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1. KPATKOE U3JIOKEHUE JJEKIIMOHHOI'O MATEPUAJIA

Tema 1.BBenenne. OcHOBHBIC IOHATHSA

1.1. UudopmaTuka — TeopeTHYECKAs U MPUKJIATHAS HAYKA

Tepmun «uHpopMaTuka» (oT ¢ppanu. information — napopmanusa u automatioque aBTOMa-
THKa) nosiBuiics B Hadane 1960-x ronos nponuioro Beka Bo ®panuunu. B CCCP Ttepmun cran ymo-
TpebsaThes ¢ koHIa 1960-x rogoB, a BeIJeIeHHE HHPOPMATHKH KaK OTACIbHONW HAYKH ITPOU3OIILIO
B Hayasie 1970-x. B psaae anrnoassiunsix ctpad, CIIIA u HeKoTOpbIX cTpaHax EBpornsl BMECTO Tep-
MHUHa «MH(OPMATHKa» UCIOJb3YIOTCS TEPMHUHBI, OTPaKaroIIMe 0COOEHHOCTH pacCMaTpUBAEMBbIX B
UX paMKax BOIMPOCOB: - «computer science» — KOMIbIOTepHas Hayka, - «information science» —
nHpopmanmoHHass Hayka, - «computational science» — BBIYMCIMTENIBHAS Hayka, - «social
information science» — cornuanbHas HHOOpPMAIMOHHAS HayKa.

[lepBoHauanbHO MH(MOpMATHKa MOHMMAalach KaK HayKa, WM3ydaromias 3aKOHBI U METOMBI
HaKOIUJICHUs, Teperaud U o0paboTKu HMH(OpMALMKM C HOMOIIBIO 3JIEKTPOHHO-BBIYUCIUTEIBHBIX
MamuH (OBM), nubo B 6onee MHUPOKOM CMBICIE, Kak oOliee MOHSATHE, OXBATHIBAIOIIEE BCE BUIBI
YeJI0BEYECKOM JeSTeNbHOCTH, CBA3aHHBIE ¢ IpuMeHeHneM DBM. B ocHoBe nH(poOpMaTHKH JIEKUT
KnOepHeTHKa — Hayka 00 yIpaBlIeHHH, CBSI3U U nepepaboTke MHPOpPMAIuN B aOCTPaKTHBIX HH-
(dbopMaLMOHHBIX cucTeMax yrpasieHus. Tepmun «9BM» B 0TeuecTBEHHOW TPagULIMU M3JI0KEHUS
MaTepHaJiOB KOMITBIOTEPHON TEMAaTHKH CUMTAETCs OoJiee MPABMIIBHBIM, XOTS U HECKOJBKO CTapo-
MOJIHBIM, HEXEIU TEPMHUH «KOMIIBIOTEp» (0T aHIJ. computer — BbIYMCIUTENb). HecMoTps Ha TO,
YTO 10 CBOEH CyTH OHM 0003HAUYAIOT OJMH M TOT K€ Kiacc ycTpoicTB, DBM B HacTosiee BpeMs
UCIIOJIb3YEeTCsl B OCHOBHOM B CHELIMAIbHON TEXHUUYECKON JIUTEpaType, a KOMIIBIOTEP CTaJI0 YHUBEP-
CaJIbHBIM 0003HAYEHHWEM BBIUYMCIUTEIBHBIX YCTPOUCTB. [1o/1 KOMIIBIOTEPOM NMOHUMAETCS YHUBEP-
CaJIbHOE YCTPOICTBO, KOTOPOE, C OJJHOW CTOPOHBI, BHIMOIHSAET BBIYUCICHHS, ONpeIessieMble T0b-
3oBareneM (sBisercs OBM B kinaccnyeckoM MOHUMAHUM), & C IPYTrol — MOKET OCYILECTBIATh UH-
TEJIJIEKTYaJIbHBIH BBIOOp (B 3aBUCUMOCTH OT JKEJIAaHUH MOJIb30BaTeNsl), MOXKET ObITh MEpernporpam-
MHUPOBaHO (I10JIb30BATEIb MOXET ONPEIENUTh APYroil anroputM padoThl), MOXKET 00pabaThIBaTh
pas3nYHbIe BUIbI HHPOPMALIUH U T.JI.

Hcnonp3oBaHne KOMITBIOTEPHON TEXHUKU MPAKTUYECKH BO BCEX HAMPABIICHUSIX UeIIOBEUE-
CKOM /1eATEIbHOCTH MO3BOJISET CUUTATh UH()OPMATHKY OJHOM U3 QyHIaMeHTalIbHBIX HayK. Bompo-
CBI, pacCMaTpUBAeMbIE B €€ paMKaX, HACTOJIbKO MHOTOOOPA3HbI, YTO OOIIENPUHSATOTO U YCTOSBIIIE-
rocsi onpezeneHust ”HGOPMATUKU HE CYLIECTBYET, a YUUThIBAs MOSBJICHHUE BCE HOBBIX U HOBBIX €€
NPUJIOKEHUH M 00JacTed WMCCIeNOBaHMsA, BPSI JIM KOTJAa-HUOYAb MOSBUTCA. Ha HHTyWTHBHOM
ypoBHE MHGOPMATUKY MOXXKHO IOHMMATh KaK HayKy, MU3Yy4arollyto oOIiue cBoicTBa MH(popMaiu,
3aKOHOMEPHOCTH M CIOCOOBI €€ CO3/IaHusl, XpaHEeHHsI, TONCKA, PEOO0pa3OBaHMsI U UCIIOIH30BAHUS.
[TpuHATO BBIIENATH J]Ba OCHOBHBIX HAlpaBlIeHUs B MH()OpMATHKE: TEOPETHUECKOE U MPUKIIAIHOE.
Haubonee BaxkHbIe pa3zelibl KaX10r0 U3 HUX IpecTaBieHbl Ha puc. 1.1.

TeopeTuyeckan MHbOpMAaTHKa lNpuknaaHas MHGOpMaTHKa
Teopua HHGOPMALKK [Nporpammupoeanme
MaTemaTHyecHan NOruKa SHOHOMHYSCHIA HH-III:IDPMEITM =]
Teopua anropuTMos Mpaposan W ap. MHOORMaTHHM

Puc. 1.1. OcHoBHbIe HanpaBIeHUs: UHPOPMATUKU

K TeopeTnueckoMy HaIpaBJIEHUIO OTHOCSAT MAaT€MaTHYECKUE AUCLUILINHBI, B paMKax KOTO-
pBIX (OPMYIHPYIOTCS OCHOBHBIE TOHATHS MH(POPMATUKHU, pa3padaThIBAIOTCS METO/bI, MOJIENH, ajl-
TOPUTMBI, Ja€TCs TEOPETHUECKOoe 0OOCHOBaHHME MX IpHUMeHeHMs. B pamkax Teopun mHpopmaunuu
U3y4aloTCsl BOIIPOCHI €€ U3MEpeHUs, (POPMBI MpeICTaBIeHUS U IpeoOpa3oBaHus, CKaTHs U Tepea-



4y, IpudYeM HHGPOpMaLUs paccMaTpUBaeTCs B KadecTBE aOCTPaKTHOro oObeKTa 0e3 MpPUBSZKH K
KOHKPETHOMY coJiepkaHuio. OCHOBHBIMHM BOIIPOCAMH, KOTOPBIMU 3aHUMAETCS JlaHHAsl TEOpHsl, AB-
JSIFOTCS. KOAMPOBaHUE HH(pOpMAIK, OOHAPYKEHHE U YCTPaHEHHE OIIMOOK MPH ee Tepenaye.

MaremaTnueckasi JIOTMKa M3y4aeT (pOpMalIbHbIE 3aKOHBI, CBA3AHHBIE C MBIIUIEHUEM, I10-
CTPOEHHUEM J0Ka3aTeNbCTB U JIOTMUECKUX BbIBOJOB. OCHOBHBIMM BOIPOCAMH SIBIISIOTCS MCUUCIIE-
HUS BBICKA3bIBAaHUHN M NIPEIUKATOB, TEOPUs JOKA3ATEIILCTB.

B pamkax Teopuu alnropuTMOB M3Yy4YalOTCsl AITOPUTMBI, UX CBOMCTBA U (DOPMBI MpE/ICTaBIIE-
HUsl. OCHOBHBIMM BOIIPOCAaMH, KOTOpBIE 3aTparuBaeT AaHHAs TeOpus, SBIAIOTCA: (opManbHOE J10-
Ka3aTeJIbCTBO PA3PELIMMOCTU MM HEPa3pelIMMOCTHU 3a/1a4, aHAJIU3 CJI0XKHOCTH U KauyecTBa ajro-
PUTMOB.

K npuknamHoMy HampaBieHHI0 MHOOPMATHKH OTHOCAT pas3feiibl, CBA3aHHBIC C PEHICHUEM
KJIACCOB KOHKPETHBIX 33734 B ONpPE/IEICHHON 00JaCTH 4YeJIOBEUECKOH N1eATEIbHOCTH (3KOHOMUKE,
IIPOU3BOJICTBE, MEAULIUHE U T.J.)

IIporpamMMmupoBaHue paccMaTpUBAET BOMPOCHI, CBA3aHHBIE C Pa3pabOTKONW CHCTEMHBIX U
IPUKIIAIHBIX IPOrPAaMMHBIX IMPOAYKTOB: peau3alus aIrOpUTMOB Ha HEKOTOPOM SI3bIKE IPOrpaMm-
MHUPOBaHUS, CO3/IaHUE CIIOXKHBIX MPOIPAMMHBIX KOMIUIEKCOB, TECTUPOBAHHWE M OLIEHKA KayecTBa
pOTpaMM, CO3JaHHE KPOCCIUIAT(POPMEHHBIX TPUIIOKEHHH.

DKoHOMHUYECKass MHPOPMATHKa CBsI3aHA C TEOPETHUECKUM MOJIEIMPOBAHUEM JESITEIbHOCTH
XO3SIMCTBYIOINX CYOBEKTOB, a TAK)KE MYHHIIMITAIBHBIX, PETHOHAIBHBIX U TOCYIapCTBEHHBIX 00pa-
30BaHMi. PaccMaTpuBaroTCsl BOIIPOCH CO3/1aHUs], BHEAPEHHs U UCIOJb30BaHUS MH(POPMALMOHHBIX
CHCTEM, MOJAEITUPOBaHNE WH(OPMAIMOHHBIX MMOTOKOB, CUCTEM 3JIEKTPOHHOTO JTOKYMEHTOO0O0pOTa,
CO3/laHHU€ U IPUMEHEHHUE CIIeUATN3UPOBAHHBIX IPOTPAaMM B SKOHOMHUYECKON JAEATEIbHOCTH.

[IpaBoBasi, TpaHcmopTHast U Mp. HHOOPMATHKH CBSI3aHBI C HETIOCPEACTBEHHBIM MOJICITHPOBA-
HUEM JIeSITeIbHOCTH 00BbEKTOB B KOHKPETHON MTPEIMETHOM 00J1aCTH, a TaKKe CO3aHUEM M HCIIOJb-
30BaHHUEM CIIELUAIM3UPOBAHHOTO MpOrpaMMHOro odecrneueHus. KpoMme yka3aHHbBIX HalpaBiIeHUH,
B paMKax MH(POPMATUKU PacCMATPUBAIOT BOIIPOCHI, CBSI3aHHbBIE C JPYTUMHU HAYYHBIMU HaIlpaBleHH-
MU, KOTOpbIE HAaxOJAT CBOE NMPHIJIOKEHHE NMPHU pelleHHMH MH(QOpMalMOHHBIX 3a1ad. B kaudecTBe
nprMepa MOXKHO IMPUBECTH HAIpaBJIeHHWE UCKYCCTBEHHOTO MHTENJIEKTa, BKIIOYarolee B ceds Teo-
PUU HEYETKUX MHOYKECTB, HEHPOHHBIX CETEH, CCTEM pacro3HaBaHUS 00pa30B, SIKCIIEPTHBIE CHCTE-
MBI.

[enbto MHPOpMATHKHU SABJISIETCS OMHCAaHME, U3YYEHHE M CHUCTEMaTH3allus METOJO0B IMOIyyde-
HUS, TpeoOpa3oBaHusi, 00pabOTKH, XpaHEHUS U Mepe/laud HHPOPMALIUHU C UCIIOJIb30BAHUEM CPENICTB
KOMITBIOTEPHOW TEXHUKH U KOMMYHHKAIUH.

OCHOBHBIM OOBEKTOM HCCIEIOBaHUS MH(POPMATUKU HM3HAYAJIBHO BBICTYIAna MH(OpMaIUsI
(ot nar. informatio — oObscHEHUE, pa3bsCHEHUE, CBEICHUS) — (yHIaMEHTabHOE TIOHATHE, UMe-
IOIIlee MHOKECTBO TPAKTOBOK B 3aBUCHUMOCTH OT KOHTEKCTa, B KOTOPOM OHO YNOTpeOseTcs, LeIH
W3y4eHUs: 0ObEKTa U T.1I.

B Hacrosiee BpeMsi Bce yallle B KauecTBe 00BEKTa MCCIIEAOBAHUS MPHUKIAIHON HH(popMa-
TUKH yKa3bIBalOT MH(POPMAIIMOHHBIN pecypc, MpeCTaBIsoNi co00l COBOKYITHOCTh IOKYMEHTH-
poBaHHON MH(popMaIK (Kak Ha OyMaXXHbBIX, TaK U HAa MAIIMHHBIX HOCHUTEJAX ), XPAHALIUXCS B UH-
dbopMamoHHbIX cucTeMax (OubnnoTekax, apxuBax, ¢poHaax, OaHkax HaHHBIX). OOBEKTOM HCCIie-
JIOBaHUS OTAENbHBIX HANpPaBICHUN W JAUCHUILUIUH MH()OPMATHKHU TaK)Ke MOTYT BBICTYNaTh MH()OP-
MAaI[MOHHBIE MPOLIECCHl U NH(OPMALIMOHHBIE TEXHOJIOTHH.

1.2 TlonsiTe nH(pOPMALMHU, COOOIIEHUS, CHTHAJIA, TAHHBIX

[Tonsitue «uHbOpManys» OTHOCUTCS K OJAHOM M3 (yHIAMEHTAIbHBIX CYIIHOCTEH OKpyXka-
IOIIET0 HaC MUPA Hapsy C BELIECTBOM U 3Heprueil. CloXHOCTb, CHeU(PUIHOCTh 1 MHOTOOOpasue
MOJIXOJIOB K TOJIKOBAHMIO CYHTHOCTU MH(OpMAalMM MPUBEIH K TOMY, YTO B HayKe M Ha MPAKTHKE
UCTIOJIb3YETCSI MHOYKECTBO OIPENIeIEHUH 3TOro MOHATHA: - HH(OopMaIus — pe3yiabTaT 00paboTKu
JAHHBIX, aJPECOBAaHHBI KOHKPETHOMY I10JIb30BATE0 U MPUTOAHBIM IS MPUHATHS yIpaBlieHYE-
CKUX U UHBIX pelleHuil; - nHpopMalMs — 3TO MOHUMaHHE (CMBICI, UHTEPIPETAlns), BOSHUKAIO-
Iiee B anmnapaTe MbIIUICHUs 4eJIOBEKAa B pe3yJbTaTe MOJYyYeHHs] UM JTaHHbBIX, B3aHMOYBSI3aHHOE C
NPEIIECTBYIONIMMY 3HAHUSMU M TOHATUAMHE; - HH(OPMAIHsI — 3TO CBeIeHUsI 00 00BEKTax U sIB-



JICHUSIX OKPYXKAIOIIEH CPe/bl, KOTOPhIE YMEHBIIAIOT UMEIOIIYIOCS CTETIeHb HEOMPEIeIICHHOCTH, He-
MIOJTHOTY 3HaHWH. YacTo KOHKPETHBIN CMBICI MOHATHS «HH(OPMAIIHS OMPENEISIeTCs KOHTEKCTOM
¥ 3aBUCHT OT TOTO, IO OTHOIIEHHUIO K KAKUM OOBEKTaM, SIBICHUSM HJIM MPOIECCaM OHO OTHOCHTCSI.
[ToHsTHE «MHPOPMALIUS» TECHO CBA3aHO C MOJYYCHHEM HOBBIX CBEIACHUH, IIOATOMY €€ YaCTO OTOXK-
JECTBIISIFOT C TAKUMH TIOHATUSMHU, KaK COOOIIIEHUE, CUTHAII, JaHHbIE. VX B3aMMOCBS3b 3aKII0YACTCS
B crneaytomeM. CooOuieHne — 3T0 WHGOpMaNus, MPEACTaBICHHAs B ONpeNeieHHol (opme U
npeAHa3HayYeHHas IS Mepefadyd OT UCTOYHUKA K MOTpeOuTeNnto nmo kaHainy cBsizu (puc. 1.2). Uc-
TOYHHUK WH(POPMAIIMK — YEJIOBEK WIIM YCTPOUCTBO, co3zaromiee coobmenue. [Torpedurens napop-
MallMi — YeJIOBEK MM YCTPOICTBO, Il KOTOPOTO MpenHa3zHadaeTcs coobmenue. Kanan ¢z —
KOMIUIEKC TEXHHYECKHX YCTPOWCTB M cpelna repenaun (kadenu, 3eMHasi atMocdepa MM KOCMUYe-
CKO€ MIPOCTPAHCTRO).

Kanan ca3u

Herounuk ] | llorpeburens
* llepenarTiui [e—— ][pHeMHHEK .
HHpOPMAITHH HH(pOPMAITHH
Coobmenne Coobmenne

Puc. 1.2. O6mras cxema ooMena nHpopmanuen

dopma npeacTaBiIeHUs HHPOPMAITUH MOXKET OBITh Pa3jIMyHA: MMOKA3aHUS W3MEPUTEIBHOTO
npubopa, TEKCT ANEKTPOHHOIO MHUCHbMa, pPeub Oparopa, Buieou3oOpakeHue, rpaduk, Tadnuua,
u(poBbIe JaHHbIE, KOMaH/bl yrpaBiaeHus U T.1. OaHa U Ta xe nHopmanust MOXKeT ObITh Mpe-
CTaBJieHa B pa3nuuyHoil gopme. Hampumep, uHpOpMaIys 0 BpeMEHU MpHe3[a MPUATEIS MOKET
OBITh IIEpeaHa 1o Tesnedony, IMEeKTpoHHOU nourte U T.1. CooOIIeHNs TEPEHOCATCS OT HCTOUYHUKA K
NOTPeOUTENIO TyTeM OOMEHa BEIIeCTBOM WIIM dHeprueil. B OONbIIMHCTBE CiydaeB MEPEHOCUYMKOM
COOO0ILIeHUs SIBISIETCA PHEPTUs (DJIEKTPOMArHUTHOE KosieOaHUe, AJIEKTPOMAarHUTHasl BOJIHA), KOTO-
pasi pacipoCTpaHseTCs IO KaHaly CBS3U. B kauecTBe MEePeHOCYUKOB HCTIONIB3YIOTCS:

- rapMOHHMYECKHUE (CHHYCOUIaIbHBIC) KOJICOaHUs;

- KonebaHus B BUJIE TIOCTIEIOBATEIILHOCTH MPSMOYTOJIBHBIX HMITYJIbCOB.

CaM 1o ceOe nmepeHoCUYMK He CoAepKUT uHpopMaluio (coobmenue). Jlrobas unpopmanus
JUTSL TOTO, YTOOBI OBITH MEpeAaHHON WM 00pabOTaHHOMU, JOKHA OBITH COOTBETCTBYIOIIUM 00pa3oM
Mpe/ICTaBiIeHa (3aKOIMPOBaHa) B MapaMeTpe MEePEeHOCUYHKa (PJIEKTPOMArHUTHOTO KoJiebaHust). DTOT
napaMeTp M3MEHSETCS BO BPEMEHH, JaKe eClH MepeaaBaeMoe COOOIIeHNEe TaKOBBIM HE SIBIISETCS,
HanpuMep, HEMoJBMXKHOe H300paxkeHue. IlapamerpamMu rapMoHHUYECKOro KoyieOaHUs SBISIOTCS
aMIUTMTYZIa, 9acToTa Wiu ¢aza, IPSIMOYTOJbHBIX UMIYJIbCOB — aMIUIATYa, TEPUOJ CIeIOBaAHUS
UMITYJIECOB M UX JITTUTEIIEHOCTD.

Hanpumep, B mpoBoHOM TeneOHHON CBS3M peub YeJIOBeKa MEPEHOCUTCS MO TMape MpPOBO-
JIOB TAPMOHHMYECKUM KoJieOaHUEM (DJIEKTPUUYECKUM TOKOM). J[Jis 3TOro peusb uemoBeka MUKPOGO-
HOM TeneOHHON TPYOKH «KOAUPYETCS» B aMIUTUTYJE dIEKTPUYECKOr0 TOKa (aMILTUTYAA TO yBe-
JUYHUBACTCS, TO YMEHBIIACTCS B 3aBUCHUMOCTH OT PEUH), a Ha JAPYroM KOHIIE JIMHUW TPOMKOTOBOpPH-
TeJb MPEeBpaIlaeT dMEKTPUUESCKUA TOK B 3BYK (TTapaMeTphl AJIEKTPUUECKOTO TOKA «IIPEBPAIIAIOTCS
B peYb — 3BYKOBYIO BOJIHY). J[BomdHast mHGOpMAIHs TaKKe MOXKET 3aKJIaJbIBATHCSA B aMIUTHTYIY
MPSIMOYTOJIBHOTO UMITYJIbCa: «1» MOXKET COOTBETCTBOBAThH OJTHO 3HAUCHUE HAMPSIKEHUS (Harpumep,
3 B), a «0» — apyroe 3Hauenue (Hanpumep, 0 B) (puc. 1.3).

1lolt1]of1 1]

Puc. 1.3. [IpsMoyroibHble UMIYJIbCHI U COOTBETCTBYIOIIEE UM JIBOMYHOE YHUCIIO



Kak TompKO B MEPEHOCUUK 3aKJIAABIBAIOT MH(OPMAIIHMIO, TO IEKTPOMAarHUTHOE KojiebaHue
IPEBpaIaeTCs B CUTHAIL

Curnan — ¢U3MYECKU MPOLECC YHEPreTUUECKON MPHUPOJIBI, OTOOpaXKAIOMUN (HECYIINiA)
coobuienue. Ilapamerp curnana, u3MeHEeHHE BEIMYMHBI KOTOPOro OTOOpa)kaeT rnepegaBacMoe Co-
oOIIeHne, Ha3bIBaeTCs MHPOPMALMOHHBIM MapaMeTpoM. IIpuMepoM MOXXET CIyKUTh aMIUIMTYA
3JIEKTPUUECKOrO TOKa.

CymrecTByIOT iBe (POPMBI IPEICTABICHUS CUTHAJIOB:

- a”ajoroBas (opma, IpU KOTOPOM CUTHaJI ONMCHIBAETCS HENPEPBIBHOW (yHKLUEH, 3aBU-
CALIEH OT BPEMEHHY;

- nudposas Gopma, Ipu KOTOPOH CUTHAT NPEACTABISETCA COBOKYIHOCThEO CUMBOJIOB 0 1 1
(00603HaUYEHUS SIBJIAIOTCS YCIIOBHBIMHU).

Y CTpoiicTBO, OCYIIECTBIISIIONIEE IIepeBo]l (KOAUPOBAaHUE) COOOIIEHHSI B COOTBETCTBYIOILINE
¢u3nveckue CUrHaibl U Tepenady MX MOTpeOUTeNto, Ha3bIBaeTcs nepeaaTdyukom (cm. puc. 1.2).
[Tpumepom nepenaTymka MOKET ObITh PaMOCTAHLUS, TE€IEBU3UOHHAS CTaHIUSA. Y CTPONUCTBO, OCY-
IIECTBJIAIONIEE PUEM CUTHaa OT MepelaTuuKa, epeBoJl €ro (IeKOAUpPOBaHUE) B COOOIIEHUE, Ta-
KO€ )K€, KaK U IepeJaHHOe CTOUHUKOM MH(OpPMaLuy, Ha3bIBaeTCsl IpUeMHUKOM. [Ipumepom npu-
€MHHKA MOKET OBITh PaJHONPUEMHHK, TEIEBH30D.

[TapameTpsl curnasna, 3aperucTpupoOBaHHbIE HA MAaTEepUAIbHOM HOCHUTEJE, Ha3bIBAIOTCS JIaH-
HbIMU. C 3TOH TOYKH 3pEHHUS 1O/ JaHHBIMU ITOHUMAIOTCS CBEJICHUS, IPECTAaBICHHbIE B (hopMau-
30BaHHOM BHJI€, IIO3BOJISIOIIEM OCYLIECTBUTh UX XpaHEHHE, Iepeady U 00paboTKy TEXHUYECKUMU
CpEJCTBAaMU, HaIIpUMEDP, CPEeACTBAMU BeluucIUTENbHON TeXHUKH (CBT).

Cpenu 0coOEHHOCTEN JaHHBIX MOKHO yKa3aTh CIIEIYIOLIHE:

- JaHHBIE SBJISIOTCS 3HAKOBOM (DOPMOIA ITpecTaBIeHUs HHPOPMALINN;

- JIaHHBIE MOTYT paccMaTpHBaTbCs KakK pe3yibTaT (UKcaluu MHGOpMALUU HAa HEKOTOPOM
HOCHUTEIE;

- 00paboTKa JTaHHBIX C MOMOILBIO KOMIBIOTEPHBIX CPEJICTB OCYILIECTBIsETCA 0e3 ydera ux
CMBICJIOBOT'O COJIEPIKAHUS;

- JJaHHbIE He TpeOyIOT MHTEPIPETAlMM U OCO3HAHUS: OCMBICICHHBIE YEJIOBEKOM JaHHBIE
MPEACTABISIIOT cO00M nH(pOpMaIuio;

- hopMa JaHHBIX MOKET OBbITh Pa3IMYHA B 3aBUCUMOCTU OT BBHIOPAHHOM 3HAKOBOI CHUCTEMBI
U cioco0a KoAUpOBaHUS MHPOPMAIIHH;

- JaHHBIE XapaKTEePU3YIOTCS ONMPEAETICHHON CTPYKTYpOH, OnpesienseMoil BBIOpaHHON 3HaKO-
BOI CHCTEMOI U CITOCOOOM KOJMPOBAHUSI.

JUisi perucTpaliii CUIHAJIOB HAa MaTepUAbHBIX HOCUTEINSAX CYIIECTBYET OOJbIIOE KOJIHYE-
CTBO (PM3MYECKMX METOJOB: MEXAaHWYECKHE BO3JECHCTBUS, MEPEMEIICHNs, U3MEHEHUE JJIEKTpHYe-
CKUX, MAarHUTHBIX M ONTUYECKUX MMapaMeTpoB (M3MEHEHHE MarHUTHBIX CBOWCTB MOJIMMEPHON JIeH-
THI C HAHECEHHBIM (DePPOMAarHUTHBIM ITOKPHITHEM, N3MEHEHHE CBOMCTB (DepPOMArHUTHOTO CJIOS Ha
JIMCKE), XUMUYECKOT'0 COCTaBa (XMMHUYECKHX CBOMCTB Oymaru aiist (hotorpaduu), KpUCTALIMUECKON
CTPYKTYPHI.

JlaHHbIe, HE SBISAACH MHPOPMALIEH KaK TaKOBOH, HeCYT HH(POPMALIUIO 0 COOBITUSAX. TOIBKO
YeJIOBEK UMEET BO3MOXKHOCTD MOJIYYUTh HH(GOPMAIMIO Ha OCHOBE JaHHbIX. KpoMme Toro, oHu U Te
e TaHHbIE MOTYT BOCIIPUHUMATHCS (MHTEPIPETHPOBATHCS ) ITO-PA3HOMY.

Pazusbie mroam, momyuuBmme cooliieHne 00 0JHOM U TOM ke dakTe (00beKTe, COOBITHH, SIB-
JIEHHH, TIpoLecce H T.I1.), TO-Pa3sHOMY OLIEHUBAIOT €ro MH(pOpMaTUBHOCTH. s 0HUX cooblIeHNne
HEeCceT MaJio UHQOpMAIIUH, JUIsl APYTUX, HA00OPOT, COAEPKUT UCUEPIBIBAIOILYI0 HHPOpMAIUIO. DTO
OOBSICHAETCSI TEM, YTO 3HAHUS JIIOJIell 0 HEKOTOPOM (hakTe 10 MOIYUYEeHHUs! COOOLIeHUs ObLIM pas-
muaHbIMUA. Te, 9bu 3HaHHA O (PaKTe OBUTH HEBEIMKH, TOCYUTAIOT, YTO MOTYYHIIN JOCTATOYHO MHOTO
uHpopmanuu. ObnanaTenu ucueprneiBaromeil nHGopMauu o pakre MOryT cka3aTb, YTO COBCEM He
MOJTYYHJTH UH(POPMAIIUH.

Taxkum o0pa3oM, HH(POPMATUBHOCTH COOOIICHHUS 3aBUCHT OT TOTO, HACKOJIBKO 3TO CO00IIIe-
HUE TOMNOJHSET MoJIyyaTesl HOBBIMHM 3HaHMSAMU. Bo3MokHa cuTyanus, Korjga cooOlLieHne coaep-
KHUT CBEJICHUsI, HEIOCTYIHbIE 1751 MOHUMaHus. Takue cBeeHHUs TakKe He HeCcyT MH(OpMaIuu mo-



Jy4aTellto, OCKOJIbKY HE MOMNOJHSAIOT €ro 3HaHus. Tak, TeKCT, MPEACTABICHHbIN B HENPaBUIbHON
KOJMPOBKE, HE HECET HUKAKON HOBOM MH(OPMAaILIMU YeJIOBEKY, IPOCMATPUBAIOLIEMY ITOT TeKcT. C
JPYroil CTOPOHBI, TOT K€ TEKCT B MCXOIHOW KOIUPOBKE MOXKET ObITh BBHICOKOMH(OPMATHUPOBaH-
HbIM. TOYHO Tak ke coOoOIlIeHrEe B BUIE TEKCTA C MPABUIbHON KOJWPOBKOW, COJEpIKAIIEe yKe U3-
BECTHYIO MH(OPMAIIMIO WX TTOJHOCTBIO HEMOHATHYIO, HE COJEPKUT HOBOM MH(pOpMAaLUu. Je10Ba-
TeIbHO, HHPOPMAIUIO AJIs1 YETOBEKa MOKHO OTOXKIECTBUTh CO 3HAHUSIMU, KOTOPHIE OH MOJy4aeT U3
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH.

3HaHHEe — ATO COBOKYIHOCTH 3aKPEIJICHHBIX B CO3HAHUU U MBIILICHUH (aKTOB JCHCTBU-
TEJIbHOCTU B BUJIE€ NIPEACTABIICHUM, IOHATUH, CyKIeHUH, Teopuil. Hanpumep, «1 3Har0, Kak cocra-
BUTH NIpOrpaMmy Ha sizbike CH#».

3HaHus 00JIAAI0T PSIOM OCOOCHHOCTEH:

1. OHU OTpaXKalOT CTPYKTYPY CIOKHBIX OOBEKTOB U PACCMATPHUBAIOT CBSI3U MEXKIY OTIEIIb-
HBIMH YacTSIMHU. DTO CBOWCTBO MOJIYYHJIO HA3BaHUE CTPYKTYPUPOBAHHOCTbD.

2. 3HaHUA OTPaKaloT 3aKOHOMEPHOCTU OTHOCUTEIHHO (haKTOB, MIPOIECCOB U ABICHUH, IPU-
YUHHO-CJIEICTBEHHBIE CBSA3H MEXKIY HUMU (CBSI3aHHOCTB).

3. 3HaHus MpeAnojararT IeJeHaNpaBIeHHOE UCIOIb30BaHNe WH(GOPMALUU IS pPelIeHus
OIpe/IeNIEHHBIX 3aja4u (aKTUBHOCTb).

Jliisa monydenus MH(OpMAalMM HAa OCHOBE JAaHHBIX MPUMEHSIOT METO/bI, mpeolOpa3yrolue
JTaHHBIE B BOCIIPUHUMAEMBbIE YEJIOBEUECKUM CO3HaHUEM MOHATHs. OJIHU U TE K€ JaHHbIE MOT'YT I10-
POXKIATh PA3IUYHYIO TIO COAEPKAHUIO MH(POPMAIMIO B 3aBUCHUMOCTH OT MPUMEHSEMBIX METOOB.
Hanpumep, Kk 1aHHBIM 0 TPUOBLILHOCTH KOMITAHUN 32 HEKOTOPBIH MEPHO BPEMEHH MOXKHO TIpUMe-
HUTh Pa3InYHbIE METOABI 00PabOTKU:

- IOCTPOUTH I'pahUUECKUE TUarpaMMbl, C IOMOIBIO KOTOPHIX MOYXHO BHU3YaJIbHO CPAaBHUTH
pUOBUILHOCTD;

- BBIMIOJHUTH CTATHCTUYECKYI0 O0OpabOTKY MAaHHBIX (paccuuTaTh CpenHee, OTKIOHEHUS U
p.) JUIs OLIEHKU JAHHBIX B LIEJIOM;

- CPaBHUTh 3HAUYECHHUS C IPEBITYIIUMU IEPUOIaMHU I OLICHKU AMHAMUKH TPUOBUIBHOCTH.

C npyroii CTOpPOHBI, YEIOBEK, HE MMEIOLIUI MPEICTaBIEHNU O TOM, YTO 3TO 3a 3HAYEHUS,
MIPUMEHUT, CKOpee BCETO, HEaJIeKBATHBIE METOABl MX OOpPa0OTKU U TOJYyYUT OECCMBICIECHHBIE pe-
3yJbTATHI.

Mo’HO cKa3aTbh, UTO AAHHBIE KaK pe3yJbTaT PErUCTPALlUU PEaIbHO CYLIECTBYIOIINUX CUTHA-
J0B 00 U3MEHEHUSAX BO BHEIIHEM MUpE SBIISAIOTCS OOBEKTUBHBIMU, @ METOJIbI UX UHTEPIIPETALIMH —
cyObekTuBHBIMU. Takum o0pa3zom, uHMOpMaIUs MPEACTABISET COO0H COBOKYITHOCTh 0ObEKTUBHBIX
JTAHHBIX ¥ CYOBEKTHBHBIX METOJOB UX UHTEPIPETALIUH.

AHaNOruyHpIM 00pa3oM MOKHO paccMaTpUBaTh COOTHOIICHHS MEXJy MOHSTHUAMU «3Ha-
HUS» U «uH(pOopMalMs». 3HaHU SBJISAIOTCS OCHOBOM ISl MOJMy4YeHUs1 HH(POPMAallUY, OHU, KaK U JAaH-
HbIE, SIBJISIIOTCS MEepBUYHBIMU. K 3HaHUSAM Takke HEOOXOAMMO NMPUMEHSTh METO/Abl 00paboOTKH,
4yT0OBI MOMYy4YnTh MHPOpManuio. Ecnu, HanpumMep, U3BECTEH 3aKOH U3MEHEHUs! BETMUMHBI Y OT Be-
JUYMHBI X (3HAaHUE), TO JJI1 CPaBHEHHS 3HAYEHWH y NPU pa3IUYHbIX 3HAUYEHUSAX X (MH(poOpMaus)
HE00XO0/IMMO BBITTOJIHUTH BHIYUCIIECHUS (METO.).

Hecmotps Ha TO, yTO MHpOpMaIUs GopMHUpyeTCs KaKk Ha OCHOBE JaHHbBIX, TAK U HA OCHOBE
3HAaHUM, OHU Pa3IUYHbI IO CBOEH cyTu. JlaHHBIE MPEACTaBIAIOT co00i hopMy puKcanuu coObITUN
U (paKTOB, 3HAHUS — PE3YJIbTAT OCMBICTIECHUS CBA3€H Mexay oObeKTaMu U MpolieccaMmu, Habop Jio-
THYECKUX U JIPYTUX MPaBUII, KOTOPBIE BIIOCIEICTBUH HCIIOJIB3YIOTCS IS TIOTYyYeHHUsS] HH(POPMAIUH.
Takum o0Opa3om, U JaHHbIE, U 3HAHMS CIY>KaT UCXOAHBIM MaTepUalioM AJisl MoJydeHus: nHpopma-
nuu. [Ipouenypsl, crosib3yeMble IPU 3TOM, 3aBUCST OT L€JIEN YIPaBIE€HUS, KOTOPbIE MEHSIOTCS B
3aBHCHMOCTH KaK OT BHEUIHUX, TaK U OT BHYTPEHHUX (HaKTOPOB.

1.3. Buasl u cBoiicTBa HHGOPMANHMHT

MHuoroo6pasue NpuKIaJAHbIX 33/1a4, CBI3aHHBIX C UCIOJb30BaHHEM MHGOpPMAIUH, a TaKXKe
MHOrooOpasue MaTepualbHbIX 00BEKTOB OKPY)KAIOLIEr0 HAC MHUpA, HHPOPMALIUIO O KOTOPHIX MO-
’KET BOCIIPUHUMATD YEJIOBEK, MPUBOAUT K HEOOXOAMMOCTH €€ KJIACCU(PUKAIIUU MO pa3IuYHbIM MPU-
3HaKaM.



ITo criocoOy BoctipusiTHs (33€iCTBOBAaHHBIM OpraHaM YyBCTB) HH(OPMALIUIO JEIAT Ha Clie-
JYIOLIME KaTeropuu:

- BU3YaJIbHAs: BOCIIPUHUMAETCSI TIOCPEACTBOM BHUAMMBIX 00pa30oB (CHMBOJIOB) C MIOMOUIBIO
OpraHOB 3pEHUS;

- ay/iMajbHasi: BOCIPUHUMAETCS B BUJIE 3BYKa C IIOMOUIBIO CIIyXa;

- TaKTWJIbHAs: BOCIPUHMMAETCS B BHJIE JABJIECHUS, BUOpAllMK U JIp. C IIOMOIIbIO OPraHOB
OCSI3aHUS;

- OpraHoJIeNnTu4ecKas: BOCIPUHUMAETCS B BUJE BKyCa U 3alaxa IOCPEJCTBOM OPraHOB BKY-
ca ¥ OOOHSIHUA.

ITo oGnacTi BO3HUKHOBEHMSI BBIIEIISIOT:

- QIIEMEHTAPHYIO0 HHPOPMALIHIO: OTPAKAET MPOLECCHI U SBJICHUS, IPOUCXOASIINE B HEXKUBOIM
npupoje, atMocdepe, KocMoce;

- COIMAJTIBHYIO: OTPAXKAET MPOLECCHI U SABJICHHS, TPOUCXOIAIINE B YETIOBEYECKOM OOIIECTBE,
KaK Ha YpOBHE OTJIEIbHOTO YeJIOBEKa, TaK M IPYIII JI0/AeH, HacelIeHHUs CTPaHbl, 4YeJI0BEUYECTRA;

- OMOJIOrMYECKYIO: CBSI3aHa C MPOIECCaMU U SBJICHUSAMHU PACTHTEIBHOTO U )KMBOTHOTO MHpA.

ITo ¢popme npencTaBiieHUs: pacCMaTPUBAIOT CIIEAYIOIINE BUAbI MH()OPMAIUH:

- TEKCTOBYIO: MPE/ICTABISAETCS B BUJIE CUMBOJIOB U SI3bIKOBBIX KOHCTPYKLIUHA €CTECTBEHHOI'O
A3bIKA,;

- YHUCJIOBYIO: MPECTABIIAETCSA B BUAE CUMBOJIOB, 0003HAYAIOIIMX YHCIOBbIE 3HAUECHUS U Ma-
TeMaTU4YeCKHe OINepallny;

- TaOJMYHYIO: MPEACTABIIAETCA B BUJIE YIOPSAJOUEHHON COBOKYITHOCTH JIaHHBIX — TaOJIMLL;
- TpaduUeCcKyI0: IPEACTABIsAETCA B BUIE PUCYHKOB, YepTEeKEH, AUarpaMm, rpaMKoB; - 3ByKOBYIO:
IIPEJICTABIISIETCS B BUJIE 3BYKOBBIX CUTHAJIOB.

ITo oGnacTi yenoBeueckoi AEATENbHOCTH (MPUKJIAAHBIM 33a]a4aM, B KOTOPbIX BO3HHKAET U
oOpabatbIBaeTcsi) MHPOPMALMIO JENSAT Ha SKOHOMHUYECKYIO, HAYYHYIO, TEXHHUYECKYIO, IOpHINYe-
CKYI0, KOMMEPYECKYIO U T.1.

[To oOuiecTBEeHHOMY Ha3HAYEHMIO BBLACISIOT: - JINYHYIO MHPOpPMAIUI0 — IpeIHa3HayeHa
JUIl KOHKPETHOTO YeJIOBEKA; - MAacCOBYIO — JUISl MCMOJIb30BAHUS JIIOOBIM JKENAIOIIMM, MO0 OT-
JIEIbHOM COLIMATIbHON IrpynHmoi 6e3 0coObIX OrpaHMYEHUH Ha €€ paclpoCTpaHeHHUEe U JOCTYI; - CIe-
UaJIbHYI0 — TpeJHa3Ha4YeHa [l Y3KOro Kpyra CHelHaIicToB, SKCIIEPTOB B ONpeeeHHON 001a-
CTH.

IIo mopsaKy mpenocTaBiIeHHs W PAaclpOCTpaHEHMs] B paMKax 3akoHonarenbcrBa PD pac-
CMaTpPHUBAIOT: - CBOOOIHO PacIpoCTpaHIEMYIO HH(OPMALIUIO;

- IIPEIOCTABIIAEMYIO 110 COIVIALIEHUIO JIUL, YYaCTBYIOUIMX B COOTBETCTBYIOIIUX OTHOLIEHU-
AX (Hampumep, 1o JI0r0BOpY); - MPEAOCTaBISIEMYIO B COOTBETCTBUU C (hefiepaibHbIMU 3aKOHAMU; -
uH(OpMalKIo, pacrpocTpaHeHre KoTopoil B PO orpannunBaercst wiu 3anperaercs. CymecTByoT
npyrue kiaccupukanuu “HpOpMalMU, HaIpUMep, 1Mo crnocody mnepenauu, (Gpopme KOIUPOBAHUSA,
U3MEHYMBOCTH BO BpeMeHH U Jip. MHpopmarust o6agaeTr psioM CBOHCTB, KOTOPbIE MOXKHO yCJIOB-
HO pa3feNuTh Ha 4YeThIpe KaTeropuu: aTpuOyTHBHbBIE, MparMaTU4YecKue, AMHAMUYECKHE U KOM-
IUIEKCHBbIE. ATpUOYTUBHBIEC CBOICTBA SIBJISIIOTCS HEOTHEMIIEMBIMHU, HEOOXOIUMBIMH, CYIIECTBEHHbI-
MU cBoiictBamu. OHM XapaKTepHBI TEM, YTO MPUCYIIU 000K MHPOpPMAIMKM BHE 3aBUCHMOCTH OT
crioco0a Mpe/ICTaBIEHUsI U CMBICIOBOrO 3HaueHHs. OHM OTpakatoT BHYTPEHHIOIO MPUPOIY U OCO-
OEHHOCTH HucIoNb30BaHud HHGpopManuu. OCHOBHBIMH aTpUOYTHBHBIMU CBOWCTBAMHU SIBIISIFOTCS
cienytomme: 1. SI3pikoBast mpupoaa uHdopmaruu. [y 0co3HaHUS 4eT0BEKOM MH(pOpMAaLUs TOIxK-
Ha OBITh MpeACTaBlIeHa HA OJIHOM U3 €CTECTBEHHBIX MM MCKYCCTBEHHBIX S3BIKOB. 2. CBA3b C HEKO-
TOPBIM HOCHUTENEM: (pU3MUECKUM (KHHTa, JOKYMEHT), 3JEKTPOHHBIM (PKECTKHM JUCK, ONTUYECKUN
JTICK), a0cTpakTHBIM (mamsTh udenoBeka). 3. JuckperHocth. MHpopmalus oTpaxkaer OTAeNbHbIE
(ToueuHble) cOOBITHS, (aKThl, sBIeHUA. Jlaxke ecin MHPOpPMALUs OTpaKaeT HEKOTOPYIO OOIIYIO
3aKOHOMEPHOCTb, TO 3TO BCErO JIMIIb OJHA U3 MHOIMX 3aKOHOMEPHOCTEW, KOTOpbIE MOTYT OBITh
chopmynupoBanbl. 4. KymmynsiTuBHOCTE (OT sat. cumulatio — yBenudenue, HakoruieHue). Otpa-
XKaeT CMOCOOHOCTh HAKOTUICHHS WH(POPMAIMK B OOBEIMHEHHS C YXKE CYIIECTBYIOMEH. 5. Dmep-
JOKEHTHOCTh (OT aHIJl. emergence — BO3HUKAIOUIUN, HEOKUJAHHO MNOosABIstonuiics). O3HavaeT



NPUHIUIHAIBHYIO HECBOJUMOCTh CBOMCTB MH(POPMAIIMN K CYMME CBOIMCTB COCTABIISIOIIUX €€ KOM-
noHeHT. Hanmpumep, eciin paccmaTpuBaTh BMECTE JBa BbICKA3bIBaHUS «IpUObUIL (pUupMBbI A Oosblie
npubsu Gupmbsl By 1 «ipubsiis Gupmbl B Gomnbire npudsiiu pupmel Cy», TO MOXKHO CAETATh BbI-
BOJ, 4YTO «puObUTH Gupmbl A Oonbine npudbLn Gupmbel Cy». K 3TOMy BBIBOAY HENb3s MPHUITH,
paccMaTpuBasi UCXOJHBIC BBICKA3bIBAHUS MO OTAEIBHOCTH. TakuMm 00pa3zoMm, cioxeHue uHdpopma-
LIUOHHBIX €JMHUL] IOPOXK/IAET KAYECTBEHHO HOBYIO HH(OPMALIUIO.

6. HexoMMyTaTMBHOCTh U HEACCOLMATUBHOCTh. O3HAYaET, YTO PACIIOJIOKEHHUE OTAEIbHBIX
MH(POPMALMOHHBIX €JUHUIl B IPOM3BOJIBHOM IOPSAJIKE, B OOLIEM Cilydae, BEIEeT K UCKAKEHUIO Iep-
BOHAYaJIbHOTO cMbIcia. IlparMaTtuyeckue CBOMCTBAa ONpEAENAIOT CyObEKTHBHBIE OLIEHKHU, CBS3aH-
HbIE C MOTpedUTENEM, A KOTOporo uHpopmMaius npeaHazHadeHa. OcoOEHHOCTBIO ITUX CBOMCTB
ABNSETCA MX (UKCUPOBAHHOCTh HA ONPEICICHHBII MOMEHT BpeMEHH. BBIAENSIOT cliemyromme
HauOoJiee CyliecTBeHHbIe TparMarudyeckue cBoiictaa: 1. ITomHoTa (1ocTaTOYHOCTB). XapakTepusy-
€T Ka4eCTBEHHYIO M KOJMYECTBEHHYIO JIOCTaTOYHOCTh MH(pOpMAIMu A HYXA norpedurens. Ha
IPaKTHKE B SKOHOMHUYECKOH cepe NOoIHOTa 03HAYaeT HAJIMYUe MMUHUMAJIBHOTO, HO JIOCTaTOYHOI'O
Habopa SKOHOMMYECKHX II0Ka3areseil, HeoOXOIUMOro IOJIb30BATEII0 JJISl BBIIOJIHEHUS CBOMX
npodeCCHOHATIBHBIX O00s3aHHOCTEH (IIPUHATHS YIpaBleHUECKUX perieHuil). Hanpumep, B 10Ky-
MEHTE JOJDKHBI OBITh 3aIOIHEHBI BCE 00s3aTeNbHbIe PeKBU3UTHI. Ecin mHpOpManum HeqocTaTou-
HO, TO TOBOPSAT O ee HenoiHoTe. B ciyuae, korna nokasarenei 6osblie, yeM TpedyeTcsi, FOBOPAT 00
n30bITOYHON HHpOpManuu. HermomHast 1 n30bITOUHAs HHPOPMALKS IPUBOAAT K CHHKEHUIO Y (dek-
TUBHOCTH PEIICHUS SKOHOMHUYECKHX 3ajlady, TaK KakK B MIEPBOM cilyyae TpeOyroTcs BpEMEHHBIE 3a-
TpaThl HA MIOMCK HeJOCTaroue nH(popMaIum, a BO BTOpOM — Ha 0TO0p TpeOdyemon. 2. OObEeKTHB-
HocTh. Onpezenser creneHb He3aBUCUMOCTH MH(OPMAIIMK OT METOJ0OB €€ PErHCTPALUU U JIMUHBIX
IPUCTPACTUM MOTPEOUTENS MIPU €€ BOCHPHUATUU. DKOHOMUUYECKUE MTOKA3aTeNH, M0JIydaeMble B pe-
3yJIbTaTe U3MEPEHUH U MoJicueTa, MOXKHO CUUTAaTh 00beKTUBHBIMU. Hanpumep, Oyxranrepckas oT-
YEeTHOCTh, CPOPMHUPOBAHHAS HA OCHOBE 3a()MKCHPOBAHHBIX XO3SHCTBEHHBIX OMNEPAIU, SBISAETCS
00BEKTUBHON. MHEHHsS 3KCHEpPTOB, HANpPOTHUB, BO MHOTOM MOTYT 3aBHCETh OT JIMYHOTO OIbITA,
yoexaenuit, uaTyuruu. [lonobnas nnpopmanus HaspiBaeTcs cyobekTuBHON. K monoOHoi nngop-
MallMM OTHOCAT NMPOTHO3HBIE NOKa3aTenu (HarpuMep, ypoBeHb MHMISAIMM Ha CIeqyouuii roa). 3.
[Tone3nocThb. XapakTepu3yeT CTENEeHb YMEHBIICHUsI HEONPEIEIeHHOCTH CBeleHuH o (hakTax, mpo-
neccax, sBIeHusAx. /i pa3nuuHbIX MoTpeduTeneil ogHa U Ta ke HH(pOopMalHsl MOXKET UMETh pas-
JUYHYIO TMOJE3HOCTh. Tak, nHpopManus 0 Kypcax BaJIOT SIBJISETCS TMOJE3HOW ISl OpraHu3allui,
OCYILECTBIISIOLINX TOPIOBIIO C 3apYOEKHBIMU CTPaHAMH WJIM 3aKyIMAIOMIMMU TaM ChIpbe U 000py-
noBanue. [[nst oprannzanuy, 3aHMMAOIIENCsl OKa3aHUEM YCIYT O JIOCTaBKE TOBapOB BHYTPHU CTpa-
HBI, 9Ta K€ camas MHpOpMaLus ropasio MeHee nosie3Ha. 4. AJEeKBaTHOCTH (MPaBUIIBHOCTH). Xa-
paKkTepU3yeT CTENEeHb COOTBETCTBHSI MCTHUHHOMY IOJIOKEHHIO Belled. AjekBaTHas MHpopMmaius,
Ipex/ie BCero, J0JKHa ObITh 0OBEKTUBHOM. MckakeHHst MOTYT ObITh KaK HaMEpEeHHBIMH, HaIlpH-
Mep, hanbcudukamnms OyXraaTepcKoil OTYETHOCTH, TaK U HEHAMEPEHHBIMH — OIMOKU B pacueTax
WIN MIPOrpaMMHOM obecrieueHuu. Vcrnonp3oBanue 1moto0HON HealeKBaTHOM MH(OpMauy MOXeT
MPUBECTU K (PUHAHCOBBIM MOTEPSIM (HAIIpUMeEp, B BUAE MITPadoOB, YIYIIEHHOW BRIrobI U TIp.) Kpo-
M€ TOTr0, CO3HATEeIbHOE HCIIOJIb30BaHHE HeaJleKBaTHOW MH(OpMAIMK MOXKET HAHECTH CEepbEe3HbIN
UMUJKEBBIN YpoH opranuzanuu. 5. JloctynmHocTh. OTpaskaeT BO3MOKHOCTh MOJIy4eHHs] HHpopma-
[IUM TOTPEeOUTENEM B ONpee/IeHHbIE MOMEHT BpeMeHU. Hampumep, BO3MOXKHOCTb MCTIOIb30BAHUS
CIIPaBOYHBIX MaTEepUalIOB, CTATUCTHMUECKUX IAHHBIX, COBPEMEHHBIX HM3JAHUN XapaKTepU3yeT /0-
CTYIHOCTh B HIMPOKOM cMbIcie. C Ipyroil CTOpOHbI, JOCTYIHOCTh MOHUMAETCA Kak 4acTb UHQOP-
ManuoHHO#M Oe3omacHOCTH. C ATOM MO3UIIMK PACCMATPUBAIOT BOMPOCH CAaHKIIMOHUPOBAHHOTO J10-
CTyIa, CBA3aHHbIE C BO3MOXKHOCTBIO UTEHUS, U3MEHEHUs, 100aBIeHUs HHPOPMAIIUHN B TOKyMEHTaX,
0a3ax JaHHBIX, UHPOPMAIIMOHHBIX cUcTeMaxX. 6. DProHOMUYHOCTb. XapaKTepu3yeT yao0cTBo dop-
MBI U 00beMa MH(OpMaIUK Ui KOHKpeTHOro norpeburens. CTpykTypupoBaHHas WHGoOpMalus,
IpECTaBICHHAs B BUJE CIMCKOB, TAOJHUL, MPEANOYTUTEIbHEH HECTPYKTYpUpOBaHHOH. B To xke
BpeMs 4acTh MH(OpPMAIMH, HAPUMED, 3aKOHOJATEIbHBIC aKThl, IPEACTAaBICHA B TEKCTOBOM BUJE,
XOTS M CTPYKTYPHpPOBaHA IO pasfenaM M NMyHKTaM. B skoHoMuueckod cdepe JaHHOE CBOMCTBO
TaKXKe HANpsSMYIO CBA3aHO C TEXHUYECKHMHU M MPOrPAaMMHBIMH CPEJCTBAMU 00pabOTKU MH(POpMa-



1UH: OOJBIION 00BEM MAaHHBIX MOXET MPUBOAMUTH K ATUTEILHOMY BPEMEHHU OTKJIMKA MPOTPaMMBbI,
HEJOCTAaTOYHO KPYIHBIN mpudT — K ommOKaM Mpu pydHOM Habope aHHBIX, HEYJA00HOE U HEeJo-
THYHOE PACIIONIOKEHHE TOJICH B HKPAHHBIX (hOpMaxX MOKET BBI3BIBATH pa3/pakeHUE MOJIb30BaTEIeH
u T.1. JluHamudeckure cBOMCTBA MH(OPMAIMK CBSI3aHbI C €€ U3MEHEHHEM BO BpeMeHHU. Brinenstor
CJICAYIOINE JMHAMUYECKHE CBOMCTBA:

1. 3menenue mparmMaTudeckux cBoiicTB. Hampumep, ¢ TeueHnem BpeMeHU HH(pOpMaus
MOJKET CTAaHOBUTHLCS 0OJIee MOJTHON U IOCTOBEPHON U OJJHOBPEMEHHO MEHEE 3PTOHOMHYHOMA.

2. Pocr. Ilocrenenno uHdopmaius AOMOIHAETCS, U3MEHSETCS, paclpocTpaHsercs, nyonu-
pyercsi. st 06paboTku TpedyeTcs 0oJbIe TEXHHYECKUX PECYPCOB, MOSBISIOTCS BOMPOCH HETIPO-
TUBOPEYUBOCTU MH(OPMALIUY, CAHXPOHU3ALIUU U T.1.

3. 3menenne GpopMmel U cpeacTB oOpadoTku. s xpaHeHust ”HPOPMAITUHU C TEYCHUEM Bpe-
MEHH HCIOJIb3YIOTCS HOBbIE ()OPMBI IIpe/ICTaBIeHHs U KoaupoBaHusi. COOTBETCTBEHHO, U3MEHSIOT-
Csl anroputMbl 00pabOTKH, TPEOYIOTCS MPOTrpaMMHBIE CPEICTBA, PEATHU3YIOUIHE STH aJIrOPUTMBEI.
Kpome Toro, co BpeMeHeM H3MEHSAIOTCS HOcuTenu uHpopmanuu. Tak, B HAcTofIIEe Bpems BcCe
OOJIBIIYIO MOMYJIIPHOCTH MPUOOpeTaroT obmaunbie (aHTi. cloud — 0071aK0) TEXHOJIIOTUN XPAHCHHS
1 00pabOTKH JTaHHBIX.

4. Crapenue. C TeueHHEM BPEMEHU MOTPEOUTEIHCKUE KauecTBa MH(POPMAIIMN CHIYKAIOTCSI.
Tak, B OyXraiarepckoM y4eTe MepHOANYECKH BBITIONHSACTCS 3aKphITHE OTYETHOIrO Mepuojia (Mecs,
KBapTaj, TOf), MOCJIe KOTOPOTo YacTh MH(OPMAIMH B JAaJbHEUIIEM HE UCIONb3yeTCs (CTaHOBHUTCS
apxuBHOI). C TOUKM 3peHus 3a/1a4, pelIaeMbIX OyXraaTepoM, 3Ta UH(opMalLus SBISETCS yCTapeB-
Ied, XOTsI OHA MOXET UCIOIB30BATHCS st (POPMUPOBAHUS PA3TUYHBIX BHJOB OTYETHOCTH, CBOJIOK
B JAJILHEUIIIEM.

KommiekcHbIe cBOICTBA CBSI3aHBI ¢ MHOTOOOpA3MEM U CIIO)KHOCTBIO OKPYIKAIOIIEro MUpa U
BOCTIpUATHEM MH(DOpPMAIIMK YETIOBEKOM, OHU OIPEIeICHHBIM 00pa3oM CBSI3aHbI C HAOOPOM APYTUX
CBOMCTB. BBIZIENSIOT cieayronne KOMIUIEKCHBIE CBOMCTBA MH(OPMALIMH:

1. IlenHOCTH (BaXXHOCTb, 3HAUUMOCTH). OJTHO M3 BaXHEUIIMX CBOMCTB, OTpa)karollee cTe-
NIeHb 3aMHTEPECOBAHHOCTU TOTpeduTeNs B nHpopMaruu. L[eHHOCTh sBIIsIeTCSI CyOBEKTUBHBIM T10-
HSATHEM: OHO CBSI3aHO C KOHKPETHBIM MOTPEOUTENEM U LENIIMU, KOTOPBIE ATOT MOTPEOUTENb CTaBUT.
Hanpumep, nHopMaImst 0 CTOMMOCTH 3aKyITKA M MOHTa)ka 000pyZoBaHUs OyJeT IeHHa Ha dTare
OLIEHKH U MPOEKTHUPOBAHUS HOBOT'O MPOM3BOJICTBA, HO TOCIE BBHIMOJIHEHUS BCeX padoT W 3amycka
TEXHOJIOTUYECKON JTMHUMU 3Ta HH(OpMAIHs Pe3KO TepseT HeHHOCTh. OJHUM U3 CIIOCOOO0B KOJIMYe-
CTBEHHO OLICHUTH IIEHHOCTb SIBJISETCS pacueT Mepbl A. XapKeBHUya.

2. JlocTOBEpHOCTh. XapaKTepU3yeT CTENEeHb MPaBHWJIBHOIO BOCHpHUATHS MH(popmanuu. [o-
CTOBEPHOI MOKET CUMTAThCS aJleKBaTHas U MpPOBEpeHHAas MHGpopManus (HalpuMep, €ClU YKa3aHo
BpEeMsI 1 MECTO COOBITHS) MO0 MOJTyYCHHAs B Pe3yJIbTaTe CPaBHEHHS Pa3IMUHBIX HCTOYHUKOB. He-
JIOCTOBEPHOCTb MOJKET OBITh CIIEICTBUEM HAMEPEHHOI'0 MCKa)KeHHs (DaKTOB MM HAJIMYMEM IOMeEX
(xak THPOPMAIIMOHHOTO, TaK U (PU3UYECKOTO XapaKTepa).

3. AKTyanbHOCTH (CBOEBPEMEHHOCTH). OTpakaeT CTeleHb COOTBETCTBUS M BO3MOXHOCTb
UCTIOIF30BaHUsT MHPOPMAIIMU B 33JJaHHBII MOMEHT BPEMEHH. JTO CBOMCTBO TECHO CBSI3aHO C TIO-
JIE3HOCTHIO M IEHHOCThI0 HHpopManuu. HeakryanbHas nHpopmamus NpuBOAUT K (PUHAHCOBBIM IO-
TepsM 00 TI0 MPUYUHE yCTapeBaHus HH(POpMAIy, MO0 N3-3a BPEMEHHBIX 33JIepXKEK NPU ee TO-
JY4YEHUU U UCIIOJIb30BAHUU.

4. 3amMIeHHOCTh. XapakTepu3yeT HEBO3MOXKHOCTh MOJy4YeHHUsS JOCTyNna K MHpOpMauuu
JMIIaM, 711 KOTOPhIX OHA He MpeJHa3HaueHa, a TakKe HaJIM4Yhe 3allUThl OT Pa3JIMYHbIX yrpo3. S.
[lemocTHOCTE. BhIpaxkaeTcss B MONHOTE W 3aIWIICHHOCTH JTAHHBIX, OTCYTCTBHH HECAHKIIMOHHPO-
BaHHBIX U3MEHEHUH U B TO K€ BPEMsl BO3MOKHOCTH UCIOJIb30BaTh HHPOPMALIUIO JUIS HYK]] IOTpe-
ouTens.

6. OcMBbIcaeHHOCTh. OTpa)xaeT CoCOOHOCTh MOTPEOUTENSI MOHATh U OLEHUTH MOJYYEHHYIO
nH(pOopMaILKio. DTO CBOMCTBO CBSI3aHO C MOJIE3HOCTHIO, TOCTOBEPHOCTHIO, aKTYAJIbHOCTHIO U IIEHHO-
CTBIO MH()OPMAITHH.

7. TIoHATHOCTD (SICHOCTB). XapaKTepu3yeT BpeMs, HEOOXOIUMOe ISl OCMBICICHUsT HHPOP-
Manuu notpeduteneM. IlonsTHas uHpOpMaLUs JOKHA UMETh 3PTOHOMHUYHYIO (OpMY, OBITH, IO



BO3MOXXHOCTH, CTPYKTYPUPOBAHHOM, BBIPAKATHCSA Ha S3BIKE, MOHATHOM moTpedutento. [lepeueHn
PacCMOTPEHHBIX CBOWMCTB MH(OpPMALMM HE SBISETCS IMOJHBIM. BO3MOXXHO BbIIEICHHE U JPYrHX
CBOMCTB, BAYKHBIX C TOUYKHU 3PCHUS PEIIAEMbIX KOHKPETHBIX MPOOIEM.

1.4. KauecTtBO uHpopManumn

Hecmotpst Ha TO, YTO COBPEMEHHBIE TIPOTPaMMHO-aIIAPATHBIE KOMIUIEKCHI ClIOCOOHBI 00pa-
OaTbIBaTh AOCTATOYHO Ooiibliue o0BbeMbl MHMOpManuu, A 3H(HEKTUBHOTO HCIONb30BAHUS HH-
dbopMaruu He0OX0MMO, 9TOOBI OHAa COOTBETCTBOBAJIA PSIY MOKa3aTelnel ee kauecTBa. OOBIYHO ATH
MOKAa3aTeH ONPEEIIAIOTCS U YUUTHIBAIOTCS NP pa3padOTKe MPOrpaMMHOT0 0OECIIeUeHUSI.

[Tox xayecTBOM MHGPOPMAIIMU MTOHUMAIOT COBOKYIHOCTH CBOWCTB WMH()OpMAIIUU, TTO3BOJIS-
fo1ux 3¢(HEeKTUBHO UCMOIb30BaTh €€ AJIs yIOBIETBOPEHUS MOTPEOHOCTEH Monb3oBaresneil B cOOT-
BETCTBUU C MOCTABJICHHBIMH IEIsIMU. D(H(PEKTUBHOCTh MOHUMAETCSI KaK COOTHOIIEHUE 3aTpadcH-
HBIX pecypcoB ((PMHAHCOBBIX, BPEMEHHBIX, TEXHUYECKUX, YEIOBEUECKHUX U JIP.) U MOJIy4YEHHOTO pe-
3ynbTaTta (MOKET BBIPAXKATHCS, HANPUMEP, B BUJE dKOHOMHUYecKoro 3ddekra). KauectBo undop-
Maluu — KOMIUIEKCHOe mMoHsTue. [Ipexkae Bcero, ero OCHOBY COCTABISIOT MparMaTHYeCKHe U
WHBIC OCHOBAaHHBIC Ha HUX CBOMCTBA: MOJHOTA, TOCTYITHOCTh, 3PTOHOMUYHOCTbD, IIEHHOCTb, JOCTO-
BEPHOCTh, aKTyaJbHOCTb, 3alUIIEHHOCTb, [IEIOCTHOCTh. KpoMe Toro, kauecTBeHHass HHPOpMAII
JOJKHA 00JIaaTh €IIe PSIZIOM CBOMCTB, BAYKHBIX C MTPAKTUYECKON TOUKH 3PEHUS: PEIPE3CHTaTUBHO-
CTBIO, COJIEPKATENBHOCTHIO, TOYHOCTHIO, YCTOMYUBOCTHIO.

Pernpe3eHTaTHBHOCTS (TEPMHH B3ST M3 CTATUCTHKH) O3HAYAET, YTO OOpabaThIBaeMbIC JTaH-
HBIE JJOJDKHBI OBITH BBIOPAHBI TAKUM 00Pa30M, YTOOBI OHU OBLIM TUIIMYHBIMU JJIsI paCCMaTPUBAEMOM
3a1a4u.

CopepxarenbHOCTh HH(POPMAIIMK — 3TO OTHOIICHHE KOJUYecTBa MH(OpMalu, Hecylen
CMBICIT (CeMaHTH4ecKasi HH(OpMAIHs) B COOOIMIEHNHU K 00beMy JaHHBIX Q, HEOOXOIMMBIX IS Xpa-
HeHus (Tepeaadn) TOro COOOICHHUS:

C=1/Q.

WNuorna Bennunny C Ha3bIBAIOT yNEIbHOW CEMaHTHYECKOM eMmkocThio. Hamuune comepxa-
TEJIbHOCTU XapaKTepu3yeT TOT (akT, YTO MpH Iepenade U XpaHEeHUH MH(OpMAIMM MPaKTHYECKU
BCET/Ia CYIIECTBYET HEKOTOPBIN «TOBECOK», KOTOPBIN MEpeIacTcss U XpaHUTCS BMECTe ¢ HE0OXOIu-
MOH MoJIb30BaTeN0 HHPOpMalueil. B kauecTBe Takoro «I1o0Becka» MOXET BBICTYNATh, HAIpUMED,
cinyxebHass uHpopMmanus, nobasmsiemas B MHGOPMAIIMOHHBIE TAKETHI, MEpeaaBaeMble MO CETH.
Pa3mep «1oBecka» 0OBIYHO HEMTPOIOPIIMOHANIEH pa3Mepy CeMaHTHYeCKON HH(OopMaIuu

Hapsiny ¢ yaenbHOM ceMaHTHYEeCKOW €MKOCTBhIO paccMaTpHUBAlOT MOKa3aTellb UHPOPMATHB-
HOCTH Y , BBIYMCIISIEMbI Kak OTHOIIEHHE KOJMYeCTBa CUHTakcuyeckoi mHpopmanuu I (mo Ilen-
HOHY) K 00beMy: Y=1/Q.

Bo MHOrux ciaydasx cuMTaercsi, YTO KOJIMYECTBO CEMAHTHYECKON MH(OpMAIMKM paBHO WU
MPOTIOPIIMOHATIFHO KOJMYECTBY CHHTaKCUYECKOH HH(OpMaIuu B cOOOIeHnH, modToMy 3HadeHne C
MOYET XapaKTepu30BaTh 3HaYeHUe Y.

TouHocTe MHpOpPMAIUU ONpENENsIeT CTEeNeHb OJM30CTH OToOpa)kaeMoro HHpopmanuen
3HaYeHHs HEKOTOPOIo MapaMeTpa K HCTUHHOMY 3HAYeHHIO 3TOro mapamerpa. J[is SJKOHOMHYECKUX
noKasareJsieid, BhIpakKaeMbIX YMCIOBBIMH 3HAYCHUSIMHU, N3BECTHBI YETHIPE KIacCH(UKAITMOHHBIX TTO-
HATHSI TOUHOCTH: - (pOopMaibHas TOYHOCTh — MJIAJALIMKA pa3ps]i YUCIOBOTO 3HAYCHHUS; - pealbHas
TOYHOCTh, ONpezersieMas 3HAaYCHHEM E€JIMHUIBI TOCIETHETO pa3psiia Yncia, BEPHOCTh KOTOPOTO
SBJISIETCS TapaHTUPOBAHHOM; - JIOCTMKHMMasi TOYHOCTh — HAUBBICIIAs TOYHOCTh, KOTOPYIO MOYKHO
MOJTYYHUTh B JIaHHBIX KOHKPETHBIX YCIOBHAX; - HEOOXOAUMAasl TOYHOCTh, TpeOyemas sl perieHHs
3aja4 U oOeclieurBaroliasi BEpHbIE pacueTsl JUIsl, HalpUMep, MUHUMU3UPOBaHHS OIIMOOK OKpYTJIe-
HUSL.

YcroitunBocTh MH(POPMAIMKM XapaKTepU3yeT, KaKk W3MEHSETCS pe3ylbTaTHas HH(opMarus
NpA W3MEHEHWH HMCXOJHBIX JaHHBIX. YCTOWYMBas WH(GOpMAIHS JOJDKHA COXPAHATH TPeOyeMyro
TOYHOCTh. Ha ycTOMYMBOCTB, KaK U pPENpPE3eHTATUBHOCTh, B TIEPBYIO OUYEpPElb, BIUAET METOJHKA
dbopmupoBanus 1 or6opa nHpopmanuu. Ha npakTuke ycTOHYMBOCTHh MH(POPMAIIUA MOXKET TPOSIB-
JSThCA TOTJA, KOT/Ia JUIs IPYTOi penpe3eHTaTUBHON BRIOOPKU JaHHBIX pe3ysbTaTHas HHPOpManus
HE CIIMIIKOM OTJIMYaeTcs (B Mpeaesax TOYHOCTH) OT pe3yJIbTaToB APYTUX BHIOOPOK.



1.5. AnekBaTHOCTH HH()OPMALINH

Aoexeamnocms ungopmayuu (cmenenb coOmeemcmeus UCMUHHOMY HON0JICEHUIO euyell)
MOMCHO paccmampuBaTh Ha HECKOIBKUX YpoBHX. C 0HOM CTOPOHBI, HH(pOpMAIHS AODKHA OBITh
IpeJICTaBjIeHa B OMpPEEICHHON GopMe U He0OX0IMMa BO3MOKHOCTh IE€peIaBaTh €¢ IMpU IMOMOIIU
TEXHUYECKUX CPEACTB. 3/1€Ch HE JOMYCKAETCS HUKAKUX M3MEHEHUH MCXOIHOW MH(OpMAINH, HUCKa-
eHuil ipu ee nepenade. C Apyroil CTOPOHBI, YENOBEK, MOIy4as U aHATU3UPYS UHPOPMAIIHIO, MO-
JKET CHIeNaTh Pa3JIMYHbIE BBIBOJBI O €€ IIEHHOCTH, IOJHOTE, aKTyaJIbHOCTH. Tak Kak MHEHHUs pas-
JUYHBIX JIIO/Ied CyOBEKTUBHBI, TO BCErJa MPUCYTCTBYET HEKOTOpask HEOIpPEIeIeHHOCTh B UHTEp-
npeTanuy noiaydeHHor nHpopMmaryu. OT BETMYMHBI 3TOW HEONPEASICHHOCTH HANPSIMYIO 3aBHCUT
MPABHJIBHOCTh PELICHUS IKOHOMUYECKUX 3aJay, YCIEUIHOCTh BHIPAOOTKHU YIPABICHUECKUX pellie-
HUH, 4TO, B CBOIO O4Yepe/b, BIMSICT Ha 3KOoHOMHUYecKuid dpdekr. Takum oOpa3oM, aleKBaTHOCTh
MOJKET BBIpaKaThCs B Tpex (opmax: - CHMHTAKCMYECKOH, - CEMaHTHYECKOW, - MparMaTuyecKoi.
CuHrakcuueckasl aJleKBaTHOCTb. Ha CHHTaKCHYECKOM YpPOBHE pacCMaTpUBAIOTCS TOJIBKO BOIIPOCHI
JOCTaBKU U QopMasibHON 00padoTku uHpopmaimu. [Ipu 3ToM aHaNM3y MoABEPrarT TOJIbKO (op-
MaJIbHO-CTPYKTYPHBIE XapaKTEPUCTUKH COOOIICHUH, HE HHTEPECYSICh HU CMBICIIOM, HU BaXHOCTBIO
nepesaBaeMoro cooOIeHus. 31ech paccMaTpuBalOT crocod koaupoBaHus ((popmar KomoB mpen-
CTaBlieHHs) MH(POPMALWHU, BHJ MOAYISLUU CHIHAJIOB, CKOPOCTh M JOCTOBEPHOCTH IEpeayd,
HAJEKHOCTh U T.I. IHOpMalmio, paccMaTpuBaeMylo TOJBKO C CHHTAKCHYECKHUX MO3UIINHI, 0OBIYHO
Ha3bIBAIOT JAaHHBIMUA. OCHOBHBIMH MOHATUSIMH 3TOTO YPOBHS SIBJISIOTCS 00BEM JAHHBIX M KOJIUYE-
CTBO UH(OpMAIIHH.

CemanTuueckasi (CMBICIIOBas) aJIeKBaTHOCTh. Ha 3TOM ypoBHE ompenesnsieTcsi CMBICIOBOE
coJiep>kaHue nH(MOpMaIUY, CTENEHb COOTBETCTBUS 00paza 00beKTa, KOTOPBIN CO37aeTcs Ha OCHOBE
MOJyYeHHOW MH(POPMALIMHU, CAMOMY peallbHOMY OOBEKTY. 3a/1aun, pelmaemMble Ha STOM YPOBHE, CY-
IIECTBEHHO CJIOJKHEE, MOAAI0TCA MEHbIIEH (opManu3alii, 4eM Ha CHHTAaKCUYECKOM YPOBHE, TaKk
KaK CMBICIIOBOE COJiep>KaHHe MH(POpMallMU 3aBUCUT HE TOJBKO OT €€ MCTOYHHKA, HO U OT IoJlyda-
tesd. O4eBUHO, YTO KOJIMYECTBO CEMAHTHYECKOM MH(OpManuu B COOOIIEHUU SIBISETCS BEJINYU-
HOM OTHOCUTENbHONW. OIHO M TO K€ COOOIIEHNE MOKET JJISI OJHOIO IMOJIb30BaTEN OBITH OUYEHb 00-
raTbIM IO CMBICIY, @ JUIsl JPYroro — ceMaHTHYecKUM HIyMoM. CTeneHb BOCIPHUATHS CeMaHTHYe-
CKOM MH(poOpMaIK OOBIYHO CBS3aHA C ANPUOPHO (MPEeABAPUTENHHO) MMEIOIIKUMCS Y TMOIydaTess
00BbeMOM 3HaHUH B TaHHOM 00J1acTH (OT Te3aypyca MoayJaress).

Te3aypyc — COBOKYIHOCTb CBEJIEHUH, KOTOPBIMU pAcIiojiaraeT Mojy4aTeslb UHPOpMAaIUH.
CooTHeceHne Te3zaypyca C COJCpKaHMEM IOCTYIHBILEIO COOOIIEHHUS] IO03BOJUT BBIICHUTH,
HACKOJIbKO OHO CHMYKAeT HeollpeneraeHHOCTh nHpopManuu. TesaypycHas mepa uHGoOpMaluu CBs-
3bIBA€T CIIOCOOHOCTH IOJIb30BATENsl BOCHPUHUMATH MOCTYNUBIIYIO HH()OPMAIMIO C €€ CeMaHTH4e-
CKMMH CBOMCTBAMH.

IIparmatuyeckas (morpeOuTenbCKas) ajekBaTHOCTh. Ha mparmMaTuueckoM ypoBHE HHTepe-
CYIOTCSI TIOCJIEACTBUSIMU OT TOJIYYEHHUS U MCIIONb30BaHMs JaHHOW HH(popmaiuu. OcHOBHas Mpo-
O5emMa 3TOro YpOBHSI — OLIEHKA IEHHOCTH, BAXKHOCTH MH(OPMAIMH JUIS MoJTyyaTens. 3a Mepy LeH-
HOCTU OOBIYHO MPUHHUMAIOT CTENEHb IMOJIE3HOCTH MHGOPMALUU I JOCTHKEHHUS TOW Lenu (Leau
yIpaBJIeHUs ), pajid KOTOpor oHa Oblia moiydeHa. OleHka mparMaTHuecKoi aJleKBaTHOCTH UH(OP-
MalMd BO3MOXHA, TOJBKO €CJIM YEeTKO yKa3aHa 3ajaya, pelracMmas ¢ MOMOIIbIO MOJTYYeHHON HH-
dbopmanuu, anpuopHbIE YCIOBUS €€ PeLICHHS.

TEMA 2. APUODMETHYECKUE U JTIOIT'NMYECKHUE OCHOBbBI 39BM
1. Cuctemsl curcieHus U GOPMBI IPEICTABICHUS YUCET.

2. IlpencraBnenue nudopmanuu B IBM.

3. Apudmernueckue onepanyy B ABOUYHON CUCTEME CUUCICHHS.

2.1 Cucrtembl cunciieHus U (popMbI IpeCTaBICHHUA YU CET.
Nudopmanys Bo BHEITHEM 10 OTHOIIEHHUIO K OBM Mupe npencraBisercs B HEIPEPHIBHOM
WIH IUCKpeTHOM Buje. BHytpu DBM umHpopMaIius Bceraa MpeAcTaBiseTcs B BHJE YUCEI, 3allu-
CaHHBIX B TOW WJIM MHOW cuUcTeMe cuucieHus. Ecim ke pedb uaeT o TeKCTOBOM MHGOpPMAIINH, TO
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OOBIYHO OHA KOJUPYETCS TAKXKE C MOMOIIIBIO YHCE.

Cucmema cuucnenuss — COBOKYIHOCTh IPUEMOB U MPaBUII JIJISl 3alUCU Yucesl HU(POBBIMU
3HaKaMd WU cuMBoiiamu. Hamnbomee m3BecTHa AECATHYHAS CHCTEMa CUMCICHUS, B KOTOPOH Uist
3anucu uucen ucnoib3ytores uudpset 0, 1, ..., 9. CnocoboB 3anucu uucena HUGPOBHIMU 3HAKAMU
CylIeCcTBYeT OeCUMCIEHHOEe MHOXKECTBO. JIro0as mpenHa3HayeHHAs Ui MPAKTHYECKOTO MpPUMEHE-
HUS CUCTEMa CUHMCIICHUS J0JKHA 00eCeunBaTh:

— BO3MOKHOCTH MPEJICTaBICHUS JIIOOO0T0 YHCIIa B PACCMATPUBAEMOM JHarla30He BEJIHYNH;

— EeIMHCTBEHHOCTh NPEACTaBICHUS (KaXI0i KOMOMHAIMKM CHMBOJIOB JOJDKHA COOTBET-
CTBOBATh OJ[HA U TOJIbKO OJIHA BEJINYUHA);

— TMPOCTOTY ONEPUPOBAHUS YHUCITAMH.

B 3aBucuMocTH OT crioco6a n300pa)KeHUsI YUCeNl CUCTEMbl CUMCIICHUS JCNIATCSA Ha MO3UIH-
OHHBIE U HETIO3ULIMOHHBIE.

B nosuyuonnoii cucteme cuuciaeHus: KOJIUMYECTBEHHOE 3HAUCHUE Kax 10l HUPHI 3aBUCUT OT
ee MecTa (MO3UIKMHK) B Yncie. B Henozuyuonnou cuctemMe cUuCiIeHns MUQPpPbl HE MEHSIOT CBOETO KO-
JMYECTBEHHOTO 3HAYCHHsI PY U3MEHEHUU UX pacronoxenus B yucie. Konnuecto (P) paznuunbix
u@p, UCIONb3YyEMBIX JUIsl U300paKEHUS YUCIAa B MO3ULIMOHHONW CUCTEME CUMCIICHUS, Ha3bIBAETCS
OCHOBaHUEM CHCTEMBbI CUHMCIIeHUs. 3HaueHus mudp yuexat B npenenax ot 0 no P-1. B obmewm ciy-
Yae 3aruch JII00Or0 CMEIMIaHHOTO YHCiIa B CUCTEME CUHCIICHHs ¢ OCHOBaHHWEM P Oyxmer mpexacraB-
JSATH COOOM psii BUJA!

a P""'+a P +..4+aP +a P +a P +a,P?+..4+a P’ (6.1)
/1€ HUWKHHE UHIEKCHI ONPEIENIIOT MECTOMOI0XKEHUE IU(PHI B uucie (pa3psn):

- M0JIO’KUTENbHBIE 3HAYEHUS NHIEKCOB — JUJIS 1IeJI0N yacTH yucia (m pa3psiioB);

— OTpUIaTeNIbHbIE 3HAUCHUS — ISl APOOHOI (S pa3psaoB).

MaxkcuManbHOE 1e0€ YHCI0, KOTOpPO€ MOKET OBbITh MPEICTaBICHO B m pa3psaax:
Niax=P"—1

MunuManbHoe 3Havamiee (He paBHoe () YMCIIO, KOTOpOE MOYKHO 3amucaTh B S paspsjiax
napoOHOM yacTH: Nyin=P"

VMest B LIeNO# 4aCTH YMCIIa MT, a B APOOHOH S Pa3ps0B, MOKHO 3amucaTh Beero P™° pas-
HBIX YHCET.

Lleouunas cucreMa CUMCIEHUS UMEET OCHOBaHME P = 2 M ncnonb3yeTr i NpeAcTaBICHUS
uHdopmanuu Beero ase nudper: 0 u 1. CymecTByrOT mpaBuiia nepeBojia Yuce U3 OAHOU CUCTEMBI
CUHCIIEHUS B JIpYT'YI0, OCHOBaHHBIE B TOM YHCJIE U Ha cOOTHOIEeHUH (6.1).

B BbIUMCIUTENBHBIX MalIMHAX IPUMEHSIOTCS 1B€ (POPMBI NIPEACTABICHHUS IBOUYHBIX YHCEI:

— ecrtecTBeHHas Gopma wiu popma ¢ GUKCUPOBAHHOM 3amATOH (TOUKOMH);

—  HopManbHas ¢popma win ¢popma ¢ IIIaBaroIIen 3anaTol (TOUKoil).

C ¢urcuposannoii 3anssmoii Bce 4rciia U300paxaroTcsl B BHJIE MOCIEA0BATENLHOCTH IU(DP ¢
MTOCTOSTHHBIM JIJIsl BCEX YMCEN MOJIOKEHUEM 3aIsiTO, OTACNSIONICH MeyI0 9acTh OT APOOHOMH. DTa
¢dopma Hambosiee MpoCTa, €CTEeCTBEHHA, HO UMEeT HEeOOJbIION uana3oH MpeACTaBICHUs YHCeT U
M03TOMY HE BCerja npuemiemMa IpH BblUMCIeHUsX. Eciau B pe3ysbTare onepauuu MOIydUTCs YHC-
JI0, BBIXOJAIIEE 3a JONMYCTUMBIN JUana3oH, IPOUCXOAUT NEPEIOIHEHUE pa3psAHON CETKH, U Jallb-
HelIMe BBIYUCIECHUS TepSIOT cMbIcil. B coBpemenHbix OBM ectecTBeHHas ¢opma npeacTaBiIeHHs
MCIIOJIb3YETCS KaK BCIIOMOTaTeNbHAs ¥ TOJIBKO JUISI LIETBIX YHUCEN.

C nnasaroweri 3anamoti Kaxj0e 4ucio uzoOpaxaercs B BUae AByX rpynn uudp. Iepsas
rpymnmna udp Ha3bIBaeTCs MAaHTHCCOW, BTOpas — MOPSAKOM, IpUYeM abCOJIOTHAS BEJIWYMHA MaH-
TUCCHI JOJKHA ObITh MEHbIIE 1, a MOpsIOK — LEedbIM YucioM. B oOmiem Buiae unciao B Gopme ¢
TIJIaBAIOIIEH 3aMsTON MOXKET OBITh MPEACTABICHO TaK:

N=tMP*
rae M — maHTuCcca yucina (| M| < 1);
I — IOPSZIOK yucia (T — 1eJI0€ YUCIO0);
P — ocHOBaHue cUCTEMbI CUUCIICHUS.
Hopmanbshas ¢popma npeacTaBieHuss UMEET OTPOMHBIN AMANa30H OTOOPaKEHUS YHCEN U SB-
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JISIETCSI OCHOBHOM B COBpeMeHHBIX OBM

3HaK ynciaa 0OBIYHO KOJAMPYETCS ABOMYHOU muUQpou, nmpu 3ToMm koa 0 o3Havaer 3Hak "+,
kox 1 —3Hak "-".

Jeouuno-oecamuynasn cucTeMa CUMCIIEHUS MOydnia OOJIbIIOE PAcpOCTPaHEHHE B COBpe-
MeHHBIX OBM BBuAy JIETKOCTH IEpEBOAA B JECATUYHYIO cucTeMy U 0OpaTtHO. OHa HCIOJIb3YyeTCs
TaM, IJle OCHOBHOE€ BHUMAaHHUE YJEISAETCS HE IMPOCTOTE TEXHHYECKOrO IOCTPOCHMS MAllMHBI, a
ynoOcTBY paboThl moib30BaTeis. B 3TOl cucTeMe CUMCiIeHus: Bce NECATUYHBIC IU(PPHI OTACIHHO
KOAMPYIOTCS Y€ThIPbMS JBOMUYHBIMU LUPpamMu (Tadd. 6.1) 1 B TaKOM BHJIE 3alMCHIBAIOTCS OCIIEN0-
BaTEJbHO APYT 32 APYTOM.

Tabnuna 6.1 Tabnuia ABOWYHBIX KOJIOB IECATUYHBIX U MIECTHAAUATEPUUHBIX LHU(Dp

Hudp | 0 1 2 3 4 5 6 7 8 9 A| B C| DJ|E|F
pa

Kox | 00 | OO0 | OO | OO | OL | O1 | O1 | O1 | 10 | 10 | 10 | 101 | 11 | 11 | 11 | 11
00 |01 | 10 | 11 | 00O | O1 | 10 | 11 | 00 | O1 | 10 | 11 | 00 | O1 | 10 | 11

[Tpu mporpaMMupOBaHUH MHOT/Ia UCTIONIB3YETCS wecmHaoyamepuitds CUCTeMa CUUCIICHUS,
MEePEBO/I YUCEI U3 KOTOPOH B IBOMYHYIO CUCTEMY CUMCIICHHUSI BEChbMa MPOCT — BBIMIOIHIETCS MOpas-
PAAHO (TIOTHOCTHIO AHAIIOTUYHO MEPEBOY U3 IBOMYHO-AECATUYHON CUCTEMBI).

st m3o0pakenus udp, 00JpmuX 9, B MIECTHAANMATCPUIHON CHCTEME CUMCICHUS TTPHME-
ustoresa OykBol A=10,B=11,C=12,D=13, E=14,F=15.

2.2 IlpeacraBienne nugopmanun B IBM

Bces undopmarius (1aHHbIe) MpeacTaBieHa B BUE JBOMUHBIX KOJ0B. [ ymoOcTBa paboThl
BBEJICHBI CIEAYIOIINE TEPMHHBI, 0003HAYAIONINE COBOKYMHOCTH JBOMYHBIX Pa3psaoB (Tab0m.6.2).
OTU TepMHUHBI OOBIYHO HCIONIB3YIOTCS B KAYECTBE €AMHUII U3MEPEHUs 00beMOB HH(pOpMaLIUU, Xpa-
HUMOM niam obpabarsiBaeMoii B DBM.

Tabnuna 6.2 — JIBonuHbIe COBOKYITHOCTH

Komnuectso npon- | 1 8 16 841024 | 8*1024° | 8*1024° | 8*1024"
HBIX Pa3psi/ioB B

rpymnme

Haumenosanune but | baiit | [laparpad | Kuno6aiit | MeraGaiit | I'uraGaiit | TepaOaiit
€UHULBI U3Mepe- (K6aiit) | M(6aitr) | (I'Gaiit) | (TOaiir)
HUS

[TocnenoBaTenbHOCTh HECKOJIBKUX OUTOB MJIM OalTOB YacTO HA3bIBAIOT MOJIEM JaHHBIX. bu-
ThI B yUCJI€ (B CJIOBE, B M10JI€ U T.II.) HyMEPYIOTCS clipaBa HajleBO, HaunHasi ¢ 0-ro paspsja.

B IIK moryT 06pabaTeIBaThcst OISl MOCTOSIHHOM U IEPEMEHHOM JUIUHBI.

[Tonst MOCTOSSHHOM JUTUHBI:

cJ10BO — 2 Gaiita JBOMHOE CJI0BO — 4 Oaiita

noJycinoBo — 1 Gaift pacuImpeHHoe cloBO — 8 OalT

cioBo muuHou 10 Oaiit — 10 GaiiT

Yucna ¢ GpuKcUpOBaHHOM 3aIsITON Yalle BCEro MMeIoT (popmar ciioBa U MOJycoBa, YUCIa C
TUTaBaloLIe 3arsaToi — GopMar ABOHHOIO M PaCIIUPEHHOTO CJIOBA.

[Tonss mepeMeHHOM JUIMHBI MOTYT UMETH JIF000i pa3zmep ot 0 g0 256 Gaiit, HO 00s13aTENbHO
paBHBII LIe0My YnciTy OalTOB.

JIBOMUHO-KOIMPOBAaHHBIE I€CATUYHBIEC YUCIIa MOTYT ObITh IpencTtaniensl B [IK nomsmu ne-
pPEMEHHOM JJTMHBI B TaK HA3bIBAEMBIX YIIAKOBAHHOM U PAaCIaKOBAaHHOM (hopMaTax.

B ynakosannom gpopmame nis Kaxmon AECATUIHOW HMUGPHI OTBOAUTCS MO 4 JTBOMYHBIX
paspsana (monbaiTa), Ipy 3TOM 3HaK YMCIIa KOAUPYeTCs B KpaitHeM npaBoMm nosryOaiite yucna (1100
—3Hak "+" u 1101 — 3nak "-").

CrpykTypa 1ot ynakoBaHHOro (opmara:
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0@ [ I1® [ 11@ | 1@ | ... 1P | 3Hak |
'\—V—,-"
Baiit

3neck u nanee: L} — uudpa, 3nak — 3HaK yncna.

YnakoBaHHBIH (opMaT UCIIOIB3YyeTCst 00bIYHO B I1K mpu BeIMOSHEHNUN OnIepariii CII0KEHUS
Y BBIYUTAHUS JIBOUYHO-ACCATUYHBIX YHUCEI.

B pacnaxosannom popmame miia kaxaon aecaTuyHou nupbl OTBOAUTCS MO LEeJIoMy Oaii-
Ty, IIPH 3TOM CTapIKe MoxyoanThl (30Ha) Kaxaoro Oaiita (kpome camoro mutazmero) B I1K 3amon-
HsaroTcs kogoM 0011 (B coorBerctBun ¢ ASCII-kog0M), a B Mutaamux (J€BbIX) MOJIyoaTax 0ObIY-
HBIM 00pa3oM KOIupyroTcs necsituyHble mudpel. Crapmmii momy6aiT (30Ha) caMoro MIIaaIiero
(mpaBoro) GaiiTa ucmoyib3yeTcs A KOAUPOBAHUS 3HAKA YHCTIA.

CrpyKTypa 1oJisi pacnakoBaHHOTO (opmara:

3oma | U® | 3oma | P | | 3oma| P |3max | I[P

PacnaxoBannsiii popmat ucronsszyercss B [IK mpu BBoge-BeiBone madpopmanuu B 11K, a
TAKJ)KE IIPY BBINIOJHEHUH OIEpalliii YMHOXKEHHUS U JAEJIECHUS IBONYHO-AECATUYHBIX YUCEIL.

2.3 Apudmernyeckue onepanum B ABOMYHOH cUCTeMe CUMCICHUSA

Bce apudmernueckue onepanuu Haj JBOMYHBIMU yuciaMu B OBM MOXHO CBECTH K JBYM
OTepanusM: CIOXKEHUIO U CABUTY. DTO JaeT BO3MOXKHOCTH BBITIOJHSTH BCE YETHIpE apudmernye-
CKHX JICHCTBUSA U Pl JIOTHYECKUX ONEPALUN HA OJHUX U TEX )K€ HIEMEHTaX.

PaccmoTpuM mpaBuiia BBIMOJHEHUS apU(PMETHYECKUX OMNEpalfii B JBOWYHON CHCTEME
cuucienus (1ab.6.3).
Tabnuna 6.3 — Pe3ynbTaT BBIIOTHEHUS apupMETHUECKUX ONEepaluii B IBOMYHON CHCTEME CUHCIIe-
HUs

Hudps Cymma Ilepenoc | Pasnocts 3aem [IpousBenenue
A B
0 0 0 0 0 0 0
0 1 1 0 1 1 0
1 0 1 0 1 0 0
1 1 0 1 0 0 1

[Ipu nBOMYHOM crokeHHH yucen 1+1 BO3HMKaeT pa3psii mepeHoca, a pa3psJ CyMMbl paBeH
0. IIpu crnoxxeHUr MHOTOPA3PSATHBIX JBOMYHBIX YHCEI CIEIYET MPUMEHATh MpaBuio Tabi.6.3 MHO-
TOKpPATHO, HAYMHAS C Mapbl MIAJIIUX Pa3psAI0B [10 HAIPABJIEHUIO K CTapIleH, TaK K€ KaK IIpHu Jecs-
THYHOM ciokeHuu. [locie cioxeHus mapbl MIaamux MUdp W MOTyYEHUs 3HAYCHHS MIIQIIICTO
pa3psijia CyMMBI CKIIQJIBIBA€TCs CIEeAyIolias napa nudp ¢ yueTom mnepeHoca u3 MIaaIero papsaa.
3aTeM 3TOT MPOIECC TOBTOPSETCS.

[Tpu BbrunTanuu Oounbieil nudpsl U3 MEHbIIEH BO3HUKAET HEOOXOAUMOCTh 3aéma 1 u3 6o-
Jiee ctapiiero paspsaa. Eciu 3HaueHue paspsiga paBHoO 1, To mociie 3aéma 3Ha4Y€HHE 3TOro pa3psjia
cta"et paBHbIM 0. OmHako ecnu crapmuii paspsn (n+1) ymenpmaemoro paBeH 0, TO MPOUCXOAUT
3a€M U3 CJIEAYIOIIETO CTapIiero paspsaa (n+2), a 3HadeHUe MepBoro crapiero paspsaa (n+1) cra-
HOBHTCS €AMHUYHBIM. BplunTaHue mpoaoKaeTcs.

YMHOXEHHE JIBYX JBOMYHBIX MHOTOPA3PSAIHBIX MU(P BHITOJHICTCS aHAJTOTHIHO YMHOXKE-
HUIO JECATUYHBIX uncesl. CHayana BBIYUCIISIOTCS YaCTHBIE MPOU3BEACHUS MHOKUMOIO Ha KaXIbIi
paspsia MHOXUTENA. Ecii yMHOKEHHE HAaYMHAETCS CO CTApIIErO pa3psia MHOXKHUTENSA, TO KaxI0e
CIEAYIOLIEE YaCTHOE IPOU3BEAEHUE CABUIAECTCSA HA OJMH pa3psij BIPABO MO OTHOLIECHUIO K ITPOM3-
BEJICHUIO, TMOJYYCHHOMY paHee. 3aTeM MOJYYEHHbIC YACTHBIE MPOW3BEICHUS CKJIAJBIBAIOTCA IO
MpaBWIaM JABOUYHOI'O CIJIOKEHHUS, IPUYEM CYMMHPOBAHUE YACTHBIX MPOU3BEICHUI BBIOJIHACTCA
IIOCJIEIOBATEILHO.

JleneHue B ABOMYHOM CHUCTEME CUMCJICHHS BBIMIOJIHSAETCS TaK K€, KaK M B JECATUYHOM CH-

13



cTeMe, IMyTeM Noadopa o4yepeaHol Hu@pbl YaCTHOTO, KOTOpas 3aTeM YMHOXKAeTCs Ha JICIUTEINb.
[ToryueHHOE IPOU3BEIEHUE BHIYUTACTCS U3 ACIMMOTO JUIs IPOBEPKHU MPABUIBHOCTH MO100paHHON
udpbl. 3aTeM MPOLIECC MOBTOPSIETCS 10 TEX MOP, MOKA OCTATOK HE OKAKETCS MEHBIIIE JICTTUTEIS.

s BeimostHeHus apudMerndeckux oneparuii B AJIY DBM ucnonb3yloT cnenuaibHbIe KO-
JIbl, TTO3BOJISIOIINE 3aMEHUTH OINEPALMIO0 «BBIYUTAHUE) ONEpAIMel «CIOXKEHHUEe»: MPSMOii, oOpaT-
HBIN U JTOIOJIHUTEILHEIN.

[Tpsimoii, oOpaTHBIN U JAONOJHUTENIBHBIN KOJbI MOJOXKHUTEIBHOTO ABOMYHOIO YHMCIIA COBIIA-
JAIOT C CAMHUM YHCJIOM, IPUYEM 3HAUYEHHE 3HAKOBOTO pa3psia IPUHUMAETCS PaBHBIM HYIIHO.
Hanpuwmep, uucno +0,1001101 B npsimom, oOpaTHOM U AOMOTHUTEIHLHOM KOJAX 3alMCBhIBACTCS B
Bugze 0,1001101.

[IpsiMoit KOJI OTPULIATENTHHOTO YUCIIA — 3TO CAMO JIBOMYHOE YUCIIO, MPUYEM B 3HAKOBOM pa3-
psane ¢buxcupyercsa enuauia. Hanpumep, muist uncna -0,1001101 npsiMoii Kol COOTBETCTBYET 3Haue-
auio 1,1001101.

OOpaTHBIif KOJ OTPULIATEIBHOTO YKciIa 00pa3yeTcs 3aMEHON eAMHHII MAHTUCCHI YHCTa HY-
JSIMH, a HYJeW — eQMHUIAMHU, KOJI 3HaKa IMPU ITOM COXPAHSETCS, T.€. OCTACTCS €IWHUYHBIM.
Hanpuwmep, mist yucna -0,1001101 obpatasiii kox 6yaer 1,0110010.

JlononHUTENbHBIA KOJI OTPUILIATEIBHOIO YHCIa 00pazyeTcsl Kak pe3ylbTaT CyMMHpPOBaHUS
00paTHOro KoJja uncia ¢ €IMHULEH MIIaJIIIEro pa3psaia, a B 3HAKOBOM pa3psie COAEPKUTCS €AUHU-
ua. Hanpumep, nis uucina -0,1001100 gononautensHbM KojioM saBisiercs 1,0110100.

B coBpemennbsix OBM B apudpmeTndecKux omnepanusx, Kak MpaBuiio, HCIOIb3YETCs TOTOJI-
HUTEJIBHBIN KOJI, TPUYEM OTPULATEIbHBIE YUCIIA XPAHATCS B IAMATH B IONOJIHUTEIIBHOM KOJIE.

TEMA 3. OTAIIBI PA3BUTHUSA BT. APXUTEKTYPA 3BM. IIPUHIIUIIBI PABO-
ThI BBIYNCJIUTEJbHON CUCTEMBI

1.1. OcHoBHBIe XapakTepucTuKu JBM

ONeKTPOHHAsl BBIYUCIIUTEIbHAS MAIllMHA - KOMIUIEKC TEXHMYECKMX M INPOTrPAMMHBIX CPEICTB,
NpeHa3HaYeHHBIN JJI aBTOMATU3a1[M1 OATOTOBKU U PELIEHHUs 33a4 M10JIb30BaTEIICH.

CTpyKTypa - COBOKYITHOCTb 3JIEMEHTOB U UX CBA3EH. Paznuyaror cTpyKTypbl TEXHUYECKHX, IIPO-
IrpaMMHBIX U alnapaTypHO-NPOrpaMMHBIX CPE/ICTB.

Apxurekrypa OBM - 3T0 MHOroypoBHEBasi H€papXHus alnapaTypHO-IPOrpaMMHBIX CPEACTB, U3
KOTOpbIX cTpoutcss DBM. Kaxaplil u3 ypoBHel J0IycKaeT MHOTOBAPHMAHTHOE OCTPOCHUE U NPUMEHE-
Hue. KoHkpeTHas peanusaius ypoBHEH ornpeiensieT 0COOEHHOCTH CTPYKTYPHOTo moctpoenust OBM.

OpnHolt U3 BaKHEUINX XapakTtepucTuk DBM sBisercs ee ObICTpOIEHCTBHE, KOTOPOE XapaKTe-
pHU3yeTcs 4UCIOM KOMaHJ, BbIIONHAEMbIX OBM 3a ogny cexyHny. Ilockonbky B cocraB komana O9BM
BKJIIOUYAIOTCS ONEpaLK, Pa3IUYHbIE 110 JUINTEIBHOCTH BBIIIOJIHEHUS U 110 BEPOSITHOCTU UX MCIIOJIB30Ba-
HUSI, TO IMEET CMBICIT XapaKTepu30BaTh €ro Wiu cpeaHuM ObicTpoaericTreM DBM, win npeneabHbIM
(U1 caMBIX «KOPOTKHX)» ONEpalMid TUIIA «PErHCTP-perucTp»). COBpeMEHHbIE BBIUUCIUTENbHBIE MAILIU-
Hbl UMEIOT OYEHb BBICOKHE XAPAaKTEPUCTUKU MO OBICTPOAEHCTBUIO, U3MEPSAEMbIE COTHSIMHU MUIIJIMOHOB
omepanuii B cekyHny. Hanpumep, HOBelmmii mukpomnporieccop Merced, COBMECTHOTO TPOU3BOJICTBA
¢upm Intel u Hewlett-Packard, o6nagaeT nukoBoil mpou3BOAUTEIHLHOCTBIO O0Jiee MIILIHApa Onepanni
B CEKYHIY.

Jpyroiil BaxHeleH xapakTrepucTUkoi OBM sBIseTCsl eMKOCTh 3alIOMHHAIOIINX YCTPOMCTB.

DTOT MOKa3aTenb MO3BOJSIET ONPEICNIUTh, KaKOH Ha0Op MpOorpamMM M JTaHHBIX MOXET OBITh OJ1-
HOBPEMEHHO pa3MelleH B maMaTh. B HacTosmee Bpemsi nepcoHaibHele DBM TeopeTndecku MOryT
UMETh €MKOCTh OlepaTHBHON mamstu 768Mo6aiit (chipset BX). DToT mokasarens odeHb BaKEH A
OTIpeJieNIeHus], KaKHe MPOrpaMMHBIE MAKEThl U UX MPUIIOKEHUSI MOTYT OJHOBPEMEHHO 00palaThIBaThCA
B MalllMHE.

HanexnocTs - 310 cnnocobHOCTs OBM 1npu omnpenesieHHbIX YCIOBUSX BBIIOIHATE TpeOyeMble
(GyHKIMHM B TeyeHUe 3aJaHHOro nepuoja BpemeHu. Hampumep, y coBpemennsix HDD cpennee Bpems
HapaboTku Ha oTka3 gocturaet 500 Teic.4. (okoi0 60 JeT).

To4yHOCTB - BO3MOXKHOCTB pa3iIuy4aTh [IOYTU PaBHbIC 3HaYCHHUs. TOYHOCTH IOIYYECHHS PE3YJIbTa-
TOB 00pabOTKK B OCHOBHOM OIpeJeNsieTcs: pa3psaHocThio OBM, a Takke UCIONIb3yeMbIMH CTPYKTYp-
HBIMM €IMHMIAMU TpeJcTaBieHus uHpopmanuu (6aiitoM, ci1oBoM, JBOHHBIM clI0BOM). C IOMOILBIO
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CpPE/ICTB TPOTPAaMMHUPOBAHHUS SI3BIKOB BBICOKOTO YPOBHS ATOT UANa30H MOXET OBITh YBEIUYCH B He-
CKOJIBKO pa3, 4TO MO3BOJISET JOCTUTATh OYCHb BHICOKOHW TOYHOCTH.

1.2 O01mue NpUHIUNBI IOCTPOEHHUS cOBpeMeHHbIX DBM

OCHOBHBIM TPUHIMIIOM IIOCTPOEHMSI BCEX COBpeMEHHbIX OBM sBisiercs mporpammHoe
yrpasieHue. B ocHOBe ero JeXuT mpecTaBieHue alropuTMa perieHus 100 3a1auu B BUE Mpo-
rpamMmbl BeuucieHni. CTaHaapToM Ajsl OCTPOCHHUs MpakTudecku Bcex DBM cran crocod, omnu-
cannbiii Jx. pon Heitmanom B 1945 1. npu nmoctpoennu emie nepbix o6paznoB IBM. Cyts ero
3aKJIF0YAETCS B CIIEIYIOILEM.

Bce Bbruncienus, npeanyucantble airopuTMOM pEIICHUs 3a/1a4yH, JOJIKHbI ObITh MpPEeCTaB-
JIEHBI B BUJIE IPOIPAMMBI, COCTOSIILIEN U3 MTOCIEA0BATEIBLHOCTH YIPABIAIOLIUX CI0B-KOMaH. Kax-
Jasi KOMaH/1a COJEPKUT YKa3aHUSl Ha KOHKPETHYIO BBIMOJIHAEMYIO OIEpaIfio, MECTO HaXOXKICHUS
OTIepaHIoB (a/peca OMEPaHIOB) U PSI CIYKEOHBIX MpHU3HAKOB. OmepaH/ibl - EpEeMEHHbIE, 3HaYe-
HUSl KOTOPBIX YYaCTBYIOT B OIlepalusix npeoodpa3oBanus nAaHHbIX. CHCOK (MAacCUB) BCeX MEPEMEH-
HBIX (BXOJHBIX JaHHBIX, IPOMEXKYTOUYHbBIX 3HAYEHUHM U PE3YJIbTaTOB BBIYMCICHUMN) SBISETCS €IIe
OJIHUM HEOTBHEMJIEMBIM 3JIEMEHTOM JIFOO0H POrpPaMMBbI.

Jlia noctyna K mporpamMmam, KOMaHJaM U ollepaHAaM MCIONb3YIOTCs UX aapeca. B kaue-
CTBE aIpECOB BBICTYNAIOT HOMepa sueeKk namatu DBM, mpenHa3zHauyeHHBIX AJ XpaHEHUs 00bek-
TOB. Pa3znuuHble TUIIBI 00BEKTOB, pa3MelIeHHbIE B MaMsaTH DBM, uaeHTuGuuupyroTcs no KOHTEK-
CTYy.

[TocnenoBarenbHOCTE OUTOB B (hopMaTe, MMEIOIIasi ONpPeIeIEHHBIA CMBICH, Ha3bIBAETCA T10-
nem. Hampumep, B Kaxa0i KOMaHAe MPOrpaMMbl pa3IUYaOT MoJie KOJa OIlepalyii, mojie aJpecoB
orepanoB. [IpUMEHUTENHHO K YHCIOBOM MH(OPMAIMK BBIICISIOT 3HAKOBBIC Pa3psbl, TOJIe 3Ha-
Yalux pa3psaoB YUCel, CTaplliue U MIIAIIINE Pa3psiibl.

[TocnenoBarenbHOCTh, COCTOSAIIAS U3 ONPEAEIEHHOr0 MPUHATOro s AaHHOH DBM uucna
0aifToB, Ha3bIBAECTCS CIOBOM.

~ VBs O3V o VBois |—»
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Pucynox 3.1. Ctpykrypnas cxema 9BM 1nepBoro u BTOporo moxkoJieHuin

B mo60it 9BM umerotcs yctpoiictBa BBoaa nHpopmanuu (YBB), ¢ MOMOIIBI0 KOTOPBIX
MoJIb30BaTeNy BBOIAT B DBM mporpamMmsl penraeMbix 3aj1a4 U JaHHble K HUM. BBenennas uadop-
MaIys MOJHOCTHIO WJIM YaCTUYHO CHAayasla 3allOMUHAETCS B ONIEpaTUBHOM 3alIOMHUHAIOIIEM yCTPOii-
ctBe (O3VY), a 3aTremM mepeHOCUTCS BO BHEIIHee 3amoMuHaromee ycrpoictBo (B3Y), npeanasna-
YEHHOE JJIA JIJTMTEIBHOTO XpaHeHusi nHpopMaIuy, e npeodpasyercs B ¢aiin. [Ipu ucnonp3ona-
HUM (Qaiiya B BEIYUCIUTEILHOM IpoIiecce ero cojepxumoe nepenocurcs B O3Y. 3areM mporpamm-
Has “HQOpMaII KOMaH/Ia 32 KOMaH0M CYUTHIBAETCS B YCTPOHCTBO ympasienus (YY).

Y CTpoNCTBO ynpaBiieHUs MPEAHA3HAYAETCS AJI1 aBTOMATHYECKOIO BBIIIOJHEHUS MPOTrpamMm
IIyTEM MPUHYIUTEIBHOW KOOPAMHALIMM BCEX OCTAIBHBIX ycTpoicTB DBM. llenu curnamos ympas-
JIeHHs TIOKa3aHbl Ha puc. 3.1 mWTpUXOBBIMU JUHUAMU. Bbi3piBaeMble n3 O3Y xomanab! nemudpu-
PYIOTCSl YCTPOMCTBOM YIPABICHUS: ONPEAEISAIOTCS KOJ ONepaliy, KOTOPY0 HEOOXOAUMO BBINOJI-
HUThH CIEAYIOLIEN, U afpeca OlepaH/i0B, IPUHUMAIOLINX YYaCTUE B IaHHOM OIepalyH.

B 3aBUCHMOCTH OT KOJIMUYECTBA MCIOJIb3YEMBbIX B KOMaH/E ONEPaHA0B pa3INyaroTCsl OJIHO-,
JIBYX-, TPEX-, YEThIpeX- aJpecHbIe U Oe3aapecHble KOMaH bl B 0qHOapecHbIX KOMaHIaX yKa3blBa-

15



eTcs, TJie HaXOAMTCS OJMH U3 JIByX 00pabaThiBaeMbIX orepaHaoB. BTopoii onepana pomkeH ObITh
MOMEIIEH 3apaHee B apu(PMETHUECKOE YCTPOHCTBO.

JIByxaapecHble KOMaHAbl COAEpXKAT YKa3aHUs O JIByX OllepaHAax, pa3MELIAaeMbIX B ITaMATU
(unmu B peructpax u namsatu). [locne BbIMoIHEHUsT KOMaHbl B OJIMH U3 3THX aJpPECOB 3aChLIaeTCs
pe3yJbTaT, a HAXOJUBLIMICS TaM OIE€paH/l TEPSIETCS.

B TpexampecHbIX kOMaHIaX OOBIYHO J[BA a/ipeca YKa3bIBaIOT, IJI€ HAXOAATCS UCXOTHBIE OIe-
paH/ibl, a TPETUH - KyJ1a HEOOXOAMMO IIOMECTUTh PE3yNbTar.

B Oe3anpecnbix komanaax oObldHO oOpabaThiBaeTcs OJUH ONEpaHj, KOTOPBIM 10 U Iocie
orepanuu HaXOIWTCS Ha OJHOM M3 PETHCTPOB apu(MeTHKO-Iormueckoro ycrpoiictea (AJIY).
Kpome toro, 6e3anpecHble KOMaHAbl UCIOJIB3YIOTCS JUIS BBIIIOJIHEHUS CIYyKeOHBbIX onepauui (3a-
IIPET IIPEPBHIBaHMs, BHIXO/] U3 OAIPOrPaMMBI U Jp.).

Bce komanabl IporpamMmbl BBIITOIHSIOTCS MOCIEA0BATENBHO, KOMaHAa 32 KOMaH/0M, B TOM
NOpsJIKE, KaK OHM 3amucaHbl B naMsatu OBM (ecTecTBEHHBIN MOPANIOK CIEA0BaHUS KOMAaHJ) WIH
€CJIM KOMaHJIa 4eThIpex- ajpecHas (XapakTepHo s nepBoix DBM) anpec crnemyromeil KoMaHAbI
HAXOJUTCS B [10JI€ YETBEPTOrO ONEPAH/Ia. DTOT HOPSAIOK XapaKTEPEH AJisl IMHEUHBIX IPOrpaMM, T.€.
[porpamm, He coJiepKallux pa3BeTBiIeHUN. [ opraHu3anuu BETBICHUN UCTIOIb3YIOTCS KOMaHIbI,
HapyIIAoIUe eCTECTBEHHBIN NOPSAIOK clieoBaHUsS KoMaH[. OTaenbHble IPU3HAKU PE3YIbTATOB I
(r=0,1r<0,r>0u ap.) yCTpOHCTBO yNpaBieHUs UCTIOIb3YET AJISl U3MEHEHUSI TIOPSIKA BBIMOIHE-
HUSL KOMaH/1 IPOrpaMMBl.

AJIY BbinonHsieT apu(MeTHUYECKHE U JOTHUYECKHUE ONepanuu HaJl AaHHbIMH. OCHOBHOM Ya-
cThio AJIY sBIsieTcsl onepalvoHHbI aBTOMAT, B COCTaB KOTOPOI'O BXOJAT CyMMAaTOpPhl, CUETUHKH,
PErUcCTpBbl, Joruueckue npeodpazosarenu u ap. OHO KaKIbIH pa3 MepeHacTpanBaeTCsl Ha BBITIOIHE-
HUE OYepeaHOM ornepaiuu. Pe3ynbTrarsl BHIIOJHEHUS OTJENIBbHBIX ONEpalil COXpaHSIIOTCS AJs 10-
CJIEIYIOLIEr0 MCIOJIb30BaHUsI Ha OJHOM U3 peructpoB AJIY wnm 3anuceiBaioTcs B namsTh. Pe-
3y/lbTaThl, TOJYyYEHHBIE IIOCJIE BBIIIOJIHEHUS BCEW MpOrpamMMbl BBIYMCIECHUHM, NEpEeNaloTcs Ha
ycrpoiicTBa BbiBoJa (YBeIB) nHpopmanuu. B kauectBe YBBIB MOT'YT MCIOJIB30BaThCS SKpaH IHC-
1iest, IpUHTEP, rPaorOCTPOUTENH U JIp.

CoBpemenHble OBM MMEIOT AOCTaTOYHO pa3BUTHIE CHCTEMbl MAIMHHBIX OINEPALUN.
Hampumep, 9BM tuna IBM PC umerot okono 200 paznuunsix onepauuii (170 - 300 B 3aBUcHMO-
CTH OT TUIIa MUKporiporeccopa). JIrobas onepauus B O9BM BbINonHAETCS M0 ONpeAETIeHHON MUK-
poriporpamme, peanusyemoil B cxemax AJIY COOTBETCTBYIOLIEH MOCIENOBATEILHOCTHIO CUTHAJIOB
ynpasieHus (MukpokoMann). Kaxaas otaenbHass MUKPOKOMaHA - 3TO MPOCTeHIee 3J1eMEHTapHOoe
npeoOpa3oBaHuEe JAaHHBIX THMA alreOpandyecKkoro CiIOKEHUs, CABUTa, Mepe3anucy MHPopMauu u
T.IL

Vxe B nepBbix OBM 11 yBenuueHUs MX NMPOU3BOAUTENBHOCTH IIMPOKO MPUMEHSIOCH
coBMelieHue oneparuif. IIpu sToM mocnenoBatenbHble (a3bl BBITOJHEHHS OTIACIBHBIX KOMaH]
nporpammel ((popmMupoBaHue aApecoB ONEPaHIOB, BHIOOPKA OMEPaH/IOB, BBHITIOJHEHHUE OMEpaIln,
OTCBIJIKA pPe3yJbTaTa) BBITOJHSIIUCH OTIENbHBIMUA (YHKIIMOHAIBHBIMU Onokamu. B cBoeil pabote
OHM 00pa30BbIBATM KOHBEHEp, a WX MapajulelibHas padoTa MO3BOJIsIa 00pabaThiBaTh pa3IudHbIC
¢a3el 1ienoro 6;10Ka KOMaHI. DTOT MPUHILMI MOIYyYHII JajibHelIee pazsutue B OBM crienyromux
nokonenuil. Ho Bce xe nepseie OBM umenn o4eHb CHIBHYIO LIEHTPAIU3ALMIO YIPABICHUS, €1U-
HbIE CTaHAapThl (POPMATOB KOMAaHJ U JAHHBIX, (GKECTKOE» MOCTPOCHUE LIMKIJIOB BBIMOJHEHHS OT-
JIENBbHBIX OIepaluii, YT0 BO MHOTOM OOBSCHSETCS OrpaHUYEHHBIMU BO3MOXHOCTSMHU HCHOJb3Yye-
MOW B HHUX 3JIeMeHTHOU 0a3bl. LlenTpanbHoe YV 00CIyKUBAJIO HE TOJIBKO BBHIYHCIUTENbHBIE OIle-
pauuu, HO W OMepaluy BBOJIa-BhIBO/A, MEPECHUIOK TaHHBIX Mexay 3Y u ap. Bce 310 mo3Bossiio B
KaKOW-TO CTENEHHU YIPOCTUTH anmnaparypy 9BM, HO CUIBHO CIep>KUBAJIO POCT UX MPOU3BOIUTENb-
HOCTH.

B OBM Tperbero nokosjaeHus MPOU30LUIO YCIOKHEHHE CTPYKTYPBI 3@ CUET pa3feiieHUs
MPOIIECCOB BBO/Ia-BBIBOIa MH(MOpMAIUKU U ee 00paboTku (puc. 3.2).

CunpHocBs13aHHBIe ycTpolictBa AJIY u VYV nomyunnu Ha3zBaHue npoyeccop, T.€. yCTPOM-
CTBO, TpeHa3HAYCHHOE ISl 00paboTku MaHHbIX. B cxeme DBM mosBUINCH TakKe JOTOTHUTEb-
HBIE YCTPOMCTBA, KOTOPbIE UMENIN Ha3BaHUA: IIPOLECCOPBI BBO/IAa-BbIBO/IA, YCTPONCTBA YIIPABICHUS
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obMenom wuH(popmanmen, kaHanbl BBona-BeiBoma (KBB). Ilocnennee Ha3BaHHWE TOTYYHIIO
HauOoJIbIlIee pacIpoCTpaHEHUE IPUMEHUTENIBHO K OosbiiuM DBM. 371ech HaMeTHIIach TEHICHIIUS
K JICHEHTPATN3AIUU YIIPABJICHUS U MapaJuIeIbHOW paboTe OTIAENBHBIX YCTPONCTB. YTO IMO3BOJIHIO
PE3KO MOBBICUTH ObICTpOCiicTBHE DBM B 11e510M.

.............................. , ‘¥YBB VBB

1iponeccop :

: 1; F 3
AdY KBB Teene

c ] o3y ;
Yy f ‘l——w KEB

- : —-— snesae
! : B3Y B3Y

Pucynok 3.2. CtpykrypHas cxema 9BM TpeTsero nokoiaeHus

Cpenu kaHajIOB BBOJA-BbIBOJA BBIIESUIM MYJIbTUIUIEKCHBIE KAHABI, CIOCOOHBIE 0OCITYKH-
BaTh OOJIBIIIOE KOJIMYECTBO MEJICHHO PabOTalolIMX yCTPOMCTB BBOJA-BhIBOAA (YBB) u cenexrop-
HBIE KaHaJIbl, OOCIY>KMBAIOIIME B MHOTOKAHAIBHBIX PEKUMAaX CKOPOCTHBIC BHEUTHHE 3allOMHHAIO-
e yerpoiicta (B3VY).

B nepconanshbix OBM, otHOcsAmuxcs k OBM yeTBepTOro mokoJIeHHs, TPOU30LLIO 1alb-
Helee n3MEeHeHue CTpyKTypsl (puc. 3.3). Onu yHacienoBaiu ee oT MuHU-OBM.

Br¥Y ssewe Br¥Y
[Iponeccop on
I IKOHTpOJmep | e * s+ | KOHTpONIED
r

v
KILa I Talimep I

Pucynok 3.3. CtpykrypHas cxema [I9BM

Hinuua

CoenuHeHne BCeX YCTPOWCTB B €IMHYIO MAIIMHY 00ECTICUMBACTCS C MTOMOIIBIO OOIIEH IMIH-
HBI, TIPEJCTaBIsIOMIEN co00M NTUHUM Mepelaud JaHHbBIX, aJpecoB, CUTHAIOB YIPaBJICHUS U MUTa-
Huda. Envnas cucrema anmapaTypHBIX CO€IUHEHUN 3HAYUTEIBHO YIPOCTUIIA CTPYKTYPY, CHIEIaB €e
eme 6osee JAeleHTpaIn30BaHHON. Bee mepenaun faHHBIX 110 IIWHE OCYIIECTBISIOTCS MO/ yIpaBiie-
HUEM CEpPBUCHBIX IIPOrpamMM.

Snpo II9BM o6pazytoT nmporieccop u ocHoBHas namsaTh (OII), cocTosmias u3 onepaTUBHON
aMsTH U MOCTOSIHHOTO 3anoMuHaromero ycrpoiicrsa (I13Y). 113V npennaznayaetcst aas MOCTOSH-
HOT'O XpaHEHUs Mporpamm nepoHavyansHoro tectupoBanus [I9BM (POST) u 3arpys3ku OC. Iloa-
KIIIOUEHHE BCeX BHEIIHUX ycTpoiicTB (BHY), nucmies, kinaBuatypsl, BHEIIHUX 3Y U Apyrux obec-
MIEYMBACTCS YePe3 COOTBETCTBYIOIINE aanTephl - COrNIaCOBATENN CKOPOCTEN paboThl CONpPATaeMbIX
YCTPOMCTB WM KOHTPOJJIEPHI - CIHENUalbHbIE YCTPONCTBA YyIpaBieHHs mepudepuitHoil arm-
napatypoil. Kontposneps: B IIDBM wurparoot ponb KaHaioB BBOJA-BhIBOAA. B kadecTBe 0coOBbIX
YCTPOMCTB CIEAYET BBIIEIUTH TaMEpP - YCTPOWCTBO U3MEPEHMSI BPEMEHU U KOHTPOJIIEP IPSIMOIO
noctyna k mamsatu (KII/) - ycrpoiictBo, o6ecnieunBaroiee nocryn k OIl, Munys nporeccop.
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JleneHTpaiiv3anus MOCTPOCHUS U YIPABJICHUS BbI3Bajla K )KM3HU TAKUE JIEMEHTHI, KOTOPbIE
SBIIIOTCS OOLIUM CTaHJIAPTOM CTPYKTYp COBpeMeHHBIX DBM:

MOJ1YJIbHOCTb IIOCTPOEHUS], MATUCTPaIbHOCTh, UEPAPXHUS YIIPABICHMUSL.

MoayapHOCTh IOCTPOCHHUSI MIPEANIOIIAraeT BbIACIEHUE B CTpyKType DBM nocratouHo aBTo-
HOMHBIX, (DYHKIIMOHAJIFHO M KOHCTPYKTHBHO 3aKOHYEHHBIX YCTPOHCTB (IIpOIECCOp, MOIYJIb TMaMsi-
TH, HAKOTIUTENb HA KECTKOM WJIM THOKOM Mai-HUTHOM JTUCKE).

MonynbHas KoHCTpYKIus DBM nenaer ee OTKPHITON CUCTEMOI, CTIOCOOHOM K alanTaiuy 1
coBepuieHcTBOBaHM0. K OBM MOXXHO MOJKIIIOYATH JIOMOJIHUTEIbHBIE YCTPOWCTBA, YJydlllas e€e
TEXHUUYECKUE M SKOHOMMYECKHE Iokas3aTenu. [losBisercss BO3MOXHOCTb YBEJIMYEHUs BBIUYHCIH-
TEIbHOW MOIIHOCTH, YIYYIIEHUS CTPYKTYPHI IIYTEM 3aMEHbI OTJENbHBIX YCTPONCTB Ha Ooiiee co-
BEpIICHHbIC, U3MEHEHUS M YIPaBICHUS KOH(UTYpAlUe CUCTEMBI, PUCTIOCOOJICHUS €€ K KOHKPET-
HBIM YCJIOBUSIM IPUMEHEHHUS B COOTBETCTBUU C TPEOOBAHUSMU OJIH30BATENIECH.

B coBpemenHbpix OBM mpuHIUI JeNeHTpaTH3aNi ¥ NapauieIbHOW paboThl pacipocTpa-
HEH KakK Ha nepudepuiiHple YCTpoHCcTBa, Tak U Ha camu DBM (mpoueccopsl). [TosBUINCH BRIYUCITH-
TEJIbHBIE CUCTEMBI, COJICpIKaIIe HECKOIbKO Bhrunciuteneit (3BM wu nporeccopsr), padboraroine
COIJIACOBaHHO W MapaiienbHo. Baytpu camoirt OBM mpowusonwio eme 6oiee pe3koe pasaeineHue
GyHKIMH MEXTy cpencTBamu 00paboTKu. IlosBMINCE OTHENBHBIE CIIEUATU3NPOBAHHBIE TPOIIEC-
COpBI, HAI[PUMEP COMPOIIECCOPDI, BHIMOIHSIIONINE 00pabOTKy YHCEl ¢ MJIaBaroie TOYKOM, MaTpuy-
HBIE [IPOLIECCOPHI U JP.

3.2.Knaccnpukanusa IBM

[To »Tamam co3maHust ¥ UCTIOIB3yeMON dJIeMeHTHOW 06a3e DBM ycioBHO AemsTCs Ha MOKO-
JICHUSA:

1-e nokonenue, 50-e rr.: OBM Ha 37€KTPOHHBIX BaKyYyMHBIX JlamIax;

2-e nokonenue, 60-e rr.. 3BM Ha AMCKPETHBIX MOJYMPOBOJIHUKOBBIX MpUOOpax (TpaH3u-
CTOpax);

3-e nokosenue, 70-e rr.: OBM Ha nmonynpoBOJIHUKOBBIX MHTErPAJbHBIX CXeMaxX ¢ MaJlod U
CpeHel CTENEHbI0 UHTErpaluu (COTHH - THICSYM TPAH3UCTOPOB B OJJHOM KOPITYCE);

WNHTerpanbHasi cxema — 3JIEKTPOHHAs CXeMa CHELUaIbHOTO HAa3HAUE€HUSs, BBHIIIOJIHEHHAs B
BU/JIE €IMHOTO TIOJYIIPOBOJHUKOBOTO KpHCTaslia, 00bEAUHSIONIET0 O0JIbIIOE YUCIIO AUOO0B U TPaH-
3UCTOPOB.

4-e noxonenue, 80-e rr.. OBM Ha OonbmMX M CBEpXOOJBLUINX MHTETPAIBHBIX CXEMax —
MUKPOTIPOIIECCOPaX (IECATKU THICSY - MUJUTMOHBI TPAH3UCTOPOB B OJTHOM KPHCTAJLIE);

5-e nokosnenue, 90-e rr.: 9BM ¢ MHOTMMH J€CSITKaMU MapajuieTbHO padOTaIONUX MHUKPO-
IPOIIECCOPOB, MO3BOJISAIONINX CTPOUTH 3(PPEeKTUBHBIE cuCTEMbI 00paboTKu 3HaHMii; DBM Ha cBepx-
CJIOKHBIX MHMKpPOIpOLECCOpaX C MapaiieIbHO-BEKTOPHON CTPYKTYpPOW, OJTHOBPEMEHHO BBIIOJIHS-
IOILUX JECITKU MOCJIEI0BAaTEIbHBIX KOMaH 1 IPOTrPaMMBl;

6-¢ ¥ ToCeAyIoNIMe MOKOJICHUS: ONTOAIEKTPOHHbIE DBM ¢ MacCcoOBbIM mapajieIu3MOM U
HEHPOHHOM CTPYKTYpOHl — ¢ pacrnpeneseHHON ceThio OOJBIIOro YKcia (AECATKU THICSIY) HECI0XK-
HBIX MHUKPOIIPOLIECCOPOB, MOJEIUPYIOIIUX APXUTEKTYPY HEUPOHHBIX OMOJIOTHYECKUX CHCTEM.

Kaxnoe cnenyroniee nokosenue 9BM umeeT o CpaBHEHHUIO C IPEIIIECTBYIOLUIUM CYIIECT-
BEHHO JIYYIIIUE XapaKTEPUCTUKU. Tak, NpOoU3BOIUTENbHOCTE DBM 1M eMKOCTh BCEX 3aITOMUHAIOIINX
YCTPOMCTB YBEIMUMBAIOTCA, KaK MPABUIIO, OOJIBINE YeM Ha MOPSIOK.

Knaccudukanus 3BM mo nHazHaueHuro

[To naznayennro 9BM MOXHO pa3fenuTh Ha TPU TPYMIbI: YHUBEpCaTbHbIE (00IIero Ha3Ha-
YEeHHUs), TPOOJIEMHO-OPHUEHTHPOBAHHBIE U CIIEUATU3UPOBAaHHHBIE.

Yuueepcanonvie OBM npenHa3HaueHbl I PELICHUS CaMbIX Pa3IMYHBIX HH)XKEHEPHO-
TEXHUUYECKUX 33/1a4: SKOHOMUYECKHX, MaTeMaTUYeCKuX, HHPOPMAIMOHHBIX U JAPYrUX 3ajad, oT-
JUYAIONINXCS CIOKHOCTBIO QJITOPUTMOB U OONBIINM 00beMOM 00pabaThiBaeMbIX JaHHBIX. OHHU
IIMPOKO MCHOJIB3YIOTCSI B BBIYMCIUTEIBHBIX LEHTPAX KOJUIEKTMBHOTO IMOJIb30BAaHUS U B JAPYTHX
MOIIIHBIX BBIYUCIUTEIBHBIX KOMILIEKCAX.

XapakTepHbIMU YepTaMHi YHUBEpCAIbHbIX DBM sBIsIOTCS:

- BBICOKAs IPOM3BOJUTEIBHOCTD;
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- pa3HooOpa3ue (opMm 0OpabaThIBaeMbIX JAHHBIX: ABOMYHBIX, JECATHYHBIX, CUMBOJbBHBIX,
npu OOJIBIIOM JHMANa30He X U3MEHEHHUS U BBICOKOI TOYHOCTH UX MPEICTaBIICHUS;

- o0mMpHas HOMEHKJIAaTypa BBIMOJIHSAEMBIX ONEpaIii, Kak apupMETUIECKHX, JIOTHIECKUX,
TaK U CEeLUAIbHbIX;

- 0OJIBIIIAs EMKOCTH ONIEPATHBHOM MaMSTH;

- pa3BUTasi OpraHU3allMs CUCTEMbI BBOAA-BbIBO/Ia MH(POPMAIINH, 0OeCcTIeYuBaroIIas MOIKII0-
YeHUE pa3HOOOpa3HBIX BUIOB BHEIIIHUX YCTPOUCTB.

IIpobnemno-opuenmuposannvie IBM ciyxar juid penieHus 6oiee y3Koro Kpyra 3ajiay, cBs-
3aHHBIX, KaK MPABWIO, C YIPABICHHEM TEXHOJIOTUYECKMMHU OOBEKTaMH; pPEerucTpamnuel, HaKorie-
HUEM U 00pabOTKOW OTHOCUTEIHLHO HEOONbIINX 00BEMOB JAHHBIX; BBHIIIOJHEHUEM PAcueToB IO OT-
HOCHUTENIHO HECIIOKHBIM aJITOPUTMaM; OHU 00JIaIal0T OTpaHUYEHHBIMH 110 CPAaBHEHUIO C YHUBEP-
canbHbiMM OBM annapaTHbIMU U TPOrPaMMHBIMH PECYPCAMHU.

K npoGnemHo-opueHTHpOBaHHBIM DBM MOXHO OTHECTH, B YaCTHOCTH, BCEBO3MOXKHBIE YII-
PaBJISIOIINE BHIYUCIUTEIIbHBIE KOMILIEKCHI.

Cneyuanusuposanuvie IBM ucnonb3yroTCs s PELIEHUs Y3KOTro Kpyra 3ajad Wil peanu-
3alluM CTPOTO ompenereHHon rpynmnsl GyHkuuid. Takas y3kas opuentanuss 9BM mo3Boiser 4eTko
CHEIHAIN3UPOBATh UX CTPYKTYPY, CYIIECTBEHHO CHU3UTh UX CJIOKHOCTb U CTOMMOCTb IPU COXpa-
HEHUH BBICOKOM MPOU3BOIUTEIHHOCTH M HAJIC)KHOCTH UX PabOTHI,

K cnenmamusupoBanabiM 9BM MOXHO OTHECTH, HAPUMEP, TPOTpaMMHUPYEMbIE MUKPOIIPO-
LECCOpPbl CIEUUATBHOIO HAa3HA4YeHMs; afanTepbl M KOHTPOJUIEPHI, BBINOJIHSIOIINE JIOTHUYECKHE
(GYHKIMM yNpaBiI€HUs] OTIEIbHBIMU HECIOXHBIMU TEXHUYECKHMMH YCTPOWCTBAaMH, arperaraMM M
MPOLIECCaMH; YCTPOHCTBA COTTIACOBAHUS M CONPSDKEHUS. PA0OTHI Y37I0B BRIYUCIUTEIBHBIX CHCTEM.

Knaccugukanus 9BM no pazmepam 1 QyHKIIHOHATEHBIM BO3MOXHOCTSIM

[To pasmepam u (QYHKIHMOHAIBHBIM BO3MOXKHOCTSIM DOBM MOXHO pa3lenuth Ha CBEpX-
oomnbiue (cynnepdBM), OGonbire, Manbie, cBepxMaibie (MUKpoOBM).

@OyHKIMOHATbHbIE BO3MOXKHOCTH OBM 00yclioBIMBalOT BakHEHIINE TEXHUKO-3KCILTyaTa-
LIUOHHBIE XapaKTEPUCTUKHU:

- ObICTpOACHCTBHE, U3MEPSIEMOE YCPETHEHHBIM KOJMUYECTBOM OIEepalyii, BBITOIHAEMBIX Ma-
IIMHOM 3a €IMHUIlY BPEMEHU;

- pa3psAIHOCTh U (hOPMBI IPEACTABICHUS YHCEIl, C KOTOPBIMU onepupyeT IBM;

- HOMEHKJIaTypa, EMKOCTh M ObICTPOJICHCTBUE BCEX 3aIOMUHAIOIINX YCTPONUCTB;

- HOMEHKJIaTypa ¥ TEXHUKO-D)KOHOMUYECKUE XAPAKTEPUCTUKH BHEIIHUX YCTPOWCTB XpaHe-
HUs, 0OMEHa ¥ BBOJA-BbIBOJIa MH(DOPMAINK;

- TUIIBI ¥ TPOMYCKHasi COCOOHOCTh YCTPOMCTB CBSI3U M CONpskeHHs y3i10B DOBM mexnay
co00i1 (BHyTpHUMAIIMHHOTO UHTEepdetica);

- crnocobHocTh OBM o/1HOBpeMEeHHO paboTaTh ¢ HECKOJIBKMMHU MOJIb30BATEISIMUA U BBINOJI-
HSTh OJTHOBPEMEHHO HECKOJIBKO MporpamMm (MHOTONPOTPaMMHOCTB);

- TUIBI U TEXHUKO-3KCIUTyaTallHOHHBIE XapAKTEPUCTUKN ONEPALMOHHBIX CUCTEM, HCIIONb3Y-
€MBIX B MAllIUHE;

- HAIM4Ke U (PYHKIMOHAIbHbBIE BO3MOYKHOCTH ITPOrPaMMHOT0 00eCreueHus;

- CIIOCOOHOCTH BBIMOJIHATH IPOrpaMMbl, HalMCaHHbIE IS Apyrux TunoB 9BM (mporpamm-
Hasi COBMECTUMOCTH € ApyruMu tunamu OBM);

- CHCTEMa U CTPYKTYpa MalIMHHBIX KOMaH]T;

- BO3MOXHOCTb IOJIKJIFOUEHHS K KaHalaM CBSI3U U K BBIYMCIIUTENBHOMN CETH;

- HKCIUTyaTallMOHHAs! HaJIe)KHOCTh DBM;

- KO3 PUIMEHT MOJIE3HOr0 UCIonb30BaHusd DBM Bo BpeMeHH, onpenenseMblii COOTHOIIIe-
HUEM BPEMEHH I0JIe3HOI paboThl U BpEMEHH MPO(PHUIAKTUKH.

Hcropuyecku nepBbIMH NOABUIMCH Oonbimne DBM, snemeHTHas 6a3a KOTOPBIX MpoILIa
IyTh OT AIEKTPOHHBIX JIAMIT IO HHTETPAIBHBIX CXEM CO CBEPXBBICOKOM CTENIEHBIO NHTErPALIMH.

[TepBas 6onbimas 9BM DHUAK (Electronic Numerical Integrator and Computer) 6su1a co-
3mana B 1946 1. (B 1996 r. ormeuanoch 50-merue co3ganust neppoit OBM). Ora mammHa nmena
maccy 6osee 50 T, OBICTPOIEHCTBHE HECKOJIBKO COTEH ONepaluuil B CEKYHIY, ONEPaTUBHYIO MaMATh
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eMKOCTbI0 20 uncen; 3aHMMalla OrPOMHBIN 3aJl TUI0IIaAp0 0K0J10 100 KB.M.

[TponzBoauTenbHOCTh OoNbX DBM oka3zaiach HEIOCTATOYHOM ISl psijia 3a/1a4y: MpOrHo-
3UpPOBAHUST METCOOOCTAHOBKH, YIPABJICHUS CIOXHBIMA OOOPOHHBIMH KOMIUIEKCAMH, MOJICIHPOBA-
HUS 9KOJIOTHYECKHUX CHCTEM M Ap. DTO SIBIJIOCH MPEINOCHUIKON A pa3pabOTKU M CO3JaHUSI CyIie-
pOBM, caMbIX MOIIHBIX BBIUUCIUTEIBHBIX CHUCTEM, MHTCHCUBHO Pa3BUBAIOLIUXCS U B HACTOSIIIEE
BpeMs.

[TosiBnienue B 70-X rT. mansix IBM 00yCcIOBIEHO, C OJTHOW CTOPOHBI, TPOTPECCOM B 00JIaCTH
3JICKTPOHHOM 3JIGMEHTHOM 0a3bl, a C APYrod — M30BITOYHOCTHIO pecypcoB Oosbmux DBM nist ps-
na npuioxeHuil. Maisie 9BM ncnonb3yroTes yaiie BCEro Uil YIPABJIEHUS TEXHOJIOTMYECKUMHU
nporeccamu. OHM 60jiee KOMIAKTHBI M 3HAYUTENBHO JienieBie 0onpimmx DBM.

JlanbHelme ycrexu B 00JIaCTH 3JIEMEHTHON 0a3bl M apXUTEKTYPHBIX PEIICHHHA MPHUBEIU K
BO3HUKHOBEHHUIO cynepmunu-IBM — BBIYMCIUTEIbHON MAILLMHBI, OTHOCAILIEHCS MO apXUTEKTYpE,
pa3MepaM U CTOMMOCTH K Kiaccy Maibix OBM, HO 10 IpOM3BOAUTENBLHOCTH CPABHUMOM C OO0JIBIION
OBM.

N3o6perenue B 1969 r. muxpomnporeccopa (MII) npuseno k nosiBiaeHuto B 70-x IT. eme of-
Horo kinacca OBM — mukpoIBM. Umenno Hanuuue MII cinyxuino nepBoHadaabHO ONpeEnessiio-
MM npu3HakoM MUKpoOBM. Celiuac MHUKPOIIPOLIECCOPBI UCTIONB3YIOTCSI BO BCEX 0€3 MCKIIIOUEHUS
kiaccax OBM.

Mmnozononvzoeamenvckue mukpoIBM — 310 MoHble MUKpOOBM, obopynoBaHHbIE He-
CKOJIbBKUMU BUACOTEPMUHATIAMH U (DYHKIHOHHUPYIOIINE B PEXKUME pa3/elieHUus BPEMEHH, YTO IM03-
BoJIsIeT 3 (HEeKTHUBHO PabOTATh HA HUX CPa3y HECKOJIBKUM TOJIH30BATEIISIM.

Ilepconanvuvie komnwvromepor (I1IK) — onnononb3zoBatenbekue MUkpoOBM, ynoBneTBops-
IOIIHE TPEOOBAHUAM OOIIEIOCTYITHOCTH ¥ YHUBEPCAIbHOCTH IIPUMEHEHUSI.

Pabouue cmanyuu (work station) mpeacTaBisOT OO0 OHOIOIB30BATEIILCKUE MOIIIHBIC
MuKpoOBM, crienuain3upoBaHHBIC TSI BHIMIOJTHCHUS OIPEICICHHOTO BHa paboT (TpaduvecKux,
WHXCHEPHBIX, U3aTEIbCKUX U Jp.).

Cepsepul (server) — MHOTOIOJIB30BATEIBCKUE MOITHbIE MUKPOOBM B BBIUMCIUTENHHBIX
CETsIX, BbIIEJICHHBIE 17 00paOOTKH 3aIIPOCOB OT BCEX CTAHIIUI CETH.

Koneuno, BeIenpuBeieHHas KiaccupUKaIMsa BeChMa YCIOBHA, OO MOIIIHAs COBPEMEHHas
[1K, ocHamieHHasi TpOOJIEMHO-OPHEHTUPOBAHHBIM MPOrPAMMHBIM U allllapaTHBIM 00eCreYeHUEM,
MOXXET HCTOJB30BaThCS M KaK IOJIHONIPaBHAs padouas CTaHIMs, ¥ KaK MHOTOIOJIb30BaTENbCKast

MuKpoOBM, 1 Kak XOpoLmil cepBep, 0 CBOUM XapaKTEPUCTUKAM IOYTH HE YCTYMAIOIMUNA MaJIbIM
OBM.

TEMA 4. OPTAHM3ALUSA OBPABOTKU, YIIPABJIEHUS, XPAHEHUSA U BBO-
JA/BBIBOJIA B 9BM

JIr000#1 KOMITBIOTEP MOXKET OBITH PACCMOTPEH C TEXHHUYECKOW TOUKH 3PEHHUS KaK CHCTeMa
B3aMMOCBSI3aHHBIX MaTepHUAJIbHBIX O00BEKTOB (YCTPOWCTB) pa3HOro mpuHIUNa JaedcTBus. Bce st
yCcTpoicTBa 00BbeIMHAET 00IIas 1Ieflb — TEXHUYecKoe 00ecrieueHre OCHOBHBIX ATAIOB 00pabOTKH
uH(pOpMaLIUH.

OnHu ycTpoiicTBa CityXat JJist TOro, 4T0ObI KOMIIBIOTEP CMOT MOJIy4aTh MH(OPMAIHIO, IpY-
rue npeoOpa3yioT BBEICHHYIO B KOMIBIOTEP MH(OPMALIMIO, TPETbU 00ECIeYnBalOT BbIBOA HH(DOP-
MallMd M3 KOMIIBIOTEpA, @ HEKOTOpble HECyT BCIOMorareibHble (yHKUUU. TeXHHYEeCKyro 4acTh
MEPCOHAIIBHOTO KOMITbIOTEpA MPUHATO Ha3bIBaTh almapaTHbIM obecriedeHreM. AmnmapaTHoe obec-
MIeUeHHEe BCET/1a MOKET OBITh MPEICTABIECHO B BUIe 0a30BOI 4aCTH, COCTABJISAIONIEH OCHOBY JIH000i
MOJIEJIN KOMITbIOTEpa, U nepudepritHoN 4acTH, KOTOPYIO COCTABIISIIOT pa3HOOOpa3HbIe yCTPONCTBA
BBOJIa-BbIBO/IA.

[Tpomieccop — IEHTpaNbHBIA MPOIECCOp COAEPKUT: Y'Y (yCTpoMcCTBO ympasieHus), AJIY
(aprMETHUKO-TIOTHUECKOE YCTPOMCTBO), PETUCTPHI (JIEMEHTHI MaMATH), CUETUYMK KOMAHJ, KAIII-
NaMsTh, MaTEMaTUUYECKUH corpoueccop. Kpenurcs Ha maTepuHckoil miate. OCHOBHBIE ITApaMETPhI:
TaKTOBAasl YaCTOTa — BJIMSIET HA CKOPOCTh BhIMOJHEHUs KoMaH[ (0T MI'y o ['T') u qynua MammH-
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HOTO CJIOBa — KOJIMYECTBO OUT, KOTOPOE MOXKET OBITh 00paboTaHO 3a OAMH TakKT (OOBIYHO KPaTHO
OaiiTaM) — TpUrrep, paspsja — JICKTPOHHAS CXeMa Ul XpaHEHHs OJHOW ABOMYHON MBI, — pe-
THCTp — siueiiKa MaMsTH Mpoleccopa sl KPaTKOBPEMEHHOTO XPAaHEHUs JAHHBIX WM KOMaHJbI B
nporuecce e€ BHITOTHEHUS.

MNamarte

BHyTpeHHAR (B3Y)

e

MocToAHHaRA 3HeproHesas

OneparTvBHan NaMATe I MarHuTHbele KoMnakTHbie
o3y
{ ) (n3y) | (CMOS) n:n KM AWUCKW
FruBKHe oUCKKH HecTeme
{ BMCKeTHI) { BMHYecTep)

Pucynok 4.1 - Buapl namMsaTi KOMIIbIOTEpa

BHyTpeHHss maMATh Ha3bIBAETCS TaK MOTOMY, YTO OHA BCTPOEHA B OCHOBHBIE OJIOKH KOM-
MBIOTEPA U SIBIIAETCS HEOTHEMJIEMBIM SJIEMEHTOM CHCTEMBI, 00€CTIeUnBaIONIUM €€ padoTOCIIOCO0-
HOCTb. Y JAIUTh WJIM U3BJI€Yb €€ 0e3 HEeraTUBHBIX MOCIEICTBUN HEBO3MOXKHO. Pa3znuuaior crnemyro-
IIUE €€ BUJIBI:

orepaTHBHAs — MPEACTaBIseT coO0N Habop MporpamMMm U aarOPUTMOB, HEOOXOAMMBIX IS
paboThl MUHKPOIIPOIIECCOPA;

K3II-TIAMSITh — 3TO CBOEOOpa3HbIi Oydep MEeXITy OMepaTUBKONH M MPOLECCOPOM, KOTOPBIN
obecreunBaeT ONTUMAIBHYIO CKOPOCTh BBIMIOJTHEHUS CUCTEMHBIX MPOTPaMM;

MOCTOSIHHAS! — 3aKJ1a/IbIBAETCS IIPU U3TOTOBJICHUU KOMITBIOTEPA HA 3aBOJIE, B HEE BXOAT UH-
CTPYMEHTBHI JUIsl KOHTpouIs 3a coctosiHueM 11K npu kaxaoi 3arpyske; nporpaMMsl, OTBEHAIOIINE 32
3alyCK CUCTEMBI U UCTIOJTHEHUE OCHOBHBIX JCHCTBUI; TPOrpaMMbl HACTPOMKU CUCTEMBI;

MIOJIYTIOCTOSIHHASI — COJIEPKUT B ce0e JaHHbIE O TapaMeTpax HacTpoilku KoHkpeTHoro I1K;

BUJICOTIAMATh — B HEW COXpaHSIOTCA BUACO(PArMeHThI, KOTOPbIE JOJKHBI BHIBOJAUTHCA Ha
9KpaH, SBIIIETCS YaCThIO BUACOKOHTPOIIIEpA.

Buabl onepatuBHOM MaMsITH KOMIbIOTEpPA

BeIcTposielicTBYE U «MHTEIUIEKTYaJIbHBIN YPOBEHBY» KOMIBIOTEPA BO MHOTOM OIIPEAEIISIOTCS
€ro ONepaTUBHON MaMsIThiO. B Hell XpaHsSTcs JaHHBIE, UCIIOIb3yeMbIe BO BpeMs aKTUBHOUM pabOTHI
9JIEKTPOHHOM MamuHbl. OHAa TakXKe MOXKET OBITh Pa3HBIX BUJIOB, HO Yallle BCETO HCIOIB3YIOTCS
omoku DDR, DDR2,DDR3. Paznu4arotrcs OHH KOJTHYECTBOM KOHTAaKTOB M CKOPOCTHBIMH XapaKTe-
pUCTHKaMHU.

Buabl BHeLIHEN maMaTH KOMIbIOTEPA

Bremnsis mamMsATh KOMITbIOTEpa TPECTaBlIeHa PA3IUYHBIMA BHJIAMH ChEMHBIX HOCHUTENEH
uHpopmanmu. Ha cerogHsmHui [€Hb OCHOBHBIMH W3 HUX SIBIISIIOTCS >KECTKHME TUCKH, Usb-
HAKOIMUTENH, WA (ICHIKA U KapThl TAMATH. Y CTAPEBIIUMH CUYUTAIOTCS JIA3€pPHBIE TUCKU U JTUCKE-
Tbl. HO JKeCcTKuil TUCK, XOTS U SIBISIETCA ChbEMHBIM, BCE K€ MCIOJIb3YETCs B KaUeCTBE BMECTUIIHUIIA
MTOCTOSTHHOM MaMsTH U 0€3 Hero KOMITbIOTEP paboTath He OyneT. OgHaKo ero MOYKHO CBOOOJIHO J0-
CTaTh U MEPEMECTUTh B JAPYTrOll CUCTEMHBINA OJIOK, IOITOMY €r0 M OTHOCAT K KaTeTOPUU BHEIIHUX
YCTPOMCTB MaMSITH.

Yempoiicmsa 6600a Y cTpoicTBa BBOJIa PeoOpa3yroT HHPOPMAIUIO U3 eCTECTBEHHOH (op-
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MBI, IOCTYITHOI OpraHaM 4yBCTB Y€JIOBEKa, B IBOUYHYIO (POPMY:

— KJIaBHATypa: JUIsl BBOJIa TEKCTOBOM MH(OpMAIUy;

— CKaHEepBI: 17151 TEKCTOBOM M rpaduieckoil nupopmanuu, 3aMKCUPOBaHHOM Ha Oymare;

— nuruTaisepsl (rpaduyeckue mIaHImeThl): I BBOJa rpadudeckoil nHpopManuu 6e3 mpo-
MEXYTOUHOU (ukcanmu e€ Ha Oymare (OHa pPUCYETCsl Ha CIELUAIBHOM IUIAHIIETE CBETOBBIM II€-
pom);

— MaHUMYJISATOP MBIIIb;

— MaHUMYJIATOP JXKOMCTUK — HAKJIIOHBI PYYKU SKBHUBAJIEHTHBI MIEPEMEILIEHUIO MBIIIH, JUIS UT-
POBBIX IPOTPaMM;

— MaHUIYJSATOP TPEKOOI — BCTPOCHHBIIN B CTallMOHAPHBIN KOPITyC MIAPUK, MPOKPYTKA KOTO-
POro KBUBAJIIEHTHA MEPEMEIICHUIO MBIIIHU. VICIIonb3yeTcsi B ONTHUECKUX MBIIIKAX U HOYTOYKax;

— MaHUIYJATOpP MEHMAyC — MOXO0X Ha MIAPUKOBYIO PYUKY, Ha KOHIIE KOTOPOM HaXOIUTCS
y3€ll, PeruCTPUPYIOUIHIA €€ TIepeMelICHNUS;

— ¢ poBbIe BUIEOKaMepPhl U PoToaNmapaThl;

— MUKPO(]OH.

Yempoiicmsa 6vi600a Y cTpoiicTBa BbIBoJIa MpeoOpa3yroT HH(POpMaLHio U3 JBOMYHOM (op-
MBI B €CTECTBEHHYIO (POPMY, JOCTYITHYIO OpraHaM 4yBCTB YEJIOBEKa:

— MOHHUTOP. OCHOBHBIE XapaKTEPUCTUKU: THI IKpaHa, pa3Mep dKpaHa Mo AuaroHanu (00brd-
HO B JII0MMax), pasperratoniasi cnocoOHOCTh. sl JKUAKOKPUCTAIUIMIECKUX MOHHTOPOB — YTOJ 00-
30pa.

— aJianTep: yCTPOMCTBO AJISl COSAMHEHUS OJIOKOB KOMIIBIOTEpPA C pa3HBIMU CIIOCOOAMHU TIpe -
cTaBiieHUs uHpopmanuu;

— KOHTPOJIJIEP: YCTPOMCTBO ISl COMPSHKEHUS PAa3HBIX YCTPOWCTB M YIIPABJICHUS UX PaOOTOM.

— IPUHTEPBI: MATPUYHbBIE, CTPYHHEIE, Ja3epHble. Pa3znuuatorcs mo crocoly nevaru;

— TUIOTTEPHI (Trpad)OMOCTPOUTENHN): BBIBOAAT JOKYMEHTHI OOJBIIMX pPa3MEpoB (YEpTEexkH,
IJIaKaThl U T. 11.);

— aKYCTHUYECKHE CTEPEOKOJIOHKH.

TEMA 5: KIACCU®UKALUA 11O, EI'O BUJIbI U XAPAKTEPUCTUKH

[Tox mporpammubiM obecrieuenneM IBM moHuMaeTcss COBOKYIMTHOCTh POTpaMMm, TIPOLETYP
Y TIPaBUJI BMECTE CO CBA3AHHOM C 3TUMM KOMIIOHEHTaMH JOKYMEHTAIMeH, MO3BOISIOIEN UCTIOIIb-
30Bath OBM Ju1s perienus pa3ianyuHbIX 3a1ad.

B 3aBucuMocTu OT (PyHKIMIA, BBIMOJHSEMBIX MPOTPAMMHBIM 00ECIEYEHHEM, €T0 MOKHO
pas3nenuTh Ha 2 Tpynmbl: 0a30Boe (CUCTEMHOE) MporpaMMHOe obecriedeHue (puc. 1) u nmpukiiagHoe
nporpamMMHoe o0ecrieueHue (puc. 2).

bazoBoe (cucremnoe) I[1O opranmsyer mporecc 00pabOTKH MHPOPMAIIMKA B KOMITBIOTEPE U
obecrneunBaeT HOPMAIBHYIO pabouyr0 cpeay sl MPUKIaAHbIX mporpamm. basosoe 1O HacTompko
TECHO CBS3aHO C almnapaTHbIMU CPEICTBAMH, YTO €r0 MHOTA CYUTAIOT YaCThI0 KOMIIBIOTEPA.

[TpuknamHoe mporpaMMHOe oOecrieueHre MpeAHa3HaAueHO IS PelIeHUs KOHKPETHBIX 3a/1a4
M0JIb30BATENS] M OPTaHU3ALUK BBIYMCIUTENIBHOTO Ipolecca MHPOPMAIIMOHHON CHCTEMBI B IIEJIOM.
B cocras 6a3zoBoro (cucremuoro) 1O BxoasT:

* ONepalOHHbIE CUCTEMBI;

* CEpBHUCHBIE TPOTPAMMBI;

* TPAHCIISATOPHI S3BIKOB MPOTPAMMHPOBAHHSI;

* MPOTPaMMBbI TEXHUYECKOTO OOCITYKUBAHHUS.

Omneparmonnsie cucteMbl (OC) obecreunBarOT yrpaBieHHEe MpoIeccoM 00padboTku uHMOP-
Mallid ¥ B3aMMOJIEUCTBUE MEXKIY anmnapaTHbIMH CpPEACTBAMU U mojib3oBareneM. OAHOW U3 Bax-
Hermux Gyaknuii OC sBisieTcsl aBTOMaTH3aIus MPOIECCOB BBOJ/IA-BhIBOIa MHGOPMAIIUH, YIIPaB-
JICHUsl BBITIOJIHEHHEM TMPUKIAIHBIX 3a/lay, pemaeMbix mnosb3oBarenemM. OC 3arpyxaer HYKHYIO
nporpaMmy B namsTe OBM U ciaenut 3a X0J0M €€ BBIMOJIHEHHS; aHaTU3UPYEeT CUTYallUU, TPersT-
CTBYIOIIIME HOPMAaJIbHBIM BBHIYHCICHUSAM, M JIaeT YKa3aHUS O TOM, YTO HEOOXOAMMO CHAeNaTh, €CIU
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BO3HUKJIN 3aTPYAHEHMUS.

Hcxons u3 BemonHsaeMbix ¢yHkiuid, OC MOXKHO pa30UTh Ha TPU TPyHIbI (CM. puc. 1):

* 0ZIHO3a/1a4Hbl€ (OJHOII0JIb30BATEIbCKUE);

* MHOT'03aJIa4Hble (MHOTOIOJIb30BATEIbCKHUE);

* CETEBBIE.

Oonozadaunvie OC npeaHazHAUYEHbI i1 pabOThl OJHOTO MOJB30BATENsl B KaKIbli KOH-
KPETHBII MOMEHT C OJHOW KOHKPETHOM 3ajadyeil. TUIMYHBIM NpEeACTaBUTENEM TaKUX OIEpaluOH-
HbIX cucteM sBisieTcss MS-DOS (pa3zpaborannas ¢pupmoit Microsoft).

Mnozcozadaunvie OC 06ecnieunBalOT KOJUIEKTMBHOE HCIIONb30BaHHEe DBM B MynbTHIIPO-
rPaMMHOM PEXUME pa3fiesieHus BpeMeHu (B nmaMatu OBM HaxoauTcst HECKOIbKO MporpaMm — 3a-
Jla4, — U IPOLECCOP pacHpeliessieT pecypehl KOMIbIOTEpa MEXKIY 3aJadamMu). TUIHMYHBIMU IIpe -
craButensiMu nogooHoro kimacca OC sBisrores: UNIX, OS/2 kopnopanmu IBM, Windows 95,
Windows NT u HekoTOpBIE ApyTHE.

Cemegvle onepayuonmubvie cucmemyvl CBI3aHbI C MOSBICHUEM JIOKAJIbHBIX U TIIOOAIBHBIX Ce-
Tel U ImpeHa3Ha4YeHbl /I 00ecleueHus 10CTyNa MoJIb30BaTelsl KO BCEM pecypcaM BBIYMCIUTENb-
HOlt cern. TunmuneiMu mipeAcTaButTenssMu ceTeBbix OC sBistores: Novell NetWare, Microsoft
Windows NT, Banyan Vines, IBM LAN, UNIX, Solaris ¢pupmsr Sun.

Cepsucroe npocpammHoe obecneyeHue — STO COBOKYMHOCTh MPOTPAMMHBIX MPOJYKTOB,
NPEOCTABIISIONINX MOJIB30BATENIO TOTOJHUTENBHBIE YCIYTH B paboTe ¢ KOMIIBIOTEPOM U PACIIH-
PSIOLINX BO3MOKHOCTH OINEPALIMOHHBIX CHCTEM.

[To ¢pyHKIMOHATBHBIM BO3MOKHOCTSIM CEPBUCHBIE CPEJICTBA MOKHO NOJIPA3eNIUTh HA CPel-
CTBa!

* YIIYYIIAOIIUE OTh30BaTeIILCKHIA HHTEPPEIC;

* 3AIIUIIAIONINE JaHHBIC OT Pa3pyIICHUS U HECAHKIIMOHUPOBAHHOTO JOCTYIIA;

* BOCCTaHaBJIMBAIOIINE JaHHbIE;

* yCKOpSIIOIIKEe OOMEH JaHHBIMU MEXIy AuckoM u O3Y;

* apXMBallMHM-pa3apXUBaLINL;

* AaHTUBHUPYCHBIE CPEACTBA.

[To cocoOy opranuzanuy U peaau3aliuu CEpBUCHBIE CPEACTBA MOTYT ObITh NMPEACTABIEHBI:
000JI0YKaMH, YTHJIMTAMU ¥ aBTOHOMHBIMHU THporpammamu. PasHuiia Mexay o0oIouKaMu U YTHIIH-
TaMU 3a4acTyI0 BbIPaXKaeTcsl JTUIIb B YHUBEPCAIbHOCTH NEPBBIX U CIIEUANN3AMHA BTOPBIX.

O0o0J10uKkH, sBisIOIMEcs HajacTpoiikoi Hax OC, Ha3bIBAIOTCS ONEPAMOHHBIMU 000JI0YKa-
Mu. O0O0IOYKH SBISAIOTCA Kak Obl HACTPOMKaMU HaJ ONEPAallMOHHOW CUCTEMOW WJIM TPYIION yTH-
JUT. YTWINTBl U aBTOHOMHBIE MPOTrpaMMbl UMEIOT Y3KOCIIEHUAIN3UPOBAHHOE HA3HAYEHHE U BbI-
MOJIHAIOT Kax/aas cBoro QyHKIU0. HO yTHINTEL, B OTIMYMKM OT aBTOHOMHBIX [TPOTPAaMM, BBIITIOJIH -
IOTCSl B Cpe/ieé COOTBETCTBYIOIIMX 0Oosiouek. [Ipu 3TOM OHM KOHKYpUPYIOT B CBOMX (YHKLHUSAX C
nporpammamu OC u apyrumu yrunutamu. [losromy kimaccudukamnusi CepBUCHBIX CPEICTB MO UX
(GyHKIUAM U criocobaM OpraHU3aliy SABISETCS JOCTATOUYHO Pa3MBITON M BECbMa YCIIOBHOM.

O0607104YKH MTPEIOCTABIIAIOT MOJIB30BATENI0 KaYECTBEHHO HOBBIN HHTEp(deNc U 0CBOOOKAAIOT
€ro OT AETaJbHOro 3HaHMs onepauuii U komanx OC.

@yHKIMK O0OJBIIMHCTBA 0005104eK, HanpuMep cemerictBa MS-DOS, HanpaBieHbl Ha paboTy
¢ ¢aillamMu M KaTajJoramMM M 00eCleunBaoT OBICTPBIA MOMCK (aiiyioB; co3qaHue, IPOCMOTP U pe-
JTAKTHPOBAHHUE TEKCTOBBIX (DAIIIOB; BBIIaUy CBEICHHI O pa3MelieHnn (aiyioB Ha JUCKAX, O CTere-
HU 3aHATOCTH AUCKOBOTO ImpocTpancTsa u O3Y.

Bce o6onmouku obOecreunBarOT Ty WM MHYIO CTENEHb 3alMThI OT OMMOOK IOJIb30BaTels,
YTO YMEHbIIAET BEPOSTHOCTh CIIYy4alHOTO YHUUTOXKEHUS (ailsios.

Cpenau umeromuxcsi odonouek s cemeiictBa MS-DOS nanbonee nmomynsipHa o0osodka
Norton Commander.

YTWINTBI NPEAOCTABISIOT MOJIB30BATENIO JTOMOIHUTENbHBIE YCIYTH (He TpeOyromue pas-
pabOTKH cHenMaIbHBIX IPOrPaMM) B OCHOBHOM IO OOCITY>KHBAaHUIO IUCKOB U (HailJIOBOM CUCTEMBI.

YTUIUTHI yalie BCero Mo3BOJISIFOT BRINOIHATD CleNytolne QyHKINN:

* oOciyxuBaHue IUCKOB ((opmaTupoBaHHe, OOECIeYeHHE COXPAHHOCTH HWH(OpMalUH,
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BO3MOXKHOCTH €€ BOCCTaHOBJICHUS B ciiy4yae cOos U T. 11.);

* o0cmyxuBaHue (PailioB U KaTAIOTOB (aHAJIOTUYHO 000JI0UKAM);

* co31aHue 1 OOHOBIICHHE APXHBOB;

* mpefocTaBieHHe HH(OpPMALUU O pecypcax KOMIIbIOTEpa, O JUCKOBOM IMPOCTPAHCTBE, O
pacnpeznenenuu O3V mexny nporpaMmmamy;

* [Ie4aTh TEKCTOBBIX U APYrux (aillioB B pa3IMYHBIX pexuMax u ¢popmaTax;

* 3aIIMTa OT KOMIIBIOTEPHBIX BUPYCOB.

W3 yTUnuT, NONy4UBIINX HAaUOONBIIYIO U3BECTHOCTh, MOYKHO Ha3BaTh MHOTO()YHKIIMOHAI b-
HbIii koMiuieke Norton Utilities.

[IporpamMmmHble cpeAcTBA AHTMBUPYCHOM 3alMTBI 00ECIEUMBAIOT JUArHOCTUKY (0OHa-
PYXKEHHE) | JIeYeHHE (HeUTpallM3aluio) BUPYCOB. TepMHUHOM «BUPYC» 0003HAYAETCS MPOTpaMma,
CrocoOHasi pa3MHOXKAThCSA, BHEAPAACH B JPyrue MpOrpaMMbl, COBEpILIAsi IPU STOM pa3jiNyHbIe He-
JKeJaTelIbHbIC JCHCTBUA.

TpancasaTopoMm si3blKa NPOrpaMMHUPOBAHUSI HA3BIBACTCSA MPOTrpamMma, OCYIIECTBISIONIas
NIEPEBOJ] TEKCTA IPOTrPAMMBI C A3bIKa IPOrpaMMHUPOBAHUS B (KaK IPABUIIO) MAIIMHHBIN KOJI.

Komruiekc cpencTs, BKIIOYAOIMINUX B ce0sl BXOTHOM S3bIK MPOTPaMMHUPOBAHUS, TPAHCIISATOP,
MAaIIMHHBIN A3bIK, OMOIMOTEKN CTaHJAPTHBIX MPOrpaMM, CPECTBA OTJIAIKU OTTPAHCIMPOBAHHBIX
porpaMM M KOMIIOHOBKH HX B €UHOE 1I€J0€, Ha3bIBACTCS cucmemol npoepammuposanus. B cu-
CTEME MPOrpaMMHUPOBAHUS TPAHCISATOP MEPEBOJAUT MPOTrpamMMy, HAIMCAHHYIO HA BXOJHOM SI3bIKE
MIPOrpaMMHUPOBAHHUS, Ha A3BIK MAIIMHHBIX KOMaHJ KOHKpeTHOo DBM. B 3aBucumocT ot crnocoba
IIepeBOJia C BXOJHOTO sI3bIKa (s3bIKa IPOIPaMMHUPOBAHUS) TPAHCISITOPBI OAPA3ACIAIOTCA HA KOM-
NUWISITOPB M1 HHTEPIPETATOPHI.

B xoMnuisnuu npoueccsl TpaHCISLUU U BBIIOJIHEHUS IPOTpaMMbl pa3zesieHbl BO BPEMEHHU.
CHauana koMIuInpyemas mporpamma npeodpasyercst B HabOp o6vexmHwvlx MOOYiell Ha MAITUHHOM
S3bIKE, KOTOPBIE 3aTeM COOMparoTCs (KOMIIOHYIOTCS) B €IMHYIO MAIIMHHYIO TPOrpamMmy, TOTOBYIO K
BBITIOJTHEHHUIO M COXpaHsAEMYIO B BUJE (ailia Ha MarHUTHOM JIMCKe. DTa MporpaMMa MOKET ObITh
BBINIOJTHEHA MHOTOKpPATHO 0€3 TOBTOPHOM TPaHCIISILIUH.

HNHaTepnperaTop OCYLIECTBIISIET IMOIIATOBYI0 TPAHCISALMUIO U HEMEIJICHHOE BBIIIOJIHEHHE
OIIepaTOpPOB HMCXOJHOM MPOrpaMMBbl: KaXKJblil OIepaTop BXOAHOIO f3bIKa MPOTrPaMMHPOBAHUS
TPAHCIUPYETCS B OJITHY MJIM HECKOJIBKO KOMaH/ MAaIIMHHOTO S3bIKA, KOTOPBIE TYT K€ BBITOIHSIIOTCS
0e3 coxpaHeHHs Ha Aucke. Takum oOpa3zom, IpyU UHTEPIPETALUHU [TPpOrpaMMa Ha MAIIMHHOM SI3bIKE
HE COXPAHAETCS U MOITOMY IIPH Ka)KJIOM 3aITyCKE MCXOAHON IPOrpaMMbl Ha BHITIOJHEHHUE €€ HY)KHO
(momaroBo) TpaHCIMPOBATh 3aHOBO. | JTaBHBIM JJOCTOMHCTBOM HHTEPIIPETATOpa MO CPaBHEHHIO C
KOMIIWJISITOPOM SIBIISIETCSI POCTOTA.

BxonHO# A3BIK IPOrpaMMUPOBaHUs Ha3bIBA€TCS SI3bIKOM BBICOKOI'O YPOBHS IO OTHOILIEHUIO
K MAIIMHHOMY SI3bIKY, HA3bIBAEMOMY SI3bIKOM HU3KOT'O YPOBHS.

Oco0oe MecTo B CHCTEME MPOrpaMMHUPOBAHUS 3aHUMAIOT acceMOJIepbl, MPeACTaBISIONINE
cO0Ol KOMIUIEKC, COCTOSIIMNA M3 BXOJHOTO sI3bIKa MPOTrpaMMHUpPOBaHUs accembiepa U accemoOunep-
KOMIOWIITOpa. AccemOiuep mpeacTaBisieT coO00i MHEMOHUYECKYIO (YCIOBHYIO) 3alMCh MAITUHHBIX
KOMaH/ U MO3BOJISIET MOJYYUTh BHICOKOA((EKTHBHBIC MPOTPaMMbl HA MAITUHHOM si3bike. OHAKO
€ro HCIojJIb30BaHNE TpeOyeT BbICOKOW KBaNM(UKALUK IPOrpaMMUCTa U OONBIINX 3aTpaT BPEMEHU
Ha COCTaBJICHHUE U OTJIAJKy IPOrPaMM.

Haubonee pacnpocTpaHeHHBIMH SI3bIKaMH POrpaMMHUpOBaHus sABisitoTcs: Basic, C++, u ap.
TenaeHIMN pa3BUTUSL — IMOSBICHUE SI3BIKOB UETBEPTOro MokojeHus tuna Visual Basic.

[Ton mporpaMMamMu TEXHUYECKOTO 0OCITY>KMBAaHUS TOHUMAETCS COBOKYITHOCTh MPOTPaMMHO-
anmapaTHbIX CPEJCTB JJISi JTUArHOCTUKU U OOHApy>KeHHs OIIMOOK B Mpoliecce paboThl KOMIBIOTEPA
WJIM BBIYMCIUTENBHON CUCTEMBI B LIEJIOM.

OHM BKIIIOYAIOT B ce0:

* CpelICTBA TUArHOCTUKU M TECTOBOT'O KOHTPOJIS MpaBMIIbHOCTH paboTsl DBM u ee oTnenb-
HBIX YacTei, B TOM YHCJI€ aBTOMAaTHYECKOT0 MOMCKA OMIMOOK M HEUCIPABHOCTEH € OIpeaesieHHON
JoKamm3anued ux 8 OBM;
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* CrieIUalIbHbIE TPOTPAMMBbI TUATHOCTUKU M KOHTPOJIS BBIUMCIUTEILHON Cpebl HHpOpMa-
LIMOHHOM CHUCTEMBI B LIEJIOM, B TOM YMCJI€ IPOTPAMMHO-ANINAPATHBIA KOHTPOJIb, OCYLIECTBIISIOIUN
ABTOMATHUYECKYIO TPOBEPKY PabOTOCIIOCOOHOCTH CUCTEMBI 00pabOTKH JaHHBIX Nepe] HaYalloM pa-
00TB! BBIYMCIUTEIBHON CUCTEMBI B 0UEPEIHYIO IPOU3BOICTBEHHYIO CMEHY.

IIpukaaanoe nporpaMmHoe obecrieyenue (puc. 2) npeaHa3HAYeHO I pa3pabOTKU U BbI-
IOJIHEHUSI KOHKPETHBIX 3a71ay (IIPUIIOKEHUI ) TI0Ib30BaTEIs.

[TpuknagHoe mporpaMMHOE obOecrieueHue padboTtaer moj ympasieHueM OazoBoro 110, B
YaCTHOCTH OIIEPALIMOHHBIX cucTeM. B cocras npuxnagnoro 10 Bxonsr:

* [MaKETHI IPUKIIAHBIX IPOrPaMM pa3IM4YHOI0 Ha3HAUYECHMUS,

* pabouue nporpammsl nojib3osarens u MC B uenom.

[TakeTsl NpUKIAAHBIX IPOrPaMM SIBIISIFOTCSI MOLIHBIM MHCTPYMEHTOM aBTOMAaTHU3alluU pela-
€MbIX I0JIb30BATENIEM 3a]1a4, IPAKTUYECKH IOJHOCTBhIO OCBOOOXKJast €ro 0T He0OOXOAMMOCTH 3HATH,
KaK BBITOJIHAET KOMITBIOTEP T€ WM WHBbIE PYHKIUHU U IPOLETypHl IO 00paboTKe HHPOPMALIKH.

B nacrosimiee Bpemst umeetcs mupokuid criektp [T, paznuvaromuxcs mo cBouM (yHKIU-
OHAJILHBIM BO3MOXHOCTSIM M CI1I0c00aM peaan3aluu.

Iaker npuxkaaaabix nporpamm (III1IT) — 3T0 KOMIUTIEKC TTporpamMm, IpeaHa3HAYCHHBIH
JUTSL peUIeHHUs 3aj1ad OMpeesIeHHOTo Ki1acca (()yHKIIMOHAIbHAS MTOICUCTeMa, OU3HEC-TIPUIIOKEHHE).

Paznmuuatot cnexyromme tanst I

- 00111ero Ha3HaUYEeHUs (YHUBEPCAJIbHbIE);

- METOJ10-OPUEHTUPOBAHHBIE;

- IpO0JIEMHO-OPUEHTUPOBAHHBIE;

- T100aJIbHBIX CeTel;

- OpraHu3anuy (aIMUHUCTPUPOBAHHUS) BBIUMCIUTEIBHOTO MTPOLIECCa.

IIpuxnaaHoe 11O
| ' |

[laxeTe mpHETaNHE PafouHe IporpammeD
P OTp AL nones0eaTend H FC e nemom
| I{Oaggl;égmm Ilerozo- [Tpobmenmro- E:fr?cﬁl:%]'rné_ﬁ ChprarmmatpE
| OpHeHTHpO- | [ ORHEHTHpO-
GEEEEPCWE}IBIE) BIﬂjHI'IBIE FaHHEIE BT |:- ICTRHP OB :]
BETMCIIMTEIEHOTD
p I%%%am- Fonmmexcibie [ponecca
— FPegaxroper | M — =
METOEOE AL TP EAIIY
i FonmmercHeie
PRIPORFERIE | L) Camemoar | [ HETT) OMBINTEHHOH

TabimEL chepsl

Harerpipo- CITAeMEHE D

— Tpadems —
E &ETFHEIE pad T & e THRI
ofmacTei

CAZE-

TEXEOIIOTHH
DECTIEHTHEIE
CHCTEMEI I
HCESCCTE S HHBIH
HETEIEET

CWEN

Pucynok. 5.1 - IIpuknaonoe npozpammnoe obecneuenue
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TEMA 6. CACTEMHOE IIO. ONIEPAIIMOHHBIE CHUCTEMBI. ®ANJIOBASA
CTPYKTYPA. CJIYXKEBHOE I1O

6.1 Cuctemroe nporpamMmmHoe obecriedearne IBM

6.2.®aitnoas ctpykrypa OC.

6.3.ucTpymeHTalibHOE ITporpamMmmMHoe odecrieuenne 9BM

6.1 CucremHoe nporpammHoe odecriedyenne JBM

Cucremuoe [10 oGecrieunBaet 3 eKTUBHYIO pabOTy anmapatypsl KommbioTepa. OCHOBHBIC
THUIIBI CHCTEMHBIX IPOTPAMM:

— oneparmonHas cucrtema (OC): COBOKYIHOCTh MPOTPaMM, TECTUPYIOIIUX BCE YCTPOHCTBA
KOMITBIOTEPA M YIPABIISAIOMIMX UX paboToH, a TakKe OPraHU3YIOMIMX B3aUMOJICHCTBHE MOJIb30BaTe-
JIs1 ¢ KOMITbIOTEPOM (T10J1b30BaTeNIbCKU nHTEpderic). OcHoBHbIe PyHKIMU OC:

— 3arpy3Ka IporpaMM B OTIEPATUBHYIO IMAMATh U YIPABICHUE XOJIOM UX BBITOJHCHUS;

— OOMEH JTaHHBIMH MEXJIy BBIMOJHSIOMICHCS POrpaMMOM M BHEIIHUMH 3alIOMUHAIOIIUMU
YCTPOMCTBAMU;

— 00CIyKMBaHNUE HECTAHIAPTHBIX CUTYallUi B XOJI€ BBHITIOJHECHUS IIPOTPAMMBIL;

— IHKJI pabOT 10 OKOHYAHHUIO pabOTHI POTPAMMBIL;

— OpraHu3aIys XpaHeHUs ¥ MoMcKa HH(POPMAIIMY Ha BHEITHUX HOCHTEIISX;

— opraHu3anus nHTepdeiica noap30BaTeNs;

— BBINOJIHEHUE CEPBUCHBIX (YHKIIMIA: (OPMATHPOBAHKE JUCKOB, KOMMPOBaHUE (HAHIIOB U T.

Ocnosablie OC:

MS DOS — oxgHomnonb3oBarenbckas u ogHonporpammuaas OC, B KOTOpoil Bce KOMaH/AbI 110
paborte ¢ (aiiinamMu noab30BaTENb JOJKEH OblJI HAOMPATh BPYUHYIO B TEKCTOBOM PEXHME;

UNIX, LINUX — ucnosip3yrorcst Ha cepBepax cetu VIHTepHerT;

Windows NT/2000/XP/8 — mMHOromporpaMMHble, MHOTOIOJIb30BaTeNbckue, cereBbie OC;
Android — mopraTuBHas (ceTeBasi) onepalmoHHasi CUCTeMa OCHOBaHHas Ha siape Linux, nmpuMensie-
Masi B KOMMYHUKAaTopax, IJIaHIIETHBIX KOMIBIOTEpPax, IEKTPOHHBIX KHUTAX, IU(POBBIX MPOUTPHI-
BaTeJsIX, HApyYHbIX Yacax, HeTOyKaX U cMapTOyKax;

— OIEepalMOHHBIE 000JIOUKHU: YIYUIIal0T MOJIb30BaTEeIbCKUI HHTEpdElc, mpenycMOTpEeHHBII
B OC. Tabauunsie o6omouku (Norton Commander nnst MS DOS, Far Manager u Norton Navigator
s Windows) npeAcTaBiIsIOT KaTaJoru B BU/IE€ TEKCTOBBIX TAOJIMI] U OCHOBHbIE KOMaH/1bl MaHUITY-
JSIAA ¢ QaiilaMu MOKHO HE BBOJUTH BPYYHYIO, a 3aIlycKaTh (DYHKIIMOHAJIBFHBIMU KJIaBHIIaMH. B
rpadudeckux 000JI0UKax Ul yKa3aHMs THNA ¢ailia UCIoNb3yIoTCa rpaduuecKue 3HaYKu, Ui 3a-
Ka3a THUITOBBIX JECHUCTBHHA — CIIEIMAIIbHBIC CITOCOOBI yKa3aHWs Ha HUX (IIETYKH MBIIIBIO, TOPSIHE
KJIQBUILIM BMECTO BBOJIa OJHOTO TEKCTa KOMaH[). DTH 000JO0YKH HMCHOIb3YIOTCS BO BCEX BEPCHUSX
Windows;

— JIpaiiBephl: MPOrpaMMbl, KOTOpbIe pacupsoT Bo3MoxkHOocTH OC 1o ynpaBieHuio pabo-
TON YCTPOMCTB KOMITbIOTEPA. TeXHUUECKas: peain3anus OJHOTO U TOTO € THUIIA YCTPOMCTBA B pa3-
HBIX MOJIEJISIX CYIIECTBEHHO pas3indaercs. J[ist Toro, 4roObl coriacoBaTh €€ padoTy ¢ OCTaTbHBIMU
yCTpOMCTBaMH, 7Sl K&KIOW MOJENIN OJJHOTO M TOTO K€ YCTPOICTBa pa3padaThIBalOT CHEIHATBbHYIO
nporpamMmy — apaiisep. B npouecce ycranoBku OC omnpenenser TUII 1 KOHKPETHYIO MOJIeNb KaX10-
ro yCTPOMCTBAa KOMIIBIOTEPA U 3arpy’aeT COOTBETCTBYIOIINI eMy JipaiiBep;

— YTWJINTHI, (CEpBUCHBIE MPOrPaMMbl): HEOOJIBIINE MPOTPAMMBI, BHIMOIHAIONIUE ACHCTBUSL
00CITyMBAIOLIET0 XapaKkTepa U yBeJIUYUBaIOUe 3PPEeKTUBHOCTh pabOThl OTAEIbHBIX YCTPOMCTB,
HarpuMmep, MPOrpaMMBbl JUIsl THATHOCTUKU pa3nndHbIX ycTpoHcTB (Scandisk, Check Disk), mpo-
TpaMMBbI ONITUMH3AIHAHN, KKIIIMPOBAHUS» U THHAMHYECKOTO CHKATHS TMCKOB, U T. 11.;

— apXMBaTOPBI: MPOTPaMMBbI, KOTOPbIE MEPENUCHIBAIOT (ailiibl B CKUMAIOIIEM UX KOJe, HC-
HOJIB3YIOTCA I MOJATOTOBKH (DaiijIoB K NEPECHUIKE MO CETH U Ul XpaHEHUs AyOIUPYIOIUX KOMUN
Ba)XHOH HH(pOpMaInu;

— QHTUBHUPYCHBIE IPOTPAMMBI: IIPOBEPSIOT YK€ UMEIOIINECS B KOMIIBIOTEPE U BHOBb MOCTY-
Harolye B HEro MporpaMMbl Ha HAJIWYHME JEHCTBHI, KoTopble MOryT noBpeautb OC wmm daiiib
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MIOJIb30BATEIS.
6.2.@aijinoBas crpykrypa OC.

Omnepaunu ¢ ¢daiinamu @aiti — 3TO UMEHOBaHHAsI COBOKYIHOCTH JIFOOBIX JaHHBIX, pa3Me-
HICHHAs Ha BHEUIHEM 3allOMUHAIOIIEM YCTPONUCTBE U XpaHuMasi, oOpabaTsiBaeMas U nepeMeniaemMas
Kak enuHoe 1enoe. COBOKYITHOCTh MPAaBUI M MPOTPaMM, IO KOTOPBHIM BBITOJHSAIOTCS ONEPAINH C
daiinamu, Ha3eiBaeTcs (aitioBoit cucremoit. OcHoBHbIe U3 HUX: FAT (File Allocation Table) — uc-
MOJIB3YETCSI B OMEPALMOHHBIX cucTeMax aisi 16-u u 32-x paspsanbix mpoueccopoB, NTFS (New
Technology File System) — ucnonb3yercst, Haunnas ¢ OC Windows NT s 32-x 1 64-X pa3psiiHbIX
IpoIeccOpoB). B HUX MONIB30BaTENIO NPEAOCTABIISAIOTCS CISIYIOINE BO3MOKHOCTH:

— CO3JlaHue TaroK;

— KOMIMPOBaHKeE, IIepeMelIeHIe, IEPEMMEHOBAaHNE U y1aJeHre (ailyioB U Marok;

— HaBUTauus no (aiaoBoit CTPYKType — 3aIlyCK MPOrpaMM U OTKPBITHE JJOKYMEHTOB;

— CO3/IaHUE SIPIIBIKOB;

— CTaHAapTHI A 0003HaueHUs MyTH K (hailny: aOCOMIOTHBIN U OTHOCUTENbHBIN aapec dai-
na.

AOGCOTIOTHBIN ajpec HAaUMHAETCS yKa3aHUEM JIMCKa, Ha KOTOPOM PacIoyioxkeH (aiin, u nanee
MIOCJIEIOBATEIBHO Uepe3 CUMBOI «\» (0OpAaTHBIN CIIENI) NEPEUNCIIIIOTCS BCE MANKH, KOTOPBIE Clie-
JyeT OTKPBITh, YTOOBI HANTH HYXHBIN (haiiia. B oTHOCHUTENbHOM ajipece uepe3 CUMBOII «\» Mepeyuc-
JICHHE TIATIOK BEJETCS, HAaYWHas OT TOW, KOTOpas aKTWBHA B JJAHHBIM MOMEHT. JlJis mepexo/a B mar-
Ky HUXKHETO ypOBHS ClelyeT yka3aThb UMs 3Toi mamnku. [lepexon B mamky BepXHEro ypoBHSI BHE
3aBHCUMOCTH OT €€ PEaJIbHOTO Ha3BaHUSI 0003HAYAETCS CUMBOJIOM «..» (aBe TOoukm). Daiin xapak-
TEepU3yeTcs CBOWCTBaMU M aTpuOyTamu. VX 3Ha4eHMs yKa3bIBalOTCS B JAMAIOroBoM OkHe «CBOM-
CTBa», KOTOPOE OTKpBIBAaeTCs 1Mo KoMmaHzae «CBoiicTBa» B MeHIO «®Daill» U B KOHTEKCTHOM MEHIO.
OcHoBHBIE U3 HUX: — UMS (ailia MOXKeT coaepkKaTh 10 256 CUMBOJIOB M COCTOUT M3 JIBYX YacTew,
KOTOpBIE pa3eisitoTcs TOUKou. [lepBast yacTh — UMsi, KOTOPOE Ha3HAYAET MOJIb30BATENb ISl TOTO,
4yTOOBI B JJaJIbHEHIIIEM OBIJIO MOHATHO, YTO 32 MH(OpMAIMs XpaHUTCs B 3ToM (aiine. OOBIMHO UMs
MOJIb30BATENSl COCTOMT M3 OYKB PYCCKOro M JaTWHCKoro andasuta, nudp, mpodesnos, neduca.
OcTanbHble CHMBOJIBI UCIOIB30BaTh HE PEKOMEHAYETCS, XOTsI HEKOTOpble — Jolyckaercs. Bropas
gacTh — pacmmpenne. OHO yka3bpiBaeT Ha THN (paiima WM mporpamMmy, KOTopas B JajbHEUIIeM
JIOJbKHA paboTaTh ¢ HUM. B Hem paspemiaeTcs ucnosib30BaTh He Oosiee 4-x cumBoioB. Kaxxnomy
(aiiry conmocTaBIsIIOTCSl aTpUOYTHI, ONPENEISIOINe JOMyCTUMBIE AeicTBUS ¢ HUM. Hampumep: —
TOJIbKO JIJIs1 UTE€HHs! (UCIPaBJICHNUs, C/I€TaHHbIe BO BpeMs POCMOTpa, He OyIyT COXPAHATHCS MOCe
3aKpbITUs (haiina; — CKpbITHINA (He OyIeT BHICBEUMBATHCS B KaTajore), HO OTKPBITh €r0 MOYHO, BBE-
Il UMsI BPYYHYIO; — apXUBHBIM (AJ11 aBTOMaTUYECKOro OOHOBJICHHSI N3MEHCHHBIX BEPCUH B apXu-
BaXx); — CHCTEMHBIH.

Jlnst Toro, 4ToObl MPUMEHHUTh HYKHYIO KOMaHAy He K OHOMY (hailly, a K HECKOJIbKUM, B
UMEHaX KOTOPBIX €CTh OOIIMe IUIsi HUX (parMeHTHI, BBOAUTCS TOHSATHE TPYIIIOBOE WMs Qaiina
(Macka uMeHH). B mMacke B SIBHOM BHJI€ YKa3bIBalOTCS CHMBOJIbI, KOTOpPBIE 00S3aTEIbHO JOJKHBI
NPUCYTCTBOBATH B HY)KHBIX (haiiyiaX, OCTAIIbHBIE CHMBOJIBI 3aMEHSFOTCS IIIA0JIOHHBIMH

— * 03HayaeT, 4TO Ha ITOM MECTE MOXKET OKa3aThCs JTH000e KOJMUECTBO JIIOOBIX CUMBOJIOB, B
YaCTHOCTH, HUYETO;

— ? O3HaYaeT, YTO HA ATOM 00s3aTENBHO JOJDKEH ObITh KakoW-HUOYIb CUMBOJ, HO TOJBKO
OJINH;

— | o3Hauaer, 4yto TpebyeTca 00paboTaTh OAHOM KOMaHIOW Bce (ailibl, ykazaHHBIE B
npeapIAyIIei Macke, KpoMe (aiiioB, TOAXOMAIINX IO MAacKy, YKa3aHHYIO ITOCIIE HETO.

[Tpumepsr: *.* — moa 3Ty Macky MOJAXOAAT Bce (aiibl (1r000e uMs U J1r000€e paciiupeHue);
*Jpg — Macka yka3bIBaeT Ha Bce (hailibl pUCYHKOB ¢ pacimupenueM —jpgl; *ak3am™.* — macka yka-
3bIBaeT Ha (ailsipl ¢ JI0OBIM pacIIUPEHUEM, Y KOTOPBIX B UMEHH IOJIb30BATEN €CTh YKa3aHHBIN
dbparmeHT Tekcrta; *.*|*.bakl — o3nauaer, yro TpeGyercst 06paboTaTh OAHONW KOMaHIOW BCe (haiibl,
kpome (aiinos ¢ pacmupennem . —bakl, kakumu Ob1 HU OBUTH UX UMEHA.
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6.3.AHcTpyMeHTAIbHOE TPOrpaMMHOe od0ecniedenne JBM

WuctpymentansHoe 1O cioyxut Ui pa3paboTKu IporpaMM, IPUMEHSIEMbIX B CaMbIX pa3-
HBIX 00J1acTAX NEATETBLHOCTH YeJOBEeKa. B MCTOpUU MPOrpaMMHUPOBAHUS MOXHO BBIICITUTH CIEIY-
IOLIME 3Tambl [0 CIIoco0aM HallMCaHMs MPOrpaMM: — IPOrpaMMUPOBAHUE B MAIIMHHBIX KOJAX; —
UCIIOJIb30BAaHNE MAlIMHHO-OPUEHTUPOBAHHBIX SA3BIKOB HHU3KOI'O YPOBHS; — HCIIOJIb30BAHHUE aJro-
PUTMUYECKUX SA3BIKOB BBICOKOTO ypoBHs. {1 Toro uroOel 9BM Morna BBIIONHATH MPOrpaMmy,
OHa JIOJDKHA OBITH 3allMCaHa MO CTPOTMM IPaBHJIaM B BHJE, TOCTYIIHOM HPOILIECCOPY, T. €. Mpe-
CTaBIIATh COOOH IMOCIIEAOBATENBHOCTh JBOMYHBIX YMCENl U KOJOB. Takue KoAbl Ha3bIBAIOTCS Ma-
IMIMHHBIMU KOJIAMH, MAIIMHHBIMH KOMaHgamu. [Iporpamma, HamucaHHas TakuM oOpa3oM, — MIpo-
IrpaMMOM Ha MaIMHHOM SI3bIKE WM UCIIOJIHAEMBIM MOAYJIEM.

IlepBoHavanpHO, Korna nossuwinck OBM, nporpaMMucTsl A pa3padOTKH IIporpamMm Hc-
[0JIb30BAJIM MAIIMHHBIN A3BIK. DTO OBLJIO OYEHb TPYAHO U HEYNOOHO, TaK KaK MPUXOAUIOCH CaMo-
My pacupeleisaTh NamsaTh MO KOMaHJbl IPOrpaMMbl M JaHHbIE, AEpKaTb B IaMATH Maccy ao-
CTPAKTHBIX JIBOMUHBIX KOJIOB, 0003HAUAIOIIMX aJpeca JaHHBIX U KOMaHJ, KOTOpble X 0OpabdaThl-
BAaIOT.

Ha BTopoM sTane a1 o0nerdeHus: nporpaMMUpOBaHus ObLIa co3jaHa Mporpamma, Kotopas
aBTOMATUYECKU 3aMEHsAJIAa B IIPOrpaMMax yJoOHbIE U€JIOBEKY Ha3BaHMs NEPEMEHHBIX U Omepanuil
Ha MalllMHHbIE KOMaH/bl. JTa npoueaypa Oblia 0003HaUYeHa TEPMUHOM TPAHCIIALUSA, @ IPOrpaMMma,
BBIIIOJIHSIOLIAs €€, TPaHCIATOpoM. Ha 3Tom 3Tame TpaHCIaTOpsl MOIJIM IIEPEBOANTH B MAllIMHHBIC
KO/Ibl KOHCTPYKLIMH, KOTOpPbI€ 3aMEHSJIMCh OJHON MJIM HECKOJILKUMHU (YCIOBHO HE OOJIbIIE IATH)
MallMHHBIMU KOMaHAaMmH. JIJIsi COBOKYNHOCTHM IPaBHII, 110 KOTOPBIM CIEAYyeT 3allMChIBATh IIPO-
rpamMmy, 4yToObl €e MOr 00paboTaTh TaKOM TPAHCIATOP, UCIOIB3YIOT TEPMUHBI acceMOiep, Makpo-
acceMmouep.

AcceMbiiep — 3TO MalIMHHO-OPUEHTUPOBAHHBIM SI3bIK HU3KOI'O YPOBHSA. AJITOPUTM, IO KO-
TOPOMY CTPOUTCS MporpamMma, IpUXOAUTCS JPOOUTHh HA OYEHb MEJIKHME LIaru, KOTOpble YMEET BbI-
MOJIHATH ITporeccop. IIpu mosiBiIeHNN HOBBIX MOJEIIEN MPOLIECCOPOB C UHOM CTPYKTYPOM KOMaH] U
BCTPOEHHBIX ONepaluii MPUXOAUTCS CO3/jaBaTh HOBbIE BEPCUM acceMOiiepa, TPAHCISTOPOB C HETO U
MIEPEMUCHIBATH N0 HUX MOJIb30BATEIILCKUE IIPOIPAMMBI.

Crnenyrouuii atan pazsutus UHCTpyMeHTaidbHOro [1O cBsizaH C MOSBIEHHEM alIrOpUTMUYE-
CKUX f3BIKOB, KaXXIbIH M3 KOTOPBIX COAEP)KUT KOHCTPYKIMH, yIO0OHBIE JJIS 3alMCH aITOPUTMOB B
TOM MM MHOU cdepe YeTOoBeUeCKON NeSATEIbHOCTH. AITOPUTMUYECKUE S3bIKM OTHOCSITCS K KJIacCy
S3BIKOB BBICOKOT'O YpOBHA. OHM MO3BOJIIOT IPU COCTABJIEHUU MPOTrPaMMBbl JPOOUTH alrOPUTM Ha
0oJsiee KpymHbIE CMBICIOBBIE OJIOKH, HE CBSI3aHHBIE CO CTPYKTYpOM M TuUIOM KoMaHJ OBM, Ha ko-
Topoii Oynet pabortarh nporpaMma. Ilpyu u3MeHeHnN MoJenu mporeccopa MepernuchBaeTCs TOIBKO
TPAHCIIATOP C AITOPUTMHYECKOTO SI3bIKA, A IIOJIB30BATEILCKHE TPOTPAMMBI OCTAFOTCS IIPEKHUMM.

TEMA 7. OCHOBHBIE CBEJIEHUA Ob NH®OPMALIMOHHbBIX CH-
CTEMAX

1 CtpykTypa nHOOPMAITMOHHOW CHCTEMBI
2 Knaccudukanus HHPOPMAITMOHHBIX CUCTEM

WNudopmanroHHas cucteMa - 3TO B3aMMOCBsI3aHHAsE COBOKYITHOCTh MH(OPMAIIMOHHBIX, TEX-
HUYECKUX, IMPOTPAMMHBIX, MAaTEMaTHYECKHUX, OpPTaHW3AalMOHHBIX, MPABOBBIX, IPrOHOMHUYECKHUX,
JMHTBUCTUYECKHUX, TEXHOJIOTUYECKUX M JPYTUX CPEICTB, a TAaKKe IMepCoHaia, MpeAHa3HaYeHHas
Uit coopa, 00pabOTKM, XpaHEHHS U BbIJAYX 3KOHOMHYECKON MH(OpPMAIK U MPUHITHS yIIpaBiIeH-
YECKUX PEILICHUM.

CrtpykTypy nH(GOPMAIIMOHHONW CHUCTEMBI COCTABIISIET COBOKYITHOCTh OT/EIBHBIX €€ JacTel,
Ha3bIBAEMBIX M10/ICUCTEMaMHU.

IToncucrema - 3T0 4aCTh CUCTEMBI, BbIJICJIEHHAs 110 KAKOMY-JIMOO MPU3HAKY.

OOu1yto CTpyKTYypy WH(GOPMAIIMOHHON CUCTEMbI MOKHO PacCMaTpUBaTh Kak COBOKYITHOCTb
MOJCHCTEM HE3aBUCUMO OT cepbl IPUMEHEHUS. B 3TOM cityuae roBopsT 0 CTpYKTYpPHOM NPU3HAKE
KJaccu(puKaluy, a MOACUCTEMbI Ha3bIBAIOT oOecreunBaroluMu. TakuMm oOpa3oM, CTPYKTypa Jio-
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0601 MH(POPMAITMOHHOW CHCTEMBI MOXET OBITh HPEACTaBICHA COBOKYIHOCTHIO O0ECHEUMBAIOIINX
noacuctem (puc. 7.1).

Tesmmaeckoe Hud opmampionsoe
obecIedeHe ofecedeme
MaTenaTHIECKOE Hrd opmarponnas CprausalHoHHD &
obecegeHE At obecnedemie
[Tporpanmigoe [IpaEoEne
obecoe e e obecIe e e

Puc. 7.1 CtpykTypa nHGOPMAITMOHHON CHCTEMbI KaK COBOKYITHOCTh 00€CIIEYMBAIOIINX MOICUCTEM

Cpenu o0ecreqnBaroIIX MOJCHCTEM OOBIYHO BBLICISIIOT HH(POPMAIIMOHHOE, TEXHUYECKOE, MaTe-
MaTHYeCKoe, IPOrpaMMHOE, OpraHU3allMOHHOE U IIPaBOBOE 00ecreyeHue.

Hngopmayuonnoe obecnevenue. Haznauenne noacucteMsl HHGOpMALMOHHOTO obecrede-
HUSI COCTOUT B COBPEMEHHOM (POPMHMPOBAHUU U BbIlaye TOCTOBEPHOW MH(OpMAIUK AJIs IPUHATUSL
YIIPABJICHYECKUX PEILECHUN.

HNudopmanronHoe obecriedeHrne - COBOKYIHOCTh €IUHON CHUCTEMBI KJIACCU(PHUKALMU U KO-
TUPOBaHUA MH(POPMALWHU, YHH(DUIMPOBAHHBIX CHCTEM JIOKYMEHTAIMH, CXeM WH(POPMAIMOHHBIX
IOTOKOB, IUPKYJIUPYIOIIHUX B OPraHU3alllH, a TAK)KE€ METO/10JIOTUs IOCTPOCHUS 0a3 TaHHbIX.

YHUPHUIUPOBAaHHBIE CHCTEMBI JOKYMEHTAIIMH CO3/IaI0TCSl Ha TOCYIAapCTBEHHOM, PECITyOn-
KaHCKOM, OTPAacJI€BOM U PETHOHAIBHOM YpOBHAX. [ 1aBHas 11e1b - 3T0 oOecreyeHnue ConocTaBuMo-
CTH TIOKa3aTeliel pa3NUYHBIX cdep OOIMIeCTBEHHOTO NMpou3BoACTBa. Pa3paboTaHbl cTaHAApTHI, TIe
yCTaHaBJIMBAIOTCS TPEOOBAHMS:

- K yHU(UIIIPOBAHHBIM CHCTEMAaM JIOKyMEHTAIIHH;

- K yHU(ULIIPOBAaHHBIM (pOpPMaM TOKYMEHTOB Pa3JINYHBIX YPOBHEH yIpaBlIeHMUS;

- K COCTaBy U CTPYKTYpE€ PEKBH3UTOB U IMOKa3aTeNeH;

- K IOPAAKY BHEIPEHUS, BEIEHUS U PETUCTPallui YHU(PHUIIMPOBAHHBIX (POPM JOKYMEHTOB.

OnHako, HECMOTPSI Ha CYyNIECTBOBaHME YHH(DHUIIMPOBAHHON CHCTEMBI TOKYMEHTALUH, MPH
o0ciieZ1oBaHUM OOJIBIIMHCTBA OPraHU3ALMN TOCTOSHHO BBISBISETCSA LENbI KOMIUIEKC THIHYHBIX
HE/IOCTAaTKOB:

- Ype3BbIYaHO O60IbIIONH 00BEM JOKYMEHTOB JUIsl pYYHOI 00paboTKy;

- OJIHU | T€ K€ T0Ka3aTeNI YacTo JyOIUPYIOTCS B Pa3HBIX JOKYMEHTAX;

- pabora ¢ OONBIIMM KOJWYECTBOM JOKYMEHTOB OTBIIEKAET CHEIMAIMCTOB OT pEIICHUS
HETIOCPEICTBEHHBIX 3a/1a4;

- IMEIOTCS ITOKa3aTel, KOTOPbIE CO3al0TCsl, HO HE UCTIONB3YIOTCS, U JIp.

[TosTOMy ycTpaHeHHEe yKa3aHHBIX HEJOCTATKOB SIBJSIETCS] OJJHOW M3 3a1ad, CTOSIINX TP CO-
3/1aHUM UH(POPMAIIMOHHOTO 00ecrieueHusl.

Cxembl WH()OPMAITMOHHBIX TTOTOKOB OTPAYKAIOT MapIIPYThl ABMKEHUS WH(DOpMarum u ee
00BbEeMbI, MeCTa BO3HUKHOBEHHUS NMEPBUYHOW HMH(OPMAIIMM M HUCIOJIb30BAaHUS PE3YyJIbTaTHOW WH-
dbopmariu. 3a cYET aHaIU3a CTPYKTYPHI MOIOOHBIX CXEM MOXKHO BBIPA0OTATh MEPHI IO COBEPIIECH-
CTBOBAHUIO BCEH CUCTEMBI yIIpaBJIECHUS.

[TocTpoenne cxem HHPOPMAITMOHHBIX TIOTOKOB, TO3BOJISIOIINX BBISIBUTH 00HEMbI HHPOpMa-
IIUH U TIPOBECTU €€ JeTalbHbII aHaIn3, 00ecTIeYrBaeT:

- HCKJIIOYEHUE TyOInpyroLied 1 HeUCIoIb3yeMO nH(pOopMaLuH;

- KJIJacCU(hMKALIMIO U pallMOHAIbHOE NPEeACTaBICHNE HH(POPMAITUH.

ITpu 3TOM MOAPOOGHO MOJIKHBI PACCMAaTPUBATHCS BOIIPOCHI B3aUMOCBA3H JBMXKEHUS UH(DOP-
MallM{ M0 YpOBHSM ynpasieHus. Cienyer BBIABUTH, KaKue MOKa3aTeld HEOOXOAUMBI Ul MPUH -
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THS YIPaBICHUYECKUX PEIICHUM, a Kakue HeT. K KaXI0My UCIIOJIHUTEIIO T0JKHA MOCTYNaTh TOJIBKO
Ta nH(pOpMaIUs, KOTOpas UCTIOIb3YETCS.

MeTo0510THs TOCTPOCHUS 0a3 NaHHBIX 0A3UPYETCs] Ha TEOPETHUSCKUX OCHOBAX UX MPOCK-
TUpOoBaHUsA. JJisi MOHMMaHUS KOHUEMIIMU METOAO0JOTMU IIPUBEIEM OCHOBHBIEC €€ UJIEU B BUJE JIBYX
MOCJIEIOBATEIBHO PeaJTu3yeMbIX Ha MPAKTUKE HTAMOB:

1-i1 9Tam - o0caenoBaHue BceX PYHKIIMOHAIBHBIX TOIpa3iejeHUN (PUPMBI C IEIIbIO:

MOHSATH CIIENU(UKY U CTPYKTYPY €€ AeATeIHbHOCTH;

MTOCTPOUTH CXeMY HH(POPMAIIMOHHBIX ITOTOKOB:

MPOAHAIU3UPOBATH CYIIECTBYIOLIYIO CUCTEMY JIOKYMEHTO000POTA;

onpeneanuTs THHOPMAIIMOHHBIE 00BEKThl U COOTBETCTBYIOIINNA COCTaB PEKBU3UTOB (Mapa-
METPOB, XapaKTEPUCTHUK ), OMUCHIBAIOLIUX UX CBOMCTBA U Ha3HAUYCHHE.

2- 3Tam - MOCTPOEHUE KOHIIENTYaJbHONH HH(POPMAIIMOHHO-JIOTHYSCKON MOJEIHN JaHHBIX
JUTsi 00cTieIoBaHHOM Ha 1-M dTame chepsl AesITenbHOCTH. B 3TOM MOAen# TOMKHBI OBITh YCTAaHOB-
JIeHbl U ONTHUMH3UPOBAHBI BCE CBSI3M MEXKAY OOBEKTaMH M MX peKkBH3UTamu. MHpopmaimoHHo-
JIOTUYecKasi MOZICIb SBIISICTCS (PyHIAMEHTOM, Ha KOTOpPOM OyeT co3aana 0a3a JaHHBIX.

Jlist co3manust ”HGOPMAIIMOHHOTO 00eCTICUeHHSI HEOOX0TMMO:

SICHOE TIOHMMAaHHMe 1eNel, 3a1a49, GYHKINN BCei CUCTEMBI yIIPABJICHUS OpraHU3aIHeiH;

BBISIBIICHUE JIBHOKCHHUSI MH(POpMAlMM OT MOMEHTA BO3HMKHOBEHHUS M J0 €€ MCIOJIb30BaHUS
Ha Pa3JIMYHBIX YPOBHSX YIpaBJICHUs, MPEACTABICHHON JJIA aHallu3a B BUAEC CXeM HMH(OpMAaIMOH-
HBIX IIOTOKOB,

COBEPIICHCTBOBAHNE CUCTEMBI JIOKYMEHTO000POTA;

HaJIM4Ke M MCIIOJb30BAHNE CUCTEMBI KJIacCU(DUKAIMKA U KOJIUPOBAHUS;

BIIQJICHUE METOJOJIOTHEH CO3MaHMs KOHICNITYAIbHBIX HH(POPMAIIMOHHO-JIOTHYSCKUX MOJIe-
JIeH, OTpaXkaroluX B3aUMOCBSI3b HH(OpMaIINH;

CO3/]JaHME MAacCCUBOB MH(OpMAIMK HA MAIIMHHBIX HOCUTEISAX, YTO TPEOYeT HaJIU4Ms COBpeE-
MEHHOT'0 TEXHUYECKOTO 00eCIIeUCHHUS.

Texnuuecxoe obecneyenue. TexHUYECKOE 00ECTICUCHHUE - KOMIUIEKC TEXHUYECKUX CPEJICTB,
MpeIHa3HaYeHHBIX U1 paO0Thl HHGOPMAITMOHHON CUCTEMBI, a TAKKE COOTBETCTBYIOIIAs JOKYMEH-
TalUs Ha 9TU CPEICTBA U TEXHOJIOTHYECKUE TTPOLIECCHI

Kommiiekc TeXHUUECKUX CPEeACTB COCTABIISAIOT:

KOMIIBIOTEPBI JIFOOBIX MOJIENEH;

yCcTpoiicTBa cOopa, HaKOIJIeHHs, 00padOTKH, TIepeaur U BbIBOJA HHPOPMAITUH;

YCTPOWCTBA Mepeadnl TaHHBIX U JIMHUM CBSI3H,

OpPITEXHUKA U YCTPONCTBA aBTOMAaTUYECKOTO CheMa HH(POpMAIIHH;

SKCIUTyaTallMOHHBIE MaTEpUATIBbI U JIP.

JlokyMeHTanue opopMIISIFOTCS TIPEABAPUTENBHBIN BHIOOP TEXHUYECKUX CPEICTB, OpraHu-
3amus MX IKCIUTyaTallii, TEXHOJIOTHYECKUN TIpoliecc 00pabOTKU JaHHBIX, TEXHOJOTHYECKOE OCHa-
nieHue. JJoKkyMeHTaluo MOKHO YCIIOBHO Pa3AeliuTh Ha TPU TPYIIIbL:

00IIIeCHCTEMHYIO, BKIIFOUAIOIIYI0 TOCY/IAPCTBEHHBIE W OTPACIEBhIE CTAHIAPTHI M0 TEXHUYE-
CKOMY 00€eCIeUeHHIO;

CHEIUaTU3UPOBAHHYIO, COJEPIKAIYI0 KOMIUIEKC METOAMK 110 BCEM dTamaM pa3pabOTKH TeX-
HHUYECKOT'0 00CCIICUCHHS;

HOPMAaTHUBHO-CIIPABOYHYIO, UCIOJIB3YEMYIO TIPHU BBIMOJTHEHUU PACUETOB MO TEXHUYECKOMY
00eCIIeUeHHUIO.

K nHacTosiimemy BpeMEHH CIIOXHWJINCH JIBE OCHOBHBIC ()OPMBI OpraHU3AIMU TEXHUYECKOTO
obecrnieueHus ((popmbl UCMIONB30BAHUS TEXHUYECKUX CPEJICTB): IEHTPATN30BaHHAS U YaCTUYHO WUITU
MTOJTHOCTBIO JICTICHTPATN30BaHHAS.

[lenTpanu3oBaHHOE TEXHUYECKOE obecrieueHre 6a3upyercs Ha UCTIOIb30BaHUH B HH(pOpMa-
IUOHHOM cucTeme 00X DBM U BEIYHCIUTEIBHBIX IEHTPOB.

JleneHTpanu3anusi TeXHHYECKUX CPEACTB IMPEANOoaracT pealnu3anuio (yHKIIHOHAIBHBIX
MOJICKCTEM Ha MEePCOHAIBHBIX KOMITBIOTEPAX HEMOCPEICTBEHHO Ha Pab0YMX MECTax.
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[TepcrieKTUBHBIM TIOJIXOJIOM CIIEIYET CUHTATh, TIO-BUTUMOMY, YACTHYHO JICIEHTPATHN30BaH-
HBIHM MOJXOJI - OpraHU3alUI0 TEXHUYECKOro obecrieueHus: Ha 0aze pacrpeesieHHbIX CeTel, COCTO-
AIMX U3 TEPCOHAIBHBIX KOMITBIOTEPOB U Oombinoii DBM s Xxpanenus: 6a3 JaHHBIX, OOIIUX IS
T00BIX (PYHKIIMOHAIBHBIX MTOICUCTEM.

Mamemamuueckoe u npocpammuoe obecnedenue. MaremaTnyeckoe ¥ mporpaMmHoe obec-
MEYCHHE - COBOKYIMHOCTh MaTeMaTUYECKMX METOJIOB, MOJIENIEH, aJlTOPUTMOB U MPOTpaMM i pea-
JM3alMy Lened W 3a7ad UHPOPMALMOHHOM CHUCTEMBbI, a TaKK€ HOPMAJIbHOTO ()YHKIIMOHHPOBAHUS
KOMIUIEKCa TEXHUYECKHUX CPEJICTB.

K cpencrBam mareMaTHuecKoro odecrneueHusi OTHOCSTCA:

CpeICTBa MOJCIUPOBAHHUSI IPOLIECCOB YIIPaBJICHMUS,

THUIOBBIE 33]]a4U YIPABJICHHUS;

METO/Ibl MATEMaTUYECKOTO MPOTrPaMMHUPOBAHUS, MATEMAaTUYECKOM CTaTUCTUKU, TEOPHUH Mac-
COBOTO OOCTYXHBAHUS U JIP.

B cocraB mporpamMmHOro obecreyeHHs BXOAST OOIIECHCTEMHBbIE U CIelUajIbHbIe MPO-
IpaMMHBIE POJYKTHI, @ TAK)KE TEXHUYECKAs! JIOKyMEHTAIIHS.

K olmiecucreMHOMY MPOrpaMMHOMY OOECIIEYEHUIO OTHOCSTCSI KOMIUIEKCHI IIPOTPaMM, OpH-
SHTHPOBAHHBIX HA IOJIb30BATEJICH W MpeIHA3HAUYCHHBIX [UIS PEIICHHs TUIIOBBIX 3a/a4 00paboTKH
uHpopmanmu. OHM ciayX)aT Ui paciiupeHus (YHKIIHMOHAIBHBIX BO3MOXHOCTEH KOMIIBIOTEPOB,
KOHTPOJISI M yIIPaBIICHHSI IPOLIECCOM 00pabOTKH TaHHBIX.

CreuuanbHOE MPOrpaMMHOE 0OecliedeHHe MPECTaBIIeT COO0OH COBOKYIHOCThH MPOTPaMM,
pa3paboTaHHBIX MPU CO3/IaHUM KOHKPETHON MH(POPMALMOHHOHN cHCTeMBI. B ero coctaB BXOIAT ma-
KeTbl npukiaaaueix nporpamm (IIIIII), peanusyromue pa3paOoTaHHbIE MOAENU Pa3HOW CTENEHU
aJICKBaTHOCTHU, OTpaXKaromue (PyHKIIMOHUPOBAHUE PEATHHOTO O0BEKTA.

TexHuueckass JOKyMEHTalusi Ha pa3pabOTKy MPOTPAMMHBIX CPEICTB JOJKHA COJEPKATh
ONKCaHME 3a]ad, 33JaHue Ha aITOPUTMH3ALHNIO0, YKOHOMHKO-MATEMaTHUECKYI0 MOJETb 3a/IauH,
KOHTPOJIbHBIE TIPUMEPHI.

Opeanuzayuonnoe obecneuernue. OpraHu3allMOHHOE 00ECTICUCHNE - COBOKYITHOCTh METOIOB
U CPEACTB, PETIaMEHTHUPYIOIINX B3aUMOJIEHCTBHE PAOOTHHUKOB C TEXHUYECKHMMH CpEJICTBaMU U
MEXIy coOOM B mporiecce pa3paboTKH U SKCIUTyaTallud HH)OPMAITMOHHON CUCTEMBI.

Opranu3annoHHoe 00ecrieueHre peann3yeT ciaenyomue GyHKIuu:

aHaJN3 CYIIECTBYIOUICH CHCTEMBI YIPABICHHS OpraHW3allel, Tae OyAeT HCIIOIb30BaThCs
UC, u BeIsSIBICHUE 33724, TIOJIJIEKAINX aBTOMATH3AIIHH;

MOJITOTOBKY 3a/1a4 K PEHICHUI0 Ha KOMITBIOTEPE, BKIIFOUAs] TEXHUYECKOE 3a/laHie Ha MPOEK-
tupoBanue C 1 TeXHUKO-3KOHOMUYECKoe 000CHOBaHUE ee 3(h(PEeKTUBHOCTH;

pa3paboTKy YIpaBICHUYECKUX PEIICHHI MO COCTaBY W CTPYKTYPE OpraHM3allu, METOMO0JIO-
TUM pElIeHUs 3a/1a4, HAllPaBJICHHBIX Ha MOBbIIICHNE Y (HEKTUBHOCTH CUCTEMBI YIIPABICHUS.

Opraan3annoHHOEe 00ECTICUeHHE CO3/aeTcs MO pe3ysbTaTaM MPEANpPOSKTHOTo o0cienoBa-
HUS Ha 1-M dTame noctpoeHus 0a3 JaHHBIX, C MENSIMU KOTOPOTO BBl MO3HAKOMUIUCH TIPU PACCMOT-
peHnr HHPOPMAITMOHHOTO 00ECTICYCHHS.

IIpasosoe obecneuenue. IlpaBoBoe o0ecrieyeHHE - COBOKYITHOCTh MIPABOBBIX HOPM, OIpe/ie-
JSIFOIIMX CO3/IaHUe, FOPUIMYECKUI cTaryc M (QyHKIMOHUpOBaHWE WH()OPMAIIMOHHBIX CHCTEM, pe-
TJIAMEHTUPYIOIINX MOPSIOK TOTyYeHHs, MPEoOpa30BaHMsI U UCTIOIB30BaHUs HHPOPMAITUH.

['maBHO# 1eTTBIO TIPABOBOTO 00ECIICYECHUS SBISCTCS YKPETUICHHE 3aKOHHOCTH.

B cocraB nmpaBoBoro obecneueHus! BXOAAT 3aKOHBI, YKa3bl, IOCTAHOBIIEHUS TOCY/1apCTBEH-
HBIX OPTraHOB BJIACTH, MPHUKa3bl, MHCTPYKIIUU U JPYrHe HOPMATUBHBIC JOKYMEHTHI MHHHCTEPCTB,
BEJIOMCTB, OpraHHU3aIuii, MECTHBIX OPTraHOB BJIACTH. B mpaBoBOM 00ecledeHHH MOXHO BBIACITUTH
0010 YacTh, pEryaupyronryo (yHKIHOHUPOBAHUE 000N MH(POPMAIIMOHHONW CHCTEMBI, U JIO-
KaJbHYIO YaCTh, PETYIUPYIOIMYIO () YHKIIMOHUPOBAHHE KOHKPETHOU CHCTEMBI.

[IpaBoBOE OOecneyeHne 3TarnoB pa3paboTKH WHPOPMAITMOHHOW CHCTEMBI BKIIOUAET HOPMa-
TUBHBIC aKThI, CBS3aHHBIC C JJOTOBOPHBIMHU OTHOIICHHUSIMH pa3paboTurKa U 3aKa3uyuKa ¥ MPABOBBIM
peryJMpoBaHUEM OTKJIOHEHUH OT AOTOBOpA.

IIpaBoBoe obOecrieueHue 3TanoB (HYHKIMOHUPOBAHUS MH(POPMALMOHHON CUCTEMbI BKIIOUYA-
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eT: cTaTyc MH(OPMAIIMOHHON CHCTEMBI; IpaBa, 00SI3aHHOCTH M OTBETCTBEHHOCTH IEPCOHANA; Ipa-
BOBBIE IOJIOKEHMSI OT/AEIbHBIX BUJIOB IpOLIEcca YIPABIEHUs; HOPSAA0K CO3aHNUs U UCIIOJIb30BaHUs
uHpOpMaLIUHU U Jp.

7.2 Knaccupuxauusi ”HGOPMANUOHHBIX CHCTEM

Ilo npusnaxy cmpykmypuposanHocmu 3a0ay

IIpu co3panuy wiy npy KinaccupuKauu UH(HOPMALIMOHHBIX CUCTEM HEU30EXKHO BO3HUKAIOT
npo0IeMbl, CBsI3aHHBIE C (DOPMANBHBIM - MATEMAaTHYECKUM M QITOPUTMUYECKUM OMUCAHUEM pella-
embIx 331a4. OT creneHu (popManu3anuyu BO MHOIOM 3aBUCAT 3 PEKTUBHOCTh PaOOTHI BCEl cUCTe-
MBI, & TAK)KE€ YPOBEHb aBTOMATU3ALIUHU, ONPEAEIIAEMBIN CTENIEHBIO YUaCTHUs YEJIOBEKA [IPU IPUHATUU
pelLIeHHs Ha OCHOBE MOTy4aeMoi HHpOpMaLUu.

Yem TouHEE MAaTEMaTHYECKOE OMMCAHME 3a/layd, TEM BBILIE BO3MOKHOCTH KOMIIBIOTEPHOM
00pabOTKM JAaHHBIX U TEM MEHbIIE CTENEHb Y4acTUs UYeJIOBEKa B IIPOLECCE €€ PELIeHUA. DTO U
OIpe/eNsieT CTENEHb aBTOMAaTU3al|H 33/1a4U.

Paznuuarot Tpu muna 3a0ay, 1Jis KOTOPBIX CO3/1AIOTCS HUHPOPMALMOHHBIE CUCTEMBI: CTPYK-
TypupoBaHHbIe ((hopmanuzyembie), HECTPYKTYpUpOBaHHbIE (HEQopMalIn3yeMble) U YaCTUYHO
CTPYKTYPHUPOBaHHbIE.

CrpykrypupoBanHas (popmanuzyemasi) 3aava - 3ajada, I7i€ U3BECTHBI BCE €€ AJIEMEHTHI U
B3aMMOCBSI3M MEXJly HUMH.

HectpykrypupoBanHnas (Hedopmanuzyemas) 3aaada - 3aJada, B KOTOPOl HEBO3MOXHO BbI-
JIeNTUTh 3JIEMEHTBI M YCTAHOBUTH MEK/y HUMHU CBSI3U.

B cmpyxmypuposannou 3amade ynaercs BBIpa3HTh €€ cojaepkaHue B (opme MaTeMaThye-
CKOM MOJenl, UMEIoLIel TOUHbIM anroput™ peuenus. [1ogo0HbIe 3a1aun 0OBIYHO MPUXOAUTCS pe-
11aThb MHOTOKPAaTHO, U OHU HOCAT PYTUHHBINA XapakTep. Llenbto ncnosip30Banns HHPOPMaMOHHON
CHCTEMBI JUIsl PELICHUs] CTPYKTYPUPOBAHHBIX 3aJ1ay sIBJIICTCS MOJIHAs aBTOMATU3aLUs UX PELICHus,
T.€. CBEJICHUE POJIN YEJIOBEKA K HYJIIO.

Pemenue necmpyxkmypupoeannuix 3aa4d n3-3a HEBO3MOXHOCTH CO3AaHUS MaTEMaTHYECKOTIO
ONMCAHUA U pa3pabdOTKU aJTOPUTMA CBSI3aHO C OOJNBIIMMHU TPYAHOCTAMU. BO3ZMOXKHOCTH HCIIOIIB30-
BaHU 371€Ch MH(MOPMAIITMOHHONW CUCTEMBI HEBEJIMKU. PellieHre B TakuX cllyyasX MpUHUMAeTcs 4de-
JIOBEKOM U3 3BPUCTUYECKUX COOOpaXEHUI Ha OCHOBE CBOETO OIbITa U, BO3MOXHO, KOCBEHHOU MH-
dopmanuu U3 pa3HbIX HCTOYHUKOB.

3aMeTuM, YTO B MPaKTUKE pabOTHI JII0O0H OpraHU3aluy CYIIECTBYET CPAaBHUTEIBHO HEMHO-
IO MOJIHOCTBIO CTPYKTYPUPOBAHHBIX MJIM COBEPIIEHHO HECTPYKTYPHPOBAHHBIX 3a/1a4. O OONbLIMH-
CTBE 3aJ]a4 MO>KHO CKa3aTh, YTO U3BECTHA JIMILb YaCTh UX 3JIEMEHTOB U CBsI3ed MEXy HUMU. Takue
3aJ]aui Ha3bIBAIOTCS YACMUYHO CIMPYKMYpUposanHvimu. B 3TUX yCIOBUAX MOKHO CO3/1aTh HHGOP-
MalMoHHYI0 cuctemy. [lomyyaemas B Hell MHpoOpMaIUs aHAIM3UPYETCS YEIOBEKOM, KOTOPBIN OY-
JIeT UrpaTh ONpPENeAIOUIyI0 poiib. Takue MH(GOPMAIMOHHBIE CUCTEMBI SIBISIOTCS aBTOMATHU3UPO-
BaHHBIMH, TaK KaK B UX (QYHKIIMOHUPOBAHUU IPUHUMAET yYACTHE YEJIOBEK.

WNHdopmanoHHbIe CUCTEMBI, HCIIOJIb3YEMbIE IS PELICHHUS YaCTHYHO CTPYKTYPUPOBAHHBIX
3a/1a4, MoJIpa3IeNsatoTcs Ha 1Ba Buaa (puc. 7.2):

( Hud opmanm oHHELE CHCTEMED )
INA CTP YETYPHPOBAHEELE 33739 NA SACTHHHO CTPYKTYRHPOE2HHEL
(ABTOMATHSAITHA PEIIEHIT) HIH HECTRYKT¥PHPOBaHHED Sajad
COAIIHE YIPAETIEHIECKHE paspabaTEEalIHe
OTHETED ANETEf HATHEE pEIN eHuiE
| MO ETEHELE | | IKCTIEPTHED |

Pucynok 7.2. Kinaccudukanust nH(HOpMAIIMOHHBIX CUCTEM TI0 IPU3HAKY CTPYKTYPHPOBAHHOCTH
pelaeMsIx 3a1a4

32



- CO3JAIONINE YMPABICHUYECKHE OTUYETHl M OPHEHTUPOBAHHBIE TIaBHBIM 00pa3oM Ha oOpa-
0O0TKY JaHHBIX (TIOMCK, COPTHUPOBKY, arperupoBanue, Gpuabrpanuio). Mcnoias3ys cBeneHus, coaep-
JKAIUeCs B ATHX OTUETaX, YIPABISIFOIINIA MPUHUMACT PEIICHUE;

- pa3pabarbIBaroliue BO3MOXKHbBIC albTEPHATUBBI perieHus. [IpuHsaTue pemeHus nmpu 3ToM
CBOJIUTCSI K BEIOOPY OJTHOM M3 MPEJIOKCHHBIX aTbTePHATHB.

NudopmaniioHHble CUCTEMBI, CO3JAIOUINE YIPaBICHUYECKUE OTYEThl, 00ECHeurnBalOT HH-
(GOpMaIMOHHYIO TMOJIEPKKY TMOJIb30BATENS, T.C. MPEAOCTABISIOT JOCTYN K MHpOpMAIUU B Oaze
JaHHBIX U €€ YacTUYHyIo 00pabotky. [Iponeaypsl MaHUNyIupOBaHusl JaHHBIMU B MH(GOpPMaIMOH-
HOW CHCTEME JIOJDKHBI 00€CIIeYrBATh CIEAYIONINE BO3MOKHOCTH:

- COCTaBJICHHE KOMOMHALIUN JaHHBIX, TOJIy4aeMbIX U3 PA3IMYHBIX HICTOYHHUKOB;

- ObICcTpOE 10OaBICHUE MU UCKIIIOUEHUE TOTO MJIM WHOTO MCTOYHUKA JIAaHHBIX M aBTOMATH-
YECKOE MEePEeKITI0UYeHNE UCTOYHIKOB MPY MOUCKE JTaHHBIX;

- yIpaBJICHHWE JaHHBIMH C HCIOJIb30BAHUEM BO3MOXHOCTEH CHCTEM yIpaBlieHUs OazaMu
JAHHBIX;

- JIOTUYECKYI0 HE3aBHCHMOCTH JIAHHBIX ATOrO THMA OT JAPYrux 0a3 JaHHBIX, BXOISAIIUX B
noJicucTeMy MH(GOPMaIMOHHOTO 00eCIIeYeHHUS,

- aBTOMAaTHYECKOE OTCJIC)KUBAHNE TTOTOKA WH(OPMAITUH JIJISl HATIOJTHCHHSI 0a3 JaHHBIX.

NudopmannonHbie CUCTEMBI, pa3padaThIBalOIINE aJbTePHATUBBI PEIICHHIA, MOTYT OBITH MO-
JETBHBIMU ¥ SKCTICPTHBIMHU.

MonenbHble HTHPOPMAITMOHHBIE CUCTEMBI MIPEIOCTABIISAIOT MOJIb30BATENI0 MaTeMaTHUYECKHE,
cTaTHYecKue, (PMHAHCOBBIC U JPYTHE MOJICIH, MCIOIh30BaHUE KOTOPHIX O0JIerdaeT BHIPAOOTKY U
OILICHKY aJbTepHATUB perieHus. [lonp30BaTelb MOXKET MOTYYUTh HEJOCTAOIILYIO €MY JUIS IIPUHSATHUS
penieHus THOOPMAIIHIO ITyTeM YCTAHOBIICHUS IUAjIora ¢ MOJICIIBIO B ITPOIIECCE €€ UCCIICIOBAHMS.

OcHoBHBIMU (YHKIUSIMU MOJIEIIEHON HH(POPMAIIMOHHOMN CUCTEMBI SBISIOTCS:

- BO3MOXXHOCTb pabOThI B CpeJie THIOBBIX MAaTEMAaTHYECKUX MOJEJIEH, BKIIOUYas PEIICHHE
OCHOBHBIX 33/1a4 MOJEIUPOBAHM THUIA "Kak clenarb, 4Toosl?", "yro Oyner, ecnu?", aHaIu3 4yB-
CTBUTEIILHOCTH U JIP.;

- TOCTaTOYHO ObICTpas M aJleKBaTHAs MHTEPIIPETALIHSI PE3yIbTaTOB MOJCIMPOBAHNUS;

- OTIepaTUBHAs TOJTOTOBKA M KOPPEKTUPOBKA BXOJHBIX MAPaMETPOB U OTPAHUYCHHIA MOJIC-
u;

- BO3MOXXHOCTbh Ipa)uueCcKOro OTOOpakKeHUs JUHAMUKHA MOJIEIIH;

- BO3MOXKHOCTb OOBSICHEHHS MTOJIb30BATEII0 HEOOXOJUMBIX IIaroB (OpMUPOBAHUS U PabOTHI
MOJICIIU.

DkcnepTHbIe HH()OPMAIIMOHHBIE CUCTEMBI 00€CTIEYMBAIOT BBIPAOOTKY U OIIEHKY BO3MOXKHBIX
aJIbTEPHATHB TOJH30BATEIIEM 3a CYET CO3JaHUs DKCIEPTHBIX CHCTEM, CBS3aHHBIX C 00pabOTKOI
3HaHMHA. DKCIepTHas MOAJEPKKa MPUHUMAEMbIX MOJIB30BaTEeM PELICHUN pealn3yeTcss Ha ABYX
YPOBHSIX.

Pabota nepBoro ypoBHs SKCIIEPTHON MOIACPKKUA UCXOTUT U3 KOHLEMIUH "TUIIOBBIX yIpPaB-
JIEHYECKUX PEIICHMI'", B COOTBETCTBHH, C KOTOPOM 4acTO BO3HUKAIOIIME B MPOLIECCE YIPABICHUS
MPOOJIEMHBIE CUTYallMH MOXHO CBECTH K HEKOTOPHIM OJHOPOIHBIM KIIAcCaM YIPABICHUYECKUX pe-
IIEHUH, T.€. K HEKOTOPOMY THIIOBOMY HaOopy anbTepHaTHB. JJI1 peanu3anuu SKCIEPTHOW IOI-
JEp’KKU Ha STOM YPOBHE co37aeTcs MH()OPMAIMOHHBIN (OHJ XpaHEHHS M aHAUu3a TUIIOBBIX allb-
TEPHATHUB.

Ecnu Bo3HuKIIAs pobieMHasi CUTyalusl He aCCOLUMUPYETCS ¢ UMEIOITUMHUCS KJIaccaMu TH-
MOBBIX aJIbTCPHATUB, B PA0OTY JOJDKCH BCTYIATh BTOPOHM YPOBEHH SKCIIEPTHOM IMOICPIKKH yIIpaB-
JICHYECKHUX pPEelIeHH. ITOT ypOBEHbh IeHEpUPYET allbTePHATUBHI Ha 0a3e MMErIuXcsi B uHpopma-
IMOHHOM (POHJIe JAHHBIX, TIPABWIJI MPEOoOPa30OBaHUSA M MPOIEAYP OINEHKH CHHTE3WPOBAHHBIX alTh-
TEepPHATUB.

Knaccugpurayua ungopmayuonnvix cucmem no QYHKYUOHATbHOMY NPUSHAKY U VPOBHAM
Vnpaenenus

OyHKIMOHAIBHBIN MPU3HAK ONpeeiseT Ha3HAUeHHUE MOJCUCTEMbI, a TaKXKe €€ OCHOBHbBIC
nend, 3a1auu 1 GyHkimu. CTpykTypa HHPOPMAITMOHHON CUCTEMBI MOXKET OBITh MPEACTAaBICHA KaK
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COBOKYITHOCTh €€ (DYHKIMOHAJbHBIX MOJCHCTEM, a (YHKIMOHAJIHHBIA MPU3HAK MOXET OBITh HC-
N0JIb30BaH PHU KiIaccu(UKaUi HH(POPMALIMOHHBIX CUCTEM.

B Xx034licTBEHHON NpPaKTHKE NPOU3BOACTBEHHBIX U KOMMEPUYECKMX 00BEKTOB TUIIOBBIMHU BHU-
JaMU JEATENbHOCTH, KOTOpBIE ONpelessAoT (YyHKIMOHAIBHBIN NMpHU3HAK Kiaccudukanuu UHOOp-
MAaIMOHHBIX CUCTEM, SIBIISIIOTCS: IIPOU3BOJICTBEHHAs, MAPKETUHTOBAs, (PrHAHCOBAs, KaJIpoBasl.

IIpon3BosacTBEHHAs NESATEIBHOCTh CBSI3aHA C HEMOCPEACTBEHHBIM BBIIYCKOM MPOAYKLUU U
HaIpaBJIeHA Ha CO3/JaHUE U BHEPEHUE B IIPOU3BOJICTBO HAYUYHO-TEXHUUYECKUX HOBILECTB.

MapkeTuHroBast 1esTeJIbHOCTh BKJIIOYAET B CeOs:

aHaJIM3 PBIHKA MPOU3BOAMTENEH U MOTpeOUTENeH BBIMTYCKaeMOM MPOIYKIIUU, aHAIHU3 IPO-
TaK;

OpraHM3alMI0 PEKJIAMHON KaMIIaHUHU 110 NPOJIBUKEHUIO IPOTYKIINH;

palMOHAIBHYIO OPTaHU3AIMI0 MaTEPUAIbHO-TEXHUYECKOIO CHA0XKEHUS.

@duHaHCOBas IEATETHLHOCTH CBS3aHA C OPraHU3aIMe KOHTPOJI U aHaiIu3a (PMHAHCOBBIX pe-
CypcoB (UPMBI Ha OCHOBE OYyXIaJITepCKOM, CTATUCTUYECKON, ONlepaTUBHON MH(OpMaIUH.

KanpoBast nesrenpbHOCTh HAIlpaBJICHA HA TIOJ00P ¥ PACCTaHOBKY HEOOXOIUMBIX (hupme crie-
[IUAJIMCTOB, a TAKXKE BEJACHUE CITYKEOHOM JOKYMEHTALUH 110 Pa3IMYHbIM aCIIEKTaM.

VYka3aHHbIE HaIpaBJICHUS JEATEIBHOCTH OINpPEAEIWIM TUIIOBOM HAaObOp MHQPOPMAIMOHHBIX
CHCTEM:

IIPOU3BOJICTBEHHBIE CUCTEMBI;

CHCTEMbl MAapKETUHTa;

(MHAHCOBBIC M YUETHBIE CHUCTEMBI;

CHCTEMbI KaJpOB (4EJI0BEYECKUX PECYPCOB);

MIPOYME THIIBI, BHITIOTHSIONINE BCIIOMOTaTeIbHbIE (PYHKIIUN B 3aBUCHMOCTH OT CIEIH(PHKH
NesITebHOCTH (PUPMBI.

B kpymHBIX dupMax ocHOBHas MH(OpMAIMOHHAs cucTeMa (DYHKIIMOHAILHOTO HAa3HAYCHUS
MOYET COCTOSITh U3 HECKOJIBKHMX TMOCUCTEM JUIsl BHITIOIHEHU noAdyHkuuit. Hanpumep, npousBoa-
CTBEHHas: MH(GOpPMAIMOHHAS CHCTEMa UMEET CIIEAYIOIIMEe MOJCUCTEMBI: YIPAaBIEHUS 3aracaMu,
YIpaBJIEHUS MPOU3BOACTBEHHBIM MPOLIECCOM, KOMIIBIOTEPHOTO MH)KUHUPHUHTA U T.1.

Jiga mydmiero nmoHuMaHUs (YHKIMOHAJIBHOTO Ha3Hau€HUs WH(GOPMALMOHHBIX CHCTEM B
Tabs. 7.1 mpuBeAEHBI O KaX/I0My PaCCMOTPEHHOMY BBIIIE BUJY, pelIaeéMble B HUX TUIIOBBIE 3a/1a-
Y.

Tabmuua 7.1 - @yHKIMKU HHPOPMALIMOHHBIX CUCTEM

Cucrema mapke- [IponsBoacrBenHble | OUHAHCOBBIE n | Cuctema  xagpos | IIpoune cucremsl,
THHTa CUCTEMBI YUETHBIE CUCTEMBI | (U€JIOBEYECKUX HanpuMep ncC
pecypcoB) PYKOBOJICTBA

Hccnenosanue [InanupoBanue 00b- | YrpaBneHnue Anamu3 u iporo- | Kontpouns 3a nes-
pPBIHKA M HPOTHO- | eMOB paboT M paspa- | mopTdeneM 3aka- | 3MpOBaHHE MO- TEIbHOCTBIO
3UpOBaHMUE MPOAAX | OOTKa KaJIEHAAPHBIX | 30B TpeOHOCTH B TPY- ($bup™meI

IJIAHOB JIOBBIX pecypcax
Ympasnenue mpo- | OnepaTuBHBIM KOH- | YIpaBiieHue Kpe- | Benenue apxuBoB | BreisiBienne ome-
JaXaMu TPOJb W YIPABIEHHUE | TUTHOM MOJIUTHUKON | 3alKCeH O mepco- paTHBHBIX  IpO-

MIPOM3BOJCTBOM Haje Osiem
Pexomenaanuu no | Ananu3 padoTel 000- | Pa3pabortka dhu- AHanu3 U 1aHu- AmHanu3 ynpas-
MIPOU3BOACTBY HO- | PYZOBaHUs HAHCOBOT'O IUIaHa poBaHME MOJITrO- JIEHYECKHX H
BOH MPOTYKINU TOBKHU KaJpOB CTpaTErMYecKuX

CUTYyallul

AHanm3 u ycra- VYyacTre B popmu- DuUHAHCOBBIN aHa- Ob6ecnieuenue
HOBJICHUE IIEHBI pPOBaHMHU 3aKa30B JIU3 ¥ IPOTHO3HUPO- Ipolecca BbIpa-

MTOCTABIMKAM BaHUE OOTKH cTpaTeru-

YECKHUX PEIIeHUI

VYuer 3aka3oB Ympasnenue 3anaca- | KonaTtpons Oromke-

MU Ta

ByxyueTt u pacuer
3apIUIATEI
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Tun nHpOPMALIMOHHON CUCTEMBI 3aBUCUT OT TOT'O YbHM MHTEPECHI OHA OOCITYKUBAET U Ha Ka-
KOM ypOBHE yIIPaBJICHUSI.

Ha puc. 7.3 moka3aH oJuH U3 BO3MOXKHBIX BapHaHTOB KiaccH(UKaUU MHPOPMAITUOHHBIX
cucTeM 1Mo (PYHKIMOHAIBHOMY NPU3HAKy C YY€TOM YpPOBHEW yIPaBJICHHUS M YPOBHEH KBalH(HKa-
IIUH [IepCOoHaa

W3 puc. 7.3 BUAHO, 4TO YeM BBIIIE IO 3HAYUMOCTH YPOBEHb YIPABICHHS, TEM MEHbIIE 00b-
€M padoT, BHIMOIHAEMBIX CHEIHAIHNCTOM M MEHEPKEPOM C MOMOIIbI0 HHPOPMALMOHHON CHCTEMBI.
OpnHako mpH 3TOM BO3PACTAIOT CIOXKHOCTh U MHTEIUICKTYaJbHbIE BO3MOKHOCTH MH(OPMAMOHHON
CHCTEMBI U €€ POJIb B IPUHATHH MEHEKEPOM peleHuid. JIto0ol ypoBeHb yIpaBiIeHUs HYXKIaeTCs B
uHpopManuu U3 BceX (DYHKIMOHAIBHBIX CHCTEM, HO B pa3sHbIX 00bEeMax M C Pa3HON CTENEHBIO
000011IeHNS.

OcHoBaHWE MHPaMUIbI COCTABIAIOT HH(POPMAIIHOHHBIE CUCTEMBI, C TOMOIIbIO KOTOPBIX CO-
TPYAHUKHU-UCIIOIIHUTENN 3aHUMAIOTCS OTIEPALIMOHHOM 00pabOTKOM TaHHBIX, & MEHEPKEPHI HU3IIETO
3BEHA - OIIEpaTUBHBIM yIpaBiieHHeM. HaBepXy mupamu/pl Ha ypoBHE CTPATErHYECKOTO YIPABICHUS
MH(POPMALMOHHBIE CHCTEMBI H3MEHSIOT CBOIO POJIb M CTAHOBSITCSI CTPATETUYECKUMHU, MOJIICPKUBA-
IOIIMMH JIESITEIbHOCTh MEHE/DKEPOB BBICIIETO 3BE€HA 10 NMPHHATHIO PELICHUH B YCIOBHUIX IUIOXON
CTPYKTYPHUPOBAHHOCTH ITOCTABJICHHBIX 33]1a4.

YPOBHH YFPOBHH
YTIF ABJTEHHA KBATHOHE AL
IleHems ep 1l

CTpaTer HeckHi BEICLIIET O SEEHA

IMenems ep et

YHE THOHAIE HETL CRETHET 0 FROEHL
(TAKTHHECKI) M CTIENHA THC TR
OnepaTHEHEIR Henomaur enn
( OTIEp AITHO HHEIR)

$YHEI[HOHAIBHEIE
CHCTERBI

IporsEOmCTED

DHHAHCEH

Kappr

Pucynok 7.3 - Tunbsl ”HQOPMAIIMOHHBIX CUCTEM B 3aBUCUMOCTH OT ()YHKIIMOHAJIBLHOTO MTPU3HAKA C
y4€TOM YpOBHEH ynpaBieHUs U KBAUIH(UKALIUK [TepCOHAa

Hnghopmayuonnvie cucmemsvl onepamusHo2o (0nepayuoHHo20) yposHs

HH(bOpMaHHOHHaﬂ CUCTCMa OIICPATHUBHOTO YpPOBHA TOAACPKHUBACT CICHUAIMCTOB-
UCTIOJIHUTENEH, 00pabaThiBasi JaHHbBIE O CHENKaX M COOBITHAX (cueTa, HaKJIaJaHble, 3apIuiaTa, Kpe-
JUTBI, TOTOK ChIpbsl U MaTepuanoB). Haznauenne MIC Ha 3TOM ypoBHE - OTBEYaTh HA 3alpPOCHI O Te-
KYILIEM COCTOSHUU W OTCJEKUBATh IMOTOK CAEIOK B (pUPME, YTO COOTBETCTBYET ONEPATUBHOMY
YIIpaBJICHHUIO. Y100BI ¢ 3TUM CITPaBJIATHCA, I/IH(i)OpMaHI/IOHHaSI CHUCTEMAa JOJI’)KHa OLITH JICTKOOOCTYII-
HOM, HEMIPEPBIBHO JEHCTBYIOIIEH U MPEJOCTABIATh TOYHYIO HH(OpMAIHio.

3aiaun, eI ¥ UICTOYHUKHN HH(QOPMAIK Ha OTIEpalliOHHOM YPOBHE 3apaHee ONpeeNieHbl U
B BBICOKOW CTEIIEHU CTPYKTYpPUpPOBaHbI. PellleHue 3anporpaMMHUpPOBAaHO B COOTBETCTBUU C 3a/aH-
HBIM aJITOPUTMOM.

WNudopmannonHas cucremMa ONEpaTUBHOTO YPOBHS SIBIISIETCS CBSA3YIOIIMM 3BEHOM MEXKIY
dbupmoit u BHemHel cpenoil. Ecnu cucrema paboTaer miaoxo, TO OpraHu3anus Ju00 He MOoIy4yaeT
uHpopMalMu U3BHE, MO0 HEe BbLAAaeT MH(popmaiuio. Kpome Toro, cucrema - 3T0 OCHOBHOH IO-
CTaBIIIHUK I/IH(i)OpMaHI/II/I JIs1 OCTAJIBHBIX THUIIOB PIH(bOpMaI_II/IOHHI)IX CHUCTEM B OpraHu3alnu, TaKk KakK
COJICPKHT U ONEPATHUBHYIO, U aPXUBHYIO HHPOPMALIUIO.

Otkmouenne 31oit UC npuBeno Okl K HEOOPATHUMBIM HETaTHBHBIM TIOCIEACTBUSM.

Hngopmayuonnvie cucmemul cneyuaiucmos
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WHudopmanoHHbIe CHCTEMBI 3TOTO YPOBHS ITOMOTAIOT CIICIHATUCTaM, pabOTAIONIUM C JIaH-
HBbIMH, IOBBIIIAIOT MPOJYKTUBHOCTh U NPOU3BOAUTENBHOCT PaOOThl MHKEHEPOB U MPOEKTUPOB-
IIMKOB. 3a/1a4a MOJ00HBIX HHPOPMALIMOHHBIX CUCTEM - MHTETPAIMs HOBBIX CBEICHUI B OpraHu3a-
IO U TIOMOIIh B 00pab0oTKe OyMaXKHBIX JJOKYMEHTOB.

[To mMepe TOro kKak WMHAYCTpUATBHOE OOIMIECTBO TpaHCHOPMHUPYETCS B HHPOPMAIIMOHHOE,
HPOM3BOIUTENBHOCTh 3KOHOMUKHU Bce 00JIbIlIe OyAeT 3aBUCETh OT YPOBHSI Pa3BUTHS 3TUX CHUCTEM.
Takue cuctembl, 0COOCHHO B BUI€ Pa0OUYMX CTAaHLUH M O(UCHBIX CUCTEM, HanboJee ObICTPO pa3BU-
BAIOTCsI CErO/IHsI B OM3HEcCe.

B sToM Kitacce nH(GOPMAIIMOHHBIX CUCTEM MOXHO BBIZICTTUTH JIBE TPYIIIIbL:

MH(pOPMAaLMOHHbIE CUCTEMBI OHCHOM aBTOMATU3aLNH;

MH(POPMAIMOHHBIE CUCTEMbI 00pa0OTKH 3HAHUH.

Hnpopmayuonnvie cucmemvl oucHoi agmomamusayuy BCIEICTBUE CBOEH IMPOCTOTHI U
MHOTOMPO(GUIBHOCTH aKTUBHO HCIOJB3YIOTCS PAaOOTHHKAMHU JIFOOOTO OPraHW3allMOHHOTO YPOBHSI.
HauOonee yacto MX NpUMEHSAIOT pabOTHUKU cpelHel KBanudukauuu: Oyxraarepbl, CeKpeTrapw,
kiepku. OCHOBHAS 11eJTb - 00pab0OTKa TaHHBIX, TOBBIIICHHE d(PPEKTUBHOCTH UX PAOOTHI U YIIPOIIIE-
HUE KaHLEJISIPCKOro Tpy/a.

NC oducHO# aBTOMAaTH3aIIUH CBSI3BIBAIOT BOSINHO PAOOTHUKOB HH(POPMAITMOHHON c(ephl B
pasHbIX PErMOHaxX M IOMOTar0T MOJAEP)KUBATh CBA3b C MOKYIMATENSIMH, 3aKa3UMKaMU U JIPYTUMHU
opranuzansaMu. VX nesTelbHOCTh B OCHOBHOM OXBAaTBIBAET yIPaBlIEHUE JOKYMEHTAIMEH, KOMMY-
HUKAIH, COCTaBJIEHUE PACIIMCAHUN U T.J. DTU CUCTEMBbI BBIIOIHSIOT CIEAYIOUINe (QYHKIUU:

00paboTKa TEKCTOB Ha KOMITBIOTEPAX C MOMOMIBIO PA3IMYHBIX TEKCTOBBIX IMPOLIECCOPOB;

IIPOM3BO/ICTBO BHICOKOKAUYECTBEHHOM Me4aTHONW MPOAYKIIMH;

apX¥Balus JOKYMEHTOB;

JIEKTPOHHBIE KAJIEHAAPH U 3alIMCHbIE KHUKKU /ISl BEACHUS JIeI0BOM MH(opMaIuuy;

AJIEKTPOHHAS U ayAHOIIOYUTa;

BUJICO- U TeJIEKOH(EepeHnH.

Hugppopmayuonnvie cucmemsvt 00pabomku 3HaHuti, B TOM YUCIE W DKCIIEPTHBIE CHUCTEMBI,
BOMpAIOT B ce0sl 3HaHMs, HEOOXOMMbIE MH)KEHEepaM, I0pUCTaM, YUEHbIM MPH pa3padoTKe WIH CO-
3IaHUH HOBOTO MpoAyKTa. MX paboTa 3aKirouaeTcs B CO3JaHUN HOBOM MH(OPMAIIUN ¥ HOBOTO 3HA-
Hus. Tak, HarpuMep, CyIECTBYIOIINE CIeIUAIN3UPOBaHHbIE Pa00YHe CTAaHIIMK IO HHXXEHEPHOMY U
HAYYHOMY TPOCKTHPOBAHUIO TIO3BOJISIFOT 00ECTIEUYUTh BRICOKHN YPOBEHb TEXHHUYECKHX Pa3paboToK.

Hnghopmayuonnvie cucmemol 015 MeHeOdHcepos cpeoHe20 36eHa

WNudopmanroHHbIe CHCTEMBI YPOBHSI MEHEDKMEHTA UCIIOIB3YIOTCS paOOTHUKAMH CPETHETrO
YIPaBJIEHYECKOTO 3BEHA JJI1 MOHUTOPUHTIA (TIOCTOSHHOTO CIIEKEHUS ), KOHTPOJISI, IPUHATHS pele-
HUI 1 anMUHUCTpHpoBaHus. OCHOBHBIE (PYHKITUH STHX MHPOPMAITMOHHBIX CUCTEM:

- CpaBHEHHUE TEKYIUX MoKa3aTesel ¢ MPOLUIbIMU;

- COCTaBJICHUE MEPHOANIECKUX OTYETOB 3a OIpEeSICHHOE BpeMs, a He BbIJadya OTYETOB IO
TEKYLUM COOBITHSIM, KaK Ha ONIEpaTUBHOM YPOBHE;

- obecrnieueHme JOCTyMa K apXUBHOM WH(GOpMAIHA U T..

Hexotopsie IC oGecnieunBatoT NpuHsATHE HETPUBHAIBHBIX pelieHuil. B ciyuae, xorma Tpe-
00BaHUS K MHPOPMAIIMOHHOMY 00€CIIEYeHHIO ONPE/IENIEHbl HE CTPOr0, OHU CIIOCOOHBI OTBEYATh Ha
Bompoc: "4ro Oyner, ecn ...?"

Ha sToM ypoBHE MOXHO BBIACTHUTH /1BA THIIA HHPOPMAIMOHHBIX CHCTEM: YIPaBICHUECKHUE
(U1 MEHEJKMEHTA) U CUCTEMBI TOICP>KKU IPUHATHSI PEILICHUH.

Vnpaenenueckue UC umeroT KpaliHe HEOOJBIINE aHAIUTHYECKHE BO3MOXKHOCTH. OHU 00-
CIIY’)KUBAIOT YIIPABJICHIIEB, KOTOpPbIE HYXKAAIOTCA B €XKETHEBHOH, €XeHelelnbHON MH(opManuu o
cocrossHUU jei. OCHOBHOE WX Ha3HAYCHHWE COCTOUT B OTCIICKMBAHWW E€KEIHEBHBIX OINEpanuil B
dupme u nepuoandeckoM (HOPMUPOBAHHM CTPOTO CTPYKTYPHPOBAHHBIX CBOJHBIX THUIOBBIX OTYE-
ToB. MHpOpManus noctynaet u3 nHGOPMALMOHHON CUCTEMBI ONIEPAIIMIOHHOIO YPOBHH.

XapaKTepUCTUKU YIPABICHUECKUX WH(POPMALIMOHHBIX CHCTEM:

- UCTOJB3YIOTCS Ul NOJAEPKKH IPUHATHS PEUICHUH CTPYKTYPHUPOBAHHBIX M YaCTHYHO
CTPYKTYPUPOBAHHBIX 3a]1a4 Ha YPOBHE KOHTPOJIS 32 ONEPALUSIMH;
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- OPHEHTUPOBAHBI HA KOHTPOJIb, OTYETHOCTh U NMPHUHITHE PELICHU 110 ONEepaTUBHON 00cTa-
HOBKE;

- OIIMPAIOTCSI HA CYLIECTBYIOIINE JAHHbIE U UX [IOTOKU BHYTPH OpPraHU3allUu;

- IMEIOT MaJlble aHAIUTUYECKNE BO3MOKHOCTU U HETMOKYIO CTPYKTYpY.

Cucmembl nodoepoicku npuHAmMuUA peuteruti 00CITy>KUBaIOT YACTUYHO CTPYKTYPHPOBAHHBIC
3aJjauy, pe3yJbTaThl KOTOPBIX TPYIHO CHPOTHO3UPOBaTh 3apaHee. OHM UMEIOT Oosiee MOLIHbIN aHa-
JUTAYECKUHA anmapar ¢ HECKOJIbKUMH MojensaMu. MHdopManuio moinydaroT U3 ynpaBiIeHUYECKUX U
OIEPALMOHHBIX MH(OPMAIMOHHBIX cHCTeM. VMCHonb3ylOT 3TH CHUCTEMBbI BCE, KOMY HEOOXOIMMO
IPUHUMATDH PELICHHE: MEHEIKEPDI, CIEIUAINCTHI, AaHAJIUTUKU U 1p. Hanpumep, ux pexomeHianuu
MOTYT IPUTOAUTHCS MPH MPUHATUH PEILICHUS TOKYIIaTh UK B35Th 000pYI0BaHUE B ApEH]Ty U TIp.

XapaKTEepUCTUKU CUCTEM IOAJEPKKU IPUHATUS PELLICHUMN :

- o0ecrieunBaroT pelieHue MpoodieM, pa3sBUTHE KOTOPBIX TPYAHO IPOrHO3UPOBATh;

- OCHAILIEHBI CJI0KHBIMU UHCTPYMEHTAJIbHBIMU CPEACTBAMM MOJIECIUPOBAHNUS U aHAJIN3A;

- IIO3BOJISIOT JIETKO MEHSTH ITIOCTAHOBKH PEIIAEMBIX 33/1a4 U BXOJHBIEC JJaHHbIE;

- OTJIMYAIOTCS TUOKOCTBIO U JIETKO aJalTUPYIOTCS K U3MEHEHUIO YCIOBUM 110 HECKOJIBKO pa3
B JICHb;

- UMEIOT TEXHOJIOIHI0, MAKCUMAJIbHO OPUEHTUPOBAHHYIO Ha MOJIb30BATEIS.

Cmpamezuueckue ungopmayuonHule cucmembl

PaszButne u ycrex mo0oii opranuzanuu ((GUpMbI) BO MHOTOM OMPEIEISIOTCS MPUHATON B
Hell crparerueit. [lon cTpaterueil moHumaercss HaOOp METOZOB U CPEJCTB PELICHUs MEPCIEKTHB-
HBIX J0JITOCPOYHBIX 33]1a4.

B 3TOM KOHTEKCTE MOKHO BOCIIPUHUMATh U MOHATHS "cTpareruueckuid meton", "crpareru-
yeckoe cpencTBo', ""crpaternyeckas cucreMa’ U T.I. B Hacrosiiee Bpems B CBSI3U C MEPEXOJOM K
PBIHOYHBIM OTHOILEHHUSIM BOIIPOCY CTpPaT€rMM Pa3BUTUS W IOBeIEHUs (DUPMBI CTalu yIenaTh
00J1bIII0€ BHUMAHKE, YTO CIOCOOCTBOBAJIO KOPEHHOMY M3MEHEHHIO BO B3TJISAaX HAa MHPOPMALMOH-
Hble cucTeMbl. OHU CTalM PAaCLIEHUBATHCSA KAaK CTPATETMYECKU BAKHBIE CUCTEMBI, KOTOPBIE BIMSIOT
Ha U3MEHEHUeE BbIOOpa 1esel pUpMBI, ee 3a7ad, METO/I0B, IPOYKTOB, YCIIYT, IO3BOJISAS ONEPEINTh
KOHKYPEHTOB, a TaK)Ke HaJIaAUTh 0oJiee TECHOE B3aMMOJICHCTBHE C MOTPEOUTENSIMU U NOCTaBIIHKa-
mu. [losiBUIICS HOBBIN THIT HHQOPMALIMOHHBIX CUCTEM - CTpaTETHYEeCKUH.

Cmpamezeuueckas ungopmayuonnas cucmema - KOMIbIOTepHas WHPOPMALMOHHAs CHCTe-
Ma, o0ecrieunBaroas MoAAep KKy MPUHATUS PELIEHUI MO peanu3aliy CTPaTernyecKuX Mepcrek-
TUBHBIX LIEJIEW Pa3BUTHUS OPraHU3ALMH.

W3BecTHBI cUTyaluu, KOrja HOBO€ KayecTBO MH()OPMALMOHHBIX CHCTEM 3acTaBIIsIO U3Me-
HATh HE TOJIBKO CTPYKTYpY, HO U podmiib Gupm, coaeiicTBys X mporBeTannto. OJHaKo MPU 3TOM
BO3MO>KHO BO3HHKHOBEHHE HEXEJIaTeIbHOU NCHUXOJOTHYECKOW OOCTaHOBKM, CBSI3aHHOE C aBTOMa-
TU3aled HEKOTOPhIX (YHKUUH M BUJIOB paboT, TaKk KaK 3TO MOXET MOCTaBUTh HEKOTOPYIO YacTb
COTPYJIHUKOB U pabOyuX MO/ yrpo3y COKpaLICHUS.

Eonxypentu Iloxymarenu Il ocTasmn mu

(" o)

Pucynok 7.4 - Buemnue ¢pakTopbl, BO3IEHCTBYIOIINE HA AEATEIbHOCTD (PUPMBI

Paccmorpum kadecTBO MHGOPMAIIMOHHONW CHUCTEMBI KaK CTPAaTETHYECKOTO CPENCTBA Jes-
TEJILHOCTHU JI000# opraHu3anuy Ha npuMepe (GUPMBI, BBHITYCKAIOUIEH MPOIYKINIO, aHATOTUYHYIO
y)K€ UMEIOIICHCS Ha MOTPEOUTETHCKOM PBIHKE. B 3THX yCI0BUAX HEOOXOIUMO BBIIEPkKATh KOHKY-
peHIuio ¢ npyrumu pupmamu. UTo MOKET MPUHECTH HCIIOIh30BaHHe WH()OPMAIIMOHHON CUCTEMBI B
ATOW CUTyaluu?
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YroObl OTBETUTH HA 3TOT BOIPOC, HYXHO IOHSATH B3aUMOCBSI3b (PUPMBI C €€ BHEIIHUM
okpyxkeHuem. Ha puc. 7.4 mokazano Bo3zelicTBre Ha GUpMy BHEIIHUX (DaKTOPOB:

KOHKYPEHTOB, IPOBOJISALINX HA PHIHKE CBOIO MOJIUTHUKY;

MOKyTaTenae, 00JIaalonIuX pa3HbIMH BO3MOXKHOCTSIMH IO MPUOOPETEHHIO TOBApOB U
YCIyT,

MMOCTaBUIMKOB, KOTOPBIE IPOBOJAT CBOIO LIECHOBYIO MOJUTHUKY.

dupma MokeT 00ecreunTh ce0e KOHKYPEHTHOE MPEUMYIIECTBO, €Ciii Oy/IeT YUUThIBATh 3TH
(bakTOpbI ¥ MPUAEPKUBATHCS CAEAYIOUIUX CTPATErHil:

CO3/1aHHE€ HOBBIX TOBAPOB U YCIYT, KOTOPHIE BHIMOIHO OTJIMYAKOTCS OT aHAJIOTUYHBIX;

OTBICKAHUE PBHIHKOB, I'JI€ TOBAPHI U YCIYTrd (PUPMBI 00JIaAI0T PAIOM OTIUYUTEIBHBIX MPH-
3HAKOB 10 CPAaBHEHHUIO C YK€ UMEIOIIMMHUCS TaM aHAJIOIaMH;

CO3JJaHUE TAaKUX CBA3EH, KOTOPBIE 3aKPEIUIIOT MOKyHaTeJIed M MOCTaBUIMKOB 32 JAHHOM
GbupMoi U IeTar0T HEBBITOJHBIM OOpalleHre K Jpyroi;

CHIDKEHHE CTOMMOCTH MPOIYKIMK 0e3 yiiepOa KayecTsa.

WNudopmManmoHHbIE CHCTEMBI CTPATETUYECKOTO YPOBHS IOMOTAIOT BBHICIIEMY 3BEHY YIPaB-
JICHIIEB pellaTh HECTPYKTYPUPOBAHHBIE 3a]]a4, MOAOOHBIE OMUCAHHBIM BBIIIE, OCYIIECTBISTH J0JI-
rocpouyHoe miaHupoBanue. OCHOBHAs 3ajiadya - CpaBHEHHE IPOUCXOSIINX BO BHELIHEM OKpYyXke-
HUU M3MEHEHUI C CYIIEeCTBYIOMIMM MOTEHIMaIOM (GupMbl. OHU MPHU3BaHbI CO3[aTh OOIIYIO Cpely
KOMIIBIOTEPHON TEJIEKOMMYHUKALIMOHHONW MOJAEPKKU PELICHUNH B HEOXKHUIAHHO BO3HUKAIOIIUX CH-
Tyauusix. Micronb3ysi camble COBEpIICHHBIE TPOTPAMMBI, 3TH CUCTEMBI CIOCOOHBI B JIF000I1 MOMEHT
IPEJOCTaBUTh HH()OPMAIMIO M3 MHOTHX MCTOYHUKOB. J[J151 HEKOTOPBIX CTPATETHUECKUX CHCTEM Xa-
paKTEepHbI OrPAHUYECHHBIC AHATUTUYECKUE BOZMOKHOCTH.

Ha nannom opranuzanmonHom ypoHe MC urparoT BClOMOraTeiabHy0 poJib U UCIIONb3YIOT-
Csl KaK CpEACTBO OINEPATUBHOTO MPEIOCTaBICHHS MEHEKepy HeoOXOoAuMol HH(popMaIuu ams
IIPUHSATUS PELICHUMN.

B Hacrosimee Bpems erie He BblpaOoTaHa 00INasi KOHLENIUs NOCTPOSHUS CTPAaTEeTHYeCKUX
MH(OPMALIMOHHBIX CUCTEM BCJIEICTBHE MHOTOIJIAHOBOCTH UX MCIIOJIb30BaHUS HE TOJIBKO I10 IEJISM,
HO U 1o (yHKIMIM. CyIIecTBYIOT /IB€ TOUKU 3pEHMS: OJHA Oa3upyeTcs HA MHEHHMHM, YTO CHayaja
Heo0XxoauMo c(hopMyIHpoOBaTh CBOU LEIH U CTPATETMU MX JOCTUKEHMS, a TOJBKO 3aTe€M IPHUCIIO-
ca0iuBaTh MH(QOPMAIIMOHHYIO CUCTEMY K UMEIOILEICs CTpaTeTuy; BTOpasi - Ha TOM, YTO OpraHu3a-
s ucnospiyet crpaternyeckyro MC npu ¢popMynupoBaHUM LI€TE€H M CTpAaTErHYecCKOM ILIAHUPO-
BaHUM. [lo-BUIMMOMY, pallMOHANIBbHBIM MOJXO/J0M K pa3paboTKe CTpaTerniyecKux MHEPOpPMalHuoOH-
HBIX CUCTEM OyJeT METOAOJIOrHS CHHTE3a 3TUX JBYX TOUYEK 3pEHUS.

Hnghopmayuonnvie cucmemvol 6 ghupme

B mo6o#t pupme xenaTenbHO UMETh HECKOJIBKO JIOKabHBIX MC pasHoro HaznadeHusi, Ko-
TOpbIE B3aMMOJICHCTBYIOT MEXIy CO00M M TMOANEPKHUBAIOT ynpasnenyecKue peulenus Ha BCEX
ypoBHsx. Ha puc. 7.5 noka3an oiuH U3 Takux BapuaHToB. Mexny nokanbHeiMu IC opranusyrorcs
CBSI3U PA3JIMYHOTO Xapakrepa U HazHaueHHs. Oxnu nokanbHble MC MOryT OBITH CBsI3aHBI C 00JIb-
[IMM KOJMYECTBOM paboTaoImUX B (UPME CUCTEM M MMETh BBIXOJ] BO BHEIIHIOI Cpeay, Apyrue
CBS3aHbl TOJBKO C OJHON WJIM HECKOJIBKUMHU POACTBEHHBIMU. COBPEMEHHBIN MOJIXOJ K OpraHu3a-
IIUU CBSI3M OCHOBAH Ha NMPUMEHEHHMH JIOKAJIbHBIX BHYTPU(GUPMEHHBIX KOMIIBIOTEPHBIX CETEH C BbI-
xoJioM Ha aHanornynyto C apyroit ¢pupmsl uiam noapasaenenue kopnopauuu. [Ipu 3Tom mons3y-
I0TCS pecypcaMy PErMOHANIbHBIX U TJI00aIbHbBIX CETEH.

Ha ocnoBe mnterpanuu MC pa3sHOro HazHa4deHMsI C IOMOIIBIO KOMIIBIOTEPHBIX CETEW B
¢upme coszparorcs koprnopatuBHbie VC. TlogoOusie C mpenocTaBisioT MOIb30BATEN0 BO3MOXK-
HOCTh paboTaTh Kak ¢ o0medupMeHHoN 6a30ii TaHHBIX, TaK U C JIOKAJIIbHBIMU 0a3aMU TaHHBIX.

Paccmotpum poins xopriopatuBHoit UC B GpupMe oTHOCUTENBHO (POPMUPOBAHUS CTOUMOCTHU
BBIITYCKa€MOH MPOAYKLIHH.

Nudopmanronnsie cuctemMsl B (pupMe, MOAEPKUBas BCE CTAAUH BbIITYCKa MPOIYKIIUU, MO-
T'YT IPEJOCTABIIATh HH(GOPMAIIMIO PA3HOM CTENEHH MOJPOOHOCTH Ul aHAIN3a, B Pe3yJbTaTe KOTO-
pOro BBISBJISIOTCS ATallbl, TIE MPOUCXOIUT CBEPXHOPMATUBHOE YBEIMYEHHE CTOMMOCTH MPOAYK-
un. B 3TOoM ciydae MoxeT ObITh BBIOpaHa CTPATErus O YMEHBIIEHUIO CTOMMOCTH MTPOAYKIUH.
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Pe3ynbTaThl MpUHUMAaEMBIX Mep, B CBOIO OYepe/lb, OTPA3SATCS B HHGOPMAIMOHHON CHUCTEME.
CHOBa MOXHO OyZeT UCIIOJIb30BaTh MOJYYCHHYIO HMH(OpMAaIHio s aHainu3a. M tak 1o Tex mop,
noka He OyJeT JOCTUTHYTa IOCTaBJICHHAS LEJb.

NudopmanmonHas cucremMa MOKET UMETh HauOosbimid 3QdekT, eciu GupMy paccMaTpu-
BaTh Kak IEMb JCUCTBUMN, B Pe3yIbTaTe KOTOPBIX MPOUCXOAUT MOCTENEHHOE (DOPMUPOBAHHUE CTOU-
MOCTH MPOU3BOMMBIX MPOJYKTOB WK yciyr. Torna ¢ moMoIbio HHGOPMAIIMOHHBIX CHCTEM pa3-
JUYHOTO (DYHKIIMOHAILHOTO HAa3HAYCHMSI, BKIIOYCHHBIX B ATY II€T1b, MOKHO OKa3bIBaTh BIIMSHUE Ha
CTpATETHUIO MIPUHSITHS YIIPABICHUYCCKUX PEIICHHI, HAPABJIICHHBIX HA YBEIIMYCHHUE JI0XOI0B (PHPMBI.

(anaﬂneaqec;{ne pELIEHHA
\ Ha pas HEE YPOBHAR
i T ¢ i
HC HC HC HC
YHETA H p»| CONEpATHEHOTC p| EZAHMOOEACTEHA |g Maprernrra
- L - L . Ll
EPAHEHHEA CHPEA KOHTP ONA 34 c H Mpomax
H MaTep Hanoe NpoHIBOR CTEOM NnocTaBl] HKanMH

Pucynok 7.5 - [Ipumeps! H”HGOPMAITMOHHBIX CUCTEM, MTOAIEP>KUBAIOIINX JIEATEIBHOCTH (PUPMBI

Knaccugpuxayus no cmenenu asmomamuzayuu

B 3aBHCHMOCTH OT CTeNeHM aBTOMATH3AaIMK WH(OPMAIMOHHBIX IPOIECCOB B CHCTEME
yrpasieHus: pupmMori HHOOPMAIIMOHHBIC CUCTEMBI ONPEACISIOTCS KaK PYYHBIC, aBTOMATUYECKHE,
aBTOMAaTU3UpPOBaHHBIE (puC. 7.6).

( HuopMaTHoHHER: ©HOTEMEL )
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Pucynok 7.6 Knaccugukarus mHQOpMAIIMOHHBIX CUCTEM TI0 PAa3HBIM IIPH3HAKaM

Pyunsbie VIC xapakTepu3yroTcsi OTCYTCTBUEM COBPEMEHHBIX TEXHHUYECKUX CPEJICTB Iepepa-
00TKM MH(pOpPMAIMK M BHIITOJIHEHHEM BCEX ONepaluii 4eioBekoM. Hampumep, o AeSTenbHOCTH Me-
Hekepa B (pupme, T7ie OTCYTCTBYIOT KOMITBIOTEPBI, MOKHO TOBOPUTH, YTO OH paboTaeT ¢ pydHOMH
HUC.

ABTomaTHyeckue VC BBIMOTHAIOT BCE omepanuu mno nepepadorke nHpopmanuu 6e3 yda-
CTHS YEeJIOBEKA.

ABToMaTu3upoBaHnble VIC npennonaraioT ydactue B mporiecce o0paboTku HHPOpMaLUU
Y YEJIOBEKA, M TEXHUYECKUX CPEACTB, IPHUYEM IJIaBHAS POJIb OTBOIUTCS KOMIbIOTEpY. B coBpemen-
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HOM TOJIKOBAaHUH B TEPMHH "HH(POPMALMOHHAS cucTeMa" BKJIAIbIBACTCS 00s3aTEIbHO MOHIATHE aB-
TOMATU3UPYEMOUN CHCTEMBI.

ABtomaruzupoBanHbie C, yuuTbiBast X MIMPOKOE UCIOJIb30BAaHUE B OPraHU3aIMU MIPOLIEC-
COB YMPABJICHHS, UMEIOT Pa3InyHbIe MOIU(DHUKAIIMN U MOTYT OBITh KJIaCCU(UIIMPOBAHBI, HAIIPUMED,
0 XapaKTepy UCIOJIb30BaHUS HH(OPMALIUU U TI0 chepe MPUMCHECHHUS.
Ta6mmma 7.2 - Knaccudukanus ”HGOpMaIIMOHHBIX CUCTEM 10 Ha3HAYCHHUIO

- 3TO cUCTeMBbI AJisi cOopa u 00paboTku HHPOPMALIUU, HEOOXOMMO
Nudopmanmnonno- JUTSL YIIpaBJICHUS OpraHu3aliuei, IpearpusTieM, OTpaciblo. YIpaB-
YIPaBIAOLINE CUCTEMBI JSIOIIKE CUCTEeMBI ObIBatOT aBToMaTHueckuMu (CAY) u aBTOMaTH-
3upoBaHHBIMU (ACY).

- IpeIHa3HauEeHb! JJI HAKOIUIEHUS M aHAJIN3a JaHHBIX, HEO0XO1H-
MBIX JUIsl IPUHATHUS PELICHUH B pa3IMYHbBIX cepax AesITeTbHOCTH
Cuctembl OANEPKKY NpU- | MoAel. Kak npaBuiio, 3T cuCTeMbl IOMOIat0T IPUHATH Kakoe 100
HATHSI pELICHUN pelIeHre UCXOAs U3 CTaHJapTHBIX cuTyanui. CUCTEMBbI UMEIOT pe-
KOMEHIaTeIbHbIN Xapakrep. IIpaBo npuHATHS peleHus ocTaeTcs 3a
YEIIOBEKOM.

- 3TO CHCTEMbI, OCHOBHOE HA3HAYECHUE KOTOPBIX MOMCK WH(OPMAIIHH,
COJIEpIKaIICICsl B pa3IMYHbIX 0a3axX JaHHBIX, Pa3JIMYHbBIX BEIYHCITHU-
TEJIbHBIX CUCTEMaX, Pa3HECEHHBIX, KaK MTPABUJIO, HA 3HAYUTEIIbHBIC
paccrosiaus. [IpuMepoM MOXKET CITY)XKUTh HH()OPMAIIMOHHO-
rouckoBble cucteMbl MIHTEpHET: Rambler, Yandex u ap.

HNupopmaninoHHo-
IIOUCKOBBIE CUCTEMBbI

- aBTOMaTU3UPOBAaHHbBIE CUCTEMBI, 0OECIIeynBaroIIKe T0Ib30BaTeNIeH
cnpaBoyHOU MHpOpManueit. Hampumep aBromarnyeckue crpaBoy-
HBIE CUCTEMBI a adpOIOpTax, BOK3ajaax U Jp.

Nudopmanronno-
CIIPABOYHBIC CUCTEMBI

- 3TO KJIacCc MHPOPMALMOHHBIX CUCTEM, OCHOBHOM (YHKIIUEH KOTO-
PBIX ABJSAIOTCS 00paboTKa M apXuBalys 00JbIIMX 00BEMOB JaHHBIX.
Hanpumep, cucrems! ynpasnenus 6azamu qanubix (CYBJI).

Cucrembl 00pabOTKH JaH-
HBIX

Knaccugpuxayus no xapaxmepy ucnonv3o8anus uHpopmayuu

WHpopMaloHHO-TIOMCKOBBIE CUCTEMBI (CM. puC. 3.9) IpoU3BOJAT BBOJ, CUCTEMATU3ALHUIO,
XpaHeHHe, BbIady WH(GOpPMAIMH 10 3apocy IOJIb30BaTeNst 0€3 CIOKHBIX MpeoOpa3oBaHUi aH-
HbIX. Hanpumep, mH(popManMoHHO-TIOMCKOBas cucTeMa B OMONMOTEKe, B JKEJIE3HOJOPOKHBIX U
aBUakKaccax Mpojiaxxu OUJIeToB.

WHpopmannoHHO-peIalone CUCTEMbl OCYILECTBIISIOT BCE ONEpalH MepepaboTKU WH-
dbopmariu 1Mo onpeaesieHHOMY anroputMmy. Cpein HUX MOXHO TTPOBECTH KJIACCU(PHUKAIIHIO 1O CTe-
MIEHU BO3/ICHWCTBUS BBIPAOOTAHHOU pe3ylbTaTHOW MH(OPMALMK HA TMPOIECC MPHUHSITHS PEIICHUN U
BBIJICJIUTH JIBa KJlacca: YIPaBISIONINE U COBETYIOMIHE.

Ypasnsomue UC BbipabaTeiBaloT HHPOPMAIIHIO, HA OCHOBAHUU KOTOPOU YeNOBEK MPUHU-
MaeT pemreHue. s 3TUX cHCTEM XapaKTepHBI THI 3aJad PacdeTHOTO XapakTepa M 00paboTka
Oonpmx 00BEMOB JaHHBIX. [IpEMepoM MOTYT CIYXUTh CHUCTEMa ONEPATUBHOTO IJIAHHUPOBAHUS
BBIITYCKa MPOYKIINHU, CHCTEMa OYXTaJITEpCKOTO yUeTa.

Cogerytomue VC BbIpabaThIBalOT HH(OPMAIUIO, KOTOpast IPUHUMAETCsl YEJTOBEKOM K CBe-
JIEHUIO U HE MpeBpallaeTcsi HEMEAJIEHHO B CEPUI0 KOHKPETHBIX JAEUCTBUN. DTHU CUCTEMBI 00JIaJaloT
0oJee BBICOKOHM CTENEHBIO MHTEIUIEKTa, TaK KaK JUIsl HUX XapakTepHa oOpaboTka 3HaHU, a HEe TaH-
HBIX.

Knaccughuxayus no cgpepe npumenenus

WNudopmanoHHbIe CHCTEMBI OPraHU3AIIMOHHOTO YIIPABJICHUS MpeIHa3HAUCHBI TS aBTOMa-
TU3alK (PYHKIUI YIpaBIEHYECKOrO IepcoHana. YUuThiBas HauOojiee IIHUPOKOE MPUMEHEHHE U
pPa3HOOOpa3ue ITOro Kjiacca CUCTEM, 4acTo JIF0ObIe MHPOPMAITMOHHBIE CUCTEMbI IIOHUMAIOT UMEHHO
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B JAHHOM TOJIKOBaHMH. K 3TOMy KilacCy OTHOCATCS MH(POPMALMOHHbIE CUCTEMbI YIPABICHUS KaK
MPOMBIIUICHHBIMU (PUPMaMH, TaK U HEMPOMBIIIJICHHBIMA OOBEKTaMU: TOCTUHHUIIAMH, OaHKaMU,
TOPTrOBBIMU (PUPMaMH U JP.

OcCHOBHBIMU (PYHKIMSIMH MTOJTOOHBIX CHUCTEM SIBISIOTCS: ONEPATHUBHBIA KOHTPOJb U PETyJH-
pOBaHUE, ONEPATUBHBIA YUeT M aHAJH3, MEPCIEKTUBHOE M ONEPAaTUBHOE IUIAHMPOBAaHUE, OyXraj-
TEPCKUH y4eT, yIpaBieHue cObITOM U CHAOKEHUEM U JPyTrue SKOHOMHYECKHE U OpraHu3aliOHHbIC
3a/1a4H.

NC ynpaBnenus texHonoruueckumu npoueccamu (TII) coyxar mis apromatuzanuu QyHK-
LM MPOU3BOACTBEHHOIO NepcoHana. OHU MIHUPOKO MCHOJB3YIOTCS MPU OpraHU3alMM Uil TOAEp-
JKaHUS TEXHOJIOTMYECKOTO MPOoIecca B METAJULYPTUYECKOW U MAaIIMHOCTPOUTEIBHON MPOMBIIIICH-
HOCTH.

NC aBromatuszupoBanHoro npoektupoanusi (CAIIP) npegnasHaueHbl i aBTOMAaTH3AIUN
(bYyHKUINH WHKEHEPOB-IPOSKTHUPOBIIUKOB, KOHCTPYKTOPOB, apXUTEKTOPOB, JU3afHEPOB MPHU CO3/a-
HUU HOBOM TEXHUKH WA TeXHOJIOTUU. OCHOBHBIMU (DYHKIIMSIMH MOJOOHBIX CHUCTEM SIBJISIOTCS: MH-
YKCHEPHBIE PAcyeThl, CO3/IaHue IpauIecKoil JOKyMEHTAuH (4epTexeid, CXeM, IUTAHOB), CO3JJaHHe
MPOEKTHOH TIOKYMEHTAIlUU, MOJICTUPOBAHUE MPOCKTUPYEMBIX OOBEKTOB.

WuterpupoBannsie (kopnoparuBHbie) MC MCTIONB3YIOTCS A1 aBTOMAaTH3aIMK BceX (PyHK-
Ui (GUPMBI U OXBATHIBAIOT BECh IIUKJI pabOT OT MPOEKTUPOBAaHUA 10 cObITa mpoaykuuu. Co3nanue
TaKUX CUCTEM BECbMa 3aTPYAHUTEIBHO, IOCKOJIbKY TPEOyeT CUCTEMHOI'O M0/IX0/1a C TO3ULMI IaB-
HOM 11eNT, HapUMep MOyueHUsl MPUObUIH, 3aBOCBAHMsI PbIHKA cOBITA U T.1. Takoil moaxo MOKeT
IPUBECTU K CYIIECTBEHHBIM U3MEHEHUSM B CaMOU CTPYKType (pUpPMBI, HA YTO MOXKET PELIUTHCS HE
KKIBINA YIPaBIISIFOIIHIA.

TEMA 8: OCHOBHBIE CBEJIEHHWS Ob UH®OPMALIMOHHBIX TEXHOJIOI' M-
AX

8.1. [lonsTre nHpopmMaOHHON TEXHOIOTUH, €€ CBONCTBA.

8.2. DBomonus UH(GOPMAIIMOHHBIX TEXHOJIOTHIL, ITAIbl UX Pa3BUTHS

8.3 Kiaccugukanust nHGOpMalOHHBIX TEXHOJIOTUI

8.1. ITonsaiTHe HHPOPMALMOHHON TEXHOJIOTHH, €€ CBOICTBA.

WNHdopmanroHHas TEXHOJIOTHUS - MPOLIECC, UCTIONB3YIOIINUNA COBOKYITHOCTh CPEJCTB U METO-
J0B cOopa, 00pabOTKU U Nepeayu JaHHBIX (MepBUYHON MH(OpMAaIMK) AJs ModydeHus: nHdopma-
IIUM HOBOTO Ka4yecTBa O COCTOSIHMM O00BEKTa, Mpolecca UK sBiIeHUs (MHPOPMALMOHHOTO MPOAYK-
Ta).

Ienp nHGOPMALIMOHHON TEXHOJIOTUHU - MPOU3BOACTBO MH(POPMALIMH IS €€ aHallu3a 4esio-
BEKOM U TIPUHSATHS HA €T0 OCHOBE PEIICHHSI 110 BBITIOJTHEHUIO KaKOT0-JTN00 JIEHCTBHS.

MetonamMu MHPOPMAIIMOHHBIX TEXHOJIOTHUN SIBISIOTCS METOIBI 00paOOTKH W Tiepeadn WH-
dopmanuu.

CpencTtBa WHGOPMAIIMOHHBIX TEXHOJIOTHH - 3TO TEXHUYECKHE, MPOrpaMMHBIE, HHPOPMAIIH-
OHHBIE U JIpyTUe CPEJCTBA, MPHU IMOMOIIN KOTOPBIX peanu3yercss MHYOpMaIlMOHHas! TEXHOJIOTHUS Ha
HKOHOMHUYECKOM OOBEKTE.

B 11e110M MOKHO BBIJIETUTH OCHOBHBIE OCOOCHHOCTH MH(POPMALIMOHHBIX TEXHOJIOTHH:

[EeNbI0 MH()OPMAITMOHHOTO TEXHOJIOTHYECKOTO MpoIlecca SBISETCs IMoiydeHre HH(opMa-
IIUH;

- MPEIMETOM TEXHOJOTUYECKOTO Tporiecca (MpeaMeToM 00paboTKH) SBISIFOTCS JaHHBIE,

- CPEICTBA, KOTOPHIE OCYIIECTBISAIOT TEXHOJIOIMYECKUNA TPOIIECC - ITO pa3HOOOpa3HbIE BBI-
YHCIUTEIbHBIE KOMIUIEKCHI (IPOTpaMMHBIE, alllapaTHbIe, IPOTPaMMHO-aIIIapaTHEIE);

- Tpouecchl 00pabOTKU JaHHBIX PA3/eAIOTCS Ha ONepaluyd B COOTBETCTBUU C BBHIOPAHHOM
MpEeAMETHOM 00JIaCThIO;

- YOPaBJISIOIIME BO3IEHCTBHS HA MPOIECCHl OCYLIECTBISIETCS PYKOBOSIIUM COCTAaBOM Op-
raHu3aluy;
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- KpUTCPUAMH ONTUMAJIBHOCTU I/IHq)OpMaLII/IOHHOI‘O TCXHOJIOTHUYCCKOTO IMponecca ABJIAKOTCA
CBOECBPEMEHHOCTD JIOCTABKH MH(DOPMAIMH TI0JIh30BATEIISIM, €€ HAJICKHOCTh, JIOCTOBEPHOCTh U TOJI-
HOTA.

OcHoBHasl 11eJ1b HH(HOPMAIIMOHHON TEXHOJIOTUH JIOCTUTACTCS 32 CUCT:

- HHTeTpaunu uHpopMamm;

- oOecrieueHHs aKTyaJIbHOCTH M HEPOTUBOPEYHBOCTH JAHHBIX;

- UCIIOJIb30BAaHUA COBPCMCHHBIX TCXHHUYCCKUX CPCACTB JIs1I BHCAPCHUSA U q)yHKLII/IOHI/IpOBa-
HUSI Ka4eCTBEHHO HOBBIX (pOpM MH(DOPMAITMOHHOW MOIIACPKKH JIEATEIILHOCTH ariapara yrpasiie-
HUA.

WNudopmanroHHas TEXHOJIOTHS MPEAIoaraeT yMeHHe TpaMOTHO paboTaTh ¢ HH(OpMAIIHCH,
IPOTPAMMHBIMHU MPOJAYKTaMHU U BBIYUCIUTENFHONU TEXHUKOH. DPPEKTUBHOCTh (PYHKIIMOHUPOBAHUS
WH(POPMAIIMOHHOW TEXHOJIOTUH ONPEICISETCS €€ OCHOBHBIMUA CBOWCTBAMH, K KOTOPBIM OTHOCSTCS
clenyrllre, IpeacTaBieHHbie Ha puc. 8.1.

CBOMCTBA WHOOPMALMOHHON TEXHONOTMK

1-. 1. UenecooBpa3sHocTs

. 2 2. Hanw4yne KOMMOHEHTOB WM CTPYKTYpbI
> 3. BaaumopeiicTene C BHeLUHel cpefon
> 4. llenocTHocTb
B 5. Pa3suTve BO BpeMeHM

Pucynoxk 8.1 - OcHOBHEBIE cBOMCTBa MHPOPMALMOHHBIX TEXHOIOTHI

[{enecooOpa3HOCTh - COCTOUT B MOBBIIEHUU 3(PPEKTUBHOCTH MPOU3BOJCTBA 32 CUET BHE-
pEHUST COBPEMEHHBIX CPEJICTB BBIYMCIUTEIILHON TEXHUKH, PaCTpEeIICHHbIX 0a3 JaHHBIX, pa3lind-
HBIX BBIYHUCIUTENBHBIX CETEH, YTO MO3BOJSAET 0OecreuyuTh d3PGEKTUBHYIO UPKYISIHUIO U Tepepa-
00TKy HH(pOpMAIIH.

DYyHKIHOHAJBHBIC KOMIIOHEHTBI- 3TO KOHKPET- ([CTPYKTYpa HH(POPMAIHOHHOI TEXHOJIO0TUH

HOE COJIepKaHNe TPOIIECCOB IUPKYISLUU B 00pa- |- 5TO BHYTPEHHSS OpTaHU3aIlusl, IPEICTaBIIs-

00TKM naHHBIX (MHGOpMalmonHas 6a3za UT) fo1asi co00ii B3aMMOCBSI3aHHBIE KOMITOHEHTHI
T

Hannyne KOMIIOHEHTOB U CTPYKTYPBI.
CTpyKTypa KOHKPETHOH aBTOMAaTHU3UPOBAaHHOM MH(GOPMAIIMOHHON TEXHOJIOTUU ISl CBOEH
€aJIM3alliy NIPEII0JIaracT HAJIMYME TPEX OCHOBHBIX B3aUMOCBS3aHHBIX COCTABJISIOIIUX:

KoMmmiekc TexHu4yeckux

cpeacts (KTC)

L(iocmsmmﬁ W3 CPEICTB BBIYMCIUTEIBHON, KOMMYHUKAIIMOHHOW U Op-
AQHU3aLMOHHON TEXHUKHU
COCTOSIIINUE U3 OOIIETO (CUCTEMHOTO), MPUKIIATHOTO (TIPOrpaMMm JIJIst
emeHus (PyHKIIMOHAIBHBIX 33/1a4 CHEIHATNCTOB) U HHCTPYMEHTANIb-
IIporpamMMHbIe cpeaACcTBa [HOTO MPOTPAMMHOI0 o0ecnieueHus (AIrOPUTMHUYECKHX SI3bIKOB, CH-
CTEM IIPOTPaMMHUPOBAHUS, A3BIKOB CTIEU(BUKAINNA, TEXHOJIOTHU TPO-
aMMUPOBAHUS U T. JI.)
CucTemMa OpraHM3alHoOH- (BKJIIOYAOLIAs HOPMATUBHO-METOINYECKUE U NHCTPYKTUBHBIE MaTe-
HO-MEeTOANYECKOro 00ec- [prajibl 10 OPraHru3aluy paboThl YIIPABIEHYECKOTO U TEXHUYECKOTO
MeYeHust repcoHasia KOHKpeTHou UT
Bzaumooeticmeue ¢ Hewnell cpedoii IPEANOiaracT OpraHU3aIMI0 B3aUMOCBSI3H HH(MOpMa-
IIUOHHOW TEXHOJIOTUU C OOBEKTaMM YIPABJICHHS, BHEUIHUMHU MPEINPUATHSIMH, OpraHU3alUsIMHU,
BKJII0Yasl NOTpeOUTENEeH U MOCTABIIMKOB MPOAYKLNH, (PUHAHCOBO-KPEAUTHBIE OpraHsl U T. 1. B3a-
uMoJieiicTBUE HH(POPMAITMOHHBIX TEXHOJIOTUH Pa3IMYHBIX SKOHOMUYECKUX 0OBEKTOB OPraHU3yeTCs
IIOCPEACTBOM IIPOIPAMMHBIX U TEXHUYECKHUX CPEICTB aBTOMATU3ALNH.
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Llenocmnocms. NHDOpMaIMOHHAS TEXHOJOTHS SIBIISIETCS IIEIOCTHON CHCTEMOM, CTIOCOOHOM
pemars 3aa4M, He CBOMCTBEHHBIE HU OJHOMY U3 €€ KOMIIOHEHTOB.

Paseumue 60 épemenu - 310 obecneueHre TMHAMUYHOCTH Pa3BUTUS UHPOPMALMOHHOM TeX-
HOJIOTHHU, BO3MOXHOCTh €€ MOJIEPHH3AIMU U MOAU(UKALNN, U3MEHEHHE CTPYKTYpHI, BKIIOUCHHE
HOBBIX KOMIIOHEHTOB, BO3MOKHOCTh PEILICHUsI HOBBIX 3aja4 U T.1.

8.2. IBosmonus nHGOPMALMOHHBIX TEXHOJIOTHIA, 3TANbI MX PA3BUTHUA

Pa3BuTre nH)OPMAIIMOHHBIX TEXHOJIOTUH MOYXKHO Pa3eiuTh Ha SBOIIOIIMOHHBIC STAIIbI,
MIpEeJCTaBIICHHbIE Ha pUC. 2.2.

1= 3TAN BO3HWKHOBEHWE YENOBEYECKOW PEYM
¥
2-in 3TAN NOABNEHWE MMCbMEHHOCTH
L d i i
3-4 9TAN  PACMNPOCTPAHEHWE KHWIOMEYATAHMA (XV B.)
A 4

4-q 3TAN  W30BPETEHWE W PACMPOCTPAHEHWE CPELCTB
NEPEJAYN WHOOPMALWKW, PAQMO, TENETPADA,
TENE@OHA (KOHEL, XIX — HAYANO XX B.)

4
3TAN W30BPETEHWE W PACMPOCTPAHEHWE TENEBWOEHWA
W 3NEKTPOHHO-BbIMUCNUTENBHBIX MALLWH
(CEPEQJMHA XX B.)

) 2
6-n 3TAMN  W30BPETEHWE MWUKPOMPOLECCOPA, CO3[JAHME
NEPCOHANBHOMC KOMMBLIOTEPA (MK)
(BTOPAA MONOBWMHA XX B.—HAYANOC XXl B.)

Q
=

Pucynoxk 8.2 - D1amnsl 3BOJIIOIMOHHOTO PA3BUTHS MHPOPMALMOHHBIX TEXHOJIOTUI

8.3 Knaccupukanusi ”HGOpMaIHOHHBIX TEXHOJIOT U

Jlnist Toro 4toObl MPaBUIIBHO MOHATH, OLIEHUTh, TPAMOTHO Pa3paboTaTh M UCIOJIb30BaTh MH-
(dopMalMOHHbIE TEXHOJOTHMH B PA3IMYHBIX cepax >KM3HU 00IecTBa HEOOXO0IMMa UX IMpeABapH-
TesnpHas kiaccudukanud. Knaccuduxanus nHOOpPMAIIMOHHBIX TEXHOJOTHH 3aBUCHUT OT KPUTEPHS
Kjaccuukanuu. B kauecTBe KpuTeprs MOXKET BbICTYNaTh MTOKA3aTelb WM COBOKYMHOCTh MPU3HA-
KOB, BJIMSIOUIMX Ha BHIOOP TOM MM MHOM MH(OPMAIMOHHON TexHonoruu. Kak npaBuio, BEIAEISIOT
clenyomue KiacCu(pUKauOHHbIE MPU3HAKU MH(GOPMAIIMOHHBIX TEXHOJIOTUH, MPECTaBIEHHbIE HA
puc. 8.3.

; KNACCHOUKALNA UT

> 1. Mo HasHaueHnio W Xapaktepy ucnonb3oeaHuAa

Y

2. Mo nonbaoeatensckomy WUHTepdpelicy

» 3. Mo cnocoby opraHuzauumM ceTeBoro BaaumopeicTemng
> 4. Mo npuHUMNY nocTpoeHus

» 5. Mo cteneHn oxBata 3aga4 ynpaBneHus

> 6. Mo yuactnio TC B ananore ¢ nonbaoearenem

» 7. Mo cnocoby ynpaeneHUsa Npon3BOACTBEHHOM TeXHOMormeil

Pucynox 8.3 Kiaccudukanust uHpOpMamoOHHBIX TEXHOJIOTUI

[To Ha3HAYCHHIO BBIICISAIOT CJICIYIOIIME JIBA OCHOBHBIX KJlacca WH(POPMAITMOHHBIX TEXHO-
noruii (puc. 8.4):

- obecnieynBaromye NHPOPMaIMOHHBIE TEXHOJIOTHH;

- (hyHKIIMOHAIbHBIE HHPOPMALMOHHBIE TEXHOIOTHH.
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HHOOPMAIIMOHHBIE TEXHO.TOI'MHA

/ \“'-\
ol T
L()FF‘CI’IFMHHAH]II[MRJ LlIJYI—IKIlHﬂI—IA.]hI—IhIF‘,J

® TENHONOTHH TEKCTOBOH Uﬁpaﬁn'.'wu. - or]mn;:u EI€ TEXHOIOI AN
* MVIIETHMETHATEXHOJOTHH, + DHEAHCOBHE TEXHEOMOTAH,
P OICKHDNOUHE ].‘JHGUI'LI ¢ DasaMu HdHHBIX, * HHQODMALLAGHHLIC TEXHUIOUHMN B Dﬁ[.lﬂ]U-
* TCRHONOUHH PACIIDEHABAHNA CHMBOIIOR, BalTHH;
* TEN2HOMMYEWKATIAOHHRIS TEXHOTOTHR * P{H{ilﬂp.\t'r.illm}[-l[-l BIE TEXHOIOIHHA aBTOMATH=-
* TCXHONOTHA HCEVCCTBRCHHOTD HHTCIICKTA, FHPOBAHHUIY HPUCKTHPOBEHHN

H ap. H .

Pucynoxk 8.3 - Knaccudukanus nHpOpMaMOHHBIX TEXHOJIOTUN 10 HA3HAYCHHIO U XapaKTepy Uc-
I10JIb30BaHUs

Ob6ecneunBarolnie HHHOPMAITMOHHBIE TEXHOJIOTHH - 3TO TEXHOJIOTUU 00paboTKu nHpopma-
LIMU, KOTOPbIE MOTYT MCIOJIb30BaThCSI KAK MHCTPYMEHTBI B PA3IMYHbIX MPEAMETHBIX 00JIacTsIX s
pellleHus CelaTu3upPOBaHHbIX 3a7a4. OHM IPEICTABISIOT co00# CrIOCOOBI OpraHU3aIlK OT/Eb-
HBIX TEXHOJIOTMYECKHX OIepanuii MHPOPMAIIMOHHBIX TPOLECCOB U CBSA3AaHBI C IMPEICTABICHHUEM,
npeoOpazoBaHreM, XpaHeHHeM, 00pabOTKOM Uiu nepeaayeii onpeneIeHHbIX BUI0B HHPOPMAIUH.

K HUM OTHOCATCSI TEXHOJIOTMH TEKCTOBOW 0OpabOTKH, TEXHOJIOTHUH paboThl ¢ 0a3aMH JIaH-
HBIX, MYJIbTUMEIUATEXHOJIOTUH, TEXHOJIOTUU PACIIO3HABAHUS CHMBOJIOB, TEJIEKOMMYHHKAI[MOHHbBIE
TEXHOJIOTUH, TEXHOJOTHH 3aIIUTHI HH(POPMAIIUH, TEXHOJIOTHH pa3paboTKH MPOrpaMMHOTo obecre-
YEeHUS U T. [I.

OyHKIIMOHATBHBIE HHPOPMALMOHHBIE TEXHOJIOTHU - 3TO TEXHOJIOTHUH, PEaTU3yIONIUe THUIIO-
BbIe TPOIEAYpbl 00pabOTKU MHPOPMAIMK B ONpeesIeHHON mpeaMeTHon obmacti. OHU CTpOsTCS
Ha OCHOBE oOecnednBaroMX MH(POPMALMOHHBIX TEXHOJOTUH M HalpaBjieHbl HAa 0OecredyeHre aB-
TOMAaTU3UPOBAHHOI'O pEIIEeHUs 3a/1ad CHEeIHMAIMCTOB JaHHOM obimactu. Moaudukanus obecredu-
BAIOIIMX TEXHOJIOTUH B (YHKIIMOHAJIBHYIO MOXET OBITh CIelaHa KaK MpoQeCcCHOHAIBHBIM pa3pa-
0O0TYMKOM, TaK U CAMHUM I10JIb30BaTENIEM, YTO 3aBUCUT OT KBAJU(HUKAIIMU MTOJIb30BATENS U OT CJIOXK-
HOCTH MOJIU(PUKAIIAN.

K ¢ysxpronanbHeIM MHGOPMALIMOHHBIM TEXHOJIOTUSIM OTHOCATCS O(UCHBIE TEXHOJIOIHUH,
(uHAHCOBBIE TEXHOJOTWH, UHPOPMAIIMOHHBIE TEXHOJOIMH B 00pa30BaHUM, B MPOMBIILIEHHOCTH,
KOpIIOpaTHBHbIE MH(OPMAIIMOHHBIE TEXHOJOIMH, UH(POPMALMOHHBIE TEXHOJOTUH aBTOMATHU3UPO-
BaHHOTO MPOEKTUPOBAHUS U T. 1.

WNHdopmanroHHbIe TEXHOJIOTUU MOXKHO pacCMaTpUBATh C TOYKU 3PEHHUS MOIb30BATEIBCKOIO
uHTepdeiica, T. €. BO3MOXKHOCTEH J1OCTyNa MOJIb30BaTeNs K MHPOPMAIIMOHHBIM U BBIYMCIUTEIbHBIM
pecypcam B nporecce 00padotku nHpopmanuu. [1o 3ToMy nmpU3HaKy BBIIEIAIOT:

- MaKeTHbIE UHPOPMAIIMOHHbIE TEXHOJIOTUH;

- INaJIoroBble HH(OPMAIIMOHHBIE TEXHOJIOTUH;

- ceTeBble HH(POPMAIIMOHHBIE TEXHOIOTHH.

Ilakemmuvie ungpopmayuoruvie mexHoso2uy XapakTepU3yTCs TeM, YTO OMepaluu no oopa-
00TKe MH(OpPMAIIMK MMPOU3BOATCA B 3apaHee OMpPENeTICHHON MOCIeI0BATEIFHOCTH U HE TPEOyIOT
BMEUIATEIbCTBA IOJIb30BaTeNsl. B 3TOM cilydae 3ajaHus WM HAKOIUIEHHBIE 3apaHEE JaHHBIE I10
OTIPENICTICHHBIM KPUTEPUAM OOBEIUHSIOTCS B MAKET JJIs1 TIOCIEIYIOIIeH aBTOMAaTHIeCcKoi 00padboT-
KM B COOTBETCTBMHU C 33aJlaHHBIMU Ipuoputeramu. Ilonp30Barens HE MOXKET BIMATH HA XOJI BBIIOJI-
HEHUS 3aJ]aHuil, MoKa MpoJoKaeTcs 00paboTKa rnakera, ero (GyHKIUU OTPAaHUYUBAIOTCS MTOATOTOB-
KOI MCXOJHBIX JaHHBIX MO KOMIUIEKCY 3a/lau U Mepefayeil ux B HeHTp oO0paboTku. B Hacrosiee
BpEeMsl MMaKETHBIN PEXHUM peaTu3yeTcs MPUMEHUTEIbHO K 3JIEKTPOHHOH moute U (HOpMUPOBAHHIO
OTUYETHOCTH.

Juanozosvie ungopmayuonusvie mexunono2uy MPETOCTABISAIOT IOJIH30BATENSIM HEOIPaHU-
YEHHYI0O BO3MOKHOCTh B3aMMOJICHCTBOBATh C XPaHAIIUMHCA B CUCTeME HMH()OPMALMOHHBIMU pe-
cypcamH B peXHMe pealbHOr0 BPEMEHH, MoJlydas pu 3TOM BCIO HE0OX0IUMYI0 HH(GOPMALIUIO IS
penieHus (PYHKIIMOHAJIBHBIX 3a/1a4 U MPUHATHUS PELICHUH. DTH TEeXHOJIOTMH HPEAIOoaraioT OTCyT-
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CTBHE JKECTKO 3aKPEIJICHHOM MOCIIe0BaTEILHOCTH Olepalunii mpeodpa3oBaHusl JaHHBIX U aKTHB-
HOE y4acTHe MO0JIb30BaTelIs, KOTOPBIH aHAIM3UPYET IPOMEXYTOUHBIE PE3YJIbTATHl U BbIpaOaThIBAET
YIIPaBJIAIONINE KOMaH/IbI B ITporecce 00paboTKu HHPOPMALIUH.

Cemesvie ungopmayuonnvie mexnono2uy 00€CIIeUMBAOT M10JIb30BATENIO JOCTYI K TEPPUTO-
pPHATIBHO pacHpeAeIeHHBIM HH(POPMALMOHHBIM U BBIYUCIUTEIBHBIM PECYypcaM C MOMOIIBIO CHeIH-
JIBHBIX CPEJCTB CBSI3U. B 3TOM cilyuae nosBisieTcs BO3MOXKHOCTb UCIOJIb30BAHMSI IaHHBIX, HAKOII-
JICHHBIX Ha pabo4MX MECTax APYrux MOJb30BaTeleH, mepepacipeieieHUs] BHIYUCIUTEIbHBIX MO~
HOCTEH MEX/y MPOLECCaMU PEIIeHUs Pa3JInYHbIX (PYHKIMOHAIBHBIX 33[a4, a TAK)KE BO3MOYKHOCTh
COBMECTHOI'O PELIEHUS OJJHOM 33/1a4l HECKOJIBKUMU M0JIb30BATENSMHU.

ITo cnocoOy opraHu3anuy CETeBOro B3aUMOIEHCTBHSI BBIIEIISIIOT:

MH(OPMAIIMOHHbBIE TEXHOJIOTUH Ha 0a3€ JTOKaIbHBIX BRIYHCIUTEIbHBIX CETEH;

MH(pOpPMaLMOHHbIE TEXHOJOTUH Ha 0a3e MHOIOYPOBHEBBIX CETEH;

nH(OPMAIMOHHbBIE TEXHOJIOTHH Ha 0a3e pacnpeeeHHbIX CETeH.

Hnupopmayuonnvie mexnonozuu Ha 6aze 10KANbHbIX 8bIYUCIUMENbHBIX cemeli TIPECTaBIs-
10T CO0O0M CHUCTEMY B3aMMOCBSI3aHHBIX U PACIpe/IeIeHHbIX HA OTPAaHUYEHHON TEPPUTOPUU CPEICTB
nepeaayy, XpaHeHus U o0paboTKu MH(OPMAIMM, OPUCHTHPOBAHHBIX HA KOJUIEKTUBHOE HCIOJIb30-
BaHME OOIECETEBBIX PECYPCOB - AMIapaTHBIX, IPOTPAMMHBIX, HHPOPMAITMOHHBIX. OHU MTO3BOJISIOT
nepepacupeensaTh BHIYMCIUTEIbHBIE MOIHOCTU MEXAY IOJIb30BATENSIMU CETH B 3aBUCUMOCTH OT
M3MEHEHHS UX TOTPEOHOCTEH U CI0KHOCTH PeIlaeMbIX 3a/1a4 U 00eCIeunBalOT Ha/ICKHBIN 1 ObICT-
pBII 10CTYTI OJIb30BaTeNeH K MHPOPMALIMOHHBIM PECypcaM CETH.

Ilocmpoenue unhopmMayuonHbix MexHoIo2ull Ha 6aze MHO20YPOBHEBbIX cemell 3aKIII09aeTCs
B IIPEJICTABICHUM apXUTEKTYpbl CO3/1aBaeMON CETH B BHJIE UEPAPXUYECKUX YPOBHEH, KaXIbId U3
KOTOPBIX pELIaeT onpeaeaeHHbIe (PyHKINOHAIbHBIE 33auu. Takue TEXHOIOTUU CTPOSTCS C YUETOM
OpraHU3alMOHHO-()YHKIIMOHAJILHONH CTPYKTYpPbI COOTBETCTBYIOLIETO MHOI'OYPOBHEBOTO 3KOHOMMU-
YECKOr0 OOBEKTA U MO3BOJSIOT PAa3TPaHUUUTh JOCTYH K MH(POPMALMOHHBIM U BBIUMCIMTEIbHBIM
pecypcaM B 3aBUCHUMOCTH OT CTENEHHM BaXKHOCTH peIIaeMbIX 33/Jad M peaqu3yeMblX (yHKIHUN
yIpaBiIeHUS Ha KaKJJOM YPOBHE.

Hugppopmayuonnvie mexnonozuu na 6aze pacnpeoeienHvlx cemeli 00ecTiedMBalOT HAJEKHYIO
nepegavy pasHooOpa3zHON MHPOpPMAIMK MEXAY TEPPUTOPHAIBHO YAAJIEHHBIMU y3JIaMU CETH C HC-
MOJIb30BaHUEM €JUHON MH(OPMAIMOHHON MH(PPACTPYKTYpHl. DTOT COCOO OpraHU3alMM CETEBOTO
B3aMMOJICHCTBUSI OPUEHTUPOBAH HA PEaTU3alMi0 KOMMYHUKAIIMOHHBIX MH()OPMAIIMOHHBIX CBSI3€i
MEXy TEPPUTOPHUATILHO yIaJI€HHBIMU II0Jb30BATENIIMUA U PECYPCAMU CETH.

[To npuHIIMNY OCTpOeHUs NH(OPMALIMOHHBIE TEXHOJIOTUHU AEATCS Ha CIEAYIOLINE BU/IbL:

- (hyHKIIMOHAJIBHO OPUEHTHPOBAHHBIE TEXHOJIOTHH;

- 00bEKTHO-OPUEHTHUPOBAHHBIE TEXHOJIOTUH.

[Tpu mocTpoeHUH PYHKYUOHATLHO OPUEHMUPOBAHHBIX UHPOPMAYUOHHBIX MEXHONIO02U JEs-
TEJIbHOCTh CIIEUAINCTOB B paccMaTpUBAeMOM MpeaMeTHO o0jacTu pa3OMBaeTcss Ha MHOXECTBO
UEepapXUYeCKU TMOJAYMHEHHBIX (YHKIMH, BBIMIOJHAEMBIX MUMHU B MpoOIlecce peleHHus Mpodeccuo-
HaJbHBIX 3a1a4. [ Kaxa0i pyHKIMKM pa3padaThIBa€TCs TEXHOJIOTHS €€ peanu3aliy Ha pabouem
MecTe MOJIb30BaTeNs, B PaMKax KOTOPOW ONpENEsIOTCS UCXOAHBIE JaHHbIe, MPOLECChl UX Mpeoo-
pa3oBaHUs B pe3y/lbTaTHYI0 MH(OpMAIMIO, a TAaKXKE BBIIEISAIOTCS MH(GOPMAIMOHHBIE MOTOKU, OT-
pakaroliye nepeiavy JaHHbIX MEXAY pa3InYHbIMU (PYHKIIUSMH.

IToctpoenue ob6vexmHo-opueHmupo8antbix UHGOPMAYUOHHBIX MEXHOIO2UN 3AKITIOYAETCS B
POEKTHUPOBAHUU CUCTEMBI B BHJIE COBOKYITHOCTH KJIacCOB M OOBEKTOB MpeAMeTHoU obnactu. [Ipu
TOM HepapXUUYECKUN XapaKTep CII0KHOM CHCTEMBbI OTpaXkaeTcs B BUJAE HEpapXHUH KIIACCOB, €€
(YHKIIMOHUPOBAHUE pacCMATPUBACTCSA KaK COBOKYITHOCTb B3aWMOJICHCTBYIOIIMX BO BPEMEHH 00b-
€KTOB, a KOHKPETHBIN npoiiecc 00paboTku nHpopManuu (GopMUpyeTcss B BUJE TOCIIEI0BATENbHO-
CTH B3aUMOJIelicTBUI. B kauecTBe 0OBbEKTOB MOT'YT BBICTYINATh MOJIb30BATEIH, POTrPaMMBbl, KJIMEH-
Thl, JOKyMEHTBI, 0a3bl JaHHBIX U T. . Takol MOAXOJ XapaKTEepeH TeM, YTO UCHOJIb3yeMble Mpolle-
IypBl U TaHHBIE 3aMEHSIOTCS MOHATHEM "00BEKT", UTO MO3BOJISIET TUHAMUYECKH OTPaKaTh MOBEe-
HUE MOJCIIUPYEMOM MPEAMETHOM 00JIaCTH B 3aBUCIMOCTH OT BO3HHUKAIOIIUX COOBITHIA.

Ilo crenenu oxBaTa 3a7au yIpaBJIeHUs BBIACIAIOT CIEAYIOLINE BUIbL:

45



- nH(GOPMAIMOHHbBIE TEXHOJIOTUN 00pabOTKH JaHHBIX;

- UH(pOpMALIMOHHBIE TEXHOJIOTHH YIIPABICHUS;

- nH(pOPMAIIMOHHBIE TEXHOJIOTUH aBTOMATU3aLUHU O(UCHOHN JeATEIbHOCTH;

- UH(OPMALIMOHHBIE TEXHOJIOTHH MOAJICPKKH MPUHATHS PELICHHUIA;

- ”H(OPMAIIMOHHBIC TEXHOJIOTHH SKCIIEPTHBIX CHCTEM.

Hngopmayuonusvie mexrnonrocuu oopabomku O0aHHbIX TPEAHAZHAYCHBI I perieHus QyHK-
MOHAIBHBIX 33J1a4, [0 KOTOPHIM MUMEIOTCS HEOOXOAUMbIE BXO/JHBIC JAaHHBIC U W3BECTHBI aliTOPUT-
MBI, a TAK)K€ CTaHJapTHBIE MPOLEAYPHI UX 00PaOOTKU. DTU TEXHOJIOTHH MPUMEHSIOTCS B LENSIX aB-
TOMATHU3AIMM HEKOTOPBIX PYTUHHBIX, TOCTOSHHO MOBTOPSIOIMIUXCS ONEpPallUid yIpaBJIEHYECKON Je-
ATEIbHOCTH, YTO MO3BOJISIET CYIIECTBEHHO MOBBICUTH IMPOU3BOIUTENILHOCTh TPYAa MepcoHana. Xa-
paKTepHOH OCOOEHHOCTBIO 3TOTO KJlacca TEXHOJOTHH SBISETCS WX MOCTpOeHHE 0e3 mepecMoTpa
METOJIOJIOTUU U OPTaHU3alUU TPOLECCOB YIPABICHUSI.

Lenbto ungopmayuonnoll mexnHonoeuu ynpaeieHus BISETCA yIOBIETBOPEHHE UH(OpMAITH-
OHHBIX TOTPEOHOCTEW COTPYAHMKOB, UMEIOMIMX JEJI0 C MPUHATHEM pPEUICHHH. DTH TEXHOJIOTUU
OpPUEHTHPOBAHBI HA KOMIUIEKCHOE pelieHue (pyHKIIMOHAIBHBIX 3a/1a4, (POPMHUPOBAHNE PETYISIPHON
OTUYETHOCTU U PabOTHl B MH(DOPMALIMOHHO-CIIPABOYHOM PEKUME ISl MOATOTOBKH YIIPABICHUECKHUX
perrennii. OHU peNIarOT CISAYIONINE 3a/1a9U 00pPaOOTKH JaHHBIX:

- OIICHKA TUIAHUPYEMOT'O COCTOSIHUSI OObEKTa YIIPABICHHUS;

- OLIEHKA OTKJIOHEHHUH OT IUNIAHUPYEMBIX COCTOSIHUI;

- BBISIBJICHUE PUYUH OTKJIOHEHUII;

- AHAJIN3 BO3MOXKHBIX PEIICHUN U JEHCTBUM.

Hnghopmayuonnvie mexnonocuu asmomamusayuu oQhucHoU desamenrbHOCMY HaIIPaBICHBI Ha
OpraHU3aIMI0 U MOJACPKKY KOMMYHUKAIIMOHHBIX MPOIECCOB KaK BHYTPU OpPTaHM3AIlMH, TaK U C
BHEIIHEH cpeoil Ha 0a3e KOMIBIOTEPHBIX CETEH U JAPYrUX COBPEMEHHBIX CPEACTB MEperadyu U pa-
60ThI ¢ nH(pOpMaNHel. B HUX peanu3yroTcs THIIOBBIC TPOLETYPHI ACIONPOU3BOICTBA U KOHTPOIIS
yIpaBICHHUS:

- 00paboTka Bxoadiel 1 ucxoasuie nudopmanuu;

- cOOp M mocneayrollee COCTaBJICHUE OTYETHOCTH 3a OINpE/IEIeHHbIe NEePHOAbl BPEMEHHU B
COOTBETCTBUU C PA3JIMUYHBIM KPUTEPHUSIMHU BHIOOPA;

- XpaHeHHUe MOCTYNUBIICH HHPOPMAIUU U oOecredeHre OBICTPOro J0cTyna K HHGOpMaIuu
Y TTIOMCK HEOOXOANUMBIX JaHHBIX.

OTH TEXHOJOTUM MPEAYyCMAaTPUBAIOT HAIIMYUE HHTETPUPOBAHHBIX MAKETOB NPHUKIAJIHBIX
IpOrpaMM: TEKCTOBBIA IMpoleccop, TAOJUYHBINA MPOLECCOp, JIEKTPOHHAs MOuTa, TeJIeKOH(pEpeH-
[[UH, CTICIUATH3UPOBAHHBIC TPOTPAMMBI pEATU3AINH AIEKTPOHHOTO JOKYMEHTO000pOoTa U T. [I.

Hnghopmayuonnvie mexnonocuu no00epiHcKu NPUHAMuUS peutenuti IPpeaycMaTpUBalOT HUPO-
KO€ HMCIOJIb30BaHNE YKOHOMUKO-MAaTEMaTUYECKUX METOJ0B, MOJENIEH U MAKETOB MPUKIAAHBIX MPO-
rpaMM JUIsl aHAJTIMTUYECKOW paboThl U (POPMUPOBAHUS NMPOTHO30B, COCTABJICHUS OW3HEC-TIJIAHOB U
00OCHOBAaHHBIX BBIBOJIOB IO H3y4aeMbIM TIpoIleccaM U SIBICHUSM IPOU3BOJCTBEHHO-
XO3SIICTBEHHOMN MPAaKTUKHU. OTINYNATEIIBHBIMU XapaKTEPUCTUKAMU ITUX TEXHOJIOTUHN SIBIISIETCS OpH-
EHTAIlMs Ha pelieHne ciaabopopMann30BaHHBIX 3a]lad, TeHepalis BO3MOXHBIX BapUaHTOB pellle-
HUH, UX OIEHKa, BEIOOP U MPEeOCTaBICHHE MMOIb30BATENIO JYUIIEr0 U3 HUX U aHaJIu3 MOCIeICTBUI
NpUHSTOTO penieHusi. MHbopMalmoHHbIe TEXHOIOTUN TOAIEPKKH MPUHSATUS PEIICHUI MOTYT HC-
M0JIb30BATHCS Ha JIFOOOM YPOBHE YIpPaBlIeHUSI U 00ECIIEUNBAIOT KOOPANHAIUIO JIUII, TPUHUMAIOIINX
pelIeHne, KaKk Ha pa3HbIX YPOBHSX YIPABIEHUsA, TAaK U Ha OJHOM YPOBHE.

Hnghopmayuonnvie mexnonozuu d9Kcnepmusix cucmem COCTABISIIOT OCHOBY aBTOMaTH3allUU
TpyJa CHENHATUCTOB-aHATUTUKOB. DTH PAOOTHUKU, KPOME AHATUTHUYECKUX METOJOB M MOJeien
JUISL MCCIIEIOBAHUSl CKJIAJbIBAIOLIUXCS B PHIHOYHBIX YCJIOBHUSX CHUTYyallMd, MOTYT HCIIOJIb30BaTh
HAKOILJICHHBIN U COXPaHSIEMBbIN B CUCTEME OIBIT OLEHKH CUTYyallli, T. €. CBEACHUS, COCTaBISAIOIINE
0a3y 3HaHWUW B KOHKPETHOM mpeameTHoW obnactu. OOpaboTaHHBIC TIO OMPEEICHHBIM MPaBUIaM
TaKHe CBEJICHUS MMO3BOJISIOT MOATOTABIMBATE 0OOCHOBAHHBIE PEIICHUS U BHIPA0ATHIBATH CTPATETHH
yrpapiaeHus U pa3BuTus. OTinurne HHPOPMAIIMOHHBIX TEXHOJIOTUN 3KCIEPTHBIX CUCTEM OT TEXHO-
JIOTUU TOJACPKKHU MPUHSTHUS PEIICHUS] COCTOUT B TOM, YTO OHM MpPEAJararoT MoJib30BaTEeII0 MpHU-
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HATH pELICHHE, NMPEBOCXOMAMAIIEE €r0 BO3MOKHOCTH, U CIIOCOOHBI MOSICHATh CBOM PACCY)XICHHS B
MIPOLIECCE MOTYYCHHS] PEIICHHUS.

ITo xapakTepy y4acTus TEXHUUECKUX CPEACTB B IUAJIOTE C II0JIb30BATEIEM:

- UH(OPMALIMOHHO-CIIPABOYHbIE TEXHOJIOTHH;

- “H(OPMAIIMOHHO-COBETYIOIINE TEXHOJIOTHH.

NudopmannonHo-cripaBoyHble (TaCCUBHBIC) TEXHOJIOTUU MOCTABIAIOT UHOOPMALIUIO TOJIb-
30BAaTENIO M1OCJIE €T0 CBS3HM C CUCTEMOM 110 COOTBETCTBYIOIIEMY 3arpocy. TeXHUUECKHUEe CpeAcTBa B
TaKUX TEXHOJIOTHSIX UCIOJB3YIOTCS TOJIBKO JUIsl cOopa U 00paboTku nHGopManuu 00 yrnpaBisieMoM
o0bekTe. Ha ocHoBe 00paOoTaHHOW M MPEICTABICHHON B yIOOHOW IJsl BOoCHpUATHS (QOopMe HH-
dbopMmaruu oreparop NPpUHUMAET PEIIeHUsT OTHOCUTENLHO CIIoco0a YIpaBlieHHUs 00BEKTOM.

WNudopmMannoHHO-COBETYIOIINE (aKTUBHBIE) TEXHOJIOTUH XapaKTEPU3YIOTCS TE€M, YTO CaMU
BBIIaIOT a0OHEHTY MpeJHA3HAYCHHYIO JUIsl Hero MHGOpPMaIMIO MEPUOIUUYECKH WM Yepe3 OIpeje-
JICHHBIE IPOMEXYTKH BpeMeHHU. B 3Tux cucremax Hapsy co c6opom u 00paboTKoi mHpOpManuu
BBITIOJHSIOTCS Clieayronne GyHKINH:

OTIpeJIeJIEHUE PAlMOHABHOTO TEXHOJIOTHYECKOTO peXrMa (yHKIIMOHHUPOBAHUS TI0 OTHEIb-
HBIM T€XHOJOTHYECKHUM IapaMeTpam MpoIiiecca;

OIpe/ieJIEHUE YNPABISAIOUUX BO3JCHCTBUI 110 BCEM HWJIM OTJEJIbHBIM YIpPaBIsieMbIM Hapa-
MeTpaM Iporecca u T. 1.

1o criocoOy ynpaBieHust TEXHOJIOTHEN TPOMBIIIIIEHHOT'O IIPOU3BOCTBA BBIJCIISIOT!

- IeLEHTpaI30BaHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHH;

- IEHTPAIM30BaHHbBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH;

- IGHTPAJIM30BaHHBIE PacCpe0TOUYCHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH;

- Hepapxuveckue NHPOPMAIMOHHBIE TEXHOJIOTHH.

Hcrnonbs30Banue OdeyeHmpanuz08anHulX UHGOpMayuonusvix mexnosocuil YPQPEKTUBHO NpU
aBTOMATHU3alMK TEXHOJOTMYECKU HE3aBUCUMbIX OOBEKTOB YIIPABJICHUS 110 MaT€pPUAIIbHBIM, HEPTe-
TUYECKUM, HH(POPMALIMOHHBIM U JAPYrUM pecypcaM. Takas TEXHOIOTHUs MpeJCTaBIseT coOO0H CoBO-
KYIHOCTb HECKOJIbKUX HE3aBHUCHUMBIX TEXHOJIOTUH CO CBOEH MH(POPMAIIMOHHON U aJlFTOPUTMHUECKOMN
6a3oii. [l BEIpaOOTKM YIPaBISAIONIETO BO3ACHCTBUS Ha KaXKAbIil OOBEKT yrpaBieHus: Heo0XoauMa
nH(pOpMaLUs O COCTOSHUU TOJIBKO 3TOT0 OOBEKTA.

B yenmpanuzosannoii ungopmayuonnoti mexnonocuu OCyIECTBISETCS pealu3alus BCeX
IIPOLIECCOB YIPaBJIEHUsI 0ObEKTAMU B €IMHOM OpIaHe YIpaBleHUs, KOTOPbIN OCYIIECTBISET cOOp U
00paboTky MHpOpMaLuu 00 yrnpaBiseMbIX 00BEKTaX M Ha OCHOBE MX aHaJM3a B COOTBETCTBHHU C
KPUTEPUSIMHU CUCTEMBI BHIPAOATHIBAET YIIPABIISIOIINE CUTHATIBL.

OcHOBHasi 0COOEHHOCTh LEHTPAIN30BAaHHON MH(POPMALMOHHON TEXHOJOTMU - COXpaHEHHE
MPUHIINIIA [IEHTPAIM30BaHHOTO YIIPABJIECHHUS, T. €. BBIpaOOTKa yIPaBIISIIOIIMX BO3IEHCTBUN Ha KaX-
JbI OOBEKT yIpaBlieHHs] HA OCHOBE MH(OPMAIIMK O COCTOSTHUM COBOKYITHOCTH OOBEKTOB YIpaBiie-
HUS, HO TIPU 3TOM HEKOTOpble (PYHKIMOHAJIbHBIE YCTPONCTBA TEXHOJOTHH YIPABICHUS SIBISIFOTCS
OOIIMMU JUIs BCEX KaHAJIOB CHCTeMBbl. st peanu3anuy GyHKIUN YIPaBICHHUs KaX bl JTOKAIbHBIN
Oprat 1Mo Mepe HeoOXOJWMOCTH BCTYHAeT B MPOLECC HHPOPMAIIMOHHOTO B3aUMOJAECUCTBUS C JIPY-
TMMH OpraHaMH YIpPaBJICHUS.

Hepapxuueckas ungopmayuonnas mexuonro2usi TOCTPOEHA MO MPHUHIMILY pa3/ieieHHs
(GyHKUMH ynpaBieHHs Ha HECKOJIBKO B3aMMOCBSI3aHHBIX YPOBHEW, Ha KaXXJ0M M3 KOTOPBIX peaiu-
3YIOTCSI CBOM TIPOIIEAYPHI 00paOOTKH JaHHBIX M BHIPAOOTKA YIpaBJISIOMUX Bo3/eicTBUil. Heobxo-
JUMOCTb MCIIOJIb30BaHMsI TAKOM TEXHOJIOTMH BbI3BaHa TEM, YTO C POCTOM YMCIIA 33a4 YIPaBICHUS
B CJIO)KHBIX CHUCTEMaX 3HAYMTEJIbHO YBEJINYMBAETCS 00beM mnepepaboTaHHON MH(OpPMAIUH U IO-
BBIIIIAETCS CIIO)KHOCTh AJITOPUTMOB yrpaBieHusi. Pa3nenenue (QyHKIUI yrnpaBieHUs MO3BOJISET
CIPAaBUTHCS ¢ MHPOPMAITMOHHBIMU TPYJHOCTAMU JI KaXKIOTO YPOBHS YIpPaBJIEHUS U 00ECIIeUUTh
COIJIACOBAaHME NMPUHUMAEMBIX 3TUMH OpraHaMmu perieHuil. Mepapxuyeckas nHpopMaloHHas TeX-
HOJIOTHUS COJIEP’KUT OOBIYHO TPH YPOBHS:

- YPOBEHb yIpaBlieHUs] paboTOi 000PYAOBaHUS U TEXHOJIOTHUECKUMH MPOIIECCAMHU;

- YPOBEHb ONEPaTUBHOTO YIPABICHUS X0JA0M MPOU3BOACTBEHHOIO IIPOIIECCa;

- YPOBEHb IUIAHUPOBAHHS PadoT.
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TEMA 9. KTACCU®UKAIIUA WTHO®OPMAIIMOHHBIX CETEHA. KOMIIOHEH-
ThI BBIYNCJIUTEJBHBIX CETEN. IPUHIIUIIBI TIOCTPOEHWSA CETEN

9.1 Ha3znauenue u kiaccu(uKanusi KOMIBIOTEPHBIX CETEH.

9.2 ®yHKIMOHAIIBHBIC TPYIIBI YCTPOIMCTB B CETH

9.1 HazHaueHue U KjIaccuPuKausag KOMIbIOTEPHbIX ceTe.

Komnviomepnas (sviuuciumenvhas) cems — COBOKYIHOCTb KOMIIBIOTEPOB U TEPMHUHAJIOB,
COCIMHEHHBIX C MOMOIIbIO KaHAJIOB CBSI3U B €UHYIO CHUCTEMY, YJOBIIETBOPSIOIIYIO TPeOOBaHUSIM
pacmpeeieHHO 00padOTKH TaHHBIX.

J171s1 COBpEMEHHBIX BHIYUCIUTENBHBIX CETEH XapaKTepHO:

1. oObennHeHue MHOTMX JOCTaTOYHO YAAJIEHHBIX ApYr oT Apyra OBM u (uin) oTaenbHbIX
BBIUMCIUTENBHBIX CUCTEM B €MHYIO PACIpPECIICHHYIO CUCTEMY 00pa0OTKH TaHHBIX;

2. TpUMEHEHHE CPEICTB IMpHeMa-Tiepelayd AAHHBIX M KaHAJIOB CBSI3U JUIS OpraHU3aLUU
oOMeHa nHdopmManueil B mporecce B3aumozeiictsus cpeacts BT;

3. HalM4HMe MHUPOKOTO CHEeKTpa nepudepuitHoro o00pya0BaHuUs, UCTIOIB3YEMOTO B BHE
A0OHEHTCKUX NMYHKTOB U TEPMHUHAJIOB MOJIb30BaTENeH, MOAKIIOYAEMBbIX K y3JIaM CETU Iepeaayu
JTAHHBIX;

4. WCHOJB30BAaHUE YHU(PHUIIMPOBAHHBIX CIIOCOOOB COMPSIKEHUS TEXHUYECKHX CPEACTB U
KaHAJIOB CBSI3U, 00JIETYAIONINX NPOIIEypYy HapalluBaHUs U 3aMeHy 000pyI0OBaHHUS;

5. Hajmu4ue OmNepalMoOHHON CHCTEeMBbI, oOecreunBaroeil HajesxkHoe U 3pPeKTuBHOE MPH-
MEHEHHE TEeXHUYECKUX W MPOTPAMMHBIX CPEICTB B MPOLIECCE PEIICHHs 3a/1a4 MOJIb30BaTeNIeH BbI-
YHCITUTEIBHOMN CETH.

OCOOEHHOCTBIO IKCIUTyaTalluy BBIYMCIUTEILHBIX CETEH SBISIETCS HE TOJIBKO, PUOIIKEHIE
anmnapaTHbIX CPEJCTB HEMOCPEICTBEHHO K MeCTaM, BOBHUKHOBEHUS U HCIIOIb30BaHUS IaHHBIX, HO U
pasnenenue GyHKIMNA 00pabOTKY U yIPaBICHHS HA OTACIBHBIC COCTABIISIONINE C IENbI0 X Y dek-
TUBHOTO paclipe/ieleHusl MexXy HeckoJlbkuMu DBM, a Taxke obecrieueHne HaJeKHOro U OBICTPO-
ro JIOCTyNa MOJb30BaTeNe K BBIYMCIUTEIHFHBIM M MH()OPMAIMOHHBIM pecypcaM M OpraHHU3alus
KOJIJIEKTUBHOT'O MCIIOJIb30BaHUS ITHX PECYPCOB.

BreraucnuTenbHbIe  CETH  TIO3BOJISIFOT  aBTOMAaTHU3MPOBATH  YIIPABIEHHE TPOU3BOICTBOM,
TPAaHCIOPTOM, MaTE€PUATbHO-TEXHUYECKHM CHA0KEHHEM B MacIITabe OT/eIbHBIX PETHOHOB U CTpa-
HBI B TIETIOM.

B03MOHOCTh KOHIIEHTPALMU B BBIYUCIUTENBHBIX CETAX OOJBIINX O0BEMOB JaHHBIX, 00-
HIEJIOCTYITHOCTh ATHX JAHHBIX, & TAKXKe MPOTPaMMHBIX M alllapaTHBIX CPEJICTB 00PaOOTKU U BBICO-
Kasi Ha/IeXHOCTh UX (YHKLIMOHHPOBAHUS — BCE 3TO MO3BOJSET YJIYUIIUTh MHPOPMALMOHHOE 00-
CILy’>KMBaHH€ I0JIb30BaTeNe U pe3KO MOBBICUTH 3PPEeKTUBHOCTH puMeHeHust BT.

B yci0oBusIX BBIYHCIUTENBHOM CETH MPETyCMOTPEHA BO3MOXKHOCTb:

1. OpraHU30BaTh MapajljieNibHyI0 00paboTKy JaHHBIX MHOTUMH DBM;

2. CO3/1aBaTh pacrpeseseHHble 0a3bl JIaHHBIX, pa3MellacMble B MaMATH Pa3TUYHBIX
9BM;

3. crienuanu3upoBarh otaensHsle O9BM (rpynmnsl 9BM) s 3¢ ¢GeKTUBHOTO pereHus
oTpezieNIeHHBIX KJIacCoB 3a]1ay;

4. aBTOMATH3UpPOBaTh OOMEH HWHQOpMaluell M NporpaMMaMH MeEXIY OTAEIbHBIMU
OBM u moyib30BaTeIsIMUA CETH;

5. pE3epBUPOBATh BBIYMCINTENBHBIE MOITHOCTH M CPEJCTBA MEPENAYN TAHHBIX HA CIIY-

Yaif BEIX0/1a U3 CTPOS OT/ACTBHBIX U3 HUX C IENBI0 OBICTPOTO BOCCTAHOBIICHUSI HOPMAJIHHON paOOTHI
CeTH;

6. nepepacnpeiesiTh BEBIYUCIUTENFHBIE MOITHOCTH MEXKIY MOJIb30BATEIISIMHU CETH B 3a-
BUCHUMOCTH OT U3MEHEHHS UX MOTPEOHOCTEH U CII0)KHOCTH PElIaeMBbIX 3a/1a4;

7. CTAOMIM3UPOBATh M TOBBIINIATh YPOBEHH 3arpy3ku OBM u moporoctosiiiero nepu-
(epuitHoro o60pya0BaHUS;

8. coderaTth pabOTy B IIMPOKOM JIHAIa30HE PEKHUMOB: HAJIOTOBOM, NMAKETHOM, PEXKH-
Max «3arpoc-0TBET», a TaKXke cOopa, mepenayu 1 oOMeHa HHPpopMaLuei.
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Kak mokaspIBaeT MpakTHKa, 3a CYET PACHIMPEHUS BO3MOXKHOCTEH 00pabOTKU JaHHBIX, JTyd-
1Iei 3arpy3Ku pecypcoB U MOBBILICHUS HAJEKHOCTH (DYHKIIMOHUPOBAHMS CUCTEMBI B LIEJIOM CTOM-
MOCTh 00pPa0OTKM JAaHHBIX B BHIYMCIIMTENBHBIX CETSIX HE MEHEE YeM B IOJITOpA pa3a HUXKE 10 CPaB-
HEHHUIO ¢ 00pabOTKON aHAJOTUYHBIX JaHHBIX HA aBTOHOMHBIX DBM.

BoraucnurenbHbie ceTr KIacCuQUIUMPYIOTCS TI0 PA3IMYHBIM [TPU3HAKAM.

B 3aBHCHMOCTH OT TEPPUTOPHAJIBHOIO PACIOJIOKEHHsI A0OHEHTCKUX CHCTEM BBIYMCIIU-
TEJIbHBIE CETH MOXHO Pa3/IeIUTh HA TPU OCHOBHBIX KJIacca: TI00ajbHbIe, perHOHATbHBIC U JIOKAJIb-
HbIE.

Cern, cocrosiiye U3 MPOrpaMMHO-COBMECTUMBIX DBM, SABIAIOTCA 00HOpOOHBIMU WIN 20-
moeennvimu. Ecnin 9BM, BXoasiue B ceTh, IPOrpaMMHO HECOBMECTUMBI, TO TaKasl CETh Ha3bIBa-
e€TCSI HEOOHOPOOHOU UIH 2emepo2eHHOl.

ITo Tuny opraHuM3anuM nepeaayvy JAHHBIX Pa3IMyYalOT CETU: C KOMMYyTaLuel KaHa-
JIOB, C KOMMYTalMel cooOIIeHnl, ¢ KoMMyTaluel nakeTos. VIMeloTcs ceTH, UCIOJIb3YIOIINUE CMe-
IIaHHBIE CUCTEMBI IIepe1aul JaHHbIX.

ITo xapakTepy peanun3yemMbIX pYHKIUH CETH MOAPA3IEISIOTCS Ha:

svluUcIUmMenbHble, IPEeAHa3HAYCHHbIE JUIsl PELICHUs 3aJay yIpaBJIeHUS HA OCHOBE BBIYMC-
JUTENbHON 00pabOTKM NCXOJHON MH(pOpMaLIUK;

ungopmayuonnsie, TpeHaA3HAUCHHBIE JJI MOJYYEHMs CIIPABOYHBIX JAHHBIX 10 3aIlpOCy
IIOJIb30BaTEIICH;

cmewantsle, B KOTOPhIX PeaIn3yOTCs BBIUMCIUTENbHbBIE U HH()OPMaMOHHbIE (PYHKLIUH.

ITo cnoco0y ynpaBJieHHsI BBIYHUCIUTENbHBIE CETU AENATCS HA CETU C JACLEHTPaM30BaH-
HBIM, LIEHTPAJU30BAHHBIM U CMEIIAHHBIM yIpaBieHHeM. B nmepBom ciyuyae kaxnas OBM, Bxoxas-
11asi B COCTaB CETH, BKJIKOYAET MOJIHBIA HAOOP NPOrpaMMHBIX CPEJICTB JUIsl KOOPAMHALIMY BBIIIOJIH -
eMbIX ceTeBbIX omnepanuil. CeTu Takoro THIA CIOKHBI U JOCTATOYHO JAOPOTHU, TaK KaK ONEepaluoH-
HbIE cUCTEMBbI OTIEelbHBIX OBM pa3palaThiBatoTCsl ¢ OpHEHTalMel Ha KOJUIEKTUBHBIN JIOCTYN K
o0mieMy oo namsTu cetu. Ilpu 3ToM B KaXk/Iblif KOHKPETHBIIE MOMEHT BpEMEHH JO0CTYH K o0IIie-
MYy TIOJIIO TIAaMATH MPEAOCTABIISETCS TOIBKO i oaHoi DBM. A xoopaunaius padbotst 9BM ocy-
LIECTBIISAETCS MO YIIPABICHUEM €IMHON ONEPALIMOHHON CHUCTEMBI CETH.

B ycnoBusix cMemIaHHBIX CeTel MOJ LIEHTPAJIM30BaHHBIM YIPABICHUEM BEIETCS pEllIeHUE
3aja4, o0JIaJJaloIUX BBICIIUM NMPUOPUTETOM U, KaK MPaBUIIO, CBSI3aHHBIX C 00pabOTKONW OOIbIINX
00BeMOB UH(OPMAIIHH.

ITo cTpykType nmocTpoeHust (TONOJOTHM) CETHU MOJPA3AEINIAIOTCS Ha OJAHOY3JIOBbIE U MHO-
roy3J0Bbl€, O/JHOKaHAJbHbIE M MHOTOKaHaJbHbIE. Tomonorus — 3To KoHpurypauus rpada, Bepuiu-
HaMM KOTOPOTO SIBJISIOTCSI KOMITBIOTEPHI CETH WIN APyrue KOMMYHHUKAIlMOHHbIE YCTPOUCTBA, a ped-
pamMu — pU3NYECKUE CBA3M MEX]Y HUMH. TONogorus BHIYMCIUTEIBHON CETH BO MHOI'OM OIIpEensi-
eTcsl CTPYKTYPOH CEeTH CBSI3H, T.€. CIIOCOOOM COeMHEHHUs aOOHEHTOB Jpyr ¢ ApyroM u OBM. 13-
BECTHBI TaKHe CTPYKTYpPHI ceTeil: panuanbHas (3Be31000pa3Hast), KonbiieBas, MHOTOCBsI3HAS («KaX-
JBIA C KaXKABIMY»), HepapXxudeckas, «o0mas muHa» u 1p. (puc. 9.1).
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Pucynok 9.1. OcHoBHBIE THUIIBI CTPYKTYp cereid DBM:

(a) pamunanpHas (3Be3moobOpasHas); 0) KOJbIeBas; B) MHOTOCBSI3HAS; T') UEpApXUUCCKast; 1)
«oOmrast muHay; - DBM; O - y3en KoMMyTaluH.

a) B 3Be371000pa3Hoi (panuansHoii) JIBC B meHTpe Hax0oAUTCs MEHTPATbHBIN YITPaBIISIOIIAMA
KOMIIBIOTEp, TOCJIEI0BATEILHO CBS3BIBAIOIINICS C ADOHEHTAaMHU U CBSI3bIBAIOIIMM UX JAPYr € JIpy-
TOM.

0) B xonbieBoit JIBC nundopmanms nepenaercs mo 3aMKHyTOMY KaHanmy. Kaxapiii aOOHEHT
HEINOCPEICTBEHHO CBSA3aH C IBYMS OJIMKANIIMMU COCEIIMU, XOTS CIIOCOOEH B MPHUHIIUIIE CBSI3aThCS
¢ JIt0ObIM a0OHEHTOM CETH.

B) BO3MOXKHBI KOH(QUTypaluuu 0Oe3 OTYETIMBOIO XapakTepa CBsI3€il: IpeIesioM SBIseTCS
MOJTHOCBSI3HAsI KOH(MUTYpaLusl, KOTJla KKl KOMIBIOTEP B CETH HETIOCPEACTBEHHO CBSI3aH C JIO-
OBIM APYTUM KOMIIBIOTEPOM.

I') B APEBOBUIHON (MEPAPXUUECKOM) CYIIECTBYET INIABHBIM KOMIIBIOTEP, KOTOPOMY MOAUH-
HEHBI KOMITBIOTEPHI CIIEIYIOIIETO YPOBHSI.

) B LIMHHOW KOH(UIypaluu KOMIIBIOTEPHl MOAKIIOYEHbI K OOIIeMY JUlsl HUX KaHally
(1mHE), yepes KOTOPbIii MOT'YT 0OMEHUBATHCS COOOIIEHUSIMHU.

9.2 @yHKIMOHAIBbHBIE IPYNIILI YCTPOIMCTB B CETH

OcHoBHOE Ha3HAYeHHE JTHOO0N KOMIBIOTEPHON CETH - MPeI0CTaBlIeHne HHPOPMAITMOHHBIX U
BBIUMCIIUTEIBHBIX PECYPCOB MOJKIIOYEHHBIM K HEH MOJIb30BATEIISIM.

C 9T0i1 TOUKHM 3peHUs JTOKAIbHYIO BHIYMCIUTEIBHYIO CETh MOXHO pacCMaTpUBaTh KakK COBO-
KYITHOCTb CEpPBEPOB M pabOUYMX CTAHIIHI.

Cepeep - KOMIIBIOTED, MOAKIIOUEHHBIN K CETH M 00eCIIeUYnBaIOIIUI €€ MOoIb30BaTeNel omnpe-
JICJIEHHBIMH YCIIYTaMHU.

CepBepbl MOTYT OCYLIECTBIISITh XpaHEHUE JaHHBIX, yIpaBieHue 0a3amMu JaHHBIX, yJaJIeH-
HYI0 00paboTKy 3aJlaHu, eyaTh 3aJaHui U psig ApyTrux QyHKIUH, TOTPeOHOCTh B KOTOPBIX MOKET
BO3HUKHYTb Y IIOJIb30BaTenel ceth. CepBep - HCTOUYHUK PECYPCOB CETH.

Pabouas cmanyua - nepcoHaNbHBIA KOMIIBIOTED, MOAKIIOUEHHBIM K CETH, Yepe3 KOTOPbIi
I10JIB30BATENb MOJIY4AET JOCTYII K €€ PECYPCaM.

Pabouas cranuus cetn QyHKIMOHMPYET KaK B CETEBOM, TaK U B JIOKaJIbHOM pexume. OHa
ocHallieHa coOcTBeHHOU omepannonHoi cucremoit (MS DOS, Windows u T1.1.), obecnieunBaer
M10JIb30BATENsI BCEMH HEOOXOIMMBIMU UHCTPYMEHTAMH ISl pELICHUs] TPUKIAaIHbIX 3a/1a4.

Ocoboe BHUMaHUE CIIEAyeT YAEIUTh OJAHOMY U3 THIIOB CEpBEpOB - (haillIoBOMYy cepBepy
(File Server). B pacnpocTpaHeHHONH TEPMHUHOJIOTMU JUIsl HETO MPHUHITO COKpAIEHHOE Ha3BaHUeE-
¢haiin-cepeep.

daiin-cepBep XpaHUT JaHHBIC MMOJIH30BATENEH CETH U 00ECTICYMBAET UM JTOCTYII K ATUM JaH-
HBbIM. DTO KOMIBIOTEP C OOJIBIION €MKOCTHIO ONEPAaTUBHOM MaMATH, KECTKUMHU JUCKaMH OOJIBIION
€MKOCTH U JJOTIOJTHUTEIbHBIMU HAKOMUTEISIMU HA MAarHUTHOM JIEHTE (CTpUMMEpPaMU ).

OH paboTaer noJ ynpaBjieHHEM CHEIMaIbHON ONEpaliMOHHON CUCTEMBI, KOTOpas obecreun-
BaeT OJTHOBPEMEHHBIN JJOCTYII MOJIb30BaTENEel CETH K PacloIOKEHHBIM Ha HEM JJaHHBIM,

daiin-cepBep BHIMOTHAET CIEAYIOMNE (YHKIUU: XpaHEHUE TAaHHBIX, apXUBUPOBAHUE JaH-
HBIX, CHHXPOHU3ALIMIO0 U3MEHEHNN JaHHBIX Pa3IMYHBIMU 10JIb30BATEISIMH, NTepeiady JaHHbIX.

JInst MHOTHMX 337a4 MCIIOJIb30BaHHE OJHOTO (paiii-cepBepa OKa3bIBAETCS HEAOCTATOYHBIM.
Toraa B ceTb MOTYT BKJIIOYAThCSI HECKOJIBKO cepBepoB. BO3MOXKHO Takke MpUMEHEHHE B KaueCcTBe
daiin-cepsepoB MuHU-OBM.

Cnoco0bl KOMMYTALMH U NepeJadyu JaHHbIX

Bce ODBM, o0beauHEeHHBIE B CETh, JCNATCS Ha OCHOBHBIE M BCIOMOrarenbHble. OCHOBHBIE
OBM - 310 abonentckre IBM (xinenTsl). OHU BBIOJHAIOT BCe HEOOXOAUMbIE HH()OPMALIMOHHO-
BBIYUCIUTENbHBIE pabOTHl U ONpeNeNoT pecypcsl cetu. Beomorarensusie 9BM (cepBepsl) ciy-
XKaT I IpeoOpa3oBaHus U iepenadn nHpopManun ot o a0 IBM k apyro# mo kaHaigam CBS3U U
KoMMyTalnoHHBIM MamuHaM (host-OBM). K kadecTBy 1 MOIIIHOCTH CEPBEPOB MPEAbSIBISIFOTCS T10-
BBIIIICHHBIC TPEOOBAHMS, @ B POJIM XOCT-MAIIMHBI MOTYT BBICTYMATh Jt0ObIe [IDBM.

KnuneHnt — npunoxeHue, moceliaronee 3anpoc k cepepy. OH oTBedaeT 3a 00paboOTKy, BbI-
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BOJ MH(OPMAIUH U TIepeady 3ampocoB cepBepy. B kauectBe D9BM kiueHTa MOKET OBITH UCIIOJb-
30BaHa Jitobas OBM.

CepBep — nepcoHanbHast WM BUpTyainbHast OBM, BeimonHsomas GyHKIUN 0 00CTyK1Ba-
HUIO KJIMEHTa M paclpelessonas pecypchbl CUCTEMbI: IPUHTEPHl, 0a3bl JaHHBIX, MPOrPaMMBbI,
BHEIIIHIOK MamsTh U Jip. CeTeBoil cepBep MOAAEep )KUBACT BBITOTHEHHE (DYHKIMI CeTEeBON omeparu-
OHHOM CHCTEMBbI, TEPMHHAJIbHBI — BBINOJIHEHUE (YHKLIMH MHOIONOJIb30BATEIBCKONH CHCTEMBI.
Cepsep 0a3 naHHbIX oOecrieunBaeT 0OpabOTKy 3alpocoB K 0a3aM JaHHBIX B MHOT'OIOJIb30BATEIlb-
cKkux cuctemax. OH SIBISETCS CPECTBOM PEIIEHUs CETEBBIX 33/1a4, B KOTOPBIX JIOKAJIBHBIE CETH HC-
HOJIB3YIOTCS AJIs1 COBMECTHOM 00paOOTKHM aHHbBIX, @ HE MPOCTO Ui OPraHU3alUK KOJJICKTUBHOIO
MCII0JIb30BaHUsl yJAJIEHHBIX BHEIIHUX YCTPOMCTB.

Host-OBM — OBM, ycTaHOBIIeHHas B y3J1aX CETH W PEIIAIOIIasi BOIIPOChl KOMMYTAIIMHU B Ce-
ti. KommyTanmonHnas cetb o0pasyeTcst MHOKECTBOM cepBepoB U host-DBM, coennHeHHBIX (U3M-
YECKUMU KaHaJIaMU CBSI3U, KOTOPBIE HA3bIBAIOT MAaruCTpalbHBIMU. B KauecTBe MarucTpaibHbIX Ka-
HAJIOB MCIIOJIB3YIOT KOAKCHAIbHBIE M ONITOBOJIOKOHHBIE Kaben, KaOeln TUIa «BUTAas Iapa.

OcHoBHas (pyHKIUS CUCTEM Iepefayl JaHHbBIX B YCIOBHUAX (YHKLMOHUPOBAHUS BBIYMCIIH-
TEJIBHBIX CETEH 3aKIII0YaeTCsl B OPraHU3aIiK OBICTPOI M HAJe)KHOU Nepeaadr HH(pOpMaIiu mpouns3-
BOJIbHBIM a0OHEHTaM CETH, a TAK)KE B COKPALEHUU 3aTpaT Ha Nepeaayy JaHHBIX.

Baxkneiiast xapakTepucTuka ceTell nepeadyn JaHHbIX — BpeMsl JOCTaBKU MUH(popManuy —
3aBUCUT OT CTPYKTYpbI CETH Iepeauu JaHHBIX, IPONYCKHOM CIOCOOHOCTH JIMHUM CBSI3HU, a TaKXKe
0T crioco0a COeMHEHUST KaHAJIOB CBSI3U MEKIY B3aUMOJICHCTBYIOIMIMMU AOOHEHTaMH CETH U CIIOCO-
0a mepesayM AaHHBIX 110 ATUM KaHajlaM. B HacTosiiee BpeMsl pa3ivyaroT CUCTEMBI Iiepeiaun daH-
HBIX C ITOCTOSIHHBIM BKJIFOUCHHEM KaHAJIOB CBSI3U /KOMMYTHPYEMbIC KaHAIIBI CBSI3M) U KOMMYTaluen
Ha BpeMmsl nepejadyr HHPOPMALMH 110 3TUM KaHaJIaM.

[Tpu ucnonb30BaHUM HEKOMMYTHPYEMBIX KaHAJOB CBSI3U CpENCTBA MpHEMa-Iiepeaadu abo-
HEHTCKUX IyHKTOB U OBM NOCTOSHHO COEIMHEHBI MEX]y cOOOM, T.e. HAXOAATCS B PEXKUME «On-
line». B 3TOM ciiy4ae OTCYTCTBYIOT MOTEPH BPEMEHU Ha KOMMYTAIIMIO, O0ECIIEYnBaIOTCS BBICOKAs
CTETeHb TOTOBHOCTH CUCTEMBI K Tepeiade nHpopmaluu, 6osiee BICOKast HaIeKHOCTh KaHAJIOB CBsI-
34 U, KaK CJIEJICTBUE, TOCTOBEPHOCTH Nepeaaun uHpopmanuu. Hegocratkamu Takoro criocoda op-
TaHWU3alUU CBS3U SIBIISIOTCS HU3KUH KO3 PUIIMEHT MCII0Ib30BaHMs anapaTypsl epeadn JaHHbIX
U JINHUM CBSI3U, BBICOKME PAcXO/bl HA KCILTyaTalnio ceTH. PeHTabenbHOCTh MOIOOHBIX ceTel 1o-
CTUTaeTCs TOJIBKO MPHU YCIOBUM JOCTATOYHO IOJHOM 3arpy3KH ITHUX KaHAJIOB.

[Tpu xoMMyTanuu aOOHEHTCKUX MYHKTOB 1 DBM TonbKO Ha Bpems nepenaun HHPOopMaIiuu
(T.e. HOpPMAJIbHBIM PEXXHUMOM JUISl KOTOPBIX sBJsieTCs pexuM «off-liney») mpuHIun nocrpoenus ysna
KOMMYTallUU ONpeJeseTcs crnocodaMu opraHu3alii IpoxXoXkaeHus HH(pOpMalluY B CETSIX nepena-
4y gaHHBIX. CyIIEeCTBYIOT TPU OCHOBHBIX CIOCO0a MOJITOTOBKH U INepeaud UH(GOpMAIUU B CETsX,
OCHOBaHHBIX HAa KOMMYTAI[UH1: KAaHAJIOB, COOOIIEHUI 1 [TaKETOB.

Kommymayusa kananos. Ciocod KOMMyTaIlMM KaHAJIOB 3aKJIFOYAETCsl YCTAaHOBJICHUU (HU3H-
YECKOro KaHaljla CBSI3U JJI Iepefauyd JaHHBIX HEMOCPEACTBEHHO MeXIy aOoHeHTamu ceTd. [lpu
UCITOJIb30BAaHUM KOMMYTHPYEMBIX KaHAJOB TPakT (IyTh) Meperadyu JaHHBIX 00pa3yercs M3 caMHxX
KaHaJIOB CBSI3U M YCTPOICTB KOMMYTAI[H, PACIIOJIOKEHHBIX B y3JIaX CBSI3U.

VYcTaHOBIIEHUE COEMHEHUS 3aKIII0YaeTCs B TOM, YTO a0OHEHT MOCHIJIAaeT B KaHAN CBS3U 3a-
JaHHBIA HA0Op CHMBOJIOB, MPOXOKIEHUE KOTOPBIX MO CETH Y€pPe3 COOTBETCTBYIOIIHNE Y3JIbl KOMM Y-
TaIlMM BBI3BIBAET YCTAHOBKY HYKHOTO COETMHEHUS C BBI3bIBAEMBIM a0OHEHTOM. DTOT TPAH3UTHBIN
KaHaJ o0Opa3yercsi B Hayaje ceaHca CBsI3U, ocTaeTcs (PUKCUPOBAHHBIM HA MEPHUO]I Meperadyu Bceil
UH(OPMALIMU U Pa3pbIBAETCs TOJIBKO MOCIE 3aBEPIICHUS Nepeadyd HH(POpMAaIIH.

Takoil cnocob coeTuHEHUs UCIIONb3YeTCs B OCHOBHOM B CETSX, Te TpeOyeTcst 00ecneynTh
HEMPEPbIBHOCTh IepeJaun COOOIIeHUH (HampuMmep, MpPU HCIOJIb30BAaHUM Tele()OHHBIX KaHAJIOB
CBs3M U aboHEeHTcKoro tenerpada). B aTom ciydae cBsi3b aDOHEHTOB BO3MOKHA TOJIBKO IIPU YCIIO-
BUHU HCIIOJIb30BaHMSI UMY OJHOTHITHOM aImaparypbl, OMHAKOBBIX KAHAJIOB CBSI3H, & TAKXKE €IUHBIX
KOJIOB.

K nocronmHcTBaM AaHHOTO CIIOCOOA OpraHU3alMK COeIMHEHUS a0OHEHTOB CETH CIEIYyeT OT-
HECTH:
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rHOKOCTb CUCTEMBI COCTUHEHHUS B 3aBUCIMOCTH OT U3MEHEHUS OTPEOHOCTEIH;

BBICOKYIO 3KOHOMUYHOCTh MCIOJIb30BaHUSl KaHAJIOB, JOCTUTAaeMYIO 3a CUET UX IKCIUIyaTa-
IIUH TOJIBKO B TEUEHUE BPEMEHHU YCTAHOBJICHHUS CBSI3U M HEMIOCPECTBEHHO MEepeIauu JaHHBIX;

HEBBICOKHE PACXObl Ha SKCIUTyaTallMi0 KaHAJIOB CBSI3U (Ha MOPSIOK MEHBIIIE, YeM MPH IKC-
IUTyaTaliil HEKOMMYTHPYEMBIX JINHUH CBSA3H).

Cnoco0 KOMMyTalMK KaHallOB 0oJjiee OnepaTUBHBIN, TaK KakK MO3BOJISIET BECTU HEINPEPbIB-
HBIN IBYCTOPOHHMI 00MEH HH(pOopMaIMel MeXAy AByMs a0OHEHTaMU.

HepocraTkamMmu KOMMYTHPYEMBIX KaHAJIOB CBS3H SBIISETCS HEOOXOIUMOCTh UCIOIB30BaHUS
CHEUHATBHBIX U KOMMYTHPYIOIIUX YCTPOMCTB, KOTOPHIE CHMXKAIOT CKOPOCTh MEpeAayH JaHHBIX U
JIOCTOBEPHOCTH IepenaBaeMoil nudopmanuu. Vcnonb3oBaHue crelUalbHbIX METOAOB M CPENCTB,
00ecTeynBarOIIMX MOBBIIICHHE JOCTOBEPHOCTH Mepeaadu WH(GOpMAIMKA B CETH, BJICYET 3a COOOMU
CHI)KEHHE CKOPOCTH Mepeayuu JaHHbIX 32 CUET:

yBeIU4eHUs: 00beMa repeiaBaeMoi HHPOPMALIUH, BBI3BAHHOTO HEOOXOAUMOCTBIO BBEACHUS
M30BITOYHBIX 3HAKOB;

NOTEPb BPEMEHU Ha KOJUPOBaHHE WHPOPMALIUHU B y3JIe-TiepeIaTUuKe U JeKOTUPOBaHHE, JIO-
TUYECKHUI KOHTPOJIb U IPyTHUe MpeoO0pa3oBaHus — B y3Je-IIPHEMHHUKE.

Haxkomnern, cokpamieHne MOTOKOB MH(POPMALMU HUXKE MPOMYCKHOW CHOCOOHOCTH armapart-
HOM YaCTH M KaHAJIOB CBSI3U BEJET K HEJAOTPYy3Ke KaHaja, a B IePHO]] MTUKOBOM HAarpy3KH MOYKET BBI-
3BaTh OIpEIeIICHHBIC TIOTEPH BHI30BOB.

Kommymauun cooowenui. Ilpu koMMmyTanuu cooOIIeHUH MOCTyMaromas Ha y3el CBs3U
uHpOpMaLUs TepeaeTcsl B MaMsATh y3Ja CBS3H, IOCJE Yero aHAIM3UPYETCs ajpec moiydaTens. B
3aBHCHMOCTH OT 3aHSATOCTH TpeOyeMoro kaHasia cooOmieHne Inbo nepeaaercs B NaMsITh COCETHETO
y371a, 100 CTAaHOBUTCS B OUepeib JJIsl OCIeayromleil nepenayn. Takum o6pa3om, crmocod KOMMY-
Tanuu cooOlIeHn obecreynBaeT MO3TAIHbIM XapakTep nepenadn uHdopmanuu. B atom ciyuae
COOOIICHUS COMEPKAT aAPECHBIN MPU3HAK (3ar0JIOBOK), B COOTBETCTBHH C KOTOPBIM OCYIIECTBIISCT-
cs aBTOMaTHuecKas nepefaya WHPOPMALUU B CETH OT abOHEHTa-lepefaTuuka K aOOHEHTY-
npueMHUKY. Bce QyHKImm corimacoBaHus paOOTBHl OTIENBHBIX YYaCTKOB CETH CBSI3H, a TaKXKe
ylpaBiieHUE nepeaayeil cOOOIeHN U UX COOTBETCTBYIONIYIO 0OpaOOTKY BBIMOIHAIOT LEHTPHI (y3-
Jbl) KOMMYyTaluu coobmieHnil. OCHOBHOE (PYHKIMOHAIbHOE Ha3HauY€HUE IIEHTpa KOMMYTAallUU CO-
o01mieHnit — obecneunTh aBTOMaTHYECKYIO Mepenady nHpopMauu oT aboHeHTa K aDOHEHTY B CO-
OTBETCTBHH C aJPECHBIM MPHU3HAKOM COOOIIEHHS U TPeOOBAHUSAMHU K Ka4eCTBY U HAJCKHOCTH CBSI-
31.

Metoa KOMMYyTaIlMUd COOOIICHHUI 00ecTieunBaeT He3aBUCUMOCTh pa0OThl OTJEIBHBIX Y4acT-
KOB CETH, YTO 3HAYUTEIHHO MOBBIIAET 3PPEKTUBHOCTh UCIOIb30BaHUS KaHAJIOB CBSI3U MPH Iepe-
Jlaye OJIHOTO W TOTO ke 00bema mHpopmaiuu (KoTopasi B 3TOM Cilydae MOXKeT aocturath 80 —
90% oT MakcHUMaJbHOIO 3HaYeHUs). B cucteme ¢ komMyTaruei cooOIIeHNI MPOUCXOUT CIIIaKU-
BaHUE HECOTJIACOBAHHOCTH B MPOITYCKHOM CIIOCOOHOCTH KaHaJoB U Ooiiee 3 (HEeKTUBHO peanus3yeT-
sl lepeiaya MHOT0/IPECHBIX COOOIIEHHH (Tak Kak He TpeOyeTcs OTHOBPEMEHHOTO OCBOOOKICHHS
BCEX KAHAJIOB MEXIY Y3JIOM-TIEPEIaTINKOM H y3JIOM-TIpueMHUKoM). [lepeqaua mHpopmanum Mo-
KeT MPOU3BOAMUTHCS B JIIOOOE BpeMs, TaK Kak MpsiMasi CBsi3b AOOHEHTOB JAPYT C APYroM HeoOs3a-
TEJbHA.

K Henocratkam mMerona cieayeT OTHECTH OJHOCTOPOHHHH Xapaktep CBs3u Mexay aboHEeH-
TaMH CETH.

Jnis Gornee MOTHOM 3arpy3Ku KaHaioB U MX 3()()EKTUBHOTO MCIOJIb30BaHHS BO3MOXHO COB-
MECTHOE NMPHUMEHEHHUE TEePEUUCICHHBIX METOJIOB KOMMYTAITUH, OCHOBOW KOTOPOTO CIYKAaT CIEIy-
IOIIHE YCIOBUS:

UCTIOJI30BaHUE B OJTHOM M TOM XK€ y3JIe CBSI3M allaparypsl UIi KOMMYTAllMd KaHAJIOB U
JUIE KOMMYTAIMM COOOIIEHUH (TOr0 WM MHOTO Croco0a KOMMYTAIlMM B y3Jie OCYILECTBIISETCS B
3aBHCUMOCTH OT 3arpy3KH KaHAaJIOB CBSI3M);

OpraHu3aIysl CeTH ¢ KOMMYTAIMel KaHaJIoB Ul Y3JI0B BEPXHUX YPOBHEH MEpapXuH U KOM-
MyTAaIiu COOOIICHUH /TSI H)KHUX YPOBHEH.

Kommymauyus nakemos. B mociennue rojapl MOSBWICSA €€ OAMH CIIOCOO KOMMYTaLUU
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a0OHEHTOB CETH — TaK Ha3bIBacMasi KOMMYTAIHUS MAKETOB. DTOT CIIOCOO codeTaeT B cebe psia mpe-
UMYIIECTB METOJIOB KOMMYTAIIUU KaHAJIOB U KOMMYTAIlMK cOOOIIeHui. [Ipn KoMMyTanuu nakeros
nepe]; HauajaoM Tepefadn cooOImeHue pa3ouBaeTcss Ha KOPOTKUE TTaKeThl (PUKCUPOBAHHOW JJTUHBI,
KOTOpBIE 3aTeM MEPEAAr0TCs MO CeTH. B MyHKTEe HAa3HAYEHUS 3TH MAKEThl BHOBb OOBEAMHSIOTCS B
MepPBOHAYAILHOE COOOIIEHNE, a TaK KaK UX JJIMTEIbHOE XPAHCHUE B 3alIOMUHAIONIEM YCTPONCTBE
y3J1a CBSI3U HE MPEJIO0JIaracTcs, MakeThl MePeatoTCs OT y3i1a K y3JIy ¢ MUHUMAaJIbHOM 33JIePKKOU BO
BpEMEHH. B 3TOM OTHOIIICHUH YKa3aHHBII METO/ OJIM30K METOAY KOMMYTAIlUU KaHAJIOB.

[Ipu koMMyTanuu MaKeToB UX (PUKCHpOBaHHAs JTMHA oOecrieunBaeT Y (HEKTUBHOCTH 00Opa-
OOTKH TAaKeTOB, MPEAOTBpAIaeT OJOKUPOBKY JIMHUN CBS3M M 3HAYUTEILHO YMEHBIIAET €MKOCTh
TpeOyeMoii TPOMEKYTOUHOM MAaMSTH Y3JIOB CBsI3U. Kpome Toro, cokparaeTcst BpeMst 3aJICpyKKU IpU
nepenave nHGopmammu, T.e. CKOPOCTh Nepeaun HH(POPMAIIMH MPEBBIIIACT AHATIOTUYHYIO CKOPOCTh
IPU METO/Ie KOMMYTAIIUU COOOIIICHUH.

K HepocTaTkam MeToja ClIeIyeT OTHECTH OJHOCTOPOHHHM XapaKTep CBSA3U MEXIy aOOHEH-
TaMH CETH.

PaznnuaroT Ba OCHOBHBIX THIIA CHCTEM CBSI3M ¢ KOMMYTAallUeH TaKeTOB:

B CHUCTEMaX nepe02o muna yCTPOUCTBO KOMMYTAIMH aHAIM3UPYET aJI[pec MECTa Ha3HAYCHUS
KQK0T0 MIPUHSATOTO TTAKeTa M ONPEe/IeNsieT KaHall, HeOOXOMMBIH JIIs iepeaadu HHPOpMaIInu;

B CHUCTEMax 6mopo20 muna MaKeThl PACChUIAIOTCS MO BCEM KaHajaM M TEPMHUHAJIAM, Kax-
IbIA KaHa (TEpMHHAJ), B CBOIO OYepeib, MPOAHATM3UPOBAB aJpec MECTa Ha3HAYCHUS IaKeTa U
CPaBHUB €ro ¢ COOCTBEHHBIM, OCYIIECTBIISICT IIPUEM U JallbHEHIIYI0 nepenaqy (00paboTKy) makera
00 UTHOPUPYET €rO0.

[lepBhIid THIT CHCTEM KOMMYTAIlUU MAKETOB XapaKTEPEeH IS TJIOOANBHBIX CETeH C OrpoM-
HBIM YHCJIOM KaHAJIOB CBSI3M M TEPMUHAIOB, BTOPOU THIT PUMEHUM JJISI CPABHUTEILHO 3aMKHYTBIX
ceTell ¢ HeOOJIBIINM YHCIIOM aDOHEHTOB.

TEMA 10. TJIOBAJIBHASA CETb MHTEPHET. OCHOBHBIE CEPBUCbHI HNH-
TEPHETA

10.1 Crpykrypa Internet

10.2 Cucrema agpecanuu B Internet

10.3 CriocoObl opraHnu3anuu nepenayd HHGopManuu

10.1 Crpykrypa Internet

Internet mpeacTaBisieT coboi TII00ANTBHYIO KOMIBIOTEPHYIO ceTh. CaMO €€ Ha3BaHUE O3Ha-
qaeT "Mexay cerei". ITo ceTh, COEUHSIONIAS OTACIbHBIE CETH.

Jlormueckast cTpykTypa Internet mpencraBisier co0oil HEKOe BHUPTYyalbHOE OObETUHEHHE,
UMeloIee CBOe COOCTBEHHOE MH(POPMALIMOHHOE POCTPAHCTBO.

Internet obecnieunBaeT oOMeH MH(OpMaLMeld MEXy BCEMH KOMIIbIOTEpaMH, KOTOpPbIE BXO-
JISAT B CETH, MOJAKIIOYEHHBIE K HEel. Tunm KoMIbOTEpPa U UCIOJIb3yeMasi UM ONEPAIIMOHHASI CUCTEMA
3HayeHus He uMeroT. CoelMHEeHNe ceTei 001aaaeT rpoMaHbIMU BO3MOXKHOCTAMU. C cOOCTBEHHOTO
KoMIIbIoTepa J1000i aboHeHT Internet MoxeT mepenaBaTh cOOOIEHUS B APYrod TOpoi, MpocMmart-
puBaTh Karajor oubauoreku Konrpecca B BammHrTone, 3HaKOMUTbCSA ¢ KapTUHAMU Ha TOCTIeIHEN
BHICTaBKE B My3ee Merpononuren B Heio-Hopke, yuactoBats B KoH(bepenuun IEEE u naxe B ur-
pax ¢ abOHEHTaMH CETH U3 pa3HbIX cTpaH. Internet nmpenocTaBisieT B pacopssKeHUE CBOUX IMOJIb30-
BaTeJIed MHOYKECTBO BCEBO3MOKHBIX PECYPCOB.

OcHoBHEBIE sSUeilkn Internet -JIokaabHBIE BEIIHUCIUTEIBHBIE CETH. JTO 3HAYMT, YTO Internet
HE IIPOCTO YCTAHABIIMBAET CBSI3b MEXY OTJEIBHBIMU KOMIBIOTEPAMH, & CO3JAET IIYTH COCIUHEHUS
Juist 0oJsiee KPYMHBIX €IUHUIL - TPYII KOMIbioTepoB. Eciu HekoTopas JoKanbHasi CETh HEMOCpeI-
CTBEHHO TMOJKJIIOYEeHA K Internet, To kaxmas pabouasi CTaHIMS TOW CETH TaKKE MOXKET MOJKIO-
yatbes K Internet. CymecTByIOT TakKe KOMITBIOTEPBI, CAMOCTOSTENIBHO MOJIKIIOYEHHbIE K Internet.
Onu Ha3pIBaOTCs XocT-KoMmbioTepamu (host - xo3stiH). Kaxkapiid MOAKIIOYEHHBIH K CETH KOMIIBIO-
Tep UMEET CBOH azpec, 0 KOTOPOMY €ro MOXKET HaTH aOOHEHT U3 JII000H TOUKH CBETA.
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Cxema moAKIIOueHus JTOKaIbHOU ceTu K Internet mpuBenena Ha puc.10.1. BaxHoii ocobeH-
HOCTBIO Internet sIBJsi€TCS TO, UYTO OHA, OOBEAUHSS PA3IMYHbIC CETH, HE CO3/IaeT MPU ATOM HUKAKOM
MepapXuu - BCE KOMITBIOTEPHI, OJIKIFOYEHHBIE K CETHU, PABHOIIPABHBI.

B Internet

I 1

| Mapmpyrazatop |

v

CepEep
MoEanBHO R
CETH

Pabouan Pabouan Pabouan Pabouasn
CTaHI KA CTAHIHA CTAHITHA CTAHIHA

Pucynok 10.1 - IloakmroueHue nokanbHOM ceTH K Internet.

10.2 Cucrema aapecanuu B Internet

Internet camocTosTENIEHO OCYIECTBISIET Niepenauy nanubeix. K adpecam cmanyuii npenbsis-
JSIFOTCS CTIEUANIbHBIE TpeOOBaHUs. AZIpec JOKEH UMETh (popMaT, ITO3BOJISIONINI BECTH ero oopa-
00TKY aBTOMaTHYECKH, U JOJHKEH HECTH HEKOTOPYIO HH(OPMAIIMIO O CBOEM BIIaJIeNbIIe.

C 5TO# 1enplo A KaXIO0ro KOMIBIOTEpa yCTaHABIMBAIOTCS JBa ajapeca: nugppooit IP-
anpec (IP - Internetwork Protocol - MexceTeBO# MpOTOKOII) U JOMEHHBIN apec.

O06a >Tu azpeca MOTYT IPUMEHSIThCS paBHOIIEHHO. LlndpoBoii anpec ymodeH st 00paboTku
Ha KOMIIBIOTEpE, a JOMEHHBIH ajjpec - A1 BOCIIPUATHUS TOJIb30BATEIIEM.

Lugposoii adpec nmeet nuny 32 outa. [{ns ynoOcTBa OH pasesnsercs Ha 4eThipe Oioka
1o 8 OUT, KOTOPBIE MOYKHO 3aIUCaTh B JIECATUYHOM BUE. AJIpec CONEPKUT MOIHYIO HH(OpMAIHIO,
HEOOXOIUMYIO JUISl HAEHTU(PUKALUN KOMIIBIOTEPA.

JlBa G0Ka ONpENeINsoT agpec CeTH, a ABa JAPYrHe - ajJpec KOMIbIOTEpa BHYTPU 3TOW CETH.
CymiecTByeT ONpeieseHHOe MPaBWIO Ul YCTAHOBJICHUSI TPAHUIBI MEXAY dTHMH anpecamu. Ilo-
stomy [P-anpec BkimrouaeT B cebst TpU KOMIIOHEHTA: aJJpec CETH, ajpec MOJICETH, afpec KOMIbIOTe-
pa B IIOJCETH.

B  nBomunom kozme 1MdpoBOH  ajpec  3amMChIBaeTCS  CIEAYIOUIMM  00pa3oMm:
10000000001011010000100110001000. B necaruunom kojne oH umeer Bua: 192.45.9.200. Anpec
cetu - 192.45; anpec noaceru - 9; anpec kommnerotepa - 200.

Jlomennwiii adpec onpenenser 00acTh, NPEICTABISIIONIYIO Pl XOCT-KOMIIBIOTEPOB. B 0T-
JUYUe OT UQPPOBOro agpeca OH YUTAeTCs B 0OpaTHOM nopsake. BHavane uaer ums KoMIbloTepa,
3aTeM UMsI CETH, B KOTOPOI OH HAXOJUTCS.

YroObl aboHeHTaM Internet MO’kHO OBLIIO TOCTATOYHO MPOCTO CBSI3ATHCA JIPYT C APYTrOM, BCe
IIPOCTPAHCTBO €€ aJpecoB pasiensercs Ha o0lacTu - AoMeHbl. Bo3MoXkHO Takke pas3jieneHue o
oTpesieIeHHBIM MTPU3HAKAM U BHYTPH JIOMEHOB.

B cucreme anpeco Internet MpuHSATHI TOMEHBI, TIPEICTaBICHHBIE TEOTPAPUIESCKUMH PETHO-
Hamu. OHM UMEIOT UM$1, COCTOSIIEE U3 IBYX OYKB.

['eorpaduyeckue noMeHbl HEKOTOPHIX cTpaH: @pannums - fr; Kanana- ca; CILA - us; Poccus
- Tu.

CyIecTBYIOT U IOMEHBI, pa3/elIeHHbIE TT0 TEMAaTHYECKUM MpU3HAKaM. Takne TOMEHBI HMe-
10T TPEXOYKBEHHOE COKpAIlEHHOE Ha3BaHHUE.

VYuebnsie 3aBeaeHus - edu. [IpaBurenscTBeHHBIC yupexaeHus - gov. Kommepueckue opra-
HU3AIHH - COm.

KommberorepHoe uMs BKIIIOYAaeT, KaKk MUHUMYM, JBa YpOBHS JOMEHOB. Kaxk1blii ypOBEHbD .
oTaenseTcst OT Apyroro Toukoi. CreBa OT JOMEHa BEPXHETro YPOBHSI PAcIlONaraloTcst Ipyrue uMe-
Ha. Bce nMeHa, Haxopsmuecs ciesa, - MOAI0MEHbI AJis OOLIEeTo T0MeHa.
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CymectByeT ums tutor.splu.edu. 3necb edu - oOMUA TOMEH IJIsl IIKOJ M YHUBEPCUTETOB.
Tutor - TOAIOMEH Sptu, KOTOPBIH SBISIETCS MOAJIOMEHOM edu.

Jlnst monb3oBareneid Internet agpecaMmu MOTyT OBITH TPOCTO UX PETUCTPAILIMOHHBIC KMEHA Ha
KOMIIBIOTEpE, MOAKIIOUEHHOM K CeTH. 3a UMEHEM cliefiyeT 3HaK (@. Bce 3o cieBa npucoenunsercs
K HIMEHU KOMIIbIOTEPA.

[Tonb30Baresnb, 3aperucTPUPOBABLINIICS MO UMEHEM Vicfor Ha KOMIIBIOTEpPE. UMEIOLIEM B
Internet ums tutor.splu.edu. Gyner umeTh azpec:

vicior@tutor.sptu.edu.

B Internet MoryT UCcnoJib30BaThCs HE TOJIBKO UMEHA OTACJIBHBIX JIKOJEH, HO U UMEHA TPYIII.
st 00paboTKK MyTH MOUCKA B IOMEHAX MMEIOTCS clielualibHble cepBepbl uMeH. OHu npeodpaszo-
BBIBAIOT JIOMEHHOE UMS B COOTBETCTBYIOIINN ITU(POBOI aipec.

JlokanbHBIM cepBep IMepenaeT 3anpoc Ha II00albHbIN cepBep, UMEIOLIUI CBSI3b C APYTUMU
JIOKaJIbHBIMM cepBepaMu UMeEH. [103TomMy MOab30BaTENi0 MPOCTO HET HUKAKOM HE00X0auMoCTh
3HaTh HU(POBBIE ajipeca.

10.3 cnoco0bI opranu3zanuu nepeaayu HHGpopmanuu

Onexmponnasa nouma (e-mail-electronic mail) BeimonusieT GyHKIUM 0ObIYHOM MOYTHL. OHA
oOecnieunBaeT nepeaavy cOOOLIEHUI U3 OAHOIO MyHKTa B Apyroi. ['JTaBHBIM ee MpeuMyliecTBOM
ABIISIETCS HE3aBUCHUMOCTh OT BpEMEHH. DJIEKTPOHHOE MUCHMO MPUXOIUT Cpasy K€ IMOclie ero oT-
IIPABJICHUS U XPAaHUTCS B MOYTOBOM SIIIMKE JI0 MOIY4YeHUsl ajpecaroM. Kpome TekcTa OHO MOKET
coJiepkath rpaduyeckue 1 3ByKoBbIe (ailiibl, a TAaK)Ke ABOUYHBIC (hAIIbI - TPOTPAMMBI.

DNEeKTPOHHBIE TMCbMa MOTYT OTIIPABJIATHCS Cpa3y IO HECKOJIbKUM ajpecaM. [lonb3oBarens
Internet ¢ MOMOIIBIO ANMEKTPOHHON MOYTHI MOTYUYAET JOCTYI K PAa3IMYHBIM YCIyTaM CETH, TaK Kak
OCHOBHBIE CEpBHCHBIC TporpaMMmsl Internet nmeror uHTepderic ¢ Heil. CyTh Takoro moaxona 3a-
KIIFOYAeTCsl B TOM, YTO Ha XOCT-KOMITBIOTED OTIIPABIISIETCS 3aMpOC B BUJE AJIEKTPOHHOTO MUCHMA.
TekcT nmucpMa CoIepKUT HabOp CTaHAAPTHHIX (POPMYITHUPOBOK, KOTOPBIE M 00ECIIEUNBAIOT AOCTYI K
HY>KHBIM QyHKIUSAM. Takoe cooOIieHre BOCIPUHIMAETCS KOMITBIOTEPOM KaK KOMaH/1a U BBITIOJH sI-
€TCs M.

Jlnist paGoThI ¢ AJIEKTPOHHON MOYTOM CO3/1aHO OOJBIIOE KOJTUYECTBO MPOrpaMM. Mx MOKHO
00beMHUTh 1oJ] oOoOmarmmuM HazBanueMm mail. Tak, mis paboTel mons3oBareneid B MS DOS
npUMeHsieTcs mporpamma bml, Hanbonee pacnpocTpaneHHOM mporpammoit s Unix-cucTeM sBIs-
etcst nporpamma elm. [loxanyii, ogHa u3 Hanbosee yI0OHBIX U HECIOKHBIX B UCIIOJIb30BAaHUU NP O-
rpamM - Eudora mist Microsoft Windows. B onepanrionnoii cucreme Windows paboTy ¢ 31eKTpOH-
HOU mouTol oOecrieunBaeT npuiiokenne Microsoft Exchange. 3Ty mporpaMMbl BBIIOTHSIIOT Clie-
nyrormye QyHKIUU:

* IOJIFOTOBKY TEKCTA;

* YTEHHUE U COXPAHEHUE KOPPECTIOHACHIINH;

* yllaJieHre KOPPECIIOHIEHIINN;

* BBOJ] aJipeca;

* KOMMEHTHPOBaHUE U MEPECHUIKY KOPPECIIOHACHIINN;

* UMTIOPT (TIPUEM | NTPeoOpa30oBaHKEe B HYKHBIN Gopmat) Apyrux ¢Gaiios.

CooOmiennst MOKHO 0OpalaThiBaTh COOCTBEHHBIM TEKCTOBBIM PEIAKTOPOM IPOTrpPaMMBbl
AIIEKTPOHHON MOYTHI. M3-32 OrpaHUUYEHHOCTH €ro BO3MOXHOCTEH 00pabOTKYy TEKCTOB OOJIBIIOTO
pa3Mepa Jydlle BBIIOJHATH BHEUIHUM pefakTopoM. [Ipu oTmpaBke Takoro TeKcTa MporpaMma
3JIEKTPOHHOM MOYTHI Ja€T BO3MOXKHOCTH €ro 00paboTaTs.

OOBIYHO TIPOTPAMMBI JIEKTPOHHOM MOUTHI TepechliatoT TeKCThl B kKoae ASCII u B nBond-
HoM ¢opmare. Kog ASCII mo3BossieT 3amuchiBaTh TOJBKO TEKCT M HE JTaeT BO3MOXHOCTH Tepesa-
BaTh UHGOpPMAIUIO 00 0COOCHHOCTSIX HAIIMOHAJIBLHBIX IIPU(TOB.

B nBonunbix (aiinax coxpansercs mobas nnpopmanus. [ToaTomy ans nepegadyu KOMOUHU-
POBaHHBIX cooOmeHni (Tpadrika U TEKCT), a TakKe Uil TIEpeladyd MPOrpaMM MCIOJIb3YIOTCS ABO-
UYHBIE (ailIbL.

CooOmienust, 3anucanHble JPyTUMUA MPOrpaMMaMi, MOXKHO OTHPAaBIATh, TOYHO 3HAs, 4TO Y
aboHEHTa €CTh TaKas e MPorpaMma.
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[Ipu oTnipaBiieHUH COOOIIEHHH MO 3JIEKTPOHHOM MMOUTe HEOOXOMMO YKa3bIBaTh B aJipece He
TOJIbKO UM$ XOCT-KOMIIbIOTEPA, HO U UMsI A0OHEHTa, KOTOPOMY COOOILEHHUE ITPeIHA3HAUYEHO.

dopmar agpeca IEKTPOHHON MOYTHI JOHKEH UMETh BUJL:

UM nOb308amMenA(@aopec Xocm-Komnviomepa

JUist Ka>kKJ0T0 MOJIb30BaTeNsl Ha OJHOM XOCT-KOMITBIOTEPE MOXKET OBITh 3aBEIeH CBOM Kara-
JIOT JUIs OJy4eHUsl COOOIIEHUH 110 3JIEKTPOHHOM ImouTe.

Crnenuansnsiii crangapt MIME (Multipurpose Internet Mail Extension) - mMHorouesneBoe
pacuirpeHue noutsl Internet - Mo3BOJISIET BKIJIAABIBATh B CUMBOJIBHBIE COOOILEHUS JIFOObIE ABOWY-
HbIe (ailbl, BKIIOYas TpaduKy, ayaAno- U BUACOPAMIIbL.

ITosp30Barens, UMEIOIINN BBIXO B Internet, MOKET TakKe OTIPABIIATH JJIEKTPOHHYIO IIOUTY
U 110 aJpecaM JIpyrux ceTel, MOAKIIOUYEHHBIX K HEH C IOMOIIBIO IUII030B.

B sTtoMm cinyyae HEOOXOUMO YUUTHIBATh , YTO PA3IMUHBIE CETH MPUMEHSIOT Pa3IMYHYIO aji-
pecaruio nosib3oBateneil. OTmnpaisis cOOOIEHHE IO 3JEKTPOHHOM MOYTE B APYTYIO CETh, CIEAYET
MCII0JIb30BaTh IPUHATYIO TAM CUCTEMY aJpPECOB.

WORLD-WIDE-WEB (BcemupHasi HH(pOPMAaLMOHHASA CETh)

WWW sBisieTcs OJJHOU M3 CaMbIX MOMYJISPHBIX HHPOPMAIMOHHBIX ciyK0 Internet. /e oc-
HOBHBIE OCOOEHHOCTH OTIHYAlOT WWW.: ucroib30BaHHE TUIEPTEKCTAa U BO3ZMOKHOCTH KIIMEHTOB
B3aMMOJICIICTBOBATH C APYTUMU NPUIIOKeHUsAMU Internet.

l'unepmexcm - TEKCT, COAEpKAIIUNA B ceOe CBSI3U C APYTUMHU TEKCTaMH, rpapuuecKkoi, BU-
JIe0- UJIM 3BYKOBOW MH(pOpMaLuei.

BHyTpH TUNEpTEeKCTOBOrO0 JOKYMEHTa HEKOTOpBIe (pParMEHTHI TEKCTa YETKO BBIJCIICHBI.
VYka3aHue Ha HUX C [TIOMOLIbIO, HAIIPUMED, MBIIIY MO3BOJISAET NIEPEUTH HA IPYIyIO YacTh 3TOrO e
JIOKYMEHTA, Ha IpYroil JOKYMEHT B 3TOM K€ KOMIIbIOTEPE WIN JJaKe Ha JOKYMEHTHI Ha JItoOOM JIpy-
IOM KOMIIBIOTEpE, IOAKIIOUYEHHOM K Internet.

Bce cepsepst WWW ncnoneiytor cnermanbubiit si3eik HTML (Hypertext Markup Language
- s13bIK pa3MeTku runeprekcta). HTML-nokyMeHTsI npeAcTaBiIsioT co00ii TeKCTOBbIE (ailiibl, B KO-
TOpbIE BCTPOEHBI CIIeNaIbHbIe KOMaH IblI.

WWW obecnieunBaeT JOCTYH K CETH KakK KJIMEHTaM, TPEOYIOLIUM TOJBKO TEKCTOBBIA pe-
UM, TaK U KIMEHTaM, IPeIIoYuTaloM paboTy B pexume rpaduku. B nepBoMm ciiydae ucnosb-
3yercs nporpamma Lynx, Bo BTOpoM - Mosaic. OTOOpaXeHHBIH Ha SKpaHe TMIIEPTEKCT MPeCTaBIs-
eT coboil couetanue andaBUTHO-IUPPOBON MHPOPMALMK B PA3IUYHBIX opMaTax M CTUISAX U He-
KOTOpbIE rpaduiyeckue N300paKeHUs - KapTUHKH.

CBsi3p M@X/1y TUIEPTEKCTOBBIMU JOKYMEHTAMHU OCYIIECTBISETCS C MOMOUIbIO KIIFOUEBBIX
cioB. Haiins xiroueBoe c0BO, MOJIb30BATENlb MOXKET MEPEUTH B JPYrol TOKYMEHT, YTOOBI MOdY-
YUTHh JONOJHUTEIbHYI0 HMH(popmManutoo. HoBblll TOKyMEHT Takxke OyleT MMETh T'MIIEpTEKCTOBBIE
CCBLIKH.

Paborath ¢ runeprekcramMu npeArnoyTUTeNbHee Ha pabodell CTaHIMK KJIMEHTA, TOKII0YeH-
HOU K olHOMY M3 Web-cepBepoB, UeM Ha CTpaHUIAX y4eOHHUKA, I03TOMY U3JI0KEHHBIA MaTepHal
MO’KHO CUUTATh MEPBHIM 1IarOM K MO3HAHUIO CiIy>kOb1 WWW.

Paborass ¢ Web-cepBepoM, MOKHO BBINOJIHUTH yaaleHHoe moakitoueHue Telnet, mociath
a0OHEHTAaM CETH IJICKTPOHHYIO MOYTY, MOJYy4nuTh (aityibl ¢ momorisio FTP-anoHMMa 1 BBITIOJIHUTH
Pl APYrHX TPWIOKEHUH (MpUKIaAHBIX mporpamMm) Internet- DTO naeT BO3MOXXKHOCTH CUUTATh
WWW unrerpanbHoit cimyx00ii Internet.

Co3nanue crpanunnr WWW. Tak kak co3nanue cobctBeHHoro cepepa WWW sBisercs
CJIOHBIM M JOPOTOCTOSIIIMM, TO MHOTHE IO0JIb30BaTeNu ceT Internet MoryT pa3meriarbh CBOIO WH-
dopmanuio Ha yxe cymecTByromux cepepax. CooctBenHble cTpanuilbl WWW MOXXHO co3/1aBaTh
C TIOMOIIIBIO TaKUX CPeCTB, kak Microsoft Internet Assistant for Word u Netscape Navigator Gold.
Penaxtop crpanun Microsoft Internet Assistant mpeacrasnsier co6oit Habop MaKpoKoMaH[, Ha 6a3e
KOTOpOTO co3aarorcst JokymeHTsl HTML.

B nnanoroBom pexxume moJib30BaTellb MOXKET CO3/1aTh CBOM TOKYMEHT. Pemaktop npu sTom
o0ecreynBaer:

* BBOJ] 3ar0JIOBKA IOKYMEHTA;
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* BCTaBKY IpaUuecKoro n300pakxeHust Ui BUACO(QparMenTa;

* BCTaBKY THIIEPTEKCTOBOW CCBHLIKU;

* BCTABKY 3aKJIQJKU;

- mpocMoTp cTpanuly WWW.

Penakrop, BcTpoennsiii B HaBuratop Netscape Navigator Gold, comepxxur cpeacrsa s pa-
00ThI ¢ s36IKOM JAVA. DTOT SA3bIK MO3BOJISIET MHTEPIPETUPOBATH MPOTPaAMMBbI, [TOJIyY€HHBIE U3 Ce-
TH, Ha JIOKAJIbHOM KOMIbIOTepe nojb3oBarenst. JAVA - s3bIK 00bEKTHO-OPHEHTUPOBAHHOTO TPO-
rpamMMupoBanusi. OH UCIIONIb3YeTCs AJIs MepPeIoBOro crnocobda co3aanus npuiaoxeHuit ans Internet -
IIPOrpPaMMUPOBAHHUS AIJIETOB (amieT - HeOobIIoe npuiiokeHue). C MOMOIIbIO arIeTOB MOYKHO CO-
3/1aBaTh AMHAMU4YHbIe Web-CTpaHUIIbL.

Cayx06a Gopher

Ota cimyxb6a Internet BeimosnnsieT Qynkiuu, anamoruuynbie WWW. Bes undopmanus Ha
Gopher-cepBepe XpaHUTCS B BUJE JI€pPEBa JaHHBIX (MM UEPAPXUUECKON crcTeMbl MeHI0). Hauanb-
Hbli KaTanor Gopher sSBIseTCS BEPIIMHON 3TOTO JepeBa, a BCE OCTAJbHBIE KaTaloru U ¢ailyibl
MIPEACTABISIIOTCS 3JIeMEeHTaMu MeHI0. CTpoka IJIaBHOTO MEHIO MPEACTaBISIET coOoM b0 moame-
HI0, 100 (haii.

Gopher monepxuBaeT pa3Hble THITHI (AiIOB - TEKCTOBBIE, 3BYKOBBIE, IPOTPAMMHBIE H T.JI.

Tenexkongepenuuu Usenet

Cucrema Usenet Obl1a pa3paboTana 1is IepeMENSHIsI HOBOCTEH MEXTy KOMIIBIOTEpAMH I10
BCeMy MUpY. B nanbHeiiliem oHa MpakTUYECKHU MOJHOCTHIO HHTETpUpoBaiiachk B Internet, u tenepn
Internet obGecrieunBaeT pacnpocTpaHeHne Bcex ee coodmenmit. CepBepsl Usenet MMEIOT cpencTBa
JUTSL pa3/iesieHus TeNeKOH(EePEHIIHI 10 TeMaM.

Tenexkonghepenyuu -n11CKyCCUOHHBIE TPYIIIBI, BXoAd1UE B cocTaB Usenet.

TenexkoHpepeHMM OPraHU30BaHbI IO HEPAPXUUECKOMY IPUHIINITY, U JJI1 BEPXHETO YPOBHS
BBIOpAaHBI CEMb OCHOBHBIX pyOpHK. B CBOIO o4epenp, Kaxaas U3 HAX OXBAaThIBACT COTHU MOJATPYIII.
OO6pa3yercst ApeBOBUIHAS CTPYKTYpa, HAIOMUHAOIAs OpraHu3anuio (aitnoBoil cuctemsl. 13 unc-
Jla OCHOBHBIX pYOPHK CJIEYET BbIIEIUTh:

* comp - TEMBI, CBSI3aHHBIE C KOMITbIOTEPAMU;

* §Ci - TeMbI U3 00J1aCTH HAYYHBIX MCCIIE0BaHU;

- news - uHGopmanus 1 HoBocTH Usenet;

* SOC - COLIMaJIbHAs TEMATHKA,

- talk - nuckyccuu.

Cy1ecTByIOT, KpOME TOTO, CHEeUaJIbHbIe pYOPUKHU U PErHOHAIbHOE pa3zielieHue TEeIEeKOH-
bepeHuui.

Yrpanstor goctynoMm K ciyx6e Usenet criennaibHbIE MPOTPaMMBbI, TTO3BOJISIONINE BHIOU-
path TenekoH(pepeHIuu, paboTaTh ¢ LENOYKAaMH COOOLIEHUH M YUTaTh COOOLICHHMS M OTBETHI Ha
HUX. OTU MPOrpaMMbl BBIMOJIHSIOT TaKylo (YHKIIMIO, KaK MOJANKCKA Ha TeseKoHpepeHuu. Ecmu
M0JIb30BaTENb HE BBOAUT HUKAKUX OTPAaHUYEHHH, TO MO YMOJYAaHHUIO MPOU3BOAUTCS MOAMKUCKA HA
BCE TEJIEKOH(EPEHIINH, C KOTOPBIMU UMEET CBA3b €ro XocT-koMmbloTep. [IporpamMma taxke mo3so-
JSIeT clieNaTh TeMaTHYeCKU BHIOOP M 00ECIEUUT MOJIb30BaTeNsl COOOIIEHUSIMH IO MHTEPECYIoIlle-
My €ro HalpaBJIEHUIO.

[Ipu yuactuu B Kakoi-1100 TeaeKoH(pepeHIUH JII000H aOOHEHT MOXKET HallpaBUTh CBOE CO-
oOLIeHNe 110 UHTEPECYIOLIEH ero TeMe.

CymecTBYIOT J1Ba cioco0a BBIIIOIHEHUS ATOH MPOLEAYPHI:

- IOCBIJIKA HEMOCPEICTBEHHOTO OTBETA aBTOPY CTaThH 110 a/IPECY €ro 3JIEKTPOHHOM MOYTHI;

- TIPEAOCTaBIEHHE CBOETO COOOILICHHS B PacloOpsHKEHHE BCEX YYACTHHUKOB TEIEKOH(pEpeH-
107078

Bropoii cnoco6 o6o3nagaercs repmurom "Follow-up".

[Tocne anexTponHoi mouThkl Usenet sIBISIETCS caMOl MOMYJSIPHON CITYyKO00H rio0ansHOM ce-
TH Internet.

Ilepenaua ¢aiisioB ¢ nomoubo nporoxosaa FTP

Ha3nauenue 371eKTPOHHON MOYTHI - MPEXKIe BCEro 0OMEH TeKCTOBOM MH(pOpMauei Mexmy

57



pa3IMYHbIMM KOMIBIOTEPHBIMM cucTeMaMu. He MeHpImMi HMHTEpec [Js I0JIb30BaTeNeil CceTH
Internet npencraBisgeT 0OOMEH OTJAENBHBIMU (ailylaMU U LeJBIMU IPOrPaMMaMH.

Jlnist Toro 4To0BI 00ECIIEYUTh MEepPEeMEIICHNE JAaHHBIX MEXIY Pa3TUYHBIMUA ONEPAlIOHHBIMU
CHUCTEMaMHU, KOTOpPbIE MOTYT BCTpeTUThCs B Internet, ucnonb3yercs nporokona FTP (File Transfer
Protocol), paboTaromuii He3aBUCUMO OT MpHUMEHsieMoro obopynoBanus. [IpoTokon obecrieunBaeT
crioco0 nepemerieHus (HainoB Mexy AByMsl KOMIbIOTEpaMH U I03BOJIsieT a0OHEHTY ceTH Internet
MOJIyYUTh B CBOE PAcCHoOpshKEHHE MHOXKeCTBO (paiiioB. Ilonp3oBarens moiaydyaer AOCTYH K pa3iuy-
HBIM (ailiaM U mporpaMmam, XpaHsIMMcsl Ha KOMIIbIOTepax, MOAKIIOUEHHBIX K CETH.

[Iporpamma, peanusyromas 3TOT IPOTOKOJI, ITO3BOJISAET YCTAHOBUTH CBA3b C OJHUM M3 MHO-
s)kectBa FTP-cepBepoB B Internet.

FTP-cepBep - KOMIBIOTEp, HA KOTOPOM cojiepKatTcs (hailiibl, MpeHa3HAYeHHBIE IS OTKPBI-
TOT'O IOCTYyIA.

IIporpamma FTP-kiIMEHT HE TOIBKO peanu3yeT MPOTOKOJI IIepeNadn JAHHbIX, HO U MOAAEP-
KHUBaeT HabOp KOMaHJ, KOTOpblE MCHOJB3YIOTCA U mpocMoTpa katanora FTP-cepsepa, moucka
(aliyioB U yIpaBiIeHUs IEPEMEILIEHUEM JIaHHBIX.

s ycranoBku cBsizu ¢ FTP-cepBepom monb3oBarens mnpu pabore B Unix wnu MS DOC
JIOJIKEH BBECTHU KOMaHy ftp, a 3aTem ajpec Uiu 10MEHHOE UM €T0.

Ecnu cBA3b ycTaHOBIIEHA, MOSABUTCSA IPUIVIAIIEHUE BBECTH MMs Iosb3oBarens. [lonb3oBa-
TEeJb, HE 3aPETUCTPUPOBAHHBINA HA CEPBEPE, MOKET MPEACTABUTHCA UMEHEM "anonymus" U MOJy4uT
JIOCTYIl K OIlpesieieHHbIM (aitnam u nporpammam. Eciau Oyner 3ampolieH napoiib, MOXKHO BBECTH
CBOI1 ajipec AJIeKTpOHHOM mouThl. [locTynuBiIee mocie BHIIOJHEHUS ITUX MPOLELYp IpUrIallieHue
no3BoJisieT paborats ¢ FTP-cepBepom.

Tax kak 6oabmmHCcTBO FTP-cepBepoB paboTaer 1noj ynpaBjieHUEM ONEPALlMOHHON CUCTEMBI
Unix, TO TeXHOJIOTUS pabOThl B 3TOH cucTreMe TpeOyeT BBEIEHUS KOMaH] M3 KOMaHJHOM CTPOKU
KOMIIBIOTEpA U HECKOJIBKO 3aTPyHSET IEHCTBUS M10JIb30BATENS B 3TOM PEXKUME.

Omnepannonnas cucremMa Windows 95 mo3Bonsier paborats ¢ nporpammoit WS FTP, uro
obecrieunBaet Oosee ynoOHbIM cmocod padoTsl ¢ cepBepamu FTP. Emie oqun criocod paboTsl 0CHO-
BaH Ha HUCHOJb30BAHUU MNpUIOKeHUH - HaBuratopoB WWW, Ttakux, kak Microsoft Interact
Explorer, Netscape Navigator.

B3anmopeiicreue ¢ npyrum komnbrotepom (Telnet)

Telnet obGecrieunBaeT B3aMMOJICHCTBUE C yNAJICHHBIM KOMIIBIOTEPOM. Y CTAaHOBHUB TaKYIO
cBs3b uepes Telnet, monb30BaTelnp MoJyyaeT BO3MOXKHOCTb paboOTaTh C yAaJE€HHBIM KOMIIbIOTEPOM,
Kak co "CBOoMM", T.€. TEOPETUUYECKH TOJIYUYUTh B CBOE PACTIOPSHKEHUE BCE PECYPCHI, €CIIM K HUM pa3-
peuier poctyn. PeansHo Telnet mpegocTaBisieT OTKPBITHIM AOCTYN, HO OpraHM3anus B3auMOei-
CTBUSI NOJIHOCTBIO OIpeneisieTcsl yAaleHHbIM KoMIbioTepoM. JIBa Buaa yciayr Internet TpeOGyroT
HOJKJIIOUEHUS K cepBepaM uepe3 Telnet: OMOIMOTEUHBIE KaTAIOTH U JIEKTPOHHBIE JOCKU 00bsBIIE-
Huit (BBS).

IIporpamma Telnet B ucrnosnbp30BaHUU OYEHb MPOCTa. Il yCTAHOBKH C €€ TIOMOIIBIO CBSI3U C
KaKUM-JTH00 KOMIBIOTEPOM, IMOJAKIIOUYEHHBIM K CETH, HEOOXOJUMO 3HaTh €ro MOJIHBII ajgpec B
Internet, IIpu ycTaHOBIEHUU COEIMHEHUS C HY)KHBIM KOMIIBIOTEPOM CIIEYET yKa3aTb B KOMaHJE
ero aapec, B nponecce coequHeHUs XOCT-KOMIIBIOTED 3allpalinBaeT uMs mnojib3oBaTend. s pabo-
Thl B yJaJ€HHOM CHCTEME IOJb30BaTeNb JODKEH MMETh TaM Ipasa goctymna. llocne ycnemHoro
MOAKJIIOYEHUS K XOCT-KOMIBIOTEPY MOJIB30BaTENb JTOJDKEH YKa3aTh TUI UCIOJB3yeMOro0 TE€pMHHa-
na. Jlng yno6crBa paboThl MOIBb30BATENSI XOCT-KOMITBIOTEP OOBIYHO YKa3bIBaeT €My CIIOCOO BBI30Ba
CIpaBOYHON MH(pOpPMALIUH.

Pabora ¢ ynaneHHON cHCTEMON MOXET BECTHCh B "Mpo3pauyHOM' pekuMe, KOrja Mmporpam-
MBI Ha CepBepe U y KIUEHTa TOJIbKO 00eCreunBaroT MPOTOKOJ COEIMHEHUS, U B KOMaHAHOM, KOr/ia
KJIMEHT MOJIy4aeT B CBOE pacropshkeHne Habop KOMaH/ cepBepa.

Crenyer 3aMEeTUTh, UYTO U3 COOOpakeHUI 0€30MacCHOCTH HaMe4aeTcsl TEHACHLUS COKpallle-
HUS yuclia y3710B Internet, mo3BoISIONIMX MCTIONIB30BaTh Telnet s MoAKIIOUeHHUS K HUM.
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JJieKTPpOHHbBIE J0ocKkH 00bsBJIeHuli (BBS). He3aBucumo ot Internet cymiecTByroT MajieHb-
KHE JMAJIOTOBBIE CIYKObI, ipenocrapisomue goctyn kK BBS (Bulletin Board System - cucrema
AIIEKTPOHHBIX IOCOK OOBSIBICHUN).

3TO KOMITBIOTEPHI, K KOTOPHIM MOKHO MOACOEAMHUTHCS C MOMOIIBIO MOJEMOB Yepe3 Telle-
dounyio cerb. BBS comepxar ¢aiisibl, KOTOpble MOXKHO TEPENHUCHIBATh, MO3BOJISIOT MPOBOIUTH
JTUCKYCCHH, y4AaCTBOBATh B PA3JIMYHBIX UTPaX U UMEIOT CBOK CUCTEMY JIEKTPOHHOM MOYTHI.

Camoii KpyImHOU ¥ U3BECTHOM CHUCTEMOM 3JIEKTPOHHBIX JOCOK OOBSBIICHUM SIBIISIETCS CUCTE-
ma CompuServe. OHa HacCUMUTHIBAET OKOJO JBYX MHJUIMOHOB MoJib30oBarenel. [lyig pacmmpeHus
cBoux Bo3MoxkHOcTel CompuServe noaxiouaercs K Internet u npenocTaBisieT CBOMM IOJIb30BaTe-
JISIM TIPaBo JIOCTyMa K ciry»0am Internet.

HecMmoTpst Ha OTHOCUTENBHYIO JISHICBU3HY OOCITYKHBaHUS, HU OJTHA U3 TUATOTOBBIX CUCTEM
BBS He MOkeT 1aTh Moiab30BaTeIsaM TEX BO3MOXKHOCTEN, KOTOpbIE IIpenocTaiseT Internet.

TEMA 11: MOAEJIUPOBAHUE KAK METO/] INO3HAHUS. KJIACCUDUKA-
IS 1 ®OPMBI ITPEJICTABJIEHUSI MOJEJIEA

11.1. OcHOBHBIC MOHATHSA MOJICTIUPOBAHUS

11.2. Knmaccuduxarym moaenei

11.3 KoMnbproTEpHOE MOJIETUPOBAHUE

11.1. OcHOBHbIE IOHSATUS MOAEJIUPOBAHUS

Mogens — ynpouieHHOe ToJ00He pealbHOT0 00bEKTa, IPOoIecca WK SIBICHUS, KOTOPOE OT-
pa’kaeT ero CyIecTBEHHbIE OCOOCHHOCTH.

CymHocTbh — 0000111€HHOE Ha3BaHUE O0BEKTA, SIBJICHUS WM IIpoLecca, KOTOPOE U3ydaeTcs ¢
HOMOILBIO MOJICJIUPOBAHMUSL.

ATpuOyTHI (MapaMeTpbl) — XapaKTePUCTHKH CYHTHOCTH, KOTOPbIE YYUTHIBAIOTCS B €€ MOJIE-
JH.

MonenpoBanue — METOJ MO3HAHMs, COCTOSIIUN B CO3JJaHUM U HUCCIEJOBAaHMM MOJeNen
M3y4aeMbIX CyIIHOCTeW. Kak oM CyIIHOCTH MOXHO COMOCTAaBUTh HECKOJIBKO MOJENEH B 3aBUCUMO-
CTH OT TOT'O, JJIsl KaKOM 11eJI1 OHA CO3AaCTCA.

[Tpumep — BO3MOXKHBIE MOJIeNH YenoBeka. i oTaena KaapoB Ha paboTe — 3TO €ro aHKeTa
WIHM pe3loMe, B KOTOPBIX YUUTBIBAIOTCS aTpUOYThI, HEOOXOIUMBIE B MPOPECCHOHATBHON JesTeNb-
HOCTH; Ul TOJIMKJIMHUKM — MEIUIMHCKAs KapTa, B KOTOPOW YUUTBIBAIOTCS aTpUOYTHI 310pOBbBS;
JUTSL TIPUSITENICN — 4epThl XapakTepa u Habop ero xo00u; IJisi MOPTHOTO — T€OMETPUUECKUE Pa3Mephl
Tena.

HeoOxonumMocTts co3nanust Mojiesiel AMKTYETCS CIEAYIOIUMHU (PaKTOpaMHU:

— MCCIIEJIOBAHUS HA OPUTHHAJIE MOXKET ObITh SKOHOMUYECKU HEBBITO/IHBIM;

— W3Y4YEHHE MOXKET MPUBOJUTH K Pa3pylICHUIO CYIIHOCTH (MOJEINPOBaHHUE B3PHIBOB, METO-
JTIKY JICYEHUS], XpaHEHHSI TPOAYKTOB U T. I1.);

— OpUTHHAJa HET B AEMCTBUTEIBHOCTH (M3yUEHHE CYIIIHOCTEH MPOILUIOro WK Oy1yIero);

— He0OXO0JMMO MCCIIEJOBAHUE TOJIBKO HEKOTOPBIX CBOMCTB OpUTMHAIA.

OO0111e cBOIiCTBA MOJIEIIEH.

1) aekBaTHOCTh — 3TO CTENEHb COOTBETCTBUS MOEIN TOMY pPealbHOMY SIBJICHUIO (OOBEKTY,
MIPOLIECCY), ISl OMUCAHUSI KOTOPOrO OHa CTPOUTCH,

2) KOHEYHOCTh — MOJIETIb OTOOpaKaeT OPUTHHAJ JHIIb B KOHEUHOM YMCJIE €ro OTHOIICHUH
U, KpOME TOT0, PECYPChl MOJEIMPOBAHNS KOHEUHBI,

3) yIpOIEHHOCTh - MOJIENIb 0TOOPaXKaeT TOJIBKO CYIIECTBEHHBIE CTOPOHBI 00BEKTA,

4) moyIHOTa — YYTEHbI BCE HEOOXOAMMbIE CBOWCTBA,

5) npuOIN3UTENBHOCTD - AEUCTBUTEIBLHOCTh OTOOPaXKaeTCsi MOJIENIbIO TPy00 WK MPUOIIN3H-
TEJIBHO,

6) nH(POPMATUBHOCTD - MOJEIH JOJDKHA COJEPKATh TOCTATOYHYIO HH(OPMAIIHIO O CUCTEME
— B paMKax THIIOTE3, IPUHATBIX IPU NOCTPOCHUN MOJEIH,

7) NOTEHLUANBHOCTB - IPEICKA3yEMOCTh MOJIENIN U €€ CBONCTB.
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HccnenoBanne 00BbEKTOB, MPOLIECCOB WM SIBICHUH ITyTE€M IMOCTPOEHUS U U3YYCHHUS UX MO-
JieJIer I ONPECIICHUS WA YTOYHEHHs XapaKTEepUCTUK OPUTHHAJA Ha3bIBACTCSl MOJAEIMPOBAHUEM.

MonenpoBaHue — 3TO METOJ MO3HAHUA, COCTOSIIIUNA B CO3JaHUM U UCCIIEIOBAaHUM MOJe-
nei. Teopus 3amerieHuss 0ObEKTOB-OPUTHMHAIOB 00BEKTOM-MOJIENIbIO HA3bIBAETCSl TEOPUEH Moje-
JIMPOBAHUS.

OCHOBHBIMU 3TallaMU MOJEIUPOBAHUS SBJISAIOTCS:

1) mocTaHoBKa 3aauu;

2) pa3paboTKa MOJIEIH, aHAJIU3 U UCCIIEJOBAHUE 3a/1a4H;

3) KOMITBIOTEPHBIN (HATYpHBIN, PU3HUECKUIT) IKCTIEPUMEHT;

4) aHanu3 pe3yabTaToOB MOJEIUPOBAHMSL.

Ha sTane pa3paGoTku MOAENTN OCYIIECTBIISIETCS MOCTPOSHHE HH(POPMAITMOHHONW MOJAEIH, TO
eCTh

(dbopmMHUpOBaHKE TPEACTABICHUS 00 3JIEMEHTaX, COCTABIISIOMINX UCXOAHBIA O0OBEKT.

Ecnu pe3ynbraTel MOAECIUPOBAHUS MOATBEPKAAIOTCS U MOTYT CIIYKMTh OCHOBOW JUIsl IPO-
THO3UPOBAHUS TIOBEJCHUS HCCIEAYEMBIX OOBEKTOB, TO TOBOPST, YTO MOJICNb aJ€KBATHA OOBEKTY.
CreneHb aeKBaTHOCTHU 3aBUCUT OT LEJIM U KPUTEPUEB MOJIEIIMPOBAHUS.

11.2. Knaccudgukanum MmoaeJsiei

B 3aBucumocTu ot TOro, Kakoil akrop sBiseTcss HauboJee BaXXHBIM IPU MOAEIMPOBAHUH,
JUTS KJIaccu(hUKAUN MOJIEIIeH UCTIONB3YIOT pa3HbIe PU3HAKH:

— 110 00J1aCTH UCTOJIb30BaHUS;

— 110 aKTOpy BPEMEHH;

— 110 OTPacJIA 3HAHU;

— 110 GpopmMe IpeACTaBICHHUS.

Knaccudukanus mozeneit mo o61actu UCIOJIb30BaHUS

Y4eOHble — UCTIONB3YIOTCS IPU O0yYEHUH.

OmnbITHBIE — 3TO YMEHBIICHHbIE MM YBEJIMUYEHHbIE KOIMUM IpOeKTHpyeMoro oobekra. Mc-
MOJIB3YIOT JUISl UCCIIEI0OBAaHUSI U MIPOTHO3MPOBAHMSI €ro OyAyIIMX XapaKTepUCTHUK (adpoauHamMHuye-
cKkas Tpy0a).

HayuHo-TexHuueckue — 115 MccleI0BaHus IPOLIECCOB U SBJICHUM.

HrpoBble — peneTuius noBeAeHus 00beKTa B Pa3IMUHBIX YCIOBHSX.

MMuTanmoHHbple — OTpa)k€HUE PEalbHOCTH B TOM MM MHOM CTENEeHu (3TO MEeToJ Hpod u
OIINOO0K).

Knaccudukanuus Mmozeneit no ¢pakropy BpeMeHu

CraTHueckue — ONMUCHIBAIOT COCTOSTHUE CHUCTEMBI B ONpPE/IEICHHBI MOMEHT BpeMEHH (e1H-
HOBpPEMEHHBIN cpe3 mHpopMaluu 1Mo JaHHOMY oObekTy). [Ipumepsl: kinaccudukanus KUBOTHBIX,
CTPOEHUE MOJIEKYJ, CIIUCOK MOCaKEHHBIX JI€PEBbEB, OTUET 00 00CIeI0BAaHUH COCTOSIHUS 3yOOB U T.
.

JIMHaMU4ecKHe — OMHUCHIBAIOT MPOLIECCHl N3MEHEHUS U Pa3BUTHS CUCTEMBbI (M3MEHEHHS 00b-
eKTa BO BpeMeHH). [IpuMepsl: MoenupoBaHre IBUKEHUS Tell, pa3BUTUSI OPraHU3MOB, IIPOLIECC XH-
MUYECKUX pEAKLUH.

Knaccudukanmst Moaeneit mo orpaciu 3HaHUN — 9TO KiIacCUUKAIUS TI0 OTPACTH JIESITEIb-
HOCTH YelloBeKa (MaTeMaTHuYecKue, OMOJIIOrHnYecKue, XUMHUECKUE, COLUalbHbIE, SKOHOMUYECKHUE,
HUCTOPUYECKHE U T.1I.).

Knaccudukanus moaeneit o ¢popme npeacTaBieHnss — MaTepHaIbHbIe (IpeIMeTHbIe, Hu3n-
YECKUE) — 3TO MOJIEIH, KOTOPbIE UMEIOT peallbHOE BOIUIOIIEHUE M OTPaXkaroT BHEIIHHE CBOMICTBa
WIA BHYTPEHHEE YCTPOHCTBO MOJCIUPYEMBIX CYITHOCTEH, CyTh MPOLECCOB U SBJICHHIA B 00BEKTE-
OpUTHHAJIE.

MartepuranbHOE MOAECIMPOBAHNE — 3TO SKCIEPUMEHTAJIBHBIN METO/] TO3HAHUS OKPYKAIOIEH
cpenpl. IIpumepsl: NETCKHE UIPYIIKH, CKEJIET 4YEJIOBEKa, 4ydesl0, MAKET COJHEYHOH CHCTEMBI,
IIKOJIbHBIE TTOCOOMS, (pru3nyecKre U XMMUYECKHE OMBITHI, aBHAMOJIEIb UCTPEOUTEs, 1MoJIoca mpe-
IATCTBUNA. — MH(POPMALIMOHHBIE — 3TO LIEJIEHANPABICHHO O0TOOpaHHasi HH(pOpMAILHsL O MOAEIHpYe-
MOW CYIIHOCTH, KOTOpasi OTpakaeT ee CBOMCTBA, HanOoJiee CYIIECTBEHHBIE IS MccleaoBarens. B

60



UH(POPMALIMOHHBIX MOJIENAX PeabHbII 00BEKT MU MPOIecC 3aMEHseTCs ero (opMabHBIM ONKCa-
HueMm. Takas mpouenypa HasbiBaeTcsi (popmanuzauuein. Hanpumep, nHpopmMannoHHON MOJENbIO
JBYDKEHUS TI0€3/I0B SIBJISICTCS PACIUCAHUE MX JABIKCHHS, a MATEPUATbHON — MAKeT JKeJIe3HOH 10po-
TH C IBHKYITUMUCS MTapOBO3UKAMHU.

ITo ypoBHIO (hopManu3anuu pazanyaroT:

— Xopolo GpopMalIn30BaHHbIE MOJIEIH. MIX MOKHO PEelInuTh CPeICTBAMU, IPUHITHIMU B JTaH-
HOU IPeMETHON 00JIaCTH, HE HCIIOIB3YsI CYyOBEKTUBHBIE MHEHUS SKCIIEPTOB;

— 10X0 (popmanuzoBaHHble MOAeTU. X Henlb3s pemuTh 0e3 MpUBIICUCHHS SKCIIepTa B JIaH-
HOW IIpeMETHON 00IacTH.

Tunbl ”HPOPMAIIMOHHBIX MOJIEIICH

AOGcTpakTHBIE (MBICIICHHBIE) — IIPH MOCTPOSHUH MOJIEIH HCIIOJIB3YIOTCS TIOHATHS, HE CyIIle-
CTBYIOILIME B peanbHOU *u3HU. [Ipumepsl: Moaens uaeanbHoro raza. OHa IpeaCTaBIsIeT KaXIyro
MOJICKYJTy KaK MaTepHalbHYIO TOUKY, T. €. 0OBEKT, KOTOPbI HUMEET Maccy, HO HE UMEET pa3MepOB.
B Monenu nBuKeHUS TUIaHET BOKPYT COJIHIIA KaXKAas IJIaHETa TOXKE MPEICTaBIseTCsl KaKk MaTepH-
aJIbHAs TOYKA.

BepbanbHble — MbICTIEHHBIE MOJIETH, BBIPQXKEHHBIE B Pa3TOBOPHOI (hopMe C TTOMOIIIBIO ecTe-
CTBEHHBIX S3bIKOB. [IpuMep: HHCTPYKIMS MUIIOTY CaMoJIETa — 3TO BepOabHas HeopMaTn30BaHHAS
MOJIeJIb, TaK KaK OHa MUIIETCS Ha €CTECTBEHHOM S3bIKE. 3HAKOBBIE ((hOpMaTM30BaHHbBIE) — BhIpAXKe-
HBI CIEIHMAIHHBIMI CHMBOJIAMH, IPUMEHIEMBIMU B M3Yy4aeMOW MpeaMeTHol obnactu. Hanpumep,
KOMIIBIOTEpHAsI MOJIENIb peajn30BaHa CpeACTBAMU MPOrPaMMHOI cpebl, MaTeMaTudeckas — (op-
MyJIaMH, KOTOPbIE OTMCHIBAIOT N3Y4AEMYIO CYITHOCTb.

3HakoBasi GopMaNM30BaHHASI MOJIENb MY3bIKaJIbHOTO MPOM3BEICHHS — 3allUCh C IMOMOIIBIO
HOT ¥ T. JI. B 3HaKOBBIX WH(OPMAIIMOHHBIX MOJIEIISIX BBIICIISIOT KJIACC 00pa3HO-3HAKOBBIX MOJICIICH.
Hanpumep, k TaKUM MOJENISAM OTHOCSATCS:

— ['eomeTpuyeckne — pUCYHOK, MMUKTOTpaMMa, YepTexX, KapTa, IiaH, 00beMHOE H300paxe-
HUE,;

— CtpykTypHble — Tabnu1a, rpad, cxema, AMarpamMma;

— ANIropuTMHUYECKHE — HyMEPOBaHHBIN CIHMCOK ACHCTBUH, MOIIAroBOe MepeyrcieHne, 0JI0K-
cxema.

ITo cnocoOy opranu3anuu 1aHHBIX HH(OPMAIIMOHHbBIE MOJIENHN AETATCS Ha!

— peNSITUOHHBIC (TA0JIMYHBIE): IEPEUCHbh OOBEKTOB U MX CBOMCTB OPOPMIISIETCS B BUJIE CBSI-
3aHHBIX MEXIy co0oro Tabmuu. Kaxnas cTpoka TabuuIbl conepKUT MH(GOpMaIo 00 OJHOM 3K-
3eMIUTIpe (CYITHOCTH) MPEAMETHON 00JaCTH, KaXKIbI CTOIOCI] — 3HAUYEHUS OJTHOM M TOM K€ Xapak-
TEepUCTUKH (aTpuOyTa) /Ui paszHbIX cymHocTel. Ilpumep: pacnucanue ABMXKEHUS MOE3I0B — 3TO
TabinyHas UHPOPMAaIIMOHHAs MO/JIENb PEAIbHOTO MepEeMEIIEHNUS TOE30B 10 JKEIE3HON JI0pOre;

— HepapXxHuecKue: 00bEKThI paclpeieeHbl 10 YpoBHAM. KaxkIplif 31eMEHT BBICOKOTO YpOB-
HSl COCTOWT W3 3JIEMEHTOB HIDKHETO YPOBHS, a DJIEMEHT HIDKHETO YPOBHSI MOKET BXOIHTH B COCTaB
TOJILKO OJTHOTO 3JIeMEHTa OoJsiee BBHICOKOTO ypoBHs. Takue Moaenu MpeAcCTaBiIsIOTCS OPHUEHTUPO-
BaHHBIM TpadoM («IepeBOM»), Y KOTOPOTO HadalbHas BEPIIMHA HE IMOYMHEHA HUKAKOH JAPYyrou, a
BCE OCTAJIbHBIE MMOTYMHEHBI TOJIBKO OJJHOH, HO MOTYT UMETh B CBOEM MOJYMHEHUH CKOJIBKO YTOIHO
00BEKTOB HI)KHETO YPOBHS. Eciy U3 KaKA0T0 y371a BBIXOAHUT TOJBKO JIBA IIOTOMKA, TO TaKasi CTPYK-
Typa Ha3bIBaeTCsi OMHapHBIM JaepeBoM. Ilpumepsl: ¢aiinoBas cTpykTypa B KOMIIbIOTEpE (CHUCTEMA
KaTaJIOTOB), CHCTEMa JOMEHHBIX UMEH B MIHTEpHETE, CTPYKTypa MOYTOBBIX aJIpecoB, Kiaccupuka-
IIUH J)KUBOTHBIX, pacTeHUH. B nepapxudeckoit Moaenu Jse J1to0ble BEPIIMHBI MOTYT OBITh COEIMHE-
HBI TOJIBKO OJTHUM ITyTEM. [IprMep: OTHOCUTENBHBIN IyTh K (haily HMeeT TOJIbKO OJIMH BapHaHT.

— CeteBble: MeX1y OOBEKTaMH MOJAETHPYEMOM CHUCTEMbI CYIIECTBYIOT MHOXECTBEHHBIE
cBsi3u. Takue MOAENH TPEACTaBISIFOTCS rpadoM, B KOTOPOM MMEIOTCS CBS3M MEXAY BEPIIMHAMH,
MO3BOJIAIOIINE CO3/1aTh Pa3HbIe MyTH Mepexoia Mex 1y HUMU. [Ipumepsl: Moaenb GyHKIIMOHUPOBa-
Husl VIHTepHET, T1ie KaX bl cepBep MOXKET CBA3AThCS C JIFOOBIM JPYTUM CEPBEPOM depe3 LEMOUYKyY
IPOMEXYTOUHBIX Y3JI0B, M 3TH LEMOYKH MOTYT ObITh Pa3HBIMH; MOJIEIb B3aUMOJICHCTBHS MallMeH-
TOB U Bpauell B OOJIbHUIIE, TJ€ KaKI0ro OOJIHHOT0 00CieyeT HECKOJIbKO Bpaueil U B TO e BpeMs
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KaX/IbIif Bpay CJIEIUT 3a 3J0POBbEM HECKOJIBKHX OOJBHBIX; MOJIEIb B3aUMOJCHCTBUS CTY/IEHTOB U
npernojiaBaTesei B mporecce 00y4eHus.

11.3 KomnbroTepHOe MO/IeJINPpOBaHUe

Komneroreproe MoaenupoBanue s poxkKASHUS HOBOM HHPOPMAIIMK UCTIONB3YET JI00YI0 UH-
(dbopMaIuio, KOTOPYI MOYKHO aKTyaJIM3UPOBATh ¢ TOMOIIbI0 DBM.

OcHOBHBIE (YHKIIMH KOMITBIOTEPA TP MOJESITHPOBAHHH:

— MOMOIIb IIPU PELICHNH 33124, PEIIaeMbIX OOBIYHBIMHU BEIYUCIUTEIFHBIMU CPEICTBAMH, aJTo-
PHUTMaMH, TEXHOJIOTHIMH;

— IIOCTAHOBKA U PEIICHNE HOBBIX 3a/1a4, He PeIIaeMbIX TPAJAUIIMOHHBIMHU CPEJICTBAMH, AT OPUT-
MaMH, TCXHOJIOTHUAMMU,

— KOHCTPYHPOBAHNE KOMIIBIOTEPHBIX 00yUaroIe-MOIeTUPYIOINX CPes;

— MOJCIUPOBAHUC AJIA IMOTYYCHHA HOBBIX 3HaHPII>i;

— «o0yueHHe» HOBBIX Mojieliel (caMo0o0yJaronuecs MOJCIH ).

Pa3HOBI/II[HOCTBIO KOMIIBIOTCPHOI'0O MOACIIUPOBAHUA SABJIACTCA BBIYHCIIUTCIILHBIN OKCIICPUMCEHT.
KommnbloTepHOE MOJEIMPOBAHKE, BEIYUCIUTEIBHBIH SKCIIEPUMEHT CTAHOBHTCS HOBBIM MHCTPYMEHTOM,
METOZIOM HayYHOT'O ITO3HAHUs, HOBOW TEXHOJOTHEH TakkKe M3-3a BO3pacTarolleil He0OOX0ANMOCTH Tiepe-
X0/la OT HCCIIEAOBAHMS JIMHEHHBIX MaTeMaTHYeCKHX Mojenel cucteM. IIpeqmMeToM KOMITBIOTEPHOTO
MOJICJIUPOBAHUST MOTYT OBITh: SKOHOMHYECKas IEATeNbHOCTh (GUPMBI MM OaHKa, MPOMBIILICHHOE
HpeanpusaTHe, NHHOPMAIIMOHHO-BBIYHCIUTENIBHAS CETh, TEXHOJIOIWYECKHI IpoLece, JTI000# peabHbIH
00BEKT WM IPOLIECC, HAlpUMep Mpolecc HHGIALUY, U BOOOIIe — JTH00ast CII0KHAs CUCTEMA.

KommproTepHasi Moziesib CJI0KHOW CHCTEMBI JOJDKHA 110 BO3MOXKHOCTH OTOOpakaTh BCE OCHOB-
Hble (haKTOPBI U B3aUMOCBSI3H, XapaKTEPU3YIOIUE pealbHble CUTYyalluu, KPUTEpUH U OrpaHudeHus. Mo-
JeNb JO0JDKHA OBITh JOCTaTOYHO YHHUBEPCAIBbHOM, YTOOBI MO BO3MOXKHOCTH OIMUCHIBATH OJIM3KHE IO
Ha3HA4YCHUIO O6’I)CKTBI, 1 B TO K€ BpEMA AOCTATOYHO HpOCTOﬁ, YTOOBI ITO3BOJIMTH BBITTOJIHATE HEOOXO-
JIMMBIE MCCIIEJOBAHUS C pa3yMHBIMH 3aTpaTaMH. Bce 3TO TOBOpUT O TOM, YTO MOJEIMPOBAaHHE, pac-
CMaTpPHBaeMOE B LIEJIOM, TIPEJCTAaBIsIeT COOOW CKOpee MCKYCCTBO, YeM C(OPMHPOBABIIYIOCS HAYKY C
CaMOCTOSITENIbHBIM HAa0OPOM CPEJICTB OTOOPAXKSHUS SIBIICHUH M IPOLIECCOB PEANEHOTO MHPA.

MonenupoBaHue SBISIETCS OJAHUM U3 KJIIOYEBBIX BHJIOB AESITENBHOCTH yesioBeka. Monenu-
pOBaHUE BCET/a B TOM MM MHOM dopMe npenuiecTByeT godomy aeny. [Ipexne yem Oparbes 3a Ka-
KyI0-1100 paboTy, HYKHO YETKO IPEJICTaBUTh c€0€ OTIPABHOM M KOHEUHBIH MYHKTHI JAEATEIbHO-
CTH, a TAaKXX€e NPUMEPHBIE €€ dTanbl. Toxke MOXKHO CKa3aTh U O MOACIUPOBAHUN.

OTnpaBHON MYyHKT MOJAEIUPOBAHUS — HPOTOTUI. MM MOXeT OBITh CYLIECTBYIOLIUN HIN
NPOEKTHPYEMBI 00beKT 60 mporecc. KoHeuHbli 3Tanm MOJENUPOBAaHUS — MPHUHITHE PEIICHHS.
Bo MHOruX >XKUTEHCKUX CUTyallUsIX MPUXOJIUTCS MPUHUMATh TO WIHM MHOE pelieHue. B monenupo-
BaHUM 3TO O3HAYAEeT, YTO MBI JIMOO CO37aeM HOBBIH OOBEKT, MOJEIb KOTOPOIO Mbl HCCIIEAOBAIH,
100 yiaydIlaeM CyIECTBYIOMINM, TM00 MOTy4aeM O HEM JOMOIHUTEIbHYI0 HH(POpMAIIHIO.

PaccMOTpuM OCHOBHBIE ATalbl MOJIEIMPOBaHUs NoApoOHee (pucyHok 11.1).

1 Ilocmanoexka 3a0auu. Ilox 3amadeii B caMOM OOIIEM CMBICIIE ITOr0 CJIOBA ITOHUMAETCSI
Hekas mpo0sieMa, KOTOpYyIo HaJo peunTs. Ha aTane mocraHoBKH 3a/1a4l HEOOXOAMMO OTPa3UTh TPU
OCHOBHBIX MOMEHTA.

Onucanue 3a0auu. 3anaya (npoGiiema) GopMyIupyeTcs Ha OOBIYHOM S3BIKE, U ONHCaHHE
JIOJIKHO OBITH MOHATHBIM. ['TTaBHOE 371eCh — ONpeNeNuTh OOBEKT MOJEIUPOBAHUS U TIOHATh, YTO CO-
00l T0JKEeH MpeACTaBIATh pe3ynbTaT. OT Toro, kak OyneT moHsra npolsiaeMa, 3aBUCUT Pe3yNbTaT
MOJIEJTMPOBAHUS M, B KOHEYHOM UTOTE, IPUHATHE PEIICHUS.

ITo xapakTepy NOCTaHOBKHU BCE 3a/la4ll MOXHO pa3ZeNINTh Ha ABE OCHOBHBIE Ipymnnsbl. K nep-
BOIl IpyImIe MOKHO OTHECTH 3aJ]aul, B KOTOPBIX TPeOyeTCsl NCCIeloBaTh, KAK U3MEHSTCS XapaKTe-
pPUCTUKH OOBEKTa MPU HEKOTOPOM BO3JEMCTBUM Ha Hero. Takylo MOCTaHOBKY 3a/adM MPUHSTO
Ha3bIBaTh «4TO OyzAer, ecnu?..». Hampumep, kak U3BMEHUTCS CKOPOCTh aBTOMOOMJIS uepe3 6 ¢, eciu
OH JBIJKETCS NPSAMOJIMHEHHO M PaBHOYCKOPEHHO C HAdaJlbHOH CKOPOCTHIO 3 M/C M YCKOpPEHHEM
0,5m/c?

Bropas rpymnmna 3agau uMeeT Takyio 00001IIeHHYI0 (HOPMYITHUPOBKY: KaKO€ HAJO0 MPOU3BECTH
BO3/ICHCTBUE HA OOBEKT, YTOOBI €r0 MapaMeTphl YAOBIETBOPSAIN HEKOTOPOMY 33JaHHOMY YCIIOBHIO?
Takast mocTaHOBKA 3a/1aul YacTO Ha3bIBAETCS «KaK clienaTth, 4To0sl?..». Hanpumep, kakoro oobema
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JOJKEH OBITh BO3AYIIHBIN Iap, HATIOJHEHHBIA Ta30M TE€IUEM, YTOOBI OH MOT TOJHSTHCS C TPY-
30mM100 kr?

I 3ran. llocranoBka
Jada4un

OnHcanHe 3aqaumu

Llene MoaenupoBanms |

Awnann: obrexTa

1

2 yran. Pazpaborka mo-
ACH

Hudopmanwonras Mogens |

3HakoBas Monek

KoMmnewTepHas Moaens

3 sran. Komnsrwrepanbiii
IKCHEPHMEHT

[L1am MonenupoRaHHA -—

TexHonorks
MOJENIHPOBAHHS |

[+
)

4 sTan. AHa/IH3 pe3viib-
TATORE MOJETHPOBAHHA

| ,

I ;
| Pe3ynbTaTel COOTBET- PezyneraThl He cooT- |
CTBYIOT LeNH BETCTBYIOT LIENH |

Pucynok 11.1 — DTanbl KOMIIBIOTEPHOTO MOAETUPOBAHUS

Ileny moodenuposanusn. llenn MonenupoBaHUs OINPENEISIETCS PACUETHBIMH IIapaMeTPaMH
Mojienu. Yaire BCero 3To MOMCK OTBETA Ha BOMPOC, MTOCTABIEHHBIN B (POPMYITHPOBKE 3aJaUH.

enp MoaenupoBaHus 3aJa4 TUIA «KaK ClleJaTh, YTOOBL...» — CO3JaHHE OOBEKTOB C 3aJaH-
HBIMH CBOiicTBamu. Llens MopenupoBaHUs 3aad THUIMA «4TO OYJET, €CHH...» — OMpelelIeHHe Mo-
CJIEICTBUI BO3JICUCTBHUS HAa OOBEKT U MPUHATHE MPaBWIBHOTO pemeHus. [lomobHoe MoaenupoBa-
HUE WMEET BaXHOE 3HaueHHUE MpH OOpalleHuu K COLMATbHBIMU JKOJIOTHUECKUM MpobdiemMam: 4To
OyZeT, eciy yBeUYUTD IJIaTy 3a MPOoe3 ] B TPAHCIIOPTE, WM UYTO MPOU3OUIET, €CITU 3aKOMaTh Aaep-
HbIE OTXO/Ibl B TAKOH-TO MECTHOCTHU?

Ananu3 oovekma. Ha 5ToM 3Tarne, OTTAIKUBAsACHh OT O0IICH GOPMYITHPOBKYU 3a7a4H, YETKO
BBIJICTISIIOT MOJISTUPYEMbI OOBEKT U €ro OCHOBHBIC CBOMCTBA. 1o cyTH, Bce 3TH (aKTOPhl MOKHO
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Ha3BaTh BXOJHBIMH IapaMeTpaMy MOJAETHpoBaHus. VX MOXeT ObITh TOBOJIBHO MHOTO, IPUYEM He-
KOTOPbIE HEBO3MOXKHO OIUCATh KOJINYECTBEHHBIMU COOTHOLIEHUSMHU.

Wuorna 3agaya MOXeET OBITh Y)ke C(OPMYITMPOBaHA B YIIPOIIEHHOM BUJIE, U B HEW YETKO I0-
CTaBJICHBI 1IEJIM U OINPEIEIIEHbI TapaMeTPhbl MOJIENIN, KOTOPbIE HA10 YUECTh.

OueHp 9acTo UCXOIHBIA OOBEKT — ATO 1eNIasi COBOKYITHOCTh 00JIee MEIKUX COCTABIISIOIINX,
HaXOJALIMXCS B HEKOTOPOH B3anMocBs3H. Ci0BO «aHanu3» (0T rped. «analysis») o3HauaeT pasiio-
KEHHE, PacUICHEHHE 00BEKTa C LIEIbI0 BBISIBICHHUS COCTABIIAIONINX, HA3bIBAEMBIX 3JIEMEHTAPHBIMU
o0beKkTaMu. B pesynbpTare NosBiIsieTCs: COBOKYIHOCTh 00Jiee MPOCThIX 00beKTOB. OHM MOT'YT Haxo-
JTUTBCS MEXTy co00# 1100 B paBHONIPABHOW CBSI3U, KOO BO B3aMMHOM MOJYUHEHUU. CXEMBI TAKUX
CBsi3el IpencTaBlieHbl Ha pucyHKe 2 EcTh 00beKThl U ¢ 0oJiee CIOXXKHBIMU B3auMOCBsA3sIMH. Kak
NPaBUJIO, CIIOKHBIE OOBEKTHI MOTYT COCTOATH W3 0OJee MPOCTHIX C pa3HbIMU BUAAMHU B3aWMOCBSI-
3€H.

B ocHoBY 11006011 cepre3Hoit paboThl (O0yAb TO KOHCTPYKTOPCKas pa3paboTKa WM IPOEKTH-
pOBaHUE TEXHOJIOIMYECKOIo Ipolecca, pa3paboTka aaropuTMa Wi MOJETUPOBaHHE) JOJKEH ObITh
MIOJIOKEH CUCTEMHBIA MPUHIUI «CBEPXY BHH3», T.€. OT OOIIMX MPOOJIEM K KOHKPETHBIM JICTAJISIM.
Takum o0pa3oM, pe3yabTaT aHajau3a 0ObEKTa MOSBIAETCS B MPOLECCE BBIABICHUS €r0 COCTaBIISAIO-
X (3J€MEHTapHBIX O0BEKTOB) U ONPEIEIICHUS CBSA3CH MEX Ty HUMHU.

2. Pazpabomka mooenu

Hngpopmayuonnas modeny. Ha 5T0M 3Tane BoICHAIOTCS CBOMCTBA, COCTOSIHUS, I€UCTBUS U
Jpyrue XapakTepUCTUKU JIE€MEHTapHBIX 00bEKTOB B JH000I (opme: yCTHO, B BUAE CXEM, TabJIuLL.
dopmupyeTcs mpeacTaBieHre 00 AIEMEHTapPHBIX 00BEKTaX, COCTABIISIONINX UCXOIHBIA OOBEKT, T.€.
UH(POPMALIMOHHAS MOJIEITb.

Mopenu IOJDKHBI OTpaXkaTh HanOosee CYIIeCTBEHHBIE NMPH3HAKH, CBOWCTBA, COCTOSHUS U
OTHOILEHHsI OOBEKTOB MPEIMETHOr0 MUpa. FIMEHHO OHU JAarOT NOJHYI0 MH(OopMaIuio 006 00beKTe.
Ona MoXxeT OBITh pa3HOCTOPOHHEH U BechMa o0mmpHoin. Ho nHpopmammu He 0053aTeIbHO TOJKHO
ObITh MHOTO. BaxkHO, 4TOOBI OHA ObUIA «I10 CYIIECTBY BOINPOCA», T.€. COOTBETCTBOBAIA LENH, IS
KOTOPOH HCITOJIB3YETCS.

OnuH U TOT XK€ 00BEKT MOXKHO paccMaTpUBaTh C Pa3HBIX TOUEK 3PEHUS U, COOTBETCTBEHHO,
OTIHCHIBATH €ro Mo-pasHoMy. HekoTopble cBOMCTBa 00BbEKTa MOKHO 3amKcaTh B BUJE (HOPMYI, CBSI-
3BIBAIOIIMX PA3JIMUHbIe MapameTpbl. s onucaHus 00BEKTOB, UX CBOWCTB M OTHOIIEHUH MOKHO
UCTIOJIB30BaTh Pa3IMYHBIE CXEMBI, PHCYHKH, 3HAKOBBIE CHCTEMBI, YMCIOBBIE XapakTepUCTUKH. U
XOTsl MH(pOpMAIMs HE MOXET 3aMEHMTh PeaJIbHbIH 00BEKT, HO KaKI0e TaKoe ONucCaHHe OyneT ¢
Pa3HOH CTENEHbI0 TOUHOCTH €r0 XapaKTepru30BaTh.

B undopmarronHoit Mosienu napaMeTpbl 0ObEKTa U €ro COCTABJISIIOIIUX MPE/ICTaBIECHb! B
YHCIIOBOM, TEKCTOBOM WJIM MHOM opMe, a IENCTBUSA B XO/I€ UCCIIEI0OBAaHUS — B BUJIE IIPOLIECCOB 00-
paboTKK HH(pOPMALIHH.

WNudopmanroHHas MoJIeb HUKOT]a HE XapaKTepru3yeT OOBEKT MOTHOCTHIO, 1a i HE JTOJDKHA
nenatb 3Toro. Jljis 0HOTO M TOro k€ 00BEKTa MOXKHO MOCTPOMTH pa3indyHble MH()OPMAIIMOHHBIE
Mozenu. Beibop Hanbonee cymiecTBeHHON HHPOPMAIMK TIPU CO3IaHUH WH(POPMAITMOHHON MOJIETTH
U €€ CJIO)KHOCTh 00YCIIOBJIECHBI LIEIbI0 MO/IETTMPOBAHUSI.

[TocTpoenne nHGOPMAIIMOHHON MOJETH SBIISICTCSI OTIIPABHBIM ITYHKTOM dTara pa3paboTKu
mojenu. Bee BXoHbIE mapaMeTpsl 0ObEKTOB, BBIJICIIEHHBIE TIPH aHAJIM3E, PACIIONaraloT B MOPSIKE
yOBIBaHUSI 3HAYMMOCTH U TIPOBOJIAT YIPOIIEHHE MOJICITH B COOTBETCTBHH C IENIBI0 MOJICTTUPOBAHUSI.
[Tpu sTOM OTOpachIBaroTCsS (GaKTOPHI, HECYIIECTBEHHBIE C TOYKH 3PEHUS TOr0, KTO OIpEeeNsieT MO-
nenb. Ecnn ke otOpocuth Hanbosee cyiecTBeHHbIE (PaKTOPbI, TO MOJENb OKa)XeTcs HeBepHOou. B
3aBHCUMOCTH OT KOJIMYECTBA OMPEACISAIOMHNX (PAKTOPOB MOKHO MOCTPOUTH HECKOJIBKO MOJEIEH.
Bo MHOrux mcciaenoBaHUSIX MCIIONB3YETCS MPUEM CO3JaHMs MOJeNel Uis OAHOro o0beKTa, Hauu-
Hasg C NPOCTEHIINX — ¢ MHUHHUMAJIbHBIM HAOOpOM oIpeneNsiomux napamerpos. Jlanee moaenu
YCIIOXKHSIOTCS, T.€. BBOJIATCS T€ IapaMeTphl, KOTOpbIe Ipexae Obuin oTOpolueHsl. MHoraa 3anava
U3HAYaJIbHO MOXET OBITh C(OPMYIIMPOBAHA B YIIPOILICHHOM Gopme. B Hell ueTko mocTaBieHsl eu
U OIIpeJeNIeHbl TapaMeTpbl MOJAEIH, KOTOPbIE HAJI0 YYECTb.

Bce anemenTapHbie 00bEKTHI, BBIICTICHHBIC NIPH aHAJHM3€E, TOJKHBI ObITh MOKa3aHbl BO B3aH-
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MOCBs3H. B mH(pOpManmoHHOH MOAEIN 0TOOpa)kaloTCsl TOJBKO OECCIOpHBIC CBS3M U OYEBHJIHBIC
neiictBus. Takast MOJeNb JaeT MEPBUUHYIO HJICI0, ONPEAEISIIOIYIO AaTbHEUIINM X01 MOIEIUpOBa-
HUSL.

3nakosaa moodens. VIHpopMalMoHHasE MOJIEINIb, KaK MPaBWIIO, NPEACTABISETCA B TOH WM
MHOW 3HAKOBOW (hopMme, KOTOpass MOXKET OBbITh JINMOO KOMIBIOTEPHOHM, JTUOO HEKOMIBIOTEPHOU.
[Tpexne uem B3ATbCA 3a KOMIBIOTEPHOE MOJAEIMPOBAHME, YEJIOBEK JENaeT IpeBapUTe/IbHbIC
HaOpoCKHU yepTexeil Ha Oymare, BEIBOAUT PacyeTHBIC (POPMYJIBL.

Komnvromepnasn mooens. Ha ocHoBe nH()OPMAITMOHHOM W 3HAKOBOW MOJEIICH COCTaBJISAET-
csl KOMIIbIOTEpHast Mojienb. OHa HENOCPEICTBEHHO CBsI3aHA C IPUKIAJHON MpPOrpamMMou, ¢ IOMO-
IIbI0 KOTOPOH Mpou3BoAUTCS MojiesnpoBaHue. CyliecTByeT 6ecuiucIieHHOE MHOXKECTBO IIPOTrpaMM-
HBIX KOMIUIEKCOB, KOTOPBIE TIO3BOJISIFOT MPOBOAUTH MCCIEI0BaHUE (MOJIEIMPOBAaHUE) WH(POpMAIH-
OHHBIX Mojenell. Kaxnas nporpamMmHas cpeia UMeeT CBOM MHCTpYMEHTapuil M Mo3BoJisgeT pabo-
TaTh C ONpPENEICHHBIMU BUIaMU HH()OPMAIIMOHHBIX 00BEKTOB. [103TOMY BO3HHKAeT HEJETKUH BO-
npoc BbIOOpa Hanbosee y1o0HoH U 3 PEeKTUBHOM cpelbl AT peleHus TOCTaBJICHHOM 3a1auH.

B mpomecce pa3pabOTKH KOMITBIOTEPHOW MOJENH HCXOAHAas MH(OpMAIMOHHAs 3HAKOBas
MoJielb OyzIeT MpeTepreBaTb HEKOTOPbIe U3MEHEHU 110 (hopMe MpesICTaBIeHUs, T.K. 10JKHA OpH-
E€HTUPOBATHCS HAa KOHKPETHYIO IPOTPAMMHYIO CpPely U HHCTPYMEHTapUil.

KomnbroTepHas Mozaenb — MOJieNb, peali30BaHHasl CPeICTBAMU MporpaMMHOI cpeabl. Ta-
KAM 00pa3oM, pU MOJCITUPOBAHUH HA KOMITBIOTEPE HEOOXOANMO UMETh IPEACTABICHUE O KIIaccax
IPOTrPaMMHBIX CPE/ICTB, X Ha3HAYEHUU, MHCTPYMEHTApUU M TEXHOJOTHYECKUX ITpreMax padoThI.

Komnviomepnuiit 3xcnepumenm

KomnbroTepHoe MoJenupoBaHue SIBJISETCS 3aBEPIIAIOIIMM TAIIOM MaTeMaTHYECKOIo MoJie-
JMPOBAHUS M B CMBICIIE JOBEJCHUS HCCIENOBAHMS IO KOHKPETHOTO pe3ylibTaTa sBIseTcs Ooee
MOIIHBIM MeTOIOM. JI0 HEJJaBHEr0 BPEMEHH HKCIIEPUMEHT MOKHO ObUIO IPOBECTH MO0 B J1abopa-
TOPHBIX YCJIOBUSIX Ha CIIELUAJIbHO CO3aBAEMbIX JJIs1 HEr0 YCTaHOBKaX, JIMOO Ha HACTOSIIEM 00pa3-
1€ U3/IeNus, oJBEeprast ero BCIYECKUM HCIbITaHUAM. C pa3BUTHEM BBIYUCIUTEIBHON TEXHUKH MO-
SIBUWICSI HOBBIM YHHUKAJIbHBIA METOJ UCCIEAOBAHUSA — KOMIIBIOTEPHBIA DKCIIEPUMEHT, KOTOPBIN MpHU-
oOperaeT Bce OoJibliee B COBPEMEHHOM HAayYHOM TMO3HAHUM.

B mmpokom cMblciie 1moj SKCIIEPUMEHTOM MOYKHO IMOHMMaTh HEKOTOPYIO MPOLEAypy opra-
HU3AIlMM U HaOJIIOJICHUS KaKUX-TO SBJICHHWH, KOTOpPbIE OCYLIECTBISIOTCS B YCIOBHAX, OJIM3KHX K
€CTECTBEHHBIM, JINOO UMUTUPYIOT UX. MOKHO OTMETUTH CIEAYIOIINE OTIIMUNTENbHBIE OCOOEHHOCTH
Y TIPEUMYILECTBA BBIUMCIIUTEIBLHOIO SKCIIEPUMEHTA NIEPE]l HATYPHBIM IKCIIEPUMEHTOM.

Bo-nepBbIX, BBIUHCIUTENBHBIM SKCIIEPUMEHT MPOBOAMTCS JaXke TOTAa, KOIrjJa HaTypHBIN
HKCIEPUMEHT HEBO3MOXKEH. Takasi CUTyalusi UMeeT MECTO ¢ KpYITHOMAcCIITaOHBIMU SKOJIOTHYECKH-
MU SKCIIEpUMEHTaMU. B 3ToM CBSI3M y y4EeHBIX MOSBHIIACh BO3MOXHOCTh MOJIEJINPOBATH MPOLECCHI,
HPOMCXOAIINE HE TOJIBKO B CO3JaHHBIX WM 33yMaHHbIX UMM YCTaHOBKaX, HO U B HEJJOCTHXKUMBIX
CUTyalusxX (HampuMep, ¢ OMOIIbI0 KOMITbIOTEPHBIX MOJIENEN yIaloCh MPEACTaBUTh MOCIEICTBUS
SJIEPHOU BOIHBI).

Bo-BTOpBIX, IPH UCHIOIB30BAHUHU BHIYUCIUTEIHLHOTO SKCIIEPUMEHTA PE3KO CHUYKAETCS] CTOU-
MOCTh Pa3pabOTOK U SKOHOMHUTCS BpeMs. DTO 00eCreynBaeTcss MHOTOBAPHAHTHOCTBIO BBITIOTHSE-
MBIX PacyeToB, MPOCTOTON MOAU(PHUKAIIUN MATEMATUYECKUX MOJENIeN /Ul UMUTALIMN T€X HJIM UHBIX
pEAIBHBIX YCIOBHMM. JTal MPOBEAECHNS KOMIBIOTEPHOTIO 3KCIIEPUMEHTA BKJIIOYAET JIBE CTaJHU: CO-
CTaBJICHUE TUIAHA U TEXHOJIOTUU MOJIETHUPOBAHUSI.

1. Ilnan MozmenMpOBaHUs — NOJKEH YETKO OTpakaTh MOCIEI0BATEIbHOCTh PA0OTHI C MOJIE-
ab10. Yacto miaH oToOpakaeTcsi B BUJIE MOCIIEI0BAaTEIbHOCTH MPOHYMEPOBAHHBIX MMYHKTOB C OIH-
CaHMeM JI€HCTBUH, KOTOpPbIE HEOOXOAMMO OCYIIECTBUTH HCCIEIOBATENI0 C KOMIBIOTEPHOU MOje-
Jb10. 3/1€Ch HE cIeyeT KOHKPETU3UPOBaTh, KaK UM HaJl0 BOCIOJIb30BaTHCS MPOrPaMMHBIM HHCTPY-
MeHTapueM. [TonpoOHbIi TUIaH SBISETCS CBOETO POja OTPAXKEHHEM CTPATErHu KOMIIBIOTEPHOIO
sKcnepuMenTa. [lepBbIM MyHKTOM Takoro mjaHa BCErAa sBIsETCs pa3paboTka TecTa, a 3aTeM Te-
CTHpPOBAaHUE MOJENU. TecTUpOBaHUE — MPOIECC MPOBEPKH MPAaBUIBHOCTH MozAenu. Tect — Habop
UCXOJIHBIX JAHHBIX, AJIS KOTOPBIX 3apaHee U3BECTEH pe3ysbTaT. UToObI ObITH YBEPEHHBIM B Ipa-
BIWJIBHOCTH TOJy4aeMbIX PE3yJbTaTOB MOJAEIHPOBAHUSA, HEOOXOAUMO IPEIBAPUTEIBHO TPOBECTH
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KOMIIBIOTEPHBIN IKCIIEPUMEHT HA MOJCIHU ISl COCTABJICHHOTO TecTa. [Ipu »TOM HEOOXOAMMO MOM-
HUThH CIIEYIOIIEE: — BO-IIEPBBIX, TECT BCETa AOJKEH ObITh OPUEHTUPOBAH Ha TO, YTOOBI POBEPUTH
pa3paboTaHHBIN aNTOpUTM (YHKIMOHUPOBAHUS KOMITBIOTEPHOW MOJAENTH. TecT He oTpaxaer ee
CMBICJIOBOTO COZEPKaHUsI; — BO-BTOPBIX, UCXOJHBIE JIAHHBIE B TECTE€ MOTYT COBEPILIEHHO HE OTpa-
XKaTh PEATbHYIO CHUTYAIUI0. JTO MOKET OBITh JIF00asi COBOKYITHOCTh MPOCTEHINUX YUCEN WUIH CUM-
BOJIOB. BaskHO TO, 4TOOBI BB MOTJIM 3apaHee 3HATh OKUIAeMbIH Pe3yNbTaT MPU KOHKPETHOM Bapu-
aHTe MCXOJHBIX AaHHBIX. [locne TecTupoBaHMs, KOrja MOSBUIACH YBEPEHHOCTh B MPABUILHOCTU
(GYHKIIMOHUPOBAHUS MOJEIH, IEPEXOAAT K TEXHOJIOTUU MOJICIUPOBAHHUS.

2. TexHonorusi MOJEIMPOBAHUS — COBOKYITHOCTh LI€JICHAIIPABICHHBIX JEHCTBUN MOJIH30Ba-
TEJsl HaJl KOMIIBIOTEPHON MOJIEbI0. Ka bl SKCIIEPUMEHT JI0JKEH COMPOBOXKAATHCS OCMBICIICHU-
€M pe3y/bTaTOB, KOTOPbIE CTAHYT OCHOBOW aHAJIN3a PE3yJIbTaTOB MOJCIUPOBAHMUS. .

AHa/Iu3 pe3yabTaToB MoAeaupoBaHus KoHeuHas Leab MOJECIMPOBAHUS — IPHUHITHE pe-
HICHUS, KOTOPOE TOJDKHO OBITH BBIPAOOTaHO HA OCHOBE BCECTOPOHHErO aHAIM3a MOJYYEHHBIX pe-
3yJbTaTOB. JTall aHAIN3a PE3YIbTATOB HE MOKET CYLIECTBOBATh aBTOHOMHO. [losTyueHHbIE BEIBOBI
4acTO CIIOCOOCTBYIOT IMPOBEJCHHIO JTOTIONHUTEILHONW CEPUU AKCIIEPUMEHTOB, a MOI49ac U U3MEHe-
HUI0 Mozenu. OCHOBOMW ISl BBIPAOOTKH PELICHUs CIY)XaT Pe3y/lbTaThl TECTUPOBAHMS U DKCIEPU-
MEHTOB. Eciii pe3ynbTaTtbl HE COOTBETCTBYIOT IIEJISIM MOCTABJICHHOW 3aJa4yM, 3HAYMT, JOIMYIICHBI
OIIMOKY Ha MPEeIbIAYIINUX dTanax. ITO MOXKET ObITh CIUIIKOM YIPOIIEHHOE OCTpoeHne nupopma-
[IMOHHOM MOJeNn, MO0 HeydauHbId BEIOOP METOa UK CPEbl MOACIIUPOBAHUS, JIMOO HAPYILICHHUE
TEXHOJIOTHYECKUX MPUEMOB MpU MOCTpoeHUr Moneiu. Ecinu Takue ommOKy BHISBICHBI, TO TpeOy-
€TCsl KOPPEKTUPOBKA MOJIEIH, T.€. BO3BPAT K OJHOMY U3 MpeIbLAylux 3tanoB. [Ipouecc moBTops-
€TCs JI0 TeX TOp, MOKa Pe3yabTaThl IKCIIEPUMEHTa He OyIyT OTBEYATh LEISIM MOJICIIMPOBAHHUS.

TEMA 12: METOAbI U TEXHOJIOI'MX MOJAEJIMPOBAHUA. THOOPMALIU-
OHHASA MOJEJIb OBBEKTA.

12.1 UudopmarimoHHble MOJETH

12.2. OOBEKTHI U UX CBA3U

12.3 I'padpuueckue nHpopMaOHHBIE MOJIETH

12.1 UudopManmoHHbIC MOJEJIH

WNupopmanronHas Mojiens — MOJeNIb 00BEKTA, MIPeICTaBIeHHAsl B BUAe MH(OpMaLlUY, ONU-
CBIBAIOIIEH CYIIECTBEHHBIE I JAHHOIO PACCMOTPEHHs IapaMeTpbl U IEPEMEHHBIE BEIUYHMHBI
00BEeKTa, CBA3M MEXIYy HUMHM, BXOJABI U BBIXOAbl 00BEKTa U MO3BOJISIONIAS MYTEM IOJAYM HA MO-
Jenb nHpopMaluu 00 U3MEHEHUSX BXOJHBIX BEIUYMH MOAEIUPOBATh BOZMOKHBIE COCTOSIHUS 00b-
eKTa.

WNHudopmanroHHble MOAETH HEb3sl HOTPOraTh WM YBUJIETh, OHM HE HMEIOT MaTepUaIbHOTO
BOIUIOIIECHHUS, TIOTOMY UYTO CTPOSITCA TOJNIbKO Ha MH@opmanuu. MHpopmanronHas MoJenb — COBO-
KYIHOCTb WH(pOpMAIMU, XapaKTepHU3yIollas CyIECTBEHHbIE CBOMCTBA M COCTOSIHHUS 00BEKTa, Mpo-
1ecca, SIBJICHUS, a TAK)K€ B3aUMOCBS3b C BHEITHUM MHPOM.

Nudopmannonnas Mozaenb — GopMaiabHas MOJAETb OTPaHUYEHHOr0 Habopa (akToB, MOHS-
TUW WIX UHCTPYKIUH, IpeHa3HAuYE€HHAas JJIs yIOBJIETBOPEHUSI KOHKPETHOMY TPEOOBAHHUIO.

Jlnst moctpoeHust HHPOPMAITMOHHOW MOJETH HEOOXOIUMO MPOUTH pAJ CTaIui, MpeacTaB-
neHHbIX Ha pucyHke 12.1. [Ipouecc, mpoBoauMbIi 0T «00BEKTa TO3HAHUSD 10 «(pOpMaTbHONW KOH-
CTPYKIIMM», HOCUT Ha3BaHUE «(popMalu3aius», a 00paTHBIA MPOLECC — «UHTEPIPETALHs) — Yallle
BCEr0 UCIOJb3YETCs B IO3HAHWU MUPA U O0y4EHUH.

B ocHoBe MH(OPMAITMOHHOTO MOAETUPOBAHUS JIeKAT TPU OCHOBHBIX MOCTYynara: 1) Bce co-
CTOWT U3 DJIEMEHTOB; 2) AJIEMEHTHI UMEIOT CBOMCTBA; 3) SJIEMEHTHI CBA3aHBI MEXTY COOOW OTHOIIIE-
HUsAMH. OOBEKT, K KOTOPOMY IPUMEHHMBI 3TH MOCTYJIAThl, MOXKET OBITh Mpe/IcTaBlIeH HHpOpMaIlu-
OHHOU MOJEJBIO.

Knaccudukanus nHpopMaimoHHBIX Moienen

1. ITo crocoOy omucanus: — ¢ TOMOIIBIO (hOPMATTBHBIX SI3BIKOB (S3BIK MAaTEMAaTHKH, TaOJIH-
1B, SI3BIKM NIPOTPAaMMHUPOBAHHUS, PaCIIMPEHNE ECTECTBEHHOTO s3bIKa YelloBeKa U T. 1.); — rpaduue-
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cKoe (0J0K-CXeMBI, AUarpaMmBbl, rpaduKu U T. 11.).
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Pucynok 12.1 — Craguu noctpoeHust UH(GOpMallMOHHOW MOJIEIU

2. Ilo nenu co3nanus: — KiacCU(UKAIMOHHBIEC (IPEBOBUAHBIC, T€HEATOTHYECKOE AEPEBO,
JIEPEBO KATaJIOTOB B KOMIIBIOTEPE); — AMHAMUYECKUE (KaK MPABUJIO, CTPOSITCS HA OCHOBE PEILICHUs
Qg epeHnaIbHbIX YPAaBHEHUN U CITY)KaT 7Sl pEIICHUS 3a/1a4 YIIPABICHUS U TPOTHO3UPOBAHMSA).

3. ITo mpuponae MoaenupyeMoro o0beKTa: — AeTEPMUHUPOBAHHBIE (OMPECICHHBIE), I KO-
TOPBIX M3BECTHBI 3aKOHBI, IO KOTOPHIM M3MEHSETCS WM Pa3BUBAECTCSI OOBEKT; — BEPOSTHOCTHBIC
(0OpaboTka CTaTUCTHUECKON HEONPEIEeICHHOCTH U HEKOTOPBIX BUJOB HEYETKOM HH(OpMALINN).

12.2. O0beKTHI U UX CBA3H

[TonsiTe oOBEKTa — OJHO W3 OCHOBHBIX MOHATHI HMH(YOPMAIMOHHOTO MOJEIUPOBAHMS.
OOBEKT — 3TO HEUTO, BOCIIPUHUMAEMOE UeI0BEeKOM Kak enuHoe 1enoe. Oxeros C. U.: «O0bekT. 1.
To, 4To cyIiecTByeT BHE HAC M HE3aBUCHMO OT HAIller0 CO3HAHUs, BHEUIHMHA MUp, MaTepuaibHas
JENCTBUTENBHOCTD. 2. SIBIEeHME, IpeaMeT, Ha KOTOpBI HallpaBlieHa Kakas-H. JesTelIbHOCTh. O0b-
€KT U3yYCHUS».

«IIpenmer. 1. Beskoe maTepuanbHOE sIBJICHHUE, Belllb. 2. To, Ha 4TO HampaBjeHa MBICIb, YTO
COCTaBJIIET €ro COZEp)KaHHWEe WIIM Ha YTO HampaBiieHO Kakoe-To JeiictBue». Suenko H. E.: «1. B
¢unocopun — BCAKOE SIBIEHHE, CYIIECTBYIOIIEE HE3aBUCUMO OT YEIOBEYECKOro CO3HaHud. 2. B
IIMPOKOM CMBICIIE — IPEIMET, SBJICHUE, KOTOPHIE YEJIOBEK CTPEMMTCS INO3HAaTh U Ha KOTOpPbIE
HarpaBjieHa ero aesTenbHocThY. «lIpenmer — 1. Beskoe marepuanbHoe siBiieHue, Bemb. 2. To, Ha
YTO HampaBlieHa MbICIb, JEHCTBUE UITU YYBCTBOY.

OOBEKT — ATO TPOLIECC WIH SBJICHHUE, TTOPOXKIAIOIIEEe TPOOJIEMHYIO CUTYAIIMIO U B3STOE HC-
cienoBateneM Juisl u3ydeHus. OObEKTbl MOTYT OBITh MaTepUANbHBIMU (TIPEAMETHl U SBICHHS) U
HEMaTepUATbHBIMH, TO €CTh CYIIECTBYIOIIMMH TOJIBKO B YMax (uzaeu u oOpassl). [Ipumepsl 00bek-
TOB: yUeOHHUK, KHOTIKa KJIaBUaTyphl, TeopeMa Iludaropa.

OTnuuuTenbHble TPU3HAKUH 00BEKTOB Ha3bIBalOTCA cBoiicTBaMu. ClieyeT pa3nuyarh Ha3Ba-
HUE CBOICTBa U ero 3HayeHue. [Ipumep: Ha3BaHUsI CBOMCTB 00BEKTa «MOHUTOP»: CEPUIHHBIA HOMED,
Ha3BaHHUE (PUPMBI-U3TOTOBUTENS, TUIl. BapuaHT 3HaUe€HUN ATUX CBOMCTB AJIi KOHKPETHOIO MOHUTO-
pa: S/N 00123, Samsung, XK.

Ecnu cBOMCTBO MPUHUMAET TOJIBKO YHUCIIOBBIE 3HAYEHHUS, TO OHO HA3bIBAETCSI TApPaMETPOM.

MHOXecTBO 0OBEKTOB C OJIMHAKOBBIM HAOOPOM CBOWCTB Ha3bIBaeTCs KiaccoM. Tak, HanmpH-
Mep, BC€ OOBEKTHI CO CBOMCTBAMH MOHHMTOpPA MOTYT ObITh OOBEIMHEHBI B KjacC MOJ Ha3BaHUEM
«MOHUTOPBI.

KonkpeTHblli 00BEKT, MpUHAIIEKALUIMN KakoMy-IH0O0 KIJlaccy, Ha3bIBaeTCs SK3EMILIIPOM
KJiacca.

3HaueHusl CBOMCTB AK3EMILISPOB, MPUHAJIEKAIIUX OTHOMY KJIACCY, MOTYT OBITh Pa3IHyHBI.
O xaxa0M 00BEKTe MOKHO COOOIIUTH OTPOMHOE KOJIMYECTBO CBEJICHHM, ONMUCHIBAIONINX €r0 BHJ,
COCTaB, TIOBEJICHHUE, HCTOPHUIO U Jpyrue cBoicTBa. [IpakTrueckuii ke HHTEpeC 0OBIYHO MPECTAB-
JSIeT TOJBKO HEKOTOpbIe U3 HUX. Kakue MMEHHO — 3aBUCUT OT TOYKH 3pEHHs] Ha OOBEKT, OT LENU

67



€ro HCIOoJIb30BaHMs. Tak, HalpuMep, ¢ TOUYKH 3peHUs Au3aifHepa, K CYIECTBEHHBIM CBEICHHUSM O
MOHHMTOPE HEKOTOPOIl MapKu OTHOCSATCA ero (opma M LBET, BlaJeiblla Mara3uHa KOMIbIOTEPHOI
TEXHUKU B TIEPBYIO OYEPEb HHTEPECYET HAIMYHE CIIPOCa HA STH MOHUTOPHI U pa3HUIA MEXIY 3a-
BOJICKOW M PO3HUYHOU LIEHOM, OJIb30BATENI0 — 0COOCHHOCTH IKCILTyaTallud MOHUTOPA.

COBOKYIHOCTh CYIIECTBEHHBIX C HEKOTOPOW TOYKHM 3PEHHUS CBEIEHUI 00 00beKTe Ha3bIBa-
eTcsi ero nHQpopMalroHHON Moenbio. MHbopMalinoHHas MOIeNb 00bEKTa MOXKET OBITH NMPEACTaB-
JieHa B BHJIE TEKCTOBOT'O OINHMCaHHUsA, B BUIE Gopmy, rpadudeckom Buae (rpaduk, deprex, Kapra,
pUCYHOK, (hoTorpadusi, cxema), B BUJI€ SJICKTPOHHOU TaOIUIIbI, KOMIIBIOTEPHOU MPOTrpamMMBbl, 3aru-
cu B 0a3e JaHHBIX, a TAK)KE€ MHOTHMH APYruMu criocobamu. MHbopManimoHHasi MOIETh HCIIONb3Y-
€TCsl BMECTO peallbHOro 00beKTa B Mpolleccax Mepeaadyu, XpaHeHus u 0opaboTku uHdopmanuu o
HeMm. [Ipumep: nHbOpMaLIMOHHBIE MOJIENIN KOMITBIOTEpA (CXeMa, PUCYHOK, OITUCAHHUE).

12.3 I'pa¢uyeckue nHpopMauMOHHbIE MO/IEJIH.

I'paghuueckas ungopmayuonnas mooeiv — 3TO HATTSAHBIA CIIOCOO TMPEACTABICHUS 00BEK-
TOB U TPOLIECCOB B BUJAE Ipaduueckux uzodOpaxkeHuil. I'paduueckne mHbopManmoHHbIE MOAEIU
SIBIISTIOTCSI TPOCTEHITNM BHOM Mojelneil. C X MOMOMIBIO MepeJaroTcs BHEITHUE PU3HAKU 00BEKTa
— pa3mep, popma, user. I'paduueckue moaenu HecyT B cebe Ooinblie MHGOPMAIUU, YEM CIIOBEC-
HBIC.

Jliia Goree HArJasAHOTO M MOHITHOTO MpeAcTaBieHus nndopmanuu B rpaduueckux uHdop-
MaIMOHHBIX MOAEISX HCIIONB3YIOTCS epaghuueckue uzoopaxicenus (00pa3Hbie IEMEHTHI), KOTOPBIC
MOTYT OBITH JOTIOJTHEHBI TEKCTaMH, YUCIaMU U cuMBosnaMu. [Ipumepamu rpadudeckux unpopma-
IIUOHHBIX MOJIEJICH SIBIISIFOTCS CXEMBI, KapThl, YePTEKH, IPadUKH, THArpaMMbl 1 MHOTO JIPYTO€.

I'padmueckas uHbopMaMoHHAsT MOJENb — 3TO HATIAIHBIA CIIOCOO MpPEICTaBICHUS O00bEK-
TOB U TIPOIIECCOB B BUJIE Ipa)uIeCKUX U300paKeHUH.

Cxema — 310 Tpaduueckoe 0TOOpaKeHHE COCTaBa U CTPYKTYPHI CIIOKHOM CHUCTEMBI.

Yepmémxnc — 31O ycIoBHOE rpadudeckoe n300pakeHue MmpeaMera ¢ TOYHBIM COOTHOIICHUEM
€ro pa3MepoB, MOJy4yaeMOoe METO/IOM MOJIEINPOBAHUS.

I'pagux — 310 Tpaduveckoe N300paKeHNE, KOTOPOE 0TOOpaKaeT 3aBUCUMOCTh OJTHON BEIIH-
YUHBI OT IPYTOM, JMHAMHUKY Kakoro-i1u0o mporecca B TeYeHHE KaKoro-Jinbo nepuoja 1 MHOTO Jpy-
roe.

Huaecpamma — 310 Tpaduyeckoe n300pakeHne, KOTOPOe JaeT HarJsIHOE NPEeACTaBICHUE O
COOTHOIIEHUH KAKUX-JIMOO BEIMYHMH WM HECKOJIBKHUX 3HAUCHHWH OJHOW BEJIMYUHBI, 00 W3MEHEHHUU
UX 3HAYCHUH.

I'eomeTpuueckue moaenu — rpapuueckre Gopmbl 1 00bEMHBIE KOHCTPYKIIUH.

I'eomeTprueckoe MOJEIMPOBAHUE U3Y4aeT METO/IbI MOCTPOECHUSI MaTeMaTHYeCKOH MOJIENH,
OTIHCHIBAIOIIEH TEOMETPUIECKHE CBOMNCTBA MTPEIMETOB OKPYKAIOIIETO MHPA.

Teopernueckoil OCHOBOI reOMETPUUYECKOT'0 MOJIEIMPOBAHUS ABISAIOTCS AU depeHnaibHas
U aHAJIMTHYECKas TEOMETPUH, BAPHAIIMOHHOE HCYHCIICHHE, TOMOJIOTHS M Pa3/Ieibl BEIYUCIUTEIHHON
MaTeMaTHKH. ['eoMeTprueckoe MOJeTUPOBaHUE U3y4aeT METOAbI MIOCTPOEHUSI KPUBBIX JIMHUM, TO-
BEPXHOCTEH M TBEPABIX TN, METOJBI BBHIMOJHEHUS HAJ HUMHU DPA3IUYHBIX ONEpaluii U METOIBI
yIIpaBJIEHUS YUCIIEHHBIMU MOJAETISIMH.

WHCTpyMEHTOM JIJIsl TEOMETPUIECKOTO MOJICIHPOBAHUS CITY’KAT MaTEMAaTHYECKHE METOJbI
penieHus 3a1ad. Mcnoap3yeMble METO/IbI TO3BOJISAT ONUCHIBATH FEOMETPHUUECKUE CBOWCTBA MpeaMe-
TOB, CO3/1aBaTh UX MaTEeMaTHYECKHE MOJEIN W HCCIEeNOBATh WX ITYTEM IPOBEICHUS Pa3INIHBIX
pacyeToB M YHCICHHBIX HKCIEPUMEHTOB. [Ipu HEOOX0AMMOCTH MOXKHO pelaKTUPOBATh MOJAEIHpYe-
Mble OOBEKTBI U CTPOUTH UX rpaduueckue oroOpakeHus. [IpenMeTromM reoMeTpuyeckoro Mozeinu-
POBaHUS SABJISIOTCS HE TOJIBKO OOBEKTHI, HO U SIBICHUS U MPOIECCHI, CYyTh KOTOPBIX MOXET 0TOOpa-
KaThCS M UCCIIENOBAThCA C MOMOMIBIO TpadUKOB, AMArpaMM H Ap. DTO MOTYT OBITh, HAIpuMep,
ONMCAHUS JEHCTBUM.

OcHoBHBIE cpepbl MPUMEHEHHUSI TEXHOJIOTUH KOMIBIOTEpHOU rpaduku 1) rpaduyueckuii uH-
tepeiic monpzoBaTens; 2) cneuddextsl, Bu3yanbHble d3QpdexTs! (VFX), nudposas kunemarorpa-
¢bus; 3) nudposoe TeneBuacHUE, BUacoKoHbepeHuy; 3) mudpoas dhortorpadus; 4) BU3yaanuzamus
HAYYHBIX U JIEIOBBIX JAHHBIX; 5) KOMIBIOTEPHBIE UTPHI, CHCTEMBI BUPTYaJIbHON peabHOCTH; 6) CH-
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CTEMbI aBTOMATU3HUPOBAHHOTO MPOCKTUPOBAHMUS; 7) KOMITBIOTEPHAST TOMOTpadus.

[To ciocoGam 3aganus u3o0pa>keHui rpaduKy pa3IesstoT Ha 1Be KaTerOpHu:

1. IBymepHas rpaduka, KOTopas, B CBOIO 04epe/ib, MOApa3eseTcs aaee.

a) BekxtopHnas rpaduka — npeacrapisieT n3o0pakeHne Kak Habop Te€OMEeTPUUYECKUX MPUMHU-
TUBOB. OOBIYHO B Ka4eCTBE HUX BBIOMPAIOTCS TOYKH, NMPSIMBIE, OKPYKHOCTH, TPSIMOYTOJILHUKH, a
TaK)Ke Kak OO ciydaid, cruiaiiHbl HeKoToporo nopsaka. O0beKTaM MpUCBAauBAIOTCA HEKOTOPHIE
aTpuOyTHI, HApUMeEp, TOJIIMHA JTUHHUM, [IBET 3aMOIHEHUs. PUCYHOK XpaHUTCS Kak HAOOp KOOpIH-
HAT, BEKTOPOB U JIPYrUX YHCEJ, XapaKTepu3yroux Habop npuMuTUBOB. [Ipu n3o0paxenuu nepe-
KPBIBAIOUINXCS 0ObEKTOB UMEET 3HAYCHHUE X TOPSIIOK.

0) PacTpoBas rpadguka onepupyeT ABYMEPHBIM MacCHBOM (Matpuliei) mukceneil. Kaxmnomy
IIUKCEJI0 COMOCTABIISIETCS 3HAUEHUE — IPKOCTH, LIBETA, IPO3pAayHOCTH. be3 0coObIX moTeps pactpo-
Bble N300paKeHUS MOXHO TOJIBKO JIUIIb YMEHBIIATh, XOTS HEKOTOPbIE IeTalu N300paKeHUs MOTYT
MCUE3HYTh. YBEIMYCHHUE K€ PACTPOBBIX M300paKeHH 000pauymBaeTcs YBEIWYCHHBIMU KBajpara-
MU, KOTOpbIE paHbllle ObUTN MHUKCENIIMU. B pacTpoBOM BuIe MpeacTaBUMO J000e M300pakeHue,
OJTHAKO ATOT CIOCOO XpaHEHHS MMEET CBOM HEIOCTAaTKU: OONbIIMKA 00BEM MaMATH, HEOOXOJMMBIi
JUTst pabOThI ¢ U300pAKEHUSIMH, TOTEPU MPU PEIAKTUPOBAHUU.

B) @paxranpHas rpaduka — MOCTPOEHHE O00BEKTa, OTAEIHHBIE dJIEMEHTHI KOTOPOTO Hacle-
IYIOT CBOICTBa POIUTENBCKUX CTPYKTYyp. [lockonmbky Ooisiee neTanbHOE OMUCAHUE 3JIEMEHTOB
MEHBIIEr0 MacTada MPOUCXOAUT IO MPOCTOMY AJITOPUTMY, ONUCATh TAKOH OOBEKT MOXKHO BCETO
JIUIIb HECKOJIBKUMHM MaTeMaTHUYeCKUMU ypaBHEHUsMHU (HampuMep, CHEXKUHKa, AepeBo, kpuas Ko-
xa). @pakranabl NO3BOJISIOT ONKCHIBATh LIENbIE KJIACCHl M300pa)XKeHUM, AJis JAE€TalbHOrO OMHUCAHUs
KOTOPBIX TpeOyeTcsi OTHOCUTENbHO Majo nmamsTu. C Ipyroi CTOPOHBI, K M300paKEHUSIM BHE ITHUX
KJIaCCOB, (hpaKTasbl IPUMEHUMBI c1a0o0.

2. Tpéxmepnas rpaduka. B TpéxmepHOl KOMIBbIOTEpHOW TpaduKe BCe OOBEKTHI OOBIYHO
IIPEJICTABIISIFOTCS KaK HaOOp MOBEPXHOCTEH MM YacTULl. MUHUMAaIbHYIO MOBEPXHOCTh HAa3bIBAIOT
MOMUTOHOM. B KadecTBe MmoiuMroHa oObIYHO BBIOMPAIOT TPEYTOJIHHUKU. BCceMU BU3yallbHBIMH TIpe-
obpaszoBanusiMu B 3D-rpaduike ympapistOT MaTpHIBl: MOBOPOTA, CABUra W MacIITaOMpPOBAHUA.
JIr0601i MONMUTOH MOXKHO MPEACTaBUThH B BUE HA0Opa U3 KOOPAUHAT €ro BepIInH. Tak, y Tpeyroyib-
Huka Oyner 3 BepuminHbl. KoOpAMHATHI KaXa0M BEPIIMHBI IPEICTABISIIOT cO00i BEKTOp (X, Y, Z).
YMHOXHUB BEKTOp Ha COOTBETCTBYIOILIYID MATpHUIly, Mbl MOJYy4YHM HOBBIA BekTOop. CraenaB Takoe
npeoOpa3oBaHre CO BCEMHU BEPIIMHAMHU MOJIUTOHA, MOJTYYHM HOBBIHM MOJIUTOH, a, IPeo0pa3oBaB Bce
MOJIUTOHBI, TOTYYUM HOBBIN OOBEKT, MOBEPHYTHIN CIBUHYTHIN M MPOMACIITAOMPOBAHHBIN OTHOCH-
TEIbHO UCXOTHOTO. TpEXMepHast KOMIbIOTEPHAsI rpaduKa MHPOKO UCIONb3YETCsS B KHHO, KOMITbIO-
TEPHBIX UTPAX.

2. METOAUWYECKHUE PEKOMEHJIAIINU (YKA3AHUS) K JTABOPATOPHBIM
3AHATUSIM
Brinonnenue nabopatopHoi paboThI ClieyeT HauaTh ¢ U3Y4YEHHUs TEOPETHUYECKUX CBEIACHUM.

llanee HGO6XOHI/IMO O3HAKOMUTHCS C 3aJaHUEM HpaKTH‘—IeCKOﬁ YaCTH U BBIIIOJIHUTH €T0.

JlaboparopHast paboTa CYMTAETCS BBHIMOJTHCHHOH, €CITM MPEJOCTaBICH OTYET O pe3yibTaTax
BBITIOJTHEHU S 33/IaHUS;, IPOBEJICHA 3aIUTa MTPOJICIaHHON paOOTHI.

3amuTa NpoBOJUTCS B JBa dTara:

- IEMOHCTPUPYIOTCS pe3yIbTaThl BBIMOJIHEHUS MTPAKTUYECKOTO 3aJaHUSI.

- OTBCTUTH HaA PsJ BOIIPOCOB M3 MEPCUHA KOHTPOJIBbHBIX BOIIPOCOB, KOTOpBIfI IIPUBOJUTCA B
3a/laHuu Ha TabOpaTOpHYIO padoTy.

Kaxxnas maboparopHasi paboTa OIIEHHBAETCSl OMPEICIECHHBIM KOJIMYECTBOM 0ajIOB B COOT-
BETCTBUU C KPUTEPHUSIMH OICHUBAHUSI.

JlabopaTopnasi pabora Ne 1 Ilpeacrasienne nngpopmannu B 9BM

Bpewmst BeinmosiHeHus — 2 yaca.

Lenp paboThI: UMETH MpEACTaBICHUE O (hopMaTax Ynces ¢ (PUKCUPOBAHHOW U IJIaBaroIei
3anaToi (TOYKOI), 3HaTh MOHATHS HIPSIMOT0 KOJia, 0OpaTHOTO KO/a, JOMOJHUTEIBHOTO KO/Ia, YMETh
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3aMMCHIBATh IIeible Yuciia (TI0J0KUTENbHBIE U OTPUIIATEIbHBIC) B MPSMOM, 0OpaTHOM U JTOTIOJTHU-
TEIHHOM KOJI€.
3aoanue
1. Cnoxwure 3amannbie yncna: (-1000101),, (+1010001),.
2. BbIIOTHUTE CIOKEHUE:!
a) B gonoHUTENbHOM Koge: 1.010111+0.010001
0) B ooparaHoM koze: 0.110101-0.010101
3. IlpeacraButh uncna ¢ PUKCUPOBAHHOMN TOUYKOM B (hopMare IMOIYCIIOBa, MOJ JPOOHYIO
4acTh OTBECTH TPHU JBOMYHBIX pazpsiaa. 17.98; -29.4
4. TlpencraBuTh IIECTHAALIATEPUYHbIE YUCIIA C TJIABAOIIEH TOYKOI B popmaTe cioBa
0.463*16"  -0.2796*16"
5 IIpeacTaBuTh 11EIbIC JECATUYHBIC YKCIa B 30HHOM M yriakoBaHHOU opme: 142, -1589.
JlaTh onucanue NpoBeIeHHON pabOThl B MUCbMEHHOM BHJIE.

JlabopaTopHnas padora Ne 2 [IpeoOpa3oBanue unces U3 OHOW CUCTeMbl CUMCIEHHUS B
APYryro

Bpewms BeinonHenus — 2 yaca.

Ienb paboTel: HayunTbest mepeBOAUTE YHCIIA B TE€ CUCTEMbI CUMCIIEHUS, KOTOPBIE UCIIONIb3Y-
er DBM, noacuuTeiBaTh 00bEM 3aHMMaeMON JaHHBIMU HH()OpPMAIMN U yMETh NEPEBOAUTH 3HAYE-
HUS KOJIMYEeCTBa MHPOPMALUU U3 OJJHUX €IUHMIl U3MEPEHUS B IpyTHe.

3aoanue

1 IlepeBeaure Kaxa0e U3 CIEIYIOLUX YHCET B JABOMYHYIO CUCTEMY cuucieHus. IIpaBuiib-
HOCTb II€pPEBOIa IIPOBEPUTH 0OpaTHBIM NepeBoAOM. J[poOu nepeBoauTh ¢ 3 - Ol CTENEHbIO TOUHO-
ctu. TexHooruto nepesoja npuBecTu 6e3 cokpamenuid. (326,15)10; (26,3)s; (3F6,3)16.

2 [lepeBenuTe Kaxa0€ U3 CICAYIOUINX YUCEI B ICCATHYHYIO CUCTEMY CUUCIICHUS:

(101010,01)2; (13,2)s; (3C,A)1s.

3. [lepeBecTr 3a1aHHBIE YMCIIA U3 JECATUIHON CHCTEMBI CUMCIICHUS B CUCTEMY CUHCIICHHS C
OCHOBaHMEM ( U HA00OPOT.

4. IlepeBectu 3aaHHble 3HaueHus u3 KOaiT B OUT 1 HA0O60POT.

5. lloacuurtath KonuyecTBO MHGOpMANMU B Bamiel paMuiny, UMEHH U OTYECTBE, €CIIU OHU
MeXIy co00it pazaenensl mpodenom u 3akoaupoBansl B koje ASCII, 3atem — Unicode, moacuurars
00beM rpadudeckoro (aiiina ¢ STUMHU JTaHHBIMH.

Jlatb onucaHue MpoBeIeHHON paboThl B TUCBMEHHOM BH/IE.

JlabopaTopuasi padora Ne 3 UndopmaniuoHHasi TeXHOJOTUs MOJATOTOBKH TEKCTOBBIX
JOKYMEHTOB B Cpe€/le TEKCTOBOI0 mpoumeccopa

Bpewmst BeimonHeHns — 8 4acos.

Lenn paboTer: OcBOEHHE OCHOBHBIX IPUEMOB pa0OTHI B TEKCTOBOM Mporieccope MS Word.

3aoanue Ne 1

1 3anyctuts MS Word.

2 Co3/1aTh HOBBIN TOKYMEHT.

3 3anate pexxum PazMeTku cTpaHUIbL.

4 3agath BBIBOJI HA 3KpaH HemevyaTaeMbIX (CIIy:KeOHBIX) CHMBOJIOB (3HAK

a03a1na) U TpaHMIIbl TEKCTA.

5 HactpouTh QyHKIIHIO aBTOCOXPAaHEHUS! — ABTOCOXPaHEHHUE KaXKIIBIC ...

MunHyT (kHOTKa Office, mapamerpsr Word).

6 OTKIIIOYUTH IPOBEPKY NPABOIMCAHUS.

7 OTKJIIOYUTH ABTOMAaTHUYECKYIO PACCTAHOBKY MEPEHOCOB.

8 YcranoButs IlapameTpsl crpanunbl. 3aaate Ha BKiajake [loss ctpaHusl:

JieBoe — 25 MM, ipaBoe — 15 MM, BepxHee — 25 MM, HuxKHee — 20 MM.

9 3amath A HUXKHETO MOJISt MHTEPBA OT Kpas 0 KOJIOHTUTYNA 12 MM (B

HUKHEM KOJIOHTHUTYJE Oy/IeT pa3MelaThCsi HOMEP CTPAHULIBI).

10 Co3naTh HUKHHIA KOJTOHTUTYI JUIsl pa3MELIeHHsI HOMepa CTPaHUIIbL.
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11 BcraButh HOMEp CTpaHUIIBl. BEIPOBHATH 1O HEHTPY HOMEP CTPAHHUIIBI.

12 CoxpaHuTth JOKYMEHT B paboueil mamnke. 3anate ums (aiina: 3aganuel -

damuius_CTyAEHTa.

13 BBectu CTpOKY ¢ TpedyecKUMH OyKBaMH, UCIIOJB3Ys BKIAAKy BeraBka —

CumBou.

14 HaGpaTh TEKCT.

TexcT moimkeH coxepkarh 3 ab3ana (He MEHBIIIE) U 3ar0JIOBOK:

— mepBbId a03a1r — rapauTypa Times New Roman, kersib — 14 myHKTOB, cienaTh BRIpaBHUBAHUE
0 LIEHTPY;

— BTOpO# ab63a1r — rapHUTypa Arial, kerimb — 12 MyHKTOB, cliejaTh BhIPAaBHUBAHUE IO JIEBOMY
Kparo;

— Tpetuii ab3ar — rapuutypa Courier New, kerinb — 10 myHKTOB, clenath BbIpaBHUBAHHUE 10
paBoOMY Kparo.

15 BbINoaHUT HBETHOE 0OpamileHue U 3aJIMBKY ()parMeHTOB Pa3iIMYHBIMU CIIOCOOAMH.

16 JInst 3aronoBKa BeIOpATh TOTOBBIN CTUJIb U3 CTIMCKA CTUIICH.

17 IlepBblii ab3a1] BBITOJHUTE C Pa3peKeHUEM S5 MyHKTOB, IPUQT MOTYKUPHBINA. Y CTaHOBUTH B
a03amax KpacHyIO CTPOKY 2,5 CM U MHTEpBaJIbI 110 6 IIT.

18 BBIMOTHUTH PUCYHOK C TIOMOIIBIO MUKTOTpaMMbl DUTYPHI TUTIA OPHAMEHTA (KOITUPOBAHUEM ),
BBIOpaTh (DUTYpY, PA3MHOXKHUTH €€ U CTPYNIHPOBATH B OJUH PUCYHOK. J{JIsl 3TOTO BBIAECTUTH BCE PUCYH-
KU (Iepxath HakaTol kiaBuiny Shift) v BBIOIHUTE MpyNIUpOBaHKUE C TOMOIIBI0 KOHTEKCTHOTO MEHIO.

19 CrpynmupoBaHHBI PUCYHOK HAaHECTH MOBEPX TEKCTA, CAENATh TEKCT BUAUMBIM BBIOPATH I10-
PSIOK — 0331 TEKCTA C MIOMOIIBbIO KOHTEKCTHOTO MEHIO.

20 I'oTOBBII pUCYHOK BCTaBUTh B Hauaslo TeKcTa (13 Oubanorexu MS Word).

21 ®aiin coxpaHUTh.

3aoanue Ne 2

1 Co3narp Tabnwmiry, cocTosyr u3 5 ctondmoB u 10 crpok. JIroOsie qBa cToNOma coenu-
HUTH OOIIMM 3aroJIOBKOM C I10/13arojoBKaMu. Tabauia MoxeT ObITh MPEICTaBICHA B BHJIE Mpaiic-
JUCTa UM Ou3Hec-1u1aHa. [Ipubnu3nTenbHbIe TEMBIL:

| busHec-11aH peMOHTA MOMEILEHUS.

2 Tpaiic- auct no npogaxe [1K.

3 Ipaiic-muCT 1O POJIAKe TEIEBHU30POB.

4 bu3Hec-1JIaH PEMOHTa KBaPTHUPHI.

5 Tlpaiic-1uCT MO MpOJIaXke KaHIITOBApOB.

6 busHec-1IaH peKOHCTPYKIMY TOMEILEHUS.

bu3Hec-nnaH 1O/DKEH OTpaXkaTh BUJ JESATEIbHOCTH, UCIONHUTENEH, (uHAaHCHUPOBAaHUE IO
MecsIaM, 3aTpaThl IO KBapTaJlaM U 3a TOJ.

PexyiaMHBINM JTUCT NOJDKEH coiepxkaTb He MeHee 10 HaMMEHOBAaHMH TOBApOB, KAaTETOPHIO,
CTOUMOCTb B y.€., IEpecyeT B pyOssix Ha TEKYIIMH Kypc, CYMMapHYI CTOMMOCTb BceX 0003HAYEH-
HBIX IIPOJYKTOB.

1 3a tabnuuel pacrnonokKUTh HyMEPOBAaHHBIN CITUCOK, B KOTOPOM PaCKpBIBAETCS COJIEPIKH-
MO€ OTJEIbHOI0 TOBApa WU BUJIA ACATEIBHOCTH.

CoznaHHBIH aBTOMAaTHYECKU CIUMCOK MPeoOpa3oBaTh B MHOTOYPOBHEBBIN € MOMOIIBIO KHO-
MOK : YBEJIMYUTH OTCTYIl, yMEHBIIUTH OTCTYII HAa BKJIAJAKe [ 1aBHas.

2 3a crrucKoM He00X0IMMO BBECTH (POPMYITY C IIOMOIIIBIO pefakTopa Gopmyir:

BKJIaaka BeraBka — @opmyna. @opMyny NOJIyYUTh Y IPENOAABATENIS.

3 Coxpanuts uHGopManuio B (aiine GaMuins_CTyaeHTa.

4 Coznatb Tpetuit ¢aitn MS Word ¢ HazBannem ®amMuiaus_CTyAEeHTa, B KOTOPOM OOBEIH-
HUTH NpeIbIaynie 18a (aiiia.

Bomnpocs! 1is 3ammTsl paboTh

1 Pexxumsbr oToOpaxenus napopmanuu B MS Word

2 B xakux emuHUIAX U3MepsieTcs pazmep mpudra?

3 Yro takoe rapuHuTypa mpudra’?

4 Otnnuue 6ydepa oomena B MS Word ot 6ydepa oomena Windows.

5 Kaxue pexumbl KonupoBaHus (epeMenienns) ucnoiab3yores B MS Word?
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6 UTo Takoe MHTEPIUHbBSIK?

7 Otnuuue NoHATUS GopMaTHPOBAHUE OT PEAAKTHPOBAHHUS.

& Kakue ObIBaroT crimcku?

9 Kak Bkimt04HTh (hOpMYITy B TEKCT JOKYMEHTa?
10 Kak BBINOJTHUTH peIaKTUPOBAHUE TAOIUIIBI?

3aoanue Ne 3

Lenp pabotel: HayuuThcst OCHOBHBIM IpueMaM ¢opmaTtupoBaHus nokymeHTa MS Word,

HUMEIOLIETO CIOKHYIO CTPYKTYPY.

Ynpaoscnenue 1. Bgeoume u omghopmamupyiime npusedenHulil Hudxice mexkcm.

IIpoueccop (Mukporporeccop) yrnpasisieT padoTol BceX OJOKOB U BBHIMOJHSET ONEpaluu
HaJ JAaHHBIMU — JIOTUYecKue u apudmeTrndeckrne. C MOMOIIBIO JIOTHYECKUX ONIEpalliid IPOBEPSIFOTCS
pa3JIMYHBIC YCIOBUS, YTO YacTO NMPUBOJIUT K U3MEHEHHIO TOCIEIOBATEIHHOCTU BBHIIIOJHEHHS KO-

MaHJ B IPOTrpaMMe.

C nomoripio apupMeTHIecKuX ornepa-
Ui 4Yucia, NMpeABapUTEIbHO BbIOpaHHBIE U3
OCHOBHOI TaMsTH Ha PErUCTPhI apudmMeTnde-
CKOI0 yCTpOHCTBa Ipoleccopa, MOT'YT CKJia-
IBIBaThCS, TMEPEeMHOXKAThcsl W T.M. BooOmie
rOBOPsI, MPOLIECCOP NMEPCOHATBLHOTO KOMIIbIO-
Tepa MMeeT OOIIHUPHYIO CHUCTEMY KOMAaHH, U

UX TOJBKO YCIOBHO MOKHO JEJIUThH Ha JIOTH-
yeckue u apudmernueckue. IIporeccopsr ¢
nmoytHbIM HabopoMm koMan[ (Complex Instruc-
tion Set Computing) #naszsBaor CISC-
nporeccopamM. boIBIIMHCTBO COBPEMEHHBIX
I[IK Ttuma IBM PC ocnamaroTcsi HWMEHHO
CISC-npoueccopamu.

Ynpaoswcnenue 2. Bcmasome 6 doxymenm maoaiuyy.

Cmpykmypa 3ampam Ha npou3eo0cmea 1 monvl ailOMUHUA HA POCCUIICKUX U 3anaA0-
HbIX 3A800aX
CraTbs 3aTpart Pocens Jana

$/T % $/T %
I'murO3eM 615 41 480 38
AnopHas Macca, KOKC, IIEK 270 18 221 17
DIIEKTPOIHEPTUS 255 17 315 24
3apa0oTHas miata 100 7 105 8
IIpoune 255 17 170 13
HUroro: 1495 100 1291 100

Ynpaosicnenue 3. Cozoatime ghopmyny ¢ nomowpto pedakmopa Gopmyn u 6cmagbme ee 8 00-
KYMEHMm

X1X2 + YI)/2 + ZIZZ
JXP Y+ 2+ X+ Y+ 22

PaBenctBO: COSQ =

Ynpaosicnenue 4. Bcmasbme 6 00KyMeHm CUMBO.Ibl

Q2L+t F LB

Ynpaosicnenue 5. Bcmasome 6 0okymenm pucynox

{ ) VBA sBisiercst o01eil s3pIk0BOM Tu1aTdopMoit i1t BeceX MpuiiokeHuid Mi-
\'/\ ////// 7) crosoft Office u mo3BossieT paboTaTh C 0OBEK- Visual Basic
\ ’Y’ \[M tamu Word, Excel, Access, Power Point, Out-
% '~ look, Binder. fI3pikoBbie cpencrBa VBA mos-

BOJIAIOT OCBOUTD THUITOBBIC MCTObI U ITIPUCMbI pa3pa60TK1/1 MPOrpaMMHBIX IPOLCAYP.
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yanZOfCHeHue 6. Cocmasbme MAPKUPOBAHHbLE U HYMEPOBAHHbLE CNUCKU

I'eorpaduueckue MHGOPMALMOHHBIE CH-

CTEeMBbI: S3BLIKY M cpelbl NPOrPAMMHPOBAHUS
1. ArcView; o Delphi;

2. ArCINFO; . Object Pascal,

3. Mapinfo; ° Visual Basic;

4. ERMapper; ° Avenue;

5. AutoCADMap e C++,

KoHnTpoJibHBIE BONIPOCHI

1 Yto Hy*XHO cenaTh, YTOObl OBICTPO BBIAEIUTH C HOMOIIBIO MBIIIH CIOBO, CTPOKY, HECKOJIBKO CTPOK,
npeiokeHue, ad3al, Bech JOKyMeHT?

2 Kak ycTaHOBHUTb MHTEPBAJ MEKIY CUMBOJIAaMU B TEKCTE, HAIIpUMED, HE paBHbIi 1,2 nT.?

3 Kakue Bbl 3HaeTe ciocoObl KonupoBaHUs (PparMeHTOB TEKCTAa U PUCYHKOB?

4 Yem oTiiMyaeTcs neperackuBaHue 00bEKTa JIEBOM KHOMKOW MBIIITH OT

NepPEeTaCKUBAHUS ITPABON?

5 Kak yctaHOBUTB WK yOpaTh oOpaMiIeHHE TEKCTa, 00paMiIeHHE ONPEIEIEHHbIX CTOPOH, a TaKXKe CO-
3/1aTh CBOM CTHJIb paMKHU?

6 Uto HYXHO ceaTh, YT00B! YCTAHOBUTH PaMKy Ha CTPAaHUILy, COOJII0Aasl CTaHJapTHbIE IIapaMeTphl:
0,5 cM 10 BEpXHEr0, HUKHETO U IPAaBOrO KpaeB, 2 CM OT paMKH JI0 JIEBOT'O Kpasi?

7 UTo HYXHO cZeaTh, YTO0BI H3MEHHUTH LIBET U Y30p BblIENEHUs TeKcTa?

8 Kak MOHO BBIZIETUTH U CKOITUPOBATH TEKCT, UCIIOJb3Ysl KJIABUILIHU KJIABUATYPbI (HE 3aX0/s B MEHIO)?
9 Yto HYXHO clienaTh, YTOObl HAWTH AHTOHUM YKa3aHHOTO CJI0Ba?

10 Mo>kHO 11 IPUCBOUTH CUMBOJTY KOMOMHALIMIO KJIABUII U KaK 3TO cleNaTh?

11 Kakumu cioco6amMu MOXHO YCTAHOBHTH HYMEPAIMIO CTPAHUI] ¥ B KAKOM MECTE CTPAHMIIbI?

12 Yro HyKHO c/ienaTh, YTOOBI YCTAHOBUTH KOJIOHTUTYII TOJIBKO Ha MEpBOM cTpaHuie?

13 MoskeT 11 KOJIOHTUTYJI pa3MeIlaThCsl B LIEHTPE CTPAHUILIbI?

14 Kak co3naTh HWKHHUM KOJIOHTUTYJ U KaK €ro yopars?

15 Kakyro nHpOpMaIHO MOXXHO 3aHECTH B KOJIOHTUTYJI, HAIIPUMEP, MOKHO JIU 3aHECTH TabIHIly?

16 Kakumu cnoco6aMu MOXKHO pa3/ieIuTh TEKCT Ha KOJIOHKH U CKOJIBKO KOJIOHOK MOXHO CO3JaTh B
Tekcre?

17 Kak MO’KHO U3MEHHUTH HIMPUHY KOJIOHOK M YCTAHOBUTH MEKy HUMU Pa3/eIUTEIN?

18 Tlocne co3nanus pucyHka B rpapuaeckom penakrope, Hanpumep, B Microsoft Paint, kakumu crioco-
6aMy MOXHO BCTaBUTh €r0 B CBOIl TOKYMEHT?

19 Yem oTnmuaeTcs cTvilh ab3ama oT CTHIIS MpU@Ta U KaK €ro ONPEeeNIUTh B CTHIIE HA TTAHEIH HHCTPY-
MEHTOB, a TaK)Xe KaK CO3/IaTh CBOM CTHIIb?

20 YTo HYXHO clienaTh, 4T00bl U3MEHUTH IPUPT B GOpMyJie YCTAHOBIEHHOTO MO0 YMOT4aHuto Times
New Roman Ha kakoi-HUOyAb APYroi U yBEIUYUTh pa3MEpPbl CUMBOJIOB U UHAEKCOB?

21 Jlnsa gero B pegakrope GopMyJl IpeaHa3HadeH CTUIb TeKCT U KaKue ele CTHIIU CYLECTBYIOT B pe-
nakrope popmyn?

22 Kakumu crioco6aMu MOXKHO YCTaHOBHUTH MPOOeEIT B pefakTope Gopmyn?

23 Yro HeoOXoauMO cenaTh, 9To0bl U3MEHUTH ()OPMAT JIMHUM NIPU PUCOBAHUH, HATIPUMED, YCTAHOBUTH
CTpEJIKY, U KaK U3MEHHTH €€ THUII U pazMep?

24 Kak crpynnupoBaTh 3JIEMEHThl PUCYHKA B €JMHOE 11€JI0€ U TIOBEPHYTH H300paxeHne?

25 Yro HyXHO cAenaTh, 4TOOBI J00aBUTh B JOKYMEHT TaOJIHUILy, M KAKOTO poJia MH()OPMAITHIO MOXKHO B
Hee 3aHECTH?

26 Kak U3MEeHUTh IIUPUHY Y HECKOJIBKHMX CTOJIOLIOB U BBICOTY Y HECKOJIBKUX CTPOK OJJHOBPEMEHHO?

27 Kak nepeHecTH WK CKONUPOBaTh HHPOPMALIUIO U3 OAHOM AYeKH B APYryr0?

28 Kakumu criocobaMu MOKHO YCTaHOBUTH MHOTOYPOBHEBBIH CIIUCOK?

29 Yro HyXHO cAenaTh, YTOOBI U3MEHUTh OPUEHTALIUIO TEKCTa B TabauIe?
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Paznen HHpopManmoHHAs TeXHOJIOTHs 00pa0OTKHM YMCIOBBIX JaHHBIX B cpeae Tal-
JIMYHOT0 Mpolueccopa

Bpewms BeinonHenust — 12 yacos.

JlaGoparopHnasi padora Nel

Iens mabopaTopHO pabOTHI — U3YUUTH JIOTUYecKUe (HYHKIMH, Ucmoiib3yembie B MS Excel,
Y HAYYUTHCS BBIYUCIISATH BBIPAKECHHUS, 3aBUCSILNE OT CIOXKHBIX YCIOBUH.

Haubonee yacto ynorpebisiembiMu siormueckumu pyakiusmu B MS Excel sBnsitores:

- U(Jlornueckoe 3nHauenuel; Jlormueckoe 3HaueHue2;[...]) — mpoBepseT, BHIMOIHAIOTCS JIU
BCE MEPEUHCIICHHBIE JTJOTHYECKUE YCIIOBHUS;

- WJIN(Jlornueckoe 3HaueHuel;

Jlornueckoe 3HaueHue2;[...]) IpoOBEpsET, BHIOJHIETCS JIM XOTS Obl OJHO M3 MEPEUHCIICH-
HBIX JIOTHYECKUX YCIOBUIH;-

- HE(JIornueckoe 3nauenue) — 3amensieT 3HaueHne MCTUHA na JIOXKD u Hao60porT;

- ECJIU(JIoruueckoe BbIpaskeHue;[3HaueHUe, eCiu UCTUHA|;[ 3HaueHue, eciau JOXb|) —
MIPOBEPSIET, BBIMOJIHACTCS JIM JIOTHYECKOE BBIPAKEHME, BO3BpamaeT oaHo 3HadeHue, eciou MCTU-
HA, u apyroe 3nauenue, eciu JIOXb.

Jlornyeckue 3HAUYEHUSI U BBIPAXKEHUS MOTYT COIEPKaTh 3HAK paBEHCTBA (=), 3HAKU Hepa-
BEHCTBa (<=; >=; <>), noruyeckue u JroOble Marematudyeckue Gpynkuuu MS Excel. KiroueBbim
YCJIOBHEM TIPH COCTABJICHUU JIOTUYECKUX 3HAYCHHI U BBIPAXKCHUH SIBIISCTCS BO3ZMOXHOCTH MOJIyde-
HUS 0JTHO3HA4YHOTO oTBeTa (oaHoro u3 aByx): MCTHUHA / JIOXb.

B gactsx «3HadeHue, eciiu UCTHHA» U «3Ha4eHHe, ecim J1oxby» GyHkinun ECJIN, kak mpa-
BUJIO, 3aIMCBIBACTCS OMPECICHHBIN MOPAJ0K MaTeMaTHUYEeCKUX BBIYMCICHUH (B TOM YHUCIE C HC-
M0JIb30BaHEeM (DYHKIIWI), TMOO KOHKPETHOE 3HaUYeHUE (HampuMep, B BUAC CCHUIKHM Ha SYCUKY), JIH-
00 CTaTUYHBIN TEKCT (B JBOMHBIX KaBBIYKAX ).

[Mpumep 1 Beraucnuts Benumuuny y (Gopmyra 1) muis Bcex LENbIX YHCeT B Uana3oHe oT -5 10 5
(3HayeHus X).

JZ}; x>0u x#2
y=43x x<0wu x#-2
14}; x==2umx=2

B nanHoM cityuae yciioBHsl, ONIMCaHHBIE B IIPABOM YaCTH CUCTEMBI, OXBAaTHIBAIOT BCE BO3MOXKHBIE
3HadeHus X. CieoBaTebHO, IEPEYNCINTh HE00X0AMMO, KaKk MUHUMYM, (n-1) yclioBuii, rae n — Koim-
4YecTBO ycloBUi B cucteme (B nmpumepe 1 n=3) — puc. 1

A B C D E F G H
2 | x| oy [
3 -5 <15 |=ECAN(N(B3>0;B3<>2);2*B3;ECN(N(B3<=0;B3<>-2);3*B3;4*B3))
4 -4 -12 . - '
5 -3 -9
6 -2 -8
7 -1 -3
8 0 0
9 1 2
10 & 3
11 3 o]
12 4 5
13 5 10
Puc. 1. lpamep Ne |

[opsnox BeimonHenus Gpynkuuit B MS Excel npoucxonut cneBa HampaBo. MHbIMU ciioBamu,
3HAYEHHE X=2 OTCEUBAETCS B MEPBOM JIOTMYECKOM BBIPAKEHHUH, 3HAUEHHE X=-2 — BO BTOPOM JIOTHYE-
CKOM BbIpaXeHUH. Takum oOpa3oM 3TH JBa 3HAYCHUS OTHOCATCS K YaCTH «3HAYCHHE, €CIU JIOKbY BO
BTOpoM «ECJIN».
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3aganuel. PaccTaBuTh cornacyromuecs JIOTHIeCKUE 3JIEMEHTHI B YCIIOBUSX U BBIIIOJIHUTH pac-
YeT y JUIsl UEJbIX 3Ha4eHU! X oT -15 mo 15 YcinoBus He TOMKHBI TPOTUBOPEUUTH APYT APYTY. 3adaHus
M0 BapuaHTaM yKa3aHbl B Ta0J. 1

3aganue 2 CoctaButh U opopmuth B MS Word 3agauy Ha OCHOBE BBHIMBILIUIEHHBIX (DAaKTOB, KO-
TOpasi OMKUCHIBAET 3aBUCUMOCTD NIEPEMEHHOM Y OT OJHOM (X), 1100 HECKOJIBKUX IPYTUX MEPEMEHHBIX (X
U 7). 3aBUCUMOCTh JIOJDKHA MPUHUMATH PA3IMYHbIN BUJ MPHU PA3HBIX 3HAYCHHUAX MEPEMEHHBIX X U Z
(760 TONBKO X). B TekcTe 3amaun HEOOXOIMMO ONMCATh KAXKAYIO U3 MEPEMEHHBIX (UTO OHA 0003Haya-
eT). OnpenenuTs 1uana3oHsl X U Z (JINOO TOJIBKO X), INOO KOHKPETHBIE 3HAYEHUS, TP KOTOPHIX MEHS-
eTcsl BUJ 3aBUCHMOCTHU. 3anucaTh B MS Equation 3aBHCHMOCTB, MOJYYEHHYIO HAa OCHOBE MH(OPMALIUU
U3 3aJ1a4M, ¥ poBecTH pacueTsl B MS Excel.

3ajaya 0JKHA ONUCBIBAaTh, KAK MUHUMYM, TPU PA3IMYHBIX BUJA 3aBUCUMOCTH. TEeKCT 3ajadu
HE JIOJDKEH COZep X aTh YeThIpeX M 0oJiee MOCIeI0BaTeIbHO PACIOIOKEHHBIX CIOB U3 MpuMepa. TekcT
337241 JOJIKEH UMETh JIOTUUECKYIO MOCIEA0BATEIbHOCTD U3I0KECHMUSL.

BapuanTsel 3axanus Nel

Ne gap. 3ananue
:g{i‘ur}+§-’? S<x,xz7,x<10,x=3
]n{r4 J+e-x x=lx=10x#l 5.x=—15
lu9 y=9 T |r—6|—
1“l|_r—?|+' V3 x<S xzl x>—10,x=7 x#3, x=2

| 1g(5)x% /7 X<—10,x=15,x%-15

x-In(x+1) 0.5<x,x#2,x=9,x=0
sin[_rz_]

x#0,x20.5,x>-7,x=10
2ul0 y =1 x-cos(x)

Y3logy(x?) x>9,x=-8,x#12,x#10

‘31‘| f ,1'2 x=12x<-7 x#-8,x=2

1
_r-c-‘fz x<—8,xz2lx=3 x=2.42x
3ull | v=dag(x?+5)+ig? (x+4.5) x<l,xz—4,x=3
Mll_r|_f3+r2 x>d xz2T, x=-5
Iﬂgg[,r4}| x<—4 x=T7 x5, x>=—8
x.'lx+{."5_,5 ¥=0.x<4 x#3 x=8.x=2
|.‘1’|1"{3]+|:L‘|E .
2 ODzx,x=6,x=-5,x=9,x%-3
v=4 |x+4 3 1
4ul2 y=q b x>4,x<=5,x26,x27,x£8,x<8.5
20 cg(x®)
u'l'g
% x=3,x=7,x28.5,x29, x=—3
[ (x-2)
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Ne gap. Jananne
( 2
=7
@=DX"  c0,x2-7,x=T,a>0,a<4
Ta
Sul3 V=< log, Vx x#7,x>5a>4,a<8,a=10
x-e x=—T,a=—l,a=8,a#10
hcosz (x)-sin{nzj a<0,x>0,x<5,a#-1
fbx—E,S x=3,x=6,x#7,x>6.5
3ctg(2x)+x-e x#2,x>0,x<3.5,x#3,x#1.5
X ¢ X
6uld V=4 S1g37)-6In(47) x=0,x=4,x=1.5
20
X 5
— X<6.5,x>3.5,x#4, x#6,x=7
sm(2x)
r "
Scr|'1| —T<x,x£4,a<0,a>-3,x#-5
7u 15 1,:4 {'\712 x=—5x<-T,a>0.a<5,a=4
Inx“ a=4,a>5,x>06,x%8
(a+x  x=—T,x>-4,x<6,a<-3,x=8
\,'Ixflf.“ x=5,x=8,x=3,a>10,a<0
elaga % x=22,x<5,x#3,a=7
Bulb Y=< 1
x—xla —6<x,2>x,a=0,a<3
Msinz(a\'l|x|) X<—6,x>5.x28,a>3,a<10,a#7

JlabopaTopnasi padora Ne 2. [loctpoenue rpadpukos pyHkuun

Lenw pabotel: M3yuenue epaguueckux eozmodcnocmeti nakema MS Excel. [Ipuobpemenue
HABbIKOG NOCMPOeHUs 2paghura GyHKyuu Ha NIOCKOCMU Cpedcmeamu naKemad.

Ilpumep 1. IlTocmpoums zpagpux ghynkuyuu (puc. 1):

Fia) =3z +3

Omnpenenum QyHkuuio f(x). ns atoro B sueiiku Al:A21 HE0OX0AMMO BBECTH 3HAUCHUE ap-
TYMEHTa IPHU MOMOIIM aBTO3AIMOJIHEHUs, B JaHHOM ciiydae ¢ marom 0,5. B sueliky B1 BBoguTcs
3HaueHue (GpyHKUMHU, BeIUHCIsseMoe 1o dopmyne =(A172*(A1+3))*(1/3). SAueitku B2:B21 3anon-
HSIOTCS KOMUPOBaHUEM (opMyJibl U3 sueiiku Bl.

Janee BeinenuM nuamna3od Al:B21 u Bocnonb3yemcst «Mactepom nuarpammy». s moctpo-
eHus rpaduka QyHKIIUU JTydlie BHIOpAaTh TOYCUHYIO TUArpamMMmy, CO 3HAYCHHUSIMHU, COCTMHECHHBIMU
CTTIQXKHUBAIONIMMH JIMHUSAMHU 0e3 MapkepoB. UToObI rpaduK MOTYYHIICS BBIPA3UTEIBHBIM, MOXHO
ONPEETUTh MPOMEKYTOK U3MEHEHUS apryMEHTa, YBEJIINYUTh TOJIIIUHY JIMHUM, BBIAEIUTh OCH KO-
OpJIMHAT, HAHECTHU HA HUX COOTBETCTBYIOIIME JACJICHUs, CACNIaTh MOMKUCH Ha OCSIX U BBIBECTHU 3aro-
JIOBOK.
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A B ﬁl = | D E | P | £ H
1 -E] 358403 m L
2 45| -3,12013
3 -4 -2 51984 Fpagpuk pyHkunm
4 -35| -1,82965 7
i -3 0 =
B -25( 1,462009 =
7 2| 1,587401 5 =
8 | 15 15 4
g -1 1,259921 2
10 -05| 0854988 -
1] 0 0 | = 7
12 05| 0956466 | > /A -
A3 1] 1587401 !
14 15| 2,163374 1 1
15| 2| 2714018] | - —F — 2 i
16 25| 3251479 -
17 3| 3779763 P 2
18| 35| 4302126 e _';
19| 4| 4820285
20 | 45| 533534 " X
211 sl 5.848035] L ?
Pucynoxk 1
IIpumep 2. [Toctpouts rpaduk GyHKIUN
4z +5
Az + 1

IIpu nmoctpoenun 3toro rpaduka cieayer oOpaTUTh BHHMaHHE Ha 00JacTh OINpeesIeHUs
¢yHkuu. B nanHOM ciyyae pyHKIMS HE CYLIECTBYET IPU 0OpaIlleHUH 3HAMEHATEINSI B HOJb.
Peumim ypeereme: dx + 8= 0 —du=-8 = x=-1I

CrnenoBarenbHO, IPU ONPEACTICHHH 3HAYEHUI apryMeHTa CIIeAyeT MOMHHUTh, YTO MPH X=—2
¢bynkuus He ompeneneHa. Ha puc. 2. BUJIHO, 4TO 3Ha4eHHWE apryMeHTa 33/1aHO B JBa JTara, He
BKJItoyas (-2) ¢ marom 0,2.

A | B | ¢ | b | E PFE 6 1 H I 1
15 3 -1025
16 28 -113825 301
17 2B -1335
18 24 17525
19 22 3045
20
21 A8 2245
F71 A5 9525 —
23 1.4 535 T T T
24 12 33625 \
% ¥ 225 6 3 5 &
26 | 08 1575
7 05 115
] 04 088125
29 02 0716667
30 0 0E2%
31 02 0586364
2 04 05875
33 05 0519231 T
34 03 0E75

Pucynok 2

Hpumep 3. Hocmpoums cpaghuk hynkuyuu:
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Tzt -3
241
003 %' -120=% 2l x=tl=xe (-1 Ul +x)
Omnpenenenue 3HaueHUs1 apryMeHTa ciieyeT IpoBecTu B /iBa 3tana. Hanpumep, ot -5 g0 -1,
a 3areM oT 1 1o 5,c marom 0,1.
I[pumep 4. ITocmpoums zpaghuk hynkuyuu:
1+ =<0
e, xe(0,1)
Xz, =1
[Tpu mocTpoenuu storo rpaduka cienyer ucnoiabzoBark ¢ynkuuio ECJIA. Hampumep, B
suerike A7 (puc. 3) HaXOAWTCS HavalbHOE 3HAYEHUE apryMEHTa, TOr/Aa B sueiiky B7 HeoOxomumo
BBECTH (hopmyiy:
=ECJIM(A7<0;1+AT;ECIIN(AT>=1;AT7*2;EXP(AT))).
A | B c | b E | F G | H |

7 2 -1

8 -18 08 -

g 1 06

10 1,4 -0.4 ~

11 -1.2 -02 4

12 -1 ] /
13 08 032 =)

14 06 0,4

15 0,4 06 _ " /
16 -0,2 o8 =

17 o 1 \/

18 | 0.2 1221403 4

19_ 0.4 1491825

20 0E 1822119 "

21 08 2225541 ) = X .
22 1 1 -B _1//_-1 [ 1 2 3
23 1,2 1,44 4

24 1.4 196

25 16 2 56

x 18 324 e

27 p. 4

o

Pucynok 3

IIpumep 5. M300pa3ure TUHNIO, 33 JaHHYIO HEIBHO YpaBHEHUEM

4y +5x" - 20=0.

3aMeTuM, 4TO 3a/aHHas ypaBHeHUeM f(X,y)=0 (yHKIMS ONUCHIBAET KPHUBYIO JIMHUIO TOJ
Ha3BaHUEM JIMIIC. DTO MOXHO J0Ka3aTh, €CJIU MPOU3BECTH IEMEHTAPHBIE MAaTEMAaTHYECKHE Olle-
panuu:

flz,yi=0=d4y?+ 525 -20=0=

492 5% 20 2 y2
T P
20 20 20 5 4
B cBsi3u ¢ Tem, 4TO MMHUA 3a7aHa HESBHO, JUIS €€ MOCTPOEHHUS HEOOXOIMMO Pa3pelnTh 3a-

JAaHHOC YPpaBHCHHUEC OTHOCHUTCIIBHO HepeMCHHOﬁ y:
4y? 4 5x% — 20=0=>4y% =20-5x° =

2 20-5¢°

K =
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[Tocne mpoBeneHHBIX MPeoOpa3oBaHUN MOXKHO YBHJIETh, YTO JHHUIO f{X,)) MOXHO H300pa-
3HUTh, IOCTPOUB rpaduKu ABYX QYHKIHMHA B OJJHOM rpaduyueckoi 00acTy.

o o2
ji(x:l= 20-5=

2

fa®)=-
u

2

J 20 - 52

[Tepen moctpoennem onpeaenum OJ13 byakumii fi(x) u fr(x).
[Tockonbky 3TH (QYHKIIUU COAEpPkKAT B YUCIUTEIIE BRIPAKEHUE 10T 3HAKOM KBAJIPATHOTO KO-
HS, TO 00s3aTENbHBIM YCIIOBUEM HMX CYILECTBOBaHHUS OyA€T BBHINOJHEHHE CIEAYIOUIEr0o HepaBeH-

CTBa:

20-5x* 2l -Sx'z-=x' S4oxstli=-25x22=xe[-1,2]

Teneps nepeliiemM K TOCTPOSHUIO Tpaduka.

Jlst aToro B nmuamna3on A3:A43 BBejem 3HaueHus aprymenTa (ot -2 1o 2 ¢ marom 0,1).

B siueiiky B3 BBenem popmyny 1t BEIYUCTEHHS 3HAYCHUN HYHKUIUH f1(X):

=KOPEHD(20-5$A3"2)/2.

A B staeiiky C3 1Sl BBIYUCIICHUS 3HAYCHUH QYHKIHH f>(X):
=- KOPEHb(20-5*$A3"2)/2.
Hanee ckonupyem 3tu popmyiisl 10 B43 u C43 coorBeTcTBEHHO ( puc. 4).

A | B | ¢© | A
3] 2 0 0 23 0
4 -19 0593212 059521 24 0.1
5 -18 0974679 -097468 25 0.2
B | 1,7 1,77922 -1,17792 26 03
71 16 1341641 -134164 27 04
8 15 147902 -1,47902 28 05
9 1.4 1596872 -159687 22 05
10 13 1599265 -169926 =0 07
11 -12 1788854 -1,78885 % g-g
EF 1,1 1867485 -1,86748 -3 1
13 -1 1936492 193649 I3 -
14 0.9 1996873 -199687 ¢ S
15 08 204939 -204939 - 15
16 -0,7 2094636 -209464 5o 1%
A7 | 06 2,133073 -2,13307 3g 15
8| 05 2,165064 -2,16506 3g | 16
19| -0.4 219089 -2,19089 ag 17
20 03 2210769 -221077 41 18
21 02 2224686 -222486 42 19
22 01 2233271 223327 43 >

Pucynok 4

B

2 236068
2.233271
2 22486
2 210769
2,19089
2,165064
2133073
2 094636
2 04939
1,996873
1936492
1867485
1788854
1 699265
1 596872
1,47902
1341641
1177922
0974679
0698212
o

I

=

-2 23607
-2, 23327
-2,22486
221077
-2,19089
-2, 16506
-2, 13307
-2 09464
-2,04939
-1,99687
-1,93649
1,86748
-1,78885
-1,69926
-1,59687
-1,47902
-1,34164
-1,17792
-0,97468
-0,69821

0

3arem BbIIenuM nuanazoH A3:C43 u Bocmnoib3oBaBUIMCh «MacTepoM AuarpamMm», Io-
cTpouM rpaduku GyHKIUHN f1(x) U f2(x) B 0qHOI rpaduueckoit obnactu (puc. 5).

b

|~

/~

z \\
4L
L=

-+

P
n

s 5]

4T

AT TN

fs=]
an
\“‘---b..__...-—-’/
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Ipumep 6. M300pa3ute ITMHUIO, 331aHHYIO HESIBHO:

X2 FE

4 3

JlaHHOE ypaBHEHHUE OINMCHIBACT JIMHUIO 110/ Ha3BaHUEM 2unepoona. Pazpemum ero oTHOCH-
TEJIbHO IIEPEMEHHOU y:

YE XE

5 4

[-’fi(x)=§ ‘JXE_“J:?(XF—%«.I'XE—-&}]

2 _— —_— f—
Haiizem OJ13 dyHkumit fi(x) u fo(x): 420=xe(-0-2] u [2+om)

———1:>§.r2 =4E[X2—4) = y= i%u‘xz—dl =

[IpoBeneHHBIC WCCIICIOBAHUS TMOKA3bIBAIOT, YTO JJISi MOCTPOCHHUS Trpaduka HEOOXOIMMO
3HAa4YeHMs apryMeHTa 3a/laBaTh B JIBa dTama, T.K. B JUarna3oHe or -2 10 2 GyHKIus HE ompeaeseHa

(mpumep 2 u 3).

3ananue 3HaueHu PyHKUUN fi(X), f2(x) 1 mocTpoeHue rpaduka BHIIOTHAETCS TaK e, KaK B
npumepe 5. Pe3ynbratel npeacraBieHsl Ha puc. 6. u 7.

B1 - fe =2(A192-49(172) 18 v fe =3AIB2-AM112)
A B c D | A | B C D | |
1 5| 6873864 657306 18 2 0 0
2 -4 8 6545227 654523 (19 22 1374773 1 37477
3 46 6213695 621369 20 24 1989975 -198997
4 A4 5878775 -5 E7878 2_1 25 2491987 249199
5 42 5539856 553996 7 78 293933 29393
B -4 5196152 519615 3 3 3%D 35
7 35 4846648 -4 BARES il 1) 3'”5% _:'3 0
8 3 4489989 -4 46999 = ' s
g 34 4124318 -4,12432 5 34 4124318 412432
10 32 3746999 3747 (6| 35 4489989 -448999
11 3 3354102 33541 | 27 | 30 4p46648 -4 B46R5
12 28 2939388 -293939 28 4 519152 5,115
13 25 2491987 -2 49193 | 29| 42 5539856 -553986
14 24 1989975 -198997 (30 44 5878775 587878
15 22 1374773 37477 31 46 6213895 521359
16 2 0 0 32| 48 BE4EIT H5IENT
17 3 5 6673864 -65873%
Pucynok 6
\\ 5 //
N . i
N /
6 4 // 2 2 4 2\\ 4 6
// s \\
Pucynok 7
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BAPHAHTBI 34AJAHUH

3AIAHME 1. IloctpouTts rpaduk byHKINU f(X).

No f(x) No f(x) No f(x)
1 %'r(l+ xWx® + 22— 2) 1 %'r(l— 2=t - 22— 2) 21 Haiz® + %
2 3 (X2—4X+3)2 12 3X2(X2+ 2)2 22 %{(3+X](2X2+K—1j
3| e n) B 3fer 22— B fe-n?-3fe-2p?
| Pt - g 14 3 - 220+ 1) 24| e x)? -3+ a2
S %{(1+X]2—%/(X+ 2}2 15 %{(2+X)2—%{(}{+ 3)2 25 \3.|(6+ij2
6 %'r(x+ 2)2 —%‘r(x—Ejz 16 ?JX(X+3)2 26 ?.'(Xz— 3X+2]|2
T a2 -3 7 3fa-12 -3 27| -4+ )
8 | dfz-02=+2) I8 | ah2i:—g) 28 | 32 - 3f(x-4)2
9 ?.'(Xz— 2X-3)2 19 3X2(X+4)2 29 3z + 1}2 -3
10 %{(3+ Z)(x% + 6% + 6) 20 %{(2+X)(XE+4X+1) 30 Hmd-x -3
3ANAHMUE 2. IToctpouTts rpaduk GyHKINU f(X).
Ne f(x) Ne f(x) Ne f(x)
1 4% 45 11 1- x4 21 4d 4 3% — 3z -2
4z + & ~|'|9X2—4 z4_1
2 17— x* 12 %+ 3% - Ju— 2 22 - x®
4x-5 21— 3z? 162% -9
3 ¥ -3 13 w4-7 23 Zud—dz+l
Jaud _3 2x+1 1-2x
4 ¥ —4x 14 %45 24 4 4 w® —Jm-1
Ix° -4 ot g 1% -1
5 4+ 3x? - 8x- 2 15 % — 6% +4 25 5% - 3
- I d—12x 3t
6 % -3 16 21 - %2 26 40 g
e Tz- 9 %4 -1
7| 2mt- 17 2t -7 27 227 - 2x +1
z-12 T x4 -1
8 e T | 18 P e iy L | 28 %5
x4 -1 3= -1 2 _ 13
9 | 4x*-3x 19 | z%-11 29 2g% -5
4x% -1 4% -3 5% -4
10 | %% —6x+4 20 1x% -0 30 15—
dm-12 w2 _q 2z—1
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3AJIAHHUE 3. IToctpouts rpaduk pynkuuu f(x).

No f(x) No f(x) No f(x)
1 1+x° %<0 1 xf1+xz—cnszx,xiﬂ 21 '\|'1+X2,X£|:|
= X5
aJl+x bid l+x
—, 10 — x>0
in® 3wl 3 02z
P | & I+/l+e
2+
2 33inx—cnsgx,xii|] 12 3Siﬂ2X—EDSX,XE|:| 22 {sinx—zcnsx,xiﬂ
2
3 1+X2,X::-EI x.'2+xz,x::-|:| Al =20
3 [ 1+ x| 13 (1+x 23 [ 1+ x
—,Xi:_]. E:X{D ,X.il:l
Mtz +x? I+ 1+ x2
=2
21n(1+x2),xe(—1;ﬂj 4 |'1+i,xe(ljl;1) s—x+2e “F x (00
: o j2-x, 21
(1+ 25,220 2|sin(3x)|, x 2 1 LEZ
S - -
4 iz < 14 G4 afl+ 20,2 2l 24 S+ [l =0
2, - -
I+ {2cosz e ¥ x e[0] 1 1+3x %0
. ] ?
1+ Xz,x::-lil dan S, E el L2+ l+ =
. l+x .
5 3+SII;X,X_ 15 W,XED 25 1+CDSEX,X£D
l+x 4 1+X T 1+x
22 — x=0
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3AJIAHHUE 4. V300pa3ure IMHUK 33JaHHbIC HESIBHO ypaBHEHUEM f{(x,))=0.

Ne f(x) Ne f(x) Ne f(x)

1 2 2 11 2,2 21 2 2
X_+Y——1 Y_ X_—l X—+5'F——1
25 4 36 4 4 8

2 2 5P | 12 72 x2 22 %2 5 |
- 4+ - 4+ - PR —
la 4 45 36 64 34

3 2 .2 13 2 L2 23 2 42
A L E -
25 9 3 14 4 8

4 2 52 1 14 72w 1 24 N 1
4+ - el p— P —
25 16 16 4 3 81
FE _ EXE 4 15 ?2 + 4}{2 4 25 23?2 - QXE -1a

N S 16 |y = S S
la 4 la 4 9 14

TRy 7 2 7o
25 16 25 1é 30 1a
-_ - - - e
25 4 25 9 100 64

9 22 3 1 19 72 x? 1 29 72 g 1
36 49 35 64 9 16

10 93?,2_4}{2_16 20 9Y2+4X2 16 30 2Y2+9X2—81

JlabopaTopHas padora Ne3 CopTupoBKa JaHHBIX B CIIUCKeE
3aoanue 1. BHIOTHUTH COPTHPOBKY JAHHBIX TaOJIHIIE TTO BO3PACTAHHIO KOJA MpeIMeTa, Ja-
ThI IPOBECHUS 3aHATHS, HOMEpa rPyNIbl. 2. BEIMOTHUTE COPTUPOBKY JaHHBIX TaOJIHUIlE 110 BO3pac-
TaHWIO, UCTIONB3Ysl COYETAHUS MPHU3HAKOB: KOJ MPEIMETa M JaTy MPOBEICHHS 3aHATHUS; KOJ Mpe-
MeTa U HOMep TpYIIbI; HOMEp IPYMIIbl U 1aTy MPOBEACHUS 3aHATHUS, a TAK)KE COUYETaHUE BCEX TPeX
NPU3HAKOB.
Metoauka BbINOIHEHUS paOoTBhI.
1 Co3paiite HOBYIO pabouyto KHUTY (MeHto @aitn komanaa Co3aarh) U COXpPAHUTE €€ TOJ
umeneM SORT.XLS B pab6ouem katanore (MeHto daitn komana CoOXpaHUTh Kak).
2. Chopmupyiite TabIuily pe3yJbTaToOB 3aHATHH.

Tabnuma
A B C D E F H
No Ne sauernoit| RO% | Tagn. Me Bu ;

1 Py KHIGE KN I:R&f}; JII;TI:H.:L ';aris'l:'lus Hara Onestca
2 |3-3230 3-3230/03 111 Al IpakTika 26.05.99 3

3 [3-3230 3-3230/12 12 A2 Jexuma 26.05.99 4

4 [3-3230 3-3230/06 111 Al Texuma 11.06.499 4

5 [3-3330 3-3230/08 I11 AZ JTexuns 11.06.99 5

6 |3-3330 3-3230/18 12 Al [pakTika 16.05.99 2

7 |3-6230 3-6230/03 12 A3 Jexuma 2000599 3

8 [3-3230 3-3230/09 I11 Al TMexuma 16.05.99 3

9 [3-3230 3-3230/18 111 A3 Texuma 16.05499 4
10|3-3330 3-3330/03 111 A2 Jexuma 26.05.99 4
11(3-3531 3-3531/02 Iz Al TMexuma 11.06.99 2
12|3-3532 3-3532/03 I11 A2 [MpakTea 2000599 5
13(3-3230 3-323020 2 Al IMexuma 26.05.99 5
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3. Ordopmarupyiite manky Tadmuibl cienyromum oopasom: mpudt Times New Roman;
pa3mep mpudTa 12 nt., Kypcus; BeIpaBHUBAHUE 10 Topu3oHTanu — [lo 3HaYeHHIO; BbIpaBHUBAHHE
1o Beprukanu — I[lo BepxHemy Kparo; ycraHoBuTe Kitou “IlepeHocuTs 1o ciaoBaM™ (BbIAEIUTH CO-
OTBETCTBYIOLIUE SYCHKH U BBITTOJTHUTH KoMaHay Dopmar —> SIueiikn).

4. BeimosiHUTE COPTUPOBKY 10 cTondiy “Koxa nmpeamera”, pacroioKuB KOABI TPEIMETOB 110
BO3pacTaHuI0. J{JIs1 TOro HyKHO: BBIJIEJIUTH TAOJIUILY C OJHON CTPOKOM 3aroyioBKa; BHIMOJIHUTH KO-
MaHAay MeHio Jlanapie —> CoptupoBka; B okHe CopTupoBKa auara3oHa B crpoke CopTupoBarh 1o
“konmy mpeamera’.

5. Pe3ynbTaT copTUpOBKH CKONHUpyiTe Ha JIUCT 2: BBIACIUTE BCIO TAaOIUILY, BBITIOJHUTH KO-
manny [IpaBka —> KonupoBaTe; 3atem Ha JIucte 2 ycTaHOBUTE Kypcop B siueiiky Al U BbINOJHUTE
koMaHny [IpaBka —> BcraButs.

6. Ilepeumenyiite Jluct 2, naB emy ums — CopTUpOBKa: yKa3aTellb MbIIIM YCTAHOBUTE Ha
spabiuke JIMCT 2; nmpaBod KJaBUIIEH MBIIIN BBI3OBUTE KOHTEKCTHOE MEHIO; BBIITOJIHUTE KOMAaH]y
[TepenmeHOBATS.

7. BBINIOJIHUTE COPTUPOBKY MO CcTONOIY “Jlara”, pacmonoxkuB JaHHBIE BO3pacTtanuto. [is
3TOTO CJIEyeT YCTAaHOBHUTh Kypcop B Jt00YI0 siueiiky nons “/lata” u BBectu komanay CopTHUpoBKa
u3 MeHI0 J[aHHbIe, U ATOM JOJKHA BBIIEIUTHCA BCsl 00J1acTh clKcKa, a B okHe CoprupoBka Jua-
nazoHa B ctpoke CoptupoBath 1no — crondern; G. Ecau 3Toro He mpou3omsio, To MpeaBapUTEIbHO
BBIJIEJIUTE BECH CIIMCOK, a 3aTEM BBIIIOJHUTE YKa3aHHYIO KOMaHAY.

8. BrinmoaHuTE COPTUPOBKY IO coueTaHuto npusHakoB “‘/laTa”, “Ne rpynmner”, “Kox npeame-
ta”. Jlns 3TOrO0 ClieyeT BbIACIUTD BCIO TaOMUIYy U B JUaOoroBoM okHe COpTHpOBKAa yCTaHOBUTH: B
ctpoke CopTupoBaTh 1o — mnoJje “/lata” mo Bo3pactaHuio; B CTpoke 3arem — mose “Ne rpymrsr”,
110 BO3pACTaHUIO; B CleAyIolIel cTpoke 3areM — mose “Kop mpenMera” 1Mo BO3pacTaHHIO; YCTaHO-
ButTe (prnaxkok CTpoka MeTOk cTtonl1oB. Pe3ynbprar coprupoBKu ckomupoBath Ha Jluct 3 u mepe-
nMeHoBaTh ero B CopTupoBKa 2.

JlabopaTopHas padora Ne 4 @duabTpanus 3anucei

Iesnb paboThI: 03HAKOMUTBCS CO CIIOCOOOM (PMIIBTPALIMU 3aMHMCEl CIIHUCKA, aBTOMMIBTPALIUY,
pabotoii ¢ hopmoii TaHHBIX.

Metoauka BbINOIHEHUS paboThI

1. CozpnaiiTe HOBYIO pabouyro KHUTY C Ha3BaHUEM “‘DunbpTpanus’.

2. CxonupyiiTe B HOBYIO pabouyo KHUTY TaOJlMIly, CO3/1aHHYIO B IpeAbIAyIIel paboTe.

3. Ilepeumenyiite Jluctl, npucBous emy ums “ABtoguibtp Nel”.

4. UtoObl mpUMEHUTh ABTO(GMIBTPALIUIO, YCTAHOBUTE KypCOp B 00JIaCTh IANKU TAOIUIIBI U
BBINOJIHUTE KOMaHy J[anHbIe—>®unbTp—>ABTOUIBTP.

5. Chopmupyiite ycrnoBust otOopa: 11s mpenojaaBatens Al BeIOpaTh CBEACHHUS O cllaye K-
3aMeHa Ha MOJIOKUTENIbHYIO OLEHKY, BUJ 3aHATHNA — Jlekius. Iy 3TOro BBIMOJHUTE CIIEAYIOIINE
neiictBust: B ctosbue Tab Ne mpenon. HaxkmMuTe KHONKY PUIIBTp, U3 CIIMCKA YCIOBUH 0TOOpa BhIOE-
pute Al; B cronbue OneHka HaKMUTEe KHOMKY DWIBTp, W3 CMHCKa YCJIOBHM OTOOpa BBHIOEpHTE
VYcioBue U B AMANOroBOoM OKHE chopmupyiite ycimoBue orbopa >2; B cronbie Bun 3ansTuii
HaXMHTe KHONIKY DUibTp, U3 CrUcKa yciaoBHil oToopa BeiOepuTe Jlekuus.

6. PeaynbpTar pmbTpanuu CKONMUpyHTE HA HOBBINA JIMCT, IPUCBOUB €My UMS “ABTOQHIBTD
Ne2”.

7. Ha mucre “ABtodunbtp Nel” pesynbraT aBTOQHIBTPAMH OTMEHUTE, YCTAHOBUB yKa3a-
TeJb MBIIIN B 00JIaCTh CIIHUCKA U BBIIOJHUB KoMaHay JlanHbie —> @OuibTp —> ABTOQUIBTP.

8. Chopmynupyiite BIOOpKY: uist Tpymnmbl 3-3230 molyyuTe CBEACHHS O caave dK3aMeHa
no npeamery I11 Ha onenku 3 u 4.

9. Pe3ynbTar COXpaHUTE HAa HOBOM JIUCTE, IPUCBOUB eMy UMS “ABTOGMIBTP Ne3”.

10. CxonupyiiTe HCXOIHYIO TaOJIHIy Ha HOBBIA pabouunii IUCT, TepeuMeHoBaB ero B ®opma
JTAHHBIX.

11. YcranoBute Kypcop B 00JacTh IIanKd TaOMWIBI M BBIIOJHUTE KOMaHIy JlaHHbIE
=®Popma.
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12. B okae @opmMa JaHHBIX TPOCMOTPUTE 3aIMMCHU CIUCKA U BHECUTE HEOOXOIUMbIC U3MCHE-
HUS 110 CBOEMY YCMOTPEHHIO € TOMOILbEO KHOIIOK

13. C nomomnipio kHOMKHU <C037aTh> H00aBHTE HOBBIC 3aIICH

14. B oxne ®opma gaHHBIX cOpMHUPYHTE ycloBUs oTOOpa 3amuceid. st aToro HaxxmMuTe
KHOIIKY, Ha3BaHHE KOTOPOM ITOMEHAETCA HA . B MyCTHIX CTPOKAaX UMEH IOJIEH CIIMCKA BBEAUTE KPU-
Tepuu B cTpoky Tabmn. Ne mpenoa. BBenutre Al B CTpOKy B 3aHSATHS BBeAUTE JISKIUsS;, B CTPOKY
OLICHKA BBEAUTE yCIOBHUE > 2.

15. TlpocmoTpuTe OTOOpaHHBIC 3amucH HakathueM Ha KHomky <IIpeawimymras™> umu <Cre-
ayrouas>

16. 1o ananoruu chopMynHpyHTe yCIOBUS 0TOOpA 3aMKCeH, yKa3aHHBIC B 11. 8.

KoHTposbHbIe BOIPOCHI U 32 JaHUA

1 KakoBo Ha3HaueHHE DICKTPOHHON TaOINIIBI?
2 Kak Ha3wiBaeTcs JoKyMeHT B porpamme Excel? 13 vero on coctont?
3 KakoBbl 0cOO€HHOCTH THITOBOTO HHTEp(deiica TaOIMUHBIX MTPOIIECCOPOB?
4 Kaxue TUMBI JaHHBIX MOTYT COJIEPXKATh JIEKTPOHHbIE TaOIHIIbI?
5 Kakue naHHbIe HAa3bIBAIOT 3aBUCUMBIMH, a KAKUE HE3aBUCHMbBIMH?
6 1o xakoMy MpU3HAKY IPOTrpaMMa OMpEIEIISeT, YTO BBEJCHHBIC JaHHBIC SBISIOTCS HE 3HAYCHUEM, a
bopmyoii?
7 Yro B Excel ucnonb3yetcs B popmyrnax B KadyecTBe onepaHaoB?
8 Uro Ttakoe dopmyia B 3JEKTPOHHOM Tabnue u ee Tumbl? [IpuBeaute npuMepsl.
9 Yro Takoe (yHKLUS B 371€KTPOHHOU Tabnue u ee Tunbl? [IpuBeaure mpuMepsl.
10 ITosicuuTe, 1151 4ErO MCIOIB3YIOTCS A0COIIOTHBIE U OTHOCUTEIIbHBIE ajjpeca sueek.
11 Yto Takoe aBTO3anogHeHue?
12 KakoB mpropuUTeT BBIIIOJHEHHUS Omepalii B apupmeTndeckux gopmynax Excel?
13 Kak MOKHO “pa3MHOXHTH COJEPKUMOE STUeHKN?
14 Kak HocMOTpEeTh U OTPEIAKTHPOBATH (POPMYITY, COAEPKALLYIOCS B siueiike?
15 Kako# Tun aapecanuu ucnonsdyercs B Excel mo ymonuanuio?
16 B uem coctout yno6cTBO NPUMEHEHHS OTHOCUTENILHON M a0COIIOTHON aJipecaliuyl Py 3ar0JIHEHUN
bopmyn?
17 Uto Takoe muama3oH, Kak €ro BBIICIUTE?
18 Kak 3amuTuTh cogep>xumoe siueek JIeKTPOHHOM TabIHIbl OT HECAaHKIIMOHWPOBAHHOTO JIOCTYTIA U
BHECTH U3MEHEHUS?
19 Ykaxute, kakue Bbl 3HaeTe THUITBI AHAarpamMMm, UCTIOJIB3YEMBbIX Uil HHTEPIIPETAIIMH JaHHBIX JJIEK-
TpoHHO Tabmuik!. [TosicHuTe, KOrAa CleayeT WK He CIeIyeT UCIOIb30BaTh KX bl U3 HUX.
20 Kakue criocoObl 00beTMHEHHSI HECKOIBKUX UCXOAHBIX 3IEKTPOHHBIX Ta0IuL B 0HY Bam n3BecTHbI?
21 Kax ucronp30BaTh IEKTPOHHYIO TaOIUILY ISl MOJICIIMPOBAHUS IO TUITY pelieHus 3aaa4yn “Yro Oy-
zeT, ecaun...”?

JlabGoparopHasi padora Ne S UndopmaniuoHHAsA TEXHOJIOTUS NPeAcTaBIeHuss nHdop-
MAalMHU B cpeie CO3AaHusl Npe3eHTalui

Bpewms Beimonnenus — 2 yaca.

C nomornkio mporpammbl PowerPoint co3naiite npe3eHTanuu 1o oAHOMY U3 MPEATI0KEHHBIX
BapuaHTOB. [Ipe3eHTanus npeacTaBiIsieT coO0 NeCATUCTANIOBOE IOy, KaXKIbIM CIIai1 TOHKEH CO-
JIEp’KaTh OAHY-/IBE€ KapTUHKU, KOPOTKHE IOSCHEHUS M CONPOBOXKAATHCS PA3JIIMYHBIMU MYJIbTHME-
JTUHHBIMU P PEeKTaMH.

Bapuantl. Mos 6uorpadus.

BapuanTt2. McTopus pa3BUTHS BBIYUCINUTEIBHON TEXHUKN

Bapwnant3. Criopt

BapuanTt4. O Oparbsix HalIUX MEHBIIHX.

Bapuant5. Moii m00uMBIi TOPO/I.

BapuanT6.Pexiiama HOBOro TOBapa.

Texnonozusn pavomot
Jnis cozmaHus Bamied MpEe3eHTAallMd BOCHOJB3YHTECh MOJATOTOBICHHBIMHU  IIAOJIOHAMM.
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[ITabnousl B nporpamme PowerPoint mpeacTaBisioT co0oil CTPYKTYpBl pa3IHUHBIX MPE3CHTAIHHA.
B3sB 32 OCHOBY OIMH U3 HHUX, MO>KHO JUIsl IpUIaHUs claiiaM OoJbliel HarJigqHOCTH U nuH(popMa-
TUBHOCTH TIOMHUMO TEKCTa Pa3MECTUTh Ha HUX TaOIUIIBI, TpaduKy, pUCYHKH B 3apaHee MOATOTOB-
JICHHBIE MeCTa.

Co31anue madJ/0Ha MPe3eHTaAlun

[Tocne 3amycka nporpammsl PowerPoint Ha skpaHe MOsBIIsSETCS AUATOTOBOE OKHO.

Otkpoiite wabnon npesenmayuu. OTKpoiTe 3aknanky IlIpesenmayus. Beibepure moaxo-
nammi uis Bac 1mabnoH. Tenepb uepe3 Peswcum cmpykmypsl IPOCMOTPUTE MPEJIOKEHHYIO BaM
CTPYKTYpY Baieil BeiOpaHHOM npe3eHTanuu. CTPYKTYypy MPE3eHTAUNA MOKHO MEHSITh.

3aganue 1.

1) Coznaiite nepBbiit ciaiin. Teneps BeiOepuTe U3 MeHto Popmam Pazmemky cratioa nian
HOXMUTE Ha MHUKTOTpamMMmy Pasmemxa cratioa. Bwidepute no0yro u menkHuTe Ha kHonke OK. Ha
9KpaHe MOSABJIAETCS 3ar0TOBKA /IS cllaiija.

2) Beenute 3arojoBok U oTpopMaTUpyiTe €ro: N3MEHUTE MIPUQT, pa3Mepbl, IIBET.

3) Co3pnaiiTe TeKCT Ballel Mpe3eHTaIIH.

4) Odopmure cnaita. llenkaute Ha nukrorpamme Ilpumenums ogpopmaenue (Mnu BeIOESpH-
T€ OJIHOMMEHHYIO KOMaHJIy U3 MeHI Popmam), MOSBUTCS AUATIOTOBOE OKHO C MEPEYHEM I1adiio-
HOB, MPEACTABISAIONINX COOOM rajiepero KapTHH U HaOpOCKOB. Beibupas mabiaoH U3 crnucka, Bbl TEM
CaMbIM 3aJ1aeTe 1[BET U BUJ (poHa I BCEX CIIAl0B TEKYIIeH pe3eHTaIHH.

Pa3memenue pucyHka Ha cjaiiie

st Toro yToOBI MOMECTUTH Ha Ciaia rpa@uiyecKkuil 0OBEKT, BBHITIOJIHUTE CIEAYIONINE JIeH-
CTBHUSL:

1. W3 mento Bemaska BeIOEpUTE KOMaHIbI PucyHOK.
2. B cnucke (aiiioB menkHUTE Ha J0O0M dailie ¢ pUCyHKOM. PUCYHOK MOSBUTCS CHpaBa OT

CITHCKA.
3. BriGepute moaAXoAAIIUI PUCYHOK U IIETKHUTE HA KHOMKE /[06asumsb, 9TOOBI TOMECTUTH €r0 Ha
claiie.
4. Jlnsg u3MeHeHus: pa3MepoB rpaduieckoro 00beKTa UCTIONB3YITE pa3MepHbIE MapKEPHI.
3aganmue 2.

1 Co3spnaiiTe BTOpoii cinaiif], BbIOpaB M1a0I0H ¢ PUCYHKOM.
2 Bribepute pUCyHOK U IOMECTUTE €T0 Ha Claije.
3 H3meHuTe pazMepsl U NOJOKEHUE PUCYHKA.
CoprupoBka ciaiiioB
ITocne coznanus cnaifioB ©X MOXHO IPOCMOTPETH € MMOMOIIBIO PEXUMOB: Peorcum craiioos
u Peoxcum cmpykmypoi. 171 IOCIeA0BaTEIbHOIO N3JI0KEHUS MaTepraa pe3eHTallly UCIIOJIb3YHTe
Peorcum copmuposwuxa cnaiinos. C ero NoMoIb0 IpOCMaTpUBAIOTCA Cpa3y BCE Caibl IPE3EH-
Tally B yMEHbIIEHHOM Buje. Eciu HeoOX0IMMO N3MEHUTD MOPSAO0K CIEOBAHMS CIal0B, TO AJIS
ATOTO LIEIKHUTE Ha JIF0OOM cliaiiie, KOTOPBI BBl XOTUTE IEPEMECTHTD, U MEpeTaIluTe ero Ha Ho-
Boe MecTo. [lepemecTuB cnaiiibl, Bl yCTaHOBUTE HOBBIM MOPSIOK UX CIEI0BAaHUS B IPE3CHTAIIUH.
IIpocmoTp AeMOHCTpaLUM CJIAA0B
Jy1 TOro 4TOOBI 3ayCTUTh NMPE3EHTAINIO, HIEIIKHUTE Ha KHOMKe [/okas craiidos Wiu B Jie-
BOM HIDKHEM YIIIy Ha mHUKTOrpamme [loxaz craiidos. Ilocae 3TOro Kax/apli meTyoK KHOMKOW MBbI-
1 OyZieT IPUBOIUTH K MOSIBICHUIO CleNyrolero ciaiaa. [ljis Toro 4To0pl OCTAaHOBUTH MpE3eHTa-
LIMIO B PEKMME I0Ka3a CJIaiiJI0B, HAXMUTE Esc.
CoxpaHeHnmue cJjiaii1oB
Jnst aToro BeiOepuTe U3 MeHio Daiin komanny Coxpanums kax M BBEAUTE UMsI NpE3EHTA-
nuu. Ilpu coxpanenun caitna nporpamma PowerPoint aBromarnuecku A00aBUT HEOOXOAMMBIE
CUMBOJIBI paciiupenus. [lepen coxpanenneM yoenuTech, 4To BEIOpaIU Ty MAaIKy, B KOTOPOH XOTHUTE
XpaHUTh hai.
CoxpaHuTe npe3eHTanuio B (aiiie Ha TUCKe.
Coznanue ciaiaa ¢ Tadauued u guarpaMmoit
Co3narp TabaMIly MOKHO JBYMSI CLIOCOOAMH.
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1. Beoibepure mabmon ¢ Tabnuued u ABYMS IIETYKAaMH aKTHBM3HpPYHTE TaOmu-
1y.Beibepure HeoOxoaumoe uncio ctoonoB u cTpok OK. 3anoyiHATe TaOIuILy.

2. Cxommpyiite Tabmuiy Word B mpesentanmto. st 3TOro BeIAEIUTE TAOIUIy B MPO-
rpamme Word, ckorupyiite B Oydep oomena. [lepexmountecs B PowerPoint u mepelinure K ciai-
1y, B KOTOPBI XOTUTE BCTaBUTh, MJIM CO3/IaiiTe HOBBIN ciaiij. Breibepure uz mMeHto /Ipaska KOMaH-
ny Bemasumeo.

Co3narp AuarpaMMmy MOXHO TaKKe IByMsI CITIOCOOaMHU.

1. BeiOepute mabioH ¢ auarpaMMoOi M IByMs IISITYKaMH aKTUBH3UPYWTE AuarpamMmmy. B
Ta0JIMIly BCTaBbTE CBOU JAHHBIE U LIEJIIKHUTE JIEBOW KHOMKOW Mblu. U3 MeHto Juacpamma, Tun
ouazpammul BelOepuTe HEOOXOAUMBIN rpadudeckuil Tun. HaBenure Kypcop Ha JIMHHUIO BBIOPAaHHOTO
rpadu4ecKkoro 00ObEeKTa U IByMs LIETYKaMH BBI30OBUTE TUAIOTOBOE OKHO Dopmam psoa oanuwix. C
HOMOILBIO ATOT'O TUAJIONOBOI'0 OKHA MOYKHO U3MEHMTB 1IBET, MapKep U Jp.

2. BeraBbre nuarpammy Excel B cnaiin mpesentanuu. s 3TOro ImenkHUTE OAWH pa3 Ha
nuarpamme, HaxoJsich B Excel, BeiOepure B MeHto [lpaska komanny Konuposame. Ilepexitountech
B PowerPoint u mepeligure k cnaiiny, B KOTOPBIA XOTUTE BCTAaBUTh, WIIM CO3JAaliTe HOBBIN CIIAMI.
Bri6epute u3 mento /lpaska komanny Bemasume.

3aganue 3

1. Co3naiite Tabnuity BTOpbIM CIIOCOGOM.

2. Cospaiite auarpamMmmy IEPBBIM CIIOCOOOM, U3MEHUTE LIBET, MAPKEPHI, CAEIANTE 3aroJo-

BOK.

HN3MeneHune opopMiIeHUA CIAHT0B

1. U3menenne 1nBera (hoHa MOKHO MPOU3BECTH, BHI3BAB U3 MEHI0O Dopmam koMaHaa Pow.
3neck ke MOXKeTe MPUMEHUTD 3anuexka gona.

2. Ecnu pucyHOK Ha crnaiiie He TapMOHUPYET ¢ (POHOM WIIM CIMBAETCS C HUM, TO Yepe3 Me-
Hi0 Cepsuc, Ha 3aknanke [lanenu uncmpymenmog BolOpate Hacmpoiika usobpadsicenuss 1 B 1UaI0-
TOBOM OKHE BBIOpaTh MUKTOTpammy /lepexpacums pucyHox.

3. MoxHO U3MeHHUTh (OH, 3aJTUBKY, y30p M Ap. YKa3aB OJUH CJIAiJ WIN HECKOJIbKO, IIEK-
HYB B KOHIIE [10CJI€ U3MEHEHUN Ha [Ipumeruma.

3amanue 4

1. H3mennTe Ha OMHOM M3 CHaiI0B GOH
2. V3MeHWTE LBET PUCYHKA
3. W3menwute y30p 3QIMBKH

Bb100p BcTpoeHHOI aHMMANMU

B nporpamme PowerPoint B kax/1blif MOMEHT MOXHO MOKa3bIBaTh JIMIIb YacTh IEMOHCTPH-
pyeMoro ciaiiia, MoCTeNneHHO OTKpPbIBas OYepeAHYIo nopuuio uHpopmauuu. g 3toro B mpo-
rpamMme MpHMEHseTCsl BCTpoeHHast anuManus tekcta. [Ipu ucnonb3oBanum 3toro s¢¢exra B npo-
1ecce JEMOHCTpAlMK ClIaila KaXK/IbIi [IeTYOK MBIIIY TPUBOJUT K MOSIBICHUIO HOBOW CTPOKHU WITU
HOBOTO 3JIEMEHTA, U CJaii/l IOCTENIEHHO HAapaIll¥BaETCs A0 MOJHOTO 3al0OIHEHMS.

s Toro uToObl BHIOpATh BapHaHT aHUMAIMM JUIs cilaiiia HeoOXOAWMO aKTHUBU3HWPOBATH
TEKCT WM PUCYHOK M T.I. U B MEeHI0 Hacmpoiika anumayuu OTKPBITh 3aKIanKy Dghgexmuol, BbI-
Opath 3¢ ¢dextr anuManuu. BeiOpaHHYI0 aHHMalMI0 MOXHO MPOCMOTPETh, Ha’kaB Ha KHOMKY /Ipo-
cmomp. OTKPBIB 3aKIaJKy Bpems BIOpaTh MoKa3 aHUMALMU IO BPEMEHU MJIH 10 MIEITYKAM MBIIIIH.
A TakXe pacCMOTPEThH MOSABICHUE TEKCTA.

3amanme 5

Co31aiiTe aHUMAaIMIO Ha KaXKIOM Ciale

- Ha IIEpBOM C 3arjaBUEM
- Ha BTOPOM CO CTPOKaMH
- Ha TPEThEM C PUCYHKOM
KonTposbHbie BOonpochl
1. KakoBbl OCHOBHBIE 3Talbl Pa0OTHI C IPE3CHTALUEH?
2. Kakue pegaktopsl npe3eHTalui Bl 3HaeTe?
3. B dem oTanuue pUCYHKOB OT U300paKeHUH U I Y€rO OHU MPUMEHSIOTCS?
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4. CKoIBKO peXHMOB IPOCMOTpa AoKyMeHTa B PowerPoint n kakoBa ux crieruduxanms’?

Kakue BO3MOXKHOCTH 110 CO3JJaHUIO IIpe3eHTalui 3anoxensl B PowerPoint 1 B uemM ux pasnu-
qusi?

6. Jlnsa gero mpumeHstOTCS CTpYKTYphl B PowerPoint?

7. st yero co3naroTcs ynpasisOLUEe KHOIKHU?

8. KakuM 00pa3oM MOKHO IIpH [TOKa3€ MPE3eHTALUU BOCIIOIb30BATHCS 3aMETKaMU?

9

1

9]

. Kakumu crioco6amut MOKHO OITyOJTMKOBATh IPE3CHTAIIHIO?
0. Yo Takoe npe3eHTanus?

PA3JIEJI: OCHOBBI SAA3bIKA HTML - 10 YACOB.
JlaGopaTopHas padora Ne 1 — 2 yaca.
Tema: OcHoBbl co3nannss WEB-crpanunbl. CtusieBoe opopmiieHue TeKkcera.

Iens: Oznaxkomiienue ¢ sa361koM HTML -ocnoBoit WWW. Co3nanne Web- cTpaHHIIBI C HC-
MOJIb30BAHMEM OCHOBHBIX TEroB BBOJa M (popMATHpPOBAHUS TeKCTa U Ap. uHpopmauuu. OcBoeHUE
IIPUEMOB YIPABJICHUS CTHIIEM TeKcTa Ha Web-CcTpaHuIle, COBEPIICHCTBOBAaHNE BHEITHETO B/ TEK-
cTa.

3aganue 1.
1. Co3garb B TekctoBoM penakrope (6moxkHot) HTML- nokyment. [Ipu otkpsituun Web-
CTpaHULbI OPOY3€pOM JI0JKEH IPUCYTCTBOBATh 3JIEKTPOHHBIH aJipec.
2. JIomOJIHUTH CO3[aHHYIO CTpaHuULly 6-10 pa3aenamu Tekcta. [ Kax1oro pasnesna BeCcT U
TEKCT 3arojlIoBKa ¢ pazMepom OykB ot 1 110 6.
3. Pa30uTh TEKCT HA CMBICIOBBIE TPYIIIBI UCIIONB3YS
a) Terd HOBOTO a03a1la;
b) Ter mepeBosa CTPOKH;
C) TOPU3OHTAJIbHBIE JIMHUM PA3JIMYHOIO BUA, IIUPUHBI, TOJIIUHBI.

3aganue 2

1. BbINOJHHUTH BHIPAaBHUBAHHUE TEKCTA MO LIEHTPY.

2. @parMeHT TeKCTa 3aIucarh :

a) TOJIYXUPHBIM HIPUPTOM;

b) KypcuBOM;

¢) mmpudTom pazmepa 12;

d) mpudrom pazmepa Goiblle 33JaHHOTO Ha 5;
e) mpudTOM pazmMepa MEHbIIIE 3aJaHHOTO Ha 2;
f) mpudrom "Comic" u "Arial Italic";

g) 1mpuPTOM KpaCHOTO U 3€JIEHOTO 1IBETA.

3. 3amarh Mepuaromuii pparMeHT TeKCcTa.

4. BplienuTb pparMeHT TeKcTa Mo JYepKUBAHUEM.

5. 3anucaTh MaTeMaTHYECKYIO GOPMYILY, COJIEPKAILYI0 BEpXHUN M HUKHUNA UHJIEKC.

JlabopaTopnasi paGora Ne 2 — 2 yaca
Tema: CIIMCKHU U TABJINLBI
Ilens: OcBoenue crioco0oB pazmerieHus Ha Web-cTpaHHIle pa3IMyHbIX BHJIOB CIIUCKOB U
TabJIHULI.
3amanue
1. Coznatp Ha Web-cTpanurie:
a) MapKHpPOBaHHBIN CIHCOK;
b) cmmcok co ctangapTHOU ITU(POBOI HyMepaIluei;
C) CIIMCOK C HyMepaliei u3 mponucHbIX OYKB;
d) crmucok ¢ Hymepanue u3 CTpOYHBIX OYKB;
€) CIIMCOK C HyMepaliel puMCKUMU I(ppamMHu.
2. CocCTaBHUTH CIIUCOK U3 TPEX OMPEACICHUN U PAa3MECTUTh Ha CTPAHULIE.
3. Co3paarb BIOKEHHBIN CIIMCOK, UCIIOJIb3Yysl MAPKUPOBAHHBIN U HyMEPOBaHHBIN CIIUCKU.
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[TocTpouts Tabauily, B KOTOPOH MMEETCS:
a) 3 cronbmau 5 CTpoK;
b) 00beaMHUTH B IEPBOI CTPOKE JBa CTOJIOLA B OAHY SUCHKY;
C) OOBEeIMHUTH B MOCJIEIHEM CTOJIOLE 3 CTPOKH B OJHY SUYEHKY;
d) BKIIOYUTH CIHCOK B TAOIUILY;
€) HM3MEHUTH LIBET MEPBOM CTPOKHU HA TEMHO-CUHUII;
f) M3MEHUTH LBET OJJHOM U3 AYEEK HA 3EJICHBIM.
KonTposbHbIe BONPOCHI
Jlis kakux neneit B Web-cTpaHuIlax UCrob3yloTcs CIIUCKH?
Kakune THIIBI COUCKOB ITO3BOMIAET cO34aBaTh 36Kk HTML?
B kakux ciyyasix UCIIOJIb3YIOT CIIUCKU ONPEAEICHUI?
Kak co3natorcs BilIOKEHHBIE CITUCKU?
CpaBHHTbH CIIUCKH M TaOJIUIBI. BBISIBUTH TOCTOMHCTBA M HEIOCTATKU ATHUX CIIOCOOOB Op-
raHu3auu HHPOPMAaIIH.
Kakwue cy1iecTByoT ciocoObl CO3/1aHuUs CI0XKHBIX Ta0IUIL?
Kakum o6pa3om MoxkHO co3naTh Tabmuily Ha Web-cTpaHulle, He UCHONB3Ys, TETH TO-
CTpPOCHHUS TAOIUIIBI?

JladopaTopnasi padora Ne 3 — 2 yaca

Tema: UCITIOJIB3OBAHUE 'PA®UKHU B WEB-CTPAHUIIAX
Ilenv: OcBoeHUE MPUEMOB Pa3MEICHUsS pa3IMYHON Tpadudeckor mHGopmarmu Ha Web-

CTpaHMUIIE.
3ananmue
1. TlomecTUTb HECKOJBKO pa3iIUyHbIX H300pakeHnit Ha Web-cTpanuny.
2. 3apaTh A8 N300pakeHUN alnbTepHATUBHBINA TEKCT.
3. BbINOAHUTE BBIpaBHUBAaHUE M300paXKeHUH 1O:
a) JIEBOMY Kparo CTPaHHMIIBI;
b) camMoMy BBICOKOMY 3JIEMEHTY;
¢) HIDKHEH I'paHule CTPOKH.
4. BsiBecTH H300pakeHUE pa3MEPOM C MUKTOrpamMMy.
5. BeiBectu n3o0paxkeHue, Koropoe Oy/eT 3aHUMaTh MOJIOBUHY 3KpaHa.
6. W3menuts et pona Web-cTpaHuIsl Ha po30BbIi WM OJTUBKOBBIH.
7. B xauecTBe oHa UCHIOIB30BaTh (POHOBBIE H300PAKEHUS.
KonTpoJsbHbBIE BOPOCHI
1. Kaxue ¢popmats! uzobpaxenuii nonaepxxkupaer WWWwW?
2. Tloyemy »enaTelbHO UCHOIBb30BaTh Ha Web-cTpaHuie n300paxkeHus pazmMepom He 60-

see 20 Koaiir?

3. Tloyemy noBsIIIaeTCs MPOU3BOIUTEIBHOCTH PabOTHI Opay3epa MpH 3alaHUH pa3MePOB
n300paxeHus?

4. KakuMm 00pazom MOXXHO U3MeHUTH (poH Web-cTpanuiibr?

5. Kakue Bo3HHKAIOT IpoOIeMBbI ITPHU UCIIOJIB30BAHUH (DOHOBBIX 1IBETOB U Y30pOB?

JlaGoparopuas padora Ne 4 — 2 yaca

Tema: CCBIJIKU HA WEB-CTPAHHUIIAX

Ilens: 3ydnTh METOMBI M CPENICTBA OPraHU3AIMU U OTCIICKUBAHUS CChUTOK. OCBOUTH MpPH-
€MBbI CO3/IaHMS TUIIEPTEKCTOBBIX CChUIOK B HTML-nokymeHTax.

3aganue

1.
2.

Coznath cchUIKy Ha MecTHYI0 Web-cTpaHuity.
3agaTh CUHUN IBET JUISl CCHUIKM, KOTOpas €lIe HE UCMOJb30Balach, 3€JICHbINA - JI CChI-

JIOK, KOTOpbIE YK€ ObLITH aKTUBU3UPOBAHBI, KPACHBIN - I aKTUBHOW CCBHUIKH.

3.

Hcronp30BaTh B KAYECTBE CCHUIKH - I/I306pa)KCHI/Ie.
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4. VYcraHOBHUTH SKOps Ha akTUBHOW Web-cTpaHuile M co3/1aTh CCHUIKM Ha (hparMeHTHI
CTPaHULbI, IOMEYEHHBIE IKOPSIMHU.
5. Co3znatp sSKOps Ha JAPYro CTpaHULE U OPraHU30BaTh TMIIEPCCHUIKM U3 aKTUBHOW CTpa-
HUIIBI Ha ()PArMEHTHI JPYTUX CTPAHUL], IOMEUEHHBIE IKOPSMHU.
6. CKOMIIOHOBAaTb CCBUIKH B BUJIE CIICKA.
KonTposbHbIe BONpoCchI

1. Yro mpencraBinsieT co0O0i rHIEPTEKCTOBAs CChIIKA?

2. Yem omimuaercs cchuika Ha Jr000oe mecto B WWW oT ccbutok Ha MecTtHbie Web-
CTpaHUIbI?

3. s 9ero ucmnoJib3yrTcCs IKOpHbIE Teru?

4. Yt0o MOXHO HCTIOJIH30BATh B KAYECTBE CCHUIOK?

5. Kak pabotaet Opay3ep npu aKTUBU3ALUH CCHIIKUA?

JladboparopHasi padora Ne § — 2 yaca
Tema: CO3JJAHUE ®PEVMOB 1 THTEPAKTUBHBIX WEB-CTPAHUIIbI
Lens. U3yuenne HTML-teros, mo3Bossitomux coznate Web-cTpanuiry
Ilens: 3HAKOMCTBO C TEXHOJIOTHEH co3naHus ¢periMoB. M3ydyeHue TeroB sl CO3MaHUS
Web-ctpanuiisl, HCHOIB3YOIIEH QpEiiMbl.
3aganue 1
1. Pazpaborarb HTML-nokymeHT, copepxaiinii 18a BEpTUKAIbHBIX dpeiimMa, pa3Mepsl KO-
TOPBIX 337aTh IIPOU3BOJIBHO.
2. Co3gaTh CTpaHUILy CO CIOKHOH CTPYKTypoil (peiiMOB, OHa JIOJKHA COJEP)KaTh TPU
¢peiiMa - Ba U3 KOTOPBIX FOPU3OHTAJIbHBIE M OJUH BEpPTHKAIbHBIA. BepTukanbHbIN
JIOJKEH 3aHUMAaTh TPETh 3KPaHa, TOPU3OHTAJIbHBIE - IOJIOBUHY SKpaHa.
3. Coznarb CTpaHMILy C UCIOJIb30BaHHEM (peiiMOB, OHO OKHO KOTOPOHM JTOJDKHO COJIEP-
JKaTh TUTIEPCCHUIKH, a BTOPOE - 3arpy’KaeMbIe 110 ITHM TUIEPCChUTKAaM (hanIbl.
KonTpoJsbHbIe Bonpocskl
Yro takoe ¢peiimbl?
Kaxkue Tern ucnons3yrotcst st co3nanus GpperimMoB?
Kakum o6pa3zom omnpezensercs pacinoyiokeHne u pazMepsl Gppeitmo?
Jns kakux neneit ucnonb3yercs kirodeBoe cioBo NAME="main" B tere <FRAME>?
Kakwue cpenctna si3pika HTML MoxHO ncnons30BaTh BMecTo (hpeiimoB?
3aualme 2
1. Co3nare HHTEPAKTUBHYIO CTpaHULly, ucnoib3ys Ter <ISINDEX> u <FORM> .
2. Co3znath MHTEPAKTUBHYIO CTPAHUILY C UCTIOJIb30BaHUEM (DIIAKKOB U KHOTIOK—
MEPEKIIIOYaTENCH.
3. 3amenutps Ha Web-cTpanuie, co3qaHHONW Ha mpeAblaynieM mare, (iaakKd U KHOIKH-
NEPEKIIIOYATENN Ha CIIMCKH, U BBINA/IAIOIINE MEHIO.
KoHTpoJbHbIE BONIPOCHI
1. Kokoii Ter npegHasHaueH A aBTOMAaTHUECKOTO CO37aHusl POPM, C MMOMOIIBIO KOTOPBIX
MIPOU3BOJUTCS COOP TAHHBIX ?
2. Ilepeuucnuts kiroueBsie ciaoBa Tera <INPUT> u ux 3HaueHus.
3. C noMompro Kakoro KJI04YeBOro CI0Ba BBINOJIHAETCA Nepeaada qaHHbix B CGI?
4. Kakumu crioco6aMu MOKHO MOJIYYUTh HH(OPMAIIHIO OT MOJIb30BaTes?
Yro o6o3nauaer URL B Tere <FORM ACTION="URL

DR

3. METOIUYECKHE YKA3AHHUS JJISI CAMOCTOSTEJBHOM PABOTBI
CTYJAEHTOB
CamocrosiTennbHas paboTa CTYACHTOB SIBISIETCS 00S3aTENIbHON /I KaKIOTO CTYACHTA, a e
00BEM ompenensieTcss ydeOHbIM m1aHOM. DOPMBI CaMOCTOSATENBHONU PabOTHI CTYACHTOB OMPEIeIs-
IOTCSI COZIEPIKaHMEM YUEOHOM TMCIUTITNHBI, CTETICHBIO TTOATOTOBJICHHOCTH CTYICHTOB.
CamocTtosTenpHas pabota — oHa U3 BakHEHHX (Gopm oBnaaeHus 3HaHUSAMU. CaMOCTOS-
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TesbHas paboTa BKIIFOYAeT MHOTHE BUIBI AKTMBHOM YMCTBEHHOW JEATENBHOCTU CTYIEHTA: CIyIlla-
HUE JIEKLUH U OCMBICICHHOE UX KOHCIEKTHUPOBAHUE, ITIyOOKOEe U3y4yeHHEe UCTOUHUKOB U JINTEPaTYy-
pBl, KOHCYJIBTAIIMH Y TIpenoaBaTensi, Hanucanue pedepara, MoAroToBKa K MpakKTUYECKUM U J1a0o-
PAaTOPHBIM 3aHATHAM, FK3aMEHAM, CAMOKOHTPOJIb IPHOOPETAEMBIX 3HAHUN U T. 1.

W3yueHne QUCHUIUIMHBI CIeyeT HAaUMHATh ¢ IPOPAaOOTKU HACTOSIIEH paboueii mporpaMmel,
0co00e BHUMaHME yJeliss HeJIsIM U 3a/lauaM, CTPYKTYpe U COJIepKaHMIO Kypca.

CryneHTaM peKOMEHyeTCsl HOIYYUTh B HAyYHOH OMOIMOTEKe yHHBEpCUTETa yueOHYIO JTH-
TepaTypy MO AUCLUILIMHE, HE00X0AUMYIO I 3P PEeKTUBHOM pabOTh HA BCEX BUJAX ayIUTOPHBIX
3aHATHUH, a TAKXKE JI51 CAMOCTOSTEIBHON pabOTHI 10 U3YyYEHUIO AUCHUIUINHBL.

Teopernueckuii Marepuan Kypca CTaHOBUTCS OoJiee MOHATHBIM, KOTJa JOIOJHHUTEIBHO K
NPOCITYIIMBAHUIO JICKIUM U U3YYEHHIO KOHCIEKTa, U3ydaloTCsl U KHUTH. Jlerue oCBOHMTH Kypc,
INPUIEPKUBAACH OJHOTO yUeOHHMKA U KOHCIEKTa. PekoMeHyeTcs, KpoMe «3aydrBaHUs» MaTepua-
7a, TOOUTHCSI COCTOSIHUS TOHUMAHUS U3y4aeMOi TeMbl TUCHMITIMHBL. C 3TON LENbI0 PEKOMEHTY-
eTcs IMOoclie U3y4eHHsl OYepeIHOro mnaparpada BBIIOIHUTH HECKOJBKO MPOCTBIX YINPAXKHEHUN Ha
naHHyto Temy. Kpome Toro, oueHb M0JI€3HO MBICIIEHHO 33J1aTh ce0e CielyIoLIe BOIPOCH! (U Ho-
npoOoBaTh OTBETUTh HA HUX): O YeM ITOT maparpad, Kakue HOBbIE IOHITUS BBEICHBI, KAKOB UX
CMBICII, UTO JIACT ATO HA MPAKTUKE?

[Tpu opranu3anuu caMoCTOSTEIbHON PabOThl CTYAEHTHl 0CO00€ BHUMAHHE JIOJIKHO YAEISTh-
sl aHAM3y y4eOHO-METOAMYECKON JIUTEPATYPHI TI0 AUCIUILTHHE.

[Tponiecc opraHu3anuu caMOCTOATENIBHOM pabOThl CTYJEHTOB BKIIIOYAET B Ce€0s1 ClIEAYIOLIHE
ITaIbI:

1. ITogroroBuTenbHBIN (ONpeAesaeHre 1eei, COCTaBIeHUE POrpaMMBbl, NOATOTOBKA METO-
JIMYECKOTO 00eCIeueHusI, OAr0TOBKa 000py/I0BaHMS ).

2. OcHOBHOHM (peanu3anusi NMpOrpaMMbl, UCIOJIb30BAHUE MPUEMOB INOUCKA HH(MOpMaLUH,
YCBOEHWSI, MepepabOTKH, TPUMEHEHHUs, TIepeiaun 3HaHUH, (PUKCHpOBaHUE PE3yIbTATOB, CAMOOP-
raHu3amus npoiecca padboThl).

3. 3axiIounTeNbHBINA (OLEHKAa 3HAYMMOCTH M aHajdu3 pPe3yjbTaToB, UX CUCTEeMaTHU3allus,
OLIEHKAa IPOrpaMMbl U IPUEMOB PaOOThI, BBIBO/IbI O HAMIPABIEHHUIX ONTUMH3AIMU TPYJIA).

Temaruka 3agaHui Ui CaMOCTOSITENIbHOM paboThI MpeicTaBieHa B paboyeil mporpamme.
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