CIIEIIHaJIU3UPOBAHHBIE
nmporpamMmel (IIrpoeCCHOHAILHO OPHEHTHPOBaHHEIe). [laTh UX IOJIHBIHM TepeuyeHb
IIPaKTUYECKHM HEBO3MOXKHO. MaTeMaTHMKH, MH)KE€Hepbl, Hay4YHble PabGOTHUKH
MHOTHX CIIeIIMaJILHOCTEN HYKAAI0TCS B IPOrPaMMax, BHIIIOJHAIOIINX MaTeMaTH-
JecKHe pacyeThl; IpodecCHOHANILHbBIE U3JaTeJ I KHUT He MOI'YyT JOBOJIBCTBOBATh-
Cf TEKCTOBBIMH IIPOIlECCOPAaMHU OOIIEro Ha3HAUEHUA U HYKJAIOTCA B CIeNUajb-
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HBIX IIpOrpaMMaXx — H3JaTeJILCKHUX CUCTEeMAaX; OyXrajaTepaM U 3JKOHOMHCTaM Tpe-
GyioTcsa cBoM mporpaMMbl. PakTHUUeCcKH AJA Jr000i mpodeccuu, CBA3aHHON C
06paboTKoit nHGOpMAaLUH, YiKe CO3AaHO0 CBoe crienuaiusnpoBanHoe I10.

K kiaccy cnenuainsnpoBaHHBIX IIPOIPaMM CJIEeAYET OTHECTH TaKiKe obyua-
oujue npozpammsl, C KOTOPHIMH, BO3MOYKHO, BBl MMEJIH [E€JIO Ha YPOKAaX HUJIHU
noma. Kpome Toro, cmenuajbHO AJIs1 YUUTEJEH CO3LaHBI HHCTPYMEHTAJIbHEIE
NIpOrpaMMBbl, IIO3BOJISIOIIHE UM CAMOCTOSATEJILHO KOHCTPYUPOBaTh IU(PPOBbIE
(ss1eKTPOHHBIE) cpefcTBa 00yueHUsi. COBOKYIMHOCTh TAKHX CPEJCTB IIPEeJCTaB-
JsieT co60i1 HOBBIN BUJ 0Opa3oBaTeJbHBIX PECYPCOB.

CucreMHoe nporpaMMHoe ob6ecneyeHue

Hazuagenue OIIepAaIfTHOHHBIX CHCTEM

Oco60e mecTo B IpOrpaMMHOM 00eCclIeUeHHH 3aHUMAIOT OIlepPAIlHOHHbIE CUC-
TEMBEI.
OnepanmuoHHAafA CHCTEMa — 3TO KOMILIEKC IporpaMM, ob6ecrreynBaloINX:
e ympaBjIeHHE YCTPONCTBAMHU M 3aauyaMu (IIpoleccaMy) — COrJjIacoBaH-
HyI0 paboTy BcexX almapaTHRIX CPEACTB KOMNbIOTEPA M BHIIIOJHAEMBIX
IporpaMm;
e paborty c ¢aitsiaMu — opraHn3aIuio XpaHeHUsa U 06paboTku ¢aityioB Ha
BHEIITHUX HOCUTEJIAX;
® I0Jb30BaTEJbCKHII HHTep@deiic — AMAJIOr MOJb30BaTeJs C KOMIIbIOTe-
poM.

Kpome Toro, cyiiecTByOT cliefiaIbHbIE IPOrPAMMBI, BBIITOJHAIOIIIXE HEKO-
TOpBIE JOIOJHUTEJIbHEIE YCJAYTY CUCTEMHOI'0 XapakTepa (HalpuMep, yIpaBJie-
HUE BHENIHUMH YCTPOHCTBaMH, apXUBHUPOBaHMe GaiijioB, 3aIIIUTy OT BUPYCOB,
«JIeYeHNe» M ONTUMM3AIHUI0O AUCKOB U T. I.). OTH IIPOrpaMMElI Ha3LIBAIOTCS
ymuaumamu.

YupaBJjieHHEe YCTPOCTBAMHM

B npeppigymem naparpade Mbl OTMEYaJId, YTO COBPEMEHHBIM KOMIIBIOTED
MOKeT BKJIIOUATh MHOT'O (MHOTZla JeCATKH) YCTPONCTB — pecypcoB KOMIIBIOTE-
pa. 9TH ycTpoiicTBa HHOrAa paboTaloT OJHOBPEMEHHO, MHOTIa «BCTAIOT B OUe-
penb» APYr 3a APYroM. 3TO U IeHTPAaJbHLEIH IIPOIIECCOP, B HECKOJbKO BHIOB
YCTPOHCTB ON€PaTUBHOI IIaMATH, U NepudepHiiHble (BHEIIHKE) YCTPOHCTBA,
cpeiy KOTOPBIX:

e ycTpoiicTBa BBOJA (KJIaBHaTypa, MBIIIIb, CKAHED U AD.);

e ycTpoiicTBa BhIBOZA (MOHUTOD, IPUHTED, I'PadOnOCTPOUTEID U AP.);

e BHEIIHHE 3allOMHHAIOINe yCTPOHCTBa (ZUCKOBOABI AJIsI MATHUTHBIX U
ONTHYECKUX AUCKOB, YCTPOHCTBA AJIA paboThI ¢ QJISHI-TaMATHIO);
YCTPOMCTBA YyIIpaBJeHUS (MBIIIb, JXKOMCTHK U AP.);

MyYJIbTUMEJHUIHBIE YCTPOMCTBA.

Bce aT0 060pyIOBaHKE HOIKHO paboTaTh COrJIaCOBAHHO, IO 3aJaHHOM IIPO-
rpaMme, B e€AWHOM pekume. IIpH 3TOM CKOpOCTH paGoOTHl Pa3JIUYHBIX
YCTPOMCTB Pa3jINyaloOTCA B COTHHU, THICAYH U GoJiee pas. JlesaTeJbHOCTH onepa-
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IIUOHHOM CHUCTEMBI II0 YIIPABJIEHUIO PeCypcaMy MOXKHO YIIOAOOGUTH AelicTBUAM
IUpHUIKEepa, KOTOPOMY HaJ0 YIIPaBJIATH O'POMHBIM OPKECTPOM, BKJIIOUAIOIUM
JECATKHU PA3JIMYHBIX HHCTPYMEHTOB, YTOOBI OHHU BCTYIIAJHU B UTDY B HY KHBIH
MOMEHT U OTJeJIbHbIE 3BYKH NEPEIIETAINCH ObI B CTDOMHYIO MEJIOAUIO.

Hnsa ynpaBieHusa paGoToil BHEIIHHX YCTPOMCTB B COCTaB OIleDaIlMOHHOM
CHCTEeMBbI BXOJAT CIIel[MabHbIE IIPOTPaMMbl, KOTODbIE Ha3hIBAIOTCA APaiBepa-
MM BHEITHUX YCTPOMCTB. [[JIA KarkJoro THIa U KaxXJ0H KOHKPETHOH MOJesH
BHEIIHEr0 YCTPOMCTBA CyIecTByeT ¢cBoi ApaiiBep. Muorga OC aBToMaTHYECKU
noadupaeT MOAXOAAIIUIN ApaiiBep, MHOrga 00 3TOM IPUXOAUTCS 3ab60TUTHCA
II0JIb30BATEJIIO.

YnpaBiaeHue npoieccaMu

B naMATE KOMIIBIOTEPA MOXKET OBITH 3arpyKeHO OJJTHOBPEMEHHO HECKOJIbKO
IporpaMM, KOTOpbIe OYAYT BBIMOJHATLCSA YaCTAMHU IapaJuiejbHo. MHOrga Mbl
CO3HaTEJbHO mopydyaeM 3To Hamremy IIK, 3anmycTuB, cKakeM, OJHOBPEMEHHQ
IIOYTOBYIO IIPOI'PaMMYy U TEKCTOBBIH rporeccop. Ho make eciu MBI 3TOTO He fie-
JlaeM, BCe PaBHO: Ha dKpaHe UAYT 4Yachl, B TO K€ BpeMs KOMIIbIOTEP IIPOU3BO-
IUT He3aMeTHBIe, HO COBEPIIEHHO He0OXOfUMbIe OIIEPAIlUH 10 3aIIlUTE OT BUPY-
COB, 3allJTe OT YAAJEHHBIX XaKepPCKUX aTaK II0 CETH, KOHTPOJIO COCTOAHUA
YCTPOMCTB U T. H.

Kaxkayio BBINONHAEMYIO HpOrpaMMy HasbIBalOT npoyeccom. Orcioga Tep-
MHH «yIpaBJieHHe IIpoleccaMu». OprainsoBaTh apaJijejibHOe BbINOJIHEHHE
IIporpaMM OUYeHb HEIIPOCTO, IIOCKOJIbKY OHM 00pallaroTcA K O4HUM U TEM Ke pe-
cypcaM — K IIeHTPaJIbHOMY IIPOIIeCCOPY, K Pas3JMYHBLIM BHAAM IIaMATH, K
BHEIIHUM yCTpoiicTBaM. PelitaeT aTy 3ajiauy oliepaliMOHHAas CUCTEMA.

KoMnbroTepsl nepBeIX ABYX IMOKOJIEHHH paboTaiu B 00H03A0AYHOM Pelcu-
Me: TIOKa He 3aKaHYNBAJIOCh BLINIOJHEHHE OUepeJHOM IPOrpaMMBbl, Jpyrue Ipo-
rpaMMBbI B KOMIIBIOTED HE 3arpyJKaJjuch. IIpu aToM 3HaYKUTEJIbHASA YaCTh BpeMe-
HM YXOAWJIa HAa MeXaHUYeCKHUH BBO/J IMIPOrpaMMBbI U JaHHBIX ¢ IepdopannoHHO-
Iro HOCHUTEJISI, BHIBOJ Ha OyMasKHYIO IleUaTh, UTeHHe U 3allUCh Ha MarHUTHEIE
HocuTeJ. Bce 9T0 BpeMa mpolieccop «IIpocTauBal», OXKHUaasd, Korjga cBo pa-
60Ty 3aKOHUYAT €ro «MeJJICHHLIE COTPYAHUKH » .

Curyanus U3MeHHJIach ¢ nossjieHueM Ha IBM TpeThero noxkoJieHUs KOH-
TPOJLJIEPOB BHEIIITHUX YCTPOMCTB. CTasIo BO3MOXXHEIM OCBOOOIUTH IIPOILECCOD OT
yIOpaBJIeHUA «HEIIOBOPOTJIMBBIMH» MEeXaHU3MaMH, IIEPEJIO’KUB 3Ty 3aady Ha
KOHTPOJLJIEPEI. A Ipolleccop MOJIYYHJ BO3MOYKHOCTh BC€ BpeMs 3aHUMAaThCH
cBOeil OCHOBHOM pa6oToit — 06paboTKoi fauHbIX. [IoKa ogHa mporpamMma (IIpo-
Iecc) O’KUIaeT, HalpuMep, 3aBepLIEeHUs BBOa,/BbIBOIAa JaHHBIX, Apyras Npo-
rpaMMa MOXKeT 3aHUMATh Irporieccop. IIpu aToM cocTosHME IEPBOTO, NPEPEAH-
HO020 npoyecca AOJJKHO ObITH COXPaHEHO, YTOOBI €ro B HY>KHBIA MOMEHT MOXXHO
6bIJIO BOCCTAHOBUTH U MPOAOJIXKUTH BBIMMOJHEHHE ITporpaMmbl. Takoil peskuM
paboTh HA3BIBAETCA MHO203A0AUHLM PEHCUMOM.

HawuGoJee CI0:XHBI MHO020T01b308aMeAbCKUE MH0203A0a4Hble OTIEPAIlUOH-
HbI€ CUCTEeMEI, IPUMEHsIeMbIe B MHOTOTEPMUHAJNBHBIX CUCTEMAaX — BBIYUCIIH-
TeJIbHBIX KOMILIEKCaX, B KOTOPhIX K OAHOMY 00II[eMYy KOMIBIOTEPY MOAKJIIOYa-
€TCs1 HECKOJIBKO YCTPOMCTB BBOJA/BBIBOJa WJIM IIEPCOHAJbHBIX KOMIBIOTEPOB
(TepMUHAaJIOB) AJI OAHOBPEMEHHOUN paboThl MHOTUX II0JIb30BaTeJIeH.
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ITons3oBaTesnbcKkuii nETEPEIC

Baxnasa ¢pyaknusa OC — moafeprkKa IOJIb30BaTeJlbCKOro nHrepdeiica. B
HacTosillee BpeMA OOIIEeNpUHATHIM cTaj rpadudyeckuit maTEpdeEiic, moagep-
JKMBaeMbIi cICTEMaMU MeHIO (110 Kpaiineit mepe, B mupe IIK).

Hawu6onbsiuee uncao ITK Bo Bcem Mupe paboraroT moh ympaBiaenuem OC
Windows, ¢ KOTOpPOii BbI HaBepHsiKa 3HaKOMEI. TeM He MeHee HAIIOMHUM OCHOB-
Hble IPaBHJIa MOJIL30BAaTEJILCKOr0 HHTEepdeiica. BsaaumozelicTBre IOJIb30BaTe-

aa ¢ OC npoucxomuT 1o cxeme:
1) OC HaxOOUTCSA B COCTOSHHNH OXKUAAHNA KOMaHbI II0JIb30BATEJA;
2) mosb30BaTeNb OTAAET KOMaHAy B KaKoi-1u60 popMme (ualre Bcero — ue-

pes3 MeHIO);
3) OC ucrnoyiHsIeT KOMaHAY MJIKA COO0HIaeT 0 HEBO3MOYKHOCTH BBIIIOJTHEHU A ;
4) OC Bo3BpamiaeTcs B COCTOSHHE OXXHUAAHHS CJeAyIolleii KOMaHAbBI IIO-

JIb30BaTeJdA; U T. O.

T'paduueckuit naTepdeiic, KOTOPHIHA NIPHUIIES] HA CMEHY HEKOrJa CyIlecT-
BOBAaBIIIEMY CHMBOJIBHOMY, IIO3BOJISIET IOJIL30BATEJNIO BHIOMPATh OO'BEKTHI
JJIs KOMaHJ ¢ IOMOIIbIO rpadruyecKux o6pa3oB aTux 06'beKToB. Korma Mel 3a-
nyckaem coBpeMeHHYI0 Bepcuio OC Windows, nmepeag HaMHu Ha 3KpaHe JUC-
nJyesa Bo3HukaeTr Pabouuii cmoa (puc. 4.5), Ha KOTOPOM PAacCIIOJIO’KEHO He-
CKOJIBKO rpadmuyecKUX 06'beKTOB — CHMBOJIMYECKUX U300pakeHui Tex 1po-
rpaMM, ¢ KOTOPHIMH II0JIb30BaTeJb paboTaer Hanbosiee yacto. Kpome Toro, B
HUXKHEH 4acTu dKpaHa HaXOOUTCA NAaHeAb 3a0ay, cogeprxaiias pas KHOIOK
IJISI 3aIlyCKa IIporpaMM.

_ ’
J.nycK B Avimen - Wordfad T Adobs Reader

Puc. 4.5. Pa6ounii cron Windows XP
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Meni0 — oZWH U3 OCHOBHBIX 3JIEMEHTOB rpaduyeckoro wuHTepdeiica.
C BHeApeHUEM IaHe e ¢ HUCTIAAAIUMY U KACKaIHBEIMH MEHIO YAAJIoCh obec-
eYUTh KOMGPOPTHYIO paboTy JIro6oMy ImoJib30oBaTe 0. KackagHble MeHIO IIpeo-
CTaBJIAIOT II0JIb30BaTEJII0 CIUCOK BO3MOXKHBIX JEHCTBUH C BhIA€JIE€HHBIM HHPOD-
MauUOHHBIM 00beKkTOM. Ha puc. 4.6 BUAHO, UTO BBINOJHAETCSA IIpOoLeaypa OT-
IpaBKMU TEKCTOBOTO AOKYMEHTa B BHIE COOOIIEHHUS 3JIEKTPOHHOM IIOYTHI.
B 3aBHCHMOCTH OT TEKYIEro COCTOAHUSA 00'beKTa COAEPIKaHEe MEHIO MOYKeT 13-
MeHATHCs. B ofHOM ciryyae HEKOTOpPbIE U3 IYHKTOB MOT'YT CTAaTh HeAOCTYIITHBIMH
AJiA BhIOOpa, B ADYIOM MOXKET H3MEHHUThCA HaGop MyYHKTOB MeH0. MeHIo B Ipu-
JIOMKEHUSX MOTYT HaCTPauBaThCSA II0Jb30BATEJIEM.
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Puc. 4.6. KackagHoe MeHIO

Anpo OC

OnepanuoHHas cucTeMa — GOJILIIAA ¥ OUYEHb CJI0XKHAasA nporpamMmma. Ee 06b-
€M MOJKeT OBITh HaCTOJBKO BEJIUK, UTO OHA II€JIUKOM HE YMECTHUTCS B OIIEPATHUB-
Hoit namsaTu. B OC BuIAesseTCA HEKOTOPAsd YacTh, KOTOpPas SIBJISIETCA OCHOBOM
Bcel cucTeMbl ¥ HasbIBaeTcA A0pom. B cocras sifpa BXogAT HauboJiee 4acTo UC-
IIOJIb3yeMble MOAYJIH, HAaIIpUMEP CPEACTBa paclpelesieHUs OllepaTUBHOM ma-
MATH U IIpoLieccopa, CUCTeMAa IIpephiBaHuil ¥ Ap. IIporpaMMEl, BXOASAIIME B CO-
cTaB AJpa, npu 3arpyske OC momeniaoTcs B OIEPATUBHYIO IaMATH, I'/le OHU I10-
CTOAHHO HAXOLATCA H MCIOJBL3YIOTCA IIpH paboTe KomubloTepa. Takue
IporpaMMbI HA3LIBAIOTCA PE3UEHTHLIMHU TporpamMmmamu. OcranbHas yacts OC
XPaHUTCS Ha YKECTKOM JHCKe M aBTOMaTHYeCKH 3arpy’KaeTcs B OIIepaTUBHYIO
aMATH 10 Mepe HeOOXOAUMOCTH, a 3aTeM YAaJIsIeTCs U3 Hee.
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Pa6ora ¢ paitramu

Paboty mosib3oBaTessa ¢ paitiamu obcaykuBaer moacucrema OC, Koropas
HasblBaeTcA (aiaoBoi cuctemoii. IToit pyHkueit OC BBl 4aCTO IOJIb3YeETECh,
T03TOMY ceifuac Iogpo6HO 0 Heil rOBOPUTEL MBI He 6yaeM. OTMETHM TOJILKO TO 06-
CTOSATEJILCTBO, YTO HA COBPEMEHHEBIX KOMIILIOTEPAX MCIIOJIb3yeTCsA Hepapxudec-
Kas, MHOTrOypoBHeBasd (aitjoBasi CTpyKTypa. Heo6xoquMoCTh 9TOro CBsA3aHa C
60JbIIM 06'bEMOM BHEIITHUX HOCUTEeJIeH nHpopManuu. [J1a yCKOpeHNA IOUCKa
B TaKUX YCJIOBUSAX HepapxXuyecKas CTPYKTypa — caMas palioHaJbHasd.

CucTteMbl NporpaMM1UpoOBaHus

CucreMbI IporpaMMHMpOBaAHMA — UHCTPYMEHT JJIA PaboThI IpodhecCUOHAIb-
HBIX nporpaMmuctoB. Kakgasa Takas cucTeMa OpHEHTHPOBaHA Ha OIIpeJeJIeH-
HBIN A3BIK IporpamMMupoBanus: Ilackais, Beiicuk, @oprpau, Cu, Accembiep u
ap. CucreMbl IIPOrpaMMHPOBAHUA MO3BOJIAIOT CO3JaBaTh TEKCThI IIPOrpaMM,
OTJIaXKMBATh ¥ UCIIOJHATH IporpaMMsel. Bece nepeuunciieHHsle Boiie BuALI 11O co-
3al0TCs IPOrPAMMHUCTAMH C IIOMOIIIBIO CUCTEM IIPOIPaMMHUPOBaHUA.

Bon POCbLI N 3aaaHusA

1. IIpuBeguTe KJIaccuPHUKAIUIO IPOrPAMMHOr0 06eCIeYyeHNA COBPEMEHHBIX KOMITBIO-
TEPOB.

2. B uem IIPUHOUIINAJIbHOE OTJINYHE IIPDHUKJAagHOI'0O IIporpaMMHOro obecrieuenus o6-
ero HasHa4YeHMUdA OT MHBIX BHOB NIPUKJIAAHOI'O IIPOrpaMMHOI0O obecnieueHun?

3. B uem 3akJouyaeTcs NPUHIMII OPraHU3alMH IHAJOra «KOMIbIOTEP—IIOJb30Ba-
TeJIb» C IIOMOIILIO MEHIO?

4. Yro Takoe agpo OC?
5. Kakue nporpaMMBbl YIIpaBJsiOT pab0oTOH BHENIHUX YCTPOMRCTB?
6. YTo TaKkoe crucTeMa MporpaMMHUPOBaHUA?

OuckpeTHble Moaenu AaHHbIX
B KOMNblOTEpe.
NMpencrasneHune ymncen

FnaBHble npasuna npeacrasneHuUA AaHHbIX B KOMNbIOTepe

Eciu 661 MBI MOTJIN 3aIJISTHYTH B COAepsKaHNe KOMIIbIOTEPHOII MaMATH, TO
yBHuzAegu ObI TaM IIPUMEPHO TO, YTO YCJIOBHO M306paKeHo Ha puc. 4.7.
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Puc. 4.7. O6pa3 xkOMIIbIOTEPHOM MaMATH

Puc. 4.7 orparkaeT u3BeCTHOE BaM ellle U3 6a30BOro Kypca HHGOPMATHKHU
IpPaBUJIO IPEACTABJIIeHUA JaHHBIX, KOTOPOe Ha3oBeM mpaBuaoMm N¢ 1: danHble
(u npozpammvt) 6 namamu Komnvlomepa XpaHAmcsa 6 060uLHOM eude, T. e.
B BHUJe LIETIOYEK eIUHUI U HyJIeH.

CoBpeMeHHBII KOMIILIOTEP MOYKeT XPaHUTh U 00pabaThIBaTh JaHHBIE, IIPek-
craBidpone nHGOPMaNIO YeThIpeX BUIOB: YHCJIOBYIO, TEKCTOBYIO, rpadu-
4YeCcKylo, 3ByKOBYIO. [IBOMUHEIIT KO, N300pasKeHHbIi Ha pyuc. 4.7, MOYKeT OTHO-
CHUTBCA K JIIOOOMY BUIY HAHHBIX.

IIpaBuao N 2: npedcmasnenue 0anHvLx 8 KOMNbIOMepe OUCKPEeMmHO.

IIpaBuao Ne 3: MHOJNCECMB0 NPedcmasUMbLX 8 NAMAMU BeAULUH 02DAHU-
YeHO U KOHEeYHO.

MNMpencraBneHme uncen

CHavaJia MOsACHUM Ha 06pa3HOM IIpuMepe, UTO TaKoe AUCKPETHOCTb.

JIUCKpeTHOe MHOYKECTBO COCTOUT M3 OTAEJIEHHBIX APYT OT APYyTa 3JI€MEHTOB.
Hanpumep, ecoK JUCKPETEH, ITIOCKOJLKY OH COCTOMT M3 OTAEJbHBIX ITECYMHOK.
A BoAa MJIM MACJIO HEeIIPepPBIBHEI (B paMKaxX HAIIHMX OIIYIIeHHi, IOCKOJBLKY OT-
JIeJIbHBIE MOJIEKYJIBEI MBI BCEe PABHO OIIYTHTh He MOXKeM ). ITOT MpuMep Hy KeH HaM
TOJIBKO AJIA AHAJIOTHH. 37leCh MBI HE CTaHeM YIVIyOJIATHLCSA B U3yYeHNe MaTepHaIb-
HOT'0O MHpPa, a BepHEeMCS K [IpeAMeTy U3ydeHusa HHPOPMATUKHA — MHPOPMAIIHH.

CaMBIM TPaAUIHUOHHBLIM BUIOM JaHHBIX, C KOTOPBEIM paGoTaOT KOMIIBIOTE-
PHI, ABJIAOTCA ynucga. 9BM mepBoro moKoJeHuss yMeJId peiraTh TOJIbKO MaTe-
MaTHYecKHue 3agadu. JIroau Hayaau paboTaTh ¢ YUCJIAMU €llle C IIePBOOBITHHIX
BpeMeH. IlepBOHAYAJIBLHO YeJIOBEK OIIEPHUPOBAJ JIMIIND LEJbIMH IIOJIOXKUTEIh-
HBIMH (HaTypaJbHLIMH) yuciaamu: 1, 2, 3, 4, ... . OueBHUAHO, UTO HAMYPALb-
HbLil pad — amo OucKkpemHoe MHONCECMB0 Huce.l.
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B maTemaTuke pag HamypanibHulX Huces 6ecKkoHeueH u He ozpaHuien. C mmo-
ABJIECHUEM B MaTeMaTHKe IIOHATHA oTpunartejbHoro uucaa (P. Hdexapr,
XVII Bek B EBpone; B UHAMM 3HAYNTEIBLHO paHbIIIe) 0KA3aJI0Ch, YTO MHOMKECT-
BO LIeJIbIX YHCeJ He OTPaHNYEHO KaK «CIIpaBa», Tak U «cJjieBa». IIokarkem aTo

Ha YHCJIOBOM ocH (puc. 4.8), CHMBOJIBLI c0 0603HAYAIOT 6€CKOHEYHOCTD.

] ] ] ] | 1 1 ] | | ] | | ]

»
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Puc. 4.8. MaTeMmaTHyeCKO€ MHOYKECTBO IIeJIBIX YHMCEJI Ha YUCJIOBOI OCH

W3 cKa3aHHOrO CJIEYET BBIBOJ: MHONCECTM B0 UeNblX YUCe] 8 MAmeMamukKe
JuckpemHo u He ozpanuueno. OTMeTHM elle OAUH (PAKT: PA3HOCTb COCEIHUX
YuceJ HaTypaJIbHOTO psfa (JaHHOTO U IpebIAYIlero) Bcerga paBHa eqJUHHALIE.
9Ty BeJIMYNHY Ha30BEM ULA20M YUCLO0B0IL NOCaed08amelbHOCMU.

JI1060e BBIYMCINTEbHOE YCTPOUCTBO (KOMIIBIOTED, KAJbKYJISATOP) MOMKET
paboTaTh TOJIBKO C 0ZPAHUYEHHbLIM MHOYKECTBOM IeJIBIX Yuces. Bosbmure B
PYKH KAJIbKYJIATOP, HA MHAUKATOPHOM TabJyio KoToporo nmomeraercsa 10 3Ha-
KOB. CaMoe 6OoJIbIIIOE ITOJIOXKUTEIbHOE YHCJIO, KOTOPOEe Ha HETO IIOMECTUTCS:

| lolofofolofofolo]o]

Camoe 601b1110€ 110 a6CONIOTHON BeTnunHe (MOAYJII0) OTPUIIATEeIbHOE YHUCJIO:

[-lofofolofofo]ofo]s]

AHaJOrNYHO JeJI0 06CTOUT U B KOMIIBIOTEDPE.

Lenbie yucna B KOMnbHOTEpe

IIpaBuao Ne 4: 8 namamu Komnviomepa LUCAA XPAHAMCA 8 060UYLHOU CUC-
meme cuucaenus . C IBOHMYHOM CHCTEMOM CUMCJIEHUA Bbl 3HAKOMBI U3 6a30BOT0
Kypca nadopmaTuku. Hanpumep, eciiu oz 11ej10e YMCJI0 BhIAEIAETCA SUeiKa
IaMsATH padMepoM B 16 6MTOB, TO caMoe 0O0JIBIIIOE ITeJIOoe ITIOJIOKUTEIHHOE YNCJIO
OyZeT TaKuM:

oo fafufafafafafafafafafafafnla]

B JIeCHTH‘{HOﬁ CHUCTEMEe CUUCJIEHUA OHO paBHO:
2% _1=32767.

* KoHeuYHO, ¥ « BHYTPH KaJbKyJATOPA» YHCJA IPEACTABIAIOTCA B IBOUYHOM Buge. OqHaKo
MBI B 3TO BAaBaThCs He 6yZeM, pacCMOTPEB JIMIIL BHEIIHee npeAcTaBieHue. IIpumep c
KaJIBKYJIATOPOM HaM HYXKeH OBbLJI TOJMBKO AJIA HWJLIIOCTPAIUU ITPO6JIeMbl OrPaHNYeHHOC
TH.
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3aech mepBBIil OUT UrpaeT PoJib 3HaKa Yyucjga. HoJap — HIpHU3HAK IIOJOMXKH-
TeabHOro ymciaa. Camoe 6GoJIbIIOE IO MOZAYJIIO OTPUIlaTEJIbHOE YUCJIO PABHO
—32768. Hamomuum (9T0 661710 B 6a30BOM Kypce HH(POPMATUKH), KaK IIOJY-
YUTH ero BHyTPeHHee IIpeAcTaBJIeHue:
1) nepeBecTn uncyo 32 768 B IBOUYHYIO CICTEMY CUUCJIEHUSA; 3TO JIETKO, I10-
CKONBKY 32 768 = 21%;

1000000000000000;

2) MHBEPTHUPOBATH 3TOT ABOUYHELIHA KO, T. €. 3aMEHUATDL HYJIU Ha eJUHUIIbI,
a eIUHUIIBI — Ha HYJH:
0111111111111111;

3) npubaBUTL €JUHUILY K 3TOMY ABOUYHOMY YHCJIY (CKJAABIBATH HAAO IIO
IIpaBUJIaM JBOUYHON apU(PMETHKH), B pe3yJIbTATE IIOJIyUNM:

[ 1fofofofofo o ofofo[olo]ofo]o]o]

Enguanna B mepBoM 6uTe 0603HadYaeT 3HAK « MUHYC». He Hy»KHO 1yMaTh, YTO
NOJIyYeHHBI KOJ — B3TO «MHHYC HOJb». OTOT KOJ IIPEACTaBJISAET YHCJIO
—32 768. TakoBbI IpaBUJIa MAIIMHHOTO IIPEICTABJICHNUA eJbIX Ynce. [flanHOe
NpesCTaBJIeHNE Ha3bIBAETCSA JOMOJHUTEIbHBIM KOXOM.

Ecau nmoj mesioe 41cJIo B naMATH KOMIBIOTepa oTBoguUTcs N GUTOB, TO Aua-
[1a30H 3HAUEHMNH HeJILIX YHCeJI:

[_2N—1’ 2N—1 _ 1].

To ecTh OrPAaHHYEHHOCTH IIEJIOI'0 UHCJIA B KOMIBIOTEPE BO3HHKAET H3-3a
OrpaHMYeHUH Ha pasMep AdYelKy namaTtu. OTciona ke cjeayeT 1 KOHEYHOCTh
MHOYK€ECTBA IeJILIX YHUCeJI.

M=1 paccmoTpenu ¢opMaT npeacTaBIeHHS IEJIbIX YUCEeJ CO 3HAKOM, T. €.
IOJIOYKUTEJBHBIX M OTPHIIAaTEJLHLIX. BEIBAeT, YTO HY»KHO paboTaTh TOJIBKO C
IIOJIOKUTEJNLHBIMH IeJILIMH YHCJaMU. B TaKoM ciiydae ucmoJib3yercs popmar
IpeICcTaBJeHHUA 1eJbIX uyucen 0e3 3naKa. B sTom opmMaTe camoe MajieHBKOe
YHUCJIO — HOJIb (Bce GUTHI — HYJIX), a caMoe GOJIbIIIoe YHUCJI0 AJIst 16-paspaaHoii
AYENKU:

(oo fafafafafafafafafalafafafnls]

B gecaruuHoii cucreme ato 2'% — 1 = 65 535, npumepHoO B ABa pasa GosbIie
II0 MOAYJIIO, YeM B NPEICTABJIEHUH CO 3HAKOM.

N3 Bcero cxkazaHHOrO AejiaeM BBIBOJ: Ueble YUCLA 8 NAMAMU KoMnbiome-
pba — amo duckpemHnoe, 02paAHULEHHOE U KOHEYHOe MHONCeCmao.

I'panuIbl MHOXKeCTBA IeJIBIX YU CeJI 3aBUCAT OT padMepa BhIIeJIAeMOM syeli-
KM IIaMATH IO I[eJIoe YHCJIO, a TaKKe OT (popMaTa: co 3HaKOM uu 6e3 3HaKa.
IITar B KOMIBIOTEPHOM NPEACTABJIEHHUH IIOCJEIOBATEJIbLHOCTH IIeJIBIX YHCel,
KaK # B MATEMaATHYECKOM, OCTAeTCA PaBHLIM eJHHUIIE.
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Puc. 4.9 orpakaeT To 06CTOATEILCTBO, UTO IIPHU IIepEXOAe OT MaTeMaTHudec-
KOI'o IpeACTaBJICHUA MHOKECTBA ILIeJIBIX YMceJ K IIPpeICTaBJIeHUNIO, HCII0JIb3ye-
MoMY B HHPOpPMATHKE (KOMIIbIOTEPE), IIPOUCXOAUT II€EPEeX0] K OrpaHUUYEHHOC-
TH ¥ KOHeUYHOCTH.

MATEMATHUKA:
MHOXKECTBO 1IeJIbIX YHUCeJI
AHCKPETHO, 6€CKOHEeYHO,
He OrpaHHYEeHO

NH®POPMATHUEA:
MHOXKECTBO IeJIbIX YHCeJI
B KOMIIbIOTEPe THCKPETHO,
KOHEYHO, OTPaHHYEeHO

Puc. 4.9. IlpencraBieHre 0 MHOXK€eCTBE IIeJIBIX YHUCEJI B MaTeMaTUKe U B nHbopMaTUKe

BewecTBeHHbIe YUCNa B KOoMnbiloTepe

IlomsAaTHe BelecTBeHHOro (IEeHCTBHTEJBLHOIO) UMCJIa B MaTEMATHKY BBeJI
HNcaak Heroton B X VIII Bexke. B MaTeMaTHKe MHOKECTBO BEIIl€eCTBEHHBIX YHCeJI
HeIIpepbIBHO, 06CKOHEYHO U He orpaHudYeHo. OHO BKJIIO4YaeT B ce0sa MHOXKEeCTBO
LIeJIbIX YHCeJI U ellle 6eCKOHeYHOe MHOYKeCTBO HelleJIbIX uncea. Mexxay AByMA
JIOOBLIMHM TOYKAMH HA YHCJIOBOM OCH JIeXKHUT 6ECKOHEeUYHOe MHOXKEeCTBO BelleCT-
BEHHBIX YHCEJI, YTO U O3HAYAET HeIPEePLIBHOCTh MHOXKECTBA.

Kaxk MbI roBopu N BhINIE, YKMCJIa B KOMIBIOTEDPE (B TOM YHCJIE U BEeIl[eCTBEH-
Hble) IIpEeACTaBJIeHbl B [JBOHYHOM cHCTeMe cuucjieHus. IlokakeM, 4YTO
MHOKECTBO BeIlleCTBEHHBIX UHCeJ B KOMIIbIOTEPE AUCKPETHO, OTPAHUYEHO U
KoHeuHOo. HeTpyaHo foragaTbCcs, UTO 3TO, TAK ’Ke KaK U B CJy4Yae IIeJIbIX YHCcell,
BbITEKaeT U3 OTPaHHYEHUA pa3Mepa SYeKu IIaMATH.

CHoOBa AJis1 IpUMeEpa BO3bMEM KAJbKYJIATOP € AeCATUPA3PAIHbEIM UHAUKA-
TOPHBIM Ta0J10. DKCIIePUMEHTAJIBHO JOKaXeM AHUCKPETHOCTh IIpeACTaBJIeHUA
BeIIleCTBEHHbBIX UyKceJ. BLIIOJHUM Ha KaJIbKyJaaTope gesenue 1 Ha 3. s marte-
MAaTHKH BaM H3BECTHO, UuTO 1/3 — 3T0 panuoHaiabHasA Apobb, IIpeacTaBIeHNe
KOTOPO¥ B BUJIE IECATUUHOM APoOH COAEPKUT OeCKOHEeUHOe KOJIMYECTBO Iudp:
0,3333333333... (3 B nepuozae). Ha Ta6s0 KaJbKyaATOPa Bbl YBUIUTE:

| lofsfs[s[s]s[s]s]s]

IlepBolit pa3pajg 3ape3epBHPOBAH O] 3HAK YKcJa. Ilociie 3anAToi cOXpaHs-
etcst 8 mudp, a ocTagbHBIE HE BMEIIAIOTCA 8 Pa3pAdHyilo cemky (Tak 9TO OObIY-
HO Ha3bIBAKOT). 3HAYUT, 3TO HE TOYHOE 3HAUeHHe, paBHoe 1/3, a ero «ypesaH-
Hoe» 3HayeHUe.

Cienyroliee 1o BeJJUYMHE YUCJI0, KOTOPOE IIOMEIIaeTCs B pa3pALHYIO CETKY:

| lofsfals[s]s[s]a]4]
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OHo 6osrbire npegeigyinero Ha 0,00000001. 3To mIar 4YMCcaI0BOI IIOCIELOBA-
TesabHOCTU. CileqoBaTeJIbHO, ABA PACCMOTPEHHBIX YMCJIa pa3ieIeHbl MeXXKAy CO-
6011 KOHeYHBIM OTpPe3KoM. OueBUAHO, UTO IPeALIAYIIlee YUCJIO TaKoe:

| lofsfa[s[s]s[s][s]2]

OHO TO’K€e OTHeJIEHO OT CBOEro «cocejia CIpaBa» II0 YHCJIOBOH OCH ILIIATOM
0,00000001. Orcroma menaeM BBIBOMA: MHOMCECMB0 8eULECMBEHHbLX HUcCe,
npedcmasumsvLx 6 KaabKyasmope, OucKkpemHuo, NoCKONAbKY Yucia omoeerbl
Opyz om Opyza KOHeYHbLMU OMpe3Kamu.

A Temeph BBIICHUM BOT YUTO: OYAET JIN LIAT B IIOCJIeA0BATEJIbLHOCTH BELecT-
BEHHBIX YHCeJI Ha KaJbKYJATOpPE IIOCTOSTHHOM BEeJIMYUHON (KaK y I[eJIbIX YH-
cexa)?

Beruucanm Beipaskenune 100000/3. IToayuum:

| lsfsfsls[s]s[s[s]s]

Ato ynco B 100 000 pas 60sbI111e IPeALIAYILETro U, OYeBHUAHO, TOXKe IIpuGJIn-
JKeHHoe. JIerko moHATh, YTO CJAeAyIOllee BeI[eCTBEHHOe YNCJI0, KOTOPOEe MOXK-
HO IIOJIYYHUTh Ha TabJ10 KaJIbKyJaATOpa, OyaeT 6oJbine gansoro Ha 0,0001. ITTar
cTaJ ropaszio 6oJbILe.

-MAX 0 MAX
| | | L1 l >

YucyoBasa och

Puc. 4.10. YcioBHOe mpefcTaBIeHNe B3BANMHOI'0O PacIOJIOMXKEeHU
MHOKeCTBa BeIlleCTBEHHBIX YUCeJl, IPeICTaBUMBIX B KOMIbLIOTEPE

OTciofa NPpUXOAUM K BBIBOAY: MHONCECMB0 8eU,eCMEeHHbLX Huces, npeod-
cmasumblx 6 KanbKyaamope, OUCKDEmHO C nepemernHoOl 6eAULUHOU waza
MmexHcdy coceOHUMU HUCIAMU.

Ecau oTMeTUTH Ha YHUCJIOBOI OCH TOYHBIE 3HAYEHUA BellleCTBeHHbBIX YKcCel,
KOTOpBbI€e IIPEeICTABUMBI B KAJBbKYJIATOPE, TO 3TU TOUYKU OyAyT pacnoOKeHbl

BIOJIb OCH HEpaBHOMepPHO. Biinke K HyJ 110 — rylie, Jajblile OT HYJA — DeXKe.
Bce BBIBOABI, KOTOPEIE MBI fleJIa€M Ha IIpUMepe KaJIbKYJIATOpa, MOJHOCTHIO

IIePEeHOCATCA Ha KOMIIBIOTEP C IIePEXO0I0OM K IBOMYHOI CHCTeMe CUHUCIeHUA U C
y4eToM padMepa s4eKH KOMIbIOTEPa, OTBOAHUMOI 10 BellleCTBEHHLIE YHCJIa.
HepaBHOMEpPHOE PacIIOJIO}KEHNE BeIleCTBEHHbBIX YHCeJI, IIPeJCTaBUMBIX B KOM-

IIBIOTEepe, TaKXXe UMeeT MECTO.
OTrBeTHM Ha BOIIPOC, OTPAHHUYE€HO JIM MHOKECTBO BellleCTBeHHBIX YHCeJI B I1a-

MATH KOMIbIoTepa. EcC/In mpomoKaTh 3KCIePUMEHTHI ¢ KaJbKYJIITOPOM, TO
OTBET Ha 3TOT BOIPOC OYAeT TaKHUM: 1a, MHOYKECTBO BEIlleCTBEHHBIX YHCEJ B
KaJIbKYJIATOPe orpaHudeHo. IIpuunHOM TOMY CIIYy>KHUT BCe Ta K€ OrPaHUYEH-
HOCTbB pa3psaaHoii ceTKH. OTCIona JKe clIe[yeT 1 KOHeUHOCTh MHOKECTBA.
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Camoe 60JibIlIOe YKCJIO Y PA3HBIX KAJBKYJIATOPOB MOYKET OKa3aThCA pas-
HBIM. ¥ CaMOr0 IMIPOCTOT'0 3TO OYAET TO »Ke YHCJIO, YTO MBI IIOJIy4YasId paHbIIe:
999999999. Ecau npu6aBUTh K HEMY €JUHHILY, TO KAJLKYJISATOP BBIZACT CO00-
nieHue o6 omubke. A Ha Apyrom, 6ojiee «yMHOM» M JOPOTOM KaJIbKYJIATOPE,
npubaBiieHWe eAUHUILI IPUBEJET K TAKOMY PEe3yJIbTaTy:

Ll L[ Jafef+fo]o]

JlaHHyI0 3anmuch Ha TabJIo Hago MOHUMATh Tak: 1 x 10 S,

Takoit opMaT 3anmucu Yyucjia Ha3bIBaeTCsa (JOpMATOM ¢ IJIaBaIOIIei 3amsa-
TOM, B OTJINYHE OT BCEX NPEABIAYIIIUX NIPUMEPOB, I'lée paCCMaTPUBAJIOCh IIPeJ-
cTaBJIeHUe uuces B popMaTe ¢ (PUKCHPOBAHHOM 3aNIATOM.

Yucao, cTosiee nepes 6YKBOH «e», Ha3bIBAeTCA MAHTHCCOM, a CTosAIIee I10-
cjie — MOPSAAKOM. « Y MHBIH KaJbKYJISATOP» IIepelles K IIPEACTaABJIEHHUIO YHCeJI
B (hopMe c miaBaloeit 3aIATOM Mocae TOro, Kak mog GopMy ¢ GUKCUPOBAHHOMU
3aIATOM He CTaJIO XBaTaTh MeCcTa Ha TabJio.

B xomnbloTepe TO 3Ke camoe: YHCJIa MOTYT IIPEACTaBIATBCA KaKk B popMe C
duKCHpPOBaHHOM 3an1ATOM (0OBIYHO 3TO IIEJIbIe YHUCJIa), TAK U B hopMe C IIJIaBalo-
e 3amATOoM.

Ho u nns @opMsI ¢ 11aBaIeii 3anaToi TOXKe eCTh MaKCHMAJIbHOe UUCJIO.
B Hamem «nogonbITHOM » KaJbKYJIATOPE 3TO TAKOE UKUCJIO:

| lofofolofolef+[o]o]

To ects 99999 x 10 *°. Camoe 60ibII0€ 110 MOAYJIIO OTPULIATEIBHOE BHAYUE-

Hre —99999 x 10 %°. JlaHHBIe YyHKcIia ABJIAIOTCA 1IeJILIMK, HO MMEHHO OHHU orpa-
HUYHMBAIOT IIpeJiCTaBJIeHUE JIIOObIX YuceJI (IeJIBIX U BEIleCTBEHHBIX) B KAJIbKY-
JATOPE.

B xoMmbioTEpE BCe OPraHH30BaHO aHAJIOTHYHO, HO IpeJebHbIE 3HAYEHUA
erge 60JibIIe. OTO 3aBUCHUT OT PA3PALHOCTH SUYEHKH IIAMATH, BLIAEIAEMOM O,
YHCJIO, ¥ OT TOT'0, CKOJIbKO Pa3pAOB BbIZEJISETCS IO MOPAAOK U ITOJ MAHTUC-
cy.

PaccmoTpumM mpumep: MyCTh IOJ BCE UHCJIO B KOMIIBIOTEpPE BbIZeasAeTcA 8
6aiiToB — 64 6uTa, U3 HUX ITOA IMOopAAoK — 2 OaiiTa, oA MaHTHUCCY — 6 6aliTOB.
Torzma guamasoH BeIlIeCTBEHHBIX YMCEJ, B IIepeBoAe B AECATHYHYIO CUCTEMY
CYHUCJIEHHS, OKa3bIBAeTCHA CJAEAYIOIINM:

+(5-107%24-1,7-10%%%),

3aBepuias TeMy, IOCMOTPHUM Ha puc. 4.11. CMmbicJ, 3aJI0’)KEeHHLIHA B HEM,
TaKOMi: HeIIPpepPhIBHOE, 0ECKOHEUHOE H He OTPaHNYEeHHOEe MHOXKECTBO BeIleCT-
BEeHHBIX YHCeJ, KOTOpOe paCCMATPUBAaeT MaTeMaTUKAa, IIPH ero IIpeAacTaBJie-
HUHU B KOMIbIOTEepe obpamiaeTcs B IUCKPETHOE, KOHEUHOE M OrPaAaHUYEHHOEe
MHOKECTBO.
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MATEMATHEKA:
MHO’K€ECTBO
BeII[eCTBEHHbIX YUCEJI
HenpepbIBHO, 6eCKOHEeYHO
U He OrpaHHYEHO

HUH®OPMATHKA:
MHOXXeCTBO
BeIl[eCTBEHHBIX YHCeJl
B KOMIIbIOTEpE THCKPETHO,
KOHEYHO M OrpaHMYeHO

Puc. 4.11. IIpeacraBieHre 0 MHOXXECTBE BEI[eCTBEHHBIX YHCEJI
B MaTeMaTHKe U B HHGOpMaTHKe

Cncrema OCHOBHbIX NOHATUN

IIpen;c'raBJIenue qgucesx

Ilensie uncaa

BeniecTBeHHbIE YHCJIA

B mamemamuxe:

- HeCATHUYHOE
npeacTaBJIeHUE;

- MHOY>KECTBO:
AHACKPETHO,
6eckoHeuHO,
He OrPaHUYEHO

B xomnvilomepe

(6 ungpopmamurxe):

- IBOMYHOE
NIpeACTaBJIEHHE;

- MHOYK€ECTBO:
JMCKDPETHO,
KOHEYHO,
OrpaHUYEHO

B mMamemamurke:

- ZeCATUYHOe
npencTaBJIEHUE;

- MHOY>K€CTBO:
HeIpepLIBHO,
0EeCKOHEYHO,
He OrpaHUYEHO

B xomnviomepe:
(6 ungpopmamusxe)

- IBOMYHOE
npeacTaBJIEHUE;

- MHOYX€ECTBO:
IOHUCKDPETHO,
KOHEYHO,
OTrPaHHUYEHO

IIpenc'raB.nenne LeJBIX YHCeJa
B KOMIIbIOTEDE

IIpeacraBiieHHe BeMeCTBEHHBIX YHCE
B KOMIIBIOTEPE

Co 3HaKoM Bes 3naka Mx2F
(moJsIoKUTEIBLHBIE (moJI0KUTEIbHEIE) M — nBOMuYHas MaHTHCCA,
M OTPUIATE IbHbIE) P — nBOMUHBIH LeJbIH NIOPALOK
Jdunanason: Juanason: JuanasoH orpaHUYEeH MaKCHUMaJlbHBIMUA
[-2M1, 2M11] [0, 2V] 3HayeHusasMu M u P

dopmarT ¢ GUKCHUPOBAaHHOM 3anATOR

@opMaAaT C IJIaBaloIleH 3aATONR

Bonpocsbl u 3agaHus

1. IloueMy MHOKECTBO II€JIBIX YHCeJI, IPEACTABMMBLIX B IaMATH KOMIILIOTEPA, JHC-
KPETHO, KOHEYHO ¥ OrPaHUUYEHO?
2. OnpegenuTe AUANa30H LENLIX YHCEJ, XpaHAIIuXcA B 1 GaiiTe maMATH B ABYX BapH-
aHTaX: co 3HaKOM U 6e3 3HaKa.
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3. ITomyuuTe BHyTPEeHHEee IpeAcTaBIeHne unuciaa 157 B 8-pa3pAHOi sueiike IaMATHU B
¢dopmaTe CoO 3HAKOM.

4. ITonyuure BHyTpPEeHHEE IpeACTaBJIeHUEe ynucia —157 B 8-paspAanHoil AYeiiKe TaMATHA
B popmaTe co 3HAKOM.

5. IToueMy MHOXKECTBO AEHCTBHUTEJbHBIX (BEIeCTBEHHbIX) YHCEJI, IPEACTABUMBIX B
NaMATH KOMIIbIOTePa, JUCKPETHO, KOHEYHO U OTPaHMUYEHO?

6. Ha kakue ABe 4acTH AeJIUTCA YHUCJIO B hopMaTe C IIJIaBalolel 3aAToM ?

OuckpeTHble Moaenu AaHHbIX
§20 | B komnbloTepe. MpeacrasneHme TekcTa,
rpadouku u 3ByKa

B sTom naparpade o6cygum cnmoco6bl KOMIBIOTEDHOTO KOOUPOBAHUA TEK-
CTOBOI1, rpauyecKoii ¥ 3ByKOBO# nHpopManuu. C TeKCTOBOM 1 rpaduyecKoi
uHpopManuer KOHCTPYKTOpsl OBM «Hayuuan» paboraTh MalIWMHbI, HAUUHAA
c TpeTbero nokoJyeHusa (1970-e rogbr). A paboTy co 3BYKOM «OCBOMJIM» JIUIIb
MallIMHbI YeTBEPTOT'O IIOKOJIEHU A, COBPEMEHHbIE IePCOHAaJIbHbIe KOMIIBIOTEDHI.
C 3TOro MOMeHTa HauyaJIoCh PACIIPOCTPAHEHHE TeXHOJIOTHH MYJIbTUMEHUA.

YTO NpUHIMOHUAJIBHO HOBOTO IIOSIBJIAJIOCH B YCTPOMCTBE KOMIIBIOTEDPOB C
OCBOEHHEM MMM HOBBIX BUAOB MHpopMmanuu? '1aBHbIM 06pasoM, aTo nepude-
pUIiHBIe YCTPOMCTBA AJII BBOJAA M BBIBOJA TEKCTOB, 'pad@UKM, BUAEO, 3BYKa.
IIpomeccop ke M omepaTHBHAS MaMATHL IO CBOMM (QYHKIMUAM H3MEHUJIHNCH
MaJso. CyliecTBeHHO BO3POCJIO MX ObICTpoAeiicTBHe, 06 beM nmamMATH. Ho, Kak
3TO OGBLIO Ha HNEPBHIX HMOKoJIeHHUsX 9BM, Tak ¥ 0OCTalOoCh Ha COBPEMEHHBIX
ITK — oCHOBHBIM HaBBIKOM IIpolleccopa B 00paboTKe JaHHBIX SABJIAETCS yMe-
HUE BBINOJIHATH BEIYUCJIEHUSA ¢ ABOMYHBIMU uncaamMu. O6paboTka TekcTa, rpa-
¢uUKHU U 3BYKa IpeAcTaBIsieT co00ii Toxke 00paboTKy YMCIOBBIX JaHHLIX. Eciin
CKa3aThb ellle TOUHee — TO 3TO ob6pabomka yenvix wucen. Ilo aToii mpuYUHe
KOMIIBIOTEPHBIE TEXHOJIOTHH Ha3LIBAIOT LUPPOBLLMU MEeXHOL0ZUAMU .

O TOoM, KaK TeKCThI, rpad®UKa 1 3BYK CBOLATCS K LIeJIBIM YHcJIaM, 6yaer pac-
cKasaHo faJbiie. IIpeiBapUTeIbHO OTMETHUM, UTO 31eCh Mbl CHOBA BCTPETUMCS
C 2]1ABHOU POPMYNOU UHGPOPpMAMUKU:

CMBICJI BXOAAIIUX B Hee BEJUYHH 3[0€Ch CJIENYIOIIUI: i — pa3psaAgHOCTD
AYeUKH NaMATH (B 6uTax), N — KOJHMUYECTBO PA3IMYHBIX IEJbIX [TOJIOXKUTEb-
HBIX YHCeJI, KOTOPhIE MOYKHO 3alllCaTh B 3Ty SYEHKY.

TekcToBas uHopmauus

IIpyHIUINaJIbHO BaXXHO, YTO TEKCTOBas MH(popManuA yKe JUCKPeTHa —
COCTOUT U3 OTAeJbHBIX 3HAKOB. [109TOMY BOBHMKAET JIMIIh TEXHUYECKHII BOII-
pocC, KaK pa3MEeCTHUTh €e B IaMATH KOMIILIOTEpA.
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HanmomuuM 0 6aifiTOBOM IIPHHIIUIIE OPraHU3aIuH IIAMATH KOMIILIOTEPOB, 00-
cyxJaaBIIeMcs B 6a30BOM Kypce nHGopMaTuKu. BepHeMcs k puc. 4.7. Kaxxknasa
KJIeTOYKa Ha HeM o00o3HauaeT OUT mamMATH. BoceMb IOAPsAA pPacIOOXKEHHBIX
6uToB 06pasyroT 6aiT naMaTu. BaiiTel mpoHyMepoBaHbl. IIOpAAKOBEIH HOMED
GaiiTa onpesesisieT ero afpec B MaMATH KoMIIblIoTepa. UMeHHO 110 afpecaM IIpo-
meccop ofparmiaercss K [JaHHBIM, YHUTasg WJIM 3alUChiBagd HX B IaMATh
(puc. 4.12).

LI T T T T T T T T T T T T TT] Il

GaiT Ne 1 GaiiT Ne 2

Puc. 4.12. BaitToBas opraHusainusa IaMATH

Mopgesns npeacTaBiIeHNsI TEKCTA B IIaMATH BeCchMa IIPOCTa. 3a KaXKA0H OyK-
Bo#i andaBuTa, HUPpPOIi, 3HAKOM NMPENNHAHUSI U UHBIM OOIIENPUHATHIM IIPU
3allMCHU TeKCTa CUMBOJIOM 3aKPEIJIAETCA ONpeAeIeHHbIA JBONYHBINA KOJ, AJINU-
Ha KOoToporo ¢ukKcupoBaHa. B momynsapHbIix cucremax xoaupoBku (ASCII,
KOI8 u np.) kax1pIii CHMBOJI 3aMeHAETCS Ha 8-pa3padHoe yeioe nosoHumenb:
HOe 060UYHOE HUCN0; OHO XPAHUTCH B OLHOM 6aiiTe MaMATH. ITO YHUCJIO ABJISIET-
CA IMOPAAKOBBLIM HOMEPOM CHMMBOJIA B KOA0BO# Tabuauile. CoryiacHo rjiaBHOH
dopmysie nHGOPMATHKH, OIIpeesideM, UTO padaMep ajldaBUTa, KOTOPBIA MOXK-
HO 3aKOANPOBaTh, paBEeH: 28 = 256. Droro KosnuecTBa BIIOJHE JOCTATOYHO
AJA pa3MelleHUsl ABYX aJIQaBUTOB €CTECTBEHHBIX A3LIKOB (QHIJIMIHCKOro U
PYCCKOr0) U BCeX HEOOXOAUMBIX AOIOJHUTEJIbHBIX CHMBOJIOB.

ITockoabKYy B MUpEe MHOTO SI3SBIKOB ¥ MHOTO aJ(aBUTOB, TO IIOCTEIIEHHO CO-
BepHIaeTcA IMepexo] Ha MEeXAYHapoAHYI0 16-6MTOByIO0 cucTeMy KOAUPOBKH
Unicode. B Heill xaXAplii cuMBOJ 3aHMMaeT 2 OaiiTa, 4TO obeclIieuHBaeT
2'® — 65536 kozos g1a Pa3JIMYHBIX CUMBOJIOB.

IIpu pa6GoTe ¢ 3JIeKTPOHHO# IIOYTOI IIOYTOBAs IIporpaMMa HMHOrZa Hac
CIIpaIlINBaeT, He XOTUM JIU MbI IPpUOErHyTh K KoAupoBke Unicode ajis mepe-
CchLIaeMbIX coobmienuii. Takum cmoco6oM MOXKHO M36eKaTh IIPO6JIEeMbI HECO-
OTBETCTBHUS KOAMPOBOK, M3-3a KOTOPOM MHOTAA He yZaeTcs IIPOYUTATh pycC-
CKHH TEKCT.

He crnenyer npeacTaBiaATh cebe TEKCT, XpPaAaHUMBIN B IIaMATH KOMIIbIOTEPA
I Ha BHEIITHEM HOCHUTeJIe, JINIIb KaK MMOTOK 6afTOB, KaXX bl U3 KOTOPBIX SB-
JseTCA JIUIIb KOJAOM CUMBOJIa TeKcTa. PopMaThl XpaHEHUA TEKCTOBOM UHGpOP-
MaIuy OIpefesAoTCs opMaTaMyU TEKCTOBBLIX (DAMJIOB, MCIOJb3yEeMBIX TOH
HJIHX MHOH IIporpaMmMoil o6paboTKuM TeKcToB. Paijanl, co3faBaeMble C IIO-
MOIIbIO TEKCTOBHIX IIpolieccopoB (Hanpumep, Microsoft Word), Bkilouaror B
ce6s He TOJIBKO KOJABI CHMBOJIOB ajiaBUTa, HO U JaHHbIe )opMaTa: TUII U pas-
Mep mpudTa, I0J0XKEHHE CTPOK, II0JA U OTCTYIIBI ¥ IPOYYIO JOIIOJHUTEJIHHYIO
UHPOpMAIHIO.

Mpacpuyeckan nucpopmauun

N3 6azoBoro xypca MHGOPMATUKM BBl 3HAKOMBI C OOIMMMH IIPUHIIUIIAMH
KOMIIBIOTeDHOM rpad®uKH, ¢ rpaPUueCKUMU TEXHOJOTUAMHU. 3A€Ch Mbl HEMHO-
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ro noxpobGHee, UeM 3TO AeJIAJIOCHh PaHbIlle, PACCMOTPHUM CIIOCOOHI IIPEeACTaBJIe-
HUs rpaduyecKux N300pa’keHUH B IaMsATH KOMIIbIOTEpPA.

TIIpUHIMI JUCKPETHOCTH KOMIILIOTEPHBIX JAHHBIX CIPaBeJJIUB U AJA I'pa-
duku. 3nech MO’KHO T'OBOPUTDH O JUCKPemHOM npedcmasieHul u300paixenus
(pucynra, pomozpaguu, sudeorxadpos) u duckpemHocmu ygema.

JduckperHoe npeacraBienue usobpaxenus. sobparkeHne Ha dKpaHe MO-
HUTOpa AucKpeTHO. OHO COCTaBJSIETCS M3 OTHAEJbHBLIX TOUEK, KOTOPHIE Ha3bI-
BaIOTCA MUKceJsaMH (picture elements — sneMeHTHI puCyHKa). ITO CBSA3AHO C
TEXHUYECKNMH OCOOEHHOCTAMHM YCTPOMCTBA 9KpaHa, He3aBHCHUMO OT ero ¢pusu-
YecKOM peasnsanuu, Oyab TO TPAAUIIUOHHBIN AUCILJIEH Ha 3JIeKTPOHHO-JIy4e-
BOU TpyOKe, }KUJKOKPHUCTAJJINYECKHUHM UJIH IIJIa3MEHHBIH. OTH «TOYKH» CTOJb
GJIN3KHU APYT APYTY, YTO IJIa3 He pas3jndyaeT IPOMEXYTKOB MEXXKJAY HUMHU, I103-
TOMY N306pakeHne BOCIPUHUMAaeTCs KaK HelIpephIBHOE, CILIONTHOEe. EcJiu BbI-
BOAUMOE M3 KOMIIbIOTEPA H300pakeHne GopmMmupyercs Ha Oymare (IpUHTEPOM
WJIY IIJIOTTEPOM), TO JUHHUY HA HEM TaKJKe BRITJIAAAT HenpepbIBHBIMHU. OgHAKO
B OCHOBE BC€ PaBHO JIEXKUT ITe4YaTh GJIU3KUX APYT K IPYTy TOUEK.

B 3aBuCcHMOCTH OT TOro, Ha KakKoe rpadudyecKkoe paspelleHHe 3KpaHa Ha-
CTPO€EHA ONepariuoHHAsA CUCTEMA KOMITBIOTEDA, HAa 9KPAaHEe MOT'YT Pa3MeLIaThCs
n3o0pakeHus, uMempinue pasmep 640x480, 800x600, 1024x768 u 6oJree MUK-
ceneil. Takasa npaAMOyroJibHasE MAaTpUIla MHKCeJIe Ha 9KpaHe KOMIIbIOTEpa Ha-
3bIBAETCSA PACTPOM.

KauecTBO n306parkeHNsi 3aBUCUT He TOJIBKO OT pa3dMepa pacTpa, HO ¥ OT pas-
Mepa 3KpaHa MOHUTOPA, KOTOPKIil 0OBIYHO XapaKTepu3yeTcs AJIUHOM fuaroHa-
sgu. CyiecTByeT mapaMeTp paspelieHusa sKpaHa. ITOT IapaMeTp U3MEPSETCS B
TOUuKax Ha JIouM (mo-aHrauiicku dots per inch — dpi). ¥ moruTopa ¢ nuaro-
Haubio 15 groiiMOB pasMep M300paskeHHUsI Ha dKpPaHe COCTABJISIET IIPMMEPHO
28x21 cm. 3HadA, 4YTO B OAHOM JIoiime 25,4 MM, MOYXHO PAaCCYMATATh, YTO IIPH pa-
6oTe MmoHHTOpPA B pexkxume 800x600 nmukceseil paspenieHne 3KpaHHOro u3odpa-
’KeHudA paBHO 72 dpi.

IIpu meuaTn Ha Gymare paspelieHue AOJKHO ObITH HaMHOro Bbire. ITosu-
rpaduyecKkasi medyaTh IOJIHOIIBETHOrO M300pakeHHA TpebyeT paspelieHUsA

200-300 dpi. CrangapTHEbIil GoTOoOCHUMOK pasmepoM 10x15 cM goskeH coaep-
s)kaTh npuMepHo 1000x1500 nukceneii.

JluckpeTHOe NpeAcTABJIEHHE BeTa. BOCCTAHOBMM BaIlll 3HAHUA O KOJUPO-
BaHMM IIBETA, IIOJIYYeHHEIe U3 6a30Boro kypca nHpopmaruku. OCHOBHOe IIpa-
BHJIO 3BYYMT TaK: JIIO0OMH IIBET TOYKH Ha SKPaHe KOMIIbIOTepa II0JIyJyaeTcs IIy-
TEM CMEIINBAaHUs TPex 0a30BLIX I[BETOB: KPACHOI'O, 3€JIEHOr0, CHMHEro. 9TOT
MPUHINI HasbIBaeTcsa uBeToBoit moxeanso RGB (Red, Green, Blue).

JIBOUYHBII KOJ IIBETa OIIpeessieT, B KAKOM COOTHOIIEHNH HAaXOOATCA UH-
TEHCUBHOCTHU TpeX 0a30BLIX IIBeTOB. Ec/i Bce OHM CMENINBAIOTCSA B OJUHAKO-
BBIX JIOJISIX, TO B HTOTre mojiydaeTcsa Oesblil niBeT. Ecoin Bce TP KOMIIOHEHTHI
«BBIKJIIOUEHBI», TO IIBET IIMKCEJA — 4YepHBIA. Bce ocTajbHBIE IIBETa JIEXKAT
MexXay 6eJIbIM B YepPHBIM.

JMCKPETHOCTB IIBETAa COCTOUT B TOM, UTO UHMEHCUBHOCU 6A308bLX UBEMO8
MOZYm NPUHUMAMb KOHEYHOe YUCA0 OUCKPDeMHbLX 3HAYEeHUIL.
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IlycTs, HampuMep, padMep KojJa I[BeTa DUKCeJd paBeH 8 6uram — 1 Gaiiry.
Mexny 6a30BBIMU IIBETAMH OHU MOTYT OBIThH PacIpefieJIeHbI TaK:

(x|xfs]lsf[aslcfc]c]

2 6uTa Iox KpacHBIH 1BeT, 3 6UTa — IIOJ 3eJeHbIH 1 3 OuTa — MO CHHUMA.
VHTeHCHBHOCTH KPAaCHOTO LBETa MOXKET IPUHUMATD 22 = 4 3HaYeHUs, HHTEH-
CHUBHOCTH 3€JICHOT'O ¥ CUHEro IIBeTOB — II0 23 = 8 gnauenuii. [ToJHOE YKCIIO I1BE-
TOB, KOTOPbI€ KOAUPYIOTCS 8-pa3psaAHbIMHA KOJaMH, paBHO: 4 X 8 x 8 =256 = 28,
CHoBa paboraeT riiaBHas ¢GopMyJia *HQOPMATHUKHU.
W3 omucanHOro mpaBsuia, B 4aCTHOCTH, CJIEAYeT:

KPaCHBIH 3eJIeHbI CUHUI
0 0 0 0 0 0 0 | — Koj uepHOro L[BeTa
1 1 1 1 1 1 1 1 | — konx Gesoro nBera
0 1 0 0 1 0 0 1 | — xox 6iegHO-Ceporo BeTa
0 0 1 1 1 0 0 0 | — KOX& APKO-3€JIEHOTO IIBeTa
0 0 0 0 1 0 0 0 | — xopx 6sexHO-3€JI€HOrO BeTa

O600mIeHre 9THX YACTHBHIX IPUMEPOB IIPUBOAUT K CIEAYIOIIEMY IIPaBUIIY.
Ecau pasmep Koza 11BeTa paBeH b 6UTOB, TO KOJTUYECTBO I[BETOB (pasMep najJuT-
PBl) BEIYUCJISETCA 110 hopMmy.e:

K =2
Besnnuuny b B KOMIOBIOTEPHOI rpad ke Ha3bLIBAIOT GUTOBOI INTyOMHOI 1IBETA.

E1e ogun npumep. BuroBasa rimy6una BeTa paBsHa 24. Pazmep naiauTpsi 6y-
IeT paBeH:

K =2%=16777216.

B xomnbioTepHO# rpadmnKe UCHOJbL3YIOTCS pa3HbIe I[BETOBBIE MOJEJU IJIs
Hn306pakeHUus Ha IKpaHe, NOAYLaemozo nymem u3iyveHus céema, u u3obpa-
KEeHUdA Ha bymaze, popmupyemozo ¢ nomMowbio ompaxcenus céema. IlepByio
MOJeJIb MBI YoKe paccMoTpesin — 3To mozeab RGB. Bropas Mmoaesns HOCUT Ha-

spanue CMYK.
IIBeT, KOTOPBIN MBI BUAMM Ha JHCTEe OyMaru, — 39TO OoTpakeHue 6ejoro

(cosnHeuHoro) ceera. Hanecennas Ha 6ymMary Kpacka IorJomniaeT 4acTh IIaJIUT-
PBI, cocTaBiaAloei 6esblii [BeT, a APYryIo YacTb oTpaskaeTr. Takum o6pas3om,
HYXXHBIH IIBeT Ha GyMare IOJIy4aloT IyTeM «BbIUMTAHHUS» U3 06eJoro msera
«HEHYXHBIX KpacokK» . IIoaToMy B IBeTHO mosurpaduu geiicTeyer He IPaBH-
JIO CJIOXKEHUA I1BeTOB (KaK Ha 9KpaHe KOMIbIOTepa), a IPaBUJIO BRIYUTAHUSA.
Mzs=I He 6ygeM yray6aAaThCA B MeXaHU3M TaKoro crocoba nseTroo6pa3soBaHu4.
Pacmudpyem sguimup a66pesuarypy CMYK: Cyan — rony6oii, Magenta —
nypuypublii, Yellow — »xexnTriii, blacK — uepHBbIii.
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PacTpoBas u BekTopHas rpadumka

O ABYX TEXHOJIOTHIX KOMIIBIOTEPHOIN rpadMKM — pacTPOBOH M BEKTOP-
HOU — BHI 3HaeTe U3 6a30BOro Kypca HHGOPMaTHUKH.
B pacrpoBoii rpacduke rpadpuueckas uapopManusg — 3TO COBOKYMHOCTH

JaHHBIX O I[BeTe Ka’KJAOro IHKCeJIsd Ha 3KpaHe. ITO TO, O 4YeM IOBOPHJIOCH
BhIIIE. B BeKTOpHOII rpaduke rpadnyeckas nuHGopmauus — 3TO JaHHbIE, Ma-
TeMaTHYeCKH OIMHKChIBAIOLINE rpadnuecKrue MPUMUTHUBLI, COCTABJIAIOIINE PU-
CYHOK: IpsIMble, AYTH, IPAMOYTrOJbHUKH, OBaJIbl U IIp. IlososkeHue u opma
rpadpuyeCKUX IPUMHUTHUBOB HPEACTABIAIOTCA B CHCTEME 3KPAHHBIX KOODJAU-
HAT.

Pacmposyio epagpury (peJaKTOpbl paCTPOBOrO TUIIA) IPUMEHAIOT IIPU paspa-
60TKe 3JIEKTPOHHEIX (MYJbTHUMEIUNHBIX) H MoJurpadudecKkux usganuii. Pacr-
POBBIEe MJLIIOCTPAIlMH PEAKO CO3LAIOT BPYUYHYIO C IIOMOIbI0O KOMIILIOTEDHBIX
nporpamMm. Haine AJ1A 3TOH 1eJIM MCIIOJb3YIOT CKaHNPOBaHHbIE UJLJIIOCTPAIINH,
NOATOTOBJIEHHBIE XYAOXKHUKOM Ha Oymare, niau ¢ororpadbuu. na BBoga pac-
TPOBBIX U300pa’keHuil B KOMIbIOTEDP NPUMEHAIOTCA U poBbIe (hoTo- 1 BUEO-
KaMepbl. BobIInHCTBO rpadMUeCKUX peJaKTOPOB PACTPOBOrO THUIIA B GoJIbIIIeit
Mepe OPMEeHTHDPOBAHELI He HAa CO3JaHe U300parkeHnii, a Ha uX oOpaboTKy.

JlocTonHCTBO pacTpoBOi rpaduku — a¢pdeKTHBHOE IpeiCcTaBIeHne n3obpa-
"KeHu# pororpadpmuueckoro kauectBa. OCHOBHOII HeJOCTATOK PaCTPOBOIO CIIO-
cofba mpeacTaBJIeHUs N300paKeHuss — GOJIBIIION 00'beM 3aHMMaeMOHi HaMsATH.
I ero coKpallieHusl IIPUXOAUTCS IPUMEHSATh Pa3/IMUHbIe CIIOCOOBI CoKATUSA
HaHHBIX. [[pyroii HeJOCTATOK PACTPOBLIX H300pakeHU i CBA3aH C HCKa'KeHHUeM
n300parkeHus IIpu ero Mmaciutabuposanuu. IIocKoJIbKY N306pakeHue COCTOUT
13 GUKCUPOBAHHOIO YHCJIA TOYEK, TO YBEJINUEeHNEe N300parKeHNA IPUBOJUT K
TOMY, UTO 3TH TOUKHU CTAHOBSATCS KPYIIHee. Y BeJINUeHue pa3Mepa TOYEeK pacTpa
BH3YaJIbHO UCKaXaeT UJLJIIOCTPAINIO U JeJIlaeT ee rpy0oii.

Bexmophuvie zpaguieckue pedaxkmops. IpegHa3HAUYeHbI, B IIEPBYIO oOde-
pelb, OJisl CO3JaHUsA MILJIIOCTPAIlNii U B MEHBIIIEH CTelleH: AJIs uX 06paboTKH.

JocTonHCTBA BeKTOPHOM IrpadMKN — CPaBHUTEJBHO HEOOJIBIION 00beM Ma-
MATH, 3aHUMAaeMOH BEKTOPHBIMH (haisiamMu, MaciuTabnpoBaHHEe N300pakeHUus
6e3 morepu KauecTBa. OfHAKO cpeiCTBaMH BEKTOPHOI rpaduKy npobieMmaTud-
HO IIOJIYYUTH BHICOKOKAUYECTBEHHOE XYIOYKeCTBeHHoe usobpaskeHue. OOBIUYHO
CpeACTBa BeKTOPHOM IrpadMKM NCIOJIL3YIOT He IS CO3TaHUSA Xy A0KEeCTBEHHBIX
KOMMO3UIUM, a AJA OPOPMUTENbCKUX, YePTEIKHBIX ¥ IPOEKTHO-KOHCTPYKTOP-
CKHX paboT.

I'padnueckasa napopmManus coxpauaercs B (paiiiax Ha gucke. CyniecTBYIOT
pasHoo6pasHtbie hopMaThl rpadpuueckux paitos. OHU geaATCs Ha PACTPOBEIE
¥ BeKTOpHBIe. PacTpoBhie rpaduueckue daitnsl (bopmatel JPEG, BMP, TIFF
U Ipyrue) XpaHAT HHGOPMAIHIO O IIBETE KaKAOr0 MUKCceJsa n300pakeHUsA Ha
sKkpaHe. B rpaduueckmux ¢aiimax BekTopHOro ¢opmara (Hanpumep, WMF,
CJM) comepkaTcs onmucaHus rpapuUYeCKUX IIPUMUTHBOB, COCTABJIAIOIINX PU-
CYHOK.

Crnenyer moHMMATh, 4TO IpaduUecKre AaHHBIE, [IOMelllaeMble B BUAEOIA-
MSATH ¥ BLIBOAUMEIE Ha 9KPaH, UMEIOT PaCTPOBBIM opMaT BHE 3aBUCHMOCTH OT
TOr'0, C HOMOIIHIO KAKUX IPOrPAMMHBIX CpeACTB (PacTPOBBIX UJIH BEKTODHBIX)
OHH IIOJIYYEHBI.



§ 20. JuckpeTHbie MOaeIH JaHHLIX B KoMnbloTepe. [IpeacrasiieHHe TeKCTa, rpaMKH U 3BYKa 117

3BykoBas MHOpMmauus

IIpuHIUDEI AUCKpeTH3anMU 3BYyKa («OmHMPOBKM» 3BYKa) OTPaXeHbI Ha
puc. 4.13.

Yy A

Ty

Yo

U

Puc. 4.13. OuundpoBka 3ByKa
(y — HHTEHCHBHOCTSH (YPOBEHb) 3ByKOBOI'O CUTHAJIa, { — BpeM4)

BBoj 3Byka B KOMIIBIOTED IIPOM3BOAUTCS C IIOMOII[BIO 3BYKOBOTI'0O YCTPOMCTBA
(MukpodoHa, paguo U Ap.), BEIXOA KOTOPOT'0 MOAKJIIOYAETCA K IOPTY 3BYKOBOM
KapThl. 3afjaua 3BYKOBOI KapThl — C OIIpeJeJIEeHHOM 4acTOTOM IPOM3BOAUTH
H3MepeHUs YPOBHSA 3ByKOBOrO CUTHAJIA (Ipeo6pasoBaHHOTO B 3JIEKTPUYECKUE
KoJiebaHUs) M pe3yJbTAThI M3MEPEHMUs 3alHCHIBATHL B MaMATh KOMIIBIOTEPA.
ITOT IIpoliecc Ha3LIBAIOT OIIM(PPOBKOM 3BYKa.

IIpomMe:KyTOK BpeMeHH MeXX 1y JBYMs N3MEPEeHUAMH Ha3bIBa€TCs IEPUOAOM
usMepeHuii — 1t c. OO0paTHasA BeJMYNHA HA3LIBAETCA YaCTOTOM TUCKPETH3a-
uuu — 1/1(repi). Yem BhIIIIe 4aCTOTA U3MEPEHUI, TEM BhIIIIE KaUYeCTBO UM PO-
BOT'O 3BYKaA.

Pes3ynbTaThl TAKNX U3MEPEHUI IIPEACTABJISIOTCA IL[eJIBLIMHU ITOJIOXKUTEJIbHBIMUA
YUCJIaMU C KOHEYHBIM KOJIMYECTBOM pa3psaaoB. BrI y)xe 3HaeTe, YTO B TAKOM CJIy-
yae IoJiyuyaeTca JUCKPETHOe KOHEeYHOE MHOYKECTBO 3HAYEHHI B OrPAaHUYEHHOM
AuanasoHe. Pazmep aToro AnanasoHa 3aBUCHUT OT Pa3pAAHOCTH A4eHKHU — pezuc-
mpa namamu 3eykxoeoil kapmst. CHoBa paboraeT dpopmy.aa 2', rae i — paspsaa-
HOCTB peructpa. Unciio i Ha3LIBAIOT TAKKe Pa3PAAHOCTHIO JUCKPETU3AIMH. 3a-
NUCaHHBIE JaHHbIE COXPAHSIOTCA B Pailjiax crerinajJbHbIX 3ByKOBBIX (hopMaToB.

Cy11ecTBYIOT IporpaMMbI 06paboTKY 3ByKa — peaKTOPsI 3ByKa, I03BOJIAIO-
IIIe co34aBaTh pas3jIMYHbIe MY3bIKaJbHbIe 3P(PeKThI, OYHIIIATh 3BYK OT IIIYMOB,
COIJIaCOBBLIBATh C M300PaX€HUAMHU [IJIA CO3TAHUSI MYJbTHMEJHA IIPOAYKTOB U
T. A. C mIOMOIIBIO CHEMAJIbHLIX YCTPOMCTB, 'eHePUPYIOIUX 3BYK, 3BYKOBbIE
¢aitibl MOTyT IIPeoOpPa3OBEIBATHECA B 3BYKOBEIE BOJIHBI, BOCIPUHHUMAEMbIE CJIY-
XOM YeJIOBeKa.

IIpn xpaHeHMH OIIM(PPOBAHHOI'O 3BYKa IIPHUXOLHUTCS pellaTb IpodiiemMy
YMeHbIIIeHUs 00beMa 3ByKOBBIX (paitynoB. [y 3TOro Kpome kodupoearnus 0an-
Hblx 6e3 nomepb, MO3BOJIAIOLIET0 OCYIIECTBIATL CTOIIPOLIEHTHOE BOCCTAHOBJIE-
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HUe JaHHBIX U3 CXKATOro IOTOKAa, UCI0Jb3yeTCA KOOUPOB8aHUe OAHHbLX C nome-
panmu. Ilesap TaKOT0 KOAUPOBAHUA — AOOUTBHLCH CXOXKECTH 3BYyUYaHUSI BOCCTAHOB-
JIEHHOTO CHTHaJIa C OPMTHMHAJIOM IPH MAKCHMAJLHOM CYKATUHU JAHHBIX. JTO
JOCTUTAEeTCs IIyTeM HCIIOJIb30BAHUA Pa3JUUYHBIX AJITOPUTMOB, COKHMAIOIIUX
OPUTMHAJILHBIA CUTHAJ IIyTeM BBIKUABIBAHUA U3 HEro cJIabOoCIIBIIIMMEBIX 3Jie-
MeHTOB. MeTo#OB coKaTHsA, a TAKKe IIPOrPaMM, PeaJU3YION[UX 3TH METOALI, CY-
I[eCTBYyeT MHOTO.

s coxpaHeHUs1 3ByKa 6e3 MOTephb HUCIIOJb3YEeTCA YHUBEPCAJIBLHBIA 3BYKO-
Boi opMmar daiiioB WAYV. Haubosiee H3BeCTHBIN (hopMaT «cyKaToro» 3Byka (c
norepsamu) — MP3. On oGecrieunBaeT cokaTue gaHHBIX B 10 pas u GoJree.

CucTtemMma OCHOBHbIX MOHATUN

JAMCKpeTHEIe MOAeJH JaHHbIX
Texker I'paduxa 3ByK
Tabauisr JduckpeTHOCTH JuckpeTHOCTH JIuCKpeTHBIe U3MEPEHUA
KOZUPOBKH u306parKkeHu A uBera 3BYKOBOT'O CUTHAJIA
8-pas- | 16-pas- |PacTtp — Mogenun Yactora | PaspagHocTh fguc-
pALHBIe | PAXHAS | CeTKa BeTa AUCKDe- KpeTH3aluu
IUKceaen TH3aUHN
ASCII, | Unicode | MxN — RGB CMYK | 1/ nepmn- 2'=N,
KOI8 pa3mep pacTtpa, | Maayuya- | OTpaska- on i — paspsAAHOCTb,
H AD- dpi — €MBIN €MBIN (repw) | & konmuecrso
pa3pelneHne uBeT uBeT YPOBHel usMepe-
HHA 3BYKa

Bon POChLI U 3agaHNA

1. Korzma xoMIbsioTephbl Ha4aau paboTaTh C TEKCTOM, € rpadHKoit, co 3ByKoM?
2. Yto Takoe Tabauna Konuposku? Kaxue cyniecTsyoT TabauIbl KOAUPOBKHU?
3. Ha yueM OCHOBBIBaeTCsI AUCKPETHOE IIPeACTaBIeHHE H306parkeHUA?

4. 9to Takoe momeins nsera RGB?

5. HammumuTe 8-pa3pAgHbIi KO APKO-CHHErO0 IIBETA, APKO-KeJITOro (CMeCh KPacCHOTro
C 3eJIeHBIM), GJIeAHO-KeJITOrO.

6. ITouemy B mosrurpaduu He UCIIOJIb3yeTcA MoAeab RGB?
7. Uro Trakoe CMYK?
8. Kakoe ycTpO#CTBO B KOMIIbIOTEPE IIPOU3BOAUT OLU(MPOBKY BBOAUMOI'O 3ByKOBOT'O
curzajaa?
9. Kak (kauecTBEeHHO) KaueCcTBO HU(POBOro 3ByKa 3aBUCHUT OT YaCTOTHI AUCKPETH3a-
IIUN ¥ Pa3PASHOCTH JUCKPETHUIAIUU?
10. Yem yaoben popmatr MP3?
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Pa3BuTue apxXuTeKkTyphbl
BbI4YUCNTUTESIbHbIX
cucTem

IIpomossxuM o6CyKAE€HME TOTO, B KAKNX HAIIPABJIEHUSIX PA3BUBAETCSA apXU-
TEKTYpa BHIYMCIUTEILHLIX CHCTEM.

9TOT Ipoliece oInpelessieTcs, ¢ OJHOM CTOPOHBI, TPeOOBAHHUAMU GOJIbIIEH
5@ (HeKTHBHOCTH U CKOPOCTH 06paboTKN nHbOpPMAaIUH, C APYroil — IOSABJIEHHU-
€M HOBBIX TEXHUUYECKUX BO3ZMOXKHOCTEI.

3ayeM HyXHbl CBepX6bICTpble KOMNbLIOTEPbI

HecMoTps Ha cTpeMHUTEIBHO HaPaCTAIOIYIO IPOU3BOAUTEIBHOCTh KOMIIBIO-
TepOB, KOTOpad KaKkAble 4—5 JleT NPaKTHYECKH 110 BaXXHEHIITUM TOKa3aTeJIAM
yABauBaeTcHd, BCErja eCTh KJAcChl 3a7a4, AJIs KOTOPBIX Ja)Xe TaKOMi IIPOU3BO-
JAUTEJIHLHOCTH He XBaTaeT. Y KA’KeM HEKOTOphIe U3 HUX.

1. MaTeMaTH4eCKHe pacyeThl, JiesKall[iie B OCHOBE peaju3alluy MaTeMaTH-
YeCKHX MoJeJjeii MHOTMX IIponeccoB. 'MraHTCKMe BHIYUCINTEIbHbIE pe-
cypchl HeOoOXOAUMBI AJsA GoJjiee HAAEKHOIO M JOJTOCPOYHOT'O IIPOTHO3a
MOTOAbI, AJIS PELIEHUA a9POKOCMHUYECKHX 3a7a4, B TOM Yucje ¥ 060poH-
HBIX, JIJISI PeIIeHUsI MHOT'UX UH)KEHEePHBIX 3aJa4 U T. X.

2. TITouck mHbOpMaMM B HraHTCKHX 0aszax ZAHHBIX, JOCTUrAIOIIHX IO
06'beMy XxpaHUMOI MH(POPMALIMK HECKOJIBLKHUX TepabaiiToB (1 TepabaiiT =
= 1024 I'6aiit = 10" 6aiir).

3. MopenunpoBanue uHTe JIeKTa. IIpu Bcex haHTACTHYECKUX ITOKA3ATEIAX
00'beM ONEepaTHBHON HNaMATH COBPEMEHHBLIX KOMIIBIOTEPOB COCTABJIAET
JIMIITb MAJIYIO JOJIIO O6'beMa [IaMsTH YeJOBeKa.

Kak MOXXHO yckopuTb paboTy KoMnbloTepa

BepHeMca K apXHTeKType KOMIbIOTEpPa YETBEpPTOro IIOKOJIEHWA, m3obpa-
JKeHHO# Ha puc. 4.1. ¥V KOMIIbIOTEPA UMEETCA MHOI'0 BHEIIIHUX YCTPOHCTB, HO
TOJBKO ONWH, HalleJIeHHbIA HEOCpPEACTBEHHO Ha BBINIOJHEHHE IIPOrPaMMBEI,
npoiieccop (KOHTPOJIIephI He B CUET, Y HUX HHbIE GYHKIMH), O4HA IINHA H OfHA
onepaTUBHAA MaMATh. IIpu pellleHuH ¢ MOMOIIBIO TAKOT0 KOMIIbIOTEPa JI000M
3aJla4y¥l OCHOBHOM ITUKJI pabOTELI COCTOUT M3 CJAEAYIOIINX 3TAIIOB:

1) mpomeccop CYNTHIBAET OYEePEeAHYI0O KOMaHAY IPOrpaMMBbI;

2) ata KOMaHAA pacHIu(PPOBLIBAETCS, U3 ONIEPATUBHOM IaMATH N3BJIEKAIOTCS

YKa3aHHBIE B Heil JaHHbIe, HaJl HUMH BBINOJIHSAETCS TpebyeMoe AeiicTBUe;

3) pe3yabTaThl AENCTBUA 3AIlMCHEIBAIOTCA B OIEPATUBHYIO IIaMATH (ecyu

IeicTBHE TOro Tpebdyer)
¥ BC€ IIOBTOPSIETCS 3aHOBO, IIOKAa HE MPOM30iIeT OCTAHOBKA IT0 KaKOM-TO IIPU-
YuHeE.

KoneuHo, mo Mepe COBEpPIIEHCTBOBAHUA KOMIILIOTEPOB B 3TOM cXeMe IIOSBU-
JIUCh HEKOTOpPbIe NOIIOJIHUTEJIbHbIe BO3MOXKHOCTH: HeboJibmiasg coGCTBeHHAA
NaMATH y IPOIECCOPOB, KAII-IIaMATh, TAK Ha3kIiBaeMas KOHBeiiepHas oopaboT-
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Ka, KOrJa IIPOIIeCCOP, BhIMOIHAA TEKYIIYIO KOMaHAY, «3arjagbIBaeT» B CJAeAy-
IOIIIYIO ¥ KOe-UTOo IJIA ee BBIIOJHEHHUA AeJiaeT. Bce 5To Ba’KHO, HO B KAKO#H-TO
MOMEHT IIOTPE0OBAaJIOCH CAEJATh IPUHIUIINAJbHBINA IIIar ¥ OTKa3aThCsA OT €1~
HUYHOCTH I'JIaBHBIX YCTPOMCTB KOMIIBIOTEpa: Jubo IIpoiieccopa, Jubo orepa-
THUBHOM ITIaMATH, JHUOO0 IHUHEI, IGO0 BCEro aToro BMecte B3AToro. Tak poauniack
COBepILIEHHO HOBafA apXMUTEKTYypa, C KOTOPOi B HACTOsAIIlee BpeMs CBA3BIBAIOT-
csi, MoXKanyi, 60abLIHEe HaleKAbI B 00JIaCTH POCTAa IIPON3BOAUTEIHLHOCTH KOM-
IbIOTEPOB, HEXKEJIU C COBEPLIEHCTBOBAHHUEM OTAEJbHEIX Y3JI0B.

Yro6p1 cTaso 0ojiee MOHATHBLIM, 3aUYeM KOMIBLIOTEPY HECKOJIBKO IIpOIiec-
COPOB, 00CYAMM pellleHHe IIPoCcTeiIeil MaTeMaTUYeCcKOM 3agaun. EcTh Maccus
u3 100 uucen: aq, as, . . . @100 TpebyeTca HANHTH UX CYMMY.

Her Huuero npoine. Y1 Ha kommsioTepe, ¥ 6€3 HEro Mul, CKOpee BCEro, mocTy-
UM TaK: CJOKHM IIepBhI€ IBa YHCJa, 0003HAUNM KaK-TO MX CyMMYy (HaIlpu-
mep, S), 3aTeM NpnbGaBUM K Heil TpeThbe YHCJI0, U GyAeM AeaTh aTo eite 98 pas.
9TO IpUMeED II0CJIeL0BATEJIbHOIO BEIYMCINTENLHOrO Ipomnecca. Ero 6Jo0k-cxe-
Ma IpuBejieHa Ha puc. 4.14.

na

Puc. 4.14. AIropuTM nocJeg0oBaTeJILHOTO PELIeHUs 3a4a4Yy CJI0KEeHHsI MAaCCUBa YHceJl

ITockoJBKY HH Yy KOT'0 M3 HaCc HET BTOPOM I'oJIOBBI, TO MHAYE 3TY 3aJa4y B O -
HOYKY He pemiuTh. Ho nmpescTaBuM, UYTO MBI pelllaeM ee He B OQUHOUYKY, a BCEM
KJiaccoM (25 yesioBeK). Torga BOBHUKAET BO3MOXXHOCTh COBCEM HHOI II0Caeno-

BaTeJIbHOCTH AeHCTBHII:
1. O6befMHUTH YMCJIa B Iapbl — II0 JBa Ha KaXXJAOro yuyeHuKa (MToro pac-

npegenuM 50 uuces): HanpuMmep, yueHUK Ilerss UBaHoB GepeT cebe a; u

ay, yueHUK Bausa IletpoB — azu a4, uT. A.
2. atb xomaHay «CkiaagpiBaitl» — Kaxxaslil ckiaaabiBaeT CBOM YHCJIA.
3. laTh KoMaHAy «3anuceiBaiil» — Kakablil 3anmuceIBaeT MeJIOM Ha KJjacc-

HOM OCKe CBOii pe3yJIbTar.
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4. TTockoabKYy y Hac octayoch erie 50 Heo6paboTaHHBIX Ynces (ds1, ... @100), 1O~
BTOPUTHL NYHKTEI 1—3. ITocse sToro nmeeM Ha aocke 50 uucer: b; = a; + as,
«ees D50 = Qg9 + @100 — PE3YJIBTATHI MAPHBIX CIOKEHUIA.

5. O6beqUHUTH B aphl YKcJa b; 1 MOBTOPUTH NYHKTH 2—4, IIOKA He OcTa-
HEeTCs OJTHO YHCJIO.

IlepBoe BIEUaTIEHME — OUYEHBb CJIOXKHO, ropas3fio CJIoXKHee, YeM Ha
puc. 4.14. Ecau 6B MBI 3aX0TEJM 3alHCATh 3TOT aJIrOPUTM B BHIE OJIOK-cXe-
MBI, TO HaM ObI IIPUIILJIOCH, KPOME OIMHUCAHUA MOPAAKA AEHCTBUH M 00BEKTORE
AefCcTBUH, CEJIATD TO, YeTO MBI HUKOT/Ia IIPY 3aIIMCH aJITOPUTMOB €I11e He JieJia-
J¥, — IPeAyCMOTPeTh CHHXPOHM3AIIUIO MapaJjIeJIbHLIX IIPOL[ECCOB 10 BpeMe-
Hu. Hanpumep, BeImoTHEHHEe KOMaHA 2 1 3 JOJKHO 3aBEPIINUTHCSI BCEMU y4acCT-
HUKaMH BBIYHUCJIEHHUI 10 HOBOr'o 00'be U HEHU A YKCeJI B Iaphl (Ilepexosia K IIyH-
KTy 4), nHaue JarkKe IIPH PEeIlleHUM 3TOi MPOCTOH 3afjlay HACTYIIUT XaocC.

Ho cnoXHoCTh He ecTh 06 LEKTUBHAA MPUYHUHA OTBEPTHYTH TaKOH YTh, 0CO-
GeHHO eCJIM PeYb UJET O BO3MOXKXHOCTH 3HAYHUTEJIbHOT0 YCKOPEHUSS KOMIIBIOTED-
HbIX BLIUYHCJIeHUH. T0, YTO MBI IPEJIO’KHUJIN BhIIIIEe, HA3bIBAaeTCA Ha A3bIKE IIPO-
rpaMMHCTOB pacnapaJ’ijieJIMBAaHHEM BBIYMCJIEHHN UM BIIOJIHE Imoamaetrcs ¢op-
MaJIbHOMY onucaHuio. IQPEeKT YCKOPEeHUA BIYMCICHU OUeBHUAEH: IIYHKT 2 B
TIIPUBEEHHOM BBIIIIe AJTOPUTME YCKOPAET COOTBETCTBYIOIHiI aTan paboTh! B
25 pas!

Cienyronuii BOIpoc: 4TO HaJO0 U3BMEHNUTDH B YCTPOMCTBE KOMIBIOTEPA, YTO-
661 OH cMoOr Tak paGoraTh? s peanus3alnuu IMOAOOHOM CX€MBbI BBIUHCJIECHUMN
KOMITbIOTEpY norpebyercsa 25 mpoiieccopoB, 00 beANHEHHBIX B OJHY apXHUTEK-
TYpy H CIIOCOOHBIX pabGoTaTh mapaJuiejbHo. Takne MHOronmpoieccopHbie Bbi-
YHUCIUTEJNbHBIe KOMILIEKChHI — DPEaJbHOCTL CETOAHANIHEN BBIYMCIUTEIbHOMN
TeXHUKH.

BepHeMcs, ofHaKO, K OMMMCAHHO BHIIIE ITOCJIEIOBATEIbHOCTH JEHCTBUN —
B HeHl ele ecTb MCTOYHHUKM Inpobsem. IlpeacraBum cebGe, 4TO B cxeMe Ha
puc. 4.1 MBI fopUcoBaJH eile 24 IeHTPaJbHBIX IIPOIECCOPa, COEJUHEHHBIX C
mruHOoM. Ilpy peannsanyu B TaAKOM KOMIIBIOTEPE KOMaHALI 3 U3 HAIIIETO IIpUMe-
pa mpousoiiier o0Ho8pemeHHOe obpallieHHe 25 MIPOIECCOPOB K CHCTEMHOM
LINHE JJIs1 IIEPECLLIKH Pe3yJIbTaTOB CJIIOMKEHUA B OIlepaTUBHYIO ITaMATh. Ho 1o-
CKOJIbKY IITMHA OJHA, TO U YKMCJIa MOT'YT IePeChlIATHCA B IAMATH TOJIBKO I10 Of-
HOMY. S3HAYHUT, AJIS BBINOJHEHUSI KOMAHALI 3 IPUAETCA OPraHNu30BaTh ouepenb
Ha Nepefavy 4YHceJI B IaMATh. TyT ke BOSHMKAET BOIIPOC: HE CBeJIET JIU K HYJIIO
9Ta o4yepeab BCe MPEMMYIIECTBA OT IapaJjeIbHOCTH BBIMOJHEHUS olleparuii
Ha mare 27 A ecJi¥ IpeUMYILIeCTBa OCTAHYTCHA, TO HACKOJbKO OHU OYAYT BeJu-
Kn? OKynATCA JU pacxXoAbl Ha 24 JOMOJHUTEILHLIX Ipolleccopa?

B BO3HHKIIIEH CUTYAIlUM €CTECTBEHEH CJEAYIOIHI IIIar: BBOJ B ApXUTEKTY-
PY HECKOJBbKHUX CHUCTEMHBIX IIIHH. A €CJH ellle IIoAyMaThb HaJ BO3MOXXHBIMU
npofJieMaMy, TO U HECKOJBKHUX YCTPOHCTB OIE€PATUBHOM MaMsATH.

Kax BuguTe, Bce aTo oueHb HermpocTo. O6cy K aaeMble U3BMEHEHUS B yCTPOM-
CTBe KOMIIbIOTEPA IIPUBOASAT K IIPHHIIUIINAJIBHO HOBBIM apXUTEKTypaM, OTINY-
HBIM OT apxXuTeKTyphl GoH Heilimana. M3o006peTraTesaM TaKUX CHCTEM IIPUXO-
OUTCA UCKATh KOMIIPOMUCC MEKAY BO3PACTAIOIEel CJI0KHOCTBIO (M, KAK CJIej-
CTBHE, — CTOMMOCTHIO) M YCKOPEHHEM HX paboThI.
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BapMaHTbl peanun3auunu napannenbHbIX BbIYUCTUTESNTbHbIX CUCTEM

B camomMm o611eM cMbICTIe IO NapaJiieJIJbHBIMH BRIYHCICHHAMHY ITIOHUMAIOT-
cs mmpouecchl oOpaboTKM KaHHBIX, B KOTOPHIX OJHOBPEMEHHO MOT'YT BBIIIOJI-
HATHCA HECKOJIbKO MAIIIMHHBIX OIlepaIiuii.

PacnpepesieHHbIe BBIYHCIEHUS — CIIOCO0 peayin3aluy ITapajljleJIbHBIX BbI-
YHCJIEHUH ITyTeM UCII0Jb30BaAHU S MHOYKECTBA KOMIILIOTEPOB, 00'be JMHEHHBIX B
ceTb. Takue BHIYNCIUTEJIbHbIE CUCTEMEI elfe Ha3bIBAIOT MYJbTHKOMIIbIOTEP-
HBIMM CHCTE€MaMH.

PacnpenesneHHbIE BEIYMCIEHUS YACTO PEaJU3YIOTCA C IIOMOIIBIO KOMNbIO-
mepHbLX KACMmepo68 — HECKOJBbKNX KOMIIBIOTEPOB, CBA3aHHBIX B JIOKAJILHYIO
ceTh ¥ 00beJUHEHHBIX CIIeIHAJILHBIM IIPOI'PAMMHBIM O0ecIieyeHueM, peajusy-
IOIIUM IapaJlieJIbHbIN BBIYMCJINTEJbHBIN IIpolecc. PacnpeeseHHble BbIYUC-
JIEHUS1 MOT'YT IIPOM3BOAUTHCA U C IOMOIIBIO MHOZOMAUWUHHBLX BblHUCAUMEND-
HbLX KOMN.eKco8, 06pa3yeMbIX 00 befHHEHNEM HeCKOJIBKMX OTAEJbHBIX KOM-
NBIOTEPOB Uepes IVI00aIbHbIE CeTH.

MyasTHIpOLIECCOPHAS CHrTEeMa peaju3yercss B OJHOM KoMmbioTepe. Iloc-
TUKEeHUe NTIapaJjieJiu3Ma B HeM IPOUCXOAHUT O1arogaps BO3BMOXKHOCTH He3aBU-
CHMO# paGOThI OTAEJNBbHBIX YCTPONCTB: HECKOJIBKUX IIPOIECCOPOB, OJIOKOB oIe-
PaTHBHOM IIaMATH, IIUH U T. A. MyJbTHIPOIIECCOPHAA CHUCTEMa MOXKET HC-
I0JIb30BaTh Pa3HbIe CIIOCOOBI JOCTYIIA K 00I1Iei AJ1 BCeii CHCTeMbI maMATHU. Bece
IIPOIIECCOPHI MOT'YT UMETh PaBHBIHA (OAHOPOAHBINA) AJOCTYII K €JUHOMN ITaMSATH.
K rakomy THIIy OTHOCATCS MOIIHEHININEe B MUPE CYIIePKOMILIOTEPLI CEMeicTBa
Cray. [ipyroe pemeHue: AJA KaXJOTO IPOIleCCOpa BBIJENAETCA CBOM pasmeJ
IaMsTHU KOMIObIOTEpAa.

Ha cerogaamumnii [eHb KJIacTepHbIE CHCTEMBI — 3TO CaMbIi JemnieBbIi CIIO-
co0 opraHM3allMy NapajljIeJIbHBIX BBIYMCJIEHUH, MOCKOJIBKY AJA HUX MOXKHO
HCIIOJIb30BATh YiKe MMeIoIIHecs y IO0Jb30BaTelId KOMIIbIoTepbl. OfHAKO BO3-
MOJKHOCTH DeajiM3alluy B3aMMOJAEHCTBUSA OTAEJIbHBIX KOMIIBIOTEPOB IIO CPaB-
HEHUIO ¢ OpraHusanueil y3joB B MYJLTHIPOIECCOPHOI CHCTeMe HEBEJIHNKH,
PaBHO KaK M CKOPOCTBH Iepeladyy JaHHBIX, U 9TO HaJjlaraeT OrpaHUYEHHUA Ha
KJIacC pelllaeMbIX 3aJad.

Bonpochl u 3apaHus

1. Ina KaKuX KJACCOB 3aJa4 HYYKHBI CBEPXIIPOHM3BOAHUTEJbHBIE BBIUHCJIIHUTEIbHEIE
CHCTEeMBbI?

2. Yro Takoe napajjeJbHbI€ BEIYUCICHUA?

3. [lns nmpuMepa co CIOKEeHHeM yucea 25 yyeHHKaMHu IIonpoOyiiTe IpoaHaJIN3HUPO-
BaTh CJIEeAYIOMINE CUTYAIlHHU: B KJacce Bcero 1 KyCcok MeJia; B KJlacce 5 KYCKOB MeJia;
B KJ1acce 25 KyCcKoOB MeJja. OleHuTe, KaK OT 3TOro 3aBUCHUT BpeMs PellIeHUs 3afayu
(yuTHTE ele IINPHUHY JOCKH K BPEMS IIepeMelleH A YYeHHKOB 10 KJjaccy). Ilonpo-
6GyiiTe IOCTPOUTH MOZEJb TAKOro mpomnecca. IlepeBeuTe 3Ty CHTyalMIO Ha S3LIK
KOMITbIOT€DHOM TEPMHUHOJIOTHH AJIA MHOT'OIIPOILIECCOPHBIX CUCTEM.

4. ITonpo6yiiTe IpMBECTH IPHUMEPHI aJIrOPUTMOB IIOMCKAa MHGOpPMAIMM B MacCHBE U
COPTHPOBKH MAacCCHBa, KOTOPHIE AOIYCKAIOT pacliapajlleJIMBaHue omepanuii. Omu-
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LIXTE OpoNeAyPY pacnapayaenauBanusa. CKOJIBKO IPOIECCOPOB HEOOXOQUMO AJIsSA (-
¢eKTHBHOrO pacnapajijieIMBaHUA B IPUBEIEHHOM BaMH IpuMepe?

5. Yro Takoe pacnpejieIeHHbIE BHIYUCIEHUSA?
6. Yem oTIMYAIOTCA MYJIBTHKOMIIBIOTEPHEIE CUCTEMBI OT MYJIbTHIIPOIECCOPHBIX ?

CuncremMma OCHOBHbIX MOHATUN

ApXHTeKTypa napaJuleJbHbLIX BBIYHCINTEJIbHBIX CHCTEM

ITleas mMOMCKA HOBHIX NPHHIMIOB ApXUTEKTYpPhl — IOBLIIIEHHE ITPOM3BOAUTEIHLHOCTHU
KOMIIBIOTEPOB JIs1 PEIlIeHUS KJIACCOB 3a/a4, TPeOYIONINX BEICOKOIIPOH3BOANTEIbHBIX BhI-
YUCJICHHI:

Pa6Gora
¢ TepabaiiTOBEIMU
6azaMH JaHHBIX

MogenupoBaHue
HHTEJJIEKTa

MaremaTuueckoe
MOJeJINpOBaHHe

Benynmi'{ IIPHHUMI: omKa3 om nocnedosamenvbHOCMU 6biNONHEHUA onepauuff[

Beayiuue HanpaBjeHUA PA3BUTUA APXUTEKTYDHI:

TeXHUYEeCKOoe nporpaMmMHoOe TeXHHUYECKOe InporpaMMHOe
peilieHue: peillieHue: pelieHue: pelieHnue:
MYJBTHIIPOLIECCOPHBIE | ITapaJljleJIbHbIE MYJbTHKOMIILIOTEP- |I1apaJjljiesibHOe
CHCTEMBI. BBIYHCJIEHUA HbI€ CHCTeMbl (u.rlac- BBIIIOJIHEHUE
HECKOJIbKO IIPOIecco- | BhlieJIEHUE B IIPOTPaM- | Tepbl): OJHOTHUITHBIX
POB U HHBIX OJHOTHII- Me HECKOJIBKHUX OOHO- OG'EeJIIfIHeHMe noagnporpaMm
HBIX YCTpoﬁCTB B CO- BPEeMEeHHO BBIIIOJIHAE- HEeCKOJIBKUX KOM-
CTaBe BBIUUCJIATEIb- MBIX JeHCTBHH (pacna- | IbIOTEPOB B JIOKAJIb-
HOI'O KOMIIJIEKCa, pannennBaHHe) HYIO C€Thb AJdA
HMeIoIero o6uyo pellleHus OQHOU 3a-
ONepaTUBHYIO TaMATH aagyu
OpraHusauun
§22 | nokanbHbIX
ceten

JlokasibHaA KOMIIBIOTEDHAA CeTh — OO0 beJMHEeHNEe HEeCKOJIbKNX KOMIbIOTE-
POB, PacCIIOJIOXKEHHBIX Ha HeGOJBLIIOM PACCTOAHUM APYT OT Apyra (06bIYHO B
pejesiax OQHOIO 3TAHUA) AJIA COBMECTHOI'O pellleH!si H”HPOPMAaIlMUOHHBIX,, BbI-
YUCJIHUTENbHBIX, YUeOHBIX U APYIUX 3afa4d. B He60oIbI111011 TIOKAaJIbHON CeTU MO-
s)keT 61T 10—20 KoMIbIOTEPOB, B OYeHb GoJbmIoil — nopsaxa 1000.
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Ha3HauyeHue nokanbHbIX ceTen

XoTs MaccoBBIM XapaKTep CO3JaHue JIOKAJbHEIX CeTeil IIPUHAJIO IIOCJIe II0-
fABJIEHUSA NIEPCOHAJNILHBIX KOMIIBIOTEPOB, CBA3b MEXXKAY KOMIBIOTEDAMM Ha He-
60JIBIINX PACCTOAHUAX CYIIECTBOBAJIA €Ille 3aJ0JIr0 10 TOro.

OpxHOI U3 IEePBBLIX BO3HUKIIIKUX B XO/i€ PA3BUTHUA BHIYHCIUTEIbHONH TEXHUKHU
3aay, NoTpeboBaBIleN CO3TaHUA CEeTH XOTsA Obl M3 ABYX KOMIBIOTEPOB, ABU-
Joch obecrneyeHue GOJILIIOM HAMEXKHOCTH IIPH YIIPaBJEHHU OTBETCTBEHHBIM
MPOIIECCOM B PEeXKMME peasIbHOro BpeMeHH. Tak, mpu yIpaBJeHHH 3allyCKOM
KOCMMYECKOr0 aniapaTa BbIX0J U3 CTPOA YIIPaBJISAIOIEero KOMIIbIOTEpa 'PO3UT
HeIonpaBUMBLIMHU IOCJEACTBUAMHU. I[JIA IOBBIIIEHUA HAJEXHOCTH CHUCTEMBI
yIpaBJIeHHU S UCIIOJIb3yeTCa AyOaupyomuii Komnsiorep. IIpu c6oe B paboTe ak-
TUBHOM MAaIlIMHEI coZepKuMoe ee rrporeccopa n O3Y oueHb 6bI1CTPO TepedpachI-
BaeTcs Ha BTOPYIO, KOTOpasA IIOAXBaTLIBAET YIIpaBJIEHHE.

Jpyroit mpumMep — IpHUCOeAHMHEHUE K OOJBIIMM KOMIIBLIOTEpaAM BTOPOTO—
TPEeThero NOKOJEHUl MHOIOYHUCJIeHHBIX TEPMHUHAJIOB — YCTPOHCTB BBOZa/BhI-
BOJla JaHHBIX U IIPOrpaMM. 3TH TepMHHAJbI IPAaKTHYECKH HUKaKO0If 00paboTKH
uHbpopManuy He BeJIH, HO IIO3BOJIAIH PasgeJUTh MallIMHHOE BPeMsA MOIIHOT'O U
JOPOroro KOMIILIOTePa MEXKAY Pa3HBIMH IT0JIb30oBaTeIaMU. COOTBETCTBY IO
peXxuM paboTh! Ha3hIBAJICS PEXKUMOM pa3ZieIeHUs BPeMeHH, TaK KaK KOMIIbIO-
Tep IOCJIeLOBATEILHO BO BDEMEHH Pelllaj 3aauyll MHOYKeCTBA IIOJIb30BaTeJIel.

Bckope nocsie mosiBiieEus B Hauasie 1980-x rogqoB nmepcoHaJbHBIX KOMIIBIO-
TEepOB UX CTAJIHN 00 beUHATH B CETH, YTO IIO3BOJIMJIO COBMECTHO UCIIOJIb30BaTh
daitnbl, 62361 JAHHBIX U allllapaTHBIE pecypchl (Harmpumep, npuHTepsl). Ceron-
HS JIOKAJbHbIE CETH ABJIAIOTCA CHCTEMaMHM, TPEeOYIOIUMHU CJIOKHOT'O TEXHU-
YeCKOro ¥ IPOrPaMMHOT0 00CIy>KUBaHHUS.

KoMnbeioTepHbIe ceTH IOPOAUIHN HOBbIe TEXHOJIOrHH 06paboTku nHGOpMa-
MU — CeTeBhIe TeXHOJIOTHUH, II03BOJIAIOIHE COBMECTHO HCIIOJIb30BaTh amnmna-
paTHBIE U IPOrpaMMHBIE CPEJICTBAa: HAKOIIUTEIN OOJIBIIION €eMKOCTH, TeYaTalo-
mue ycTpoicTBa, 6as3nl 1 6aHKM faHHBIX. [[JIA COTPYAHUKOB MHOTHUX yUpexie-
HUHA CTajJ0 NPUBLIYHBIM IIOJIL30BATLCS 3JEKTPOHHOM IOYTON naA ofMeHa
COOOIEeHUAMU U JOKYMEHTaMH, IJA COBMECTHOI paboThl Haj mpoektaMu. B
HIKOJIaX M By3aX JIOKAJIbHbI€ CEeTH MMOMOTAIOT BECTH YPOKH, OPTaHU30BBLIBATH
JOCTYII K y4eOHBIM pecypcaM, 6ubanorekam u t. A. Ha npeanpuaTusax Ha 6ase
JIOKaJbHBIX CeTell CO34Aal0OTCA aBTOMATH3HNPOBAaHHBIE CHCTEMBbl YIIPDABJIEHUS
NPEeANPUATHEM U TEXHOJIOTHUYECKHUMH IIPOIIECCAMH.

AnnapaTHble CpeACTBa NOKanbHOW CeTU

AnnapaTtypa JJOKaJbHOM CeTH B 00II[eM cjyuae BKJIIOYaeT B cebs:
® KOMIILIOTEPHI (CcepBephl U paboune CTaHIIUH);
® ceTeBbIE ILJIATHI;
® KaHaJIbI CBA3H;
e cnenuajgbHBIe YCTPOICTBa, NOAJEep KHBaloIue (yHKIIMOHUPOBaHHE
cety (MapUIpyTHU3aTOPhI, KOHIIEHTPATOPbl, KOMMYTaTOPHI).

IIpocTeiiiinM BHAOM JIOKAJIBHOM CETH SIBJISAETCA OMHOPAHIOBaA ceTh. VI3 Ha-
3BaHUA TAKOU CETH CJIeAYeT, YTO BC€ KOMIIBIOTEPH! B HEMl MMEIOT OZUHAKOBYIO
3HAYMMOCTD (CTATyC) ¥ HU OAUH U3 HUX He IIOAYHNHEH APYyromMy.
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Bousiee pasBuThIE CETH, IOMUMO KOMIILIOTEPOB KOHEUHBIX II0JH30BATEJIEH —
pabouuXx CTaHUUI, BKJIIOYAIOT ClelHaJbHbIe KOMIObIOTEPLI — cepBephl. Cep-
Bep — 3TO BBIJEJIEHHBIHA B CE€TH KOMIBIOTED, BHIMOJIHAIIIAN QyHKIINH 00CTy-
KUBaHMA pabounx craHuuii. EcTh pasHble BUABI cepBepoB: (haili-cepBepHI,
cepBepkl 6a3 faHHBIX U Ap. Hanmpumep, KOMOBIOTED, BHIIIOJHAOIINHE QYHKIITNT
daiiy-cepBepa, UCIOJIL3YETCS TOJHKO AJIA OAHOM IIeJH: 00eCIeuynBaTh I0Jb30-
BaTeJISIM JHOCTYI K allllapaTHBIM U IIPOrPaMMHLIM pecypcaM cepBepa, a He KOM-
NBIOTEPOB APYT APyra, UTO YJAYYIIaeT 3alUTy IepPCOHANbHBIX JaHHBIX.

Kaxxaprif KoMOpoTep MOAKJIIOUYAETCA K CETHU C IIOMOIIBIO CETE€BO ILJIaThl —
axamnrepa, KoTopas MOAAEPKHUBAET KOHKPETHYIO CXeMy IOAKJoUYeHus. Tak,
HINPOKO PACIPOCTPAHEHHLIMHU ABJAIOTCA aganTepbl Ethernet ¢ mpomyckHoi
croco6HocThIO OoT 10 uau 100 M6ur/c. K cereBoii maTe mogKI0UaeTCs ceTe-
BO# Ka6eJb. Eciiu Hcnmosib3yeTcss pafuoCBA3b UJIHU CBA3b Ha MHPPaKPACHBIX JIy-
yax, To KabeJn He TpebyeTcs.

B coBpeMeHHBIX JIOKAJNBHBIX CETAX Yallle BCero IpMMEeHsIOT ABa THUIIA CeTe-
BBIX KabeJeii:

e HesKpaHHPOBAHHAs BUTAaA I1apa;

® BOJIOKOHHO-OIITUUYECKUM KabeJb.

Burasa napa npencrasiasaeT co60if Ha60p M3 BOCBMHU IIPOBOJOB, CKPYUEHHBIX
IOIIapHO TaKUM 00pa3oM, UTOOBI o0ecliedWBATh 3AIIUTY OT 3JEKTPOMAarHuT-
HbIX oMeXx. Ka)x1asa BUTasA mapa COeJUHSAET C CEeThIO TOJBKO OAHUH KOMILIOTED,
II03TOMY HapylIeHHE COeIUHEHUA CKa3bIBAeTCsA TOJbKO Ha 3TOM KOMIIbIOTEPE,
YTO II03BOJISET OBICTPO HAXOAUTL U YCTPAHATH HEMCIIPABHOCTH.

BoaoxonHo-onTuueckue KabeJu mepesaloT JaHHbIE B BUJE CBETOBBIX UM-
IyJIBCOB II0 CTEKJSAHHBIM IIPOBOAAM. BOJBININHCTBO TeXHOJOINii JIOKAJIbHBIX
ceTell B HACTOAIIEe BPEMS II03BOJAIOT UCIOJIb30BAThL BOJJOKOHHO-OIITHYECKHUE
Kabesn. BoOJOKOHHO-OITHYECKHM Kabear o00JafaeT CYI[eCTBEHHBLIMU
IpPEeUMYIIeCTBAMH II0 CPABHEHHUIO C JIOOLIMM BapHMaHTaMU MeIHOro Kabesis.
BosiokoHHO-OnITHYEecKMe Kabeau o6ecneuynBalOT HaAaUBLICIIIYIO CKOPOCTh IIepe-
Jauu; oHM OoJiee HaJIe’KHBI, TAK KaK He II0OJABEPKEeHbI 3JIEKTPOMardiUTHBIM 110~
MexaM. OnTuuyecKuii Kabesib OUeHb TOHOK U 'H0OK, YTO JleJIaeT ero TpaHCcIop-
THPOBKY 0o0Jiee yAOOHOM 110 CpaBHEHUIO ¢ 60Jiee T KeJbIM MEIHBIM KabeyieM.
CkopocTh Iepefauy JaHHLIX 10 OIITHYECKOMY KabeJlo COCTaBJIAET COTHH ThI-
csi4 MeraGUTOB B CEKYHIY, YTO IIPUMEPHO B ThICAYY pas ObICTpEEe, YeM II0 IPO-
BOJAaM BHUTOM IIapHI. ]

BecnpoBogHas cBA3b HA PAJHMOBOJHAX MOYKET UCIIOJIb30BAThCS AJISA OPraHu-
3allMH ceTel B mpejesax OOJBIINX IMOMEIEHUN TaM, I'Jie IpUMeHEeHHue O0bId-
HBIX JIMHUH CBA3H 3aTPYAHEHO UJIH HelleJecoobpasHo. Kpome Toro, 6ecupoBos-
HbI€ IUHUU MOT'YT CBA3bIBATh yAAJE€HHBIE YaCTH JIOKAJbHOM CeTH Ha PacCTOA-
HUAX A0 25 KM (IIPHU YCJIOBUH NPAMOM BUAUMOCTH).

CoBMeCTHO HCIOJIb3yeMble BHEIIHHE YCTPOMCTBA BKJIOYAIOT B cebsa moj-
KJIIOUEeHHbIE K CepBEPY HAKOIIUTEJH BHEIIIHeHd NMaMsATH, IPUHTEPHI, rpadoIro-
CTPOHUTEJH U Apyroe o60pyAoBaHue, KOTOPOE CTAHOBUTCSA JOCTYIIHBIM ¢ pabo-
YUX CTAHIUIA.

ITomumo kabeJieii U ceTeBLIX aaIITEPOB, B JIOKAJIBbHBIX CETAX Ha BUTOM I1ape
HMCIIOJIB3YIOTCS APYrHe CeTeBbIe YCTPOMCTBAa — KOHIIEHTPATOPhI, KOMMYTAaTO-
PbI 1 MapIIPYTHU3ATOPHI.
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KoHuerTpaTop (HassiBaeMbIil TaKKe xab) — ycTpoiicTBO, 06 beqUHSAIOIIEE
HeCKOJIBKO (oT 5 no 48) BeTBeii 3Be31000pa3HOi JJOKAJLHOMN CeTH U mepeaaro-
mree nHGOPMAaAIIMOHHEIE ITAaKeThEI BO BCe BETBU CETH OAMHaKOBO. KoMmmyTaTop
(cBHUY) meJsiaeT TO JKe camMoe, HO, B OTJIMUHE OT KOHIIEHTpaTopa, obecreynBaeT
nepejady NaKeTOB B 3alaHHbIE BETBHU. OTO 06ecIeYynBaeT ONITUMHUIAI[HIO IIOTO-
KOB JaHHBIX B CETH M IIOBLIILIEHHE 3AIIUIIEHHOCTH OT HECAHKIIMOHNPOBAHHOIO
NPOHUKHOBeHUA. MapmpyrusaTop (poyTep) — YCTPOMCTBO, BBIIOJHSIOLIEE
nepechlIKY JAHHBIX MEXKAY ABYMA CETAMH, B TOM YHCJIE MEXKAY JJOKAJIbHBIMH U
TI00aJIbHBIMM CeTAMHK. MapuipyTusaTop, II0 CYTH, ABJSAETCSA CIEINaJINn3UpOo-
BaHHBIM MHKPOKOMIIBLIOTEPOM, UMeeT COOCTBEHHBIH IIPOI[eCCOD, OIIEPATUBHYIO
M IIOCTOSHHYIO IaMATH, ONePAIlHOHHYIO CUCTEMY.

Tononoruu ceten

JIoKanbHBIE CETH B 3aBICHMOCTH OT Ha3HAYEHUA M TEXHUYECKHX DeIleHNH
MOT'YT MMETh PasInYHbIe KOHGUTYypPaIUH (TOMOJOIUH, ADXUTEKTYPHI), N300pa-

JKeHHBbIe Ha puc. 4.15.
@ Kornen- E
Tparop |

Muna

8 2

Puc. 4.15. Tonmosiornu JIOKaJLHEIX CeTEM: @ — KOJIbLeBas, 0 — paguajbHas («3Be3ga»),
6 — INNHHASA, 2 — APEBOBUAHAA

B xoabueBoit Tonosiornn nHGoOpManuA NepesaeTcA 0 3aMKHYTOMY KaHa-
ay. Kaxxaplii aGOHeHT HeImoCpeACTBeHHO CBA3aH C ABYMs OJIMKAWIINMHU coce-
OSAMH, XOTs B IIPUHITUIIE CIIOCO0EH CBA3aThCA C JIOOBIM aOOHEeHTOM CETH.



§ 22. Opraausanus JOKaJbHBIX CeTel 127

B paguaabsHOM TONOJIOrUY (TOIOJIOTUSA «3Be34a») B IIeHTPE HAXOAUTCA KOH-
IeHTPATOp, MOCIEA0BATEIbHO CBASHLIBAIOIIMICH ¢ aGOHEHTAMM U CBA3BLIBAIO-
WA UX APYT C APYTOM.

B 1uMHHO#M TOIIOJIOTHH KOMIIBIOTEPHI IOAKJIIOYEHBI K 00II[eMY AJIsI HUX KaHa-
Jay (IInHe), yepe3 KOTOPHIA MOr'yT 0OMEHHBATHCS COOOII[EHUSIMHU.

B npeBoBHOHOI TOIOJIOrMM peaJM30BaHA MepapXHUYecKasd IIOAYNHEHHOCTD
KOMIIBIOTEDOB.

OpraHusaumna nepeanavdn AaHHbIX B ceTu

Heo6xoauMBIM yciioBueM paGOThHI €IMHOM JOKAJBHOI CEeTH SBJIAETCSA HC-
IIOJIb30BaHUE CeTEBOM ONepaliHOHHOMK cucTeMbl. Takue onepanuOHHbIE CHCTe-
MBI 00€CIIeYHBAIOT COBMECTHOE MCIIOJIb30BaHME He TOJbKO allllapaTHBIX pecyp-
COB ceTH (IIPUHTEPOB, HAKOMUTEJEH U T. X.), HO U paclpeleIeHHbIX KOJLJIEK-
TUBHBIX TE€XHOJIOTHH IIpDHM BHINIOJHEHHM pasHooO6pas3HbIX pabor. Haubosbinee
pacmpocTpaHeHWe IIOJYYUJIM CeTeBhle OIepalnuoHHble cuctembl Novell
NetWare, Linux u Windows.

Nudopmanusa B ceTsax mepegaeTcs OTAEJIbHBIMYU HOPIUAMH — IIaKeTaMH,
IpUYEM JJINHA 3THX IIAKETOB CTPOro orpaHudyeHa (OOBIYHO BEJIUYNHOU B He-
CKOJIBKO KMJI00aMTOB). ITOT crlocob mepeAadu CBA3aH C TeM, UTO JOKaJbHas
ceThb JOJIXKHa o6eclieYnBaTh KA4YeCTBEHHYIO CBA3b AJIA BCeX KOMIIBIOTEPOB CETHU
3a pa3yMHOE BpeMs JOCTYIIa — BpPeMsA OKHAAHUA I10JIb30BaTeJIeM HauaJjia CBA-
3u. EcTecTBeHHO, OHO He JOJYKHO OBITH CAHINKOM 00abiInM. IIOCKOJIBKY B ce-
TSAX HanboJiee pacIpoCTPaAHEHHBIX KOHPUTYypaIluii He MOYKeT IIPOUCXOJUTH He-
CKOJIBKO Ilepeflay OJHOBPEMEHHO BO M30e)kaHMe CMeIlNBaHUA HHGopManuuy,
TO 6e3 paszesieHHA IlepefaBaeMbIX AAaHHBLIX Ha MAKeThl 4YacThb IIOJIb30BaTeJeH
MorJia 66l okasdaThCcsa PaKTHUYECKU OTPe3aHHOM oT ceTu. Takum o6pa3omM, Ipo-
necc MHPOPMAIIMOHHOro 00MeHAa B CeTH IIpeACTaBIAeT cCOO0M TUPKYIAIUIO I1a-
KeTOB, KaXXKAbIil U3 KOTOPBIX COAEPIKUT JaHHbIe (MJIN YacTh JaHHLIX), lepejaa-
BaeMBbIX OT aboHeHTa K aOOHEHTY.

Brl11ie roBopuiIocs, YTO CETH MOPOAMINA HOBEIE (CeTeBbIe) TEXHOJIOruM obpa-
6oTku nHGOpManuu. PacnpocTpaHeHHBIH! c1oco6 oprasusanuu o6padoTKku nH-
dopmanuu B ceTH Ha3bIBAETCs TEXHOJOTHEl «KJIHMeHT—cepBep». B Heil npexa-
noJiaraeTcs riiy0ooKoe paszesieHne GyHKIIUI KOMIIbIOTEPOB B ceTH. IIpu aTOM B
byHKIIUYN KauedTa (paboyeii CTAaHIIUM) BXOJUT: i

® IIpefoCTaBJIEHHUE II0JIb30BaTEeJILCKOro HHTEpdeiica, OpUeHTHUPOBAHHOTO
Ha HYKJbI I10JIb30BaTeJIA;

e (opMuUpOBaHHeE 3aIIPOCOB K CepBepy, IpHUYeM He 06a3aTesIbHO ¢ HHGOP-
MHpOBaHMEM 00 3TOM IIOJIb30BaTeJA; B Uealie II0JIb30BaTeJb BOOOIIe
He BHUKAaeT B TEXHOJIOTHIO O0IIeHNUsI CBOEr0 KOMIIbIOTEPA C CEPBEPOM;

® aHaJIM3 OTBETOB CepBepa Ha 3aIpOChl M IPeA'bsABIE€HUE UX I10JIb30BaTe-
JII0.

OcHoBHasA QYHKIIUA cepBepa — BLIMOJHEHUE CIIeI[M(PHUYECKUX AeHCTBUH IO
3ampocaM KJIHNEHTa (HallpUMeD, pellleHue CJ0KHOM MaTeMaTHYecKo# 3axadu,
IIOMCK AaHHBLIX B 0ade HAaHHBIX, COEAUHEHME KJHEHTA C APYTHM KJIIUEHTOM

HT. A.).
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CucremMa OCHOBHbIX MOHATUN

Opranu3anusa JOKAJBHBIX CeTeil

JlokaabHaA CeTh — O6'beJHHEHNE HECKOJIBKHX KOMIIBIOTEPOB,
PACIIOJIOMKEHHBIX HeJlaJIeKO APYT OT Apyra, JJIf COBMECTHOM pa6oThl

¥YcrpoiicTBa, BXOAAIHME B JOKAJIbHYIO CETh, M UX (PYHKIIHM:

cepsep — paboune cTaHMHM — | KAHAJBI CBI3H: |/JONMOJHHUTEJbHbIE

KOMIIBIOTED, KOMIBIOTEPHI, BHUTAadA 1nmapa, ychoﬁCTBa:

obcaryxuBaroImuit pelaoomue BOJIOKOHHO- ceTeBble IPUHTEPHI,

paboune cTaHI MM IIpUKJIaLHbIE 3aa4yy ONTUYECKHUI CKaHephbl, CeTeBbIe
o6paboTKu kKabeJssn, IJIaThl, KOHIIEHTPAaTO-
UHGOPMALMK 6ecnpoBofHAA pbl, KOMMYTaTOPHI,

CBA3b MapHIpyTH3aTOPhI
Kondurypauuu JOKaJbHBIX CeTeH:
KonbreBasa Papuanvnas IMuunasa JpeBoBUAHAS
(«3Be3ma»)

OcHoBHbIC (DyHKIHH CETEBOM ONePAIMOHHON CHCTEMBbI:

ITognep>xka o6MeHa
uHbopMa e
Mexy pabounmMu
CTaHIIUSAMH

3amuTra nporpaMm
M JaHHBIX

CoBMeCTHOE HCII0JIb30BaHHUE all nmapaTHBbIX

pecypcos

Bonpochb! n 3apaHus

1. YTo Takoe KOMIObIOTEPHAA CETh?
2. Ins yero co3gaioTcs JOKaJIbHBIE KOMIBIOTEPHbBIE CETH?
3. Yro Takoe cepBep? PaGouasa craHnuA?
4. Yro Takoe cerenoii agantep? Kounenrparop? Kommyrarop? Mapmpyrusarop?

5. Kakue BUALI INHUH (KAHAJIOB) UCIIOJB3YIOTCS AJIS CBASH KOMIILIOTEPOB B JIOKAJIb-

HBIX ceTax?

6. Kaxkue 6LIBAOT TOIIOJIOT'MH JOKAJBbHEIX ceTei?

7. BelACHUTE, KAKHME TOIIOJIOTHH JIOKAJBbHEBIX CETeH MCIOJIb3YIOTCSA B KOMIIBIOTEDHBIX
KJIaccax Balllei IIKOJIBI.

8. KakoBbI XxapaKTepHbIE YEPThI TEXHOJIOTHH «KJINEeHT—cepBep» ?
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OpraHusauun
rno6anbHbIX
ceTem

UcTopus pa3sutus rnob6anbHbIX ceTen

W3 ucropun yessoBe4eCcKoro o0IecTBa BaM JOJIKHO GBITH USBECTHO, YTO MHO-
rue Hay4YHbIe OTKPBITHSA U H300peTeHnA CUJIbHO IIOBJINAJIN HE ee X0, Ha pa3BU-
THe nuBMIN3anuu. K ux uuciay orHOCATCA N300peTeHNEe IapoOBOrO JABUTAaTeJId,
OTKPBITHE dJIEKTPUYECTBA, OBJIaJIecHNe aTOMHOM 9Heprueii, u3o0peTeHne paguo
u np. IIporieccsl pe3KOro USMeHEeHHUA B XapaKTepe IPON3BOACTBA, B OBITY, K KO-
TOPBIM IIPDUBOAAT Ba)XHbIe HAYYHBIE OTKPBITHA M H300peTeHUsA, IIPUHATO
Ha3bIBATh HAYYHO-TEXHUUYECKOM PEeBOJIIOL[MEIA.

IToaBreHne M pasBUTHEe KOMIBLIOTEPHON TEeXHMKHM BO BTOPOH IIOJIOBUHE
XX Beka cTaJIO BayKHEMIIUM QPaKTOPOM HAYyYHO-TeXHHUYECKOM PEeBOJIIOIHH.

B aToM mponecce BEIAEJIHUM TPH 3Tama.

ITepeviii sman HayaJICa C CO3LAHUA MEPBOM 3JIEKTPOHHO-BLIYHUCINUTEIHLHOMN
MamuHE (OBM) B 1945 roay. Ilpu6ausurensHo B redenne 30 JeT KOMIBIOTE-
PaMH II0JIb30BAJIOCh CPABHUTEJIbHO HEGO0JIbIIOE YHCJIIO JIoAei, IIaBHBEIM 00pa-
30M B HAYYHOM ¥ IPON3BOACTBEHHOM 00JIaCTAX.

Bmopoii sman HadaJjicsa B cepeguHe 70-x rogos XX BeKa M CBSA3aH C IIOSIBJIE-
HHUEM U pacIIpoCcTpaHeHHeM NnepcoHalbHEIX KoMnbioTepos (IIK). ITK cranu mmu-
POKO HMCIIOJIb30BAThCS He TOJBKO B HayKe U IIPOU3BOJACTBE, HO U B cucTeMe o6pa-
30BaHUA, cthepe 06cayKuBaHus, 66ITy. IIK BOIILIH B JOM KaK OANH U3 BUAOB OBI-
TOBOIlI TeXHUKHM HapAAy C  PpagUONPHEMHHKaMH,  TeJIeBU30opaMH,
MarsuTogpoHamMu.

Tpemuii sman cBsA3aH ¢ NOABJEHMEM IJI00AJIbHOM KOMIBIOTEPHOH CeTH
HNuTepHeT. B pesyapraTe NepCcoOHAJbHEIN KOMIBIOTEDP, KOTOPHIH MOMeIAaeTCs
Ha MUCBMEHHOM CTO0JIe, CTaJl «OKHOM» B OIpOMHEBIH# Mup nadopmanuu. [loasu-
JHUCh TaKMe HOBHIe IIOHATHA, KaK «MHpPOBoe HHGPOpPMAaIMOHHOE IIPO-
CTPaHCTBO», «KHOepnmpocTpaHcTBO». PacmpocrpaneHue WHTepHeTa peraeT
BaXXKHYIO COIHAJIbHYIO IIpobieMy MHGpOPMaIMOHHOTO HepaBE€HCTBa, KOTOpPOe
CyILIeCTBYeT MeXAY JIOAbMU, YKUBYLITUMH B Pa3HBIX CTPaHaX, Ha Pa3HBIX KOH-
THUHEHTaX, a TaKKe B KPYIIHBIX ropojiax u Ha nepudepun. IMeHHO pa3BuTHe
NuTepHeTa faeT 0CHOBaAaHHE F'OBOPHUTH O TOM, YTO B MICTOPHUH IIMBHJIN3aI[UN HA-
cTynaeT aTan nHGoOpMaIHoOHHOro obiecTsa.

C pacnpocTpaHeHMEeM KOMIILIOTEPOB BO3HHMKAET NOHATHE KOMHIBIOTEPHOM
TPaAaMOTHOCTH. OTO HEOOXOAUMBIH YPOBEHb 3HaHMII U YMEHUI UeJIOBEKA, O3B0~
JIAIOUINI eMy HCIIOJIb30BAThE KOMITBIOTEP AJIS OOLIeCTBeHHBIX U JIMYHBIX IIeJIei.

Ha nepBoM aTane pa3sutus 9BM KoMnbloTepHas '[paMOTHOCTD CBOAMNJIACH K
YMEHHUIO IporpaMMupoBaTh. IIporpaMMupoBaHue IJIaBHBIM oOpasoM u3yda-
JIOCh B BHICITUX Y4eOHBIX 3aBeIecHUAX, BJaJeJHN UM y4YeHble, HH)KEeHepHI, IIPO-
deccuoHaJIbHBIE IPOrPAMMHUCTHI.

Ha BTOpOM sTane mox o6LIMM YPOBHEM KOMIIBLIOTEPHOI 'PAMOTHOCTH CTAJIN
IOHMMAaTh YyMeHHe paboTaTh Ha MEepPCOHAJIBLHOM KOMIIbIOTEepe C IPHUKJIaJHLEIMH

5-1415
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IporpaMMaMH, BHIIIOJIHATH MUHUMYM HEOOXOAUMEIX EHCTBHI B cpefie oliepa-
IIMOHHOM cucTeMbl. KoMnbloTEpHAsI TPAMOTHOCTh HA TAKOM YPOBHE CTAHOBHUT-
Csd MacCOBBIM SIBJIEHHEM OJiarogapsa o0yUeHMIO B IIIKOJIe, Ha MHOIOYMCJIEHHBIX
Kypcax, B CaMOCTOATEJIbHOM peKHuMe.

Ha TpeTheM, COBpEMEHHOM 3Tale Ba’KHBIM 3JIEMEHTOM KOMIIBIOTEPHOM
IPaMOTHOCTH CTaJI0O YMEeHHe ucnoJb3oBaTh UHTepHeT. IlossBuIOCH 60JIee miu-
POKoOe IIoOHATHE — HHGPOPMAIMOHHAA KYJbTypa. BHICTPO pacTeT YHCJIO KOM-
NbIOTEPOB, MOAKJIIOUYEHHBIX K MUPOBOii ceT. U Bce 60Jiee HEOGXOAMMEBIM CTa-
HOBHUTCS YMEHHE UCIIOJb30BaTh KOMITBIOTEP AJISI OOIIIEHUA C APYTUMH JIOAbMU,
IJIs1 AUCTAHIIMOHHOI'O O0YYeHM A, MOMCKA CIIPABOYHOM MHpOpMAIIUK, KOMMEDP-
YeCKOoM esATeJILHOCTH U MHOT'OI'O IPYToro.

ITonaTue riao6aabHOM CETH — CHCTEMEBI 00'beIMHEHHBIX KOMIIBIOTEPOB, pac-
MOJIOXKEHHBIX Ha GOJILIIINX PACCTOAHMUAX APYT OT APyra, — MOSIBHJIOCH B IIPO-
1ecce pa3sBHTHA KOMIIBIOTEPHBIX ceTeii. B 1964 roay B CIIIA Onlia co3gmaHa
KOMIIBIOTEDHAsI CUCTEMa PaHHEro OIMOBEIeHUs O MPHUOJIMKEeHUM paKeT IIpo-
TuBHUKA. IlepBoii rio6ajibHOM CETHI0O HEBOEHHOrO Ha3HAYE€HHUs CTajla CETh
ARPANET B CIIIA, BBezeHHas B feiicTBue B 1969 rogy. OHa mMesia HaydHOE
HasHa4YeHUe U oO'beUHsa B ce6e KOMIBIOTEDPhI HECKOJIBKUX YHUBEDCUTETOB
CTpPaHBbI.

B 80-x—90-x romax nmpomIoro BeKa B pasHbIX CTPaHAX CO3JaeTcsI MHOXKeC-
TBO OTPAaCJIEBBIX, PETHOHAJIbHBIX HAI[MOHAJBHEIX KOMIIBIOTEPHBIX ceTeii. Ux
o6’befUHEHNE B MEeXXIYHAPOAHYIO CeTh IIPOM3OIILIO Ha 6a3e MeKCeTeBO cpebl
HNaTepuer.

BaxusIM rogom B uctopuu UntepHera craa 1993 roa, koraa Osly1a co3fana
cayxba World Wide Web (WWW) — BcemupHasi ”HQOPMaIMOHHAsS CETh
(Bcemuprasa nayruna). C nossiaenueMm WWW pesko Boadpoc nHTepec Kk IHTEp-
HeTy, IomIeJI IIpoiecc ero OypHOro pasBUTHA M pacnpocTpaHeHusi. MHorue
Jonu, ropops 06 UaTepHere, noapasymeBaioT uMeHHO WW W, X0TdA 3TO TOJIb-
KO JIMIIIb OOHA U3 ero CJYKO.

HNHTEepHET — 3TO CIOKHAA anmapaTHO-IPOrpaMMHAas CUCTeMa, B KOTOPO#
HaM C BaMHU IIpeACTOMT pa3obpaTrscs. IlocTtapaeMcsi MOJYYUTH OTBEThHI HA TPH
BoIIpoca:

e u3 yero coctrouT UHTEpHeT;
¢ xak paboraer;

® Ui Yero UCIoJib3yeTcs.

YacTo B JuTepaType BMecTO cjoBa <« HTepHeT» ymOTpeOJAIOT TEPMHUH
«CeTb» (yBaKUTEJBHO C 6oJbIION OyKBEI). MBI TaK)Ke HHOrAa OyAeM UM HOJIb-
30BaThCA.

AnnapaTtHble cpeacTBa UHTepHeTa

OCHOBHbLIMU cOCcMaABAAIOWUMU 10601l 2a06aNbHOU cemu ABAAIOMCA
KoMnviomeprbvle Y3abl U KAHALbL CBA3U.

3aech MOYKHO IIPOBECTH aHAJIOTHIO C TesieOHHOI ceThio: y3aaMu TejiedoH-
Hoi1 ceTu ABaATCA ATC — aBTOMaTHYecKue TeJiePOHHEIE CTAHIIUHA, KOTODhIE
MeXKay c000ii 00'beIUHEHEBI JUHUAMH CBA3H U 06pa3yioT ropoicKyio TejedoH-
HyI0 ceThb. TesedoH Kaxkgoro aboHeHTa MOAKJIIOUYaeTcs K onpeaenaeHHoi ATC.
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K y3saM KoMIIbIOTEpHOIM CETH IMMOAKJIIOUYAIOTCA IEPCOHATBHBIE KOMIIBIOTEPHI
noJib30BaTeJe NOJ00HO TOMY, KaK C TeJIeQOHHBIMHU CTAHIITUAME COETUHAIOTCSA
TesieoHBI a60HEeHTOB. IIprueM B posit aGOHEHTa KOMIILIOTEPDHOM CETH MOYKET
BBICTYNIaTh KaK OTAEeJILHEIA uestioBeK yepe3 cBoii IIK, Tak u nesras oprausanusa
Yyepes CBOIO JIOKAJIBHYIO CeTh. B ImocIefHEM ciIydyae K y3JIy HOAKJIIOYaeTCs cep-
Bep JIOKAJIbHOM CEeTH.

Opranunsanus, IpefoCTaBIAIINAA YCJIYTrd OOMeHa JaHHBEIMHU C CETEBOI cpe-
Joil, Ha3bIBaeTCsA IPOBAMAEpPOM CeTeBBIX YCJHYr. AHTJIMICKOE CJIOBO
«provider» o603HayYaeT «IOCTABIIUK», «CHaAOKeHel». Ilosb30BaTe b 3aKJIIO-
YyaeT JOTrOBOP C IIPOBaiIepoM Ha IMOAKJIOUEHHE K €ro y3Jy U B JaJIbHeHIleM
OILIaYMBAaET eMy IIpeZIoCTaBJIAEeMEIe YCIYTH (IOAO6GHO TOMY, KaK MbI OIlJIaYMBa-
eM ycuayru rejiedhoHHOM ceTH).

¥V3es comep’XUT OOAMH HJIM HECKOJBKO MONIHBEIX KOMIIBIOTEPOB, KOTODHIE
HaXOAATCA B COCTOSHHUHU IIOCTOAHHOIO IIOAKJIOUEeHUA K ceTH. NH(bopmManuoH-
HbIe yCcJIyru obecrneuynBaroTcsa paboToil mporpaMM—cepBepOB, YCTAHOBJIEHHBIX
Ha y3JIOBBIX KOMIIBIOTEPAX.

Kaxkap1it y3710B0i KOMIIBIOTED MMEET CBOM IOCTOAHHEIM aapec B MHTED-

HeTe; OH HasbIBaeTcsa IP-agpecom.

IP-agpec cOCTOMT U3 YeThIPEX NeCATUYHRIX YHUCeJI, KaXKAoe B AuanasoHe ot 0
o 255, KoTophIe 3aINCHIBAIOTCS Yepe3 TouKy. Hanpumep:

193.126.7.29
128.29.15.124

Taxwue xe IP-agpeca mosy4aoT M KOMIBIOTEPHI IoJb30oBaTeeit CeTu, HO
OHM JEMCTBYIOT JIMIIb BO BpeMsA IOAKJIOUEHHUA MOJIb30BaTeJA K CeTH, T. €. U3-
MEHAIOTCA B KaKJAOM HOBOM CeaHCe CBSI3M, B TO BpeMs KaK aJpeca y3JIOBBIX
KOMIIBIOTEPOB OCTAIOTCS HEM3MEHHBIMH.

Hapsany ¢ mudposeimu IP-aagpecamu B MHTEpHETE AeHCTBYEeT CUCTEMA CHUM-
BOJIBHBIX aApecoB, 6ojiee ynoOHasA ¥ IOHATHAA JUIA IOJIb30oBaTeeil. OHa Ha3kbl-
BaeTcs foMeHHOM cucreMoii umeH (DNS — Domain Name System).

Hanpuwmep, IP-agpecy 195.34.32.11 cepsepa xomnaruu « MTY-NHTeN» co-
OTBETCTBYeT AOMEHHOe UMA dialup.mtu. ru. JlaHHOEe MMs COCTOUT U3 TPEX AO-
MEHOB, Pa3/ieICHHBIX TOUKAMH. ’

CucremMa JOMEHHEBIX MMEH IIOCTPOEHA 10 nepapxudyeckomy npuHnumny. Ilep-
BBEIH cIIpaBa JOMEH (ero elfe HaskIBAIOT cydhPHUKCOM) — JOMEH BepXHEro ypoB-
Hs, CJEAYIONH 3a HUM — JOMEH BTOPOI'o ypoBHA u T. A. [Tocaeauuii (mepBoIit
cjieBa) — UMsA KoMIbloTepa. JloMeHBI BepXHero ypoBHs 661BaloT reorpaduyec-
KUMU (IByXOyKBEHHLIMH ) HJIM aAMUHUCTPATUBHBIMH (Tpex6ykBeHHBIME). Ha-
OpuMep, pocCUiicKoii 30He MHTepHeTa NPUHAAJIEKUT reorpadudecKmnii JOMeH
ru. Eme nmpumepsi: uk — goMeH AHriunu; ca — AoMeH Kaumaawl; de — gqomMeH
TI'epmanum; jp — nomeH AmoHmm. AIZMHHHCTPATHBHBEIE AOMEHBEI BEPXHErO
YPOBHA duallle BCEro OTHOCSATCSA K aMepHKaHCKoil soHe MIHTepHeTa: gov —
npasuTeabcTBeHHaA ceTh CIITA; mil — BoeHHadA ceThb; edu — obpa3oBaTesb-
Has CceTh; COm — KOMMEpUYeCKAas CeTh.
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Cpenu y3noB HTepHeTa ecTh cBoA Mepapxusi. Hampumep, HEKOTOPLIH y3esa
B Camape mMeeT coeJuHEeHHE C y3JI0M B MOCKBe, KOTODPHIii, B CBOIO OUYEPED,
CBfA3aH C PSJOM Y3JIOB €BPOIIeHCKO onmopHoii ceTu. IlociegsHne nmMeroT CBA3b C
yanamu CIITA, fAnonuu u ap. U Bce-raku cTpykrypa UHTepHeTa — 3TO He Je-
peBo, a UMeHHO ceTh. Kak mpaBuIo, KaXXAbIi y3eJ UMeeT CBA3b He C OHUM, a C
MHOYK€CTBOM APYTHUX y3J0B. II03TOMY MapIIpyThl, 10 KOTOPHIM IIOCTYIIaeT UH-
¢dopmanusa Ha HEKOTOPBIH y3eJI, MOTYT OBITH CAMBIMH Pa3HBIMH. JTHUM obecIe-
YHBAETCs YCTOMYUBOCTh paboThl CeTH: IpH BHIXOJE U3 CTPOA OAHOI'O y3Jja UH-
dopmManuoHHEIe HOTOKH K APYTHM y3JIaM He npepbiBaioTcsa. OHH JIHIIL MOTYT
U3MEHUTh CBOM MapIIPYThI.

Kamaxasl cBasu

Cy1iiecTBYIOT caMble pa3Hbleé TEXHHUYECKHEe CIIOCOOBI CBA3H B rJiobajbHOMI
CeTH: ’

Tesie(pOHHBIE JINHUH}

3JieKTpuuecKas KabeJbHasA CBA3b;

OIITOBOJIOKOHHAasA KabeJbHasA CBA3b;

pazuocBA3b (Uepe3 paguopesiefHbIe JUHUN, CIIyTHUKY CBSA3H).

PasnnuHble KaHAJIBLI CBA3HM Pa3INYAIOTCA TPEMS OCHOBHBIMM CBOHCTBaMM:
nponycKrHoil CNOCOOGHOCMbIO, NOMEX0YCMOULUBOCMbIO, CTNOUMOCMBIO.

ITo mapamMeTpy CTOMMOCTH CaMBLIMH JOPOTHMH ABJAIOTCA OITOBOJIOKOHHEIE
JIMHUM, CAMBIMH JellieBEIMH — TejiepoHHbIe. OJHAKO C YMEeHbIIEHUEM I€HBI
CHMJKAEeTCs M KauyecTBO paGoThl JIMHHMHK: YMEHBIIAeTCSA IMPONYyCKHasA CI0OC06-
HOCTb, CHJIbHEe BJIMAIOT noMexu. IIpakTHuecku He IOABEpPKEeHBI IIOMeXaM
OIITOBOJIOKOHHBIE JIMHUH .

IIponmyckHas crnoco6HOCTHP — 3TO MaKCHMAaJIbHas CKOPOCTH Ilepefadyu
nHbopManuu no kaHany. O6GBIYHO OHa BBEIpa)kaeTcs B KMJI0OOHTaxX B ce-

KyHAay (K6ur/c) unu B Meraburax B cekyHay (Mout/c).

ITIponyckHasi cmocoGHOCTh TeseOHHBIX JHUHHNA — HOECATKHM M COTHH
Kob6ur/c; nponyckHas cIIoCOGHOCTH ONITOBOJIOKOHHBIX JIMHUI U JIMHUH paguoc-
BAA3HM N3MepPseTCA JecCATKaMU U cCOTHAMHA M6ur/c.

Ha npoTsi)keHHH MHOTHX JeT O0JBITHHCTBO MoJib3oBaTeeit CeTu mMOAKJIIO-
YaJuCh K y3JIy uepe3 KOMMYTHPyeMble (T. e. IepeKJiodyaeMble) TejaedoHHbIe
guHnn. Takoe NOAKJIIOUEHHE IIPOU3BOAUTCA C IIOMOIIBIO CIEHHUAJILHOTO
yCTpOiiCcTBa, KOTOpOe HasblBaeTcA MoaeMoM. CJI0BO «MOJeM» — 3TO COKpa-
IIeHHOe O0'beJUHEHUE ABYX CJIOB: «MOAYJIATOP» — «Oemonynsrop». Mojaem
yCTaHaBJIMBAETCS KaK Ha KOMIBIOTEpe I0Jb30BaTelNA, TAK U Ha Y3JIOBOM KOM-
nbioTepe. MogeM BHIIIOJIHAET IIpeobpa3oBaHue JUCKPETHOrO CUrHaja (BelgaBa-
€MOro KOMIIbIOTEPOM) B HENIPEPBIBHELIN (aHAJIOrOBBINH) CUTHAJ (MCIOJIb3yeMBbIii
B TeJie(pOHHOM CBsA3M) M 0OpaTHOoe npeobpaszoBaHne. OCHOBHOM XapaKTepPUCTH-
KO MoJieMa ABJISIETCA IIpeJieJibHasi CKOPOCTh IIepeJadyn JaHHbBIX. B pa3HbIx MO-
Jensax oHa Kojebisercs B guanasone ot 1200 6ur/c go 56 000 6ur/c.
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KabGenpHasi cBA3h OOGBIYHO MCHIOJB3yeTCA Ha HEGOJBIIUX DaCCTOSTHUAX
(MeXx 1y pa3HBIMH IIpoBaiiiepaMu B ogHOM ropoje). Ha 60b1Inx pacCTOAHUAX
BBITOAHEE MCIOJIb30BATh PagMOCBA3b. Bce GoJibIllee YHCJIO IIOJIb30BaTeJEH B
Hanle BpeMs MepPexXOohAT OT KOMMYTHPYEMBIX HU3KOCKOPOCTHBIX IOAKJIIOYE-
HUH K BRICOKOCKOPOCTHLEIM HEKOMMYTHUPYEMbBIM JUHUAM CBA3H.

MporpammHoe o6ecneyeHne UHTepHeTa

Pa6ora CeTH moaaep:xuBaeTcA ONpe e ICHHLIM IPOrPaAMMHEEBIM OGeCIIeYeHH -
eM (I1O). 3to I1O hyHKIIMOHUPYET Ha cepBepax M Ha NEePCOHAJIBLHBIX KOMIIBIO-
Tepax noJyib3oBaTeJeii. Kak BaM qoJ12kHO GBITH U3BECTHO U3 6a30BOT0 Kypca UH-
dopMaTUKH, OCHOBOI BCEero mMporpaMMHOr0 o6ecleueHuss KOMIBIOTEPA SABJISA-
eTcs ollepallMOHHAas CHCTeMa, KoTopas opraHusyer paboTy Bcex ApPYyrux
nporpamMm. IIporpamMmmHoe obecrieueHre y3JIOBEIX KOMIILIOTEPOB OUY€Hb Pa3HO-
06pas3Ho. YCJIOBHO ero MOXKHO pa3/ieIUTh Ha 6a3zoBoe (CHCTEMHOE) U IIPUKJIak-
Hoe. BasoBoe IIO o6GecnmeumBaeT HOAAEP’KKY pPabOTHI CEeTH IO IIPOTOKOJY
TCP/IP — crargapTHOMY HaGopy mpoToKoJoB IHTepHeTa, T. €. OHO pelaeT
npo6iieMbl pacChHIJIKM U npuema uadopmanuu. Ilpukiaaguoe ITO sanumaercsa
o6cIysKUBaHNEM pPasHOOOpa3HBIX HHGPOPMAIHOHHEIX ycayr CeTH, KOTOphIe
NIPUHATO Ha3HIBaTh ciayxb6amu HaTepHeTra. Ciy:k6a 00begUHAET CepBephI U
KJHEHTCKHe IIPOrpaMMbl, OOMeHHBaIOIHEeCa NAHHBIMM II0 HEKOTODBIM IIPH-
KJaAHBIM IPOTOKOJaM. 1 KasKOoH cayKObl CyIIEeCTBYET CBOSA cepBep-IIpo-
rpaMma: AJId 3JIEKTPOHHOM IIOUTHI, AJA TeJeKoHdepeHnit, auas WWW u op.
¥Y'3710BOi1 KOMIIBIOTEP BBIMIOJHAET QYHKIMIO CEpBEepa ONpeAeIeHHON CIIyKObI
WNuTtepHera, ecsin Ha HeM paGoTaeT cepBep-mporpamMma 3Toi ciayKo6sl. OguH 1
TOT K€ KOMIIBIOTED B pa3Hoe BpeMA MOJKET BHIIIOJIIHATh GYHKIIUYU cepBepa pas-
JIMYHBIX YCJIYT; BCe 3aBHCHUT OT TOr0, KaKas cepBep-IporpaMMa Ha HEM B JaH-
HBIII MOMeHT BhInosiHAeTcA. Ha ITK mosp3oBaTesieii ceTu o6ciIy>KBaHNEM pas-
JUYHBIX WHOOPMAIMOHHBIX YCJYr 3aHUMAIOTCA IPOTPaAaMMBI — KJIHEHTHI.
ITpuMepamMu monyasApHBIX KJIHEHT-IporpaMm ABasiorca: Outlook Express —
KJIMEHT 3JIEKTPOHHOI mouThl, Internet Explorer — kiaueHT cay:xk661 WWW
(6paysep). Bo BpeMs: paGoTEI IOJIB30BATEJIA C O PEAEJIEeHHOH ciryk60it IHTED-
HeTa MEXAY ero KJMEeHT-IIPOrpaMMOii B COOTBETCTBYIOIIEH cepBep-IIporpam-
MOIi Ha y3JIe YyCTaHABJUBAETCHA CBA3b. KasKkaasA U3 9TUX IPOrpaMM BBHIIIOJIHSET
CBOIO YacTh paGOTHI B IPEAOCTABJICHNH JaHHON HHDOPMAaIIMOHHOI yeayru. Ta-
Ko# crroco6 pa6oTsl CeTH HA3LIBA€TCSA TEXHOJIOTHEH «KJIMEeHT—CcepBep».

Kak pa6oTtaer UHTepHeT

B NHTepHETE HCIIONB3YyEeTCA NMAaKeTHAA TEXHOJIOTHA mepexauu maoOpMa-
umuu. YTo6k! B 3TOM JIy4Iiie pa3dobpaThscd, IpeAcTaBbTe cebe CiIeqyIoniyo CUTya-
nuio. BaM Hy)XHO epecsaThs TOBApHUIy B APYTroii ropoj KaKoMi-TO MHOTOCTPa-
HUYHBIN JOKYMEHT (HanpuMep, paclieyaTKy pOMaHa, KOTOPBIHA BBl COUMHUIIN).
ITosnHOCTHIO B KOHBEPT BeCh Balll pPOMaH He IIOMENIAeTCs, a IocklaaTh 6aHze-
POJIBIO BB HE XOTHUTE — CJIMIIKOM A0Jro 6yaet uaru. Torga Bel fesiuTe BeCh 40~
KYMEHT Ha 4YacTH 1o 4 JIUCTa, BKJIaJbIBaeTe Ka’XyI0 YaCTh B IIOYTOBBIH KOH-
BepT, Ha KayKA0M KOHBEPTe MUIIeTe aApec U BCIO 3TY TaYKy KOHBEPTOB ONyCKa-
eTe B TOYTOBHIH anuk. Hanpumep, eciu Bair pomad 3aHumaer 100 crpaHun,
TO BaM IIPUAETCS OTHPABUTH 25 KOHBepPTOB. B nake MokeTe OyCTUTH KOH-
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BePTHI B pa3HbIE IOYTOBbIE ANIMKH HA PAa3HBIX y3JIaX CBA3H (IJIs HHTEpeca, YTO-
6Bl y3HATh, KaKue JoiayT 6picTpee). Ho MOCKOJNBKY HAa HUX YKa3aH OJUH U TOT
JKe aipec, TO BCe KOHBEPTHI AOJIKHBI JOWTH A0 Balllero ToBapuina. A ele, 4To-
651 TOBapHIy 6610 YE0OHO cOOpaTh pOMaH IIeJINKOM, HA KOHBEPTAaX YKeJlaTelb-
HO YKas3aTh NOPAJKOBBLIe HOMepa.

Anajornuso paboraer naxkeTHas nepegada nHpopmauuu B UuTepHeTte. 3a
ee pabory orBeuaer nporoxoa TCP/IP, o KOTOpOM y:Ke I'OBOPHUJICCH PaHbIIE.
ITopa pasob6paTbcs, UTO sKe 0603HAUAIOT 3TH 3arafouyHble OyKBHI.

daxkTUUeCcKH peyb HAEeT O ABYX mpoTokojax. IlepBeiii — TCP-mpoTokoa
pacmugpoBeiBaeTcA TaK: Transmission Control Protocol — nmporokoJ yrpas-
JeHUud nepefnaueii. IMeHHO COTJIaCHO 3TOMY IIPOTOKOJIY BCSAKOE cOOOIIeHue,
KOTOpOE HY>XHO nepegats 1o Ceru, pa3buBaeTcA Ha YaCTH. OTH YaCTH Ha3bIBa-
orca TCP-naxkemamu. [1yisa focTaBKU IaKeTHI IepefaloTcsa nporoxkoay IP, xo-
TOPHIH K KaXXJOMY IIaKeTy JonuckiBaeT IP-aipec ero ocTaBKH M elle HEKOTO-
pyio cayxebnyio uHpopmanuio. Takum oopaszom, TCP-naker — 3TO aHaJOT
KOHBEPTA C «KYCOUKOM» POMaHa M aZipecoM mnojaydareas. Kaskabli Takoil na-
KeT OyZeT cCaMOCTOATENBHO IIepeMeIaThCsA II0 CeTH He3aBUCHUMO OT APYTUX, HO
BCce OHU BMecTe cobepyTcA y agpecarta. [laee, corimacHo nporokoay TCP, npo-
HCXOOUT 00paTHEHIN IIPOIIECC: U3 OTACJIBHBIX IaKETOB COOMPAETCA UCXOLHOE CO-
obmenue. 3xech, OYEeBUAHO, HEOOXOAUMEI Te caMble IOPAAKOBBIe HOMepa Ha
KOHBEPTaxX; aHAJIOTUYHLIe HOMepa cogep»karcAa #u B TCP-nmakerax. Ecau ka-
KOM-TO U3 IAKEeTOB He AOIIEJ WX ObLI HCIOPYEH IPH TPAHCIOPTUPOBKE, €r0
nepenavda 6yzeT sanpolIeHa IOBTOPHO.

Corsnacao nmporokoay TCP, nmepenaBaeMoe coobiieHrue pasbuBaeTcs Ha
IaKeThl Ha OTIPABJIAIOIIEM cepBepe M BOCCTAHABJIHBAETCA B UCXOJHOM

BHJl€ HA IDUHHUMAIOIIIEeM CepBepe.

Hasnauenue IP-nporokoaa (Internet Protocol) — mocraBka Ka)XIOro or-
AeJIBHOTO MaKeTa o MecTa HasHaueHusA. [lakeTrl mepefaloTcs, Kak acTadeTHbIe
MaJIOYKH, OT OZHOIO y3Jia K Apyromy. IlpryemM MapIIpyThI Il pa3HBIX IAKETOB
M3 OJJHOT'O M TOT'0 3Ke COOOIIIeHI MOTYT OKa3aThCA pasHbIMHU. ONMcaHHBIN Mexa-
HU3M IIepejauy IaKeTOB OTOOpaskeH Ha puc. 4.16. Borpoc o MapuipyTe pemiaeT-
CA OTHEJIbHO JJIS KaXKAOro naxkera. Bce 3aBHCHUT OT TOro, KyZia ero BhIroHee I1e-
penaTb B MOMEHT 00paboTku. Ecau Ha KakoM-To yuacTKe CeTH mpousoIes «06-
PBIB», TO IlepeAaya IaKeTOB IOHAeT B 00X0 3TOro yuyacTKa.

Taxum o6pasoM, B 11000 MOMEHT BpeMeHH II0o Jrob0oMmy KaHany CeTu mepe-
MeIIaeTcs «BIIePEMEIIKY » MHOMKECTBO IIaKeTOB U3 CAMbIX Pa3HBIX COOOIIeHUI.
Hcnonb3oBaHue BCAKOTO KaHaJa CBA3HU CTOMT JEeHer: MeXXAYyropogHue, a TeM
6oJsiee MexayHapogHble TejiedhOHHBIE Pas3roBOphI, JOCTATOYHO Aoporu. Ecim
6b1, paborasa B CeTH, BEI B TEUEHME BCETO CeaHCa CBA3H MOHOIOJbHO 3aHUMAJHU
MeXAYHAapPOAHBIM KaHAaJ, TO pacXoAbl Bac OblI ObICTPO pasopuiau. OqHAKO, CO-
I'JIaCHO OIIMCAHHOM TEXHOJIOTHH, KaHaJI Bl JEJIUTE C COTHAMU (a4 MOXKeT — THI-
cs4YaMu) APYTHUX IIOJb30BaTeJIeii, ¥ IO3TOMY Ha Bally JOJIIO IPUXOAUTCA JIUIIb
HeboJIbIIIasA YacTh PacX0A0B.
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IK CepBep oK
OTIpPaBUTENA Honyuarens
| — ]
(] —h .
C
COMEE | e
IogroroBka u BoccraHoBieHune
cobmenusa

nepenada makeToB

Puc. 4.16. ITakeTHas TeXHOJIOrUS IIepefayy HHMOPMAIMH B IJI00aJIBHOM CeTH

Cucrema oOCHOBHbIX NOHATUN

Oprasu3zanus ri106ajJbHBIX ceTel

I'no6ansHan ceTp — cHucTeMa 06'beANHEHHBIX KOMIBIOTEPOB,
PaCHOJIOKEeHHBIX Ha GOJBIINX PACCTOAHUAX APYT OT APYTa.

Cospanne NHTepHeTa — BayKHEMIIMIA H1ar K ”HPOPMALIMOHHOMY O6ILIeCcTBY

World Wide Web — Bcemupnas maytusHa —
BajkHelmas cayx6a MHTepHeTa

AnnapatHble cpeacTBa UHTepHeTa IIporpaMmmHoe o6ecrreuenue VInTepHeTa
KomnvlomepHoie Kanaanvt cesasu: CucmemHute: IIpukaadrute:
y3anL TesedOHHEIE, nporokon TCP, IpPOrpaMMBbI 3JIEKT-

OIITOBOJIOKOHHEIE, | TpoToxos IP POHHOM IOYTEL,
pajuo, CIyTHUKO- Tenexombepenélvnn,
BBIE U AD. noucka B WW

M Ap.

Circrema aagpecauuu B HETEepHETE:
IP-agpeca u joMeHHbIE UMEHa

Bon POCbI N 3agaHnn

1. O6ocHyiiTe, mOYEeMy CO3ZaHMe M Pa3BUTHE KOMIBIOTEDHON TEXHUKH MOXKHO OTHE-
CTH K BaXHeHIMUM pakTopaM HayYHO-TeXHUUECKOIi peBostonuu XX cToseTus.

2. Kakue TeXHHYeCKHe U COLHaJIbHbIE MPOOJEeMbI PEeIIajoTcsa CPpeACTBaMHU II06anhb-
HBIX KOMIBIOTEPHBIX ceTei?

3. Yro Takoe riaobanbHas ceTb? Yro Takoe UHTEepHET?

4. Kak c pa3BUTHEM KOMIILIOTEPHOM TeXHUKH H3MEHAJIOCH IPEACTABJIeHNE O KOMIIBIO-
TEePHOH rpaMOTHOCTH?
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5. Ilonpo6yiiTe mpeAcKa3aTh MOCJEACTBUSA AJA UYeJOBEUECTBA HaJbHEHIIero pasBu-
THUA KOMIIBIOTEPHOM TeXHUKH U IIO0AJILHBIX CETEI.

6. YeM oTsinyaercs y3iaoBoii komnbioTep oT ITK nonb3oBaTens cetn? O6o3HaubTe pas-
HUIY 1O CJIEAYIOLIMM IIO3MIIMAM: HasHadeHHe, pe>XHM paboThbl, IporpaMMHOeE
obecrieueHme.

7. UT0 0603HAaYaET CJIOBO «CEPBEP» B CETEBBIX TEXHOJIOTHUAX ?

8. Yo rakoe IP-axpec u noMeHHbIH agpec?

9. ComocTaBbTe pa3JIMYHEIE TUIIH KAHAJIOB CBS3H I10 IBYM HX CBOMCTBaM: IleHa U Ka-
YeCTBO.

10. Ins yero ucrnogbayercs mouem?

11. Kak nposiBisieTCs1 TEXHOJIOTHS «KJIHMEHT—CepBep» B opranusanuu paborsl CeTn?

12. O0bACHUTE, ITOUYEeMy NAKETHHIH NPHHIUI Nepexadyud MHPopMamuu crocobecTByeT
IIOBBHIIIEHUIO HaZieskHOCTH paboTel CeTn?

13. B uem pasHuIia HazHauyeHUs NpoToKoaoB TCP u IP?

14. O0bAcCHUTE, IOYEMY MEXKAYHAPOAHASA CBA3L IT0 ceTn VUHTEpHET AeweBJe TejledoH-
HO¥ uiu TesnerpadHOii CBA3H.



naBa 5

TexHONorum NCNosnbL30BaHUA U
pa3paboTkn MHOPMAaLIMOHHbLIX CUCTEM

NMoHsTue nHpopMaLLMOHHON
§24 | cucremsbl (UC),
knaccudgpukaums UC

Ha3HauyeHue NHPOPMALMOHHbIX CUCTEM

CogmepxaHue JAHHOM IVIaBBI IIOCBAILIEHO ONHON K3 Ba'XKHEWINNX NPUKJIAA-
HBIX obJiacTeili mMHGopMaTHKH — HHGOPMAIIMOHHBIM cHcTeMaM. B mupoxom
CMEICJIe MH(POPMALMOHHON CHCTEMOM MOJKHO Ha-
3BaTh JIIOOYI0 OPraHU3allMOHHYIO CTPYKTYpPY, 3a-
Jada KOTOpO# cocTOUT B pabore ¢ mHbopmanueit,
HanpuMep 6M0JIHNOTEKY, CIIPABOUHYIO CIYXKOY 2Ke-
JIe3HBIX Aopor, yupexxaeHne CMU (pemakmuio ra-
3€THl, TeJIEeLeHTD, PaJHOCTyA1uI0). B aTOM cMEbIcJIe
NHGOPMAIIMOHHLIMU CHCTEMaMH HABJISAIOTCA BCe
noapasiesieHusl YIpPaBJIEHUYECKOH CTPYKTYPBI
npefupuATHa: OyXrajaTepusi, oTAesl KagpoB, OT-
IeJl Hay4YHO-TeXHMUYEeCKOHd HHbopMamuu U Ip.
IIprMepsl MOXKHO IIPOAOJIKUTh. Bece 3TH cayKOBI
CYILIECTBOBAJIM U IO MOSABJCHUA KOMIILIOTEPOB, CYIIIECTBYIOT U ceiiuac. Pazuu-
11a B TOM, UTO PaHbIIIe OHU MCIIOJIb30BaJH «OyMasKHBIE» TEeXHOJOTUH PaboTHI ¢
uH(poOpMaIueii, IpoCcThIe CPEACTBA MeXaHu3anuu o6paboTKH JaHHKIX, a cefidac
BCe IIINpe IPUMEHSAIOT KOMIBIOTEDEI.

B ocHoBe n11060#1 HHGOPMAIIMOHHON CUCTEMEI JIEXKUT CTPYKTYPUPOBAHHLIN
Habop JaHHBIX — CTPYKTypa JaHHBIX (puc. 5.1). [lna obecrieuenunsa pyHKIMO-
HupoBaHusa C noyKHEI CYyIIIeCTBOBATh CPEACTBA OANEPH KK, KOTOPbIE AeJIAT-
Cs Ha CUCTEMHEIe U II0JIb30oBaTeJbcKue. HasHaueHue cucmemHovix cpedcme —
obecneueHne COXPaHHOCTH JaHHBIX, UX O6HOBJeHUs U 3amuTsl. HasHaueHune
noav3osameavckux cpedcmae (IpuIoKeHnit) — obecrneyeHue yno6ecrsa pabo-
Thl KOHEUHBIX I10JIb30BaTeJIei, T. €. TeX JioJeli, B HHTepecax KOTOPHIX CO34aHa
uHpoOpManNOHHAA CUCTEMA.

B nanbHelmeMm peus 6ygeT HATH O KOMIIBIOTEePHBIX HHGOOPMAIIMOHHBIX CHUC-
TeMax.
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HHPOPMAITMUOHHASI CUCTEMA

Tlosb30BaTeNbCKHE CPEACTBA (IPHJIOXKEHU)

CucreMHEIe cpeacraa

CTPYKTVPA
JAHHBIX

Puc. 5.1. CoctaB nHGOPMAIIHOHHON CHCTEMBI

Hadopmanunonnasa cucrema (MC) — sTo cucrema, ImocTpoeHHas Ha 6ase
KOMIIBIOTEPHOM TeXHUKH, IpeAHA3HAYEeHHA AJIA XpPaHeHU s, IIOUCKa, 00-

paboTKM ¥ nepefayy 3HAYUTEIBHBIX 00beMOB HH(GPOPMAIIUH, HMEIOIas
OIIpeJIeJIEHHYI0 IPaKTHUYECKYIO chepy IpUMeHeHN .

Npumep ncnonb3oBaHUA UHEHPOPMALIMOHHON CUCTEMbI

Jia uianocrpanuu npaxkTudeckKoil cdepnl npumeHenusa VIC BepHeMcA K
IIpUMepy C IPHEMOM aOUTYPHEHTOB B YHUBEPCUTET, KOTOPBIH y2Ke 3aTparuBaJji-
caB § 15. Bcro paGoTy no oprasusanmuy IprueMa OCyIeCTBIISAET IogpasiesieHue
By3a, KoTopoe HasbiBaeTca «IIpumemHas komuccus». Ha puc. 5.2 B cxemaru-
4YeCKOM BH/Je II0OKa3aHO MecTO NHGOPMAaIMOHHOM CUCTEMBI B paboTe IpMeMHOM
KOMMCCHH.

IIPUEMHASA
KOMHCCUsA

YJleHH TpHEeMHOM
KOMHCCHH

1 T ABUTYPUEHTBI

HUadopmanuonHad
cucTeMa

Puc. 5.2. CocTas u cTpyKTypa cucTeMul «IIpueMHas KaMOaHUA B YHUBEPCUTETE»

Becs nponecc npuemMa B YHUBEPCUTET PaCCMATPUBAETCA KaK CHCTeMa IIOJ
HasBaHMeM «IIpreMHasi KaMIaHKUs B YyHUBEepCUTET». Ee mogcucTeMaMu siBJISA-
ioTrca «IIpuemHasa KoMuccusa» U « AGuTypuenTsl» . UHbopManmmoHHasa cucreMa
ABJIAETCA IOACUCTEMOM IIPHEeMHOM KOMMCCHH.

OcHoBHas GpyHKIUA HHOOPMAIHOHHOM CHUCTEMBI — 00ecIeYnTh XpaHeHUue
M oIlepaTUBHYIO 00paboTKy Bceiil IocTymnaiolleil nHpopManuy B Xxoae IpueM-
HOIf KaMIIaHWUHU, a TaKKe IIOATOTOBKY JOKYMEHTOB: CIIUCKOB, CIIPABOK, BeJIO-
MocCTeii, 0T4eTOB U IIp. B IpekHMe BpeMeHa BCS 9Ta pyTHHHas pabora BLIIOJI-
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HsJIach BPYYHYIO, TeeDPhb €e NMPaKTUYEeCKHU BO BCEX By3aX BBIIOJHAIOT C IO-
MOLIBI0O KOMIIBIOTEDHBIX WHGpOpMAUOHHBIX cucrteM. OTMeTHUM, UYTO
uHboOpMaMOHHAA CHCTEMA «CaMa» HUKAKHUX PEIIIeHW 0 3aYKCIeHNH B By3 HE
npuHuMaeTt. OHa JIUIIb COAEHCTBYET B 9TOM UJeHaM IIPUEMHOMH KOMHCCHH.

Knaccudmkaumsa UC no TexHU4eCckum cpeacTBam

MHorouucieHHbBIe 1 pa3HOOOpasHEIe HHPOPMAIIMOHHEIE CUCTEMEI, KOTOPhIE
CYLIECTBYIOT CErofHsI, MOXXHO KJaccHupHUIIMPOBATh II0 PA3HBIM IIPU3HAKaM.
IlepBHIlT nDpH3HAK KJIACCUPUKAIIUM — II0 MCIOJb30BAHHUIO TEXHUYECKHUX
cpexnctB. IIpocreitmaa HUC pabGoraer Ha odnom kKomnviomepe. Bea nadopma-
IIM A COCPeOTOUYEHA B IaMATH 3TOM MAIIIMHEI, H Ha Hell )ke GYHKIIMOHUPYEeT BCe
mporpaMMHoe obeclie4yeHre CHCTEMBI.

Jpyroii BappaHT — HC Ha 6a3e noxaavHoil cemu. O6pIYHO 3TO MH(pOpMAaIu-
OHHBIE CUCTEMEI, 00CIyKHUBAIOIHe YUpeXKAeHue, IpeanpuaTue, pupmy. B Ta-
KOH cHCTeMe IUPKYJHPYMOInasi MHPOpMALUA MOYKeET IlepefaBaThCs II0 CEeTH
MeXXAY Pa3HBIMH IIOJIL30BATEJSIMU; Pa3HbIEe YACTHU OOINEeJOCTYIIHBIX HAaHHBIX
MOT'YT XPAaHUTHCS Ha Pa3HBIX KOMIILIOTEPaX CETH.

N makoHen, TpeTuii BapuaHT — 3170 MU C, CylllecTBYyIOIHe Ha 6a3e 2n06anb-
HblX KOMnblomepHbLX cemeil. Bce naBecTHBIE BaM cayk0b1 THTEpHETa MOXKHO
paccMaTpHUBaTh KaK TakoBble. Han6osiee Mmaciura6Hoit u3 Hux asiaserca World
Wide Web. Onunako cymniecTByeT MHOXKECTBO INIOGANbHBIX HHGPOPMAIIHOHHBIX
cHCTeM He 00111ero, a OrpaHUYEeHHOT0 JOCTYIIA U MacIuTaba — 3TO KOPIIOpaTHB-
Hble cucTeMbl. OHH MOI'yT O0'b€IUHATH MEXJIAY CO00 JIOKaJIbHBIE CETH IIpen-
IPUATHI OJHOIO BeJOMCTBa H CIIOCOOCTBOBaTh X 00ieMy addeKTuBHOMY
YIIpaBJEeHHUIO B pAMKaX perioHa, MUHHUCTEPCTBA U 1Ip. Ecjin BaM nmpuxoauniocs
TIOKYIIaTh KeJIe3HOAOPOKHBIe NJIM aBMabuieThl Ha JaJbHUE PACCTOSHUA, TO,
3HAYUT, BHI NOJI30BAJINCH YCIyraMi TPAHCHOPTHOIH NHGOPMAIMOHHOM cCUCTe-
MBI, paboTarloineii Ha 6ase CIeINaJIH3NPOBAHHOM I100aIbLHOM ceTH.

Knaccudukauua UC no HasHaueHUIO

Teneps paccCMOTPHUM APYro# IPUHIIUAI KIacCUPUKAITNH HHHOPMaIMOHHBIX
CHCTEM — II0 Ha3HAYEHHUIO, T. €. [10 BEINIOJHAeMbIM pyHKuaAM. HauboJiee cra-
PBIM U TpaguIuOHHEIM BujgoM UC aBasaoTcsa HEGOPMAIMOHHO-CIIPABOYHbIE
miu uEpopMannoEHO-noucKoBbie cuctemsl (MIIC). OcHOBHASA I1€JIb B UCIIOJIB-
30BAHUH TAaKHX CHCTEM — OIIEPATHBHOE II0JYYEeHHEe OTBETOB Ha 3aIlIPOCHI IT0JIb-
30BaTeJIeH B AUAJIOTOBOM peskuMe. XapaKTepHbIM cBoiicTBoM aida UIIC aBiaa-
eTcsi 60JbIIOIl 00'beM XPAaHMMBIX JAaHHBIX, MX IIOCTOAHHAS OOHOBJIAEMOCTD.
OGBIYHO ITOJIB30BATEJIb KeJIAeT OLICTPO MOJYUYUTH OTBET Ha CBOI 3aIIPOC, TIO3TO-
MY Ka4eCTBO CUCTE€MEI BO MHOT'OM ONpeZeJIsIeTCA CKOPOCThIO IONCKA JaHHBIX U
BBEIZAQYH OTBETA.

IIpu pa6ore UTIC He UCIIONB3YIOTCA CIOMKHEIE METOABI 00pabOTKM JaHHBIX.
Xpauuanine nadopmanuu, ¢ Koropoit paéoraer UIIC, HassiBaeTca 6a30il dar-
Huix. IIpuMepom cripaBouHOit cuctembl aBisgercs UIIC kpynHoii 6ubGinoTexy,
MO3BOJIAIONIAA ONIpEeNeINTh HaJInune B OOInoTeKe Hy »KHOM KHUTH UJIM [IPOU3-
BECTH NOAOOPKY JIUTEpaTyphl IO 3aAaHHOM TemaTHke. IIOMCKOBBIE cepBEPHI
HNHTepHETa — 3TO HHPOPMAITUOHHO-CIIPABOUHEIE CUCTEMEI CETEBBLIX PECYPCOB.
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Jpyroit T HHGOPMAIIMOHHEIX CHCTEM — yIpaBJAIOmMe cucTeMbl. OCHOB-
HOe Ha3HAUeHHEe TAaKHX CHCTeM — BHIPpAOOTKA Ynpasasioujux peuteHull.
VYopaBasaomiue cucTeMbl 66IBAlOT MO0 MOJHOCTHIO aBTOMATHYECKHMHM, JIH00
aBTOMaTHU3MPOBAHHBIMH.

Cucrems! aBToMmaTnueckoro ynpasjeHusa (CAY) paboraior 6e3 yuacTus de-
JIOBEKa. ITO CUCTEMHI YIIPABJIIEHUA TeXHUUYECKMMHU YCTPOHCTBAaMH, IIPONU3BOA-
CTBEHHBIMH YCTAHOBKAMM, TEXHOJIOTMYeCKHUMH nnporeccamu. Hanpumep, CAY
HCIIOJB3YIOTCA JJIA yIIpaBJeHus: paboToil yCKOpHTeJIeH 3JIeMeHTaPHBIX YaCTHI]
B busnyecKux J1a6opaTopuax, paboToil XMMHUUECKOT0 peaKTopa MJIHA aBTOMa-
TUYECKOH JIMHKUEH Ha IIPOM3BOJACTBEHHOM IPEANPUATHH. B TakKuUxX cucTeMax
peayin3oBaHa KMGepHeTHYEeCKAas cXeMa yIIpaBJIeHUudA ¢ 00paTHOM CBA3BIO, IPHU-
BeieHHas Ha puc. 2.3 B § 6. Posb cucTeMbl yIIpaBjieHNA BHIIIOJIHAET KOMIIBIO-
Tep, KOTOPhIHA paboTaeT 1o mporpaMMe, COCTaBJI€HHOH IIpOrpaMMHCTaMH.

Yupasinenue B CAY IpOUCXOANUT B pejcume peaibH020 6pemeHU. ITO 3HA-
YUT, YTO YIPABJAIONINE KOMAHALI JOJKHBI BhIpabaTHIBATHCA CHUHXPOHHO C
yIpaBiisgeMbIM GpusnuecKuM mpoueccoM. IIoaToMy ¢ pocTOM CKOPOCTH PaboThl
yIIpaBIsgeMoro 06'beKTa JOJIXKHO IIOBHIIIATHECA OBICTPOIEICTBHE YIIPaBJIAIOIe-
ro KOMIBIOTEPA.

ABTOMATH3HpPOBaHHBIE CHCTeMbI ynpasjeHusa (ACY) MoKHO Ha3BaTh 4eJIo-
BEKO-MaIIMHHBIMH CCTeMaMHi. B HUX KOMIBIOTEP BHICTYNAET B POJIM IIOMOII]-
HHKa YeJioBeKa-ymnpasiasaiomniero. B ACY sagaua KoMIIbIoTepa COCTOMT B onepa-
TUBHOM IIPEAOCTABJIEHUH 4YeJIOBEKY HeoOxomummoi mHbopManuu s NPUHA-
musa peuwieHus. IIpun 3TOM KOMIBIOTED MOYKET BBIINOJHATHL JAOCTATOYHO
CJIO’KHYIO O6pabOTKY JaHHBIX HA OCHOBAHUU 3aJIO’KEHHBIX B HEro MaTeMaTH-
YeCKHX MogeJieii. ITO MOr'yT OBITH TeXHOJIOTHYECKHe NN 9KOHOMHYECKHe pac-
YeTHl.

Koneuno, B ACY Toke HMEIOTCS OTPAHUYEHU S Ha BpeMs II0JIyUYeHU s OTBeTa
OT KOMIIBIOTEpa Ha 3aIpochl moJib3oBaTeseii. Ho 3TH orpaHnyeHnss He TaKue
JKeCTKHe, KaK B aBTOMATHYECKMX CHCTeMaXx. JacTo B aBTOMaTH3MPOBaHHBIX
CHCTeMaX yIpaBJIeHHA B KauecTBe mojcucreMbl npucyrcreyiorT UIIC. Kpyn-
Hble ACY ofecmeyuBaloT ynpaBjieHHe IpeAIIPUATHAMUA, SJHEPrOoCUCTeMaMU U
JaKe IeJbIMUA OTPacJIIMHU IIPOU3BOJCTBA.

Eme ogauM BIOM MHGOPMALMOHHBIX CHCTEM
ABJAIOTCA ofyualommue cHCTeMbl Ha 6aze KOM-
nbioTepa. Ilpocreiimmnii BapuaHT TaKoil cHCTe-
MBIl — oOyuaroias nporpamma Ha ITK, ¢ koTopoit
oJb30BaTeNb paboTaeT B MHAUBUAYAJILHOM pe-
skuMe. CyliecTByeT MHOMKECTBO TaKHX IIpO-
rpaMM IIPaKTHYECKH II0 BCEM IIKOJbHBIM IIpex-
MeTaM M PpAAYy KYpCcoB NpodecCHOHAJIBHOTO
obyueHnsi. Bojiee CJIOKHBIMU SBJISIIOTCA CHCTE-
MBI, MCIIOJIB3YIOIHe BO3MOXXHOCTH KOMIIBIOTED-
HBIX ceTeli. B IokaJIbHOM CeTH MOXXHO OPraHN30-
BbIBaTh OOyUYeHUE C 3JIEeMEeHTAMH B3aMMOAEHCTBUSA YYalUIUXCs, UCIIOJb3yA CO-
PeBHOBaTeJbHYIO hopMy uian GHOpMYy AeJOBOM UTPHI.

Hamn6oJsee c10KHEIMH ¥ MacCIITaOHBEIME O0YYAIONIMMHU CHCTEMaAMH ABJISAIOT-
Cf CHCTEMBI JMCTAHIIMOHHOr0 06yuenus, paboTamnye B riI06ajJbHBIX CETAX.
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JducraHnmmoHHOe o0pasdoBanue HasbIBalOT oopadoBaHmeM XXI Beka. Yike cy-
LIIeCTBYIOT AUCTAaHIIMOHHLIE OTAEJNIEHUS IIPU MHOTMX BeAYIIUX By3aX CTPaHBbI,
dopMupyeTca MexIyHapOAHAA CHCTeMa AUCTAHIIMOHHOro obpasoBanus. Ta-
KHe CHUCTeMbl OTKPBIBAIOT AOCTYII K Ka4YeCTBEHHOMY OOpa30BaHUIO AJIA BCEX
JI0feH, He3aBUCHUMO OT MX MeCTa JKHUTeJIbCTBa, BO3pacTa, BOBMOXKHBIX (PU3H-
YeCKHUX orpaHnYeHuni. BEICOKOCKOPOCTHBIE CUCTEMBI CBA3H B COUETAHUU C TeX-
HOJIOTHEH MYJILTUMeJHA II03BOJIAIOT OPraHN30BLIBATh 00yUeHNE B Pe’KHUMe pe-
aJIbHOTO BpeMeHH (on line), mpoBoAUTH AUCTAHIIMOHHLIE JIEKIIUN, CEMUHADHI,
KoH(pepeHIIuN, IPUHUMATh 3a4€ThI M 9K3aMEeHHI.

W makoHel, yaeJ MM BHUMaHHE 9KCIIEPTHHIM CHCTEMaM — OCHOBaHHBLIM Ha
MOJieJIsIX 3HAHUM B OIIpeileJIeHHEBIX IIPpeMETHBIX 00JIACTAX . DKCIIePTHbIE CUCTe-
MBI OTHOCSATCSA K pa3zie]y UHGOPMaTUKH, KOTOPLIi HasbiBaeTcA «VICKycCcTBeH-
HBIY HHTEJIEKT» . JKCIIePTHAas CUCTEMAa 3aKJI04YaeT B cebe 3BHAHUA BLICOKOKBA-
JUPUIIMPOBAHHOIO CIIEIIHAJINCTA B OIPeAeIeHHOM IIpeJMeTHOH 06J1acTH U HC-
MOJIb3YEeTCA IJIsA KOHCYJBbTAIlMil IIOJIL30BATEJS, OJIA IIOMOINU B IPUHATHUU
CJIOKHBIX PeLIIeHU, IJIA pelleHu IJI0OX0 popMaiudyeMbIx 3agad. Ilpumepa-
MU IIpo6JieM, KOTOpPhIE PELIaIOTCS C IOMOIIBIO 9KCIIEPTHBIX CUCTEM, ABJISIOTCH:
yCTaHOBJIEHME AMAarLos3a OOJILHOTO; OIpejesieHHe IIPUYUH HEeUCIPaBHOCTH
CJIOKHOM TeXHUKH (Halmpumep, KOCMHYEeCKOro Kopabis); peKoMeHAamuH II0
JUKBUAAIIUA HEUCIIPABHOCTH; ONpee/IeHHue BePOATHBIX MOCJIeACTBUI IPUHS-
TOro yIpaBJAmIinero pemeHusa u T. A. Ilogo6uo UIIC, skcriepTHbIe CUCTEMBI
yacTo BXogAT B coctaB ACY B KauecTBe IOACHCTEM.

CnuCOK pacCMOTPEHHBIX HAMU MHOOPMAIITMOHHBIX CUCTEM AaJIeKO He IO0JI-
Helit. B § 30 6ymer pacckasano o reouHdopmanuonsix cucremax (I'C). Cy-
LIIECTBYIOT ellleé aBTOMATH3MPOBAHHBLIE CHCTEMbl HAYYHBIX HCCJIeHOBaHUMN
(ACHMH), cuctembl aBTroMaTudanuu npoektuposanusa (CAIIP) wu apyrue.
OnuceiBaTh Bce MOAPOOHO B paMKax IIKOJBbHOTO yYe6HUKA He IPeJICTaBJIseT-
Cs BO3MOYKHBIM.

Bon POCbLI N 3a4aHUA

1. Kakye MOXXHO BBIAeJINTH OCHOBHBIE IIPM3HAKHM COBPEMEHHOM MHGpOpMAaIMOHHOU
CHCTEeMBbI?

K xkakum tunam C oTHOCATCS, HAIpUMEDP, TaKHe CUCTEMBI:

e CHCTeMa IIPOrHO3a MOT'OALI AJIs PA3JIMYHLIX PETHOHOB CTPaHLI;
e CHCTEeMa ymnpaBJieHNA 6eCIINJIOTHBIM KOCMHAYECKHUM Kopabiem;
® CHCTEeMAa JUCIIEeTYEPCKOM CayKO6bl KPYITHOrO a3pOIopTa;

® CHCTeMAa JUATHOCTHKH B KaPAHUOJOTMYECKOM KINHUKe?

IIpnaymaiiTe BO3MOKHEIE 06JIACTH HMCIOJB30BAHNSA MHGPOPMAIIMOHHLIX CHCTEM B
neATeJbHOCTH MIKoabl. K KakuM TunamM MIC oTHOCHTCA Kakaas U3 IPAUAYMaHHBIX
BaMu cuctem?

2

w
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Cuctema OCHOBHbIX NMOHATUW
NadopmManuoHHBIE CHCTEMbI

Haszsauenune HC Cocras HC
Xpanenue, mHOMCK, o06paboTka, mnepeznada|Crpyktrypa |Cpencrsa |CpexctBa mnpH-
6onpmux 06'beMOB MHGOPMAIIKH JJIS ONpelie- | AaHHBIX CHCTEMHO- | KJagHOro obec-
JIEHHO# 06J1aCTH MPMMEHEeHN ro ofecme- | negeHns

YeHUsd
O6aacmu npunoxcerHusn Texnuueckan 6asa

CopaBouHo- | YupaBieH- |O6GyuenHue Ha ogunoM komnbioTepe |Ha 6ase xom-
uHpOpPMALU- | YecKas, H Ap. IBIOTEPHOMI
OHHaA NpHUHATHE cetH (JIOKaJb-

pelieHui HOM HJIH TIJIO-

GasibHOI)
PazsoBHAHOCTH HH(OPMAIMOHHBIX CHCTEM
AIIC — CAY — ACY — I'uc — aC — CucremMnt

uHpOpPMAaIK- | CHCTEMBI aBTO- | ABTOMATH3HU- | TreOHMHPOpP- |3KCIepTHBIEe obyueHnst
OHHO- MaTHYEeCKOTrO | pOBaHHBIE MaIHuoH- CHCTEMBI H Ap.
IIOMCKOBBIE | yIPaBJIEHHUS CHCTEMBI HBIE
CHCTEMBI YIpaBIeHUA CHCTEMEI

KoMnblOTepHbIA TEKCTOBbLIU
AOKYMEHT KaK CTPYKTypa
AaHHbIX

§ 25

C maBHHX BpeMeH M A0 HAUINX JHeil Ba)XHEHIIIUM HCTOYHUKOM 3HAHUH IJIA
JIoel 6bIIN M OCTAIOTCSA KHUTH. TeKCT KHUTM MMEET OIIpeieJIEHHYIO CTPYKTY-
py. OH menuTCca Ha YaCTH, I'JIaBhI, Haparpadsl, pasgennl. Hanugyne CTPYKTYpPBI
IIOMOTaeT YUTATEJI0 CODHEHTHPOBATLCS B COAEPKaHUU U3NaHNA, 6bICTPO Hall-
TH B HEM HY KHbIe cBefleHusA. B Hauajie MJIM B KOHIIe KHUTH IIOMEITaeTCs COAep-
JKaHHUe (OIJIaBJIeHHE), I'Jle YKa3bIBAIOTCH 3ar0JIOBKH Pa3fleJIOB U CCblAKU Ha Ha-
YaJIbHbIE€ CTPAHHUIILI 3THX pa3fesioB.

Emie oqHUM CpeACTBOM IIOMCKAa MH(pOpMAIlMU B KHUTaX SIBJISIOTCSA NpPenR-
MeTHbIe yKa3aTeau. IIpexMeTHbIe yKasaTeJ M Yallle BCEro MCIOJIb3YIOTCS B
yuyebHOI 1uTepaType. B HUX IIOMeNnaloTCA OCHOBHBIE TEPMUHBI TEKCTa B aJI-
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¢daBUTHOM NOpPAAKE U JAIOTCS CCbLAKU Ha CTPAHUIIBI KHUTH, I'le 9TU NOHATUA
PacCKpHIBAIOTCS HUJIHU UCIOJb3YIOTCA. [JIs TOr0 4YTOOBI YHUTATEJ b HalleJ HYyX-
HOe MeCTO B TeKCTe KHUT'H, OH JOJI’KEH IYTeM IIepeJINCThIBAHUS CTPaHuI] 106-
paThCs J0 TOM CTPAHUIIBI, Ha KOTOPYIO YKa3bIBaeT CChIIKA.

EcTb emie ofuH THII CCHUIOK, IPUMEHSAEMEIX B OyMaKHBIX U3HAHUSAX: CCbLI-
KU Ha 6HeWHUe UCMOYHUKU UH@OpMAyUU: KHUTH, CTaThU B IEPUOAUYECKUX
H30aHUAX, CTaThU 3aKOHOAATEJbCTBA, I'OCYyAapCTBEHHbLIE JOKYMEHTHI U IP.
OHu 3azjal0TcA T00 B CHOCKaX Ha TOM JKe CTpaHulle, K QparMeHTy TeKCTa KOTO-
poii faeTcs CChLIKA, TH60 MyTeM YKa3aHUA HOMepa 3alllCH B CIIUCKe JIUTEepaTy-
PBI, IPUBOAUMOM B KOHIIE KHUTH. 110 TaKO# CChIJIKE BBI HIIIETE COOTBETCTBYIO-
Imee U3JJaHHUE B CBOEH JoMalIHel 6ubnoTeKke MK B my6anyHOM 6ubinoreke,
BO3MOXKHO, KHH)KHOM MarasuHe.

MeToauKa CCHIIIOK MCIIOJIb3yeTCA X B 3JIEKTPOHHBIX (I POBHIX) TEKCTaX U
JoxkyMeHTax. OgZHAKO OHA Ka4yeCTBEHHO OTJIMYAETCA OT TOM, UTO OIHMCcaHa
BBIIIIE: TAKHUE CCHLIIKH II03BOJISIOT YUTATEJII0 MI'HOBEHHO IIEPeXOAUTH K HYXKHO-
My pasfejy UM JioboMy GparMeHTy TeKCTa M JaskKe K BHEIIIHUM MCTOYHHKAM
uHbpoOpMan UM, eCJIM OHU XpaHATCA B UG PpoBoii GopMe Ha JaHHOM KOMIIbIOTEpe
HMJIM Ha JPYTUX KOMIbIOTEePaX, AOCTYIIHLIX IIO0 ceTeBO# cBA3U. Takue CCBIIKK
Ha3bIBAIOT THNIEPCCHIIKAMU. TeKCT (JOKYMEeHT), UMeIOUHii CTPYKTYPY, peaau-
30BaHHYIO C IIOMOIIBIO 'MIIEPCCHIIIOK , 6yieM Ha3bIBATh TMNIEPTEKCTOM.

Biarogaps ucrnonb30BaHUI0O MEeXaHU3Ma CCHLIOK, JOKYMEHT, CO3LAaHHBIH,
HaIIpuMep, B TEKCTOBOM IIPOIIECCOPE M OTKPHITHIHA B Cpefie TEKCTOBOI'O IIPoIiec-
copa, MOXXHO C/IeJIaTh OCHOBOH HECJIOMKHOM MH(POPMaIlMOHHON CUCTEMBI, IIpe-
BPaTHB €ro0 B CTPYKTYDPY JaHHBIX.

Ucnonb3oBaHue ornaBneHun m ykasarernen

Paccmorpum nmpumep co3maHUA HHGPOPMAIMOHHOM CHCTEMBI C IIOMOIIbIO
TeKCTOoBoOro npoueccopa Microsoft Word. Tpebyercsa co3zaTh THEBHUK CTYAEH-
Ta, B KOTOPOM GYAyT XpaHHUTHCS padHOOOpa3HEIE CBeIeHU A, He06X0oAUMBbIe CTY-
IEeHTy B mporecce yueObl. K TaKUM CBeIeHUAM MOI'yT OTHOCHUTBCS: pacCIUCaHue
3aHATHH U HHbOPMauA 0 u3yyaeMbIM gucuuiinHaM. ITo Kaskaoi AucHUI-
JuHe GYAYT MpeACTaBJIeHBI: IpOrpaMMa Kypca, peKoMeHAyeMas JUTepaTypa,
coep’KaHHe 3K3aMEeHAIlUOHHBIX OuieroB. Croza 9kKe MOXKHO OyneT 3aHecTH
KOHCIIEKTHI JIEKIIUii, CBeIeHUS O TEKYIIEel ycIIeBaeMOCTH U JPYIr'yIO IOJIE3HYIO
nHPOpPMAIHIO.

YHUBepCaJbHBIM pEIlIeHHEM TAaKOi 3aJa4yy SBJSETCS IOCTpPoeHHe 6a3nl
IaHHBIX cpeAcTBaMu HekoTopoil CYB]] — cucTeMbl yIpaBjeHuA 6a3aMu JaH-
HbIX. OZHAKO ecJM He BBIABUIraTh 3aBBINICHHBIX TpeOOBaHMM K cHcTeMe, TO
MOYKHO 000MTHCH U F'HIIEPCTPYKTYPOii, IOCTPOEHHOM ¢ momoIbio Word.

Takoii JOKYMEHT JOJI)KeH HAUYHMHATHLCA C OrJiaBjeHHsA. KaKAblii IyHKT
OIJIaBJICHUSA AOJI’KEH NIPEeACTaBJIATHh CO00ii 'HIIEPCCHIIKY Ha COOTBETCTBYIO-
Ui pasgena JokyMeHTa. OMHAKO «CBOMMH PYKaMH» JeJaTh OIJIaBJIEHHE CO-
BceM He obsa3arenbHo. Word MoxxeT co3naThk ero aBromatTudecku. OnoumiemMm,
KaK 3To JeJaeTcs.
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Haunnaem ¢ hopMupoBaHUSA IIEPBOM CTPAHUIILI AHEBHUKA, KAK 3TO IIOKa3a-
HO Ha puc. 5.3.
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Puc. 5.3. IlepBas cTpaHuIa JHEBHUKA

Hayee popmaTupyeM CTpOoKy «PacnucaHue 3aHATHII» KaK 3aroJIOBOK Iiep-
BOT'O YPOBHA, JeHCTBYS IO CIEAYIOMIEMY aJITOPUTMY:
1) BBIZEJIUTEL CTPOKY;
2) BHINOJIHUTL KoMaHAy PopmaTt, CTuau u dopmMaTHpoBaHHE;
3) B OTKPHIBIIEMCS OKHE BHIGPATh CTUJIL 3aroJioBoK 1 (3aroloBoK IepBOro
YPOBHSA).

Janee Beie MM CTPOKY €O ciI0BOM «IloHemesbHUK» M Ha3HAYUM €Ml CTHUJIb
3aroJyoBoK 2 (3aroJIoBOK BTOPOrO YPOBHA).

Ha caegyromeii crpanune, rae noMeuaeTcsa pacnucaHue Ha BTOPHUK, CJIOBY
«BTOpHHK» HA3HAYUM CTHJIb 3arojioBok 2. 1 . 1.

Ilpu BBOAE pasgesia « YuTaeMble KYPCHI» , €r0 3aroJIOBKY Ha3HAYAETCSA CTUIIb
3arosoBok 1. 3arosioBkam noapaszaeoB «®usuka», «MaremaTuka», «Mcro-
PHs» 1 Ap. HA3HAYAETCA CTUJIb 3aroJIoBOK 2. 3aroJIoBKaM IoApas3fesioB « Y ueb-
Has mporpamMmar, « yueOHas JuTepaTypa», «IK3aMeHAIlMOHHbIe OMJIeThI» Ha-
3HAUYAETCS CTHJIb 3aroJoBOK 3 (3aroJIOBKH TPETHETO YPOBHA).

IToresHo npoHyMepoBaTh CTPAHHUIILEI BCEIo AOKYMEHTa KoMaHAoit BeraBka,
Howmepa crpanun.
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ITociie aToro MoxHO co3zaBaTh orJiaBJjieHue. llejlaeTcs aTo CIEAYIOLIUM 06-

pasom:

1) ycTaHOBUTHL KypCOp HAa IIO3MIMIO B TEKCTE, KyAa CJIeAYeT IOMECTUTH
oryiaByienue. (Ilepex asTuM MOKHO BBeCcTH cJioBO «OrjiaBjieHHe», a B CJie-
AYIOIIYIO CTPOKY IIOCTaBUTBh KYpCOD.)

2) BrInoTHUTHL KOMaHay BeraBka, Cesliika, OriaBiieHMA U yKa3aTeau. Boi-
6paB OAXOASAIIME PEXKHUMEI B AUAJIOTOBOM OKHe (MJIM IIDUHAB IIpejJarae-
MEbIe), IeJKHYTh Ha KHonke OK. To, 4To BBl YBHAHTE, IIOKa3aHO Ha

puc. 5.4.
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Puc. 5.4. ABToOMaTHYeCKH IOCTPOEHHOE OrJaBJIeHNe

Teneps fJ1a TOro 4To6hI GHICTPO IIEPEHTH K HYKHOMY pasfeiry, JOCTaTOYHO
IIOIBECTH YKA3aTeJb MBIIIHN K COOTBETCTBYIOIEH CTPOKE OIJIaBJI€HUS U IIPDH Ha-
xaToi KiaaBumie Ctrl eJIKHYTD JIeBoii KHonKo#i. Hanmpumep, eciin IeJIKHYTh

Ha cjoBe «IIoHeAeIbLHUK », TO HA dKPaHe IMMOABUTCA U300pakeHue ¢ puc. 5.3.
Eciu nHeBHUK OyZeT IIOMOJHATHCA HOBBIMH pa3fejiaMHi, TO UX 3ar0JIOBKaM

TaKJKe Hajo O0yZeT HadHavaTh CTUJIH (YPOBHU). 3aTeM YCTaHABJIMUBATH KypCcOD
Ha cTapoe OIJIaBJICEHHE U BBINIOJHATH KoMaHAy OriiaBjieHHA U yKazaTeau. B qu-
aJIOTOBOM OKHE Ha BOIIPOC 3aMEeHHUTh BhIZIeJIEHHOE orjiaBjieHue? orBeuaTts Jla.
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Hcnosnb3oBaHue OrJIaBJEHHUI M CCHLIOK — 3TO OpraHU3anUs CBA3E€H IO
BepTukagu. CTpyKTypa cBsideil, OpraHn30BaHHAA B IPUBEJEHHOM BEIIIIE IIPHU-
Mepe, — 9TO OJHOYPOBHEBOE AePEBO, IOCTPOEHHOE 10 IPUHIIUITY, IOKA3aHHO-

My Ha puc. 5.5.

Puc. 5.5. OgHOypOoBHEBasA CTPYKTypa JOKYMEHTA

Ecan kHuUra oueHb 6oJbIIasi, TO B Hauaje KaKJAOro paszeijia MOXKHO IIoMecC-
THTH OrJIaBJICHHE 9TOr0 pa3fielia, CoaepsKalllee yKa3aTe /X Ha ero nogpasebl.
ITonyuyum AByXypoBHeBoOe nepeBo (puc. 5.6).

OrnaBneHue OrnaByieHue OrnaByieHHe
paszena 1 paszaena 2 paszena 3
Paszgen 2.1 Paspen 2.2 Paszpnen 2.3

Puc. 5.6. [[ByxypoBHEBas CTPYKTypa JOKYMEHTa

OrnaByieHue
paszgena 4
Pasnen 4.3

Takoe HapaluBaHNE YPOBHEI MOYKET IPOAOJIKAThCA U Aajbiie. Jlerko yBu-
AeTh aHAJIOTUI0 ¢ (PalIoBOM CTPYKTYpPOH KOMIBIOTEpa: OIJIaBJI€HUS — 3TO
namnku, o6pasyronjie vepapxXxudecKylo CTPYKTYpY, & CAMH TEKCTHI pa3AeJioB —
9TO (haiiyabl.

Ucnonb3oBaHue 3aKNagok u rmnepccbinokKk

C noMo1Ibi0 rUNEePCChIJIOK MOYKHO OPraHU30BaTh TOPUBOHTAJIbHBIE CBA3H B
TEKCTOBOM JOKYMEHTEe, a TaK)Ke CBA3HU B JIIOOOM HaIpaBJIeHHHM U HAa JIIOGBIX
YPOBHAX. ITHU CBA3U (UMX HA3BIBAIOT I'MIIEPCBA3AMM) MOXKHO YCTaHABJIUBATD
MeXXAy pPa3HbIMHU (hparMeHTaMHu OJHOrO pasieiia WU MeXAy (parMeHTaMu
pasHBIX pasaesioB. CxeMaTHMYeCKH TaKas CHCTeMa CBs3eil n3o6pakeHa Ha
puc. 5.7.

ITono6HBIE CBA3H CO3JAIOTCS C IMOMOIIBIO ABYX 3JIEMEHTOB OPraHM3anuM
CTPYKTYD: 3aKJIafOK U runepccbLIok. Ha puc. 5.7 dparmMeHThI TeKCTa, Ha KO-
TOPHIX YCTAHOBJIEHB! 3aKJajKH, 0003Ha4eHbl GOJBIIMMU CEePBIMU IIPSAMOY-
rOJIbHUKaMU, a THIIEPCChIIKY — MaJIeHbKUMHU YePHLIMH.
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Puc. 5.7. Topu3oHTaJILHEIE THIIEPCBA3H B TEKCTOBOM AOKYMEHTE

PaccmoTpuM Ha mpuMepe, KaK YCTAHABJIUBAIOTCS 3aKJAJAKHU U I'HIIEPCChII-
ku. EcTb 1Ba dpparMeHnTa TeKcTa U3 OAHOro JoKkymenTta Word:

®parmeHT 1

B Teopun nHcpopmauumn ans 6uta naetcs
cnepylouiee onpeneneHue:

CoobuwjeHue, ymeHbwaroujee Heorpede-
neHHocmb 3HaHusi 8 dea pa3sa, Hecem
1 6um uHghopmayuu

B aTom onpepeneHun ectb NOHATUSA, KO-
Topble TpebyloT nosicHeHus. YTo Takoe
«HeonpeaeneHHocTb 3HaHua»? [losc-
HUM Ha npuMepax.

®dparmeHT 2

B craHpapTHylo kopoByl Tabnuuy
(Hanpumep, ASCII) nomewatloTca Bce
HeobxoaMMble CUMBONbI: aHIMIUACKUE U
pyccKk1e NPOnUCHbIe U CTPOYHbIE ByKBbI,
undpbl, 3HakKM NpenuHaHWUs, 3HaKu
apudgmMeTuyecknux onepauui, BCEBO3-
MOXHble ckobku u np. NHdopmaumnoH-
Hbii 06bEeM BOCbMUPA3PSAHOro ABOUY-
HOro kofa NpUHUMaeTcsi paBHbIM 1 6an-
Ty, T. €. 1 6aiT = 8 6uToB.

B nnepBoM pparmMeHTe IIPUCYTCTBYET Oonpeeaenue oura. IlocraBuM 3akaazn-
Ky Ha 9TO oIlpefieJIeHHe AJIsI TOr0, YTOOBI Ha HErO MOXKHO OBLJIO BBIMTH U3 JII000-
ro APYroro MecTta TeKcCTa, rje 0yJeT UCIO0Jb30BAHO MOHATHE 61Ta. YTOOGBI I10-

CTABHUTD 3aKJIaAAKy, HYXXHO:

1) BeIAEIUTE MOMeYaeMblii (hparMeHT UK IIOCTABUTH KYPCOP B €0 HAYAJIO;

2) BBINOJHUTH KOMaHAy BeraBka, 3akaanka;

3) B MOABUBIIIEMCS AUAJOIOBOM OKHE BBECTH MMA 3aKJaaku (Jroboe uMms,
HayuHaloeecs ¢ OyKBbI 1 He coieprkaliiee IpobesioB), Hanmpumep Z1;

4) neKHYTh Ha KHONKe Jlo6aBUTE.

3akJiagka rorosa. Teneps co3gaguM BO BTOPOM (hparMeHTe FMIIePCChIIKY Ha
IIOMEUYEeHHBIHN 3aKJIAAKOH TeKCT. 'MIIepCChIJIKY YCTAHOBUM Ha CJIOBE «BGUTOB».

JJIs1 3TOro HYy>KHO:
1) BBIAEJIUTH CJIOBO «OUTOB»;

2) BRIIIOJIHUTH KOMaHAy BeraBka, I'unepccsiika;

3) B mOsBUBIIIEMCA AUAJOIOBOM OKHe B crnucke CeasaTtsca c:

IYHKT MECTO B JOKYMEHTE;

BHIOpAThH
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Puc. 5.8. OxkHo [Jo6aBieHNe Ir'MIEPCCHIIKH

4) BeIOpATh UM 3aKJIaAKH Z1;

5) menxkHyTh Ha KHOIKe OK.

CinoBO «6HTOB» IOCJIe YCTAHOBKM Ha HEM T'MIIEPCCHIIKKM H3MEHSEeT CBOM
BHemHUM BujA. Hanpumep, okpaninBaeTcA B GHOJIETOBLIM IIBET U IOAUYEPKUBA-
eTcA. ITO ¥ €CTh XapaKTEePHLIN IPU3HAK I'MIIEPCCHLIKH.

YT06BI IEPETH N0 'NIIEPCCHLIKE K IIOMEYEHHOMY 3aKJAAKOM (hparMeHTy,
HYKHO Ha)KaTh KjaaBumy Ctrl ¥ IeJKHYTH JIEBOM KHOIIKOM MBIIIH.

Co3paHue BHELWHUX cCbINoK Ha dannbl, Web-cTpaHuubi u agpeca
3N1eKTPOHHOM NOYTbI

OpraHusanus CBA3eil ¢ BHEIIIHUMH, 10 OTHOLICHHUIO K JAHHOMY JOKYMEHTY,
HMCTOYHUKAMHK MHPOPMAIINM TaKKe OCYIIECTBISIEeTCA Yepe3 PACCTAHOBKY B TEK-
CTe Tunepcchlyiok. IlepeueHs 06EKTOB, C KOTOPHIMUA MOKHO CBA3ATHCA, YKa3aH
B IUAJIOTOBOM OKHE, OTKPHIBAIOIIIEMCA II0CJIe BBINIOJHEHU KoMaHasl BeraBka,
T'unepccoiaka (puc. 5.8). B ciucke CBA3aThCA C: €CTh CIEAYIOIE BADUAHTEI:

o (aitirom, Web-crpanuueii;
® HOBBIM JOKYMEHTOM;
® DJIEKTPOHHOM IIOYTOM.

JJs1 yCTaHOBKU CBA3SH C CYIIECTBYIOINUM (ailjioM HY)KHO B JHAJIOTOBOM
OKHe JIU60 BBECTH €ro IIOJHOe UM#A, JUOGO ¢ MOMOILIbI0O OKHA IIPOBOJHUKA IIO
daityioBoii cucTeMe BHIOpPATh HYKHBIH haii.

Jns ycraHoBKH cBsidu ¢ Web-cTpaHuIieit TpebyeTca yKasaTh agpec CTpaHu-
bl UK, oopaTuBIINCch K Web-0603peBaTesio, OTKPHITH B HEM HY KHYIO CTpa-
HHILY, 8 10TOM BepHyThcA B Word. Ecyix B TEKCTOBOM Ipolieccope BKJIIOYEH pe-
KMM aBTOMATHYECKOM YCTAaHOBKM TIHIIEPCCHLIOK, TO IPH BBOJAE ajapeca
Web-cTpaHUIIEI OH IIpeBpaIaeTca B runepcchlaky. Hanpumep: www.lbz.ru

B nponiecce cBA3M ¢ HOBBIM JOKYMEHTOM IIPOMCXOAUT OTKDHITHE (haiiia 9To-
ro JOKYMEHTA, II0CJIe Yero OH MOJKET OBITH 3aII0JIHEH JAaHHBIMH.

Haxonern, opranusanus runepcchlJIKKA Ha aJpec 3JIeKTPOHHOM MOYTHI IIPH-
MEHfAEeTCs B TOM CJIy4ae, eCJIH HYKHO, YTOOHI IIPU ee aKTHBU3aLMK cpaboTasa
IOYTOBAs IIpOorpaMMa B peKHMMe BBOJa TEKCTa NHChbMa II0 9TOMY ajapecy. B pe-
"KHMe aBTOMATHYECKO# YCTAHOBKH I'MII€PCCHIJIOK JOCTATOYHO BBECTH B TEKCT
3JIEKTPOHHEIM ajipec, ¥ CChIKA ycTaHoBUTCA. Hanpumep: school34@mail.ru
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Cucrtema OCHOBHbIX NOHATUMN

Tuneprexcr

Tunepcceuka —
aBTOMaTHYECKUH yKa3aTeJb Ha IO3UIIMIO BHYTPU JOKYMEHTa, Ha APyroi JOKyMeHT,
Ha ceTeBble PeCYPCHI

Hpnemu CO3JaHUA THINMEPTEKCTA

OzaasaeHnus u ykazameau 3axaadru u ccolaku BrewHue zunepccoliku

AsroMaTuueckoe mnocrpoenue | [opusoHTaIbLHEIE U | HaApYyTroi foKyMeHT (daiin);
MepapXMYecKoil  CTPYKTYpHI | IPOMBBOJILHEIE CBABH |4 pa Web-pecypc;

OKYMEHT: .
AOKyMeHTa BHYTPH JOKYMEHTa e Ha 2JIEKTPOHHBIH azpec

Bonpocbl u 3agaHus

1. Kakne npueMbl CTPYKTYPUPOBAHUA HCIIOJL30BAHLI B TEKCTE AJAHHOr0 yuyeGHHUKA?
OnpexenuTe B HEM YMUCJIO YPOBHEHM HepapXU4YeCKOil CTPYKTYPhI.

2. Yto Takoe runeprexct? 'mnepcculiaka?

3. B KakHuX caydyasix B KOMIILIOTEPHOM TEKCTOBOM JOKYMEHTE cJeAyeT YIOTPe6aATh
TUNepcBA3n?

4. Kak aBTOMaTH4eCKH IOCTPOUTSH OIJIABJIEHHE AOKYyMeHTa?

5. BocrpousBeauTe Ha KOMIIBIOTEDE IIPUMED C ABTOMATHYECKHM II0CTPOEHHEM OTJIaB-
JIeH!A B JIMYHOM JHEBHHMKE yuyalnerocs (MOKHO Ha COOCTBEHHBIX JaHHBIX).

MHTepHeT Kak rnobanbHas
§26 nHdopMaLUOHHas
cucrtema

Bepremcsa k IHTepHETY, O KOTOPOM yKe IILJIa peyb B IIpeAbIAyIel riase.
Ceituac MbI 6yzeM roBopuTh 06 IHTepHeTEe C TOUKU 3PEHUS BHIIIOJHEHUS UM
CBOEro IVIaBHOT'O Ha3HAUEeHHUA: OBITh I100aIbHOM NHHOPMAaIHOHHOM CUCTEMOM .
CucreMmotii, garolieii mOJIbL30BaTeJ 0 HEOrPAHUUYEHHBIE BOSBMOYKHOCTH KaK JJIs
NHGOPMAaIMOHHBIX KOMMYHUKAIIMiI C ADYyTUMH JIOIbMHU, TaK U AJIA IIOJYyIeHU A
10001 MHTEepecyolIeil ero HHGOpMAaI M.

CpexcTBa IpefoCTaBJIEHUS OIpefeeHHBIX MHMOOPMAIIMOHHBIX YCIYT JJIsA
noJsib3oBaTeseil CeTH IPUHATO HA3bIBaTh ciay:k6amu HaTepHera. OnunieM He-
KOTOpBIe caMbie U3BECTHBIE CJIYKObl, pa3/ieIUB UX Ha KOMMYHUKAIIMOHHbIE U
uHPOpPMAIUOHHBIE,
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Eme pas o6paTuM Ballle BHUMaHHe Ha TO, UTO KaXjaada cay:k6a Cetu mox-
Jep>KUBaeTcsaA paboTOi ONMpe/ieIeHHOI'O CepBepa U OIpeZeIeHHOro KJINeHTa Ha
KOMIIBIOTEDE I10JIb30BaTe .

Pa6oma cesasrxu «cepsep—rauenm» nodiuHsemcs npomoKoary: cmaHoap-
my Ha npedcmasneHue, obpabomky, nepedavy uH@opmayuu cpedcmeamu
OaHHOU caYyxHCcObL.

TCP/IP saBnsierca 6a30BbIM npoTokojom HHTepuera. Torga mpoTOKOJIEI
cay k06 MOXXHO Ha3BaTh IIPMKJIAAHBIMHU IIPOTOKOJIaMH (MHOTZla UX Ha3BIBAIOT
IIPOTOKOJIAMU BTOPOI'O YPOBHS).

ITosicHuM cMBICJI ellje ABYX TEPMHUHOB, KOTOpBIe OYyAYT JaJsibIlle UCIIOJIb30-
BaThCsA. Pesxum on-line — 3710 pe’xuM paboThI MOJIL30BATEJISI B COCTOSIHUY IIOA-
KJIIOYeHUusA K KakoMy-J1u6o cepBepy Cetu. CocTosiHME OTKJIIOUEHHO CBA3Y Ha-
3sIBaeTcA pesxumom off-line. Anasorusi: oomienue oo rejsedoHy Bcerga rpouc-
XoOUT B pekuMe on-line. IIpu oTmpaBieHMM TejlerpaMMBbI BhI 3aIlOJHAETE
6saHK B pexxuMe off-line, 3aTem Tenerpaduct B pesxume on-line mepenaer re-
JierpaMMy IIO IUHHUY CBSI3H; a 3aTeM II0JIydaTeJIb YHTAeT TeJlerpaMMy B pesKUMe
off-line.

KommyHuKaumuoHHble cnyx6bl UHTepHeTa

JaeKTpoHHAA MoUYTa — e-mail. 3To HaubGoJiee crapas ¥ OfHa U3 CAMEIX Mac-
coBbIX cayk6 Cetu. Ee HasHaueHNe — MoAZepKKa oOMeHa MUCEMaMU MeXAy
I0JIb30BATEISAMH.

Cxema pabGoThl 3JIEKTPOHHOM IOYTHI OTpakeHa Ha puc. 5.9. IlouToBrlil cep-
BEpP — 3TO CBOEOOpAa3HOE «IIOYTOBOE OTAEJIEHHEe», KyZa IIOCTYIaeT BXOAALIAs
KOPPECIIOHAEGHIINA 3aperiCTPUPOBAHHBEIX HAa HEM II0Jb30BaTeseil. dTa Koppec-
MOHAEHIIUA IIOMEIIAEeTCA B IIOUYTOBLIE AIUKH II0JIb30BaTe Ieil — CIeIaJIbHO OT-
BeZIeHHBIE pa3eJIbl Ha dKeCTKOM AucKe. Kakp1ii mosib30BaTe b II0JIyYaeT IIepco-
HaJILHBIM IIOYTOBHII aZpec, I10 KOTOPOMY K HeMy OYAyT IIOCTyIIaTh MUChMa.

¥Y3ea Cern KoMnsiorep nons3oBarensn
1 \
C -mail CeaHc cBA3HM Knwenr e-mail
oprep eme \| | (Outlook Express)
IT
I;;)(')POP};;OJI IIporoxon SMTP

TTouToBEIi AIUK ITanku Do4THL:

KJueHTa. Aapec: o Bxoasmue

uma@anapec_cepsepa e MWcxopsmue
] e OTopaBJIeHHEI€)

N Z

HWHTEPHET

Puc. 5.9. Cxema GyHKIIHOHUPOBAHUSA 3JIEKTPOHHOM HOYTH
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Ilponiecc mepemaum MMOUYTOBOrO COOOIIEHHS IOXOXK HA ONHCAHHBIA BBIIIE
mporiecce mepeaauu TejxerpamMmbl. CHauyasa IoJb3oBaTesb B pexxkume off-line
IUIIeT TEKCT INChbMa, YKas3bIBaeT aJpec nojiyyaTeis. [[JIs 3Toro ucnojan3yercsa
pelaxKTop MOATOTOBKH IIHCEM, BXOAAINHNN B KIHEHT-IIPOTPAMMY 3JIEKTPOHHOM
noutsl. ITogrorosiieHHBIe MUCHbMA IOMelnaloTeAa B nanky HMexogamue. 3aTeM
yCTaHaBJINBAETCHA CBA3b C cepBepoM. Jlajiee MPOUCXOAUT aBTOMAaTHUYECKad pa-
6oTa B pesxume on-line: cepBep 1Mo mapoJIio orpeziesisieT HoJb30BaTe s, IPUHU-
MaeT Bce nuchMa u3 nanku Ucxoaamue, mepesaeT NOCTYIIUBIIINe ITUCbMa, KO-
TOpBIEe IOMeLIaoTeA B nankKy Bxoasamue. CeaHc ¢cBA3u 3aKaHuUnBaeTcd. Ilanka
Hcxomgamue CTAaHOBUTCS IIYCTOM, OTIIPABJIEHHEBIE IINChMa COXPAaHAIOTCSA B Mall-
ke Ornpasiaennsie. Eciiu ucrnonb3yeTcsa KOMMyTUpyeMasi Tejie(oOHHAS JIUHUS,
TO IIOJIL30BATEJh OTKJIOUaeT TeJieOHHYIO cBA3b. Ilocie 3TOro OH MOXKeT He
cIieitia IpOCMaTPHUBATh MOJYUYEHHYIO IIOUTY.

ITouToBsIit cepBep paboTaeT mocTosHHO. OH OpraHu3yeT mepegavyy 1o CeTu
HCXOMAIIUX ITHCeM. BXoaAIyo KOppeCIOHAEHIINIO IIOYTOBHIM cepBep pacKJaa-
OBIBAET I10 IIOUTOBLIM SAII[UKAM.

KiaueHT-nporpamMma xpome GQyHKIUM IIpueMa/Iepefayy IHUCEM BO BpeMs
ceaHCa CBA3U BBHITIOJIHAET eIle MHOXXECTBO CEPBUCHBIX QYHKI[UI: IIOATOTOBKY U
PefaKTHPOBaHUE IINCEM, OPTaHU3AI[HIO A PECHOM KHUT'H, IIPOCMOTP IIOYTOBOT'O
apxuBa, COPTUPOBKY U yAaJI€eHHe INCEM U3 IIOYTOBOro apxuBa u np. Ilonyisap-
HBIM KJIMEHTOM e-mail aBisercs nporpamma Outlook Express, Bxogsainasa B
CTaHZapPTHYIO IOCTABKY ONlepaIMOHHOI cucTeMbl Windows.

IIpumep moAroToBJIeHHOTO K Iepegaue nucbma B cpege Outlook Express
npuBejeH Ha puc. 5.10.

Yeaxaembin AHapent Cepreesuy!
| Npurnaiwaem Bac npruHATL yuacTue B
paboTe kOHdepeHyun. Baw aoknag

HasHaueH Ha 15 gexabpa B 10 yacos.
C yBaxeHueMm, OprromuTteT.

=

R |

Puc. 5.10. OKkHO TOYTOBOM IPOrpaMMbL

N3 cxemsbl Ha puc. 5.9 BUAHO, UTO cepBep U KJIHEHT paboTaioT 110 Pa3HBIM
IpOTOKOJaM. Be3ycsIOBHO, «A3BIK» Y HUX OOLIHII 1 OHH «IIOHUMAIOT» JPYT
apyra. Ho ¢yakuun otnuuarorcsa. POP3 (Post Office Protocol — mpoTokoua
IIOUTOBOTO OTZEJIEHUA), KPOMEe IIPOYEro, BBINMOJNHAET GYHKIIHUIO 3al{UTHI WH-
dopmanuu. Bo Bpemsa ceaHca CBA3M OH YCTAHABJIMBAET JIUYHOCTD II0JIH30BATE-
Jis, obecreunBaeT CBA3b C €ro MEePCOHAJbHBIM AIIUKOM. 3aadya KJINEHT-IIPO-
rpaMMBbI — IIepeaTh Ha CepBep UCXOASAIINE IUChEMAa U IPUHATH IOCTYyIUBIINE.
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3aech ucooabdyerca 6osee npoctoil nporoxkosa SMTP (Simple Mail Transfer
Protocol — npocTeifninii IpOTOKOJ epegadu MOYTEI).

Cayxb6a TenexoH(pepeHIMil, Ipyroe Ha3BaHNe — CIHMCKH PAaCCBLIKH. ITO
TOKe OpraHu3aInus Io4YTOBOM nmepenucku. Ho ecou mo 3/1eKTPOHHOM IMOUTE BHI
OTIpaBJIgeTe CBOE IIHCHbMO KAKOMY-TO OZHOMY JIMILYy II€PCOHAJIBLHO, TO B TeJIe-
KOH(epeHIIN ITHUCHMO HaANPaBJSAETCS OAHOBPEMEHHO BCEM €€ YyYaCTHUKAaM.
B cBoro ouepeas, Bce coobIIIeHN A, KOTOPhIE IIOCTYIAIOT B agpec KoHDepeHIUH,
6yyT HOCTyNAaTh B Balll IOYTOBHIH AIIHUK U 3arPy’KaThCA B KOMIILIOTED BO Bpe-
Ms ceaHca CBaA3U. YTOOBI cTaTh Yy4aCTHUKOM KOH(bEePEeHIINH, Ha Hee HYKHO IO~
nucatbeA. I 3THX IieJieil CYILIEeCTBYIOT onpenesieHHbIe agpeca. TeixekoHpe-
PEeHIINA Bcerja IOCBALIaeTCA ONpeieJIEHHONH TeMe, II03TOMY IIepellucKa B Hell
IIPOMCXOIUT TOJBKO B PAMKAaX TE€MBI.

TenexondepeHINA 06 beAUHSIET B ce6e KAaK KOMMYHHKAIIMOHHYIO, TAK U UH-
dopmanuonnyio pyHKuu. C ogHON CTOPOHEI, 3€Ch IPOUCXOLUT JIMIHOCTHOE
obuieHue, ¢ Jpyroii — mMaTepHasibl KOHGEpeHI N coAepKaT 60JbmI0i 06 beM
moJie3HOi nH(poOpMaIK, KOTOpas oIpeieJIeHHOe BpeMs XpaHUTCA Ha cepBepe
M MOXKET pacCMaTPUBAThCA KaK HEKOTOPHIH HHOOPMAIIMOHHBIA pecypc (3JIeK-
TpOHHAas rasera). ITo 0COGEHHO BAaXXHO AJIA CIIELMAJINCTOB, YYaCTBYIOIIUX B
KoHMepeHIUAX Mo npodeccCHOHANILHBIM TeEMaTUKaM, TAaKUM KaK HayKa, IpoO-
H3BOJACTBO, 613HEC, TOProBJia U IIp. B MaTepuasax KOHpepeHIIUN MOKHO Hali-
THU IeHHbIe COBEThl, KOHCYJbTAllUH, KOTOPHIE IIOMOT'YT B IPMHATHU Ba’KHBIX
pelmeHwuii.

®Popymsr npamoro o6menua — IRC (Internet Relay Chat). B 6yxkBasbHOM
nepeBojie — «0OJITOBHS» B Pe’KUMe peaJbHOro BpeMeHH (chat-koHbepeHIINNM).
OO61eHrEe MEXKAY YYaCTHUKAMHU IIPOUCXOAUT B PEKHUMe on-line B muchMeHHOH
¢dopme. Tak ke kak B TeJJeKOH(pepeHIUN, yuyacTHUKHU chat-KoHbepeHIMYU He-
JIATCS IO TEMATHYECKHM IpyIIaM.

Ha xomnbioTepe-cepBepe paboraer chat-cepsep, Ha IIK mosb3oBaTensa —
chat-kauenT. CymiecTByeT MHOXKECTBO Pa3JIMYHBIX IIPOrpaMM-KJIHNEHTOB, KO-
TOpbI€ PACIIPOCTPAHAIOTCS GecryiaTHO uepe3 HTepHeT.

9Toi caryk60ii 60JIbIIIe BCEro yBIeKaloTCA MoJoAble Jogu. ObiieHue B yaTe
OHHU IIPEBPAIIIAIOT B CBOEOOPA3HYIO UTPY, B KOTOPOI KaXKIbIil YYaCTHHK 3adac-
TYIO IPUAYMEBIBAET AJA cebsa KakKoii-To o6pa3 m oObIrpeIBaeT ero. Bopouem,
chat-cay:x60i1 MOXXHO BOCIIOJIB30BATHCA M AJIA CEPbEe3HOTro OOIIeHu A, KaK KOJI-
JIEKTHBHOTO, TAK ¥ OJHH Ha OJAHH.

Huarepuet-TeaedoHua — rojaocosoe obiieHue uepes CeTsb B pesxume online.
910 HOBas, pasBUBalOLIaACs ciykb6a. Ee o0cHOBHOE IpernMyIIIeCTBO IIepes, TeJie-
doHOM — HHU3KasA HeHa. KauecTBO mMoKa ycTynaer TejiedOHHOI CBA3H (3aAeprk-
KU BO BpEMEHH, UCKaKeHne 3BYyKa), OHHAKO HET COMHEHUH, YTO CO BpeMEeHEM
3TOT HEJOCTATOK OYAEeT IpeodoJIeH.

UHdopmaumoHHble cnyx6bl UHTepHeTa

HNudopmanmnoHHbIe CIIYKObI IPEAOCTABISAIOT IIOJIH30BATEIAM BO3MOYKHOCTD
JOCTyHna K oOIpelesIeHHHIM HHGOPMaIMOHHBIM pecypcaM, XpaHANIUMCA B
HNurepHete. TakuMu pecypcaMu SSBIAIOTCA 60 haiiibl cTaHAaPTHHIX opMma-
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TOB, 1100 pa3HOro poJa NOKYMEHTEI, KOTOPhI€ MOXXHO IIPOCMOTPETh, pacieda-
TaThb, COXPAHUTb.

Cayx6a nmepemauu danaos. Yacto sty ciay:k0y Ha3bIBAaIOT 110 MMEHM HC-
noss3dyemoro nporokosia: FTP (File Transfer Protocol — mpoTokoJs nepegauu
daitnos). Co cropornl CeTu pabory ciy:x6n1 o6ecieunBaioT FTP-cepBepkl, a co
CTOPOHBI noJib30oBaTeseil — FTP-KJaneHTsI.

Hasnauenune FTP-cepBepa — xpaHeHue Habopa (aiijioB caMoro pasHoob-
pa3Horo HadHauyeHUs (OOLIYHO B 3aapXMBHPOBAHHOM BHAe). Haillle Bcero aTo
nporpaMMHEbIe (aiabl: cpeficTBa CUCTEMHOI'0 M MPUKJIaAZHOrO IPOrpaMMHOIO
o6ecnieuenusa. Ho B HaGopax MoOryT xpaHuUThCA daijsl 1 JIOOBIX APyrux dop-
MaToB: rpaduyecKkme, 3ByKOBbIe, TEKCTOBEIE TOKYMEHTEI, (aiijibl 3JIeKTPOH-
HBIX Tabsu u 11p. Bes ata uadopmanusa o6pasyeT nepapxXudecKyio CTPyYKTYPY
namnok (KaTaJoroB M MMOJKAaTaJIOr'OB).

ITocne coepunenusa FTP-kianeHTa ¢ cepBepoM Ha 9KpaHe II0Jb30BaTeJs OT-
KpBIBaeTcsa (aityoBeili mHTEp(hec XpaHUIHUINA IAalloK U (aijioB Ha cepBepe
(manmopo6ue IlpoBoguuka Windows). Jlajsee paGoTa MPpOUCXOAUT TaK K€, KaK C
daitnoBoii cucremoif Ha BamreM IIK: manku u ¢paitjasl MOKHO IPOCMaTpPUBaTh,
COPTHUPOBaTh, KOIMPOBATh Ha CBOH JUCKH.

Kauneutr FTP BxoauT B coctaB nmporpaMmbel Internet Explorer u moaromy
Bcerga nMmeercd Ha IIK, pa6oraromem mox yupasiaeaueM Microsoft Windows.

World Wide Web (WWW, BcemupHast mnayTMHA) — caMasi MaccoBasi Cero-
AHa nHGOpMaIuoHHaA cay:kba MuTepHeTa. 3TO OrpoMHasA, paclnpejesieHHasA
o BceMy MUpPY HH(POpPMAaIMOHHAs CHCTEMAa, COAEP’Kalllad MHUJIJIHUOHBI JOKY-
MEHTOB Ha caMble pa3HOOOpa3HbIe TEMEI.

Pa6oraer aTa cay:x6a Ha 6aze nporoxkosga HTTP. ITogpo6no o WWW 6yzer
pacckasaHo B cjenyiomnieM naparpade. O monyaapaoctu WW W ropopar rakue
JaHHbIEe: ¢ MOMeHTa co3zauua HMurepuera (1969 r.) no mosasienua WWW
(1993 r.) Kk ycayram CeTu NOAKJIIOUMUJIMCH OKOJIO 2 MWUJIJIMOHOB II0JIb30BaTe-
Jgeii; c nosBireHneM WWW 3a 5—7 j1eT 3TO YHCJIO YBEJINYHNJIOCH TPHUOIN3UTEIIb-
HO 10 200 MMJITINOHOB YeJIOBEK.

Cuctema OCHOBHbIX NOHATUN

HnTeprer — riaobaapHas nHGOPMAMOHHAS CHCTEMA

Cayx6s1 HaTEepHETA
IIOCTPOEHLI 10 TEXHOJIOTHH ¢« KJIMEHT—CEPBEP»

KoMMyHHMKAIMOHHBIE CIyAOhI HNudopmauMoHELIE CIIYXKOBI

DJIEKTPOH- Tenexon- DopymMBl HNHuTepHET- Ilepenaua WWW —
Hadg noura — (bepennnn npaMoro TeJqu)OHHﬂ (paﬁnon BceMKpHaﬂ
e-mail obmenus — nayTuHA
IIporokosnsr POP3, SMTP Chat IIporoxkos IIporokon
IlouToBHii cepBep, mOYTO- FTP HTTP
BBIH# KJIHEHT
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Bonpocbl u 3agaHus

1. O6BsAcHUTE pas3anuyue MeXAY KOMMYHHUKAIMOHHBIMHA K HNHPODMAIMOHHBIMH
cayx6amu Cetu.

2. O6bAcHHATE pasjIuyYMe MeXXAY IMOHATHAMHU «6a30BbIi mpoTokog HurepHeTa» M
«IPHUKJaJHbIe IIPOTOKOJIBI» .

3. IToueMy cepBep U KIMEHT 3JI€KTPOHHOM IIOYTHI HCIIOJb3YIOT Pa3Hble IIPOTOKOJIBI?

4. YeMm otnnnyaercs chat-kondepeHnus ot TerekoHdepeHIun?

5. Buem nnpenmyinectBo HTepHET-TEIeHOHUH IO CPDABHEHHIO C TPAAUIIMOHHOM TeJle-
¢oHHOI! cBA3BIO?

6. Insa xakux nesei ucrnoanssdyerca FTP-cayxx6a?

7. Kakoe 3HaueHMe 11 pa3BUTHA VHTEpHETA MMeJIO IOABJIeHHEe CIyKO61 WWW?

World Wide Web —
§27 | BcemupHas
nayTuHa

PaccmoTpum Gosiee moapobHo, uTo ke Takoe World Wide Web (WWW).
OOBIYHO 9TO CJIOBOCOYETAHUE NMEPEBOAAT KaKk BcemupHasa maytuHa. Kaskapri
MOJKET IIPEeJCTaBUTh cebe IayTUHY — CeTh, KOTOPYIO ILJIETET IayK.

B paccmMaTprBaeMOM KOHTEKCTE UCTOPHUYECKH TEPMHUH «CETh» 3aKPEMUJICA
3a NOHATHEM «CHCTEMa B3aMMOCBSI3aHHBEIX KOMIIBIOTEDPOB» (T. €. mexHuuec-
Kasa cucmema), a TepMuH «nayruHa» (Web) — 3a MOHATHEM «CHCTeMa B3au-
MOCBSA3aHHBIX JOKYMEHTOB» (T. €. cmpykmypa 0aHHbLX).

Pasymeercs, «nayTuHa» JOKYMEHTOB CYIIeCTBYeT Ha 6a3e KOMIILIOTEPHON
ceTH.

BcemupHasa nayruaa (World Wide Web, WWW) — aTo cucrema (ceTn)

JIOKYMEHTOB, CBA3aHHBIX MEXKAY CO00M r'MIIepCChIJIKaAMM.

Kaxxapiii oTaeIbHBIH JOKYMEHT, MMEIOIIHii COOCTBEeHHBIN ajjpec, Ha3LIBaeT-
ca Web-cTparuiei.

Kaxnas Web-cTpanuiia MoxeT UMeTh MHOYKECTBO CBS3ei ¢ APYyrHMH CTpa-
HUIIaMH, KOTOPHBIEe XPaHATCA KaK Ha TOM K€ CaMOM KOMIIbIOTepe, TaK U Ha JPY-
rux KoMmunbioTepax ceTu. Ha puc. 5.11 cxemMaTHYeCcKH IOKAa3aHO « HAJOXKEHME»
MayTUHBLI JOKYMEHTOB Ha KOMIIBIOTEPHYIO ceTh. CIIOMIHBIMY JIMHUAMU 060-
3HadyeHbl Web-cepBephbl U CBSA3M MeXXAy HUMH, NYHKTUPHBIMU — Web-goKy-
MEHTEHI 1 X CBA3H.

Web-cepBep — 3TO KOMIOBIOTED, Ha KOTOPOM paboTaeT cepBep-IiporpaMMa
WWW. B ero fuckoBoii mamMATu xpauarca Web-crpanuusi. B jomeEHOM HMe-
HU Web-cepBepa Muaaluii JOMeH OObIYHO 0003HAYAETCA KaK WWW.
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Hanpuwmep:

www.psu.ru — Web-cepBep yaia
HNurepuera Ilepmckoro rocyzap-
CTBEHHOI'O YHUBEPCHUTETA.

www.lseptember.ru— Web-cep-
Bep rasetsl «IlepBoe ceHTAODA».

Web-ctpaauna (ZOKyMEHT) Mo-
SKeT COIEepYKaTh CaMyl0 PasHYIO HH-
dopmManuio: TeKCT, pPUCYHOK, 3BYKO-
3anuck. Kaxgas cTpaHAIa XpaHUTCA . .
B OTZeJbHOM (haiie, UMsA KOTOPOTO T ]
uMeeT pacmuperue htm wiu html. el

I'mnepceblika — 3TO HEKOTOpoOe
KJIIOYeBOe CJIOBO UJIM OO'BEKT B JOKY-
MEHTe, C KOTOPBLIM CBA3aH yKa3aTeJb Puc. 5.11. Komnpiorepuas Cets
AJIdA IIepexofia Ha ApYyrylo CTpaHuLy B M «IayTHUHa» JOKYMEHTOB
«mayTuHe». OOBIYHO H3O0OpaKeHUe
THUIIePCCHIIKU KaKUM-TO 00pa3oM BBIAEJISAETCS Ha CTPaHUIle, HAlIpuMep IiBe-
TOM HJH HOAUYepKHBaHUeM. IIpy moABeJeHHU K THIEPCChUIKE yKasaTeJsd
MBIIIIA OH IPUHUMAaET BHUJ PYKH C YKasbIBalomUM najasineMm. Eciau npu atom
IIeJKHYTDH JIeBOM KHOIIKOI MBIIIM, TO IPOUIOHAET IIepexo] Mo yKasaTeo K
CBA3aHHOMY AOKYMEHTY. TeKCT, B KOTOPOM HCIIOJIb3YIOTCS M'MIIePCChIIKY, Ha-
3BIBAETCA T'MIEPTEKCTOM.

IIpoTrokoa, KoTophlil UcHOJb3yeTcA cay k60t WWW, HaspiBaerca HTTP
(HiperText Transfer Protocol — npoToxkos mepemauum rumneprekcra). Ero
OCHOBHOe Ha3dHaueHue — oO6paboTKa r'MIIEPCCHLJIOK, IIOMCK U Iepejadya JOKY-
MEHTOB KJIUEHTY.

Web-caliT — 3TO COBOKYIIHOCTb B3AaUMOCBA3aHHBIX (0OOBLIYHO TEMATUUYECKU)
crpanul. CaiiT IpUHAIJIEKUT HEKOTOPOMY JIUILY MU yupeskaeHuio. Web-caiT
opranmusyeTrcs Ha Web-cepBepe nnpoBaiiiepa ceTeBhIX ycayr. Beakuii cailT ume-
eT 2Aa6HYI0 CMPAHUUY, SBJISIONIYIOCA CBOEOOPA3HBIM THUTYJbHBIM JIHMCTOM
caiita. Kak npasuio, riiaBHas CTpaHuIla IPeACTaBJIsAET BiIaJeblia calTa U Co-
JIEeP>KUT F'MIIePCCHIIKY Ha Pa3HbIe pasfesibl caiita. IIpumep riiaBHoM CTpaHUILB
Web-ysaa IIT'Y npuBeaeH Ha puc. 5.12.

URL-azgpec. Yxe pacCcKa3bIBaJIOCh O CHCTEME aJpecaliu B KOMIILIOTEDHOM
npoctrpaHcTBe Cetu. 3to IP-angpeca, momeHHbIe agpeca. B mpocTpaHCcTBe HH-
¢dopManOHHBIX pecypcoB VHTepHeTa MCIOJIb3yeTCs CBOS CHCTeMa ajpeca-
muu. Ona HaspiBaeTcsa URL (Uniformed Resource Locator) — yrugepcanvhbiii
yrasameav pecypcos. Kaxxknas Web-crpanuna niau ¢aitn uMeoT CBOM yHM-
kaabHBIH URL-azgpec, KOTOPBIH COCTOUT M3 TPEX YacTeii: UMs UCII0JIb3yeMOro
IJIsI JOCTYIIa IIPOTOKOJIA; UMA cepBepa, Ha KOTOPOM XPaHUTCS pPecypc; IIOJHOe
uMsa ¢aiina (myTh) Ha cepBepe. Hanpumep, URL-agpec riaBHOM CTpaHUIILI
Web-caiiTa rasers «IlepBoe CeHTAOPs» BHITIAAUT TaK:

http://www.lseptember.ru/ru/first.htm

3nech http:// — IPOTOKOJI AOCTYIIA;
www.lseptember.ru — uM#da cepBepa;
/ru/first.htm — nmosHoe uMa daiina.
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Puc. 5.12. ®parmenr riaBHoii crpanunsl Web-caiita IIT'Y

Crnenyer 3aMEeTHUTh, YTO UMs COCTABJIEHO IO IIPABUJIAM OIEPAIIOHHOM CHC-
Tembl Unix, mox ynpasjieHueM KOTOPOIi paGoTaioT cepBepnl HTEepHEeTa. B oT-
auuue or Windows, BMecTo cuMBOJIA « \ » (00paTHBIH CJISIIT) 3€Ch UCIIOJIb3yeT-
CA CUMBOJ «/» (IpAMoH cisur). Kpome Toro, CTpouHEIe U IIPOITUCHBIE OYKBHI HE
ABJIAIOTCA B3aNMMO3aMEeHAECMbIMHA.

Web-6paysep — KiaueHT-iporpamma WWW. CioBo «browser» MoxHO me-
peBecTH KaK «00o3peBaTeiib» . Hanbosiee pacnpocTpaHeHHBIMY IIPOrpaMMaMu
aToro Tumna asasioTca Netscape Navigator komnaruu Netscape Communica-
tions u Internet Explorer kommaunn Microsoft.

CucremMma OCHOBHbIX MOHATUNA

World Wide Web
CTpyKTypHBIE COCTARIAIONIME
Web-cmpanuya Web-caim (ysen)
HTML-paiin URL-azgpec Baanenern caitra T T'naBHasa crpaHuna

TexHoaoO2ua «KAUEHM—CepBep»
peanuayetcs dyepe3d Web-cepsep, Web-kauent, nporoxos HTTP

Web-6paysep —
Kiauent-nporpamma WWW
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Bonpocbl u 3apaHus

1. KaKoBO CMBICJIOBOE Pa3JIMUYHe TEPMHUHOB «CETh» M «[IayTHMHA» B KOHTEKCTE CHUCTE-
MBI KOMIIBIOTEDHBIX KOMMYHHUKAIHA?

2. Yro aBnseTcA HaMMeHbIIel agpecyemoil exuHuneil napopmarnuu B WWW?

3. ComocTaBbTe CTPYKTYpPY IIOJHOrO MMeHHU (aiina (agpeca ¢aiista) Ha aBTOHOMHOM
xomnbioTepe u URL-azpec B ceTn. OTMeThTe CXOACTBO M pasjinuue.

4. IlpeacraBbTe cebe, YTO BBl IPOEKTHPyeTe caiT cBoeii mKoiabl. Kakyro unHdpopma-
ITHIO BBI OBl IOMECTHUJIM HAa TJIaBHOM cTpaHuIe?

CpeactBa noncka
§28 | AmaHHbIX
B UHTepHeTe

Kaxk y»xe rosopusiocs Beinte, WWW — 310 cucrema Web-cTpauui, cBszaH-
HBIX MeXXAY co00ii runepccbliIKaMu. OTHAKO 3TH CBA3HM HE UMEIOT PEryJjaapHoOC-
TH, KaK, HallpUMep, B MepapXHUYeCKOi CTPYKType AAHHBIX. B 3TOM cMEIcie
MO>XHO T'OBODHUTB O TOM, UTO cucTeMa Web-cTpaHHI] He CTPYKTYpPHPOBaHa.

EnuscTBeHHOII KoopamHaToii Web-mokymeHTa aBiasierca ero URL-axapec.
Oxnako URL-azpec HMKaK He CBA3aH C COAep)KaHHEM AOKyMeHTa. Ho mouck
JaHHBIX IPOM3BOJUTCA MUMEHHO I10 cofiep;kaHuIo. Kak »xe oH ocyiiectBiasaerca?

B moucke unbopmanuu B WWW moss3oBaTeai0 IIOMOraeT NMOMCKOBANA
cryx6a Uarepnera. IlouckoBasa ciy:xkba OcCHOBaHA Ha ycJyrax IHOMCKOBBIX
cepBepoB. CyIlecTBYIOT JBe pa3HOBUAHOCTH IIOUCKOBLIX CEPBEPOB: NOUCKOBbLe
Kamaaozu v NOUCKo8ble yKazameau.

IlouckoBbie KaTtagoru. Eciiu BaM IIpHXOAUJIOCH IOJb30BAThHCA YCJIyraMu
OoabIInxX 6MOJIHMOTEK, TO BBl 3HaeTe, UTO Takoe 6ubauoreuHslii karajaor. Cy-
IIEeCTBYIOT ajipaBUTHEIE KATAJOrH M IIpeJMETHEIE KAaTAJIOru. B ajdaBUTHBIX
KaTajiorax KapTouky ¢ 6ubimnorpadmnuyeCKHMHA JaHHBIMH KHUT Pa3JIOXKEHBI B
ayaBUTHOM nopsaake haMUJINi aBTOPOB. B mpeMeTHBIX KaTajiorax KapTod-
K¥ CHCTEMaTHU3UPOBAHEI I10 COAEP>KAaHUIO KHUT. .

CucreMaTusanua B IpeJMETHOM KaTaJiore IPON3BOAUTCA IIO Uepapxuiec-
KOMY NPUHYUNY: Ha IEPBOM YPOBHE MePapPXUH BeCh KHMYKHBIN DOHI AeIUTCA
Ha KPYIHEIE pasfiejibl: XyJAOXKeCTBeHHasaA JHUTepaTypa, yudeOHaA JiuTepaTypa,
00ILIeCTBeHHO-TIOJIUTHYECKAA JIUTEPATyPa, HAYUYHO-TeXHUYECKA JIUTEPaTypa u
T. 0. Ka)xas1it U3 3TUX pa3aesoB AeJUTCA Ha [IoApas3aeskl; HAIpUMep, yuebHasn
JIUTEPATypa JEeJIUTCS Ha pa3Aesibl BpIcIero oopa3soBaHus, cpegHero ob6pasona-
HHU#A, JOIIKOJBHOro obpasoBanus. KHUrn nisa cpegHero o6pasoBaHuUs MOryT
IEeJUTHCA IO IIpeiMeTaM, KOTOphIe, B CBOIO OUePeb, AeJISATCS Mo KaaccaMm. HUrto-
661 momoOpaTh JUTEPATYpy IO HYKHOH TeMe, UATATENb JOJIKEH IIOHUMAaTh
IPUHIUI OPraHU3alMH KaTajora.

ITouckoBrie KaTasoru WWW opraHn3oBaHBI IO aHAJIOTHYHOMY HEpapXu-
yecKoMy NpuHOUNyY. TOJBKO B HUX CHCTEeMATHU3HUDPYeTcA MHPoOpManus He O
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KHUraXx, a 0 fOKyMeHTaX, xpauamuxcsa B World Wide Web. Ha rinaBHoi1 cTpa-
HUIIe IIOMCKOBOT'O KATaJjIora PacIoJaraeTcsi CIIMCOK OCHOBHBLIX TeMaTHYECKHUX
paszaenoB (pyopuk). Hanpumep: puMHaHCHI M SKOHOMUKA, TOCYAapPCTBO U IIPaBoO,
HayKa U oOpasoBaHMe, KOMIBIOTEDHI, IIOJUTHKA U T. . Kaxkxoe UMsa B aTOM
CIIMICKE SABJISIETCS BHYTPEHHEI I'MIIepCChIIKOM, T. €. CChIJIKOM Ha BHYTPEHHUH
IOKYMEHT caiTa, IOMCKOBOro Kartajora. II[eJ;/Y4oK MBINIBI0O HA T'HIIEPCCHLIKE
BBIBHIBaET Ha 9KPaH CIIMCOK 3aTOJIOBKOB CJeAYIOIero noapasaeuaa u T. x. Oue-
BHJHO, YTO TaKas cucreMa nogobHa aepeBy daiinoBoii cucremsl OC. Ilepeme-
HIasCh II0 IEPEBY BHYTPEHHUX I'MIIEPCCHLIIOK KaTaJora, II0oJb30BaTeJIb B KOHEY -
HOM HUTOTE [T0JIYyYaeT CIIMCOK BHEIITHUX CCHLJIOK Ha MICKOMbIe Web-TOKYMEeHThI.

ITouckoBEIE KaTaJIOTH 3AIIOJHAITCA BPYYHYIO CIIEINaJINCTaMHU, IIOALEPIKHU-
BaIOINUMU JaHHYIO cay»k0y. IIpu pyusoMm cnocobe oT60pa HEBO3MOXKHO IIOJIY-
YUTH B KaTaJIore MCYepIbIBalollyo nHdopManuio o pecypcax CeTu, 1 B 3TOM
COCTOHUT OCHOBHOM HEJOCTATOK KaTaJjoros. OfHaKO TaKo crrocob Kiaccupukra-
MM UCKJIIOYAeT CCBLIIKM Ha CJAydYaiHbIe JOKYMEHTEI, He MMeEIOIIe OTHOIIIeHU A
K YyKazaHHOI TeMe. TakuM 06pa3oM, MOMCKOBEIE€ KATAJIOTH IPHA OTHOCUTEJIBHO
He6oJIbIIOM OXBaTe pecypcoB CeTH o6ecreunBaiOT XOpolllee Ka4yecTBO IIon6op-
KM JOKYMEHTOB.

IIpuMepaMM OMCKOBBIX KaTaJIOTOB ABJISIOTCS:

3apybeixcHoLe: poccuilckue:

Yahoo! — www. yahoo.com ATpyc — www.atrus.ru
The Virtual Library — www.w3. org Ay! — www.au.ru
Magellan — www.mckinley.com List-Ru — www.list.ru

WebCrawler — www.webcrawler.com

IlouckoBhie ykazaTeau. [Ipyroe HasBaHHe 3TOro BHAA IIOMCKOBOI CIIYK-
6b1 — nouckosvie mawurvt. O4eHb YaCTO B yUeOHOM M HAYYHOMH JiuTepaType B
KOHIle KHUTM IIPHUCYTCTBYIOT IIpefMeTHhIe yKasaTeau (0 HUX ObLJIO CKa3aHO
Bole). Hanpumep, HaliiuTe B MIpeIMeTHOM yKa3aTeJjie 9TOr0 yueOHUKa 110 UH-
dopmMaTHKe clOBOCcOYeTaHHEe <«HHGMOPMAIMOHHAsI CHCTeMa». 3aTeM Ha
CTpPaHHUIlaX, HOMepPa KOTOPhIX YKa3aHbI IIOCJIE 3TOT'0 CJIOBOCOYETAHUS, BbI MO-
JKeTe IIPOYUTATh BCe, UTO HAITMCAHO ITPO MHPOPMAaIlMOHHbIE CUCTEMBI.

IIpnHIMn paboThl HOMCKOBBIX YKasaTeJel 3aKJIIYaeTCA B CO3TaHUM U HC-
II0JIL30BaHUY MHAEKCHBIX CIIMCKOB — AHAJIOTOB KHUYKHBIX IIPEeIMETHBIX YKa-
3aTesei.

3afayy IIOMCKOBBIX MAIIIMH COCTOAT B (JOPMUPOBAHHH HHAEKCHBIX CIIHC-
KOB, TaK YTOOB! OXBATUTh NMH KaK MOXKHO 00JIbIIIee YHCJIO JOKYMEHTOB «II1ay-
THUHEI» , 4 TAKKe B OTBETaX Ha 3alpOChl KJIHUEHTOB. SICHO, YTO TAaKMM crioco6oM
IIPOMHAEKCHUPOBATh BPYYHYIO Bce fOKYMeHTEI WW W HeBo3MoxHO. X uncio
OAaBHO IepeBajuji0 3a MuJIHaph. IloaToMy mOMCKOBBIE MAIIHMHBI CTPOAT
MHJIEKCHBbIe CIIMCKHX aBTOMaTHYECKH.

OCHOBHOH COCTAaBJIAIONIEH IIOMCKOBBIX MAIIHWH SABJAITCA IIPOrpaMMbI
npocmorpa Web-IOKyMeHTOB, KOTOpbIe HAa3bIBAIOT II0-PA3HOMY: pOOGOTaMH,
yepBsiKaMHu, maykamu u np. HaBepHoe, Haubojiee MOAXOAAIIIUM SBJISETCS Ha-
3BaHUE «IIAYKU», eClIU YK ceTb WW W HasbIBaTh «nayTuHOIi»! HenpepriBHO,
JHEM U HOYbIO, OHM CKaHUDYIOT Bce MHDOPMAIIMOHHOE IIpocTpaHCTBO WWW,
IIpocMaTpHUBas BCe JOKYMEHTbI, ONIpefesiAs B HUX KJIIOUEeBbI€ CJIOBA U 3aIIUCHI-
Bas B CBOIO 6a3y MHZIEKCOB JaHHOE CJIOBO C YKa3aTeJIeM Ha JOKYMEHT, B KOTOPOM
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OHO IIPHUCYTCTBYeT. OTOT IIPOIIeCC He IIPEePHIBAETCHA, IIOCKOJbKY COJepXKaHUe
IIayTUHBI BCe BpeMs MeHsAeTcA. Jlajke B yKe IIPOCMOTPEHHbIe JOKYMEHTHI aBTO-
PBI MOTYT BHECTH H3MEHEHMs WM BooOine yaanuTh ux. IlonckoBasa mammHa
BCe BpeMd JOJIYKHA NOAeP >KUBATh MHGOPMAIINIO B AKTYAJILHOM COCTOAHHHU.

9ddexkTUBHOCTH PaGOTHI MIOMCKOBOM MAIIIMHLI 3aBUCHUT OT UCIIOJIb3YEeMbIX aJjI-
roputmoB GopMupoBaHus 6a3bl yKasaTesei. ITH aJITOPUTMBI ABJIAIOTCSA UHTEJ-
JIEKTyaJIbHOM COOCTBEHHOCTBIO HX aBTOPOB U OOBIYHO Jiep KaTcA B cekpere. Uuc-
JIO yKasaTeJell K HEKOTOPHIM KJIIOUEBLIM CJIOBAM COCTABJIAET MHOTHE THICAYH.
YemM Jyullie aJITOPUTM, TeM MeEHbIIIe B MHAECKCHBIHA CIIMCOK IIOIaJaeT «MYCO-
pa» — cay4yalHBIX JOKYMEHTOB, He MMEIOIINX OTHOIIIEHU S K TeEMe IIOUCKA.

B oT60ope HanboJIee BaXKHBIX JOKYMEHTOB II0JI30BaTEJIIO IOMOraeT peiTHH-
TOBBIA IIDUHIINII, UCIOJIB3YyeMbIif HEKOTOPHIMH IIOMCKOBBIMH YKa3aTeJaMU.
Ha 3ampoc nmosb3oBaTejia MO KJIIOYEBOMY CJIOBY CUCTEMA BBIJAeT CIMCOK CChI-
JIOK Ha JOKYMEHTbI, PACIIOJIO’KEHHBIX II0 YObIBaHNIO peTuHra. PeliTHHT onpe-
JeJisieTCs MO YUCIy oOpalineHui K JOKYMEHTY, KOTOpbIe ObLIN cAelaHbI paHee.
Campble mONMyJIsIDHEIE JOKYMEHTHI IOIafaloT B HA4aJIo CIIUCKA.

Yuciio NOUCKOBBIX YKasaTeseil IpeBhIIIaeT YUCJIO IIONCKOBEIX KaTaJIOTOB.
ITonynapHBIMU YKa3aTeJIIMU ABJIAIOTCA:

3apy6eixcruoLe: poccuiickue:

Alta Vista — www.altavista.com AmopTt 2000 — www.aport.ru
Inktomi — www.inktomi.com Pambiep — www.rambler.ru
Hot Bot — www.hotbot.com Sndex — www.yandex.ru

Lycos — www.lycos.com
Fast Search — www.alltheweb.com
Northern Light — www.northernlight.com

Cucrema OCHOBHbIX NOHATUNA

IlouckoBas cay:xx6a HaTepHera
IToucKOBBIE€ KATAJIOTH IlouckoBbIe YKa3aTeJau
Haxonaenue Cnocobbt noucka | Hakxonaenue u cucmema- | Cnocobbt noucka
u cucmemamu3ayus pecypcos mu3ayus uHpopmayuu pecypcos
uHpopmayuu noavzoeamenem 0 pecypcax noavzoeamenem
0 pecypcax .

Hepapxuueckuit Cnyck 1o xepeBy NHAeKCcHbIE CIUCKH 3anpocsl 1o
IpeAMETHHIN KaTa- KaTajora. (upegMeTHBIE YKAa3aTeaH). | KJIIOYEBBIM CJIO-
Jior. @opMupyercs | 3anpocHl o KJio- | POpMHUPYIOTCA aBTOMaTH- BaM

BPYYHYIO CHJIAMHA YeBBLIM CJIOBAM yecKH (poboraMu u np.)

3KCIIEPTOB

Bonpocbl u 3agaHus

1. O6ocHyiiTe HEOOXOAUMOCTh CYIIIECTBOBAHUA IIOMCKOBLIX ciIyk6 B IHTEepHeTe.
2. B ueM pasiuyue MeXXAy IOUCKOBEIMHU KaTaJIOTaMU U IOUCKOBBIMH YKa3aTeJ aMu?
3. Kaxkyio pa6oTy BBEIIOJHAIOT POGOTEI (IayKHX) IOMCKOBBIX MaIlIuH?
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Web-cant —

rMnepcTpykTypa
AaHHbIX

Ny6nukauun B UHTEpHeTE

Ymenne cosgaBaTh Web-caiiTel cTaHOBUTCS Bce 00jiee aKTyaJIbHBIM HaBHI-
KoM noJib3oBaTesisas UuTepHeTa. Ony6inKoBaTh caiiT B IHTepHETe HACTOJIBKO
[IPOCTO M AOCTYIIHO (II0 CPAaBHEHHUIO C NYGJINKAIUAME B «OyMaKHBIX» HU3JaHU-
fX), YTO 9Ta BO3MOKHOCTE IPUBJIEKaeT Bce OoJIbIliee YUCJIO JIIOAEH.

CaiiThl MOT'yT OBITH YACTHBIMH, & MOTYT — OQUIIUAJIbHBIMHA — IIPOU3BOJCT-
BeHHBIMHU. [IpaKTHUUYECKH OTCYTCTBYIOT KaKMe-JIN00 OrpaHUYeHUA HAa TeMaTH-
Ky caiiToB; B UuTepHeTe HeT eu3ypul. Oguako Web-caiiT, kak 1 Bcsakasa my6-
JIMKAIUs, MOXKEeT IIPUBJIeYb K cefe BHUMAaHUE JIHUIIIb B TOM CJIy4ae, €CJIU ero Co-
AepsKaHUe HecCceT KaKOH-TO OOMIeCTBEHHBIA HHTEpeC U ecJId OH HMeeT
IIpUBJIEKATEJbHOEe BHeNIHee odopMienue. Hepeako paspaboruuku Web-caii-
TOB ropasao 0oJibllle yAeJsIOT BHUMaHUsS BHEIIHeMYy O(OpMJIEHHIO CTPaHMIL,
yeM uXx coeprkanuio. Obopmiaenne Web-cTpaHHI] CTAHOBUTCS CBOeOOpa3HBIM
BHJIOM IIPHKJIAQJHOTO MCKYCCTBAa. ¥ HEro Ja)ke IIOsIBUJIOCH CBOe Ha3BaHHE —
Web-gu3aita. OgHako KakuM Ol xopornuM Web-XynosKHUKOM BBl HU CTaJIH,
coburroaiTe 30JI0TOE IPaBHUJIO:

Ecau eam Heuezo ckazamb mupy, He cmoum 3acopamb Cemu!

Ecuu ke BbI Bce-TaKH pelINJINCh IyOJIHKOBaThCsA B UHTepHeTe, TO IEPBHINA
BOIIPOC, B KOTOPOM cJIeyeT pa3obpaThCA, — KaK U KAKKMHU CPeICTBaMHU CO34a-
orea Web-cTrpanunsr.

CpeactBa co3nanusa Web-ctpanun

Kaxk ckoncrpyupoBaTs Web-cTpaHuily ¢ ee TekcTtaMu, pUCyHKaMu, mipud-
TOBBIM, IIBETOBLIM M 3BYKOBBIM odopmiaeHuem? Hazmo coszaTh TEeKCTOBBIH
daitn, comepskamuil onucanue crpaHunbl Ha aAssike HTML — (HiperText
MarkUp Language — a3bik pa3memKu zunepmexcma). 3To MOXKHO CIeJIaTh C
IIOMOIIBIO IIPOCTHIX TEKCTOBRIX PEJaKTOPOB, HanpuMep BilokHOTa B onmepanu--
oHHO# cuctreMe Windows. IIporpammupoBanue Ha sisbike HTML — Hau6oJiee
CJIOXKHBIH cnoco6 Web-agusaiiHa.

Hna cosganus Web-cTpaHuIl cylecTByeT TaKKe LBl psj WHCTPYMEH-
TaJbHBIX CPEACTB BHICOKOI'O YPOBHS, KoTophie HasbiBaloTca HTML-pexakTopa-
mu. Pa6ora c HUMu He TpebyeT 3Hauui a3pika HTML, moaTomMy ropaszo mpouie u
adbdekTBHee. Takue pefakTOphl BXOAAT B COCTAB IONYJISPHBIX Opay3epos:
FrontPage Express Bxoaut B Microsoft Internet Explorer; Netscape Compo-
ser — B Netscape Communicator. MomasiMu cucTeMaMu pa3paboTKHU caiTOB
ABJSAIOTCA, HanpuMep, Microsoft FrontPage, Macromedia Dreamweawer.

dupma Microsoft Brirouaer cpeactsa cosnauusa Web-cTpaHuIl B TEKCTOBBIH
nporeccop Word, HaunHas ¢ Bepcuu Word 97. BoamoxHocTH Takoro Web-mac-
Tepa OrpaHUYEHbI, OMJHAKO HECJIOKHEIE CAUTHI C €r0 IIOMOILBIO BIIOJHE MOXKHO
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co3naBaTb. Web-macrep Word npesocTaBiifgeT II0JIb30BaTeJI0 HA00p 11a0JIOHOB
XyZO0XKeCTBEHHOro ohopMJIeHIs cTpaHuIl. BripoueM, mrabjioHaMu MOXKHO U He
IOJIL30BAThCs, a CO3AaBaTh CBOM AU3aifH U CBOIO CTPYKTYPY AOKYMEHTOB.

MpoekTupoBaHue Web-canrta

PaccmoTpum nnpoekT HeGosbIoro Web-caiiTa Ha KOHKpeTHOM nipumepe. Ha
puc. 5.13 npuBeZeHa riIaBHasi CTPAHHUIA JUYHOIO caiita ceMbd CMUDHOBBIX.

2 Mon cempa - Microsoft Intesnet Ex;

3pecs BCA Hawa ceMbA:
nana - Huxonad [Terpoeiry,
mama - Hprma BopucosHa,
a - Cepema,
mec Tivka.
Toapo6HocTi cMOTPITE Ha APYTHX CTpPaHMUAX cafTa.

Puc. 5.13. OxHo 6paysepa ¢ riaBHOM cTpaHUIEH ceMeifHOro caiiTa

IIpuBenenHas riaaBHAasA CTPAHHUILA ABJAETCS JHUIIL KOPHEM AepeBa, KOTOPOoe
006pasyIoT B3BaMOCBsI3aHHBIE CTPAHUIILI caiiTa. BHauaJse KelaTeJIbHO CIIPOEK-
TUPOBATh BCIO CHCTEMY OyAyIIlero caira, T. €. HApMCOBATh CXeMY, B KOTOPOH
OTPa3UTh CTPYKTYPY cBA3aHHLIX Web-cTpanui. B HamnieM ciaydae moryduTcs
cxeMa, IIpUBeJleHHas Ha puc. 5.14.

I';1aBHasA cTpaHuia
(family.htm)

RN

ITanuna Mamuna CeperxnHa TumkuHa
CTPaHHIIa CTpaHHIlA CTPaHHULIA CTPaHHIA
(father.htm) (mother.htm) (son.htm) (timka.htm)
Caiir MT'Y Cairr TABT Ca#iT aunesa «Cobauuii» caut

http://www.msu.ru http://ww.bolshoy.ru http://www.sch115.msk.ru http://www.dog.ru

Puc. 5.14. CTpyKTypa ceMeiiHoro caiita

6-1415
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Cemeiinbiii caiiT 6ymer cdhopmupoBan u3 ¢aiisa rjaBHOH CTpaHMUIH
family.htm u daiinos ¢ Apyrumu crpaHuuamu father.htm, mother.htm,
son.htm, timka.htm, cBI3aHHBEIMH C I'JIaBHOM CTPaHHIIEH C IIOMOINbIO Ir'UMep-
cceLIOK. KpoMe Toro, K cTpaHuIle npucoeJuHEH rpaduueckuii daita photo.gif,
B KOTOPOM XPpaHHUTCS ceMeiitHasa pororpadpus.

9T0 BHYTpPEeHHee cofep)kaHue caiiTa. OQHAKO C IMOMOIIBIO T'MIIEPCCHIJIOK OH
OKa3bIBaeTCA CBA3AHHBIM ¢ ApyruMH caiitamu WWW: caiitom MocKOBCKOro
rocysapcTBeHHOro yuusepcurera uMm. M. B. JlIomoHocoBa (MIY) (MecTo pa6oThI
namsl), caiiTom Bosbinoro Tearpa (Mecto paGoTEl MaMBl), cCAiTOM JuLes (MecTo
y4e6bI ChIHA) ¥ caiiTOM ¢ padHo0Gpa3Hoit mHGopMarueit o cobakax. Tonbko HaIH-
4ye TaKUX BHEIIHUX CBs3ei JejiaeT Balll CAaUT 3JieMeHTOM BceMUpHOI IayTUHBEI.

PasmeweHue Web-canta Ha cepBepe

ITocse Toro Kak caiiT paspaboraH, T. e. co3maHbl Bce (aiabl, ero HyXKHO
ony6iukoBaTb B WWW.,

Ony6aurxosamv Web-caiim — 3nawum pasmecmume ezo Ha Web-cepaepe.

9Ta mponeaypa BBINOJHAETCA IO COTJIACOBAHUIO ¢ IpoBaiimepom MHTep-
HeT-yCJyT, OT KOTOPOIro IOJIb30BaTeJb JOJIKEH IIOJYYUTh CJAeAYIOIue CBeJe-
HUA:

o URL-agpec cepBepa, Ha KOTOPOM OyAeT pa3MeIlleH CAMT;
® UMA IOJb30BaTeJ]A U MapoJIb AJA AOCTYIAa K cepBepy (0ObIYHO OHU Te
JKe, YTO U AJA NOAKIIUeHud K UaTepHery);
e UM KaTaJjiora cepBepa AJIs pa3MelleHus Balllero caira.
OG6BIYHO IIPOBaiiiep HHCTPYKTHUPYET MOJIb30BaTeJeil 0 TOM, KK MOJKHO OCy-
IEeCTBUTh Nyb6amkanuio. Iasa aTHX Lejeii MOXXHO HCIIOJb30BATh CPEACTBa

6paysepa, FTP-KJINeHTHI, a TaKKe CIelluaJbHEIe IIPOTPaAMMHEBIE CPEACTBA AJIA
nyonukanuu Web-cTpanuir.

Cucrema OCHOBHbIX NOHATUN

Web-caur

Crpykrypa Web-caijita:
MHOKecTBO Web-cTpanun, cBA3aHHBIX rMNEPCCHUIKAMH.
I';zaBHasA cTpaHMIA — HAYAJIO IPOCMOTPA caiiTa

BHrympenHue zunepceésasu — BHewHue zunepceasu —
CBSI3M BHYTDH caiiTa CBSI3H C APYTMMH CaiiTaMHu

CpenctBa coznanusa Web-cTparuiy

fAssik HTML, TekcTOBBEIE PEAaKTOPLI BricOKOypOBHEBBIE CPEACTBA:
HTML-penakTopsl

Ily6aukanusa caira:
pasmemenue caiita Ha Web-cepBepe nposaiiiepa
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Bonpochkl u 3apaHus

1. Yto nornmaercs nox nyoaukanueit Web-caiira?

2. Kakue e Mo)ket npeciexosats aBTop Web-caitra?

3. YUro rakoe HTML?

4. C noMoIIbI0 KAKUX IPOrPaMMHBIX CPEJCTB MOXKHO co3faBaTh Web-cTpaEuIbi?
5. KaxkoBa poJib rumepccoliiok Ha Web-cTpauunax?

6. IIpeanoxxkure psax reM aina Web-caiiTos, koTopsle 6Gbl, ¢ Balei TOYKH 3peHUdA, MOT-
JIX UMeTh OGILIeCTBeHHBII HHTEpeC.

MeounHcdopmaLnNOHHbIe
§30 CUCTEMbI

Ilens aToro nmaparpaga — MO3HAKOMUTH BaC C HOBEMIIIUM KJacCOM MHGOP-
MAaIMOHHBIX CHCTEM, HHTEHCUBHO Pa3BUBAIOIIMXCA B HacToAllee BpeMs. Cre-
IIMaJIMCTHI IIPEIPEKAalOT 3TUM cUcTeMaM GoJbliroe Gy Ayiiee.

3ayeM HYXHbl reouH(POPMaLMOHHbIe CUCTEMbI

OrpomMHoOe KOJIM4YeCTBO MH(popManuu, Heo6XOAMMOM B CaMbIX Pa3HbIX cde-
pax 4eJIOBEUECKOH esATEeJIbHOCTH, «[IPUBA3AaHO» K OIIpeJleJIeHHOI TOYKe Ha re-
orpadudeckoii kapre. IIpuBesemM npumepsl.

IIpeacraBuM cebe HHPOPMAIIHOHHYIO cHCTeMY GoJIbIIOro ropoja, obecre-
YUBaIOIyIo HHPoOpMaI el ropoiCK1e BJIACTH, OPraHbl OXPaHbl IIPaBOIIOPAL-
Ka, TPaHCIOPTHUKOB, 9HEPreTHKOB, CBA3HCTOB, TOPrOBJIIO, MeAUIIUHCKUE
cayx0nl, cucTeMy oOpa3oBanuA U np. IIpaKkTHYeCKH KaKAblii pa3, 3alpamniu-
Basi HHPOPMAIIHUIO UJIH BBOJAS HOBHIE JaHHbBIE€, MBI JOJI’KHBI OTBETUTH Ha BOM-
poc: rie ke HaXOAUTCS TO HJIM HHOE yUpPeXXAeHue, KaK K HeMy nmpoexath? Cko-
pas IOMOIIb IOJIYYHJIa BBI30B — BaXXHO IIPEXKJe BCero 3HaTh, I'Zle JKAYT IIOMO-
mu. Amem mKosay ansa pebeHKa — rje pacloJjiodKeHa HIKoJIa U KaK TyZha
npoexaThb 00IlleCTBEeHHBIM TpaHcriopToM. IIpousonies npopbiB TPyObl ropos-
CKOTI'0 KOJIJIEKTOpa — Tle M KaK IIpoexXaTh aBapuiiHoOM ciy»k6e. Takux npume-
POB MHOJKECTBO.

CooTBercTByIOIIasgs HMH(POPMAIIMOHHAS CHCTEMA, ABJIAIONIASACSA COBOKYII-
HOCTBIO 6a3 JaHHBIX U reorpa@uYecKUX KapT (MJIH CXeM), U IIPeACTaBJISAET CO-
60if MyHMIMNAJILHYI0 reounpopmanuonnyo cucremy (I'MC). B HacTosiiee
BpeMdA mMyHuyunaaviovie I'HC ncnosb3yoTca Bo MHOrMX ropogax Poccuu.

Ha ypoBHe pernoHa nju rocyzapcTBa B IIeJIOM HH(POPMAIUA CTOJb BEJIHKA
o 06'beMy U CTOJIb MHOrooGpasHa, YTO LeJIecOOOpa3HO CTPOUTH memamuiec-
xue I'HC. Tak, B HacTosIee BpeMsa B PoccuH co3ziaeTcs rocyAapCTBEHHbIH 3e-
MeabHbLil Kkadacmp — UHPOPMAIMOHHAA CUCTEMA, COJePIKalas peecTp cBeje-
HUH 0 3eMJIe, HaxoAsAlIelcs B X031 CTBeHHOM 000poTe (CeJIbCKOX03AICTBEeH-



164 T'naBa 5. TeXHOJOTMH MCHOJIL30BAHMA M Pa3paboTKH HHPOPMALMOHHBIX CHCTEM

HOM, IPOMBIILJIEHHOM H T. A.). OueBHuAHO, 4TO 6e3 NPUBA3KHK K KapTe TaKoM
KaJacTp CO3JaTh HEBO3MOYKHO.

Apyroit npumep — I'MIC «UepHoe Mope», cCO3AaHHASA HECKOJILKO JIET Ha3aj
YCHUJIMAMM IPUJIETAIONIUX K 9TOMY MopIo cTpaH. 3ta 'MC BKJII0O4YaeT OrpOMHBINA
06beM kaprorpadudeckoit nadopmanuu (6osee 2000 kapT) 1 TpUBA3aHHBIE K
3THUM KapTam 0a3bl JaHHBIX IO I'e0JIOTHH, METEOPOJIOTHH, PLIGHEIM 3amacaM,
3arpA3HEHUSM U T. 1.

Kak yctpoena T'MC
Tunosas crpykrypa I'MC uzobpaxena Ha puc. 5.15.

Biok kapro-
rpaduyeckoit
uHpopManuu
Cucrema Cucrema
Cucrema
BBOJIa o6Ccay)KUBaHUS
BBIBOJA
JAaHHBIX 3anpocoB
Cucrema
6as
JaHHBIX

Puc. 5.15. Tunosas crpykrypa 'IC

CoBpemenHas 'MIC siBisieTCsi MHOT'OCJIOMHOM, T. €. COAEPIKUT HECKOJIBKO
cyoeB reorpadmuyecKnX KapT, CBA3aHHBIX APYT C APYroM (HalpuMep, Pa3HbIX
MacmTaboB), K KaXXAOMY CJIOI0O MOYKET OBLITh IMMOAKJIIOUEHO HECKOJIBbKO TabJInIy
6a3 JaHHBIX M HAaoOOpOT: Ka)kJaas TabauIla MOXKeT OBITh IOAKJIOUEHa K He-
CKOJIBKMM CJIOSIM.

Hisa cosgauusa I'MC cymiecTByeT 60JIbIIIOE UKMCJIO OTE€YECTBEHHBIX M 3apy-
6€’XHBIX MHCTPYMEHTAJBLHBIX IIPOTPAMMHBIX cpeacTB. HanGosiee mpocThie U3
HUX MOTryT paboTaTh Ha IepPCOHAJIBHBIX KOMIIBIOTEPAX, ¥ C UX IIOMOIIbIO MO~
HO CO3J]aBaTh IPAKTHUYECKH IIOJIE3HbIE IPOrPAMMEI.

Crnenyer moHMMAaTh, 4TO rpadpuyeckas umHbopmanusda, xpanumass B I'VC,
4acTo NOJABepraeTcA MAHUIYJIANMUAM THIA «PaCTAHYTb», «CXKaTh» U OGoJee
CJIOXKHBIM U IIO9TOMY XPaHHUTCS, KaK IIPAaBUJIO, B BEKTOPHOM (a He paCTPOBOM)
dopmare. Eciim ucxonHaa KapTa BBOAUTCA B KOMIIBIOTED IIyTEM CKaHHPOBa-
HUsA, TO IIePBOHAYAJBHBIN pacTpoBBIil hopmMaT M300parkeHUs IOABepraeTrcsa
crnenuaabHOM 06paboTKe, HA3bIBA€MOi BeKTOpU3alHei, T. e. MeXAY JUHUAMHU
M TOYKaMH, COCTABJAIOIIMMH H300pa)keHHe, YCTaHABJIMBAIOTCSA TI'€OMET-
puyeckue u GOpMyJIbHBIE COOTHOIIIEHUA.

3HakomcTBO ¢ N'NC «KapTa MockBbI»

Cospanue I'MC He OTHOCHUTCA K TE€M 3aJa4aM, KOTOPhIe MOYKXHO PEIlIUTh Ha
IIKOJBHOM ypoKe. OZHAKO 3HAKOMCTBO C IIPOCTEHIIINMH I'OTOBBIMH IIPOTpaM-
MaMH 3TOTO KJjacca ¥ paboTa ¢ HUMY He MPeACTaBJIAIOTCA CIOKHBIMH.
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Ha caiiTe mouckoBoii cucreMsl Pamb6yep mo azapecy http://nakarte.
rambler.ru pasmeinena 'MC, npuBsasaHHas K KapTaM MHOTUX ropozos Poc-
cuu. HabpaB ykasaHHbIi agpec B 6pay3epe, Bbl IONaJeTe Ha [NVIaBHYIO CTPaHU-
ny 'C. Ee dparmeHT nokasaH Ha puc. 5.16.

Kapta MocKBbI OTKPbITh KapTy |
Q

Havano ¢opmbl

Konel ¢popmbl

—

T
i
|
|
|
|
|
|

Koueq'cpoprl |

ToppodHas HHGOPMAITOHHO-CTIPABOYHASA KapTa CTOJHIE! POCCHH ¢ JETATBHOCTBIO 10 A0Ma ITOKa3aHRI IpHIIe-
TAOLIHE TePPHTOPHH. [TOHCK JOMOB 0 ajpecy.
| .]ggpm Jromanoe PanidgaiizeHbanka

Kapta CaHkT-leTepOypra OTKPbITb KapTy ;

Hayano ¢opmbl

KoneL, ¢popMbi

s
|
i
|

Koueq:q:oprl

| [TogpoGHad HHOPMAIHOHHO-CIIPABOYHAL KapTa CeBEPHON CTOJHIEI POCCHI ¢ IETATLHOCTBIO JO JoMa. [ToKaza-
| HEL NPIUIETAROLIGIE TEPPHTOPHI. [IOHCK IOMOB IO afipecy.

| mKapra ¢pmnmiop Paiidpdaiizenbatka

Puc. 5.16. ®parmeHrT raaBaoi crparunsl I'YC na Pam6aepe

Bri6epeM xapTy MOCKBEI 4 ILIEJIKHEM HA CChLIKE OTKPHITH KapTty. Ha sxpane
yBuAuUM (parmeHT KapThl MockBEI (puc. 5.17).

7-1415
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Puc. 5.17. ®parmenT xapThl MockBbI B Macmrabe 1:256000

HNsmeHuB macuiTab BHIBOZA KapThl (Ha 9KpaHe IIPUCYTCTBYeT MacliTabHaA
IIKaJia), Mbl YBUAUM YKPYITHEHHOE H300pakeHe e HTPaJIbHON YacTH ropoja.
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Puc. 5.18. Kapra MockBrI B yKpynHeHHOM Macuatabe 1:4000

C nomol1pio cTpoKH BBoJa IIOMCK MOYKHO MCKATh 06 BEKTHL CAMBIX Pa3HbIX
THUIIOB, Pa3MellleHHbIe B CTOJHUIE: YIUIBI U AOMA, VUPEKIeHUA, TeaTPhl, My-
3eH, yuebGHbIE 3aBeJeHUs, FOCTUHUIILI, CTAHIIUN MeTPO U MHoroe gpyroe. 'IC
IIOMOKET BaM HalTH MECTO Ha KapTe, MOACKAXeT aJ[pecC U BHIAACT MHOI'O JOIIOJI-

HUTEJbHOH I10JIe3HOM NHpopMAaI[HU.
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Hampumep, mouiem Ha kapte MockBrul 30oonapk. HaGepem B ctpoke Ilouck
CJIOBO «300MapK» U oTHaguM xkomauay Haiitu. ITosryuum Ha skpasHe u3obpa-

’KeHUe, TOKa3aHHOe Ha puc. 5.19.
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Puc. 5.19. PeayabTraT IoHCKa 30011apKa

Ecau nckoMbIxX 06/b€KTOB HECKOJBKO, TO CUCTEMA BBIZACT UX CIIMCOK, B KO-
TOPOM JaJIbIIle HYKHO Oy 1eT caesaTs BeIGop. 3oomapK B MockBe oquH. Hesrasa
HOoJAYYUTH OoJiee moAPOOHYI0 MHGOpPMAIUo 0 MOCKOBCKOM 300IIapKe, HIeJIK-
HeM Ha cchlike ITogpo6Hee. Ha skpan 6yzeT BbIBeJeHO u3o0paskeHue, Ipen-

cTaBJIeHHOe Ha puc. 5.20.

[IETH. NOCMOTPETH HA XHBOTHbIX
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Puc. 5.20. Uadpopmanusa o MOCKOBCKOM 300IIapKe
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Ha sT0i1 cTpaHUIIe BBl Y3HAETE aipec 300IIapKa, OJIMKANIIYIO CTAHIIUIO MET-
po, Tenedonsl, agpec Web-caiiTa, Bpemsa paboThl ¥ CTOMMOCTS O1JIeTOB. JlocTa-
TOYHO ITOAPOOHEBIE JaHHbIe! 3Iech 2Ke MOXKHO Y3HATH O MEPOIIPUATHSIX, IIPOBO-
JUMBIX B 300IIapKe, HATPUMED O IIPOXOASAIIeli B 3001apKe BLICTABKE TOIIHAPHO-
ro uckyccrna (puc. 5.21).

BricTapka TOIMHAPHOI0 HCKYCCTBA

Pedrramr: W W0
I~ " ¢

DHIYpBI KHBOTHBIX H3 BETOK KOXHH, sTIMeHs1, akalHH. IllecTHMeTpoRbIH KHHI-KOHT, 4€Thl-
pexmerpopast [TaHaa, BuaaH-ITyx, Open H KoTeHoK.
Time Ouit Mockea

Bauia 1 Qif“ 3¢ 4 ST | Nporonocosats! l
OLIeHKA: L] Il '

Karew dopmb!

OrteHka: 4.86, BCcero rporoJiocoBano: 7

Puc. 5.21. Crpanuna ¢ nHdpopManuei o BeicTaBKe B MOCKOBCKOM 300I1apKe

HNcnonszoBanue 'MC yacTo GbIBaeT BeCchbMa MOJE3HO AJs paboThI, B OBITO-
BbIX cutyauusax. HeoneHnumo sHayeHue I'MIC ¢ mo3HaBaTeJbHOM TOUYKHU 3pe-
HUs. BMecTO cCTaTHYHBIX KapT, ¢ KOTOPBIMH Bl OOBIYHO UMeEETe eJI0 Ha ypo-
Kax reorpaduu, BaM OpeJoCTaBISIOTCSA «KUBBLIE» KapThI-COOECeJHUKHU, CIIO-
coOHbIE OTBETHUTHL Ha JIIOOBIE BOIIPOCHI, KacalolllHecsd OPHEHTHUPOBaAHUA Ha
KaKoM-JIN00 MECTHOCTH.
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Cuncrtema OCHOBHbIX NOHATUN

I'IC — reoundopManuoHHbIE CHCTEMBbI

HNudopmalinoHHBIE CUCTEMB], 6a3UPYIOLIHECA Ha KaPpTaX TePPUTOPHUI

O6aacmu npunoxcenuis 'HC

YnpasieHue Teppuropuanpubsle | CripaBKH Ay HaceJie- | MHOroe xpyroe
M pa3BUTHE CayKOBI HHUsA: MeTeocCIIpaBKa,
TepPUTOPHHA JKu3HeobecleueHUs1 | aApecHas CIIpaBKa, I10-
HCK O0'b€KTOB M IID.
Yempoiicmeo ' C
Cucrema Cucrema o6CIy’>KHBaHNA 3aIIPOCOB Baok
6a3 JaHHBIX KapTorpadudeckoi
uHopManuu

JpysKecKuil MoJIb30BaTEeNbCKUHE HHTEP(delic

Bonpocbl n 3anaHus

1. a) HazoBuTe BO3MOXKHEIEe 00J1aCTH MpaKTHYecKoro npumenenusa I'C.
6) B uem 3akJIr04aeTCA MHOT'OCJIOMHBIN MPUHIUT CTPYKTYphl THC?
B) Kakas undopmanusa skiarouaercsa B THC?

r) UYro Takoe BexTopm3anusa? B yeM cMbICI HCIOJB30BAHMA 3TOH IIPOLEAYDPbI

BTTUC?

2. Kakue ocHOBHbIE pe)XHUMbI pa6oThl Bo3MoxxHBI ¢ 'MIC Tumna « Kaprta ropozas»?

3. ITonpoOyiiTe onucaTh OCHOBHEIE TOUKH HAaBUT'allMH AJId IMMOMCKA CBOEro ropoja Ha

9J1eKTPOHHOM KapTe Poccun.

§31

YT1o Takoe 6a3a AaHHbIX

OcCHOBOI AJ151 MHOTHX UH(POPMAIUOHHBIX CHCTEeM (IIpeXk e Bcero, HHopMa-

Ba3a gaHHbIX — OCHOBaA
MHpOpMaLUOHHOMN
CUCTEMbI

IIHUOHHO-CIIPABOYHBIX CPICTeM) ABJIAIOTCSA 0a3bI AAaHHBIX.

Basza mannsix (B/l) — 3TO COBOKYIIHOCTB CIIeIIHaJIbHBIM 00pa3oM OpraHu-
30BaHHBIX AAaHHBIX, XPAHUMBIX B IaMATH BBIYHUCIUTEJIbHON CUCTEMBI U
OTPa’KalolIUX COCTOAHME U B3auUMOJeicTBUEe 06 HEKTOB B OIIpe/ieIeHHOM
npeaMeTHOM 06JIacTH.
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Iloa BEIYMCJINUTENIBHON CHCTEMON 37eCh MOHUMAEeTCA OTAECJBLHBIA KOMIIbIO-
Tep UM KOMIIBIOTEPHAas ceTh. B mepBoM ciaydae 6a3a JaHHBIX Ha3bIBaeTCs LEeH-
TPaJIM30BaAHHOM, BO BTOPOM CJIydyae — pacipexeIeHHOM.

Baza 7aHHBIX ABJIAETCA KOMIBIOTEPHOH NHGOPMAIIIOHHONH MOJEJIBIO HEKO-
TOpO¥ peayibHO# cucTeMbl. Hanmpumep, KHHXXKHOro oHa 6UbInoTeKu, Kagpo-
BOTO COCTaBa MpeANpPUATHA, y4eOHOTO IIpoliecca B IIKoJie U T. A. Takyio cucre-
My Ha3BLIBAIOT PEAMETHOM 06JacThio 0a3bl JaHHBIX U NMHHPOPMAIITMOHHOM cHC-
TeMbl, B KOoTOpyio BIl BxoouT.

OnucaHue CTPYKTYphbl HAaHHBIX, XpaHUMEBIX B BJIl, HaswIBaeTca modenbio
npedcmasienus 0aAHHbLX WA KOpodye — MOMAEJbIo HJaHHBbIX. B Teopuu B]I us-
BECTHBI TPH KJIACCHYECKHe MOJIeJI! JaHHbIX : HepapXuuecKas, ceTeBasi U peJis-
nuoHHadA (TabauuHas). O6 aTom yke nuia peub B § 14. ITo Buay ncnosb3yemoit
MOJEeJIN JaHHBIX 0as3bl JaHHBIX AEJNATCA Ha HepapXuJyecKHe, ceTeBbIe U peJtis-
1uoHHbIE (TabJINYHbIE).

B mocsaeguue rogel npu paspaboTke HHGOPMAIIMOHHBIX CHCTEM CTaJIX HCIIOJIb-
30BaThbCA U JApPyrHue BHUAbLI MoJeJeHd MOaHHBIX. K HUM OTHOCATCA OOBEKT-
HO-OpPUEHTHPOBaHHbIE, 00BEKTHO-PEJIAIIMOHHBIe, MHOTOMEDHBIE ! APYTrHe MoJe-
au. KiaccudyecKkuM BapraHTOM, M ITIOKa HanboJiee pacipoCTpaHEHHBIM, OCTaeTCs
peJAIoOHHaA MOJielIb. B 6a30BOM Kypce MHPOPMATHKH BHI YKe 3HAKOMMJIHCH C
OCHOBaMU pesiaAloHHBIX BIl. BcrroMHMM riaBHBIE IOHATHA, CBSI3aHHbIE C HUMH.

PensunoHHaa mogenb AaHHbIX

OcHoBHOI HHPOPMAIIMOHHOMN efUHHUIIEH penAnuoHHoi B]l sBisercsa Tabiau-
na. Baza faHHBIX MOYKET COCTOATH U3 OgHOM Tabsuib!l (ogHOoTabMMuHasa BII)
WJIN U3 MHOXKECTBAa B3aMMOCBS3aHHBIX Ta0auI (MHorotabiauuynasa BJI).

CTPYKTYPHBIMH COCTABJIAIOIIUMHU TaOIHUIb]l ABIAIOTCS 3aMIUCH U MOJIA.

moJie 1 mnoJie 2 moJsie 3 ...

3anuck 1

3anuce 2

3anuch 3

Kaxxkgasa sanuch cogepkut nHbopmanuo 06 oTaeJIbHOM 00 bEKTE CHCTEMBI:
OJHO# KHUTe B ONOJINOTEeKe, OMHOM COTPYAHMKE MPEAIPUATHAA U T. M. A Kax-
Jloe [1oJie — 9TO ONpeieIeHHAsA XapaKTEePUCTHKA (CBOMCTBO, aTPpUOYT) oOOBEeKTa:
Ha3BaHWe KHUTH, aBTOP KHUTH, PaMUJIUA COTPYAHHUKA, I'OJl POXKACHUA U T. II.
ITosnsa TabanIbl JOJMKHBI UMETh HECOBIIAAAOII[MEe UMEHA.

B 00noii mabauye He G0nHCHO 6bimb NOBMOPAWUXCA 3anuceil.

Juis kaxxkaoi Tabauisl peasainonHoii Bl onpenensaeTca riaBHBIA KJIOY —
11oJie UJIM COBOKYIHOCTD II0JIeH, OMHO3HAYHO ONpeAeJAI0IINX 3anuch. Nuaue
roBOpsi, 3HaYeHMeE INIAaBHOT'O KJIIOYa HE JOJIXKHO IIOBTOPATHLCA B PA3HBIX 3aIlX-
cax. Hanpumep, B 0ubInoTeuHOM 6a3e JaHHBIX B KAUECTBE TAKOT'0O KJII0Ya MO-
JKeT ObITh BbIOpaH MHBEHTADHbBIN HOMEP KHUI'M, KOTOPBIHM He MOKeT COBIIaAaTh
Y Pa3sHBIX KHUT.
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JJIs1 CTPOYHOTO NMpPEeACTABICHUA CTPYKTYPhI TAOIUIIEI IPUMEHAETCS CIIENY-
omada popma:

UMSA_TABJIHMIBI (MMsI_IIOJISI 1, UMS_IIOJISI_2, ...,
UMS_ITIOJISI_N)

IToguyepxkuBarOTCS MOJIA, COCTABJSIONINE TJIABHBIHA KJIIOY.

B Teopuu pesnssnuoHHBIX 6a3 JAHHBIX TaOJIMIla Ha3LIBAETCS OTHOLUEHHEM.
OTrHolleHue no-aHIIUACKN — relation. OTcioga IpOMCXOAUT Ha3BaHUE « PEJIs-
nuoHHbIe 6a3bl faHHBIX » . UMSI_TABJINIIBI B HanieM npuMepe — 9TO UM OT-
HoureHus. [IpuMepsI OTHOIIIEHMI:

BHBJHOTEKA (MHB_HOMEP, ABTOP, HABBAHUE, IOl M3/,
U3IATEJILCTBO).

BOJIBHHIIA (IIAJIATA, HOMEP_MECTA, ITAITMEHT,
IIATA_TIOCTVILJIEHWS, TUATHO3, IIEPBUYHLII)

Kaxxnoe mose Tabauibl uMeeT onpeaeeHHbli Tun. C THIIOM CBS3aHBI ABa
CBOMCTBA IIOJISA:

1) MHO2KeCTBO 3HAUEHU M, KOTOPbIe OHO MOYKET IPUHUMATD;

2) MHOK€eCTBO oIlepaluii, KOTOpbI€ HAJ HUM MOXXHO BBIIIOJIHSATD.

ITose umeeT Takxe opmar (AIUHY).

CyI1ecTBYIOT YeThIpe OCHOBHBIX THIIA IJs moJeit BIl: cumeonvHbLil, Yucao-
80il, nozuveckuit u dama. Oiaa nonei ta6aury BUBJIMOTEKA u BOJIBHUITA
MOTYT ObITH YCTAHOBJIEHBI CJIEAYIOIIHE THIIBI:

cumBoJabHbI THI: ABTOP, HASBAHUE, USIATEJIBCTBO, ITAITUEHT,

JIUATHOS3;

uyucyaoBoit Tun: THB_ HOMEP, 'OO_U3], ITAJIATA, HOMEP_ MECTA

mara: JATA TIOCTVII;

noruueckwmii: IEPBUYHBIN.

B namem cayuae noine IIEPBUYHBIN noxasbiBaeT, DOCTYIHJI GOJIbHOM B
GOJILHUILY ¢ JaHHBIM AUATHO30M BIIepBble MJIH IIOBTOPHO. Te 3amucu, rae 3Ha-
yeHuUe 3Toro nojia pasao TRUE (MCTHUHA), oTHOCATCA K IEPBUYHBIM 00JIb-
HBIM, 3HayeHne FALSE (JIOJKB) ormeuaeT moBTOpHBIX 60JbHBIX. TakuM o6pa-
30M, ITI0JI€ JIOTUYECKOT'0 THIIA MOKET IPUHUMATD TOJILKO ABa 3HAYEHUS.

B ra6nune BOJIBHUIIA ucnosb3yeTcss COCTAaBHOM KJIIOY — COCTOAIIUM U3
aByx nojeit: IIAJIATA 1 HOMEP MECTA. TonbKo UX coyeTaHHEe He IIOBTO-
pseTcA B pa3HBIX 3aIUCAX (BeAb (haMUINHU IAIITUEHTOB MOT'YT COBIIAJATH).

Cucrema ynpaBneHnus 6azamum aaHHbix (CYBO)

Cucrema ynpasiaenus 6azamu gaHabix (CYBJ/I) — KOMIIJIeKC A3BIKOBBIX

U IIpOrpaMMHBIX CPEACTB, IIpeJHaA3HAYEeHHBIX OJIA CO34aHUA, BEJE€HUI U
HMCIIOJIb30BAHUA 0a3bI AaHHBIX MHOTMMH II0JIb30OBaTEJIAMH.

B saBucuMOCTH OT BHMJa HCIOJb3YyEeMOH MOJEJNN NaHHBLIX Pa3IHudarloTCs
uepapxuyeckue, cereBbie u peaanuonasie CYB/I.
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HaunGousbillee pacnpocTpaHeHNe Ha MEPCOHAJBHBIX KOMIbIOTEPAX IIOJIYYH-
JIA TaK Ha3bIBaeMbI€ NOAHOPYHKYUOHAAbHbLe peasyuornHble CYB]J]. OHU BbI-
MOJIHAIOT OJHOBPEMEHHO KaK QYHKIIUIO CUCTEMHBIX CPEACTB (cM. puc.5.1), Tak
M QYHKIMIO MOJIL30BATEJILCKOTO0 HHCTPYMEHTA AJISA CO3JaHUS IIPUJIOKEHUIA.
ITpumepom CYB]] Takoro Tumna seaserca Microsoft Access.

ITonnoyennan unopmayuoHHas cucmema Ha KOMNbIOMepe COCMOUM u3
mpex wacmei:
CYB]/] + 6a3a 0anHbix + npusoiceHus.

OcHOBHBIE AENCTBHA, KOTOPHIE IIOJb30BaTeJb MOJXKET BBINOJIHSATH C IIO-
moisio CYB:

® co3naHHe CTPYKTYDHI 6a3bl JaHHBIX;

e 3amnoJiHeHMe 6a3bl JaHHBIX HH(QOPMAaIIHEH;

e n3MeHeHMe (peJaKTHPOBAHME) CTPYKTYDPHI M coAep:KaHuA 0a3bl gaH-
HBIX;
nouck nHpopmaiuu B BI1;

® COPTHUPOBKA JaHHBIX.

Cucrema OCHOBHbIX NOHATUNA

Ba3a maHHBIX

Hasnavenue B/T:
OpraHM30BaHHOE XpaHeHHe JaHHBIX B MHPOPMAIIMOHHOM cCTeMe

IIpenmeTHas o6aacTp — Moaeas JaHHBIX —
061acTh peabHOI JeACTBUTEILHOCTH, ONHCaHUe CTPYKTYPh! AaHHBIX,
oTpaxkaeMas (Mmozxesupyemas) B B]] XpaHUMBIX B B]]

Buasl mogesieil JaHHBIX

Hepapxuuecrasn Cemesgasn Penayuon- Hpyrue:

Hax 00'beKTHO-OPMEHTHUPOBaHHASA,
06’ bEKTHO-PEJISIIIUOHHAS U IIP.

CTpyKTypa peJalMOHHON MOxeIH

Ta6auna — 3anuch — Moxe —
OCHOBHAs CTPYKTYpPHAas COCTaB- | CTpOKa Tabauinbi; B Tabauie SIeMEHT 3aIIUCH
Jasomas peasanuoHHoi B HeT IIOBTOPSIOLIUXCSA CTPOK (cTonGen TabaHIbI)
Nmsa Tabaunsl I'smaBHBIN KJII0Y — ATpubyTHI IOJISA:
(MM#A OTHOILIIEHHUS) HAeHTH(hHUKATOP 3alIUCH uMA, TUI, popMaT

(IpocToii, COCTaBHOI)

Cucrema ynpasienuna 6asamu nanabix (CYB/L) —
nmporpaMMHoOe obecnieueHue AJia paboTel ¢c 6a30i JaHHBIX
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Bonpocbl un 3agaHus

1. a) [l yero npegHa3HayeHbl 6a3bl JaHHBIX? BriGepuTe BEpHBIHA OTBET:
1) nJisi BLINIOJIHEHUA BHIYKCJIEHUM HA KOMIIBIOTEDE;
2) nJis1 OCYIIIECTBJICHUS XPaHEeHH s, IOUCKA U COPTHPOBKY AaHHEIX;
3) oA NPUHATHSA YIPaBIAOIIUX DEIIeHUHA.
6) Kakwue cyiecTByIOT BapHaHTHI KJaccupukanuu BI?
B) ITouemy penauuonnsiit Bug Bl aBiaserca HanboJiee pacIpocTpaHEeHHBIM ?
r) YUTo TaKoe 3aluCh B peAnHoHHOoM BI1?
a) Uro Takoe moJe, THII 10J15; KaKue 6bIBAalOT TUIIBI I10JIe ?
e) Uro Takoe riaBHbBIH KJIIOY 3aUCH?
2. OnpepesnTe IJIaBHBIA KJI0Y ¥ THIILI 3alIACel B CJ€AYION[MX OTHOIIIEHUAX
ABTOBYCHI (HOMEP MAPIIPYTA, HAYAJIBHASI OCTAHOBEKA,
KOHEYHAS OCTAHOBKA)

KHNHO (KUHOTEATP, CEAHC, ®UJIbM, POCCUVUCKUY, IJIUTEJILHOCTD)

VPOKM (JEHb HEIEJIW, HOMEP VPOKA, KJIACC, IIPEIMET,
TIPEIIOJABATEJIb)

3. OnuurnTe CTPYKTYpY 3amuceil (AMeHa 10Jiedl, TUIBI IOJIeil, rIaBHbIE KJIIOYM) AJIs
6a3 nauunix: PEMCBI CAMOJIETOB, IITKOJIBI TOPOIA, CTPAHBI MUAPA.

MpoekTnpoBaHue
§32 | MHoroTabnu4HoM
6a3bl AaHHbIX

PaccMoTpuM Ha KOHKPETHOM IpHUMepe METOAUKY MPOEKTUPOBAHNUSA MHOTO-
TabnnyHOMi 6a3bl JaHHBIX. [IJIs 3TOr0 CHOBa BepHEMCS K 3aJjaue MOAeJINPOBa-
HHuA paboThl ¢ nHPOpMAIME, BLEIIIOJHAEMON IIPHMEMHOM KOMHCCHEH IIPHU IO-
CTyILJIEeHUN aOUTYypHEeHTOB B yHUBepcuTer (cMm. § 15).

TabnuyHana chopma Moaenmn AaHHbIX

B § 15 6n11a mocTpoeHa MoAe b JAHHBIX, COCTOSAIIAS U3 TPEeX B3aUMOCBHA-
3aHHBIX Tabsuil. BocripoussezeM ee eire pas.

DAKYJIBTETHI CIIEIITMAJIBHOCTH
HagsBanue pakyibrera HasBaHue crienuaJbHOCTH
Ik3ameH 1 HasBanue pakynbrera
IJk3amMeH 2 IInan npuema
Ok3aMeH 3
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ABUTYPUEHTBI

PerucrpanuoHHbIii HOMeEp

damMuausa
Nwma

OTuyecTBO

JlaTa poxxaeHus

Topon

3aKoHUYeHHOe yueOHoe 3aBeieHne

Hassanue cnenmuajibHOCTH

IIpon3BOACTBEHHBIH CTAXK

Mepgann

OueHKa 3a 9K3ameH 1

OueHKa 3a 9K3aMeH 2

OueHKa 3a 9K3aMeH 3

3aunuciaeHue

ITH TpU TabJIUIBI MOKHO PACCMATPUBATh KaK MOJEJNb JaHHBIX B PEJIAIUOH-
Hoit CYB]I. Ho pa6orats ¢ BIl B Takom Buze Heyno6Ho. [TomuMo Toro, 4To pe-
aauuoHHasa Bl moJyiKHa COCTOATL U3 TAOJINIL, K Heil IpedbABJIsIETCA elle pan
TpeObOBaHUIA.

OgHuM U3 IVIaBHBIX TpeGoBaHUIl ABJIAETCA TpeboBaHUE OTCYTCTBHMA U30HI-
TOYHOCTH (MM MUHUMU3AIUSA N30BITOUHOCTH) AAaHHBIX. U30BITOYHOCTh IIPH-
BOJUT K JIMIITHEMY pacxony namMaATu. [[aMsaTh HY’KHO 9KOHOMUTD. ITO HE TOJIb-
KO yBeJIMYUBaeT HHGOOPMAIIMOHHYIO IIJIOTHOCTh 0a3bl JaHHBIX, HO ¥ COKpallaeT
BpeMs MOMCKa U 00paboTKU JaHHBIX.

OueBUIHBIN HEAOCTATOK ONMUCAHHBIX TAGJIUI] — MHOTOKPATHOE IIOBTOPEHUE
IJIVMHHBIX 3HAYEHUH MmoJieil B pa3HLIX 3anmucsax. Hanpumep, Ha3BaHUE CIIELM-
anbHOCTH «Pagmodusnka 1 ajiIeKTpOHUKa» OyaeT moBTopAThCcA B 100 zanucax
nns 100 abuTypueHTOB, KOTOpPLIe Ha Hee mocTynaioT. Ilpome caenars Tak. B
Tabsnune CITEIITMAJIBHOCTHU nis ka0t cnenuaJbHOCTA BBECTH CBOM KO-
porkuii kox. Torga moaHoe HasBaHue 3anuiuercA B Bl ToJbKo oquH pas, a B aH-
KeTax abUTYypHUEHTOB OyAeT YKa3bIBaThCA TOJIBKO KOJ. TOYHO TaK Ke MOYKHO
3aKOJNPOBATh Ha3BaHUA QaKyJIbLTETOB.

Brecem uamenenus B tabaunsl PAKYJIBTETHI u CITIEITUAJIBHOCTH.

DPAKYJIBTETHBI CIIEIIHAJIBHOCTH
Kopx dpakynbsrera Kop cenpasbsHOCTH
HasBanue pakysibrera HaszBaHue cnenuaJbsHOCTH
9k3ameH 1 HasBanue pakynbrera
JK3aMeH 2 IInan npuema
Jk3aMeH 3
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31ech IpeAIoJaralTCsa ABA YIPOIIAIOIINX AONYIIEHNA: IYCTh Ha Pa3HBIX
CIIEeIIMAJIbHOCTSX OFHOIO QaKyJIbTeTa CAAIOTCA OLHHU U Te YKe d9K3aMeHBbI, a YUC-
JIO 9K3aMEHOB Ha BceX (haKyJibTeTax PaBHO TPEM (9TO BIIOJIHE Pa3yMHO).

OueHb HeyOOHOIM a5 paboThl iBasAeTcA Tabiaua ABUTYPUEHTEL. B neit
CJIMIIIKOM MHOTO Inojieii. B yacTHOCTH, TaKyio Tabiuny HeymoOHO OyaeT mpo-

CMaTpHUBATh Ha 9KPaHe, JIEFKO 3allyTaTbCHA B IIOJIAX.

IToctynum caeayromuM ob6pasom. Pasgeaum «Oosapiryio» TaGiuily
ABUTYPUEHTEHI Ha yeThIpe TaGJIHIILI IOMEHBILIE:

AHKETBI ABATYPHUEHTBI OIIEHKH HUTOIr'n
PerucrpanmonHeiii | PermcrpanmuoHHBIM | PermcrpamoHHBIH PerucrpanuoHHBIH
HOMeEp HOMeEP HOMEp HOMEPp
DamMuausa Kozx cnenmuaabHocT | OneHKa 3a 3K3aMeH 1 | 3aunciaeHue
Hmsa Megpans OrneHka 3a 3K3aMeH 2
OTuyecTBO ITIpousBoacTBeHHHI | OmeHKa 3a 3K3aMeH 3

cTax

JlaTa poxxaeHus

Topon

3aKOHUYEHHOE
yueGHOe 3aBeleHue

C rakumu Tabaumamu pa6oraTs ropaszo npoie. Ha pasHbIx aTanax paboTsl
IIPUEeMHON KOMHMCCHH KaXKJas U3 3TUX Tabaull OyaeT UMeTh CAMOCTOSTEJIbHOE
3HaYeHUe.

Ta6aunma AHKETBI conep»kuUT aHKeTHEIE JaHHLIE, He BJIMAIONINE Ha 3aYUC-
JeHue abutrypueHTta B By3. B tabiune ABUTYPUEHTHI conepskaTcs cBeze-
HU#A, OIIpeesIole, KyAa IIOCTyIIaeT aGUTypHEeHT, a TaK)Ke AaHHbIe, KOTO-
pble MOT'yT HOBJIMATH HA €ro 3aYucjieHHe (CTa)X ¥ HaJu4ue meaann). Tabauna
OIIEHKHU — 5T0 BeAOMOCTb, KOTOpadA OyAeT 3al0JHAThCA AJA BceX abUTypH-
€HTOB B Ipoliecce rmpuema 3xk3aMeHoB. Tabauna UTOI'U 6yneT comeprkaThb pe-
3yJIbTAThl 3a4NUCJIEHUS BCeX aOUTYPHUEHTOB.

OTHOLWEHUA U CBA3MU

Kaxxzas U3 CIpOEKTUPOBAHHBIX BHIIIE Tabaui 6yaer npencrasieHa B BI]
OTHAEJILHBIM OTHOIeHHeM. OnuiieM Bce UX B CTPOYHOIT opMe, JaB B HEKOTO-
PBIX CJIyYasiX OJISIM COKPAIlleHHbIE HMEHAa U ITIOJYEPKHYB I'JIaBHbIE KJIIOYH.

DAKYJDBTETHI (KO ®KT, PAKVJIBTET, 9K3AMEH _1,

9KAMEH_2, D9K3AMEH_3)

CIIEIIHAJIBHOCTH (KO CIIEIL, CIIEITMAJIBHOCTD, KOI_®KT,
IIJIAH)

ABUTYPHEHTHI (PEI"_HOM, KOJI_CIIEIl, MEIJAJIb, CTA)

AHKETHI (PEI'_HOM, ®AMWJINS, UMS, OTYECTBO, I'OJl_POK]I,
TOPOJI, VI_3ABENEHUE)
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OIIEHKH (PET_HOM, OIIEHKA_1, OIIEHKA 2, OIIEHKA_3)
HTOTH (PET_HOM, 3AYVCJIEHUE)

YmobbL amu uwecmb mabauy npedcmasraiu coboi cucmemy, mexnc0y HUMU
00 HbL ObLMb YCMAHOBAEHYL CEA3U.

dakTHUECKH CBA3H yKe MMEIOTCA Yyeped o01ue uMeHa moJieii. IlepBrie nBa
OTHOIIIEHU S CBA3aHbI MeKAY c000ii KogoM (haKyIbTeTa, BTOPOE ¥ TPeThe — KO-
JOM CIIEIIMaJIbHOCTH, a YeThIpe IOCJHeJHUX — PerucTparioHHBIM HOMEPOM.
CBA3K IIO3BOJIAIOT ONPEAEeJUTh COOTBETCTBUS MEXKAY JIOGHIMM AAHHBIMH B
aTUX Tabiuiax, HalIpuMep MeXXay (paMuaneii HEKOTOPOro aGUTypHueHTa U ero
OILIeHKOI 110 MaTeMaTHKe; MKy HadBaHUEeM ropojia ¥ pe3yJibTaTaMHU d9K3aMe-
Ha II0 PYCCKOMY f3BbIKY BBINYCKHHUKOB IIIKOJI 3TOro ropoza M np. Biarogapsa
9THUM CBsA3AM CTAaHOBUTCS BO3MOYKHBIM IIOJIyYeHHe OTBETOB Ha 3aIIpPOChl, Tpeby-
IoIlIYe IIOMCKa NHGpOpMAaIUH B HeCKOJIBKUX TabJIHNIIaX OqHOBPEMEHHO.

Cxema 6a3bl AaHHbIX

JJ1s ABHOTO YKa3aHMUA CBA3€H MeXXAy TabJIUIaMH JOJIKHA OBITh IOCTPOEHA
cxeMma 6a3bl JaHHBIX. B cxeMe yKa3bIBaeTCs HaJIM4YHe CBA3ed Mexkay Tabiauna-
MM U THIBI cBa3eli. CxeMa IJIs Halllei cucTeMbl IIpeicTaBJIeHa Ha puc. 5.22.

DAKYJIIBTETHI

CIIETUAJIBHOCTH

AHKETBI ABUTYPUEHTBI OLIEHKH

HUTOTrHu

Puc. 5.22. Cxema 6a3nl JAHHBIX

B cxeme HCHOJIB30BaHBI ABA THIIA CBA3€H: 00UH K 0OHOMY U OOUH KO MHO-
2um. IlepBbIii 0603HaYeH ABYHaIPaBJIEHHOMH OAUHAPHOM CTPEJIKOM, BTOPOM —
OIMHAPHOH CTPEJIKOH B OJHY CTOPOHY M ABOHHOH — B apyryio. Ilpu cBasu
«OIVH K OJHOMY» C OJHOM 3aIKUChIO B TabauIile CBA3aHa OfHA 3alIUCh B APYToOi
tabuuie. Hanpumep, ogHa 3anuch 06 aOUTypHEHTe CBA3aHAa C OGHUM CIIUCKOM
oneHok. IIpyu HaJMYUM CBA3H «OAMH KO MHOTMM» OZHA 3allMCh B HEKOTOPOH
Tabaulle cBsA3aHa ¢ MHOYKECTBOM 3amnuceil B apyroi tabaume. Hanpumep, c
ogHMM (DaKyJIbTETOM CBSI3aHO MHOJYKECTBO CII€IIHAJIbHOCTEeH, a ¢ OJHOM
CIIeIIMaJIbHOCThI0 — MHOYKECTBO aOUTYpPHEHTOB, IIOCTYHNAIOINX Ha 3Ty CIIeIH-
aJIbHOCTbD.
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Kaxk roBopuyocs paHee, CBA3b «OAUH KO MHOTMM» — 3TO CBA3b MEXJY ABY-
M#A COCEIHMMH YPOBHSIMHU MepapXHUYECKON CTPYKTYphI. A TabJIUIlbI, CBA3aH-
HbI€ OTHOLIIIEHUAMH «OANH K OHOMY » , HAXOIATCA Ha OJHOM YPOBHE HepapXUuH.
B npuHnune Bce oHU MOryT OBITH 0O0'beAUHEHBI B OOHY TabJHIY, ITIOCKOJBKY
raaBHBINA K04 Y HUX oguH — PEI" HOM. Ho uyem 3To Heyxo06HO, 6b1JI0 06BAC-
HEeHO BBbIlIIe.

Y10 TaKkoe LeNIoCTHOCTb AaHHbIX

CYB]] noddepicusaem opzanusayuio ceaseil mexdy madbauyamu BJ], obec-
neuueawyio 00HO 8axiCHOe c60iicmeo 6a3bl OAHHbLX, KOMOpOe Ha3bl8aemcs
yenocmHocmuvio 0AHHbLX.

Cucrema He AONYCTHUT, YTOOBI OJHOMMEHHBIE IOJIsI B Pa3HBIX CBA3AHHBIX
Mex Iy coboii Tabaunax uMen pasHele 3HaueHUs1. CoryiacHoO 3TOMy NIPUHIHUILY,
6yaeT aBTOMaTUYECKM KOHTDOJIUPOBAThCS BBOA NAHHBLIX. B cBA3aHHBIX Tabu-
IIaxX MOXKeT ObITh YCTaHOBJIEH PeHUM KACKAOHOIL 3amMeHbL: eCIU B OXHOM U3 Tab-
JINI] U3MEeHsAeTCA 3HaueHue M0JIs, 10 KOTOPOMY YCTaHOBJIEHA CBA3b, TO B JPYTUX
TabJunax OJZHOMMEHHBIE IIOJISI AaBTOMATHYECKH H3MEHAT CBOM 3HadYeHUdAd.
AHaJIOTMYHO AEHUCTBYET pexum Kackadhozo yoaneHus: JOCTATOYHO YAAIUTH
3anuCh U3 OJHOI TabIUIbI, YTOOHI CBA3aHHbIE 3aIIUCH HCYE3JIN U3 BCEX OCTAJIb-
HbIX TabJuuIl. ITO €CTECTBEHHO, IOCKOJIbKY, HAaIIDUMEP, €CJIH 3aKPhIBAeTCS Ka-
KOH-TO haKyJILTET, TO HCYE3aIOT U Bce ero cnenuanabHoctTu. Ylnu ecau y abury-
PHEHTa UBMEHAIOT PerucTpaluoHHLI HoMep B Tabnune ABUTYPUEHTHI, To
aBTOMAaTHYEeCKH HOMeED J0J’KeH OOHOBUTHCA U B [PYIUX Tabiunax.

Ha aTom npoexmuposarue 6a3bl JaHHBIX 3aBepIIaeTcsa. ITO OBIJI TeopeTH-
yeckuil aTan. IIpakTuueckas pa6ora mmo co3gaHuIo 6a3bl JaHHBIX OyaeT IIpOXo-
AUTHh B pPAMKaX KOMIIBIOTEPHOI'O MPaKTUKyMa.

Cucrema OCHOBHbIX NMOHSATUHA

IIpoexTHpOBaHHE MHOTOTA0IMIHOM 6a3bI JAHHBIX

1-i sman: anaanu3 npedmemmoii obaracmu

PesynbraT: mocTpoeHue CTPYKTYPHI JaHHBIX —
MHGPOPMAIIUOHHON MOZEJH IIPeagMeTHOMH obracTu

2-it aman: nocmpoerue modenu 0anHovix nusa 6ynyeit B

PeasiiMoHHAasA MOJENb JaHHBIX
(cucrema Tabiunir)

Tunwt ceaseir Cxema Ifenocmuocms

OnuH K ogHOMY, T'pacd, orpakaromuii | CBOMCTBO COrJIacCOBAHHOCTH NEeHCTBUH C IOBTO-
OJTMH KO MHOI'MM | CTPYKTYPY AAHHBIX M | DAIOIIUMHCSA JaHHBIMH (IIOAQEep>KHBaeTCsa
cBaszeii B B CYB)
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Bonpocbl n 3apaHusn

1. a) IlepeuncanTe 3aga4yu, KOTOPEIe JOJKHA pPellIaTh IPOEKTUpyeMasas nMHopMaIu-
OHHasda cucrema «IIpneMHas KOMHCCHS».
6) Kaxue nHpopMaImoHHEBIE IPOIECCHI IPOUCXOAAT HA PA3JIMYHBIX dTAllaX IIPUEM-
HOH KaMIIaHUH B By3e?
B) Kakas napopmanus gobasisercsa K 6ase JaHHBIX Ha KaKJOM aTamne?

2. a) B ueM 3aKJII04aeTCA IOCTPOCHUE MOJEJH AaHHBIX ?
6) YTo o3HauaeT cBOMCTBO LeiocTHOCTH BII?
B) Kakue nannusbie caenyer no6aBuTh B B]l npneMHOi KOMHUCCHH, eClIU TpebyeTca
VYHATHIBATH IpenoAaBaTeseii, IPUHUMAIONIUX 3K3aMeHbl, U JejieHne abuTypueH-
TOB Ha 9K3aMeHAI[MOHHEIEe I'PYIIIBI?
r) Kakue nannble ciaenyer no6aBuTh B B]l mpueMHON# KOMUCCHHU, €CJIH JOIOJIHHU-
TeJIbHO K TPeOOBaHMAM NpPEeALIAYIIEro 3aJaHNA HYYKHO YYUTHIBATH PACIIMCAHHUE K-
3aMEHOB, T. €. CBeIeHUs O TOM, I'/ie, KOrfla 1 KaKoMy IIperofaBaTeJlo CAaeT 9K3a-
MeH JaHHadA rpynmna?
1) IToctpoiite cxemy B]l ¢ yueToM BHIIOJIHEHUS 3afaHmii 2, B 1 2, I.

3. a) Ilpu npoekTposaruu Bl Gn11M onpeesieHE! CIeAYIOIINEe OTHOIIEHUA
MATA3SHH(HOMEP_MAT, TUII, AIPEC, ZUPEKTOP, TEJIE®OH)

OTJAEJI (HABBAHUE_OT/[I, BABEJVIOIIIU!, TEJIEPOH)

IIPOLABEII (TABEJILHBIYI_HOM, ®AMUJINA, UM, OTYECTBO,
KATEI'OPHUSA)

SIBAAIOTCSA JIM 3TH OTHOIIEHUSA cBA3aHHLEIMU? J[o6aBBTE BCe, YTO HEOOXOAMMO AJIA
X cBsa3HU; n306pasute cxemy Bl B rpadhuueckom Buze.

6) CopoexkTupyiiTe 6a3y ZaHHBIX AJA HHGPOPMAIHMOHHOI cucTeMul « Hama mkosa»,
copepIKalieii cBeieHHA 06 YUUTeNAX, YIeHHKAX, KjlaccaX, U3ydaeMbIX IpeaMeTax.
3ameuaHue: JaHHOE 3aJjaHNE HOCUT TBOPYECKHHA XapaKTep M MOYKeT OBITH BBINIOJIHE-
HO BO MHOTHMIX BApDMAHTaX. ¥ CTPOiiTe KOHKYPC Ha JydIllee pellleHHe 9TOM 3agadH.

Co3pnaHue
§33 | 6asbl
AaHHbIX

Basa mannbIX cospnaerca cpeacrBamu CYBIl. Co3gaHne MpOMCXOAUT B ABA
aTamna:

1) ITocTpoeHue CTPYKTYPHI TAOJIUITL M YCTAHOBKA CBA3EI.
2) BBoja JaHHEIX B TaGJIUIIEI.

Ha nepBoMm aTame B KaX[oii Tabjuile onpenessilOTCA MMEHa IOoJei, X
Tunsl 1 popmartel. CoBceM He 06s13aTenbHO Bce Tabaunsl Bl 4oKHEI GBITH
IIOCTPOEHbI OMHOBPEMEHHO. B HallleM mpuMepe Ha Ha4YaJILHOM aTare paboThl
IPUEeMHON KOMHMCCHM MOTYT ObITh codmaHbl Tabaunbsl PAKYJIBTETHI u
CIIEIIMAJIBHOCTH. CTpyKTypsl 9TUX TabJHIl IpefcTaBJeHBl B Tabu. 5.1
u 5.2,
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Tabauya 5.1. PAKYJBTETBI

Hmsa moaa Tun mona Hauna (Popmar)
KOI_<®KT TEeKCTOBBII 2
DPAKYJIIBTET TEeKCTOBBIA 30
9K3AMEH_1 TEKCTOBBIX 30
9K3AMEH_2 TE€KCTOBBIH 30
9K3AMEH_3 TEKCTOBBII 30

Tabauya 5.2. CIIEHHAJBHOCTH

Hmsa noas Tun moasa Jauna (Popmar)
KO _CIIEI], TEKCTOBBIH 3
CIIEHHUAJIBHOCTB TEKCTOBBIH 30
KOO_<®KT TEKCTOBBIH 2
IIJIAH YUCJIOBOH ITenoe

3areMm cpeacrBamu CYB/I ycTaHaBIMBAIOTCA CBA3M MEXAY TabIHIaMy ye-
pes obmiee nosie KO _ CIIEILL.

ITociie aToro TaGauIbl MOXKHO 3a0JHATL fauHbiMu. CoBpemenHble CYB]]
IIPeIOoCTaBIAIOT I0JIL30BATEJIO YAOOHEIE CpeZicTBa BBOAA. [laHHbBIE MOYXHO BBO-
AUTH HEIIOCPEACTBEHHO B CTPOKH Ta0JINIl, OTPa’KaeMbIX Ha 9KpaHe, UJIH Yyepe3
AuajIoroBblie OKHa — ¢opmsel (puc. 5.23). B npouecce BBoga manHbix CYB]]
OCYIIIECTBJISAET aBTOMATHYECKHH KOHTPOJIb COOTBETCTBUSA BBOAUMBIX JaHHBIX
00'BABJIEHHBIM TUIIAM B (pOpMATaM ITOJIE.

|

FE!‘;H]M ——

| PAMMNKA {Bacunsesa

L e
|oTuECTBO  [Fionseora
m'o.u lﬂepr

- |parApokn [ 127081

| YL MBEDEHME  [TY N

M.H.L_"-——_ » [pa[pwfus 12 7

Puc. 5.23. ®opma as1s1 BBOJA, IPOCMOTPa U peAaKTHPOBaHUS TaGINIIbI

B Ta6s. 5.3 npuBenenr! nepBrie Tpu 3anucu tabaunsl PAKYJIBTETHI, a
B Tabsu. 5.4 — mects 3anuceit Tabauus CIIEITMAJIBHOCTU.
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Ta6auya 5.3. PAKYJIBTETHBI
KOO_®KT DAKYJIBTET I9K3AMEH_1 9K3AMEH_2 9K3AMEH_3
01 9KOHOMHMYECKHH |MaTeMaTHKa reorpadus PYCCKHUI A3BIK
02 HCTOPUYECKUN ucropus MHOCTPaHHBIH COYUHEHHe
OreuecTBa A3BIK
03 IOPUAUYECKUH PYCCKHIt A3BIK MHOCTPaHHBIA ob11ecTBO3HAHUE
ABBIK
Tabauya 5.4. CIEITUAJIBHOCTH
KOJ_CIIEIY CIIEHHUAJIBHOCTH KOO_®KT NNIJAH
101 ¢UHAHCH M KDEIUT 01 25
102 6yxraJTepcKuii yyer 01 40
201 UCTOPHUA 02 50
203 OJIMTOJIOTUA 02 25
310 IOPUCIPYACHIIUA 03 60
311 conuanbHaa pabora 03 25

Ha stame npuema fOKYMeHTOB B 6a3y JaHHBIX OyAyT n00aBJieHbI TaGIHIIbI
AHKETHBI u ABUTYPUEHTHI. X cTpyKTyphl IIpeAcCTaBjJeHbl B TabJ. 5.5

u 5.6.
Tabauya 5.5. AHKETDI — cTpykTypa TaGauibi
Hmsa nonsa Tun nonsa Aauna (dbopmar)

PET HOM TEKCTOBBI 4
DPAMUIINA TeKCTOBBIH 30
UM TEeKCTOBBIN 20
OTYECTBO TeKCTOBBI 20
OATA_POX[, zara

ToPOL TEKCTOBBII 30
Y4_3ABEIOEHUE TE€KCTOBBIH 50

Tabauya 5.6. ABUTYPUEHTBI — crpykTypa Ta6auisI

Hmsa noas Tun noas Jauna (bopmar)
PET"_HOM TE€KCTOBBIt 4
KO _CIIEI] TEKCTOBBIHI 3
MEIIAJIb JIOTUYEeCKHUH
CTAX YUCJIOBOM niaBamomuii, 1 nudpa noce sanaTon
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Ilocse ycTaHOBKU cBsA3eil TaGauIbI OyAyT 3aOJIHATLCA JaHHLIMU. [lepBEBIe
ABEHaJIlaTh 3alMcell B 3TUX TabJInmax IIpuBeeHs! B Tabu. 5.7, Taba. 5.8.

Ta6auya 5.7. AHKETBI

PEI_HOM| ®PAMUJIAA| HUMA OTYECTBO rorPO/[, OATA_ | YY_3ABE-
POX[ JEHHUE
1012 BacunpeBa |Osbra HuxkonaeBna |Ilepmsb 12.10.81 |[IITY Ne 8
1023 BeikoB Anexkceit | Unbny KyHryp 24.04.82 |ITkomaNe 7
1119 |Kpyr Bopuc MowuceeBuu |Ilepmb 18.09.82 | IlTkona
Ne 102
1120 |JIucteeB Hmurpuit | Bnagumupo- | Bepesnuku (01.12.81 |IIIkoma Ne 5
BUY
2010 |EabkuH BuxTop | AnekceeBuu |JIbichBa 20.07.82 [IITY Ne 1
2015 |Myxun Ouser WNBanoBuy ITepms 25.03.78 |IIkosa
Ne 77
2054 |T'puropweBa |Haranbsa | ImurpueBHa | Bepesnuku |14.02.80 |IlIxosaNe 3
2132 3yboBa HUpuna AdanacnenHa | IlepMmb 22.11.81 |IIIkousa
Ne 96
3005 AHOXUH Cepreit ITerpoBuu Ilepmb 30.03.82 |IIIxosa
Ne 12
3034 |akun Huxonaii | AkumMoBuY ITepms 19.10.81 |IITkona
Ne 12
3067 | Oukwmit Nnea Bopucosuu |Bepesnukn |28.12.77 |IlIkomaNe 3
3118 |Unpun ITetp Bukroposuu | Kyuryp 14.07.80 [IITY Ne 8

Tabauya 5.8. ABUTYPUEHTBI

PEI'_HOM | KOJ_CIIEI] MEITAJIb CTAX
1012 101 1
1023 101 O 0
1119 102 (%} 0
1120 102 %} 0
2010 201 O 0
2015 203 O 3
2054 203 [} 2
2132 201 a 0
3005 310 O 0
3034 311 O 1
3067 310 O 3
3118 310 O 2
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Onuiem ee cTpykTypy —Tabia. 5.9.

Korga HauHyTCA IIpHMEeMHBIEe 3K3aMeHbI, MoHaxo6uTca tabaunma OLIEHKH.

Ta6auya 5.9. OIEHKH — cTpyKTypa TaGaHIbI

Hmsa noas Tun noast JAamna (bopmar)
PEI' HOM TEKCTOBBIH 4
OIIEHKA_1 YHCJIIOBOM 6aiiTOBBIH
OLEHKA_2 YUCJIOBOM 6aiiTOBBIH
OILIEHKA_3 YHCJIOBOH 6aiiTOBBIM

Tun «6aiiTOBBIA» ABJISETCA PA3HOBUAHOCTLIO THUIIA «IIeJbli» . OH IpUMeHs-
€TCA IJIA LEeJIBIX TOJOXKHUTEJIbHbBIX YHceJ B fuamna3one oT 0 1o 255 n 3aHMMaeT B
namATH 1 6aiiT. IIoCKOJIBKY OlleHKH IIPHHAMAIOT 3Ha4YeHHUdA OT 2 10 5, TO 3TOT
THII OKa3kIBaeTcs HauboJiee «3KOHOMHBIM » .

A BOT Kakoii BUA IpuMeT TaOJIHIla C pe3yJIbTaTaMH CAayd 9K3aMEHOB Iiepe-
YUCJIEeHHBIMM BhIIIIE JBEHAAIlaThio abuTypueHTamMu — Tabda. 5.10.

Tab6bauuya 5.10. OIEHKHA

PEI'_HOM OIIEHKA_1 OIIEHKA_2 OIIEHKA_3
1012 4 5 5
1023
1119
1120
2010
2015
2054
2132
3005
3034
3067
3118

QU OU QO |0 [ [ O | [ |O [
O (WO W (O[O0 (OO [
W e O OO OO O[O [

U HakoHel, ocTajsock co3xarh Tabauny UTOI'Y nns 3aHeceHHsI B Hee pe-
3yJIBTATOB 3aYHUCJIEeHUA aONTYPHEHTOB B YHUBepPcUTET. CTPYKTYypa ee OIKuCcaHa
BTaba. 5.11.

Tabruya 5.11. ATOTH — cTpyKTYypa TaGIaMIBI

HMma noas Tun noas Jdauna (Popmar)
PET'_HOM TEKCTOBBIM 4
3AYUCJIEHUE JIOTMYEeCK Ui

Copep:xanue Tabaubl IpUBeAeHO B Taba. 5.12.
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Tabauuya 5.12. ATOTHA

PET_HOM

3AYHNCJIEHHE

1012

a

1023

1119

1120

2010

2015

2054

2132

3005

3034

3067

3118

Ooooooo|oaio|o|g

Jlornueckue sHaueHns nousa SAUYMNCIJIEHUE nepBoHaYaJIbHO OTMEYAIOTCS
IyCTHBIMM KBaJPaTHKaAMH, 0003HAYAIOIIUMHU «JIOKb» («HET») (3HaUueHHe II0
YMOJYaHHUIO JIOTHYECKOro mojii — «HeT»). Ilocie 00'bABIEHUA UTOroB AJA
NPUHATHIX abUTYPUEHTOB 3TO 3HaYeHHe OyieT 3aMeHeHO Ha «Ja» (BbICTaBJIeHA
rajouka). Ocrajoch DOAKJIIOYATD 3Ty TabauLny K cxeMe uepes nose PEI' HOM.

Cucrema OCHOBHbIX NMOHATUN

Co3znanue 6a3nl JaHHBIX

Cosnanune Bl ocymecTBiaserca cpeacrBamu CYB]

Cosdanue cmpyxmypot BIT

Bgo0d danHbLX

Cosnmanue Tabaui,

VcraHoBKa cBaA3eH
(cosmaHME CXEMHI)

Beoja B cTpokn
TaGIHIbI

BBog uepes popmy

Onucanue noJei,
THIIOB, @OpPMAaTOB,
KJII04Yei

Ces3u uepes obmiue
TIOJIAA: ONUH K ONHOMY

HJIX OANH KO MHOT'HM

ABTOMATHUYECKHHA KOHTPOJb COOTBETCTBHA
AaHHBIX THHAM U ¢dopMaTaM mojueit

Bonpocbi un 3agaHns

1. YTo HY>XHO UMETH JJIfl TOTO, YTOOBI HAYATH IIPOIECC CO3LaHNsA 6a3bl JAHHBIX ?
2. Kaxkymo nHpopmanuio Hy»xkHO ykasatb CYB] ans cosganus rabann BI?

3. KakuM cnoco60M MOXKHO BBOAHUTE JaHHEIE B TAGINIBbI?
4. Buem CYB]I nomMoraeT noJb»30BaTeJIIO IPOU3BOAUTE 6€301IMG0YHEII BBOJ AAHHBIX ?
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3anpochbl Kak NPUNoXeHus
§34 MHOPpMaLMOHHOMN
cUCTeMbl

HelicTBUA, BHINIOJNHAEMEIE Haag nHGoOpMAaIMeil, XpaHAlielicAa B 6a3e JaHHBIX,
Ha3BbIBAIOTCA MAHUNYAUPOBAHUeM aHHbiMU. K HUM OTHOCATCS BRIGOPKA JaH-
HBIX II0 HEKOTOPBIM YCJIOBHUAM, COPTUPOBKA JaHHLIX, OOHOBJIeHUE, YAaJIEHUE
yCTapeBIIHX U JoOaBJIeHNEe HOBBLIX JAaHHBIX. BBHIIIOJIHEeHHe 3TUX AeHCTBUH IIPO-
HM3BOAUTCS C IOMOIILIO 3AIIPOCOB.

3anpoc — amo komanda k CYB]] nHa evinonnenue onpedenennozo suda ma-
HUNYAUPOBAHUA OGHHLLMU.

Cy1ecTByeT yHUBEPCAJIIbHBIM A3BIK, HA KOTOPOM (hOPMYJIMPYIOTCS 3aIIPOCHI
Bo mMHorux CYBJl. Ou HaspiBaeTca SQL (Structured Query Language) —
CTPYKTYPHMPOBAHHBIN A3BIK 3alPOCOB. 37leCh MBI OKa3bIBaeMcCsl Ilepef BbIOO-
POM, C KOTOPBIM YaCTO IPUXOAUTCS CTAJIKMBATHCA B HH(DODPMAaTUKe: 00y4aThbCA
COCTABJIEHHIO 3aIIPOCOB Ha A3bIKe SQL MM BOCIOJIB30BaThCS KaKUM-TO 6oJjee
BBICOKOYPOBHEBBIM BCIIOMOT'aTeJIbHBIM CpeJcTBOM. B GOJIBIIIMHCTBE COBPEMEH-
HeIx CYB]I Takue cpeacrsa umerorcsa. Hanpumep, B Microsoft Access aTo KoH-
CTPYKTOD 3aIIPOCOB.

B y4eOHBIX LeJIsX MBI OyieM HCII0Jb30BaTh CTPOUYHOE OIIMCAaHHE KOMaH] 3a-
IIPOCOB Ha IPUAYMAaHHOM (rHIoTeTH4YecKoM) A3bike. OH 61130k K SQL, ogHaKO
HMeeT He TAKOM CTPOTruil CHHTaKCHC M, KDOMe TOr'o, UCII0JIb3yeT PyCCKHUe CIIy-
’KeOHEBIe CJIOBA.

Komanpa 3anpoca Ha BHIGOPKY fJaHHBIX U3 BJl Ha rEnIOTeTUYECKOM A3BIKE
3alIpOCOB UMeeT cieAyIoluii ¢opMmar:

.BBIOpPATHh <CIMCOK BBHIBOJMMEIX II0JIeii> rae <ycJioBHe BeIOopa>
COPTHPOBATh <KJIOY COPTHPOBKU> MO <IOPAAOK COPTHDPOBKH >

He Bce cocTaBisionue 3Toift KOMaHAbI ABJIAIOTCA 00si3aTeIbHHIMU. MOryT
OTCYTCTBOBATh YCJIOBHE BHIOOPA U OPALOK COPTHPOBKH. Kpome Toro, Kiouei
COPTUPOBKHU MOXKET OBITh HECKOJIBKO. Torga OHM 3aIIMCBHIBAIOTCS B MOPAJKEe
IIPUOPUTETOB: IIEPBLIii, BTOPOM U T. X.

OnuiieM cepuio 3aIIpOCOB Ha I'MIIOTETHUYECKOM fA3bIKe, KOTOPYIO IO3’Ke B
npakTukyme peanusyeM cpeacrBamu CYB]l. B 6a3oBoM Kypce HHPOPMaATHKU
BBl YYUJIMCh COCTaBJIATH 3alIpockl K ogHoTabiamunoit Bll. Teneps paccmoTpum
IIpUMeEPHI 3aIIPOCOB, AJIA BBINOJHEHUA KOTOPHIX IOTPebyeTcs U3BJIEeKaTh AaH-
HbIe U3 HECKOJIBKHX Ta0JInII.

3amnpoc 1. TpebyeTcs IOJYUYUTh CIIHCOK BCEX CIIEIINaIbHOCTEI YHUBEPCHUTe-
Ta c ykazaHueM daKyJabTeTa U IIaHA IPHEeMa Ha ClleHaJbHOCTh. CIIUCOK OT-
COpPTHUPOBATH B ajihaBUTHOM MOPAAKE IO ABYM KJIIOUYaM: Ha3BaHUIO PaKyJIbTe-
Ta (IIepBBIH KJII0Y) U Ha3BaHUIO CIIeIINAIbHOCTH (BTOPOM KJIIOY).

B sToMm 3ampoce He 6yAeT HCIIOJIL30BAHO YCJIOBHE BEIOODA, IIOCKOJBbKY B HTO-
TOBHIH CIIMCOK BOMAeT MH(popMarius us Bcex 3amnuceii tabauny @AKYJIBTETHI
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u CITEIITMAJIBHOCTH. B paszaeyie COPTUPOBKHU AOJI)KHO OBITh yKa3aHO JBa
KJIIOYa II0 mopAAKy. HalloMHHM, YTO B TAKOM cJiyyae COPTHPOBKA CHadaJja
IPOUCXOIUT IO IIEPBOMY KJIIOUY H, B CJIy4Yae COBINAEHUSA Y HECKOJIBKUX 3allu-
ceil ero sHaUYEHUs, OHU YIOPALOYHUBAIOTCS [I0 BTOPOMY KJIOUY.

Ecuu B 3aIrpoce MCIOJIB3YIOTCS MMOJIA U3 PA3HBIX TAGIHIL, TO AJIs MX 0003HA-
YeHUSA IPUMEHAIOTCA COCTABHBIE HMEHA, BKJIIOUAIOIIMe pa3aeJIeHHbIe TOUKOH
UMA TaGJUIBI 1 UMJ IOJISA B 3TOM Tabauie.

KoMmaHnpaa ays masHOro sampoca 6yaeT caeAyIoeii:

.Be1i6paTte PAKYJIBTETBI.®AKVJIBTET, CIIEITUAJIBHOCTH.
CIIEIIMAJIBHOCTD, CIIEIIUAJIBHOCTU.IIJIAH copTupoBaTh
DPAKVJIBTETHI. PAKYJIBTET no Bospacraunuio, CIIEITMAJIBHOCTH.
CITIEIIT1AJIBHOCTD no Bo3pacTaHUIO

PesyabTaT BeIMOJIHEHHUA 3anpoca — Tabauna 5.13.

Tabauya 5.13. I1nan npuema: 3anmpoc Ha BEIOOPKY

DAKYJBTETBI CIIEIMAJIBHOCTH IIJIAH
HCTOPUYECKUIA HCTOPHUA 50
HCTOpHUYECKHA MOJUTOJOTHA 25
SKOHOMUYECKUH 6yXraJTepcKHii yuer 40
9KOHOMHYECKH I buHAHCEI M KPEeOUT 25
IOPUANYECKU I conuasibHas pabora 25

3anpoc 2. ITonyuyuTh CINCOK BCeX aOUTYPHUEHTOB, IMOCTYIIAOIIUX HA IOpU-
AUYecKuil dhaxkyJabTeT, UMEKIINX MPOU3BOJACTBEHHBIN CTaX. YKas3aTh haMu-
JINIO, TOPOJ, CIIEIIUAJILHOCTD U CTAXK. ¥ HOPAJOUYUTH 10 (haMUIUAM.

B aToMm 3anpoce J0JIKHEI MCIIOJB30BATHCS YETHIPE TAOIUIIBI OfHOBPEMEHHO:
AHKETHI, CIIEITMAJIBHOCTU, ABUTYPUEHTBI, ®AKVJIIBTETHI.
YcaoBue BIGOpa B 3TOM 3ampoce 6yAeT IpeACTaBJIATL CO00H JJOrnuyecKoe BbIpa-
JKeHHe, cofeprKalllee OllepaIiuio JOrH4eCKoro YyMHOMXeHuA «» — KOHBIOHK-
nuio. IToagpobHee cr1oco6bI 3aIIMCH JIOTUUYECKUX BhIPasKeHU I MbI OOCYAUM B CJIe-
AyrolreM nnaparpadge.

Ha runorernyeckom sA3bIKe 3alIpOCOB KOMaHa OyAeT BHITJIAAETh TaK:

.Be1oOpath AHKETBI.®AMWJINA, AHKETEIL.T'OPO[,
CIIEIITUAJIBHOCTU.CIIEITUAJIBHOCTDb, ABUTYPUEHTHEIL.CTAM
rae PAKYJIBTETBL.®AKYJIBTET= "IOpuauueckuii” u
ABATYPUEHTBI.CTAM>0 coprupoars AHKETBHI.®AMUJINUA

110 BO3PACTAHUIO

B pesyabTaTe 6yaer moayuena rabauma 5.14.

8-1415
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Tabauya 5.14. OpHCTHI CO cTaKeM: 3alIpOC Ha BHIGOPKY

DPAMBAJINA roroj CIIEITHAJIBHOCTD | CTAMX
Mukui BepesHuku | IopucnpymeHINA 3
HKaxun Ilepmb conuajbHasa pabora 1
WUnpun Kysryp IOPHUCIPYAEHIUS 2

B xKoMIbIOTEPHOM IIPaKTHKyMe Bbl HAYYHUTECh pEaJIM30BLIBATH TaKue 3a-
npocsl B cpege CYB]II Microsoft Access. Kpome Toro, Bel 6yzieTe CTPOUTH 3a-
IIpOChl Ha yAaJieHHe 3alluceil, HayYuTeCch OPraHU3OBLIBATh BBIYHCJIAE€MBIE
IoJISL B 3aIIpocax, co3ZaBaTh (GOPMBEI JJIsi BBOJAA M IIpocMoOTpa Tabuun, ¢dopmu-
pOBaTh OTYETHBIE ITIeYaTHbIE JOKYMEHTHI.

CucremMma OCHOBHbIX NOHATUN

3anpocsl — npuiaoxenus UC

3anpoc —

komaHza kK CYB/I Ha BeIIOJIHEHHE OIIPeeIEHHOr0 BUAa MAHUIYIMPOBAHHUSA NaHHBIMHU

Cpencrea ¢GOpMHPOBaHKA 321IPOCOB

SQL (Structured Query Language) —
CTPYKTYPHUPOBAHHBIN A3LIK 3aIPOCOB.

Koncmpyrxmop 3anpocos

(Microsoft Access)

CrpykTypa 3anpoca Ha BEIGOPKY

Cnucok noaeii

Yecaosue gvibopa 3anucei

Kawuu u nopsadox
copmuposku

HNmena moseit (mpocteie
HJIM COCTaBHBI€), BHIBOLH-
MBI€ II0 3aIIpOCy

Jloruyeckoe BeIpakeHue, KO-
TOPOMY YZAOBJIETBOPHAIOT BbI-
6upaemMble 3alIUCH

Of¥H KJIOY HMJIHA IOCJeAOBa-
TEJBLHOCTbL PAHKHUPOBAHHBIX
kJaioyeii. Ilopamok: mo BO3-
pacTaHHIo, 110 YOBIBAHUIO

Bonpocbl u 3anaHus

1. a) YTo BXOAHUT B IOHATHE MAHUIYJIUPOBAHUS AaHHLIMHU B BI?
6) KakoBa meJsib 3arrpoca Ha BRIGOPKY?

2. HanmumnTte Ha rNIOTETUYECKOM A3BIKE 3aIIPOCOB KOMaHAY, GOPMUPYIOLIYIO TaGJIu -
ny pacmindpoBKH KOAOB cmenuaabHOCTe. CTPOKH ZOJKHBI OBITH yIOPALOYEHBI
IO BO3PACTaHUIO KOAOB.

3. IIpuaymaiiTe cepuIo 3anpocoB K 6a3e JaHHEBIX,, HOCTPOEHHOM 10 MHANBUAYAJIBHOMY
3aJlaHUIO B IpaKTuKyMe. IIpeacTaBpTe 3TH 3aIIPOCHI HA T'MIIOTETUYECKOM A3BIKE.
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JNlornyeckune ycnosus
BblOoOpa
AaHHbIX

§35

IIpu mocTpoeHHUH 3anIPOCOB Ha BHIOOPKY Ba’KHOE 3HAUYE€HNE MMEET IIPaBUJIb-
HasA 3aIuCh yCJIOBMH BbIGOpa.

Yenosue evibopa — 3amo nozuveckoe gviparcerue, Komopoe GonHHO 6bLMmb
UCMUHHbLM O 8blOupaemoLx 3anuceii BJ].

Jlornyeckue BhIpasKeHUA IIPEACTABJISAIOTCS Ha A3bIKe MaTeMaTHYeCKOMH JIOTH-
KH, C dJIeMEeHTAaMH KOTOPO#l Bbl 3HAKOMHJINCH B 6a30BOoM Kypce. BcrioMHHMM
OCHOBHBI€E ITOHATHUS JIOTUKH, 3HaHNE KOTOPBIX HaM ITOHAZOGHUTCS B JaJIbHEHIIIeM.

1. Jloruyeckas BeJJHUMHA — 5TO BEJUUYHHA, IPUHUMAIOIAS OGHO U3 ABYX
sHaueHuit — UCTUHA (TRUE) u JIOJKDb (FALSE). B 6azax gJaHHBIX
II0JIe JIOTMYECKOro THIIa — 3TO JIOTHYECKasd BeJIMYNHA.

2. JlornuyecKoe BBIpa)KeHHMe — 3TO YTBEpKIEHHE, KOTOPOe MOXKET OBITh
Ju60 MCTUHHBIM, JU60 JOXKHBIM. JIorHyeckoe BbIpaXKeHHE COCTOMT M3
JIOTUYECKUX KOHCTAHT, JIOTHYECKHUX [IepeMeHHBIX, OIlepallfil OTHOIe-
HUSA U JIOTUYECKHUX OllepaIuii.

3. Onmepauuy OTHOIIEHMA CPABHUBAIOT 3HAYEHHUS ABYX BeJINUYHUH. SHAKH
onepanuii OTHOIIEHUA: = (paBHO), <> (He paBHO), > (6oJbie), < (MEHb-
mre), >= (60JIbllIe UJIHX PABHO), <= (MeHbIIle UJIu paBHO). CpaBHeHUE YuC-
JIOBBIX BEJIMUYUH IIPOM3BOAUTCA B UX apU(PMETHYECKOM CMBICJIE; CPaBHe-
HUe CHMBOJIbHBIX BEJIMUMH — C YYETOM IIOPsAKaA CHMBOJIOB B Tabuie
KOAMPOBKH; BeJIMUMHEI TUIIA «JaTa» U «BPeMsA» CPABHUBAIOTCSH I10 X I10-
cJIeJ0BaTeJIbHOCTH BO BpEMEHH.

4. Cy1iecTBYIOT TPH OCHOBHBIE JIOTMUECKHe omepainuu: orpunanne — HE
(NOT), xoubvroaknusa — U (AND), susbrouknua — UJIX (OR). Ux opa-
BHJIA BHIIIOJIHEHUS OTPAKaIOTCs B TaOJINIe MICTUHHOCTH.

A B HEA AUB AWNJIN B
HNCTUHA | HICTUHA JIOMKD HUCTHUHA UCTUHA
WUCTHUHA JIOWKD JIOWKD JIOKEb HUCTUHA

JIOMKD UCTHUHA | NICTHUHA JIOKb HCTHUHA
JIOMKBb JIOKDb NCTHUHA JIOXKb JIOKb

5. ITo yGBIBAHHMIO CTAPIINHCTBA JIOTHYECKHE Oll€ePaIliX PACIIOJIOXKEHBI B CJIe-
pyiomeMm nopaake: HE, U, NJIN. [Insa BIUAHUS Ha IIOCJIE€A0BATEIbHOCTD
BBINOJIHEHUA OIl€paliUii B JIOTHYECKHX BBLIPAXKEHHUAX MOryT YyIOTpe6-
JIATHCA KPYTIJIbie CKOOKH.

CHauyaJia moTpeHupyeMcs Ha (POPMaJILHOM IIpMMepe B COCTABJIEHUH JIOTH-
YeCKHUX BbhIpa’KeHUH — yCJIOBHII BbIOopa 3anuceii n3 BIl. PaccmoTrpumMm cienyio-
IIyI0 TabInmy:
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Karoun Ioasn
3amucen

A

R1 1
R2 1
2

3

3

R3
R4
R5

(CH IR SRR AR
wlw (|- w0

3ro oxgHoTabauunas B, B koropoii A, B, C ABIAIOTCA YUCJIOBBIMHU IIOJIIMH,
aRl,R2urT. . — ugeaTuduxkaropamu (Kiwodamu) sanuceit. Huoxe npuseze-
Hbl IIPUMEpHI YCJOBUA BbIOOpa, COoAep KalllMX JIOTMYeCKHE olepaliuu, U pe-
3yJabTaTHI BLIOOpA, T. €. 3allMCH, YAOBJIETBOPAIOIINE 3TUM yCJIOBUAM. BHHMa-
TeJIbHO U3YUYHUTE 3TH IIPUMEPHI ¥ [IOCTapaiTech HOHATDH UX.

Yeanosue: Omeem:

1)A=1U1 B=2 :R1

2)A=1MNJIN A=3 :R1, R2, R4, R5

3) A=1 NJIN B=2 : R1, R2, R3, R5

4) A=1 NJIN B=2 NJIU C=3 :R1, R2, R3, R4, R5
5)A=1UN B=2HNC=3 ‘*R1

6) HE A=1 : R3, R4, R5

W3 53THX NpuMepoB Ba)XHO YCBOUTH NMPAaBNJIa BEIIOJHEHHU ONlepanii KOH'b-
foHKIUY () u puasionknuu (MJIN). Kaxxaaa ns aTux onepanuii o6befuHAET
IBa ycJaoBuA (OTHOINIEeHUA). B pesyabTaTe BeinoiHeHUA onepanuun UJIN B ogHy
BBIOODKY OO'BEIUHSAIOTCS 3allUCH, YAOBJETBOPAIOIIHAE KAXKIOMY U3 YCJIOBUMH.
Onepanus U pa6oraerT nHade: CHayaJa BEIOMPAIOTCA BCE 3allMCH, YOOBJIETBO-
pAoIHe IEPBOMY YCJIOBHIO, 3aTeM M3 0TOOpaHHBIX 3allMCel BHIOMpAIOTCA Te,
KOTOPBIE YIOBJIETBOPSAIOT BTOPOMY YCJIOBHIO.

B kaxxoM U3 cIeyIOINX BhIpaXeHU i IPUCYTCTBYIOT Pa3HbIe JIOTUYECKUe
omnepauyy, IIO3TOMY NPA MX BBLIIOJHEHHH HYXXHO YYHUTHIBATH CTAPIINHCTBO

omepaiuii.
Ycaosue: Omeem:
7YA=1WU1 B=2 JIN C=3 :R1, R4, R5
8) A=1 UJIU B=2 U C=3 : R1, R2, R5
9)HE A=1 NJIN B=2 U C=3 :R1, R3, R4, R5
10) (A=1 UJIA B=2) 1 C=3 :R1, R5

W sakoHel, mpuBeLeM IPUMEPHI, B KOTOPHIX 3HAUEHU OGHUX I10JIell cpaB-
HUBAIOTCA CO 3HAUEHUAMH JPYTUX ITOJIel, a TaKKe ¢ apudMeTUIEeCKUMHU BbIpa-
KeHUAMH.

Ycaosue: Omeem:

11) B>=A :R1, R2, R3, R4
12) B>=A 1 B>=C :R2, R3, R4

13) A=BUJIN A=C :R2, R3, R4, R5

14)C=A+B :R1
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B KOMIOBIOTEPHOM MpaKTHKYMe BhI Y2Ke IIO3HAKOMHUJIUCH ¢ TabnyHOMi dop-
MOl IIpeACTaBJIEHUA YCJIOBHUM 3alrpoca B KOHCTPYKTOpe 3anpocoB. MokHO ro-
BOPHUTH O TOM, YTO B KOHCTPYKTOpPE 3aIIPOCOB UCII0JIb3yeTCs TabIMYHBI c110c00
IpeACTaBJIeHUA JOrMYECKUX BhIpakeHuii. PasbepeMcs nogpobHee ¢ 3TUM CIIO-
cobom.

B sueiikax TabJIMIBI KOHCTPYKTOPA 3alIpOCOB 3aIIMCHIBAIOTCA YCJIOBUSA, Ha-
KJIagblBaeMble Ha 3HAUEHUS COOTBETCTBYIOIIUX IOJIeii. ¥YCJIOBUSA, CTOAIIUE B
OJHOH CTPOKE, BHIIIOJHAITCA OZHOBPEMEHHO, T. €. OHU COeTUHSAIOTCA MEXKAY
co6oit omepanueii Y; ycioBUs B Pa3HBIX CTPOKAX COEZUHAIOTCA Olleparueit
nJn.

Ta6auya uzpaem porv punompa npu evib6ope 3anuceii u3 BJ]: cnawana ombu-
parwomcea 3anucu, yoosaremaopauue Ycio8usm nepeoil CmpoKu, 3amem K Hum
dobasasiomes 3anucu, yoosaemaopaouue Ycaos8usim 6mopoii cCmpoxku, u m. 0.

B cienyroureii Tabiiuiie IpuBeeHbI IPUMEPhI Pealu3aI[UH JJOTUYECKUX BhI-
pakeHu# TaGIMYHBIM METOAOM, IIPUMEHSIEMBIM B KOHCTPYKTOPE 3aIIpOCOB.
Hcnonb30BaHEI YCJIOBUA BEIGOpA M3 pACCMOTPEHHOTO BhIIIE (JOPMAaIILHOTO IIPU-
mepa.

Ycaosue A B C
1) A=1 "1 B=2 =1 =2
2) A=1 1JIN A=3 =1
=3
3) A=1 JIN B=2 =1
=2
4) A=1 NJIA B=2 UJIN C=3 =1
=2
=3
5)A=1 1 B=2UC=3 =1 =2 =3
6) HE A=1 <>1
7) A=1 U B=2 JIN C=3 =1 =2
=3
8) A=11JIN B=2 U C=3 =1
=2 =3
9) HE A=1 1JIX B=2 U C=3 <>1
=2 =3
10) (A=1 1JIN B=2) U C=3 =1 =3
=2 =3

cM. npodoncerue
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ITpodoasxcernue mabauyot

Ycaosue A B C
11) B>=A >=[A]
12) B>=A 11 B>=C >=[A] AND >=[C]
13) A=BHWJIN A=C =[B]OR =[C]
14) C=A+B —[A}+[B]

ObpaTute BHUMaHMe Ha ycaoBue B npumepe 10. IIpu sanucu B Tabaunny dax-
THYECKH IIPOU3OIIJIO PAaCKPHITHE CKOOOK U JaHHOE JIOTHYeCKOoe BEIpa)KeHue 3a-
MEHUJIOCHh 9KBHBAJICHTHLIM BEIPAYKEHHUEM:

A=1HC=3 NJIN B=2 U C=3

Nmsa nons, 3akI0YeHHOE B KBaJApaTHbIe CKOOKH, HACHTU(PUIIUPYET 3HaYe-
HHe 3TOro nojdA B 3anucu. Takoe 0603HaYeHNEe B IPHUHIIUIIE MOXKHO UCIIOJIB30-
BaTh BO BC€X YCJIOBHBIX BBIPaXE€HHAX B KOHCTpPyKTOope. Hanmpumep, oTHOIIe-
HUe A=1 B KOHCTPYKTODE 3aIpoca B cToJI0Ie A MOXKHO 3alIUCATh B BYX Bapu-
anrax: 1) [A]=1, 2) =1. Bropoil BapMaHT KOpodYe, IIO3TOMY OOBIYHO
MOJB3yIOTCSA MM. YcjaoBue B mpumepe 13 MoskHO Onliio Obl 3amucaTh TakK:
[A]=[B] OR [A]=[C].

CucrtemMa OCHOBHbIX NOHATUN

¥YcaoBusa BeI60pa JaHHBIX

¥Yciaosue BoiGopa —
JOTHYeCKoe BhIPpaXKeHHe

ITpocmoe nozuueckoe Caoxcrnoe (cocmasHoe ) nozuieckKoe svipaxcenue
8blpadcerue

OTHOIIEHUA + JOrHYeCKHe MoJIs + JIOTHYECKHe onepanuu

OcHOBHBIE JIOTHYECKHEe onepanMu

Onepanysi OTHOIIEHUSA

HJIN JIOTUYECKOe II0JIe HE H HJIH

(oTpunanue) | (Joruyeckoe yMHO- | (JIorHuyecKoe CJIOXKe-
KeHUe (KOH'BIOHK- | Hue (U3 BbIOHKITNA))
nus))

B xoHCTpYKTOpE 3an1pocoB (Access) —
rabJuyHan opMa IpeACcTaBJIE€HUS YCJIOBHA BbIGOpa

U o6pepunser ycaoBus NJIN o6 beqnHseT YCIOBUAA B PA3HBIX CTPOKaX
B OZHOM CTPOKE
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1.

2.

Bon POCLI U 3agaHunA

a) Yo Takoe JIOTMYECKOe BhIpakeHue?

6) Kakue cynecTByIOT OCHOBHEIE JIOTHUECKHe onepauuu? Yro Takoe Tabaniia uc-
THHHOCTU?

Jis Tabiuiiel, IpUBeIeHHOH B § 35, onpeaenuTe pe3yJibTarbl OTOOpa 3anucei no
CJIEAYIOUMM YCIOBHASAM:

a) A=2 U B=2

6) A=2 1JIN B=2

B) A=2 1 B=1 NJIN C=3

r) A>B

n) C=A+B

e) A=1 JIN A=2

x) B>1 U B<3.

Bce yc0BuA U3 NpeaBIAYIIETO 3aJaHUA IPeAcTaBbTe B TabnuuHoit ¢popme, T. €. Ha
A3BIKe KOHCTPYKTOpa 3aIIpPOCOB.



[maBa 6

TexHonormm nHpopmaLMOHHOro
MoAenupoBaHus

MopenupoBaHue
§36 | 3aBucumocTeun
MeXxay BeriMYuHamm

BenuuuHbl n 3aBUCMMOCTHU Mexxay Humu

ConepskaHue JaHHOTO pasaesa yYeOHHKAa CBA3aHO ¢ KOMIILIOTEPHLIM MarTe-
MaTUYeCKHUM MojesupoBanueM. [IppyMeHeHMe MaTeMaTUYECKOr0 MOJeJINPOBa-
HUSA IIOCTOSIHHO TpebyeT ydyeTa 3aBHCHMMOCTEH OZHUX BEJUYHH OT JPYTHX.
IIpuBenem npuMephbl TAKUX 3aBUCUMOCTEIH:

1) BpeMs nazieHuA Tejia Ha 3€MJII0 3aBUCHUT OT €0 IIEPBOHAYAJILHOMN BBICOTHI;

2) naBieHue rasa B 6aJIIOHe 3aBUCUT OT €r0 TEMIIepaTyphl;
3) ypoBeHb 3a00JIEBAEMOCTH »KUTeJieil ropoga 6pOHXHAJLHOM acTMOM 3aBU-
CHUT OT KOHIIeHTPaIl} BPEeIHLIX IIPDHMEcCeil B rOpoJCKOM BO3LyXe€.
Peanusanus MaTeMaTHYeCKOM MOJEJHN Ha KOMIbIOTepe (KomnvlomepHas
mamemamuieckas moldesv) TpeOyeT BJIAJEHUS IIpHUEeMaMM IpeACTaBJIEHUS
3aBHCHMOCTEH MeXXAy BeJIMUNHAMU.

PaccMoTpuM pasnyHbBIEe METOABI IIPEACTABJICHUA 3aBUCUMOCTEMH .

Bcesakoe ucciienoBanue HY»XKHO HAUYHMHATDH C BBIJICJIEHUS KOJHYECTBEHHBIX
XapaKTEepPHUCTHUK HUcCIeayeMoro oobexkTa. Takue XapaKTepUCTUKY Ha3bIBAIOTCHA
BeJIMYHHAMH.

C noHATHEeM BeJIMUYUHBI BEI Y2Ke BCTpedyaJuch B 6a30BOM Kypce nHGpopMaTH-
Ku. HamroMHUM, 4YTO CO BCAKOM BEJIUYNHOMN CBA3aHBI TPU OCHOBHBIX CBOMCTBA:
ums, 3Haverue, mun.

HMa BeITUUYUHBI MOXKET ObITh CMBICJIOBBIM U CUMBOJHUYecKUM. IIpuMepom
CMBICJIOBOT'O UMEHU ABJIAETCA «JaBJIeHHe rasa», a CHMBOJHYECKOe UMA OJdA
3TOM Ke BeJIMUNHLI — P. B 6a3ax JaHHBIX BeJHUYHNHAMU ABJISAIOTCS IIOJIA 3alIH-
ceif. [Io1a HUX, KaK MPaBUJIO, UCIOJL3YIOTCA CMBICJIOBbIe HMEHa, HaIIpuMeD:
DOAMUIINA, BEC, OIIEHKA uT. 11. B busuke 1 Apyrux Haykax, UCI0OJIb3yI0-
IIUX MaTeMaTHUYEeCKHil ammapaT, IPUMEHAITCA CUMBOJIMUECKHE MMeHa IJid
o0o3HaueHUs BeJIMUYUH. YTOOLI He TepAJICA CMBICJ, AJIS ONpedeJIeHHbIX BeJIU-
YHH MCIOJb3YIOTCS CTaHJapTHEIe uMeHa. Hanpumep, BpeMs 0603Ha4YaroT OyK-
BO#i t, cKopocTb — V, cuny — F mn 1ip.
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Ecsu 3HaueHMe BeJIMUUHBI He U3MEHSIETCsI, TO OHA Ha3bIBAETCs MIOCTOSHHOM
BEJIMYMHON HJIM KOHCTaHTOM. IIpumep KoHcTaHTel — umcjgo IIumdaropa
n = 3,14259... . Be1uuuHa, 3HaYeHHe KOTOPOI MOXXeT MEHATLCH, Ha3bIBaeTCs
nepemensoii. Hanpumep, B omucanuu mpolecca majeHus Teja IepeMeHHbIMU
BeJIMYMHAMH ABJISIOTCA BbicoTa H U BpeMs mafeHus t.

TpeTbUM CBOMCTBOM BeJIMUMHEL ABJIAETCA ee THII. C MOHATHEM THUIIA BeJIH-
YUHBI Bbl TAK’Ke BCTPeYaJICh, 3HAKOMSCH C IIpOrpaMMHpPOBaHNEM U OazaMu
HaHHBIX. THUII onpeiesiseT MHOXKECTBO 3HAYEHUM, KOTOPhIe MOJYKeT IPUHUMATD
BesinunHa. OCHOBHBIE THUIBI BeJIMUMH: YHUCJIOBOM, CUMBOJIbHBIN, JJOTMUECKHIA.
ITockonpky B taHHOM pasfeiie Mbl OyJeM FOBOPUTH JIUIIb O KOJUUECTBEHHBIX
XapaKTepHUCTHKaX, TO U pACCMAaTPUBATLCA OYAYT TOJBKO BEJIMUNHBI YHCJIOBOTO
THUIA.

A Temepb BepHeMcA K nmpuMmepaM 1-3 u 0603HaunM (IouMeHyeM) Bce Iepe-
MEeHHBI€e BeJINUHUHBI, 3aBUCHMOCTH MEXX 1y KOTOPLIMU Hac OyAyT NHTepPeCcOBaTh.
Kpome nmeH ykakeM pasMepHOCTH BeJIMUMH. PazMepHOCTH OnpeAesiioT equ-
HUIBI, B KOTOPBIX IIPEACTABJISIOTCS 3HAYCHUA BeJIUUUH.

1) ¢t (c) — Bpemsa nagenusi; H (M) — BbICOTa MajieHUA. 3aBUCUMOCTD OyaeM

IIpeCTaBIATh, IIpeHebperas y4eToM COIMPOTHBJIEHUA BO3AyXa; YCKoOpe-
Hue cBoOoxHOTO najgeHusd g (Mm/ cz) 6yaeM cUHTaTh KOHCTAHTOIA.

2)P (u/ M2) — JzaBJieHMe rasa (B equHuIlax cucremsl CU naBieHue nsmepsa-
eTcs B HbIOTOHAaX Ha KBaJpaTHLIA MeTp); ¢ °C — TemnepaTrypa rasa. [las-
JleHHe IIpU HyJie rpaaycoB P, OyleM cuuTaTh KOHCTAHTOM IJIA JAaHHOTO
rasa.

3) 3arpas3HeHHOCTh BO3AyXa OyZleM XapaKTepUu30BaTh KOHIeHTpaluei Ipu-
Mecel (KaKUX UMEeHHO, 6yaeT ckasaHo mo3xke) — C (Mr/ M3). Exnauna ns-
MepeHUusi — Macca IpuMeceii, comepxkamuxcsa B 1 KybumdueckoM MeTpe
BO3JyXa, BhIpa'KeHHasd B MIJIJINTpaMMaXx. ¥ poBeHb 3a6oJjieBaeMocTH 6y-
JeM XapaKTepH30BaTh YHCJIOM XPOHHYECKHX OOJIBHBIX aCTMOI, IIPHUXO-
pamuxcsa Ha 1000 »xuTeneit gauauoro ropoga — P (60J1./ThIC.).

OTMeTHM Ba)XKHOe KAueCTBEHHOE Pa3jHuuyMe MeXXAy 3aBUCHUMOCTSIMHU, OIIU-
CaHHBIMH B npuMepax 1 u 2, ¢ 04HOIi CTOPOHEI, U B IpuMepe 3, ¢ Apyroii. B mep-
BOM cJIy4yae 3aBHCHUMOCTh MEXXAY BeJIMUYMHAMH ABJSETCS IOJHOCTHIO oIpene-
JIeHHOH: 3HaueHne H O0JHO3HAYHO ONpeeisieT 3HaueHnue ¢ (mpumep 1), 3Haue-
HHe ¢ OMTHO3HAUHO onpejeseT 3HaueHue P (mpumep 2). Ho B TpeTheM IpumMepe
3aBHCHMOCTb MEXKAY 3HaYeHHEM 3arpsA3HeHHOCTH BO3AyXa U ypoBHeM 3aboJie-
BaeMOCTHU HOCHUT CYIIIECTBEHHO 00Jjiee CIOMKHLINA XapaKTep; IIPH OJHOM M TOM Ke
YPOBHe 3arpsi3HEHHOCTH B pa3HbIe MeCAIILI B OXHOM H TOM JKe ropoje (njiu B
Pa3HBIX TOpPoAaxXx B OOUH M TOT K€ MeCsAIl) YPOBeHb 3a60JIeBa€MOCTH MOYKET
6bITH Pa3HBIM, IOCKOJBLKY HA HEro BJIUAIT U MHOTHE Apyrue dakTopbl. OTJI0-
KUM OoJiee meTasibHOE 00CY KAEHHE 9TOr0 IIpMMeEpa 0 cJeAyIoIlero naparpa-
¢a, a MoKa JUIIb OTMETHM, YTO HA MaTeMaTUYECKOM SI3bIKe 3aBUCHUMOCTHU B
npuMepax 1 u 2 aiaAwTCA GYHKIMOHAIBHBIMH, a B TIpuMepe 3 — HeT.

MatemaTtn4yeckue mogenu

Eciu saBUCHMOCTD MeXAy BeJINUNHaAMU yaaeTcsda IpeaCTaBUTh B MaTeMaTH-
YeCcKOu (bopme, TO MBIl UM€€eM MaTeMaTU4YeCKYIO MOeJIb.
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MaTremaTHuyeckKkass MOAeJIb — 3TO COBOKYIHOCTb KOJHMYECTBEHHBIX Xa-
PaKTEPUCTUK HEKOTOPOro o6beKTa (IIpoliecca) M CBsA3eH MeXAY HUMH,
IIpeACTaBJIEHHBIX Ha A3bIKe MaTeMaTHKH.

XOpOU.IO HM3BECTHBI MaTeMaTHN4YeCKHue MOoaeJin OJIA INePBbIX ABYX IIPHUMEpPOB.
OHu oTpakaroT GU3NYeCKHe 3aKOHLI U IPEJCTABJIAIOTCA B BUAe hopMy:
2H t
t=_|—; P=P|l+—|.
g 273

9To IpuMephbI 3aBUCUMOCTEI, IIpeACTaBJCHHLIX B QYHKIIMOHAJIBLHOI (hopMe.
ITepByi0o 3aBCHMOCTh HAa3bBIBAIOT KOPHEBOIl (BpeMs IPOIIOPIIHOHAJIBLHO KBaj-
pPaTHOMY KOPHIO BBICOTHI), BTOPYIO — JIMHEHHOM.

B GoJiee cioKHBIX 3ajjayax MaTeMaTHYECKHE MOJENH IIPEeACTaBJISAIOTCSA B
BHJle YPAaBHeHUHA HMJIU CHCTEM ypaBHeHHU. B KoHIle JaHHOM ryaBhl 6yzeTr pac-
CMOTpEH IIpUMep MaTeMaTH4YeCKOM MOJejid, KOTOpasa BhIpa)kaeTcsl CUCTeMOit
HepaBeHCTB.

B eme 6oJiee cokHBIX 3afadax (mpuMep 3 — OAHA M3 HUX) 3aBUCUMOCTH
TOKE€ MOXKHO IIPEJICTABUTL B MaTeMaTHUUYeCKOi (opme, HO He GYHKIIMOHAJIb-
HOM, a HHOM.

Ta6nuuHble u rpacdhuyeckue moaenu

PaccmoTpuMm npuMeps! ABYX APYTrUX, He GOPMYJIBHBIX, CIIOCOO0B IIpeACTaB-
JeHusA 3aBHCHUMOCTEIl Me)XJy BeJUYMHAMM: TabamuyHoro u rpacdudeckoro.
IIpencraBbTe cebe, YTO MBI PEeUIUIHN IIPOBEPUTH 3aKOH CBOGOAHOTO MajeHUA
TeJia 9KCIIEPUMEHTANBHBIM IyTeM. DKCIIePUMEHT OPraHU3yeM CJIeAYIOIUM 06-
pasomMm: Gymem OpocaTh CTaJbHOM HIapHUK ¢ 6-MeTpPOBOM BBHICOTHI, 9-MeTpPOBOM
u T. A. (uepe3 3 meTpa), 3aMepsAA BLICOTY HAYaJIbHOI'O IIOJIOKEeHHUS IapuKa U
BpeMs najgeHusd. ITo pesyabraTaM sKCIIepPHEMEHTA COCTABUM TabJIUILy M HApUCY-
eM rpaduk.

H,m t,c Maaenue rena
1,1 30
9 1,4 25 N
12 1,6 T 20 /_’j.—-*“
15 1,7 £ 15 >
o
18 1,9 a0
05
21 2,1 . . . .
24 2,2 0 10 20 30 a0
27 2,3 Beicora (M)
30 2,5

Puc. 6.1. TabsmuHoe u rpaduyecKoe NpejCcTaBJIeHue 3aBUCHMOCTH
BPEMEHM NaJeHMs TeJa OT BHICOTHI
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Ecan xaxayro napy suauenuii H u t u3 faHHOM TabIHUIBI MOACTABUTD B IIPH-
BeIeHHYIO BhIllle (OPMyJIy 3aBUCHMOCTH BEBICOTHI OT BpeMeHH, To ¢opmyJa
IIPEeBPATUTCSA B PABEHCTBO (C TOYHOCTHIO JO NMOTPELIHOCTH M3MepeHuii). 3Ha-
4yuT, MoZesib paboraer xoponro. (OgHaxko ecau cOpachIBaTh He CTaJIbHOH Ia-
PHK, a 60JIbIIIOH JIErKU M4, TO PABEHCTBO He OyIeT JOCTUTaThCs, a €CJIU Ha-
AYBHOM LIIapUK, TO 3HaAUEHHA JIEBOI U IIpaBoii yacTeil GopMysasl 6yayT pasiu-
YaThCs O4YeHb CUJIbHO. Kak BBl yMaeTe, mouemy?)

B sToM npuMepe MBI paCCMOTPEJIH TPH cIIocob6a MOAeITHPOBaHUA 3aBUCHUMOC-
TH BeJUUYUH: QYHKIHUOHAJILHBEIK (dpopMyia), TaGIMUYHBIH U rpadUUecKHi.
Oxuako Mamemamuyeckoii Modenvio Ipolecca MaileHUuA Tejla Ha 3€MJII0 MOXK-
HO Ha3BaTh TOJbKO opmysny. @opmyJia 60jiee yHUBEPCaJIbHA, OHA ITIO3BOJIAET
onpeneJUTh BpeMs NaJeHNA TeJja C JI000H BBICOThI, a He TOJIBKO JJIS TOTO 3KC-
IepuMeHTaJbHOro Habopa 3HaueHuii H, KOTOpHI# oToOpakeH Ha puc. 6.1.
HNmMmes dopmyiry, MOXKHO JIETKO CO3AATh TAaGJIHUIY M IOCTPOUTH rpadUK, a Ha060-
POT — BechbMa Ipo6JeMaTUUYHO.

TouHO TaK Ke TpeMs CIIocofaMH MOXXHO OTOOpPa3UTh 3aBUCHMOCTD JjaBJie-
HUA oT TeMIiepaTypbl. O6a mpuMepa CBA3aHbI C U3BECTHBIMHU (HHU3UUECKUMH 3a-
KOHaMH — 3aKOHaMHU IIPUPOABLI. 3HAHUA (PHU3UYECKUX 3aKOHOB IIO3BOJISIIOT
IIPOU3BOAUTH TOUHBIE PACUEThI, OHH JIE}KAT B OCHOBE COBPEMEHHOI TeXHUKU.

NudopmannoHHbIE MOJEJIH, KOTOPLIE ONIMCHLIBAIOT Pa3BUTHE CUCTEM BO Bpe-
MeHH, UMEIOT CIlellaJIbHOe Ha3BaHHe: AUHAMHYecKHe moaeau. B mpumepe 1
IIpUBeJeHa UMEHHO TaKas Mojeib. B dusuke guHaMmuyecKkue HHGOpMaIuoH-
HbIe MOJIeJIH OITMCHIBAIOT ABH)KEHHUE TeJI, B OMOJIOTHH — Pa3BUTHUE OPTraHU3MOB
I NOMYJIAIMHN )KUBOTHBIX, B XHMHH — IIPOTEKaHME XMMUYECKUX peaKkIuil
UT. O

CucrtemMa OCHOBHbIX MOHATUN

MogeaupoBaane 3aBHCHMOCTEH MKy BeJININHAMMU

BeauwuHa — KoauvecmeeHHas xapaxmepucmuxa ucc.rleaye.uozo obsexma

XapaKTepUCTHKH BeJIMYUHEI

HAms: Tun: " 3maueHHe
oTpakaer cmpbics | OTPeAeNAeT BO3MOXKHEIE I eDeMeREAT
BeJIMYMHEL 3HaYeHUs BeJIMYUHbBL Ko D
Budbvt 3a6ucumocmeir:
PyHKIMOHAJIbHEIE Hnrie
Cnoco6v. omobpaxcernus 3asucumocmeil
MaremaTuyeckas Tabruunas Mogeb Tpadpuueckasn
MoJeJb MoAeJIb

Onucanue Pa3BHUTHUS CUCTEM BO BDEMEHH — IJHUHaAMHU4YeCKasa MoJeJlb
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Bonpocbl u 3agaHun

1. a) Kakue BamM u3BeCTHHI (DOPMBI IPEACTABICHUS 3aBUCUMOCTEMH MeKAYy BeJIUYNHA-
Mu?
6) Yro Takoe MaTeMaTH4YeCKad MOJENb?
B) MokeT i MaTeMaTHUYeCKasi MOAEJb BKJIIOYATh B ¢e0s1 TOJbKO KOHCTAHTEI?

2. IlpuBenuTe IpUMep U3BECTHON BaM (QYHKIIMOHAJIBHOM 3aBUCHUMOCTH ((hOpMYyJIEI)
MeX ]y XapaKTEPUCTHKaMHU KaKoro-To o0'beKTa UM IIpoliecca.

3. O6ocHyiiTe MpeMMyIIleCTBA U HEJOCTATKH KaKI0i U3 TpeX ¢hopM IpelCTaBIeHUS

3aBUCHMOCTEH.
Moaenwu
§37 CTaTUCTUYECKOoro
NPOrHo3mpoBaHus

O cTtaTUCTHKe U CTaTUCTUHECKUX OaHHbIX

PaccMoTpuM cnoco6 HaxXoKAeHUs 3aBHUCHUMOCTH YacCTOThl 3a60jieBaeMOCTH
JKUTeJIei ropoja OpOHXHUAJILHOM ACTMOM OT KauyecTBa Bo3ayxa (TpeTuii mpumep
u3 chopMyJIMPOBaHHBIX B HauaJie Ipebiaylero naparpada). Jlrobomy uyesnose-
Ky NOHATHO, YTO TaKas 3aBHUCHUMOCTb cyIiecTByeT. OueBUIHO, 4YeM XyrKe BO3-
AyX, TeM OoJibire 60JIbHBIX acTMOM. Ho 3TO KauecTBeHHOe 3aKJiioueHue. Ero He-
AOCTaTOYHO AJIA TOTrO, UTOObI YIIPaBJIATh YPOBHEM 3arpA3HEHHOCTH BO3AYyXa.
s ynpasiienus TpebyioTcs 6ojiee KOEKpeTHbIe 3HaHUA. Hy XKHO yCTaHOBUTS,
KaKHue UMEeHHO IIPMMeCH CHJIbHee BCEro BJIMUAIOT Ha 340POBLeE JIIOAeii, KaK CBA-
3aHa KOHIIEHTPAIlUA 3THX IIpUMeceii B BO3AyXe ¢ YucjoM 3abosieBaunii. Takyio
3aBHUCHMOCTb MOYKHO YCTAHOBHUTH TOJBKO 3SKCIEPHMMEHTAJILHBIM IIyTEM:
nocpeAcTBOM c60pa MHOTOYHMCJIIEHHBIX JAHHBIX, MX aHAJN3a U 0606111eHNnA.

ITpu pemieHuH TaKUX MPOGJIEM HA IIOMOIIb IIPUXOJUT:

CratucTuka — HayKa o c6ope, HN3MEpPEeHNHN N aHaJIn3€ MAaCCOBBIX KOJIN-
YeCTBeHHBIX JaHHBIX.

Cy1i1ecTBYIOT MEIUIIMHCKAsA CTATHUCTUKA, 9KOHOMHUUYECKasl CTAaTUCTHUKA, CO-
IuaJbHas CTAaTUCTHUKA U Apyrue. MaTeMaTHYeCKHil anrapaT CTATUCTUKH pas-
pabaThsIBaeT Hayka IoJ Ha3BaHMEM MaTeMaThu4yeCcKas CTaTUCTHKA.

PaccmoTpum npumep n3 06J1aCTH MEAUIIMHCKOM CTATUCTHKH.

HN3sBecTHO, uTO HamboJI€E CHIILHOE BINSIHIE Ha O6pPOHXHAJILHO-JIeTOYHEbIE 3a-
6oJieBaHUSA OKA3bIBaeT yrapHBIMA ra3 — okcuj yriaepoga. IlocTaBuB 1eJb oripe-
JEJIUTh 9Ty 3aBUCHUMOCTD, CIEIMaJIUCThI II0 MEAUIIMHCKOM CTATUCTUKE IIPOBO-
AaT coop naHHbIX. OHU cOOMPAIOT CBeJleHNA U3 Pa3HBIX 'OPOJOB O CpeHe KOH-
IeHTpalli yrapHoro rasa B atMmocdepe n o 3a601eBa€MOCTH acTMOM (UHCJIIO
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XpoHHYeCKUX 60bHBIX Ha 1000 sxuTeeit). [TosyuyeHHbIe JaHHBIE MOXXHO CBEC-
- *
TH B TaOJINILY, a TaK2Ke IIPEeJICTABUTh B BUJle TOUEUHO AuarpaMmsl (puc. 6.2°).

C, P,
mr/mM® | Gox./ThIC. Jab0nesaeMocTb acTMON
2 19
;200
2,5 20 X 3 -
2,9 32 g oy 10
T x 0:1 -
8,2 34 $% 800 5
oI
3,6 51 PE<L§ * o . L
3,9 55 © o .. '
472 90 0 2 4 5
4,6 108 KoOHUeHT paumsa yrapHoro rasa (Mrixyt .m)
5 171

Puc. 6.2, Tabnuunoe u rpadruecKoe IpeAcTaBJIeHNEe CTATUCTUUYECKUX JaHHBIX

CraTucTHUYecKue JaHHBLIE BCEr[a ABJIAITCA IPUOIMKEHHLIMH, YCPEeLHEeH-
HbIMHU. I103TOMY OHU HOCAT OLIEHOUHBIIT XapaKTep, HO BEPHO OTPaXKaloT Xapak-
Tep 3aBUCUMOCTH BeJuuuH. U elre o4HO BaXKHOe 3aMeuaHue: AJIsI JOCTOBEPHOC-
TH Pe3yJIbTaTOB, IOJYUYEHHBIX IIyTEM aHAJIN3a CTATUCTUYECKUX JaHHBIX, 9TUX
OaHHBIX JOJXKHO OBITH MHOTO.

W3 nosyyeHHBIX JaHHBIX MOXXHO CAeJIaTh BHIBOJ, UTO IIPY KOHIIEHTPAIUHU
yrapHoro raga zo 3 Mr/M° ero BIusHze Ha 3a60J1€BaeMOCTb aCTMOI HECHIIbHOE.
C manpHeMIIMM pPOCTOM KOHIIEHTPAIlUM HACTyIlaeT pPe3Kuil pocT 3aboJieBae-
MOCTH.

A KaK MOCTPOUTH MaTeMAaTHYECKYIO MOJleJIb JAHHOI'O ABJeHusa? OueBUIHO,
HYXXHO IIOJIyYUTh (GOPMYJIy, OTPaAKAIOIYI0 3aBUCUMOCTh KOJIMYECTBA XPOHU-
4yecKUX 00sIbHBIX P OT KOHIIeHTpanuu yrapHoro rasa C. Ha sa3pIke MaTeMaTHUKHU
9TO Ha3bIBaeTcA pyHKIueii 3asucumoctu P or C: P(C). Bug trakoit QyHKIHN
HeU3BeCTeH, ee CjJelyeT UCKaTh METOJOM IoAOOopa M0 9KCIIepUMEHTAJbHBIM
IaHHBIM.

ITonaTHO, YTO rpad@uK MCKOMOM QYHKIIMU HOJKEH IIPOXOAUTH OJU3KO K
TOYKaM AUarpaMMbl SKCIIepHMEHTAJNbHbIX HTaHHBIX. CTpouTh QYHKIIUIO TaK,
4yTOOBI ee rpadMK TOYHO IPOXOAUJ Yepe3 Bce AaHHbIe TOUKH (puc. 6.3, a), He
uMeeT cMbIcja. Bo-IiepBBIX, MaTeMaTHUYECKHMH BHUI TAKON QYHKIIUU MOXKET
OKa3aThCs CIIUIIKOM CJIOXKHBIM. Bo-BTOPEHIX, y2Ke rOBOPHUJIOCH O TOM, UTO 9KC-
NepUMeHTAJIbHbIe 3HAUEHUSA ABJIAIOTCA IPUOINIKEHHBIMH.

OTcioza ciIeAyIOT OCHOBHBIE TPEGOBAHUA K UCKOMOU QYHKIIUM:

® OHa JOJI’KHAa ObITh JOCTATOYHO MPOCTOM AJIA UCIOJH30BAHUS €€ B JaJlb-
HeHIINX BEIYNCIIEHUIX ;

* JIpuBoAMMEBIE B IPHUMepEe AAaHHBLIE HE SABJSIOTCA OPUIMATLHOM CTATHUCTUKOH, OZHAKO
IpaBAONOAO6GHEI.
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e rpadHK 3TOH QYHKIIUH JOJKEH IIPOXOAUTH BOJIM3U 9KCIEPUMEHTAJIb-
HBIX TOYEK TaK, YTOOBI OTKJIOHEHHUA 3THX TOYEK OT rpaduka Obljiu Mu-
HUMaJIbHBLI ¥ paBHOMepHBHI (puc. 6.3, 6).

120 180
180 2 160 ;
1a0 f-’ 140 v
120 120
s 100 y. 3
100 rd
pot ;"? 80 Y
@ 60
P od Fad
" 40
2 — 20 —
0 T T T T T 0 v v v v M
0 1 2 a 4 s ] i} 1 2 3 4 5 6
a 6

Puc. 6.3. [IBa BapuaHTa IOCTPOEHUA rpaduUeCcKOoil 3aBUCKMOCTH
10 3KCIIEePHUMEHTAJbHBIM JaHHbIM

ITosyyennyio GyHKIIHUIO, rpadMK KOTOpPOii mpuBeaed Ha puc. 6.3, 6, B cra-
TUCTUKE IPHUHATO HAa3hIBATh PerpecCHOHHON MO EeJIbIO.

MeTopn HavMeHbLIKX KBagpaTtoB

ITonyuyeHue perpecCHOHHOI MO eJIX IIPOUCXOMUT B IBA 9Tama:

1) moxn6op Buaa QyHKIINH;

2) BuIYMCJIEHHE ITapaMeTpPOB GYHKITHUH.

ITepBast 3ajaya He UMEET CTPOTOT0 PeIlleHNsI. 3AeCh MOKET IIOMOYb OIIBIT U
MHTYUIUS MCCJIELOBATEJIsI, 4 BOSMOXKEH U «CJIeloii» mmepebop M3 KOHEYHOI'o
yucja QyHKIIUNA 1 BbIOGOD JIydllleid U3 HUX.

Yame Bcero BBIGOP IPOU3BOAUTCS CPEAH CIEAYIOMINX GYHKIIHUHA:

Yy =ax + b — guHeliHasa GyHKIUST;

y= ax®?+bx+c— KBaJgpaTUuyHasa QyHKIUA;

y = a ln(x) + b — jmorapudMudeckas QyHKIHAT;

Y =ae’” — 3KCIOHEeHIMATIbLHAA QYHKIUA;

y= ax® — cTeneHHas QYHKIHA.

KBagpaTnuHas GyHKIMA Ha3bIBaeTCsI B MaTEeMATHKE NOAUHOMOM 8mMOpoil
cmeneHu. AMHOrZ1a HCIIOJB3YIOTCA MMOJHHOMBI H 60Jiee BLICOKHX CTeIleHel, Ha-
IpUMeDp MOJIMHOM TPEThel CTeIIeHU UMEeEeT BUA: [ = ax®+bx® +cx +d.

Bo Bcex aTtux ¢opmysnax x — aprymMeHT, y — 3HadyeHue ¢pyHknumu, a, b, c,
d — mapamMeTps! QYHKIINH, In(x) — HaTypaJbHBII JorapudM, ¢ — KOHCTAHTA,
OCHOBaHHe HaTypaJILHOrO JiorapudmMma.

Ecuu BB BEIGpasy (CO3HATENBHO MJIM HAyrak) OGHY U3 IIpeAJiaraeMbIX QyHK-
Ui, TO CJAEeAYIOUINM IIIaroM HyKHO IogobpaTs napamerpsi (a, b, ¢ u Ip.) Tak,
4yTOoOBI MYHKIMA paclojiarajach Kak MOKHO OJIM)Ke K 9KCIIepMMEHTAJIbHBIM
TOYKaM. YTo 3HAUHUT «paclojiarajach Kak MOXXHO 6iamxke» ? OTBEeTHUTh Ha 3TOT
BOIIPOC 3HAYMT IIPEAJIOKUTHh METOJ BHIYMCJIEHUS mapaMeTpoB. Takoii meTox
6n1s1 npeasosxeH B X VIII Beke Hemenikum maTemaTukom K. I'ayccom. OH Ha3bI-
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BaeTca meromoM Haumenbmux kKBaapatoB (MHEK). Cyrs ero 3akirodaercsa
B CJIeAyIOIIeM: HCKOMaA GYHKIINA JOJIKHA OBITH IOCTPOEHA TaK, YTOOHI CyMMa
KBaJPaTOB OTKJIOHEHHH Y-KOOPAWHAT BCEX 3KCIEPUMEHTAJIbHBIX TOYEK OT
Y-KoopAuHAT rpadpuka GyHKIuY OblJIa MUHUMAJIBHOM.

M= He OyzeM 37ech IPOM3BOAUTH IIOAPOOHOE MaTeMaTHUUYECKOe OIIMCaHUe
MeTOoJa HauMEHbIIINX KBaApaToB. JJocTaTOYHO TOro, YTO BhI TeIeph 3HAETe O Cy-
LI[eCTBOBaAaHUM TaKoro metrona. OH O4eHb IIIMPOKO UCIIOJIBb3yeTCS B CTATUCTUYEC-
Ko 06paboTKe JaHHBIX M BCTPOEH BO MHOT'HEe MaTeMaTHYeCKHe IaKeThl IIPo-
rpaMmM. Ba’KHO IOHMMATH cieAyIolllee: METOJOM HaMMEHBIIINX KBaApPaTOB IIO
JDaHHOMY HabGOpY 9KCIIEPUMEHTAJIbHBIX TOYEK MOXKHO IIOCTPOUTH JII06YI0 (B TOM
YHCJie ¥ U3 PACCMOTPEHHEIX BHIIIE) GYHKIHIO. A BOT OyAeT JIU OHa HAC yAOB-
JIETBOPATH, 3TO YK€ APYroil BOIPOC — BOIPOC KPUTEPHUA COOTBETCTBUA. Ha
puc. 6.4 uszobpakeHsl TPpU (PYHKIIMHM, IIOCTPOEHHBIE METOJOM HAWMEHBIINX
KBaZpaToB II0 IPUBEJIEHHBIM 3KCIIE€PUMEHTAJIBLHBIM JaHHBIM.

200 200

50 y = 46,361x - 99,881 @ 50 y = 3.4302607555% @

R? = 0,8304 R? = 0,9716
100 100
50 1 50
*
0 L 0 r ; y :
50 . . 0 1 2 3 4 5 6
0 2 4 6
a (1]

200

Y =21,845% - 106.97x + 150,21

150

100

Puc. 6.4. Tpu dpyukuuu, nocrpoenssle mo MHK

JJaHHBIE pPHCYHKM IIOJIlyUYeHBEl C IIOMOINbI0 TaOJHYHOro IHpolleccopa
Microsoft Excel. I'padbuK perpecCHOHHOI MOJeJH HA3BIBAETCS TPEHIOM.
AHriuiickoe ciaoBo «trend» MOXXHO mepeBecTH KaK «00Illee HallpaBJIEHUE»,
HJIN «TeHIACHIIH» .

¥V:xe ¢ mepBOro B3rJfgla XOUeTcA OTOpaKOBaTh BADUAHT JIMHEHHOI'O TpeHa.
I'paduk nuneitnoit pyHkumuu — 3to npamas. Ilonyuyennaa no MHK npsmasa
oTpaxkaeT hakT pocTa 3a60J1eBaeMOCTH OT KOHIIEHTpaIlUN YyrapHOro rasa, HO o
aTOMy rpadHMKy TPYAHO UTO-JM6O0 CKas3aTh O XapaKTepe 3TOro pocra. A BOT
KBaJpPaTHYHBIN ¥ 9KCIOHEHIINAJbHEIHA TPeHABI TpaBaononobunl. Teneps nmopa
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o6paTuTh, BHUMaHNe Ha HaAIHNCHU, IIPUCYTCTBYIOIINEe Ha rpadukax. Bo-mep-
BBIX, 9TO 3aIlMICaHHLIE B SBHOM BHJEe HNCKOMBbIe QYHKIIMM — perpecCHOHHbIE
MoOZeJIH:

JuHelHasA QYHKIIUA: y = 46,361x — 99,881;
9KCIIOHeHIuaJbHaa byHknusa: y = 3,4302 %7557,
KBaJipaTUYHAsA QYHKIIUA: y= 21,845x% - 106,97x + 150,21.

Ha rpadukax IpHUCyYTCTBYET ellle OAHA BEJIUUYHNHA, IIOJyUYeHHAs B pe3yJibTa-
Te IMMOCTPOeHus TpeHa0B. OHa 0003HaYeHa KaK R?. B cTaTHCTHKe 9Ta BeJIHYHUHA
Ha3bIBaeTCsa Koagppuyuenmom demepmurnuposarnrocmu. UMeHHO OHa omnpeje-
JISIeT, HaCKOJIbKO YAAYHOM ABIAETCA IIOJYYEeHHAas perpecCHOHHaA Moaeb. Ko-
adduneHT JeTepMUHUPOBAaHHOCTH BCerja 3aKJiloueH B afuamnasoHe ot 0 o 1.
Eciu oH paBeH 1, TO QYHKIIUS TOYHO IIPOXOAUT Yepe3d TaGJIUUYHbIEe 3HAUEHU A,
ecyia 0, To BEIOPaHHBIN BUJI pErPECCHOHHOM MOZEJIN IIpeesibHO HeynaueH. Yem
R?6nuxke K 1, Tem yaoadyHee perpecCUHOHHasI MOJEJb.

W3 Tpex BeIOpaHHBIX MOAeJIeil 3HAUYeHHe R? HauMeHbIIeE y JuHeHHo#i. 3Ha-
4YUT, OHA caMas HeyJauyHas (HaM M TaK 3TO ObLJIO IMIOHATHO). 3HaUEeHUd XKe R?
y ABYX APYTHX MojeJeil mocTaTouyHo 6ausku (pasHuna meHbmre 0,01). Ecan
OIIPEeIeJIUTH IOTPENTHOCTD PellleHus JaHHOK 3agaun Kak 0,01, mo Kpurepuio R?
9THU MOJEJIM HeJb3sa pasfgenuTh. OHH OMMHAKOBO yAauyHbI. 34€Ch MOTYT BCTY-
IIUTH B CHJIY KaueCTBEHHbIe cooOparkeHusi. Hampumep, ecu CYUTATh, YTO HAU-
6oJ1ee CyIIeCTBEHHO BJIHSIHNAE KOHIIEHTPAIlUH YyrapHOTro ra3a IpPoABJIAETCA IIPU
6OJILIINX BEJIUUYUHAX, TO, MIALA Ha rpad@UKHU, IPEAIIOYTEHUE CJIEeyeT OTAATh
KBazpaTuuyHOil Mogeau. OHa JydIile oTpakaeT pe3Kuil poct 3abosieBaeMOCTH
pH 60JIBIINX KOHIIEHTPAIUAX IPUMECH.

HNHTepecHBIH QAKT: ONLIT IOKA3LIBAET, YTO €CJIM YEJIOBEKY IIPEeIJIOKUTDH Ha
JaHHOM TOYEeYHOM AuarpaMMe IIPOBECTH «HAa Ijia3» IIPAMYIO TaK, YTOObl TOUKU
OBLIM paBHOMEPHO pa36pocaHbl BOKPYT Hee, TO OH IIPOBeEeT JUHUIO, JOCTATOY-
HO OJIMBKYIO K TOH, uTo naetr MHK.

MporHo3upoBaHue NO perpecCUOHHON Moaenu

MEI HOJTyYHJIH PETPECCUOHHYIO MAaTEMATHYECKYIO MOZEJIb M MOYKEM IIPOTHO-
3HUPOBATh IIPOIIECC IIyTeM BbluncJeHuii. Temepbs MOKHO OIIEHUTH YPOBEHb 3a60-
JIEBa€MOCTH aCTMOH HE TOJILKO AJISA TeX 3HAUEHHH KOHIEHTpAllMH yrapHOro
rasa, KOTopble ObLIN IIOJYYEeHbl IIyTEM U3MepeHHuii, HO U AJIs APYTHX 3Haude-
HUH. ITO OYEeHBb Ba’KHO C IPaKTUYECKOi TouKku 3peHusa. Hanpumep, eciau B ro-
poJie IJIaHUPYETCHA IOCTPOUTH 3aBOJ, KOTOPHIN OyaeT BbIOpackIBaTh B aTMocde-
PV YrapHBIi ras, To, paCCYUTaB €ro BO3MOXKHYIO KOHIIEHTPAIlUI0, MOYKHO IIpeJ-
CKas3aTh, KaK 3TO OTPa3UTCs Ha 3a00JIeBaeMOCTH acCTMOM JKUTeJieii ropoja.

CyurecTByeT ABa cmoco6a MporHO30B M0 perpecCHOHHOM Mogenu. Ecau npo-
TI'HO3 IIPOM3BOMUTCSH B IIpeieiaX 3KCIIEpUMEHTAJIbHBIX 3HAUeHN T He3aBUCUMOH
mepeMeHHO# (B HallleM cJiyJyae 3TO KOHIleHTpalusa yrapaoro rasa C), To 9To Ha-
3LIBAETCA 60CCMAHOBJEHUCM 3HAYEHUA.

ITporsoaupoBaHue 3a IIpefejiaMH 3KCIIEPUMEHTAJbHBIX JaHHbIX Ha3bIBaeT-
cs axecmpanoaayuei.

N Mmesa perpecCHOHHYIO MOZeJIb, JIET'KO IIPOrHO3UPOBAaTh, IIPOU3BOAA pacue-
ThI C IIOMOIILIO 3JIGKTPOHHEIX TabJauIl. BriOepeM Ay Halllero IpuMepa B Ka-
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yecTBe HauboJjiee moaxoAAIeii KBaApPaTUUHYIO 3aBUCUMOCTh. [TocTpoum cie-
AYIOIIYIO 3JIEKTPOHHYIO TabIuIy:

A B
1 | Konyenmpayus yzapnozo zasa Qucao 60nbHbix acmmol Ha 1 muic. mume-
(mz/xy6.m) aeil
2 =21,845*A2*A2-106,97*A2+150,21

IloacraBasasa B Aueiiky A2 3HaUYeHMe KOHIIEHTPALX YTapHOTo rasa, B A4ei-
ke B2 6ymem mosyuaTs nporuos saboseBaeMocTu. BoT mpuMep BoccTaHOBJIE-
HUA 3HAYEHUA:

A B
1 Konyenmpayusa yzaprnozo zasa Hucno OoavHbix acmmoii Ha 1 mulc.
(me/Kky6. m) scumeaneir
2 3 25

3aMeTHM, YTO YHCJIO, IIOJIydyaeMoe 110 hopmy.ie B Adeiike B2, Ha camoM fete
ABiAeTcA APoOHBIM. OZHAKO He UMeeT CMbICJIA CYMTATDH YUCJIO JIoAel, fake
cpenHee, B IpOOHBIX BesuunHax. [I[po6HasA yacTs yaajieHa — B ¢oopMaTe BbIBO-
aa ugucja ykasaHo 0 nudp mocie 3ansaToi.

OKCTPaNOJIAIUOHHBIN IIPOrHO3 BHINIOJIHAETCA aHAJIOTHYHO.

TabuuyHBIHA IPOIEeCCOP AAeT BO3MOMKHOCTH IIPOU3BOAUTL 3KCTPAMOJIAIIUIO
rpa@uyecKuM criocoboM, IIPOAOJIXKaA TPEH/ L 3a IIpeieJibl 9KCIIePUMEeHTAaJIbHbBIX
maHHBIX. KaK 3TO BBITVIAAUT IIPU UCIIOJb30BaHUU KBaJAPAaTUYHOI'O TPEHAA AJIs
C = 7, nokasaHo Ha puc. 6.5.

B psage caydaeB ¢ 3KCTpamoJsAnueil Hago OBITH OCTOPOKHBIM. IIpumMeHuU-
MOCTBH BCSAKOM pEerpecCMOHHOM MOJeJi orpaHH4YeHa, OCOOeHHO 3a IIpejesiaMHU

500 y=-24,845x2—166,97x+156;21
450 RZ=0,9768 7/
400 7
350

-/
750 /
200 /
o 4

100

0 =

0 2 4 6 8

Puc. 6.5. KBagpaTU4HEBIi TPEHA C 3KCTPAIIOAALINEH
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9KCIIepUMEHTAaJIbHO 00siacTH. B HallleM npuMepe IIpH 3KCTPAIIOJIAI MY He cJie-
AYeT JaJeKo yXOAUTH OT BeJIMYMHEI 5 Mr/M°. BIIo/IHE BO3MOYKHO, UTO Aajee Xa-
PaKTep 3aBUCUMOCTH CYIIeCTBeHHO MeHseTcsa. CIIUIIKOM CJIOKHOU SBJISIETCS
CHCTEMA «9KOJIOTUS — 3JO0POBhE YEJIOBEKa», B HEMl MHOIO pas3jInYHbIX haKkTo-
POB, KOTOpPBIE CBA3aHbI APYT ¢ ApyroM. ITonyuyenHas perpeccuoHHas QyHKIIUSA
ABJIAETCS BCErO JHUIIb MOJEJILIO, 9KCIIEPHUMEHTANLHO IOATBEPIKACHHOMN B AUa-
ma3oHe KOHIIeHTpaInii ot 2 1o 5 mr/ M. Yo OyZeT BAAJIH OT 3TOM 00J1aCTH, MBI
He 3HaeM. BcsAKas sKCTpanoJaAnUA AEPKUTCSA HA TUIIOTE3€: «IPEAIIOJIOXKUM,
YTO 3a IpelesaMy 9KCIIEPUMEHTANIbHON 06J1aCTH 3aKOHOMEPHOCTh COXPaHAET-
cs». A ecsin He coxpaHsaeTca?

KBagpaTuunas Mozesb B JAaHHOM IIPHMeEPeE B 06JIACTHU MaJIbIX 3HAUEHU I KOH-
HeHTpanun, Oau3kux K 0, BooOIlIe He roguTCA. IJKCTPAIOJHPYS €e Ha
C=0 MI‘/M3, noayuum 150 yesroBek 60JIBHBIX, T. €. 60JIbIIIE, YEM IIPH 5 MI/ M>.
OueBHAHO, 3TO HeJIENIOCTh. B ob/1acTu Masibix 3HaueHuii C gyudiie paboTaeT sKc-
IOHeHIINaJbHaA Moaesb. KcTaTu, 3T0 JOBOJILHO TUNIHMYHAA CUTYAI[Hs: PA3HBIM
06J1aCTAM JaHHBIX MOTYT JIyYIlle COOTBETCTBOBATh Pa3HbIe MOJEJIH.

CuctemMma OCHOBHbIX NOHATUNA

Mopgesn cTaTHCTHYECKOTO NMPOrHO3HPOBAHHA

CraTUCTHKA: HayKa o c6ope, U3BMEPEHHH U aHAJIN3e
MacCCOBBIX KOJHUYECTBEHHBIX JAHHBIX

Cmamucmuueckue daHHble

Ipubruxennviii xaparxmep TpebyioT MHOrOKPATHBIX U3MEPEHUH

Pezpeccuonnas modenv

OnuceiBaeT 3aBUCUMOCTD BH}I perpeccnonnoﬁ MosxeT UcIIOJIL30BATHCA
MeXAy KOJITMYECTBEHHBIMU Q)ynxunn omnpeaeisieTcsa AJIsI TPOrHO3UPOBaAHUA
XapaKTepuCTHKaMH l'IOlIGOpOM II0 JKCIIEpHUMEH-

CJIOXHBIX CUCTEM TaJbHBIM JaHHBIM

Memo0 HaumeHbWUX K8AOPAMOE

WUcnonbsyerca pna Beiuuc- | Bug perpeccuonnoil moaesn | Conep>KUTcss B MaTeMaTH-
JIeHHsI IIapaMeTpOB perpec- | 3aiaeT oJb30BaTeJIb YeCKOM apceHaJie 3JIEKTPOH-
CHOHHOM MoJesun HBIX Ta6JIHIL

Bonpocb! u 3agaHus

1. a) Yro Takoe craTuCTHKA?
6) ABJsAIOTCS JIM PE3YIbTATHI CTATUCTHUYECKHAX PACUETOB TOUHBIMHU?
B) YUTO0 TaKOE perpecCHOHHAs MOJEb?

2. Kakue u3s CIeAYIOIINX BEeJIMYNH MOXXHO Ha3BaTh CTATUCTHYECKUMHU: TeMIieparypa
Baliero teJja B nannmﬁ MOMEHT, CpeaAHdAs TeMIlepaTypa B BallleM permoHe 3a Iio-
CJIelIHPIﬁ MecALl; MAKCHUMaJIbHasA CKOPOCTh, pa3BHUBaeMas ].IaHHOﬁ MOLEJIBIO aBTO-
MO6HJIH; cpeagHee YNCJIO OCagKOB, BBINIAZAIOIIINX B BallleM PErMOHe B TEYEeHHe roz[a?
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3. a) Ina yero HCIOJBL3YETCS METOJ HAUMEHBIINX KBaApPaTOB?
6) Uto Takoe Tpeua?
B) Kak pacnosaraercs aunusa TpeHaa, nmocrpoedHas no MHK, oTHoCHTEeIBHO 9KC-
NIePUMEHTAJILHBIX TOUEK ?
r) Mosxer Jiu TpeHA, mocTpoenublit o MHK, nmpoiiTu BeIllle BCeX 3KCIIePUMEHTAb-
HBIX TOYEK?

4. a) B yem cmbica mapaMerpa R°? Kakue sHaueHHsA OH IPUHIMAET?
6) Kakoe 3HaueHue mpuMer napameTp R, eciiu TpeH/ TOYHO IPOXOLHUT Yepes DKCIIe-
PUMEHTAJILHEIE TOUKH?

5. Ilo maHHBIM U3 ciexyouieil Tabauipl mocTpoiite ¢ momombsio Excel auneiinyio,
KBaZApaTHUYHYIO, 3KCIIOHEHIIHAJBbHYIO U JIOTapUDMHUUYECKYIO PerPeCCUOHHBIe MoJe-
au. OnpenesnuTe mapamMeTpsbl, BBIOEpUTE JYUIIYIO MOAEIb.

2 |46 |8 |10 {12 |14 (16 |18 |20 |22 |24 |26 |28
y |44 [32 |35 |40 {30 |27 |21 |25 |20 |23 |18 |19 [20 |16

6. a) Yro nmogpasymeBaeTcs 0] BOCCTAHOBJICHUEM 3HAYEHUS 10 PEIrPECCHOHHOM Moae I ?
6) YTo TaKOe SKCTPAIOJIALNA?

7. CobepuTe JaHHEBIE O CpeIHEll JHEBHOM TeMIIepaType B BallleM ropojie 3a IOCJIeHIO0
Hepemto (10 gueii, 20 gueit). Ouenure (XxoTA 651 HA Iy1a3), FOAUTCS JH UCIIOJIb30Ba-
HUe JIMHEeHHOI'O TPEeHIa AJIs ONTUCAaHHU XapaKTepa U3MEeHeHUA TeMIIepaTyphI CO Bpe-
MmeHeM. ITonpo6yiiTe myTeM rpadHUYeCcKOi 3KCTPANIOIAIHUA IIDeACKa3aTh TeMiepa-
Typy 4Yepe3 2—5 qHei.

8. IIpuaymaiiTe CBOM IpUMeEPEI IPAKTHUYECKUX 3a7a4, AJIA KOTOPEIX UMEeJIO GBI CMBICJI
BBINIOJIHEHNE BOCCTAHOBJIEHUA 3HAYEHUHA U 9KCTPAIOJAIMOHHBIX PACUETOB.

MopenupoBaHue
§38 KOPpPEenALMNOHHbIX
3aBUCUMOCTEMN

Perpeccunonnbie MaTemMaTHuuYeCKie MOJENN CTPOATCA B TEX CIydasX, Korga
H3BECTHO, UTO 3aBUCHMOCTh MEXKAY ABYMA (QPaKTOpaMu CYII[eCTBYeT U Tpebyer-
Cd IIOJIYYHUTh €e MaTeMaTHUYeCcKoe OIucaHue. A ceifiuac Mbl paCCMOTPHM 3aJjaul
apyroro pozga. IIycTs Ba)XHOII XapaKTepHUCTHKON HEKOTOPOM CJIOYKHO# cucre-
™Mbl ABasAeTcAa ¢pakTop A. Ha Hero MmoryT okaseIBaTh BJHSHNE OJHOBPEMEHHO
MmHOTHe apyrue paktoprl: B, C, D u T. 1. MBI pacCMOTpHM ABa THIIA 3a%a4:

1) onpeaeauTs, oKkaskeIBaeT JHu PaKkTop B Kakoe-a1u60 3aMeTHOE PeTyJIsipHOe

BJIHsIHHE Ha axkTop A?
2) kakue u3 paxkTopos B, C, D u T. . OKa3LIBalOT HauOoJIbIIIee BIUSIHHAE Ha
daxTop A?

B kauecTBe mpumepa CJIOXKHOI CHCTEeMBI GyAeM pacCMATPUBATH IIIKOJY.
ITycTts auist mepBOro THIA 33424 PAKTOPOM A ABJISIETCS CPENHAS YCIIEBAEMOCTh
y4aruxcs KOs, hakTopoM B — (puHAHCOBBIE PACXOABI IIKOJIBI HA X035 -
CTBEeHHBIE HY)>KIBI: PEMOHT 3JjaHUs1, O6GHOBJIeHHe Mebesin, acTeTuuecKkoe odop-
MJIeHHME IIOMEIeHU U T. II. 3Aech Bausinue paxropa B Ha haKTOp A He OUEeBH -
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Ho. HaBepHoe, ropaszio cuJIbHEe Ha yCII€BA€EMOCTDb BIUSIOT APYTrAe IIPHUYUHEI:
YPOBEHb KBAJIN(MUKALINY YUHUTEJIeH, KOHTHUHIEHT yYallluXCA, YPOBEeHb TeXHU-
YeCKHX CPeACTB OOyUYeHUA U Jp.

CrenaJINCTHI IO CTATUCTHUKE 3HAIOT, YTO AJISI TOI'0, YTOOLI BLIABUTH 3aBHUCH -
MOCTBb OT KaKOr'o-TO OIpefeJIeHHOro ¢axKTopa, Hy»KHO MaKCHUMaJIbHO MCKJIIO-
YUTH BJAUSHUE Apyrux daxropos. IIpoine roBopsa, cobupas mHGoOpMaIUIO U3
pa3HBIX IIIKOJI, HYKHO BHIOMPATH TaKHe IIKOJIbI, B KOTOPBIX IIPHUOIN3UTEIHHO
OJMHAKOBBIM KOHTUHIeHT YY€HHKOB, KBAIU(PUKAI[HUA YIHUTEJIEH U IIp., HO XO-
3AMCTBEeHHBIE PAacXobl pasdHble (y OZHUX IIIKOJI MOT'yT GBITH OoraTkie CIIOHCO-
pHI, Yy APDYTHUX — HET).

HNrak, mycTh X03AMCTBEHHBIE PACXOALI IIIKOJIbI BEIPAXKAIOTCA KOJIUYIECTBOM
pyOJieil, OTHECEHHBIX K UHMCJIy YUEHHMKOB B HIKOJe (py6./4yes.), mOTpayeHHBIX
3a onpejieJIeHHBI IIepuoJ BpeMeHHU (HallpuMep, 3a IMocJIeHue 5 JieT). Y clieBae-
MOCTb 2Ke IIYCThb OIIEHUBAaETCs CpeHUM 6aJIJIOM YU€HHNKOB IIIKOJIEI 110 pe3yJbTa-
TaM OKOHUYaHHUS IIocjieHero yue6uoro roga. Eie pas o6pariaem Ballle BHUIMa-
HHe Ha TO, UTO B CTATHCTUUYECKHUX pacyeTaxX OOBIUHO MCIOJb3YIOTCA OTHOCH-
TeJIbHBIE U YCPEAHEeHHbIe BeJIUUYNHBI.

Hroru c6opa manHbIX mo 20 mkojaM, BBeJeHHLIE B 3JIEKTPOHHYIO Tabauny,
npejcTaBieHEl Ha puc. 6.6. Ha puc. 6.7 npuBeseHa ToueyHasa JuarpamMma, Imo-
CTPOEHHAas 110 3TUM JaHHBIM.

A B C
Nen/m 3arpaTsl YcneBaemocTsb (cpeaHuii 6aJ1)
(py6./ueu.)
1 50 3,81
2 345 4,13
3 79 4,30
4 100 3,96
5 203 3,87
6 420 4,33
7 210 4
8 137 4,21
9 463 4,4
10 231 3,99
11 134 3,9
12 100 4,07
13 294 4,15
14 396 4,1
15 77 3,76
16 480 4,25
17 450 3,88
18 496 4,50
19 102 4,12
20 150 4,32

Puc. 6.6. CraTucTuuecKue JaHHLIE
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Puc. 6.7. Toueunas guarpaMmma

3HaueHUA 06eUX BeJUUYHMH: GUHAHCOBBLIX 3aTPAT M yCII€BaeMOCTH YYEHH-
KOB — HMEIOT 3HAUHTEJIbHBIH pasépoc M, Ha MepBbI B3IJIfAM, B3AUMOCBA3U
MeXXay HUMHU He BUAHO. OQHAKO OHA BIIOJIHE MOXKET CYIIIeCTBOBATH.

3aBHCHMOCTH MEKAy BeJUUYMHAMM, KaxKJasd U3 KOTOPBIX IIOJBepraeTcs
He KOHTPOJIMPYEMOMY IIOJHOCTHIO Pa3épocy, Ha3bIBAIOTCSI KOPPeasIu-

OHHBIMH 3ABHCHMOCTAMH.

Pasnges MmaTeMaTH4eCKOM CTATUCTUKM, KOTOPBIM MCCIeAyeT TaKue 3aBHUCHU-
MOCTH, Ha3bIBaeTCA KOPPEJIIIMOHHLIM aHAAN30M. KoppeaAIHOHHBIN aHATNU3
u3y4yaeTr yCpeJHEHHBI 3aKOH IMOBEJeHUA KayKJ0H N3 BeJINUUH B 3aBUCUMOCTH
OT 3HaUEeHU JPYyroii BeJINYUHEI, a8 TaKKe Mepy TaKoil 3aBUCUMOCTH.

O1eHKY KOpPeIANNHN BeJUUYNH HAUNHAIOT C BEICKa3bIBAHUA T'UIIOTE3BI O BO3-
MOJKHOM XapaKTepe 3aBHUCHUMOCTH MEKIy MX 3HaUEeHUsIMHU. Halie Bcero AOIyc-
KaloT HaJIM4YHe JINHEHHOH 3aBUCHMOCTH. B TaKOM ciiyyae Mepoii KOPPeJIAIuOH-
HOM 3aBUCHMOCTH fABJISETCs BeJIMYMHA, KOTOPasd HasbIiBaeTcsa Kod(dpdUuueHToOM
Koppeanauuu. Kak u npexkae, MbI He OyzaeM mucaTh GOpMYJibl, IO KOTOPBIM 3TOT
K03 PHUIIMEeHT BEIYUCIAETCA; UX HAaINCATh HETPYAHO, ropa3ao TpyAHee IOHATD,
nmoueMy OHM MMeHHO Takue. Ha JaHHOM aTale JOCTaTOYHO 3HATH CclaeayIoliee:

¢ KoahdummeHT Koppeaanuu (00bIYHO 0003HAUaEeMBI IpedyecKoi OyK-
BOM p) eCThb YMCJIO U3 AUanas3oHa oT —1 1o +1;

® €eCJIM 9TO YHCJIO II0 MOAYJIIO OJIU3KO K 1, TO MMeeT MeCTO CHJIbHasA Koppe-
Jaanusa, ecau K 0, To ciabas;

e 6JHM30CTH p K +1 03HAUaeT, YTO BO3PACTAHHUIO 3HAUEHUIT 0JHOro Habopa
COOTBETCTBYET BO3pacTaHHe 3HaUYeHU Apyroro Habopa, 6;usocTs K —1
O3Ha4yaeT, YTO BO3PACTAaHUIO 3HAYEHHIl OgHOro Habopa COOTBETCTBYET
yObIBaHUE 3HaYEeHU I Apyroro Habopa;

® 3HaueHMe p JIETKO HaiiTu ¢ momoisio Excel, Tak kKak B 9Ty IporpaMmy
BCTPOEHBI COOTBETCTBYIIOIIHE GOPMYJIBI.
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B Excel pyHKIusA BBIYHCIEHUA KO3DPUIMEHTa KOPPEJAANNH HAa3bIBAETCs
KOPPEJI u BXOQNUT B IPYINY CTAaTHCTHYECKUX MyHKnuii. [IokakeMm, Kak elo
BocnoJib3oBaThcsi. Ha ToMm ke sucrte Excel, rage HaxoguTtesa Tabiniia, mpeacras-
JeHHasd Ha puc. 6.6, Hago yCTaHOBUTH KypCcoOp Ha JIto0yio CBOOOLHYIO AUEHKY U
danyctuth GyHKnui KOPPEJL. OHa 3anpocuT fjBa [Hana3oHa 3HaYeHun. YKa-
’KeM, coOOTBeTCTBeHHO, B2:B21 u C2:C21. ITocse ux BBoaa OyAeT BBHIBEEH OT-
BeT: p=0,500273843. 9Ta BeJilmuHa TOBOPHUT O CPeHEM YPOBHE KOPPEJIAIUH.

Hanuune 3aBUCHMOCTH MEXKIY XO3ANCTBEHHBIMM 3aTpaTaMM INKOJBI U
YCIIEBA€MOCTBHIO HETPYAHO IMOHATL. Y UeHUKH C YAOBOJBLCTBHEM XOLAT B YMC-
TYI0, KPAaCHBYIO, VIOTHYIO IIIKOJIYy, YYBCTBYIOT TaM ce0s, KaK joMa, ¥ II09TOMY
JIydIIle y4aTcs.

B ciegyromem npuMepe NPOBOAUTCA UCCJIELOBAaHME IO OIIPEJEeJIEHUIO 3aBHU-
CHMOCTH yCIIEBA€MOCTH YUAIIUXCSA CTAPIINX KJIACCOB OT ABYX (haKTOpPOB: obec-
Ne4YeHHOCTHU HIKOJIbHOH OHMO/IMOTEKN YUeOHMKAMM ¥ OCHAIIIeHU S IITKOJIbI KOM-
npoTepamMu. U Ta, u Apyras xapakTepHUCTHKA KOJMUYECTBEHHO BhIPA’KaeTCHA B
nporeHTax oT HopMmbl. Hopmoit o6ecrieueHHOCTH yUYeOHUKAMH SBJIAETCA HUX
MOJHBINA KOMILJIEKT, T. €. TAKOE KOJHUYECTBO, KOTAa KaXKJAOMYy YUEHUKY BbIJIa-
I0TCA 13 6UOJINOTEKH BCce HYKHBIe eMy 1A yuebnsl KHuru. Hopmoii ocHameHus
KOMIbIOTEPAMH OyeM CUHUTATh TAKO€ MX KOJHYECTBO, IPH KOTOPOM Ha KaX-
OBbIX YeThIpeX CTapLIEKJACCHHUKOB B IIIKOJIE MPUXOAUTCA OJUH KOMIIBIOTED.
IIpepgnosnaraercs, 4To KOMIbIOTEPAMHU YYEHUKH MTOJIL3YIOTCS HEe TOJIBLKO Ha UH-
dbopMaTHKe, HO U Ha IPYTI'UX YPOKaX, a TaKyKe BO BHEYPOUHOE BpeMsl.

B rabaune, usobpakenHoit Ha puc. 6.8, IpuBeaeHBI pe3yJbTaThl U3Mepe-
Hus#A o6onx haxTopoB B 11 pasHbIX mIKoJgax. HamoMHUM, YTO BIUAHUE KaXKI0-
ro ¢dakrTopa uccienyercsi He3aBUCHMMO OT APYrux (T. €. BIUSHUE IPYTUX
CYIIeCTBEHHHBIX (haKTOPOB JOJIIKHO OLITh HPUGIN3UTEIBHO OAMHAKOBBIM).

O6ecneuyenne yueGHOro nmpoiecca
N O6ecrie4yeHHOCTD VYcneBaeMoCTh O6ecrneYeHHOCTh VYcneBaeMoCTb
3 yuebHHKaMu (% ) (cpenumnii 6anya) | komnerorepamu (%) | (cpegnuii 6aj)
1 50 3,81 10 3,98
2 78 4,15 25 4,01
3 94 4,69 19 4,34
4 65 4,37 78 4,41
5 99 4,53 45 3,94
6 87 4,23 32 3,62
7 100 4,73 90 4,6
8 63 3,69 21 4,24
9 79 4,08 34 4,36
10 94 4,2 45 3,99
11 93 4,32 67 4,5
p= 0,780931 p = 0,572465

Puc. 6.8. CpaBHeHME ABYX KOPPEJIALUOHHBIX 3aBUCHMOCTEH
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Jna o6eux 3aBUCHUMOCTEI ITOJy4YeHbI KO3hPUIMEHTHI JUHEHHON Koppes-
nmuu. Kak BUAHO 13 TaGIHIlbI, KOPPEJIAIUA MEXAY 00eCIIeYeHHOCThIO YUeOH! -
KaMH U yCII€BAE€MOCTBHIO CHUJIbHEEe, YeM KOPPEJSIUA MEXJAY KOMIIbIOTEeDHBIM
obecrieueHEM U YCII€BA€MOCTBIO (XOTS U TOT, ¥ APYTroii KO3aHUIINEeHTHI Koppe-
JANMY He OUeHb 6osibiirne). OTciofa MOYKHO ciejiaTh BBIBOJ, UTO IIOKA elle KHU-
ra ocraercs 6ojiee 3BHAUUTEJIBHBIM HCTOYHUKOM 3HAHUM, YeM KOMIIBIOTED.

Cuncrema oCHOBHbIX NOHATUW

Koppeasuuonabie 3aBHCHMOCTH

9TO 3aBHCHMOCTH MEKY BeJIMUMHAMH, KAXKAaA U3 KOTOPHIX
o/ BepraeTcsa HEKOHTPOJUPyeMOMy pasbpocy

KoppeaauHOHHBINH aHAJH3 JaeT BO3MOXKHOCTh:

onpenesNTh, OKa3bIBaeT JIX OAUH aKToOp BHIOpaATh U3 HECKOJIBKUX HaKTOPOB
CYIIleCTBEHHOE BJIIMAHKE Ha APyroii ¢pakTop | HamuboJiee cylecTBEHHBIH

KoaddpuuuenT Koppeasium p : KOJIHIECTBEHHAsA Mepa KOPPeIsIuu

p MO MOAYJIIO 6JIM3KO K eqUHUIe — CHJIbHadA | p 6JIM3K0 K HYyJII0 — ciaabad koppeadanus
KOppeasnusd

Pacuer p BosamoxkeH B Microsoft Excel ¢ momoisio nporpammel KOPPEJT

Bonpocb! un 3agaHus

1. a) YTo TaKkoe KOPPEeJAIHOHHAA 3aBUCUMOCTh ?
6) YTo TaKoe KOPPeJAIMOHHbIH aHATN3?
B) Kakue TUIBI 3a/1aU MOYKHO PEHIATH C IIOMOIIBIO KOPPEJIAIMOHHOro aHanusa?
r) Kakas BeInunHa ABJIsETCA KOJMUYECTBEHHOM Mepoii koppeasnuu? Kakue sHaue-
HHUS OHA MOYKET IPUHUMATh?

2. C nmomoIp0 Kakoro cpeacrsa TabauuHoro mpoieccopa Excel MOXXHO BBIYUCINTH
K03DPUINEHT KOPPEeNAIUn?

3. a) Ins naHHBIX U3 TAOJIUIILI, IPEeACTaBJIeHHOMK Ha puc. 6.8, mocTpoiiTe ABe JIUHe-
HBbIe PerpecCHOHHEIE MOJIEJIH.
6) s 3THX Ke AAHHBIX BBIYMCJIUTE KO3PPUIUeHTH Koppeasnuu. CpaBHUTE C
IIpUBEAEeHHBIMY Ha puc. 6.8 pesyibraTaMu.

Mopaenu
§39 onTUMaribHoro
nnaHMpoBaHUA

IIpo6iemMa, K OGCY>XKAEHUIO KOTOPOH MBI Teleph IIepeXOoquM, Ha3bIBaeTCd
ONTHMAJbHBIM IUIaHHPOBanueM. O6beKTaMH IIJIAHMPOBAHUA MOTYT OBITH ca-
MBble Pa3HbIe€ CHCTEMBI: AeSATEeJIbHOCTD OTAEJIbHOrO IPEeAIIPUATHS, OTPACIH IIPO-
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MBIIIJIEHHOCTH MJIM CEeJIbCKOrO XO03sAiCTBa, permoHa, HaKOHeI] rocyJapcTBa.
ITocTaHOBKAa 3ajauy IJIAHUPOBAHUSA BBITJIALUT CJIEAYIONIUM oOpa3oM:
® UMeIOTCS HeKOTOpHIe IJIaHOBLIe ToKasarean: X, Y, u ap.;
® uMeIoTCA HEKOTOophIe pecypchl: R1, R2 u ap., 3a c4eT KOTOPBIX 9TH ILjIa-
HOBBI€ IIOKA3aTeJIN MOT'YT OBITh JOCTUTHYTHI. ITU PECYDPCHI IPaKTHYeC-
KM Bcerjia OrpaHUYeHsl;
® pMeeTCs OIpefesIeHHAs CTpaTerndyeckas IeJib, 3aBHCSAIAsA OT 3Ha4de-
HUM X, Y u Ap. INIaHOBBIX IIOKa3aTeJei, Ha KOTOPYIO CJIeAyeT OPUEHTH -
poBaTh IJIaHUPOBaHME.

Hyscno onpedenums 3HaveHue naaHoB8blX nokasamedell ¢ Yyiemom 02patu-
YeHHOCMU Pecypcos Npu Ycao6uu 0CMUICeHUA CmpamezuieckKoi yeau. Imo
u 6ydem onmumanbHbLM NAAHOM.

IIpusenem npumepsl. IIycTh 06'b€KTOM IIJIAHHPOBAHUA ABJIAETCA NETCKUH
cax. OrpaHMYKUMCA JIMIOb ABYMS IIJIAaHOBBIMH ITIOKA3aTEeJIsIMM: KOJIHUYECTBOM Je-
Tell ¥ KOJIMYeCTBOM BocntuTaTesieii. OCHOBHBEIMHU pecypcaMi AesiTeJIbHOCTH JeT-
CKOToO cajia ABJAIOTCA 00'beM GUHAHCUPOBAHUS U IIJIOMIAAU IOMelIleHus1. A Ka-
KOBEI cTpaTerundeckue nean? EcTecTBeHHO, OAHOM U3 HUX SABJISIETCSA COXPaHe-
HUe M YKpeIUleHHe 3I0poBbA Aereil. KommuecTBeHHON Mepoil Takoil Iieu
ABJIAETCSA MUHUMHM3ANA 3a60JIeBa€MOCTH BOCIIUTAHHUKOB JETCKOro caja.

Jpyroii npuMep: IJIaHUPOBAHHE 9KOHOMHUYECKOH AEATEJbHOCTH rocynap-
cTBa. Be3ycyI0BHO, 9TO CIMIIKOM CJIOXKHAA 3ajiadya JJIA TOT'O, YTOGHLI HaM C Hel
MOJIHOCTBIO pasobparbecsi. IIIaHOBBIX IIOKasaTeseili O4YeHb MHOIO: B3TO
MIPOMU3BOJACTBO PA3JIMYHBIX BHAOB IIPOMBIIIJIEHHOH M CEJIbCKOXO03aHCTBEeHHOM
NPOAYKIIUH, IIOATOTOBKA CIIEIIMAJINCTOB, BLIPAOOTKA 3JIEKTPOSHEPIrUH, pasMep
3apILIaThl pabOTHHUKOB OI0AKeTHOI cdephl 1 MHOroe Apyroe. K pecypcam oTHO-
CATCA: KOJNYECTBO paboTOCIIOCOOHOrO HaceJIeHNsI, OI0ZPKeT rocyjapcTsa, IIpu-
POAHBIE PEecypcChl, DHEPreTHKa, BO3MOKHOCTH TPAHCIOPTHHIX CHCTEM H IID.
Kak Bbl HOHMMaeTe, KaXK bl N3 3TUX BUAOB pecypcoB orpanunded. Kpome Toro,
Ba’KHEWIIINM DecypcoM SIBJIAA€TCS BpeMsi, OTBeIeHHOe Ha BBLIIOJIHEHHUE IIJIaHa.
Bompoc o cTpaTernyecKunx 1eJisiX JOBOJBHO CJIOXKHBIM. ¥ rocyapcTBa UX MHO-
ro, HO B pa3Hble IIePHUOALI HICTOPHHU IIPUOPHUTETHI IleJieil MoryT MeHsaThcsa. Ham-
puMep, B BOEHHOe BpeMs IVIaBHOMH 11eJIbIO ABJIAETCS MaKCUMaJIbHass 060poOHOC-
NMocoGHOCTH, BOEHHASA MOIIbL CTPaHbI. B MUpHOE BpeMsI B COBPEMEHHOM IIUBUJIN -
30BaHHOM TIOCyAapCTBe IIPHOPHUTETHOH IEeJbI0 OOJIKHO OBITH JOCTHXKEHUEe
MaKCHUMAJBHOI'O YPOBHS YKU3HU HAaCEJICHUS .

Ecau MBI XOTHM HCIOJb30BATH KOMIIBIOTED IJIs PeEIleHUs 3afadM OITH-
MAJIBHOT'O IIJIAHUPOBAHUS, TO HAM CHOBA HY’XHO IIOCTPOUTHL MATEMATHYECKYIO
mozeab. CienoBaTesbHO, BCEe, O UYeM I'OBOPMJIOCHh B IIpUMepax, AOJKHO OBITH
IepeBeJIeHO Ha A3LIK YHceJ, POpMYJI, yPABHEHUH U APYTUX CPEACTB MaTeMaTH-
KH. B mostHOM 06'beMe AJ1A peajbHBIX CHCTEM 9Ta 3ajaua OYeHb CJIOKHaA. Kak u
paHbIlle, MBI IIOIEM IIO IYTH YIPOIIeHUsI. PacCMOTPUM O4Ye€HBb IIPOCTOM IIpH-
Mep, 13 KOTOPOTr'o BhI IIOJIYUHUTE IpeicTaBlIeHue 06 OJHOM U3 IIOJXO0A0B K peliie-
HHUIO 3aJaYM OITUMAJIbHOIO IIJIAHUPOBAHMA.

IIpumep. IIIKOIBHBIN KOHAUTEPCKHHA IIeX FTOTOBUT MUPOXKKH U ITUPOKHEBIE.
B cuny orpaHHYeHHOCTH €MKOCTH CKJIaJa 3a JeHb MOYKHO IIPDUTOTOBUTH B COBO-
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KynHocTHu He 6osee 700 muTyk uspenuii. Pabouunii qeHb B KOHAUTEPCKOM Iiexe
aautca 8 yacoB. IIOCKONIBKY IPOU3BOACTBO MUPOXKHBIX 60jiee TPYAOEMKO, TO
€CJIN BBIYCKATh TOJBKO UX, 3a leHb MOYKHO IIpou3BecTH He Gosee 250 mTYK,
IMUPOKKOB K€ MOKHO rmpousBecTy 1000 mTyk (ecju nIpu 9TOM He BHIIIyCKaTh
NUPOKHBIX). CTOMMOCTS ITUPOMKHOTO BABOE BHIIIIE, YUEM CTOMMOCTD IIMPOXKKA.
TpebyeTrcs: cocTaBUTH TaKoii JHEBHOM IIJIaH IPOU3BOACTBA, YTOOKI 00€CcIIeYnTh
Hau60JIbIIYIO BEHIPYYKY KOHAUTEPCKOTIO IIexa.

Pasymeercs, aTo ynucTo yuebHbIi npuMep. Bpsaxg jiu cyniecTByeT TaKOMi KOH-
AUTEPCKUII IIeX, KOTOPBIil BEIIIYCKaeT BCEro ABa BHUJAA IIPOAYKIMU, Ja U HAHU-
OoJibIniasi BRIDYYKa — He eIUHCTBEHHAas IieJb ero pa6orel. Ho 3aTo maTemaTu-
4yecKH (OpMYJIMPOBKA 3aadyM OyeT mmpocToii. [laBaiiTe ee BhIpaboTaeM.

IInanOBHIMU IIOKA3aTENIAMHU ABJIAIOTCA:

® Xx — NJHEBHOM ILJIaH BBINNYCKA ITHPOYKKOB;
® Yy — NHEBHO# IJIAH BHINYCKA MUPOKHEIX.

Yo B 3TOM IIpHMepe MOXKHO Ha3BaTh pecypcaMu IrpoudBojcrea? M3 roro,
0 4eM r'OBOPHUTCS B YCJIOBHHU 3aja4yu, 3TO:

® JUINTEeJbHOCTh paboyero fHs — 8 4acosB;
® BMECTHMOCTbH CKJIAACKOro nomemienusa — 700 mecr.

ITpenmnosaraercs 4Js IPOCTOTHI, UTO APYTHE pecypchl (ChIPhe, 3JIEKTPOIHED-
rUs U Ip.) He orpaHudeHbl. PopMasnsanuio neau (JOCTHKEeHNe MaKCHUMAaJIb-
HOU BBIPYUYKH IIeXa) MBIl OOCYZAHM II03KeE.

IToryuuM COOTHOIIEHUSA, CIIEAYIOIINE U3 YCJIOBUI OrpaHU4YeHHOCTH BpeMe-
HU paboThI I1exa U BMECTUMOCTH CKJIafia, T. €. CYMMapHOI'O YHCJIa U3oeJINH.

W3 mocTaHOBKH 3ajjauu cjIefyeT, UYTO HAa U3TOTOBJIEHHE OJHOTI'0 IHUPOYKHOIO
3aTpaumuBaeTcs B 4 pasa 6oJibllle BpeMEHH, 4YeM Ha BBIIIEYKY OJHOrO IIMPOYKKa.
Ecsnu 0603HauYUTL BpeMsA M3rOTOBJIEHUSA MUPOKKA KaK ¢ MUH, TO BDeMs U3ro-
TOBJIEHUA IHUPOXKHOTO OyAeT paBHO 4f MHH. 3HAYUT, CYMMapHOe BpeMs Ha U3-
TOTOBJIEHHE X TUPOYKKOB U Y MUPOKHBIX PABHO

tx + 4ty = (x + 4y)t.

Ho aT0 BpeMs He MOXKeT GBITH 60JIbINe JInTeJbHOCTH pabouero nua. OTcona
cJenyeT HepaBEeHCTBO:

(x+4y)t<8 - 60,
WJIH
(x + 4y)t < 480.

Jlerko mocuuTaTh ¢ — BpeMs H3TOTOBJIEHUA OAHOI'0 MUPOXKKa. ITockoabKy
3a pabounii JeHb X MOKeT ObITh n3rorosjieHo 1000 mTyk, TO HA OUH ITUPO-
skoK Tpatutcsa 480/1000 = 0,48 muH. IloacraBinsaa a3To 3HaueHHE B HEPaBeH-
CTBO, IIOJIYYHM:

(x +4y)x0,48 < 480.
Orcrona
x + 4y £1000.
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OrpanuyeHue Ha 00IIjee YMCJIO U3JAEJH JaeT COBEPILEHHO OUYeBUHOE Hepa-
BEHCTBO:

x +y < 700.

K nByM mosyuyeHHBEIM HepaBE€HCTBAM CJIEAYeT NO00aBUTH YCJIOBHUA ITOJOMHU-
TEJLHOCTY 3HAUEHHUM BEJUYMH X U Y (He MOXKeT ObITh OTPUIIATEJIbHOI'O YHCJIa
MIAPOXKKOB M IHPOXKHBIX ). B HTOre mosiy4uM cucreMy HEpaBEHCTB:

x +4y <1000;
x +y £ 700;
x>0

y=0.

@

A Teneps mepeiizieM K hopMasu3anuy CTpaTernyecKoM mejau: IMoJydeHUIo
MaKCHMAaJIbHOM BBEIDYUYKH. BhIpyuKa — 3TO CTOMMOCTH BCE€il IPOJaHHOH Ipo-
nykuun. IlycTs meHa ogHOro nuposkka — r pyoJeit. Ilo ycioBuio 3azauu, eHa
IHPOXKHOTO B [iBa pasa GoJslre, T. e. 2r pybaeii. OTcioZla CTOMMOCTD BCeil Ipo-
H3BEeJIeHHOI 3a IeHb IIPOAYKIIK paBHa

rx + 2ry = r(x + 2y).

IIenbio IpON3BOACTBA ABJISETCA IMOJYyUYeHHEe MaKCUMaJIbHOM BHIDYUYKH. By-
IeM pacCMaTPHMBATh 3alIMCaHHOE BhIpasKeHHe KaK GYHKIIHIO OT X, Y.

F(x,y)=r(x + 2y).

Ona Ha3bIBaeTCs HeJIeBoi PyHKIueit.

ITockoabKy 3HaUeHHe r — KOHCTaHTa, TO MAaKCHMaJbHOe 3HaueHue F(x, y)
6yeT JOCTUTHYTO IIPH MaKCUMAaJILHOM BeJIJMUHHe BripaxkeHud (x + 2y). IToaro-
MY B KaUecTBe I1eJIeBOil GYHKIIUHM MOXKHO IIPDHHATDH

f(x,y)=x+2y. (2)

CrnenmoBaTeJbHO, MOJYUYEeHHNE OITHMAJbHOI'O IIJIAHA CBEJIOCHh K CJIeAYIOLIel
MaTeMaTU4YeCKOM 3ajaue:

Tpebyemca Hailmu 3HaYeHUs NAAHOBbLX nokasameneii x u y, yoos-
Jaemeopauux 0anHoll cucmeme Hepasencma (1) u npudarnwux maKcumarb
Hoe 3HaueHue yenesoll pynryuu (2).

HWrak, MmaTeMaTUYecKass MOJeEJIb 3aaUd ONITUMAJIbHOIO IIJIAHUPOBaAHUA OJIsA
IIKOJILHOT'O KOHANTEPCKOTI'o IleXa IIOCTPOeHa.

Teneps ciaeAyOIIUI BOIPOC: KaK PEIIUTH 9Ty 3agauy? Bul yxke goragbiBae-
TeCh, YTO PELIATh ee 3a Hac 6yZleT KOMIbIOTEDP C IOMOIIBIO TaGJIUYHOIO IIPoIec-
copa Excel. A MBI 06Cy MM JIMINB IOAXOJ K PEIIIeHUIO, He BHUKAaA B moapo6HocC-
TH MeTozA.

MaremMaTuuyecKasi JUCIUILINHA, KOTOpas MOCBSAIeHA PEIIeHUI0 TAaKUX 3a-
a4y, Ha3bIBA€TCsA MAaTeMAaTHUYECKHM IMPOrpaMMHUpPOBaHHEeM. A IIOCKOJIBKY B Iie-
JeByI0 PYHKIUIO f(x, y) BeJIMUYUHBI X ¥ i BXOASAT JIUHEHHO (T. €. B IIepBO#i cTe-
IIeHH), TO Hallla 3aJlaya OTHOCHUTCAHA K pas3fiesly 9TOi HayKH, KOTOPbIil Ha3bIBaeT-
CA JUHEUHbIM NPOZPAMMUPOBAHUEM.
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CucreMa HallMCaHHBIX BbIIlle HEPABEHCTB IIPEACTABJIAETCA Ha KOODAUHAT-
HOH IIJIOCKOCTH YEThIPEXYTOJIbHUKOM, OTPAHUYEHHBIM YETHIPDbMSA IIPAMBIMH,
COOTBETCTBYIOIIUMH JIMHEHHBIM YPABHEHUIM

x + 4y = 1000,
x+y="1700,

x=0 (ocpY),
y=0 (ocsX).

Ha puc. 6.9 sra obsacTs mpeacTaBisieT cob60il yeTbIpeXyroJbHUK ABCD u
BbIJIeJIeHAa 3aJIMBKOM. J[00as TOUKa YeThIPEXYroJIbHUKA SBJISETCA PelleHueM
cucreMsl HepaBeHcTB (1). Hanpumep, x = 200, y = 100. 3T0it TOYKE COOTBETCT-
ByeT 3HauveHHe IejeBoi ¢yHknun f(200, 100) = 400. A gpyroii Touke
(x = 600, y = 50) coorBercTByeT (600, 50) = 700. Ho, 0ueBHAHO, UCKOMBIM
pellleHHEM sABJAETCA Ta Touka obsactu ABCD, B KOTOPOH 1iejieBast QyHKIUS
MakKcuMaJbHa. HaxosxaeHue 3TOM TOYKM IIPOM3BOJHUTCS C IIOMOIIBIO METOOE
JIMHEeHHOrO MpOrpaMMHUPOBAHUA.

800 Y
600
400
A
200
B
X
0 r y . . r v
D C T
200 400 600 0 1000 1200

Puc. 6.9. O6s1acTh IOMCKAa ONITUMAaJIBHOIO IIJIaHAa

B marematnuyeckom apceHane Excel umeercsa cpeacteo Ilonck pemeHns.
Kaxk penrats faHHyro 3aa4y C IIOMOIILIO 3TOr0 CPEACTBA, Bbl y3HAeTe U3 KOM-

NBIOTEPHOrO IPpaKTHKyMa.
B pesysbTaTe pelleHHA 3aJa4yd IOJYyYaeTCs CJIAEAYIOLIUH ONTUMAaJIbHBIH

IJIaH JHEBHOrO IPOMU3BOJACTBA KOHAHUTEPCKOrO IiexXa: HyXKHO Beinyckatb 600
nUpPoXXKOB M 100 NHPOXXHEBIX. OTH IIJIaHOBbIE II0Ka3aTeJId COOTBETCTBYIOT KO-
opauHaTtaMm TouK¥ B Ha puc. 6.9. B 3T0if Touke 3HaUeHMe IiejIeBOM QYHKIIUN
(600, 100) = 800. Ecsin OOUH IMUPOMKOK CTOUT 5 pybJieil, TO MOSIydeHHASA BbI-
pyuka coctaBut 4000 py6Gteii.
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Cuctema OCHOBHbIX NOHATUN

Mone:m OIITHMAJIBHOI'O NIAHUPOBAHHUA

OntumabHOe IJIaHUPOBaAHHUE — OIIpeaeJieHue 3HaYeHUH IJIAHOBBIX IIOKAa3aTeJei
C y4€TOM OIrpPaHNY€HHOCTH PeCyYpPCOB IIPDH YCJIOBUH NOCTHXKEHUA 3a,z(a1moﬁ nean

Oepauuuenuocmb pecypcoe onucvieaemcsa.

CHCTEMOIl HepaBeHCTB CHCTEeMOIl PaBEHCTB CMEIIaHHOM CUCTEeMO

IJenv onuceIBaeTca pyHKIMEH, )11 KOTOPOi TpebyeTcsa

Ha#TH MHUHHUMYM HalTH MaKCHMYM

Microsoft Excel umeer cnenuanbpHoe cpeacTBo Ilouck pemenus
AJIA pellleHUs 3a7a4 ONTHMAaJIbHOTO NJIAaHUPOBAHUA

Bonpocbl u 3agaHus

1. a) B ueM cocTOHUT 3aiaya ONITUMAJILHOTO JIAHUPOBAHUA?
6) UTo Takoe IJIaHOBEIE IOKA3aTeJIH, pecypeChl, cCTpaTerndeckas neiab? Ilpusegure
IpUMeEPHI.
2. a) I[Tontpo6yitTe chopMyIMpPOBATH COAEPIKaHUE ONITUMAJIBbHOTrO IIJIAHUPOBaHUA AJIA
CcBOe# y4eOHOI NeATEeJIbHOCTH.
6) Uto Takoe MaTeMaTHYeCKOe IIPOrpaMMHUPOBaHUE, JINHEHHOE IPOrpaMMHpOBa-
Hue?
a) CoopmysupyiiTe 3afauy ONTUMAJIbHOTO INIAHUPOBAHUSA AJIS IIKOJbHOIO KOHIM-
TEPCKOTrO I1eXa, B KOTOPOM BBINYCKAETCS TPH BUAA IPOAYKIIMU: IINPOIKKM, THPOMK-
HbI€ 1 KOPYXKHUKH.
6) BHecuTe M3MeHeHUe B MIOCTAHOBKY 3aJayM ONTHMAJILHOIO IIJIAHUPOBAHUS M3
aToro naparpada AJs ByX BUAOB IPOAYKIIMH C YUYETOM ellle OJHOI'O OrPaHNYEeHUA:
YHCJIO MMPOXKHBIX JOJKHO GBITH HE MEHBIIIe YHcja MTUPOoKKOB. Ha KoopAMHaTHOM
ILJIOCKOCTH IIOCTPOMTE 00J1aCTh IOUCKA PEIIeHu .

w
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OcHoBbI counanbHOU UHHOPMaTUKH

PasBuTie nHGOpMaIMOHHLIX ¥ KOMMYHUKAIMOHHLIX T€X HOJIOTHI OKa3aJio
CHJIbHEliIIIee BJUSHNE Ha BCe CTOPOHEBI }KU3HU YeJIOBEUEeCKOoro obIecTsa. 3To
BIUSHUE HMeeT AAJIEKO MAYIIHE IIOCJIEeACTBHUS, H3MEHAIOUIHME OTHOIIEHUS
MeXKIY JIOAbMHU, COIIMAJIbHBIMHU U OGIIEeCTBEHHBIMH I'DYIIIIAMHU U I'OCyZapcTBa-
mu. M3yuenuneMm sTux npobsieM 3aHUMAETCA COMAJbHAA HHGOPMAaTHKA, C He-
KOTODBIMH pa3fieJlaMy1 KOTOPOii BhI IO3HAKOMUTECH B JaHHOI IJiaBe.

UHdopmaumoHHble
pecypchbl

Yr0 Takoe HopMaLUOHHbIe pecypcChbl

TpasunMOHHBEIMM BHAAMM OOILIECTBEHHBIX PECYPCOB SIBJISIOTCA MaTepPHAJIb-
HBbIe, ChIPbeBHIE (IIPUPOAHEIE), 3HepreTHYeCKHe, TPYAOBbie, GMHAHCOBHIE pecyp-
cel. B nomosiHeHNE K 3TOMY, OAHUM K3 BaXXHEHIIINX BHAOB PECYPCOB COBPEMEH-
HOTrO 00lIecTBa ABJIAIOTCA HHpoOpMalmonHbie pecypcbl. Co BpeMeHeM 3Ha4HU-
MOCTh WHAOOPMAIIMOHHBIX PECypPCOB BO3PACTAET; OJHO U3 CBUIAETEILCTB 3TOTO
3aKJIIOUAETCH B TOM, UTO OHU CMAHO06AMCA MOBAPOM, COBOKYNHASA CMOUMOCMb
KOmopoz0 Ha PbLHIKe CONOCMAaBUMA CO CMOUMOCMbI0 MPAOULUOHHBLX PeCYpPCO8.

Cy1iecTBYIOT pa3Hble IMOAXO0AbI K IIOHATHIO « THGOPMaIlMOHHbBIE PECYDCHI» .

KOpuduuecrasn popmyaa, npuuaaras B PegepaibHoM 3akoHe « 06 mHDOpPMa-
nuu, "HPOpMaTHU3aL MU U 3alIIUTEe NHPOPMAIIUHU » , TJIACHUT:

«Hnpopmayuonnuvie pecypcot — omaodenvHbvie JOKYMmeHmbvb. U omadenbHbie
Mmaccuévt 0OKYmenmos, oKymeHmovL U MACCUBbL O0OKYMEeHMO8 8 UHRPOopMalu-
OHHBLX cucmemax (6ubauomerax, apxusax, ondax, 6anHKax 0arnHvLX, OPY-
2UX UHDOPMAUUOHHBLX cuCcmemMax)».

ITO olpeieJIeHNEe faeT IOPHUINYECKOe OCHOBaHHUE AJIA PellleHus mpobiieMsbl
oxXpaHbI HHGOPMALMOHHEIX PECYPCOB.

BwmecTe ¢ TeM, Kak 1 MHOT'He IOpUANYECKHe GOPMYJIbI, JaHHOE OIIpeeIeHIe
CHUJIBHO CY>KaeT IIOHATHE, KOTOPOoe 6OJIBIINHCTBOM JIIOAEH BOCIPUHUMAETCS I'0-
pasno mupe. 3aech HET IIPOTUBOPEYM s, IIPOCTO He BCE B XKM3HU MOJKHO U3Me-
puTh TOuHBIMH ¢opmysamu. Ha camom gpesie, mpu 6ojlee HIMPOKOM IIOAXOZeE
K MHPOPMAIIUOHHBIM pecypcaM yMeCTHO OTHOCHUTBH BCE HAYUYHO-T€XHUYECKHUE
3HaHUA, IPOU3BEJEHUA JIUTEPATYPhI H HCKYCCTBa, MHOYKECTBO MHOI nHpOpMa-
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IIHUX OOIEeCTBEeHHO-TOCYAAPCTBEHHON 3HAUMMOCTH, 3a(HMKCHPOBAHHOMN B JIIO-
6011 hopme, Ha J1I060M HocUTesle MHPOPMALMH, BKJIOYasaA, padyMeeTcs, U Te, O
KOTOPBIX CKa3aHO B 3aKOHeE.

HNudopMannoHHEIEe pecypchl 06IlecTBa B HacTOAIlee BpeMs paccMaTpuBa-
IOTCS KaK cmpamezuiecKue pecypcsl, aHaJOTUYHBIe 110 3HAUMMOCTH MaTepH-
aJIbHBIM, ChIPbE€BLIM, 9HEPreTHYECKHUM, TPYAOBBIM U (DMHAHCOBBLIM pecypcaM.
OxHako MeXXay HHOOPMalHOHHLEIMHU PeCypcaMy U BCAKUMHU MHBIMU CyILII€CTBY-
eT OJHO Ba'XHeliIlIee pa3inuue:

Bcesakuii pecypce, kpome HHGOPMAIMOHHOTO, II0CJIE€ UCIIOJb30BaHUSA

Hucuyeaaer.

Coxuraercst TOIIMBO, PACXOAYIOTCS GUHAHCHI U T. II., a *HOOPMAITUOHHBIHA
pecypc OCTaeTCs «HeYHHUUYTOXKAeMbIM», UM MOJKHO II0JIb30BaThCsA MHOTOKpPAT-
HO, OH KoInupyeTcs 6e3 orpaHU4YeHUH.

HaumoHanbHble MHPOPMALUNOHHLIE pecypcChbil

JIio6ast KJaaccuduKanua MHPOPMAITMOHHBIX PecypcoB 0o0IlecTBa OKa3bIBa-
€TCsA HenoJIHOM. B 0CHOBY KJlaccu(HKAIIMNA MOYKHO IIOJIOMKHUTD:
® OTpacJjeBOH npuHIUI (II0 BUAY HAYKH, IPOMBIIIIJIEHHOCTH, CONHAJb-
HOI# chephl U T. II., K YeMy OTHOCUTCA MHPOPMAILK);
e ¢opmy npexncrapaeHuA (110 BUAY HOCHTeJIel, cTelleHu (opMaJIu30BaH-
HOCTHU, HAJIMYUIO JOIOJHUTEJIbHOT'O OITUCAHUA U IID.).

BHyTpH KaXJOro KJjiacca MOYKHO IIPOBOAUTL JOIIOJHHUTEJbHOE, Oojee Ae-
TajbHOoe pasgenenue. Hanpumep, pecypckl IHTepHeTa MOXXKHO pasfesiaTh IO
UX Ha3HA4YEHUIO U 110 GopMaM IpeACTaBJIeHUA: cepBUCHaA HHbDopmarus, 6u6-
Jauorpadudeckasd HMHGPOpMAIMs, MaTepHaJbl TeJIeKOH(pepeHIUi, Imporpam-
MHoOe obecrieueHue, BUAEO U T. X.

OpuH U3 crioco6oB KIaccupUKaAIMK HAIlTHOHAJBLHBIX HHPOPMAIMOHHBIX pe-
CypCOB IpejicTaBJjieH Ha puc. 7.1. IIpokoMMeHTHpYyeM ero.

OrpoMHEbIe HHQOPMAIHOHHLIE PeCyPChl CKPBITH B OubauoTrexkax. JloMuHu-
PYIOT TpaguIOHHEIE (6yMa'KkHbIe) GOPMEI MX IIpPeACTaBJIE€HUs, HO Bce OoJIbIIIe
616IMOTEeYHBIX PECypCOB B IIOCJeAHMUE I'OALI IIePEeBOAUTCA Ha udpoByIlo (6e3-
6yMa’KHYI0) OCHOBY.

ApXHMBBI CKPHIBAaIOT MaTepHaJjbl (MHOTAA MHOTOBEKOBLIE), CBSISAHHBIE C UC-
TOpHel U KyJbTypoil crpaHbl. O6'beMbI apXUBHBIX MaTepHaJJOB OTPOMHEI ¥ Ha-
KaIlJINBaIOTCA 3aYacTylo ObIcTpee, 4eM UX yAaeTcs o6pabaThIBaTh.

Bo Bcex pasBHUTHLIX CTpaHaX CYILIECTBYIOT CIellHaJIU3NPOBaHHbIE CHCTEMBI
HayYHO-TeXHHYeCKoil MHpopManuu. OHM BKJIOUAIOT MHOTOYUCJIEHHBIE CIIe-
mUaJbHbIe U3NAHUS, IIATEHTHBIE CAYKObl 1 T. A. Mudopmamusa Takoro poza
YaCTO ABJIAETCS JOPOTrOCTOSIIUM TOBApPOM.

CBoZBI 3aKOHOB, KOJEKCHI, HODMATHUBHbI€ aKThl, APYrie BUALI IPaBOBOMH
uapopMauu — 6e3 3TOro He MOYKET KUTh HU OJHO IocyAapCcTBO.

CBou oTpaciaeBsie HHPOPMAaIHOHHLIE PeCypCchl UMEIOTCA Yy 1000 coruaib-
HOI, IPOMBIILIJICHHO#, arpapHoOi # MHOM cdepsl obmiecTBa. OrpomELl HHGOP-
MaIlMOHHEIE pecypchl 0O0OPOHHOM chephl, CHCTEMBI 00pa30OBaHUSA U T. J.
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HaumonajabHble HHPOPMALMOHABIE PeCypPChI

—{ Bubauoreuynsie pecypchl

—{ ApxXHUBHBIE PECYPCHI

—1 HayuHo-TexHuYecKas HHPOpMaUa

—-l IIpaBoBasa uHpoOpManuA

—i HHdpopmanus rocyaapcTBeHHBIX (BJIACTHBIX) CTPYKTYP

———-I OrpacneBas uHPOpMALUA

I I SN (N I N [ NN I AN

——l PdyHAHCOBasA ¥ 9KOHOMHUUYECKAA HHQ)OpMaLIPIS{

—‘ HNudopmanus o IPpUPOAHKIX pecypcax

i

—l WrdopManusa nNpeAnpUATHR U yIPEKASHUH

Puc. 7.1. CocTaB HaMOHAJABHBLIX MHOOPMaLIMOHHBIX PECYPCOB

He 6ymem xoMMeHTHUpPOBATH AaJiee, TeM 6oJjiee UTO puc. 7.1 He OXBaThIBaeT
BCEX BUJIOB HAIIMOHAJIbHEIX HHPOPMAIIHOHHBIX pecypcoB. OTMETHM JIUIIb, YTO
caMo 3TO HOHATHE cHOPMHPOBAJIOCH HE TAK JAaBHO, IPUMEPHO YETBEPTH BEKAa
Ha3ajJ, B OTBET Ha PACTYIIYIO 3aBUCHMOCTb Pa3BHUTHLIX CTPaH OT 06'beMOB UH-
dopmanuu, ypoBHA PAa3BUTHS CPEACTB ee Iepegadyu 1 o6paboTKH.

PbIHOK UH(DOPMaLIMOHHLIX pecypcoB U ycnyr

O6unue nHGOPMAIITMOHHBIX PECYPCOB U BO3MOXKXHOCTh X IIPECTABJIECHUSA B
coBpeMeHHOM (b poBOM) BHe IIPUBEJIH K IOABJIEHUIO Pa3BUTOI'0 PHIHKA UH-
dopManMOHHBIX PECYPCOB U yCJIyr. B HacTosiiiee BpeMsi BO MHOTHX CTPaHax
chopMHpOBaJICA HAITMOHAJIBHBIN PblHOK UHDOPMAUUOHHBLX pecypco8; BULHBI
M IBHBIE IIPU3HAKH COOTBETCTBYIOIIETO MUPOBOTO PEIHKA. DTOT PHIHOK BO MHO-
roM noao6eH PHIHKY TPaAUIMOHHBIX PECYPCOB, IIOCKOJLKY UMEET OIIpeAeseH-
HYIO HOMEHKJIaTypy TOBapOB, B KAYeCTBe KOTOPBhIX Ha HEM BBICTYIIAIOT UH(}OP-
MaIlMOHHEIE pecypchl. TakuMu mosapamu MOTyT OBITh:

e nHbopManusa GEITOBOrO XapaKTepa O AOCTYIle K MaTepHaJbHbIM TOBa-
paM H ycjiyraM, BX CTOMMOCTH;

e uHbopManMA HAYYHO-TEXHUUYECKOr0o XapaKTepa (IaTeHThI, aBTOPCKUE
CBUIETEJILCTBA, HAYYHBIE CTATHH U T. 1.);
nHGOPMAaIHOHHLIE TEXHOJOTUHN, KOMIIBIOTEPHbBIE IPOrPaAMMBEI;

e 6a3bl JaHHBIX, HHQOPMAIlHOHHEIE CUCTEMBI 1 MHOT'O€ APYTOe€.
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Kak 1 Ha BCSIKOM DBIHKE, Ha PHIHKEe MHAOOPMAIMOHHBIX PECYPCOB €CTH IIO-
CTaBINUKH (IIpoAaBIIbI) U ToTpeduTenu (mokymnarean). IlocTaBIIMKH — 9TO, KaK
[IpaBUJIO, IIPOU3BOAUTENN HHGPOPMAIIUY UK ee cOGcTBeHHUKU. MU GhIBAIOT:

® IIeHTPHI, B KOTOPhIX CO3JAIOTCS M XPaHATCA 6a3bl JAHHEIX;

® CJIy>KOBI CBSIBU U TEJIEKOMMYHUKAIINH;

® OBITOBBIE CJIYKOBI;

e cHnenuajJu3UpOBaHHBIE KOMMepUYecKHe GUPMbI, 3aHUMAaIOI[Uecsa KyII-
Jer-nponakeil nHPopManuu (HanpuMep, peKJIaMHbI€ ar€HTCTBA);

e HecIleMaJU3UpOBaHHBIE (GUPMBI, BHEIIIyCKAIOIINe MaTepHaJbHbIe TO-
Baphl U B Ka4eCTBe AONIOJHUTEJIbHOM IMPOAYKINH — HHGOpPMAIHIO O
HUX;

® KOHCAJITHUHTOBBIE (KOHCYJIbTallUOHHLIE) GUPMBI;

o OUpIKU,

YacTHEHIE JINILA U TIP.

IToTpeburesn nHGOPMAIIUN — BTO MBI BCE, YACTHBIE JIUIlA, a TAKXKe IIPeJ-
NPpUATUS, KOTOPEIE cerogHsA 6e3 nHpopMaumuu He CMOTJIH 661 GYHKITMOHUPO-
BaTh, KaK U 0e3 IIOCTaBKH ChIPbs; OPraHbI BJIaCTH BCEX YPOBHEH U T. 1.

HHupopmanuoHHbIe YCJIYyrd — 0CcOOBIi B TOBapa
Ha nHpopManunoHHOM peIHKEe. IIpuMepoMm nHGOpPMA-
IUOHHOH! yCJIYI'Y SABJISIETCS BBIMOJHAEMbIII MHOTHUMH
6ubIMoTEeKaMH IOAOOP JUTEPATYPHI II0 TEMaTHKE 3a-
Kaguuka. [I[pyyeM KpoMe IMOMCKA TOM JUTEPATYpPHI,
KOTOpas ecTh B 6UOIHOTEeKe, ee pAOOTHUKH MOT'YT BhI-
IOJIHUTH U 0oJiee IINPOKUIA MOMCK, YTOOBI JATh KJIM-
€HTYy HcCUYepIIbIBaloIue cBeAeHus. HMIHdopMammoH-
HbI€ YCJIYTI'A BOSMOYKHBI IPU HAJIUYUHK 6a3 JaHHBIX 110
COOTBETCTBYIOIIel mpobeMaTHKe (B KOMIBLIOTEDHOM
WIN HEKOMIILIOTEPHOM BapHaHTe).

NudopmanmonHble yCIyrd OKas3bIBaloT He TOJbKO 6ubauoreku. Bo MmEOrnx
cTpaHax Mupa (B TOM 4yucJjie ¥ B Poccuu) CyIIecTBYIOT cClielluaJibHbIe MHCTUTY -
Thl, KOTOPbIe 06pabaThIBalOT HHQOPMAIIHIO II0 MHOIHM 00J1aCTsIM 3HAHUHU U I'O-
TOBAT IO Heit 0630pHI, pedepaTsl, KpaTKy0 HHGOPMAIIUIO JJISI CIEIIUAINCTOB.
Bes Takux ycJayr AeATeJbHOCTh YUEHBIX U CIICIIHAJHUCTOB TPYAHO cebe mpeacra-
BUTbD.

B cepe 6usHECA NHGOPMALIUOHHBIE YCIYTH BRIIIO- | g i
4al0T IIPeJOCTaBJIEHHUE OIIPeNeJICHHOM [eJIOBOM WH- '&td ——
(bopManuy, KOHCYJIbTAllUH 10 OTIPEJIETIEHHOM TEMAaTH- = [l e«

3
L
i

Ke U T. 1. B chepe KoMMyHUKAIIUHA HHQOPMAIMOHHEIE —= =
YCIYr¥ OKAa3bIBAIOT OIEPATOPHI CBA3M, MpoOBaMgephl -~
WuTepHeTa (T. €. OPraHU3AIMH, OCYIIECTBIAIONIME 32 | —
IJIATY AOCTYI IIOJIb30BaTeJeHd M UX OOCJAYyKHMBaHHE). |~~~
HexoToprle hopmMbl 00pa3oBaHUSA MOXKHO pacCMaTpH-
BaTh KaK MHQOPMAIUOHHEIE YCIYTrHu. OTO, HAIIPHUMED,
HOBBINIIEHNE KBaJU(PHUKAIIUM, OJOIOJHUTEJbLHOE oOpa- S s ————
30BaHUE U IIp. : :
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YpoBeHBb pa3BUTHsA chEPLI THPOPMAIIMOHHEIX YCJIYT BO MHOI'OM OIIPENEJIseT
CTeIleHb IPUOINIKEHHOCTH K UHPOPMAYUOHHOMY 00wecmay.

PBIHOK HH(OPMAaITHOHHEBIX PECYPCOB U YCJIYT B CBOEM PA3BUTHH IIPOILIEJI He-
CKOJIBKO cTaguii. Ero akTuBHOE hopMHUpOBaHMe COBIIAJIO BO BPeMEHH C IIOABJIE-
HHeM nepBbIx OBM, T. e. ¢ HayagoM 50-x rogos XX BeKa. ITO COBIaJeHUe ABU-
JIOCh, B 3BHAYUTEJLHOI Mepe, CJAYUYalHbBIM, TaK KaK repsbie 9BM elne He co3za-
BaJIi1 HHOOPMAIIMOHHOH HMHGPPACTPYKTYphl. B TO Bpemsa OYypHEBIH paciBeT
HayKH! U TeXHUKH IIPUBeJ K CO3JaHUIO IIEPBLIX MpodecCHOHAIBHBIX HHpOpMa-
IIAOHHBIX CJY KO IJIs 9TUX 00J1acTeil, M COOTBETCTBYIONHUI PHIHOK OBIJI OpHEeH-
THPOBaH Ha Y3KHUH CJIOH YUEHBIX U CIICI[HUAJJINCTOB.

ITo-HacTOsIIMIEMY PHIHOK MHDOPMAIIMOHHBLIX PECYPCOB U YCJYT paciBeJI I1o-
cJie IIUPOKOr0 BHEAPEHUSI MUKPOKOMIIBIOTEPOB M OCHOBAHHBIX HA UX HUCIIOJIb-
30BaHUU TEeJIEKOMMYHHUKAIIMOHHBIX cucteM. Kpome Toro, permraloliee 3Haue-
Hue ana ¢GopMUpPOBaHUSA PHIHKA MMEJIO co3JaHue 0a3 JaHHBIX II0 MHOXKECTBY
HamnpaBJIeHU#l 3HAHUH U YeJIoOBeuecKol JesaTeabHOCTH. IIpolecc 3TOT IPUHAI
MaccoBbIil xapakTep B 80-x rogax yieniiero seka. K aTomy BpeMeHH [TOsIBU-
JIUCH IIepBhIe IPHU3HAKM II06aIu3anumn JaHHOTO PLIHKA, HaYaJcsad MEeXJAyHa-
POAHBII 0OMEH Ha HEM pecypcaMH UM ycayramu. Beaymiumuy cTpaHaMH Ha PBIH-
Ke HHGOPMAIIMOHHBIX PECYPCOB U YCJIYT B HacTosAlnee Bpema apiasiorca CIITA,
Anonnsa u pax crpad 3anagHoi EBponkl.

B Poccun B HacToslee BpeMs MMeeTCs BIOJIHe c)OPMHUPOBABIINICA HUH-
¢dopMaIMOHHBIN PHIHOK (XOTA IO 06'beMy IIpeijiaraeMbIX YCJIYT OH IIOKa YCTY-
naeT aHAJIOTMYHBIM PHIHKAM 3KOHOMHYECKH BLICOKOPA3BUTHIX cTpaH). Ba-
HEUIIIMMH KOMIIOHEHTAMH OTE€UYECTBEHHOI'0 PbIHKa WHMOPMAIIMOHHBIX YCJYT
ABJIAIOTCA JaHHbIe 00 HHDOPMAITHOHHOM O00DPYAOBaHNH, KOMIIbIOTEPaX, KOM-
NbIOTEPHBIX CETAX M COOTBETCTBYIOIIUX TeXHOJOrusx. Hemasyio yacTs npen-
JaraeMbIX TOBAPOB COCTABJIAIOT CIIPABOYHLIE CHCTEMBI Pa3HOI'0O Ha3HAYEHUA.
Cy1iiecTBYIOT crieuabHbIe COYKObI 00paGoTKH MH(GpOPMAaIUH 110 3aKa3y KJIU-
€HTOB, CJIYKOBI Ipoaaku 61JIeToB u T. I. HemMaso Ha 3TOM phIHKE U huHAHCO-
BOM, CTaTUCTHYECKOM NHPOpMAaIlNK, THGOPMAIIUH IT0 06pasoBaTeIbHLIM yCJIY-
raM, opraHusauy Aocyra 4 ap.

ITocTenmeHHO B poccHuiicKoM o0liecTBe HauMHaeT GOPMUPOBATHCA IIOHUMA-
HU€ IIPOCTOM UCTHUHBI: eCaU UHPOPpMAYUL — mo8ap, mo 3a Hee HAdo naamums.
B nporuBHOM ciiyyae pa3pyllaeTcA caMa OCHOBa phIHKa. Hampumep, pbIHOK
IIPOrpaMMHOTI0 O0ecIieueHUs B Halllei CTpaHe MOT 6nI 6BITH ropasao 6oJiee pas-
BHUTBIM, ecju ObI He IIPOMCXOAMJIO MaCCOBOTO «IHPATCKOrOo» KOMHUPOBAHUSA
mporpamMm.

MoaBenem utorn

1. MadopmanmoHHble pecypchkl — OOIlleCTBEHHO 3HaUYuMasa mHbopmanus,
HaxoAANmasacsa B XpaHHUJIHUINAX U [MoJydaeMasa U3 HCTOYHUKOB.

2. HpopMaIiMOHHBIE PECYPCHI CTAJIA TOBAPOM, COBOKYITHAs CTOMMOCTB KO-
TOPOT'0 Ha PHIHKE COIIOCTABMMA CO CTOMMOCTBIO TPAAUIIMOHHLIX pecyp-
COB.

3. OTanuuTebHAS OCOOEHHOCTh MH(POPMAIMOHHLIX PECYPCOB OT APYIHX
BHAOB pecypcoB: NMHPOPMAIHOHHBIE PEeCypPChl He HCUEe3al0T B pe3yJbTaTe
MX HUCIIOJIb30BaHUA; OHU JIMIIb HAKAILJINBAIOTCA X BULOU3MEHAIOTCA.

9-1415
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4. Pa3BuUTHEe KOMIIBIOTEPHBLIX HHPOPMAIIUOHHEIX TEXHOJIOTHI CIIOCOGCTBY-
eT hopMupoBaHUIO pHIHKA MHPOPMAIIMOHHBIX PECYPCOB.

5. Oco6pb1it B ToOBapa Ha MHGOPMAIIMOHHOM PLIHKE — HHPOpPMaIHOHHBIE
ycayru. K HUM OTHOCATCA: IMOUCK M H0oA00p MHGOPMAIIUM, KOHCAJITHUHT,
o6ydyeHHre, TeJISKOMMYHUKAI[UY U IID.

6. B Hanre BpeMsa GOpMUPYeTCA MUPOBOM PHIHOK HHGPOPMAaILMOHHBIX PeCyp-
COB M yCJIYT Ha 6a3e riobajbHBIX KOMILIOTEPHBIX CETEH.

7. Ha 6a3e KOMIIbIOTEPHBIX HHPOPMAITUOHHBIX TEXHOJIOrHil hopMHUpPyeTCcAa
HaIMOHAJILHBIA PIHOK MHPOPMAIIMOHHBIX PECYPCOB.

8. Ba)xHOI1 5KOHOMHUECKOI 3a/adeil ABJAETCA 3aKpeIjieHue TOBapHO-Ie-
HEXXHBIX OTHOILIEHW# Ha PhIHKe HH(DOPMAaIHOHHLIX yciayr Poccuu.

Bonpocsbl u 3apaHus

1. YTo 0603HaYaeT TepMHUH «pecypchl» ? Kakue 6IBaloT pecypchi?
2. Yro Taxkoe nHPOpMAIMOHHBIE PECYPChI?

3. KakuM 0coOBIM CBOICTBOM 061a1aJ0T MHGOPMAIMOHHEIE PECYPCHI IO CPaBHEHHIO C
JIIOOBIMHU JPYTUMH?

4. ITouemy nHpOPMAIIMOHHEBIE PECYPCHI MOXKHO Ha3BaTh TOBapaMu?
5. ITouemy nHGOPMAIMOHHEIE PECYPCHI OTHOCSAT K YHCJY CTPATETNYECKUX ?
6. Yro nmpexcraBisgeT co60ii PHIHOK HHGOPMAIMOHHBIX PeCypcoB?

7. KTo Ha prIHKe HHPOPMAIIHOHHEIX PECYPCOB BHICTYIIAaE€T B POJIA IPOAABIIA, & KTO —
noKynareas?

8. Moruu 651 Bbl IPEAJIOMKUATH HA PHIHOK HHGOPMAIIMOHHEIX PECYPCOB KaKOH-HUOY AL
cBoii ToBap? Kak 651 BEI ero oneHuan?
9. YTO OTHOCHTCA K YHCIY HHPOPMANMUOHHEBIX YCIYTr?
10. IIpuaymaitTe HOBBIHM BUA HHGPOPMAIIMOHHEIX YCJIYT.
11. Yro siBNIsAETCSA OCHOBOI MHPOBOTrO PHIHKA HHGDOPMAUOHHKEIX pecypcoB u ycayr? Ka-
KHe BHABI NHGOPMAIIMOHHEIX YCJAYT BhI 3HaeTe? I10/1530BaINCh JIX BBl KMH JIUMYHO?
12. OxapakTepusyiiTe BUALI HHGOPMAIITUOHHEIX pecypcos Poccun.
13. C xakuMu BuAaMH HHOOPMAIIMOHHEIX pecypcoB Poccuu BBl IMYHO CTAJIKHBAIIUCH ?

UHcpopmaumoHHoe
obuwecTBo

B ucropum uyesroBeyecTBa HECKOJIBKO pa3 MPOMCXOAHJIH HACTOJBKO pagu-
KaJIbHbIe U3BMEHEHHUA B UHPOPMAIIMOHHOH 06JI1aCTH, YTO X MOYKHO Ha3BaTh HH-
dopMaMOHHBIMH PEBOJIIOIUAMH.

ITepsas uH@dOpMAYUOHHAA PEBOLIOUUS CBA3AHA C U30OPpeMeHUeM NUCbMEH-
Hocmu. IIMchbMEHHOCTH CO3[1ajia BO3MOYKHOCTD JJIA HAKOIIJIEHHUS U pacIpoc-
TpaHeHUdA 3HAHMUH, IJIA IepeJauyHd 3HAHUM Oy AymiuM nokoaeHnsaMm. [lusninsa-
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IIUKM, OCBOUBIIHE IHCHMEHHOCTb, PA3BHBAJINCH
6pICTpee JpYyrux, ngocturajgu 6Gosee BBICOKOIO
KYJbTYDHOT'O 1 3KOHOMHUYECKOr'o ypoBHA. IIpume-
paMu MoOryT ciaysKuThb l{peBHHii Erumner, crpasnsl
Mexxnypeunsa, Kuraii. ITo3nHee mmepexols oT HHK-
Torpaduueckoro u maeorpadmuyeckKoro nmucbMa K
andaBUTHOMY, CHeJaBIINII IIMCEMEHHOCThL Gojee
IOCTYIIHOI, B 3HAUNTEJILHOMN CTEeHH: CII0CO6CTBO-
BaJI CMELIeHUIO IIeHTPOB NMBMIN3anuu B EBpomy
(Tpenusa, Pum).

Bmopas ungopmayuornasn pesonioyus (cepedu-
Ha XVI 8.) cesa3ana ¢ usobpemerHuem KHUZONEYa-
manus. CTajo BO3BMOXXKHBIM He TOJILKO COXPaHATH
nHGOpMAIHIO, HO ¥ CAEJIATH €€ MaCCOBO JOCTYIIHOIA.
I'paMOTHOCTH CTAHOBHUTCA MACCOBBIM SBJIEHHEM.
Bce 3T0 YCKOPHJIO POCT HAYKH M TEXHUKH, IIOMOTJIO
IPOMBIIIIEHHOI peBosonuu. KHUrm meperuarsy-
JIX TPaHUIIBI CTPAH, YTO CIIOCOOCTBOBAJIO HAYAJLY CO-
3maHusa o0Ie4YesIOBeYeCKOM IIUBUIN3AIINH .

Tpembvsa ungpopmayuornnas pesonoyus (Koney
XIX 8.) o6ycaosaena npozpeccom cpedcme Cea3u.
Tenerpad, TesedoH, pagro MO3BOJIUIN OII€PATUB-
HO nepefaBaTh MHpopManuio Ha Jo6ble paccTos-
HUs. OTa PEBOJIIOIASA He CJy4YaiHO COBHIaJa C Ie-
puozoM OYpPHOT'O pa3BUTHSA €CTECTBO3HAHMA.

Yemeepmas UHOPMAYUOHHAA PeEBONIOUUS
(70-e 22. XX 8.) cea3ana ¢ nosisreHuem MuKponpo-
UeccopHoii mexHUKU U, 8 YaCMHOCMU, NEPCOHANb-
HbLX KomMnbviomepos. BcKope mocJie 3TOr0 BO3HHUK-
JI1 KOMIBIOTEPHBIE TEJIEKOMMYHMKAIIUU, pagu-
KaJIbHO HN3MEHMBIIHE CHCTEMBl XDaHEHUA WM
noucka mHbopManuu. BelIN 3a105K€HBI OCHOBBI
npeoxosieHua HHbopManmuoHHOro kKpusmca (06
3TOM OyAeT CKa3aHO HEMHOTIO IT03XKe).

OcHoBHbIe 4epThbl MHPOPMaLMOHHOrO obLecTBa

YerBepTas uHGOPMAIMOHHAS PEBOJIIOIUS Jajla TOJYOK K CTOJIb CYIIeCTBEH-
HBIM IIepeMeHaM B Pa3BUTHH O0II[eCTBA, UTO AJIS €r0 XapaKTePUCTUKH ITOABHII-

CA HOBBIl TEPMUH — «HH(pOPMAIHOHHOE 061IECTBO » .

Camo Ha3BaHNE BIepBbi€ BO3HUKJIO B AnoHuu. CrienuaancThl, IPeJIOKUB-
e 3TOT TePMHH, PA3'’bACHUJIH, UTO OH OIpeAesieT o0IecTBO, B KOTOPOM B
N300MINY HUPKYJIAPYET BEICOKAA I10 KaUYeCTBY MHPOPMAIIUA, & TAKIKE eCTh BCe
Heo0XoauMbIe CPeJCTBA JJIs €€ XPaHEHU s, PacpelieIeHUA U UCIIOJIb30BaHUA.
HNudopmanusa serko 1 GeICTPO pacIpocTpaHseTcA 110 TPeGOBaHUAM 3auHTEpe-
COBaHHBIX JIIOJEl ¥ OPraHu3aluuii ¥ BEIAAeTCA UM B IIPUBBIYHOM AJA HUX dop-
Me. CTOMMOCTS N0JIb30BaHUA HHPOPMAITMOHHBIMH YCJIyraMy HaCTOJIBKO HEBHI-

COKa, 4YTO OHH AOCTYIIHBI KaXIO0MY .
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Axanemuk B. A. I3B0O3YHKOB IpejJjiaraer cieaylolnee onpeneyieHue: «By-
JeM MOHUMATH IOJ TEPMHUHOM «HMH(MpOpPMaAIMOHHOE» («KOMIIbIOTEPU3NPOBAH-
HOe») 00I11ecTBO TO, BO BCe chepPHhI KUBHU U AEATEJILHOCTH YJIEHOB KOTOPOTO
BKJIIOYEHBI KOMIIBIOTED, TeJeMaTHKa, APYrue cpeicrBa HHGPOPMATHUKH B
KadecTBe OPYAHI MHTEJJIEKTYAaJIbHOIO TPY/Za, OTKPBHIBAIOIINX NIMPOKUN AOC-
TYHI K COKpOBHITaM OUOJIHOTEK, II03BOJIAIONIUX C OTPOMHOM CKOPOCTHIO IIPOU3-
BOJUTH BLIYUCJEHUA U IlepepabaThIBaTh JII00yI0 HH(poOpMAaINi0, MOJLEeJINPOBATH
peanbHble U IPOTHO3UPYEMble COOBLITHS, IIPOILECCHI, SIBJIEHUSA, YINPaBJIATh
IPOU3BOACTBOM, aBTOMATU3UPOBAThL oOydeHue u T. A.». (Ilog «TeseMaTUKOM »
3aech NOHUMaeTcs 06paboTka nHpoOpMaIUY HA PACCTOSHUH. )

He cymecTByeT 00III€IPHUHATOrO KPUTEPUS OL[EHKH ITOJTHOMACIITa6HOr0 UH-
dopmanuoHHOro 06I11eCTBa, OZHAKO M3BECTHHI IONMEBITKU €ro GopMyJIMpOBa-
HusA. WHTepecHBI#I KpuTepuii npeayoxun akageMuk A. II. EpmioB: o ¢pasax
npodsuicenus K UHGOPMAYUOHHOMY 00uecmay credyem cyodumob no co80KYn-
HblM NPONYCKHbIM CNOCOGHOCMAM KAHAJNL08 C6A3U. 3a d3TUM CTOUT IIPOCTasd
MBICJIb: Pa3BHUTHE KaHAJIOB CBS3U OTPaXaeT U YPOBEeHb KOMIIbIOTEPU3AIlUU, U
00'beKTUBHYIO IIOTPEOHOCTH 06II[ecTBa BO BCeX BUAAX MH(POPMAIMOHHOr0 06 Me-
Ha, U Apyrue nposaBieHus uHbopmarusanuu. CorjiacHO 3TOMy KPHUTEDHIO,
paHHAA dasa uHpopMaTH3aUU OOIEeCTBa HACTyHNAeT IIPU AOCTHUIKEHUU Je-
HACTBYIOIIE B HEM COBOKYITHOM IPOIIYCKHOM CIIOCOOHOCTHA KaHAaJIOB CBSA3H, 00-
eclieynBalolleii pa3BepThIBaHNE JOCTATOYHO HAZIeXKHON MEXKXIYTrOPOAHOHU Tee-
doHHOI ceTu. 3aBepiarniasa ¢pasa — IPU BO3ZMOYKHOCTHU Peain3alliy HaJex-
HOTO U ONepaTUBHOIO HHHOPMAIIMOHHOTO KOHTAKTa MEXJYy 4YJeHaMH
ofI1ecTBa 10 IPUHITHUITY «KAXKABINA ¢ Ka)XAbIM». Ha 3aBepmiaromeit dase mpo-
NIyCKHAas CIOCOOHOCTh KAHAJIOB CBA3HU AOJIXKHA GbITH B MHJIJIMOH pa3 OoJblile,
4yeM B nepBoH (ase.

CorysacHo MHEHUIO pAa cuenuaauctos, CIIIA 3aBepiuaT B IIeJIOM MePEXOJ K
nHbopManoHHOMY 00111ecTBY K 2020 roay, AmoHus 1 60JIBIIMHCTBO CTPaH 3a-
naguaoi Esponsl — k 2030-2040 rogam.

Bxoxnenue Poccuu B muHGOpPMAILMOHHOE OOIIECTBO UMEET CBOHU 0COOEHHOC-
TH, CBS3aHHBLIE C COBPEMEHHBIM 3TAIllOM €ee

pasButus. B Poccuu mmeerca psaxg oowsek- .o - P p—
TUBHBIX IPEANOCHIJIOK K IIePeX0ay B COCTO- | —

ssHue MHMpopManuoHHoro odiecrea. Cpegu %

HMX: OBICTPOE€ pa3BUTHE MATEPUATHLHOU @rume FOCET h

6a3b1 nHpOPMaIIMOHHON cdeprl, nHpoOpMa- 1
THU3aIMA MHOI'MX OTpacJjeil IPOU3BOACTBA U TS T em———
yIIpaBJI€HUS, aKTUBHOE BXOXKJIEHUE B MUPO- s - : .

BOE coo0bI11ecTRBO, MOATrOTOBJIEHHOCTbL | ﬁ_—_

00111eCTBEHHOT'O CO3HAHUA U Ap. BaskHO, UTO
IBmKeHue Poccum K HMHMOPMAIIMOHHOMY
o6ILIIeCTBy peanu3yeTcs rocygapCTBOM KaK CTpaTerudeckKasi, IPUOPUTETHadA
IeJIb, JOCTHXKEHUIO KOTOPO CIIOCOOCTBYET AJOCTATOYHO BHICOKUI KaJAPOBBIN U
Hay4YHO-TeXHHUUYECKHH rmoreHuag Poccuu.

IIpocnenum Gojiee AETANBLHO CYILECTBYIOI[HE YHUBEpCAJbHbLIE TEHIEHIIUU
pa3BUTUA UHGOPMAIMOHHOrO 06IIIeCcTBa.
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H3MeHeHHE CTPYKTYPHI JKOHOMMKH M Tpyaa. Bropas mosoBuHa XX Beka,
6isiarozapss MHOOPMAaTHU3AIUH, COIMPOBOMKAAIACH IEPETOKOM JoAeil U3 chepnl
NIPAMOr0 MaTePHUAJILHOIO IPOU3BOACTBA B HH(GbOpMaIInOHHYI0 chepy. IIpoMeIm-
JeHHbIe paboune, cocTaBiABIIKE B cepeaquHe XX Beka 6oJiee 2/3 HacesieHud, ce-
TOAHA B Pa3BHUTHIX CTPAHAX COCTABJAIOT MeHee 1/3. 3HAUNTEJIbHO pa3poccs Co-
IIMaJIbHBIN CJI0H, KOTOPBIM HA3bIBAIOT «0eJILIMH BODOTHHUYKAMM » , — JIIOAU Ha-
€MHOT'0 TPYJa, He MIPOU3BOAAIINE HEIIOCPEACTBEHHO MaTepPHAJIbHEIX IIEHHOCTE!H,
a 3aHATHIe 00paboTKOM MHDOPMaLUK (B LIIMPOKOM CMBICJIE): YUUTEJA, OAHKOB-
CKHe CJIy’Kalllie, IporpaMMHCTEI U T. A. Tak, K 1980 r. B ceJIbCKOM X03AHCTBE
CIIIA 651710 3aHATO 3% paboTaromux, B IpoMelieHHOCTH — 20% , B cdepe 06-
caysxkuBaHusa — 30% , 48% Jmaroneii 6b1JIO 3aHATO B MH(POPMAIIHOHHOI chepe.

Camoe riiaBHOe, HHGQOPMATH3AUA H3MEHMAJIAa K XapaKTep TPyAa B TPASUIIN-
OHHBEIX OTPaCiIAX NMPOMBINLJIEHHOCTH. IlosiBJIeHHe POOOTOTEXHUYECKHUX CHC-
TeM, IOBCEMECTHOE BHEJPEHUE 3JIEMEHTOB MUKPOIIPOIIECCOPHON TeXHUKHU AB-
JIA€TCA OCHOBHOM NIPUYMNHOM 3TOr0 ABJEHUA.

IlpuBeneM BHeUaTJIAIOLMINA IpPHUMEpP: B CTAaHKOCTPOUTEJILHOH OTpAacJH B
CIIIA B 1990 r. 66110 3aHATO 330 ThHICAY UesOBEeK, a K 2005 roay ocraJyocs 14
TBICAY Y€JIOBEK. Oro IIPOM3OIILJIO 3a CUET MACCOBOI'0 COKPAIleHUdA JIIoAell Ha
cOOPOYHBIX JUHUAX BCJIEACTBHE BHEAPEHUS BMECTO HUX POGOTOB 1 MAHUIIYJIS-
TOPOB.

Eme ogqna xapakTepHas 4yepTa B 3T0i chepe — MOsABJIEHHE Pa3BUTOI0 PHIHKA
UHGPOPMAIIMOHHBIX PECYPCOB M YCJIYT. OTOT PHIHOK BKJIIOYAET CEKTOPHI:

e nesoBoii MHbpopmauuu (6upskeBasd, (HUHAHCOBaA, CTATUCTUUYECKAadd,
KOMMepuecKas HHPoOpMaIusa);

e npodeccHOHAJIBbHOM MHOMOpManuu (IO OTAEJILHLIM IIpodeccusaMm, Ha-
YYHO-TEXHHUUYEeCcKasa NHGOopMAaI U, JOCTYII K IEPBOUCTOUYHHUKAM);

e norpebuTesbCcKOl MHbOpManmuu (HOBOCTH, BCEBO3MOXKHBIE pacIuca-
HUSA, pa3BjeKaTeJIbHasA HHGOpMAaIud);

e yciayr o6pasoBaHUA U AP.

Pa3ButHe M MaccoBoe HCIIOJb30BaHHE MHPOPMAIMOHHBIX M KOMMYHHKa-
IIMOHHBIX TEXHOJOruii. B ocHOBe HMHGPOPMAIIMOHHON PEBOJJIOIHUU JIEKUT
B3PBLIBHOE Pa3BUTHE HHGPOPMAIMOHHBEIX U KOMMYHHUKAIITMOHHBIX TE€XHOJIOTHIA.
B saTom nporecce oTueTIMBO HabaogaeTcsa M obpaTHaA CBA3b: JBUKEHUE K UH-
dopManImOHHOMY OOIIECTBY PE3KO YCKOPSAET IPOIlecChl Pa3BUTUA YKa3aHHBIX
TeXHOJIOTHH, lejias UX IIUPOKO BOCTPeOOBAaHHBIMH.

OnHako caM 110 ce6Ge GYPHBIH POCT IPOMU3BOACTBA CPEACTB BEIYUCIUTEIbHOM
TeXHUKHU, HaUaBIIUcA ¢ cepeAuHbl XX BeKa, He CTaJ IIPUYUHOHN Nepexoja K
uHpOpMaHOHHOMY 00I1lecTBY. KOMIIbIOTEPHI HCIIOJIB30BAJICh CPABHUTEJIBHO
He6GOoJIBIIIUM YHCJIOM CIEIHAJHUCTOB 0 TeX IIOP, IOKAa CYIIecTBOBaJIu 0060c06-
JeHHOo. Ba)kHeHITMM 3TanoM Ha IIyTH B HHOOPMAIITHOHHOE OGIIIeCTBO CTAJIO:

® co3faHUe TeJIeKOMMYHHKAIIMOHHON MHGMPACTPYKTYPHhI, BKJIIOYAIONIEH
B ce0s ceTH Iepefauyd JaHHBIX;

® IOABJIEHUE OTPOMHBIX 6a3 JaHHBIX, JOCTYI K KOTOPHLIM Yepe3 CeTH Mo-
JIYYHIIA MUJIJIHOHEI JIIOAEH;

e BHIPAa6OTKa €IUHBIX IIPABUJ IIOBEJEHUS B CETAX H IIOMCKA B HUX UH-
dopmauu.
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OrpoMHyI0 pojb B 06CY’KAa€MOM IIPOIlecCe CHIIPAaJIO CO3AaHMe BCEMHPHOM
KoMIbIoTepHOH ceTy UHTepHeT. CerogHs OHA IIpeACTaBJIsAET cO60# Kosoccaab-
HYIO U OBICTPO PACTYILIYIO CHCTEMY, YHUCJIO IIOJb30BaTENEH KOTOPOH K HaYary
2007 roxa npeBricmio 1 mutuapn yeaoseK. Heo6xoquMo OTMETHTb, YTO KO-
JUYeCTBeHHBIE XapaKTepuCTHKYN NHTepHeTa ycTapeBaioT ObICcTpee, YeM Ieva-
TAIOTCS KHUTH, B KOTOPBIX 9TH IIOKA3aTeJJH IIPUBOASATCS.

CkopocTh pocTa YyucJja mojb3oBaTteeit CeTn J0CTATOYHO YCTOMYMBO COCTAB-
aser nopsaaka 20% B rox. IlepBoe MecTO II0 KOJUUYECTBY IOJb30BaTeJe
HNurepHera 3annmarT CIIIA — npumepHo 200 MHJIIJIMOHOB aMEePUKAaHIIEB IIOA-
KJIIOUEHHI K I106ayIbHOI ceTH (Bce anHbIe Ha Hayajso 2007 roga). Ha BTopoM 1
TpeTheM MecTax — Kutait u Anonus ¢ 111 u 87 MmunanoHamMu nojb3oBaTeiei
cooTrBeTcTBeHHO. B Poccuu KosmyecTBO IOAKJIIOUEHHBIX K MHTEepHETY cocTaB-
asier 21,8 muanuoHa, uro Ha 17,5% 6oJbInie, yeM B IPeAIIECTBYIOIIEM I'OAY.
ITOT NOKa3aTeyb M03BoJIKUI Poccuu 3aHATE 11-e MecTO B peATHHTE CAMBIX UH-
TEePHETU3NUPOBAHHBIX CTPaH, YTO SABJIAETCA GOJIBIINM IIPOrpeccoM IO CpaBHe-
HUIO ¢ curyanueit 5—10-1erueit faBaocTu. Cileayer, OMHAKO, YYUTHIBATDH, YTO
«IOAKJIOYEHHBbIN» He 03HAYAET «PETYJIAPHO MOJIb3YIOIIUICA»; B CTATUCTUKE
TaKOI'0 poJia BO BCeM MHUPe eCTh TPYAHOCTH HHTEepIPETAIlNH JaHHbIX.

ITo HekOTOPEIM MOKAa3aTeNAM, CBsA3aHHBIM ¢ IHTEepHEeTOM, Hallla CTpaHa Ha-
XOAUTCA B uYHcIe JuaepoB. Tak, 110 YKUCIy MoJIb30BaTeJ el OITOBOJOKOHHBIMU
ceramu Poccus crout Ha nepBom Mecte B EBpome. 3To 06 bACHAETCA TEM, YTO
IIPM OTHOCUTEJBHO MO3JHEM Hauyajle MaCCOBOH MHTEPHETU3AIUU POCCUHCKUM
nposaiifiepaM OBLIO IIPOIIle Pa3BUBATh HOBBIE M TEXHOJOTrNYeCKH 6oJiee coBep-
IIeHHbIe KaHaybl AocTyia K CeTH, 4eM MOAEPHU3NPOBATH CYLIIECTBYIOIIHE.

NudopmanuonHble 1 KOMMYHUKAITHOHHBIE TEXHOJIOTHH IIOCTOSIHHO Pa3BU-
BalTcsa. ITocTenneHHO IPOMCXOAUT YHUBEPCAJIN3AINA BeAYIIUX TeXHOJOTUMH,
T. €. BMECTO CO3JaHMUA IJIs PEIleHUA KayKIo#i 3axauym cOOCTBEHHON TEXHOJIO-
ruy pa3pabaThIBaIOTCs MOIIHBIE YHUBEPCAJIBLHBIE TEXHOJIOTHH, JOIIYCKAIOIIe
MHOI'0O BApDMAHTOB HUCIIOJIb30BaHUA. XOPOIIIO BaM 3HAKOMBIM npumMep — oduc-
HbI€ CUCTEMBI IIPOrpaMMHOro o6ecrme4eHusi, B KOTOPbIX MOYKHO IIPOM3BOJUTDH
MHOK€eCTBO Pa3HO0OOpas3HbIX JeHcTBUI — OT mpocreiiniero Habopa TekcTa 10
CO3JJaHUsA AOCTATOYHO CIEeIIMaJIbHBIX IIporpaMM (CKa’keM, HaYMCJIEHUs 3apa-
60THOI JIATHI C IOMOIIBIO TaGJIUYHOTO IIPOIIECCOpa).

YHuBepcamusanuu nEGOPMAIHOHHBIX TeXHOJIOTHI CIIOCOOCTBYET IIUPOKOE
HCII0JIb30BaHUe MyJbTuMenaua. CoBpeMeHHas MyJIbTUMeAUIHAA CHCTEMA CIIO-
co0Ha 00'BeAUHUTH PYHKIIUN, HAIIPUMED, KOMIbIOTEPA, TEJIEBU30pa, PAJHOI-
PHUEeMHHKa, MYJbTHIPOEKTOpPa, Tejled)oHa, aBTOOTBETUHKA, (pakca, obecreun-
Bas P 5TOM U AOCTYII K CeTAM Iepefadyy JaHHBIX.

CoBepIlIeHCTBOBaHNE KOMIBIOTEPHOM TEXHHUKHU IIPUBOAUT K IIePCOHAJIU3A-
OIUY ¥ MUHHATIOPU3AIIUN YCTPOMCTB XpaHeHuA mHpopMmanuu. KpoileuHsle,
yMeljaiouiecs Ha JIaOHH YCTPOCTBa, UMeIoIHe Bce GYHKIINH IIePCOHAIBHO-
ro KOMIIBIOTEPA, IIO3BOJIAIOT YEJOBEKY 003aBeCTUCh COOCTBEHHBLIM YHUBED-
CaJIbHBIM CIIPABOYHHUKOM, 00'beM HH(POPMAaIMH B KOTOPOM COIIOCTABUM C 00'be-
MOM HECKOJBbKHX dHIUKJIOomenuii. [IoCKOJIBKY 3TO YCTPOMCTBO MOXKET OBITH
MOAKJIOUEHO K CETH, TO OHO JKe IIepejlaeT U OllepaTUBHEIE NaHHbIe — HAIIpH-
Mep, O orojie, TEKYIleM BpEMeHH!, COCTOSTHUH IIPOGOK Ha AOporax u T. A.
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IIpeomonenune nadopmManHoOHHOro Kpu3uca. MudopMaliMOHHLIH KPHU3UC —
sSBJIeHUE, KOTOPOE CTAJIO 3aMETHHIM Yy Ke B HauaJie XX Beka. OHO IIposBJIsE€TCA
B TOM, 4YTO IIOTOK MH(pOPMAIIMM, KOTOPLIH XJILIHYJ Ha YeJIOBEKa, CTOJIb BeJIUK,
4YTO HeZIOCTyIIeH 06paGoTKe B IpHueMJIeMOe BpeMs.

9TO sABJIEHNE HMEEeT MECTO M B HAYUHBIX MCCJIEJOBAHUAX, U B TEXHUUYECKHUX
pa3paboTkax, ¥ B 00IIECTBEHHO-IIOJUTUUYECKOM KU3HU. B HallreM yCJI0XKHAIO-
mieMcsa MHpe IIPMHATHE PEeIIeHU CTaHOBUTCS Bce 0oJiee OTBETCTBEHHBIM Je-
JIOM, & OHO HEBO3MOXKHO 6€3 IIOJIHOTHI HHPOpMAaIlUH.

YcKkopeHHe HaKOIJIEHU S 0011iero 06’beMa 3HaHU A IIPOUCXOLUT C YAHBUTEJIb-
Hoii 6picTpoToOli. B Hauase XX Beka o61iuit 065eM Bceil IPpOU3BOSHUMOI YeioBe-
yecTBOM HHbpopManuu yaBauBajicAd Kaxkable 50 jser, K 1950 roagy yaBoeHue
npoucxozuyo Kaxxkasle 10 jet, kK KoHIy XX BeKa — yiKe KaKAble b JIeT, U 9TO,
CyZsd IO BCeMy, He IIpefe.

IIpuBeseM HECKOJBKO IPUMEPOB IIPOABJIEHUI MHPOPMAIMOHHOI'O B3PHIBa.
Yucy0 HayYHBIX NYGIUKaIuil 0 G0JILIIMHECTBY OTPACJIeil 3HAHUSA CTOJIb BEJIU-
KO, a TPaAUIMOHHBIHA JOCTYII K HUM (UTE€HHE >KYPHAJIOB) CTOJIb 3aTPYAHEH, UTO
CIEeLMaJINCThI He MOI'yT yCIIeBAaThb B HUX OPHEHTHUPOBATBHCHA, UTO IIOPOKAAET
Ay6snpoBaHue paGoT U HHEIE HEIPUSATHBIE [IOCJIECTBUA.

YacTo okassIBaeTCs IPOILE 3aHOBO CKOHCTPYHPOBATh HEKOTOPOE TEXHUYEC-
KO€ YCTPOMCTBO, 4YeM HAMTH JOKYMEHTAIL[MIO O HeM B 6eCUHCIeHHbIX OIIHCaAHH-
AX U IIaTeHTax.

ITonmuTuyecKUi pPYKOBOAUTENb, IPHHUMAIOIIHI HAa BBICOKOM YPOBHE
OTBETCTBEHHOE pellIeHHE, HO He BJIAACIOIIHNI IIOJIHOTON MH(pOpMaLHH, JIETKO
nomnajeT BIIPOCAK, a IMOCJEACTBUA MOT'YT OBITh KaTacTpodpuuecKkuMu. Pagyme-
eTcs, ofHOM nHbopMaLUKy B TAKOM JleJIe MaJIO, HY?KHBI M aieKBaTHbIe METOAbI
TIOJIUTUYECKOrO aHAJIN3a, HO 6e3 HH(POpMAaIluy OHH 6eCIIOIe3HEI.

B pesysabraTe HacTynaeT mEGOPMANHOHHEIN KPM3HC, IPOABJIAIOLINICA B
CJIEAYIOILEeM:

o WHGOPMAIIMOHHEIHA IIOTOK IMMPEBOCXOAUT OIPaHHYEHHBIE BO3MOXKHOCTH
YyeJI0BeKAa II0 BOCIPUATHIO U ITepepaboTKke HHpOpMAaIlHK;

® BO3HUKAET GOJIbIIIOE KOJMYECTBO M3GLITOUHOM MHpopManuu (Tak Ha-
3BIBA€MbIil « HHOOPMAIIMOHHBIA IITyM» ), KOTOpas 3aTPyAHAET BOCIPHU-
ATHe NOJIE3HOH AJA NoTpebuTe s nHGDOpMaIUN;

® YKPeIUIAIOTCA 9KOHOMHUYECKUe, IIOJIUTHYEeCKHe U Apyrue 6apbepsl, KO-
TOpHIE IIPENSATCTBYIOT PAaCIPOCTPaHEeHUI0 HH(PopManuy (HaIpuMep, 110
IIPUYUHE CEKPETHOCTH). )

YacTHYHEIHA BRIXOA M3 MHGOPMAIIMOHHOI'O KPU3HCAa BUAUTCA B IPUIMEHEHHH
HOBBIX MH(OPMAIIMOHHLIX TEXHOJIOTHIi. BHeApeHne COBpEMEHHBIX CPEACTB U
METOAOB XpaHeHuA, 00paboTKM U mepegauyd HHPOpMALIMH MHOTOKPATHO CHHU-
’KaeT 6apbep AOCTyIa K Heil 1 CKOPOCThL MoucKa. Pasymeercsa, OQHH JIUIIb TeX-
HOJIOTHMH HE MOTYT PELIIHUTH IPO0JIEeMy, UMEIOIYIO H 9KOHOMUYECKHUA XapaKTep
(uHbOpPpMAaLMA CTOUT AEHET), U IOPUANYECKHUH (HHPOpMAaLUsa nuMeeT COOCTBEH-
HUKAa), 4 pAL APYyrux. Ita IpobjieMa KOMIIJIEKCHAA U pelllaeTCd YCHIUAME KaK
KaXJ0# CTpaHbl, TaK ¥ MUPOBOI'O COOOIIIeCTBAa B I[€JIOM.

Cro6opaa nocryna k mapopmanuu u cBo6oaa ee pacnpocrpanenus. O6cyrx-
JaeMas nmpobiieMa JIeKUT 60JIbIlIe B IOJATHYECKOM M 9KOHOMHUYECKOI IIJIOCKOC-
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TAX, HE)KEJH B TEXHUUYECKOI, IMOCKOJBKY COBpPeMeHHble MH(POpMAIHOHHbIE
TEeXHOJIOTUH YHUCTO TEXHUYECKHU OTKPLLIHN Oe3rpaHMUYHEBIHA IIPOCTOP AJIsA HHGOD-
MaIlMOHHBIX 06MeHOB. Be3 c860600bt docmyna K uHgopmayuu uHGOpMAYUOH-
Hoe obuecmao He803moxcHo. CBoOoma JocTyna K MHGopManuu u ceobosa ee
paciIpocTpaHeHuA — 06A3aTeJbHOE YCJOBHUE AEMOKPATHUYECKOro pPa3BUTHA,
CIIOCOGCTBYIOIIIEE 9KOHOMUYECKOMY POCTY, JOOPOCOBECTHOM KOHKYPEHIIUM Ha
pBIHKe. JINIIL OMUpaschk HA HMOJHYIO M JOCTOBEPHYIO MHGOPMAIIHIO, MOXXHO
IPUHUMATh NpaBUJIbLHbIC ¥ B3BEIlIeHHbIC PEIeHUs B MOJUTHUKE, 9KOHOMHUKE,
HayKe, IPaKTUYeCKOH JAeATeIbHOCTH.

OrpomMHOe 3HAYEHHE UMeeT CBOOOAA pacIIpoCTPaHEeHUA NHGPOPMAaLMK KYJIb-
TYPHO-IIPOCBETHUTEJBHOrO XapakTepa. OHa CIIoco6CTBYeT POCTY KYJIBTYPHOIO U
obpasoBaTe/IbHOrO YPOBHSA O0IIlecTBa.

BwMmecTe ¢ TeMm, npobsema cBOGOAE! JOCTya K MHGOPMAIIMH UMEET U IIPOTHU-
BOIIOJIOKHYIO CTOpPOHY. llajleko He BcAkaA MHGpoOpMAaIHA rocyAapCTBEHHOMH,
KOPIIOPATHBHOM HUJIH JINYHOM 3HAYMMOCTH AOJIKHAa CBOGOJHO PacIIPOCTPAHATh-
cda. Kakaplil yeJJOBEK MMeeT [IpaBo Ha JIMUHBIE TallHBI; TOYHO TaK 2Ke rocygap-
CTBO HJIH KOPIIOPAIlUA MOXKET MMETh CEKPETHI, JKU3HEHHO Ba)XHEIE IJIA UX CY-
mectsoBaHuA. He NOKHO OBITH CBOGOABI AJIA pPacIpoCTPaHeHUA HMHGOpMa-
MM, NpoNaraHAUpPYIOIleil HacUJNe U UHbIe, HelIpueMJIeMble AJdA 00IillecTBa 1
JHUYHOCTH, ABJeHUA. IToucKk KoMIIpoMHcca MeXAy CBOOOMOI AOCTyIla K HH-
dopmauy 1 HeM36€KHBIMU OTPAHUYEHUSI MU ABJIAETCA HEIIPOCTOM 3ajavdyei.

Poct nadopmanuonnoi KyabTypbl. CoBpeMeHHOe TOHMMaHue nHpopma-
IIMOHHOM KYJIBTYPHI 3aKJIIOUYAETCA B YMEHUU U nompebHOCMU Yeao6exa pabo-
mamb ¢ uHgpopmayueil cpedcmeamu HO8bLX UHHOPMAYUOHHBLX MeXHOA02ULL.

ITenenanpaBieHHBIE YCHJINA OOIIIECTBa ¥ rocyZapCcTBa 10 pa3BUTHUIO HHGOP-
MAIIMOHHOM KYJbTYpPhl HACEJIEHUS SABJSAIOTCA 06513aTEIbHBIMH IIDY IIPOABUYKE-
HUH II0 IYTH K UHPopMaIlMOHHOMY o01iecTBy. OZHOIM M3 Ba)KHBIX 3alay Kypca
HNHPOPMATHKH SABJIAETCA PA3BUTHE 3JIEMEHTOB HH(POPMAIIMOHHON KYJIBTYPHI
yyamuxca. YKasaHHadA 3ajlaya HOCUT KOMILIEKCHBIHA XapaKTep, OHA He MOXKeT
OBITH pellleHa TOJbKO INKO0JI0M. PazBuTHe 371eMeHTOB MHPOPMAIITUOHHOMN KYJIb-
TYPBI JOJIKHO HAYUHATHCA B IETCTBE, B CEMbe U IIPOXOJUTH 3aTeM UYepe3 BCIO CO-
3HATEJILHYIO ’JKU3Hb YeJIOBEKa, yepes BCIO CUCTeMY O6pasoBaHUsA U BOCIIUTAHUA.

NudopmanmoHHas KyJbTypa BKJIOYaeT B ce6sa ropasno 6oJbire, yeM Ipo-
cToi Habop HAaBLIKOB TEXHUYECKOM 00paboTKM MHPOPMAIIUH C IOMOLIHIO KOM-
ObIOTEPA M TEJIEKOMMYHHKAIIMOHHEIX cpeAcTB. MHPOpMAaIlHOHHAA KYyJIbTYypa
JOJIXKHA CTATh YacCThIO 00II[eUeI0BeUEeCKOM KYAbTyphl. KyJabTypHBI (B IIUPO-
KOM CMBICJIE) YEJIOBEK JOJI’KE€H YMETh OILI€EHHUBATh IIOJIyYaeMyIo HH(popMaIuio
Ka4YeCTBEHHO, IOHHMATh €€ II0JIE3HOCTh, JOCTOBEPHOCTD M T. 1.

Cy11ecTBEHHBIH 9JIeMEeHT NHGOPMAIIMOHHOM KYJbTYPHI — BJIaJleHUE METO-
OUKON KOJUIEKTHUBHOIO NMPUHATHUA PEIIeHU. Y MEHHE B3aMMOAEeHCTBOBATH B
MHPOPMAIIUOHHOM I10JIe C APYTHMH JIIOAbMU — BaKHBIM IIPU3HAK UEJIOBEKA
nHPOPMAIIMOHHOTO 00IIIecTBa.

HN3amenenusn B chepe ob6pasoanusa. Ilo Mmepe npogBuKeHUA K HHGOpMaL -
OHHOMY 0011lecTBY 0OJIbIIIE N3MEHEHUsS IIPOUCXOAAT B chepe ob6pa3oBaHUS.
OfHa U3 IPUHIUIINAJIBHEIX IIPO6JeM, CTOAIUX IIepe] COBpeMeHHBIM o6paso-
BaHUEM, — cAeJIaTh ero 6ojiee JOCTYIHEIM JJIA KaXXA0T0 YeJIOBeKa. JTa JOCTYII-
HOCTh MM€eeT 1 9KOHOMHUUYECKHeE, ¥ COIMaJIbHEIE, 1 TEXHOJOIMYeCKHE aclIeKThI.
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B cuny cBoero auaaMusMa HHGOPMAaIIMOHHOE 0011[eCcTBO MOTPebyeT OT CBOUX
YJIEHOB HEIIPEPBLIBHOI'0, HA IPOTSAMKEHUHU AECATKOB JeT, 00yUYeHUs. ITO I103BO-
JIUT 4YeJIOBEKY He OTCTaBaTh OT BpeMeHH, OBITh CIIOCOOHBIM CMEHUTh IIpodec-
CHIO, 3aHATH JOCTOMHOE MECTO B COILMAJIbLHOMI CTPYKTYype 0011ecTBa. IKOHOMHU-
YeCKHU Pa3BUThIE CTPAHBI Y K€ CErofHs BCTAJIH Ha IIyTh CO3LaHUS CUCTEMbI He-
NpPEepPBIBHOTO o00pa3oBaHMA, BKJIOYAIOMIEH [JOIIKOJbHOE M IIKOJbHOE
obpa3oBaHue, IpodeccuoHaIbHOe 0O6pa3zoBanue, CUCTEMY IIPOdeCcCHOHATbHOM
IIePEeNOATrOTOBKY U MOBBILIEHU S KBAJIU(UKAIIUN, JOIIOJHUTEJIBLHOro o6pasona-
HHUA U T. . YPOBEHb KOJIMUYECTBEHHOI'0 M KaUueCTBEeHHOT'0 Pa3BUTUA o0pas3oBa-
TeJbHOM CHCTEeMBI ITI03BOJISIET CYAUTD O CTEII€HU IIPOABUMYKEHU S CTPAHBI I10 IIYyTH
K UHQOPMAITHOHHOMY OOII[EeCTBY.

H3MeHeHUe yKIaAa KU3HH Jroaein. PopMupoBanre HHGOPMAIIMOHHOTO 006-
II[eCTBa CYII[ECTBEHHO OTPaXKaeTCs Ha IMOBCEAHEBHOM Kus3HM Jjiogei. ITo yxe
HMEIOIIUMCS IPUMeDPaM MOXKHO IIPeABUETh, UTO U3MEeHEeHUs OyayT riryOoKu-
mu. Tak, maccoBoe BHeapeHHe TejaeBuAeHHsa B 60-70-x rogax XX Beka
CYILIeCTBEHHO N3MEHUJIO OBIT JIIOEeH, IPpUYeM He TOJbKO B JIYYLIYIO cTOpoHy. C
OJHOI CTOPOHBI, Y MHUJIJIMOHOB JIIOZ el II0SIBUJIACh BO3MOXXHOCTh JOCTYIIa K CO-
KPOBHUIIIaM HaIlMOHAJbHON M MUPOBOI KYJbBTYPHI, C APYrOoil — COKPaTHJIOCH
JKUBOe 0O0IIleHre, CTAaJI0 O0JIbIlle CTEPEOTHUIIOB, HAacaXKJaeMbIX TeJleBUJeHUeM,
CY3HJICS KPYT YTE€HUS.

PaccMoTpuM oTAenbHBIE COCTABJIAIOIINE YKJIAAa KUSHU, aHAJIU3UPYS TO,
4TO yKe COCTOSJIOCh, H TO, YTO HAPOXKAAETCS B HAIlle BpeM4.

Pa6oma. I1o jaHHBEIM COIIMOJIOTHYECKOTO MCCJIELOBAHUSA, IIPOBEIEHHOIO B
CIITA, yxe ceifyac 1o 10% paGoTamomux MOTYT TPYAUTHCH, HE BHIXOAS U3
IoMa, a 1/3 Bcex HefaBHO 3apEerHCTPHUPOBAHHBIX (GPPM OCHOBaHA Ha IIIMPOKOM
HCIIOJIb30BAHUH CAMOCTOATEJbHON 3aHATOCTH, HE CBA3AHHON C PEryJsipHBIM
IIPUXOJOM B ouc.

Hocyzoean deamenvbHocmb MeHsIET- — . e mn
Ccs Ha HAIIMX riaasax. KOMObIOTEpHBIE &+ i Sy
WTIDPHI, YoKe 3aHUMaoIue y dactu jio- JDPMHUTAK ﬂ

el 3aMeTHOe BpeMs, TPaHCHOPMUDY-
IOTCSI B CeTeBble UT'PHI C yYacTHEM He-
CKOJIbKUX yJaJIeHHBLIX MapTHEpoB. Pac-
TeT  BpeMsd, 3aTpayuBaeMoe Ha
«xoxaeHue» o HTepHeTy 6€3 onipene-
JIeHHOI IIeJIN, Ha «4aT», 3a4acTyIO C He
O4YeHb OCMbICJIEHHLIM 00OMEeHOM coob11ie-
HuAMHU. BmecTe ¢ TeM pealusyoTcsa M
o3HaBaTeJbHbIE IYyTEIlleCTBUS IO 06-
pPas3oBaTeJbHBIM caiiTaM, BUPTYaJbHBIM
mys3esaM u T. . Kaxk yxe roBopmJoch
BbIIIle, HHGOPMAIMOHHAA KYJbTypa — JIMIIb YaCTh KYJbTYDPHI OOIIleuesioBe-
4ecKoil, u ¢hopMa mpoBegeHNs JOocyra oIlpefessieTcsi, B IepByIO odepenhb, 00-
el KyJbTypPOi KOHKPETHOI'O YeJI0BeKa.

HepnaBHee JOCTH)KeHNE HHTEPHET-TEXHOJIOTHH — «IIOXOJ 3a IMOKYIIKAMM»
peaJIbHBIX TOBapOB B 6UPMYANLbHbLIL UHMeEPHem-Maza3ur — yyKe Ha4UHaeT 3a-
MEeTHO CKa3bIBaThCS Ha CUCTEMEe TOPTOBJIN.
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MHunruwe wenoeerxa UMeeT TEeHAEHIIUIO K Bce GoJIbIeii « *HGOpMaTHIaANHU » .
¥Yke cpaioTcA B 3KCIUIyaTallUI0 AOMAa, B KOTOPbIE BMECTO JKI'yTa IIPOBOJOB
(sy1eKTPOIIPOBOLKA, TejaedOH, TeleBUeHNe, OXPaHHAA U IOKAapHasa CUTHAJIHU-
3aIllM¥ U T. A.) BXOAUT JHIIb OJUH CHJIOBOM Kabesib 1 OANH HH(POPMAIIMOHHBIH
kKabenn. ITocmeguuii Geper Ha cebGsa Bce MHGOPMAIMOHHEBIE CBSI3HM, BKJIOUYASA
obecrieueHre MHOTMX KaHAaJIOB Ka6eJIbHOrO TeJIEBUAECHUA, BLIX0 B MHTEepHET U
T. 1. CrienuanbHBIN 3JIEKTPOHHLIH 6JIOK B TaKOM KBapTHUpeE 6yeT KOHTPOJIUPO-
BaTh BCe YCTPOIHCTBA, BKJIIOUAA GBITOBYIO TEXHUKY M CICTEMBbI XK1N3Heobecneye-
HHS, IIOMOTraTh OOGMTATENI0 KBAPTUPHI KUTh MaKCUMaJlbHO KoMdopTHO. ITo-
Io6GHOE 31aHue Ha3bIBAIOT «YMHbLM GOMOM» .

ITockoJIbKY ZJIsT MHOTHX JIIOZEH aBTOMOOGHJL CTaJl MPOJOJIYKEHUEM CPeZbl
obuTaHUdA, IOABICHHUE «YMHbLX A8MOMOOUNell» TaKKe BaxKHO. Takoif aBTOMO-
61JIb KpOMe yoKe CTaBIIMX 00513aTeJIbHBIMH MUKPOIIPOIIECCOPHBIX YCTPOMCTB,
06CIYy>KMBAIOOIUX €r0 TEXHUUYECKYIO YaCTh, IIOCTOSIHHO CBSI3aH C FTOPOJACKUMHU
nHbOPMAIITMOHHBEIMH CJOYyK6aMHU, MOACKA3BIBAIOIMUMH Haubojsiee OINTHMAJIb-
HBI Ha HACTOAIIUH MOMEHT MAapiupyT (C y4eToM 3aHATOCTH Tpacc). Kpome
TOro, 3TOT aBTOMOOMJIb CBA3AaH C «YyMHBIM JOMOM» CBOEro X03sgHUHAa, U U3 HErO
MOKHO 9THM JJOMOM YIIPaBJATH.

OnacHocTH HHEPOPMAMOHHOTO 06mecTBa. Bocxuiasce BOSMOXKHOCTAMU,
KOTOpbIe HeceT MHGOPMAaIIHOHHOE O6II[eCTBO, He cieAyeT 3a0bIBaTh O TeX MPO-
TUBOPEUYHAX, KOTOPhIE€ OHO ITIOTEHIIHAJNILHO COAEPYKUT U KOTOPhIE yIKe, IO Mepe
IIPOABUKEHUS K HeMY, IIPOABJISIIOTCS.

CienyeTr MOHUMATH, YTO MOHATHE « MHGOPMAIMOHHOE OGII[EeCTBO» HE JIEXKUT
B TOM K€ Kpyre MOHATHUI, KOTOPbIE CBA3AHE! C IIOHATHUAMH <«KaIlHUTAJIU3M>»,
«COIIMAJIN3M» M IP., T. €. He YKa3bIBaeT HANIPAMYIO Ha XapaKTep OTHOIIEHUH
COOCTBEHHOCTH M 9KOHOMHUUeCKHUil ykJax. TouHo Tak ke ero He cjenyeT BOC-
NPUHUMATh KaK OYepPeAHYIO YTOIINIO, CYJIAIIYIO BceobIee cuacThe.

ITepeuncinm HEKOTOPHIE OIIACHOCTH U Mpo6GJieMbl Ha MyTH K NHGOPMAaOH-
HOMY 00IIIeCcTBY:

® peaybHaA BO3MOXXHOCTB Pa3pyIIIEHUA IOCPEACTBOM NHGOPMAaMOHHBIX
TeXHOJIOTHl YaCTHOM *KHU3HMU JIIOAeil 1 OpraHn3aIiuii;
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® OIIaCHOCTBH Bce 6O0JIBIIIEro BJUAHHUS Ha O0IIIECTBO CPEACTB MacCOBOM UH-

dopmanuu U TEX, KTO 3TH CPEACTBA KOHTPOJIHPYET;

e mpobsema oTOOpPa KaueCTBEHHOM M AOCTOBEpPHOIl MHGpOpPMAIUK IPHU

6oJsb1IIOM ee oO'beMe;

e mpob6ieMa afanTanUy MHOTHX JIIOZell K cpefie MHPOPMAIHOHHOTO 06-

HIeCTBa, K HEOOXOAUMOCTH IIOCTOSIHHO IIOBBILIATH CBOII Ipodeccuo-
HaJIbHBIHA YPOBEHb;

® CTOJIKHOBEHME C BUPTYAJbHOM PeaIbHOCTHIO, B KOTOPOU TPy AHOPAa3JIu-

YUMBI MJLIIIO3USA U JeHCTBUTEJIBHOCTb, CO3JaeT ¥ HEeKOTOPBIX JIOJei,
0COOEHHO MOJIOABIX , MAJIOU3YYEHHEIE, HO SIBHO HEGJIArONIPUATHHIE IICU-
XOJIOTUYECKHE IMPOOJIEMBI;

e Iepexof K HHGPOPMAIIHOHHOMY OOIIIECTBY He CYJHUT KaKHUX-JIH0O0 mepe-

MeH B COIlMaJIbHBIX 6JIaraxX M COXPaHseT COHaJIbHOe PaccJIOeHUe JII0-
heit; 6Gosiee TOro, K CYIIECTBYIOIIMM BHJAaM HEPABEHCTBA MOJKET
Bo6aBUTHCA NHGPOPMAIIMOHHOE HEPABEHCTBO, YCUJIUB TEM CAMBIM COILIH-
aJIbHYIO HAIIPSAYKEHHOCTD;

® COKpalleHue yucja pabouyux MeCcT B 9KOHOMHMKE Da3BUTHIX CTDaH, He

KOMIIEHCHDyeMoOe IIOJIHOCTBHIO CO3JaHUEeM HOBBIX PabouyMX MECT B HH-
dopmanmonHoii chepe, BeleT K OMaCHOMY COIHAJILHOMY HERYry —
MaccoBoi 6ezpaboTuiie.

NMoasegem utorn

1.
2.

3.

4.

5.

6.

7.

8.

YesioBEUECTBO MIPOIILIO YePes YeThIpe HHGPOPMAaIlHOHHEIE PEBOJIIOIUH.
YerBepTasa HHGPOPMAIITMOHHAA PEBOJIOIUA CBA3aHA C IIOABJIEHNEM U pas-
BUTHEM MHKPOIIPOIIECCOPHOM TEXHHKHM M KOMIBIOTEPHBIX TEJEKOMMY-
HUKAITWIi.

B HacTosIee BpeMs B IUBUIN30BAHHOM MUPe IIPOUCXOAHUT IIPOILIECC ABU-

JKeHUA K MHPOPMAIIUOHHOMY OOILEeCTBY.
dopmupoBaHue HHOOPMAIMOHHOI'O OBIIIECTBA U3BMEHAET CTPYKTYPY 9KO-

HOMHMKH I'OCYyAapCTB U CTPYKTYPY PHIHKA TPyZa.
NHudopManuoHHEI KpHU3HUC 00IEeCTBa CBA3aH C TeM OOCTOSATEJIbCTBOM,

4YTO oprmnnmnﬁca Ha 4YeJIOBEKa IIOTOK I/IH(I)OpMaH,IfII/I OKa3bIBa€eTCsAa

HeJOCTYIHBIM 00paboTKe B IpHeMJIeMOe BpeM4.
HoBrle nuHGOPMaOHHEIE TEXHOJIOTHH IIOMOT'AaIOT PaspeunTs nHpopma-

ITUOHHBIN KpHu3HUC. OnHaRO B IIOJIHOH Mepe 3TO BOBMOJKHO B KOMILJIEKCE C

APYTHMH MepaMM: 3KOHOMHYECKUMH, IOPUAUUYECKHUMHU U IIp.
B Poccuu nmeercsa pajx o6beKTUBHBIX MPEAIOCHIJIOK K IepeXoAy K HUH-

dopmanmorHOMY 0611ecTBY. Cpesu HUX: GbICTPOE Pa3BUTHE MaTepHUalb-
HoOM 6a3nsl mHbOPMAaAMOHHOI cheprl, HHGPOPMATH3ANIUSI MHOTUX OTpac-
Jieil IPOU3BOACTBA U YIIPAaBJIEHU, AKTUBHOE BXOJKeHIEe B MUDOBOe CO06-

II€CTBO, IOATOTOBJIEHHOCTE O6GIIECTBEHHOIO CO3HAHUSA U AAD.
IBuxenue Poccuu K nHGOpPMAIIHOHHOMY OOIIECTBY pPeaiu3yeTcsi rocy-
JapCTBOM KaK CTpaTeruyecKas, IPUOPHUTETHAA IeJIb, JOCTUIKEHHUIO KO-
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TOPOIi CIIOCOGCTBYET AOCTATOYHO BBICOKUIN KAJAPOBBIA U HAyYHO-TEXHHU-
YeCKHUI IIOTeHIINaJl CTPaHBbl.

9. Cpeau IpMOPHUTETHHIX 3aia4 IIpollecca JBHKEHNA K NHHOPMAITUOHHOMY
o011ecTBY HaxXoAATCA: MHDOpPMATH3aNus BCeil cUCTeMbl O0pa3oBaHM;
pasBUTHE HHAYCTPHMH HHGMODMAIMOHHBIX YCJIYI; CJefOoBaHUEe HAaIUO-
HaJIbHBIM KYJbTYPHO-UCTOPHYECKUM TPAAUIIUAM.

10. UadopmanimoHHasI KyJIbTypa B COBPEMEHHOM IIOHMMAHUHN 3aKJII0YaeTCs

B YMEHHUH M IIOTPeGHOCTH YejioBeKa paboTaTh ¢ nHpopMalueii cpescraa-

MU HOBBIX MHGOPMAIIMOHHBIX TEXHOJOTHH.

OcHOBBI HEGOPMAIIMOHHON KYJLTYDbI YeJIOBEKA JOJIKHBI 3aKJIaJbIBaTh-

cs B JeTCTBeE.

3amaya nHpOpMaILMOHHOIO 00IecTBa B chepe oOpa3oBaHUsS — CHAEJIATH

o0pa3oBaHHMe AOCTYIIHBIM JJIsI KaXKAOT0 YeJIOBEeKa, IIPeo0oJIeTh HEpaBeH-

CTBO B 3TO# 00JIaCTH.

13. ®opmupoBanue nHGOPMAIIMOHHOIO O6GIIIeCTBA IIPUBOAUT K U3BMEHEHUSIM
BO BCEX COCTaBJIAIOIIMX YKJIAAA JXU3HH JIoJeii: B pabore, B yuebe, B ObITY
U OTABIXE U T. 1.

14. MudopmanimoHHoe 0OII[eCTBO He CBOOOAHO OT PAZAa OIACHOCTEH U IIPO-
6JieM.

11

12

Bon POCbLI U 3aaaHusA

1. Kakue coGBITHA K IPOIECCHI OIIpEeIUIN YeThipe MHGOPMAIMOHHEIE PEBOJIIOK?

2. Yo Takoe nHGOpMAIMOHHOE 00IIeCTBO?

3. ChopmysupyiiTe KpUTEPHii, ONIpeAeJIAIOLIAHA CTagu HHGOPMAIMOHHOr0 0b1IIeCT-

Ba.

4. K xakUM U3MEeHEHUAM B 9KOHOMHKE roCyAapCTBa M Ha PHIHKE TPYyJAa IPUBOAUT

¢dopmupoBaHre HHPOPMAIIMOHHOT'O Ob1IIecTBa?

5. KakoBO HacTosIee COCTOTHHE U MIEPCIEeKTUBbI HHPOPMAIITMOHHBIX 1 KOMMYHHKA-

IIMOHHBIX TeXHOJIOTH?

6. B uem 3akaouaeTcsa HHGOpMaMOHHEIH Kpu3nc obmectBa? KakoBBI IIyTH ero npe-

ofosieHns?

7. OnpegesnTe CBA3b MEXAY MOHATHAMH «MHPOPMAIIHOHHOE O0IIIECTBO» U «CBOGOJa

JoCTyna K HHGQOPMAIlHH » .
8. UTo Takoe nHpOpMATHOHHAA KYJILTypa?
9. Kak cooTHOCHTCA NHGOPMAIMOHHAA KYJIbTYPa C 00I1[eue10Be4eCKOoil KyJIbTypoi?
10. Kaxwue npo6sieMsnl o6pa3oBanusa OyAyT pelleHbl B HHGOPMAIHOHHOM ob1iecTBe ?
11. OnpenennTe U3MEHEHU S, KOTOPbIE IIPOM30MAYT B YKJIaAe »KU3HHU 4JIeHOB HHpopMa-
OHUOHHOrO ob1iecTsa: B pabore, B yuebe, B ObITY.

12. Kaxkue Han6oJee CcyIlleCTBeHHbIE IPOGJIEeMEI U OIIACHOCTH CYIIIECTBYIOT Ha IIYTH K
nHbOPMaITMOHHOMY 00I111eCTBY ?

13. ITouemy 3aaya ABMKEeHNA K HHGOPMaIHOHHOMY 0611ecTBY Ay Poccuy oTHOCHUTCA
K YHMCJIY IPUOPUTETHBIX ?

14. ITpuBeauTEe N3BECTHBIE BaM IIPHMEPHI, OTPa’kaloljie HaJIM4YHUe IIpoliecca ABHIKe-
Husa Poccun Kk ”HGOPMaIMOHHOMY O6IIIeCTBY.
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NMpaBoBoe perynupoBaHue
B MH(pOPMaALMOHHOM

chepe

V:ike Ha paHHEM 3Talle MPOABUIKEHHUA K HHPOPMAIIMOHHOMY O6IIIeCTBY HE00-
XOAUMBI MepHI IIPABOBOTr'0O PEryJIMPOBAHUSA BHOBb BOSHHKAIOIHUX OTHOIIIEHUH.
Kaxpas crpaHa uzer B 3ToM HallpaBJeHUH CBOUM mmyTeM. IOpuanyecKkue Bom-
Ppochl, BO3HUKAOIIMe B MHGOPMALMOHHOM cdepe, Ha CETOOHAIITHUN JeHb CTOJIb
CJIOKHBI M 3allyTaHHBI, YTO FAPMOHHYHOI'O0 3aKOHOJATEJILCTBA, PEIIaIoIero
BCe COOTBETCTBYIOIIME MPo0JieMbl, HET HH B OJHOM CTpaHe MHpAa.

KopoTko omuinteM HeKOTOpbIe 3aKOHEI, AeHCTBYIOIIINe B aTOi chepe B Poc-
cuiickoii Penepanum.

3akon P® Nt 3523-1 «O nparoroii oxpane nporpamm ajasa IBM u 6a3 nan-
HBIX» JaeT IOPUJUUYECKH TOYHOEe OollpelesieHre MOHATHM, CBA3aHHBIX C aBTOP-
CTBOM M PaCIPOCTPAHEHHEM KOMIIBIOTED- s —
HBIX ITporpaMm u 6a3 mauHbIx. OH ompene- - . B
JIsIeT, YTO Aa8mopcKoe npaso pacupocTpa- @
HseTCs Ha yKas3aHHble OG'BEKTHI, SBJISIO-

II¥ecA Pe3yJbTaTOM TBOPUYECKOH JedATelb- -
HOCTH aBTOpa. ABTOD (MJIM aBTODPBI) MUMeeT ;
HMCKJIIOUHTEJILHOE IIPaBo Ha BHINYCK B CBET

mporpaMMm ¥ 6a3 JaHHBIX, UX paclIpocTpa- e e e e e Q
HeHHe, MOAUPHUKAIIMIO U MHOE UCII0JIb30BAa- e h ===
uue. OQHAKO uMywecmeeHHble npasa Ha : A

yKasaHHbIe 00'beKThI, CO3JaHHbIE B IIOPA-
Ke BBINOJIHEHHA CJIY)KeOHBIX 00s3aHHOC- -
Tel WU IO 3ajaHUIO pabGoTomaTeJs, IIPHU-
HajjexxaT paboromareno. UMylliecTBeHHBIE IPaBa, B OTJIMYHE OT aBTOPCKUX,
MOTYT OBITH IIepefaHbl HHOMY (QU3NYECKOMY HJIH IOPUANUYECKOMY JIUILY Ha HO-
TOBOPHO# OCHOBE.

JJIss COBpeMeHHOr'0o COCTOAHMNSA Halllero obijecTsa UMeHHO BOIIPOCHI, CBA-
3aHHBIE C HapYIIeHNeM aBTOPCKHUX U UMYIIIeCTBEHHBIX IIPaB, ABJIAIOTCS HaU-
Gosiee akTyasbHBIMU. 3HAYUTENIbHASA Y4CTh IPOTPAMMHOTrO obecrnieyeHus, uc-
MOJIL3YIOIIEeroCcs YaCTHBIMH JHUI[AMHU U JayKe OPpraHu3alusaMHU, IoJydyeHa IIy-
TeM He3aKOHHOTO0 KOIMPOBAHHs. JTa IIPaKTHKa MeNIaeT CTAHOBJIEHUIO
IIMBUJIN30BAHHOIO PHIHKA KOMIIBIOTEPHEIX IPOTPAMMHEBIX CPEeACTB U nHdOp-
MAaIMOHHBIX PeCypCOB.

JlaHHBIHA BOIIPOC CTaJI IJIA Hallleil CTPaHbl 0COOEHHO aKTyaJbHBIM B IIpoIiecce
BcTyIieHuA Poccuu B MeXXyHApPOAHEIE OPTaHU3aIlUN ¥ COI03bl — HalpuMep,
Bo BcemupHyo ToproByio opramusanuio. HecobaromeHue npaB B chepe cob-
CTBEHHOCTH HAa KOMIIBIOTEPHOE IIPOrpaMMHOe ofeclieueHHE CTaJ0 06BeKTOM
YT'OJIOBHOT'O IIpECJIeIOBAHUS Ha MPAKTHKE.

3akoH P® Ne149-®3 «06 nadopmauuu, HGPOPMANMOHHBIX TEXHOJIOTH-
X M 3amuTe WH(pOpPMAIMH» PEryJupyeT OTHOIIEHUS, BOZHUKAIOIIUe IpH:
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OCYyILIEeCTBJIEHUU ITPaBa Ha IIOUCK, ITOJIydYeHue, Ilepefady U IPOU3BOJACTBO UH-
dopmanun; IpuMeHeHN UHPOPMAIHMOHHBLIX TEXHOJOTHI; obecriedueHUH 3a-
muThl nHGopManuu. B yacTHOCTH, B cTaThe 8 «IIpaBo Ha KocTyn K uHGOpMa-
UK » YTBEPIKJAeTCs IPABO I'parkJaHNHA Ha IOoJIydeHue U3 o uaJbHbIX UC-
TOYHUKOB HHGOPMAIMH O AEATEJIHLHOCTH TOCYJapCTBEHHBIX OpPraHoB, 06
HMCIIOJIb30BAHUHU OIOAKETHBIX CPEACTB, O COCTOSHHUHU OKPY KaloIel cpeabl, U
p., a Takxe J1000if nHbOpMaIMK, HEIIOCPEACTBEHHO 3aTparmusalollleii ero
npaBa u cBoGoabl. OrpaHmdyeHre AOCTYIA K HHPOpMAIIUK YCTAaHABJINBAETCA
TONBKO heAepalbHLIMU 3aKOHAMM, HallpaBJIeHHLIMHU Ha obecrieueHne rocyza-
PCTBEeHHOI1 6€30IIaCHOCTH.

B craTse 12 «T'ocymapcTBeHHOE peryjaupoBaHue B cepe IpUMEHEHUsT UH-
¢dopMaIMOHHBIX TEXHOJIOTHI», B YaCTHOCTH, OTMEYAETCH, YTO 065I3aHHOCTHIO
TOCyZapCTBa ABJISAETCSA CO3JaHue YCJIOBUM A5 9D (HeKTHUBHOIO UCII0JIb30BaAHUS
B Poccuiickuit ®Pegepanuu mHGOPMAIIMOHHO-T€JIEKOMMYHHUKAIIUOHHBIX Ce-
Teii, B ToM yuciie MHTEpHETA.

Oco6oe BEHUMaHKe 0OpaTHM Ha CTAThIO 3, B KOTOPOIi CpeAM IIPUHITUIIOB IIpa-
BOBOIO DEeryJHpoOBaHNA B MHGPOPMAIMOHHOI cdepe IPOBOIIJIAILIAETCS IIPH-
HIIUII HEIIPUKOCHOBEHHOCTH YaCTHOM KM3HH, HEAOIIYCTHMOCTD cOopa, XpaHe-
HUSA MCIIOJb30BAHUA M PACIPOCTPAHEHHS MHMOPMAIIUHM O YAaCTHOM >KH3HH
Juna 6e3 ero corjacus.

B 2006 rogy Bctynma B cuay 3akoH Ne152-003 «O mepcoHAJbHBIX XaH-
HBIX » , IIEJIBI0 KOTOPOTO ABJIsIeTCs obecliedeHUe 3alIUTHI IIPaB U CBOGO yessoBe-
Ka ¥ rpa’kJjaHuHa npu o6paboTKe ero nepcoHaJbHBIX JaHHBIX (C HCIIOJIb30Ba-
HUEM CDEJCTB aBTOMATH3AIlUU HJIX 6e3 MCIOJb30BAHUSA TaKHX), B TOM YHUCJIE
3aIUTHI IPAB HA HEIIPUKOCHOBEHHOCTh YaCTHOM XU3HH, TUYHYIO U CEMENHYIO
TaiHy.

B 1996 roay B ¥roxosHsbIi KogeKc GbLI BIepBhLIe BHeceH pa3sned «IIpecrym-
JeHus B cdepe KOMNbIOTEepHOM HHpopmauu». OH oIpeesIn Mepy Hakasa-
HUS 3a HEKOTOPHIE BUALI IIPECTYILJIEHUH, CTABIINX, K COYKAJEHUIO, pPacipoc-
TpaHEeHHBLIMMU:

® HeIPaBOMEPHBIN JOCTYII K KOMIBIOTEPHOM HHDOpPMAIIUHY;

® co3maHHe, MCIOJb30BaHME H PACIPOCTPaHEHHE BPEAOHOCHBIX IIPO-
rpamMm aJis 9BM;

e YMBIIIJIEHHOE HapyIlleHNe IpaBuJI sKciayaTanuu IBM u ux cereii.

OTMeTHM, 4YTO IIPAaBOBOE peryJHpoBaHue B UHPOPMAIITMOHHOM chepe, B CHIIY
ee OBICTPOro pa3BUTH A, Bcerga 6yeT oTCTaBaTh OT »Ku3HN. Kak n3BecTHO, Hau-
6oJiee CYACTIMBO KUBET HE TO OOII[EeCTBO, B KOTOPOM BCe IeHCTBUS JIofel per-
JJaMEeHTHPOBaHEI, 4 HAKA3aHHUA 3a BCe AYPHLIE IOCTYNIKHU IPOIINCaHbI, a TO, KO-
TOpOEe PYKOBOJCTBYETCH, B IEPBYIO 0O4Yepeb, COOOpaKeHUIMH 9TUYECKOTO I10-
pAAKa. 9TO 3HAYUT B AAHHOM CJydae, YTO IrOCyJapCTBO He 3JI0ymoTpe6uT
uHpopManueil, JOBEPEeHHOI eMy Ipa)XJaHMHOM, IIOTOMY UTO OHO YCTPOEHO
IOJIXKHBIM 00pa3oM; 4To HHPOpMAIUs He KpaJleTCA He IIOTOMY, YTO 3a 3TO IIpeJ-
YCMOTpEHO HaKa3aHHe, a IOTOMY, YTO YeJOBEeK CUUTaeT BOPOBCTBO, B JIIOGOM
€ro IPOsIBJIEHUU, HU3KHM IIOCTYIIKOM, IIOPOYAII[MM ero camoro. AMeHHO K Ta-
KHM OTHOIIIEHUSI MEKAY rocyIapCTBOM M JIHYHOCTHIO, 4 TAKIKe MEXKAY OTHeJIb-
HBIMH 4JIEHAMHU OOIIeCTBAa MbI JOJIKHEI CTPEMHUTHLCS.
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MonBenem utoru

1. ITpaBoBOe peryiaupoBaHue B HHGOPMAIILOHHOM chepe ABIAETCA HOBOI 1
CJIOXXHOM 3azaueii qys rocynapcrBa. B Poccuiickoit @enepanum cymecrt-
ByeT pAJ 3aKOHOB B 9TOH 06J1aCTH.

2. 3akoH «O npaBoBOif oxpaHe mporpamMm Ay O9BM u 6a3 JaHHBIX» JaeT I0pH-
AUYEeCKH TOYHOe OIIpefieJieHne IIOHATHM, CBA3aHHBIX ¢ aBTOPCTBOM M pac-
IIpOoCTPaHEeHHEM KOMIILIOTEPHBIX IpOrpaMm u 6a3 JaHHbIX.

3. 3akon P® Ne149-d3 «06 uadopmanuu, HEPOPMALMOHHBIX TEXHOJIO-

TUAX U 3amuTe HH(pOPMAIMK» PEryJINPYyeT OTHOLIIEHUA, BOSHUKAaOIe
IIpHU: OCYIlleCTBJIEHUHU IIpaBa Ha IIOUCK, II0JIyYeHue, nepegady ¥ IIPOU3BO-
JACTBO MH(pOpPMAUN; IPUMEHEeHUH HH(POPMAIIMOHHBIX TeXHOJIOTH; 06-
ecIleYeHUH 3alUThl HHGOpMaIHu.
Bcratre 12 «T'ocynapcTBeHHOE peryJupoBasue B cepe npuMeHEeHUsI UH-
¢GOopMAaITMOHHBIX T€XHOJIOTHI», B YACTHOCTH, OTMEYAaeTCA, UTO 00s3aH-
HOCTBIO I'OCYZapCTBa ABJIAETCA CO3JaHHe YCJOBUH AnA 3dpdexTHBHOrO
ucnojan3oBaHusa B Poccuiickmnii Penepanun HHOOPMAIITNOHHO-TE€JIEKOM-
MYHUKaIITUOHHBIX ceTeii, B ToM yucjie MuTepHeTa.

4. B VromoBaoMm Kozexce P® mmeercs paszen «IIpecrymiaeHusa B cdepe

KOMIbIOTepHOII HHpopManmuu» . OH IpefycMaTpUBaeT HaKa3aHUA 3a:

e HeIIpaBOMEPHBIN AOCTYII K KOMIBIOTEPHOM HH(POpMAaNuy;

® co3JaHMe, MCIOJHb30BAHHE M paCIPOCTPaHEHHE BPEJAOHOCHBIX IIPO-
rpamMm gua OBM;

e yMBINLJIEHHOE HapyIlleHHe IIpaBuJI dKcIryaTanuu 9BM u ux cereii.

Bonpocbl u 3aaaHus

1. 3ayeM HY>XHEBI 3aKOHOJAaTeJbHBIE aKTHI B MHGOpPMaIIHOHHOM chepe?
2. Kaxkoii 3aK0OH perjiaMeHTHpYyeT IIpaBa aBTOPOB IporpaMM u 6a3 JaHHBIX ?
3. Kakoif 3aKOH perjilaMeHTHPYeT BOIIPOCHI 3al{UTHI MHDOPMAIIHOHHBIX pecypcoB?

4. Ha xakoif 3aK0OH BBI COIILJIETECH, €CJIX BaM GyAeT HaHEeCeH ymep6 nmyTeM HUCII0JIb30-
BaHUSA MHPOPMAUM, Kacamleics Baliei YacTHOM XKU3HN 7

5. Kaxne neficTBUs YTOJOBHBIN KOAEKC KJIACCHPUIUPYET KAaK IIPECTYIJIEHUS B KOM-
nbIOTEPHOHN MHPOPpMaOHHOM chepe?

NMpoGnema
§43 MHMOPMaALMOHHON
6e3onacHocTH

IIo Mepe nmpoABM)KEeHUS K HHPOPMAIIHOHHOMY o61iecTBy Bce 0oJiee ocTpoit
CTaHOBUTCA IpobJieMa 3al{UTHI IpaBa JUYHOCTH, OGIIleCTBa U rocyAapcTBa Ha
KOH(MUAEHITUATILHOCTD (T. €. CEeKPETHOCTb) OIpeJieJIeHHBIX BUJAOB HMHGOpMAa-
Iuu. YKe CeroiHsa B CTPaHaX, B KOTOPBIX B MACCOBOM IOPSAAKEe UCIOJIb3yIOTCA
KOMIIBIOTEPHEIE CETH, IPEAIPHUHHUMAIOTCSA OrPOMHBIC YCUJIMA IO OXpaHe WUH-



232 Taasa 7. OcHOBBI colMaIbHOM HHDOPMATHKH

dopmanuu. Kakapiii dyesoBeK, AoBepAmOInii mHGopMamumo o cebe rocyaa-
PCTBEHHOMY OpTraHy WM ¢upMe, BIIpaBe paCCUUTHLIBATh HA TO, YTO OHA He OyaeT
pasrJianieHa WX UCI0Jb30BaHa eMy BO Bpe[.
B Poccumu B 2000 rony npussaTa [lokTpuaa nH(popMaIiMOHHOM Ge30macHoOC-
™™ Poccuiickoii Pegepanun. PaccMOTpHUM OCHOBHEIE €€ ITOJIOYKEeHHU A .
K o6bexTam uagopmMannonnoii 6ezonacaoctu P® oTHOCATCA:
e Bce BUABI NHGHOPMAIIMOHHEIX PECYPCOB;
e IIpaBa rpakJaH, IOpPHANYECKHUX JIUI] ¥ TOCyZJapCcTBa Ha IIoJIy4eHue, pac-
IIpOCTPaHEeHMe U HUCIOJb30BaHHEe HHPOPMAaIlUK, 3alTUTy HHPOpMaI U
M MHTEeJJIEKTYaJIbHOM COOCTBEHHOCTH;
e cucreMa GOPMHPOBAHUS, PACIPOCTPAaHEHNS ¥ MCIIOJIb30BaHUA HHPOP-
MAaIlMOHHBIX PECYPCOB, BKJIIOUAaloiasa B cebsa HHPOpMaIlHOHHBIE CUCTe-
MBI PA3JIMYHOTO KJlacca M Ha3HaYeHHusd, OMOJIMOTeKH, apXUBbl, 6235l U
0aHKHY JAaHHBIX, MTHQOPMAIMOHHEIE TEXHOJIOTHN U T. 1.}
¢ uHGOpPMAIMOHHAS HHPPACTPYKTYpa, BKJIOUYAIOIIaA IeHTPhLI 06paboT-
KU ¥ aHaAJIu3a uHopMaIuu, KaHajJabl MHGOpMaIIMOHHOTrO o6MeHa U Te-
JIEKOMMYHHUKAIIMHA, MEeXaHHU3MbI obecmedyeHHs (GYHKIIMOHUPOBAHUSA
TeJIEKOMMYHHKAITMOHHBIX CHCTEM U CeTeii;
e cucteMa GOopMHUPOBaHHSA OOIIIECTBEHHOro CoO3HaHUs (MHUPOBO33peHUE,
MOpaJibHbIe II€eHHOCTH, HPaBCTBEHHBIE OI€HKH, COI[MAJILHO HONYCTH-
MbI€ CTE€PEOTHIILI IIOBEJEHUA M B3aMMOOTHOIIEHUA MEXIY JIOAbMHU),
6a3upymolIasca Ha CPeJCTBaX MacCOBOM HHPOpPMAaIlUK U MponaraHabl.

Hanmuonansabie uETEpPECchl PP BKIIIOYAOT:
a) cobrofeHre KOHCTUTYIIMOHHBIX IIpaB M CBOGOA YeJIOBeKa U IpakJjaHuHAa

B 00JIacTH moJiydyeHus HHGOPMAaIlMH U ee MCII0JIb30BaHuA, obeclieueHue
JYXOBHOTO CTaHOBJIeHHA Poccuu, coxpaHeHKe U YKpeIlJIeHne IleHHOCTeH

ob11ecTBa;

6) nHbopManMOHHOEe obecreyeHNe I'ocyIapCTBeHHOM MOoJUTHKU PP, cBsa-
3aHHOE C JOBEJIEHHUEM 10 POCCHUIMCKOM 1 MeXXAYHAPOAHOM 001IIeCTBeHHOC
THU JOCTOBEPHOM MH(MpOPMAaIlUM O rOCyAapCTBEHHOM NoJuTHKe PdD;

B) pa3BHTHE COBPEMEHHBIX HHHOPMAIITMOHHBIX TEXHOJIOTUH OTeYeCTBEeHHOM
HHAYCTpUHU NHGOPMAIINH;

r) 3aiuTy MHGOPMAIIMOHHBIX PECYPCOB OT HECAHKITMOHHPOBAHHOTI'O JAOCTY-
na, obecrieueHre 6e€30IIACHOCTH MHAOPMAIHMOHHLIX U TEJIEKOMMYHHUKA-
IITMOHHBIX CHCTEM.

B nokTpuHe hopMyupyoTca MeTOabI o6ecneueHnsa HHGOPMAIHOHHOM Oe-
30IMaCHOCTH CTPaHBbI (BKJIIOUasA IIPAaBOBbIE, OPraHMU3aIlMOHHO-TEXHUYECKHUe U
9KOHOMHYECKHEe MEeTOAbI), a TaKKe 0COOeHHOCTH obecrieueHnA HHGpOpMaIuOH-
HoH 6e3omacHoCcTH PP B pasiuyHBIX chepax 0OLIIEeCTBEeHHOM )KU3HU: 9KOHOMU-
YeCKOH, MOJIUTUUYECKOI, B chepe 0O0POHBI, HAYKHU U TEXHUKU U JID.

OpxHoit U3 BakHeHIINX IIpo6JieM B 06cy KaAaeMoii chepe TOKTPHUHA 00'bABIISA-
eT npo6jemMy HH(MPOPMAIIHOHHOIO HEpaBeHCTBAa, KOTOpPOe BHOCHUT PAacKOJ B
06IIIeCTBO U OTUYIKJEHHE MEXKIY COCTABJIAMIINMHU €ro rpynnaMu HaceJeHusd;
MO3TOMY JaHHadA IpobjeMa UMeeT IIPsIMOe OTHOIIIeHHe K HalluOHAJIbHOH 6e30-
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nacHocTH. Oco6eHHO BaXXKHO IIpeoAoJeHHe IPOABIeHNH NHPOPMAIIMOHHOTO He-
PaBeHCTBa B 00pPa30BaHUHU, IIOCKOJIBKY:
® IIOSABUJIACh TeHAEHIIMA pasfiesieHNusa o0pa3oBaTeJbHbIX YUPEXKIEHUN Ha
3JINTHBIE U MACCOBEIE C COOTBETCTBYIOIIEIi pa3HUIleH B pecypCcHOM obec-
e4YeHun;
® BEeJIMKO pas3/InYHe YPOBHEH JOXOM0B ceMeil yualluxcs;
® 3HAYNUTeJIeH Pa3phiB B padMepax (PHUHAHCOBOro obecreueHus o6pas3oBa-
TeJIbHBIX YUPEXAEeHNI B pa3JIMYHBIX PEerMOHaX CTPaHbI.
IIpeonosiene nHGOPMAIIIOHHOIO HEPABEHCTBA ABJISIETCA 3ajadyeil mepBoc-
TEeIIeHHOM rocyZlapCTBeHHOM BayXHOCTH.

MNMoasepem utorn

1. HaubGosiee ocTpoit mpobemMoii MHGPOPMAILMOHHOI'O OOIIIECTBA SABJISETCS
npobisieMa HHGOpMaIMOHHOI 6€30I1aCHOCTH, OT OTAEJILHOI'O YeJIOBEeKa J0
rocyxapcTaa.

2. IIpo6aemnl nHpOPMaAIMOHHOM Ge3omacHOCTH B Poccuu persyiaMeHTUDPY-
jorca ok TpuHOI nHPOPMATHOHHOI 6e3onmacHOoCcTH PD.

3. B lloxkTpuHe MHPOPMAIIMOHHOM 6€30IIaCHOCTH OIlpejieJieH IIepeueHb UH-
dhopManoOHHLIX 00'BEKTOB, TPEOYIOIMX 3aIlIUThI; HAIlMOHAJIbHbIE HHTE-
pecsl PO B nadopmManmonHoii chepe; MeToasl obecrieueHnsa nHPOpMAaIn-
OHHOM 6e30II1aCHOCTH.

4. JoxkTprHa HHPOPMAIIMOHHOII 6e30IMacHOCTH obGpaiaeT ocoboe BHUMaHue
Ha mpo6JieMy HHGDOPMAIIHOHHOI'O HepaBeHCTBa B 06J1acTi 06pa30BaHU.

Bonpocbl u 3agaHus

1. Kakyro nudopmManuio Bbl CYNTaeTe KOHPUASHIUAIBHOMR JJIs TOCyAapCTBa, 1JIs Ba-
e MIKoJbI, AJ1s cebs JUYHO?

2. Yo oTHOCHTCA K 00'beKTaM HHPOPMaLHOHHOM Ge3donmacHocT Poccun?
3. YTO0 OTHOCHUTCA K HAIIHOHAJILHEIM HHTepecaM Poccuu B mHpoOpManuoHHOI o6nacTi?
4. Kak nposiBisieTcss nHGOPMaIMOHHOE HEPABEHCTBO B cUcTeMe 00pa3oBaHu:A?

5. CTaJIKHUBaJINCh JIM BEl B CBOEH KM3HH C IPOABJICHUIMA HH(GPOPMAIIMOHHOI'O HEPABEH-
crBa?
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Camioaas Mop3se (1791-1872)

CaMmi0as1b Mop3e poauiIcA B ceMbe MPOMOBEHHUKA B MAJIEHBKOM aMepHKaH-
ckoM ropoge YapiabarayH. C JeTCKHUX JIET ero JIIOOMMEIM YBJIeYeHHeM ObLJIO pH-
coBanue. B 1805 r. on moctynun B Mlenbckuit yausepcuter. MBI HUYEro He 3Ha-
€M, CKOJIb IPMJIEXKHEIM OH OBLI cTyZeHTOM. OfHO JHUIIb 3aCJIy’KMBAeT BHUMA-
HUs. Mopse IpociaymiajJ B YHHBEPCHUTETE KYypC JEKIIHUi II0 3JIEKTPUUYECTBY.
HccnenoBanns aieKTpPUYECKUX SBJIEHUH B TO BpeMsA ObLIH 37106081 nHsA. BeposT-
HO, 9Ta 00J1acTh GU3NKH He ocTaBuIa CaMi03)1a 6e3yuacTHEIM. OTHAKO OH Beelle-
JI0 GbLJ Ipe/iaH 3aHATUAM pucoBaHueM U B 1811 r. ornpasuiica B EBpony, 4To651
TaM COBEPILIEHCTBOBATh CBOE MacTepcTBO. [{Ba roga coycts B JIOHZOHCKOI KOpO-
JIEBCKOM aKaJleMHUH XY0KECTB OLlJIa BLICTABJIEHA €r0 KapTHHA « Y MUpAIONIuii
T'epkynec», ynocroenHas 3os0Toit meganu. Ho mo Kakum-To npuuynHam B 1815
r. Mopse paccraercs co CrapsiMm CBeTOM M OTIIpaBJIsIeTCs HA POAUHY.

OxHaKO IIPOIIJIO HECKOJIBKO JIET, IIPEXK e YeM OH CTaJl IPU3HAHHLIM JIAfe-
pPOM aMepMKaHCKHX XYyAOXHHKOB. B 1825 r. Mopse ocHoBas B Hrio-Mopke
O61recTBO JKUBONIKUCH (BocaeacTBu — Hanuonanbuasa akagemus). B 1826 r.
OH CHOBa oTmnpasisaercsa B Espony. EMy npuinia B rojioBy MEICJIb HAaIIMCATDH
KapTUHY, KOTOpas 03BOJIKJIa Ob AMEPHUKAHIIAM Y3HATh O IIeJleBpax MHPOBO
skuBonucHu. Tak moABMJIACH Ha CBeT ero HauboJjiee U3BECTHAsI KAPTHHA «TraJjie-
pest JIyBpa». Ha ee 3agHeM n1aHe B MUHHATIOPE H300pa’keHO CTOJILKO IIEEB-
POB, CKOJIbKO MOTI'JIO BMECTHTB IIOJIOTHO.

B 1832 r. Mop3se 0KOHYAaTeJIbHO BO3BpAIllaeTcA B AMEpHKY U II0JIy4YaeT Mec-
TO npodeccopa pucyHKa u sxusonucu Heio-Mopkckoro yHuBepcuTeTa.

1832 rog cran ana Camioaasa Mop3e efBa JiM He CAaMbIM 3HAYHTEJIbHBIM B €TI0
sku3Hu. ITo nyTn Ha poAuHy Ha GOPTY CYyAHA BOBHUK PasroBop o6 onbITax aHr-
Juiickoro yueHoro Maiikjia @apajiest 1o 3JIeKTPOMAarHETU3MY — « U3BJI€YEHUIO
HMCKD U3 MarHuTa». B mamaTu Mopse BO3BHUKJIN T€ CBEJeHUS 110 JIEKTPHUUECT-
BY, KOTODBIE OH ITOJIYYHJI HeKorja B MleIbCKOM YHUBEpPCHTETE.

«A HeJIb3s JIU CO34aTh CUCTEMY IIepeauyy CUTHAJIOB 110 MPOBOAAM, UCIIOJIb-
3ys cOYeTaHHUS MIOCJIEeA0BATEJLHOCTEM nmepeasaun ucKp?» — Takasa HeoOwIuaii-
Has MBICJIb IIPUIILIA B roJIOBY »KuBomnucity Camioasao Mopse.

Xyno’XKHUK CTAHOBUTCS HHKeHepoM. TpH roa oH KOHCTPYHPYET HEBHUAAH-
HBIH paHee alIlapaT M AeMOHCTPHPYET CBOe TBOpeHMe B ceHTaAOpe 1832 r. B
Hrpi0-MIOPKCKOM YHHMBEPCHUTETE KHUBOIINCH.

B kauecTBe A3bIKa 4J14 nepeaaun Mopae pa3paboTaJi crieruaabHbIHA KOM, KO-
TOPLIL BO BCEM MHPE CTaJl MMEHOBAThCA a30yKoii Mopae.

* MarepuaJ aToro pasaeia noarorosieH II. HukonaeBsim.
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Kan Bogo (1845-1903)

OH npuHaJIeXal K TOM KaTeropuu MOCTOSHHO AYMAIOLIUX JIIOAEH, IpH-
BBIYHBIX K PAJOCTAM U K OTOPUYEHUSIM, KOTOPLIX IPUHATO Ha3LIBATh U300peTa-
Teasmu. TakoBeiM OBl ppannys Haw Mopuc Omuas Bogo. EMy He npucykaa-
JIA IIPDECTUKHBIX Harpaj, He N30Mpay 4JeHOM MHOIOYUCJIEHHBIX YUYEHBIX 00-
mecTB. Ho Giarogaps ero nuso6peTeHuio Tejerpadusa ciejiajga OrpOMHBIM mar
BIepel, 3aMETHO 3aIJVITHYB B OyAayliee.

WKany Bopo 651710 Becero 28 siet, Korza (B 1872 r.) oH CKOHCTPYHMPOBAJI TeJie-
rpadHbIil anmnapaT MHOI'OKPaTHOIO AeiicTBUA. [Ipyroe Beigaloiieecs JOCTHKe-
HUe Bono 3akJiouasoch B H300peTeHNH IPUHITMIINAJILHO HOBOI'O TejrerpadHOro
koza. Ecsin kox Mopae ABJIAJICA IO-CYIeCTBY TPOUYHBIM (TOUKA, THPE, Hay3a)
M HepaBHOMEPHBIM, TO KoZ Bozo Ol paBHOMEpPHBIM NATHOUTOBEIM. Kasknas
nsTepKa CHUTHAJIOB COOTBETCTBOBajia 3HaKy Texkcra. Kox Bogo cran mepBeIM
CII0cO60M JBOMYHOrO KOAUpOBaHUs uHpopMmanuu. OH GBI BOCIPUHAT MOBCE-
MEeCTHO U CTaJl HashIBaTbca MexkayHapoauslM TeserpadueiMm Kozom Ne 1
(ITA1). BoociegcrBuu Ha ocHOBe annapaTta Bofo mosasBHINCH KOHCTPYKIIMH Te-
JertaiinoB. EfUHUIA CKOPOCTH Iiepefadyd MHPOpMAIMH IIOJNy4YHnJa Ha3BaHUE
600.

Kapa JInanei (1707—1778)

3aBeayomuii 00TaHMYECKHMM CajioM TOJIIaHACKOro ropoga XapTCcKaMil
Kapa JIunneit B 1735 r. 3amuiga JUCCEePTAIHIO HA CTEIIeHb JOKTOPA MEIHIH-
HbI « HoBas rumoresa mepeMe karoIiuxca JUXOPaAoK » . B 3ToM He 65110 HUUEro
YAUBUTEJIBHOTO, MIOCKOJbKY MHOTHE BEIJAIOIIHECS €CTECTBOUCIILITATETIHN TOI'O
BpPEeMEeHH! IIPUXOAUIH B OOJIBINYI0O HAYKY HMEHHO Yepe3 BpauyeOHYI0 MPaKTHUKY .

JInunei poguiacsa 23 maa 1707 r. B mBeackoM ropoje PocxyibT, B ceMbe fe-
PeBeHCKOro nacropa. B rumuasuu oH He 6/1McTaj, 0COOEHHO He JIIOOMUJI JIATHH-
CKHUH A3BIK, U YUYUTEJIS He CYJINJINA eMy Pafy*KHbBIX IepcueKTuB. TeMm He MeHee
Kapu B xonne 1720-x rr. cymMes noJiy4uTh xopoliee oopasosanue B JIyHACKOM
Hu YIIcajJbCKOM YHHBEpCHUTETaX. VIMEHHO TaM y Hero omnpeAejHJICSA HHTepeC K
6oraHuke. B 1732 r. oH coBepinu myTrerniectTBue o Jlanaaugum (6osbiras 06-
JacThb Ha ceBepe CkananHaBun). CBon HaOMIOAeHU 1 COOPAaHHYIO UM KOJLJIEeK-
IIUIO PaCTEHMIi OH onucaJ B KHUre «®@opa Jlammaugumn» (mosHoe n3gague —
1737 r.). Ho B TOoT rof, Korjaa JINHHEH! 3aUlHIIa] JUCCEPTAIIHUIO, YKe YBHIE
CBeT ero rJaBHBIA Tpya «CHUcTeMa IpUPOALI», IPH YKU3HHU aBTOPA BHIAEPIKAB-
muit 12 usgannit. On npuHec JINHHE0 MEPOBYIO U3BECTHOCTh. JIMHHeI cTas
HanuoHaJbHOU ropaocTeio IllBeruu. Yike B 1733 r. ero nsépau nepBuIM Ipe-
sugenToMm llIBeackoii akaleMHuu HAYK.

WM 6b11a cO3gaHa CUCTEMA PACTUTEJIBHOTO M JKMUBOTHOI'O MHpPa. 9Ta CHCTEMAa
OpPraHMYeCKOr'o MHpa UMeJjia TAKYIO JKe Ba’KHOCTh, KaK BriocjeacTBuu Ilepuo-
AudecKas CHCTeMa 3JIEMEHTOB HeopraHundeckoro mupa 1. 1. MenzeneeBa.

B uem ke 3akaiouanack cucreMma JIunuesa? Heob6xonuma 6bljia KaKasa-TO €IU-
HHIIa cucTeMaTusanuu. B KayecTBe TaKOBOM, €IMHOM IJIs BCEero »KHUBOIo, JIMH-
Heil BIOpaJ BuA. ITog 3TMM TepMHUHOM OH IIOHUMAJI II0OXO0XK e 0COOH, COCTaBJISIO-
ITue MHOXKECTBO M 00pasyroliie II0TOMCTBO. JIuHHe GBI IPOTUB HAEU U3MEH A~
€MOCTH BHJIOB: ¢...BUAOB HACUUTELIBAETCS CTOJBKO, CKOJIBbKO UX OBLIO CO3IaHO B
caMoOM HayaJjie», HO K KOHIY *KM3HHU OH OTOILIEJI OT 3TOMH TOUKH 3PeHMA.
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A 3aTeM IpHIILIa HAa IOMOINb IIPECJOBYTasA JaTbhlHb, ¢ KOTOpPOii JInHHei
BpaXoBaJI B ruMHasuuecKkue rogbl. Ho BeiOopa He OBLIO: B Te BpeMeHa JIATHIHD
SIBJIAJIACH MEXKAYHaPOAHBbIM HAYYHBIM S3BIKOM. Il0/Ib3ysCh JIATUHCKUMHU Ha-
3BaHUSIMU CHCTEMHBIX €IWHWI] PACTUTEJILHOrO U YKMBOTHOrO MHUpa, JIMHHeH
czesal cBor «CHcTeMy IPHUPOALI» OOIIeAOCTYIIHOIM.

JIuHHel IpeJIOXKNUJI TAK Ha3bIBaEMYIO0 OMHADHYIO HOMEHKJIATYPY: KaAbIA
BUJ 0003HAYaJICA ABYMA JJATUHCKUMH HA3BAHUAMH — DPOJOBLIM U BHAOBBIM.
OH paspaboTaj Tak)Xe MepPapXHI0 CHUCTEMATHYECKHX IPYIII: CXOAHBIE BHUIBI
00’ beIUHUJ B POJABI; CXOAHEIE POALI — B CEMEMCTBAa; CeMeiCTBa — B OTPAIBI; OT-
pPAABI — B KJIAaCChI ¥, HAKOHEIl, KJacChl — B THIILI.

OH paszeyini Y)KUBOTHBIX Ha IIECTh KJIACCOB (MJIEKOIIUTAIOIIHE, IITHIBI, 3€M-
HOBOJHBIE, HACeKOMbIe 1 4epBH). I{JIs1 XapaKTepUCTUKH YeJIOBEKa OH BIIEPBLIE
BBeJI TepMHUH «homo sapiens» («4ejiOBEeK pasyMHBIIi» ).

Bosee ciokHO# ObLIa JIMHHEeeBCKasA CHCTEeMATHKa pacTeHHWil. IIpm aTom
OIBIT, HAKOIJIEHHBI# MM IIpM O3HAKOMJIEHMM C PACTeHHMAMH M3 Pa3JIUYHBIX
MECTHOCTeH, IIPUBEJI ero K IePecMOTPY UAeH HEU3MEHsIeMOCTH.

«Cucremarusarop» JIMHHeil KJaccHPHUIIMPOBAJI TaKyKe IIOYBLI 1 MHHEpAa-
Jbl, 60JIe3HH (IO CHMIITOMaM), IAOBUThIC M IieJieOHble CBOCTBa pacTeHWIi.
31ech OH OTAAJ AaHb CBOMM MEAUIIMHCKHM IIO3HAHUAM.

Cnycra 10 jeT mocJie cMepTH yueHoro B JIouoHe 05110 yupe)xeHo «JInHHe-
eBcKoe o011ecTBo». OHO M IOHBIHE CYIIECTBYET KAaK OAWH M3 KPYIIHBIX Ha-
YYHBIX IIEHTPOB.

Baagumup HBanosuu Bepraackui (1863—1945)

OH OTHOCHJICS K YHCJIy BeJIMYAMIIINX €CTeCTBOMCILITATe el -MbICIITUTEIeH,
6yayun duiIocodoM B eCTECTBO3HAHNH U €CTECTBOUCIIBITATEIEM B hHIocopmnm.
Kax u ero Beigaromnuecs cooreuecTsBeHHUKN — Muxauia Bacuiasesuu JIoMoHO-
coB B XVIII Beke, Imurpuit UBanosuu MeHzgeneeB B XIX Beke.

Binagumup HMBanoBuu BepHajacKMil IOJYy4YMJI BCEMHPHOE IIpHM3HAHHE Kak
OZIH N3 OCHOBaTeJIeil reOXNMHUHN: «'eOXMMHUA HAYUYHO H3yUaeT XHMHYECKHE dJIe-
MEHTHI, T. €. aTOMBI 3¢ MHOI KOPBI I — HACKOJbKO BO3MOKHO — BCeii IIJIaHEeTHI.
OHa H3yJyaeT UX HCTOPHIO, UX pacIpejejeHHe ¥ ABM)KEHHE B IIPOCTPAHCTBE M
BpeMeHH, UX reHeTHUeCKHe Ha Hallleil IJIaHeTe COOTHOIIeHUuA» . IHBIMHU CJIOBa-
MU, OH IIePBHIM IIPUBEJI B CUCTEMY HaKOIIJIEHHbIE CBEJJeHUSA U IIOHATUSA O Fe0XH-
MHH, TEM CaMbIM JaB Gorateiinyo HHGOPMAIUIO AJIA IOCIEAYIOININX HUCCIEHO-
BaHUH U pa3MBIIILIEHUH.

B KoHIle AeBATHAALIATOrO CTOJIETUS ABCTPUMACKH I reosior 9ayapa 310cC BBeJl
HOHATHE 3eMHEIX obosiouek (chep) 3emuan: armocdepsrl, rugpocdepsl, JATOC-
depr! 1 cTpaTochepsl. Kpome Toro, on 7o6aBuya K HUM elie U 6uochepy — Ty
30HY Ha IIOBEPXHOCTH 3eMJIH, I'ie pacIpOoCTpaHeHa OpraHnYecKas >KMU3Hb.

IIpo6iemul 6uochepn! riay6oKko 3aXxBaTHIN BepHaICKOro U CTAJIH OAHUM M3
TJIaBHBIX HHTepecoB ero :ku3Hu. OH oneHuBaj 6uochepy ropasmo riayodsxe, uem
3rocc: «CIIonIHo#i IOKPOB U3 YKUBOTO Bell[eCTBa, B KOTOPOM CKOHIIEHTPHUPOBa-
Ha OrpOMHas XMMHUYEeCKasA 3JHePIrus, ABISIONIAACA IOPOXKIEHHEM COJTHEUHOM » .
JKuBoe BelecTBO OH pacCMaTPMBAJ KAK COBOKYIIHOCTh JKHMBBLIX OPraHU3MOB,
KaK Heo0XOqMMYIO YacTh M OHHOBPEMEHHO QyHKI MO 6rocdepshl.
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VYuennlit cuurayn 6mocdepy CTporo opraHM30BaHHOH OOOJIOUKOI 3eMHOM
KOpbI, Hepa3phbIBHO CBA3aHHOH C JKM3HBIO. ITOM CBOEM OpPraHn30BaAHHOCTBHIO
OHAa U OTJIMYAEeTCA OT APYTrUX 3eMHBIX coep.

BepHazckuit nposeJ oeHKY pasMepoB 6uocdephl, CBA3aB UX C IIpeAeaMu
BO3MOXKHOCTH CYIIIECTBOBaHMA KHUBOTO BemrecTBa. Ilo ero pacueraM, BepxHAA
rpanuna 6uocoepsr gexuT B oosactu 140-180 °C — oHa elle gocTynHa AJis
0o6UTaHUS OTAEJBbHBIX YKUBBIX Opranu3MoB. IIpy HUBKHMX TeMIIepaTypax opra-
HU3MEI 60JIee BEIHOCJIUBEI: TaK CIIOPHI HEKOTOPBIX IIJIECHEBbIX 'PUOKOB COXpa-
HAIOT Y)KU3HECIIOCOOHOCTD BILIOTH 0 —250 °C. IlpeaeJnl 2ke CyIIleCTBOBaHUS 3€-
JIeHOl pACTHTEeILHOCTH HeCpaBHEHHO 6oJiee orpaHuyeHsI: oT +80 °C 1o —60 °C.

Bepuaackuit mogomies K 6nocdepe ¢ mosuuuu reoxumun: «Pausbie opra-
HU3MBI BJIHMSJIN Ha UCTOPHUIO TOJBKO T€X ATOMOB, KOTOPHIE OBIIM HYKHBI UM
AJIS UX POCTa, PA3MHOKEHUS, IUTAaHUA, JbIXaHUA. YeI0BeK pPacIINpHJ 3TOT
KpYT, BIUAA HA 3JIEMEHTHI, HY)KHbIe JJI TeXHUKH M CO3TaHUS IITNBUIN30BaH-
HBIX QPOPM KU3HU».

Tak pogujaacs HoBasi HayKa — OMOTreOX MMHSI.

B xon1e 1944 r. oH ny6JIUKYyeT OQHY U3 CAMBIX CBOUX IIy60oKux paboT «Hec-
KOJIBKO CJIOB 0 Hoocdepe» : «JIuK miaHeTsl — OHochepa — pe3Ko MeHsIeTCA ye-
JIOBEKOM CO3HAaTeJIbHO M, INIaBHBIM 00pa3oM, 6ecco3dHaTearHO. MeHsieTca ¢u-
3MYECKU M XUMHYECKH BO3AYUIHAA 000JI0YKA CYIIIHN, BCE €€ IPUPOSHBIE BOAbI...
YesroBeuecTBO, B3ATOE B I[€JI0OM, CTAHOBHUTCA MOII[HOM IreoJJOrM4ecKoii CHJIOM.
W mepenx HUM... CTAaHOBUTCS BOIIPOC O IlepecTpoiike 6mocdephl B MHTEpecax
MBICJIAIIErO YeJIOBeKa KaK eJUHOTI0 11eJIOT0. ITO HOBOE CocToAHMNEe 6nocdepsl, K
KOTOpOMY MBI, He 3aMeyas TOro, IpuoJIHUKaeMcs, ¥ Ha3bIBaeTca Hoochepoii.
...51 cMOTDIO Ha BCE ¢ TOUKM 3peHuA Hoochepsl U JyMalo, 4To B Oype, rpose u
CTpafiaHUAX POLUTCS HOBOE, IIpeKpacHoe Oyayliee 4eJIoBeYeCcTBa » .

HopGept Bunep (1894—1964)

Jo xoHna 1940-x rr. amepukaHcKuii matremMaTuk Hop6epr Bunep He umc-
JINJICA CPefy MaTeMaTHKOB IIePBOro paHra, XOTs JOCTHUT y’Ke JOCTaTOYHO MOo-
4YTEeHHOTr0 Bo3pacTa (oH poguica 26 Hoa6psa 1894 r.). OqHaKo OH ObIJI UCKJIIOYH-
TeJIbHO CIIOCOOHBIM 4eJIoBeKOM. B camoM fzeine: B 11 JieT OKOHYMJI CPEeIHIOIO
IIKOJy, B 14 — BrIciIee yueGHOe 3aBeieHHe (IIPU 3TOM MOJIYyYHB 3BaHUE Oaka-
JaBpa), B 17 jieT cTaj MarncTpoM McKyccTB. HakoHell, Korga eMy MCIIOJTHUIOCH
18, oH noJIyuunJI cTeneHb JOKTOpA puiocoduu 3a paboTsI B 06J1aCTH MaTeMaTH-
YEeCKOM JIOTUKH. ITO heepUUeCKOe BOCXOKAECHNE 3dBEPIINJIOCH CTAXKMPOBKOM
B KeM6pugoxckoM u 'éTTHHreHCKOM YHMBEPCUTETAX.

CBoe nnepBoe HayYHOE OTKPLITHE, Cpa3y IpUBJEKIllee K HeMy BHUMaHue, Bu-
Hep czesnan B 1920-x rr. CyTh ero HeJIerKO M3JIOKHUTh Heclernaaucty. B AByx
CJIOBaX: YYEHBIH OIpeAes N TaK HaskIBaeMbIii BUHEPOBCKMI npoiecc. OH oT-
HOCHUTCA K OPOYHOBCKOMY JBH)KEHHIO (XaOTUUYHOMY IIepeMEILIeHUI0 YaCTHI B
Kame XuAKocTu). KpoMe TOro, y4eHbIi BBIMOJHHUJ HECKOJbKO OPUIHMHAJIB-
HBIX paboT, MOCBAIIEHHLIX PA3BUTHIO FTaDMOHUYECKOI'0 aHaJIN3a.

MupoBas BoiiHa moTpeGoBaJia 3aHATHCA IPUKJIAAHBIMU IIPO0JIEMaMHU, CBS-
3aHHBIMH C aBHanueil u apruiiepueii. Tem He MeHee B 3TH roAbl IPOU3O0IILIO CO-
6BITHE, KOTOPOE JIAIIIB CIIYCTS MHOTO JIET MCTOPDMKH CTAJIM pacCMaTPUBaTh KakK
HMCXOHYIO TOUKY OyAYyIIIUX BeJUKHNX coObITHii. BuHep opranusosaJ B IIpuHCcTO-



238 Kpatkue 6uorpadpmaeckue CipaBkH

He MaTeMaTHUYeCKHU ceMHHap HeoOBIYHOro NpoduiiA: B HEM IIPUHAJM yIacTUE
HeHPpoGhH3N0IOrH, CIIEIUATUCTEI IT0 TEOPHUH CBSA3K M BHIYUCINTEILHON TEXHUKH.

ITOT ceMHHAaP BIIOCJEACTBUU CTAHYT CYUTATH HaYaJIOM HOBOT'O HAYYHOI'0O Ha-
npaBJjieHUsA — KNGepHEeTHKH.

Bor xakuM obpasomM TepMHH «KubGepHeTHKa» HauvaJ o6peTaTh IJIOTH H
KpoBb. B 1946 r. B Ilapuike Ha KOH(MEpPEHIIUHU IT0 MaTeMaTHKe BuHepy npezJio-
JKHJIM HalucaTh KHUTY, B KOTOPOH OCBeIlaJuch GbI BO3MOXXHOCTH OOpaTHOM
CBSI3M MEXKy MAIIMHOM M HEPBHOI CHCTEMOM 4YeJIOBeKa. Y YeHBIH OXOTHO JaJI
coriyacue, n60 HaJ JaHHOM MPo6IeMOi OH pa3MHBIIILISJ YKe HeMaJIO BpeMEeHH.
TPYAHOCTH COCTOsIIa HE B MOCJIEOBATEJILHOCTH M3JIOKEHUsA MaTepuaja — B
BEIOOpE MOAXOASAIIEr0 Ha3BaHUA AJIsd KHUru. Y oH BrIOpasn: « KnmGepHeTHKAa» .

IIpaBga, NCTOPUKM yTBEP KIAAIOT, YTO 9TO Ha3BaHHE POAHMJIOCH MHOTO BEKOB
TOMY Ha3aJ ¥ IPUAYMAaJl ero ApeBHerpeueckuii Meicaurenasb Ilnaron. B XIX Beke
dpaHIysckuii Gusuk A. AMIiep IpeAJIOsKHJ TaK HasBaTh HayKy 00 yIIpaBJIeHUH
YyeJIoOBeYeCKHM OOII[eCTBOM.

II1ox0 BhruuTaHHAA, HEPAULINBO ODOPMJIEHHAA, B 00JI0KKe HeIIPUATHOIO
AOOBUTO-KEJITOT'O IIBeTa KHUra, Ka3ajloch, He MOYKET HMEeTh KOMMEPYECKOro
ycmexa.

Crasna ke OHa, KaK IIPUHATO 'OBOPUTH TeIleph, 6eCTCEJIEPOM, & CJIOBO «KHU-
GepHEeTUKa» MOMEHTAJIBHO BOIILJIO BO MHOT'HE CJIOBAPH U SHIIUKJIOIIEAUH.

Hop6epT Bunep cTas « KpeCTHBIM OTI[OM» HOBOM HayKH, KOTOPOM IIpPeACTOs-
JI0 tepeBepHyTh MUp. OHA B KOHEYHOM CYeTe ABJIAETCA OQHUM M3 KPaeyroJjb-
HBEIX KaMHe# nHGOpMAaTHKH.

Kiaon Illernon (1916—-2001)

B Tome 27 3a 1948 r. xxypHana «Bell System Technical Journal», B uiois-
CKOM M OKTAOPHECKOM HOMEpaXx Ny6JauKyeTca paboTa aMepuKaHCKOro HHKeHe-
pa Knona Illerrorna «MaTemMaTuueckas Teopusa cBA3u». OHa 3aHMMAaJa BCero
77 cTpaHHUII ¥ TOHAYAJYy He BOCIIPHUHHMAJIACHh JOJKHEIM o6pa3doM. Toabpko co
BpeMEHeM ee Ha30BYT 3MO0XaJIbHOM, 00 CTAThA IO CYIIeCTBY CUTHAJIN3UPYET O
MOSIBJICHUH HOBOM HAYYHOM AMCIMIIIMHEBI: Teopum uHPopmarnuu. IllerHoH
npeaJjiaraeT ¥ COOTBETCTBYIOIIUI MOHATUHMHEIN annapaT: KOJU4ecTBO HHGOP-
MAIIMU Ha OCHOBE IIOHATHA SHTPOIINH; KaHAJI CBSA3H U €0 IIPONYyCKHAas CII0Cc00-
HOCTbB; IpeieJIkl epefadyn NHGOPMAaIuH.

Penxuii npumep, Korja AaTa MOSBJICHUSA HOBOM HAYYHON JUCIUILJINHEL MO-
JKeT OBITh Ha3BaHAa CTOJIb OIIpEeAeJIeHHO.

Crporo rosops, IllenHoH 65171 B 60JIbIIEH CTEIEHN HHIKEHEPOM, HEXKEeJIH Ma-
TeMaTHKOM, a ero paboThsl MMeJIH CKopee (PU3NYEeCKOoe, YeM MaTeMaTH4ecKoe
o6ocHoBaHMe. OMHAKO BUAHBIN OTeuecTBeHHbI yueHBIH A. H. Kosmoropos ot-
MeyaJl, YTO, XOTs « CTPOroe MaTeMaTudeckoe «ob6ocHoBaHue» cBonx naeit Ilen-
HOH... IPEZIOCTaBHUJI CBOMM IIPOJOJI>KATEJIAM, ero MaTeMaTuyecKas MHTYUI U
M3YMHUTEJIBLHO TOYHA» .

KoHeuHo, BOBHMKHOBEHMEe TeOpHMH MHPopManuu He crano aiaAa IllenHona
BHe3aITHBIM o3apeHueM. B 1940 r. oH 3alUTHJII MaruCTEPCKYIO JUCCEPTAIIHUIO
Ha TeMy «CHMBOJIBHEIA aHAJNH3 peEJIEMHBIX M IIePEeKJII0YATEJbHBIX CXEM»
(BocJIeICTBHH ee HAa30BYT CAMOM BBIZAIOINeiics MarucTepcKoii Auccepranmueit
XX Berka). 1 «He nepeBOAs ABIXAHUSA » B TOM K€ IOy NOJIyYaeT JUILJIOM JOKTO-
pa dunocodbuu mo MmaTeMaTHKe 3a paboTy «Aare6pa TeoOpeTHYEeCKO# reHeTH-
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Ku». Ho oHa mpoinyia HesaMedyeHHO#H U Oblja OMyGJIMKOBAaHA TOJIBKO B KOHILE
IIPOIILJIOTO BEKAa (XOTA B HEH U COZePrKaIoCh HEMAJIO 3HAYNTEJIbHBIX BEIBOLOB).

IllennoH ogHUM K3 IePBEIX cHOPMYJIHPOBAJ TEOPETHYECKNE OCHOBBI KPHII-
Torpadun. B vacTHOCTH, HCCJIeAOBAJ Mpo6GJeMEBI aGCOJIIOTHOM CEKPEeTHOCTH
CHCTEM U 00CY K AAJI IPUHITHUIIEI, KOTOPBIM JOJIXKHEI OTBEYATh Hale KHbIe mud-
pel. ITpo HEro roBOPUJIM BIIOCJIEACTBUH, YTO OH IPEBPATHI HCKYCCTBO KPHUIITOTr-
paduu B HayKy.

IITenHOH WHTEpEeCOBaJICI BO3MOYKHOCTBIO CO3TAHMUS <«IIaXMaTHOM Mamiu-
HBI», TOUHEEe r'OBOPA, pa3dpaboTKoi mporpaMMEbI AJ1s1 Hee. 34eCh OH JOCTHUT OIIpe-
JeJIeHHBIX YCIIeXOB M, moceTuB MockBy B 1960-x rr., fake HaMepeBAJICA ChIT-
pPaTh IapTHIO C YEMIIMOHOM MHUpa no maxmaram M. M. BorBuHHUKOM.

Eme He mocturuys 60 sert, IlleHHOH paKTHUYECKH IPEKPATHII HAYUYHO-TEX-
HUYECKYIO AeATEJbHOCTh: TEOPHUIO HHPOPMAIIUHA NHTEHCUBHO M YCIIEIIIHO pas-
BHBaJIH ero nocjenoBaTteaun. CaM jKke maTpuapx 3aHHMAJICS BCAKOrO poja pas-
BJIeKaTeJbHBIMU ITpobGieMamu. Hanpumep, co3ga «00IyI0 TEOPHUIO MKOHTJIH-
POBaHUSA », IOCTPOUB HECKOJIBKO KOHTJINPYIONTHUX MAaIIUH,

Baagumup Anexcanaposuu Koreasuukos (1908—2005)

«Huuero BaxkHee paguo B TexHuUKe 3a mocaeaHue 100 jieT He BO3HHUKIJIO...
OHO MOBJIHAJIO HA YKU3Hb 3HAUUTEJBHO CUJIbHEe, yeM aBuanus. C pagmo Haua-
JIACH 3JIEKTPOHUKA, TeJIEBHACHHE, BCA HHPOPMATHKA ¥ KOMIILIOTEDHI» , — TaK
orBetu Biagumup Anexcanapond KoTeJIJbHUKOB Ha BOIIPOC MHTEPBLIOEPA.

BrITh MOXKeT, KTO-HUOYAb 1 YCMOTPHT B 3THX CJIOBaX HEKOTOPOE IIpeyBeJIH-
yenue. OgHaKo cyaure caMu. BoT KpaTkuii mepedyeHb HUCIHUILIHH, KOTOPHIE
HBIHE HaXOJATCA Ha IlepeJHeM Kpae HayKHu: pagnodusnka, pajuoTeXHUKAa, pa-
AHUOaCTPOHOMMUSA, JJIEKTPOHUKA, MHPopMaTuKa. X B kaxayio u3 Hux Kotesnnb-
HUKOB BHeC QyHIaMeHTaJIbHBIH BKJIah. EMy ObliIHM Bpy4YeHbI BhICIIINE HAarpazahbl,
npucyxgaeMbie 3a paboThl B 9THX JUCIHUIIJIHHAX.

C ero umMeHeM CBA3aHO Ba)KHelilllee HAIIpaBJIeHHE BO BCeX HAyKaX, TaK WJIH
MHaue UMeIOINX OTHOINeHHe K HHPOopMaTHKe, — ITudpoBasa o6paboTka cursa-
JgoB. PasdpaboTanHaa y4eHBIM TEOPHS [IOTEHIIMAJIBHOM IIOMEXOYCTOHYNBOCTH
II03BOJIAET ONPEAEJUTh KAUYEeCTBO JIOOLIX KaHAJIOB CBA3U. KoTeJIbHUKOB OBLI
OJTHUM M3 IIMOHEPOB HOBOI'O HAIIPABJEHUS B OCBOEHHUH KOCMOCA — ILJIAHETHOH
PaguoJIOKAIUH.

PasHocTOpOHHOCTE HHTepecoB Biagumupa AjleKcaHApOBHYa U Ba’KHOCTh
JOOCTUTHYTBIX PE3YJILTATOB IIO3BOJISIIOT CYUTATH €r0.04HUM U3 OCHOBOIIOJIOMK-
HUKOB TeOpUHU UHPOpMAITUH.

Ero «ansma MaTep» 6611 MOCKOBCKHII 9HEPreTHYEeCKHUi MHCTUTYT, KOTOPBIH
oH 3akoHYMJ B 1931 r. Pa6oTra «Teopus mMoTeHIINAJIBLHOM IIOMEXO0YCTOMYNBOC-
TH», onyOimkKoBaHHass B 1947 r., mpuHecia eMy MHPOBYIO H3BECTHOCTbD.
B 1953 r. on 6n11 u3bpaH AeiicTBUTEJbHEIM uleHoM Akxkazemuun Hayk CCCP.
B TeueHMe HECKOJIBKMX JIET GbLJI BUIe-IIPE3UAEHTOM aKaJeMUH.

KoTenbHUKOB IIPOKHUJ OYEHD HOJITYIO dKU3Hb, BCEI'O JIUIIIb TPEX JIeT eMy He
XBaTHJIO A0 cToJieTusaA. OH 06J1a1a) BLIAAIOMIMMHUCA JIJMYHLEIMYA KauecTBaMu. Ero
oTJIMYaJia HeoObIYaifHAs Cephe3HOCTh B IIOAXO/Ee K pelleHHIo Jio60ii mpobie-
MBI, HeU3MEHHAas H06posKeIaTeIbHOCTh, 0043aTeJILHOCTL B BHIIIOJHEHUH 06e-
njanHoro. PakTuyecKu A0 KOHIIA JHEH OH MPOJOJIMKAJ paboTaTh B MEPYy CBOHX
CHJI 1 BO3MOYKHOCTEI.
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AKazeMHUH MHOTHX CTpaH M36GMpAaJiid ero CBOMM MHOCTPAHHBIM ujieHOM. Ilo
peiieHUI0 MeXayHapOAHOrO aCTPOHOMUYECKOr'0 colo3a acTepous Ne 2726 Ho-
cut uma yuyenoro: Kotelnikov.

Anb-Xope3mu

¥Y:ke B HalllM JHYU OJWH BUAHLIHA HCTOPUK HaYKHU Ha3Bal Ainb-Xope3MHu «Be-
JNYaNIIIMM MaTeMaTHKOM CBOEro BpeMeHH U, €CJIM IPUHATH BO BHUMaHUE Bce
06CTOATEeILCTBA, OAHUM M3 BEJIMYANIIINX BCEX BPEMEH » .

Ero mosnnoe uma Myxammen u6s Myca anb-Xopeamu. Buorpadpuueckue cBe-
IEeHUs 0 HeM BecbMa CKyAHBI. Bojiee M1 MeHee JOCTOBEPHO M3BECTHO CJIEAYIO-
mree. OH poguics B KoHIe VIII Beka (MHOTja IPUBOASAT « TOUHYIO AATy» 783 r.)
B XuBe, pacrojiarasiueiicsa B o6mupHoii o6iactu Cpenneit Asuu — Xopesme:
orciofa u «paMunusa» ysbexkckoro yuesoro. Ckonuyajyica B cepegune IX Bexka
(mpegnosoxkurensuo 850 r.) B Bargage.

T'me Habupascsa suanuit Ans-Xopeamu? B Bargazne, croaume Apabckoro xa-
audara, CyLIeCTBOBAJI «JOM MYAPOCTH » , CBOETO poZla aKaieMUA HayK. Y UeHbIe
MHOTHMX apabCKHX CTpaH MOYUTAJH 3a CHACThe OKa3aThCS B €e CTeHaX.

Anp-XopesMu Hanucas HeMaJio KHUr. VI3 HUX [0 Hac AOIILIO ceMb — B BHJE
OPUTHHAJIBHBIX TEKCTOB, TEKCTOB €r0 KOMMEHTATOPOB JIU00 B IlepeBoZlaX Ha Ja-
TBHIHb.

Oxou10 830 r. oH HamKucaJ CBOH KIaccCuYeCcKHH TpaKTaT « KpaTkas KHUTra Boc-
TMOJIHEHUS U IIPOTHBOCTOAHUA». Ilo-apabcku HasBaHUe 3Bydaso Tak: «Kutab
anb-1Kebp-BasIb-MyKabaJia» . 34ech CJI0BO «aJIb-AKeOp» (BOCIIOJIHEHHEe) B COBpe-
MEHHOM IIOHMMAaHHUHU 03HAUAaJIO IIepeHeceHre OTPHUIlaTeJbHOT0 YjeHa U3 OGHOM
4aCTH YyPaBHEHUA B Apyryio. 3 aTOro cjioBa ¥ BOBHUKJIO Ha3BaHUe «ajirebpa».

YnomsaHyTasa KHUra HaUMHaJIaCh C BB€JeHUS M ONIMCAHUA HaTyPaJIbHbBIX Y-
ceJl, 3aTeM pacCMaTpPUBAJINCH YPABHEHUS IIePBOi U BTOPOIi cTerieHu. AJb-Xo-
pe3MHu HHUTJe He MOJb30BaJICSI CHMBOJIAMH, a BCE MaTeMaTHYECKHe BhIYUCJIe-
HHUS OIMCHIBAJI C IOMOIIBIO CJI0B. B TpakTaTe yueHOro BliepBhI€ MOSBUJINCH 00-
II[Ue IpaBHJa pellleHus KBaApPaTHHIX ypaBHEHMI. OTO ObBLIM JIMIIH IIepBbIe
POCTKH TOr0 pasjiejia MaTeMaTHKH, KOTOPBIH ABJISETCA OOLIMPHON YacThIO ee
HMCTOPHMHU U OCHOBOM MHOTHMX IIOCTOSIHHO BO3HMKABIIHUX MaTe€eMaTUUYeCKMX Ha-
IIpaBJICHUIA.

Ipyroe counHeHue Ab-Xope3MH IoCBsAIaoch apudmerure. OHO cbirpa-
JIO BayKHEUIITYIO POJIb B UCTOPUH MaTeMaTUKHU. B HeM ObLIM BIIepBbIe U3JI0XKe-
Hbl OCHOBBHI M IpaBuUJia apu(pMeTHKH, OCHOBAHHBIE Ha AECATUYHOM cCHCTeMe
CUHCJIEHUA. ITO COUMHEHHNE IIepeBeId Ha JATUHCKUM A3bIK. [Io-aThiHM UMA
Anb-Xopesmu 3Byuasio kak Algorizmi uan Algorismus. Illupokas monyasap-
HOCTBb COUMHeHUs B EBpolle mpuBejsia K TOMY, YTO KM aBTOpa CTaJIO HApHUIla-
TeJIbHBIM, U €BpOIefiCKIe MaTeMaTHKH B CpeAHHE BeKa TAK UMEHOBaJIH apud-
MEeTHKY, OCHOBAHHYIO Ha IeCATUYHOI cucTeMe cuncieHusi. C TeueHueM BpeMe-
HU MOAOOGHBIN TePMUH CTAJNH YIOTPEOIATH A JII060H CHCTEMBI BHIUMCIEHUN
COIJIACHO OIIpeJieJIEeHHLIM IIpaBuJIaM. BoT KaK MOSABUJICA TEPMUH «aJITOPUTM » .

Anpb-Xope3Mu BHeC 3aMETHEIH BKJIaJ] BaCTPOHOMHMIO, B YACTHOCTH YIIOPARO-
YHJI CIOCOOBI JaTHPOBKH PA3JIUYHBIX cOObITHII. OH OKa3aJics 6JIM30K K mpobJie-
MaM reorpaduu, 6611 aBTOPOM IEPBOTO COYMHEHHA II0 MaTeMaTHYEeCKOI reor-
padun. OH OpraHM30BHIBAJ Hay4YHBIE 9KcHeAUIUH B Busantuio, Xasapuio,
Adranucran. BnepBrie Ha apaGCKOM sIBBIKE OIKCAJI U3BECTHYIO B T€ BpeMeHa
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oburaeMyio 4acth 3eMyn. « KHHra KapTUHEI 3eMJIH» — TAaK Ha3bIBaJIOCh 3TO
ero counHeHue. HakoHel, OH y4YacTBOBaJI B BHIYMCJIEHHH IJIUHBLI OJHOTO
rpagyca 3eMHOrO MepHAHaHa.

CinoBoM, BeJITMKHUH MaTeMaTHK AJib-Xope3Mu ObLI ¥ BeJIHKHM yUYEHBIM-3H-
IUKJIOIeAUCTOM.

Anan Teropusr (1912-1954)

OH noaBuica Ha cBeT 23 nioHsa 1912 r. B He6oraToit aHrJIMHCKOM apUCTOKpa-
THYeCKOil ceMbe. B 1926 r. poguTesn 3aducangu ero B mpectmxkHyio Illep-
GOPHCKYIO NYOJIMUYHYIO IIKOJY — 3aKpbITOoe yueOHOe 3aBeJeHue AJIS MajIb4yu-
KOB U3 ceMeil apHCTOKpaTOB.

AJaH OTHIOAB He CTaJ YKpallleHueM IIKoJabl. HanpoTus, npenogaBaTesu Uc-
OBITHIBAJIM B HEM INIyO0OKOe pasodyapoBaHHeE, H, KaK IIPABUJIO, B KJIACCHOM XXyp-
HaJle IOABJISAJINCH BeCbMa HeraTUBHBIE OLIEHKH O ero mpujexanuu. CioBoM,
AJaH YHCJIMJICS B BeUHBIX ayTcaiifiepax. JIMIIIb efUHCTBeHHAs 3alIUCh O HEM B
KOHAYHUTE BBITVIAAUT OUCCOHAHCOM: « ECJH OH X04eT OBITHL TOJBKO HAYUYHBIM
CIIeIIMaJINCTOM, TO JIUIIIb TEPSET BpeMd B 3Toi mkoje. HaBepHoe, oH 6yzeT ma-
TeMaTUKOM. Takue yYeHUKH, KaK OH, POXKAAIOTCA oAuH pas B 200 seT».

MZ&=I He 3HaeM aBTOpa 3TOro 3aKkJgoueHus. Kak 3HaTh, MoKeT, TO 661 06pas-
YUK IIPECJIOBYTOro aHraumiickoro romopa? Ho Begb «MHKOTHHUTO» OKAa3aJCs
npas...

BeccnopHO To, uTo AsaH THIOPpHHT IOJYUYHJ MaTeMaTHYeCKoe o6pasoBaHUe
ciay4yaitHO. BRIrmAauT HenpaBAonon06HO, HO B 15 JieT I0HOIIIa CAaMOCTOATEIBHO
OCBOHJI TEOPHUIO OTHOCUTEJIHHOCTH.

B 1931 r. Anan cran cryaeatom Koposesckoro Kosremxa Kem6puaskckoro
yHuBepcurera. Ilackinok IIlepHOOPHCKOM IIIKOJIBI, B IpecTHKHeimeM Kem-
6pumke ThIOPUHT IPOSBUJI CBOM MCTHHHBIE CIIOCOOHOCTH BO BceM Oiecke. B
1934 r. on nonyuaer creneHb 6axkaJjiaBpa, CIIyCTA I'Of — CTEI€Hb MarucTtpa u
acIMPaHTCKYIO cTUneHanIo. Bece apue BocxoauTt ero 3ses3ga. B 1936 r. oH y»xe B
IIpuncrone (CIIIA), rae paboraet Bmecre ¢ Ixounom ¢pou HeiimanoM. AjaH no-
JIyYUJI HeTPUBHAJIbHBIE Pe3YJIbTAThI B 00JIaCTH aJire0phl 1 TEOPHUH YHUCEJI U Pas-
BHJI OPUTHHAJIbHEIE He! B 06JIaCTH JIOTMKH BEIYMCJIEHWI. ITOT IpeAMET CO-
CTaBHJI TEMY €ro JOKTOPCKOI JUCCepTalli — OHA OKa3aJIaCh caMOIl CJIOMKHOM
U ri1y60Koit ero MaTeMaTU4YeCcKoii paboToii.

B roas! Bropoit MUPOBOi1 BOMHBI OH NMEPEKJIIOYNJICA Ha KOHCTPYHPOBaHUE
mudpoBaabHbIX MamnH. Cosgauneiil UM «Kosoce» okasajicsa B To BpeMdA pe-
KopzoM kpuntorpaduu. Ilo okonHuannu BoiftHbI THIOpDHHIOM BCeleJIO OBJIaJe-
BaeT ujaesa pa3paboTKH YHHBEPCAJIILHOT'O 3JIEKTPOHHOI'O KOMIIbIOTEPA, AJIA KO-
TOPOT'0 MOKHO ObLI0 ObI paspabaThIBaTh NpOrpaMMbI U KOTOPHIA Mor OGbl pe-
oIaTh MHOXKECTBO 3ajay: IIPOBOAUTL CJOKHeHINIHe ajrebpanueckue
BBIYUCJIEHUS, PACKPhIBATh IMINGPHEl U JaKe... UrpaTh B maxmatbl. CoOpaHue
6U6JIMOTEKHN IpOrpaMM, CO3JaHHE €JUHOr0 HAIMOHAJLHOIO KOMIIBIOTEPHOIO
neHTpa — 06 aToMm Meuras ThIOpHUHT.

B 1949 r. B ManuecTepckoMm yHuBepcuteTe (AHIJINA), IAe B 9TO BpeMs pabo-
TajJl y4eHBbIH, IIOJ €ro pPYKOBOACTBOM OBLI CKOHCTPYHPOBAH KOMIIBIOTED
Manchester Mark I. Ero ycoBepimeHCTBOBaHHE IIPHUBEJIO K [IOSBJIEHHUIO OXHOTO
M3 IIepBHIX B Mupe KoMunbioTepoB Ferranti Mark I.
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CBon gmocTu:keHUA THIOPHHI HOABITOXKMJI B 1952 r. B oOGIIMpHOH cTaThe
«BpluncanuTeIbHBIE MAIIMHB X UHTEJLIEKT» (B 1960-e rr. oHa BhIIILJIA B pycC-
CKOM IlepeBoie ITOA Ha3BaHUEM « MOKeT JIX MAIlIMHA MBICIUTH? » ).

«..Anan ThIODHHT NpPEeACTABJIAETCA HAM KaK OCHOBATEJIb KOMIILIOTEDHOM
HayKH, JOMUHHUDYIOIEH TexHOJMOornu XX BeKa» , — CKaKeT BIIOCJIEACTBUH ero
6uorpad.

IOmuas Iloct (1897-1954)

B nercrBe OMuis JIeoH IlocT oueHb XOTEJI CTATH ACTPOHOMOM.

OH poanJics B MOJBCKOM MecTeuke ABryctos. Ha py6Gesxe BeKOB ero poaure-
JIA SMUTI'DUPOBAJIH 3a OKeaH M obocHoBanuch B Heio-Mopke. B mkose dmuns
IIOCTUIJIO HECYACThE: OH JIMIIIUJICSA JIeBOH pYKH. MOKHO JIM ¢ TAKUM AePeKTOM
3aHUMAaThcsa acTpoHoMueii? Corpyauuk I'maBuoit o6¢ceppaTopuu CIITA oTBeTHI
Ha 3aIlpoc IOHOLIM, YTO paboTa ¢ aCTPOHOMHUYECKHUM 000OpyAOBaHHEM TpedyeT
HMCIIOJIb30BAHUSA 00EHNX PYK.

C MeuToit npunuiock paccrarbea. Teneps ITocTa Bce 60see BiaeKJa MaTeMa-
tuka. Ilonyuus o6pasoBanne B Hpio-MIOpKCKOM ropoAiCcKOM KOJLIENKe, OH B
1917 r. yaocrauBaeTcs crenenu 6axasaBpa. Maructpom oH craa B 1918 r.,
a JOKTOPCKYIO JUCCepTaIMIO 3armuTu B 1920 r.

B Ty nopy oH corpyarudan B Konym6uiickoM yHUBEPCUTETE 1 BHUMATEJIHHO
usyyag TpeXTOMHUK «IIpuHnmunel maremaTtuxku». Ero omy0iamukoBaiu B
1910-1913 rr. anranuane A. Yaiitxen u B. Paccesi. ABTOpEI 3aMaxXUBaJINCh HA
MHOTO€: OHU NBITAJINCh IIPEACTaABUTh BeCh HaGOp MOHATHIA, AaKCHOM U TeopeM
MaTeMaTHKH KaK IIOAMHOYXECTBA COOTBETCTBYIOIIIUX MHOYKECTB Ha A3BIKe JIO-
ruku. HeTpuBHaJBHOCT U I'PAHAMO3HOCTH 3aJadyu HMIOHHpoBasau Ilocrty.
IIpakTHYeCKMM BHIXOZOM €r'0 pasgyMHUii OBIJI BKJIAJ B HaUaja COBPEMEHHOH Te-
OPHH AOKAa3aTeJbCTB, KOTOPHIi HaIlleJ OTpakeHue B quccepranuu. B Heit ITocT
IIPEeJIOK U TAKXKE HOBYIO UAEI0 IIOCTPOEHUS JIOTHYECKHX CHCTEM.

B 1920-1921 rr. ITocT npe6niBaj B IIpHHCTOHCKOM YHUBEPCHUTETE. 3€Ch OH
BILIOTHYIO OAOIIEJ K GOPMYJIMPOBKE TeOPEMEI O DyHAAMEHTAJIBHON HEIIOJIHO-
Te J1060i1 HPOpMAaJIBLHOM JIOTHKM. JTa KEeMYYKHHA MaTeMaTH4YeCKOH JIOTUKU
crajia focturkeHneM Hemua Kypra I'égens anmsb B 1931 1.

B nmepBoM HOMepe aMepuKaHCKoro JKypHajia CHMBOJIMYECKOH JIOTHKHU 3a
1936 r. ITocT HameyaTaJ CTaThIO, B KOTOPOii faBaJ OPUTHHAJIILHYIO HHTEPIIPe-
TaIMIO IOHATUSA «aJIFOPUTM» . IIpeayiosxeHHaa UM abCTpaKTHAsE KOHCTPYKITUSA
HOo3QHEeE MOoJIy4YnJa HadBaHMe MalmnuHbI [locTa. YueHBIi moKas3aj, 4To Jiro60it
KOHEYHBIN BBHIYMCJINUTEJLHBIM IIPOIECC MOYKHO CBECTH K MAaHHNYJIMPOBAHUIO
KOHEYHBIM II0CJIEJOBATEJIbHLIM HaOopoM U3 HyJiei 1 efuHNI. OMHOBPEMEHHO K
noao6HOMY BeIBOAY npuinesa u A. TrlopuHT.

WU neun, saxkaouerHbie B abcTpakTHOM MamuHe ITocTa, IpefBOCX UTHIIN U3JIO-
JKeHHUE IPUHIINIOB IIOCTPOSHUA KOMIILIOTEPOB.
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1 y4eBHbIX Nocobuii nNo nHdopmartmke ons Wwkon n By3oB. O6nacTb Hay4YHbIX UHTEPECOB
B cepe o6pas3oBaHns: Hay4HO-Meaarornieckne u MmetToguyeckme npobaemsl UCMNoNbL30-
BaHus VKT B 06LiemM u BbicLLEM NPodeCcCcroHanibHOM 06pa3oBaHuu.
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