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BBeneHne

YBaykaeMble CTaplIeKJIacCHUKH!

C aT0i1 cTpaHMIIBI KHUT'M HAUUHAETCH Ballle 3HAKOMCTBO ¢ y4eOHBIM KypCOM
uaGopmaTuky 1ia 10-x u 11-x Kaaccos.

HNsyyeHHne BCAKOTO MIKOJBLHOI'O MPEeAMETa MOXKXHO CPABHHUTH CO CTPOUTEJIb-
cTBOM foMa. TOJBKO 3TOT JOM CKJIAABIBAeTCS He M3 KUpNu4yeil 1 6€eTOHHBIX
ILIMT, & U3 3HaHUil U yMeHUii. CTPOUTEJBCTBO BCAKOIO JOMa HAYMHAETCS C
dyuzameHnTa. OueHb BaXKHO, 4TOObI PyHAAMEHT ObIJI IPOUYHKIM, IOTOMY YTO Ha
HEeTO onupaeTca Bce OCTajJlbHOe coopykeHue. PyHIaMeHTOM JJA Kypca
«UHbopmaTtuxa u UKT 10—-11» ABAAIOTCA 3HAHUA U YMEHU A, KOTOPHIE BEI 110~
JIYYHJIH, U3y4yasa Kypc HH(OPMATHKH B OCHOBHOM WIKOJIe — 6a30Bblil KypC HH-
dopmaruku. Bam yrke He TpebGyeTcsa 00BACHATD, UTO TAKOE KOMIIBIOTED U KaK
OH paboTaeT; ¢ Kakoii HHpopManueii MoKeT paboTaTh KOMIILIOTED; UTO TaKOe
nporpaMMa ¥ nporpaMMHoe ofeclieueHMe KOMIIBIOTEpPa; YTO TaKoe HHGopMa-
IHOHHBIE TeXHOJIOrUM. B 6a30BOM Kypce MHGQOPMATHKH Bbl IOJYYUJINA Ipex-
CcTaBJIEHHUE O TOM, B KAKOM BH/le XpaHUTCA HHDOPMALIUA B IAMATH KOMIILIOTE-
pa, 4TO TaKoe aJropuUTM, HHGpopManuoHHaA Mogesib. OcBauBas 6a30BbIN KyDC,
BBl HaYUMJIHCh 00paIiaThCA ¢ KJIaBHATYpPOil, MBIIILIO, JUCKAMH, IPHUHTEPOM;
paboraTh B cpefie OIlePallMOHHOI cucTeMbl. BbI MOJYYMIN OCHOBHBIE HABBIKU
paboThI ¢ TEKCTOBRIMH U rpa@HUUYeCKUMH pefaKTopaMu, ¢ 6a3aMu HJAaHHBIX U
39JIeKTPOHHBLIMY TabiunamMu. Bce aTH 3HaHMsA ¥ HaBRIKM BaM OyAyT HeoOxomu-
MbI Ipu u3yuyenuu Kypca «udpopmarurka u UKT 10-11».

TepMun «uHGOPMAaTUKA» MOXKET YIOTPEeOJIATHCSA B ABYX CMbICJIaX:

¢ nHGOpPMATHKA KaK Hay4YHas 00JIacTh, IPeAMETOM HM3YyUeHUS KOTOPOH
ABJAAIOTCA MHGopManusa U MHGOpPMaAIMOHHBIE IIPOliecchl; B KOTOPOit
OCYIIECTBJIAETCA N300peTeHHe U cO3JaHue HOBBIX CPEACTB paboThI C UH-
dopmanueii;

e nHPOpMATHKA KaK IPaKTHYecKasd 06J1acThb fesaATeJbHOCTH JI0J€ei, CBA-
3aHHAad C IPUMEHEeHHeM KOMIIBIOTEPOB AJiA paboThl ¢ nHMopManuei.

Kak coBpeMeHHas TeXHHKa HeMbICJIHMa 6e3 OTKPBITHI TeopeTHuYecKoi dhu-
3UKH, TaK ¥ pa3BUTHE HHGOpMATUKU ¥ HHGOPMAITHOHHBIX TEXHOJIOTUH HEBO3-
MO’KHO 6e3 TeopuH MH(MOPMALMH, TEOPHUH aJITOPUTMOB U II€JIOTO PAJa APYyTrUX
TeopHui B 06s1aCTH KUOGEPHETUKH, JUHIBUCTUKHY, CEMHOTHKY, CUCTEMOJIOTHUH U
IPOYMX HAYK.

B cooTBeTcTBUM C COBpEMEHHBIM NOHUMAaHHUEM, B MH(GOPMaTUKE MOXKXHO BhI-
AEeJIUTh YeThIpe YACTH:
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1) reopeTuuyeckas nHGOPMATHKA;

2) cpeacTBa MHPOPMATHUSALUH;

3) uEdopMaMOHHBIE TeXHOJIOTHUH;

4) conmuanbHasa HHPOpMaTHUKAa.

Kaxxnas us oTUX yacTeil, B CBOIO OYepeAb, eIUTCA Ha pasfeinbl. ConepxaHue
M CTPYKTYPa NHOOPMATHUKH B CXEMaTUYECKOM BHJE IPeACTaBJIEHEI B Tabiue :

CopepxaHue U CTPYKTYpa MH(POPMaTUKK

Punocodpckue OCHOBEI HHPOPMATHKH.
Teopus napopmManuu. MeToAr! H3MepeHHAA HHbOPMATIUH.
TEOPETHYECKAS MareMaTH4YecKe OCHOBEI HHGOPMATHKH.
UHOOPMATUKA HWadopmanimoHHOE MOAEIHPOBaHME.
Teopusa aJropuTMoB.
IIpeacraBieHue 3HAHUHA M HHTEJJIEKTyaJbHO-HH$pOPMa-
IIMOHHEIE CUCTEMEI
< | o xpaHeHHA Hu o60pa- |IlepcoHasbHBEIEe KoMObIOTephl. PabGoume craHIHH.
= § 6OTKHM JaHHEIX BerumcanTrenbHbBIe CHCTEMEI. ¥ CTPOMCTBA BBOAA/BBIBOJA.
o Haxonurenu (MarHuTHEIE, OIITHYECKHE, CMEIIaHHEIE)
ﬁ E nepexauy gaHHBIX | KoMnbioTepHEIe ceTH. IludpoBble TeXHMYECKHE CPEACTBA
=~ E cBA3H. TeleKOMMYHHUKAITMOHHEIE CICTEMEI Ilepejauu
E & ayAuo-, BUAEO- ¥ MyJbTHMEJUNHON HHPOpMaL K
?25 Cucremuoe IIO n|OnepanmoHubie cucTeMhl U cpeabl. CepBucHBIe 000J10Y-
,e, CHCTEeMEl IIporpaM- | KH. Y THINTLL.
fes o | MEpOBaHHUA CHCcTeMEI M A3BIKH IPOrpaMMUPOBAHUSA
i a Pea- VHEBep- TeKcToBRIe ¥ rpadUYeCKHe PeaKTOPEI.
oA E JM3a- | CATbHBIX CucreMmsl ynpasienusa 6asaMu JaHHBIX .
S g |oun TabauyHEIe IPOLECCOPHI.
[=§ &' | TexHo- CpeacTBa MoAeIMpPOBAHHUA OOBEKTOB, IPONECCOB M CHC-
E éz. Jloruit TeM
& npodeccuo- | A3naTenbckne CHCTEMBI.
HaJIbHO- IIpodreccMOHATBEHO-OPHMEHTHPOBAHHEIE CHCTEMBI ABTOMA-
OpHEeHTH- TH3aI ¥ PACYETOB,
poBaHHEIX |CHCTEeMBI aBTOMATH3AIlMH IIPOEKTHPOBAHMA, HAYYHBIX
HCCJIeOBAHUM U Ip.
BBOJZa/BLIBOJIa, cOOpa, XpaHeHUd, Nepefadyd n 06paboTKku
AAHHBIX;
MH®OOPMAIIMOHHBIE NOATOTOBKM TEKCTOBRIX M rpaquecxux
TEXHOJIOTUU JAOKYMEHTOB, TEXHUYECKOM JOKYMEHTAIMH;
THUC-rexHONMOT'HH;
nporpaMMHPOBaHUA, IIPOEKTHPOBAaHMA, MOJEJINPOBA-
HUA, OOyIYeHHsA, IMATHOCTUKH, YIIDABJIEHUSA
HadopManOHHRIE peCYPCHI OfIecTBa.
HNuadopmManuonHOe 06IecTBO — 3aKOHOMEPHOCTH M IIPO-
COIIUAJILHASA GIIEMEL.
HNWHPOPMATHUKA
HNudopmanmonHasa KyJbTypa, pa3BUTHE JIUYHOCTH.
HNudopmanmonnas 6€30MacHOCTb

* Ilo mMaTepmasaM HaIMOHAJILHOrO JOoKJajga Poccum Ha MeXIyHapogHOM KOHrpecce
IOHECKO «O6pasoBaune u uHpopmaTukas. — MockBa, 1996.



BBenenue 7

Teopernueckas mE(pOpPpMATHKA — 9TO HaydyHas obJyiacTh, IpegMeT HU3yde-
HUA KoTOpo# — uH(popmanmua u mHPOpMaIUOHHbIe npolecchl. Kak sarobas
dbyHIaMeHTaNTbHAA HAYKa, TeOpeTHUYeCKasa HHGOpPMAaTHKa paCKpPbIBaeT 3aKOHHBI
M IPHHIUILI B CBOE IpeAMeTHOM 06J1acTH.

Bropyio 1 TpeThio YacTH B COBOKYITHOCTH MOXXHO Ha3BaTh IPUKJIATHON UH-
dopmaTukoii. lIpuknaguas undopmaruka — 3T0 06JIaCTh IMPAKTHUYECKOIdA
IPUMeHEeHUs NOHATHI, 3aKOHOB M IIPHHIIMIIOB, BEIPAGOTAHHBIX TeopeTHYeC-
koii mHbpopmaTukoii. IlpuknagHas uHbOpMaTUKa, 6e3yCJIOBHO, CBA3aHa C
NIpUMeHeHHEM KOMIIBIOTEDPOB M MH(GOPMAIIMOHHBIX TeXHoJoruii. B Hanie Bpe-
MsA TaKMX NIPHUKJIAAHBIX o6JIacTeil 0OUueHb MHOI'O: 9TO pellleHue HaYYHbIX 3a4a4 C
IIOMOIIBIO KOMIIBIOTEPA, U3JaTeJIbCKasa AesATeJIbHOCTh, paspaboTka nHpopMma-
LIMOHHBIX CUCTEM, YIIPaBJIeHHE Pa3JIMYHBIMUA 00 beKTaM1 M CUCTEMaMH, TEXHHU-
YecKoe IPOeKTUPOBaHHe, KOMIIbLIOTepPHOe o6yueHHe, ceTeBble NHPOPMAaIOH-
HbI€ TeXHOJIO'MH M MHOTOe-MHOT'0€ JpyTroe.

B nociegnue roasl B uHGopMaTuKe ¢copMHUPOBAJIOCH HOBOE HallpaBJIeHUE,
KOTOpOe Ha3hIBAIOT COLHMAJNIbHOM MH(@oOpMaTHKOH. Ero nosBieHue cBa3aHo C
TeM, UTO IIIHPOKOE BHEIDEHHE B }KU3Hb KOMIIBIOTEDHBIX TEXHOJOI'HHA U COBpe-
MEHHBIX CPeACTB MH(POpPMAIMOHHBIX KoMMyHHMKauuii (MuTepHera, cOTOBOM
CBsI3M) OKa3bIBaeT Bce 6oJiee CHIILHOE BIMTHUE Ha 00II[eCTBO B I[€JIOM U Ha KaXK-
JOr0 OTHeJILHOTO UyesioBeKa. ObIecTBeHHOe pa3BUTHE ABH)KeTCs K CBOEM HOBOH
CTYIeHH — K UH@OPMAYUOHHOMY OOuecmsy.

IIpenmeTHas 06aacTh COBpeMeHHOMH HHGOPMATUKH OUEHb BEeJIMKA U Pa3HO-
obpasHa. Kak u3BeCTHO, HeJb3a 00BATH HeOOBATHOe. M Halll Kypc 3aTpoHeT
JIMIIb YaCTh TEM H 3aJa4 HHPOPMATHKH. BOIIpOCHl, KOTOpHIe MBI C BAMH OyaeM
H3y4aTh, OTHOCATCA K YeThIpEeM BaKHEHMIIINM IIOHATHAM HHPOPMATHKHU!:

1) uadopMaIOHHEBIE IIPOIIECCHI;

2) nuHpOopMaITUOHHEIE CUCTEMBI;

3) nHOopMaLMOHHbIE MOJEJIH;

4) nusdopMaIMOHHbBIE TEXHOJIOTHH.






[maBa 1
UHcpopmauums

NMoHsATHe
§1 nHdpopmauum

HagepHoe, caMblIil CJIO2KHBIN BOIIPOC B MHPOPMATHKE — 3TO « YTO TaKoe UH-
dopmanua?». Ha Hero HeT ogHO3HAYHOTrO OTBeTa. CMBICJI 3TOTO IIOHATHUSA 3aBU-
CHT OT KOHTEKCTa (COAepKaHMus pasroBopa, TeKCTa), B KOTOPOM OHO yIoTpe6-
JAeTcH.

B 6azoBom kypce uangopmaTukn ¥ HKT nadopmanua paccMaTpuBajach B
Pa3HBIX KOHTeKcTax. C mosumuy yesiopeKa MHGOPMAIINA — 3TO COAEpPKAHUE
Cco00IIIeHNI1, 9TO caMble pa3HOOOpa3HbIE CBEIEHU S, KOTOPhIE YeJIOBEK ITOJIyYaeT
M3 OKPY’KaloLlero MUpa depe3 CBOM OpraHbl 4yBCTB. I3 COBOKYIIHOCTH I10JIyda-
eMOoIi 4yeJIOBeKOM HH(popManuu GOPMHUPYIOTCA €ro sHaHUA 00 OKPYIKaIoLIeM
Mupe 1 o cebe caMmoM.

PacckasniBasi 0 KoMIbIOTEDE, MBI TOBOPHJIH, YTO KOMIIBIOTEP — 3TO YHUBED-
CAJILHBIN IIPOrPAMMHO YIPaBJISEMBI# aBTOMAT AJIA paGoThI ¢ HHGOpPMAaIHEi.
B rakomM KOHTeKCTe He 06cy KAaeTCsA CMbICT HHpopMmanuu. CMBICJI — 3TO 3Ha-
YyeHHe, KOTOpoe nmpugaer mHdopMmanuu yeaopek. KommsioTep sxe paboraer ¢
fuTaMu, ¢ JBOUYHLIMHA KOKAMH. BHHKATL B UX «CMBICI» KOMIIBIOTED HE B CO-
crogHuu. IloaTomMy npaBujibHee Ha3kIBaTh MHGOPMAINIO, IUPKYJINPYIOIIYIO B
yCcTpoiicTBax KOMIbIOTepa, JaHAEBIMHK. TeM He MeHee B pa3rOBOPHOM peuyu, B
JIUTEpPAType YaCTO I'OBOPAT O TOM, UTO KOMIILIOTEP XPaHUT, o6pabaTriBaeT, Ie-
pefaeT u npuHUMaeT uHbopmanuio. Huuero crpamuoro B atom Her. Hazno
JIMIIb IOHUMATh, YTO B « KOMIILIOTEPHOM KOHTEKCTE » IIOHATHE « MHPODMALUS »
OTOKIECTBJISETCA C IIOHATUEM «JaHHBIE» .

B TosnxoBoM cioBape B. . Jana Her cioBa «uHGOP-
Manusasy. TepMuH «unGOpManua» Hadall IMHPOKO YIIOT-
pebuarscsa ¢ cepeaunsl XX Beka. B HauGosbiiei creneHu
noHATUE nHpopManuu 06A3aHO CBOMM PaCIPOCTPAHEHH-
€M ABYM HAYYHBIM HalIpaBJI€HUSIM: TEOPHMHM CBA3H U KH-
6epreTnke. ABTOp Teopuu cBa3u Kiaox IllenHoH, aHaIH-
3UPYA TeXHUYEeCKHe CUCTEMBI CBA3HU: Teserpad, TesedoH,
pazuo, — paccMaTpHMBAJ UX KaK cucmeMmbl nepedaiu uH-
dopmayuu. B rakux cucreMax uHbopManua nepegaerca
B BHJe IIOCJIEeA0BATEJIBHOCTEH CUI'HAJIOB: JIEKTPHUYECKHX
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WJIM BJIEKTPOMArHUTHBIX. Pa3BUTHE TEOPUH CBA3M IIOCJIYIKHIIO CO3TAHUIO TEOo-
puu undopManmu, pemiaoieit npodiemMy U3MepeHUsa UHHOPMAITUN.

OcHoBaTesab kubepueTukn HopGepT BuHep aHaIM3UpoBasl pa3Ho0Opa3HbIe
[IPOILIeCChl YIIPABJIEHUA B JKMBBIX OPraHH3MaX U B TEXHHUYECKHUX CHCTEMaX.
IIpomeccrl ynpaBjieHUsI paCCMaTPHUBAIOTCA B KHOepHEeTHKE KaK MHPOPMAI[NOH-
Hble IIpouecchl. M Hpopmayus 8 cucmemax ynpasieHus yupkyiupyem 6 eude
cuzHaao8, nepedasaemuvix No UHGOPMAUUOHHBIM KAHALAM.

B XX Beke moHATHE uHbOpPMaIUM MOBCE-
MeCTHO IPOHUKaeT B HayKy. Heilipodusunoo-
rusa (paszes OGMOJOruM) U3ydyaeT MeXaHM3MbI
HEPBHOH AEATEJbHOCTH *KHBOTHOI'O H YeJoBe-
Ka. ITa HayKa CTPOUT MOJAeJb HHMOPMAIHUOH-
HBIX [IPOLIECCOB, IPOUCXOAAIINX B OPTaHU3Me. ) 3 - RO
Tlocrynaromaa u3BHe HHOOPMAIUA IIpeBpa- o .‘3"“\'
IIIaeTcA B CUTHAJIBI 3JIEKTPOXUMHUUECKOM IpU- , y {3 N e ‘ah ‘ﬁ\
POAbI, KOTODPbIE€ OT OPraHOB UYBCTB IIepealoT-

Cd IO HEPBHBIM BOJIOKHAM K HeHpoHaM (HepB-

HBIM KJeTKaM) Moara. Mo3sr mepezaeT yHpaBJSIONyi0 HHGOpMAIUIO B BUAE
CHTHAJIOB TOMH "Ke IPUPOALI K MBIIIIeYHBIM TKaHAM, YIIPABJIAA, TAaKUM 06pa3om,
opraHaMu ABMKeHHA. OMHUCaHHBI MeXaHHU3M XOPOIIIO coryiacyercs ¢ KubepHe-
TU4YecKoil Mmozesabio H. Bunepa.

B apyroit 6uosornuyecKoil HayKe — reHeTHKe
HCIIONIB3YETCS IIOHATHE HacledcmeeHHOl UH-
dopmayuu, 3aJI0)K€HHON B CTPYKType MOJIEKYJI
JHEK, nprcyTCTBYIOIIHNX B AAPaX KJIETOK YKUBBIX
OpranmusMoB (pacTeHWH, KHUBOTHBIX). 'eHeTHKa
JOKasajia, 4TO 3Ta CTPYKTypa ABJAETCA CBOe06-
PasHBIM KOJOM, ONIpeAeIAouM QyHKITUOHUDO-
BaHUe BCEro opraHuaMa: ero pocT, pa3BuTHe, na-
ToJioruu U np. Yepes moneryasl JJHK nmpoucxoauT nmepefava HacJaeJCTBEHHOMH
HHpOpMAaIUY OT IOKOJEHUSA K [IOKOJIeHHUIO.

ITonamue uHgopmMayUU OMHOCUMCA K HUCAY PYHOAMEHMALbHbLX, T. €.
ABNAETCA OCHOBOIIOJIATAIOIIHUM IJIA HAYKH U He 00 bACHAETCA Yepes ApyTrue I1o-
HATUA. B 9TOM cMBIce HHPOPMALKA BCTAeT B OAUH PAL C TAKUMHU (hyHIaMeH-
TaJIbHBIMH HAYYHBIMH MOHATHAMH, KAaK BEIIECTBO, 9HEPrud, IIPOCTPAHCTBO,
BpeMa. OcMmbIciieEneM HHGOpMaIUU Kak GyHIAMEeHTaJIbHOrO MOHATHUSA 3aHHU-
MaeTcs HayKa ¢puiocodpus.

CoryiacHO OgHOM M3 PUIOCOPCKUX KOHIIEIITHIA,
UHPOPMAYUA ABLAECMCA CBOUCMBOM 8Cez0 Cyu,ezo,
BCeX MaTepHaJbHbIX 00beKTOB Mupa. Takasa KOH-
mennua MHGOPMAIIUYM HAa3LIBAETCS ATPUOYTHBHOM
(uHpOpManua — aTpuUbYT BceX MaTepHaJdbHBIX 00h-
exToB). UHdopManmua B MUpe BOSHHUKJIA BMECTEe CO
Bcenennoii. C Takoil IpeaesbHO IIHPOKOH TOYKH
3peHUs, UHGOPMAIINA IIPOABJIAETCA B BO3ACHCTBUU
onHUX O0'bEKTOB Ha APyrue, B UBMEHEHHAX, K KOTO-
PBIM TaKHe BO3JeNCTBUA IPUBOAAT.
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JApyryio duIocodCcKyio KOHIIEIMIINIO HH-
dopManyuu HA3HIBAIOT (PYHKIMOHAJIBHOIM.
CorsacHO GYHKIIMOHAILHOMY IIOAXONLY, UH-
dopmayus nosBULACH AUULL C BO3SHUKHOBE-
HUeM HU3HU, MAK KaK C8A3aHa ¢ PYHKUU-
OHUPOBAHUEM CAONCHbLX CAMOOP2ZAHUIYIO-
wuxca cucmem, K KOmMOPbLM OMHOCAMCA
JHCUBblE OP2zAHU3MbBL U  HesoBeyeckKoe
obusecmeo. MoxxHO emre ckasaTh TaK: MH-
dopmanus — 3To aTpubyT, CBOMCTBEHHBI
TOJILKO KHUBOIl IIpHUpoze. TO OZUH U3 Cy-
II{eCTBEHHBIX IIPU3HAKOB, OTHAEJAIOIINX B
IIpUpO/Jie JKUBOE OT HEXKUBOIO.

Tpetrbs dunocodbcrasa KoHIenuua nabopma-
IV — AHTPONOLEHTPHYECKAadA, COrJIaCHO KOTO-
poit ungopmayus cywecmayem AUULD 8 LeLOBE-
YeCKOM CO3HAHUU, 8 4eN06EYeCKOM B0CNnpusl-
muu. Nuadbopmanuonnasa AefATEeIbHOCTD
IPUCYINla TOJBKO YEJOBEKY, IPOMCXOAUT B CO-
nuaJbHBIX cucreMax. CoszmaBasa HH(POPMATUOH-
HYIO TeXHHUKY, U€JOBEK CO3JaeT UWHCTPYMEHTHI
AJIs cBOe MHPOPMAaIlMOHHOH AeATEeJIHHOCTH.

Henasa BpIOODP MeKAY pasJIHYHBIMUA TOUKAMHU
3PEHMs, HaJI0 IOMHUTD, UTO BCAKAA HAyYHAS Te-
OpHA — JIUIOIb MOZENbh OECKOHEYHO CJIOXKHOTO
MHPa, IOSTOMY OHA HE MOKEeT OTPaXKaTh ero To4-
HO M B IOJIHOM Mepe.

MooxrO cKasaTh, 4TO yrnoTpebaeHue IOHATHA « UHGPODPMAIIUSA» B IOBCEJHEB-
HOH >KM3HH IIPOUCXOAUT B AHTPOIOLEHTPUUECKOM KOHTeKcTe. [ o6oro na
HaC eCTeCTBEHHO BOCIIPHHUIMATh MHPOPMAIINIO KaK COOGIIeHU A, KOTOPEIMHU 00-
MeHHuBaOTcA Jiogun. Hampumep, CMU — cpezcTBa MaccoBoif mHbOpMAaIUu
npeaHA3HAYEHBI OJIA PACIIPOCTPAHEHUA COOOIIeHMii, HOBOCTEH cpeau Hacele-

HHUSA.
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Cuncrema OCHOBHbIX MOHATUMN
IlomaTtue uadopmanuu
dunocopun AmpubymueHas KOHUyenuyua:

uHbopmanua — Bceobiee ¢BOMCTBO (aTpUOYT) MaTepHU

(PyukquHaﬂbuaﬂxouuenuuﬂ:

uHbopManua ¥ HHGOPMAIHOHEHEIE IPOIECCHI MPHUCYIIHA TOJBKO
JKUBOH IIPUPOJE, ABIAIOTCA ee GYHKIIHeH

AnmponoyenmpuiecKas KOHUenuyus:
nHbopManuA U HHGOPMAIHOHHLIE IPOIECCHI IPHCYIIH TOJBKO

YeJIOBEKY

Teopus nEbopManuu

PesyabraTr paszButus Teo-
puu cBa3H (K. Illennon)

HUudopmanua — copep:xaHHe,
3aJ10)KeHHOe B 3HAKOBbIe (CHr-
HaJIbHbIE) II0CJIEAOBATEILHOCTH

KubGepreTnra HUccnenyer mHpopmanmoH- | UudopManua — coaepxaHue
Hble IIPOIECCH] B CHCTEMAX | CUTHAJIOB, IepefaBae€MbIX IO Ka-
yupasaenus (H. Bunep) HaJIaM CBA3H B CHCTEMAaX yIIpaB-

JeHuA

Heilipoduzuoaorus HNsyuaer ungpopmanuonusie | UHhopManusas — coaepKaHme
Iporecchl B MeEXaHHM3MaX | CUTHAJIOB 3JIEKTPOXHMHUYECKOH
HEPBHOH AeATEJbHOCTH KU~ | IPDHPOALI, IepeJaloImUXCA IO
BOTHOTO M YeJIOBEeKa HEeDPBHEIM BOJIOKHAM OPraHu3Ma

TemeTrnxa HNzyuaer mexaHm3mbl Ha- | UHGQopManmua — coaepkaHue
CJIeACTBEHHOCTH, NOJIL3YET- | TéHETHUYECKOro KoJa — CTPYK-

Typbl MosteKyJs JHEK, Bxogamiux
B COCTaB KJIETKH JKHBOI'O Opra-
HHA3MA

cd TIOHATHEM  «HacJen-
CTBeHHad nH(MOPpMAIHAA »

Bonpocsbl u 3apgaHus

1. Kakue cyuieCcTBYIOT OCHOBHEIE PHIOCOPCKHUEe KOHLeNI MK NHpopManuu?
2. Kakas, ¢ Bameit TOUK# 3peHHA, KOHLIENIUA ABJIAETCA Haubojiee BepHOI?

3. Binarogaps pa3BUTHIO KAKHX HAYK IIOHATHE HHGOPMAIIHH CTAJIO ITHPOKO ynoTpes-
JsieMBbIM?

4. B kakux 6HOJIOrMYeCKUX HayKaX aKTHUBHO HMCIOJIb3yeTCA MOHATHe nHPopManuu?

5. Uro Takoe HacJieACTBEHHaA MHGopManua?

6. K xaxoil dpunocodckoil KOHIENUHN, HA Ball B3TJIAK, 6JMKe ynoTpebieHne TTOHA-
TUsA NHGOPMAIUH B reHeTHKe?

7. Econ nox nurdopmManueil IOHMMATH TOJIBKO TO, YTO PACIIPOCTPAHAETCA Yepe3 KHHU-
', pYKOIINCH, IPON3BEeJeHUA UCKYCCTBA, CPEACTBA MAacCOBOM MHGPOPMAL MU, TO K
KaKoH ¢unocodckoil KOHIIENIIUY ee MOXXHO 6yxeT oTHecTH?

8. CorslacHBI JIM BHI, YTO IIOHATHE MHGOPMaIUKU MMeeT KOHTEKCTHBIN cMbIca? Ecan
Aa, TO IOKAYKHUTE 3TO Ha IIpUMepax.
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NpeacraBnexHune
§2 nHcpopmMmaummn, A3bIKWU,
KoanpoBaHue

H3 6a30Boro kypca BaM H3BECTHO:

e Hcropuueckoe pasBUTHE 4eJI0BeKa, (GOPMHPOBaHKE YeJIOBEUYECKOro obirec-
TBa CBA3AHO C Pa3BUTHEM pPeuyH, C IOABJIEHHNEM U PaclIPOCTPaHEHHEM S3bI-
KOB. fI3BIK — 3TO 3HAKOBas CHCTeMa AJIs IIpPeACTaBJeHNA U Nnepefady UH-
dopmanum.

e Jlrony cOXpaHAIOT CBOM 3HAHHUS B 3AIINCAX HA PA3JUYHBIX HOCHUTEJIAX.
Biaarozaps aToMy 3HaHHA IepPeJaloTCs HE TOJBKO B IPOCTPAHCTBE, HO ¥ BO
BPeMeHH — OT IOKOJIEHHA K IIOKOJEHHUIO.

e SI3pIKM GHIBAIOT eCTEeCTBEHHEIE, HAIIDUMED PYCCKHUA, KUTAHCKNil, aHTJINHA-
ckuii, 1 dopManbHbIe, HAIPNMED MaTeMaTUYecKas CHUMBOJIMKA, HOTHAS
rpaMoTa, I3bIKH IIPOrpaMMHPOBAHHUS.

MUCbMEeHHOCTL N KoguposaHue uuqaopmau,vm

Ilox cioBoM «komMpoBaHME» IIOHMMAIOT IIPOIECC IIpPeACTaBJeHUA UHGOD-
Manuu, yaoOHBIHN NI ee XpaHEeHUA U /UiHu nepegadu. CiexoBaTesIbHO, 3alINCh
TEKCTa Ha eCTECTBEHHOM sS3LIKE MOKXHO PACCMATPHBATh KaK CII0CO0 KOAUPOBa-
HUA PEYH ¢ IOMOIbLIO rpaduUecKHX 3JIeMeHTOB (0yKB, neporiaudos). 3amucaH-
HBIH# TEKCT ABJAETCS KOAOM, 3aKJIOUAIOIMMM B cebe comepKaHHe pedH, T. €.
UHPOpMAIHIO.

IIpomecc UYTeHHUsA TEKCTA — 3TO OOPATHBIN II0 OTHOIIEHUIO K IIHCbMY IIPO-
Iecc, Ipu KOTOPOM IIMCbMEHHEIH TEKCT Ipeobpa3yeTcs B yCTHYIO peub. UTeHue
MOYKHO Ha3BaTh A€KOAHMPOBAHHEM IIMCBMEHHOro TeKcra. CxeMaTHUYeCKHU 3TH
ABa IIpoliiecca udobpakeHsl Ha puc. 1.1.

IIucrMeHHBIH TeKCT —
KOX

Ycruas peub

YcrHas peus

Koauposanue

JekxoaupoBaHue

Puc. 1.1. Cxema nepefauu HHGOPMAILINN Yepe3 HIMCHEMEHHOCTDb

Cxema Ha puc. 1.1 THIHNYHA AJA BCeX IPOIECCOB, CBA3aHHEIX C IIepegaveii
uHpoOpManuu.

Llenu n cnoco6bl kogupoBaHus

A TeIllepb 06pa’rnM BHHMAHHE Ha TO, YTO MOJKeT CyIlleCTBOBATb MHOIO CIIO-
coGoB KOAUPOBAHHUA OJHOI'O M TOIrO JKe TeKCTa Ha OJHOM H TOM JKe A3bIKe. Ha-
IIpuMep, pYCCKHﬁ TEKCT MBI IIDUBBIKJIN 3alIUCBIBATH C IIOMOIBIO PYCCKOI'O aJI-
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¢dasuta. Ho TO ke camMoe MOKHO cAeJIaThb, HMCIIOJIb3Yys JAaTUHCKHI ayhaBHUT.
HWNHoraa Tak IpUXOAUTCA IIOCTYIATh, OTIIpaBiaAda SMS mo mobuipHOMY Teaedo-
HY, Ha KOTOPOM HeT PYCCKUX OYKB, HJIH 3JIEKTPOHHOE IIUChMO Ha PYCCKOM A3HI-
Ke 3a rpaHHILY, €CJIM Y aZipecaTa HeT pycu(HUIITMPOBAaHHOTO IIpOrpaMMHOro obec-
neuenusa. Hanpumep, ¢dpasy «3apaBcTByii, moporoii Camial» nmpuxoaurcsa mnu-
caThb Tak: «Zdravstvui, dorogoi Sasha!».

CyliecTByeT MHOXKECTBO CIIOCO00B KoaupoBaHusa. Hampumep, cTreHOrpa-
¢us — GrIcTpHIii cmocob 3anucH ycTHoil peuun. Ero BiIaZeloT JUIIL HEMHOTHUE
CIIeIIMaJIbHO OOyUeHHEIe JJIOAU — cTeHorpaducThl. OHH yCIIeBalOT 3aIlIUChIBATh
TEKCT CHHXPOHHO C PEYBI0 BBICTYIIAIOIIETO
yejloBeKa. B cTeHorpamMme OfHMH 3HAYOK 00-

O3HaYaerT IIeJioe CJI0BO HJIH codyeTaHue OYKB. 7 ﬂ%/ //f éz.nf

PacmiudpoBath (IexogupoBaTh) CTEHOrpam- w‘/fyA_ ~ 9 %L

MY MOJKeT TOJIBKO CaM CTeHorpadgucr. e /
ITocMoTpuTEe Ha TEKCT CTEHOrPDAMMLI Ha / or /ﬂ/.. P 4

puc. 1.2, Tam HanucaHo caegyroniee: «I'oBo- ~
PUTH yMEIOT Bce JIIOAu Ha cBeTe. [lake y ca- 0’" o /

MBIX IPUMHTHUBHBIX IIJIeMEH eCTb DeYb. /.7 é’, 2 5/ Z

f8BIK — 3TO HeuTO Bceoblllee U caMoe 4YeJio-

BeyecKoe, UTO eCTh Ha CBeTe». Puc. 1.2, Crerorpamma
MoskHO NpUAYMAaTh U ADYTHE CIIOCOOHI KO-

AUDOBAHUS.

IIpuBeeHHbIE MIPUMEPHI HJLJIIOCTPUPYIOT CJAEAYIOIIee BaXXHOe IIPAaBUJIO: 014
KoO0uposaHus 00HOL u moil Hce undopmayuu Mozym Gbimb UCNOALIO6AHBL DA3-
Hble cnocobvul; ux 6vL60p 3asucum om pada o6cmoamenbecma: yeau kodupoea-
HuaA, Yycaosuil, umernouuxcsa cpedcme. Eciu Haio 3amucaTs TEKCT B TeMIIe pedH,
AeJjlaeM 9TO C IOMOII[bI0 CTeHOrpauu; ecju Hago NepeJaTh TEKCT 3a TPAHUILY,
IIOJb3yeMCA JIATHHCK UM aJihaBUTOM; €CJIM HAA0 IIPeACTaBUTh TEKCT B BHUJE, I10-
HATHOM JJIs 'PAMOTHOI'0 PYCCKOT'0 YeJIOBEKa, 3allChIBaeM €ero II0 IIpaBUJjIaM
rpaMMAaTHUKH PYCCKOT0 A3BIKA.

Enre ogHO BaskHOE 06CTOATENILCTBO: 8bl60p cnocoba Kodupo8anus uHdopma-
yuu Modcem Golmov C643aH € npednoaazaemvim cnocobom ee obpadomru. O6¢y-
JUM 3TO Ha IIpUMepe IIpeiCTaBJIeHN A YHCceJl — KOJHYECTBEeHHOH HH(popMaIuu.
HUcnonp3ysa pycckuii andaBHUT, MOMKHO 3allHCATh YHUCJO «TPUAIATH IIATH».
Hcnonbsys ke andaBUT apaGCKOM JeCATUYHON CUCTEMBI CHUCJIEHU S, TUIIeM:
35. IlycTh BaM HaZlo MIpoU3BECTH BbhIuucjaeHUA. CKaKuTe, KaKasd 3alluch yA00-
Hee JJIA BLIIIOJHEHUSA PACUETOB: «TPUAIIATh HATh YMHOXXHTH HA CTO ABaALlaTh
ceMb» HIH «35 x 127»? OueBUAHO, YTO [JIs IEPEMHOXKEHUSI MHOTO3HAYHBIX
YuceJ1 BeI 6yZieTe Mo1b30BaThCsA BTOPOM 3alIMCHIO.

3aMeTHM, 4YTO JBE 3THU 3allMCH, SKBHBAJICHTHLIE II0 CMBICJY, UCIIOJIb3YIOT
pas3Hble A3LIKHK: IIEPBAas — €CTECTBEHHBIN PYCCKHUI S3bIK, BTOpas — (GopMaab-
HBIHA A3BIK MATEMaTHKH, He UMEIOIIUi HallMOHAJbHON IpuHaaiaexHocTu. Ile-
pexof OT IpeACcTaBJIeHUA Ha eCTeCTBEHHOM S3bIKe K IIpeZcTaBJIeHUuIo Ha ¢op-
MaJIbHOM f3bIKEe MOXKHO TaKyKe paCcCMaTPUBATH KaK KOAUpPOBaHHUE. JeJIOBEKY
yA06HO UCIIOIB30BATH AJA KOAUPOBAHUSA YHCEJ AeCATHYHYIO CHCTEeMY CUuce-
HUS, 4 KOMIILIOTEPY — JBOHMYHYIO CHCTEMY.
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IITupoxo ucnonb3yeMBIMH B MHGODPMATHKE POPMATLHLIMY SI3LIKAMHY SABJIA-
IOTCS I3BIKU IIPOTPDAMMUPOBAHHUSA.

B HeKOTODHIX CAyYaaXx BOSHUKAET IOTPEGHOCTh 3aceKpeYnBaHUS TEKCTA CO-
OOIIIeHNs MIN JOKYMEHTA, JJIA TOro YTOGKI €r0 HE CMOIVIX IPOYUTATH T€, KOMY
He MO0JIOMKeHO. ITO HAa3bIBAETCS 3aWUmoii Om HeCAHKYUOHUPOBAHHOz0 Gocmy-
na. B raxoM ciyuae ceKpeTHEIH TeKeT mindpyerca. B nasuue Bpemena mugpo-
BaHHe Ha3bIBaJIOCh TaliHonKchI0. IlIncdpoBanue npeacrapiseT cob6oil mpolecc
npeBpalleHna OTKPBITOTO TeKCTa B 3amudpoBaHHEIM, a nemudpoBanHe —
npornecc o6paTHOro npeo6pasoBaHMsA, IIPU KOTOPOM BOCCTAHABJIMBAETCS HC-
xoxausli reker. [lludppoBarnme — 3To ToKE KOZUPOBAHUE, HO C 3aC€KPEYEHHBIM
MEeTOZ0M, M3BECTHHIM TOJILKO HCTOYHHUKY M agpecaty. Merogamu nrudpona-
HUS 3aHUMAaeTCA HayKa Kpunrorpagpusa.

MCTOpVIﬂ TexHU4eckux cnoco6os KoaupoBaHUA WHcopmMmaLuu

C nosiBNeHNEeM TeXHUUYECKHX CPE/CTB XPaHEeHHUs U Iepeaadyu uHGOpMauu
BO3HHUKJIN HOBLIE HAECH U IPHUEMBI KOANPOBaHNA. IIepBHIM TeXHHUYECKHM CPEA-
CTBOM Ilepefauu HHGOPMAIIUH HA PACCTOAHME CTAJI TeJe-
rpad, usobperennniii B 1837 roagy amepukannem CamMios-
aeM Mopae. TenerpadHoe coobiieHre — 3TO IIOCIEA0BA-
TeJBbHOCTH 3JIEKTPHUUYECKUX CHUTHAJIOB, IIepeaBaeMas OT
OoJiHOro TeJerpadHOro annaparta 1o IpoBoJaM K ApyromMy
TeserpaHOMY anmapaty. 9TH TeXHHYecKHe o00cTos-
TeJbCTBa NpuBeJau Mopae K HAee HCIIOJIL30BaHUA BCETO
ABYX BHJOB CUT'HAJOB — KOPOTKOIrO U IJIUHHOTO — JJIs
KOAUDPOBaHUA COOOIIEeHHs, NIEepPeIaBaeMoro o JUHHUAM
TeserpadHoOM CBA3H.

Taxoii cmocod KOAUPOBAHMA MOJIYYHJ Ha3BaHHUe a30y-
K1 Mopse. B Heil kaknaa OykBa andaBuTa KOQUPYETCH
TIOCJIE[OBATEJIBbHOCTHI0O KOPOTKHX CHUTHAJIOB (TOYEK) M
BJIMHHBIX CUTHAaJIOB (THpPe). BYKBBI OTAECNAIOTCA APYT OT
Apyra nay3aMu — OTCYTCTBHEM CHUTHAJIOB.

B rabaune Ha puc. 1.3 nokasaHa asbyka Mopse IpUMEHHUTENAbHO K PYCCKO-
My asndaButy. CnenuajibHEIX 3HAKOB IIPENMUHAHNA B Heif HeT. IX 06LIYHO 3amn-
CBIBAIOT CJIOBAMH: «TUK» — TOYKA, «30T» — 3alATadA U T. II.

CaMEBIM 3HAMEHHUTHIM TejerpadHBEIM cOOOIIeHMEeM SBJsEeTCH cursaa 6Gen-
cTtBuA «SOS» (Save Our Souls — cnacure Hamu Ayimu). BoT KaK OH BEITJIAZNUT B
Koge a3byxku Mopase:

Camioans dunnu Bpua
Mopae (1791-1872), CLLA

Tpu Touku 0603HaUaIOT OYKBY S, Tpu TUpe — 6ykBy O. [IBe may3bl OTAENAAIOT
OYKBHI APYT OT APYTra.

XapaxkTepHOii 0COGEHHOCTHIO a36yKu Mop3se ABJseTca mepeMeHHaA AJIHUHA
KoJZla pasHBIX OYKB, I03TOMY KoA Mopse Ha3bIBAIOT HEPABHOMEDHBLLM KOOOM.
ByKBEI, KOTOPEIE BCTPEUYAIOTCSA B TEKCTE Yallle, UMeIoT 60Jiee KOPOTKHIl KO,
yeM peakue 6yxBrl. Hanpumep, koa 6yxkBel «E» — ogHa TouKa, a Koa GYKBHI
«'b» coCTOMT U3 IIeCTH 3HAKOB. 3a4eM TaK cZesian0o? UToO6bl COKPATHUTD AJHUHY
Bcero coobmenunsa. Ho n3-za nepeMeHHOM AIHUHEI KOZa 6YKB BO3HHKAaeT npobJe-



16

Taasa 1. Hadopmaunus

A o — U .. Poe—o m — — — —
B —ooes He——— Ceee oy — — e —
Be—— K—.— T — be——e—s
r ——-. Je—ooe Voeo— Bl —e— —
O —ee M—— D oe—o b —ee—

E . H— . X oo Des—oeo

p; 0——— I—e—e 10 o0 ——
B——se mMe——. qy—— —. To—o—

Puc. 1.3. KogoBas Ta6iuna azadbyxku Mopse

Ma oThesieHuA 6YKB APYT OT Apyra B Tekcre. [109TOMy IPHXOAUTCA A pasne-
JIeHUs KCNOJIb30BAaTh Iay3y (nmpomnyck). CiezoBaTesbHO, TeaerpadpHbIi aada-
BUT Mopa3e sIBJIAeTCS TDOMYHEIM, TAK KAK B HEM HCIIOJb3yeTCsA TPU 3HAKA: TOY-
Ka, THpe, IPONYCK.

Paseromeprutit meaezpagHrbuiii k00 6611 U306peTeH PpaH-
ny3om JKarom Mopucom Bozo B kouiie XIX Bexa. B Hem uc-
MOJIL30BAJIOCH BCET'O ABA BUJa CUTrHaJOB. HeBa)XHO, KaK UX
Ha3BaTh: TOYKA ¥ THpE, ILUIIOC ¥ MUHYC, HOJIb U eIUHUIA.
9To aBa OTJIHYAIOIUXCA APYr OT Apyra aJIEKTPHYECKUX
CUTHaJa.

B kozpe Bono giHa KOgOB BCeX CHMBOJIOB ajihaBUTa OAU-
HaKoOBa M paBHA OATHU. B TaKOM ciiyuyae He BOSHHUKAET IIPO-
6yieMBl OTAeJeHUA OYKB APYr OT Apyra: KaskAasa NATepKa
CUTHAJIOB — 3TO 3HAK TEKCTA.

Kod Bodo — amo nepeéwtil 6 ucmopuu mexHuxKu cnocob
0souunozo wodupoeanusa uHgopmayuu. Braronaps uznee
Bopo ypanocs aBToMaTH3MpOBaTh IIpollece Iepejadu U me-
yaTn 6YKB. BBy co3aH KJIaBUINIHBINA TeserpadHbli annapar. HaskaTue KJja-
BHUIIM C OIpefesieHHON OYyKBOHl BhIpabaThIBaeT COOTBETCTBYIOIIHUM IIATHUM-
IyJILCHBINA CUI'HAJ, KOTODBIM ITepejaeTcs Mo JUHUM cBsA3u. IIpuHuMaroniuii amn-
napart IoJ BO3AEMCTBHEM 3TOr'0 CUTHAJIA IIeYATAET TY Ke OYKBY Ha 6GyMarKHOM
JIeHTe.

W3 6a3oBoro kypca MHGOPMaTHKH BaM MU3BECTHO, YTO B COBPEMEHHBIX KOM-
NbIOTEPaX AJA KOTUPOBAHUSA TEKCTOB TaKKe IIPUMEHSIETCA PABHOMEDPHBIH IBO-
uuHbId KoA. IIpo6iiemMbl KOogUpPOBaHUA MHPOPMAIIUN B KOMIIBIOTEDE U IIDHU Ile-
pesade JaHHBIX II0 CETH MBI PACCMOTPHM HECKOJIBKO II03JKe.

YKaH Mopuc OmMunb
Bopo (1845-1903),
®paHuua
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Cucrtema OCHOBHbIX NOHATUN

IIpeacraBienne uugopMauu

SzpikM npeacTaBiaeEud HEGDOPMAIHM

EcrecTBeHHbIe: DopManbHbIE:
PYCCKMIi, KHTAWCKHUI, aHIIMICKUAM U AD. A3BIK MAaTEeMAaTHKH, HOTHAA IrpaMoTa,
A3BIKM NPOrPAMMHPOBAaHHUS H AP.
KogupoBanue
Ifenu roduposanusn
3acexpeunBanue | BeicTperit cmo- | ITepegaua no TexHuYecKHdM | Boimosinenue MaTeMa-
MHPOpMAaINHA cob 3anucu KaHajJaM CBA3Y THYECKHUX BHIYUCJIEHNH
IlTugposarnue |Cmenozpagusa Tenezpagnviit 00 Cucmembl cHUCTEHUA
AropuTMsI Oaun 3Hak — | Kog Mopse: | Koxg Bono: Ona uweno-|dna KoM-
kKpunrorpaduu |caoBo MIHM CO- | HepaBHOMEp- | paBHOMED- BeKa: Jiecs- | IbIoTepa:
yeTaHHue 6YKB | HBIil, TPOWY- | HBIH, ABOMY- | THUHAA ABOUYHAA
HBIA KOZ HBIA KO, c. C. c. c.

Bonpochbl u 3agaHus

1. YeM OTIIMYAIOTCS €CTECTBEHHELIE A3BIKU OT GOPMAaIBLHBIX ?

2. Kak Br1 AymaeTe, JIaTHIHb — 3TO €CTECTBEHHBIN NN GOPMATBHBIN ABBIK ?

3. C kakxuM hopMaJIbHBIM AIBIKOM IIPOTPAMMHPOBAHHUSA BBl 3HAKOMBI? [aa dero oH
npeagHa3Ha4YeH?

4. Yto TaKoe KOAUPOBaHME U JeKOAUPOBaHHE ?

5. OT yero MoxeT 3aBHUCETh CIIOCOO KOAUPOBAHUA?

6. B uem npeumymiecTso Koja Bojo mo cpaBHeHMIO ¢ KogoM Mopae?

7. B yeM npeuMyuIecTBo Koga Mopse o cpaBHeHMIO ¢ Koaom Bono?

NU3mepeHue
§3 nHdpopmaumm.
ObbvemMHbIN noaxon

Bonpoc 06 uaMepeHn# KOJMYEeCTBA HHPOPMAIIUH SIBJISETCS OYE€Hb BaKHBIM
KakK IJId HayKH, TaK U IJs OIpakTuku. B camMmoM neie, MHGOPMAIIMA SABJISETCA
[IPpeIMETOM Hallleil AesATeJbHOCTA: MBI €e XpaHUM, [lepegaeM, IpHHUMaeM, 00-
pabaTriBaeM. I10aTOMY BasKHO JOrOBOPUTHCA O CIOCOGE ee U3MEPEeHHU A, IT03BOJIA-
IOIlIEM, HAITDUMeED, OTBETHTH HA BOIIPOCHL: JOCTATOYHO JII MeCTa Ha HOCHTeJIe,
YTOOBI Pa3MECTHUTEH HYKHYI0O HAaM HH(POPMAIIHUIO, HJIN CKOJBKO BpeMeHH IIOTpe-
OyeTcsi, YTOGHI IIepeAaTh ee 10 UMeIneMycs KaHaly cBA3u. BejquuuHa, KOTO-
pasd Hac B 9THX CHTYyallUsiX MHTepecyeT, HasbIBaeTcAd 00’beMOM MH(pODMAIIHH.
B TakoM ciyuae roBopAT 06 06’ beMHOM NOAXO0AE K N3MEePEHUI0 MH(POPMAIIUHU.
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Kak nameputb 06em uncgopmauum

Ob6sem unpopmayuu He C8513aH C ee COOePHCAHUCM.
Koz0a zogopam o6 o6zeme unpopmayuu, mo umeiom 8 sudy pazmep mercma
8 moMm axgasume, ¢ NOMOULbI0 KOMOPOZO IMa UHGOpMAYUA npedcmasrena.

O6beM TeKkCTa B MeYaTHOM M3JaHHUM — KHHTe, >KypHaJje, ra3ere — OOBIYHO
N3MepAIT B CTPaHHUIlaX. B TakoM ciiyuae MBI C4HUTaEeM, 4TO, HAIIPpUMEP, KHUTA
B 500 cTpaHuL comep>XuT 6oJblile HHPOpMAIUU, YeM KHura B 250 cTpaHUI.

A kak BHI fiymaeTe, Bcerga Ju KHura B 500 cTpaHHIL COAEP)KHUT B ABa pasa
foablire nuHGopManuu, yem kuura B 250 crpanun? Koneuno, Het! Beas pasHeie
KHUT'H MOTYT HMeTh pasHble ¢opMAaThl JUCTOB. @opMAaT JIUCTA — ITO €ro CTaH-
JapTHBI pasmep. CyinecTBYOT pasaudyHbie dopMaTs! IedaTHOro Jucrta. Kpo-
Me TOTO, PA3HBIMHU OBIBAIOT BEJUUYHHA ITPpUQPTA, AJUHA CTPOKH, MEKCTPOUHOE
pacctoaHue. OUeHb YacTO JETCKUEe KHUTH MeYaTaloTCA KPYIHBIM IIPHUPTOM C
OOJIIIIMMH MHTEpPBAJIaMU MEXKAY CTPOKaMH, ZIa elle U ¢ GOJbIINM KOJNYEeCT-
BOM KapPTHHOK. 3aYaCTyIO COAEPKaHUe TAKOM KHUTH, COCTOAINEH U3 HECKOJIb-
KHX AeCATKOB CTPAHUII, MOXKHO Ilepelle4aTaTh MeJIKUM IipucdTom Ha 2—3 cTpa-
HUIaXx. Ho MOCKOMIBKY TeKCT B 060MX ClIyUyaAaX OJUH U TOT JK€, TO H KOJIMYECTBO
MHDOPMAIMH JOJYKHO OBITH OAMHAKOBEIM. 3HAYUT, U3MEepeHre HHPOpMAIIUH B
CTpPaHHUIaX He ABJIAETCA YHUBEPCAJIbHBIM.

KoaudecTBO cTpaHull B IeYaTHOM HU3AAaHUH OllpefelisdeT pacxon Oymaru, a
He 06beM nHbOpManuu. PazymHee nuamepaTh 00'beM HHGOPMAIIHH, 3aKJIIOYECH-
HBI# B TEKCTE, KOJUYECTBOM 3HAKOB 9TOr0 TEKCTa. SHAKU — DTO IIPeKJe BCEro
OYyKBBI U3 ajipaBUTa TOTO A3LIKA, HAa KOTOPOM HanmucaHa KHUra. Ho B TekcT Bxo-
OAT TaK>Ke U 3HAKU IIpelNUHaHUA, CKOOKH, udpel. B TekecTe MOryT UCIOJIB30-
BaThCA OYKBHEI Apyrux ajihaBHUTOB, HANIPHMEDP AHTJIHHACKOrO M IpedecKoro.
IIpoGen mexay ciroBamu — ToXKe 3Hak. Hanpumep, Ha cTpannne dopmara A4
(21 cm x 30 cm) mpum pasmepe mipudTa (Kerse), paBHOM 12 nDyHKTam
(cTaHZApTHHIM €AUHUIAM), H OAHNHAPHOM HHTEpPBaJjle MEeKAY CTPOKaMH moMe-
mjaeTca TeKeT oo bemom nmpumepHo 4000 3HAKOB.

Onpepnenenuem oo’beMa MHPOPMAIIUM B 3HAKAX YACTO IMOJb3YIOTCA B M3Aa-
TeJbCKOI MpakTuKe. Hampumep, :KypHaJIUCTY MOKET OBITh JAHO OTPaHUYEHUE
Ha 00'beM cTaThH B 40 000 3HaKOB.

O0'beMHBIH c10Cc06 H3MepeHuA MHGOPMALIMY HA3BIBAIOT ellle aJ(daBUTHHIM
MOXXO0JXO0M.

0O6bem nHdopMauum B INEKTPOHHOM COObLLEeHMH

Brimre muI roBopuiu o Testerpacdaom koze Bono. B wem kaxkaasi 6yksa asaBu-
Ta KOOMPYeTCA IATH3IHAYHLIM JBOUYHEIM KoAoM. B pyceckom andasurte 32 6yKBHI
(ae cunTas OykBHI €). 13 6a30Boro kypca nHGOpMaTUKH Bl 3HAETE, UTO €CJIU C O~
MOIIbIO i-Pa3psAHOTO JBOMYHOTI'O KOJa MOXXHO 3aKOAUPOBATh ajihaBUT, COCTOS-
muit n3 N CHMBOJIOB, TO 3TH BeJIMUHUHEI CBA3aHLI MeXK Ty co00ii 1o dopmyJie:

TITocKoJBKY 2% = 32, 10 BCe pycckue OYKBBI MOYKHO 3aKOAHUPOBATH BCEBO3-
MOKHBIMH MATHPA3PAAHEIMHA IBOMYHBIMUA Kozamu oT 00000 mo 11111. Pyc-
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CKHU#l TeserpadHbIil annapaTr COAepKUT 32 KIaBUIUH ¢ OykBaMu. BykBa «é»
NIpONMyCKaeTcs, BMECTO Hee uMeeTcs GoJiee Hy KHAasA KJJaBuIia «IIpobei» . 3HaKHU
NpenuHaHWA NepeJaloTCa CJIOBAMM: «3IT», «TUK». TakuM o6pasoM, Teserpad-
HBI anmapaT OpH BBOJie MEePEeBOAUT PYCCKMUIL TEeKCT B JABOUYHBIA KOZ,
KOJIMYECTBO CUMBOJIOB B KOTOPOM B 5 pa3 60JbIlIe, UeM B HICXOJHOM TEKCTe.
Becw aHrnuitckui andaBuT, cocToAuii u3 26 6yKB, TakKe MOXKHO 3aKOJU-
POBaTh NATUPA3PAIHBIM JBOMUYHELIM KOZOM. B oTinuMe oT pycckoro aadaBura,
ocTaeTc eire 6 cBOGOAHEIX KOJOB, KOTOPhI€ MOXHO HCIIOJIb30BAThL AJIA IIpobe-

Jla ¥ IATYU 3HAKOB NMpelIuHaHUA.
N3 6azoBoro kypca nuGOpMATHKH BaM U3BECTHO, UYTO B KOMIbIOTEpPaX UC-

MOJIb3YeTCA ABOMYHOE KogUpoBaHWe uHdopMmanuu. 1A IBOUYHOTO IpeACTaB-
JIEHUSI TEKCTOB B KOMIIBIOTEpE Yallle BCEro UCIIOJIb3yeTCsl pPABHOMEDPHKIN BOCh-
MUDPa3pPAAHLIN Koh. C ero moMoOIILI0 MOYKHO 3aKOAUPOBATh ajdaBuTr us 256
CHUMBOJIOB, IIOCKOJBKY 256 = 25. B CTaHAAPTHYIO KOAOBYIO Tabiuny (Hampu-
mep, ASCII) nomeriaroTcs Bce HeoOXOLMMbI€ CHMBOJIBI: AHIJIHMCKYE 1 pyCCKUe
IIPOIIMCHBIE ¥ CTPOYHbIe OYKBBI, UG PHI, 3HAKH IIpeIMHAHUA, 3HaKU apudme-
THUYECKHUX ONlepaluii, BCEBO3MOYKHbLIe CKOOKHY M IIp.

B dsounnom xode 00un 08ouurbLil pa3psad Hecem 00HYy eQuHUYY UHPOpMa-
yuu, xomopas nHasvi8aemca 1 6um.

IIpu nBOMUYHOM KoAMpPOBaHUHU 06'BEeM HHGOPMAIIUU, BEIPDAXKEHHEIH B 6UTax,

paBeH JUIMHEe JBOMYHOI0 KOJia, B KOTOPOM MHMOPMAIIUs IIpeicTaBIeHa.

Bonee kpynmHoii egununeil usMepeHus HUHDOpPMAIUM SABIsSETCA OaNUT:
1 GaiiT = 8 GuToB.

NuadopmanoHHbIii 060bEM TEKCTa B NaAMATH KOMIbIOTepa U3MEPAETCS

B GaiiTax. OH paBeH KOJIMYECTBY 3HAKOB B 3allUCH TEKCTa.

OznHa cTpaHMIla TeKkcTa Ha gucTe dpopmata A4 Kerysa 12 ¢ oquHAPDHBIM HUH-
TepBajIOM MEXKAY CTPOKaMH (CM. IPHUMep BEBIIIEe) B KOMIIBIOTEPHOM IIPEACTAB-
JeHuu 6yzetr nuMmeTs o6'beM mpuMepuo 4000 6aiiToB, TaKk KaK Ha Hell moMeIaeT-

cs npumepHo 4000 3HaKoB.
ITomumo 6ura u Gaiita, Qs usMepeHUA MHGBOPMAIMH UCIONBL3YIOTCS U 60-

Jiee KPpYIIHbIe eAUHUIILI:
1 K6 (xuno6aiit) = 2'° Gaiir = 1024 6aiiTa;
1 M6 (mera6aiit) = 2'°K6 = 1024 K6;
1 I'6 (rura6aiit) = 2'° M6 = 1024 M6.
O0weM Toil 'Ke cTpaHMIBI TeKcTa O6ydeT paBHbLIM npubausurenansHo 3,9 K6.

A kHura ns3 500 Taxux cTpanul 3aiiMeT B MaMATH KOMIbIOTepa IIPUMEPHO
1,9 M6.
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CucrtemMma OCHOBHbIX NOHATUW

Hameperue uadpopManuu — 06’beMHBIH MOAXO0

Ha 6ymakHEIX Ha nuhpoBEIX HOCHTENAX B B TEXHHYECKHX CHCTEMAaxX
HOCHTeJAX nepezadyy HHGopMaIuH

O6beM TeKcTa 0O61em nEGOpPMalMK PaBeH AJIHHE ABOMIHOrO Koaa
usmepAeTca B OcHOBHAS eIHHHIIA:

3HaKax

1 6HT — OOMH pa3pAl ABOMYHOrO KOJa

Junea Kopa cumMBoJa (i 6uT) Ko- | MHGopManmoHHEH o6BkeM Tekcra
aupyeMmoro andasuTra MolnHOC- | ([), comepakainero K cHMBOJIOB:
Thi0 N CHMBOJIOB:

2'=N I=K-i

IIpon3BogHbIE €AHHNAILI

Baiir Kunobaiir (K6) | Merabaitr (M6) |T'uraGaiit (I'0)
1 Gaiitr =8 6mr |1 K6 = 1024 6aitr (1 M6 = 1024 K6 |1 I'6 = 1024 M6

Bonpocs! u 3adaHus

1. EcTh ¥ CBA3b MEXAY 06'beMHBLIM MOAX00M K H3MEePEeHHI0 HHGOPMALIMH ¥ CcoAep-
’KaHMeM HHpopManuu?

2. B yem uaMepseTca o6'beM NIHCHLMEHHOI'0 HJIHM EYaTHOTO TeKcTa?

3. OueHuTe 06'beM OHOM CTPAHNIBI AAHHOI'O YUYeOHHKA B KOJUYECTBE 3HAKOB.

4. Yto Takoe GHUT ¢ MO3ULOUH 06'L€MHOI0 MOAXO0/a K UBMEPEeHHI0 HHDopManuu ?

5. Kakoil uHpOpManHOHHBIH Bec MMeeT Ka)kaasa 6ykBa pycckoro aadasura?

6. YeM yo0Hee aHIIHIACKHH aJIPaBUT IO CPABHEHMIO C PYCCKHM JJIA Ilepefayu coo6-
HOIeHHH ¢ MOMOIIBLIO Tejierpadroro koaa boxo?

7. Kakue eIMHHAIIH UCIOJIL3YIOTCS AJI H3MePeHUs 06'beMa nHDOpMAIMH HA KOMIIBIO-
TEPHBIX HOCUTENAX ?

8. Bo3bMuTe CTPAHUIY TEKCTA U3 JAHHOT0 yueOHHUKA U MMOACUYHTANTE oJaydaeMble HH-
¢opManOHHBIE 06'beMbBI TEKCTa IPH KOAUPOBAHHHY ero Koaom Mopse, kogom Boao
¥ BOCBMHPa3pAAHBIM KOMIILIOTEPHLIM KOJOM.

9. PeaysabTaT oTBeTa Ha 3ajaHue 3 mepecyuTaiTe B kuaobaiiTax u MerabaiTrax.
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U3mepeHune nHdpopmauumn.
§4 ConepxarenbHbIN
noaxon

B npexrsigyiem nmaparpade paccMOTpeH 06'beMHBIN MOAX0A K U3MepeHUIO
uHdopmanuu. OH UCIIONBL3YETCA AJA olpeleeHUA KoJaudecTBa HHPOpMaIllH,
3aKJIOYEeHHOI'O B TEKCTE, 3alIHCAHHOM C IIOMOIIIbIO HeKOoTOporo axdasura. IIpu
3TOM coZeprkaTeIbHAsA CTOPOHA TEKCTa B yueT He Oepercsa. CoBepiieHHO Gec-
CMBICJIEHHOe COUeTaHMEe CMMBOJIOB C JAHHOI IMO3HIIMM MMEeT HeHYJEeBOM HH-
dopmMaIHOHHEIH 00HLEM.

HeonpeaeneHHOCTb 3HaHWA U KONUYECTBO MHGMOPMaLUK

Ceituac MBI 00CyauM APYroii mOAXOA K U3MepeHMI0 HHGOopMaIluK, KOTOPBIHA
Ha3BIBAIOT COAEPIRATEJIBHBIM MOAX0A0M. B 3TOM ciayuae xKosudecTBo uHbpOD-
Malli{ CBA3LIBAETCA C COAepPIKaHUueM (CMBICJIOM) IIOJYYEeHHOr0 YeJIOBEKOM CO-
obmenusi. BCIOMHHUM, YTO ¢ «YeJ0BEYECKOI» TOUKH 3peHUs MHPopMaIusa —
5TO 3HAHUA, KOTOPEIe MBI NTOJIydaeM U3 BHelllHero Mmupa. KonruuecTBo uHbOpP-
MaIu¥, 3aKJIOYEHHOE B COO0INeHNH, JOJIXKHO OBITh TeM O0JIblile, YeM O0oJibllie
OHO IIOIIOJIHAET Hallll 3HaAHUA.

Kax ke ¢ 3T0if TOUKHU 3peHUA onpeeiAeTcA eJUHUIA U3MepeHuA uHpopMa-
nuu? Brl yxxe 3HaeTe, 4TO 3Ta eAMHUILA Ha3kpIBaeTca 6uroM. IIpoGiaema namepe-
HUA nHbopManmuu MucciefoBaHa B meopuu uHgopmayuu, OCHOBATEJIb KOTO-
poit — Kuop IllerHoH. B Teopuu uudopManumu Aasa OUTa JaeTcs cIaedyIoliee
omnpejeJiceHUE:

Coob1renue, yMeHbIIaIee HeonpeeJeHHOCTh 3HAHU A B ABa pa3sa, He-

ceT 1 6uTt uadopmanuu.

B sToM onrpeesreHMM eCTh IOHATHA, KOTOPhIE TPeOYIOT mosicHeHus. Uro Ta-
Koe HeolIpeJesieHHOCTh 3HaHuA? [loascHuM Ha npumepax. JJonycTum, Bel 6po-
caeTe MOHeTY, 3araAbiBas, UTO BEINIAZET: OpeJI UM pemKa. EcTh Bcero gBa Bo3-
MOKHBIX pe3yJibTaTa OpocaHusa MOHeThl. IIprueM HM OOUH U3 9THUX pe3yJbTa-
TOB He UMeeT IIPpeuMYIIecTBa mepe ApyruM. B TakoM ciayuae roBoOpAT, YTO OHU
pasHo8eposmMHbL .

B cayuae ¢ MoHeTo# mepes ee mogOpachEIBAHHMEM HEOIIPeAeJIEeHHOCTh 3HAHUSA
0 pe3yJibTaTe paBHA ABYM. VIrpajIbHEII ke KYOHUK C IIIeCTHIO 'PAHAMM MOYKET C paB-
HOI BEPOATHOCTBIO YIIACTh Ha JIIO0YIO U3 HUX . S3HAYUT, HeolIpeleICHHOCTh 3HAHUA
0 pesyJibTare OpocaHusas KyOMKa paBHa IrecTH. Ellle mpuMep: CIIOPTCMEHbI-JIBIXK-
HUKM IIepe]; 3a0eroM ImyTeM »KepeObLeBKH OIIpeesIsTIOT CBOM IIOPSAAKOBbIe HOMepa
Ha crapTte. Jomyctum, uto mMmeercsa 100 yyacTHMKOB COpeBHOBaHUii, Toraa He-
OIIpeZieJICHHOCTh 3HAHUS CIIOPTCMEHa O CBOeM HoMepe 0 »KepebbeBKkH paBHa 100.

* BoJee cTporoe omnpefiejiecHNe PABHOBEPOATHOCTH: €CJIH YBeJIMUNBATL KOJHYecTBO 6poca-
Huii morets! (100, 1000, 10000 u . A.), TO YHCJIO BHINAJAEHHUN OpJIa ¥ YNCJIO BHINAASHUH
pemku 6yayT Bce 6/IHIKe K IIOJIOBUHE KOJNYecTBa OpocaHHi MOHETHEI.
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CrenoBaTesJbHO, MOXKHO CKa3aTh TAK:

HeonpedeneHHocmb 3HAHUA 0 pe3yabmame HeKomopozo cobbimus (6poca-
HuUe MOHemMbl UNLU UZPAAbHOZ0 KYOUKa, 6bimackuearue xpebus udp.) — amo
KOAUYEeCME0 603MONCHBLX Pe3YAbmamos.

BepueMcsa k npumepy ¢ MoHeTo#. Ilocse TOro Kaxk Bl 6pOCH-
JI MOHETY ¥ ITIOCMOTPEJIX Ha Hee, BbI IIOJIYYUJIN 3PUTETIBHOE CO-
of11eHue, YTO BbINaJl, HalIpuMep, opei. Onpeaeansics OGUH U3
ABYX BO3MOXXHBIX pe3yibTaToB. HeomnpenejieHHOCTh 3HAHUSA
YMEHBIIINJIACH B IBA pasa: ObLJIO ABa BApHAHTAa, OCTAJICS OAUH.
3Ha4YUT, Yy3Has pe3yabmam Gpocanusl MOHEmbl, 6bl NOAYLUIU
1 6um unpopmayuu.

Coobuiernue 06 00HOM U3 08YX PABHOBEPOAMHbLX Pe3YLbIMamos HeKomopo-
20 cobbimuasa Hecem 1 6um ungpopmayuu.

ITO yTBEpPKJeHNe — YACTHBIM BHIBOJ U3 OIIpeieJIeHUsI, JAHHOI'O BEIIIIE.

A Terepb Taxkas 3agada: CTyJEHT Ha 3K3aMeHe MOYKET MOJIYYHUTD OAHY U3 Ue-
THIPEX OIIEHOK: H— «OTJIMYHO», 4 — «XOpOIIO», 3 — «yAOBJIETBOPHUTEJIBLHO» ,
2 — «HeyxoBJETBOPUTENLHO». IIpeacTaBbTe cebe, YTO BAII TOBAPHIL IIOILIEJ
chaBaTh 3K3aMeH. IIpuyeM yYHUTCA OH OYEeHb HEPOBHO U MOJYKET C OZUHAKOBOH
BEPOATHOCTBHIO MOJYYHUTH JIOOYIO OIEHKY OT «2» 0 «5»., Bel BosIHyeTech 34
Hero, JKJeTe pe3yJjbTaTa sk3daMeHa. HakoHen, oH nmpuiiies u Ha BaIl BOIIPOC:
«Hy, uro monyunn?» — oTBeTUI: «HeTBepKyl».

Bomnpoc: ckonbKko 6UTOB HHGOPMALIMH COAEP3KUTCHA B €I'0 OTBETE?

Ecou cpasy CJI02XHO OTBETHUTB Ha 3TOT BOIPOC, TO AaBaiTe IOJOHAEM K OTBe-
Ty IOCTeIIeHHO. ByfeM oTragblBaTh OLIEHKY, 3aaBafd BOIPOCHI, HA KOTOpHIE
MOKHO OTBETHUTD TOJBKO «a» UJIA «HET».

Bonpocvt 6ydem cmasumb max, wmobvt kaxdvtili omaem YymeHbULANL KOAU-
4ecmeo 603MONCHLLX Pe3ybmamos 6 38a pasa u, ciedo6amenbHo, NPUHOCUL
1 6um ungopmayuu.

ITepBbIii Bommpoc:

— OueHKa BHIIIIE «TPOAKHU» 7

— Ha.

ITocJsie aTOT0O OTBETA YHMCJIO BADMAHTOB YMEHBIINJIOCH B ABa pasda. Ocraanch
TOJIBKO «4» 1 «5». [Tonyuen 1 6ut nuadopmanuu.

Bropoii Bonpoc:

— TbI HOAYUYHI «TIATEPKY» ?

— Her.

BriOpaH ol H BapMAHT U3 JBYX OCTABIINXCS: OI[EHKA — «4YeTBepKa» . Ilomy-
yeH emre 1 6ut unpopmanuu. B cymme umeem 2 6ura.

Coobuierue 06 00HOM U3 YembipexX PAGHOBEPOAMHbLX PE3YLbMamos HeKo-
mopozo cobbimus Hecem 2 6uma UHGOPMaAyUU.

Paz6epeM eirie oAHY YaCTHYIO 3a7ja4y, a IOTOM IIOJIyYUM 0OIIlee IpaBHUJIO.

Ha kHH)KHOM cTeJljIa’ke BoceMb IoJIOK. KHUra MosxeT OBITH IIOCTABJIEHA HA
J106yi0o n3 HuX. CKOJIIbKO HHGOPMAIUH COAEPIKUT COOOIIeHHUE O TOM, I'Zle HaXO0-
AUTCA KHUra?

Byzem zeiicTBOBATH TAKUM Ke cIoco60M, KaK B IIpeAbIAyIei sagaue. Me-
TOJ IOUCKA, Ha KAXKJAOM II1are KOTOPOro OTOPAaChIBAETCA IIOJIOBMHA BAPHAHTOB,
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Ha3bIBAeTCA MemodoMm noao8uHH020 deserusn. [IpyMeHUM MeTOJ OJIOBUHHOT'O
JeJIeHUA K 3aJaue CO CTeJJIaXXOM.

3aaeM BOIIPOCHIL:

— Kuura se;XuT BhIIlIe YeTBepTOi MOIKu?

— Ha.

— KHura Je)XUT BbIlle NIeCTOH ITOJIKU?
— Her.

— KHura — Ha nrectoii nojke?

— Her.

— Hy Teneps Bce scHo! KHHUra JIe’KUT HA NATOH MOJIKe!

Kaxxapiii oTBeT yMeHbIIAJ HeoIpeAeJJeHHOCTD B ABa pa3a. Bcero 65110 3aa-
HO TP BoIlpoca. 3HAUHUT, HabpaHo 3 6ura uHpopmanuu. U eciu 661 cpady 651710
CKa3aHo, YTO KHHUTA JIXKUT Ha IIATOH IIOJKe, TO 3TUM cO06IieHueM ObLIIH OBI me-
penaHBI Te ke 3 6uTa HHpOPMAaI UK.

3aMeTHM, UTO IIOMCK 3HAYEeHHA METOJOM IIOJJOBHHHOI'O AeJIeHUs HauboJiee
panuoHaieH. TakuM cioco60oM Becerzia MoK HO yraiaTh JIil000ii 13 BOCBMHU BapHU-
aHTOB 3a TPH Bonpoca. Ecau 661, HanpuMep, NOUCK IIPOU3BOJUJICA ITOCJIeA0BA-
TeJbHBIM NepebopoM: «Kuura Ha mepsoii moake?» — «Her». — «Ha BTOpOH
noske?» — «HeT» U T. 4., TO IPO NATYIO NOJKY MbI 6bI y3HAJIH IIOCJIE IATH BOII-
POCOB, a IIPO BOCbMYIO — IIOCJI€ BOCbMH.

FnaBHan opmyna uHdopmaTukm

A ceifuac nonpobyeM NoJay4YuTs GOpMYyJIy, IO KOTOPOI BBIUUCJISAETCA KOJIH-
yecTBO MH(pOPMAIMHU, coAepIKallleiica B COOOIIEHNH O TOM, UTO MMeEJ MECTO
OJWH U3 MHOYKECTBA PABHOBEPOATHBIX PE3YyJILTATOB HEKOTOPOT'O COOBITHA.

O603HaunM 6YKBOi1 N KOJIHYECTBO BO3MOYKHBIX Pe3yJIbTATOB COOBITUS, UJIH,
KaK MBI 3TO ellle Ha3bIBAJIH, — HeOoIlIpeJeJIeHHOCTb 3HaHUsA. ByKBoii i 6yaem 060-
3HAUYATh KOJIMYECTBO MHGOPMAIMH B COOOIeHUN 06 ogHOM u3 N pe3dyJbTaToB.

B npumepe ¢ MmoHeTOIA: N =2, i=16wur.
B npumepe ¢ oneEkamMu: N =4, i = 26ura.
B npumepe co crennaxxkom: N = 8, i = 3 6ura.

i

HeTpyano 3amMeTHTh, UYTO CBA3b MEXJY STHMH BeJHYWHAMHU BhIpa*kaeTcs
cieayoei GopMysoi:

HeiicTBUTEIBHO: 21=2; 22—4 ; 22=8.

C nmosyueHHO#H HopMyJI0ii BBl yoKe 3HAKOMBI U3 6a30BOro Kypca HHGOpMaTH-
KH, U ellle He OHAXKABI MbI ¢ Hell BCTpeTHMCHA. 3HaUeHue 9TOoH GopMYyJIbI CTOIb
BeJIMKO, YTO MEI HA3BAJIH ee IIIaBHOM dopmyioi uadopmaTuku. Eciiu BeTuuuHa
N usBecTHa, a i HEM3BECTHO, TO JaHHaA ¢opMyJia CTAHOBUTCA ypaBHEHHEM AJIA
omnpejesieHus i. B MaTeMaTHUKe OHO Ha3bIBAETCHA NNOKA3AMENbHbIM YDAGHEHUECM.

ITycTs Ha cTenaxe He 8, a 16 monoK. YTOOBI OTBETUTH HA BOIIPOC, CKOJIBKO
uHpOpPMAILMH COTEDIKUTCA B COOGIIEHHH O MeCTe HaXO0XKJeHUA KHUI'M, HY>KHO
PelIuTh YypaBHEHHE: _

2'=186.
ITockonbky 16 = 2* 10 i =4 6ura.
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KonnuectBo ungopmanuu (i), cogepsxkaieecs B coOOOLIEeHUM 00 OZJHOM U3
N paBHOBEDPOATHBIX PE3YJILTATOB HEKOTOPOrO COGHITHII, OnpeaeIsieTca

U3 pellleHH A T0Ka3aTeJbHOro ypaBHeHu#: 2' = N,

Ecyiu 3HaueHue N paBHO I1eJI0H CTeNeHH ABOMKH (4, 8, 16,32,64urT. a.), TO
IIOKaszaTeJbHOE YpaBHEHUE JIETKO PEeIllUTh B yMe, IMMOCKOJBbKY i 6yaeT LeabM
yucyioM. A 4yemMy, HallpuMMep, PAaBHO KOJIHYE€CTBO MHpOpPMAIUU B cOOOGIIIEHN U
0 pe3yJbTaTe 6pPOCaHUSA UIPAJIBHON KOCTHU, ¥ KOTOPOM MMeeTCsa HIeCTh rpaHeil
H, cjaepoBaTesbHO, N = 62 MoKHO AoragaThcs, YTO pellleHHe YPABHEHU

2'=6
OyzeT APOGHBIM YMCJIOM, JIEKAIIUM MEXAY 2 U 3, IMOCKOJBKY 22 =4 <86,
a2® = 8 > 6. A Kax Tounee Y3HATh 3TO YUCJIO0?
IToka Bamux MaTeMaTUYECKHUX 3HAHUHA HeJOCTATOYHO AJA TOro, YTOORI pe-
IITUTH 9TO YpaBHeHHe. BhI HayunTech aToMy B 11-M Kjacce B Kypce MaTeMaTH-

KH. A ceifyac COOOIINM, YTO pe3yJbTaTOM pPellleHHuA ypaBHeHuA AnaA N = 6 6y-
aeT 3HayeHue i = 2,58496 6uTa ¢ TOYHOCTHIO A0 IISATHU 3HAKOB IT0CJIE 3AIIATOM.

Cucrema OCHOBHbIX NOHATUMA

H3mepenue HHPOPMAIMHE — COIePKATEIbHBINA IOAX0X

H3mepseTca KOJIHYECTBO HHPOPMAIMH B COOBIIEHUH O Pe3yIbTaTre HEKOTOPOro COGRITHS

PaBHOBeposiTHEIE pe3yJIbTATHI:
HHMKaKOH pe3yJIbTAT He HMEEeT IPENMYIIECTBA IIepe] APYTUMH

HeonpeeseHHOCTb 3HAHUS — KoanuyecTBOo HHGOPMaTAH
YHCJIO BO3MOXXHEIX Pe3yJIbTaTOB (BapHaHTOB B coobmeHnn 06 OJHOM pe3yJibTaTe
coobmenus) — N co6rITHST — i GUTOB

I'naBHas popmyna napopmaTuxn: 2 =N

YacTHEINA cay4yail; 1Ba PABHOBEPOATHBIX Pe3yJbTaTa cCOORITHSA
N=2 l i=16ur

1 6uT — KoaumIecTBO MHDOPMALKHHK B cO06meHNH 06 OTHOM M3 ABYX
PaBHOBEPOATHEIX Pe3yJbTATOB HEKOTOPOIo COOBITHSA

Bonpocbl u 3apaHun

1. YTo Takoe HeollpeAeJE€HHOCTh 3HAHUSA O Pe3yJabTaTe Kakoro-anto coorrrusa? Ilpuse-
AUTe IPUMEPHI, KOTZla HeolIpeAeJIeHHOCTh 3HAHUA MOXKHO BHIPa3UTh KOJINYECTBEHHO.

2. Kak onpefiesisieTcs eAUHMIIA H3MEPEHHU A KOoauuecTBa HHbopMauu?

3. B KaKuX caydasx U 0o Kaxkoi bopMyJie MO)KHO BRIYUCJIUTh KOJUUECTBO uHbOpMaA-
MK, coAeprKaIeicsa B COOOIMEeHNH, HCIIOAb3Y s COAEePIKATEIBHEII MOAXO0HA?

4. CkoJbKO 6MTOB HHGOPMAIIMH HECET COOGIIIEeHNE O TOM, YTO M3 KOJOALI B 32 KaPTHI
JOCTAJI! «AaMy UK » ?

5. IIpoBoasaTca ABe JoTepen: «4 u3 32» u «5 us 64». CoobuieHne o pe3yabTaTax KaKoi
M3 JIoTepei HeceT 6oJiboie HHGOPMAIUU B BO CKOJBKO pa3?
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UHdopMaLmoHHbIe npouecchl
B CUCTeMax

Y10 Takoe
§5 cucrtema

CucremMonorua — Hayka o cucteMax. B ueM cocTouT cozepskaHue d3TOi Ha-
YKHU 1 KaKOe OTHOIIIeHHE OHAa NMeeT K HHGopMaTHKe, BaM IIPEeJACTOUT Y3HATH U3
JaHHOMH I'JIaBhI.

MoHaTHe cucrtembl

Hamr Mmup HamosiHeH MHOroo6pasueM pas3jIMYHEIX 00beKTOB. Hepeako MeI
yIoTpebJifAeM IIOHATHA «IPOCTOM O0BEKT», «CJOMKHBIA 00BEKT». A pPa3MBbIIII-
JISLJIN JIX BBI O TOM, B Y€M Pas3HUIIA MEXKY IIPOCTHIM U ca0KHBIM? Ha nmepBriit
B3IJVIfAl, BOSHUKAET TAKO! OYEBMAHBIA OTBET: CJOMKHBEINA O0OBEKT COCTOUT M3
MHOK€ECTBA IIPOCThIX. I ueM GOJIBIIIE B HEM TAKUX «JAeTajeii», TeEM IpeaMeT
ciroxxHee. HampuMep, KHUpIINY — IIPOCTOM 00'BEKT, a 3jJaHNE, IIOCTPOEHHOE U3
KHUPIINYEH, — CJOMXKHEBIHA 00beKkT. Uiu emte: 60JT, KOJIeco, pYJIb H APYTHE AeTa-
JI1 aBTOMOOMJIS — MPOCTHIE 00'BEKTEI, 4 CAM ABTOMOOHJIb, COOPAHHBIN N3 3THUX
aetajieif, — cJI0OyKHOe ycTpoiicTBo. Ho TONMBKO JIM B KOJIMYECTBE JeTaseii 3a-
KJIIOYAETCA Pa3JInyue MeX 1y IMPOCTHIM U CJIOKHBIM?

CdhopmynaupyeMm ompeneseHHe IIaBHOTO MOHATHS CUCTEMOJIOTHH — IIOHSA-
TUS CUCTEMBI:

CHcTeMa — 3TO CJOMKHBEIM O0'BEKT, COCTOAIMIA M3 B3aMMOCBA3aHHBIX
yacTel (3JIEMEHTOB) U CYLIEeCTBYIOIINI KaK equHOe 1eJioe. Besikas cucre-

Ma uMeeT oupezieJIeHHOe HazHauYeHHe (PYHKITHIO, IIeJb).

PaccmoTpuM Kyuy Kupnudeit u 10M, IOCTPOEH-
HBIA U3 3TUX Kupnuyeil. Kak 66 MHOTO HU OBLJIO
KHUpIH4Yell B Kyde, €e HeJb3si Ha3BaTh CUCTEMOIi,
IIOTOMY 4YTO B Hell Hem eduHcmaea, Hem yeaecooo-
pas3nocmu. A XHUI0H AOM MMeeT BIIOJIHe KOHKDET-
HOEe Ha3HAUYEHHe — B HeM MOXKHO XKUTh. B Kiagke
JoMa KHUPIHYHA OIpeJeJIEHHRIM 00pa3oM B3anMMO-
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CBA3aHbI, B COOTBETCTBHUHU C KOHCTPYKIHeii. KoHeuHO, B KOHCTPYKIIUMA AOMAa
KpoMe KMpIIHnyeil ¥MeeTCcsa MHOT'O IPYTIUX AeTaaei (10CKH, 6aJIKM, OKHA U IIp. ),
BCe OHM HY>KHBIM 00pa3oM coeJUHEHEI M 00pa3yIoT eJHHOE 1iejioe — JOM.

Bor apyroii npuMep: MHOKECTBO BEJIOCUIIEAHEIX AeTajeil M coOOpaHHBIN U3
HUX Bejocunes. Benocunen — aro cucrema. Ero HasHauenue — OBITH TPaHC-
IOPTHLIM CPEACTBOM JJIS UeJIOBEKa.

&3
o~

IlepBoe riiaBHOE CBOMCTBO CHCTEMBI — LEJIeCOOOPA3HOCTH. DTO HasHAUE-
HHE CHCTEeMBEI, I'IaBHAA GYHKIMA, KOTOPYIO OHA BHIIIOJIHSIET.

CTpyKTypa cucrtembl

Bcesikasa cucreMa omnpefiesigeTcs He TOJbKO COCTABOM CBOMX YacTeid, HO TaK-
2Ke IOPSAIKOM H CIIocoO0M o0beiUHEH U 3TUX YacTell B eAnHOe Iiejoe. Bee uac-
TH (3JIEMEeHTHI) CUCTEMBI HAXONATCS B ONIPEACJIEHHBIX OTHOLIEHUAX NUJIH CBA3AX
IPYT c APYyroM. 31ech MbI BBIXOAMM Ha CJIeAVIOllee BayKHelInee IOHATHE CUCTe-
MOJIOTHH — IIOHATHE CTPYKTYPHI.

CrpykTypa — 3TO IIOPAAOK CBA3EH MEKY 3JIEMEHTAMYU CUCTEMBEI.

MosxHO emme cKkasaTh TaK: CMPYKMYpa — 3mMo 6HYMPEHHASL OPZAHU3AYUS
cucmembi. I3 Tex jKe caMbIX KUPIINYEii ¥ JPYTHX AeTajJell KpoMe MKHUJIOT0 JoMa
MO’KHO IIOCTPOMUTH rapa’x, 3abop, 6amiHo. Bce 3TH COOPYKEHUA CTPOATCA K3
OJHHUX M TEX JKe DJIEMEHTOB, HO HMEIOT PA3HYI0 KOHCTPYKIMIO B COOTBETCTBUH C
Has3HaYeHUEM COOpYyKeHuA. [[puMeHAa A3BIK CUCTEMOJIOTHH, MOYKHO CKa3aTh,
YTO OHH Pas3/INYaIOTCA CTPYKTYPO.

KTo u3 Bac He yBJIeKaJCA AETCKUMH KOHCTPYKTOPAMH: CTPOMTEJHLHBIMU,
9JIEKTPUUYECKHUMH, PAAUOTeXHUUYECKUMH U ApyruMu? Bce JeTcKue KOHCTPYK-
TOPbI YCTPOEHHB! II0 OZHOMY NPHHIUNY: HMEETCA MHOYKECTBO THUIIOBHIX ZeTa-
Jeil, B3 KOTOPBIX MOKHO COOMPAaTh PA3IMYHEIEC N3AEINA. ITH U3LEJINUA OTINYA-
IOTCS MOPALKOM COeJUHEHUS AeTaseil, T. e, CTPYKTYPOi.

W3 Bcero ckasaHHOTO MOJKHO CHeJIaTh BBIBOJ: BCAKAA cuUcTeMa obJyiazaeT
onpeAesIeHHLIM 9JIEMEHTHBLIM COCTABOM M CTPYKTypoii. CBoiicTBa CHCTEMEI 3a-
BHCAT M OT TOT'0, ¥ OT Apyroro. Jaxke Ipu OJNHAKOBOM COCTaBe CCTEMBI C pas-
HOM CTPYKTYPOIi 06J1a71a10T pa3HEIMU CBOMCTBAMH, MOT'YT HMETh pasdHoe Ha3Ha-
yeHue.

Bropoe riaaruaOe CBOMCTBO CHCTEMBI — LE€JIOCTHOCTH. HapyiiieHue 3jieMeHT-
HOT'O COCTABa WJIM CTPYKTYPHI BeZleT K YaCTUYHOM MU IIOJHOMI yTpaTe IejIeco-
00pa3HOCTH CUCTEMBI.
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C 3aBHMCHMOCTBIO CBOMCTB Pa3JIMYHBIX CUCTEM OT UX CTPYKTYPhI BaM IIPUXO0-
AUJIOCh M ellle IIPEeJCTOUT BCTPETUTLCSA B PA3HBIX IIKOJbHBLIX AUCIUILINHAX.
Hanpumep, u3BeCTHO, YTO rpadUT U aJIMa3 COCTOAT M3 MOJIEKYJI OLHOrO K TOT'O
JKe XMMUYEeCKOro BelllecTBa — yrJjiepoza. Ho B a1mMase MoJIeKyJIbI yrieposa 06-
Pa3yoT KPUCTAJJIMYECKYIO CTPYKTYPY, a Y rpadHuTa CTPYKTYpa COBCEM APY-
ras — ciaoucras. B pe3yabTaTe aJiMas — caMoe TBepAoe B IIPUPOJie BEIlleCTBO, &
rpa@uT MATKHI, U3 HEero AeJIaloT rpuden A KapaHIalile.

IIpumep U3 GU3MKHU: BCe PAJHUOCHCTEMBI COCTOAT U3 OMHUHAKOBBIX AeTaseil
(pe3uCTOpPOB, KOHAEHCATOPOB, TPAH3UCTOPOB, TPaHCHOPMATOPOB M IP.), HO
pasjyindHble IO HA3HAYEHHUIO PAJUOTEXHHUYECKHUE YCTPOICTBA MMEIOT Pa3sHYIO
CTPYKTYDY.

PaccmoTpuM npumep ob1ecTBeHHOM cucTeMbl. O6IIeCTBEHHLIMI CHCTEMA-
MU HAa3BIBAIOT pAa3IMUYHBIE O0BEeAWHEHHMS (KOJIJIEKTHBBI) JIOAEH: CEMEIO,
IIPOM3BOACTBEHHBIN KOJIJIEKTHB, KOJIIEKTHB IIKOJBI, OpHraay, BOHUHCKYIO
gacTh U Ap. CBA3H B TAKMX CHCTEMAaX — 3TO OTHOIIEHHUS MEXAY JIOAbMHU, Ha-
IpUMED OTHOIIEHUS IIOAYMHEHHOCTH. MHOMKECTBO TaKHMX CBA3eii oOpasyloT
CTPYKTYPY OOILLECTBEHHOI CHCTEMBEI.

Bort npocToii npumep. iMeroTcs ABe CTPOUTENBHEIE OPUTabl, COCTOAIIHE
Kakaas U3 ceMH ueJioBeK. B mepBoii 6purane ogus 6puragup, ABa ero 3aMecTH-
TeJIsl ¥ 10 ABa PaGOoYNX B HOAUNHEHUH Y KaXKIOT0 3aMeCTUTeJs1. Bo Bropoii 6pu-
rage — onuH OGpUragup U mectepo pabounux, KOTOPhIe IIOAYNHSIIOTCA HETIOCPEA-
CTBEHHO OpHUragupy.

Ha pucyHkax cxeMaTHYeCKH HPEACTABJEHBI CTPYKTYDhl NMOAYNHEHHOCTH
B ABYX JaHHBIX Opuragax:

A A o

Takxum o6pasom, ABe 3TH GpUTragsl — IPUMEP JBYX IPOU3BOACTBEHHEIX (CO-
IMAaJbHBEIX) CUCTEM C OAMHAKOBBLIM COCTaBOM (IO 7 UYEJIOBEK), HO C pPasHOH
CTPYKTYPOH NOAYNHEHHOCTH.

Pasnnume B cTpyKType Heusdbe:kHO OTpasuTcA Ha 3(dexTuBHOCTH paboTHI
6puran, Ha UX IPOU3BOAUTEJIBHOCTH. IIpu HEGOJMBIIIOM YHCIIe Jiloaei addhexkTHB-
Hee OKa3kIBaeTcs BTopas cTpyKTypa. Ho ecau B 6purage 20 uiau 30 yesoBek, TO
TOrZla OJHOMY OpHMrafupy TPYAHO YIIPaBJIATH paboToil TaKoro KOJIIEKTHUBA.
B sTomM ciryuae pasyMHO BBECTH AOJIXKHOCTH 3aMECTHUTEJIEH, T. €. UCNOJIbh30BaTh
MEePBYIO CTPYKTYPY HOAYMHEHHOCTH.
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CucremHbIn adcpekT

CymuocTs cucTeMHOro 3 dexra: BcAKOIl cucTeMe CBOHCTBEHHBI HOBBIE

KaduecTBa, He IIPDHUCYII[Ue ee COCTaAaBHBIM YacCTAM.

9TOo Ke CBOHCTBO BhIpakaeTcs (ppasoil: mesoe 60JIblIe CyMMBI CBOMX dac-
Teii. HannpuMmep, oTAeNbHEIE JETAH BeJIOCUIIea: paMa, PyJb, Kojeca, IIefam,
CHIeHBbEe He 00/1aal0T cmoco6HOCThIO K e3le. Ho BOT sTH JeTalu coeIUHHUJIN
onpezeJeHHBIM 00pa3oM, CO3aB CUCTEMY II0J HA3BAHMEM «BeJIOCHUIIe[» , KOTO-
pas npuobpeJsa HOBOe KAUYeCTBO — CIIOCOOHOCTH K €3/ie, T. €. BOSMOYKHOCTB CJIy-
SKUTH TPAHCIOPTHHIM cpeAcTBoM. To ke caMoe MOYKHO IIOKa3aTh Ha IpuMepe
caMoJieTa: HH OJHA YaCTh CaMOJIeTa B OTAEJbHOCTH He 00JI1aZfaeT CIIOCOOHOCTHIO
JeTaTh; HO coOpaHHBI M3 HUX caMoJieT (CucTeMa) — JieTalollee YCTPOMCTRO.
Eme npuMep: connanbuasg CUCTEMa — CTPOUTebHAaA 6puraga. OnuH pabouunii,
BJIAJEIOLINI OJHOH CIIeIHaJIbHOCTBHIO (KaMEeHII[UK, CBAPIIUK, IIJIOTHHUK, Kpa-
HOBIIIUK M IIP.), He MOKET IMOCTPOUThL MHOIOSTAXKHBIIl AOM, HO BcA Opurazna
BMECTE CIIPaBJISETCS C 3TOM paboToH.

O cucremax n nogcucremax

B xauecTBe ellle 0OHOTO IPUMEPA CUCTEMBI PACCMOTPHM 00'BEKT, C KOTOPBIM
BEI YACTO MMeeTe JeJI0 HA YPOKAaX HHPOPMAaTUKH — MIEePCOHAJbHBINA KOMIIBIOTED
(IIK). Ha puc. 2.1 npuBegeHa cxeMa cocTaBa u cTpyKTyphl ITK.

ﬁ _____________________________________ KOHTPOLIEPHI |
""""""""""" [mmmn| [HErmn] [cp-roM| e s
|

1
t
1
o i !
1 1 -
! i ! YCTPOHCTB |
:‘Momrrop'—— ! | !
| L PPQ
1 y i H
i Cucremuslif | | i | HWudopManuoHHas MaruCTpajib I :
‘ 610K ! ) i
[} ] : | [ :
1 1 H
1]
il Mo ! ! Henrpansasiit OnepaTuBHas :
: : : npoieccop NMaMAThb E
H ! : i
! ]
1 1

1
| ATTY Perucrpsi i
{  —
i Yy —————1 E
1 ]

Puc. 2.1. CocTaB ¥ CTPYKTYDPa NEPCOHATIBHOI'O KOMITBIOTEPA

Camoe nnoBepxHocTHOe ontncaume ITK Taxkoe: 3To cucrema, 3J1eMeHTAMH KO-
TOPOM ABJAIOTCA CUCTEMHBIH 6JIOK, KJIaBUATypa, MOHUTOP, IPHHTEDP, MbIIIb.
MoskHO JIM HA3BaTh MX NPOCTHIMU sjeMeHTamMu? Koneuno, Her. Kaxkpas us
9THX HYacTell — 3TO TOXKe CHUCTEMA, COCTOSAINAA U3 MHOYKEeCTBa B3aUMOCBA3aH-
HBIX 3J1eMeHToB. Hanmpumep, u3 6a3zoBoro Kypca HHGOpMaTHKH BaM U3BECTHO,
YTO B COCTAB CHCTEeMHOI0 0JIOKa BXOJAAT: eHTPAJbHBIN IIPOIecCop, OIIEPATUB-
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HadA IaMATb, HAKOMMUTEJM HA YKEeCTKHX MU TMOKMX MarHUTHBIX AUCKAax,
CD-ROM, KOHTpOJIIEPHI BHEIITHUX YCTPOHCTB U Ip. B cBOIO 0uepens, KaXxkaoe
M3 3THX YCTPOMCTB — CJIOMKHAA cucTeMa. Hanpumep, HeHTpaIbHLBIM IIPOIECCOD
COCTOHUT B3 apu(PMeTHKO-JIOTHUYECKOr0 YCTpOoHCcTBa, YCTPOMCTBA yIIDaBJI€HUA,
peructpoB. Tak MOXXHO MPOAOJIKATE U AAJIbIIE, Bce Hojiee yriaybiaasach B IIOA-
POGHOCTH yCTPOMCTBA KOMIIBIOTEPA.

Cucremy, BXOAAIYIO B COCTAB KaKO0M-To Apyroii, 60Jjee KPYIHOI cUcTe-

MBI, HA3bIBAIOT IIOJ.ICHCTEMOﬁ.

W3 naHHOTrO ONIpeiesieHNs CJAEAYET, UTO CUCTEMHLIH GJIOK ABJIAETCA IIOJCHC-
TeMOM IIepCOHAJIBHOT'O KOMIIBIOTEpAa, a IIPOIeccop — MOACHUCTEMOM CHCTEMHOTO
GJ0Ka.

A MOKHO JI¥ CKa3aTh, UTO KaKadA-To IpocTeiiasa AeTalb KOMIbIOTEPA, Ha-
npuMep raika, CHCTeMOil He ABJIAeTcA? Bce 3aBUCHUT OT TOYKH 3pEHUSA.
B yeTpoiticTBe KOMIIBIOTEpA raifKka — IpocTas AeTallb, IOCKOJbKY Ha 6ojee
MeJIKHE YacTH OHa He pa3dbupaeTrcsa. Ho ¢ TOUKM 3peHHs CTPOCHUA BeIecTBa,
M3 KOTOPOTO cliejiaHa raiika, aTo He Tak. MeTaJLJl COCTOUT U3 MOJIEKYJI, oOpa-
3YIOLUIUX KPUCTAJIMYECKYIO CTPYKTYDPY, MOJIEKYJILI — H3 aTOMOB, 8aTOMBI —
M3 A7pa U 3JIEKTPOHOB. YeM riayf:ke Hayka IPOHUKAET B BEIECTBO, TeM 60JIb-
mre y6eskgaeTcs, YTO HET aGCOJIIOTHO IPOCTHIX O6BEeKTOB. [lae YacTHUILI aTO-
Ma, KOTODbIe Ha3hIBAIOT 3JIEMEHTAPHLIMH, HAIIPUMeED 2JIEKTPOHEI, TOJKE OKas3a-
JIMCh HEIIPOCTHIMH.

JIro60oii peasbHEIH 00HEKT GeCKOHEeUHO caokeH. OnucaHUe ero cocraBa H
CTPYKTYDHI BCErJla HOCUT MOJEeJbHBIHA XapaKkTep, T. €. ABJISAETCA IpUGInKeH-
HbIM, CTeneHb MOAPOGHOCTH TAKOrO OITHCAHHUSA 3aBHCHUT OT €ro Ha3HAYeHWUS.
OzxHa 1 Ta ’Ke 4acTh CHCTEMBI B OJHUX CIIy4asaX MOYKeT pacCMaTPHBATHCSA KaK ee
IIPOCTOM 3JIEMEHT, B IPYTUX cJAydYadX — KakK IIOACHCTeMa, UMEIIas CBOM Cco-
CTaB U CTPYKTYPY.

O cuctemax B Hayke U cuCTeMHOM noaxone

OcHOBHOI CMEICJI HCCJIEAOBATEILCKOM paboThl yUEeHOr0 Yallie BCeTro 3aKJII0-
YaeTcA B [IOMCKe CUCTEMEI B IIPEJIMETE €ro UCCIeJOBAHUA.

3adaua écaxoii HAYKU — Hallmu cucmemHbie 3aKOHOMEPHOCTU 6 meXx 00%-
exmax u npoyeccax, Komopbvie OHaQ u3yiaem.

JaBaiiTe BCIOMHHUM, I'ie B IIKOJbHBEIX IIPEAMETAX BaM BCTPEYAJOCH MOHA-
THe cucteMbl. B XVI Beke Hukonait KormepHUK onucas yerpoiicTBo ConHewHol
cucmembl: 3eMJIA U APYyryue IJIaHETHI BpaliamTca BOKPYr CoJiHIIa; CBA3AHBI
OHH B €JUHOE IeJI0e CHJIaMH IIPUTAKEHUA.

CucremaTusanusa sSHaAHUH oueHb BaskHa AJdA Ouosoruu. B X VIII Beke mBea-
ckuil yuennlii Kapa JInHHeil Hanmucay KHUTY oA HaszBaHueM «Cucmembut npu-
Ppodui». OH caesian IepBYIO YAAUHYIO IIOMBITKY KJIacCHPUIIMPOBATh BCE U3BECT-
Hbl€e BUABI JKHBOTHEIX U PDACTEeHHI, a CaMO€ I'IAaBHOE, ITIOKA3aJl B3AUMOCBASb,
T. €. 3aBHCHMMOCTb OJHMX BHJOB OT APYrHX. Bcsa »KuBas npupoja mpeAcTaya



30 'naBa 2. HE(popMaiHOHHEEIE IPOLIECCHI B CHCTEMAaX

Kak equHasa 6oabinaa cuctema. Ho oHa, B ¢BOIO ouepens, CO-
CTOMT U3 CUCTEMBI PACTEHU, CUCTEMEI "KUBOTHBIX, T. €. IIOJ-
cucTeM. A cpeiH JKUBOTHBIX €CTh IITHUIIbI, 3B€PH, HACEKOMBIE
B T. 4. Bcé 3T0 TO’Ke CUCTEMBEI.

Pyccxkuii yuensiii Bnagumup Banosuy
Beprazgcxuii B 20-x rogax XX Bexa cos3gan
yueHuUe o 6uochepe. Ilog 6uocgepoil oH 1mo-
HUMAaJ cucmemy, BKJIIOUAIONIYI0O B cebs
BeChb PACTHUTEJBHBI M XHBOTHBIA MHUP

3eMJIH, YEJIOBEYECTBO, a4 TAKIKE UX CPeny Kapn NiutHen
obuTanusa: arMocdepy, IOBEPXHOCTL 3eM- (1707-1778),
JM, MHUPOBOIlI OKeaH, paspabaTeIBaeMble Weeuus

YeJIOBEKOM HeJpa (Bce 2TO Ha3BaHO aKTUB-
HOIT o60s0uKo0if 3emun). Bee mogcucremMul 6nocdeprl ¢cBa3a-
Bragumnp Vearosuy  HBI MEXKAY cO6OM U 3aBHCAT APYT OT Apyra. BepHaackomy ke
ggggﬂlgz‘;")‘ IPUHALJIEIKHUT UAEA O 3aBUCHMOCTH COCTOAHUA OMocdeprl OT
Poccuss KOCMHUYECKHX IIPOLIECCOB, MHAUE I'OBOPs, 6uochepa ABIAET-
Cs TIOACHUCTEMOI 60Jiee KPYITHBIX, KOCMUYECKHX CUCTEM.
Ecau wenoserx xouem 6bimb XOPOULUM CLEYUATUCTIOM 8 C80eM Beae, OH 004-
3amenvbHo JondceH 061a0amb CUCMEeMHbIM MblULIeHUEeM, K TI060ii paboTe mpo-
ABJATH CUCTEMHBIN ITOAXO/.

CyLIHOCTh CHCTEMHOr0 MOAX04A: He0OXOAUMO YUHUTBLIBATH BCE CYILIECT-

BEHHBIE CUCTE€MHEIE CBSA3Y TOTO 06'bEKTA, C KOTOPHIM padoTaelns.

OueHb «YYBCTBUTEJILHBIM» IJIA BCEX HAC IIPHMMEPOM HEOOXOAMMOCTU CHC-
TEeMHOI'O IOAXOJAa ABJsdAeTcs paboTa Bpaua. BaaABIINCE JIeUUTh KaKYO-TO 60-
JIe3Hb, KAKOW-TO OpraH, Bpay He LOJI’KeH 3a0bIBaTh O BBAUMOCBA3Y 3TOr'0 Opra-
Ha CO BCEM OPraHM3MOM YeJIOBeKa, YTOOBI He IOJIYUYMNJIOCh, KAK B IIOTOBOPKeE,
«OJHO JISUUM, APYroe KajJedyuM». denogeueckuil OpzaHU3M — O4eHb CAOHCHAA
cucmema, IIO3TOMY OT Bpaua TpebGyIoTcsa GoJbline 3HAHUA H OCTOPOSKHOCTD.

Eme ognn npumep — sKosorusi. CJI0BO «9KOJOTHA» IIPOUCXOLUT OT rpevuec-
KHX CJIOB «3KOC» — «JOM» U «JIOT'OC» — «yUeHUe» . ITa HAyKa YUHUT JII0AEeA OTHO-
CHUTBCA K OKPY Kalollleil MX IIPUPOJE KaK K cobcTBeHHOMY A0MY. CaMoii BayKHOM
3ajadell 9KOJIOTUU CErofHS CTaJia 3aIllUTa IPUPOABI OT PaspyIIUTEIbLHBIX II0-
CJIeACTBUI YeJIOBEUECKON AEATEJbHOCTH (HCIIOJb30BAHUA IPHUPOAHLIX pecyp-
COB, BHIGPOCOB IIPOMBIIIIJIEHHBIX OTXOA0B U 1Ip.). Co BpeMeHeM JioAH Bce 6osbiine
BMEINNBAIOTCS B IIPUPOAHLIE IIpomecchkl. HEKOTOphbIe BMeIIaTeJbCTBA HEOIIAC-
HbI, HO €CTh TaKHe, KOTOPhble MOI'yT MPUBECTH K KaTacTpode. IKOJIOrusA I10JIb-
3yeTcs NOHATHEM <«3IKOJ0ZUYECKAA cucmema». OTO YeJIOBEK C «ILJIOAaMU» ero
JeATeJIbHOCTH (ropoga, TPaHCIOPT, 3aBOABI ¥ NpP.) U €CTECTBeHHAasA IIPUPOJA.
B ngeane B 3TOil cuUcTeMe LOJKHO CYIIECTBOBATh AUHAMUUYECKOE paBHOBeCHE,
T. €. T€ pPaspylIeHUus, KOTOPhIe YeJIOBEK HeM36e)KHO IIPOM3BOAUT B IIPUPOJE,
JOJIXXHBI yCIIeBaTh KOMIIEHCHPOBAThCA €CTeCTBeHHBIMU IPUPOAHBIMU IIPOIlecca-
MM WJIHM caMUM uejioBeKoM. Hammpumep, JIIOA¥, MalllNHbI, 3aBOABI C3KUTAIOT KHUC-
JIOPOJ, a PAaCTEHUA €ro BeIAenAloT. [[1sa paBHOBeCcUA HaA0, YTOOBI BBIAEIAIOCH
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KHCJIOPOZA He MEHBIIIE, YeM ero crkuraetrcs. M ecan paBHOBecue OyAeT HapyIle-
HO, TO B KOHIIE KOHIIOB HACTYIIUT KaTacTpoda B MaciuTadax 3eMJIH.

B XX Beke sxoJsiornyecKasi Karactpoda npomusonnia ¢ ApajJbCKUM MOPEM B
Cpenneit Asun. Jlogu 6e31yMHO 3a6Upaiy ISl OPOILEHUA I10Jei BOAY U3 IIH-
TaIoMUX ero pek Amyznapesa u Ceipaapesa. KosnuecTBo Hcrnapsiomieiicss Boabl
IIPEeBBICUJIO IIPUTOK, U MOpe CTaJIO IepeckixaTh. Ceiiuac OHO IpaKTHYECKH I10-
rubJo U JKM3HB Ha ero OLIBIIKUX Geperax HYU IJIs JIOAEH, HU AJIS JXUBOTHBIX U
pacTeHHii cTaja HeBOSMOXKHOM. BoT BaM npuMep OTCYTCTBUS CUCTEMHOTO IIOA-
xoza. JleATeIbHOCTh TAKUX «IIpeofpasoBaTesieili MpUPOALI» OYEeHb onacHa. B
nocJieHee BpeMsI IIOSABUJIOCH IOHATHE «IK0A02ULECKAA 2PAMOMHOCMby . BMme-
IIXBAsCh B IPUPOAY, HeJIb3A ObITh Y3KHUM CIIEIMAJIHCTOM: TOJBKO HedTAHU-
KOM, TOJIbKO XMMHKOM M IIp.

3anumaace usyienuem unru npeobpa3osaruem npupodvi, Hado eudemsv
8 Hell cucmemy U npunazams Ycuaus daa mozo, ¥mobvi He Hapyuiamb ee pae-
HoBecus.

Cucrema oCHOBHbIX NOHATUN

OcCHOBBI CHCTEMOJIOTHH

Cucrema —
9TO CJOXKHBIHA 00BEKT, COCTOAINNM N3 B3aMMOCBA3aAHHBIX YaCTeH —
9JIEMEHTOB H CYILIECTBYIOITHI KaK eJHHOe IeJIoe.
Bcakas cucreMa nMeer onpeseneHHOe HasdHaueHue (HYHKIINIO, IeJIb)

CocTaB cHCTEMH CTpyKTypa CHCTEeMKEl

JJIEMEeHT l nmoacucreMa CBA3H IIOpAOOK cBazen

Cucremnsrii 3 dexr:
BCAKAs CHCTEMAa IpHoGpeTaeT HOBbIE KA4ECTBA, He IPUCYIHe ee COCTABHEIM YaCTAM

OcHoOBHBIC CBOHCTBA CHCTEMBI

Ilenecoo6pas3uocTs — IlenocTHOCTE:
GyHKIIUA, Ha3HAYEHNE CUCTEMEI HapyllleHHe 9JIEMeHTHOI'O COCTaBa MU
CTPYKTYPH BeJIeT K IIOJIHOM MJIN YacTH4-
HOM yTpaTe 1ejiecoo6pa3sHOCTH CHCTEMBI

CHCcTeMHBRIH MOAX0X — OCHOBA HAYYHONH METOLOJOTHH
Heo6X0JUMOCTE yYeTa BCeX CYIIeCTBeHHRIX CHCTEMHBIX CBA3EH
00'beKTa H3YUYeHU S NJIH BO3AeHCTBHA

Bonpocb! u 3adaHusi

1. Yro Takoe cucrema? IIpuBeuTE IPUMEDHI.
2. Yro rakoe crpyxrypa? IIpuBeaure mpuMepsl.

3. IlpuBeanTEe MpUMEDPHI CHCTEM, HMEIOLIHUX OJMHAKOBBIN cocTaB (OQHHAKOBLIE dJIe-
MEHTHI), HO Pa3HyIO CTPYKTYDY.
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4. B ueM cyTh cucremHoro adpdekra? IlpuBeaure npuMepsl.

5. Yro Takoe noacucrema?

6. B ueM cocTOMT LieJIb BCAKON HAYKM C CHCTEMHOM TOYKY 3peHUA?

7. Kakne cucreMHble OTKpBITHA B HaykKe chenanun H. Komepuux, K. JIunneii,

B. 1. Bepuagckuit? HazoBruTe HMeHa APDYTHX YYEHEIX U UX OTKPLITHA, UMEIOIIIHe

CHUCTEMHEIN XapaKTep.

Yro Takoe cucrTeMHubIil noaxon? IlpuseguTe IpUMephLl CUTYAINil, KOTAA OTCYTCT-

BHE CHCTEMHOTO IIOAXO0AA BEJET K KaTaCTPOPUUECKUM ITOCIEACTBHUAM.

9. BeIfesuTE IIOACUCTEMEI B CAEAYIOIMINX O00bEKTaxX, PACCMaTPHUBAEMEIX B KaUeCcTBe
CHCTEM:
KOCTIOM;
aBTOMOGHJIB;
KOMIIBIOTED;
ropoackas TejedoHHASA CETh;
IIKOJIa;
apmus;
rocyAapcTBO.

10. YnaneHne KaKnX 3JI€MEHTOB M3 BLHIIIIEHA3BAHHLIX CHCTEM IIPHUBEAET K IIOTEpPE CHUC-
TeMHOro 3ddexTa, T. €. K HEBO3ZMOKHOCTH BLINIOJIHEHHS UX OCHOBHOTIO HaszHaye-
uua? [lonpobyiiTe BHIAECJUTH CYIIECTBEHHBIE M HECYI[ECTBEHHBIE 3JIEMEHTHI 3TUX
CHCTeM C ITO3UIMH CUCcTeMHOoro 3¢dexTa.

8

UHdopmaLumoHHble npolecchbl
§6 B €CTECTBEHHbIX U UCKYCCTBEHHbIX
cucrtemax

H3 6a30Boro Kkypca BaM H3BECTHO:

e CylecTBYIOT TPH OCHOBHBIX THNa MHGOPMAIIMOHHBIX IMPOIIECCOB: XpaHe-
HYe nHboOpMalny, nepegada nHpopmauuu, o6paboTka HHpoOpMaAIIUH.

e YesoBeK XpaHUT HHbOPMAIIHUIO B COGCTBEHHOI MaMATH ¥ Ha BHEIIHUX HO-
curenax: 6ymare, KOMObIOTEPHLIX AUCKAX M IP.

e IIponecc nepenaum nHGPOPMALIMH IIPOTEKAET OT UCTOYHHUKA K IIPUEMHUKY
o NH(OPMAaIIMOHHBIM KaHAaJIaM.

e ITpouecc o6pa6oTKky nHGOPMALIMH CBA3AH C IOJIyYeHNEeM HOBOM uHpopMa-
nuy, n3MeHeHUeM GOPMEI HJIH CTPYKTYPHI HMeoIeiica nuHGOopMaInuy, no-
UCKOM JaHHBIX B MHOOPMAITMOHHOM MACCHBE.

EcTtecTBeHHble n UCKYCCTBEHHbIE CUCTEeMbI

BepHeMcs K BOIIPOCY 0 CBA3AX, CYIIIECTBYIOMINX MEXK/IY 3JIEMEHTAMU CHUCTEM.
Korzpa aTo AoM uu Maluinua, BCE MOHATHO. KHpnuuy cBA3aHLI IEeMEHTHBIM pac-
TBOPOM, AeTaJId MAUIHHBI — 0OJITAMH, CBAPKOH, 3aKJIEIIKAMH. A YeM CBA3aHLI
CHCTeMbl JKUBOTHBIX, PACTEHUI, MJIH, JOILYCTUM, CUCTeMa 06pasoBaHusa? YToOw!
pa3obpaThbcs B 3TOM, pasfeIIM BCeBO3MOXKHbIe CHCTEMEI Ha ABa BHJA.

Cyuwiecmeyiom ecmecmeeHHble cCucmeMbl, UAU NPUPOTHbLE, M. €. CO30aHHbLe
npupodoil, u ucKyccmaeeHnHvle Cucmemobl — CO30AHHbBLE LEeNO0BEKOM.
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EcTecTBeHHBIE CHCTEMBI: KOCMHYECKHE CHCTe-

MBI — TraJJaKTHUKH, CHCTEMKEI 3Be3/[ U IIJIaHeT, TaKHe, S
kak Hama CoJiHeUHas CHCTeMa; CUCTEMbl JXUBOTHBIX ( ,\o
M PACTEHHIT; MOJIEKYJISIPHBIE U ATOMHEIE CHCTEMBI. C/\—j

HCRyCCTBeHHBIe CHCTeMbl co3JaloT Jgiogu. Ecau
XO0pOoIIIo MmoayMaTh, TO MOXXHO BCIIOMHHUTE MHOXKECTBO
TaKHUX CUCTEM, C KOTOPBIMH MBI CTAJIKHBaAaeMCA B HOBCEeAHEBHOM YKU3HU, — 3TO
ChUCcTeMa ropoackoro TpaHCciopra, CACTeEMa TeJ'Ie(l)OHHOﬁ CBs3H, CHUCTeMa TOp-
TOBJIH, CHCTEMA 06pasoBaHna, CHUCTeMa 3ApaBOOXpPaHEHUuA, CHCTEMA BO,I[OCHa6'
JKEeHUusd, CUCTEMA OﬁOpOHbI CTpaHHI, 6aHKOBCKaA CUCTeMa, rocyAapCcTBeHHad
9HepreTudeckas cucrema 4 T. 1. CaMo dyesoBeueckoe O0GIIECTBO — 3TO TOXeE
CHUCTeMa B3aMMOCBA3aHHBIX JIMYHOCTEH, KOTODBbI€E 06pa3y10'r pa3H006pa3HHe
noaCucTeMbl: CeMbH, TPYAOBBIE KOJIJIEKTHBLI, IAPTHUHU, HAIITUHU, PACHI 1 IIP.

MaTepuaanble CBA3U B €CTECTBEHHbIX N UICKYCCTBEHHbIX CUCTeMax

OGcynuM xapaKTep cBA3el B ecmecmeeHHblx cucmemax. Bo-mepBrix, 3TO
¢dusuUecKue CUIbl, KOTOPbIE, HAIDUMED, VAP KHUBAIOT IIAHETHI OK0JI0 CoJtHIa
Ha CBOMX Oop6UTax, MOJIEKYJIbI YIJIEPOa B KPUCTAJIJIE ajIMa3a; 9TO 9HepreTudec-
KM€ IPoIecchl, HarrpuMep (GoTOCHHTES, TPEeBPAIAIONIUHA COJTHEUHYIO 3HEPTUIO B
9HEPruio ;KU3HU PACTeHUil. Biarogapsa reHeTUYeCKUM CBA3AM COXPaHAIOTCA U
IIPOJOJIYKAIOTCSA BUAKI )KUBOTHBIX M PACTEHUH. ITH CBA3H 3aKJIIOYAIOTCHA B OIIpe-
AeseHHOHM cTpyKType Mosexkys JITHK, Bxoaammux B cocTaB KJIETOK OpraHU3Ma.
MoxHO rOBOPHUTE O KJIMMATHYECKUX CBA3AX — OHHU 00BEAUHAIOT CUCTEMY YKU-
BOTHOT'O M PACTUTEJBLHOI'O MHPA B OIIpeZleIEeHHOI YacTH IJIaHeThI. Bece mepeunc-
JIeHHbI€ BUALI CBsA3eil MOYKHO Ha3BATh MAMEPUANbHbIMU.

Teneps 06 UCKYCCTBEHHBIX CHCTeMaX. ECThb MHOKECTBO MAMEPUALbHBLY
cucmem, CO30AHHBLX HeN0B8EKOM: BCA TeXHUKA (aBTOMOGHIN, CAMOJIETHI, CTaH-
KH, KOMIIBIOTEPBI U T. [I.), CTPOUTEJILHBIE COODY-

JKeHus (ZoMa, MOCTHI, ropoja, IIJIOTUHLI, KaHa-

Jbl); MCKYCCTBEHHBIE MaTepHasibl (CIIaBbI, Y\ HEZE\
macrTMacchl). CBA3H B TAKUX CHCTEMAX, KaK U B y\ ol
€CTeCTBEHHBIX, MMEIOT MaTepUaJbHBIA Xapak- I avavas '

Tep. PaHbIle MBI y’K€ FOBOPHJIH O CTPOHUTENb-
HBIX COODY’KEHHUAX, 0 MalmmHax. [IpeacraBum
elle, HampuMep, IHEProcUCTEMYy: CTaHIUH,
TpaHcOpPMATOpLI, JHUHUM JJEKTpolnepenad, | 7
3JIEKTPONPUOODEI; BCE 3TO IPUCOESHUHEHO OJHO — o
K ApPYyroMy U corJjiacoBaHHO paforaer.

“Hq)OpMaLIMOHHbIe CBfI3N B €eCTeCTBEHHbIX U UICKYCCTBEHHbIX CUCTemax

OxpHaKo 8 H#ueoil npupode CyIIeCTBYIOT CHCTEMHELIE CBA3H, KOTOPhIE HUKaK
HeJIb35 OTHECTH K MaTepHaJbHBIM. BoT, HanpuMep, cTas JKypaBJe, JeTamas
KJIMHOM Ha I0oT. YTo yaep:KHUBaeT uX B TaKOM cTpoio? J{ypaBau BUIAT BOXKaKa,
BeYIIEero CTal0, ¥ CJAEAYIOT 3a HUM B OIIpeZieileHHOM nopsaake. Kpome Toro, xy-
PaBJIM HOZAIOT APYT APYTY CUTHAJIBEI M'OJIOCOM. JTO IIPHUMEDP CBA3H, KOTOPYIO
MOJKHO Ha3BaTb uH@opmayuonnoil. Ilogo6HEIe IIpUMepPbl MOXKHO IIPUBECTH U3
SKHU3HHU YKUBOTHBIX, PLIO U fa’ke HACEKOMBIX.

2-1415
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B cucmemax mueoii npupodvt cyuiecmayiom céa3u Kax mamepuanbrble,
max u uH@opmMayuoHHbLe.

Brl1lle roBOPHIOCH O MATEPHAJIBHEIX HCKYCCTBEHHBIX ccTeMax. IIpyroit Buj
UCKYCCMBEeHHbLX cucmem — 3TO obuiecmeaernHuie (COUUANLHBLE) CUCMeMbL, T. €.
pasinnuHble o0beAUHEeHNA Jiofeii. KoHeuHo, MeXXIy HUMH TOXXKe €CTh oIpefe-
JIeHHEIE MaTepHaJIbHLIEe CBA3H (HallpuMep, o0IIiee MOMeIlleHHe, 9KOHOMHUYECKas
3aBHCHMOCTD, POACTBEHHO-TEHETHUECKHE CBA3H), OAHAKO IJIs OOIIeCTBEHHBIX
CHCTEM OUEHb BaKHBI UHPOPMAUUOHHbLE C6a3U. HU ONUH KOJLJIEKTUB, OT CEMbH
JI0 TOCYAAPCTBa, He MOXKET CYIIeCTBOBATE 6e3 HHPOPMAIIHOEHOT0 OOMeHa.

Eiie cyniecTBYIOT CBA3HU MEXAY JIOAbBMH, OCHOBAHHEIE Ha OIpeAeJeHHBIX
JOTOBOPEHHOCTAX, HAIIPUMep KOHCTHUTYIIMM rOCYAapCTBa, 3aKOHOAaTeNbCTBE,
ycTaBe oprasusanun. KpoMe Toro, ecTh CBA3M, OpeAeasieMble YeJI0BEUECKOH
3THKOM — IpaBHJIaMH IIOBEJEHUS, He 3aIIMCAHHBIMH B 3aKOHAX: HAITUOHAJIb-
HbIEe TPAIUIIUH, CeMelHbIe TPagUIIUH, IIPABHJIA IPUJINYNAA U T. A. JII0gu 3HAIOT
3TH 3aKOHBI ¥ IIpaBHUJIa U MOAUYHHAIOTCA UM. A IIOCKOJIBKY JIOObIe 3HAHUA —
aTo UHbOPMAIIN A, TO TAKHE CBA3H TOXKE MOXXHO Ha3BaTh HHOOPMAIITHOHHBIMH.

s GyHKIIMOHMPOBAHHUA O0IEeCTBEeHHEIX CHCTEM BasKHeMHIIee 3HaUeHUE

MMeIOT MHGOPMAIITMOHHbBIE CBASH.

MHd)OpMaLWIOHHbIe npouecchbl B cncremax

B ueM ke cocToAT nHGopManinoHHEIe cBaA3n? Kasanoch Obl, OTBET OUEBHIEH:
B 00MeHe HH(popMalHeil, B mepesadye HHGOPMAIUH OT OAHOI'O 3JIEMEHTA CUCTE-
MBI K Apyromy. Ho MOXXHO I YTBEPKIATh, 4YTO ABa APYTHX BUAa MHQOpMAL K-
OHHBIX IIPOIIECCOB — XpaHeHHe U oO0paboTka nHPoOpManuu — HeoOA3aTeIbHEBI
AJIA TAKUX cucTeM?

Ilepenaua nHGOPMAaIK HEBO3MOXKHA 6€3 ee XpaHEHUA: OTKYAa-To HH(POpMa-
LM JOJIYKHA OpaThCA IPH OTIIPABJICHUH U KYa-TO IOMELIAThCS IPH IIOJYUYeHUH.
BosbsmeM ai1s npuMepa HauboJiee OJIH3KYIO AJ1A BaC COIUAILHYIO CUCTEMY — CHC-
TeMy o6pasoBanua. OCHOBHOI BH/ CBA3H MEXKAY ABYMSA THIIAMH €€ 2JIEMEHTOB —
VYUTENAMHE U YYeHHUKAMH — 3aKJIIOYaeTcdA B IIpoIlecce Iepefayu 3HaHuM OoT yuu-
Tesiell K yyeHHKaM. Ho nHpopManusa, KOTOPYIO YYHTENA IepefaloT yIeHUKaM,
XPaHHUTCA B y4eOHHKaX, B KOHCIIEKTAX YPOKOB, B IAMSATH YYUTEJIA. Y YHEHHUKH XKe
COXPaHAIOT NOJy4eHHbIe 3SHAHUA B CBOEH MaMATH U B TETPaAAX.

B nmponiecce 00yueHN A IOCTOAHHO IIPOUCXOAUT 06paboTKa HHPOPMAaIIUH KaK
yUYHuTeNeM, TaK U yueHNKaMHu. IIpu o0 bACHEeHHH yIeOHOro MaTepuaia yuuTeib
npeobpa3yeT ero, NpeAcTaBJsAs YUeHHKAM B pasHbIX ¢opMax: B TEKCTOBOH,
rpauuecKoii, TabGJHIHOM, Ha MOAENIAX. YUEHNKH, B CBOIO oUuepedb, OTBEYAIOT
Ha BOIIPOCHI, PEIaloT 3aauH, a 3TO ecTh 06pa6oTKa HHGOpPMAIIUH.

PaccMoTpuM apyrHe 3/1€eMeHTHI CHCTEMEBI 0Gpa3oBaHHMA: MHHHUCTEDPCTBO U
yueOHBIe 3aBeIcHUA. ITO SJIEMEHTHI IOJACHUCTEMEI YIIPABJICHUA 00pa3soBaHUEeM.
B Heii Takke IPOHUCXOAUT Nepefada HHGpopManuu (epefaroTcsa pacHopsxe-
HHA, IJIaHbI, OTUYETHl, HOPMATHBHbIe AOKYMEHThI), XpaHeHHe HHpopMaIun
(xpaHUTCA KOKYMEHTAllUs, pa3jIMYHble CTAaTHCTHUUYECKHE NaHHEIE), oOpaboTka
uH(poOpMaN U (COCTaBJIEHHE TOH Ke JOKYMEHTAIlMH, CTATUCTHYECKOI nHMOpMa-
KM ¥ IIp.).
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HaxoHell, paCCMOTPUM TeXHUYECKHe MHbOpMalMoHHbIe cUcTeMBI. K HUM
OTHOCATCA CHCTEMBI TejerpadHoOi u TeledOHHONH CBA3H, PAZUO U TeJIeBHIE-
HUSI, KOMOBIOTEDHl B KOMIIBIOTEDHBIE CETH, COTOBbI€ CHCTEMBI CBSA3H. IJTO
HCKYCCTBEHHBIE CCTEMBbI, CO3JaHHbIe JIIOABMHU AJIf OCYIIeCTBIeHUA NHpopMa-
IIMOHHEIX IIPOLIeCCOB: XpaHeHus, 06paboTku u nmepegauyu nHpoOpMaI .

B 6a30oBOM Kypce HHPOPMAaTHKX PACCKa3BEIBAJIOCh O TOM, YTO KOMIIBIOTED Lie-
JIeHAIIpaBJIeHHO CO3JAaBaJicA H300peTaTeisMU KaK YHUBEPCAJbHBIA aBTOMAT
AJIs XpaHeHus, obpaboTku u nepegaun nHGopmanuu. ITosTomy Bce Tpu BuAa
nHGOPMAaIIMOHHBIX IIPOIECCOB B HEM peaIn30BaHBbI 110 onpegenenuio. Hy a, Ha-
npuMep, MoOUIbHBIHN TesedoH? OCHOBHOE ero Ha3HaUYeHUe COCTOUT B IpUeMe U
nepenaue nHopmanuu. I'me ke 3nech xpaHeHue u obpaborxa? Ha puc. 2.2
cXeMaTHUYeCKH IIOKa3aH IIPOIlecC OCYIIECTBICHUA Iepedadn U npuema SMS-co-
0o01IeHus IoCcpeaCcTBOM COTOBOII CBABH.

Hab6op rexcra —J\
II

HeM CHIHAIa
Ha KJaBHaType p Coxpanenue
IIpeo6GpasoBanue anmuapaToM
€ OTPa’KeHHeM B IaMSATH
B paguocuruan \Ilepesaua no xanantam|agpecara.
Ha 3KpaHe o o COTOBOM CBABH Jas NPHHUMAIO-
Tenedona u peZieIeHHOR 0 epeBox BO mero
coxpaHenue |TACTOTHI BHYTPEHHUH anmapaTa
B €ro naMaTH
N\

ITepedaua
PagHOCUTHAI
Xpanernue KonupoBanue —| HexoxnupoBanue — Xpanenue
HCXOJHOTO o6pabomia o6pabomra HOJIy4YEeHHOT0
TEKCTa TeKCTa pajHoCHTHANA | TEKCTa

Puc. 2.2. UadpopManOHHbIE IIPOIIECCHI COTOBOM CBA3H

W3 aToii cxeMbl BUAHO, YTO B IIpoliecce paboTsl CHCTEMBI COTOBOIH CBA3HU IPO-
HCXOAUT XpaHeHue, epeaada u o6paboTka napopmManuu. AHAJOTHYHO MOXKHO
onucaTth paboTy APYrux BLINICHASBAHHEIX TEXHHUYECKHMX CHCTEM, B KOTODPBIX
HMMEIOT MECTO 8Ce mpu 8uda UHGPOPMAUUOHHbIX NPOUECCO8.

CucreMmbi ynpasnexHuna

W3 6azoBoro kKypca mH(pOpMAaTHKH BaM H3BECTHO, YTO
u3ydJeHUeM IIpoIlecCOB YIPABJIeHUA 3aHUMAaeTCsa HayKa KHU-
6epueTnka. Hauano xubGepHeTHKe MOJIOXKHUI aMEePUKaHCKUH
yuensiii Hop6epT Bunep cBoeii kHuroii « Knbepueruka, uiu
YipasiieHHe U CBA3b B JKMBOTHOM M MAaIllHHE», BhIIEeAIIIeH
B 1948 rony.

Hop6epT Butiep
(1894-1964), CLLA

Ilox yYnpasJI€eHHEM IIOHNMAaeTCA IIJIAaHOMEPHOEe BO3eMCTBHE Ha HEKOTO-

PBIi OOBEKT C LEJBIO JOCTHIXKCHUA OIPEeNeIEHHOrO Pe3yJabTaTa.
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C Touxu 3peHusa KNGepHETUKH, IPOLIECC YIIPABJIEHUA PACCMATPUBAETCA KaK
(YyHKIMOHMpOBaHHE CHCTEMBbI YNPaBJEHHA. JTa CHCTEMa COCTOMT M3 JABYX
noJcucTEM: 00'beKTa yIIpaBJIeHH U ynpasasiouei cucremsl. Ku6epHeTnuec-
KadA MoJeJib yIIpaBJIeHUA IpUBeJeHa Ha puc. 2.3.

IIpamas cBaA3b
VYopasasomasn > O6BexT
cucrema yIIpaBaeHUs

Ob0paTHas CBA3b

Puc. 2.3. Ku6epHetrryeckas MoJejb IIpoiiecca yIpaBJIeHU A

Yupasasiomnieii cucTeMoi MOXKeT 6LITH ueJ0BeK (11ogep, AUPHIKED OPDKECT-
pa, y4YuTeNb, JUPEKTOD), KOJJIEKTHB (IIPAaBUTEJbCTBO, IIAPJaMEHT), 8 MOYKET
ObITh H TEXHHYECKOE YCTPOMCTBO (ABTOMATHUYECKHI PETYJIATOD, KOMIILIOTED).
O0BeKTOM yIIpaBJIEHUA MOXKET OLITh TEXHHUYECKOE YCTPOMCTBO (ABTOMOGHIIE),
OIVH 4eJIOBEK (YUYEHUK, COJIAAT) UJIN KOJIJIEKTUB (OpKecTp, pabOTHUKHU IIpex-
HIPUATHSA).

BsaumogeiicTBHe, CYIIECTBYIOIIEEe MEXKAY ABYMSA 3THMH IIOJCHCTEMAMHU B
mporecce yIpaBJeHUsA, KUOepHETHUKA pacCMaTpPHBAeT KaK UHOOPMAYUOHHYIO
c6:a3b. Ilo TMHUK NpaAMOit CBA3H mepeAaloTCA KOMaHALI YIIPABJIEHUA OT YIIPaB-
JAOMHIEN cHCTeMBI K 00beKTy yrnpasyeHusa. Ilo nuHun oOpaTHOH CBA3H — HH-
dopmanua o COCTOAHHN 00BLEKTa YIIPABJE€HU A, O €r0 PEaKIN Ha yIpaBJIAIO-
Iee BO3JEHCTBHE, a TAKIKE O COCTOSHHUHU OKPYIKaloleil cpefibl, KOTOpasa TOXe
MOJKET BJIMATH Ha IIPOIlecC yupaBieHua. CxemMa Ha puc. 2.3 oKka3sIBaeTca yHU-
BepPCAJIbHOH JJISL BCEX TUIIOB CHMCTEM, KAK MCKYCCTBEHHBIX, TaK M €CTE€CTBEH-
HBIX, I'le MIPOUCXOAUT yIIpaBJeHHE.

Bce KOMIIOHEHTHI CHCTEMBI YIIPABJAEHNA UMEIOTCA B OpraHU3Max KXUBOTHO-
ro ¥ 4yeJioBeKa. Mo3r — ynpasJifionias CHICTEMa, OPraHbl ABM)KEeHUA — O0'beK-
Thl yIPaBJIEHU S, HEPBHAA CUCTeMa — KaHaJ bl NHPOPMAINOHHOM CBAZH.

B cucremax ynpaBJieHMA OCYILECTBJSAETCS Ilepefaya HHGOpMa Y, a TaKXKe
ee xpaHeHMe 1 06paboTka. XpaHUTH ¥ 06pabaTsIBAaTh HHPOPMAIHIO IPUXOAUT-
cA KaK ynpasisouleil cucreMe, TaK M 00beKTaM yIpaBJeHUs (YIeHHK, COJI-
JaT, TPYAOBOH KOJIJIEKTUB TOXKE XpaHAT U obpabarsiBaloT nHGOpManuio, I0-
CTYyHaIyIo K HUM B IIPOIlECCe YIIPABJIEHUA).

IIponecc ynpaBiaeHHA IPOUCXOAUT NO Npozpamme, 3ajJI03K€HHOH B IaMATH
yapasJisiionieii cucremsl. Eciiu ynpasisioniasa cucreMa cmocobHa K co6CTBeH-
HOMY IIPOIpaMMHPOBAHUIO, TO €6 MOKHO Ha3BaTh CAMOYIIPaBJIAEeMOH cHCTe-
MOM. JJIEMEHTHI CAMOYIPABJJEHHUS IIPUCYIIHA IPEACTABUTENAM >XHBOTHOTIO
Mupa. B HaubGosbnieif cTeneHu CIoCOGHOCTRLIO K CaMOYIIpaBJIeHUIo o0azaeT
YeJIOBEK.
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Cucrema oCHOBHbIX NOHATUMN

HudopmanoHHbie MPOLECCH B CHCTEMaX

EcrecTBeHHBIE CHCTEMBI I/Iclcycc'rneuuue CHCTEeMBI

HexuBoi npupoabl JKnBoit npupoaksl TexHU4YeCKHE Ob61ecTBeHHbIE

MarepuanbHBIE XpaHeHue ITepenaua O6paboTka
CBSI3U nHGPOPMaUUHU nHpOpPMaALUH uHbOpPMaUUH
Yunpasiaenue —

MaTepunanbsHbie cBA3HM + HHGOPMAIIUOHHbIE CBA3H

IIpoueccs! ocymecTBiieausa nHPOPMALMOHHBIX CBA3EH

CJIOXKHBI MHOOPMAIMOHHELII IPOIECC, BKJIIOYAIOLINA B cebs
XpaHeHHe, epexady u o6paboTKy uHGOpMa K

1.

2.

3.
4.

5.

10.

Bon pPOCLI U 3aaaHUA

Kaxue cucreMbl Ha3bIBAIOTCA €CTECTBEHHRIMHU CUCTEMaMU, UCKYCCTBEHHBIMH CHC-
Temamu? [IpuBesuTe IpuMepHl TeX U APYTHUX.

IIpuBeauTe nIprMepHl MaTepPHAJIbHBIX ¥ HHQOPMALMOHHBLIX CBA3eil B eCTECTBEH-
HBIX CHCTEMAaX.

Yo Takoe 001 eCTBEHHEIE CHCTEMBI?

IIpuBenuTe IpUMepLl MATEePHAJILHEIX ¥ MHOOPMAIIHOHHBIX CBA3€H B OOIIlECTBEH-
HBIX CUCTEMaX.

HccnenyiiTe mIKOJY, B KOTOPO# BB YUHTECH, KAK CUCTEMY:

¢ Kaxoro Tuna sTa cucTeMa: eCTeCTBEHHAA UJIA HCKYCCTBeHHAA?

e BrinesnTe BXOAALINE B HEe IOACUCTEMBL.

e Brisennre MmaTepuajibHbIe H HHGOPMAIIMOHHLIE CBASH.

o Kakwue, c Bamreif TOUKHM 3peHNs, U3BMEHEHNA B CTPYKType LIKOJLI CJIEAYeT cae-
JIaTh, YTOOBI OHA JIYYIIUM 06pa3oM BRIIIOJHSJIA CBOe Ha3HaUeHHne?

Yro Taxkoe cucrema ynpasienus? U3 KakHMxX KOMIIOHEHTOB oHa cocronT? Kakxue

THIBI CBS3HU AeMCTBYIOT B 9TOH cucTemMe?

Yro Takoe camoynpaBiasaeMas cucrema? IIpuBeauTe npuMepsl.

PaccmoTpuTe e3ay Ha aBTOMOGHMIIE KAK CUCTEMY YIIpABJIeHUA. BhifeauTe BCe KH-

6epHeTUUYECKHE KOMIIOHEHTHI B 3TOM CHUCTEME.

MookeT JIM CYLIleCTBOBATh CHCTEMA YIIpaBieHus 0e3 TuHUM o6paTHO# cBa3u? K ka-

KHUM IIOCJIeACTBUAM 3TO MoxkeT npuBecTu? (PaccMoTpUTe Ha IpUMepe yIIpaBJIeHUA

aBTOMOOHMIIEM.)

PaccMoTpHuTe HIKOJBHEIH YPOK KaK CHCTeMY yrnpasjieHHUs. OnHInuTe Bce KubepHe-

THYeCKHEe KOMIIOHEHTBI 3TOM cucTeMbl. O6paTuTe BHUMaHHe HA MHOXKE€CTBEHHOCTh

Pa3JIMYHBIX MEeXaHU3MOB IIPAMOM U 06paTHOM CBA3H.
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XpaHeHue
§7 nHdopmaLmm

H3 6a30BOro Kypca BaM H3BECTHO:
YesoBEeK XpaHUT HHPOPMAIIHIO B COGCTBEHHOI NaMSATH, 4 TAKIKE B BUJE 3a-
IHUCel Ha PA3JIMYHBIX BHEIIHUX (IO OTHOLIEHHUIO K YE€JIOBEKY) HOCUTEJIAX
Ha KaMHe, nanupyce, 6ymare, MariUTHBIX U OIITUYECKUX HOCUTEJIAX U IID.
Buarogapa TaKuM 3anucamM, HHGOpMAaLKMs NepefaeTca He TOJBLKO B IIPO-
CTPaHCTBe (OT YeJIOBEKa K YeJO0BEKY), HO U BO BDEMEHH — M3 IIOKOJEeHNA B
OKOJIEHHE.

Paccmorpum crioco6ns1 XxpaHeHuA nHbopMaliuu 60jee moapo6HO.

Nudopmanusa MOXKeT XpPAaHUTHCA B PA3JIUYHBIX BUZAaX: B BUJE 3allMNCAHHBIX
TEKCTOB, pUCYHKOB, CXEM, YyepTerkeii; pororpadmii, 3ByKosanuceit, KHHO- LJIA
BHJeo3anuceli. B Ka)XaoM caydyae IPUMEHAIOTCS CBOM HOCHUTEJIH.

Hocurens — 2T0 MaTepuaJbHAas CPeAa, MCIIOJAb3yeMas 4JIA 3alIMCH U Xpa-
HeHHA NHPopMAaLTUH.

IIpakTHyecKH HOCHTEJIeM HHGOPMAITUH MOXKeT OBLITh JJI000i MaTepuaibHbIN
o0bekT. UHMOopMALIHIO MOXKHO COXPAHAThL HA KaMHe, JiepeBe, CTeKJe, TKaHH,
IIecKe, TeJie YeJIOBeKa U T. A. 3AeCh MbI HE CTAHEM OOCYKAaTh pa3JUdYHbIe UCTO-
PHUYeCKUe M 9K30THYECKHE BapHaHTHl Hocureaei. OrpaHUYNMCS COBPEMEHHBI-
MM CpeACTBAMH XpaHEeHNsa HHGPOPMAINH, MMEIOIIIUMHA MACCOBOE IPMMEHEHMe.

Ucnonb3oBaHue 6ymaxHbIx HocuTenen Hdopmauun

Hocurenem, umeroniuMm Haubojsiee MaccoBoe yIoTpebjeHHe, O CHX IIOD
ocraercsa 6ymara. YIzo6perernHas Bo II Beke H. 5. B Kurae, 6ymara ciaysxur jio-
aaMm y:xe 19 cromermii.

[ comocraBieHns 06beMOB MHGOPMAIIMM Ha DPa3HBLIX HOCHUTENAX OyzeM
IIOJIL30BATHLCA €AUHHIeH — OaifiToM, cUMTasdg, UTO OAUH 3HAK TEKCTA «BECHT»
1 GaiiT. HeTpyaHo noacuuTaTh HHGQOPMAITUOHHLIN 00'beM KHHUIH, COAepIKaleit
300 cTpanuIl c pa3MepoM TeKCTa Ha cTpaHuIlie npumMmepHo 2000 cumBosoB. TexcT
TaKoOil KHUTH nMeeT o60beM npumepHo 600 000 6aitTos, nau 586 K6. Cpegusas
HIKOJIbHAsA OubanoTeKa, GoHA KOoTopoii coctaasaioT 5000 ToMoB, uMeeT HHGOP-
MaIIMOHHBIN 00'beM IpubausuTearHo 2861 M6 = 2,8 I'G.

Y10 KacaeTcA HOJIFOBEYHOCTH XPaHEHUA NOKY-
MEHTOB, KHWUT U IIpouYeil 6yMa)KHOM MpPOAYKIIHH, TO
OHA OYEeHb CUJIBLHO 3aBHCHUT OT KadecTBa 6ymaru, kpa-
cuTeJell, UCIOJb3YEeMbIX IIPH 3alHCH TEKCTa, YCJO-
BUH xpaHeHUsa. UHTEpecHO, uTo A0 cepenuHbl XIX
BeKa (¢ TOro BpeMeHH I IPOU3BoACTBa OyMaru Ha-
Yajy MCII0Jb30BaTh APEBECHHY) OyMara fesajsachk U3
XJIOIKA U TEKCTUJIbHBIX OTXOJ0B — TPANbA. YepHH-
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JJaMH CJIY)KHJIH HaTypaJbHBIe KpacuTean. KadeCTBO PYKOIHUCHBIX JOKYMEH-
TOB TOr'0 BpEMEHHU ObIJI0 JOBOJIBHHO BLICOKHM, H OHH MOTJIM XPAHUTHCA THICAUN
Jet. C mepexoZloM Ha PEBECHYIO OCHOBY, ¢ PACIIPOCTPAHEHUEM MAIIHHOINCH |
CPEZCTB KONUPOBAHUA, C HAYAJIOM UCIOJIL3OBAHUS CHHTETUYECKUX KPacUTe-
JIell CPDOK XpaHEHUd NeYaTHRIX AOKYMEHTOB cHu3ujacAa xo 200— 300 JIeT.

Ha nepBrix KoMIbioTepax GyMasXHLIe HOCHUTENIH HC-
TIOJIL3OBAJIHCH AJIA HU(HPOBOTrO IIPEICTABJICHU I BBOAUMBIX
JaHHBIX. ITO 6b1TH TepdhOKapTHI: KAPTOHHBIE KAPTOYKH C
OTBEPCTUAMU, XPAHALIKNE ABOMYHBIA KOJX BBOAUMOI HH-
dopmanuu. Ha HekoTopsIx Tunax 9BM 1Ja Tex »Ke 1ese
IIpUMEeHsIach epdopupoBaHHasi OyMaskHadA JIEHTA.

Ucnonb3oBaHue MarHUTHbIX HocuTenen nHpopmauum

B XIX Beke 6bl11a H300peTeHa MAarHUTHAA 3aIKCh. IlepBOHAYa/ILHO OHA UC-
II0JIL30BAJIACH TOJIBKO IJIA COXpPaHeHHs 3ByKa. CaMbBIM IepPBBIM HOCHTEJIEM
MarsuTHOH 3amucy 6bLIa CTAJbHAA IIPOBOJIOKA fuaMeTpoM a0 1 mMm. B Hauase
XX cTosreTusa AJIS 3TUX IeJieil MCIIOIH30BAIACh TaKIKe CTaJbHAasA KaTaHasd JeH-
Ta. Torga xe (8 1906 r.) 66171 BEIAAH U IIEPBBIA MATEHT HA MATHUTHBIHM AUCK. Ka-
YeCTBEHHEBIe XapPaKTEePHUCTUKM BCEX 3TUX HOCHTeJNel ObIIM BechbMa HU3KHUMU.
JocTaTouHo CKa3aTh, YTO AJA MPOUIBOACTBA 14-4aCOBOM MardMTHOM 3allucH
YCTHBIX AOKJIAZOB Ha MexxayHapoauoM KoHrpecce B Konmernrarese 8 1908 r. no-
TpeboBasiock 2500 kM, 1au 0KoJ0 100 KI TPOBOJIOKH.

B 20-x rogax XX BeKa mosiBJsAeTCS MATHUTHAA JEeHTa cHauaJa Ha Oymark-
HOH, a Io3JHee — Ha CHHTETHUYECKOH (JIaBCaHOBOI) OCHOBE, Ha IIOBEPXHOCTHL
KOTOPO# HAHOCUTCA TOHKHUH cJI0# heppOMariuTHOrO MOponIka. Bo BTopoii mo-
JoBrHe XX BeKa Ha MarHUTHYIO JICHTY HAYYMJINCH 3allHCHIBATh H300parKeHue,
IOSABJISIIOTCS BUAEOKaMephl, BUA€OMaruuTo(oHBbI.

Ha 9BM nepBoro u BTOPOro MOKOJEHUH MATHUTHAS JIEHTA HCIIOJIL30BAJIACH
KaK eIWHCTBEHHBIN BHUJ CMEHHOT'O HOCHUTEJA JJIs YCTPONCTB BHEINHEH NaMATH.
JIro6ass KOMIILIOTEpHAA HH(pOPMALNA Ha JIOOOM HOCUTEIE XPAHUTCSA B JBOMYHOM
(mudporom) Buze. IloaTOMY HE3aBHCUMO OT BHAA MHMOPMAIIUH: TEKCT 9TO, HJIN
n3obpakeHne, NN 3ByK — ee 00beM MOJKHO H3MepHUTh B 6urax u Oaiirax. Ha
OZIHY KaTYyIIKy ¢ MArHUTHOM JIEHTOH, MCIIOJb30BABIICHCA B JIEHTOIIPOTSIXKHBIX
ycTpoiicTBax nepebix OBM, nomernasocs npubansureasao 500 K6 nundopmarnun.

C mauyana 1960-x rogoe B ynorpebyieHre BXOAAT KOMIILIOTEPHEIE MArHMT-
HbIe JUCKH: aJIIOMUHUEBLIE UJIN I1JIaCTMAac-
COBBIE€ JUCKH, IOKPBITEIE TOHKHMM MArHUT-
HBIM IIOPOIIKOBBIM CJIOEM TOJIIIUHOMA B He-
CKOJIBKO MUKpPOH. MHMDopManua HA AUCKe
pacnoJiaraeTcs 1o KpyroBueIM KOHIIEHTDH-
4YeCKHUM JOPOKKaM. MAarHuTHbIe [OHCKH
OBIBAIOT }KECTKHUMHU U THOKHUMH, CMEHHBIMH
¥ BCTPOEHHBIMM B JHMCKOBOJ KOMIIBLIOTEPA.
ITocnenume TpaAUIIMOHHO HA3BEIBAIOT BUH-
YeCTEPCKMMH JUCKAMMU.

BuHuecTep KOMNBIOTEPA — 3TO ITIAKET MATHUTHBIX AUCKOB, HaZleTHIX Ha 06-
oy ock. MH(MpOpMAIIMOHHAS eMKOCTh COBPEMEHHBIX BUHUYECTEPCKHUX AUCKOB
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nsMmepsierca B rurabaiitax (mecATKH u coTHH I'6). HambGosree pacnpocrpaHeH-
HBIHA TUII THOKOTO AUCKa AuaMeTpoM 3,5 AwiiMa BMeniaer okoJsao 1,4 M6 gan-
HBIX. 'nOKMe JHUCKH B HacToAllee BpeMA BEIXOAAT U3 YIIOTPEOJIeHuA.

B 6ankoBCKOI cucTeMe 60JbIITOEe PACIPOCTPAHEHHE NMOJIYUHJIH MJIACTHUKO-
Bble KapThl. Ha HUX TOXe UCMOJIL3yeTCsI MATHUTHBIN IPUHIIUI 3anucu nHbop-
MaIM¥, ¢ KOTOPO# paboTaroT 6aHKOMAThI, KACCOBLIE AllNapaThl, CBA3aHHEIE C
nHpOpMAaIMOHHOM DAHKOBCKOI CUCTEMOIL.

Ucnonb3oBaHue onTU4ECKUX AUCKOB U (bﬂ3l.u-l'laMﬂTM

IIpuMeHeHNE ONITHYECKOTO, MJIH JIa3ePpHOTrO, CIIoco0a 3anucu nHGOpMaIuu
HaunHaeTcsa B 1980-x rogax. Ero noasjeHne CBA3aHO C H300peTeHUEeM KBaHTO-
BOr'0 reHepaTopa — Jiadepa, UCTOUHMKA OYEHb TOHKOTrO (TOJNINUHA MOPALKA
MUKPOHA) JIyya BLICOKOM aHepruu. JIyuy crocob6eH BhIXKUTaTh Ha IOBEPXHOCTH
IJIaBKOT'O MaTepHaja ABOMYHEIH KOJ JaHHBIX C OUE€Hb BRICOKOM IJIOTHOCTBIO.
CuuTHIBaHHE IPOUCXOAUT B Pe3yJIbTaTe OTPAXKEHU OT TaKoi « mepdopHUpOBaH-
HO¥1» ITIOBEPXHOCTH JIa3€PHOr0 JIy4a ¢ MeHbIIeil 9HepTHei («X0JIOLHOTO» JIy4a).
Bnarozapsi BEICOKOM IIJIOTHOCTH 3aIlMCH, ONTHUYECKHE AUCKH MMEIOT ropaszio
6ospIINIT MHOOPMAIITMOHHEIA 00beM, YeM OJHOAHUCKOBEIE MATHUTHBIE HOCHUTE-
au. NadpopManiOHHAA eMKOCTh OIITHYECKOTO JUCKA cocTaBasaeT oT 190 M6 o
700 M6. OnTuyecKkue JUCKH HA3LIBAIOTCA KOMIaKT-aucKamu (CD).

Bo BTOpOIiT mosroBuHe 1990-x rozoB MoABUINCH IU(PPOBLIE YHHUBEPCAJIBLHBIE
Bugeoaucku DVD (Digital Versatile Disk) ¢ 60s1b1110#1 eMKOCTBIO, U3MEPSAEMOIL B
rurabaiitax (go 17 I'G). ¥YBesnueHre uxX eMKOCTH II0 cpaBHeHuo ¢ CD-guckamMu
CBfA3aHO C HCIOJb30BAaHMEM JIa3€PHOI0 JIyya MEHBIIEro AuaMeTpa, a TaKke
ABYXCJIONHOI M [BYCTOPOHHEeH 3amucu. BCIoMHNUTE IIpUMED €O IHNKOJbHOK 61b-
auoTeKoii. Bech ee KHMKHBIN (GOHA MOKHO pa3MecTUTh Ha ogHoM DVD.

B macrosamiee Bpema ontudeckue gucku (CD u DVD) as-

///(??,)\ aA10TCA Haubosee HaJleXKHBIMU MaTepHaJbHBIMU HOCUTEJIA-

[ = < S | mMu MHpOpPMAIUM, 3AITUCAHHON LUGPPOBHIM crocoboM. ITH

S u _/ THUIBI HOCHTeJelH GHBalOT KaK OAHOKPATHO 3allMCHIBAEMBbI-

T MU — MPUTOAHBIMH TOJbLKO AJIA UTeHUS, TAK U Nepe3anuchl-
BaeMbIMU — OPUTOAHBIMU AJIA UYTEHUS U 3alIUCH.

B mocienHee BpeMs IIOABHJIOCh MHOMKECTBO MOGHJBHEIX ITHQPOBBIX
ycTpoiicTB: mudpoBbie hoTo- 1 Bugeokamepsl, MP3-mreepsl, KapMaHHbBIE KOM-
IbIOTEPHI, MOOUIbHEIE TeNehOHbI, YCTPOHCTBA AJIf YTEHUS 3JIeKTPOHHBIX KHUT,
GPS-naBuraTops! u ap. Bece aTu yeTpoiicTBa HYK/JaIOTCA B IIEPEHOCHBIX HOCUTE-
aax uHbopManuu. Ho ocKo/MIBKY Bce MOGHIIBHEIE YCTPOMCTBA JOBOJBLHO MHHHU-
aTIOPHBIE, TO U K HOCUTENAM MHGMOPMANWHU AJIA HUX HOPEABABIAIOTCA ocobble
TpeboBanuA. OHU HOJIPKHEI ObITh KOMIIAKTHEIMHY, 00J181aTh HUBKUM 9HEPIoOIIo-
TpebjeHreM npu pa6ore, OLITH SHEPrOHE3aBUCUMBIMHM IIPU XPaHEHHH, NMEThb
60JIbIIYI0 EMKOCTh, BRICOKHE CKOPOCTH 3allHCH U YTEHHU A, JOJITHUH CPOK CIIYIKOEBI.
Bcem aTuM Tpe6oOBaHUAM yAOBJIETBODAIOT (hi3m-KapThl namMmaTtu. Hdopmaiiu-
OHHBIH 00 bEM (DIIaIII-KapTHI MOXKET COCTABJIATH HECKOJIbKO rurabaiTos.

B kauecTBe BHEIIIHEr0 HOCUTEJIA AJIA KOMIbIOTEPA IIIH-

POKOe pacmpocTpaHeHHe IIOJNYYHJIM TaK HasblBaeMbIe
¢uam-6pesioku (MX HASHIBAIOT B IIPOCTOPEYHNH  «(JIdIm-
KH»), BRITYCK KOTOPHIX Hauajca B 2001 roxy. Boabinoit &
o06beM MHOMOPMAIIUN, KOMIIAKTHOCTH, BBICOKAS CKOPOCTH
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YTE€HU# /3aIINCH, YAOGCTBO B MCIOJL30BAHHMM — OCHOBHEIE JOCTOMHCTBA 3THUX
ycTpoiicTB. Pasir-6pesok noaxkaouaerca ¥ USB-mopTy KOMIIBIOTEpa ¥ II03BO-
JIAeT CKaYNBATh JaHHLIE CO CKOPOCTHIO 0K0J10 10 M6 B cekyHAY.

B nocinennue rogbl akTHBHO BeAyTcA PaGoOTHI IO CO3MAHHUIO elrfe Gojlee KOM-
MaKTHBIX HOCHTeJeH MHPOPMALMU ¢ UCIIOJb30BAHUEM TAK HA3LIBAEMBIX HAHO-
TEXHOJIOTH, paboTalOINX Ha YPOBHE aTOMOB M MOJIEKYJI BelllecTBa. B pe3yin-
TaTe OOQUH KOMIIAKT-AUCK, M3TOTOBJICHHBIHN 110 HAHOTEXHOJIOI'MH, CMOJKET 3aMe-
HUTh TBHICAYM Ja3epHBIX JHUCKOB. IIo IIpeAlosIolKeHUSAM SKCIEPTOB
npuban3uTeNLHO yepes 20 J1eT IUIOTHOCTD XpaHeHUA HH(POPMAaIH BO3PACTET IO
TaKOH CTeIleHH!, UTO Ha HOCHUTeJIe 00'beMOM IPUMEPHO C KyOUUeCcKHI CAaHTHMETD
MOXKHO GyeT 3anucaTh KasKAyio CEKYHAY YeJI0BeUEeCKOMH )KU3HHU.

CuctemMa OCHOBHbIX NOHATUNA

Xpanenne uaopMauu

Hocurean nadpopmanuu

Henudpornie IMudpoBrie (kOMIbIOTEPHBIE)
Hcroprueckue: MaruuTHbie Ontuyeckue DI3I-HOCUTETHN
KaMeHb,
RepeBo, JlerTnr | ducku | KapTh CD DVD Dami- Do1-
mammpye, KapThbl 6pesoku
l1lepramMmenT, MaKTOPEI Ka1eCTBA HOCHTe el
ImeJK U Ap.
BmecTuMoOCTD — HapneXHOCTh XpaHEeHUA —
IUIOTHOCTb XPAHEHUdA JaH- | MaKCHMaJbHOe BPEeMsA COXPAHHOCTH JaH-
CoBpemenHEIE: HBIX, 00'bEM JaHHBIX HBIX, 3aBHCHMOCTb OT YCJIOBUII XPAHEHUA
6ymara
Hau6oabireilt BMECTHMOCTBIO H HAZEKHOCTBIO HAa CeroAHsA 061a1a10T
ontudeckue Hocutesu CD u DVD
IlepcrieKTHBHBIE BUABI HOCHTEJIEH:
HOCHTEJH Ha 6ase HAHOTEeXHOJIOTH I

Bonpocbl n 3agaHns

1. Kakas, c Bameil TOUKH 3peHHsA, coOXpaHseMas HHPODMAIIUS MMeeT Hanbosblnee
3HaA4YEeHHeE JJIA BCETO YeJIOBeYeCTBa, AJIsA OTAeJIbHOTO YeJIoBeKa?

2. Ha3oBHUTe U3BECTHRIEC BAM KPYIHEIE X pAHUIHINA HHGOPpMAaI[HH.
3. MoxHoO JIN YesIOBeKa Ha3BaTh HOCUTeJIeM HHpopMaun?

4. I'ne u Koraa nosisnJiacs 6ymara?

5

. Korga 6n11a n306peTeHa MarHUTHAa# 3anuch? KaknMy MAarHHTHBIMH HOCHTEIAMU
BEI IIOJIB3y€E€TECH HJIN NOJb30BATINCH?

6. Kakoe TexHHYecKoe N306peTeHHE MO3BOJNAJIO CO31aTh ONTHYECKHEe HOCHUTEIHN WH-
¢dopmannu? HazoBHTE THIIEI OIITHYECKHUX HOCHTEJIEH.

7. Ha30BNTe CPaBHHUTEJbHEIE IPEUMYINECTBA X HEJOCTATKH MATHUTHEIX U ONTHYeE-
CKHX HOCHTEJIEH.
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8. YTo 03HaYaeT CBOMCTBO HOCUTENA «TOJBKO AJIS UYTEHUSI» ?
9. KakuMu ycTpPOHCTBaMHU, B KOTODBIX HCIOJB3YIOTCH (DIDUI-KApThI, BBl HOJB3ye-
Tech? Kakoil y HUX mH(DOPMAIMOHHBIH 06beM?
10. Kakue nmepcrneKTHBBI, C TOUKH 3PEHUS XPaHeHUA HHPOPMAIINH, OTKPHIBAIOT HAHO-
TexHoJIoruu?

Mepepaua
wHd opmauumn

H3 6a30Boro Kypca BamM H3BeCTHO:
e Pacnpocrpanenne nHPOPMAaLUM IPOUCXOAUT B IIPOIECCE e TEPEeAAYM.
e IIpouecc nepenayn HH(OPMALIUY IPOTEKAET OT HCTOYHUKA K IPDHEMHUKY
110 uHGOPMAIMOHHLIM KaHAJIAM CBS3H.

B sTom nmaparpade 6osiee moapo6HO OyAYT pacCMOTPEHE! TEXHHUYECKHE CHC-
TeMEI Iepegayy HHOOPMAIIUHU.

B § 2 y»ke roBopHJIOCH O TOM, YTO IIEPBOM B MCTOPHH TEXHUYECKOH CHCTeMOM
nepefaun wuHpopmamuu craa Texerpad. B 1876 romy amepukKaHell
Anexcaunap Bessa usobpen tesedoH. Ha ocHOBaHNHM OTKPBITHA HeMEIKUM (DH-
3ukoM I'enpuxom I'epuem saekrpomarauTHbeix BoaH (1886 rog), A. C. Ilomos
B Poccun B 1895 roay u moutu ogHoBpemMenHo ¢ HUM B 1896 rony I'. MapkoHu
B Uranuu nzobpenu paguo. TeneBuaenue u HTepHeT nosgBuanch B XX BekKe.

Moagenb nepegauu nudopmauuu K. LLleHHOHa

Bce nepeuncieHHbIe croco6bI MHGOPMAIMOHHOM CBS3H
OCHOBAaHBI Ha IlepeJaue Ha pacCTOsTHHUE (GUIUUECKOTO (dJIeK-
TPHUUYECKOT'C MJIH 3JI€KTPOMATHUTHOTO) CUTHAJIA U IOAYNHSA-
IOTCSA HEKOTOPBIM O0IIMM 3aKoHaM. HMcciezoBaHHEM 3THX
3aKOHOB 32aHMMAaETCs TEOPHMA CBA3M, BOSHMKIIaA B 1920-x
rozax. MaTeMaTueCcKH anlmapaT TeOpHUU CBA3K — MaTeMa-
TUYECKYI0 TEOPHIO CBA3U, padpaboray aMepuKaHCKUH yde-
Helift Kiaoxg ITlensoH.

Kiaogom IllenHOHOM 6OblLiIa IPEAJIOXKEHA MOAEJb IIPOIecCa
nepefauyyr MHGOPMAIMH II0 TEXHUYECKHMM KaHAJIaM CBSA3H, Kﬂ%ﬂg_’;g’&?gﬂf\”
npeacTaBJieHHAsA CXeMOM Ha puc. 2.4. '

PaboTty Takoif cxeMbI MOKHO IIOSICHUTL Ha 3HAKOMOM BCEM IIpoLecce pasro-
Bopa 110 Tesieory. cTouHMKOM MHGOPMAITUY ABJIAETCA POBOPAIIINI YeJIOBEK.
Kogupyomum ycTpoiicTBoM — MHUKPOGOH TesiedoHHO! TPYOKH, C IIOMOIIBIO
KOTOPOTI'0 3ByKOBbI€ BOJIHEI (PeUb) IIpeobpasyioTcsa B 9JIEKTPUUYECKHE CUTHAJIBI.
KanasoM CBA3U CIYKUT TeJiepOHHAA ceTh (IIPOBOAA, KOMMYTaTOPhI TejiehoH-
HBIX Y3JIOB, Yepe3 KOTOPhIE IPOXOAUT CUTHAJ). [leKoAUPYIOIINM yCTPOICTBOM
ABIsAeTCA TeaedhoHHaa TPpyOKa (HayHIHUK) CHIYIIAIOIIETO UeJOBEKa — IIPHEeM-
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ITym

Hcrounnk |_,.| Koaupyomee | Kanan Hdekxonupyiouiee IIpueMHENK
uadOpMaAn M YCTPOMCTBO CBfA3H YCTPOMCTBO uHpopMan K

*

3amura
OT myma

Puc. 2.4. Mogess nnepezauu nHPOPMANMHM 110 TEXHHYECKHMM KAHAJIAM CBA3K

HUKa nHbopManuu. 3xech IPUILEAIINN 3JIeKTPUUYECKUI CHIHAJ IIpeBPAIlaeT-
Cs B 3BYK.

B § 2 yrxe roBopusIOCH 0 KOZMPOBAHUHM Ha IIpHMepe IIepegauyn HHPOpMAuu
4Yepes MUCbMeHHEIH A0KyMeHT. KogupoBaHue TaM 6bLIO oNpesesieHO KakK IIpo-
mecc npeicraBieHud nHbopManuu B Bue, yIOOHOM JIA ee XpaHEeHUA M/UJIH
nepexavu.

ITpuMeHNTENBHO K IPOLEcCY Hepefadyr HHPOPMALUY 10 TeXHUYECKOH cuc-
TeMe CBA3U nod xoduposarnuem noHumaemcs a06oe npeobpa3osanue ungop-
mayuu, udyuwieii om ucmoxwHuKra, 8 Yopmy, npuzodnyio 0ns ee nepedaiu no Ka-
Haay cesa3u.

B § 6 Ha puc. 2.2 npesncTasieHa cxeMa nepeiayd HHGOPMAaLHUHK II0 COTOBOM
cBA3u B Gpopme SMS-coobiieEnsa. TaM KogupoBaHKHE U JEKOTHUPOBaHHEe 3aKJIIO-
YaloTCsA B Ipeo0pa3oBaHUK MIUCbMEHHOr0 TEKCTa B IIOCJIeN0BATEJIbHOCTH 3JEK-
TPOMAarHUTHHIX CUTHAJIOB U 06paTHOM IpeoOpa3oBaHUHN.

CoBpeMeHHEIE KOMIIBIOTEPHBIE CHCTEMEI Nepefadyd MHPOPMAIHUH — KOM-
IBIOTePHEIE CeTH, paboTaloT Mo TOMY Ke IpHHIUNY. ECTh nmponecc KOAUpPOBa-
HHUA, IPpeoOpasyoInuil IBONUYHBIN KOMIIBIOTEPHBIN KOJ B pU3HUYEeCKHH CUTHAI
TOI'O THIIa, KOTOPHIN IlepeflaeTcsa OO KaHAJNy CBA3HU. J[lekogupoBaHHe 3aKJI04Ya-
eTcsa B 00paTHOM npeo0pa3oBaHNM NIepefaBaeMOro CUrHajla B KOMIBIOTEPHBIN
Koxn. Hanpumep, IIpu UCIIOJIb30BAHUHU TeJIedOHHBIX JIUHUN B KOMIBIOTEPHEIX
ceTax GyHKIINU KOQUPOBAHNA /e KOAUPOBAHUA BHITIOJIHAET IPpUOOP, KOTOPHIH
Ha3bIBaeTCA MOOeMOM.

npOI'IYCKHail cnocobHOCTb KaHana n CKOPOCTb nepenayiu umbopuauuu

PaspaboTunkaM TeXHHYECKHX CHCTEM Iepeavyul HHPOPMAITUH IPHXONUTCS
pelllaTek ABe B3aWMOCBA3aHHBIE 3aJaud: KaK o0ecreuuTh HaMGOJIBIIYIO CKO-
pPoCTh nepefayn HHGOPMANUK U KAK YMEeHBbIIUTS IIOTEPH NHGOPMAIHUH IIPH Ile-
penaue. K. IlleHHOH GBI IEPBHIM YYE€HBIM, B3ABIIMMCA 34 PeLIeHUe 9THX 3a7aY1
H CO3JaBIITUM HOBYIO /ISl TOTO BDEMEHH HAYKY — TeOpHUI0 uHbpopManuu.

ITernnon onpexnennya cnocob n3MepeHNU A KOJIHYECTBA HHGOPMALUH, ITepela-
BaeMoii Mo KaHajsaM CcBA3u. IM ObLJIO BBeIeHO MOHATHE NPOIYCKHOM coco6-
HOCTH KaHAAA KAK MAKCUMAAbHO B03MONCHOU CKOpOocmU nepedaiu uHpopma-
yuu. ITa CKOPOCTh U3MepAETCA B OUTaxX B CEKYHAY (a TaKkykKe KHJIOOUTax B ce-
KYHAY, MerabUTax B CeKYHAY).
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IIponyckHas ciocoGHOCTE KaHasia CBA3K 3aBUCHUT OT €ro TeXHHUYeCcKoil pea-
auzanuu. HanmpuMep, B KOMIOBIOTEPHBIX CETAX MCIOJIBL3YIOTCA CJIEAYIOIHE
CpeJiCTBa CBA3H:

e TesieOHHbIE JUHUH;

® 3JleKTpHUYecKas KabGeJbHasA CBA3b;
® ONTOBOJIOKOHHAs KabelbHas CBA3b;
® paaHOCBA3b.

ITponyckHas cnocoOHOCTE Tes1IeOHHBIX THHUH — AecATKU U coTHU K6ur/c;
IPONYCKHAA CIIOCOOHOCTH ONTOBOJOKOHHBIX JHUHHUIN M JHUHUN PAgNOCBA3H U3-
MepAeTCs AecATKaMM U COTHAMU MouT/c.

CKopocTh nepefayy HHPOPMAIUH CBA3aHA He TOJbKO C IPOIYCKHOM CII0c00-
HOCTBIO KaHaJa cBA3H. IIpeacTaBbTe cebe, YTO TEKCT HA PYCCKOM SI3BIKE, COJED-
kamuii 1000 3HaKOB, IepeaaeTcs ¢ UCIIOJIb30BaHUEM JBONYHOTO KOJHPOBAHHU .
B mepBoM cay4yae HCIIONb3yeTCA TeserpadHasn 5-paspsaaHas KOTUPoBKa. Bo BTo-
pOM ciyuae — KOMIILIOTepHAA 8-paspsaaHas Koauposka. Torga ajinHa Koja co-
ob11eHus B IepBoM caydae coctaBuT 5000 6uToB, Bo BropoM caydae — 8000 6u-
ToB. IIpu nepegaue mo oAHOMY U TOMY 2Ke KaHaJIy BTOpoe coollieHne 6yeT nepe-
JaBaTbea poiabnie B 1,6 pasa (8000/5000). Orcrona, kasayioch OblI, ciegyer
BBIBOJI: JJIMHY KO/ COOOIIEHNA HYXKHO AeJaTh MUHUMAJIBHO BO3MOKHOI.

OxHako cyuiecTByer Apyras npobjgeMa, KoTopas Ha puc. 2.4 oTMeueHa CJIo-
BOM <«IIIYM».

Lym, 3awmTa OT Wyma

TepMHHOM «IIIyM» Ha3LIBAIOT PA3HOT0 poJa IIOMeXH, HCKaKalolllue repeaa-
BaeMBIl CUTHAJ M IIPUBOASAINNE K moTepe nHPopMmanuu. Takue momexu, mpe-
'KJle BCEro, BO3BHHKAIOT II0 TEXHHYECKHUM IMPUYMHAM, TAKHMM KaK IJIOXO0e
Ka4yeCTBO JJUHUH CBA3H, HE3AIUIIEeHHOCTD APYT OT APyra pa3JMYHbIX IIOTOKOB
nHpOpMaIKH, IepeJaBaeMbIX IO OMHHUM U TeM JKe KaHanam. UHoraa, 6ecenys
o texedoHyY, MbI CABIIINM IIIYM, TPECK, MelIalolie IIOHATh cobecefHUKA,
HJIM Ha HAlI Pa3roBOP HAKJIAJBIBA€TCS Pa3roBOP APYTHUX JIIOAEH.

Hannuune 1mmryma npuBOAHUT K IIOTepe nepefaBaemoii nHpopMmanuu. B rakux
caydasax Heo6xoguMa 3aluTa oT IrymMa. [1Jis 3Toro B IEpPBYIO ouepenhb IIpuMe-
HSIOTCA TeXHUUYECKNEe CIIOCOOBI 3alllUTHI KAHAJIOB CBA3U OT BO3JAEMCTBHUA IIy-
MOB. Takue criocoObl OBIBAIOT CAMBIMY PA3HBIMHU, MHOTAA IPOCTHIMM, HHOTAA
OUeHb CJOKHBIMH. Hampumep: HMCHOJB30BaHME SKPAHMPOBAHHOrO Kabess
BMECTO «TOJIOTO» IPOBOJA; IIpUMeHeHHe PasHoro poja GpHJIbTPOB, OTAEISAIO-
IIUX ITOJIe3HBIH CUIrHAJ OT IIIyMa U IIp.

IIlennoH paspaboTan cienaJIbHYIO TEOPHIO KOAUPOBAHMA, JAIOIIYIO METO-
Al 00pBOBI ¢ miymoM. OgHA M3 BayKHBIX HAEH 3TO TEOPHH COCTOUT B TOM, UTO
epefaBaeMblii 110 IMHUH CBA3HU KOJ JOJIYKEH ObITh U30bLMOYHbIM. 3a CUET I3TO-
ro moTeps KaKoM-To YacTH MH(GpOpMAIlUY IpU Iepeaade MOKeT ObITh KOMIIeH-
cupoBaHa. Hanmpumep, ecau mpu pa3rosope o TejedoHy Bac ILJIOXO CJABIIIHO,
TO, IOBTOPSSA KaXKJ0€e CIIOBO ABAXKAbI, BbI ©MeeTe GoJIbIIIe IIIAHCOB Ha TO, UTO CO-
OeceJHUK MOMMeT BaC IPaBUJILHO.

H36bimounocms koda — 3mo mHozoxKpamHuoe nosmopernue nepedasaemvLx
JdanHbLX.
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OpHaKo HeJb3d AeJIaTh U36bITOYHOCTD CJIUINKOM OOJIBIION.

9TO HIPUBEJET K

3aJlep’KKaM U yIOPOYKAHHUIO CBA3HU. TeopHsa KOAUPOBAHUSA KaK Pa3 v I03BOJISAET
IOJIYYUTH TaKOH KOJ, KOTOPBI OYyAET ONTUMAJBHBIM: U30LITOYHOCTh Iepeaa-
BaeMol uHpopManuu OyaeT MUHUMAaJbHO BO3MOXKHOM, a JOCTOBEPHOCTE IPU-

HATOM HHDOPMaUK — MaKCHUMAaJIbHOIM.

Bousbioii BKJIa B HAYYHYIO TEOPHUIO CBA3H BHEC U3BECTHLIHN
COBeTCKUN yueHbIi Biagumup AnexcauapoBuu KoreabHU-
koB. B 1940-1950-x rogax uM moayueHbl GyHIaMEHTAJIbHBIE
Hay4YHbIe Pe3yJbTAThI II0 IIPOOJIeMe IIOMEeXOYyCTOHUYHWBOCTH
cHCTeM nepegadyu HHbopMaluu.

B coBpeMeHHEBIX cucTeMax IUMPOBOH CBA3H st GOpPLOLI C
noTtepei NHGpOPMAIIMY IIPH IepeAaye YacTO MIPUMEHSIeTCA CJIe-
Ayiomuil npueMm. Bece coobiienne pasbuBaeTcsa Ha IIOPIUHA —
6aoxn. [I1a KaKA0oro 6JI0KA 8bIYUCAAECMCA KOHMPOJbHAA CYM-
Ma (cyMMa ABOMYHBIX IIU(P), KOTOpas IepefaeTcs BMECTEe C
AaHHBIM OsiokoM. B MecTe mpreMa 3aHOBO BBIYHCJISAETCA KOH-
TPOJIbHAA CyMMa IIPUHATOro 6JI0Ka ¥, eCJIN OHA He COBIIAIAET C

Bnagumup
AnekcaHapoBuy
KoTtenbHukos
(1908-2005),
Poccun

IIepBOHAYaJILHOI CYMMOIA, IIepefaua AaHHOro 6JI0Ka roBTOpseTces. Tak mpoucxo-
OUT A0 TEX IIOP, IIOKA UCXOAHAA U KOHEUHAA KOHTPOJIbHEIE CYMMEI He COBIAAYT.

Cucrema OoCHOBHbIX NMOHATUA

Ilepemaua madopMaLIMH B TEXHUYECKHX CUCTEMAaX CBA3U
Mopens K. Illeunona
IIponece mepeauu o KAHANY CBA3H
ITlponenypa - IIponenypa
KOAUPOBAHNA IIponycxnas BoapgelicTeue IIyMOB AeKOAMPOBaHUA
cr1oco6HOCTE KaHaa Ha KaHaJl CBA3N
3amuTa HHPOPMAIIMH OT MOTEPH IIPH BO3AEHCTBHHU IIyMa
Koauposauue ITonHOE
C OONTHMAJILHO- YacTuuHasa norepd BOCCTAHOBJIEHHE
H30BLITOYHBIM H30LITOYHOM HHGOPMAIIUN TIPH IIepefade HCXOAHOTO
KOJZOM coo0IIeHn

Bonpocsi u 3adaHus

1. [Insa yero Hy»KHa IpoLEeAyPa KOAZUPOBAHMS IepegaBaeMoii HHbopManuu?
2. 9To Takoe nexkoaupoBanue? Kaxum gosxeH 6bITh ero pe3yabraT?
3. KakuM TeXHMUYEeCKHM CpPEeICTBOM CBS3M BHI Yallle BCEr'o MoJb3yeTech? 3aMeqasu JIu

BBI IDH 3TOM (paKTHI MoTepH uHboOpManuu?

4. HazoBuTe ycTpoOMCTBA KOAUPOBAHMA W JAEKOAUPOBAHHUA IDH HCIOJb30BAHUU

PaAgUOCBA3N.
5. YTo TaKoe LIyM [0 OTHOIIEHUIO K CHCTEMAaM Nepefayy JaHHBIX?
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6. Kakwue cymiecTByIOT cnoco6sl 60ps6bI ¢ ryMmoM?

7. IlponyckHasa crnoco6HOCTE KaHana cBa3u 100 M6ur/c. Kasasn He moaBepIKeH BO3-
JeficTBHIO mIyMa (HampuMep, ONTOBOJOKOHHAA JuHuA). Onpenennte, 3a Kakoe
BpeMs II0 KaHaJy Gyaer nepeiaH TeKCT, HHGQOPMAIIMOHHBIA 06beM KOTOPOTO CO-
crasiasaetr 100 K6.

8. IlponyckHasa crmocobHOCThL KaHaja cBasu 10 MGut/c. Kanan moaBepskKeH BozAeii-
CTBHIO ITyMa, IO3TOMY M30BITOYHOCTSL KoAa nepenaun cocrasiuser 20% . Onpexnesnn-
Te, 3a CKOJIbKO BpEMEHH 110 KaHaJIy OyAeT IlepefjaH TeKCT, HHPOPMAaIlHOHHBIH 06beM
koroporo coctaBaseT 100 K6.

O6paboTka
nHdopmauum
M anropmTMbl

H3 6a30B0Oro Kypca BamMm H3BeCTHO:

O6paborka HHGOOPMAILINK, HAPAAY C XpPaHEHUEM H Ilepegaydeil, OTHOCUTCA K
OCHOBHBIM BHAAM HHAOPMALMOHHBIX [IPOIECCOB.

BapuaHTbl 06paboTku nHgopmauun

O6paborka nHGOPMAIIHMY TPOUIBOAUTCA KAKUM-TO CYO'HEKTOM HJIH O0BeK-
TOM (HaIIpHMep, YeJIOBEKOM HJIN KOMIbIOTEPOM) B COOTBETCTBHUH C OIIpeAeJIeH-
HbIMH IIDAaBHJIAMH. ByZleM ero Ha3bIBaTh MCIOJHHTEIeM 00paboTkn nHGOpMa-
nuu. WNnadopmanns, koTopasa moaBepraeTcia o6paboTKe, IIPEACTABISAETCSA B
BHJle MCXOAHBIX famHbIX. Ha puc. 2.5 B 060611eHHOM BHE IIPEACTABJIEH IIPO-
necc 06paboTKH HHGDOPMAITHH.

HUcxoaunle naHHbBIE

HUcnonnurens PesyabTaThl

IIpasusia o6paboTKH

Puc. 2.5. Mogens 06paboTku uHPOpPMALTUH

MosxHO IpPHBECTHM MHOKECTBO IIPHMEPOB, WIJIOCTPHPYIOIUX CXEMY Ha
puc. 2.5.

ITepBriii npUMep: YYeHUK (MCIIOJTHUTEJB), PEIIAd 3a8a-
Yy 110 MaTEMaTHKE, IIPOU3BOAUT 00paboTKy HH(pOopMAaITUH.
Hcxonubie faHHbIE COAEPIKATCA B YCIOBHH 3agadu. Mare-
MaTHYeCcKHe IIPaBUJia, OIIMCAHHbIE B yueOHUKe, onpeesas-
IOT IIOCJIEAOBATEJIbHOCTh BEIUHCJICHHH. Pe3yabpTaT — 3TO
IIOJIy4YEeHHBIN OTBET.
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Bropoii npumep: mepeBos TeKCTa C OJHOrO SA3bIKAa [ B DeresocmK .’ﬂ:_.‘

Ha Jpyromd — aTo npumep obpaborku mHbOpMa M, A g% :
LR

HseTcA PopMa IpeACTaBI€HHA — APYroi as3wiK. Ile- :

PeBOJ OCYLIECTBJISIET IIEPEBOAYUK I10 OIIpeZeJIEHHBIM

IIPK KOTOPO¥ He MEHAETCA ee CoAepKaHue, HO U3Me-
IpaBHJIaM, B ONIpe/eJIEHHOI II0CIef0BATEIbHOCTH. = : AR

Tperuit npumep: paboTHUK OHUOJIHMOTEKH COCTaBJIAET
KapTOoTeKy KHIKHOTO doHza. Ha KaXaAyio KHUT'Y 3aIoJi-
HseTCS KapTo4yKa, Ha KOTOPOH yKa3bIBAIOTCS Bce Iapa-
MeTpbl KHUI'HM: aBTOp, Ha3BaHMWe, roJ U3JZaHu#d, 00beM M
np. s kapTouek popMupyeTcsa Karajor 6ubamnoreku, rae
3TH KaPTOYKH PacIoJaraloTcs B CTporom nopsagke. Ham-
puMep, B aJiaBUTHOM KATAJOre KapTOYKHU PacIojararmT-
cA B aadaBUTHOM HopsAgKe hdaMuINil AaBTOPOB.

YeTBepThiii npumMep: B TeneOHHOH KHHUIe BEI
uiiete TesiedoH HY»KHOHM BaM OpraHM3ally, HaIpH-
Mep ILTaBaTeJIbHOro GacceifHa; MU B TOM Ke 6ubirmo-
TEYHOM KaTaJjIore pa3bICKUBaeTe CBeAEHU S O HyKHOH
BaM KHure. B o6oux ciyuasax MCXOAHBEIMU JAHHBIMU
fABJAeTCA MHPODMAIMOHHBLIA MacCHMB — TejedoH-
HBIU CIIPABOYHMK WJIH KaTajor 6u0JInoTeKH, a TaKKe
KPHUTEePUH NOHCKA — Ha3BaHWEe OPraHU3aluy WJIHN
¢damMmiInsa aBTopa M Ha3BaHNe KHUTH.

IIpuBenennbie mpuMephl WIJIIOCTPUPYIOT YEThIpE PA3JIMYHBIX BHAa oOpa-
60oTKHu MHpOpMAaALIKK:

1) monyueHne HOBOM MHPOPMAIINH, HOBBIX CBEACHHUIL;

2) nuameHeHnne GoOpMEI IPEACTABICHNA HHOOPMAIINH;

3) cucreMaTH3anusa, CTPYKTYPHUPOBaHNE JAHHBIX;

4) nouck nHDOPMAIIUHU.

Bce aT1 BuABI 06paGoOTKH MOYKET BBHINOJHATH KaK YEJOBEK, TAK U KOMIbIO-
Tep. B YeM COCTOUT NPHHIUIHAJIBLHOE PA3INnure MeX Ay IIpolieccaMu o6pa6or-
KU, BHIIIOJIHAEMBLIMY Y€JIOBEKOM M MAITHHOMN?

Ecan ncnonuurtesneM o6paboTky nHGOPMALUAHA SABIACTCS YeJIOBEK, TO IIPaBU-
Jia 06paboTKH, 110 KOTOPBIM OH AeiCTBYeT, He Bcerzaa GOopMaIbHbI U ONHO3HAYHBL.
YesioBEK YacCTO JeiicTByeT TBOPUYECKH, HehopMasIbHO. Jlajke OXHOTHUIIHBIE MATe-
MaTHYeCKHe 3aJau OH MOYKeT pPelaTh pa3HLIMH criocobamu. Pa6ora sxypHaJuc-
Ta, Y4EHOro, IepeBOAUNKAa U JPYTHX CIEIHAINCTOB — 3TO TBOpUYecKasa pabora ¢
uHbopManyeii, KOTopas BHIIOJHACTCA UMHU He 10 GOpMAaJIbHBIM IIpaBUJIaAM.

06 anroputmMax

Jsa o6o3uaueHN s GOPMATU3OBAHHBIX IIPABUJI, ONIPEAEISIONINX IIOCIAEI0BA-
TEJBbHOCTE MAaros 06paboTKku nHpopManuu, B uHGOPMAaTHKE UCIIOJIL3yeTCA I10-
HATHE aJITOPUTMA.
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N3 6azoBoro kypca MHGOOPMATUKH BbI 3HAETe, YTO CJIOBO
«aJITOPUTM » IIPOUIOIILIO OT UMEHHU BHIZAIOIIEroca MaTeMaTUuKa
cpenHeBeKoBOro BocToka MyxamMMena ajnb-Xope3Mu, OIIUCAB-
miero ele B IX Beke mpaBuJia BHIIIOJTHEHUA BEIYUCIIEHUH C MHO-
rO3HAYHBIMH [OECATHYHLIMHM 4yHcjgaMu. IlpaBuia ciaokeHus,
BBIYUTAHHSA, YMHOKEHUA CTOJIOMKOM, HOEJeHUS «YTOJKOM>»,

! KOTOPBHIM BaC YYMJIM B MJIAAIIUX KJIACCAX, — 39TO aJITOPUTMBI
Anb-Xopeamu ~ aJIb-XOpesMu.
(780-850 rT. H.3.) C noHATHEM aJropuTMa B MaTeMaTHKE aCCOIMUDPYeTCs U3-

BECTHBIN CIIOC0O0 BhIYMCIeHU A Hauboabiero o61iero gejnTeas
(HOI) nByx HaTypaJbHBIX YHCEJI, KOTOPLIA HA3BIBAIOT aJAropuTMomM EBKana.
B ciioBecHO# hopMe ero MOKHO OITUCATH TaK:
1. Ecau unciia He paBHBI, TO 60JbIlIee U3 HUX 3aMEHUTL HA Pa3HOCTh 60JIb-
IIIero ¥ MEHBIIETO U3 YHCEJ.
2. Ecau nBa uncisa paBHEbI, To 3a HOJl NpUHATL 11060€ 13 HUX, MHAUE ITepeii-
TH K BBIMIOJIHEHHUIO MyHKTa 1.

IIepBOKNIaCCHUK, KOTOPBIH He 3HaeT, uTo Takoe HOJI, HO ymMeeT cpaBHUBATH
IleJibIe YMCJIa U BBINOJHATH BHIYUTAHNE, CMOXKET MCIIOJHUTD aJropuTtM. Ieii-
CTBOBATB IIPU 3TOM OH OyeT dhopMalbHO.

Takoit (opMaIN30BAHHBIA AJITOPUTM JIETKO 3allpOrpaMMUPOBATh OJISA CO-
BPEMEHHOr0 KoMnbloTepa. MeuTa cO3JaTh MAIIWHY — aBTOMATHYECKOE
YCTPOHCTBO, KOTOPOE CMOXKeT 6e3 BMeIllaTeILCTBA YeJIOBeKa IPON3BOAUTE pPac-
YyeThl, IOABUJIACE OYEHb AAaBHO. [l ee peanusanuu TpeboOBaJIKUCh He TOJBKO
TeXHUYECKHe BO3MOXXHOCTU, HO U INIyGOKOe IMIOHUMAHNE CYLIHOCTH aJITOPUT-
MOB 00paboTKu nHGOpMAaIUy 1 paspaboTka GopMaIn30BaHHOTO cIIocoba mpea-
CTaBJICHUA TAKNX aJITOPUTMOB.

AnropurMmyeckue MalimMHbl U CBOMCTBA anropuTMoB

B 30-x rogax XX Beka BO3HMKAaeT HOBas HayKa — TEOPHMA AJrOPMTMOB.
Bonpoc, Ha KOTOPHII UILEeT OTBET 3Ta HAYKAa: AJIA BCAKOM JIN 3agauu 06paboTKu
UHGMOPMAIINY MOYKET GBITh ITIOCTPOEH airopuT™m peineHusa? Ho 4To6b1 oTBETHTH
Ha 3TOT BOIIPOC, HaJO CHauajla JOTOBOPUTHLCS 00 HCIIOJHUTeNe, Ha KOTOPOTO
IOJI?KEeH OBITh OPUEHTHPOBAH AJITOPUTM.

Asnrnniickuii yueHbIil AnaH TbIODUHT IPEAJIOK U MOJEIb TAKOT'0 HCIIOJIHM-
TeJs, MOJYYUBITYIO Ha3BaHNe «MainuHa Teiopunra». Ilo sameiciy TriopuHra,
€ro «MallluHa» ABJAETCA YHUBEPCAJbLHBIM UCIIOJIHUTEIeM 00-
paboTku JIIOOBIX CUMBOJILHBIX IIOCJI€AOBATEJILHOCTEH B JIIO-
6om andasBurte. IIpakTHyecku ogHOBpeMeHHO ¢ ThIOpMHrom
(1936-1937 rr.) Apyryio MoAeJb AJIrOPUTMUAUYECKOI MAIITHHEBI
onucay OMuiab [locr. Mammunaa ITocta paGoTaeT ¢ ABOMYHBIM
anaBUTOM M HECKOJBKO IIPOIlle B CBOEM <«yCTPOMCTBE».
MoxHO cKkasaThb, uTo MamuHa IlocTa sBIAETCA YACTHBIM CJIY-
yaeMm Mamuebl Thiopuara. OgHako UMeHHO paboTa ¢ ABOMY-
HBIM ajIpaBUTOM NPEACTABJSAET HanMbOoabIINii MHTepec, II0-

CKOJIbKY, KaK BbI 3Ha€Te, COBPEMEHHBIM KOMIIBIOTED TOXKE PA-  Ana ThiOpUHr
6oraeT ¢ ABOMYHBLIM ajidaBuToMm. IlogpoGHee ¢ MaIIHHON (19;2‘1954)'
HIMUA

ITocra BBI IO3HAKOMUTECH B CIeAyIOIIeM naparpade.
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Ha ocuHoBanuu mogeeit Teropunra, ITocTa M1 HEKOTOPBLIX APYTHX yUYeHbIE
IPHUIILIY K BEIBOAY O CYyILI[eCTBOBAHUHM aJINOPUTMUYECKU Hepa3peIlIuMbIX 3aa4.

S13pIK IPOrpaMMHUPOBAHUSA AJTOPUTMHYECKUX MAIIIUH IIPeJICTaBJsIeT cO00it
onucaHHe KOHeYHOI'O YUCJa IPOCTHIX KOMaHK, KOTOPble MOT'YyT OBITh peaau30-
BaHBI B aBTOMaTHUYECKOM YCTpOiicTBe.

Cosorynrocmos 6cex KOMAHO A3blKA UCTIONHUMELA HA3bLEAEMCa cCucme-
Mol KomaHnd ucnonrrumeans anzopummos — CKH.

Anzopumm ynpagieHus pabomoil an1zopummuieckoil Mauiu ot npedcmas-
2aem co60il KOHeUHY0 nocredo8amenvbHoCmb KOMAHO, nocpedcmeom 8bLnoi-
HeHUA KOmOpol Mauiurna peutaem 3adaxy obpabomrxu unpopmayuu.

AJNTOpHTM ympaBJIeHHs TAaKOM MAaIlIMHOM AOJIXKeH 00JIafaTh CiaeAyOIuMHU
CcBOMCTBaMMU:

® QUCKPETHOCTBIO (Ka*KABIH IIIAT AJITOPUTMA BBIMOJHAETCH OTAEJILHO OT
APYTHX);
MOHATHOCTBIO (B AJITOPUTME UCIIOJIb3YIOTCS TOJNbKO KoMaHAb u3 CKH);

® TOUHOCTHIO (Ka)xjaas KOMaHja oIlpeAejseT OAHO3HAUHOe AeHCTBUe MC-
IIOJIHUTEJISA);

® KOHEYHOCTHIO (3a KOHEUHOEe YHCJIO IIATOB aJITOPHUTMA MOJy4YaeTcs McC-
KOMBIH pe3yJIbTarT).

OrMeTuM pPasHUIY MeXAY IOHATUAMHA «KOMaH/Ja ajJiropurTmMa» | «ILiar ajaro-
pHUTMa». KOM&H,ZIa — 9TO OTAeJIbHasd HMHCTPYKIIMA B OIIMCAHUH aJIrOpUTMa, a
mar ajJropuTMa — 3TO OTAeJIbHOe nei«ic'ane, KOTOpO€ MCIIOJIHUTEJb BBIIIOJIHA~
€T I1I0 KOMaHJe. B OUKJINYECKHX aJIr'OPUTMax YMCJIO IIIaros IIPHU BBIITOJTHEHUHN
aJiropuTMa MOXKeT OBITH OOJIBIITIE, YEM YMCJIO KOMAaHA B aJITOPUTMeE, 3a CUET I10-
BTOPHOTI'O BBIIIOJIHEHN A OJHHUX M T€X XXe KOMaH[J.

Bonpocbl un 3apaHus

1. ITpuBeguTe MPUMEPHI IpPOIECCOB 06paboTKM MH(pOPMAIIUKM, KOTOPbIE Yallle BCEro
BaM IIPUXOUTCS BBITIOJHATD BO BpeMs y4ebhl. [J1a Ka)KAOro IpuMepa onpeaeinuTe
MCXOAHbBIE JaHHBIE, Pe3YJIbTATH X IpaBuJa oopaborku. K kakum Bugam o6paboTku
OTHOCATCS BalllX IIpUMeEPHI? )

2. Eciin BBHI pemiaeTe 3aiauyy M0 MaTeMaTHKe WIKM MDHU3NKe U IIPU 3TOM HCIOJIL3yeTe
KaJIbKYJATODP, TO KaKOBa Balia QPYHKIUA B 3TOM polecce U KaKoBa MYHKIUA
KaJbKyJasaTopa?

3. Hcnonwaya anroputm EBxanaa, Haiigure HOM gns uucen 114 u 66. Ckoabko 1m1a-
OB aJIFOPUTMA IIPXA 9TOM BaM IIPHIILJIOCEH BHITTOJHUTD?

4. Kaxve nmpobjeMEbl peliaeT TeOpua aJJTOPUTMOB?

5. IToueMy KaJbKyJATOP HEJb3sI HA3BATh AJITOPUTMHAYECKOI MallIMHOH, 8 KOMIIBIOTED
MOXKHO?

6. IlpnayMaiiTe MUHHMAaIbHO HEOOXOUMYIO CUCTEMY KOMAHJ AJIs KaCCOBOIO amIapa-
Ta, KOTOPBIH MOACYUTHIBAET CTOMMOCTbL TOKYIIOK M CYMMY CAAYH IIOKYIIaTeJIo.
OnuninTe aJIrOPUTM yIIpaBjJeHUA paboToi TAKUM aBTOMATOM.
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Cucrema OCHOBHbIX NMOHATUN

O6pa6orra mathopMauu

Bunsr 06pa6oTku mEGbOPMAaIMHU

ITonyyenne HOBOI HNamernenue GopMbL CTpyKTypHpOBa- ITouck maHHBIX
uHbopManuu npeACTaBJIeHNA HU€ JaHHBIX
(HOBBIX JAHHEBIX) uHpopMamuu

Hcnonaurens o6paGoTrn

YesnoBek AsToMarT (MamuHa)

Aaropurm o6paboTkm —
dopMaJIH30BaHHLIE IPABHJIA, ONIPEAEJIAIONIHE II0CTeL0BATEeIbHOCTE
maroB o6pa6oTKku nHboOpMa U

AJsropuT™MHUYecKas MallIMHA —
aBTOMAaTHUYECKUI UCIIOJIHUTEJIbL 06paboTKH 3HAKOBLIX ITOCJIEAOBATEILHOCTEH

Mogenn AJITOPUTMHYECKHUX MAIINH B TEOPUH AJITOPUTMOB

Mamwuna TeropuHra Mamuna ITocra
CpoiicTBa ajgropurma
Huckpemnocmey: ITonamnocmbs: Tounocme: Koneunocmey:
KaXXZBIH 1Iar ajro- | B aJIrOPUTME HUCIIOJbL- | KaXKAasdA KOMaHJAAa | 3a KOHEYHOEe UHCJIO
PHUTMa BLINIOJHAET- | 3YIOTCH TOJBKO KO- | OIIpefesieT OfHO- LIAT'OB aJMTOPUTMA
CA OTAEJIBHO OT APY- mannst uz CKU 3HaYHOe JeiicTBHe [oJy4yaeTcsa UCKO-
Tux WUCIIOJTHUTEILS MBI pe3yabTaT
ABTOMaTun4yeckas
§10 | o6paboTka
nHcdopmauumn

B kauecTBe npHEMepa aBTOMATAa, BBIMOJHAIONIEro obpa-
6orky nHpopmanumu, paccMoTpuM Mamuny 3. Ilocra. An-
TopuTM, 10 KOTOpoMy paboraer mamuHa ITocra, 6yznem Ha-
3bIBaTb IPOrPaMMOM.

JoroBopuMcsi 0 TEpMUHOJIOTUU: II0J CJIOBOM <«7pozpam-
Ma» MBI Bcerga 6ymeM IIOHHMMATh aJTOPUTM, 3allMCAHHBIN
II0 CTPOTMM IIPABHUJIAM A3LIKA KOMAHJ UCIIOJHUTENA — HA
A3blKe NPOZPAMMUPOBAHUS A JAHHOTO UCIIOJTHUTEIA.

g/

Onunimem apxurekTypy mamruns: ITocra (puc. 2.6). Ume- B3mune Moct
eTca OeckoHeuHasas HWHGbOpPMaIIOHHAA JIEHTA, pa3feeHHas (189&”1254)-

Ha NO3UINHU — KJIETKH. B Ka a0l KJ1eTKe MoXKeT 1100 cTo-
AT MeTKa (HeKOTOPHIN 3HAK ), 160 OTCYTCTBOBATE (IIYCTO).
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Pwuc. 2.6. Mogens mamuHe! Ilocra

Bnospe 1eHTHI ABMKETCA KapeTKa — CYUTHIBaloIiee ycrpoiicteo. Ha pucys-
Ke oHa o003HaueHa cTpesKoii. KapeTka MoKeT nmepeJBUraThCA MaraMu: oAUH
mar — cMelleHHUe Ha OJJHY KJIeTKY BIIPABO WJIH BJIe€BO. KileTKy, IoJ KOTOpOii
yCcTaHOBJIEHA KapeTKa, 6y 1eM Ha3bIBaTh TEKYIleH.

Kapemrka asnaemcs euwje u npoyeccopom mauiutsi. C ee IOMOIBIO MallIMHA
MOJKET:

® Dacno3HATH, IyCTad KJIETKA UJIX IOMeUYeHHAasA 3HAKOM;
® CcTepeTh 3HAK B TEKYIEH KJIETKE;
® 3aIMCcaTh 3HAK B IIYCTYIO TEKYIIYIO KJIETKY.

Eciau npousBecTy 3aMeHy METOK Ha e JUHU LI, & TyCTHIX KJIETOK — Ha HYJH,
TO MH(OPMAaIIKIO Ha JIeHTe MOXKHO OyZleT pacCCMaTPUBAaTh KaK aHaJIOT JBOUYHO-
ro kKoja TejerpacdHOro coob0llleHuss MJIU AAHHBIX B IIaMATH KOMIIBIOTepAa.
CyulecTBeHHOe OTJIMUME KapeTKH-IIponeccopa MammuHsl [Tocta o mponeccopa
KOMIILIOTEPA COCTOUT B TOM, YTO B KOMIIBIOTEPE BO3MOYKEH JOCTYII IIpolieccopa
K AYefKaM MaMATHU B IIDOU3BOJILHOM IOpsAAKe, a B mamuHe [Tocta — ToabKoO
TOCJIe/IOBATENBHO.

Hasnauenue mamussbl Ilocta — npousBoguTs NpeobpasoBaHusa Ha MHPOD-
MalIMOHHOI JieHTe. McxoaHOe cocTOsIHUE JIEHTHI MOXKHO pacCMaTpHUBaTh KaK
HCXOJHbIe JaHHbIE 3afjaull, KOHEYHOe COCTOSIHHNE JIEHThl — pe3yJbTaT pelle-
HU4A 3agayu. Kpome Toro, B ucxonHsle JaHHbIE BXOAUT HHGPOPMAaN s O HaYaIb-
HOM IIOJIOKEHUU KapPEeTKH.

Teneps paccMOTpuM cucTeMy KoMaug MamnuHbl Ilocra (ta6a. 2.1). 3anucs
BCAKOM KOMaHABI HAYMHAETCA C ee MOPAAKOBOr0 HOMepa B mporpaMmMe — n. 3a-
TEM cJIeyeT KOJ ollepalliy U II0CJIe Hero — HOMeD CIeAYIOIIeil BLIIOJIHAEe MO’
KOMAaHJbI MIPOrpaMMBbl — m:

Tabauya 2.1. Cucrema xomaug mamunsi Ilocra

Komanga JeiicTBHe

n <« m CaBur KapeTKH Ha HIar BJIEBO U I€PEXO/ K BRINOJHEHHUIO KOMaHAbI C HO-
MepOoM m

n—o>m CaBur KapeTKH Ha LIAT BIPABO U IePEXO0/ K BbIIOJHEHUIO KOMaHABI C HO-
MepoM m

nvm 3anuck METKHM B TeKYHIYIO NYCTYIO KJETKY M Mepexol K BBINIOJHEHHIO
KOMaHIbl C HOMEPOM M

nlm CTupaHye METKH B TEKYIIEH KIETKE U Nepexol K BBINIOJHEHUIO KOMAaH-
bl C HOMEPOM m

n ! OcTaHOBKA BBINOJIHEHUS IPOrPaMMBbL

n?mk TlepexoX B 3aBUCHMOCTH OT COAEPKHUMOr0 TEKYLIEH KJIeTKH: eClIH TEKY-

mrada KJeTkKa nycras, To CJ'Ie,lIyIO].LIeﬁ 6YJIET BBIIIOJHATHCSA KOMaHIga ¢ HO-
MEpOM m, €CJIM HellycTad — KOMaHAa C HOMEPOM k
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PaccmoTpuM nmpuMep mporpaMmbl pellleHHs 3ajadyu Ha MmamuHe Ilocra.
HcxonHoe cocTosTHHE IOKa3aHO Ha puc. 2.6. MaiuHa A0OJI3KHA CTEpPeTh 3HAK B
TEeKYyIeHd KJeTKe U IPHUCOeAUHUTH ero cJieBa K I'pYIIe 3HAKOB, PACIIOJIOKEeH-
HBIX cIIpaBa oT KapeTKH. [Iporpamma npuBefieHa B Ta6i. 2.2,

Tabruya 2.2. IlIporpamma aasa mamusasl ITocra

Komannga JeiicTBHE

112 CTupaHHne METKH; IlepeXo K cleAyIoLleil KoMaHze

2 53 CaBur BnpaBo Ha OOWH II1ar

37?22,14 Ecau kiyetka nycras, To nepexoj K KoMaHzae 2, HHaYe — K KomaHze 4

4 « 5 CaBHr BJIEBO Ha ITar (KOMaHZa BEINIOJHUTCS, KOI'la KAPETKa BHIUAAET Ha
IIePBbII 3HAK I'DYIIIIEI)

5V 6 3anuch METKH B IIYCTYIO KJIETKY

6 ! OcTaHOBKA MAIITMHEI

B nporecce BEITOJTHEHUA TPUBEAEHHOM TPOrpaMMbl MHOTOKPATHO IIOBTOPA-
eTCs BBIIIOJIHEHMe KoMaHJ ¢ HomepaMu 2 u 3. Takas cuTyaiusi Ha3blBaeTCs
yurxaom. HamoMHHUM, YTO UKJI OTHOCHUTCS K YUCJIy OCHOBHBIX aJITOPUTMHUYEC-
KHX CTPYKTYD BMECTE CO Cc1edo8anuem U gemaaeHueM.

A Tenepb HayuuM MaInuHy IlocTa UTpaTh B UHTEJJIEKTYAJIBLHYIO HTI'DY, KOTO-
pas HaswsIiBaeTcsa «Mrpa Bame». OnuiiieM npaBuia Urpsl.

Hrparor aBoe. Ilepea xumu 21 (uau 16, unu 11 u . a.) pumka. Arpoku Ge-
PyT hUIIKK 110 ouepeAH. 3a OAHUH XOJ MOYKHO B3ATL OT 1 10 4 dumex. ITpour-
PBIBaeT TOT, KTO 3a6MpaeT MOoCJIeAHIONn QUIIIKY.

HmeeTcsa BRIMTPHINIHAA TAKTHKA AJIS UTPOKAa, OepyIiero (pHUIIKH BTODPBIM.
OHa 3aKJII04YaeTcA B TOM, YTOOBI OpaTh TaKOe KOJUYECTBO DHUIlleK, KOTOpoe JN0-
TIOJIHAET YHUCJIO QUIIIEK, B3ATHIX COMIePHUKOM Ha IPeAbIAYIIIEM X0/e, A0 IIATH.

Pouns huniex Ha nHGOPMaITHOHHOM JieHTe MatnuHbI ITocTta 6yayT BHIIOJIHATH
MeTKH (3HaKu). MaliuHa urpaet ¢ 4eJIoBeKOM. HetoBeKy IIpeOCTaBJIAETCS BO3-
MOYKHOCTBb CTUPaTh MeTKH (OpaTh GHUINKM) mepBeIM. MamuHa 6yaeT BCTynaTh B
Urpy Bropoii. UcxonHasa o6CcTaHOBKA: Ha JIGHTe MAacCUB U3 21 KJIeTKH COAEPIKUT
MeTKH. KapeTKa ycTaHOBJIeHa Ha KpailHel cjeBa KJjeTKe aToro maccuBa. Ctu-
paTh METKHU MOXKHO TOJILKO IIOAPAA. BEIUIPLIIIIHBEIM Pe3yILTATOM JOJKHA ObITH
O/lHA OCTaBILIAsICSA METKA II€Pe]l OUePeJHBIM XOJA0M UeJIOBeKa.

Eme pas HamOMHHMM OPHHIMII BRIMTPBIIITHOM TAKTHKH: CTHPATh CTOJIBKO
METOK, UTOOBI B CYMMe C MeTKaMH, CTEPTHIMH IIDOTUBHUKOM 32 IIPEeAbIAYIITHNA
XO0M, UX OBLTIO IATH.

ITporpamma ympaBiieHus MauinHoi Ilocta B urpe Bamre mpoTuB uesioBeka
npuseneHa B Tabu. 2.3.

Jle#icTBY IO JaHHOM IIporpaMMe XM Ha4YMHAas CTHPATh METKH BTOPOM IIOCJje
YyeJIOBeKa, MalllnHa Bcerja 6yaeT BLIMTI'DBIBATh, €CJIM IIPABHJILHO 3aflaHO Ha-
YaJIbHOE YUCJIO METOK, KOTOpOe A0JKHO GBITh paBHO 51 + 1, rae n — aob6oe Ha-
TypaJIbHOE YMCJIO. B IPpOTUBHOM ciIyyae MalllMHA MOYKET IIPOUTPATh.
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Ta6bauya 2.3. IIporpamma urps1 Baie

Komanmpma HeiticTBHE

122,1 MamuHa XKAeT IoABIeHUs IYCTOM KJIeTKH HaJ KapeTKoit. ITocie ouepen-
HOT'O X044 YeJIOBeKa MalllMHa JejiaeT cBoil XoA. Eciin uesi0BeK BUAUT BCETO
OAHY METKY Ha JIEHTe, OH IIPEK PalliaeT HIPy, IPH3HAB CBOE IIOPaXeHHe

2 5 3

3 4 JTa cepHs KOMaH/[ BeIBeAEeT KapeTKY Ha NATYIO (1eCcATYI0, NATHAALATYIO H
T. a.) no3unupo. Kakoit 661 X0a HH CAeJIal COIEePHHUK, B Hel 06A3aTeIbHO
4 -5 5 OyaeT CTOATH METKa

5 > 6

617 CrupaeTcsa MeTKa B TEKYIIEH KIeTKe

7 « 8 IIlar BeBO

8 29,6 Ecau kieTka He mycras, TO BO3BpaT K KomaHzae 6

9 5 10 KapeTka mepemelaeTcs K nepsoil noMmedeHHoi KiaeTke. [Tocse aToro ma-
10 2 9.1 INMHA BO3BpalllaeTcsd K KoMaHAe 1 B KeT Xo/a yesioBeKa (MU IPU3HAHUA

HM CBOe€ero r:opame}ma)

IToaBegem urtor. ABTomaTuuecKas ob6paboTka mMHpOpPMAaIUM BO3MOXKHA,

ecyu:

1) nuadopmanusa npeacTaBiaeHa B GOPMaIM30BAHHOM BHAEe — B KOHEYHOM
andaBHUTe HEKOTOPOU 3HAKOBOII CHCTEMBI;

2) peasIM30BaH UCIOJHUTEIb, 06JaMa0IIUI KOHEUYHON cucTeMOii KOMaHT,
JAOCTATOYHOM JJIAi NIOCTPOEHHA AJTOPUTMOB PeEIIEeHUS OIpeAeeHHOTO
KJacca 3aga4d o6paboTku uHGOpPMAITHH;

3) peaju30BaHO IPOTPaMMHOE yIIpaBJieHHe PaG0TON MCIIOJHUTEA.

Mainnsa ITocTa — npumep aBTOMaTHYECKOT'O UCIIOJHUTE s 06paboOTKY UH-
dopmanuu c orpaHUYEeHHBIMU BO3MOKHOCTAMU. KoMIIBIOTED yAOBJIETBOPAET
BCEM BBIIIIEIIEPEYUCIEHHLIM cBolicTBaM. OH sBJIAeTCA YHUBEDPCAJIBLHBIM aBTO-
MaTU4YECKUM UCIIOJHUTeIeM 06paboTku uHdpopMalum.

3apaHus

1. Ha uadopmanmonHoii 1ente Mamuusl IlocTa pacnosoxer maccus u3 N meTok. Ka-
PeTKa HaXOAUTCHA IOA KpaiHeil JeBoit MeTKoH. Kakoe cocTossiHIe yCTaHOBHUTCA Ha
JIeHTe I0CJie BBINIOJIHEHU A CHEAYIONIel IPOrpaMMBI ?

152
213
3> 4
475,2
56
6vT
71!
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2. Ha nadopManmoOHHOM JIeHTe Ha HEKOTOPOM PAacCTOSHHUH CIIpaBa OT KapeTKHu, CTOA-
ei moj mycToi KJETKOI, HaXOAUTCA HeImpephIBHBII MacCUB MeTOK. TpebyeTcs
MPUCOeAUHUTH K IPABOMY KOHIIY MacCHBa OLHY METKY.

3. Ha senTe pacnosoxeHn MaccuB us 2n — 1 metok. CocTaBUTh IPOrpaMMy OTHICKAa-
HHUA CpeAHeil MeTKM U CTUPAHHUS ee.

4. Ha jeHTe pacHoJioyeH MaccHuB U3 2n MeTox. CoOCTaBUTH MPOrpaMMy, 110 KOTOPOHi Ma-
IMHA pa3ABHUHET Ha PACCTOSHUE B OAHY KJIETKY AB€ [I0JIOBUHBI JAHHOT'O MaCCHUBa.

Mouck
AaHHbIX

BcrmoMHUTE, KaK 4aCTO HPHUXOAUTCS BaM UCKATh KaKue-uHubyab faHHbIe. Ta-
KUX IIPUMEPOB MHOT'O U B OBITOBBIX CUTYaIlusX, H B yueOHOM nponecce. Hanpu-
Mep, B IIporpaMMe TeJjienepefad BEI UIeTe BpeMsA Havyaja TPaHCHAAIUU PyT-
60JILHOTO MaT4a; B PACIIMCAHHH II0€3[0B — CBEJEHUA O Ioe3fe, UAYINeM A0
HYXXHOI BaM craHunu. Ha ypoke ¢pusuku, perras 3agauy, uiere B Tabauie
yaeabHBIA Bec Menu. Ha ypoke aHTIHMHCKOro A3BIKA, YUTAA WHOCTPAHHBIHN
TEKCT, UILETE B CJIOBape IIepeBOJ CJIOBa HA PYCCKUi A3bIK. PaboTas 3a KOMIbIO-
TEPOM, BaM HepeJKO IPUXOAUTCA UCKATh Ha ero JUCKaXx Gaiibl ¢ HY>KHBIMHU
JaHHBIMHU MJIHA OPOTPAMMAaMH.

MocTaHOBKa 3ag4a4yn NOUCKa AaHHbIX

Bo Bcex KOMITBIOTEPHBIX UHGOPMAIIMOHHLIX CUCTEMAaX MMOUCK JAHHBIX SIBJISA-
eTcs OCHOBHBIM BHAOM o6paGoTku mHbopmanuu. [Ipu BBIMONIHEHUH JHOGOTO
IIOMCKA JAHHBIX UMEIOTCA TPH COCTABJAIOINHE, KOTOPLIe MLl HA30BEM aTpUGYy-
TaMH IIOMCKA:

IlepBsrit aTpubyT: Ha60p aHHbLLX. ITO BCS COBOKYIIHOCTL JAaHHBIX, CPEAH
KOTOPBIX OCYILIECTBJISIETCS IIONCK., DJIeMeHThI Habopa JaHHBIX OyAeM Ha3LIBaTh
3aMMHUCAMU. 3aANUCL MOXKET COCTOATh U3 OSHOTO MJIM HECKOJBKUX moieii. Ha-
IIpuMep, 3alUCh B 3aIIMCHONH KHUXKKe COCTOUT U3 1oJjeli: damMuiand, aapec, Te-
JedoH.

Bropoii aTpubyT: K104 noucka. ITO TO MOJIE IAIIUCH, [0 3HAYEeHUIO KOTOPO-
ro npoucxoauT rnouck. Hampumep, nore ®PAMUIINSA, eciu MBI UIIeM HOMED
TesiedpoHA OIIpeeIEHHOTO YeJIOBEKA.

TpeTtuii aTrpubyT: Kpumepuii noucKka, NN yCJIOBUE IOUCKA. ITO TO YCIOBUE,
KOTOPOMY HOJIKHO YAOBJETBOPATH 3HAYEHHE KJII0Ua IIOUCKA B UCKOMOI 3aIu-
cu. Hampumep, ecam Bol uigere tenedon CuaopoBa, TO KpUTEPHUil ITOMCKa 3a-
KJIIo4yaeTcAa B coBrnageHnu ¢pamunuu Cunopos ¢ pamMmunmeii, ykasaHHOUA B o4de-
PenHOH 3aImuCH B KHHYKKe.

3amMeTUM, UTO KJIIOYEei MOMCKa MOXKeT OBITh HECKONBKO, TOTAa U KPUTEPUA
noucka OyZieT CJI0’KHBIM, YYHUTHIBAIOIIUM 3HAUYEHUSA CPa3y HECKOJbKUX KJIO-
yeit. Harmpumep, ecyiu B cripaBOYHHKe UMeEEeTCA HeCKOJNIbKO 3amnuceii ¢ hbamMuam-
et CuzopoB, HO Y HUX pasHble UMeHa, TO COCTABHOM KDHUTEpUil IIoucKa OyzeT
BKJIIOUYATH ABa ycaoBua: PAMUNIINA — Cunopos, UM — Bragumup.
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Kaxk opu «pyyHOM» MOUCKE, TaK U IPHU aBTOMATH3UPOBAHHOM BasKHeImei
3aadyell ABJISETCA COKpallleHne BpeMeHu rmoruckKka. OHO 3aBUCUT OT ABYX 00CTO-
ATEJBCTB:

1) kak opraHu3oBaH HAOOpP JAHHLIX B WH(POPMAIMOHHOM XpaHUJIHIe (B

cJIOBape, B CIIPABOYHUKE, HA AUCKaX KOMIIBIOTEPA U IIP.);

2) KaK¥UM aJTOPUTMOM IIOMCKA HOJb3yeTCs YeJIOBEK MJIA KOMIIBIOTEP.

OpraHusauus Habopa AaHHbIX

OTHOCHUTEJILHO IIePBOro MyHKTA MOTYT OBITH ABe
curyanuu: gubo ZaHHble HUKAK He OPraHM30BaHBI
(TaKyl0 CHTyanuio HWHOrJa HAa3BIBAIOT «Kyuei»),
anb0 JaHHEIE CTPYKTYPUPOBAHEI.

Ilox cioBaMM «JaHHBIE CTPYKTYPUPOBAHBI» IIO-
HUMaeTCs HaJIMyHe KaKOH-TO YIIOPAJOYEeHHOCTH
AaHHBIX B UX XPaHUJIUIIE: B CJIOBape, B pacCIIUCaAHUH,
B KOMIIBIOTePHOH 6a3e JaHHBIX.

I'oBopst 0 cucremax B § 5, MBI BEIIENs/IN BasKHellIIee CBOMCTBO BCAKOM CUCTe-
MbI — HaJIMYHe CTPYKTYPhl. 9TO CBOMCTBO IIPUCYILE KaK MaTepUaJIbLHBIM CHUCTe-
MaM, TaK 1 HHPOPMAIIMOHHLIM cucTeMaM. HasBaHHEIe BhIIIe IPUMeEDHI XpaHHU-
JauL nHpopMaIi, a TaKKe apXUuBbl, OUOJIMOTEKH, KaTaJIOTH, XKyPHAaJILI yCIle-
BaeMOCTH yd4YalluxXcsd M MHOTHE Apyrue SABJISAIOTCA CUCTEMaMH JAaHHBIX C
onpeneaeHHON CTPYKTYPOH.

CTpykTypa
IaHHBIX

CTpyKTypUpOBaHHEIE CUCTEMBI JAHHBLIX, XpaHsAIIWecsd Ha KaKUX-JIHOO

HOCHUTEJAX, OyZeM Ha3hIBaTh CTPYKTYPaMH JaHHBIX.

OpgHako ObIBaeT U TaK, YTO XpaHUMAasd HHPOPMAIIUs He CHCTEMAaTH3UPOBaHa.
IIpencraBbTe cebe, YTO BbI 3AIIUCHLIBAJIM aipeca U TeJie)OHbI CBOUX 3HAKOMBIX B
3aIIUCHY IO KHUIKKY 0e3 anghasummnozo underxca («J1eCeHKU» N3 6YKB 110 KpasaM
JIMCTOB). 3alIMCH BEJH B IMOPSAAKe IOCTYIIJIEHU, a He B ai(paBUTHOM IOPAJKeE.
A Temeps BaM HYKHO HAHTH TeJedOH OIpeaeIeHHOro YeJoBeKa. dTo ocTaercsa
meaatrs? IIpocMaTpUBaTh BCIO KHUXKKY IOAPSAX, MOKA He MONAJeTCs HYy)KHasd
3anucs! Xopoiro, eciiy oBe3eT U 3allMCh OKa»KeTCs B HauaJe KHMYKKH. A ecsiH
B KoHIe? U TyT BBl mOMiMeTe, UTO KHHYKKA C aJlaBUTOM ropaszno yaobHee.

MocnenoBaTenbHbIN MNOUCK

CuTryanuio, ONUCaHHYIO BHIIIE, HA30BEM IIOMCKOM B HECTPYKTYPHPOBAHHOM
Habope. PasyMHEIH aJITOPUTM AJIA TAKOTO IOUCKA OCTaeTCsA OLVH: MOCJie0Ba-
TeJIbHBIN Iepefop BceX 3JIeMeHTOB MHOXKeCTBA [0 HaX0XKAeHusd HyKHoro. Ko-
HEYHO, MOYKHO IIPOCMATPHUBATh MHOKECTBO B CJIy4YailHOM MOpAAKe (METOHOM
ciiydaifHOrOo nepeféopa), Ho 9TO MOKeT 0Ka3aThCs ellle Xy»Ke, MOCKOJIBKY Heru3-
6eKHBI IOBTOPHBIE IIPOCMOTPHI OAHUX U TEX K€ BJIEMEHTOB, YTO TOJbKO YBEJIH-
YUT BpeMs IOUCKA.

OnuilleM aJITOPUTM IIOMCKA METOAOM MHOCJIeIoBaTeJbHOro mepebopa. s
OIMCaHUA aJI'OPUTMa BOCHOJL3YEeMCS H3BECTHBIM BaM CIIOCOO0M GJIOK-CXeM
(puc. 2.7). B anropurMe yuTeM ABa BO3MOKHbBIX BapHaHTa pedyJjbTaTa: 1) HCKO-
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Hauano noucka

ey
’ o

HmeroTea
HeIpOBEePeHHLIe
3J1IeMeHTbI?

HeT

Br6paTs ouepesHOH 371€MeHT

Brinmonusieres
KpHUTepHi
noucka?

Y

HckoMble JaHHEIE IIOJYYEHB HckoMBle faHHEIE He OOHAPYIKEeHR!

i |

Konen nmomcka

Puc. 2.7. AIropuT™ IoUCKa Iocjaef0BaTeJIbHEIM TepeGopoM

Mble JaHHBIE HAlAeHbI; U 2) MICKOMBbIe JaHHBIe He HaliZleHbl. Pe3yIbTaThl IOUCKA
HepeJKO OKa3bIBAIOTCA OTPHUIIATEILHBIMH, €CJIH B Ha6ope HeT UCKOMBIX JaHHBIX.
CuMBoOIHKa GJOK-CXeM AOJI’KHA OBITh BaM IMOHATHA. 3 cxeMbl BUAHO, UTO
€CJIM MICKOMBIH 3JIEMEHT HaMieH, TO IOMCK MOYKeT 3aKOHYHUTHCH 10 OKOHUaHU A
IpocMoTpa Bcero Habopa naHHbBIX. Ecau jke ajieMeHT He 0OOHApyXKeH, TO IIOUCK
3aKOHUYHUTCS TOJBKO II0CJIe IIPOCMOTPA Beero Habopa JaHHBIX.
3agaguMcs BOIIPOCOM: KaKoe CpeaHee YHCJIO IIPOCMOTPOB IPUXOAUTCS BhI-
IIOJIHATH IIPY UCIIOJIL30BAHUU METOoa IIocJiefoBaTeIbHOro nnepebopa? Ects aBa
KpallHMX YaCTHBIX CJOy4Yas:
e HckoMbIii 3JIeMeHT 0KasaJics MepBBIM CpeJiu MpocMaTpuBaeMbIx. Torga
MIPOCMOTP BCEr'o OAHH.
e HMcKOMBEIl 3/IEMEHT OKasaJics MOCJHeJHUM B nopsaaxe mepedopa. Torga
YHCJIO IPOCMOTPOB paBHO N, rae N — pasmep Habopa gaHHBIX. To ke
6ynet, ecau aJleMeHT BOOOIIIe He HalijeH.

Bcesakue cpegHMe BeIMYUHBI IPUHATO OMIPEAENATDH IO OOJIBIIOMY YHUCJIY IIPO-
BeJleHHBIX onbITOB. Ha 3TOM IpuHITNIIEe OCHOBaHa Ileslasd HayKa 104 Ha3BaHUEM
mamemamuieckascmamucmuka. HeTpyAiHO MOHATD, YTO €CJIU YUCJIO OIIBITOB
(mouckoB) 6yaeT oueHb GOJBIITNM, TO Cpe/{Hee YHUCJIO IPOCMOTPOB BO BCEX 3TUX
OIBITAX OKAYXeTCHA MIPUOIHU3UTEBHO PaBHBIM N /2. 3Ta BeJIMYUHA OIpeJiesigeT
IJIUTEeJBbHOCTh IOMCKA — IVIABHYIO XapaKTEePHCTHKY ITPOIlecca IIOUCKA.
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Mouck NoONOBUHHBLIM AieNeHnemM

BosbmeMm Jy1s npuMepa Urpy B yraAblBaHUE IEJIOTO YHCJIa B ONPeAeJIeHHOM
anamnasoHe. Hampumep, ot 1 g0 128. OaquH urparoiuii 3aragbiBaeT YUCJIO, BTO-
poii mBITaeTcA ero yrajaTh, 3aJaBad BOIPOCHI, HA KOTOPbI€ OTBETOM MOJXKET
OBITE «Ja» HIHU «HeT» . KJII0UOM MOMCKA B 3TOM CJAydae ABJISAETCA YUCIIO0, a KPU-
TepHEeM NIONCKa — COBIAJAeHHUE YUCJIA, 3afyMaHHOro IePBbIM UI'DOKOM, C UHC-
JIOM, Ha3bIBa€MBIM BTODPBIM UTPOKOM.

Ecau Bompocs! 3agaBaThk Takue: « Hucuao pasHo eguHune?». Oreet: «Her».
Bompoc: «Huco paBHO ABYM? » U T. I., TO 3TO OYAET IIOCJIeJOBATEJIbHBIN IIepe-
60p. CpegHee 4YMCJI0 BOIIPOCOB IIPU MHOTOKPATHOM IIOBTOPEHHH UTPHI C 3arajbl-
BaHUEM PasHbIX YHCeJ U3 AAHHOrO JUalasoHa 6yaet pasHo 128/2 = 64.

OnHaKO IIOMCK MOYKHO OCYILIECTBUTE ropasfo ObICTpee, €CJIU YUeCTh YIIOpH-
JOYEHHOCTH HATYPaJBLHOrO pALa Uuces, 6aarogapa yeMy MexKay YucjiIaMu Jel-
CTBYIOT OTHOLIIeHUA Gosbilie/MeHblIe. C mogo6HoM cuTyaliueil MbI C BAMH yiKe
BCTpevaysuch B § 4, roBopsi 06 namepennu uHpopmanuu. Tam obcyxgancs crno-
cob yraasIBaHUs OAHOT0 3HAUEHUSA U3 YeThIpeX (IIpuMep C OIleHKaMH 3a 3K3a-
M€H) ¥ OJHOTO M3 BOCHMH (IIPUMeEP C KHUIKHBIMHU IIOJKaMu). [l puMenaBInica
MeTOJ, MONCKa Ha3bIBAE€TCA METOAOM IMOJOBHHHOTIO Aejenusa. CorjiacHO 5TOMY
METOAY, BOIIPOCHI HAAO 3aaBaTh TAK, YTOOBI KAXKABII OTBET YMEHBIIIAJ YHCJIO
HeH3BeCTHHIX B [IBa pasa.

Taxk »xe Hago ucKaTh U oAHO uKcao u3 128. Ilepsrlii Bonpoc: « Hucjio MeHb-
nre 65?» — «Mal» — «Yucao 6onpine 32?» — «Het!» uT. 4. JIro6oe MHCJIO yra-
JBbIBaeTCA MAaKCHUMYM 3a 7 BOIIPOCOB. ITO CBA3AHO C TEM, uTO 128 = 27. CroBa
paboTaeT riaaBHas dopMysa HHGOPMATHKH.

Memod nonosurnnozo denenus Oaa ynopadoweHH0z0 Habopa daHHbLx paboma-
em 20pa30o 6bicmpee (8 cpedrem), uem memod nocredosamerbHoz0 nepebopa.

Ha puc. 2.8 HariasAHO MOKa3aH IpOoLecC MONCKa (YyragblBaHUA) YUCIA «3»
U3 INanas3oHa IeJbIX yHuceJ oT 1 go 8.

@@%5%8

2-% BOmpOC

3-i1 Bonpoc

Puc. 2.8. BoinosiHeHNe IOUCKA IIOJIOBHHHBIM JeJIEHUEeM

Ecau MaxcuMaJIbHOE UHCJIO fHuana3oHa N He paBHO I1eJIOH CTeeH! JBOHNKH,
TO OUTUMAJBLHOE KOJIMYECTBO BOIIPOCOB He 6y AeT IIOCTOAHHOMH BeJIMYNHOI, a 6y-
JeT paBHO OJHOMY M3 ABYX 3HaueHMil: X uau X+1, rge

2X < N < 2X+1-
Hanpumep, ecsiu 4HCJIO HILETCA B Auana3oHe oT 1 Ao 7, To ero MOXKHO yra-
AAaTh 3a 2 HJIH 3 BOIIPOCAa, IIOCKOJIBKY
22 <7 < 28,
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Yucao us auamnasoua ot 1 1o 200 MmoxxkHO yragaTs 3a 7 Hau 8 BOIIPOCOB, I10-
CKOJILKY
2" < 200 < 28,

ITpoBepbTe 3TH YyTBEPIKACHUSA 9KCIIEPHUMEHTAIBHO.

IlooBUHHBIM AeIeHNEM MOYKHO HCKAaTh, HAIIDUMED, HYXKHYIO CTPAHUILY B
TOJICTOM KHHUTe: OTKPHITh KHUTY ITOCePeaHE, IOHATH, B KAKOH U3 IIOJOBUH Ha-
XOAHUTCA HCKOMAasA CTPAHUIa. 3aTeM OTKPBITh CEPEAUHY STOM IIOJOBUHLI M T. X.

Ha6op naHHBIX MOMKET GBITH YIIOPALOUYEH HE TOJBKO I10 YHCJIOBOMY KJIIOUY.
Ipyroii BapuaHT ynopsagouyeHAs — [0 aidaBUTy. IIOJIOBHHHBIM JeJIeHUEM
MOXKHO OCYIIIECTBJIATbL MOUCK B opdorpaduuyecKoM cJI0Bape UJIH B CJ0OBape Ie-
PEBOJOB CJIOB C MHOCTPAHHOT'O A3bIKA.

BnoyHbI nouck

CHOBa BCIIOMHHM IIPHMEp C 3allMCHOM KHHMK-
Koit. IlycTe B Ballleil 3alIMCHOM KHUXKKe MMeeTCs
aJdaBUTHLIN WHIEKC B BUJE BbIPE3aHHOM «JIeCeH-
KH» WU B Buae OYKB BBepXy cTpauusl. Heckoib-
KO CTPaHUILl, IOMEUYEHHBIX OAHOM 6YKBOI, HA30BEM
6aoxkoM. Umeercs 610K «A», 6J0K «B» u T. 1. 1o
6soKa «f».

Huoderxc — amo wacmo kaowa noucka (Hanpumep, nepeas 6yxaea).

3anucu TeaedOHOB U aAPECOB PACCTABJAJINCH B 3AIMCHON KHUMKKe 110 6J10-
KaM B COOTBETCTBHUH C IIepBoii OykBoi. OfHaKO BHYTPH 0JI0KA 3aIllUCH He yIIO-
pALOYEeHE! B ahaBUTHOM NOPALKE CIAeAYIONNX OYKB, KaK 9TO JeJIaeTCs B CJIO-
BapAX KM SHIUKJIONIEAUAX. 3allMCH B KHUKKE MBI BeJleM B IOPAAKeE IIOCTYILIe-
Husa. IIpu Taxkoil opraHuM3anuu JaHHBIX NOHMCK HYXKHOro TesedoHa Oyner
IPOUCXOAUTH O0JIOYHO-IIOCIEAOBATEIBHBIM METOJOM

1) c momomibio ajihaBUTHOrO HMHAEKCA BhIOUpaeTcs 6JI0K ¢ Hy»KHOM OyKBOH;

2) BHyTpH 6JI0KAa TIONCK TPOU3BOAUTCSA IIYTEM IIOCJIE0BATEIHLHOTO iepedopa.

BoJBIMIMHCTBO KHUT B HaYaJle MJIH B KOHIE TEKCTa COAEPIKAT OrJIaBJIEHUA:
CIIMCOK Ha3BaHUH pa3zeJioB ¢ yKa3aHUeM CTPAaHUIL, C KOTOPBIX OHU HAYMHAIOT-
cda. Pazgesnsr — aTo Te ke 6oku. ITouck Hy»KHOM nHDOpPMANuy B KHUTe HAUM-
HaeTCs C IPOCMOTPA OTJIaBJIEeHUS, ¢ JaJbHEHINNM IIEPEXO0M K HY»KHOMY pas-
Jle1y, KOTOPBIH 3aT€M IPOCMAaTPHUBAETCS IOcaeg0BaTeabHo. O4eBUIHO, 3TO TOT
ske OJI0YHO-TI0C/IeJOBATEILHBIH METO IMOUCKA.

Cnucku c ykas3anuem Ha O10KU OQHHBLX HA3bIBAIOMCA CNUCKAMU YyKa3ameaell.

Pasbuenune ganubsIX HA OJIOKM MOKeT OLITHL MHOI'OYPOBHEBBIM. B TOJICTHIX
caoBapax 60K Ha 6YKBY «A» pasbuBaeTcsi, HaIpuMep, Ha 6J0KHM IO BTOPOH
6ykBe: 650K oT «AB» 10 «AM», caeayromuii or «A3» 10 «AH» uT. n. Takoi
IIOPAJOK HA3bIBAETCH JEKCHKOrpa(uYecKuM.

B nmonckoBoM MHOKeCTBE C MHOT'OYPOBHEBOI GJIOYHOM CTPYKTYPOM IIpouc-
XOOUT MOMCK METOAOM CILYCKa: CHAYaJa OTHICKHBAETCHA HY KHbIH 6JI0K IIePBOT0
YPOBHSA, 3aT€M BTOPOTO U T. 1. BHyTpH 6J10Ka MIOCJEIHErO YPOBHA MOYKET IIPO-
HCXOJUTE JU60 II0CJIe0BATEILHEIN TOMCK (eCJaH JAHHBIX B HEM OTHOCHUTEJIBHO
HEMHOTI0), 1160 OITUMHU3UPOBAHHBIN IIOMCK THUIIA IOJOBHHHOTO AeneHus. Ilo-
HUCKY METOJIOM CIIYCKAa YaCTO [IOMOTAIOT MHOZ0YPOBHEBble CNUCKU YKa3amedaell.
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Mouck B uepapxm4eckom CTpyKType OaHHbIX

:Q Patouhi cTan
i ﬂ [0H AOKYMEHTE
=i {52 Mo romneroTep

MHoroypoBHeBEIe OJIOUHbIE CTPYKTYPhI XpPaHEHUS JaH-
HBIX Ha3bIBAIOTCA HEPAPXHIECKMMH cTpyKTypamu. 1o Ta-

KOMY HPMHIOUNY OPraHU30BaHO XpaHeHHe (aiijioB B ¢aii- & 3y Ao 35 (A0
NIOBO# cucTeMe KoMIbioTepa. To, YTO MBI HA3BIBAJIM BBIIIE  ~ =700
6ioxamu, B (aiiyIoBOH cucTeMe Has3bIBaeTCA KaTaJIoTaMU @ ] corel
WIN IankKaM¥, a rpadudyeckoe m3obparkeHHe CTPYKTYPhI N j 'r"*;’fg?ape
GJIOKOB-TIATIOK Ha3bIBaeTcsl depesom KaTajioroB. IIpumep + ) rogram Files
oToOpa'keHUA Ha SKpaHe KOMIIBIOTEpa AepeBa KaTAJIOTOB & ] psfonts
mokasaH Ha puc. 2.9. s 3 o

YTo06k1 HaliTH daiin, HYKHO 3HATH OYTH K daiiay mo ge- 3 (] WINDOWS
PeBy karajoros. OnepanuonHas cHCTeMa IOMOXeT HaiTn = |0+ ™
sanpamnBaeMblii BaMu daita no xkomauge ITouck. Peaynn- [ 8 KomnarT-aner (1)
TaT HOKMCKA [IPE/ICTABJIAETCS B BUAE MYTH K dainy, Ha4M- ﬂe‘lﬁi';:?rf::;‘e
Has OT KOPHEBOT'0 KAaTaJora IocJef0BaTeJIbHO 110 YPOBHAM Kopshua '
AepeBa 10 KaTayora (IIaIlKM), HETIOCPEJCTBEHHO cojlepika- & Intemet Explorer
miero Baw daisi. Hanpumep, npu noucke daiija ¢ UMeHeM
ke.exe OyAeT BuIIAH CJIEAYIONIHI OTBET:

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

3zech yKasaH DOJHBIA OYTH K (aitny Ha Jorudeckom aucke E: oT kopHeBOro
KaTaJora xo camoro daitna. UMesa TaKkyio NOACKa3Ky, BhI JIETKO OTHIIIIETe HY K-
HBIH (haiiy Ha JUCKe MEeTOAOM CIIyCKa IIo IepeBy KaTayoros. Karasor nepapxu-
YeCKOH CTPYKTYPHI GaiiioBOHA CHUCTEMEI KOMIBIOTEPA ABJIAETCHA MHOZ0YPOBHe-
8blM CNUCKOM YKa3amedaeil.

Puc. 2.9. IlepeBo
KaTaJIoroB

CucrtemMma oCHOBHbIX NOHATUMA

IToMcK JaHHBIX
ATpu6yTHI MIOMCKA
Kooy moncka —

noJe 3anucu, no 3Haye-
HUIO KOMOPO2o NPouc-
xo0um nouck

Opragusanusa HaGopa JaHHBIX

Kpurepuii noucka —
ycaosue, Komopomy GONHHO
ydosaemeopame 3HAUEHUE KO-
Ya nOUCKa 8 UCKOMOU 3anucu

Ha6op ZJaHHBIX —
8¢ C080KYNnHOCMb OAHHbLX,
cpedu Komopbix ocywe-
CMBARAEMCA NOUCK

HecTpyxTypnpo- CTpykTypa JaHHBIX
BaHHBIH HAGOP JIuneitnas Biounasa BiouHas MHOTOypOBHe-
YIOPAXOYEH- OJHOYPOBHEBAas Bas (uepapxuueckKas)
HOCTBL CTPYKTypa CTPYKTypa
IO KJIIOUY
AJropuTMBI MOMCKA
CryyaifHbIi ITouck Baouno-nocsegoBa- ITonck MeTOZOM CIIyCKa IO
nepebop. IIOJIOBUHHBIM TeJIbHBIN IMOUCK . nepeBy. Acnons3oBaHue
ITocnenoBaTenbHEIN | AeIeHIEM Hcnoansosanue MHOI'OYPOBHEBBLIX  CIIMC-
nepe6op MHJEKCOB 1 CIIMCKOB | KOB yKasarTeJel
yKasaTeJen




60 I'naBa 2. HEopManmoBHEIE IPOLECCH B CHCTEMAX

Bonpocbl 1 3agaHuna

1. Yro oTHOCHTCA K aTrpubyTaM nmoucka?

2. IlpuBeauTe NpUMephl HEOPTaHU30BAHHBIX M CTPYKTYPHPOBAaHHBIX MHOKECTB IO-
HMCKa, IOMHUMO TeX, YTO JaHbl B TeKCTe maparpada.

3. B xypHaJie ycrieBaeMOCTH YYAIIIUXCH CO CBEACHHUAMH O F'OA0OBLIX OIIeHKaX TpebyeTcs
OCYIIIECTBUTh IIOMCK BCEX OTJIMYHUKOB MO0 HHPopMaTHKe. YTO B 3TOM CHUTyaI [N SB-
JsieTcsa HaGOpOM JaHHBIX, UTO — KJIIOYOM IMOMCKA, YTO — KPHUTEepHeM IIoucKa?

4. Ilonpo6yiiTe BHeCTH H3MeHeHHe B O6JI0K-cxeMy Ha puc. 2.7 Tak, 4TOORI aJIrTOPUTM
YVYUTHIBAJ BO3MOYKHOCTH BLIGOpa HECKOJBKHX 3JIeMeHTOB HabGopa JaHHEIX,
VIOBJIETBOPSAIOIINX OAHOMY M TOMY K€ 3HAaYEeHHIO KpUTepuda nmoucka. Hampumep,
TI03BOJIAJ PEIIUThL 3aa4y MONCKA U3 3aJaHuA 3.

5. YTo Takoe cTUCOK yKa3aTeneii? IlocMoTpuTe cCBOM YUeOHHKH IO Pa3HBIM IIpeaMe-
TaMm. OnpeeanTe, KAKHe CIMCKH YKasaTejeil TaM MCIOJb30BAHEI: [IPOCTHIE MJIH
MHOT'OypOBHEeBbIe?

6. Eciin y Bac eCTh MHOTOTOMHAS SHITUKJIONEANUSA, IOCMOTPUTE, KAK CTPYKTYPHpPOBa-
Ha B Het MHpopManua. Yro 3aecs ABIseTcA 6JI0OKOM IIepPBOTO YPOBHA?

7. Mo2kHo ¥ KaTaJjor 6M6,IHOTEeKH Ha3BaTh CIUCKOM yKasaTteaeit? [louemy? Eciou aa,
TO KaKO¥ OH: MPOCTOM MJIX MHOTOYPOBHEBBIH?

3awmTra
nHdopmMmaLmm

Bosnrimioe oropuenne Ja1000My YeI0BeKY JOCTABIAET IOTEPA KAKOH-TO IeH-
HOM nyis Hero Berid. I[IpeacraBbTe cebe, YTO BBl MOTEPATH CBOH HOBLIE II€pUaT-
KH, UM MOOUJIBbHBIH TeseOH, UJIH NeHbI'H, JaHHLIE BAM POAUTEISAMU AJISA 110~
KYNKH IIoJapKa ApYry KO JHIO DOXKAECHUA. OTH IIOTEDH JOCTABUJIHA BaM Ooropue-
HUEe, HaHECJIU MaTepHaJbHBIH yIiep6, HO ero MOXXHO CPABHUTEJbHO OBLICTDO
KOMIIEHCHUPOBATH.

A Tenepb npencraBbTe cebe, YTO BBl IOTEPAIN 3AMIOJHABIIYVIOCSA rogaMHy 3a-
NUCHYIO KHHXKKY C afipecaMu, TejedOHaAMH, JaTaMU POXKAECHUSA U IIpodyel UH-
dopManueil 0 MHOTMX BallUX POJAHBIX, APY3bsX, 3HAKOMBIX. BbIBaeT, 4TO y
B3POCJIOTO YeJIOBEKAa TaKHe KHMIKKH COZlepaKaT COTHU 3anuceii. Ilorepas uadop-
MaIuio, 4eJIOBEK ITOTePsiJI CBA3K C STUMH JIIOAbMU, 1 BOCCTAHOBJIHUBAThL UX OyAeT
Yype3BbIYaiiHO TPYAHO. I aTOoro morpebyercs Macca BpEMEHH M YCHUJIUIA.

A pyroi# npuMep nmorepu nHGOPMAIHH: IIOTEPA JOKYMEHTOB, HalIlpUMep Iiac-
OpTa, MATHUTHOM KPEAUTHON KAPTOYKH, CIY>KeOHOro yAO0CTOBEPEHUA, JUII-
JIoMa O BhICIIIEM 00pa30BaHUH H IIP. JII000# TaKOHi JOKYMEHT COAEPIKUT KOHD M-
JeHIUaNbpHYI0 HHPOpMAanuio, T. €. ABJIAIOINYIOCA COOCTBEHHOCTHIO TOJIBKO €e
BJIaJieJIbIla, YaCTO CEKPETHYIO AJIA APYyrux Jwoaei. Iloreps uau Kpaxa JOKYy-
MEHTOB MOJKeT IIPUBECTH K HEBOCIIOJHHUMBIM IIOTEPSAM, & TO U K KDUMUAHAJIb-
HBIM ITOCJIEACTBH M.
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MN3BecTHBI METObI IIPEAOCTOPOIKHOCTH IJA obecieueHnuA
COXPaHHOCTH AOKYMEHTOB M IIEHHBIX OyMar: XpaHHUTL B Ha-
AEeKHBIX MECTaX, HanmpuMep B ceiidax. Eciix BeI HOCHTE JOKY-
MEHT ¢ co00i, TO OBITh BHMMATEJbHBLIM, YKJaJAbIBas €ro B
CYMKY HWJIA B KApMaH, He OCTABJIATH CYMKY C TOKYMEHTaMU
6e3 mprcMOTpAa U Mp.

B Hante BpeMs Bce 60JIbIIasA YaCTh HHPOPMAIIUH XPAaHUTCS B U(PPOBOM BUAE,
Ha KOMIIBIOTEPHBIX HOCUTeNaAX. OKa3kIBAeTCs, 3TO 00CTOATEJIBCTBO HE YIIPOIIia-
€T, a yCJIoKHAeT npobiaeMy 3amuTel nHGopMmaiuu. Ilpuyem sTa npobsiema npu-
HHAMAaeT HACTOJIBKO IVIOOAJIBHBIA XapaKTep, YTO IrOCyAapCTBOM IIPHHUMAIOTCS
CIIeIIUAJIbHBIE 3aKOHBI O 3aIUTEe NHPOPMAIINH, CO3AI0TCA HOBLIE CIYKOBI, KO-

TOPBIX He ObLJIO paHbIIIE.
B 1997 roay I'occrangaprom Poccun paspaboran 'OCT oCHOBHEIX TepMU-

[Ty *
HOB U onipefieJIeHU B 061aCcTH 3aIUThHI HHbopManuu . B 9TOM AOKYMeHTe JaHO
claenyolee NOHATHUE 3aIIUIITaeMOl NHpOpPMAaI K.

3amumaemasn uagpopmManusa — nHbopManus, SBISIOINAACA IPeIMETOM
COOGCTBEHHOCTH U MOAJIeKalnas 3allluTe B COOTBETCTBHU C Tpe6OBaAaHUAMHA

IIPABOBHIX AOKYMEHTOB HMJH TPeOOBAHUAMM, YCTAHABJIHUBAEMBIMH CO0-
CTBEHHUKOM HHMpODpDMAITUH.

I'sraBHasi MBICJIB 9TOr0 ONPEAEIeHUA COCTOUT B TOM, UTO BCAKaA HHGOpMAaIA
ABJIAETCA Ubeil-TO COOCTBEHHOCTBIO, KAK U MaTepHajJbHasA cobcTBeHHOCTh. 1103-
TOMy 3aIuTa HHOOPMAIMH TOCYAAPCTBEHHBIMH 3aKOHAMHM DPacCMaTpPHBAETCS
Kak samuTa cobcrBeHHOoCTH. COGCTBEHHUKOM MHMOPMAIIUKM MOXKET OBITH YacT-
Hoe JIuIo (HalIpuMep, aBTOp), I'pymna Jul (aBTOPCKas Irpymnna), I0puaudecKoe
JIAIO, T. €. OpHUIIHATIBbHO 3aperucTPUPOBaKHHasI opranusanus. Haxkowner, cyiect-
BYET rocyfapCTBeHHAA COOCTBEHHOCTH HA OIIPeAe/IeHHYI0 HH(pOPMAIIUIO.

Buabl yrpos ans undposon nHdopmauymn

ITudgposasa undopmanua — uapopmanusa, XpaHeHue, nepegada u oo6padbor-
Ka KOoTopoii ocyuiecTBiasoTesd cpegcrsamu UKT.

MoxHO pas3nuYnTh fBa OCHOBHLIX BHa YyIpo3 4 nudpoBoil nHGopManuu:

1) xpaska niaH yreuka HHGOPMAILUHU;

2) paspyiieHue, YHUYTOKEHHE HHOOPMAITHH.

B tom :xe I'OCTe gaetcs caenyiolee onpeaeieHue 3alUThHI HHGOpMaIUN:

3amuTa MHDOPMANMH — [OEATEJIBHOCTh IO IIPEAOTBPAIEHHIO YTEUKHU

3amuijaeMoii mHGOpMAaIlUK, HECAHKIMOHMPOBAHHBLIX U HeIpeJHaMe-
PEeHHEBIX BO3JIeHCTBUII Ha 3alIHINaeMyI0 HHDOPMAIIHIO.

* TOCT P 50922-96 TOCYIIAPCTBEHHBIN CTAHIOAPT POCCUMCKOM
DOENEPAIIUU. Bauura uadpopmanuu. OCHOBHBIE TEPMUHBI U OITPENEJIEHUS.
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¥ Teuka HHGOPMAIIMH IPOMCXOINJIA U B « IOKOMIOBIOTepHbIE» BpeMeHa. OHa
IpejcTaBiisieT cO00M Kpasky UM KOIIUPOBaHUEe OyMaKHbIX JOKYMEHTOB, IIPO-
cayuiuBaHue TejeOHHBIX pPa3roBopoB U np. C paciupocTpaneHueM UG poOBHIX
HOCcUTeJeH 1A XPaHEeHUA AaHHBIX OHHM TAKXKe CTAHOBSATCA 00'beKTaMU Kpadk.

C pa3BuUTHEM KOMIBIOTEPHBIX CETEH IIOABUJICS HOBBIA KaHAJ YTEUKU — Kpa-
xa yepesd ceTu. Eciiu KoMIbIOTEp MOAKJIIOUEH K I'IOGAJILHOM CETH, TO OH IIOTEH-
IIMaJIbHO JOCTYIIEH AJIsi IPOHUKHOBEHUS B €0 HHOOPMAIIMOHHYIO 6a3y U3BHeE.
3aMHTEePECOBAHHLIMHU B TAKOM YTE€UYKE MOIYT GbITh OTAEJIbHEIE JIUIa, KOHKYDHU-
pyIolliye opraHiusalnuu B 6usHece, cpecTBa MacCOBOM nHGOpPMaUu, rOCy RapcT-
BEHHbIE CTPYKTYDbI: BHEIIIHAS Pa3BeKa UJIH CIYKObI 6€30I1aCHOCTH.

Pa3BuBmIasicsa 3a mociaenHee AecATHIeTHE TeJleOHHAA COTOBAsA CBA3b TaK-
J’Ke He JIMIIeHa 3TUX IIpobiaeM. Ilo MHEHHIO CIIEIUAJIUCTOB, HEBO3MOXKHO CO
CTONIPOILIEHTHOM rapauTueil odecrneuuTh 6€30I1aCHOCTD B 3TO# cdepe.

CorsacHO IpUBEIECHHOMY BBIIIIE OIIPEE€HUIO, pa3pyllieHne HHGOpMauH
MO2KeT OBITh HECAHKITMOHUPOBAHHLIM M HeIpeJHaMepeHHLIM. B uem pasinu-
yne?

HecaBKuoOHMpOBaHHOE BO3JelicTBHE — 9TO HNpeAHaMepeHHasd mopya WiIHu
YHUYTOXKeHHe WHGPOpMAaIlUU, a Takke WHGPOPMAIMOHHOrO O00pPYAOBaHUSA CO
CTOPOHBI JINLI, He HMEIOIIMX Ha 9TO ImpaBa (caukuuu). K aT0i1 KaTeropuu yrpos
OTHOCHUTCH AEATEeJILHOCTD JIONel, 3aHUMAaIOIIUXCA CO3JaHNeM U paclIipocTpaHe-
HUEM KOMNbIOMEPHbLX 8UPYCO8 — 8PEJOHOCHBLX NPOZPAMMHBLY K0008, C1oCcos-
HbLX HaHeCcmu Yyu,epb OAHHbLM HA KOMNblomepe Usu 8bl8eCcmu €20 U3 cCmpos.

KpomMme BupycoB-paspyluTesneil CyecTBYIOT ele BUpychI-IIMUoHbI. UX Ha-
3bIBAIOT MPOoAHUamMu. BHeADUBHINCEH B OIIEPAIIMOHHYIO CUCTEMY Balllero KOM-
IBIOTEPA, TAKOU TPOSIHEI[ MOXKET TallHO OT Bac IlepechlIaTh 3auHTEePEeCOBaH-
HBIM JIMIIAM Ballly KOHGUAEHIIUAJIbHY0 HHbOpMaIHIO.

K HecaHKITMOHMDPOBAHHOMY BMEILIATEIbCTBY OTHOCHUTCS KPUMUHANLHASA Jle-
SATEJIbHOCTDb TAK HAa3bIBAEMbIX XaKEPOB — «B3JIOMIIIUKOB» HHGQODPMAIIUOHHBIX
CHCTEM C I1eJIbI0 BO3AEHCTBUA Ha UX cofiepKaHue B paboTocrocodHocTh. Ham-
puMeD, AJIsI CHATHUSA AEHeT ¢ 4yXKOoro cyeTa B 0aHKe, NI YHUUTOMKEHNU S JaHHBIX
CJIeICTBEHHBIX OPraHoB H IIp. Maccy TaKHUX CIO’KETOB Bbl HAaBEPHAKA BUEIU B
COBpEeMEeHHBbIX PUIbMAX.

Bosbinoii Bpel KOpIOpaTUBHBIM HHGOPMAIIUOHHBIM CUCTEMaM HAHOCAT TaK
Ha3blBaeMble XaKepPCKHUe aTaku. ATaKa — 39TO OJHOBPEMEHHOe o0palljeHue ¢
60OJIBIIIOrO KOJIMYECTBA KOMIBLIOTEPOB Ha cepBep MHPOPMAITUOHHOMN CUCTEMBI.
CepBep He cupaBJsieTCsI C TAKMM BaJIOM 3allpOCOB, YTO IPUBOAUT K «3aBHUCA-
HUIO» B ero pabore.

Henpenunamepennoe Bo3gedcTBMe IIPOUCXOAUT BCJIEACTBUE OIIUOOK IIO-
Jb30BaTeJIsd, a TaKXKe u3-3a c60eB B paboTe 060pyAOBAHUS UM IPOrPAMMHOI0
obecneyeHus. B KOHIIEe KOHIIOB, MOI'YyT BOSHUKHYTb U HEIIPpEeABUACHHbIE BHEIII-
HHe GaKTOpHI: aBapUs 3JE€KTPOCETH, IIOXKAP UJIK 3eMJIETPSACEHHE U IID.

Mephbl! 3aWmnTbl MHchopMaumnm

IIpuauMaeMbIe AJ1s 3aITATHI HHQOPMAaIIMH MEPHI B IIEPBYI0 OUepeb 3aBUCAT
OT YPOBHS €€ UCIIOJIb30BAHUS, OT 3HAYMMOCTH HHPOPMAIUU U CTEIIEHU YIIEP-
6a, KOTOPBIA MOYKET HaHEeCTH BJIaeJIbIY ee YTeuKa UM pa3pylIeHue,
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Ecaun peus uzer o nepcoHaJbHOM MHPOPMALIMH OTAEJILHOTO IIOJIL30BATEJsA
IIK, To riaBHOI OIACHOCTBIO ABJISETCA MOTEPS NJAaHHBIX [0 HelIpeJHaMeDeH-
HBIM [IPpUYUHAM, a TaK)Ke H3-38 INPOHHKHOBEHHUS BPENOHOCHBLIX BHPYCOB.
OcHOBHLIe IpaBuJIa 6€30IIaCHOCTH, KOTOPLIE CJIeAyeT COOII0AATE, TAKUe:

® [IepPUOAMYECKH OCYIIECTBIIATH pe3epBHOEe KoMUpoBaHue: (haiiabl c Hau-
0o0Jiee BaXKHBIMH JaHHBIMH JYOJIHUPOBATh X COXPAHATH HA BHEIITHUX HO-
CUTEJIAX;
PeryJisipHoO OCYILIECTBJIATh AHTUBHPYCHYIO IIPOBEPKY KOMIIBIOTEPA;
HMCIIOJIL30BATH 6JI0K GecnepefoiiHOro MUTAHUA.

OpHoli M3 YacTo caydamumuxcs Gopc-Makop-
HBIX (BHE3AITHBIX, HEIIPEOAOJNUMEIX) CUTYAIlHi SB- r - T
JIA€TCH OTKJIIOUeHHe 2JIEKTPOIHEPTHH M CKaYKK [ ( - |
HaNPpAXKEeHUs B ceTU. EC/I KOMIIBIOTED OT 9TOrO He | - n \
3alULIeH, TO MOXKHO IIOTEPATH He TOJbKO JaHHbIE, —
HO ¥ caM KOMIIBLIOTED: KaKHe-TO €ro 4aCcTH MOTYT
BBIHTH U3 CTPOsA. 3AIIUTON OT 3TOr0 ABJISIOTCA 6JI0-
xu 6ecrrepeboiinoro nuraunsa (BBII). O6a3aTebHO
noxaxJrrouaiTe Bam IIK K aaekTpocetn uepesd BBII.

IIpoGreMa aHTUBUPYCHOM 3aIIUTHI KOMIILIOTEPA OUeHb 31000 4HeBHA. OCHOB-
HBIM Pa3HOCYHMKOM BHPYCOB fABJISETCS HEJIUIEH3MOHHOE IIPOrpaMMHOe obecIie-
yeHUe, Qailyibl, CKOIIMPOBAHHBIC U3 CIYUYAHHBIX HCTOUHUKOB, 8 TAKXKE CIYKObI
HWHTepHeTA: 2JIeKTPOHHAA ITOUTa, BceMupHaa nayrnaa — WWW. Kaxb1ii neHb
B MHDE NOSABJIAITCA COTHH HOBBIX KOMIIBIOTEDHBIX BUPYCcOB. Bopnr6oii ¢ 3TuM
3JI0M 3aHMMAIOTCS CIIEIIHAJIHNCTbI, CO3JAIOIIIE aHTUBHPYCHBIE IPOrPaMMBI.

JIulleH3MOHHBIE AHTHBUPYCHbIE IIPOIPAMMBI CJEAYeT IOKyIaTh y
dupm-npounseonuTeneit. OfHAKO AHTHBHUPYCHYIO IIPOIrPaMMy HEZOCTATOYHO
JMIIL ONHAMK ALl YCTAHOBUTH HA KOMIbIOTep. ITocie aTOro Hy»KHO peryJsipHo
OOGHOBJIATE ee 6a3y — A06ABJIATH HACTPOM KU HA HOBBIE THIILI BUpycoB. Haubo-
Jiee OIIEpaTHUBHO TaKOe 00HOBJIEHNE IPON3BOAUTCA Yepe3 IHTepHeT cepBepaMu
GUpPM-IPOU3BOIUTEJIEH.

Ecisu oA¥H ¥ TOT K€ KOMIIBIOTEP HUCIOJb3YETCA MHOTHMH JIUIIAMH U JUYHASA
unHpOpMAaIUa KaxkIoro TpebyeT 3aliMThl OT JOCTyOa IOCTOPOHHUX, TO C IO-
MOLIBI) CHCTEMHBIX CPEJCTB OPraHU3yeTCs pasrpaHMYeHHe JOCTYHA JIJd pas-
HBIX noJgn3oBareaeit ITK. Ilns aToro cos3maroTcA y4eTHBIE 3aIIMCH NOJIb30BaTE-
JIeii, yCTaHABINBAIOTCA IIAPOJIU HA JOCTYII K MHDOpMAaLNH, AJA 3arn(GpOBaAaHHON
nHGOPMAIUN CO3AAIOTCHA KOHPUAEHIHAaJIbHbIEe KU gemnudpoBanusa. Mepsl
pasrpaHu4YeHUs JOCTyIa 00A3aTeIbHO UCIIOJIL3YIOTCS HA CETEBHIX cePBepax.

Haun6ossmum omacHOCTAM IOABEPralTCsi MOJbL30BATENH INIOOAJIBHBIX Cce-
Teit, MaTepHeTa. [IJIs 3a1{UTHI KOMIILIOTEPOB, MOAKJIIOYEHHBIX K CETU, OT IO~
JO3PUTENBHBIX 00'BEKTOB, «KOUYYIOIIUX» II0 CETH, KCIOJb3YIOTCSA 3alllUTHBIE
IporpaMMmbl, KOTODbIe HasbIBalOTCA OpamaMayspamu. Kpurepuu mozospu-
TeJIbHOCTH MOJKET ONPeJesIsTh caM OpaHaMaysp UJIX 3aaBaTh IIOJIb30BaTeNb.
Hanpumep, moab30BaTeNb MOMKET 3alPETUTH IIPHUEM IIOCIAHUN II0 BJI€KTPOH-
HOM IIOYTE C OIIPEeJIEHHBIX AAPECOB NJIU OIIPEAEJIEHHOTO colep kaHus. Bpansa-
Mayaphl MOT'yT IIPEeAOTBPAIIATh aTaKH, (DHIAbTPOBATH, HEHY>KHbI€ PEKJIaMHBIE
PacChLIKK M IIpouee. BpaHaMayaphl, 3alllHUIIAIOIIHE CETU, IOAKJIIOUYeHHEBIE K
APYTUM CETAM, Ha3bIBAIOTCS MeyKCeTeBbIMM OKPaHaAMM.
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Yreuxa uHGOPMAIUN MOXKET IIPOUCXOAUTH IIyTeM IlepexBaTa B IIpoliecce
nepeiavyy 10 KaHaJIaM CBA3H. ECJIH OT 3TOro He yZaeTcA 3allUTUTHCA TeXHHU-
YeCKMMH CPEJCTBAMH, TO IIPUMEHAIOT CHCTeMbI IMHudpoBanusa. Metogamu
mubpoBaHUA 3aHUMaeTCA KpunTorpadgus.

KpunTtorpadcdus n sawmura uHgpopmaLum

Campble paHHHEe YIIOMHHAHUA 00 HCIIOJIb30BAHUH Kpuinrorpaduu (B nepeso-
e — TaHHOIIMCH) OTHOCATCA KO BpemenaMm [Ipesnero Erunra (1900r. o H. 3.),
Meconoramuu (1500 r. 1o H. 3.). B V Beke 10 H. 3. B dopMe TailHOIUCH pac-
npocrtpansiiach Bubnus. [IpesuepuMckuii umnepatop IOnuit Ilesaps npuny-
MaJj mudp, HocAuuii HassaHue mudpa Ileszapa. Bo BpeMsa rpaxfaHCcKoI BoOIi-
HEI B CIITA TaiffHOIIMCH HCIIOJIb30BAJIACH AJIS Iepefladil CeKPETHLIX JOHECEeHU N
KaK CeBepsiHaMH, TaK U I0’KaHaMH.

Bo BpeMms BTopoit MHpOBOIi BOMHEI IOJBCKHE U GPUTaHCKHE AeITH(POBaAJIbL-
UKW PACKPELIN CEKPEeT HeMeIlKOoi IMudpoBaJIbHON MaImuHel JHUrMa. B pe-
3yJbTaTe OBLIO YHUUYTOXKEHO MHOKECTBO HEMEITKUX ITIOABOAHbBIX JIOJOK, IIOTOII-
JIeH TUHKOP «BucMapK », 1 BOOpY KeHHbBIe CHJIEI 'epMaHUN ITIOHECIIH TSAMKeJble
IIOTEPH B pAJLe olepanuii.

C pasBUTHEM KOMIIBIOTEPHLIX KOMMYHHKAIIMH, «cTapasi» Kpunrorpadus
CHOBA CTaJla aKTyaJibHOM. CylllecTByIOIHe MEeTOABI TN POBAHUA AENATCA Ha
MEeTOAEI C 3aKPBITHIM KJIIOYOM H METOABI C OTKPBITHIM KJlouoM. Kirrou onpene-
JIsIeT aJITOPUTM AeIlu(PPOBKH.

3aKpBITHIA KJIOY — 3TO KJII0Y, KOTOPHEIM 3apaHee 0OMeHHUBAIOTCA gBa abo-
HEeHTa, BeJyIlllhue CeKPETHYIO IEPEIIUCKY. ITO eAUHBINA KJII0Y, C IOMOIIBIO KOTO-
POTro IPOHUCXOAUT KaK Iu(dppOBaHHE, TaK U AelmndpoBaHue. OCHOBHaAsA 3ajada
CEeKPEeTHOMH IIepelIuCKU — COXPAaHHUTH KJII0U B TaliHe OT TPEThUX JIHII.

BoT npumep mungpoBaHus ¢ 3aKpPHITEIM KaouoM. IlonpobyiiTe noragarscs,
B U€M CEeKPeT OJHOro U3 BapUAHTOB KJioua Ilesaps, ¢ MOMOIIbI0 KOTOPOT'O 3a-
rudpoBano caoBo « KPUIITOI'PADUS » B caegyronieM mudpoBaHHOM C006-
LIeHUH:

JICKPHITIICBDKA

He nago 6viTh IIlepaokom XoamMcoMm (IIOMHHTe, KAK OH pasrajajl 3aragKy
ILIALIYIIAX YeJOBEYKOB?), YTOOBI PACKDBITH CEKpeT. 3ech HCIIOJIb30BaHa 3a-
MeHa pycckux OyKB Ha ciepyolue B ajddaBuTe 6yKBbI. MOXHO CKa3aTh, YTO
KJIIOY 3aKJIIOYAETCA B IUKJIUUYECKOM CMEIl[eHUH ajihaBUTA HAa OAHY ITO3HUILHIO.
ITpu nukInYecKoOM cMellenuu OykBa «fI» 3aMensieTcs Ha «A». [{nsa pycckoro
asiaBHTa BO3MOKHEI 32 BapuaHTa Kiaiouell mudpa Ilesapsa, oTauyaoninxcs
BEJIMYMHOM cMelleHudA. Takoi mugp Jerko pasrajgaTh. B COBpeMeHHOH KPHII-
Torpaduu UCIOJIL3YIOTCA ropasfo 6oJiee CI0KHBIE KJIIOYH.

B XX BeKe HOBBIM CJIOBOM B KpUNnTorpaduy CTAJIHA TAK Ha3bIBaeMEIE aCUM-
MeTpHYHEIE AJITOPUTMBI MIEGMPOBAHUA. AJITOPUTMEI C OTKPBITHIM KJIIOYOM,
WX aCMMMETPHYHEIE aJITOPHTMBI, 0a3UPYIOTCSA Ha HCIOJb30BAHHU OTAEJIb-
HBEIX IIHGPOBAJIBLHOTO (OTKPBITOr0) M AeIIH(MPOBANBHOrO (3aKPBITOr0) KJIIO-
yeil. B anropurMax ¢ OTKPHITHIM KJIIOUOM TpebyeTcsi, 4TOOBI 3aKPHITHIN KJIIOY
OBLII0 HEBO3MOXKXHO BEIYHMCJINUTE I10 OTKPLITOMY KJI0uy. Ucxonst us aToro Tpedo-
BaHHUS, NI POBAIBHELIM KJIIOUY MOYKeT ObITh JOCTYIIHBIM KOMY YyroaHO 6e3 KaKo-
ro-ynubo ymep6a 6e30IIacCHOCTH AJIsl JITOPUTMA AelIndpoBaHus.
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Uudpossle noanucu u ceptudunkaTtbl

MeToapl Kpunrorpa@uy MO3BOJAIOT OCYIIECTBIATh He TOJBKO 3aCeKpPEUHU-
BaHMe coobiieHnii. CyImecTBYIOT IpHeMEI 3allUTHl IeJJOCTHOCTH COOOIeHu,
IO3BOJIAIONINE OOHAPYKUTH PaKTHl UBMEeHEHUA WU ITIOAMEHEI TEKCTA, a8 TaKXe
MMOAJIMHHOCTHA UCTOYHHKA COOOIeHHA.

CpaBHHTENBHO HEJJaBHO MMOABUJIACH TEXHOJIOTMA MUGPOBOIi moanmucu, 6Ja-
rogaps 4yeMy ucuyesjia HeOOXOAMMOCTD IIepeAaBaTh MOAMHUCAHHBIN OAJIUHHUK
AOKYMEHTa TOJIbKO B OyMa’>XHOM Buje. Pazymeercs, 3ech peub HE UJET O CKa-
HUPOBAHUM ITOAIIUCH.

IIudporasa nogmuch — 3TO UHAUBUAYAJIbHEINA CEKPEeTHRIN MIUEPP, KJIIOY KO-
TOPOTr0 U3BECTEH TOJILKO BJIaZeably. B MeTogax nudpoBoii MOAINCH YaCTO UC-
MOJIB3YIOTCA AJITOPHUTMBI HIHPPOBAHUSA C OTKPBITHEIM KJIIOUOM, HO HECKOJIBKO
HUHaYe, 4yeM OOBIYHO, a MMEHHO: 3aKPLITHIH KJIIOU IPHMEHAETCA AJ18 mtucppoBa-
HUA, 2 OTKPBHITHIA — JAJA JeIIndpOoOBaHUA.

Hanuune nudpoBoii MOAIMCH CBUAETEJIBCTBYET O TOM, UTO €€ Biiaziejel MoA-
TBEPANUJI MOAJTHHHOCTD COAEPKUMOTO0 IepeJaHHOI'0 COOOIeHNA.

Ecau BBl mONyYnvu AOKYMEHT, 3aBePeHHLIN MUPPOBOii NOAIINUCHIO, TO BAM
HY’K€H OTKPHLITHIN KJIIOY AJIS €€ pacIH(DPOBKH, IepeJaHHbINA BiIafieIbIeM ITOA-
nucu. U BOT TYT CKphIBaeTcA mpobiieMa: KaK YAOCTOBEPHUTHCA, UTO OTKPHITHI
KJIIOY, KOTOPBIH Bl IOJIYUYUJIIN, AeHCTBUTEJIbHO ABJIAETCA KJIOUOM BiIafeibia?
3aech B AeJI0 BCTYIIAIOT UPPOBbIe CEPTHMOUKATEI.

IIucdporoit ceprudpurar — 3T0 coobnIeHNE, IMOAINCAHHOE MOJIHOMOYHEIM
OpPraHOM CepTH(PHUKAIIUNA, KOTODPBIM IOATBEDXAAET, YTO OTKPHITHII KJIIOY Aeki-
CTBUTEJIILHO OTHOCHUTCS K BJIAAEJBILY IIOAIIMCH U MOXKET OBITh MCIIOJIb30BaH AJIA
AemudpoBanua. YToOb IOJNYYUTh CePTUPHUKAT IIOJHOMOYHOI'O OpraHa cepTH-
dukanuu, Hy>KHO IIPeACTaBUTh B 9TOT OPraH AOKYMEHTHI, IIOATBEPXKAAoIue
JIMYHOCTH 3aABUTEJIA.

Bonpocbl U 3aaaHns

1. ITouemy nHGDOPMAIIHIO HAZIO 3aIIHINATE?
2. Kakue OCHOBHbIE BHAB! YIrPO3 CYILIECTBYIOT AJA uudposoii uaGopmanmn?

3. Berpeuanucs JiM BhI CO CIy4asaMHU opasKeHus: nHbopmanuu Bupycamu? Kakoit an-
TUBHPYCHOM MPOrpaMMOii Bul MOJIb3yeTeCh?

4. YTo Taxkoe xakepckas aTaka? lys koro oHa omacHa?
5. YTo HafO AeJaTh, YTOGKI 6LITH CIOKOMHBIM 3a HHGOPMaLHIO B cBoeM JiuuHoMm ITK?

6. Kakue Mepr! KOMIBIOTEPHOM G€30MACHOCTH CJEAYET HMCIIOJb30BATh B MIKOJBHOM
KOMIBIOTEPHOM KJjacce?

7. UeM oTiiMyaeTca UIHPPOBAHHE C 3aKPBITHIM KJIIOYOM OT INHGPOBAHHUA C OTKPHITHIM
KJII04OM?

8. Kakoii BapuaHT Kao4a Ilesaps ucnosib3oBaH s mugpoBaHUsS 3HAMEHUTOH ¢dpa-
3bI APYTOTr0 BeJIMKOTO IIapA M nojakosogua? PacmudpyiiTe TaiiHONIUCH:

TYHBINO, OEJM30, TCOA3MJIO!

3-1415
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9. lanHOe 3ajaHWe HOCHT HEMHOro IIYTJHBbIK xapakTtep. llaH 3ammndpoBaHHBIN
TEKCT:
BYAJHVFNBRF - K.,BVSQ GHTLVTN DCT[ EXTYBRJD!

ITodcka3ka: KII0U CBSA3aH ¢ PACIIOJIOMKEHNEM 3HAKOB Ha KJIaBuaType. I[lonpobyiite
pacmndpoBaTs coobIIeHNe.

10. Eciu BBI peIINJIH NPeALIAYINYIO 3aKa4y, TO 3alINppPyiiTe TeM ke MeToAoM dpa3y:
BCE TAMTHOE CTAHOBUTCS ABHBIM.

11. Kakyo QYHKIHIO BLINOJHAIOT GpaHAMAaY3DbI B CeTeBhle 9K PaHbl?

12. OT yero cnacaer HuppoBasd MOAIKUCH?

CuctemMa OCHOBHbIX MOHATUN

3amura uudposoii urdopMaHH

IIndposasa nadopmanua —
uHpopManud, XpaHeHHe, nepegadya 1 06paboTKa KOTOPOi 0CyIIeCTBAAIOTCA CPEACTBAMK
NKT

3amumaeMasa HEpOPMALHA —
uHbOpMAaKs, ABJAIOUIAACH IPEAMETOM COGCTBEHHOCTH M MOJIEKAIIAA 3alMUTe B COOT-
BEeTCTBHU ¢ Tpe6OBAHNAMH IIPABOBHIX JOKYMEHTOB MJIM TPeOOBAHUSIMH, yCTAHABINBaE-
MBIMH COGCTBEHHHKOM HHGOpPMATIAHA.

HBIX CHCTEM

¥YTpo3a yTeuxku ¥Yrpoza pa3pymenus
IlpennamepenHasa Kpaxa, KonupoBa-| Hecankuuonupo- |HenpennamepeHHoe
HMe, IPOCJYIINBAHUE B IID. BaHHOE paspyluieHHe
paspymieHue
IIpoHnKHOBEeHHE IlepexBaT B kaHa- | BpenorocHble OmubKH noJL30BaTeNd,

B IIaMATHh KOMIbIO- | JIaX IepeAaydyu faH- | IporpaMMHBIE c6ou obopyaoBaHMNd,
Tepa, B 0as3bl AaH- | HbIX, HCKa)XeHHe, | KOABI-BHDYCHI; ourn6kM 1 c6ou B pabore
HBIX UHPOPMAIHOH- | HOAJIOT AAHHBIX OeATEJbHOCTh I10, ¢popc-ma’kopHEIE

XaKepoB, aTaKH!

obcTosaTeIbCTBA

Meps! 3amuTs! HEGOPMALMH

Pdusnyeckas 3aMIUTA KAHAJIOB; AHTHUBHDPYCHEIE PesepBHOE KOIIKPOBA-

kpunrorpabudyeckne mudpn; IpPOrpaMMEI; HHe; HCIIOJIb30BAHNE

nudpoBas mogOINCh ¥ CEpTAGUKATHI OpaHaAMAay9pHI; BBII; KoHTPOJIb U IIPO-
MeXKCeTeBhIe dunaxkTuka o6opynosa-
SKpaHbl HHU#; pasrpaHUYeHUe

JOCTYIIa




'naBa 3
UHdopMaLIMOHHBbIEe MOoaenu

KomnbroTepHoe
§13 | mHdopmaumoHHoe
MoaenMpoBaHue

HNaBecTHO, UTO MOJeJIb — 39TO HEKOTOpPO€ YIIDOIIleHHOe IIOI[OﬁIer peaJIbHOT'O
ob6beKkTa. Bomee nmoamHOE onpenejyieHHue 3BY4YHUT TaK:

Mopgear — 3T0 00'BEKT-3aMEHHTEb, KOTOPEIA B ONIpEAEJIEeHHBIX YCIOBHU-

AX MOJKET 3aMeHATHh 00'beKT-0pUruHaja. Mofiesb BOCIIpON3BOAUT UHTEPE-
CYIOIlIfie HaC CBOMCTBA U XapaKTePUCTHKY OpUrHHAIA.

Mopenu 6bIBalOT MaTEepHATIBHLIMHA U HHGOpMAITHOHHBIMH. [IppMepaMu Ma-
TePHAJIBHBIX MOJAeJeH ABIAIOTCA INIOOYyC — MOJAeNb 3€MJH; MAaHEKEH — MO-
AeJIb YeJIOBEUECKOro TeJja; MOAENH CAMOJIETOB, KopabJieii, paKeT, aBToMOOu-
JIei; MaKeT 3aCTPOUKH JKHUJIOT0 pailoHA B ropoJie M MHOTOE APYroe.

ITIpegmeroM naydyeHU A MHGOPMATHKHY ABIAIOTCA HHOOPMAITHOHHEIE MO EJIH.

B nrdopmanuonHOi Mogean OTparkaloTCA 3HAHNUSA YeJIOBeKa 06 o6'beKTe

mozenupoBanusa. MadbopManuoHHas Mogesb — 9TO ONIUCAHUE B TOH MK
uHOo# hopMe 060'bEKTA MOAETIUPOBAHHUS.

O6beKTOM HHPOPMAIITMOHHOTO MOAEIUPOBAHUA MOXKET GLITH BCE UTO yroA-
HO: OTJAEJIbHBIE IPEAMETHI (AepeBo, CTOJ); hu3ndYecKHue, XUMHUYeCcKHue, 61oJIo-
ruvecKue IpoLeccHl (TeueHne BOAbI B TPy6e, MOJydeHUE CEPHOM KUCIOTHI, (ho-
TOCHHTE3 B JIUCTHSIX PACTEHMI); MEeTEeOpOJIOrHUecKHe ABJIEHNA (Tposa, cMepyY);
9KOHOMMUYECKHE M COIHaJIbHEIE IIpollecchl (TMHAMHKA IleH aKnuii Ha Gupoke,
MUTpPAINs HACEJEeHU).

MosxHO ckasaTh, 4TO MHGOPMAIITMOHHBIM MOJAEJIHPOBAHUEM 3aHUMAETCA
adi06ada HayKa, DOCKOJBbKY 3ajadya HAYKHM COCTOHUT B NOJYYeHHU 3HaAHUM, a
HaIoy 3HAHUSA O AeHCTBUTEJIbLHOCTH BCErAa HOCAT NPUCIMIKeHHBIN, T. €. MO-
denvnbiil, xapaxmep. C pasBUTHEM HAYKHU 3TH SHAHUA YTOUHSIOTCHA, YIIyOssa-
I0TCS, HO BCE PABHO OCTAIOTCA NPUOINKeHHBIMuU. CTaphie MOAETIH 3aMEHSAIOTCS
Ha HOBHIe, 60JIee TOUHEIE, X 9TOT NpoIiecc OeCKOHEYeH.
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Pdusuka co3xaeT Moaesin (I)I/IBI/I‘IGCKHX 06'1>e}c'r013, XUMHUA — XHUMHUYECKHUX,
9KOHOMHKA H COITHOJIOIHA — COIINAJIPHO-9dKOHOMHYECKHUX U T. 1.

Hugopmamura sanumaemces obuumu memodamu u cpedcmeamu co3da-
HUA U UCNOAb308AHUS UHGOPMAUUOHHbLX MoOdeneil.

Komnsiorepuaa nagopmauuonaas moaeab. OCHOBHBIM HHCTPYMEHTOM CO-
BpeMeHHOM HHPOPMATHKHU ABJIAETCA KOMIbIoTep. IloaToMy uHbOpMaIlHOHHOE
MojeJupoOBaHUE B HHOOpPMaTUKe — 3TO KOMIIBIOTEPHOE MOAeJNPOBaHue, IIPU-
MEHUMOE K 00'beKTaM Pa3JIMUYHBIX IIPeAMETHHIX obnacTeii. KoMnbooTep mos3Bo-
JINJI y4EeHBIM paboTaTh ¢ TAKMMH HHPOPMAITHUOHHBEIMHA MOZEJIAMH, UCCIIeK0Ba-
HUe KOTODBIX GBLJI0 HEBO3MOYKHO HJIH 3aTPYAHEHO B AOKOMIIBLIOTEPHLIE BpeMe-
Ha. Hanpumep, MeTeoposioru moru 1 100 jieT Hazag HaKucaTh YPaBHEHUA AJISA
pacdeTa IIPOTrHO3a IIOTOALI Ha 3aBTpa. Ho Ha pellleHMe UX «PYYHBIM cIIOoco6oM »
norpeboBasock 661 MHOTO JieT. M JuIib ¢ MOMOILIbI0 KOMIObIOTEPA MMOABUJIACH
BO3MOYKHOCTb PacCYUTaTh IIPOTHO3 IIOTOALI IIPeXXae, YeM HACTYIIUT 3aBTpalll-
HUH IE€Hb.

Yaine Bcero vHGOPMAIMOHHOE MOAEJIUPOBAHNE UCTIOJIB3YETCA RJIA IPOTHO-
3UPOBaHUA NOBeJEHUA 00BEKTa MOXEJNPOBAHUA, AJS IPUHATHUA YIPaBJIAIO-
mux pereHuii. XapaKTepHOI 0cOGeHHOCTHI0O KOMIIBIOTEPHBIX NHMOPMAIIUOH-
HBIX MOJeJIell ABJIAETCA BOSMOXKHOCTh UX MCIIOJIb3OBAHUA B PEXKUMe pPeaIbHO-
ro BpeMeHH, T. €. C COOJIIOAEHNEeM BPEMEHHEIX OrPaHMUYEHHUN Ha MOoJyueHHe
pesyiabTaTa. B caMoM feJie, KaKoii CMBICJ NMEET IIOJIyUeHe Yepes HeeJIIo IIPo-
rHO3a Ha 3aBTpa WJIY pacyeT YIIPaBJISAIONIero PellleH A Yyepes Yyac, eCJIHM ero Ipu-
HaTUe TpebyeTca yepes AT MUHYT? BEICOKOe 6hICTPOAEHCTBHE COBPEMEHHEIX
KOMIBIOTEPOB CHUMAET 9THU NIPOOBJIeMEI.

Oransl mogeauposanna. Ilocrpoenre HHPOPMAIIMOHHOM MOJE/IN HAaUMHA-
€TCHA C CUCTeMHOI0 aHaJin3a 06’beKTa MogesnpoBanud. Ilpeacrasum cebe 6GbIcT-
po pactymyio ¢hupmMy, pyKOBOACTBO KOTOPOI CTOJKHYJOCH C IPobeMoii CHU-
KeHUdA 3(hdeKTUBHOCTHU paboThl GUPMEI II0 MEPe ee pocTa (4TO ABJIAETCA OOBIU-
HOH cuTyallueil) ¥ pelInJi0o YHOPALOUYHUTH YIPABJEHYECKYIO AeATeJILHOCTD.
IlepBoe, uTO OYAET CAECTIAHO HA 3TOM IIyTH, — CUCMEMHbLIL AHAAU3 REATEIILHOC
TU QUPMBLI, T. €. aHAJIN3 00'beKTa MOAEJIMPOBAHUA KAK CUCTEMEI B COOTBET-
CTBHMHM C CUCTEMHBIM IIOAX0A0M (cM. riaBy 2). CHCTEMHBIH aHAJIUTHUK, IIPUTJIa-
IIeHHBIA B GUPMY, J0JIKEH U3YUYUTDh €€ JeATEeJIbHOCTh, BHIAECJIUTh yYaCTHUKOB
mpolecca yIpaBjleHHUA M UX AeJIOBble BREAUMOOTHOIIIEHHUA.

Hasee monyuyeHHOe TeopeTHUYECKOE ONIMCaHUE MOAEJIUPYEeMOM CCTeMBI IIpe-
obpasyeTcs B KOMIBIOTEPHYIO MOZeJab. [{J1A 3Toro ucnojbayercAa Jub60 roToBoOE
mporpaMMHOe ob6ecIieyeHHe, JIU60 IIPUBJIEKAIOTCA IPOTPAMMHUCTEI AJIA €ro pas-
paboTku. B KOHEUHOM HTOre IOJy4YaeTcsi KOMIbIOTepHaA MHPOPMAIMOHHAA
MOJeJIb, KoTopadA OyaeT MCIIOJIb30BATHCA II0 CBOEMY Ha3HAYEHUIO,

g mamero npuMepa ¢ GUpMoii KOMIObIOTEPHAA HUHGOPMAIITMOHHAA MOJAENDb
IIOMOJKeT HaliTU ONITUMAaJIbHBIN BapUAHT YIIpaBJIeHU A, IPHA KOTOPOM GyaeT fo-
CTUTHyTa HauBbIcIIad 3¢ GHeKTUBHOCTH PaboThl (PUPMEI COTJIACHO 3aJI0KEHHO-
MY B MOJ€JIb KpDUTEepUIO (HaIpUMep, 3TO MOXKeT OLITh MAKCHMYM IIpUOKIIN Ha
eAUHUILY BJIO;KEeHHEIX CDEJCTB).

HNuadopmanuonHas MoJenb 6a3upyeTcda Ha JaHHBEIX, T. €. Ha UHGopMaIuu
00 o06bexkTe MomenupoBaHudA. JI060it peasnbHbIl 00BeKT 0OJazaeT GecKoOHEY-
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O6BexT TeopeTuueckasn IlepeBoz B KomnsioTepHasa
MOZeJIHPOBaHN A CHucTeMHBIH — HHGDOPMALMOHHAHA KOMIBIOTEPHYIO |—»| HH(MOPMAaIHOHHAA
(peasbHasA MOJeNb dopmy MozeNb
cucTeMa)

Puc. 3.1. dransl paspa6oTKH KOMIIBIOTEPHON HHGOPMAITHOHHONH MOAEIH

HbIM MHOK€CTBOM DPa3JIMYHBIX cBoicTB. g co3dnanus ero uEGOpMaIuOHHOMI
Mozesix TpebyeTcsa BhIAEJIUTD JIUIIH T€ CBOMCTBA, KOTOPhIe HEOOXOAUMEI C TOY-
KY 3peHUS IeJIM MOJEJTUPOBAHUSA; YeTKO CHOPMYJINPOBATh 3TY LeJIb He00X0oAHU-
MO J0 Hadajla MoZleiupoBaHuA. HanpuMep, eciIM BBl XOTUTE CO34aTh MOJEIb
yueOHOro Impoliiecca B BallleM KJacce, TO BaM IoTpebyioTcsa AaHHbIe 00 u3ydae-
MBIX [IpeIMETaX, paclIMCAHUM 3aHATUI, OIleHKaX YIeHHKOB, IIperofgaBaTeax.
A ecsm BBl 3aXOTHUTE CMOJAEJIHPOBATDL IIPOIIECC JIeTHEro OTAbkIXa (Halpumep,
KOJIJIEKTUBHOM IT0e3KHU Ha I0T'), TO BaM MOTPebyI0TCSa COBCEM Jpyrue AaHHBIE:
CPOKU IOe3JKHu, MapHUIPyT II0€31a, CTOUMOCTh O6MJIeTOB, CTOUMOCTbh PacXOJ0B
Ha NUTaHUE U IIp. BO3MOXKHO, YTO eJUHCTBEHHLIMM OOLIMMH JAHHBIMU IJIS
3TUX ABYX MofeJieil 6yieT CIINCOK YUEHHKOB KJjacca.

Cucrema OCHOBHbIX MOHATUNA

Komnsiorepaoe HHEGOpPMAHOHHOE MOJEJIMPOBAHHKE

Mopeas — 3T0 00'bEKT-3aMEeHUTEIb PeaJIbHOTO O6'beKTa

Buasr Mojaeseit:

MarepuanbHbie UnpopManuoHHbIe MOXETIH
(HaTypHEIe)
MOZeTH KomnsiorepHas nHGOPMAIHOHHAA MOJIeIh —

MoOJAeJib, peaJIN30BaHHAA HA KOMIIbIOTEpe

9Tansl NOCTPOEHHA KOMIILIOTEPHOH HEGDOPMAaIHOHHON MOTeJIH:

Onpenenenue CHucTeMHBIN aHAIN3 Peanuzanusa momesun

eJan oO'beKTa Ha KOMIILIOTEpE:

MOZJEJIUPOBAHHUA MOJAeNTUPOBAHHUA: HUCIOJb3YETCA CHelHaJIb-
pesyJnbTaT — Teope- | goe mporpaMMHoe obGec-
THYeCKasdA HHQPOPMA- | neyeHUe UIM A3BIKU BHI-
IOHOHHaA MOJeJb COKOr'0 YyPOBHA

Bonpocbkl n 3agaHus

1. Yro rarkoe Mozenn? IIpuBeguTe npumMepsl MaTePHANIBHEIX MOJiesied, HE YIIOMAHY-
THIX B nnaparpade.

2. Yo rakoe nHGOPMAIMOHHAA MOJEJIL?
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3. MoskxHO Ji1 KapTy ropojia Ha3BaTh HHGOpMaIHOHHOK MoAeabio? O6G0CcHYHATE OTBET.
4. ITouemy MHOTHE Hay4YHEIE 3HAHUS MOYKHO OTHECTH K MHPOPMAIIMOHHLIM MOAEIAM?
5. KakoBa posb nHGOPMATHKH B HHPOPMAIIMOHHOM MOJAETHPOBAHUNA?

6. B yeM DpeMMyINEeCTBO KOMOBIOTEPHBLIX HHPOPMAIIMOHHBIX MOJeJIEH mepel Teope-
THYECKHUMH ?

7. Kakue naHHbIe BBl GhI BKIIOYHMJIH B HHPOPMAIIHOHHEIE MOAEIH CIEAYIOIIHAX 060 beK -
TOB H IIPOIIECCOB:

e o0el B IKOJbHOM CTOJOBOI;
¢ DEMOHT KBapPTHPBHI;
® IaccaXHp Imoesza;
e JIOM, B KOTOPOM BEI JKMBeTe?

CTpyKTYpbI AaHHbIX:
§14 | nepeBbs, ceTm,
rpadbi, TabnNuubI

JdaHHBIe, UCIOJIb3yeMbIe B 10004 nHPOpMaIIUOHHOU MOAeIu, BCEra onpe-
JeJIeHHLIM 00pa3oM yIopAA0YeHEl, CTPYKTYpHpoBaHbI. MHaye MOXKHO cKa3aTh
TakK: JaHHBIe, HA KOTOPHIX 6aszupyercsa nHboOpMaIuoOHHAA MOJelb, IPEeJCTaB-
JAI10T cob0ii cucTeMy cO BCEMU XapaKTEPHEIMH IIPU3HAKAMU — 3JIEMEHTHBIM
COCTaBOM, CTPYKTYpOii, HasHaueHueM. TaKkue CTPYKTYPUPOBaHHELIE CUCTEMBI
JaHHBIX YACTO HAa3hIBAIOT CTPYKTypaMHM AaHHLIX. Mcciaenys HEKOTOpYIO peasib-
HYIO cucTEMY (06 BEKT MOAEJINPOBAHUA), CACTEMHBIN AHAJIUTUK CTPOUT €e Teo-
peTnueckyio Mogenb (cM. puc. 3.1). IIpu aToM B nepByIio ouepelb OH HOJIJKEH
OonmcaTh CTPYKTYpPY AaHHBIX. MBI pacCMOTPHUM HECKOJIBbKO YaCTO UCIOJIb3ye-
MBIX BHJIOB OIIMCAHUSA CTPYKTYD JAaHHBIX: I'padbl, HEPAPXUUYECKHUE CTPYKTYPBI
(mepeBbs) U TAOIUIIBI.

I'padbli

NUndopmanmsa o HEKOTOPOM peajIbHOM 00 bEKTE MOJKET OBLITH IIpe/ICTaABIEHA
no-pasHoMy. B pa3roBopHoii peun MBI UCIIOJIB3yeM CJIOBecHOe (BepbaabHOE)
npeacrasiaeHune nadpopmanuun. Bor, HanpumMep, caIoBecHOE ONHUCAaHUE HEKOTO-
poii MmectHOCTH: « Haim paitoH cocTOUT U3 naTH mocenkos: llegxkunuo, Babku-
HO, PenikuHo, KommKkuH0 1 MBIIIKKHHO. ABTOMOOHJIbHBIE JOPOTH I POJIOMKEHBI
mexay: Heaxkuso u Babkuso, Jeaxkuno u KomkurHo, BabkneEo 1 MbImkuHoO,
Ba6kuno u Koinkuso, Komkuso 1 PenkuHo » . [Io TAKOMY OIIHCaHUIO JOBOJIb-
HO TPYAHO IIPEeACTABHUTh cebe 3Ty MEeCTHOCTb, HEJErKo M 3alOMHHUTH
omucaHue. A npeacTasbTe cebe, YTO IIOCEIKOB He 5, a 25! Bcé ropa3go moHAT-
Hee CTAHOBUTCSA U3 CXEMBI Ha pHC. 3.2 (Ha Heli TIoceJIKHM 0003HaUeHBI IEPBEIMU
6ykBaMu CBOMX Ha3BaHMIA).
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Puc. 3.2. HeopueHTHpOBaHHBIN rpad (ceTs)

9TO He KapTa MECTHOCTHU. 3/leCh He BRIZIEP)KAaHLI HalIpaBJeHHUA II0 CTOPOHAM
CcBeTa, He cobuiofeH MaciuTab. Ha 3Toil cxeMe oTpakeH JHINb GaKT CYIIIeCTBO-
BaHUS NATH IIOCEJKOB U JOPOYKHOM CBA3M MeXXAy HUMH. Takasi cxema Ha3hIBa-
eTcs rpadom.

I'pag omobpascaem sanemeHmubLil COCMA8 cucmemobl U cCMPYKmMypy ceaseil.

CocTaBHEIMH YacTAMH rpada ABJSIOTCSA BEpUIMHLI U pe6pa. 31ech BepIIu-
HBl N300pa’keHb] KPY)XKaMy, 0603HAYalOIUMH 9JI€eMEHTHl CHCTEeMEI, a pebpa
u306pakeHbl JUHUAMH, [IOKA3BIBAIOIIUMHU CBA3U (OTHOIIEHHUA) MEXAY dJie-
MeHTaMu. I'Jians Ha 5TOT rpad, JJerko MOHATh CTPYKTYPY AOPOKHOM CHCTEMEI B
JTaHHOM MEeCTHOCTH.

ITocTpoeHHRI# rpad MO3BOJISAET, HAIPUMED, OTBETHUTH Ha BOIIPOC: Yepe3 Ka-
K¥e IIOCEJIKH HAaZlo IPoexXaTh, 4ToOn fobpaThes u3 PenxkuHo B MbItnkuHO. Bua-
HO, 4YTO €CTh ABa BOSMOKHEIX IYTH; 0603HAYHUM HMX TaK:

HDP—K—B—M;

2 P—K—O0—B—M.

OueBUAHO, HepBLIil NYTH 60Jiee BHITOAHBIN, IOTOMY YTO OH Kopoue. OfHaKO
€CJI¥ IO KaKoii-To mpuunHe gopora Mmexxay K u B okarkercs Henpoeaskei (Hau-
HYTCA DPEeMOHTHBIe PaGOThI MJIH AOPOry 3aHECET CHEroM), TO €JMHCTBEHHBIM
ocTaeTcsa BTopoil nyTh. I'pad Ha puc. 3.2 elrfe Ha3HBAIOT CETHIO.

Has cemu xaparkmepHa 603MONCHOCMb MHONCECMEA PA3IULHBLX nYymeil ne-
pemeujeHus no pe6pam mexicdy HeKomopbiMU NaAPAMU 6ePULUH.

I ceTell TaKI)Ke XapaKTepPHO HaJINuUHe 3aMKHYTRIX IyTeif, KOTOphIe HA3bI-
BaroTca uukaamu. Ha puc. 3.2 umeerca nuki: K — I — B — K. Kcratu, TepmMuH
«AOPOYKHAA CEeThb» MCIOJb3YeTCA U B PasroBOpHOil peum. VI yueM Takas ceTh
ryime, TeM Jiydille AJIS COOOIIeHNA, ITOCKOJbKY IIOABJISAETCS MHOXKECTBO pas-
JIMYHBIX BAPHAHTOB IIPOe3/a.

T'pad, usobparkeHHH# Ha puc.3.2, ABAAETCA HEOPHMEHTHPOBAHHLIM I'Da-
dom. Ha HeM Kaskao0e pe6po 0603HaUaeT HaIuYKe AOPOXKHOM CBA3H MEXKAY ABY-
MA nyHKTaMu. Ho fopo’kHaA ¢Bs3b AeCTBYET OMHHAKOBO B 00€ CTOPOHBI: eCJIH
IIO AOPOT'e MOXKHO IIpoexaTh OT B K M, To o Heil )Ke MOKHO mpoexaTh ¥ oT M K
B. Takyio cBa3b ellie HA3LIBAIOT CUMMEMPUYLHOIL.

A Tenmepb paccCMOTpPHM ApPYroii npumep rpada — =a puc. 3.3.

ITOT HpUMep OTHOCUTCA K Meaunuue. U3BecTHO, YTO CYIleCTBYIOT YeThIpE
rpynnsl KpoBH YejioBeKa. OKa3bIBaeTCs, YTO IIPH IIEPEJIMBAHUY KPOBHU OT OAHO-
ro 4yeJIOBEKAa K [pyroMy He BCe I'PYIIIEI COBMecTUMEI. I'pad Ha puc. 3.3 mokashl-
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Puc. 3.3. OpuerTHpoBaBHEIM rpad

BaeT BO3MOKHbI€ BADUAHTHI IIePEJIMBAHUA KPOBH. I'pynirbkl KpoBU 0603HaUEHBI
BepuIMHAMHU rpada ¢ COOTBETCTBYIOIIMMH HOMEDPAMHU, & CTPEJIKH yKa3bIBaIOT
Ha BO3MOXXHOCTbH [IEPEeJINBAHU A OLHOM I'DYNNEI KDOBU UEJIOBEKY C APYTOM IrpyII-
noi kposu. Hanpumep, u3 aToro rpada BUAHO, YTO KPOBb I rpyIIILEI MOYKHO Ile-
penuBaTh JIOO0MY 4YeJIOBEKY, a UeJIOBEK ¢ | rpynmoil KpoBH BOCIHPHUHMMAET
TOJILKO KPOBBb CBO€ rpymnmsl. BugHo Takske, uTo yejioBeKy ¢ IV rpynnoit kposu
MOXKHO IIePEJINBATh JII00YIO KPOBb, HO ero cOGCTBeHHYIO KDOBb MOXKHO IepeJiu-
BaTh TOJIBKO Y€JIOBEKY C TOH K€ I'PYIIIOM.

CBa3u Me)XAy BepIUMHAMH HaHHOTO rpada HecummempuiHbl U IIOITOMY
u3obpaKkaloTcA HaNIpaBJIEHHLIMH JIMHUAMH CO cTpeJiIkaMu. Takue JIMHUYN IPU-
HATO Ha3HIBAaTh AYTAaMH (B OTJIHYMe OT pebep HEOPHEHTHPOBAHHLIX rpados).
T'pad c TakumMu cBoiicTBAMH Ha3bIBAETCA OPHEHTHPOBAHHBIM. JIMHUA, BBIXO-
AdAIasg M BXOAAINas B OGHY U Ty K€ BepIIMHY, HasblBaeTcsa merydei. Ha
puc. 3.3 IPHUCYTCTBYIOT YEThIPE TAKHE IIETJIH.

HeTpynHo moHATH npemMyIecTBa U306pa’keHUs CUCTEMBI IIepeJIUBaHUA
KPOBH B BHuzie rpacda 1o cpaBHEHHUIO ¢ BepOAJIbHEIM (CJIOBECHBIM) OIHCAaHUEM
Tex »Ke caMbIX IIpaBuJ. I'pad Ha puc. 3.3 J1erko BOCIpUHUMAaETCH U 3alIOMUHA-
eTcs.

Uepapxuyeckue cTpykTypbl (AepeBbs)

IIpu nocTpoeHrH HHPOPMALMOHHLIX MOJEJIEH MHOTHX CUCTEM IIDUXOAUTCS
HMEThH eJI0 C MepapXHyecKoH cTpyKrypoii. Kak npaBujo, nepapxmdecKyio
CTPYKTYPY HMEIOT CHCTeMbl AAMHHHCTPATUBHOI'O YIIPABJIEHHUS, MEXKIY dJe-
MEHTaMH KOTOPBIX YCTAHOBJIEHBI OTHOIIEHUSA TogYUHEeHHOCTH . Hanpumep: nu-
PEKTOD 3aBoAa — HadYaJIbLHUKM L[EXOB — HAYaJIbHUKH Y4aCTKOB — Gpuraau-
pel — pabGoume. MepapXMUeCKYIO CTPYKTYPY MMEIOT TaKKe€ CUCTEMbI, MEXKAY
3JIeMEHTAMHU KOTOPBIX CYIIeCTBYIOT OTHOIUEHUA BXOXKAECHUA OQHUX B IPDyTHE.

Ha puc. 3.4 nuso6pasxeH rpad, oTpaskamoliuii HepapXxHJecKyo afMUHUCTpA-
THUBHYIO CTPYKTYPY Hallero rocyzapcrsa: Poccuiickasa @egepanna geJTUTCA HA
ceMb aJJMHUHUCTPATUBHBIX OKDPYT'OB; OKpyra AeJATCA Ba peruoHsi (obsactu un
HaIlMOHAJIbHBIE PECIIYGINKH), B COCTaB KOTOPHIX BXOAAT ropojia U ADYTHe Ha-
ceJieHHBIEe MyYHKTHI. Takoi rpa¢g HaspiBaeTcsa AepeBoM. OCHOBHEIM CBOMCTBOM
JepeBa #ABJISETCA TO, YTO MEXKAY JI0ObIMU 1BYMS €ro BepIinHaMHU CyIlecTByeT
€QUHCTBEHHKBIHN IyTh. llepeBba He coepsKaT IIUKJIOB H IIeTellb.
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Poccuiickas depepauus

Ypanbckuin
oKpyr

CeBepo-3anaaHbii
oKpyr

Mpusonxcknin
OoKpyr

LeHTpanbHbiii
oKpyr
@ Huxeropoackas obn,

Puc. 3.4. I'pad nepapxuueckoii cucTeMul
(agMuHHUCTPaTHBHAA CTPYKTypa Poccuitckoii Penepanun)

O6BIYHO Yy AepeBa, 0TOOPAIKAIOIIEr0 HePAPXUUECKYIO CUCTEMY, BhIAEIAETCS
OJHa IJIaBHAA BepUIMHA, KOTOPAas Ha3bIBA€TCsI KOPHEM JAepeBa. ITa BeplIInHA
usobparkaeTca BBEpXY; OT Hee UAYT BeTBHM JAepeBa. OT KOPHS HAYMHAETCHA OT-
cyeT ypoBHeil AepeBa. BepmiuHbl, HeIIOCpeICTBEHHO CBA3aHHbIE C KOPHEM, 00-
Pa3yloT nepBhlii ypoBeHb. OT HUX UAYT CBSI3H K BEPIIHHAM BTOPOroO YPOBHA U
T. A. Ka)xaas sepmuna fepesa (KpoMe KOPHSA) UMeeT OJHY MCXOZHYI0 BepPIIIH-
HY Ha OpejbIAyIeM YPOBHE M MOXKEeT MMETh MHOXKECTBO IIOPOXKIEHHBIX Bep-
IIMH Ha cjegyiomnieM ypoBHe. Takoil MpHHIUI CBSA3M HA3BIBAETCS «OSHH KO
MHOTHMM>», B OTJIMNYHE OT CETH — TaM CBA3b « MHOIHE KO MHOTrMM» . BepIiuHHI,
KOTOpBIE He HMEIOT NOPOXKAEHHBIX BepIIMH, Ha3LIBAIOTCA JucThbaMH. Ha
puc. 3.4 BepuINHLI, 0603HaYAOI[MEe TOPOAA, ABJAIOTCA JUCTHAMH.

HMepapxUyecKMMH ABJIAIOTCA pa3JNUHbIe CUCTeMBI KJIaccubuKanuy B HaY-
ke. HanpuMmep, B 6M0JIOTHH BeCh )KMBOTHBIM MUp 3eMJIM pacCMaTpHUBaeTCA KaK
cucTremMa, KOTopas AeJHTCA Ha THIbI KMBOTHBIX, THIbI JeJATCA Ha KJACCHI,
KJIACCHI COCTOAT U3 OTPAMNOB, OTPAARI — U3 ceMeiicTB, ceMelicTBa JeJIATCA Ha
poasl, poasl — Ha BUABI. CliefoBaTeIbHO, CHCTEMA KMBOTHBIX MMeeT IIIeCTH-
YPOBHEBYIO MepapXHYeCKYIO CTPYKTYDPY.

IIpy n3yuyeHnu HHPOPMATHKH BaM He OJHAMKALI IPUXOANUJIOCH BCTPEYAThCA
¢ MepapxuyecKMMH cucremamu. Hanpumep, cucTemMa xpaHeHHMs (aijoB Ha
MAarHUTHBIX AUCKaX OPraHMU30BaHA II0 MepapXUYeCcKOMY NpuHIuny. Onepamnu-
OHHas CHUCTeMa MO3BOJIAET IOJYYHUTh Ha 9KpaHe KOMIbIOTepa n3obpaskeHue
daiinoBoii cTPYKTYPEHI B BuZe AepeBa (puc. 3.5). KopHeM aToro nepeBa ABJIAeT-
cs KOPHEBOii KaTaJIor AUCKAa, BePIIMHAMY — IMOAKATAJOT! Pa3HbIX YPOBHe.

Kak nssectHo, nyTh K daiiny — 3TO IyTh OT KOPHEBOT'O KaTaJiora A0 KaTaJjo-
ra, HeIIOCPEACTBEHHO COiep KaIllero JauHbli daiia. U aiasa kaxaoro daiia ra-
KO# ITyTh efHHCTBeHHBI. HanmpuMep, nyTh K QailiaM, cogepkaliyMca B KaTa-
Jore Images Ha prc.3.5, OIIUCHIBAETCS TaAK:

\Inform\hyperbase\6.11\Images
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Puc. 3.5. Hepapxuueckas cucreMa XpaHeHHud haityioB

IIpu noncke nHGOPMAIMH B lepeBe IepeMeilleHIe II0 HeEMY MOXKeT IIPOHCXO0-
JUTH TOJIbKO BBEPX MJIHM BHHU3 (HA YPOBEHb BLIIIE UK HA yPOBeHb HuKe). Hesb-
35 OCYIIECTBUTDH IIPAMOM II€pexo] MeXXAY BepIINHAMH OJHOI'0 YPOBHS.

Eme ogEuM npuMepoM HepapXuUyecKOM CTPYKTYPHI ABJAAETCS CHCTEMA 0~
MEeHHBIX ajpecoB B VHTepHeTe. PparMeHT 5TOH CHCTEMEI IIPEACTABJIEH Ha
puc. 3.6 B Buze aepesa.

HNuarepuer
l
l | [ |
com ru edu fr
ac psu

o>

Puc. 3.6. HepapxudecKas CTPYKTYypPa JOMEHHBIX agpecoB B UuTepHETE

B aTOM mepeBe OT KOPHA OTXOAT JOMEHE! IEPBOr'0 YPOBHA, 3aT€M — BTODO-
rouT. . OBasaMu n3006pakeHbl KOMIBIOTEPHI. AZpec KOMObIOTEPA BKJIIOYAET
B ce6s MoCJIeJ0BaTeJILHOCTH JOMEHOB M HMA KOMIIBIOTEpAa (CHavaIa 3aIUChIBa-
eTCs MM KOMIIBIOTEPA, 3aTeM AOMEH HUXKHEro YPOBHA U T. 4., IO ZOMEHa CaMo-
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ro BepxHero ypoBHA). JIJ1A Tpex yxasaHHRIX Ha puc. 3.6 KOMIIbIOTEPOB AOMEH-
HBIe afipeca 3allUChIBAIOTCA TaK:
www.pstu.ac.ru hidra.psu.ru

Kaxxayro BepuIMHYy AepeBa, He ABIAIINYIOCA JINCTOM, MOYXKHO pacCMaTpH-
BaTh KaK KOPEeHb NOJiepeRa, NCXOAAINero U3 3Toil BepuinHbl. Hanpumep, Ha
puc. 3.6 moanepeBo ¢ KOPHEM B BEPIIIMHE rU IPEACTABIAET CTPYKTYPY AOMEH-
HBIX UMeH poccHuiickoro cekropa UuTepHeTa.

mail.psu.ru

Tabnuubt

IlpeacraBnenune nHpopManuu B TabJIMYHOM (popMe IIMPOKO pacIpocTpaHe-
HO. TOJILKO B IIKOJIBLHON NpPaKTHKE BaM MNPHUXOAHUTCA BCTPEUATHLCS C MACCOi
Tabaul: pacoUcaHMEM 3aHATHI, KYPHAJIOM YCIEeBaeMOCTH, rpadHukoM ne-
WKYpCTB, Tabiunneint MeHaeseesa, TabauaMu PU3NUECKHUX CBOMCTB BeIlleCTB
(OJIOTHOCTH, TEMJIOEMKOCTH, 3JIEKTPUYECKOT'O COIIPOTHUBJIEHUA H Ip.), Tabiu-
IJaMH HCTOPHMYECKHX JAT ¥ MHOTMMHY APYTHUMH.

Yaine Bcero MbI II0Jb3YEMCS IPAMOYTOJILHEIMH TabaunamMu (66IBaOT U 60-
Jee « XUTpbie» (OPMEBI TAGJINI], HO O HUX MBI TOBODHUTH He Oyaem). IIpocreiimasn
TabauIa coOCTOMT U3 CTPOK H rpad (croabuor). B BepxHeil cTpoKe TaGaHUIIhLI
00BIYHO PaCIIOJIaraloTCs 3arOJIOBKH CTOJIOIOB. IlepeceueHne CTPOKH U CTOJIOIA
obpasyet aueiky. Tabauna 3.1 — mpuMep NpAMOYTroJAbHOM TabGMHIlBI, CORED-
JKalleil CBeIeHUs O IIOTo/le B TeUeHHe HECKOJIbKUX JHEei.

Ta6aruya 3.1.Ioropa

Jara Ocanxu TemnepaTypa, °C | laBrenue, mm pr. cr. | Bramuocrs, %
15.03.2007 cHer -3,5 746 67
16.03.2007 | 6e3 ocagxoB 0 750 62
17.03.2007 TyMaH 1,0 740 100
18.03.2007 JOMIb 3,4 745 96
19.03.2007 | Ges ocazkoB 5,2 760 87

O6paTuTe BHEUMaHHe Ha npaBuja odpopmiaenus Tabaun. Hag Ttabauieii 06-
BIYHO YKAa3hIBAETCA €€ HOMEDP M 3arojIOBOK. 3aroJIOBKH CTOJIOIOB HMHINYTCS C
NPOIKUCHOM GYKBBI; TaM, I'lle 3TO HEOOXOANMO, YKAa3bIBaIOTCsI PA3MEpPHOCTH Be-
JIAYHH,

Tabiauna 3.1 sABIAEeTCA OPUMEPOM TAOJIHIEI THIA «00BEKT—CBOMCTBO».
Kaxxnasa cTpoka Takoil TaGauIlkl OTHOCHUTCA K KOHKpeTHOMY 06bekTy. B Ha-
mieM npuMepe o0'BbEeKT — 3TO OoIpejiesIeHHLIN AeHb. IlepBbIii cToI6el; 06BIUHO
uaAeHTUGUIUPYeT 3TOT 00BEeKT (HaTa naeETHOUIUDYeET AeHb). ITocaenyromniue
rpadbl OTpa)kaloT cBoiicTBa 00beKTa. B Tabaune 3.1 3To MeTeoposorudecKue
nanHbie. OOpaTuTe BHUMaHWe Ha TO, UTO CTPOKH TaGJIMIBI PACIOJIOMKEHEI IO
BO3pacTaHMIO AATHI, T. €. HHPOpMAIMA B Tabiaulle ynopsaoudeHa (o jgare).
VHnopsaao4eHHOCTb IO3BOJISAET OLICTPO HAMTH HYXKHBIE JaHHBIE,
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Jpyroii Tun Tabann HaszpIBaeTcA «00beKT—00heKT». Takue Tabauis oTpa-
JKAIOT B3aMMOCBSI3b MEXJY PasiUYHBIMH o0beKTaMu. IIpuMepom ABJIsieTCA
TabJHIa yCcIeBaeMOCTH YUYEHUKOB II0 Pa3HbIM IIpeaMeTraM (Tabi. 3.2).

Ta6auya 3.2. YcneBaeMoOCTh

YuesHK IIpeameTt

Pyccknit | AareGpa Xumus ®duzuxa | Hcropua | My3ssika

AunukuH Iletp 4 5 5 4 4 5

Boros UBan

3 3 3 3 3
Boakos Unba 5 5 5 5 5
4 4 5 2 4

L KA

l'anxkuaa Huna

Ora Tabsuia oTpakaeT CBA3b MEXK Y 00beKTaMH JBYX THIIOB: YUeHUKaMHU 1
H3y4YaeMBIMH JucHUIIHHAMU. OIleHKa (PACIIoJIOyKeHa B ssueiiKe) ABJIAETCA Xa-
PAKTEPUCTHKOM TaKoM ¢BA3H. B Takoil Tabauile CTPOKM M CTOJOIEI MOT'YT IIO-
MEHATHCA MECTAMH: B CTPOKaX — MHGOpMaIusa o IpeJMeTax, B cToab1ax — o6
yueHHNKax. ¥Yo0Hee paGoraTs ¢ TabaumaMu, B KOTOPBIX CTOJIOIIOB MEHBIIE,
yeM cTpoK. OOBIYHO YUEHHKOB B KJjacce 0oJibIlle, YeM N3ydYaeMbIX IIpeIMETOB.

Ba>xHO¥ pasHOBHAHOCTBIO TAOJHI] THIIA «00BLEKT—00HEKT» ABJIAIOTCA ABO-
HYHbIe MATPHUbl. J[[BOMUHBIE MATpHUIBl OTOOPAKAIOT KAYECTBEHHYIO CBS3b
MeKay O0'beKTaMH: eCTh CBA3b UJH HeT cBA3u. Hanpumep, eciiyt OB yYeHUKHU
MOTJIHA BRIOHPATH H3y4YaeMble IIpeJMEThI II0 CBOEMY YCMOTPEHHIO, TO CBeJeHUA
0 TOM, KTO 4YTO U3y4yaeT, MOXKHO Ob1yI0 6bI IpeicTaBUTh B BUAe Tabanusl 3.3:

Tab6auya 3.3. A3yuaeMsble MpegMeThI

YueHHK IIpeameT

Pycckmii | AnreGpa Xumug | OPusuka Hcropua | Myssika

Anuxus Iletp 0 1 1 1 0 0

Boros Usan

Bonkos Unba

O |r |~

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

O |m |+

Tankura Huna

HeTpyaso moragaTscsa, YTO efUHUIA YKa3bLIBAeT HA N3yYaeMblil IpegMeT, a
HeHu3y4JaeMbIH IpeMeT OTMeUYeH HyJIeM.

Tabiuunbiii ciocob npeacTaBIeHUA NAHHBIX SBJAETCS YHUBEDCAJIbHBIM.
JI106y10 CTPYKTYpPY AAHHBIX, B TOM YHCJIe ¥ IPpEeACTaBJeHHYIO B oopMe rpada,
MOYKHO CBeCTH K TabnuuHoi ¢opme. Tabauna 3.4 — Bo3MOMHOe IIPeACTaBJIe-
HUe MepapXu4ecKol CTPYKTYDhI, U300pakeHHOM Ha puc. 3.2.
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Tabruya 3.4. ADTMHHEMCTpPaTHBHASA cTPYKTypa Poccuiickoit deaepauuu

T'opog Peruon Okpyr
Bepesaukn ITepMmckasn 061. IIpuBosmKCKRUil
Exarepun6ypr CaepayioBckas 06.. YpanbcKun
Kynryp ITepmckasn 06 ITpuBomxckuin
ITepmsb Ilepmckas 06.1. IIpuBosKCKH#H
Ceprues ITocaz MockoBckas 061, ITeHTpaJbHBIA

3anonHeHne TAGJIHMIBI MPOMCXOAUT MYTEM ABUXKEHHUS [0 JepeBy CHU3Y
BBepX (OT 1UCTheB K KOpHIO). [losyunnack Tabauiia Tuia «065eKT—CBOUCTBO» .
O6BeKTH — ropojia, a CBOMCTBAMU ABJIAETCA UX IPUHAAJIEIKHOCTD K COOTBET-
CTBYIOIIIUM aJAMHHUCTPATHBHO-reorpadpuueckum 3oHaM. CTPOKHM B JaHHOH
TabJnIe YIOPAAOYEHHI B aa(paBUTHOR IIOCIEA0BATEIbHOCTH Ha3BaHUII ropo-
JoB. Yucio rpad B Tabanlie paBHO YHUCJIY YPOBHel B AepeBe. HeT cMbIciia 3aBO-
AUTh rpady nox HazBaHueM «['ocyaapcTBO», IOCKOJIbKY BO BCeX CTPOKAaX B HEH
6yneT IpUCYTCTBOBATEL OAHO 3HaUeHUe «Poccuiickaa @emepanua» . Jlydiie aTo
CJIOBO BBIHECTH B 3aT'0JIOBOK TaOJIHIIEI.

Jua TabuYHOro NpeAcTaBIeHUA ceTed UCIOJIb3YIOT JBOMUYHBIE MaTPHILHI.
Tabauna 3.5 npeacraBiaser co60if ABOMYHYI0O MATPHILY, COOTBETCTBYIOLIYIO
CTPYKTYDe€ ceTH Ha puc. 3.2.

Tabauya 3.5. JopoxHasa ceTh

Iocenox ITocenox
Ba6kuno JAenkuno Komkunao PenkuHo MBINIKHHO
BabxuHo 0 1 1 0 1
Henxkuuo 1 0 1 0 0
Komknuo 1 1 0 1 0
PenkmnHO 0 0 1 0 0
MEBIIIKMHO 1 0 0 0 0

JlBouuyHas MaTpuIla B 3TOH Tabauile Ha3bIBAETCA MAMPUUEl CMEHHOCTU:
€QUHUILI CTOAT Ha NEePEeCeYEeHUH CTPOK U CTOJIOIOB ¢ HA3BAaHUAMHU CMEXKHBIX
(coepuHEHHBIX AOPOToi) moceaKoB. Eciiu ceTh ABIAETCA HEOPHEHTUPOBAHHBIM
rpacdomM, To MATPUIIA CMEXHOCTY CHMMETPUYHA OTHOCUTEJLHO I'JIaBHOM JUaro-
Hajyu, UAYyLIei OT BepXHero JIeBOTO YIJjla B OPABBLIA HUXKHHUHA YyroJ MaTPHILLI
(moaymaiiTe caMu nouemy). Besaencrsue 3Toro, ecJiv CTPOKH M CTOJIOIBI IIOME-
HATH MECTaMH, TO MATPHUIA HE UBMEHHUTCH.

3aMedaHHMe: BOIIDOC O TOM, KaKyi Hudpy (HOJb UJIH €AUHUNY) CTABUTH B
AUarOHAJBbHBIX KJIETKAaX, HOCUT YCJIOBHBIN XapakTep. M0OXXHO JOrOBOPUTHCA
no-pasHomy. B TaGauine 3.5 nocrapiieHbl HYJIM U3 TeX COOOpa’KeHUi, 4To, Ha-
npumMep, goporu BabkuHo—BabKkuHO He cylecTByeT (XOTHA, B IPUHIIUIIE, MOXK-
HO IIOCTPOUTH TAKYIO IIETJI0).
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Y MaTpHuubI, OTpa)kalollleil OpUeHTHPOBAHHEIN rpad, TaKOH CHMMeTPHY-
HOCTH He Gyzner. B aToM ciiyuae Hafo AOMOBOPHUTLCS O CMEICJE CTPOK M CTOJIG-
noB. Hampumep, nIycTh AJA KaXKA0¥ maphl CMEeKHBIX BEPIIUH CTPOKa 0603Ha-
JaeT HAYaJILHYIO, a CT0JIGel, — KOHeUHYIO BepiiuHy. Torga cCTpykTypy opueH-
THUPOBaHHOrO rpacda, Mn300pa’KeHHOro Ha puc. 3.3, MOXXHO HOpPeACTaBUTH
caenymolleil JBOUYHOMH MaTPHIEi CMeXHOCTH — TabJ. 3.6.

Tabauya 3.6. IlepenuBanue KPOBH

HavaaxsHas BepIIMHA Komeunas Bepmuna
I 1I 111 v
I 1 1 1 1
11 0 1 0 1
111 0 0 1 1
v 0 0 0 1

MoskeT BOBHHMKHYTH BOIIPOC: 3a4eM MBI IlepeBoguaH rpadbl B TaGIMYHYIO
¢dopmy? Begs rpad, ¢ TOUKH 3peHUs UeJIOBEKa, ropas3ao HarJIAAHee U IOHATHee
IpeACTaBJIsIET CTPYKTYPY CHCTEMBI, ueM Tabuuiia. g yeJoBeKa 3TO AeHCTBH-
TesabHO Tak. OAHAKO s KOMIIBIOTEPHOM 06paboTKu TabianyHas ¢dopma rogxo-
AuT ayuine. MHOrHe KOMIOBIOTEDHbIE TEXHOJIOTHH paboTaioT ¢ Tabannamu (6a3bl
JlaHHBIX, 3JIEKTPOHHBIE TAOaUIBI); 06paboTKy Tabiml, yZoOHO ONHMCHIBATH Ha
YHUBEPCAJIbHBIX S3bIKaX IporpaMMupoBanuia. [IoaToMy npesicTaBiieHHe CUCTe-
MEI B popMe rpada 0OLIYHO UCIIONB3YETCS B TEOPETHUYECKUX MOJeJIsAX, a B KOM-
NBIOTEPHOM MOZeJUPOBAHUM Yallle paboTaloT ¢ TAGJIMUHBIM IIPEACTABICHHEM.

Cuctema OCHOBHbIX NMOHATUN

CTpyKTYypHI JaHHBIX
I'padsr Ta6auubl
PasnoBuaHOCTH rpada d1eMeHTHI MPAMOYTOJLHOM
Ta6IHMIbI
JepeBrpa T Cern Crpoxku T Cronbint l Hueitkn

Tun ceaseii B rpade

Tunel Ta6amix
OauH KO MHOTUM MHorue ko MEOTrMM
9dJeMeHTEI JepeBa d1eMeHTHI CeTH
Kopens ] BerBn l JInctbsa | BepuimHH Pe6pa |OGwexT— |O6bexr— |IBOMYHAS
~ | cBoOiicTBO | 0OBEKT MaTpuana
EAMHCTBEHHOCTH OYTH MHosxecTBeHHOCTD Ty Telt
MEeX/Ay BepIIMHaMU Me)XJy BepIIHHaMHK
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1.
2.
3.
4.
5.

N

11.
12.
13.

14.
15.

16.

17.

Bon POCLI U 3aaaHNA

Yro Takoe rpad? M3 uero oH cocTouT?

Kakoii rpa¢g Ha3uIBaeTCA HEOPUEHTHUPOBAHHLIM ?

Yro Takoe cerb? Kakne xapakTepHbIie 0COOEHHOCTH HMeeT CeTh?
Kakoii rpad HaspIBaeTCA OpPUEHTUPOBAHHBIM? IIpHBEeANTE IPHUMEDHI.

JlaiiTe UMeHa BO3ZMOYKHBIM CBA3AM MEXKAY CAEAYIOMMMH 06 5eKTaMH U 1306pasuTe
CBA3KH MeXKAy HUMHM B ¢opme rpada: 6par U cecTpa; yuyeHHK U mkoJja; Cama u
Mama; MockBa u BepsinH; MUHHACTD, AUPEKTOD, pabounii; Ilymkun u Haurec; Es-
pona, ®paunuda, ITapux.

. H3o6pasure B Buje rpaga CHUCTEMY, COCTOAIYIO U3 YEThIpEX OAHOKJIACCHHKOB,

MEeXAY KOTOPBIMH CYIIIECTBYIOT CJAEAYIONIE CBA3H (B3aMMOOTHOIIIEHU A ): Opyxam:

Cama u Mama, Cama u Jama, Mama u I'pumna, 'punia u Cama. I'maaa ma nmosay-

YeHHBIH rpad, oTBeThTe Ha Bompoc: ¢ KeM Callla MOXKeT ITOJLeJINThCA CEKPEeTOM, He

PHCKYs, YTO OH CTaHET U3BECTEH KOMY-TO APyromy?

HapucyiiTe ABa BapuaHTa rpada cucreMbl « KOMIIBIOTED», COAEPIKAILErO CIAERYIO-

e BEPIINHEL: IPOLECCOP, OlePATHBHAA ITaMATh, BHEIIIHAA IaMATh, KJIaBHaTypa,

MOHUTOD, IPUHTED; a) JUHNUSA CBA3HU 0603HAYaeT OTHOIMIeHUe «IiepeaeT nuHhopma-

IiUIo» ; 6) IMHAA CBA3K 0603HAYAET OTHOIIECHUE «YIPABJIAET».

I'pad ¢ kakMMH CBOICTBaMH Ha3HIBAIOT AepeBom? UTo Taxoe KOPEHD lePeBa, BeTBHU,

JUCTbA?

Kaxue cucTeMbI HA3BLIBAIOT HEPAPXUUYECKUMH ?

ITocTpoiiTe rpacd CTPYKTYpPHI yIpaBileHHA Bameil mkosoi. Oxasasicsa Ju OH Aepe-

BoM? Ecau fa, TO YTO HAXOQUTCS B KOPHE 9TOro AepeBa? UTo ABAAETCA IUCTHAMU?

OTkpoiiTe cCTPaHHUIY C COAEePXKAHUEM JAaHHOrO yuebHmKa. VIzo6pasuTe CTPYKTYDY

9TOrO COAEPIKAHNSA B BUJE JlepeBa.

B yem cocToHUT yA06CTBO TAOIUMYHOrO IPEACTABIECHNA HHPOPMALUK?

ITpuaymaiiTe CBOM IPHMEPEI TAGIUIL TUIIA « 06 HEKT—~CBOMCTBO» M «00BEKT—0GHEKT» .

Yro Takoe ABouuHasa MaTpunia? Kakyo nHbopmanuio oHa B cedbe cCOaepKUT?

HapmucyiiTe TpoM3BOJIBHYIO CTPYKTYPY INIOGaJIbHOM KOMIIBIOTEPHOM CEeTH B BHJIE

rpacda, B KOTOPOM BepPIINHBI 0603HAYAIOT CEPBEPHI, a pebpa — MuHNU cBA3U. Omu-

IITATE 9TY CeTh B BUJE ABOMYHOM MaTPHUIILI CMEXKHOCTH.

JiBoMUYHEBIe MaTPHUIIBI yAOOHO UCIIOJIL30BATH AJIA PEIIEHNA HEKOTOPHIX JIOTHYECKHUX

3aJ1a4 — roJIOBOJIOMOK. IIonmpo6yiiTe TAKMM IIyTEeM PEIlNTh CICAYIOLIINe 3aa4uu.

1) Umena UBaHoOBa, IleTposa, CemenoBa u Hukonaesa — HBaH, Ilerp, CemeH u
Huxonait, npuuem Toapko y HukosaeBa uMs cosnagaer ¢ haMuiaueii, T. e. ero
soByT Hukounaii. CemenoBa 30ByT He IlerpoMm. OnpenenuTs ¢haMHINIO B UMS
KaXJoro YeJIOBeKa.

2) B Hopunbcke, MockBe, PocToBe u IIATHropcKe »KUBYT YETHIPE CYIPYIKECKHE
napbl, IPUYEM B KayKAOM ropojie — TOJILKO OfHA napa. iMeHa sTHX Cynpyros:
Amnron, Bopuc, Hasun, I'puropmii, Onbra, Mapusa, Ceernana, ExarepuHa.
AHToH sxuBeT B Hopunscke, Bopuc u Onbra — cynpyru, I'puropuit u CeeTiana
He XKHUBYT B OQHOM ropozie, Mapus sxuBet B MockBe, CBeTjiaHa — POCTOBYAaHKA.
KTo Ha KOM KeHaT ¥ KTO rae >XUBeT?

HapucyiiTe pofocI0BHOE AEPEBO CBOEM CEeMBH (TOJBKO 10 MYXKCKOM HJIM TOJIBKO IO

MKEeHCKOMH JINHUH) ¢ Han6GOoJIBIIINM YHCJIOM N3BECTHRIX BaM ypoBHe#. IlonyueHHoOe fe-

PeBo IpuBeAUTe K TabmnuHoii dopme. B mossax, 3HaueHNsT KOTOPBIX HEU3BECTHHL, ITI0-

CTaBbTe MPOYEPKH.
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NMpumep CTPYKTYpLI
§15 | AaHHbIX — MoAenu
npegmMeTHOU obnactu

Pasbepem npumep Ha IIOCTPOEHHE CTPYKTYPHI JAaHHBIX, ABJIAIOIIEHCA HH-
dopManOHHEOK MOAEIBIO PeaJIbHOM cHCTEeMBI. B KauecTBe 06'beKTa MOAEIUPO-
BaHHU4A (peasIbHOM cucTeMBbl) BhIOepeM IIpoIecc IpHueMa B BeIcIiee yueb6Hoe 3a-
BeneHue. Ilycrs aTo 6yeT YyHUBEPCHTET.

ITocTpoeHne MoAeIM HAaYMHAETCA C CUCTEMHOIO aHaJIM3a IIpeAMETHO# 06-
Jactu. B faHHOM ciyuae npedmemHuoil o6racmoio aéasemcs paboma npuem-
Hoill xomuccuu yrHusepcumema. IlpeacTaBuM ceGs1 B pOJIM CUCTEMHBIX aHAJIHU-
THKOB M HAUHEeM paboTy.

ITocTaBneHHas HaMu 3ajJaua ABNAETCA HerpocToii. IIponecc mpueMa B yHU-
BEPCHUTET IIPOXORUT Yepe3 HeCKOJbKO cTanuii. Onumiem ux.

1. ITogroroBuTeNLHEIIL STAIL: IIPEJOCTaBIeHHe HHGOPMAIIHUH O By3€, ero da-

KyJbTeTax AJIA IPUHATHA PELIeHUS MOJOALIMH JIOXbMH O IIOCTYIIJIEHUHA
Ha KOHKPETHBIHN paKyIbTeT, HA KOHKPETHYIO CIIEIHAJIBHOCTD.

2. IlpueM JOKYMEHTOB OT aGUTYpPHEHTOB, 0QOpPMJIEHHE JOKYMEHTAIIUH.

3. Cpaua abUTypHUeHTAMU IPHUEMHBIX 3K3aMEHOB, 00paboTKa pe3yJbTaTOB

9K3aMEHOB.

4. IIponenypa 3auncJaeHUA B YHUBEPCUTET 110 Pe3yJILTATAM 3K3aMEHOB.

Bce aTi dTansl CBA3aHLI ¢ IOJIyYeHUEM, XpaHeHHeM, 06paboTKoi 1 Ilepena-
yell mHGOpPMAIIUH, T. €. C OCYIEeCTBJIeHNEeM NHPOPMAIIMOHHBIX IIPOIIECCOB.

Ha noaroroBuTeIbHOM sTame OT Halleil HHGOPMAITUOHHOM MOJEIN B IEPBYIO
odepenb IOTPeOYIOTCA CBeACHUA O ILJIaHe IIPHeMa B YHHUBEPCUTET: Ha KaKuX da-
KYJIbTeTaX, KaKHe CIeIHaJbHOCTH OTKPBITH AJIf IIOCTYILJIEHU; CKOJIBKO YeJIo-
BeK IIPUMHUMAaETCs Ha KasKAYIO clienyaibHocTh. Kpome Toro, abutypueHTOB (1
UX PORUTEJIEH ) HHTepecyeT: KaKkHe BCTYIIUTEeJbHbIe 9K3aMEHbI CRAIOTCSA Ha KaXk-
JOM daKyJIbTeTe, KaKHMe 3aCUUTHIBAIOTCA 110 pe3yJjbTaTaM EI'O.

Knaccuueckun
yHUBEepCcUTeT

UcTopuueckun
dakynbTeT

OKOHOMUYECKUN
dakynsTet

Opuanyeckuin
dakynbret

Puc. 3.7. Uepapxusa faHHHIX 06 YyHUBepCcHTETE U a0UTypHeHTaxX
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Ha BTOpOoM sTane npuneMHasi KOMUCCUA 6YZeT IOJydaTh U o6pabaTeIBaTh MH-
dopmManuio, IOCTYNAIOIIYIO OT a0MTYPHUEHTOB, IOJAIOIINX 3a7ABJIEHUS B YHU-
BEPCHUTET.

Ha TpeTheM sTane npueMHasa KoMuccusa 6yaeT 3aHOCHUTh B MHGPOpMAITUOH-
HYI0 6a3y pe3yJbTaThl BCTYIUTEJIbHBIX 9K3aMeHOB (uau EI'D) aa4 KaXxgoro mo-
CTyHAaloiero.

HakoHel, Ha 4YeTBepPTOM 3Talle B CUCTEMY BHOCSTCS OKOHUAaTeJIbHBLIE De-
3yJIbTAThH] IPUEMa: CBeJeHHUs OIS KaXXKI0ro abUTypUeHTa O TOM, IIOCTYIIUJI OH B
YHUBEPCHUTET UJH HET.

Bce manHBIE, 0 KOTOPBIX T'OBOPHJIOCH BBHILIIE, MOTYT ObITh OOBLEJUHEHBI B
TPEXyPOBHEBYIO HEPAPXUUYECKYIO CTPYKTYDPY, IIPDEACTABJIEHHYIO B BuJe rpada
Ha puc. 3.7. 3a Ka)KA0M M3 BEPIIIUH 3TOro rpada KpoeTcs COBOKYIIHOCTh JaH-
HBIX N0 KaXXJOMY M3 Ha3BaHHBIX (3allUCAHHBIX B OBaJie) 06HEKTOB. 3TH COBO-
KYIHOCTH JaHHBIX CBeJleM K TaOJHIlaM, T. €. IIOJYYHM CTPYKTYPY AAHHBIX B
dopMe TabBIMUYHON MOAEH.

Ins kaXxgoro ypoBHA Aepesa 3.7 coanaerca tabauma ceoero Tumna. Bor kak
BBITJIAAAT TaOJULLI AJIS YPOBHEM GaKyIbLTETOB U cllellHaJbHOCTel (Tabu. 3.7 u
3.8).

Tabruya 3.7. DakyabTeThl

Ha3sBanue pakyasTera Jk3ameH 1 Jx3amMeH 2 Jx3ameH 3
9KOHOMHYECKHUH MareMaTHKa reorpadus PYCCKHI A3BIK
MCTOpPHUYECKHI ucropusa OreyecTBa | MHOCTPAHHBIN ASHIK | COUMHEHHE
IOPHAUYECKMIT PYCCKHI A3BIK HHOCTPAHHEIM A3BIK | 00IleCTBO3HAHME

Ta6aruua 3.8. CnenuaJdbsHOCTH

HazBaHHne Crlel{HaJIbHOCTH Haszsanue ¢paxyanrera IInan npueMa
(HUHAHCHI U KPEAUT 3KOHOMHYECK U 25
OyXrajiTepcKuii yueT 3KOHOMMYECKH 40
ucTopusa HCTOPHUYECKH It i 50
MHOJIUTOJIOTUS HCTOPHUYECKUH 25
IOPpUCHPYAEHIMA IOPUAUYECKUH 60
conuaabHasa pabora IOPHANYECKH 25

Tabauupr 3.7 u 3.8 mpeacTaBadArT co0oil 39KIEMIJIAPHL TabIUILL
DAKVYJIBTETEI u CITEITMAJIBHOCTMH. Ilpu onucaiuu CTPYKTYphI Tabaiu-
IbI JOCTATOYHO YKA3ATh €€ UM M IePEeYUCIUTh 3ar'0JIOBKHU BCEX CTOJIOIIOB.
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DAKYJIBTETHL CIIEXMAJIBHOCTH
Haspanue dpakyabrera HasBaHue cnenmansbHOCTH
Jk3ameH 1 HasBanue paxkynbTeTa
JK3aMeH 2 Ilnan npuema
Ik3ameH 3

TpeTuii ypoBeHb fepeBa HaUMHaeT (GOPMHUPOBATHLCA Ha BTOPOM 3Tane pabo-
THI IIPUEMHON KOMUCCHH. B 3TO BpeMdA aGUTYPHUEHTHI HUIIYT 3asABJIEHUA O O~
IIyCKe K MOCTYIIEHHIO, CAAIOT HeOOXOAUMBIe JOKYMEHTH! (KOIIMH IacliopTa,
IIKOJBHOTO aTTecTaTa M JAp.), 3allOJIHAIOT aHKeTy. KaskaoMy abUTypHEHTY
IIPUCBAaMBAETCA €ro JUUYHBIH HAeHTU(DUKATOpP — HOMep peructpanuu. aee
noj 3TUM HOMepOM OH 6yaeT ¢UrypHpoBaTh BO BCEX JOKYMEHTAX.

Ha xa>xkporo abutrypueHTa rOTOBUTCA aHKETA, KYAA 3aHOCATCA €r0 UCXOJ-
Hble JaHHble (paMUuInsg, UM, OTUYECTBO, JaTa POKIEHUA U Apyrue cBeJeHusd,
HY>XHble IPUEeMHOH KOMHCCHUH), CBeIeHUHA O PaKyJIbTeTe U CIie[UaJIbHOCTH, HA
KOTOPYIO OH IIOCTYyIIaeT.

B nponecce craun sx3aMeHOB (Ha TpeThEM 3Tale) B aHKeTY O6YAyT 3aHOCUTD-
cA IoJIyyeHHbIe oeHKH. IlocyieiHeill 3anuChIO B aHKeTe OYAeT 3allUCh «3a4UC-
JeH» HNJU «He 3aducieH». Bcio Tabimuny c nepeyucjIeHHBIMH [JaHHBIMU
HazoBeM ABUTYPUEHTHI.

ABHTYPHEHTBI

PerucrpanMoOHHbI! HOMED

Damuausa

HUma

OT4yecTBO

Hara poxxaeHusa

Topon

3akoH4YeHHOe yyebHoe 3aBefieHue

Hassanue crieniuajbHOCTH

ITpousBOACTBEHHEII CTAXK

Menanas

OueHKa 3a 3K3ameH 1

OueHka 3a 3k3ameH 2

OneHka 3a 3K3aMeH 3

3ayucieHue
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¥ Bac MOKeT BOSBHUKHYTD BOIIPOC: KAK B TPeX MOJyYeHHBIX TabJaunax oTpa-
JKeHa CBA3b MEXXJAYy HUMH, KOTOpasd ABHO o6o3HaueHa Ha rpade puc. 3.7? Ta-
Kasa CBA3b MeXKAy TabiuiaMu CyIIeCTBYeT 3a CUeT UMEIOIUXCA B HUX OOHIUX
(coBnagaromux) noyeit. B rabaunax ®PAKYJIBTETHI u CIIEITUAJIBHOCTHA
ecTs of1iee nmojye « HazpaHue paxyabpTetas. B rabnunax CIIEIITMAJIBHOCTH
u ABUTYPUEHTEHI o6mmum mosem Apasderca «HazBaHMe CIeITHAIBHOCTH».
Baarogaps aToMy Bcerga MOXXHO IIOHATD, HA KAKYIO CIIeIIUAJIbLHOCTD IIOCTYIIaeT
OaHHBIA aOUTYPHUEHT, a Yepe3 HHGPOPMAIIHIO O CIIeIITHATILHOCTH MOKHO y3HATh,
Ha KaKoil QakyJIbTeT OH IIOCTyNaeT. 3ech IPEAIIoaraeTcsa, YTo Ha3BaHU A cIIe-
I HaJbHOCTEM Ha Pa3HBIX (DaKyJIbTeTax He MOBTOPAIOTCH, KAK 3TO B IPUHSATO B

By3aX.
IToaBegeM MTOr: HAMM IIOCTPOCHA CTPYKTYPa HJAHHBIX, COCTOAIAA U3 TPEX

B3aMMOCBA3aHHBIX TabJINL, ABJIAKOIIaACA TabJIHYHOMK (hopMOH HHPOPMAITUOH-
HOM MoJeJn IpeAMeTHOIi obiacTt «IIppeMHaA xaMIIaHUA B YHHBEDCUTETE» .

Cucrema oCHOBHbIX NOHATUMA

IIocTpoeHHe CTPYKTYPHOM MOZEIH

Onpedenenue npedmemHoir o6aracmu Mo0enUPOBAHUSA:
paboTa NpreMHOH KOMUCCHUY YHUBEPCUTETA

Onucanue uepapxuueckoit cmpyrxmypst 0aHHbLX:

BbLJieJIeHbl TP YDOBHS HUepapXun: GaxkyJbTeThl, CIIeIlUalbHOCTH,
abUTypHeHTHI — TPH THUIIA 06 BEKTOB MOJAENIH

Onpedenernue neo6xo0umozo Habopa napamempos ( ceoilcme, ampubymos )
Oan kandozo muna 06seKmos

Onucanue mabauy daa 8cex munos 06seKmos

Opzanusayun ceaseii mencdy mabiuyamu:
obecrieyeHe HAINYNA COBIIAAAIONINX ITOIei B Tabiumax

Bonpocbl u 3apaHus

1. a) ITepeuncanTe 3aaun, KOTOPEIE JOJIJKHA pelllaTh MPOEKTHPyeMasa HHGopMAaIH-
OHHaA MOJAeJIb IPUEMHOH KaMIIaHHH B YHHUBEPCHTET.
6) Kaxasa uadopManus IpeACTaBIsSETCA BAKHOMN IIPHU IpHEMe B BY3 C TOYKH 3PEeHUA
noctynaromero? C Touxu 3peHns By3a?

2. PaspaboTaiiTe 1o aHaoruu HHGOpMamHOHHYI0 MoAeNb «IIIkosa» . Mogens gonxaa
OBITH IPEACTABJIEHA B rpadHUecKoi U TabIUYHOMK opMax.
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Anroputm
§16 KaKk moaenb
AeATeNbHOCTH

CHoBa BepHeMcCsl K IOHATHIO aJrOpHTMa, KoTopoe obcyskaaiock B § 9.
Opuako Teneps 6yaeM aHAJIU3UPOBATE IIOHATHE AITOPUTMA C HOBOM TOUKH 3pe-
HuA. B HayKe 0 MOAEJIUPOBAHUHY CPpeIU MHOTHX BUIOB HHGOPMALHOHHBIX MO-
JeJieil Ha3bIBAIOTCS U AJTOPUTMHYECKHE MOJEIH.

Y10 Takoe anropurMuydeckaa moagenb

ITortpoGyeMm paszobpaThCs, IMOYEMY aJrOPUTM MOYKHO HAa3BaTb MOAEJbIO U
YTO OH MOJEJIUPYeT.

Kak BaM U3BECTHO, A20pUmMM — MO NOHAMHOE U MOYHOe npednucanue
KOHKDEMHOMY UCNOAHUMENID COBePULUMb KOHEYHYI0 nocaiedo8ameabHoCmb
Odelicmeuil, npusodawyr k nocmasaernnoil yeau. 3 onpenenenus ciaenyer,
YTO IIOCTABJIEHHAA ILEeJb AOCTUTAETCS depe3 NesATeJbHOCTDH (IIocjaeZoBaTelb-
HOCTB OeHCTBHUI) HEKOTOPOTO UCIIOJIHUTEJ .

ITansl AesITeJIbHOCTH OT ONpeAeieHUs HeJH (II0OCTAHOBKH 3aJadyH) JO MOJY-
YeHUs pe3yabTaTa TaKue:

1) ompenenenue 1eau;

2) niasupoBaHue paboOThI UCIIOJHUTEA;

3) paboTa UCTIIOJIHUTEIA;

3) monyueHue pe3yJbTaTa.

I'me »xe 3xech MecTO aaropuTMy? AJITOPUTM — 3TO AE€TAJbHBIHN IJIaH paboThI
HMCIOJIHUTEJIS, 9TO OIMCaHUE MOCJIeJOBATEILHOCTH 3JIeMEeHTapHbIX JeHCTBUH,
KOTOpHIe JOJIKEeH COBEPIIUTH MCIOJHUTENb. Ho BCAKUIA IIJIaH MJIKU OMUCaHUe
ecTh HHGOpMaNUOHHAas MoAeab. CieJoBaTeILHO:

A.JII‘O])PITM ABJIAETCA HHQ)OpMaHPIOHHOf;I MOAeJIbIO AeATEJIbHOCTH UCITIOJI-

HHUTEeJIsA.

Taxkyio Moaesb 6ygeM Ha3bIBATH AJTOPHTMHUYECKOM.
B cxemaTuueckoM BHMJe 4YeThIpe OMUCAHHBLIX JTalla IpPeACTaBIeHbl Ha
puc. 3.8.

OnpeneneHue Mocrpoernne

mesnu LIaHA — Pa6oTa Honyuenue
(mocTaHOBKA HCIIOJTHHUTENA pe3yiabpTara
3aauM)

pa6GoThr
HCIIOJTHUTEJIS

Puc. 3.8. OTane! ABHKEeHHUA OT LeJH K Pe3yJIbTaTy
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YT06B!I MOCTPOUTH PEAJIBHBIN IIJIaH-aJIrOPUTM, KOTOPhIM OKaKeTCcA BbIIOJI-
HUMBIM, HY>XHO TOYHO 3HATH BO3MOXXHOCTH MCIIOJHUTENA. ITH BO3ZMOYKHOCTH
onpenensTcA cucreMoi komana ucnoaautean (CKH). CocraBiasasa aIroputM,
HeJIb3s BRIXOAUTH 3a paMKu CKH. B 3TOM COCTOUT CBOMCTBO MOHATHOCTH aJIT'0-
puTMA.

OkaabiBaeTcsi, ropasfio OpoIlle MMOCTPOUTHL AJTOPUTM MAJs IIPOTrPaMMHO
yIpaBJjsieMoro aBToMaTa (B TOM 4ucJje KOMIbIOTepa), YeM IJid yejaoBeka. s
aBromaTa CKM — 5To cTporo onpeaesieHHBIN KOHeUHbI Habop KOMaHJ, 3aJI0-
KeHHEBIN B HEero KOHCTpyKTopaMu. IIosTOMy ajJropuTM mpeacTaBJseT coboit
TOYHOE OIIMCaHMe ero paGoThl, ¥ aBTOMAT BBHINIOJIHsET paboTy, ¢popmanvHo cie-
Ays yKasaHUSM ajJropurma. Jisg ynpaBieHUsa aBTOMATOM HJIH KOMIIBIOTEPOM
HeTPYAHO NpUAYyMaTh (opMaJU30BaHHBIN S3LIK ONMMCAHMA anropurmos. Ta-
KUe s3bIKM Ha3bIBAIOTCS A3BIKAMH IIPOrPAMMMPOBAHMA, a aJITOPDUTM, IpeS-
CTaBJIeHHBI! Ha A3bIKe IPOrPaMMUPOBAaHU s, Ha3bIBaeTCs IIPOrpaMMON.

CrnoxxHee neyo 06CTOUT ¢ UeJIOBEKOM, KOTOPOT'O TPYAHO Ha3BaTh GopMaJib-
HBIM HMcnoJIHUTeNeM. Y uTo coBepiiieHHO oueBuAHO, CKY yesioBeKka HEBO3MOYXK-
HO IIOJIHOCTBIO OIIMCATh.

Mpumep anropuTMuyeckon Mogenu

O6cynuM onucaHHEIE BhINle NpobiieMBl Ha KOHKPETHOM IipuMepe. BepHeM-
cf K 3aja4ye, KOTOPYIO paccMaTpuBaiau B § 11, — yragblBaHMe 11€JIOTO YUCIa U3
3aJaHHOTO AUana3oHa MeTOAOM IIOJIOBUHHOTIO AejieHusi. HanmoMHUM IOCTaHOB-
Ky 3aza4u. IlepBhIi MI'PDOK 3aragbIBaeT 1eJioe YHCJIO U3 3aJaHHOI'0 Auana3oHa
yuces, Hanpumep ot 1 1o 100. Bropoii nojkeH yragaTs 3TO YUCJIO 32 HAMMEHb-
miee KOJIMYECTBO BOIIPOCOB.

3amnuileM ajJropUTM YragbIBAHUA YMUCJIA METOAOM IIOJOBHMHHOTO AejIeHUd,
OPMEeHTUPOBaHHBLIA HA HCIOJHUTEJA-4E€JIOBEKA.

AnropuTM YTaIOwBaHUE uMCIa
JaHo: muanaszsoH umucen oT A mo B
Hago: yrazmaTb umcyo X, 3alyMaHHOE UITPOKOM, MCIOJb3ys ajIlOPUTM
[TOJIOBUHHOT'O ILOEeJIEHUS
Hawano
1. BazmaTe BoOnpoc: X MeHblle CpeOHEerO 3HadeHuss Mexny A u B?
2. Ecau oTBeT "ma", TO NPMHATHL 3a 3HauyeHMEe B Lesyw 4acTb cpen-
Hero =3HaueHUs
3. Ecnm orBeT "HeT", TO NPUHATL 3a 3HadeHue A Onuxanuwee Lejoe
uycygo, 6Oonblee, uyeM cpenHee
4. Ecyim 3HadyeHus A u B paBHH, TO ux obllee 3HadYeHMe U €CTb UC—
KoMoe umcyio X
5. Ecsu 3HadeHuss A u B He paBHH, TO BEPHYTBCS K BHIIOJIHEHUIO [MYHK-—
Ta 1
Konen

Hackoapko MHOrocjaoseH 3ToT aaroputMm! U eire HeT yBepeHHOCTH, UTO MC-
noaHuTensb «Baca us 8 5» npaBUJIBLHO BHIMIOJHUT BCE €0 IYHKTHI, XOTA 00paso-
BaHMe BOCbMHKJIACCHUKA AOJIKHO 3TO €My II03BOJIATh.

B aTOoM mpuMepe MCIIOJIB30BAHO CJIOBECHOE ONHCaHUe ajJroputrMma. JlaHHBIA
aJITOPUTM OPHEHTHPOBAH Ha MCIIOJMIHUTEISA-UeJ0BeKa, a He Ha KoMmnbioTep. 11o-
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3TOMY 3/eCh HeT HUKaKHX BBOJIOB, IPMCBAMBaHUl, BEIBOJOB M IIPOYUX (op-
MaJIbHbIX KOMAaHJ KOMIIBIOTEPHOT'O ajaropurma. KakK y)Xe OTMedYeHO BHIIIe,
OJVH YeJIOBEK €TI0 CMOJKET MCIIOJHHTH, a IPYroi — HeT.

AJaroputMm, cocTaBJIE€HHBIH AJIA KOMIIBIOTEPA U [IepeBeAeHHEIM Ha A3BIK IIPO-
rpaMMHUPOBaHUA, 6yJeT TOUHO HCIIOJIHEH JIOOBIM KOMIBIOTEPOM, «IIOHHMAIO-
UM » 3TOT A3bIK. Ha puc. 3.9 npuBeaeH aJIropuTM IOUCKA YHCJIA METOAOM IIO-
JIOBUHHOT'O AeJIEHUs AJIsI UCIOJIHUTENA-KOMIIbIoTepa B opMe GJIOK-CXEMEI U
Ha y4eOHOM aJITOPUTMHUYECKOM fA3bIKe, 3HAKOMOM BaM u3 6a30BOro Kypca HH-
dopmaTuru. (IIpumevanue. 1IEJ 0603HaUaeT PyHKIIUIO BEIJEJICHUA I1eJI0H Jac-
TH apryMeHTa.)

Anr IIOJIOBMHHOE IOeJyIeHue
Uen A, B, X
Hauano
Beono A, B, X
Nloxa A#B, NMOBTOPATH
Ho,
Ecam X< (A+B) /2
To B:=LEJ ((A+B)/2)
Mraue A:=LEJI((A+B)/2)+1
KB
Ko,
BeiBO A
Konern,

Beoxg A, B, X

HeT
X<(A+B) /2

y
B:=I_1EJ'[((A+B)/2H Ii\:=L1EJI((A+B)/2)+l

CKonen >

Puc. 3.9. Anroputm «Ilosi0BHHHOE ZeeHRE »

HanmoMHUM OCHOBHEIE IpaBHJIa H300parkeHHA OJIOK-CXeM.

Buiok-cxema — 3TO OpHEHTHPOBaHHBIN rpad, YKasbIBaIOIIUHA IOPSAAOK HC-
IIOJTHEHH A KOMaH/A aJITOPUTMAa HCIOJHUTEAeM. BJIOKH — BEepUIHHEI 3TOTO Tpa-
da — 0603HAUAIOT OTZEIbHBIE KOMaHABI, KOTOPhIE OTAAIOTCA HUCIIOJIHUTEJNIO, a
AYTH YKa3BIBAIOT HA ITOCJIEOBATEJBHOCTh IIEPEXOJO0B OT OAHOM KOMAaHAKI K
ADPYToMH.

B nmpamoyroapHHKax Ha OJIOK-CXe€MaX 3allMChIBAIOTCA KOMAaHABI — JAei-
CTBHSA, B poM6axX — YCJIOBHA, OIIpedeIAIoIHe HAIIPaBJieHHe JaJlbHeHIIIero uc-
NOJITHEHUSI KOMaH/; B IapaJjjieJlorpaMMaXx — KOMAaH/bI BBOZA MJIM BHIBOAA UH-
dopmMalyii; B oBajlaXx — HAYAJIO MJHM KOHeN, MCIIOJIHEHUA aJropuTMa. 31ech
MOJYKHO F'OBOPHTB O IIYTH IPOXOXKAeHHUA rpada B X0o/ie BEINIOJITHEHUA aJITOPUTMA.
JIr060if IyTh HAUYMHAETCA OT BepHIHHLI « Hauaio» ¥ 3aKaHYHBAETCA BHIXOAOM
Ha BepiIHHY «KoHen». BHyTpH ke IyTh MOKeT OBITH PA3HBIM B 3aBUCHUMOCTH
OT UCXOAHBIX JAHHBIX U OT Pe3YJILTATOB IPOBEPKH YCJIOBHIA.
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Biok-cxeMa M alropUTMHYECKUE ASBIK — 9TO fBe pasHblie GOPMBI IIpeJ-
CTaBJEHUA aJITOPUTMHUYECKON Mojeau. Biok-cxema — rpadpudeckas ¢popma,
aJTOPHTMHYECKUH A3BIK — TeKcToBas popma. Biok-cxema obiiagaet 6oabIeit
HariaIagHOCTBIO, Ha HeH Jierde YBHAETh CTPYKTYpPY AaJropHTMa.
AnropurMuuecKkuii A3bIK O1nKe 110 hopMe K A3BIKAM IIporpaMMupoBalus. Ot
3aIMcH aJITOPHUTMAa Ha aJITOPUTMUYECKOM SI3BIKE JIETKO ITEPENTH K 3alIUCH IPO-
rpaMMEI Ha A3bIK€ IDOrPaMMUDOBAaHMUA.

CTpYKTypa HOCTPOEHHOTI'O AJITOPUTMA — YUKJL C BAOHEHHLM B€MBIEHUEM.
W3 6aszoBoro Kypca HHGOPMATHK K BAM JOJIYKHO OLITE H3BECTHO, YUTO JIIOGOMH aj-
TOPHUTM MOKHO IIOCTPOMTH M3 COUETAHUS TPEeX OCHOBHBIX aJTrOPUTMHUYECKHX
CTPYKTYD: C1ed08aHUA, BeMEJEHUA U YUKAA. ITO YTBEPXKIEHHUE — OCHOBa Me-
TOAWKH, KOTOPAas HA3BIBAETCA CTPYKTYPHBIM nmporpammupoBanuem. CoBpe-
MeHHBIE€ A3LIKN IPOrPaAaMMHPOBAHUS IIO3BOJISIIOT JIETKO IIePEXOAUTH OT OIMUca-
HUSA aJITOPUTMA K IIPOrpaMMe, €CJIH AJITOPUTM IIOCTPOeH CTPYKTYPHO. IloaTomMy
Haubosee payuoOHANbHOILL MOTenblo JesmelbHOCMU UCTIOAHUMENS ABAACMCA
cCmMpyKmypHas anrzopummuiecKas Mooeas.

He cocTaBuT 60JBIITOT0 TPYAA 3aIIPOrPaMMHPOBATH OMUCAHHEIMN BEIIITE AJIT0-
PMTM Ha KaKOM-HHUOYJb A3LIKE HIPOrPaMMHPOBaHMA, Hanpumep Ha Ilackaie
uau Beficuke.

Tpaccupoexa anropurma — Mmopgesnb pa60Tb| npoueccopa

Jns Toro 4ToGEI IPOBEPUTH IPABHUJIBHOCTD JITOPUTMA, N300paKeHHOro Ha
puc. 3.9, coBceM He 06A3aTENbHO IEPEBOAUTE €I'0 HA A3BIK IPOrPAMMUPOBaHUSA
M BBIIIOJIHATH TeCTHI Ha KOMIIbIOTEpe. IIpoTecTupoBaTh aJITOPUTM MOJKET U Ye-
JIOBEK — IIyTEM TPACCUDPOBKU. BblNOAHAL PYLHYIO MPACCUPOBKY, YeL0BEHK MO-
denupyem pabomy npoyeccopa, UCIIOJHAA KaXXAYI0 KOMaHy ajJropuTMa M 3a-
HOCSHA DPe3yJbTATHI BHIIIOJIHEHUS KOMaHJA B TpaCCHPOBOUYHYIO Tabaumny. B 6azo-
BOM Kypce BBl 3THM yiKe 3aHUMaIuch. IIocCTpOMM TpacCHpPOBOUHYIO Tabauiy
Bas anroputma «ITonoBuHHOe neseHue». BeiGepeM MHTepBaJ yraablBaeMbIX
yuces oT 1 go 8. ITycTs urpok 3agymas uucyo 3. IIpopepuM, KakK 110 JaHHOMY
aJTOpUTMY Gy AeT II0JIy4eHO STO YHCJIO.

TpaccupoBoyHas Tabnuua anropurma «lMonoBuHHOE AeneHue»

Ne mara| Komampma aaropurma IlepeMenHBIE Bunogmaemue
x A B melcTBHA
1 Beono A, B, X 3 1 8
2 A#B 18, ga
3 X £ (A+B)/2 3<4,5, na
4 B:=LEJ( (A+B) /2) 4 B:=4
5 A #B 124, ga
6 X £ (A+B)/2 8 < 2,5, mer

cM. npodondcerue
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ITpodonxcenue mabauyst

A:=LEJI ((A+B)/2)+1 3 A:=3

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

TpaccupoBouHas TabinIla ABIAETCA MOJEJILI0 paboThI IpoIieccopa NPy BhI-
IOJIHEHUU IporpaMMbl. IIporpaMMa BeIIOJIHAETCSA IO Iaram (IIepBsolii cTosiber
Tabiuner). B cronbue «Komanza anroputma» orobparkaeTcss cConepskumMoe pe-
zucmpa Komaro npoyeccopa, Kyjia IIoMeIaeTcs ouepeqHas komasga. B cTosn6-
ne «IlepeMeHHBIE» OTOOpaKaeTCsa COAEPKUMOE sAueek NamMamiu KOMIbIoTepa
(MM PEruCTPOB aMATH IIPOIlECCOPa), OTBEAEHHBIX IO IIePeMEHHEIEe BeJINYU-
Hbl. B rpade «BpimosnHsemoe AeiicTBHE» OTPAYKAIOTCA AeHCTBUA, BLIIOJIHSE-
Mbl€ ApUPMeMuKo-10ZUdeckKUM Yycmpoiicmaeom Ipoiieccopa.

Taxum o6pa3oM, aJTOPUTM B COBOKYIIHOCTH C TPACCHPOBOYHON Tabiuiiei
IOJIHOCTBHIO MOAEJIUPYIOT Ipoliecc 06paboTKu MHPOPMAIINY, IPOUCXOAAIITUN B
KOMIIBIOTEPE.

Cucrema OCHOBHbIX NMOHATUN

AJII‘OpHTM — MOIeJib AeATeJJbHOCTH

06 BexT MOAeIHPOBAHUA —
LeJleHaNIPaBAC€HHAA JeATEeJIbHOCTb UCIIOJHUTEIA

WcnosauTtenb-yea0BeK WUcnonHuTeb-aBTOMAT (B TOM YHCJIE€ KOMIBIOTED)

Hedopmanuszopannas CKH PopmasuzoBaniaa CKN

Cbopmm IIpeACTABJEHHUA AJITOPHTMOB

Biok-cxema VYueGuplil anropurMuyec- S3BIK IporpaMMHUpPOBaHUA
KU A3BIK

TpaccupoBKa aJiIropurMa —
NOIIATOBOE UCIIOJHEHUE AJITOPUTMA C TECTOBBIM BADHAHTOM MCXOAHBIX JaHHBIX

«PyuHasa» TpaccupoBKa — 3aIlOJIHEHHE TPACCUPOBOYHOM TaGIUIIbI

TpaccupoBouyHas Tabauna —
Moziesib paGoThI mpoleccopa IPH UCIIOJHEHHH AJITOPUTMA
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1.
2.
3.

4.

5.
6.

7.
8.

10.

11.

BOﬂpOCbl n 3agaHusA

IToueMy aJrOpUTM MOYKHO Ha3BaTh MOAEJILIO AEATEILHOCTH?

IToueMy anropuT™ ABJIAETCS HHOOPMAIMOHHON MOAEILIO?

ITonpob6yiiTe omncaTh co6¢cTBeHHYI0 KOHeuHYy0 CKH B paMKax KaKOro-TO YaCTHOT'O
BUJa BaIel AeATeJbHOCTH (IIoceleHne MKOJIbl, OTALIX, OGIeHHe ¢ JI0ABEMH).
OnuimuTe cucTeMy KOMaHA KaKoro-HuGyab M3BEeCTHOrO BaM GLITOBOrO aBTOMAaTa,
HaIpUMep CTUPAJIbHOM MalllMHbI, KYXOHHOrO KoM6aiiHa i 1Ip.

IToueMy KOMIIBIOTED HASLIBAIOT GOPMAJILHEIM HCIIOJHUTEAEeM?

IlpuaymaiiTe xakne-HUGYAL HOBble (GOPMBI MPEACTABJEHHUS AJITOPUTMOB, KpoMe
TexX, YTO OIIMCaHBI B Iaparpade.

YTto MOJeJHUpYeT TPacCUpOBOUHAas Tabauna?

B § 9 onucan aJropuT™M HaXOKASHUA HAUGOJILIIEro obIIero AeauTessa (aJIrOPUTM
EBkinaa), OPHEHTHPOBAHHBLIA Ha HCIOJHUTeNs-4yeJoBeKa. IlpeacTaBpTe e€ro B
BUe 6JI0K-CXEeMBI U Ha aJITOPUTMUYECKOM A3hIKE AJIA UCIIOJHUTEIA-KOMIIbIOTEpa.
BrinosHuB npeAbIAyIniee 3ajaHue, IPOBEJUTE TPACCUPOBKY ajiropurma EBkiamnga
ana HaxoxaeHusa HOJI uucen 128 u 56.

HapucyiiTe opueHTHpOBaHHEIN rpad (6JI0K-CXeMy) NIPOBEPKH YUHUTEJEM IIaYKU
TeTpageil. B cucreMy KOMaHA BXOOHT: npogepums pabomy, 63ame mempadsv u3
nawKu; 6b.CMaGUMb OUEHKY; BLIACHUMb, 0CMAAUCD U ewje He nposeperHHbLe mem-
padu. CogepoKuT JIU MOJAYUYEHHBIH rpad HUKI?

Hapucyiire 6;10K-cXeMy aJIropuTMAa MOUCKa baabIINBOMH MOHETEI CPeAU JeCSTH MO-
HeT. B BalieM pacriopsisKeHUM MMerOTCs IabopaTOPHbIE BeCh! (¢ ABYMA YalIeuUKaMH)
6e3 rups. I3BecTHO, uTO (habIINBasi MOHETA BCET'O OAHA, M OHA JIerde HAaCTOAIIUX.
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K wtoram rnasbi 3

3Tanbi UHDOPMaLMOHHOTO MOAENUPOBaHUSA

BriGop O6BeKTOM MOJIeTHPOBAHUSA MOXET ObITh
obrexTa 1106081 peanbHBIH 06BEKT
MOJieIMpOBaHUA (mobas peanbHad cUCTeMA)
Onpeenenye Ilenr MoAeIMpPOBAHMS ONpeAeaseTCs
e XapaKTepOM HMCTIONL3OBAHUA
Oynyiei Moaenau

MOgeJIMpOBaHUA »

~_—

OcHOBHEIE IOHATHS CUCTEMOJIOTHH:

CucreMHBIH « cUCTEeMa, IMOACHUCTEMA
aHaIu3 * CTPYKTYypa (B TOM YMCJIe MepapXxudeckasi, ceTeBas)
o6 bexTa * TUIBI CBA3e# (OTHONIEHUIT)
MOJIeIMPOBAHU A * CHCTEMHBIA IOAXON

* CHCTEMBI YIIpaBJIeHUs, CAMOYIIPaBJISAION{NECH

{ } CHCTEMEI 7

Ioctpoenue . Crioco6nl mpeAcTaBiIeHUA MHGOPMAUMOHHKIX MoOJeJIei:
TeOpeTHYEeCKOoH  7a6umna
uHPOPMAaAITMOHHOIM I

» rpad: ceTh, lepeBO

MoJeJn
+ MaTeMaTH4eckas Gopmysa, YypaBHeHUe
CpeacTBa paspaGoTKM KOMIBIOTEPHEIX MoOJesei:
xoggzﬁ‘i“;oﬁ * CYBIl
3 « TabIUYHbIE IPOIECCOPI
Mozaen + A3LIKM OPOrPAMMMDPOBAHMSA
« YHUBepCaJLHBIE U CIIeI[HAJIN3MPOBAHHBIE

! l CHCTEMBI MOJEJINPDOBAHUA 7

Hcnonbp3oBaHHe KOMIIBIOTEPHOM MOAEIH
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NporpaMMHO-TEXHUYECKNE CUCTEMDI
peann3auun NHPOPMaALNOHHbIX
npoueccosB

KoMmnbloTep — yHuBepcarnbHas
§17 | TexHM4Yeckas cuctema ob6paboTKu
nHcpopmaumumn

ITosaBreHHe KOMNIBIOTEPOB IOJHOCTHIO U3MEHHUJIO BCE CYIIIECTBOBABIIIHE JO
TOr'0 IIPUEMBI U MeTOABI 00paboTKH MHGpopMaluu. BrepBhie ueJ0BEK 00Ope
TeXHHYEeCKOe YCTPOMCTBO, KOTOPOE B TOH YKe Mepe aBTOMATHU3UPOBaJIO U obJier-
410 Ipoleccel 06paboTku MHGOPMAIINK, B KAKOM B PE3YJIbTAaTe TEXHUYECKUX
PEBOJIIOIUI 06JIEIrYMIINCH ITPOIeCChl 06PAbOTKH MaTePHAJIbHBIX 00'HEKTOB.

ApxuTeKTypa NnepcoHanbLHOro KoMnsioTepa

C ycTpoiicTBOM KOMIIBIOTEPA BEI B OGIIMX YepTaX yKe 3HAKOMEI H TOTOBBI K
TOMY, 9TOOBI OGCYAUTh apXUTEKTYPY COBPEMEHHOI'0 IIePCOHAIBHOIO0 KOMITBIO-
Tepa (ITK), nusob6pakennyio Ha puc. 4.1, HanoMHMM, 4TO apXHUTEeKTypa — 9TO
HauboJsiee o0OCIIMe IIPUHIUIILI IIOCTPOEHUS KOMIILIOTEpPaA, OTpasKamwliue
IIporpaMMHOe€ yripaBJjieHue paGoToi U B3aUMOAeiiCTBHEM €ro OCHOBHBIX QYyHK-
IHMOHAJBbHBIX Y3JI0B.

HenTpanbHuIA
IIpomeccop ITamaTrs

l

IIIMHA -- BPeCA —---- === oo o oo oo o oo o -
~= YHPABIEHMS -~ - - - — o o oo o e

BuneonaMsaTs

== BAHHBIX =~ == == === oo -

VYerpoiierso| |Verpoiierso| | Verpoiterso| | VerpoiicTeo) Bremnee Bremnee
sBOMIA BBOIA BhIBOZA smBoza | |S2NOMHHaomlee| |3amoMmHaiouiee
yCTDOiCTRO yCTPOHCTBO

Puc. 4.1. ApxuTeKTypa IepCOHATIBFHOTO KOMIIBIOTEPA
(cnnoImHEIE IMHUHA O3HAYAIOT IOTOKHM JAHHEIX,
OYHKTHDHEIE — YIIPABJIAIOINE CATHANEI, K — KOHTpoJIED)
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Ecnu cpaBHHUTB 3Ty CXeMYy C KJIACCUYeCKOii, 1300pa)KeHHOH Ha puc. 4.2 (ap-
xuTeKTypoil don HeiimaHa, uim «HeiIMaHOBCKOM» II0 UMEHH aBTOpa), apxu-
TeKTypoii IBM mepBBIX IOKOJEHU, TO BUAHBI CJAEAYIONHE IIPUHIIUIIHAIbHEIE
pasIuyusa:

® BMECTO IIPOIleccopa MMeeM I€HTPaJbHbINA IIPOIEccoD;

e BMECTO OJHOrO YCTpOMcTBa BBOJa HHGPOpMAIUM HMeEeM TpyNnmy
YCTPOMCTB HEOIPEAEJEeHHOro CocTaBa (aHaJOTMYHO U AJIS YCTPOMCTB
BBLIBOZA);

® IIOABHUJINCH HOBHIE 3JIEMEHTHI ApXHTEKTYPhI, TAKHE KaK BUAEOIIAMAThD,
LINHA, KOHTPOJLIEP.

Bremnee
3anoMHHAaloIIee
YCTPOMCTBO

A

¥YcrpoiicTBo Tpomeccop ¥YcrpoiicTBo
BBOJA € T » BBIBOJA

vy

OmnepaTuBHOE
3aImoOMHHAoIIee
YCTpPOHCTBO

Puc. 4.2. ApxuTteKTypa KOMIOBIOTEPOB IEPBEIX NOKoJeHu (don Heitmana)

Jna moHNMaHuA HEKOTOPHIX ocobeHHOCTel apxuTeKTypsl IIK ormeTHnM™ cie-
nyiomee. OCHOBHBIE YCTPOMCTBA KOMIIBIOTEPOB Te€X IIOKOJIEHUI, KOTODPHIE IIpes-
mectBoBasu ITK, 65111 peain30BaHbI HA KAYE€CTBEHHO UHBIX 9JIEKTPOHHBIX dJIe-
MeHTaX. Bcsa 5BOJIIOIINSA KOMIIBIOTEPOB IIIJIA X HAET NOJ 3HAKOM MUHHUATIOPU3a-
U SJEeKTPOHHBIX CX€M, YTO HE IIPOCTO CIIOCOOCTBOBAJIO YMEHBILIEHUIO
pa3mMepoB 6a30BEIX Y3JIOB KOMIIBIOTEPA, HO ¥ IPMBEJIO K OTPOMHOMY, B JeCATKH
ThICAY pas, pocTy GbICTpOAeICTBIA IMpolleccopa. BOSHUKJIO CYIIIECTBEHHOE IIPO-
TUBOpeUNe MEXKAY BBICOKOH CKOPOCTBHIO 00paboTKu MH(pOpMAMu BHYTPU Ma-
IIUHELI ¥ MeAJIEHHOI paboToi yCTPOHCTB BBOAA,/BbIBOAA, B 60JILIIMHCTBE CBOEM
coZlep KaIlX MeXaHHMYecKH ABHIKyIHecs yacTH. Heo6xoammo GbLIO pEelIUTH
9Ty npobJjieMy, TaK KaK WHaUe IIPOLECCOD, PYKOBOAUBIIHNII paboTOll BHEIITHUX
YCTPOMCTB, 3HAYNUTEJBHYIO YaCTh BPEMEHHU ObILJI ObI BHIHYKJEH IPOCTAUBATH B
OKHUIaHUYM NHDOPMAIINH « U3 BHEIITHErO MHPA» , YTO CYLIECTBEHHO CHIKAJIO ObI
3¢ PeKTUBHOCTL PabOTHI BCEero KOMIILIOTEPA B IEJIOM. ¥ YeHBIMU U KOHCTPYKTO-
pamu 6By MPeAJIOYKEeH TAKOM IIYTh: eHTPAJIbHEIN IIPOIECCOpP, KOTOPHIN A0 3TOr0
OCYIIECTBJIAJ BCe GYHKIIUHU II0 OOMEHY JaHHBIMH MEXKAY YCTPOMCTBaMH, OCBO-
60)KIaeTCA OT HUX, U 3TH GYHKIIUH NepeJaloTCsa CIeIIHAJIbHBIM 3JI€KTDOHHBIM
YCTpPOICTBaM, TaK Ha3bIBA€MbIM KOHTPOJIJIEPAM.
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HasHnauyeHue KOHTpoONnepoB U WUHbI

KoHTpoanep — 5To cienuaain3uPpOBaAHHBIN IIPOLIECCOP, YIIPABJIAIOIIUNI pabo-
TOIA BBEPEHHOT'0 €MY BHEIITHEro ycTpoiicTBa. Hanprmep, KOHTPOJLIEP HAKOIIUTE-
JISTI Ha MATHUTHBIX JUCKAaX (IMCKOBOZA) «yMeEET» IMO3UIIMOHUPOBATh I'OJIOBKY Ha
HYKHYIO JOPOXKKY AUCKAa, YUTATH UJIH 3aIIHCBIBATH CEKTOP, GOpMaTHUPOBATH A0~
POXKY U T. II. I MOCKOJIbKY B CUCTEMe NIOSIBHJIOCH TENEPh HECKOJILKO IIPOLeCcco-
DPOB, TJIaBHBIN U3 HUX JJIA OTJIMYMSA CTAJIU Ha3LIBATh YEHMPAAbHbLM.

Hannune KOHTPOJIJIEPOB CYIIeCTBEeHHO U3MEHsIeT IIpoiecchl 06MeHa nHGpop-
Marueil BHyTpH KoMIbioTepa. IleHTpaJbHEBIA IPOIeccop Npu He06X0AUMOCTH
npou3BecTH OOMEH BBIZlaeT 3ajJjlaHWe Ha ero OCYLIeCTBJIeHHE KOHTPOJLIEpY.
JanbEeluit oOMeH nHboOpMaIe MOMKET IIPOTEKATh [OJ PYKOBOACTBOM KOH-
TpoJuiepa 6e3 y4acTHus IEHTPAJbHOTO IIPOIleccopa, KOTOPBIN IIOJydaeT BO3-
MO’KHOCTD BRIIIOJIHATH IIporpaMmy aaJjbiie. Eciiu jxe 1o JaHHOH 3ajade A0 3a-
BepIIeHUA OOMeHa HIYETro CAEJIATE HeJIb3sA, TO MOYKHO B 3TO BpeMs peIlaTh Apy-
ryio 3ajgauy.

W3 puc. 4.1 BugHO, 4TO, B OTJIHUHE OT IIEPBOHAYAJBHON apXUTEKTYPHI, AJIA
CBfA3H MEXKAY OTAeJbHBIMU GYHKITMOHANILHBIMHY Y3JIaMH KOMIIBIOTEPA HCIIOIb-
3yeTcd CIernuaJbHOe YCTPOMCTBO — IIHHA.

IIIuHA COCTOUT U3 TPEX YaCTel:

® INMHWHBI JAHHLIX (AJIA Iepefayu JaHHEIX);
e INMKHBI azipeca (AJs mepeaadyu aJpecoB);
® INMUHEI YIIPABJEHUSA (IJIs IepeJauH YIPaBIAIOIIUX CUTHAJIOB).

OnHO U3 JOCTOMHCTB OIIMCAHHOM CXE€MBbI 3aKJIIOYAeTCA B BO3MOXKHOCTH JIer-
KO IMOAKJIIOYATH K KOMIILIOTEPY HOBLIE YCTPOMCTBA. TO HA3bIBAETCA NMPHHIIH-
MOM OTKDPBITOH ApPXHTEeKTYpLI. 1A I0OJIb30BaTENd OTKDPHITAA aPXUTEKTypa
0O3HaYaeT BO3MOXKHOCTh CBOGOJHO BLIOHMPATH COCTAB BHEHIHUX YCTPOMCTB JJIsA
CBOEro KOMIBIOTEPA B 3aBHCHMOCTH OT KPyra pelraeMbIX 3ajad.

Buab! namaTtv

ITamaTs KOMIIBIOTEpA JEJIUTCA HA BHYTPEHHIOKD — ONEPATHBHYI0O U BHEI-
HIOI0 — JOoJroBpeMeHnyro. OCHOBHBIE pa3/INuUsl BHYTPEeHHEl U BHeIlTHeMH na-
MATH COCTOAT B CJAEAYIOIEM: BHYTPEHHAA IaAMATH SHEPro3aBucuMas u «6bic-
Tpasi», BHEUIHASA NAMATh 9HEProHe3aBUCUMAaA U CPABHUTENBHO « MeIJIEHHAA » .

Yem onpenensieTca 6bicTpoAeiicTBue naMATu? Bpemenem gocryma mpounec-
copa K ZaHHBEIM, XPAaHAIUMCA B ycTpoiicTBe namsiTu. IHaue roBops, TeM, 3a
KaKoe BpeMA IIPOIeCCOp CUUTHIBAET UJIH 3allHCHIBAET B IaMATh (GUKCHUPOBaH-
HYIO IOPIIHIO JaHHLIX, Hanpumep 1 6aiiT. BpemMsa gocTymna caMoro COBpeMeHHO-
IO KeCTKOro AUCKa (BHHUYecTepa) cocTaBjsieT npumepHo 10 MHUIIIHCEKYHNA
(1072 cexynaBI). A COBpeMeHHas oIepaTHBHAs NaMATb 0GJafaeT BpeMeHEM
JOCTYyIIa MOPAAKA 5 HAHOCEKYH] (5-10_9 CeKYHABI), T. €. paboTaeT IPpUMEePHO B
MHJIJIMOH pa3 OsIcTpee.

KoHcTpyKTHBHO omepaTuBHaa mamarts (O3VY)

IePCOHAJBHOTO KOMIIBIOTEPA TIPEeACTaBaseT coboit
COBOKYIIHOCTHh MHUKpOCXeM (UHIIOB), o0ecrieYnBaio-
X XPaHeHHe NPpOrpaMM M AAHHLIX, OIIEPATUBHO
o6pabaThiBaeMbIX KOMIBIOTEDPOM.
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CyI1iecTBYIOT ABa OCHOBHBIX THIIA YCTPOMCTB ONIEPATHBHOM IMaMATH: AUHA-
MHUYEeCKasd M CTaTHYecKas naMAaTh. [[uHaMHUecKasa IaMsaTh Yallle BCEro ABJIA-
€TCs OCHOBHOM IIaMATHIO, CTATHYECKasad — AOMOJHHUTENbHOHU. [IlmHaMHuecKas
NaMATh CTOUT MHOT'O MEHbIIIE€ CTATUYECKOM (B pacueTe Ha eAMHUIY XPAHUMOM
uHpOpMaIuN), HO 10 OBICTPOAEHCTBHUIO 3HAYNTEJIHLHO YCTYIIaeT COBPEMEHHBIM
MHKpPOIIpoIleccopaM. JTO 03HAUAET, YTO BHYTPHUIIPOIIECCOPHBIE OIIEpaIlUH CO-
BEpIIAIOTCs 3HAYUTEIHHO ObICTPEe (B HECKOJIBKO pa3), yeM obMeH nHbopMaIiu-
eii MeXAy IIPOIIeCCOPOM M TaMATHIO. II0CKONBKY IIPH MCIIOJHEHUH IIPOrPaM MBI
IIOCTOSIHHO HUAeT OOMeH JaHHEIMH MeXXIy IIPOIeCCOPOM M OIlepaTHBHOI ma-
MATHIO, TO HHU3KOe OBICTOAEHCTBMEe ZUHAMMUYECKOH IIaMATH TOPMO3HUT BECH
IpoIecc.

3HaYUT, JOIOJHUTEIHbHO He06X0oquMa IIyCTh MeHee eMKasl, Ho 6oJiee «ObIC-
Tpasi» DaAMATh. JTO CTATHYECKAA MaMATh, KOTOPYIO ellle HAa3hIBAIOT KIMI-Ma-
MATHIO. B Hell XpaHATCS JaHHBIE, K KOTOPEIM MCIIOJIHAeMas IIporpaMmma obpa-
maetTcss Haubosee yacro. Kam-naMaTe paboraeT NpaKTHYeCKHU C TOM »Ke CKO-
poCcThIO, 4YTO M 1poneccop. HMcmoap3oBaHMe KIII-IIAMATHA IIO3BOJIAET
3HAYHUTEJIFHO YBEJIUYUTEH IIPON3BOJUTEIbHOCTD CUCTEMBI.

Cy1ecTByeT eIlle OAUH BUJ YCTPOHCTB MIaMATH — MOCTOAHHOE 3alIOMHHAIO0-
mee ycrpoiictBo (II3Y). II3Y — sHepromesaBUCHMMO€e YCTPOMCTBO, T. €. JaH-
Hble, HAXOAAIUECA B HEM, He 3aBUCAT OT TOr'0, BKJIIOUEH JIU KOMIbIOTED. B au-
HaMHUYECKOM M CTaTHUYECKOM IaMATH IIPH UCYE3HOBEHUHU PHEPrONUTAHUS NaH-
Hble NpaKTHYEeCKH MTIHOBeHHO mHcueszaior. B II3Y xpanHuTcs nporpamMmma
3allycka KOMIbIOTEpa, KoTopas HaswmiBaerca BIOS (6azoBas cucTema BBO-
Ia/BeiBoza). BIOS HaunHaeT paboTaTh mocjie BKJIIOYEHA A MATAHUSA KOMIIbIOTe-
pa. OTa IporpaMma 3arpy:xaeT ¢ JUCKa OIePaIMOHHYI0 CUCTEMY U JaJiee B pa-
60Te KOMIILIOTEPA He YUYacTBYeT.

Ha puc. 4.1 TakXe npeAcTaBJIeH ellle OJUH BUJ NaMATH — BHACONAMATD,
obcayKHuBaoIlasg yCTPOMCTBO BU3YAJILHOIO 0TOOpaKeHUA BEIBOAUMOM HHPOP-
manuu — MoHUTOP. CHavasia GOpMHDPYeTCA COLePyKHMOe BUAECOIaMATH, a 3a-
TeM KOHTPOJIJIEP MOHMTOPA BEIBOAUT M300pakeHre HA 9KPaH.

O HocuTeJ X BHELIHEHN NaMATH yKe PACCKA3BIBAJIOCH B § 7.

CucremMHan nnara

KOHCTPpYKTHBHO YyNIOMSIHYTEHIE BBILIE YCTDPOMCTBaA PACIOJIOKEHBLI B IIE€PCO-
HaJILHOM KOMIIBIOTEpPE B CHCTeMHOM OjoKe (B HacToabHOM BapuanTe IIK).
Ecau cHATH KPHIILIKY CUCTEeMHOr0 6JI0Ka, TO oA HEM MBI 0O0HAPYYKHUM HECKOJIb-
KO ILJIAaT, COAEPKAILUX MHOTOUHCIECHHBIEe Pa3’beMbl M MEKDPOCXEMEI. I'J1aBHadA
M3 HUX — CHCTEeMHAad IJIaTa, Ha3blBaeMas TaK)Ke MaTepMHCKOM niaaToii. Ile-
PEYUCIUM JIUIIb HEKOTODPbIE KOMIIOHEHTHI CHCTEMHOI IIaThI (puc. 4.3):
THEe3J0 AJIs Ipolieccopa;
6a3oBas cucteMa BBoga,/BeiBoga (ROM BIOS);
rHe3Za MOAYyJeH onepaTuBHOM namaTtu DRAM;
pa3’beMBbl IIUHEI;

MHKPOCX€EMBI CHCTEMHOM JIOTHUKH;
b6arapes.
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pPas’beMul
IIHHEI
Garapes
rHEe3A0 I
nporeccopa
ROM BIOS

Puc. 4.3. Cucremuas niaara

NopTbl BBOAA/BLIBOAA

OcHOBHEBIE Y3JIBl AJ51 IOAKJIIOUeHHS K KOMILIOTEPY BHEIIIHUX YCTPOMCTB —
IOpPTHEI BBOAA/BHIBOJA: IIOCTIeNOBATEJbLHbIE U NapaejibEble. K mocaemosa-
TeJHHBIM MOPTaM Yallie BCero IOoAKJIIYAIOTCS YCTPoicTBa, OOMEeHHBAIOINECa
uHGOpManMel c KOMObIOTepoM (MOJEM, APYroil KOMObiOTep U T. A.). TepMuH
«IIOCJIEOBATEJILHBIN» HCHOJB3YETCA IIOTOMY, YTO IIepejada JaHHBIX
OCYIIIECTBJISAETCA II0 cIenHaJLHOMY Kabesio, yuepes KOTOpLIi 6UTH HHGOPMAa-
MU IepefaloTcA OOUH 3a JPYTHM.

K nmapajnienbHBIM [IOpTaM 4Yallle IOAKJIOUAIOTCS T€ YCTPOMCTBA, KOTOPELIE
JUIIb NOJYYaoT HHPOPMAaILNIO OT KOMIObIOTEpa (Hanmpumep, npuHTep). Ilapas-
JeJbHBIA MOPT AJIA mepefauyn MHGOPMAIMK HMCIOJL3YyeT OQHOBPEMEHHO He-
CKOJIBKO JIMHUH M OTJIMUaeTcs 0oJblleii MponycKHOoil cnocobHocThiIO. KpoMme
HOAKJIIOUYEHHA IIPUHTEPA NapaljieJIbHbIH HOPT UCIIONb3YeTCA AJIA COeUHEHNA
KOMIBIOTEPOB U AJIA APYTHX Iiejeil, korga Heo6XoamuMa BLICOKAA CKOPOCTS Iie-
peradu JaHHBIX. B COBpEeMEHHBIX KOMIBIOTEPAX HCIOJb3YIOTCA ABYHaIpaB-
JIeHHBbIe NapaJlieJIbHEIE IOPTHI, IT03BOJIAIONIHE IIepeaBaTh nHGopManuio B 06e
CTOPOHBI.

CoBpeMeHHble BUAbI BHEWHUX YCTPOWCTB

CoBpeMeHHEIE BHEIIHME YCTPOilCTBA KOMNOBLIOTEPa 00ECHEeUYUBAIOT BBOJ H
BBIBOJ], pa3dHo0Opa3HOi MHPOpMAIMH: TEKCTOBOH, rpadHUYecKoil, 3BYKOBOI.
J1sa BBoja TeKcToBOH HHGOPMAIIUN MCHOJIB3YEeTCH, IPEXKAEe BCero, KJIaBuaTy-
pa; anda rpadpudeckoil HHGOPMAUKM — CKaHep; AJIA 3BYKOBOM — MHUKPO(OH U
3BYKOBaA ILIATA.

3azaua BBOAA yIpaBadmLed uHGOPMALIMK, Peryaupyiomeil paboTy KoM-
nbIOTepa, penraeTcA B OCHOBHOM MAaHUNYJAATOPAMH THIIA MBI, JKPAH MOHU-
TOpa ¥ IPUHTEP ITO3BOJIAIOT C PABHLIM YCIIEXOM BHIBOAUTH TEKCTOBYIO ¥ rpadn-
4ecKyio WHpopManuio, a aKyCTHYECKHUE CHUCTEMBI (KOJIOHKU, HAYIIHHUKH) —
3BYKOBYIO.



96 I'nasa 4. IIporpaMMHEO-TeXHHYECKHE CHCTEMBI PeaJu3anHH HH(POPMAIHOEHLIX IIPONECCOB

CoBpeMEHHEIH KOMIIBIOTED, ABJAACHL YHUBEPCAJBHEIM HHCTPYMEHTOM obpa-
6oTku MHbOpPMan UK, cnocoben paboTaTs co 3ByKoM. IIpu 3ToM 3ByKOBasi MH-
dopmanus — paBHO KakK M TEKCTOBas, rpaduuyecKkas — AOJI’KHA OBITH mpen-
cTaBJIeHa B OUCKPeTHO# ¢dopMme, MHAUe roBopdA, onudpoBaHa. TexHUUECKOE
YCTPOMCTBO, MO3BOJIAIOIIEE 0OpabaThIBAaTh 3BYKOBYI0 MHGDODMAIHIO, HA3hIBA-
eTcs 3BYKOBOM ILIaTOH. 3BYKOBas IJIaTa UMeeT rHe3ja AJsA IIOACOeJUHEeHUsS
MHUKpodOHa U AaKYCTUUECKONA CUCTEMEI.

Bo3aMo)KXHOCTE OJHOBpEeMEHHOM paboThl pasHBIX YCTPOMCTB BBIBOJA Jajia
BOBMOXKHOCTEL Pa3BUBATh CHCTEMEI MyJbTHMeAMAa. B 5THX cucTeMax MHTEpPaK-
TUBHOE B3aHMOJEMCTBHEe KOMIIBIOTEpa ¢ II0Jb30BATEJIEM COIIPOBOYKAAETCS OX-
HOBPEMEHHBIM OTOOpa’KeHHueM HeCKOJLKUX BUA0B MHbopManuu (TEeKCTOBOM,
rpauuecKoi ¥ 3BYKOBOi1). 3D(HeKTHBHOCTb TAKMX CHCTEM IIPH PeIlleHUH PAga
3ana4 (HanpuMep, o6yIeHUA) BeCbMa BBICOKA, UTO 00 BACHSIETCS 0COOEHHOCTSI-
MU YeJOBEYECKOro BOCIIDHUSATHS MHGMODMAIMH OJHOBPEMEHHO HECKOJBKUMH
OopraHaMu 4yBCTB.

CeTeBoe oGopyaoBanmue

JIOMMOJHUTEeILHYIO U BeChMa BayKHYIO rpynny TexHuuecKux cpeacts ITK co-
CTaBJISIIOT YCTPOMCTBA, KOTOPbIe 00ecIIeuynBalOT ceTeBoe MOAKJIIoUYeHne 1 pabo-
TY KOMIILIOTEPOB B CeTH. JacTh 3THUX YCTPOMCTB MOKET pacIiojlaraThCA Ha CTO-
Jie psiAOM C KOMIIBIOTEPOM (HAIIPpUMEDP, MOAEM, COeIUHAIOI Ul KOMITBIOTED C Te-
JeOHHOHM CeThIO); YaCTh — B OTAAJIEHUU, PAJOM C CepBepoM (Hampumep,
MapUIPYyTU3aTOPHI, BHIIIOJHSAIOIIHE IIEPECHIIKY JaHHBIX MEXXAY ABYMS CETAMU
C BO3MOYXHO Pa3HbIMHU T€XHOJIOTUSAMHU CBS3H).

MepcneKTuBHbIC HaNnpaBneHus Pa3BUTUA KOMNbLIOTEPOB

3aBepirasa obcy:kaAeHMe ocobeHHOCTeil BHYTpeHHeil CTPYKTYphI COBpEMeEH-
HBIX [IePCOHAJIBHBIX KOMIILIOTEPOB, YKa)XeM HeCKOJbKO XapaKTepPHbIX TeHJeH-
UHA ee pa3BUTUS. Bo-IIepBBIX, MMOCTOSHHO PACIIUPAETCA U COBEPIIEHCTBYeTCA
Habop BHELIHMX YCTPOMCTB. BO-BTOpPHIX, KOMIIBLIOTEPHI IepecTaioT OLITH OJHO-
NIPOIIeCCOPHBEIMU — M He TOJIbKO GiIarogapa HaJIUYHIO KOHTPOJIJIEPOB BHEIITHUAX
ycTpoiicTB. B KOMIIbIOTEPE MOT'YT UCIIOJIL30BAThCA JONOJHHUTEJIbHEIE CIIeIINaJIi-
3UPOBaHHEIE IIPOIECCOPHI AJIsA OLICTPBIX MATEMATHUYECKHUX BHIUMCIECHUIT, BUJEO-
pOoIeCCOPHI AJIA YCKOPEHHUsI BHIBOAA HH(POPMAIMH HA 9KPaH MOHUTOPA U JPp.
CrenyeT 3HaATh, UTO KpOMe IEePCOHANLHBIX KOMIILIOTEPOB Ha IPaKTHKe Cy- -
IIECTBYIOT M APyrue, MHOTOKPATHO 0o0Jiee MOIIHEIE BEIYHCJINTENbHbIE CUCTE-
Mbl. Bes HUX 6B1IO 6B HEBO3MOXKHO pellleHUe pAJa CJ0YKHBIX HayYHO-TeXHH-
YeCKUX UM 000DOHHBIX 3a7jay, o6paboTKa OrpoMHEIX 6a3 JaHHBIX, IMOAAEPHKA
KPYIHEIX KOMMYHHKAIHOHHO-BHIYHUCIUTEJbHBIX ceTell (BKJIIouas MHTepHeT).
K xomnbroTepam 6oJiee BEICOKOro ypoBHs, ueM ITK, oTHOCcATCA:
® MOIIHBI€ MHUKDPOKOMIIBLIOTEDHI, BBIMOJHSIOINE ClIellNaIu3POBaHHEBIE
paGoTHI BHICOKOTr'0 IPO(ECCHOHAIBHOTO YPOBHS (HAIIPUMeD, IPOEKTHO-
KOHCTDPYKTOPCKHe (rpapuuecKue));
® cepBepHl B INI0GABLHON KOMIIBIOTEPHOI ceTH, ynpasJsiiomue ee pabo-
TOH U XPaHAIHMe OrPOMHEBIe 00 beMbI HHPOpPMAIUH;
¢ MHOrOIpPONEeCCOPHBIE CUCTEMBI IapaJIeJIbHON 00paboTKU JAHHBIX.
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Cuctema OCHOBHbIX NOHATUNA
Y cTPOMCTBO KOMNIBIOTEDA
KomnsroTep —
3TO YHHBepCcaJbHOe NPOrpaMMHO yIpPaBJIgeM0oe aBTOMAaTHYECKOe YCTPOHCTBO
aJa 06paboTku HHPOPMAUHUH PAa3JIMYHBIX BHIIOB

ApXHTeKTYpa NepcoHaJIbHOr0 KOMIbIOTEpa ApxuTtextypa ¢pon Heiimana
TuuHuan: OTKpbITaA: IIenTpanu3oBaHHas: DuKcHUpoOBaHHAA:
YCTPOMCTBA B3aUMOJEH - | HBMEHAEMbIi yCTpoOMCTBA B3auMMOJEM- | HEU3MEHHBIH

CTBYIOT uepe3 oOOIIYIO | cOCTaB YCTPOMCTB

MarucTpaJyib — IIIHHY

CTBYIOT Uepe3 I{eHTpaJb-
HBIH IIpoIleccop

Habop yCTpOMCTB

CoBpemMeHHbIE TEXHHYECKHE PENIeHHA M YCTPOHCTBA

Konmponaep — | O6uwan Kow- 13y — Budeonamame: |3eyrosasn
CHenMuaanu3npo- | WuHa: namame — |dHEProHe3a- |CIHYXKHUT Anasa dop-|naama —
BaHHBIHN IpoO- CIAYXHUT AJs | «ObIicTpasdg» | BUCHMAasdA a- |MHPOBAHUA U30- | yCTPOM-
neccop, ynpas- | nepegadyu naMsATH A | MATD AJ15 6pa’keHus, BbI- | CTBO Ay
aAsomui pa6o- | JaHHBIX U XPaHEHUA |NporpaMMBbI |BOAMMOrO Ha K- | onudpo-
TOM BHEIIIHETO |CHTHAJIOB orepaTHB- |INepBOHA- PaH MOHHMTOpA BBIBAHUA
ycTpoiicTBa yIpaBJIeHUA | HbIX JaH- YaabHOM 3BYKa
N e | e Mysmuneoua —
BaMM CHHTe3 Pa3INYHbIX CII0CO60B
BBIBOZAa HHMODPMA NN

JonoysHKUTENBbHEIE YCTPOHCTBA: MBIIb, CKAHED, MOJEM, MapUIPYyTH3AaTOD, ILJIOTTEP H IP.

Bon POCbI U 3agaHuUA

1. YeM mpHHIMNIHAJILHO OTJHYAETCA apXHUTEKTYpa IePCOHAJBHOTO KOMIBIOTEpPa OT
KJIACCHYECKOM apXUTEKTYPhI KOMIIbIOTEPOB NIEPBBIX MTOKOJEHUH ?

2. Kakue GYHKIMH BBIMOJHSAIOT KOHTPOJLJIEPH! BHEIIHUX YCTPOHCTB?
3. BueM COCTOUT IPUHIIUII OTKPBITOCTH APXUTEKTYPhI I€PCOHAJIBHOT'O KOMIIbIOTEpPa?

4. Haifinute B JuTepaType MIH B VHTepHeTe XapaKTEPHUCTHUKH COBPEMEHHBIX
MHKPOIIPOIIECCOPOB, YCTPOMCTB CTATUYECKOM H AUHAMUUYECKON NaMATH, BHEIITHUX
3alIOMHMHAIOIUX YCTPOMCTB, YCTPOMCTB oToOparkeHus mHbopmMamuu (BBIBOAA) U
CPaBHHUTE UX C AHAJOTMYHBIMH XaPaKTEePUCTUKAMHU YCTPOHCTE nepBuix OBM.

NMporpammHoe
obecneuveHue
KOMNblOTepa

§18

Komnerorep — 310 IporpaMMHuo yIpasJjisieMoe aBTOMATHYECKOE YCTPOHCTBO
ayisg pabotel ¢ mHpopmanueii. Bes nporpamm 1060 KOMIBIOTEP — IIPOCTO
«¥KeJes0».
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COBOKYITHOCTh IIPOTPAMM, XPAHAIIHUXCA B JOJIFOBPEMEHHOH IIaMATH
KOMIIBIOTEDA, COCTAaBJAIOT IporpamMmHoe o6ecneuenue (I10) komnriorepa.

Bce mHOMecTBO mporpaMMm, coctrasiasomux ITI0, MOXXHO pa3fesuTs Ha TPH
TPYIIIbI:
® NPHUKJAAHBIE IIPOTPAMMBI;
® CHCTEeMHBIE IDOrPaMMEI;
® CHCTEMBI NPOrpaMMHUPOBAHHUS.

Obmas cxema cocTasa IpOrpaMMHOr0 ofecredyeHusl KOMIILIOTEPA IIPUBexe-
HAa Ha puc. 4.4.

IIporpamMMHoOe oGecrieueHHE

s
|

IIpuxnagHOE
Cucremuoe IIpuxnanxoe ITO p al CucreMnl
npogeccHoOHaIBHO
I10 ob1iero HasHaYEeHUA pOrpaMMHPOBaHUSA
opueHTupoBanHoe 10
| | Onepanuonnnle || | TekcToBhIe IIporpamMmut CucreMnl
CHCTEMBI IIPONECCOPHI | | mpodeccHoHANBHBIX H IIpOrpaMMHMpPOBaHUSA
MaTeMaTHYECKHX Ha Ilackane
AHTHUBHUDPYCHEIE Tabnuunnie pacueros
OporpaMmul IPOIECCOPHI CucTeMH
Usparensckue — mporpaMMHpoBaHUA
T'padpuueckue CHCTEeMEI Ha Cu
I ApxuBaTOpPBI pag
PeaaKTOpH
CucreMu ...
IIporpaMmmut Cucremsl 4 aBTOMaTH3MPOBAHHOTO
H obcayKUBaHUS MyJbTHMEAHA NIPOEKTHUPOBAHUA
JKECTKOro NUCKA
CucreMsl ynpaBiIeHUSA B
... - 6azamu gamEbIX | | Byxrantepckue
(«HACTOJLHEIE®) HpOrpaMMEl
—‘Bpayaepm HHuTepHeTa | - e e

-IHoq'rOBme HPOrpaMMbl |

Puc. 4.4. CocTas nporpaMMHOro ofeceueHUI KOMIIBLIOTEPA

MpuknagHoe nporpaMmMHoe o6ecneyeHne

IIpukaagHBIE IPOrpaMMBI JAIOT BO3MOXKHOCTL II0OJIL30BATEJIO HEIOCpen-
CTBEHHO peIllaTh CBOM MH(POPMAaI[MOHHLIE 3aa4l, CO34aBaTh U 06pabaThIBaThL
MHPOPMALIHOHHBIE 00'bEKTHI.
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HNudopManmoHHbIN 06'BEKT:
e o6sajaeT onmpenesleHHBIMH ITOTPe6HTEILCKUMH KadecTBaMH (T. €. OH
HYK€EH II0JIb30BATEJIIO);
® JOIIYCKAaeT XpPaHEeHHE Ha MU(PPOBBIX HOCUTEJIAX B BHUJle CAMOCTOATEb-
HOI HH(pOPMAaMOHHOM efuHULLI (dailia, IallKH, apXHBa);
® NOIIyCKAaeT BbIMOJHEHHE HAJ HHUM OIIPEeeJIeHHBbIX JeHMCTBUIM MyTEeM UC-
OJIb30OBAHUSA alllIapATHBLIX M IPOIPAMMHBIX CPEACTB KOMIIBIOTEDA.

IIpukiagHOe mporpaMMmHoe obecrieueHue JeJUTCH HA ABe yacTu. K mepBoit
YaCcTHU OTHOCATCS Te IPOrpaMMBbl, KOTOPBIE IOJIE3HEI GOJBIUIMHCTBY II0JIH30BA-
TeJlell He3aBHCHMO OT MX NpodecCHOHAJLHLIX HHTEpecOoB. OHM HA3BIBAIOTCH
npukaadHvimMu npozpammamu obulezo Hasnavernus. B rabauue 4.1 nmpuseze-
HBI OCHOBHbIE€ BHJBI MIPHUKJIAAHLIX IIpOrpaMMm (IIporpaMMHBIX KOMILJIEKCOB) M
COOTBETCTBYIOIMEe MH(GPOPMAaL(MOHHEIE O0'LEKTEI, KOTOPbIE ¢ UX IIOMOIIBIO CO-
3aaoTca U o6pabaTeIiBaroTCA.

B nocienHee BpeMs 3a CIIHCKOM MIE€PEYHUCIEHHBIX BUAOB IPOrPaMM 3aKpeIti-
JIOCh HagdBaHUe «0(pUCHEIE IPOrPaMMBI» . ITOT CIIMCOK IIOCTEIIeHHO PACIIIUPAET-
CA: IIOABJAIOTCSA IPOrPAMMbI-OpraHaii3ephl, HECJIOKHBIE IPOrPAMMEI BEPCTKH
MaKeTOB NIeYaTHBLIX U3JaHUHI U 1P,

Tabauya 4.1. IIporpammsi 1 HEH(OPMAITHOHHEIE 06'BEKThI

IIporpamMmex HadopmauuoHable 06 BEKThHI

TexcToBBIE peJaKTOPEI M IPOIIECCOPHI TexcToBble JOKYMEHTHI

I'paduyeckue pemaxkTopnsl M makKeThl KOoM- | 'padpuuyeckme OO'BEKTHI: YEpPTEIKH, PUCYH-
NBIOTEePHOM rpauKH KH, doTorpadpuu

Tabiu4uHbIe IPOLEeCCOPHI OJEeKTpOHHEIE TabIUILbL

CVYB]I — cucremsl yupasieHus 6azamu nan- | Bassl ganabix (« HACTOJLHEIE» )
HBIX, ODUEHTHPOBAHHEIE HA II0JIL30BaTE A

ITakeTn MyasTUMEeAUHHBIX Tpe3eHTanuil | KommbioTepHble mpeseHTanuy (AeMOHCTPA-
UH)

KnueHT-nporpaMMa 3JI€KTPOHHOM IIOYTHI 3JeKTpOHHbIE IHCHMA, ADXUBHI, aJPECHEIE

CIIMCKH
IIporpamma-o6o3peBaTeas HUHTepHETA Web-cTpannusl, dpaitanl 13 apxusos UHTeEp-
{6paysep) HeTa H Ip.

Bropyio uacTh NpuUKJIAAHBIX IPOrPAMM COCTABJIAIOT CIEIHAIN3UPOBAHHBIE
nporpaMmsl (IpodeCCHOHAILHO OpHEeHTHPOBauHEbIe). [{aTh HX IIOJIHBII IepeYeHb
IIPaKTUYECKH! HEBO3MOXKHO. MaTeMaTHKH, HMH)KeHepbl, HAay4YHbIe DPabOTHUKH
MHOTHX CIIEITHANBHOCTEHN HY K JAIOTCA B IPOIPAMMAX, BBHIITOJIHSIOIINX MaTeMaTH-
YecKHe pacyeThl; HpodecCHOHAILHEIE H3ATEH KHUT He MOI'YT JOBOJIBCTBOBATh-
CA TEKCTOBBLIMH IIPOIleCCOPaMHU OOIIero Ha3HAUYEHUSA U HYKAAIOTCA B CIIENUATIb-
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HBIX IpOrpaMMaXx — HU3JaTeJIbLCKUX CUCTeMaX; OyxrajTepaM ¥ 9KOHOMUCTAM Tpe-
6yroTcsa cBoM mporpaMmbl. PakTUuecKH AJA Ji000i mpodeccHu, CBA3AHHOM C
06paboTKOI HHPOPMAaLHH, YIKe CO3AaH0 cBoe crenuaausuposanHoe I10.

K xnaccy cmenuaInsupoBaHHBIX IIPOTPAMM CJIeAYET OTHECTH TaKxKe o6yya-
owue npozpammsl, ¢ KOTOPEHIMU, BO3MOXKHO, BBl UMeJIH JeJI0O Ha YPOKax HUJIH
npoma. Kpome Toro, crienuajbHO [JIsl yUHUTeJIeH cO3JaHbl MHCTPYMEHTAJNbHEIE
IporpaMMBbl, ITO3BOJIAIONIHE UM CAMOCTOATEJIbHO KOHCTPYHUPOBATh IU(PPOBLIE
(sy1eKTPOHHBIE) cpeAcTBa 06yueHUss. COBOKYIIHOCTh TAKHX CPEJCTB IIPeJCTaB-
JsieT co00il HOBRIM BUJ 00pa30BaTEJbHBIX PeCYpPCOB.

CucremHoe nporpaMmmHoe oGecneveHue

HazuageHue onmepamUOMHBIX CUCTEM
Oco60e MecTO B IPOrpaMMHOM O6ecieUeHHH 3aHNMAIOT OlIePAIlHOHHbIE CHC-
TEMBI.
OnepanuoHHAA CHCTEMA — 3TO KOMILJIEKC IIPOrpaMM, 06eCclIedyMBaIONIUX
e ynpaBJIeHHe YCTPOHCTBAMM H 3aJauyaMH (IpoileccaMM) — COTJIaCOBaH-
Hy10 paboTy BceX annapaTHbIX CPEACTB KOMIBIOTEPA U BBIIOJHAEMBIX
IPOTPaMM;
e paboTy c paitstaMy — OpraHHU3aIUI0 XpaHeHHA ¥ 00paboTKH hailjoB HA
BHEIIHUX HOCHUTEJIAX;
® II0JIB30BATEJBCKUM MHTepdeic — JUAJIOTr IIOJIb30BaTEJA C KOMIBLIOTE-
poM.

Kpowme Toro, cyniecTBYyIOT CrieliHajbHbIE IPOrPAMMBI, BHIIIOJHAIOI[E HEKO-
TOPEBIE JONOJHUTEJbHBIE YCJIYTH CUCTEMHOrO XapaKkTepa (HanpuMep, yrnpasJe-
HUe BHEIIIHUMH YCTPOMCTBAMHU, ApXHUBUPOBaHHEe PailjioB, 3al[UTy OT BUPYCOB,
«JIeYeHHe» U ONTHMH3AIHI0 AHUCKOB M T. [.). ITH IIPOrpaMMbl Ha3blBalOTCA
ymuaumamu.

YupasBJiieHHe YCTPOMCTBAMH

B npeapigymiem naparpade MBI OTMeYaJH, YTO COBPEMEHHBIH KOMNBIOTED
MOKeT BKJIIOYATh MHOTO (MHOTAA AJeCATKH) YCTPOMCTB — PeCYyPCOB KOMIILIOTE-
pa. 9T yCcTpOIiCTBA MHOrAa paboTaloT OMHOBPEMEHHO, HHOTAA «BCTAIOT B O4e-
peab» APYT 3a APYroMm. 3TO M IeHTPAaJbHEIH MPOIEeCCOpP, U HECKOJIBKO BUAOB
YCTPOMCTB OIIePAaTUBHOM NMaMATH, U nepudepUiiHble (BHEIIHUE) YCTPOMNCTBA,
cpeoyl KOTOPBIX:

e ycTpoiicTBa BBOJA (KJaBHaTypa, MBIIIb, CKAHED U AD.);

e YCTpPOMCTBa BbIBOJA (MOHUTOP, NPUHTEP, I'PadOIOCTPOUTEND U AD. );

e BHeINHHE 3allOMHHAIOIHNEe YCTpOoiicTBa (AUCKOBOALI OJIA MArHUTHBIX U
ONTHYECKHUX AUCKOB, YCTPOIMCTBA AJA paGoThI ¢ QIISII-TaMATHIO);
YCTPOMCTBA YIIPABJICHUSA (MBIIIb, JXKOMCTHK U AP.);

MYJbTUMEQUIHbIE YCTPOMCTBA.

Bce aT0 06opymoBaHMe AOIKHO pabOTATH COTJIACOBAHHO, IO 3aJaHHOM IIpo-
rpamMme, B eaAuHOM pekume. IIpum 3aTtom ckopocTH paboThl pPa3IHUYHBIX
YCTPOMCTB Pa3JIMYAIOTCA B COTHH, ThICAYM U OoJee pas. [eATeIbHOCTD onepa-
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IIMOHHOM CHUCTEMBEI II0 YIIDABJIEHHIO PeCypPCaMU MOYKHO YIIOAOOHUTH NeMCTBUAM
AUpUIKepa, KOTOPOMY HajJ0 YIPaBJIATh OTPOMHBIM OPDKECTPOM, BKJIIOUAIOIUM
JeCATKY PA3JIMYHBIX WHCTPYMEHTOB, YTOOBI OHU BCTYIAJIU B UTDY B HYKHBIN
MOMEHT Y OTJeJIbHBIE 3BYKH IepeIIeTaJNCh OB B CTDONHYIO MEJIOIHIO.

Hna ynpaBneHns paboToil BHEUIHMX YCTPOMCTB B COCTaB OINePallMOHHOM
CHCTEMBI BXOJIAT ClellHaJIbHEIe IIPOrPaMMBbl, KOTOPhIE Ha3bIBAIOTCA APaiBepa-
MM BHEIIHHX ycTpoiicTB. [[J1a Ka)KA0ro TUNa U KaXXJ0H KOHKPETHOH MOoJAeIH
BHENIHETO YCTPOHCTBA CYIEeCTBYET CBOii ApaliBep. Muorga OC aBTOMaTHYeCKH
noabHUpaeT MOAXOASAIINN ApaiBep, MHOrAa 06 9TOM NMPHUXOLUTCA 3a00TUTHCA
N0JIb30BaTeJIo.

anan.neune IIpoueccaMu

B namMaTs KOMIIBIOTEPa MOKET OLITH 3aTrPY’KE€HO OJHOBPEMEHHO HECKOJIBKO
IIpOrpaMM, KOTODbIE OYAYT BBIIOJHATHCA YaCTAMH I1apajienbHo. MHOTZa MBI
CO3HaTeJbHO IIopydaeM 3To Hamremy ITK, samycTuB, cKa)keM, OJHOBPEMEHHO
MOYTORBRYIO IIPOTPaMMY H TEKCTOBBIH mpoieccop. Ho gaske ecaiu MBI 3TOTO He Je-
JaeM, Bce paBHO: Ha 9KpaHe UAYT 4Hachl, B TO K€ BpeMsl KOMIbIOTED IPOU3BO-
AUT He3aMeTHbIe, HO COBePIIEHHO He0OX0 U MbIe OIlepaIlHH I10 3aIuTe OT BUPY-
COB, 3allJUTe OT YAaJIeHHbIX XaKePCKHUX aTaK II0 CeTH, KOHTPOJI COCTOAHHUA
YCTPONUCTB U T. I.

Kaxayio BBIMOJIHAEMYIO HPOrpaMMy HasbIBaloT npoyeccom. OTciona Tep-
MUH «yIpaBJIeHHe mpoleccaMi». OpraHu30BaTh IIapaJljlejbHOe BLINIOJIHEHHE
IIporpaMM Oo4YeHb HEIIPOCTO, IIOCKOJIbKY OHH 06paIiaroTCA K OJHUM U TEM K€ pe-
cypcaM — K IEeHTPaJbHOMY IIPOIECCOPY, K Pa3JIMUYHBIM BUAAM IIaMATH, K
BHEITHUM ycTpoiicTBaM, PerraeT aTy 3ajjauy oliepallMOHHasA CUCTEMA.

KoMuboTeps! miepBBIX ABYX IIOKOJIEHUM paboTaniu B 00H03A0AUHOM Pedcu-
Me: IOKa He 3aKaHYUBaJIOCh BHIIIOJIHEHHE 0YepeJHOM IpOrpaMMBEI, JpyTrue IIpo-
TpaMMBI B KOMIIBIOTED He 3arpyskanuchk. IIpu aTom 3HauuTEIbHASA YaCTh BpeMe-
HH yXOAWUJIAa Ha MeXaHUYECKHUH BBOJ IIPOTPAMMEI M JAHHKIX ¢ epdopalnuoHHO-
ro HOCHUTEJIsI, BBIBOJ Ha OyMasKHYIO IIeUaTh, UTEHUe U 3allUCh Ha MarHUTHLIE
HocUTeJH. Bece 3TO BpeMsd IIpoIieccop «IIPOCTauBaJI», 0KUAAA, KOTJla CBOIO pa-
60Ty 3aKOHYAT ero «MeJJIeHHbIe COTPYAHUKHU > .

Curyanusa u3MeHMJIach ¢ MoABJeHueM Ha 9BM TpeThero mokoJIeHus KOH-
TPOJ1JIEPOB BHENTHUX yCTPOHcTB. CTajI0 BOSMOXXHBIM 0CBOOOAUTH IIPOIECCOP OT
yIpaBJIEHUs « HEIIOBOPOTJIHUBBIMH» MeXaHU3MaMH, IEPEeJIO’KUB 3Ty 3aJady Ha
KOHTpPOJLJIEePEI. A IIpolieccop IMOJYyYHUJ BO3MOXXHOCTb BCE€ BpeMsA 3aHUMATBLCHA
CBOeli OCHOBHO pa60Toit — 06paboTKOM faHHBIX. [IoKa ogHA mporpaMma (IIpo-
Iecc) OXKHujgaeT, HallpuMep, 3aBepUIeHUs BBoJa/BhIBOJIa JaHHBIX, Apyrad npo-
rpaMMa MOJKeT 3aHMMAaTh Ipolieccop. IIpu aToM cocTossHUEe IIePBOTO, NPEPEAH-
HO020 npoyecca JOJIKHO ObITh COXpaHEeHO, YTOOBI ero B Hy>XHBI MOMEHT MOXKHO
6bLJI0 BOCCTAHOBUTH U IPOAOJIYKUTHL BHIIIOJIHEHHEe mporpaMMel. Takoil pesKuM
paboThl Ha3bIBAETCA MHO0Z03A0AUHbILM PEHCUMOM.

Hawub6osee C10XHBI MHOZ0T0Nb308aMeNbCKUEC MH0203a0atHble OIIepallUOH-
Hbl€ CUCTEeMbI, IPUMEHsIeMble B MHOIOTEPMHUHAJILHBIX CUCTEMaX — BHIYUCJIH-
TeJIbHBIX KOMILJIEKCaX, B KOTOPBIX K OQHOMY O6IIleMy KOMIIbIOTEPY IMOAKJI0Ya-
eTCsI HeCKOJIbKO YCTPOMCTB BBOJA/BHIBOJA HJIU II€PCOHAJbHBIX KOMIIBIOTEPOB
(TepMUHAJIOB) IJIs1 OHHOBPEMEHHOIT paboThI MHOTHX I10J1b30BaTeJIe.
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Iloab3oBaTenbckuii maTEpelic
Baxknaa @yaknus OC — moageprkKa IOJIb30BaTeILCKOro HHTepdeiica. B
HacTosigee BpeMaA OOIenpUHATHIM cTaja rpadpuueckuii nuTepdeiic, moagep-

"KHMBaeMBI cCICTEMaMH MeHIO (1o Kpaiineit Mmepe, B mupe IIK).
Haub6onpmmee umcao ITK Bo BceM Mupe pa6oralor moa yupaBiaenuem OC

‘Windows, ¢ KOTOpOii B HaBepHAKA 3HaKOMbI. TeM He MeHee HAaITOMHKUM OCHOB-
Hble IIPABUJIa TOJb30BaTEJILCKOr0 HHTEP(delica. BaauMogeiicTBue IOJIHL30BaTE-

asa ¢ OC npoucxoauT 1o cxeme:
1) OC HaxOAUTCH B COCTOAHHUHY OXKUIAHNA KOMaH/AbI IOJL30BATENH;
2) moJb30BaTeJNIb OTAAET KOMaHAy B Kakoi-a1n6o ¢popme (uaiie Bcero — ue-
pe3 MeHIO);
3) OC ncroyHsAeT KOMAHAY UJIK COO0HNIaeT 0 HEBO3MOYKHOCTH BBITIOJIHEHU A ;
4) OC BoaBpalzaeTca B COCTOAHME OKHMIAHUA CHEAYIONeH KOMaHABI IIO-
JIb30BaTeNA; U T. X.

I'paduueckuit uHTepdeiic, KOTOPLIHA IIPHUILIE] HA CMEHY HEeKOrja CyILIecT-
BOBaBIIIEMY CHMBOJIbBHOMY, IO3BOJISIET IOJb30BaATEJI0 BHIOMPATH O0BEKTHI
OJIsI KOMaHJ ¢ IOMOIIbIO rpadnyecKuX o6pa3oB aTux 06bekToB. Korga Mul 3a-
nyckaeMm coBpeMeHHYI0 Bepcuio OC Windows, nmepex HaMH Ha 3KpaHe AUC-
njesi BosHuKaeT Pabouuii cmoa (puc. 4.5), Ha KOTOPOM PAaCIOJIOXKEHO He-
CKOJILKO rpad@HUYecKNX 060'beKTOB — CHMBOJHYECKUX H300pa’keHni Tex nIpo-
rpaMM, ¢ KOTOPBIMH OJb30BaTeN b paboTaer Hanboliee yacto. Kpome Toro, B
HIKHEH 4acTH dKpaHa HaXOAUTCA NaHeaAb 3a0ay, cogepxamiasa paj KHOIOK
AJI 3aIyCKAa IIpOorpaMM.

".’ .H}E'K- B Aot - WordPad T adota Reader

Puc. 4.5. Pa6ounii cron Windows XP
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Menio — oaMH M3 OCHOBHBIX 3J€MEHTOB TIpadHuecKoro uHTepoeiica.
C BHeapeHUEM maHeel ¢ HUCMIAAAIOIIUMY ¥ KACKAJHBIMUA MEHIO YAAJIOCH 0o0ec-
IeyuTh KOMPOPTHYIO paboTy Ji06oMy mojb3oBaresaio. KackagHble MeHIO IIPeXO-
CTaBJIAIOT II0JIb30BATEJIIO CIIMCOK BO3MOYKHBIX AEHCTBU C BEIJIeJIEHHBIM HH(POD-
ManuoHHEIM 00bekToM. Ha puc. 4.6 BUAHO, UTO BBIIOJHAETCA IIpoLeaAypa OT-
OPaBKU TEKCTOBOTO AOKYMEHTa B BHIE COOOIIEHUS 9JEKTPOHHOM IIOYTHI.
B 3aBHCHMOCTH OT TEKYIIET0 COCTOSHUA 00'EKTAa COAEPIKAHNE MEHIO MOXKeT 13-
MeHAThCA. B OqHOM ciiydyae HeKOTOpbIE U3 IYHKTOB MOT'YT CTATh HEJOCTYIIHBIMHU
IJs BBIOOpA, B APYTIOM MOYKET U3MEHHUThCA HaGop MyHKTOB MeHI0. MeHIo B Ipu-
JIOKEHUAX MOT'YT HaCTPaKBaThCA IIOJb30BaTEJIEeM.

2 Nowyient2  Microsoft Ward
[[moin Gpseca B Borgscs Gogmsr Copme TsSmas Qs Crpeees 2
lgm et b oo G COIGE B E
| Gy My essmiEE
f sk

:ns‘.hm
ECM-mW&cww..,

| Bepom.,.

! NpeasapyTeminsi NpGoTP Web-CTparns

Ceofcros (=) Coofjuamse (o arowssere)..
e Yool
1 C\boruments and Settingsl. . \¢_2.doc %n’:‘:’”’ .
LG NBEEA BT _ATOTY nasa_te.doc s "_m
3CA.\BEEABT_MTOC nasa_30.coe
4G\ oy TyDa-o6ven-rne. doc S gc...

y TR P 88 Microsoft powereoink

Puc. 4.6. KackagHoe MeHIO

Aapo OC

Onepanuonuas cucTeMa — 60JIBIIASA M OYE€HB CJ0YKHAA IporpamMmma. Ee 065-
€M MOKeT OBITh HaCTOJIBKO BEJIMK, YTO OHA L[EJINKOM HE YMECTHTCHA B OIIEPaTUB-
Hoit namaTH. B OC BhIAeaseTca HEKOTOPasd 4acTh, KOTOPAas IBJISAETCA OCHOBOH
Bcel cucTeMbl ¥ Has3bIBaeTcA 20pom. B cocras siapa BxoaaT HauboJiee yacTo UC-
MOJIb3yeMble MOAYJH, HAaIlpUMep CPeACTBA paclpeiesieHUus] OIepaTHBHOY Ha-
MSATH U IIpOLeccopa, CUCTeMa NpepkIBaHui 1 Ap. IIporpaMmel, BXoAAIIINe B CO-
cTaB AApa, npu 3arpys3ke OC moMeInaoTcA B OIEPATUBHYIO IaMATH, I'e OHHU 10~
CTOSSHHO HaXOLATCSI M HCIOJb3YIOTcs mnpu padore KoMmmbloTepa. Takue
IpOrpaMMEI Ha3bIBAIOTCA PE3UACHTHBIMHE IIporpammamu. Ocranasaasa yacts OC
XPaHUTCA Ha JKECTKOM JVCKE M aBTOMAaTHYECKH 3arpy KaeTcs B OIIePATHUBHYIO
IaMATH 10 Mepe HeOoOX0ZUMOCTH, a 3aTeM yAAJAETCA U3 Hee.
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Pab6ora ¢ paiaamu

Pa6oTry mosb3oBaTess ¢ ¢daiimamu obcaykuBaer nmoacucrema OC, Koropas
HasbIBaeTcA (aisIoBoi cucTeMoii. IToit dyHkIueir OC Bbl 4aCTO MOJIb3yeTEChH,
II03TOMY ceiuac noapo6Ho o0 Hell TOBOPUTH MbI He 6yaeM. OTMETHUM TOJIBKO TO 06-
CTOATEJILCTBO, UTO HA COBPEMEHHBIX KOMIIBIOTEpPaX HCIIOJIb3yeTCs uepapxudec-
Kasa, MHOTOYPOBHeBas (haitioBasa cTpyKTypa. Heo6xoquMoOCTh 3TOr0O CBsA3aHa C
60BITHUM O6'FEMOM BHEIITHUX HOCUTENIel uHbopManuu. s yCKOpeHHU IIOUCKa
B TAKHUX YCJIOBUAX HepapXu4deCKas CTPYKTypa — caMas palfuOHaJIbHas.

Cuctemsbl nporpaMmmupoBaHus

CucreMp! nporpaMMHpPOBAHHA — MHCTPYMEHT AJIs paboThI IpodeCCHOHAIH-
HEIX nporpaMMucToB. Ka)kaa Takas cucTeMa OPHEHTHPOBAHA HA OIPeAeJIeH-
HBIN A3KIK MporpaMmMmupoBanusa: [Tackais, Beiicuk, Poprpan, Cu, Accembyep u
Ip. CucreMbl IPpOrpaMMHPOBAHUA MO3BOJIAIOT CO3J4ABaTh TEKCThI IIPOrpaMM,
OTJIAXKHBATH U UCIIOJHATH IIporpaMMsel. Bee mepeunciieHHbIe Belie BuAbI ITO co-
3Jal0TCA IPOIrPAMMHCTAMH C IIOMOUIBIO CHCTEM IIPOrPAMMHPOBAHUA.

Bonpocbl n 3agaHun

1. IIpuBeauTe KIaCCHDUKAIMIO IPOIPAMMHOTO ofecIieueHU s COBpEMEHHBIX KOMIILIO-
TEpPOB.

2. B yeM NpUHIMIHAJIBHOE OTJIHAYHE IPUKJIALHOIO IPOrpaMMHOro obecneueHus 06-
II1ero Ha3Ha4YeHUs OT MHBIX BUAOB IPHKJIAJHOTO IIPOrpaMMHOT0 obecrieueHA?

3. B ueM 3akJjIOYaeTCss NPUHIUII OPraHU3AUUNA AUAJIOTA «KOMIILIOTEP—IIOJIbL30Ba-
TeJlb» C IIOMOIILIO MEHI0?

4. Yro Takoe agpo OC?
5. Kakue nporpaMMbl yIpaBJsiioT paboToit BHEIIHUX yCTPOHCTB?
6. Yro Takoe cucTemMa IporpaMMHUpPOBaHUA?

OuckpeTHble Moaenu AaHHbIX
§19 B KOMNbIOTEpE.
MpeacraBneHune 4Yucen

naBHble NnpaBuna npeacraBneHust AaHHbIX B KOMnbiloTepe

Ecou 661 MBI MOTJIM 3aTJIIHYTH B COAEPsKaHNEe KOMITBIOTEPHOI MaMATH, TO
yBUzenu 6bl TaM IIPUMEPHO TO, UTO YCJIOBHO U300 pakeHo Ha puc. 4.7.
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Puc. 4.7. O6pa3 KOMIObIOTEPHOMH IIAMATH

Puc. 4.7 orpaskaeT u3BeCTHOEe BaM ellle U3 6a30BOro Kypca HHGpOpMATHKHU
NpaBUJIO IPeACTaBJeHUA JaHHBIX, KOTOPOe Ha3oBeM mpaBuaoM Ne 1: darnnbie
(u npozpammul) 6 namamu Komnviomepa xpanamcsa 6 96ouiHom eude, T. €.
B BUJE IIeIOYeK eIWHUI U HyJIeH.

CoBpeMeHHEBIN KOMIILIOTEP MOKET XPAHUTD U 00pabaThIBaTh JaHHEIE, IPEk-
cTaBJfAIOIMe HHDOPMAIIUIO YeThIpeX BHUAOB: YHCJIOBYIO, TEKCTOBYIO, Irpadu-
YecKyIo, 3ByKOBYIO. [IBOMUHBI KO/, N300pa’keHH LI Ha pHuc. 4.7, MOXKeT OTHO-
CHUThCA K JIIOO0MY BUAY JaHHBIX.

IIpaBuao Ne 2: npedcmasnenue JanHbLX 8 KOMNbIOMepe OUCKPEMmHO.

IIpaBuiao N 3: MHOJMCECMB0 npedcmasumblx 8 NAMAMU 8EAULUH 02DAHU-
YeHO U KOHEeYHO.

MpeacraBneHune unucen

CHavyaJjia MoACHUM Ha 00pa3HOM IpuUMepe, YTO TAKOe JUCKPETHOCTD.

JucKpeTHOe MHOYKECTBO COCTOMT M3 OTJAEJICHHBIX APYT OT APYra 3JIeMEHTOB.
Hanpumep, necoK AUCKPETEH, II0OCKOJbKY OH COCTOHUT M3 OTAEJNbHBIX IIECYMHOK.
A Boaa MJIM MAacJIO HEIIPEPBIBHEI (B paMKaX HAIIHUX OIMYII[eHHI, IIOCKOJbKY OT-
JeJIbHbIe MOJIEKYJIEI MBI BCe PABHO OILIYTHTL He MO2KeM ). ITOT IpMMep HyKeH HaM
TOJIBKO JJI AHAJIOTHH. 3/IeCh MBI HE CTAHEM YITyOJIATHCA B U3YyUYEeHME MaTepHaib-
HOT'0O MHpa, a BepHeMCs K IIpeaMeTy U3ydyeHusa HHPOpMaTUKN — HHbopMAaIiuu.

CaMBIM TpaJUIMOHHBEIM BUAOM AAHHBIX, C KOTOPHIM paboTaloT KOMIIBIOTE-
PHI, ABIsAIOTCA YKucjga. IBM mepBoro moKoJIeHUs yMeJH pelraTh TOJIbKO MaTe-
MaTuuyecKkue 3agauu. Jlrogu Hauanu paboTaTh ¢ YMCJIaMH €Ilie ¢ IEPBOOLITHRIX
BpeMeH. IlepBOHAYAJBbHO UeJIOBEK OIEPUPOBAJ JIUIND HEJBIMH II0JIOMKHUTENb"
HBIMH (HaTypaJabHBEIMH) yucaamu: 1, 2, 3, 4, ... . OueBUAHO, YTO HAMYpPaLb-
HbLil pad — 3mo OuckpemHoe MHONCeCmaE0 Yuce.u.
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B MaTeMaTHKe pAL HAMYPARbHbLX HUucen 6eCKOHeweH u He ozparHuieH. C 1o-
sAABJICHWEM B MaTeMaTHKe IOHATHA oTpuuareabHoro uucia (P. Hekapr,
XVII Bek B EBpone; B UHAMM 3HAUUTEIbHO PAHBIIIE) 0KA3aJI0Ch, YTO MHOYKECT-
BO LIEJIBIX YKCEeJI He OTPAHHMYEHO KaK «CIIpaBa», TaAK U «caeBa». [IokaskeM 3To

Ha YUCJI0BOH ocH (puc. 4.8), CHMBOJIBI c0 0003HAYAIOT 6ECKOHEYHOCTD.
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Puc. 4.8. MaTemaTnuecKkoe MHOYKECTBO IIeJILIX YHCEJI Ha YUCJIOBOH OCH

W3 ckazaHHOrO cjie[yeT BBIBOJA: MHONMECM B0 UYeNblX HUCe] 8 MamemMamuxe
JuckpemHo u He ozpaHuieHo. OTMeTHM ellle OAUH (PaKT: PA3HOCTh COCETHUX
yuceJl HaTypajJbHOro paja (JaHHOTO U IIPeABIAYILero) Bcer/a paBHa efUHULE.
9Ty BeJIMYUHY HAa30BEM ULAZ0M HUCA0601 nocaedosamenbHOCMU.

JIr060€e BBIUMCINUTEJILHOE YCTPOMCTBO (KOMIbIOTED, KaJbKYJIATODP) MOXKET
paboTaTh TOJBKO C 0ZPAHUYEHHbLLM MHOYKECTBOM LeJbIX yucea. Bospmure B
PYKH KaJIbKYJIATOP, HAa MHIAUKATOPHOM Tabyo KoToporo nomeritaercsa 10 3ua-
k0B. Camoe 00JIbIIIOe IOJIOKUTENBHOE YHCIO, KOTOPOe HAa Hero IOMEeCTUTCA:

__lofolofofojofolo]o]

Camoe 607bI1I0€ IO a6CONIOTHOM BeJIMUHNHE (MOAYJIIO) OTPHUIIATEILHOE YHCIO:

[-lofolofofofofo]ofs]

AHaJOTUYHO /1eJI0 OOCTOUT ¥ B KOMIILIOTEDE.

tlensble uucna s KoMnbrTEpE

IIpaBuno Nt 4: 6 namamu Komnoviomepa LuUCAA Xpanamcs 6 60U4HOU cuc-
meme cuucnenus . C [BOMUHOM CHCTEMON CYNCIEHNS Bbl 3HAKOMBI M3 6a30BOTO
Kypca nHdopmaTuku. Hanpumep, ecsu o meioe YUCJIO BhlAejisgeTcs syeika
naMsaTH pasMepoM B 16 6MTOB, TO caMoe GOJIb1IIOE [eJIOe TIOJIOXKUTEJIbHOe YHCIIO
OyZleT TAaKUM:

ogrfufafadafafafufafafafajafaly]

B necaTuuHoil cucTEeMe CUNCIIEHUA OHO PABHO:
2% _1=327617.

* KoHeYHO, U « BHYTPH KaJbKYJATOPA» YHCJIA IPEACTABIAITCA B JBOUYHOM BHJe. OQHAKO
MBI B 9TO BJaBaThCA He 6ygeM, pacCMOTpPEB JIMIIEL BHelIHee npeAcTaBiaeHue. I[Ipumep ¢
KaJbKYJIATOPOM HaM HYKeH OBLJI TOMBKO AJIA WTIOCTPAIMU HPO6GIeMbl OTPaAaHUYEHHOC-
TH.
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3aech mepBBIM OUT UrpaeT PoJib 3HaKa uuciaa. Hojls — HMpHU3HAK MOJIOKHU-
TeapHOro uncaa. CaMoe Goabllioe MO MOAYJIIO OTPHUIlATENbLHOE YHCJIO PABHO
—32 768. HanomMuuM (3T0 66110 B 6a30BOM Kypce HH(POPMATHKH), KaK IOJY-
YUTH €r0 BHyYTPEHHEE [IpeJCTaBJIeHHe:

1) nepeBecTn yucyio 32 768 B IBOMYHYIO CHCTEMY CUUCIEHUS ; 3TO JIETKO, I10-

CKOJIBKY 32 768 = 2'%:
1000000000000000;

2) UHBEePTUPOBATh 3TOT ABOUYHBIH KOJ, T. €. 3aMEHUTb HYJIH Ha eJUHUIHI,
a eIUHUIBI — Ha HYJIH:
0111111111111111;

3) npubaBUTh €IUHUIY K 3TOMY ABOUYHOMY YHCAY (CKJIaABIBATH HAJO IO
npaBUJaM JBOUYHOM apU(PMeTHKH), B pe3yabTaTe IIOJIyIUM:

| 1fofofofofofofofofofofo]ofo]fol]o]

Eagunuiia B nepBoM 6uTe 0603HaUaeT 3HaK « MUHYC». He HY»KHO AyMaTh, 4TO
IOJYYEeHHBIH KOJ — 9TO «MHHYC HOJb». ITOT KOJ IPEeACTABJIAET YHCJIIO
-32 768. TaxoBEbI IpaBUJIa MAILIMHHOIO IIPpeACTaABJIEHUSA LeJIbIX YyuceJa. [laHHOe
npejicTaBjeHNEe Ha3bIBAETCH HONMOJHUTEILHBIM KOXOM.

Ecnu mopn nesoe 4ucjIo B NaMATH KOMIIbIOTepa OTBoAUTCA N GUTOB, TO fHa-
a30H 3HaYeHUH I1eJIbIX YHUCeJI:

-2V, 2V 1.

To ecTh OrpaHMYEHHOCTH IIEJOr0 YHCJIa B KOMIObIOTEpPe BO3HUKAET M3-3a
orpaHWYeHU Ha pasMep Aueiku namaru. OTciona ke ciaeAyeT U KOHEYHOCTH
MHOYK€eCTBa IIeJIbIX YHceJl.

Mz paccMoTpesiu popMaT npeacTaBIeHHSA LEJIbIX YHCEJ CO 3HAKOM, T. €.
IIOJIOXKUTENbHBIX M OTPHUIlaTEeJILHBIX. DhIBAeT, UTO Hy»KHO paboTaTh TOJBKO C
IOJIOYKUTENbHBIMH IIeJbIMU YHCJIaMH. B TaKOM ciy4ae ucrnojsib3yeTcsa popmaTt
IpencTaBJIeHHA LeJIbIX Ynuces 6e3 3HaKa. B sTom opmaTe caMoe MaJeHBKOE
YHCJI0 — HOJb (Bce 6UTHI — HYJIN), a caMoe 60JIbIoe YKCIo AJis 16-paspaaHoi
AYEeHKH:

(oo fafafafafafafafafalafafalnla]

B necsatuuHoii cucteme aro 2'% — 1 = 65 535, IpUMEepHO B ABa pa3a 6oablie
IO MOAYJIO, YeM B [IPEICTABJEHUY CO 3HAKOM,

W3 Bcero ckasaHHOroO fiejiaeM BBIBOJ: YeJible LUCAQ 8 NAMAMU KOMNbIOMme-
pa — amo duckpemHnoe, 02PAHUYEHHOE U KOHEYHOe MHO}ICeCmao.

T'paHuIbl MHOYKECTBA IeILIX YK CeJI 3aBHUCAT OT pasMepa BhIieIIeMoi aueii-
KU MaMATH IO IIeJIoe YKUCJIO, a TaKyKe OT (hpopMaTa: co 3HaKOM HUJIH 6e3 3HaKa.
HOTar B KOMObIOTEPHOM IIpPEeACTaBJACHHUHU IIOCJEAOBATEJIbHOCTH IIEJEIX YMCEJI,
KaK 1 B MAaTeMaTHYE€CKOM, OCTaeTCSA PABHLIM eTUHHUIIE.
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Puc. 4.9 oTpaxKaeT TO OﬁCTOHTeJIbCTBO, 4YTO IIPpH IIepexoae OT MmaTeMaTHu4decC-
KOr'o nNpeacTaBJI€HUSI MHOXKEeCTBaA IIeJIbIX YHUCEJI K IIpeACTaBJI€eHHI0, NCIIOJIb3ye-
MOMY B PIHCpOpMaTHRe (KOMIILIOTepe), IIPOMCXOAHUT IIepexoa K OrpaHN4YeHHOC-
TH 1 KOHEeYHOCTH.

MATEMATHEA:
MHOXECTBO LIeJIbIX YHuces
JAHCKpeTHO, 6ecKOHeYHO,
He OTPaHUYEHO

NHPOPMATHKA:
MHOECTBO IIeJIbIX YHCces
B KOMIIbIOTEPE AHCKPETHO,
KOHe4YHO, OTPaHHYeHo

Puc. 4.9. IlpeacraBieHne o0 MHOXKeCTBeE I€JIbIX YKCeJ B MAaTeMaTHKe U B HHbOpMaTHKe

BewecTBeHHble Yncna B KOMNblOoTEpe

ITonaTue BellecTBEHHOro (AeHCTBUTEJIHLHOIO) YHCJIA B MaTeMAaTHKY BBeJ
Hcaax HeioTon B XVIII Bexe. B MaTeMaTHKe MHOECTBO BEIIIECTBEHHBIX YHCEJI
HeIIpephIBHO, 06CKOHEYHO U He orpaHudYeHo. OHO BKJIIOYaeT B ce0d MHOXKECTBO
IEJIBIX YHCeJ U ellle 0eCKOHEeYHOe MHOXKECTBO HelleJIbIX Ynces. Mexxay AByMdA
JI00LIMHM TOYKAMH Ha YHCJIOBOM OCH JIEXKHUT OeCKOHEUYHOe MHOYKECTBO BEIIeCT-
BE€HHBIX YHCEJI, YTO ¥ O3HAYAET HEMPEPLIBHOCTL MHOXKECTBA.

Kax MbI TOBODHIIN BLIIIE, YKCJIA B KOMIILIOTEPE (B TOM YHCJIE U BEIIIECTBEH
Hbi€) IIPEACTaBJEHbBI B [IBOMYHOM cHCTEeMe cuucieHHusa. IlokaxkeM, 4YTO
MHOKECTBO BEILIeCTBEHHBIX YHCEeJ B KOMIIBIOTEPE AUCKPETHO, OPAHHYEHO U
KoHeuHo. HeTpyaHo foragaTbcs, YTO 3TO, TAK >Ke KaK U B CJy4Yae IeJbIX YUCcell,
BBITEKAET U3 OrpaHHYEHHUA pasMepa SYeMKH IIaMATH.

CHOBa AJis IpMMEpPa BO3LMEM KaJbKYJIATOP C ASCATHPA3PAIHBIM UHAUKA-
TOPHBIM Ta0/10. IKCIEPUMEHTAJbHO JOKAXXEM INCKPETHOCTH IIPEACTABIEHUA
BEII[eCTBeHHEIX YK ceJl. BLINIOJIHNM Ha KaJbKyJaaTope aejeHue 1 Ha 3. I3 mare-
MaTHKH BaM H3BECTHO, 4TO 1/3 — 3T0 panHoHaJbHaA APOOb, IIPEACTABIECHUE
KOTOPOH B BHAE AECATHYHON APOOH COAe P UT OECKOHEeYHOE KOJINYECTBO IIUdp:
0,3333333333... (3 B nepuoge). Ha Ta610 KaJabKyJAaTOpPa BbI YBHAUTE:

_Jolsfsfsls[s[s]a]s)]

ITepBrlii pa3psaj 3ape3epBUPOBaH IO 3HAK YHcJIa. [locie 3ansaToi coxpaHs-
eTcd 8 mudp, a ocTajdbHbIe He BMEIIAIOTCA 8 pa3pAdHyio cemky (Tak 3TO OObIY-
HO Ha3BIBAIOT). 3HAYUT, 3TO He TOUYHOe 3HaYeHUe, paBHoe 1/3, a ero «ypesasn-
HOe» BHaYeHUe.

Caegyroliiee 110 BeJJMYHUHE YHCJI0, KOTOPOE IIOMEIIAeTCs B Pa3PAAHYIO CETKY:

__lofasfsfs[sls[a]s]a]
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Ono 6osbie npeasiayutero Ha 0,00000001. 3To miar YucI0BOM MocCJae0BAa-
TesbHOCTH. CllefoBaTeIbHO, fBa PACCMOTPEHHBIX YHCJIa pa3esieHbl MeXXay CO-
60¥i KOHeYHBIM O0Tpe3KoM. OUeBHAHO, UTO IIPpEeAbIAYIIlee YHCJI0 TAKOe:

| lofsfals[s]s][s][s]]

OHO TOXXe OTHeJIeHO OT CBOEro «Ccocela CIpaBa» II0 YHCJIOBOI OCH IIIArOM
0,00000001. Orcroma menaeM BBEIBOJ: MHOMCECMB0 8€ULECMBEHHbLX YUCE,
npedcmaeumolx 6 KalbKyaamope, OucCKpemHo, NOCKOAbKY Hucaa omadeneHbl
Opyz om Opyza KOHEYHbLMU OMPeE3KAMU.

A Temneps BEISICHUM BOT UTO: OyAeT JIM LIAT B IIOCJI€L0BATEJIbHOCTH BelllecT-
BEHHBIX UHCeJI Ha KaJbKYJATOpPE IIOCTOAHHOM BeJIMYHMHOII (KAK y IIeJIBIX YHn-
cen)?

Breruucaum seipaskenune 100000/3. IToayuum:

| lsfsfslsfs]s][s][s]s]

Ito yncao B 100 000 pas Gospblire npeabIIyINero U, 04eBUIHO, TOXe Ipuban-
sKeHHoe. JIerko moHATH, YTO CIAEeAYIOllee BelleCTBeHHOe YHUCJIO0, KOTOPOe MOXK-
HO MOJIYYUTH Ha TabJIo KaJbKYJIATODa, 6yaer Gosbiire ganHoro Ha 0,0001. ITar
cTaJl ropaszio 60JIbIIe.

~-MAX 0 MAX
| I | I >

f g

YucaoBaa och

Puc. 4.10. YcnosHoe npeAcTaBJeHre B3ANMHOTO PACIIOJIOMXKEHNA
MHOK€ECTBA BeIl[eCTBEHHBIX YHCeJ, IPEeJACTABUMbIX B KOMIBLIOTEPE

OTcroia IpUXOOUM K BEIBOAY: MHOMECME0 8eUW,eCMBeHHbLX YUcea, nped-
CMasumMbLx 6 KalbKYyaimope, JUCKDemHO ¢ nepeMeHHOl 6eAURUHOU waza
Mexncdy cocednumu wucaamu.

Ecin OTMETHTH Ha YUCJIOBOM OCH TOUHEIE 3HAUEHUSA BEI[eCTBEHHEIX Yuce,
KOTODBIE IIPEICTABUMEL B KAJIbLKYJIATOPE, TO ITU TOUKHU OYAYT PaCIOJIOMKEHBI

BZI0JIb OCH HepaBHOMepHO. BiIMike K HYJII0 — Tryle, AajJbllle OT HYJIA — pedke.
Bce BEIBOAEI, KOTOPBIE MBI AejlaeM Ha IPHMepe KaJbKYJIATOpPa, OJHOCTBHIO

IIePEHOCATCSA Ha KOMIILIOTEP C IepeX0IoM K IBOMYHOM CUCTEeMe CUHUCJIEHUA U C
y4YeTOM padMepa SYeKH KOMIILIOTepa, OTBOJUMOI IO BeIeCTBeHHbIe YUCa.
HepaBHOMepHOE pacIioiosKeHne BellleCTBeHHBIX YHCeJI, IPeACTaBUMBIX B KOM-

IIBIOTEPE, TAKXKe HMeeT MEeCTO.
OTBeTHM Ha BOIIPOC, OrPaHUYEHO JIM MHOXKECTBO BEII[€CTBEHHBIX YHCEJI B I1a-

MATHU KOMIObIOTepa. EcJIn NpoxoIkaTh 9KCIIEPUMEHTHI ¢ KaJbKYJATOPOM, TO
OTBET Ha 3TOT BOIIPOC OYAET TAKHUM: Ja, MHOYKECTBO BEIIeCTBEHHBIX YHCEJI B
KaJIbKYJATOPe orpaHnyeHo. IIpuunHOA TOMY CJIY3KHUT BCe Ta YK€ OrDaHUYEH-
HOCTb pa3paAaHoi ceTku. OTciofia JKe CileAyeT U KOHEeYHOCTb MHOXKECTBA.
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Camoe 60JIbIIIOE YHCJIO ¥ PA3HBIX KaJbBKYJATOPOB MOYKET OKa3aThCA pas-
HBIM. ¥ CaMOro IIPOCTOro 3TO OYAET TO »Ke YHCJIO, YTO MBI IMOJIyYayl paHbILe:
999999999. Ecinu npubaBUTh K HEMY €JUHHILLY, TO KAJIbKYJIATOD BHIACT CO06-
nreHue o6 omubke. A Ha Apyrom, 6ojiee «YMHOM» U AJOPOroM KaJbKYJISATODE,
npubaBiieHNe eAXHUIBI IPUBEJET K TAKOMY Pe3yJILTaTy:

L L P Jalef+lofo]

Hannyio sanuck Ha Tabs0 Hag0 MOHUMATh Tak: 1 x 10 °,

Takoii hopMaT 3aIIMCH YHUCJIa Ha3bIBaeTCA GopMaTOM ¢ IJIaBAIONIeH 3a1s-
TOM, B OTJINYHE OT BCEX IPEABIAYIIIUX IPUMEPOB, I'/I€ pACCMAaTPHUBAJIOCH IIPES -
cTaBJIeHUe YnceJ B popMmaTe ¢ GUKCHPOBAHHOM 3aNATOH .

Yuco, crosiee nnepes 0yKBOH «e», Ha3bIBaeTCSI MAHTHCCOM, a cTosAIIee I10-
cJjie — NMOPAAKOM. « ¥ MHBIH KaJILKYJATOP» Iepelnes K MpeACcTaBJIeHHUI0 YHUCe
B opMe ¢ ny1aBalIel 3anATOH I0CJIE TOT0, KaK 1oj ¢hopMy ¢ GUKCHPOBaHHOM
3anATON He CTAJIO XBaTaTh MECTa Ha TabJo.

B koMmbloTepe TO 3Ke camMoe: YKucya MOTYT IPEeJCTABIAThLCA Kak B (popme ¢
¢uKcupoBaHHOM 3anATON (OOBIYHO 3TO IeJIbIE YHCJIA), TAK U B (hopMe C IIIaBalo-
e 3amnsaToi.

Ho u gna ¢dopmsbl ¢ niiaBaronieil 3anAaToi ToXKe eCTh MAKCHUMAaJIbHOE UHCJIO.
B HaiieM «IIOJONBITHOM » KAJIbKYJISATOPE 3TO TAKOE YUKUCJIO:

| Jofofslofolef[+][o]o]

To ects 99999 x 10 *°. Camoe 60ab1m0e MO MOJYJIIO OTpUllaTeJIbLHOE 3HauUe-
Hue —99999 x 10 %. JlanHsble yucaa IBIAIOTCA LEJILIMH, HO HMEHHO OHU orpa-
HUYURBAIOT IpeAcTaBJI€HUE JIIOOBIX YKceJ ([eJIbIX U BEIIeCTBEeHHBIX ) B KaJIbKY-
JATOpE.

B xoMmmbioTepe BCce OpPraH30BaHO aHAJOTHYHO, HO IIpeAebHbIe 3HAUEHUS
eitie 60oJbIIe. ITO 3aBHCUT OT Pa3PASHOCTH AUYEHNKHU MAMATH, BEIZEJIAEMOM MOJ
YHCJI0, ¥ OT TOT'0, CKOJILKO Pa3psAA0B BHIAEJIAECTCA MOJ IIOPALOK U ITOJ MAHTUC-
cy.

PaccmoTpuM npuMep: MYCTh IO BCE UHUCJIO B KOMIBIOTEepe BhIAeNseTcsa 8
6aitiToB — 64 6uTa, U3 HUX OA lHopAAoK — 2 HaiiTa, moa MaHTHUCCY — 6 6aiTOB.
Torga nuamnasoH BeIIeCTBEHHBIX YHCEJI, B IIePEBOJ€ B JECATHUHYIO CUCTEMY
CUHCJIEHU A, OKA3LIBAETCA CJACAYIOII[HM:

+(5-107324-1,7-10%8),

3aBepuiad TeMy, NOCMOTpUM Ha puc. 4.11. CMmbIicy, 3a/10KeHHBINA B HEM,
TaKoOM: HenpephIiBHOE, 66CKOHEUHOE U He OIPaHUYeHHOEe MHOXKEeCTBO BEIIEeCT-
BEHHBIX YHCeJI, KOTOpOe pacCMaTpHUBaeT MaTeMaTHKa, IIPU ero IIpexcTaBie-
HUU B KOMIIBIOTEPe o0paIaeTcs B ZUCKPETHOE, KOHEYHOE U OTPAHUYEHHOE
MHOJKECTBO.
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MATEMATHKA:
MHOECTBO
BELI[ECTBEHHbIX YHUCeJ
HenpepnriBHO, 6€CKOHEYHO
Y He OrpaHMYEHO

NH®OPMATHKA.:
MHOK€eCTBO
BEIECTBEHHEIX YHCe
B KOMIILIOTEDE THCKPETHO,
KOHEYHO ¥ OrpaHMYeHO

Puc. 4.11. IIpeacTaBieHne 0 MHOYKECTBE Bell[eCTBEHHbIX YU CEJ
B MaTeMaTHKE U B HHPOPMATHKE

Cuncrema OCHOBHbIX NOHATUN

Hpencran.nenne qHcesa

Ileasle uncaa

BentecTBeHHBIE YHCAA

B mamemamurxe:

= J€CATHYHOEe
IIpeacTaBJIEHHUE,

- MHOYX€ECTBO:
IUCKPETHO,
6ecKOHEUYHO,
He OrpaHN4YeHO

B xomnviomepe

(6 ungpopmamurxe):

- IBOMYHOE
npeJCcTABJIEHHUE;

~ MHOK€ECTBO:
JHCKPETHO,
KOHEYHO,
OrpaHUYEeHOo

B mamemamurxe:

- JeCATHYHOE
IIpeacTaBJIEHHNE;

- MHOYKECTBO:
HENPepLIBHO,
6ecKOHeYHO,
He OrpaHUYEeHO

B xomnviomepe:
(6 ungopmamuice)
- IBOMYHOE
npefAcTaBJieHNE;
- MHOYK€ECTBO:
AUCKPETHO,
KOHEYHO,
OrpaHUYeHO

IIpencraBieHHe HeJabIX YHCET
B KOMIBIOTEpE

IIpeacraBaenue BemeCTBEHHBIX YHCE
B KOMOBIOTEpe

Co 3HaKOM Bes sHaka Mx2F
(II0J103KUTebHEIE (110710 U TEIbHBIE) M — pBOMUHAS MAHTHCCA,
¥ OTpHIATE IbHbIE) P — nBOMYHEIH HmeJLIi TOPAIOK
Jnanason: Juanason: JInanasoH orpaHMYeH MAKCHMAIbHEIMU
[-2M1, 2Ny [0, 2] sHayeHUsaMuU M u P

dopmaT ¢ PUKCHPOBAHHOM 3aNIATOMR

dopmarT ¢ nIIaBapoulel 3ansaToi

BOI’lpOCbI n 3agaHunA

1. ITouemy MHOYXECTBO LeJBIX YMCeJI, IPECTABUMBLIX B IIaMATH KOMIILIOTEpPa, AUC-
KPETHO, KOHEYHO ¥ OTPaHNYEeHO?
2. OnpegennTte AMaNa3oH LeJIbIX YHCEJ, XPaHAN{NXcs B 1 OaliTe naMaTH B ABYX BapH-
aHTaXxX: co 3HAKOM H §e3 3HaKa.
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3. ITonyunTte BHyTPEeHHee NpeAcTaBeHue uncjaa 157 B 8-paspagHO AYeiKe TIaMATU B
¢opmaTe co 3HAKOM.

4. ITonyuure BHYTpPEeHHee NpeAcTaBJIeHue unucia —157 B 8-paspaaHoil AYeiiKe TaMATH
B ¢popMaTe coO 3HAKOM.

5. IloueMy MHOXXECTBO AEHCTBUTEJbHLIX (BeIlleCTBEeHHBIX) YHCeJ, IIPeJACTABUMbBIX B
NMaMsATH KOMIbIOTEPa, JUCKPETHO, KOHEYHO ¥ OTPAaHUYeHO?

6. Ha kakwue aBe 4acTH AeJIUTCA YUCJIO B hopMaTe C IJIaBalolei 3anAaTon ?

OuckpeTHble Mogenu AaHHbIX
§20 | B koMnbloTepe. MpeacraBneHune TekcTa,
rpacpmku n 3ByKa

B sTom naparpade o6cyaum cmoco6bl KOMIBIOTEPHOTO KOQUPOBAHUA TeK-
CTOBOH, rpaduuecKoit U 3ByKoBOM nHPopManuu. C TEKCTOBO# M rpadUuyecKom
uHGopMaluel KOHCTPYKTOPsI OBM «Hayumau» paboraTh MalIXMHbI, HAUXHASA
¢ TpeThero nokoyseHud (1970-e roasr). A paboTy co 3BBYKOM «OCBOMJIM» JIMIIb
MaIllTWHbI YETBEPTOI'O NOKOJIEH NS, COBPEMEHHEIE ITI€PCOHAbHbIE KOMIIBIOTEPHI.
C 5Toro MoMeHTa Ha4yaJioCh pacIpOCTPaHeHNEe TeXHOJOTHU MYJIbTHMeaAHa.

YTO NpUMHIUNHAIBHO HOBOTO IMOSABJIAJOCH B YCTPONCTBE KOMIIBIOTEDPOB C
OCBOEHHEM MMM HOBBIX BHAOB MHPopManuu? 'taBHbIM 06pazoM, aTo nepude-
pHUiiHbIe yCTpOMCTBA AJIA BBOJAa U BLIBOJa TEKCTOB, rpadMKM, BUIEO, 3BYKA.
IIporeccop ke m omepaTHBHAA MAMATh IO CBOUM (YHKIHUAM HM3MEHUJHUCH
Majo. CylecTBeHHO BO3POCJI0 X ObICcTpoaeiicTBHe, o6beM mamMmATH. Ho, Kak
9TO0 ObLJI0O Ha IEPBEIX HNOKoJeHUAX IBM, Tak M ocTamochk Ha COBPEMEHHBIX
ITK — OoCHOBHBIM HaBBIKOM IIpoIieccopa B 06paGoTKe JaHHBIX ABJIAETCH yMe-
HUE BBHINOJHSATH BHIYUCIEHUSA ¢ ABOMYHBIMU uncaamMu. O6paboTrka Tekcra, rpa-
buKH 1 3ByKa IIpeficTaBaAAET cob0ii ToXke 06pabOTKY YHCIOBBIX JAaHHBIX. Ecau
cKasaTh ellle TOUHee — TO 3TO obpabomka uyenvtx yucen. Ilo sToil nmpuunHe
KOMIIBIOTEPHBIE TeXHOJIOTHH HA3BIBAIOT UUPPOBbIMU MEXHOL0ZUAMU .

O ToM, KaK TEeKCTHI, 'paduKa ¥ 3BYK CBOAATCA K IIeJILIM YHcaM, OyaeT pac-
cKazaHo gansiiie. IIpegpapuTeIbHO OTMETHM, YTO 3/eCh MBI CHOBA BCTPETUMCH
C 2/1a8HOU POPMYNOU UHPOPpMAMUKU:

CMbic BXOAAIINX B Hee BEJUUYMH 3[E€Ch CIEAYIOUIUI: | — pPa3pASHOCTH
AYeH KM NaMATH (B 6uTax), N — KOJHMUYECTBO PA3IMYHbBIX HEJbIX ITOJOXKUTEb-
HBIX YHCeJ, KOTOPhie MOXXHO 3alUCaTh B 3Ty A4YelKY.

TekcroBasa nHopmaumn

IIpyHIIUNINANBbHO Ba’KHO, YTO TeKCTOBasg MH(poOpManuda yKe JUCKPETHA —
COCTOUT U3 OTAEeJbHBIX 3HAKOB. I109TOMy BOSHMKAaET JIMIb TeXHUYECK Ul BOII-
PocC, Kak pa3MeCTHUTh €€ B IAMSATH KOMIILIOTEDA.
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HanomuuM 0 6aiiTOBOM IIPHHIIUIIE OPraHHU3aINH IIAMATH KOMIILIOTEPORB, 00-
cysKAaBiIeMcs B 6a3oBoM Kypce nuHpopmMaTuku. Bepaemcesa k puc. 4.7. Kaxknasa
KJIETOUKA Ha HeM 0o0o3HauaeT OHT nmaMsaTH. BoceMb MOAPAL paCIOJIOKEHHBIX
6uToB 06pasyioT 6aiiT mamMaTU. BaiiTel nponyMepoBausl. IIopaAAKOBBIM HOMED
6GaiiTa onpeaensieT ero ajpec B IaMATH KOMIIbIoTepa. IMeHHO 110 afpecaM Ipo-
meccop oOpamiaeTcsi K MJAaHHBIM, YHATasd HJIH 3alucbiBasg UX B IIaMATH
(puc. 4.12).

O O I B B |

GanT Ne 1 GaiT Ne 2

Puc. 4.12. BaitToBas opraHusaiusa IaMATHA

Moaenb npeAcTaBiIeHUA TeKCTa B IaMATHA BeChMa IIPOCTA. 3a Ka)KA0M OYK-
BOHU aJsihaBHUTa, HUPPOI, 3SHAKOM NPEIINHAHUS U HHBIM OOILEIIPUHATHIM IIPHU
3allCH TeKCTa CUMBOJIOM 3aKPEeIJIAeTCA OINpelelIeHHbIA JBOMYHbBIH KO, AJIHN-
Ha KOTOporo @ukKcupoBaHa. B momynaspHbpix cucremMax xKogupoBku (ASCII,
KOI8 u gp.) KaxK bl CHMBOJI 3aMeHseTCs Ha 8-pa3padHoe yeoe noaoH umens-:
HOe 080UYHOEe YUCI0; OHO XPAHUTCS B OJHOM 6aiiTe MaMATH. DTO YHUCJIO ABJIAET-
Cs IMOPAAKOBBIM HOMEPOM CHMBOJIA B KOZOBOM Tabauie. CorjacHoO IJIaBHOM
¢dopmysie nHPOPMATHKH, OIIpeJeisaieM, UTO pa3Mep ajldpaBUTa, KOTOPBLIH MOMK-
HO 3aKOQHUPOBATh, pPaBEH: 2% = 256. Droro KosMyecTBa BIIOJHE ZOCTATOYHO
AJIsI pa3MeIlleHUusl ABYX aJ(PaBHTOB €CTECTBEHHBIX SA3LIKOB (AHIJIMMCKOrO M
PYCCKOr0) M BCeX HeOOXOAUMBIX JOMOJHUTEIbHBIX CHMBOJIOB.

ITockonbKY B MEUPEe MHOTO SI3BIKOB U MHOTO aJl(aBUTOB, TO IIOCTEIIEHHO CO-
BepIlIaeTcsa Nepexol Ha MeXAYHapoAHYI0 16-0HTOBYIO cHCTEeMYy KOJZUPOBKH
Unicode. B Heil xaxapiii cuMBoa 3aHMMaeT 2 Oaiita, uTOo ofecleuuBaeT
2'® = 65 536 KozgoB s PAa3INYHBIX CMMBOJIOB.

IIpn paGoTe ¢ sJIeKTPOHHOM ITOYTOM IIOYTOBaA IporpaMMa HHOTZA Hac
CIIpaIlINBaeT, He XOTHM JIM MBI IIPHOErHyTh K KogupoBke Unicode ansa mepe-
chbLIaeMBIX coobnieHuii. TakuM cmoco60M MO HO N36eKaTh IIPo6JIeMbl HECO-
OTBETCTBUS KOLHNPOBOK, M3-3a KOTOPO¥ HMHOTrAA He yAaeTcs IIPOYHUTATh pyc-
CKHUH TEKCT.

He cneayer npeactaBiaAaTh cebe TEKCT, XpAaHUMBIH B IIaMATH KOMIbIOTEPA
HMJIH Ha BHEIIIHEeM HOCHTeJIe, JIMIIIb KaK IOTOK 0afTOB, Ka)X AbIH U3 KOTOPBIX AB-
JsieTCA JIUIIHL KOJAOM CUMBOJIA TeKCTa. PopMaThl XpaHEeHU A TeKCTOBOM nHGpOP-
Mallu¥M OIpeAeaoTca ¢GopMaTaMH TEKCTOBBIX (haijoB, HCIOJNb3yeMBIX TONH
UJH UHOH mporpaMmMoil obpaboTku TexkcToB. Paianl, co3gaBaeMble C II0-
MOIIIBIO TEKCTOBHIX IIPOIlecCOPOB (HanmpuMep, Microsoft Word), BKJouaioT B
cebs1 He TOJBKO KOABI CHMBOJIOB ajidaBUTa, HO U AaHHbIe dopMaTa: THII X Pa3-
Mep mipudTa, I0J0XKEHHE CTPOK, II0JA H OTCTYIHI ¥ IIPOYYIO JOTIOJIHUTEJIbHYIO
nHPOPMAIHIO.

Fpacpuyeckan uucopmauun

N3 6a3oBoro xypca "HGOPMATUKM BBl 3HAKOMBI C OOIIIMMY IIPUHITUIIAMHA
KOMIIBIOTEPHOM IrpaduKH, ¢ rpadUUIeCKMMH TEXHOJIOTHAMH. 31eCh Mbl HEMHO-
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ro noapoOHee, YeM 3TO JeJaJIOCh PAHBIIIE, PACCMOTPHM CIIOCOGHI IIpeACTaBIe-
HHUsA rpadryecKknx U306paskeHUH B IaMATH KOMIBIOTEPA.

IIpuHIUN AMCKPETHOCTH KOMIBIOTEDHBIX JaHHBIX CIIPABeAJIUB U AJA I'pa-
duku. 3gecs MOXXHO F'OBOPHUTD O JUCKPEMHOM NPedcmasaeHuu U306paxenus
(pucynra, pomozpaguu, sudeorxadpos) u duckpemnocmu ygema.

JAuckperHoe npeacrapienne uzobpaxenus. M3obparkeHre Ha S9KpaHe MO-
HUTOpa AHCKpeTHO. OHO cOCTaBJAETCS U3 OTAEJbHBIX TOYEK, KOTOPbIE Ha3hI-
BaIOTCA NUKceJaMHu (picture elements — asneMeHTH puCyHKa). ITO CBA3AHO C
TeXHUUYECKUMH OCOOEHHOCTAMH YCTPOHCTBA 9KpaHa, He3aBHCHUMO OT ero ¢pusu-
YeCcKO# peasiM3anuu, Oyab TO TPAAUIIMOHHBIA AUCILIEH Ha 3JJeKTPOHHO-Jy4e-
BO# TpyOKe, KUIKOKPHUCTAJJINYECKHUHM UJIH IIJIa3MEHHBIH. OTH «TOYKH» CTOJb
6JIM3KH APYT APYTY, YTO IJIa3 He Pa3jInyaeT IPOMEKYTKOB MeXXAY HUMH, I103-
TOMY M3006pakeHe BOCIIPUHUMAaeTCA KaK HellpephIBHOE, CILIONIHOE. ECJIi BbI-
BOAVMOE M3 KOMIIbIOTepa N300pakeHre hopMupyeTcs Ha GyMare (IpHHTEPOM
HUJIH IJIOTTEPOM), TO IMHUHK Ha HEM TaKJiKe BBITJIAAAT HeIpepsIBHBIMU. O HAKO
B OCHOBE BC€ PABHO JIEXKHUT Me4YaTh GJIN3KHUX APYT K APYTY TOUYEK.

B 3aBHcHMOCTH OT TOro, Ha KakKoe rpadguueckoe paspelleHue dKpaHa Ha-
CTPO€EHa OIlepaIlMOHHAas CUCTEeMa KOMIILIOTepa, Ha 3KpaHe MOI'yT pa3MelljaThCs
nsobparkeHus1, umerouue pasmep 640x480, 800x600, 1024x768 u 6osree MHK-
cesert. Takas npssMoyroJbHasA MaTpHIla IUKCeIel Ha 9KpaHe KOMIIbIOTepa Ha-
3LIBAETCS PacTPOM.

KauecTBO H306parkeHNs 3aBICUT He TOJILKO OT pa3dMepa pacTpa, HO ¥ OT pas-
Mepa 9KpaHa MOHUTOPA, KOTOPHIH 00BIYHO XapaKTEePU3YeTCA AJINHOM AuaroHa-
au. CyiiecTByeT napaMeTp pa3pellieHUA 3KpaHa. ITOT HapaMeTp U3MepPSAEeTCA B
TOYKaX Ha JI0NM (mo-anramiicku dots per inch — dpi). ¥ monuTopa ¢ guaro-
HanpK 15 mroiiMoB pasmep HM300paKeHHs Ha 9KPaHe COCTABJSET IIPDUMEPHO
28x21 cm. 3HasdA, YTO B OZHOM Ar0iiMe 25,4 MM, MOXXHO PacCUYMTATh, UTO IIPU pa-
6oTe MoHHTOPA B pexxuMe 800x600 muKceseil paspeliieHue 3KpaHHOro u3obpa-
JKeHus paBHO 72 dpi.

ITpu meuaTu Ha OGymare paspelnreHne JOJXXHO GbITH HaMHOrO BbIIe. Ilosu-
rpaduyeckas meyaTh IOJHOIBETHOTO H300pakeHUs TpebyeT paspelieHUs
200-300 dpi. CrangapTHbLil GOTOCHUMOK pazmepom 10x15 cM gosxeH conep-
katb npuMepHO 1000x1500 nukceeii.

JAMcKpeTHOE IpeAcTaBJIeHHE BeTa. BOCCTAHOBUM Balll 3HAaHUA O KOAUPO-
BaHHM IIBETA, IOJYUYeHHEIe N3 0a30Boro Kypca nHpopmaTuku. OCHOBHOe IIpa-
BUJIO 3BYYHT TaK: JIO6G0M {BET TOUKH Ha 3KPaHe KOMIbIOTEPA IIOJYYaeTCs IIy-
TEeM CMEeUIMBAHUA Tpex 0a30BBIX I[BETOB: KPACHOIO, 3€JI€HOTO, CHHEro. 9TOT
MPUHIUI Ha3blBaeTcsa nBetTonoit mogeario RGB (Red, Green, Blue).

JBOHYHBIA KOJ IIBETa ONpEesieT, B KAKOM COOTHOIIIEHUH HAXOAATCHA MH-
TEHCUBHOCTH TpeX 6a30BbIX I[BeTOB. ECJIHM BCe OHM CMEIIMBAIOTCS B OJUHAKO-
BBIX JIOJISIX, TO B MTOre moJyuaeTrcs Geinlit iBeT. EcaM Bce TPH KOMIIOHEHTHI
«BBIKJIIOYEHLI», TO I[BET IMHKCEJs1 — 4YepHbIi. Bce ocTajbHbBIE IBETA JIEXKAT
MeXAy 6eJIbIM U YePHBIM.

JMCKPETHOCTD I{BETa COCTOUT B TOM, UTO UHMEHCUBHOCMU 6A308biX U6EMO06
MO2ym NPUHUMAMb KOHEeYHOe YUCAO0 OUCKPemHbiX 3HaYeHUll.
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IlycTh, HanmpuMep, pa3Mep K0OJa I[BeTAa MUKceJisa paBeH 8 6uram — 1 GaiiTy.
Mesxny 6a30BLIMH IIBETAMY OHU MOT'YT OBITHL PacIpe/ie/IeHEl TaK:

lx|xfs]lsf[aslcl[c]c]

2 6uTa oA KpacHbI 11BeT, 3 6UTa — II0J 3eJeHbIil H 3 6uTa — MoJ CUHUIA.
VIHTeHCHBHOCTL KPACHOTO I{BETa MOKeT IPUHUMATE 2° = 4 3HaYeHUs, HHTeH-

CHBHOCTH 3€JICHOT'0 ¥ CHHETO I[BeTOB — 10 2° = 8 snauenwii. [ToHOe uncIIo IBe-

TOB, KOTOPbI€ KOAUPYIOTCA 8-pa3pAAHBIMUA KOJAaMH, paBHO: 4 X 8 x 8 =256 = 28,

CHoBa pa6oTaeT riiaBHast GopMyJia *HOOPMaTHKH.
W3 onucanHOTO IPpaBUJIA, B YaCTHOCTH, CJIEAYeT:

KPacHBI# 3eJIeHbIH CcHHUHI
0 0 0 0 0 0 0 0 | — Koz YepHOTO IIBETA
1 1 1 1 1 1 1 1 | — xox 6esoro nsera
0 1 0 0 1 0 0 1 |— xox 61exgHO-CEpOro nBeTa
0 0 1 1 1 0 0 0 | — KOX& APKO-3€JIEHOrO IIBeTa
0 0 0 0 1 0 0 0 | — xox 6sexHO-3€JI€HOro IIBeTa

060601eHNe 3TUX YACTHEIX IPUMEPOB IIPHUBOAUT K CJEAYIOIIEMY IIPDABUIY.
Ecau pasmep Koja 11BeTa paBeH b 6UTOB, TO KOJTUYECTBO I[BETOB (pasMep maJIuT-
PBI) BBIYUCIAAETCA IO GopMyJie:

K =2°
Besnuuny b B koMnbsi0TepHOIl rpad ke Ha3bIBAIOT 6UTOBOI INTyOMHOM 1IBETA.

Ee onun npumep. Burosasa rny6uHa nseta pasHa 24. PazmMep naautpsl 6y-
JeT paBeH:

K =2 =16777216.

B komnbloTepHO# rpauKe HCHOJB3YIOTCA pa3Hble IIBETOBLIE MOJAETH IJIsA
u300pa’XeHUsA HA SKPAHe, NONAYLaAeMmMoz0 nymem U3iyieHus ceéema, U uzobpa-
JKeHUS Ha Oymaze, popMuUpYemozo ¢ noMousblo ompasyicenus ceéema. llepByio
MOJieJIb MEI yoKe pacCMOTpesin — 3To Mozesab RGB. Bropaa Mozesib HOCUT Ha-

sBanue CMYK.
IIBeT, KOTOPEHIt MBI BUAUM Ha JUCTe 6yMaru, — sTO oTpakeHHe Gesioro

(comrHeuHoro) cBeTa. Hanecennas Ha 6yMary kpacka IIorJIolliaeT 4YacTh IaJIUT-
PBI, cocTaBiasAloInei Gesblii iBeT, a APYryIO YacTh oTpasykaeT. Takum o6pasom,
HYXHBIHA I1BeT Ha 6yMare mojydaloT IIyTeM «BLIYUTAHHUA» U3 OeJsoro nsera
«HeHYXHBIX Kpacok». IIoaToMy B IIBeTHOH nnoaurpaduu AeiicTByeT He IPaBU-
JIO CJIOXKEHHUA I[BeTOB (KaK Ha 9KpaHe KOMIILIOTEpa), a IPaBUJIO BLIYUTAHUA.
Mz He 6yzeM yrayOaaThCA B MEXaHHU3M TaKoro cirocota 11BeToo6pa3oBaHUA.
Pacimindpyem aumse a66pesuarypy CMYK: Cyan — roay6oii, Magenta —
nypnypHsulit, Yellow — xenTerii, blacK — uepHBbIii.
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PactpoBas 1 BekTopHas rpacdmka

O ABYX TEeXHOJIOTHSX KOMIILIOTEPHOIH rpadMKM — pacTPOBOH M BEKTOP-
HOM — BEHI 3HaeTe u3 6a30BOro Kypca HHGOPMATHKH.
B pacrpoBoii rpacduke rpadpudeckad HHPOpPMAIUS — 3TO COBOKYIHOCTH

JaHHBIX O IIBETe KaKJAOr0 IHMKCeJs Ha dKpaHe. ITO TO, O YeM IOBOPHJIOCH
BhllIe. B BekTOpHOI rpaduke rpaduyeckas naHpopMmanus — 3TO JaHHBIE, Ma-
TeMaTUYeCKH ONMMUCHIBAIONIHe IpadHUyecKHe IPUMHUTHBLI, COCTABJAIOIINE PU-
CYHOK: IIPSIMbIe, AYTH, IPSAMOYTOJILHHUKH, OBaJbl 1 np. Ilosokenne u ¢popma
rpadHUIeCKUX NMPUMUTHUBOB IPEACTABIAIOTCA B CHCTeME SKPAaHHBIX KOODAHU-
HAT.

Pacmposyio epagpury (peJaKTOPBI pACTPOBOrO THIIA) IPUMEHAIOT IIPYU pas3pa-
0OTKe 9JIeKTPOHHBIX (MYJbTUMEAUNHBIX) U NTOJAUrpadUIecCKUX U3gaHuil. Pact-
POBBbIe HWJLIIOCTPAIIUM PEAKO CO3JAI0T BPYYHYIO C NOMOLILI0 KOMIIBIOTEDHBIX
nporpamMmm. Yaime 1151 9TOH eI HCIIOJb3YIOT CKAHUPOBAaHHBIE MJIJIIOCTPAINH,
IOATOTOBJIEHHbIE XYAOXKHHUKOM Ha 6ymare, uiau ¢ororpaduun. s BBoga pac-
TPOBEIX M300parkeHNuil B KOMIIBIOTEpP NIPUMEHAIOTCA UG poBLIe GOTO- U BHAEO-
kKaMepsl. BosbninHCTBO rpadyecK X peJaKTOPOB PACTPOBOTO THUIIA B 60oJIbHIeH
Mepe OPUEHTHUPOBAHLI HE HA CO3JaHNe U300paKeHM, a Ha ux o6paboTky.

JlocToMHCTBO pacTpoBoii rpaduku — 3¢ deKTHBHOE IIpeJcTaBIeHne n3obpa-
’keHU pororpaduyeckoro kauecrsa. OCHOBHONA HELOCTATOK PaCTPOBOTO CIIO-
coba mpejcTaBJeHUA H300parkeHUsT — GOJBLIOH 00 beM 3aHUMAEMOM TaMsATH.
s ero cokpanieHns NPUXOAUTCA IPUMEHSATh Pa3JINUHbIE CIIOCOOBI CIKATUSA
AaHHBIX. [[pyroi HeJOCTaTOK pacTPOBLIX N300paKeHU CBSA3aH C HCKasKeHHUeM
n3obpaskeHus npu ero Macurrabupopanun. IlockoabKy H306parkeHne COCTOUT
13 GUKCUPOBAHHOI'O YHCJIA TOUEK, TO yBeJIUUEHHEe H300paKeHNA IPUBOIUT K
TOMY, YTO 3THU TOUKH CTAHOBSATCS KPYIIHee. Y BeJIMUeHHE pa3Mepa TOUEeK pacTpa
BH3YaJIbHO MCKa’KaeT UJIJIIOCTPAIIUIO U JeJIaeT ee rpy6oii.

Bexmophusie zpaguveckue pedaxmopsl IpefHA3HAUEHBI, B IIEPBYIO Ode-
penb, A CO3AaHUSA WIIOCTPAUH U B MeHbIIIEH CTeIIeH! A1 UX 00paboTKH.

JlocTOMHCTBa BEKTOPHOM I'pad@HUKN — CPABHHUTEJILHO HeGOJbIIIOH 00beM ma-
MATH, 3aHHMaeMOMH BEKTOPHLIMH GaiiiaMu, MaciiTabupoBaHue M306pakeHUs
6e3 moTepu KauecTBa. OfHAKO CpeICTBAMH BEKTOPHOII rpaduKH npobieMaTy-
HO TIOJIYYUTH BBICOKOKAUYECTBEHHOE XYJOKECTBEeHHOe M3006pakeHue. OOBIYHO
cpeACTBa BEeKTOPHOI rpadMKH UCIIOJIB3YIOT He U1 CO3MaHU XYJ0KEeCTBEHHBIX
KOMITO3UIUI, a A1 OQOPMHUTENbCKUX , YEPTEIKHBIX ¥ IIPOEKTHO-KOHCTPYKTOP-
CKux paborT.

I'padbnueckasa nHpopManus coxpaHsercsa B paiinax Ha gucke. CyniecTBYIOT
pasHooGpasHbIie hopMaTh rpaduueckux ¢ainos. OHM JeJATCSI Ha pacTPOBLIE
u BekTOpHBIE. PacTpoBbie rpadmnueckue daitnsl (bopmate: JPEG, BMP, TIFF
U Jpyrue) XpaHAT UHGOPMAIINIO O I[BeTe KAaXKAOTO MUKCeJIsa N300paykeHusa Ha
skpaHe. B rpaduueckmx ¢aiiimax BexTopHoro ¢dopmara (manpumep, WMF,
CJM) comeprkaTcs OIMUCAHUA rpadHUUYeCKUX MPUMHTHBOB, COCTABJISIOIIUX PU-
CYHOK.

Creayer moHHMATh, YTO rpaduuecKue JaHHLIE, IOMeIllaeMble B BH/E0MA-
MATH ¥ BLIBOJUMEBIE Ha 3KPaH, HMEIOT PACTPOBLIM GOopMAT BHE 3aBUCHUMOCTH OT
TOTO, C IOMOIIbI0 KAKUX IPOrPAMMHBIX CPEeACTB (PaCTPOBBIX MJIM BEKTOPHbBIX)
OHU MOJIYYEHHI.
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3ByKoBasi UHcoOpMaLUA

IIpuHIUIE JUCKpPeTU3AlUH 3ByKa («omMppPOBKH» 3BYyKa) OTPa’XKeHBI Ha
puc. 4.13.

L

™

Puc. 4.13. OundpoBka 3Byxa
(y — HMHTeHCHBHOCTSH (YPOBEHE) 3BYKOBOI'O CUTHAJIA, | — BpeM4)

BBoa 3ByKa B KOMIBIOTED IPOM3BOAUTCH € IIOMOIIIBIO 3BYKOBOI'O YCTPOMCTBA
(MmukpodoHa, paguo U Ap.), BEIXOJ KOTOPOro IIOAKJII0YaeT s K IIOPTY 3BYyKOBOM
KapThl. 3alaya 3BYKOBOH KapThHl — C OIpPeJelIeHHOI 4acTOoTOil IPOHU3BOAUTH
H3MepeHHus YPOBHSA 3BYKOBOro CUrHajia (mpeo6pasoBaHHOrO B 3JIEKTPUYECKUE
KojebaHUsI) U pPe3yJIbTaThl M3MEPEHMNA 3alMCHIBATHL B IaMATh KOMIIBIOTEDPA.
9TOT mpolecc Ha3LIBAIOT OLU(PPOBKOI 3BYKA.

IIpoMexyTOK BpeMeHU MeXX Ay ABYMS N3MepPeHUIMHY Ha3bIBAeTCA IepHOI0M
usMmepesHuii — t c. Ob6paTHas BeJMYMHA HA3LIBAETCS YACTOTOM AHUCKPETH3A-

uuu — 1/t (repr). Yem BbIllle YyaCTOTA U3MEPEHHI, TeM BHIIIE KaUeCTBO Iudpo-
BOT'O 3BYKaA.

Pe3yabTaThl TAKMX U3MEPEHUH IIPEACTABISIOTCS IeJILIMH II0JIOXKUTEJIbHEIMU
YHCcAaMU C KOHEUYHBIM KOJIMTYECTBOM Pa3psoB. Brl yoxe 3HaeTe, YTO B TAKOM CJIy-
Yae nojiyJaeTcs JUCKPEeTHOE KOHeYHOEe MHOYKeCTBO 3HAYEeHHH B OrpaHUYeHHOM
Auanasone. Pazmep aToro [uanasoHa 3aBUCUT OT Pa3PAAHOCTH AUYEHKHU — pezuc-
mpa namamu 3eyroeoil kapmut. CHoBa paboraer dopmyaa 2, rae i — paspsa-
HOCTB perucrpa. Yucio i Ha3LIBAIOT TaK)Ke Pa3pAXHOCTHIO TUCKpeTH3anuu. 3a-
IUCaHHBIE JaHHbIe COXPAHAIOTCA B Qaiijax crernajJbHbIX 3ByKOBEIX (hOpMaTOB.

Cy1tecTBYIOT IporpaMmMbl 06paGoTKH 3ByKa — PeAaKTOPhI 3BYKa, II03BOJIAIO-
1IIMe CO34aBaTh pa3/JIMYHbIe My3bIKaJIbHbIEe 3Q(EKTh], OYHINATE 3BYK OT IYMOB,
COIJIaCOBBIBATH C U300pa’KeHUAMHU IJs CO3ZAHUS MYJbTHMeIHUa IPOAYKTOB H
T. A. C IOMOLIBIO CIIeIHAJbHBIX YCTPOMCTB, I'eHEPHUPYIOIINUX 3BYK, 3BYKOBbBIE
daiiabl MOryT Ipeobpa3oBEIBATHCS B 3BYKOBbI€ BOJIHBI, BOCIIPUHUMAaeMbIe CJIy-
XOM YeJIOBeKa.

ITpu xpanHeHmn ounM(pPOBAHHOIO 3BYKa IIPHUXOJHUTCS pellaTh HIpobieMy
yMeHbIIeHUs1 o6beMa 3BYKOBRIX (aitioB. s aToro kpome koduposarus 0an-
Hblx 6e3 nomepb, TO3BOJIAIONIETO OCYIIECTBJIATL CTOIIPOIIEHTHOE BOCCTAHOBIIE-
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HUe JaHHBIX M3 CKATOrO0 IIOTOKA, UCIIOJb3YEeTCHa KoOuposaHue JaHHbLX ¢ nome-
pamu. Ilesb TAKOro KOAUPOBAHUA — AOOUTHCHA CXOMKECTH 3BYyUAHUA BOCCTAHOB-
JIEHHOTO CHTHAJIa C OPMTHMHAJIOM IIPH MAKCHMAJLHOM CyKATHHA JaHHBIX. OTO
JOCTUTAETCA IIYyTEM HCIIOJb30BAHUA PA3JIUUYHBLIX QJTOPUTMOB, CKHMAIOIIUX
OPUIMHAJIbHBIH CHUTHAJ IIYTEM BBIKHABIBAHUA U3 HETrO CJIAOOCIIBIIIMMEBIX 3Jie-
MeHTOB. MeTOLOB c:KaTHA, 4 TAKIKE IIPOTPAMM, PeaJIU3YION{HUX 3TH METOALI, CY-
LIIECTBYET MHOTO.

s coxpaHeHNUs1 3ByKa 6e3 MOTeph HUCIIOJb3YEeTCs YHUBEPCAJILHBIA 3BYKO-
Boi popmMmar daitior WAV. Haubosee usBecTHBI! popMaT «cokaToro» 3BykKa (c
norepamu) — MP3. OH obecrieuuBaeT c:kaTue JaHHBIX B 10 pas u GoJiee.

Cucrtema OCHOBHbIX NMOHATUHA

JAHMCKpeTHEIe MO AaHHBIX
Tekcer I'pacduka 3Byk
Tabuuis duckpeTHoCcTs JAucKpeTHOCTH JducKpeTHbIe U3MEePEeHU A
KOLHPOBKH u3obpakeHus BeTa 3BYKOBOI'O CUIHAJIA
8-pa3- | 16-pas- |PacTp — Mopenn Yacrora | PaspagaocTs auc-
psigHble | PsAHAA |CeTKa uBeTa JUCKDe- KpeTH3aluu
nHuKceei TH3ALHHA
ASCII, | Unicode | MxN — RGB CMYK | 1/ mepu- 2'=N,
KOI8 pasmep pacrpa, | Uanyua- | OTpaska- on i — paspAgHOCTS,
u Ip. dpi — eMbIit eMBli (repw) | & yonmmuecTso
paspeiieHue neer nBeT YpOBHe#l u3aMepe-
HHS 3BYKa

Bonpocsbl # 3agaHua

1. Korga KoMIbOTEpH Hadaau paboTaTh ¢ TEKCTOM, ¢ rpadukoii, co 3ByKoM?
2. Y10 Takoe Tabsuia KogupoBku? Kakue cyiecTByoT TaGIHUIILEI KOOTUPOBKU?
3. Ha yeM OCHOBBIBaeTCsI AUCKPETHOE NPeACTaBIeHHE H300paskeHuA?

4. Yro Takoe momenanp nseta RGB?

5. Hanmumniure 8-paspAaHbIHA KO APKO-CHHETO I[BETA, SPKO-XeJITOro (CMeCh KPaCHOTO
C 3eJIeHBIM), OJ1e HO-3KeJITOTO.

6. Ilouemy B mosurpaduu He UCIOJb3yeTcs Moaeab RGB?
7. Yro Takoe CMYK?

8. Kakoe yCTpPOHCTBO B KOMIIbIOTEPe IPOU3BOAUT o POBKY BBOAUMOr0 3ByKOBOTI'O
curgana?
9. Kak (xa4eCcTBeHHO) Ka4eCTBO IIM(PPOBOTO 3ByKa 3aBUCHT OT YACTOThI JUCKPETHU3A~
IWH U PaspAAHOCTY AUCKDETHIAMUU?
10. Yem ymoben dopmatr MP3?
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Pa3BuTue apxXmTeKTypbl
BbIMUCIIUTENbHbLIX
cUcrTem

IIpoxomxum o6cy Kk IeHHUe TOT0, B KAKHUX HAIIPABJIEHUSIX Pa3BUBaeTCd apxXHU-
TeKTypa BBIYHUCINUTENbHEIX CUCTEM.

ATOT IpOIlecC ONpeAeseTcs, C OQHOH CTOPOHBI, TpeOOBaHHUAMU GoJbIlIel
3 (HeKTUBHOCTH ¥ CKOPOCTH 00paboTKH MHbOpPMAaIUH, C APYroil — MOSABJIEHU-
€M HOBBIX TEXHUYECKHUX BO3SMOXKHOCTEIA.

3aueM HyXHbl CBepXx6bICTpble KOMNbLIOTEPbI

HecmMmoTpsa Ha cTpeMHUTEIBHO HapacTaOINYIO IPOU3BOAUTENBHOCT KOMIIbIO-
TepoB, KOTOPas KasKAble 4—5 JleT IPaKTHYECKH 10 BaKHEHIIIUM ITIOKA3aTeIIM
yABaUBaeTCs, BCerJa €CTh KJIacChl 3a/1a4, AJIsI KOTOPBIX AayKe TaAKOH IPOU3BO-
JAUTEJBHOCTH HEe XBaTaeT. ¥ Ka’KeM HeKOTOpbIe U3 HUX.

1. MaTeMaTH4YeCKHe pacdyeTsl, JerxKalnie B OCHOBe peaJIu3allii MaTeMaTHU-
YeCKHUX MoJejieii MHOTMX IIponeccoB. 'MraHTCKHUe BHIYUCJIHUTENbHBIE De-
cypchbl HeOGXOAUMEI 45 6oJjiee HaZe’KHOI'O U AOJITOCPOYHOI'O IIPOrHO3a
MOTroAbI, AJIA PEellIeHUs adPOKOCMHUYECKHUX 3a/lad, B TOM YHcJie U 0O60pOH-
HBIX, JJIs1 PeIIeHUsA MHOTHX HH)KEeHEePHBIX 3aJa4 U T. A.

2. ITouck mEGOpMaAnMH B HraHTCKHX 0asaX AAHHBIX, JOCTHUrAIONIHX IIO
06beMy xpaHHUMOI HHGOPMAaMH HECKONIbKUX TepabaiiToB (1 TepabaiiT =
= 1024 T'6aiit = 10" 6aiir).

3. MoaenupoBaHue uHTeJJIeKTa. IIpu Bcex haHTACTHYECKUX ITOKA3ATEIAX
06’beM OIEepaTUBHOM IIAMATH COBPEMEHHBIX KOMIIBIOTEDPOB COCTABJISAET
JIMUTh MaJIYIO AOJIIO 06'beMa ITaMATH YeJIOBeKa.

Kak MOXHO yckopuTb paboTy KoMnbloTepa

BepHeMca k apXHTeKType KOMIILIOTEpPA YE€TBEPTOTO MOKOJEeHHS, u3o6pa-
JKeHHOH Ha puc. 4.1. ¥ KoMIIbIOTEepa HMEETCS MHOI'O BHEIIIHUX YCTPOMCTB, HO
TOJBKO OJHH, HAalleJIEHHBIA HEIIOCPEeJACTBEHHO Ha BbINOJHEHHE IIPOTrpPaMMBbI,
npoiieccop (KOHTPOJIJIEphI He B CYET, Y HUX HHbIe GYHKIIMH), O4HA IINHA U OJHAa
onepaTHBHAsA HaMATh. IIpK pellleHNH ¢ MOMOINBIO TAKOTO KOMIBIOTEpa JII060M
3aJla4¥ OCHOBHOM ITUKJ pabOTHI COCTOUT U3 CJAEAYIOINX STAIIOB:

1) nponeccop CYUTHIBAET OYEPEAHYI0O KOMaHAY NIPOrpaMMEbI;

2) aTa KOMaHa pacuInpPOBLIBAETCHA, U3 OIIEPATUBHOI MaMATH U3BJIEKAIOTCS

yKasaHHBbIe B Hell JaHHbIe, HaJl HUMHU BBLINIOJIHSIETCA TpebyeMoe AelicTBUe;

3) pe3yabTATHl AEHCTBUS 3AMKUCHLIBAIOTCA B OIEPATHBHYIO IaMATh (eciau

AelcTBUE TOro Tpedbyer)
H BCE MOBTOPSAETCS 3aHOBO, IIOKA He IPOU30iAeT OCTaHOBKA IO KaKOH-TO IPU-
YUHe.

KoHeuHo, 110 Mepe coBeplIIeHCTBOBAHUS KOMIILIOTEPOB B 9TOI cXeMe MOsIBU-
JIUCh HEKOTOpHIE AOIOJHUTEJIbHbIe BO3MOXXHOCTU: HeboJsbImasg coOCTBeHHANA
NaMAThH Y IPOLECCOPOB, K3II-IIaMATh, TAK Ha3blBaeMasa KOHBeilepHas o6pa6oT-



120 I'nasa 4. IIporpaMMHO-TeXHHYECKHE CHCTeMbl peaju3anuu HH(POPMALHMOHEIX IPOLECCOB

Ka, KOT'/1a IIPOIECCOP, BHIIOJHAA TEKYIYIO KOMaHAY, «3aTJIAALIBAET» B CJIeAY-
IONIYI0 ¥ KOEe-UTO JJIsl €€ BHIIIOJIHeHUs JejiaeT. Bece 5T0 BayKHO, HO B KaKOi-To
MOMEHT IIOTpe6oBaSIoCh CAENATh IPUHIIUIIHNAJIbHEBINA I11AT M OTKA3aThCA OT egH-
HHUYHOCTH I'JIaBHBIX YCTPOMCTB KOMIIbIOTepa: Jubo IIpoieccopa, Jubo ormepa-
THBHOM IIaMATH, JHU60 IINHEL, THG0 BCEro 3TOro BMecTe Ba3aToro. Tak poauaack
COBEPIIIEHHO HOBafA apXHUTEKTYpa, C KOTOPOM B HACTOAILIlEe BpeMsA CBsA3BIBAIOT-
cd, MosKaNyH, 60JbIINE HAREXKARI B 06JIACTH POCTA IIPOU3BOJUTEIBHOCTH KOM-
IILIOTEPOB, HEeXKeJIH C COBEPLICHCTBOBAHMEM OT/EIbHBIX Y3JIOB.

YrTo6bI cTaso 60Jiee IIOHATHBIM, 3aUeM KOMIILIOTEPY HECKOJbKO IIpoliec-
COpPOB, 06CYANUM pellleHHe IIpocTeiilneil MaTeMaTHUeCKO 3agaun. ECTh MacCcHB
u3 100 uucen: a,, as, . . . a1g0. TpebyeTcsa HAATH UX CYMMY.

HeT auuero mpoie. 1 Ha koMnbioTepe, 1 6e3 Hero Mbl, CKopee BCero, rmocTy-
UM TaK: CJOYKHM IIepBbIE JBa YMCJI4a, 0003HAUMM KaK-TO MX CyMMY (HAIIpH-
mep, S), 3aTeM NpubGaBUM K Hell TpeThe YHCJI0, 1 6yaeM fneaTh oTo elile 98 pas.
9TO IpPHUMeED IIOCJIEeAOBATEIbHOTIO BEIYMCIUTENLHOrO Iporecca. Ero 6J10k-cxe-
Ma IIpHBeJieHa Ha puc. 4.14.

Aa

Puc. 4.14. AJropuT™M I0CJI€L0BaTEJIbHOIO PEIIEHU 3alaud CJA0XKEeHUA MacCHBa YnuceJI

ITockoabKY HH Y KOTO M3 HAC HeT BTOPOii FOJIOBBI, TO HHAYe 9Ty 3aa4y B OSU-
HOYKY He pemiuTh. Ho mIpeicTaBUM, YTO MbI DeIllaeM ee He B ONHHOUYKY, a BceM
kJyaccoM (25 yenoBek). Torga BOSHHKaEeT BO3MOXKHOCTh COBCEM HHOI II0CTIeR0-

BaTeJbHOCTH AEHCTBHI:
1. O6beAuHUTL YKCa B Hapkl — II0 BAa Ha Ka)KJAOro yueHHuKa (UTOro pac-
npeneauM 50 unces): Hampumep, yueHHK IleTa ViBanos Geper cebe a; u
as, yieHuK Bansa IletpoB —azuay, U T. A.
2. late xomaHny «CkiaaapiBaitl» — Kaxxablil ckiaagpiBaeT CBOM YHCJA.
3. daTtek xoMaHAy «3amuchkiBaiil» — KaKabIil 3aIiCEIBAET MEJIOM Ha KJacc-
HO# TOCKe CBOif pe3yJbTar.
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4. TTockoabKy y Hac octajyocs emre 50 Heo6paboTaHHBIX YKUce (As1, .- A100), 10~
BTOpUTh NYHKTEI 1—3. ITocse aToro umeem Ha gocke 50 uucen: b, = a; + ag,
eees D50 = Qgg + Q190 — PE3YJIBTATHI MAPHBIX CIOXKEHHIA.

5. O6beAUHUTH B Haphl YKCJaa b; H MIOBTOPUTH NMYHKTH 2—4, ITIOKA He OCTa-
HEeTCA OJHO YHCJIO.

ITepBoe BHeuaTIeHHe — OYEHb CJOXKHO, ropasfio CJIO’KHee, 4YeM Ha
puc. 4.14. Ecoiz 661 MBI 3aX0TeJIM 3allKCaTh 3TOT AJITOPUTM B BHfe GIOK-cxe-
MbI, TO HaM OBl IPHUIILJIOCh, KPOMe OIIMCAHHUSA MOPAAKA AeHCTBHI U 00BEKTOE
AeHCTBHIl, CAEJATD TO, YEr0O Mbl HUKOT/Ia IIPH 3aIlIMCH aJITOPHUTMOB €II1€e He J€eJia-
JH, — IPeAyCMOTPETh CHHXPDOHHM3AIIUIO NapajjelbHbIX IIPOLECCOB O BpeMe-
Hu. HanpuMep, BeImosiHeHHe KOMaH 2 1 3 AOJIPKHO 3aBePIIUTHCSA BCEMH YYacCT-
HUKaMM BEIYHCJIEHH 10 HOBOro 00'beAUHEHU I YK CeJI B TapkHI (Ilepexoia K IIyH-
KTy 4), HHaUe fa’ke IIPY PEILIEHUH 3TOH IIPOCTOM 3ajayul HACTYIIMT Xaoc.

Ho c10:xHOCTh He eCTh OO BLEKTUBHAS IPUYKWHA OTBEPIrHYTH TAKOH MYTh, OCO-
GeHHO eCJIM PeYb UET O BOZMOXKHOCTH 3HAYUTEJIBHOTO YCKOPEHUS KOMIIBIOTEP-
HBIX BbIYHMcJIeHU. To, YTO MBI IPEAJIOKUIIU BhIIIIE, HA3bIBAETCA Ha A3BIKE IIPO-
rpaMMHCTOB pacliapaJjijieJIiBaHHeM BBIYMCJIeHHIl U BIIOJIHE IoagaeTrca (op-
MAaJIbHOMY OITUCAHUI0. OPPEKT YCKOPEHUA BEIYMCICHUIT OUeBUAEH: IYHKT 2 E
TIIPUBEEHHOM BBIIIIE€ AJIIOPHUTME YCKOPAET COOTBETCTBYIOIINI aTam paboThl B
25 paas!

Canenyroniuii BOIPOC: YTO HAJI0 UBMEHUTH B YCTPOHCTBE KOMIIBIOTEDPA, YTO-
6bI OH cMoOr Tak paboraTh? [Ja peanusaliy NMOAOGHON CXeMbl BBIUMCIIEHUI
KOMIILIOTEePY oTpebyercs 25 mMpoleccopoB, 00 beAUHEHHBIX B OOHY apXUTEK-
TYpy U cIocOOHBIX paGoTaTh mapaJuleJbHO. Takne MHOrOmpolecCoOpHbie BbI-
YHCIUTENbHbIE KOMILUIEKCHI — PeajibHOCTh CeTrOAHSAINHEN BBIYMCIUTEIbHON
TeXHUKH.

BepueMmca, ofHaKO0, K OMUCAHHOHN BEIIIE IOCJIEIOBATEIbHOCTH AeHCTBUI —
B HeH ellfe eCTh HUCTOYHUKHU mnpobaem. IlpeacraBum cebGe, 4TO B cCXeMe Ha
puc. 4.1 MBI fopHcoOBaJH emle 24 EeHTPAJbHBIX IIPOIECCOPa, COEAUHEHHBIX C
mmHOo#i. IIpu peanrusanuu B TaKOM KOMITbIOTEPE KOMaHAbI 3 U3 HAIITero IIpUMe-
pa mpousoiiier o0Ho8pemeHHOe obpallleHMe 25 NPOLECCOPOB K CHUCTEMHOI
LINHE A5 IIePECHLIKH Pe3yJIhTAaTORB CIOXKEHHUA B ONlepaTUBHYIO TaMATh. Ho mo-
CKOJIbKY IIINHA OJ{HA, TO ¥ YMCJIa MOTYT epechlyIaThCs B IIAMSATH TOJBKO 110 OfI-
HOMY. S3HAYUT, AJIs BHIIIOJHEHUA KOMaHAbl 3 IPUAETCA OPraHu30BaTh ouepeab
Ha Nepefavy YHUceJ B IaMATh. TYT )Ke BOSHMKAaeT BOIIPOC: He CBeJIeT JIU K HYJIO
9Ta ouepeb BCe MPEMMYIEeCTBA OT NapajlIeIbHOCTHY BbINOJHEHHUS OIepaliui
Ha 1mare 2?7 A ecJM NPeNMYINECTBA OCTAHYTCA, TO HACKOJIbKO OHU OyAyT BeJIU-
Ku? OKyIATCA JIM pacxo/ bl Ha 24 JOMOJHUTEARHBIX IIpolleccopa?

B Bo3HUKILIEH CUTYyallUH €CTECTBEHEH CJICAYIOIIUH [I1ar: BBOJA B ApXUTEKTY-
Py HECKOJBKHUX CHUCTEMHBIX HIMH. A €CJIH ellle IOAYyMaTh HajZi BOSMOXHBIMH
npobJjieMaMH, TO 1 HECKOJIBKHUX YCTPOHCTB OIIEPATUBHOM MaMATH.

Kaxk BuauTe, BCe 3TO OUeHb HelpocTo. O6CcyKJaeMble U3MEeHEeHUs B YCTPOI-
CTBe KOMIIBIOTEPA IIPUBOASAT K IPUHIMIINAJILHO HOBBIM aDXUTEKTYypPaM, OTJINY-
HBIM OT apxuTeKTyphl GoH Heiimana. Y3o6peTaTesnaM TaKUX CHUCTEM IIPHXO-
AUTCS UCKATh KOMIIPOMHUCC MEXKAY BO3pacTaloleil CJI0KHOCThIO (M, KAK CJeA-
CTBHE, — CTOHUMOCTBIO) M YCKOPEHUEM HX paboThI.
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BapMaHTbl peanu3aunm napannenbHbiIX BbLIYMUCNUTENbHbLIX CUCTEM

B camomMm o6111eM cMBbIcIe IO NapaJijie/IbHBIMH BRIYMCIeHHAMM IIOHUMAIOT-
cA mporecckl 06paboTKM JaHHBIX, B KOTOPBLIX OJHOBPEMEHHO MOT'YT BBIIOJI-
HATHCA HECKOJIBKO MAaIIMHHBIX OIIePaIHii.

PacnpenesieHHbIe BLIMMCJASHNA — CIIOCO06 peaM3allii IIapaJljleIbHbIX BbI-
YUCJIeHHHA IIYTEM HCII0Jb30BaHIU A MHOKECTBA KOMIILIOTEPOB, 00'beJHHeHHbIX B
ceTb. Takue BHIYNCIUTEJIbHBIE CCTEMEL ellje Ha3blBAIOT MYJbTHKOMIIBIOTEP-
HBIMH CHCTEMAaMH.

Pacnpenenennbie BHIYKUCIEHUA YaCTO PEAJHU3YIOTCA C IOMOINbIO KOMNbIO-
MepHbLX KAacCmepo8 — HECKOJBKUX KOMIIBIOTEPOB, CBA3aHHKIX B JIOKAJIILHYIO
CeTh 1 00'beIUHEHHBIX CIICIHAJLHELIM IIPOIPAMMHBIM obecIlieueHueM, peajinuay-
IOIUM ITapaJieJIbHBIM BBIYMCJIUTEJIbHEINA IIponecc. PacnipeaeseHHbIE BBIYUC-
JIEHUS MOT'YT IPOM3BOJUTLCA U C IIOMOIUBIO MHOZOMAULUHHBLX BblUUCAUMENb-
HblX KOMNnJaeKco8, o6pasyeMBIX o0'beIlUHEeHHEM HeCKOJbKHUX OTAEJIbHBIX KOM-
IIBIOTEPOB Yepesd IIo6abHbIE CETH.

MyasTHnpoueccopHas cHfcTeMa peajn3yeTcssi B OTHOM KomubioTepe. [oc-
THXKEHUE TapaJlieIn3Ma B Hell MpoucxXoauT Ojarogapsa BO3MOXKHOCTHA He3aBU-
CHUMOI pabOTHI OTIEJBbHBIX YCTPOMCTB: HECKOJBKHUX IIPOIECCOPOB, GJIOKOB OIe-
PaTHUBHOH IIaM#ATH, IUMH U T. I. MyJbTHIpOIleCCOPHAsA CHUCTeMa MOXKeT HC-
IOJIL30BATh Pa3HbIe CIIOCOOHI JOCTYIIA K 0011eii 1J1A BCeil CUCTeMbI IaMATH. Bece
TIPOIIeCCOPHI MOT'YT MMeTh PaBHBIHA (OAJHOPOAHEBIHA) JOCTYII K eJUHOI IIaMsATH.
K rakoMy THIIy OTHOCATCA MOIIHEHIIIe B MUPe CYIIePKOMIILIOTEDLI ceMelicTBa
Cray. [Ipyroe peieHue: AJA KaXJOTO IPOIleCCOpa BhIAEJNAETCA CBOM pasgeJ
IaMATY KOMIbIOTEpa.

Ha cerogasaiuHuil feHb KJacTepHbLIe CHCTEMbI — 3TO CAMBIH JeIlueBhIi CIIOo-
co0 opraHM3aIluy NMapaJijieJbHBIX BHIYMCICHUHA, MOCKOJBKY IJA HUX MOXXHO
HCIIOJIb30BATh yKe MMeIoIuecsa y MoJIb30BaTeNsg KOMNboTepbl. OMHAKO BO3-
MOKHOCTH Peain3allui B3aMMOJEMCTBUA OTAEJIbHBIX KOMIILIOTEPOB IIO0 CpaB-
HEHUIO ¢ OpraHM3aluei ys3JioB B MYJbTHIIPOILIECCOPHON CHUCTeMe HEeBeJIUKH,
pPaBHO KaK M CKODOCTh IIepeJauyd AAaHHBIX, U 3TO HajaraeT orpaHMYeHUA Ha
KJIacC peruaeMbIX 3amad.

Bonpocbl u 3agaHuna

1. [lna KaKUX KJACCOB 38784 HY)KHBI CBEPXIPOM3BOAUTEILHEIE BBIUMCIHTEILHEIE
CHCTEMEI?

2. Yro Takoe napajieJbHbIe BEIYHCICHUA?

3. lna npuMepa co caoKeHHeM Yucea 25 ydeHHMKaMu IonpobyiiTe IIpoaHaIHN3HpO-
BaTh CJIEeAYIONME CUTYAllHH: B KJIacCce BCero 1 KyCok MeJia; B KJIacce 5 KYCKOB MeJia;
B KJiacce 25 KycKoB MeJjia. OeHuTe, KaK OT 3TOT'0 3aBUCHUT BpeMs PeIlleHUd 3aKa4n
(y4dTHTE ellle IINPDHUHY AOCKH M BpeM4 IlepeMellleHHA YYeHHKOB I10 KJiaccy). ITompo-
6yiiTe MOCTPOUTH MOJENb TaKoro npomnecca. IlepeBeguTe 3Ty CHTyalHiO0 Ha A3BIK
KOMIIBIOTEPHOH TEPMHHOJIOTHH AJIA MHOI'OIIPOIIECCOPHBIX CHCTEM.

4. ITonpo6yiiTe MPUBECTH NMPUMEPH! JIrOPUTMOB IIONCKA MHGOPMAIUMH B MAacCHBe M
COPTHPOBKHM MacCHBa, KOTOPHIE AOIYCKAIOT paclapajjiejuBaHue onepanuii. Oon-
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HIXTe IpoNenypy pacuapajiieauBaHuA. CKOJIbKO OPOLIECCOPOB HEOOXOAMMO AJIA (-
(hbeKTHBHOTrO pacnapajjieIMBaHUA B IPUBEeJeHHOM BaMM pumepe?

5. Yro Takoe pacupegeseHHbIe BHIUMCIECHUA?
6. Yem oTIMYAIOTCA MYJIBTHKOMIIBIOTEPHEIE CUCTEMBI OT MYJIBTHIIPOIIECCOPHBIX ?

Cucrema OCHOBHbIX MOHATUN

ApxuTeKTypa napajiiejbHbIX BBIUMCINTEIbHBIX CHCTEM

Ilenrp MOMCKa HOBHIX NPHHIMIOB ADXMTEKTYPHl — IIOBRIIIEHNE ITPOM3BOAHUTEIBHOCTH
KOMIIBIOTEPOB ZJIs1 PEIIIeHUA KJIACCOB 3aa4, TPeGYIOUINX BEICOKOIIPOM3BOAUTEIBHBIX Bhl-
YHCJIeHHI:

Pa6ora
¢ Tepa6GafTOBRIMU
6azaMu JaHHBIX

MogenupoBaHue
HHTEJJIEKTAa

MaremaTHyeckKoe
MoJeJIJMpOBaHHEe

Beaymiuit NpMHIMO: OMKA3 0M NOCAeA08AMeLbHOCMU BbINOAHEHUA ONepayuit

Beaymue HanpaBieHNs pa3BUTHA aDXUTEKTYDHI:

TeXHUUYECKOoe nporpaMMHOE TeXHUYEeCKOoe NMpOorpaMMHOe
pellleHue: pellleHue: pellleHHUe: pelleHue:
MYJBLTHIIPOLECCOPHBIE | HapaJjjieIbHbIe MYJLTHKOMIIBIOTEP- | IapaJjijieJbHOe
CHCTEMEI: BBIYUCJIEHUA: HbI€ CHCTeMbI (KJac- | BbIIIOJHEHME
HECKOJIBKO IIPONECCO- | BhIAEJIEHUE B IPOTPAM- | TephI): OJHOTHUITHBIX
POB M MHBIX ONHOTHII- | M€ HECKOJIBKMX OJHO- |o6benAnHeHMe TIOAIIPOTPaMM
HBIX YCTPOMCTB B CO- | BDEMEHHO BBHIIIOJIHSIE- | HECKOJIBKUX KOM-
CcTaBe BBIYMCINTENIb- | MBIX AeHCTBU (pacna- | IBIOTEPOR B JIOKAJIb-
HOTO KOMILJIEKCA, panieauBaHMe) HYIO CeThb AJIHA
HMEIOIIero o61yio pelleHus OgHOH 3a-
ONIEPATUBHYIO IaMSATH nauu
OpraHusauun
JIOKaJibHbIX
ceTen

JlokanpbHafd KOMIBIOTEPHAA CeTh — O0beAMHEHHE HEeCKOJbKUX KOMIIBIOTE-
POB, PaCIIOJIOMKEHHBIX Ha HeOOJIbIIIOM PaCCTOSHHM APYT OT Apyra (oObIYHO B
IIpefesiax OAHOI'O 34aHMA) AJISA COBMECTHOI'O pellieHUsT MHPOPMAIMOHHBIX, BbI-
YUCJIUTEJNbHBIX, YUeOHBIX U APYIUX 3agad. B HeO0oab1I10H JIOKAJIBHOMN CeTH MO-
sKeT 6bITb 10—20 KOMIIBIOTEPOB, B OYeHb O0abIoi — mopaaka 1000.
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HasHauyeHue nokanbHbIX ceTen

XoTsa MaccoBBI XapaKTep Co3/laHue JIOKAJbLHEIX ceTeil IIPUHAJIO IMOocae II0-
fAIBJIEHUA NePCOHAJIBHBIX KOMIBLIOTEPOB, CBA3b MEXXAY KOMIIbIOTEpAMH HA He-
6OJIBIIINX PACCTOAHUAX CYIIECTBOBAJIA ellle 3aJ[0JII'0 JO TOro.

OnHOII 13 IepBbIX BO3HUKIIIKUX B X0/i€ PA3BUTHUA BLIYUCIUTEJILHON TEXHUKHU
3ajxa4, norpeboBaBIlleil CO3AaHUA CeTH XOTsA ObI U3 ABYX KOMIIbIOTEDPOB, SIBU-
Jochk obecrnieueHue GOJIBINION HAAEIKHOCTH IIPH YIPaABJIEHUHU OTBETCTBEHHBIM
MPOILeCCOM B DPeXXHUMe peajIbHOTO BpeMeHH. Tak, IpHU yIpaBJIeHHH 3allyCKOM
KOCMHMUYECKOTO aniapaTa BbIX0/ U3 CTPOA YIIPaBJISAIOIEro KOMIILIOTepa I'PO3UT
HeIlonpaBUMBIMH IIOCJEACTBUAMU. I[JIA MOBBIIIEHUA HAAEXKHOCTH CHUCTEMBI
YIIpaBJIEHU S UCIIOJIb3YyeTCA AyOIupyolinui koMmnbsioTep. Ilpu c6oe B paboTre ak-
TUBHOM MaIlIMHLI COAePKUMOe ee mpolieccopa 1 O3Y oueHb OBICTPO nTepebpachI-
BaeTcs Ha BTOPYIO, KOTOpad IMMOAXBATHIBAET yIIpaBJIeHHUe.

Ipyroit mpuMep — npucoefuHeHHe K GOJILIIMM KOMIILIOTEpPAM BTODPOro—
TPEeThero MOKOJIEHUH MHOIOYMCJIIEHHBIX TEPMHUHAJIOB — YCTPOHCTB BBOJ1a/BhbI-
BOJIa JAHHBIX U IIpOrpaMM. 3TH TEPMHUHAJEI IPAKTUYECKH HUKaKOH 06paboTKK
uHpoOpMaUK He BeJIH, HO II03BOJIANH Pas3eIUTh MallIMHHOE BpeMdA MOIITHOT0 U
JOpOroro KOMIIbIOTepa MeXAY Pa3HbIMH MMOJIb30BaTe1aMU. COOTBETCTBYIOII NIt
pe>xumM paboThl Ha3bIBAJICA PEKUMOM pa3/ieIeHUsI BPEMEeHH, TaK KaK KOMIILIO-
Tep IIOCJeAOBATEIbHO BO BpEMEHH pelliaj 3alaul MHOXKeCTBa M0JIb30BaTeJIeil.

Bckope nocse nosBiaeHus B Hauaje 1980-x rogoB mepcoOHAJIbHBIX KOMIIBIO-
TEePOB UX CTaJIH 06 beJUHATL B CETH, YUTO IIO3BOJHJIO COBMECTHO UCII0JIb30BaTh
daitael, 6a3bl JAHHBIX U anapaTHBIE pecypchl (HampuMep, npuHTepsl). Ceroa-
Hf JIOKAJIbHbIE CETH ABJIAIOTCA CHCTEMaMU, TPeOYIOIMHMMH CJIOXKHOT'O TEXHU-
YeCKOro ¥ IPOrpaMMHOro o0cayXKUBaHUA.

KoMmnsrioTepHble ceTH MOPOAUJIH HOBbIe TEXHOJIOT'HHU 00paboTKH uH(MpOpMa-
UMY — CeTeBble TeXHOJOruH, IIO3BOJIAIOLHE COBMECTHO HCIIOJIb30BaTh alna-
paTHBIe U MPOrpaMMHBIE CPEeCTBA: HAKOMUTEIH O0JIbIIION eMKOCTH, MeYaTalo-
1Iue ycTpoMcTBa, 6a3bl M OaHKY JaHHBIX. {14 COTPYAHUKOB MHOTUX yUYperKae-
HUHA CTajJ0 NPHUBHIYHBIM MMOJL3OBATLCA 3JEKTPOHHOM MOYTON aaA oOMeHa
COOOIIIeHUAMHK U JOKYMEHTaMH, JJId COBMECTHOM paboThl Hajg mpoeKkramu. B
IIKOJIaX ¥ By3axX JIOKAJIbHbIE CEeTH IMOMOTalOT BECTH YPOKH, OPTaHU3OBLIBATH
JOCTYI K yueOHBIM pecypcaM, 6ubnauorekam u T. A. Ha npeanpuAaTusax Ha 6ase
JIOKaJIBHBIX CeTel CO37al0TCA aBTOMATH3HUPOBAHHBIE CHCTEMbI YIIDABJIEHUS
MPeANIPUATHEM U TEXHOJIOTHYECKHUMH IIPOIleCCaMH.

AnnapartHble cpeACTBa NOKanbLHOW ceTH

ArnmnapaTypa JJOKaJbHOM CEeTH B 00I1[eM cJiyuyae BKJIIO4YaeT B cefa:
® KOMIIBLIOTEPHI (CepBephl M paboune CTaHI[UHN);
® ceTeBEHI€ ILJIAThI;
® KaHaJbl CBA3MH;
¢ crnenuajbHble YCTPOMCTBa, MOAJAEep KHBaloIne (PYyHKIIMOHHMPOBAHUE
ceTd (MapUIpyTH3aTOPHI, KOHIIEHTPATOPbl, KOMMYTaTOPHI).

IIpocTednium BUAOM JIOKAJILHOM CETH SBJsIeTCA OMHOPAHIOBas ceTh. VI3 Ha-
3BaHHA TAKOU CETH CJEeyeT, YTO BCe KOMIBIOTEPHI B Heil HMeIOT OHHAKOBYIO
3HAYHMOCTB (CTATyC) 1 HA OAUH U3 HUX He IIOAYNHEH APYyroMy.
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BoJsee paspuThIe cEeTH, IOMHMO KOMITBIOTEPOB KOHEUHBIX II0JIb30BATEICH —
pabounXx CTaHUMUIL, BKIIOYAIOT CIEIHAJIbHEIE KOMIBIOTEPLI — cepBephl. Cep-
Bep — 3TO BBIZIEJIEHHBIH B CETH KOMIIBIOTED, BRITOJIHAOIUN QyHKIIIH 06CTy-
sKuBaHUA pabounx craHuuii. EcTh pasHble BUAbl cepBepoB: (haili-cepBepsl,
cepBeprl 6a3 JaHHBIX U 1p. HampuMep, KOMIBIOTEDP, BHITOMHAOIINN QYyHKITUK
daitia-cepBepa, UCIOJb3yeTCS TOJBKO AJIs ONHOM 1eJIK: 00ecrneuYuBaTh IOJIb30-
BaTeJIsIM JOCTYII K AlllIapaTHBIM M IIPOrpaMMHBIM peCcypcaM cepBepa, a He KOM-
NBIOTEPOB APYT APYyra, 4TO yJAyYNIaeT 3alliUTy NIePCOHANBHBIX JaHHBIX.

KaxapIif KOMIbIOTED MOAKIIOYAETCA K CETH C IIOMOIIIBIO CETEeBOH ILJIaThl —
axanTrepa, KOTopas IOAAEPKHUBAeT KOHKPETHYIO cXeMy HoAKJodueHus. Tak,
HINPOKO PacHpoCTpaHEeHHBIMH ABJISIOTCA agantepsl Ethernet ¢ mponyckHoi
crioco6HocThIO OoT 10 uan 100 M6ut/c. K ceTeBoii nmiare nogKJIOYAETCS CeTe-
BoM Kabessb. Ecau ncrnosnb3yeTcs pafuocBA3b HJIH CBA3b Ha MHGPaKPaCHbIX JIy-
4ax, TO Kabesp He TpebGyeTcs.

B coBpeMeHHBIX JIOKAJNILHBIX CETSX Yallle BCEro IPUMEHSIOT ABa TUIIa CeTe-
BBIX KabeJieii:

¢ He’KpPaHUPOBAHHAsS BUTAA I1apa;

® BOJOKOHHO-ONTHUYECKHIH Kabesb.

Burasa napa npeacrasiasaeT co60il Ha6Op U3 BOCBMU IIPOBOJAOB, CKPYYEHHBIX
nonapHoO TaKUM o6pa3oM, UTOOGBLI 06ecIlIeYMBATh 3AIUTY OT 3JIEKTPOMAarHMUT-
HBIX TOMeX. Ka’k1ast BUTaA mapa CoOeAUHSIET C CEThIO TOJbKO OJWH KOMIIBIOTED,
MO03TOMY HapyIlleHue COeAUHEHU CKa3bIBaeTcs TOJMbKO HAa 9TOM KOMIIBLIOTEDE,
YTO MO3BOJIAET OBICTPO HAXOAUTh M YCTPAHATH HEUCIPABHOCTH.

BoaoxoHnHO-OnTHYEeCKHE Kafeay rIepealoT JaHHbIE B BUJIe CBETOBLIX UM-
NyJbCOB I10 CTEKJISIHHBIM IIPOBOJIaM. BOJIBIIHHCTBO TeXHOJIOIUM JIOKAJIbHBIX
ceTeil B HACTOsALIee BPEMS IIO3BOJAIOT HCIOJb30BAaTh BOJOKOHHO-OIITHUECKUE
kKabesn. BoOJOKOHHO-ONTHYECKHM KabeJpr o0safaeT CyUIeCTBEHHBIMHU
NIPEeuMYIIeCTBAMM 110 CPABHEHHUIO C JIOOBIMHU BapHaHTaAMHU MeJHOr'o Kabeis.
BoaoxkoHHO-onTHYecK e Kabeu 06eCIIeYUBaAOT HANBLICIIYI0 CKOPOCTH Iepe-
nauu; oHM 6oJiee HAIEXKHBI, TaK KaK He IIOABEPKEHEI 3JIEKTPOMarHuTHHIM I10-
Mexam. OnTuuecKuii Ka6esib OUeHb TOHOK U F'HOOK, YTO JeJIaeT ero TpaHCcIop-
TUPOBKY 60JIee yaI00HOIt 110 cpaBHEHHIO ¢ 60JIee TS eJIbIM MEIHBIM KabeieM.
CKOpOCTh Iepefauu JaHHBIX 10 OITHYECKOMY Ka6eJl0 COCTABJISET COTHHU ThI-
cA4 MerabUTOB B CEKYHAY, YTO IIPUMEPHO B THICAUY pa3 6bIicTpee, 4YeM I10 Ipo-
BOJAaM BHUTOM MapHI. i

BecnnpoBoaHaa cBA3b HA PAJMOBOJHAX MOXKET UCIOJb30BATHCS AJIsI OPraHu-
3aIluU ceTeil B mpefesax 00JBIIMX MOMEIIEeHUE TaM, rjie NpuMeHeHue oObIu-
HBIX JIUHUI CBA3H 3aTPYyAHEHO UK HelegecoobpasHo. Kpome Toro, 6ecipoBos-
Hble JTUHHUHU MOT'YT CBSA3bIBATH YAAJEHHBIE YACTH JIOKAJbLHON CeTH Ha PacCTOd-
HUAX 10 25 KM (IpH YCIOBUH MPAMOI BUAUMOCTH ).

CoBMecTHO HCIO/Ib3yeMble BHELIHHE YCTPOMCTBA BKJIIOYAKOT B cebsa Imoj-
KJIIOUEHHBbIE K CePBEePY HaKOIHUTEJH BHENIHEeH ITaMsTH, IPUHTEPHI, rpadormno-
CTPOUTENH U APyroe obopyaoBaHue, KOTOPOE CTAHOBUTCHA AOCTYIIHBLIM ¢ pabo-
YHUX CTAHIIWHA.

ITomumo Kabereii 1 ceTeBLIX AJANITEPOB, B JOKAJIbHBIX CETAX Ha BUTOMH ITape
HCIIOJIB3YIOTCS APYrHe CeTEeBbIE YCTPOMCTBA — KOHIEHTPATOPHl, KOMMYTATO-
PHI ¥ MapHIPyTHU3aTOPHI.



126 T'aara 4. [IporpaMMHO-TeXHHYECKHE CHCTeMbl peaau3anun HEGOPMAHOHEHLIX NPOLECCoB

KonuenTpaTop (Ha3bsIBaeMbIi Tak)ke xab) — ycTpoiicTBo, o6befuHSAIONEe
HeCKOJBKO (0T 5 10 48) BeTBell 3Be34000pa3HOl JIOKAJMBLHON CEeTH U IIepeaaro-
niee nHbOPMAIMOHHEIE HAKETHl BO BCe BETBH CETH OAHMHaK0OBO. KoMmyTarTop
(cBUY) KesaeT TO JKe caMoe, HO, B OTJIHYHE OT KOHIIEHTpaTopa, o0ecreuynBaeT
nepefavyy IIakeToB B 3aIaHHbIE BETBH. JTO 00ecIeYrBaeT OIITUMHAIAIUIO IIOTO-
KOB JJaHHBIX B CETH Y OBHIIIEHNE 3ALIIUIIIEHHOCTH OT HECAHKI[THOHUPOBaHHOTO
MPOHMKHOBEeHHA. Mapmpyru3aTop (poyTep) — YCTPOMCTBO, BBINOJIHSIOLIEE
NepPecChIIKY JAHHBIX MEXKAY ABYMA CETAMU, B TOM YHCJIe MeXAY JJOKAaJIbHBIMU U
rJI00QJILHBIMHK CeTAMM. MapIpyTH3aTop, IO CYTH, ABJIAETCA CIEIIHATN3UPO-
BaHHBIM MHKDPOKOMIIBIOTEPOM, HMeeT COOCTBEHHBIH IPO1IecCOop, OIIEPAaTHBHYIO
U IIOCTOSIHHYIO IIaMATH, ONEPAIMOHHYIO CHCTEMY.

Tononoruu cereu

JIlokasIbHBIE CETH B 3aBUCHMOCTH OT Ha3HAUYCHHA M TEXHUYECKUX PellleHUH’
MOT'YT HMETH Pa3JINYHbIe KOH(DUTypanuu (TOOJOTMNH, ApXUTEKTYPEI), H306pa-
JKeHHBbIe Ha puc. 4.15.

Komnen-
Tparop ™

una

8 b4

Puc. 4.15. Tomosioruu JIOKaJbHEIX CeTeil: @ — KOoJIblieBasi, 0 — paguajbHada («3Be3aar),
6 — INMHHAA, 2 — APEBOBHHAA

B koamleBoii TomoJIOruN HHGpOpMAINA IepefaeTcs 0 3aMKHYTOMY KaHa-
ay. Kaxxaplii aGOHeHT HelmoCcpeACTBeHHO CBA3aH C ABYMS OJAMMKaHIIUMHU coce-
AAMH, XOTsi B HPUHITUIIE CIIOCO0EH CBA3aThCA C JIOOBIM a60HEeHTOM CeTH.
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B paguaasHoii TOOJIOrNH (TOIIOJIOTUSA «3Be3/Ia» ) B IIEHTPE HAXOAUTCA KOH-
IeHTPATOD, IIOCJIeJ0BATENbHO CBA3BIBAIIIUIACA ¢ aGOHEHTAMH U CBA3LIBAIO-
MU UX IPYT C APYTOM.

B mmmHEHEO# TOIIOJOTrMY KOMIOBIOTEPH! MOAKJIIOYEHbI K 00II[eMY AJIA HUX KaHa-
sy (LIuHe), Yepes KOTOPHIA MOTYT OOMEHHUBATHCSA COOOIIEHUAMMU.

B npeBoBHaHOM TOIOJIOrHM peaJH30BaHA MepapXHUYecKas NOLYUHEHHOCTDb
KOMIIBIOTEDOB.

OpraHusauml nepena'n AaHHbLIX B CeTH

Heob6xoauMbeIM yciioBHEM paGoOThl €IUHOM JIOKAJBHOW CETH SABJIAETCA MC-
TI0JIb30BaHHE CETEBOM ONePallHOHHON cHcTeMbI. TaKue onepanuOHHbIe CUCTe-
MBI 00€CIIeYNBAIOT COBMECTHOE HCIIOJIb30BaHME He TOJBKO allllapaTHBIX Pecyp-
COB ceTH (IPUHTEPOB, HAKONUTeJelH U T, Z.), HO U pacIpefeIeHHbIX KOJLJIEK-
TUBHBIX TE€XHOJIOTHI IIPMU BHIIIOJIHEHUM pas3Hoob6pasHbIix pabor. Hanbosnsmee
PacmpoCcTpaHEHHEe IOJYYUIH CceTeBble OIepallMOHHBIe cucteMel Novell
NetWare, Linux u Windows.

HNudopmanusa B ceTax mepegaeTcsa OTACJbHBIMH HOPIUAMHE — INaKeTaMH,
IpUYeM JJMHA 3THX IIaKETOB CTPOr'0o orpaHWYeHa (0OBIYHO BEJIMYWHOU B He-
CKOJIBKO KHUJI00aMTOB). ITOT cmocob mepeAadyd CBA3aH C TeM, UTO JOKaJbHasA
CeTh AOJIXKHAa 00eCIIeYHBATh KAUECTBEHHYIO CBA3b AJIA BCeX KOMIILIOTEPOB CETH
3a pa3yMHOE€ BPeM# JOCTyIIa — BpPeMA OKHUAAHHUA II0Jb30BaTeJIeM HayaJjia CBA-
3u. EcTecTBeHHO, OHO He JOJKHO OBITH CAHUINKOM 6oabInuM. IIOCKOJIBKY B ce-
TAX HauboJiee paCIPOCTPaHEHHBIX KOHGUTypaIHil He MOYKeT IPOUCXOAUTD He-
CKOJIBKO Iepefay OZHOBpPEMEHHO BO M30e)XaHne cMeIINBaHUA HH(popManuy,
To 6e3 pasfesleHHA MepelaBaeMbIX JAaHHBIX HA IaKeThl YacTh II0JIb30BaTeIeH
MorJia 6Bl oKa3aThcAa (paKTHUECKN OTpPe3aHHON oT ceTu. TakuM o6pa3oM, npo-
necc MHGOPMAIIMOHHOTO OOMeHa B CETH IIPeACTaBJIsAeT cOO0M ITUPKYJIAIMIO ITa-
KeTOB, KaXX bl U3 KOTOPBIX COLEPIKUT JaHHEIe (MJIN YacTh JAaHHBIX), Iepega-
BaeMbIX OT ab0OHeHTa K aDOHEHTY.

Brli1ie roBOpPHJIOCH, UTO CETH MOPOAMIU HOBEIE (CeTeBhbIe) TeXHOJOTHH 06pa-
6oTxu nHpopManuu. PacnpocTpaHeHHEBIHA ciocob opranusanuu o6paboTKH HH-
dopMan My B CETH HA3LIBAETCA TEXHOJOTHEH «KJIMEeHT—cepBep». B Hell mpen-
nosiaraeTcs riay6okoe paszesieEne QyHKINIT KOMIBIOTEPOB B ceTH. IIpu oToM B
byHKI NN KiaueHTa (paboyell CTAHIINM) BXOLUT: ‘

¢ IIpegocTaBJIeHHE II0JIb30BaTEILCKOTO HHTEPdelica, OpMeHTHPOBAHHOTO
Ha HYXJbI II0JIB30BaTeJIsA;

¢ (opMupoBaHME 3aIPOCOB K CEPBEPY, IPHUYEM He 0043aTeJbHO ¢ UHPOD-
MHpPOBaHMEM 06 3TOM MOJIb30BaTeJA; B HJealie MOJIb30BaTeJ b BOOOIe
He BHUKAaeT B TEXHOJIOTHUIO OGIIeHHUs CBOEro KOMIILIOTEPAa C CEPBEpOM;

® aHaJIM3 OTBETOB CepBepa Ha 3alIpPOCHI U IPeAbABJIEHHE UX II0JIb30BaTe-
JIIO.

OcHoBHasA GYHKIIUA cepBepa — BHIIOJHEHNE clielln(pHUYeCKUX AeHcTBUN 11O
3alrpocaM KJMeHTa (HallpuMep, pelllieHHe CJOXKHOI MaTeMaTHYeCKOH 3ajkayHu,
IIOUCK JaHHBIX B 0a3e JAaHHBIX, COEJHUHEeHHE KJIMEHTA C APYTHM KJIMEHTOM
HT. &.).
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Cucrema oCHOBHbIX MOHATUN

OpraEu3anusa JOKaJAbHBIX ceTeil

JlokaasHas ceTh — O6'beMHEHME HECKOJLKHX KOMIILIOTEPOB,
PAacIIoJIO}KEeHHbIX HeJaJeKO APYT OT APYTa, AJid COBMECTHOH paboTnl

YcTpoicTBa, BXOASAIINE B JIOKAJIBHYIO CETh, U UX PYHKI{MH:

cepBep — pa6ouMe cTaHIMH — | KAHAJBI CBA3H: | TONOJHMTEJbHBIE
KOMIIBIOTEP, KOMIBIOTEPHI, BHTAadA 1mapa, yc'rpoiic'ma:
ofciyXHBaOMAA peluaomie BOJIOKOHHO- ceTeBble IPUHTEPHI,
paGouue cTaHIHK NpHKJaAHBlE 3afagyn | ONTHIECKHH CKaHephbl, CETEBLIE
06paGoTKH kabenb, mjaThl, KOHIEHTPAaTo-
AHpOpMALKA GecripoBoAHAA pbl, KOMMYTaTOPHI,
CBA3b MapUIPyTH3ATOPLI
Kondurypanuu JoKaJasHBIX CeTei:
Konbuenas PagunanvHas Tuunaa JpeBoBHAHASA
(«3Be3xa»)

OcHoBHBIE PYHKIMH CETEBOH ONEPAIHOHHOM CHCTEMBI:

HMoxnepxka o6MeHa
uHpopManueit
Mexay pabouynmu
CTaHIMAMH

3amnuTa nporpaMm
H JaHHBIX

CoBMeCTHOE HCIIOJIb30OBaAHHUE anmnapaTHbIX

pecypcoB

Bonpochbl n 3agaHus

1. Yro Takoe KOMIBIOTEPHAS CETH?

2. Insa yero co3garwTcsa JOKaJbHBIE KOMILIOTEPHEIE CETH?
3. Yro Takoe cepBep? Pabouas craHnuA?
4. Yro Takoe cereBoii aganrtep? Konnerrparop? Kommyrarop? Mapmpyrusatop?

5. Kakue BUALI IHHUH (KAHAJIOB) HCTIOJBL3YIOTCS AJIS CBASH KOMIILIOTEPOB B JIOKAJIb-

HBIX ceTAX?

6. Kakne GbIBAIOT TOIIOJOTUH JIOKAJNLHEIX ceTei?

7. BoIsicHHUTEe, KAKHE TOIIOJOTHH JIOKAJLHBIX CeTel HCIOJIb3YIOTCA B KOMIBIOTEPHBIX
KJaccax Ballei HMIKOJIBI.

8. KakoBhI XapaKTepHbIE YePThI TEXHOJIOTHH «KJIHEeHT—cepBeD» ?
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OpraHusauus
§23 rno6anbHbIX
ceTen

UcTopun pazsutus rnobanbHbIX ceTen

W3 ncropum yesioBeyeckoro ob1IecTBa BaM JOJIKHO GBITH U3BECTHO, YTO MHO-
rUe Hay4yHble OTKPBITUS U U300peTeHNA CUIILHO IIOBJIMAIN HE ee X0, Ha pa3BU-
THe muBMaIN3anuu. K ux yucay orHocaTcA H300peTeHne NapoBOro JABUTATENId,
OTKPBITHE 3JIEKTPUUYECTBA, OBJIaJeHue aTOMHOM aHeprueii, n3obpeTeHue paguo
u up. IIponecchl peSKOro USMEHEHUA B XapaKTepe IIPOU3BOACTBA, B OBITY, K KO-
TOPHIM IIPUBOJAT Ba)XHBI€ HAYYHBLIE OTKDHITHMSA M HN300peTeHUs, IPUHATO
HA3BIBATh HAYYHO-TEXHUYECKOH PEBOJIIOIHEI.

IloaBieHne M pasBUTHE KOMIBIOTEPHOM TEXHMKMU BO BTOPOH IIOJIOBMHE
XX Beka cTayo0 BaskHeMIIUM HaKTOPOM HAYUYHO-TEXHUYECKOIH PEeBOJIIOIUH.

B aTOM IIponiecce BRIEIUM TPHU 3TAala.

Ilepebiit sman HayaJICA ¢ CO3AAHUA NEePBOIL 3JIEKTPOHHO-BHIUHUCIUTEIbHOK
mantuHe (OBM) B 1945 roay. IIpubnusurenbHo B TedeHue 30 jeT KOMObIOTe-
PaM¥ I0JIb30BAJIOCH CPABHUTEJIBHO He0OOJIbIIOe YMCJIO JI0jeil, IIIaBHBIM o6pa-
30M B HAyYHOM U IIPOM3BOJACTBEHHOM obiacTax.

Bmopoii sman Hauayca B cepeauHe 70-x rogos XX Bexka U CBA3aH C IIOABJIE-
HUeM M pacIpocTpaHeHUeM NepcoHaJabHEIX KoMnbioTepoB (IIK). IIK cranu mu-
POKO HCIIOJIL30BaThC HEe TOJBKO B HayKe U IIPONU3BOJCTBE, HO U B CCTeMe obpa-
30BaHU 4, cepe o6cTyKUBAHUA, GBITY. IIK BOLLLIIH B JOM KaK OAUH U3 BUAOB OBI-
TOBOI TeXHMKHM HapAAy ¢ pagUONpPUEMHHKAMH, TeJIeBU30paMHu,
MarantTobpoHaMu.

Tpemuii aman cBaA3aH ¢ NOABJEHUEM IJI00ATbHOU KOMIBIOTEPHOH ceTH
HuTtepHeT. B pe3ysbTaTe NepcOHANBHBIN KOMIIBIOTED, KOTOPBIM MOMeIMaeTcs
Ha IUChbMEHHOM CTOJIe, CTaJl «OKHOM» B OTPOMHBIN Mup nHpopmanuu. Ilossu-
JHUCh TaKHe HOBhIe IOHATHA, KaK «MHUpPOBoe HWHGPOPMAIMOHHOE IIPO-
CTPaHCTBO», «KHOepmpocTpaHcTBO». Pacnpocrpanenue WHTepHeTa perraeT
BaXXHYIO COIMAJBbHYIO IIpobjeMy MHGPOpPMAaIMOHHOTO HEepPaBE€HCTBa, KOTOpOe
CYLIECTBYET MEXKY JIIOAbMH, JKUBYIIIUMM B DA3HEIX CTPaHAaX, HA PA3HBIX KOH-
TUHEHTaX, a TaKKe B KPYIIHBLIX ropojiax u Ha nepudepun. UMeHHO pasBuTHe
WNnurepHeTa faeT ocHOBaHUE F'OBOPHUTH O TOM, UTO B MCTOPHUH IIUBHUIN3AI[NY Ha-
cTynaer aTan nHGOPMAaIHOHHOTO0 o011IecTBa.

C pacnpocTpaHeHMEeM KOMILIOTEPOB BO3HMKAET IMOHATHE KOMHIBLIOTEPHOI
rPaMOTHOCTH. 3TO HeOOGXOAUMBI YPOBEHb 3HAHU 1 YMEHU YeJloBeKa, I103BO-
JSIOIIUH eMy UCIIOJIF30BaTh KOMIILIOTED AJIA OOIIeCTBEeHHBIX U JIMYHBIX [eJIeld.

Ha nnepBomM aTamne passutus 9BM KoMIbOTEepHAS IPAMOTHOCTE CBOANIIACH K
YMEHHUIO IporpaMMupoBaTh. IIporpaMMupoBaHue I'IaBHBIM 0oOpasoM usyuda-
JIOCh B BHICIITUX Y4eGHEIX 3aBeJeHHUAX, BJAAEJN UM Y4YeHble, HH)KeHeDhI, IPo-
tdeccuoHaNBHBIE IPOTPAMMUCTEHI.

Ha BTOpOM aTane moj o6GLIMM YPOBHEM KOMIIBIOTEPHOII TPAMOTHOCTH CTAaJIHA
NOHMMAaTh YMeHHte paboTaTh Ha IEePCOHATBHOM KOMIIBIOTEPE C IPUKJIagHBIMUA

5-1415
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IporpaMMaMH, BHIIOJHATE MUHUMYM HEOOXOOAUMEIX AefCTBHII B cpelie onepa-
LUOHHOM cucTeMbl. KoMNbIOTEPHAS TPAMOTHOCTh HAa TAKOM YPOBHE CTAHOBUT-
Cfl MACCOBBIM sIBJICHHEM OJarofaaps o0yUeHHIO B IIIKOJIe, HA MHOIOYHUCJIEHHBIX
Kypcax, B CAMOCTOATEIHLHOM pPeXXHMe.

Ha TpeTheM, COBpEMEHHOM 3Talle Ba’XHBIM 3JIEMEHTOM KOMIbIOTEDHOMH
rpaMOTHOCTH CTAJI0O YMEHMe HCIOoJIb30BaTh UHTepHeT. IloAaBuIOCH GoJiee mIu-
POKoOe IOHSATHEe — HHMOPMAIMOHHAA KYJbTypa. BBICTPO pacTeT YMCI0 KOM-
NHIOTEPOB, MOAKJIIOUEHHBIX K MUPOBOIi ceTH. U Bce 60Jiee HEOOXOAUMEIM CTa-
HOBHUTCSI yMEHHE UCII0Jb30BaTh KOMIILIOTEP AJIsI OOIIEHNA C APYTHMH JIIOAbMHU,
AJIS1 AUCTAHIIMOHHOI'O O0YUEeHHN A, MOMCKAa CIIPABOYHOM MHpopManuu, KOMMep-
YeCKOil 1esATeJbHOCTH U MHOT'Or'O APYroro.

ITonsaTue raobaabHOMU CETH — CHCTEMEI 00beITUHEeHHBIX KOMIIBIOTEPOB, pac-
TIOJIO’KEHHBIX Ha GOJBIIMX PACCTOAHMUAX APYT OT ApYyra, — MOSBHJIOCH B IIPO-
ecce pa3BUTHUA KOMIBIOTepHBIX ceTeii. B 1964 roay B CIIIA 6nlia co3zaHa
KOMNbBIOTEPHAA CHCTeMa PAHHErOo OIOBEILleHHA O NPUOJIMKeHUHM paKeT IpPo-
TUBHUKA. IlepBoii riobanbHO! CeThi0 HEBOEHHOI'O Ha3HAYEHUsA CTajla CeThb
ARPANET B CIIIA, BBeeHHad B AeiicTBue B 1969 roay. OHa uMesia HaydHOe
HasHa4YeHHE H o0'beIHUHsAJa B cefe KOMIILIOTephl HECKOJIbKUX YHUBEDCUTETOB
CTpAaHEHI.

B 80-x—-90-x rogax npomioro Beka B pa3HbIX CTPAHAX CO3AAaeTCsA MHOXKeEC-
TBO OTPACJIEBBIX, PETMOHAJIbHEIX HAIITMOHAJBHBIX KOMITBIOTEPHEIX ceTeif. Mx
o6’beAUHEHNE B MEXKAYHAPOAHYIO CETh IPOM30IILIO0 Ha 6a3e MeKCeTeBOl cpeanl
HuTepHerT.

BaxxursiMm rogom B uctopuu UarepHera ctan 1993 roa, korga 6s1y1a cosgaHa
cay:x6a World Wide Web (WWW) — BcecemupHasi #HPOPMaUOHHAS CETh
(Bcemupnasa nayrunaa). C noasineanem WWW pe3ko Bo3poc nHTepec Kk UaTeED-
HETy, MOIIeJ IIpoliecc ero 6YpHOIro PasBUTHA M paclipocTpaHeHHA. MHorme
Jamoau, ropopsa 06 Uarepuere, noapasymeBaioTr uMeHHO WWW, XOT# 3TO TOJIb-
KO JIMIIIb OAHA U3 ero cayx6.

HNuTepHET — 3TO CIO’KHAA annapaTHO-IPOrpaMMHasA CHUCTEMAa, B KOTOPOH
HaM C BaMH NPeACTOUT pasobpaThcsa. IlocTapaeMcsa DOJNYYUTh OTBETHI HA TPH
BOIIpOCa:

e 13 yero cocrouT MHTEpHET;
e Kak paboraer;

® NJIA 9Yero MCIIOJIb3yeTCHA.

YacTo B JuTepaType BMecTO cjoBa «VHTepHeT» yIOTpeOJIAIT TEPMUH
«CeThb» (yBaXXUTEJILHO ¢ 601111051 6YKBEI). MEI TaKk)Ke HHOrAa 6yAeM UM HOJIb-
30BaThCA.

AnnaparHblie cpeactBa UHTepHeTa

OCHOBHLIMU COCMABAANWUMU 10060l 2406aAbHOU cemu ABAAIOMCA
KOMNnblomepHbie Y3Abl U KAHAAbL CEA3U.

3aech MOKHO IIPOBECTH QHAJIOTHIO ¢ TeJe(OHHOH ceThio: y3jaaMu TejedoH-
Hoi ceTu aABasiorca ATC — asromaTuueckue TeaedOHHEIE CTAHIIUY, KOTOPhIE
MeXKAy cob0ii 06 meAUHEHE] TUHUSIME CBSA3H U 06pasyoT ropoackyio TejiedoH-
HyI0 ceTh. Tenedon Karkaoro aboHeHTa nogKII0OUaeTca k onpeaeneHsoit ATC.
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K y3s1aM KOMIIbIOTEpHOI CeTH MOAKII0YAIOTCA NePCOHATLHBIE KOMIIBIOTEPEI
IoJb30BaTeJeii moJo6HO ToOMY, Kak ¢ TeJIehOHHBIMHU CTAHIUSAMHU COEJUHAIOTCSA
TesecdoHbl aGoHeHTOB. IIpryeM B posin aGOHEHTa KOMIILIOTEDHOI CETH MOJKET
BBICTYIIaTh KaK OTAEJbHEIH UesioBeK yepes cBoii ITK, Tak 1 niesias opraausanus
Yyepes CBOIO JIOKAJBHYIO CeTh. B mocjeqHeM ciiyuae K y3JIy HOAKJIIOYAeTCs Cep-
BEP JOKAJIbHOM CeTH.

Oprauusanms, npeaoCTABIAIINAA YCAYTrd OGMeHa JaHHBIMHU C CETEBOM cpe-
OOM, HAa3BIBAaeTCA MNPOBAHAEpOM CETeBBIX VYCJAYr. AHIJIMHCKOE CJOBO
«provider» o603HauaeT «HOCTABIIUK», «CHaGxeHel». [Tonlb30BaTEeNb 3aKJIIO-
YaeT JOTOBOP C IIPOBAMAEPOM Ha HOAKJIOYEHHE K €ro y3Jy U B JaJIbHeHIIeM
OILIaYMBAET EMY NPEROCTABIAEMEIE YCJIYTH (IIOZOOHO TOMY, KaK MBI OILJIaYUBAa-
€M YCJyTH TeaedOoHHOH ceTH).

¥Y3es comep:KUT OOUH MJINM HECKOJBKO MOIIHBIX KOMIIBIOTEDOB, KOTODBIE
HaXO4ATCA B COCTOAHUM IIOCTOSIHHOTO NMOAKJIIOYeHus K ceTu. MHbDOpManuoH-
HbIe ycJyru obecrneuuBaioTcs paboToil mporpaMM—cepBepOB, YCTAHOBJIEHHBIX
HAa Y3JOBBIX KOMIIBIOTEPAaX.

Kaxapiit y3710B0ii KOMIILIOTEP HMEET CBOI IOCTOAHHEEIN agpec B UHTep-

HeTe; OH Ha3wIBaeTcA IP-axpecom.

IP-anpec cOCTOMUT U3 YeThIpeX AECATHYHEIX YHUCEJ, KaXkJoe B AuanasoHe ot 0
o 255, KOTOPEIE 3aIIMCHLIBAIOTCA yepe3 ToukKy. Hanpumep:

193.126.7.29
128.29.15.124

Takue xe IP-agpeca mosy4aoT M KOMIOBIOTEPHI II0Jb30BaTesaeil CeTu, HO
OHM JEHMCTBYIOT JUIIb BO BpeMs IIOAKJIIOUEHUA [T0JIb30BATEIA K CeTH, T. €. U3-
MEHSIOTCS B KaKJAOM HOBOM CeaHCe CBS3H, B TO BpeMs KaK aJpeca Y3JIOBHIX
KOMIILIOTEPOB OCTAIOTCSA HEU3MEHHBIMH.

Hapsany c nudposeimu IP-aagpecamu B UHTepHeTe AeiCTBYET CUCTEMA CUM-
BOJIBHEIX aZipecoB, 6ojiee ynoOHasI M IOHATHAA JJIA IIoJb30oBaTeseit. OHa Ha3bl-
BaeTcs foMenHOi cucteMmoii umen (DNS — Domain Name System).

Hanpuwmep, IP-agpecy 195.34.32.11 cepBepa komnaunuu « MTY-HUuTeN» co-
OTBETCTBYET JOMEHHOe UMsa dialup.mtu. ru. JlaHHOe UM COCTOUT U3 TPEX J0-
MEHOB, Pa3/ieJIeHHBIX TOUKAMH. )

CucreMa JOMEHHBLIX MMEH IIOCTPOEHA II0 mepapxXuuyeckoMmy npuanuny. Ilep-
BBIH cIipaBa JOMEH (ero elile Ha3hIBAIOT Cy(pdHUKCOM) — JOMEH BEPXHETO YDPOB-
HA, CJIeAYIONIUi 328 HUM — JOMEH BTOPOI'O yPOBHs U T. A. Ilocaeauuii (mepBHIit
cJieBa) — UM KOMIIbIOTepa. JloMeHbI BEepXHEro ypoBHs GBIBAIOT reorpaduydec-
KUMHU (IBYXOYKBEeHHEIMH ) WJIN aAMUHUCTPATUBHBIMHY (TpexX6ykBeHHBIME). Ha-
IpUMeEpP, POCCHICKOM 30He NHTepHeTa HPUHAAJIEIKUT reorpadudecKmnii JoMeH
ru. Enre npumepsr: uk — nqoMeH AHriauu; ca — gomMeH KaHazer; de — qoMeH
T'epmanuu; jp — aomeH AnoHuu. AJMHHUCTPATHBHEIE JOMEHBI BEPXHETO
YPOBHS 4Yailile BCErO OTHOCSATCA K aMepHUKaHCKOi 30He M HTepHeTa: gov —
npaBureabcTBeHHad ceTh CIIIA; mil — BoeHHas ceThb; edu — 00pa3oBaTeb-
Has CeTh; COM — KOMMepUYeCKAasi CeTh.
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Cpenu ysinoB HTepHeTa ecTh cBOA Hepapxusa. Hanmpumep, HEKOTOPEHIH y3eJt
B Camape uMeeT coemfuHeHMe ¢ y3JIoM B MOCKBe, KOTODHEI#, B CBOIO OUepeb,
CBA3aH C PSAJIOM y3JIOB eBpoIleiicKkoii onopHoii ceTn. IlociexHne nMerT CBA3b C
ysnamu CIITA, Sinonuu u ap. U Bce-raku cTpykrypa UHTepHeTa — 3TO He Je-
PeBO, a UMeHHO ceTh. Kak IpaBujIo, KaXXAbIH y3eJ UMeeT CBA3L He C OQHUM, a C
MHOKECTBOM APYrux yaiaosB. IlosToMy MapmipyThl, II0 KOTOPEIM IIOCTyHaeT UH-
dopMan s Ha HEKOTOPBINA y3€eJ, MOT'YT GLITL CAMBIMH Pa3HEIMU. DTUM obeciie-
YHBAETCSH YCTOMUYUBOCThL paboThl CeTH: IPH BBIX0OJE U3 CTPOA OAHOTI'O y3Jia UH-
(hopmManMOHHBIE IOTOKH K APYTHM y3JiaM He npepeiBaoTcsa. OHU JHUIIL MOTYT
M3MEHHTh CBOM MapIIPYTHI.

Kanajasr cBa3H

CyurecTByOT caMble pa3dHbIe TeXHHUYECKHE CIIOCOOBI CBA3M B robajibHOM
CeTH: :

TeJedOHHbIE JUHUH,

3JIeKTpUUYecKasa KabeJbHasa CBA3L;

OIITOBOJIOKOHHAA KabeJIbHASA CBA3b;

paguocBA3L (Uepe3 pagHopeeHbIe JTHHUH, CIIyTHUKH CBS3H).

Pasnuunble KaHAJBI CBA3HM Pa3JIMYAIOTCA TPEMS OCHOBHBIMH CBOHCTBaAMM:
nponycKroil cnoco6HOCMbi0, NOMEX0YCMOULUBOCMbIO, CINOUMOCMBIO.

ITo mapamMeTpPy CTOHMMOCTH CAMBIMH JOPOrUMH ABJAIOTCSA OITOBOJIOKOHHEIE
JIMHUH, CAMBIMHU JIeIIIeBEIMH — Teje¢oHHble. ONHAKO ¢ YMEHbIIEHNEM IEeHBI
CHM’KAeTCS M KaueCcTBO paboThl JUHHUHU: YMEHBIIAeTCs NMPONYyCKHas CII0C00-
HOCTb, CHUJIbHEe BIUSAIOT NoMexH. IIpakTHyecKH He NIOABEPIKEHBLI ITIOMEXaM
OIITOBOJIOKOHHBIE JIMHHUH.

IIponmyckHas cmocoGHOCTs, — 3TO MaKCHMMaJIbHAs CKOPOCTH IlepeAadu
nHbopManuy no KaHany. O6GsIYHO OHa BEIpa)kaeTcs B KHMJI00UTax B ce-

KyHAy (K6uT/c) unu B Mmeraburax B ceKyHAY (M6uT/c).

IlponyckHas cmoco6HOCTL TeJdeOHHEIX JIMHHHA — MOECATKH U COTHHU
Kour/c; npornyckHasa criocOGHOCTS OIITOBOJIOKOHHBIX JIMHHUH U JHUHUHN paguoc-
BA3HW U3MePSETCA JeCATKAMH N COTHAMHU MGuT/c.

Ha npoTsi’kKeHHH MHOTHX JeT GOJBIINHCTBO MoJb3oBaTeneil CeTu MOAKIIIO-
YaJIUCh K Y3JIy Uepe3 KOMMYTHPyeMbie (T. e. IIepeKJiodyaeMbie) Tejde@OHHbBIE
JguauH. Takoe NOAKJIIOUEHHE MIPOHUSBOAUTCA C IIOMOIIBIO CIEHUAJIIBHOTO
YCTPOMCTBa, KOTOpoe HaswIBaeTcA MmoaemMoMm. CioBo «MoxeM» — BTO COKpa-
HIeHHOe o0beAuHeHne ABYX CJIOB: «MOAYJATOpP» — «demonynsarop». Moaem
yCTaHABJIIMBAeTCA KAaK Ha KOMIIbIOTepe II0JIb30BATEJIA, TAK U HA Y3JIOBOM KOM-
nbioTepe. MozieM BHIIIOJIHSAET ITIpeoOpa3oBaHe JUCKPETHOrO CUrHaJa (BelgaBa-
€MOro KOMIIBIOTEPOM) B HENIPEPLIBHEIN (aHAJIOrOBbBIH) CUTrHAJ (MCIOJIL3yeMBblii
B TeJIepOHHOI CBA3HM) M 00paTHOoe npeobpasoBaHue. OCHOBHOI XapaKTepPUCTHU-
KO MoZleMa SIBJISAAETCA IIPelieJibHAsI CKOPOCTD IIepeiayy faHHBIX. B pasHbIX MoO-
Jenax oHa Kojebiercs B fuamnasoHe ot 1200 6ut/c ao 56 000 6uTr/c.
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KabGennHas cBA3L OGRIYHO HMCHOJIB3yeTCA Ha HeGOJBIINX pPACCTOSHMAX
(Mexay pasHBIMM IpoBaiifepaMu B OZHOM ropoje). Ha GoabInux paccCTOAHNAX
BBHITOJHEE HCIOJIb30BATh PaANOCBA3b. Bce Goiblilee YHCIIO IOJB30BATEJEH B
Hallle BpeM4dA IIePeXofAT 0T KOMMYTHPYEMbIX HHU3KOCKOPOCTHRIX NMOJLKJIOUYE-
HHUHA K BRICOKOCKOPOCTHEIM HEKOMMYTUPYEMBIM JUHUAM CBASH.

MporpammHoe o6ecneyeHme UHTepHeTa

Pabora CeTH moggepKuBaeTcs onpeieIeHEBIM IPOrPaMMHBIM 06ecTIeYeH -
eM (I1O). 910 10 QpyHKIMOHUPYET Ha cepBepax U HA IIePCOHATBHBIX KOMIIbIO-
Tepax [oJjib30oBaTegeil. Kak BaM J0/1KHO OBITh H3BECTHO U3 6a30BOT0 Kypca UH-
¢dopMaTHKU, OCHOBOM BCEro MporpaMMHOT0 obecieyeHUsA KOMIIbIOTEPA ABJIA-
eTcd oIepaloOHHAA CHUCTEMa, KOTopas opraHusyer paboTy BceX APYTHUX
nporpammMm. IIporpaMMHoe ofecieyeHne y3JI0BBIX KOMIILIOTEPOB OUY€Hb DA3HO-
006pa3Ho. YCJIOBHO ero MOXKHO pas3feJUuTh Ha 6a30Boe (CHCTEMHOE) ¥ IPUKJIa-
Hoe. Bazosoe IIQ ofecmeuyuBaeT MOAAEP’KKY PabOThI CETH IO IPOTOKOIY
TCP/IP — crangapTHOMY Ha6opy HpoTOK0JIOB HTEpHETa, T. €. OHO pPelIaeT
npobeMb! pacChIIKM U MpueMa uHpopmanuu, IIpukiagnoe IIO 3aHuMaeTcs
obcay’KUBaHUEM pPa3HOOGpa3HBEIX HHGPOPMAIUOHHEIX yciayr CeTH, KOTOpBIE
OPUHATO HAa3bIBaTh ciayxbamu HHTepHera. Ciayxb6a 06beAUHAET cepBePhI U
KJHWEHTCKHUEe IIpOrpaMMbl, OOMeHHUBaIOIHEecsaA NAHHBIMM II0 HEKOTODPBIM IIPH-
KJagHBIM IpoToKoJdaM. IJIss Ka)KOoH Cay:KObI CyIIecTBYeT CBOSA cepBep-IIpo-
rpaMMma: AJIf 3JIEKTPOHHOM IIOYTHI, AJA TeJeKoH(MepeHuid, niua WWW nu np.
¥Y3710BOiI KOMIIBIOTED BBIMOJHAET QYHKIIUIO CEpBEepa ONpeAeI€HHON CIIyKObI
HHuTrepHeTa, ecsiu Ha HeM paGoTaeT cepBep-mporpaMma 3Toi cayxk6s1. OguH u
TOT K€ KOMIIBIOTED B pa3HOe BpeMs MOXKET BHITIOJHATH (QYHKIIMY cepBepa pas-
JIMYHBIX YCJIYT; BCe 3aBUCUT OT TOr'0, KAKas cepBEpP-IporpaMMa Ha HeM B JaH-
HBI MoMeHT BeinoJinserca. Ha ITK nonbs3oBaTesieit ceTu 06cayXUBaHUEM Das-
JUYHBIX MHOOPMAIMOHHBIX YCJYr 3aHHMAIOTCA IPOTPAMMBI — KJHEHTHI.
IIpuMepaMu HONYJAAPHBIX KJIHEHT-IIporpaMm aABasioTca: Outlook Express —
KJIMEHT 3JIEKTPOHHOU mouTHI, Internet Explorer — kiaueHT cayk661 WWW
(6paysep). Bo BpeMs pa6oThI OJIL30BATENA C OIpeAeIeHHOI cay 601 uTep-
HeTa MeXXJAYy ero KJIHMEeHT-IIPOrpaMMOil U COOTBETCTBYIOLIEl cepBep-IIpOrpaM-
MOM Ha y3Jie yCTaHaBJIMBaeTCsA CBA3b. Ka)kaas U3 3TUX IPOrPaMM BLINOJIHAET
CBOIO YaCcTh paboThI B IpeAOCTABJIECHUY JaHHON HHDODPMAIIUOHHO yciayru. Ta-
Ko# crroco6 pa6oTsl CeTH HA3LIBA€TCA TEXHOJIOTHEH «KJIHEeHT—cepBep».

Kak pa6otaetr UHTepHeT

B HHTepHeTe MCIIOIB3yeTCs MaKeTHAS TEXHOJOTHA nepegauu mHpOpMa-
muH. YTo6wI B 3TOM JIydIlie pa3o6paThCs, IIPeCTaBbTe cebe CIeAYIONIYIO CUTya-
nuo. BaMm Hy»>XHO mIepecsaTh TOBApHIIY B APYTroii ropod KaKoH-To MHOTOCTpa-
HUYHBIA JOKYMEHT (HallpuMep, paclleyaTKy POMaHa, KOTOPHIHA Bbl COUMHUJIIN).
ITonHOCTHLIO B KOHBEPT BECh Ball pOMaH He IIOMeNaeTcsd, a MoCkLIaTh 6aHze-
POJIBIO BBl HE XOTHUTE — CJIHIIIKOM A0Jro 6yaeT uatu. Torza BeI JeJINTe BECH O~
KYMEHT Ha YaCTH N0 4 JIMCTa, BKJIAABIBAGTE KAXKAYIO YaCTh B IIOYTOBBIM KOH-
BEPT, Ha KAXJOM KOHBEPTE IMUIIIeTe aJpec U BCIO 3Ty NAaUKy KOHBEPTOB OIiyCKa-
eTe B nouToBhlil amuk. Hanpumep, ecan Bain pomad saHuMaetr 100 crparun,
TO BaM NPHUAETCH OTIIPABUTH 25 KOHBepTOB. BhI Naxke Mo)KeTe ONYCTUTh KOH-
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BeDPTHI B pa3HbIe IOYTOBLIE ALIUKH HA PA3HBIX y3JaX CBA3H (AJIA HHTEpeca, YTO-
On1 y3HATH, KaKkue JouayT 6bicTpee). Ho mocKoJbKY HA HUX YKa3aH OAUH U TOT
2Ke agipec, TO Bce KOHBEDTHI JOJIYKHBI JOUTH IO BAIllero TOBapHuIina. A eime, 4To-
66l ToBapuIy 661710 YyA06HO coGpaTh pOMaH LEJIUKOM, Ha KOHBepTaX KeJiaTeJb-
HO YKa3aTh NOPAAKOBLIE HOMEpA.

AHajsoruuso pa6oraer naxkerHas nepeaauya uHpopmanuu B UHTEepHETE. 3a
ee pabory orBeuaer npotoxoa TCP/IP, o KOTOpoOM y:Ke IOBOPUJIOCH paHbIIIE.
Ilopa paso6paTbcs, UTO 3Ke 0603HAYAIOT 3TH 3arafjouHble OYKBHI.

PaKTHUECKH peub HUAET O ABYX mpoTokoJax. IlepBerii — TCP-nipoToxoa
pacmudpoBeiBaerca Tak: Transmission Control Protocol — nporokos ynpas-
JeHusA nepenadeil. UMeHHO COIJIACHO 3TOMY IIPOTOKOJIY BCAKOe cooOIleHue,
KOTOpOe HYy>KHO nepezgars no CeTH, pazbuBaeTcA Ha YaCTH. TH YaCTH HAa3bIBa-
wrea TCP-naxkemamu. [Jna qocTaBKHU aKeThI IepefaloTcsa NpoToxkoay IP, ko-
TOPBIN K KaXXJAOMY IIaKeTy gonuckisaeT IP-azpec ero 1ocTaBKHU M elje HEKOTO-
pyio cayxxebHyio undpopmanuo. Takum o6paszom, TCP-makeT — 3TO aHAJIOT
KOHBEPTA ¢ «KYCOUKOM» POMaHa M aZpecoM moJaydarens. Kaxxkasii Takoil na-
KeT 6yZleT caMOCTOATENbHO IIepeMeIlaThCsA 110 CETH He3aBUCHUMO OT APYTHUX, HO
BCe OHU BMecTe cobepyTeA y agpecarta. Jajee, coryiacHo nporoxkoay TCP, nopo-
HCXOAUT 0OpaTHBINA IPOIECC: U3 OTACJIBbHEIX IIAKETOB cOOHMpaeTCs HCXOQHOE CO-
obmeHue. 3xech, OUEeBUAHO, HeOOXOAUMEI Te caMble MOPAAKOBEIE HOMEpPA Ha
KOHBEPTaX; aHaAJOTMYHLIE HOMepa coaep:karca U B TCP-nakerax. Eciau ka-
KOH-TO U3 ITAKEeTOB He NOIeJ HJIH OBl MCIOpUYEH IPH TPAHCIOPTUPOBKE, €TI0
nepeaada 6yzeT 3ampoIlleHa IOBTOPHO.

CorisacHo nporokoay TCP, nepeaaBaeMoe coofieHue pa3buBaeTcs Ha
NMaKeThl HA OTIPABJAIONIEM CepBepe X BOCCTAHABJIHMBAETCA B UCXOZHOM

BU/Jie Ha IIpHUHUMAIOIIEM cepBepe.

Hasznauenue IP-niporokoaa (Internet Protocol) — mocraBka Ka)KIOro or-
JeJIbHOT'O MaKeTa A0 MecTa HadHaueHuA. IlakeTrl nepenaioTcs, Kak acTadeTHbIE
IaJIOYKH, OT OTHOTO y3JIa K Apyromy. IIpuueM MapmipyTsl AJA Pa3HBIX IAKETOB
M3 OJHOTO M TOT'O 2Ke COOOIIeHHA MOTYT OKa3aTbCA pa3zHbIMU. OnIMcaHHbIH Mexa-
HU3M Ilepejayl NaKkeToB OToOpakeH Ha puc. 4.16. Borpoc o MapuipyTe pemiaeT-
Cs OTAEJIBHO JJISI KaXXI0T0 IIaKeTa. Bce 3aBHCHUT OT TOT0, KyAa €ro BHITOJHEe I1e-
penaTh B MOMeHT o6paboTku. Ecau Ha kakoM-To yuyacTKe CeTu nmpousoinena «o6-
PBIB», TO Nlepejiaya IaKeTOB MoK geT B 06X0[ 3TOr0 y4acTKa.

Taxum o6pasoM, B 1:000if MOMEHT BpeMeHH IIo Jobomy KaHany CeTu nepe-
MeIlaeTcs « BIEPEMEIKY » MHOXKeCTBO IIAKETOB U3 CAMEBIX PA3HEIX COODILEeH Ul .
Hcnonp3oBaHUEe BCAKOro KaHaJia CBA3H CTOMUT JEHEr: MeXXAyropogHue, a TeM
GoJiee MexayHaponuble TejiedOHHBIE pasroBOphI, JOCTATOYHO Aoporu. Eciu
651, pa6oTas B CeTu, BEl B TeUEHHE BCETO CeaHCA CBA3H MOHOIOJHHO 3aHUMAJIU
MeXXAYHApPOAHBIN KaHAJ, TO pacXoAnl Bac 6ul GbICTpo pasopuiau. OgHAKO, CO-
IJIaCHO OIMCAHHOM TeXHOJIOTHUH, KaHAJI BhI IEJIUTE C COTHAMH (a4 MOXKET — THI-
csAYaMU) APYTHUX II0JIb30BaTeei, M II02TOMY Ha BAaIlly JOJIIO IPUXOAUTCA JHUIIH
HeOoJIbIIIasg 4YacTh PAaCX0L0B.
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K Cepsep Cepsep IIK
OTIPaBMTESA mosydaTens
T
s —
Coob1ieHne 1
BoccraHoBiIeHHE
IToaroroBka 1 coburenns

nepenavya rnmaKkeToB

Puc. 4.16. ITakeTHasa TeXHOJIOrHA IIepeAayy HHPOPMAIIMH B IJIO0AJIBLHOM CeTH

Cucrema OCHOBHbIX NOHATUM

Oprasx3anu rjio6aJbHBIX ceTel

I'no6ansHas ceTs — cucTeMa 060 beANHEHHBIX KOMIBIOTEPOB,
PacIoJIO¥KEeHHBIX Ha 60JIBIINX PACCTOAHUAX APYT OT Apyra.

Cosnanne UHTepHeTa — BayKHEMIMIA mIar k MHGOPMaLUOHHOMY O6IECTBY

World Wide Web — Bcemupsasa nayruna —
BakHelmaga ciry:x6a MHTepHeTa

Annapatasle cpeacTsa UHTepHeTa IIporpammuoe o6ecrieuenne MuTepHera
KomnvlomepHoie Kanaavt ceasu: CucmemHuvie: ITpurxaadnvie:
y3anbt TesedOHHEIE, nporokos TCP, IIPOrpaMMBbl 3JIEKT-

ONTOBOJIOKOHHEIE, |IIpoToKox IP POHHO! MOYTHL,
pajmo, CIyTHHKO- 'renexombve‘;;eﬂunn,
BWWW
BBI€ U JD. Irorcka
" ap.

Cicrema agpecauun B HaTepHeTe:
IP-agpeca 1 JoMeHHBIE HUMEHA

Bonpochl 1 3agaHun

1. ObocHyiiTe, moUYeMy CO3ZaHME M PAa3BUTHE KOMILIOTEPHOHM TEXHHUKH MOXXHO OTHe-
CTH K BaskHeH M paKkTopaM Hay4YHO-TeXHHYeCKOoH peBosonnu XX croneTns.

2. Kakne TeXxHHYeCKHe M COIIHAJIbHLIE MPOGIEeMEI PeNIaloTCA CpeACTBaMHU riaobannb-
HBIX KOMIIBIOTEPHBIX ceTeit?

3. YTo Takoe riobanbHasd ceth? Uto Takoe UHTEpHET?

4. Kak c pa3BUTHEM KOMIIBIOTEPHOM TeXHUKH H3MEHAJOCH IPEACTABJIEHNE O KOMIBIO-
TepHOM rpaMOTHOCTH?
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5. ITonnpo6yitiTe mMpeAcKasaTh IIOCJAEACTBUASA IS YeJOBeYeCTBA AaJIbHEHIIero pasBH-
THA KOMIIBIOTEPHOI TeXHUKHM U I106aJIbHBIX CETEM.

6. YemMm oTimuaeTrcs y3,0B0ii KommbsioTep oT IIK moassoBaTtens cetu? O603HaubTE pas-
HUIy [0 CJHEeAYIOININM IMO3UIIMAM: HasHAUYEHHE, PEeXXMM paboThl, MpOrpaMMHOE
obecrneueHnue.

7. Yro 0603HaYAET CJIOBO «CEPBEP» B CETEBBIX TEXHOJOTHAX?

8. Yto rakoe IP-agpec 1 nomeHHsblit aapec?

9. ConocraBbTe pas3JNUHbIE THIIH KAHAJIOB CBA3H II0 [BYM HX CBOMCTBaM: IeHa U Ka-
YeCTBO.

10. [Insa yero HCHOJAb3yeTCA MogeM?

11. Kax nposiBJasieTCs TEXHOJIOTHSA «KJHUEHT—CepBep» B opraHusaunun pabotel Cetu?

12. O6BACHUTE, IIOYEMY NAKETHBIM NPHUHIUI IIepefadyd MHPOpMaLHuM cIoco6CTByeT
MOBRIIIEHUIO HaZeXKHOCTH paboThl CeTu?

13. B ueM pasHuIia HasHadyeHUs NPpoTOoKoa0B TCP u IP?

14. O6BACHUTE, TIOYEMY MEKAYHAPOAHAA CBSA3L IT0 ceTH N HTEepHET AelieBJie TeaedOoH-
HOH nau TenerpadHoOi cBA3U.
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TexHOnorun Ucnonb3oBaHUsA U
pa3paboTku nHcpopmMaLUNOHHbIX CUCTEM

MoHsiTue nHchopmMaLMOHHON
§24 cuctembl (UC),
knaccudpukaumn UC

HasHaueHue MHGOPMALMOHHLIX CUCTEM

CoaepxkaHne JAHHOM IJIaBbI IMMOCBAIIEHO ONHON M3 Ba)XKHEWINHX IPUKJIAA-
HBIX ofJyiacTeil HHpoOpMAaTHKN — HMHMOOPMAIMOHHBIM cUcTeMaM. B mmpoxom
CMEICJIe HH(OPMALMOHHON CHCTEMOH MOJKHO Ha-
3BaTh JIIOOYI0 OPraHM3aIUOHHYIO CTPYKTYDY, 3a-
Aada KOTOPOM cocTOUT B paboTe ¢ mH(popMalne,
HanpuMmep GUOGIHOTEKY, CIIPABOYHYIO CIYKOY 2Ke-
JIe3HBIX Aopor, yupexgeHue CMU (pegakmuro ra-
3€THl, TeJIeIeHTp, PagUOCTyA1uI0). B aTOM cMEBICJIe
MHGPOPMAIMOHHLEIMH CHCTEMaMM ABJISIOTCA BCe
noJpasfesieHusl YIPABJIEHUYECKOM CTPYKTYPHI
OpeanpuATHA: GyXxraatrepus, oTaeJ KaJpoB, OT-
IeJl HaYYHO-TeXHUUYECKOH MHdbopMammu H Ip.
ITpnMepsl MOXKHO IPOAOJIXKUTL. Bee 9T ciysKObI
CYIIIECTBOBAJIN M A0 MOSBJIEHUA KOMIILIOTEPOB, CYIIIeCTBYIOT U cefiuac. Pasnu-
11a B TOM, YTO PAHbIIE OHH MCIIOJb30BAJH «GyMarKHbIE» TeXHOJOTUH PaboThI €
nHbopManueil, IpocTLIe CPeACTBA MeXaHU3auuu o6paboTKH JaHHBIX, 8 cerdac
BCe IIIMpPe NPUMEHAIT KOMIILIOTEPHI.

B ocHoBe s11060#1 nHDOPMAIIMOHHON CUCTEMEI JIEXKUT CTPYKTYPUPOBaHHBIN
Habop JaHHBIX — CTPYKTypa AaHHEIX (puc. 5.1). [lna obecneuennsa GyHKIMO-
HupoBaHUus VC 10K HEBI CyIIeCTBOBATh CPEACTBA MOAAEPYK KU, KOTOPHIE JeJIAT-
csl Ha CUCTEMHBIE M IoJIb30BaTe bcKkue. HasnaueHue cucmemnbix cpedcme —
ofeclieueHre COXPAaHHOCTH JaHHBIX, UX OGHOBJeHUs U 3amuTbl. HasHauenue
noavsosameavckux cpedcms (IpUIOKeHHH) — obecrieueHne yao6erea pado-
ThI KOHEYHBIX [I0JIb30BaTeJei, T. €. TeX JIloJeil, B MHTEpecax KOTOPHIX CO34aHa
uHboOpMaIOHHASA CUCTEMA.

B manpHelmem peus OyAeT HATH O KOMIILIOTEePHEIX WHGOPMAaIHOHHBIX CHC-
TeMax.
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NHPOPMAITMOHHAS CUCTEMA

Iloss30BaTeNIbCKHE CPEACTBA (IPUIOXKEHH )

CucreMHEIE CPEACTBA

CTPYKTVPA
JAHHBIX

Puc. 5.1. CocraB nHPOPMAMOHHOMK CHCTEMB]

Hudopmannonsas cucrema (MC) — aTo cucrema, mocTpoeHHas Ha Oase
KOMIbIOTEPHOM TeXHUKH, IpeHa3HAYeHHAasA JJIA XpaHeHUu s, IIOUCKa, 06-

paboTKU U IepeAayy 3HAUYUTEJIBHBIX 00'beéMOB HHGOPMALIUHM, UMEIOIasa
OoIpejieIeHHYIO IIPaKTUYEeCKYIo chepy IPpUMeHeHUA.

Mpumep ncnonb3osBaHUA MHEGPOPMALIMOHHON CUCTEMbI

JJia miamocTpanuu npaxkTHuecKoi codeprl npumeHenusa VC BepHeMcA K
IpuMepy ¢ IpueMoM abUTYDPHUEHTOB B YHUBEPCUTET, KOTOPBIH yaKe 3aTparuBaji-
caB § 15. Bcro paGoTy 1o oprasEusanuu IpueMa OCyIIeCTBIISET IOAPa3feIeHUe
By3a, KoTopoe Ha3bsiBaeTcs «IIpuemMHas komuccusi». Ha puc. 5.2 B cxemartu-
4YeCKOM BH/Jie IIOKa3aHO MecTO HH(MOPMAITUOHHOMN CUCTEMBI B paboTe IPHUeMHOMH
KOMUCCHH.

IIPUEMHAA
KOMHUCCHSA

YIeH npueMHON
KOMMCCHH

l T ABUTYPHUEHTBI

HWrdopManMOEHAaA
cHCTeMa

Puc. 5.2. Coctas u cTpyKTypa cucteMhl «IIpueMHas KaMIIaHUA B YHUBEPCUTETE »

Becs nponecc npuemMa B YHUBEPCUTET PACCMATPHUBAETCS KaK CHCTeMa IOJ
HazBaHueM «IIpueMHasa KaMIaHUA B YHUBePCUTeT» . Ee moagcucreMamMu ABJISA-
1oTcsa «IIpueMHasa KoMuCCHs» K « AGUTYpHeHThI» . UHbOpMallMOHHAA cCHCTEMAa
ABJIAETCA IIOACUCTEMOM IPUEMHON KOMUCCHUU,

OcHoBHaa GyHKIUA NHOOPMAIITMOHHOMN CHUCTEeMBI — ODECIIeUHUTH XpaHeHUe
M omepaTUBHYIO 00paboTKY Bcell mocTynamwineil nHGopManuu B XoAe IIpueM-
HOI KaMIIaHUH, a TaKXKe IIOATOTOBKY JOKYMEHTOB: CIIUCKOB, CIIDAaBOK, BEJO-
MocCTeil, 0OTUeTOB U IIp. B npekHUe BpeMeHa Bcsl 3Ta pyTUHHasA pabora BBIIIOJ-
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HAJIaCh BPYYHYIO, Tellephb €e IMPAKTUUYECKHM BO BCEX By3aX BBINOJIHAIOT C IIO-
MOINb}0 KOMMBIOTEPHBEIX MHPOPMANHUOHHBEIX cHCTeM. OTMeTHM, 4dUTO
HH(POPMAIIMOHHAA CUCTEMA «CaMa» HUKAKUX PeIlleHUH 0 3a4HCJICHUH B By3 He
npuHuMaeT. OHa JIMIIb COAEHCTBYET B 3TOM YJI€HAM IIDUEMHON KOMUCCHH.

Knaccudmkaumus UC no TexHU4eckum cpeacTBam

M=HorouucieHHbIe U Pa3HOOOPA3HEIE MHPOPMAIIMOHHEIE CUCTEMEI, KOTODBIE
CYIIEeCTBYIOT CETOAHSA, MOYKHO KJacCH(PUIIMPOBATH II0 PA3HBIM IIPU3HAKaM.
IlepBrIii mpu3HaK KJACCH(PHUKAIIMH — TII0 MCIOJB30BAHHMIO TEXHUUYECKUX
cpeacTB. IIpocreitman HC paboraer Ha odHom Komnviomepe. Besa uHpopma-
U A COCPELOTOUEHA B IAMATH 3TOM MAIIIMHEI, H HA Hell 2ke QYHKIIMOHUDPYET BCe
mporpaMMHoOe ofecIlieyeHe CUCTEMEI.

A pyroii BapuanT — HC Ha 6a3e norxaavroii cemu. O6pIYHO 3TO HH(pOpMAIH-
OHHEBIE CUCTEMEI, 00CIyKUBaIOIe yUpexXaeHue, IpeANIpuATHe, pupmy. B Ta-
KOH cHCTeMe LIMPKYJUpPYIoIlasd MHPOPMALUA MOMKET IlepefaBaThCA II0 CETH
MEXKy Pa3HBIMH II0JIb30BATEJAMU; pPasHbIe YACTHU OOIEeNOCTYIHBIX NaHHBIX
MOT'yT XPAHUTBLCS HA PASHEIX KOMIIBIOTEDAaX CeTH.

N makoHen, Tperuii BapuaHT — 310 M C, cyIinecTByolMe Ha 6ase 2nobany-
HbLX KOMNbIOMepHbLX cemeil. Bce usBecTHBIE BaM ciIyK661 MHTEpHETA MOXKHO
paccMaTpuBaTh KaK TakoBeie. Haubosiee MmacimrabHol us Hux asuagerca World
Wide Web. Onnako cyniecTByeT MHOMKECTBO IVIOGANbHEIX HH(PODPMAIHMOHHBIX
CHCTeM He 00111ero, a OrpaHMYEHHOTO JOCTYIIA U MacIITaba — 3TO KOPIIOPATHB-
HbI€ cUCcTeMbI. OHHU MOryT O0'BEAUHATL MEXAY cC000ii JIOKAJBHEIE CETH IIPeA-
OPpUATUNA OAHOTO BEIOMCTBA M CNOCOOCTBOBaTH HMX o0memy sddeKTHUBHOMY
YIpaBJIEHHUIO B pPaMKaX perioHa, MUHUCTEPCTBA U IIp. EcJIH BaM MPUXOAHUJIOCH
TIIOKYIIaTh KeJIeSHOAOPOKHEIC HJIM ABUaOUJIeTHI HA JaJbHUE DACCTOSHUA, TO,
3HAYUT, BEI 10JIb30BAJINCH YCIYraMU TPAHCIIOPTHON HHGOPMAIMOHHOMA CUCTe-
MbI, paboTaloineii Ha 6a3e cCIelMaJIN3MPOBAHHOM I106aabHOM ceTH.

Knaceudunkaums UC no HasHaueHMIO

Teneps pacCMOTPUM APYTOM IPUHITUI KiIacCuPHUKAIUN HHGOPMAITUOHHBIX
CHCTEM — IO Ha3HAYEHHIO, T. €. 10 BRINIOJIHAeMbIM GyHKuaMm. Haubosee cra-
peIM U TpagunuoHHEIM BugoM UC aBiaaiorcsa mEGOpMallHOHHO-CIIPABOYHBIE
niau uagopmanuorHo-nnouckKkoBbie cucremsl (MIIC). OcHOBHASA 1eJIb B UCIIOJIb-
B0BaHMH TAKUX CHCTEM — OIlepPATUBHOE MOJIYUEeHHE OTBETOB Ha 3aIIPOCHI I10JIb-
30BaTeJIell B AUAJIOTOBOM pekuMe, XapaKTepHBIM cBolicTBoM aia UIIC sasisa-
ercsa 6GoJbIION 00'beM XPAHUMEIX AAHHBIX, UX IOCTOAHHAS OOHOBJISAEMOCTD.
OO6BIYHO TOJIL30BATEIB JKEJIAeT OBICTPO MOJYYHUTH OTBET Ha CBOM 3aIIpoc, II03TO-
MY Ka4eCTBO CHCTEMBI BO MHOT'OM OIIpeeJIAEeTCSA CKOPOCTHIO IIOUCKA AAHHBIX U
BBEIZIQYU OTBETA.

IIpu pa6ore UIIC He NCIIOIB3YIOTCA CJIOXKHBIE METOARI 00PabOTKU JaHHKIX.
Xpauuaume nuadopmanuu, ¢ Koropoii padoraer UIIC, HaswiBaeTca 6a30il dar-
Hbix. IIpuMepoM cpaBouHOIi cucrembl saBiagerca UIIC kpynHoii 6ubiaunorexu,
IIO3BOJIAIOLIASA ONPEIEJIUTh HAJIHYUE B 6MOIMOTEeKe HYKHOM KHUTY HJIN IPOU3-
BEeCTH NOAOODPKY JIMTepaTyphl IO 3afaHHON TeMaTuke. IIoMCKOBBIE cepBEPHI
NuTepHeTa — 3T0 HHGOPMAIMOHHO-CIPABOYHBIE CHCTEMBI CETEBBIX PECYPCOB.
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JApyroi Tun nHGOPMAIMOHHEIX CHCTEM — YIPaBIAKOIIHe cucTeMbl. OCHOB-
HOe Ha3HAUeHHEe TaKHMX CHCTeM — BHIPAOOTKA Ynpasaiioujux peuleHull.
Ynpapiadawolnyue CUCTeMBl OLIBAIOT JUO0 IOJHOCTHIO aBTOMaTHYECKMMHU, JInbo
aBTOMaTHU3MPOBAHHBIMH,

Cucremsl aBToMmaTHYecKoro ynpasjeHua (CAY) paboraroT 6e3 yuacTus de-
JIOBEKa. ITO CUCTEMB! YIIPABJIEHNUSA TeXHUYECKMMHM YCTPOCTBAMH, IIPON3BOJ-
CTBEHHBIMH YCTAHOBKaMM, TEXHOJIOTMYeCKUMH npoueccamu. Hanpumep, CAY
HCIIOJIBL3YIOTCA AJIA YIIPaBJIeHUA paboTOM YCKOPHUTEIEH 3JIeMEeHTAPHBIX YaCTHI],
B husuUecKUX J1a6opaTOpPUAX, paboToif XMMHUUECKOT'0 peaKTopa MJIHM aBTOMA-
TUYECKOM JIMHHEH Ha IIPOM3BOJCTBEHHOM IPEANPUATHH. B TakKUX cHcTeMax
peaJin3doBaHa KUGepHeTHUYEeCKAadA cXeMa YIIPaBJIeHUA ¢ 0OpATHOM CBA3BLIO, IPHU-
BeZleHHas Ha puc. 2.3 B § 6. Posb cucTeMBl yIIpaBjeHUA BHIIOJHAET KOMIIBIO-
Tep, KOTOPHIi pa6oTaeT Mo NporpaMMe, COCTABJIEHHOM IPOrpaMMHUCTaAMH.

Yupasnernne B CAY OpPOUCXOAUT B peicume peaibH0z0 6pemeHi. ITO 3HA-
YUT, YTO YIPABJAIOIINE KOMaHALI JOJ)KHBI BhIpaOaTHIBATHCA CHHXPOHHO C
yIpaBisieMbIM GH3HUYeCKHM IpoleccoM. II03ToMy ¢ pocTOM CKOPOCTH PaGoTH
YIIpaBJIAeMOro 060'beKTa JOJIXKHO IIOBHIIIAThLCA ORICTPOieiiCTBIE YIIPaABJIAIOIIE-
ro KOMIBIOTEPA.

ABTOMATH3HPOBaHHBIE cHCTeMbl yrpasienud (ACY) MO’KHO HAa3BATH YeJIO-
BEKO-MaIIMHHBIMH CUCTeMaMHi. B HUX KOMIIBIOTED BHICTYIIAET B POJIM IIOMOIIL-
HHKa ueJoBeKa-ynpasJsaiomero. B ACY sazaua KOMIBIOTepa COCTOUT B oIiepa-
THUBHOM IIPEAOCTABJIEHUN 4YeJIOBEKY HeoOXoaummoi mHbOpMaLMH AJIA NPpUHA-
musa peuierus. IIpH 5TOM KOMIILIOTEP MOXKeT BHIIOJHATH AOCTATOYHO
CJIOXKHYIO O6paboTKY JaHHBIX HAa OCHOBAHUH 3AJIOXKEHHBLIX B HEro MaTeMaTH-
YeCKHMX MogeJseil. ITO MOryT GBITH TeXHOJIOTHYECKHE NJIN DKOHOMHYECKHe pac-
YeThl.

Koneusno, B ACY TOXe HMEIOTCS OTPAHNYEHNA Ha BpeMs IIOJIyUYeHUA OTBeTa
OT KOMIIBIOTEpa Ha 3alpochl nmoJsib3oBaresieii. Ho aTH orpanndyeHuns He TaKHe
JKECTKHE, KaK B aBTOMATHYECKHX CHCTeMaX. JacTo B aBTOMaTH3NPOBaHHBIX
cHCTeMax yIpaBJIeHHA B KadecTBe moAcucTeMbl npucyrcrByior UIIC. Kpyn-
Hble ACY o6ecmeyuBaloT ynpaBjieHHe IIPeAIIPUATHAMHA, dJHEeProcCUCTEMaMU U
JaKe IeJILIMUA OTPaCJIAMH IIPOU3BOJCTBA.

Eme ogauM BuAOM HHGDOPMALMOHHBIX CHCTEM
ABJAIOTCA ob0ydyaromue CHCTeMbl Ha 6aze KOM-
nbioTepa. IIpocreitimuii BapuaHT TaKOi cCHCTe-
Mbl — obyualoinas nporpamma Ha ITK, ¢ koTopoit
noJib30oBaTeNb paboTaeT B HHANBHAYAJIILHOM pe-
skuMe. CyliecTByeT MHOMKECTBO TaKHX IIpO-
rpaMM IPaKTHYeCKH II0 BCeM IIKOJbHBIM IIpeX-
MeTaM H paAy KypcoB NpodecCHOHAJIbHOTO
oOyueHusi. Bosee CI0KHBIMH SABJIAIOTCA CHCTE-
MBbl, HCIIOJIb3YIOUHE BO3MOXKHOCTH KOMIIBIOTED-
HBIX ceTeii. B IOKaJIbHOMN CETH MOXXHO OPTaHU30-
BBIBaTh OOyUYeHHe C 3JIeMEeHTaMH B3aUMOAEHCTBUSA yUAIUXCH, UCIIONb3Ys CO-
PeBHOBaATEJBbHYIO GopMYy HIHN (HGOPMY A€JIOBOH UIDHI.

HaunGosee cJI0KHBEIMH U MaCIITAOHBIMH 00YYAIOIIMMHE CHCTEMAMH ABJIAIOT-
CA CHCTEeMBI AMCTAHIMOHHOr0 06yueHus, paboTamIiiue B III00aJIbHBIX CETAX.
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JIncraHnnonHoe o6paszoBanue HasbIBalOT obpasoBaHueM XXI Beka. Yixe cy-
LI[ECTBYIOT AUCTAHIIUOHHELIE OT/EJIEHUSA [IPU MHOTHMX BeAYIIHX By3aX CTPaHBbI,
dopMuUpyeTca MeXXIyHAPOAHAA CHCTEeMa AUCTAHIIUOHHOro obpasoBanus. Ta-
KHe CHUCTEeMBI OTKPBIBAIOT AOCTYII K KaUeCTBEHHOMY O0pa30BAHUIO IJIS BCEX
JI0fieil, He3aBUCHUMO OT HX MECTa >XHUTEJIbCTBAa, BO3PACTa, BOBMOXKHEBIX (hHU3U-
YeCKHX OrpaHHYeHUH. BRICOKOCKOPOCTHBIE CHCTEMEI CBA3H B COUETAHHUH C TeX-
HOJIOTHEHi MyJbTUMeAHA [I03BOJIAIOT OPraHU30BLIBATH 00yYeHHE B PeKHUME pe-
aJIbHOrO BpeMeHH (on line), mpoBOAUTH AUCTAHIIMOHHEIE JEKIIUK, CEMUHADHI,
KoH(epeHIIUY, IPHHUMATE 3a4eThl U 9K3aMEHBEI.

W makowmeln, yaeJ UMM BHUMaHHE 3KCIIEPTHBIM CHCTEMAaM — OCHOBaHHBIM Ha
MOJieJIAX SHAHWH B oIIpeleJIeHHEIX IIpeAMeTHHIX 00,1acTAX . JKCIIePTHBIE CUCTE-
MBI OTHOCATCA K pa3feJy HHGOpMaTUKH, KOTOPHIi HaskiBaeTcA «cKyccTBeH-
HBIM HHTEJLJIEKT » . JKCIIepTHAA CUCTeMa 3aKJIo4YaeT B ce6e SHAHUA BLICOKOKBa-
JUGUITMPOBAHHOIO CIIEIIUAJIACTA B ONIPeieIeHHOIl MpeMeTHOi 06J1aCTH U HC-
IOJIb3yeTcA AJA KOHCYJbTAIlWi MOJIb30BaTesNdA, AJIA IIOMOILY B IIPUHATHH
CJIOXKHBIX peLIeHHu, I pellleHus IIJI0X0 popMaandyeMbix 3agad. Ilpumepa-
MH I1po6JieM, KOTOphIe PeLIAIOTCA ¢ TIOMOIIBIO SKCIIePTHHIX CHCTEM, ABJIAIOTCH:
YCTaHOBJIEHHE AMarHosa OOJIBHOI'O; ompeejieHHe IIPUYUH HEUCIPaBHOCTH
CJIO’KHOM TeXHUKH (HampuUMep, KOCMHUYECKOro Kopabyif); peKOMeHAaIluH 110
JUKBHUAAIINYA HEeUCIIPABHOCTH; ONpeieJIeHue BePOATHHIX ITOCJEeACTBHUI IPUHSA-
TOro ympapJdAmlinero peinesnda u T. A. Ilogodouo UIIC, skcrepTHbIe CHCTEMBL
yacTo BXOZAT B cocTaB ACY B KauecTBe IOACUCTEM.

CucoK pacCMOTPEHHBIX HAMM HHPOPMAIITMOHHEIX CUCTEM AAJIEKO He IOoJ-
Herii. B § 30 6yaer pacckasano o reouHpopmanuonbsix cucremax (I'MC). Cy-
LIIeCTBYIOT e€llle ABTOMATH3MPOBAHHBIE CHCTEMbl HAYYHBIX HCCJIENOBaHMMN
(ACHHN), cucremnl aBTomMaTu3anuu npoexktuposBanusa (CAIIP) u apyrue.
OnuceiBaTh Bce NoApo6HO B paMKaXx IIKOJHHOI'O yueOHHKAa He IIpeiICTaBJIAET-
CA BO3MOYKHBIM.

Bonpocb! n 3agaHus

1. Kakne MOXHO BHIJEJHUTL OCHOBHBIE [IPM3HAKH COBPEeMEHHO MHGMpODPMAIMOHHON
CHCTEMBI?

K kaxum Tunam IC oTHOCATCSA, HAIpUMeED, TAKHE CUCTEMBI:

® CHCTEeMa IIPOTrHO3a NMoroAbl AJiA pa3JIMdYHbIX PETrNOHOB CTPAHBI;
® CHCTeMa ynpaBJIEHH A 6eCIHJIOTHBIM KOCMHUYECKHM KOpaGJIeM;
® cuCTeMa AUCIEeTYepPCKOH cJyKObl KDYITHOTO a3poIopTa;

® CHCTeMa JUATrHOCTHKH B KAPAUOJOTHYECKOH KINHUKe?

3. llpnaymaiiTe BO3MOKHEIE 00JIACTH HMCIIOJb30BAHUA MHPOPMAIIMOHHBIX CHCTEM B
meAaTeJabHOCTH IIKOJbI. K kakuMm Tunmam UC oTHocuTCA Ka)kaaA N3 NIPpNAYMAaHHBIX
BaMH cucrteM?

2
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Cuctema OCHOBHbIX NOHATUWA
HadopMannoHHEBIE CHCTEMBI
Hassauenune HC Cocras HC
XpaHeHue, moMck, ofpaGorka, nepenaua|Crpykrypa |Cpencrsa |Cpexcrtsa mnpu-
Gonbmux 06 seMOB HHbOPMALUHY JJIs OnIpele- | AaHHBIX CHCTEMHO- | KiagHoro obec-
JIeHHO} o6s1acTH IPUMEHEHU A ro ofecmne- | megeHUA
YeHUusd

Ob6racmu npunoxcenusn TexHu4vecxasa 6a3a

CnpaBouHo- | YupasieH- |OGyueHue Ha ognoM komMnbioTepe |Ha 6Gasze xom-
uHbOpMaIu- | yeckad, H Ip. IbIOTEPHOM
OHHaA NpUHATHE ceTH (JIOKaJb-
peLIeHui HO# HJIH TIJO-
GasbHOI)
PassoBuasOoCcTH HEGDOPMAMOHHBIX CHCTEM

HUIIC — CAY — ACY — I'unc — aC — CucreMul
uHDOpMAaUU- | CHCTEMEI aBTO- | aBTOMATHU3H- | reouHGOp- |3KCHepTHHIe obyueHns
OHHO- MAaTHYECKOTO | pOBAHHEIE MAaIMOH- CHCTEMEI u ap.
IIOMCKOBLIE |yOpaBI€HUS | CHCTEMEI HbIE
CHCTEMBbI yHIpaBJIeHus CHCTEMBI

KoMnbOTepHbIN TEKCTOBbLIW
AOKYMEHT KaK CTPYKTypa
AaHHbIX

C maBHUX BpeMeH M 0 HAlIUX AHEH Ba)KHEHIINM MCTOYHHUKOM 3HAHMH I
Joaed 6bLIIM 1 OCTAIOTCA KHUTH. TeKCT KHUIM MMEET OIpeAesIeHHYIO CTPYKTY-
py. OH feUTCs Ha YaCTH, IJIaBHI, Haparpadsl, pasaeanl. Haguyue CTPYKTY Dbl
IIOMOraeT YUTATEJII0 CODHEHTHPOBATLCS B COAEPKAHUH U3JaHNA, 6bICTDO Hakl-
TU B HeM HY)KHbIe CBe/[eHUsi. B HauaJjie MJIX B KOHIle KHHUTY ITIOMEIaeTCs COAEP-
sKaHMe (OrjaBJieHNe), I'Ie YKa3bIBAIOTCS 3aroJIOBKH Pa3ieJiOB U CCulIKU Ha Ha-
YaJIbHLIE CTPAHMIILI 3THX pPa3AesioB.

Eme oguuM cpeACTBOM mOoMCKa MHPOPMAIHMH B KHHUTaX ABJAIOTCS Ipen-
MeTHBIE yKa3aTelH. IIpefMeTHBIe YKa3aTEJAHN Yallle BCETO MCIOJb3YIOTCH B
y4ebHO JuTepaType. B HUX MOMEIIAIOTCA OCHOBHBIE TEPMHUHBI TEKCTa B aJ-
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¢daBUTHOM NOPAAKE U JAIOTCS CCbLAKU Ha CTPAHUIEI KHUI'Y, I'/l€ 3THU IOHATHUA
PaCKpHIBAIOTCA MU UCIIOJIB3YIOTCA. 1 TOoro 4To6bl YNTATENb HAILIEJ HYXK-
HO€ MeCTO B TEKCTE KHUI'H, OH JOJ’KEH IIyTeM IlePeJIUCTRIBAHUSA CTPaHUIL K06-
paThCcA IO TOH CTPAHUIIEI, HA KOTOPYIO YKa3bliBA€T CChLIKA.

EcTr emmre oAuH THII CCHIJIOK, IPUMEHAEMEIX B OYMaKHBIX U3TAHUSIX: CCbLI-
KU HaQ 6HEWHUEe UCMOYHUKU UHpOpMAyUU: KHUTH, CTaThU B IePUOJAUIECKUX
H3JaHUAX, CTAThU 3aKOHOAATEJHCTBA, I'OCYyAapCTBEHHbIEe JOKYMEHTHI U Ip.
OHu 3aza0TcA 160 B CHOCKAaX Ha TOM JKe CTpaHuIe, K parMeHTy TeKCTa KOTO-
poii aeTca cCHLIKA, IN060 MyTEM YKa3aHUA HOMEpPA 3allUCH B CIIUCKe JIUTEPATy-
Pbl, IPUBOAUMOM B KOHIle KHUIH. I10 TaKoii CCHIJIKE BBI UIeTe COOTBETCTBYIO-
Iee U3aHUE B CBOEH JoMalnHeHN 6ubinoTeKe MJIX B ny6ianyHo#l 6ubiinoTeke,
BO3MOYKHO, KHHYKHOM MarasuHe.

MeToAHKA CCHLIOK MCIIOJIb3yeTCs U B 3JIeKTPOHHEIX (IIM(PPOBLIX) TEKCTaX U
JoxyMeHTax. OJHAKO OHA Ka4YeCTBEHHO OTJHYAETCA OT TOM, YTO OMUCaHAa
BBHIINIE: TAKHE CCRIIIKY ITO3BOJISIOT YUTATENI0O MTHOBEHHO IEPEXONUTD K HYKHO-
My pasfeily WiH JIoboMy dparMeHTy TEKCTa U JaKe K BHEITHUM MCTOYHUKAM
uHbOpMaI Y, €CJI OHU XpaHATCA B udpoBoii popMe Ha JaHHOM KOMIIBIOTEPE
WJIM Ha JPYr'uX KOMIBIOTEpaX, AOCTYIHEIX II0 CETEeBOM cBaA3U. Takue CCHIIKU
Ha3bIBAIOT HIIepCcChIIKaMu. TeKCT (JOKYMeHT), UMeOILuii CTPYKTYPY, peaau-
30BAHHYIO C IOMOIIBIO THIIEPCCHIIOK, 6yieM Ha3bIBaTh TMIIEPTEKCTOM.

Biarozaps MCHOJIB30BAHHIO MEeXaHHU3Ma CCHLIOK, JOKYMEHT, CO3JaHHBII,
HaIIpuMep, B TEKCTOBOM IIPOIIECCOPE M OTKPHITHIH B Cpejie TEKCTOBOI'O IpoIec-
copa, MOJKHO CAeJIaTh OCHOBOH HeCJIOMKHOH nHHGPOPMaIHOHHON CUCTEMBI, IIpe-
BPaTHUB €ro B CTPYKTYPY AAHHBIX.

Ucnonb3oBaHue ornaBneHnn u ykasarenemn

Paccmorpum mpumep cos3maHus MHGPOPMAIIMOHHOIN CHUCTEMBI ¢ OMOIIbIO
TeKCcTOBOro nponeccopa Microsoft Word. Tpe6yeTcs co3zaTh fHEBHUK CTYAEeH-
Ta, B KOTOPOM O6YAYT XpaHUTHCS pa3HOOOpa3HEIE CBeIeHU s, HEOOXOAUMBIE CTY-
OEeHTY B nporecce y4ebbl. K TakuM cBeZleHUSAM MOTYT OTHOCUTBCA: paCIIUCaHUe
3aHATUHA U HHPOPMANUA IO M3yyaeMbIM aucnuniauaaM. ITo kaxaoi gucoumn-
JuHe 6yAyT IpeACTaBJIEHBI: IporpaMMa Kypca, peKoMeHyeMas JuTepatypa,
coiepKaHUe 3K3aMEeHAIMOHHBIX O6uieroB. Cooga sKe MOXKHO OyaeT 3aHeCTH
KOHCIIEKTHI JIEKIUii, CBeIeHU O TEeKYIIeil yclIeBaeMOCTH U APYTYIO M0JIe3HYIO0
nHOpPMALUIO.

VHUBepCANbHEIM pellleHWeM TAaKOM 3afauM sIBJIsIeTcA IMOCTpoeHUe 6a3hl
JaHHBIX cpencTBaMu HekoTopoit CYBJ] — cuctembr ynpasieHusa 6a3amMu gaH-
HbBIX. OZHAKO ecJM He BBIABUraTh 3aBHILIIEHHBIX TpeboBaHUI K cucTeMe, TO
MOSKHO 000MTHCH U T'HIEPCTPYKTYPOi, IOCTPOEeHHO# ¢ momombo Word.

Taxkoil JOKYMEHT AOJI’KE€H HAYMHATBCA C OrJIABJIEHHA. Kakabii DyHKT
OrJIaBJIEHUS AOJIYKEH NPEACTABJIATH CO00ii M'HIIEPCCHIIKY Ha COOTBETCTBYIO-
muii pasfes goKymMmeHTa. OfHaKO «CBOMMHU PYKaMH» JeJIaTh OIJIaBJIeHUE CO-
BceM He obasarensHo. Word MosxeT co3aaTh ero aBTroMaTudecku. OnunemMm,
KakK 3TO AejlaeTcA.
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HauwnnaeMm c hopMupoBaHKS NEPBOH CTpAaHUIBLI AHEBHUKA, KAK 3TO IIOKa3a-
HO Ha puc. 5.3.
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Puc. 5.3. [lepBas cTpaHuLia AHEBHAKA

Hanee dpopmaTupyem cTpoKy «Pacrnucanne 3aHATHH» KaK 3aroJIOBOK IIep-
BOT'O YPOBHA, AEHCTBYA II0 CJAEAYIOIEMY AJITOPUTMY:
1) BHIZEINTH CTPOKY;
2) BHNOJHUTL KoMaHAy PopmaTt, Ctuau u popMaTHpPOBaAHHE;
3) B OTKPHIBIIEMCSA OKHE BLIGpaTh CTUIL 3aroJioBoK 1 (3aroJioBOK IEPBOTO
YDOBHA).

Jlajiee BHIIEINM CTPOKY CO CJI0BOM «lloHeZeJpbHHK» M HA3HAYMM €# CTHJIb
3arosoBoK 2 (3aroJIOBOK BTOPOI'O YPOBHS).

Ha cnenyiomeii ctpanniie, rae moMellaeTcs paCIUCAHNE HA BTOPHHUK, CJIOBY
«BTOpHMK» Ha3HAYUM CTHJIb 3arojoBok 2. X . a.

IIpu BBome paszesa « UnTaeMble KYpPChI» , €TI0 3ar0JIOBKY HA3HAUAETCA CTHIb
3aroaoBok 1. 3aroysioBkaM nogpasaenos «Pusuka», «MaremaTuka», «Hcro-
PHA» 1 AD. HA3HAYAETCs CTHJIL 3aroJIoBOK 2. 3aroJIoBKaM OoApas3esioB « Y ues-
Has nporpamMmar, « YueOHas JUTepaTypa», «JK3aMeHalluOHHbIe GMjIeThI» Ha-
3HAYAEeTCs CTHJIb 3aroJOBOK 3 (3aroJIOBKH TPETHET0 YPOBHS).

ITone3sHo npoHyMepoOBaTh CTPAHHUIILI BCEro IOKYMeHTa KoMaHaoi BeraBka,
Homepa cTrpanun.
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ITocse aTOro MOXKHO co3maBaTh orJapieHue. lesraeTcs aTo caeAyIOUIUM 06-

pasom:

1) ycTaHOBUTH KypcoOp Ha IIO3HUIIMI0 B TEKCTE, KyJa CJIeAyeT IIOMECTHUTb
oraapiaenune. (Ilepen aTum MmokHO BBecTH ci0BO «OriiaBjeHue», a B clie-
AYVIOIIYIO CTPOKY IIOCTABUTEL KYpPCOD.)

2) BEIMOMHUTL KOMaHAY BeraBka, Cepliika, OrsiaBiienus U ykazaTeau. Bei-
6paB MOAXOAALIME PEXKUMEI B AUAJIOTOBOM OKHe (MJIM IIPUHSAB Ipejjarae-
Mble), meJKHyTb Ha KHonke OK. To, uTo BBl yBUAHTE, IIOKa3aHO Ha

puc. 5.4.
T T
|*hh?—lwhﬁ-0—9— ;s 2 ',;"';‘.' R : " T : - x
DGEQOE&%Q . EIM-@"ﬂmm—w T .';EK!'._EE'JRuD""" »
m’v—r—--mmnr-_u {)Q’,} - QG- e M@m. M ' 3 Y 2 E

%] ﬂ..1.;.,,.'..,;,..,.,...,‘,:.u.::‘-u.u.;g_.u.a.-_-;ﬁ— =

OT'TABIEHHE

Tex s BosymerT

Pacniucanue 3aHsaTust B nepexons mesmmmte counxy, YAEpRSSS wanat o wia l‘ml

HToHeREMBHIK ...t e, .2

BTOPHIK. ..ottt 3

L 4 - OO TPUR USROS

U TBEPT ...ttt ettt et ae e

jakiscitiiv

Cy66orta....
- YnTaeMble KYPChL 9
= DEBHER......ccroereieeeericencenneneeseseresreseseesenseesaanesneese e ribSSEREE ST IR REERS 9
. VHEOHAA TIPOTPAMME .........coviiiiiiiiiiieii et et eme e 9
- VYCOHAA TTHTCPATYPR...veereenieierieiesteeeeeneeisessraee e e s sresanaeseessenseneeens 9
. JK3AMEHALTIOHHBIE OTUIETBI ......o.eiriiiiiiiiciceniieee e s 9
: MATEMATHKR. ......oovoiieeiieieeeee et eee e 10
2 VYEOHAA MPOFPAMMA .....co.oitiriiiirieieniee ettt sre e e 10
2 VYEOHAR MHICPATYPA. ... e 10
? IK3aMEHALIOHHBIE GILTETRL ......ooovviiieice e 10
a Ilcropxm ...................................................... 11
somy ¢ e 3 ) N o Bt 352 s o
Lawicmnr Ly | meroegmn - th:lONIJ&E&JAFEEIi. :%’

o1 Peat :"vu e Ugor Cr 28 Kem 1. M0 AW MIN 344 pymedPu u’
Bved 8 © (@ » Bkowmperdo . .| ) et 5o ... | ) Pt 2L i av- _En.-u- ]lm—a JI;,N-’O m7 ¢

Puc. 5.4. ABrOMaTHUYEeCKH ITIOCTPOEHHOE OrJaBjeHne

Teneps asA TOro YTO6HI OBICTPO IIEPEATH K HYKHOMY pasfieily, JOCTaTOYHO
IIOJIBECTH YKa3aTeJb MBIIIN K COOTBETCTBYIOILIEH CTPOKE OTJIaBJIEHUSA U IIPU Ha-
xKaToi kinaBunie Ctrl eJIKHYTh JieBoi KHonKkoi. Hampumep, eciin IeJIKHYTH

Ha cyoBe «IloHeAeIbHUK » , TO HA DKPaHEe MOABUTCSA nsobpakenue ¢ puc. 5.3.
Ecnu nueBHUK GyAeT MOMONHATHCA HOBLIMY Pa3iesiaMi, TO HX 3ar0JIOBKaM

TaK’Ke Hajo O0yJeT Ha3HAYaTh CTUJIH (YPOBHU). 3aTeM YCTAHABJIHUBATH KypPCOP
Ha cTapoe OIJIaBJICHHE U BBIIIOJHATL KoMauAy OriaBjieHus U ykasaTeau. B qu-
aJIOTOBOM OKHE Ha BOIIPOC 3aMEeHHUTh BhIJAeJIEHHOE OIJIaBJieHne ? oTBeuaTs Ja.
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Hcnonb3oBaHMe OrJlaBJIeHHII H CCHIIOK — 3TO OpPraHM3aluA cBA3eil 1o
BepTukanu. CTpyKTypa cBsi3eli, OpraHN30BaAHHAA B IPUBEAEHHOM BEIIIIE IIPK-
Mepe, — 3TO0 OAHOYPOBHEBOE JePEBO, IOCTPOEHHOE 10 IPUHIUITY , IOKa3aHHO-

My Ha puc. 5.5.

Puc. 5.5. OnHOypOBHEBas CTPYKTypa JOKYMEHTa

Ecan xHura oueHb 60JbIIasi, TO B Hauaje KaKJA0ro pasjeiia MOXKHO IIoMec-
THUTH OTJIaBJIEHUE STOTO pa3jeia, cogeprKalllee yKasdaTesid Ha ero IoApasaesibl.
ITonyuum gByXypOoBHEBOE AepeBo (puc. 5.6).

OrnasneHue OrnasyieHune OrsaBienue
pasgena 1 paszgena 2 pasznena 3
Pasgen 2.1 Pazpen 2.2 Pasnen 2.3

Puc. 5.6. [[ByxypoBHEBas CTPYKTypa JOKYMEHTa

OrnaBneHue
paszena 4
Pasgen 4.3

Takoe HapalMBaHNe YPOBHEI MOXKeT IPOA0JIKAThCs U Aajibine., Jlerko yBu-
JeTh aHAJOruio ¢ (alIoBOl CTPYKTYpOH KOMIBIOTepa: OrJIaBJeHUs — 3TO
[MankKu, o6pasyionie NepapxudecKyIo CTPYKTYPY, & CAMU TeKCThI pa3/ieJIoOB —
aTo (haiiaml.

Ucnonb3oBaHMe 3aKnNagok u rmnepccbInoK

C IOMOILIBIO F'HIIEPCCHIIIOK MOXXHO OPraHM30BATh T'OPU30HTAJILHBIE CBA3H B
TEKCTOBOM JOKYMEHTE, a TaKyKe CBA3M B JIIOOOM HalpaBJeHMHM M Ha JIOObIX
YPOBHAX. ITH CBA3H (MX Ha3LIBAIOT I'MIIEPCBA3AMM) MOYKHO YCTAHABJIUBAThH
MeXKJAy Das3HBIMHM ()parMeHTaMM OLHOTO pasjesia MJIKM MeKAy ¢parMeHTaMu
pasHBIX pasfenoB. CxeMaTHUYeCKM TaKasa CHCTeMa CBA3eil u3obpaskeHa Ha
puc. 5.7.

Ilogo6OHbIe CBA3M CO3JAIOTCS C IIOMOILIBIO ABYX 3JIEMEHTOB OpPraHHU3aIiiuu
CTPYKTYP: 3aKJaJ0OK ¥ runepccboliok. Ha puc. 5.7 ¢parmenTsI TeKcTa, Ha KO-
TOPBIX YCTAHOBJIEHBI 3aKJajfKH, 0003HAUEHBI OOJIBIIMMU CEPLIMH IIPAMOY-
TOJIBHUKAMH, a THIIEPCCHIJIKM — MaJIeHbKUMHY U€PHBIMH.
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Puc. 5.7. Topu3oHTaIbHEIE TUIIEPCBA3H B TEKCTOBOM JOKYMEHTE

PaccmoTpum Ha mpuMepe, KaK yCTAHABJIHUBAIOTCH 3aKJIAAKYN U FHIIEPCCHII-
ku. Ecrb 1Ba dparmenTa Texkcra U3 oOgHOro foKyMeHTa Word:

®parmeHT 1

B Teopuun nncpopmaummn ans 6uta naetcs
cnepyowiee onpeneneHue:

CoobuweHue, ymeHblwaruwee Heonpede-
JNIeHHoCMb 3HaHusi 8 0ea pa3a, Hecem
1 6um uHehopmayuu

B aTom onpepeneHun ecTtb NOHATUSA, KO-
Topble TpebylT nosicHeHus. YTo Takoe
«HeonpepeneHHocTs 3HaHusa»? [losc-
HUM Ha npumMmepax.

®MparmeHT 2

B cranpapTHylo kopoBylo Tabnuuy
(Hanpumep, ASCIl) nomewaroTca Bce
HeobXoauMble CUMBOIbI: aHTTIMRCKUE U
pyccKkue nNponucHbIe 1 CTpodHble Bykebl,
undpbl, 3HaKM MNpenuHaHWUs, 3HaKu
apucmeTryeckux onepauui, BCEBO3-
MOXHble ckobku u np. NHopMaLmoH-
Hbit 06beM BOCbMUPAa3psgHOro ABOUY-
HOro KoA4a NpuHUmaeTcs paBHbIM 1 6an-
Ty, T. e. 1 Gait = 8 6uToB.

B nnepBoM (pparmMeHTE IPUCYTCTBYET onpeneaenue 6ura. IlocraBum sakaazn-
Ky Ha 9TO oIpeeseHue JJIs TOro, YTOOLI Ha HEro MOYKHO ObLJIO BRIHTH U3 11000~
ro Ipyroro Mecrta TeKCTa, rae OyAeT MCIIOJIb30BaHO IIOHATHE 61Ta. UTOOHI 1TO-

CTaBHUTDb 3aKJagKy, HY>XHO:

1) BeIZEIUTH IOMEYaeMblil (pAarMeHT UK IOCTABUTE KYPCOP B €ro HAaYaJIo;

2) BBIDOJHUTE KOMaHAy Beraska, 3akaanaka;

3) B IIOABUBIIIEMCS AUAJIOIOBOM OKHE BBECTH MMs 3aKJAAKH (Jai060e uMs,
HayuHarIeecs ¢ 6yKBLI U He cofeprKalee npobesoB), HanpuMep Z1;

4) nreJKHYTHh Ha KHONKe Jl06aBUTS.

3akJsagka rorosa. Temeps co3gaguM BO BTOPOM (hparMeHTe rHNEPCCHIIKY Ha
IIOMeYeHHBIN 3aKJIaJKOH TeKCT. 'MIepcCchlIKY yCTaHOBHUM Ha CJIOBE «OHUTOB».

s 9TOrO Hy>XHO:
1) BLIiAEIUTE CJIOBO «OHUTOB»

2) BHIIONTHUTL KOMaHLy BeraBka, I'unepcecesiiaka;

3) B mosiBUBIIIEMCA AMAJOrOBOM OKHe B crnucke Ceasarsca c:

OYHKT MECTO B JOKYMEHTE;

BBIOpPaTH
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Puc. 5.8. OxHo Jlo6aBneHne runepcCulIKH

4) BrI6paTh UMA 3aKIagKM Z1;

5) menkuyThs Ha KHonke OK.

CioBO «6HUTOB» IMOCJIe YCTAHOBKM HA HEM THIIEPCCHIIKM H3MeHAET CBOH
BHemrHU# Buj. HanpumMep, okpamuBaeTcs B GHOJIETOBLIN IIBET ¥ MOgYEPKUBA-
eTcsA. ITO U eCTh XapaKTEePHBIN IPU3HAK I'MIIEPCCHLIKH.

Yro6BI IEPEHTH 10 THIIEPCChIIKEe K IOMEUYEHHOMY 3aKJIaaKoi pparMeHry,
HYKHO HaXKaTh KjaaBumy Cirl U IeJKHYTD JIEBOM KHOIKOM MEBIIIIH.

Co3gaHue BHeWHUX cCbNOK Ha channbl, Web-cTpaHuubl 1 agpeca
3NEeKTPOHHOMN NOYTbI

Oprasuganus CBA3€il ¢ BHEIIHUMH, 10 OTHOIIIEHHUIO K JaHHOMY AOKYMEHTY,
HCTOYHHKaMM HHPOPMAIIUN TaKXKe OCYIIIECTBJIAETCS Yepe3 PACCTAHOBKY B TEK-
cTe runepcchuIoK. IlepeyeHb 00'bEKTOB, C KOTODBIMHA MOYKHO CBS3aThCA, YKa3aH
B IMAJIOTOBOM OKHe, OTKPHIBAIOIIEMCA IIOCJIe BEIMMOJIHEHHUS KOMaHabl BeraBka,
I'unepccrinka (puc. 5.8). B cniucke CBaAzaThed € eCTh CIEYIOIINE BADNAHTEI:

e ¢aitnom, Web-crparuueii;
¢ HOBBIM JOKYMEHTOM;
® 3JIeKTPOHHOM IOYTOM.

15 yCTaHOBKM CBSISK C CYLIECTBYIOINUM (ailioM HY’>XKHO B AMAJIOTOBOM
OKHe JIu60 BBECTH ero IOJIHOEe MMfA, JUGO ¢ IIOMOILI0 OKHA IIPOBOJHHUKA IIO
dailoBoii cucTeMe BHIOpATh HYKHBIN haii.

Jis1 ycraHOBKY cBaA3U ¢ Web-cTpaHuIel TpebyeTcA yKa3aTh agpec CTPaHu-
1Bl MK, oOpaTuBIINCh K Web-0603peBaTesio, OTKPBITH B HEM HYXKHYIO CTpa-
HHUILY, 8 TOTOM BepHYThcA B Word. Eciii B TeKCTOBOM IIpolieccope BKJIIOYEH pe-
KMM aBTOMATHYECKOH YCTAHOBKM TIHMIIEPCCHLIIOK, TO IIPH BBOZE agpeca
Web-cTpaHuiisl OH IpeBpaIaeTcs B runepcchlaky. Hanpumep: www.lbz.ru

B npornecce cBsA3K ¢ HOBBIM JOKYMEHTOM IIDOMCXOAUT OTKPHITHE (haiiia 31O~
ro JOKYMEHTa, IIOCJIe Yero OH MOJKET OBITh 3aII0JIHEH JAHHBIMH.

Haxonen, opraHusanus runepcchblIKU Ha afpec 3JeKTPOHHOMN IOYTHI IPHU-
MEeHAETCS B TOM CJIy4ae, eCJIM HY>XKHO, YTOOLI IIPU ee aKTHUBU3AIUU cpaboTaja
MOYTOBAas IIpOrpaMMa B peKHMe BBOJa TEKCTA HChbMa II0 9TOMY ajapecy. B pe-
KHMMe aBTOMAaTHYECKON YCTAHOBKH I'MIIEPCCHIJIOK JOCTATOYHO BBECTH B TEKCT
3JIEKTPOHHEIM afipec, U CChLIKa ycraHoBuTca. Hanpumep: school34@mail.ru
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Cuctema OCHOBHbIX MOHATUMN

Tuneprexcr

I'mnepccrinka —
aBTOMaTHYeCKUI yKasaTeJsb Ha MO3UIINIO BHYTPU JOKYMEHTA, HA IPYroi JOKYMEeHT,
Ha ceTeBble PecypChl

HpKeMLI CO3NAaHHNA THIIEPTEeKCTa

OzaasaeHus u ykazameau 3axnadKu u ccolaKu BrewHue zunepccoulaKu

ApToMaTHUecKoe nocTpoeHue | [opU3oHTAIBHEIE ¥ |» HAJPYTOM NOKyMeHT (daitn);
MepapXMYeCKOi  CTPYKTYDHI | IPOMSBOJIbHEIE CBA3H | ma Web-pecypc;
JOKYMeHTa BHYTDH JJOKYMEHTa

e HA 3JIEKTPOHHBIN agpec

Bonpocbl 1 3agaHun

1. Kakue npueMbl CTPYKTYPHPOBaHHUA HCIIOJL30BAHEL B TEKCTE HJAHHOrO yueOHUKa?
OnpenenuTe B HEM YHCJIO YPOBHEH HepapXUdYeCKOM CTPYKTYPhI.

2. Yro Takoe runepreKkcT? 'unepccrulaka?

3. B KaKHuX Ciay4asX B KOMIIBIOTEPHOM TEKCTOBOM JOKYMEHTE CJeAyeT YIOTPebaaTs
TUIIEePCBA3H?

4. Kakx aBTOMaTH4YeCKH IIOCTPOUTE OTJIaBJeHHUE JOKyMeHTa?

5. BocupouspeauTe Ha KOMIIBIOTEDE IPHMeED ¢ ABTOMATHYECKHM IIOCTPOEHUEM OTJIaB-
JIeHUs B IJMYHOM JHEBHUKE yyaierocsa (MOXKHO Ha COOCTBEHHBIX JaHHBIX ).

UHTepHeT Kak rnobanbHas
§26 MHOpMaLMOHHas
cucrtema

Bepnemcsa k HHTepHeTy, 0 KOTOPOM Yy Ke IILJIa Peyb B IIpPeAbIAyleii riase.
Ceituac MBI GygeM roBopuTh 00 IHTepHeTe ¢ TOUKM 3PeHHUSA BHINOJHEHUS UM
CBOEro INIaBHOT'O Ha3HAYEHHUS: OLITh r106a1bHOM NHMDODPMAIIMOHHOMK CHCTEMOIH .
Cucremoii, garoIteil I0Jb30BaTENI0 HEOrPAHNYEHHbIE BO3BMOYKHOCTH KAaK AJA
nHODOPMaAIMOHHBIX KOMMYHUKAIIUH ¢ ADYTUMH JIOAbMH, TaK U JJIs1 IOJIyIYeHNA
10001 MHTepecyolleil ero MHGOPMAINH.

CpexcTBa mpefocTaBjleHHA OIpefeeHHBIX MHMOPMAIIMOHHLIX YCJAYT s
noJab3oBaTeseil CeTy IPUHATO Has3bIBATh ciryxk6amu Hurepuera. OnuineM He-
KOTOphIe caMble U3BECTHbIE CJIYKObl, Pa3fieIuB UX Ha KOMMYHHUKAIlUOHHbIE U
uHGOpPMAaITUOHHEIE,
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Emre pas o6paTuMm Banle BHUMaHWE Ha TO, YTO Kakgad cay»kb6a Ceru moz-
JepxkuBaeTca paboToi openeIeHHOI0 CepBEPA U OIIpefe/IeHHOTO KJIUEeHTa Ha
KOMIIBIOTEPE IT0Jb30BATENIA.

Paboma ceasxu «cepeep—KaueHm» nodiuHAemMCA NPOMOKOAY: cmaHdap-
my Ha npedcmasneHue, o6pabomky, nepedaxy uH@opmayuu cpedcmeamu
danHoil cayxicOul.

TCP/IP sBnsaercsa 6a30oBrIM npoTokojgoM HHTepHeTa. Torza nmpoToxoJik
cayk6 MOYKHO Has3BaTh NPHKJAAHLIMH IIPOTOKOJaMHU (MHOTAA MX HA3HKBAIOT
IIPOTOKOJIaMH BTOPOT'O YPOBHA).

ITosscHMM CMBICJ ellje ABYX TEPMHHOB, KOTOPBIe OYAYT AajibIlie UCIIOJNb30-
BaThCcA. Peskum on-line — 3T0 pesxuM paGoThl MOJB30BATENSA B COCTOSTHUY IO~
KJIOUEHUSA K KakoMy-Jin6o cepsepy Cetu. COCTOAHHE OTKJIIOUEHHOM CBA3H HA-
3n1BaeTcA pexxumom off-line. Ananorus: o6ieHue o TejedoHy Bcerga IIpouc-
XOonUT B pexxkuMe on-line. IIpm oTmpas/iieHMU TejlerpaMMEI BEl 3aII0JIHAETE
6saHK B pexxuMe off-line, sarem Teserpaduct B pe:xumMe on-line nepepaer te-
JlerpaMmy II0 JIMHUM CBA3H; a 3aTEM II0JIyYaTeb YNTAET TeJleTPaMMY B peXKuMe
off-line.

KomMyHuKaunoHHble cnyx6bl UHTepHeTa

JaeKTpoHHAA MouTa — e-mail. 3To Haubosee cTapasi ¥ OfHA U3 CAMEIX Mac-
coBBIX cayk6 Cetn. Ee HazHaUeHHe — MOAEpP KKa 00MeHa THCHMaMH MEXAY
IIOJIb30BaTEISIMH.

Cxema paGOTEI 3JIEKTPOHHOM ITOYTHI OTpakeHa Ha puc. 5.9. IloutoBrlil cep-
BEp — 9TO cBoeoOpa3Hoe «IIOUTOBOE OTAeJIEHHEe», KyAa IIOCTYIIaeT BXOAAIIAA
KOPPEeCIIOHJEHIIUA 3aperiCTPUPOBAHHBIX Ha HEM IIOJIL30BaTeJieil. ITa Koppec-
MOHAEHIINA IIOMEIaeTCs B IOYTOBLIE AIHMKY [10JIb30BaTeIed — CIeHaIbHO OT-
BeJIEHHEIE paseJibl Ha JKeCTKOM AucKe. Ka)x b1l mojp30BaTeIb MOJydaeT nepco-
HaJIbHBIM IOYTOBBIH aJipec, IO KOTOPOMY K HeMY OyyT IIOCTYIIaTh IUCHMA.

¥3ea Cern Komnsiorep nons3oBarens
1 \
Cepsep e-mail Ceanc cBA3H Knuenr e-mail
pBep \ ) (Outlook Express)
I
I{fg;’;m IIporoxon SMTP

IouToBBI# AIUK ITankwu mouTHL:

KJaueHTa. Afpec: o Bxopamue

uma@anpec_cepsepa o Hcxomamue
— e OTnpaBJIeHHBI€)
2 N

N L

HHTEPHET

Puc. 5.9. Cxema GyHKIMOHUDOBAaHUSA 3JI€KTPOHHOM HOYTH
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Ilponece mepesaum IMOYTOBOro COOGIIEHHA IMOXOXK HA ONHCAHHBINA BBIIIE
mporecce nepeaaun tejaerpammbel. CHauasa moJb3oBaTesb B pexxume off-line
MUIIEeT TEKCT INChbMAa, YKa3hIBAET ajipec mosyuareiis. [[J1g 5Toro ucnojab3yeTcs
PeZAaKTOp NOATOTOBKHU IMMUCEM, BXOAALUIN B KINEHT-IIPOrPaAMMY 3JI€KTPOHHON
noutsi. ITogroroBiieHHble NHUCHEMA MOMeIalOTesa B nanky Hexomsmue. 3areM
yCTaHaBJINBAEeTCA CBA3HL ¢ cepBepoM. [lajee MPOUCXOAUT aBTOMATHUYECKAdA pa-
6oTa B peskuMe on-line: cepsep IO MapPOJIIO ONIPEAEJIAET IIOJIb30BATEJIA, IIPUHHI-
MaeT Bce nuchMa u3 nanku Mexogamue, mepefjaet MOCTYIUBINNE IXCbMa, KO-
TOpLIE IOMEIIAaIoTCA B ManKy Bxogsimmue. CeaHc ¢cBA3u 3aKaHuUnMBaeTcA. Ilanka
Hcexomanue cTaHOBUTCS IYCTOM, OTIIPaBJIeHHBIE IUChMa COXPAaHAKITCA B Mall-
ke OrnpaBaennsie. Ecau ucnosib3yeTca KOMMYTHApyeMas TejjeOHHAS JINHUSA,
TO IIOJIL30BATEJNh OTKJIOUAET TeJeOHHYIO cBA3Lb. Iloce 3TOro OH MOXKeT He
cIlellla MpOCMATPUBATh IIOJYYEHHYIO IIOUTY.

IToutoBsIit cepBep paboTaer nmocroaHHo. OH OpraHMU3yeT mepeaavy 1o CeTu
HCXOAAINX MUCcEM. BXOAANIYIO KOPPECIIOHAEHIIUIO IIOUTOBBIN CEPBEP PACKJIA-
JABIBAET II0 IIOUTOBBLIM AIIHKAM.

KinueHT-nporpamMmMa KpomMe QYHKIUU IIpueMa/Iepesadn IIHCEM BO BpeMs
CeaHCa CBA3M BHINIOJIHAET €1Ie MHOXKECTBO CEPBUCHBIX DYHKI[UI: IOATOTOBKY U
peAaKTHPOBaHUE IIUCEM, OPTAHU3AINIO Al PECHOM KHHUTH, IIPOCMOTP IIOUTOBOI'O
apxHuBa, COPTUPOBKY M yAaJIeHHe IUCEM K3 IOUTOBOro apxusa u up. Ilonynap-
HBIM KJIMEHTOM e-mail aBisierca nporpamma Outlook Express, Bxoasamas B
CTaHAAPTHYIO IIOCTABKY OllepalfuOHHOM cucTeMbl Windows.

ITpumep moATOTOBJIEHHOTO K Iepenade muchbMa B cpefe Outlook Express
IpuBeseH Ha puc. 5.10.

&R par nawe

Yaaxaembil Anapert CepreeBuut
Mpurnawaem Bac NpUHATL ydactue B
paboTe koHdepeHLwn. Baw poxknag
| HasHaueH Ha 15 fexabpa 8 10 yacoB.
C yBaxeHueM, OpromuteT.

Puc. 5.10. OKHO IOUTOBOM IPOTrPAMMEBI

W3 cxemnl Ha puc. 5.9 BUAHO, UTO cepBep U KJHEHT paboTaloT 110 Pa3HbLIM
IPOTOKOJaM. Be3ycsoBHO, «A3BLIK» ¥ HUX OOIIUH M OHH «IIOHHMAIOT» APYT
apyra. Ho dyaknun oranualorcsa. POP3 (Post Office Protocol — nporoxkou
IIOYTOBOT'0 OTAEJIEHUA), KPOME IIPOUEro, BBIMOJHAET MYHKIIUIO 3alUTHl WH-
dopmanuu. Bo Bpemsi ceaHca CBSA3H OH YCTAHABJINBAET JINYHOCTH II0JIb30BaTe-
Js, obecrreynBaeT CBA3H C €r0 IePCOHAJNBLHEIM ANIUKOM. 3aadya KJIUEeHT-IIPOo-
rpaMMBbl — IIEPEeJATh Ha CePBEP UCXOMAI e TUCHEMAa U IPUHATD IIOCTYIIUBINHE.
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3aech ucnoabayercsa Gosee npocroit mporoxkoax SMTP (Simple Mail Transfer
Protocol — npocTeiimuii IpoTOKOJ nepesadu IMO4YTHI).

Cayx6a TenexoHdepeHuMit, Jpyroe Ha3gBaHUEe — COMCKH PACCBIIKH. ITO
TOYK€e OpraHu3aIus IIOYTOBOI Mepenucku. Ho eciu 1o 3J1eKTPOHHOI IIOYTE BhI
OTHOPAaBJIAETE CBOE MUCbMO KAKOMY-TO OHOMY JIMIIYy IIepCOHAJbHO, TO B TeJe-
KOH(MEpeHIINN NHCHMO HallpaBJIAeTCs OJHOBPEMEHHO BCEM ee YYaCTHHKAaM.
B cBolo ouepens, Bce cOOOILIEHU A, KOTOPhIE MOCTYIIAIOT B aJpec KOHPepeHuy,
6yayT mocTymnaTh B Balll IOUYTOBRIM ANHUK U 3arpyKaThCA B KOMIILIOTED BO Bpe-
MA ceaHca cBA3HU. YTOOHI CTAaTh YYACTHUKOM KOH(PEPEHIINH, HA Hee HY>KHO IOJ-
nucatbeA. s 3THX Leseil CyLIeCTBYIOT OlpefeJIeHHbIe afapeca. TenekoHbpe-
PeHLIMA Bcerja IOCBAIIaeTCs onpeesleHHOM TeMe, I03TOMY IlepenucKa B Hell
IIPOMCXOAUT TOJBKO B pAMKAaX TE€MHI.

TenexondepeH s 06befUHAET B cefe KAK KOMMYHHKAI[MOHHYIO, TAK U HH-
dopMmanuonnyo @yHKIHU. C OQHOM CTOPOHEI, 3€Ch IIPOUCXOOUT JIUYHOCTHOE
of1ieHue, ¢ Apyroil — MaTepuasbl KOHGEPEHIIUHN coaepKaT 60JIbHION 06'beM
moJie3Hoi mHGOpPMALMK, KOTOpada OIpeleJIEeHHOe BpeMsA XPaHUTCA Ha cepBepe
¥ MOYKET PACCMaTPUBATLCA KaK HEKOTOPLIiI HHPOPMAIIMOHHEIHA pecypc (3JIeK-
TPOHHAA rasera). 3TO 0COGEHHO BAXKHO AJIA CIELUATHUCTOB, YIAaCTBYIOIIUX B
KoH(bepeHIMAX 110 NpodecCUOHAJIbHEIM TEMATUKAM, TAKUM KaK HayKa, IIpo-
HM3BOACTBO, 6M3HeC, TOProBJda U IIp. B MaTepuasax KOH(pepeHIIMN MOYKHO Hal-
TH LeHHble COBETHI, KOHCYJbTAllUX, KOTOPbIE IIOMOI'YT B IIPUHATHMN BaXKHBIX
peIneHuii.

®Dopymnr npamoro o6merua — IRC (Internet Relay Chat). B 6ykBansHOM
nepeBojie — «GOJITOBHSA» B Pe’KMMe peasIbHOro BpeMeHH (chat-koudepernnun).
O61reHne MeXXy YYaCTHUKAMHU IIPOUCXOAHUT B peKHMe on-line B nucbMeHHOM
dopme. Tak ke Kak B TeJleKOH(pEepeHIUH, yUacTHUKHU chat-KoHdepennuu ge-
JIATCS IO TEMATUYECKHM IpyIIIaM.

Ha komnbioTepe-cepBepe paboTaer chat-cepsep, Ha IIK mons3oBaTena —
chat-knuenT. CyiurecTByeT MHOXKECTBO Pa3IMYHBIX IIPOrpaMM-KJIHNEHTOB, KO-
TOpHIEe PACIIPOCTPAHAIOTCA GecrIaTHO yepes UHTepHeT.

9Toi carysx60ii 60JbIIIe BCero yBJIeKaloTCa Mojoble Jogu. O61ieHne B yaTe
OHU IIPEBPAIIAIOT B CBOEOGPA3HYIO UTPY, B KOTOPOM KaMKAblii YIaCTHHK 3adac-
TYI0O IPUAYMBIBAET IJA ce6a KaKoii-To o6pa3 u oOmIrpeiBaeT ero. Bopouewm,
chat-cayk60if MOXXHO BOCIIOIB30BATHCA M JJIA CEPHE3HOTO OGLIEHUA, KaK KOJI-
JIeKTHBHOIO, TaK ¥ OJUH Ha OAUH.

Hnareprer-Tenedonus — rogocoBoe obieHne yepe3 CeTs B peakuMe online.
9To HOBas, pa3BUBaOIasAcsa caykba. Ee 0cHOBHOe IperMYIIIeCTBO IIEPES TeJie-
tdouoM — Hu3KasA neHa. KauecTBo moka ycrynaer TesedoHHOMU CBA3H (3aepPiK-
KU BO BpEM€eHH, MCKa)XeHue 3BYKa), OAHAKO HET COMHEHUIH, UTO CO BDeMeHEM
3TOT HEJOCTATOK 6yAeT mIpeoaoseH.

UHdopmaLmoHHble cnyx6bl UHTepHeTa

HNudopmannonHbIe C1yK6bI IPEJOCTABIAIOT 10J1b30BaTEJIAM BO3MOXKHOCTD
JOCTYIla K OIpeJeIeHHEIM HH(POPMAIIMOHHBIM pecypcaM, XPaHAIUMCS B
HNurepHete. TakuMu pecypcaMu ABIAOTCA Ju60 paiiisl cTaHAAPTHHIX hopMa-
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TOB, JIn60 pasHOro poja AOKYMEHTHI, KOTOPEIE MOXXHO IIPOCMOTPETh, pacieya-
TaTh, COXPAHUTb.

Cayx6a mepemaun ¢aitnos. Yacro aTy caysk6y HasbIBAIOT II0 MMEHHU HC-
noas3dyemoro nporoxosia: FTP (File Transfer Protocol — npoTokos nepegauu
daiinos). Co croponnl Cetu pabory cayx6u1 o6ecrieuusaior FTP-cepBepHl, a co
CTODOHEI NOoJb3oBaTesiell — FTP-KJineHTHI.

Hasnauenue FTP-cepsepa — xpaHenue Habopa ¢ailjioB caMoro pasHoob-
pasHoOro HasHayeHUs (OOBIYHO B 3aapXHMBHUPOBAHHOM BHJe). dallle Bcero aTo
nporpamMMHEBIe ¢Gaiabl: cpeficTBa CUCTEMHOI0 ¥ IPUKJIAAHOr0 IPOrpaMMHOIO
obecneyennsa. Ho B Habopax MoryT XxpaHuUThCA (ailabl 1 JIIOOBIX APyrux dop-
MaToOB: rpadpuyecKmne, 3BYKOBLIE€, TEKCTOBbIe JOKYMEHTEI, Gaijabl 3JIEKTPOH-
HBIX Tabaui u np. Besa ata uadopmanusa obpasyeT nepapxXudecKyIo CTPYKTYDY
nanok (KaTaJIOrOB ¥ IOAKATAJIOTOB).

ITocne coepunenua FTP-KiIHeHTa ¢ cepBepOM Ha 9KpaHe II0Jb30BaTENsA OT-
KpBIBaeTcsa (aijaoBeId HHTep(deiic XpaHUJIHINA IAalloK U (aijioB Ha cepBepe
(manopo6ue IlpoBoguuka Windows). anee paboTa mpoOHUCXOJHUT TaK 2Ke, KaK C
daiinoBoit cucremoii Ha BamieMm IIK: manku u ¢aiinbsl MOXKHO IPOCMaTPUBATh,
COPTHUPOBATH, KOMHUPOBATh Ha CBOM JUCKH.

Kauenr FTP BxoauT B coctaB nporpaMmbl Internet Explorer u moaromy
Bcerga uMeercsd Ha IIK, pa6oralomem non yupasiaeaueM Microsoft Windows.

World Wide Web (WW W, BcemupHasa mnayTuHa) — caMasi MaccoBas Cero-
AHA nHDOpMalMoHHAaA ciayxb6a uTepHeTa. 9TO OrpOMHAaA, pacupeseleHHas
o BceMy MUpPY MHGMOpMAaIHOHHAA CHCTEMAa, COJAepIKalllad MHUJIJIHNOHBI JOKY-
MEHTOB Ha caMble pa3HOOGpa3HbIe TEMEI.

Paboraer aTa cayx6a Ha 6a3e npoTtoxkosa HTTP. ITogpo6ao o WWW Gyner
paccka3saHo B ciieayioieM naparpade. O nonyaapaoctu WW W roBopar rakue
JaHHBIE: ¢ MOMeHTa cos3fauua WUHTepHeTa (1969 r.) mo mosBiaeHua WWW
(1993 r.) ¥ ycayram CeTu MOAKJIIOUUINCHE OKOJIO 2 MUJIJIMOHOB II0JIb30BaTe-
Jei; ¢ nosBaearneM WWW 3a 5—7 jleT 3TO YHCJIO YBEJHYHJIOCH IPUOIN3UTENb-
HO 110 200 MHJIJITMOHOB YEJIOBEK.

CuctemMa OCHOBHbIX NOHATUN

Hutepuer — riao6aapaas nadopMaIHOHHAS CHCTEMA

Cayx6s1 HATEepHETA
IIOCTPOEHHI 10 TEXHOJIOTHH ¢« KJIMEHT~CEPBEDP »

KOMMyHHMKAIMOHHbIE CIyHKOB HndopmaumoHHEie CIyEOBI

DJIeK TPOH- Tenexon- DopyMul HUurepner- Ilepenaua WWW —
Had nnoura — depernun npAMOro TeaepoHNA (bai«'mon Bcemupnasa
e-mail obmenusa — mayTHHAa
IIporokose: POP3, SMTP Chat IIporoxox IIporokon
IouToBHIt cepBep, nOYTO- FTP HTTP
BBIA KJIHEHT
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Bonpocbl u 3agaHus

1. O6bACHATE pA3JHYHE MEXAY KOMMYHHMKAIIMOHHBLIMH M HHGPOPMALMOHHBIMHU
cayxb6amu CeTH.

2. O6bACHUTe pa3jauuMe MeXAY MOHATHAMHU «0a3oBBIi# mporokoa HHTepHera» M
«IIPpUKJIagHBIe IPOTOKOJIBI» .

3. ITouemy cepBep U KJIMEHT 3JI€KTPOHHOM IIOYTHI MCIIOJb3YIOT PA3HbIe IPOTOKOJIBI?

4. Yem otinuaercsa chat-koudepeHuusa oT TesekoHPepeHIHN?

5. B yem nnpenmyiectBo UHTepHeT-Te1e(hOHUH 10 CPABHEHHIO C TPAAUILIMOHHOH TeJie-
($OHHOM CBA3BLIO?

6. iua kaxkux neseit ucnoandyerca FTP-cayx6a?

7. Kakoe 3HaueHMe Aya pa3BUTHA UHTEepHETa MMeJIO TOABJIeHUE CIy KOl WWW?

World Wide Web —
§27 | BcemupHas
nayTuHa

PaccMmoTpum GoJiee moApoGHO, 4TO e Takoe World Wide Web (WWW).
OOBIYHO 9TO CJOBOCOYETAHUE MEPEBOAAT KaKk BcemupHasa mayTuHa. Kaskabri
MOXKET IPeACTABUTEL cebe MayTHHY — CeTh, KOTOPYIO ILJIeTeT MayK.

B paccMaTpHBaeMOM KOHTEKCTE HCTOPUYECKH TEPMHH «CETh» 3aKPEINJICS
3a IIOHATHEM «CHCTEMAa B3aMMOCBI3aHHBIX KOMIBIOTEPOB» (T. €. mexHuuec-
kasa cucmema), a TepMUH «mayTuHa» (Web) — 3a IOHATHEM «CHCTEMa B3au-
MOCBSA3aHHBIX JOKYMEHTOB» (T. €. cmpykmypa OaHHbLX).

Pasymeercs, «rayTHHa» JOKYMEHTOB CYIlleCTBYyeT Ha 6a3e KOMIOBIOTEPHOM
CeTH.

BecemupHaa naytuaa (World Wide Web, WWW) — 310 cucreMma (ceTsn)

JOKYMEHTOB, CBA3aHHBIX MEXKAY CO00¥ r'HnepCcculJIKaMi.

Kaxaplil oTAeJbHBIA JOKYMEHT, UMEIOINI cOOCTBEHHBIN aJpec, HA3bIBAET-
cs1 Web-cTpaHnmei.

Kaxxnaa Web-cTpauuiia MoJKeT IMeTh MHOYKECTBO CBSA3e# ¢ JPYyIr'HMH CTpa-
HUIIAMHY, KOTOPbIe XPAaHATCA KAaK Ha TOM ’Ke CAMOM KOMITLIOTEPE, TaK M Ha APY-
rUX KoMObioTepax cet. Ha puc. 5.11 cxeMaTHYeCKH HOKAa3aHO « HAJOMEHHUE»
NayTHHBLI JOKYMEHTOB Ha KOMIBIOTEPHYIO ceTh. CILIOIIHLIMU JHHHUSAMHU 060-
3HayeHbl Web-cepBepsl U CBA3H MEXAY HUMH, IYHKTUPHBIMU — Web-goKy-
MEHTHI ¥ X CBSI3H.

Web-cepBep — 3T0 KOMIILIOTEP, HA KOTOPOM pafoTaeT cepBep-IIporpaMma
WWW. B ero 1ucKoBoM maMATH XpaHATca Web-cTpauungsl. B JoMeHHOM HMe-
HU Web-cepBepa Mytagiuuit AoMeH 06GBIYHO 0603HaYaeTCsI KaK WWw.
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Hanpumep:

www.psu.ru — Web-cepBep y3na
HNureprera IlepMckoro rocyaap-
CTBEHHOI'O YHUBEPCUTETA.

www.lseptember.ru— Web-cep-
Bep rasersl «IlepBoe ceHTAGPsA».

Web-cTpaaumna (AJOKyMeHT) Mo-
JKeT cofep:KaTh CaMYI0 Pas3HYIO HH- S S
dopManuio: TeKCT, PUCYHOK, 3BYKO- \ s
sanuch. Kaxkaas crpaHuIla XpaHUTCA R :
B oTAeJbHOM daiie, UM KOTOPOTO
umeer pacmupenue htm wru html. | TR :

I'mnepccebllka — 9TO HEKOTOpoOe
KJIIOUEBOE CJIOBO HJIM OOBEKT B JJOKY-
MeHTe, C KOTODBIM CBsI3aH yKa3aTelb Puc. 5.11. Komnpiorepuas CeTs
AJis Iepexona Ha APYryio CTPaHUILy B ¥ «IayTHUHAa» JOKYMEHTOB
«mayTuHe». OObIUHO wu300pakeHUe
TUNEPCCHIKN KaKUM-TO 00pa3oM BEIAeJIA€TCA HAa CTPaHHUIle, HAIpHUMeEDP IiBe-
TOM HJH HOAUepKHBaHUeM. I[IpH NMoABeJeHHH K THIEPCCHUIKE YKa3aTessd
MBIIIIK OH IPDMHHMAaET BHUJ PYKH C YKa3bIBAIOIIMM IajblieM. Eciau npu sTom
IMEJKHYTh JIeBOM KHOMKOMW MBbIIIXA, TO IPOUIOHAET Mepexo] MO yKa3aTeJlo K
CBA3aHHOMY JOKYMeHTY. TeKCT, B KOTOPOM HCIIOJIL3YIOTCA I'MIIePCChLIIKY, Ha-
3BIBAETCA THIIEPTEKCTOM.

IIpoToxosa, KOTOPHII McIOJb3yeTcA ciaykb60it WWW, HasbiBaerca HTTP
(HiperText Transfer Protocol — mnpoToxos nepegaum rumeprekcra). Ero
OCHOBHO€ HadHaueHHe — o06paboTka I'MIepCChIIOK, IOMCK U Iepejada JOKY-
MEHTOB KJIHMEHTY.

Web-caiiT — 9TO COBOKYITHOCTDH B3aMMOCBA3aHHBIX (06BIYHO TEMATUYECKH)
crpa”uil. CaiiT IpUHAJIEKUT HEKOTOPOMY JUIY UJIH yupeskaeauo. Web-caiit
opranusyerca Ha Web-cepBepe nipoBaiifiepa ceTeBHIX ycayr. Beskuii caiiT ume-
eT 2Aa6HYI0 CMPAHUUY, ABJISONIYIOCA CBOOOPA3HBIM THUTYJBHBIM JHUCTOM
caiita. Kak mpaBuo, riraBHas CTpaHUIla IpeJcTaBIAeT BJIaJelblia caliTa U Co-
JEePKUT r'MIePCChIJIKY HAa pasHble pasfeJibl caiiTa. IIpumep riaBHoI cTpaHUILE
Web-yaaa IIT'Y npuBeaeH Ha puc. 5.12.

URL-axpec. Y:Ke pacCKa3bIBaJOCh O CUCTEME aJipecaliuy B KOMIIBIOTEPHOM
npoctpaHcTBe Cetu. 3to IP-aagpeca, 1oMeHHBIe apeca. B mpocTpaHCTBe HH-
dopmanmoHHbIXx pecypcoB VIHTepHeTa HMCHOJIbL3YEeTCA CBOS CHCTeMa ajpeca-
nuu. Ona HassiBaeTcsa URL (Uniformed Resource Locator) — yrugepcanvhuiii
yrasamenwv pecypcos. Kaxgaa Web-crpanuita niau ¢aitn uMeoT CBOM yHH-
KaiasHbIM URL-azpec, KOTOPBIL COCTOUT U3 TPEX YacTeil: MMA UCHOJIb3yeMOro
IUISL JOCTYIIa MIPOTOKOJIA; UMA CepBEPa, HA KOTOPOM XPAaHUTCSA pecypc; IIOJHOe
umsa ¢gaiaa (myts) Ha cepsepe. Hanpumep, URL-aapec riaBHOM CTpaHMIbI
Web-caiiTa rasetsl «IlepBoe ceHTAGPA» BHITJAIUT TaK:

http://www.lseptember.ru/ru/first.htm

3mech http:// — IPOTOKOJI JOCTYIIA;
www.lseptember.ru — uMsa cepBepa;
/ru/first.htm — moaHOe MMA daiiya.
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Puc. 5.12, ®parmenT riiasHoii crpaunnsl Web-caiira IIT'Y

Crnenyer 3aMeTUTb, YTO UMS COCTABJIEHO IIO IIPABHJIAM ONEPAITHOHHOM CHC-
Tembl Unix, moj ynmpasJjieHHeM KOTOpoil pabdoTaioT cepBeprl MHTEepHeTa. B OT-
auume or Windows, BMecTo cuMBoOJa «\» (0OpaTHLIN CJIBII) 3IeCh UCIIONbL3YET-
cd CUMBOJ «/» (Ipamoii casnr). Kpome Toro, crpouHbie ¥ IponucHLIe 6YKBHI He
ABJIAIOTCA B3AMMO3aMEeHAEMbIMH.

Web-6paysep — Kauent-nporpamma WWW. CioBo «browser» MOXHO IIe-
peBecTH KaK «0bo3peBaTeiib» . Hanbosiee pacnpocTpaHeHHBIMY IIPOrpaMMaMu
aToro Tumna asasioTca Netscape Navigator xomnannu Netscape Communica-
tions u Internet Explorer kommauun Microsoft.

CuctemMa OCHOBHbIX NMOHATUNA

World Wide Web
CTpyKTypHBIE COCTABJIAIONIHME
Web-cmpanuya Web-caiim (ysen)
HTML-paitn URL-axnpec Biagenern caiita T'naBras crpaEuna

TexHoaozun «KAUeHM—Cepaep»
peanusyercs yepes Web-cepsep, Web-rauenr, nporoxoa HTTP

Web-6paysep —
KJaueHT-iporpamma WWW
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BOI'IpOCbI U 3agaHun

1. KaKoBO CMBICJIOBO€ Pa3/IHYHE TEPMHUHOB «CE€Th» U «[IAYTHHA» B KOHTEKCTE CHCTE-
MBI KOMIIBIOTEPHBIX KOMMYHHKALHi1?

2. YTo ABNsAETCS HAaUMEHbIIIeH agpecyeMoii exuHuLel nadpopmaruu B WWW?

3. ConmocraBbpTe CTPYKTYpPY HOJIHOrO MMeHH (aitia (agpeca aiia) Ha aBTOHOMHOM
romnbioTepe 1 URL-azpec B ceTi. OTMeTHTE CXOACTBO M pa3iudue.

4, IIpeacraBbTe cebe, YTO BHl IPOEKTHpPYyeTe callT cBoeit mKojiabl. Kakyio uadpopMa-
IIMIO BBI GBI IOMECTHIIH Ha IJIaBHOM cTpaHHUIe?

CpencrBa nomcka
§28 | pmaHHbIX
B UHTepHeTe

Kax ysxe rosopuinocs Buiriie, WWW - 310 cucrema Web-cTpaHun, cBa3aH-
HBIX MeXXAy coboii runepccblIKaMu. OTHAKO 3TH CBS3HM HE UMEIOT PEryJIAPHOC-
TH, KaK, HallpUMep, B MepapXWuecKoi CTPYKType HAHHEIX. B 3TOM cMEIcie
MOXHO TI'OBODHTb O TOM, UTO cucTeMa Web-CTpaHHI] He CTDYKTYpPHPOBaHa.

EnuncrBeHHOit KoopauHaToii Web-nokymenTa saBiasietca ero URL-appec.
Oxuako URL-agpec HEKaK He CBA3aH C COMep)KaHUEM AOKyMeHTa. Ho mouck
JaHHLIX IPOU3BOAUTCA MMEHHO I10 cofepxaHuio. Kak »xe oH ocyiecTBasAerca?

B noucke mHbopmanuum B8 WWW mosb3oBaTel0 MOMOTaeT MOMCKOBAS
cayxb6a HaTeprera. IlonckoBas ciy:xk6a OCHOBaHa Ha ycJyrax IOMCKOBBIX
cepBepoB. CyIlecTBYIOT ABe PA3HOBHUIHOCTH IIOMCKOBBIX CEPBEPOB: 710UCKOBbLE
KamaJsaozu ¥ nouckosvie ykasameau.

IlouckoBrie KaTadoru. EciM BaM IIPpHUXOANIJIOCH IIOJB30BATHCA YCIYyraMH
6oapIinx 6MGJIHOTEK, TO Bhl 3HAaeTe, YTO Takoe 6ubimnoreunsrili karajgor. Cy-
LIIECTBYIOT aji®aBUTHLIE KATAJIOTH M MpeIMeTHEIEe KaTajJoru. B ajdaBUTHBIX
KaTajiorax KapToukH ¢ 6ubamorpadpmuyecKMMH JaHHBIMH KHUT Da3JIOXKEHEI B
andaBUTHOM HOpAAKe haMuInii aBTOpOB. B IpeAMETHRIX KaTajJorax KapTou-
KM CUCTEMAaTHU3UPOBAHEI 110 COAEPKAaHUIO KHUT. .

CucreMaTu3anua B IIPEAMETHOM KATaJIOre IIPOU3BOIUTCA IIO uepapxuiec-
KOMY NpUHyuny: Ha NEPBOM YPOBHE MEPAPXUH BeCh KHVXKHEIN DOHT KeIUTCA
Ha KPYIIHBIE pa3ZleJIbl: XyAOKEeCTBEeHHAaA JUTepaTypa, yueOHasa JUTepaTypa,
006111eCTBEeHHO-TIOJUTHYECKAS JINTEPATYPA, HAYYHO-TeXHUYECKA JINTepaTypa u
T. 1. Ka)xIb1it U3 aTUX paszesoB JeJUTCA Ha IOApa3aesibl; HalIlpuMep, yueOHas
JUTEpaTypa JeJUTCA Ha PasfieJibl BRICIIEro o6pa3soBaHus, cpeHEro o6pa3oBa-
HUs, OOINKOJBLHOro o6pasoBaHusa. KHuru nnsa cpegHero o6pasoBaHUs MOTYT
JAEeJIUTLCA IO IIpeIMeTaM, KOTOphIe, B CBOKO OUepelb, AeATcA Oo KiaaccaM. Urto-
66l moaoOpaTh JIUTEPATYpPy IO HYKHOH TeMe, UHTATEJNb AOJI’KeH IIOHHMATH
MPUHININ OPTaHU3AIUY KAaTaJIora.

ITouckoBbie kaTanoru WWW opraHM30BaHBI 10 AaHAJIOTUYHOMY HepapxXu-
YecKOMY NpHHIHNY. TOJBKO B HAX CHCTeMaTH3upyeTcA MHbDOpManUsa He O
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KHUTaXx, a 0 IOKyMeHTaX, xpauammuxca B World Wide Web. Ha riasHoii cTpa-
HUIle IOMCKOBOI'0 KaTaJjlora PacloJjaraeTcs CIHMCOK OCHOBHBIX TEMATHUYECKUX
paszgeroB (pyopuk). Hampumep: ¢pHuHaHCH 1 3BKOHOMHMKA, I'OCYAapPCTBO U IIPaBO,
Hayka M obpasoBaHMe, KOMIBIOTEPhI, IIOJUTHKA U T. A. Kaxkagoe UMa B 3TOM
CIIMCKE ABJIAETCSA BHYTPEHHeI I'MIepCChlIKOM, T. €. CChIJIKOM Ha BHYTPeHHUH
JOOKYMEHT caiTa, IOMCKOBOro KaTrajora. 1IlesYoK MbBIIIbI0O HAa THIIEPCCHLIKE
BBIBHIBAET Ha 9KPaH CIIMCOK 3aTOJIOBKOB CJeAYIOINero noapasaena u T. x. Oue-
BHUJHO, YTO TaKas cucTeMa monobHa aepeBy daitinoBoii cuctemnl OC. ITepeme-
1asach 110 JepeBY BHYTPEHHUX THII€PCCHLJIOK KAaTaJjiora, IoJIb30BaTeJb B KOHEY -
HOM HUTOT€ [TIOJIy4YaeT CIIMCOK BHEIITHUX CChIJIOK Ha MICKOMbIe Web-TOKYMEHTHI.

IToucKoOBbBIE€ KATAJIOTH 3AMMOJIHAIOTCH BPYUYHYIO CIICITHATHUCTAMH, IOAAEPIKU -
BAIOIMMU ITaHHYIO cayk0y. IIpu pyuysom crmocofe oTr6opa HEBO3MOMKHO IIOJIY-
YUTh B KaTaJjlore HCUepIbIBaoInyo nadopManuio o pecypcax CeTu, 1 B 3TOM
COCTOUT OCHOBHO HeJIOCTATOK KaTajoros. OIHAKO TaKoii crrocob Kiaaccudbuka-
MM UCKJIIOYAaeT CChIJIIKY Ha CIIyYalHbIe JOKYMEHTHI, He HMEIOII[He OTHOIIIeHU
K ykaszaHHoO# Teme. Takum 06pasoM, IOUCKOBBIC KATAJIOTH IPH OTHOCUTEJIHHO
He6GOoJIBIIIOM OXBaTe pecypcoB CeTu 06ecIIeunBaIOT XOpoIlliee Ka4eCcTBO Mog0op-
KU JOKYMEHTOB.

IIpuMepaMu OMCKOBBIX KaTaJIOTOB ABJISIOTCSH:

3apybeixcHuie: pocculickue:

Yahoo! — www. yahoo.com ATpyc — www.atrus.ru
The Virtual Library — www.w3.0org Ay! — www.au.ru
Magellan — www.mckinley.com List-Ru — www.list.ru

WebCrawler — www.webcrawler.com

IlonckoBsie ykazateau. [[pyroe HasBaHHNEe 3TOro BHJA IIOMCKOBOH CIyX-
O6b1 — nouckosvie mawurnbvt. OUeHb 4acTO B yUeOHOM M HAyYHOH JUTEepaType B
KOHIle KHUI'M NPUCYTCTBYIOT IIpeIMETHEIe yKasaTeau (0 HUX ObLIIO CKa3aHOo
Bhillie). Hanpumep, HalifuTe B IpeAMeTHOM yKasaTeJie 3Toro yue6HMUKa 110 UH-
dopMaTHKe cioBocoYeTaHHe «HHPOpPMAIMOHHAA CHCTeMa». 3aTeM Ha
CTPaHUIIaX, HOMEPA KOTOPbIX YKa3aHbI IIOCJIE€ 3TOr'0 CJIOBOCOYETAHUSA, BbI MO-
JKeTe MPOYUTATh BCe, YTO HAITNCAHO ITPOo MHGbOPMalMOHHbIE CUCTEMBI.

IIpuanUn paboTh MOMCKOBHIX YKa3aTeJed 3aKJIIYaeTcs B CO3TaHUM U UC-
IIOJIB30BAHUY HHAEKCHBIX CIIMCKOB — aHAJIOTOB KHUKHBIX IIDEJMETHBIX yKa-
3aTesiei.

3afauM IIOMCKOBBLIX MAIIMH COCTOAT B GOPMUPOBAHHUU MHIEKCHBIX CIIHC-
KOB, TaK YTOOBI OXBATHUTH MMH KaK MOYXHO 060JIbIII€e YHCJIO JOKYMEHTOB «Iay-
THHBI», a TaK)Ke B OTBETaX Ha 3alIPOCHI KIIUEHTOB. ICHO, YTO TaKUM criocoboM
IIPOMHAEKCHUPOBATh BPYUYHYIO Bce JOKYMeHTHI WW W HeBoamoxxHO. X uncio
JaBHO nepeBajuao 3a muuanuapfs. ITosToMy mouckKoBBEIe MAIIUHBI CTPOAT
UHJEeKCHBIE CIINCKH aBTOMaTHUYeCKH.

OCHOBHOI COCTaBJIAMIOIIEH IIOMCKOBBEIX MAIlIMH SABJIAITCA IIPOrpaMMbI
npocMoTrpa Web-IOKYMEHTOB, KOTODhLIe HAa3LIBAIOT IIO-pasHOMYy: po6oramu,
YyepBAKaMU, naykamMu u np. HaBepHoe, Haubosiee MOAXONANINM ABJIAETCA Ha-
3BaHHUE «IIaYKHW», €CJIU VoK ceTh WW W HasbIBaTh «IIayTHHOI»! HenpepriBHO,
JHEM ¥ HOYbIO, OHM CKAHUDPYIOT Bce MHDOPMAIHOHHOE IIPOCTPAaHCTBO WWW,
IIpOCMAaTpUBAas BCe JOKYMEHTHI, OIIPEeAEJIfAisi B HUX KJIIOUEBhIE CJIOBA U 3aIIUCHI-
Bas B CBOIO 6a3y MHIEKCOB JaHHOE CJIOBO C YKasaTeJIeM Ha JOKYMEHT, B KOTOPOM
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OHO NPHUCYTCTBYeT. ITOT IPOIECC He IPEpHIBAETCS, IIOCKOJIbKY COAep KaHue
IayTHUHHI BCe BpeMsa MeHAeTcA. Jla)Ke B yiKe IIPOCMOTPEHHEBIe JOKYMEHTHI aBTO-
PBI MOT'YyT BHECTH HM3MEHEHMA WM BooOIime yaanuTh ux. IlonckoBaa mamuHa
BCe BpeM4 JOJIYKHA NOAJEPKUBATh HHOOPMAIIHIO B AKTYAJILHOM COCTOSHHU.

IbdEeKTUBHOCTE paboOTHI IOMCKOBOM MAIlIMHEI 3aBUCUT OT UCIIOJIb3yEeMbIX aJI-
roputTmMoB GopMUpOBaHUA 6as3kl yKasaTeeil. ITH aJITOPUTMBI ABJIAIOTCA UHTEJI-
JIEKTYaJIbHOM COOCTBEHHOCTBIO HX aBTOPOB 1 OOBIYHO Iep KaTcA B cekpeTte. Uuc-
JIO yKasaTeJleli K HEKOTOPHIM KJIIOYEBEIM CJIOBAM COCTABJIAET MHOT'ME THICAYH.
YeM Jydiie aJITOPUTM, TEM MEHbIIe B MHACKCHBIHA CIIMCOK IOIIAfaeT «MYCO-
pas» — cIy4alHRIX JOKYMEHTOB, He HMEIOIINX OTHOIIEHU K TeMe IIOUCKA.

B oT6ope HanGoJiee BaXKHBIX JOKYMEHTOB II0JIb30BATE/II0 IOMOraeT peiTHH-
TFOBBIIf NIPHHIUI, MCHOJIL3YyeMblii HEKOTOPHIMH IIOMCKOBBIMH yKAa3aTeJAMH.
Ha zamnpoc moss3oBaTens Mo KJIOYeBOMY CJIOBY CUCTeMAa BHIAAET CIIUCOK CCHI-
JIOK Ha JOKYMEHThI, PAaCIIOJIO’KEeHHBIX 110 yObIBaHMIO peiiTuHra. PeiiTuHT onpe-
JeJiAeTcs MO YUCIy oOpaleHuil K JOKYMEeHTY, KOTOpbIe ObLIN cAeJaHbI PaHee.
CaMmble nonyJasipHEIe JOKYMEHTEHI IOMAaZal0T B HA4aJI0 CIIHCKA.

UYncio IOMCKOBBIX YKa3aTeseil MpeBhIIIaeT YUCJI0 IIOUCKOBBIX KaTaJoroB.
ITonynapHBIMU YKa3aTENAMU ABIAIOTCA:

3apybexcHoie: poccuiickue:

Alta Vista — www.altavista.com Anopr 2000 — www.aport.ru
Inktomi — www.inktomi.com Pam6iep — www.rambler.ru
Hot Bot — www.hotbot.com Andex — www.yandex.ru

Lycos — www.lycos.com
Fast Search — www.alltheweb.com
Northern Light — www.northernlight.com

Cucrema OCHOBHbIX NOHATUIA

IlonckoBas cay:k6a Harepuera
TIoncKOBBIE KATAJIOTH IToHcKOBBIE€ YKa3aTeJaH
HaronaeHnue Cnoco6vt noucxka | Harxonaenue u cucmema- | Cnocobbt noucka
u cucmemamu3zayus pecypcos mu3ayus uHpopmayuu pecypcos
uHgpopmayuu noxvzosamenem o pecypcax noavzoeamenem
o pecypcax .

Hepapxuuecknii Cnyck 1o gepeBy HHAEeKCHBIE CIUCKH 3anpocsl o
IIpeMeTHBIH KaTa- Karajora. (IpeaMeTHEBIE YKA3aTENN). | KJIOYEBLIM CJIO-
Jor. PopMupyercsa | 3anpoch 1o kia- | PopMHPYIOTCA aBTOMAaTH- BaM

BPYYHYIO CHJIAMHK YeBHIM CJIOBaM yecky (po6oTamMu u np.)

SKCIIEPTOB

Bonpocbl U 3apaHns

1. OGocHyjliTe HEOGXOAMMOCTD CYIECTBOBAHMA IONCKOBLIX ciyk6 B MHTEepHeTe.
2. B yeM pasjuune MeKy MOMCKOBHIMH KATAJIOTAMH ¥ IIONCKOBBIMH yKa3aTeJAMU ?
3. Kakymo paGoTy BEIIIOJHAIOT POGOTEL (I1ayKH) IONCKOBLIX MAIITHH?



160 I'nara 5. TexHOJIOrHM HCIIOAB30BAHKUA H Pa3paboTku HHPOPMAHOHHEIX CHCTEM

Web-cant —

§29 rMNepcTpykKTypa
OaHHbIX

Ny6nukauuu B UHTEpHeTE

YMmenne cosgaBaTh Web-caiiTel cTaHOBHUTCA Bce 60Jiee aKTyaJdbHBIM HaBHI-
KOM noJib3oBatenss UuTepHera. Ony6iukoBaTh caiiT B MHTepHETEe HACTOJIBKO
[IPOCTO U AOCTYIIHO (110 CPAaBHEHHUIO ¢ NYOJINKAIUAME B «OyMaXHBIX » U3JaHU-
fX), UTO 3Ta BO3SMOKHOCTH IIPUBJIEKAaET Bce GOJIbIlIee YUCIIO JIIOAEH.

CaiiTel MOTYT OBITh YACTHBIMH, a MOTYT — OPHUIIUATIEHBIMUA — IIPOU3BOJCT-
BeHHBIMH. [IpaKTHUYECKH OTCYTCTBYIOT KaKue-JIn00 OrpaHUYEeHUA HA TeMaTH-
Ky caiiToB; B UHTepHeTe HeT neH3ypsl. OaHako Web-caiiT, kak 4 BcsiKas n1y6-
JUKaNUsa, MOXKET IIPUBJIEYh K ce6e BHUMAaHHE JIUIIb B TOM cJIy4ae, eCJH ero co-
JepkaHUe HeceT KaKOH-TO OOIeCTBeHHBI HWHTepec H ecJIH OH HMeeT
IIPUBJIEKATEJbHOE BHeNlIHee odhopmiaenne. Hepeako paspaborunku Web-caii-
TOB ropaszo 6oJiblile yAeJdsaI0OT BHUMaHHA BHEIIHEMY O(OpMJIEHHMIO CTPaHUI,
4yeM ux cogepkaHuio. Odpopmienue Web-cTpaHull CTaHOBUTCA CBOeOOpa3HBIM
BUJAOM IIPMKJAJHOTO MCKYCCTBa. ¥ HEro Ja)ke IIOSBUJIOCH CBOe Ha3BaHHE —
Web-gusaita. OgHako KakuM 661 XopornuM Web-xXyno:KHUKOM BBl HH CTaJIH,
cobirogaiiTe 30J10TOE IIPAaBUJIO:

Ecau sam nHeuwezo cka3zamb mupy, He cmoum 3acopams Cemb!

Eciii e BBI Bce-TaKU pelllMINCh nybauxosaTecss B MHTepHeTe, TO IIEePBHIA
BOIIPOC, B KOTOPOM CJIeAYeT pa3obpaThCd, — KaK U KAKMMH CPEJCTBAMH co3a-
wTea Web-cTparunsl.

CpeactBa cozganuna Web-ctpanun

Kaxk ckorncTpyupoBats Web-cTpaHHIly € ee TeKCTaMH, PUCYHKaMH, HIpud-
TOBBIM, IIBETOBHIM M 3BYKOBbIM odopmieHnem? Hazmo cosgaThk TEeKCTOBBIH
daitn, comep:xkamuil onucanue crpaHunbl Ha Askike HTML — (HiperText
MarkUp Language — a3blk pasmemru zunepmexcma). 9To MOKHO CAeNAaTh C
IIOMOIIIBIO IIPOCTHIX TEKCTOBRIX PeJaKTOPOB, HanpuMep BJIOKHOTA B omlepaiu-
oHHo# cucteMe Windows. IIporpammupoBaiue Ha a3bike HTML — Haun6oJsee
CJI0XKHBIH cnoco6 Web-nusaiina.

Hdasa cosmanusa Web-cTpaHHI] CyIIeCTBYeT TaK’Ke IIEJBbIH pAJ MHCTPYMEH-
TaJBHBIX CPEJICTB BBICOKOT'O YPOBHSI, KOTODHIe HadbiBatorcss HTML-pegakTopa-
mu., PaGoTa c HUMH He TpebyeT 3Hauui a3bika HTML, nosaToMy ropaszo npoime u
addexTHBHee. Takue peAaKTOphl BXOAAT B COCTAB IOIYJSPHBIX Opays3epoB:
FrontPage Express Bxogut B Microsoft Internet Explorer; Netscape Compo-
ser — B Netscape Communicator. MoimasIME cucTeMaMH pa3paboTKHU caiiToB
ABJAIOTCA, HanpuMep, Microsoft FrontPage, Macromedia Dreamweawer.

dupma Microsoft BkiiouaeT cpeAcTBa cosganusa Web-cTpanuil B TeKCTOBBIH
npoueccop Word, HaunHasA ¢ Bepcunt Word 97, BoamosxHOCTH Takoro Web-Mac-
Tepa OrPAHUYEHBI, OAHAKO HECJIOKHEIe CAlTHI C €ro IIOMOIILIO BIIOJIHE MOYKHO
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cos3paBaTb. Web-macrep Word mpenocTaBiisieT IoJb30BaTe 0 HAOOD 11a6JIOHOB
XYZIOXKEeCTBEHHOTo 0hOpMJIEHH S CTPpaHUL,. BrpoueMm, 1mabioHaMH MOYKHO H He
II0JIL30BAThCS, a CO3AaBaTh CBOM JU3allH U CBOIO CTPYKTYPY JOKYMEHTOB.

MpoekTuposanue Web-caiTta

Paccmorpum npoeKT HeGosbiroro Web-caiiTa Ha KOHKpeTHOM nnpuMepe. Ha
puc. 5.13 npuBezeHa rJiaBHAs CTPAHHUIA JUYHOIO caiiTa ceMb CMHUPHOBEIX.

"} Mon cesmsn - Microroft Internet Explorey
Chietaen & TS
e A e :

3xeck BCA HAWA COMLA:
mana- Huxonai [Terposiry,
mama - Hpuna BopurconHa,
2 - Cepesa,
mec Timaa.
TToxpobHocTir cMOTPIITE Ha APYTHX CTpaHMIAX cafiTa.

I
s e D e I T i e TR

Puc. 5.13. OxHo 6paysepa ¢ riaBHo# cTpaHULEH ceMeifHOTO caiiTa

IIpuBenenHas riaBHas CTPaHHUIIA ABJIAETCA JUIL KOPDHEM JepeBa, KOToOpoe
06pas3yioT B3auMOCBA3aHHbIE CTPAHUIILI caliTa. BHadaJsle jKeylaTeJIbHO CIIPDOEK-
THPOBATH BCIO CHCTEMY OyAyILlero caira, T. €. HAPHCOBATh CXeMY, B KOTOPOH
OTPAa3UTh CTPYKTYPY cBA3aHHLIX Web-cTpanun,. B HamieM ciaydae moyydurca
cxeMa, IIpUBeJeHHas Ha puc. 5.14.

T'maBuasa crpanuna
(family.htm)

AN

IManusna Mamuna Cepexuna TumMkuHa
CTDPaHHUIa CTpaHMIa CTpaHHIla CTPaHHUIIa
(father.htm) (mother.htm) (son.htm) (timka.htm)
Caiir MTI'Y Caiit TABT Cait aunes «Cobauuii» caiit

http://www.msu.ru http://ww.bolshoy.ru http://www.sch115.msk.ru http://www.dog.ru

Puc. 5.14. CtpyKTypa ceMeiiHoro caiTa

6-1415
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CemeiiHbiit caiiT Oyzer chopmupoBan ua ¢aiisa rjaBHOR CcTpaHHUIH
family.htm wu ¢aitnos ¢ apyrumu crpaHuuamu father.htm, mother.htm,
son.htm, timka.htm, cBA3aHHBIMH C IJIAaBHOM CTPAHHIIEH C IIOMOIIbIO I'UIIEep-
ccelIOK. KpoMme TOro, K CTpaHMIle IpHCcOoeHHeH rpadudecKkuii paiin photo.gif,
B KOTOPOM XpaHHTCA ceMeliHaaA poTorpadpus.

9T0 BHYTpeHHee cojepkanue caiiTa. OQHAKO ¢ IIOMOIIBIO M'MIIEDCCHUIOK OH
OKasbIBaeTCA CBA3AHHBIM C ApyruMH caiitamu WWW: catitoMm MOCKOBCKOTO
rocysapcTBeHHOro yuusepcurera um. M. B. JlomoHocoBa (MIY) (MecTo paGoThI
nanmi), caiittom Bosbiroro Tearpa (Mecto paboThl MaMkbl), caiiToM JHIedA (MecTo
yueObl ChIHA) M caiiTOM ¢ pasHooOpasHoil uHpopmaueii o cobaxkax. ToasKko Ha-
Yyye TAKUX BHEIIHUX CBA3el JeJaeT BaIll CANT 3JiIeMeHTOM BceMHpHOM TayTHHBI.

PasmeweHue Web-canta Ha cepBepe

ITocne Toro kak caiiT paspaboraH, T. e. CO3aHbI Bce (pailabl, ero Hy»KHO
ony6iukoBaTb B WWW.

Ony6aurxosamv Web-caitm — 3nawum pasmecmume ezo Ha Web-cepaepe.

9Ta mpouejypa BLINOJHSAETCA II0 COrJacOBaHHIO ¢ IpoBaiimepom Hurep-
HET-YCJIYT, OT KOTOPOTO MOJIb30BaTeJb JOJIXKEH IOJYUYHUTD CJIeAYIOIHe cBeae-
HUS:
e URL-aapec cepBepa, Ha KOTOPOM Oy/ZieT pa3MelleH CaiiT;
® MMSs NOJb30BATEJA U MapPOJIb AJA AOCTyNAa K cepBepy (0OOGBIYHO OHH Te
JKe, 4TO U JJIA MOAKJIIoUeHUus K AHTepHeTy);
e UMJ# KaTajiora cepBepa AJIsa pa3MellleHUA BaIlero caira.
OO6BIYHO IpoBaiijiep HHCTPYKTHPYET 0JIb30BaTeJiell 0 TOM, KaK MOXXHO OCy-
mlecTBUTh NyOnukanuo. aA aTHX Lejeid MOXXHO MCIOJb30BaTh CPECTBa

6paysepa, FTP-kJ1HueHTHI, a TaKKe ClIeljHaJbHbIe IPOrpaMMHEBIE CPEACTBa A1
nybnukanuu Web-cTpaHuir.

CucremMa OCHOBHbIX NOHATUM

Web-caiir

Crpyxrypa Web-caiita:
MHOecTBO Web-cTpaHuI, CBA3aHHBIX THIEPCCHIIKAMHU.
I';zaBHasA cTpaHUIIA — HAYAJIO POCMOTPA caiiTa

Bunympennue zunepcesasu — BHewHue zunepcessu —
CBSI3H BHYTDPH caiita CBSA3H C PYTUMH caiiTaMu

Cpencrea coznanusa Web-cTpanuiy

Hasik HTML, TekcTOBBIE PEJAKTOPHI BricokoypoBHEBEIE CPEACTBA:
HTML-penaxkTopsl

Ily6oaukanusa caira:
pasMemmeHnue caitta Ha Web-cepsepe nposaiiaepa
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Bonpocbi 1 3apnaHusa

1. 9ro noanmaercsa nop nyoaukanueit Web-caiira?

2. Kakxwue nmeau mokeT npeciaeJoBaTs aBTop Web-caiiTa?

3. Yro Traxoe HTML?

4. C noMoImBI0 KAKUX IPOrPaMMHEIX CPEICTB MOJKHO co3AaBaTh Web-cTpaBHIiLI?
5. KaxoBa poJik F'HIIEPCCHLIIOK Ha Web-cTpannnax?

6. IIpeanoxxkure pan teMm ana Web-caiitos, koTophle GBI, ¢ Ballleif TOUKH 3peHUS, MOT-
JIA UMeTh O6IIeCTBeHHLII NHTEpEC.

MeounHdpopmMaLNOHHbIE
§30 CUCTeMbl

ITens aToro maparpada — MO3HAKOMHTH BAC C HOBEHIIIMM KJIacCOM MHAOP-
MaIlMOHHLIX CUCTEeM, HHTeHCHBHO Pa3BUBAIOIINXCA B HacToAllee Bpemda. Cre-
IIMaJINCTHI IpeJpeKaloT 3TUM cUcTeMaM GoJibiioe Gyayimee.

3avyeM HYXHbl reoH(POpMaLUOHHbIE CUCTEMbI

OrpoMHOe KOJIMUEeCTBO HHPOpPMAIIMK, HEOOXOAUMOM B CAMBIX pPa3HBIX coe-
pax yeJIOBeUEeCKOM AeATEJILHOCTH, «IPUBA3AHO» K OIIpeieJIeHHO! TOYKe Ha re-
orpaduyeckoii kapte. IIpuBeaeM IpUMephI.

IIpeacraBuMm cebe nHPOPMAIIMOHHYIO CHCTeMy GoJblIOro ropoga, obecre-
YuBaIOIyo nHopMaIiueil ropoAcKue BJIACTH, OPraHbl OXPaHbI IPABOIIOPAL-
Ka, TPaHCIODPTHUKOB, 9HEPreTHKOB, CBA3HCTOB, TOPrOBJIIO, MEeAHIIUHCKUE
cayk05l, cucTeMy oOpasoBauusa U p. IIpaKTHYECKH Ka bl pa3, 3alipamnin-
BaA MHGPOPMAIMIO UK BBOASA HOBbIE JaHHLIE, MEI JOJKHEI OTBEeTUTH Ha BOII-
poc: rae ke HaXOAUTCS TO UJIH MHOE YUPeXAeHue, KaK K HeMy mpoexathb? Cko-
pas IOMOIIb II0JIYYHJia BEI3OB — Ba’sKHO IIPEKAe BCEero 3HaTh, I'ie JKAyT IIOMO-
mu. Umem mrony aisa pebeHKa — rjfie paclojio’KeHa IIKoJIa M KaK TyJa
IIpoexaTh O0IIeCTBEHHBIM TpaHcropToM. IIpousoies npopsiB TpyOsl ropos-
CKOr'0 KOJIJIEKTOpa — rjfie U KaK IpoeXaTh aBapuiiHoi cayxkbe. Takux npume-
POB MHOJK€ECTBO.

CooTBercTByOIlad HHGPOPDMAIMOHHAS CHCTEMA, ABJIAIOIIAACA COBOKYII-
HOCTBIO 6a3 JAHHLIX U reorpa@U4YeCcKUX KapT (MJIH CXeM), U IIPEACTABJIAET CO-
60l MyHUIUNANbHYIO reouadopmamuonnywo cucremy (F’HC). B nHacrosamiee
BpeMdA mMyHuuyunaavuvie 'HC ncuosb3yroTcAa BO MHOTHX ropogax Poccun.

Ha ypoBHe peruoHa HJIM rocyZapcTBa B IIeJIOM HHPOPMAIIUA CTOJIb BEJIHKA
no o6'’beMy M CTOJIbL MHOTOOOpasHa, YTO LeJeCcOOOPa3HO CTPOUTH memamuiec-
xue I'C. Tak, B HacTosIee BpeMs B Poccuu co3zaeTcs rocyaapCcTBEHHbIH 3e-
MeabHbLil Kadacmp — HHGOPMAITHOHHAA CHCTEMa, COiepIKaIlias peecTp cBefie-
HUH 0 3eMJIe, HaXOAIIeHcA B X03ANCTBEHHOM 000poTe (CeJIbCKOX03AMCTBEH-
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HOM, MPOMBIIIIEHHOM M T. A.). OueBuAHO, uTO 063 IIPUBA3KU K KapTe TaKoM
KaJacTp cOo3AaTh HEBO3MOXKHO.

Hpyroit npumep — I'MC «YepHoe Mope», co3aHHAA HECKOJBKO JIET Ha3aj
YCUIMAMM IIPUJIETAIONTHUX K 9TOMY MopIo cTpaH. 3ta 'C BKJIrouaeT OrpOMHBIN
06beM Kaprorpaduueckoit nadopmanuu (6onee 2000 xkapT) 1 TpUBA3aHHBIE K
3THUM Kapram 0asbl JaHHBIX II0 I'eOJIOTHH, METEOPOJIOTHH, PHIGHBIM 3amacaM,
3arpA3HEHUSAM U T. 1.

Kak yctpoeHa T'MC

Tunosas crpykrypa I'MC uszobparxkena Ha puc. 5.15.

Baok kapro-
rpaduyecKoit
uHpopMa UK
Cucrema CucreMma
Cucrema
BBOJA o6eayKuBaHUA
BHIBOZIA
JaHHBIX 3anpocoB
Cucrema
6as
JaHHBIX

Puc. 5.15. Tunosas crpykrypa I'FIC

CoBpemennass I'MC saBiAeTCA MHOTOCJOMHOMN, T. €. COAEPYKUT HECKOJBLKO
cJoeB reorpaduuecKUX KapT, CBA3aHHBIX APYT ¢ APYroM (HalpuMep, Pa3HbIX
MacimTaboB), K KaXXJIOMY CJIOIO MOJKET OBLIThH ITOAKJIIOUEHO HECKOJBKO TabauIy
6a3 JaHHBIX M HAOOOPOT: Ka)kjaasa TabauIla MoXKeT OBLITh IOAKJIOUEHA K He-
CKOJIBKHUM CJIOAM.

Jna cozganna T'HUC cymiecTByeT 60JBIIIOE UHMCIO OTEYECTBEHHLIX U 3apy-
6€>XHBIX MHCTPYMEHTAJILHBIX IIPOrpaMMHBIX cpeacTB. HauGoiiee mpocThie U3
HUX MOTr'yT paboTaTh Ha MePCOHAJBHBIX KOMITLIOTEPAX, ¥ C UX IOMOIIBIO MOXK-
HO CO3aBaTh IPAKTUYECKH IMOJIE3HbIE IPOrPAMMEI.

Crnenyer moHMMaTh, 4TO rpadpumuecKkas uudopmanusa, xpanumas B I'HC,
4YacTO IIOABEPraeTcsa MaHUIYJAANMHUAM THUIIA «PacTAHYTb», «CKaTb» U Gojee
CJIOYKHBIM M IIO9TOMY XPaHUTCHA, KaK IIPaBUJIO, B BEKTOPHOM (4 He pacCTPOBOM)
dopmare. Ecam ucxonHaa KapTa BBOAUTCA B KOMIILIOTED IIYTEM CKaHHPOBa-
HUSA, TO IIEPBOHAYAJNIBHBIA pacTPOBLIHA ¢opMaT m300pakeHHs IoJBepraercs
cIIenuaabHOI 06paboTKe, Ha3bIBaeMOM BeKTOpPHU3aIlueii, T. €. MeXKAy JUHUAMU
M TOYKAMH, COCTABJIAIIIHUMH H300parkeHHe, YCTAHABJIHBAIOTCA TIeOMeT-
puueckue u GOpMyJIbHBIE COOTHOIIIEHHS .

3HakomcTBo ¢ T'UC «KapTta MockBbI»

Cosganue I'IC He OTHOCHTCA K TEM 3aJaUaM, KOTOpble MOXXHO PeIlUTh Ha
IIKOJbHOM ypoKe. OMHAKO 3HAKOMCTBO C IIPOCTEHIIIMMHU 'OTOBBIMH IIpOrpaM-
MaMH 9TOro KJjacca ¥ paboTa ¢ HUMY He MPeJCTaBIAIOTCHA CIOKHBIMHU.
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Ha caiite momckoBoit cucremrr PamOiep mo aapecy http://nakarte.
rambler.ru pasmelnena 'MC, npuBasaHHAsA K KapTaM MHOTHX ropozos Poc-
cuu. HabpaB ykasaHHBIN agpec B Opaysepe, Bbl IONaLeTe HA MJIABHYIO CTPAHU-
ny I'iC. Ee @parmeHnT nmokasaHn Ha puc. 5.16.

Kapta MockBbl OTKPbITb KapTy |

[=]

Havano ¢opmsi |

Konel ¢popMbl

]

KoHely ¢popmbi

TlogpoSHas HHGOPMAIIIOHHO-CIIPABOMHAS KAPTA CTONMIEI POCCHI ¢ NETATEHOCTEEO 0 JoMa [ToKa3aHE! IIpHIe-
TAFOIIHE TePPHTOPHIL. [TOHCK AOMOB MO ampecy.
} pKapra Quuntanes Pa.l“}d_)d)_nﬂ'{gnﬁﬁaﬁjpca

Kapta Cankr-lNeTepbypra OTKDbITb KapTy |

Hauano gopMbl |

Konel, opmbl

i
!

i

| Kowey topmb!
| MTopoGHas HH(OPMAIHOHHO-CITPABOYHAS KapTa CeBEPHOM CTONHIEI POCCHI ¢ IeTABHOCTEIO A0 foMa. [Tokasa-
| HBL IIPIUIErAIOLTHE TEPPHTOPHH. [TOHCK IOMOB ITO afIpecy.
‘ .’Kap'ra inanor Pafidypaiizenbanka

Puc. 5.16. @parmenT raasuoi crparunsl I'YC na Pam6iaepe

Bri6epeM kapTy MOCKBEI 1 IIIeJIKHEM Ha CCHLUIIKE OTKPHITH KapTy. Ha skpane
yBugum ¢parmerT KapThl MockBEl (puc. 5.17).
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Puc. 5.17. @parmenT KapThi MockBbI B MacuiTabe 1:256000

HNsmenunB maciiTab BbIBOAA KapThl (Ha 9KPaHe IIPUCYTCTBYeT MacHiTabHas
ImIxasa), Mbl yBUAUM YKPYIHEHHOE N300paKeHIe IEHTPAJIbHO YacTH ropoja.
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Puc. 5.18. Kapra Mockssl B yKpynHeHHOM MacmiTabe 1:4000

C momomibio cTpoKM BBoZa IIoMCK MOXKHO UCKATh O0'BEKTHI CAMBIX Pa3HBIX
THUIIOB, Pa3MeIlleHHbIe B CTOJNHUILE: VAUNBI U JOMA, YUPEXKIEeHUsI, TeaTPhl, My-
3eu, yueGHBIE 3aBeJleHU A, TOCTHHHUIbI, CTAHIIMU MeTpo U MHoroe gpyroe. I'IC
IOMOJKeT BaM HaliT! MECTO Ha KapTe, IIOACKAaKeT aJ[peC X BEIZACT MHOTI'O IOII0JI-
HUTEJbHOH! II0JIe3HOM NHpOpMAaIIH.
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§ 30. I'eoundopMauHOHHBIE CHCTEMBI

Hanpumep, nouiem Ha KapTe MockBrl 30onapk. HaGepem B cTpoke Ilouck
CJIOBO «300IapK» U oTxaguM xomauay Hairu. ITosyunm Ha skpase m3obpa-

’KeHUe, TIOKa3aHHOEe Ha puc. 5.19.
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Puc. 5.19. PeaynbTaT NONCKAa 3001apKa

Ecan nckoMbIx 06/beKTOB HECKOJIBKO, TO CUCTEMA BBIJACT UX CIIUCOK, B KO-
TOPOM JaJjbllle HYKHO OyZeT caesiaTh BbIGOp. 3oonmapk B MockBe onuH. Hesasa
NOJIyYUTH Gosiee moApobHYI0 MHpOopMAKio 0 MOCKOBCKOM 300IIapKe, IIeJK-
HeM Ha ccelike Ilonpo6uee. Ha skpan 6yneT BbIBeAeHO M300paskeHUe, Npes-

cTaBJIeHHOe Ha puc. 5.20.
[ETH. TIOCMOTPETL HA XHBOTHBIX
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Puc. 5.20. Uadopmanmusa o MoCKOBCKOM 300HapKe
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Ha sTo0i1 cTpaHuIle BB y3HaeTe afpec 300IapKa, 6IniKaliiyio CTaHI IO MeT-
po, Tesedonsl, agpec Web-caiiTa, BpeMs paGoThbl U CTOUMOCTE 6uiieToB. JlocTa-
TOYHO MOAPOOHbIe JaHHBIE! 3/1eCh Ke MOXXHO Y3HATh O MEPONIPUATUAX, IIPOBO-
JAUMBIX B 300IIapKe, HAIIPUMED O IPOXOASIIEH B 300IIapKe BhICTaBKe TOIIUAPHO-
ro ucxkyccrsa (puc. 5.21).

BbIcTdBKa TOITHAPHOTO HCKYCCIRA

Pedrramr: W W0
" ¢

DHIYPBI KHBOTHBIX H3 BETOK KOXHH, sTMeHs, akalHH. IIlecTHMeTpoRbIH KHHT-KOHT, 4€Tbl-
pexmerpopas ITanaa, Buaum-ITyx, Opest H KoTeHok.
Time Onit Mocxsa

Havano dopme!

| 11936960

Batua 1C pc ac ‘4(" S| Mporonocoeats!
OlIEHKA: Do | |

OuteHka: 4.86, Bcero NporoiocoBano; 7

Puc. 5.21. Ctpanunua ¢ radopmManmeii o BeicTaBKe B MOCKOBCKOM 300IIapKe

WUcnonszoBanue 'UC uacTo 6bIBaeT BeChbMa MOJE3HO A paboThl, B GHITO-
BbIX cuTyanmuax. HeoneHnumo 3HaueHnue I'MIC ¢ mosHaBaTeNbHOM TOYKH 3pe-
HusA. BMecTO CTaTHYHBIX KapT, ¢ KOTOPBIMHU BbI OOBIYHO UMeeTe J1eJI0 Ha yPo-
Kax reorpaduu, BaM IpeJOoCTaBIASIOTCA «XHUBbIe» KapThI-COOECeIHUKH, CIIO-
coOHbIE OTBETHUTL Ha JIOOBIEe BONPOCHI, KacalolluecAd OPHUEHTHDPOBAHUS Ha
KaKOH-JIN00 MECTHOCTH.
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Cucrema OCHOBHbIX MOHATUN

I'HC — reounndopManuoOHEHbIE CHCTEMBI

HMHpopmaniuoHHBIE CHCTEMB], 6HA3HPYIOLIHECs HA KapTaX TePPUTOPHii

O6racmu npunoxcenuis 'HC

YupasieHue TeppuropuanbHble | CripaBku niud Hacesie- | MHOroe apyroe
U pa3BHUTHE CHyHOBI HHA: MeTeoCHpaBKa,
TeppUTOPHUIA JKu3HeobecieueHUs | afpecHas CIpaBKa, MO~
HCK OO'b€KTOB M IIp.
Yempoiicmeo 'HC
Cucrema Curcrema 06CTyKMUBaHUA 3aIIPOCOB Biok
6a3 JaHHBIX kKapTorpadudeckoin
HHpoOpMauHu

JpyskecKknii mob30BaTEILCKKI HHTEPdEHC

Bonpocb! n 3agaHun

1. a) HazoBuTe BO3MOXKHEIE 06,1aCTH TpaKkTHUecKoro npumenenus I'UC.
6) B uem 3aKH0YaeTCA MHOrOCIOMHEBIN NPUHIUT CTPYKTYpsI TUC?
B) Kakas nudopmanusa sxkiarouaerca B TUC?

r) Uto Takoe BexTOpu3auusa? B ueM CMBICI HCIOJB30BAaHHA 3TOHA IIPOLEAYPHI

BT'C?

2. Kakue ocHOBHBIE pe)XHUMBI paboThl Bo3MoKkHEI ¢ 'MC Tuna « Kapra ropoga»?

3. Honp06yﬁ're OIINCATh OCHOBHBIE€ TOYKH HABHUTI'allMH AJIA IIOMCKAa CBOEro ropojaa Ha

3JIEKTPOHHOH KapTe Poccuu.

§31

YTo Takoe 6a3a gaHHbIX

OCHOBO¥ JJIAd MHOrMX HH(GOPMaIlHOHHBIX CHCTEM (IIpeXK e Bcero, HHGopMa-

Ba3a gaHHbLIX — OCHOBa
MHpopMaLMOHHON
CUCTEMBbI

IIHOHHO-CIIPABOYHBIX CHCTeM) ABJIAIOTCA 6a3bI AaHHBIX.

Ba3za napsbix (BJl) — 3TO COBOKYIIHOCTS CIIEIIHAJIbHBIM 00pa3oM OpraHu-
30BaHHBIX JAaHHBIX, XPAHUMBIX B NaMATH BBIYHCJIUTEJbHON! CUCTEMBI U
OTPa’XaloHIUX COCTOAHME H B3aUMoOZeiicTBUe 00HLEKTOB B OIIpe/ie IeHHOM
npegMeTHOH objiacTH.
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ITox BRIYMCIUTENBHOM CHCTEMOIl 3[4eCh IIOHUMAETCA OTAEJBHEIH KOMIIbIO-
Tep UM KOMIBIOTEPHAS CeTh. B mepBoM ciyuae 6a3a JaHHBIX Ha3bIBae€TCS WEeH-
TPaJIM30BaAHHOM, BO BTOPOM CJIydae — paclpeaeeHHOM.

Baza gaHHBIX ABIAETCA KOMIIBIOTEPHOM MHPOPMAIIMOHHOM MOJEILIO HEKO-
TOpO# peasbHOM cucTeMbl. Hanpumep, KHHKHOro Gouzga OMOJIHOTEeKH, Kagpo-
BOI'O COCTaBa NPEANPHUATIA, yueOHOTO IIpoliecca B IIKoJie ¥ T. A. Takyio cucre-
MYy Ha3BIBAIOT NMpegMeTHOH 00JIacThi0 6a3bl JaHHBIX U UHPOPMALMOHHOM CHC-
TeMBbl, B KoTopyio Bl BxoauT.

OnrcaHue CTPYKTYPhl AaHHBIX, XpaHUMBIX B BJIl, HaswIBaeTcsa modenbio
npedcmasieHus OAHHbIX WUJIH KOPOYe — MOJeJabio JaHHBIX. B Teopun B]l us-
BECTHBI TPH KJIACCHYECKHEe MOJENY AAaHHBIX: HepapXuuecKas, ceTeBas ¥ peJis-
uuoHHas (TabauuHas). O6 aToM yoke mu1a peus B § 14. ITo Buay UCIons3yeMoit
MOJEeJH JaHHBIX 0a3bl JaHHBIX AEJIATCA HA HepapXHYecKHue, ceTeBble 1 peJid-
1HoHHBIe (TabJIMYHbIE).

B mocaeguue roge! npu padpaboTke MHGOPMAITMOHHBIX CHCTEM CTAJH HCIIOTIb-
30BaThCS M JApyrue BUABI Mofejeii maHHbIX. K HUM OTHOCATCA OOBEKT-
HO-OPUEHTHUPOBaHHBIE, 00'beKTHO-PEJIAIIMOHHEIE, MHOT'OMEPHBIE H APYTUe MOJe-
au. KiaccuuyeckuM BapraHTOM, M ITIOKA HanboJiee pacIpoCTPaHEHHBIM, OCTaeTCs
peJIALIMOHHAaA MoAeJb. B 6a30BoM Kypce HHPOPMATHKY BbI YK€ 3HAKOMHUJINCH C
OCHOBaMU peasaloHHBIX BJl. BCIIoOMHYM ry1aBHbIE MIOHATH S, CBA3aHHBIE C HUMH.

PensiuMoHHana Mogenb AaHHbIX

OcHoBHOI MHPOpMaITMOHHOM efUHHUIIEH peaAlonHoi Bl sBnsercs Tabau-
na. Baza JaHHBIX MOMKET COCTOATH U3 OAHOM Tabimuubl (ogHoTabsmuHaa BII)
WJIK U3 MHOY>KECTBA B3aMOCBSA3aHHLIX Tabaul (MHoroTabauuuasa BII).

CTPYKTYPHBIMH COCTaABJIAIOIIMMHU TaOIMIb] ABISIIOTCS 3AIIMCH U MOJIA.

moJte 1 noJie 2 noJie 3 Ce

samnuch 1

3anunch 2

3anuch 3

Kaxxpasa sanmuch coaepKuT nHpopMaIuio 06 oTAeI-HOM 06 BeKTe CUCTEMBI:
OJHOI KHUIe B OUOJIMOTEeKe, OMHOM COTPYAHHKE NPEAIIPUATHAA U T. . A Kax-
Jloe IoJie — 9TO OIIPEAEJeHHASA XapaKTEPUCTHKA (CBOMCTBO, aTPUOYT) OOBEKTA:
HasBaHWe KHUTH, aBTOD KHUI'H, GaMHUJINUS COTPYAHUKA, F'OJ POKACHUA U T, II.
ITonsa TabauIilk! JOJXKHBI UMETh HECOBIIaAalolle MMeHa.

B odnoti mabauye He 00nxHCHO 6blmb NOEMOPAIOULUXCA 3anuceil.

s xaxxgoi Tabaunel peasiinoasaoi Bl onpeaesaeTca riIaBHBIA KIOY —
oJie UJIM COBOKYIIHOCTD II0JIei, OJHO3HAYHO ONpeAeJAI0IUX 3anuch. Muaue
roBOpsi, 3HAYEHHE IIABHOTO KJIIOYa HE AOJIKHO IIOBTOPATHCA B PA3HBIX 3aIlU-
cax. Hanpumep, B 6U6110TeuHOM 6a3e JaHHBIX B KAUECTBE TAKOI'O KJIYa MO-
JKeT ObITh BbIOpaH HHBEHTAPHBIN HOMED KHUI'M, KOTOPBII He MOXKeT COBIIaAaTh
Y PasHBIX KHUT,
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JJis CTPOYHOTO NPEACTABIEHUA CTPYKTYPhI TAOMHUIIEI IPUMEHAETCS CIIENY-
1omgaa popma:

HMSA_TABJINIBI (MMA_TIOJA 1, UMA_TIOJA_ 2, ...,
HUMsA_TIOJSA_N)

ITogyepkuBaIOTCS MOJISI, COCTABJAIOLHE TJIaBHBIH KJIIOU.

B Teopuu pesnsnuoHHBIX 6a3 JAHHBIX TabO/NHIa HA3LIBAETCSA OTHOLUEHHEM.
OTtHoleHue no-aHrauiickm — relation. OTciona IPOUMCXOAUT Ha3BaHHE «PEJIs-
nuoHHble 6a3b! faHHBIX ». UMA_ TABJIAIIbI B HalneM IpuMepe — 3TO UM OT-
HomreHus. IIpuMepsl OTHOILIEHHHA:

BUBJIHOTEKA (MHB_HOMEP, ABTOP, HASBAHUE, I'O4_HN31,
HU3TATEJILCTBO).

BOJIBHHUIIA (ITAJIATA, HOMEP_ MECTA, ITAITUEHT,
JATA_TIOCTVIIJIEHUS, TUATHO3, IIEPBUYHEBIN)

Kaxxnoe nmosie Tabauupl mMeeT onpeAeseHHbIA THn. C THIIOM CBSA3aHBI ABa
CBOMCTBA 1101

1) MHO’KEeCTBO 3HAUEHHUM, KOTOPLIE OHO MOXKET IPHHUMATh;

2) MHOK€ECTBO OIlepaluii, KOTOphIe HAJ, HUM MOXKXHO BBIIIOJHSATD.

ITosne umeeT Takke opMart (AIUHY).

CyI1eCTBYIOT YeThIpe OCHOBHBIX THHA AJd moJseit BI: cumsonvHbiil, wucao-
80il, nozuneckuil u dama. Oiua noneir rabaun BUBJIMOTEKA u BOJIBHUITA
MOTYT OBITH YCTAHOBJIEHBI CJIEAVIOII[ME THIIBI:

cuMBoabHBIH THI: ABTOP, HASBAHUE, USIATEJILCTBO, IIAITUEHT,

AU ATHOS3;

yucaosou Tun: THB HOMEP, T'OO4_HN3MO, ITAJIATA, HOMEP_MECTA

mata: JATA TIOCTVYII;

aorwuecknit: IEPBUYHBIN.

B Hamewm caydae mose IIEPBUYHBIN nokassiBaeT, HOCTYIHI 6OJBHOM B
6OJILHUILY ¢ JaHHBIM AUATHO30M BIIEpPBbI€ MJIH IIOBTOpHO. Te 3anmucu, rae 3Ha-
yeHue 9Toro nojasa paBHo TRUE (MCTHUHA), oTHOCATCA K IEPBUYHBIM 60JIL-
HBEIM, 3HaueHHe FALSE (JIOYKDb) ormMedaeT moBTOPHBIX GoabHBIX. Takum obpa-
30M, I10JI€ JIOTMYECKOI'0 THUIIa MOXKET IPHHUMATh TOJBKO JBa 3HaYeHH .

B rabaune BOJIBHUII A uCIIoab3yeTcss COCTABHOM KJIIOY — COCTOSAIUN U3
aByx nojeii: IIAJTIATA 1 HOMEP MECTA. Tonbko ux coyeTaHue He IOBTO-
pAeTcA B pa3HBIX 3aIHUCAX (BeAb haMHUINU AITHEHTOB MOTYT COBIAJATH).

Cucrema ynpasneHus 6azamun aaHHbix (CYB[L)

Cucrema ynpasiaenusa 6azamu gamsbix (CYBJ/I) — KOMIIJIEKC A3BIKOBBIX

| IIpOrpaMMHBIX CPEeACTB, IIPpeJHa3HaAYEeHHbIX AJA CO3JaHuA, BeJ€HUA U
HCIIOJIb30BaHUS Oa3bl AaHHBIX MHOI'MMHM II10JIb30BaTeJaAMMA.

B zaBucuMocTH OT BHUJAA HCHIOJIL3YEeMOH MOJeJINM AAHHBLIX PpPa3IHYalOTCH
HepapxuyecKue, cereBble u peaanuonnsie CYB/I.
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HauGousbitiee pacnpocTpaHeHe Ha MEePCOHAJBHBIX KOMIBIOTEPAX HOJIYUH-
JIA TaK Ha3bIBaeMbIe NOJLHOPYHKUUOHAAbHbLe peasyuortibie CYBJ. ORn BHI-
MOJIHAIOT OXHOBPEMEHHO KaK (PYHKIIUIO CHCTEMHBIX cpeAcTB (cM. puc.5.1), Tak
1 QYHKIIMIO [IOJB30BATEJILCKOrO0 MHCTPYMEHTA [JIs CO3MaHUSA IPHUJIOKEHHNH.
IIpumepom CYB]] Taxkoro Tuma siBnaerca Microsoft Access.

IToanouyennaa undopmayuonnas cucmema Ha KOMNbIOMeEPe COCMOUM U3
mpex wacmei.
CYB]] + 6a3a 0anHbLx + npusONceHUA.

OcHOBHEBIE [geHCTBHA, KOTOPHIE IIOJbL30BATENE MOJKET BBIIIOJHATH C IIO-
mombio CYBI:

® co3zaHMe CTPYKTYDHI 0a3bl JaHHBIX;

e 3amnosiHeHUe 0a3bl JAHHBIX MHpOpMAaIlueit;

e yu3MeHeHUe (PeJaKTUPOBAHHUE) CTPYKTYPHI M COAEP:KaHUS 0as3bl AaH-
HBIX;
nouck uHpopmanuu B BI;

® COPTUPOBKA JaHHBIX.

Cuctema OCHOBHbIX NOHATUA

Ba3za namHBIX

Hasnavernue B/]:
OpraHM30BAHHOE XPaHEeHHE AaHHBIX B UHGOPMAILIMOHHOH CUCTEME

IlpegmeTHan o6aacTp — Moageas JaHHBIX —
obnacTh peasibHOM NeICTBUTEILHOCTH, omnMcaHHUe CTPYKTYPHI JaHHBIX,
oTpaxkaemas (MoJenupyemas) B B]] xpaHuMbIX B B

Buasl Moagesieil JaHHBIX

Hepapxuuecrkasn Cemesasn PenayuoH- HOpyrue:

Haxa 06beKTHO-OPHEHTHPOBAHHAS,
00'beKTHO-peJALMOHHASA U IID.

CTpyxTypa pejIiauHOHHON MO eIH

Ta6anna — 3anmuce — Ione —
OCHOBHA#A CTPYKTYPHAs COCTAB- | CTpPOKa TaGiIUILI; B Tabiaune BJIEMEHT 3AINCH
asmomasn peaauuonHoi BT HeT MOBTOPAIOIIUXCSA CTPOK (cTon6ers TabrHIET)
WUmsa Tabannnl C'naBHBIA KJIHOY — ATpuGyTEHI TONA:
(MMA OTHOILLIEHUS) HAECHTU(PHUKATOD 3alIUCH UM, THI, hopMAaT

(IpocToii, COCTaBHOI)

Cucrema ynpasiaenus 6azamu nanasix (CYB/L) —
nmporpaMMHoOe obecrieueHHe A1 paboThl ¢ 6a30# AAHHBIX
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Bon POChbi U 3anaHuns

1. a) [Ina yero npegHasHadYeHb! 6a361 JaHHLIX ? BoiOepHTe BEepHBIH OTBET:
1) AnA BHINOJIHEHHUSA BBIUHUCJIEHNHM HAa KOMIIBIOTEpeE;
2) pnd ocylLIeCTBJIE€HUSA XPaHEHUsI, IOUCKa 1 COPTUPOBKH JAHHBIX;
3) Ans NpUHATHSA YIPABIAIONINX DEIIeHHH.
6) Kakwue cyIiecTBYIOT BapMaHThI Kiaaccuburanuu BI?
B) Ilouemy pensnuonnsiii Bug B]l sBasercsa Hanbosiee pacipocTpaHeHHBIM ?
r) YUro Takoe 3aluch B pejdanuoHHon B ?
n) UYro Takoe moJe, THI N0Js; KaKHe ObIBAlOT THIEI HOJIeH ?
€) UYro Takoe ryIaBHBIN KJII0Y 3alIUCH?
2. OnpeaenvTe rNIaBHBIN KJII0Y X THIBI 3alIUCel B CJA€AYIONINX OTHOIIEHUAX:
ABTOBYCbBI (HOMEP MAPIIPYTA, HAYAJILHAA OCTAHOBKA,
KOHEYHASI OCTAHOBKA)

KWHO (KUHOTEATP, CEAHC, ®WUJIbM, POCCUVICKUH, IJIUTEJIBHOCTD)

YPOKH (OEHL HEIOEJIM, HOMEP VPOKA, KJIACC, IIPEIMET,
ITPETIOTABATEJID)

3. Onuiure CTPYKTYPY 3allicell (MMeHa moJiel, THIHI NoJIel, rJaBHble KJII0UM) A1
6a3 gauusix: PEMCBI CAMOJIETOB, HIKOJIBI TOPOJA, CTPAHBI MHUPA.

NMpoexkTupoBaHue
§32 | MHoroTabnuuHom
0a3bl 4aHHbIX

PaccMoTpuM Ha KOHKPETHOM IIPHMEPE METOAUKY IIPOCKTHPOBAHUSA MHOTO-
rabauuHoMi 6a3bl faHHBIX. [[J1a 3TOro CHOBA BepHeMCs K 3ajjaue MOJeJIupoBa-
HusA paboThl ¢ MHGOpPMAaIHeil, BEIMTOJIHIEMON IPUEeMHOM KOMHCCHEH NIpH II0o-
CTyILJIeHNH a6UTYpPHEeHTOB B yHUBepcuTeT (cMm. § 15).

Tabnuynas popma Mogenu gaHHbIX

B § 15 6n11a mocTpoeHa MoJdesb HaHHBIX, COCTOAIIAA U3 TPEX B3aMMOCBH-
3aHHBIX Tabaul. BocnpousseneM ee eire pas.

DAKYJIBTETHI CIIEITMAJIBHOCTH
HasBauune pakrybreTa HasBaHue cnenualbHOCTH
Ik3ameH 1 HaaBanue paxynbrera
Idk3amMeH 2 IInan npuema
Ox3ameH 3
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ABATYPUEHTHI

PerucrpaumnoHHbIii HOMED

DamMuIuA

HUma

OTuecTBO

JlaTa poxxaeHusa

Topon

3aKoHUYeHHOe yueOHoe 3aBe/ieHHe

HasBanue CcrenqnaJbHOCTH

IIpousBoacTBEeHHBII CTAXK

Mepans

OueHka 3a 9k3ameH 1

OLleHKAa 3a 9K3aMeH 2

OueHKa 3a 9K3aMeH 3

3auHcaeHHe

9Ty TpU TabJIUIBI MOKHO PACCMATPUBATE KaK MOJEJIb TaHHBIX B PEJIAIUOH-
Ho¥ CYB]I. Ho pa6oraTts ¢ Bl B TakoM Buae Heyxob6Ho. ITomumo Toro, uto pe-
nanuoHHada Bl KossKkHaA cOCTOATH U3 TabauIl, K Heil NPeAbABIAECTCA enle pAl
TpeboBaHMIA.

OpHuM U3 IIaBHBIX TPeGOBaHUM sABJIsAeTCA TpeOoOBaHHE OTCYTCTBMA H30bI-
TOYHOCTH (MM MUHUMH3ALUSI U30BITOUHOCTH) AaHHLIX. U30OBITOYHOCTh IIPU-
BOJIUT K JIMIITHEMY pacxoAy naMATH. [[aMsiTh HYKHO 9KOHOMUTH. ITO HE TOJIb-
KO yBeJINYNBaeT HHOOPMAIMOHHYIO IIJIOTHOCTDh 6a3bI JaHHBIX , HO M COKpaIlaeT
BpeMs MOUCKa ¥ 00paboTKU TaHHBIX,

OueBUIHBIN HELOCTATOK ONMMHUCAHHBIX TA0JIUIL, — MHOTOKPATHOE IOBTOPEHUE
JJIMHHBIX 3HAYEHUH MoJieil B pa3HbIX 3anucax. Hanpumep, Ha3BaHHE CIIELM-
anbHOCTH «Pagmnodusnka u sjleKTpoHHKA» 6yaeT moBTopAThesa B 100 3amucax
mis 100 abutypueHTOB, KOTOphIe Ha Hee nmocTtynaioT. IIponre caenats Tak. B
Tabaune CITEIITMAJIBHOCTU ansa xaKaoil cmenuaJsHOCTA BBECTH CBOM KO-
porkuii kox. Torpa monHoe HasBaHue 3anuineTcA B Bl ToJIbKo OqUH pas, a B aH-
KeTax abUTYpPUEHTOB OyIeT YKa3bIBAaThCA TOJBKO KOoA. TOUHO Tak ke MOYKHO
3aKOAUPOBaTh Ha3BAHUS (PaKyILTETOB.

Baecem usmenenusa B tabaunus PAKYJIBTETHI u CITIELTMAJIBHOCTMN.

PAKYJIBTETHI CIIEHIHAJIBHOCTH
Kox dakynbrera Kog cneuunanpHOoCTH
HasBanue paxkysnbrera Haszsanue cnenuaJbHOCTH
Oksamen 1 Hassanue dpakyibrera
Ox3ameH 2 IInan npuema
JK3aMeH 3
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3aech npeanoaraloTCA JBa YIPOUIAOINX AOMYIIEeHNUA: IIYCTh HA PA3HBIX
CIIeIMaJIbHOCTAX OZHOro (aKyJabTeTa CAAIOTCA OAHHU U TE JKe 9K3aMeHHbI, a YHuC-
JIO 9K3aMEHOB Ha BceX (haKyaIbTeTax paBHO TPEM (9TO BIIOJIHE Pa3yMHO).

Ouenb HeyA0GHOI 1151 paGoTHI sAiBaseTca Tabauna ABUTYPUEHTDI. B weit
CJMIIIKOM MHOTO mnoJjeii. B yactHocTH, Takyo Tabauny Heyao6Ho GyaeT mpo-

CMaTpHUBaTh HAa 3KPaHe, JIE'KO 3allyTaThbCA B IIOJIAX.

IToctynum caeayromum ob6pasom. Pasaenum «Gospmiyio» Tabauiy
ABUTYPUEHTEHEI Ha yeThIpe TaGJIMUILI TIOMEHBIIIE:

AHKETHI ABATYPHEHTHBI OIIEHKH HTOT'A
PerucrpanuoHHbIH PerucrpanoHHbIH PerucrpamuoHHBIH PerucrpauMOHHLIH
HOMEp HOMeEp HOMEp HOMED
Damunausa Kop cienmuansHocTu | OneHKa 3a ak3ameH 1 | 3auncaeHue
Hma Megans OrneHka 3a 5K3aMeH 2
OTtuecTBO IIpousBoacTeenHblit | OlleHKA 3a 3K3aMeH 3

crax

Hdara poxaeHus

Topon

3aKOHUYEHHOE
yuye6GHOe 3aBefeHue

C rakumu TabauiamMu pa6oTaTh ropaszo nporue. Ha pasHbeIx aTanax paboTsl
IIPUEMHO KOMHMCCHH KayKaas U3 3TUX TabJauIl OyaeT UMeTh CAMOCTOATEJIbHOe
3HaYeHHue.

Ta6auna AHKETDI conepXuT aHKeTHbIe AaHHBIE, HE BINUAIONINE Ha 3a4HC-
JeHMe abutypueHTta B By3. B Tabauune ABUTYPUEHTHBI comepskaTcs cBeje-
HUd, oNpeesdonie, KyAa NOCTynaeT aGUTYPUEHT, a TaKyKe JaHHBIE, KOTO-
pbI€ MOI'yT HOBJIMATL HA €ro 3aYyuciieHNe (CTa)X M Hajudne Meaanu). Tabauna
OIIEHKH — 5T0 BeAOMOCTb, KOTOpad 6yAeT 3aloJIHATbCA AJNA BCeX abUTypH-
€HTOB B IIpoliecce ntpueMa sx3ameHoB. Tabauia UTOT'A 6yaeT coaepxaTh pe-
3yJIbTaThl 3aYNCJIEHUSA BCeX aOUTYPHUEHTOB.

OTHOLWEeHUA U CBA3U

Kaxaa U3 CIPOEKTHPOBAHHLIX BhIIIE TaGauI[ OyaeT npeacrapieHa B B]
OTAEJILHBIM OTHoleHueM. OmunieM Bce UX B CTPOYHOH dopMe, 1aB B HEKOTO-
PBIX CIIy4YasiX IIOJISIM COKPallleHHBIe MMeHAa U IOAYEPKHYB IJIaBHbIE KJII0YH.

PARYJIBTETHI (KOO_®KT, PAKVJILTET, 3K3AMEH 1,

JKAMEH_ 2, 9JK3AMEH_3)

CIEITHAJILHOCTH (KOJ_CIIEIT, CIEIITMAJIBHOCTD, KOI_®KT,
TIJIAH)

ABUTYPHEHTSBI (PET_HOM, KOJI_CIIEILl, MEJAJIb, CTAX)

AHKETBI (PET'_HOM, ®AMWJINS, UMS, OTYECTBO, TOl_ PO/,
TOPOJ], YI_3ABEJEHMUE)
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OIIEHKH (PET_HOM, OIIEHKA_1, OIIEHKA_2, OIIEHKA_3)
HTOI'A (PET_HOM, 3AYHNCJIEHUE)

YmolvL amu wecmb mabauy npedcmasiiiu coboii cucmemy, mexicoy Humu
00axHHbL ObiMb YCMAHOBAEHYL CEA3U.

PDaKTHIECKH CBA3H yXKe UMEIOTCsA depes obnue nMeHa noJeii. IlepBrie fBa
OTHOILIEHU A CBA3aHbI MEX QY co60# KoxoM haKyJILTeTa, BTOpOe U TPEThE — KO-
AOM CIEIIMAJIBHOCTH, a YeThIpe IIOCJHEHMX — PErucTpalMOHHLIM HOMEDPOM.
CBA3M IO3BOJIAIOT ONPENEJHUTh COOTBETCTBUS MEXAY JIOGHIMH AAHHBIMHU B
aTux tabaunax, HampuMep MeXXay aMuiIneil HeKOTOpPoro abUTypUeHTa U €ro
OLIEHKOH 10 MaTeMaTHKe; MeXXy Ha3BaHUEM IopoZia U pe3yJbTaTaMHU dK3aMe-
Ha II0 PYCCKOMY S3BLIKY BBIMYCKHMKOB IIIKOJI 3TOr'0 ropoja u np. Baarogaps
3TUM CBA3AM CTAHOBHUTCS BO3MOYKHBIM IIOJIYUYEeHHE OTBETOB Ha 3aIIPOCHI, Tpeby-
IOIMe MOMCKa UH(POPMAIIUY B HECKOJbKHUX TabJauIlaX OAHOBPEMEHHO.

Cxema 6a3bl AaHHbIX

1A ABHOTO YKa3aHUA CBsA3€H MeX Ay TabJauIaMy JOJKHA GBITH IOCTPOeHA
cxeMa 0a3bl JAaHHBIX. B cxeMe yKa3bIBaeTcs HaJuuue CBA3eHM Mexay Tabauia-
MH ¥ TUIBI cBA3eii. CxeMa AJ1A HalIe CUCTEeMEBI IIpecTaBjeHa Ha puc. 5.22.

PAKYJIBTETHI

CIIEITMAJIBHOCTH

AHKETBI ABUTYPHUEHTHI OILIEHKH

HUTOT'H

Puc. 5.22. Cxema 6a3bl JAHHBIX

B cxeme UCIIOJIL30BAHBI ABA THIIA CBA3ei: 00U K 0OHOMY U O0UH KO MHO-
2um. IlepBrIii 0603HaYeH ABYHaIpaBJIEHHOH OAUHAPHON CTPEJIKOM, BTOPOl —
OIMHAPHOM CTPEJIKOH B OJHY CTOPOHY M ABOMHOH — B apyryro. IIpu cBasu
«OIUH K OJHOMY» C OGZHOH 3amUCchIO B TaOJIHIle CBsAI3aHA OGHA 3aIUCh B APYToH
rabaune. Hanpumep, ogHa 3anmuck o6 aGUTypHUeHTe CBsI3aHA C OMHUM CIIMCKOM
oueHokK. IIpn HAJIMYUM CBASH «OAUH KO MHOTHM» OJHA 3allUCh B HEKOTOPOI
Tabiunile cBsizaHAa ¢ MHOXKECTBOM 3amuceil B Apyroi rabimuue. Hampumep, c
OogHUM (aKyJILTETOM CBS3aHO MHOYKECTBO CHEI[MAaJBHOCTeil, a ¢ OZHOM
CIIeMaJIbHOCTBI0 — MHOYKECTBO a0UTYPHUEHTOB, IIOCTYMIAIOIAX HA 3Ty CIEeIU-
aJIbHOCTb.
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Kaxk rosopuyocs patee, CBA3b «OAUH KO MHOTMM» — 3TO CBA3b MeXKAY ABY-
Ms COCEAHHMM YPOBHSAMH HepapXUUECKOil CTPYKTYpPBI. A TaGJHUIBI, CBS3aH-
Hble OTHOLIEHUAMH «OAUH K OJHOMY » , HAXOAATCA Ha OAHOM YPOBHEe HepapXUH.
B npunnune Bce oHM MOryT ObITh 06'beAUHEHBI B OAHY TabJHIY, ITIOCKOJBKY
raaBHbIH K04 Y HUX oaud — PEI’ HOM. Ho uem aTo Heyn06HO, 6b1710 06BsC-
HEHO BHIILIe.

Y10 Takoe LeNnoCTHOCTb AaHHbIX

CYB]] noddepicusaem opzanuszayuio ceaseit mexncdy madauyamu B]], ob6ec-
neuuesarowyo o0HO 8axiCHOe ¢80llcmao 6a3bt JAHHbLX, KOMOPOE Ha3biéaemcs
YenrocmHoCmvio 0AHHbLX.

CucremMa He JAONYCTHT, YTOOLI OAHOMMEHHbIE MOJIA B DA3HBIX CBA3AHHBIX
MeXKAy co60il TabIuIax ¥Mean pasdHbele 3HaUeHUsI. CorJlacHO 3TOMY IIDHUHITUITY,
6yleT aBTOMaTHYECKH KOHTPOJHUPOBATHCA BBOJ AAHHBIX. B ¢BA3aHHBIX Tabiu-
IIaX MOJKET OBITh YCTAHOBJIEH PeHCUM KACKAOHOIL 3amMeHbl: €CJIU B OJHOI 13 Tab-
JINIL U3BMEHsAEeTCs 3HaUeHNe 10JIs1, 110 KOTOPOMY YCTaHOBJIEHA CBsA3b, TO B APYTUX
Tabannax OAHOMMEHHBbIE IIOJIA ABTOMATHUYECKH H3MEHAT CBOM 3HAUYEHUS.
AHaJOTUYHO JeHCTBYET Pex UM KACKAdHOz0 YOanleHUsA: AOCTATOYHO YyAAJIUTh
3alUCh N3 OAHOI TaG/IHUIIbI, YTOOBI CBA3aHHbIE 3alIHCH HMCUYE3JIN M3 BCeX OCTaNb-
HBIX TabJuuI. 3TO eCTeCTBEHHO, NIOCKOJILKY, HAIIPUMED, €CJIM 3aKPhIBaeTCs Ka-
KOM-TO haKyJbTeT, TO HCUE3AIOT U BCe ero crnenuaabHocTi. Uan ecau y abuTy-
PHEHTa U3MEHSIIOT PeruCcTpallMOHHbIN HoMep B Tabaune ABUTYPUEHTDI, To
aBTOMATHYECKH HOMEP J0JI:KeH OOHOBUTHLCSA U B IPYrux Tabaunax.

Ha aTom npoexmuposanue 6a3bsl JaHHBIX 3aBepilaeTcsa. ITo 6bIJ TeopeTH-
yeckui aTan. IIpakTrueckas pabora mo cozgaHuo 6a3kl JAHHBIX Oy/leT IPOXOo-
OUTh B paMKaX KOMIOBIOTEPHOI'O MpaKTHUKyMa.

Cucrtema OCHOBHbIX MOHATUA

IIpoexTHpOBaHME MHOrOTa6AMIHOM Ga3bI JAHHBIX

1-: s3man: anaaui npedmemmnoil obaacmu

PesynbraT: mOoCTpOoeHUE CTPYKTYPHI KAHHBIX —
UHPOPMAaIUOHHON MOJe Iy npeAMeTHOM obnacTu

2-i 3man: nocmpoernue modenu Oannoix nua Oynyimeit B

PeasuuomHAA MOENb JAHHRIX
(cuctema Tabnuir)

Tunut censeil Cxema Ifenocmuocmo

OnuH K ogHOMY, Tpad, orpakaromuii | CBOHcTBO COrJIacCOBAHHOCTH AEHCTBUH C IIOBTO-
OAHMH KO MHOI'MM | CTPYKTYPY AAHHBIX ¥ | PAIOIMMHUCA JaHHBIMM  (IOA4EPXKHUBAETCA
cBaseil B B CYBI)
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Bonpocbi n 3apaHusa

1. a) ITepeuncauTe 3agauu, KOTOPEIE AOJ»XKHA PEIATH IIPOEKTHpyeMasa HHpopMann-
OHHasd cucrtema «IIprmeMHas KOMHCCHS ».
6) Kaxme nHpOpMAaIMOHHEIE IIPOLECCHI IPOXCXOAT HA PA3JINYHEBIX 3TAIIaX IIPHUEM-
HOM KaMIIaHHUH B By3e?
B) Kakasa nHpopmanus nobasisercs K 6a3e JaHHBIX Ha KaxXJI0M aTane?

2. a) B ueM zaxJiouaeTcsa DOCTPOEHHUE MOAETH JAaHHBIX ?
6) Yto o3HauaeT cBoiCcTBO HeJocTHOCTH B ?
B) Kakue nannsnie caegyer no6aButs B Bl mpueMHON KoMHUCCHH, eclu TpebyeTcs
YYHTEIBATEH IIpeNogaBaTeeil, IPUHNMAIOIINX 9K3aMeHbl, H AeJieHne abuTypHueH-
TOB HA 9K3aMEHAI[MOHHEIE IPYIIbI?
r) Kakue pnannreie ciaeayetr fo6aButh B Bl mpueMHOM KOMHCCHH, €CIH JOIOJHHU-
TeJILHO K TPeOOBAaHHUAM IIPEALIAYIIErO 3aaHUA HY)»XHO YYUTLIBATH PACIIUCAHHE 9K -
3aMEHOB, T. €. CBeJJeHHUs O TOM, I'ie, KOrja ¥ KaKOMy IIPEno aBaTeaI0 caaeT 9K3a-
MeH JaHHadA rpymnmna?
I) IToctpoiite cxemy BJI ¢ yueTOM BHIOJTHEHUA 3aJaHuit 2, BU 2, T.

3. a) IIpu npoexTpoBauuu B]l Gbiiu onpefeseHEI CAEAYIONIAE OTHOIIEHU S
MATA3HHHOMEP_ MAT, TUII, AJPEC, INPEKTOP, TEJIE®OH)

OTAEJ (HABBAHUE OTM, BABEAVIOIIIUN, TEJIE®OH)

IIPOAABEII (TABEJILHEINT HOM, ®PAMUJIUA, UM, OTYECTBO,
KATETOPHS)
SBAAIOTCS U 5TH OTHOLIIEHUS CBA3AaHHELIMH? Jlo6aBbTe Bce, UTO HEOOXOAMMO AJISA
uX cBA3HU; n3o6pasure cxemy BJl B rpaduueckom Buje.

6) CupoexTupyiiTe 6a3y AJaHHEIX AJA HHPOPMAIIMOHHOM cucTeMbl «Hama mkoia»,
cozepKalieil cBejeHNA 06 YUNTeNAX, YIeHHKAaX, Kjaccax, H3y4aeMbIX IIpeaMeTax.
3ameuaHue: JTaHHOe 3aZaHHEe HOCUT TBOPYECKH I XapaKkTep 1 MOYKeT OLITEH BLIIIOJIHE-
HO BO MHOTHX BapHMaHTaXx. ¥ CTPoOiTe KOHKYPC Ha Jiydlilee pellleHue 9TOH 3aaqyH.

Co3paHue
§33 | 6a3bi
AaHHbIX

Baza nanHpIx cosnaercs cpeicrtBamu CYB]I. Co3naHue IPOUCXOJUT B Ba
aTamna:

1) ITocTpoeHue CTPYKTYPHI TAOJIHUIL U YCTAHOBKA CBA3€H.

2) BBox aHHBIX B TaGIHIILI.

Ha mepBoM aTame B KaxXJo# TaGaulle onpelensilOTCA MMEHa IIoJeil, UX
Tunsl 1 dopmaTel. CoBceM He o6a3aTenbHO Bce Tabaunsl Bl nomxHbI 6BITH
NIOCTPOEHBI ONHOBPEMEHHO. B HallleM mpuMepe Ha Ha4yaJIbHOM aTane paboThl
IPHUEeMHOH KOMHCCHUH MOTYT ObIThL co3aaHbsl Tabaunnsl @PAKYJIBTETHI u
CIIEITMAJIBHOCTH. CTpyKTypsl 3TUX Ta6Gaul, npeicTaBjeHsl B Tabu. 5.1
u 5.2.
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Tabauya 5.1. PAKYJIBTETHI

Hma mona Tun moxa Jauna (Popmar)
KOO_®KT TEKCTOBBI 2
PAKVIIBTET TeKCTOBBIH 30
SK3AMEH 1 TEeKCTOBBIMH 30
9K3AMEH_2 TEeKCTOBBIH 30
9K3AMEH_3 TEeKCTOBbBIM 30

Tabauya 5.2. CIIEHHHAJBHOCTH

Hmsa nmoas Tun moasa Jdauna (Popmar)
KOI_CIIEL, TEeKCTOBBIH 3
CIIEHIXAJIBHOCTB TEKCTOBBII 30
KOIO_®KT TEeKCTOBBIN 2
IIJIAH YHCJIOBOM ITenoe

3aTtem cpeacrBamu CYB]l ycranaBiauBaloTCA CBA3SH MeXAy TabanmamMu ye-
pes obmee nose KO _ CIIEIL.

ITocne aToro TaGauNbl MOXKHO 3aTOJHATh JaHHbIMH. CoBpeMmenHble CYB]]
IIPEIOCTABIAIOT IIOJIL30BATEI IO YAOOHEIE CpeZicTBa BBOAA. [laHHbIe MOYKHO BBO-
AUTH HEIIOCPEACTBEHHO B CTPOKH Ta0JINII, OTPa’KaeMbIX Ha 9KpaHe, NI Yeped
AuajoroBele oOKHa — ¢opmsel (puc. 5.23). B npouecce Broga nanabeix CYB]]
OCYLIECTBJISET aBTOMATUYECKHHA KOHTPOJIb COOTBETCTBUA BBOAUMBIX JaHHBIX
00 BbABJIEHHBIM TUIIAM U )OPMATAM IIOJIEH.

R . T
| ] Per_nom [ior2

| AMUNUA [Bacunbesa

| um IDnbra N
| OTHECTBO IHm(onaeBHa

roroa lﬂepr

| PATAPOXA [ 121081
| HYLSABENEHME  NTY N

’!Iub. L‘!I II 1 s {vpelu 12 Y

Puc. 5.23. ®opma Jus BBOJA, IIPOCMOTPA U PeJAKTHPOBaHUSA TAGINIIbL

B Ta6s. 5.3 npuBenensl nepBrie Tpu 3anucu tabinuusl PAKYJIBTETHI, a
B Tabs. 5.4 — mects 3anuceil Tabauns CIIEITUAJIBHOCTH.
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Tabauuya 5.3. PAKYJBTETHI
KOO_®KT DAKYJLTET IK3AMEH_1 I9K3AMEH_2 IK3AMEH_3
01 9KOHOMUYECKHH | MATeMaTHKa reorpagusa PYCCKHI A3LIK
02 HCTOPUUYECKUH HCTOPUA HHOCTPaHHBIA COYMHEHHe
OreuecTBa A3BIK
03 IOPHUAUYECKHUH PYCCKHI A3BIK HMHOCTPAHHBIHA ofIecTBO3HAHHE
A3BIK
Tabauya 5.4. CIIEITHAJIBHOCTH
KOJ_CIIEIT CIIEIITHAJIBHOCTbH KOOQ_®KT MNJIAH
101 GHUHAHCH U KDEXUT 01 25
102 6yxraJTepcKuii yuer 01 40
201 HCTOPUA 02 50
203 IOJINTOJIOTH A 02 25
310 IOPHUCOPYACHIIUA 03 60
311 conuaJbHasA pabora 03 25

Ha sTane npuema foKyMeHTOB B 6a3y JaHHBIX OyayT n100aBJIeHb! TaGIHUIIbI
AHKETBI 1 ABUTYPUEHTHI. Ux cTpyKTypHI NIpeACTaBJeHbl B Tabua. 5.5

u 5.6.

Tabaruya 5.5. AHKETBI — cTpykTypa TabauIhI

Hmsa noas Tun noas Jnauna (popmar)
PEI' HOM TEKCTOBBIHI 4
DPAMUIINA TEKCTOBBLIHA 30
UM TEeKCTOBBI 20
OTYECTBO TEKCTOBHIK 20
OATA_POMX] zara
roron TEeKCTOBBIHI 30
Y4_3ABEJEHUE TE€KCTOBBIH 50

Tabauya 5.6. ABUTYPUEHTDBI — crpykrypa Tabauns:

Wms noas Tun noast Jsmnua (bopmar)
PET_HOM TeKCTOBBIH 4
KO _CIIEIL TE€KCTOBBIH 3
MEIOAJIb JIOTUYECKHUH
CTAMX YHUCJIOBOM naaBawImui, 1 nudpa oocse 3anaToi
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Ilocioe ycTaHOBKH cBsA3el TabJaUIBI OYAYT 3aMOJHATHCA AaHHLIMUA. IlepBhie
ABeHAAIIATh 3aMuceil B 3TuxX Tabauiax npusBefeHsb B Tabi. 5.7, Tabi. 5.8.

Ta6auya 5.7. AHKETHBI

PEI'_HOM| DPAMUJIAA | HMA OTYECTBO TOPO[J, JATA_ | Y4_3ABE-
PO JEHHUE
1012 BacunbveBa |Osabra Huxkonaesna |Ilepmb 12.10.81 |[IITY Ne 8
1023 BrikoB Anexceit | Uinbpny KyHuryp 24.04.82 |IIxona Ne 7
1119 Kpyr Bopuc Mouceesuu | Ilepms 18.09.82 | IlIxkoxa
Ne 102
1120 |JIucrees dmutpuit | Bragumupo- | Bepesnukn |01.12.81 |IIxkomaNe 5
BHY
2010 |Eankun BukTop | AnexkceeBuu |JIbichBa 20.07.82 |IITY Ne 1
2015 Myxuu Oser HNBaHoBHY Ilepmnb 25.03.78 |IlIkona
Ne 77
2054 T'puropreBa | Hatanwsa | ImurpresHa | Bepesumku |14.02.80 |IlIkona Ne 3
2132 3yboBa HWpuna AdanacneBHa | IlepMb 22.11.81 |IIIkona
Ne 96
3005 |AmnHoxun Cepreit ITerpoBuy ITepmp 30.03.82 g-lulozna
3034 Kaxkun Huxkonait | AxuMoBry ITepmb 19.10.81 ;Irlxio;a
3067 | dukwmit Nnba Bopucoeuu |Bepesuuku |28.12.77 |IlIkona Ne 3
3118 |Unpun Ilerp Buxroposuu | Kynryp 14.07.80 [TITY Ne 8

Tabauya 5.8. ABUTYPHEHTBI

PETr_HOM | KOJ_CIIEI] MEJAJIb CTAXK
1012 101 1
1023 101 O 0
1119 102 0
1120 102 [} 0
2010 201 O 0
2015 203 a 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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Koraa raunyTca npueMHbIe 3K3aMeHEI, ToHanobuTcsa tTabauna OILIEHKHA.

OnunimemM ee cTpyKTYypy —Tabi. 5.9.

Tabauya 5.9. OIEHKH — cTpyKTypa Ta0auubl

Hmsa noas Tun noas JAauna (popmar)
PEI' HOM TEeKCTOBBIHA 4
OIIEHKA 1 YUCJIOBOM 6aATOBBIHA
OLEHKA_2 YHCJIOBOM 6aiiTOBBII
OLIEHKA_3 YHUCJIOBOM 6aiiTOBBII

Tun «6aiTOBEIN» ABJISETCA PA3HOBUAHOCTHIO THIIA «leabIi». OH IpUMeHs -
eTcA AJIA IeJIbIX MMOJOXKUTEJbHEIX YHces B aAuamna3ode oT 0 1o 255 1 3aHnMaeT B
namMaTH 1 6aiiT. IIoCKONBKY OIEHKH IPUHUMAIOT 3HAYEeHUS OT 2 0 5, TO 3TOT
THII OKa3kIBaeTCa Haubojiee «3KOHOMHEIM» .

A BOT KaKO# BUJ IIpUMeT TabauIa ¢ pe3yJbTaTaMU cAa4YM 9K3aMEHOB Iiepe-
YUCJEeHHBIMH BhIIIIE IBeHAAaThio abuTypueHTamMu — Taba. 5.10.

Ta6auuya 5.10. OIEHKH

PEr_ HOM | OIIEHKA_ 1 | OIIEHKA_2 | OIIEHKA_3
1012 4 5 5
1023 4 4 4
1119 5 5 5
1120 3 5 5
2010 3 2 0
2015 5 5 5
2054 4 5 5
2132 4 3 5
3005 3 0 0
3034 3 3 4
3067 5 4 3
3118 5 5 4

W HaxoHern, octajsock co3aars Tabauny UTOI'Y nnsa 3aHeceHHA B Hee pe-
3YJIBTATOB 3aYNCJIeHNA aONTYPHEHTOB B yHUBepcuTeT. CTPYKTypa ee onucaHa
BTabnm. 5.11.

Tabauuya 5.11. ATOTH — cTpykTypa Tabamnisl

Hmsa nons Tun monsn Anauna (Dopmar)
PEI' HOM TEeKCTOBBINA 4
3AYHUCJIIEHUE JIOTHYECKHH

Copeprxanue Tabauubl NpuBeAeHO B Taba. 5.12.
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Tab6auya 5.12. ATOTHA

PET_HOM

3AYHUCJIEHHE

1012

O

1023

1119

1120

2010

2015

2054

2132

3005

3034

3067

3118

Ooooooooio|oo

Jloruueckue snaueHus nojiga SAUYNMCJIIEHNE nepBoHAYAJIbHO OTMEYAIOTCH
NYCTBIMH KBaJpaTUKaMH, 0003HAUYAIONIAMH «JIOXKb» («HeT») (3HAUEHHE II0
YMOJYAHHIO JIOTMYECKOr'0 moJid — «HeT»). Ilociie 06'bABIEHUA HUTOrOB IJIst
NPUHATHIX a0UTYPHEHTOB 3TO 3HAUEHHE GYAET 3aMeHeHO Ha «Jla» (BHICTABJICHA
rajouka). OcTasoch HOAKJIIOYATE 3Ty TAbIHNY K cxeMe uepes nosxe PEI' HOM.

Cuncrema OCHOBHbIX NOHATUNA

Coszzanue 6a3b1 JaHHBIX

Cospanne B]l ocymectBiasierca cpeacreamu CYB]]

Cosdarnue cmpyxmypovt BI]

Beod dannbix

Coananue Tabn

YcranoBka cBasen
(cosmaHKe CXeMEI)

BBog B cTpOKH
TaGIHI B

Baopg uepes dpopmy

Onucanmne noJieit,
THIIOB, GOpPMATOB,
KJIIO4YeH

Ceasm uepe3 obmjme
TIOJIAA: OAWH K OHOMY
HJIY OJHH KO MHOTHM

ABTOMaTHYECKHNIH KOHTPOJBL COOTBETCTBMSA
AAHHEIX THIAM ¥ dopmaTam moseit

Bon PoOcCbi U 3agaHusR

1. YT0 HY)KHO UMETH /1A TOTO, YTOOKI HAYATH IIPOIECC CO3MaHNA 6a3bl JAHHBIX ?
2. Kaxkyro undopmanmio ny»xuo ykasars CYB] ans cosnanna rabaum BI?

3. KakuM cnoco6oM MOAKHO BBOAHTE JaHHEIE B TAOINIIBI?
4. Buem CYB/I noMoraeT noi»30BaTeJIIO IPOU3BOANTE 6€30MNGOUHEI BBOA AAHHBIX 7
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3anpochbl Kak NpuUIoXeHus
uHdopMaumnoOHHOU
cUcTeMmbl

HeiicTBus, BRIIOJIHAEMbIe Hax HHMDOpManueil, XxpaHsimeiicsa B 6a3e JaHHBIX,
Ha3BIBAIOTCH MAHUNyauposanuem dannotmu. K HUM oTHOCATCA BLIGODKA AaH-
HEBIX IO HEKOTOPHIM YCJIOBUSIM, CODPTHUPOBKA JaHHbIX, OOHOBJIEHUE, yAaJleHue
ycTapeBIIMX U 1o6aBJIeHNe HOBBIX JaHHBIX. BhIMOMIHEHNE 9TUX JeHCcTBUI IPO-
HM3BOAUTCSA C IIOMOIIBIO 3aIIPOCOB.

3anpoc — smo xomanda k CYB]/] na ebtnoanenue onpedenrennozo euda ma-
HUNYAUPOBAHUS OAHHbLMU.

Cy1miecTByeT yHUBepCAJIbHBII A3BIK, HA KOTOPOM QOPMYJIMPYIOTCS 3aIIPOCHI
Bo MHorux CYBJl. O HasbiBaeTca SQL (Structured Query Language) —
CTPYKTYPHPOBAHHHIN A3BIK 3alIPOCOB. 37eCh MBI OKa3bIBaeMcs Iepel BbIOO-
POM, ¢ KOTOPBHIM YACTO IPUXOLUTCHA CTAJIKUBATHCSA B HHPOPMATHKe: 00ydIaThCs
COCTaBJICHUIO 3aIIPOCOB Ha A3bIKe SQL MJIM BOCIOJIL30BAThCSA KAKUM-TO GoJiee
BBICOKOYPOBHEBbBIM BCIIOMOT'aTeJILHLIM CpeACTBOM. B GOJIBIIIMHCTBE COBpEeMeH-
He1X CYB]] Takue cpeactBa umerorca. Hanpumep, B Microsoft Access aTo KoH-
CTPYKTOP 3aIIPOCOB.

B yue6HBIX Iesigx MBI 6yeM HCIIOJIb30BATh CTPOYHOE ONTMCAHUE KOMaH], 3a-
IPOCOB Ha IPUAYMAHHOM (THIOTeTHYeCKOM) A3bIKe. OH 61n30K K SQL, ogHaKO
UMeeT He TaKOM CTPOTHH CHHTAaKCHUC H, KPOMe TOr0, UCIOJIb3yeT PYCCKHe CIIy-
skebOHBIE cJIoBa.

Komanga 3anpoca Ha BBIGOPKY JaHHBIX U3 BJl Ha rHIIOTeTHYECKOM A3BIKEe
3aIIPOCOB MMeeT CJeAYIOIIHUiA hopmar:

.BBIOpATH <CIIHCOK BBIBOAMMBIX IIOJIeii> rae <ycJjioBHe BbIOOpa™>
COPTHPOBATH <KJII0OY COPTHPOBKH> II0 <IOPALOK COPTUPOBKH >

He Bce cocTaBiasoIiiue 3TOM KOMaHABI ABJIAIOTCA 00A3aTeJbHBIMU. MoryT
OTCYTCTBOBATbH YCJIOBHE BhIGOpA U MOPAAOK COPTUPOBKHU. KpoMme Toro, Kiodei
COPTHPOBKH MOXKeT ObITh HECKOJIBKO. Torga OHM 3aIMCHIBAIOTCA B MOPAJLKE
IIPUOPUTETOB: IIEPBLIi, BTOPOH U T. X.

OmnuireM cepur 3aIpOCOB Ha T'HIIOTETHYECKOM fA3bIKE, KOTOPYIO MO3’Ke B
npakTHKyMe peasudyem cpeactBamu CYBJI. B 6azoBoM kypce nuH(pOpPMaTUKU
BBl YUHJIMCH COCTABJIATH 3alpockl K ogHoTabnmuuoi BI. Teneps paccmoTpum
IIPUMeEDPHI 3aIIPOCOB, AJIA BbINOJHEHUA KOTOPHLIX IOTPeOyeTCcss U3BJIEeKATh AaH-
HEIE U3 HECKOJIbBKHUX TaOJHII.

3ampoc 1. TpebyeTcsa moJyYHUTEL CIIMCOK BCEX CIIEIUAIbHOCTEH YHUBEPCUTE-
Ta ¢ yKkasaHueM ¢aKyJbTeTa U IJIaHa IpHeMa Ha CIelHaJIbHOCTh. CIIMCOK OT-
COPTHUPOBATH B afihaBUTHOM MOPAJKeE IO ABYM KJOYaM: Ha3BaHUIO GpaKkyJibTe-
Ta (IIepBBI KJI0Y) U Ha3BAHUIO CIIeIIUAIbHOCTH (BTOPOM KJIIOY).

B sTom 3anpoce He 6yAeT HCIIOJIL30BAHO YCJIOBHE BBIOOpA, TOCKOJbKY B HTO-
rOBEII CITUCOK BOMeT HHPoOpMAaIua U3 Becex 3anuceii tabaun ®PAKYJIBTETHI
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u CITEITMAJIBHOCTH. B paszaese COPTUPOBKH AOJIXKHO OBLITh YKa3aHO JBa
KJIOYa II0 mopAgky. HaIloMHHM, YTO B TAKOM cJiydyae COPTHPOBKA cHauaJja
IIPOUCXOAUT IO MIEPBOMY KJIIOUY U, B CJyUae COBIIaJeHUSA Y HECKOJIbKUX 3aIu-
cell ero 3HAYEHUSA, OHHU YIIOPAJOYUBAIOTCA 10 BTOPOMY KJIIOUY.

Ecnu B 3amrpoce UCIIOAb3YIOTCA IIOJIA U3 PA3HBIX TAGJIUIL, TO AJIs UX 0003HA-
YeHHUS IPUMEHAIOTCA COCTABHBIE HMEHA, BKJIIOUAIOIIMe pa3feIeHHbIe TOUKOMH
MM TabJUIBI U UMA [IOJIA B 9TOM TabauIie.

KomaHpaa Ajisa faHHOrO 3ampoca 6yaeT caeAyioeii:

.Be16pate PAKYJIBTETBL.®AKVJIBTET, CIIEIITIAJBHOCTH.
CIIEHHUAJIBHOCTSB, CIIEITUAJIBHOCTHU.I1IJIAH copTupoBaTh
DAKYJIIBTETBI. PAKYJIBTET no Bospacranuio, CITEITUAJIBHOCTH.
CIIEITAJIBHOCTH no Bo3pacTaHUIO

PesysbTaT BHIIIOSIHEHUS 3anpoca — Tabauna 5.13.

Tabruya 5.13. Ilnan npuema: 3anpoc Ha BEIOOPKY

DAKYJIBTETHI CIIETHAJIBHOCTH IIJIAH
HCTOPUYECKHU M HCTOPHUSA 50
HMCTOPUYECKH I MOJUTOJIOTUA 25
SKOHOMUYECKU I GyxraJTepcKuit yyer 40
3KOHOMHUYECKHUH ¢UHAHCHI U KPEJUT 25
IOPHUANUYECKU I conuajgbHasA pabora 25

3anpoc 2. I1ogyYuTh CIIMCOK BCeX a6UTYPHMEHTOB, IIOCTYIIAIOIMIUX HA IOpU-
JudyecKUil GaKyJabTeT, UMEIOIUX MPOU3BOACTBEHHLIN CcTaX. YKasaThk (hamu-
JIN10, TOPOJ,, CIIEIIUAJIBHOCTD U CTaX. ¥ IOPAAOYUTH I10 PaMUIUAM.

B aTom 3ampoce J0JIKHEI MCIIOJIb30BATHCS YeThIPE TAOIUIIBI OfHOBPEMEHHO:
AHKETHBI, CIIEIITUAJIBHOCTH, ABUTYPUEHTBHI, ®AKYJIIBTETHI.
VYcnoBue BeiGopa B 9TOM 3ampoce 6yJeT IIpeJcTaBaATE co00i JJorudecKoe BhIpa-
JKeHue, coAeprKaliiee Olepaluio JOTrHYecKoro yMHOMKeHusd «U» — KOHBIOHK-
muio. IloagpobHee cr1oco6kI 3aTIMCH JIOTHUYECKUX BRIpAKeHU I MBI OOCYIVM B CJie-
AymolneM naparpade.

Ha runorernuyeckom A3bIKe 3aIIPpOCOB KoMaHa OyaeT BhITJIAAETh TaK:

Bei0pats AHKETBI.®AMNWNJINA, AHKETBHI.I'OPO/I,
CIIELITUAJIHOCTU.CIIEITUAJIBHOCTH, ABUTYPUEHTHI.CTAM
rae PAKYJIBTETBI. ®AKYJIBTET= "IOpuauueckuii” u
ABATYPUEHTBI.CTA >0 coprupoBats AHKETBHI.®AMUJIUA

10 BO3PACTaHUIO

B pesyabrare Oyger monyuena tabauia 5.14.

8-1415
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Tabauya 5.14. OpHCTHI CO CTa’KeM: 3alIpoC Ha BIGOPKY

PAMHAJIAA roron CIIEODHAJIBHOCTD | CTAMK

Ik uit BepesHukn IOPUCHPYAEHIUA 3
Hakuu IlepMms conuaibHas pabora 1
HNnvun Kyuryp IOPHUCIIPYACHI NS 2

B KOMIBIOTEDHOM IIpAKTHKYMe BBl HayYUTECh peaju30BLIBATL TaKme 3a-
npocsl B cpeae CYBI Microsoft Access. Kpome Toro, Bel 6yeTe CTPOUTH 3a-
npocel Ha YAaJleHHe 3alnuceii, HAYYUTeCh OPraHU30BLIBATHL BhIUHCJISIEMEBIE
OJIA B 3alIpocax, cO3AaBaTh POPMEI AJIsA BBOAA U IPOCMOTpAa Tabaui, popMu-
pOBaTh OTUETHDIE [IeYaTHbIe JOKYMEHTHEI.

Cucrema OCHOBHbIX NOHATUMA

3anpocsl — npuaoxenns HC

3anpoc —
koMmaHzAa K CYB]I Ha BuniosiHeHe OnpeAeIeHHOro BUAa MAHUIYJIMPOBAHUA JaHHBIMHA

Cpeacrsa GopMHpPOBAHMSA 32NIPOCOB

SQL (Structured Query Language) — Konempyxmop sanpocos
CTPYKTYDHUPOBAHHBIA A3bIK 3aIIPOCOB. (Microsoft Access)

CrpykTypa 3anpoca 5a BEIGOPKY

Cnucox noaeil Yenosue evibopa 3anuceil Kawouu u nopadox
copmuposKu

HNmena moseit (mpoctele | JIormueckoe BuIpaykeHue, Ko- | OAWH KJIOY HIU HOCJIefOBa-
HJIM COCTABHBIE), BRHIBOAH- | TOPOMY YAOBJIETBODPSAIOT BbI- | TEJIbHOCTh PAHMXHPOBaAHHBIX
MBblIe II0 3a11pocy 6upaeMble 3AIINCH kJaiodeit. Ilopsfok: mo BO3-
pacTaHHIO, II0 YORIBAHUIO

Bonpocbl u 3agaHun

1. a) YTo BXOZUT B MOHATHE MAHUNYJIUPOBAHUA NJaHHBIMHA B BI[?
6) Kaxosa meJib 3anpoca Ha BIGOPKY?

2. HanuimuTe Ha rUNoTeTHYECKOM A3BIKE 3alIPOCOB KOMaHAY, GOpMUPYIONIyIo Taban-
1y pacmindpoBKM KOAOB cnenuaibHOCcTeH. CTPOKH JOJIMKHBI GBITH YIOPALOYEHBI
IO BO3PACTAHHUIO KOJIOB.

3. [IpnaymaiiTe cepHIo 3anIpoCcoB K 6a3e JaHHBIX, IOCTPOEHHOI 10 MHANBUAYAJIBHOMY
3aIaHUIO B IpaKTUKyMe. IIpefcraBsTe 3TH 3aIIPOCH. HA F'HIIOTETHYECKOM A3BIKE.
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INornyeckune ycnoBus
BblOoOpa
BaHHbIX

§ 35

IIpu nocTpoeHnH 3apOCOB Ha BLIGODKY Ba’KHOE 3HAUEHHE HMEeT IPaBUJIb-
Hasd 3alIUCh yCJIOBMH BbIOOpa.

Yenosue evibopa — amo nozuieckoe gviparxcerue, KOmopoe O0ANCHO ObLmb
UCMUHHbIM Ons 8blbupaemuix 3anuceii BI].

Jloruueckue BHIPaXKEHUS IPEACTABIAIOTCSA HA I3hIKE MaTeMaTHYEeCKOMH JIOTH-
KH, C DJIEMEHTAMH KOTOPOii Bbl 3HAKOMHJINUCH B 6a30BOM Kypce. BcroMmHUM
OCHOBHEIE IOHATHUS JIOTHKH, SHaHNE KOTOPBIX HAM ITOHA0OMTCA B AaJIbHeHIIIEM.

1. Jloruyeckas BeJJHUHHA — 3TO BEJIUUYHHA, IPUHUMAIOINAS OJHO U3 ABYX
sHaueHuii — UCTHUHA (TRUE) u JIO¥KD (FALSE). B 6azax gaHHBIX
IoJie JIOTUYeCKOI'0 THIIa — 3TO JIOTUUYEeCKas BeJIMYHUHA.

2. Jlornueckoe BbIpa’keHHEe — 3TO YTBEpP)KJCHHE, KOTOpoe MOXKeT GBIThH
JAu60 UCTUHHBIM, JHGO JIOMKHBIM. JIOTHUeCKOe BLIpAa’KeHHe COCTOUT U3
JIOTUYECKHUX KOHCTAHT, JIO'MYECKHX IIepEeMEeHHBIX, OIepalHid OTHOIIIEe-
HUA U JJOHYECKHX oIepaluii.

3. OnmepanMi OTHOMIEHMA CPABHUBAIOT 3HAUEHHUS JBYX BEJIWYHUH. SHAKH
onepanuii oOTHOIIEHU: = (paBHO), <> (He paBHO), > (6oJbIie), < (MEeHb-
me), >= (60JIbIlle HJIX PABHO), <= (MeHbIle UJIU paBHO). CpaBHeHHE UHC-
JIOBBLIX BEJIMYHMH IIPOUIBOJAUTCS B X apU(PMETHUECKOM CMBICJIe; CpPaBHe-
HHEe CUMBOJILHLIX BEJIHYHH — C YYETOM I[IOPAAKa CHMBOJIOB B Tabiuie
KOAWPOBKH; BEJIMUMHBI TUIIA «JaTa» U «BpeMA» CPABHUBAIOTCA 110 UX IIO-
cJIeJoBaTeJIbHOCTH BO BpEMEHH.

4. CymecTBYIOT TPH OCHOBHBIE JIOTHUECKHE onepauuu: orpunanue — HE
(NOT), xourwoukuus — U (AND), aussroakuus — UJIN (OR). Ux npa-
BHJIa BHIIIOJIHEHUS OTPAKaloTCs B TaOJIHIle MCTUHHOCTH.

A B HE A AHUB AWJINB
HUCTHHA | HCTUHA JIOKDb HUCTHUHA HCTHHA
HCTHUHA JIOKDb JIOWKD JIOXBb HUCTHUHA

JIOWKD HUCTUHA | UICTHHA JIOWKD HUCTHUHA
JIOWKD JIOKD HUCTHUHA JOKDb JIOXKD

5. Ilo yORIBAaHHIO CTAPIIMHCTBA JIOTHYECKH e OIIePallUH PACIOJOXKeHEI B CJIe-
pyiomeMm nopaake: HE, 1, NJIN. [Insa BIUAHUS Ha NOCJIEA0BATEILHOCTD
BBIIIOJIHEHUA OIlepaluii B JOTHYECKHX BLIPAYKEHHIX MOryT YyIoTpes-
JAThCA KPYTJIbie CKOOKH.

Cravuasia moTpeHHpyeMcsi Ha (GopMaJbHOM IIpHMepe B COCTABJIECHHH JIOTH-
4eCKUX BbhIpaXeHUH — ycJioBuii Bei6opa sanuceit us Bl. PaccmoTpuMm cienyio-
I1yIo TabaIniy:
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Kmouu Ions
3amucen

R1
R2
R3
R4
R5

O [CO (DD [t e |

N W N W N
Wil i |= [ |0

IrooxHoTabauunas B]l, B koTopoii A, B, C ABAAIOTCA YNCJIIOBBIMH IIOJAMH,
aRl, R2ur. n. — ugeETuduKaropamu (kaouamu) sanuceii. Huske npusene-
HbI IIPHUMEphI YCJIOBHUH BbIOOpa, COAep KalllHX JIOTMUYECKHE olepalluiu, U pe-
3yJIbTaThI BHIOOpA, T. €. 3aIMCH, YAOBIETBOPAIOIINE d9TUM yCJIOBUAM. BHuMa-
TeJIbHO U3YUYHTE 3TH IIPUMEPHI U IIocTapaiTech IIOHATH UX.

Yceaosue: Omeem:

1) A=1U1 B=2 :R1

2) A=1 MNJIN A=3 :R1, R2, R4, R5

3) A=1 JINA B=2 :R1, R2, R3, R5

4) A=1 NJIA B=2 NJIA C=3 : R1, R2, R3, R4, R5
5)A=1MN B=2NC=3 ‘R1

6) HE A=1 : R3, R4, R5

W3 3TX TpUMepOB Ba’KHO YCBOUTH IPaBUJIa BHIIIOJHEHUA Ollepaliiii KOH'b-
oHKK (M) u gussiouknuu (MJIN). Kaxaaa ns aTux onepanuili o6seguHAET
IBa ycuaoBud (oTHOIIeHNs). B pesysbTaTe BeinosiHeHuA onepannu UJIU B oguy
BBIGOPKY OOBEIUHAIOTCS 3aIllMCH, YAOBJETBOPSAIOIIHE KaXXJAOMY H3 YCJIOBHUMH.
Onepanus U paboTaeT nHaUe: cHauasla BRIOMpPAIOTCA BCe 3aIIUCH, YAOBJIETBO-
pAOIINe IEPBOMY YCJIOBHIO, 3aTeM U3 0TOOpaHHBIX 3aIlMCeil BBIOMpPAIOTCA Te,
KOTOpbI€ YAOBJIETBOPSAIOT BTOPOMY YCJIOBHIO.

B kak0M K3 cJaeAYIOIIUX BhIPpAa*KeHHUH IIPUCYTCTBYIOT pa3Hble JJOTUUYECKHEe
onepanuM, IIO3TOMY IIPA MX BBINOJHEHHH HYXXHO YYHUTHIBATH CTAPIIMHCTBO

omneparuii.
Ycaosue: Omeem:
TYA=1H B=2 AJIU C=3 :R1, R4, R5
8)A=1MNJIU B=2N C=3 :R1, R2, R5
9)HE A=1 1JIU B=2 U C=3 : R1, R3, R4, R5
10) (A=1 1JIN B=2) 1 C=3 :R1, R5

W HakoHel, TpuBeaeM NIPUMeEPHI, B KOTOPHIX 3HAUYEHUA OGHUX IIoJiell cpaB-
HHBAIOTCA CO 3BHAYEHUSIMH IPYTHX IT0JIeH, a TaK>Ke ¢ apu(pMeTHUeCKUMH BbIpa-
JKEHUAMH.

Ycaoesue: Omeem:

11) B>=A :R1, R2, R3, R4
12) B>=A U B>=C :R2, R3, R4

13) A=B NJIN A=C :R2, R3, R4, R5

14)C=A+ B :R1
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B KOMIIBIOTEPHOM MPaKTHKYMe BHI Y2Ke [TI03HAKOMUJINCH ¢ TabinuHoi dop-
MOl IpeACTaBJIEHUS YCJIOBHI 3amMpoca B KOHCTPYKTOpe 3anpocoB. MoyxXHO ro-
BODUTH O TOM, YTO B KOHCTPYKTOPE 3aIIPOCOB UCIOJIL3yeTcA TabJINUHBIHN cr1ocob
npeicTaBJI€HUS JIOTUYECKUX BhIpakeHuii. Paz6epemcsa nmogpo6Hee ¢ 3TUM CIIO-
co6omMm.

B syeiikax TabJauIBI KOHCTPYKTOPA 3aIIPOCOB 3AlIMCHIBAIOTCS YCJI0BUSA, HA-
KJaJgblBaeMble Ha 3HAUEHUSA COOTBETCTBYIOIUX II0JIeii. Y CJIOBUSA, CTOAIIUE B
OJHOM CTPOKe, BBIMTOJHAIOTCA OJHOBPEMEHHO, T. €. OHH COeJUHAIOTCI MEXKAY
coboit onepanueit ; ycaoBust B pa3HbIX CTPOKAX COCAUHSIOTCA Ollepalue
NJIN.

Tabauya uzpaem poas purbmpa npu evibope 3anuceii us BJ]: cnaiana omoéu-
paomea 3anucu, yoosremeopaioujue Yca068uiM nNepeoil CMmpoKu, 3amem K HuM
dobasaaomcesa 3anucu, ydosaremaeopaioujue Yycro6usm 6Mmopoii cmpoxu, u m. 0.

B cinenyrouzeii Tabiuiie npuBeeHbl IPUMEphl PEATH3aIUK JIOTHYECKUX BBI-
pakeHui TaGJIUYHLIM METOJIOM, IIPMMEHAEMLIM B KOHCTDYKTOPE 3aIlpOCOB.
HUcnonb3oBaHbI YCIOBUS BEIGOPA U3 PACCMOTPEHHOTO BhIIIe (GopMaJIbHOIO IPU-
Mepa.

Ycaosue A B C
1) A=1 1 B=2 =1 =2
2) A=1 1JIN A=3 =1
=3
3) A=1 NJIN B=2 =]
=2
4) A=1 1JIN B=2 NJIU C=3 =1
=2
=3
5)A=1 1 B=2 1 C=3 =1 =2 =3
6) HE A=1 <>1
7) A=1H B=2 1JIN C=3 =1 =2
=3
8) A=1 HJIA B=2 U C=3 =1
=2 =3
9) HE A=1 W1JI1 B=2 1 C=3 <>1
=2 =3
10) (A=1 1JIKX B=2) 1 C=3 =1 =3
=2 =3

cM. npodonxcerue
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IIpodonsicenue mabauyot

¥Ycaosue A B C
11) B>=A =[A]
12) B>=A X1 B>=C >=[A] AND >=[C]
13) A=BWJIN A=C =[B]OR =[C]
14)C=A+B ={A]+[B]

O6paTuTe BHMMaHMe Ha ycaoBue B npuMepe 10. [1pu sanucu B Tabiuiy dax-
TUYECKU IIPOM30LLJIO PACKPEITHE CKOOOK U JaHHOE JIOTHYeCKOoe BhIparkeHue 3a-
MEeHWJIOCh S9KBUBAJICHTHBIM BhIPA’KeHUEM:

A=1NC=3 UJIN B=2 N C=3

HMMmsa mosis, 3aK/I04Y€HHOE B KBaApaTHBIE CKOOKH, HASCHTUDUIIUPYeT 3Hade-
HHe 3TOTO NoJiA B 3anucu. Takoe 0603HaYeHNEe B IPUHIIMIIE MOMKHO UCIIOJIB30-
BaTh BO BC€X YCJIOBHBIX BBIDAYKE€HHAX B KOHCTPYKTOope. Hanpumep, oTHOIIE-
HHe A=1 B KOHCTpPYKTOpe 3ampoca B CTOJI0Ie A MOXXHO 3alIMCaTh B ABYX BapH-
adtax: 1) [A]=1, 2) =1. Bropoii BapumaHT Kopoue, IIO3TOMY OOBIYHO
NOJb3YIOTCSA MM. YcJjoBHe B npuMepe 13 mMoyxkHO ObLIO OBl 3amucaTh TakK:
[A}J=[B] OR [A]=[C].

Cuncrema OCHOBHbIX NOHATUN

Ycaosus BeI60Opa JaHHBIX

¥ciaorue BoiGopa —
JIOTHYeCKoe BhIPpaKeHne

Hpocmoe aozuveckoe Caoxcroe (cocmaenoe) JozZuvecKoe gulpaixcernue
8blpaxceHue

OTHoOLIIEHUA + JIOrHYECKHe I10Jis + JIOTHUYEeCKHe oepanmuy

OCHOBHBIE JJOTHYECKHE ornepanuM

Onepanus oTHOUIEHUA

HJIH JIOTUYECKOe I10Jie HE U HJIn

(orpunaHue) | (JoruyeckKoe yMHO- | (JIOrHYeCKOe CJIOMe-
KeHue (KOHBIOHK- | HMe (U3 BIOHKIMA))
nus))

B KoHCcTpYKTOpE 3an1pocoB (Access) —
rabanyHas opMa IpeACTABJICHHUS YCIOBHA BeIGOpa

U o6pegunser ycaoBus NJIN o6 peguasAeT yCIAOBUA B Pa3HBIX CTPOKAX
B OJHOM CTpOKe
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Bon poCbl U 3afaHunnA

1. a) Yo Taxkoe JIOrM4eCKOE BEIPAXKeHUe?
6) Kakue cymiecTBYIOT OCHOBHEIE JorHYecKHe onepamuu? Yro Taxoe Tabiuna uc-
THHHOCTH?
2. Mia rabaunsl, npuBeeHHOH B § 35, onpenesuTe pe3yabraThl OTOOpa 3anuceil no
CHAELYIONINM YCJIOBHUSIM:
a) A=2 U1 B=2
6) A=2 1JIN B=2
B) A=2 1 B=1 NJIU C=3
r) A>B
n) C=A+B
e) A=1JIN A=2
k) B>1 U B<3.
3. Bce yci0BHA M3 NIPEABIAYIIETO 3aJaHuA IPeACTaBbTe B TabiuuHOI dopme, T. €. Ha
A3BIKEe KOHCTPYKTOPA 3aIIPOCOB.
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TexHonorum MHpPOpPMaLMOHHOro
MoAenupoBaHus

MoaenupoBaHue
§36 | 3aBucumocTeun
MeXxay BenuuyunHamm

BennuuHbl n 3aBUCMMOCTH Mexay HUMu

ConeprkaHue JaHHOTO pasesa yyeOHMKa CBA3aHO ¢ KOMIILIOTEDHLIM MarTe-
MaTHYeCKHUM MojesiupoBaHueM. [IppyMeHeHe MaTeMaTUYECKOr0 MOJEJIUPOBA-
HUA IIOCTOAHHO TpebyeT ydyeTa 3aBUCHMMOCTEH OAHHUX BEJMYHH OT JPYTHX.
ITpuBeneM npuMepbl TAKUX 3aBUCUMOCTEIH:

1) BpeMsa nageHNUs Tejla HA 3€MJIIO 3aBUCHUT OT €T0 IIePBOHAYAJIBHO BHICOTHI;

2) naBjeHUe ra3a B 6aJIIOHEe 3aBUCHUT OT €r0 TEMIIepaTyphl;
3) ypoBeHb 3a60JIeBaeMOCTH KUTeJIeil ropoja OpOHXHAIbLHOM acTMOI 3aBU-
CHUT OT KOHI€HTPAIlMH BPeJAHELIX IIPUMEcCEe B rOPOJCKOM BO3LYyXe€.
Peanusanua MaTeMaTHYeCKOM MOZEJM HA KOMIIbIOTepe (KOMNblomepHas
mamemamuieckas modenv) TpedyeT BJIaJeHHUs NPHEeMaMH HpeACTaBIE€HUA
3aBUCHMOCTEN MeXXAy BEIUUNHAMU.

PaccMoTpuM pasinyHbIle METOABI IPEeJCTaBJI€HHUA 3aBUCUMOCTEH.

Bcesakoe nccienoBanme Hy»XHO HAUHMHATH C BBIJEJIEHHA KOJHYECTBEHHBIX
XapaKTEPUCTHK HccaeqyeMoro oobekTa. Takue xapakTepUCTUKY Ha3bIBAIOTCA
BeJIHMYMHAMH.

C noHaATHEeM BeJIMYNHBI BEI YK€ BCTPeYaJHuCh B 6a30BOM Kypce MHGOpMAaTH-
KH. HamoMHUM, YTO CO BCAKOM BETUUMHOM CBA3aHEI TPH OCHOBHBIX CBOMCTBA:
uMsa, 3HaveHue, mun.

HMsa BeTHYNHBI MOXKET OBLITH CMBICJIIOBEIM M CHMBOJIMUEeCKHUM, IIpumepom
CMBICJIOBOTO MMEHHU ABJAETCA «JaBJIEHUE rasa», a CHMBOJIMYECKOE MUMA AJA
3TOH 2Ke BeJIUUMHLI — P. B 6a3ax JaHHBIX BeJUUYMHAMH ABJIAIOTCA IIOJIA 3aIlU-
cei. Ina HUX, KaK IPaABHJIO, HCIIOJIL3YIOTCA CMBICJIOBEIE UMEeHa, HalIpHUMep:
DPAMUJIINSA, BEC, OLIEHKA u 1. 1. B dusuke u Apyrux Haykax, UCIOJIb3YIO-
IIMX MaTeMaTHUYeCKHI ammapaT, IPUMEHAIOTCA CUMBOJIMYECKHE MMeHa IJIdA
0003HaueHUsA BeTHUYUH. YTOOB He TepAJCA CMBICJ, AJISA OIpPeAeJIeHHBIX BeJIM-
YHMH MCIIOJb3YIOTCS CTaHapTHEIe UMeHa. Hanpumep, BpeMs o603HauaroT 6yK-
BOH ¢, cKopocTb — V, cuny — F u np.
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Ecan 3HaueHMe BeJIMUMHBI HEe U3MEHETCs, TO OHA Ha3bIBAETCA ITOCTOSIHHOM
BEJIMYMHON MJM KoOHCTaHTOH. IIpuMep KoOHcTaHTel — umucjao IIudaropa
= 3,14259... . Be1tuunHa, 3HaueHHE KOTOPOI MOXKET MEHATHCS, Ha3bIBAETCS
nepemensoii. Hanmpumep, B onrcanuu mpoliecca mafieHus Teja IepeMeHHbIMUI
BeJIMYMHAMM ABJSIOTCS BblicoTa H ¥ BpeMs MageHus t.

TpeTbUM CBOMCTBOM BEJIUUYUHLI ABJNsAeTCA ee THIL. C IOHATHEM THUIIa BeJIU-
YUHBI BHl TaKJKe BCTpPEUaJINCh, 3HAKOMSCH C IPOrpaMMHPOBaHUEM U 6azaMu
JaHHBIX. THI onlpefiesigeT MHOKECTBO 3HAYEHU I, KOTOPhLIe MOYKEeT IPMHUMATh
BesinunHa. OCHOBHBIE THUIIbI BEJIHUHH: YHCJIOBOM, CUMBOJILHBIHM, JJOTHUECKHH.
ITockoabKky B JaHHOM pasjfiesie Mbl Oy/IeM F'OBOPUTD JIUIIb O KOJUUYECTBEHHBIX
XapaKTepPUCTHKAaX, TO U PACCMATPUBATHCA OYAYT TOJBKO BEJIMUUHbBI YHCJIOBOT'O
THIIA.

A Tenepb BepHeMcs K npuMepaM 1-3 1 0603HaUUM (IIOMMEHYEM) Bce Iepe-
MeHHBbIE BeJINYUHEI, 3aBUCHMOCTH MEXJAY KOTOPbIMH Hac OyyT HHTEPECOBATh.
Kpome nmeH yraxkeM pasMepHOCTH BeJIMUMH. PasMepHOCTH ONpeReasiloT eIu-
HUIBI, B KOTOPBIX IPEACTABJISIOTCSA 3HAUCHU S BeJIUYHUH.,

1) ¢t (¢c) — Bpemsa nagenus; H (M) — BbICOTa NajfieHusaA. 3aBUCHUMOCTL OyIeM

pefCcTaBJATh, IIpeHebperasd yueToOM COIIPDOTHBJIEHHUS BO3AYyXa; yCKOpe-
HHe CBOOOAHOTrO NageHus g (M/Cz) 6yneM CUHTATh KOHCTAHTOM.

2)P (u /M2) — naBJieHHe rasa (B efuHHIlaX cucteMbl CU naBjieHMe u3Meps-
eTcs B HIOTOHAX Ha KBaJApaTHBIN MeTp); ¢t °C — TeMmeparypa rasa. [las-
JileHHe TIpHU HyJie rpaaycoB Py OyeM CUHUTATh KOHCTAHTOM AJIA JAaHHOTO
rasa.

3) 3arpasHeHHOCTh BO3/lyxa Oy/leM XxapaKTepHU30BaTh KOHIIEHTpAaIlUel Ipu-
Mecell (KaKMX UMeHHO, Oy 1eT cka3aHo nmo3xxe) — C (Mr/ M3). Exnuuna us-
MEepeHHusI — Macca IpuMeceii, cogepkamuxcsa B 1 KyOuueckoM MeTpe
BO3AyXa, BEIpaKeHHAas B MUJIJIMrpaMMax. ¥ poBeHb 3a6oieBaemMocTH 6y-
JeM XapaKTepH30BaTh YHCJIOM XPOHHUYECKHX OOJBHBIX acTMOI, IIPUXO-
aamuxca Ha 1000 ;xureneii gaHHOrO ropoga — P (60J1./ThIC.).

OTMeTHUM Ba)XKHOe KAaUeCTBEHHOE pa3jHuuYHe MEKJY 3aBUCHMOCTSIMU, OIIU-
CaHHBIMH B npuMepax 1 u 2, ¢ 04HOI CTOPOHEI, ¥ B IpuMepe 3, ¢ Apyroii. B nep-
BOM CJIy4yae 3aBMCHUMOCTh MEKY BEJHUYHHAMH ABJISETCH HOJHOCTHIO OIIpese-
JIeHHOIi: 3HaueHKe H OQHO3HAYHO ollpejieliseT 3HaueHue ¢ (mpumep 1), 3Hade-
HHe { OTHO3HAYHO onpe/ensdeT 3HaueHue P (mpumep 2). Ho B TpeTheM npumepe
3aBHCHMOCTb MEKAY 3HaYeHHEM 3arpA3HeHHOCTH BO3AyXa U YPoBHEM 3aboJie-
BaeMOCTHU HOCHUT CYLIIECTBEHHO OoJjiee CIOKHBIH XapaKTep; IIPH OHOM U TOM Ke
YPOBHE 3arpsi3HEHHOCTH B pasHBIE MeCAIlLI B OAHOM H TOM JKe ropoje (Mjan B
Pa3HBIX TOpofaX B OAUMH H TOT K€ MECsI]) YPOBeHb 3a00JIeBA€MOCTH MOXMKET
6bITh PA3HBIM, IOCKOJBbKY HAa HEro BJAMAIT U MHOTHe Apyrue dakTopsl. OTi0-
kUM 6oJiee reTalbHOe 06CYsKIeHHe 3TOro MpHUMepa A0 cJIeAYIONIIero maparpa-
da, a mOKa JUIIIL OTMETHM, UTO Ha MAaTEMATUUYECKOM fA3bIKe 3aBHCHMOCTH B
npumepax 1 u 2 aBasa0Tcsa GYHKIHOHAJLHBIMH, a B IpuMepe 3 — HET.

Matemarnyeckue mogenm

Ecsau 3aBucuMOCTD MeKAY BEIMUMHAMHU YAAETCS IPEeJCTABUTh B MAaT€MaTHU-
4yecKol (popMe, TO MBI MMEeEeM MaTeMaTHUYECKYIO MOJEeJb.
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MaremaTHueckasa Moaesb — 3TO COBOKYIIHOCTh KOJMUYECTBEHHBIX Xa-
paKTepUCTHK HEKOTOPOTro oO0beKTa (Ipoliecca) U CBA3eH MeXAY HUMU,
IpeICTaBJIeHHBIX HA A3LIKEe MATEeMaTHKH.

XopoIIo U3BECTHHI MATEMATHYECKHE MOAEJH AJIA ePBLIX JBYX IPUMEPOB.
OHu oTpakaT puU3NUECKUE 3aKOHBI ! IPEACTABASIOTCS B BUae GopMya:
2H t
t=[—; P=P|1+— 1.
g 273

ITO IpHUMepHI 3aBUCUMOCTEI, IpeJICTaBJIeHHLIX B QYHKIIMOHANBHOI hopMe.
IlepByI0 3aBUCMMOCTH Ha3bLIBAIOT KOPHEBOM (BpeMs NPOMOPIMOHANBLHO KBaj-
PaTHOMY KOPHIO BBICOTHI), BTOPYIO — JIMHEHHOMH.

B 6osiee CHOXKHBIX 3ajlauyaX MaTeMaTHUYeCKHEe MOJENM IIPeACTaBASIOTCA B
BHUJEe YPABHEHUH UJIM CHCTEM ypaBHeHHH. B KOHIle IaHHOMH IyiaBHI OyaeT pac-
CMOTpPEH IIPUMEep MaTeMaTH4eCKOH MOJeNH, KOTOpas BhIPpa)XaeTCcsi CUCTEeMOM
HepaBeHCTB.

B eine 6osiee caoKHBIX 3amadax (mpuMep 3 — OAHA M3 HUX) 3aBUCUMOCTH
TOXK€e MOXXHO MPeACTaBUTh B MaTeMaTH4YeCKol dopMe, HO He QYHKIITUOHAID-
HOM, a UHOM.

Tabnuutrblie u rpadpuyeckue moaenm

PaccmoTpuM npuMephl ABYX APYTHX, He GOPMYJIBHBIX, CIIOCOG0OB IIpeACTaB-
JeHUsI 3aBUCHMOCTEM MeXXAY BeJUYMHAMU: TAaGauuHOro u rpacdmudeckKoro.
IIpencraBbTe cebe, YTO MBI PEITUIN MPOBEPUTH 3aKOH CBOOOAHOrO majieHUsA
TeJia SKCIIEPUMEHTAJIBLHBIM ITyTeM. OKCIIEPHMEHT OPraHu3yeM CJIeAyIoIuM 06-
pa3oMm: 6yaeM 6pocaTh CTaJbHOM HIapHUK ¢ 6-MEeTPOBOM BEICOTHI, 9-MeTpPOBOIt
A T. a. (uepes 3 meTpa), 3aMepAsA BEICOTY HAaYaJILHOTO IMOJOXKEHHUA IIIapuKa U
BpeMs nageHus. ITo pesynabraTaM sKcIIiepEMEHTA COCTABUM TabJIHILy ¥ HapUCY-
eM rpaduk.

H,m t,c Mapexue rena
L1 30

9 1,4 25 .
12 1,6 T 20 M”*ﬂ
15 1,7 % 1,5 /
18 1,9 & ;g
21 2,1 0:0 T r T
24 2,2 0 10 20 30 40
27 2,3 Beicora (M)
30 2,5

Puc. 6.1, TabauuHoe 4 rpaguuecKoe NPeJCTABJICHAE 3aBICHMOCTH
BPEMEHH IaJeHHU TEJIa OT BHICOTHI
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Ecnu kaayro napy 3HaueHuii H ¥ ¢ U3 JaHHOM TaOJIHIIbI IIOACTABUTE B IIPU-
BeJleHHYIO BhINIIe (OpMYJy 3aBHCHMOCTH BELICOTHI OT BpeMeHH, TO ¢opmyia
IpeBpaTHUTCA B PABEHCTBO (C TOYHOCTHIO A0 IOTPEITHOCTH H3MepeHHit). 3Ha-
4yuT, Mogelsb paboraer xopomo. (OgHako ecau cOpachIBaTh He CTAJIBHOM Ia-
PHK, a 60JIBIIOIH JIETKUIl MAY, TO PABEHCTBO He 6yAeT JOCTHUraThCH, a eCJIM Ha-
AYBHOM IIapHK, TO 3HAYEHUA JIeBOI U IpaBoy uacTeii dopMyJasl OyayT pasian-
4aThCs OUYEeHBb CHJIbHO. KaK BbI fymMaeTe, nmouemy?)

B aToM npumepe MBI pacCMOTpEIH TPH cloco6a MOAEIHPOBAHUA 3aBUCUMOC-
TH BeJUYUH: QYHKIHOHANLHBLIN (dpopMyina), Ta6IMuHBIA U rpadHUYecKH.
Onnaxko mamemamuueckoil Modenblo IIpoliecca MafeHU TeJa Ha 3eMJII0 MOXK-
HO Ha3BaTh TOJBKO (hopmyay. Popmysia 601ee yHUBepcajbHa, OHA IIO3BOJIAET
OoIpeaesIUTh BpeMs aJeHUs TeJia ¢ JH00ii BEICOTHI, a4 HE TOJBKO AJIA TOTO 3KC-
nepUMeHTaJbHOrO Habopa 3HaueHuit H, KoTopblil oToOpaskeH Ha puc. 6.1.
HNmMmes bopMysTy, MOMKHO JETKO CO31aTh TaOIHILY H IOCTPOUTE 'pad@UK, a HA060-
POT — BecbMa ITpoGJIeMaTHYHO.

TouHO TaK Ke TpeMsa CIocofaMH MOYXHO OTOGpPa3UTh 3aBUCHMOCTL JaBJie-
HHUA OT TeMnepaTyphl. O6a mpuMepa CBA3aHBI C U3BBECTHLIMU (PU3UUECKUMH 3a-
KOHAMH — 3aKOHAMH IPHPOALI. 3HAHUA (PHU3HUECKMX 3aKOHOB ITIO3BOJIAIOT
IIPOU3BOAUTH TOUHBIE PACUETHI, OHHU JIEXKAT B OCHOBE COBPEMEHHON TeXHUKH.

NuadopmManuoHHbIe MOEIN, KOTOPbIE OMIUCHIBAIOT PA3BUTHE CUCTEM BO Bpe-
MEeHH, HMEIOT CleIUaJIbHOe Ha3dBaHUe: AHHAMHYecKHe mogeaun. B npumepe 1
IIpUBeJleHa UMEHHO TaKafd MoJeJb. B dpusuke auHamMmuueckmne HHPOpMaIuoH-
Hble MOJIeJIU OIIUCHIBAIOT ABUKEHNeE TeJl, B GMOJIOTHH — pasBUTHE OPraHU3MOB
WJIN MIONMYJISIUHA KUBOTHBIX, B XUMHH — IPOTEKaHHE XHMHUUYECKUX pPeaKIluil
UT. X

CucreMa OCHOBHbIX NOHATUNA

MopenupoBanse 3aBHCHMOCTEH MeA&Ky BeIHINHAMHM

BenuxwuHna — KoOuYeCmeeHHAR xapaxkmepucmukxa ucc.neaye.uozo ob6sexma

XapaKTepUCTHKH BEJIUYUHBI

Mms: Tuan: ©  3naveHHe
OTpasKaeT CMBICJ onpeaesyiieT BO3MOMKHbIE
BeJIAYUHEL 3HaAYeHUSA BeJIUYUHEBL KOHCTaHTa nepeMeHHasa

Budvt 3aeucumocmeir:

DyHKIMOHAILHBIE Hubie

Cnocobb. omobpaxcenus 3asucumocmeil

MaTemaTHyecKas Ta6ruunas MOLETD T'pacduyeckas
MoJeb MoAeab

Onoucanue Pa3BUTHUA CHCTEM BO BpEMEHN — AUHaAMHYECKaa MOoJeJ b
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Bonpocbkl u 3agaHun

1. a) Kakne BaM U3BECTHHI ()OPMBI IPEACTABJICHUA 3aBUCUMOCTEM MeKAy BeJIUYHHA-
mu?
6) Uro Takoe MmaTeMaTUYeCKasa MOJENb?
B) MoskeT i1 MaTeMaTHUYeCcKasi MOAEJb BKJIOYATE B cebs1 TOJIBKO KOHCTAHTHI?

2. IlpuBenuTe IpUMEp K3BECTHON BaM (PYHKIIMOHAJIBHOM 3aBHCHMOCTH ((pOpMYJIHI)
MeXIY XapaKTePUCTHKaMU KaKoro-To o0'beKTa UM IIpoilecca.

3. ObocuyiiTe IpeNMyIleCTBa U HEAOCTATKHM KAMXK/0H M3 TpeX (OpM NpeACTaBICHUA

3aBHCHMOCTEH.
Moaenu
§37 cTaTUucTnYeckKoro
NPOrHo3npoBaHus

O cTaTUCTHKe M CTaTUCTUHECKNX OAHHbIX

PaccmoTpuM cniocob HaxoAeHUA 3aBHCHMOCTH YacTOThl 3a60JIeBA€MOCTH
JKUTeJIel roposa OpOHXHAJNLHON aCTMOM OT KaueCcTBa Bo3Ayxa (TpeTHii mpuMep
13 chopMyJIMPOBAHHLIX B HauaJie IpeAnlAyInero naparpada). Jlrobomy uesnoBe-
Ky HOHATHO, YTO TaKas 3aBHCHMOCTbD cyllecTByeT. OueBHAHO, YeM XyrKe BO3-
OyX, TeM 60J1bIne 60JIbHEIX acTMoii. Ho 3To KauecTBeHHOe 3aKkjoueHue. Ero He-
AOCTaTOYHO AJIS TOT'O, UTOObI YIIPABJIATH YPOBHEM 3arpA3HEHHOCTH BO3AyXa.
Hns ynpaBienus TpebyioTrcs 6ojiee KOHKpeTHBIEe 3HaHUA. Hy>XKHO yCTaHOBUTD,
KaKye UMEeHHO IIDHUMeCH CHJIbHee BCEro BIIMSIOT Ha 3J0POBbeE JII0fieil, KaK CBs-
3aHa KOHIIeHTPAaIL A 9TUX IIpMMeceii B BO3yxe ¢ YHucaoM 3abojieBanuii. Takyio
3aBHCHMOCTb MOJKHO YCTAHOBUTL TOJBKO 3JKCIEPHMEHTANLHLIM MYyTEM:
mocpeACTBOM cO0Opa MHOTOYHCJ/ICHHBIX JaHHBIX, X aHaJIu3a 1 0600111eHu .

ITpu pemmienuu Takux IpobIeM Ha MOMOIIb IPUXOJUT:

CrarucTuka — HayKa o c60pe, HM3MEepeHHUH N aHaJIn3e MaCCOBBIX KOJIHU-

YEeCTBeHHBIX JaHHbIX.

Cy111ecTBYIOT MEIUIIHHCKASA CTATUCTHKA, DKOHOMHUYECKas CTaTUCTUKA, CO-
HuaJbHafdA CTATUCTHUKA K Apyrue. MaTeMaTudecKUil anmnapaT CTaTUCTUKH pas-
pabaTbIBaeT HayKa noJ Ha3BaHUeM MaTeMaTHYecKas CTaTUCTHKA.

PaccmoTpum npumMep u3 06J1aCTH MEeAUIIMHCKOMI CTATHCTHKH.

H3BecTHO, uTO HamnboJiee CHILHOE BIUSIHNE Ha OPOHXHUAJIbHO-JIETOUHbIE 3a-
6oJsieBaHUS OKa3bIBaeT yrapHELil ra3 — OKcHJ yriaepoja. IlocraBuB nesab omnpe-
AEJIUTH 3Ty 3aBUCHMOCTb, CIEIIMAJMCTHI 10 MEAUIIMHCKOM CTaTUCTHUKE IIDOBO-
AAT c60p nanHbIX. OHM COOMPAIOT CBeJeHU S U3 pa3HbIX 'OPOJOB O CpefHeil KOH-
LeHTpaluy YyrapHoro rasa B aTMocdepe U 0 3a00J€eBaeMOCTH aCTMOH (YHCJIO
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xpoHudecKux 60sbHBIX Ha 1000 sxuTesneii). [lonyyeHHbIe TaHHBIE MOXKHO CBEC-
- *
TH B Tabauy, a Tak Ke IPEICTAaBUTh B BUJIE TOUYEUHOM AuarpaMMel (puc. 6.2 ).

C, P’
mr/m° 60J1. /ThIC. 3a0onesBaemocTb acTMoM
2 19
; 200
2,5 20 % ,% .
x 3,
2,9 32 g2 3 150 .
3,2 34 % :_‘E g 100 -
3,6 51 3 g a0 Py -
3,9 55 ° g T * :
4,2 90 u] 2 4 =}
4.6 108 KaHueHT pauma yrapHora rasa (Mrikyb s )
5 171

Puc. 6.2. TabnuuHoe u rpadryecKoe NpeACTaABIEHNE CTATUCTHYECKUX JaHHBIX

CraTtucrtuyeckue JaHHEBIe Bcerfa SABIAIOTCS NPUOIHKEHHBIMHU, YCPeoHEH-
HbIMU. [103TOMY OHU HOCAT OLEHOUHBII XapaKTep, HO BepHO OTPaXKaloT Xapak-
Tep 3aBUCUMOCTH BeauuuH. U enije oHO BaKHOe 3aMeUaHue: AJI1s1 JOCTOBEPHOC-
THU Pe3yJIbTATOB, HOJYYEHHBIX NYTEM aHAJM3a CTATUCTUYECKUX JaHHBIX, 9TUX
JAHHBIX JOJKHO OBLITH MHOTO.

M3 mosy4yeHHBIX JaHHBIX MOJKHO CHeJIaTh BBIBOJ, YTO NP KOHIIEHTPAINU
yrapHoro rasa io 3 Mr/ M® ero BiusHKe Ha 326071€BAEMOCTE ACTMOM HECHIIBHOE.
C manpHEeHIINM POCTOM KOHIIEHTPAIIMM HACTyIIaeT Pe3Kuil pocT 3aboJieBae-
MOCTH.

A KaK DOCTPOUTH MATEMATHYECKYIO MOJEJIb JaHHOro sABJeHus? O4eBUHO,
HY>XHO IIOJIyYUTh (JOPMYJIy, OTPAKAKNIYI0 3aBUCHUMOCTb KOJUYEeCTBA XPOHU-
YecKUX 60bHBIX P OT KOHIEeHTpanuu yrapHoro rasa C. Ha a3pIke MaTeMaTUKU
3TO Ha3bIBaeTcsa ¢pyHKIUeii 3aBucumoct P ot C: P(C). Buj taxkoit GyHKOUN
HeM3BeCTeH, ee CjelyeT UCKATh MEeTOJOM mnoabopa IO 3KCHEePUMEHTAJbHBIM
JaHHBIM.

IlonaTHo, 4TO rpaduK MCKOMOM QYHKIIMU AOJKEH [IPOXOAUTH OJIU3KO K
TOYKaM JHarpaMMbl 9KCII€PUMEHTANbHEIX AaHHBIX. CTpouThk GPyHKIUIO TaK,
4TOOBI ee rpaMK TOYHO ITPOXOAUJ Yepes Bce AaHHBIe TOYKHM (puc. 6.3, a), He
uMeeT cMbicia. Bo-iepBRIX, MaTeMaTUYECKHUI BHUJ TAKON (QYyHKIUU MOXKeT
OKa3aTbCs CJUIIKOM CJIOXHBIM. BO-BTODBIX, y2Ke€ 'OBOPUJIOCH O TOM, UTO 9KC-
IIepUMeHTAJIbHble 3HAUYEHUS ABJIAIOTCA NPUOIMKEHHBIMHU.

Orclona ciIeyIOT OCHOBHBIE TPEOOBAHUSA K UCKOMON QPYHKIIUM:

® OHa J0JIKHAa OBbITh JOCTATOYHO HPOCTOMH JJIA UCIOJb30BaHUSA €€ B JaJb-
HEWINUX BbIYUCJICHUAX

* JIpuBOoZMMEIe B NMpPUMepe JaHHbIE He ABISIOTCA OPHUIMANBLHOM CTATUCTUKOMH, OZHAKO
npaBAONOAO6GHEI.
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o rpaduk 3Tol QYHKIIUH AOJIYKEH IPOXOAUTH BOJH3UN dKCIIePUMEHTAJb-
HBIX TOYEK TaK, YTOOBI OTKJIOHEHHUA 3THX TOYEK OT rpacduKa ObIJIU MU-
HUMAaJIbHEI ¥ pABHOMEpPHBHI (puc. 6.3, 6).
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Puc. 6.3. [IBa BapuaHTa IOCTPOEHUA IrpadHUecKOi 3aBUCUMOCTH
TI0 3KCTIePHMEHTAJIBHEIM JaHHEIM

ITonyuyennyio GyHKIIMIO, rpacduK KOTOPOii IpuBeeH Ha puc. 6.3, 6, B cTa-
THCTUKE IPUHATO HA3BIBATH PErPECCHOHHON MOXEJIbIO.

MeTop HarMeHbLKX KBagpaTtoB

ITonyueHUe perpecCHOHHOM MOJEJIH IIPOMCXONUT B ABa STaIa:

1) mox6op BuAa GyHKIINH;

2) BrIYMCJICHHE TapaMeTPOB QYHKIUH.

IlepBas 3agaya He UMeeT CTPOTOTO PEIIeHUA. 3eCh MOKET IIOMOYb OIIBIT U
HMHTYMIIMA HCCJIEeA0BATEJsA, a BOBMOXKEH U «cJjeloi» mnmepebop U3 KOHEUYHOT'O
yycja GyHKIHA 1 BbIOOD JIyUliled U3 HUX.

Yame Bcero BBIGOp MPOU3BOAMUTCA CPEAHU CIEAYIOMINX (hyHKITHIHA:

Yy =ax + b — auHeiliHaa byHKIINUA;

y= ax®+bx+c— KBagpaTUyHasd GyHKIIUA;

y=aln(x) + b — morapudmMuyeckas QyHKIIUA;

Yy =ae’™ — 3KCIOHeHIMAIbLHAA QYHKIUA;

y= ax® — crenennas GyHKUIUA.

KBagpaTnuHasa GyHKIMA Ha3LIBaeTCA B MATEMATHKE NOJAUHOMOM 6MOPOLl
cmenenu. UHOTja MCNIONIB3YIOTCA IIOJHUHOMEI U 60JIee BRLICOKUX CTelleHell, Ha-
OpuMep IIOJUHOM TPeThell CTelleHH UMEET BUA: I = ax®+bx?+ cx +d.

Bo Bcex sTux dopmysmax x — apryMeHT, y — 3HadeHue byHKOMH, a, b, c,
d — napaMeTps! GYHKIUH, In(x) — HaTypaJbHEIH JJorapudM, ¢ — KOHCTaHTA,
OCHOBaHUe HATypaJIbHOIO Jorapudma.

Ecuu BrI BIOpau (CO3HATEIBHO UJIX HAYTaA) OAHY U3 IIpeaJaraeMbIX QyHK-
uii, TO CJIEeAYIOIINM LIIAroM HYyKHO noao6parts napaMmerpsl (a, b, ¢ 4 IIp.) Tak,
yT0o0BI GYHKIIMA pacrnojiarajlach Kak MOXKHO OJiM)Ke K 9KCIIepPHMEHTAIbHBIM
TOYKaM. YTo 3HAUHUT «pacrojiarajiach Kak MOXXHO 6auke» ? OTBETHTh Ha 3TOT
BOIIPOC 3HAYUT MPEIJI0KUTL METOJ BBIUHCJEHHUA napamMerpoB. Takoi meron
6n11 tpeasoxked B X VIII Bexe uemenrkuMm MaTemaTukoMm K. I'ayccom. OH HasbI-
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BaeTca MetromoM HauMenbmux kKBaapaTroB (MHK). Cyrp ero sakisiodaerca
B cJIeyIonieM: HCKoMas QYHKIIHSA OOJIKHA ObITh IOCTPOEHA TaK, 4YTOOBLI CyMMa
KBaJAPaTOB OTKJIOHEHHH J-KOOPAMHAT BCEX 3KCIEPUMEHTAJBLHBIX TOYEK OT
Y-KOOpAUHAT rpaduka GyHKIUY OblJIa MUHUMAJILHOI.

M=u e 6ymeM 3fech IPOMSBOAUTHL NMOAPOOHOE MaTeMaTHUUYECKoe onucaHue
MeTOoAa HAaUMEHBIIIUX KBaApaToB. JloCTaTOYHO TOro, YTO BhI TENePh 3HAETE O Cy-
I[eCTBOBAHU M TaKoro Mmeroaa. OH OUeHb INMPOKO MCIIOJIb3yeTCHa B CTATUCTUUEC-
Koil 06paboTKe JaHHBIX M BCTPOEH BO MHOTHe MaTeMaTHUeCKHe IIaKeThl IIPo-
rpamMmmM. Ba’KkHO moHUMAaTh cjeAyIOlllee: METOJOM HAaUMEHbLIIIUX KBaApaToOB IO
JaHHOMY HabOpy 9KCIIepMMEHTAJNLHBIX TOUEK MOYKHO IIOCTPOUTS JI00YI0 (B TOM
qucJe U U3 paCCMOTPEHHBIX BhIINE) QyHKIIUIO. A BOT OyZeT i1 OHa HacC yAOB-
JIETBOPATH, 9TO y’Ke APYroi BOIIPOC — BOIPOC KPUTEPHA COOTBeTCTBUs. Ha
puc. 6.4 usobpa’keHbl TpU DYHKIMHU, MOCTPOEHHBIE METOAOM HAMMEHBIIHUX
KBaJXpaToB II0 MPHUBEAEHHBIM 5KCIIEPUMEHTAJIbHbIM JAHHBIM.

150 y = 46,361x - 99,881 @ 50 y= 3’430290,7559 PS
R? = 0,8304 R? = 09716
100 100
50 50
*
0 » 0 . r , : .
50 . . 0 1 2 3 4 5 6
0 2 4 6
a (/]
200

150

100

Puc. 6.4. Tpu pyuxuuu, nocrpoesssle mo MHK

JaHHBIe DPHCYHKH IIOJIyYeHBI ¢ IIOMONIbIO TabJUYHOro Ipolieccopa
Microsoft Excel. I'paduk perpeccHOHHOH MOJelHM Ha3LIBAeTCS TPEHIOM.
A=nrauiickoe ci0oBo «trend» MOXXHO mepeBecTH KaK «00Illee HampaBJIeHHE»,
WJIH «TeHAEHIUA» .

V¥Yxe c mepBOro B3rjiAfa XOUeTCA OTOPAaKOBATh BADMAHT JIMHEHHOro TpeHJa.
I'paduk muneiiHON dyHKIIUM — 3TO npaMasa. Ilonyuennas no MHK npamasa
oTpaxaeT GpaKT pocTa 3a60J1eBaeMOCTH OT KOHIIEHTPAIIUN yrapHOTro r'as3a, Ho 10
3TOMy rpaduKy TPYAHO UTO-IU0O0 CKA3aTh O XapaKTepe 3TOro pocra. A BOT
KBaJpaTUYHBIHA U 9KCIOHEHIIHAJbHBIHA TPeHABI IpaBaonoqo0HbI. Teneps nopa
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o6paTuThr BHUMaHMe Ha HaAIIMCHU, IIPUCYTCTBYIOIHEe Ha rpadukax. Bo-mep-
BbIX, 9TO 3aIMCaHHbIEe B SBHOM BHJEe HCKOMEIe QYHKIIMHM — perpecCHOHHbIE
MOJIEJIN;

JUHelHasaA QyHKIUA: y = 46,361x — 99,881;
9KCIOHeHIuadbHasa pynknusa: y = 3,4302 0 79%5x,
KBaJApaTHUYHAA QYHKIIUS: y= 21,845x2 -106,97x +150,21.

Ha rpadukax npucyTcTByeT ellie OgHa BeJIUUNHA, ITI0OJyUYeHHasi B pe3yJibTa-
Te MOCTPOeHu s TpeH1oB. OHa 0603HaueHa KaK R?. B cTaTHCTHKe 3Ta BeJINYHHA
Ha3BbIBaeTCs Kodgppuyuenmom demepmunuposarnnocmu. UMeHHO OHa oIipeje-
JISieT, HaCKOJIbKO YIAYHOM sBJIsSETCS MOJyUeHHasl perpeccHoHHas Moaeib. Ko-
adPHUIIUEHT NeTEPMUHHPOBAHHOCTH BCerja 3aKJIIOUeH B nuamnasone ot 0 go 1.
Ecnu oH paBeH 1, To GYHKIIUA TOYHO IIPOXOAUT Ueped TaOJIUUYHbBIE 3HAUYEHU A,
ecsiu 0, To BHIOpDaHHBIH BUJ perpecCHOHHON Mogesu IIpeieJIbHO HeynadeH. Yem
R?6nmxe k 1 , TeM yauHee perpecCHOHHAaA MOJieJib.

W3 Tpex BBIOpaHHBIX MO/JleJiei 3HaUeHHe R? HauMeHbLIeE y JuHeHHoH. 3Ha-
4YHUT, OHA caMasl HeyJauvyHas (HaM M TaK 3TO ObLJIO MOHATHO). 3HAUEeHUS JKe R?
y ABYX APYTrHX MoJeJiell AOCTaTOYHO O6am3xku (pasuuna menbure 0,01). Ecau
ONpeAeJUTH IIOTPEITHOCTh PENIIeHUs AaHHOM 3agaun Kak 0,01, mo KpuTepuio R?
9THU MOJeJH HeJb3sa pasfneluTh. OHU OMUHAKOBO yAauHbl. 31€Ch MOTYT BCTY-
IUTHh B CHJIY KaueCTBEeHHELIe coobparkeHua. Hanpumep, €cJii CYHUTATD, YTO HAU-
6oJiee CyIIIeCTBEHHO BIUSHNE KOHIIEHTPAIlUU YrapHOTro ra3a IposaBJIsa€TCA IPU
0OJIBIINX BEJIMYMHAX, TO, IMNIAASA Ha rpadUKu, IpeaIIouTEHHE cJIeAyeT OTAATh
KBagpaTHUYHOM MoAenu. OHa jydlre OTpa’kaeT pe3KHH pocT 3abojieBaeMOCTH
IpHu G0JBUTHX KOHIIEHTPAIIUAX IIPHMECH.

NHTepecHBI GAKT: ONBIT HOKA3bIBAET, UTO €CJH YEJIOBEKY IIPEJIOKUTH Ha
JaHHOM TOUEUHOM AuarpaMMe IIPOBECTH «HA IJia3» IPAMYIO TaK, YTOOBl TOUKH
OBLIIM paBHOMEPHO pa3bpocaHbl BOKPYT Hee, TO OH MPOBeAeT JUHHIO, JOCTATOY-
HO OJTHBKYIO K TOM, uTo faeTr MHK.

MporHo3upoBaHue No perpecCUOHHON Moaenu

MBsI nOSTyYHJIN PErPECCHOHHYIO MAaTEMAaTHUECKYI0O MOJIEIb U MOYKeM IIPOTrHO-
3MpOBATh IIpOLlecC ITyTeM BblunciieHn#. Temeps MOKHO OLIEHUTEL YPOBEHDb 3a60-
JIeBA€MOCTH acTMOI He TOJIBKO IJIS TeX 3HAUEeHUI KOHIIeHTPAlluu yrapHoro
rasa, KOToOpble ObLIIM ITOJIYUEeHBI IIYTEM U3MEpeHUii, HO U JJifA APYruX 3Hade-
HU. ITO OUEHBb Ba’KHO C IPAKTHYECKOI TOUKH 3peHusa. Hanmpumep, ecau B ro-
pojie IJIaHUPyeTCs IOCTPOUTD 3aBOJT, KOTOPBI 6yAeT BbIOpacklBaTh B aTtMocde-
Py yrapHHI# ras, T0, paCCUMUTaB €ro BO3MOXKHYIO KOHIIEHTPAIIUIO, MOKHO IIpef-
CcKasaTh, KaK 9TO OTPa3uTCcs Ha 3a60JieBaeMOCTH aCTMOM »KUTeJIeil ropoja.

CymrecTByeT fBa crmocoba MpOrHO30B II0 perpecCHoHHOM Monenu. Eciu npo-
rHO3 IIPOM3BOJMTCSA B ITpejiesiIaX 9KCIIepPUMEHTANILHBIX 3HAUYEeHU 1 He3aBUCUMOM
IepeMeHHOH (B HallleM cJiy4yae 9TO KOHIIeHTpalusa yrapHoro rasa C), To 3To Ha-
3LIBAETCHA B80CCMAHOBNEHUEM 3HALEHUS.

IIporuosupoBaHue 3a mpefesaMi 9KCIIepPUMEHTAJIbHBIX JaHHbIX Ha3bIBA€T-
cd 3kempanoasyueil.

HNmMes perpecCHOHHYIO MOAeJb, JIEF'KO IIPOTHO3UPOBATh, IIDOU3BOAS pacue-
THI C IIOMOIIBIO AJIEKTPOHHBIX Tabaul. BbiGepeMm ajda Hallero npuMepa B Ka-
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yecTBe HanboJiee MOAXOAAINEH KBaAPaTUUYHYIO 3aBUCUMOCTE. [locTpoum cie-
AYIOIIYIO 3JIEKTPOHHYIO TabauIy:

A B
1 | Konyenmpayus yeaprnozo zasa Hucao 60onbHbix acmmoli Ha 1 muic. sume-
(me/ryb. m) neil
2 =21,845*A2*A2-106,97*A2+150,21

IToacraBasas B Aueiiky A2 3HaueHNe KOHIIEHTPAIlMH YTapHOro rasa, B A4ei-
ke B2 6ymem moay4yaTs mporHos sabosieBaeMocT. BoT mpuMep BoccTaHOBJIE-
HUSA 3HAUYEHUHA:

A B
1 Konyenmpayusa yzaprozo zasa Qucno OoavHbix acmmoii Ha 1 meulc.
(mz/xy6. m) JHcumeaneil
2 3 25

3aMeTHM, YTO YHCJIO, MOJydaeMoe 1o hopmyJie B Adeiike B2, Ha caMmoMm gee
ABJAeTCA APOOHBEIM. OZHAKO He HMeeT CMBICJIA CYMTATH YHUCJIO JIoge, Jaxxe
cpenHee, B APOOHBIX BeJIMUMHaX. [JpobHasA yacTs yaajieHa — B ¢GopmMaTe BbIBO-
Ja 4gucia yxaszano 0 mudp mocse 3amAaToH.

OKCTPaNOJIAIMOHHBIH IPOTHO3 BHIIIOJHAETCA aHAJIOTUYHO.

TabiuuHbIH Dpomeccop AaeT BO3MOXXHOCTh IIPOHU3BOJUTDL DKCTPAIOJIAIIMIO
rpadpuyeckuM cnocoboM, IIPoJOJIKaA TPeH 34 IpeleJibl 9KCIIepHMeHTa IbHbBIX
JaHHBIX. Kak 3TO BRITJIAAUT IIPM MCIIOJIb30BAHNHU KBAaAPATHUYHOTO TPEeHAA IJ1d
C = 7, nokasaHo Ha puc. 6.5.

B pazne caydaeB ¢ skcTpamossanueil Hafo GbLITH OCTOPOXKHBIM. IIpuMeHH-
MOCTBb BCAKOH perpecCMOHHOM MOJeJM orpaHuYeHa, oCOOeHHO 3a IIpelesiaMU
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Puc. 6.5. KagpaTu4HEIi TPEHS C 3KCTPanoaAuneit
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9KCIEePUMEHTAJILHOM 061acT. B HammemM npuMepe pH SKCTPAIIOJIAIINN He CJie-
AyeT NaJIeKO yXOAUTH OT BeJIMYMHEI 5 Mr/M°. BIIoJIHE BO3MOYKHO, UTO Aajee Xa-
paKTep 3aBUCHUMOCTH CYIIIECTBEHHO MeHAeTcA. CIUIIIKOM CJIOKHOMN ABJAAETCHA
CHCTEMA «3KOJIOTHS — 3J0POBLE UEJOBEKA», B HEM MHOrO Pa3JNYHBIX GpaKTO-
POB, KOTOPBIE CBA3AHBI APYT ¢ Apyrom. IlosyuyeHHasa perpeccuoHHas GyHKIIUA
SABJIAETCH BCErO JIUINb MOJEJIbIO, 9KCIIEPUMEHTAJNIBHO IIOATBEPIKACHHON B AUa-
na3oHe KOHIleHTpanui ot 2 10 5 Mmr/ M. Uro OyaeT BOaJH OT 3TO#M 00JIaCTH, MBI
He 3HaeM. BcsAkas 9KCTpanogaAnusa AEeP:KUTCA Ha I'HIIOTEe3€e: «IIPEAIIOJIOMHUM,
4TO 3a IpefejlaMy 9KCIIEPUMEHTANbHOM 00J1aCTH 3aKOHOMEPHOCTEH COXPaHAeT-
ca». A ecou He coxpaHsaeTcaA?

KBagpaTununasa Mmozesb B JAHHOM IIpEMepe B 00JIACTH MaJIbIX 3HAUEHH I KOH-
neHTpanum, Oau3kux K 0, BooOIie He rogUTCA. IJKCTPAIOJUDPYd €e Ha
C=0 MI‘/M3, noayuyum 150 yesroBek GOJMBHBIX, T. €. O0JIbIIIE, YEM IIDH 5 MI‘/Ma.
OueBHIHO, 5TO HeJIeNIOCTh. B 061acTi MaabIx 3HaueHu# C iyullie paboTaeT sKC-
NOoHEHInaJIbHaA MoJeJsb. KcTaTH, 9T0 JOBOJIBLHO THIIMYHAA CUTYAIUA: Pa3HbIM
obJ1acTsaAM ZaHHBIX MOTYT JIy4llle COOTBETCTBOBATEL Pa3Hble MOAEJIH.

Cucrema OoCHOBHbIX NOHATUN

Mopgeu CTaTHCTHYECKOTO MIPOTrHO3HPOBAHUSA

CraTucTHKa: HayKa o cOope, H3MEPEHUH U aHAJIU3e
MACCOBBIX KOJIMYECTBEHHBIX JaHHBIX

Cmamucmuueckue darnHbie

IIpubrusennviii xapaxmep Tpe6yroT MHOTOKPATHRIX U3MEeDEHUH

Pezpeccuonnas modenv

OnuceiBaeT 3aBUCHUMOCTDH Bupg perpeccuonHnoit MosxeT HCIOJIB30BATHCA
MEX Ay KOJIUYECTBEHHBIMU | GYHKUMM onpeaeiaeTcs JAJISl IPOTHO3MPOBAHUA
XapaKTepUCTHKAMHK noAGOpPOM IO 3KCIEPHUMEH-

CJIOKHBIX CUCTEM TaJILHBIM JAHHBIM

Memo0 HaumeHbUWUX KEAOPAMOE

HUcnonbayercsa ansa Beiuuc- | Bug perpeccuonnoit mogenu | COAep’KUTCA B MaTeMaTH-
JIEHUA IIapaMEeTPOB perpec- | 3a4aeT II0JIb30BATEJIb YeCKOM apceHaJie 3JIeKTPOH-
CHOHHOM MoZeHn HEIX Ta0JIuI

Bonpocbl u 3agaHun

1. a) Yro Taxkoe craTncTHKA?

0) fBAAIOTCA JIM PE3YJIbTATH CTATHCTHYECKHUX PACUETOB TOUHBIMU?
B) YUTo TaKOE pEerpecCHOHHAs MOAEJb?

2, Kakue U3 CIeAYIOIINX BeJIMYNH MOXKHO Ha3BaTh CTATUCTHYECKMMHU: TeMIlepaTypa
Balllero Teja B JaHHBIM MOMEHT, CDEJHAS TeMIepaTypa B BallleM pernoHe 3a Io-
CJeAHMI MecHAl; MAaKCHUMaJdbHad CKOPOCTh, Pa3BUBaeMas JaHHONW MOJEJNBIO aBTO-
MOOHJIS; CPeHee YHCJIO 0OCAZKOB, BhINAAalOIUX B BallleM PernoHe B TeueHne roga?
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3. a) [Ina yero ucooan3yeTca MeTO HAaUMEHbIINX KBAJApaToB?
6) Yo Takoe Tpeua?
B) Kak pacnosaraercs: 1tunusa TpeHja, noctpoenas no MHK, oTHocuTeIBLHO aKC-
NIEPUMEHTAJIbLHBIX TOYEK ?
r) MoxeT 111 TpeHA, mocTpoenublit o MHK, npoiiTu BeIne BCcex 5KCIIePUMEHTAIb-
HBIX TOYEK?

4. a) B uem cMBICJ HapaMeTpa R?? Kakue 3Ha4YeHHUs OH IpUHHUMAaeT?
6) Kaxoe snauenne npumer napameTp R, ecii TpeH TOYHO IPOXOAUT Yepes BKCIIe-
PUMEeHTAJIbHEIE TOUKH?

5. Ilo maHHBIM uU3 ciaeAyionle Ta6auuEBl ocTpoiiTe ¢ momommbio Excel auneiinyro,
KBaJIPATUYHYIO, 3KCIIOHEHI{NAJILHYIO U JJOrapn@pMHUUYEeCKyI perpecCHOHHbIE MOJe-
au. OnpejennTte napaMeTphl, BEHIGEpUATE JTYUIIIYIO MOAEID.

x 2 14|16 |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 mogpa3yMeBaeTCA 0] BOCCTAHOBJICHHUEM 3HAYEHUS 10 PEIPECCHOHHOMN MoieTn?
6) Yto Takoe sKcTpanmoaAuua?

7. CobepuTe JaHHBIE O CPeAHEH THEBHOM TeMIIepaType B BAIlIeM ropoje 3a IMOCAeIHIO
Hegexio (10 gueit, 20 aueit). OuennTe (xoTdA 661 HA ry1a3), TOAUTCH JIH UCIIOJIB30BA-
HUe JINHEeHHOr0 TPeHAA AJIs OIINCAHU S XapaKTepa N3MeHEeHU A TeEMIIEPATyPhHI CO Bpe-
meHeM. ITonpoGyiiTe myTeM rpadHUecKoil 3KCTPAIOAANNY IPEACKA3ATh TEMIIepa-
TYypy 4yepe3 2—5 nHei.

8. IIpuaymaiiTe cBOM IpHMepHI IPAKTHYECKHNX 387124, AJA KOTOPEIX UMeJIO 6bI CMBICT
BBITIOJIHEHHE BOCCTAHOBJICHUA 3HAUEHHHN N 9KCTPAIIOJIAIMOHHBIX PACYETOB.

MopenunpoBaHue
§38 KOppenAuMOHHbIX
3aBUCUMOCTEN

Perpeccuonsble MaTeMaTHUYECKHe MOJENH CTPOATCS B TeX CIyYaAX, KOrAa
M3BECTHO, YTO 3aBUCHMOCTb MEKAY ABYMS (haKTOpaMHu CyIeCcTBYeT U TpebyeT-
Cf IOJIYUUTDH ee MaTEMATHYECKOe ONUcaHue. A ceifiuac Mbl paCCMOTDHUM 3aZlauy
apyroro poga. IlycTh BaXKHOI XapaKTepHCTHKOM HEKOTOPOMH CJIOXKHOU cUCcTe-
MblI ABIAeTcA paxkTop A. Ha Hero Mmoryr okassiBaTh BJIUSHHE OJHOBPEMEHHO
MmHOTHe aApyrue haxktoprl: B, C, D u T. 5. MBI paccMOTpUM ABa THIIA 3a1aY:

1) onpenenuTs, okassiBaeT au GaxkTop B Kakoe-1ub0 3aMeTHOE PeryJIspHoe

BJIHSHHE HA pakTop A?
2) kaxue u3 dpaxtTopoB B, C, D U T. i. OKa3bIBAIOT HAaUGOJbIIIee BIUSHIE HA
daxTop A?

B kauecTBe mpuMepa CJIO0XKHOI cHUCTeMBI OyAeM pacCMaTPHUBAThH IIKOJY.
IlycTs ans mepBoro Tumna sagad akTopoM A ABJISAETCA CPEAHAA YCIIEBA€MOCTD
yYaluxcs MKoJbl, dakTropom B — (hMHAHCOBBIE PACXOABI HIKOJIBI HA X0O3AM-
CTBeHHBIE HYKABI: DEMOHT 3JjaHUs, 06HOBJIeHUe Mebesiu, 3cTeTuUecKoe oop-
MJIeHHE IOMEIeHUA U T. I1. 34ech BIusiHKe pakTopa B Ha pakTOop A He OUeBUA-
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Ho. HaBepHoe, ropaszio cMJIbHEe HA YCII€BA€MOCTDb BJIMSAIOT APYTrHe IPHUYNHEI:
YPOBEHb KBAJIU(HKAIINK YYUTEJIelH, KOHTUHIEHT YUYalllUXCA, YPOBEHb TEXHHU-
YeCKHMX CPeACTB 00yUYeHHA U Ip.

CremMaIMCTHI IO CTATHCTUKE 3HAIOT, UTO AJIS TOTO, YUTOOKI BHIABUTH 3aBUCH-
MOCTh OT KaKOro-TO OnpeAejIeHHOro GaKTopa, HY’KHO MaKCHMAaJIbHO UCKJIIO-
YHUTh BJIUAHME APYrux ¢axropos. Ilpoire roBopsi, cobupasa nHPOPMAIIUIO U3
Pa3HBIX IIIKOJI, HY?KHO BHIGMPATH TaKHe IIIKOJbI, B KOTOPBIX MPUGJIU3HUTEIbHO
OOWHAKOBBIA KOHTMHIEeHT YUYeHHKOB, KBATU(PUKAIIUA YIHTEIeH U mp., HO XO-
3SIHCTBEHHEIE PAcXo/bl pa3Hble (Y OJHHUX IIKOJ MOTYT OLITh OOraTble CIIOHCO-
PHI, Y APYTHX — HET).

HNrak, nycTh X03s1iCTBeHHBIE PACXOABI IIIKOJIBI BEIPAYKAIOTCA KOJUUECTBOM
py0Jieil, OTHeCEHHBIX K UHCJIY YYEHUKOB B mKoJje (py6./4ei.), moTpauyeHHbIX
3a onpejiesIeHHbII Iepuo BpeMeHH (HanpuMep, 3a mocjaegaue 5 jer). YcieBae-
MOCTB XK€ IIYCTh OIleHHBAeTCs CPeAHUM 0ajlJIOM YUY€ HUKOB IIIKOJIBI IT0 Pe3yJbTa-
TaM OKOHUYaHHS mocjeqHero yuebuoro roga. Eme pas oGparijaem Baliie BHUMa-
HHe Ha TO, YTO B CTATHCTHYECKHMX pacuyeTax OOBIYHO HCIIOJIb3YIOTCA OTHOCH-
TeJIbHBLIE U yCpeJHEeHHbIe BeJIUUHHEI.

HMroru c6opa ganueix mo 20 nmixojiaM, BBeJleHHEIE B 9JIEKTPOHHYIO Tabauny,
npejacTaBiieHnl Ha puc. 6.6. Ha puc. 6.7 npuseseHa ToueyHasa guarpamMma, mo-
CTPOEHHAs 110 9TUM JAaHHBIM.

A B C
Nen/n 3arparTsl YcneBaemocTs (cpesHHH 6as)
(py6. /uen.)
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. CratTncTHYeCKHE JaHHEIE
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Puc. 6.7. Toueunasa gfuarpaMmma

3HaueHna 00enX BeJHMYUH: PUHAHCOBLIX 3aTPAT M YCIIeBA€MOCTHU YUE€HH-
KOB — HMeEIOT 3HAYUTEJIbHBIH pasbpoc M, Ha NepBbIil B3IJIfAJ, B3AUMOCBA3U
MeXay HUMHU He BUAHO. OTHAKO OHA BIIOJIHE MOYKET CYIlleCTBOBATD.

3aBHCHUMOCTH MeXXAY BeJUUMHAMH, Ka)KJad U3 KOTOPLIX IIOJBEepraeTcsa
He KOHTPOJHDPYEMOMY MOJHOCTBIO pa3bpocy, Ha3bIBAIOTCA KOPpeJAnH-

OHHBIMH 3aBHCHMOCTAMHM.

Pasgen MmaTeMaTH4YeCKOM CTATUCTUKH, KOTOPLIHM HMCCIIEAYET TaKMe 3aBHUCH-
MOCTH, Ha3bIBAETCA KOPPEJISIHOHHLIM aHAIN30M. KoppesissnoHHBINA aHATN3
H3yYaeT YyCPeAHEHHLIN 3aKOH MOBeJeHUA KaXK 0 N3 BeJIMUYHMH B 3aBUCUMOCTH
OT 3HAYEHUM APYroi BeJIUYHUHE], 4 TAKKe Mepy TaKoi 3aBUCUMOCTH.

O1eHKY KOppeJIANHY BeJIUUYNH HAUNHAIOT C BEICKA3bIBAHUSA TUIIOTE3bI O BO3-
MOYKHOM XapaKTepe 3aBUCHMOCTH MeXXAY UX 3HaYeHussMU. Halile Bcero Jomyc-
KaIoT HAJIM4YHe JIMHEHHOH 3aBUCHMOCTH. B TaKOM ciyyae MepOil KODPPEeJJISIIuOH-
HOI 3aBUCUMOCTH SIBJIAETCS BEeJHUUYMHA, KOTOpas HasdbiBaeTcA KoaddumueaTOM
Koppeasauuu. Kak u npexxiae, MbI He OyeM TucaTb GOPMYJILI, 10 KOTOPBIM 3TOT
K0a(bHIINEeHT BLIYKUCIIAETCA; UX HallucaTh HeTPYAHO, ropasfo TpyAHee IOHATh,
IoYeMy OHU MMeHHO Takue. Ha JaHHOM 3Talle JOCTATOYHO 3HATH CJEAYIOoIee:

e xoadduuenT Koppeaanuu (00pIYHO 0003HaYaeMblil rpedecKoil Oyk-
BOI1 p) ecTh YKCJIO U3 AUana3oHa oT —1 xo +1;

® eCJIM 3TO YHCJIO II0 MOAYJIIO OJIM3KO K 1, To HMeeT MeCcTO CUJIbHAA Koppe-
Jaanusa, ecau K 0, To caabas;

e GJM30CTh p K +1 03HaUaeT, YTO BO3PACTaHUIO 3HaUeHUI oJHOTO HaGopa
COOTBETCTBYET BO3pacTaHHe 3HaUeHHuif Apyroro Ha6opa, 6;usocTs K —1
0O3HA4YaeT, YTO BO3PACTAHUIO 3HAYEHHUH OAHOr0o HAGopa COOTBETCTBYET
yObIBaHHe 3HaYeHU i Apyroro Habopa;

e 3HAaUYeHMe P JIeTKO HaiiTu ¢ momoinsio Excel, Tak kak B 9Ty IporpaMMy
BCTPOEHBI COOTBEeTCTBYIOIIHE (GOPMYJIEI.
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B Excel dyHknxa BhIuMciIeHUA KoadhdueHTa KOPpenIANUN Ha3biBaeTCa
KOPPEJI u BxoauT B rpynny cTaTUCTHYECKUX PyHKnuii. IlokakeMm, Kak e
BOCIIOJIL30BaThHCs. Ha ToM e stncte Excel, rae HaxoauTcea tabiuna, mpeacras-
JIeHHad Ha puc. 6.6, Hao yCTAHOBUTH KYPCOP HA JI06YI0 CBOOOLHYIO AU KY H
3anyctTuTh @yHKIui0 KOPPEJL. Ona sanpocur gBa [uamnasoHa 3Ha4eHui. Y Ka-
sKeM, COOTBETCTBeHHO, B2:B21 u C2:C21. Ilociye ux BBoga OyAeT BLIBeI€H OT-
BeT: p~0,500273843. DTa Be1THunHa TOBOPUT O CPEAHEM YPOBHE KODPEJIAINH.

Hanuuyne 3aBUCHMOCTH MEXKIY XO3AMNCTBEHHBIMM 3aTPATAMM INKOJBl H
YCIIEBAEMOCTBIO HETPYAHO IIOHATL. Y UEHUKH C YAOBOJBCTBHEM XOAAT B UMC-
TYI0, KPACHBYIO, VIOTHYIO IIIKOJIY, YYBCTBYIOT TaM ce0s1, KaK JoMa, H II03TOMY
JIy4Ille y4aTCs.

B caregyromem npuMepe NPOBOAUTCA UCCIeLOBaHME II0 OIIPEAEIEHUIO 3aBU-
CHMOCTH yCIIEBAEMOCTH YHYaAIIUXCH CTAPIINX KJIACCOB OT ABYX (paKTOpPOB: obec-
[Ie4EeHHOCTHU HIKOJIbHOH OHOJIMOTeKN YUeOHUKAMU U OCHAIIEHUA IIIKOJIbI KOM-
npioTepamMu. M Ta, U Apyrasa xapaKTepUCTHKA KOJIMYECTBEHHO BhIparkaeTcd B
nponeHTtax or HopMbl. HopMoii ofecrieueHHOCTH yuyeOHMKaAMU ABJISETCA HUX
MOJIHBINL KOMILJIEKT, T. €. TAKOe KOJIMYECTBO, KOTJa Ka*KJIOMY YVUEHUKY BblAa-
I0TCs U3 6UOJINOTEeKH Bce HYKHBIE eMy IJist yueObl Kunru. HopMoi ocHameHus
KOMIIbIOTEpaMHu OyJleM CUMTATh TaAKOE€ MX KOJHYECTBO, IPHU KOTOPOM Ha Ka-
ABIX YeThIpeX CTapIIeKJIACCHHUKOB B IIIKOJIE NPHUXOAUTCA OAMH KOMIIBIOTED.
IIpepmosaraercs, 4To KOMILIOTEPAMH YUYEHHKH II0JIB3YIOTCHA HE TOJILKO HA MH-
¢dbopmMaTHKe, HO M Ha JPYTHX YPOKaX, a TaKKe BO BHEYPOUHOE BpeMsl.

B rabsune, nsobpaskeHHoI Ha puc. 6.8, IpuBeLeHBI pe3yJIbTaThl U3Mepe-
HusA oboux paxkTopos B 11 pasHbix mkoagax. HanoMHUM, YTO BIUAHUE KaXKI0-
ro dakTopa ucciegyeTcAa He3aBUCHUMO OT APYyrux (T. e. BIHUAHUE APYTrux
CYIIeCTBEHHBIX (PaKTOPOB AOJIYKHO OBITH NPHUGIN3UTEILHO OXMHAKOBLIM).

Obecneyenne yueOHOro mpouecca
No Ob6ecrieyeHHOCTD ¥YcneBaeMoCTh O6ecrieyeHHOCTh ¥YcneBaeMOCTh
3 yuebHrKaMu (%) (cpenumii 6a) | komnbloTepaMmu (%) | (cpeauuii 6as)
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. CpasHeHHE ABYX KOPPEISAIHOHHAIX 3a BHCHMOCTEMH
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Jis o6enx 3saBUCHUMOCTEN IMOJIydYeHbI KOMOUIIHEHThI JHUHEHHON Koppeiis-
muu. Kak BUAHO 13 TabJaMUIlbl, KOPPEJIAIUa MeXX Iy 00ecIIledeHHOCThIO yUeOHM -
KaMH U YCIIeBAEMOCTBIO CHUJIbHEEe, YeM KODPPEJAINA MEXAY KOMIIbIOTEDHBIM
obecrieyeHneM 1 yCII€BA€MOCTBIO (XOTH U TOT, U APYTroil KO3QPUIMeHTHI KOppe-
JANMM He OueHb 6osibitue). OTcioga MOYKHO cIeJIaTh BBIBOJ, YTO IIOKAa elre KHU-
ra ocraercsa 60ojiee 3BHAUUTEIBHBIM HCTOUHUKOM 3HAHUM, YeEM KOMIIBIOTED.

Cucrtema OCHOBHbIX NOHATUM

Roppenanuonnme 3aBHCHMOCTH

9TO 3aBHCHMOCTH ME>KY BeJIMUNHAMMU, KAXKAAA U3 KOTOPBIX
TIO/{BEPraeTcs HEKOHTPOJIUPYyEeMOMY pasbpocy

KoppeasauuoHHbIi aHAJINS A8€T BOBMOYXKHOCTB:

onpeneNTh, OKa3bIBaeT JU OAUH daxkTOoD BHIOpATh M3 HECKOJIBKUX (GaKTOPOB
CYLIECTBEHHOE BJUSHNE HA APYTroi pakTop | HamboJiee CyIeCcTBEHHHIH

KosddunueHT KOPPeNAIHH D | KOJINYECTBEHHAA Mepa KOPPeJAanuu

p MO MOAYJIIO GIUBKO K eAUHUIE — CHJIbHAA | p GJIM3KO0 K HYJI0 — ciaabad KoppeaAanus
KOppeJaaAnus

Pacuer p Boamoken B Microsoft Excel ¢ nomomsio nporpammul KOPPEJT

Bonpocbl u 3agaHus

1. a) YTo Takoe KOPPEeJSAIHOHHAS 3aBUCUMOCTh ?
6) UTo Takoe KOPPENAIUOHHBIN aHATHN3?
B) Kakue THIIEI 3a1a4 MOYKHO PEIaTh C IOMOILIBIO KOPPEJIAIIUNOHHOrO aHAIN3a?
r) Kakas BeTHUMHA ABIAETCA KOJHUUECTBEHHOM Mepoii koppeasuun? Kakue sHaue-
HHUS OHA MOXKEeT NIPUHUMATh?

2. C nomoipio KaKoro cpeacrsa TabauuHoro npomeccopa Excel MOoxHO BEIYHCIHUTD
K03 PUIIUEHT KOPPeJAHn?

3. a) Insa raHHBIX U3 Ta6JAMUILI, TPEeACTABJIEHHOM Ha puc. 6.8, mocTpoiiTe ABe JuHeH-
HEI€ perpecCHOHHBIE MOJEJH.
6) [Iasl 3TUX Ke AAHHBIX BBIUKMCINUTE K03 (U HeHTH Koppeasuuu. CpaBHUTE C
IIpHUBEeHHBIMHU Ha puc. 6.8 peayabrTaramu.

Mopaenu
§39 onTUManbLHOro
nnaHMpoBaHUA

IIpo6aema, kK OOCY)XIEeHHIO KOTOPOIl MBI Teleph NePeXoqUuM, HA3ZbIBAETCHA
ONTHMAJNHLHBIM IJIaHUpPOBaHnHeM. O0beKTaMH IJIAHHPOBAHUS MOTYT OBITH ca-
Mble Pa3HbIe CHCTEMBI: IeATEJbHOCTh OTAEJIbHOIO IIPEeANIPUATH A, OTPACJIH IIPO-
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MBIIIJIEHHOCTH MJIM CeJIbCKOTO X03AiicTBa, permoHa, HaKOHeIl rocyJapcTBa.
ITocTaHOBKA 3a7]aUH IVIAHUPOBAHHUS BRITVIAZUT CJEAYIOLUIUM oOpa3oM:
® MeIOTCSA HEeKOTOphIe IJIaHOBBIe ToKazaTeau: X, Y, u ap.;
® UMEIOTCA HEKOTOphIe pecypcwl: R1, R2 u ap., 3a cueT KOTOPHIX 3TH ILjIa-
HOBBIE II0KAa3aTeJIN MOTYT OBITh JOCTUTHYTHI. ITHU PeCYPChI IPaKTUYeC-
KM Bcerjia OrpaHUYeHbl;
e pMeeTCs OIIpefesieHHAsA CTpaTeruyecKas Ilejib, 3aBHCAIAs OT 3Hade-
HM# X, Y ¥ Ap. INIAHOBEIX IIOKAa3aTeJei, Ha KOTOPYIO cJIeqyeT OPHUEHTH -
pOBaTh ILIAaHHPOBaHME.

Hysicno onpedeaumo 3navenue naano6bix noxasamedeil C y4emom 0Zpanu-
YeHHOCMU Pecypco8 Npu Ycaosul Jocmuicenus cmpamezuieckoil yeau. 3mo
u 6ydem onmumanrvHbiM NAAHOM.

IIpusenem npumepsl. IIyeTs 06beKTOM IIAHUPOBAHUSA ABIAETCSH AETCKUIM
cax. OrpaHNYKUMCA JIUIOb ABYMS IIJIAHOBBIMH ITIOKA3AaTEJAAMU: KOJUYECTBOM Je-
Teil M KOJNUYEeCTBOM BoctuTaTe/ieil. OCHOBHLEIMHU pecypcaMi AesiTeIbHOCTH JeT-
CKOTO caZia ABJAIOTCA 00beM GHHAHCUPOBAHHUS U IIJIOIIA U IIOMelleHus. A Ka-
KOBBI cTpaTerudyeckue nejau? EcTecTBeHHO, OOHOIT M3 HUX ABJISETCS COXPaHe-
HHMe M YKpeIlleHHe 3A0poBbA Aereil. KomuuecTBeHHON Mepoil Takoi Iieu
ABJIIETCA MUHUMH3AIUA 3a60/1eBa€MOCTH BOCIIMTAHHUKOB JE€TCKOTO caja.

Jdpyroii npuMep: IJIaHUPOBAHME SKOHOMUUYECKON AeATeJIBHOCTH rocyhap-
cTBa. Be3yci0BHO, 9TO CIMINKOM CJIOXKHASA 3aava AJA TOro, YTOOBI HAM ¢ Hell
IOJIH