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BBEJIEHUE

YuyebHoe T1IOCcOOMe  TipeAHa3HaueHO s CTygeHTOB  MHIO,
obyuarorruxcss 1o HampaBiaeHwro  09.03.01  «MHpopmaTMka U
BbIUUC/IUTE/IbHAS TeXHUKa».

YueGHoe 1ocoOue COCTOUT U3 TISITH TJiaB. B TepBoii r7iaBe BBOASATCS
MOHATUSI WHGOPMALIMOHHBIX TEXHOJOTHA M WH(OpMAalMH, OINUCHIBAIOTCS
ypoBHU paccmoTpenusi UT. Bo BTOpoM TIJiaBe OMUCHIBAIOTCS CJlaraeMble
vH(OpMal[MOHHOW TeXHOJIOTHH, a TakKe paccMatpuBaetcs UT kKak cucrtema.
B TpeTbell riaBe U3/10>KeHbI OCHOBBI MOCTPOEHUSI KOMITbIOTEPHBIX CHUCTEM.
UeTBepTas rjlaBa MOCBsILeHAa PaCCMOTPEHHUIO COBPEMEHHBIX IPOrPaMMHbBIX
cpeAcTB. B msATOM riaBe MpHBeAeHbI OMUCAHUSI apXUTEKTYPbl COBPEMEHHBIX
BBIUMC/IUTE/TbHBIX CPEeJICTB, pPaCCMOTPeHbl JIOTUUeCKHe OCHOBbI PabOTHI
OBM.



I'naBa 1
NMHO®OPMALIVA
N NTHOOPMAILIMOHHBIE TEXHOJ/IOT'A

1.1. ITonsaTHe «MH(OPMAIMOHHAS TEXHOIOTH»

TepMUH «TeXHOJIOTHs» IIIMPOKO YIIOTPeOIsICA [0 HelaBHeTO BpeMeHU
TOMBKO TPU W3YUEHUM TIPOU3BO/ICTBEHHBIX TPOLECCOB. PaccMoTpum
HEKOTOpbIe Ompe/ie/ieHUs .

«TexHonoruss (OT Trpeyeckoro — UCKYCCTBO, MacCTepCTBO, YMeHHe
U ...JIOTHSI) — COBOKYITHOCTh METO/IOB 00pab0TKH, U3rOTOB/IeHHsI, U3MEeHEeHUsI
COCTOSIHMSI, CBOMCTB, (OpPMbI ChbIpbs, MaTepuana WX Toaydabpukara,
OCYLECTB/ISIEMBIX B TpoLiecce MpPOM3BOACTBAa TMpoAyKuun» (CoBeTCKUn
SHLUKJIOTeIUUEeCKUM CII0Baphb).

«TexHo/moruss — COBOKYITHOCTb TIDOM3BO/CTBEHHBIX METONOB U
TIPOL[eCCOB OTPAC/IX TIPOM3BO/CTBA, a TAaK)Ke HayuHOe OlrcaHue CriocoboB
npou3BoAcTBa...» (OkeroB C./. ToMKOBBIN C/I0Bapb PyCCKOTO SI3bIKA).

«TexHonorust: 1) COBOKYITHOCTh MeTOZIOB 00pabOTKM, W3rOTOBJIEHUS,
V3MeHeHUs] COCTOSIHUS, CBOWCTB, (OpPMBI Chiphsi, MaTepuasa WU
nosiydabprkata B TIpollecce TIPOU3BOJICTBA, HAINPUMep: TeXHOJIOTHS
METaJI/IOB, XMMHUeCKasi TeXHOJIOTHs, TEXHOJIOTHSI CTPOUTE/bHBIX paboT; 2)
HayKa O crioco0axX BO3/IEMCTBHS Ha ChIpbe, MaTepHasbl WIH 1Moy hadpruKaThi
COOTBETCTBYIOIIIUMHU OpPYAUsSMU MpPou3BOACTB» (CoBaph WHOCTPAHHBIX
CJIOB).

OuyeBUAHO, UYTO TEXHOJIOTHSI — 3TO HAy4yHOe pelleHUs] MPaKTU4YeCKUX
33/lay, a paclBeT COBPEMEHHBbIX TEXHOJIOTMM HalpsiMyl0 MOXXHO CBSI3aTh C
Hay4YHO-TEXHUUECKOMW PEeBOJTIOLIEN.

Bce npuBe/ieHHbIe Orpe/iesieHrsi OpUeHTUPOBAHBI 110 MPOU3BO/JCTBEHHO-
TIPOMBIIITIEHHOMY «BeKTOpY». OJHaKO TOHSITHe MeXHO/A02Usl CO BpeMeHeM
cojiepkaTelbHO 0Ka3asioch HaMHOTO Oorade. [ToTeHI[MaibHbIE BO3MOXXHOCTH
TIOHSITUSI «TEXHOJIOTUSI» B XOZIle ero UCMOJIb30BaHUs B TPAIULIMOHHON cdepe
MOCTOSTHHO Bo3pactasud. O6macte, B TpefiesiaXx KOTOPOM 3TO TIOHATHE
yroTpeb/siioch, CTajla WHTEHCHMBHO PpaCIIMPSITLCS W BC/IEAICTBHE 3TOTO
BK/TIOUATh B Cebsl 1e1aroryky, COIMOJIOTHIO, KYJIbTYPY U T..

Takum o6pa3om, cero/iHsi MOHATHE MeXHO0/A02Usl MOYXHO pacCMaTpUBaTh
Ha pa3HbIX YpoBHsX. Ha ¢unocodckoM ypoBHe mexHO/n02usl — YyueHUe
0 Haunyullel (ONTUMaIbHOM) JesaTe/IbHOCTU. Ha MeXXripeJMeTHOM ypOBHe —
3TO TIPOLIeCC, OrpefeisieMbld COBOKYMHOCTBIO CPeACTB U METO/OB
00paboTKH, W3rOTOBEHUS, U3MEHEHUsI COCTOSIHUSI, CBOMCTB, ()OPMbI ChIPbs
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unu Matepuasna. Hakonel], Ha oOijeobpa3oBaTe/lbHOM yYpOBHE TE€XHOJIOTHIO
orpefiesisitoT Kak 006/1acTh 3HaHWM, METO/IOB U CPe/ICTB, UCIIO/Ib3yeMbIX [I/Iisi
ONTUManbHOTO Tpeobpa3oBaHUsi U TIPUMEHeHHs1 MaTepuu (MaTepuasoB),
3Hepruv M WHGOpPMAI[MU M0 TUIAaHYy W B MHTepecax uesjoBeka, 0OI[eCTBa,
OKpY>KaroLer Cpefpbl.

3aMeHa MaTepHalbHOrO O00BeKTa Ha uAeanbHbIA (MH(POPMALHIO)
TI03BOJIsIET MCIIO/b30BaTh TOHSITHE MexHO/02usi B 00Js1IacTH, Kacaroleincs
00paboTKK W Mpou3BOACTBA WMH(MOPMAIMKA C TIPUMEHEHHEM COBPEMEeHHBIX
CpeiCTB KOMIbIOTEPHOW TEXHUKHU.

WudopMaiysi sSBAsSETCS OAHUM W3 IIeHHEWIMX pecypcoB oOIIecTBa
Haps/ly C TaKUMHU TPaJULMOHHBIMA MaTepUaJbHbIMU BUJIaMU PeCYpPCOB, KakK
HeTh, ra3, mosie3Hble UCKomaeMbie U Ap. [ToHATHe «MH(OpPMaLMs» BBIIIIO
Ha TepeJiHUM Kpald HayKU CPaBHUTENBbHO HeJaBHO. B cTapbix ci0Bapsix ero
He HauTu. [lepBble HayuHble TpPY/bl, COCTaBUBLIME (YHJaMeHT TeOpUU
vH(bOpMalLvy, TIOSBWINMCh TIPUMEPHO CeMbecsT jeT Has3aa. M uytb Gosee
naThgecATd JieT Hasajd akagemuk A.H. KosmoropoB otHec TepMUH
UH¢opmayus K BaXXHEUILINM HayUHBIM TTOHSITUSIM U Ha3Bajl ee MepBOOCHOBOM
HOBBIX MEPCIEKTUBHBIX OTpPac/iel HayKU U TEXHUKHU.

B  ycioBUsiIX COBpEMEHHOrO pbIHKAa aKTyaJbHbIM  CTAaHOBUTCS
onpeeneHre uHbopMaruu, Kotopoe naet B.JI. TamboBLeB: «VHbopMariys
— 3TO Te TMPOAYKTbI WIM YCIAYTHd, KOTOpble TIpefHa3HaueHbl WX
MPOU3BO/IUTENIEM i TlepefilauM 3HaHWKM B MAaKCHMaJIbHO [OCTYITHOW [IJIst
MOTEeHLMaILHOro ToTpeduTens popme» [12].

[Moustue uHgpopmayus — 310 U HoJee MIMPOKOe, U B KAKOM-TO CMBbICJIe
bonee y3koe ToHsTHe, ueM 3HaHue. OOILMi MOTOK MH(MOPMALUM, KOTODPbIH
MOCTyTIaeT U3 BHELIHero Mypa B MO3r UejioBeKa uepe3 ero OpraHbl YyBCTB,
BbipakaeTcss yricsiom 100 000 6uTtoB B cekyHAy. Ho nuiiib ThiCSTUHAsT A0S
3TOW MH(OPMAaI[MOHHOW JlaBUHbI CTAaHOBUTCS (akToM co3HaHus. Ha cBoeM
BBICIIIEM YPOBHE OTPa’kKeHHe B CBOeU pe3y/ibTaTUBHOW (popMe BBICTyMaeT Kak
3HaHWe. 3aZafuMCs BOIIPOCOM: MOXXHO JIA 3HaHWEe OTOXXJEeCTBJATb C
vHpopmaruen? Kak mumer A.I'. COMpPKUH: «...3HaHWe TPOTHUBOIIOIOKHO
He3HAHUIO, T.e. OTCYTCTBUIO MPOBEPEHHON MHPOPMALU 0 YeM-1u00...» [11].
3HaHUs MOTYT TIOSIBUTHCSI TOJMBKO TIOC/Te TIO/yueHWsT W TiepepaboTKu
vHpopMmaiuu. TakuMm o0pa3oM, 3HaHWe BBICTyIlaeT 3B€HOM B  LIeTH:
BO3HUKHOBEHUE — Tiepefjaua — TOyueHHe — repepaboTka — JanbHeuiast
repeiaua TpaHC(OPMUPOBAHHOM UH(HOPMALIUU.

KoHeuHo, TmOHATHS «WHGMOPMAIMsA» W «3HaHUWE» OuYeHb OJIM3KH, a
3HaHWe, OCBeJJOMJIEHHOCTb UIPalOT CerofHs OYeHb Ba)XXKHYIO pPOJIb B JKU3HU
mofen. [l Takou TeXHWUeCKOW HayKu, KakK HWH(OpMaThKa, TMOHSITHE
uHgopmayus,  OAHAKO, He  MOXKET  OCHOBBIBAaTbCI  HAa  TaKuX
AHTPOMOLIEHTPUYECKHUX TOHATUAX, KaK 3HAHUE, U He MOXKeT OMUpaThCs
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TOJILKO Ha O0OBEKTUBHOCTH (hakTOB U CBUAeTenbCcTB. O6 3Tom mwmiiet C.B.
CumoHoBUY  [7]:  «CpeicTBa  BBIUMC/IUTENLHOM TEeXHUKM — 00/1afjaroT
CTI0OCOOHOCTRIO 0OpabaThiBaTh MH(OPMAIMIO aBTOMaTHUeCKH, 6e3 yudacTus
yesioBeKa, U HA O KaKOM 3HaHWUW WM He3HAHWU 3/1eCh peub W/JTH He MOXKET.
OTu cpeAcTBa MOryT paboTaTh C MCKYCCTBEHHOH, aOCTpaKTHOM U Jaxe C
NIO)KHOM WHbOpMalvie, He wuMeloleli 0OBeKTMBHOTO OTpPaXKeHWS HHU B
TIpUpo/ie, HU B 0011IecTBe». B CBOeli KHUTe OH ZiaeT Creytollee onpe/esieHre
vHpopmaluu: «MHbopMalusi — 3TO TPOAYKT B3aUMOJEUCTBUSI JAAHHBIX U
aZleKBaTHBIX UM METOZIOB».

[IpuBesem ellle OAHO ompejeneHre HHpopmaluu: «/HdopMaTHKa
paccMaTpuBaeT MH(OpPMaI[HI0 KaK KOHIIENTYa/lbHO CBsi3aHHbIE MeXy CO00i
CBeJleHUs], [JaHHbIe, TIOHATHS, U3MEHSIOIIUe Halllv MPe/CTaB/JIeHus O SIBJIeHUN
WM 00BeKTe OKpyskaromero mupa» [8]. Kpome monsTHs «vHbOpMAaLysg»
B MH()OPMaTHKe 4YaCTO MCMOJIb3YeTCs TMOHATHE «JaHHble». [laHHble MOTyT
paccMaTpuBaThCs Kak MPU3HAKW WK 3arKicaHHble Hab/Tto/jeHus, KOTophle 10
KaKWM-TO TIPUYMHAM He HCIOJIb3YHOTCS, a TOJBbKO XpaHATCsA. Ecim faHHbIe
Y4acCTBYIOT B MPOLIECCE CHATHUSI HEONpee/IeHHOCTU, TO JaHHbIE CTAHOBSITCS
vH@opmanuen. CrefoBaTe/lbHO, MOXHO YTBEPXJAaTh, YTO HUHGOPMalen
SIBJISTFOTCSI MCTIO/Tb3y€eMble JJaHHbIe.

WTak, A/ pa3nuuHbix 06/1acTeil HayKW CyIleCTBYIOT CBOU OTpe/iesieHUs]
TIOHATUS «UHGbOPMaL[HsI».

WUpess  BKIoueHUsi MH@OpPMALMMd B 1[eMIOUYKY  TPOM3BO/ICTBA
MH(OPMaI[MOHHOT0 TPOAYKTa NpuHaayiexxuT B.M. ['nyuikoBy. B 1982 r. B
cBoell KHUTe «OCHOBBI 0e30yMa)kHOW WMH(POPMaTHKH» OH Jai CliefAyolee
onpepenenue: «/H(OpMallMOHHbIE TEXHOJOTUM — MPOLIECChI, T[je OCHOBHOU
nepepabaTtbiBaeMoil TIPOAYKLMel sBisercs wuHpopMauus» [6]. Orcroza
BbITEKAeT T[I0JIO)KEHWe O TOM, 4YTO HWH(OpPMALMOHHbIE TEXHOJIOTUH
WCTIO/Ib30Ba/lMCh  BCerja, T.K. 3alaud  HakorvieHus, o00paboTku U
pacripocTpaHeHus1 WH(OpMAalMM CTOSI/IM Tepesl 4Ye/lOBeYeCTBOM Ha BCeX
3Tanax ero pa3Butus. OcobeHHO IIMPOKO HH(OPMaI[MOHHbIE TeXHOJOTUU
TIPUMEHSITUCH [1J1s1 00yueHusl.

[Touemy >ke 006 WH(POPMAIIMOHHBIX TEXHOJIOTHUSX 3arOBOPWIM He Tak
naBHo? H.B. AmaToBa 0TMeYaeT, UTO «MeTOJUUeCKe CUCTEMbBI He Ha3bIBa|
VH(OPMaI[MOHHBIMU TEXHOJIOTUSIMU TIOTOMY, UTO J@aHHBIM TEePMUH CBsi3aH
C TIOSB/IEHUEM BBLIUMC/IUTEILHON TeXHUKW» [2]. TTo MHenuro H.B. Anartosoii,
vH(OpMal[MOHHAsi TeXHOJIOTUS — 3TO HeKas MeTojuuyeckas CUCTeMa, T.e.
YyacTh IeJarOrnueCcKor TeEXHOJIOTUM.

B  HekoTOpeIXx paboTax  BCTpPeualoTCs  TaKWe  OIpeje/leHUs
WHGOPMAIMOHHBIX TEXHOJIOTHH 0O0yueHusi, KOTOpble He MJal0T TOTHOTO
nipeAcTaBieHnss 060 Bcex 00sacTsax ux TnpuMeHeHus. B uactHoctH, H.B.
AnaTtoBa nwuieT: «VHpopMal[MoHHas TexHOJorusi 00ydeHUss — TIPOLIeCC
MOATOTOBKA W  Tepefaud uHbopMaiuu  obyuaemMoMy, CpeACTBOM
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OCYIIIeCTB/IEHUS] KOTOPOTO SIB/sSIeTCS KOMITbIOTep» [2]. 34ech mpaBUsibHee
Obl7I0 OBl TOBODUTH O KOMIIBIOTEPHBIX, a He 00 WH(POPMAILMOHHBIX
TEXHOMOTUSIX OOyueHusi, T.K. TIOHATHE UHPOPMAYUOHHbIE MexXHOA02UU
ropaszio 1upe.

B [5] pmaerca cmegyromiee — ompepeneHue:  «MH(popMalLoHHAas
TEXHOJIOTHSI — KOMIUIEKC METO/IOB, CIIOCOO0B U Cpe/CTB, 00eCreurBaroIuX
xpaHeHWe, 00paboTKy, Tiepesauy U OToOpakeHHe WHMOPMaIMM |
OpHEeHTUPOBaHHbBIX Ha MOBbIlIeHHe 3¢ (eKTUBHOCTH U MPOU3BOAUTETHLHOCTH
TPyZa».

[Mox uHGOpMAYUOHHBIMU MexHOMo2USMU B IIUPOKOM CMbIC/ie Oyzem
TTIOHMMATh COBOKYITHOCTb CPe/JICTB U MeTOZIOB cOopa, 06paboTKu 1 repeaun
JlaHHBIX (TIepBUYHOM WHMOpPMALUM) /s TIoyueHUss WHGOPMaLMd HOBOTO
KauecTBa O COCTOSTHUM 00BeKTa, TIporiecca Wi siBjieHus: (MHGOPMal[iOHHOTO
npoaykra) [3].

CyIlleCTBeHHBIM OT/IMUMEM HWH(MOPMAIIMOHHBIX TEXHOJIOTHH OT JAPYTHX
obnacTteli HayKM W TIPOM3BOZCTBA SIBJISIETCS TO, UTO OHU IIPETEPIEBAIOT
TOCTOSIHHbIE ~M3MEHEeHUs, Bbi3BaHHble OypHbIM pa3BUTUEM CpeJCTB
KOMITbIOTePHOM TeXHHUKU U COBPeMeHHOM cBsi3y. CerojHs TOBOPAT He MPOCTO
00 wuHPOpPMAI[MOHHBIX TEXHOJNOTUSIX, 4 O COBPeMEeHHbIX WM HOBBIX
vHpopmalmonHbix TexHosorusax (HUT). Wx ocHoBy, mo MHeHuio A.H.
borateipeBa, A.B. KontenoBa u I'.H. HekpacoBou, COCTaBISOT MSATh
TeXHUUECKUX JIOCTKeHUM [4]:

1. TlosiBneHWe HOBOW CpeAbl HAKOIUIeHUsT WHGOpPMAI[MM  Ha
MaIIMHOUYNTAEMbIX HOCHUTEJISIX.

2. Pa3BuTHe cpeficTB CBSI3U, 00eCIeUMBAOIINX AOCTAaBKY MH(MOpMaLUU
MPaKTUUeCKWM B JOOYI0 TOUKY 3eMHOro TImapa 0e3 CyIecTBeHHBIX
OrpaHUUEHWM BO BpeMEHHW W paCCTOSHUW, INMMPOKWUH OXBaT Hace/eHUs
Cpe/ICTBaMH CBSI3U.

3. HvHaMuyHOe pasBUTHE MHUKPOTIPOL[eCCOPHOM TeXHUKH,
obecrieurBaroIe BO3MOXKHOCTD 1[M(MPOBOM 00paboTKM MH(MOPMAIUH.

4. B03MOXXHOCTb aBTOMAaTW3WUPOBAHHOW 00pabOTKKM HHMOPMAIUU C
TIOMOII[bI0 KOMIIBIOTEPA T10 3a/laHHBIM aJITOPUTMaM.

5. Bo3HukHOBeHHe U OypHOe pa3BuTHe ceTu VIHTepHeT.

WTak, HOBbIMH HWH(OPMAI[MOHHBIMM TeXHOJIOTHUSIMH 00yueHusi Oyzem
Ha3biBaTh COBOKYIHOCTH  37€KTPOHHBIX CPEJCTB M  CIOCOO0B  MX
(GYHKI[MOHUDOBAHUS, HCTIOMB3YeMBIX IS peanu3anyu  obyudaroiieit
JesiTeIbHOCTH.  TeXHONOrWH, KOTOpble CYIIIeCTBOBAIM /IO  ITIOSIBIEHUS
BBIUMC/TUTE/IbHOM, MUKPOTIPOIIECCOPHOM  TeXHWKH, OyJeM Ha3bIBaTh
TPaIUI[MOHHBIMU HHMOOPMAILMOHHBIMU TeXHOJOTHUAMH. OHHU ITO-TIPEXXHEMY
YCIEITHO TIPUMEHSTIOTC B 00pa30BaHWM W BpsAA, M OYAYT ITOTHOCTBIO
BbITECHEeHbI HOBBIMU UH(OPMALIMOHHBIMUA TEXHOIOTUSIMHU.
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Uro Ke ABIAeTCS Liebl0 MHGOPMALMOHHON TexHojorun? B [3]
HaxoauMm: «llenb uWHbOPMAIMOHHON TEXHOJIOTMM —  IIPOU3BO/ICTBO
vHboOpMalliy,  y[OB/IeTBOpsOIleld  WHGOPMAI[MOHHbIE  TOTpeOHOCTU
yesioBeka. Yaiile Bcero 3T MoTpeOHOCTH CBSI3aHbI C TIPUHATHEM pellleHri B
Takux chepax, Kak M0O3HaHUe, 00IleHre, TTpaKTHUecKasi (TIPOM3BOZICTBeHHasT)
JesiTeIbHOCTh». B 9TOl ke paboTe oOTMeYaeTcs, UTO OTJIUUUTETHLHOU
0COOEHHOCTBIO TEXHOJIOTUH SIBJISIETCS TO, UTO TIPUMEeHeHHe OJHOM U TOU e
TEeXHOJIOTUM K OJMHAKOBOMY MCXOZHOMY «ChIDbIO» J/laeT B pe3y/bTaTe
«TIPOJIYKT» OJIHOTO W TOTO >Xe KauecTBa. C JIpyrol CTOPOHBI, TIPUMEHSIsI
pasHble TEeXHOJOTMH K OJHOMY M TOMY >Ke peCcypCy, MOXKHO TIOJyUUTh
pasHble NPOAYKTHIL.

[TomobHO TOMy, Kak B MaTepHaJbHOM TEeXHOJIOTUU BBIJIE/ISIOTCS ee
cocTap/siolMe (MaTepuanoBe/ieHUe, TTPOEKTUPOBaHUe, TIPOU3BOACTBEHHbBIE
MpOL[eCChl, WHCTPYMEHTapui, TeXHWKa 0e30MacHOCTH U OXpaHa TpYAa,
Teopusl yIipaB/ieHUs1 NIPeITpusiTieM), TaKk U UHGOPMALIMOHHYIO TeXHOJIOTHIO
MOXXHO Ppa3fZie/IiTb Ha 4YacCTu: Teopusi WH(OpMal[UM, MOjleTMpPOBaHUe U
dhopmanu3zaiiusi, “HGOPMaI[MOHHbIE MPOLECChl, UH(POPMAIIMOHHbIE CHUCTEMBI,
vuHbopMalioHHast 6e30TacHOCTh ¥ MH(OPMALIMOHHOE yTIpaB/ieHHe.

WHdbopMali[ioHHast TeXHOJIOTHS, Kak U JF00ast pyrasi, 0/DKHA OTBeYaTh
C/leIyIoImyUM TpeboBaHUSAM:

e obecrieurBaTh BBICOKYIO CTelleHb pa3/ie/ieHdss BCero Iipoijecca
006paboTKu MHGOPMAaLIMK Ha 3Tallbl, OTleparivu, J1eHCTBYS;

® BK/IIOYATb BeCh HAOOp 3/1eMeHTOB, HEOOXOJUMBIX AJi [JOCTHKEHUs
MOCTaB/I€HHOU L1e/H;

® UMeThb pery/sipHbli XapakTep. OTambl, [IeliCTBUS, OIepalyu
TEeXHOJIOTUUeCKOro  Mpoljecca MOTYT ObITb  CTaHAApTHU3UPOBAaHbI U
YHU(PULIMPOBaHbI, UTO T03BO/UT Oosiee 3((PEeKTUBHO OCYIIECTB/ATh
L|e/ieHarnpaB/ieHHOe yrpaBJjieHre WH(POPMaLMOHHBIMU MPOLIeCCaMHU.

Ha cerofHAIIHUN [leHb CYIIeCTBYIOT pa3/IMuHble TIOAX0/IbI K MpobseMe
K/accu(UKalMd WHQPOPMALMOHHBIX TexHoyioruid. [IpuBeseM HECKOMBKO
knaccudukauuii. B [8] Belgensarorcs ciegyrompe BUAbl MH(GOPMALMOHHBIX
TEeXHOJIOTUH:

¢ pH(OpMaIMOHHAas TeXHOJIOTHs 06pabOTKM JAHHBIX;
nHbOPMaI[MOHHAas TEXHO/IOTHS YTIpaB/IeHusI;
aBTOMaTu3aLys oduca;
rMH(bOpMaIMOHHAasi TEXHOJIOTUSI TIO/IIeP>KKU TIPUHSITUS pellleHu ;
MHbOpMaI[MOHHAs TeXHOJIOTUSI 9KCIIePTHBIX CUCTEM.

B [13] uH(OpMaIMOHHBIE TEXHOJIOIMU TIOApPa3fe/A0T Ha pa3/IMuHbIe
BU/IBI C/IeIyFOIIIMM 0Opa3om:

¢ (hyHKIMOHATBbHO-OPUEHTUPOBAaHHbIE UH(POPMAlIMOHHbIE TeXHOJIOTUH,
ripe/iHa3HaueHHbIe [I7Is pearu3aliiy oripe/ie/ieHHbIX 3a/lau;
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® [peMETHO-OPUEHTHUPOBaHHbIE  WH(POPMALIMOHHbIE  TEeXHOJIOTHH,
rpeHa3HaueHHbIe [IJI1 pellleHUss KOHKDeTHBIX 3a/lau B OIpejie/leHHON
TipeIMeTHOM 006/1aCTH;

¢ npobeMHO-OpHeHTUPOBaHHbIe  WH(MOPMAlMOHHBIE  TEXHOJIOTUH,
nipeJjHa3HaueHHbIe [I7Is pellieHHs] TUTIOBLIX TIPUKJ/IA/IHBIX 3a/ay.

ByzneM mpuiep>KUBaThCsl KaacCU(UKAIMK, TIPUBEJEHHOW aBTOpaMH
yueOHMKa [3], KoTopas coCTaBleHa B 3aBMCMMOCTH OT  ()OPMEI
ripeficTaB/ieHus: oopabaTbiBaeMoii HHGOPMaIUH:

® TeXHOJOruH 00pabOTKHM TEKCTOBOM MH(OpPMAILIUH;

TeXHOIOTMH 00pabOTKU UMC/IOBOUM MH(MOPMAlLIUK;
TeXHOJIOruM 00paboTku rpadryeckoit nHdopMaruy;
TeXHOJIOTUM 00pabOTKH 3BYKOBOM MH(OPMaI[IY;
TEXHOIOTMH PabOoThI B T7I00A/TbHBIX CETSIX;
colua/ibHble THPOPMAaLIMOHHbIE TeXHOJIOTHH.

Bbibop faHHOM KiaccubuKalyuyd OOBSCHSETCS TeM, UTO CJI0KUIach
TpafuLusi 00yuyaTh IIIKOJILHUKOB M CTY/IeHTOB WMEHHO JTHUM BUaM
MH(GOPMALMOHHBIX TeXHOIOT M.

1.2. Uadopmaru3anus odinecTBa

B wucropumn uyesioBeueckoro o0IeCTBa HECKOJBKO pa3 TMPOUCXOUIU
pajiviKajibHble U3MeHeHUs] U B UH(OPMALIMOHHOW 00J1aCcTH, KOTOPble MOXXHO
Ha3BaTb MH(OPMAaLIMOHHBIMY PEBOFOLUSMHU.

Ilepsas uHgopmayuoHHas pegomoyust bblLia ces3aHa ¢ uzobpemeHuem
nucbmeHHocmu. IIMCbBMEHHOCTH CO37a/la BO3MOXKHOCTb HAKOIUIEHUS U
pacripocTpaHeHUsi 3HaHWM [Jis1 Tepefjaud WX OyJyILIUMM TOKOJIeHHsIM.
LluBunn3aiuy, OCBOMBILME MUCbMEHHOCTb, Pa3BUBANMCh ObICTpee OPYTHUX,
pocturamu 0osiee BBICOKOTO KYJbTYPHOTO M 3KOHOMHUECKOTO YDPOBHSI.
[Ipumepamu ™MoryT caykutb [IpeBHui FErumer, ctpanbel Mexzaypeubs,
Kuraii. Ilo3gHee mepexof OT MUKTOrpadyUuyeckoro U Heorpapuueckoro
MUCbMa K ajiaBUTHOMY, C/lelaBLINM MUCbMEHHOCTh Oosiee AOCTYMHOM, B
3HAUMTE/ILHOM CTereHW CIIoCOOCTBOBAI CMeIleHUIO [IeHTPOB LIMBUIU3ALIUY B
Espony (I'perjusi, Pum).

Bmopas uHgopmayuoHHas pesomoyus (cepeduHa XVI 8.) bbuia cesizaHa
c u3obpemeHuem KHueoneuamaHusi. Crajo BO3MOXHBIM He TOJIBKO
COXpaHATb MH(pOpMaLMIl0, HO M CJenaTb ee MaCCOBO-JOCTYIHOM.
['paMOTHOCTb CTaHOBUTCSI MAacCOBBbIM siBleHHeM. Bce 3TO yCcKOpuio pocT
HayKM M TeXHUKH, IIOMOIJIO TPOMBIIUIEHHOW peBomonmu. Kauru
repeliarHy/iM TpaHULbl CTPaH, UYTO CIOCOOCTBOBA/JO Haualy CO3/aHUs
o0I111eyesioBeueCKon [MBUIN3ALUN.
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Tpembs  uHgopmayuoHHass peeontoyuss (koHey XIX 8.) Obuia
obycnoeneHa npoepeccom cpeocmg cessu. Tenerpad, TenedoH, paguo
T03BOJIU/IM OTEPATUBHO TepefiaBaTh MH(POPMAIMIO Ha JitoOble pacCTOSHUS.
OTa peBOMIOLMS He C/Iy4allHO COBIaja C TIepUofioM OypHOTrO pa3BUTHS
eCTeCTBO3HaHUS.

Uemgepmas uHgopmayuoHHas pegomoyusi (70-e 22. XX 8.) cesizaHa
C Nosig/IeHUeM  MUKpONpOYecCOpHOU  MmexHUKu U, 8  udCmHOCmUu,
NepCcoHA/NbHbIX ~ KOMNblomepos.  Bckope  1ocie  3TOr0  BO3HUKIIU
KOMIBIOTEDHbIE TEeJIeKOMMYHHUKALUW, pPaJIUKaTbHO W3MEHUBIINE CHUCTEMBI
XpaHeHUsi U MoUCcKa WH(popmaluy. bbuTd 3a70KeHbl OCHOBBI TIPEO/I0/IEHHS
VH(OPMaLMOHHOT0 KPU3KCa.

YerBeprass HMH(OpPMaLMOHHAs PpEBOJIIOLMSA [Jlala TOMYOK K CTOMb
CyllleCTBeHHbIM TlepeMeHaM B pa3BUTHM OOIIleCcTBa, UTO /i €ro
XapaKTepPUCTUKU MOSIBUJICS HOBBIM TepMUH «HMH(MOpMaLiOHHOE 00IIeCTBOY.

Camo Ha3BaHMe BHepBble BO3HUKIO B HAnoHuun. CHoeLyanucTel,
TIpe/I/IOXKUBIIIME 3TOT TEPMUH, Pa3bsCHUIM, UTO OH OTMpe/esiseT 0011eCcTBO, B
KOTOPOM B M300W/IMK IIUPKYIUPYeT BbICOKasl 10 KaueCcTBY WH(opMaIus, a
TaK)Ke eCTh BCe HeoOXO0/iMMble Cpe/ICTBa [l ee XpaHeHUs, pacripe/ie/ieHus U
WCTosib30Banus. VIHpopmairusi 7erko W OBICTPO pacIpOCTPaHSeTCs 110
TpeOOBaHUSAM 3aMHTEPECOBAHHBIX JIIO/IeH W OpraHu3alvii M BbIJAeTCs UM B
MPUBBIYHOM /151 HUX (PpopMe. CTOMMOCTD MOJIb30BaHUS WH(OPMALIMOHHBIMU
yCyraMy HaCTOJIbKO HEBBICOKA, UTO OHU JIOCTYITHBI KaXK/IOMY .

Axkanemuk B.A. V3BO3UMKOB MpejjaraeT cjiaefyroljee ompejesieHue:
«bynem MOHUMATh (o) TepMUHOM UH(POPMAYUOHHOE
(komnbtomepusupogaHHoe) 00I111eCTBO TO, BO Bce cdepbl XU3HU U
JleATeJIbHOCTU U/IEHOB KOTOPOTO BK/IFOUEHbl KOMIIBIOTED, TejeMaTHKa,
Jpyrue cpeicTBa MH(OPMAaTUKK B KayecTBe OpPYAUM WHTEIeKTYaJbHOTO
TPyZa, OTKDBLIBAIOIIMX IIMPOKWK [OCTYIl K COKpDOBHIaM OUOIMOTEK,
MO3BOJIIOL[MX C OrPOMHOM CKOPOCTBIO TPOW3BOAUTH BBIUMC/IEHUS W
nepepabatbiBaTh H00yI0 UWHGOpPMAI[MIO, MOZE/NUPOBaTh peajnbHble U
TIPOTHO3UPYyeMble COOBITHS, TIPOLIECCHI, SIBJIEHUS, YIIPABJIATH TTPOM3BO/CTBOM,
aBTOMATU3UPOBaTh OOyuyeHwe W T. A.» [9]. 34ech TepMHMH «TejeMaTHKa»
o3HauaeT 06pabOTKy MH(OPMAI[K Ha PAaCCTOSTHUMU.

[Tpocnenum 6Gosiee AeTasbHO CYIIECTBYHOLME TeHAEHLMA B Pa3BUTUU
vHdopMaLoHHoro obijectBa. OfHaKO BHayajse OTMETUM, UTO B HacCTosiiee
BpeMs HU OJHO IOCyJapCTBO He HaxOJUTCS B 3TOW CTajuu. bike Bcex
K nHpopMaiioHHoMy obirectBy rmogominn  CIIIA, SnoHus, pspg  cTpaH
3anagHou EBporibl.

He cy1jecTByeT 06II[eNpUHATOTO KPUTEPHS OLIEHKH ITO/THOMACIITabHOTO
vHGbOpMal[MOHHOTO 00I1lecTBa, OAHAKO W3BECTHHI €ro (hOpPMYTMPOBKHU.
WuTepecHblld KpuTepuil npefnoxun akagemuk A.Il. Epmos: «O da3ax
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TIPOJBIDKEHUST K HWH(POPMAI[MOHHOMY OOIeCTBY CJeAyeT CyAWUTb T10
COBOKYIHBIM TIPOMYCKHBEIM CIIOCOOHOCTAM KaHa/loB CBasu» [9]. 3a sTum
CTOWUT TIPOCTasi MbIC/Ib: pPa3BUTHE KaHAJOB CBSI3W OTPa)kaeT U ypPOBEHb
KOMITbIOTEePU3al[iH, U 00beKTUBHYIO TTOTPeOHOCTh 06IIjecTBa BO BCeX BHZAX
vHbOpMal[MOHHOTO O00MeHa, ¥ JIpyrye TIposiB/ieHHs WH(OPMAaTHU3ALUH.
CorsacHO 3TOMY KPWUTEpPHIO paHHsA CTafusi WH(POpMaTH3aluu 0OIecTBa
HaCTYTIaeT TMPH JJOCTWKEHUU JIeHMCTBYIOIIel B HEM COBOKYITHOM TIPOITYCKHOM
CIoCOOHOCTH KaHaJIOB CBsi3H, 00ecrieunBaroliieli pa3BepThiBaHUE AOCTATOUHO
HaJIe)KHOWM MeXAyropoJgHou TeseoHHOW ceTH. 3aBepluaroias (asza, npu
BO3MO>XHOCTH PeajTi3al[iy HaZIe)KHOTO M OTepaTUBHOr0 MHGMOPMAI[IOHHOTO
KOHTaKTa MeX/ly ueHaMu 00I1ecTBa, — M0 MPUHLUITY «KaXKIbIA C KaXKbIM».
Ha 3aBepiuaroiijeii ¢ase mpomyckHasi ClioCOOHOCTb KaHA/OB CBSI3U [I0JKHA
OBITH B MUJUTMOH pa3 0oJibilie, ueM B ITepBoii dase.

CnenyeT oOpaTuTh BHMMaHWe Ha TO, UTO CEerofiHs Bce OoJbIlle Jirofei
B 001rjecTBe 3aHATHI paboToit ¢ wuHbopmaimei. WHbopMmalys 103BOJSET
Ye/IOBEKY T03HaBaTh MUP, OLIYIaTh Ce0sl ero YacThbio, 00IIAThCS C APYTUMU
JIOAIBMH, BOCITUTHIBAThH JieTel, pellaTb ObITOBbie TPOOJIEMbI, 3aHUMAThCS
pa3/InyHOTO poJa [esTeNbHOCThIO, TBOpYECKUM TpyJoM. C TOMOIIbIO
vHbOpMaI[i OpPraHU3yeTCs] COBMECTHBIN TPy JIFOZileM Ha TIpeATpUSITHSIX,
obpa3ytoTcsi ux mnpodeccruoHanbHble COO3bl U 0b6iectBa. VHdbopmaius
SBJISIETCS OCHOBOM  JIeSITE/IbHOCTH OpraHoOB 3aKOHOZATeTbHOM,
WCTIOJTHUTE/IbBHOM W CyZeOHOM BIAcTH, CHUCTEMBI TOCYJapCTBEHHOI'O
yTipaB/ieHuUs.

HugopmayuonHoe obujecmeo — 00111eCTBO, B KOTOPOM OOJIBIIIMHCTBO
paboTarolMx 3aHSATO IIPOW3BOJACTBOM, XpaHeHHWeM, IepepaboTkoll
peanu3aiyedi mHbopMaiuu, ocobeHHO BbICIIed ee (opMol — 3HAHUM.
JBWOKyIIlel Cuioi pa3BUTHSL 00I1l[ecTBa [JO/DKHO CTaTh MPOU3BO/ICTBO He
MaTepranbHOro, a WH(MOPMAILMOHHOTO TPOAyKTa. MaTepua/ibHbIM TPOAYKT
craHet Oosiee MH(GOPMAIIMOHHO-eMKUM, UTO O3HayaeT yBeJUueHUe A0/u
WHHOBAIWM, i3aiiHa U MapKeTHHTA B €T0 CTOMMOCTH.

CornacHo MHeHMIO psifa criefamuctoB, CIIIA 3aBepmiat B 1ie/ioM
repexo/ K nHMopMaiioHHoMy o61iectBy K 2020 1., AroHUS 1 G0JIBIITMHCTBO
ctpaH 3anagHou EBponbl — k 2030-2040 rr.

[Mepexop K vHGOPMAIIMOHHOMY OOIIECTBY COTIPOBOXK/IAeTCS TIePEHOCOM
L[eHTpa TsDKeCTU B SKOHOMHMKe C TIDOM3BOJCTBA MaTepua/bHbIX Osiar
(ToBapoOB) Ha OKa3aHHe YC/IyT, UYTO BJedeT 3a C0O0I 3HaUUTeTbHOE CHIKEeHUe
J00bIYM U TTepepaboTKU ChIPbSl M pacxo/la SHEPTHUH.

Bropas nosioBuHa XX B. 671aroapsi ”HpopMaTH3al[ii COITPOBOXK/1aach
TIePeTOKOM JItoJleli U3 cdepbl TPSMOr0 MaTepUaJbHOTO TPOU3BO/CTBA B
vHbopMaloHHY0 cdepy. IIpombiiiieHHbIe paboune, COCTaB/SBIINE B
cepeauHe XX B. Oosiee 2/3 HaceneHWs, CerofiHs B Pa3BUTBHIX CTPaHax
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COCTaB/AIOT MeHee 1/3. 3HaUMTeTbHO Pa3poCCs COLMAIbHBIA CI0M, KOTOPBIN
Ha3biBalOT «Oesible  BOPOTHUYKW» — JIFIOAW HAeMHOTO TpyJa, He
MPOU3BOASIINE HENOCPeACTBEHHO MaTepUa/bHbIX LIEeHHOCTeW, a 3aHsThle
obpaboTkoii wHbOpMaMK (B IIMPOKOM CMBIC/IE): yuuTens, OaHKOBCKUe
Cy’Kalye, TporpaMMHUCTeI U T.4. Tak, K 1980 r. B cenbCKOM XO35IMCTBe
6buto 3aHATO 3 % paboTatoiux, B TMpombiiuieHHOCTH — 20 %, B cdepe
obcnyxuBanusi — 30 %, u 47 % mogeli 6bUI0 3aHATO B WHGOPMAI[MOHHOMN
cepe [9, c. 108].

Camoe rnaBHOe, WH(pOpMaTH3alMs M3MeHW/Ia W XapakTep TpyZa B
TPaJUIL[MOHHBIX OTpacysx TIPOMBIIIL/IEHHOCTH. [TosiBneHue
poOOTOTEXHUUECKMX  CHCTeM, TIOBCEMECTHOe BHeJpeHHe 3/1eMeHTOB
MUKPOIIPOL[eCCOPHOW TeXHUKU SIB/SIETCSI OCHOBHOM TIPUYMHOW 3TOTO
SIBJIEHUSL.

[lpuBegemM mnpuMep: B CTaHKOCTpouTenbHOM otpaciu B CIIA
B 1990 r. 6pu10 3aHaTO 330 ThHIC. yesoBek, a K 2005 r. octanocs 14 ThIC.
yesioBeK. OJTO TIPOM30LIJI0 3a CYET MAacCOBOIO COKpallleHWs Jitofled Ha
CcOOpOUHBIX JIMHUSX BCJIEACTBUEe BHEADEHUSI BMeCTO HHUX pOOOTOB U
MaHUITyISITOPOB.

Eme ogHa xapakTepHasi yepTa B 3TOW C(epe — MOsIB/ieHHe Pa3BUTOIO
pPbIHKa WH(OPMALIMOHHBIX MNPOAYKTOB W YCJIyr. ODTOT PBIHOK BKJ/IHOUAeT
CEKTODBI:

e nenoBoii uHGMopMmaimu (OupskeBas, (PUHAHCOBasi, CTAaTHUCTUYECKas,
KoMMepuecKast “Hhopmaris);

® npodecCUOHaTbHOU vH(pOopMarumn (Hay4yHO-TexXHUYeCKast
VH(OopMaLys, TeEPBOUCTOYHUKH U TIP.);
® T0TpeOUTEHCKOU vH(popMaLu (HOBOCTH, BCEBO3MO)KHbIE

pacrivicaHusi, pa3BJiekaTebHast UHGopMaliys);

e ycayr oOpa3oBaHus U Ip.

OpHakKo ecTh U HeraTWBHasi CTOpPOHA Mpoliecca MHGOpMaTH3aly, CyTh
KOTOPOM 3aK/I0UaeTcsi B TOM, YTO MOTOK HMH(OpMalWH, XJIbIHYBLUMN Ha
YesioBeKa, CTOJIb BeJIMK, UTO HeJOCTyreH o0paboTKe B mpuemsieMoe BpeMmsl.
3TO Tak Ha3bIBaeMbIii UH(POPMAYUOHHDIL KpU3UC.

OTO siBleHWe WMeeT MeCTO W B HayYHbIX MCC/Ie[IOBAaHUSX, U B
TeXHUYeCKHUX pa3paboTkax, ¥ B 0OIleCTBEHHO-TIOIUTUYECKON >KU3HU. B
HallleM YCJIOXKHSIIOIeMCSI MUpe TIPUHSATHE pellleHuid CTaHOBUTCS Bce Oosiee
OTBETCTBEHHBIM [IeJIOM, a OHO HEBO3MOYKHO 63 Mo/IHOTEI HH(GOPMALIUH.

YckopeHue HakorieHUs1 001ero oObemMa 3HAaHUM TIPOMCXOJAUT C
yauBUTe/NbHOW ObicTpOoTOM. B  Hauame XX B. o0umii obbeM Bcei
MIPOM3BOMMOM UesioBeueCcTBOM HMH(GOpMaLMY yaBauBascs Kaxzibie 50 et K
1950 r. yaBoenue npoucxoguio Kaxabie 10 set, Kk 1970 1. — yxKe KaxKabie 5
7IeT; KOHI]a 9TOMY TIPOLIeCcCy YCKOPeHHsI TTI0Ka He BUJTHO.

WHdopmaloHHbIM KPU3UC MPOSIBJISETCS B C/IEAYIOLIEM:
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* 1HGOPMAaLIMOHHBIHN MOTOK TIPEBOCXOUT OrpaHhYeHHbIe
BO3MOXXHOCTH UejioBeKa I10 BOCIIPUSITHIO U MepepaboTke MH(POpMaIiuuy;

® BO3HMKaeT OoJbllloe KOJMYeCTBO H30BITOUHOM HHGOpMaluu (Tak
Ha3biBaeMblli «MH(OPMAIMOHHBIA IITyM»), KOTOpasi 3aTpy/IHseT BOCIIPUSITHE
110J1e3HOM /17151 moTpebuTesnss uHpOopMaLUy;

® BO3HMKAIOT JKOHOMHUECKWe, TIOIMTHYeCKHe U Jpyrve Oapbepsl,
KOTOpble TPEeNsTCTBYIOT paclpOCTpaHeHWI0 UH(pOpMauuu (Harpumep, IO
TIPUUMHE CeKPETHOCTH).

YacTuuHbIM BBIXOJ, W3 MWH(OOPMALMOHHOTO KpHW3UCa BUAUTCS B
MpUMEHEHUM  HOBbIX  WH(OPMALMOHHBIX  TEXHOJIOTWM.  BHeapeHue
COBPEMEHHBIX CpeJCTB W MeTO/IOB XpaHeHHs, 00pabOTKW U TIepemaun
vH(bOpMallii MHOTOKDaTHO CHW)KarOT Oapbep JOCTyra K Heil U CKOPOCThb
roucka. PazymeeTcsl, OZlHU JIUIIIb TeXHOJIOTUA He MOTYT PelIUTh MpobiiemMy,
MMEII[yI0 M 5KOHOMUUeCKHW XapakTep (MH(OpMalusi CTOUT [ieHer), U
opyuauueckiii (MHboOpMalvs vMeeT COOCTBEHHWKA), W Psf, JPYyrux. OTa
npo6sieMa KOMITJIEKCHasi ¥ PelllaeTcsl YCUIUSIMU KakK KaKAoW CTpaHbl, TakK U
MHPOBOTO COODII[eCTBa B I]€JIOM.

B ocHoBe WMH(OPMaLMOHHOW PEBOJIIOL[MU JIE)KUT B3DPHIBHOE pa3BUTHE
MH(OPMaI[MOHHBIX U KOMMYHMKAIL[MOHHBIX TeXHOJIOTWM. B 3ToM mpoijecce
0TUeT/IMBO HabsroZjaeTcst 1 obpaTHast CBSI3b: ABMKeHHe K WH(HOPMalMOHHOMY
00ITIeCTBY pe3KO YCKOpSIeT TIPOL[eCChl Pa3BUTHS yKa3aHHBIX TeXHOJIOTHH,
Jleniast X IIMPOKO BOCTPeOOBAHHBIMH.

OpHako cam 10 cebe OypHBIM pPOCT TIPOM3BO/ICTBA CPE/CTB
BBIUMC/IUTE/TbHOM TEeXHWKM, HauaBIIMHCA C cepeJuHbl XX B., He CTal
MpUYMHON Tmepexosa K WHMOOPMAIMOHHOMY 00111ecTBy. KoMIbIOTepHI
WCTI0JTb30Ba/IMCh CPABHUTE/NLHO HEOO/bIINM YKUC/IOM CTelMalrucTOB A0 TeX
1op, MOKa CyIecTBOBa/id 000co6/ieHHO. Ba)kHeMilMM 3TarioM Ha TyTA B
vH(bOpMal[OHHOe 00IIeCTBO CTasIo:

® Co3/aHUe Te/leKOMMYHUKAI[MOHHOW MH(PACTPYKTYPhI, BK/IIOUAIOLLeN
B ce0s ceTH Tiepe/jauu JaHHbIX;

® [I0siBJIeHWEe OTPOMHBIX 0a3 /JIaHHBIX, AOCTYIT K KOTOPBIM Yepe3 CeTH
MOTYUX/T MAJITUOHBI JIFO/IEel;

® BbIpabOTKa eJUHBIX TpaBWJ/I TIOBEJIeHUSI B CeTSX M TOMCK B HUX
vH(dopmaluu.

OrpoMHyI0 pOlb B 00CYy)XX/aeMOM TIpoliecce ChIrpajio CO3ZaHUe
MeXJyHapOJHOW KoMmbloTepHOM ceTd  WHrepHer. CerogHsd  OHa
npeficTaBsieT coboit KosoccambHyto U ObicTpo (Ha 10-15 % B Mecsir)
pacTyLyl0 CHUCTeMYy, YMCJIO TI0JIb30BaTesied KOTOpou mepeBamwio 3a 200
MUJITUOHOB YeJIOBeK.

Heob6Xx0uMO OTMETHUTB, UTO B HacTOsIIee BpeMs B MUpe HabsrozaeTcs
OTKa3 OT CO3/jaHusI COOCTBEHHBIX KOPIIOPATUBHBIX CETEH B MO/b3y OTKPBITHIX
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CTAaH[JAPTU30BAaHHBIX CHCTEM M WX WHTerpauud B MHTepHeT (3a
WCK/IFOUeHWeM, KOHEeUHO, CeTell CIelMa/JibHOTO Ha3HaueHusi, B KOTOPBIX
oueHb BBICOKU TpeboBaHMS K Oe30macHOCTU UH(OpMaIUH).

WudbopMalioHHble ¥ KOMMYHHUKALIMOHHbIE TEXHOJIOTHU TIOCTOSIHHO
pa3BUBalOTCs. [locTeneHHO TPOMCXOAWUT YHUBepCa/lv3alys —BeAyIuX
TEeXHOJIOTWM, T.e. BMECTO CO3ZIaHUWS [/ pelleHds KaKAoW 3afauu
COOCTBEHHOUW TEXHOJOTMM pa3pabaThIBalOTCS MOII[HbIe yHHBepCaIbHbIe
TeXHOJIOTUH, JOITyCKaloll[ie MHOT'O0 BapHUaHTOB WCITO/b30BaHUs. XOPOIIIO
3HAKOMBIM TpHUMep — O(UCHbIE CHCTEMbI TMPOTPAMMHOI0 0bOecrieueHus], B
KOTOPBIX MOYKHO TIPOM3BOJMTh MHO>KECTBO pPa3HOOOpPA3HBIX [I€HCTBUN — OT
rpocTeiiiero Habopa TeKCTa [0 CO3[@aHUS CHelWaJbHBIX ITPOrpaMMm
(HarpuMep, HAuWCIeHWs 3apabOTHOM TIIAThI C TIOMOIIBIO TaOIMUHOTO
Mpo1eccopa).

YHuBepcanusaluu  UH(MOPMALIMOHHBIX  TEXHOJIOTHUN  CrocoOCTByeT
IIIMPOKOe MCIO/b30BaHUeM My/bTuMeara. CoBpeMeHHasi My/IbTUMeAWHast
cuctema crocobHa o00beAUHUTH (YHKIMM, HalpuMep: KOMIIbIOTepa,
Te/leBU30pa, pajdoINpveMHMKa, TejieoHa, aBTOOTBeTUMKa, (hakca,
obecrieurBasi TIpM 3TOM U JJOCTYTI K CETSIM Tlepe/ilauu JaHHbBIX.

Cy1ilecTBOBaHHE BBIUHC/TUTE/THOU TeXHUKH TIPUBOJUT K
MepCoHaM3ai 1 MUHMATIOpH3allud YCTPOWCTB XpaHeHWs WH(OPMAaLUH.
Kpoiiieunble, yMmeIiamoiydecss Ha JIaZloOHA YCTPOWCTBA, WMeOIIUe BCe
(GYHKI[UM TIepCOHA/ILHOTO KOMITbIOTEpa, TI03BOJISIOT Ue/IOBEeKY 003aBeCcTHCh
COOCTBEHHBIM YHHUBEPCAJBLHBIM CITIPAaBOUYHHUKOM, 00BeM HHGMOpPMaI[UH B
KOTOPOM COTIOCTaBUM C HECKOJIbKMMH SHI[UK/IONeUAMH. [10CKOMBKY 3TO
YCTPOMCTBO MOXET OBITb MOJKIIOUEHO K CeTH, TO OHO >Ke TiepefaeT U
orepaTUBHbIe JaHHbIE, HATIPUMep: O TIOro/ie, TeKYIlleM BpeMeHH, COCTOSIHUN
1po0OK Ha Zioporax H T.[,.

PaccMoTpuM  TIOHSITHE — «MH(OpPMAI[MOHHAsA KyJ/bTypa». [loHsSTHe
MHGOPMaLMOHHOW KYJIbTYPhI JIMYHOCTH B HaCTOsI[ee BpeMsi OKOHUaTeTbHO
He oTipefie/iecH0 W TPakTyeTcs T0-pa3HoMy. Hawubosiee uacTto 0OHO
yrnoTtpebsieTcst st 0003HaueHUsT IHMPOThI 3HAHUN CIIel[haIrCTa.

Pa3HooOpa3ue B3I/IS/I0B, XapaKTePU3YIOMIUX OTAe/bHbIe CTOPOHBI
MHGOPMAIMOHHOW KYJ/IBTYPhI CIeI[HaliCTa, TakKuM 00pa3oM, CBOAWUTCS TIO
KpaiiHell Mepe K TpeM IMO3ullisM. B KauecTBe mpeziMeTa Tpy ee aHa/lv3e BCe
aBTOPBI MCC/IEAYIOT 3HAHUS, KOTOPBIMU [IOJDKEH BJaZieTh CIELUaIuCT. DTO-
repBoe, uTo o0beAUHSIeT UX TPU 0OCYXKAeHUM JaHHOM TpobsemMbl. Bropoe
CBSI3aHO C TeM, uTo HHMbOpPMaI[MOHHAs Ky/JbTypa 0003HauaeTcs Kak
KaueCTBeHHasi XapaKTepUCTHUKa JTUUHOCTU. TpeTbe — OHA OTpa)kaeT yPOBeHb
vH(opMaTH3alMK 0011IeCTBa.

CoBpeMeHHBIM 3Tarn Tiepexojila YejioBeueCcTBa OT «UHAYCTPUATBLHOTO
obmiectBa» K «MH(OPMAIIMOHHOMY» BbIABUTaeT psiji  TpebOBaHWH K
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JlesITeTbHOCTU CyOBeKTa, KOTOpbIe [al0T OCHOBaHWE TOBOPUTh O HEKOTOPBIX
obmmx TmoAxoJax K  (QOpMHUpOBaHWI0 WH(GOPMALMOHHOW  KYJbTYDbI
yUaCTHUKOB oOpa3oBaTe/bHOrO TMpoiiecca. YenoBeKy WHGOPMALIOHHOTO
obmiectBa HeoOXOAWMBbI Takve 3HaHWS U HaBbIKA, KOTOpble, C OAHOMU
CTOPOHBI,  SHEPTUYHO U PPEKTUBHO MOXHO  WCIOIb30BaTh  [JJIsi
JanbHeMIero NpoABKeHUsI HayKW, TeXHUKH, KYJbTYPbl, [J/is1 BbISBIEHUS
OTPOMHOTO TOTeHLMa/a KOMIIbIOTEPHBIX TEXHOJIOTUM, a, C APYTrOU CTOPOHBI,
5TU 3HAHWSI UM HaBbIKU [IO/DKHBI CTaThb rAapaHTOM CyBepeHU3alluM JIMUHOCTHU
paju Harbosiee TIOJTHOM peany3aliii CO3uaTeIbHbIX PeCypCOB UesioBeKa.

AHanmu3 TeopeTUUeCKMX MCTOUYHMKOB TI0OKa3blBaeT, UTO HEKOTOpbie
rpaHu WH(OPMALIMOHHOW Ky/JIbTypbl Ue/iOBeKa B [IOCTaTOYHOW CTereHU
onpegenedbl. ChopmyvpoBaHbl TpeOOBaHUS K CIIEI[AATUCTY — BbITYCKHUKY
re/larOTUUecKOro  WHCTUTYTA;  pacCMOTPeHbl  OTZe/ibHble  CTOPOHBI
VH(OPMAaLMOHHOW  KYJ/IbTYPbl;  BbISIBJE€Hbl  CleLd(uUecKkue  YepThl
COBpeMeHHBIX TIPOL[eCCOB, MPOUCXOAAIIMX B oOiecTBe. MH(oOpMaliioHHas
Ky/IbTypa SIB/SIETCS COCTaBHOW UaCTbl0 MeAaroruueckord KYJIbTYpPhI.
BakHeiileit cocrapsistolieli MHPOPMAaI[MOHHOM KYJIbTypPbl B COBpeMEHHbBIX
yCJIOBUSIX, B CBOIO Ouepe[ib, SIB/ISIETCSI KOMIIbIOTePHAasi KyJ/bTypa y4acTHUKa
oOpa3oBaTesibHOTO TpoLiecca.

K obmieli KOMITbIOTEPHOM Ky/bType Iie/ieco00pa3HO OTHECTU HABBIKU
WICTI0/Tb30BaHMsT KOMITbIOTEPHOW TeXHUKH M 3PY/IUIHI0 B 00/1aCTH CO3/IaHHBIX
IIT 3TOr0 MNpodeccuoHaNbHBIX TIPUKIHBIX OporpamMMm. K crielpasbHOU
KOMITBIOTEPHOM Ky/JbType — 3HaHWsA, oOecrieunBaroIiie BO3MOKHOCTb
CreliMasucTy paboTaTh Ha CTbIKe CBoeli Tipodeccuu ¢ MHGOPMATUKON U
BBIUMC/TUTETbHOM TeXHUKOW. OHa pa3BHBaeTCs Ha MOHUMAHWUU OCHOBHBIX
yujerd WHQOpPMaTUKU W TMpeACcTaBAeHUM O pojd HUH(POPMALMOHHBIX U
TeJIeKOMMYHUKAI[MOHHbIX ~ TeXHOJIOTUW B JKU3HM OO0IlectBa U B
npoeCcCHOHATLHOM AesiTe/IbHOCTUA CIel[Ma/iCTa, a Takke OOIUX HAaBLIKOB
WCIO/b30BaHUsI ~ KOMIMBIOTEDHOM  TEXHWKH, YMEHMsI  MCII0J/Ib30BaTh
KOMITbIOTEPU3MPOBaHHble UWH(GOPMALIMOHHbIE U Te/eKOMMYHHUKALIMOHHbIE
TeXHOJIOTUH.

s 96 % yuyacTHUKOB 0Opa3oBaTebHOTrO Ipollecca KOMITbIOTepHas
KyJIbTypa TpeJriosiaraeT Hajuuvde 3HaHUM, 00ecrieurBaroIIiX BO3MOKHOCTh
TIperoZiaBaTe/iio U CTYJEHTY II0/Ib30BaThCsA TPU OOyUeHWH OCHOBHBIMU
MOHATUSIMUA WH(OPMATHUKH, BBIUUC/IWATE/LHOW TEeXHUKH, a TaKKe BJlaJieHHe
HaBbIKaMU  pellleHus1 3ajlau  Npo(eccUoHabHOM  [1eITeJIbHOCTH  C
WCT0JTb30BaHKeM KOMITbIOTEPOB, SPYAULIUIO B 00/1aCTU CO3J,@HHBIX [I/IsT 9TOT0
Crielia/ibHBIX TIPUK/IAIHbIX porpamm [10].

CoBepIlIeHCTBOBaHME KOMITBIOTEDHOM KYJIbTYPbl — HACTOSITe/IbHOE
BejleHWe BpeMeHM, HelpeMeHHOe TpeOOBaHMe K  COBPEMEHHOMY
cnierianucTy. i pelieHusi 3TOM TIpo06J/ieMbl BO BCeX YueOHBIX 3aBe/leHHsIX
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HeoOxoaumMo (HopMUpOBaTh HOBOE MbIIIJIeHWe, OMUpatolleecss Ha 0CO3HaHKe
6e3yc/i0BHOM HE0OXOAUMOCTH HUCITOMB30BaHUS U IPUMEHeHHs B Jto00M BuU/Ie
rpocdecCUOHa/IbLHOW ZiesiTeTbHOCTH Teflarora COBPeMeHHOM KOMITbIOTEePHOU
TeXHUKH, WH(GOPMALIMOHHBIX W TeJIeKOMMYHUKAL[MOHHBIX TEeXHOJIOTUH,
OB/laZieHe KOTOPbIMM BO3MOJKHO JIMIIb Ha 0a3e KOMITbIOTEPHOMN
IPaMOTHOCTH.

YcnewHasi peanu3anusi  3aZlau  MIOCTENEHHOr0, HO TOCTOSIHHOTO
TOBBIIIEHUS] YPOBHSI KOMITbIOTEDHOW TIPaMOTHOCTH BCeX YYaCTHUKOB
mpoijecca O0OyyeHUWssT B Te/JarOTMUeCKOM MHCTUTYTe 0OecTrieurBaeTcs
C/eyIOLMHA yCJIOBUSIMHU:

® u3yyeHWeM CTy/IeHTaMU TpeJMeTOB WH(OPMAI[MOHHOTO I[WKJIA,
Jaroiux oOydaeMbIM 3HaHWS, YMEHUs] U HaBbIKW, AOCTaTOYHbIe 3HAHUS
TPaBU/ILHOTO TIOHWMAaHMS 3HaueHus1 HHhopMaruu U 3(pdheKTUBHON pPabOTHI
C TEXHOJIOTUSIMU lieJieHaripaB/eHHOW [leATe/IbHOCTH, (YyHKLUHMOHUDPYIOLIUMHU
Ha OCHOBe TMIPOM3BOJCTBA pa3/IMUHBIX oOrepalui ¢ npodeccruoHaIbHO
3HaurMoM uHdopmaLyeit (MHGOPMaI[MOHHBIMU TeXHOJIOTHSMM);

® co3jaHHeM  OJlarOmpUSATHBIX  yCJIOBUH  3aWHTEpeCOBaHHOCTHU
TIpero/laBaTe/IbCKOr0 COCTaBa B TOBBIIIEHWH YPOBHSI CBOel KOMITbIOTEPHOM
MO/ITOTOBKHU.

[laHHasi 11e/b CBsi3aHa He CTOJBLKO C (hopMHUpOBaHHWEM HeOOXOZMMOTo
YPOBHSI KOMITbIOTEPHOM FPAMOTHOCTH, CKOJIbKO, Hapsily C HUM, C U3y4YeHUeM
U ycBoeHrHeM oOydaeMbIMM 0COOEHHOCTel W BO3MOXKHOCTEH OJHOTO W3
OCHOBHBIX BHU/IOB TIPOSIBJIEHUS] UE€JIOBEUECKOr0 WHTe/JIeKTa — CUCTEMHOIO
MBIIIIEHNs.  VI3ydeHWe CHUCTEMHOTO TIO/IXO/la BOCIUTHIBaeT 0cCo0yro
KY/JIbTYPY MBILLJIEHUS], U TIO3TOMY OHO OKa)keTCsi TIPO/[yKTHBHbIM B OCBOEHUU
He TOJIbLKO MaTeMaTUKH, UHGHOPMATUKH, HO TPaKTUUeCKU BCeX JUCLIUILIUH,
TIpeIMETOM M3yUeHHsI KOTOPBIX SIBJISIOTCS C/IOXKHbIE 00BEKThI OKPY’KaIoII[eT0
Mupa.

BHeapeHve WHGOPMAI[MOHHBIX TEXHOMIOTMM B  00Opa3oBaTe/bHBIM
TpoLiecC TpeArosiaraeT OB/aJleHue KOMITbIOTEpDHOW KyJbTypOl Kak €O
CTOPOHBI 0OBEKTOB, TaK M CO CTOPOHBI CyObEKTOB TIpoLjecca 00yueHwUs.

['laBHBIM  YC/IOBHEM 3leCb  SIBJIIeTCS ~ BCECTOPOHHSIS 1
Lje/ieHanpaB/ieHHasi MOAr0TOBKa K YMe/IOMy U ITPaMOTHOMY HCII0/Ib30BaHUIO
MH(OPMaIMOHHBIX TeXHOJIOTUM TpernojaBaTe/lbCKUM COCTaBOM. IMEHHO OT
UX YB/JIEUEHHOCTHA COBPEMEHHOM KOMITBIOTEDHOM TEeXHUKOW 3aBUCHT
aKTUBHOe BHe/peHHe WH(MOPMAIMOHHBIX TEeXHOJOTHM B 0Opa3oBaTebHbIN
MpoLjecCc By3a, a TakXke YyCIlelliHoe o0OydyeHWe OCHOBAM YCTPOMNCTBA U
TipUMeHeHN sl KOMITbIOTEPOB.
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1.3. ITonsaTHe «uHpOpMaLHsI»

TepmuH uHgopmayus vMeeT MHOXECTBO ompefeseHuil. MHpopmarus
(nmat. informatio — pa3bscCHeHUe, U3/I0’KeHUe, OCBeJOM/IEHHOCTh) — OJJHO U3
HaubOosee OOIMMX TIOHATUM HayKd, 0OO3Hauarolliee HEKOTOpbIe CBeZEeHWs,
COBOKYITHOCTb KaKUX-TTM00 [JaHHBIX, 3HAHUM U T.II.

B IIMPOKOM CMBbIC/IE «MH(MOPMaLKs» — 3TO OTPaKeHHe peasbHOro MUPa;
B Y3KOM CMBIC/IE — 3TO JIFOOBIe CBe/IeHUSs, ABJIIONIECS] 00beKTOM XpaHeHUs,
riepeziauy ¥ IIpeoOpa30oBaHusl.

C TpakTUYeCKOW TOUKHW 3peHusi MHPOPMalMsl BCeT/ja TPeACTaB/IseTCs
B BuZie coobujeHus. VIHhopMaliioHHOe COOOIIeHHe CBSA3aHO C UCMOUYHUKOM
coobwjeHull v kaHaaom ceszu (puc. 1.1).

Coo01ieHre OT UCTOYHMKA K TIPUEMHHUKY T€pefiaeTcs B MaTepyaibHO-
3HepreTUYeckoit popme (3/1eKTpUUECKUIA, CBETOBOM, 3BYKOBOW CUTHAJIbI U T.[1.).

YesioBeK BOCIIPUHUMAET COOOITIeHUsI TTOCPeJCTBOM OpPraHOB UYBCTB.
[TpuemMHUKM WHGOPMAI[MM B TEeXHWKE BOCIPUHUMAIOT COOOIIEHUSI C
TIOMOIIBIO Pa3/TMYHON U3MEPUTE/ILHOM U PErMCTPUPYIOIIIeH arrapaTyphbl.

VicTouHuK coobiieHni

| Kopaupytoiiiee ycTpoiicTBO |

| Kanas cBa3u |

| Jlekomupyoliee yCTPOWCTBO |

| [TonyuyaTenb coobiieHui |

Puc. 1.1. Obiias cxema riepefjauu uHGOpMaLN

B ob6oux cnyvasix ¢ mpueMoM HH(OpMaI[M{d CBSI3aHO M3MEHEHUEe BO
BpeMeHU KaKoW-TMb0 Be/IMUMHbI, XapaKTepU3yolllell COCTOsTHUE MPHUeMHUKa.

B sToM cMmbicsie vHGOpPMalLMOHHOe COO00IlleHrHe MOKHO TpefCTaBUTh
dbyHkimen x(t), xapakTepu3yrolleii U3MeHeHHMe BO BpeMeHM MaTepuasibHO-
SHepPreTMYecKWX  IlapaMeTpoB  (u3MUeCKOW  cpefibl, B  KOTOpPOU
OCYILeCTBJISIFOTCS UH(POPMaLMOHHbIE MPOLIeCChI.

1.4. Buapl u cBolicTBa uH(popManuu

Kak mpaBwio, cBOWCTBa HOOBIX OOBEKTOB, TOABEPraeMbIX H3yUeHHIO,
MOXXHO Pa3/Ie/IUTh Ha [iBa OOJIBIIINX K/Iacca: BHEIIHUE U BHYTPEHHHE CBOWCTBA.

BHympeHHue ceolicmea — 3TO CBOHCTBA, OPraHWUECKU TMPUCYIIHE
00BeKTy. OHM OOBIYHO CKPBITHI OT M3y4arolero 00beKT 1 TMpOosBIISIOT cebst
KOCBeHHBIM 00pa3oM MpH B3aUMOZeNCTBUM JaHHOTO 00BeKTa C IPyTUMHU.
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BHewHue ceolicmga — 3TO CBOMCTBa, XapaKTepuU3ylollue TOBeJjeHue
o0BbeKTa IMpH B3aMMO/IeHiCTBUM C APYTUMH 00BeKTaMH.

Nns  moboii  uHbOpPMAIMM  MOXKHO  yKa3aTb TpU  00OBeKTa
B3aUMOJIEUCTBUSI: MCTOUHMK WH(pOpMaLUWW, TPUEMHUK WHOOpPMaLuu
(moTpebuTenib) 1 00BEKT WIW sIBlieHHWEe, KOTOpble MAaHHas WH(OpMaIus
OoTpakaer.

[TosTOMy MOXXHO BBIIE/IUTE TPU TPYMIbl BHEIIHUX CBOMWCTB,
BO)KHEUIIIMMH U3 KOTOPbIX SIB/SIFOTCS CBOMCTBA WHGMOpMAIMK, C TOUKHU
3peHus TIOTpeOuTe/Is.

Kauecmgo uH¢opmayuu (Unv TIOKa3aTerb KauecTBa) — 000OIieHHas
TOJIO’KUTE/IbHAsl XapaKTepuCTUKa WHGOPMalLMU, OTpakarollasi CTereHb ee
TOJIE3HOCTH [i/1s1 I0JTb30BaTeJIsl.

Yaille Bcero paccMaTpuBalOT IOKa3aTe/ld KauyecTBa, KOTOPble MOKHO
BbIDa3WTh YMCJIOM, M TakKue T[OKa3aTeau SB/SIOTCI KOJWYECTBEHHBIMU
TMOJIOXKUTETbHBIX CBOMCTB UH(GOPMALUH.

Crnenytollyie CBOKMCTBAa MH(OPMALMK XapaKTePU3YyIOT ee KaueCTBO:

Penesanmuocmb  (CyIIeCTBEHHOCTb) — CIIOCOOHOCTH MH(pOpPMALUN
COOTBETCTBOBAThH HY>K/]aM (3armpocam) roTpeouTessi.

IlonHoma — CBOWCTBO HH(OpMalMM HCUepIibiBarole (A JAaHHOTO
noTpebUTeIsl) XapaKTepru30BaTh OTPa’KaeMbIi 0ObEKT W/W/H MpoLiecc.

CgoespemeHHOCMb  (aKTya/llbHOCTh) — CIIOCOOHOCTb MH(MOPMaLUN
COOTBETCTBOBATH HY>K/[aM TIOTPebUTENs B HY>KHBIE MOMEHT BPEMEHH.

JocmosepHocmb — CBOWCTBO MH(MOPMaIMK He UMeTh CKPBITHIX OIITMOOK.

JocmynHocmb  —  CBOWCTBO  WHGOpPMAIMM,  XapaKTepu3ymoliee
BO3MOXXHOCTB €€ TTO/TydeHUsl JaHHBIM TTOTpeOUuTesieM.
3awuwjeHHocmb — CBOMCTBO, XapaKTepu3ylolljee HeBO3MOKHOCTb

HECAHKIIMOHUPOBAHHOTO WCII0/Ib30BaHUS WA U3MEHEeHUSI.

Op20HOMUYHOCMb — CBOWCTBO, XapaKTepu3ylolee ya00CTBO (OpMbI
um o6beMa uHGOpMaI[|H, C TOUKU 3peHus JAHHOTO TIoTpebuTess.

Jlornueckasl, aZIeKBaTHO oToOparkaroast 00BeKTUBHBIE
3aKOHOMEpPHOCTU TIPUPO/AbI, 00IecTBa W MbIIIeHUs, WHGOPMALUs — 3TO
eCTh Hay4Hast HHGOpMaLIHs.

NlaHHOe  ompefie/ieHMe  XapakKTepu3yeT He  B3aUMOOTHOILIEHHe
«uHpopMalsi — TMOoTpebuTeb», a B3aUMOOTHOIIeHWe «UH(OpMaIus —
OTpakaeMblii 0OBEKT/SIBIEHHE», T.e. 3TO y)Ke C/eAyroljasi TPyIina BHEIIHUX
CBOMCTB wuHbOpMaI[MK. 31ech Haubojiee Ba)KHBIM SIBJSIETCS CBOMCTBO
a/IeKBaTHOCTH.

AdekgamHocmb — CBOWCTBO MHGOPMAIUK OJHO3HAYHO COOTBETCTBOBATH
otobpakaeMOMy OOBEKTY WM SIBJIEHHIO. AJIeKBaTHOCTh OKa3bIBAeTCS [JIs
notpeOuTeNsT BHYTPEHHHUM CBOKMCTBOM, TIPOSIBJSIOIIMM  cebsi  uepe3
peJIeBaHTHOCTD U IOCTOBEPHOCTb.
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Cpeay BHYTPEHHUX CBOWCTB WHGOPMAal[MM Ba)KHEUILIWMM SIB/SIFOTCS
obbeM (KonuuecTBO) UWHGMOPMAIMM W ee BHYTPEHHssl OpraHu3alys,
cTpykTypa. [1o criocoby BHyTpeHHel opraHu3aiiuv UHGOpMaluio JesaT Ha
[IBe TPYIIIIbI:

1. Nanublie (nat. data), Wav TPOCTOM, JIOTUUECKU HEeyMNopsiJOUeHHbIN
Habop cBefleHUH.

2. Jlornuecku yropsifioueHHbIe, OpraHU30BaHHbIe HAOOPbI JaHHBIX.

YNopsiJOYeHHOCTh  [IAHHBIX ~[IOCTUTAeTCsl Ha/loXKeHWeM Ha  /IaHHbIe
HEKOTOpOW CTPYKTYphl (OTCIHOZId YacTO WCIOb3yeMblii TEPMUH — CTPYKTypa
JlAaHHBIX).

Bo BTOpoO#i rpyIie BBIESIOT 0COOBIM 00pa3oM OpraHU30BaHHYIO
vH(MopMaIMi0 — 3HaHUS. 3HaHUS, B OTJAWUME OT JaHHBIX, TPEeJ[CTaBJISIOT
co0oil UH(popMaIMI0 He 0 KaKOM-TO eJUHUYHOM U KOHKDeTHOM (pakTe, a O
TOM, KaK yCTPO€eHbI BCe (paKThl OMpe/ie/IeHHOTrO THUIIA.

HakoHer, paccMOTpUM rpymmy CBOMCTB vH(dopmaruuy,
XapaKTepU3yIOIMX B3aMOOTHOIIIeHWe «WHGOPMAaUsi — WCTOUHUK» U
CBsI3aHHYIO C MIPOL[ECCOM ee XpaHeHUsl.

3[ech Ba)KHEMIIIMM CBOWCTBOM SIB/ISIETCSI >KUBYYeCTb — CIIOCOOHOCTB
vH(OpMal[MKi COXpaHATb CBOe KaueCcTBO C TeyeHUWeM BpeMeHH, TakKxKe
CBOMCTBO  YHUKaJbHOCTA.  YHUKA/JbHOW  Ha3blBalOT  UH(OpPMALIUIO,
XPaHSIIYOCS B eIMHCTBEHHOM 3K3eMILIsipe.

Knaccudukaius nHboOpMaliyd 10 BHAAM MOXKeT OBbITb OCYIl[eCTB/IeHa
KaK B COOTBETCTBUU C Ha/IMUKMEM WM OTCYTCTBUEM TeX WM UHBIX CBOMCTB,
Tak U 0e3 OHOro, HarpuMep MO MpPeMeTHON OpUeHTalu (3KOHOMUYecKas,
HCTOpUUeCKasi, TeXHUUYecKast U T.7.).

[TpuBesem knaccudukaiuo uHbopMmalyu, gaHHyo C.A. bellleHKOBbIM
u E.A. PakuTtuHoii [3]:

1. ITo criocoOy BOCTIPUSITUS:

® BU3ya/bHas;
ay/JuasbHasi;
000HSATe/IbHA;
BKYCOBasi;

® TaKTU/IbHASI.

2. I1o cTereHu 3HAUUMOCTU:

® JIMYHas;
® crelnuaabHas;
¢ 00II[eCTBEHHASs.

JInuHasi — 3TO 3HAHWS, OMbBIT, UHTYMIUS, YMEHUS, TI/laHbl, TTPOTHO3HI,
5MOLIMM, UYBCTBa, Hac/JeJCTBeHHass MaMsATb KOHKDETHOTO 4eJioBeKa.
CrieLMasibHasi [eUTCS Ha HAay4yHYH, MPOM3BO/CTBEHHYIO, TEXHUUECKYIO,
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yrpaBjeHueckyto. OOillecTBeHHasi BK/IHuaeT B cebs 06IecTBeHHO-
TMOJIMTUYECKYI0, HAyUHO-TIOMYJ/ISIPHYI0, 00BbIIeHHYH0, 3CTeTUUeCKYIO.
1. ITo dhopme nipeicTaBIeHYS:
® TEKCTOBas;
® UKnC/IOoBas;
* rpaduueckas;
® 3ByKOBasl.
2. ITo criocobam (cybnekram) obmeHa:
® couuanbHasg;
® TexXHUUeCKas;
e OuOJIOrMYeckKasd;
® reHeTUUeCKasl.

[TpuBeseM Apyroit BapuaHT KaacCU(PUKALMU UH(POPMALIUU:

® 110 chepe  mpUMeHeHMSI  MH(OPMAaLUU (sKOHOMHYeCKas,
reorpauueckasi, COLMO0TUUeCKast U TIp.);

® [0 XapakTepy WCTOYHUKOB WH(pOpMauuu (MepBUYHAsi, BTOPUYHAS,
obobrrjarorias u 1p.);

* 110 XapakTepy HOCUTeS nHbopMalm (uHpopMarys,
«3ammdpoBaHHasi» B Mosiekynax JAHK wnu B JjuHax CBETOBBIX BOJIH,
uHpopMalys Ha OyMa)KHOM WJIM MarHUTHOM HOCHUTeJIe U TIp.).

B 3aBUCMMOCTM OT THUIA HOCHUTeJIs pa3/nyaloT Crefyroliue BUJbI
uHpopMaruu [1]:

® I0KYMEHTaJIbHYIO;

® aKyCTUUeCKyO (peueBylo);

® Te/leKOMMYHHKALIMOHHYIO.

HokymeHTanbHass WHGOPMALUS Tpe/CTaB/seTCss B rpaduueckoM HWu
OyKBeHHO-LIU(PPOBOM BUjle Ha Oymare, a Takke B 3/IeKTPOHHOM BHje Ha
MarHUTHBIX U IPYTUX HOCUTEJISIX.

PeueBasi nH(MOpMal[Msi BO3HUKAeT B X0/l BeZleHUs] pa3rOBOPOB, a TakKXe
npu paboTe cucTeM 3BYKOYCW/IEHUSI M 3BYKOBOCIIpOW3Be[eHUs. Hocutenem
peueBoii MHPOPMALIMK SIBJSIFOTCS 3BYKOBbIe KosieOaHUsl B [iaria30He 4acToT
oT 200-300 I'y o 4—6 KI'11.

TenekoMMyHUKallMOHHass UHGOPMaLUs I[UPKY/IUPyeT B TeXHUUYECKUX
cpencTBax 00pabOTKK M XpaHeHHs WHGOPMAIUY, a TakKe B KaHajaX CBSI3U
npu ee Tiepegave. Hocurenem wuHbopMaiyu T1ipu ee obpaboTke
TeXHUYECKUMH Cpe/JCTBaMM M TMepejaye MO TPOBOJHBIM KaHajgaM CBS3U
SIB/ISIETCS 9JIEKTPUYECKHW TOK, a MpHU Mepejaue Mo pajuo- U ONTUYECKOMY
KaHaJlaM — 3/IeKTPOMarHUTHbIe BOJTHBI.

Wctounuk  wHbOpMAIl[id  MOKeT  BbIpabaTbiBaThb  HeIpepLIBHOE
coobmienne  (curHad), B O3TOM ciaydae HH(OpPMAI[Us  Ha3bIBAeTCS
HEIpepbIBHOM, WU JUCKPETHOM.
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Hampumep, curHambl, TiepefilaBaemMble I0 pPajuo W TeJEBUAEHUIO, a
TaK)Xe MCII0/Ib3yeMble B MarHUTHOM 3aIlvCH, UMelOT (OpPMY HeIpephIBHBIX,
OBICTPO HW3MEHSIIOIIMXCSI BO BpeMEeHM 3aBUCMMOCTed. Takue CUTHAJIBI
Ha3bIBAIOTCS ~ HETPEPLIBHBIMH, W/IM  aHA/JIOTOBBIMKM  CHTHajiaMu. B
TIPOTHBOIIO/IOKHOCTh 3TOMY B Tejierpay U BBIUMC/IUTETBHON TEeXHHUKE
CUTHa/Ibl KMMEIOT WMITY/IbCHYI0 (OpMy U Ha3bIBAlOTCS IUCKPETHBIMU
CUTHAJIaMH.

CpaBHMBasi HeINpepLIBHYI0 U AWCKPEeTHYIO (OPMBI TIpe/[CTaBIeHUs
vHbOpMalli, HeTPYJHO 3aMeTHTh, UTO TP WCIIOh30BaHWUM HeTIPepLIBHOM
dbopMbI /71T CO3[jaHUST BBIUMCUTE/TbHOM MalllMHBI TIoTpebyeTcss MeHbIllee
YHMC/I0 YCTPOMCTB (KaKJash BeJIMUHMHA TMPEeJCTaB/sSeTCS OJHUM, a He
HECKOJIbLKUMH CUTHa/IaMU), HO 3TH YCTPOKCTBa OyayT ciio>kHee (OHU JO/DKHBI
pa3/inyaTh 3HAUNUTEILHO 0OJIbIlIee UHUC/IO COCTOSTHUM CUTHAIA).

Wuadopmaiys, 1UpKyavpytoiiass B obimiecTBe, TpebyeT CrieryaabHbBIX
CpeicTB W MeTOZioB  00paboOTKH, XpaHeHWs W  HCIIOJb30BaHUSs.
CdhopMHUpOBa/IMCh HOBBIE Hay4Hble AMCIATUIMHBI — KMOEpPHeTHKa, OMOHMKaA,
poboTOTeXHWKA W  JpyrWe, HMeEIOI[Me CBOEM I[e/IbI0  H3yYeHHe
3aKOHOMepHOCTel H(HOPMalMOHHBIX ITPOLIECCOB.

1.5. MeToabI M MO/Ie/TH OIleHKH Ko/THuecTBa HH(opMaruu

Ha cerogusimHuii feHb Hanbosiee W3BECTHBI C/IeAYHOIIE CIIOCOOBI
r3MepeHust THOopMaluy: 00beMHBINA, SHTPOITUMHBIN ¥ a/lrOPUTMUYUECKHH.

ObwemHbili  (andaBUTHBINA) SBASETCS CaMbIM TPOCTBIM M T'PyOBIM
criocobom u3Mepenus: uHbopMaiuu. COOTBETCTBYIOIIYIO KOJHUUYEeCTBEHHYIO
OLIeHKY WH(hOpMaI[MU eCTeCTBEeHHO Ha3BaTh 00heMoM WHGMOpMaI[UH.

Ob6vem uHgopmayuu B coo0OI[eHHH — 3TO KOJWYECTBO CHMBOJIOB B
CoO0OI1[eHHH.

[TockosibKy, HampyuMep, OJHO U TO »Ke YKUCI0 MOXKeT ObITh 3arucaHo
MHOTUMM Pa3HbIMM CIoco0aMu (C MCMO/b30BaHUEM Pa3HbIX asihaBUTOB):
«aBafaTh oauH», 21, 11001 XXI, To 3TOT crioco6 uyBCTBUTENEH K (popme
Tipe/iCTaB/IeHUsI (3arrcy) cOoOITeH s,

B Teopuu vHdoOpMalMy U KOJAUPOBaHUS TIPUHAT SHTPONUNHBINA TTOAXO[
K wusMepeHuto wuHpopMmarmu. OH OCHOBaH Ha CJeAyHIleld MOZJesu.
Wuadopmaliyio, coiepkaliyrocsi B CO00IeHNH, MOXKHO HECTPOTO TPAaKTOBAThb
B CMbIC/Ie €€ HOBM3HBI W/IM, NHAauUe, YMeHbILeHHs HeolpeAe/éHHOCTH HalluX
3HaHUM 00 0OBeKTe.

[Moaxon kK wHbOpMalMM KaK Mepe yMeHbIIIeHUs HeoIllpe/ie/IeHHOCTU
3HaHUA  TIO3BOJISIET  KOJIMUECTBEHHO  U3MepsiTh  UH(POpMAalUi0,  UTO
ype3BblUaiHO BaXHO [y wuH(opmatuku. PaccmoTpuM Bompoc 00
orpeJiefleHUM KoJjinuecTBa MHbOpMaluM Oosiee 10[poOHO Ha KOHKPETHBIX
ripuMepax.
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[Tyctb y Hac uMMeeTCsi MOHeTa, KOTOPyH Mbl OpocaeM Ha POBHYIO
rMoBepxHOCTb. C paBHOM BEPOSITHOCTBIO TIPOM3OUAET OAHO W3 [IBYX
BO3MOXXHBIX COOBITHI — MOHETa OKa)KeTCs B OJHOM U3 JIBYX TIOJIO’KEHUHA:
«0ope/» WIK «pelIKad».

MO)XHO TOBOpPUThb, UTO COOBITHS PABHOBEPOSTHBI, €C/Jd TIpU
BO3pACTAOILeM YMC/e OMbITOB KOJMYEeCTBA BBIMAZEHUN «OpJia» U «PEeLKU»
roctenieHHo cOsmkarorcsa. Harpumep, eciu mbl 6pocum MoHety 10 pas, To
«OpeJl» MOJKET BBIMNACTh 7 pa3, a pelika — 3 pa3a, eciii 6pocum MoHeTy 100
pa3, TO «Ope» MOXXeT BhIMacTh 60 pa3, a «pemka» — 40 pa3, eciit Gpocum
MoHety 1000 pa3, To «open» MoOeT BbIacTb 520 pa3, a «perka» — 480 u
T.J.

B uTore npu ouyeHb OOJIBIION CepyU OIBITOB KOJIMYECTBA BbITafleHU
«OpJia» U «PelIKW» TTPpaKTUUeCKHA CPaBHSIIOTCS.

[Tepes OpOCKOM CyII[eCTBYeT HeOMpeZe/ieHHOCTh HaIlluX 3HaHWM
(BO3MOXKHBI [1Ba COOBITHSI), M KaK ymaZieT MOHeTa — TIpejcKa3aTthb
HEBO3MOXKHO. [Tocsie Opocka HacCTyIiaeT TIOJIHAsi OIpele/IeHHOCTh, T.K. MbI
BUUM (TTO/Ty4aeM 3pUTelbHOe COO0O0I[eHHe), YTO MOHeTa B JJaHHBIE MOMEHT
HaXOAUTCSI B OMNpeAeJeHHOM TMOJIOKeHWH (HarpuMmep, «ope»). ITO
coo0lijeHre MPUBOJUT K YMeHbIIIeHUI0 Heollpe/je/IeHHOCTU HalllMX 3HaHUM B
[Ba pasza, T.K. 70 Opocka Mbl MMeNM [IBa BEPOSITHbIX COOBLITHS, a Toc/e
Opocka — TOJBKO OZIHO, T.e. B [iBa pa3a MeHbIIIe.

B okpyxaroujerd [AeUCTBUTENBHOCTA AOCTAaTOYHO YaCTO BCTPEUarOTCs
CUTyaldd, KOrja  MO)KeT  TIPOM30MTA  HEKOTOpOe  KOJINUeCTBO
DABHOBEPOSTHBIX  CoObITMi. Tak, mipu OpocaHWyd PpaBHOCTOPOHHEM
YyeTbIpeXTpPaHHOM TIMpPaMU/bI CYITIECTBYIOT 4 PaBHOBEPOSATHBIX COOBITHS, a
rnpu OpocaHUU IIECTUTPAHHOTO WrpaJbHOTO KyOuKa — 6 paBHOBEPOSITHBIX
COOBITHIA.

Uem Oo/blle KOJWYECTBO BO3MOXKHBIX COOBITUH, TeM OoJibliie
HayasibHasi Heorpe/le/IeHHOCTh U COOTBETCTBEHHO TeM Oosibliiee KOJINYeCTBO
vHbopMaluu OyzeT coiep>KaTb Co0DIIleHre O pe3y/ibTaTaX OIbITa.

CylllecTByeT MHOXeCTBO CUTYallui, KOT/lJa BO3MO>KHbIe COOBITHSI IMEIOT
pas/iduHble  BEpPOSITHOCTM  peanv3alud. Harpumep, ewm  MOHeTa
HeCMMMeTpHUYHa (OZ/[HA CTOpPOHA TsbKesee [APYroil), To mpu ee OpocaHuu
BEPOSITHOCTH BBITIaZIEHUsT «OpJIa» U «PeLIK» OYAyT pa3indyaThbCs.

dopmysy i1 BBIUMC/IEHUS KOJIWYeCTBAa HH(OpMaluuM B C/ydae
Pa3MUHBIX BepoSITHOCTeM coObithii mpeasiokun K. IllenHon B 1948 r. B
5TOM C/Ty4ae KOJIMUeCTBO MH(OpMaluy onpefesisieTcs 1o ¢hopmyiie

N
I =- Zpi log, p;, (1.1)

i=
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rae I — komuecTBO uHMOpMaruu; N — KOTMUECTBO BO3MO’KHBIX COOBITHM;
Di— BEPOSITHOCTB i-TO COOBITHS.

Hanpumep, myctb npu OpocaHWy HeCUMMETPUUHOM YeTbIpeXTpaHHOU
MTUPAMUJIKA BEPOSITHOCTU OTAENbHBIX COOBITUM OyAyT paBHBL p1 = 1/2,
D2 = 1/4, ps = 1/8, Pa= 1/8.

Torga koamyecTBO WHGOPMALMKM, KOTOPOe Mbl [OIYUHMM I10C/e
peasiv3aliiy OTHOTO U3 HUX, MOXKHO PacCUMTaTh 10 opMyie

I=—(1/2 -1og,1/2 + 1/4-1og,1/4 + 1/8-10g,1/8 + 1/8:10g,1/8) =
=(1/2 + 2/4 + 3/8 + 3/8) butos = 14/8 6uros = 1,75 Owura.

OTOT MOAXOJ K OIpejeseHHu0 KoJnuuecTBa WH(OPMalMU Ha3bIBaeTCs
SHTPOMNUMHBIM (BEPOSITHOCTHBIM).

s 4yacTHOro, HO IIMPOKO PAaCIpPOCTPAaHEHHOIO W PacCMOTPEHHOIO
BbIIIle C/ydYasi, Korja CoOOBbITMSI paBHOBepOSTHBI (p;= 1/N), BenuuuHy
KO/IM4yeCcTBa MH(popMaLvu I MOXXKHO paccuuTath 1o ¢popmyse XapTiu

< 1 1

I =-)» —log, — =log, N . 1.2

21 108, =log, (1.2)

[To d¢opmyne (1.2) MOXHO oOmpeenuTb, HarpyuMep, KOJIAYECTBO

vHbOpMalliy, KOTOpOe MbI TOJyYMM TP OpOoCaHWM CHMMETPUUHOM U
OJHOPOJHOU UeTbIpeXTPaHHOW MUPAMUIKU:

I =log,4 = 2 bura.

TakuM o6pa3om, TIpu OpOCAaHWM CUMMETPUYHOW THUPaMUJKW, KOTJa
COOBITHSI PAaBHOBEPOSITHBI, MBI TIOJTyUHUM OoJiblilee KOJIMYeCTBO WHMOpMAI[UH
(2 6ura), uem npu 6pocaHuy HecuMMeTpruuHOH (1,75 6uTa), Korga coObITHS
HEepPaBHOBEPOSITHHI.

KonmvuectBo wuHGOpMaluy, KOTOpPOe Mbl TIO/yyaeM, [JOCTHAraeT
MaKCHMasbHOT'O 3HaUeHUsl, eC/TM COOBITHSI pPAaBHOBEPOSITHBI.

ITpumep. Bribop onTHManbHOM CTpaTervH B UTPe «YTaZiai uncyio».

Ha nosyyeHrr MakcumaabHOTO KOJMYecTBa WH(MOPMALIUU CTPOUTCS
BBIOOp ONTHMA/IbHOM CTPaTeTWH B UTPe «YTaAal UYKicio», B KOTOPOM MepPBbIA
YUaCTHUK 3arafibiBaeT 1je/ioe Yucio (Hanpumep, 3) U3 3a/laHHOTO MHTepBasa
(Hanpumep, oT 1 n0 16), a BTOPOM [O/DKEH «yrafaTb» 3aJyMaHHOEe YUCIIO.
Eciu paccmoTpeTh 3Ty uUrpy € UMHGOPMAIMOHHOW TOUYKU 3peHus, TO
Haua/jbHas HeolpeJe/NeHHOCTb 3HAHUM [IJii BTOPOTO YYaCTHUKA COCTaBJ/iseT
16 BO3MOXXHBIX COOBITHM (BapHAHTOB 3araflaHHbIX UKMCeI).

[Ipu onTMManbHOM CTpaTerMM UHTEPBasl UvcCes BCera I0/DKeH Je/UThCS
TI0T10J1aM, TOTZld KOJIMUECTBO BO3MOXKHBIX COOBITHH (Uvcesl) B KaKIAOM U3
TOJTyuUeHHbIX WHTEpBaJoB Oy/eT OJAWHAKOBO M OTrajblBaHHe WHTEPBA/IOB
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pPaBHOBEPOSITHO. B 3TOM c/iyuae Ha KaXk/IoM I11are OTBeT MepBoro Uurpoka («/la»
um «HeT») OyzieT HeCTH MaKCHMMa/lbHOe KoyuecTBO nHdopmaiiyu (1 6ur).

Kak BuaHO u3 Tabsa. 1.1, yraapiBaHve umc/ia 3 TIPOM3OIIIO0 3a YeThIpe
mara, Ha KaXJOM U3 KOTOPbIX Heolpe/eJeHHOCTb 3HaHWM BTOPOro
yuaCTHMKA yMeHblllajlaCchb B [Ba pa3a 3a CUeT TOAyuYeHHs] COOOIeHHus OT
MepBOro yuaCTHHWKa, cofepxkaiero 1 6ur wHdopmarmu. Takum obpasowm,
KOMuecTBO WHGOpMaIMK, HeoOXoAuMOoe [Ijisi OTrafibiBaHUsl OAHOTO U3 16
yliceJ1, COCTaBUJIO 4 OUTAa.

[Tpu 3TOM mpoljecc TMoJydeHUss UHGPOpPMAlM¥ pacCMaTPUBAeTCsl Kak
BLIOOD OJJHOT'O COOOIIeHNUS U3 KOHEUHOT0 Harepés 3aZlaHHOT0 MHOXKeCTBA U3
m paBHOBEPOSITHbIX COOOIeHud, a KoiuuecTBO wuHbopMmaimu H,
cojiepkaiiieecss B BbIOpaHHOM COOOIlleHHH, OfpefienisieTcsi 1o (opmysie
Xaptiu

H =log, m.
Tabnuna 1.1
VHdopMmalioHHasi MoZielb UTPbI « YTa/lakl uhcio»
Bonpoc Otset nepsoro | HeorpegeneHHOCTH [TonyyenHoe
BTOPOI0 yYaCTHHKA y4JacTHHKA 3HaHUM (KOJIMYeCTBO | KOIMYEeCTBO
BO3MOYKHBIX COOBITHI)| MHGMOpMaIu
16

Yucsio Gosbie 8? Her 8 1 6ur
Yucsio 6osbiie 4? Her 4 1 6ut
Yucsio 6oJibilie 27 Ha 2 1 6ur
Yucno 3? Ha 1 1 6ut

B  anroputmMuueckoit Teopuud uH(opMmainuud  (pa3fiel  Teopuu
aJICOPUTMOB) TIpeJjiaraeTcs ajg20pummuyeckuti Memoo OLieHKU WH(OpMaLyn
B COOOIIIeHNH, OCHOBAHHbBIN Ha C/IeIyIOIUX PACCYKIEHUSIX.

Kaxapiii cornacurcsi, uro cioBo 0101...01 cnoxxnee cioBa 00...0,
a cyioBo, r7e 0 u 1 BbIOMpalOTCs 3KCIiepUMeHTalbHO, Harpumep 6pocaHuem
MoHeThl (rae O — repb, 1 — pelka), cro)kHee 000HX TIPeABIAYIIUX.
CoOTBeTCTBEHHO, MPOTpaMMbl, MPOU3BO/ASIIME TaKUe C/I0Ba, Takke OyayT
OTJINYATBCSI CBOEM CJIOXKHOCTBIO.

[TpuBeseHHBbIE PACCYXKEHUS TIO3BOJISIIOT TPEATIOI0KUTh, UTO TH060MY
COOOI[eHUI0 MOJKHO TIPDUMKCATh  KOJIMYECTBEHHYI0  XapaKTepUCTHUKY,
OTPa’KAIOLIYH CJIOXKHOCTh (pa3mep) MporpaMMbl, KOTOpasi MO3BOJISIET €ro
TIPOU3BECTH.

1.6. YpoBHH paccmoTpenus UT

Y CNIOBHO BBIZIENIAIOT C/IeIyIOLIME YPOBHHU:
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1. KoHyenmyanbubili. PaccmaTpuBaioTCsi — 00lllee  copieprkaHue
YH(GOPMaLMOHHBIX MPOLIECCOB U CTPYKTYPbI TIpeIMeTHOM 00/1acTH.

2. Jloeuueckuti. TIpoucxomutr Gopmanusaiys HWHGOOPMALIMOHHBIX
rmpoileccoB UM pa3paboTka  Mofend  TIpeAMeTHON — obsactH U
cucteMo06paboTKy HGOpPMaIUH.

3. dusuueckull. PaccmarpuBarotcs CTI0CO0bI peanu3anuu
MH(OPMaI[MOHHBIX TIPOLIeCCOB, amrmapaTHble TIPOrpaMMHbIe  CpeZCTBa,
CpefCTBa CBSI3W, KOTOpblE peajM3yloT IpPOLiecChl, METOAbl U MOJEeH,
BblZIe/IeHHbIe Ha KOHI[eTITya/IbHOM Y JIOTUYeCKOM YPOBHe.

B obuem cnyuae UT MoXHO pa3fenuTb Ha riobanbHble, 6a30oBbie
Y KOHKpeTHbIe (UaCTHBIE).

I'nobanbHble UWT BKAOUAIOT MeTOJbl, MOJENU U  CpPeJCTBa,
T03BOJISIOLLIME HCII0/Ib30BaTh UH(POPMALIMOHHBIE peCypChl BCero obiijecTBa 1
pellaroIe 3a/jauk, CBSI3aHHblEe C U3MeHeHHeM MH(OPMAalMOHHOI0 pecypca
BCero o0IrecTBa.

Bazosble UT — WT, KoTopble OCHOBaHBI Ha OJHOM U3 0a30BBIX
TIPOLIeCCOB, BhIZIE/IAEMBIX B paMkax oOmieii MT (mporjecc cbopa u BBOAA
vHbopMaliy, mporecc oToOpakeHUsi WHGOpPMAI[MH, TMPOIeCC XpaHeHUs
vHbopMaluy, Tipoijecc obMeHa wuHMOpMalMeld, TIpoLleCcC TIOyYeHHs
3HaHUM).

KoHkpemnass UT — UT, xapaktepHas AJisi KaKOro-m1bo TPOU3BO/ICTBA
WM HaYKU (TeXHOJIOrMUeCcKOou Mo/Ir0TOBKU IMPOU3BO/ICTBA).

J171s1 KayK/IOTO TUTA TeXHOJIOTUYA MOKHO BBIJIe/TUTh KaXK/IbI U3 YPOBHeM
pPacCMOTpEHHUSI.

1.6.1. KonentyaibHbIM YPOBeHb paccMoTpernus UT

WUT paccmatpuBaeTcsi, Kak COBOKYITHOCTb TTPOIL[€CCOB IPeoOpa30BaHuUs
vHpopmauu. B pesynbTaTe MH(pOpMalus MeHsieT (OpMY MNpeACTaBIeHUs,
Kak B IPOCTPaHCTBe, TaK U BO BpeMeHHM.

CTpyKTypHas MOZe/ib KOHLIeNTYa/JIbHOr0 YPOBHS MpUBe/eHa Ha puc. 1.2.
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Puc. 1.2. CtpykTypHas Mo/ie/ib KOHLIeNTyalbHOTO YPOBHSA

IlaHHbIe TIPOLIeCCHI SIBJISIIOTCSA 0a30BBIMH, T.e. UX MOJKHO BBIIESTUTH
B paMKax 6ot UT. OpHako B KaXAOM C/iyuae OHM HUMEIT CBOU
0Cc0OeHHOCTH pear3aliu.

XapakTepuCTUKHA  pa3/IMUHbIX  TIPOL[eCCOB,  BBbIIEJIIEMBIX  Ha
KOHI[ENTYa/lbHOM YPOBHE:

1. Ilpoyecc uzeneueHuss uHgopmayuu. [TaHHBIA TIPOIIECC TIO3BOJISIET
repeBecTy MHMOPMALIMIO U3 (POPMBI M COCTaBa, KOTOPLIMH OHA TIpe/iCTaB/IeHa
B rpeAiMeTHOU 06acTu. POpMbI, IPUTOAHOM [T MAIlTMHHOW 00paboTKH, T.e.
B JaHHble. [IpuHSATO, uTO wWHGMOpPMAIUMS B MAIIMHHOM IIpPe/ICTaB/I€HUH
Ha3bIBaeTCs OdAHHbIMU. B TpegMeTHON 00/1aCTM OHa MOXeT OBbITh
TIpe/iCTaB/ieHa B BU3yalbHOM WM 3BYKOBOM TIpe/CTaB/ieHWd B ¢opme, B
KOTOPOM ee MOJKHO WHTEpIpeTHpPOBaTh pa3udHbiM obpa3om. 3ajaua
TpoIiecca W3BJ/IEUEHUS COCTOUT B TOM, UTOObI WMHTEpPIIPETUPOBATh €€ B
TIOHSTHOM [/1s1 TI0/Th30BaTe st hopMe, TIPe/ICTaBUTh B hopMe, TIPUTOTHOM AJis
BBOZIa. KesaTesnbHO 00ecmieunTh BO3MOXKHOCTH aBTOMAaTHUeCKOTO BBO/a,
nepejjaTh K MecTy 00pabOOTKM U BBeCTH B CpEACTBO AaBTOMAaTHUeCKOU
00paboTKH, T.e. B BBIUUC/IUTETHHYIO MaIITHHY.
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2. Ilpoyecc obpabomku OaHHbIX. Ilompa3ymeBaeT Tmpeobpa3oBaHHe
WCXO/JIHbIX [IaHHBIX, MOJyUYeHHbIX Ha OCHOBe Tpoliecca BBOAAQ, B (opmy U
COCTaB, TMO3BOJISIIOIIMI CJleflaTh aHa/lM3 OOBeKTOB mpeAMeTHON o006sacTy,
BbI/IEJTUTH OTIpeZiesieHHbIN TUM uHdopMaluu. [Ipoijecc 06paboTky BKIHOYaeT
Tak)Ke TpoLeqyphl, Tipeobpa3sytoie HHMOpMalio B (HOpMy, TIPUTOAHYIO
JIIs1 TIporiecca oToOpakeHust. B mpoijecce 06pab0OTKY OTAeMBHO BBIE/ISIOTCS
3a/lauM OpraHu3aliiy JaHHOTOo Mpoljecca.

3. Ilpoyecc obmeHa uHgpopmayueli. Bxmouaer rmporeaypel obMeHa
JAHHBIMA MEXXIy Tipolieccam, npoucxofsmumMu B WMT. Tlporiecc obmeHa
BK/ItOUaeT 2 Tpynrbl MpoLieqyp — Mepefiauu JJaHHbIX U CeTeBble IMpOoLieyphl.
I[Tporieyphl Tepe/ilaud AaHHBIX 00eCreurBarOT CcaMy BO3MOXKHOCTb Tiepefiauu
JTAaHHBIX TI0 CETH, T.e. TPUBe/IeHHe CUTHAJIOB, TIPUTOIHBIX /s repeaaur. OHU
BK/IIOUAIOT ~ OMepaluM  KOAWPOBaHUS,  JIeKOJUPOBaHUS,  MOJYJ/ISLUH,
COIJIaCOBaHUSI HWCTOYHMKA W TPUEMHUKA, ycwieHusi curHaia. CeTeBbie
npotieypbl 00ecrieunBaroT ajjpecalidio BO BHeIIIHEW CeTH, TPYIIUpOBaHUe
rH(MOpMaLUU B MaKeThbl, peJcTaBieHre HHHOOPMAaLUU B GopMY, TIOHSITHYIO /s
TIPUIOKEHU.

4. [Ilpoyecc HakonaeHusi uHpopmayuu. BxroyaeT TmpoLeaypbl
npeoOpa3oBaHusl JaHHBIX B (opmy, o0ecreuuBamoIIyl0 WX [JIUTeTHHOe
XpaHeHHe, a TakXKe TIIpoLlelypbl W3B/IeueHUs, OOHOBIEHUs, aKTya/lnd3aliu
naHHbIX. Llesb maHHOTO Tpoijecca — Co3flaHue TaKOW CTPYKTYPhI JaHHBIX,
KOTOpasi TT03BOJIsieT OBICTPO M HeM3ObITOUHO HAKaIuIMBaTh JJaHHbIE U OBICTPO
OCYIIeCTB/ISITh UX MOUCK T10 3a/JaHHBIM MPU3HaKaM.

5. IIpeocmaegneHue 3HaHuil. [lpearnonaraeT moJjiyueHHWe TakKoW (OPMbI
vH(bopMalL1, KoTopasi B HauboJibIlleld cTereHu MOHSATHA ToJib3oBaresto. Tak
KaK 4YesioBeK HauOo/blMii 00beM HMH(OpPMALUU TOy4yaeT uepe3 OpraHbl
3peHusi, TO TMpoliecC OToOpa)keHUsI TpeAriosaraeT TepeBOf, [JaHHBIX W3
MAaIlIMHHOTO TIPe/[CTaB/ieHUss B BH3yalbHYI0 (GopmMy oToOpa)keHUs1 (TEKCT,
CTPYKTYpHPOBaHHbIM B Haubosiee yA00HYIO U TIOHSTHYIO I10/Ib30BaTesTi0
dbopMy; B pacTpoBoe u300pakeHue (TOUe€UHOE) — PHUCYHOK; B BEKTODHOE
n3obpaxenne). OpHako MT MOXKeT HCIONMB30BaTh 3BYKOBBIE TIPOIECCHI
oToOpakeHUsl, KaK B PaMKaX CIelUaJbHbIX MYJIbTHUMEeAUNHBIX TeXHOJIOTUH,
TaK U B paMKaX JpyruX TeXHOJIOTUM [IjIsl TI0/JauM CUTHATIbHOM UH(MOPMaLIUU.

6. [MonyueHue 3HaHuli. [JaHHBIM TIpOLlecC TpejiojiaraeT TMoJyuyeHue
ocoboro Tuna uHGOpPMalUU, KOTOPYIO MOYKHO MCIOJIb30BaTh He TOMBKO Kak
CTIPABOUHYI0, HO M KakK CaMOCTOSITeNIbHBIM pecypc, CIOCOOHBIM TMOJyuYaTh
caMOCTosTe/IbHbIe pellleHUs. B 1aHHOM pecypce 00beIMHSIOTCS KaK JaHHbIe,
TaK W TIpOLleAyphbl TPUHSATUS pelineHU. Takum obOpa3om, Iiesib Tpoliecca
MOJIyyeHUs1 3HaHUW — (opManm3alys HaKOIJIEHHbIX 3HAaHWM U TreHepalus
HOBBIX 3HAaHUM U3 PaHee MOTyUYeHHbIX.
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1.6.2. J/Tornueckuii ypoBeHb paccmorpenus UT

Jlornueckrii ypoBeHb Ipe/CTaB/IseTCs] KOMIUIEKCOM B3aUMOCBSI3aHHBIX
MoZiesied U MeTOZ0B, (hOPMa/M3YHIIUX WH(OPMAaLMOHHbIE TPOLIECChl TPU
TEXHOJIOTUUeCKHX 1peobpa3oBaHUsX UHGOPMALUU U TaHHBIX.

CTpyKTypHast MOZieJib JIOTUYeCKOT0 YPOBHS MpYBe/ieHa Ha puc. 1.3.

Mogem Mopens
obweRTOE B NPeACTARTEHHA
3agau H‘_H-‘_h"‘“--. ,..-/-""'"FH THAHMI

i Mo gens
ORraHUZALHH
WHIOP MALH 1
Mogens Mogens
ofpaboTin HAKOT IEHH A
L
Mo gens

obmeHa

L

Mogens yNpagmeH A GaH HEIM M

Puc. 1.3. CTpykTypHasi MoJie/ib JIOTUYeCKOTO YPOBHS

Mogenu Ha JIOTUUECKOM YPOBHE B  LIeJIOM COOTBETCTBYHOT
orpefiesisieMbIM 0a30BbIM Tiporjeccam. OfHaKO /ST B3aUMOCBSI3M Pa3/TMYHBIX
vH(OpPMAI[MOHHBIX  mpoljeccoB  (0OpaboTkuM, oOMeHa, HaAKOIJIEHHS
vH(oOpMalM1) CTPOMTCS MOJie/ib OpraHu3aluv UH(pOpMalvu, T.e. B Heu
oToOpakaeTcsi CBs3b TPOLIeAYP U COOTBETCTBYIOIIUX IIpOiieccoB. Mogesnb
opraHu3aliii HH(OpMal[id CTPOUTCS Ha OCHOBe MoOJesieid TpeaMeTHOU
obnactu, T.e. MOJeNu BbIAeNseMBIX OOBEKTOB W pelllaeMbIX 3ajau. MOU
JI0JDKHA COOTBETCTBOBATh BbIJ[€/IEHHBIM 00BbEKTaM U 3a/lauaM.

[l opraHW3al[uM  yIIpaBjieHusT TpoijeccaMd o00paboTky, obMeHa U
HaKOTUIeHUs] [JIJaHHBIX CTPOMTCS MOZe/ib HAaKOIJIeHHsl JaHHBIX. Mogesb
yTrpaB/ieHHs1 JaHHBIMU peaM3yeTcsl uepe3 Ipoljecchl 0OMeHa, HaKOTIIeHUs 1
obpabotku mHbopMaiuH. B miporjeccax oOMeHa oHa oTOOpa’kaeTcsi B BUE
nipoLieyp AWCrieTYnpoBaHus 006paboTku. B mpoliecce HakorieHUs Mojenb
yTIpaB/ieHUsl peai3yeTcsi uepe3 MpoLeAyphbl aIMUHUCTPUPOBaHUs 6a3 JaHHBIX
(opranu3auysi ypoBHeW [OCTYIIa, Orpeze/ieHre TpaB MoJib30BaTesned U T.1.), B
nporiecce oOMeHa Mojiellb YIIpaB/eHHs] [JAaHHBIMUA OTOOpa)kaeTcs uepe3
TIpOLielyphbl CETEBOT0 a/IMUHHCTPHUPOBAHUSI.
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1.6.3. ®usnueckuu ypoBeHb paccmorperHusa UT

du3nueckr ypoBeHb paccMoTpenusi T mpencTaB/sieT ee anrapaTHO —
IporpaMMHYyH0  peanusanuio. OnemeHTaMu WT  gBisdroTca  cpejcTBa
BBIUMC/IMTE/ILHOUM TeXHUKHU, BBO/Ia MHGOpMaluY, oTobpaykeHus: HH(opMarum
Y COBOKYITHOCTb IIPOrPaMMHBIX CPeJCTB.

UT ™MoXHO Ha (U3MYECKOM YPOBHE TMpeACTaBUTh KakK CJIOXKHYIO
CUCTEMY, B KOTOPOM BBIJINSIFOTCA HECKOJbKO KPYMHBIX MOZJCUCTEM.
[TogcucTeMbl [aHHOTO YPOBHSI peaM3yROT IIPOLIeCChl KOHLeNTYyaJlbHOIO
YPOBHS U aITOPUTMBI, METO/bI U MO/ e/Ih JIOTUYeCKOr0 YPOBHS.

CTpyKTypHasi MOZieJsib (PU3MUYeCKOro yPOBHS MpHBe/ieHa Ha puc. 1.4.

DneMeHTaMu TIOACUCTEM, BbIfle/iieMbIX Ha (DU3MUYECKOM YpOBHe,
SBJIIFOTCS KOHKPETHBIe IPOrpaMMHbIe U arrapaTHble CpeJCTBa.

[Mlpu  dopmupoBaHMKM  TOACUCTEM Ha  (U3UUECKOM  YDOBHE
1jesiecoobpa3Heil MCIoJb30BaTh CTaH/|apTHbIe TUIOBbIe peIlleHus, T.e.
paboratoiiiie, ornpoOOBaHHbIE TIPOrpaMMHbIe U amrapaTHble Cpe/CTBa,
oTBevawlljie TpeOOBAHMSM, BBISIBIEHHBIM Ha  KOHIENTyaJbHOM |
JIOTUYeCKOM YPOBHe.

IMogcucTema
YNPARTEHHA

v PN

IMogoucrema IMogoucrema _ [Mogcucresa

[Moaez0BaTens F———————————

EED G4 obmeHa HAKOI EHMH

[Mogoucresa
afpaboTrn

Puc. 1.4. CtpykTypHas MoZesb (pU3M4ecKoro ypoBHs
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I'naBa 2

CJIATAEMBIE MTH®OPMAIIMOHHOM TEXHOJIOT A

YKe OTMeuasoCch, UTO MaTepHa/JbHas TEeXHOJOTUS COCTOUT U3
(ol (14300111504 Moy Jie: MaTepHrasioBeJieHue, TIPOM3BO/ICTBEHHOE
TIPOeKTHPOBaHUe, MPOU3BO/ICTBEHHbIE TIPOL[eCChl, THCTPYMEHTAapHi, OXpaHa
TPyZla U TexXHWKa 0e30macHOCTH, TeOpUs VIIPAB/IeHUSI TIPeJIIPUITUEM,
opraHu3salyieil UM yudpexkaeHueM. AHaJOTUYHO 3TOW CTPYKTYpe, COXpaHsis
JIOTUKY  TIOCTPOEHMs  HayKW, orpefenuM  0a30Bble  KOMIIOHEHTHI
HMH(pOpMaIMOHHOM TeXHOJIOTHH. 3T10 Teopusi vH(OopMaluH,
“H(pOpMaIlMOHHOe MOJie/IMpoBaHue W (dopManu3aiusi, HWH(pOpMalMOHHbIE
TpoLeCChl, THPOPMAIIMOHHbIE CUCTEMBI, BK/IIOUAKOI1e B Ce0s1 TEXHUUECKYIO
6a3y wuH(OPMAIIMOHHBIX TEXHOMIOTMM W TIpOrpaMMHOe obecrieueHue,
vHdopmalMoHHasi 6e30racHOCT, U WHMOPMaI[MOHHOe yIipaBjeHue. Takum
obpa3oM, cojepkaHue HMH(OPMALIMOHHBIX TEXHOJOTWM BK/IHOUaeT B ceOst
TeXHOJIOTUUecKre, o0IeHayuHble, COIa/bHbIe U 9KOHOMHUYECKHe aCITeKThl.

2.1. UndopmanoHHOe Moje/TMpoBaHue U (popMaiu3anus

Ye/moBeueCcTBO B CBOeH jleATe/IbHOCTH (HayuHOH, 0Opa3oBaTesbHOM,
TEXHOJIOTUYECKOM, XY/JI0)KeCTBEHHOM) MOCTOSIHHO CO3/JaeT W HWCMO0Jb3yeT
MoZilesd  OKpy»Katoiero mupa. CrTporve TmpaBWa TOCTPOEHUsI MoJenen
chopMy/MpoBaTh HEBO3MOKHO, OJHAKO UeJ0BEUECTBO HAKOMMUIO OoraThiii
OTTBIT MOZIe/IMPOBAHMS PA3/IMUHBIX 00BEKTOB U TTPOL[ECCOB.

TepMUH «MOJe/b» B peaibHOM XKU3HU UMEeeT MHOXXECTBO 3HAaUEeHUM.

Mooenb — 310:

® HEKOTOpOe YIIPOIIeHHOe T10/100Ke peaTbHOTr0 00BHeKTa;

® BOCMpOM3Be/ieHUe TpeJiMeTa B YyMeHbIIIEHHOM WM yBeIu4eHHOM
BUzie (Maker);

® cxeMma, H300pakeHMe WIM OMNMCaHWE KaKoro-iubo sIBIeHUs WId
Tpoijecca B MPUPO/e U 00ITeCTBe;

¢ (dusrueckuit W1 MH(OpMaILMOHHBIN aHasor 00BeKTa,
(GyHKI[MOHUPOBaHWe KOTOPOTO TI0 Orpefe/ieHHbIM I1apameTpaM I0006HO
(GYHKI[MOHUPOBAHUIO peasbHOT0 00HEeKTa;

® HeKuUi O0BEKT-3aMecTHTe/b, KOTOPBIM B OIpeZie/IeHHbIX YC/IOBUSX
MOJKET 3aMeHSATb 00bEeKT-OpUTHHaJI, BOCITPOM3BO/IsI MHTEPECYIOIHe Hac ero
CBOMCTBA M XapaKTepUCTUKHU, TIPUUEM HMMeeT CyllleCTBeHHbIe TTPeMMYILeCTBa
i yaobcTBa;

® HOBBI OOBEKT, KOTOPBIM OTpakaeT HEKOTOPble CTOPOHBI M3y4aeMOro
00beKTa WM SIBJIEHHS, CYII[eCTBEHHbIE C TOUKH 3PeHUS 16/ MO/Ie/TMPOBaHMSI;
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® HOBbI 00beKT (peasibHbIN, MHGOPMAL[MOHHBIN UKW BOOOpakaeMblii),
OTJINYHBIA OT HCXOJHOTO, KOTOpbIK 00/1afiaeT CyIeCTBeHHBIMH JJIs Iieyiei
MO/IeJTMPOBaHUsT CBOMCTBAaMU U B PaMKax 3TUX Liejiel TO/IHOCThIO0 3aMeHsieT
HCXO/THBIN O0BEKT.

Bce MHOr000pa3ue Moiesielt 1eTMTCS Ha TPU KJlacca:

® MaTepuasibHble (HaTypHble) Mojie/u (HeKue peasibHble TIpeJMeTbl —
MaKeTbl, MYJ/ISDKU, 9Ta/IOHbl) — YMeHbIIIeHHbIe WM yBeJIMUeHHble KOIUH,
BOCITPOU3BO/SININE BHEIIHUN BUJ, MOJEIUPYeMOro 00beKTa, ero CTPYKTYpy
WU TIOBEIeHNE;

e BooOpaaemble MojenM (reoMeTpuueckas TOYKa, MaTeMaTHUeCKHid
MasITHUK, W/leabHbIA ra3, 0eCKOHEeUHOCTb);

¢ yH(OPMAaIMOHHbIE MO/Ie/TU — OMUCAHUS MO/IeTMpPyeMoro obbeKTa Ha
O/IHOM W3 SI3bIKOB KO/IMPOBaHUs1 MH(popMaliy (C/I0BeCHOe OTrCaHue, CXeMBI,
yepTeKu, KapThl, PUCYHKH, HayuHble (JOPMYJIbl, IPOrPaMMBbI U TIP.).

[IprBesieM MoJIHYIO KlacCU(PUKALIMIO HHPOPMAIIMOHHBIX MO/Jenel.

HugopmayuonHas (abctpaktHass) Mofenb — oOIudcaHue o0ObeKTa Ha
KakoM-7M00 si3bike. AOCTPaKTHOCTb MO/ TIPOSIB/ISIETCS B TOM, UTO ee
KOMITOHEHTaMH SIB/ISIFOTCS CUTHA/Ibl M 3HaKU (BepHee, 3a/I0)KeHHbI B HHUX
CMBICJT), @ He (U3nUecKue Tesa.

JeckpunmueHas Mojiesib — CJIOBeCHOe OrrcaHue 00beKTa, BhIpa)KeHHOe
Cpe/iCTBaMU TOT'O W/IM UHOTO SI3bIKa.

Mamemamuueckass mojienb: 1) COBOKYMHOCTb 3aliMCaHHBIX Ha Si3bIKe
MaTeMaTHUKU COOTHOIleHuM (hopmyJsi, HepaBeHCTB, YpaBHEHUM, JIOTMUeCKuX
COOTHOIIIEHUH), OTpeZesSIONAX XapaKTepUCTUKHA COCTOSTHUSI O0BEeKTa B
3aBUCMMOCTU OT €ro 37eMeHTOB, CBOMCTB, TlapaMeTpOB, BHEIITHUX
BO3/elicTBUM; 2) TIpUO/IMKeHHOe oOrrcaHde O00bekTa, BbIpaXKeHHOe C
TIOMOIIIbI0 MaTeMaTHUeCKON CUMBOJIUKH.

Cmamuueckue Mofield OTOOpa)kalOT OOBEKT B KaKOW-TO MOMEHT
BpeMeHM 0e3 yueTa MPOUCXOASIIUX C HUM HU3MeHeHUH, KaK HaXOASIUNCS B
COCTOSIHAU TIOKOS1 /I paBHOBeCUsi (OTCYTCTBYeT rapaMeTp BPeMeHH).

JuHamuyeckue Mo/iesIv OTTMCHIBAIOT TTOBeZieHre 00beKTa BO BpeMeHH.

JemepmuHupoeaHHble MOJe OTOOPa)KaroT TIPOLeCChl, B KOTOPBIX
OTCYTCTBYIOT C/y4aliHbIe BO3/[€HCTBUSI.

BeposimHocmHble (CTOXaCTUUYeCKHe) MOJed — OIucaHue OOBLeKTOB,
roBeJieHWe  KOTOPBIX  OTpe/ie/isieTCsl  C/Iy4yallHbIMM  BO3/1eliCTBUSIMU
(BHEIIIHUMU WX BHYTPEHHHMM); OITMCAHUsI BEPOSITHOCTHBIX ITPOLIECCOB U
coObITHM, XapakTep M3MeHeHUsI KOTOpPbIX BO BpeMeHU TOYHO IIpe/icKa3aThb
HEBO3MOXKHO.

HmumayuoHHass KomnblomepHasi MOJe/b — OTJe/ibHas Tporpamma,
COBOKYMHOCTb TpPOrpamMM, TPOrPaMMHBIA KOMILJIEKC, TO3BOJISIOIIUA  C
TIOMOIIBIO TIOC/IeI0BaTeTbHOCTH BBIUMC/IEHNH 1 Tpaduueckoro 0ToOpaykeHust
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150:4 pe3y/IbTaTOB BOCITIPOM3BOUTH (MMUTHPOBATB) TPOLIeCChI
(GYyHKI[MOHUPOBaHUS 00beKTa, CHUCTeMbl 0OBbEKTOB TIPU YCIOBUM BO3/|eHCTBUS
Ha 00BEKT pa3/nyHbIX (PAKTOPOB.

HmumayuoHHaa anzopummuuyeckass Mofesb —  COJepyKaTesbHoe
orvcaHve obOwvekTa B ¢opMe aaroputMa, OTpaXKarwllee CTPYKTypy W
npoijecchl  (YHKI[MOHUPOBAHUS 0OBEKTa BO BpeMeHM, YUHThIBAIOIlee
BO3/IeMCTBUE C/TyYalHbIX (JaKTOPOB.

I'Hoceonocuueckas Mofenb — orncaHre 0ObeKTUBHBIX 3aKOHOB ITPUPO/bI.

KonyenmyanbHasi Mopenb  ONWCHIBAET  BbISIBJIEHHbIE  TPUYUHHO-
C/ieICTBEHHbIE CBSI3U U 3aKOHOMEPHOCTH, TPUCYIIHe UCCielyeMoMy 00beKTy
Y CyILeCTBEeHHbIe B pAMKAaX OIpeeIeHHOT0 UCC/IeJOBaHus.

CeHCyanbHble MOJe/d — MOJenu 4YyBCTB, IMOLMM /OO Mozeny,
OKasblBaKIlle BO3/EeWCTBME HAa UyBCTBAa Ye/OBeKa (My3blKa, I[1033Us,
JKUBOIIHCh, TaHeLT).

AHanoeosass Mojenb — aHajlor 00beKTa, KOTOpbIM BefeT cebs Kak
peasibHbIli 00BEKT, HO He BBIT/ISIAUT KaK TaKOBOM.

ModenupogaHue — 3T0:

® [IOCTpOEHHe  MOJieJiell  peajlbHO  CYIIEeCTBYHOIIUX  OOBEKTOB
(mpeaMeTOB, sIBJIEeHUH, TIPOLIECCOB);

® 3aMeHa peaslbHOT0 00BEKTa ero MOAXO0/sIeld KoT1e;

® uccefioBaHre 00BEKTOB MO3HAHHWS Ha UX MOJIeIsiX.

[ToTpebHOCTE B MOJe/IMDOBAaHWUM BO3HMKaeT B Takux cdepax
ye/ioBeUeCKOW [IesiTeIbHOCTH, Kak T[03HaHue, OOlleHue, TMpaKThuuecKas
JleATeIbHOCTh. ACIeKThbl MO/|e/TMPOBaHUS XapaKTePU3yITCsl CBOMCTBAMMU:

® BHEIHWI BUJ — HAOOPOM TIPU3HAKOB;

® CTPYKTypa — MepeYyHeM 3/IEMEHTOB Y yKa3aHUeM OTHOLIEHWMN MeXAY
HUMUY;

® TIOBeJleHWe — U3MEeHEHVEeM BHEIIHErO BU/la U CTPYKTYPbI C TeUeHueM
BPEMEHH.

OmnpeziesuM 3Tanbl MOZE/TUPOBAHUS:

1. ITocTaHOBKa Ljesield MOZIeTMPOBAHUSL.

2. AHanmu3 MofilelTMpOBaHKsl 00beKTa U Bbl/le/ieHHe BCeX ero U3BeCTHBIX
CBOMCTB.

3. AHanu3 BbIJje/IeHHBIX CBOMCTB U OMNpe/ie/ieHHe CyIeCTBeHHbIX U3 HUX.

4. Bei0op opMbI TIpeICTaBIeHUS] MOZIEJTH.

5. dopmanusarys.

6. AHa/M3 MoTyYeHHOU MOJe/IU Ha TPOTUBOPEUYMBOCTD.

7. AHamu3 a/leKBaTHOCTH TIOyYeHHOH MoJend OO0BeKTy U Iie/d
MO/Ie/TMPOBaHMS.

dopmanuzayusi — 3TO TIpUBeJEHUE CYLIeCTBEHHbIX CBOWCTB U
TIPU3HAKOB 00BhEKTa MO/Ie/TMPOBAHUS K BIOpaHHOM hopMme.
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YToObl TMOCTPOUTHL MOJEeNb, He0OXOAUMO NpUJaTh OOBLEKTY ¢opmy.
CyTb (popmasv3aliid COCTOMT B MPUHIMIMMA/IBHON BO3MOYKHOCTH pa3zeieHust
obwekTa U ero ob6o3HaueHus. [Ijis1 Toro 4roObl 0003HAUNTL OOBEKT, HY>KHO
BBECTH HEKOTOphIM HaboOp 3HAaKOB. 3HAK — 3TO 3/7eMeHT KOHEUYHOIo
MHOJKeCTBa OTJIMYHBIX JApDYr OT Apyra 3nemeHToOB. CiefyeT o00paTHThH
BHHMaHUe Ha TO, UTO MOHSATHe 3HaKa SIBJIIeTCS OMHUM U3 0A3UCHBIX TIOHATHN
Haykd. TouHOro ompejeneHusi [AaTb HEBO3MOXKHO. I[loaToMy CTOUT
OrPAaHUYHUTHCS YKa3aHUEM OCHOBHBIX UepPT 3HaKa:

1. CriocoOHOCTh 3HaKa BBICTYIIAaTh B KaueCTBe 3aMeCTHUTesIsl ZeHOoTaTa
(oOBeKTa).

2. HeToxx/1eCTBEHHOCTb 3HaKa U JleHOTaTa — 3HAaK HUKOTJa He MO’KeT
TIOJTHOCTBIO 3aMeHUTh 00603HauaeMoe.

3. MHOr03Ha4yHOCTb COOTBETCTBUS «3HaK — IeHOTaT».

SI3bIK — 3HAKOBasi CHCTeMa, WCIMOojb3yeMass B 1e/iIX T[I03HaHUSI U
KoMMyHUKaluu. CrielyeT pacCMOTpeTb XapaKTepHUCTUKHU si3blKa M yKasarb,
YTO SI3bIKM MOTYT OBbITh ecmecmeeHHbIMU W UCKyccmeeHHbimu. [lpaBua
HCKYCCTBEHHOTO sI3bIKa SIBJISIFOTCSI CTPOTO W O/IHO3HAUHO OTIpe/ie/IeHHBIMH,
TI03TOMY TaKOM SI3bIK Ha3bIBaeTCs (pOpMAIU308aAHHbBIM.

[Tporecc dopManu3aiiid TeKCTOBOW HHMopMaluu (TpejcTaBieHHe
vHdopmaluu B (opme rpada, uepTerka, CXembl U T.J.) OCYIL€CTBJISETCS C
1[eflbl0  ee OJHO3HAUHOTO TIOHMMaHUsl, OO/ieTYeHHsT W YCKODEeHUs ee
06paboTku. PopManm3oBaTh MOKHO U OOpPMIIEHHE TEeKCTa. DTOT TIPOI[ECC
3aK/IIOUaeTCsl B MCIO/b30BaHWK OaHKOB, (hOpMYyJISIpOB, I11a0/I0HOB 3apaHee
orpe/ie/leHHOM 1 YaCTO 3aKOHO/[aTeTbHO YTBePXKAeHHON (hOpMBI.

Tabauybl — ¢opma mnpeacTaBieHuss WHGbOpMaLyMyd B yA0OHOM Ajisi
aHanmm3a U obpaboTku Buze. TabauIibl ObIBAIOT THIA «OOBEKT — OOBEKT»,
«OOBEKT — CBOMCTBO», «OOBEKTBI — CBOHCTBA — O0OBEKThI». Tabmwmiia

XapaKTepu3yeTcs Ha3BaHWeM, KOJMYeCTBOM CTOJOLOB M WX Ha3BaHUSMU,
KOJIMYeCTBOM CTPOK M UX Ha3BaHUSIMU, COAEP)KUMBIM sTUeek.

I'pag — COBOKYITHOCTb TOUEK, COeJMHEHHBIX MEXIy CO00M JMHHSMHU.
OTHW TOYKM Ha3bIBalOTCA BeplIMHaMu Tpada. JIMHUM, CoeAuHsIOLIME
BEpILUYHbI, HA3bIBAlOTCSl [yramu, €eCAd 3a[dHO HarpaB/ieHWe OT OJHOU
BEPIIMHBI K IPYTOU, UK pebpamMu, eC/ii HalpaB/IeHHOCTh IBYCTOPOHHSIS.

2.2. UudopmanioHHbIe NPOLECChI
U MH(OpMaLIMOHHbIE CUCTEMbI

Crenyroluii  BaXKHbIM KOMITOHEHT WHGOPMALMOHHBIX TeXHOJIOTHI
KacaeTcsi ”HpOpPMaLJMOHHBIX TpoLjeccoB. MHpopMalLusi He CyllecTByeT caMa
no cebe, oHa TIposiB/sieTcsi B MH(GOPMAIIMOHHBIX TiporieccaXx. B Haubonee
ob1ieM Bue MHMOPMAIMOHHBINA MPOIIECC OTpefiesisieTcsl Kak COBOKYITHOCTh
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rocnefioBaTeNbHbIX  JeUCTBUM  (Oorepalyil),  MPOM3BOAUMBIX  Haj
vH(popMalueli (B BUJie JaHHbIX, CBeJleHUM, (haKTOB, U/iel, TUTI0Te3, TeOpUi U
Mp.) /s TIOJAyueHUsl Kakoro-nubo pesysbraTa (JOCTHKEHUS —LieJTn).
WNubopMal[ioHHble TIPOL[eCChl MOTYT ObITh IjeJieHaripaB/JIeHHBIMU WU
CTUXUWHBIMU, OPTraHW30BaHHBIMU WM XaOTUUHBIMM, JeTepMHUHHAPOBaHHBIMU
WM  BeposATHOCTHbIMH. CremyeT 00paTUTh BHMMaHWe Ha TO, UYTO
vHGOPMAIMOHHBIN  TIpollecC  Bcerja  IpPOTeKaeT B KaKOW-TH00
MH(OPMAI[MOHHOM CHCTeMe — OMOJIOTMYeCKOH, COIMaJbHOM, TeXHUUYEeCKOH,
COLIMOTeXHUUECKOM.

B 3aBUCMMOCTH OT TOro, Kakoro poja uWHdOpMaIusi SBJSeTCs
rpeiMeToM WHGOPMAIIMOHHOTO Tpoljecca U KTO SIB/SIETCS ero CyObeKToM
(TexHUUYECKOe YCTPOWMCTBO, Ue/IOBEK, KOJUIEKTHB, OOII[eCTBO B 1IeJIOM),
MO>XHO TOBOPUTh O T/I00anbHBIX WHGOPMALIMOHHBIX TIpolieccax, WIH
MakpormpoLeccax, U JIOKaJbHbIX MWH(OPMALMOHHBIX MpoLeccax, WU
MUKpOIpOLieccax.

Haubonee obmyMyu MHPOPMAIIMOHHBIMUA TIPOLIeCCAaMU  SIB/SIFOTCS TPU
nipoijecca: cbop, npeobpazosaHue, ucnoab3osaHue vHbopMauu. Kaxapii 13
3TUX TPOLIECCOB pacriaZiaeTcsi, B CBOK ouepe/ib, Ha psif MPOL[eCCOB, MpUueM
HEKOTOpble U3 TMOCAeAHUX MOTYT BXOAUTh B KaXK/blii W3 BblJeJeHHbIX
000011IeHHBIX TPOIECCOB.

Taxk, cOop uHbOpPMAI[UK COCTOUT U3 TPOLIECCOB noucka U ombopa. B To
)Ke BpeMsl TIOMCK WH(OpMaliU OCYIIeCTB/SIETCS B pe3yJ/ibTaTe BbIMOTHEHUs
TIpolLie/lyp ye/nenona2aHusl v UCTob30BaHusl KOHKPETHBIX Memooo8 NoUcCKd.

MeTo/ibl TIOMCKa OBIBAIOT «pyuHbie» WIW aBTOMaTU3HpoBaHHbIe. OHU
BK/IIOUAIOT B ce0s1 Takue TIpolleAypbl, Kak (opMUpOBaHHE TOWCKOBOTO
obpaza (B fBHOM WIM HESBHOM BWje), TMPOCMOTP IIOCTYIIalOIIleM
vH($OpMaL1K C 1ieJIbI0 CPaBHEHUS ee C TIOMCKOBLIM 00pa3oM.

OTt6op uHGOpMaIK TTPOM3BOJUTCS Ha OCHOBE ee aHa/Iu3a U OL|eHKH ee
CBOWMCTB B COOTBETCTBUM C BbIOpAaHHBIM KpuTepreM oljeHKHA. OTobpaHHast
vH(pOopMal[usi COXpaHseTCsl.

XpaHeHue uH(pOpMalMX — 3TO pacClpoCTpaHeHHe ee BO BpEMEHH.
XpaHenve wuH(OpPMAMK HEBO3MOKHO 0e3 BBIMOMHEHUs TPOLIECCOB
KOOUPOBAHUS, ¢opmanuzayuu, CMpYKMypupo8aHus, — pasmeujeHus,
OTHOCSIIUXCS K 00I1IeMy TIpoljeccy TTpeoOpa3oBaHyst HHGOpMAIWH.

B cBow ouepejb, KoAupoBaHue, (hopmanu3alyio, CTPYKTYpHPOBaHHE
BIIO/THE 00OCHOBAaHHO MOXKHO OTHeCTH K TiporieccaMm obpabomku
vHbopMaluu. Hapsiny c Bblllieriepeunc/ieHHbBIMU K TipoiieccaMm 00paboTKu
vH(OpMalMM  OTHOCATCA TakKe WH(OPMALMOHHOE MOJe/IMpOBaHue,
BbIUMC/IeHUss 110  ¢opMynaM  (YMC/IeHHbIe — pacueThkl),  000OIIeHHe,
cUcTeMaTH3aLUs, KIacCU(pUKaLUs, CXxeMaTH3aLus U T.11.
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OO6paboTka nHbopMaIuu COCTaBJIsIeT OCHOBY Tipoiiecca
ripeobpa3oBaHys UH(GOPMALIUH.

Wudopmarusi  Moxker  ObITh  mepefaHa  (pacrpocTpaHeHa B
MIPOCTPAHCTBE) [Jisi ee TIOC/eAYIOI[ero HCI0/Ib30BaHUs, 00paboTKU win
xpaHenusi. [Iporiecc mepesaun WHGOPMalMK BK/IOUaeT B ceOsi MpOIiecchi
KOOUpOBAHUS1, 80CNpuUsimusi, pacuugposku u Tip.

BaXHeWIIMM TpOLIeCcCOM  UCNh0/1b308aHuUs UH(OPMAILUM CyObeKTOM
SIBJISIETCS TIPOLIeCC N0020MOBKU U NpUuHAmus peweHull. Hapsy ¢ 3TuM yacTto
WCIOJ/Ib30BaHre MHGOpMal[MM CBOJUTCS K TipoLeccam (OpMUPOBaHUs
JOKYMEeHTHPOBAHHOM UH(POPMALMH C Lie/IbI0 NMOAT0TOBKUA MH(OPMALIMOHHOTO
WU YTIPaBJISIIOLLETr0 BO3/eMCTBUSI.

B peanbHOl TMpakTHKe LIMPOKO WCI0JIb3YIOTCS MPOLelyphl, BXOSMIIINe
B MpoLiecC 3awjumbl WHQOpMaUWy. 3amura WHGOpPMAalMu — BaKHbIM
KOMIIOHEHT TPOLIeCCOB XpaHeHMs, 00paboTKu, mepejaun uHGOpPMaLUUd B
cucteMmax Jir060ro Tuma, 0co0€HHO B COL[MA/NbHBIX U TeXHUUecKux. K Heil
OTHOCATCA paspabomka kooa (wugpa), koouposaHue (wugposaHue),
CpasHeHue, aHaaus, napoaupos8aHue u T.11.

[Tocsie TOro Kak mMpOIeCC WCIOIb30BaHUS HWHGOpPMAI[UK 3aBepilieH,
HaTlpyMep pellieHre TIPUHATO U CyOBeKT MPUCTYITAI K er0 peanun3aljiu, Kak
TIPaBU/IO, BO3HUKAET HOBasi 3a/jaua U HeobxoauMbl HoBast UH(opMarusi 6o
YTOUHEeHUEe Y)Ke UMeloIleiics. DTo TPUBOAUT K TOMY, UTO CYOBEKT BHOBb
obpairjaercsi K mpoteaype coopa uHpopmauyu u mip. [losTomy, roBopsi 06
MH(GOPMalLMOHHBIX Tpolleccax, CjiefyeT TMOAUepPKHMBaTh He TOJBKO UX
B3aMMOCBS$I3b, HO U I[UK/IUYHOCTb.

Oco6biii MHTepec TIpe/iCTaB/sieT MeXaHW3M TepepaboTKy 0OyuaemMbIMU
BOoCTiprHHMMaeMou nHdopmauyu. ObydyaeMblii 17151 TOHUMaHUS, OCMBIC/IEHUS
Y 3arlloOMUHaHUsS TIPUBJIEKaeT Te >Ke TpHeMbl YMCTBEHHOU JesiTe/IbHOCTH,
KOTOpbIe MCIMO/b3yeT uesioBeK i T03HaHUs peasbHOW [1eHCTBUTEbHOCTH.
Cnenyer oOpaTUTh BHUMaHHE Ha TakHe CII0COObI 00paboTKM MHMOpMALNH,
KaK aHajnW3, CHHTe3, CpaBHeHWe, TPYNINHUPOBKA, OIOpPHbIE IyHKTHI,
MHEMUYEeCKU TJiaH, CTPYKTYpHMpOBaHMWe, CUCTeMaTu3allys, CXxeMaTu3alus,
aHaJIOTHUH, aCCOL[aLUs U JIp.

AHanu3 — MeTOJ, HAy4yHOrO WCC/e[lOBaHUs TyTeM pacCMOTPeHUs
OT/Ie/IbHBIX CTOPOH, CBOMCTB, COCTaBHBIX UacTeill yero-oo.

CuHme3 — MeTOJ, UCCJIeJIOBaHUsI KaKOro-T1M00 sIBJIEHUsI B €ro eJUHCTBe
Y B3aMMHOM CBsi3U yacTeid, 000011jeH1e, CBeJleHre B eIMHOe 1ie/l0e /JaHHbIX,
JTOOBITHIX aHATU30M.

CpagHeHue — TIPOL[eCC COTIOCTABJIeHHS /ISl YCTaHOBJ/IEHUSI CXOJCTBa WA
pa3nuuusl.

I'pynnupoeka — pa3bueHre Marepwasa Ha TPYyMMbl M0 KaKUM-TH00
OCHOBaHUSAM (CMBICJ/TY, aCCOLIAALIAAM U T.J.).
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OnopHble nyHKmbl — BblJjeleHMe KaKoro-Mbo KpaTKOro TyHKTa,
C/Iy’Kalllero Ooropoii 0osiee IIMPOKOTO COZep)KaHUsl (Te3UChl, 3ar0JIOBKH,
BOTPOCKI, 06pa3bl, TIprUMepkl, LIMPOBbIe JaHHbIe, CPAaBHEHUS], UMeHa, TTUTeThI
U T.A.). OTO BbIpasuTeb HEKOTOporo obirero cmbicsia. Cam Habop OMOPHBIX
MyHKTOB €CTb UHCTPYMEHT WA OpYyJue 3allOMUHAHUsl WM BOCIIPOU3BE/EHNS
WHOTO TIOPSiZIKa, T/le 3aK0/IMPOBaH BeCb MaTepuall.

MHemuueckuil n1aH — COBOKYITHOCTb OMOPHBIX MyHKTOB. B HeM Moryt
OTpaXaTbCs U BHEIIHWe CBSI3W, U BHYTPEHHHWe, XapaKTepu3yrollre
OTHOILIEHWsI pa3/IMUHbIX TPyMNN MaTepyuaria U CMBICJIOBble CBSI3U C
VMMEIOLIUMUCST B TEKCTe JAHHBIMM, CBSI3W C JIMUHBIM OIBITOM, 3HAHUSMU U
1[eHHOCTSIMU CyOBeKTa.

Knaccugukayus — pacripefieieHie KakKux-1u00 0O0BEKTOB, SIB/I€HUH,
TIOHSATUM TI0 KJlaccaM, TpyTinaM, pa3psiiaM Ha OCHOBe Orpejie/ieHHbIX 00X
rnpusHakoB. [Ipy mocTpoeHMH KiacCU(PUKALMA MOXHO BbIJe/STh: COCTaB,
CTPYKTYPY, KOJINYECTBEHHbIE XapaKTePUCTUKH, YCJIOBUSI W TMPUYUHBI
BO3HUKHOBEHHUSI, ITallbl pa3BUTHSI.

CmpykmypupogaHue  —  TIpOLleCC ~ yCTAHOBJIEHUS ~ B3aWMHOI'O
pacroJiIo)KeHUsT YacTel, COCTaBJISIFOILIUX 1ieioe, Orpefie/ieHre BHYTPEHHero
CTPOEeHUs MaTepuarna.

Cucmemamusayusi — YCTaHOBJIEHWe OIpe/leJIeHHOrO TMOopsiika B
pacronoXeHUH YacTeid L{e/Ioro U CBsizeld MeX/1y HUMHU.

Cxemamu3ayusi — n3obpa’keHue WM OMKUCaHue uero-mmbo B OCHOBHBIX
yepTax WM YIIPOLeHHOe Mpe/CTaB/ieHre 3alIOMUHaeMOi UH(pOpMaLiH.

AHano2uu — YCTaHOB/IEHHWEe CXOZCTBa, TM0A00US B OIpejeseHHbIX
OTHOILIEHHUSIX TIPeJIMETOB, SIBJIEHUM, TIOHSITUN B 1]eJIOM Pa3/IUYHbIX.

Accoyuayusi — yCTaHOBJIEHHE CBsi3eld MO CXOJZCTBY, CMEXKHOCTH WU
TPOTUBOIIOJIO’KHOCTH U T.[,.

C uH(OPMaLIMOHHBIMU TIPOLIECCAMH OYeHb TECHO CBSI3aHO TaKOe TOHSITHE
KaK  UuHpopmayuoHHass  cucmema. MH¢opmayuoHHas — cucmema  —
B3aMMOCBSI3aHHasi ~ COBOKYIHOCTb ~ CPeJCTB, METOAOB U  TepCoHasa,
UCTI0/Tb3YeMbIX /IS XpaHeHUs1, 00paboTKu 1 Bbllaur MHGOPMALY B UHTepecax
JOCTWKEHUsT TIOCTaB/leHHOM uUend. VHQopMalMoHHasi cucremMa — 3TO
VHCTPyYMeHTapyui MH(OPMALMOHHBIX TeXHOIOrMK. VIH(popMalMoHHast cucreMa
HeMbIC/lUMa 0e3 TepcoHasa, B3aUMOJENCTBYIOIETO C KOMIIBIOTEPOM U
Te/IeKOMMYHHUKAL[USIMU.

[To BuAy mnojAepKuBaeMbiXx HWH(OPMALIMOHHBIX TEXHOJOTWM, TI0
KJlaccaM pelllaeMbIX 3a/lauy ¥ 1Mo 00/7acTsM MpUMeHEeHUs] MOYKHO BbIZIe/IUTh
cnenyolye MH(HOPMaLMOHHbIE CUCTEMBI:

® cucTemMbl 00pabOTKH JAHHBIX;

® CUCTeMbl, TOjfepKuBatoiie OaHKW [aHHBIX ((hakTorpaduyeckue
0a3bl JAHHBIX);
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® CUCTeMBbI JIOKyMeHTOrpaduyeckue, Mo/iJiepKUBatoIue
MOJIHOTEKCTOBbIE JOKYMEHTa/IbHbIe apXUBbI;

® u3JaTebCKHe CUCTeMBI;

® cucTeMbl WH(OPMALMOHHOTO OOCTY)KUBaHUS (CUCTEMbI HAyuHO-
TeXHUYEeCKOW MH(pOopMaLMy, MH(OPMALMOHHO-TTIOMCKOBbIE CUCTEMBI);

® reovH(OpMaLMOHHbIE CUCTEMBI;

® CUCTeMbl aBBTOMaTH3UPOBAHHOTO TTPOEKTUPOBAHUS;

® BBLIUMC/IMTE/IbHbIE CUCTEMBI;

® CUCTeMbI [UaTHOCTUKHU.

CBolicTBa MH(POPMALIMOHHBIX CUCTEM:

e mobasi MHPOPMAIMOHHAs CHUCTeMa MOXeT ObITh TI0/IBeprHyTa
aHamm3y, TIOCTPOeHa U yIMpaBiseMa Ha OCHOBe OOL[UX TPUHLIUIIOB
MOCTPOEHUsI CUCTEM;

* uH(pOpMaLMOHHAs CUCTEeMA SIB/ISIeTCS AUHAMUUHOM U Pa3BUBAOLLEeNCS;

® MpyU  TOCTPOEHUM  MHGPOPMAI[MOHHBIX  CUCTeM  HeobOX0AUMO
WCI0/Ib30BaTh CUCTEMHBIN MOAXO0[;

® BBLIXOAHOW TMpOAYKLMeN WHGOPMALIMOHHBIX CUCTEM  SIB/ISIETCS
vH(opMallsi, HA OCHOBE KOTOPOI MPUHUMAIOTCS peLleHus;

® WH(OPMALIMOHHYIO CUCTeMy CjieflyeT BOCIIPUHUMAThb KaK ue0BeKO-
KOMITbIOTEPHYIO cUCTeMy 00paboTKu MHGbOPMaLIUH.

OO111yt0 CTPYKTYPY UH(OPMALIMOHHBIX CHCTeM MOXXHO pacCMaTpUBAaTh
KaK COBOKYMHOCTb TOACHUCTEM, He3aBUCUMO OT c(epbl NpUMeHeHUs.
Crpykrypa /t060# nHGOPMAILMOHHON CUCTeMbI MOKET OBITh MpefCcTaB/ieHa
COBOKYITHOCTBIO ~ 00ecIieuMBaroiuxX  TOJCUCTeM:  HMH(OPMAaIMOHHOM,
TeXHUYECKOW,  MaTeMaTUueCKOM, TMpOrpaMMHOW,  OpraHU3alMOHHOM,
MPaBOBOU.

Taxxe cre[yeT OTMeTUTb, YTO UHPOPMALIMOHHBIE CUCTEMbI MOTYT ObITH
«DY4YHbIMH», aBTOMAaTUUeCKUMU W aBTOMAaTU3UPOBaHHBIMU. «PyuHbie»
MH($OpPMaLMOHHbIE CUCTEMbl XapaKTepU3YyHTCS OTCYTCTBHEM COBPEMEHHBIX
TeXHUYECKHUX Cpe/CTB TepepaboTKu WHGOpPMALMd U BBHITIOJIHEHUEM BCeX
orepaluii  yesioBeKOM. ABTOMaTMyeckue HWH(GOPMALIMOHHbIE CUCTEMbI
BBLITIOJIHSIFOT BCe oOrepaluyd 1o repepaboTke uHdopMaiuu 6e3 ydacTus
yesioBeKa. ABTOMaTH3UpOBaHHbIE MH(OpMaLMOHHbIe CUCTEMBI
TIpe/INoJiaraloT yJyactye B rpoiiecce o0paboTKu MH(OpMaILMK 1 uesioBeka, U
TeXHUYeCKUX CPe/ICTB, MPUUeM OCHOBHBIM CPeZICTBOM SIB/ISIETCSI KOMITBIOTED.

2.3. Cucrema uH(OpMaLMOHHBIX TEXHOJ/IOTUI

B ocHoBe pa3paboTKu U McCMoJb30BaHUs 060 UT fo/mkeH nexxarthb
CUCTeMHbIM noAxoA. TOJMIBKO TakKOW MOAXO0J MOXKeT KOMILIEKCHO OXBaTUTh
ripobnemy. Ecm T paccmatprBaeTcsi Kak CUCTeMa, TO TI0J] 3TOM CUCTEMOM
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Mbl Oy/JeM TIOHMMaThb COBOKYITHOCTh (YHKI[MOHA/IbHBIX 37IEMEHTOB U
OTHOLLEHUM MeXAYy HHMH, [pecjefylolUX OIpeJe/leHHY0 LieJib Ha
omnpezie/IeHHOM BPeMEHHOM HWHTepBajie. B 3aBUCHMMOCTH OT ITOCTaBJIEHHOU
enu OyayT MeHATbCsA (YHKIMOHAbHbIE 3/IeMeHTbI W OTHOLIEHUS MeXAy
HUMU. OTO 3HAUMT, UTO Mbl MOXEM BBIZIe/IUTh PsAJA KOHKpeTHbix UT B
3aBMCHMMOCTH OT L[e/T1 UX IPUMEHEeHUS.

Ectb uensii psp onpenenenur cucrem UT. Mbl paccmotpum UT kKak
yacThb MeTacucTeMbl — UHpopMaTtuku. MT Kak COBOKYMHOCTb MOJesei,
METOJIOB M CpPeJICTB 00pabOTKU [JaHHBIX TPe/CTaB/sieT COOOM JIOTUUeCKUi
ypoBeHb WH(pOpPMaTUKU. Ha 3TOM ypOoBHe Ha OCHOBe MPOrPaMMHO-
arnnapatHbix cpeActB BT u cpeAcTB CBsI3M CO3/at0TCs MH(OPMALIMOHHO-
yIIpaBJ/ISIFOLLME CUCTEMbl Ha T0JIb30BaTe/IbCKOM, TIPUK/IaJJHOM YPOBHE
VH(OPMaTHKHU.

Cy1jecTByeT JOCTaTOUYHO YyC/JIOBHAasl Irpajalsi CUCTeM: IO XapakKTepy
(yHKUMOHMPOBaHUS (JeTepPMUHUPOBAaHHbIE U BEPOSITHOCTHBIE) U 110 CTENeHU
CJI0’)KHOCTU. KpuTepui CJI0)KHOCTH IOCTaTOYHO yCJIOBHBIM, HO TEM HE MeHee
y00eH U TIpUMeHsieM, T03TOMY pacCMOTPUM KiacCUGUKALMI0 CUCTEM T10
YKa3aHHOMY TIPUHLIAIY:

1. Ilpocmble OuHamuueckue cucmembl — He UMEIOT pPa3BeTB/IEHHOMN
CTPYKTYphI, HebO/bllloe KOTMUeCTBO 37eMEeHTOB W CBs3ed. OHU MOTYT
cozpepxatb oT 10 go 1000 s1emeHTOB, B MPOCTBIX CUCTEMAx OTCYTCTBYHOT
rviepapxXuuecKre YPOBHHU.

2. CnodcHble cucmembl — C Pa3sBUTOM HepapXUUeCKOW CTPYKTYpOM,
OOMBIIIMM YKWC/IOM 2/IEMEHTOB U BHYTPeHHUX CBs3eil. CBSI3U MOTYT
cogepxxatb oT 10000 zo 10 myiH 371emMeHTOB. MIX HEBO3MOXXHO W/IM OUYeHb
TPYAHO KOPPEKTHO OIKCaTh MaTeMaTUUeCKHU.

3. OueHb C/0JCHble cucmembl — OOJIBIIME CUCTEMBI. AKaJeMUK
B.U. IleTpoB, OAWH U3 OCHOBOIOJIOKHUKOB TeOpUU OOMBIINX CHUCTEM,
TIPe/IJIOXKUT [I/I1 HUX PsAJl He0OXOJUMBIX U [JOCTaTOUYHBIX CBOWCTB, HaMure
KOTOPBIX TIO3BOJIIET CUWTaTh cucteMy Oosbiiioin. K 3TUM cBolicTBaM
OTHOCSTCS:

® Haauuue CTPYKTYPBI;

Ha/Muue eJMHOM 1je/i (DYHKI[MOHUPOBaHMSI;

YCTOMYUBOCTD K BHELIIHUM U BHYTPEHHUM BO3MYILIEHUSIM;
KOMIIJIEKCHBIN COCTaB CUCTEMBI;

CITOCOOHOCTD K Pa3BUTHIO (M B Mpe/iesie CrIoCOOHOCTb K CaMOOOYUEHHIO).

PaccmoTtpuM, Kakue U3 mepeunrc/ieHHbIX CBOMCTB MOYKHO OTHeCTH K UT
KaK CHCTeMe M JIOCTOMHA JIM OHA Ha3bIBaThCsI OO/IBIIION CUCTEMOIA.

1. Haimuue CTPYKTYpBHI
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[TocTpoeHue 060 CUCTeMBbI OIpefesisieTcsi ee CTPYKTYpoH, TIo
KOTOPOM MOXXHO y3HaTh, KaK YCTpOeHa crucTreMa. B3auMozelncTBrue CUCTeMbI
C BHeIlIHel Cpefjol MO3BOJIsieT BbISBUThH (DYHKLIMM CHUCTEMBI KaK IpPOsIBIeHHe
ee CBOMCTB BO BpeMeHHU. Crie[joBaTe/IbHO, CTPOEHUE CHUCTEMBI U ee (QYHKLUU
CBA3aHbl uepe3 I[IPOCTPAHCTBEHHO-BPeMEHHOe OTHOLLIeHWe MeXJy ee
371eMeHTaMU.

OneMeHTaMU IIpU CUCTeMHOM II04XOJe BBICTYMNAKT OTZe/bHbIe
MOJICUCTeMbI, KOTOpble TIDU KepapXUueckoM TIOCTPOEHUM 00/aJaroT
BePTUKALHON TOJAUYMHEHHOCTBI0. VepapXUyHOCTh CUCTEMbI MOJKET ObITh
BbIZIeJIeHa TI0 PAa3HbIM HarlpaB/eHUsIM: OpraHu3alys, QyHKLWs, TeEXHUUeCKHUe
cpencTBa U T.[i. COOTBETCTBEHHO, [i/1s1 OOJBILIMX CHUCTEM BBIJE/SIOTCS Takue
MOHATUS: OpraHU3alMOHHas CTPYKTypa, (YHKIMOHA/IbHAas CTPYKTYpa,
TexHuueckasi u T.4. Ctpykrypa UT mMoxeT ObITh TipeJCcTaB/ieHa C/ieyHOIUM
obpa3om (puc. 2.1).
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Puc. 2.1. CTpykTypa HH()OPMaLIMOHHON TeXHOJ/IOTUU

WUT mpu ee peanu3anyivi [0/DKHA OBITh KOHKPETHOH, II03TOMY OHa
JIO/DKHA  BIKCBIBAaTBCS B OPraHU3alMOHHYK0 CTPYKTYpPY yIpaB/e€HUS
KoHKpeTHOro obwekta (OCY), rzie oHa NpUMeHsIeTCs.

ABTOMAaTU3UPOBaHHOE yIipaBJjieHue peluaer KOMILJIEKC
GYHKI[MOHAMBHBIX ~ 3alau  gaHHOro oObekta (K®3). Otm  3amaum
OMMCBIBAIOTCSI MaTeMaTUUeCKOW MOZie/Ibl0, Ha OCHOBE Uero OHM [JOJDKHBI
pemaThCs, T.e. (DYHKI[MOHA/bHbIE 3aZlaud T[IpeBpalllaloTCs B pelllaeMble
3a/laur — KOMIL/IeKC pelilaembix 3azau (KP3).

Peitaemble  3azjaum  SABAAKOTCH  MCXoAHbIMUM s UT. U3
opranu3aioHHol ctpyKtypel (OC) u KP3 onpefensiercs dbyHKIMOHaIbHas
crpykrypa (PC) UT. D10 mepeueHb 3azady, pelieHHe KOTOPBIX HEOOXOIHUMO
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obecrieynThb AJIs1 KaXJOro K3 37eMeHTOB, IMO/ipa3je/ieHui JaHHOTO OObeKTa.
IIpu 3TOM CeflyeT NMOMHUTb, YTO BCE 3/IeMEHTbl HaXOAATCA B TOCTOSTHHOU
B3aUMOCBSI3U.

OcHoBHble (yHkruu WT — 3T0 peanusanms mporjeccoB cbopa,
MOJATOTOBKY, Tepefiaud, XpaHeHWs, 00paboTKM U  TpeAcTaB/ieHHs
vHdopmaiuu. Ho 5TW (QyHKIUMM TOAUMHEHBbI TJjiaBHOW 3azaue UT —
MOJIy4YeHUI0 HOBOM MH(OpMallMid Ha OCHOBe 3HaHWM, TMOJyuYeHHbIX TIpU
nepepaboTKe JAHHBIX.

Peamu3aiusi UT Gasupyercs Ha cpeAcTBax HWH(POPMALIMOHHOM
TexHojioruu (CUT):

* MC — maremaTHuecKue CpeJCTBa — COBOKYITHOCTb MOJe/iel pa3Horo
ypoBHsi. OT T/100anbHBIX MOZe/iell MPUHSATHS pellleHuid o0 BCeM 3ajavaM
yrOpaB/JeHUss [0 YacTHBIX MOJelell  OTAe/NbHbIX WH(OPMAaLMOHHBIX
rporjeccoB. [Ipy paccMOTpeHMM MaTtemMaTU4YeCKUX MOZe/ied HCIOIb3yeTCs
TIDUHLIATT  IeKOMITO3UI[MH, T.e. Tiepexof OT Oosiee OOIUX K YaCTHBIM
MoZesiM. DTU MPOLeypPbl Pea3yrTCA C MOMOILIBI) TUMOBBIX MPOEKTHBIX
pelleHuH .

e TC — TtexHuueckue cpenctea WT; BKIOUAKOT BBIYMC/IWATE/bHbIE
MalllMHbl pa3HbIX YPOBHEW U CIieljuajlu3vpOBaHHbIe YCTPOMCTBA Ha HX
ocHOBe — APM&I, ceTH, OPITeXHUKY U T.[.

e AC — airopuTMHUUeCKHe Cpe/iCTBa; BK/IIOUAIOT B Ce0sl a/rOpUTMBbI
peamuzatmu  MC, T.e. wmogeneii. AC pacKpbIBalOTCSi Ha OCHOBe
nporpaMMHOT0 obecrieueHust. Ciofjla OTHOCSITCSI OTiepal[iOHHbIE CHCTEMBI,
CUCTeMbI TIPOTpaMMUPOBaHuUsi, ob1jecricTeMHoe U ripukiazHoe T10.

* VC — undopmalmoHHble cpefictBa. K HUM oTHOCATCS 6a3bl U GaHKU
JTaHHBIX, Oa3bl 3HAaHUM.

e M/IC — MeTogHUueCcKUe CpezCcTBa — ONUCAHWS, UHCTPYKLIMU U [Ipyras
JOKyMeHTalusi 10 uchojb3oBaHuio WT s pelneHuss (PyHKLMOHATbHBIX
3a/1a4 yIipaB/IeHuUs.

O6o061ieHHasi ¢GyHKIMOHaMbHast cTpykrypa WT rmipesacraBieHa Ha
puc. 2.2.
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Pruc. 2.2. O6061jeHHast hyHKIMOHa/MbHast CTpykTypa UT

dopmupoBaHue HHpopMaloHHOro pecypca (PUC) — 3To LieHTpasibHast
dbyHKUMS UHPOPMALIMOHHOTO Tipoliecca. ViMeeTcst B BUAY TOyuyeHHe HOBOU
vHbopMali, oOHOB/IeHHe pecypca. MHbopMal[MoHHbIM pecypc obpa3yercs
TIpU pellleHWM 3a/lau Ha 0a3e opraHu3aliyd WH(POPMAIMOHHBIX IMPOLIECCOB
(OUII). CreikoBKa OTAe/NbHBIX (a3 HHGMOPMAIMOHHOTO Tipoijecca (cOop,
obpaboTka, mepesiaua U /p.) OCYIIECTBISIETCS TIyTeM peaid3al[iu MpoLeayp
(PIT). Tlopg mpoiesypaMy TOHHMMAlOTCSA TIPOLiECChl  Mpeobpa3oBaHus,
KOJMpOBaHUs, Moaynsiuuui. [lpoujeaypbl  aBTOMaTU3UPYHOTCS — MyTeM
peanu3aliui HHGOOPMAaIMOHHO-BEIUUCUTEMBHBIX paboT (PP).

[IpogemMoHcTprpoBaB Hamvuuve CTPYKTypbl T, Mo)KeM mpusHaTh, 4TO
TepBOMY TpH3HAKY 6onbinoii cuctemsl T ymoBieTBopsieT.

2. Hannume egnHOM 11/ (PYHKLIUOHMPOBaHUA

Bonpimasi cucreMa wMmeeT eAuHYIO Iiesib. Ho B 6osbIoi cucTteme
o0si3aTesTbHO Ha/MuMe TIOJCUCTEM, Y KOTOPBIX TakKKe eCTb COOCTBEHHBIE
1jer. [TOHSTHO, UTO 11e/Tb CUCTEMBI TTOAUHHSIET cebe 11e/Ti TIO/[CUCTEM.

ensto UT Kak cucteMsl siBasieTcsi hopMUpOBaHUe HOBOM MHMOpMaIiuy,
WCIIO/Ib3yeMOU [/l TIOBbIlIeHUs] 3((EeKTUBHOCTU [I€UCTBUS TOW CHUCTEMBI,
r/le OHa UCTI0JIb3YeTCs.

CremneHb [JOCTWKeHUsi /00O Lienu, CTosiled Tepes CHUCTEMOM,
ompejle/iseTcsi  TOKa3aTeJeM, KOTOpPbIM  Ha3bIBaeTCst «KpUTepUui
3¢ (PeKTUBHOCTH  (YHKIIMOHUPOBAHUSI  CUCTeMbl».  [Ijid  OTAeNbHBIX
MH(OPMAal[MOHHBIX TPOLIECCOB MOXKHO TIPUBECTU UaCTHble KPUTEpPUU
3¢ (eKTUBHOCTH B COOTBETCTBUM C TEMHU LieJIIMU, KOTOPbIe TIPeC/Ie[yIOT 3TU
TpOoLieCcChbl, HalpyUMep:

e Jlna mpoijecca Tepejaud MH(OpPMalMKM TaKUMH KPUTEPUSIMA MOTYT
ObITh MMHMMaJIbHasi BEPOSITHOCTb OIMIMOKW TIPY OTPaHUYeHUH Ha CKOPOCTh
nepefaud UWHGOPMAIIMM WIM MaKCUMyM CKOPOCTH Tiepefiaud  TIpH
OorpaHMYeHUH Ha BEePOSITHOCTh OIITHOKHU.

o Jins ripoiiecca ripeoOpa3oBaHus: MaKCUMYyM CKOPOCTH
npeoOpa3oBaHysl TPH  OTPaHUUEHUM JOCTOBEPHOCTU BOCCTAHOBJIEHHS
CUTHasa.

OOmmii  kputepuii 3hdEKTUBHOCTH HWHGOPMAIIMOHHOIO IIpoliecca
MOKeT ObITh COpMyIMpOBaH KaK HWHTErpajibHbIM Ha OCHOBE YAaCTHBIX
KpuTepueB. [ljiss 3TOr0 WCIOMb3yeTCsl afiIMTUBHAs WU MYJIbTUTITMKaTUBHAsK
dhopma, yuuTbiBaroliasi BeCoBble KO3(DPUIMeHThI KpUTEPHEB.

3/lecb yMeCTHO yKa3aTb Ha TO, UTO YaCTHble OINTUMYMbI KPUTepHs
MOTYT He COBMajaTb C TJI0OA/IbHBIM KpPUTEPUEM, UTO TOJTBEPXKAaeTCs
CBOWCTBOM 3Mep/)KEHTHOCTU OOJIBIIIMX CUCTEM. OMepOXCeHMHOCMb —
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BHyTPeHHee CBOMCTBO Oonbiiodi cuctembl o00nafaTh YepTamMu, He
MPUCYLLIUMU HU OLHOMY ee 3jieMeHTy. lloz s/nemeHTOM 37ech uUMeeTcs B
BUAy TmoAcucteMa. Uem Oosiblile crcTeMa M MeHbllle pacCMaTpUBaeMbIi
3/IeMeHT, TeM Oosbllie, BepOosiTHee pa3/iMuus B CBOMCTBAX. DTO TIPOSIB/SETCS
B TOM, UTO TIPU ONTUMMU3ALIUU TIPOLIECCOB YNPaBJIE€HUS YaCTHbIe ONTUMYMbI
MO/ICKCTEM He COBMAJAOT C TJo0a/bHBIM OINTUMYMOM KpHUTepHusi Bcei
CUCTEMBI.

[ToaToMy, YK KOA MbI pemman paccMaTpuBath UT Kak «OOMbIIyro»
CUCTeMYy, CJeAyeT TIOMHUTb O CBOWCTBaXx SMEp/KeHTHOCTU [IpU
omnpefie/ieHUM Kputepusi 3((PEKTUBHOCTH, KOTOpbIM, B CBOK 0OYepe[lb,
onpejesisieT 1ie/ib (PyHKIIMOHUPOBAHUSI.

B3aumoelictBre MH(OPMAalIMOHHBIX TMpolieccoB B coctaBe VT f0/KHO
6a3upoBaThCsi Ha OCHOBe B3aWMOYBSI3aHHBIX Iiejieil. A 3TH  1eu
MOJUHHSIIOTCS OZJHOM ri00anbHOM Le/i — (hopMHPOBaHHIO
HMH(OPMaIMOHHBIX peCypCOB.

Mg goka3anu, uro T umeeT 0011yr0 11e/1b ¥ TI0 3TOMY TPHU3HAKY TOXKE
TIO/ITIa/IaeT TI0/T oTpeieieHre «O0MbIIoN CHCTEMBI».

CnenyeT TOJBKO I00aBUTh, UTO 1Ie/TU HeJlb3sl CTaBUTh BHE 3aBUCUMOCTH OT
nMeroIuxcs  cpeactB. CyllecTByeT TPUUYMHHAs CBSI3b MEXKAY LeIsIMUu U
cpeactBamu. llein UT MeHs/iMCh B 3aBUCMMOCTM OT pa3BUTHSA Cpe/CTB
BBIUMC/IUTEIbHOM TexHUKH, [10O u T.1. Pa3sBuTve cpefCcTB UAET U celdac
JIOBOJILHO aKTHBHO. [103TOMy MOXKHO TIpeJjBH/IETh U HOBbIE T7I00a/bHBIE 11/
nT.

3. YCTOMYHUBOCTH K BHEIIHUM MU BHYTPEeHHUM BO3MYILIeHHSIM

WUT pomkHa y[AOBIeTBOPSTH TpebOOBaHUSM TOW OpraHU3aljMOHHOU
CHUCTeMBbl, B KOTOPYIO OHa BHefpsieTcsi. MHdopMalmoHHble mpoijeccbl UT
HEIpEepbhIBHO TOJBEPralOTCs BHELIHWM ¥ BHYTPEHHUM BO3MYILEHUSIM CO
CTOPOHBI OPraHU3allMOHHOW CUCTEMbI. JOTU BO3MYILLEHUS] MOTYT BO3HUKAaThb
Mo C/leJyIIMUM TpAYMHAM: HeafieKBaTHOCTb BBIODAHHBIX  MoJjesiei
peasibHBIM TIpOI[eCccaM, HeWearlbHOCTh pead3allid MOJeNd, OIMMOKU B
JledTe/IbHOCTU TIepCOHa/a, HeHaJe)KHOCThb arrapaTHbIX M IPOrpaMMHbBIX

CpezCTB.
[lpu Bcex 3THX HemnpusiTHOCTsSX cuctema UT pgomxkHa obnagate U
MposIB/ISTH  CBOMCTBA  «romeocrasa». ['omeocrta3 —  yCTOWYMBOCTh

BHYTDEHHETO COCTOSIHAS WM OCHOBHBIX (DYHKLMM CHUCTEMBI, TOAJEepP>KaHUs
COCTOSIHAS yCTOMYMBOIO paBHOBECUS] CHCTeMbl C BHellHel cpepou. [lpu
V3MEeHEeHMY BHEILIHUX YCJIOBHM MeXaHW3M CaMOperyJMpOBaHUsl CUCTEeMbI
Jo/DKeH obecrieunTh OBICTpOe pearvpoBaHUe CHCTeMbl Ha HW3MeHeHHe.
["omeocTas — 3TO CBOKCTBO, MPOSIB/IIEMOE BO BHELIIHUX CBSI3SIX CUCTEMBI.
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YcToluMBOCTh cUcTeMbl 00OecrieurBaeTcsl 3a CUeT BBeZileHUs] 00paTHbIX
CBsi3ell Ha pa3/IMUHbIX YPOBHSX OpraHM3aliiy WH(OPMAaLMOHHBIX MPOLIeCCOB.

CoxpaHeHUI0 YCTOWYMBOCTHA TIOMOTAlOT TakKWe Mepbl, KaK BBeZieHUe
TECTOBbIX CHUTHAJIOB, TIpUMeHeHWe U30BbITOUHbIX KOZOB, U30BITOUHBIX
CUTHAJIOB U CTPYKTYP, HalpyuMep:

e [Ilpu  mepemaue  uwHbOPMALMM  CpeAcTBaMU  obecrieueHUs
YCTOMUMBOCTM K BHELIHMM  BO3MYIIeHUsM (1oMexam)  SIBJISIFOTCS
TIOMeX0YyCTOWNUMBBIE BUBI MOAY/ISILIUN, KOPPEKTHUDPYIOIIHE KO/IbI.

e [Ipy xpaHeHurd WH(OPMAIMM yCTOMUMBOCTH OOecrieunBaeTCs
CrieliMaIbHOM opraHu3aleil THPOPMAaI[MOHHBIX MaCCUBOB, KOITMPOBaHKEM.

e KouTtponb 00paboTku uH(OpMalyd 00ecrieurBaeTCsl TeCTaMH,
00OHapy>KUBaIOIIUMU KO/laMH, crieLiabHbIMU CUTHaJ/laMH,
KOHTPOJIUPYIOIIMMU X0/ BEIYMC/IUTEILHOTO TIpoLiecca.

To ectb UT kak cucTema ycToluuBa K BO3MYIIEHUSIM, aJalTHPYeTCS
K HuUM. CpecTBa obecrieueHus ee YCTOMUMBOCTH SIBJISIFOTCS HEOTbeM/IEMOM
yacTbto camon UT.

4. KoM1/1eKCHBIN COCTaB CUCTeMBbI

WUT saBnseTcsi yHUKAJbHOU CHCTEMOM TI0 CBoeMmy cocTaBy. Wwmes
OpraHU3alMOHHYI0 CTPYKTYPY, COOTBETCTBYIOLIYIO TOW CHUCTeMe, KyJa OHa
BxuBisiercsd, WT peanusyeT OrpoMHOe KOIMUYECTBO (PYHKI[MHA Ha OYeHb
pasHbIX Cpe/iCTBax.

OTH CpeficTBa — MOJile/TM W MeTOZbl pellieHus 3a/ayu, 0aHKW [JaHHBIX
1 6a3bl 3HaHWM, IPOTPaMMBbI, TEXHUUEeCKHe CPe/ICTBA 1 CPe/ICTBA CBSI3U.

Takoe pa3HoOOpa3We TIPUBOJUT K OUeHb OOMBIIKMM 3aTpaTaM Ha
pa3pabotky cucrtembl WT. OrpoMeH TpyA Ti0 pa3paboTKe U yBs3Ke
MPOrpaMMHO-aNmnapaTHbIX CPeJCTB U TEXHUKU CBsI3U. KOMIL/IEKCHBIM COCTaB
WUT nopokzaer 00JbIIIOE UKC/IO PEIIeHUH /11 KOHKPETHBIX pa3paboTok,
MO3TOMY O4YeHb Ba)KHOM 3ajauedl SB/AsSeTCS TUIMU3alUs pelleHud B
COOTBETCTBUM C YPOBHSIMHU M 006/1aCcTsAMHU McTo/ib3oBaHust UT.

BbifiesieHrie TUIOBLIX HarpaB/ieHWW TPUMEHEHHsI T03BOJIUT CO37aTh
Habop TurnoB UT, peanr3yeMbIx Ha CTaHZAPTHBIX TPOTPaMMHO-arapaTHbIX
cpe/iCTBax.

TurnoBou coctaB U'T MOXXHO mpefCcTaBUTh Ha cxeMe (puc. 2.3)
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Puc. 2.3. TurioBoii coctaB cucteMbl UT

WUT HOCUT KOHKDETHbIM XapakTep W COOTBETCTBYET OIpejeseHHON
rpeMeTHOUM o6sacTu. [Ijig 3TOTO B COCTaB T€XHOJOTHM BBOAMTCS «MOJE/Th
npegMeTHoW ob6sactu»  (MITIO). OHa oOpHeHTHMpOBaHa Ha KOMILIEKC
pemaembix 3azauy (KP3). DTta mofens mporpaMmMHO OCYILECTB/SETCS Ha
OBM. Ha ocHOBe peanu3alid 3TOM MOJeIN CTPOSATCS MOJENIU peLleHust
3a/lay OpraHu3alyy MH(OPMAaLMOHHBIX MPOLECCOB [/l JAHHOW CTPYKTYPBI
TEeXHOJIOTUH, T.e.  OMNpeJe/sieTcsi  COBOKYMHOCTb  MH(OPMALMOHHBIX
nipouieccoB (CUIT). BszaumopercTByolye WH(OPMALMOHHbIE TIPOLIECCHI
o0Opa3ytoT KOHTYp repepaboTKu UH(pOopMallvu.

B coorBercTtBUM C TrobanmbHOM 1jenbio UT dopmupyroTcs OGaHKH
JaHHbIXx W 0a3pl 3Hanui (Bl w B3). MimenHo B b3 Bo3HMKaeT HoBas
vH(dOopMalusi, UTo U cocTaB/isieT MH(opMalMoHHbIN pecypc (MP).

PaccmaTpuBaeMbie COCTaB/SIFOLME PeaM3yHOTCS C TMOMOLIBIO CPeJCTB
vHdopmalmoHHou TexHosioruu (CUT).

Mogens mpeaMeTHOM 00/1aCTM BXOJUT B MaTeMaTHUeCKue CpefCTBa;
vHpOpMallMOHHbIe TIporiecchl 06a3upyrOTCS Ha TPOrpaMMHO-arapaTHBIX
cpezncTBax cbopa, repepaboTKU, xpaHeHUst U 00paboTku nuHdopMaryu. bass
JAHHbIX W 0a3bl 3HAHWM BXOJAT B COCTaB WHGOPMAIIMOHHBIX CPECTB.
WHpopmaroHHbie pecypchl (OpPMUPYIOTCS B namsiTi DBM U BBIBOAATCS B
BU/le HOBOM MH(OopMaliuy 1o TpeOoBaHUIO M0Th30BaTe/sl.

Mpb1 gokasand, uro WT o00/1a/jaeT KOMIIJIEKCHBIM COCTaBOM CBOMX
KOMIOHeHTOB. Ee co3maHuve, peanu3anyss U SKCIUIyaTaluys [JOJ/DKHBI
MIPOXOJUTh Ha 6a3e CUCTEMHOT0 TIOXO0/a.

5. CIIoco0HOCTh K Pa3BUTHIO

Haxkower1, niaToe ycioBue cooTBeTcTBUs UT «O0JBIIMM cUCTeMaM» —
CTIOCOOHOCTE K Pa3BUTHIO.

Pa3sutuie VT [f0/DKHO UATH, BO-TIEPBBIX, TI0 ITyTH OXBaTa BCe OOJIbIIIEro
KOJIMUeCTBa YPOBHEM YympaB/eHWs B CUCTEME U, BO-BTOPBIX, MO MYTH

45



paciIMpeHusi KOJIMUeCTBa BbIMOIHSAEMbIX (PyHKIMW. [IpUHIIMIIHAIBHO HOBbBIE
BO3MOJKHOCTH B Pa3BUTUU TEXHOJIOTUU JlaeT MOsIBIEHWe HOBBIX CPECTB. JTO
cpeJCTBa peanu3aliii UH(POPMAILIMOHHBIX MPOLIECCOB, BO3MOXKHO, pa3paboTka
HOBBIX HOcUTesel WHGOpMAalUM, HOBble CpeACTBa HaKOIJIeHUsl. ITO
COBEPILIEHCTBOBAHUS BBIUMCIUTE/bHBIX CPEeACTB, MPOrPaMMHO-aMMapaTHbIX
cpeactB  HaripuMep. CoBeplilieHCTBOBaHUWE 3KCIEpPTHBIX CUCTeM JacT
BO3MOXXHOCTh W3MEHUTh XapaKTep «IIPUHSTUS pellleHuid», T.e. mobepeTcs
[10 BEPXHEero yPOBHS OPraHU3al[MOHHOW CTPYKTYPbI CUCTEMBI yTIPABJIEHMUS.

Takum o00pa3oM, OTBETHB TIOJIOKUTENBHO Ha TMSTb TIPebSBIeHHBIX
BOMpocoB, cootBeTcTByeT 1M WMT CTpyKType «OOMBIINX CHUCTEM», MbI
MOJIyYuM MpaBO WM BO3MOKHOCTb mnoctymaTte ¢ WT B cooTBeTCTBUM C
CUCTEMHBIM MOAXO0AOM. Bocronb3dyemcsi 5TUM TpaBOM U TIPUCTYIIHUM K
CO3/IaHUI0 CHUCTeMbI «MH(OpPMaI[OHHAs! TEXHOIOTHS».

2.4. NudopmaniioHHasi TEXHO/IOTHS KaK CHCTeMa

WHdbopMal[ioHHast TEXHOOTHSI — COBOKYITHOCTb METOJ0B U CIIOCOOOB
noyiyueHusi, o6paboTKH, TipejcTaBieHUs WH(OPMAIMK, HaIpaBjeHHBIX Ha
W3MeHeHWe ee  COCTOSIHUS, CBOWCTB, (OpMBI,  COJepXaHus U
OCYILIeCTB/IsIEMbIX B MHTepecax IMoJib30BaTe/ei.

MO>XHO BBIJEMUTh TPU YPOBHSI pacCMOTPeHUs] WH(OPMALMOHHBIX
TeXHOJIOTUH:

1. Ilepeblili yposeHb — meopemuueckuil. OCHOBHasi 3aflaua — CO3/laHHe
KOMILJIEKCa B3aMMOCBSI3aHHBIX MoJesieli MH(OPMALMOHHBIX TPOLIECCOB,
COBMECTUMBIX NTapaMeTpUUeCcKu U KpUTeprUaabHO.

2. Bmopoli ypogeHb — uccnedogamenbckuii. OCHOBHas 3afaua —
pa3paboTKa MeTO/0B, TO3BOJSIOMINX aBTOMATU3UPOBAHHO KOHCTPYHWPOBAThH
ONTUMAaJ/IbHbIe KOHKPETHbIE MH()OPMaLMOHHbIE TeXHOJIOTHH.

3. Tpemuli ypoeeHb — Npuk/1adHOU, KOTOPHIN 1iesiecoo0pa3Ho pa3fienuThb
Ha [IBe CTPaThl: UHCTPYMEHTA/IbHYIO U MIPEIMETHYIO.

VHcTpyMeHTanbHast cTpata (aHaror — oOopyZioBaHWe, CTaHKW, WH-
CTPYMEHT) orpefie/isieT NYyTU U CPeJCTBa peanv3alldd WH(OPMALIMOHHBIX
TEeXHOJIOTUM, KOTOpble MOXXHO pa3feJiTb Ha MeTOAuYecKue, WH-
(¢opMmalMoOHHbIe, MaTeMaTH4ecKue, aJrOpuTMUUecKue, TeXHUYecKhe U
MporpamMMHBbIe.

[IpeameTHasi cTpara CBsi3aHa CO CrieliM(hHMKOW KOHKPeTHO! TpeAMeTHOM
00/71acTh ¥ HaXOAUT OTPaKeHHe B CTeIMaTN3UPOBAHHBIX UH(POPMAaI[MOHHBIX
TeXHOJIOTUSIX, HarllpuMep: OpraHu3allOHHOe yIIpaB/eHUe, yIIpaBJ/ieHUe
TeXHOJIOTUYECKUMU TIPOLleCcCaMy, aBTOMaTHM3UPOBAHHOE TPOEKTUPOBAHMUE,
obyueHue # Jp.
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YcnerHoe BHeZpeHWe WHGMOOPMAIJMOHHBIX TEXHOJIOTUM CBSI3aHO C
BO3MOXXHOCTBIO UX TuUmu3aluu. KoHkpeTHass nHGOpMal[MOHHAsE TeXHOJIOTUS
o0/1a/jlaeT KOMILJIEKCHBIM COCTaBOM KOMITIOHEHTOB, TIO3TOMY 1ieiecoo0pa3Ho
OTpefie/TUTh ee CTPYKTYPY U COCTaB.

KonkpeTHast uH(pOpMalLiMOHHAasi TEXHOJIOTHSI OTIPe/IeJisIeTCsI B pe3y/ibTaTe
KOMIWISALIMA W CUHTe3a  0a30BbIX  TEXHOJOTMUECKUX  Ofeparui,
Criel[MaIM3MpOBaHHbIX TeXHOJIOTHI U CPe/ICTB pean3alivu.

TexHo/MOTUUeCKUA MpOIeCcC — YacTh HH(OPMaI[MOHHOTO Mpoliecca,
copeprkallas AeuctBus (pusrueckue, MexaHUUeCKrde U [Ip.) TI0 U3MEHEeHUH0
COCTOSIHUSI UH(OpMaI[UH.

WudbopMal[ioHHass TexXHOJIOTHsI 0a3upyeTcss Ha peanu3aniu WHQOP-
MaI[MOHHBIX TIPOIIeCCOB, pa3HoOoOpa3ue KOTOpPbIX TpeOyeT Bbizie/IeHus
6a30BbIX, XapaKTepHBIX /15 Jit0601 HHMDOPMAaIIMOHHON TeXHOIOTHH.

ba30BbIii  TEXHO/IOTUYECKUI TIPOL[eCC OCHOBaH Ha WCIOIb30BaHUU
CTaHJAPTHBIX MoOJe/iell M WHCTPYMEHTalbHbIX CPeACTB U MOXKeT ObITh
WCTI0/Tb30BaH B KaueCTBe COCTaBHOM YacTy MHGOPMAL[MOHHOM TexHomoTun. K
WX YHCIy MOKHO OTHEeCTH Orlepaljui W3BJeueHusi, TPaHCTIOPTUPOBKH,
XpaHeHus1, 00pabOTKM U TIpe/icTaBIeHUst UH(OPMALIUH.

Cpeay 6a30BBIX TEXHOJOTHYECKUX TTPOL[ECCOB BbIZIE/THM:

* u3BJieueHre UHGOPMaIUY;

TPaHCTIOPTHPOBaHUe UH(MOPMalLIUY;

06paboTKy nHpopmaly;

XpaHeHHe UH(pOpMal1y;

Tpe/icTaB/ieHHe U UCT0/Ib30BaHKe WHMOopMaIuu.

[Mporjecc u3eneueHuss nHGOPMALMKM CBSI3aH C MepexoioM OT peasbHOTO
Tipe/iCTaB/IeHUsl TIpeIMeTHOM 00/1aCTU K ero OnmucaHuio B (hopMasbHOM BHje
Y B BUJIe JaHHBIX, KOTOPbIe OTPakaloT 3TO Tpe/iCTaB/IeHue.

B mpoiiecce mpaHcnopmupoeaHusi OCYIIeCTBJISIIOT Tepefauy WHQOP-
MaliM Ha PacCTOsIHWe /11 YCKOPeHHOro oOMeHa M OpraHu3aiji ObICTPoro
JOCTyTIa K Hel, UCTI0JTb3ysl TIPU 3TOM Pa3/IMyuHbIe CII0COObI TIpeobpa3oBaHusl.

[Tporjecc obpabomku WHGOPMAIUM COCTOMT B TOMYYEHUU OJJHUX
«HGMOPMAIMOHHBIX 00BEKTOB» U3 JPYTUX «WH()OPMALIMOHHBIX 0OBHEKTOB»
MyTeM BBIMIOJTHEHUSI HEKOTOPbIX aATOPUTMOB; OH $IBJ/IIeTCS OAHOW U3
OCHOBHBIX OIlepaliuii, BBLITIOJIHAEMbIX HaJ, UHGOpMallveil, W TJIaBHbIM
CpeZiCTBOM yBenueHUs ee o0beMa U pa3Hoobpasusi.

[Tpoliecc xpaHeHust CBsi3aH C HeOOXOAMMOCTbIO HAKOIIJIEHUS] W JIO/T0-
BpEMEeHHOr0 XpaHeHUsl [aHHbIX, obOecrieueHWEM UX aKTya/JbHOCTH, Lie-
JIOCTHOCTH, 6€301aCHOCTH, AOCTYITHOCTH.

[Mporjecc npedcmasneHus v WCI0JIb30BaHUs MH(GOPMALIMK HarpaB/ieH Ha
pellieHHe 3aZlaud AOCTyrna K WH(OpMaluu B yAOOHOW i T10/Ib30BaTess

dbopme.
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ba3zoBble nHGOpPMaIMOHHBIE TEXHOJOTHH CTPOSATCS Ha OCHOBe 0a30BBbIX
TeXHOJIOTUUeCKHUX Orlepaluii, HO, KpoMe 3TOro, BK/IIOUAKOT psifi CIie-
upryecKuX Mofiesielt U UHCTPYMeHTalbHbIX CPeZiCTB. DTOT BUJ, TEXHOJIOT UM
OpHEHTUPOBaH Ha pellieHHe Orpe/le/IeHHOTO Kjacca 3a/ad M MCIIO/b3yeTcs
B KOHKDETHBIX TEXHOJIOTUSIX B BUJle OT/eSbHOU KOMMOHeHThl. Cpeau HUX
MO>KHO BbIZIEJIUTD:

® MYJIbTUME/[Ma-TeXHOIOTHY;
reovH(opMal[iOHHbIe TeXHOJIOTUH;

TeXHOJIOTUU 3allliThl HH(OPMaLIUY;
CASE-TexHo/ioruy;
Te/IeKOMMYHUKalMOHHbIE TEXHOJIOTUY;
TeXHOJIOTUU MCKYCCTBEHHOT'O MHTeJ/IeKTa.

Crierfudvika KOHKPETHOHM TIpeAMeTHOM 00/laCTM HaxXOAUT OTpakeHUe
B CTeI[Ma/IM3UPOBAaHHBIX ~ WH(GOPMAIL[MOHHBIX ~ TEXHOJIOTHAX, HarpuMmep,
OpraHU3aIliOHHOe yIIpaB/ieHHe, yIIpaBleHWe TeXHOJOTHUYeCKUMU IIpo-
1[eCCaMH, aBTOMAaTHU3UPOBAHHOE TIPOEKTHUpOBaHUe, oOyuenune u ap. Cpeau
HUX Haubosiee TIPOABUHYTHLIMU SIBJISIIOTCS CJieAyIole HWHMOPMaIOHHBIe
TeXHOJIOTUMU:

® OpraHu3allMOHHOTO yTipaBjeHus1 (KOpIriopaTvBHbIe WH(MOPMaI[MOHHbIE
TEeXHOJIOTUH);

® B [POMBIIIEHHOCTHA U 9KOHOMUKE;

¢ B 0Opa3oBaHUY;

® aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUSI.

AHanoroM MHCTpyMeHTajbHOW 6a3bl (060py/0BaHWe, CTaHKH, WHCT-
DYMEHT) SIBJISIFOTCS CPeJCTBa peanu3aliui MHGOPMAL[MOHHBIX TeXHOJIOTHM,
KOTOpble MOJKHO Ppa3fie/luTh Ha MeToAuuecKude, UH(POPMAILIMOHHbIE,
MaTeMaThueCcKre, airOpUTMUUeCKHe, TeXHUUeCKre U IporpaMMHbIe.

CASE-mexHonozcuss (Computer Aided Software Engineering — Kowm-
nmploTepHOe  ABTOMaTH3upoBaHHOe  [IpoekTupoBaHue [IporpamMmHOro
obecrieueHusi) SIBASIETCS CBOeOOpa3sHOM «TeXHOJIOTUUECKOW OCHACTKOM»,
MO3BOJISAIOILEH  OCYIeCTBUTh ~ aBTOMAaTU3UPOBAaHHOE  IPOEKTHPOBaHUE
VH(OPMAaLMOHHBIX TEXHOIOTHM.

Memoduueckue cpedcmea oripefesnisitoT TpeboBaHUs TIpU pa3paboTkKe,
BHe/IDEHUH U 3KCIUTyaTal[ui WH(OPMAaI[MOHHBIX TeXHOJIOTHM, obecrieunBasi
MH(OPMAI[MOHHYI0, TPOTPaMMHYI0 U TeXHWYECKyld) COBMECTHMOCTb.
HauboJ/iee BayKHBIMU U3 HUX SBJSIIOTCS TpeOOBaHMS 10 CTaHJapTU3allvu.

Hugopmayuonuble cpeocmea obecrieurBaioT 3hdeKTHBHOE TIpeji-
CTaBJ/ieHHe TIpe]MeTHOM 006/1acTH, K UX YUCTY OTHOCATCS WHGOpPMAL[OHHbIe
MOJle/I, CHUCTeMbl KJaCCU(PUKAI[MM U  KOAUPOBaHUS MHOpMaLUn
(ob1epoccutickre, oTpacieBbie) U fip.
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Mamemamuueckue cpeocmea BKIHOYAKOT B cebs Mojenu peleHus
(GYyHKI[MOHAMBHBIX 3aZlad M MOJeNd OpraHu3alui  HWH(POPMAaIMOHHBIX
rpoiieccoB, obOecrieunBaroie 3h(eKTHBHOe TIPUHSATHE peleHus. Ma-
TeMaTUUeCKWe CpeJCTBa aBTOMAaTHUeCKU TepexofsT B a/JrOpUTMHUUeCcKHe,
obecreurBaroIIyie WX peair3alyio.

TexHuueckue U Npo2pammHble Cpe/iCTBa 3aZlal0T YPOBeHb peanu3aliuu
MH(OPMAaI[MOHHBIX TEXHOJIOTUM KaK MpU MX CO3[aHUM, TaK U MpU UX
peasiv3alyu.

KoHkpeTHast uH(popMal[OHHasi TeXHOJIOTHsI OTpe/ie/isieTCsl B pe3y/bTaTe
KOMITWISILIUM U CHHTe3a 0a30BbIX TEXHOJOTHUECKUX OTepaliii, «0TPacIeBbIX
TeXHOJIOTUi» U CPe/ICTB peasv3alivu.

2.5. UH(opmaruoHHOe ynpaB/ieHue

CnoBo «yTipaBjieHWe» B COBPEMEHHOM MHpe YIIOTpeOJIeTCsl CTOJb Ke
4yacTo, KaK U CJI0BO «MH(pOpMaLUsi». YnpaeneHue — 3TO 1ieJieHarnpaB/ieHHbIN
TpoIiecCc, OH JOJDKeH o00ecreuuTs Oripefie/ieHHOe TioBejleHe O0ObeKTa
yTpaB/ieHUs], JOCTW)KeHWe oripefiesieHHOW 1ienu. [ljis 3TOro Hy»KeH IiiaH
yrpaBjieHusi,  KOTOpbIM  peanu3yeTcs  yepe3  I[0C/Ie[0BAaTeSbHOCTb
yOpaBASIONIMX KOMaH/[, TiepeflaBaeMbIX TI0 TIpIMOM CBs3u. Takast
T0C/Ie/0BaTeTbHOCTh Ha3bIBAETCS aITOPUTMOM yTIPaBJ/IeHUSI.

OCHOBHBIMM KOMITOHEHTaMU YIIPaBJIeHUs! SIBJISSFOTCS Lie/ib YIIpaB/IeHMUS,
CyOBeKT U OO0BEeKT ympaB/ieHusi, cpefia, B KOTOPOW OCYIIeCTBJISeTCS
JesiTe/IbHOCTh CyObekTa U 00beKTa, yrpasJisitolijee BO3/elCTBUe, TIpsiMasi U
oOpaTHasi CBsI3b, pe3y/bTaT yrpaBaeHMUs.

KubepHemuka — «WCKYCCTBO yIIpaBJieHUsl», OCHOBaTesieM KOTOpPOM
spyisietcsi H. Bunep. OCHOBHOe T0/I0)KeHHe KHOepHETHKH TaKOBO: 001ie
TIDUHIUITBI ¥ 3aKOHOMEPHOCTU YTIpaB/ieHWs CIIpaBeJ/IuBbl [Jii CUCTEM
Pa3IMUHON MPUPO/Ibl. OTa OOIITHOCTH TIPOSIBIIIETCS MPEX/Ie BCEro B TOM, UTO
yrnpaBjieHWe TI0 CBOeM CYyTH eCTh COBOKYITHOCTb WH(MOPMAaIMOHHbBIX
npotieccoB.  OcylillecTBieHWe  TIpoLiecca  ymOpaB/eHUs — COMPSDKEHO €
repesiaueii, HakoIUIeHWeM, XpaHeHHeM U TiepepaboTKoM uHMOPMaIH,
XapaKTepu3yIolliel yrpas/isieMblii 00bEKT, X0/, TIpoliecca, BHeIlIHHe YCIOBUS,
MporpaMMmy [1esiTeJIbHOCTU Y TIp. YTipaB/jieHre HeBO3MOXKHO 0e3 Toro, 4Tobbl
00BbekT ympaBiaeHus (OyJp TO MalllMHA WIA aBTOMaTUuecKas JIMHUS;
Tipe/iNpysiTHe WM BOWCKOBOE COe/MHEHHE; >KUBasi K/ieTKa, CUHTe3HUpYHoLasi
6eso0K, WM MBIIIILA; TEKCT, TIO/|/IeXKallvii TIepeBoAly, Wi Habop CHMBOJIOB,
npeoOpa3yeMblii B Xy/0)KECTBEHHOe TIPOM3Be/leHHe) | YIIpaB/Isioliee
YCTPOUCTBO (MO3T Y HEpBHAasl TKaHb ’KWUBOTO OPraHW3Ma WM YNPaBJISIOLLIAN
aBTOMaT) 0OMeHUBAIUCh MeXAy co0oit nHMOopMaliet.
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B nrobom miporjecce yripaBieHUs] BCerjia MPOUCXOJUT B3aUMO/JeHCTBUe
JIByX TIOJICUCTEM — YIIpaB/siOLleld U yrpas/sieMor. Eciv oHM coefvHeHbI
KaHajlaMM TpsMOM M 0OpaTHOM CBSI3W, TO TAaKyH) CHUCTeMYy Ha3bIBalOT
3aMKHymotl, Wi cucmemoll ¢ obpamHoti cesasbio. [1o KaHamy mpsMOi CBsSI3u
repeslalOTCsl CUTHa/Abl (KOMaH/bI) yTpaBjeHus, BbipabaTbiBaeMbie B
ynpaepistomieit cucreme. [loguuHsIsiCb 3TUM  KOMaHJaM, yIipaBJ/isieMbli
00BeKT ocyllecTB/sieT cBOM paboune (yHKIMU. B cBolo ouepeib, 0ObeKT
yTpaB/ieHUs] COeJUHEH C YIIPABJISIONIeN CHUCTeMOM KaHa/ioM 00paTHOM CBsI3H,
10 KOTOPOMY TIOCTyTIaeT WH(GOPMALIUSI O COCTOSTHUM YIIPaB/IsieMOro 00beKTa.
B ympaBssitorrieii cricteme 3Ta MH(pOPMaLWs UCIIO/B3YeTCs AJisi BbIPAOOTKU
HOBBIX YTIPABJISIFOIIUX BO3/I€UCTBUIA.

Ho wuHorga  ObiBaeT Tak, YTO  HapyllaeTcsi  HOPMaJbHOe
(GyHKL[MOHMPOBaHUe KaHaja MpsiMoi uau obpaTHOM cBsizu. B 3ToM ciiyuae
CUCTeMa yTpaB/ieHUs CTaHOBUTCS pa3oMKHymol. Pa3oMKHyTasi cucTeMa
OKa3bIBaeTCsl HeCII0COOHOM K yripaB/ieHHI0. U B 3TOM ciiyuae Bpsifi I MOYKHO
O’KUJIaTh AOCTW)KeHHs 3aJaHHOM L|e/U J1eITe/IbHOCTH.

Bupl yripaBieHUs] MOXKHO K/TaCCU(HUITUPOBATh C/IeAYIOLAM 00pa3oM:

® [0 CTelleHW aBTOMaTU3alluy: aBTOMaTUUeCcKoe, aBTOMaTU3MPOBAHHOE,
HeaBTOMAaTH3UPOBaHHOE yTIpaBJieHUE;

® 10 yuery ¢akTopa BpPeMeHH: yIIpaB/ieHHWe B peasbHOM MacliiTabe
BpeMeHH, ONpOCHOe (BbIOOPOUHOE) yripaB/ieHue, yrpaB/ieHue C 3a/[eP>KKOM;

® 110 BUJY YIPAaB/SIOIIMX BO3AEHUCTBUM: YIIPAB/IeHHe TTOCPEICTBOM KOMaH/,
yTipaB/ieHre yepe3 a/ilrOpUTM, yTIpaB/ieHVie Ha OCHOBe CHUCTeMbI MPaBWI U TIP.

CyuiHocTh  KuOepHeTHYeCKOro TOAXoJa K  pelleHuro  3ajaud
yrpaB/jeHusi CI0XKHBIMHA CHCTeMaMHM CBOJUTCS K TakK Ha3blBaeMOM MOZen
yepHOro simuka. I1o OTHOLIEHUIO K MCC/IeyeMOil CUCTeMe OIpeessitoTCs
JUIIb BXO/IHbIE W BBIXO/IHbIe CHUTHA/bl, OMUCHLIBAETCS B3aWMOCBSI3b MEX[y
HUMU. BXOoziHble W BBIXO/IHbIE CHUTHA/bl, HE3aBUCUMO OT HUX (HHU3UUeCKOU
TIPUPO/bI, WHTEPIIPETUPYIOTCS Kak WHbopMaiys. Ilo3Tomy yripaBieHHe
CHUCTEeMOW paccMaTpUBaeTCs Kak MHGOpPMalMOHHOe B3auMO/IeliCTBHe C Heu
HEKOTOPOT'0 yIPaBJISOIero 00beKTa.

OCHOBHBIM OTKDBLITMEM KHOepHeTHUeCKOW HayKu SIBJISIeTCS TIPUHLIUTL
YHUBEpPCATbHOCTH CXeMbl YIIpaBleHUs C OoOpaTHOW CBsi3bl0. JTa MO/esb
yTpaBJieHuUs pacnpoCTpaHsIeTcst Ha TeXHUUeCKUe YCTPOMCTBa,
buoiornueckre M ColjdaabHble CUCTEMBI.

[Mony cucmemoli ynpaeneHus TIOHUMaeTCsi BCS  COBOKYITHOCTB
YTIPaBJISIIOLIMX CPe/CTB: YIPaB/ISIOIINI 00beKT, KaHaslbl TIPSIMOi ¥ 0O6paTHOM
CBsI3U. AJITOPUTM YTIpaB/ieHusl sBJsieTcsl WHGOPMAIIMOHHONW KOMITOHEHTOM
CUCTeMbI YTIpaB/IeHHsI.

CnenyeT omnpefenuTb TOHATHE caMoynpasasemas cucmemd. ITO
HEKOTOPbIN elUHbIi O00BEKT, OpraHvW3M, B KOTOPOM IIPUCYTCTBYIOT BCe
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KOMIIOHEHThl CUCTeM YyripaBjieHusi. [IpuMepaMu TakuxX CUCTEM SIBJISFOTCS
JKUBbIe OpraHU3Mbl, HanboJ/iee COBepILIeHHBINA 13 KOTOPBIX — UesIOBeK.

Co3maHue MCKYCCTBEHHBIX CaMOYIIPaB/IseMbIX CHUCTEM — OJHa U3
CJIOKHEMIIIMX 3a7lau HayKhd M TeXHUKU. PoOOTOTeXHHWKa — MpHUMep TaKoro
Hay4YHO-TEXHUYECKOT0 HarpaBeHUsI.

Cucrtembl ympaBleHUsT C UCronb3oBaHMeM OBM  Ha3biBaroTCst
aBTOMAaTU3MPOBaHHbIMU cucTeMamu ynpasneHus (ACY). Kak npasuno, ACY
OpDUEHTUPOBAaHbl HA yMpaB/JeHUEe [1eITeJbHOCTbI0 TPOU3BO/ICTBEHHBIX
KOJUIEKTHUBOB, TIpeAnpusaTvii. OCHOBHas IieJib TaKUX CHUCTeM — OBICTPO U
TOUHO  TIPEJICTaB/STh PYKOBOAMTENSIM  TPEANPUATHS  HeoOXOAUMYIO
MH(pOpMaLMIO [/ TIPUHATUST YOPAB/SIOIIUX pellleHrud. 3aZilauM, pelliaeMble
cpegctBamu ACY, oTHOCATCS K 06/1aCTU SKOHOMUUECKOM KUOepHeTUKHU.

ABTOMAaTH3UPOBaHHbIE CUCTEMBI yIIPaB/Ie€HUs — KOMIIJIEKC TeXHUUeCKUX
¥ TMpOrpaMMHBIX CPe/ICTB, 00ecrieunBarol[MX B TECHOM B3auMO/IeHCTBUU
C OTZIeJIbHBIMU CTIeLIMaJMCTaMU WM KOJUIeKTUBAMU YIIpaBjieHHe O0O0BbeKToM
B TIPOM3BO/ICTBEHHOM, HayYHOU W/ 0011jecTBeHHOM cdepe.

OcHoBHOe mnpeumyllectB0O ACY nepep TpaJULMOHHBIMU MeETOAAMU
yTpaB/ieHUs] COCTOUT B TOM, UTO [/l MPHUHSATHS HEOOXOAWMBIX pellleHuiH
yrpaB/ieHUeCKOMy  TIepCOHally  TpefocTaBisieTcss — Oosiee  TO/Hasd,
CBOEeBpeMeHHasi U [I0CToBepHasi WH(poOpMaLvsl B yA0OHOMN [ BOCIPUSTHS
dhopwme.

[To dyukiusam ACY nojpa3zienisitoT Ha CleAyroIe BU/IbL:

® aJIMHUHUCTPAaTUBHO-OpPraHU3al[iOHHbIE:

O cucTteMmsl yripaB/yieHus npeanpustueM (ACYII);

0 otpacneBsle cucteMbl ynpasnenust (OACY);

® CHCTeMbl yIipaB/ieHUs TeXHOJ0ruuecKuMu npoiieccamu (ACYTII):

0 rubkue npousBoacTBeHHbIe cucTeMbl (I'TIC);

O CHUCTeMbI OJroTOBKU Mpou3BozacTBa (ACYIIII);

O cucTeMbl KOHTpOJIsSl KayecTBa npoaykuuu (ACK);

O CUCTeMbl VIIpaB/ieHUs] CTaHKaMWA C UHWCJIOBBIM TPOrPAMMHBIM
obecrnieuenueM (UITY);

® UHTEerpyvpoBaHHbIe CUCTEMbI, 00BeAUHSIONEe TTepeurcieHHble BU/IbI
ACY B pa3nuuHbIX KOMOWHALIUSIX.

[To pe3ysnbTaTaM JesitebHOCTU pasinyatoT ACY uHbOpPMalMOHHbIE,
MH(OPMaI[MOHHO-COBETYIOIIMe,  YIIpaB/stol[Me, CaMOHAaCTpauBaloIUecs,
caMoo0yuaroImecs.

Baxnbie komrioHeHTel ACY — armapatHoe obecrieueHre, TpOrpaMMHOe
obecrieuenrie, MHMOPMaLMOHHOe 00ecTieueHre, MaTeMaTHUeCcKoe o0OecrieueHue.

WudbopMmaionHoe obecrieuenrie ACY oxBaThIBaeT BCIO [JOKYMEHTAIHIO
(mpaBoBy?tO, HOPMAaTHBHYIO, TeXHUYECKYIO, KOHCTPYKTOPCKYO,
TeXHOJIOTUYECKYH), YUYeTHYI0), Mpe/CTaBJIeHHYI0 B 3JIeKTDOHHOM BUJlEe U

51



HeoOXOoUMYI0 [/is1 yrpaBieHWs TPOU3BOJACTBOM, a TakKe CXeMbl ee
JBIDKEHUSL.

OcHoBHbIMU  3jieMeHTamMu  ACY  AB/ISAIOTCA  aBTOMAaTU3UPOBAHHbIE
pabourie  MecTa  CIeIUAJIMCTOB, OOBeAWHEHHble B  JIOKAJIbHYIO
KOPITOPaTUBHYHO BBIYMC/IUTEBHYIO CETh.

ABTOMaTH3UpOBaHHOe pabouee mMecTo — pabouee MeCTO CIeI[UaJIMCTa,
OCHAIIeHHOe KOMITBIOTEPDOM WM KOMIUIEKCOM  CHel[aJu3upOBaHHbIX
YCTPOMCTB, COOTBETCTBYIOIIMM TIPOTpaMMHBIM 0becrieueHreM, KOTOpDbIe
MO3BOJIAKOT  aBTOMATU3WPOBaTh YaCTb  BbINOJHAEMbBIX  CIIELMaJIUCTOM
MPOU3BO/ICTBEHHBIX OIepaLiui.

OpHa W3 OCHOBHBIX LieJled aBTOMAarTWU3alydhd — BO3MOXXHOCTb JJIst
KKIOro COTPYAHUKA, OTHOCSLerocss K JiroOoMy — Tofpas/e/ieHuto,
rnosayueHuss uHGopmMalMi B TO BpeMs U B TOW (opme, KOTOpbie eMy
He0OXO/IUMBL.

Ocoboe BHUMaHue Tpu BHejipeHUH ACY yenseTcss ueioBeYecKOMY
(dhakTopy.

JItobasi M3 TeXHUUeCKUX CHUCTeM — JIUIIb MeXaHW3M /[ijisi TIOBBIIIIeHUsI
5¢(}EeKTUBHOCTH yIIpaB/eHUsl, TPUHATHS TIPaBU/IBHBIX CTpaTeruyecKux
Y TaKTUUECKUX PpellleHWld Ha OCHOBe CBOEBPEMEHHOM U JI0CTOBEPHOU
“H(OpMaIuK, BblJaBaeMOU KOMITBIOTEPOM. JTOT MeXaHW3M TMO0Jie3eH MpHU
TIPaBWILHOM, 1ie/ieco0bpa3HOM UCITO/Ib30BAaHUU €T0 Ue/IOBEKOM.
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I'nmaBa 3

TEJIEKOMMYHUWKAIINMOHHBIE TEXHOJ/IOT'I

3.1. IloHATHE «TEIeKOMMYHUKALUA»

B obijem ciyuae moj, meaeKOMMYHUKAUUOHHOU Cembl0 TIOHMMAlOT
CUCTeMY, COCTOSIYIO U3 00BEKTOB, OCYIIEeCTB/ISIOIUX (PYHKI[UU TeHepaLuy,
nipeobpa3oBaHusi, XxpaHeHUsI U TTOTpeb/IeHrsl MPOYKTa, Ha3bIBaeMbIX y3/laMU
ceTd, W JIMHUM TiepefiauM (CBA3HM, KOMMYHUKAI[UK, COeJUHEHUM),
OCYILIeCTBJISIFOLIMX Tiepefiauy TMpoAyKTa Mexay MyHKTamu. B mHbopmarrke
TaKUM TIPDOAYKTOM siBsieTcsl MHGOpMalys, a Mo, TeleKOMMYHHKaluen
NnoHUMaeTcss 0oO0MeH wWHQopmalel Ha pacctosHud. K TexHHUYecKum
CpeJcTBaM TeJeKOMMYHHUKALMKM OTHOCSTCSI pafivoriepeaTurKu, TesiedOHBbI,
TesieTalbl, (haKCUMUIbHBIE arrapaTthl, Tejerpad ¥ Haubosee coBpeMeHHOe
CpeJCTBO — KOMITbIOTepHasi KOMMYHUKALYS.

TakuM ob6pa3om, mHGOpPMaI[MOHHAsA CeTb — KOMMYHUKAI[MOHHAsI CeTh,
B KOTOPO#l TIPOAYKTOM TeHepHpOBaHUM, Tepepab0TKH, XpaHeHUus WU
WICTI0JIb30BaHus SIB/ISIETCS] UH(OpMaLUs.

BbryucaumenbHass cemb — WH(GOPMaLMOHHAs C€Th, B COCTaB KOTOPOWU
BXO/IUT BBIUNC/IUTE/ILHOE 000pYy/[0BaHKe.

CoBpeMeHHble WHGOpPMALMOHHbIE TEXHOJOTMM HYKJAIOTCS BO BCe
Oonee coBeplleHHBIX cpefcTBaXx 00paboTku wuH@opmaiuu. I[losTomy
NMoTpeOHOCTM B TaKUX CpeACTBAX TOCTOSIHHO pactyT. OObeanHeHHe
KOMITbIOTEPOB
Y Cpe[iCTB KOMMYHHUKALIMM OKa3aj0 CYIeCTBeHHOe B/MsHUE Ha MPUHIUIIbI
OpraHu3alui KOMITbIOTEPHBIX CUCTeM. Mojiesb, B KOTOPOW OIMH KOMITBIOTEP
BBHITIOJIHST BCIO HeoOXoAuMYylo paboTy 1o o0OpaboTKe AaHHBIX, YCTYITHIA
MeCTO MOZeJv, TIpe/ICTaB/IsoIIeil coboi 60sbilioe KOJMYeCTBO OTAeTbHBIX,
HO CBSI3aHHBIX MeXJy co00l KOMIbioTepoB. Takue cUCTeMbl Ha3bIBarOTCS
KomnblomepHbiMu cemsimu. JlBa wid 6osiee KOMIIbIOTEpa Ha3bIBAOTCS
CBSI3aHHBIMU MeXKAy cO00M, ec/ii OHU MOTYT 0OMeHUBAThCsl MHPOpMaLyeit.

Lenu, nst KOTOPBIX UCTIOJIB3YIOTCSI KOMIBIOTEPHBIE CEeTH:

e [IpemocraBneHWe [JOCTyra K MporpaMmamM, OO0OpYZOBaHUIO U
0coOeHHO [laHHBIM [ijis JiFoOOTO TI0/Ib30BaTessi CeTU. OTO Ha3bIBAeTCs
COBMECTHBIM UCITO/Tb30BaHUEM PECYPCOB.

e (OObecrieyeHre BbICOKOW Ha/Ie)KHOCTH TIPH TIOMOIIM a/bTepHAaTUBHBIX
UCTOYHUKOB uHGpopMaimu. Harmpumep, Bce dailibl MOTyT  OBbIThH
pacrosoXxeHbl Ha ABYX WIA TpeX MallMHAX OJHOBPEMEHHO, TaK UTO eC/iu
0[JHa U3 HUX HeZOCTYITHA 110 KaKOW-T1O0 MpUUYNHE, TO UCTIONb3YIOTCS APYTHe
KOmuu. BO03MOXXHOCTH TIPOZIO/DKAaTh paboTy, HEeCMOTpsi Ha arrapaTHble
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npo6sieMbl, ©UMeeT OObIlIOe 3HaUeHWe il BOEHHBbIX U OaHKOBCKUX 3ajiad,
BO3/yLITHOTO TPAHCIOPTa, 0€30MacCHOCTHU 5/]ePHOT0 peakTopa U T.II.

e OkoHOMHs  cpeAcTB. HeGonbinve — KoMmbiOTepPhl  00J1afjaroT
3HAUMUTEJILHO JIYUIIIMM COOTHOIIIeHWeM 1ieHa-TIPOM3BOAUTETbHOCTb, HEXe/ln
Oonbiiiie. DTO 0OCTOSITENILCTBO 3acTaB/isieT Ppa3pabOTUMKOB CO37aBaTh
CUCTeMbl Ha OCHOBe Mofenu KiueHT-cepBep. OOmeH uHpopMaleil B
MO/Jie/ii K/IMeHT-cepBep OOBIUHO TpUHMMaeT (OpMy 3ampoca cepBepy Ha
BBINO/IHEHUE KaKux-1bo petictBuil. CepBep BBINO/HSET PAaOOTy M OTChLIaeT
oTBeT KareHTy. OOBIYHO B CETU KOJIMUECTBO KJIMEHTOB 3HAUUTEbHO O0JIbIe
YKC/Ia UCTIO/Th3yeMbIX UMU CEPBEPOB.

¢ MacmTabrupyeMocCTb, T.e. CTIOCOOHOCTD yBeMUMBaTh
TIPOM3BOJUTE/ILHOCTh CUCTEMBI 110 Mepe POCTa Harpy3ku. B ciydyae mozenu
K/THEHT-CepBep HOBbIe K/IMEHThl M HOBBIE CEPBepPbl MOTYT A00aBISTHCS TI0
mepe
HEe0OXOJUMOCTH.

* Yckopenne nepenaud uHpopmaiuu. KC gBisieTcs  MOLIHBIM
CPeZICTBOM CBSI3U MEXK/y YZAaJeHHbBIMU JPYT OT Apyra rmojib3oBatesisiMu. Ecmm
O/IVH U3 HUX W3MeHsleT JOKyMeHT, HaXOZSILMICS Ha cepBepe, B PeXKUMe On-
line, ocTasibHBIE MOTYT HeMe/[JIEHHO YBU/IeTh 3TU W3MeHeHHsl.

3.2. IIpyHUUIIBI IOCTPOEHUS
U Kj1accu(uKkanys KOMIIbIOTEPHBIX ceTel

KommbroTepHble CeTy KJIaCCU(PULIMPYIOTCS 0 Pa3/IMYHbIM NTapaMeTpam.

Ilo pasmepy (Mnu MO PACCTOSIHUIO MEXY Y3/71aMU CEeTH) CETH MOKHO
pa3fie/lMTh Ha JIOKaJbHble W TeppUTOpUasbHble (perdoHanbHble U
riiobanbHbIie). Pa3mepnl ceTeil SIBASIIOTCS Ba)KHBIM  K/laCCU(UKALIIOHHBIM
(akTOpOM, TOCKO/IbKY B CeTX pa3/IMYHOro pas3Mepa MpPUMeEHseTCs
pa3MyHasi TeXHUKaA.

Jlokanbubimu cemsimu (JIBC — nokanbHble BEIYUCIUTENBHBIE CETH, WA
LAN, Local AN — Local Area Network) Ha3bIBalOT CeTH, pa3Melljaroliecs,
Kak TpaBWIo, B OJHOM 3IaHWU WK Ha TEPPUTOPUU KaKOW-T100 opraHu3aluu
pasMepamMy [I0 HECKOJbKUX KWJIOMETPOB. VX YaCTO WCHOIB3YIOT [JJIs
MpefloCTaB/IieHrsI COBMECTHOTO JIOCTyrna KOMIBIOTEPOB K  pecypcam
(HarpuMmep, TIpUHTepamM) U oOMeHa wuHpopMaleil. JIoKanbHbIe CeTU
OT/IMYAIOTCS OT JPYTrUX CceTell Tpemsi XapaKTepUCTUKaMU: pa3Mepamy,
TeXHOJIOTMel TepeJjauu JaHHBbIX U TOTIOJIOTHEeN.

PezuonanbHble unu myHuyunanbHble cemu (MAN — Metropolitan AN)
SIBJIAIOTCS  YBeJIMUEHHBIMU ~ BEpPCUSIMH  JIOKAJbHBIX CeTell U 0OBIYHO
WCTIONIb3YIOT ~CXO)KHMe TeXHOMOruu. Takas ceTb MOKeT O0BeAuHSTh
HECKOJIbKO TpeANpUSITUM KOpropalyuyd WKW ropof. MyHULMIaIbHas CeTb
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MO>KeT TIOZilep>KUBaTh Tiepesiauy MGPOBBIX JaHHBIX, 3ByKa W BK/IIOUAThb B
cebs kKabenpHOe TeneBUAeHWe. OOBIYHO MYHUIMIIAIbHAS CETh HEe COJI@PXKUT
MepeK/IoYalolMX 3/JeMEeHTOB /il Tepeajpecalii MakKeTOB BO BHEIIHUE
JIMHUM, UTO YIIPOLLaeT CTPYKTYPY CETH.

I'nobanbHbie cemu (Wide AN mmu 'BC) oxBaThIBalOT 3HAUMTETHHYHO
TEePPUTOPHIO, UaCTO IIeJy0 CTpaHy WU Aa)ke KOHTUHeHT. OHU 00beUHSIOT
MHO>XeCTBO MalllMH, MpeJHa3HaueHHbIX [Ijisi BbITIOJTHEHUS TIPUIOXKEHUN. JTU
MaIlIMHbI Ha3bIBAKOTCSI XOCTaMU. XOCThI COeZIUHSIIOTCS KOMMYHUKaI[MOHHBIMU
TO/ICeTSIMU, WM MPOCTO TOZACEeTIMU. 3ajiaueil TIOZICETU sIBJISIeTCS Tepejiaua
COOOII[eHH OT XOCTa XOCTy, TOAO0OHO TOMy, Kak TeyedOHHas CHCTeMa
TepeHOCUT CJI0Ba TOBOPSIIEro C/ylllalwileMy, T.e. KOMMYHUKaTHUBHBIN
acreKT CeTU — TO/ICeTh OT/e/ieH OT TPHUK/IaJHOTO acreKTa — XOCTOB, UTO
3HAUWTEeHHO YIIPOIIaeT CTPYKTYPY CETH.

Ilo mexHon02uu nepedauu OAHHbIX CETH AESITC:

® Ha IIMPOKOBeIaTe/bHbIe CeTH;

® CeTH C repefiavyel OT y3/1a K y3iy.

[ITupokoBelljaTe/ibHble CeTU 00/aJjal0T eJWHBIM KaHa/IOM  CBSI3H,
COBMECTHO HCII0/Ib3yeMbIM BCeMU MalllMHamu ceTd. KopoTkue coobiiieHus,
Ha3biBaeMble TlaKeTamM, I[IOCbUIaeMble OJIHOM MaIITMHOM, TPUHUMAIOTCS
BCceMM MailliHaMu. ITosie azipeca B TlakeTe yKa3bIBaeT, KOMYy HarlpaB/iseTCs
coobiienue. [Ipy mosyueHUM MakeTa MallliHa MPOBepsieT ero ajipecHoe TioJie.
Ec/iv makeT aZipecoBaH 3TOM MailliHe, oHa obpabatbiBaeT makeT. [lakeTsl,
aZipecoBaHHbIe IPYTUM MallliHaM, UTHOPUPYHOTCS.

CeTu c mepefiaueii OT y3/la K y3/7y COCTOST M3 OOMBIIIOTO KOJMUECTBA
coeMHEHHBIX TIap MallliH. B Takoli ceTH makeTy HeOOXOAMMO ITPOUTH uepe3
psifi TIPOMEXKYTOUHBIX MaIlMH, YToOBl A0OpaThCs A0 TyHKTa Ha3HAueHUs.
YacTo npu 3TOM CYI[eCTBYeT HEeCKOJIbKO BO3MOXXHBIX MyTel OT UCTOUYHUKA
K MO/TyuaTesto.

OOblYHO  HeOOo/bIlIe CEeTH UCIOMB3YIOT  IITMPOKOBEIaTeTbHYIO
repefiauy, TOT/la KaK B KPYITHBIX CeTsSX IPUMEHSIeTCS Tepefiaua OT y3/1a K
y37y.

ITo cmpykmype nocmpoeHus (mono/io2uu) CeTy ToApa3Ae/stoTCS:

® Ha OJHOY3J/IOBble U MHOT'OY3/IOBbIE;

® O/[HOKaHa/ibHble U MHOT'OKaHa/bHbIE.

TepMuH monoso2us cemu XapakTepu3yeT criocob opraHu3aruu
bU3NUeCKUX CBSI3eM KOMIBIOTEPOB U IPYTHUX CETEBBIX KOMITIOHEHTOB. BbIOOD
TOW WIA WHOH TOIMOJIOTMM BJMSET Ha COCTaB HEoOXOAMMOIO CeTeBOIo
o0opyj0BaHusl, BO3MOYKHOCTH pacCIIMpeHUss CeTH U Croco0 yrpaB/ieHus
ceThlo. Bce ceTu cTposiTcs Ha OCHOBe 0a30BbLIX TOTMOJIOTUM: IITMHA, 3Be37a,
KOJIbL[0, siuercTasi. Ha mpakTWKe 4acTO BCTPeUYarOTCsl JOBOJBHO CJIOKHBIE
KOMOMHaLMM 0a30BbIX TOMOJOTHMA. B  3aBUCMMOCTH OT  TOIOJIOTUA
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COeIMHEHUI y3/I0B pa3/ldyaloT CeTU IIMHHOW, KOJIbLIEBOM, 3Be3JHOU,
rviepapXUueCcKou, MPOXU3BOJIbHOU CTPYKTYPHI.

[IIuHHas Torosiorysi — Haubosiee TIPOCTasi M3 BCeX TOTOJIOTHM 1 BeCchbMa
pacripocTpaHeHHas. B Hell wucrnosb3yeTcss oAuH Kabenb, Ha3bIBaeMblit
MarucTpaablo, WIA CErMeHTOM, BJOJb KOTOPOro TOJK/IHOUeHbl BCe
KOMITbIOTEPbl. B ceTu ¢ TOmoJsiorvei wuHa JaHHble B BUJE 3JI€KTPUUYECKUX
CUTHAJIOB Tiepe/laloTCsi BCeM KOMITbIOT€paM CeTH, HO TPUHUMaeT UX TOT,
aZipec KOTOpPOro COBIAaZIaeT C ajpecoM ToJjyuaressi, 3alii(poOBaHHBIM B 3TUX
curHasiax. IlpyueM B KaK[blii MOMEHT BpeMeHM Iepejlauy MOKeT BeCTU
TOJIbLKO OJWH KoMIbtoTep. [103TOMy NpOW3BOAUTENLHOCTh TaKOW CeTH
3aBUCUT OT KOJIMUeCTBA KOMIIbIOTEPOB, TOJK/IOUEHHbIX K IMHe. YeM
6onbIlle KOMITbIOTEPOB, OKWJAIOIIUX Tlepefilaud JaHHBIX, TeM MeJjieHHee
ceTh. Ha GbICTpO/eiiCcTBHE CeTH TaKKe BIIUSIIOT:

THII afrapaTHOro obecrieyeHUs CeTeBbIX KOMITbIOTEPOB;
4yacToTa, C KOTOPOU KOMITbIOTEPHI IepefatoT JaHHbIe;
THTT pabOTaIOIHX CeTEBBIX TIPUIOKEHHH;

TUII CeTEBOro KabeJs;

paccTosiHUe MeXX/ly KOMITbIOTepaMH B CETH.

I[IluHa - mnaccUBHasi TOMOJIOTUS: KOMIBIOTEPhl TOJIBKO CJ/IyIIAOT
riepe/iaBaeMble 110 CETU JaHHbIe, HO He MepeMeljaloT UX OT OTIpPaBUTENS K
rioiyyaTesnto. [103TOMy BBIXOJ OJHOTO WU HECKOTbKUX KOMITBIOTEPOB U3
CTpOSi HUKaK He CKa3bIBaeTcs Ha paboTe ceTwu.

OneKTpUUecKHe CUTHAJIbI pacTpOCTPaHSIOTCS 10 BCeMy Kabemro — OT
OIHOTO KOHIla K jpyromy. CurHajbl, [JOCTUTIIIMe KOHI[OB Kabers,
OTpaXkaloTCsd OT HUX. BO3HMKaeT Ha/lO)KeHWe CHUTrHalOB, HaXOJSALIUXCSd B
pa3HbIx ¢asax, U, Kak C/e[iCTBUe, UX HCKaKeHHWe U ocjabyieHue, Mo3TOMy
CUTHa/bl, [OCTUTIIME KOHIa Kabess, ciefyeT Tmoracutb. [Ijis raiieHus
CUTHAJIOB Ha KOHIaX Kabessl yCTaHaB/IMBAIOT TePMHUHATOphI. [Ipu pa3pheiBe
Kabenss WIM OTCYTCTBUM TePMHUHATOPOB  (YHKI[MOHHDOBAHWE CeTU
ripeKpariiaeTcs.

B ceTu c Tomosiorueit 36e30a Bce KOMIMbIOTEPhI C TIOMOII[bI0 CerMeHTOB
Kabemst TIOAK/IIOUAIOTCA K  1[@HTPaJbHOMY YCTPOMCTBY, Ha3bIBAa€MOMY
KoHLleHTpaTopoM (hub). CurHasbl OT mepezarolero KOMITbIOTepa MOCTyNaroT
yepe3 KOHI[EHTpaTOp KO BCeM OCTa/JbHbIM. B HacTosiilee BpeMs
KOHIIEHTpaTOp CTa/l OJJHUM W3 CTaHZapPTHLIX KOMITOHEHTOB ceTell. B ceTsix c
TOTIOJIOTHEN 38e30a OH CJYXKUT I[eHTpa/libHbIM y370M. HezoctaTku 3Toi
TOTOJIOTUM: JIOTIOJIHATEe/IbHBINA pacxof, Kabess, yCTaHOBKAa KOHLIEHTpaTopa.
['aBHOE TPEUMYIeCTBO 3TOW TOMOJIOTHUU Tiepe] WuHol — Oojiee BbICOKast
HaJ|eXKHOCTb. BbIX0oZ M3 CTpOSi OAHOTO0 WM HECKOTBKHMX KOMITbIOTEDOB Ha
paboTy ceTu He BiusieT. TO/IbLKO HEHMCTIPABHOCTh KOHI[EHTpaTopa MPUBOJUT K
ocTaHOBKe paboThl ceTu. Kpome TOro, KOHIIEHTPAaTOP MOXXET WUrPaTh POJib
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VHTE/IJIEKTYa/IbHOTO (DU/TbTpa MH(POPMAIUH, TIOCTYTIAOIIEH OT Y3/I0B B CETh,
U TIpy HeoOXoAMMOCTU OJIOKMpOBaTh 3arpelieHHble aJMHUHHUCTPAaTOPOM
repeiaum.

B cetu c konbyesoli monoso2uell KOMITbIOTEPBI TIOJK/IIOUAIOTCI K
Kabesto, 3aMKHYTOMY B K0Jib1[0. CUTHA/bI TIepeJjatoTCs TI0 KOJBIY B OAHOM
HaTlpaB/IeHUW W TIPOXOJAT uepe3 KaXKAblki KOMITbIOTep. B oTinuue oT
TaCCUBHOW TOTIOJIOTHM WUHA 37eCh KaXKbIi KOMITbIOTED BBICTYTIAaeT B POJIU
perivtepa (TTOBTOPUTE/ISI), YCUIUBAsl CUTHAJIBI U Tiepe/jaBasi uX CrelyroIieMy
KOMITBIOTEPY, TI03TOMY BBLIXOZ, M3 CTPOSI XOTSI ObI OJHOrO KOMITbIOTEpa
TIPUBO/TUT K TIa/IEHHIO CETH.

Cemb ¢ sueucmoll monosozuell 00/1ajlaeT BBICOKON H30BITOUHOCTBIO
Y Ha/Ie)KHOCTBIO, T.K. KaK/IbIH KOMIBIOTED B TAKOW CETH COeMHEH C KaXKIbIM
JPYTHM OTAe/NbHbIM KabeneM. CHrHam OT KOMITbIOTEpPA-OTIIPABUTENS 10
KOMITbIOTEPA-TIOyYaTe/Isi MOJKET TIPOXOJUThb II0 pa3HbIM MapIipyTam,
M03TOMY Ppa3pbiB Kabesss He CKa3biBaeTCd Ha pabOTOCIIOCOOHOCTH CETH.
OCHOBHOM HeJOCTAaTOK — OosbIle 3aTpaThl Ha TIPOK/IAJKy Kabens, uTo
KOMTIEHCUPYETCSI BBICOKOM Ha/Ie)KHOCTBIO UM TPOCTOTOM 0OC/Ty’>KMBaHUSI.
sluencTast TOIOIOTHSI IPUMEHSIETCSI B KOMOMHAI[UN C APYTMMH TOTIOJIOTUSMH
TIPU TTIOCTPOEHUU OOJTBIIINX CeTe.

Kpome 0a30BBIX TOMOJOTHM, CYIECTBYIOT WX KOMOWHAIMM —
KOMOUHUpOBAHHble ~ monosoeuu. Yaije BCEro  HCIOJMB3YIOTCA  JBe
KOMOWHMPOBaHHbBIE TOTIOJIOTUN: 38e30d-WUUHA 1 3630d-KO/bYO.

ITo xapakmepy peaausyembix (pyHKYull CETH JeJIATCS:

® Ha BLIUKWC/IUTE/bHBIE, IIpeJHAa3HAueHHbIE [IJI1 PpeIleHus 3ajau
yOpaB/leHWss Ha  OCHOBe  BBIUMCIUTENBHOW  00pabOTKM  HCXOJHOM
vH(popMaIuy;

¢ yHbOpMAIMOHHBIE  CeTH, IIpeAHAa3HAuUeHHbIe /I TTOMyUYeHUs
CTIPaBOYHBIX JJaHHBIX 10 3aITPOCYy ITO/Ib30BaTeJIs;

® CMelllaHHBIE CETH, B KOTOPBIX DeaM3yIOTCS BBIUMC/IUTE/bHbIE U
MH(pOpMaIMOHHbIe (QYHKLIWU.

B 3asucumocmu om cnocoba ynpaeneHus cemu pa3fefsitoTCsI Ha JBa
THTIA: OJIHOPAHTOBLIE M Ha OCHOBe cepBepa (KIMeHT-cepBep). Mexxay 3THMU
JIBYMsI THUTIAMH CEeTeH CYII[eCTBYIOT IPUHIUIHAIbHBIE Pa3/IMuMsi, KOTOpPbIe
OTIpefieIiIOT WX pa3Hble BO3MOXKHOCTH. BbIOOD THWMa CeTH 3aBUCHUT OT
MHOTHX (DaKTOPOB: pa3Mepa TpeANpUATHsS U BHAA €ro esTelbHOCTH,
HeoOXoguMOro ypoBHSI 0e301aCHOCTH, AOCTYITHOCTU aMHUHUCTPAaTUBHOU
MOAJEP)KKA, o0bemMa ceTeBoro Tpaduka, TOTpeOHOCTEM  CeTeBBbIX
Mo/Ib30BaTes e, (PUHAHCOBBIX BO3MOXXHOCTEM.

B o0HopaHeoeoli cemu BCe KOMITBIOTEPHI PpaBHOMPABHBL KaKapiit
KOMITbIOTep (DYHKI[MOHMPYET M KaK K/IMEHT, U Kak cepBep. HeT oTaenpHOro
KOMITLIOTEPA,  OTBETCTBEHHOTO 3a  aJIMUHHCTPHpOBAaHWE  BCeH  CeTH.
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[Tonb3oBaTeM caMy pellaroT, Kakve peCypCbl Ha CBOeM KOMIIbIOTepe CJieaTh
JIOCTYTIHBIMH B CETH.

OpfHOpaHrOBbIe CETU OTHOCUTEJILHO MPOCTHI, JelleB/e CeTed Ha OCHOBE
cepBepa, HO TpeOylOT Oosiee MOIHBIX KOMIIbIOTEPOB. TpebGoBaHMsS K
MPOU3BOJIUTENIBHOCTU U YPOBHIO 3al[uThl ceTeBOro 110 Huke, ueM B CeTSX C
BblJle/IeHHbIM cepBepoM. [logzep>kka OIHOPAaHrOBBIX CeTel BCTPOEHA BO
MHOTHMe OrepalOHHbIe CUCTEMBI, TI03TOMY JJIsi OPraHU3aly OAHOPAHT OBOU
ceTH JornomHUTebHOrO0 1O He TpebyeTcs.

Ecm B cetu 6Oosee 10 KOMITBIOTEPOB, TO OJHOpAHTOBasi CeTb
CTAaHOBUTCSI HEJJOCTaTOUHO ITPOM3BOJUTE/ILHOM, TI03TOMY OOJIBIITMHCTBO
ceTel WMeEIOT JApPYryl0 KOH(MUTypaliio — OHM paboTaloT HA OCHOB8e
8blOe/IeHHO20 cepgepd. BolleleHHbIM  CepBepOM  Ha3bIBaeTCsl  TaKOW
KOMIBIOTED, KOTOPbIM (YHKIIMOHUPYeT TOMbKO KaK CepBep W He
WCTIOJIb3yeTCsl B KauecTBe KMeHTa Win pabodeid craHuyu. OH crieljdaabHO
ONTUMM3UPOBaH /151 ObICTPOi 00pabOTKM 3apOCOB OT CETEBBIX KIMEHTOB U
obecrieurBaeT 3aIiuTy (aiisioB U KatasoroB. CeTd Ha OCHOBe CepBepa CTau
MPOMBIIIEHHBIM CTaHZAPTOM.

OCHOBHBIM apryMeHTOM TIpU BbIOOpe CeTH Ha OCHOBe CepBepa sIBJISeTCS
3aiMTa  JaHHbIX. [Ipobremamu  6Ge30macHOCTHM  3aHMMAeTCS  OJUH
aJIMUHUACTPATOP: OH (opMUpYyeT eAWHYIO0 TIOMUTUKY 0e30MacHOCTH U
TPUMEHSIET ee B OTHOIIIEHUHU KaXK0r0 M0JIb30BaTe/Isl CeTH.

CeTu Ha OCHOBe CcCepBepa, B OT/JMUMe OT OJHOPAHIOBBLIX CeTel,
CTIOCOOHBI  TIOA/IEP)KMBATh  THICSTUM  TO/ib3oBarened. Ilpu 3TOM K
XapaKTepUCTUKaM  KOMITBIOTEPOB M KBanU(UKaLMU  T0/Ib30BaTesien
TIpeIbSIB/ISIFOTCST O0Jiee MSATKHe TpeboBaHMs, UeM B OZJTHOPAHTOBBIX CETSIX.

B 3asucumocmu om mo2o, 00UHakoseble uau pasauuHble no muny 3BM
IPUMEHSAIOTCS B CeTH, pa3/MyaroT CeTd OHOTUIHBIX OBM, HasbiBaeMble
O[HOPOJHBIMU (TOMOTE€HHBIMH), W Pa3HOTUIHBIX DBM — HeomHOpOJHBbIE
(reTeporeHHsIe).

B 3asucumocmu om npag cobcmeeHHOCmu CeTH MOTYT ObIThb CeTSIMHU
00I111ero 1MoIb30BaHUS UK YaCTHBIMHU.

[TpusHakoM KjaccubUKaluU ceTell TakKe CIY)KUT THIT UCTIO/Ib3yeMbIX
ITPOTOKOJIOB 0OMeHa nHpopmaiye ¥ criocobbl KOMMYTAI[UH JaHHBIX.

3.3. Cnoco0bl KOMMYTALUH JAHHBIX

[Moxg kommymayueli OaHHbIX TIOHAMAeTCsl WX Tiepefada, MPH KOTOPOM
KaHaa Tiepefjaud MOXXeT HCII0/Ib30BaThbCs TIOTIepeMeHHO i  oOMeHa
vHdopmaleli MeXay pa3TuyHbIMUA TMyHKTaMU UH(POPMAlIMOHHOM CeTH, B
OT/IMUMe OT CBS3M Uepe3 HEKOMMYTHDyeMble KaHaibl, OOBIUHO
3aKpeTJIeHHbIMU 3a 00BIYHBIMIA aOOHEHTaMH.
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KaHanom ces3u HasbIBatoT (M3MUeCKYH0 Cpelly U arirapaTypHble Cpe/iCTBa,
OCYILIeCTBJ/ISIFOLLME TIepefjauy MH(OPMAaLMU MeXXy y3/1aMyd KOMMYTaL[UH.

PasnuuaroT ciesytoniye crnocobbl KOMMYTALUW JaHHBIX:

® KOMMYTal[MM KaHaJIOB;

® KOMMYyTaLMsi 1aKeTOB;

® KOMMYyTAaLUsi COOOLeHUIA.

bycpep —  MecTo  TNpPOMEXYTOUHOrO  XpaHEHUsi  [JaHHBIX,
3ape3epBHpOBaHHasi 00/1aCTb MaMsATH, B KOTOPOM XPaHATCS JaHHbIe [0 UX
niepeMeltieHusi B 3Y WM U3 HETO B JIPYyTyI0 00/1aCTh MaMsITH.

Cnocob Kommymayuu KaHaa08 3aK/ouaeTcss B yCTaHOBJIEHUU
¢u3MyecKoro kKaHajaa CBSI3U U3 T10C/Ie[0BaTe/IbHO COeAMHEHHBIX yuaCTKOB
ceTd AJisi Mepefaud JAHHBIX HeNOCpeACTBeHHO Mexay aboHeHTamu. [Ipu
WCIOJ/Ib30BaHMM KOMMYTHUPYEMbIX KaHa/lOB TMyTb [epefjlauyd JlaHHBIX
obpa3yeTcss U3 CaMUX KaHaJOB M  YCTPOMCTB  KOMMYHHUKALIWH,
pacrosioKeHHbIX B y3/1aX CETU. Y CTaHOBJ/IEHUE CBSI3W MeXy UCTOUHHUKOM U
aZipecaToM TIPDOM3BOJUTCS TyTeM TOCBUIKM TYyHKTOM  OTIpaBJieHUs
CUTHA/IM3UPYIOLLero 00IeHusi, KOTOpOoe TepeMellaeTcsi TI0 CeTu repefauun
JIAHHBIX OT OJHOTO y3/71a KOMMYyTalli¥ K JPYroMy M, 3aHUMas MpOWJjeHHbIe
KaHasbl, TMPOKJa/blBaeT MyTh OT WCTOYHMKA K MYHKTy Ha3HayeHWs. OTOT
MyTb COCTOUT U3 (PU3MUECKHX KaHa/lOB, UMEIOLIUX OJHY U Ty >Ke CKOPOCTb
nepefiaun JaHHbIX. OO0 ycTaHOB/eHUMM (M3UYECKOTO KaHajsa TOChUIAaeTCs
curHasm  oOpaTHOW CBsA3U. 3areM 10 YCTaHOBJAEHHOMY TIyTU C
OJJHOBPEMeHHBIM HCII0/Ib30BaHMEM BceX 00pa3yolUX KaHasIoB IrepefaeTcs
coobiieHre. OTU KaHa/lbl OKa3bIBAIOTCS HEAOCTYMHBIMU [I/il  APYTUX
nepefau. OTAenbHble yUaCTKM CeTH COeAUWHSIOTCS MexXay coboit
CrieL[MaabHOM arrapaTypor — KOMMYTaTOpaMH.

KomMmymayus nakemoe 1o3BOJisieT JOOUTLCS yBeTUUYeHUsl MMPOITyCKHON
CTIIOCOOHOCTH CeTH, CKOPOCTU U HaJIe)KHOCTH Tiepe/iauMl JaHHbIX.

[TocTymarommee oTr aboHeHTa CoOOIleHWe — TIaKeTUpPyeTcs, T.e.
pa3brBaeTcs Ha MakeThl, UMelOIe OrpeesieHHY0 AAUHY. Kaxapii nmakert
cHab>XaeTcsi 3aro/I0BKOM, B KOTOPOM HaxOAMTCs ajipecHass vHGoOpMaLus U
HOMep makera AJsi cOopku coobujeHus. [lakeTbl TpaHCHIOPTUPYIOTCS Kak
He3aBUCUMble HWH(pOpMalOHHble 070KW. KoMMyTaTophl ceTh NMpPUHUMAIOT
rakeTbl OT KOHEUYHBIX Y3/I0B M Ha OCHOBaHWU ajjpecHOi HH(OpMaLuu
repeZial0T UX APYT APYTY, @ B KOHEUHOM UTOTe — [OJIyuaTesito CoOOIeHusl.

KomMmyTaTopbl MakeTHON CeTU OT/IMYAKOTCSl OT KOMMYTaTOPOB KaHasOB
TeM, UTO WMEIOT BHYTpeHHIOI OydepHyr0 TmamsTh /A5 BPEMEeHHOTrO
XpaHeHUsl aKeToB, eC/IM BbIXOJHOW MOPT B MOMEHT MPHUHSTHUS MaKeTa 3aHsT
nepefiaueii pyroro rnakera. B myHKTe Ha3HaueHUs U3 MakeToB (hOPMUPYeTCs
HCXOHOe cooblieHue.
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IMpu kommymayuu coobwjeHull coeJiHeHHWEe yCTAaHABIMBAETCS TOJILKO
MeXAy COCeHUMU Y3/71aMH CETH M TOJIbKO Ha BpPeMs CB$I3U; MOCTYIaroLLast Ha
y3en CBA3M HH(OpMalusi MepefaeTcsi B MamsTb y3/a CBS3U, IOC/Ie Uero
aHa/IM3UpyeTcs afpec monyuaTens. Kaxzaoe cooOijeHre cHabkaeTcst
3aroJIOBKOM U TPAHCIIOPTUPYETCSl B CETU Kak eiHoe Liesoe. [locTymnuBiiee B
y3en cooOljeHre 3arioOMHUHAeTcss B ero OydepHOM 3arloMHUHAIOIIEM
YCTPOUCTBE Y B OAXOASIIIMN MOMEHT, Korja OCBOOOIUTCS
COOTBETCTBYIOIMM KaHaJl CBSI3U, MPe/laeTCsl B C/IAYIOIIUN COCeHUN y3ell.

Coo0b1rieHre 3aHUMaeT B KaK/blii MOMEHT T1epe/ilau TOJBKO OJJMH KaHasl
CBSA3M MEX/Ay COCeJHUMU y3/1aMu. [Ipu 3TOM KaHa/l CBSI3U MeXAY
HMCTOUYHUKOM U aJ[pecaToOM MOJKeT COCTOSITh M3 KaHaJIOB C pa3HOW CKOPOCThIO
repesiaur JaHHbIX. KoMMyTaliys coobiijeHui 1o cpaBHEHHIO0 C KOMMYTaliuei
KaHa/IOB TIO3BOJISIET 1[€HOW YCIO)KHEHHs y37la KOMMYTAalldd YMEHbBIIUTh
3a/lep)KKy TIpU Tiepefiaue JaHHBIX M TIOBLICUTH OOIIyI0 TMPOIMYCKHYIO
crioco6HocTh.  CooOImieHWe, B OTIMYMe OT TlaKeTa, MOXKeT HMeThb
TIPOU3BOJIBHYIO [IJTUHY.

3.4. 'no6anbHan cethb Internet.
CTpykKTypa, cucremMa ajgpecanuu

HumepHem — t1yi00a/ibHasi TeJeKOMMYHMKaI[MOHHasi WH(GOpMaIlOHHas
ceTh, 00BeAMHSIONIAs AeCATKU ThICSTU ceTet DBM, oxBaTthbiBaroIias 6osee cta
CTpaH.

KaxxpmoMy KOMIbrOTEpY, MOAK/II0UeHHOMY K VIHTepHeTY, NPUCBavBaeTCs
WJeHTU(UKALMOHHbI HOMep, KOTOpbId HasbiBaeTcs IP-agpecom. IP-agpec
rMeeT GopMaT XXX.XXX.XXX.XXX, rie xxxX — yucia ot 0 go 255. PaccmoTpum
tunuHbii  [P-agpec: 193.27.61.137. [lna obserueHusi 3arioMuHaHust IP-
azipeCc 0OBIYHO BBIPAKAIOT PSIIOM UKCeN B eCITUUHON CHCTeMe CUMC/IeHUS,
pa3ziesieHHbIX TOUKaMd. Ho KOMITbIOTephl XpaHAT ero B OuHapHOU (dopwme.
Hanpumep, ToT ke IP-agpec B BOMUHOM Ko/le Oy/ieT BLITJISIZIETh TaK:

11000001.00011011.00111101.10001001.

Uetpipe uucia B IP-agpece Ha3bIBalOTCA OKTeTaMH, IMOCKOJIbKY B
KaXK[JOM U3 HUX TIPY IBOMYHOM Mpe/CTaB/JeHUd UMeeTCsl BOCEMb Pa3psi/ioOB:
4x8=32. Tak Kak Kak/iasi U3 BOCbMH MO3ULIMHA MO>KeT UMETh /iBa Pa3/IMUHbIX
coctosiiust: 1 wm 0, o61Mii 06eM BO3MOYKHBIX KOMOMHAI[WI cocTaBsieT 28
WM 256, T.e. KaKJbIM OKTET MOXXET MpPUHMWMaThb 3HaueHusi oT O go 255.
KombuHalys ueTbipex OKTeTOB JaeT 232 3HaueHus, T.e. IpUMepHoO 4,3 MIIPJ
KOMOWHAIIWM, 3a UCK/TFOUeHreM HeKOTOPBIX 3ape3epBUPOBaHHbBIX a/[PECOB.

OkreTbl genaT Ha gBe cekuuu: Net u Host. Net-ceKuusi UCTIOb3yeTcCs
JJIsT TOTO, UTOOBI OTIpe/Ie/IUTh CeTh, K KOTOPOW TIPUHA/IIEKUT KOMIIBIOTED.
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Host, KOTOpBII Ha3bIBAlOT Yy37I0M, OTpefiesisieT KOHKPeTHBbIM KOMITbIOTED B
cetu. [TogobHast crcTeMa UCITONMB3yeTCsl M B 0OBLIYHOM TTouTe.

[To mepe yBenuueHHs KOJIMYECTBAa KOMIIBIOTEPOB IL[M(POBbIE HMMeHa
CTalid 3aMeHsITb TEeKCTOBbIMM, T[IOTOMY 4YTO TEeKCTOBOE WMs TMIpOIlle
3alIOMHUTh, 4ueM I[udpoBoe. Bo3HMKa mpobsemMa aBTOMaTH3al[dH 3TOTO
nipoijecca, ¥ B 1983 r. B BuckoHncuHckom yHuBepcuteTe CIIIA 6blsia co3maHa
Tak Has3biBaeMass DNS-cuctema (Domain Name System), kortopas
aBTOMaTHMYeCKH YCTaHaB/MBa/ia COOTBETCTBUE MeXAY TEKCTOBLIMU MMeHaMU
u IP-agpecamu. BmecTo uncesn Oblsia Mpeijio’KeHa CTaBIasi CeroHs /s HaC
TIPUBBIYHON 3aMUCh TUIA Www.myname.gorod.ru.

Takum o6Opa3om, Tmpu TiepecbUlke HWH(POPMAIMM  KOMITbIOTEPEI
HCIIONB3YIOT UG POBbIe ajipeca, Jtou — OykBeHHbIe, a DNS-cepBep ciiyKuT
cBoeoOpa3HbIM TIePEBOUHNKOM.

Korzma mpoucxoaut obpaiieHre Ha Web wuiv mocbkutiaeTcss e-mail, To
HCII0/Ib3yeTcsl IoMeHHoe uMs. Hampumep, azpec http:/www.microsoft.com
COZIEp)XUT JOMeHHOoe UMs microsoft.com. AHanormyHo e-mail-agpec
algol@rambler.ru cogep>XuT AloMeHHOe UMs rambler.ru.

B gomeHHOU cHcTeMe MMeH peanu3yeTcsl MPUHLMIT Ha3HaueHUsl WMeH
C orpe/ie/ieHeM OTBETCTBEHHOCTHU 3a UX TMOJMHOKeCTBO COOTBETCTBYIOLIUX
CeTeBbIX I'PYIIIL.

Kaxkgasi rpyrina Mnpujiep)KMBaeTcsi 3TOr0 MPOCTOro TpaBuia. ViMmeHa,
KOTOpble OHa T[pHCBavBaeT, eJWHCTBEHHbI CpeJii MHOXecTBa ee
HeToCpe/ICTBeHHbIX MOJUMHEHHbBIX, TT03TOMY HUKaKue /IBe CHUCTeMbI, r7ie Obl
OHM HU Haxo/IUMUCh B VIHTepHeTe, He CMOTYT MOJIyUUTh O/[MHAKOBbIe UMeHa.
Tak >ke yHUKa/bHbI ajipeca, yKa3biBaeMble Ha KOHBepTax IIpH JIOCTaBKe
ncemM oObIUHOM 1ouToM. TakuM 06pa3oM, aipec Ha OCHOBe reorpauuecKux
¥  aQJIMUHUCTPAaTHMBHBIX Ha3BaHWK OJJHO3HAYHO OMpejie/sieT  TOYKY
Ha3HaueHUs.

IloMeHBI UMEIOT TIOI00HYI0 Mepapxuio. B MeHax JOMeHbI OTAeIsOTCS
Ipyr ot apyra Toukamu: addressx.msk.ru, addressy.spb.ru. B umeHu mosxeT
ObITH pa3MMUHOe KOJMYECTBO JOMEHOB, HO OOBIUHO WX He OoJibIlle TISTH.
[To Mepe /ABW>KeHUS TI0 JOMeHaM B UMeHU CJieBa HalpaBO KOJIMUeCTBO UMeEH,
BXO/ISIIIIUX B COOTBETCTBYIOIIYIO IPYIIITY, BO3pacTaer.

[ miepeBozia OYKBEHHOT'O ZOMeHHOro nMeHU B IP-azpec mmdpoBoro
(dopmara ciay>xkat DNS-cepBepbl.

B kauecTBe nprMepa pacCMOTpHUM afipec group.facult.nivers.rst.ru.

[TepBbIM B HWMEHH CTOWUT Ha3BaHWe paboueil MalllMHLI — peasbHOTO
KoMmIibtoTepa ¢ IP-agpecoM. 3TO UMs CO3[aHO U TOJJepP>KUBaeTCs FPYyMIion
facult. T'pyrma BxoguT B 6Gosee KpymHOe Mo/ipa3fiefieHHe univers, aanee
crefyeT IOMeH Ist — OH OrpejiesisieT MMeHa POCTOBCKOW YacTH CeTH, Iu —
POCCUMCKOU.
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Kaxkiast ctpaHa uMeeT CBOM /IoMeH: au — ABcTpanusi, be — benbrus u T.7.
3JT0 reorpauueckure JOMeHbl BEDXHEr0 yPOBHS.

[Tomumo reorpauueckoro npru3Haka, UCIOIb3yeTCsl OpraHU3alMOHHBIN
MPU3HAK, B COOTBETCTBUM C KOTOPBIM CYLLECTBYHOT CJIeAYIOLIUE TOMEHHbIe
VIMeHa NepBOro yPOBHS:

COm — KOMMepUeCKye MpeAripusiTys;

edu — obpa3oBaresibHbIE YUPEXKIEHNS;

g0V — TOCyiapCTBeHHbIe yUpeXK/IeHNs;

mil — BOeHHbIe OpraHu3allvy;

net — ceTeBble 0Opa3oBaHMs;

Org — yupeXxieHus1 [PYruX opraHy3aliii U CeTeBbIX peCypCoB.

BHyTpHY KaXk[i0r0 JOMEHHOTO UMEeHU MePBOT0 YPOBHS HAXOAUTCS 11eJIbIi
psiJ, [IOMEeHHbIX HMeH BTOpPOTrO YpoBHS. J[loMeH BepxXHero YpOBHS
pacriosiaraeTcsi B MMeHH 1pasee, a JIOMeH HWKHero YPOBHS — JieBee.

Yrobbl HAaliTW AOKYMEHT B ceTU VIHTepHeT, OCTaTOUYHO 3HAThb CCHIIKY
Ha Hero — TaK Ha3bIBaeMbIM YHHMBepCalbHbIM yKa3aTelb Ha pecypc URL
(Uniform Resource Locator — yHU(UIMPOBaHHBIM yKa3aTejb pecypca),
KOTOPbIM yKa3bIBaeT MeCTOHaXOK[eHue KaXA0ro (aiina, XpaHsIerocs Ha
KOMITbIOTEDe, MTOAK/IF0YEeHHOM K VIHTepHerTy.

Appec URL sBsieTcst ceTeBbIM paclIMpeHUeM TOHATHS TTIOJTHOTO UMEeHU
pecypca, HarpuMmep (aiyia WM TOPWIOXKEHUs, W NOyTU K HeMy B
onepauroHHoM cucteme. B URL, kpome umenu ¢aiina U JUPEeKTOPUH, TZie OH
HaxOJIUTCS, YKa3blBaeTCsd CeTeBOe MMsSI KOMIIbIOTepa, Ha KOTOPOM 3TOT
pecypc pacrioyioXkeH, ¥ MPOTOKOJI JOCTyna K pPecypcy, KOTOPbIM MOXXHO
WCTI0JTb30BaTh AJis 0OpallleHus: K HeMy.

PaccmoTtpum HekoTopbii URL:

http://www.abc.def.ru/kartinki/SLIDE.htm

[TepBasi uvacte — http:// (Hypertext Transfer Protocol) — mpotokon
repe/ilauu TUTepTeKCTa, 10 KOTOpOMY obecrieurBaeTcsl OCTaBKa JOKyMeHTa
c web-cepBepa, yKa3biBaeT Opay3epy, 4YTO /I8 JOCTyra K Ppecypcy
TPUMEHSIETCS JaHHbIM CeTeBOU MPOTOKOI.

Bropast yactb — www.abc.def.ru — ykasbiBaeT Ha JOMEHHO€E HUMSI.

Tpetbss vacte — Kkartinki/SLIDE.htm — mnoka3biBaeT TIporpamme-
K/IMeHTy, T[le Ha [JaHHOM CepBepe HCKaTb pecypc. B pgaHHOM ciiyuyae
pecypcoM siBsieTcs ¢aia B popmare html, a umenno SLIDE.htm, koTopbii
HaxouTcs B namnke kartinki.

Vmena pupekTtopuii, cogepxkamquecsi B URL, — BUpTya/ibHble U He
MMeIOT HUYero o0lijero ¢ peaJbHbIMA MMeHaMH KaTaJoroB KOMITbIOTepa, Ha
KOTOPOM BBITIOHSIETCSI web-cepBep, a SIB/ISAIOTCS WX MCeBAOHMMaMu. Hu
OJIMH BJajiesiel] KOMIIbIOTEPA, Ha KOTOPOM BBIMNOJIHSIETCS web-cepBep, He
T03BOJIUT TIOCTOPOHHEMY TI0/Th30BaTes0, obpaiiatoiijemycst K web-cepBepy
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yepe3 VIHTepHeT, WMeTh [JOCTYyN K peajbHOW (PalIOBOM CUCTEME 3TOro
KOMIIbIOTEpA.

[Ipu Hanmvcanvn URL Ba)KHO MpaBU/IbHO yKa3biBaTh BEPXHHUE U HUKHUE
peructpel. [lenio B TOM, uYTO web-cepBepbl (DYHKLMOHUPYIOT TMO[,
yIpaB/I€eHWEM PA3HbIX OMEepalMOHHBIX CUCTEM, @ B HEKOTOPBIX U3 HUX UMEHa
(halisIoB U MPUJIO’KEHUM SIBJISIFOTCSI PETUCTPO-UyBCTBUTETbHBIMU.

B obmjem ciyuae dopmatr URL wumeer Buj (MPOTOKOM [JOCTYTIA)
[://<momeH>: <nopT>](/<AUpeKTOpUs><uMs pecypca>[/<mapameTphl 3arpoca>].

3.5. Ob6ecneueHue 6e30MaCHOCTH B KOMIBIOTEPHBIX CETAX

3.5.1. OcHoBHEBIe NOHATHA. BUABI yrpo3

YcioKHeHre MeTOJI0B U CPe/ICTB OpraHM3aliui MalllMHHON 00paboTKH,
TTOBCEMECTHOe WCIIO/b30BaHWe Tr00anbHOM ceTd VIHTEpHeT TIPUBOJUT K
TOMy, 4YTO MH(OpMaLMs, COCTaB/sSIOIIasg T[OCYJApPCTBEHHYH WU
KOMMepUeCcKyl0 TallHy WM TpeJCTaB/siiomas Co00il HHTe/IeKTyalbHYH0
COOCTBEHHOCTh CTAHOBUTCS BCe Hosiee ysa3BUMOi. CorylacHO CTaTUCTUUECKUM
JaHHbIM Oosee 80 % KommaHui HecyT (HHAHCOBbIE YOBITKH U3-3a
HapylleHUs LeJIOCTHOCTU U KOH(PUAEHLIMAaTbHOCTH UCTIOIb3yeMbIX JJaHHbBIX.

YuuteiBasi 3TU (pakThl, 3ammTa MHGOpMAaLMKA B Tpolecce ee cbopa,
XpaHeHusi, 00paboTKU W TiepeJjaud TNpUOOpeTaeT UCK/IIOUWTENIbHO BaKHOE
3HaueHue.

BBeznem psf oripefesieHWW, HWCIONb3YEMBIX TPU OMUCAHWUU CPEJCTB
Y METOZIOB  3al[uThl MH(GOpPMAalMM B CUCTEMax aBTOMAaTHM3UPOBAaHHOM
00paboTKH, MOCTPOEHHBIX HA OCHOBE CPE/ICTB BBIUMCIUTETHHOM TEXHUKH.

KomnblomepHasi cucmema (KC) — opraHu3alMOHHO-TEXHUYeCKast
CUCTeMa, Tpe/ICTaB/ISOLIYI0 COBOKYITHOCTb C/IeAYIOLIMX B3aUMOCBSI3aHHBIX
KOMITOHEHTOB:

® TexXHHWYeCcKUe cpeAcTBa 00pabOTKU U Mepe/iauk JaHHBIX;

® MeTO/bl U aJropuTMbl 00pabOTKM B BHJe COOTBETCTBYIOII[ETO
TPOrpaMMHOT0 0becrieueHus;

® faHHble — MH(OpMAalUsl Ha pa3/IMUHbIX HOCUTENSIX U HaXOZAsIiasicsi
B TIpoijecce 00paboTKw;

® KOHeuHble II0/Ib30BaTeJIM —  I[IepCOHal U  II0/Ib30BaTesy,
ucrionb3yroue KC ¢ Uenblo  yOBAETBOpeHUS  MH(OPMALMOHHBIX
rnoTpeOHOCTEM;

® 00BEKT A0CTyma, WId 00BeKT, — moboii smemeHt KC, goctym K
KOTOPOMY MOJKeT OBITb ITPOM3BOJBHO OrpaHuueH (¢aiiibl, YCTPOMCTBA,
KaHasbl);
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e cyOBeKT JocCTyra, WM CyOBekT, — mrobas CYI[HOCTb, CIOCOOHast
VHULIMMPOBATh BBITIOJIHEHWE orepalii  Haji 00BeKToM  (T0/ib30BaTesiu,
TMPOLIeCCHI).

HugpopmayuonHas 6ezonacHocmb — coctosiaue KC, ipu KOTOPOM OHa
criocoOHa TIPOTUBOCTOSATH [/1eCTa0MIM3UPYIOLEMY BO3[eHCTBUI0 BHEIIHHX
Y BHYTPeHHUX WH(MOPMAIIMOHHBIX yTPO3 W TPU 3TOM He CO03/jaBaTh TaKUX
yrpo3 aJis 3nemeHToB camoii KC v BHelllHel cpeJibl.

KoHpudeHyuarbHocmb uHgopmayuu — CBOMCTBO WHGbOpMAI[UH OBITh
JOCTYMTHOW TOJIbLKO OTpaHUUeHHOMY KpYTy KOHEUHBIX T10J/ib30BaTeseid
Y UHBIX CyOBeKTOB [OCTyIla, TMpPOIIeAINX COOTBETCTBYIOILIYIO TPOBEPKY
Y [IONYLEHHBIX K ee UCI0/Ib30BaHUI0.

Jocmyn K uHpopmayuu — BO3MOXKHOCTb CyObeKTa OCYILeCTB/STh
onpe/iesieHHbIe JIeMCTBUS C MHPOpMal1el.

CaHKYUOHUPOBAHHbIU docmyn K uH¢opmayuu — AOCTYTI C BLITIOTHEHUEM
TpaBWJ/ pa3rpaHuyeHust AOCTyna K MHhopmaluu.

IMpasuna pazepaHuueHuss odocmyna — COBOKYMHOCTb T10JIO’KEeHUH,
pernaMeHTHPYIOLIMX [paBa JOCTyIa JIML WM MpOLIeCCOB K eAWHHLaM
vH($OpMaLMy WK K ONpeie/IeHHOMY KOMITIOHEHTY CUCTEMBI.

Hoenmugukayus — monyueHHe OT CyObeKTa [JOCTyra K CBeJeHUSM
(UM, YyUeTHBIM HOMep U T.Z.), TI03BOJISIFOIIMM BbIJIe/IUTh €ro U3 MHOKeCTBa
CyOBeKTOB.

Aymenmucpukayusi — TioJlyueHUe OT CyObeKkTa CBefieHHM (Taposib,
OvomeTpruueckue  TlapamMeTpbl U T.[.), TOATBEPXKAAMIIMX,  UTO
UZeHTU(PULIMPYeMbIii CyObeKT sIB/ISIeTCSI TeM, 3a KOro ce0si BbiJjaeT.

Yepo3a uH@opmayuoHHoli 6e3onacHocmu KC — BO3MOXXHOCTb
BO3/elicTBMS Ha wuHMopmalio, oOpabateiBaemyro KC, ¢ 1iebio  ee
VCKa)KeHWs, YHUUTOXKEeHHUs, KOTMPOBaHUS WM OJIOKUPOBaHUS, a TakKke
BO3MOXXHOCTh BO3ZIeMCTBUsSI Ha KoMIioHeHTbl KC, rpuBosiiue K cO00 UX
(yHKIIMOHMPOBaHUS.

Yazgumocmb KC — mtobasi XapaKTepUCTHKa, KOTOPasi MOXKeT TIPUBECTH
K peasv3aliiu yrpo3bl.

Amaka KC — fielicTBUS 3/10yMbIILIJIEHHUKA, TIpeANpUHAMaeMble C Liebo
obHapyxeHusi ysizBuMoctu KC u rmosiyueHMsi HeCaHKL[MOHHPOBAHHOI'O
JOCTyTIa K MH(OpMaL1H.

Be3onacHas, uau 3awjuwenHas, KC — KC, cHabkeHHasi cpejicTBaMHU
3alUTHI /17151 IPOTUBO/IeHCTBUS yrpo3aM 6e30MacHOCTH.

Komnaekc cpedcme 3aujumbl — COBOKYITHOCTb amrapaTHBIX U
IIPOrpPaMMHBIX Cpe/ICTB, obecreunBaroIIx HHGOPMAI[HOHHYIO
0e30IacHOCTb.
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IMonumuka 6e3onacHocmu — COBOKYITHOCTH HOPM U  TpaBWi,
perj7aMeHTUPYOLIMX paboTy CpejcTB 3allluThl OT 3a/JaHHOTO0 MHO>KeCTBa
yrpo3.

JuckpeyuoHHass MmolOenb  pasepaHuueHuss —~odocmyna —  CIIOCO0
pasrpaHuYeHusi [OCTyna CyObeKTOB K 0OOBeKTaM, Mpyd KOTOPOM TIpaBa
JOCTyTa 3a/lal0TCsl HEKOTOpPbIM TlepeyHeM IIpaB [AOCTyra Ccybbekra K
o0wekTy. Ilpu peanu3aimy mpefcTaBisieT €060 MaTpuily, CTpOKaMH
KOTOPOU SIB/ISIOTCS CyOBEKTHI, a CTOMO1aMy — 0OBEKTHI; 3/IeMeHThI MaTPHUIbI
XapaKTepu3ylT Habop TpaB JoCTyTa.

IMoaHomouHas (MaHOamHasi) moode/b paszepaHuueHus docmyna — criocob
pasrpaHHUYeHust J0CTyrna CyObeKTOB K 00BeKTaM, NpU KOTOPOM KaXKJOMY
00BeKTYy CTaBUTCSI B COOTBETCTBHE YpPOBE€Hb CEKPETHOCTH, a KaXKOMY
cybBbekTy — ypoBeHb fioBepusi K HeMy. CyObeKT MOKeT TO/IyUUTh J0CTYH K
00BEeKTy, eC/M ero ypoBeHb [OBepHsi He MeHbllle YPOBHSI CeKPeTHOCTH
oOBeKTa.

Peanmu3aruisi yrpo3 0e30MacHOCTU TIPUBOJUT K HapYIIeHWI0 OCHOBHBIX
CBOMCTB vHdopMaluu: JIOCTOBEPHOCTH, COXPaHHOCTH u
KoHbugeHManbHocTh. [nsi 3amuineHHo KC orpefensieTcs TepeueHb
KJ/IaCCOB yTpo3, KOTOPBIM [IOJKEH TTPOTHUBO/IeHiCTBOBAaTh KOMILIEKC CpeZiCTB
3alI[UThI.

WcTouHvkamu yrpo3 uHGOpPMAaLUM SBJSIIOTCS JIFOJY, amnrapaTHble WU
TporpaMMHbIe CpeZiCTBa, MCIO/b3yeMble TIPU pa3paboTKe U 3KCIUTyaTaldd
AUC, pakTopbl BHEIIHE! Cpe/ibl.

[Topoxkaemble JaHHBIMM MCTOYHUKAMM YTIPO3bl MOXKHO pa3/leIuTh Ha
ripefiHaMepeHHble (YMBbIIIJIEHHbIE) U HellpeJJHaMepeHHbIe.

HenpeoHnamepeHHble  yepo3bl  CBsi3aHbl  TJlaBHBIM  o0Opa3oM  coO
CTUXUUHBIMU O€ZICTBUSIMM M aBapusMU, COOSMU U OTKa3aMU TeXHHUECKUX
CpeJCTB, C OIIMOKaMU B ajrOpMTMax M KOMIJIeKcaxX TporpaMM, a TakKe C
olmbKamMu 00C/Ty>KUBaIOIIero repcoHasa 1 MoJib30BaTesei.

IpeoHamepeHHble y2po3bl CBsi3aHbl C HE3aKOHHBIMU JIeMCTBUSIMU
MOCTOPOHHUX JIMI] W TIepCOHaja aBTOMAaTHM3UPOBAaHHLIX CUCTeM. B
COOTBETCTBUM C UX (DU3NUECKOM CYI[HOCTHIO M MeXaHW3MaMM peau3aliiu
MOTYT OBbITh pacrpe/iesieHbl 10 MATH TPyNaMm:

® MMUOHAX W AuBepcuM (MOACAyIIMBaHUe, HaOmofieHue, XUIljeHHe
JIOKyMEHTOB W HOcuTesneld uHGOpMaluM, XUllleHHWe TporpamM, MOAKyN M
[IAHTaK COTPYJHUKOB, COOpD M aHaaM3 OTXO/0B MAIIMHHBIX HOCHUTeselh
vH(dOopMal1K, NOPKOTH, B3PbIBbI);

® HecaHKUMWOHMpoBaHHBIM goctyn (HC/) kK uHpopMaumu — AOCTyIl
C HapyllleHueM TIpaBU/I pa3rpaHUueHust [ocTymna cybbekTa K uHbopmalu,
C UCTIOJ/Ib30BaHUEM IITaTHBIX CPeACTB (TIPOrpaMMHOTO WM alllapaTHOIo
obecrieuenust), npepoctassieMbix KC;
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® CbeM 3JIEKTPOMarHUTHBIX U3/TyUeHU U HaBOZOK;

® HeCaHKLMOHUPOBaHHAas MoAU(pUKaLIYS aJr O PUTMHYECKOU,
TIPOrpaMMHOU U TEXHUYECKOU CTPYKTYP CUCTEMBI;

® BpeJUTe/IbCKUE MPOrpaMMBbl (BUPYCHI).

Heo0x0auM0O OTMeTHTh, UTO abCOFOTHO Ha/leXKHBIX CUCTEM 3all[UThl He
cyujectByeT. Kpome Toro, nrobasi cucTema 3all[UThl yBe/JWUYMBAaeT BpeMmsi
JIOCTyTa K MHMOopMaluu, Mo3ToMy noctpoeHue 3amuineHHbix KC He cTaBUT
LleJIbI0 HaZleXKHO 3alUTUTLCS OT BCeX K/aCCOB Yrpo3. YPOBeHb CHUCTeMbI
3alUThI — 3TO KOMIIPOMHCC MeXy TOHeCeHHbIMU YObITKaMM OT TIOTepu
KOH(UEeHIIMaTbHOCTA HMH(OPMAaLM, C OJHOM CTOPOHBbI, U YOBITKAMU OT
yCnoKHeHus, yaopoxkanus KC 1 yBennMueHWs BpeMeHM 0CTyIa K pecypcam
OT BBEJIEHUSI CUCTEM 3allUThbl, C IPyrOM CTOPOHBL.

Ioctexkomuccuet mipu IlpesugenTte Poccuiickoii Pepepaiiuu ObIM
IIPUHATBl PYKOBOZALME [OKYMEHTBI, IIOCBSILjeHHble BOMNPOCAM 3alljUThbI
VH(OpMaLMy B aBTOMaTU3UPOBAaHHbBIX CUCTeMaX. OCHOBOM 3TUX [JOKYMEHTOB
SB/ISIETCS]  KOHLEMLUS 3allUThl CPEACTB BBbIUUC/IWUTETBHOM TEXHUKU U
aBTOMAaTHU3VPOBAHHBIX CUCTEM OT HeCaHKLIMOHUPOBAHHOIO [0CTymna K
rH(OpMalM1 U OCHOBHbIE IPUHLIUMBI 3a1UThl KC.

3.5.2. MeToAbI M Cpe/ICTBA 3alliUThI HH(oOpMaIUU

TpeboBanust 6e30macHOCTH orpeziesissioT Habop cpezcTB 3amuThl KC Ha
BCeX JTalax ee CYIIecTBOBaHMsS — OT pa3paboTku crieludurKaluyd Ha
MPOEKTUPOBAHWE aNnmnapaTHbIX M MPOrPAMMHBIX CpPeJCTB [0 UX CIMCAHUSA.
PaccmotpuMm koMriuiekce cpeacts 3aijuthl KC Ha 3Tarie ee 3KCrutyaTalyu.

Ha sTane skcrityatalii OCHOBHOM 3ajjaueit 3aijuThl uHpopMauyu B KC
apnsieTcss  nipegoTtBpaijeHnre HCJI K ammapaTHbIM M TIPOrpaMMHBIM
CpeACTBaM, a TakKKe KOHTPOJIb LieIocTHOCTH 3Tux cpefctB. HCI moxker
ObITh TIpefOTBPAILleH WM CYII[eCTBEHHO 3aTPyAHEeH TIpU OpraHu3aljuu
C/eAYIOIIero KOMIIeKCa MepOTPUSTUN:

® yeHTU(PUKALUA U ayTeHTU(UKALIUS M0J/Ib30BaTe/ew;

MOHWUTOPUHI HECAHKLIMOHUPOBAHHBIX 1eUCTBUN — ayIUT;
pasrpanuyenue gocryra K KC;

Kpunrorpaguueckre MeToJbl COKPBITUSI MH(OpMaLIUY;
3aiquta KC nipu pabore B ceTn.

[Ipyu co3manum 3amumineHHbIX KC ucnonb3yroT dparMeHTapHbIA U
KOMIUIEKCHbIM ~ moaxof. — PdparMeHTapHbIM  MOAXOA  TpeAriosaraer
rocaefoBaTebHOe BKItOUeHre B coctaB KC makeToB 3al[UThl OT OTAE/IbHBIX
K/accoB yrpo3. Haripumep, He3amuiijeHHass KC cHabkaeTcsi aHTUBUPYCHBIM
MakeToM, 3aTeM cucTeMol ImMdpoBaHUus ¢aiiioB, CUCTeMON pervucrpaiuu
JIeCTBUM TIONb30BaTesner W T.. HemocTaTok 3TOro mnojxofa B TOM, UTO
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BHe/psieMble  TIaKeTbl, TIPOM3BeJleHHble, KaK MPaBWIO, pPa3/UYHbIMU
T10/1b30BaTe/IsIMU, TJI0X0 B3aUMOJeNCTBYIOT MKy CO00M 1 MOTYT BCTYIIaTh
B KOH(QIMKTBI Apyr C Jpyrom. IIpy OTK/IHOYEHWM 3/10YMBILIIEHHUKOM
OTJeIbHbIX KOMITOHEHTOB 3all[UThl OCTajbHble MPOAO/IKAlT paboTaTh, UTO
3HAUMTE/IbHO CHU)KaeT ee Ha/|e)KHOCTh.

KomriiekcHbIM ox0/ TipeAro/iaraet BBefieHUe pyHKIui 3aiuTthl B KC
Ha OJTare IIPOeKTUPOBAaHUA AapXUTeKTYphbl arrapaTHOro ¥ CUCTeMHOIO
MIPOrpaMMHOTO ObOecrieueHWs] W SBJ/IIETCS WX HEOTbEMJIEMOW YacCThIO.
OjHako, yUUThIBas BEPOSAATHOCTD TOSIB/IEHHS] HOBBIX KJ/IACCOB YIPO3, MOAYJ/IU
KC, orBeuaroiije 3a 6e30MacHOCTb, AO/KHBI UMeTh BO3MOXXHOCTb 3aMeHbI
UX JIPYTUMH, TIO/I/IeP>KUBAIOI[MU OOIITYI0 KOHI[ETII[HIO 3all[UThI.

Opranuszanus HazexxHou 3amuThl KC HeBO3MO)KHA C MOMOIIBIO TOJIBKO
MpOorpaMMHO-arirapaTHbIX CpejCTB. OueHb BaKHBIM SABJISIETCSA
aJMUHUCTPATUBHBIM  KOHTpoiAb  pabotel KC. OcHoOBHble  3afauu
aJMUHUCTpAaTOpa MO TMOAJEePKaHUI0 CpPeJCTB 3all[UThl 3aK/IKUalTCd B
ciefyrolem:

® B MIOCTOSSHHOM KOHTpOJie KOppeKTHOCTH (yHKLMoHupoBaHusi KC u ee
3alure;

® peryaspHOM MPOCMOTPe JKypHaIOB PerucTpaliy COOBITHL;

¢ opraHu3allyiy 1 TO//Iep>KaHUM a/IeKBaTHOM MOJTUTHKYA 0€30T1aCHOCTH;

® WHCTPYKTUpPOBaHWM Tojb3oBaTesiei OC 00 M3MeHeHUsX B CHUCTeMe
3allUThI, MPaBUIHLHOM BbIOOpe Tlaposiei U T.1.;

® DperyaspHOM CO3[]JaHWUM ¥ OOHOBJ/IEHWH pe3ePBHBIX KOIMUW MPOTrpamMm
Y JaHHbIX;

® [IOCTOSIHHOM KOHTpOJIE W3MeHEeHWM KOH(UIypalMOHHbIX JaHHBIX
Y TIOJTUTUKK  0e3011aCHOCTA OT/eNbHBIX T0/hb30BaTesiel, uToObl BOBpeMs
BbISIBUTH B3710M 3aiuThl KC.

3.5.3. KomnbloTepHbIe BUPYChI U UX Kjaccu(pukanus

KomnbiomepHbiM ~ 8UpycOM  Ha3bIBaeTCs TMpOrpaMma, CIIOCOOHast
CaMOCTOSATE/ILHO CO3/laBaTh CBOW KOIHMH 1 BHEJIPSATLCS B [IPyTHe TIPOrPaMMBblI,
B CUCTeMHbIe 00/IaCTH JUCKOBOW TIaMSITHU KOMITBIOTEpPA, PaCIpOCTPAHSThCS
Mo KaHanaM CBsi3u. llenblo co3jaHusi ¥ TIpUMeHeHHsI TTPOrpaMM-BUPYCOB
SB/ISIETCSl HapyllleHue pa0oThl IIporpamm, Iopua (aiioBbIX CHCTEM U
KOMITOHEHTOB KOMIIbIOTEpa, HapylleHue HOpMa/IbHOM pPaboTEI
T10/Ib30BaTe/1eH.

KoMIboTepHBIM ~ BUpyCaM  XapaKTepHbI  Ofpefie/ieHHble  CTaJiuu
CYI11leCTBOBaHUSI: TITaCCUBHasl CTa/ivsl, B KOTOPOI BUPYC HUKAKUX JIeMCTBUN He
ripeiNlpYHUMAeT; CTaZiusi pa3MHOKeHUsI, KOTJjla BUPYC CTapaeTCsl CO3/laTh Kak
MO>XHO Oosbllle CBOUWX KOIWM; aKTHWBHas CTaZiusi, B KOTOPOM BHUPYC
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MepexoAuT K BBIMIOJIHEHUIO [JeCTPYKTUBHBIX [EWCTBUM B JIOKQJIbHOM
KOMITbIOTEDHOU CUCTEME WU/TM KOMITbIOTEPHOU CETH.

ITo cpede obumaHue eupycbl JensaTcsi Ha ceTeBble U (halinoBbIe,
3arpy304Hble U JJOKYMeHTHBbIe.

Cemesgble 8UpyCbl UCTIOB3YIOT [/l CBOErO PACIIPOCTPAaHEHUs] KOMaH/bl
Y IPOTOKOJIbI TEJIEKOMMYHUKAL[MOHHBIX CETeM.

dalinosble 8uUpychbl yalle BCETO BHEAPSIOTCS B UCIOJHseMble (haiisbl,
VMelol1e pacllivpeHre exe W COm, HO MOTYT BHeJpPSATbCSI U B (ailyibl C
KOMITOHEHTaMH{ OIepaljuOHHbIX CHUCTEM, JpavBepbl BHELIHUX YCTPOUCTB,
o0bekTHbIe (haiibl U OMO/IMOTEKH, B KOMaHJHbIe TakeTHbie (aiiabl. [Ipu
3aMycKe 3apaKeHHbIX IIPOrpaMM BHPYC Ha HEKOTOpOe BpeMs MoJydaer
ynpaBjieHWe UM B  3TOT  MOMEHT  TPOM3BOJUT  3arJlaHUPOBaHHbIE
JleCTPYKTUBHBIE 1eCTBUS U BHEIpeHWE B Apyrue (aiibl IpOrpamm.

3aepy30uHble 8UPYCbl BHEJPSIOTCS B 3arPY30UYHbIA CEKTOP JAUCKETbI WU
B IJIaBHYHO 3arpy30UYHYH0 3allUCh >KeCTKOTO JAWCKa. Takou BUpYyC H3MeHseT
IporpaMMy Haya/JbHOM 3arpy3Kud OIepaLOHHOM CHUCTeMbl, 3aIyckast
HeoOXo/MMble [isi HapylleHUsi KOH(QUIeHIMaJbHOCTU TPOrpaMMbl WU
MOJIMEeHSII CUCTeMHble (aiyibl, B OCHOBHOM 3TO OTHOCHUTCA K (aiiyiam,
o0ecrieunBaroILIMM JIOCTYTI [10JIb30BaTe/ell B CUCTEMY.

JlokymeHmHble eupycbl (MaKpOBUPYChI) 3apakalOT TEKCTOBbIe (Daiisibl
PeJJaKTOPOB WJ/IM 3JIEKTPOHHBIX TaOJUI], HWCMOMB3ys] MaKpOChl, KOTOpbIe
COMPOBOXK/AKOT TaKHe JOKYMEHThI. BUpyC akTUBU3MPYeTCs, KOr/Ja JOKYMEHT
3arpy’kaeTcsi B COOTBETCTBYHOIIlee NIPUIOKEHHe.

ITo cnocoby 3apadceHust cpedbl 0OO6uUMAHUSi BUPYCHI JAENATCS Ha
pe3usieHTHbIe U Hepe3uIeHTHbIe.

Pe3udeHmHble  gupycbl  TOC/le  3aBeplLIeHHs  HWH(PULMPOBAHHOU
MpOrpamMMbl  OCTarOTCSI B OMNEPATUBHOM MNaMATH U IPOJOJDKAIOT CBOU
JleCTPDYKTUBHbIE [IeUCTBUS, 3apakasi [pyrue WCIIO/HSIeMble MpPOrpaMMBl,
BIUIOTH /10 BBIK/TFOUEHUSI KOMITbIOTEDA.

Hepe3uzieHTHbIe BHUPYChl  3allyCKalOTCS BMeCTe C  3apa’KeHHOU
MPOrpaMMOU U YJ/ISIFOTCST U3 TTaMsITU BMeCTe C HeM.

Ilo aneopummam PYHKYUOHUPOBAHUSI BUPYChl KIaCCU(PULIMPYIOTCS Kak
rapasuTUPYIOLLUe, TPOSTHCKUE KOHU, BUPYChbI-HEBUMMKU U MyTHDYIOLLIVE.

IMapa3umupyrowjue — BUPYChl, U3MEHSIOLINE COAEP)KUMOe 3apaKeHHBIX
daitioB. OTU BUPYCHI JIeTKO 0OHAPY>KWUBAIOTCS M yAanstoTcst u3 ¢aiina, T.K.
VMIMEIOT BCerjla O/IUH U TOT ’Ke BHeJIpsieMbli IPOrPaMMHBIN KOJ,.

TposiHcKue KOHU — BUPYChl, MaCKUpyeMble M0/, T0JIe3Hble MPOrpamMMBl,
KOTOpble OUeHb XOYeTCSl MMEeTb Ha CBoeM KommbioTepe. Hapsgy c
T10J1e3HBIMU byHKLMAMY, COOTBETCTBYIOLLIMU yCTaHaB/IMBaeMou
TporpamMMe, BUPYC MOXKeT BBITIOMHATh (PYHKIMM, Hapyllawoiye paboty
CUCTeMbl, Wi cobupath nHbopMaluo, oOpabaTbiBaeMyto B Hell.
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Bupycbl-HeguoumMKu  CIIOCOOHBI ~ TIPITaTbCs  TIPU  TIOTIBITKAX — UX
obHapykeHusi. OHU TepexBaThIBAIOT 3alpOC aHTUBUPYCHOW TPOrpaMMbl U
mibo BpeMeHHO YAaJsItOTCS W3 3apa)keHHOro aiina, MO0 TO/ACTaB/SIOT
BMeCTO ce0si He3apa)KeHHbIe YUaCTKU MPOrPaMMBbl.

Mymupytowue 8upycbl TIepUOUYECKH W3MEHSIIOT CBOW MpPOrpamMMHbIN
KOJI, UTO JiesiaeT 3a/jauy 0OHapy KeHUst BUPyCa OUeHb CJIO>KHOM.

711 cBOeBpeMeHHOTO O0OHapYy»KeHHsl U yZa/leHus BUPYCOB He0b6X01uMo
3HaTb OCHOBHble NPU3HAKU NOosieAeHUsl 8UPYcO8 B KoMIbioTepe. K Takum
TpU3HaKaM OTHOCSITCSL:

® 0TKa3 B paboTe KOMIMbIOTEPA UM OT/Ie/TbHBIX KOMITOHEHTOB;

OTKa3 B 3arpy3Ke OrnepalOHHON CUCTEMBI;

3ame/iyieHre paboThI KOMITBIOTEPa;

HapyIlieHre paboThl OT/e/IbHBIX TTPOrPaMM;

HCKa)KeHue, yBeJIMueHre pa3Mepa Wik UCue3HOBeHUe (PaiiyioB;
yMeHbllIeHre 0CTYITHOM MPOrpaMMOi OrepaTUBHOM MaMsITH.

3.5.4. Cioco0bI 3a1IMTHI OT BUPYCOB

[ns 3amuThl OT TIPOHMKHOBEHUWsS BHUPYCOB HeOOXOAMMO TMPOBOAUTH
MEepONpUSITHS, HWCK/IKOYallle  3apakeHhe TporpaMM U JIaHHBIX
KOMIBIOTEPHOU CUCTeMbl. OCHOBHBIMA HWCTOYHHKAMH TPOHUKHOBEHUS
BUPYCOB SIB/SIFOTC KOMMYHUKAl[MOHHbIE CeTH W CBhEMHBbIE HOCUTEeIN
vH(dopMaruu.

[InsT WCK/TIOUeHWs] TPOHWKHOBeHUsI BUpPycoB uepe3 KC HeoO6Xogumo
OCYILIeCTB/ISITh ~ aBTOMaTHMUeCKWM BXOJHOW KOHTPOJb BCeX /IaHHBIX,
MOCTYMNAaKIIUX MO0 CEeTH, KOTOPbIM BBIMIOJHSETCS CETEeBbIM SKPaHOM
(bpangMay3poM), TIPUHUMAIOIAM TIaKeThbl M3 CETH TOMBbKO OT Ha/le)KHBIX
HWCTOYHUKOB. PeKoMeH/yeTCs TMpOBEpPATh BCH 37€KTPOHHYI TIOYTy Ha
Ha/lMuve BUPYCOB, a MOUTy, TOJYUYEHHYH) OT HEeW3BeCTHbIX HCTOYHUKOB,
yAansTh He UuTasl.

IInst uCK/TIoueHUs MPOHUKHOBEHUST BUPYCOB uepe3 ChbeMHble HOCHUTE/H
HeoOXOMMO  OTPaHUUWTL YHUCAO  TI07b30BaTesiell, KOTOpble  MOTYT
3aMuChbIBaTh Ha ’KeCTKUM JUCK (Daiiyibl U 3aryCcKaTb MPOrpaMMbl CO Ch€MHBIX
Hocuteseil. OOBIUHO 3TO TIPABO JAeTCs TOMbKO a/IMUHHCTPATOPY CUCTeMbI. B
00si3aTe/TbHOM TIOPsiIKe TIPU TIOJK/TFOUEHUM CheMHOTO HOCHTesIsl CiefyeT
TPOBEPSATH €ro CreLraJbHOM aHTUBMPYCHOU NPOrPamMMOM.

IMpoepammbl 01 O0b6HApydHceHUst U yOdaeHUs KOMNbIOMEPHbIX 8UPYCO8
MO>KHO pa3/le/IUTh Ha /1eTeKTOPhI, peBU30PbI, (DUILTPbI, JOKTOPA U BAKI[UHBI.
leTeKTOpbI OCYIIECTBJISIFOT MOUCK KOMITbIOTEPHBIX BUPYCOB B MaMSTU U MPU
obHapy)XeHMM C0001aoT 00 3TOM T10J/ib30BaTe/f0. PeBU30phI BBITIOTHSIOT
3HAUMTe/IbHO Oosee C/IOXKHBIE AeUCTBUSA A5 0OHapyKeHWs BUPYcOoB. OHHU
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3allOMUHAIOT HKCXOJHOE COCTOSIHWe [IpOorpaMM, KaTajaoroB, CHUCTEMHbIX
obnacTeii U MepuouUyecky CPaBHUBAIOT UX C TEKYIIUMM 3HaueHUssMu. [1pu
V3MeHeHHH KOHTPOJIMDYeMbIX TapaMeTpPOB PeBU30phbI COOOIIAlT 06 3TOM
MoJib30BaTe/i0. @PUIbTPbl  BBIMIOJHAKT  BbISB/IEHUE  [0J03PUTEeJIbHBIX
TpoLielyp, HampuMep: KOPPEeKLMI0 HWCIOJIHSAeMbIX MpPOorpaMM, H3MeHeHHe
3arpy304YHbIX 3aMuceid AKcCKa, u3MeHeHWe aTpuOyTOB WM pa3MepoB (aiiyioB
U Jp.

[lpu obHapyXeHUH TOAOOHBIX TIpoLleayp (UALTPHI 3ampalIvBarOT
10/1b30BaTe/Isi O IIPAaBOMEPHOCTHM MX BBINOJHeHUs. J[JOKTopa SBJISHOTCS
CcaMbIM  paCrpOCTPaHEHHbIM TUIIOM AHTUBUPYCHBIX TIpOrpamMm. OTHU
TIpOrpaMMbI He TOJIbKO O0OHAapy>KWBalOT, HO U Yy/a/sOT BUPYCHBIA KOZ, U3
daiina — «ieuaT» mporpaMmbl. JlokTopa Crioco6HbI 00HAPYXUTh U YAA/IUTh
TOJIbKO U3BECTHbIe UM BHUDPYChI, TIO3TOMY UX He0OXOJWMO TepUOANUEeCKH,
00bIUHO pa3 B Mecsi], OOHOBISATh. BakiMHbI — 3TO aHTUBUPYCHbIE
MporpamMMmbl, KOTOpble TaK MOAU(PUIMPYIOT (aill WIX [JUCK, YTO OH
BOCIIPMHUMAETCS POrPaMMOM-BUPYCOM y>Ke 3apaKeHHBbIM U M03TOMY BUPYC
He BHeJ|psIeTCsl.

CoBpeMeHHbIe aHTUBUPYCHbIE  pelleHus obmajatloT  BCeMH
O3HaueHHbIMM MeXaHW3MaM{ U TIOCTOSIHHO [00aB/sIIOT HOBBIE CPeJCTBa
60opbOBI C BpeOHOCHBIMU TMpPOrpaMMaMiu. [IOMy/spHBIMA AHTUBUPYCHBIMHU
riporpamMmMmamu - gBjsiroTca  Norton  Antivirus, AutuBupyc Kacrnepckoro,
Dr.Web, Symantec Norton Antivirus u zp.

3.6. Buapl yoyr,
MpeoCTaB/IAeMbIX aD0HEHTaM KOMINBbIOTEePHBIX ceTel

B uucio Haubosiee 4acTo MCMOMb3yeMbIx CyXO VHTepHeT BXOAST
3/IeKTpOHHas mouta, WWW, ciy»k6a HoBocTeli VIHTepHeT, Tiepesjada ¢aitioB
ro npotokosy FTP, TepmuHanbHbId AOCTYyIl mo Tnpotokony Telnet u psp
JOPYTUX CITyXO.

OnekmpoHHass nouma. Haubosiee TIPUBBLIUHBIM  BHIOM  YCJYT,
TIpe/I0CTaB/IsieMbIX aDOHEeHTaM KOMITbIOTEPHBIX CeTel, SBJISIeTCs 3/1IeKTPOHHAs
nouta. Kakapiii aDOHEHT IMpY perucTpalvy ToJjiydaeT CBOM COOCTBEHHBIM
«TIOUTOBBIN SAIIIUK» — HEKOTOPhIM 00beM MaMsTH Ha XOCT-MalliuHe (y3/e), B
KOTOPBIM T0Ma/Iat0T BCe aipeCcoBaHHbIe eMy COODIIeHus.

iMeHa TIOUTOBBIX SILI[UKOB U CBeZieHUs1 00 UX BIafiebliax JOCTYITHbI BCEM
aboHeHTaM ceTu. Boiisi B ceTb, MOXKHO TOC/aTh COOOIeHWe TI0 H6oMy
azpecy. Iyt TOro uToOBI TOMYyYWTh TOCTYIIMBIIIee COOOITieHHe, HeoOX0 MO
COOOLUTL TIOYTOBOM cucTeMe (TIOUTOBOMY KJ/IMEHTY) UMsI HWHTePeCyIOLIero
TOYTOBOTO SILLIMKA U TIapOJib, JAOLIUI MPaBO Ha MojIyyeHre HHGOpPMaLK.
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OObIYHO B MOMEHT perucTpaidyd JoCcTyra B VIHTepHeT cepBuC-
rpoBaviep IpefoCTaB/seT I[10/1b30BaTe0 JUCKOBOE TIPOCTPAHCTBO TIOJ
TOYTOBBLIN SIIUK: aZipec 3Toro rnouroporo siuka (E-mail Account Address),
rMs nonib3oBaresis (E-mail Account Login Name) u napoJsis (E-mail Account
Password). [1apons /151 JocTyma rpeoCcTaB/sieTCs B Lie/IsixX NpejOTBPalLieH s
HEeCAHKLIMOHUPOBAHHOTO [OCTyINa K IouTe. AZpec 3/eKTPOHHOW ITOYTHI
vMeeT dbopmar: HMSIT0JIb30BaTe s (@YUM IOMEHa, HarpuMep
Ivanov(@abc.rst.ru.

YacTb cieBa OT 3Hauka (@ — 5T0 UMs 1outoBoro suka (E-mail Account
Name) Ha cepBepe, U3 KOTOPOTO Bjajesiel] 3TOro ajpeca 3abupaeT MUcCbMa
(B manHoM TipuMepe — Ivanov). YacTe cripaBa OT 3Hauka (@ Ha3bIBaeTCs
JIOMEHOM M YyKa3blBaeT Ha MECTOHAaXOXX[eHHWe S5TOro IOYTOBOIO SIIMKa.
Hy>XHO OTMeTHTb, UTO HOCUTe/JieM aZipeca 3JIeKTPOHHOW TMOUTHI SIBJ/ISIETCS
BOBCE He KOHEUHbIM IIyHKT [OCTaBKH, T.e. He ajpeC Ballero JOMallHero
KOMIIbIOTEPa, a afipec cepBepa, Ha KOTOPOM BbI OyieTe TI0/TyyaTh MOUTY.

ONeKTPOHHAas T[ouTa MOCTPOeHAa MO NPUHLMUITY K/IWeHT-CepBepPHOU
apxuTeKTyphl. [lo/ib30Barens 0OIMaeTcsi C K/IWEHTCKOW TMPOTrpamMMOM,
KOTOpasi, B CBOIO ouepe/ib, 00I1[aeTCs C TOUTOBBIM cepBepoM. OueBHAHO, UTO
MpoLleAlyPhl OTMPaBKM M TIOMy4YeHUs] TOUTHI TpeOyIOT pa3HOW CTereHU
yJeHTU(hUKaIUU TUYHOCTH, T03TOMY CYIeCTBYIOT U /iBa pa3HbIX TIPOTOKO/A
— Ha OTIPABKY U Ha MPHUEM MUCEM.

Ilns mepefaud MyceM KCHOJB3YHOTCA MpoTokon SMTP (Simple Mail
Transfer Protocol — TIpocTOii MPOTOKOJ TEpPechbIIKA TIOUThI) U
cootBeTCTBeHHO SMTP-cepBepnl. [ mpremMa TOUTOBBIX COOOILeHUI B
HacTosilljee Bpemsi Haubosee yacTo ucrnosb3dyeTcss mpotokon POP3 (Post
Office Protocol — mpoTokos moutoBoro oduca), KOTOPbIii KOHTPOJUPYET
MpaBO TMO/b30BaTesisi 3abupaTh TMOUTYy U3 SIUKa W T03TOMYy TpebyeT
rpeJi0CTaB/IeHNs UMEHU T10/1b30BaTesIs U NapoJisi.

IP-menegpoHusi — TeXHONOTHWS, KOTOpas CBSI3bIBaeT JBa abCOJIIOTHO
pasHbIX Mupa — MUp TesiehoHrur U Mup MHTepHeT. [0 HefaBHETO BpeMeHU
CeTu C KomMmyTalveill kKaHasoB (TenedoHHble ceTh) u VHTepHeT (IP-ceTn)
CyLeCTBOBA/JIM [iI1 pasHbIX LieJled M He3aBUCUMMO Jpyr OT Jpyra:
Tene()OHHbIe — JJIs Tlepefjjauyd ToOJI0COBOM HH(opMauud, IP-cetm — pns
nepefaun  JaHHBIX. TexHosorusi [P-tesiedoHrn  00BeAMHSET STH CeTU
MOCPe/ICTBOM YCTPOWCTBA, Ha3biBaeMOro LI030M. 11103 — 310 ycTpoucTBo,
B KOTOpOE C OJJHOM CTOPOHBI BK/IFOUaeTcs Teje()OHHasi IMHUS, a C APYrou —
IP-ceTs.

WWW — camblii TIony/IsSipHBIA cepBUC VIHTepHeTa, KOTOphIi Oyiaromapst
CBOeM OTHOCUTE/IbHOW MPOCTOTE W Har/ISIAHOCTU /IS M0JIb30BaTesen caesan
obpaiijeHus K pecypcam CeTy MaCCOBBIMHU.
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B camom obmem miiaHe WWW — 3T0 cuctema web-cepBepos,
no/iiepKuBaroljasi JOKyMeHTbl, (hOpMaTUPOBaHHbIe Criel[iajbHbIM 00pa30oM.
Cnyx6a WWW peanu3oBaHa B BHe K/IHEHT-CEPBEPHON apXUTeKTYpHI.
[Tonb3oBaTeNlb C  TIOMOIBIO  K/IMEHTCKOW  mporpamMmbl  (Opay3epa)
OCYILIeCTB/ISIET 3allpoC TOW WM MHOM HH(OpMallid Ha cepBepe, a web-
cepBep obOciy>kuBaeT 3arpoc Opay3epa. Bpayszep — 3T0 mnporpamma,
obecmeurBaroiiast obpaiieHre K KICKOMOMY pecypcy Ha cepBepe 1o ero URL,
VHTeprnpeTUpytolasi To/lydyeHHbI pe3ysbTaT U JeMOHCTPUPYHOlllasi ero Ha
KJINEHTCKOM KOMIIBIOTEpe.

[IpoTokon, mTO KOTOpPOMY TIPOMCXOJWT [JOCTaBKa web-cepBepoM
JIoKymeHTa web-0pay3epy, Hocut Ha3Banue HTTP (Hypertext Transfer
Protocol — mpoTokon nepefauu rumneprekcra). I'unepmekcm — 3TO TeEKCT,
cojiep>Kallivii TUTepCChUTKH, CBSI3bIBAIOIIME C/I0BA WX KapTUHKU JOKYMeHTa
C ApyruM pecypcoM (C KakUM-HUOy[b ellle JOKyMEHTOM WM C UHBIM
pasziesioM 3TOTO ke JJOKYMeHTa), TIpU 3TOM T0/I00HbIe CBsi3aHHbIe C/I0Ba WU
KapTUHKU [JOKyMeHTa, KakK TIPaBW/IO, BBIAESIOTCS, OOBIYHO C TIOMOIIbIO
noAuepkrBaHusi. [Tosb3oBaTeslb MOXKeT aKTMBUPOBATh 3Ty CBSA3b L[eTUKOM
MbIU. [TOCKO/IbBKY COBpeMeHHble 3/IeKTPOHHBbIE [JOKYMEHThI COfiepXkaT He
TOJILKO TeKCT, HO U /0Oyl My/JbTUMeIUiHYI0 HWHGOpMAIHio (TeKCT,
rpadvka, 3BYK), B KaueCTBe CCbUIOK CTajld MCIO/b30BaTh HE TOJIBKO
TEeKCTOBble, HO U rpaduueckue 00beKTbl. CO BpemMeHeM TIOHATHE
eunepmekcm ObIIO pacIIMpPeHo [0 TIOHATUS 2unepmedua. ['vuriepmeaua — 3T0
MeTO/l OpraHu3allid MYJIbTUMeUIUHON MH(OpPMal[ii Ha OCHOBe CChLJIOK Ha
pa3sHble TUMbI JJaHHBIX.

OcobeHHO MPOJyKTHBHOM uzes rUnepTeKkcTa OKa3asiach
TIPUMeHUTeTbHO K 00be[uHeHuI0 Lu(poBoit nHGOpMaluK, pacrpeze/ieHHON
Ha cepBepax BO BCEM MHPe.

HoKyMeHT, [OCTynHbI uepe3 Web, Ha3biBalOT web-CcTpaHuLIeH,
a TPYIIbI CTpaHUI], 00beuHeHHbIe 00IIel TeMOl U HaBUTALIMOHHO, — web-
y3namu, wid web-caiitamu. OfuH anrmapaTHbI  web-cepBep MoxkeT
Cojlep’kaTh HeCcKOoJbKO web-caiiToB, HO BO3MOXXHa W oOpaTHasi CUTYyal[us,
KOTI'/la OTPOMHBIN web-caliT MOXXeT Mo/iiep>KuBaThCsl TPyIINoi web-cepBepoB.
Tot dakT, uTo HaBUTalMsA He TpeOyeT 3HaHHI O MeCTOTIOI0KEHUH MCKOMBIX
JOKYMEHTOB, KaK pa3 W SBJ/IETCS OCHOBHBIM YJ0OCTBOM U TIPUUHMHOU
TIOITYJIIPHOCTH CTY>XKOb1 WWW.,

B Opaysepax peasu30oBaHbl [JBe OCHOBHble (DYHKLMH: 3arpoc
vHbopMalii y web-cepBepa U oToOpakeHWe ee Ha KJIMEHTCKOM
KomribloTepe. Kpome Toro, Opay3epbl 00/a/jal0T  [JOMOTHUTETHLHBIMA
CEePBUCHBIMM (YHKLIMSIMM, TaKUMHM KakK VIIpOLleHHWe TIOWCKa, XpaHeHUe
3aK/Iafl0K, yKa3bIBalOI[MX Ha W30paHHbIe CTPAHULIbI, U JP.
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[Monynsipuoctb WWW  o6yc/ioBjieHa TeM, UYTO MOXKHO He TOJIbKO
MPOCMAaTPUBAaTh Uy)KHe CTPaHULIbl U UMEThb JOCTYN K OTPOMHOMY KOJINUECTBY
vH(OopMalMKY, MNpe/CTaB/JeHHOM Ha COTHSX MW/UIMOHOB KOMITBIOTEPOB, HO
1 CO37laTh COOCTBEHHBIE pecypcbl M TakuM o00Opa3oM [oHeCTH Jo0yio
vH(OPMaLMIO 10 Bcex Oyaylux roceTuTesielt caiita. ViHbiMu ciioBamu, WWW
— 3TO ri00a/bHbBIM MexaHu3M 0O6MeHa WHGOpPMaI[Hel: OJHH JIF0IY TTIOMel[aloT
vH(dopmaluio Ha web-cepBepsbl, a pyrye ee pocMatpuBaroT. Co3zaB web-
CalT, Brajesel] MOXXeT MOMEeCTUTh TyAa WMHGOpPMALMIO0 pa3/MyHOro poJa:
TeKCT, rpauKy, 3BYK, aHUMAL|MIO, KOTOpas CTaHeT [OCTYNHOW [JJjisl BCex
roceTuTesnied 3Toro pecypca. KonmmuectBo WH(pOpMaL, KOTOPOE MOXKET
ObITh TpeAOCTaB/IeHO TOCETUTEN0, TIPAKTUUEeCKW He OrpaHh4YeHo TIo
BpEMeHH,

B OT/INUKE OT pajiio WU TeJeBUJEeHHUS.

ba3bl OaHHbix. [octyn K 6a3aM JaHHBIX — TUIMWUHBIA BUJ| YC/IYT,
MIpe/loCTaB/isieMbIX abOHEeHTaM KOMIbIOTEpPHOU ceTu. [1oAK/IIOUMBIINCE K
CeTH U 3aflaB CeTeBOU aZipec HY>XKHOU 0a3bl JaHHBIX, aDOHEHT TMOAK/TF0UAeTCs
K Hell ¥ B peXXrMe /ihajiora MOKeT TIOJTyuuTh TpeOyeMyto eMy UH(pOpMaIHio,
3aUacTyr0 Ha MJIaTHOU OCHOBE.

Iouck 6 HWumepHem. [lna mnoucka wuHbopmaiuu B WHTepHeTe
rpeJHa3HaueHbl  pa3/iduUHble  WUHCTPYMEHThI:  TMOWCKOBBbIE  MallWHBbI,
VIH/IeKCUPOBaHHbIe KaTa/JOr¥, MeTAllOUCKOBblEe CHUCTEMBI, TeMaTh4YecKue
CITUCKU CCBIJIOK, OHJIAMHOBBIE SHLUKJ/IONEIUH U CIIPaBOYHUKU. [1pu 3TOM /17151
TIOMCKa pa3Horo poja uHdopmaiuu Harbosiee 3pPeKTUBHBIMU OKa3bIBAIOTCS
pa3/iduHble  UHCTPYMeHThl. PaccMOTpUM  KaXAbli  HWHCTPYMEHT B
OT/le/IbHOCTH.

HHnoekcupogaHHble kamasnoau cojepXaT MH(GOPMaLUI0, MepapXuyecku
CTPYKTYPUPOBAaHHYIO TI0 TeMaM. TemaThuecKue pasfesbl MepBOro yPOBHS
onpezie/ifIOT [UPOKO TOMYJsiPHbIe TeMbl, TaKWe KakK CIIOPT, OTAbIX, HayKa,
Mara3wHbl U T.J. B Kakq0M pa3sziesie ecTb Tofpasfesibl. Takum obpasom,
MyTeIIeCcTBYsl 10 JepeBy Karajora, MOYKHO TIOCTeTIeHHO Cy»KaTb 00/1acTh
novcka. [loWsi [0 HY)KHOTO TOJKarajora, Bbl HaXoJuTe B HeM Habop
ccbUIOK. KaTanmoru mogpasfenisitoTcsi Ha KaTajaoru oOLjero Ha3HaueHUs U
CrieL[Maau3vpoBaHHble KaTalory.

TemamuuecKkue cnucku CCbLIOK — 3TO CIWCKH, COCTaBJIeHHbIe TPYNIION
npogeCcCMOHAIOB W1 KOJUTEKLJMOHepaMU-OJMHOUKAMH. Yacro
y3KOCTeljMa/M3upoBaHHasi TeMa MOXKeT ObITb  pacKpbhiTa  OJHUM
CrieLMaIuCcTOM JIyullle, yeM IPYIIoN COTPYAHUKOB KPYITHOIO KaTauora.

IMouckoeble mawuHbl. B oTBeT Ha 3ampoc Mbl OOBIUHO TIO/yuaeM
JJTMHHBINA CIIMCOK JOKYMEHTOB, MHOTME W3 KOTOPBIX He HWMEKT HUKAKOIo
OTHOLLIEHUs] K TeMe 3anpoca. Takue  [JOKYMEeHTbl  Ha3bIBarOTCS
Hepe/ieBaHTHBIMUA. TakuM o00pa3oM, peieBaHTHBIM [JOKyMEHT — 3TO
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JIOKYMEHT, cojiep>Kalljuii UCKOMYH0 HH(popMaiuto. OueBUIHO, UTO OT yMeHUs
rpaMOTHO [leflaTh 3arpoC 3aBUCUT TIPOLIEHT T10/Iy4aeMbIX pe/leBaHTHBIX
JIOKyMEHTOB.

[TouckoBasi MallliHa COCTOUT M3 JBYX uacTeil: po0oTa, WM TiayKa,
Y TIONCKOBOTO MexaHu3Ma. ba3a fjaHHbIX poboTa dopMupyeTcsi B OCHOBHOM
UM camuMm (poOOT caM HaxOAWUT CCHUIKM Ha HOBble pecypchl) U B
CyILLIeCTBEHHO MeEHbIIed CTereHd — BraZielbllaMd pPecypCcoB, KOTOpbIe
PErvMcTpUPYIOT CBOM CaWThl B TIOMCKOBOM MamvHe. [lomuMo po6ora,
KOTOpPBI 00XOJUT BCe TpeANMCcaHHbIe cepBephbl U hopMUpyeT 6a3y JaHHbBIX,
CylIIleCTBYeT IporpaMma, OrpeJesitolasi PeUTUHT HalZIeHHbIX CChLIOK.

[MpuHIMT paboThI TIOMCKOBOM MaIlIMHBI CBOAMUTCS K TOMY, YTO OHA
orpaliMBaeT CBOIO 0a3y [lJaHHBIX TI0 K/HOUEBbIM CJOBaM, KOTOpbIe
Mo/b30BaTe/lb yKa3blBaeT B TI0/ie 3arpoca, M BbIJjaeT CIIHUCOK CChUIOK,
PaH)XUPOBaHHBIN MO peIeBaHTHOCTH.

[Touck Mo UHJEKCY 3aK/IoUaeTcs B TOM, UTO TO/Ib30BaTelb (JOpMHUPYeT
3arpoc U nepejiaeT ero MOMCKOBOM MallvHe. B ciyuae Korja y moJib3oBaTesis
MMeeTCsl HEeCKOJIbKO KJ/IHOUeBbIX CJIOB, BeCbMa I10JIe3HO UCII0/Ib30BaHUe
OyneBbix orepatopoB. TekcT, B Tmpedenax KOTOPOTO TIPOBepseTCS
noruveckasl KOMOWHaAI[WsI, Ha3bIBAeTCS eANHULIeH TTOMCKa. JTO MOKET ObITh
nipeiyioykeHue, ab3all Wik BeCb JOKyMeHT. B pa3HBIX TOMCKOBBIX CHUCTEMax
MOTYT HCIIO/Ib30BaTbCA pa3/iiuHble eAuHULbI Toucka. [locsme Toro kak
T0JTb30BaTe/ b ClesIasl 3arpoc, TIOMCKOBasi cructeMa oOpabaThiBaeT CUHTaKCHUC
3arpoca ¥ CpaBHMBAET K/IFOUEBbIE CJIOBA CO CJIoBaMHU B uHAeKce. [locse sToro
COCTaBJISIeTCS CIIMCOK CAaWTOB, OTBEUYAOI[UX 3alpoCy, OHU PaHKUPYIOTCS MO
peneBaHTHOCTU, U (OpMHUpYyeTCsi pe3y/bTaT MOMCKA, KOTOPbIA U BbIZAETCS
T10JIb30BaTEHO.

CylijecTByeT OrpOMHOe KOJMYeCTBO TIOMCKOBBIX cucTteM. Haubosiee
ronysisipHasi Ha 3ariafie MouckoBas cucrteMa — Google (www.google.com).
BcemupHo monysisipHbIM Katanor Yahoo! B kKayecTBe TOMCKOBOM CHCTEMBbI
vcrnosb3yeT uMeHHO Google. B PyHeTe cambiMy MOMY/ISIPHBIMU TIOMCKOBBIMUA
cucteMaMH SIB/IsTIOTCST AHAeKce (www.yandex.ru) u Pam0siep (www.rambler.ru).

Memanouckoeble cucmembl. Tak Kak VIHTepHeT pa3BUBaeTCs
CTPEMUTE/IbHBIMUA TeMIaMH, TO POCT KOJIMUeCTBa JOKYMEHTOB MPOUCXOJUT
ObICTpee, ueM TIOMCKOBBbIE CHUCTEMBI YCIIEBAIOT WX IIPOMHIEKCHUPOBATh.
OTcroza cnenyet, uto fake ecii B CeTU M eCTh TO, UTO BBI HII[eTe, BOBCE He
o0s13aTelbHO, UTO 00 3TOM 3HaeT Ta TOMCKOBasi MalllMiHa, K KOTOPOM BbI
obpatunmuck.  BenrMka ~— BepOSITHOCTb,  UTO  HY)KHBIM  JOKYMEHT
MPOVH/IEKCUPOBaH JPYror MOMCKOBOU CMCTEMOU. MeTaronuCcKOBbIE CUCTEMBI
TO3BOJISIFOT TPAHC/IMPOBATh 3aMpOC CPa3y B HECKOJIBKO MOMCKOBBIX CUCTEM.
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OHnaliHoeble 3HYUKAONeOuu U CnpasouyHuku. st Toro 4yTobbl HaUTU
TOJKOBaHWE HCKOMOIO cjioBa B VIHTepHeTe, CyIeCTBYIOT OHJIaliHOBbIE
SHLIMKJIOTNIeZIMU U CTIPABOYHUKH.
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I'naBa 4
APXUTEKTYPA
COBPEMEHHBIX ITPOT'PAMMHBIX CPEJACTB

4.1. ITporpammHoe obecrieuenue IBM.
KoMnoHeHTBI MPOrpaMMHO# Cpefbl

B o6r1ieii apxuTekType cOBpeMeHHbIX OBM M X CcHCTeM MpOorpaMMHOe
obecrieuennie (ITO wmu  Software) sBnsiercss Haubosnee THOKOM ee
KOMITOHEHTOM,  oOecrieunBaroileid  (yHKI[MOHMPOBaHWe  amrapaTHOMN
KoMrioHeHTbl (Hardware) B pa3/MuHbIX peXUMax M TpeoCTaB/stoIei
pa3BUTBIM T[0JIb30BaTeTbCKUK WHTepdenC Ajs TOJrOTOBKU, OT/I3JKU U
pelleHus 3azau.

[TporpamMMHasi cpefia SIBAsieTCSl CBOero pojila 000J/IOUKOM armapaTHOM
Cpe[ibl, pacLIMpsItoLIel ee BOSMOXXHOCTU. [Tonb30oBaTelb UMeeT BO3MOXXHOCTh
paboThl C anmapaTHOW Cpefioi TOJIbKO HeINOCpPe[CTBEHHO C TIOMOIIbIO
MPOrPaMMHbBIX CPEJICTB.

[Moxg npoepammubiM obecneueHuem OyneM TIOHUMAaTb COBOKYITHOCTB
JIOKyMEHTHUPOBAHHBIX TIPOTPaMMHBIX CpeAcTB a8 OBM u ux cucrem
moboro Kjmacca U TUMa, obecreunBapUUX  (YHKLIMOHUPOBAHKE,
JUarHOCTHKY U TeCTUPOBaHHE MX allllapaTHBIX CPeJICTB, a TaK)Ke pa3paboTKy,
OT/IaJIKy Y BBITMIOJTHEHME JTFOOBIX IPOTrPaMM IT0/Tb30BaTe/Isl.

Takum ob6pa3zom, I1O cayxut uHTepdelicoM MeXXy arrapaTHbIMU
pecypcamu OBM u nipobiieMHOM Cpefioi.

[1O comep>XUT TpU BCeOXBAThbIBAKOLLIME KOMIIOHEHTHI:

¢ cucremHoe [10 (CITO);

¢ uyHcTpymeHTanbHOe 10 (UI10);

¢ mpukiagHoe 10 (TIT10).

B cBoto ouepenpb, cocrassisroe KoMroHeHTsl 110 9BM umeroT cBoro
JleTanM3allyio, MpeiCTaBAeHHYIo B TabJ1. 4.1.

Tab6nuia 4.1
CII0 UTIO [1110
— 6a3oBoe I10; — KOMITUJISTOPBI; — ob11jero Ha3HaueHusl;
— OrnepalioOHHble CUCTeMbl  |— UHTEepIIpeTaTophl; — rpobieMHO-
(OC); — OUO/IMOTEKY CTaHAAPTHBIX |OpHEHTUPOBAHHbIE;
— omepaLMoHHbIe 000/I0YKH; | TPOTrpaMm; — UHTETPUPOBAHHBIE;
cayscebHble Npo2paMMbl: — MPUK/IaJHble YTUIUTHI; — paciupsiroiye QyHKIUN
— Cpe/iCTBa TECTUPOBAHUS U |— CUCTEMBbI OTepaLOHHOM CHUCTEeMBI
auarHoctuku OBM; MIPOrpaMMUPOBaHUsI
— pacimpsoiiye GyHKIUU
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|0nepauH0HH0171 CHUCTEMbI

4.2, CucreMHOE IIPpOrpaMMHOE o0ecredyeHue

CucremHoe IIO ympasnsier BceMu pecypcamu OBM u ocyijecTB/iseT
o0111yr0 opraHu3anuio Tmporecca obpaboTku uHbOpPMau U UHTepdeiic
9BM c npobsiemHOM Cpejioi, B YaCTHOCTU C Tosib3oBaTesieM. CITO coctout
u3 6azoeozo I10 (BIOS), onepayuoHHbix cucmem, onepayuoHHbIX 0b6010ueK
U cydHcebHbIX (Cep8uCHbIX) npoepamm. B HEKOTOpBIX KiacCU(MUKALUSIX K
6azoBomy 1O otHOCsT BIOS, OC 1 onepaiiioHHbIe 000/I0UKH.

4.2.1. ba3osoe IIO

Bba3zoeoe 10 B apxuTeKType KOMITbIOTepa 3aHUMaeT 0Cco00e To/I0KeHHUe.
C ofHON CTOpDOHBI, €r0 MOYKHO pacCMaTpuBaTh KaK COCTaBHYIO YacCTb
amnmapaTHbIX CpeJACTB, C JpPYyrod CTOPOHbI, OHO SIB/SIETCS OJHUM U3
MPOrpaMMHbBIX MOJYyJIed OMepaliiOHHOW CUCTEMBI.

Bazogoe II0, wnu BIOS, — mnporpamma, KOTOpasi OTBeuyaeT 3a
yrpaB/eHWe BCEeMU KOMIIOHEHTaMH, YCTAaHOB/JIEHHbIMM Ha MaTepPUHCKOU
rmiate. @aktuuecku BIOS sBasieTcss HeOoThbeM/IeMOM COCTaBJIsIOLIEN
CUCTEMHOH TUIaThl U TI03TOMY MOJKeT ObITh OTHeceHa K 0Co00M KaTeropuu
KOMIBIOTEPHBIX KOMIIOHEHTOB, 3aHUMAIOIIUX TPOMEXYTOUHOe TM0JI0XKeHHe
MeXXIy arirapaTypou U MporpaMMHBLIM obecrieueHreM.

A66peBuatypa BIOS pacumdpoBbiBaeTcs Kak Basic Input/Output
System — 0a30Basi cucTeMa BBOZa/BbiBOZA. Panbile B cucteme IBM PC
OCHOBHBIM Ha3HaueHHeM BIOS 0Oblyia mogzepskka dhyHKIMIA BBOZA/BBIBOIA 3a
cuet npegoctaBieHuss OC uHTepdeiica /151 B3aMMOJEUCTBUS C arrapaTypoil.
B niocnenHee BpeMs ee Ha3HaueHUe U (DYHKIIMM 3HAUUTEIbHO PaCIIUPUIUCE.

Bropoii BaxxHoU (yHkimeir BIOS siBasieTcsi mpolieypa TeCTUPOBaHUS
(POST — Power On Self Test) Bcero yctaHOB/IeHHOTO Ha MaTepPUHCKOM T1j1aTe
obopyoBaHusl (3a HCK/IIOUEHWEeM [OTIOTHUTebHBIX II71aT PACIIUPEHHs),
MpOBOAMMAsI TIOC/Ie Ka)KJOTO BKJIIOUEHUs] KOMIbIOTepa. B  mpouenypy
TeCTUPOBAHUS BXOJST:

® TpoBepKa paboTocrnocobHoCTH CUCTEMBI yTpaBJ/IeHUs]
3/1eKTPOIUTaHHUEM;

® YHUIMa/U3alysi CHCTeMHBIX PeCypPCOB 1 PETHUCTPOB MUKPOCXEM;
TeCTUPOBAaHUE ONepaTUBHOM MaMsITH;

MOAK/TIOUeHUe K/1aBUATYPhI;

TeCTMPOBaHUe MOPTOB;

WHULMau3alys KOHTDOJIJIEPOB, OMpejiejieHue U TOJK/IIoueHre
JKeCTKUX JUCKOB.
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B mnpoijecce wHUIMaNM3alMd U TecTUpoBaHusi obopygoBaHust BIOS
CpaBHMBaeT J[laHHble CHCTeMHOM KOH(Urypauud ¢ uWH(pOpMaluen,
xpaHsmenicas B CMOS - choenyasbHOM 5HEPro3aBHCUMOM  TMaMSTH,
pacIioZIoO’KeHHOW Ha CUCTEeMHOM T[uiate. XpaHeHuWe JaHHbix B CMOS
TO/IIeP>KUBAETCST CITelMa/JbHON OaTapelkoi, a WHGopMalus OOHOBISETCS
BCAKMM pa3 TIpU W3MeHeHMM Kakux-mbo Hactpoek BIOS. VMmeHHO 3Ta
NaMATb XpaHUT IOC/IeJHUe CBeZleHUs O CUCTeMHBIX KOMIIOHeHTaX, TeKYIL[YIO
JlaTy ¥ BpeMmsi, a Takxe raposib Ha BxoZ B BIOS wmum 3arpy3ky OC, e oH
ycraHoBJsieH. [Ipu BbIXO/ie U3 CTPOSi, TIOBPEXXIeHUH WK yAaleHU OaTaperku
Bce faHHble B CMOS-ramMsiTi 00HYJISIOTCS.

Tpetbeir BaxkHOW (yHKUMel, Kotopyto BIOS BeionHsieT co BpeMeH
IBM PC, saBnserca 3arpyska OC. Cospemenseile BIOS mno3Bossror
3arpy»kaThb OIepaljMOHHYH0 CUCTeMYy He TOJbKO C THOKOTO WM »KeCTKOTO
Iucka, Ho u ¢ npuBogoB CD-ROM, ZIP, LS-120, SCSI-KOHTpOJIEpPOB.
OrnpeeniB  TUIT ycTpouicTBa 3arpy3kd, BIOS mnpucTymaer K MOUCKY
rnporpamMmel — 3arpy3urka OC Ha HOcCuTesne WM TepeajpecyeT 3arnpocC Ha
3arpy3ky Ha BIOS pgpyroro ycrpoucrtBa. Korga oTBer nosydeH, nporpamma
3arpy3ku T[IOMellaeTcsl B OMEePaTUBHYI IaMsATh, OTKyJa U TIPOUCXOJUT
3arpy3Ka CUCTeMHOM KOH(Urypaluu U ApaiiBepoB yCTPOWMCTB OrepaljiOHHOM
CUCTEMBl.

[Tonb3oBaTenbCKUK ~ UHTEp(ENC  pasHbIX  BEPCMM U pasHbIX
npousBoautesnied BIOS MoeT CW/IBHO OT/IMUaTbCSl, HO CUCTEMHbIE BbI30BbI
CTPOro CTaHJapTU3UPOBaHBL.

duU3UUeCKU BIOS HaXOJUTCSA B SHEProHe3aBUCUMOM
rnepenporpaMMupyeMor  QsLI-MaMsATA,  KOTopas  BCTaB/SIeTCS B
CrieLlMa/IbHYR0 KOJIOAKY Ha MaTepyuHCKOM riate. Ha 3To MHUKpocxeMme ecCTb
sipKasi rosorpaduueckas Hak/eika ¢ JIoroTurnomM pupmel — papaborunika I10
g BIOS.

4.2.2. OnepanjoHHbIe CUCTEMBbI

[TporpamMmel, opraHusymoilye paboTy YCTPONCTB U He CBsi3aHHbIE CO
criequ(UKOM pellaeMOM 3aJjauM, BOLLIM B COCTaB KOMILJIEKCA MPOrpaMm,
Ha3BaHHOI'0 OMepPalMOHHOU CUCTEMOM.

OnepayuoHHasi cucmemda — COBOKYIHOCTb TPOrPaMMHBIX CPEJCTB,
obecrieurBaroiliasi  ympaBjieHWe arrapaTHOM 4YacTbl0 KOMITbIOTepa U
MIPUK/IaJHBIMUA TPOTPAMMAaMM, a TakK)Ke MX B3aUMOZENCTBUe MeXAy coboi
Y TI0/Tb30BaTesieM.

OC o6pa3yeT aBTOHOMHYIO Cpefly, He CBSI3aHHYIO HU C OJHUM W3
SI3bIKOB TIPOrpaMMHUpoBaHusi. JIto0asi >ke TMpUKIIaZHasi porpaMMa CBsi3aHa C
OC # MOXeT 3KCIUTyaTUPOBaTbCs 3a4aCTYH) TOJILKO Ha TeX KOMIbIOTepax,
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rJle UMeeTCsl aHa/JloTUYHasi CUCTeMHas cpeza. lIpukiagHble mporpamMMHbIe
cpecTBa, pa3paboTaHHbie B cpejie ogHOM OC, He MOTYT OBbITh UCITO/Ib30BaHbI
B cpese gapyrou OC, ecid HeT CIe[UaJbHOrO KOMIUIEKCAa IpOrpamMm
(koHBepTepa), obecrieurBarolero TakKyt MpeeMCTBeHHOCTb.

HaszHaueHnue onepayuoHHoll cucmembl. Mecto OC B CTpyKType
arirapaTtHo-TiporpaMMHbIX cpefcTB (AIIC) KoMIbrOTepa MOKa3aHO Ha PUC.
4.1.

ITpuk/iaiHbIE TIPOTPAMMBI
WNHTepnperaTopbl KOMaH[, | Komnunsitopel | PenakTopel
OnepanjoHHas cucremMa
CucreMa KOMaH[
@yHKIMOHA/IbHbIE Cpe/iCTBa
AririapaTHbIe CpeficTBa

Puc. 4.1

HwxHUM1 ypOBEHb CTPYKTYPbI COCTaBJISIIOT UHTErpaibHble MUKPOCXEMBI,
VMCTOUYHUKY MTUTaHUs, AUCKOBO/IbI U pyTHe (pu3nueckre yCTPONCTBA.

Belllle pacriono’keH ypoBeHb, Ha KOTOPOM (pu3nueckue yCTPOUCTBa
pacCMaTpyBaOTCS C TOYKUA 3peHust (DYyHKIMOHA/TbHO-JIOTUYECKUX CBSI3el.
Ha sToM ypoBHe HaxoAdTCsi BHYTPEHHME PerucTpbl 1[eHTPaJbHOIO
rpoieccopa W apudMeTUKO-JIOrMYeckoe ycCTpoucTBo. Ornepauyu Haj
JTaHHBIMU BBITIOJIHSIOTCS B COOTBETCTBMM C TakToBoWM uactotor LIII. B
HEKOTOPBIX MalllMHax 3TH OMepalyy OCYILIEeCTB/SIOTCA 0[] yIpaBieHueM
CrieLlMaibHbIX Cpe/iCTB, Ha3blBaeMbIX MUKDOIpOrpaMmaMu. B apyrux — c
MOMOLBI0 anrmapaTypbl. HeKoTopble orepauyy BBITIOJHSIOTCS 38 OJWH TaKT
pabotel LII, gpyrue TpeOylOT HeECKOJbLKUX TaKTOB. Bce omepaiyu
COCTaBJISIFOT CHUCTeMY KOMaH/] MalllMHbI, @ BCe AaHHbIe UMEIOT abCOMOTHbIe
3HaueHUs1 afipecoB, MO KOTOPbIM OHU XPaHATCS B MamsaTh. CucrteMa KOMaH/,
KOMITbIOTepa 00pa3yeT MallliHHBIN S3bIK.

MarvHasbid  g3bIK  cofepkuT oT 50 mo 300 koMaHA, MO KOTOPBIM
OCYIIIeCTBJISIIOTCS TIpeoOpa3oBaHue, MOAUMDUKAIMS U TIepeMelleHUsT JaHHbIX
MeXJy YCTPOWCTBaMHU. YTpaBjeHHWe YCTPOMCTBAMM Ha 3TOM YPOBHE
OCYILIECTB/ISIETCSI C TIOMOIBIO 3arpy3Kd OMpejleJieHHbIX [aHHbIX B
crielia/ibHble PErucTpbl YCTPOMCTB. Haripumep, mpu TNporpaMMHPOBaHUU
BBO/Ia/BbIBO/IA IMCKY MOJKHO [JaTb KOMaH/ly UTeHUsl, 3aIlMCaB B er0 PerucTpbl
aZipec MecTa Ha ZIUCKe, a/[peCc B OCHOBHOM TaMsITH, UUC/I0 OAUTOB A/isl UTeHUs
Y HallpaB/ieHHe AielcTBUs (UTeHre WM 3aluch). B 1eliCTBUTe/TbHOCTH AUCKY
ceyeT TiepefiaBaTh Oosiblliee KOJIMYECTBO I1apaMeTpoOB, a CTPYKTypa
ornepanuy, BO3BpalljaeMOM AUCKOM, JOCTAaTOYHO CJIoXkKHA. [Ipy 3TOM OYeHb
B&)KHYHO POJIb UTPAKOT BPEMEHHbIE COOTHOLIEHUS.
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OnepayuoHHas cucmema TipeflHa3HaueHa [iisi TOTO, UTOObI CKPBITb OT
T0/1b30BaTesIsi BCe 3TU CA0KHOCTU. DTOT ypoBeHb AIIC (puc. 4.1) siBasieTcst
MporpaMMHbBIM ~ obecriedeHreM, YIIPAB/SIOIIMM BCEMH  37IeKTPOHHBIMHU
KOMIIOHEHTaMHd  KOMIIbIOTEpa, pacripefie/IlolMM ~ ero  pecypchl,
OpraHM3yIIL[MM  BBIUKWC/IWATE/NbHBIA  TMPOLECC W MPeJOCTaBJISIOLUM
TI0/Tb30BaTeMI0 Y00HbIN HHTepdeiic, n30aB/IAIONMN ero 0T He0OXOAUMOCTH
HeTI0CpeICTBEHHOTO 00IeHus: ¢ anmapaTypou. [elicTBue ureHus (aiiia B
3TOM CJiyyae CTaHOBUTCSI HaMHOTO O0oJiee TPOCTBIM, UeM KOTJA HY’>KHO
3a00TUTBLCS O TIepeMellleHHUH TOIOBOK AMCKa, KAATbh, TI0Ka OHH YCTAHOBSITCS
Ha HY)>KHOe MeCTO, U T.J.

Hap onepaunonHoM cuctemont B cTpyktype AIIC KommbroTepa
pacriojioXkeHbl OCTa/IbHble CHUCTEMHbIE TIpOrpaMMbl. 3[eChb HaXOMSTCSA
WHTEPIPeTaTop KOMaH/, CUCTeMbI OKOH, KOMIUW/ISAITOPbI U PeJakTOpPbl KoJa.
OueHb Ba)XHO INOHUMATh, YTO TakKue MPOrpaMmbl He ABAAOTCA yacTero OC.
[Tox orepaliOHHOM CHCTEMOM OOBIYHO TIOHMMaeTcss TO IIO, Kotopoe
3aMyCKaeTCd B peXume siapa M 3allyllaeTcs OT BMellaTebCTBa
MO/b30BaTe/si C TOMOLLUBI) amMapaTHbIX CpPeJCTB. A  KOMITWISATOPBI U
peJaKTOPhI 3aIyCKarTCs B TI0JIb30BaTE/IbCKOM pexkuMe. Ecn mosib3oBaTeito
He HPABUTCS KaKOW-MO0 KOMIMWISTOP, OH MOJKET BbIOpaTh ApPYroul wiu
HAaIucaThb CBOM COOCTBEHHBIN, HO OH He MOXXeT HaIllucaTh CBOM COOCTBEHHBIN
00paboTurK MpepbIBaHUM, SIB/SIOIIMICS YaCThIO OTepal[iOHHON CHUCTeMBbI U
3allUILeHHBIA anmnapaTHO OT TMOMBITOK ero MOAU(PUIUPOBATh.

Bo wmuHormx OC ecTh TIpOrpaMMbl, KOTOpble paboTaloT B
MOJIb30BaTeIbCKOM pexxume. OHM  TOMOrarT OIepalOHHOW CHUCTeMe
BBITIOJIHATL ~ Clelha/JM3upoBaHHble  (PyHKUMMU. Harpumep, mnporpammel,
TMO3BOJIAIOLME T10/Ib30BaTe/IsIM U3MEHSTb CBOU MapoJid. DTU IPOrpaMMbl He
ABSOTCA YyacTbto OC U 3aryCKaroTCd He B peXKHMMe s/ipa, HO BbITOJTHSIEMbIe
uMu GYHKIUM BAUSIOT Ha paboTy cuctembl. Takue TporpaMMbl Takke
3aLIUILAI0TCSA OT BO3EeUCTBHS MOJIb30BaTeJIs.

Hap cuctemubiMu riporpamMmamu (puc. 4.1) pacrionoskeHbl TTPUKJIaJHbIe
nporpaMMbl. OOGBIYHO OHM TOKYTIAFOTCS WM THIIYTCS T0/h30BaTe/ieM st
pellieHUs1 COOCTBEHHBIX 3a/lad — 00pabOTKU TeKcTa, paboThl C rpadukoi,
TeXHUUYECKUX PaCueTOB WM CO3/IaHUs CUCTEMBI yIpaBieHUs 0a30i JaHHBIX.

OrnepallMOHHbIE CUCTE€MbI BBITIOJIHSIOT [iBeé OCHOBHBbIE (PYHKLIUU —
pacipeHre BO3MOKHOCTEN MalllHbI U YTIpaB/ieHue ee pecypcamH.

C Touku 3peHus Tosib3oBartesis, OC BBIMO/IHSIET (QYHKI[MIO BUPTyalbHON
MallliHbI, C KOTOPOM Tpollle U Jierue paboTaTh, ueM HeNOCPe/CTBEHHO C
anmapaTHbIM obecrieueHHeM, COCTaBJISIOLIMM peasibHbIM KoMITbloTep. [/si
nporpaMMm OC rmipefocTaB/sieT psifi BO3MOKHOCTeH, KOTOPble OHHA MOTYT
WCIO/b30BaTh C  TOMOLIBI0  CIe[UaJbHbIX  KOMaHZ,  Ha3bIBaeMbIX
CHUCTEeMHBIMH BbI30BAMM.
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Konrjermus, paccmarpuBaroijas OC  Kak  yA0OHBIM  MHTepdeiic
10/Ib30BaTesIs, — 3TO B3IVIsA[, CBepXy BHHU3. AJIbTeDHAaTUBHBIN B3IJIsJ| CHU3Y
BBepX gaeT mpejcrtaBieHre 06 OC Kak 0 MexaHH3Me YIpaB/IeHUs BCEMHU
yacTssMM  KomribloTepa. CoBpeMeHHble  KOMIIbIOTEPhbl ~ COCTOSIT U3
TIPOLIECCOPOB, TAMSTH, [AWCKOB, CETeBOr0 OO0OpyZOBaHHS, NPUHTEPOB U
OTPOMHOI0 KOJMYecTBa APYrMX YCTPOMCTB. B COOTBETCTBUM CO BTOPHIM
noaxonoM pabora OC 3akirouaeTcsi B 00eCreUeHHWH OpPraHHW30BaHHOTO U
KOHTPOJIUPYEMOI'0 pacripefie/ieHrsi TIPOLIeCCOPOB, MaMSTU W YCTPOWCTB
BBO/Ia/BbIBOJla MEXX/]y pa3lMUYHbIMU TIPOrpaMMaMH, COCTSI3alOIUMMCS 3a
TpaBO UX UCII0J/Ib30BaTh.

OmnepaloHHbIe CUCTEMBI JIeISITCS:

® Ha OIHO3aJjauHble M1 MHOT03a/lauHbIe;

® (OJHO- ¥ MHOTOIIO0/Ib30BaTe/IbCKUE;

® ceTeBble U HECETEBLIE.

Haunbonee wussectHol OC cemeiictea Windows, MS DOS, UNIX,
LINUX.

4.2.3. OnepaiuoHHbIE 000/T10UKH

OnepayuoHHble 060/10uKU - crierjuanbHble MpPOrpamMMBbl,
nipeJjHa3HaueHHbIe AJisi o0OserdyeHusi OOIeHHMsI T0J/Ib30BaTesisi C KOMaHaMU
OC. OrepatioHHbIe 000/I0UKA UMEIOT TeKCTOBbIN U rpadruecKuii BApUAHThI
T0JIb30BaTeIbCKOT0 MHTepderica, cayxar A1 paciuupenns GyHkumuid OC u
MOBBILIAKOT YpOBeHb HHTepdeiica ¢ OBM mytem ynpoieHuss AocTymna K
¢byskuusim OC, ymeHblliasi HarpsDKEHHOCTh U CJIOXKHOCTh pab0Thl KOHEUHOTO
T0JIb30BaTeIs.

C momeHTa mosiBjieHuss nporpamMbl Norton Commander aiinioBbie
MeHe/)Kepbl CTali HeoOXOAWMBIM TIDUIOXKeHHEeM Ha Jr000M KOMITbIOTepe.
Bce oHM TmpeAHa3HaueHbl /s pa3HoobpasHOM paboTel c  (aitiamu:
KOIMPOBaHUsl, TMepeHoca, y/ajeHusi, pelakTUPOBAHUSI TEeKCTOBBIX (haiisioB,
rubKoro 3amycka TiporpaMM. B HEKOTOpBIX KaacCUPUKaIusax (ailioBbie
MeHe/)Kepbl OTHOCSAT K CJTy>KeOHBIM IporpaMmam.

CambIMM TIONYJIIPHBIMU (paliJIOBBIMU MeHe/KepaMu cerofiHs B Poccun
apismtorcs  Total Commander u FAR Manager, paboTaromiue Iof
ynpasneHreM OC Windows.

FAR Manager — Norton-niofjo0HbIN (haiin-MeHepKep, KOTOPBIA MOYKET
paboTaTh KakK B TOJIHO3KPAHHOM, Tak U B OKOHHOM pe)KuMax, Mo//lep>KUBaeT
JJIMHHbIe WMeHa (ailioB, KOppPeKTHO paboTaeT C pyCCKUMHU OyKBamu,
a BCTPDOEHHbIM pefaKTop TI03BO/IsieT  TepekaodatbCsa  Mexay DOS-
1 Windows-kogupoBkamu.  Cpeau  BO3MOXKHOCTeM  MpOrpaMMbl  —
ornpejesieHWe pa3MepPOB KaTajoroB, BbI30B CIMCKA aKTUBHBIX 3ajady,
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nepefgaya ¢ansoB 4yepe3 FTP-knueHT, yrpaBieHUue CeTeBbIMU U
noak/oueHHbIMM K IIK mpuHTepamu, nojicBeTKa CHHTAaKCHCa B HMCXOIHBIX
TeKCTaXx M[porpamMM, IIOMCK W 3aMeéHa CHMBOJIOB OJHOBPEMEHHO BO
MHOXXeCTBe (Dail/ioB C TPUMEHEeHHWEM PperyJysipHbIX BbIDa)KeHU, Cpe/iCTBa
riepeMMeHOBaHus1 TPYII (PaiijioB C BOSMOXXHOCTbIO HCIIO/Ib30BaHUS C/I0XKHBIX
COCTaBHbIX MacCOK, TipoBepka opdorpaduu npu o006paboTKe TeKcTa B
penaktope FAR u MHoroe apyroe. [Iporpamma nogjiep>kxuBaet 00JBIITMHCTBO
W3BECTHBIX  apXWBHBIX  (OpPMATOB U MO3BOJISIET  ApXUBHUPOBaTh U
pa3apxuBUpOBaTh, [POCMATpWBaThb, peJakTUpPOBaTb U 3allyCKaTb Ha
BBITIO/THEHME (Paii/ibl U3 apXWBOB. B cucTeme mpeayCMOTpeHbl pa3BUTast
CHUCTeMa YIpaBJeHWs TOPSYMMM K/IaBUIIAMM W OYeHb OOJbIIONH Habop
BCTPOEHHbIX (YHKIMH, KOTOpPble CYI[eCTBEHHO PaCIIUPSIOT BO3MOXKHOCTU
FAR Manager, 1010onHsIg U MOJUAMPULIMPYS UX.

Total Commander nipofio/bKaeT TPaJULIUIO ABYXMaHeIbHBIX (hail/IOBbIX
MeHe/)KepoB, HO B Oosbliieli cTereHd oOpueHTUpPOBaH Ha Windows-
uHTtepdetic. Unrepdelic Total Commander jierko HacTparBaeTcCsl, MO3BOJISIET
MPOCMAaTPUBATh CONEP)KUMOe HOCUTENEeM C UCMO0JIb30BaHWEeM HaCTPanBaeMbIX
3aK/i1aloK. B uTore B pamMKax OAHOW mMaHenu (Qaii-MeHemKepa MOXKHO
OTKPBITh HECKOJTbKO AWPEKTOPHH, Kaxk/asl U3 KOTOPhIX OyJeT mpezcTaB/ieHa
OT[e/IbHOU 3aK/IaZIKOM, a TNpU Tepexoje MexAy 3akK/jaJKaMd COXpaHSeTCs
cocrosiHue aupekrtopuu. Mimeetca noajepkka apxusatopos ZIP, ARJ, LZH,
GZ, TAR, RAR u ACE wu Bcrpoennnii FTP-knuent. Hapsgy co
CTaHJAPTHBIMKA BO3MOJKHOCTSIMM, XapaKTepHbIMM [JIsl JaHHOr0 Kjacca
TIPUIO’KeHUH, TIporpaMMa 00/1aziaeT Le/biM psiioM 0CcoOeHHOCTel, KOTopbie
CTOCOOHBI CYII[eCTBEHHO YCKOPUThH HaBUTAI[MI0 MO JUCKaM W Tmarnkam. K
TaKUM OCOOEHHOCTSIM OTHOCSITCS: 3allOMHHaHWe YacTO WCI0J/Ib3yeMbIX
KaTasioros, UCTOPUS TIOC/IeJTHUX TIOCEIIeHHbIX KaTaloroB, ObICTPbIN MOUCK, B
TOM 4uC/ie BHYTpU (alioB, MHOTO(QYHKL[MOHa/bHbIE BO3MOYXHOCTH
HaCTPOMKK TOpSUYMX K/IaBUIl, yAoOHasi TaHelb WHCTPYMEHTOB U .
[Toamep>xka BCTpPOeHHBbIX (YHKLUMKA TI03BOJIsieT peanu3oBaTh B Total
Commander MHOTHe Tojie3Hble BO3MOXKHOCTH, TaKve Kak JuCIieTyep 3ajady,
peJlJakTOp peecTpa, BpeMeHHasi TaHe/b, yIrpaBjieHHe cepBHcamH, paboTa C
CeTeBbIMU IallKaMu, KApMaHHBIM KOMITbIOTepoM, Linux-pa3zgenamu u mp.

4.2.4. CiyxeOHbIe MPOrpaMMbI

CnyxcebHble npoepammbl  (cepBucHoe [IO) —  [IOMOHUATETHLHO
yCTaHaB/MBaeMble  TpOrpamMMmbl,  paciuupsitoie  ¢yHkuuu OC
WCTIO/Tb3yeMble TpH paboTe WM TeXHUYeCKOM 00C/Ty>KMBAaHUM KOMITbIOTepa
JI71s1 BBITIOJTHEHUST BCTIOMOTaTe/TbHbIX (DYHKITUIA.
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CpezncTBa TECTUPOBAHUS M AMArHOCTUKU UCMOJIB3YIOTCS [Ji11 IPOBEPKU
paboTOCrOCOOHOCTH,  MPaBUIBHOCTH  (PYHKIIMOHUDOBAaHHS  yCTPOWCTB
KOMITbIOTepa U OOHapy’KeHHUs HeMCIPaBHOCTel B Tpoliecce KCIUTyaTaluu,
yKa3bIBalOT MPUUYUHY U MECTO HEUCIIPAaBHOCTU. JTU CPeJCTBA UCMO/Ib3YIOTCS
TeXHAYECKUM TI€PCOHAIOM, OOCTY)XKMBAIOIIUM BBIUHC/IATETBHYI0 TEeXHUKY.
Pe3ynbTaThl TECTUPOBAHHWS BBIBOJSATCS B HArJIiHOM BUjle, TPeA0CTaB/Isis
Heo6x0iMMyH0 UH(GOPMALIUIO O COCTOSIHUM Y3/10B KOMIIbIOTEpa.

CpeactBa pacivpenusi GyHkuuii OC 10CTaTOYHO MHOTOUYMC/IEHHbI, UX
(OyHKI[MOHa/IbHbIE BO3MOXXHOCTHM OMNpeAeNsitoTCs KOHKpeTHbIM TuroMm OC.
CpeacTBa J@aHHOW TPYyMMbl MOTYT OBITH peair30BaHbl KaK Ha YpPOBHE
OT/leJIbHBIX YTU/IUT, TaK U B BU/Ie CTel[ha/IbHbIX MTaKeTOB.

YTUnuTel  —  TIpOrpaMMbl, CoyXKalllhe  JJid  BBINOJIHEHUS
BCIIOMOTaTe/IbHbIX oOfepaluii  00paboTKU JaHHBIX WM 00CTy>KHWBaHUS
KOMITbIOTEPOB (IMarHOCTUKH, TeCTMPOBAHMS arrapaTHbIX WU MPOrpPaMMHbBIX
CpeJCTB, ONTHMM3aLMM  UCMO/Ib30BaHUS  JUCKOBOTO  MPOCTPAHCTBA,
BOCCTaHOBJ/IEHUS Pa3pYLLIEHHOW Ha MAarHUTHOM AUCKe MH(MOPMaLuK U T.[.).

YTunutel 00  pACIIUPSIOT W JOTIOMHSIOT — COOTBETCTBYIOIIHE
Bo3MoxxHOCTH OC, /00 peliatoT CaMOCTOSITe/IbHBIe 3a/IauM.

YTUAUTBI TI03BOJISIFOT TIOBBICUTHL 3((eKTUBHOCTh UCMO/b30BaHus OBM
1 y06CTBO paboTHhI.

K cTan#apTHBIM yTUIUTAM OTHOCSTCS:

® QHTUBUDYCHble — TIpeJHA3HaueHbl I TpeJOTBPALLEHUs 3apaKeHust
KOMITbFOTEPHBIMU BUPYCaMU U JIMKBUJALMY [TOC/Ie/ICTBUN 3apayKEHUsI BUDYCaMU;

® porpamMmbl OOCTYy)KUBaHUSI AWCKOB — CAy)KaT /s ONTUMHU3aLUU
JIMCKOBOTO MPOCTPAHCTBA, Haripumep JedparmeHTaluy;

® apXUBATOPbl [AHHBIX — TMI03BOJISAIOT 3alMChiBaTh HMH(OPMAIMI0 Ha
Juckax Oojiee TIOTHO, OOBeAMHATH KOIMUM HECKONIbKUX (aiijioB B OJUH
apXVBHBIW (hai;

®  00CTYKUBAHYSI CETU — PeayTi3y 0T IMPOTOKO/TbI 00MeHa MH(hOpMalL el 1 T.11,;

® U MHOTHe ApyTHe.

4.3. UHCcTpyMeHTa/IbHOE MPOrpaMMHoe obecrieyeHue

NuctpymenTtanbHoe 10 mpegHasHaueHO /19 CO3[aHUSA OPUTMHAIbHbBIX
TPOrPaMMHBIX CPe/ICTB B /0001 rTpobaemHoM o6mactu, Bkmodast CITO.

[Iponecc co3maHUsi HOBBIX TIPOTrpaMM Ha f3blKe MALIWHHBIX KOMAaH/,
SIBJISIETCST HU3KOTIPOM3BOJUTE/IbHBIM. Ha rpakTrke OOJBIIMHCTBO MPOrPaMM
cocTaB/isieTcsl Ha (hOpMasTbHBIX SI3bIKaxX MPOrpaMMUPOBaHMUS, KOTOphIe OoJiee
O/IM3KKM K MaTeMaTHUUeCKOMY, C/iefloBaTe/IbHO, TIPOIIle U MPOU3BOAUTETbHEN B
paboTe, a TepeBOA TPOrpaMM Ha SI3bIK MAIIMHHBIX KOZOB OCYIIIECTBJISIET
KOMIIbOTED 10CpeiICTBOM VHCTPYMEHTAa/IbHOT O TPOrpaMMHOT 0
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obecrieueHwusl. [Ton A3bIKOM Nnpo2pamMMUupO8aHus MMOHUMAIOT
(opManv30BaHHbIA SI3bIK [JI1 OMWCAHWS airOpuTMa pelleHus 3a/ayd Ha
OBM.

TekcT anropuTMma pellleHUsl 3a/iaud, OINWCAHHBIA CpeACTBaMHU $3bIKa
MpOrpaMMHUPOBaHMs], Ha3bIBaeTCsl UCXOAHBIM MoysieM (M).

CpeAcTBOM, OCYILECTB/SIIOIIUM — TepeBOJ, UCXOAHOTO0 MOAYJs B
NOC/Ie[OBaTeIbHOCTL  KOMaHZA, OBM, daBngercs  cnenjuann3vpoBaHHast
rporpamma.

HmMeeTcst Ba OCHOBHBIX TUIA TaKUX MPOrPAMM:

® KOMIWISITOPHI;

® JHTEpIpeTaTophl.

Komnuasimop TpaHcivpyet (1iepeBoJUT) BeCb TEKCT UCXOAHOTO MOAYJIst
B MaIIMHHBIA KO/, Ha3blBaeMbli 00BEKTHBIM MozyseM (OM), 3a oauH
HeIpepbIBHbIN MPOLIeCC.

OOBeKTHBIM MOAY/bh BBITIOJNHATHCS HE MOXKET, T.K. COJI€PXKUT
HepaspelleHHble CCbUIKA Ha [Jpyrve MOJYyJd WA Tporpammel. I[lostomy
repe/; BBLIMTOJTHEHWEM TIPOTPpaMMbI ee OOBEKTHBIM MOAY/b AO/DKEH OBITh
obpaboTaH criel[iabHBIMH TIpOrpaMMaMH — pezfaktopoM cBs3edt (Link),
paspellarolUM BCe BHeIlIHWe CCbUIKM U TpeoOpasywimyM OM B
3arpy304Hbii mMoAy/ab (3M), U 3arpy3uMkoM, ompefesstoiuMm a1 3M
abcomtoTHble azipeca B OII, T.e. TOTOBBIM /IJisl BLITIOJTHEHMUSI.

TakuMm o00pa3omM, cxema mpeoOpa30BaHUSI MCXOAHOW IPOrpaMMbI B
BBITIOJIHSIEMbIM 3arpy304YHbId MOAY/b UMeeT B/, TIpe/CTaB/JeHHbI Ha PUC.
4.2.

M |Kommunsarop OM |Penaktop 3M |3arpy3uuk |(B3M

CcBa3el

Pruc. 4.2. Cxema ripeobpa3oBaHust
WCXOTHOTO MOZY/IsI TPOTPAMMBI B 3arPy30UHBIH

K s3bikam Kommuaupytoiero tura otHocsitcs Fortran, Algol, COBOL,
Pascal, C u C++, PL/1.

B oTiMume OT KOMMUIATOpPA UHMepnpemamop BBINOIHSET UCXOJHBIA
MOJy/lb TIPOTPaMMbl B DEXWMe «OMepaTop 3a OrepaTopoM», IO XOAY
rpeBpalasi Kax/plii oreparop si3blka B MalllMHHbIE KOMaH/bl.

SI3biku  uHTepripetupytoiiero Tumna (Basic, Lisp, LOGO) 6onblie
TIOJXOAST AJisi pa3paboTKu MporpamMm IMajioroBOro THIIA.

[nsi  oTnagKu MporpaMM  UCIONB3YIOTCS  pas/iMuHble CpefcTBa  —
OT/Ia[UMK{, TPACCHUPOBIIVKY, TIO3BOJISIIOIINE OTC/EKUBATh  BbITIOJIHEHUE
MpOrpaMMbl B TOOTNEPAaTOPHOM PeXXKUMe, WeHTU(UIMPOBaTh MeCTO U BU/
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oIMOKYA B TporpamMme, HabO/FOZaTh 3a W3MEHEHWeM 3HAueHHH TiepeMeHHbIX,
BbIDa)KEHUM U T.II.

Cucmembl NpO2PAMMUPOBAHUSI TIPEJICTABJISIOT COO0M MHTErpPUPOBAaHHBIE
WHCTPYMEHTa/IbHbIE CPeZICTBA, 00eCIIeUMBAOIIME BCE OCHOBHBIE (DYHKIUH T10
pa3paboTKe MporpaMM, a UMeHHO:

® CO3/laHME U PeIaKTUPOBAaHUE NCXO/HBIX MOJYJIEH;

KOMITHJISILIVS. ¥ UHTEPITPeTaLIvs;

CO3/laHMe 3arPy30YHbIX MO/yJ/Iel U UX BBITIOJTHEHHE;
OT/IaJKa ¥ TeCTUPOBAHUE;

co3zaHve 6uOMMOTEK CTaHAAPTHBIX ITPOTPAMM U T.[I.

TUNMMYHBIMH PUMEPaMHU TTPOrPaMMHBIX CHUCTeM siBJisttoTcst Turbo Pascal
u Borland C++ ¢gupmsl Borland.

4.4. TIpuk/iaiHOe MPOrpaMMHoOe o0ecreueHue

[TpuknagHoe I1O cocTaB/AOT MakeTsl NMpUK/IaAHbIX Tporpamm (TIITIT),
rpeJiHa3HAaUeHHbBIX /IJis1 PelleHUs OTpe/ie/IeHHOTO Kpyra 3aZiad U3 pa3/IMyHbIX
nipobsieMHbIX obsacreit. Croia ke MOXXHO oTHecTd Bce [10, pa3paboTaHHOe
MHOT'OUHC/IEHHBIMU M0JTb30BaTe/ISIMU.

[TIIIT co3patoTcs A pelieHUs HauboJiee MaCCOBBIX 3a7jad, K KOTOPbIM
OTHOCSITCSI HAYYHO-TeXHUUeCKHe, UH)XeHepHble, 5KOHOMUUeCKHe U [pyTrure.

Cytb OombimHcTBa IIIIIT COCTOMT B MaKCHMMa/lbHOM YIIPOIIEHUU
nHtepdeiica 3BM — nosb3oBaresib. Takue II1IT Mo)kHO K/1acCU(HULIMPOBATH
TI0 T'pyTITiaMm, Tpe/icTaB/eHHbIM B TabJ1. 4.1.

III1IT obwe2o Ha3HauyeHuss OPUEHTUPOBAHbI Ha IIUPOKUANA KPYT
rmosib30BaTesield B pa3/MUHbIX TIPO0/IeMHBIX  00/1aCTSIX,  TIO3BOJISIOT
aBTOMAaTH3WPOBaTh HanboJiee yaCTO BBITIONHSEeMble oreparuu. K makeTam
TaKOr0 TUTA OTHOCSITCS:

® TeKCTOBBIe npoijeccopbl — Microsoft Word, WordPerfect, TEX u 1ip.;

® 3/1eKTpOHHBIe Tabmmiel — Microsoft Excel, SuperCalc;

e cucTtembl ynpasieHus 0a3zamu gaHHeIx (CYB/) — Oracle, Microsoft
SQL u zip.;

® Te/eKOMMYHUKALIMOHHBIE;

® unp.

IMpobaemHo-opuenmupoeavuble TITIIT WMeHOT AOCTaTOYHO Yy3KOe
TIpUMeHeHre, WCIIO0Ib3ysi 0COOble METOAbI TpeZCcTaBiAeHus W 00paboTKH
vH(dopMalMy, yuUThIBAKOIIMe  CrieludUKy TIoAJepKUBaeMbIX — 3ajay
Nosib30BaTesisi. V3 nmakeToB JaHHOM IPYIIbl MOXKHO OTMETUT:

¢ rpaduueckue — CorelDraw, Adobe PhotoShop;

¢ MateMaTuueckue — MathCad;

® cTaTHUCTHUYecKue — Statistica;
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® u3jaTenbCcKue cucteMbl — Page Maker;

® TIpOEKTHPOBaHUe U co3zaHue yeprexxert — AutoCAD.

MIIII, pacwupsrowjue ¢pyHkyuu OC, COCTaB/SIOT NMaKeThI:

¢ obecreunBaroiijie comnpsbkeHrne 3BM ¢ HayuyHbIMH CHCTeMaMUd |
yCTaHOBKaMU;

e ofOecrieunBaroie TOoAKMIOUeHMe K OBM  jgomosHUTeNbHBIX
BBIUMC/IUTE/IbHBIX YCTPONCTB, a TaKXke TOJep)KKy pabotesi OBM B
JIOKAJIbHBIX CETSIX U MalllMHHBIX KOMILIEKCax;

® /il paciivpeHust (PYHKIWM BbIUMCIUTENbHBIX YCTPOUCTB OBM.

HumezpupoeamHbie II1IT oO0beguHSAIOT (DYHKIMK psifia MMaKeToB, Kak
MpaBWIO OOI[ero Ha3HaueHWs. B Takux TakeTax obecrieurBaeTcs IIOJTHast
MH(OpMAaIIMOHHasi COBMECTHMOCTb MeXKJy OTZAe/JbHbIMU TPUK/IaJAHBIMU
rnporpaMMamMu. TuUNUYHbIM TipuMepoM HHTerpyvpoBaHHoro IIITII saBnsiercs
Microsoft Office, o6beaunstONMI B cebe TeKCTOBBIM Tpoiieccop Microsoft
Word, Ttabmuunbiii mporieccop Microsoft Excel, cpeactBo co3paHust
nipeseHTauui Microsoft PowerPoint u zp.
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I'naBa 5
APXUTEKTYPA
COBPEMEHHBIX BBIYNC/INTEJ/IBHBIX CPE/ICTB

5.1. JIoruueckue 0CHOBBI NOCTpoeHuss IBM

Jlornueckue cxembl (JIC) cocraBmsstoT ocHOBY moboii OBM. s
orvcanus JIC, X cMHTe3a U aHa/iM3a IIMPOKO UCTOb3YeTCsl MaTeMaThUUeCKUit
arrapar aareopbl JIOTHUKH (Oys1eBoi anredpsl), co3manHou k. Bynem B 1854 .

Anrebpa JIOTUKM — 93TO pa3fiel  MaTeMaTUKW, HW3yYaroluii
BbICKa3bIBaHUs, pacCMaTpHBaeMble CO CTOPOHBI UX JIOTMUECKHUX 3HaueHUM
(UICTUHHOCTM WM JIO)KHOCTH), oOrpefie/ieHHbIXx Ha MHoxectBe {0,1} wu
JIOTUYECKHUX Orepalyi Hajl HUMHU.

Anrebpa  JIOTHKM  oOrepupyeT  BbICKa3blBaHUSMM. Jloruueckoe
BbICKa3biBaHWe — 3TO J0b0oe TIOBeCTBOBaTe/NbHOe TIpeJjIoXKeHue, B
OTHOLIEHWM KOTOPOTO MOJKHO OJHO3HAayHO CKa3aTb, WCTUHHO OHO WU
JIOXKHO.

Vcnosib30BaHue anrebphl IOTUKY TI03BOJISIET:

1) yno6Ho orepupoBaTh JTOTMUeCKUMU BhIPAYKEHUSIMU, OTIMCHIBAIOLI[AMHU
Te WU WHble YCTPOMCTBA U Y3/1bl, @ He HEel0CPe/ICTBEHHO CXeMaMU;

2) Ha JTarle KOHCTPYWPOBAHHS arapaTHbIX CPe/CTB ajareOpa JIOTUKU
T03BOJISIeT 3HAUUTE/IbHO YIIPOCTUTH JIOTUUeckue (DYHKIMM, OMMUChIBAIOIIUE
(GyHKIIMOHMPDOBaHHE CXeM KOMIbIOTepa, M, CJe/loBaTe/IbHO, YMEHbBIIIUTh
YKMC/IO 3JIEMEeHTapHBIX JIOTHUECKHUX 3/IEMEHTOB, U3 JIECITKOB ThICSIY KOTOPBIX
COCTOSIT OCHOBHBIE y3/1bl KOMITbEOTEPA.

Wcnonb3oBaHue orepaiuii  airebpbl JIOTHKM B TIPOrPaMMHOM
obecrieueHn MHKpPo-ODBM M03BOJIseT 3aMeHUTDH arlllapaTHYI0 JIOTHKY Ha
MPOrpaMMHY0, UTO SIB/ISIETCS OJHUM U3 IPUMEHEeHU MUKPOMPOLeCCOPOB.

Takum o6pa3oMm, anrebpa Joruku (OysieBa anrebpa) SIBAsIETCS
OCHOBHBIM CpeJCTBOM aHa/iM3a, pa3pabOTKA U OIMCAHUS CTPYKTYPHO-
(yHKIIMOHATbHOM apXUTEKTYPbl COBDEMEHHOW BbIUMC/IUTE/IbHON TEXHUKHU.

5.2. Jlormueckuii 6a3uc 0y/1eBoil aaredpol

OcHOBHbIMH, WM 6a30BbIMH, OTiepaliysiMy Oy/ieBoi anreOpbI CIysKaT:

® omepaius «Ioruueckoe W» — JOrMYecKkoe yMHOXXEHHE WU
KOHBIOHKIIMSA, 0603HayaeTcss CUMBOMAaMM % »&, CHUMBOJ  OMepaLyu
pa3peliaeTcs OMyCcKarh;
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e onepatus  «iormueckoe WJIM» — Jiorduueckoe CJIOKeHUE WU
ITU3BIOHKIMS, 0003HAUaeTCcss CUMBOIaMU + | ;

e omepaiusa «jiaoruueckoe HE» - joruueckoe oTpullaHWe WA
WHBepCHs], 0003HauaeTCsl CHMBOJIAMH % X

AKcuombl anzebpbl 102UKU:

1. JIn3bIOHKIMS ABYX TePEeMEeHHBbIX paBHa 1, ec/ii XOTsI ObI OZJHA M3 HUX

paBHa 1, v paBHa 0, ecsii 06e iepemeHHbIe paBHEI 0:
0+0 =0;

0+1=1;
1+0 =1
1+1=1,

2. KoHbloHKIUSI [BYX TiepeMeHHbIX paBHa 0, eciu xoTs Obl OfiHA

riepemeHHasi paBHa 0, 1 paBHa 1, eciu oOe epeMeHHbIe paBHBI 1:
0 <0 =0;

0 <1 =0;
10 =0;
11 =1.
3. I/IHBepCI/IH OJHOI'0 3HAdueHHd HEpEMEHHOfI COBIIaJdeT C ee ApPyIruM
3HAUeHNeM:

=0;
=1.

Habop nornueckux omnepauuii {W, WM, HE} saBnsaercs
(YHKIMOHATBHO TOJTHBIM, TIO3TOMY OH 00pa3yeT joruueckuii 6a3uc 6yneBoi
anreOphl.

Omnepaluv  BBITIOJIHSIOTCS B C/AeAyIOLeM TIOpsiIKe: JIOTMuecKoe
OTpULiaHHe, JIOTUUeCKOe YyMHO)KeHHe, Jioruueckoe cjaoxkeHue. Ilopszok
BBITTOJTHEHUST MOXKeT ObITh M3MeHeH C TTIOMOILIBI0 CKOOOK.

dopmynbl 6yneeoll aneebpbl. C TIOMOIIBIO JIOTUUECKUX TiepeMeHHbIX
Y CUMBOJIOB  JIOTUYeCKMX oOrepanuii  Jitoboe BbICKAa3bIBaHHWE  MOXKHO
(¢opmanu3oBaTh, T.e. 3aMeHWUTb JIOTUUYeCKOW (opmyson. Jlornueckue
dbopMysnbl  — 9TO COCTaBHble JIOTUYeCKHMe BbICKasbiBaHus. [Jlagum
aKCHOMaThuecKoe orpe/iesieHre TIOHSTUsT (POPMYJIbI:

1. Bcsiueckass noruueckasi TrepeMeHHass U CUMBOJIBI «MCTHHa» (1)
1 «10Xb» (0) — hopmybl.

2. Ecmy x uy — dopmyJibl, TO x.x* y.x" yv — (hOPMYJIBI.

3. Hukakux apyrux gopmy B anrebpe JIOTUKY HeT.

[Tpu cTpyKTypHO-GYHKIMOHATBHOM OMNUCcaHuu JI UCTIONMb3YIOT TIOHSITHE
«oruyeckast GyHKIMsI», a He TIOHATUe «Jlorhuueckasi hopmyJia». Jlornueckast
byHKUIMsA MOXeT ObITh 3aaHa Tabnuileld WCTUHHOCTU WM TIOCPEICTBOM
noruueckoi ¢opmysel. Jloruueckre cxeMmbl, MpeJCTaB/eHHble OJHUM U3
9TUX CII0COO0B, Ha3bIBAIOTCSI KOMOMHALMOHHBIMHU.

Tabauybl ucmuHHocmu 6yneebix pyHKYul

(@]} =1
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Tabsmuija WCTUHHOCTH i (QYHKLMKA N TI€PEMEeHHbIX — Tabsuiia,
cocrosjasi U3 n+1 cronbioB U 2" CTPOK, B KOTOPOM B n cTonbiiax cieBa
niepeOUparoTCcs Bce HAOOPBI 3HAUEHHM ITePeMEeHHBIX-apTyMEHTOB, a B TIPaBOM
cTonOIle 3anMCHIBAIOTCS 3HAUeHUs] (DYHKIUM, BBIYMCIEHHBIE T10 KaXKAOM
KOMOWHaLY 3HaueHui (Tabi. 5.1).

Tabmuriia 5.1
X1 | X0 | o | Xa | f(xq, X0, ..., Xn)
o [ofo]..[o] fo,o0,..0
1 |ol0]|.. 1| fo,0,..1)
a |a | a | ..| a|flay,a, .., a)
11 1].. 1| fiL,1,..,0)

IIpumep. PaccvoTrpum OyneBy  GyHKIMIO TpexX apryMeHTOB,
Ha3bIBAEMYI0 Ma)KOpPUTapHOW (major — Oonbimii), WM  (QyHKIHEH
rO/I0COBaHUS: OHA TPUHMMaeT 3HaueHWe 1 Ha TeX M TOMBKO Tex Habopax, B
KOTOPBIX eIUHUL] O0/bIlle, yeM HyJiel (Tabsm. 5.2).

Tabnuna 5.2
X1 | X2 | X3 | f(x1, X2, X3)
0/ 00 0
001 0
0/ 1,0 0
011 1
1,00 0
1101 1
110 1
1111 1

OueBU/IHO, UTO JieBasi YaCTh TaO/IULIbI MICTUHHOCTH TIOCTOSTHHA ZIJ1s1 BCeX
GyHKI[MI ¢ 0JUHAKOBBIM UKC/IOM apryMeHToB. [103TOMYy, 3aiaBasi HECKOJIBKO
TaKWX (YHKIMM, MOXXHO He TIOBTOPSITh JIEBYIO UaCTh TaO/MIIbI, a B ee TIpaBoOi
YaCTU TIePeUNC/IATE CTOJOLBI 3HaUeHU BCeX (PYHKIIUM.

IIpumep. ByneBbl dyHKIMH fi(X:, X2), fo(x1, X2), f3(X1, X2) MOTYT OBITH
3a/1aHbl 001TIer Tabmiei (Tabm. 5.3).
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Tabnuia 5.3

X1 | X2

f>

[

_ - O
—_ O = O
= - o

S == O

= N

Teopema o uncie OyneBbix (QyHKIUMM. UHC/I0 pa3THUHBIX 0y/1eBBIX
(yHKIMIi, 3aBUCAIIMX OT N NepeMeHHbIX, PaBHO )%

B Tabsn. 5.4 nipuBesieHa Tabsvila UICTUHHOCTH /IS JIOTHUeCKOU (PyHKIUN
f(x,y,z2) =y+xxz=y" x" z.

Tabnuia 5.4
X |y lz | fxyz2)
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

3aKoHbl an2ebpbl /A02UKU [AIOT TIpaBWIa IIpeoOpa3oBaHMs OJHUX
norudeckux ¢opmyi B Apyrue (tabm. 5.5).

Tabauya 5.5
No HasBaHue 3ak0Ha Copiep>kaHue
1 | «Hyna v eguHALBI» x+0=x; xX0 =0;
x+1=1; x X1 =x
2 | [IBOVWHOTrO OTpULIAHHUS X =x
3 | IlpotuBopeuus xXx =0
4 | ICKrOUeHHOT0 TPEThero x+x =1
5 | UaeMII0OTEHTHOCTH X+X=X;
(pPaBHOCHJILHOCTH) XXX =X
6 | 3akoHbI e MopraHa X+y =XXy,
XXy =X+Yy
7 | KoMMyTaTUBHOCTH XXy =y XX,
X+y:y+X
8 | AccolMaTUBHOCTH xyz =(xy)z =x(yz) :
x+y+z=(x+y)+z=x+(y+z)
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Ne Ha3paHue 3aKOHa Copep>xaHue

9 | ducTpubyTUBHOCTH x(y+z)=xy+xz :
x+(yz) =(x+y)(x+2z)

10 | IMorsomieHust X+Xy =X;
x(x+y)=x

11 | Bnetika-Tlopewkoro X+Xy =x+y;
x(x+y)=xy

12 | CkneuBaHus Xy +Xy =X;
(x+ y)(x + y) =X

13 | O606IIIEHHOTO CKIEUMBAHUS Xy+yz =xy+yz+xz

[laHHBbIe 3aKOHBI TIPUMEHUMBI [l BhIpaXKEHUH, COZEep’Kall[iX TObKO
onepaiuu {1, WJIA, HE}. Yame Bcero ¢dopMysbl 3amyChbIBalOTCA C
WCTo/ib30BaHWeM 3Toro 0Oa3uca. Takasi Qopma 3amuMcyd  Ha3bIBaeTCs
HOPMA/IbHOLI.

[l BBIpDa’KeHHUH, CO/leprKalliuX Jpyrue orepaiyu, 3Ty MpeoOpa3oBaHuUs
MOTYT He OBbIThb TOXKECTBEHHBIMH, a CJe/loBaTe/JIbHO, He MOTYT SIBJISTHCS
3akoHaMu. Haripumep, BbIpaKeHUs x(y~z) m XY~X pe sprsorcs

PABHOCH/IBHBIMH, XOTSI TIpeobpa3oBaHue BBITOHEHO IKOObI COT/IaCHO 3aKOHY
JUCTPUOYTHBHOCTH  (/I0Ka3aTebCTBO  HEPAaBHOCW/ILHOCTU  BBbIpa)KeHUH
Mpe0CTaB/ISIeTCS YUTATEHO).

O6pamume sHumaHue! CniefiyeT TOHUMaThb, UTO:

1. Ecmm BeipakeHuss A U B TOXAECTBEHHBI, TO BO3MOXXHO MOCTPOUTh
1[eTlb TOXK/IeCTBEHHBIX Ipeobpa3oBaHuii oT A K B umu ot B K A. BepHo u
obpatHoe.

2. Ecm BeipaxkeHus1 A ¥ B He TOXXeCTBeHHbI, TO HEBO3MOKHO MEPEeUuTH
or dopmynel A K ¢dopMmysie B TyTeM paBHOCWIBHBIX TpeoOpa30BaHUM.
OpHako oOpaTHOe HeBepHO: eC/Id Bbl He CMOIJIA TyTeM TOXKeCTBEHHBIX
npeoOpa3oBaHuii TiepeiT OT Gopmysibl A K dopMmysie B, TO 3TO He 3HAUMT,
YTO OHM HEpPaBHOCWIbHBI (HampuMep, ObUla HEBEPHO IIOCTPOeHa IIellb
paccCy>XieHuh).

[TosToMy  fOKa3aTeslbCTBOM,  OJHO3HAaUHO  YKasblBalOLMM  Ha
TOXJ,EeCTBEHHOCTh W/ HEeTOXK[eCTBEHHOCTh IBYX (POPMYJI, MOXKET C/Iy>KUTb
TOJIbKO Tab/iMI]a UCTUHHOCTH.

ITpumepbl dokazamenbcmea 3akoHos. IIprBe/ileM HeCKOJBKO MPHUMEPOB.

By,l[@M IMoOMeudaTb Hda3BdHHSA 3dKOHOB Ha/[l BbBIpA’KE€HHAMH, /IS0 KOTOPBIX OHH
INPpUMEHSAIOTCA.
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JToKa>keM 3aKOH TOTJ/IOLLeHHs], UCTI0/Ib3Y$ 3aKOHbI «HYJ/IS1 U eJUHULIBD» U
3aKOH [JucTpuOyTUBHOCTH. KOHeuHO, TmipeABapuUTesbHO HEOOXOAUMO
JI0Ka3aTb MUCIIO/b3yeMble 3aKOHbI, HO MbI OyJeM cuuTaTh, UTO 3TO YKe
TMpPOJIeIaHo:

o1 it T SR £
F=x +x-y=x1+xy=x{U+y)=x1=x
HNoxkakeMm 3akoH bneiika-Ilopewkoro:

opepm. (PP 00°ge 1 |
F =x+Xy =(x+X) -(x+y) =1 -(x+y) =x+y

Ob6paTuTe BHMMaHWe Ha 3aKOHBI AUCTPUOYTUBHOCTH, WCTIO/Ib30BaHHBIE
B JoOKa3aresibCcTBaXx. C TMepBbIM M3 HUX uWTarelb Yy)Ke 3HAKOM, T.K. OH
MOJTHOCTBI0  TIOBTOPSIET OJHOMMEHHBIM 3aKOH W3 MIKOJIBHOTO Kypca
MaTeMaTUKH, OJHAKO BTOPOW WCIIOMb3yeTCs TOMBbKO B JIOTMKEe, OH ObLI
VICII0/Ib30BaH BO BTOPOM JlOKa3aTesbCTBe.

Ipumepbl ynpowjeHus popmyn:
uderrom. [ fofpedid [ frdeofuq
F=x-y+ Xy +Xx-y=x'y+x y+x -y+x 'y=y+x-
BAECB 3dKOH HMeMIIOTEHTHOCTHU OBLT NMpUMEHEH «CIIpdBa HaJ/IeBO», T.e.

BMeCTO OJHOI'O «C/J1araemMoro» OBL/IO 3arMCaHo JABd OJMHAKOBBIX:
[ogrgm 00 gl 00 ffeanl .
F=X-yZ+X 'y Z+X 'y Z=XyEZ+X-YyI+X Yy Z+X yZ=X'y+X-Z’
0 08«0
I Bucmuﬁymﬁw%nﬁﬂ ﬂmﬁryﬂﬂlm- npofrgopetus udefinom.
F=(-y+2) G+y)+z=x-yXx+x- vy +zX+z-y+ 7 =
0 0B« 0 ) )
nmeFongug E/wma-ﬂl'[ﬂﬁeqxoeo Bﬂcm:a-ﬂﬂﬂﬂcq;{oeo
= XX y+0+ z-Xx+zZ + Z+z-y =

00°B«t0 upejnom
=0+0+X+ Z+Z +y=x+y+1.

Ocoboe BHMMaHME cCyleyeT OOpaTHTh Ha IIPUMEHEHHEe 3aKOHOB [ie
Moprana (B mpuMepax jajiiee KCIIOMb30BaHWe [IaHHBIX 3aKOHOB TTOMeUeHO
"me M.").

TpuguanbHblIli npumep:

F =X+¥TV :ﬁﬁiﬂﬂ-y =X
de Mop. noz2nowjeHus

Tenepp TmipuBezieM  (GOpPMYJTy, COZAEpPXKAI[yl0 TIOJ] OTpHUI[aHUEM
BbIp@KEHHWe C OTPHUI[aHWEM, KOTOPYIO MOKHO YIIPOCTUTb ABYMSI CITOCOOaMHU:
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B I1€epBOM IIPUMEHHUTL 3dKOH /i€ MopraHa CHa4a/la [Jid BHEIIHEro OTprulldHKd,
BO BTOPOM — CHAd4a/la AJis1 BHYTPEHHEr O.
Pea]'[I/BaL[I/IH rmepBoro CHOCO6a:
F = 'X_:_+ =Vv4 =V+x
v =ryT o sy T
Oe Mop. 0BOLIH. Bnelika-
ompuy.  Tlopeykoz20

PeaJ'[I/IBaI_II/IH BTOPOT'O criocoba:

F=y-nx =y (X+y)=y x+0 =X =y +x.
de Mop. de Mop.

Ob6a crnocoba mpuBeM K OAHOMY OTBETY, OAHAKO BTOPOM CITOCOO
COJIEP)KUT O0COOEHHOCTb pellleHus, a WMEHHO TIOsiBJieHre CKOOOK Tiof
BHEIITHUM OTpHUIjaHWeM. OTO O00yC/IOB/IEHO COXpaHeHHWeM TIopsiKa
BBI[IOJTHEHWS Olepalyid: CHadaJa [JOJDKHO BBITIOJIHUTBCA — OTPUL|aHHE
Mpou3BeZieHus1 X U y (a paBHO M CyMMa UX OTPULIAHUM) U TOJBKO 3aTeM
npou3BeZieHre pe3ysbTata C y. Ecmu ckoOku He OyAyT IOCTaB/ieHbI, TO
MoJlyunM  HeBepHoe  mipeobpa3oBaHWe F =y xy #y x+y. JloKa3arh
HEeIrpaBOMOYHOCTb TaKoro nipeobpa3oBaHus yuTaTesb MOXKeT
CaMOCTOSITeJTbHO, Haripumep, YIPOCTUB [IOyYEeHHOE BbIDA)KEHUe WU
TOCTPOUB TAaO/IULIbI UCTUHHOCTU UCXOAHOTO U TIOJTyUeHHOT 0.

E11le mapa mpuMepoB Jjisl TOTO ke 3aKOHa:

cmaﬁl
F=x{y+z)=x+y 7>
DC/IJGJGFHZ
F=x+yz=x (y+7z)

Bompoc fyif camMOCTOSATeTbHOTO OTBeTa: MOYeMy BO BTOPOM Ciydae
ToCTaB/IeHbl CKOOKY 110/ GUTYPHOI CKOOKOM, a B IEPBOM — HeT?

Euje ofHoli 0Cc0OEeHHOCTBIO MCIMO/b30BaHUSI 3aKOHOB B KauecTBe
WHCTPYMEeHTa ympoljeHuss (QopMysn sBAsSeTCS TO, YTO B pe3yJbTaTe
Pa3/IMYHOTO XOJla PaCCYKAE€HWM T10 YMPOILEHUI0 MOTYT TO/IyUUThCS
pa3/inuHble QOPMYJbI, KaXK[as U3 KOTOPBIX He TOAJAeTCs [JajbHeuIiemMy
YTIPOIIEHUIO.

IIpumep: F =ABC + ABC + ABC + ABC + ABC .

Ynpotienue 1:

[} P 0 Offkeiufl]l 0 Offrfhedefll 0 [ferpodie
F, =ABC + ABC + ABC + ABC + ABC =ABC + ABC + ABC + ABC + ABC + A
=AC + AC +BC.
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Ynpotienue 2:

(Ve 0 Ueesgel 0 (egrsgdl]

INiigis

F, =ABC + ABC + ABC + ABC +ABC =ABC + ABC + ABC + ABC + ABC A

=AC+AC +AB.

Bce mipeobpa3oBaHusl BBITIOJHEHBI C HCIOIb30BaHUEM TIPUBe/IeHHbBIX
BbIIIe 3aKOHOB, OJJHAKO, KaK MOJKHO 3ameTuTb, ¢opmyael Fi; u F»
pa3/InyaloTCsl BTOPBIM CjlaraeMbiM, HO 06e (opMy/ibl He MOTYT OBITH Jasnee
ynpoileHbsl. Kpome Toro, eciu mocTpouTh TaOMULIBI UCTUHHOCTU [iJIsl BCEX
TpexX (QYHKLMM, MOXXKHO YBUJIeTh, UTO F = F; = F).

5.3. Jlornueckue 3/1eMeHTbI

ByneBa anrebpa TmMO3BOMsIeET HE TOMBKO TIPOBOAWUTH aHamu3 JIC,
OIMUCHIBAEMBIX TabUIe UCTUHHOCTUA WU JIOTUUECKUMH BbIPaKEHUSIMH, HO
Y CHHTe3UpOBaTh UX U3 00Jjiee MPOCTHIX.

Jloauueckutli 31emeHm (37eMeHTapHasi Jloruyeckasi cxeMa, BeHTW/b) —
YacTh 3/IEKTPOHHOM JIOTUUECKON CXeMbl, KOTOpasi peajiv3yeT 37eMeHTapHY0
JIOTUUYEeCKYH0 (DYHKIJHIO.

Tak kKak Habop noruueckux omeparuii {«», «UJIN», «<HE»} saBnseTcs
yHUBepCa/lbHbIM ((PYHKL[MOHA/JILHO TOJIHBIM), T.e. HA €ro OCHOBE MOXXHO
TIpe/ICTaBUTh JIFOOYI0 JIOrMUecKyo (YHKIHIO, TO COOTBETCTBYIOIIUN eMy
Habop BeHTW/IeH TakKe Oy/leT YHUBepCa/IbHBIM.

K OCHOBHBIM JIOTUYECKHM 3/ieMeHTaM COBPEMEHHBIX BbIUYMCIUTE/bHbIX
YCTPONCTB OTHOCATCS 3/7IEKTPOHHbIE CXeMbl, peanu3yrolue orepaiuu «W»,
«NJIN», «<HE», a Takxke «-HE», «JIN-HE» u ap., v Tpurrep. C 1IoMOIL|bIO
3TUX CXeM MOXKHO peanu30BaTh JiOOyIO JIOTUUECKYH0  (DYHKIJHIO,
OIMMCHIBAIOIYI0 PaboTy YCTPOWCTB KOMIbIOTEpA. BXOJHbIe W BBIXO/HbBIE
CUTHAJIbI, COOTBETCTBYIOIIME [IBYM JIOTUUECKUM COCTOSTHUSIM B JIOTMUECKHUX
yneMeHTax — 1 u 0, UMEIOT OJWH W3 JABYX YCTAHOBJIEHHBIX YpOBHeM
HanpsbkeHus1. BbiCOKH 0OBIYHO COOTBETCTBYET 3HaueHHIO0 «ucThuHa» (1), a
HU3KUM — 3HAUeHHI0 «JI0XKb» (0).

Kakaplii JTOTUUecKUid 3/IEMEHT HWMeeT CBOe YC/IOBHOe 00O03HaueHwue,
KOTOpOe BbIpaKaeT ero Jjoruueckyro GyHKIu0. PaboTy orudeckux
3JIEMEHTOB OTTHCHIBAIOT C TTIOMOII[bIO Tab/UI] UCTUHHOCTH.

Cxema «M» peanmu3yeT KOHBIOHKI[MIO [ABYX WM 0Oojiee JOTHYeCKUX
3HaueHUH. Y C/I0BHOe 0003HaueHre cxeMbl «V» ¢ IByMs BXOlaMu U Tab/viia
WCTUHHOCTHU TIpUBe/ieHbl Ha pucC. 5.1, a. CBsi3b MeX/1y BbIXO/IOM 3TON CXeMbI
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Y ¥ BXOJJaMM X1 U X, 3alTMChIBAeTCS KaK y = X;&X> U UATAETCH KakK «X1 U x2».
Onepalysi KOHBIOHKIIMM 0003HauaeTcss Ha cxemaxX 3HaKoM & (amriepcaHn),
SIBJISTFOLLIUMCST COKpaIl[@eHHOM 3alMChbi0 aHTJIMMCKOTO C/IoBa «and».

Cxema «UJIN» peanusyeT AN3BIOHKLIAIO ABYX WM 0Oojiee TOTHUYeCKUX
3HaueHui. Yc/oBHOe o00o3HaueHue cxembl «WJIM» c ABymMs BXomamu H
Tab/uIja UCTUHHOCTH TIpUBeZileHbl Ha puc. 5.1, 6. CBsSI3b MeXAy BBIXOZIOM
5TOU CXeMBbI y U BXOJaMU X; U X, 3alIMUChIBAETCS KaK Yy = X1 + Xo M UMTAETCSA KaK
«x1 UMM X,». Korja Ha BXofie 3Tou cxeMbl OyzeT xoTsi Obl ofHa 1, Ha ee
BbIXoZle Takxke OygeT 1. 3HakK «1» Ha CcxeMe COOTBETCTBYeT 0003HaUueHHIO,
T.e. 3HaUeHHWe AW3BIOHKIIMMA PaBHO 1, eC/iM CymMMa OrepaHZioB OO/bIlle WA
paBHa 1.

Cxema «HE» (vHBepTOp, puC. 5.1, 8) pea/n3yeT Olepaliviio OTPULIAHUS.
CB$I3b Ha BXO/Ie UNTAETCS KaK «MHBEPCHS X».

Cxema «WUJIU-HE» (puc. 5.1, 2) cocrouT u3 snemeHta «WUJIN» u
WHBEPTOpPAa M OCYLLeCTB/sieT OTpUljaHue pe3ysbrata cxembl «JIN». CBA3b
YUTAeTCS KaK «AHBEPCUS X1 UIH Xo».

Cxema «U-HE» (puc. 5.1, 0) coctout u3 seMeHTa «» 1 uHBepTOpa

Y OCYLL[eCTB/IsIeT OTpULlaHue pe3ysbTara cxeMbl «M». CBg3b uuTaeTcsl Kak
«MHBEPCHUA X1 U X2».

X1 X1 1 Y=X1+X2
X1 & V=X1X2 © —
X2
X2 |y X1 | X2 |y
0 [0 |0 0 [0 |0
0 |1 10 0 |1 |1
1 /0 |0 1 (0 |1
1 |1 |1 1 |1 |1
a 6
SHAPE _ \* MERGEFORMAT R
— o A
y=xX1 Xo
X1 o—
X 1Y X1 | X2 |y
0 |1 0 |0 |1
110 0 |1 10
1 /0 |0
1 (110
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X1 & Y=X1X2
o—

X2

Xi | X |y
0 |0 |1
0 |1 |1
110 |1
1 (110

Puc. 5.1. YioBHbIe 0003HaUeHUS
1 TaOJIUI[bI ICTUHHOCTH OCHOBHBIX JIOTHUECKHX CXEeM

Tpuceep — 5SNeKTPOHHOE YCTPOWCTBO C JBYMs YCTOWUMBBIMU
COCTOSIHASIMM PaBHOBECHS], COOTBETCTBYIOLIMMU JIOTUUECKOW eJMHHLIE WU
JIOTUUeCKOMY HYJItO, CIIOCOOHOe MHOTOKPAaTHO TepexouTh U3 OJHOT0
COCTOSIHUSI B AIpyroe ToJ, BO3/IeCTBMEM BHEIIHWX CHUTHA/I0B. B oTivuue oT
PaCCMOTPEHHBIX BBIIIE CXEM TPUITEPbl — 3TO JIOTUYEeCKHWe YCTPOMCTBA C
MaMsaTbl0. BBIXO[HBIE CHTHA/bI TPUTTEPOB 3aBUCAT OT BXOJHBIX CUTHAJIOB,
JIeCTBYIOI[MX B HACTOSII[MA MOMEHT, W OT BXOJHBIX CHUIHAJIOB,
JIeICTBOBABILMX Ha BXO/HbI /10 3TOTO.

5.4. Ilpuniuns! /Hx. ¢pon HeiimaHa

BonbmmHCTBO coBpemMeHHbIX OBM cTpouTcss Ha 0a3e ITPUHIIUIIOB,
c(hOpMy/TMPOBaHHBIX aMEPUKaHCKUM yuyeHbIM K. poH HelimaHOM:

1. OcHoBHBIMU O10KaMu (HDOH-HEMMaHOBCKOM MaIlIMHBI SIB/ISTIOTCS 0710K
ynpaBJieHUs], apu(pMeTHUKO-I0rudeckoe yCTPONCTBO, MaMsTh U YCTPOMCTBO
BBO/Ia/BbIBO/A.

2. Nundopmaius kogupyercs B ABOUUHOM ¢dopMe U pasjesisieTcs Ha
eJVHULIbI, Ha3bIBaeMbIe CJIOBaMHU.

3. Anroput™M mOpefcTaB/sieTcss B (opMe  TOCTe[0BaTeIbHOCTH
VIIPaBJ/SIIOLIUX C/I0B, KOTOpbIE OIpeJesisstoT CMBIC Orepanuud. OTU
yIpaB/SIOIIMEe C0Ba Ha3bIBalOTCS KOMaHAamu. (COBOKYMHOCTb KOMaHZ,
TNpe/iCTaB/IA0Ias a/IrOPUTM, Ha3bIBaeTCsl MPOrPaMMOM.

4. TIporpaMMsbl ¥ [JaHHBIE XPAHATCS B OJHOU U TOU Ke MaMSsITH.

5. YctpoiicTBa yrpaB/ieHUs U apudMeTHUeCKOoe YCTPOMCTBO OOBIYHO
00BeIMHSAIOTCS B OFIHO, Ha3biBaeMoe LieHTpasibHbIM rpotieccopoM (LITT).

[MpuHuunel  ¢oH-HeliMaHa  TpakKTUUeCKd  MOXXHO  peasii30BaTh
MHO’KeCTBOM Ppa3/inuyHbiX criocoboB. Ilepes TeM Kak OMUCaTh TPUHLIUIIBI
(dbyHkiMoHMpoBaHus OBM, BBejieM HECKOILKO OTpe/ie/leHUH.
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Apxumexkmypa OBM — abcTpakTHOe oripefie/ieHre MalllMHbl B TEPMHHAX
OCHOBHBIX  ()YHKLUMOHANbHBIX MOAYJIeH, $3blKa, CTPYKTYp [IaHHBIX.
ApXUTeKTypa He orpejie/isieT 0COOEHHOCTU peasid3aljiM arimapaTHOM 4YacTH
OBM, BpeMeHM BBINIOJIHEHUSI KOMaH/l, CTeleHW TMapasuie/iu3Ma, LIUPUHBI
IIIMH U APYTUX aHAJIOTUYHBIX XapakTepucCTHK. OHa oTobpakaeT BUAWMBIE
JUId  TIO/Ib30BaTesid XapakTepuCTuku OBM: cucTteMy KOMaH[, peXUMbI
azpecaiy, dhopmaThl aHHBIX, HAOOP MPOrPaMMHO-OCTYIHBIX PErvCTPOB.
OpyrumMu Cji0BaMU, TEPMUH «apXUTEKTypa» MCIIOb3yeTCd [Jisl OINHCAHUS
BO3MOXXHOCTeM, nmpepocTabisieMbix OBM.

YacTto Takke ymoTpebsisieTcssi TePpMHH «KoHgueypayus SBM», mof
KOTOPBIM MOHHWMAETCsI COCTaB U KOMIOHOBKA (DYHKI[MOHAbHBIX 37IEMEHTOB
BBIUMC/IUTE/TLHOTO yCTPOWCTBA C UeTKMM OMpeJe/ieHUeM XapakTepa,
KOJIMYeCTBAa, B3aUMOCBSI3eM ¥ OCHOBHBIX UX XapaKTepUCTHUK.

TepmuH «opeaHusayusi OBM» ornipepensieT, KakK peasM30BaHbI
BO3MOXXHOCTU OBM.

5.5. IIporpamMHoe ynpasjieHue JBM

KomaHOa — COBOKYITHOCTb CBejleHHH, He0OXOAUMBIX TPOLIeCCOpy /st
BBITIOJIHEHUS OTIpe/ie/IeHHOTO [IeVCTBUS TIPU BBIMIOJTHEHUH TTPOrPAMMBI.

KomaHza cocToMT M3 Kofla omepalyd, COZepXKalllero yKasaHue Ha
orepaiiio, KOTOPYH0 HeOOXOAMMO BBITIONIHATh, W HECKOJILKAX afjpeCHbIX
T10JIek, COZleprKalluX yKa3aHWe Ha MeCTa PacIiojIOyKeHMs OIepaH/ioB KOMaH/Ibl
(DAHHBIX, HaZli KOTOPBIMM [JIO/DKHA OBITH TIPOM3Be/leHa Orepalysi C YKa3aHHBIM
KOJIOM).

MHOKeCcTBO KOMaH/], peaM30BaHHBIX B AaHHOM OBM, obpasyer ee
cucmemy KOMAHo.

AJITOpUTM pellleHUs 3aJjauM, 3aJaHHbld B BUJle T0C/Ae[0BaTeTbHOCTH
KOMaH/i Ha s3blKe BbIUMC/IWTENbHOM MalllMHbl (B KOJax MallluHbI),
Ha3bIBaeTCsl MALLIMHHOW Npo2pammoll.

Cocmae mawuHHblx kKomaHO. CoBpeMeHHble OBM aBTOMaTHUYeCKU
BBITIOJIHSIOT HECKOJIBKO COTeH pa3/IMyHbIX KOMaH/,. Bce MallliHHbIe KOMaH/[bI
MO>KHO Pa3/ie/IUTh Ha FPYIIIbI 10 BU/IaM BbITIOJTHEHUSI OTiepalyii:

e omepaiuy repecbUIKd HH(popMaluy BHyTpH OBM;
apu@meTHyecKre ornepaluyy Haj MHGopMaryeu;

JIoTUUeCcKre orepalyuy HaJl HpopMalen;

ortepaijiy obparrieHust K BHEIIHUM ycTpoiicTBaM DBM;
orepauu nepeiadyu yrpaBieHUs;

o0cy>KvBaroIIie U BCrioMoraTe/ibHble OTiepariui.

KomMaHgpl  mepefaud  ympaB/ieHUs — CAy)KaT  AJii  U3MeHeHUs!
eCTeCTBEHHOT0 TIOps/IKa BBIMOJHEeHUs KoMaH[. K HUM OTHOCATCS onepanyu
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6e3yc/IOBHOM Tlepe/ilaud ympaB/eHUs W oOlepaiiyd YCJOBHOM Tiepefauud
yIipaBJ/IeHus.

Kak mpaBuio, cucremMa KomaH[ COBpeMeHHbIXx OBM wucnonb3yer
HeCKOJIbKO TUIIOB ajjpecaliuu: IpsiMasi, OTHOCUTe/IbHasA, HeroCcpeACTBeHHasl,
perucTpoBasi, KOCBeHHasi, CTeKOBasi U T.[.

PasButue apxutekTypsl ODBM B CTOPOHY pacClliMpeHusi CUCTEMbI KOMaH/|
Y TIpUO/IMKeHHs UX K OTlepaTopaM S13bIKOB BBLICOKOT'O YPOBHSI TTOPOXK/IAEeT Pl
He)KeJlaTe/IbHbIX ~ SIBJIEHWM, BIUVIOTh [O HEBO3MOKHOCTH pean3alyu
Tpolieccopa Ha OJHOM KpUCTaJlIe.

AJlbTepHaTUBHBIM TOAXOJOM B CO3[AHUM BBICOKOIIPOWU3BOAUTE/IbHBIX
OBM U mnepcoHa/lbHbIX KOMIIBIOTEPOB SIB/IIETCA  MCIIO/Ib30BaHWe TakK
Ha3biBaeMoii RISC-apxuTekTypbl (KOMITbIOTED C COKpallleHHbIM Habopom
KOMaH[).

Takoii TOAXOJ COCTOMT B WCIO/Ib30BaHMM Haubosiee  4acTo
WCIO/b3yeMbIX KOMaH7, (Oorpefie/ieHHbIX Ha OCHOBE CTaTUCTUUeCKOro
aHaJiv3a 00JIBIIIOro UKC/Ia MPOrpaMM /ijisi OCHOBHBIX TIpe/IMeTHBIX obsacTeii),
M03BOJISAA  YIIPOLaTh arirapaTHble CXeMbl I[poLieccopa U IOBBILIATH €ro
Npou3BOUTeNbHOCTh. TunmuyHag RISC-apxutekTypa XapakTepusyeTcs
Habopom komanz ot 30 g0 120.

5.6. PyHKIMOHA/IbHO-CTPYKTypHas opranu3anus JBM

5.6.1. D/1eMeHTHI OpraHU3ani OCHOBHBIX 0/10KoB DBM

PaccMoTpum 3/1eMeHThI OpraHU3aljii OCHOBHBIX O/I0KOB COBpeMeHHbIX
9BM, npuHuMasi 3a OCHOBY 00I1y0 MO/iesib HeKOTOpol (opmanbHoit DBM.
Tako¥ TOAXO[ TIO3BOJIIET C €AWHBIX II03WIMNA pPacCMOTpeTh 0OIie
MIPUHLIUIIBI (QYHKLIMOHUpPOBaHUsT DBM, He OTB/eKasichb Ha creLyduueckre
apXUTeKTypHble 0cobeHHOCTH, Tipucylie OBM pa3nuuHbIX KIacCOB U
TumnoB. B OBM Bbifle/ISIIOT C/leyIoliyie OCHOBHbIe KOMIIOHEHTHI (PUC. 5.2):

® peHTpanbHbIM npoueccop (LTIT);

¢ oneparyBHYO namaTh (OI);
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® (CHUCTeMy BBO/]a/BbIBOJ]a, BK/IIOUAIOIIYI0 B 0O0IeM cjiydyae KaHaslbl
BBO/Ia/BbIBO/]Aa /WU KOHTPOJIJIEPHI Y BHELIIHME YCTPOMCTBaA.

11 OI1

CucreMHas 1IMHA

________________________________________________________________

Kananb!

BBOJa/BbIBOZIA KonTposieps!

BHremHue ycTpoiicTBa

Cucrema BBOZIa/BbIBOZIA

Puc. 5.2. O61ias cTpykTypa ¢popmanbHoit OBM

5.6.2. ApxuTeKTypHas opraHusanus npoueccopa 9BM

[Ipouieccop 3aHuMmMaer B apxurekrype OBM 1jeHTpa/ibHOE MeCTO,
OCYILeCTB/IsI1 yTpaB/ieHWe B3auMO/IeiCTBUEM BCeX OCHOBHBIX KOMITOHEHT,
BXoZsIKX B coctaB DBM. OH HerocpeiCTBEHHO OCYIL[eCTB/IsieT 00paboTKy
vH(OopMalMy ¥ IporpaMMHOe yTipaB/ieHUe JJaHHBIM MPOI1[eCCOM.

B cocras LII1 BXogsT cneayrolye yCTPOUCTBA, OMMCAaHHbIE HUKE.

Ycmpoticmeo ynpaenenust (YY) dopmupyer u Tojjaer Bo Bce OJIOKH
MaIlMHbI B HY’KHbIe MOMEHTHI BpeMeHH Oripe/ie/ieHHble CUTHabl yTIIPaB/IeHUS
(yripaB/sitoLLyie UMITYJ/IbChI).

YY koopauHupyeT (QYHKIIMOHUPOBaHME BCeX YyCTpoucte OBM
MOCPEe/ICTBOM TTOCBLTKY YTIPABJISIFOLMX CUTHAIOB.

Pezucmposas namamb (PII) cofep>XUT perucTpbl CBepxoIiepaTHBHOU
namsiTu (bosiee BbicoKoro OwicTpofeiicTBusi, ueM OIT) Hebosbiioro o6bema.
PIT cnykur pjig KpaTKOBPeMEHHOrO0 XpaHeHus, 3alyiCd W BblJaud
vH(dopMaluy, HernoCcpeJCTBEHHO UCMO0J/Ib3yeMOM B  BBIUMCIEHUSIX B
Ookaiiiiime TakTbl paboThl L[I1. PervcTpbl — sueliKu TaMSTH pa3TUYHOMN
JUIMHBbI, BBIMO/THEHHbIE, KaK TpaBWIO, B BHAEe OBICTPOAEMCTBYIOIUX
TIOJ/TYTIPOBO/THUKOBBIX MHTErpaibHbIX 3alIOMUHAIOIIUX YCTPOMCTB.

Apugmemuko-nocuueckoe  ycmpoticmgo  (AJIY)  cayxur s
BBITIOJIHEHUSI apU(MeTHUeCKUX W JIOTUUeCKMX oOrlepaljuii HaJ| JJaHHBIMH,
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noctynatoiumu U3 OIT u xpausimmumucs B PI1, u paboTtaeT noj, yripaBieHieM
yYy.

AJIY BbinonHsieT apudMeTUuecKyde orfepaliud HaJ, JBOUYHLIMHU
yuc/iaMu C (PUKCMPOBAHHOM M TIJIaBarollell TOUKaMH, HaJ JeCATUYHBIMU
YMCJIaMU U IPYroro Tvra UHpopMaruei.

Jlornueckue orepaLyy TPOW3BOAATCA HaJ OTAelbHbBIMU OuUTamm,
OaliTaMu ¥ UX TOC/Ie[0BaTeNbHOCTAMUA. Pe3ynbTaT COXpaHseTcsi B
CrieLMagbHOM PerucTpe — CyMMarope, SIBJISIFOILIEMCSI OCHOBHBIM PeruCTpOM
JJ1s1 apU(PMETUKO-JIOTUUeCKUX OTNepaLivi.

HumepdeticHbill 610K obecrieuriBaeT obmeH uH(opmarueit ¢ OIl u
3aiuTy ydactkoB OIl OT HeCaHKL[MOHMPOBAHHOIO /ISl TEKYIlleld MpOrpaMMbl
JocTtyrna, a Takke cBg3b LIIT ¢ nepudepuiiHbIMU yCTPONMCTBAMU U APYTUMU
BHELIHMMHU (10 OTHOLLEHWI0 K Hemy) ycTporctBamu (BY), B kauectBe
KOTOPBIX MOT'YT BBICTYIIaTh Jpyrye npoLeccopbl 1 OBM.

5.6.3. Opranmsanusa namsatu IBM

[Tox MaMsTBIO MOHUMAKOTCS YCTPOMCTBA, C/IyXKallye /1Sl 3allOMHAHAaHHUS
Y mnpejcTaBieHus] WUHPopMauuu. Takue yCTpPOWCTBA Ha3bIBAKOTCS TakKXkKe
3aroOMHHAKIIUMU ycTporcTBamM (3Y).

OpraHuzalusi W XapakTepucTuku (o0beM U Bpemsi JOCTyMa)
uMmerolerics B OBM mnamsaTH B 3HAuMTENLHOW Mepe OmpejessiioT ee
TPOU3BOJIUTENIBHOCTh U BEIYUC/IUTE/IbHBIE BO3MOKHOCTH.

[TamaTb coBpemeHHBIX OBM B 0011]eM ciiyyae MeeT MHOTOYPOBHEBYIO
OpraHu3alyo:

BHympeHHAA namAamb:

¢ cBepxonepaTtuBHas (CBOII);

® KSII-TIaMSITh;

¢ moctosiHHOe 3Y (T13Y);

¢ OII, unu onepaTUBHOe 3arioMuHaronee yctporctso (0O3Y);

BHewHsia namsamb:

® HAKOMUTEeIW Ha MarHWTHbIX Auckax (HM/);

® HAKOIMUTEeIM Ha TMOKUX MarHUTHBIX Auckax (HI'M/I);

® HAKOIUTEM Ha MarHUTHBIX jeHTax (HMJI);

® HaKOIMTE/IX Ha ONTUYeCKUX UCKaX U [Jp.

I13Y wucnonb3yercd /i1 XpaHEHUSI HEU3MEHHOW WH(pOpMaLuu:
3arpy304HbIX [MPOrpaMM OIEepaLMOHHOM CHUCTeMbl, IPOrpaMM TeCTUPOBaHUS
YCTPONCTB KOMITbIOTEPA M HEKOTOPBIX JpaiiBepoB 0a30BOM CHCTEMBI
BBOJIa/BbiBOAA (BIOS). N3 T13Y MOKHO TOJILKO CUMTHIBAaTh WH(POPMALIUIO.
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[13Y — 5>HeproHe3aBMCMMOE YyCTPOMCTBO, T.e. TIDM BBIK/IFOUEHUHU
5/IeKTprUYeCcTBa UH(OpMaLs He TepsieTCsl.

Ksw-namsamp mpefcTaBriseT U3 cebs HOBbIM, HeTPAJULMOHHBIA THIT
BHYTpeHHel namsiti OBM, Bpemsi AOoCTyna K KOTOPOU 3HAYWUTE/IbHO MEHbILIe
(He Oosiee HECKOJILKMX [IeCITKOB HaHOceKyH[), ueM K OIl. Ksm-mamsTsb
WCTIONb3YeTCs [/Isi XpaHeHUs: Haubosiee 4acTO MCMOIb3yeMbIX MPOrpaMM U
JAHHBIX, peann3ys TakuM 00pa3oM CBOero poja CBS3ywomui Oydep Mexay
obicTpeiMK ycTpoiricTBamu LT 1 6onee menenHoi OI1.

O3Y cnyxutr i XpaHeHUs HWH(oOpManuy (IporpaMmsbl, JaHHbIe,
MPOMEXXYTOUHbIE W KOHeuUHble  pe3y/IbTaThbl), HerocpeCTBeHHO
obecrieurBarollleli TeKYIIWA BbIYUCIUTENbHBIM mpouecc B AJIY u YY
TIpoLIeccopa U SB/SIeTCS] SHEPro3aBUCUMOM.

5.6.4. Opranu3sanms cucreMbl conpspkenuss 3BM

Cucrema comnpsbkeHus: obecrieuriBaer MHTep(deliC 1IeHTpPa/IbHOM YacTu
OBM c BHemHen cpeziol UM nepugepuer (BHeLIHsS MaMATh, YCTPOMCTBa
BBO/Ia/BbIBO/Ia, Y/a/leHHble TepMUHasbl, Apyrue OBM u 1.1.). BeigenstoT aBe
Oosblive TpyIrbl neprudepUuiiHbIX yCTPOUCTB:

e BHelllHUe 3Y;

® BHyTpeHHUe 3Y.

Humepgelic — COBOKYMHOCTb JIMHWW W IIWH, YIIPaBJSOLMX CUTHAOB,
SJIEKTPOHHBIX CXeM M TPOTOKOJIOB CBSI3W, IIpe/lHa3HaueHHass s
obecrieueHust 06MeHa nHGOpMaIell MeXX1y yCTPOHCTBAMHU.

CymectByer [JBa BapuaHTa OpraHu3alyMyd  BHYTPUMALLIWHHOIO
vHTepderica:

® MHOTrOCBSI3HBIM WHTepdeic (KaHaabHasg opraHuzanuss OBM) -
KaKJi0e YCTPOMCTBO CBfI3aHO C IIPOYMMM YCTPOWCTBAMU TMOCPEACTBOM
MepCOHAILHOI0 KaHasa (Crenuanayi3rupoBaHHOIO TIPOLeCCopa);

® O/IHOCBSI3HBIM MHTepdelic (IMHHasg opraHusauus 3BM) — kaxupoe
YCTPOUCTBO CBSI3aHO C TIPOYMMH yCTPOWMCTBAMM TIOCPeACTBOM OOIIel uam
TaK Ha3blBaéMOM CUCTEMHOW IIWHBL. Takou WHTep(penC HCMHOJb3yeTcsl B
TM0/1aBJIsIFOLLEM OOJBLIMHCTBE COBPEMEHHBIX ITePCOHATbHBIX KOMITbIOTEPOB.

IIluna — MHOrONpOBOJHAs JIMHUS, K KOTOPOW TIOJAK/IHOYAKTCS
nipouieccop, OI1, nepudepuiinbie yCTpOKCTBaA.

Pa3psiiHOCTh MIMHBI (CYIEeCTBYIOT IUHBI 8-, 16-, 32- u 64-pa3psijHble)
Y TaKTOBasi 4aCTOTa, Ha KOTOPOIi OHa paboTaeT, orpe/ieNisiioT ee MPOMYCKHYIO
CTOCOOHOCTb.
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5.6.5. Cucrema BHeIIHUX ycTpoucTB IBM

BHewHsis namsmb (BII) obecrnieuriBaeT paciidpeHrde BO3MOXXHOCTEM
O9BM 10 o06paboTtke wuH(pOpPMalLU, TIPeJOCTaB/iss B pacropsyKeHUe
TI0JTb30BaTe/Is1 YCTPOUMCTBA /I/Is1 XpaHeHUsi 00/bIINX 00beMOB MH(GOpPMALIUH.

BIl peanu3syetcsi yCTPOWCTBaMH, KOTOPble MOXXHO pa3/ie/IiTh Ha [iBe
TPYIIIbL;

® yCTpOWMCTBa C MpsMbIM foctynoM (Harpumep, HI'M u HM) —
6onee OLICTpEIE;

® YCTPOMCTBa C IOC/IeJ0BaTe/lbHbBIM AOCTynoMm (Harpumep, HMJI) —
0oJ1ee Me/I/IeHHBIe.

HMUJT moryT odopmiisiteest b0 B Bue 6abuH, mibo B BUle KaCcCeTHOMN
MarHWTHOM JIEHThI — KAPTPU/I)KUA WA CTPUMEPHI.

[Io pexumy 3skcriyatrauyuu HMJI fnensarcs Ha cranuoOHapHble U
ceeMHble. B mepcoHanmpHbix OBM B kauectBe BII wucnoss3yrorcs
craiguoHapHele HMJI Tura BUHYeCTep, eMKOCTb KOTOPBIX W3MepseTcs
necssTkaMmu I"0air.

HI'M/I (zuckeTtbl pa3Mepa 5.25/3.5 [ArorMa) SIBASIFOTCS CMEHHBIMHA
W CIyXaT Kak [/l XpPaHeHWs, TaK W [Jid TPaHCIIOPTMPOBKU MpPOrpamMM U
JAHHBIX, B HACTOsIII[ee BpeMs IMPaKTUUeCKH BBIIIUIA U3 0OpallieHusl.

B HacTosiiiee BpeMsi OUeHb IIMUPOKO UCMOJIb3YKOTCS ONTUYECKHe IUCKU
(CD-ROM), koTopble JensiTc IO PEXUMY HCMOJAb30BaHUS Ha [UCKU
«TOJIBKO JIJI1 UT€HHUsI», T.e. C OJHOKPATHOM 3aIlvChI0 U «UTeHHWe/3arrchby, T.e.
C BO3MO>XHOCTBbH0 MHOTOKPaTHOM Mepe3anycH ([0 HeCKOJIBKUX ThICSY).

Ycmpoticmea 8800a/8bieoda uHgpopmayuu 6 IBM. K ycmpolicmeam
8800a UH(popmayuu OTHOCSITCS:

® KjaBUMaTypa — YCTPOWCTBO /Jii PYYHOrO BBOJA UMC/IOBOM,
CMMBOJIbHOW U yripaBjsitoniedi uHopMauymu B OBM; pydHOro BBO/Ja
rpadurueckoit uHbopmaiiuu B 3BM;

¢ rpaduueckue MyIaHILIEeThI (JUruTaii3epbl) — yCTPOMCTBA /ISl PYYHOTO
BBO/la rpapuueckor nH(opmalmu B DBM;

® CKaHepbl — /i1 aBTOMAaTWUYeCKOrO0 CUWTBIBAHUS WHGOpPMaLUU C
OyMa)KHbIX HOCHTesleld M BBOJa B KOMIIbIOTED MAIIMHOMMUCHBIX TEKCTOB,
rpadrKOB, pUCYHKOB, UepTeKell;

® MaHMUITYJIAITOPbl — YCTPOWCTBA YIIPaBJ€HUSI KYpPCOPOM ([PKOMCTHK,
MBI, TPEKOOI);

® CEHCOpHble 3KpaHbl — JyUId BBOJA OT[eNbHBIX 3JIEMEHTOB
1300paykKeHUs] WK YIIPABASIONIMX KOMaHA B OBM myTeM NMpPUKOCHOBEHUS K
onpe/ie/JIeHHOMY MeCTY 3KpaHa MasbLieM WU APYTUM IpegMeTOM;

* 1MdpoBbie (POTOKaMePHI.

K ycmpolicmeam ebleoda uHpopmayuu OTHOCSTCSI:
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® MpUHTEpbl — Tlevararoljue YCTPOWCTBAa /sl  perucTpaluu
vHbopMaliy Ha OyMa)KHbIN HOCUTe/Ib;

¢ rpadonocTtpouTenyd (MJIOTTepbl) — s BbiBoja TIpadruecKou
uHpopmalmu (rpadykoB, uepTexeil, pUCYHKOB) Ha OyMa>KHbI HOCHTE/Ib;

® MUKpO(UIIN U MUKPOPUIBEMBI — [i71s1 OBICTPOTO BBIBOJA UH(OPMALUU
Gonbiioro o6bemMa C TOMOLBI0  CIelUaTu3UPOBAaHHOTO TMPOEKI[MOHHOTO
obopygoBanusi. Mcronb3yroTesi B 6M0/IMOTeYHOM M apXUBHOM [IeTIe;

® YCTpOWCTBa BbIBOJJa 3BYKOBOW UHGbOpMal[Md: CUHTE3aTOphI,
MYy3bIKa/IbHBbIE T1/71aThl, 3ByKOT€HepaTopskI U TIp.

5.7. Knaccudukamusa 9BM

B coBpemMeHHOU BBIUMC/IIUTENTLHOW TeXHHWKE OCHOBOW Mpe/CTaB/IeHUs
vH(OpMaLMKU SIBJISIIOTCS 3/IEKTPUYECKHWe CUTHasbl, AOMYyCKalollve B C/ydae
WCII0/Ib30BaHKsl HaTPSDKeHUsI TIOCTOSTHHOTO TOKA ZiBe (POPMBI TMpeZiCTaBIeHUsT
— aHaAJIOTOBYIO U IMCKPETHYIO.

ITo npuHyuny Oelicmeusi BbIUMC/IUTE/IbHbIE MAaIlWHbI Je/STCS Ha TpU
OosbIIMX K1acca:

® QHaJIOrOBbIE;

® 1U(pOBLIE;

* rubpuaHbIe.

AHasoroBass BblUMCAMTeNbHas MammHa (ABM) — 5T0 MaiuHa,
ornepupyomas MH(OpMaLuer, IIpe/CTaBJIeHHOM B BHUJE HeIpepbIBHbIX
V3MEHEHMM HeKOTOpbIX (U3NueCKUX BenuuuH. IIpy 3TOM B KaudecTBe
(br3UUeCKMX MepeMeHHBIX UCIMO/Ib3YIOTCS CUIa TOKa 37eKTPUYeCKOW Lieru,
yr0J1 I0BOPOTA Basla, CKOPOCTb U YCKOPEeHUe IBUKeHHs TeJla U T.II.

ABM BechbMa NpOCThI U yI00HBI B 3KCITyaTaliyu. [IporpamMmmupoBaHue
3a/lau [/l HUX, Kak MpaBujio, HeTpyzoeMkoe. CKOpPOCTb pelleHUs 3ajau
M3MeHsIeTCs T10 JKeJIJaHUI0 orlepaTopa M MOKeT ObITh CKOJIb YTOAHO OOJIBIIION,
OJIHAaKO TOYHOCTH peLleHHUs 3a/ay JOBOJIbHO HU3Kasl.

ABM Haubonee 3(deKTUBHO  HWCIIOMB30BaTh  [Jisd  peIleHust
MaTeMaTHUyeCcKUX 3a/iau, cofepkalux auddepeHiLMaibHble ypaBHEHUs, He
TpeOyIoIye C/I0KHOM JIOTUKU: MOZe/IMPOBaHNe B TH/IPO- U a3pOJHHaMUKE,
yIpaB/ieHWe HelpepblBHBIMU I[IpOLiecCamH, MCCAeZjoBaHue  [UHAMUKU
3JIEKTPOMAarHUTHBIX T0JIed U JIP.

ABM He MOTYyT pelliaTth 3alauk, CBsi3aHHbIe C XpaHeHreM U 00paboTKO
Gosibiioro obbeMa uHGOPMAIMM PA3/MYHOTO XapakTepa, a Takxke [is
pelleHust BbIUMC/IUTE/TbHBIX 33/]au C BBICOKOM TOYHOCThIO U MHOTHX IDYTUX.

C TakumMM 3ajayaMM C JIETKOCTbIO CHPaB/SIOTCS  LU(POBBIE
BBIUMC/TUTEe/IbHbIe MalliiHbI (LIBM).
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[TonoxkutenbHble uYepThl 000MX THUIIOB COBMEIIAIOT T'UOpPUHBIE
BBIUMC/IUTE/TbHBIE MalliiHbl ('BM), BKrouarorijie B cebsi Kak aHa/IOTOBHIE,
TaK U JUCKPETHbIe YCTPOMCTBa 00paboTKu nH(opMaIvu.

I'BM 1jenecoobpa3Ho MCMOJL30BaTh /I PeIeHus 3a/au yrpaB/IeHuUs
CJIOKHBIMU OBICTPO/IEHCTBYIOIIMMH KOMIT/IEKCAMHU.

ITo smanam co30aHus u ucnoab3yemoti 3nemeHmHoli baze DBM pensitcs
Ha ITOKOJIeHUS:

I nokonenue — 50-e rr., DBM Ha 3/1eKTPOHHBIX BaKyyMHBIX JlamMIlax;

II nokoneHnue — 60-e IT., Ha [AUCKPETHBIX II0OJYIIPOBOJAHUKOBBIX
nipubopax (TpaH3uCTOpax);

III nokonenue — 70-e rr., DBM Ha 1o1ynipoBOJHUKOBBIX UHTErPa/IbHbIX
cxemMax C Majiol M CpeJHer CTeleHblD HWHTerpaluv (COTHU — ThICIUU
TPaH3WCTOPOB B OJJHOM KOpITyCe);

IV mokonenne — 80-e rr., DBM Ha O0JbIIUX M CBePXOOJBIINX
VHTerpajbHbIX CXeéMax — MHUKPOIpoLieccopax (JeCATKHA ThICIY — MUJITMOHBI
TPaH3UCTOPOB B OJJHOM KPUCTaJLIe);

V nokonenve — 90-e rr., O9BM C MHOrUMM JeCsATKAMU Ilapajlle/lbHO
paboTarImX MUKPOIIPOIIECCOPOB, TI03BOJISIONIMX CTPOUTH 3¢ heKTUBHbIE
cucteMbl 00paboTKM 3HaHMi (DBM Ha CBEpXCIO0XKHBIX MHKPOITPOLIeCCOopax,
OJHOBPEMEHHO  BBIMOJIHAMOLIMX  [IeCATKM  I0C/IefloBaTe/bHbIX  KOMaH/j
NIpOrpammsl);

VI u nocneayrolye OKOJ/IeHUS — ONTO3/IeKTPOHHbIe OBM ¢ MacCcoBbIM
rnapajieiu3MOM M HEMPOHHOW CTPYKTYpou (C pacrpejeneHHON CeTblo
OonblIoro uyucaa (eCATKA ThICSY) HECJO0XHBIX MHKPOIIPOLIeCCOPOB,
MO/Ie/TUPYIOIIUX apXUTEKTYPYy HeHPOHHBIX OUOOrMUeCKUX CUCTEM.

Ilo HasHaueHuro DBM MOXHO pa3/e/iuTb Ha TPU TPYIIIIbI:

® yHUBepCaJbHbIE;

¢ pobeMHO-0pHeHTUPOBAaHHbIE;

® (rieLalv3vpOBaHHbIe.

YHuBepcasibHble OBM  npegHasHaueHbl IS pellleHUs  CaMbIX
pas/iMuHbIX HWH)XEHEepHbIX 33/lau: SKOHOMMWYECKHWX, MaTeMaThueCKuX,
MH(OPMAaLMOHHBIX W [p., OT/IMYAIOL[UXCSl CJ0XKHOCTBIO aJrOpUTMOB U
6onbiiM 00BeMoM 06pabaThiBaeMbIX JaHHBIX.

[TpobnemHo-opreHTHpoBaHHble DBM ciykat gias pemreHust Oomee
y3KOTO Kpyra 3ajauy, CBSI3aHHbIX, KaK TpaBW/IO, C YyMpaBJeHUueM
TeXHOJIOTHUeCKUMU obbekTamu. OHU 00/1IaZlal0T  OrpaHUYEHHBIMU 10
CPaBHEHUIO C yHUBepCcaJbHbIMM OBM anmapaTHbIMA M MPOrPaMMHBIMUA
pecypcamu.

CrnetmanusvpoBadHHble OBM  UCMOB3YIOTCA /19 pelleHus Y3KOro
Kpyra 3ajlau WM peajv3alldd CTPOrO Ompe/ieJieHHOW TpyNmbl (DYHKIWMN.
Takas y3kas HaripaB/eHHOCTb DBM 1103B0OJIIeT YeTKO CreLaaiu3upoBaTh UX
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CTPYKTYPY, CYILLIECTBEHHO CHHU3UTb HX CJIO)KHOCTb W CTOUMOCTb TIpU
COXpaHEeHHWH BBICOKOW TMPOM3BOAUTENHLHOCTA W Hafle)KHOCTH paboTbl. K
crieliasim3upoBaHHbiM ~ OBM  MOXHO  OTHeCTH  IporpamMmMUpyeMbie
MUKPOIIPOL[eCCOPBI CIeljMaJbHOr0 Ha3HaueHus, afarTepbl, KOHTPOJIepbl U
JIpyTyie yCTPOMCTBA.

Io pasmepam u pyHKYUOHaAbHbIM 803MOXMCHOCMSAM DBM pnendr:

* Ha cynep-OBM u 6onbiie OBM;

* Massle OBM;

* MuHU-OBM;

* MUKpPO-OBM.

HNaHHasg KnaccudUKaLus YaCTUUHO COOTHOCUTCS C KacCUUKalen no
3TanaMm co3zanus OBM.

Cynep-OBM, spnsoiyecss pas3ButHeM Oonbiiix OBM — cambie
MOIL[HbIE BBIUUC/IMTE/IbHbIE MallWHbI, WCIOJIb3yeMble [/ pelleHUs TaKWUX
33/lay, KakK IIPOrHO3MPOBaHME  MeTe000CTaHOBKM,  MO/Ie/TMPOBaHUe
9KOJIOTMYeCKUX CUCTEM U .

Maneie 3OBM  wuCNosb3yrOTCA daile BCero g yIipaB/ieHus
TeXHOJIOTMYeCKUMHU MpoLjeccamH.

Munnu-OBM  —  BbIUMC/IMTe/IbHAsE  MalllMHA, OTHOCSLIAsICA  T10
apXuUTeKType, pa3MepaM U CTOMMOCTA K Kjaaccy Manbix OBM, HO 110
TTPOM3BOJUTE/ILHOCTU CpaBHUMasi C 6osibiioi OBM.

N3o06pererne B 1969 r., mwmkpompoijeccopa (MII) mipuBesno K
rosiBjieHuto B 70-X IT. emje oAHOro kjaacca 39BM — mukpo-9BM, Ceirtuac MI1T
HICTIOJTb3YeTCs BO Beex 6e3 MCK/moueHus Kinaccax OBM.

B cBoro ouepesb, MUKpPO-OBM peniaTcs B Kacce yHUBepcaabHbIX OBM
Ha MHOTOIT0JIb30BaTeIbCKHE Y OJJHOIO0JIb30BaTeIbCKYeE (TIepCOHAbHBIE).

MHoromnosb30BaTe/bCKue MUKpPO-OBM — 3T0 moljHble MUKPO-OBM,
o0opy/loBaHHbIe HECKOJLKMMH BHie0TepMHHaIaMU U (YHKIMOHHPYIOLLHe
B Pe)KMe pasfiesieHus BpeMeHU, UTo T03BoJisieT 3¢ ¢deKTHBHO paboTaTh Ha
HUX Cpa3y HeCKOJIbKUM I10J/Ib30BaTe IsIM.

B xkmacce cnenmanu3vpoBaHHbix OBM  Mukpo-OBM pensitcsi Ha
cepBephl 1 pabourie CTaHIIUM.

[TepconanbHbie KomrbtoTephl (ITK) — ogHOMmo/B30BaTe/IbCKHEe MUKPO-
9BM, y/I0BJIETBOPSIIOII[1IE TpebOBaHUSAM 00I11e JOCTYITHOCTH u
YHUBEPCA/JIbHOCTU TIPUMEHEeHUS.

Pabouvie cTaHIUM TIPeACTaBISIOT U3 Cebsi OZHOMO/B30BaTeTbCKUE
MOIL[HbIe ~ MMKPO-OBM,  crienuanv3vpoBaHHble  [jIs1  BbITIOJIHEHUS
orpeJeneHHOro Buia pabotr (rpaduueckux, WHXXeHEPHbIX, U3AATe/bCKUX U

Ap.).
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CepBeppl —  MHOIOMNOJIb30BAaTe/NbCKHME  MOLIHble MUKpo-OBM B
BBIUMC/TUTEIbHBIX CeTSX, Bblfe/ieHHble [ji1 00pabOTKM 3arpocoB OT BCeX
CTaHLUM CeTH.

[TpuBegeHHasi Kaaccu(UKalUsi BeCcbMa YCJIOBHA, T.K. COBPEMEHHBIU
KOMITBIOTED, OCHAIl[eHHbIN MpP06IeMHO-0pHeHTUPOBAaHHBIM TIPOTPaMMHBIM
Y anmapaTHbIM obOecrieueHHeM, MOXKET WCIOMb30BaThCsl W Kak pabouas
CTaHLMSl, U KaK MHOTIOIIOJIb30BaTenbCKass MUKpo-OBM, u kak cepsep, mo
CBOMM XapaKTepyUCTHKaM He YCTynarolui MansiM DBM.

TenOeHyuu pazeumusi eblYUCAUMeAbHbIX cucmem. Ilpu pa3paboTke
U co3gaHnd coOcTBeHHO DBM cCylljeCcTBeHHBIM M YCTOWUMBBLIM TIPUOPUTET
B MOC/IeZIHUe TOAbl MMEIT paboThl MO0 MHHHATIOpU3aluu cyrnep-OBM u
CO3JaHuI0 CBepXMUHUATIOpPHBIX [1K.

B  maHe co3jaHuWs  TOPUHLMOMAJIBHO  HOBBIX — apXUTEKTYP
BBIUMC/IUTE/IbHBIX CpPeACTB 0o/bIlloe BHUMAaHWE Y/[ie/sieTCs TpoeKTaM
HeNPOKOMITbIOTEPOB, 0a3UpYIOIIMXCS Ha TIOHSATUM HelPOHHAsi cemb Kak
CBSA3YIOLLEN apXUTEKTYPhI 37IeMEHTOB KOMIIbIOTepa.

B uyacTtHOCTH, B HEWPOKOMIBIOTEPAX MOTYT WCIIOIb30BaTbCA yXKe
MMeRoLI1ecs Crieluaau3upoBaHHble ceTeBble MII — TpaHCTIBIOTEDBL.

TpaHCBIOTEp — MUKPOIIPOLIECCOP CeTU CO BCTPOEHHBIMU CpefiCTBAMH
cBs3U. [IpOMBILIZIEHHBIM BBIMYCK HEHWPOKOMITBIOTEPOB W HEMPOUUIIOB,
BKJIIOUAsi UX TIpOrpaMMHOe obecrieueHue, BefieTcsi ¢ KoHIla 80-X TT., 0fHAKO
OHH TIOKa OPHEHTHPOBaHbI Ha Cyryb0 HayuHbIe UCC/Ie/JOBaHUSI.

Ocoboe MecTO TakXKe 3aHMMAKOT  MCC/IeIOBaHUS  TMPOOJIeMbI
VHTe/UIeKTya/lr3aluu WHTepdelica noab3oBarenss ¢ OBM, Bkmoyaroien
3afjauy peueBOro uHTepdeiica, MpeJOCTaB/ISAIOLLET0 BOSMOXKHOCTh 00I1IeHHs C
KOMIIbIOTEPOM Ha eCTECTBEHHOM S3bIKe.

Ipyrou acriekT uWHTe/vleKTyanmm3auuu OBM cBsizaH € Co3faHHeM
oripeieJIeHHbIX apXUTeKTyp OBM, uCno/ib3yeMbiX B CUCTeMax yIIpaB/ieHUs
6a3amu 3HaHUI — MalliiH 6a3 3HaAHW.

5.8. ®opMbI peACTaB/IeHUsA U Peodpa3oBaHusi HH(OPMaLHH

5.8.1. KopupoBaHue ¥ ieKoAupoBaHue HHGopMaIun

[Tpu nro6bIX BUAax paboTbl ¢ MHMbOpPMalLMeW BcerJa HIET pPeub O ee
TIpe/ICTaB/IeHUU B BUJIe OTpe/ie/IeHHbIX CUMBOJIMYECKUX CTPYKTYDP.

Hawuboee PacIipoCTpaHeHbl OZJHOMEPHBIe Tpe/ICTaB/IeHUsT
WHGbOPMaLMY, TIPU KOTOPBLIX COOOIIeHUss UMEIOT BHJ TOC/IeI0BaTeTbHOCTH
cumBO/IOB. OfHAKO IIMPOKO  WCIIO/b3YeTCs W MHOTOMEpDHoe  ee
Tipe/icTaBJieHUe.
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[TpencraBneHvie WHGOPMAlMM TMPOMCXOAUT B pa3dyHBIX (opmax
B TIpoLjecce BOCTIPUATHSI OKpY’Karolllel cpefbl >KUBBIMHU OpraHU3MaMu U
ye/ioBEKOM, B Tipolleccax oOMeHa HH(poOpMalell MeXAy uesloBeKOM U
4ye/IoBEKOM, Ue/IOBeKOM M KOMITbIOTEPOM, KOMITEIOTEPOM M KOMITBIOTEPOM U
T.A. Ilpeobpa3zoBanve wuH(OpPMaMK U3 OAHOM (OPMBI TIpe[CTaB/IeHHs
(3HAKOBOI CUCTEMBI) B [IPYT'YHO Ha3bIBaeTCsl KOOUPOBAHUEM.

B y3koM cwmbiC/ie TIO[, KOAUPOBaHMEM T[IOHUMAeTcs T[epexof OT
WCXO/IHOTO TIpe/icTaB/ieHusi uH(opMaluy, yA0OHOro [y BOCIIPUSITUS
Yye/iIOBeKOM, K TpeJICTaB/IeHUI0, YJO0OHOMY [Jisi XpaHeHWs, Tepejaud |
00paboTKH.

OOpatHbIi  TIepexo; K WCXOAHOMY TIPeJCTaB/IeHUI0 Ha3bIBaeTCs
0eKoOUpo8aHUeM.

CpeziCcTBOM KOJUDOBaHUSI C/IY>KUT Tabiauila COOTBETCTBUSI 3HAKOBBIX
CUCTeM, KOTOpasi yCTaHaB/MBaeT B3aUMMHO OJIHO3HAYHOe COOTBETCTBHE
MeX/y 3HaKaMU WK TPYNIaMU 3HAKOB [IBYX Pa3/IMUHBIX 3HAKOBBIX CUCTEM.

B mipoijecce obmeHa wmHdopMalyeli yacTo TIPUXOAWUTCS TPOU3BOAUTD
orepalyy KOJAWPOBaHUsSI U eKoAupoBaHusi uH(popMauuu. [Ipyu BBOze 3HaKa
anaBuTa B KOMITBIOTED TyTE€M Ha)KaTHs COOTBETCTBYIOIIEH K/aBUIIM Ha
K/aBUaType TPOMCXOJUT KOAWPOBaHWe 3HaKa, T.e. mpeoOpa3oBaHHe ero
B KOMITbIOTePHbIN Ko/. TIpy BbIBO/le 3HaKa Ha 9KpaH MOHUTOpA WU/IU TIPUHTED
MIPOMCXOJUT  OOpaTHBIM  mpolecc —  JeKOJUpOBaHWe, KOTAa U3
KOMIIBIOTEDHOTO ~ KoJla 3HaK Tipeobpa3yercsi B ero rpadudeckoe
n3obpakeHue.

PaccmMoTpuM B KauecTBe TipUMepa KOJUPOBaHUSI COOTBETCTBUE
1[M(POBOro U IITPUXOBOTO KOJOB TOoBapa. Takue KO/bl UMEIOTCSI Ha KaXKA0M
TOBape W TI03BOJISIFOT TIOJHOCTBIO WAeHTHU(UIMPOBaTh TOBap (CTpaHy U
(bvpMy TIpOM3BOIUTE/ISA, TUI TOBapa U [Ip.).

3HakaM 1MQpPoBOro Kozaa (umdpam) COOTBETCTBYIOT TPYIIIbI 3HAKOB
IITPUXOBOTO Kofa (y3KrWe U IIMPOKWe INTPUXHM, a TaKke pa3Mephl
TIPOMEXXYTKOB MeXXy HUMH). [ns uenoBeka ygob6eH 1udpoBoit Ko, a Ass
aBTOMaTU3UPOBAHHOTO ydyeTa — ILUTPUXOBOW KOJl, KOTOPbI CUWUTBLIBAETCS C
MOMOILBI0  Y3KOTO CBETOBOTO Jyuya U TO/BepraeTrcs Moc/iefyrollei
00paboTKe B KOMITbIOTEPHBIX OyXra/JTepCKUX CUCTeMax ydeTa.

[Tpu KoaMpoBaHMM UH(POPMALIUU CTaBATCS CAeyIoIIne Leu:
y100CTBO (hM3UUECKOU pean3ariiy;
yA00CTBO BOCTIPUSITHS;

BBICOKAsl CKOPOCTH TTepeiauu U 00paboTKH;

9KOHOMUYHOCTb, T.e. yMeHbIIIeHe U30bITOUHOCTU COODIIeHNS;
HaZIe>KHOCTb, T.€. 3allUTa OT CJIyYalHbIX UCKa)KEeHUH;

COXPaHHOCTb, T.e. 3allliTa OT He)KeJIaTeJTbHOT0 JOCTyTIa K MH(OPMaL1K.
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OTH 1]e/IM YacTo TIPOTUBOpeYaT JIpYT JPYyTy, HarpuMep, SKOHOMUYHOCTh
TpebyeT yMeHbIIIeHUs] HW30BITOUHOCTM  COOOIIeHUs, a  HaJ|eXKHOCTh
JIOCTUTaeTCs TObKO Gj1arofapsi 3Toii caMou U30bITOYHOCTH.

Ha pa3sHpix 3Tarax o0paboTKM HMHGOpMAalMKM AOCTUTAIOTCS pPa3HbIe
L[e/I1, U NM03TOMY MH(MOpPMaL1si HeOJHOKPAaTHO MepeKoIUPYeTCs.

[ns MaHMMy/JIUpoBaHUs HHQoOpMaiueli, IipejicTaB/ieHHOW B OBM,
rpeJiHa3HayeHO 3arlOMHHaroIee YCTPOUCTBO (Wv MamsiTh) OBM.

Nudopmarusi B mamatu OBM 3amnuchiBaeTcsi B dopme LU(PPOBOro
JIBOMYHOTO Koja. B KomrmbioTepe [ijis Tipe/icTaB/ieHUss WHMOPMaIUu
WCTIO/b3yeTCsl IBOUUHOE KOAMpOBaHWe, T.K. Y/aJoCh CO3/aTh HaJ/le)KHO
paboTatoiijie TeXHUUYeCKre yCTPONCTBA, KOTOPble MOT'YT CO CTOMPOI|€HTHOM
HaJIeXKHOCTbIO COXpaHATh M paclio3HaBaTh He 0osiee [BYX pa3TUUHBIX
cocTosiHUM (11Udp):

® 5/eKTPOMarHUTHble  pejie  (3aMKHYTO/Pa30MKHYTO),  LIKPOKO
HCTI0/Ib30Ba/IMCh B KOHCTPYKLMAX MepBbix OBM;

® y4yaCTOK TIOBepXHOCTH MAarHUTHOTO HOcCuTenss UWHbOpMaluu
(HamarHhueH/pa3MarHiyeH);

® yyaCTOK MTOBEPXHOCTH JIa3epPHOT0 JUCKa (OTpakaeT/He OTpakaeT);

® TpUITEDP, MOXKET YCTONUMBO HAXOAUTLCS B OIHOM U3 IBYX COCTOSIHUM,
IIMPOKO WCIOJ/Ib3yeTCs B OTlepaTUBHOM MaMsATH KOMITbIOTEepa.

Bce BuzbI MH(OPMaLMK B KOMITbIOTEPE KOAUPYIOTCS Ha MAllIMHHOM SI3bIKe
B BU/Ie JIOTUUECKHX MOC/IeI0BaTeIbHOCTEN Hyslel U eUHUL] (puc. 5.3).

Bua undopmauun ABONYHBIN KOA
Yucnosas

TekcToBas

paduyeckas ‘:J> 1 l 0 I 1 1 0 0 1 1
3BykoBas
Buaeo

Puc. 5.3. [IBoruHOe KoAupoBaHUe UHGOpMalin

WHudbopmaliusi B KOMIbIOTepe TMpe/icTaBieHa B JBOMYHOM Kojie, aihaBUT
KOTOpPOro cocTout u3 AByx tudp (0 u 1).

Ludpel ABOMYHOTO KOJA MOJKHO pacCcMarTpyMBaTh KakK  [iBa
PABHOBEPOSITHBIX cocTostHUs (CcoObITHst). [Ipw 3amucu ABOWMYHON I[UGPBI
peayii3yeTcsi BLIOOp OIHOTO M3 [IBYX BO3MOYKHBIX COCTOSIHMM (OIHOM U3 ABYX
uudp), 4, cjeJoBaTe/lbHO, OHA HeCceT KOJMYeCTBO MH(OpMaluu, paBHoe 1
oury.

KonuuectBo uWH@QOpMaiyy, KOTOpOe MOXKeT T[OMeliaTbCsi B OJUH
ysieMeHT (0 win 1), Ha3pIBaemMoe 6UMOM, OueHb Majsio U He HeceT HUKAKOH
CMBIC/IOBOM Harpy3ku. O/THaKO eC/iu COeJUHUTh HeCKOIbKO TaKHUX 3JIEMEHTOB
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B SUEMKy, TO TOTJla MOKHO COXPaHWTb B 3allOMHHAIOIEM YCTPOMCTBE
CTOILKO UH(OPMaLUU, CKOTLKO TOTpedyeTcs.

Ba)kHo, uTO Kakfas Ludpa MaIlIMHHOTO J[BOMYHOTO KO/a HeceT
vHbopMaruio B 1 6ut. Takum obpa3om, ABe LGPl HeCyT UH(OPMALIUIO B 2
bura, Tpu 1KdpeI — B 3 6uTa U T.1. KosmuectBo nHboOpMaliy B 6UTax paBHO
KOTMUeCTBY 1P ABOMYHOTO MAIIIMHHOTO KOJaA.

[TocnemoBaTembHOCT OWTOB, pacCMAaTPHUBAEMBIX arlllapaTHOM YaCThbIO
OBM kak efiiHOe 1]e/i0e, Ha3bIBAETCS MAWUHHBIM C/1080M.

5.8.2. EquHuIbl u3MepeHus Koinuecrsa uHopmanuu

3a eqUHUL]Y KOIMUeCTBa MH(GOPMAaLMM NPUHUMAETCsl TaKoe KOJTMYeCTBO
vHbopMallii,  KOTOpOe  COJIeP>KUT  cooOlljeHWe,  yMeHbIIaloIlee
Heomnpe/le/IeHHOCTb B [Ba pas3a. EauHuIla W3MepeHUs] KOJWYeCcTBa
vHdopMaiu 6um (bit) Tonayuuna cBoe Ha3BaHMe OT aHIJIMHACKOTO
cnoBocouetanus Binary digiT (aqBouuHas tudpa).

Ecii  BepHyTbCA K OMbITYy C OpocaHueM MOHeTBI, TO 37eCh
Heorpe/ie/IeHHOCTb KaK pa3 yMeHbIlaeTcsl B JiBa pasa, W, CJiefjloBaTesbHo,
To/TyuyeHHOe KOJIMUeCcTBO UHGOpMaliiu paBHO 1 OUTY.

MuHUManbHOM — e[IMHUIEH HW3MepeHUs KojuuecTBa HHbOpMaIuu
sBysieTcs OUT, a cyielyrollelt TIo BeJIMuMHe eMHULIEHN SIBSIeTCST OalT, mpuuemM

1 6auT = 23 Out = 8 Our.

B uHdopmaTuKe cucTteMa 00pa3oBaHHsI KPAaTHBIX eAWHHIL] U3MepeHHs
KO/MM4yecTBa MHGOPMALMM HECKOJbKO OT/AMYaeTcsi OT TIPUHSTBIX B
OonblIMHCTBE HAyK. Tpajul[MOHHbIE MeTpUYeCKHe CHCTeMbl eJUHUI],
Haripumep MexayHapo/iHasi cucteMma eavnHul] CU, B KauecTBe MHOXXUTe/eM
KpaTHBIX eIUHUL] UCTI0/Ib3YIOT Ko3pduiuent 10n, rae n = 3, 6, 9 u T.A., UTO
COOTBETCTBYET JeCATUYHBIM mpuctaBkam Kuso (10%), Mera (10°), T'ura (10°)
U T.J.

KomnbroTep omepupyeTr uuciaMyd He B [eCITUYHOM, a B JBOWYHOMU
CHUCTeMe CUMCJIeHUs], T03TOMY B KPaTHbIX eIMHUL[aX U3MepeHUs] KOJIMYeCcTBa
VH(OpMaLMK1 UCo0Jb3yeTcs KO3 duiyeHT 2".

Tak, KpaTHble 0aliTy eAWHUILI W3MepeHUs KoJihuecTBa WHGOpPMAaIUU
BBOJSITCS C/IeAYIOLMM 00pa3oM:

1 Kb6atit = 210 6ait = 1024 6auT;

1 M6aiit = 210 K6aiit = 1024 Kbaiir;

1 I'6aiit = 210 M6aiiT = 1024 M6aiiT.
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5.8.3. TIpeacTaB/ieHHe Le/IbIX YKCE/T CO 3HAKOM U 0e3 3HaKa

JIroboe 1ies0e UMC/I0 MOXKHO pacCMaTpvBaTh KakK BellleCTBEHHOE, HO
C Hy7leBoM JApOOHOW uacThio, T.e. MOXKHO ObUIO OBl OTPAHUUUTHLCS
Tipe/iCTaB/ieHUeM B KOMIIbIOTEpe Bell[eCTBEHHbIX UWCe/l UM peasv3aliuei
apuMeTUUYeCKUX JAeUCcTBUM Haj HuMU. OpHako A1 3G(eKTUBHOTO
WCTI0/Tb30BaHUs TIaMSATH, TOBBIIIIEHNS CKOPOCTH BBITIOJTHEHUS BHIYMC/IEHUN U
BBe/leHUs] Orfepaljuu JleJieHUs HalleJo C OCTaTKOM liejible  4uc/ia
TIpe/ICTaB/ISIFOTCS CreliaabHO JJisl HUX MpeHa3HaueHHbIMU CII0COOamMM.

BBefieHve criel[UajgbHbIX CMOCOOOB  TIPeACTaBeHUs] Lie/bIX  UMCe
OIpaB/aHO TeM, UTO [JOCTaTOYHO YacTO B 3a/layaX, pellaeMbIX C MOMOILBIO
KOMIIbIOTEpa, MHOTHe [IeHCTBUSI CBOASTCS K OrepaLivsiM Ha/J, LieJIbIMU UKC/IaMHu.
Hanpumep, B 3aayaXx SKOHOMUYECKOTO XapaKTepa [aHHbIMH CJIy’>KaT
KO/IMUYeCTBa aKlyi, COTPY/IHUKOB, JleTasieii, TPAHCIIOPTHBIX CPeJICTB U T.J., 10
CBOEMY CMBIC/TY SIB/ISIFOLLMECS LieIbIMUA urciamu. Lleble uncia UCosb3yrTcs
U 711 0003HAaUeHHs aThl U BPEMEHH, U 11 HyMepalli pa3/IMuHbIX 00BeKTOB:
3JIEMEHTOB MaCCHBOB, 3amucel B 0a3ax JaHHBIX, MAIlIMHHBIX a/[peCOB U T.II.

Ilis  KOMITBIOTEPHOT'O  TIPEe/ICTAB/IeHUSI  IIeJIbIX  uHMce/ll  OOBIUHO
WCTO/Ib3yeTCsl  HECKOJIbKO ~ pas3/MuHbIX  CrOCcOo0OB  TIpe/iCTaBJIeHUs,
OTJIMYAIOIIUXCS JAPYr OT Jpyra KOJMUYeCTBOM pa3psiZioB U HaJuuMeM WU
OTCYTCTBHEM 3HAKOBOrO pa3pszga. be33HakoBoe TipeiCTaB/ieHUe MOXXHO
WCII0/1b30BaTh TOJILKO JJ1s
HeOTpULIATe/IbHBIX LIe/IbIX UKrCes, OTpUljaTes/lbHble UWC/Ia MPeCTaB/IsIOTCS
TOJILKO B 3HAKOBOM BU/IE.

[Tpu 6e33HAKOBOM TIpe/iCTaB/IeHUH BCe pa3psifibl SUeWKU OTBOZASATCS TIO/
cam0 uyucio. Ilpu mpeacTaBieHWA CO 3HAKOM CaMbIM CTapLIvU (JIeBbIN)
pa3psj, OTBOJAUTCS TOJ 3HAK UMCJIA, OCTa/bHbIe Pa3psifibl — M0J COOCTBEHHO
yncsio. Ec/iv unco mosiokuTenbHOe, TO B 3HAKOBbIN pa3psif, nomeraetcs O,
eCId Uncao0 oTpuliatesbHoe — 1. OueBUHO, B siueliKaX OJHOTO M TOTO Ke
pa3Mepa MO’KHO TTpe/ICTaBUThL OOJIBIITHI [UaTia30H 1[e/IbIX HeOTPHIAaTe/TbHBIX
yrces B Oe33HaKOBOM TIpe/iCTaB/leHWH, YeM 4uces co 3HakKoMm. Haripumep, B
oJiHOM OaiiTe (8 pa3psiioB) MOXKHO 3aIucaTh MOJ0XKUTebHbIe urcaa ot 0 710
255, a CO 3HAKOM — TOJILKO A0 127, T03TOMY eC/ii U3BeCTHO 3apaHee, UTo
HEKOTOpasi UuC/IOBasi BeJIMUMHA BCeria SB/SIETCS HeoTpULaTeIbHOW, TO
BLITOZIHEE PAaCCMaTpPUBATh ee Kak 6e33HaKOBYIO.

['oBOpSAT, UTO Liesible yMc/ia B KOMIbIOTEPE XpaHATCS B ¢opmare C
¢puxcuposaHHoli 3anamotl.

IlpedcmaeneHue yenblx noao}cumesbHblx uyuced. [nsi moayudeHus

KOMITBKOTEPHOT'O TIpEACTABJ/IEHUA 0e33HaK0BOr0 ejioro ymcjia B k—pﬂBpH,Z[HOﬁ
sTUeMKe TaMsITh AO0CTaTOYHO I1€ePEBECTU €0 B ABOUYHYIO CUCTEMY CUHC/IEHUSA
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Y [IOTIO/THUTL TOJIydeHHBbIM pe3yabTaT CjieBa Hy/assMA A0 Kk pa3psziosB.
[ToHSITHO, YTO CyllleCTByeT OrpaHWYeHMEe Ha UKC/a, KOTOPble Mbl MOKEM
3anucaTh B K-pa3psifHYIO STYEMKY.

MakcuManbHO TpeACcTaBUMOMY YMUC/y COOTBETCTBYHOT €AUHULbI BO
BCeX pa3psfiax suelku (JBOMYHOe UHMC/I0, COocTosilee U3 k eauuun). s
k-pa3spsHOro npezcrasieHys oHo OyzeT pasHo 2F — 1. MUHMMa/IbHOE YMC/Io
Mpe/CTaB/IsIeTCsl Hy/ISIMA BO BCeX pa3psiflax siuerKu, OHO BCerja paBHO HYJIHO.
Hioke mpuBeZieHbl MaKCUMa/bHBIe UKMC/IA it 6€33HAKOBOTO IMpeZCTaB/IeHuUs
TMPY Pa3/IMYHBIX 3HAUeHUsX K:

KonnuectBo pa3psa0B MaxkcuMasbHOe YUC/Io
8 255(2° — 1)
16 65535 (2°° — 1)
32 4294967295 (2% — 1)
64 18446744073709551615 (2% — 1)

[Ipy 3HAaKOBOM TIpeACTaB/JIeHUM LeJbIX YKWCEeJ BO3HUKAKOT TakKue
TIOHSITUSI, KaK MPSIMOM, 0OpaTHBIN U IOTIOJTHUTE/TbHBIN KO/

[IpencraBneHre uWcia B TPUBBIYHOM [JIs 4YejioBeKa (opMe «3Hak-
BeJIMUMHA», TIPU KOTOPOW CTapliK pa3psf, SUYedKu OTBOAMTCS MOJ, 3HaK,
ocTasibHble k — 1 pa3psoB — noj, UG Pl YMCIIa, Ha3bIBAETCS NPSAMbIM KOOOM.

Harnpumep, npsmele kofbl gBonuHbix yucen 11001, wu —-11001, assa
BocbMupaspsigHoun siueriki paBHbl 00011001 m 10011001 cOOTBETCTBEHHO.
[TonokuTtenbHbIE 1e/ble YMC/ia MPeCTaB/IsS0TCS B KOMITBIOTEPE C TTIOMOILbIO
npssMoro Koga. [IpsMol Koz, OTpULIaTeIbHOTO LIeJIOr0 YKC/ia OTJIAYaeTCs OT
MpsSIMOr0 KOZAa COOTBETCTBYIOLEr0 TOJIOXKUTETbHOI0 4YHUC/a COJepPKAUMbIM
3HaKOBOro paspsza. Ho BmecTto mipsMoro koza mAjig MpefCTaBlIeHUs
OTpULIATE/IBHBIX ~ LeJIbIX ~ YUCel B KOMIBIOTEDE  UCMOJIb3YeTCs
JOTIOJTHUTETBHBIN KOJ,.

OTMeTHM, UTO MakKCHUMaJ/IbHOe IT0JIOKUTe/IbHOe UKCJI0, KOTOpOe MOXKHO
3anMcaTh B 3HAaKOBOM IIpeJCTaBjleHMM B Kk paspsagax, paBHo 2'-1, uro
MPaKTUYeCKW B /IBa pa3a MeHbIlle MAKCUMajabHOTO uuc/ia B 0e33HaKOBOM
TIpe/ICTaB/IeHUU B TeX Ke Kk pa3psijax.

ITIpumep. Oripejenure MakCUMaabHOE T[I0JIOKUTE/IbHOE YHUCIO B
BOCbMUPA3psJHOM W  LIeCTHA/ALATUPA3pPsSJHOM  3HAKOBBIX  Criocobax
Trpe/iCTaB/IeHUs] YU CeJl.

PemeHne. MakcrMasibHOe TI0JIOXKHUTE/IbHOe UKC/Io B 8 6utax paBHO 127
(27— 1), B 16 6urax — 32767 (2"°— 1).

ITpumep. Yucino 53 = 110101, B BOCEMUpa3psifHOM IIpe/CTaB/IeHUN
umeet Bz 00110101.
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910 Xe uncno 53 B 16 pa3psiziax OyeT 3amucaHo c/ieyroImm obpa3om:
0000000000110101.

B 06oux ciydasix HeBa)KHO, 3HAKOBOe WU/ Oe33HaKOBOe TIpe/[CTaB/IeHHe
TIPU 5TOM HUCII0/Ib3yeTCsl.

ITpumep. s yucaa 200 = 11001000, npeacrassieHue B 8 paspsigax co
3HAaKOM HEBO3MOJ)KHO, T.K. MakKCuUMajbHOe JOIMyCTUMOEe UHCI0 B TaKOM
MpeiicTaBieHM paBHO 127, a B 0e33HAKOBOM BOCHMUPA3PSTHOM
ripescras/ieHuu oHO umeet By 11001000.

ObpamHblili, Oono/HUMeAbHbIU KOO uucad. s TIpefCTaB/ieHUs] B
KOMITbIOTEpE 1Ie/IbIX OTPUIIATe/IbHbIX UKCe UCTOJb3YIOT IOTOTHUTETbHbIN
KO/, KOTOPBIM M03B0JIsSIeT 3aMeHUTh apudMeTHUeCKyI0 OTeparjuio BHIYMTaHUS
orepaijiedl  C/I0O)KeHHsl, UTO CYL[eCTBEHHO YyBeIMuUMBaeT CKOPOCTh
BbIuMc/ieHUd. [Ipexxzie ueM BBOAMTH OTpefiesieHHe OTOMHUTE/ILHOTO KO/a,
cZiesiaeM Cefyrollee Ba)KHOe 3aMeuaHue.

B k-pa3spsjHoii 11e/I0UMC/IeHHON KOMITbIOTepHOM aprdmeTuke 2X = 0.

OODBACHUATL 3TO MOXKHO T€M, UTO JBOMYHAS 3alUCh Yuc/ia 2 COCTOUT U3
OIHOM eAuHULIbI U k HyJeld, a B siueliky u3 k pa3psiZloB MOKeT YMeCTUThCS
TOJIbKO K 11udp, B JaHHOM CJ/ly4ae TOJIbKO K HyJieli. B Takom ciiyuae roBOpSIT,
YTO 3Hayvalljasi eJMHULIA BbILLL/IA 3a MpeZiesibl pa3psiiHOM CeTKHU.

k-pa3psigHbili donosHUMebHbIlU KOO OTpULIATeNbHOrO YMCaa M — 3TO
3armuch B k paspszax rosoxuTensHoro uucaa 2¥ — |m|, rge |m| — monyss
OTPULIATE/ILHOTO urcia m, [m| < 257,

Pa3zbepemcsi, uUTO U [0 Ue€ro JOTOJHUTENbHBIA KO [OTIOJIHSIET.
HoroHUTeNbHBIN KO/, OTPULaTe/IbHOTO YMC/Ia M — 3TO IOTIOJTHEHUe MOJY/ist
3TOr0 urcna 10 2 (Unu [0 HyJis B k-pa3psiiHOM apu(MeTHKe):

(2~ Iml) + |m| = 2= 0.

ATOPUTM  TOyuYeHUs  JOMOJHUTENBbHOrO  k-pa3psiiHOr0  Koja
OTPULIATEIBHOTO YMC/IA:

1. Mofy/ib urc/ia mpeACcTaBUTh NPSIMBIM KOZOM B K TBOMUHBIX pa3psiiax.

2. 3HaueHUs1 BCeX pa3psi/lOB MHBEPTUPOBAThH (BCe HYJ/M 3aMEHUTb Ha
eIVHULIbI, @ eAVUHULIBI — Ha HYJIH), TIOJTYYMB, TaKUM 00pa3oM, k-pa3psiiHbIid
0b6pammblIli KOO UCXOJHOTO YKC/Ia.

3. K nonyueHHoMy obGpaTHOMYy KOy, TPaKTyeMOMY KakK K-pa3psiiHoe
HEOTpHI[aTe/IbHOe JBOMUHOE UHC/I0, MPUOABUTh €IUHUILY.

OOpaTHBIN KO, SIBJSIETCS JIOTOJHEHWEM HMCXOAHOTO YMC/ia 0 YhC/Ia
2%~1, cocrosuero u3 k JBOMUHLIX equHUL]. I103TOMy NpUbaB/IeHNe eUHULbI
K WHBEPTUPOBAHHOMY KOJly TO3BOJIIeT TOAYyUYUTh €ro  HCKOMBIU
JIOTIOJTHUTE/IbHBIN KOJ,.

ITpumep. Ilonyurm [AOMOJHUTENBHBIA KOJ 4uCIa —52 J/s1 BOCbMU-
Y LIeCTHALaTUPA3PSIAHON siueeK. [ BOCbMUPa3psAgHON STUeHKU:
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0011 0100 — nmpsimoi1 KoA, uucna |-52| = 52;

1100 1011 — o6patHbIii Kof uncia —52;

1100 1100 — pmomosHUTENbHBIM KOJ unciaa —52. [ljisg 1iecTHafLaTh-
paspsigHou sueriku: 0000 0000 0011 0100 — nmpsmoi Ko uucna |-52[;
1111 1111 1100 1011 — obpaTHbIi Kox uucaa —52; 1111 1111 1100 1100 —
JIOTIOJTHUTEeTbHBIA KO/ uncia —52.

5.8.4. IlpeacTaB/ieHHe CUMBOJ/IbHOM uH(popmanyuu B 9BM

CumBoJsibHast nH(opMalys XpaHUTCS U oOpabaTeiBaeTcst B aMat OBM
B ¢opme 1udpoBoro koja. Harpumep, Mo>KHO 00603HAUMTh KaxkAyr OyKBY
YKMC/IaMU, COOTBETCTBYIOLIIMMU ee TIOPsI,IKOBOMY HOMepy B andasure: A — 01,
b-02 B-203 .., 9-30, O - 31, 4 - 32. TouHO TakKe MO>XHO
JIOTOBOPHUTHCS 0003HAUaTh TOUKY UKMCIOM 33, 3amATy0 — 34 U T. .

Tak Kak Ha yCTpOMCTBaX aBTOMaTH4eCcKoW 00paboTkKu WH(opMaIiuu
WCTIOJTB3YIOTCSI JBOMUHBIE KOZbI, TO 0003HaueHuss OyKB HaJ0 MepeBecTH B
JBOWUHYIO CHCTeMy. Torjia B pacCMOTPEHHOM HaMH TipuMepe OYKBBI OyAyT
obosHauatecs A — 00000001, B — 00000010, B — 00000011, ... D —
00011110, O -00011111, A —-00100000.

[Tpu mpeobpa3oBaHUM CHUMBOJIOB (3HAKOB) B I[M(MPOBOM KOJ MEXIy
MHOXK€CTBAMHM  CUMBOJIOB U KOJJOB  JIO/DKHO  HMeTb  MeCTO
B3aMMHOO/JHO3HaUYHO€e COOTBETCTBUE.

Tabnuija KoJupOBaHHs CUMBOJIOB 8-OMTOBBIMM UMC/IaM{ Ha3bIBaeTCs
ASCII (American Standard Code for Information Interchange). [TepBas, umm
HIDKHSIA, mojioBuHa Tabmurelr ASCII (koabr 0-126) cofep>KUT 3HAKH
TpernuHaHus, apabckye I[Pl ¥ CUMBOJIBI aHT/IMHACKOTO andasuta. OHa
ABJISIeTCS OOIEeNpPUHATON BO BCeM Mupe. B Kak[gol CTpaHe WCITO/b3YyeTCs
cBOs1 BepxHsisi rosioBrHA Tabmmiiel ASCII (koabl 127-255, wiv paciiipeHHbIe
ASCII-kozbl), B KOTOPOH HaxoJsaTcsi OYKBbI HAI[MOHAJBHBIX aihaBUTOB U
Crielia/ibHble CUMBOJIBI.

5.8.5. [IpeacTaBienue uKicen B (popmare C rjiaBaroield 3anaToU

B oTiuuve OT TOpSAJKOBBIX THUIIOB (BCe 1ie/ible, CHMBOJIbHBIM,
JIOTUUeCKUM), 3HaUeHUs] KOTOPBIX BCerja COMOCTAB/SIOTCSA C PSAAOM Le/bIX
yKces U, C/iefiloBaTebHO, TIPECTaB/ISIOTCS B TaMSTH MalllMHbI abCOMIOTHO
TOYHO, 3HaueHWe BeIleCTBEHHbIX TUIMOB OMpe/e/sieT YWUCI0 JIMIIb C
HEKOTOPOM KOHEUHOM TOUHOCTBIO, 3aBUCSIed OT BHYTpeHHero (opmara
BelL[eCTBEHHOI'0 UMC/Ia.

3anuch yucaa B (opMare C [UlaBarollle TOUKOW SIB/sIeTCS BeCbMa
3¢ deKTUBHBIM CpPeZICTBOM Ipe/ICTaB/eHUs] OUeHb OO/BIINX U BeCbMa MaJslbIX
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BeleCTBEeHHbIX YHKCe/l IIpU YCJI0BHM, YTO OHHM COAEep>KdT OI'paHHMUYeHHOe€
yuCa0 3Havallux Ludp, U, caefioBaTebHO, He BCe BellleCTBEHHbIE UKC/Ia
MOTYT OBbITh MpejcTaBaeHbl B MaMATh. OOBIUHO UHCIO HCIO/Ib3yeMbIX MpPU
BBIUMC/IEHUSIX 3HAUAIUX (P TaKOBO, UTO /151 OOMBIIMHCTBA 3a7jad OITMOKH
OKPYT/IeHHs IPeHeOpeXXKUMO MaJibl.

JIroboe Bell[eCTBEHHOE UHCJ/IO X, PeJCTaBIeHHOe B CUCTEME CUHCIEHUS
C ocHOBaHueM N, MOXKHO 3arucarhb B BU/Je

xX=+m - N,

r7ie m — MaHTHCCA; p — MOPS/IOK UKCJIa.

Ecmu |m| < 1, To 3anuch ymcia Ha3bIBaeTCs HOpMaM30BaHHOM CJIeBa.

Crnenytoliye MpuUMepbl MOKa3bIBalOT, KaK MOYKHO TpeACTaBUTh r0O0e
yurc/o B ¢hopMe C MJIaBarolllen 3arsiTou:

a) B IeCATUUHOM CUCTEME CUMC/IeHUS

372,95 = 0,37295 - 10°;

25=0,025-10%=0,25-10%

0,0000015 = 0,15-10"° = 0,015x10°%;

0) B ABOMYHOMN CHUCTEMe CUMC/IeHHS

11010,1101 = 0,0110101101-2°=0,110101101 - 2%

0,011011 =0,11011-27;

0,1=0,1-2°
30ech TIOpSiIOK  OmpejiefisieT, Ha CKOJILKO  paspsiioB  HeobxoJuMo
OCYLLIeECTBUTb CABUT OTHOCUTE/IBHO 3aIisiTOU.

Unucno HasblBaKOT HOPMA/AU308aHHBIM CNpAsd, €eCav TOCJe 3arsTou
B MaHTUCCe CTOUT He HyJjb. Hanpumep, umcna 0,00076,0 u 0,00011,,
npe/iCTaB/eHHbIe COOTBEeTCTBeHHO B Buze 0,076-107 u 0,011-27° He
ABJIAIOTCS HOPMAa/IM30BaHHLIMU cripaBa, a B Buge 0,76-10° wu 0,11-27
SIBJISIFOTCS] TAKOBBIMU.

B Hacrosiiijee BpeMsi pacnipocTpaHeHa (onucaHa B craHaapte IEEE 754)
TakKe Apyrasi (opma 3anvMcyd — HOpMajau30BaHHas, B KOTOPOW MaHTUCCA
JleCATUYHOr0 YKC/ia MpUHUMaeT 3HaueHUs OoT 1 (BK/atouuTesbHO) A0 10 (He
BKJ/TFOUMTEJIHO), @ MAaHTHCCA [JBOWYHOIO YMC/la MPUHMMAaeT 3HaueHus oT 1
(BktounTeNnbHO) 0 2 (He BKMouuTenbHO) (1 < m < N). B takoii ¢opme
moboe umcio (kpome 0) 3amMCBhIBAeTCS  €UHCTBEHHBIM 00pa3oMm.
HepoctaTok 3ak/itoyaeTcsi B TOM, YTO B TakKOM BHJEe HEBO3MOXXHO
npeActaButh 0, MO3TOMYy TpeACTaB/ieHWe Yuceal B  HWH(OpMAaTUKe
TipeJlyCMaTpUBaeT Criela/IbHbIN Mpu3Hak (6uT) asis urcna 0.

Tak Kak ctapimi pa3psj (Liesass 4yaCcTb YMC/la) MaHTHUCChI JBOMYHOTO
yucia (kpome 0) B HOPMa/lM30BaHHOM BHUJE PaBeH «1», TO MpU 3ammcHu
MaHTUCChI uicia B DBM cTapimmii pa3psii MOKHO He 3alMChIBaTh, UTO U
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WCTIOJIb3yeTCsl /i1 yMeHbllleHuss o6bemMa XpaHUMoi uHdopMaumy win (npu
TOM ke 00bEMe) yBe/lnueHUs] TOUHOCTHU XPaHeHHsl YMucIia.

dopmar s NpefCTaB/lIeHUs] Urcesl C IJIaBalOLeld TOUKOU COZEP)KUT
[IBa MOJIsi (PUKCUPOBaHHOM A/vHbL. Ko/MMuyecTBO TO3WMLMK /i1 3HaYallUX
udp pa3nmmMuHO B pa3Heix OBM, HO cymiecTByeT TeM He MeHee OOIIMiA
¢opmar, mnpuBe/leHHbIi Ha puc. 5.4. B COOTBeTCTBUM C 3TOW 3amuChlO
dopmaT Bell|eCTBEHHOTO UYKC/Aa COJEPKUT B 00L[eM ciydyae TI0Jist
XapaKTePUCTUKHU (TaK Ha3bIBaeMbId «CMELLEHHbIA MOPSL0K», UCIIOIb3yeTCs
BMeCTO TIOpsifIKa, TI0Jy4yaeTcsi iprbaB/ieHreM K TIOPSIAKY TaKOTO CMeIlleHus],
yTOObI XapaKTepUCTUKa ObLla BCerjla IMOJIOKWTENbHBIN), MaHTUCChI U eé
3HaKa.

ISR ERRREEREN

CMeNeHHENT TOPATOK ADCOMOTHAR E&TIMUIHA MAHTHCChI

IHAK MaHTHCCRI

Puc. 5.4. O6111ast CTPyKTypa Bell|eCTBeHHBIX UKCe

BBefieHre XapaKTepPUCTUKU HU30aBiisieT OT HeOOXOAWMOCTHU BBIJENSThH
OfvH OWT [7s 3HaKa TMOpsi/ika W YIIPOIaeT BBITOJIHEHHEe OTlepalfyit
cpaBHeHUs (<,>,<=,>=) u apu(pMeTUUeCKUX Orepaluii HaJ, BellleCTBeHHbIMU
yrcaamu. Tak, IpyU C/I0XKEHWW WU BBIUMUTAHUM YKCeJT C MUIaBaroller TOUKOU
ISl TOTO, UTOOBI BRIDOBHATE OTepaH/ibl, TpeOyeTCst CIBUT BJIEBO WU BITPABO
MaHTUCChI uncia. COABUT MOYKHO OCYIIECTBUTH C MOMOIIbI0 eJUHCTBEHHOTO
CUeTYMKa, B KOTOpbIM CHauvajga 3aHOCUTCS TIOJIO)KWTE/bHOE YHCJIO,
yMeHblLaroleecs: 3aTeM /10 TeX Mop, MoKa He OyzieT BLIMOJHEHO TpeOyemoe
YKMCJ/IO C/IBUTOB.

TakuM o6pa3om, A5 MpefcTaB/eHus] BellleCTBeHHBIX urcesl B TaMsITH
OBM T1iopsAoK p BeljeCTBEHHOI'O Yu(C/a TIpeJCTaB/seTci B BHUJeE
XapaKTePUCTUKU MyTeM 0baB/ieHus1 cMellleHus (cTapiiero 6uta ropsjka):

X=2""+k+p,
r/le N — YiCca0 OUT, OTBe/IEHHBIX /IJIsi XapaKTePUCTHKM;

p — TIOPSIZIOK YMCIIa;

k — monpaBouHbli Ko3dduieHnT Gupmbl IBM, paBHbiii +1 gns real
u —1 g popmatoB single, double, extended.

Tun 3Havalux uudp | XapakTepucTrKa Kosn-Bo 6ut
Ha XapaKTepUCTUKY
Real 11-12 X=2+p+1 8
Single 7-8 X=2+p-1 8
Double 15-16 X=2"+p-1 11
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[Extended | 1920 | X=2%+p_1 | 15 |

AnropuTtm (hOpMHUPOBaHUS MAallIMHHOTO TIPe/ICTaB/IeHHs BeI|eCTBEHHOTO
yuc/a B naMaTi OBM coCTOUT U3 CJie[yIOLUX ITyHKTOB:

1. Yucsio nipecTaB/isieTcs B ABOMYHOM KOZ€.

2. [1BouuHOe uuci0 HopManudyercs. [Ipu stom asisi yucen OoJblie
eMHULIbl  IlIaBalolllasg  TOYKA  [IePeHOCUTCS  BJIEBO,  OIpefesisis
T10JI0KUTE/IbHBIN NTOPAA0K. [I/1s1 urices MeHbllle eZJMHULIbI TOUYKa ITIePeHOCUTCS
BIIPaBO, OIpe/iesisis OTPULIATe/IbHbIN TTOPSJOK.

3. C yyeToM TuIa BelleCTBEHHOTO YMcC/a IO Tabsulie orpejenseTcs
XapaKTepUCTHKaA.

4. B oTBefleHHOe B IaMATH I10jle, B COOTBETCTBUM C TUIIOM UHWCIIA,
3alMChIBAlOTCSl MaHTUCCA, XapaKTepuCTMKa M 3HaK uuciaa. [Ipy stom
HE00X0/IMMO OTMETUTh C/ieflytoliiee:

® /i yMcen Tura real XapaKTepUCTUKA XpaHUTCS B MiajiieM Oaiire
namMsTH, A1 uricesn Tvra single, double, extended — B crapmux OaiiTax;

® 3HaK YHMC/ia HAXOJUTCS BCeT/ja B cTapiiieM OuTe cTapiiero Oaiira;

® MaHTHMCCA BCerjia XpaHUTCs B IIPSIMOM KO[Jie;

® TIepBbIM OUT MAaHTUCCHI (/17 HOPMAIM30BaHHOTO UKC/Ia Beeraa 1) as
yucen tuna real, single, double He xpanutcs (aBnsieTcst CKpbITEIM). B unciax
Tura extended Bce pa3psibl MAaHTUCCHI XPaHATCS B ITaMaTH OBM.

dopMaT MaIIMHHOIO TMpeJCTaB/AeHUs] [JaHHbIX (Ha IpUMepe THWIIA
single) cienyromuii:

ML 6aliT cT. GaiT

7 0 15 8 23 22 16 31 30 24 — Ne pasps/ioB IaMATH

m....mm....m X m ..m S X...X
rle S — 3HaKOBbIW pa3psf;

X — XapaKTepuCTHKa YuCIIa;

m — HOpMaJIi30BaHHasi MaHTHUCCa.

ITIpumepsr:

1) Yucmo —15,37510;
B IBOUYHOM cucTeme curciaeHuss —1111,0115;
HOpMaJIM30BaHHOe BOMYHOe unciio —1,111011,- 2% p = 3.

YuuteiBasi OTOpachiBaHWe HESBHOW €AWHUIILI W CJABWT TIOpPS/Ka,
nosiyyaem: s = 1; x =27—1+3 =27+ 2'=130;
B ABoMuHOM cucteMe curciaeHus x = 10000010,; m = 1110110...0x;
MallIMHHOe TIpe/iCcTaB/ieHre uniciia B ¢popmate single:

00000000 00000000 01110110 11000001

2) Yucno —0,187510;
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B IBOMUHOI cucteMe curciaeHus —0,0011,;
HOPMaJIM30BaHHOe JBOMYHOEe unciio —1,15-27%; p = -3.
YunuteiBasg OTOpacbiBaHWe HEeSBHOM €[WHUWI[BI W CABUT TIOPSZKa,
nomyuvaem: s = 1; x =2"—1 -3 = 124;
B ABOUYHOM cucTeme cumrciaeHus X = 01111100,; m = 100...0;;
MallIMHHOE TIpe/CcTaB/eHne unciia B popmate single:
00000000 00000000 01000000 10111110

3) Uucsio 0,14;

B IBOMYHOM cucteme cumcienus 0,0(0011), = 0,(1100),- 2.

YuuteiBasi (pakT, uTo OECKOHeuHasi Iepuojudeckasl ApoOb HE MOXKET
ObITH 3arcaHa B KOHeUHYI0 00/1acTh MaMsTH, TO ITOCAeAHUN OUT MaHTHCCHI
(B dpopmate single) moayuut +1 (u3-3a orepalud OKpyTJieHUs). Takum
obOpa3om, MaIlIMHHOE MpeZicTaB/ieHre urcia B popmare single:

11001101 11001100 11001100 00111101

[lpy BBLINOAHEHUM apUPMeTUUeCKHUX oOrepaluyid Haj — UYKUCIaMH,
npe/iCTaB/eHHbBIMU B (opMaTe C T/7aBaolleil 3amsTol, HaZlo OT/ebHO
BBIMOJIHATE WX JJIs1 TIOPSIAKOB U MaHTHCC. [Ipy anreGpanueckoM C/10’KeHUU
yuce/ll HaJ0 CHayaja ypaBHATb MOPSAKU cjaaraeMbiX. [Ipy yMHOKeHUM
MOPSAAKYA HaZll0 CK/Ia/blBaTh, & MaHTUCChI NepeMHOXartb. [Ipu feneHuny u3
Mopsiika JIeIMMOT0 BBIUMTAIOT TIOPSIIOK [lefuTeNss, a Haj MaHTHUCCaMU
coBepLIalOT 0ObIYHYIO Orepalyio feneHus. [locse BbINO/HEHUs orepaLui
Heo6X0JMMO MPOBECTH HOpPMasM3aluio pe3ysibTaTa, ecy 3T0 Heo6X0J1UMo.

ApupmMeTrueckre orepaguud C YMCIaMd B (¢opmare C IJIaBaroleu
3amsATOM HaMHOIO C/IO)KHee TaKuX JKe oOIepauyid [y uucen C
(¢vkcupoBaHHOM 3ansTod. Ho 3aro ¢opmar ¢ rmaBarolled 3amnsiTou
M03BOJIsIeT TIPOM3BOJUTHL Olepalid MaclITabMpOBaHWs aBTOMAaTUUeCKd B
camol MallmHe ¥ u30aB/sieT OT HaKOIIeHHst abCOJTFOTHOM TIOTPeLIHOCTH TIPU
BBbIUMC/IEHUSIX.

5.8.6. MammvHHas 31 CUJI0OH

B otnmurie ot umcen ¢ GUKCUPOBAHHOM 3amsITOM CeTKa UKcesi, KOTOphIe
crioco6Ha 0ToOpa3uTh apudMeTHKa C IJIaBarolleli 3arsToi, HepaBHOMepHa:
oHa Oosiee rycTasi A/l UMCe C MajbIMU TIOpsiIKaMU U Oosiee pefikast — AJist
ypcesl ¢ OOMBIIMMU TIOpsAgKaMU. Ho oTHocHTenbHAsi MOTPEITHOCTb 3ariCh
yrcesl OIMHAKOBA W JI/I1 MajbIX UMces, U s 6osbiiuX. [103TOMy MOXKHO
BBECTH ITOHSTHE MAIIMHHOMN 3TICUIOH.

MawuHHOU 3NCU/NOH Ha3bIBAETCSI HAUMEHbIIIee TTOIOKUTETbHOE YHCIO €
Takoe, 4To 1@ ¢ #1 (3HakoM ® 00603HaueHO MalllMHHOe coXkeHUe). ['pyOo
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a
roBOpsl, uMcjia a W b, COOTHOCsIMeCs Tak, UTO 1<3<1+E’ MallliHa He

pasJifyaer.

CregyeT OTMeTWUTb, UTO BelljeCTBeHHbIM ¢dopmMaT C m-pa3psiiHOU
MaHTHCCO TI03B0JIsIeT abCOMIOTHO TOUHO MPeACTaB/ISATh M-pa3psiiHbIe 1ie/Tbie
uyncia, T. e. J1060e [JBOMYHOE 1ie/ioe YKC/IO0, Cojiepskailiee He Oosiee m
pa3pszioB, MOXKeT ObITb 0e3 MCKa)keHHi IMpeoOpa3oBaHO B BeIeCTBEHHBIN
dbopmar.

MammHHasi 3MCWIOH TPUBOAUT HWHOTAA K HEOXWJAaHHBIM 3(@deKTaMm.
[TpuBeieM HECKOBKO PUMEPOB.

ITpumep 1. Berurciienue cymmel ipu nnomory tuna SINGLE:

S =407 #0151
10°

OueBUHO, YTO JaHHasg CymMMa paBHa 1 (eguHULe), HO U3-3a TOTO, YTO
Tun single He crnocobeH XpaHUTh 9 3Havalux LUbp uucaa (XOTS U
crocobeH XpaHuTh camo 1o cebe umcio 10°), 5T0 NPUBOAUT K TOMY, UTO
HIDKeTpUBe/IeHHasi TporpaMma BbiBefleT Ha 3KpaH uvcio 0,03125 (uto B
JIBOMUHOM TpezicTaBaenur coorserctByer 0,00001,, mmm 1,0,-27). OTBeT Ha
BOIIPOC, II0YeMy pe3yJbTaT I[I0/Iy4yaeTCsi KMEHHO TakKuM, YUTaTesIto
TIpe/ijlaraeTcsi 1aTb CaMOCTOSITENIBHO.

1: var s,p: single;

2: 1: longint;

3: begin

4: s:=0; p:=1le-9;

5: for i:=1 to 1000000000 do
6: s:=s+p;

7: writeln(s)

8:

9: end.

Ecnu xe B mporpamMe (B CTpOKe 1) 3aMeHUTb TWII llepeMeHHbIX S U P
Ha double, To cymma Oyzer paBHa 0,999999992539932880, uto sBsETCS
BIIOJIHE TPHEMJIEMOU MOTPEITHOCTBIO.

IIpumep 2. BeruncieHve CyMMBbI TTPY TTIOMOIM TUa single:

S =1+307 43Q o+ 519 9.
10°
OueBUHO, YTO JaHHasg CyMma paBHa 2 (gByM). Ecim B mporpamme u3
npefbIAyllero npuMepa MCIpPaBUTh HauyajbHOE 3HAayeHWe MepeMeHHOW S
CHy/ns Ha eauHul)y (B CTpoke 4), TO 1O TeM >Xe MNpUYMHaM, UYTO U B
npeapiayieM IIpUMepe, pe3y/bTaT OKaXKeTCsl [a/ieK OT pea/bHOro, M Ha
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5KpaH BbIBefeTcsl uncio 1. Ecim ke cudtaTh CymMMy CripaBa HajeBO U B
CTpPOKe 4 mepeMeHHOM S [jJaBaTh Hadya/bHOe 3HaueHue, paBHoe 0, a B CTPOKY 8
JoTCaTh KOMaHAy S := s + 1, To pe3y/bTar OyJeT COBMazaTh C MpebIAyIIM
TIPUMepPOM U Ha 9KpaH Oy/eT BbIBe/[eHO:

® [Ipy UCTOb30BaHMUM THIa single — 1,03125;

® 1pu Ucrosb3oBaHuM Tura doub le — 1,999999992539932880.

IIpumep 3. Vcrionb30BaHye UTePALMOHHBIX LIUK/IOB 151 IPOOHBIX UMCET.

Crnepyroliye MporpaMMbl I0CTaTOYHO OaHaIbHBI Ha TIEPBbIH B3TJIS:

® nporpamMMa iterl [o/DKHa BbIBeCTA Ha 3KpaH uucia ot 0
(BK/IIOUMTENBHO) 710 1 (BK/ItOUMTE/BbHO) C 11arom 0,1;

® mporpaMMa liter2 [o/pkHa BbIBECTW Ha 3KpaH uncia ot 0
(BK/IIOUMTENBHO) /10 3 (He BK/ItOUas) ¢ marom 0,3.

program iterl; program iter2;
var var
k: single; k: double;
begin begin
k:=0; k:=0;
while k<=1 do while k<3 do
begin begin
writeln(k); writeln(k);
k:=k+0.1; k:=k+0.3;
end; end;
end. end.

OpfHako JaHHble MPOrpaMMbl [JalOT COBEPILEHHO ITPOTHUBOIIOIOKHBIM
pe3y/ibTaT pabOThI:

e nporpamMMa iterl BLIBOAMT Ha 3KpaH uMcia oT 0 (BKIOUUTENBHO)
Jo 1 (He BK/Itoyast) c marom 0,1;

e nporpamMMa iter2 BLIBOAMT Ha 3KpaH uMcia oT 0 (BKIOUUTETBHO)
J10 3 (BK/IFOUMTENBHO) ¢ 1marom 0,3.

OOBSCHUTL [laHHOe TIOBeJleHHEe IIPOrpaMM UMTAaTesI0 TIpe/jlaraeTcs
CaMOCTOSITe/TLHO.
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