MeTtoauyeckue ykazaHusi (peKOMEHIAUMM) 1JIsl CTYACHTOB 10 U3Y4YEeHHUI0
aucuuinabl «MudgopmMaTnka u NporpaMMUpPOBaHUE»

1. O0umMe mMoJI0KeHUA

[lenssMmu ocBoeHust auctuIuHbBl «MHpOpMaTHKa W MPOTPaMMHUPOBAHUE)
SBIIFOTCS:

- (¢opMHpOBaHHME OCHOB HAay4YHOIO MHUPOBO33PEHUS, MPEACTABICHUA 00
uHpopMaTKe Kak O (yHIaMEHTaIbHOM HAayKe U YHUBEPCAIBHOM SI3bIKE
€CTECTBEHHOHAYYHBIX JUCLHUILUINH.

- ¢opMHpOBaHUE CIIOCOOHOCTH Yy CTYACHTOB pabOThl ¢ MHGOpMAILIMEH, YMEHUI U
HABBIKOB NMPUMEHEHHUS METOJ0B MHGOPMATUKH IS perieHus: TpodeccuoHambHbIX
3a/1a4 € UCTIOJb30BAHUEM MEPCOHAIBHOTO KOMITBIOTEPA.

- BOCHHUTaHWE Yy CTYIJEHTOB WH(OPMAIIMOHHONW KYJbTYpbl, OTYETIMBOIO
MIPEICTABIICHUS O POJIU 3TOM HAYKU B COBPEMEHHOM OOIIECTBE;

- (popmMupoBaHHE Yy CTYJEHTOB CUCTEMBI 3HAHWI B OOJACTH TEOPUH U MPAKTUKH
NpUMEHEHUST ~ MUHPOPMAIMOHHBIX  TEXHOJOrMi B  cdepe  ympaBieHUS
PO EeCCUOHATIBHOM €SI TENIBHOCTHIO.

- AUCIMIUIMHA HAlleJIeHa Ha Pa3BUTHE y CTYI€HTOB HABBIKOB IMMPAKTHYECKOU padOTHI,
KOTOpBbIE BOCTPEOYIOTCA HANpAMYI0 M HEMEJICHHO, Cpa3y MOcCie BKIIOYEHUS
MOJIOJIOTO CHELMATIUCTA B IPOPECCUOHANBHYIO JAESITEIbHOCTD.

bonee monpoOHO 1enm Kypca mpencraBieHbl B paboueit mporpamme (PII)
JUCLHUTLINHBI.

B kypce BaxXHOE MECTO 3aHUMAKOT BOINPOCHl M3YYECHHS MOJEIU
WH()OKOMMYHUKAIINH, CTPYKTYPhl KOMIBIOTEPHBIX CETei, 0a30Bbie MPUHIIUIBI U
METO/Ibl UX IOCTPOEHHUS], & TAKIKE COCTOSIHAE, OCHOBHBIE HAIPABJICHUS U TEHACHIIUN
ux pa3Butug. Kpome 3TOro, CTyAeHTHl JOJKHBI MPUOOPECTH HABBIKM aHAIU3a
MPEUMYILECTB U HEJOCTATKOB JIOKAJIbHBIX U TJI00ANbHBIX CETEH.

Opranuzanusi 00y4yeHUsT JUCHUIUIMHBI BKJIIOYaeT B ce0s CleAyroliue
OCHOBHbBIE€ KOMITOHEHTHI:

- IEKLIHH,

- TabopaTopHbIe paboTHI,

- caMocCTosITeNbHAs padoTa,
- 324ET WU IK3aMEH.

Pexomenpanuu:

O3HAKOMUTKCS C COJIEP)KAaHUEM Kypca 1Mo padodei mporpaMMe JUCITUTITNHBI.
Brimucats u3 paboueii mporpamMmsi:

- CIUCOK PEKOMEH/I0BAaHHOM JIUTEPATYPHI;

- HAUMEHOBAHMS JICKIIMOHHBIX Pa3JIesIoB Kypca;

- Ha3BaHUs JJaOOPATOPHBIX padoT;

- TEOPETUUYECKHUE BOIIPOCHI K 3aUETY.



2. JleknuoHHbIe 3aHATHSA (TeOpPeTHUYECKHI KYyPC)

Jlexuus siBrsieTcs Beaymend ¢popMoit yueOHbIX 3aHsaTHi. Ha ekiusax akTuBHas
pOJIb MPUHAJICKUT MPENOJAaBaATEII0, 3aja4ya KOTOPOro CBOJMUTCS K TOMY, UYTOOBI B
OTBEJICHHOE BPEMS PACKPBITh COJIepKaHNe YICOHBIX BOIPOCOB U JaTh CXEMY OTBETa
Ha y3JI0BbIE TPOOJIEMBI TEMBI.

PexoMenpanum:

Ilepen ouepenHOM JEKIMEH HEOOXOIUMO MPOCMOTPETh IO KOHCIIEKTY
Matepuain npeasiayien aekuuu. [Ipu 3aTpy1HEHUSIX B BOCIPUATUH MaTepuasia Hajl0
00paTUTHCS K OCHOBHBIM U JOMOJHUTEIIBHBIM JINTEPATYPHBIM UCTOYHUKAM (pa3aesa 6
PII). Eciin pa3zobparbcsi B MaTepuaie He yAaloch, CIeayeT 00paTUThCS K JIEKTOPY 10
rpaduKy ero KOHCY/IbTAIlUi WK Ha JTA0OPATOPHBIX 3aHITHSX.

3. JlabopaTtopHbie padoThI

[locne nekumii 1O KaXIOM TEME JUCUUILIMHBI NPEMJIaracrtcs  psan
nabopatopHbix padboTr. Ha nabGopaTopHBIX 3aHATUSIX 3a7aHUs BBITIOJTHSIOTCS Ha
KOMITBIOTEPAX.

JlaGopatopHbie  pabOTHI  JOJDKHBI  BBIMIOJHSATHCS ~ CaMOCTOsITeNIbHO. B
MPOTUBHOM CIly4ae CTYIACHT HE MPHOOpPETET HEOOXOMMMBIX 3HAHWA M MOXKET
0Ka3aThCsl HEMOATOTOBJICHHBIM K 3al[UTe paOOThI, a, B KOHEYHOM MTOT€, K 3a4eTy U
DK3aMEHY.

CrpykTypa 1a60paTopHOil paboOTHI.
Hauunaercs nmabGopatopHas paboTa ¢ TUTYJIBHOTO JIMUCTA. TUTYIBHBIA JIUCT
J1a060paTOpHOI pabOTHI JOJIKEH COJEPHKATD:
¢ HAaWMCHOBAHHE TUCIUTIINHBI,
Ha3BaHUE JIa0OpPaTOPHON PabOTHI;
HOMED TPYIIIIHI;
dbaMuuio, UMs, OTYECTBO CTY/ICHTA,
baMuITII0, UMS OTYECTBO MPETOIaBaATEIS.
OTtder o maGopaTopHOU pabOTEe AOMHKEH COJMEp)KaTh CIEAYIONINE OCHOBHBIC
JacTH:
a) MOCTaHOBKA 3aJ1a4H,
0) pe3yJbTaThl BBHITIOTHEHUS pa0OTHI,
B) BBIBOJIBI IO padoTe.

Otyer o mabopaTopHOil paboTe BBIMOJHSAETCS Ha JucTtax (opmara A4 B
TeKCTOBOM mporeccope Microsoft Word. Pabora BeImoNHSETCS Ha JIMCTaX C OJHOMN
cTopoHbl. JlabopaTtopHasi paboTa M0KHA OBITH BBIIIOJIHEHA B CPOK, OINPEICICHHBIN
rpadgukomM wu3yudeHus aucnumuivHbl. [lo coriiacoBaHuio ¢ mpernojaBaTeaeM OTYET
MOKET OBITh MPEJICTABIICH B JJICKTPOHHOM BHUJIE.

3ammTa 1a00paTOPHBIX PadOT MPUHUMAETCS MpenoaaBaTesieM, MPOBOIUBIINM
71ab0paTOpHBIE 3aHATUS B TPYIINE UM YATAIOIIUM JIEKIIMH 110 JAHHOMY KypCYy.




OTMETKa «3a4T€HO» BBICTABIIICTCA B ClIydac YCICHIHOTO BBIIIOJIHCHUA

3alaHusA, IMIPaBUJIBHOT'O O(i)OpMJ'ICHI/I}I, IMOJIOKUTCIIbBHOTO OTBCTAa Ha BCC KOHTPOJIBHBIC
BOIIPOCHKHI, 3a1daBACMBIC IIPCIIOIAaBATCIICM.

Pexomenganumn:

PYKOBOJACTBOBaThcA rpadukoM gadbopatopHbix padot PIT;

HaKaHyHE IMepe] O4YepelHONW paboTOl HEOOXOJMMO IO KOHCHEKTY WA B
METOJIMYECKMX  YyKa3aHUsX K JjaboparopHoil  paboTe  IPOCMOTPETh
TEOPETUYECKUN MaTepurall;

Ha JIaDOpaTOPHOM 3aHATUHM HEOOXOIUMMO IMPOAHAIU3UPOBATH OKOHUYATEIIbHBIE
pe3yabTaThl U YOEAUTCS B UX IOCTOBEPHOCTH;

oOpaTUTh BHUMaHu€ Ha O(OpMIIEHHE OT4Ye€Ta, B KOTOPOM JIOJKHBI
MPUCYTCTBOBATH: 1I€JIb PA0OTHI, pE3YyJIbTaThl pA0OTHI U BHIBOJIBI;

IIpU ITOATOTOBKE OTYETAa PYKOBOJCTBOBATHCS NPUMEpPAMU, NPUBEICHHBIMU B
METOJMYECKUX yKa3aHUAX K TaHHOM J1abopaTopHOi padore.

4. O0pa3oBaresibHbI€ TEXHOJIOTHH

Peanmaulxm IIporpaMmel IpeaycCMaTpuBacT HCIIOJIbL30BaAHHC O6paSOBaTeJII>HI)IX

TEXHOJIOTU, HaMpaBJICHHBIX Ha (POPMUPOBAHUE DIIEMEHTOB KOMIICTCHIINM, B
oOecrieuyeHnr KOTOPBIX ydacTByeT nucuuruinaa «MudopmaTtika 1 nHPOpMaIMOHHO-
KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTMU». B  mporecce o00y4eHUsT HCIOJIb3YIOTCS
cienyroume o0pa3oBaTeIbHbIE TEXHOJIOTHU:

1.

NHupopManmoHHO-KOMMYHHUKATUBHBIE TEXHOJIOTHH, TIO3BOJISIFOIINE OBJIAJCBATh
U CBOOOJHO  omepupoBaTh  OOJBIIMM  3aMacoM  3HAHUM  TyTeM
CaMOCTOSATEILHOTO HM3y4YeHUs TPOo(EeCCHOHATLHON JHUTEPATyphl, MPUMEHEHUS
HOBBIX  MH(POPMAIMOHHBIX  TEXHOJOTWH,  BKIIOYas  HMCIOJb30BaHHE
TEXHUYECKUX U DJICKTPOHHBIX CPEJICTB MOIYYCHHUS HHHOPMALIHH.

2. I[IpoOGaeMHO-OpHUEHTUPOBAHHbIE TEXHOJIOTHH, HaIlpaBJICHHbIE Ha

3.

dbopMHpoBaHUEe W Ppa3BUTHE MPOOJIEMHOTO MBIIUICHHS, MBICIUTEIBHON
aKTUBHOCTHU, CIIOCOOHOCTH BHUAETh U (DOpMyIUpoBaTh MPoOJIEMBbI, BHIOMpATH
CpEIICTBA JJISl X PEIICHMS.

[IpakTUKO-OpHEHTHPOBAHHBIE TEXHOJOTHH, HAIIPaBJICHHBIC HAa (hopMUpOBaHUE
CUCTEMBI  MPO(ECCUOHANBHBIX  MPAKTUYECKUX yMEHUHW W HABBIKOB,
MTO3BOJISIONINX Ka4eCTBCHHO OCYIIECTBIISITh pohecCHOHATEHYIO
JEATETLHOCTD.

4. JINYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTMHU, OOECleunBarouMe B  XOJE

y4eOHOro mpolecca ydeT pPa3iNYHbIX CIIOCOOHOCTEH OOydaeMblX, CO3/IaHUE
HEOOXOJMMBIX YCIOBUH ISl Pa3BUTHS WX HWHIUBUAYAIbHBIX CIOCOOHOCTEH,
pa3BUTHE aKTUBHOCTH JJMYHOCTH y4eOHOM Ipoliecce.

S. CamocrosiTeJibHasA padoTa CTY/ICHTOB

CaMocTosTenbHast paboTa CTYI€HTOB OCYIIECTBIICTCS MO pa3jiesiaM U TeMam

Kypca, MO KOTOPbIM HE MPEAyCMOTPEHBI ayIAUTOPHBIE 3aHATHs, JUOO Tpebyercs
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JOTIONIHUTENBHO ~ TpopaboTaTh M MPOAHAJIM3UPOBATH  PacCMaTPUBAEMBIN
npernojaBaTesieM Marepual B oObeMe 3aIUIaHMPOBAHHBIX YacoB. 3aJaHUs 10
CaMOCTOSITENIbHOM paboTe BKIIOYAIOT B CEO05:

KOHCITCKTUPOBAaHHE MTEPBOMCTOYHUKOB U JIPYTOoi YIeOHON JTUTEPATyPHI;
popaboTKy ydeOHOTro Marepuana (1o KOHCTIEKTaM JICKIIUW, yaeOHOW 1 Hay4-
HOM JIuTepartype);

MIOMCK M 0030p HAay4YHBIX NMyOJUKAIMA M 3JCKTPOHHBIX MCTOYHHKOB HH(POP-
Mallnu;

BEITIOJTHEHHE JJa00paTOPHBIX PadoT;

paboTa ¢ TecCTaMHu ¥ BOIPOCAMHU JJISI CAMOITPOBEPKH.

Jist CaMOCTOSITEITLHOTO U3ydCHUS TEOPETHIECKOTO Marepuaia

PEKOMEHAYIOTCA II€YaTHBIE M DJEKTPOHHBIE PECYPCHI, BKIIOUYEHHBIE B CIIMCOK
mutepatypsl PII.

Pexomenganumn:

PYKOBOJICTBOBAThCS TpaKoM caMoCTOsITeNIbHOU paboThl PI1;

BBINOJIHATh BCE IUIAHOBBIC 3aJaHUS, BBIJIABACMBIEC MPENOAABATEIIEM IS
CaMOCTOSITEJILHOTO BBITIOJIHEHMS, U pa3OUpaTh Ha KOHCYJIbTALUSIX HESICHBIC
BOIIPOCHI;

0co00€ BHHUMaHHE CJeayeT o0paliarth Ha OIpeAesieHHe OCHOBHBIX TMOHSTHUH
JTUCLUUTINHBL

MOCJIC M3YyYCHUs OMPEICTICHHOM TEeMbl M BBITIOJIHEHUSI J1a00OpaTopHOM pabOThI
CTYAEHTY PEKOMEHAYETCSI BOCIIPOM3BECTH MO MAMATHU OINPEACIICHUs, ITPOBEPSIS
ce0s1 BCAKHIM pa3 Mo y4eOHUKY WIIH KOHCIIEKTY JICKITUH;

u3ydas MaTepual 1o y4eOHUKY WM KOHCIIEKTY JICKIUH, CIeAYeT MepexXOoauTh
K CIEAYIOIIEMY BOIIPOCY B TOM CIlydae, KOrJa XOpOUIO YCBOEH IMPEABIIYIIUN
BOITPOC;

MOJATOTOBKY K 3a4eTy HEOOXOJWMO MPOBOJUTH IO TMEPEYHIO TEOPETUUECKUX
BOIIPOCOB, TIpe/CTaBleHHbIM B ¢aiine «OueHounbie Marepuaibl.docy YMK
JUCUUTINHBL;

IpU MOATOTOBKE K 3a4eTy MapajuiebHO MpopadaThiBaeTe€ COOTBETCTBYIOIINE
TEOPETUYECKUE M TMPAKTUUYECKHE pa3JEiabl Kypca, BCE HESICHBIE MOMEHTHI
(bUKCHUPYITE U BBIHOCUTE Ha MJIAHOBYIO KOHCYJIHTAIUIO.

6. Texymmii KOHTPOJIb

KOHTpOJ'II) YCIICBACMOCT M KadeCTBA IIOATOTOBKH CTYACHTOB BKJIKOYACT

TEKYIIUH KOHTPOJIb YCIEBAEMOCTU, PYOEKHBIM KOHTPOJIhL U MPOMEXKYTOUHYIO
aTTECTALHIO.

Texymmii KOHTPOIb YCTIEBAEMOCTH MPOBOJIUTCS B XOJI€ BCEX BUJIOB YUCOHBIX

3aHATHI B (OpME YCTHOTO OIpOca MPH 3aIuTe J1ab0paTOpHBIX padoOT.

HpOMe)KYTO‘-IHaﬂ arrecranys MMCCT HECJIbIO ONPCACIIMNTL CTCIICHDb JOCTHIKCHHA

y4eOHBbIX IeJie Mo AMCIUIUIMHE M MPOBOJIUTCA B (popMe 3aluThl J1aOOpaTOPHBIX
paboT U OTBETOB Ha TEOPETUUECKUE BOTIPOCHI.



PyOexHbIif KOHTPOJIb UMEET LIETBI0 YCTAHOBUTH KaYECTBO YCBOCHHS yu4e€OHOTO
MaTepHuaia 1o omnpeje’aeHHbIM TeMaM y4eOHoU nucuuruinHbl. [IpoBoautcs B dpopme
YCTHOTO OIpOca MO TeEMaM M HaITMCaHUsl KOHTPOJbHBIX padoT.

Pe3ynbTaThl, MoMy4eHHBIC MIPU BBHIMOJIHEHUHU CTYJACHTAMU B TE€UEHUE CEMECTpa
3aJlaHui, OLICHUBAIOTCS 110 IIKaJIE:

1 peiiTHHT: MakcUMaJIbHBIN Oas-20.

HIWKHUH nopor -10; BepxHuii nopor-20.
2 peiiTMHI: MakcUMaJIbHBIN 6amt -30

HIDKHHAW nopor -15; Bepxuuu nopor-30.

7. IK3amMeH

3aBeplIalomIMM  ITAaoOM HU3Y4YeHUsI Kypca sBISeTcsS Odk3aMeH. Jlomyck K
9K3aMEHY CTYJEHT TMOJIydaeT TMOCJI€ TOro, KaK BBIIIOJHEHbl M 3allUIICHBI
naboparopHbie padoThl. CIIUCOK TEOPETUUECKUX BOIIPOCOB, BHIHOCHMBIX Ha DK3aMEH,
npeactaBieH B ¢aiine «OneHounble Marepuanbl.docy YMK nucnumauasl. Eciam
KaKMe-TO BOMPOCHI BBIHECEHBI IMPEMOJIABATEIEM Ha CaMOCTOSITEJIbHOE H3y4CHHE,
cieayeT oOpaTUThCs K yu4eOHOH JuTepaType, peKOMEHI0BAaHHOM MperoiaBaTeeM B
KaueCTBE NCTOYHHUKA CBEJICHHUH.

JIns ycmemiHoW cjadd dSK3aMeHa CTYJAEHT JOJDKEH MPOJIEMOHCTPUPOBAThH
3HAHUE OCHOBHBIX TEOPETHUUECKUX TOJIOKCHUN MUCIUIUIMHBI W TI0Ka3aTh CBOU
HABBIKM TPUMEHEHHS TEOPUH MPU PEIICHUN KOHKPETHBIX MPAKTUUYECKUX 3a/1au.

Ox3ameH onennBaercsa ot 0 — go 50 GanoB.

[To cymMapHBIM pe3yibTaTaM 3K3aMeHa U PEUTUHTOB BHICTABISETCS OICHKA.

B aynutopuu npu nmoAroToBKe K SK3aMEHY HENb3sl T0JIb30BAThCS KAKUMU-JIMOO0
Matepuajiiami. B ciyuyae 3arpyaHeHUN cieayeT oOpaTUThCS K MPEnojaBaTelio,
MpUHUMaoeMy 5k3aMeH. CTyleHTy, 3aMEU€HHOMY B CIIMCBIBAHUM, JK3aMEH HE
3aCYHUTHIBACTCSI.



KoHcnekT jiekiui K M3y4eHHI0 TUCHUATIIMHBI
«udopmaTuka u HHGOPMANUOHHO-KOMMYHUKAIMOHHbIE
TE€XHOJIOTMH»

IMoussitTue wundbopmamuu. OO0IIAg XaApAKTEPHCTHKA NOPOIECCOB cOopa,

nepeaadYn, 00padoTKN U HAKOIJICHUS HHbopMannun

Jexkyusa 1.1. Ochosnvle 3a0auu unghopmamuku

1.1.1. MecTo MHOpMaATUKN B COBPEMEHHOM Hay4YHOM 3HAHUMN

B XU3HU COBPEMEHHOTO YeNIOBEKa CIOBO «HH(MOpPMAIHs» OYEHb PACIPOCTPAHEHO M YacTO
UCMONb3yeTCsl B Pa3HbIX KOHTeKcTax. MH@opmarnueill 0ObIYHO Ha3bIBalOT JIOObIE CBEACHUS,
KOTOpBIE KOr0-11M00 UHTEPECYIOT, KOTOPbIE MbI ITOJIydaeM WM nepegaeM. Hampumep, Mbl roBopuM:
«B pe3ynbrare HayyHBIX MCCIIEAOBAaHMM HaMM MOXydyeHa MHpopManus O ...» UIH «M3 KHUT MBI
UH(POPMHUPOBAHHI O ..., «[lo TeneBuaeHNIO OBUTA IEpetaHa HHOOPMAITHUS O ... ».

@OyHaMEHTaIbHOM YepTOM LMBUIIM3ALUU SIBJISETCS POCT MPOU3BOJACTBA U MOTPEOICHUS
uH(pOpMallMi BO BCEX OTPAC/AX YEJIOBEUECKON NAeATeIbHOCTU. BcCs KM3HB 4YernoBeKa, Tak WU
UHaye, CBsA3aHAa C TOJY4YEHUEM, HakoIJIeHHeM, o00paOoTkoi, mnepefayeil uHGpOpMaLUH.
[TpakTuecku B J00OM JESATENIBHOCTH YEJIOBEKa: B IPOLECCE YTEHMs] KHUT, IPOCMOTpa
Teslenepeiay, B pa3sroBOpe MbI IojlyyaeM U oOpabaTbiBaeM HHPOPMALIUIO.

Hauunas ¢ XVII B. 00bemM HayyHOU MHpOpMaIMKU yaABauBaJCs, IPUMEPHO, Kaxable 20 jer,
B HaCTOsIIee BPEMs OH yJIBauBaeTcsa B 5 — 6 JIET U TEHACHLUS YCKOpeHus coxpansercs. OqHol u3
BaXHEHIINX MpoOJIeM uelIoBEeYeCTBa SIBISETCS JIABUHOOOPA3HBIM pOCT MOTOKAa HMH(OpManuu B
ar000i oTpacnu Ku3HeAeATeNbHOCTU. [loAcYMTaHO, YTO COBPEMEHHBIH CHELUANUCT JOJIKEH
TpaTuTh 0KOJ0 80% CcBOEero pabouero BpeMeHHU, YTOOBI YCIEAUTh 32 BCEMU HOBBIMH PabOTaMH B
ero 06JacTu AEATeNbHOCTH.

VYBenuuenne o0beMa MCHOIb3YEMON UYeI0BEKOM MH(GOpMalMU U PacTyLIUMi CIpOC Ha Hee
00yCJI0BIIIM MOSIBIIEHUE OTPACIU 3HAHUH, CBSI3aHHOM ¢ aBTOMaTH3anuei oopaboTku HHpopManuu —
MH(OPMATUKH.

1.1.2. MpeameT U CTPYKTYpa MH(OPMaATUKN

Tepmun nHDOPMATHUKH MOTYYHII paclpoCTpaHEeHUE ¢ cepeauHbl 80-X T.r. MPOILIOTro BeKa.
Inform — «uHbOpMamusa» W matic — «Hayka o ...». T.o., mHpOopmaTuka — H5TO Hayka 00
uH(popMalui. B aHTIOS3BIYHBIX CTpaHaxX HcHoib3yercs TepmuH Computer Science — Hayka o
KOMIIBIOTEpaXx.

Nudopmarrka — 3T0 HayKa, U3ydaromas:

- MeTtoapl peanuzanuyd UHQOPMAIIMOHHBIX MPOIECCOB CPEACTBAMH BBIYMCIUTEIBHON
texHuku (CBT);

- CocraB, CTPYKTYpYy, 0OIIHE MPUHIHIBI ()YHKIITHOHUPOBAHNS,

- [Tpunuuns! ynpasnenus CBT.

W3 onpenenenus criemyer, 4ro HHGOpMaTHKa — MPHUKIAJHAs HayKa, MCIOJIb3YOMas
Hay4HbI€ JOCTUKEHUSI MHOTUX HayK.

Kpome Ttoro, mHdopmarvka — mnpakThyeckas Hayka, KOTOpash HE TOJbKO 3aHMMAETCs
OMHUCATENbHBIM H3YYEHHEM IMEPEUYUCICHHBIX BOIMPOCOB, HO M BO MHOTUX CIy4asx IMpeJiaraet
crocoObl uXx pemieHus. B 3Tom cMbiciie MHGOpMaTHKa TEXHOJOTHYHA W YacTO CMBIKaeTcs C
UH(OPMALIMOHHBIMU TEXHOJIOTUSIMH.



Meroap! peanu3anuu HHGOPMAIMOHHBIX MPOIIECCOB HAXOMITCS HA CTHIKE WH(POPMATHUKHU C
Teopuell WHMOPMATUKH, CTATUCTHKOW, TeOpuUed KOIUPOBAHUS, MATEMATHYECKON JIOTHKOM,
JIOKYMEHTOBEJICHUEM U T.JI.

B atom pazzene u3yudaroTcsi BOIPOCHI:

- [IpencrarneHue pa3IMYHBIX THIIOB JIaHHBIX (YMCIIa, CHMBOJIBI, TEKCT, 3BYK, Ipaduka,
BUJICO U T.]1I.) B BUJIE, yI0OHOM i1 00paboTku CBT.(konupoBaHue JaHHBIX);

- dopMathl IpeICTaBICHHS JaHHBIX (OJHU U T€ )K€ JIAaHHBIE MOTYT OBITh MPEICTABICHBI
pasHBIMH CIIOCOOAMN);

- CTpyKTYypHI JaHHBIX, T.€. CIIOCOOBI XpaHEHHUsI, C LIETbIO0 YA0OHOTO JOCTYIA K JAHHBIM.

B m3ydenun cocraBa, CTpyKTypbl, NpuHIUIOB (yHkunonupoBanuss CBT wucnonb3yrores
HaYYHBIC TTOJIOKEHUS U3 DJIEKTPOHUKH, aBTOMATUKH, KUOEpHETHKH. B 11e7I0M 3TOT pasen u3BecTeH
Kak anmapaTHoe ooecnieueHre (AQO) nHPOPMAIMOHHBIX MTPOIIECCOB.

B aTom paznene usydarorcs:

— OCHOBBI IOCTPOCHUS IIEMEHTOB HU(POBBIX YCTPOWUCTB;
— OcHOBHbIE IPUHLHUITBI (PYHKIIMOHUPOBAHUS LIU(PPOBBIX BHIUUCIUTEIBHBIX YCTPOUCTB;
— Apxurektypa CBT — ocHOBHbIE IPUHLUIIBI (DYHKIIMOHUPOBAHUS CUCTEM, NPEIHA3HAYEHHBIX

JUISL aBTOMATHYECKON 00pabOTKHU TaHHBIX;

- Ilpubopsl M ammaparbl, COCTABISIOUIME aNIapaTHY0 KOH(QUIYypalUIO BBIYUCIHTEIBHBIX

CHCTEM;

- Ilpubopsl 1 anmapatsl, COCTaBISIONINE ANNAPATHYIO0 KOH(OUTYpAIHIO KOMITBIOTEPHBIX CETEH.

B paszpaborke meronoB ynpaienus CBT HCIonb3yloT Hay4dHbBIE TOJOXKEHUS U3 TEOPUHU
QITOPUTMOB, JIOTMKH, TEOpPUU TpadoB, JUHTBUCTHKH, TEOPUU HIp. DTOT paziesl MHPOPMATUKU
U3BECTEH Kak nporpammuoe obecnieuenue CBT. B aTom pasaene uzyudaercs:

- CpencTBa B3aMMOACHCTBUS alapaTHOro U MPOrPaMMHOI0 00eCIIeUeHuUs;

- CpencrBa B3aMMOCWCTBUSI YEIOBEKAa C almapaTHBIM H IMPOrPAaMMHBIM OOecrieueHHeM,
o0beuHsIeMbIe TOHATHEM UHTEp(deEIic;

- IIporpammuoe ob6ecnieuenue CBT (I10).
O060011ast cka3aHHOE, MOXHO MPEAJIOKUTH CIETYIOLIYI0 CTPYKTYPHYIO CXEMY:

WNudopmaruka ,
HNHudopmannoHHble AnmnapaTtHoe obecrieueHue ITporpammHoOe
MPOIIECCHI obecrieueHue
- Teopus konupoBaHus Jlornka Teopust anropuT™MoB
bl
= Teopus uapopmanuu DNeKTpOHUKA Jloruka
§ Teopus rpagos ABTOMAaTHKa Teopus rpadon
= 2 Teopust MHOXECTB Kubepneruka Teopus urp
2 2 Jloruka u nip. U np. JInarsucTuka
S o n
o ap.
= 5
KoaupoBanue naHHbIX CunTe3 nudpoBbIX YCTPOHCTB WuTtepodeiicot
dopMaThl JTaHHBIX Apxurektypa CBT BcenomorarensHsie
= CikaTue 1aHHBIX Amnmnapats! 1 npubopst BC IIPOrpaMMbI
% CTpyKTypbl JaHHBIX Anmnapatsl u npubopsl | Cuctemsl
S U np. KOMIIBIOTEPHBIX CETEN IIPOrPaMMHUPOBAHHUS
E z [MpukiagHbIe
= 8 IIPOrpaMMHBIE TPOTYKTBI
=3
= >




Tpetbs cocrapnsronias napopmatuku — [0 HEOAHOPOIHA U UMEET CIOXKHYIO CTPYKTYDPY,
BKJTIOYAOIYI0O HECKOJIBKO YpOBHEW: 0a30BBbIH, CHCTEMHBIH, CIy>KEOHBIM, HMHCTPYMEHTAJIbHBIH,
MIPUKIaAHOM.

Cawmpiii Hu3kmii ypoenb [IO mpencraBnsier 6a3oBoe mporpammHoe obecnedeHue. OHO
OTBeuaeT 3a B3aMMojelcTBUE ¢ 0a30BBIMH ammapaTHbIMU cpeicTBamu. Kak mpaBuio, 6a3oBbie
IPOTPaMMHBIE CPEJICTBA HETIOCPEACTBEHHO BXOAT B COCTaB 0a30BOro 000PYIOBaHMS U XPAHATCS B
CHEIHalIbHBIX MUKPOCXEMaX, Ha3bIBAEMBIX TTOCTOSIHHBIMU 3allOMUHaOMMHU yeTpoiictBamu (I13Y —
Read Only Memory, ROM). Ilporpammbl ¥ AaHHBIE 3alKUCBHIBAIOTCS («IIPOILIMBAIOTCS») B
mukpocxemsl [13Y Ha sTane npous3BoICTBa M HE MOTYT OBITh U3MEHEHBI B IPOIIECCe IKCILUTYaTallUu.

B mnocnennee Bpems BMecTto MukpocxeM I3V mpumeHstoT mnepenporpammupyemble
3anomuHarone ycrpoictea (I1113Y), nmo3posnsromue u3MeHsITh 0a30BbIe MPOTPAMMHBIE CPEICTBA
BO BpeMs Okciuryaranuu. M3menenue coxaepxkanus [III3Y  MOXHO  BBINONHATH — Kak
HEIMOCPEJICTBEHHO B COCTAaBE BBIYHUCIUTENLHON CHUCTEMbI (Takas TEXHOJOTHS Ha3bIBaeTCS (ol -
mexHono2uell), Tak U BHE €€, Ha CIIELIUAJIbHBIX YCTPONUCTBAX, HA3bIBAEMBIX NPOCPAMMAMOPAMU.

Kowmmext mporpamm, Haxomsmmxcs B 13V oOpasyioT cucremy BBoaa/BeiBonma (BIOS).
OcCHOBHOE Ha3HAa4YeHHE IPOrpaMM OTOro IMaKeTa — IPOBEpPKa cocTaBa U pabOTOCIOCOOHOCTU
KOMIIBIOTEPHON CHUCTEMBI U OOecrieueHrne B3aUMOJCHCTBUS C KIaBHATYPOH, MOHUTOPOM, JKECTKUM
IUCKOM U qucKoBomaMu ruokux aucker u CD-ROM.

[Iporpammel, Bxoasmue B BIOS mno3Bomstor HabmogaTh Ha HSKpaHE OUATHOCTHYECKHE
COOOILIEHNUs, COMPOBOXKAAIOIINE 3allyCK KOMIIBIOTEPA, a TAaK)K€ BMELIMBATHCS B XOJ 3alycka ¢
MIOMOILBIO KJIABUATYPBI.

Ha crnenyromem ypoBHE HaxoJsTCsl KOMIUIEKCHl —INPOTpaMM,  OCYIIECTBIISFOIIMX
uHTepdeiicupie (QYHKIUU (OCPEIHUYECKUE MEXKAY YEIIOBEKOM U KOMITBIOTEPOM, allllapaTHBIM U
IPOTPAMMHBIM  OOECIIEYCHHEM, MEXKIy OJHOBPEMEHHO palOOTalONMMH MIpOTpaMMaMH), T.€.
pacupeneneHue pa3iIMvHbIX pPecypcoB KommbioTepa. [IporpaMmbl 3TOro ypOBHS HAa3bIBAIOTCSA
cucmemubimu. JIT0ObIE TIOJIB30BATENBCKUE TPOTPAMMBbI 3aITYCKAIOTCS MO/ YIIPaBICHUEM CUCTEMHBIX
MpOrpamMm, Ha3bIBAEMbIX ONEPaAYUOHHBIMU CUCTEMAMU.

Cnenyroumii ypoBeHb — ciyxeOHoe I[1O. IIporpammsl 3TOro ypoBHs, Ha3bIBacMble
YTUIIUTaMH, BBIOJHSIOT pa3MYHbIe BCIIOMOTraTelbHble (YHKIHH. DTO MOTYT OBITh PEMOHTHBIC
WIM JAMArHOCTUYECKUE IMPOrPaMMBbI, UCIOJIb3yeMble NMPU OOCIYKHWBAHUU PA3IUYHBIX YCTPOWCTB,
TECTOBBIE TPOTPAMMBI, MPEICTABISIONINE KOMIUIEKC MPOrpaMM TEXHHUYECKOTo OOCTy>KHWBaHUS,
apXuBaToOpbl, aHTUBUPYChl U T.1. CiyxeOHble NporpaMMbl, KakK IpaBWiIo, padoTalT MOJ
yIpaBlIeHUEM OMEPAIMOHHON CUCTEMBL. B HEKOTOPBIX KIACCU(PUKALMAX CUCTEMHBIA U CITY>KeOHBIN
YPOBHH O0BEAUHSIOTCS B OJUH Kiacc — cuctemHoro [10.

HNuctpymentanbHoe [IO mpexncraBiser KOMIUIEKC MNporpaMM JUJIsl CO3JaHUs JIPYTHUX
nporpamm. [Iporpammel nacTpymMeHTanbHoro 110 ynpaBisioTcst CHCTEMHBIMU [TPOrPaMMaMH.

[IpuknagHoe mporpaMMHOE oOecriedeHne — caMblii O0NIBIION MO 00BbEMY KJIACC MPOTPaMM.
OT0 mporpamMmbl KOHEYHOTO IOJb30BaTelNsd, C MOMOIIBIO KOTOPHIX Ha JJaHHOM pabodyeM MecTe
BBITIOJIHSIFOTCS KOHKPETHBIE 3aaHus. CHEeKTp ATUX 33JaHUN OYeHb IMIMPOK — OT MPOU3BOICTBEHHBIX
JI0 TBOPUYECKMX W pa3BiekareabHO - oOydaromux. [II1O Taxke ynpaBiseTcs CHCTEMHBIMH
nporpamMMaMu, U UMeeT OoJiee BBICOKHI YpOBEHb.

B Hacrosimiee BpeMsi mporpamMMHbIE TPOAYKTHI MHOTUX (GUPM cTanud oObEAUHSTH B cebe
MporpaMMHBbIE 3JIEMEHThl U3 pa3HbIX kiaccoB. Hampumep, OC Windows, sIBISSICh KOMILIEKCOM
CHUCTEMHBIX MPOTpamMM, B CBOEM COCTaBE COAEPKUT OJIOK CITy:KEOHBIX IIporpamm (JedparMeHTanus,
MpOBEpKa, OYHCTKA JUCKAa W JIp.), a Takke TeKCToBbIi mporeccop Word Pad, rpaduueckuii
penaktop Paint, mpuHaqexamux K Kjaccy IpUKJIaIHbIX IPOrpamMM.

1.1.3. Uenu n 3apaum Kypca "UHdopmaTtuka"

I'naBHas (ynknusi mHbGOpPMATHKHA — pa3pabOTKa METOJIOB M CPEICTB MPeoOpa3oBaHUS
uH(OpPMAIIMK U UX UCTIOIH30BAaHUH TEXHOJIOTHIECKOTO Mpolecca nepepadoTku HHPOpMaIIiu.

3anauu uHGOPMATHKHU COCTOST B CIECIYIOIIEM:

HccnenoBanue nHGOPMAIMOHHBIX TPOLIECCOB 000 MPUPOIBI;



PazpaboTka mH(DOpPMAITMOHHOW TEXHUKU U CO3JaHHE HOBEHIIUX TEXHOJOTHUU MEpepadOTKH
uHpopMaluu Ha Oa3e MOMyYEeHHBIX PE3Yy/IbTaTOB UCCIEAOBAHII NH(POPMAIIMOHHBIX IIPOIIECCOB;

Pemenne HaydyHBIX W HMHXEHEPHBIX MNpPOOJIEM CO3JaHUS, BHEIPEHUS W OOeCleueHHs
3 PEKTUBHOTO HCIOJIB30BAHUS KOMIBIOTEPHOH TEXHUKM W TEXHOJIIOTHHM BO Bcex cepax
OO0IIECTBEHHOH KU3HH.

Wudopmaruka cymectByer He cama 1o cebe, a sBISeTcS KOMIUIEKCHOW Hay4yHO -
TEXHUYECKON JUCHUIUIMHOW, TPHU3BAHHOM CO3/1aBaTh HOBBIE HH(MOPMAIIMOHHBIE TEXHUKU U
TEXHOJIOTUM JJIsl pelieHus: npobiem B apyrux obnactsx. OcoOeHHO cienyeT BBIICIUTh B
UH(pOpMATHKE METOJbl MAaTeMaTH4YeCKOTO0 MOJCIHPOBAHUS M METOJBl PACHO3HABaHMSA OOpPA30B,
NpaKTUYeCcKas peain3anus KOTOPBIX CTala BO3MOXKHOM Ojaronaps IOCTHIKEHUSM KOMIBIOTEPHOH
TEXHHKH.

Kommieke uHmyctpun MHGOPMATUKHA CTaHET BEAYIIUM B HH()OPMAIMOHHOM OOIIEeCTBE.
Tennennus ko Bce Oombieil MHGOpMaTH3aMy OOLIECTBA B CYIIECTBEHHOW CTENEHU 3aBHUCHUT OT
nporpecca HHPOPMATHKH KaK eIMHCTBA HAYKH, TEXHUKHU U TPOU3BOJICTBA.

Bonpocbl 4nAa caMoKOHTPONA

1. Kak mosiBuiace u pasBuBaiiach Hayka «MHpopmaTuka»?
2. OnummTe CTPYKTYpy HHPOPMATHKH.
3. Kakosl rnaBHast QyHKIMS 1 337294 HHPOPMATHKHU?

Jexuyusa 1.2. Cucnanwt. /lannvie. Hngpopmayusn

1.2.1. NoHATUA AaHHble N nHpopmauuns

TepMun «uHpOpMAIUS) HCIONB3YEeTCS BO MHOTHX HaykaXx M BO MHOTHUX cdepax
YeJIOBEUECKOU JesATeabHOCTH. OH MPOUCXOAUT OT JIATUHCKOTO clioBa «informatio», «cBeaeHMUS,
pazbsicHeHus, u3noxenue». C Touku 3peHus Hayku «MHbopmatuku», «uHGOpMamusy SBISETC
MEPBUYHBIM, a, CIIEIOBATEIbHO, HEOMPEACICHHBIM MOHITHEM. TaK >k KaK IMOHATHUS «TOYKa» B
MaTeMaTHKe, «Tell0» B MEXaHHKE, «T10JIe» B (DHU3HKE.

[TonsTuro «wHOpMaIMsa» HE BO3MOXKHO JaTh CTPOTroe OMpeneseHrne, HO MOXHO OIHUCATh
€ro yepe3 NposBIIsIEMbIE CBOMCTBA.

Kak wu3BecTHO, B MaTepHaJlbHOM MHpe Bce (u3anueckue OOBEKTHI, OKPYXKAIoIllWe Hac,
ABISAIOTCA OO0 Tenamu, 0o monsiMu. Dusnueckrue OOBEKThI, B3AUMOJCHCTBYS JPYT C JIPYTOM,
MOPOXKIAIOT CUTHAJIBI PA3ITUYHBIX TUIOB. B 0011eM ciyyae qr000# CUTHAN — 3TO U3MEHSIOIIUICS BO
BpeMeHH (u3nueckuii mporecc. Takoil mpolecc MOXKeT UMETh pa3NuYHbIe XapaKTepucTUku. Ta u3
HUX, KOTOPasi UCIIOB3YETCs VISl IPEJCTaBICHUS TaHHBIX, HA3bIBACTCS IMapaMeTpoM curHaia. Eciu
napaMeTp CUTrHalla IPUHHUMAET PAJl TOCIEeI0BATENbHBIX, KOHEYHBIX BO BpPEMEHH, 3HAUYECHUHU, TO
CUTHAJI Ha3bIBAaeTCsA NUCKPETHBIM. Ecnu mapameTp cuUrHayl — HEMpephIBHAS BO BPEMEHHU (DYHKIIHS,
TO CUTHAJI HAa3bIBAETCS HETPEPHIBHBIM.

CurHansl, B CBOIO O4Y€pe/ib, MOTYT MOPOXKIaTh B (U3MYECKUX TeJaX W3MECHEHHS CBOWCTB.
OTO sBIEHME Ha3bIBAeTCs perucrpanuel curHanoB. CHUTHambl, 3aperuCTPUPOBAHHBIE HaA
MaTepHaTbHOM HOCUTEJIE, HA3bIBAIOTCS TAHHBIMHU.

CymecTByeT OOINBIIOE KOJTMYECTBO (PH3MYECKUX METOJIOB PErHCTpallii CHUTHAJIOB Ha
MaTepUAIBHBIX HOCHUTENSAX. OTO MOTYT OBITh MEXaHHYECKHE BO3JCHCTBUS, TEPEMEIICHHUS,
U3MEHEHUs (OpPMbI WM MArHUTHBIX, JJEKTPHUECKUX, ONTHUYECKUX IMapaMeTpoB, XHUMHUYECKOTO
COCTaBa, KPUCTAIUTMIECKON CTPYKTYPHI. B COOTBETCTBHM ¢ METOJaMU PETHCTPAIINH, TAHHBIC MOTYT
XPaHUTHCS U TPAHCTIOPTUPOBATHCS HA PA3TUYHBIX HOCHTETISX.

Hanbomnee wdacto wucmonp3yeMbli W TPHUBBIYHBIA HOCHUTEIh — Oymara; CHUTHAJIbBI
PETUCTPHUPYIOTCST MYTEM HM3MEHEHUS €€ ONTHYEeCKHX CBOWCTB. CHTrHambl MOTYT OBITh
3apETUCTPUPOBAHBI U IMyTEM M3MEHEHUS] MAarHUTHBIX CBOWCTB MOJUMEPHOU JICHTHI ¢ HAHECECHHBIM
(beppOMarHUTHBIM MMOKPBITHEM, KaK 3TO JAENAeTCsl B MArHUTO(MOHHBIX 3aMUCIX, U yTeM H3MEHEHUS
XUMHUYECKUX CBOMCTB B (pororpadum.

JlarHable HECYT MH(OPMAIIMIO O COOBITUHU, HO HE SBISIFOTCS caMod MH(OpMalHed, Tak Kak
OIHM M TE € JaHHbIe MOTYT BOCIHPHHHUMATHCS (O0TOOpakaTbCs WJIM HMHTEPIPETUPOBATHCS) IO-
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pazHomy. Hampumep, TekcT, HamMCaHHBI Ha PYCCKOM s3bIKe (T.. JaHHbBIE), JACT Pa3IUYHYIO
nH(OPMAIIHIO YEIIOBEKY, 3HAIOMIEMY all(haBUT U S3BIK, U YEJIOBEKY, HE 3HAIOLIEMY UX.

Uto6bl NOMy4uTh UH(OPMALIHMIO, UMES JaHHble, K HUM HEOOXOIHMMO MPUMEHHUTb METOIbI,
KOTOpBIC MMPEOOPA3yIOT JAHHBIC B MOHATHS, BOCIPUHIMACMbIE YeTIOBEUECKUM CO3HAHHEM. METOIbI,
B CBOIO OYepelb, TOKE pa3inyHbl. Hampumep, denoBek, 3HAIOUIMK A3bIK U alihaBUT, MPUMEHSET
aJICKBAaTHBIA METOJ, 4nTasi pycCKuil TekcT. COOTBETCTBEHHO, YEJIOBEK, HE 3HAIOIIUNA PYCCKOTO
A3blka M andaBuTa, MPUMEHSET HEaJCKBAaTHBIA METOJI, MBITasiCh MOHATH PYCCKUIl TeKcT. Takum
o0pa3oM, MOXHO CUUTaTh, 4YTO HWHGOPMANUS — OSTO NPOAYKT B3aUMOJCHUCTBUS JaHHBIX U
aZIeKBaTHBIX MeToJ0oB. WM wuHbIMU ciioBamMu: WHGOpMalus — 3TO HCIOIb3yeMbIE JaHHBIE.
WNudopmarius He SBISETCS CTATHUYECKUM OOBEKTOM, OHA MOSBISICTCS W CYIIECTBYET B MOMEHT
CIIMSIHMSI METOJZIOB M JAaHHBIX, a BCE Mpodee BpeMsi OHa HaxoAuTcs B ¢opMe NaHHBIX. MoOMEHT
CIIMSIHHSI TAHHBIX ¥ METOJIOB Ha3bIBaeTCst HH(PpOpMAIMOHHBIM Tiporieccom (puc. 1.1).

YenoBek BOCIPUHUMAET IEPBUYHBIC TaHHBIC PA3IMYHBIMU OpraHaMH 4yBCTB (MX y HAC MATh
— 3peHue, CIyX, OCsi3aHue, OOOHSHHE, BKYC), © Ha UX OCHOBE CO3HAHHUEM MOTYT OBITH MOCTPOCHBI
BTOpUYHbBIEC a0CTPaKTHBIE (CMBICIOBBIE, CEMAHTUYECKHUE) JTaHHBIC.

B3anmo- Perucrpanus
NEeNCTBUA CUTHAJIOB Metoanl

Tena, CUTHAJIBI JIAHHBIC

> uHpopmarus
OJIst

\ 4
\ 4

Puc. 1.1. ®opmupoBanue nnpopmauu

T.o. mepBuuHas wuHpOpMAIHMS MOXKET CYyIIECTBOBAaTh B BHJE PHUCYHKOB, (oTorpaduii,
3BYKOBBIX, BKYCOBBIX OIIYIICHHUM, 3amaxoB. BropuuHas — B BUIE YHCEN, CUMBOJIOB, TEKCTOB,
YepTeKel, paluOBOIH, MATHUTHBIX 3AITUCEH.

1.2.2. CBouncTBa MHhopmMauumn

[TonsiTne «HOpMaIUs» UMeeT 0OJIbIIOe KOIUYECTBO Pa3HOOOPAa3HBIX CBOWCTB, HO
JUTSL TUCLUIUIMHBI MH(OpMaTHKa HanboJiee BaXKHBIMU SIBJISIFOTCSI CJIEAYIOLINE CBOWCTBA!

1. Jyaam3sMm XxapakTepusyercsi JBOMCTBEHHOCThIO HH(popMmaiuu. C OAHOW CTOPOHBHI,
uH(popMalrsg 0ObEKTUBHA B CUITy OOBEKTHUBHOCTU JaHHbIX. C Jpyroi cTOpoHbl — CyOBEKTHUBHA, B
CHIIy CYOBEKTHBHOCTHU TNPUMEHSEMBIX METOJ0B. VMHBIMHM ClIOBaMM, METOJbl MOT'YT BHOCHTH B
OombIIel WM MEHbIIEH CTENIEHNU CYObEKTHUBHBIA (AaKTOp U T.0. BIMITH HA UH(OPMALHMIO B LEIOM.
Hanpumep, nBa uyenoBeKka YMTAIOT OAHY M Ty K€ KHHTY M IOJIy4arOT IIOJ4Yac BEcoMa pa3Hyro
MH(pOpPMaLIMIO, XOTS MPOYUTAHHBIA TEKCT, T.€. JIaHHbIe, ObUIM OJWHAKOBbI. bosee oObEKTUBHAs
UHpOpMalKs TPUMEHSIET METO/IbI C MEHBILIUM CYOBEKTUBHBIM 3JIEMEHTOM.

2. Tloanora wHpOpPMAMK XapaKTEPU3YeT CTEMEHb JIOCTATOYHOCTH JIAHHBIX IS
NOPUHATHS PElIeHUs WIM CO3JaHHs HOBBIX JIAaHHBIX Ha OCHOBE uMeromuxcs. Hemonuelii HaGop
JTAHHBIX OCTAaBJISIET OOJIBIIYIO OO HEONPEAEICHHOCTH, T.€. OOJIBbIIOE YKCIO BApUAHTOB BbIOODA, a
3TO TOTpedyeT NPUMEHEHHs JOMOJHHUTEIbHBIX METOJOB, HAIpUMEp, OHKCIEPTHHIX OICHOK,
Opocanust xpebus u T.1. V30bITOUHBIH HAOOp NAHHBIX 3aTPyIHSET JOCTYN K HYXHBIM JaHHBIM,
CO3/1a€T TOBBIIICHHBI MH()OPMAIIMOHHBIA IIyM, YTO TaKXe BbHI3bIBAET HEOOXOJUMOCTh
JIOTIOTHUTEIBHBIX METOJIOB, HANpuUMep, pUiIbTpalno, COPTUPOBKY. M HEMONHBINA U W30BITOYHBIN
HaOOpBI JAaHHBIX 3aTPYIHAIOT MOTydYeHUe HH(OPMAIIMY U IPUHSTHE aJIEKBATHOTO PELICHMS.

3. JlocTOBepHOCTH — D3TO CBOWCTBO, XapaKTEpU3YIOIIEE€ CTENEHb COOTBETCTBUS
UHPOpPMALIUK peabHOMY OOBEKTY € HEOOXOJUMOH TOYHOCThIO. M3MepsieTcss JOCTOBEPHOCTH
uH(pOpMaLIUU 008epUmMenbHOl 8epOSMHOCMbI0 HEOOXOIUMOM TOYHOCTH, T.€. BEPOSTHOCTHIO TOTO,
4TO oToOpaxkaeMoe HH(popMaIliel 3HadeHrne apaMeTpa OTJINYAeTCs] OT UCTHHHOTO 3HAYEHHSI 3TOTO
napamerpa B Ipejiesiax Heo0XOAMMOM TOUHOCTH.

4. AnekBaTHOCTh HH(pOpPMAIMKM BBIPAXKAET CTENEHb COOTBETCTBUS CO3[aBaéMOT0 Ha
ocHoBe wuH(poOpManuu o00pa3a pealbHOMY OOBEKTY, TPOIECCY, SBICHUIO. AJCKBaTHOCTh
UH(OPMALIUU MOXKET BBIPAXKaThCsl B TpeX Gpopmax:
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—  Cummaxkcuueckas aJIeKBaTHOCTb oro0Opaxkaer (hopMalbHO-CTPYKTYpPHBIE
XapaKTepUCTHKH WH(POPMALIMK M HE 3aTPAruBaeT €€ CMBICIOBOTO coaep)kanus. Ha
CHUHTAaKCUYECKOM YPOBHE YUYMTBHIBAKOTCS THUIl HOCUTENS U CIIOCOO MpeAcTaBICHUS
uHpOpMaINU, CKOPOCTh Nepenadn U 0O0paboTKH, pa3Mepbl KOJOB MPEACTABICHUS
uHbOpMalMY, HAJEKHOCTh M TOYHOCTb IPEoOpa3oBaHUs 3TUX KOAOB M T.IL
WNudopmannio, paccMaTpuBaeMyl0 TOJIBKO C CHHTAKCUYECKUX MO3MIUN, OOBIYHO
Ha3bIBAIOT JAHHBIMHU, T.K. IPU 3TOM HE UMEET 3HAUYEHUS CMBICIOBAs CTOPOHA. JTa
¢dopma criocoOCTBYET BOCIIPUATHIO BHEIIHUX, CTPYKTYPHBIX XapaKTEPUCTHUK;

—  Cemanmuueckas (CMbICIOBasl) aJleKBaTHOCTb OIPENEISIET CTENEHb COOTBETCTBUS
o0pa3a 00beKTa U caMoro o0ObEKTa U MPEANoIaracT y4eT CMbICIOBOIO COACPKAHUS
uHpopmanuu. Ita popma CIyKUT A1 GOPMUPOBAHUS MOHATUN U MPEACTaBICHUH,
BBISIBJICHUS CMBICTIA, COJEpXKaHU HHPOPMALUU 1 ee 00001eH S,

—  Ilpaemamuueckas (NOTpeOUTENbCKAs)) aJ€KBaTHOCTh OTPakKaeT OTHOLIEHHE
uHbOpMAMK U €€ TOTPeOUTENs, COOTBETCTBUE MH(POPMALUU IENU YIPABICHHS,
KOTOpass Ha ee OcHOBe peanusyercs. [Iparmaruueckue cBoiicTBa HH(pOpMaLUU
MPOSABIAIOTCS TOJABKO IPHM HAJIMYMK €IuMHCTBA HH(opMmanuu (00beKTa),
MI0JIb30BATENs U LIeIH yrpaBieHus. [IparmaTuueckuil aclekT pacCMOTPEHUs CBSA3aH
C LIEHHOCTbIO, IIOJIE3HOCTBIO HCIOJb30BaHUS MHQOpPMAIMK IPU BBIPAOOTKE
noTpeOuTeNeM pereHus JUIsl JOCTHXKEHUS CBOEH LieNH.

5. JdocrynHocth uHpopmanuu, WHpopmanus TOHKHO OBITh JOCTYIHA BOCHPUATHIO
nojab3oBarens. JlocTynmHOCTh oOecreuuBaeTcsl BBIOJHEHHEM COOTBETCTBYIOLIMX IPOLENyp €€
nojiyueHus u npeodpazoBanus. Hanpumep, B IC unpopmarus npeoOpa3oBbIBacTCs K JOCTYITHON U
y10OHOM 11 BOCIIPUSTHUS MOJIb30BaTeNs hopMme.

6. AxkryanbHocTb wuHpopmanun. HWHdopmauus cymecTtByer BO BpPEMEHM, T.K.
CYLIECTBYIOT BO BpeMEHHU Bce MH(pOpMalMOHHbIe nporuecchl. MH(popmanus, akTyajabHas CerojHs,
MOJKET CTaTh COBEPUICHHO HEHY)KHOI M0 UCTEUEHNH HEKOTOporo BpeMeHu. Hanpumep, nporpamma
TeJleniepesiady Ha HBIHEIIHIOI HeJento OylneT HeakTyalbHa Il MHOTHX TeJe3puTesed Ha
CIEAYyIOLIEH Hellele.

1.2.3. NMoHATne KonuyectBa nHopmauum

CBoiicTBO MOJHOTHI MH(POPMALUU HPEANOiaraeT, 4To MMEeTCsl BO3MOXHOCTb HU3MEpSTh
KonmdecTBo nHpopmarn. Kakoe KommaecTBO HHPOPMALIUN COACPKHUTCS B KHUTE HITH TTOMYIISIPHON
necenke? Yrto conepxur Oonbiie HHpopmamuu pomaH «BoifHa u MHp» WM COOOLIEHHE,
nojiydeHHoe oT ToBapuma? OTBETH Ha MOJ00HBIE BOIPOCH HE MPOCTHI U HE OJJHO3HAYHBI, T.K. BO
BCSAKOM MH(OpManM NPUCYTCTBYET CYOBEKTHUBHAs KOMIIOHEHTa. A BO3MOXXHO JIM BooOIIe
00BEKTUBHO U3MEPUTDH KOJIMYECTBO UH(pOpMauu?

BaxHelmmM pe3ynbTaToM TeOpud UWHGOpPMAlMU SIBISETCS BBIBOJ O TOM, 4YTO B
OTIpEeNIeICHHBIX, BeChbMa MIMPOKHX  YCIOBHSX, MOXKHO, TpeHeOperas KadyeCTBEHHBIMHU
0CcO0EHHOCTSAMH HMH(pOpPMAIMU, BBIPA3UTh €€ KOJIWYECTBO YHUCIOM, a CJIEJ0BATEIbHO, CPABHUBATH
KOJIMYECTBO WH(OPMAIIHH, COACPIKAIICHCS B Pa3TMIHBIX TPYIIAX TaHHBIX.

KonnyectBom wuHQOpMaM Ha3bIBAIOT YHUCIOBYIO XapaKTEpUCTHKY HH(OpMalUH,
OTPaKAIONIYIO CTETIEHh HEOTIPEIEIIEHHOCTH, KOTOpasi HCYe3aeT MOCIIe MoTydeHHs HHPOpMAaInH.

[Tpumep, Jloma OceHHHM YTpPOM CTapyllKa HPEANON0XKHUIa, YTO MOTYT OBITh OCAJKH, a
MOTYT U He ObIThb, a eciu OyAyT, TO B ¢opMe cHera uiau B popme n0xkns, T.e. «balyiika HalBOe
cKazaia — To Jiu OyJeT, TO JIU HET, TO JIM JOXKJUK, TO JIU CHEr». 3aTeM, BHITJISIHYB B OKHO, YBUJIeNa
macMypHoe He0O 1 ¢ OOJIBIION BEPOSTHOCTHIO MPEANOIOKIIA — OCAIKH OYIyT, TO €CTh, MOJYyYUB
UHOPMaIMIO, CHU3MJIA KOJIMYECTBO BAapHMAaHTOB BbIOOpa. [lanmee, B3IISIHYB Ha TepMOMETp, OHA
YBHJIENA, YTO TEMIIepaTypa OTpHUIIaTeNIbHAsl, 3HAYUTh OCAJKU CIEeIyeT OKUAATh B BUjae cHera. T.o.,
NOJYyYHB TIOCIEAHME NaHHBIE O Temreparype, 0alymika HoJay4yuia TOJHYI0 HHPOPMALHUI0 O
IPECTOSILIEH Oro/ie ¥ UCKIII0YMIIA BCE, KPOME OJIHOTO, BapUaHThI BBIOOpA.

JlaHHBI TIpUMEp TOKAa3bIBACT, YTO TMOHATHUA «HH(DOPMAILUL», «HEONPEACTCHHOCTDY,
«BO3MOYKHOCTb BBIOOpa» TecHO cBs3aHbl. llodydyeHHas wuHQOpManMs yMEHbIIAET YHUCIO
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BO3MOJKHBIX BapHaHTOB BBIOOpA (T.€. HEOMPEIEIEHHOCTH), a MOojJHas WH(POPMAIHMs HE OCTaBIISACT
BapHUaHTOB BOOOIIIE.

3a enuHuny UHGOpMAIMK TpuHUMaeTcs oauH OUT (binary digit — nBomuHas uudpa). 310
KOJINYECTBO MH(POpPMAIINH, P KOTOPOM HEONPEAEICHHOCTD, T.€. KOJMYECTBO BapHAHTOB BBHIOODA,
YMEHBIIIAETCS BABOE WJIH, APYTHMMH CIOBaMH, 3TO OTBET Ha BOMPOC, TPEOYIONIHMH OJIHOCIOKHOTO
pasperieHus — 1a Win HeT.

bur — ciumkoM wMenkas enuHUIA W3MepeHus HWHopmanuu. Ha mnpaktuke, dyarie
IPUMEHSIOTCS 00JIee KPYIHbBIE €IMHULIBI, HaPUMeEp, OalT — MOCIe0BATEIIEHOCTh U3 BOCBMH OHT.
ViMeHHO BOceMb OWT, WU OJUH OaiT, UCHONB3YETCS ISl TOTO, YTOOBI 3aKOAMPOBATH CHMBOJIBI
andaBuTa, KIABUIIM KIABHATyphl KoMIbloTepa. OnuH OalT Takke SBISCTCS MUHUMAIBHON
€IMHUIICH aJpecyeMOo TaMITH KOMITBIOTEPA, T.€. OOpATHTHCS B TIAMATh MOXHO K OaiTy, a HE OUTYy.

[upoko ucnoab3yroTes ene 0oiee KpyImHble MPOU3BOAHbBIE €AMHUIBI MHPOPMAIIUH:

1 GaiiT = 8 6ur

1 Ko6aiit = 1024 Gaiit

1 Mbaiit = 1024 KobaiiT

1 I'6aiit = 1024 Mo6aiit

1 T6aiit = 1024 I'GaiiT.

Bonpoch! 418 CAMOKOHTPOISA

Yro HazpIBaeTCs HHPOPMAIIHCH?

B yem pasznuune nHopManuy U TaHHBIX ?

Uro Takoe aJeKBaTHOCTh HH(OpPMAILIMU, U B KaKUX (popMax OHA MPOsBisieTcs?
Kaxkue nokazarenu kauectBa nH(GOpPMAIIUHU BbI 3HAETE?

Kak u yem u3mepsiercs nuandopmarns?

Sk W=

Jexuyusa 1.3. Hnghopmayuonnwiii npouecc. OchoeHvle onepauuu ¢ OAHHbIMU

1.3.1. O6wan xapakrepucTuka npoueccoB cbopa, nepepnayun, o6paboTkM M
HakonneHusi UHopmauum

[Tonyuyenne nHpOpMaIIMU TECHO CBSI3aHO ¢ MH(OPMALIMOHHBIMU ITpoueccamu. PaccMoTpum
UX BUJIBL.

COop JHaHHBIX — 93TO JEATEIbHOCTh CYOBEKTa IO HAKOIUIEHHWIO JAHHBIX C LEJbI0
o0ecrieyeHHs 10CTaTOYHON MOJHOTHL. COEAMHSAACH C aJEKBAaTHBIMM METOJIaMH, JaHHBIE POXKIAIOT
uHpOpMaIHnIo, CIocoOHY0 TTOMOYb B MIPHHATHH perieHus. Hanmpumep, HHTEpeCysICh IIEHOH ToBapa,
€ro NOTpPeOMTETbCKUMH CBOMCTBAaMH, Mbl coOHMpaeM HH(OpMAIHMIO A TOrO, YTOObI HPUHSATH
pellieHne: TOKyIaTh WK He TIOKYNaTh €ro.

Ilepenaua maHHBIX — 3TO Mpolecc oOMeHa AaHHbIMU. Ilpeamonaraercsi, 4TO CylIECTBYeT
UCTOYHUK WHQPOpPMAIMK, KaHall CBS3W, NPHUEMHUK WHQPOpPMAIMH, W MEXKIYy HUMH TIPUHSITHI
COIJIAIIEHUSI O MOpsAKe OOMEHa JaHHBIMHU, 3THU COTJIAIIEHHs] HAa3bIBAIOTCS MPOTOKOJAMH OOMEHa.
Hanpumep, B o0ObyHON Oecene MeXAy JIIOJbMU HETJacCHO TPUHUMAETCS COIVIallleHhe, He
nepeduBaTh APYT Ipyra BO BpEMsl pa3roBopa.

XpaHeHHe JIaHHBIX — 3TO MOJICP)KUBAaHUE JAHHBIX B (JOpPME, MOCTOSTHHO TOTOBOH K BBIJaue
ux norpeburento. OJHM U T€ XK€ JaHHBbIE MOTYT OBITh BOCTPEOOBaHBI HE OJHAX[BI, MOITOMY
pa3pabaTbiBaeTcs croco0 UxX XpaHeHHs (0OBIYHO Ha MaTepHAbHBIX HOCUTENSX) U METO/BI JOCTYIIa
K HUM I10 3a1pocy NoTpeOuTes.

O6paboTka JaHHBIX — 3TO IpolEecc Mpeodpa3oBaHus HHGOPMALIUU OT UCXOHOU ee (POpMBI
JI0 omnpeneneHHoro pesynprara. COop, HaKOIUIEHHE, XpaHeHne WH(POPMAIUK YacTO HE SIBIISIOTCS
KOHEYHOHM 1IeJbl0 MH(QOPMAIMOHHOTO Mpolecca. Yarie nepBUYHbIE JAaHHBIE MPHUBJIEKAIOTCS IS
peleHns Kakou-Inbo mpoOseMbl, 3aTeM OHU IpeoOpas3yroTCs IIar 3a IaroM B COOTBETCTBHU C
QITOPUTMOM PpEIIEHUs 3aJauyd [0 IOJIyYEHHs BBIXOJHBIX JaHHBIX, KOTOpbIE IOCIE aHalu3a
MOJIL30BATEJIEM MPEAOCTABISIIOT HEOOXOAUMYIO UH(OPMAILIUIO.
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Jexkyusn 1.4. Cucmemot cuucnenus

1.4.1. lloHATME cUCTEMbI CYMCIIEHUSA, KaK cnocoba npeacTaBrieHNsA Yucen

Cucrema cumnc/eHUsl — NPUHATHINA CIOCOO 3aMMCH YHCEN M COMOCTaBICHUS 3TUM 3allUCSIM
peanbHbIX 3HA4YCHUH. Bce CHCTEMBI MOXHO pa3feiauTh Ha JBa Kjacca: MNMO3MIHUOHHBIE U
HeNo3UIMOHHBbIe. /{11 3anucK ynces B pa3IMYHbIX CUCTEMAX CUMCIICHHS UCIOJIb3YETCSI HEKOTOPOE
KOJIMYECTBO OTJMYHBIX JIPYyr OT JApyra 3HAKOB. YHMCIO TakuX 3HAKOB B IMO3ULUMOHHOW CHUCTEME
CUMCJICHHUS HAa3bIBACTCS OCHOBAHMEM CHCTEMbI CYUCICHUS.

Tabmuua 1.

HCKOTODI)IB CUCTCMbI CYUCJICHUSA

OcHoBaHue CucreMa cUMcJIeHHUA 3Hakn

2 JBonuHas 0,1

3 Tpouunas 0,1,2

4 UYeTrBepTuuHas 0,1,2,3

5 [IsTepuunas 0,1,2,3,4

8 Bocemepuunas 0,1,2,3,4,5,6,7

10 Jecsatuanas 0,1,2,3,4,5,6,7,8,9

12 JBeHaanarepuyHas 0,1,2,3,4,5,6,7,8,9,A,B
16 IllectHannarepuynas 0,1,2,3,4,5,6,7,8,9,A ,B,C,D,E.F

B HO3I/IHHOHHOI>1 CUCTEMC CYUHUCIICHUA YHUCIIO MOKET 6I)ITB npeaAcCTaBjCHO B BHJAC CYMMBI
IMPOU3BCACHUS KOS(1)(1)I/IHI/I€HTOB Ha CTCIICHU OCHOBAHUA CUCTEMBbI CUHUCIICHU A
AnAn1Ana...A1A0A 1A .. . =A*B" + An_l*Bn_] + An_z*Bn'2 + ...

+Ar*B' + Ag*B + A 1*BT + Ap*B + ...

(31€ech 3HAK «TOYKa» OTAEISAET LNyl 4acTb OT APOOHOMN; 3HAK «3BE3/I0YKa» HCHOJIBb3YETCS Ul
0003Ha4YeHMsI ONEepallud YMHOXKEHUs; B — ocHOBaHue cucTeMbl cuuciaeHUs; A — KO3(PPHUIMEHTHI).
Taxum 00pa3oM, 3HaUEHUE KaXKA0T0 3HaKa B YUCIIE 3aBUCUT OT MO3ULIUHU, KOTOPYIO 3aHUMAeT 3HaK B
3anucu yuciaa. IMEeHHO MOATOMY TaKMe CUCTEMbl CUMCIICHUS! Ha3bIBalOT MO3ULMOHHBIMU (CHCTEMA
CUHCIIEHUs! 0003HAaYaeTCsl MHJIEKCOM B CKOOKaX CIIpaBa OT YHCIIA).

IIpumepsr:

23,43310= 2%10" + 3%¥10° + 4¥10°! + 3¥102 = 23,4319

69210y = 6%10% + 9¥10" + 2*%10° = 69219

1101 2= 1%#23 +1%2% + 0%2! + 1%2° = 134

1123y = 1%#32 + 1#31 4 2%30 = 134,

341,5(s) = 3%8% + 4%8! + 1#8° + 5%81 =225,62510)

Al1F 446 = A*¥16% + 1¥16' + F*16° + 4%16™1 = 2591,2510).

Kpome mO3UIMOHHBIX CHCTEM CUUCIEHHUS CYHIECTBYIOT TaKue, B KOTOPBIX 3HAUCHUE 3HAKA
HE 3aBUCHUT OT TOI'O MECTA, KOTOPOE OH 3aHUMAET B Yuciie. Takue CUCTEMbI CYUCIIEHUS HAa3bIBAKOTCS
HEeMO3UIIMOHHBIMU. Hanbosee n3BeCTHBIM IPUMEPOM HETIO3UITHOHHONW CHUCTEMBI SIBIIICTCS PUMCKAS.
B »atoii cucreme ucnomezyercs 7 3uHakoB (I, V, X, L, C, D, M), koTopbsie COOTBETCTBYIOT

CJIEAYIOLIUM BEITMUUHAM:
I(1), V(5), X (10), L (50), C (100), D (500), M (1000).

1.4.2. 10-an, 2-an, 8-aa n 16-aa cucteMbl Kak NpUMepbl MO3ULMOHHbIX CUCTEM

[Ipu pabGoTe C KOMIIBIOTEPOM NPHUXOAUTCS TMAPAIEIBHO HCIONb30BATh HECKOJIBKO
MO3UILIMOHHBIX CUCTEM CYHUCICHHs (Yallle BCEro JIBOMYHYIO — T.K. BHYTPEHHEE IPE/ICTaBIICHHE
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MHpOpPMALUU B KOMIIBIOTEPE SIBISIETCS JBOUYHBIM, AECATUYHYIO — T.K. Mbl NPHUBBIKIM K 3TOH
CHCTEME CO IIKOJIBI M MIECTHAIIATEPUUHYIO — Il COKpalleHus 3anucu yucen). [lostomy Oosnbioe
IIPAKTUYECKOE 3HAYECHUE HMMEIOT MPOLEAYphl IIEPEBOJA YHMCEN U3 OJHOM CUCTEMBI CUUCIICHUS B
apyryio. OOpaTuTe BHUMaHHME, 4YTO BO BCEX NPUBEACHHBIX IpUMepax pe3yiabTaT SBISETCS
JNECATUYHBIM 4YMCIOM. TakuM o00pa3oM, NpEeACTaBisAs 4YHUCIO B BHJAE CYMMbI IPOU3BEIECHUN
K03(PHUIIMEHTOB HAa CTENICHH OCHOBAHUS, MOKHO TIEPEBECTH YUCIIO U3 JIFOOOH CUCTEMbI CUMCIICHUS
B JIECATUYHYIO.

IlepeBoa 1ecCATHYHBIX YHCEJ B CUCTEMY ¢ OCHOBaHueM B

Henast u AgpoOHas YacTH IECATUYHOTO YMCIIA IEPEBOJSTCS TOPO3Hb.
UroObl mepeBecTH LEIYyIH0 4YacTh 4YHCIAa M3 JIECATUYHOM CHCTEMBbl CUHMCIEHUS B CHUCTEMY C
ocHOBaHueM B, HeoOxomumo pazmenuTh ee Ha B. Ocrtatok gact MIagmuid paspsy Yucla.
[ToryueHHOE MPHU 3TOM YAaCTHOE HEOOXOJUMO BHOBb pa3eluTh Ha B — octaTok mact ciemyromui
paspsan uucia ¥ T.1. JedeHue mpou3BOAAT O TEX IOp, MOKAa YaCTHOE OT JEJCHUS HE CTaHET
MeHbIie ocHoBaHus B. [Tocnennee yactTHoe, Oy€T caMbIM CTapIIUM Pa3psaIOM YUCIA.

[Tpumepsi: OcraTok
25:2=12 (1)
12:2=6 0)
6:2=3 0)
3:2=1 (1)

3HaueHus MOJYUYUBIIUXCS OCTATKOB, B3SIThIE B 0OPaTHOM MOCIEA0BATEIHLHOCTH, 00Pa3yl0T HCKOMOE
JIBOUYHOE YHCJIO.

Takum ob6pazom,  25¢10) = 110012

125¢10)—>X®) = 1753)

125:8=15 S)
15:8=1 (7
123410) — X6 =4DCs)
1234:16=77 (12) C
77:16=4 (13)D

Jlnia mepeBoa IpoOHOI YacTu ee HeoOX0IMMO YMHOXHUTH Ha B. Ilenas yacTe mony4eHHOTO
npousBeNieHUs OyAeT TepBbIM (Tocie 3amsiToi) 3HakoMm. J[poOHyr0 e 4YacTh TPOU3BEICHUS
HE00X0IMMO BHOBb YMHOXHTH Ha B. L{enas yacTe monydeHHOro 4yncia OyIeT CIeIyoIUM 3HAKOM
MOCJIE 3aMsATON U T.JI. IO HY’)KHOTO KOJUYECTBA 3HAKOB TOCIIE 3aISITOMN.

Hanpumep:

0,73*2=1,46 (uienas 4acto 1),

0,46*2=0,92 (uenas gacts 0),

0,92*2=1,84 (nienas gactp 1),

0,84*2=1,68 (1ienas yactp 1) u 1.1

B urore 0,73(10)=0,1011...(2).

C ToukHM 3peHHs] HW3y4YeHUsS NPHUHIUIIOB MPEJICTaBICHHUs HHPOpPMAIUH, B KOMIIBIOTEPE
CHUCTEMBI CYHUCIICHHS TPEACTABISIOT OO0NbIION HHTEpec. XOTSA KOMIBIOTEP <«3HAET» TOJBKO
JBOMYHYIO CHUCTEMY CUHWCJICHHS, YaCTO C IIeNbI0 YMEHBIIEHHUS KOJIMYECTBA 3alKCHIBAEMBIX Ha
OyMare Wi BBOJMMBIX C KJIABHATYPhI 3HAKOB OBIBAaET yI00HEE MOJIb30BAThCSI BOCBMEPHUYHBIMH HITH
HIecTHaAIATepUYHbIMU  unciaaMu. C TMPaKkTUYECKOW TOYKHM 3pEHUsl TPEACTaBIsACT HWHTEpec
poIeaypa B3auMHOTO TIPeoOpa30BaHusl JBOMYHBIX, BOCBMEPHUIHBIX M IIECTHAIIATEPHUYHBIX THCEIT.
Jist 3TOrO WCmonb3yeTcss TabMuIla COOTBETCTBUS YHCENl B PA3IMYHBIX CUCTEMAaX CUHUCICHUS
(Tabmuma 2).
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Tabmuma 2.
COOTBCTCTBI/IE YUCECJI B PA3JIMNYHLBLIX CUCTCMAaX CUHUCICHUA

JecaTuunas Bocbmepuunas HlecrHaguarepuuynas | /IBonunas
0 0 0 0

1 1 1 1

2 2 2 10

3 3 3 11

4 4 4 100
5 5 5 101
6 6 6 110
7 7 7 111
8 10 8 1000
9 11 9 1001
10 12 A 1010
11 13 B 1011
12 14 C 1100
13 15 D 1101
14 16 E 1110
15 17 F 1111

Jlns mepeBojia 1eJIoro IBOMYHOTO YKMcia M BOCBMEPUYHOE HEOOXOUMO pa30UTh €ro crpana
HaJIeBO Ha rpymmbl mo 3 nudpsl (nBowmuHble Tpuaabl). Camas jieBas TpyIia MOXKET COACPKaTh
MEHEee TPeX ABOMYHBIX HUGP. 3aTeM Kax10i rpymnie NoCTaBUTh B COOTBETCTBUE €€ BOCbBMEPUYHbIN
sKBUBaJIeHT. Hanpumep:

110110012y =11 011 001(2) = 331(3).

IlepeBon 1enoro OBOMYHOIO YHUCIA B IIECTHAALATEPUYHOE IMPOU3BOAMUTCS AHAIOTHYHO
nyTeM pa30MeHUs JaHHOTO YKCJIa Ha TPYIIIBI 10 YeThIpe HUQPHI (IBOUYHBIE TETPAJIbI):

1100011011001 2y=1 1000 1101 10012)=18D916).

Jia  mepeBoja  IpoOHBIX  YacTed  JIBOMYHBIX  YUCEI B BOCBMEPUYHYIO WU
HIECTHAIATEPUUHYIO CHCTEMbl aHAJIOTMYHOE pa30MeHue Ha TpUajabl WM TeTpajbl MPOU3BOAUTCS
OT TOYKHU BMPABO (C JIOMOJIHEHHUEM HETOCTAIOIIMX MOCIETHUX ITUDP HYIAMHU):

0,11000111012=0,110 001 110 1002)=0,6164s)

0,1100011101(10=0,1100 0111 01002=0,C7416).

IlepeBon BOCBMEPUYHBIX (LIECTHAALATEPUYHBIX) YHMCET B JBOMYHBIE IPOU3BOAMUTCS
00paTHBIM ITyTEM — COIIOCTABIIEHUEM KaXKJOMY 3HAKY YKCJIa COOTBETCTBYIOIIEH TPOMKU (YETBEPKH)
JTBOMYHBIX ITUGD.

[lepeBo BOCBMEPUYHBIX B IIECTHAALIATEPUYHBIE YHUCIA M HAO0OPOT TMPOU3BOJAUTCS C
MCII0JIb30BaHUEM JIBONYHON WM JECITUYHON CUCTEMBI B KAUECTBE IPOMEKYTOUHOM.

1.4.3. Apudpmernyeckne onepannu HajJ ABOUYHBIMHM YHCIAMH

Ha)] qyucjiaMu, 3allMCaHHbBIMHU B J'HO6OI71 CUCTEMEC CYUCICHHUSIA MOXHO HpOI/IBBO)II/ITI)
pa3iuuHble apudMeTHdYecKue oreparuu. Tak, JUIsl CIOKEHHUS U YMHOXKEHHUsS TBOMYHBIX YHUCEl
HEO0OXOIMMO UCTIOIB30BATh CIEAYIOIINE TAOTUIIhI:

Tabauywt chodxcenus u YMHOOMCEHUA 6 06OUYUHOU cucmeme
+(0 1
010 1
111 10
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3aMeTHM, UTO IIPU JBOMYHOM CJIOXKEHUM | + 1 BO3ZHMKAeT NEPEHOC €AUHMIIBI B CTAPIIUN pa3psy —
TOYb-B-TOUYb KaK B I€CATUUHON apu(pMeTHKe:

1001 1001

+ 11 * 11

= 1100 1001
+ 1001

=11011

Bonpochl J1si CAMOKOHTPOJISI

1. Yto moHuMaeTCs IOJ CUCTEMOU CUNUCIIEHUS?

2. Kakwue cucTteMbl cuMcieHus BhI 3HaeTe?

3. B uyem oTianumne MO3UIMOHHON CHCTEMBI CUMCIICHUS OT HEMO3HIIMOHHOM ?

4. Kakue cuCTEMBbl CUUCIEHHUS HCIOJIb3YIOTCA B BBIYMUCIUTEIBHOM TEXHUKE, U B YEM
3aKJII0YAETCS TPEUMYIIECTBO UX MCIIOJIb30BaHUs?

5. Yro Ha3pIBaeTCS OCHOBAHUEM CHUCTEMBI CUMCIIEHH?

6. KakoBbl crioco0bI epeBo/ia Yucen U3 OJHONW CUCTEMBI CUMCIICHUS B IPYTYI0?

7. Kak BBITIISAIAT TaOIHIIBI CIIOKECHUS 1 YMHOKCHHS B IBOMYHON CHUCTEME CUUCIICHUS?

Jexkuua 1.5. Eounuyst npeocmagieHus, usmepeHus u XpaHeHus 0aHHbIX

1.5.1. MNpeancrasneHne Yncen B ABOUYHOM Kopae

[IpencraBnenne uucen B MaMATH KOMIIBIOTEpa HMEET CIEHU(PHUECKYI0 OCOOCHHOCTH,
CBSI3aHHYIO C T€M, YTO B MAaMATH KOMIIBIOTEpAa OHHU JOJDKHBI pacroyiaratecsi B Oaiftax —
MUHUMAaJIBbHBIX IO pa3Mepy aApecyeMbIX sueiikax nmamsaTd. Bes mamsaTh KoMmibproTepa pazdouTa Ha
OTJeNIbHBIE YJacTKU U3 8 OuT (T.e. Ha OaiiTel). baiiTel umeror Homepa: 0, 1, 2, ..., Ha3bIBaeMble
aapecamu. /IBa coceqnux yuactka: O u 1, 2 u 3 u T.4. oOpa3zyrot aueiiky namaru OBM. T.e. onna
s4elika maMsaTH MOXKET XpaHUTh ABa Oalita miu 16 6utoB nHpopmanuu. /s coaepKkuMoro oHoON
AYEUKH HCIIONIB3YIOT Ha3BaHUE — «MAIMHHOE CIOBO» WM IPOCTO «CI0BO». OUEBHUIHO, aApecoM
qucaa CYMTAETCs ajpec MmepBoro OaifTa, T.e. 4eTHbIe 4yMcia, HaunHas ¢ 0, 2, 4, 6 u T.1. B Oaiite
MOXKET COACPIKATHCA HpOPI3BOJ'II:HI;II>i KOJ U3 BOCbMH JBOWYHBIX pa3psaa0B, U 3aaa4a IMPEACTaBICHUA
COCTOUT B TOM, YTOOBI yKa3aTh MpaBUIIa, Kak B OJJHOM MJIM HECKOJIbKUX OaifTax 3amucars 4uciio.

Uucna MOTryT OBITh II€JIblE€ TOYHBIE, APOOHBIE TOYHBIE, pallOHAJIbHBIE, UPPALIMOHAJIbHBIE,
JpoOHbIe MPHUOIMKEHHBIE, MOJIOKUTENIbHBIE U OTpULaTeabHble. YHCTa MOTYT OBITh «KapiIHKaMu»
(HampuMmep, Macca aTroMma), «TUraHTamMu» (HalmpuMep, Macca 3eMJIM), peallbHbIMHM (HampuMep,
KOJIMYECTBO CTYACHTOB B TpyIIe, pocT, Bo3pacT). M kaxaoe U3 uucen MNOoTpedyer amis
ONTUMAJIBHOT'O MPEACTABJICHUA B IIaMATH CBOC KOJTMYCCTBO 0anToB.

EnuHOro onTHManbHOTO MpeICTaBIeHUs s IeHCTBUTEIbHBIX YHCEN CO31aTh HEBO3MOKHO.
[TosTOMy MHOXeCTBa yMCeNl pa3leiWid Ha TUMBl (HampuMmep, Lenble B AUana3oHe oT ... J0 ...,
npUOJIMKEHHBIE € TUIaBAOIEH TOUKOM ¢ KOJTMYECTBOM 3HaYaux uugp ... u T.4.). 11 kaxaoro B
OTJEJILHOCTH TUIIA CO3JAETCSI COOCTBEHHBIHN CIIOCO0O MPEICTABICHMS.

[lenble uncna. Ilensle mnonoxkutenbHble uucia or 0 go 255 MOXHO TNpeACTaBUTH
HENOCPEJCTBEHHO B JBOMYHOM cHCTeMe cYHClIeHus (IBOMYHOM Koje). Takue uymcna OyayT
3aHUMAaTh OJIMH OalT B MAMATHU KOMIIbIOTEPA.

Uucna | [[Bonunsblii Kof

0 00000000
1 00000001
2 00000010
3 00000011

255 11111111
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B Takoit ¢Qopme mpencraBieHHsT Ha KOMIBIOTEpE JIETKO peau3yeTcsl JIBOMYHAS
apudMeTHKa. 3HAK YHCIA «IUTIOCY» WIH «MHHYC)» KOJHPYETCS OTACIbHBIM OUTOM. OOBIYHO 3TO
ctapunii Out. Honb uHTEpHpeTupyeTcs, KaK «ILUTI0C», eIUHUIA - KaK «MUHYC». Takum oOpaszom,
OJIHUM OalTOM MOTYT OBITh 3aKOJIMPOBAHHI IIEIIbIC YncIa B HHTEpBaie oT —128 mo +127. J[Bonunas
apudmeTuka npu 3ToM OyJIeT HECKOJIbKO YCIIOKHEHA, T.K. B 3TOM clyyae CYLIECTBYIOT JIBa KOJa,
n3zobOpaxaromux yuciao Hoap 00000000 u 100000000. B komnproTepe Ha anmnapaTHOM YPOBHE 3TO
HEO0OXOUMO MPeyCMOTPETh. JlaHHBIM crocod MmpencTaBiIeHHsI LEbIX YUCeN Ha3bIBACTCS OPIMbIM
kogoM. C OTpHULIaTeNIbHBIMU YHCIAMU HECKOJBKO TPOIIE, €CIM HUCIOIb30BaTh JOMOJHUTEIbHBIN
KoJ. B TOMOIHUTENEHOM KO/I€ MOJOKUTENIbHbBIE YHCIa COBIAAAIOT C MOJIOKUTEIBHBIMUA YUCIaMH B
IpsIMOM KOJIe, OTpPHUILIATEIbHBIE K€ YMCla NOJydaroTcs B pe3ynbrare BbluuTanus uz 100000000
COOTBETCTBYOIEro yncia. Hanpumep, 4yncio —3 moiayduT KoJ:

_100000000

00000011

- TITIT10T

B nononnutensHOM KoJie Xopoio peanusyercs apudmernka. Kaxxapiii mocneayronmii ko
MOJTy9YaeTCsl U3 MPeAbLAYIIEro NpruOaBiIeHnEM eAHHUIBI C TOYHOCTBIO 0 OUTa B IEBATOM paspsize.
Hanpumep, 5 -3 =5+ (-3)

00000101

+11111101
100000010
OTt6paceiBasi MOAYEPKHYTHIN CTAPIINIA pa3psia, TOTYyIUM 2.

Amnanoruuso uensie yucia ot 0 1o 65536 u nenvie uncna ot —32768 1o 32767 B ABOUYHOU
(LIeCTHAAIATEPUYHOM) CHCTEME CUUCICHHUS NPEICTABISIOTCS B JIBYXOAMTOBBIX sYeHKax.
CymecTBYIOT MPEACTABICHUS 1IEIBIX YUCEI U B YETHIPEX0ANTOBBIX sTUCHKAX.

JelicTBUTeIbHbIE 4YMCaa. J[eHCTBUTENbHBIE YHMCIa B MaTeMaTUKE MPEICTAaBIISIIOTCS
KOHEYHBIMU WM OECKOHEYHBIMHU JPOOSMH, T.€. TOYHOCTH TPEICTABICHUS YUCEN HE OTpaHHYCHA.
OnHako, B KOMIIBIOTEPE YUCIIA XPAHATCS B PETHCTPax U sueiKax MaMsaTH, KOTOPbIe MPECTaBIAIOT
co0o0il mocneaoBaTeNbHOCT, OANTOB C OTPaHUMYEHHBIM KOJIMYECTBOM pa3panoB. CienoBaTenbHO,
OECKOHEUHbIE MM OY€Hb JUIMHHBIC YHCIIA YCEKAIOTCS 10 HEKOTOPOM JJMHBI U B KOMIIbIOTEPHOM
NPEJCTAaBICHUN BBICTYMAIOT KaK MPUOIMKEHHBbIE. B OOJBIIMHCTBE CHUCTEM NPOTPAMMHPOBAHUS
nenast ¥ JpoOHas 4acTH B HAMCAaHUM JCHCTBUTENIBHBIX YUCEN pa3/IeAIOTCs HE 3alsATO!, a TOUKOM.

Jlnist mpeicTaBIeHUs JeMCTBUTENILHBIX YUCell, KaK OY€Hb MaJICHBKHX, TaK M OY€Hb OOJIBINNX,
yJ1I00HO UCTIIOIB30BaTh (POPMY 3aIMCH YHCEN B BUJIE TPOU3BEICHUS:

X =mgP,

['me m- ocHOBaHME CHCTEMbI CUHCIICHUS;

P — nenoe uncio, Ha3pIBaEMOE MOPSIIKOM.
Takoii cioco6 3anucu yucen Ha3bIBAeTCs MPEICTABICHUEM YHCa C TIABAIOUIeH TOUKOH.
T.e. uncno 1234,56 moxeT OBITH 3aIMCAHO:

1234,56 = 123,456*10" = 12,3456*10% = 1,23456*10° = 0,123456*10".

1
Takoe mpezacraBieHue He oAHO3HA4yHO. Ecnm manTHCca —S|m| <q (0,1 |m| <1 pua
q

necatuunoit C.C.), TO TpelncTaBiIeHHE 4YHCIAa CTAHOBUTCS OJHO3HAYHBIM, a Takas ¢opMma
Ha3bIBAeTCsl HOpMaln3oBaHHOM. Eciam «miaBaromas» TOYKa pacroyioKeHa B MaHTUCCE Tepen
nepBol 3Hauamed mudpoit, To mpu (PUKCHPOBAHHOM KOJIUYECTBE Pa3psIOB, OTBEIACHHBIX IO
MaHTHCCY, OOecledrBaeTCsl 3aluch MaKCUMAJIbHOIO KOJMYECTBAa 3Hadamux Ludp yucia, T.€.,
MaKCUMaJlbHasi TOUHOCTb.

HeﬁCTBHTeHBHBIe YJuciia B KOMIIBIOTEPAX Pa3jIMYHBIX THUIIOB 3allMCBIBAIOTCA IMO-Pa3HOMY, HO
CYIIIECTBYET HECKOIBKO CTaHIAPTHBIX MEKIYHAPOIHBIX (POPMATOB, pA3TUYAIONINXCS IO TOYHOCTH,
HO MMEIOIIUX OJIMHAKOBYIO CTPYKTYpY. PaccMoTpum Ha mpumepe 4 6aliTHOTO yuca.

32 |31 30 24 |23 22 21 2
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‘ CMenieHHbIN TOpAI0K Manrtucca

3Hak
MAaHTHUCCHI

[lepBbIit pa3psi IpencTaBICHUs] UCTIOIB3YETCS JJIA 3aliCH 3HAKa MAHTUCCHIL. 3a HUM —
rpyIa paspsoB, OMPEASISIONINX TOPSIOK, a OCTAIbHBIC Pa3psabl ONPEACISIOT aO0COIIOTHYIO
BEJIMYMHY MaHTUCCHL. Pa3meprl o0enx rpymnm paspsaoB Gukcupyrorcs. T.K. MOPSIOK MOKET OBITh
MOJIOXKUTEIBHBIM WJIM OTPHUIATEIBHBIM, HY)KHO PEIIUTh MpobJieMy ero 3Haka. BenmnunHa mopsaka
MPENCTaBISIETCST C W30BITKOM, T.€., BMECTO WCTUHHOTO 3HAUYCHUS TMOPSAIKA XPAHUTCS YHUCIO,
Ha3bIBAEMOE XAPAKTCPUCTUKON (MM CMEIIEHHBIM MOPSAKOM). JIJIsl mony4eHus XapaKTepUCTUKH
HAJ0 K MOpSAIKY NmpubaBUTH cMmemieHue. Hanpumep, mpu MCIOIB30BAHUM AJII XPAHCHHS TOPSIAKA
BOCBMHU OUT W 3HaueHui oT —128 o +127 ucnonb3yercs cmemenne 128. Toraa mist mpeacTaBieHUs
nopsijika OyayT HCIIONIb30BaThes 3HaYeHus ot 0 10 255, T.e. TOIBKO HEOTPHUIIATEIbHbIEC YK CTIA.

T.x. MaHTHCCa HOpPMAaJM30BAaHHOTO 4YHCJIAa BCerga paBHa 1, HEKOTOpPBIE CXEMBI
MIPEACTABJICHUS €€ JIMIIb MOAPa3yMeBAIOT, UCIIOIb3YS JUIIHUN pa3psi I MOBBIMICHUS] TOYHOCTH
MIPEICTABJICHUS MAHTHUCCHI.

Hcnonb3oBaHne cMeEIIeHHOW (OpPMBI TIO3BOJISET MPOW3BOAUTH OIEPAIUK HAJ| MOPSIKAMH,
Kak HaJ 0e3 3HAKOBBIMHU YHCIAMH, YTO YIPOIIAEeT ONEpalliy CPaBHEHHsI, CJIOKEHUS U BbIUMTAHUS
MOPSIIKOB. A TakKe YIPOIIAeT OINEpalyi0 CPAaBHEHHS CaMHX HOPMAIM30BAaHHBIX dYHucel. Yewm
OoJibIie pa3psAa0B OTBOJIUTCS IIOJ] 3aIIMCh MAHTUCCHI, TEM BBIIIEC TOYHOCTH MPEJACTABICHUS YUCIIA.
Uem Oompliie pa3psaoB 3aHUMACT MOPSAIOK, TEM IIUPE AMANAa30H OT HAMMEHBIIETO, OTIIMYHOIO OT
HYJISl YHCTIa 10 HAauOOJBIIEro Ynciia, MPEeICTABUMOTO B KOMITbIOTEpE IIPH 3aJlaHHOM (popmarte.

Kak u B cimyuae 1enpix 4ucell, B IpOrpaMMHBIX CUCTEMAX MOTYT MCIIOJIb30BaThCsl HECKOIBKO
TUTIOB JIaHHBIX, PEATM3YIOIIMX MOJeNb ¢ IulaBaromei Toukoil. Hampumep, B s3pike CU
MIPUMEHSIOTCSI TPU TUIIA TaHHBIX C pa3HOU «umiHOWY. lllecTHannarupaspsaiHpie KOMIMISITOPBI JJIs
IBM-coBmectumbix [1K peanu3yroT 3Tu THIBI CIEYIOIUM 00pa3oM:

Float — 4 GaiiTa, n3 HUX 23 pa3psija MaHTUCCHI U 8 OUTOB MOPSIIKA

(o1 3,4*108 10 3,4*10%, 06ecneunBaer TouHOCTH ¢ 7 3HAYAIIMMU HU(pPaMu);

Double — 8 6aiiToB, u3 HuX 52 pa3psaa MaHTucchl U 11 OUTOB nopsiaka

(ot 1,7%107% 10 1,7*10°*%® 06ecnieunBaeT TouHOCTH ¢ 15 3HAKAMH);
Long double — 10 GaiiToB, u3 HUX 65 pa3psAa0B MaHTUCCHI U 14 OUTOB MopsAKa
(ot 3,4 * 104932, obecneunBaer TOUHOCTH ¢ 19 3HAKAMH).

IloHaTne THUMa JaHHBIX. MBI yXe TOBOPHJIH, YTO MHUHUMAIBHO aJpecyeMoil eauHHIeH
naMmsTH sBJseTcs 0alT, HO MpeACTaBIeHue yncia Tpedyer 0ompiiero oobema. Takue yucia 3aimMyT
rpynny Oaiit, a azapecom uucina Oyzaer anapec mnepsoro Oaifta rpynmbsl. CliegoBaTeNbHO,
IMPON3BOJBHO B3ATBIA M3 MaMiITH OalT HUYEr0 HE CKaXeT O TOM, 4YaCThHO KaKoro
UH(POPMALIMOHHOTO O0BEKTa OT SBISAETCS — IEJO0r0 YHMCIA,UuClia C IUIABAIoOLIed TOYKOW WIN
koMmaHaoil. OTCrOIa MOXKHO CJIeJaTh BBIBOJ, YTO KpPOME 3aJladyd MpPEJCTABICHUS IaHHBIX B
JIBOMYHOM KOJie, MapajUlebHO pelIaeTcst oOpaTHas 3aj1ada — MHTEpHpeTaluyd KOJOB, T.€. KaK U3
KOIOB BOCCTAHOBUTH I€PBOHAYAJIBHEIC TAHHBIC.

Jlnst mpejicTaBiIeHUs] OCHOBHBIX BUIOB MH(oOpMaIuu (4ucia Iiensle, Yucia C IJIaBalouei
TO‘IKOI\/’I, CHUMBOIJIBI, 3BYK H T.)I.) B CHCTCMax IMporpaMMHUpOBaHHA HCIIOJB3YIOT THUIIBI JaHHBIX.
Kax/plif TUI TaHHBIX ONpeNeNseT JIOTUYECKYI0 CTPYKTYpPY NMpeICTaBIeHUs U UHTEPIpETalu s
COOTBETCTBYIOIINX JaHHBIX.

1.5.2. NpeacraBneHne CUMBONbHBLIX U TEKCTOBbLIX AaHHbIX

TecTsl SABIAIOTCS BaKHEHITUM MCTOYHUKOM HMH(popManuu. IMEHHO Takoi XapakTep UMEIOT
JKOHOMMYECKHE, IUIAHOBBIC, YYETHBIE [aHHbIC, IIPECICTABICHHBIE HAa €CTECTBEHHOM WIN
UCKYCCTBEHHOM si3bIKe. Kaxablil SI3bIK MCIOJNb3yeT CBOK 3HAKOBYIO CHCTEMY, OCHOBAHHYIO Ha
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andasurte. [InCbMEHHOCTh MOXHO paccMaTpUBaTh KaK METOJl MPEJICTaBICHHUS Ha MaTepHUaTIbHBIX
HOCHUTEJISIX 3HAKOB 3ByKOBOM CHCTEMBbI Pa3rOBOPHOTO SI3bIKA.

PaccmoTtpum, Kak KOAUPYIOTCSI CUMBOJIBI, 3JIEMEHTHI TEKCTOB, TEKCTOBBIE IOKYMEHTHI.

CumBoJIbI. JIBOMYHOE KOJUPOBAHHWE CHUMBOJBHBIX JAHHBIX MPOU3ZBOJAUTCS 3aJaHHEM
KOJOBBIX TaOJIMI, COrJIACHO KOTOPBIM Ka)KJOMY CHMBOJY CTaBSIT B COOTBETCTBHE OJIHO — WIIU
IBYx0aitToBbIi Ko, [ToMrMO 3TOTO, KOJOBasi TaOIUIIA CTABUT B COOTBETCTBUE KOJIaM KJIABHINU HA
KJIaBUAType U HayepTaHUE CUMBOJIA HA KpaHE MOHUTOPA.

KonoBbie Tabnuibl pa3pabaThBAINCh B Pa3HBIX CTpaHax B pa3Hbie BpemeHa. [losTomy, kak
MPaBUJIO, B OJHOM SI3bIKE CYHIECTBYIOT HECKOJIBKO KOJOBBIX TaOJMII, YTO OCJIOXKHSET OOpaTHYIO
3a/1a4y UHTEPIPETALUU KOJIOB.

Haunb6onee nonynspras tadauna ASCII paspaborana nactutrytoM crangaptuszanuu CIIA B
1981 r. Ee ucnonp30Baiiv, B 4aCTHOCTH, IPOTPAMMHBIC TTPOAYKTHI, pA0OTAIOIIUE TI0]] YIPABICHUEM
OC MS DOS. [Ins mpeacTaBiIeHHs OJTHOIO CUMBOJIA UCIIONIB3YETCs OJIMH 0aiT (8 OUT), T.€. KooBas
Tabmuia onuckiBaet 28 = 256 pa3nuUHBIX KOIOB.

Kozast ¢ 0 go 127 cocraBistoT 6a30Byr0 Tabnuily; Koasl co 128 mo 255 — pacuimpeHHyio
(IOTIOJIHUTENbHYIO) TaOJIHUILY.

B ocHoBHO# Tabnuile pacmnoiararoTcs yHpapisiolue KOMaHAbl 1Uid NPUHTEpoB (Koabl 0 —
31 «mepeBOon CTPOKH», «BO3BpAT KapeTKu», MM HE COOTBETCTBYIOT CHMBOJbBI), 3aT€M CIHEL.
CUMBOJIbI, 3HaKH apu(PMETUYECKUX ACUCTBUN U 3HAKU MpErnuHaHUs, TUQPbI, JaTUHCKHE OYKBBI —
MIPOTIHCHBIC U CTPOYHBIE.

JlononHuTeNbHAS Ta0NKIIa OT/IaHA HAIIMOHAJIBHBIM aaBUTaM, CUMBOJIAM IICEBIOTPAPUKU
(c TOMOIIIBIO KOTOPBIX (POPMATHUPYIOTCS TAOIHUIIBI).

[Tosnuee, npu pa3zpadborke OC Windows, Obl1a co3nana kogoBas tadnuna Windows — 1251,
B KOTOpoil 0a3oBas Tabnuila ocTajach NPEKHEW, a paclupeHHas H3MeHuWack. B 1enom,
CYLIECTBOBaHME B HaIlell CTpaHe HECKOJbKHUX KOJOBBIX TaOMUI] MOPOXKIACT 3agady
MEXCUCTEMHOTO TTPeoOpa30BaHMsl TaHHBIX.

Bo MHorux crpanax Asum 256 komoB sBHO He xBaraer. B 1991 r. mpousBoaurenu
nporpaMMHbIX npoaykToB (Microsoft, IBM, Apple) u ctanaapTU3aTOphl NPULILUIA K COTJIAILIEHUIO O
BeIpaboTke eaunHoro crapaapra ISO 10646-1 ( on xe Unicode 3.0). Kox moctpoen no 31-6utHoit
CXeMe, HO HMCTOJB3YIOTCS TOJBKO JiBa OaiTa NIl KOAMPOBAaHUS OJHOTO cMMBoja. [/[Ba Oaiita (16
6ut) cosznaror 2'® = 65536 K010B, KOTOpHIE OMHUCHLIBAIOT HU(PHI, OYKBBI JTATUHCKOIO U MHOIUX
HallMOHAIBHBIX andaBuToB, crner. CUMBOJBI, 3HaKW apudmerndeckux omnepamuii U T1.1. Bce
TEKCTOBBIE JOKYMEHTbl B ATOM KOJAMPOBKE BIBOE JJIMHHEE, YTO CHauaja 3aJepKUBAJIO €€
BHEJIPEHUE, HO COBPEMEHHBIX YpPOBEHb TEXHMUYECKHX CpPEJICTB JaeT TaKyl0 BO3MOXHOCTh. B
HacTosLIee BpeMs, TeKcTOBbIM nponeccop Word, HaunHas ¢ Bepcun Word 8.0 (Microsoft Office
97), ucnones3yet mpudtsl Unicode 3.0.

TekcroBble cTpoku. TekcToBas (CUMBOJIbHAS) CTPOKA — 3TO KOHEYHAs MOCJIEI0BATENbHOCTh
CHMBOJIOB. DTO MOXKET OBITh OCMBICIICHHBIA TEKCT WJIM TPOU3BOJIBHBIA HA00OP, KOPOTKOE CJIOBO HIIH
uenas KHura. J[JimHa CMMBOJBHON CTPOKH — 3TO KOJIMYECTBO CHUMBOJIOB B HEMl. 3alMChIBAeTCs B
naMsATh CUMBOJIbHAsI CTPOKA ABYMs criocoOaMu: 1100 4ucio, o003Havarolee JIMHY TeKCTa, 3aTeM
TEKCT, JIN0O TEKCT, a 3aTeM pa3JeIUuTeNb CTPOK.

TexcToBble TOKYMEHTHI. TEKCTOBBIE JOKYMEHTHI MCTOJB3YIOTCS I XpaHEHUs U OoOMeHa
nanHeiMUA B UC, HO CTINIONIHOM, HEe pa30UTHIA Ha JIOTMYECKHEe ()parMeHThI TEKCT BOCIIPUHUMACTCS
Tsokeno.  CTpYKTYpHpOBaHME TEKCTa JOCTHTaeTrcs (opMaTHpoBaHHUEM — CHenu(pUIecKum
pacmoyIoKeHNeM TEeKCTa MpU MOATOTOBKE €ro K meyaTtd. (s aHamm3a CTPYKTYphl T€KCTa ObLIN
pa3paboTaHbl A3BIKM PA3METKH, KOTOPHIE BMECTE C OCHOBHBIM TEKCTOM 3aIlUCHIBAIOT B TEKCTOBOM
dbopMaTe TEKCTOBbIE METKH (MapKepbl M TETH), HCIONb3yeMble [UIsi O00O3HAueHUs dacTei
JTIOKYMEHTA.

1.5.4. NpeacraBneHne 3ByKOBbIX AAaHHbIX

3BYK — 3TO ympyrasi Ipo0IbHAast BOJIHA B BO3YIITHON cpee. YTOOBI ee MpecTaBuTh B BUJE,
YUTaeMOM KOMITHIOTEPOM, HEOOXOAUMO BBITIOJIHUTH CIEAyIOIue mpeodpazoBanus (puc. 1.5.1).
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3BYKOBO# curHaji MpeoOpa3oBaTh B AJIEKTPHUUESCKUN aHAIIOT 3ByKa C TIOMOIIBI0 MUKPO(dOHAa.
DJEeKTpUYECKUN aHAJIOT IMOJyyaeTcs B HENpEephIBHOM (opMe M HENpUroAeH s oOpabOTKH Ha
UPpPoBOM KoMITbloTepe. UTOOBI TIepeBecTH CUrHaN B IU(POBOM KOJ, HAJO MPOIYCTUTH €r0 Yepes3
aHayioro-udpoBoii  nmpeodpazosarens (ALID). Ilpu BocmpousBeAeHHH TPOUCXOAWT OOpaTHOE
npeoOpa3zoBanne — mudpo — anamorooe (LIAIT). ALl u ITAIl mHaxomsTcs B 3BYKOBOWM KapTe
KOMITBIOTEPA.

|

1
|
| |
T > —_—P
3ByK ! M ! ALTI ! Kommnsrorep
1 1 1
1 1 1
! ToxoBblii aHAIOT ! JlucKpeTusanus ! O0paboTka
' 3ByKa ' AOBOUYHOTO KOJa ' Koda
Yupyras | i |
BOIIHA B | | |
1 1 1
BO3YLIHOU ! ! :
1TA A 1
cpene U U

Puc. 1.5.1. Cxema 006paboOTKH 3BYKOBOTO CHTHAIA

Bo Bpemss OmUQPPOBKM CHUTHAJI JHCKPETU3HPYETCSs 1O BPEMEHH M 10 YPOBHIO.
Juckperuszaiyisi 0 BPEMEHHU BBIMIOJIHACTCS CJEIYIOIIMM OO0pa3oM: BeChb MHEpUoA BpeMeHu T
pa3OuBaeTCsl Ha MaJible MHTEPBAJIBI BpeMEHU Af, TOYKaMH (i, t2, ..., tn. [Ipeamonaraercs, uto B
TEUCHHE UHTEpBAJIa Af YpPOBEHb CUTHAJa M3MEHSAETCS HE3HAYMTEIbHO U MOXET C HEKOTOPHIM

JOMYIICHUEM CUYHUTATHCA ITOCTOSHHBIM. Bemmunna V:A_ Ha3BIBACTCS YaCTOTOM JAUCKPETHU3aIINHN.
t

Omna u3mepsiercs B repuax. (I'm) — komu4ecTBo H3MEPEHU B TEUSHUE CEK.

Jluckperusamusi O YPOBHIO Ha3bIBA€TCSl KBAHTOBAHHUEM U BBHIMOJHAETCS Tak: 00JacTh
M3MEpEHUs CUTHAJa OT CaMOT0 MaJIOTO 3HAYEHUS X min O CaMOT0 O60IbIIOro X max pa3buBaeTcs Ha
N paBHBIX KBaHTOB, IIPOMEXKYTKOB BelnmM4MHON Ax=(X _ —X . )/ N TOYKaMH X1, X2, ... , Xn, Xi =
Xmin +Ax*(i—1). Kaxplii KBaHT CBSI3BIBAETCA C €0 MOPSIKOBBIM HOMEPOM, T.€. IEJIBIM YHCIIOM,
KOTOpOE JIETKO MOXKeT ObITh mpencTaBieHo B aouyHou C.C. Ecnu curaan mocne AUCKpeTHU3alNU

0 BpPpCMCHHU IIONAAACT B IMPOMCEIKYTOK Xi—lS)CSXi , TO €My B COOTBCTCTBUC CTAaBUTLCA KO 1.

TeopeMa HaiikBucra YTBCPKIAACT, YTO, CCJIHU CHUTHAJI OI.IH(I)pOBaH C YacTOTOM Vv, TO BbICHIAA

«CJIbIIIHMas» 4acTtoTa 6y;[eT He Oolee % . Hucmno ypOBHCﬁ I'IOI[6I/IpaCTC}I Tak, YTOOBI 3BYK HC

MMEJN BBICOKOTO YPOBHS IIyMa U «3JIEKTPOHHOTO» OTTEHKA 3BydaHus. Uncio ypoBHe# OGepeTcs Kak
2", YtoOBI M3MEPEHHE 3aHUMAJIO 11E€JI0€ YUCIIO OalT, BRIOMparoT n=8 uiu n=16, T.e. OIMH WU JIBa
Oaiira.

Bbicokoe KkauecTBO BOCHPOM3BEIEHHUS IOJydyaeTcss B (QopmaTe Jia3epHOro ayJuoaucKka Ipu
CIEeYIOIUX TMapamMeTpax oludpoBKu: yacToTa Auckperuzamuu — 44,1 ', kBanToBaHue — 16 Owur,
T.e. Ax=(X,, —X,;,)/2'"°. T.0. 1 cex crepeo 3Byka 3aiimer 2 Gaiit * 44100 Gaiit/c * 2 kan. * 1 ¢

= 176400 GaiiT quckoBoi mamsaTH. [Ip1 TOM KauecTBO 3ByKa IMOITY4aeTCsl OU€Hb BBHICOKHM.

Jnst  TeneOHHBIX TMEPErOBOPOB  YIOBIETBOPHUTEIBHOE KAaueCTBO TOJIYYaeTCsl TMPU YacTOTE
muckperu3anuu 8 k['I 1 4acToTe KBaHTOBaHUS 255 ypoBHEH, T.e. 1 0aliT, mpu 3ToM 1 cex 3ByKOBOit
3amucy, 3aiiMeT Ha nqucke 1 0ait * 8000 Oaiit/c * 1 ¢ = 8000 GaiiT.

20



1.5.7. TMpepcraBneHume rpacpuyecknx paHHbiX. [MoHATME pacTpoBON U
BEKTOPHOMN rpadmkm

N300paxkeHns PECTaBISIOTCS IBYMSI CIIOCOOaMHU.

1. T'paduyeckue 0OBEKTHI CO3AAIOTCS KaK COBOKYITHOCTH JIMHUI, BEKTOPOB — HAa3bIBAETCS
BEKTOPHOU TpauKOM.

2. TI'paduyeckne oOBEKTH POPMUPYIOTCS B BHJIEC MHOXKECTBA TOYCK (IMMKCEJICH) pasHBIX
I[BETOB U pa3HBIX SPKOCTEH, paclpeieIeHHbIX 10 CTPOKaM M CTOJO0LAaM — Ha3bIBAETCS
pacTpoBoi rpaduKoi.

Monens RGB. Uto6s1 onndpoBats 1BET, €ro Haa0 u3MepuTh. Hemenkuii yuensiii I’ pocman

chopMyIHpOBall TPU 3aKOHA CMEIICHHUS [[BETOB:
1. 3aKkoH TPeXMEpHOCTH — 000 IIBET MOXKET ObITh MPEACTABICH KOMOMHALIUEH Tpex
OCHOBHBIX I[BETOB;
2. 3aKOH HEMPEPBIBHOCTH — K JIFOOOMY IIBETY MOKHO T0100paTh OECKOHEYHO OIM3KHIA,
3. 3aKoH aJyIMTUBHOCTH — I[BET CMECH 3aBHCHUT TOJIbKO OT I[BETA COCTABJISIOIIHX.

3a OoCHOBHbIE TpH LBeTa NpuUHATHI KpacHbli (Red), 3enensiii (Green), cunuii (Blue). B
monenn RGB mro6oii 1Ber momydaercs B pe3yibTaTe CIIOKEHHUS OCHOBHBIX LBETOB. Kaxablit
COCTaBIISIOLIUI [BET MPHU ATOM XapaKTEPU3YeTCsl CBOCH SPKOCTHIO, TTOSTOMY MOJETbh HA3bIBACTCS
QITUTHBHON. DTa cXeMa NpUMEHSeTCs Uil CO3/aHus TpaduuecKnx OOBEKTOB B YCTPOWCTBAX,
U3ITy4YaIOUIUX CBET — TEJIEBU30pax, MOHUTOPAX.

Monens CMYK. B nmonmurpaduueckux cucremax HaredaTaHHBIA Ha Oymare rpaduyuecKuii
00BEKT caM HE M3Ty4aeT CBETOBbIX BOJH. M300paxkeHue ¢GopMupyeTcss Ha OCHOBE OTPaKeHHOM
BOJIHBI OT OKpAIIEHHBIX MOBEpXHOCTEH. OKpalleHHbIE NOBEPXHOCTU HA KOTOpBIE MajgaeT Oemblit
cBeT (T.e. CyMMa BCEX I[BETOB), JOJDKHBI TOTJIOTUTH (T.€. BBIUECTh) BCE COCTABJIAIOIIME IIBETA,
KpOME TOIO, LIBET KOTOPOTO Mbl BUAMM. LIBET MOBEPXHOCTHM MOKHO MOJYYUTh KpPACUTENSIMU,
KOTOpBIEC TOTJIOIIAIOT, & HE HW3NydaroT. Hampumep, eciii Mbl BUIUM 3€l€HOE JIEPEBO, TO 3TO
03HAYaeT, 4TO U3 MaIaloIIero 06eoro 1Bera (T.e. CyMMbl KPAaCHOTO, 3€JICHOT0, CHHETO), TTOTJIOMIEHbI
CUHMH M KpacHbIf, a 3eneHblii oTpaxkeH. L[Bera kpacuTesnedl AOKHBI OBITh JOMOJIHSAIOLIMMU:
rony6oit Cyan = B + (), nonmonsstommii kpacHoro; mnypnypHbeii (Magenta = R + QG),
JononHsonmii 3eneHoro; xenteiid (Yellow = R + G), gonmonuswoomui cuHero. T.K. 1BETOBBIE
KpacuTeNu IO OTPaKaIoLIUM CBOWCTBAM HE OJMHAKOBBI, TO JJISi TOBBIILIEHUS KOHTPACTHOCTH
npumensiercs eme 4yepHslil (Black). Mogens CMYK Has3Bana mo nepBbsiM OykBam ciioB Cyan,
Magenta, Yellow u mnocnemneit OykBe Black. T.k. 1mBera BBIYMTAIOTCSA, MOJEIbh HA3bIBACTCS
CyOCTpaKTHUBHOM.

OmudpoBka uzobpakenus. [lpu omudppoBke wu300pakeHHe ¢ TOMOIIBI0 OOBEKTUBA
IpOeUpYyeTCsl Ha CBETOYYBCTBUTEIBHYIO MATPUILy M CTPOK M N CTOJIOIOB, Ha3bIBAEMYIO PaCTPOM.
Kaxxaplii 271eMEeHT MaTpHIlbl — MeNbyuaiiiasi TOUKa, IpH [IBETHOM H300paKEHUU COCTOSIIAs U3 TPEX
CBETOUYBCTBHUTEIBHBIX (T.€. PETMCTPUPYIOUIMX SIPKOCTh) JAaTYUKOB KPACHOTO, 3€JE€HOr0, >KEITOrOo
nBera. Jlanee oundpoBbiBaeTCs APKOCTh KAXA0H TOUKU MO Ka)XJAOMY LIBETY MOCIEAOBATEIbHO IO
BCEM CTPOKaM pacTpa.

Ecnu ny1st konupoBaHus SIPKOCTH KaXA0W TOYKH HCIIOJIb30BATh 110 OJTHOMY OaiTy (8 OUT) Ha
Kbl 13 Tpex 1BeToB (3 * 8 = 24 Gura), To cucTeMa obecreunt npeacrasnenne 224 ~ 16,7 mm.
pacro3HaBaeMbIX IBETOB, 4YTO OJU3KO I[BETOBOCHPHUATHIO YEIOBEYECKOTO 3peHHus. Pexum
NpEeJCTaBICHUs [[BETHON rpauKu JBOUYHBIM KOJOM U3 24 pa3psioB HA3bIBACTCS MOJIHOIBETHBIM
umn True Color. I'padudeckne naHHbIE, TakkKe KaK M 3BYKOBBIC, 3aHMMAIOT OYEHb OOJBIIHE
o0beMbl Ha HocuTensx. Hampumep, eciu skpan mMonuTtopa umeer pactp 800 x 600 Touek,
n3zobpaxenue, npezacrasieHHoro B pexume True Color, 3aiimer 800 x 600 x 3 = 1440000 Gaiit.
Ecnun He TpebyeTcst BBICOKOE KadyecTBO OTOOpakeHus IBera, mpumenstor pexxum High Color,
KOTOPBII KOIMPYeT OJHY TOUuKy pactpa 2 Gaitramu (16 paspsaos gawot 2! ~ 65,5 Teicsyu 1BeToB).

PexxuM, KOTOpPBI NpH KOJUPOBAHWU OJHOW TOYKH pacTpa HCIOJIB3YeT OAWH OauT,
Ha3bIBACTCSI MHIECKCHBIM, B HEM Pa3IUYaroTCs 256 1IBETOB. ITOTO HE JOCTATOYHO, YTOOBI MepeIaTh
BECh JlMana3oH 1BeToB. Ko Kax/10i TOUKU MPH 3TOM BBIpaXKaeT COOCTBEHHO HE I[BET, & HEKOTOPBIN
HOMEp 1BeTa (WHAEKC) W3 TaOMWIBI IIBETOB, KOTOpas HasbiBaeTcs mnanutpoil. [lammtpa

21



NpUKIaabBaeTcs K (ainaMm ¢ rpaduyecKMMH TaHHBIMH W WCIOJIB3YETCS TMPU BOCHPOU3BEACHUU
U300paskeHMsL.
I'paduueckumu popmartamu daiinos seistorcs . TIFF, .GIF, JPG, .BMP, JPEG.

1.5.8. CTpyKTypbl AaHHbIX

ABTomMaTu3upoBaHHas 00paboTKa OOJBIIMX OOBEMOB JaHHBIX CTAHOBUTCS MPOIIE, €CIIU
JIAHHBIE YIIOPSII0YEHBI (CTPYKTYpUpOBaHsbl). [IpuMeHsI0TCS ciieytonme CTPYKTYphl TaHHbIX

JluneiHas CTpyKTypa AaHHBIX (CIHUCOK) — 3TO YHOPSAAOUYEHHAs! CTPYKTYpa, B KOTOPOH ajpec
JTAHHOTO OJJTHO3HAUYHO OIpeNessieTcsl ero HoMepoM (nuaekcom). [lpumep: crincok yueOHON rpynisl,
JI0Ma, CTOSILME HA OJTHOM yJIULIE.

B cnmckax, Kkak M3BECTHO, HOBBIA AJIEMEHT HAYMHAETCS C HOBOM CTPOKHU. ECIIM 31€MEHTHI
pacnoJyiararoTcsi B CTPOYKY, TO BBOJUTCA pa3/EIUTENbHBIM 3HAK MEXIy djeMeHTaMmu. [lomck
OCYIIECTBIISICTCS IO Pa3JACTUTEISIM (HAIIPUMEpP, YTOOBI HAWTH JCCSTHIN AJIEMEHT, HAJ0 OTCUUTATh
JEBATH pa3AenuTeneit).

Ecam sneMeHTHl chnmcka OJHOM JUIMHBI, CTPYKTypa HA3bIBA€TCS BEKTOPOM JaHHBIX,
paznenurenu He TpeOyrotcs. [Ipu muHe ogHoro anmemenTa d, 3Hass HOMEp 3J€MEHTa N, ero Havajo
onpenensiercs cootHomenueM d(n-1).

TabnauyHas CTPYKTypa aHHBIX — 3TO YINOPSIOUYEHHAs CTPYKTYpa, B KOTOPOH aipec JaHHOTO
O/IHO3HAYHO OIpEAeNsAeTCsS ABYMS 4YHCIaMH — HOMEPOM CTPOKH W HOMEpPOM CToyOla, Ha
MEPECECUCHUH KOTOPBIX HAXOUTCA siUEHKa C UCXOJAHBIM 3JIEMEHTOM.

Ecnm snemenThI pacmonararoTcs B CTPOUKY, BBOSTCS JIBa Pa3eIUTEIbHBIX 3HAKa — MEXKITY
3JEMEHTaMU CTPOKM UM Mexay crpokaMu. [louck, aHaJOrM4HO JMHEHHOM CTPYKType
OCYILIECTBJISECTCS MO Pa3ACIUTENSAM.

Ecnu snemeHTHl TaOnMIBl OMHOM JUIMHBI, CTPYKTypa Ha3bIBAe€TCS MATpUIIEH TaHHBIX,
pasnenuTeny B Hel He TpedyroTcs. [Ipu mmHe ogHoro snemenTa d, 3Hass HOMEp CTPOKM M U HOMEpP
cTomnb11a n, a TaKXKe CTPOK M cTondIoB M, N, Haiifem aipec ero Hayana:
d[N(m—-1)+ (n—1)].

Tabnuma Moxer OBITH TPEXMEPHOW, TOraa TpU YHCIA XapaKTEepHU3YIOT TMOJOKEHUE

AIIEMEHTA, & MOKET OBITh N — MEPHOM.

Moii komIIbrOTEP
[Tanka 1 [Tanka 2

Huck C: Huck D: Jluck H:

Prograq files

MS Office CrannapTHbie

MS Word MS Excel

Hepapxuueckas CTpyKTypa — 3TO CTPYKTypa, B KOTOPOH aApec KaKIOro 3JIEMEHTa
onpezensercs MmyreM (MapIIpyToM JAOCTYyINa), WAYIIMM OT BEpIIMHBI CTPYKTYpbl K JaHHOMY
aNeMeHTy. MepapXHyecKkylo CTpyKTypy oOpa3yloT, Hampumep, IOYTOBBIE ajpeca, ¢ailnoBas
cUcTEMa KOMITBIOTEpA:

JIuneitHast ¥ TaONWYHAs CTPYKTYpbl Oojiee MPOCTHI, YEM HepapXuyeckas , HO, €CIU B
JUHEHHON CTPYKType MOSBISETCS HOBBIM 3JIEMEHT, TO YNOPSIOYeHHOCTh cOuBaeTcs. Hampumep,
€CIIM B CIIUCKE CTYJCHTOB MOSABISETCS HOBBIA YENOBEK, PACHOJOKEHHBIH MO andaBUTy CIUCOK
HapyIaeTcs.

B nepapxnuueckoil CTpyKType BBEIEHHE HOBOTO AJIEMEHTA HE HAPYIIAET CTPYKTYPHI A€peBa.
HenocraTkoMm sBiIseTCs TPYAOEMKOCTD 3aIllUCH aIpeca U CI0XKHOCTD YIOPSAIOYABAHHUS.

H:\Stud\tsi1 1\Ivanov\Text\my_file.doc
Poccus \ PoctoBckast o6macts \ PoctoB — Ha — [lony \ yn. b. Cagoas \nom 1\kB. 11
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1.5.9. XpaHeHue AaHHbIX

IIpu XpaHeHHN TaHHBIX PELIAOTCS JBE 3a/la4M:
- KakK COXPaHUTb JaHHBIE;
- Kak o0ecreyuTh OBICTPBIA YAOOHBIN TOCTYI K HUM.

B KOMIBIOTEpHBIX TEXHOJIOTHSX €IMHULEH XpaHEHHs JaHHBIX SBJISETCSA OOBEKT
MEPEeMEHHOM JJUHbI, Ha3biBaeMblid (aiimom. Paiin — 3TO MOMMEHOBAaHHAs 00JACTh Ha BHEIIHEM
HOCHUTEIIE, COJIeprKaIlas JaHHbIE ONPEIeICHHON JITHHBI, 00J1a1at011as COOCTBEHHBIM UMEHEM.

CoBpeMmeHHble (ailuibl MOTYT coJepXaTh JaHHble pa3IMuyHbIX TUIOB. Hampumep, B
TEKCTOBOM (paiiie MOTyT cofiepKaThes rpaduyeckre BCTaBKU, TAOJIUIIBI U TIP.

Nms daiina paxTruecku HeceT B ceOe aJpecHble (PyHKIUM B MEpapXMUECKUX CTPYKTYypax.
Wms ¢aitna MOXKET UMETh PACHIMPEHHE, B KOTOPOM XPAaHATCS CBEACHUS O THUIME JAaHHBIX. [lpu
aBTOMaTHYeCKOH 00paboTke 1o THNy (ailla MOXET 3almycKaThCsl MPHIIOXKEeHHe (Tporpamma),
paboTaroliee ¢ HUM.

Jns noctyna K (Qaiiam, KOTOPbIX Ha JKECTKOM JHMCKE MOXET ObITh COTHU ThICSY,

ucnons3zyercst omnpeaeneHHoe 110, mnpegHasHaueHHOE MJiI LIEHTPAJIM30BAHHOIO YIIPABJICHUS
JTAHHBIMU.
Cucrembl ympaBiieHUS JaHHBIMH Ha3bIBAIOTCS (ailloBeIMU cuctemMamMu. VmenHo (aiinoBas
cUcTeMa pellaeT 3aJauyd pacHpeiesieHUs BHEIIHEH MaMsATH, OToOpakeHHe HUMeH (HailioB B
COOTBETCTBYIOILIME aJpeca BO BHEIIHEH NaMATH M oOecleueHue JocTyna K JAaHHbIM. biaronaps
3TOMY, paboTa ¢ (ailzlaMu BO MHOI'OM CTajla HallOMUHATh PaboTy ¢ OOBIYHBIMH JOKYMEHTAMHU.

Wudopmanus mo0oro Trma XpaHuTcs B Buze (ailyioB, BBICTYMAIONIMX B POJIM JIOTHYECKH
3aBEPILIECHHBIX COBOKYITHOCTEN JaHHBIX.

Jlnist monp3oBatestst (paiii siBIIETCSl OCHOBHBIM 1 HE/ICTTMMBIM 3JIEMEHTOM XpaHEHUS JaHHbBIX,
KOTOPBbIII MOYHO HaWTH, U3MEHUTb, YAAJIUTh, COXPAHUTh WM MEPECciaTh, HO TOJIBKO LeaukoM. C
¢usznyeckoil TOYKM 3peHus, (paiia — 3TO BCEro JIMIb IOCIENOBAaTE€IbHOCTh OaiiToB. Crocob
UCITOJIb30BaHUS MM OTOOpa)KeHHsI ITOM IOCIEI0BaTEIbHOCTH OINpenensercs TunoM daitna —
TEKCTOBBIN, 3ByKOBOM, HCIIOJIHAEMBIN MOYJIb IPOIPAMMBI U T.II.

JUis XpaHeHHsI Pa3IUYHBIX BUIOB MH(OpPMAIMK HEOOXOIMMO MCIIOJIB30BaTh MO-Pa3HOMY
ycTpoeHHble (aitnibl. Cioco0 opraHu3auy JaHHBIX (CTPYKTYypa (haiina) Ha3bIBaeTCs GOPMATOM.

daiinoBas cuctema — 310 yacth OC KOMIIBIOTEpa M TOITOMY BCEr/la HeceT Ha cebe
orneyaTok cBoHCTB KoHkpeTtHOM OC. Hekotopsie ¢opmaTsl (ailjioB CTaHAAPTU3UPOBAHBI U
JOJDKHBI mozJsiepkuBatbes o060l OC u paboTaromuMH B HEH NPUIIOKEHUSMH (HampuMmep,
rpadpuyeckue daitnel .GIF unmu JPEG). Hapsany ¢ atum Bcerna umerorcsi popMartsl, cieriudpuyHbIe
TOJILKO JUIsl IaHHOM cHCTeMbl (Hampumep, ucnoissemsle ¢aitnel MS DOS wnn Windows). Ectb
¢dbopMaThl, pa3paboTaHHbIE JIJIsl KOHKPETHBIX MPUIIOKEHUH, pabOTaoUX M0/ YIPAaBIEHUEM JTaHHOM
OC (nampumep, popmar .xls, ucnons3yemsiit MS Excel). B HekoTophIX ciyyasx mpu pa3padoTke
MPWIOKEHUH IPOrpaMMUCTaM NMPUXOAUTCS CO37jaBaTh HOBbIE (POPMATHI.

CrpykTypa (daiina Moxer ObITh MpocToil. Hampumep, TEKCT MOXKET COXpaHATHCS B BUJE
MOCJIe0BAaTENbHOCTH 0alToB, NpsiMo cooTBeTcTByromux ¢opmaty ASCIL. Ho B OGonbiinHCTBE
CllyuaeB BMECT€ C JAHHBIMHU TPHUXOJUTCS COXPAHATh M JOMOJIHUTENIBbHYIO HH(POPMALHIO.
Hampumep, ocobeHHOCTH hopMaTHUpOBaHUS TEKCTa (pa3Mepsbl CUMBOJIOB, IpUQTHI U T.11.). [Iporecc
dopmMaTHpOBaHUS MOXHO paccMaTpuBaTh, Kak NpPOLEAypY NpHUIaHHs HEKOTOPBIX CBOMCTB
¢parmenty tekcra. [loaToMy, mnst coxpaHeHus: (OpMaTUPOBAHUS HY)XKHO MMETh JIBa THUIAa KOJIOB,
Ui 0003HaueHHs OJIOKa TEKCTa, K KOTOPOMY MpHUMEHseTcs (opMaTHpoBaHUe, U Ui yKa3aHUs
cBoiicTBa (THUNA POpMATHPOBAHUS).

Ecnu cucrema ciykeOHBIX KOJOB OINpENeieHa, TO JUIsl COXpaHEHHsA TeKcTa TpedyeTcs
BCTaBKa B HETO YNpPaBJISIOUIMX CUMBOJIOB. Hampumep, Hao COXpaHUTh TaOIUIly U3 LIECTH YHUCE,
UMEIOIIYIO IBE CTPOKU U TpH cTonbdua (2 x 3):

4118

21511
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JIist XpaHEeHHsI 9UCeN MCTIONB3YIOTCS suelKu (PUKCUPOBAHHOTO pa3Mepa (Hampumep, JBa
Oaifra). [TloaTomy, eciu B ¢aiin 3amucano 6 4ucen, TO IPU YTCHUH JTaHHBIX U3 HETO HY)KHO W3BJICYb
mecTh pas mo 2 6airta. T.x. mamsate I1K nuHeitHa, To BO3HUKAET 3a/1aya, KaKk COXpPaHUTh HE TOJBKO
CaMH 4YHUCIa, HO U CTPYKTYpy Tabmuipl. OUeBUIHO, YTO €CIM TadJIMIla 3aIIOMHHAETCS TIOCTPOYHO,
TO OCHOBHBIM IapaMETPOM, OIpPEIEIeMbIM €€ BHJI, SIBJIICTCS KOJWYECTBO YHCEN B CTPOKE (T.C.
KOJIMYECTBO CcToNONOB). [losTOMYy, moroBapuBaemcs, 4TO MEpPBOE YUCIO B (Qailie — 3To IMHA
CTPOKH TaOJMIIBI, 3aT€M 3allMChIBACTCS KOJMYECTBO CTPOK, a Jajiee TMOCTPOYHO COXPAHSIOTCS
YHCIIOBBIC DJIEMEHTHI TAONMUIIBI. THUT TaHHBIX, MPEACTABISIONINN UX, TAKXKE TOJKEH ObITh OTOBOPEH.
Ywuciio cTpok HEOOXOIUMO 3allOMHHTH, YTOOBI 3HATh, TJI€ OCTAHOBUTHCS MIPH YTCHUH WH(OpMAIUH.
Tabnuna MoxeT ObITh 3anucana B ¢ailyl B BUJIE CIICAYIONIEH MOCIeI0BATEIHHOCTH:

3[2]4]1]8]2]5]11]

ChopMynupoBaHHBIMM TpaBUJIaMU JIOJDKHA OyJeT MOJIb30BaThCSl HE TOJBKO MpPOrpaMma,
COXpaHsonas Tabauily, HO U Jr00as apyrasi, KOTOpOi MoTpedyeTcss NpouecTb JaHHBIE U3 TaOJIULIBL,
T.K. (opmar dailna ompenenser crnocod NPaBUIBHOM HMHTEPIPETalu XpPaHUMbIX JIaHHBIX.
Pasmemenne B Hawanme ¢aitna Onoka ciyxeOHOH HH(pOpPMamuM YacTo HCIONB3YeTCs B
MHOTI'OYMCJIEHHBIX (popmartax, Hanpumep, B (haitnax 0a3 JaHHBIX UM rpauUECKUX JTaHHbBIX.

3aroy0BoOK CoOcTBEHHO COXpaHsieMbIe JaHHbIE
(cmy>xebHast uHGOpMaIys)

Yacto 3aroioBok ¢aitna BiriIrodaer wuaeHtudukarop ¢opmara daitna. IIporpammsl,
npeJHa3HauYeHHbIe JUId MpocMoTpa (haiijloB ONpENeseHHOro THIA, HAaYMHAIOT paboTy C YTEHUs
CIry>)keOHOI mH(OpMaIK U POBEPKH BO3MOKHOCTH BOCTIpHATHS opmara daiina.

CoBpeMeHHbIE NPOrpaMMHBIE CHUCTEMbI IO3BOJISIIOT OJHOBPEMEHHO BKIIOYaTh B (hailn
JAaHHBIE DPa3HBIX BUJOB, a 3TO TpedyeT pa3pabOTKM OYEHb CIOXKHBIX (opmaroB. [Ipumymars
npoctoil ¢opmar, KOTOpBI IO3BOJMJI Obl XPaHUTh MHOXECTBO BHJOB JaHHBIX BMeECTE,
HeBO3MOKHO. [loaromy, Hanmpumep, ans XpaHeHuss JokymeHToB B MS Office crpositcs Tak
Ha3bIBa€Mble CTPYKTYPUPOBAHHBIE XpaHUIHILA — (PAaKTHUYECKU (ailloBbIe CUCTEMBI, CIIPSITaHHbIE B
onHoM (aiine. Hamnume pasHbpix ¢GopMaTroB misi XpaHEHHS [AaHHBIX OJHOTO M TOTO K€ THIIa
3aTpyAHSAET MEPEHOCUMOCTh MX M3 CPE/bl OJHOTO NMPHIIOKEHHs (IIPOrpaMMbl) B Cpely APYroro.
[Ipobnema 0OBIYHO pemIaeTcs HCMOMB30BAaHMEM  CHEIHMAIbHBIX IPOrpamMM, HA3bIBAEMBIX

KOHBCPTOPAMHU.
BOI'IpOCbI ANA CAMOKOHTPO1A

Kak mpeacTaBistoTcs yucia B aMsTH KOMIbloTepa?

Kak mpencTaBisitoTcsi CHMBOJIbHBIC M TEKCTOBBIE TaHHBIE?

Kak mpencTaBisitoTcs 3ByKOBbIE JaHHBIE?

Kak npencrasnstorces rpadguueckre faHHbIE?

Kakumu cnocobamu popmupyrotes rpapudeckue n3o0paxeHns?

Urto Bl MOKeETE paccka3ath 0 Mojensix RGB u CMYK?

Uto BBl MOXKETE cKa3aTh 00 0COOEHHOCTSX XPAaHEHUS JaHHBIX Pa3IMYHBIX TUIIOB?

NNk W=

Jexuyusa 1.6. Ilonamue o memooax crocamusn unpopmauuu

1.6.1. [1Ba TUNa MeTOA0B CXaTusl AAHHbIX U 06N1acTN X NPUMEHEHUNA

C MozensiMu mpencTaBiieHUs] WHPOPMALMK TECHO CBs3aHA €Ile OJHa MpobiieMa — CHKaThue
uH(pOpMaLUH.

IIpu apxuBHpOBaHUM U TMepeJaye IO KaHajlaM CBA3M 00beM MH(OpMAIMM SBISETCS
OCHOBHBIM MapameTpoM. [loaTomy Monenu npencTaBieHHs] TOMOIHSIIOTCS MPOLEeypaMu CKaTus,
T.€. IUIOTHOH yIakoBKOM MH(OpMAIUH.

[IpumeHstoTCcs Ba TUIA AITOPUTMOB CHKATUS: CKAaTUE C U3MEHEHHEM CTPYKTYPhI JTAHHBIX
(oHO mpoucxoauT Oe3 MOTepH JAHHBIX) M CXKATUE C YACTUYHOM MOTeped TaHHBIX. AJITOPHUTMBI
NEepBOro THMA IMpelycMaTpUBAIOT JBE ONepaluu: ckaTue HHPOpMalMM Uis XpaHEHUS WU
nepeaayd ¥ BOCCTAHOBJICHUE TAHHBIX TOUYHO B UCXOAHOM BHJIE, KOTAA UX TpeOyeTcsl UCTIOIb30BaTh.
Takoli TuUm ckatus MpUMEHsIETCs s TekcToB (anmroputmbl Xadmana, Keyword encoding u
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Jlemnens — 3uBa). AITOPUTMBI BTOPOTO THUIA HE MO3BOJISIOT MOJHOCTHIO BOCCTAHOBUTH OPUTMHAM U
MPUMEHSFOTCS IS CKaTHsl TpadUKUA WU 3BYKA; JIJISl TEKCTOBBIX, YACIOBBIX JIAHHBIX WJIH MPOTPaMM
OHH HE IPUMEHSIOTCS.

Bonpocbl 418 CaMOKOHTPOA

1. C kako# 1esbl0 TPUMEHSIIOT CKaTUE JaHHBIX?

2. Kaxkue Tumsl aropuTMOB CKaTHUs Bbl 3HaeTe?

3. Kakue MeTonpl CKaThsl MOKHO MCIIOJIB30BaTh ISl TEKCTOBBIX (haliJIOB, @ KAKUE HEIb3s?
4. Kakue METOJIbI COKaTHS MOXHO UCIIOJIb30BaTh s Tpadudeckux (aitnos?

JIeKl(u}l 1.7. Ocnoenwie s3manwi paseumusn GLIYUCTIUMENIbHOIL MEXHUKU

1.7.1. Uctopusa passutusa cpeacte BT

CnoBO «KOMIIBIOTEP» O3HAYaeT «BBIUUCIMUTEIbY», T.€. YCTPOHCTBO MJI1 BBIYMCIICHUH.
[TorpeGHOCTH B aBTOMATH3alUN 00Pa0OTKU JAaHHBIX, B TOM YHCIIE W BHIYUCICHUH, BO3HUKIIA OYE€Hb
JaBHO. MHoOrue ThICSAYM JIET Has3al Uil CueTa MCIOJIb30BAINCH Malbllbl, CUETHBIC IAJOUYKH,
KaMeIIKH, BepeBKH C y3enkamu. boxee 1500 net Hazaq ans BEIYMCICHHUA CTAIN UCIIOIB30BATh abaK
(pa3HOBUIHOCTBIO KOTOPOTO SIBJISIFOTCSI PYCCKUE CUETHI).

B 1642 r. b3 Ilackans u300pen yCTpOHCTBO, MEXaHHUYECKH BBIMOJIHSIONIEE CIOXKEHUE
yrcen, a B 1673 1. ['ordpun Bunbrensm JleitOHUIl ckOHCTpyHpoBal apudMOMeTp, MO3BOJSIOIIUI
MEXaHUYECKH BBIMOIHATH YeThIpe apupmernyeckux neiictBus. Haumnas ¢ XIX B. apudmomerps
HOJYYUJIM OYEHb IMPOKOE NpHUMeHeHHe. Ha HMX BBINOJHIM ke apTUIUIEPUNHCKON CTpenbObl.
CymiecTBoBana u crieuaibHas mpogeccrs — CYSTYHK — YEIOBEK, PadOTAIOMNN ¢ apu(pMOMETPOM,
OBICTPO M TOYHO COOJIOJAIOIIMI ONpEAEICHHYI0 IO0CIe0BaTeIbHOCTh MHCTPYKLUN (Takas
[IOCJIEI0BATENbHOCTh MHCTPYKIMIM IOJyuusia Ha3BaHUE «mIporpamma»). Ho MmHorme pacuersl
MPOU3BOIMIINCH MEJICHHO — JJaXKe JIECATKH CUYETUYMKOB JIOJKHBI ObUIH paboTaTh HECKOJIBKO HEETh
u MmecsneB. [IpuynHa npocrta — Mpu TakuWX pacdyerax BbIOOp BBHIMOJIHSAEMBIX JEUCTBUN U 3aIUCh
Pe3yabTaTOB MPOU3BOAMIMCH YEIOBEKOM, a CKOPOCTh €ro paboThl BECbMa OrpaHUYEHA.

B nepBoit monoBune XIX B. anrnwmiickuii marematuk Yapias3 br0Oumx mombiTancs
IIOCTPOUTH YHUBEPCAIBHOE BBIUNCIUTEIBLHOIO YCTPOUCTBO — AHAJMTHYECKYI0 MAIIMHY - KOTOpas
JIOJKHA ObLTa BBITMOJHATH BBIYUCICHUS 0€3 yJacTus yenoBeka. st 7Toro oHa JI0KHA Oblla yMETh
UCTIOJIHATh TPOTpaMMbl, BBOJAMMBIE C TOMOIIbI0 HepdokapT (KapT M3 IUJIOTHOW Oymaru c
uH(popMalrel, HAaHOCUMOM C TOMOIIbIO OTBEPCTUM, KOTOpbIe MpuayMan XKakaps, oHM B TO BpeMs
y’Ke IIUPOKO YMOTPEOISUINCh B TKALKUX CTaHKaX), U UMETh «CKJIaJ» JJs 3allOMUHAHUS TaHHBIX U
IPOMEXYTOUHBIX pe3ylbTaToB (mMaMATh). b300mmx He cMmMor [OoBecTH 10 KOHIa paldoTy Mo
CO3JaHHMI0 AHAWINTUYECKOW MAIlMHBI — OHA OKAa3aJlaCh CIMIIKOM CIIOKHOM Ul TEXHUKH TOTO
BpeMenu. OmHako, OH pa3paboran Bce ocHOBHBIE uaeu. B 1943 r. amepukanen ['oBapa DiikeH ¢
OMOIIBI0 paboT b360uIkKa Ha OCHOBE NIEKTPOMEXAHUYECKHUX pelie CMOT MOCTPOUTh Ha OJTHOM M3
npennpustTuit gupmel IBM Takyio mammHy mnoj HazBaHueM «Mapk-1». Eme panblie uaeu
ba60umxa ObUIM MEepeoTKphITHl HemenkuMm uHxkeHepoM Konpagom Llyse, xoropeiii B 1941 T.
MOCTPOUJT AaHAJIOTUYHYIO MalINHY.

K TomMy BpemeHH, mOTpeOHOCTh B aBTOMATH3allMM BBIYMCICHUH (B TOM 4YHCIE W IS
BOCHHBIX HYX] — Oa/NIMCTUKU, KpUNTOrpaduu) yKe cTajla HacTOJbKO BEJIHKa, YTO HAJl CO3JIaHUEM
MaIlliH 1MOJ00HOr0 THUIA OJHOBPEMEHHO paboTajo HECKOJBbKO Ipymnn uccienonareneid. Haunnas c
1943 r. rpynma crnienuanucToB moja pykoBoacTBoM J[kona Moumn u Ilpecniepa Dkepra B CIIA
Hayaja KOHCTPYMpOBaTh MAIMHY YK€ Ha OCHOBE JJIEKTPOHHBIX JiamIl, a He pene. Mx mammHa,
HasBanHas ENIAC, pabGorana B Teicauy pa3 OwicTpee, yem «Mapk-1», ogHako mjs 3aJaHus
IIPOrpaMMBbl IPUXOJUIOCH B TEYEHHE HECKOJIBKUX YacOB WM JIaXe JHEH MOACOEAMHSTH HYKHBIM
oOpa3zom mpoBoaa. UToObl ympoCTUTH Mpolecc 3alaHus mporpamMmbl, Mouiau u DKepT cTaiu
KOHCTPYUPOBATh MalIMHY, KOTOpas Obl MOTJa XpaHUTh MPOrpaMMy B cBoeil mamsatu. B 1945 r.
paboTe OBLT TPHUBJICUEH 3HAMEHUTHIM MareMmatuk J[>koH ¢oH HeiimaH, KOTOpBIM MOATOTOBUI
JOKJIaJA 00 3TOM MallMHe, B KOTOPOM SICHO U MPOCTO CHOPMYIUPOBAN OOIIME NPHHLMUIIBI
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(YHKLIIMOHUPOBAHUS YHMBEPCAIbHBIX BBIUUCIUTEIBHBIX YCTPOMICTB, M pa3zocial €ro MHOI'MM
YYECHBIM.

IlepBblif KOMIIBIOTEP, B KOTOpPOM ObUIM BOIUIOLIEHbI HpuHUMNbI (oH Helimana, Obl
noctpoeH B 1949 r. anrnuniickum uccnenonaresneM Mopucom Yuiakcom.

1.7.2. dBonwouna 3BM

B pa3BuTHN BBIUNCIUTEILHON TEXHUKH PUHATO BBIAEIATH IATh MOKOIeHUH OBM.

= DBM 1 nokosenusi. DBM, anemeHTHON 0a30i KOTOpOoW sBisiMCh jamnbl. OHa oOnamana
MajbIM OBICTPOJIEHCTBUEM U OOBEMOM MAMATH, HEPA3BUTON OIEPALMOHHOM CHUCTEMOH,
MporpaMMHpPOBaHUEM Ha MAITMHHOM si3bIKe. Mcmonb3oBanacek B 50-¢ robl («Ypamy, BOCM).

= 3JBM II nokonenus. DBM, snemMeHTHON 0a301 KOTOPOU SIBJISFOTCS MOYIPOBOAHUKH. OHa
MMEET U3MEHSEMBbIl COCTaB BHELIHUX YCTPOWCTB, HCIOIb3YET S3BIKM MPOTrPaMMHUPOBAHUS
BBICOKOTO YPOBHSI W MPHUHIUI OMOIMOTEYHBIX mporpamM. Hamboiee Gonpiioe nmpuMeHeHHe
Hanuia B 60-¢ roasl (BOCM-6, M-220, «MuHCK-32», «BecHay).

= 3JBM III nokosiennss. OBM, xapakTepHbIMH HpU3HAKAMH KOTOPOU SIBIISIOTCSI MHTETpajibHAs
aneMeHTHass 0a3a, pa3BUTas KOH(UIypalus BHEUIHMX YCTPOMCTB C HCIIOJIb30BAHUEM
CTaHJAPTHBIX CPEJICTB COMPSHKEHUS, BBICOKOE OBICTPOIEHCTBHE U OOJBIION 00bEM OCHOBHOU
W BHEIIHEeW NaMsATH, pa3BUTas OIlepalloHHas cHcTeMa, o0ecrneurBaromas padoty B
MyJIbTUIIpOrpaMMHOM pexkuMme. [losBiaenue nepbix OBM 3TOro mokosieHHs: OTHOCUTCS K
Havany 70-x ronos (EC 9BM, CM 3BM, IBM).

= 3JBM IV nokonenus. 9BM, xapakTepHbIMU MPU3HAKAMU KOTOPOM SIBJISIFOTCSI JIEMEHTHAs
0aza Ha ocHoBe Oomnbmmx uHTerpanbHbix cxem (BUC), BupTyanbHas mnamsTh,
MHOTOIIPOLIECCOPHOCTD, MAPAIJIEIN3M BBIIIOJIHEHUS ONEpaluii, pa3BUThIE CPEACTBA JUAJIOTA.
[TosiBunace B cepenune 80-x rogos («AnboOpyc-2», [IDBM EC1841, EC1842, IBM PC).

= 3JBM V noxkosaenusi. OBM, xapakTepHbIMHI NpU3HAKAMH KOTOPOH SBIISIOTCS UCIIOJIb30BaHHE
B KauecTBE 3J€MEHTHON 0a3bl cBepxOomblnx uHTerpaidbHbX cxem (CBUC), nmpumenenue
MPUHLINIIA «YIpPaBJIECHUS IOTOKAMM JaHHBIX» (B oTiauuMe OT mnpuHuuna Qo Helimana
«yIpaBleHUE TIOTOKaMU KOMAaH/»), HCIIOJIb30BAHME HOBBIX pELICHUH B apXHUTEKType
BBIUHCIUTENLHON CUCTEMBI U IPUHIIMIIOB UCKYCCTBEHHOI'O MHTEIIJIEKTA.

Bonpochbl Ansi caMOKOHTpoOnA

1. Kakue kitoueBbie COOBITHS U3 UCTOPUHU PA3BUTUSI BBIYUCITUTEIILHOW TEXHUKHA BaM U3BECTHBI?
2. Ilo xakum npusHakam 9BM OTHOCAT K TOMY UM HTHOMY ITOKOJICHUSIO?
3. KakoBsl coBokymHbIie pu3Haku IBM 1-, 2-, 3-, 4-ro nokoneHui?

AnnapaTtHble peanusaumm MHPOPMALIMOHHBLIX NPOLIECCOB.
Jexyusn 2.1. Ilonamue evtuucaumenvHoil Cucmemol

2.1.1. KomnbloTepbl, Kak cMcTeMbl 06paboTkn nHcpopmauumn

W3pickaHue CpeACTB U METO/I0B MEXaHHU3aIMK U aBTOMATHU3aLUU paboOT — 0JIHA U3 OCHOBHBIX
3aJa4 TeXHUYECKUX AMCLUUILINH. ABTOMaTHU3alus padoT ¢ JaHHBIMU UMEET CBOM OCOOCHHOCTU U
OTJMYMUS OT aBTOMATU3aLUU APYrHUX TUHOB padoT. J[ist aToro kiacca 3ajgad MCHOJIB3YIOT OCOOBIE
BU/Ibl YCTPOMCTB, OOJBIIMHCTBO U3 KOTOPBIX ABIIAIOTCA 3IEKTPOHHBIMU MprOopaMu. COBOKYITHOCTh
YCTPOMCTB, MpeIHA3HAYEHHBIX JJIsI aBTOMAaTMYECKOW WM aBTOMATU3UPOBAaHHONH 00paboTKU
JTAHHBIX, Ha3bIBAIOT BHIYMCIUTENBHON TeXHUKON. KOHKpeTHBIM Habop B3aUMOAECHCTBYIOIIUX MEXKIY
co0OH YCTPOMCTB U Mporpamm, MpeaHasHauCHHbIN g 00CIyKUBaHUS OJHOTO pabouero ydacTka,
Ha3bIBAIOT  BBIUUCIUTENBHOW  cuCTeMOW.  lleHTpasibHBIM  yCTpPOHCTBOM  OOJIBITMHCTBA
BBIYMCIIUTEIIBHBIX CUCTEM SIBIISIETCS KOMIIBIOTED.

26



2.1.2. NpepctaBneHne MHcopmaumMm B TeXHUYECKUX YCTPOMUCTBAX

B ocHoBy mr060ro ycTpoicTBa, MpeAHa3HAuEHHOTO Jii MpeoOpa3oBaHUS WU XPaHEHUs
uHpOpMaLK, AODKEH OBbITh MOJOXKEH NPHHLIUI €€ MPEACTaBICHHS, TO €CTb €€ (PU3NUECKUi
HOCUTEJIb.

BeruncnuTenbHbIE  YCTPOWCTBA, HUCHOJB3YIONIME HEMPEPHIBHYIO (OPMY TPEICTABICHUS
uH(pOpMallMK,  HA3bIBAIOTCS  AHAJIOTOBBIMH  BBIYMCIUTENbHBIMM  MamuHamMu  (ABM).
BoerurcnuTenbHbIE YCTPOUCTBA, HCIIONIB3YIONIUE TUCKPETHYIO (pOpMY TIPEICTaBICHHS, HA3BIBAIOTCS
M (PPOBBIMU BEIYHCIUTEIbHBIMU MalHamMu (LIBM).

B Hacrosmiee BpeMs YCTpONCTBa, HCIOIB3YIOIINE HEMPEPHIBHBIA CIIOCOO MPEICTaBICHUS
nH(pOpMaliH, BBITECHSAIOTCA 0oJiee MPOrPECCUBHBIMU HU(POBBIMU YCTPOMCTBAMHU, AK€ U3 TAKUX
TPAIMIIMOHHO  «aHAJOrOBBIX» oOOjacTteid, Kkak TeneBuaeHue u  Tenedonus. Paszputue
BBIYMCIIUTENIBHBIX CUCTEM, HauaBlleecs npeumyiiectseHHo ¢ ABM, nocrenenno nepenuio k [IBM
u k cepeaune 70-rr. mpouuioro crosnerus: LIBM nonHoctsio BeitecHmm ABM.

ABM wumenu O104YHYIO CTPYKTYpY, T.€. IPEICTABISUIA COOOW CHCTEMY CBSI3AHHBIX MEXIY
co0oii 0a30BBIX eMEHTOB. CBsI3u MeXay 0a30BBIMH JJIEMEHTAMH, MX COCTaB W KOJIUYECTBO
M3MEHSITUCH Ml KaXA0u 3amaun. B kauecTBe 6a30BOT0O 3yieMEHTa MCHOIb30BAICS ONEPAlMOHHBIN
yeuimrens (puc. 2.1.1.):

EOC

stg— E,

UBLIX

UniD En

Puc. 2.1.1. OnepaniuoHHBIN yCHIINTENb

B kadecTBe 5IEMEHTOB HCIIOJB3YIOTCS PAIMOAICKTPOHHBIE KOMIIOHEHTHI: PE3HCTOPBHI,
KOHJICHCATOPBI, HHIYKTUBHOCTH. B 3aBUCHMOCTH OT THIIOB 3JIEMEHTOB, 0a30BbIl AJIEMEHT MOXKET
NPOM3BOAUTH CIOKEHHE, UHTErpHpOBaHue, AU PepeHINPOBAHNE U HEKOTOPBIE IPYTUE ONepaIiu
Hal BXOMHBIMH HanpsuKeHUAMH (Usxi, ..., Usxn), pe3ysbTaT omnepanMu CHUMAETCS B BHUJE
BbIX0/1HOTO HAnpsKeHUs (Uspix).

[IBM wumeror ropa3no 0Oosiee BBICOKYIO CIIOXHOCTh amnmapaTHOW W MpOrpaMMHON
peanuzanun. MHPOpMaIys B HUX MMEET OINpeAeIeHHbIC TPAHUIBI MPEACTABICHHUS, T.€. TOYHOCTh
npejcTaBieHuss MHGOPMAIMK KOHE4Ha. [l pacHiMpeHus] TpaHuI] MPeACTaBlICHHS HEOOXOAUMO
yBEJIMYMBATh alllapaTHYyld 4YacTh WJIM yBEJIHYMBATh BpemMs 00paboTkH. OCHOBHBIMHU
nocrouHctBaMu LIBM sBnsroTes:

— TapaHTupoBaHHasT TOYHOCTh pe3yjibTaTa, 3aBHUCAINAS TOJBKO OT  TPAHMIL
NPE/ICTaBICHUS TaHHBIX;

— YHHBEpPCAIbHOCTh — CIIOCOOHOCTH OOpabaThIBaTh MJAaHHBIE JIOOBIMA METOJAMH,
MPEJICTaBISIEMBIMU TTOCIIEA0BATEIHBHOCTRIO MTPOCTHIX apU(PMETHUSCKUX U JIOTHUSCKHUX
OIlEpALINIA;

— Bo3MoxHOCTB pcajm3annuun OOJIBIIIOTrO quciia HN3BCCTHBIX YUCJICHHBIX,
MAaTEMaTUYCCKHUX METOJ0B PCUICHUA 3aaa4.

2.1.3. dusuyeckue u Jsiocuyvyeckue npuHyunbl pabomsl KoMnbromepa.
Basoebie nno2u4vyeckue onepayuu. lMpuHyun ebINOJIHEHUs NMPo2pamMM.

Jlromu, nanekue OT TEXHWKH, 4acTo cMOTpsAT Ha OBM wum ap. nudpoBbie 3JIEKTPOHHBIS
YCTPOMCTBA, KaK HA HEYTO TAUHCTBEHHOE M HEMOCTHMKHUMOE. TeM He MEHee, BCE 3TU yCTPOKCTBA
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paboTaloT B CTPOrOM COOTBETCTBUM C YETKHMHU JIOTHYECKHMMH 3aKOHaMHU. 3HAHUE U MOHHMMAaHHE
ATHX 3aKOHOB TIOMOTaeT B OOIICHUH ¢ KOMITBIOTEPOM.

B ocHoBe Bcex BBIBOJIOB KOMIIbIOTEpA JIeXKaT TpU OCHOBHBIE omeparuu: «U», « TNy,
«HE». lHOr1a 3TH onepanuy Ha3pIBalOT «TPEMsi KUTaMU MAIIUHHOM JIOTUKWY.

[Ipu 3anucu TOrMYECKUX BBIPAXKEHHUI MCIOJb3YeTCs CIEHHAIBHBIN A3bIK, KOTOPBIA MPUHSAT
B MaIIMHHON Joruke. OCHOBOMOJIOKHUKOM MaT. JIOTUKH SIBJISIETCS] BEJIMKUIT HEMELIKUNA MaTeMaTUK
I'otrppun Bubrensm JleiiOuaun. OH caenal MOMBITKY ITOCTPOUTh YHUBEPCATBHBIM S3BIK, C
MOMOIIIbI0 KOTOPOTO CHOPBI MEXAY JIIOJAbBMH MOXHO ObUIO OBl paspemarh IOCPEICTBOM
BerynciieHnii. Ha 3amoskenHom JleitOHuIeM ¢yHmamente upnanjackuii matematuk Jxopmk Bynb
MOCTPOUJI 3/TaHUE HOBOW HAYKHM — MAaTEMaTUIECKOU JTIOTUKH (AITeOphI JIOTHKH), KOTOpPasi B OTIHYUE
OT OOBIYHOM anreOphl ONEpUpyeT HE YMCIaMH, a BbickazbiBaHUSMU. B uects JI. Byns mornyeckue
MIEPEMEHHBIC B SI3bIKE MPOrpaMMupoBaHus [lackaib B MOCIEACTBUN HA3BAIH OYJICBCKUMHU.

Buickazvieanue- >to 1mo0oe YTBEp)KICHHE, OTHOCHUTEIBHO KOTOPOTO MOXHO CKa3aTh
HMCTUHHO OHO WJIM JIO)KHO, T.€. COOTBETCTBYET OHO JE€HCTBUTEIHLHOCTH WM HEeT. Takum o6pa3om, 1o
CBOCH CyTH BBICKa3bIBaHHUS (PAKTUUYECKH SIBISIOTCA JIBOMYHBIMHU OOBEKTaMHU MU TMOITOMY YacTo
HMCTUHHOMY 3HAYEHUIO BBICKA3bIBaHUS CTaBIT B COOTBETCTBUE 1,a moxkHoMy - 0. Hampumep, 3anuch
A=1 o3Hauaer, 4YTO BbICKa3bIBaHUE A - HCTUHHO.

Bricka3zpiBanust MOryT OBITh TPOCTBIMH M CJIOXHBIMU. [IpocThie -COOTBETCTBYIOT
anreOpanvyeckuM IEepEeMEHHBIM, a CJIOXHbBIC SBJISIOTCS AaHAJOrOM ajredpanyeckux (QyHKIUH.
OYyHKIUM MOTYT TMOJYy4aTbCsl MyTeM OOBEAWHEHUS IEPEMEIIEHHBIX C TMOMOIIBI0 JIOTHYECKUX
NIEUCTBUIA.

Camoii npocToii oruueckou omneparueit spisercs onepanus «HE» (mo apyromy e€ uacto
HA3bIBAIOT OTpPHUIIAHUEM, IOIMOJIHEHHWeM WM uHBepcuei u oOo3HauaroT NOT X). Pesynbrar
OTPHUIIAHMS BCET/1a MPOTUBOMOJI0KEH 3HAYCHUIO apTyMEHTA.

Jlornueckas onepauus «HE» sBusgercs yHapHOM, T.e. MMEET BCEro OAMH omnepaHia. B
ornmuune ot «HE», omepatmu «M» (AND) u «WJIW» (OR) saBndiooTcs OMHAPHBIMH, T.K.
MPEJICTABISIFOT COOOU pe3yabTaT ASHCTBUIM Hall ABYMS TOTUYECKHUMH BETHYHMHAMH.

Jlornueckoe «M» emeé 4acTo Ha3bIBAIOT KOHBIOHKIMEH, WU JIOTUYECKUM YMHOKEHHUEM, a
«MJIN» — §[u3bIOHKOMEH, WM JIorMdeckuMm  cinoxkenuem. Yacto B BT  ucnmosb3yror
JIOTIOTHUTEIIBHYIO JIoTHdeckyto onepanuio “nckimoyatoniee MJIN”(X XOR Y), kotopast oTiinyaercs
ot «1JIN» Tonsko npu X=1, Y=1.

X NOT X
0 1
1 0

X |Y [XandY [XorY X xor'Y
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 1 1 1 0

Omnepauus «M» umeer pe3ynbTaT “UCTHHA” TOJBKO B TOM Cllyyae, eciii o0a ornepaHia
VCTUHHBI.

Onepanus «MJIN» “mMeHee npuBepeyiMBa” K UCXOIHBIM JaHHbIM. OHa AaeT “UCTUHY’ eciu
3HaUYCHHE “UCTHHA” WMEeT XOTs Obl OJWH W3 OmepaHaoB. B cimydae, korga crmpaBenuBBI 00a
apryMeHTa OJHOBPEMEHHO, pEe3yJbTaT TaKKe HWCTHHHBIM. B Tabmumax MCTUHHOCTH yKa3aHBI BCeE
BO3MOXHBIE KOMOMHAIIMM JIOTMUECKUX NEepeMEHHbIX X M Y, a TakkKe COOTBETCTBYIOLIHE UM
pe3yabTarel onepauuid. Tabmuia MCTUHHOCTH MOXET pacCMaTpUBaTbCS B KadecTBE OJHOTO M3
Croco00B 3a/IaHMsI JIOTHYECKOU (PYHKITUH.

28



Omneparmuun «WNy», «UJIN», «HE» 00pa3yloT MOJHYIO CHCTEMY JIOTHUECKHX OMEpaluii, U3
KOTOPBIX MOKHO IIOCTPOUTH CKOJIb YTOJIHO CJIIOKHOE JIOTHYECKOE BBIPAKCHUE.

O6pabotka unpopmanuu B DBM mpoucxoaut myTéM IOCIEIOBATEILHOTO BBINOJIHEHUS
JIEMEHTapHbIX onepaunid. K HUM OTHOCATCA: yCTaHOBKAa - 3alUCh B  OIEPALlMOHHBIN
3JeMeHT(HanpuMep, PerucTp) ABOMYHOrO KOJAa: MpHeM- Nepenava (mepes3amnuch) Kojaa U3 OJHOTO
JJIEMEHTa B JPYroil; CIBUI- HW3MEHEHHME IIOJOKEHMsS KOJa OTHOCUTEIBHO HCXOJHOIO;
npeoOpa3oBaHue- IEPEKOJAUPOBAHME; CIIOKEHHE- apu(METHYECKOE CIIOKEHHE WM IIeJIbIX
JIBOMYHBIX 4YHUCEJI- HEKOTOpble Jpyrue. Jliusd BBIIOJHEHMS KaXIOW H3 HJTUX ONEpalyi
CKOHCTPYMPOBAHBbl ~ DJIGKTPOHHBIC  Y3JIbl, SIBJISIFOIIMECS OCHOBHBIMHM  y3JaMH  LU(POBBIX
BBIYUCIUTENBHBIX MAIIMH- PETUCTPBI, CYETYUKH, CYMMATOPBI, Tpeodpa3zoBaTeIn KOJAOB U T.1.

B ocHoBe kaxao0il W3 3J€MEHTapHBIX ONEpalrid JIEKUT HEKOTOpPAasl IMOCIEN0BATEIBHOCTh
naorudeckux aeicrsuil. Hanpumep, onepanus cnoxenus 1Byx yucen: 3+6. Umeem:

011
+110

1011

Ha xaxaoMm sineMeHTapHOM IIare JABYM JBOMYHBIM LHU(pPaM COMOCTABIACTCS JABOHUYHOE
yrcno (OAHO WM AByx3HauHoe) mo mpaBwiam: (0;0) = 0, (0;1) =1, (1;0) =1, (1;1) =10.
Takum oOpa3om, ciokeHHe HU(P MOXKHO OMUCATh JOrMYeckond OwmHapHO QyHKIMer. Ecmu
JIOTIOJTHATH 3TO JIOTHYECKHUM IPABUJIOM IIEPEHOCA €IWHUIIBI B CTAPIIUK pa3psi, TO CIOKCHHE
MOJIHOCTBIO CBEACTCS K IEMOYKE JJOTHYSCKUX OTEepPaIInid.

PaccmoTpum ycinoBHbIE 0003HaUeHUs1 6a30BBIX TOTUYECKUX JIEMEHTOB.

a & |[a*b a [ a+b a 1] a a =1 |a+b
1l b
b B b |
«N» «IIN» «HE» «X NJIN»

[Ipocreiimme 10ruuecKue 3IEMEHThl MOXKHO peajn30BaTh alaparHo. JTO O3HAyYaeT, YTo
MOJKHO CO3/1aTh 3JIEKTPOHHBIE YCTPOICTBA HAa TPAH3UCTOPAX, PE3UCTOPAX U T.II, KaXas U3 KOTOPBIX
MMeeT OJIMH WM JBa BX0Ja JJIs MOoJauu YINpaBIsSIOUINX HaNpsyKEHUH U OJUH BBIXOJ|, HANIPSKEHNE
Ha KOTOpPOM orfipeiensercs Tabnuueil uctuHHocT. Ha mpaktuke goruyeckoMy “aa” (PHcTUHA”, WK
ugpa 1) cooTBETCTBYET HAJIMUME HANPSKEHUs, JJoruueckomy “Her” (“noxsp”’, unu uudpa 0) — ero
OTCYTCTBHE.

B kadecTtBe mpumepa NpPUMEHEHHs JIOTHYECKHMX 3JIeMEeHTOB B BT Bo3pMeM ycCTpoMCTBO,
HasbpIBarouieecss cymmMaTopoMm. Ero Ha3HaueHHE - HAXOKIEHUE CYMMBI JIBYX JBOMYHBIX UHCEIL.
PaccmoTpum mpocrteiiniee yCTpOHCTBO, SBISIIOIIEECS 3BEHOM CymMmaropa — MOJyCyMMaTop -
peau3yIoLNi CI0KEHNE IBYX OJHOPa3pAIHBIX IBOMUYHBIX YUCEN, KOTOpble 0003HaunM A u B. B
pe3ysbTaTe Mnoixydaercs AByXpaspsiHoe 1BoudHoe yucio. Ero muanmyro nudpy oboznagaem S, a
CTapIly0, KOTOpasi MPH CI0KEHUU MHOTOPa3pAIHBIX 4Kces OyJeT nepeHeceHa B CTapIiuil pa3ps,
yepe3 Co (ot anrnmiickoro Carry out-"BBIXOIHOM TIEpeHOC”).

O06e 1 dpbl MOKHO MOIYUYHUTH IO CIEAYIOLUIMM JOTMYECKUM (popmynam:

S=(A4 *B) + (A* B); Co=A* B.

UYepra Hax cumBosioM o6o3HaudaeT omnepanuio NOT.

DTO JIETKO MPOBEPUTH MEPeOOPOM BCEX YETHIPEX BO3MOXKHBIX CIy4aeB COUETAHUS 3HAUCHUIN
A u B, no Tabnute.

Tabnuua UCTUHHOCTU ANs NOAyCyMMaTopa.
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MpeicienHo o0beauHUM cTosOBl A, B 1 Co. IlonmydyeHHas tabiuiia HamoMuHAeT 0a30BBIN
asieMeHT «M».

AHAJIOTUYHO CpaBHUB TEpBbIe TpU cTojOma A, B m S c Tabmuneld MCTUHHOCTH s
PacCMOTPEHHBIX JIOTUYECKUX IJIEMEHTOB, OOHAPYKEHHUEM MOAXOASIIUHN I HAITUX IIeJIei SJIeMEHT
«uckmoyatomee MJIN”. Takum 06pazom, i peaau3aiuy MoJyCcyMMaTopa J0CTaTOYHO COCTMHUTD
napajuieJIbHO BXO/IbI IBYX JIOTHYECKUX 3JIEMEHTOB.

Jlornyeckas cxema rnosiycymmaTopa.

B B

A 4

>
v

e
>
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A 4
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— AB+AB=S
1J AB

\ 4

\ 4

\ 4

A) C UCIIOJIb30BAHHUEM JIMIIIb 0a30BBIX JIOTHYECKUX 3JIEMEHTOB.

& Co

b) ¢ ucnonp3oBanuem “nckimrovaroriero NI,

[Ipn mnoctpoenun @yHkuHOHANBHBIX Yy3710B KC uUCHONB3YIOTCS 3JI€MEHTHI, KOTOpbIE
peanu3yroT 6a30BYI0 cUCTeMY JIoTHYeckuX (GyHKIMH. OTHUM U3 TaKHX 0a30BBIX HAOOPOB SBISETCS
Habop u3 Tpex (QyHkumi: nu3bloHKIUHM (Jtornyeckoe WMJIN), xonbronkiuu (noruueckoe M) u
orpunanue (nmormueckoe HE). Ha puc. 2.1.2. mokaszanbel yclioBHbIE 00O3Hau€HHs] M 3HAUYCHUS
BBIXOJIHOTO CUTHAJa B 3aBUCHUMOCTU OT BXOJHBIX cUrHajoB. Housb m3o0pakaercs Ha auarpammax
HU3KUM 3HaYCHHEM CUTHAJIA, a €AMHUIA — BBICOKUM. VICTOb3ys 3TH 06a30BbIE 3I€MEHTHI, CTPOSATCS
Bce (pyHKITMOHABbHBIC Y3761 [[BM.
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Puc. 2.1.2. ba3zoBas cucrema JJOTHYECKHX 3JIEMEHTOB ITU(DPOBBIX YCTPONCTB
2.1.3. DyHKUMNOHalNbHbIE Y35bl KOMMNbLIOTEPHON CUCTEMDI

2.1.3.1. dnemeHT namMATH

OcHoBo# M000T0 KOMIBIOTEpA SABJISETCS SUYeiKa MaMATH, KOTOpas MOXKET XPaHUTh JaHHbIC
i KoMaHael. OCHOBOH JTIO00M STYCHKU MaMSITH SBIISETCS (PYHKIIMOHATBHOE YCTPOHUCTBO, TPUTTEP
(unmu 3amenka), KOTOpoe MOXKET [0 KOMaHAe NPUHATh WU BbAATh OJMH JBOWYHBIA OUT, a,
IJIaBHOE, COXPaHATh e€ro. Tpurrep CTpouTCs Ha OCHOBE 0a30BOro Habopa JIOTUYECKHUX CXeM (pHcC.
2.1.3)).

1

S_0] ] & |0 Q
| 3

& | ! _

R, [ 1] 0

Puc. 2.1.3. Cxema Tpurrepa B COCTOSIHUM XpaHeHUs1 OUTa HHPOpMaIuy.

1 u 2 — 310 nBa snemenTa «iorndeckoe HE», 3 u 4 — nBa anementa wiornueckoe 1M-HE», koTopsie
IPEJICTaBISIIOT CO00M KOMOMHaIMIO JIornyeckux 31neMeHToB «W» u «HE». Takoil anemeHT Ha Bxoe
BBIIIOJIHSAET OIEPALMIO JIOTHYECKOTO YMHOXKEHHUS, PE3YJIBTAT KOTOPOH WHBEPTUPYETCSA HA BBIXOJE

JIOTUYCCKUM OTpPpUIAHHUEM. TpI/Irrep HUMECT JBa BbIXOJa Q )51 Q Curnan Ha BBIXOJC Q

COOTBCTCTBYCT 3HAUCHUIO, XPAHAIICMYCSA B TPUITCPE. Brixon Q HCITOJIB3YCTCA I IMOJTYYCHHA

MHBEPCHOI'0 3HaueHus curHasia. Bxoap! S u R npeanasHaueHsl A 3alMCH B TPUITEP OJHOTO OUTa
co 3HaueHueM 0 wm 1.

Jnia 3anucu B Tpurrep 1 Ha Bxoa S nogaerca 1 (puc.2.1.4.). Ha Beixone cxemsl 1 monydurcs
0, KoTOpBIIl 0OecneunT Ha BbIXoJe cxeMbl 3 eauHuiry. C BpIXoJa cXeMbl 3 €IMHUIA MOCTYIHUT Ha

BXOJI CXeMbI 4, Ha BbIXOJE KOTOPOM 3HaueHue u3MeHuTcs Ha Hoib (171 =0). DTOT HOJIb HA BXOAE
cxeMbl 3 OyAeT MoJepKUBaTh CUTHAT Ha BBIXOJE B COCTOSHUM €AWHHUIIBI. Ternmepb MOXKHO CHATh
SIMHUYHBIA CUTHAJ Ha BXOJIe S, Ha BBIXOJIC CXEMbI 3 BCE€ paBHO Oy/IeT BBICOKMA YPOBEHB, T.€.
TPUITEp COXpaHsAeT 3amvcaHHyl0 B Hero 1. EnuHuuHBI curHam Ha Bxole 3 HEOOXOAMMO
yAEPKUBATh HEKOTOPOE BpPEMsI, ITOKA HA BBIXOJE CXEMBbI 4 HE TMOSIBUTCS HYJIEBON CUTHaJ. 3aTeM Ha
BXO0J/i€ S BHOBb YCTaHaBJIMBAETCS HYJIEBOW CUTHAJ, HO TPUITEP MOJACPKUBACT €AUHUYHBIA CUTHAI
Ha BbIxozae Q, T.e. COXpaHSET 3aMHCAaHHYIO B HETO €AMHUILY. TOYHO TaKXKe, MOJAaB €AUHUIHBINA
curHai Ha BxoJ R, MOJKHO 3anucarb B TPUTTEP HOJIb.

1 0 &
| L 1
S 1 0 3 1 Q
&
12 I 4 31




Puc. 2.1.4. 3anuce B TpUrrep eIUHUIBL.

2.1.3.2. Peructpsl

Tpurrep city>kUT OCHOBOH Uil TOCTPOCHHS (YHKIIMOHAIBHBIX Y3JI0B, CHOCOOHBIX XPaHUTh
JIBOMYHBIE YMCIIA, OCYIIECTBIATh MX CHHXPOHHYIO MapaICIbHYIO Tepelnady M 3aluch, a TaKkKe
BBIIIOJIHATE C HUMH HEKOTOpBIC CIICIHMalbHBIE omnepanuu. Takue (QyHKIHOHANIBHBIC —Y3JIbI
Ha3bIBAIOTCS PETHCTPAMHU.

— T — Puc. 2.1.5. YcnoBHoe 0003HAUYCHHE TPUTTEPA.

Peructp — 310 HabOp TPHUITEPOB, YHMCIO KOTOPBIX OMpPEIENSET Pa3psAHOCTb PETUCTpA.
PazpsiiHOCTh perucrpa KpaTHa BochbMH Outam: 8-, 16-, 32-, 64- paspsmnbie peructpbl. Kpome
3TOr0, B COCTaB PETUCTPA BXOJAT CXEMbI YIIPABJIECHUS €ro paboToM.

Peructp cogepuT n Tpurrepos, odopasyromux n paspsaoB (puc. 2.1.6.). Ilepen 3amuceio
MH(pOpMaLlUK PErucTp OOHYJSETCs MoAauell €IWHUYHOIO CUTHaja Ha BXOJ «cOpoc». 3amuck
uH(OpPMAIIMK B PETUCTP MPOU3BOAUTCS CHHXPOHHO MOAauei €MHUYHOTO CUTHANA «3amuchy». ITOT
CUTHAJI OTKpBIBA€T BXOJIHbIE BEHTUJIH (CXeMbl «torndeckoe M»), u Ha Tex BXoAax Xi, ..., Xn, [JE
IOPUCYTCTBYET E€IMHUYHBIN CHUTHAJ, NPOU30HAET 3amuch eAuHUIBL. UTeHue uHbopmanuu U3
perucTpa Takke MPOU3BOAMTCS CUHXPOHHO, Mojauell curHana «YreHue» Ha BBIXOJHbBIE BEHTHIIH.
OOBIYHO pPETUCTPBI COJEPKAT JIOMOJIHUTENbHBIE CXEMBbl, I[O3BOJIAIONINE OpPraHW30BaTh TaKUe
ornepanuy, Kak cIBUT HMH(oOpManuu (perucrp caBuUra) M IMOACYET IMOCTYMAIOUUX EAMHUYHBIX
CUTHAJIOB (PETUCTPHI CUCTUUKH).

2.1.4. NNoHATHE apPXUTEKTYPbl BbIYUCIIUTENIbHON CUCTEMbI

[Ton apxutekTypoit O9BM mnoHHMMaIOT, Ipexae BCEro, OCHOBHBbIE YCTpPOWCTBAa M OJIOKH
OBM, a Takxke CTpYKTypy cBsA3eill Mexay HUMH. C TOUKHM 3pEHHUS apXUTEKTYpbl IPEACTABIISIOT
MHTEPEC JIMIIB T CBSA3U U MPUHIUIIBL, KOTOPBIE ABISAIOTCA Hanbosee 00IUMH, MPUCYILTUMU MHOTUM
KOHKPETHBIM pean3alisiM BBIYHCIUTEIbHBIX cucTeM. IMeHHo, To obliee, YTO €cTh B CTPOCHUU
OBM, 1 OTHOCHUTCS K MOHATHIO apXUTEKTYpbl. C TOYKHU 3pEHUS apXUTEKTYPbl BaXXHBI TOJIBKO TE
CBEIICHMsI O TOCTpoeHH DBM, KOTOpBIE MOTYT KaK-TO UCIIOJIb30BATHCS IIPU IPOrPaMMUPOBAHUN U
«IOJTL30BaTENIbCKOM» padboTe ¢ DBM.

X1 & S Q & vy
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Puc. 2.1.6. Cxema n- pa3psAHOrO perucTpa XpaHeHUsl C CHHXPOHHOM 3alMChI0 U YTEHUEM

Haubonee obume npuHuuns! noctpoenus 9BM, KoTopble OTHOCATCS K apXUTEKType:

—  Crpykrypa namsaru OBM;

—  CnocoObl focTyna K TaMATH M BHEIIHUM YCTpOMCTBaM;

—  B03MOXHOCTb U3MEHEHHsI KOH(UTypallii KOMIbIOTEPA;

—  Cucrema xomaHJ;

—  @opmarThl JaHHBIX;

—  Opranuzanus uaTepdeiica.
OO6o0miast BbllIECKa3aHHOE, MOYKHO CKa3aTh: «Apxurekrypa OBM — nHanbonee obimue
MPUHLMIIBI TocTpoeHust OBM, peanusyromue ynpasieHus paboToil U B3aUMOJIEHCTBUEM €€
(YHKIMOHATIBHBIX YCTPOMCTB.

2.1.5. Knaccuuyeckasn apxutektypa 9BM v npuHumnbl ooH HemmaHa

OcHOBbl yuyeHUS 00 AapXUTEKType BBIYUCIUTEIBHBIX MAIIUH 3aJ0XKWI  BEIUKUN
amepukaHckuil ydenblii /[xon ¢on Heiiman. OH mojkimroumics K CO3JaHUIO NEPBOM JIaMIOBOM
OBM ENIAC, korga ee KoOHCTpykuus Obuta yxe BblOpaHa. ®on Heliman BbIcKazan uzero
npUHIMITHATBFHO HOBOM DBM. BMecte co cBoumu komneramu I'. Tonacraitnom u A. bepkcom don
Heiiman o60ocHOBa MCIOIB30BAHUE ABOMYHOM CHCTEMBI JIJISl MPECTABICHUS YKCeNl (paHbIIe BCE
BBIUMCIIUTENbHBIE MAIIUHBI XpaHUIU oOpabaThiBaeMble dHcIa B JecITHUYHOM Buae). OHu
IIPOJIEMOHCTPUPOBAIM  MPEUMYIIECTBA JBOMYHOW CHCTEMBI JUIsl TEXHUYECKOM peanu3aiui,
y100CTBO M MPOCTOTY BHITIOJIHEHUS B HEW apu(METUYECKHX U JIOTHYECKUX OTEePALIUH.

Eme onmHoM, mOWCTHHE PEBOJIONIMOHHON WJeeH, SBIsETCS NMpeioxKeHHbIi ¢doH Helimanom
NPUHIUI «XpaHUMOM mporpammbl». OH mMepBBIA Jorajgaics, 4YTO HporpaMMa MOMKET TaKke
XpaHUThCA B BUJe HaOopa Hyled M €IMHUIl B TOH K€ MaMsATH, 4TO U oOpabaTbIBaeMble YHCIIA.
OTtcyTcTBHE NPUHIMIIAATIBHON Pa3HULIBI MEXy IPOrpaMMON U JaHHBIMU JaJI0 BO3MOXHOCTE OBM
camoii hopmMHpoBaTh JJIs ce0sl IPOrpaMMy B COOTBETCTBHUH C PE3yJIbTaTaMH BHIYMCICHUH.

Bremnaee 3anomunHaromiee ycrpoiictso (B3VY)

A A
I
I
I
1 A 4
[Ipoueccop
Yer-Bo » ApudmeTnko- Vnpasnsomee > VcT-BO
BBOJA Jlornueckoe yct- YCTPOMCTBO BBIBOJIA
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OrmnepaTHBHOE 3alIOMUHAIONIEE YCTPOHCTBO
(03Y)

Puc.2.1.7. Apxutekrypa 9BM, noctpoennoii Ha npuHiunax Gon Heiimana.
CriomHbIe TUHUH CO CTPEJIKAMH YKa3bIBAIOT HAMIPABIICHUE TIOTOKOB MH(POPMAIIHH,
MYHKTUPHBIE — YIPABJISIIOIIMX CUTHAJIOB OT MPOIIECCOpa K OCTAIbHBIM YCTPOMCTBAM.

®on HeiliMaH, KpoM€ OCHOBONOJIArarOlUMX MPUHIUIIOB JIOTMYECKOro ycrpoiictBa OBM,
IIPEIOKIII TAKKE €€ CTPYKTYPY, KOTOpask BOCIPOU3BOAMIIACH B TEYEHUE MEPBBIX JBYX MOKOJIECHHUN
OBM. OcHoBHbiMU Onokamu 10 Helimany sBnsitorcs ycrpoiictBo ympasieHus (YY) u
apudmeruko-jgorudeckoe ycrpoiictBo (AJIY) (B mociencTBuu OObSIUHEHHBIC B IICHTPATBHBIN
MPOLIECCOP), MaMSTh, BHEIIHAS [1aMATh, yCTPOHCTBA BBO/A U BbIBoA (puc. 2.1.7).

B nannoii cxeme 9BM mpoucxoauT mocineaoBaTeIbHOE CYNTHIBAHUE KOMAaH]I U3 MaMsTH U
ux BblnonHeHue. Homep (aapec) odepenHol sSUEWKH MaMaTH, U3 KOTOPOW OyIeT wu3BiIeueHa
CIeyIoIas KOMaH/a IporpaMMbl, YKa3blBa€TCs CIENUAIbHBIM YCTPOMCTBOM — CUETYUKOM KOMaHJ
B YV. Ero Hanuuue sBISIETCS OTHUM U3 XAPAKTEPHBIX IPU3HAKOB PACCMOTPEHHOM apXUTEKTYPHI.

Pazpaborannsie (o HeiiMaHOM OCHOBBI apPXUTEKTYPHl BBIUYMCIUTEIBHBIX YCTPOMHCTB
OKa3aJIUCh HACTOJBKO (YyHIaMEHTAIbHBIMU, YTO TMOJYYUIH Ha3BaHHe «(HOH-HEHMaHOBCKOU
APXUTEKTYPBD».

2.1.6 ApxutekTypbl BC cocpeaoTouyeHHOn o6paboTkmn nHpopmauum

CoBpeMeHHBIN KOMITBIOTEP COCTOUT M3 HECKONBKHUX (DYHKIIMOHAIBHBIX Y3JIOB: MPOIIECCOP,
aMsATh, KOHTPOJIJIEPHI YCTPOUCTB U T.JA. Kaxkplii y3en npeacrasiiser co00i CI0KHOE IEKTPOHHOE
YCTPOMCTBO, B COCTAaB KOTOPOTO MOTYT BXOAUTH MUJUTMOHBI JIOTHYECKHUX DIIEMEHTOB.

YpoBHU TIpe/iCTaBlIEHUE KOMITHIOTEpA:

Lughposoii nocuueckuil ypoeens — ypoBeHb IOTUYECKUX CXeM 0a30BOI CHCTEMBI SJIEMEHTOB;

MuxpoapxumexmypHulil ypogeHnb — yPOBEHb OpraHu3aluu 00padoTKu UHPOPMAIIUU BHYTPU
dbyHkoHanpHOro y3na. Croa OTHOCSATCS PETUCTPBl PA3TUYHOTO Ha3HAYEHUs, YCTPOMCTBO
00pabOTKM TOCTYNAIOIIMX KOMaHJ, YCTPOWCTBO MpeoOpa3oBaHUsl JIAHHBIX, YCTPOWCTBO
yIpaBICHUS;

Komanouwiii yposenv - Hab0Op (DYHKIIMOHAIBHBIX Y3JIOB M CBS3UW MEXIYy HHMH, CHCTEMa
KOMaH/ U JJaHHBIX, TIepeIlaBaeMbIX MEXY YCTPOHCTBAMHU.

2.1.6.1. ApxuTtekTypbl ¢ (hMKCMpPOBaHHbLIM HabOPOM YCTPOUCTB

Kommprorepamu ¢ cocpe1oTOUeHHONW 00pabOTKOM HA3BIBAIOTCS BHIYMCIUTEIbHBIE MAITUHBI,
y KOTOPBIX OJIHO HJIM HECKOJBKO 00padaThIBAIOIIMX YCTPOUCTB (MPOLIECCOPOB) PACIIONIOKEHBI
KOMIIAaKTHO M HCIOJNB3YIOT s oOMeHa MHGopMaluell BHYTPEHHHUE IIMHBI MepeAayd JaHHbIX.
KoMmnbroTepsl mepBbIX ABYX MOKOJIEHHH HUMENIH apXUTEKTYPY 3aKpBITOrO THUMA C OrPAHUYEHHBIM
HAaOOPOM BHEUIHUX YCTPOUCTB.

AJIY u peructpsl
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Puc. 2.1.8. ApxuteKkTypa KOMIIbIOTEpA 3aKPBITOTO THUIIA

Takast apxuTekTypa  XapakTepHa JUII KOMIIBIOTEpOB, 0a30oBas CHCTEMa JIOTHYECKUX
3JIEMEHTOB KOTOPBIX IOCTPOEHA Ha 3JEKTPOHHBIX JIaMIax M TpaH3UCTopax. Benenue moboro
JIOTIOTHUTEILHOTO, (YHKIIMOHATBHOTO OJIOKa OBLI COMPSDKEH C YBEIHMYCHHUEM IOTPeOIsieMoin
MOIIHOCTH, 3aHUMAEMOM IJIOIAAN U PE3KO YBEIMYHUBAI CTOUMOCTD BCEU CUCTEMBI.

KommiproTep, BBINOJIHEHHBIN O 3TOM apxutektype (puc. 2.1.8.), HE MMeNl BO3MOXHOCTU
HOJKJIFOUEHUS JJOMOJHUTEIbHBIX YCTPOUCTB, HE NMPEeyCMOTPEHHBIX pazpaboTunkoM. OnepaTtuBHas
naMsATh XPAaHUT KOMaHJbl U JIaHHBIE HUCIOJNHAEMbIX nporpamm, AJIY oOecneunBaer HE TOJBKO
YHCIOBYIO 00paboOTKy, HO M Y4acTBYET B Ipoliecce BBOJA-BbIBOJA MH(POPMALIMU, OCYIIECTBIISAS €
3aHEeCEHHEe B  ONEpaTUBHYI  mamsaTh. KaHam  BBOJa/BBIBOJIAa  NPEACTaBIsIET  COOOU
CHeLHMaTU3UPOBAHHOE YCTPOMCTBO, paboTaroliee IO KOMaHJIaM, I10aBaeMbIM yCTPOHCTBOM
ynpasineHus. KaHan jomyckaeT MOAKIIOUYEHHWE OMNPEIEICHHOIO 4YHUCIa BHEIIHUX YCTPOMCTB.
YcTpoiicTBO yrpaBiieHHs] 00€CIeUMBAEeT BBIMOJIHEHHE KOMaH] MPOrpaMMbl M YIPaBlsieT BCEMHU
y3J1aMH CUCTEMBI.

KommnbroTepsl Takoi apXuUTEKTypbl 3((EKTUBHBI NPU PEIIEHUE YHCTO BBIUYMCIUTEIBHBIX
3a7a4. OHM IUIOXO MPHUCIOCOONEHBI JUISl pealu3alud KOMIBIOTEPHBIX TEXHOJIOTUH, TPeOyrOmMX
HOJKJIIOUYEHUS JIOTIOJIHUTEIbHBIX BHEIIHUX YCTPOHCTB M BBICOKOM CKOPOCTM OOMEHa € HHUMH
MH(pOpMaLINH.

2.1.6.2 BbluucnurenbHble CUCTEMbI C OTKPbLITOM apXUTEKTYPOW

B wnawane 70-x r.r. ¢upmoit DEC ObU1 mpeanoXkeH KOMIBIOTED C apXHUTEKTYpOH,
MO3BOJIAIONIEH  CBOOOJHO MOJKIIOYATh J0Oble  mnepudepuilHple  ycTpoicTBa. ['JaBHBIM
HOBOBBEJICHUEM SIBJISJIOCH TIOJKITIOUEHHE BCEX YCTPOUCTB, HE3aBUCUMO OT UX Ha3HAUEHUSs, K 0Owyell
wune nepeaaun nHpopmanuu. [loaxiroueHne ocylecTBIAIOCh B COOTBETCTBUU CO CMAHOAPMOM
WIUHDL.

ApXHUTEKTypa KOMIIbIOTEpA OTKPBITOIO THUIIA, OCHOBaHHAas Ha KCIOJb30BAaHUHM OOIIEH IIUHBI,
npuBesieHa Ha puc. 2.1.9.

OOmiee ympaBieHHE Bced CHCTEMOM OCYIIECTBISET IEHTpalbHbI mporeccop. OH
ynpaBiseT oOIiel IIWHOW, BBIAENSAS BpeMsl IPYTMM yCTpoiicTBaMm Juis oOMeHa HHQOpMaruei.
3anoMHHAIOIIEE YCTPOMCTBO XPAaHUT HCIIOIHSAEMbIE MPOrpaMMbl M JaHHbIE. BHenHue ycrpoiicTBa
MNOJKJIIOUAIOTCA K IIMHE Yepe3 CHENUAIbHOE YCTPOMCTBO — KOHTposuiep. KoHTtpoiiep
COTJIACOBBIBAET CHUTHAJIBl YCTPOICTBA € CHUTHAJaMH IIWHBI W OCYILECTBJISET YIpaBlieHUE
YCTPOMCTBOM II0 KOMAaHJaM, IOCTYyHAalIIMM OT LEHTpaldbHOro mpoueccopa. KoHTpoiiep
MOJIKJIIOYAETCs] K IIMHE CHelHalbHBIMH yCTPOWCTBalg — MOpPTaMHU BBOJ-BbIBOAa. Kax<igiii mopt
UMEET CBOM HOMEp, M O0palleHue K HEMY npoueccolla IIPOUCXOJUT, TaK I<e KaK K quﬁKil]aMﬁTH,
o sromy Homepy. IIpomeccop MMeeT cnenualbHBIC JIMHUM YIPaBICHMs, CHTHAJI Ha KOTOPBIX
ompenenser, ooOpamaercs M Mpoleccop K sYeidke NaMsaTh WIM K TOPTY BBOJA-BBIBOJA
KOHTpOJIJIEpa BHEIIHETO YCTpodcTBa. HecmoTps Ha mpeumymiecTBa apXUTEKTYypbl C O0OIIen
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IIMHOM, OHA UMEET CEPhEe3HBIN HeoCcTaTOK. K 00IIeH mMHEe MOIKITI0YatoTCsl YCTPOMCTBA C pa3HBIMH
o0BeMaMH ¥ CKOPOCTHhIO 0OMEHa, B CBS3HM C U€M «MEIJICHHBIC» yCTPOWCTBA 3a/IepKUBAIT PabOTy
«OBICTpBIX». [lanbHeliliee MOBBINIEHWE MPOU3BOJUTEIBHOCTH KOMIBIOTEpa OBLIO HAWIEHO BO

BBEJICHUH, [JOINOJHUTEIbHOW, JIOKAIbHOW IIMHBI, K KOTOPOM IOJAKIIOYAINCH «OBICTPBIE»
yCTpOHCTBa. APXUTEKTYpa ¢ 001Iel 1 JOKAIBHOM MIMHAMHK MpuBeneHa Ha puc. 2.1.10.
LenTpanbHbIit 3anomMuHarolee YcerpoiicTBo KnaBuarypa Hpyrue
IpoLeccop YCTPOMCTBO 0TOOpaKEHHS yCTpoOHcTBa
KonTposnep KonTpomnnep KonTposnep

OO0was muHa

Puc. 2.1.9. ApxutexTypa KOMIbIOTEPA OTKPHITOIO TUIIA

KoHTposiep mMHBI aHAIN3UPYET ajpeca IMOPTOB, epeiaBaeMble IPOIIECCOPOM, U NEPEAET
UX KOHTPOJUIEPY, TOAKIIOYEHHOMY K OOIIel HITH JOKAIbHOH IIHHE.

KOHCTpYKTHBHO KOHTpOJIEp KaXIOTO YCTPONCTBAa pa3MeliaeTcss Ha oOmeil mare c
LEHTPAIBHBIM IIPOILIECCOPOM H 3aIIOMHHAIOIINM YCTPOHCTBOM HITH, €CITH YCTPOMCTBO HE SBISIETCS

LenTpanbHbIit 3anoMuHaro1ee YerpolicTBo KnaBuatypa Hpyrue
poLeccop YCTPOMCTBO 0TOOpaKEHHS yCTpoiicTBa
KonTpomep KonTpomnep KonTpomnnep
KonTpomnnep
IITHBI

OOmas muHa

JlokanpHayg mrHa

KonTpomnep

YcrpoiicTBo

Puc. 2.1.10. Apxutektypa c o011ei 1 JIOKaIbHOM IMHOA.

CTaHJAPTHO BXOJSIIMM B COCTaB KOMIIBIOTEpA, Ha CIELUAIbHOM IUIaTe, BCTABISEMON B
CreNMalbHbIE pa3beMbl Ha OOIIeH IlaTe — CIOThl pacmupeHus. [lampHelee pa3BuTHE
MHUKPORJIEKTPOHUKH IMO3BOJIWIO pa3MeliaTh HECKOJIbKO (DYHKIIMOHAIBHBIX Y3JI0B MU KOHTPOJUIEPHI
CTaHJAPTHBIX YCTPOMCTB B 0HOM MuKpocxeme CBMC. DTo COKpaTniio KOJIMYECTBO MUKPOCXEM HaA
oOmiell migare W JajJo BO3MOXHOCTh BBECTH JIBE, IONOJHHUTEIbHBIC, JIOKAJIbHBIE IIMHBI IS
MOJIKJIIOUEHHUS] 3allOMMHAIOLIET0 YCTPOMCTBA M YCTPOWCTBA OTOOpa)K€HHs, KOTOpPHIE HUMEIOT
HanOoNbIIMKA 00beM OOMEHa ¢ LIEHTPAIbHBIM MPOIECCOPOM M MEXIY COOOH. XOTS apXHTEKTypa

KOMIIBIOTEPA OCTallach MpEXKHEH, cTpykTypa coBpeMeHHoro IIK mmeer Bua, mpeacTaBieHHbI Ha
puc. 2.1.11.

LenTpanbHbIit
poLECCcCop
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JlokanpHasg I JlokanbHas

IMHa IMHA
Buneo- LenTpanpHbIii 3anomMuHarouiee
KOHTpOJLIIEP KOHTpOJLIIEP YCTPOMCTBO
KonTposnep
Npyrue OO6mmas mmuHa
YCTpOMCTBA
O yHKIIMOHATBHBIN
KOHTpOJLIEP

Puc. 2.1.11. CtpykTypa nepcoHanbHOTr0 KOMIIBIOTEPA

Llenmpanvnviti  Konmponnep Wrpaer pojb KOMMYTaToOpa, paclpeAessiomero MIOTOKU
UHGOPMALIUU MEXKIY HPOYeccopom, NAMAMbIO, YCMPOUCMEOM OMOOpad)ceHusi U OCTaJbHBIMU
y31amMu KominbioTepa. Kpome 3Toro B coctaB MUKPOCXEMBI LIEHTPAIbHOI'O KOHTPOJUIEPA BKIIFOUEHBI
YCTPOMCTBA, KOTOpBIE MOIICPKUBAIOT paboTy KommbioTepa. K HHUM OTHOCSTCS: CHUCTEMHBIN
TaliMep; yCTPOUCTBO MPSAMOro JOCTYyINa K MaMsTH, KOTOPOe o0ecrieunBaeT OOMEH JaHHBIMU MEXKIY
BHEIIHUMHU YCTPOHCTBAMM W TNAaMATbIO B NEpPUOJbI, KOTAAa 3TO HE TpeOyeTrcs: MpoLeccopy;
YCTPOMCTBO 00pabOTKH MpephIBaHUM, KOTOpOe 0OecreuynBaeT OBICTPYIO PEaKIMIO Mpolieccopa Ha
3aMpoChl BHEIIHUX YCTPONCTB, UMEIOIINX JAHHBIE ISl IEPENAYN.

OyHKIMOHANBHBIM KOHTposuiep — 3To CBUC, koTopas COAEpXHT KOHTPOJUIEPHI IS
MOAKJIIOYEHUS] CTAH/IAPTHBIX BHEIIHUX YCTPOMCTB, TAKMX KaK KJIABUATypPa, MbIIb, IPUHTEP, MOJIEM
U T.1. YacTo B COCTaB 3TOr0 KOHTpOJIJIEpa BXOIUT ayAHO-KapTa, MO3BOJISIONIAsl MOJIYYUTh Ha
BHEIIIHUX JMHAMHUKAX BBICOKOKAYECTBEHHBIN 3BYK MPHU MPOCITYIIMBAHUN MY3bIKAJIIBHBIX U PEYEBBIX
daiinos.

JUis TOAKIIOUEHHs CHenu(pHUUEcKUX YCTpOMCTBa 4YacTh OOMIEH IIMHBI, COETUHSIOIIAs
LEHTPaJbHBIA U (QYHKIMOHAIBHBIM KOHTPOJJIEPHI, UMEET CIOThI PAaCIIMPEHUs Uil YCTAHOBKH ILJIAT
KOHTPOJLJIEPOB.

I BbI1X01bI KOHTPOJIIEPOB AJI MOKIIOYEHUS

e o o

CTaHIAPTHBIX BHELIHUX yCTPOICTB

.]Iel(l(l/l}l 2.2. Cocmagé u Ha3HaYeHUe OCHOBHLIX INEMEHM OB nepcorHaibHO20
Komnblomepa

2.2.1. UeHTpanbHbIX Nnpoueccop

Lenmpanvnoiti  npoyeccop (UI) —  (yHKIMOHAIBHO-3aKOHYEHHOE  MPOTPaAMMHO-
yIpaBisieMoe YCTPOMCTBO 00pabOTKM HMH(OPMALUK, BBHIMOJIHEHHOE HAa OJHOM MM HECKOJIbKHX
CBUC. B coBpemennbix I[IK pasHbix ¢(upM NOpUMEHSIOTCS MPOILECCOPHl JIBYX OCHOBHBIX
APXUTEKTYP:

e [lomnas cucrema komana nepemennon JuymHBI — Complex Instruction Set Computer (CISC);
e CoxkparmeHnsiii Habop koMaH ¢ukcupoBanHon HBI — Reduced Instruction Set Computer

(RISO).

Becw psin mpornieccopoB dupmel Intel, yctanaBnuBaemsix B [IK IBM umeroT apXuTektypy
CISC, a mponeccopsl Motorola, wucnomsdyembie ¢upmoit Apple mns coux IIK, wumeror
apxutektypy RISC. O06e apXuTekTyphl HMEIOT CBOM jgoctomHcTBa M Hemoctatku. CISC -
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MPOIIECCOPhl UMEIOT OOmMpHBIA Habop komaHa (10 400), U3 KOTOPBIX MPOTPAMMHUCT MOMKET
BbIOpaTh, HanboJee MOIXO/AIIYI0O B JaHHOM cilydae, koMaHay. HemocrtaTkoMm sIBIsieTCs TO, YTO
OonblIOW HAa0Op KOMAaHJ YCJIOXHSET BHYTPEHHEE YCTPOWCTBO YIPABICHHS IPOLIECCOPOM,
YBEIIMYMBACT BpPEMsl HCIIOJHEHHS KOMAaHIbl Ha MHUKPONPOTpaMMHOM ypoBHE. KoMaHabl MMEIOT
Pa3INYHYIO JUIMHY U BpEMsl UCIIOJIHEHUS.

RISC — apxurekTypa wuMeeT OrpaHHYEHHBII HAO0Op KOMaHJ U Kaxjas KOMaHJa
BBINOJIHAETCSL 3a OAMH TakT palboTel mpoueccopa. Hebomibimoe 4YHCIO KOMaHA YIPOLIAET
YCTPOMCTBO ympaBieHUs mporeccopoM. K HepocTaTkaM MOYKHO OTHECTH TO, YTO €CJIM TpeOyemoi
KOMaH/Ipl B HA0Ope HET, IPOrPaMMHUCT BBIHY)KJEH PEAIM30BaTh €€ ¢ HOMOIIBIO HECKOJIbKUX KOMaH]{
U3 UMEIOILErocsi Habopa, yBEIMUUBAs pa3Mep MPOrPaMMHOTO KOJa.

VYhpoueHHass cxema Ipoleccopa, OTpa)karolllass OCHOBHbIE OCOOCHHOCTH apXUTEKTYpPbI
MHKpPO - YpOBHS, npuBeneHa Ha puc. 2.2.1. Haubonee cnoxHbIM (YHKIIMOHATBHBIM YCTPOHUCTBOM
npoleccopa sIBJIETCsl yCTPOWCTBO yIpaBJIEHUS BBIIOJHEHHEM KoMaHA. OHO COIEpIKUT:

e byghep xomano, KOTOPBIA XPaHUT OJHY MM HECKOJBKO OYEPEIHBIX KOMaHJ MPOrPaMMBbI;
YUTaeT CIEAYIOUIMEe KOMAaHIbl M3 3allOMHUHAIOIIET0 YCTPOWCTBA, IIOKA BBINOJIHACTCS
ouepeHasi KOMaH/1a, yMEHbIIasi BpeMsl €€ BbIOOPKHU U3 aMSTH;

o Jlewugpamop KomanO paclIMPpOBBIBACT KOJA ONEpall OYEepPeIHOW KOMaHABI |
npeoOpasyeT ero B aJpec Hayajla MHUKPOIPOIpaMMbl, KOTOpas pealu3yeT HCIIOJIHEHUE

KOMAH/IBL;
Cuetynx Peructpsl
Ympas KOMaH] obmero ATY
JIEHUE HA3HAYEHMS 7
" 1l A
CHHXD I
oHmM3aIL BHyTpeHHsAA IAHa
111,01
v v I3y
MHKPOKOMAaH/IbI
VYupasnenune —
BBIOOPKOIA ﬂ
ouepeHoi <— Hemmparop | —— Bydep  |—— Konrposuiep muHbI
KOMaH[ KOMaH[
IIHMHA IIMHA ~ IOMHA
ajpeca JIAHHBIX
YIIpaBIEHUS

Puc. 2.2.1. ApxurekTypa nporueccopa

o Vnpaenienue 6b100pKOl 0YepeOHOU MUKPOKOMAHObL TIPEACTABISET CO0O0M HEOONbIION
nporieccop, padoraromuii mo npuHIUNy ¢GoH Heitmana, mMeeT CBOM CUETYMK MUKPOKOMAH]I,
KOTOPBI aBTOMaTHYECKH BEIOUpAET ouepeHyo MUKpokomManay u3 [13Y mukpokoman;

o [locmosannoe 3anomunarowee ycmpoticmeo (113Y) MuUkpokoMaHj — 3TO 3allOMHHAIOLIEE
YCTPOMCTBO, B KOTOpoe MH(pOpMalus 3aMUCHIBAETCS OJHOKPATHO U 3aT€M MOXKET TOJIbKO
CUUTBHIBATHCS; OTIMYUTENHHON 0coOeHHOCTBIO [I3Y sBnsieTcss TO, YTO 3amucaHHask B HETO
nH(pOpMalLIUs COXPAHSETCS CKOJIb YrOJHO JOJT0 M He TpedyeT MOCTOSHHOIO MHUTAOIIEro
HaIpsKEHUsI.

Bribopka odepeaHON MHKPOKOMaHABI OCYHIECTBIISIETCS 4Y€pe3 OMpPENeIeHHbI HHTepBall
BPEMEHHU, KOTOPBII 3aBUCUT OT BPEMEHHU BBINOJHEHHUS MpeAbIaylled MUKpOKOMaH bl. YactoTa, ¢
KOTOPOW OCYIIECTBIISETCS BHIOOPKA MHUKPOKOMAH]I, HA3bIBA€TCA TAKTOBOW YAacTOTOM MpoIieccopa.
TakToBast 4acTOTa SIBJISIETCS BAXKHOW XapaKTEPUCTUKON MPOIECCopa, TaK KaK OMpeAeIisieT CKOPOCTh
BBITIOJTHEHUSI TPOLIECCOPOM KOMaHI, M, B KOHEYHOM UTOTe, ObICTPOIEHCTBUE MPOIeccopa.
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Apudmernko-noruueckoe  yctporctBo (AJIY) nmnpeaHazHaue€HO IS BBITOJTHCHHS
apu(MeTHUECKUX U JIOTMYECKHX omnepanuii mpeodpasoBanust nuandopmarnmu. OynkiuonansHo AJIY
COCTOMT M3 HECKOJIBKHMX CIHEIHAbHBIX PETUCTPOB, MOJIHO Pa3psAIHOTO CyMMAaToOpa U CXeM MECTHOTO
yrnpasneHus. B ocHoBe AJIY JIeXUT yCTpOHCTBO, peanusyroiiee apupMETHUYECKYIO OIEpaInIo.
Crnosxxenus 1ByX Henbix yrcen. OcTabHble apu(pMETHUECKHUE ONEepaly PEaTu3yITCs ¢ IOMOIIbIO
MPE/ACTABJICHUS] YKCENl B CHEHHAIBHOM JomnojiHuTeapHOM Koje. Cymmarop AJIY — 310 MHOro
pa3psiIHOE YCTPOMCTBO, KaXKIbIM pa3psii KOTOPOro MPEACTaBIsAET cOOOW CXeMy Ha JIOTHYECKHX
AJIEMEHTAaX, BBIIOJIHAIOIIMX CYMMHUPOBAHHME JIBYX OJHOPA3pSAHBIX JABOWYHBIX YHMCEI C Y4ETOM
nepeHoca U3 MpeIblayliero Miajiero paspsaa (momycymmarop). PesynbraTom sBisieTcss cymMma
BXOJIHBIX BEJIMYMH U TEPEHOC B CICAYIOUMH crapmmii pa3psa. Takoe QyHKIMOHAIBHOE
YCTPOMCTBO HA3bIBACTCS OJHOPA3PSAHBIM, IOJTHBIM CYMMATOPOM.

Peructper ob6mero Haznauenuss (POH) wucnonb3yrorcs ansi BpPEMEHHOTO XpaHEHUS
OTIepaH0B MCIOJHAEMON KOMaHIbl U PE3yJbTAaTOB BBHIYMCICHHUI, a TaKkXKe XpaHsT ajgpeca sdeek
namMsITH WIA TOPTOB BBOJA-BBIBOJA IS KOMaHJ, OOpAalIaloNIMXCs K MaMSATH M BHEUIHUM
ycrpoiictBam. Ecnu onepannbl xpanarcas B POH, To Bpemsi BBINIOJIHEHUs KOMaH]Ibl 3HAUYUTEIBHO
COKpAIaeTcs.

[Tpoueccoper st coBpemenHbix IIK tuma IBM PC BeimyckatoT MHOTHE (UPMBI, HO
HanboJiee pacrpoCTpaHEHHBIMH SBIISIIOTCS mpoueccopsl pupmsl Intel. Ee mocnennss paspaboTka -
npoueccop Pentium 4 (Beimyck Hawat B 2001 r.). K OCHOBHBIM OCOOEHHOCTSM AapXHTEKTYpPbI
Pentium 4 otHOCHTCSI:

B cucrembl koMaHj 100aBi€HbI HOBblE KOMaHIbl, OPUEHTUPOBAaHHbIE Ha pPadOTy ¢
BUJICO- U ayAHO - IOTOKAMH,

— HWwmeercsa cneunanpublii BHyTpeHHuit KOILI, pasmepom 256 Koaiit, koTopslii paboTaet
Ha TaKTOBOM 4acTOTE MPOIIeccopa, U UMeeT COOCTBEHHYIO IIMHY CBSI3U C MPOLIECCOPOM,
00ecreunBarOIIyI0 CKOPOCTh 0OMeHa 48 ['6aiit/c;

— BHyTpeHHssT MHKpO apxXuTeKTypa Ipoleccopa Oa3zupyercss Ha JBYX MapajuleIbHO
pa0oTarolMX KOHBeiepax KoMaHJ (CymepcKaylsipHas apXUTEKTypa), KOTOphIe
UCIOJIHAIOT Cpa3y HECKOJIbKO KOMaHJI B pa3HbIX (azax o0paboTKu (YTEeHHue,
nemudpanus, 3arpy3ka ornepaHJioB, HCHOJIHEHUE), KOHBEHephl 3aKaHUYMBAIOTCSA JBYMS
AJIY, paboraroniMid Ha yJIBOGHHOW 4YacToTe IIpoleccopa g  KOPOTKHUX
apuMeTHuyecKuX U JOrudeckux KoMauma, U AJIY 1 BEINOTHEHUS MEIJICHHBIX KOMaH];

— IIponeccop paboraer Ha wacrorax 1500 — 3000 MI'm u conaepXHUT Okojo 42 MIH.
TPaH3UCTOPOB.

@upma Intel moctaBnseT ynmpollueHHblE BapuaHThl mporeccop Pentium 4 mox Ha3zBaHHeM

Celeron, koTopslii B 1Ba pa3a jemieBiie 6a3oBoro BapuanTta. [locnennue monenu Celeron Hu B uem
HE YCTYMNAIOT «cTapliemMy OpaTy» U J1axke B HEKOTOPBIX CITy4yasiX IPEBOCXOJIAT €ro.

2.2.2. BHyTpeHHMe 3anomMuHarowme yCcTpoucTBa: onepaTtnBHoe
3anomMmuHawLlee yCTpOﬁCTBO, KW-NnamMAaTb, NOCTOAHHOE 3anoMuHatroLlee
yCTPOMUCTBO

JpyruM BaXHBIM (YHKIIMOHAJIBHBIM Yy3JIOM KOMIIBIOTEpA SIBJIETCS 3allOMHHAIOIIEe
YCTPOMCTBO, WK MHaMsATh. [lamMsiTh, B KOTOpPOW XpaHATCS UCIHOJIHSIEMbIE IMPOrpaMMbl U JIAHHBIE,
HA3bIBAETCSl OINEpaTUBHBIM 3anoMuHatromuM yctpoictBoMm (O3VY), mnu RAM (Random Access
Memory) - mamsTbio co cBOOOAHBIM jaoctynoM. O3V mo3BoniseT 3amuchiBaTh M CUUTHIBATH
nHpopMaIuo U3 SYeiKkU, oOpamasch K HEW Mo ee HOMepy WM ajpecy. Sdeiika maMaTu WMeEeT
CTaHJAPTHOE YMCIIO JIBOMYHBIX paspsnoB — ofauH Oaiit. Mudpopmarus B O3Y coxpansieTcs Bce
BpEMsI, I0Ka HA CXEMBbI ITaMATU NI0JIA€TCs IUTAHUE, T.€. OHA SABJISETCS SHEPT03aBUCUMO.

CymectByer naBa Buma O3V, ommyaromuyecss TEXHUYECKUMHU XapaKTEPUCTUKAMM:
nuHamuueckoe O3Y, wim DRAM (Dynamic RAM), u craruueckoe O3Y, wiu SRAM (Static
RAM). BeictpoaeiictBue nuaamudeckoro O3Y Ha MOpsAI0K HIDKE, 4eM crathdeckoro. OObIYHO, B
KaueCcTBE OIEPaTUBHON WJIM BUAEONAMATH Hcnonb3yercs quHamuueckoe O3Y. Cratuueckoe O3V
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HCIIONIB3YETCSl B KadyecTBE HEOOJbIIoN OydepHON cBepXOBICTpOACHCTBYIOICH mamaTtu. B xom —
naMsiITh M3 JUHAMUYECKON MaMSATH 3aHOCATCS KOMaHIbl M JaHHBIE, KOTOpBIE Iporeccop Oyner
BBITIOJHATH B IaHHBIN MOMEHT.

Ckopoctb pabotsr O3V HIKE, 4eM ObICTpPOJeHCTBHE TPOIeccopa, MO3TOMY HPUMEHSIIOTCS
pa3iryYHble METOMBI JJIs MOBBIIICHUSI €€ MPOU3BOAUTENBHOCTH. Hanpumep, pazmenienue B 0JHOM
kopmyce Mukpocxembl CBMC HeckoIbKUX MOJyJIeH IaMATH C YEPEIOBAHUEM aAPECOB.

Jlis yMmeHbIIeHHsT BIMSHUS BpeMeHU oOpamieHus mnporeccopa k O3Y u yBennueHus
IPOM3BOIUTENILHOCTH KOMITBIOTEPA JIOTIOIHUTENIFHO YCTaHABIMBAETCS CBEPXOBICTPOICHCTBYIOIIAS
OydepHas nmaMaTh, BBINOJIHEHHAs HA MUKPOCXEMax CTaTHYECKOW MaMsATH. JTa MaMsTh Ha3bIBAETCS
Kom-namareio (ot anr. Cache — 3amac). Bpemst oOpalenus K JaHHBIM B K3UI-MIAMSATH Ha TOPSIIOK
Huxke, yeM O3Y, U CpaBHHMMO CO CKOPOCTbIO paboThl camoro mpoieccopa. CoBpeMeHHbIE
IIPOLIECCOPBl UMEIOT BCTPOCHHYIO K3LI-MAaMsTh, KOTOPas HAXOAUTCS BHYTPHU IIpoLeccopa, KpoMme
3TOTO €CTh KAII-NaMATh U Ha CUCTEeMHOM raTte. UToObl UX pa3inuuaTh, OHA JEIUTCSA Ha ypoBHU. Ha
KpUCTAJIJIE CaMOI'0 IIpoLEeccopa HAXOAWUTCA KIUI-MaMsTh IEPBOTO YPOBHS, OHAa HMMEET 00beM
nopsinka 16-128 Kb6alT u camyro BEICOKYIO CKOPOCTh 0OMeHa JaHHbIMU. B kopmyce mpotieccopa, HO
Ha OT/ICITBPHOM KPUCTAILIC HAXOAUTCS KAII-TIAMATh BTOPOTO YPOBHS, KOTOpasi UMeeT 00BhEeM MOpsIKa
256 Ko6aiit — 2 Mbaiita. Koui-nmamMars TpeThbero ypoBHS paclojioXeHa Ha CUCTEMHOM IaTe, ee
00BeM MOXKeT cocTaBisITh 16 — 1000 Moaiir.

Hcnonb30BaHue MpoIieccoM KAII-MAMSTH YBEIMYHUBAET MPOU3BOAUTEIHLHOCTh MPOIECCcopa,
0COOEHHO B TeX CIydYasx, KOTJa MPOHMCXOJHT IOCIEA0BATEIbHOE MPeoOpa3oBaHNe OTHOCUTEIHLHO
HEOOJIBIIOTO YHCla JAaHHBIX, KOTOPbIE MOCTOSHHO BO BpeMsl IPeoOpa3oBaHUsl XPAHATCA B KOIII-
aMsTH.

B omnom aapecHom mpoctpanctBe ¢ O3Y HaxomuTcs  CleNUaNbHAs — aMsTh,
IpeHa3HaYeHHas JJIs [MOCTOSSHHOIO XpaHEHMsI TaKUX MporpaMm, Kak TECTUPOBAHUE U HadajabHas
3arpy3ka  KOMIIbIOTEpa,  yIpaBieHHE  BHEMIHUMU  ycTpoiictBamu. OHa  sBIseTCS
HHEProHE3aBUCUMOM, T.€. COXPAHSET 3allMCaHHYI0 MHPOPMAIUIO IPU OTCYTCTBUM NMUTaHusA. Takas
naMsITh Ha3bIBaeTCs MOCTOSHHBIM 3anmoMuHaromuM ycrpoiictBom (II3Y) nmmu ROM (Read Only
Memory). [TocTosiHHBIE 3aTTOMUHAIOIINE YCTPOMUCTBO MOXKHO Pa3eIUTh MO CIOCO0Y 3aluCh C HUX
UH(pOpMAaIIUU Ha CIEIYIOLIIe KaTerOpUu:

[13Y, mporpamMmMmupyemble ogHOKpaTHO. [IporpaMMupyroTcst mpu M3roTOBIEHWU U HE TMO3BOJISIOT
U3MEHSAThH 3alMCaHHYIO B HUX UH(OPMAIIHIO.

[Tepenporpammupyemsie  [13Y  (IITI3Y). Tlo3BonsitoT  mepenporpaMMHpoOBaTh — HUX
MHOrokpatHo. M3menenue conepkanus IIII3Y MOXHO BBINOJIHATH KAaK HENOCPEICTBEHHO B
COCTaB€ BBIYMCIUTEJIBHON CUCTEMBI (Takasi TEXHOJIOTUS Ha3bIBACTCS ¢houi - mexHonocuet), Tak u
BHE €€, Ha CIIEIIMAJIbHBIX YCTPONCTBAX, Ha3bIBAEMBIX NPOCPAMMAMOPAMU.

2.2.3. BHyTpeHHMe WKUHbI

Obwas wurna, HApSIAY C UEHTPAIbHBIM MPOLIECCOPOM M 3AIIOMHHAIOIIUM YCTPOMCTBOM, BO
MHOTOM OIIpeeNsieT MPOU3BOAUTEIBHOCTh PabOThl KOMIBbIOTEPA, TaK Kak oOecredynBaeT oOMeH
uHpopMalue Mex1y (QYHKIMOHATBHBIMU y3namMu. OOmas mMHA JENUTCS HAa TPU OT/EIbHBIE
IIUHBI TI0 TUITY TIepeaaBaeMoil MHGOpMAIMU: IWHA ajgpeca, IMIMHA JAaHHBIX, ITUHA YIPABICHUS.
Kaxxnas mmHa xapakTepu3yeTcs: wupuHou — YUCiIOM NapajljIebHBIX MPOBOJIHUKOB JIs Nepeaadn
uH(pOpMaIUU; Mmakmosou yacmomotii — 9aCTOTON, Ha KOTOpPOW paboTaeT KOHTPOJUIEP MIUHBI MPU
(dbopMUPOBAHUY ITUKJIOB MepeIadl HHPOPMAIIHIH.

Hluna anapeca mpeaHa3HaueHa JUIsd Nepefadd ajpeca SUYeWKU NamsaTH WIM HopTa BBOJAA-
BbIBOAa. lllMpuHa mMHBI ajapeca OMpeAenseT MaKCHUMalbHOE KOJMYECTBO SYEEK, KOTOPOE OHa
MOXXET HalpsIMYI0 ajpecoBarh. Ecnu muprHa MUHBL agpeca n, TO KOJIWYECTBO aApecyeMOoil TaMsTH
paBHO 2".

lyHa 1aHHBIX MpeAHa3HAuYeHa JJIs Mepefayd KOMaH[ U JaHHbIX, U €€ IIHPHUHA BO MHOTOM
ompezaenseT HWHOOPMAIMOHHYIO TPOMYCKHYIO CHOCOOHOCTh 0Ommel muHbB. B coBpeMeHHBIX
KOMIThIOTEpaX MIUPHHA IIWHBI JAHHBIX COCTABIISET 32 — 64.
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[[lunra ympaBieHUs BKJIIOYAET B ce0s BCE JUHUHU, KOTOPhIE 00ECIIEUnNBAIOT paboTy oOmei
muHel. Ee mupuHa 3aBHCHT OT THINA IIMHBI W OIpPENENAeTCS alrOpUTMOM ee paboThl MU
npomokosom padoThl MWHUHBL. [IpoTOKON pPabOTHI HIMHBI COCTOUT M3 HECKOJbKUX IUKIOB U
BBITIOJIHSIETCSI KOHTPOJUIEPOM IIWHBI, PACHOJIOKEHHBIM BHYTpH mporneccopa (puc. 2.2.1.), wiun
OTJIEIILHBIM KOHTPOJIIEpOM HHBEI (puc. 2.1.11.).

Pa3zpaGoTunku mpeiaraloT BKJIIOYATh B COCTaB KOMITBIOTEPA JIOTIOJHUTENbHBIC LIMHBI,
CBSI3BIBAIOIIME HAIMPSAMYIO HEHTPAJIbHBINA MPOLIECCOp U OTENbHbIE Hanbosee ObICTPOACHCTBYIONINE
ycrpoiicTBa. Takue MIMHBI NOIYYWIN Ha3BaHUE JIOKaabHbIX MMH. Ha puc. 2.1.11 nokanpHble MINHBI
UCIONB3YIOTCS  JJI1  TMOAKIIOYEHHS K  TPOIeccopy  3allOMHHAIONIET0  YCTPOHCTBA U
BUJICOKOHTPOJLIEPA.

OcHogHnble xapakmepucmuKku 00wux u 10KAIbHbIX wuH, npumeHsemuvlx 8 11K ¢pupmwvr IBM.

Obwas wuna PCl npumeHseTcss B HACTOJbHBIX KOMIIBIOTEpPAaX, B HACTOAILIEE BpeMs
ucnonb3yercss Moaudukarus PCI 2/1/ TakroBas vactora KoHTposuiepa 3ToW ImmHBI 66 MITI,
HIMpUHA HIMHBI aapeca — 32, a MIKHBI JaHHBIX — 64 pa3psnaa. [IukoBas npomyckHas CliocCOOHOCTh
bl 528 Mo6aiit/c.

Oo6mas mmHa PCMCIA npuMeHsieTcss B NEPEHOCHBIX KOMIIbIOTEpaxX Kilacca HOYTOYK u
UMEET MapaMeTphbl, CpaBHUMBIE ¢ mapameTpamu muHbl PCI/

JlokanpHas IIMHA AJs NMOAKIIOYEHUs BujeokoHTposuiepa AGP mo3Bonsier opraHu3oBathb
HEMOCPEACTBEHHYIO CBSI3b BUICOKOHTpPOJIJIEpA U ONEPATUBHOIO 3allOMHHAIOLIET0 ycTpoiicTBa. OHa
OpUEHTUpPOBaHA HAa MAacCCOBYIO Ilepelayy BHJCOJAaHHBIX. lIMeeT KOHBEHEpHYI0 OpraHU3alUio
BBITIOJTHEHMS OTMEpaliii YTeHUs/3aliCH, YTO TO3BOJSET M30exaTh 3aJepiKeK MpU OOpalleHHHd K
MOJYJIIM TNaMsATH. 3a OJMH TakT pabOThl MOXKET Iepeaarh JBa, YEThIPE WM BOCEMb OJIOKOB
JaHHBIX, B 3aBHCHUMOCTH OT YCTAHOBJICHHOTO pexuma paboTel. [lpu ycraHOBKe pexuma
napajuleJIbHOM mepefaud BOCbMHU OJIOKOB OO€cleuuMBaeT IUKOBYIO CKOpOCTh mepenaun 2112
Mobaiit/c.

2.2.3. BHelwHMe 3anoMuHaroLwme ycTponucTea

B ornuume oT omepaTMBHOrO 3allOMUHAIOIIETO YCTPOWCTBA, BHEIIHHME 3allOMUHAIOINE
ycrpoiictBa (B3Y) obmanmator OGonpmnm 00beMOM coxpaHsieMOW HHGOpPMALUU U SABISIOTCA
SHeproHe3aBucuMbIMU. Hanbonbliee pacnpocTpaHeHue noiayduian Jguckosblie B3V, kortopsle, B
3aBHUCHMOCTH OT TUIIA HOCHUTECJIA, MOKHO PasJCJInTb HA MAarHUTHBIC, OIITUYCCKUC U CMCIIAaHHBIC.

MarHuTHbIe JUCKH HCIIOJIB3YIOT MarHUTHBIE MaTepHalibl CO CHEIMAIbHBIMU CBOWCTBaMH,
IIO3BOJJIAIOIIUMHA (1)I/IKCI/IpOBaTI) JABa COCTOAHUA. I/IH(i)OpMaHI/ISI Ha MarouTHBIC JHUCKHU 3aIlMCBhIBACTCS
U CUMTHIBAETCSI MArHUTHOM TOJIOBKOW, KOTOpas IMepeMeIlaeTcsl paauaibHO ¢ (DPUKCHPOBAHHBIM
maroM, a caM AWCK IIpHU 3TOM BpallaCTCd BOKPYT cBoeit ocu. I'0JTOBKA CUMTHIBAET MIIM 3aITHMCHIBACT
UHPOPMALIMIO, PACIOJOKEHHYI0 Ha KOHLIEHTPUYECKOH OKpYXHOCTH, KOTOpas Ha3bIBaeTCs
0opodckou unn mpexkom. Kaxmas HTOpoXka TOTMOJHHUTENBFHO pa3OMBAaeTCs Ha PSAA YYacTKOB —
cekTOpoB. CeKTOp COAEPKHUT MHUHMMAabHbIE OJOK MH(pOpPMAIUU, KOTOPBIH MOXKET OBITh 3alucaH
nin cyuTaH C AMCKAa. Yrenue u 3amuch Ha JUCK OCYIICCTBIIACTCA 6J'IOKaMI/I, MMO3TOMY AUCKOBOJBI
Ha3bIBaIOT OJIOYHBIMHU YCTPOWCTBAMH.

Qusuueckas cmpykmypa Oucka OTPeensieTcss KOIMIECTBOM JOPOKEK M YHCIOM CEKTOPOB
Ha Kaxaoh gnopoxke. OHa 3amaercss npu (GOpMATHPOBAHUM JIMCKA, KOTOPOE BBIMOJIHIETCS
CIICHHUAJIBHBIMH IIpOrpaMMaMH W OOJIKHA OBITH MMPOM3BCACHA INCPEA IECPBBIM HCIOJb30BAHUEM
JCKa JUIs 3alUCH UH(POPMAIIHH.

Kpome ¢hmzndeckoii CTpyKTyphl TUCKa, TOBOPAT €IIE O Jio2uieckol cmpykmype. Jlornaeckas
CTpYKTypa ormpenensercss (paiaoBoil cUCTEMOH, KOTOpas pealn30BaHa Ha JAMCKE U 3aBHUCHUT OT
OHepaHI/IOHHOI\/’I CHUCTEMbI KOMITBIOTCPA, HA KOTOPOM HCITIOJIB3YCTCA I{aHHBIﬁ JUCK.

Opranuszanus GpaiaoBoi CUCTEMbl HA MATHUTHBIX HOCHTEJISIX.

Bce coBpeMeHHBIE AHCKOBBIE OMEPAMOHHBIC CHCTEMbI 00€CIIeYMBAIOT co3/laHue (ailioBoit
CUCTEMBbI, NMpEeAHA3HAYCHHOMN [JIs XpaHEeHHs JaHHBIX HA JUCKaX U oOecrnedeHus JOCTyNa K HUM.
[Mpunuun opranuzanuu QainoBoil cuctembl — TabnuyHbIN. [IoBepXHOCTH AKMCKa paccMaTpUBaeTCs
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KaK TpexMepHasi MaTpulla, U3MEPEHUSIMH KOTOPOH SIBISIOTCS HOMEpa MOBEPXHOCTEH, IUIUHAPA U
cekropa. Ilox muiIMHAPOM NMOHMMAETCs COBOKYIHOCTb BCEX JOPOKEK, NPHHAIEKALINX Pa3HBIM
MOBEPXHOCTSAM M HaXOJSIIUXCS Ha PAaBHOM yJaJI€HUH OT OCH BpaileHus. JJaHHbIe 0 TOM, B KakOoM
MeECTe JVCKA 3alMCaH TOT UM WHOU (ailin, XpaHATCs B CHCTEMHOM 00JacTH JAMCKA B CIICIIHATBHBIX
tabnmumax pasmemienus ¢ainoB (FAT- Ttabmumax). Hapymenune FAT-tabmuubl mpuBOAMT K
HEBO3MO>KHOCTH BOCIIOJIb30BaThCSl JAHHBIMHU, IIO3TOMY OHa CYLIECTBYET B JABYX JK3EMILIApax,
UJCHTUYHOCTh KOTOPBIX PErYJISIPHO KOHTPOJIUPYETCS CPEACTBAMH OMEPALIMIOHHON CHUCTEMBI.

Haumensbiiei pu3nueckoil eqMHAUIICH XpaHSHUS JaHHBIX SBISETCS ceKTop. Pasmep cektopa
paBen 512 Oaiit. Pasmep FAT-tabnuiel orpaHuueH, MO3TOMY JUIS JIUCKOB, pa3sMep KOTOPBIX
npeBbimaer 32 MOaiit, obecneunTh aApecaluio K KakIOMY OTICIBHOMY CEKTOpY He
MPEJICTaBISIeTCS. BO3MOXKHBIM. B CBSI3M € 3THM TpyHIbl CEKTOPOB YCIOBHO OOBEIUHSIOTCS B
Kyacrepsl. Kitacrep siBisieTcs HaMMEHbIIEW €IMHULIEH aapecanuu K JaHHbIM. PasMep kiactepa He
dbukcupyercst ¥ 3aBUCUT OT EMKOCTH JTUCKA.

Omnepammmonnsie cucremsl MS DOS, OS/2, Windows 95 u Windows NT peamusyror 16-
pa3psiiHble ToJis B Tabnuiax pasmernenus aiino. Takas ¢aitnoBas cuctema Ha3biBaetcs FAT-16.
Omna nossonser pasmectutsh B FAT-tabnunax He 6onee 65536 3amuceit (2!°) o mecrononoxenuu
€IMHUII XPAHEHUS JaHHBIX U JIJIs AUCKOB 00beMoM oT 1 1o 2 ['GaiiT anvHa kinactepa coctaBiseT 32
Ko6aiiT (64 cexropa). DTO HE BIIOJIHE PallMOHAIBHO, T.K. JIF0OOH (aiin (make oueHb MaJICHBKHIA)
MOJIHOCTBIO OKKYIUPYET BECh KJIacTep, KOTOPOMY COOTBETCTBYET TOJIBKO OJHA aJIpecHas 3aluch B
FAT-tabnune. [laxe ecnu (haiin BEJIMK M pacoyiaracTcs B HECKOJIBKHUX KIIACTEPax, BCE PaBHO B €rO
KOHIIE 00pa3yeTcsl 0CTaTOK, HEPAIIMOHATBHO PACXOAYIOIIHM LIEeIbIA KIacTep.

Jlnisi COBPEMEHHBIX KECTKHX JMCKOB MOTEPH, CBA3aHHBIC C HEAIPPEKTHBHOCTHIO (hailioBOi
CUCTEMBI MOTYT COCTaBIJISATH OT 25 10 40% MOJHON €MKOCTH JUCKa B 3aBHCHUMOCTH OT CPETHETO
pasmepa xpansumxcs ¢aiinos. C auckamu 6omnee 2 ['Gaiit ¢aitnoBas cuctema FAT-16 BooOre
paboTaTh HE MOXKET.

CoBpemeHHbIE ONepalMoHHbIEe cucTeMbl, HauuHas ¢ Windows 98, obecneunBaior Oosee
COBEpILEHHYIO Opranuzanuio ¢ainoBoit cucremsl — FAT-32 ¢ 32-pa3psaHbIMU NOJISIMU B TabJIuIax
pasmemienust (aitioB. s auckoB pasmepa mo 8 ['6GaiiT sTa cuctema oOecreyuBaeT pasMep
kiacrepa 4 KoGaiir (8 cexTopos).

JIMCKOBOIbI MAarHUTHBIX JIUCKOB JIEJSATCS HA IUCKOBOJBI JUIsl CMEHHBIX HOCUTENEH (AMCKET)
U JMCKOBOJIbI JKECTKUX JHCKOB (BUHYECTEpHI), KOTOPbIE YCTaHABIMBAIOTCS B CHCTEMHOM OJIOKE
KoMIbloTepa. Bce cMeHHble HOCHTENM Ha JUCKaX XapaKTEepU3yIOTCS IuaMeTpoM MWiIh (HopM-
¢dakTopoM. Haumbonbliee pacnpocTpaHeHHE MONYYWIM HIMOKWE MAarHUTHBIE JUCKU C (HOpM-
daktopom 3,5 mroiima.

HakonuTesin Ha ONTHYECKHUX JUCKAX

OnTuyecknii KOMITAKT-AUCK, KOTOPBIM ObuT Tipeaiosked B 1982 r. ¢pupmamu Philips u Sony
NEePBOHAYAJIBHO JUISL 3alIMCU 3BYKOBOW MH(OpMAaLNHU, UICANTBHO MOAXOIWI Ul 3alucu IU(PPOBOI
uH(popMaluu OoMpIIMX 00bEMOB Ha cMEeHHOM Hocuteine. OObeM HHpOpMalMY, 3alMMCaHHON Ha
KOMIAaKT-IucKe, cocraBiaser 600-700 Moaitit. K gocTomHcTBaM MOXKHO OTHECTH M €TO
OTHOCHUTEINIbHYIO JICIIEBU3HY, BBICOKYIO HAJIeXKHOCTb M JIOJTOBEYHOCTb, HEUYBCTBUTEIBHOCTH K
3arpsI3HEHUIO U BO3ACHCTBUIO MArHUTHBIX MTOJIEH.

B cepenune 90-x TIT. MOSBUIMCH YCTPOWMCTBA, YCTAaHABJIMBAEMbIE€ HEMOCPEICTBEHHO HA
KOMITBIOTEPE U MO3BOJISIOUINE TPOU3BOAUTH OJTHOKPATHYIO 3alTUCh MH(POPMAIIUN Ha KOMIAKT-IUCK.
s Takux yCTpOWCTB BBIYCKAIOT CIIEMaIbHble KOMIAKT-IUCKH, KOTOPbIE MOJIYYMIA Ha3BaHHUE
CD- Recodable (CD-R).

[To3nHEe MOSIBUITMCH KOMIAKT-TUCKHA C BO3MOXKHOCTRIO Tiepe3anucu — CD-ReWritable (CD-
RW).

JlanpHeiiee pa3BUTHE TEXHOJOTUU MPOU3BOJICTBA KOMIIAKT-IUCKOB MPHUBEIO K CO3/IaHHUIO
JICKOB C BBICOKOH IMJIOTHOCTBIO 3amucu — IUQpoBoi yHUBepcanbHbIi auck Digital Versatile Disk
(DVD). OO6wem 3amucbiBaeMoi wuHpOpManuu Ha Aucke pocturaet 4,7 I'Gaiitr. JlanmpHelimee
yBenuueHue oobema nHpopMalu odecrnevyuBaeTcs NpuMeHeHHEM ABYCTOpoHHHX DVD.

D II-NaAMATD.
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K HemocTaTkam QUCKOBOW MaMsITH MOXXHO OTHECTH HAIMYUE MEXaHMYECKUX IBUKYIIMXCS
KOMIIOHEHTOB, UMEIOIINX Malyl0 HaJCKHOCTh, U OOJBIIYIO TOTPEOIIEMYIO0 MOIIIHOCTh TIPH 3alTUCH
u cuuthiBaHuu. [losiBieHue Oompinoro uyncia 1udpoBeix ycrpoictB (MP3-mmeepsi, mudposbie
doTo- W BHUACOKAMEPHI, KapMaHHBIE KOMIIBIOTEPHI) MOTPEOOBAIO pPa3pabOTKH MHUHHUATIOPHBIX
YCTPOMCTB BHEIIHEW MaMsITH, 00JIaJaroluX Majoi 3HEProeMKOCTbIO, 3HAYUTENIbHON €MKOCThIO U
obecrieunBasii OBl COBMECTUMOCTH C TEPCOHAIBLHBIME KOMITbIOTepamMu. [lepBbie TPOMBINIICHHBIE
00pa3Ibl TAKOW MaMATH MOSBWIKCH B 1994 T. 1 momy4ymnu HazBaHue (QIIdII-TIaMSTh.

QdII-MaMATh TPEACTABIAET COO0H MHUKPOCXEMY MEpernporpaMMHUPYyeMOro TOCTOSTHHOTO
sanomuHaromiero ycrporicrea (IIII3Y) ¢ HeorpaHWYEeHHBIM YHCIOM IHMKJIOB IE€PE3aIHCH.
KOHCTpYKTUBHO (QUIdII-MaMsITh BBIIOJHACTCS B BHJE OTICIBHOrO OJOKa, COAEpIKAIIero
MUKpOcXeMy (IdII-aMsITH U KOHTPOJUIEP, AJI MOAKIIOUEHUS! K OJHOMY M3 CTaHJAPTHBIX BXOJIOB
komnbtorepa. Pazmepsr storo Onoka 40 x 16 x 7 mMm. daduI-namsaTh, UCHOJIb3yeMas B JIPYrux
U(POBBIX YCTPONCTBaX, UMEET MHBbIE pa3Mepbl U KOHCTPYKTHBHOEe odopmiieHue. B Hacrosiee
BpeMs 00beM (QUIdII-MIAMSITH JOCTUTAeT HECKOJNBKHX [0aiT, CKOpOCTh 3allUCH W CUYHTHIBAHUS
COCTAaBIIAIOT JecATKA MOaiT/c.

2.2.4. YcTtpoucTtBa BBoAa/BbiBOAA AaHHbIX

BuneorepmuHaibl

BuneorepmuHanbl perHa3HAYeHbl JJI1  ONEPATHUBHOIO OTOOpaXEHUs TEKCTOBOM u
rpaduyeckoil HHGpOpPMaLMU B LEJAX BU3YyaJIbHOI'O BOCIPUATHS €€ MoJib3oBaTenei. Buneorepmunan
COCTOUT U3 BUIACOMOHUTOPA (JUCILIES) U BUACOKOHTPOIIIEPA.

Jst TTK ucronb3yroTest MOHUTOPBI CIEAYIOLIMX TUITOB!

— Ha ocnoBe anekTponHomy4yeBoil TpyOku (DJIT);

— Ha ocnoBe xuakokpucramnuyeckux wunaukaropoB (KKM, LCD — Liguid Crystal

Display);

— IIna3mennsie MoHuTOpH! (PDP — Plasma Display Panels);

—  OnextpomomuHectieHTHbIe MOHUTOPBI (FED — Field Emission Display);

—  Camousnyyaromue MmoHuTOps! (LEP — Light Emission Plastics).

OcCHOBHBIE XapaKTEPUCTUKH MOHUTOPOB:

Pasmep skpana monumopa — 3ajaeTcsi BENIMUMHOW nuaroHanu B qroniMax. Jlomamnne [1K
OCHAII[AIOTCS MOHUTOpaMH ¢ pa3mepamu 15 wim 17 aroiimoB, a ans npodeccruoHalbHON padoThl,
TpeOyroleil 0ToOpakeHUs] MEJKUX JeTanel, MCIOJIb3YIOTCS MOHMUTOpBI ¢ pazmepamu 21 u 22
Jroima.

Paspewarowas cnocobnocms — onpenensercss YUCIOM nukcenell (CBETOBBIX TOYEK) IO
FOpU30HTAIM U BepTHKanu. CTaHIapTHbIE 3HAYEHMs pa3pellarolleld CIoCOOHOCTH COBPEMEHHBIX
MoHuTopoB caeayrome: 800 x 600, 1024 x 768, 1800 x 1440, 2048 x 1536 u ap. 3HaueHue
pazperaroneil cnocoOHOCTH OMpEENIIeT KayeCTBO N300paKeHHUS Ha SKpaHe.

Pabouasa uacmoma «xaopoeou pazeepmku — ONIpenensieT CKOPOCTb CMEHBI KaJlpoB
n3zo0paxenus. OHa BIUSET HA YTOMJIIEMOCTD IJ1a3 IIPU MPOJOJIKUTENBLHON paboTe Ha KOMITbIOTEpE.
YemMm BbIlIE YacTOTa KagpOBOM pPa3BEPTKH, TEM MEHBIIE YTOMJIAEMOCTb IJa3. HacToTa CMEHBI
KaJpOB BO MHOTOM 3aBHCUT OT pa3peliarolieil CoCOOHOCTH 3KpaHa: YeM BBIIIE pa3peliaronias
CHOCOOHOCTh, TEM MEHbIIe YacToTa cMeHbl KaapoB. Hampumep, npu paspemenuun 800 x 600
MaKCHUMaJlbHasl 4acTOTa CMEHBI KaJpoB MoxkeT coctaBuTh 120 I'u, a nmpu paspemenun 1600 x 1200
— 67T,

Ha paspemaromyio cnocoOHOCTh MOHUTOPAa M KayeCTBO HW300paXKeHHSI BIUSET OO0BEM
sudeonamamu. COBpEMEHHbIE BHJCOKOHTPOJUIEPHI JUISI XpaHEHHMsI LBETa KaXAOro IHKCENs
pacxoayroT 4 OalT maMATH, AJIT 4er0 HEOoOXOAWMO HMMETh 00beM Buueomamstd oT 32 go 128
Mobaiit. bonpmmii 00beM BHICONMAMSITH TI03BOJISICT YCTaHABIMBATh Oo0Jiee€ BBICOKHH PEXUM
pasperieHus 1 0oJbIlIee YUCIIO LBETOB /I KaX10TO MUKCEIS.

Monumopwvl Ha ocnose DJIT WCTONB3YIOT SJIEKTPOHHOJIYYEBBIC TPYOKH, MPUMEHSIEMbIC B
OOBIYHBIN TEJNEBU3MOHHBIX NPUEMHHMKAX, W YCTPOHMCTBO, (OpMHUpYIOIIEe Ha DSKpaHE TOYKU
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(mukcenu). [ IIBETHBIX MOHUTOPOB IIBET TOYKH CO3JAETCS CMEIICHHEM TE€X OCHOBHBIX I[BETOB
(KkpacHOT0, 3€JICHOr0 M CHHEr0) M 3aBUCUT OT MHTEHCHUBHOCTH KaXXIOrO 3JIEKTPOHHOTO Jiyya.
L{BeTHOM MOHUTOP MOXET OTOOpaXkaTh 10 16 MIIH. OTTEHKOB B KaXKI0M TOUKE.

MoHuTOpbl Ha >KUJIKOKPUCTAIUIMYECKUX HWHIUKATOPAX MPEJCTaBISAIOT COOOM IJIOCKHE
MaHeau. OTH MOHHUTOPHI HMCHOJIB3YIOT CHEIUAIbHYIO, MPO3PAayHyI JKHUIKOCTh, KOTOpas MpHU
ONPENICTICHHBIX HAMPSKEHUSAX BJEKTPOCTATHUYECKOTO TMOJS KPUCTAUIM3UPYETCS, MPU HTOM
HU3MEHSETCS €€ MPO3PAaYHOCTh M KOX(D(OUIIMEHT MPETOMIICHHS] CBETOBBIX JIydel. DTH 3P EKThI
UCTIONB3YIOTCSL I (POPMUPOBAHUS U300paKECHHS. ITH MOHUTOPHI MMEIOT JIYYIIYIO SIPKOCTh U
MIPEIOCTABIIAIOT BO3MOXKHOCTh CMOTPETH Ha DKPaH JaKe ¢ OTKJIOHEHHEM J10 45° OT BEpTUKAIIH.

B nnazmennvix monumopax n3odpaxeHue GOpMUPYETCS] CBETOM, BBIIEISIEMBIM IIPU TA30BOM
paspsi/ie B KaKJIOM IHUKCENe dKpaHa. BOoNbIIMMU TPEHMMYIIECTBAMH TaKUX MOHHMTOPOB SIBJISTFOTCS
BBICOKAsI IPKOCTh U KOHTPACTHOCTh, OTCYTCTBUE JIPOKAHUS H300PAKEHUS, a TAK)KE OOJBIION Yrom
OTKJIOHCHHS OT HOpPMajlid, IPH KOTOPOM H300paK€HHWE COXpAHsSIET BBICOKOE KadecTBO. K
HEJIOCTaTKaM MOKHO OTHECTH HEJOCTATOYHYIO MOKa pPa3pellalollyl0 CIIOCOOHOCTh M JOCTATOYHO
ObicTpoe (IATh JIeT mpu OPUCHOM HUCHOJIB30BAaHUMU) YXYyAlLeHUE KadecTBa JromuHO(popa. IToka
TaKe MOHUTOPBI UCTIOIB3YIOT TOJIBKO J1JIsi KOH(PEPEHIIMIA U MPE3CHTAIINH.

DnekmponiomMuHecyeHmuvlie MOHUMOPbI COCTOST U3 JBYX IUIACTUH, C OPTOTOHAIBHO
HAaHECEHHBIMH Ha HHUX NPO3PAayHBIMH TMPOBOAHMKaMH. Ha OJIHy M3 MUIACTUH HAHECEH CJIOU
TOMHHO(OpA, KOTOPHIM HAYUHAET CBETUTCS IIPH MMOJa4Ye HAMPSHKEHUS HA IIPOBOJHUKH B TOYKE MX
nepecedeHusI, 00pa3ys MUKCEIb.

CaMou3nyyaronye MOHUTOPHI HCIONb3YIOT MaTPHILy MHUKCENIeH, MOCTPOSHHYI0 Ha OCHOBE
MOJIYITPOBOJTHUKOBOTO MaTepHayia, M3JIy4yalollero CBET IMpPU IM0oJadye Ha HEro HanpsKEeHUs
(cBerogmnon). Ha cerogHsmHUN J[€Hb MMEIOTCS MOHOXPOMHBIE CAMOM3IYYAIOIIHE IUCIUIEH C
JKENTBIM CBEYEHHEM, HO OHU YCTYMAIOT MO CpoKy ciyxk0b6 LCD MonuTOopam. JlocTOMHCTBa Takux
MOHHMTOPOB 3aKJIIOYAIOTCS B TOM, YTO OHHM oOecrneunBaroT 180-rpagycHblii 0630p, paboTaroT mpu
HU3KOM HanpsHKEHUU MUTAaHUS U UMEIOT MaJIbIil Bec.

YcrpoiicTBa BBoAa HH(popMannu

Kaasunarypa. KnaBuatypoii Ha3bIBaeTCsl yCTPOMCTBO Ul pydHOro BBOJa MH(opManuu B
KOMIIBIOTED. COBpeMCHHI)IC TUIIBI  KJIABHATyp  pasjiindyarOTCA, B OCHOBHOM, IIPHUHIOHUIIOM
(GbopMHpOBaHHUS CUTHAJIA IPU HAXKATUU KIIABUIIIH.

Cpeau COBpPEMEHHBIX THUIIOB KJIaBUATyp MOXKHO OTMETHTh OECHpOBOJHYIO, B KOTOpOM
nepeaaya WHGOpMAMM B KOMIIBIOTEP HPOMCXOJUT C IOMOIIBIO JaT4Mka HH(QPAKPACHOTO
M3ITy4eHHs, aHAJIOTMYHO IyJbTaM YIpPaBJIEHHUS pa3IN4HON ObITOBOM TexHUKU. Takas KiaBuaTypa
no3BoJsieT paboTaTh B JIIOOOM YyJOOHOM JJsi TOJNb30BaTeNiss MecTe, He MpPUBS3BIBAsACH K
PAcCIIONIOKEHUIO CUCTEMHOTro Ooka. MOXHO TakKe OTMETHTh THOKYIO PE3MHOBYIO KJIaBHATYpY,
KOTOpas paboTaeT OeCHIyMHO, 3alUIleHa OT MEXaHHYECKUX M XMMUYECKHX pa3pyllarolinx
BO3JICUCTBUI, OYEHb TOHKAS U MOKET OBITh CBEPHYTA B BUJIC IIHJIMH]IPA.

KnaBuarypHslif iporieccop, KOTOpbIH 00pabaThIBae€T CUTHAIBI OT KJIaBHATYpPhl, ONpeeIseT
HOMCp KJIaBUIIHW, KOTOpas ObLIa Ha)XaTa, TakK Ha3bIBAEMBIN CKaH-KOJl, a CCPBUCHBIC IMPOrpaMMBbI
OTIEPALIMOHHOM CUCTEMBI OINPEEIISAIOT, KAKOM MIMEHHO CUMBOJI MJIM KOMaH/a ObIIM BBEAEHBI. Takoi
HOXO/] TO3BOJISIET COTTOCTABIIATH KaXKA0H KIIaBHIIIe OOJIbIIE OAHOTO CHMBOJIA.

MaHunynasTop THIIa «MBIIIb». B KauecTBe JONMOTHUTENBHBIX YCTPOMCTB JIs1 PyYHOTO BBOJA
uH(popMaluu HanboJjee MHUPOKO UCIOIb3YIOTCS YCTPOUCTBA rpa@uecKoro BBOJIa TUIA «MBILIbY» U
YCTPOMCTBA U1 BBO/Ia MH(POPMALIMU B UTPOBBIE MPOTPAMMBbI — JDKOHCTUKH.

MaHunyasaTop «MBIIIb» IPEACTaBIsieT HEOOXOIMMOE CpelcTBO Juisi  paboThl  C
KOMITBIOTEPOM. MBIIIb MpeACTaBIsIeT COOOM 3IEKTPOHHO-MEXaHHMUYECKOE YCTPOMCTBO, BHEIIHUN
BUJI KOTOPOM M MPUHIUI AEHCTBUS BechbMa pa3HooOpa3zHbl. Haunbonee momymisipHble THUIBI MBIIIH,
IpUMEHSIEMbIE B HACTOJBHBIX KOMITBIOTEPAX, UMEIOT BHUJI HEOOIBIIONH KOPOOOUKH, CBEPXY KOTOPOH
HaXOJATCS JBE KHOIIKM YNPaBJIECHUS KOMaHJIaMH MBIIIA U KOJECUKO CKPOJUIMHIA, IPUMEHIEMOTO
JUIs TIPOKPYTKHM HWHGPOPMALMU B HEKOTOPHIX NPWIOKEHUsAX. Ha HIKHEH uacTh HaxoauTcs
MEXaHUYECKOE WM DJEKTPOHHOE YCTPOICTBO, OTCIEKHUBAIOIIEE IEPEMEIIEHUE MBI 10
IMMOBCPXHOCTH. B MOPTATUBHLIX KOMIIBIOTCPAX MbIIIb BMOHTUPOBAHA B €TI0 KOPIIYC U NPCACTABIIACT
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co0OH MJIOUIAJIKy C CEHCOpaMH, KOTOpPbIE OTCIEKHUBAIOT JBMUKEHUE NaJbla MO IJIOLIAJIKE U CUILY
€ro JIaBJICHUS M MEPEeMEIIaloT Kypcop MO 3KpaHy WM, MpH 0ojiee CHIIBHOM Ha)KaTHE, BBIMOJIHSIOT
koManay. Takue ycTpolcTBa NONY4YWIM Ha3BaHUE TPEKIIOMHTBI MM TpEKNalel. BelyckaroTcs
MBIIIH, Tepenarore HHHOPMAIMIO B KOMITBIOTEP MO MH(pPAKpaCHOMY KaHaTy. Y TaKMX MBbIIICH
OTCYTCTBYET «XBOCTHK», CBA3BIBAIOIIUI €€ C KOMIIBIOTEPOM, U3-3a KOTOPOI'O OHA U MOJIY4YHJIa CBOE
M.

JixoiicTuK. MaHUIIYJIIATOp TUIA SBJISETCA OCHOBHBIM YCTPOMCTBO MJIs YIPaBJICHHUS
MHOTOYHCIICHHBIMH KOMITBIOTEPHBIMH HUTpaMu. [IpocTedmmii pKOMCTUK TpeAcTaBisieT coOoi
OCHOBAaHUE C YKPCIUICHHOM Ha HEM pPYKOATKOM, Ha KOTOPOM pa3MEIICHBbI 4YEThIpE KHOIKUA U
JBYXIIO3ULIMOHHBIA KypoK. DYHKIIMU BCEX KHOIOK U IOJIOKEHUS PYKOATKU IPOTPAMMHUPYIOTCSA U
JUIS pa3HbIX UIP MOTYT UMETh pa3Hble aeicTBUA. JKOWCTHKU oOecreunBatoT OOIbIINI KOHTPOJIb
HaJ{ UIPOM M 3HAYUTEJIBHO IIOJIHEE IEPENAOT PEajbHYI0 UIPOBYIO CUTyaluro. [l MOKIIOYeHUs
JDKOMCTUKA MCIOJIb3YeTCs CTAaHJApTHBIA BXOJ, pa3MellaeMblii OOBIYHO Ha pazbeMe 3BYKOBOMU
KapThl, WJIK APYIOW CTAaHJAPTHBIA BXOJ KOMIIBIOTEpA.

YcrpoiicTBa neyaru

Cy1ecTByeT HECKOJbKO THIIOB YCTPOWCTB, 00€CHEUMBAIONIMX IOJy4YEeHHE TBEPAOH KOIUM
AJIEKTPOHHOI'O JIOKYMEHTa Ha Oymare wiM apyroil matepuaine. Haubonee pacmpocTpaHeHbl JBa
THUIIA TAKUX YCTPOMUCTB: IIPUHTEPHI U MIJIOTTEPHI.

IMeuaTaomue ycrpoiicTBa (IPUHTePHI) MpenHA3HAUYEHBI JJIS BBIBOJA MH(POpPMAIMM Ha
Oymary. Bce npuHTephl MOryT BBIBOJUTH TEKCTOBYIO HH(OpPMAIMIO, MHOTHE M3 HHMX MOTYT
BBIBOAWTH TaKXe PUCYHKH W TpaduKd, a HEKOTOpPhIE NPUHTEPHl MOTYT BBIBOJUTH M IIBETHBIC
n3o0paxkenus. CylecTByeT HECKOJIbKO ThICAY MOJENEH TNPUHTEPOB, KOTOpPbIE MOTYT
ucnoneszoBatecss ¢ IBM PC. Kak mnpaBuio, NpUMEHSIIOTCS MNPUHTEPHI CIEAYIOIIUX THUIIOB:
MaTpUuHble, CTPyHHBIE U Ja3epHble, OJHAKO BCTpPEYAKOTCSI M Jpyrue (CBETOIMOJHBIE,
TEPMOIIPUHTEPHI U T.11.).

OCHOBHOM XapaKTEPUCTUKOM MPUHTEPA, ONpeAessAroIIel KaueCTBO OyMa)KHOTO JIOKYMEHTA,
ABJIIETCSl pa3pellaroias CrocoOHOCTb, MU3MEPSIOMIAsACS YUCIOM 3JIEMEHTApHBIX TOYEK, KOTOpbIE
NOMEIIAIOTCS Ha OJHOM Joiime. Yem Bblle paspemaromias CHocoOHOCTb, TE€M TOYHEE
BOCITPOM3BOIATCS AeTan n3o0paxkeHus. CoBpeMeHHbIE MPUHTEPHI 00ECTICUNBAIOT Pa3peIIeHHE OT
200 o 2880 dpi.

Eme oHOM BaKHOM XapaKTEPUCTUKOM SIBJIAECTCS MPOU3BOAUTEIBHOCTh IMPUHTEPA, KOTOPAs
U3MEpSeTCsl KOJMYECTBOM CTpPaHMIl, H3TOTaBIsIeMbI NpuUHTEpOoM B MHHYTY. OOBIYHO
MIPOU3BOUTENHHOCTD YKa3bIBACTCS ISl CTpaHuIl hopmara A4.

Mampuunvle (WM TOYEUHO-MATPUYHBIE) NMPUHTEPHI - Hambosiee pPacHpOCTPAHEHHBIH, 110
HefaBHero BpemeHu Tun npunrepoB ans IBM PC . IlpuHuun nedyatu 3TUX HPUHTEPOB TaKOB:
II€YaTaoas TOJIOBKA IPUHTEPA COAEPKUT BEPTUKAIBHBIM PsiJi TOHKUX METAUNIMYECKUX CTEP:KHEN
(urosnok). ['ooBKa IBHXKETCS BIOJIb MT€YATa€MOM CTPOKH, a CTEP)KHU B HYXKHBI MOMEHT yIapsitoT
no Oymare yepe3 Kpacsulylo JEHTy. OTo U oOecrieuuBaeT (hopMupoBaHHe HAa Oymare CUMBOJIOB U
n3o0paxeHuii. B jemeBbIX MoOJensxX MPUHTEPOB HCIOJIb3YyeTCs Iedararomias rojoBka ¢ 9
cTepkHAMU. KadecTBO medaTtu y TakuX NPUHTEPOB NOCPEACTBEHHOE, HO €r0 MOYKHO HECKOJBKO
YIYYIIUTH C TIOMOIIBIO MIeYaTH B HECKOJIBKO MPOXO0JI0B (OT ABYX /10 4eThipex). bojee kauecTBeHHas
U ObICTpas me4yarb oOecrneyrBaeTcsl MPUHTEPaMU ¢ 24 nedaTarolluMu Urojikamu (24-TouedHbIMU
npuHTepamu). boiBatoT npuHTEpHI U ¢ 48 UrOIKaMu, OHU 00ECTIEYUBAIOT elle 0ojiee KaueCTBEHHYIO
nevars. CKOpoCTh MeYaTh TOYEYHO-MaTPUUYHBIX NPUHTEPOB - oT 60 no 10 ¢ Ha cTpaHuIly, IEYaTh
PUCYHKOB MO>KET BBINIOJIHATHCS MEAJIEHHEE - 10 5 MUH Ha cTpaHully. Pa3pematomias cnocoOHOCTD
cocraBiseT 200 — 300 dpi. locTOMHCTBOM SIBJIIE€TCS HU3Kasi CTOMMOCTbh PACXOJHBIX MaTepUalioB
(kpacsieil JIeHTbl) U BO3MOXKHOCTh II€4aTH OJHOBPEMEHHO HECKOJIbKMX Komui aokymeHTta. K
HEZ0CTaTKaM OTHOCHUTCS HU3Kasi CKOPOCTb U IITYM IIPH ME€YATH.

Cmpyuinvie npunmepsi. B 3TUX npuHTepax u3zoOpakeHHe (HOPMUPYETCS MHUKPOKAILUISIMU
CHeLHaTbHBIX YEPHUJI, BBIIYBAEMbIX Ha Oymary ¢ moMoIIbio coren. Yncmo comnen cocTaBiseT ot 12
10 64. CtpyitHble TPUHTEPHI BHITIOJIHAIOT U LIBETHYIO NevyaTh. KadecTBO IBETHOM MeYaTH MOJy4daeT
OYCHb BBHICOKOE U MPAKTUYECKH HEOTIIMYMUMO OT TUIIOTPadCKOro.
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JIOCTOMHCTBA: BBICOKOE pa3pelIeHue, KOTOPOE 3aBUCUT OT YKCIIa COIEJ B TOJIOBKE M COCTABIISAET OT
300 mo 1200 dpi; BeIcokast ckopocTb nevatu (10 10 ppm); OeciryMHOCTb paOOTHI.

OCHOBHOM HEOCTATOK — BBICOKAsl CTOMMOCTb PACXOJHBIX MATE€PHUATIOB U BO3MOXHOCTh 3aChIXaHUs
KpacuTels B COIUIE, YTO MPHUBEJET K 3aMEHE BCETO MeYaTaromero 0JIoka.

Jlasepnvie npunmepsi 00€CTIEUMBAIOT B HACTOSIEE BpeMs HauTydlllee KadecTBo rnevyatu. B
3THUX MPUHTEpax JUIA MeYaTH UCIOIb3yeTCs MPUHIIHI Kceporpaduu: n300pakeHne nepeHoCcuTcs Ha
Oymary co cnenuaiabHoOro 6apadana, K KOTOpOMY 3JIEKTPUUECKU IPUTATUBAIOTCS YACTUYKU KPACKH.
OTtnuune 0T 00BIYHOTO KCEPOKOITMPOBAIBHOTO allliapaTa COCTOUT B TOM, UTO IevaTarouuii 6apadan
3JIEKTPU3YETCsI ¢ IOMOIIBIO JIa3epa [0 KOMaH/1aM U3 KOMIIBIOTepa.

K nocTtonHCcTBaM MOXHO OTHECTH BBICOKYIO CKOPOCTbH II€YaTH JIa3€PHBIX IPUHTEPOB - OT 15
10 5 ¢ Ha cTpanuly ( 1o 40 ppm) npH BBIBOJIE TEKCTOB (CTPAHULIBI C PUCYHKAMH MOTYT BBIBOJUTHCS
3HAYUTENBHO JIONBIIE), & TAKKE HU3KYIO0 CE0€CTOMMOCTh KOTIHH U OECITYMHOCTh pa0OTHI.

Ilnorrepsl. IlnoTTepsl, Win rpagonoCcTpOUTENH, UCIIONB3YIOTCS, B OCHOBHOM, AJIsl BBIBOJA
rpadpuveckoii MHPOpPMALUKU — YEpPTEeKH, CXEMbl auarpamMmbl U T.1. OCHOBHOE JOCTOWHCTBO
3aKJII0YAeTCsl B TOM, YTO OHM IpeAHa3HAYEHbI IS MOJIydyeHHs n300pakeHust Ha Oymare GOJIbIIOro
¢dopmara, Haripumep, Al.

[InoTrepsl apensTcs JBa OONBIIMX KJlacca: BEKTOPHbIE U pacTpoBble. B BEKTOPHBIX
IUIOTTEPAaX MUIIYIMIMX Y3€J IepEeMEIaeTcsl OTHOCUTENbHO Oymaru cpa3dy IO BEpPTHKAIU U
TOPU30HTAJIM, BBIUEpUMBasl Ha OyMare HenpepbIBHbIE KPUBBIE B JIFOOOM HarmpaBieHuu. B pacTpoBbix
— MUOIYIIAKA y3€1 TepeMemlacTcs OTHOCHUTEIBHO OyMmMard TOJBKO B OJHOM HarpaBJICHUH.
N300paxkenue popMupyercs CTpoka 3a CTpOKOH U3 MOCIEI0BATEIbHOCTH TOYEK.

BexTopHbIe MIIOTTEPHI UCMONB3YIOT Ul PUCOBAHUS Y3€l, KOTOPBIA Ha3blBaeTcs nepom. B
KayecTBe IIepa, HUCMOJIb3YIOTCS Mepbsi € YepHUWIaMu, (UOpPOBbIE U IUIACTHKOBBIE CTEP)KHU
(momacTepsr), KapaHmamiHble TPUQPETH W MEIKA WIH I[MAPUKOBBIE Y3JIbI OAHOKPATHOTO H
MHOI'OKpaTHOTo JieiicTBus. [lepbeBble MIOTTEphl 00ECIEYMBAIOT BHICOKOE KaueCTBO M300paxKeHuH,
HO MMEIOT HEBBICOKYIO CKOPOCTh paloThl. IlocTeneHHo nepreBble U MApUKOBBIE Y3IIbl IUIOTTEPOB
BBITECHAIOTCSI CTPYHHBIMH Y3J1aMH, aHaJIOTMYHBIMU y3J1aM CTPYWHBIX IPUHTEPOB.

PactpoBbie IIOTTEPHI MOTYT UMETH CTPYWHBIN WJIH JIA3EPHBINA NUAIIYIINN y3eil. FIX oCHOBHOE
OTJMYUE OT TPUHTEPOB C TNOJOOHBIM HPUHIMIIOM paboThl B IIHpPUHE 0O0pabaThIBAEMOTO
M300paxeHusl.

Ckanepsl.

CkaHepsl SBISAIOTCS HamOojee pachHpOCTpPaHEHHBIMU YCTPOWCTBA Ui pElIeHUs 3ajadu
nepeBojia OyMaKHBIX JOKYMEHTOB B JJIEKTPOHHbIE Komuu. WX MOXHO KiaccuuuupoBaTh IO
1ejaoMy psiay npusHakoB. [Ipexe Bcero, ckaHepbl OBIBAIOT YEPHO-OEIIbIE U I[BETHHIE.

BaxHOll  XapakTepUCTHKOM  CKaHEpOB  SBISETCS  paspelialoumas  CoCOOHOCTb,
M3MEPSIOLIAsCs KOJIMUYECTBOM PA3IMYaeMbIX TOUEK Ha JI0NM M300pa)keHUs, U COCTaBISIET OT 75 110
1600 dpi. lns HOpManIbHOTO pacro3HaBaHHUs 00pa30B, B YACTHOCTH, TEKCTOB, BIIOJIHE JIOCTaTOYHO
300-600 dpi. Pa3pemenrie HeoOX0IMMO BBIOMpPATh WHAMBHIYATbHO MJS KaXJOTO KOHKPETHOTO
UCTIOJIb30BAaHUSI CKAHUPYEMOTO U300pasKeHHS.

VYBenuueHue pa3penieHus pe3Ko yBeJIMYMBaeT pa3Mep dailna.

KOHCTpYKTUBHO CKaHEpBl NEIATCS HAa TPU THUIA: PYYHbIE, IUIAHLIETHBIE U POJIMKOBBIE.
PyudHble ckaHepbl UMEIOT Majble rabapuThl U HHU3KYI0 CTOMMOCTh U MO3BOJISIIOT CKaHHPOBATH
u300pakeHust JI0OOro pa3mepa, HO MOTYT BO3HHMKATh HCKaXEHHsS MpPU COBMELICHMH dYacTei
U300paxeHus.

[TnanmeTHble ckaHepbl — HanbOJIee PaclpOCTPaHEHHbIN TUIl. B HUX ckaHMpYIOIIas rojloBKa
JBUKETCSI OTHOCUTEIBHO HEMOJBUKHOTO OpHUIMHANa, KOTOPBIA IOMENIAeTCsl Ha MpO3padyHoe
CTEKJISIHHOE OCHOBaHME. JJOCTOMHCTBO TaKMX CKaHEPOB 3aKIIOYAETCS B TOM, YTO C MX IIOMOIIBIO
MOXHO CKaHHpPOBaTh M JINCTOBBIE M COpOIIIOPOBaHHBIE JOKYMEHTHl (KHUTH). CKOpOCTBH
cKkaHupoBaHus coctaBiseT 2 — 10 ¢ Ha cTpanuny ¢gopmara A4. K HemoctaTkaM MOXKHO OTHECTH
HE00XO0AUMOCTh PYYHOI'O O3UIIMOHUPOBAHUS KaXKION CTPaHMIIbl OPUTHHAIA.

PonukoBbie CKaHEpbl UCHOJB3YIOTCS JUIsI MAKETHOH 0OpaOOTKM JIMCTOBBIX JTOKYMEHTOB. B
HUX I0J[aya OYepeHOro JIMCTAa Ul CKaHUPOBAHMUSA IPOMCXOOUT aBTOMaTHuecku. CkaHMpyroLias
rOJIOBKA B TaKUX CKaHEpax HEMOABW)XKHA, a JINCT OPUTMHAJIA IIEPEMEIIAETC OTHOCUTENBHO Hee. K
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HEJ0CTaTKaM MOKHO OTHECTH MpoOJeMy BbIpaBHUBAHMS JIUCTOB U CIOXKHOCTh PabOTHI C JIMCTAMU
HECTaHJapTHOr'O pa3Mepa.

IIporpamMMHBbIe CPeACTBA peaJn3alu MHGOPMAIIMOHHBIX NPOLIECCOB

Jekuyusa 3.1. Knaccugpuxayus npozpammnozo odecnevenus

IIpocpammer — 2mo  ynopsadouenmvie nociedogamenvHocmu komano. KoHedHas 11enb
1100011 KOMIBIOTEPHOH HpOrpaMMbl — YIIpaBJICHUE ammapaTHbIMU cpeiacTBamu. Jlake eciu Ha
NEepBBIM B3I MPOrpaMMma HUKaK HE B3aMMOCHCTBYET ¢ 00OpyIOoBaHUEM, HE TpeOyeT HUKAKOTO
BBOJIA JIaHHBIX C IOMOIIBIO YCTPOICTB BBOAA U HE OCYILECTBIISIET BBIBOJ JAAHHBIX HAa YCTPOMHCTBa
BbIBOJIa, BCE paBHO €€ paboTa OCHOBaHA Ha YIPABICHUHU alIapaTHBIMU YCTPONCTBaAMU
KOMIIBIOTEpA.

[IporpaMMHoOe U amnmnapatHoe obecredeHre B KOMIbIoTepe paboTaloT B HEPa3phIBHON CBSI3U U
B HEIIPEPHIBHOM B3aUMOJECHCTBUM.

CoctaB mporpaMMHOTr0 0O€CHEYeHHs BBIUYHUCIUTENBbHON CHUCTEMBI HA3BIBAIOT NPOZPAMMHOU
KoH@ueypayueu. Mexay mporpaMMamMu, Kak HW MeXay (GU3NYeCKMMH Yy31aMd H OJoKaMu
CYIIIECTBYET B3aMMOCBSI3b — MHOTHE MpPOTpamMMbl pabOTaIOT, OMUPAsCh Ha APYTrue MPOrpamMMbl
0oiiee HU3KOTO YPOBHS, TO €CTb, MBI MOXEM TOBOPHTH O MEXKIIPOTPAMMHOM uHmepgelice.
B03MOXXHOCTh  CyIIECTBOBaHUS Takoro wuHTepdeiica TOXE OCHOBaHA Ha CYIIECTBOBAHUU
TEXHUUYECKUX YCJIOBUH U IPOTOKOJOB B3aUMOJECHCTBHS, a Ha IPAKTHUKE OH OOEeCHeuyrnBaeTCs
pacmpezieieHueM MporpaMMHOro o0ecredeH sl Ha HECKOJIBKO B3aMMOJIEHCTBYIOIIUX MEXIY COOOi
YpOBHEH. VYPOBHM MPOrPaMMHOrO OOECMEUYEHUs MPEJCTABIAIOT COO0M MUpaMUIATBHYIO
KOHCTpyKIuio. Kaxnaplii crenyromuii ypoBeHb ONMpaeTcsi Ha MporpaMMHOe oOecreueHue
IpeIuIecTBYOIMX ypoBHEN. Takoe wieHeHue y100HO AJis BCEX 3TAlOB padOThI C BHIYMCIUTEIBHON
CHUCTEMOM, HAauMHas C YCTAaHOBKM IIPOTpPaMM JO MPAaKTHYECKOH JKCILTyaTallud W TEXHUYECKOTO
oOcinyxuBanusi. OOpaTuTe BHMMaHHE Ha TO, YTO Ka)KIbli BBIIIEIEKAIIUNA YPOBEHb IOBBIIIAET
(GYHKLIMOHATIBHOCTh BCEH CHCTEMBbI. Tak, HallpuMep, BBIYUCIUTENbHAsI CUCTEMa C MPOrpPaMMHBIM
oOecrieueHreM 0a30BOr0 ypOBHSI HE CIIOCOOHA BBIMOJHATH OONBIIMHCTBO (DYHKUIUN, HO O3BOJISET
YCTAaHOBUTBH CUCTEMHOE NMPOrpaMMHOE 00ecTIedeHue.

3.1.1. CncremHoe nporpaMmmMmHoe obecnevyeHue KOMmnbloTEpPa

Cucremusiii ypoBenb 10 — mepexoansiii. [Iporpammel, paboTaroiiye Ha 3TOM YpPOBHE,
o0ecneunBaOT B3aUMOACHCTBHE MPOYMUX MPOTPAMM KOMIIBIOTEPHOH CHUCTEMBI C MpOrpaMMaMu
0a30BOr0 ypOBHS U HEMOCPEICTBEHHO C alMapaTHBIM OOECIEeUYeHHUEM, TO €CTh BBIMOIHSIIOT
“nocpenHuyecKue” QyHKIUH.

OT mporpaMMHOrO OOeCTeueHHUs] 3TOTO YPOBHS BO MHOTOM 3aBHCST DKCILTyaTal[MOHHBIE
MoKa3aTelIl BCell BBIYHUCIUTENHRHOM CHUCTEMBI B ICJIIOM. TaK, HaArpumep, Ipu MOAKIIOYCHUN K
BBIYHUCIUTENLHON cHUcTeMe HOBOTO OOOpYAOBaHUS Ha CHCTEMHOM YpPOBHE JOJIKHA OBITh
yCTaHOBJIEHa Nporpamma, oOecrneduBaromias s APYrUX MporpaMM B3aUMOCBSI3b C O3TUM
obopynoBanueM. KOHKpeTHbIE TPOrpaMMBbl, OTBEYAIOIINE 32 B3aWMOJCUCTBHE C KOHKPETHBIMH
yCTpOMCTBaMH, Ha3bIBAIOTCA Opatigepamu yCmpoucme — OHHM BXOJAT B COCTaB MPOTrPaMMHOIO
o0ecreYeHns: CHCTEMHOT'O YPOBHSI.

Hpyroi kjiacc mporpaMM CHCTEMHOI'O YPOBHS OTBEYAET 332 B3aUMOJICHCTBHE C MOJb30BATE-
nem. imMeHHo Onaromapss UM OH MOJy4aeT BO3MOKHOCTh BBOAWTH JaHHBIE B BBIYHCIUTENHHYIO
CHUCTEMY, YIPaBIsATh €€ paboToON W TOoJIydaTh pe3yiabTaT B yAoOHOW misa ceds dopme. Otu
POTpaMMHBIE CPEACTBA HA3bIBAIOT CPeOCmEaMu 0becneuetus noib308amenbCckoco unmepgetca.
OT HUX HampsMYI0 3aBUCUT yJI00CTBO pabOThI C KOMIBIOTEPOM U MPOU3BOJUTEIBHOCTh TPY/Aa Ha
pabouem mecTe.

COBOKYIHOCTh MPOTPaMMHOTO 00€CIIeYeHHs] CHCTEMHOTO YPOBHS 00pa3yeT s0po onepayu-
OHHOU cucmembvl Komnvlomepa. EcIM KOMIBIOTEp OCHAIIEH MPOTPaMMHBIM OOeCIIeYeHHEM
CHUCTEMHOI'0 YPOBHS, TO OH Y€ MOJATOTOBJIEH K YCTaHOBKE MPOrpaMM 0oJjiee BHICOKUX YPOBHEH, K
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B3aMMOJICHCTBHUIO MPOrPaMMHBIX CPEICTB ¢ 00OPYJOBAaHUEM M, CAMOE TJIABHOE, K B3aUMOJICHCTBUIO
C moJb30BareieM. To ecTh Haniuyue A0pa ONepayuoHHOU CUCeMbl — HenpemenHoe YCaosue 0
B03MOACHOCMU NPAKMUYECKOU pAOOMbl YeNI08eKA C BbIYUCTUMENbHOU CUCTEMOLL.

3.1.2. Onepanuonnas cucrema. Haznauyenue u ocHoBHbie pynkuuu OC.

Ocoboe MecTo cpenu MporpaMMHBIX CpeACTB BceX TUIOB 3aHuMaroT OC, SBIAACH AIpOM
MPOrPaMMHOTO O0ECTICUeHUSI.
OC - KOMIUIEKC ITporpamm, o0ecreyrBarOIUX:
e yIpaBJIEHUE pecypcamH, T.. COINIACOBAHHYIO pPabOTy BCEX alapaTHbBIX CpPEACTB
KOMITbIOTEPOB;
e yIpaBJIeHUWE MpolleccaMM, T.€. BBIIOJIHEHHWE TNPOrpaMM, UX B3aUMOJEHCTBHE C
YCTPOHCTBAMH KOMIIBIOTEPA, C TAHHBIMH;
® [OJB30BATEIbCKUI WHTEpPEC, T.e. IUAIOT TOJH30BATENSA C KOMITBIOTEPOM, BBIIOJHEHHE
OIIpeIeIEHHBIX MPOCTHIX KOMaH I-onepanuii o oopadoTke HHHOPMAIHH.
OC naubosee MalIMHHO-3aBUCUMBIN BUJ IIPOrPAMMHOI0 O0ECIIe€UeHNUsl, OPUEHTHUPOBAHHBIN
Ha KOHKPETHBIE MOJIENIM KOMIIBIOTEPOB, OCKOJIBbKY OHU HAIpPSIMYIO YIPABISAIOT UX YCTPOUCTBAMH,
T.e. o0ecreynBarOT WHTEpPEiHc MEeXIy MOJIB30BATENIEM U ammapaTHOW 4acThio KommbioTepa. OC
o0pa3yeT aBTOHOMHYIO Cpefly, HE CBSI3aHHYIO HU C OJIHUM SI3bIKOM IporpammupoBanus. Jlro6as sxe
npuKaaHas mporpamma cBszana ¢ OC 1 MOXKET SKCIUTYaTHPOBATHCS TOJIBKO HA TEX KOMITBIOTEpax,
IIe MMeeTCsl AaHAJOTMYHas CHUCTeMHas cpeaa. llpukiagHble NporpaMMHbBIE — CPEICTBA,
paspaborannbie B cpeae ogHoit OC, HE MOTYT OBITh HCIIOJIB30BaHBI Uil pabOThI B Cpee ApPYroi
OC, ecnu HEeT KOHBEPTOPA, MO3BOJISAIOLIETO CAeNaTh 3TO. B TakoM ciryyae TOBOPST O MPOrpaMMHON
HECOBMECTUMOCTH KOMITBIOTEPOB.
O6bryno OC xpanutcs Ha xecTkoM aucke. I[lpu Brmouenun kommbiorepa OC
ABTOMATHYECKH 3arpy’KaeTcs C JUCKa B OTIEPATUBHYIO MaAMSTh.

3.1.3. IBorouusa OC
OC 3a Bce BpeMs CYIIIECTBOBAHUS KOMITBIOTEPOB MPETEPIIEITH 3HAUUTEIBHYIO HBOJIOIHIO.

1. TlepBble omepanvOHHBIE CUCTEMBI OBLIIM 0OHONONbL308AMENLCKUMU U OOHO3HAUHBIMU. OHU
XapaKTePU3YIOTCS HEBBICOKOH 2(PPEKTUBHOCTHIO HCIIOIH30BAHMS PECYPCOB KOMITBIOTEPA U3-
3a MPOCTOEB BCEX, KPOME OJHOTO padoTaromiero nepudepuiiHoro ycrpoictBa. Hampumep,
IpU BBOJIE JAHHBIX MPOCTAaWBal LEHTPAIBHBIN MPOIECCOP, YCTPOMCTBA BBHIBO/IA M BHEIIIHUE
3alIOMHUHAIOIIME YCTPOMCTBA.

2. OoHononv3osamenvckue U MH0203a0a4Hble - OOECTEUMBAIOT TIOCTAHOBKY 3aJaHUl B
ouepenpb Ha BBINOJHEHHE, MapajUIeIbHOE BBINOJIHEHWE 3a/laHul, pa3/ieJIeHHe pecypcoB
KOMIIBIOTEpa MEXK/1y BHITIONHSIOIIUMUCS 3alaHusMU. Hampumep, oqHO 3aaHie MOXET BHITIOTHSThH
BBOJI JIAHHBIX, JIPYTO€ — BBITIOJHATHCS IEHTPATBHBIM IPOIIECCOPOM, TPEThEe — BBHIBOJMTH JIAHHBIC,
YeTBEPTOE - CTOATh B oyepeAu. Takue BO3MOXKHOCTH OOECIEeUMBAIOT KOHTPOJEPhl BHEUIHHX
YCTPOMCTB (COOCTBEHHBIE MTPOLIECCOPHI).

[Tpu MHOTO3a/1a4HOM pEKUME:

® B ONEPATHBHOMN MaMITH HAXOJUTCSI HECKOJIBKO 3a/IaHUi TIOJIb30BaTENCH;

e BpeMms paboTHI Mmpolleccopa pasfensercs Mexay mporpammamu, Haxomsmmmucs B OIl u
TOTOBBIMU K 00CITY’KHBAaHUIO MTPOLIECCOPOM;

e TApaIENBbHO C paboTON Tpoleccopa MPOUCXOTUT OOMeH WHGOpMAIuel C pa3TudHBIMU
BHEITHUMH YCTPOMCTBAMH.

3. HauOonee coBepiieHHBI W CIOXKHBI MHO20NOAb306amenvckue muozozadaunvie OC. OHu
MpeIyCMAaTPUBAIOT OJHOBPEMEHHOE BBIMOJHEHHE MHOTHUX 3aJaHWii MHOTHX TIOJb30BaTeNeH,
00eCTieunBarOT  pa3JeliecHue pPEecypcoB KOMIBIOTEpa B COOTBETCTBHH C IPHOPUTETAMHU
MOJIb30BATENCH U 3aIUTy JaHHBIX KAXKIOTO MOJIh30BATENs OT HECAHKIIMOHUPOBAHHOTO JoCTyma. B
stoM ciydae OC paboTaeT B peXHME pa3[elIeHHOTO BpPEMEHHU, T.e. OOCIY)KMBAa€T MHOTUX
NOJIb30BaTesel, paboTaOIUX KaXKAbIi CO CBOETO TEPMUHAIIA.
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B Hacrosmee Bpems ucnosib3yeTcs MHOTro TUIOB pazinuuyHbix OC mus OBM paznuusbix
BUJIOB. B UX CTpyKType CymecTBYIOT o0mme npuHIunbl. B coctaBe MHOTHX OC MOKHO BBIICIUTH
AP0 — HEKOTOPYIO YacTb, SBJSIONIYIOCS OCHOBOM Bcell cuctembl. B cocta siapa Bxoast Hanbosee
4acTO HCIIOJIb3YEMbIE MOJYJIA: MOJYJb VYIPABJICHUS CHCTEMOW MpepbIBaHHUM, CpeACTBa IO
pacnpezeneHuo ocHOBHBIX pecypcoB — OIl u mponeccop. IIporpammel, BXoJdiue B cOCTaB sapa
npu 3arpy3ke OC nomematrorcs B O3V, rzie NOCTOSHHO HaxoOJATCS M MCIONB3YIOTCS IPpU
dbyakuuonupoBanud OBM  (Takue mporpaMMbl SBJISIOTCS pe3UICHTHBIMU). BakHol vacthio OC
ABJIETCS KOMAHOHblLIL npoyeccop — TIporpaMma, OTBEYAlOIlas 3a MHTEPHpPETalU0 |
WCIIOJIb30BAaHKUE MPOCTEUIIINX KOMAaHJ MOJb30BaTeNs, U ero Baumojerncteue ¢ sapom OC. K OC
clieflyeT OTHOCHUTh W OoraTelii HaOOp ymuaum — HEOONBIIMX MPOrpamMM, OOCITYKMBAIOLIUX
pa3iuyHble YCTpoicTBa KommbioTepa ((popMaTHUpOBAaHUS MArHUTHBIX JHUCKOB, BOCCTAHOBJICHHE
yIaneHHBIX (ailyioB U T.11.).

Hau6onee nomynsapusie OC MS DOS n Windows ¢pupmsr Microsoft, UNIX.

3.1.4. Nonb3oBaTtenbckne MHTepdeunchbl

[To peanuzamuu uHTEepdeiica MOIB30BATENs PA3IUYAIOT Hezpaguueckue W epaguyecKue
omepanMoHHble cuUcTeMbl. Herpaduueckue omnepanvoHHBIE CHUCTEMBI peaTH3yIT uHmepgetic
KOMaHAHON CTpOKU. OCHOBHBIM YCTPOMCTBOM YIIPaBJIEHUS B JAHHOM CJIy4ae SIBJISIETCS KJIaBUaTypa.
VYpapanstonre KoMaHabl BBOJIAT B I10JIE KOMaHAHOW CTPOKH, TI€ UX MOYKHO U PEAAKTUPOBATH.
HcnonHenue KoMaHabl HAUMHAETCS 110CIIE €€ YTBEPXKJIEHUS, HallpUMep, HaxkatueM kiaBuiu Enter.
Jnsa  xommberoTepoB 1matdopmel  IBMPC  uHTepdeiic KoMmMaHIHOW CTpPOKH oOecreuynBaeTcs
CEMEHCTBOM ONEPANMOHHBIX CHCTeM 1o oommM HazBanueM MS-DOS (Bepcuu ot MS-DOS 1.0 1o
MS-DOS 6.2).

I'paduueckue onepanvoOHHBIE CHCTEMBl PEaTU3yIOT OoJyiee CIOXKHBIM THI HHTepdeiica, B
KOTOPOM B Kau€CTBE OpraHa yIpaBJICHUS KpPOME KJIaBHUATYpbl MOXKET MCIIOJIb30BAThCS MBIIIb WIH
aJIeKBaTHOE YCTPOWCTBO MO3MLMOHMpoBaHus. Pabora ¢ rpaduueckoil onepanyoHHON cucTemMoin
OCHOBaHa Ha B3aUMOJICHCTBUY aKTUBHBIX U MIACCUBHBIX SKPaHHBIX 2JIEMEHTOB YIIPaBJICHMUS.

B kauecTBe aKTMBHOIO 3JI€MEHTa YIPABIEHUS BBICTYNACT yKA3amelb Mblidy — TpapuuecKuii
00BEKT, IepeMeIlleHe KOTOPOro Ha SKpaHe CHHXPOHU3UPOBAHO C EPEMEIEHUEM MBIIIH.

B kauecTBe MAaCCHUBHBIX JJIEMEHTOB YIPABIEHUS BBICTYNAIOT IpaduuecKue 3JIeMEHTHI
yIpaBlIeHUs  NPWIOKEHUH  (9KpaHHble  KHONKHM, 3HA4YKW, IepeKirouyaTend,  (praxku,
pacKpbIBAIOIUECS CIIUCKU, CTPOKH MEHIO U MHOTO€ JIPYToe).

XapakTep B3aMMOJEHCTBUS MEXYy AKTUBHBIMHM M ITACCUBHBIMM 3JIEMEHTAMH YIIPaBJICHHUS
BbIOMpaeT caM IOJb30BaTelb. B €ro pacnopspkeHMu HpHUeMbl HaBEJIEHUS yKas3aTells MBIIN Ha
DJIEMEHT YIIPaBJICHHUS, IETYKH KHOIIKAMU MBILIN U JPYTUE CPEACTBA.

Jexyusn 3.2. OC Windows

3.2.1. 32 - paspsigHasa apxXuTeKTypa

[TepBas 32—pazpsgnas OC mns kommbiotepoB IBM PC - Windows 95. Ona nosiBuiach B
pesyabrare ciusauss OC MS-DOS u ee rpadudeckoit obomoukn  Windows 3.1. OnepannonHas
cuctema Windows opueHTHpOBaHa Ha padoTy 32-pa3psaHBIX IPOrpaMM, MHOTHE €€ KOMITOHEHTHI
ABIAIOTCSA 32-pa3psaHbIMUA. Pa3psgHOCTh — 3TO MaKCMMalIbHOE KOJWYECTBO Pa3psloB ABOUYHOTO
YHClia, HaJl KOTOPBIM OJTHOBPEMEHHO MOYKET BBIIMOIHIATHCS MAlllMHHAS Olepaius, B T.4. U oleparus
nepeaayn “HpopMalmy; 4eM OoJblIe pa3psIHOCTb, TEM, IPU MPOYUX PABHBIX YCIOBUSX, OylIeT
Oospiie U mpousBoauTenbHOCTH [1K.

bonpmmHcTBO mporpamMm st OC MS DOS otHOcuiock k 16-paspsaHelM mporpammam,
KOTOpBIE HCIOJIb30BaJIM pealbHbIl pexXuM paboThl MHUKpompoleccopa. PeanbHbl pexum
3HAYUTENIBHO OTPAHUUYUBAET BO3MOKHOCTH IPOTPAMMBI, T.K. B 3TOM PEXHUME 3aTPYAHEH JOCTYN B
BepxHue (cBoimie 1 Mo0aiita) obmactu namaru. MS-DOS He umeer cpencTB i MOAACPKKHA 32-
paspAgHBIX MPOrpamMM, paboTaOIIUX B 3AIIMIIEHHOM pEeXUME MHKporpoleccopa. YToOsl Takue
mporpamMmbel Moriim  paboratb B cpeae MS-DOS, TpeOyercss MONMOJHHUTENbHOE MPOrpaMMHOE
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obecrieuenue, pacmmupstoniee ¢Gyakouun  MS-DOS. Bo3smoxeH Tak Ke BapuaHT, Korjaa
JIOTIOTHUTENbHBIE  (PYHKIMH,  OOCCIEUMBAIONINE  3AlIUIICHHBIM  PEXUM,  BKIIOYAIOTCS
HEMOCPEJICTBEHHO B KOJI TPOrPaMMBI, YBEIIMYUBAsI TEM CAMBIM €€ 00bEM.

OC Windows mnoJHOCTBIO obOecrieuyuBaeT padoTy 32-pa3psaHbIX HPOTrpaMM, MPHUEM OHA
CIPOEKTHPOBaHA TaKUM 00pa3oM, 4YTO HCHOJb30BaHUE 32-pa3psOHBIX MHporpaMMm B €€ cpele
ABIIsIeTCS HamOomee onTuManbHbIM. B cpene Windows Takke ycmemHo (yHKIIMOHHPYIOT 16-
pa3psiiHbIE IPOTpaMMbl, HO OHH HE MOTYT 33JIeiCTBOBATh BCE PECYPCHl CUCTEMBI.

32-pa3psiaHble MPOTPaMMbl 3aHUMAIOT OOJIbIIE ONEPATUBHON M JUCKOBOW MaMsTH, yeM 16-
paspsanbie. Ho 3TO0 KoMmeHcHpyeTcs, BO-NEPBbIX, YBEIMYECHHEM CKOPOCTHU PabOThl MPOrpaMMBlI,
BO-BTOPBIX, YACIICBICHUEM BCEX BUIOB MaMSTH, B T.4. U JIEKTPOHHOM.

3.2.2. MHOro3aga4yHoCcTb U MHOFronNOTO4YHOCTb

OC Windows sBisieTcsi MHOro3ajgadyHold (MyJbTH3a/Ja4HOM), T.6. OHa cHocoOHa
«OJHOBPEMEHHO» BBINOJHATH HECKOJIBKO ITporpamMM. Ha camom nene onun MII MokeT BBIOIHATH
UHCTPYKLMU TOJBKO OfHOW mporpamMMbl. OnHako OC HacTOJIBKO ONEpPaTHMBHO pearupyer Ha
HOTpeOHOCTH TOW WM HMHOM HpPOTrpaMMbl, YTO CO3JAETCs BIIEYATICHHUE OJHOBPEMEHHOCTH HX
pabotel. Hanmpumep, B mpouecce MNOATOTOBKM TEKCTOBOI'O JOKYMEHTAa MOYKHO HapajiielbHO
neyaTaTh COACPKUMOE Kakoro-iuoo (aina 1 npoBepATh Ha BUPYC JKECTKUM JTUCK.

MHoro3agayHocTb MOXET ObITh KOONEPAaTHBHOW M BbITecHsAwmed. I[Ipu koomepaTuBHOM
MHoro3zagauHoctu OC He 3aHMMaeTCsl pelleHUueM IpoOJIeMbl paclpelesieHUs] MPOLECCOPHOIo
BpeMeHU. Pacnpenenstor ero camu nporpammsl. [IpuueM akTuBHas nporpamma (T.€. Ta, ¢ KOTOPOi
paboTalOT B HACTOSIIMHA MOMEHT) CaMOCTOATENbHO pEIAeT, OTAABATh JIM IPOLECCOp APYroi
nporpamMme. MOMEHT Iepesiauu yrpaBieHUs 37€Ch 3aBUCUT OT XOJla BBIIOJIHEHMS 3afaud. Takum
MOMEHTOM JIOJKEH ObITh CHCTEMHBIH BBI30OB, T.€. OOpallleHHe K CHCTeME 3a KaKOH-IHOo yciayron
(BBOJ WJIM BBIBOJI Ha BHEIIHEE YCTPONCTBO U Mp.). DOHOBHIM 3a7auyaM BBIJIEISETCS MIPOLIECCOPHOE
BpeMs IIPU IPOCTOE MPUOPUTETHOH 3a/1auu (0XKHIaHHE HAKAaTHUs KJIABUIIN U JIp.).

KoonepatuBHas MHOr03a7a4HOCTh OblTa peanu3oBaHa B cpeae Windows 3.1. B Windows
KOOIEPaTUBHAsT MHOTr03a/layHOCTh oOecreunBaeTcs A 16-pa3psaHbIX NPUIOKEHUH, T.K. 3TH
pUIoXKeHus, co3aanublie 1t Windows 3.1., yMEIOT caMOCTOSATEIBLHO PACTIPEEIISTh TPOIIECCOPHOE
BpEMsL.

[Ipu BBITECHSIONIEN MHOT033Ja4HOCTH PACHpPECIEHUEM IPOLECCOPHOIO BPEMEHH MEXKIY
nporpamMamu 3aHuMaetrcd OC. OHa BblienseT KaxIod 3a1adye (GUKCUPOBAHHBIM KBaHT BPEMEHU
npoueccopa. [lo ucredeHrn 3Toro KBaHTa BpEMEHH CHCTEMa BHOBB IOJIYYaeT YIpPaBICHHUE, YTOOBI
BBIOpATh ApYryro 3aaady Juid ee aktuBu3anuu. Eciu 3amaua oOpamaercs k OC 1o ucteueHus ee
KBaHTa BPEMEHM, TO 3TO TAKXKE CIYKHT NPUYMHON IEPEKIIOYECHMs 3anad. Takod pexuM
MHorozagadHoctTd Windows peannsyeT Juist 32-pa3psiHbIX NPUIIOKEHHUH, a TaKKe UIsl IPOrpaMM,
HammmcaHHBIX 119 MS-DOS.

MHOronoToYHOCTh ONEPAIMOHHONW CHCTEMBbl 03HAuYaeT, 4To paboTarolue MpOorpamMmbl
(mpo1iiecchl) MOTYT pa3feNAThCs Ha HECKOJIbKO vacTeil. [lpu sToM Kaxkaas 4yacTb CaMOCTOSITENBHO
IOpEeTeHIyeT Ha TPOLECCOPHOE Bpems. ITO o0o0ecneyrBaeT OJHOBPEMEHHOE BBIIOJHEHHE
IIPOrpaMMOil HECKOJIBKHX HE CBA3aHHBIX APYT ¢ Apyrom onepauuid. Hampumep, B TII Beruncienus B
pasHbIX sueiikax Osarogapss MHOTONOTOYHOCTH MOTYT BBIIOJHATHCS OJHOBPEMEHHO, MpUYEM
NapajuIeJIbHO C BBIYUCICHUSIMU MOTYT OBITh OpraHM30BaHHBI BBOJ JAHHBIX B A4YEHKHU, UX BBIBOJ Ha
NeYaTarolee YCTPONHCTBO U T.II.

3.2.3. N'padhmnyeckum nonb3oBaTerbCKUN MHTEpcenc

[Tons3oBarensckuii  wHTEpdeiic  Windows  ucmonb3yer  rpadUyYecKUil  PeXUM
BugeoMoHuTOpa. OCHOBY HOBOTo rpaduyeckoro mHTepdeiica moib30BaTeNsi COCTABISAET XOPOIIO
IPOJYMaHHAas CCTEMa OKOH, paclioylaraiolasicsi Ha SKpaHe MOHUTOpA M BKJIIOYAIOINAsl MHOXKECTBO
PasHOPOAHBIX TpapUuecKMX OOBEKTOB Ui YHpaBIeHHS pPaboTOW KommbioTepa. TeM cambIM
peanusyercsi HuAes CO3/JaHUsl JJIEKTPOHHOrO pabodero crojia I0JIb30BaTeNls, Ha KOTOPOM
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pasMelaTCs ANEKTPOHHBIE JOKYMEHTHI. [IpuHaTast KoHIenuus rpaguuecKoro nojab30BaTeabCKOro
uHTepdeiica xapakTepHa Uil BCeX MPOTPaMMHBIX MpoaykToB mox Windows . Oto obecrieunBaer
KOM(OpPTHYIO cpeny paboThl mojb3oBarenst (6osnee MOAPOOHO 3TOT BONPOC MBI PACCMOTPUM
Mo3XkKe).

3.2.4. IloakJIr0YeHNe HOBBIX Nepu(pepHiiHBIX ycTPoiicTB 1o TexHosoruu Plug and Play

Jlnst  moxkmoueHuss HoBoro nepudepuitHoro ycrpoiictBa B cpene OC  MS-DOS
M0JIb30BaTENb JOJDKEH 0071a1aTh Mpo(ecCHOHANBHBIMUA 3HAHMSIMH: HAalpUMep, YMETh HalucaTh
daiin koHduUrypamuu, 3HaTh CTPYKTYPY KOMaH bl MOJKIIOYEHHSI HEOOXOIMMOTO JipaiiBepa.

B cpene Windows sTa 3amaya pemraercs JOCTATOYHO MPocTo. CUCTEMA CaMOCTOSITEIBHO
co3/aeT U U3MeHsieT (aiiipl KOHPUrypau, paco3HAeT KOHKPETHOE TEXHUYECKOE YCTPOUCTBO U
IIPOU3BOJIUT €ro aBTOHACTpoMKy. IlogoOHas TexHonorus nonyumna HazBaHue Plug and Play —
«BKJIOYAH U paboTaiiy.

JIoTMOJIHUTENBHOE YCTPONUCTBO MOAKIIOYAETCS CHELMATbHBIMU [IPOrpaMMaMy — MacTepamH,
KOTOpBIE MOTYT PAaclo3HaTh JII000e YCTPOMCTBO, mojaepkuBaromue TexHonoruto Plug and Play.
Ecin ycTpoHCTBO HE MOAJEPKUBAET 3Ty TEXHOJIOTMIO, MPOrPaMMbl — MacTepa 3alpalliuBaroT
JOTIOTHUTEIIbHYI0 HH(pOpMalnio B Hanbosee yao0HOM /uis mons3oBarens Gopme, Omarogaps 4yemy
IPOLIECC MOJKIOYEHHS YCTPOMCTB YIPOIIAETCS.

3.2.5. Ucnonb3oBaHne BUPTYAJIbHOU aMATH

W3BeuyHas KOMIIbIOTEpHAs IpobiieMa — HEXBATKa ONEPATUBHON MaMATH — pelIaeTcs B cpelie
Windows ¢ moMOI1Ib10 BUPTYyaJIbHOU (peasIbHO HE CYIIECTBYIOIICH ) TAMSATH.

BupryanbpHas namaTh — paCIIMPEHHUE aIPECHOTO IPOCTPAHCTBA 3a/1a4M, ITOJIy4EHHOE 3a CYET
WCIIOJIb30BAaHNs YaCTU BHEIIHEH NIaMSATH.

B oneparnBHOM namATH BCerja HaXOAMUTCS YacThb BUPTYaJbHOIO IPOCTPAHCTBA,
BBIJICJISIEMOTO JUISL PELICHMs 3a7a4M, OCTaJbHAs €r0 4acTh pPacIoyaraeTcs Ha JUCKOBOW IaMATH.
Ecnun onepatuBHOW mnamsTH He XBaraeT Juid oOecneueHHs paboThl TEeKyIero (aKTUBHOIO)
IIPUJIOKEHUSA, TO IPUIOKEHHUE WM €ro 4acTb, KOTOPbIE HE HCIOJB3YIOT B JAHHBIA MOMEHT
MHUKPOIPOLIECCOP, BHITPYKAIOTCS (BBITECHSIOTCS) U3 ONEPATUBHON MaMATH Ha Juck. Ha ux mecro B
ONEepaTUBHYIO MaMAThb 3arpyxaercd (IOJKayuMBaeTcsl) HEOOXOJMMBIM (parMeHT aKTUBHOIO
npuiokeHus. Korga oqHOMy M3 BBITPY)KEHHBIX IIPWIIOKEHUN MepefacTcs ylnpaBieHUe, OHO BHOBb
3arpy’kaercsi B OINEPATHBHYIO MaMATh, YTO MOXET IPHUBECTH K BBIFPY3KE Ha JUCK JPYroro,
IIaCCUBHOTO B JAHHBIA MOMEHT NpUiIoXkeHUs. T.0., MporpaMMsl HUPKYJIUPYIOT MEXKAY JUCKOM U
ONEPaTUBHOMN MaMATHIO.

ITonnepxka BUPTyaJlbHOW MaMsITH MO3BOJSET OTKPBITh OOJIBIIOE KOJMUYECTBO MPUIOKEHUIN
OJIHOBPEMEHHO, HO BBIIPY3Ka Ha JHCK M 3arpy3ka C JHCKa CHUKAIOT IPOU3BOAMTEIBHOCTH
KOMIIBIOTEPA.

Hcnons3yemast st 5TOM 1€MW 4acTh BHEUTHEH MaMATH Ha3biBaeTcs (aljaoM MOJKAYKH, a
OTMCAHHBIN Mpolecc MoAKauykd — cBonMHroM. O0beM (aiiyia moJKauKH MOXET B HECKOJIbKO pa3
MpeBbIIIaTh 00bEM ONEPATUBHON MaMATH.

Daiin noakauku — (aill Ha KECTKOM TUCKE, UCTIOIb3YEeMbIi AJIsi OpTraHU3aIlluu BUPTYaITbHON
MaMSsTH.

HacTpoiika BUpTyallbHON NaMATH NPOU3BOAUTCS aBTOMAaTHYECKHM M Bpy4yHYI0. BpyuHyro
BBITNOJIHATh HACTPOMKY MOXKET TOJNbKO KBaJTU(UIIMPOBAHHBIA MOJIb30BaTeNb. JIOCTyn K HAacTpoike
BUPTYaJIbHON MaMATU oOcyllecTBisieTcss depe3 llaHenp ympaBineHus, mociae OTKPBITHS 3HAdKa
Cucrema.

I[lo ymonuanuMro 3aJaH aBTOMAaTMYECKUH BapHaHT HAcTpoiiku, T.e. Windows
CaMOCTOSITENIbHO BBIOMpAeT pa3Mep BHUPTYaJbHOM MaMATH, B 3aBUCUMOCTH OT peaJbHOU
NoTpeOHOCTH TEKyIIeH 3a/1auH.

3.2.6. CoBMecTHMOCTS € PaHee CO3JaHHBIM NPOrPaMMHBIM o0ecnedyeHneM
ITox coBmectumocThio ¢ [IO monuMmarT crnocoOHOCTE OC HCHOTHATH MPOTPAMMHBIC
npoaykThl, co3gannabie B Ap. OC. B 6onpmmucTBe cnydaeB OC Windows obecriednBaeT Takyko
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coBMecTUMOCTh Ha IBM — mooO0HBIX KOMITbIOTEpaX HE TOJBKO JJIs IPOTPaMM PaHHUX BEPCH, HO
U 71 IpOrpaMM orepanroHHoi cuctemsl MS-DOS.

3.2.7. Haiimyue KOMMYHHKAIIMOHHBIX MPOrPAMMHBIX CPeACTB
BaxuelimuM HanpaieHueM pa3Butus Windows sBIISETCS BKIIOUYEHHE B €€ CTPYKTYpPY
HIMPOKO HCIOJIb3YEMBIX M CHEIHUAIBbHBIX IPOrPaMMHBIX CPEACTB I HOJIEPKKU PA3IUYHBIX
KOMMYHHKAIMH U KOMIIBIOTEPHBIX CETEH.
Ceresbie cpeacta OC Windows M0O3BOJISIOT:
e OO0ecrneunTh nepenavy JaHHBIX MEXKIY JBYMs COCITMHEHHBIMH KaOelsiMH KOMIBIOTEpAMH C
nomotibio mporpammsel Direct Cable Connection;
e OpraHu3oBarh DSJIEKTPOHHYIO TOYTY B JIOKAJIBHOW W TJO0AJBHOW CETH C TOMOIIBIO
nporpamMmbl Microsoft Exchange;
e BrImonHUTh pakCUMUIIBHYIO NIepeiady ¢ MOMOIIbIo porpammsl Microsoft Fax;
e OOMeHsAThCs (aililaMu ¢ yJaJIeHHbIM KOMIIBIOTEPOM U MOAKIIOUUTHCS K ITI00AIBHON CeTH ¢
nomouisio nporpammel Hyper Terminal;
e (OpraHu3oBaTh OJJHOPAHTOBYIO KOMIIBIOTEPHYIO CETh U3 HECKOJIBKUX KOMIIbIOTEPOB, IPUUYEM
KOMITBIOTEPHI CETU MOTYT yrpaBiiAThes Kak Windows 95 , tak u Windows 3.1.;
e [loaKIHOUYUTHCS K KOMIIBIOTEPHON CETH C BBIACICHHBIM CEPBEPOM.

3.2.8. Haamuue cpeacTB MyJbTHMeIHA

OC Windows oOecnieunBaeT MHTEPAKTHBHYIO pabOTy ¢ BBICOKOKAYECTBEHHBIM 3BYKOM H
BU/ICO TPU TIOMOIIM CIIEHUAJbHBIX allapaTHBIX M HPOTPaMMHBIX CPEACTB. MynbTHMenna —
KOMITHIOTEP HEMTPEMEHHO J0JDKEH HMETh 3BYKOBYIO IUIATy, KOTOpask o0ecrieyrnBaeT mpeoopa3oBanme
3ByKa B KOMIIBIOTEPHYIO (GOpMy © 00paTHO, W BHUJAEO-IUIATYy, KOTopas Ipeodpasyer
BUACOMH(OPMALIMIO B KOMITBIOTEPHYIO B 00paTHO. K 3BYKOBOIi IU1aTe MOAKITIOYAIOTCS pa3InyHbIe
aKyCTUYECKHE CHCTEMBI.

Jlnist paboThI CO 3BYKOM M BHJIEO Ha KOMITBIOTEPE Pa3pabdOTaHO MHOXECTBO MPOTPAMMHBIX
cpeactB. OHM oOecreunBalOT MPOUTPHIBAHME ayJHO — KOMIIAKT — JUCKOB, BOCIIPOU3BEJICHHE,
3aMMch U pelakTHPOBaHKE 3BYKOBBIX (DaiijIoB, MPOCMOTP BUJIEO- KIIUIIOB.

3.2.9. HNuTerpanus c rJ100a1bHOM ceThI0 HNuTepHer

B uucno mporpamm, peanusyroliuxX HUHTerpanuio ¢ MHTepHeT, BXOIAT: mHporpaMma
[Tonkmtouenuss xk MHtepHer, mporpamma snekTpoHHON mnoutsl Outlook Express, mporpamma
OpraHu3aluy TeleKoH(pEepeHINA U TeaeQOHHBIX pa3roBopoB Mo Hu(ppoBeIM KaHanaMm NetMeeting,
penaktop Web-ctpanun Front Page Express.

3.2.10. IToBbIIeHHE HATEKHOCTH M Ka4eCTBA yIIPaBJIeHUS

[ToBbllIeHNe Ha/IEKHOCTH 00ECIIeYMBAIOT KaK HOBBIE, TAK U MOJEPHU3HPOBAHHBIE CTapble
ciy)keOHble TMpOrpamMMbl, KOTOpBIE BBIMOJHAIOT: IPOBEPKY CUCTEMHBIX (HalIOB, OUUCTKY U
IPOBEPKY JIMCKA, aBTOMATUYECKOE TEXHMUYECKOE OOCIy>KMBAaHHE, MPOBEPKY peecTpa, apXUBAIHIO
JAHHBIX U JIp.

[TosiBUNIaCh BO3MOKHOCTB TOJJIEPIKKH HECKOJIBKUX MOHUTOPOB Ul pacuIMpeHust pabouero
CTOJIa, BHIIIOJIHEHUE Pa3HBIX MPOTPaMM Ha pa3HbIX MOHUTOpPAX, a TAaKKe BO3MOYKHOCTb BBIIIOJHEHUS
MHOT'03KPaHHBIX IPOrpaMM WJIN UTP.

Pabora ¢ Windows obiierdaercst 3a cyeT TaKMX CpPEACTB YIpPaBJIEHUS, KaK 3alyCcK OJHHUM
IIEeTYKOM, BBIIEJICHHE 3HAUKOB, KHOMKH «Bmepem» u «Hazam» u ymnoOHOro st HacTpOMKH
I'maBHOTO MEHIO.

KomnbroTep, ocHameHHbIM onepanuoHHONH cucremoi Windows, Moxer paboTaTh
KPYTJIOCYTOYHO, BBITOJIHSSI MHOTHE (DYHKLIMN CaMOCTOSITENBHO:

[TouncTUTh KECTKUE JUCKU U YAAIUTH C HUX HAKONMBILUICS 32 AEHb «MYCODP»;
[TpoBepuTh COCTOSTHUE KECTKUX TUCKOB U YCTPAHUTh Hetolrecs Ae(eKTol (PpailinoBoi CTPYyKTYpBI;
BbInonHUTE pe3epBHOE KOMMPOBAaHUE BXKHEUIIIEH HHPOPMALIUY;
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[TpoBepUTH COCTOSTHUE CXKATOTO TOMA, MPOBECTH €r0 IMEPEYIaKOBKY, MOBBICUTH CTENEHb CXKATHUS
PENKO UCIOJIb3YEMBIX JaHHBIX U TPOTPaMM;

OOCTYXUTh >KECTKHE IUCKH W TPOBECTH JedparMeHTAIMI0O TaKUM 00pa3oM, 4TOOBI (haiJbl,
MOCIIE0OBATEIBHO 3arpy’KaloNIuecs] PH 3amycKe MPOorpaMM, pacrojaraiiuch Ha JUCKE B MOPSAKE
UX BBI30Ba U JIp.

Jexyusn 3.3. Oocayycusanue aitioeoi cmpykmypol

3.3.1. ®yHKuumn OC no obenyxusaHuto hannoBomn CTPYKTYpbI
HecmoTpss Ha TO, 4TO MOaHHBIE O MECTONOJOXEHHM (AMIOB XpaHATCS B TaOIWYHON

CTPYKTYypE, IIOJb30BATEII0 OHM MPEJCTABISAIOTCS B BHIEC HMEPAPXUUECKOH CTPYKTYphl. Bce
HeoOXxouMbIe peoOpa3oBaHus OepeT Ha cels onepannonHas cucrema. K GpyHkium odcmyxuBanus
(aiiIoBON CTPYKTYphl OTHOCSTCS CIEAYIOIIME OIEPallH, MPOMCXOISIINE IO YIPaBICHUEM
ONEPAlMOHHOW CUCTEMBI:

e Cosznanue ¢GailyioB ¥ IPUCBOCHUE UM UMEH;

e (Co3znaHue Karajaoros (IIaNoK) U IPUCBOEHUE UM UMEH;

e [lepenmenoBanue (HhailioB 1 KaTanIoroB (IMANoK);

e KomupoBanue u nepemerieHue (HaitioB MEXIy AUCKaMH KOMITBIOTEPA U MEXKIY KaTaJoraMu
(marnkamu) OJIHOTO JIUCKa;
VY nanenue ¢GaityioB U KaTaJIOTOB;
e Hapuramus no ¢aiinoBoil CTpyKType C IENbl0 J0CTyna K 3aZaHHOMY (aiily, Karaiory

(mamke);
e Vmpanienue atpudyramu (Hhaisos.

3.3.2. CozpgaHue n nmeHoBaHue ¢pannos

@aiin — 3TO MOMMEHOBAaHHAs IOCIIEAOBATENbHOCTh OAalTOB TNPOU3BONBHOM JJTUHBI.
[TockonbKy W3 3TOro OIpEAeTeHHUs BBITEKAET, YTO (ailT MOXKET HWMEeTh HYJIEBYIO JUIMHY, TO
dakTHuecku co3aHue Qaiiga COCTOUT B MPUCBOSHUM €My MMEHHU U PErHCTpaluu ero B (aiaoBoii
cucrteme — 3710 ojnHa u3 ¢ynkuuit OC. Jlaxke xorzma Mbl co3fgaeMm (Qaitn, pabotas B Kakoil-To
IPUKJIAJHON porpamMmMe, B 001IeM ciaydae AJs 3TOi onepanuu npusiekatoTcs cpeacrsa OC.

Nwms daiina cocTOUT U3 ABYX YacTeil: COOCTBEHHO uMeHU Y pACUUPeHUs UMEHU.

Ha ums oTBouTCS 8 CHMBOJIOB, @ Ha €ro pacuiMpeHue — 3 cumBoia. ViMs oT pacumpeHus
otnensiercs Toukor. Kak umsi, Tak ¥ paciiupeHre MOTYT BKJIIOYATh TOJIBKO al(paBUTHO-LU(PPOBBIE
CHUMBOJIBI JIATUHCKOT'O ali(haBUTA.

OCHOBHBIM HEAOCTATKOM «KOPOTKHUX» HMCH ABJIACTCA HMX HHU3KasA COACPKATCILHOCTD.
Jlaneko He Bceraa ynaeTcs BbIpa3uTh HECKOJIBKMMHU CUMBOJIAMHU XapaKTEPUCTUKY (haiina, mosTomMy ¢
nosBiieareM OC Windows 95 ObLIO BBEIEHO IMOHATHE (JUIMHHOIO» MMEHH. Takoe MMs MOYKET
coziepxath 70 256 CUMBOJIOB. «JIJTMHHOE)» UMSI MOXKET COJIEpKaTh JIHOObIE CUMBOJIBI, KPOME JI€BATH
cnenuanphelie: \ /1 * ? “ <> |. B uMeHHU pa3peniaercs UCIOIb30BaTh MPOOEIN U HECKOJIBKO TOYEK.
PacmmpenremM UMeHU CUUTAIOTCS BCE CUMBOJIBI, HIYIIIHE [TOCIIE MTOCIEIHEN TOUKH.

Hapsany ¢ «umuaasiM» nmeHem OC Windows co3aaroT Takxke 1 KOpoTKoe ums ¢aiiina — oHO
HE00X0IUMO ISl BO3SMOXKHOCTH paboOThl ¢ JaHHBIM (ailyioM Ha pabounmx MecTax C YCTapeBIIUMHU
OonepaurOHHBIMU CUCTEMAMMU.

3.3.3. Ocobennoctu Windows

Hcnonb30BaHue «UIMHHBIX» UMEH (aijioB B onepanoHHoi cucteme Windows umeeT psij
0coOeHHOCTeH.

3. Ecmm «mnwHHOE» MMs (aiina BKIIOYAeT MPOOEIbl, TO B CIY)KEOHBIX OTEpamusx ero Hajo
3aKJII04aTh B KaBBIYKH. PCKOMGH,Z[yCTCH HE HCIIOJIb30BAaTh HpO6€HLI, a 3aMCHATH HX

CHMBOJIAMH{ TIOAYEPKUBAHHUS.
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4. B KopHeBO mamke AWCKa (Ha BEPXHEM YPOBHE HMEpapXHUecKo (aillioBOH CTPYKTYPHI)
HEXXEeJaTeIbHO XPaHUTh (ailsibl ¢ JUIMHHBIMU UMEHAMH — B OTJIMYHME OT MPOYMX MAroK B HEH
OTPaHUYEHO KOJMYECTBO EAMHUI] XpaHEHHs, MpPUYEeM, YeM JJIMHHEeEe MMEHAa, TeM MEHbIIe
(bailioB MOXKHO pa3MECTUTh B KOPHEBOH TaIIKe.

5. Kpome orpannyeHusi Ha JyIMHY UMEHH (aiina (256 CHMBOJIOB) CYIIECTBYET ropasao Oosee
KECTKOE OTrpaHMYEHHUE Ha JJIMHY IMOJIHOTO UMEHHU (paiiia (B HEro BXOAMT IMYyTh JOCTyNa K
¢aiiny, HauMHas OT BEPIIMHBI HMepapXU4eckol CTpyKTypsl). [lonHoe UM HEe MOXKET ObITh
mmnHHee 260 CUMBOJIOB.

6. Paspemiaercs UCOIb30BaTh CUMBOJIBI JTIOOBIX ali()aBUTOB, B TOM UUCIIE U PYCCKOTO.

[TpornucHele U cTpoyHble OYKBBI HE pa3IM4arOTCs ONEpallMOHHON cucTeMoil. [{1s Hee umeHa

[TuceMo.txt ¥ MUCHMO.tXt COOTBETCTBYIOT OJHOMY M ToMy ke ¢aitny. OmHaKo, CUMBOJIBI

pa3HbIX perucTpoB oTodpaxkaroTcst OC u MponKuCcHBIE OYKBBI MOXKHO UCIIOJIB30BATh.

8. IIporpamMmuCTBI JaBHO HAyYWJIMCh MCIOJIb30BaTh pacliupeHne UMeHH ¢aiiia ajs nepeiavu
OTIEPALIMOHHON CHCTEME, MCIONHSAIONMIEH MporpaMMe WM I0JIb30BATeN0 HMH(pOpMAIUu 0
TOM, K KAKOMY THITy OTHOCATCS JIaHHBIe, cojiepxkaiiuecs B (aiine, u o popmare, B KOTOpOM
onu 3amucanbl. B pananx OC 31oT dakT ucnonb3oBaics mano. B coBpemennbix OC moboe
pacimipeHre MMeHu Qailia MOXKeT HeCTH HHQPOpPMAIMIO AJS ONEpPallMOHHOW CUCTEMBI.
Cuctembr Windows HMEIOT cpencTBa JUIsl PETUCTPAllMM CBOMCTB THUNOB (DailloB 1O
pacIIMpeHI0 UX UMEHH, TO3TOMY BO MHOTHX CIIy4asiX BHIOOp paciivpeHusl UMeHH (aiina He
SBIISICTCS YaCTHBIM JIEJIOM TOJb30Bateis. [IpuaoKeHns: 3TUX CUCTeM MpeIaraloT BeIOpaTh
TOJILKO OCHOBHYIO YacTh MMEHHU M yKa3zaTh THN (haiijia, a COOTBETCTBYIOIIEE pacCIIUpEHHE
HMMEHU IPUIHCHIBAIOT ABTOMAaTUYECKH.

~

Bomnpocsl 111 CaMOKOHTPOJIsA

Yro Takoe onepanuoHHas cucrema?

[lepeuncnure OCHOBHbIE (PYHKIIMN ONIEPALIMOHHON CHUCTEMBI.

Pacckakute 0 BUJ1ax nHTEepdeiica noiabp30BaTeNs B Pa3HbIX ONEPALUOHHBIX CUCTEMAX.
[Tepeuncnure GyHKIUU ONEPALIMOHHONW CUCTEMBI IO 00CTYKUBaHUIO (DaliJIOBON CTPYKTYPBHI.
OOBsicHUTE NpaBUiIA, MO KOTOPBIM (OPMHUPYIOTCS KOPOTKOE UMs (aina U ATUHHOE UMS
(aiina.

Al

Jexkuusa 3.4. Cnyicedonoe npozpammuoe obecnevenue

3.4.1. O6wan xapakTepucTmKa NnporpamMmm cry>ke6Horo ypoBHsi

[TporpamMHOe obecrieueHHuEe 3TOTO YPOBHS B3aMMOJIEHCTBYET Kak C IporpaMMaMu 0a30BOTo
YPOBHS, TaK U € MpOrpaMMaMH CUCTEMHOT0 ypoBHS. OCHOBHOE Ha3Hau€HUE CIIYKEOHBIX MPOrpamMm
(MX TaK)Xe Ha3bIBAIOT ymuaumamiu) COCTOUT B aBTOMATU3aLUU PabOT MO MpPOBEpKE, HAIAAKE U
HACTpOIlke KOMIBIOTEPHON cucTeMbl. Bo MHOTMX ciyyasX OHM HCIOJIB3YIOTCS JUIsl paclIupeHUs
WIA yaydieHuss (QyHKIuil cucTeMHBIX mHporpamMM. Hekoropele ciy)keOHbIE Mporpammbl (Kak
MPaBUJIO0, 3TO TMPOTPAMMBI OOCTY)KMBAHHWS) W3HAYAIBHO BKJIIOYAIOTCS B COCTaB OIEpalMOHHOU
CHUCTEMBI, HO OOJIBIIMHCTBO CIYXEOHBIX MPOrpaMM SIBISIOTCS Ui ONEPAMOHHOW CHCTEMBI
BHEUTHUMH U CIIYyXaT JUIsl paclIupeHus ee QyHKIUH.

B pa3paboTke M 3KCIIIyaTallMM CIIYy>KEOHBIX MpPOTrpaMM CYIIECTBYET JBa albTEPHATHUBHBIX
HAMpaBIICHUS: UHmMe2payus ¢ ONepayuoOHHOU CUCMeMOU W a8MOHOMHOE @QYHKyuoHuposanue. B
MEPBOM CJIydae CIIy>KeOHbIe MPOrpaMMbl MOTYT U3MEHATh NMOTPEOUTENHCKHUE CBOMCTBA CUCTEMHBIX
nporpamm, jieiast ux Oosiee yIoOHBIMU Ui MTpakTU4YecKol paboTsl. Bo BTopoM ciyyae oHu ciabo
CBSI3aHBI C CHUCTEMHBIM MPOrPAaMMHBIM 00eCIieueHHuEeM, HO MPEJOCTABIISIOT MOJIb30BaTE0 OO0JIbIIIe
BO3MOKHOCTEH IS IEPCOHAIIBHON HAaCTPOMKHM MX B3aWUMOJICHCTBHS C allllapaTHBIM U IPOTPaMMHBIM
o0ecrieyeHueM.
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3.4.2. Knaccudmkaumsa cnyxebHoro nporpammHoro obecne4yeHus

JAucnerdepsnl ¢aiyioB (paiioBbie MeHeaKepbl). C MOMOIIBIO MPOrPaMM JIAHHOTO KJlacca
BBITOJIHSCTCST OOJBIIMHCTBO ONEpalyii, CBS3aHHBIX C OOCTy)XHBaHUEM (DalIOBOM CTPYKTYpHI:
KOIIMPOBAHUE, IEpEeMEILEHHE U NIepeuMEeHOBaHe (ailsioB, cO3JaHUe KaTaJoroB (IaIoK), yAaJeHue
¢aiinoB 1 KaTanoro, MOUCK (ailyioB U HaBUTalMs B (ailyioBoil cTpykType. ba3oBeie mporpamMmHbIe
CpeACTBa, IpeJHa3HAuYCHHbIE AJI ITOM Lesd, OOBIYHO BXOJAT B COCTaB IIPOrpaMM CHCTEMHOI'O
YPOBHS W YCTAHaBIMBAIOTCA BMECTe C olepanuoHHoi cucremoit (Hampumep, mnporpamma
«[IpoBomHuK»). 15 NOBBIIIEHUS YJ00CTBAa pabOTHI C KOMIIBIOTEPOM OOJIBLIIMHCTBO MOJIb30BaTeNIeH
YCTaHABJIMBAIOT JIOTIOJIHUTENIBHBIE CITY)KEOHBIE TPOrPAMMBI.

CpencrBa c:xkaTusl JAaHHBIX (ApXMBATOpPBI)- IPEIHA3HAYCHBI JUIA CO3JaHUS apXUBOB.
ApXUBUPOBaHHME JaHHBIX YIPOLIAET UX XPaHEHHE 3a CUET TOTO, YTO OOJbIIKE TPYIIbl (aiioB u
KaTaJIorOB CBOZAATCA B OJIMH apXxuBHbIM (ai. Ilpu sTomM mnoBeimaercs U 3¢(@eKTHBHOCTH
UCTIOJIb30BaHUSI HOCHUTENS 33 CUET TOT0, YTO apXMBHBIE (ailibl 0OBIYHO MMEIOT TOBBIIICHHYIO
IUIOTHOCTb 3aIUCH UH(OpMALMU. APXUBATOPBI YaCTO UCHOJIB3YIOT Ul CO3/1aHUS PE3EPBHBIX KOMUMA
LIEHHBIX JIaHHBIX.

CpeacrBa nmpocmoTpa M BocnpousBeaeHusi. OOblYHO A1 paboThl ¢ (ainamMu JTaHHBIX
HEO0OXOUMO 3arpy3uTh UX B “pOJUTENBCKYIO” MPUKIAJHYIO CUCTEMY, C IIOMOIIbIO KOTOPOW OHHU
ObUIM CO3J]aHbl. DTO J1aeT BO3MOXHOCTh IPOCMATPUBATH TOKYMEHTBl U BHOCUTh B HUX U3MEHEHHS.
Ho B Tex ciydasx, korjaa TpeOdyeTcs TOIbKO MPocMOoTp 0e3 peakTHpOBaHUsl, yI00HO HCIOIB30BaTh
Oosee mpocTele U Oosiee YHHUBEpCAJIbHBIE CPEICTBA, MMO3BOJIAIOIIME MPOCMATPUBATH JOKYMEHTHI
pa3HbIX TUIIOB.

B Tex ciydasx, korga pedb MAET O 3BYKO3allMCH WM BHUJECO3AalMCH, BMECTO TEPMHUHA
npocmMomp NPUMEHSIOT TEPMHUH BOCIIPOU3BEIECHUE TOKYMEHTOB.

CpencrBa amarHoctuku. lIpennazHadeHbl U1 aBTOMAaTH3alUHM IPOLIECCOB JUATHOCTHKHU
IPOrPaMMHOIO0 U annapaTHoro odecrnedeHus. OHU BHITOIHAIOT HEOOX0AUMbIE IPOBEPKU U BBIIAIOT
coOpaHHyl0 HH(pOpMalKI0 B YAOOHOM M HarjisgHOM BHJe. VX HCHONIB3YIOT HE TONBKO IS
yCTpaHEHUS HEMOJAA0K, HO U JUI ONITUMHU3ALMH Pa0OThl KOMIIBIOTEPHON CUCTEMBI.

CpencrBa KOHTPOJIA (MOHMTOPUHIH). [IporpaMMHbIe cpeacTBa KOHTPOJS MHOTJA Hasbl-
BalOT MOHUTOPHUHI. OHU MO3BOJISAIOT CIEANUTH 3a MPOLECCAaMH, MPOUCXOASIIMMU B KOMIIBIOTEPHOU
cucreme. [Ipu 3TOM BO3MOXHBI JIBa MOAXO0/a: HAONIOACHHUE B PEalbHOM pEXHME BPEMEHU WIIU
KOHTPOJIb C 3aIIUCBI0 PE3YJBTATOB B CIIELUAIBHOM MIPOTOKOIBHOM (aiise. I1epBblif moaxo  00bIYHO
UCIOJIB3YIOT TMPH HU3bICKAHWU IyTEH A ONTUMHU3ALMU PadOThl BBIUMCIMTEIBHOW CHCTEMBI U
HOBbIIIIEHUS ee 2(PPEeKTUBHOCTU. BTOPOI MoAX01 UCIONB3YIOT B TEX ClydyasX, KOTJa MOHUTOPHHT
BBITMIOJHAETCSI aBTOMAaTU4eCKHM M (WIM) JUCTAaHIMOHHO. B mocnenHeM ciy4yae pe3ysibTaThbl
MOHHUTOPHHIa MOXHO MepeaaTh yAaJIeHHOW cilyx0e TeXHHYECKOW MOJIEP)KKH /sl yCTAaHOBJICHUS
INPUYMH KOHQIIMKTOB B pab0OTe MPOrpaMMHOI0 U alnapaTHOTo 00ecreyeHMsl.

CpencTBa MOHMTOPUHTA, pabOTAONINE B PEKUME PEATbHOIO BPEMEHH, 0COOEHHO MOJIE3HBI
JUTSI IPAKTUYECKOTO U3YUEHUs IPUEMOB pabOThl ¢ KOMITBIOTEPOM, MOCKOJIbKY MO3BOJISIOT HATJISTHO
0ToOpaXkaTh T€ MPOLECCHl, KOTOPhIE OOBIYHO CKPBITHI OT IJ1a3 MOJIb30BaTEIIs.

MonuTopbl ycTaHoOBKHM. IIporpamMmsl 3TOM KaTeropuum NpelHAa3HA4YeHbl Uil KOHTPOJIS 3a
YCTaHOBKOH MporpaMMHOro odecrniedenus. Heo0XoauMocTh B JaHHOM ITPOrpaMMHOM OO€CTIeYeHUN
CBA3aHA C TE€M, YTO MEXIYy pa3MYHbIMU KaTerOpUsMU MPOTPaMMHOIO OOECHEeYEeHHUs] MOTYT
YCTAQHABJIMBAThCS CBS3U. BepTukanmbHble CBSA3M (MEXIY YPOBHSAMH) SBISIOTCS HEOO0XOAUMBIM
yclioBUEM (YHKIIMOHUPOBAHUS BCEX KOMITbIOTEPOB. ['OpM30HTaNbHBIE CBA3M (BHYTPU YPOBHEM)
XapaKTEPHBI U1 KOMIBIOTEPOB, pa0OTAIOIINX C ONEPA[MOHHBIMU CHCTEMaMH, MOIeP>KUBAIOLIMMU
IIPUHIMUIT COBMECTHOTO HCIIOIB30BAaHMUS OJHMX M TEX K€ PECYpCOB PAa3HBIMU NPOrPAMMHBIMH
cpeactBamu. M B Tex W B JAPYIrHX ciydasx IIpU YCTAaHOBKE WIM YIAJICHUU IPOrPaMMHOIO
o0ecrieyeHnss MOTYT MMPOUCXOAUTh HapyIIeHHs pab0TOCIIOCOOHOCTH IPOUYHX IIPOrpaMM.

MOHUTOPBI YCTAHOBKU CIIEIAT 3a COCTOSIHUEM M U3MEHEHHMEM OKpYKaloLed IIPOrpaMMHON
Cpelibl, OTCIEXHUBAIOT U IMPOTOKOJUPYIOT 0Opa30oBaHHWE HOBBIX CBS3€ll M IMO3BOJSIOT
BOCCTaHABIIMBATh CBSI3H, YTPAYEHHBIE B PE3YJILTATE YAAICHHS PaHEE YCTAaHOBJICHHBIX IIPOrPAMM.
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[Ipocreiimue cpencTBa ynpaBieHUs YCTAHOBKOW U yAaJlEHUEM MPOrpaMM OOBIYHO BXOMST B
COCTaB OIEPALMOHHOM CHUCTEMBI M PAa3MEIIAIOTCS HAa CHUCTEMHOM YpPOBHE IPOrPAMMHOIO
oOecrieueHus, OJJHAKO OHHM PEIKO OBIBAIOT AOCTATOYHBL. [[0ATOMY B BBIUMCIMTEIBHBIX CHCTEMaX,
Tpe6YIOH_[I/IX MMOBBIIIICHHON HaACKHOCTHU, UCITOJIB3YIOT JOIMOJIHUTCIIBHBIC CJIy)KC6HBIC IIporpamMmalI.

CpencrBa KOMMYHMKAIUU (KOMMYHUKAMOHHBIE TPorpaMMbl). C NOSBICHUEM 3JIEKTPOHHOMN
CBSI3M U KOMITBIOTEPHBIX CETEW MPOrpaMMbl 3TOr0 Kiacca MpuoOpenr oYeHb OOJIbIIOe 3HAYCHHUE.
OHU TO3BOJISIIOT YCTaHABIUBATh COCAMHEHUS C YJAJICHHBIMH KOMIIBIOTEPaMH, OOCIYKHBAIOT
nepeaayy cooOIEeHUH EKTPOHHOM MOYTHI, paboTy ¢ TeleKoH(epeHIUsIMH (TPyIIIaMu HOBOCTEH),
o0ecreunBarOT MEPEeChUIKY (HAKCUMIIIBHBIX COOOIIEHUH U BBIIOJHAIOT MHOXECTBO JIPYTHX
onepaunﬁ B KOMIIBFOTCPHBIX CCTAX.

CpencrBa o0ecnevyennsi KOMNbIOTEPHOH O0e3omacHocTH. K 3TOi BecbMa MIMPOKON KaTEropuu
OTHOCATCA CpCACTBaA IMaCCUBHOM M aKTHBHOM 3al0UTHI JaHHBIX OT IMOBPCIKACHUA, a4 TAKKEC CPCACTBA
3aIlUTHl OT HECAHKIMOHUPOBAHHOTO JJOCTYIIA, TPOCMOTPA U U3MEHEHUS IaHHBIX.

B kauectBe cpedcme naccuenoti 3auumul, WCIONIB3YIOT CIIY)KEOHbIE IPOTrPAMMBI, IpE-
Ha3HAYCHHBIC JIJISI PE3EPBHOTO KomuMpoBaHUs. Hepenako oHM o0yiamaroT ¥ 0a30BBIMH CBOWCTBAMU
JUCTIETYEPOB apXMBOB (apXuBaTOpoB). B KkadecTBe cpedcmeé axmueHol 3auumvl TPUMEHSIOT
anmueupycrnoe npocpammuoe obecneuenue. Jljis 3alIUThl JAHHBIX OT HECAHKLMOHHPOBAHHOIO
JIOCTyMa, HMX TMPOCMOTpa M M3MEHEHHUs CIyXaT CHelHalbHble CHCTEMbI, OCHOBaHHbIC Ha
KpUNTOrpadum.

Jexkuusa 3.5. Ilpuxknaonoe npozpammmuoe odecneueHnue
3.5.1. Knaccndukanus npuKJIaJHOro NpOorpaMMHOro odecre4eHus

TexcroBble penakTopbl. OcHOBHbIE (YHKIHMHM 3TOTO Kjacca MPHKIAIHBIX MPOTrpaMM
3aKJIIOYAIOTCA B BBOJIE M PEJAKTUPOBAHMM TEKCTOBBIX JaHHBIX. JlomomHUTeNnbHbIE (QYHKIHUU
COCTOAT B aBTOMATH3aIlM{ IPOIIECCOB BBOAA W peNakTUpoBaHus. J{isi oneparuii BBOJa, BEIBOJA U
COXPaHEHHUs JaHHBIX, TEKCTOBBIE PEAAKTOPHI BBI3BIBAIOT M UCHOIB3YIOT CUCTEMHOE MPOTPAMMHOE
obecrieyeHne. ITO XapaKTEPHO H U BCEX MPOYMX BHUJIOB MPHUKIIAIHBIX POTPAMM.

TexcroBble mnpoueccopbl. OCHOBHOE OTJIIMYME TEKCTOBBIX MPOIECCOPOB OT TEKCTOBBIX
pPEeaKTOPOB B TOM, YTO OHH TIO3BOJISIFOT HE TOJIBKO BBOJHWTH M PENaKTHPOBAaTh TEKCT, HO H
gopmamuposams ero, 10 ectb 0oopmiaTh. COOTBETCTBEHHO, K OCHOBHBIM CPEJICTBAM TEKCTOBBIX
MIPOIIECCOPOB OTHOCATCS CpeACTBAa OOECTeUeHHsI B3aMMOCHCTBUSI TEKCTa, TpaduKu, TaOIWIl U
Ipyrux OOBEKTOB, COCTABISIIOIIMX HWTOTOBBIA JOKYMEHT, a K JOTMOJHHTEIbHBIM — CpeACTBa
aBTOMATH3AIMK Tporiecca GopMaTUPOBAHHMS.

CoBpeMeHHbIN CTUIIb Pa0OTHI C JOKYMEHTaMHU MOJIpa3yMeBaeT JBa albTePHATHUBHBIX MOIX0Ja —
paboTy ¢ OyMa)KHBIMU TOKYMEHTaMU U paboTy € 3IEKTPOHHBIMU JOKYMEHTaMH (110 0e30yMakHOM
TexHojoruu). IlosTomy, roBops o QopMaTHpOBaHHH JOKYMEHTOB CPEACTBAMHU TEKCTOBBIX
IPOIIECCOPOB, HAJI0 MMETh B BUY JIBa MPUHIMITHAIBEHO Pa3HBIX HANPaBJIeHUS - (OPMAaTHPOBAHHE
JOKYMEHTOB, MPEIHA3HAYCHHBIX ISl TMedaTH, W (QopMaTHPOBAHUE DIIEKTPOHHBIX TOKYMEHTOB,
NpeJHa3HAYCHHBIX Il OTOOpaXeHHWs Ha »JKpaHe. [lpuemMbl W MeETOIbl B OTHUX CIIydasx
CYIIECTBEHHO pa3nuyaioTcs. COOTBETCTBEHHO, Pa3IMYarOTCs M TEKCTOBBIE MPOLIECCOPHI, XOTS
MHOTHE U3 HUX YCIEITHO COYEeTaloT 00a IMoaX0/1a.

I'padpuueckune pegakTopbl. DTO OOMMPHBIA KiIacC MpOTpamM, MpeIHA3HAUYECHHBIX IS
co3manuss W (uiau) o0paboTku Tpaduueckux wu3o0pakeHWd. B maHHOM Kiacce pa3iauvaroT
CIIEAYIOIINE Kame2opuu. pacmposvie peoaKmopbl, GeKMOpHvle pedakmopsl W TMPOrpaMMHbIE
CpencTBa ISl CO3JaHus 1 00pabOTKU TpexXMepHOU rpaduku (3B - pedakmopul).

Pacmposvie pedakmopvl TpUMEHSIIOT B Te€X CllydasX, Korjga rpaguueckuii oOBEeKT mpea-
CTaBJICH B BHJI€ KOMOWHAIIMU TOYEK, OOPA3yIOIIUX pacTp U 00JIaIaloNUX CBOMCTBAMHU SIPKOCTH H
nBera. Takod moaxoa 3(hQexTuBeH B TeX Ciydasx, Korja rpapuiyeckoe H300pakeHHE HMEET
MHOTO TIOJIYTOHOB M HMH(OpMaIus O IBETE 3JIEMEHTOB, COCTABJSIOIINX OOBEKT, BaXKHEe, YeM
nHpopmanus o6 ux dopme. D10 XapakTepHo s (ororpaduueckux M moOIUrpadUUECKUX
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n300pakeHuil. PacTpoBbie pemakTOphl MUPOKO MPUMEHSIOTCS TSl 00pabOTKH M300paKEHUN, UX
perymu, co3ganus Gporo3h(PeKToB 1 XyH0KECTBEHHBIX KOMIO3HINHN (KOJTaxKeH ).

Bo3MoXHOCTH co3aHUsI HOBBIX M300pakKeHU CPeJCTBAaMH PACTPOBBIX PEAAKTOPOB Orpa-
HUYEHbl U HE Bcerjga yAoOHbL. B OonbIIMHCTBE CilydaeB XYAOKHUKU MPEANOYUTAIOT IMOJIB30-
BaThCsl TPAJUIMOHHBIMH HHCTPYMEHTAMH, IIOCIE YEero BBOJUTh PHCYHOK B KOMIIBIOTED C
MOMOUIBIO CHEIHABbHBIX anmnapaTHBIX CPEACTB (CKaHepos) W 3aBepliaTh pabOTy € MOMOIIbIO
pacTpoBOro peaKTOpa IMMyTeM MpuMeHeHus credGPeKToB.

Bexmopnsie pedakmopsl OTINYAIOTCS OT PACTPOBBIX CIIOCOOOM MPEJCTaBICHUS JaHHBIX 00
n300pakeHNH. DJIeMEHTapHBIM 00BEKTOM BEKTOPHOTO M300paKeHUs SBISIETCS HE TOUKA, a JIMHUS.
Taxoi moaxo XapakTepeH AJisl YepTeKHO-Tpapuueckux padoT, B KOTOPHIX (opMa JIMHUNA UMEET
Oonpliee 3HaueHHE, YeM HHGOpMAIMs O IBETE€ OTACIBHBIX TOYEK, COCTaBISAIOMIMX ee. B
BEKTOPHBIX peIaKTOpax KakJas JIMHUS pacCMaTpUBAETCs KaK MaTeMaTH4ecKasl KpUBasl TPETHEro
MOpsiIKA M, COOTBETCTBEHHO, IPEICTABISAETCS HE KOMOHMHAIMEH TOYeK, a MaTeMaTHYeCKOi
dbopMynoil (B KOMIIbIOTEpE XpaHATCA YuCIOBble KoddduuueHtsl 310l (opmynsl). Taxoe
MPEJCTaBICHNEe HAMHOTO KOMITAKTHEE, Ye€M pPAacTPOBOE, COOTBETCTBEHHO [aHHBIC 3aHUMAIOT
MHOTO MEHbIIIE MeCTa, OJHAKO IOCTPOEHHUE JII000ro oOBEKTa BBHIMOIHSAETCS HE IMPOCTHIM
oTOOpaKeHHEM TOUYEK Ha JKpaHe, a COMPOBOXKIACTCS HEMPEPHIBHBIM IEPECUETOM MapaMETpPOB
KpUBOH B KOOpPAMHATHI SKPAaHHOTO WJIM Ie4yaTHOro u3oOpaxkenus. COOTBETCTBEHHO, padoTa ¢
BEKTOPHOM rpaduKoii TpedyeT 6osee MPOU3BOAUTENLHBIX BEIYHCIUTEIBHBIX CHCTEM.

W3 snemeHTapHBIX OOBEKTOB (JIMHUI) CO3MAIOTCSA MPOCTEHIINE T€OMETPHUUYECKHE OOBEKTHI
(IpUMHUTUBBI) W3 KOTOPHIX, B CBOIO OYepelb, COCTABISIOTCS 3aKOHUYEHHBIC KOMIIO3HIIMH.
XynoKeCcTBeHHass WJUTIOCTpAllysl, BBIIOJHEHHAs CpPEICTBAMU BEKTOPHOM rpaduku, MOKeT
COJepKATh AECATKU THICSY MPOCTEHIINX 0OBEKTOB, B3aUMOICHCTBYIOMIUX JIPYT C IPYTOM.

BekTopHble penakTopbl yIOOHBI AJSl CO3/aHUs M300paKeHUU, HO MPAKTHUYECKHU HE HCIIOJb-
3YIOTCSL Ui 0OpabOTKM TOTOBBIX PUCYHKOB. OHM HAILIM MIMPOKOE MPUMEHEHHE B PEKIAMHOM
Ou3Hece, UX MPUMEHSIOT I oOopMIIeHUsT OOJOXKEK MONUrpaduuecKux HM3JaHUMl U BCIONY, Tlie
CTHJIb XYJIO’)KECTBEHHOU pabOThl OJIN30K K UEPTEIKHOMY.

Peoaxmopwi mpexmepnoii epaguxu MCTIONB3YIOT AN CO3/aHUS TPEXMEPHBIX KOMITO3UIIMM.
OHM UMEIOT JBEe XapakTepHble OCOOCHHOCTH. Bo-NepBBIX, OHM MO3BOJSIOT THOKO YIIPaBIATH
B3aMMO/ICIICTBUEM CBOWCTB MOBEPXHOCTH M300pa’kaeMbIX OOBEKTOB CO CBOMCTBAMH HCTOYHUKOB
OCBEIICHUSI M, BO-BTOPBIX, MO3BOJISIOT CO37aBaTh TPEXMEPHYIO aHUMalnuio. [1oaToMy pemakTopbl
TpeXMepHOU IpaMKi HEPEKO HA3BIBAIOT TAKXke 3B-anumamopamu.

CucrteMsl ynpapjeHusi 6a3aMu JaHHbIX. bazaMu NaHHBIX HA3bIBAIOT OTPOMHBIE MACCHBBI
JTAHHBIX, OPTaHU30BAHHBIX B TAOJIMYHBIE CTPYKTYpbl. OCHOBHBIMH (DYHKIIUSIMH CUCTEM YIPaBJICHUS
0a3zaMM TAHHBIX SBJISTIOTCS:

® CO3/1aHUE NMYCTOM (HEe3aroNIHEHHON) CTPYKTYpBhI 0a3bl ITaHHBIX;

® [IPEJOCTaBJIEHUE CPEJICTB €€ 3aMOJHEHUS WM UMIIOPTa TaHHBIX U3 TaOIUIl Apyroi 6assl;
e oOecrieyeHre BO3MOXHOCTH JOCTYIa K JaHHBIM, a TaKXKe MPEJ0CTaBIeHUE CPEJCTB MMOMCKa
1 GUIbTpaLUH.

MHorue cucTembl yrpaBieHuss 0Oa3zaMH JaHHBIX JOIMOJHHUTEIBHO IPEJOCTaBISIOT BO3-
MO>KHOCTH MPOBEJEHUS MPOCTEUIIEr0 aHalu3a JJaHHBIX U UX 00paboTku. B pesynpTaTe BO3MOXKHO
CO3/laHMe HOBBIX TaOmuil 0a3 JaHHBIX HAa OCHOBE HUMEIOIIMXCS. B CBSI3M € LIMPOKUM
pacrnpoCTpaHEHUEM CETEBbIX TEXHOJIOTUN K COBPEMEHHBIM CHCTEMaM YIpaBJjeHHUs 0a3aMu JaHHBIX
NpeabaBIseTCS Takke TpeOOoBaHME BO3MOXKHOCTH pabOTHl C YyJaJleHHBIMH U paclpeieleHHbIMU
pecypcaMy, HaxXOISIIIUMHUCS Ha CEpBEPaxX BCEMUPHON KOMIIBIOTEPHOM CETH.

JIEKTPOHHBIE TA0JIMIbI. DIEKTPOHHBIE TAOJIUIBI TPEJOCTABIIAIOT KOMIUIEKCHBIE CPECTBA
JUISL XpaHEHHUs Pa3IMyYHbIX THUIIOB JAHHBIX U UX 00paOOTKU. B HEKOTOPOI CTeneHn OHU aHAJIOTMYHBI
cucTeMaM YMpaBieHUs 0a3aMu JaHHBIX, HO OCHOBHOW aKIIEHT CMEIIEH He Ha XpaHeHHE MAaCcCHUBOB
JAHHBIX U 0OecleyeHue K HUM JIOCTYIa, a Ha IpeoOpa3oBaHKUE JaHHbBIX, IPUYEM B COOTBETCTBUHU C
UX BHYTPEHHUM COJCPKAHHUEM.
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B ominume ot 6a3 maHHBIX, KOTOpbIE OOBIYHO COAEPKAT IIMPOKHUN CIEKTP THUIIOB JAHHBIX
(OT YMCIOBBIX M TEKCTOBBIX 10 MYJIbTUMEIUHHBIX), UIA DJICKTPOHHBIX TaOJMI] XapakTepHa
IOBBIIIEHHAs] COCPEAOTOYEHHOCTh Ha YMCIOBBIX [JaHHBIX. 3aTO 3JEKTPOHHbIE TaOJIUIIbI
IPEOCTABIISIOT O0JIee MUPOKUI CIIEKTP METOJIOB JJIsl pabOThI C TAHHBIMH YMCIIOBOTO THIIA.

OCHOBHOE CBOMCTBO 3JIEKTPOHHBIX TaOJIMIl COCTOUT B TOM, YTO IPU U3MEHEHUM COJCPKAHMS
JTFOOBIX Y€K TAOIUIBI MOXKET MPOMCXOJUTh aBTOMAaTHYECKOE M3MEHEHHE COJEpKaHHs BO BCEX
IIPOYMX SYCHKAX, CBA3AHHBIX C U3MECHEHHBIMU COOTHOLIEHUEM, 3aJaHHBIM MATEMaTUYECKUMHU WU
JOTHYECKUMH BbIpakeHUsIMH (popmynamu). Ilpocrotra u ymoOCTBO pabOTHI C 3NEKTPOHHBIMU
TaOJUIIAMU CHHMCKAIM MM IIMPOKOE NpUMEHeHue B cepe OyxraiaTepckoro yudera, B KayecTBe
YHUBEPCAJIbHBIX HHCTPYMEHTOB aHaN3a (PMHAHCOBBIX, CHIPbEBBIX U TOBAPHBIX PHIHKOB, JOCTYITHBIX
cpeAcTB 00paOOTKH pe3yJabTaTOB TEXHUYECKHUX MCIIBITAHUH, TO €CTh BCIOJY, € HEOOXOIUMO
aBTOMATHU3UPOBATh PETYJISIPHO IOBTOPSIOIIMECS BBIYMCIEHUS JOCTAaTOYHO OONBIIMX OOBEMOB
YHCJIOBBIX JAHHBIX.

Cucrembl aBTOMaTH3MpoBaHHOro npoektupoanusi ( CAD-cucremsl) - npegHa3HaYeHb

JUIsL aBTOMAaTH3alMy IPOEKTHO-KOHCTPYKTOPCKUX paboT. IlpuMeHsitoTcs B MallMHOCTPOEHHH,
npubopocTpoeHny, apxuTekrype. Kpome uepresxHo-rpaduyeckux paboT 3TH CUCTEMBbI MTO3BOJISIOT
IPOBOJUTH MPOCTEHIINE pacueTsl (HampUMep, pacueTsl MPOYHOCTU JeTajel) M BBIOOP TOTOBBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 OOUIMPHBIX 0a3 TaHHBIX.
OtnuunrensHas ocodeHHOCTh CAD-cucTeM COCTOMT B aBTOMAaTHYECKOM OOECIIEYeHHH Ha BCEX
JTanax NpOeKTUPOBAHUS TEXHUYECKUX YCIOBHUH, HOPM U MPABUII, YTO OCBOOOXAAET KOHCTPYKTOpA
(W1 apXUTEKTOpa) OT padOT HETBOpuUecKoro xapakrepa. Hampumep, B mammHoctpoeHuu CAD-
CHCTEMBI CIIOCOOHBI Ha 0a3e cOOpOYHOIrO yepTeka M3/eNHUs aBTOMATUUYECKH BBIIOJHUTH pabodue
YepTeXH JeTajiei, MOArOTOBUTh HEOOXOJIMMYIO TEXHOJIOIMUYECKYH JOKYMEHTALUIO0 C YKa3aHHUEM
[OCJIEI0BATEIBHOCTH ~ NEPEeXOJ0B  MEXaHUYECKOM  00pabOTKM, HA3HAUUTh HEOOXOIUMbIe
MHCTPYMEHTBI, CTAHOYHBIE U KOHTPOJIbHBIE IIPUCIIOCOOIEHUS, a TAKXKE MOATOTOBUTH YIIPABIIAIOLINE
IpOrpaMMbl /ISl CTAaHKOB C YHCJOBBIM MpOrpaMMHBIM ympasieHuem (UIIY), npoMmblieHHbIX
po0OTOB M THOKHMX aBTOMATHU3UPOBAaHHBIX JHMHUN. CerogHs CHCTEMbl aBTOMAaTU3MPOBAHHOIO
POEKTHUPOBAHUS ABISIOTCS HEOOXOAUMBIM KOMIIOHEHTOM, 0€3 KOTOporo tepsiercs 3¢hpeKTuBHOCTD
peanuzauuu ruOKuX mnpousBoAcTBeHHbIX cucteM (I'TIC) m aBTOMaTH3MpPOBAaHHBIX CHCTEM
ylpaBiieHus TexHoiornyeckumu npoueccamu (ACYTII).

HacTtoabHble u3nareabckue cucrembl. HasHaueHue mporpamm 3TOro Kjiacca COCTOUT B
aBTOMAaTH3allMM Mpollecca BEPCTKH MOJUTpadUuecKuX H3JaHUA. DTOT KJIACC IMPOrpaMMHOIO
o0OecrieyeHrs 3aHUMAEeT NPOMEXKYTOUYHOE TIOJOXKEHHE MEXTy TEKCTOBBIMU IPOLIECCOPAMU U
CHUCTEMAMH aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

TeopeTnuecku TEKCTOBbIE MPOIECCOPHI MPENOCTABISAIOT CPEACTBA JJsi BHEIPEHMS] B TEK-
CTOBBI JTOKYMEHT OOBEKTOB JAPYrodl NpUpPOAbI, HapUMEp OOBEKTOB BEKTOPHON M pacTpoBOH
rpaduky, a TakKe MO3BOJISAIOT YIPABIATh B3aUMOAECMCTBHEM MEXAY MNapaMeTrpaMu TEKCTa U
napamMeTpamMH BHEAPEHHbBIX 00bEeKTOB. OJHAKO HA MPAKTUKE JUIs U3TOTOBJICHUS MOJUTpapuuecKont
MPONYKIIMA 3TH CPEACTBa JMOO0 (PYHKIIMOHATHHO HEAOCTATOYHBI C TOUYKH 3pEHUS TpeOOBaHMIA
nonurpaduu, auMO0 HEAOCTaTOYHO YAOOHBI IS HPOM3BOIUTENBHOW paboThl. OT TEKCTOBBIX
MIPOLIECCOPOB HACTOJIbHBIE W3/1aTEIbCKUE CHUCTEMBbl OTJIMYAIOTCS PACHIMPEHHBIMH CpEICTBAMHU
yIpaBJIeHUS] B3aUMOJICHCTBUEM TEKCTa C MapaMeTpaMu CTPAHMIbI U € rpapuyecKuMu 0OBEKTaMH.
C npyroit CTOpPOHBI, OHM OTJIMYAIOTCS MOHMKEHHBIMU (YHKIHMOHAJIBLHBIMU BO3MOXXHOCTSIMU TIO
aBTOMATHU3allMM BBOJA M PENAKTHUPOBAHUS TEKCTA. THUIMYHBIN IPUEM HCIIOJIB30BAHUS HACTOJIBHBIX
U3JIaTEIbCKUX CHCTEM COCTOUT B TOM, 4YTO HX MPUMEHSIOT K JOKYMEHTaMm, MpOUIeANINM
npeBapuTeNbHYyI0 00paboTKY B TEKCTOBBIX MPOLIECCOPaX U IpapUUeCcKuX peJakTopax.

JkcnepTHble cucTreMbl. [IpeaHasHaueHbl A aHaIM3a JAaHHBIX, COJIEp)KalUXCA B 0Oazax
3HaQHUU, W BBIAYM PEKOMEHIALMI IO 3a1Ipocy MOJIb30BaTeNsd. Takue CUCTEMBbl IPUMEHSIOT B TEX
ClIydasiX, KOIJla HCXOJHbIe JaHHbIE XOpouo (opMamu3yroTcs, HO [JIsl TPUHATUS PEIICHUS
TpeOyloTCsl OOIIMpHbIE CIHEIHadbHbIe 3HAHMUA. XapaKTEepPHbBIMU OOJACTAMH HCIIOJIb30BAHHSA
9KCHEPTHBIX CHUCTEM SBIIIOTCS IOPUCHPYIEHIMs, MeAuluHa, (apmakonorus, xumud. Ilo
COBOKYITHOCTH TPU3HAKOB 3a00J€BaHUA MEIUIMHCKUE OSKCIEPTHBIE CHUCTEMbI IOMOTAIOT
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YCTaHOBUTH JMAarHO3 W Ha3HAYMUTH JIEKAapCTBa, JAO3MPOBKY U Iporpammy jededHoro kypca. Ilo
COBOKYITHOCTH TPU3HAKOB COOBITHS IOPUANYECKUE IKCIEPTHBIE CHCTEMBI MOTYT JaTh IPaBOBYIO
OLICHKY M TPEUIOKHUTh MOPSAIOK HCHCTBHM, Kak A7 OOBHHSIONICH CTOPOHBI, TaK W JUISA
3alMIIAOIICICS.

XapakTepHOil 0COOEHHOCTHIO IKCHEPTHBIX CHCTEM SBIISIETCS UX CIHOCOOHOCTH K camopassu-
muio. VICXOIHbIE TaHHBIE XpaHATCS B 0a3e 3HaHUU B BUAC (hakmos, MKy KOTOPBIMHU C ITOMOIIBIO
CIEIMAJICTOB-3KCIIEPTOB YCTAHABIIMBAETCS OINpeAeNieHHas cucreMa omuouienutl. Ecnu Ha 3tame
TECTUPOBAHUSL JKCHEPTHOW CHUCTEMBbI yCTAHABIMBACTCS, YTO OHA JAaeT HEKOPPEKTHBIC
PEKOMEHIallMK U 3aKIIOYEHHs 0 KOHKPETHBIM BOMPOCAM WM HE MOXKET JaTh MX BOOOIIE, 3TO
03HaYaeT JTUO0 OTCYTCTBHE BaXKHBIX (PakTOB B ee 0ase, TMOO HapYIICHHs B JIOTUYECKOW CHCTEME
oTHomieHud. I ToM M B JpyroMm ciay4yae SKCIEpTHas CHUCTEMa camMa MOXET CTreHEepHpOBaTh
JIOCTATOYHBIN HA0OP 3alPOCOB K IKCIEPTY U aBTOMATHYECKH IMOBBICUTH CBOE KA4eCTBO.

C wuCHonb30BaHUEM DSKCIEPTHBIX CHUCTEM CBs3aHa ocobas 00JacTh Hay4YHO-TEXHUYECKOU
JeSTSIILHOCTH, Ha3bIBaeMas uHdiceHepueti 3nanutl. VIHKeHepsl 3HAHUI — 3TO CIEIIHAUCTBI 0COO00M
KBaTM(UKAIMY, BBICTYIAOIIME B KaueCTBE IMPOMEXKYTOYHOIO 3BEHA MEXIY pa3padoTyuKaMu
OKCIIEPTHON CHUCTEMBI (ITPOTrPAMMHUCTAMU) U BEIYIIUMHU CIICIUATNCTAMUA B KOHKPETHBIX 00IaCTIX
HAYKH U TEXHHUKH (IKCIIEPTaMH).

Penakropst HTML (Web-peaakTopsbl). 3T0 0c00BIii KJIacC peaakTOpOB, 00bEIUHSIONTINX
B ceOe CBOWMCTBA TEKCTOBBIX M Tpadudeckux pemaktopoB. OHHM MpeaHA3HAYCHBI IS CO3JaHHS U
pelakTHUpOBaHUsS, TakK Ha3biBaeMblX Web-dokymenmos (Web-cmpanuy Humepuema). Web-
JIOKYMEHTBI — 3TO 3JICKTPOHHBIC TOKYMEHTBI, TIPH IMOATOTOBKE KOTOPBIX CICAYET YUHTHIBATH PSiJI
0COOCHHOCTEH, CBSI3aHHBIX C MpueMoM/Tiepenayeii uaopmarnuu B IHTepHere.
Teopernuecku misg co3nanus Web-TOKYMEHTOB MOXKHO HCHOJB30BaTh OOBIYHBIE TEKCTOBBIC
PEIaKTOPBI U MPOIIECCOPHI, a TAK}KE HEKOTOpbIe U3 rpauecKux pelakTOpOB BEKTOPHOM rpaduki,
HO Web-pemakTopbl 00JIaaloT PSIOM IOJIC3HBIX (DYHKIHN, TOBBIIIAOIINAX ITPOU3BOJAUTEIHBHOCTh
Tpyna Web-auzaitHepoB. [IporpaMMbl 3Toro kiacca MOKHO Takxke 3 (HEeKTUBHO UCTIOIB30BATH IS
MOJITOTOBKH JICKTPOHHBIX TOKYMEHTOB ¥ MYJIbTHMEIUHHBIX U3aHHM.

Bpay3epsi (o0o3peBaTesn, cpeacrBa npocmorpa Web). K 370l kateropuu otHocATCS
IIPOTPaMMHBIE  CPEACTBA, MPEJHA3HAYCHHBIC JUII IIPOCMOTpPAa JJIEKTPOHHBIX JOKYMEHTOB,
BBINOJIHEHHBIX B (opmare HTML (1oKyMeHTHI 3Toro ¢opmara UCIONb3YIOTCS B KayecTBe Web-
nokymMeHTOB). CoBpeMeHHbIE Opay3epbl BOCIPOU3BOAT HE TOJBKO TEKCT U Tpaduxy. OHU MOTyT
BOCIIPOM3BOANTE MY3bIKY, YEJIOBEUYECKYIO peub, oOecreyrBaTh NPOCTyLIIMBaHUE pajuonepenay B
WuTepHere, NpocMOTp BUACOKOH(EpEeHLMH, paboTy cO CilIyk0aMu OJJIEKTPOHHOW TOYTHI, C
cucTeMoil TeneKoH(pepeHIn (TpyIm HOBOCTEH) U MHOTOE APYToe.

HNuTerpupoBanHble cucTeMbl AeJ0NPOU3BoAcTBA. [IpencTaBisaior coboil mporpaMMHBbIe
CpeAcTBa aBTOMAaTH3alMM paboyero Mecta pykoBoauTens. K OCHOBHBIM (DYHKIUSAM IOJ0OHBIX
CUCTEM OTHOCATCA (YHKIUU CO3JIaHUS, PEAAKTHUPOBAaHUS M (opMaTUpOBaHMS MPOCTEHIINX
JIOKYMEHTOB, LIEHTpanu3anus QyHKIUN 3JIEKTPOHHOM MOYThI, (PaKCUMWIBHON U TeIeQOHHOU CBS3H,
JUCTIETUYEpHU3aUs U MOHUTOPUHT JOKYMEHTOOOOpOTa MPEANPUATHS, KOOPAUHALUS NESTEIbHOCTH
NOJIpa3/ieJIEHNH, ONTUMHU3ALMS aJIMUHUCTPATUBHO-XO3SMCTBEHHON IESATEIbHOCTH WM TOCTaBKa I10
3arpocy ONepaTuBHOM U CIIPaBOYHON MH(DOpMAIIHH.

Byxraarepckue cucreMbl. OTO CIELMATM3UPOBAHHBIE CHCTEMBI, COYETalolmue B cede
(GYHKIIMM TEKCTOBBIX M TaOJMYHBIX PEJAKTOPOB, AJIEKTPOHHBIX TAaOJIUI] M CHCTEM YIpPABICHUS
6asamu naHHbIX. [IpeaHasHadyeHbl A aBTOMATU3ALMM MOJATOTOBKU MEPBUYHBIX OYyXTaJTepPCKUX
JIOKYMEHTOB MPEINPUITHS U UX y4eTa, JJIsl BeJIeHUsI CUETOB IJIaHa OyXraJaTepcKoro yueTa, a TaKkxKe
JUIsL aBTOMATUYECKOM MOATOTOBKHM PpETrYyJISpHBIX OTUETOB [0 HWTOraM IPOU3BOJICTBEHHOM,
XO3SUCTBEHHOW U (UHAHCOBON [EATENbHOCTH B (QopMe, NPUHATOW Ui MPEeNOCTaBICHUS B
HAJIOTOBBIE OpPraHbl, BHEOIOKETHBIE (OHIBI U OpPraHbl CTaTUCTUYECKOro yuyera. HecMoTps Ha TO
YTO TEOPETUYECKU BCE (PYHKILUH, XapaKTepHbIe I OyXTaJTepCKUX CHCTEM, MOKHO HUCHOJHSATH U
JPYTUMH  BBIIICTIEPEUUCICHHBIMI TPOTPAMMHBIMU CPEACTBAMH, HCIIOJIb30BaHHE OyXTalTepPCKHX
cucTeM yI00HO Oaaroiaps MHTETpaluy pa3HbIX CPEICTB B OJTHOM CUCTEME.
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[Ipu pemieHun O BHEAPEHUM HA MPENNPHUATHH aBTOMATU3MPOBAHHOW CUCTEMBI OyXralTepCKOro
yyeTa HEOOXOIMMO YYHTHIBATh HEOOXOAUMOCTh HAJIMYMS B HEH CPEACTB aAanTalud IpU
M3MEHEHUH HOPMATUBHO-TIPAaBOBOW 0a3bl. B CBs3M C TeM, YTO B JaHHOW 00JIaCTU HOPMATHBHO-
npaBoBasg 0Oa3a B Poccum otinyaercd KpaiiHeW HECTaOWIIBHOCTBIO U IOABEP)KEHA YacTbhIM
M3MEHEHHUSAM, BO3MOXKHOCTh TMOKOM MepeHacTPONKN CUCTEMBI ABIIAETCS 00s3aTeNbHON (PyHKIIMEH,
XOTS 3TO TPeOYyeT OT MOJIb30BATENICH CUCTEMBI MTOBBIICHHON KBAIM(UKAIIIH.

duHaHCOBbIe aHAJIMTHYecCKHe cHucTeMbl. [IporpaMMmbl 3TOro Kiacca HCHIONB3YIOTCS B
0AHKOBCKHX M OHMPIKEBBIX CTPYKTypax. OHH TO3BOJSIOT KOHTPOJIUPOBATh W IPOTHO3HPOBATH
CUTyallMi0 Ha (UHAHCOBBIX, TOBAPHBIX M CBHIPHEBBIX PBIHKAX, MPOU3BOJIUTH aHAIU3 TEKYILIHUX
COOBITHI, TOTOBUTH CBOJKH M OTYETHI.

I'eonnpopmanuonnbie cucrembl (I'UC). [IpennazHadyeHsl 11 aBTOMaTU3alMU KapTorpa-
dudeckux u reoe3ndeckux paboT Ha OCHOBE MH(OPMAIHMH, MTOIYYCHHON TOMOTpapUUeCKUMH W
A’POKOCMHYECKHUMH METO/IaMHU.

Cucremsl BuieoMoHTaxa. [Ipennasnadensl st nndpoBoil 00pabOTKH BHUIEOMATEPHAIIOB,
UX MOHTa)xa, co3laHusi BUAC03(P(eKToB, ycTpaHeHHsS Ie(PEKTOB, HAIOKEHHUS 3BYKa, TUTPOB U
CyOTHUTPOB.

OTtnenpHblE KAaTErOpUM IMPUKIAJAHBIX IPOrPaMMHBIX CPEICTB, 00JaJarolllie€ CBOMMM pa3-
BUTBIMH BHYTPEHHHMH CHUCTEMaMH KiaccU(UKaluu, NPEICTaBISAIT obyuarowue, passusaioujee,
Ccnpasounvie U pazenexamenbHvle CUCTEMbl U IIPOrpaMMbl. XapaKTEpPHOH OCOOEHHOCTBIO ITHX
KJIACCOB MPOTrPAMMHOI0 OOECHEUEHUs SBISIFOTCS IOBBILIEHHBIE TPEOOBAHUSA K MYJbTUMEIUINHON
COCTaBJISIOLIEH (MCIOIb30BAaHUE MY3BIKAJIBHBIX KOMIIO3ULUHN, CPEICTB rpapuueckoil aHuMaIuu 1
BUJIEOMATEPHAJIOB).

3.5.2. IlonsiTue 006 MH(POPMALITMOHHOM H MATEMaTH4eCKOM o0ecnieYeHN U
BBIYHMCJINTEIbHBIX CHCTEM

Hapsiny ¢ anmapaTHBIM U TPOrpaMMHBIM 00€CIIEUEHUEM CPEJICTB BBIUMCIUTENIbHON TEXHUKN
B HEKOTOPBIX CIlyyassX LeJlecoo0pa3HO paccMaTpuBaTh uH@opmayuoHnoe obecneyeHue, TOJ
KOTOpPBIM IOHMUMAIOT COBOKYIHOCTb MPOTpamMM M MpPEABAPUTENBHO IOJATOTOBIIEHHBIX JAHHBIX,
HEOOXOUMBIX JUIs pabOThl JAHHBIX MPOTPAMM.

PaccmoTpuM, Hampumep, cucTeMy aBTOMAaTHYECKOW NpoBepku opdorpapuu B pelakTh-
pyemoM Tekcte. Ee paGora 3akitoyaercss B TOM, UTO JIEKCHMUECKHE €JUHMIIBI MUCXOAHOTO TEKCTa
CPaBHMBAIOTCS C 3apaHee 3aroTOBJIEHHBIM STAJIOHHBIM MACCHBOM JaHHBIX (cioBapem). B nanHoMm
cilyyae sl yCHelHol paboThl cCUCTeMbl HEO0OXOAMMO UMETh KPOME allapaTHOTO ¥ MPOTrPaMMHOIO
o0ecrieyeHHs CHELMalbHbIE HAOOPBI  CIOBAapel, NOAKIIOYAaeMble M3BHE. OTO IpUMEp
ungopmayuonnozo obecneueHuss BBIMUCIUTEIbHON TEXHUKH.

B cnennanu3upoBaHHBIX KOMIBIOTEPHBIX cucTeMax (OOpTOBBIX KOMIIBIOTEPAX aBTOMOOM-
Jei, CyloB, pakeT, CaMOJEeTOB, KOCMHUYECKUX JIETAaTeNbHBIX alllapaToB U T. I.) COBOKYITHOCTh
IPOrPaMMHOI0 ¥ MH(OPMALIMOHHOTO 00ECHEeUEHHs] Ha3bIBAIOT MAmMeMamuiecKum obecneyeHuem.
Kak npaBuio, oHO “kecTk0” 3amuchiBaeTcs B MUKpocxeMbl 113V u MoxeT ObITh M3MEHEHO TOJIBKO
nmyreM 3aMensbl [13Y win ero nepenporpaMMupoBaHys Ha CEUATbHOM 000PYJOBaHHH.

Bomnpocsl 111 CAaMOKOHTPOJIsI

1. B yem BBl BUANTE AUATEKTUYECKUN XapaKTEP CBSA3H MEXKAY HPOSPAMMHBIM OOecneyeHuem u
annapamusvim?

2. Ha3oBuTe dYeThIpe OCHOBHBIX YpPOBHS MPOTpaMMHOro obOecmeueHus. KakoB mopsgok ux
B3auMoecTBUA?

3. K kakoMy KJlacCy OTHOCSTCSI TPOTpaMMHBIE CPEIICTBAa, BCTPOCHHBIE B BUICOMArHUTO(OH,
MIpOrpaMMHUpPYyEeMYI0 cTHpaitbHyto MauHy, CBY - neus?

4. B dWem mpeumymiectBa W HEIOCTAaTKHA BBIMOTHEHUS OGUCHBIX paboT (Hampumep,
KOIMHUPOBATbHO-MHOKHUTEIHHBIX ) alllIapPATHBIMU U TPOTPAMMHBIMH CPEACTBAMHE?

5. Kakue kareropuu mporpaMMHOT0 00€CTieueHrst MOTYT OBITh MCIIOJIb30BaHbI B pab0TE MaJIOTO
MPENNPUATHS, U AJIs1 KaKUX Ienen?
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6. Kakue Bunpl paboT, XapakTepHble JUIsl KPYITHOTO POMBILUIEHHOTO MPEeANpusiTus (Hampumep,
MalIMHOCTPOUTENIEHOTO  3aBOJIa), MOTYyT OBITh  AaBTOMATH3UPOBAaHBI C  TOMOIIBIO
koMIibroTepoB? Kakue kateropuu mporpaMMHBIX CPEJICTB AJIs TOr0 He0OX0UMBI?

7. Ha3oBUTEe OCHOBHBIC KaTErOPUH IMPOTPAMMHOIO OOECTIEUYCHHs, OTHOCAIIMECS K KIACCy
rpadUUYecKuX peNakTopoB. B dYeM COCTOWT NpPUHIUIMUANBHAS pPAa3HHUIIA MEKIY OSTUMHU
KaTeropusimu?

8. Uro o0miero u B 4eM pa3iiniyue MEXAY MOHATHAMHU HpocpaMMHoe obecneuenue N UHGOp-
MayuonHoe obecneyeHue CPEICTB BEIUNCIUTEIbHON TEXHUKU?

Jexuusa 3.6. Ilpozpammnoe obecneuenue o6padomKku meKkcmoevlx OAHHBIX

3.6.1. Tunbl nporpamMmm AnA NOAroTOBKMU TEKCTOBbIX JOKYMEHTOB

MHorooOpasue nporpaMMHbIX IPOAYKTOB, IPEJHA3HAUCHHBIX Ul CO3/1aHUS U 0(OPMIIEHUS
TEKCTOBBIX JTOKYMEHTOB MOXXHO YCJIIOBHO DPa3OUThb Ha meKCcmogvle peoakmopbl W MeKCmosbie
npoyeccopebi.
3.6.1.1. TexkcToBbBIE PeIaKTOPBI

TexcToBBIE peJaKTOPBI — 3TO MPOrPaMMBbl Ui CO3JaHMs U PEelaKTUPOBAHMUS TEKCTOBBIX
JIOKYMEHTOB. PelakTupoBaHue TEKCTa — 3TO KOMIUIEKC OIepaliii o BHYTPEHHEHN (CMBICIOBOI) U
BHelHel (0opMUTENLCKON) paboTe Ha/l TEKCTOM. TeKCT MOXKHO «KPOHTbHY, T.€. BBIpE3aTh U3 HETO
KYCKHU, «CKJIEUBATh)» MX, BCTABJIATh YAaCTH U3 APYTUX TEKCTOB, MEHATh UX MecTaMu U Ip. MoxxHO
U3MEHATh PacloIOKEHUE TEKCTa Ha CTpaHule, Gpopmar mpudTa OTAEIbHBIX CUMBOJIOB, CIOB U
HeNbIX a03a1eB, BCTABIATh B TEKCT WILTIOCTPAUH (PUCYHKH, TPaQUKH, CXEMBI H TIP. ).

TexcToBble peakTopbl 00eCIeYnBa0OT OCHOBHBIE BO3MOXHOCTH 110 MOATOTOBKE HEOOIBIINX
Y HECJIO’KHBIX JJOKYMEHTOB. Croja BXOAST CJIEAYIOILINE TPOCThIE ONEPaLlUu:

e Bgoxa andasutHO-1I(pOBOI HHPOpMAIHH;
e [lepememnienne Mo HaOpaHHOMY TEKCTY;
e BcraBka WM yJaJleHUe CUMBOJIOB.
A Taxoke 6osiee cI0XKHBIE Onepaluu 1o padore ¢ O10kaMu (pparMeHTaMu) TEKCTa:
e Brienenue 010ka;
e VYianeHnue 010K,
e KomnupoBanue, nepeMenieHue, BcTaBka 0J10Ka;
e JlononHuUTENbHBIE YA0OCTBA (BO3MOXHOCTH IMOMCKA (pparMeHTa, MOMCK C 3aMEHOH, MeyaTh

JOKYMEHTA U T.1.).

BonbIIMHCTBO TEKCTOBBIX PENAKTOPOB OPUEHTHPOBAHBI HA PadOTy € YUCTO TEKCTOBBIMU
¢aitnamu, cpenn KOTOPBIX MOTYT OBITh TEKCThI IPOrpaMM, HalTUCAHHbIE HA Pa3IMYHbIX S3bIKAX,
KOH(pUTrypallioHHble (aibl, ¢ainbl HACTPOWKM U Ap. SIpKUM NpPEACTaBUTENEM TaKUX
MPOrpaMMHBIX TPOAYKTOB sBisiercs MultiEdit (Haumnas c¢ Bepcuu 5.0). DTOT TEKCTOBBIN
PEAAKTOP MMEET MOIIHYIO CUCTEMY KOHTEKCTHOM 3aMEeHbI, BCTPOCHHBIN SI3bIK MaKpOKOMaH] Ha
ypoBHe Visual Basic, cpeacTBa moepKki BHYTpEHHEH cpejibl, CpeIcTBa OMOIIH Ipu Habope
KJIFOUEBBIX CIJIOB.

IIporpamma biaoknor (NotePad) -  TekcToBBI peNakTop, BCTPAaWBAEMBI B
onepanroHHbie cuctemMbl cepun Windows (pazpadbotka Microsoft).

brnokHOT mnpenHasHaueH AN CO3AaHUSA HEOONbIIMX, oO0beMoM 10 50 KuoOailr,
He(dopMaTUpOBaHHBIX TeKCTOB. Co3naBaemble (ailiibl UMEIOT GopMmaT *.txt B K010BOM Tabmuie
Windows 1251. CkpoMHbIE BO3MOKHOCTH ONPEIEISAIOT 00JIaCTh MPUMEHEHHs TPOrpaMMBbl Kak
penakTopa JUisl CO3/IaHusl KOPOTKUX 3alHMCOK, TEKCTOB YIPABISIOIIUX U CUCTEMHBIX (ailyioB.

3.6.1.2. TexkcToBBIE IPOLECCOPBI

TexcToBbIe MpouLeccopbl — 00Iee HAa3BaHWE MPOTPAMMHBIX CPENCTB, MPEIHA3HAYEHHBIX
JUId CO3JaHUs, PEAAKTUPOBAHUSA U (OPMATUPOBAHUS IMPOCTBIX U KOMILJIEKCHBIX TEKCTOBBIX

61



62

JIOKyMeHTOB. B Hactosmee Bpemsi B Poccuu Hambosnbliee pacipoCTpaHEHUE MMEET TEKCTOBBIN
npoueccop Microsoft Word.

3.6.2. OcHoOBHbIe Bepcuun TekcToBoro npoueccopa MS Word

[TepBonavasibHbIE BepcUH TeKCTOBOro mpoieccopa MS Word otHocsaTcsa k 80-M ronam, u
coorBercTBeHHO, K OC MS-DOS. Ilocnenneit Bepcueld mporeccopa aisi Herpaduyeckoi cpeabl
obta Bepcuss MS Word 5.0. Ona mo3Bojisiia co3/1aBaTh, PEAAKTHPOBATh M pacrevyaThiBaTh
dbopmaTupoBaHHble TeKCTOBBIE HOKyMeHTHI. [Tockombeky OC MS-DOS He siBnsieTcs: TpadudecKoi,
9KpaHHOE H300pakeHHWE HE MOIJIO COOTBETCTBOBAThH MEYATHOMY, U olepanuu (HopMaTUPOBAHUS
JIOKYMEHTA BBIIOJHSINCh B M3BECTHOW CTENEHHU «Bclenyto». OIHAKO BO3MOXHOCTh IPOCMOTpA
JIOKYMEHTa B «HATypaJbHOM» BHUJI€ PEAJTM30BBIBANIACH CIIEHUAIBHBIM PEXUMOM MPEIBAPUTEIBLHOTO
IIPOCMOTpPA, KOTOPBIN COXPAHSUICA U B COBPEMEHHBIX BEPCUSAX IPOrPaMMbl, XOTS U HE UMEET YyXKe
pELIaronIero 3HaUYEHHU .

OCHOBHBIM TIPEUMYIIECTBOM TEKCTOBOro mpoueccopa Word 5.0, oTidyaromuM 3Ty
MpPOrpaMMy OT KOHKYPEHTHBIX MPOAYKTOB, OblJIa BOZMOXKHOCTh BCTPAaHBAHUS B TEKCT TpadudecKux
00BEeKTOB, TmpaBaa, 0Oe3 B3auMojeicTBHA Tekcta U rpadukn  (oOTekaHus rpaduIecKux
n3o0paxenuit Tekctom). Ceroanst TeKCToBbIM mporieccopoM Word 5.0 mpoaomKaroT moib30BaThCs
npu pabote Ha ycrapesiiem obopynoanuu (IBM PCAT 286).

[TpuHIMI cooTBeTCTBUS SKpaHHOrO M3o0pakeHus: nedatnomy (WYSIWYG) BnepBbie Obu1
pean30BaH B CIEAYIONIEH BEpCUU ITPOorpaMMbl, KoTopas Ha3siBasiach Microsoft Word for Windows
(Word 6.0). brnaronapss 3TOMy NpUHLMIY 3HAYUTENBHO YIPOCTUIMCH U CTalIM HATJISAHBIMU
npuemMbl (opMaTUpPOBaHUS JOKyMEeHTOB. bymyunm mnpunoxennem Windows 3.1, mporpamma
MOJIyunsia BO3MOXHOCTh HCIOJB30BaTh CHCTEMHBIN Oydep oOMEeH, a Moib30BaTeNd MOIIHOE U
y100HOE CPEJCTBO JUIsl CO3JaHUSI KOMILIEKCHBIX JJOKYMEHTOB.

Crnenyromas Bepcusi HazbiBasiack Microsoft Word 95 (Word 7.0), opueHTUpoBaHHas Ha
rpapuueckyro OC Windows 95. OCHOBHBIM JOCTH)KEHHEM ITOH BEPCHH CTAJIO TO, YTO IIOCIIE HEe
TEKCTOBBIM TMPOLIECCOP MCMOIB30BAICA YXKE KaK OTIENbHOE MpHIOKEHHEe. B cocTaB MoOIIHOTO
odpuchHoro nakera Microsoft Office BXOAUT HECKONBbKO NMPHIIOKEHUN (C Kak10il HOBOH Bepcuein
HakeTa 3TOT COCTAaB pacCUIMPSETCs), U Ha IMPOLIECCOp BO3JAraroTcs TOMOJIHUTENbHbIE (YHKLIUU
MHTETpaly Ipouux npuiaoxxkeHuil. OH 3aHMMaeT HEHTPaIbHOE MOJI0KEHUE B CUCTEME U TO3BOJISET
opranu3oBaTh 3()()eKTUBHBIH OOMEH JaHHBIMH MEXIY COCTAaBIISIOIIUMH NPUIOKEHUSIMH, YTO
MO3BOJISIET B 3HAUUTEJIHHON CTENIEHH aBTOMATH3UPOBATh pa3pabOTKy O(UCHBIX JOKYMEHTOB pa3HOMN
COJIEPKaTENBHOCTH U CIOKHOCTH.

Eme oqHO Ba)kHOE HOBOBBEJIEHUE CEAbMON BEPCUU - YIPABIEHUE B3aUMOJECHCTBHEM TEKCTa
CO BCTPOEHHBIMH OOBEKTaMM, YTO 3HAYUTEIBHO paclIMpseT BO3MOXHOCTH (hopMaTHpoBaHUS
nokymeHTa. OcoOblif ycnex 3Toil Bepcun B Poccun 3aBoeBalii BCTPOEHHBIE CPEACTBA MOIAEPKKU
PYCCKOTO s3bIKa (aBTOMaTH4ecKasi IpoBepka opdorpaduu U rpaMMaTUKH).

Bocemas Bepcust nporpammsl Microsoft Word 97 (Word 8.0), Bomeamas B coctaB Makera
Microsoft Office 97, BHeclia OTHOCHTEIBHO MaJl0 NPAKTUYECKH IOJIE3HbIX W3MEHEHUH IJis
NOBCeIHEBHON o¢ucHOM paboTsl. Hampumep, oHa ECTKO OpHUEHTHUPOBAaHA HA HUCIOJIb30BaHUE
mpudToB UNICODE, uro 3aTpyHII0 0OMEH JaHHBIMU C OOJIBIIMHCTBOM MPHIIOKEHHH, U co3aia
po0JIeMbl TeYaTH MaTepralioB Ha OOJILIIMHCTBE M€YaTAIOIINUX YCTPONCTB.

JlononmHUTENbHBIE cpelcTBa O(OPMIIEHUSI TEKCTOBBIX JOKYMEHTOB 3TOW BEpPCHU, MUMEITH
MPaKTUYECKOe 3HAaYeHWE TOJBKO TpH pa3paboTKe »JJICKTPOHHBIX (PKPAaHHBIX) JOKYMEHTOB.
Bo3MOXXHOCTh COXpaHEHHs JOKYMEHTOB B «3JeKTpoHHbIX» (opmarax HTML wu PDF,
paccunTaHHas Ha MyOIMKaIMIO TOKYMEHTOB B MHTepHeTe, ocTanack He 0 KOHIa MpopaboTaHHON
M HE BOLUIA B NIpPAaKTHKy web-nu3aiiHepoB. HaunmHas ¢ 3TOH BepcHMM TEKCTOBBIM IPOLIECCOP
Microsoft Word MokHO paccMaTpuBaTh Kak CpPeICTBO aBTOMAaTH3al[MM aBTOPCKOM NesATEIbHOCTH.
[Tpu ucnonb30BaHUM 3TOM MPOrpaMMBbI CIEAYeT YETKO ONPEAEIHUTh 11eJIeBOH 00BEKT — JOKYMEHT
3JIEKTPOHHBIA WM MedaTHbIM. [ pasHBIX THUIOB JTOKYMEHTOB HMCIOJIB3YIOT pa3Hbl€ CPEACTBa,
pueMbl U MeToAbl. [IprMeHeHne HealeKBaTHBIX CPEACTB 3HAYUTEIBHO YCIOKHAET MOCIETYIONYIO
paboTy ¢ nokymeHTaMu. B urTore, B KauecTBe CpelCcTBa pa3pabOTKU AJIEKTPOHHBIX JTOKYMEHTOB
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Word 97 He 3aMeHnsT web — pelakTophl, a B KQ4eCTBE CPEJCTBA CO3JaHUS MEYaTHBIX JOKYMEHTOB
BHEC psijl HEYZ00CTB [0 CPABHEHUIO C Mpenblayiieit Bepcueit Word 95.

[Tocnenyromass Bepcus TekcToBoro mpoueccopa Microsoft Word 2000 (Word 9.0),
Bxojsuas B coctaB makera Microsoft Office 2000. B Hell ycTpaHeHBI OCHOBHBIE HEAOCTaTKU
Ipelblaylieil BepCcuu, 3aMETHO YIydllleHa CHUCTeMa YINpaBJICHHs W BBEACHBI MOIIHBIE CPEICTBa
NOJJICP)KKH  CETEBBIX  PEeXKUMOB  paboTel.  IIpenmornaraercs, 4YTO  OCHOBHBIM  CTHJIEM
MIPOM3BOJICTBEHHON paboThl ¢ TeKCTOBBIM mporeccopoMm Word 2000 moipkHa cTaTh COBMECTHAs
JESTEIIbHOCTh pa00YMX TPYIIT HAJl OOIIMMH ITPOCKTAMHU B PAMKaX KOPIIOPATHBHBIX CETEH.

3.6.3. TekcTtoBbIN Npoueccop MS Word 2000

Pabouee oxkno npoueccopa MS Word 2000

OcHOBHbBIE 3J€MEHTHI yIpaBieHUS pabodyero OKHAa IPOLIeCccopa: CTPOKa MEHIO, MaHEelb
WHCTPYMEHTOB, pabouee IOJe W CTPOKa COCTOSHHS, BKIIIOYAroIias WHAUKATOphl. Haumnas c
npoueccopa MS Word 2000, nanenb HHCTPYMEHTOB SIBJIIETCS HACTPAUBAEMOM.

Pexumbl 0TOOpakeHHs TOKYMEHTOB

Hauunas ¢ mectoii Bepcun MS Word nopnepxuBaromield HECKOJIBKO PEXHUMOB
MpEJICTaBICHUS JOKYMEHTOB. B 0OBIYHOM peXMMe MPEeCTaBIAETCS TONIBKO COJEpKaTeIbHAsA YacTh
JOKYMEHTa 0e3 PEeKBU3UTHBIX AJIEMEHTOB O()OPMIICHUS, OTHOCSIINXCS HE K TEKCTY, a K IMEeYaTHBIM
CTpaHuLaM (KOJIOHTHUTYJIbI, KOMOHIIU(PHI, MOACTPAHUYHBIE CHOCKHU U T.IL.). DTOT PeKUM yao0eH Ha
pPaHHUX dTamnax pa3paboTKH JOKyMEHTa (BBOJ TEKCTa, pEAaKTHPOBAHUE, PEIICH3UPOBAHNUE), A TAKKE
BO BCEX CIIy4asx, KOTJa cofepaTelibHas 4acTh JOKYMEHTa UMeeT Oojiee BHICOKOE 3HAUCHUE, YeM
BHEIIIHEE TpEeACTaBICHHE. B 3TOM pexume omnepanuu ¢ OObEMHBIMH JOKYMEHTAMH IPOXOJIST
OBICTpOE, YTO BaXKHO MPHU padOoTe Ha MAJIO MPOU3BOAUTEIHHBIX KOMITBIOTEPAX.

B pexxume web — NOKyMeHTa 3KpaHHOE MPEJCTABIIEHHWE HE COBIAJAET C MEYaTHBIM. JTO
XapakTepHO JUIsl 3JeKTPOHHBIX myonukanuii B Word Wide Web (BceMupHas nayTuHa), T.K. 3apaHee
HE WU3BECTHO, KaKMM CpPEJICTBOM IMPOCMOTpPa M HAa KakoM OO0OpyIoBaHMHM OyAeT OTOOpaXkaThCs
JOKYMEHT. /ISl SNEeKTpOHHBIX JOKYMEHTOB IOHSATHE II€YaTHOW CTPAHUIbl HE HMMEET CMBICIA,
MIOCKOJIbKY Ha3HauY€HHbIE MapaMeTpbl CTPAHULIBI HE YUUTHIBAIOTCA, @ pOpMaTHpOBAaHUE JOKYMEHTA
Ha DJKpaHe SBIISIETCS OTHOCHUTEIbHBIM. B 3TOM pexume pas3pabaTbiBaroTCs 3IIEKTPOHHBIE
nyOIMKauy.

B pexuMme pa3MeTKH JKpaHHOE NIPEICTaBICHHE JOKYMEHTa MOJXKET IOJIHOCTBIO
COOTBETCTBOBATh I€YAaTHOMY, BIJIOTH JI0 HAa3HAYEHHBIX NApaMETPOB IEYATHOM CTpaHUIbl. DTOT
pexxuMm  ynoOeH i OONBIIMHCTBA PabOT, CBSA3aHHBIX C  (OpMATHUPOBAHUEM  TEKCTa,
IpeHa3HaYeHHOT O JUIs [TeYaTH.

B pexume CTpyKTYpbl TOKYMEHT OTOOpa)aeTcsi C YTPUPOBAaHHBIM BBIIECJICHHUEM €ro CTPYKTYpBHI.
Pexum mone3eH B Tex cilydasx, Korna pa3paboTKy JOKyMEHTa HAuMHAIOT C CO3JaHMs IUIaHa
comepkaHus. OH oTiau4aercs TeM, 3TO IPU €ro BKIWYEHHMM Ha IaHEIM HWHCTPYMEHTOB
AaBTOMATUYECKU OTKPBIBA€TCS BCIIOMoraTellbHas maHenb Cmpykmypa, 3JA€MEHTHl YIpaBlCHUs
KOTOPOM MO3BOJISIFOT MPABUTh CTPYKTYPY JOKYMEHTA.

CrnenmnanbHble CpecTBAa BBOJAA TeKCTA

OctaHoBUMCS Ha OCOOCHHOCTSIX TEKCTOBOTO mporeccopa Microsoft Word 2000,
MO3BOJIIOIINX aBTOMATU3UPOBATh BBOJ] TEKCTA.

CpencrBa oTMeHbl M BO3BpaTa AeidicTBuil. Bce omepanuu BBOJa, peNaKTHUPOBaHUS U
dbopMaTupOBaHusl TEKCTa MPOTOKOJIUPYIOTCA TEKCTOBBIM IMPOIIECCOPOM, M MOTOMY HE0OXO0aAUMOe
KOJIMYECTBO MOCJEIHUX JEHCTBUN MOKHO OTMEHUTH. Ilocine oTMeHBI psa AEMCTBUM CYIIECTBYET
BO3MOXXHOCTb BEPHYTHCSI K COCTOSIHHIO, ITPEIILIECTBOBABIIEMY OTMEHE.

Pacummpennbiii Oygep odmena. Ilpu KoMmuisnuu JOKYMEHTa MYTEM HCIOJb30BaHUs
(bparMeHTOB TEKCTa, B3ATHIX W3 Pa3HbIX MEPBOMCTOYHHKOB, YAOOHO MOJIb30BATHCS PACIIUPEHHBIM
O0ydepom obmeHa.

ABTOTEKCT. ABTOTEKCT - 3TO PEKHM aBTOMATHYECKOro BBoAa (pparmMeHTOB Tekcta. OH
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npescTaBieH AByMs (GYHKUMSMU: aBTO3aBEpUICHHEM U COOCTBEHHO aBTOTEKCTOM. WX mpuHLHUIT
JENCTBUS COCTOUT B CIIEIYIOIIEM.

TexcToBBIN TpoIECCOpP XPAHUT CIOBAaph aBTOTEKCTAa, COCTOAILIUN M3 CIOB U (pas, BCTpe-
YAIOIIMXCS B IOKYMEHTax JI0CTaTO4YHO 4yacTo. IIpu BBOAE MEpBBIX YETHIPEX CHMBOJIOB CIOBAPHOIO
JJIeMEHTa Ha HKpaHe MOsBISIeTCS BCIUIBIBAIONIAs MOJICKAa3Ka C MOJIHBIM TEKCTOM CJI0Ba WU (pa3bl.
Ecnu 310 TO, 4TO MMeNn B BUIY MOJIb30BaTENlb, OH 3aBEPIIACT BBOJ BCEro ()parMeHTa Ha)KaTuem
kinaBummn ENTER - Tak paboraer ¢ynkmus aBrozaBepmieHus. OIHAKO IOJIB30BAaTEIb MOMKET
CaMOCTOSITENIbHO BHIOpATh HEOOXOMMBII 3JIEMEHT TEKCTa U3 CIIUCKA C MePAPXUUECKON CTPYKTYpOr
- 3TO (PyHKIIMS aBTOTEKCTA.

Hcnonb3oBanue cpeacrBa aBro3aMeHbl npu BBojae. llocienHue BepcuHM TEKCTOBOTO
npoueccopa Microsoft Word no3BosisitoT 3ppeKTUBHO COKPATUTh 00bEM BBOJUMOTO TEKCTA 3a CUET
UCIIOJB30BaHUsl  cpeAactBa  ABro3ameHa. OHO  IO3BOJISIET  3aMEHUTh  BBOJA  JJIMHHBIX
MOCIIEI0BATEIbHOCTEN CHUMBOJIOB IPOU3BOJIBHBIM (3KEJIATebHO KOPOTKHUM) COYETaHHUEM APYTUX
cuMBOJIOB. Hampumep, ecian B TEKCTE OYEHb YAacTO BCTPEYAETCSI CIOBOCOYETAHHE <«IUATOrOBOE
OKHO», €70 MOKHO 3aMEHUTh KOPOTKUM COUYETaHUEM «.710». COOTBETCTBEHHO BMECTO «IUAJIOTOBBIX
OKOH» HCIIOJb30BaTh «.JH», a BMECTO «IMAJOTOBOTO OKHa» — «.Jla». Touka Iepes CUMBOJIaMU
CTOUT CHENHAIBHO, YTOOBI OTJIMYATh UX OT JIBYXOYKBEHHBIX MPEAJIOTOB MIIU COIO30B, TAKUX KaK
«1an.

Hacrtpoiiky cpeacrBa ABTO3aMeHa BBINOJHSAOT B JauanoroBomM okHe CepBuc —>
ABro3ameHna. [yl 5TOro Ha/lO yCTAaHOBUTH (PIIAKOK 3aMEHSITh NMPH BBOJE, BBECTH 3aMEHSIEMYIO
KOMOHMHAIIMIO B TI0JIe 3aMEeHUTh, a 3aMeIarolyto koMOuHaiuio B noje Ha, mocie yero nomnoiHuTh
CIIMCOK aBTO3aMEHBI IIETYKOM Ha KHomke Jl06aBUTh.

CpencTBo aBTOMaTUYECKOM 3aMEHbl CUMBOJIOB IIPU BBOJI€ MCIOJB3YETCS TAKXKE JJI1 BBOAA
CHeHaJIbHbIX CUMBOJIOB. Hampumep, BBINOJIHUB COOTBETCTBYIOUIME HACTPOMKH, MOXKHO BBOJAUTH
rpedeckue OYKBbl 77 U p OOBIYHBIM PYCCKUM TEKCTOM: «ITH» UITH «PO».

BBoa cnenuajJbHBIX M NPOU3BOJIBHBIX CUMBOJIOB. [Ip1 BBOJIE TeKCTa 4acTO CyIECTBYET
HEOO0XO/IMMOCTh BBOJIa CHELMAIbHBIX CHMBOJIOB, HE HMMEIOLIUX COOTBETCTBYIOIEH KJIaBUIIN B
packiaJike KJIaBUaTyphl, a TaKXKe NMPOU3BOJIbHBIX CUMBOJIOB, pacKjajka JJIsl KOTOPbIX HEW3BECTHA.
OCHOBHBIM CpEICTBOM U1 BBOJA CIHELUUAIBHBIX M TMPOM3BOJIBHBIX CHMBOJIOB, a TaKXKe IS
3aKperUieHus] UX 3a W30paHHBIMU KJIaBUIIAMU SIBISIETCS quaioroBoe okHo CumBoa (BcraBka —
CumBodn). JlaHHOE 11agoroBoe OKHO MMeeT JiBe BKiIaaku: CumMBobI 1 CrieniuajibHble CHMBOJIBI.

Ha Briagke CnenuajbHble CHMBOJIBI IPUCYTCTBYET CIIMCOK CIELUAIbHBIX CHMBOJIOB,
TaKHUX KaK «JIMHHOE» («IOoNUrpapuuecKkoe») TUPE, «KOMUPANT», «TOproBas Mapka» U 1pyrux. s
BCTaBKM TaKOTO CHMBOJIA JOCTAaTOYHO IIEIKHYTh Ha KHomke BceraBurh. Bmecte ¢ Tem, mns
OOJBIIMHCTBA CHELMATIBHBIX CHMBOJOB CYHIECTBYIOT KJIaBHATypHble KOMOMHALIUM - OHHU
IIPUBENEHBI B CIHCKE, U MX CTOUT 3alOMHUTHb. Ha mepBbIX MOpax, NMOKa HaBBIK MX BBOAA HE
3aKperyieH, 3TO OKHO HCHOJIB3YIOT JUIS MOJY4YEeHHs CIpaBKU. B TOM e OKHE MMEIOTCS KHONKHU
ABTo3amena u KiaBuma, mnospossiomue Ju00 BBIIOIHATH BBOJA CHEIMAJIBHBIX CHMBOJIOB
OOBIYHBIMM CHMBOJIAMH M aBTOMAaTUYECKH NPOU3BOAUTH 3aMEHY, JMOO 3aKpenuTh CIEeLHUaTIbHBIN
CHUMBOJI 32 U30paHHONW KOMOMHAIMEN KITaBUIIL.

Ha Bknaake CuMMBOJIBI IIPEICTABICHBI 3JIEMEHTHI YIPaBJICHUS U BBOJA MPOU3BOJIbHBIX
CHUMBOJIOB JIFOOBIX CHMBOJIBHBIX HaOopoB. LleHTpajapbHOE MOJOXKEHHE B OKHE 3aHMMAeT Talnuia
CHUMBOJIOB TeKyIlero Habopa. Beibop mpudra BeimonHsAOT B packpbiBatomeMcs criucke Hpudr.
Ecnu mpudt otHOCHTCS K Kareropun yHuBepcanbHbIX mpupToB UNICODE, TO 115 Hero umeercs
U BO3MOXKHOCTHb BBIOOpPAa CHMBOJIBHOIO HaOOpa B COOTBETCTBYIOIEM PpACKpBIBAIOIIEMCS CIUCKE
Habop.

Ecnu cumBos Hajo BCTaBUTH TOJBKO OJUH pa3, JOCTATOYHO MIETKHYTh HAa KOMaHIHOMU
kHonke BeraBurh. Eciau mpennonaraercss MHOTOKpaTHOE HCIIOJIB30BAHME JAaHHOIO CHMBOJA, 32
HUM MOXHO 3aKpenuTh IMOCTOSHHYIO KOMOMHAIMIO KiaBuil (kHOmka KiaBumia) wim co3naTh
AJIEMEHT JJIs CIIMCKA ABTO3aMEHa € IOMOIIbIO OJJHOMMEHHON KHOIIKH.
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CrenuaJjbHble CpeICTBA PeIAKTHPOBAHNUSA TEKCTA

CrennanbHble CpEICTBAa DPENAKTUPOBAHMS, XapaKTEpHbIE [UIsl TEKCTOBOIO IpoLeccopa
Microsoft Word, na npumepe nocieaneit sepcuu Microsoft Word 2000.

Pe:kMMBbI BCTaBKH M 3aMeHbl CHMBOJIOB. TEKCTOBBIM IPOLIECCOP NMPEAOCTABISET BO3-
MOYKHOCTh BBIOOpa MEXIy ABYMS PEXHMaMH PEIaKTHPOBAHUS TEKCTA: PEXKHMOM BCTAaBKH U
PEKMMOM 3aMeHBbl. B peknMe BCTaBKH BBOAMMBIN TEKCT «pa3[BUTACT» CYIIECTBYIOIIUN TEKCT, a B
pEXKHUME 3aMEHBI HOBbIE CUMBOJIBI 3aMEIIAI0T CUMBOJIBI IIPEIIECTBYIOLIETO TEKCTA, HAXOJUBIINECS
B TOYKE BBOJA. Pe’KuM BCTaBKU MPUMEHSIOT IpU pa3pabOTKe OCHOBHBIX COAEP)KATENIbHBIX OJIOKOB
TEKCTOBBIX JOKYMEHTOB, a PEXKHUM 3aMEHbl - NpPU PEJAKTHPOBAHWU CTAaHAAPTHBIX (GOpM U
CTAaHJAPTHBIX 3JIEMEHTOB (KOJIOHTUTYJOB, PEKBU3UTHBIX 3JEMEHTOB B IHMCbMaX, CIIYKEOHBIX
3anucKax, OJlaHKax).

Texymuil pexum INpaBKH TEKCTa MHIULMPYETCS Ha JKpaHEe HMHIMKATOpoM 3ameHa. B
pEeKHUME 3aMEHbI BKIIOYEH MHIUKAaTOp 3AM B CTpOKE COCTOSHUS OKHa NPOTrpamMMmbl, B IIPOTUBHOM
Clly4ae OH BBIKJIIOUEH. /[BOMHOM IIETYOK HA 3TOM MHIMKATOPE MO3BOJIAET NEPEKIIOUaTh PEKUMBI.
Hacrpoiika pexxuma npaBku BelnoiHsercs Ha Bkianke IlpaBka guanorosoro oxkHa Ilapamerpsl
(CepBuc — Ilapamerpst — IlpaBka).

Ecnu ycranoBnensl ¢naxku Pexum 3amensl u Hcnoab3oBarh kaasumy INS npis
BCTABKH, TIPaBKa OCYIIECTBIIIETCS B pEeXHME 3aMeHbl CUMBOJOB. Ecmum o6a 3tu  ¢umaxka
COpOIIIEHBI, TO PEKUM MOXKHO BbIOMpaTh ¢ momoinbio KiaBumu INSERT. Ecnu dnaxok Peskum
3aMeHbl cOpoeH, a ¢praaxok Menoab3oBath kiaaBuiry INS s BcTaBku ycTaHOBJICH, TO IIpaBKa
OCYILIECTBIISIETCS B PEKUME BCTABKHU.

HUcnoan3oBanue Te3zaypyca. Tesaypyc mpeacrapiser coOOi CIOBaph CMBICIOBBIX CHHO-
HUMOB. [Ipy NOArOTOBKE TEXHUYECKOW JOKYMEHTAllUW OCOOYI0 pOJIb MIPAIOT CMBICIOBBIE
CUHOHHMMBI K MCHOJb3yeMbIM TIjlaroiam. Jljis BBLAEIEHHOTO CJOBa Te3aypyc YyJOOHO BbI3BIBATH
yepe3 MyHKT CHHOHHMBI KOHTEKCTHOro MeHI0. OJHAaKO 3TOT NMpHeM cpabaThIBaeT JAalieKo He A
BCEX CJIOB (IPEMMYILECTBEHHO JJIsl [JIarojoB B HeomnpezaeneHHol gopme). OOmuil npuemM BbI30Ba
Te3aypyca COCTOUT B UCIIOJIB30BAHNN KOMaHAbl CTpoku MeHIo CepBuc — f3bik — Te3aypyec.

Oxno Te3aypyc umeet aBe nanenu. Ero narepecHass 0coO€HHOCTb COCTOUT B TOM, YTO B TO
BpeMs KaK Ha JIEBOW MaHEIU OTOOpPa)KaloTCs CHHOHUMBI BBIJECJIEHHOIO CJIOBA, HA MPaBOW MaHeNu
MOTYT OTOOpa)XaTbCsi CHHOHMMBI K BBIOPAaHHOMY CHHOHUMY, TO €CTh MOWCK CHHOHUMA SIBJISETCS
KaK ObI IByXYpPOBHEBBIM. 3aMEHSIOINN CHHOHUM MOKHO BbIOMpaTh KaK Ha JIEBOW MaHENH, TaK U Ha
IpaBoi. 3aMEeHa MTPOU3BOIUTCS LIEITYKOM Ha KOMaHIHON KHOIKe 3aMeHuTh. KpoMe cHHOHMMOB B
HEKOTOPBIX CIIy4asX Te3aypyc IMO3BOJISIET HAXOAUTH aHTOHUMBI CJIOB M CBSA3aHHbIE (KaK MpPaBUIIO,
OJIHOKOPEHHBIE) CII0BA.

CpencrBa aBTOMaTH3allUM NpPOBepKH npasonucaHusi. CpencTtBa aBTOMaTU3aLUU TPO-
BEPKHM IPABONMCAHUS BKIIOYAIOT CpeJICTBA MpOBepkH opdorpaduu u rpamMmmatuku. TeKCTOBBIN
IIPOLIECCOP TO3BOJIIET PEau30BaTh JBa PEXUMa IMPOBEPKU IMPABOMUCAHUS - aBTOMATHYECKUU U
KOMaHIHBIH.

B aBromarnueckoM pexume cjoBa, cojepxkamie opdorpaduueckue  OUIMOKH,
MOJUYEPKUBAIOTCS KPACHBIM IIBETOM, a BBIPAKEHHsI, COAEpIKaIlMe IpaMMaTHU4YeCKHe OIIMOKH, -
3eneHbIM. [[71s1 Toro 4yToOBl y3HAaTh XapakTep OMIMOKH, HAa/l0 LIEIKHYTh MPaBOil KHOMKON MBIIIH Ha
noMe4YeHHOM (parmMeHTe. B 3aBUCHMOCTH OT XapakTepa OUIMOKM KOHTEKCTHOE MEHIO COJAEPIKUT
nyHKT Op¢orpadus mnu I'pammaruka. C uX NOMOIIBIO OTKPBIBAETCS HAJOTOBOE OKHO, B
KOTOPOM HMEIOTCS 3JIEMEHTHI YIpaBIEHUs AJIS MOJIyueHHUsl 0ojiee TOUHOM CIpaBKU O TOM, Kakoe
MIPABUJIO HAPYILIEHO, U MPEI0KEHBI BAPUAHThI UCIIPABJICHUS IPEANOIAraeMoi OMNOKH.

BceTpoeHHOE aBTOMAaTHYECKOE CPEACTBO MPOBEPKH MPABONMUCAHMS SBISIETCS, 110 CYLIECTBY,
SKCHEPTHON CUCTEMOM M JOIYCKaeT HAaCTpOWKy. Tak, Hampumep, el peKOMEHIalluK SKCIIEPTHON
CUCTEMBl HETOUYHBl WJIM HENPHEMIIEMBI, OT HUX MOXHO OTKa3arbca KomaHjaoi IIpomycTurh
(oObIuHO Takoe OBIBaCT TIPU TPOBEPKE TIpamMMaTHKH). Ecim ke CJI0BO OTMEUEHO Kak
opdorpaduyeckas omuOKka TOIBKO TOTOMY, YTO OHO OTCYTCTBYeT B CJOBape CHCTEMBI
aBTOMAaTHUYECKON MTPOBEPKH (HAIIPUMeEp, CIIOBO OPOy3ep), TO €ro MOKHO JOOABUTH B CIIOBAPh.
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BcTpoeHHbIil  clioBapb CHCTEMBI MPOBEPKU IPABONMKMCAHUS HE MOJUISKUT mpaBke. Bcee
JIOTIOJIHEHNS M U3MEHEHHUS BHOCSATCA B CIIELUATIbHBIN MOAKIFOYAEMBIH 110JIb30BATEIBCKUN CIIOBAPb.
Kaxnp1il monp30BaTellb MOXKET CO3/1aTh HECKOJBKO CHIEHHATM3UPOBAHHBIX I10Jb30BATEIbCKUX
ClIOBapeil, OpUEHTHPOBAHHBIX HA pa3IU4Hble 00JacTH 3HAaHMKA (aBTOMOOWIIBHOE JIeNo,
MaIIMHOCTPOEHHUE, BBIUMCIUTENbHAS TeXHUKa M T. 1.). [loAkiroueHue HYXHOTO CioBaps s
paboTbl C KOHKPETHBIM JOKYMEHTOM BBINIOJIHSETCS BBIOOpOM  cioBapHOro (aiima B
packpbiBarolieMcs crnucke Benmomorareabnblie ciioBapu Ha Bkiaaake Ceppuc — Ilapamerpsr —
IIpaBonucanme. IlocTENEHHO HAMNOJHASACH KOHKPETHBIM COJEPKAHMEM, BCIOMOIAaTeIbHBIE
CJIOBapy TOJIb30BATENsI CTAHOBSATCA MOILHBIM CPEICTBOM IIOBBINICHUS MPOU3BOJUTEIBHOCTH €ro
Tpyza.

B xoMaHIHOM pexume MpoBEpKa MPAaBONKUCAHUS BBIIOJIHIETCS HE3aBUCUMO OT YCTAHOBKHU
2JIEMEHTOB ylpasiieHus Ha Bkiagke Cepsuc — Ilapamerpst — IlpaBomucanme. 3amnyck cpen-
CTBa IPOBEPKU BBINOJIHAIOT KomaHnoii Cepsuc — IlpaBonmcanme. IIpoBepka HaumHaeTcs OT
Hayaja JOKYMEHTa M TPOJOJDKAETCS JO MOSIBICHUS NepBoi ommOku. B Tex cmywasx, korma
M0JIb30BATEIb OTKA3BIBACTCS OT IpEUIaraéMbIX HUCIpaBieHUN U AaeT komannay IlpomycTurtsb, B
JIOKYMEHTE HaKaIUIMBaeTCs CIUCOK IPOMYCKAeMbIX CJIOB, TO €CTh CJIOB M BbIPAKEHUH, HE
noJJexxaux npoBepke. s Toro 4toObl OYUCTHTH ITOT CIHMCOK M HayaTh MPOBEPKY 3aHOBO,
UCIOJIB3YIOT KoMaHIHyt0 KHonKy Cepsuc > [lapamerpsl > [IpaBonucanue > [loBTopHas poBepKa.

CpeacrBa peneH3upoBaHusi Tekcra. Ilog  pelEH3MPOBAHHUEM  MOXKHO

IIOHMMATh JABa IIPOHCCCA. PCAAKTHPOBAHUEC TCKCTA C DeFHCTDaHHGﬁ W3MCHCHUN M

KOMMCHTHUPOBAHUE TeKCcTa. B oriumume oT 0OBIYHOTO PCAAKTHPOBAHN IIPpHU

PEOCH3UPOBAHUN TCKCT JOKYMCHTA M3MCHIACTCA HC OKOHYATCJIBHO - HOBBIU BAapHAHT

U _CTapbli «COCVYIIECTBYIOT» B paMKaX OJHOI0 JOKYMEHTA Ha IpaBax pa3JHMYHbIX

BEPCHUI.

OCHOBHBIM CpEICTBOM pELEH3UPOBaHUs ABIsAETCS MaHenb PenensmpoBanme (Bug —
[Tanenn ynpasinenuss — PeuensupoBanue). Ha Heli npeacraBieHbl YETHIPE TPYIIIBI HJIEMEHTOB
yIpaBieHus], IpeAHa3HAYEHHbIX JUIS:

* CO3JaHMs, IPOCMOTPA U YJAJIEHUs IPUMEUaHUl;

* perucTpanmu, IpocMoTpa, MPUHATHSI U OTMEHBI U3MEHEHU;

* BEIOOpA I1BETA BBIJCJICHUS IPUMEYaHU;

* COXpaHEHUS BEPCUN JOKYMEHTA.

Jlist cozmanusi IpuMedaHusi Ciy>kuT kHomka JlobaButh mpumedanue. [Ipu ee ucnosnb3o-
BaHUU IIOCIIEHEE CIIOBO TEKCTAa BBIIEIAETCS 3aJaHHBIM LIBETOM U OTKPBIBAETCS JIOMOJHUTENIbHAS
naHesb /I BBOJA TeKcTa npuMmedanus. Korja npumedanue co3gaHo, €ro MOKHO IPOCMOTPETH B
(dopMe BCIUIBIBAIONIECH MOJCKA3KH, €CIIM HABECTH yKa3aTellb MBIIIN Ha BbIIEIEHHOE clIoBO. BmecTe
C TEKCTOM IPUMEUYaHUsi 0TOOpakaroTCsl CBEJIEHUS O TOM, KTO €ro BHeEC.

JUia perucTpauuy M3MEHEHUH B TekcTe ciykuT kHonka Mcenmpasienmus. Bece pemakrtupo-
BaHUWE TEKCTa B PEXUME PErucTpaluy HCHPaBICHUI CUUTAETCS HEAaBTOPCKUM M BBIIEISIETCS
0CcOOBIM METOJIOM (METOJT BBIJICJIEHUS] MOKHO 33/1aTh Ha BKJagke McnpaBieHus JMaJoroBOro OKHa
CepBuc — Ilapamertpsni). [Ipoune 3nemMeHTHI yrpaBiIeHHs 1aHHOM MaHETH MO3BOJISIOT BBHIOIHATh
NIEPEXO0/Ibl MEXKAY UCIIPABICHUSMHU, IPUHUMATh UX WM OTBEPTraTh.

Ecnu 10KyMeHT mpoXoAUT MHOTOCTYIIEHUATOE pPelaKTUPOBaHHE, YaCTO BOSHUKAET HEOOXO-
JUMOCTh XPaHUTh €ro mnpoMexyrouHele Bepcuu. Microsoft Word 2000 mo3BosiseT XpaHUTH
HECKOJIbKO BEpCUH JOKyMEHTa B OJHOM (ailie. ITO CpeacTBO OTIMYAETCS TEM, UYTO MpuU
COXPaHEHHH HECKOJIbKMX BepCUi (B OTIMYMHU OT HECKOJIBKMX KOMHIA) 3((PEKTUBHO HCIIONIB3YeTCs
pabouee MecTo Ha JuCKe. Jleno B TOM, YTO IMPU COXPAHEHUH OYEPEHON BEPCUU HE MPOMCXOIUT
IIOBTOPHOT'O COXPAHEHHUs BCETO JOKYMEHTA - COXPAHAIOTCS TOJBKO OTIMYMUS TEKYIIEW BEPCHM OT
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npenuiecTsyromen. Ui cOXpaHeHUsl TEKYIIEH BEPCUU HCIIONIB3YIOT COOTBETCTBYIOIYIO KHOIIKY
naHenu PenensupoBaHme, a Ui 3arpy3Kd OZHOW M3 IPOMEXYTOYHBIX BEPCUM - KOMaHny PDaiti
— Bepcunu.

dopMaTUPOBAHUE TEKCTA

dopmaTtupoBaHHEe TEKCTa OCYIIECTBIAETCS cpeiAcTBaMH MeHo dopMaTr WM IaHeIH
®opmaTupoBanne. OCHOBHbIE TPUEMBI (HOPMATHPOBAHUS BKIIOYAIOT:

* BEIOOP M M3MEHEHUE TapHUTYPHI PUPTA;

* yIpaBiieHHE pa3MepoM mpudTa;

* yIIpaBJCHUE HAUYEPTAaHUEM U IIBETOM IIpHU(Ta;

* yIIpaBJIEHUE METOIOM BEIPABHUBAHUS,

* CO3/ITaHNE MapKUPOBAHHBIX 1 HyMEPOBAaHHBIX CIIMCKOB (B TOM YHCIIE MHOTOYPOBHEBBIX);

* yOpaBJieHUE MapaMeTpaMy ad3ana.

3.6.4. XapakTtepuctuka ocHoBHbIX WwpudgrTos Windows

Ilo cnocoOy cozmanust U300pakeHHsT MIPUQPTHI MOAPA3AEIAIOTCA Ha pacmpogvle W
eéexmopnvle. PacTpoBblil mpudT noaydaercs Ha OCHOBE HEKOTOPOH MaTpULbl IHUKCEIeH
(9KpaHHBIX TOYEK), BEKTOPHBIH — Ha OCHOBE KOOPAMHAT TOYEK, 3JIEMEHTAPHBIX BEKTOPOB,
ypaBHeHHiA TuHIA. Habop U3 4eTbipeX OCHOBHBIX HIPU(PTOB — OOBIYHBIN, KYPCUB, MTOTY>KUPHBIH,
HOJYXHUPHBIA KYpCUB — B COBOKYITHOCTU Ha3blBaeTcs eaprumypou mpudra. Kaxxnas rapaurypa
MMeeT CBO€ HauMeHoBaHue, Hanpumep, Arial, Times New Roman, Tahoma u npyrue. Kaxnon
rapautype B cucreMHoi mamnke Windows\Fonts cCOOTBETCTBYeT OauH (ailyl Uisi BEKTOPHOTO
mpudTa UIM HECKOJIBKO (aiioB (IO 4Mcay pa3MepoB) ais pacTpoBoro mpudta. Pactpossie
mpUPTHl OOBIYHO OBIBAIOT MOHOINMPUHHBIMH, T.€. BCE OYKBBI OJHOW BBICOTHI HMEIOT
OJIMHAKOBYIO 9MpHUHY, Kak B nuinymieil Mamuuke. Hampumep, pycckas Oyksa «l1l» u naTuHcKas
OykBa “I” OynyT uMeTh B HalMCAaHUM OJIMHAKOBYIO LIMPUHY, YTO HE YJIYy4IlIaeT BHEIIHUN BUJ
TEKCTa. DTOT HENOCTATOK HCHPABIEH B BEKTOPHBIX WIpU(TaX, KOTOpbIE OOBIYHO SBIISIOTCS
IPONOPLUMOHAIBHBIMM, T.€. IIMPUHA Ompenensercs HauyepraHueM. Ha mneuatu TekcT
BBIMOJIHEHHBIN MPOMOPIMOHAIBHBIMU  MIPU(TAMHU, BBIMISAIUT Jydllle MOHOIIMPHUHHBIX, HO
BbIPaBHHUBAHME TEKCTa MPOOETaMi CTAHOBUTCS HEBO3MOKHBIM.

ITon pasmepom mpudra MOHUMaAETCS €ro BEPTUKAIBHBIM pa3Mep, KOTOPBIA U3MepsieTcs B
nyHkTax. OnuH nyHKT paBeH 1/72 nroiima — npumepHo 0,353 mm. Lpudt pasmepom 10 myHKTOB,
€r0 Ha3bIBAIOT JECATHIA KEIJIb, 4YaCTO MCIOJIb3YETCS B KHUraxX. YeThIpHAALATHIM KErJleM Mucajia
NUIIYIIas MallMHKa. OJTO pasMep WIpU(Ta 4YacTo NPUMEHSETCS ceiluac MpH COCTaBICHHUH
pasIMYHBIX JOKYMEHTOB. Ele 0JHO MNpenMyIIecTBO BEKTOPHBIX MMIPUPTOB — 3TO UX
MacIITabupyeMocTh, T.€. BCe pa3Mepbl U (OPMbI CUMBOJIOB LIpU(PTAa yKa3aHHOM TapHUTYpPHI
KOKIBIH pa3 MEpPEeCUUTHIBAIOTCS U3 HEKOTOPOH €IMHON MaTeMAaTHYECKOM 3aroTOBKH, KOTOPOU
coo0111aeTcsl BEpTUKAJIbHBIN pazmMep.

ITpu BBIOOpE TapHUTYPHI HIpUQTa CIeIyeT UMETh B BUJY, YTO CYLIECTBYET JIBE KaTErOpuu
mpudToB: ¢ 3aceykaMu M 0e3 3acedek (pyOsieHble). XapaKTepHbIMU NPEICTaBUTENSIMU TEPBOM
KaTeropuu SABJISIOTC WpU@Thl cemeiicTBa Times, a BTopoii kareropuu - mpudTs cemericTBa Arial.
[pudTel, uMeEOMKE 3aceUKH, Jerde 4YUTAlTCs B OOJBIIMX TEKCTOBBIX OJIOKax — UX
pEeKOMeH 1yeTCsl IPUMEHSTD U1 0(pOpPMIIEHHS OCHOBHOT'O TEKCTA.

MpudTel, HEe UMeIONIUNE 3aceyeK, PEKOMEHAYETCS HCIIOJIb30BaTh JJISl 3aroJIOBKOB B TEX-
HUYECKUX TEKCTaX, a TakxKe sl 0hOpMIICHHUS JONOIHUTEIBHBIX MaTepHaoB (BPE30K, MPUMEUaHU
U TIPOYETO).

Bomnpocsl 111 CAMOKOHTPOJIS:

Ha3nauenue TekcTOBOro mporeccopa.

B yem oTiMune TEKCTOBBIX PEIAKTOPOB U TEKCTOBBIX MPOLIECCOPOB?
YeM oTIMYAIOTCS PCKUMBI BCTaBKU 1 3aMEHbI?

Kaxosa pons 0ydepa mpoMexyTOUHOTO XpaHEHUs?

el S
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Jnst wero Hy»kHa ornepanusi OTKaTKu?

KakoBa poJib OKOH B OpraHu3anuu padoThl ¢ TEKCTOM?

Jlis kakux 1esei mpou3BOIUTCS BbleNeHHEe (parMEeHTOB TeKcTa?

B uem cymHocTh pexxuma noucka U 3aMeHbI?

Kak npousBoautcs npoBepka NpaBONUCaHUs CIOB?

10 Jl1 kaKo LIeaM U KaK MCIIONb3YeTCs CII0Bapb CHHOHUMOB?

11. B yeM cyniHOCTh pexuMa NpOBEPKU CUHTAKCUCA U CTUJIA?

12. Paccka)xute O BO3MOXHOCTAX TEKCTOBOI'O IIpOLieccOopa IO aBTOMATHU3allMM TEXHOJIOTMU
paboTHI.

13. B yeM CXOJICTBO U pa3IMuUe TEKCTOBOT'O MPOIECCOpPa U U31ATEIbCKOU CUCTEMBbI?

14. Kakue nmapameTpsl HIpUQPTOB BaM U3BECTHBI?

0 0 N oy

Jlekuyus 3.7. dneKmpoHHbIe mabnuybi

3.7.1. OCHOBHbIe NOHATUA

3.7.1.1. UcTopus nosijaenusi u pazpurus 3T

Unes cozmanms DT Bosumkina y cryaeHta [apBapuackoro ynuBepcutera (CHIA) Jlsna
bpuknuna B 1979. BblnonHsAs CKy4dHbIE BBIYMCIICHHS SKOHOMHYECKOI'O XapakTepa € MOMOIIbIO
OyXraiatepckoil KHUTH ,OH u ero Japyr bo0 ®pankcToH, KOTOpBIM pa3dupaics B
IPOrpaMMHUPOBAaHUH, pazpaboTtanu nepByto nporpammy T, HazBannyto VisiCalc. VisiCalc ckopo
cTaja oaHOM W3 Hambosee ycnemHbix nporpamMm. Ckopo nosBwiMch JT- aHamoru (Hampumep,
Super Calc), B koTopbix ocHOBHBIE uaeHn VisiCalc OplTH MHOTOKPATHO YCOBEPIIIEHCTBOBAHBI.

HosBplii cymiectBeHHbld mwar B pa3Butuu OT- nossinenue B 1982r. Ha pbIHKE NPOrpaMMHBIX
cpeactBs Lotus 1-2-3, pa3paboranHbIX a1 kommbiloTepoB Tuma IBM. Lotus — mepswiii TII,
MHTETPUPOBABIIUI B CBOEM  COCTaB€ , MOMHUMO OOBIYHBIX HHCTPYMEHTOB, IpaduKy U
BO3MOXHOCTh paboTel ¢ CYBJl. Cnenom sxe Ha pbiHKe nosiBwinch HoBble DT. Takue kak VP
Planner xomnanuu Paperback Software u Quattro Pro komnanuu Borland International ,koTopbie
NPEUIOKUIN TOJIb30BATEN0 TMPAKTUUYECKUH TOT k€ HabOp MHCTPYMEHTOB, HO MO 3HAYUTEIHHO
0oJjiee HU3KUM IIEHaM.

Crnenyroumii mar nossienue B 1987 1. TII Excel ¢upmbr Microsoft. IIporpamma
peIokKmIa 0ojee mpocToi rpaduyecKkuil HHTepPeiic B KOMOMHAIIMKA C HHUCIIATAIONINMKH MEHIO,
3HAYUTENIbHO PACIIUPUB MPU 3TOM (DYHKIIMOHAIBLHBIE BO3MOXKHOCTH MAaKEeTa M MOBBICUB Kaue€CTBO
BeIXOMHOW wWHGopmanuu. B Hacrosimee Bpemsi Excel 3anmmaer Bemymiee MeCTO Ha pBIHKE,
6narosapst 00JI€er4eHHOMY OCBOEHMIO IPOrpamMMbl U paboThl ¢ HEW, HECMOTPs Ha BBITYCK HOBOM
Bepcun DT xomnanum Lotus, B KOTOpoil MCHoib30BaHa TpexMmepHas Taliula ¢ yJIy4dIIeHHBIMU
BO3MOKHOCTSIMU.

Nmerouecs cerogus Ha poiHKe TII ciocoOHBI paboTaTh B MIMPOKOM KPYyre SKOHOMHYECKUX
NPUIIOKEHUH U MOTYT YJOBJIETBOPUTH MPAKTUUECKHU JTIOO0T0 MOIB30BaTENs.

3.7.1.2. UuTtepdeiic TaOJIMUYHOTO MpoLECcCOpa

Urto takoe anekTponHas Tabnumna? T — KOMIBIOTEPHBIA SKBUBAJIEHT OOBIYHOM TaOJINIIBI, B
KJIeTKax (s4eikax) KOTOPOH 3amMucaHbl JaHHBIE PA3TUYHBIX TUIIOB | TEKCTHI, (POPMYJIbI, YHCTIA.
Pesynbrar BhrunciaeHus: GopMyibl B siluedKe SBISETCS M300pakeHHEeM 3Toil sueliku .YUmnciaoBbie
JAaHHbIE W JIaThl MOTYT pPacCMaTpUBaTbCi KaK 4YacTHBIM ciaydaid opmyn. s ynpasnenus OT
HCIIOJIb3YETCS CIIEUANbHBINA KOMILIEKC Iporpamm — Tadau4Hbii npoueccop (TTI).

I'maBHOe nocromHcTBO DT — 3TO BO3MOKHOCTH MIHOBEHHOIO II€peuYeTa BCEX NaHHBIX,
CBSI3aHHBIX (POPMYIbHBIMU 3aBUCUMOCTSIMH, IPH U3MEHEHUH 3HAUEHUS JII000H sSTUeHKH.

CTtpoku, cToJI0UbI, TYeHKH U UX aJpeca
Pabouas 0061acte 3T cOCTOUT U3 CTPOK U CTOJIOIOB, MMEIOLINX CBOU UMeHa. FIMeHa CTpOK —
ux HoMmepa. Hymepamust cTpok HaumHaeTcs ¢ | M 3aKaHYMBAeTCd MaKCHMAJIBHBIM YHCIIOM,
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YCTaHOBJICHHBIM TSI JAaHHOUM mporpaMMbl. MiMeHa cToy01oB — 3T0 OYKBBI JIATUHCKOTO ajihaBUTa
cHauaja ot A 1o Z, 3atem ot AA 1o AZ, BA no BZ u 1. n. (nna EXCEL ot A no IV — 256
CTOJIOIOB).

MakcuManbHOE€  KOJMYECTBO CTPOK H  CTOJNOIOB  OMPEICNAeTCS OCOOSHHOCTSIMU
HCITOJIB3YEMOM MPOTpaMMBl M 00BEMOM TMaMsITH KomIbloTepa. COBpeMEHHBIE MPOrPaMMbl JArOT
BO3MOKHOCTh co3aaBath DT, conepkaiue 6osee 1 Muil. sueek, XOTS AJid MPAKTHUYECKUX 1IeJiel B
OOJIBIITMHCTBE CIy4aeB 3TOr0 HE TpeOyeTcsl.

[Mpumenenne DT ympormraer paboTy ¢ JaHHBIMH W TIO3BOJIAET IMOJIy4aTh Pe3yabTaThl Oe3
MIPOBEJICHUS PACUYCTOB BPYYHYIO WJIM CHEIUAIbHOTO MporpaMMmupoBanus. Hambosee mmpokoe
npuMeHeHne DT HalluIM B 9KOHOMHUYECKUX U OyXTralTepcKux pacuerax, Ho DT MoxHO 3¢ PeKTHBHO
MCITOJIB30BaTh U B HAYYHO — TEXHUYECKHUX 3a/a4ax, Harpumep, IS :

1) mpoBeneHUs OJHOTHITHBIX PACUYETOB HAJl OOIBIIUM HAOOPOM JAHHBIX;

2) aBTOMAaTH3allM{ HTOT'OBBLIX BBIUMCIICHUM;

3) peureHus 3a1a4 MyTEM MOA00pa 3HAUYCHUH MapaMeTPOB, TAOyTUPOBaHUS (HOPMYIL;

4) 00paboTKH pe3yabTaTOB HKCIIEPUMEHTOB;

5) mpoBeACHHS MOMCKA ONTHUMAIBHBIX 3HAYEHUN MTapaMeTpPOB;

6) MOArOTOBKHU TaOJMYHBIX JOKYMEHTOB;

7) ToCTpOoeHUs AUarpaMM U TpaduKoOB IO UMEIOIIUMCS JTAHHBIM.

[lepeceuenmne cTpoku u cTONOIA 00pPA3YIOT Aueliky TaOIUIbl, UMEIOIIYI0 CBOW YHUKaJIbHBIN

aapec. Jlns ykazaHus aapecoB sueek B (popMyliax HCHONB3YIOTCS CChUTKH (Hampumep, A2 wiu
D23).

AHuetixa — 00nacTh, onpezaensiemMas rnepeceueHueM croiomna u crpoku JT.
Adpec sueliku onpenenseTcs MIMeHeM (HOMEpPOM) CToJIOIa U HOMEPOM CTPOKH.
Ccewbinka - crioco0 (popmar ) ykazaHus aapeca siaeiKH.

Yka3anue 0J10Ka siueex
B OT cymectByet nonsTHe 610Ka (AMana3oHa) siueek, TaKKe NUMEIOIIEro CBO YHUKaIbHBIN aapec.
BJuiok siueek — rpymnmna nocieaoBaTENbHbIX sTYeeK. BIIOK sUeek MOKET COCTOSATh U3 OJHOW SYEHKH,
CTPOKH, CTOJIONA (WM €ro 4acTH), a TaK)Ke IMOCIEIOBATeIbHOCTH CTPOK WM CTONOIOB (MM MX
yacTei). Anpec OJoka SYEeK 3aJaeTCsl yKa3aHHEM CCHUIOK IEepBOM M TOCJIEAHEH ero sueex,
pa3lIeJICHHBIX CHMBOJIOM JIBOE€TOUME @ 7.
ITpumep:

Anpec sueiiku, 00pa3oBaHHON Ha mepecedeHuu crondia B u crpoku 3 ,0yzmer BeIpakarbes
ccelIkoii B3;

— Anpec 6110ka, 00pa3oBaHHOTO B BUJIe YacTu cTpoku 1 , Oyner Al:H1;

— Anpec 6:10ka, 06pa3zoBaHHOTO B BUjIE yacTu cTosiba B, B1: B10;

— Anpec 6;10ka, 00pa30BaHHOTO B BUJIE MPAMOYTOIbHUKA, Oymer D4:F5.

Kaxnas xomanga OT tpeOyer ykazaHus 0Jl0Ka s4eeK, B OTHOLIEHUH KOTOPBIX OHA JOJDKHA
OBITh BBINOJIHEHA. bBJIOK HCHOJIB3yeMbIX SYEEK MOKET OBITh YKa3aH JABYMs IYTSAMHU: JHOO
HEMOCPEJCTBEHHBIM HA0OpOM C KJIaBHATypbl HAYalbHOTO M KOHEYHOIO aJpecoB sueek,
bopMUpPYIOLIUX AMAIa30H, JUO0 BBIIEICHHUEM COOTBETCTBYIONIEH 4YacTH TaOJMIbl MPU MOMOIIA
KJIAQBHII YIPABICHUS KypcopaM MJIM MBIIIBIO (TIOCIIeAHNE YA00HEee BCEro) .
Tunuuxple yCTaHOBKM, HNPUHHMAaeMble MO YMOJYaHHMIO HA YpPOBHE BCEX S4YE€EeK TaOJUIIbI
ABIIAIOTCA: IIMpUHA SYEHKH B 9 psoB , JIEBOE BBIPAaBHUBAHUE JUISI CHMBOJIBHBIX JaHHBIX U
OCHOBHOI (opmart 1ist 1u(POBBIX JaHHBIX C BRIpAaBHUBAHUEM BIIPABO.
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[Ipu pabGoTe Ha 3KpaH BBIBOAUTCS pabouee moJie TaOJHIBl U TTaHe b yrpaBieHus. [lanens
yIpaBieHUs] OOBIYHO BKIIOYAET: [ TaBHOE MEHIO, BCIIOMOTaTeNbHYIO O00JIaCTh YIPABJICHHUS, CTPOKY
BBOJIa M CTPOKY IOJICKa3KH. PacmonoxeHne 3Tux obsacTeid MOXKeT OBbITh IIPOU3BOJILHBIM U 3aBUCHT
oT ocobenHocreit konkpernoro TII.

CTpoka TJIaBHOTO MEHIO COJICPKUT MMEHA MEHIO OCHOBHBIX PEKHMOB IpOrpaMMbl. Uepes
HUX, T0JIb30BATEIb MOIYYaeT TOCTYI K HUCIAIAI0IIEMy MEHIO, COAEPIKaIleMy IepeueHb BXOISIINX
KoMaHJ. HekoTopbie KOMaH/Ibl MEHIO UMEIOT JOMOTHUTEIBHBIC ITOIMEHIO.

BcnomorarenbHas 0671aCTh yIIpaBJIeHUIO BKIIOYALT:

-CTPOKY COCTOSIHUS;
-IIaHEJIU UHCTPYMEHTOB;
-BEPTHKAILHYIO U TOPU3OHTAIBHYIO JINHEHKH MPOKPYTKH.

3.7.2. Tunbl BXOAHbIX AAaHHbIX

B kaxayroo sdeiiky moJjib30BaTellb MOYKET BBECTH JAHHBIE OJHOTO M3 CIEAYIOLIUX THIIOB:
TEKCTOBBIC, YHCIIOBBIC, TaThI, HOPMYIIBI M PYHKIIMH U TIP.

Texcmosvle Oannble VUMEIOT ONUCATENbHBIM xapakTep. OHM MOTYT BKIIOYaTh B ceOs
an¢aBUTHbBIC, YUCIIOBBIE U CTICIIUATBHBIC CHMBOJIBI.

Yucnoevle dannple HE MOTYT COJEpKaTh ajl(aBUTHBIX U CIEHUATBHBIX CUMBOJIOB, T.K. C
HUMHU TPOU3BOJISATCS MaTeMaTUUYeCKHe omnepanuu. VckimoueHueM sBISIOTCS ACCATHYHAs TOYKA U
3HAK YMCJIA, CTOAIIUMN Mepe1 HUM.

Jlampt SBISITOTCS OCOOBIM THIIOM BXOJHBIX JAHHBIX. OTOT THII JAaHHBIX O0ECIEeYHBACT
BBITMIOJTHEHHE TaKUX (YHKIIMIA, KaK JoOaBJICHHE K JaTe uucia (mepecuer JaThl BIEepea U Ha3al) Win
BBIYHCIICHHE PA3HOCTHU JABYX JAAT (IUIMTEILHOCTH mepuoja). JlaTel UMEIOT BHYTPEHHUN (Hampumep,
JlaTa MOKET BbIpaKaTbCsl KOJIMYECTBOM JIHEHW oT Hayana 1900 roga uiu nopsiAKOBBIM HOMEPOM JTHS
no FOnmaHnckoMy KalleHAapio) U BHENIHUN (hOpMAT, UCTIOIh3yEeMBIH JIJIst BBOJA U OTOOPaKEHUS JIaT.

@Dopmynst. BunuMoe Ha SKpaHe COAEPKUMOE STUEHKH, BO3MOKHO, - PE3YJIbTAT BIYUCICHUH,
MIPOU3BEIEHHBIX, 10 UMEIOIICHCs, HO HEe BUIUMOM B Hell hopmyne. C momois GopMyll B TabOIHIIax
MIPOM3BOJIATCS BCE BBIYKMCIIEHUS. Pe3ynbTaT moMeniaercs B s4eiiky, rae Gopmymna HaxoIUTCA.

dopMyia HAUMHAETCS CO 3HAKA «=» U MPEJICTABIISIET COO0I COBOKYITHOCTh MAaTEMaTHUYECKUX
OTIepaTOPOB, YKCEN, CChUIOK M (yHKIUH. [Ipu BeIUUCIEHUAX ¢ MOMOIIBI0 GOpMyT COOTIOIAIOTCS
MIPUHATHIN B MAaTEMATUKE MOPSIOK BBITIOJHEHUS apu(METUUECKUX OTIEPaIIHii.

dopMyna COCTOMT H3 OINEpPAaTOPOB M OINEPAHIOB, PACIOIOKEHHBIX B OMNPEIEIECHHOM
nopsiike. B kadecTBe omnepaHOB HMCHOJB3YIOTCS JIaHHBIE, a TAaK)KE CCHUIKH SYEeK WM OJIOKOB
syeek. Omepatopel B Qopmynax 0003HA4YalOT MAEWCTBUSA, MPOU3BOJAMMBIE C oOlepaHgamu. B
3aBUCHUMOCTH OT MCIIOJIb3YEMBIX OIEpaTOpPOB pa3iMyaloT apumernueckue (anredpanyeckue) u
norudeckue Gpopmynsl. B apudmernueckux Gpopmysnax UCHOIB3YIOTCS OEPATOPBI:

— apudmernyeckux OeHCTBHI: crloxkeHue (+), Beluntanue (-), ymHoxkeHnue (*), nenenue (/),

BO3BEJIEHUE B CTETNEHb (M);

— omeparuii CpaBHEHHUs: paBHO (=), HE paBHO (<>), Oosbie (>), He Oobie (<=), MeHbIIE (<),

He MeHee (>=).

Pe3ynbrarom BermCIeHUs apuPMETHIECKON (GOPMYITBI SBIISIETCS YHACTIO.

Jlornyeckue (opMylbl MOTYT COAEp)KAaTh YyKa3aHHBIC OIEpallid CPaBHEHUS, a TaKxkKe
CIeIUATbHBIE JIOTHYECKUE OTEePaTOPHI:

«HE» - noruueckoe orpunanue «NOT»;
«» - mormyeckoe yMHO)keHHE «ANDY;
«JIN» - noruueckoe cinoxenne «OR».

Jlornueckue GOpMyNBI OMPEACNAIOT, HCTHHHO WJIH JIOKHO BBIpakeHue. VICTHUHHBIM
BBIPQXCHHUSM TPUCBAUBACTCS UWCIeHHas BenuunHa 1, a noxHbeiM — (. Takum o0pazom,
BBIYHCIICHHE JIOTHYECKON (PopMyIsbl 3aKkaHuMBaeTCs TMonydeHueM omeHku «Mcrtunay (1) wmm
«JToxb» (0).
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@yukyuu. OyHKIUS TPEACTABISIET COOOH TporpaMmMy C YHUKAIbHBIM HMMEHEM, IS
KOTOPOW TOJIb30BaTeNNh JOJKEH 33J]aTh KOHKPETHBIC 3HAYCHHsI apTyMEHTOB, CTOSIIMX B CKOOKax
nocie ee uMeHu. DyHKIMU BBOAAT B siueiku Tabiuil B cocraBe (Gopmyn nmubo oraensHo. B OT
MOTYT OBITH MIPEJICTABICHBI CICTYIOIINE KATETOPUH (PYHKITHIA:

— Mamemamuueckue — BBITIONHSIOT pa3IUYHbIE MAaTEMaTUYECKHE OIepaluy, Harmpumep,
BBIYHCIICHUE JIOTapu(MOB, TPUTOHOMETpHYECKHX (YHKIUH, mpeoOpa3oBaHHE paJvaH B
IpaxycChl U T.II.

—  Cmamucmuueckue — BBIIOJTHSAIOT OIEpPAIlMU IO BBIYHUCICHUIO IApaMETPOB CIyYalHbBIX
BEJIMYMH WJIM HUX paclpeliesIeHuH, MPeICTaBICHHbIX MHOXECTBOM 4YHCEN, Harpumep,
CTaHJAPTHOTO OTKJIOHEHUS, CPETHET0 3HAUCHUS, METMAaHbI U T.II.

— Texcmoevle  —  BBINOJHAKOT  ONEpalldd  HAJ  TEKCTOBBIMH  CTPOKaMU  WJIH
MOCJIe/I0BATEILHOCTBI0O CUMBOJIOB, BBIUMCISA IJMHY CTPOKH, MPeoOpa30oBbIBas 3ariiaBHbIC
OYKBBI B CTPOYHBIC U T.II.

— Jlocuueckue — WCHONB3YIOTCS IJsl TIOCTPOEHUS JIOTHUECKUX BBIPAKEHUU, pe3yibTatr
KOTOPBIX 3aBUCUT OT UCTUHHOCTH MIPOBEPSEMOTO YCIOBHS.

—  Q@unancosble — UCTIONIB3YIOTCS B CIIOKHBIX (PMHAHCOBBIX pacueTax, HallpUMep, ONPEICIICHIEC
HOPMBI JIUCKOHTA, pa3Mepa €XEMECSYHbIX BBITUIAT JJIs MOTAIICHUS KPEIUTa, ONpEacIICHUE
aMOPTU3AIMOHHBIX OTUUCICHUHN U Apyrue PyHKIUH.

Bcee ¢dyHKIIMEM MMEOT OAMHAKOBBIA (opMar 3amucu M BKIIOYAIOT UM (YHKIUH U

HaXOJSAIIMUNACS B KPYIJIBIX CKOOKaX MepeueHb apryMEHTOB, PA3CIICHHBIX 3aMIATHIMU UITH ).

Haubosee yacto Berpevaromuecsi GyHKIUH

CYMM (Cnucok) — maremartudeckas (YHKLIHS, ONpPEAENSIoNias CyMMYy BCEX UYHCIOBBIX
3HaueHu B Crucke. CIMCOK MOXKET COCTOSITh U3 aJpECOB siU€EK U OJIOKOB, a TAKKE UYMCIIOBBIX
snauenuii. Hampumep, CYMM(A3:E3;230).

CP3HAY (Cnucok) — cratucruueckas pynkuusa. OmnpenensieT cpeqHee apudmernyeckoe
3Ha4YeHUE BCEX MepeyrciieHHbIX B CIUCKe BEINYHH.

ECJIN (Jlor_Beipaxenue;lctuna;JIoxp)- normyeckas (QyHKUMs, HpoBepstomas Ha
UCTUHHOCTh 33JlaHHOE JIorHyeckoe ycinoBue. Eciu ycioBue BBINOJHSETCA, TO peE3yJIbTaToOM
GyHKIMKM sBiseTcs 3HadeHue aprymeHta «lMctuna». Ecnm ycioBue He BBINOJHSETCS, TO
pe3yabTaTOM CTAaHOBUTCS 3HaYEHUE apryMeHTa «JI0okKb».

B Excel Bcrpoensr Oonee 300 ¢ynkuuii. Mcnonb3oBarh WX MO3BOJSET MacTep (pyHKIMM.
Bce ¢pyHkunun B Mactepe pa30UThI Ha KATErOpUH, IOATOMY CHauaia BEIOUPAIOT KaTeropuio, a 3aTeM
¢yHkuo. Macrep BBIBOAWT NOJCKa3Ky: MAOMOH Uil (DYHKUMH, KOTOPBIM IOMOTaeT IMOHSATh
IpaBUJja €e 3alKcH, U ONMCAaHUE €€ Ha3HAYCHHUS.

3.7.3. ABTOMaTM4yecKoe WN3MEeHeHMe OTHOCUTENbHbIX CCbISIOK npuU
KONMupoBaHUU U nepemMeLlleHu hopmyn

3.7.3.1. Bydep npomMexKyTo4HOIro XpaHeHUsI

Baxxnoit oco6enHocThio MHOTUX OT sBigercs Oydep npoMexyTodHOro xpaneHnus. bydep
MCIIOJIb3YETCSI IPY BBIIIOJHEHUH KOMAH]{ KOIMPOBAaHUS U NIEPEMELICHMS 111 BDEMEHHOTO XPaHEHHUS
KONUPYEMBIX WM TEepeMelIaeMbIX JaHHBIX, MOCJIE KOTOPOrO OHU HAmpaBiSIOTCA O HOBOMY
aapecy. Ilpu ynaneHuu nAaHHBIX OHM Takke mnomemaroTcs B Oydep. Conmepxkumoe Oydepa
COXpaHsieTcs 10 TeX Mop, I0Ka B HETO He Oy/eT 3amnucaHa HOBas MOPLHUS JaHHbIX.

Bygep npomescymounoco xpanenusi — 00JacTb ONEPATHBHOM IaMATH, TpeNOCTaBiIseMas B
PacCnops>KEHUH IIOJIb30BATCIIA, IMPU ITOMOIIA KOTOpOﬁ OH MOXET NCPEHECTU IOAaHHBIC H3 0}1HOI7I
YacTU TaONHIBI B JIPYTYI0, U3 OJHOTO OKHA (TaONMIIBI) B IPYroe WU W3 OJHOTO MPUIIOKEHUS
Windows B apyroe.
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3.7.3.2. OTHOCUTeJILHASI M a0COTIOTHAS ajpecanus

[Ipu KONMMpPOBAaHUM HIIM MEpEMEIIEHHH (OPMYIBI B IPYroe MECTO TaOIUIbl HEOOXOIMMO
OpraHM30BaTh yIpaBieHHEe (HOPMHUPOBAHMEM aJPECOB MCXOAHBIX HaHHBIX. [loaromy B OT npm
HaMCcaHUuM (HOPMYI HCIIONIb3YEeTCS IOHATUE OMHOCUMENbHOU U AOCOIIOMHOU CCHUIOK.

AOCOJIOTHAsE CCbUIKA - 3TO HE HW3MEHSIOMIMICS MpU KONMUPOBaHUM (HOPMYINBI aapec
SUEHKH, coepkalie ucxoanoe ganHoe. Jiis ykazanus abCOIIOTHOM ajpecaiiii BBOJUTCS CUMBOII
§$. Paznuuarot aBa THIa aOCOIIOTHON CCBUIKH: NOIHAA VI YACTMUYHAS.

IlonHast abCOMIOTHAS CCBUIKA YKa3bIBACTCS, €CIU NPH KOMUPOBAHUM WM TEPEMELICHUN
azpec KIETKH, CoJAeprKallell MCXOIHOe JaHHOe, He MeHsercs. s 3Toro cumBon $ craHoBHTCS
nepea UMEHeM CTOJIO0a U HOMEPOM CTPOKH.

YactuyHas aOCONIOTHAs CCHUIKA YKa3bIBACTCS, €CJIM MPH KOMMPOBAHUH WU MEPEMEIICHUN
HE MEHSETCS HOMEp CTPOKM WM MMeHoBaHue crosibma. Ilpm 3TOM cMMBON B mEpBOM cilydyae
CTaHOBHUTCS IIEpel HOMEPOM CTPOKH, @ BO BTOPOM - IIepe]l IMEHOBAaHHEM CTOJIONA.

OTHoCHTeIbHAsI CCHUIKA - 3TO M3MEHSIOUIMICA MPH KOIMUPOBAHMHM U TEPEMEIICHUH
dopMynbl anmpec sUCHKH, CcoAepkamledl wucxomHoe naHHoe (omepann). M3menenuwe anpeca
MPOMCXOTUT IO MPABHIY OTHOCHUTEIBHOW OPUEHTAIIMH KJIETKU C UCXOAHON (POpMYIION U KIIETOK C
ornepannamu. @opma 3anmMcH OTHOCHTENBHON CCHIIKH COBIAAAET C OOBIYHOM 3aIUChHIO.

3.7.3.3. IIlpaBuJI0 OTHOCUTEJIbHOI OPHEHTANMH KJIETKH

dopMyna, TIe B KaueCTBE OIEpPaH]a HCIOIb3YIOTCS CCBUIKH SYEEK, BOCIPUHUMACTCS
CUCTeMOM Kak IIabJIOH, a CCBhUIKU SY€eK B TAaKOM IIa0JIOHE - KaK CPEJCTBO YKa3aHHUS Ha MECTO
MIOJIOXKECHHUE SYCCK C OIepaHIaMHi OTHOCUTEIbHO SYCUKH ¢ HOpPMYITOH.

PaccmoTpuM npaBuiio OTHOCUTENBHON OPUEHTALIMU KIIETKU HA TIPUMEpE:

Krmerka co cceuikoit C2  comepkutr ¢opMylry - MaOIOH CIOXKEHHUS JBYX YHCEN,
Haxonsamuxcss B syeiikax Al um B4. DTH CChUIKM SBJISIOTCS OTHOCHUTENBHBIMH M OTPa)KaroT
CUTyallhIO PACIOJOXKCHUA NUCXOOHBIX HTAHHBIX B sueiikax Al u B4 u PE3YIbTATHI BBIYMCICHUA 10
dopmyne B sueiike C2. [lo mpaBmily OTHOCHTENBHOM OPHEHTALMM KIETOK CCBUIKM HCXOTHBIX
JIAHHBIX BOCIPUHHUMAIOTCS CHUCTEeMOW HE caMH Ti0o cebe, a TakK, KaK OHHM PacIOJIO0KEHBI
oTHocuTeNbHO KieTku C2 ccbuika Al yka3blBaeT Ha KIETKY, KOTOpas CMEIE€HAa OTHOCUTEIbHO
xietkn C2 Ha OAHY KJICTKY BBCPX W HA ABC KIJICTKH BJICBO, CCBLIKA B4 YKa3bpIBa€T Ha KIICTKY,
KOTOpasi CMEIIEHa OTHOCUTENBHO KiIeTKH C2 Ha /IBe KJIETKU BHU3 U OJIHY KJIETKY BJIEBO.

3.7.3.4. KonupoBanue ¢popmy.Ja

Ocobennoctpio DT sBIsieTcs BO3MOXKHOCTh ABTOMAaTHMYECKOI'O H3MEHEHHUsSl CCBUIOK IpuU
KOIMMPOBAHUU U NepeMerieHnu popmyin. KonupoBanue coaepkuMoro oiHoM sueiku (0s10ka siueek)
B Jpyryro (OoKa s9eeK) MPOU3BOAUTCS ISl YIPOIICHUST BBO/Ia OJHOTUITHBIX JAaHHBIX M (opmyi.
[Tpu 3TOM OCyIIEeCTBIsIETCS aBTOMaTHUYEeCKasi HACTPOilka OTHOCUTEIbHBIX CCBUIOK onepaHioB. Jlis
3arpeTa aBTOMaTHYeCKON HACTPOMKHU aIpeCcOB HUCIOJIb3YIOT a0COTIOTHBIE CChIIKU SYEeK.

Hcxonnas ¢popmyna, mojuiexaniasi KONMPOBAaHUIO MM MIEPEMELICHHUIO, BOCTIPUHUMAETCS KaK
HEeKUH 1abJIOH, TJe YyKa3bIBaeTCsl MECTOIOJIOKEHHE BXOAHBIX JIaHHBIX OTHOCHUTEIBHO
MECTOTOJIOKEHUS KIETKU ¢ POPMYIIOH.

Komupyemyro dopmyny HazoBeM dopmysoi - opuruHaioM. CKOMUPOBAHHYIO (OPMYITY -
dopmynoii - konueil. [Ipu konupoBaHuu GoOpMyI1 IEHCTBYET MPABUIO OTHOCUTEIHLHON OpHUEHTAIIH
kietok. [loaToMy mociie OKOHYaHHWS KONMHUPOBAHMSI OTHOCUTENIBHOE pACIOJIOKEHUE KIETOK,
cojepxanmx (opMyilny KOMHMIO W HCXOJHBbIE JaHHbIE (3aJaHHbIE OTHOCHTEIBHBIMH CCBUIKaMH),
OCTaeTcsl TAaKUM ke, Kak B popmyJe - opuruHaie. [loscHuM Ha npumepe.

Jlo xonupoBaHus Tlocye konupoBaHus
A B C

1 5

2 2
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A B C
5
2
|3 [=C1+B2 | =C1+B2 | =D1+C2 | =E1+D2
A B A B C
1 1 5
2 2 2 2
3 | =$CS$1+§BS$2 3 | =8$C$1+$B$2 | =§C$1+$B$2 | =$C$1+$B§2
A B A B C
1 1 5
2 2 2 2
3 | =$C1+B$2 3 | =$C1+B$2 | =$C1+C$2 | =$C1+D$2
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a. IpH KOIMUPOBAHUUN (bOpMy.]H)I C UCIIOJIb30BAHUEM OTHOCHUTCIIBHBIX CCBIJIOK IMMPOHUCXOAUT UX

ABTOMAaTHYCCKasa HOI[CTpOfIKB.;

b. IlpumeHeHHe aOCOMIOTHBIX CCHUIOK 3alpelnacT aBTOMATHYECKYI0 HACTPOMKY aJpecoB, U
Korupyemasi popMysia COXpaHseT CBOM MepBOHAYATBHBIN BH/I;
c. CyacTu4HO a0COJIOTHBIMU CCHLUIKAMMU.

3.7.3.5. llepememienue gopmya

B OT uacto nepemMeniatioT JaHHbIC sTUEHKH (Malla30Ha A4YeeK) B APYTYIO 3aJaHHYIO sUCHKY
(6mox stueek). Ilocnme mepemenieHus: JaHHBIX MCXOJHAs sUeHKa OKaXETCsl MYyCTOW. DTO TJIABHOE
OTJIMYUE TICPEMEIICHHUS OT MpoIlecca KOMHMPOBAHUS, B KOTOPOM KOIHpyeMasi siYelika COXpaHseT
cBoM jJaHHbIe. [lepeMenicare GopMys TaKKe CBSI3aHO C aBTOMATHICCKOW TOJCTPONKH BXOASIIUX B
Hee ajapecoB onepanoB. [Ipu nepemerennu Gopmyi, Tak ke Kak Mpu UX KOIMPOBAHKUH, JCHCTBYET
NPaBUJIO OTHOCUTEIBHON OpHEHTaluM KJIeTOK. [lodToMy mocie mepememieHus OTHOCHUTEIBHOE
pacmooXeHue KIETOK, COJEpKalINX MepeMenIeHHYI0 GOopMyIy U UCXOAHbIE NaHHbIE (3aJaHHBIC
OTHOCHUTEIILHBIMU aJ[PECaMM ), COXPAHSIETCSI TAKUM Ke, Kak B OpMyJIe - OpUTHHATIE.

o nepemerenus

A B
1[5
212
3| =A1+A2
A B
1[5
2
3| =A1+A2
A B
1[5 =A3*4
2
3| =A1+A2

ITocne nepemenienus

A B

5

DO | =—

2

E | | =A1+A2 |
A B C

1 5

2 2

3 =C1+C2
A B C

15 =C3*4

2 ]2

3 =A1+A2
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3.6.5. TexHoJsorusi padoThl ¢ 3JIEKTPOHHBIMH TAOJTUIIAMH

Xots pabora B kaxmoit DT mMeeT cBOM OCOOEHHOCTH, MOXXHO TOBOPHTH O HEKOTOPOM
000011eHHOM (YCpeIHEHHON) TEXHOJIOTHU paboThl ¢ Heil. M300pa3uM TeXHOJIOTHIO PabOThl B BUJIC
cxemsl (puc. 3.7.1).

Ha srame 1 dopmupyercs crpykrypa Tabmunsl. CTpyKTypa BKIIIOYAET: OIpEIeICHUE
3aroJioBKa TaOJUIbI, HA3BAaHUW CTPOK M CTOJIOIIOB, & TAK)KE€ BBOJ B SUCHKHU TAOIUIBI MCXOIHBIX
JAaHHBIX, (GopMyITT U QYHKIIHIA.

Ha »srame 2 mnpowsBoautTcs padoTa ¢ JaHHBIMH, KOTOpas COCTOMT B HCCIEIOBAHUU
chopMupoBaHHON Tabmuipl. Takke HCCIEJOBaHHE MOXKET OBbITh CBSI3aHO C HCIOJIb30BAaHUEM
OTIpeICIEHHBIX MATEMATHYECKUX MOJIeNel (MOISTMPOBAHUEM ), METOJIOB OJJHOBPEMEHHOM PabOThI C
HECKOJIbKUMH Ta0JIMIIaMU U METO0B pabOThl CAAHHBIMHU.

MareMaTHueCKHE MOJEIH ITOMOTal0T TOJIb30BATENI0 HAa OCHOBE HMEIOMICHCS TaOIUIIbI
MOJIyYUTh HOBYIO MH(OpPMAIUIO pPEIlIeHnEM TaKUX 3ajad KOMIIbIOTEpPHOro MojenupoBanus: «Hrto,
ec
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®opmupoBanue cTpykTypsl OT

BBos 3aronoBka U MIanku
TaOJIUIIBI

v

BBoa nexoaHbIX JaHHBIX

v
Brox hopmyi, hyskmmit

A 4

Pabora ¢ nanHBIMHA

v v v

MonenupoBanue Omnospemennas Pa6ora ¢ Gazamu
paboTa HECKOJIbKUMU JAHHBIX
Ta0IUIaMu

v v v

3angauu: AHanus CTaTuCTAYECKHM
«YTto Oyner, ecinu?» YyBCTBUTEIBHOCTH aHaIlM3 U TIPOTHO3

«Kak crmenatb, 4TOOBI?»

A 4 A 4

AHanu3 ¢ OMOIIBIO OnruMu3anoHHbIE
BCTPOEHHBIX saIauH

byHKIIHIT

le
v
IMpencraBiieHne BHIXOAHBIX JaHHBIX B TPaHUECKOM BHIE

>
<

A 4

Ileuatn

Puc. 3.7.1. O6o0menHas TexHonorus padotsl ¢ 9T

Tu?y», aHadu3 YyBCTBUTENBLHOCTH U Ap. Pemenue 3amau tuma: «Uro Oynet, ecnu?» - maet
BO3MOXHOCTb Y3HaTb, KaK H3MCHATCA BBIXOJHBIC IIapaME€Tpbl IIPU HN3MCHCHHUU OJIHOfl NI
HECKOJIbKMX BXOJHBIX BEIMYMH (yClIOBUI). Pacimmpennem Takux 3ajad sBISIIOTCA 3a/1a4d aHajIu3a
YYBCTBUTCIIBHOCTH, MMO3BOJIAIOIINE OMMPEACTINT, KaK U3MCHHUTCA PCIICHUC MOJCIIN IMTPHU U3MCHCHHUN
OJIHOW WJIM HECKOJBKHUX BXOJHBIX BEJIMYMH C 3aJaHHBIM IIaroM B ONPEIEJIECHHOM JMaIla3oHe
3HadyeHnii. OOpaTHOM 1O OTHONIEHWIO K 3amade «YUrto Oymer, ecnu?» - siBisercs 3amada «Kak
caciaThb, I-ITO6I>I?)). OHa BO3HHUKAaET B cJIydac, €CJIn LICJIbIO ABJIACTCA NOCTHIKCHUU OIPCACICHHOI'O
3HAYEHUs] MOJENIM, M HUIYTCS 3HAYEHMsI BXOJHBIX MapaMeTpoB, OOECHEeYMBAIOIIUX JIOCTHXKEHUE
3TOU oeu. Paznuunrnie BUJbl aHaJIM3a OAaHHBIX, COACPIKAIIHUXCS B I/ICXO,Z[HOfl T3.6HI/ILIC MOXHO
MIPOBOJIUTH C HCIIOJIB30BAHUEM BCTPOCHHBIX (PYHKIMK | mipouenyp. Tak, Bxozsmue B coctaB DT
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CTAaTUCTHUYECKUE (PYHKLIMU MOTYT UCIOJIb30BATHCSA B CTATUCTUYECKOM aHAJIM3€ WM Ul MIPOrHO3a
coJepxaluxcs B Tabnuue naHHbIX. Vicnonap3oBanue GUHAHCOBBIX (DYHKIMN TO3BOJISIET IPOU3BECTH
aHanu3 3pPEKTUBHOCTH MJIAHUPYEMBIX KallUTAIOBI0XKEHUH, paCCUMTAaTh CTOMMOCTb LIEHHBIX Oymar
WIA pa3Mep aMOpPTU3AlMOHHBIX OTYHCIeHMHA. JIJis pemeHus ONTUMHU3AIMOHHBIX — 3a7a4
UCIIOJIb3YIOTCS ClIeUaIbHbIE MOJEIN MaTeMaTUYECKOr0 IIPOrPaMMHUPOBAHMSL.

Yacro ¢upma (mpeanpusTHe) UMEET IMEHTPAIbHBIN 0(UC U HECKOIbKO (puimuanoB. B Takux
YCIOBHAX NOSABISETCA 3aa4ya 0O0bEIMHEHUs Pa3IUYHbIX JOKYMEHTOB U OTYETOB, NMPUXOISIIUX U3
aTux ¢unmmanoB. Pemenue momoOHON 3amaum  TpeOyeT HCHOJB30BAHUS  CIIEHUABHBIX
MHOIOTaOJMYHBIX  CBSI3€M M IPOrpaMMHBIX METOJOB JJISi MaHUIYJIMpOBaHUS C ¢aillamMu u
reHepanuu oT4eTHhIX (GopM. OgHOBpeMeHHast paboTa ¢ HECKOJIbKUMH TaOlIHMIIaMU — 3TO OJHA U3
BO3MOXHOCTEH pabOThI C JaHHBIMU B 3JIEKTPOHHBIX TaOJIMIaX.

Wnorna npu padore ¢ 6onpmmmu DT TpeGyeTcst HAWTH Ty WIK UHYIO CTPOKY (CTOJ0EI) Ml
OTCOPTHPOBAaTh CTPOKHU (CTONOLBI) B HyxXHOM mnopsake. s sroro B OT mnpenycmorpen
OrpaHMYEHHBIM mporpaMMHbiii  uHcTpyMeHTapuih CVYB/l], mno3Bosistomuii  MaHUNYJIUPOBATh
CTPOKaMH U CTOJIOIIaMU Kak KoMIoHeHTaMu b/l

Oranm 3 TEXHOJOTMM TMO3BOJSET B TrpadUyeckoM BHAE NPEIACTaBUTh pPE3YNIbTATHI,
IOJIy4EeHHBIE Ha IEPBOM M BTOPOM 3Talax, U HauboJjee SpKo UX UHTEPIPETHPOBATS.

Ortan 4 o0ecrieynBaeT BHIBOJ Pe3yJbTUPYIOIINX AAHHBIX Ha 1evarhb. [Ipu 3ToM pe3ynbTaTh
MOTYT OBITh pacredaTaHbl B TAOJIMYHOM BHJIE UJIH B BUJIE IPaPUUECKUX TUATPAMM.

3.7.5. NpoekTupoBaHue 3T

[TpoextupoBanne DT paccmoTpuM Ha TpuMepe (GOpPCUPOBAaHUS TMPOTHO3a (PHHAHCOBOKH
JIeATEIbHOCTH HEKOTOPO KOMIIAHUU 32 5 JIeT.

Jloxox B J00OM Trojly OIpeneNsercss Kak MpOu3BeACHHE o0beMa MpoAaX B HATYpaIbHOM
BBIPQXXCHUH Ha MPOJAKHYIO LieHy. Pa3Mep npuObLUTH MPH ATOM ONpPEeNsieTcs Kak pa3HOCTh MEXKIY
JIOXOZIOM ¥ CYMMOM pacxo/0B JaHHOT'O T'oJ1a.

ITonp3oBareneM 3alar0TCA UCXOAHBIE JAaHHBIE MEPBOTO rojaa. /JaHHbIE BCEX IMOCIEAYIOLIUX
7eT BeaucIsaoTes JT Ha OCHOBE TOMYIIEHUN O XapaKTepe WX U3MEHEHHUM B OyIyIIeM.

1 A | B d L i

2 2 2 2 2
006 007 008 009

3 | O6wveM mpojax, IiT. 1 1 1 1
0000 1800 3924 6430

4 | llena $ $ $ $
2.00 2.10 221 2.32

5 | Joxon $ $ $ $
20000 | 24780 | 30702 |30702

6 | Pacxompl $ $ $ $
15000 | 15750 | 16537 | 81364

7 | llpubbuib $ $ $ $
5000 9030 14165 | 20676

8

9 | Ilporuo3Heie 1onymeHus

10 | Poct 06beMa npojax 18,00%

11 | PocT nen 5,00%

OTH TaHHBIE PACTIOJIOKEHBI B HIJKHEM JIEBOM YTITy TaOJIHUIIBI.

Pacxozpl n npojakHble LIEHBI ONPENENAIOTCA C YYETOM 33a[JaHHOTO pocTa LEH, a 00BEMbI
IpojaX — C y4yeToM pocta 00beMoB npogax. [Ipu m3amMeHeHnn naHHbIX pomymieHuit T nomkHa
HEMEJUIEHHO NE€PECUUTHIBATh 3HAYEHUS BCEX MPOTHO3UPYEMBIX (PMHAHCOBBIX XapaKTepUCTUK. [l
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storo DT npoekTupyercss TakuM 00pazoM, YTOOBI TPOTHOZUPYEMBIE MTapaMeTPhbl OMPEEIISITUCH 110
dbopMynaM, 3aBUCUMBIM OT HCXOJHBIX TPOTHO3HBIX JOMYIICHUN.

[IpoektupoBanrie DT ocHOBaHO Ha MCHOJIB30BAHUHU YK€ PACCMOTPEHHBIX HAMHU KOMAaH]
KOIIMPOBAHUS U MIEPEMEIICHHUS.

Pazpabotka mo6o0it 9T HaumHaeTcss ¢ MocTaHOBKM lienu. DT, mpoektupyemas s 1esei
(MHAHCOBOTO MPOrHO3UPOBAHMSA, JOJDKHA BCAKUN pa3 MEepecUMTHIBaTh (PMHAHCOBBIC MOKA3aTEIH
[PU U3MEHEHUU MTPUHSTHIX TPOTHO3HBIX JOMYIIEHUH.

Co3znanue DT HaunHaeTcs ¢ BBOJA HA3BaHUH CTOJIOIIOB U CTPOK.

Cronbuamu B Hamiel TaOiuIle SBISIOTCA TObl, COCTABIAIOIIME MPOTHO3HBIM mepuoi, a
CTpOKaMH — IPOTHO3UpyeMble (HUHAHCOBBIE NOKa3arenan. Kpome Toro, B TaOuuIly BXOIST
MPOTHO3HbIE TOMYIICHHUS.

A | B | C | D | E |
1
2 2006 2007 2008 2009
3 | OO0beM mpojax, IIT. 10000 =(1+$B$10)*B3
4 | Ilena $2.00 =(1+$B$11)*B4
5 | Jdoxon =B3*B4 =C3*C4
6 | Pacxonpl 15000 =(1+$B$11)*B6
7 | llpuObuib =B5-B6 =C5-C6
8
9 | [IporHo3Hble AONYyLIEHUS
10 | Poct oObema npoax 18,00%
11 | Pocr ten 5,00%

Jlanee BBoAsTCS NaHHbIE NepBoro rojga (B HameM mnpumepe 2000), KOTOpble YaCTUYHO
3aJal0TCsl KaK YMCIIOBBIE JaHHbIE (00bEM MpOJaK, MPoAaXKHas 11eHa), a YaCTHYHO — KaK (OPMYJIBI.
B sueiiky BS 3anuceiBaem popmyny aiis Berurcnenus goxona = B3*B4, a B siueliky B7 — popmyny
Juis BeluMcieHust npubsin =B5-B6. M BBo#MM uunClIOBBIE JaHHBIE, BBIPAXKAIOIIUE MPOTHO3HBIE
JIOTTYIIIEHHUS.

Hanee BBoaMM (opMmyiasl B ctonber; Broporo roxa (2007). Otu ¢opMyssl yYUTHIBAIOT
pe3yJIbTaThl IEPBOTO rojia U, KpOME TOr0, OTPaXaroT IPOrHO3HbIE fonylieHus. Tak, 00beM mpogax
B 2007 rony ompenensercs kak oobeM mpojax B 2006 roxy, yMHOKEHHBIH Ha HPOLIEHT pOCTa,
YKa3aHHBII B MPOTHO3HBIX JOMYIIEHUSX.

O6bveMm mpogax (2007) = (1+%pocra)* 06561\[ npoaax (2006)

suelika B3
OTHOCHUTEIIbHBIN aJIpec
siuerika B10
a0COJTIOTHBIN apec
—>  sueiika C3
dbopmyna:
=(1+$B$10)*B3
B dopmyne  ucmonap3yeM OTHOCHTENBbHBIE M aOCONIOTHBIE ajpeca, YTO IO3BOJUT
CKONUPOBATh €€ B OCTaBIINECsS KOJOHKH. AOCONIOTHBIN aapec A sueiKU, cofeprKalield mpoIeHT
pocta oObeMa MpOAaX, MPEANOoiaraeT ee 00s3aTeIbHOE HCIOJIB30BAaHUE Ui BCEX PACUETOB B
pamkax ganHoil OT. OTHOcUTENBHBIN ajpec sUehku, coaepkaimieil 00beM MPoJax MPEeabIIyIIero
rojia, 1aeT BO3MOXXHOCTb €T0 MOJCTPOUKH MPH KOMUPOBAHUU (POPMYIIBI, TIOCKOIBKY COXPAHSETCS
JIOTHKA pacueTa 00beMa MPOoJax Uil MOCIEAYIONUX JIET.
[Tepecyer ocTanpbHBIX apaMeTpoB U3 cToyiona B B cronberr C BBIOIHIETCS aHAIOTHYHBIM
obpa3zom.
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Ocranpabie cronbusl (D, E, F) 3amomHstorcss mpocThiM  KOmMUpoBaHUEM  (HOPMYII,
cogepxanuxcs B cronbue C. Komannma konmupoBaHMs, NMPU 3TOM aBTOMATUYECKH MOJCTPOUT
coJieprKallrecss B HUX OTHOCUTENbHBIE aJipeca sueeK.

[Toctpoennas DT maer BO3MOXHOCTH CO37aBaTh BCEBO3MOXKHBIC (PMHAHCOBBIE MPOTHO3HI,
U3MEHSAsST MPOTHO3HbIE JomyiieHus. Hampumep, HM3MEHMB OJHO WJIM HECKOJIBKO IPOTHO3HBIX
JOMYLIEHHUH, ONPEAEeNIUTh, YTO MPon30iieT ¢ mpudsuibio B 2010romy.

3.5.7. Oobenunenne AT
[Tpu pabote ¢ T yacTo BOZHUKAET HEOOXOAMMOCTh UX 00BETUHEHUS.
Cpenu unctpyMeHToB 00benuuenust 9T oTMeTuMm:

- OpraHu3alMI0 MEXTAOIUYHBIX CBS3EH;

- koHcoympanuio DT WM UX 4acTew;

- oOwvenuHeHUe GanoB.

Opranu3anust MexXTA0IMYHBIX CBsI3el

Csizn Mexay TaOIuIlaMH OCYIIECTBISIOTCS MYTEM HCIOJIb30BAHUS BHEIIHUX CCHIJIOK
(ampecoB siueeK), coaepsKaliux MOMUMO UMEHHU CTONONA U HOMepa CTPOKU uMs (aiina, JaHHbBIE U3
KOTOpOro ucnoib3ytorcsi. Hanpumep, B Tekyuieil Tabiuie, pacnojio)KEHHOM Ha jMcTe2, Hauo
UCIIONIb30BaTh JaHHble W3 s4eiiku B3 Ha mucrel. B HyXHYIO sueliky TeKylledl TaOIULbl MOXHO
3amucaTh CChUIKY cienyromum oopaszom: Jlucrl!B3.Eme ogun npumep, eciu HaJA0 HCHOJIb30BaTh
naHHble u3 sueiiku C2 TabmuIbl, pacloioKeHHON Ha ucTe2, coaepxkaiiemes B Qaitne Exam.wql,
B HY)KHYIO STYCHKY TEKYIIEH TaOIHIIBl MOXKHO 3alMCaTh BHEIIHIOK CCBUIKY CIICTYIOIIHM 00pa3oMm:
[Exam.wq]1 |JIuct2!C2.

Koncoauaanus 3J1eKTPOHHBIX TA0JMI WJIM MX YacTei

[Tomumo co3gaHMsi MEXTAOMMYHBIX CBSI3€H MyTEM yKa3aHUs MMeH (aillioB, coiepaiiui
CBsI3bIBaeMble TaOJMIBI B ccbhulkax W (opmynax, MHorue OT mnpeanararoT MOJIb30BATENIO
CHEIUAJIbHBI PEeXUM KOHCOMUAALMU. IDTOT PEXKUM COACPKHUT HEOOXOTUMBbIE KOMAaHABI IS
o0beTMHeHNs TaOJMIl WM MX YacTed, pacroOKEHHBIX KaK Ha OJHOM JIUCTE, TaK M Ha Pa3HbIX
JUCTAaX U JaXe B pa3HbIX pabounx KHUrax. C MOMOUIbI0 KOHCOJMJALUU MOTYT OBITh CBEJIEHBI B
OJIHOM Talu1ile, HaIIpUMeED, JaHHBIE O POJAXax M 3aTparax pa3lIuyHbIX (UIHAIoB (GUPMBI.

Komanpna o0bennnenns ¢aiijioB

MHorue coBpeMeHHbIE TaOJIMYHbIE MPOLECCOPhl HMMEIOT B CBOEM apceHaje KOMaHIy
o0benuHeHus ¢aiioB. OHa UMeeT Tpu (GopMy, UCTIONIb3yeMble Al KOMPOBAHUS, CYMMHUPOBAHUS
WJIW BbIYUTAHUA JAaHHBIX U3 HCXOJHBIX Ta6J'II/III B 06’BCZII/IHCHHYIO Ta6J'II/IIIy.

Bomnpocsl 111 cCaMOKOHTPOJIsI

OnumuTe CTPyKTYpY TUIIOBOTO HHTEpdeiica HIeKTPOHHON TaOIUIbI.

[lepeuniciuTe W TOSICHUTE OCHOBHBIE THIIBI BXOJHBIX JaHHBIX, KOTOPBIE MOTYT OBITh

BBEJICHBI B TYEHKU AIIEKTPOHHON TaOIHIIBL.

Uro Takoe hopmysia B 2IEKTPOHHON TaOIHIIEe U €€ TUTIBL. [[puBeanTe mpuMepsl.

Yro Takoe QyHKIMS B 2JIEKTPOHHON Tabnuie u ee Tumsl. [IpuBeaure npumepsl.

[TosicHuTe ouepeHOCTh BBIITOJIHEHUS ONepaluil B apupmeTnieckux hopmyax.

Kak ykaspiBaeTcst 670K (IMarnazoH) siueek MpH BHITOTHEHUN KaKOH-In00 KOMaHbI?

[TosicuuTe, AJIs 4ETO UCIIOJIb3YIOTCSA A0COIIOTHBIE U OTHOCUTEIIBLHBIE aJpeca siueekK.

B yem cyTrh mpaBWi aBTOMAaTHYeCKOW HACTOWKH (HOPMYN TIPHU BBHIMOJTHEHUH OMepanuit

KOIMPOBAHUS U TIepeMeIeHus ?

9. IlokaxuTe Ha IPUMEPAX BCE BO3ZMOXKHBIE BAPUAHTHI ABTOMATUYECKOIO M3MEHEHUS aJpecOB
B (hopMyInax mpu BHIIOJHEHUH ONEpallii KOMHUPOBAHUSI.

10. ITokaxkuTe Ha MpUMepax BCe BO3MOKHBIE BApUAHThl aBTOMATUYECKOT0 U3MEHEHMSI aJpeECOB
B (hopMynax mpu BHIIOJHEHUH ONEpalliy TepeMEIIeHHS.

N —

el A
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11. Ilepeuncnure W TOSICHUTE COACP)KAHUE OCHOBHBIX TEXHOJIOTHUYECKHX ATAaroB pPabOTHI C
3JIEKTPOHHOU TaOnuLe.

12. Kakue crocoObl 00beAMHEHUS HECKOJIBKUX HMCXOIHBIX 3JIEKTPOHHBIX TaOJHUI] B OAHY BaM
W3BECTHBI?

13. Kak ucnonb30BaTh 3JIEKTPOHHYIO TaOIUILy JJIsI MOJIEIMPOBAHUS MO TUITy PEUICHHs 3ajauu
«Yro Oyner, ecru?».

Jlekyus 3.8. AnekmpoHHbIe nNpe3eHmayuu
3.8.1. lIporpamma Microsoft PowerPoint. Pe:xxumbl PowerPoint

JInsk TOATOTOBKM MpE3CeHTAlsl pa3paboTaHO HEMaloe KOJIMYECTBO IPOTPAMMHBIX
npoaykToB. Haubonee mmpokoe mnpuMeHeHMe noiyduna mnporpamma Microsoft PowerPoint,
Boueas B cocras nakera Microsoft Office 2000.

B PowerPoint s yno6cTtBa paboThl HaJ| MPE3EHTALUSAMH CYLIECTBYIOT Pa3HbIC PEKUMBI.
JlBa OCHOBHBIX pexuma, wucroib3yembie B PowerPoint — OOBYHBIH pEeXUM H  PEXKHUM
COPTUPOBIIMKA claiioB. st ObICTPOro MNEpeKIOueHUs] PeKUMOB CIYKaT KHOIKH B JIEBOM
HIDKHEM yri1y okaa PowerPoint.

OG6bIYHbIU peXxum

B 006b1yHOM pekuMe oToOpaxaroTcsi Tpu 0o0JacTu: 00JIacTh CTPYKTYpHI, 00JacTh cnaiiia u
o0nacTb 3aMeTOK. JTU 00JacTh MO3BOJIAIOT OJHOBPEMEHHO pPaboTaTh HaJl BCEMM acClEKTaMu
npe3eHTanuu. Pazmepsl ob1acTeil MOXKHO U3MEHSTh, IIEPETAaCKUBasi UX TPAHULIBL.

O0aacTb cTpykTypbl. OO05acTh CTPYKTYpPBI CIYXKUT AJI1 OpraHU3allUy U pa3BEepThbIBAaHUS
COJIEP’)KUMOTO Tpe3eHTaluu. B Hell MOKHO BBOAUTH TEKCT MPE3CHTAIMU U MPUBOJIUTH B MOPSAIOK
IYHKTBI CIIUCKA, a03alibl ¥ CIaiabl.

O06aacTh caaiiga. B oOnactu cnaiiga oroOpaxkaercs TEKCT KaXAOro ciaiiia ¢ ydetom
dopmarupoBanus. Ha oTaenpHBIE Claiibl MOKHO JOOABIATh PUCYHKH, (DMIIBMBI, 3BYKH, aHUMAITHIO
Y TUTIIEPCCHUIKH.

Obaactb 3aMeTok. OONaCTh 3aMETOK CIYKUT JUIsl TOOABJICHUS 3aMETOK JOKJIaIurKa UIn
CBEIICHMI JI1s ayquTopuu. Ecnu B 3aMeTkax JOMHKEeH ObITh PUCYHOK, JOOABIATh 3aMETKU CIeAyeT B
pEeKUME CTPAHUI] 3aMETOK.

Ot Tpu 00NacTH TaKKe MPUCYTCTBYIOT TpPHU COXPAHEHMU Npe3eHTauuu Kak Web-CcTpaHHUIIbL.
EnvHCTBEeHHOE OTIMYME COCTOMT B TOM, O0JacTh CTPYKTYPBI OTOOpa)kaeTcsi Kak COJepKaHWe,
MO3BOJISIOIIEE MEpeMenIaThbCs 0 MPe3eHTalHH.

Pexxum copmuposuwuka cnaticoe

B pexxume copTupOBIIMKa CIaliIOB Ha SKpaHE B MHHHMATIOPE OTOOpa)karoTCsl cpa3zy BCE CIlalabl
Ipe3eHTalMK. DTO YHpoIlaeT Jo0aBlieHUe, yJaJlleHue U MepeMellleHle CIaiiioB, 3a/laHue BpEMEHU
MoKa3a cjaiioB W BbIOOpP cHoOcoOOB cMeHbl craiifjoB. Kpome TOro, MoXHO NpocMaTpuBaTh
AHMMALMIO Ha HECKOJIBKUX Clai/iaX, BBIJEIUB Tpebyemble ciaiibl u BeIOpaB komaHy [Ipocmotp
aHuManuu B MeHIo I1okas ciaiiios.

[Tpu co3manum mpe3eHTanuyu B JIF000W MOMEHT MOYHO 3allyCTUTh MOKa3 CIaiJI0B U MPOCMOTPETh
IIPE3ECHTALNI0, HakaB KHONKY [1oka3 crnaiinos.

Bonpocel a1 CaMOKOHTPOJIA

Kakwue pexumbl pabotsl Microsoft PowerPoint Bel 3HaeTe?
Yro sBisIETCS OCHOBHBIM 3JIEMEHTOM IIPE3EHTALNN?

Kak npocMoTpeTs mpe3eHTanuo?

Kak npocMoTpeTh aHnMaIus Ha HECKOJIbKUX ciaiina?

b
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Mojeaun pemieHusi (GQYHKIMOHAJbHBLIX M BbIYMCJINTEIbHBIX 33124

Jlekyus 4.1. ModenupoeaHue Kak Memod0 No3HaHus

4.1.1. Knaccudmkaumna 3agad, pewsaemMbix ¢ NOMOLWbLIO Moaenen

3azaum, KOTOpbIE PEIIAET YEIOBEK MOXHO Pa3/IeIUTh Ha JABE KaTErOPUU: BHIYMCIUTEIIBHBIE,
LEJIBI0  KOTOPBIX SIBJIAETCS  ONpENENIEHUE HEKOTOPOM BEIUYMHBL, U  (DYyHKIMOHAJbHBIE,
IIpeHa3HAYEHHBbIE JUIsl CO3AaHUs HEKOETO allapaTa, BBINOIHSIIOLIETO0 ONpEAEICHHbIE TEHCTBUS —
¢ynkuuu. Hanpumep, NpoeKTUpOBaHME HOBOIO 3JaHMs TpeOyeT pelleHHs 3aJadd pacueTa
IPOYHOCTH (YHIAMEHTa, HECYIIMX OIOPHBIX KOHCTPYKIMHA, pacdera (UHAHCOBBIX 3aTpar,
olpe/ielIeHne ONTHMAJIbHOTO 4Hcia pabOTHUKOB M T.X. [l NOBBILIEHUS NPOU3BOAUTEIBHOCTH
TpyAa CTpPOUTENEeH CO34aH0 HEMajJo MalmHMH (YHKIMOHAJIHHOTO Ha3HAa4YeHUs (T.e. peEIIeHBI
(GyHKLIMOHATIBHBIE 3a/1a4H1 ), TAKHUE, KaK 3KCKaBaTop, OyJba03ep, NOIbEMHBIN KpaH U T.1.

C Ttouku 3peHHs MHPOPMATHKH, pEHICHHE 000 3aJa4d TPEACTABIAIOT 3aMKHYTYIO
TEXHOJIOTUYECKYIO MOCIeA0BaTeNbHOCTh (pHcC. 4.1.):

PeanbHbri .| Mopuenb AJIropuT™ .| IIporpamma PesynbTar

00BEKT _‘

A 4

A
\ 4

Puc. 4.1. Dransl peumienus 3aaa4y

4.1.2. OCHOBHbIE NOHATUA

Kax/1plif 21eMEeHT B 3TOM psiy UTPAET CBOIO 0COOYIO POJIb.

O6bexToM (oT matuHckoro Objectum — mpeaMeT) Ha3bIBaeTCsl BCE TO, YTO MPOTHBOCTOUT
CyOBEKTy B €ro MNpPaKTUYECKOW W TO3HABATENbHOW JesATeNbHOCTH, Ha 4YTO HampaBjieHa 3Ta
JesATenbHOCTh. [log OOBbeKTaMM TOHMMAIOTCS TMPEAMEThI W SBICHUS, KaK JOCTYIHbBIC, TaK H
HEJOCTYIIHbIE YYBCTBEHHOMY BOCHPHSITHIO YEJIOBEKA, HO MMEIOIINE BUAMMOE BIUSHUE HA JIpyrue
00BEeKTHI (Hampumep, rpaBUTaLMs, WH(PaA3BYK WM 3JIEKTPOMArHuTHble BOJHBI). OOBEKT Bcerma
JOJKEH paccMaTpUBaThCS BO B3aUMOJICHCTBUU C JPYTMMH OOBEKTaMH, C YYETOM HX
B3auMoJeicTBUs. JleaTeIbHOCTh YenoBeka OOBIYHO UJAET MO JBYM HAlpaBJICHUSM: HCCIIEI0BaHUE
CBOMCTB O0BEKTa C IENbI0 UX UCIOIb30BaHUS (WM HEHTpaIu3alum); cO3JaHUuEe HOBBIX OOBEKTOB,
MMEIOLINX ToJIe3Hble cBOWcTBA. llepBoe HampaBieHHE OTHOCHUTCS K HAyYHBIM MCCIEAOBAHUAM U
OOJBIIYIO POJIb MPH UX MPOBEACHUU HMEET 2unomesd, T.e. MpeAcKa3aHue CBOWCTB 00BEKTa MpHU
HEJ0CTAaTOYHOW €ro M3y4yeHHOCTH. BTopoe oTHOCHTCS K MHXXEHEPHOMY INpOeKTHpoBaHUo. [Ipu
ATOM BaXXHYIO POJIb UTPAET MOHATHE aHAI02UU — CYKIECHUH O KaKOM-THOO CXOJICTBE M3BECTHOTO U
MIPOCKTUPYEMOTO OOBEKTA. AHAJIOTUS MOXET OBITh TIOJHOM WJIM YaCTUYHOW. ITO TOHATHE
OTHOCHUTEIILHO M OIpeAeNseTcs] ypoBHEM aOCTparupoBaHUsS M IETbI0 TMOCTPOCHHS aHAJIOTHH.
JIroOoit ananor (06pa3) Kakoro-1mbdo 00BEKTa, MPOIECcca WIIA SBIICHUSI, UCTIOJIB3YEMbId B KA4eCTBE
3aMeHuTeNs (MPEeICTaBUTENsI) OpPUTHHANA, Ha3bIBaeTCs Moldenvio (0T naTuHCKoro modulus —
obpaserr).

HccnenoBanne OOBEKTOB, MPOIIECCOB WM SIBICHUN MyTeM IOCTPOCHHSI M HM3YyYEHUS HUX
Mojedae Ans  OmpeneNieHHs WM YTOYHEHHS XapaKTepUCTUK OpUTHMHAlla  Ha3bIBACTCs
MoOdenupogaruem. MOXHO CKazaTh, YTO MOJICIIMPOBAHHE — 3TO MpPEJCTaBICHHE OOBEKTa MyTeM
MPOBEJCHUS DJKCIEPUMEHTOB C €ro Mmojenbio. Teopus 3aMemieHUs OOBEKTOB-OPUTHHAIOB
00BEKTOM-MO/IETIBIO HA3BIBACTCS Mmeopueli MOOenUPOSaAHUs.

Ecnu pesynbrartel MoOJENMpOBaHUS MOATBEPHKIAIOTCS M MOTYT CIYKUTb OCHOBOW JUIst
IPOTHO3UPOBAHUS IOBEJICHHUS] HMCCIEIyEMBIX OOBEKTOB, TO TOBOPST, YTO MOJEIb a0eK8amuda
00BekTy. CTeneHpb aiekBaTHOCTH 3aBUCHUT OT L€ U KPUTEPUEB MOJIETUPOBAHUSI.
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Teopuss MopmenupoBaHusi paccMaTpUBaeT JBE TPYHIbl CHOCOOOB  MOJEIUPOBAHUS:
AQHAINTUYECKOE U MMUTALMOHHOE. AHAIUTHUYECKOE MOJEIMPOBAHUE 3AKIIOYAECTCA B IOCTPOECHUU
MOJICJIM, OCHOBAHHOM Ha OIMCAHUU IIOBEJECHHUS OOBEKTa WJIN CUCTEMbl OOBEKTOB B BHJE
AQHATUTHYECKUX BbIpakeHUH — ¢opmyn. [lpum TakoM MoAeIMpPOBaHWU OOBEKT OMMCHIBACTCS
CHUCTEMOW JIMHEHHBIX WIM HEIMHEHHBbIX alreOpandyeckux WM JudQepeHIHaIbHbIX ypaBHEHUH,
pelieHre KOTOPBIX MOXET JaTh NpEeACTaBIeHHEe O CBoWcTBaX oObekTa. K momydeHHOU
AQHAJIUTUYECKON MOJIENH, C YUETOM BHUJA U CIOXKHOCTH (HOpMYJI IPUMEHSIOTCS aHAIUTUYECKHE WITH
OpUOIMKEHHBIE  YUCIIEHHbIE MeETOAbl. UMClieHHble METOAbl OOBIYHO peau3yloTCs Ha
BBIUMCJIMTEIBHBIX MallMHaX. [IpuMeHeHHe aHaIUTHUYECKOrO0 MOJEIMPOBAaHUS  OTPAHUYEHO
CJIO’KHOCTBIO TIOJTYYEHUS M aHAJIN3a BBIPAKEHUH [T OOJIBIINHCTBA CUCTEM.

MMuTanmoHHOE MOJENMPOBAHUE MPEAIOIAracT MOCTPOCHUE MOJCIN C XapaKTePUCTUKAMU,
a/ICKBaTHBIMU OpPWUTHHATY, Ha OCHOBE KaKOro-1u00 ero (puU3M4ecKoro Win HH(GOPMAIIMOHHOTO
HOPUHIUNA. DTO 03HAYAET, YTO BHELIHHE BO3JEHCTBUS HAa MOJIEb U OOBEKT BBI3BIBAIOT UJICHTUYHbBIE
U3MEHEHHUsl CBOMCTB opuruHaia u mozenu. [Ipm TakoM MoJenupoBaHUM OTCYTCTBYET oOlias
aHaJIUTHYEeCKasi MOJAEIb OOJIBLION pa3MEpPHOCTH, a OOBEKT MPEACTABICH CUCTEMOW 3JIEMEHTOB,
B3aMMOJICHCTBYIOLIUX MEXIY COOOM U C BHEUIHUM MHUPOM. 3a7aBasi BHEIIHUE BO3/IEHCTBUSA, MOKHO
IOJIyYUTh XapaKTEPUCTHKU CHUCTEMBI M IPOBECTH MX aHalIu3. B mocieaHee BpeMs MMUTAalMOHHOE
MOJIEJIMPOBAaHUE BCE OOJIbLLIE PEATU3YIOT MOJEIUPOBAHMEM OOBEKTOB HA KOMIIBIOTEPE, 4YTO
HO3BOJISIET B UHTEPAKTUBHOM PEXUME UCCIIEI0BATh MOJIEIU CaMBbIX Pa3HBIX 110 MPUPOJIE OOBEKTOB.

4.1.3. Llenn mopgenupoBaHus

[IpakTyecku BO BcexX HayKax O MPHUPOJIE, )KUBOH U HEXHUBOM, 00 001IeCTBE, TOCTPOCHHUE U
UCIIOJIb30BaHUE MOJENEH SBISETCS MOILHBIM OpyJaueM I[o3HaHus. PeanbHble OOBEKTHI U
IIPOLECChl OBIBAIOT CTOJb MHOT'OI'PAHHBI U CIOXKHBI, YTO JYYIIUM CHOCOOOM UX M3Y4YEHHUs 4acTo
SBJIAETCS TIOCTPOEHUE MOJENH, 0TOOpa)karolell JUIIb KaKyl0-TO IpaHb PEaJIbHOCTH U MOTOMY
MHOT'OKpaTHO 0ojiee MPOCTOM, 4eM 3Ta peajbHOCTb, U HCCIIEAOBAaHUE BHAuyajle 3TOW MOJEINH.
Mognenn UCHONB3YIOTCS Ul pPEUIeHHs] BCEBO3MOXKHBIX 3ahady. M3 3TOro MHOKECTBa MOXKHO
BBIIEJIUTh OCHOBHBIE LIEJIM UCIIOJIb30BAaHUS MOJIEIICH:

1) NOHATH, KaKk YCTPOEH KOHKPETHbIH OOBEKT, KaKoBa €ro CTPyKTypa, OCHOBHBIE
CBOICTBAa, 3aKOHbl PAa3BUTHUS W B3aUMOJEHCTBUSA C OKPYKAIOIIUM MHPOM
(moHMMaHue);

2) HayuyuTbCid YOPABIATH OOBEKTOM (WJIM NPOLIECCOM) W ONpPEAeNsATh HaWIydllne
CIocoObl yIpaBJIeHUs IIPH 33JaHHBIX LENSIX U KpUTEpUSIX (yIpaBJieHHe);

3) NpOTHO3UPOBATH TPSAMBIE W KOCBEHHBIE IOCIEACTBHS pEANU3alUN  3aJaHHBIX
croco0o0B 1 (opM BO3JEHCTBUS HA OOBEKT (MPOrHO3UPOBAHUE).

Jlekyusi 4.2. MemoObI u mexHo/102UuU MOOEJTUPOB8aHUSI

4.1.2. CucteMHbIN Noaxoa B MoAeNIMpoBaHUM CUCTEM

Knaccuyeckuii (unu MHIYKTUBHBIN) 700X00 K MOJEIMPOBAHUIO PACCMATPUBAET CHUCTEMY,
nepexoAss OT 4YacTHOro K OOmeMy, M CHUHTe3UpyeT €€ IyTeM CIHSHUS KOMIIOHEHT,
pazpabaTbiBaeMbIX OTAeNbHO. CucmemHblil noOX00 TIPENIoiiaraeT Mociea0BaTeIbHBINA Tepexoa1 OT
00IIero K YaCTHOMY, KOTJla B OCHOBE PACCMOTPEHHMSI JIS)KUT LeJIb, IPU ITOM OOBEKT BBIACISACTCS U3
OKPY’KaIoMIero MHUpa.

IIpu co3maHuM HOBOrO OO0BEKTAa C TMOJE3HBIMH CBOMCTBAMHU 33Jal0TC  KPUTEPHUH,
OTIPENIETISIONINE CTENEHb TOJIE3HOCTH TIONYYEHHBIX CBOMCTB. Tak kak J000H  OOBEKT
MOJICIIUPOBAHMS TPEICTABIIAET COOON CHCTEMY B3aMMOCBSI3aHHBIX JJIEMEHTOB, BBEIECHO IMOHSTHE
cucrteMbl. Cucmema S — €CTh IIEJICHANIPABICHHOE MHO)KECTBO B3aMMOCBSI3aHHBIX 3JIEMEHTOB JIFOOOH
npupozsl. Bremnss cpena E mpezncraBisier co0oif MHOXKECTBO CYHIECTBYIOIIMX BHE CHCTEMBI
DIIEMEHTOB JIIO00W TMPHPOJBI, OKA3BIBAIOUINX BIMSHUE HA CHUCTEMY WM HAXOJSIIUXCS IOJ €€
BO3JICUCTBUEM.
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[Ipu cucTteMHOM MOACIHUPOBAHWUHU, TMPEKIAE BCETrO, UYETKO OMNpeAeNsieTcs Ielb
mMonenupoBanus. Co3gaHue MOJETH IMMOJHOTO aHAJIOTH OPWUTHHAJNA JIET0 TPYIAOEMKOE U JIOpOroe,
MOATOMY MOJIEITb CO3JIAETCS MO ONPEACIICHHYIO 1ETTb.

BaxxHpIM UIsI CUCTEMHOrO TMOJIXO/la SIBJIAETCS OMPEACIICHUE CMPYKMYpbl CUCHEMbL -
COBOKYITHOCTH CBSI3€H MEXKIYy OJJIEMEHTAMHU CHUCTEMBI, OTPAXKAIOIIUX WX B3aMMOJICHCTBHE.
Cy1iecTByeT psll MOAXOIOB K HCCICIOBAHUIO CUCTEMBI U €€ CBOWMCTB, K KOTOPBIM OTHOCSTCS
CTPYKTYPHBI H (QYHKIHUOHAIBHBIA. [Ipu CTPYKTYpHOM, BBISBIISIETCS COCTaB BBIJICICHHBIX
DJIEMEHTOB CHUCTEMBI S U CBsI3U MekAy HUMHU. COBOKYIMHOCTh JJIEMEHTOB M CBSI3CH IMO3BOJISICT
CyIHUTh O CBOWMCTBaX BBIICJICHHONH dYacTH CHUCTeMbl. [lpu QyHKIMOHAIBLHOM TOAXOJE
paccMaTpuBaOTCs (QYHKIMH (QJITOPUTMBI) TOBEACHUS CHCTEMBI, TpUYeM, Kaxaas (QYHKIUS
OTHMCBIBACT MOBEJACHUE OJHOTO CBOMCTBA MpHU BHEIIHeM BoznelicTBuM E. Takoii moaxom He TpeOyeT
3HAHUS CTPYKTYPBI CUCTEMBI, & €€ OMHMCAHUE COCTOUT U3 Habopa (QYHKIUI ee peaKklnu Ha BHEITHUE
Bo3nelicTBUs. Kimaccuyeckuii MeTo ] OCTPOSHUST MOJICIIN UCTIOIB3YeT QYHKIIMOHAIBHBIN moaxo 1. B
KAaueCTBE JJICMECHTAa MOJICJIM TPUHUMACTCS KOMITOHEHTA, OITMCBHIBAIOIIAs TIOBEICHUE OJIHOTO
CBOICTBa U He O0TOOpakaroIas pealbHbI COCTaB 1eMEHTOB. KOMIIOHEHTHI H30JMPOBaHBI APYT OT
JIpyra, 4TO IUIOXO OTpa)kaeT MOJACIUPYEMYIO CHCTeMy. Takoil METOJ IOCTPOSHHUS MOJIEIH
OPUMEHUM JIMIIb JJI TPOCTBIX CHUCTEM, T.K. TpeOyeT BKIIOYEHHS B COCTaB (DYHKIIHIA,
OTIHMCHIBAIONIUX CBOHCTBA CHCTEMBI, OTHOIICHHUS MEKIy CBOHCTBAMHU, KOTOPBIE MOTYT OBITH IIIIOXO
OTIPEICIICHBI TN HEU3BECTHBI.

C yCIIO)XKHEHHEM MOJCIHPYEMBIX CHCTEM, KOT/Ia HEBO3MOXHO YYECTh BCE B3aMMOBIUSHUS
CBOICTB, MPHUMEHSIETCS CUCTEMHBIH METOJ, OCHOBAaHHBIM Ha CTpyKTypHOM monxojne. [Ipu stom
cuctema S pa3OuBaercs Ha psij MOACUCTEM Si CO CBOMMH CBOWCTBAMHU, KOTOPBIE, MPOLIE ONUCATh
(GyHKIIMOHAIBHBIMUA 3aBUCUMOCTSIMH, W OIpPENENSIOTCS CBSI3U MEXIy MojacucreMamMu. B stom
ciydae cucreMa (yHKIIMOHUPYET B COOTBETCTBHH CO CBOMCTBAMU OTJIEIBHBIX MOJICUCTEM U CBSI3EH
MEX1y HUMH. DTO U30aBiIsieT OT HEOOXOAUMOCTH OMUCHIBATh (PYHKIIMOHAILHO B3aUMOCBSI3U MEXKIY
CBOMCTBAMH CHCTEMBI S, 4YTO JeJlaeT MOJENL OoJjiee TMOKOHM, T.K. H3MEHEHHE CBOWCTB OJHON H3
MOJICUCTEM aBTOMATHYECKH M3MEHSIET CBOMCTBA CUCTEMEL.

Jlekyus 4.3. Knaccugukayusi modeneli

B 3aBucumoctu ot XapakTepa HU3Yy4aceMbIX IHPOLECCOB B CHUCTEMC S m e MOACIIMPOBAHUA
CYIICCTBYET MHOXCECTBO THUIIOB MOI[GJ'ICIZ 1 Coco0OB UX KHaCCI/IQ)I/IKaI_[I/II/I, Halmpumep, 1o nejim
UCIIOJIBb30BaHHUA, HAJIMYHUIO cnyqaﬁHHx BOSI[CI\/'ICTBI/II\/'I OTHOIICHHUIO KO BPEMCHHU, BO3MOXKHOCTHU
pcain3anuu, obmactu MMPUMCHCHUA U JP.

4.3.1 Knaccudmkauua Buaos mogenmpoBaHus

o uesau | Ilo Haguyuw | Io IIo Bo3moxknocTHu | [Io o0aacTn
HCIO0JIb30BAHUSA BO3/1efiCTBMIi HAa | OTHOLIEHHUIO KO | peajin3auuu NpUMEHEeHUs
CUCTEMY BpeMeHH

Hayunsii JletepMuHUPO- Crarnueckue. MeiciieHHbIE VYHuBepcanb-

DKCIIEPUMEHT. BaHHBIE. (HarnsigHbIE, HBIE.
CHMBOJIMYECKHE,
MaTeMaTHUUYeCKHe).

KomiiekcHrie Croxactnueckue. | Jlunamuueckue | PeanbHble Cnenuanusu-

WCIIBITAaHUS u (nuckpeTHbIe, (HaTypHbIe, POBaHHBIE.

MIPOU3BOACTBEHHBIN HETIpephIBHBIC). | HU3UUECKUE).

DKCIIEPUMEHT.

OnTuMu3anoOHHbIE NudopmannonHsie.

MOJIENH.
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I1o meJiu HCNOJIL30BAHUS

B mayunom skcnepumenme OCYIECTBIAECTCA MCCICNOBAHUE MOJEIM C IPUMEHEHUEM
Pa3IMYHBIX CPEICTB MOJYyYCHHS JAHHBIX 00 00BEKTe, BO3MOKHOCTH BJIMSIHUS Ha XOJI Mpolecca, ¢
LEJIBIO IIOJIYYEHUSI HOBBIX JIaHHBIX 00 00BEKTE, IPOLIECCE UK SABJICHUH;

Komnnexcnvie ucnvimanusi u npouzeoo0cmeenHvlil 3KCnepumMenm WCHOIb3YIOT HaTypHOE
UCHbITaHUE  (PU3MUECKOro O00bEeKTa JUIsl IOJIY4YEHHs BBICOKOM JOCTOBEPHOCTH O  €ro
XapaKTEpUCTHKAX;

Onmumuzayuontsvle c64A3aHbl C HAXO0XKICHUEM ONTHUMAJBHBIX II0Ka3aTeIed CHCTEMBI
(HampuMep, HaXOKJICHNE MUHUMAJIBHBIX 3aTpaT WIH ONPEICICHNE MAKCUMAIbHOM MPHOBLIH).

o Hannuuio BO3,D,€V1CTBMI‘;I Ha CUCTEMY:

JleTepMUHUPOBAHHBIE — B CUCTEMAX OTCYTCTBYIOT CIIy4alHbIE BO3ICHCTBN,

CroxacTu4eckue — B CUCTEMAX IIPUCYTCTBYIOT BEPOATHOCTHBIE BO3ICUCTBHS.

OTH XK€ MOAENH KIACCUPHUIMPYIOT MO CcHoco0y OICHKH IapaMeTpOB CHCTEMBI: 6
0emepMUHUpOBAHHbIX CUCTEMAxX MapaMeTpbl MOJEIU OLICHHWBAIOTCS OJHUM IOKa3aTelaeM s
KOHKPETHBIX 3HAUEHUH UX MCXOJHBIX [JaHHBIX; B CMOXACMUYECKUX cucmemax  Haludue
BEPOATHOCTHBIX XapAKTEPUCTUK MCXOIHBIX JIaHHBIX, MO3BOJISET OLEHUBATH MApaMeTPbl CUCTEMBbI
HECKOJIbKUMHU [10Ka3aTeIsIMU.

Ilo oTHOIIEHNIO KO BpeMeHH:

Cmamuueckue MOJIENH ONIUCBIBAIOT CUCTEMY B OIIPEJECIICHHBII MOMEHT BPEMEHU;

Jlunamuueckue MoJenu paccMaTpuBalOT IOBEACHHME CUCTEMBbl BO BpeMmeHH. OHHU
HOJPA3JENAIOTCA Ha OucKpemHuble, B KOTOPBIX BCE COOBITUS IIPOUCXOMAT 110 HHTEpBAIaM BPEMEHH,
U HenpepwvigHbvle, TIE BCE COOBITUS POUCXOAST HENPEPHIBHO BO BPEMEHHU.

ITo BO3MOKHOCTH peau3aniu:

Mbicnennvie MOJIEAN OMHMCHIBAIOT CHCTEMY, KOTOPYIO TPYOHO WJIM HEBO3MOXKHO
MOJIEJIMPOBATh peanbHO. MBICIEHHBIE MOJENIN PA3ACIIAIOTCA Ha!

HarnsnHeie - npu KOTOPBIX MOJEINPYEMBIE MTPOLIECCH] U SBJICHUS MPOTEKAIOT HATJISAHO;

CuMBoOJIMYECKHE — MOJENb CHCTEMbl NPEACTABISET JIOTHYECKHH OOBEKT, B KOTOPOM
OCHOBHBIE CBOMCTBA M OTHOILLIEHUS peaIbHOr0 00BEKTa BIPAKEHbI CUCTEMOM 3HAKOB U CUMBOJIOB;

MareMaTHueCKUe — MPEICTAaBISAIOT CHCTEMbl MAaTEMaTHYECKHMX OOBEKTOB, MO3BOJISIOLIMX
MOJIy4aTh UCCIIEAyEMbIe XapaKTEPUCTUKU PEATTLHOTO 0OBEKTA.

Peanvnvie Mmoenu cucteMsbl MPEACTaBICHBI JIUOO peabHbIM 00BEKTOM, JIMOO €ro 4acThbio.
OTH MOJeNIN AEISATCS Ha:

HaTYpHBIE — IPOBE/ICHUE UCCIIEI0OBaHNS Ha pealbHOM 00BEKTe U mocieayromias oopaboTka
pe3yJIbTaTOB SKCIIEPUMEHTA C IPUMEHEHUEM TEOPUH MOA00uS;

(dusnyeckne — npoBeneHUE UCCIEAOBaHMs Ha YCTaHOBKAaX, KOTOPBIE COXPAHSIOT HMPUPOAY
SIBJICHHS ¥ 00J1a/1at0T (PU3UUECKUM TI0I00HEM.

Hugpopmayuonnvie Moienu peanu3yoT HH(GOpMAIMOHHBIE Mpolecchl (BO3HUKHOBEHUE,
nepenavy, o00paboTKy U UCHOIb30BaHUE UHPOPMAIIMH) HA KOMIIBIOTEPE.

ITo obs1acTH NpUMEeHeHus:

YHuBepcanbHble MOJIETH MPeAHa3HAUYEHBI JIJIS HCIIOIb30BaHHUsI MHOTMMH CUCTEMaMH;

Crennanu3upoBaHHbIE MOJIEIH CO3/IaHHBIE Ul UCCIIEI0OBAaHUS KOHKPETHON CHCTEMBI.

BOI'IpOCbI ONA CAMOKOHTPONA

1. VYkaxwure TUIBI 33]1a4, KOTOPbIE PEIIAIOTCS C TOMOILbIO KOMIIBIOTEPA.
Yo Ha3bIBaETCSI MOJAEITUPOBAHUEM?

Uro oTpakaeT MoJenb 00bekTa?

Jnst 9ero MoeT OBITh MMOCTPOSHA MOCITH?

K kakomy THIy MOJienel MOKHO OTHECTH TPEHAXephl?

CKOJBKO MOJIeNIE MOKET UMETh OJIMH MPOTOTHUIT?

Kakue Mozaenu Ha3bpIBalOTCSA CTOXACTHUYECKUMU?

NonkEwD
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8. Kakue moaenu Ha3bIBalOTCS AETEPMUHUPOBAHHBIMU?
9. TlepeuncnuTe MOCIEIOBATEIILHOCTD 3TAMIOB PEIICHUS TIO00M 3a/1auH.

Jlekyus 4.4. UumennekmyanbHbIe cucmemMbl

4.4.1. UcKycCTBEHHbIN UHTENNEeKT

Nnen MozpennpoBaHus YEJIOBEUYECKOI0 pa3yMa U3BECTHBI C JIPEBHEUIINX BpeMeH. Briepsbie
00 3TOM ynomuHaeTcsi B counHeHuu (ustocoda u teosora Parimynna Jlymmus (oxono 1235 — 1315)
«Bennkoe UCKyCCTBO», KOTOPBIM HE TOJIBKO BBICKA3aJl MACHO JIOTMYECKON MAIlUHBI JJIs PELICHUS
Pa3HOOOpa3HBIX 3a/1ay, HO W MOMbITAJICA ee peanu3oBaTh. Pene Jlexapt (1596 — 1650) u I'otdhpun
Bunerenem JleitOuury (1646 — 1716) He3aBucMMO Jpyr OT Jpyra pa3BHBAIM y4YEHUE O
MPUPOKIECHHONW CIIOCOOHOCTU yMa K IMO3HAHUIO U BCEOOIIMX U HEOOXOJUMBIX MCTHH JIOTMKH U
MaTeMaTHKH, padoTaiM Haja CO3/JaHHEM YHHBEPCAJIBHOTO s3bIKa KIAacCH(PHMKAIMK BCEX 3HAHMIA.
NMenHo Ha »THX wuuesx O0a3upyloTCs TEOPETUYECKUE OCHOBBI CO3JaHMSI HCKYCCTBEHHOT'O
UHTEIIEKTa. TOMYKOM K JalnbHEHIIEMY pPa3BUTUIO MOJEIU YEJIOBEYECKOIO MBIIUIEHUS CTaJlo
nosienenue B 40-x rr. XX B. OBM. B 1948 r. amepukanckuii yuensiiit Hopoepm Bunep (1894 —
1964) chopmynupoBa OCHOBHBIC TTOJIOKCHHUSI HOBOW Hayku — kKuOepHeTukn. B 1956 r. npusHano
HOBO€ HAy4YHO€ HallpaBJICHUE, CBSA3aHHOE€ C MAIIMHHBIM MOJEIMPOBAHUEM YEJIOBEUECKUX,
MHTEJUICKTYaJIbHBIX (DYHKIIHA, M HA3BAHHOE UCKYCCMBEHHbIM UHIMELLEKIMOM.

Bckope ata oTpacib pa3aenunach Ha 1Ba HAlPaBJICHUS: HEUPOKHUOEPHETUKY U KHOEPHETUKY
«YEPHOTO SALIUKAY.

Hetipoxubepnemuka oOpaTuiiack K CTPYKType YelIOBEYECKOIO0 MO3ra, KakK €IMHCTBEHHO
MBICIIAIIEMY OOBEKTY W 3aHsJIach €ro ammapaTHbIM MojaenupoBaHueM. HeipokubepHernka
3aHUMAETCs CO3aHUEM BJIEMEHTOB, aHAJIOTUYHBIX HEHPOHaM (CBSI3aHHBIM JIPYT C APYTOM HEPBHBIM
KJIETKaM, COCTAaBJISIFOIIMM OCHOBY MO3Ta), U UX OObEIUHEHHEM B (DYHKLIMOHUPYIOIIME CUCTEMBI,
Ha3BaHHbIE Helpocemsamu. B cepenune 80-x rr. XX B. B SnoHun ObT co3aH MNEpBBIH
HEHPOKOMBIOTEp, MOJIEIHMPYIOMIUNA CTPYKTYpy deloBedeckoro mosra. Ero ocHoBHas o006sacTh
MPUMEHEHUS — pACNO3HA8aHUe 00pa308.

Jia Kubepuemuku «4yepHo2o Awuxa» CTPyKTypa MOJEIN HE BaKHA, Ba)KHA €€ peaklMs Ha
3a/1aHHbIE BXOJHbIE JaHHbIe. Ha BbhIXOAE€ MOJENb MOJKHA pearupoBaTh KaK 4YEJIOBEUYECKUN MO3T.
VY4eHble 3TOTO HaNpaBJICHUS 3aHUMAIOTCS pa3pabOTKON alTOpPUTMOB PEHICHUS HHTEIEKTYaTbHBIX
3a/1a4 JUIsl IMEIOIIUXCSl BBIYUCIUTENBHBIX cucTeM. Hanbonee 3HaunMble pe3yabTaThl:

Monenp mabupuUHTHOTO Moucka (KoHer 50-X IT.), B KOTOpOil paccMaTrpuBaercs rpad COCTOSTHHA
o0beKTa W B HEM [MPOUCXOJUT TMOUCK ONTUMAIBHOTO TMYTH OT BXOJIHBIX JaHHBIX K
pesynpTupytommmM. Ha nmpakTuke 3Ta MOieNb HE HAllUIAa IIUPOKOTO MPUMEHEHHUS.

OBpuUCTHYECKOe MporpaMmupoBaHue (Hadano 60-x rr.) pa3pabaThIBaio CTpaTerwuu ACWCTBUN Ha
OCHOBE 3apaHee W3BECTHBIX 3aJaHHbIX MpPaBWI (OBPUCTHK). ODBPUCTUKA — TEOPETUYECKH HE
000OCHOBaHHOE MPAaBUJIO, MO3BOJISIONIEE YMEHBIIUTh KOJUYECTBO IEepeOOpoOB B  IOUCKE
ONTUMAJIBHOTO MYTH.

Memoowvl mamemamuyeckoti 1oeuxu. MeToa pe30toLuii, MO3BONISIONINI Ha OCHOBE OIpeIeIEHHBIX
aKCMOM aBTOMAaTHMYECKH JIOKa3blBaTh TeopeMbl. B 1973 1. co3maH  S3BIK  JIOTHYECKOTO
porpaMMupoBaHus /Ipoioz, MO3BOSAIONINNA 00pabaThiBaTh CUMBOJIBHYIO HH(POPMAIIHUIO.

C cepemunbl  70-x TT. peanu3yeTcs WA MOJCIUPOBAHUS KOHKPETHBIX 3HAHMI
cnenuanucTos- 3kcneproB. B CIIJA nosBistoTcs NEpBhIE SKCIIEPTHHIE CUCTEMBI. BO3HMKAET HOBast
TEXHOJIOTHSI MCKYCCTBEHHOI'O MHTEJUIEKTa, OCHOBAHHAs HA MPEACTABIEHUU U HCIOJIb30BAHUU
3HaHuid. C cepenunbl 80-X TIT. HMCKYCCTBEHHBIM MHTEIUIEKT KOMMeEpUManusupyercs. PacTyr
KaIUTaJIOBJIOKEHUS B 3Ty OTpPACib, MOSABISIOTCS MPOMBIIUICHHBIE CHCTEMBI, TIOBBIIIAETCS UHTEPEC
K CaMOO0y4aroIyuMCsl CHCTEMAaM.
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4.4.2. ba3a 3HaHuUM

baza 3Hanuii — ocHOBa JIFOOOW WHTEIIEKTYAIbHOW CHUCTEMBbI. B Hel XpaHsATCS 3HAHUA,
MPEICTABIISIFOIIIE COO0M BBISIBIICHHBIC 3aKOHOMEPHOCTH MPEAMETHON 00IacTH (MPUHIUIIBI, CBSI3H,
3aKOHBI), TMO3BOJIAIOIIME pellaTh 3aJayd B 3TOM MpeAMETHOM obnacTu. 3HAHUS — XOPOLIO
CTPYKTYpUPOBAHHBbIC JIaHHbIC, WJIM JaHHbIE O JaHHbIX (MeTamanHble). C TOYKU 3peHUS
HCKYCCTBEHHOI'O MHTEJUIEKTa 3HAHUS ONPENENAIOT Kak (OpMaan3oBaHHYIO HHGPOpMAIUIO, Ha
KOTOPYIO CCBUIAIOTCSI B IPOLECCE JIOTMYECKOro BbIBOAA. CyIIeCTBYET MHOYKECTBO MOAENEH
MPEJICTaBICHUS 3HAHUN, HO OOJIBIIMHCTBO M3 HUX OTHOCSITCS K CJIEAYIOIIMM KJIaccaM: JIOTHYECKUE
MOJICJIH; MPOAYKIIMOHHBIE MOJICNIN; CEMAaHTHYECKHUE CETH; PPEUMOBEBIC MOICIIH.

DopmanvHvie n02uyecKue mooenu OCHOBAHbI Ha KJIACCUYECKOM HCUUCICHHM TNPEAUKATOB
MEPBOr0 TOPSJKA, KOTJa MpeAMETHas oO0JacTh OMUCHIBAGTCS B BHUAEC HaOopa akchoM. Bces
uH(popMalrs, Heobxoaumas JUisl pelIeHUs 3a/1ad, pacCMaTPUBAETC KaK COBOKYMHOCThH MPaBUI U
YTBEPKACHH, KOTOPBIE MPEIICTABISIIOTCS KaK (POPMYIIbl B HEKOTOPOU JIOTUKE MPEIUKATOB. 3HAHUS
OTpaXalOT COBOKYMHOCTh Takux (OpMyl, a MOJy4yeHHE HOBBIX 3HAHUM CBOJUTCS K pealu3aluu
MpoLeayp JOTMYECKOTO BBIBOAA. OTa JIOTWYECKas MOJENb IPUMEHHMAa B OCHOBHOM B
HCCJIEIOBATENIbCKUX «HUACATbHBIX» CHCTEMax, TaK KakK MpPeIbsSBISET BBICOKME TpeOOBaHUS U
OTPaHUYEHUS MPEIMETHON 00JacCTH. B MPOMBIIITIEHHBIX 3KCHEPTHBIX CUCTEMAaX HCIOJIB3YIOTCS €€
pa3iaryHble MOAU(PUKAIIUU U PACIIUPEHHUS.

UccnenoBanusi mpoiieccoB NMPUHATHUS PEUICHUs YEIOBEKOM IOKa3ajid, YTO paccyxias u
MPUHKUMAS PELICHHE, YETOBEK UCIONB3YET npOoOYKYUorHble npasuia (0T aHriuickoro production —
IIPaBWJIO BBIBOJA, MOpOXKaarolee npasuiio). llpoaykunoHHas MoJennb, OCHOBaHHAs Ha MpaBUiIax,
MO3BOJIAET MpPEICTaBUTh 3HaHus B Buae mnpemioxenuii: ECJIN (cnmcok ycnmoswmit), TO (cnemyet
BBITIOJIHUTDH MIEPEUEHb NEUCTBUN). Venosue — 3TO MpeuioxKeHne, o KOTOPOMY MPOUCXOIUT MTOUCK B
0a3ze 3HaAHWI, a Oelicméue €CTb HEKOTOpas OIlepalus, BHIIOIHSAEMAas TMPU  YCIEIIHO
OCYIIIECTBJIEHHOM NoMCKe. JIeMCTBUSI MOTYT OBITh KaK npOMENCYMOYHbIMU, BBICTYIAIOUIMMU Jajiee
KaK yCIIOBUS, TaK M yenegvimu, 3aBepmaromumu padotry MC. B mpomyknuonHoit moxenu 0aza
3HaHUH COCTOMT M3 COBOKYNMHOCTH mpaBwi. [Iporpamma, ymnpapistomas mnepedopoM MpaBui,
HA3bIBACTCS MAwuHoU 6bl600a. MexaHH3M BBIBOJIOB CBSI3bIBACT 3HAHUS U CO3JaeT U3 HX
MOCJICIOBATEIPHOCTH 3aKIIIoueHUe. BhIBOI OBIBaeT MpsAMOi (METOJT COTIOCTABJICHHS, OT JaHHBIX K
MOMCKY IENIN) WK 00paTHBIN (METO/ TeHepalluy TUIIOTE3bl U €€ MPOBEPKH, OT IIeNH K JaHHBIM).

[IponykumonHass MojeNnb HarjsaHas, MOJIYJIbHAsA, JETKO BHOCSTCS JIONMOJHEHHUS U
W3MEHEHUs, UMEET NPOCTOM MEXaHU3M JIOTMYECKOI'O0 BBIBOJA, Yallleé BCErO0 HCIOJIb3YETCS B
MIPOMBIIIUICHHBIX IKCIIEPTHBIX CUCTEMAX.

Cemanmuxa — 3TO HayKa, HCCIEIyIOLIas CBOMCTBA 3HAKOB M 3HAKOBBIX CHCTEM, HUX
CMBICIIOBYIO CBSI3b C pealbHbIMU OOBekTaMu. Cemanmuueckas cemv — 3TO OPUEHTHPOBAHHBIN
rpad, BepIIMHBI KOTOPOTO €CTh MOHATHS, a AYTH — OTHOIICHUS Mexay HuMmH (puc. 4.4.1).

CryneHt YUUTCS .| TexHUYECKUI YHUBEPCHUTET
HanpuMep MMEET YaCThIO
Y A\ 4
> UMeeT
[ToroB yautes Kadenpa «Monenupoanue NC» < ®dak-T «<MHPOPMATHKN»
4acThIO
U3ydaeT BEICT

Y A 4

IIporpammupoBanue 3TO .| Yuebnas nucrumvza

A
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Puc. 4.4.1. CemaHTn4yeckada ceTb

JlocTOMHCTBaMM CETEBbIX MOJENEH SIBISIOTCSA: OOJbIIME BBIPA3UTENIbHBIE BO3MOMHOCTH;
HATJISITHOCTh CHUCTEMBI 3HAHWM, MPEICTaBICHHONW Tpaduyecku; OJIM30CTh CTPYKTYpPHI CETH,
MPEJICTABIISIIONICH CUCTEMY 3HAHUN, CEMAHTHUYECKOH CTPYKType (pa3 Ha €CTECTBEHHOM S3bIKE;
COOTBETCTBHUE COBPEMEHHBIM TMPEJCTABICHUSAM OO0 OpraHu3aluu JIOJITOBPEMEHHON mNaMAaTH
yenoBeka. K HemocTtaTkaM MOXHO OTHECTH TO, YTO CETEBas MOJEIb HE COACPKUT SICHOTO
NPEJICTAaBICHUS O CTPYKTypEe MPEAMETHOH 00JacTh, KOTOpas €l COOTBETCTBYET, MOITOMY €€
dopmupoBanue U MoAudUKALUA 3aTPYJHUTENbHBI; CETEBble MOJENU MPEJCTABIAIOT COOOM
MACCUBHBIC CTPYKTYPBI, I X OOpaOOTKH WCIONB3YeTCs CICHUUATbHBIA anmapar @opmaibHO20
évi600a. I1pobiieMa noucka pemieHus B 6a3e 3HaHUN THIIA CEMAaHTUYECKOW CETH CBOJUTCS K 3ajaue
noricka (pparMeHTa CeTH, COOTBETCTBYIOIIETO HEKOTOPOH MOJICETH MOCTABICHHOW 3ajadu, 4To, B
CBOIO Ouepe/ib, TOBOPUT emle 00 OJHOM HEJOCTaTKE MOJENU — CJIOKHOCTHU TOMCKAa BBIBOJA Ha
CEMAHTUYECKUX CETSX.

CereBble MOJENIU SABISIIOTCA HAIJSIAHBIM M JOCTAaTOYHO YHUBEPCAIBHBIM CpPEICTBOM
npencraBicHus 3HaHWWA. OnHako WX QopMmanm3anus B KOHKPETHBIX MOJCNSX IPEACTABICHUS,
UCIIONB30BaHUs M MOIU(GUKALMKA 3HAHUI MPENCTaBIsIeT JOCTATOYHO TPYIOEMKUN Mpoiiece,
0COOEHHO NP HAJIMYUU MHOKECTBEHHBIX OTHOILIEHUN MEXKY MOHSATUSIMHU.

Tepmun ¢petim (ot anr. frame — kapkac, pamka) MpeagoxKeH sl 0003HaUYEHUSI CTPYKTYPBI
€IMHUIIBl 3HAHWUM, KOTOPYIO MOYKHO OIMUCATh HEKOTOPOM COBOKYIHOCTBIO TOHSTHH, ISl €€
MIPOCTPAHCTBEHHOro BocnpuAtus. @OpeliM HMeeT ONpeneeHHYI0 BHYTPEHHIOK CTPYKTYpY,
COCTOSIIIYIO M3 COBOKYITHOCTH 3JIEMEHTOB, Ha3bIBAEMbIX cromamu. Kaxaplil ¢I0T, B CBOIO OYEpEb,
MPEJICTABIISIETCS OMPEACIIEHHON CTPYKTYpOil MaHHBIX, MPOLEAYPOW, WM MOXKET OBITh CBSI3aH C
npyrum  ¢peiimoM. @DpeiimoBasi MoJens TpPEACTaBIseT COOOW CHUCTEMAaTH3UPOBAHHYIO B BHUJIEC
€MHON TEOpUU TEXHOJOTMYECKYI0 MOJEIb NaMsATHU 4YEJIOBEKa M €ro co3HaHus. B oriaumume ot
JIPYTHX MOJIENel BO GppeiiMax GUKCUPYETCS KECTKAst CTPYKTYpa.

BaxxupiM cBOWCTBOM (peiiMOB SBISETCS HACIEIOBAaHHE CBOWCTB, 3aMMCTBOBAaHHBIX U3
Teopun ceMaHTHueckux cered. Hacnemosanme mpoucxomut mo AKO — ceasam (A-Kind-Of=

5mo). Cnor AKO yka3sbiBaeT Ha (peiiM 6ojiee BBICOKOTO YpPOBHS HEPApPXHHM, OTKyJa HESBHO
HacJleyercs, T.€. MEPEHOCATCS 3HAUYEHUs aHAJOTWYHBIX ci10ToB. Hampumep, B cetu ¢peiiMoB Ha
puc. 4.4.2. «KOHCTPYKTOp» HacjelyeT CBOWCTBA (PpeiMOB «HMHXKEHEP» U «UEJIOBEK», KOTOphIE
CTOAT Ha OoJjiee BBICOKOM YypOBHE Hepapxuu. Mojenb ¢GpeliMOB JOCTaTOYHO YHHBEpCAJIbHA,
MO3BOJISIET 0TOOPa3UTh BCE MHOTOOOpasre 3HaHU 0 MUpPE Yepes:

e O@peiliMbl — CTPYKTYpbI, AJs 0003Hau€HUs OOBEKTOB M MOHATUH (JIEKIMS, KOHCIIEKT,

Kadeapa);

e  @peiiMbl — posin (CTYICHT, IPENOIaBaTelNb, TEKaH);

e  ®dpeiimbl — clieHapuH (c1aya 3K3aMeHa, Mpa3JTHOBaHUE UMEHUH, MOIy4eHUE CTUIICH/IUN );

e OpeiimMbl — cUTyaluu (TpeBora, paboumii pesxum yueOHOro JHS) U Jp.

Yenmosek
Nuxenep
AKOQ| Mexonmraiomee Konctpyxrop
YeNI0BEK
AKO
YEJI0BEK
MBICINATE AKO
yMeeT
Ot 22 ner
Bospact
Co3naBath
KOHCT u
Bricmree VMeer pyKH
TEXHHYECKOE 1
Umeer | o6pazopanne COOPYHCHIA
WA




87

g
=

Puc. 4.4.2. CeTb doperimos

OCHOBHbIM npenvyuwecTtesom d)peIZMOB KaK Modenn npegcraBjieHnd 3HaHUM
SIBNAETCA WUX CNocoBHOCTb OTpaXaTb KOHUENTyalibHyl0O OCHOBY OpraHun3auunum
namsiTm YenoBeka, a Takke MMOKOCTb U HAarnsAHOCTb.

O06006m1as aHanu3 MoieNel MPeACTaBICHUs 3HAHHUA, MOXKHO CJIEJIaTh CIEAYIOINE BHIBOIBI:

e Henp3st parte yHHBEpCANBHBIX PEKOMEHIAIMA 1O BBIOOPY MOZAENH. OTOT BBIOOP
OIIpeJIeNIAeTCs] BO3MOXKHOCTBIO U YHOOCTBOM IPEACTaBICHUS HCCIEAYyEeMOW INpeIMeTHON
00JIaCTH ¢ y4eTOM HeOOXOJMMOCTH UCTIOIh30BAHNUS 3HAHUH.

e Haubonee MOUIHBIMU SBJISAIOTCSA CMEIIAHHBIE MOJAEIN IIPEICTABICHUS 3HAHUM.

4.4.3. dkcnepTHbIe CUCTEMDbI

DKCHepTHhIE CHCTEMbI TMpeAHAa3HAuYeHbl JUIS aHalW3a JaHHBIX, coJepkammxcs B 0azax
3HaHUM, U BBIJJAYM PEKOMEHAALMN 1O 3arpocy nosb3oBaTens. cnonp3yoTes B TeX Cllydasx, Korjaa
UCXOJHBIE JaHHbIE XOpomo (opMamu3yroTcs, HO [IJs TPHHITHS pEHIeHus TpedyroTcs
CrielMaabHble, OOMMPHBIE 3HAHUS. OKCIEPTHBIE CHUCTEMBI — OTO CIIOXKHBIE MPOrPAMMHBIC
KOMIUIEKCHI, aKKyMYJIHPYIOIINE 3HAHUS CHEIUAINCTOB B KOHKPETHBIX NMPEAMETHBIX O00JIacTAX U
TUPAKUPYIOIIUE DTOT SMIUPHUECKUN ONBIT IS KOHCYJbTAllMM MEHE KBaTU(DHUIIMPOBAHHBIX
IIOJIb30BaTENEN.

[IpeameTrHsie oOmacTu: MeauIMHa, (apMaKOJIOTHs, XHUMHS, TEOJOTHs, IKOHOMHKA,
IOPUCTIPYACHIIUA W JAp., B KOTOPBIX OoJblllas dYacTh 3HAHWM SBIAETCS JHMYHBIM OIBITOM
CIIEIUATIMCTOB BBHICOKOTO YPOBHS (9KCIEPTOB), HYKIAIOTCSI B DKCIEPTHHIX CHUCTeMax. Te obmactu,
rae Oonbllas 4acTh 3HAHHWM MpeJCTaBiIeHAa B BHJE KOJJICKTUBHOTO OMbITa (HampuMep, BbICIIAs
MaTeMaTHKa), He HYK/Ial0TCs B HUX.

CoBpemennbie IC CrIOCOOHBI:

— Ilo COBOKYMHOCTH MPHU3HAKOB 3a00JEBaHUS YCTAaHOBHTH IHArHO3, HA3HAUUTH JICUCHHE,
J03UPOBATh MEAMKAMEHTHI, BEIpa0OTaTh MPOrPaMMy Kypca JICUCHHS;

— BrmonHATe 3a7a4M TUAarHOCTHYECKUX CHUCTEM B HWCCIICIOBAHHWH SIBJICHHM W TPOIIECCOB
(Hanmpumep, A1 aHAIM3a KPOBU; YIPABIEHUS MPOU3BOACTBOM; MU3YUECHUS] COCTOSIHUS HEAP
3eMJIH, He(DTSHBIX TIOJICH, 3aJIeXel yIiis u T.11.);

— Pacno3naBate peub, Ha JTaHHOM 3Tare B OTPAaHUYCHHONW 00J1aCTH TPUMEHEHNS,
Pacno3naBath yenoBeueckue Juila, OTIEYaTKU NadblEB U Jp.

Ha puc. 4.4.3. n3006pa>keHbl OCHOBHBIE KOMITOHEHTBI MOJIETTH KCIIEPTHON CUCTEMBI:

Wutepdeiic
IIOJIB30BATCIA

IToncucrema
pa3bsICHEHU I
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Pemarens
H0JIb30BaTENb —
baza snanui HHTenneKTyaabHbli
—> penaxkTop 0a3bl
RHAHUT
4——.~

SxcnepT

Nuxenep 1o

Puc. 4.4.3. CtpykTypa MO/€NIN SKCIIEPTHON CUCTEMBI SHAHFSIM

XapakTepHOi OCOOCHHOCTHIO JIFOOOWM JKCIIEPTHOH CHCTEMBI SIBJISIETCS CIOCOOHOCTh K
camopa3BuTuio. VcxoaHble HaHHbIE XpaHATCA B 0a3e 3HaAHWM B BHUIE (PAKTOB, MEXKAY KOTOPHIMU
YCTAaHOBJIEHBl ONPECIICHHbIE JIOTUYECKHE CBsI3U. EciM 1pu  TECTUPOBAHUM  BBISBIICHBI
HEKOPPEKTHbIE PEKOMEHIAIIUHU WU 3aKII0UYEHHUS IO KOHKPETHBIM BOIIPOCaM, TUOO 3aKII0UCHHE He
MOXET OBITh C(HOPMYJIMPOBAHO, ATO O3HAYAET, WJIM OTCYTCTBHE BAKHBIX (aKTOB ee 0Oase, WU
HapYyIICHUS B JIOTHYECKON cucTeMe CBsi3U. B mobom cimyyae cucreMa cama MOXKET CreHepUupOoBaTh
JIOCTaTOYHBI HAOOP BOMPOCOB K IKCIIEPTY U aBTOMATHUYECKH ITOBBICUTH CBOE KaueCTBO.

Bomnpocsl 1u1st CaMOKOHTP0JISA
[lepeuncirre OCHOBHBIE HAIIPAaBJIEHUS HCKYCCTBEHHOI'O MHTEIIJIEKTA.
Yro Takoe HerpoceT»?
I'te npuMeHsI0TCSI HEHPOKOMITBIOTEPHI?
UTto Takoe «3BpUCTUKAN»?
Uro sSBiIsICTCS OCHOBOH JIFOO0OH MHTEIUICKTYAIBHON CHCTEMBI?
W3 yero cocTouT ceMaHTHYECKasi CETh?
Kakwue ObiBaroT GpperiMbI?
Uro takoe AKO - cBsi3b?
UYro Takoe Hacien0BaHUE CBOMCTB?
10. Yto BXOAUT B COCTaB SKCIEPTHON CUCTEMBI?
11. KTo Takoi uHXeHep Mo 3HaHUsAM?

XN R W=

AJITOpUTMH3AIMSA H NnporpaMmmMHupoOBaHHC. SI3bIKH MNporpaMmMHupoOBaHUA

BBICOKOI'O YPOBHS

Jlekyus 5.1. Anzopummu3sayus

5.1.1. NMoHATHe anropuTtma

CroBO «anropuTM» MPOUCXOAUT OT «algorithmi» — jJaTUHCKOW (OPMBI ONMMCAHHUS UMEHU
BEJIMKOro y30ekckoro maremartuka IX B. amp - Xope3MmMH, KOTOpBIA CHOPMYIHpOBal MpaBUiIa
BBINOJHEHUS apudmMeTnyeckux JeicTBuil. IlepBoHavanbHO MOJ aJrOpUTMOM M MOHMMAU TOJBKO
MIpaBHJIa BHIMIOTHEHHSI YEThIPEX apu(PMEeTUUECKUX NEHCTBUI HAaJl MHOTO3HAUYHBIMH YUCIIAMHU.

[TonsiTre anroputMa — oAHO U3 (QyHIAMEHTAIBHBIX MOHATHH HHOOPMATHUKH.

AAropuTt™ — 3T0 (hOpMaAILHOE OMKCAHUE CIIOCO0a pelIeHus 3a1a4yl, IyTeM pa30oueHus ee Ha
KOHEUHYIO 110 BPEMEHH IOCJIEIOBATEILHOCTh JEHCTBUM (dJIeMeHTapHbIX oreparuii). [log cioBom
«(hopmanbHOE» MoApa3yMeBaETCsl, YTO ONMUCAHHE JOJDKHO OBITH a0COJIOTHO MOJIHBIM M YYUTHIBATh
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BCE€ BO3MOXHBIE CUTyallMH, KOTOpPbIE MOT'YT BCTPETUThCSA MO X0y pemeHus. [loa aneMeHTapHOM
orepanyeil IMOHMMAaeTcs JACHUCTBHE, KOTOpOE IO OIpEIeJICHHBIM KpUTEpUsM (Hampumep,
OUYEBUTHOCTH) HE UMEET CMbICIIA JETATU3UPOBATD.

AJTOpUTM Ha BBIOPAHHOM SI3BIKE MPOTPAMMHUPOBAHMS 3AIHCHIBAECTCS C MOMOLIBIO KOMAaH[
ONMUCAHUsl JAHHBIX, BBIYUCJICHUS 3HAUYEHUM M YIPABICHUS IOCIEAOBATEIBHOCTHIO BBIOJHEHUS
IIPOrPaMM.

5.1.2. CBoncTBa anropurma

AJropuT™M JOJDKEH OBITH COCTaBJIEH TaKUM 00pa3oM, YTOOBI HCIIOJIHUTENb, B pacyeTe Ha
KOTOPOTO OH CO3/]aH, MOT OJIHO3HAYHO M TOYHO CJIEJ0BaTh KOMaHJaM anroputMa u 3¢(HeKTUBHO
MOJIy4aTh OMpeAeNICHHBIH pe3yabTaT. JTO HaKJIAAbIBACT HA 3allUCH AITOPUTMA Pl 00s3aTeIbHBIX
TpeOOBaHUH, CYThb KOTOPBIX BBITEKA€T W3 MPUBEICHHOTO BBIIIE HEPOPMAIBLHOTO TOJIKOBAHHUS
noustus anroputma. Chopmyaupyem 3Tu TpeOOBaHUS B BUJIE MEPEUHS CBOMCTB, KOTOPHIM JIOJIKHBI
YIOBJIETBOPATH AITOPUTMBI.

Jluckpemnocms (pa3pbIBHOCTh) — 3TO CBOICTBO alroOpuTMa, XapaKTepU3YIOIIEe ero
CTPYKTYPY: KaXIbli alIrOPUTM COCTOUT W3 OTIEIbHBIX 3aKOHYEHHBIX JAeUCTBUM. [0BOPAT:
«/lemuTcsa Ha maruy.

Maccoéocmb — IPUMEHUMOCTD aITOPUTMa KO BCEM 3aJa4aM paccMaTpUBAEMOro THIIA, IIPU
T00BIX MCXOJIHBIX JAaHHBIX. Hampumep, anroputM pelieHus KBaJpaTHOTO ypaBHEHHUS B 00JacTu
JICHCTBUTEIIBHBIX YHUCEI JOJDKEH COJIEpXkKaTh BCE BO3MOKHBIE MCXOJbI PELICHUs, T.€., PACCMOTPEB
3HAYEHUS JAUCKPUMHUHAHTA, aJTOPUTM HAXOIUT MO0 JBa Pa3IMYHBIX KOPHs, JTUOO JBa pPaBHBIX,
100 eNaeT BBIBOJ O TOM, UTO JI€HCTBUTEIIbHBIX KOPHEH HET.

Onpeodenennocms  (A€TEPMUHUPOBAHHOCTb,  TOYHOCTh) —  CBOWCTBO  ajrOpHUTMA,
YKa3bIBAIOLEE HAa TO, YTO KaXJbli HIar ajJropuTMa JOJDKEH OBITh CTPOro ONpPENENEH, U He
JIOTTYCKAaTh Pa3IMYHbIX TOJKOBAHUMN; TAaK)KE CTPOTO JOKEH OBITh OMpEIeNieH MOPSAI0K BbIMOTHEHUS
OTJENBHBIX IIAroB. B anroputmax HEAOMYCTUMBI CUTYallMH, KOT /1A ITOCIIE BBIITIOJHEHHS O4epEaHON
KOMaHJbl MCIIOJIHUTEI0 HEACHO, Kakas W3 KOMaHJ aJIroOpuTMa JOJDKHA BBIINOIHATHCA HAa
CJIEIYIOIEM LIare.

Pezynomamuenocms — CBONCTBO, COCTOSIILIEE B TOM, YTO JIOOOH AJIrOPUTM JIOJKEH
3aBEPIIATHCS 3a KOHEYHOE 4YMCIIO IIAroB. BeIBOA O TOM, YTO pEUIEHUS HE CYLIECTBYET — TOXKE
pesyiabTar. Bonmpoc o paccMOTpeHMM OECKOHEUHBIX aJlrOpPUTMOB OCTAETCS 3a paMKaMH TEOpUHU
AJITOPUTMOB.

Dopmanvrocms — 3TO CBOHCTBO YKa3bIBaeT Ha TO, YTO JOOOIH MCHOIHUTENb, CIIOCOOHBIN
BOCIPUHUMATh U BBIMOJHATh MHCTPYKIUHU aIrOpUTMa, NEHCTBYET POpMalIbHO, T.€. OTBIEKAETCS OT
COJepKaHUs IMMOCTAaBICHHOM 3a7a4d U JUIIb CTPOTO BBINOJHAECT MHCTPYKUUHU. Paccyxnars «4ro,
KaK M TOoYeMy?» JOJDKEH pa3pabOTUMK airopuTMa, a HUCIOJHHUTENb (QopManbHO (HE maymas)
M00YEPETHO UCTIONHAET NPEITI0KEHHbIE KOMaH bl U MOJIy4aeT He0OXOAUMBIH pe3ysbTar.

5.1.3. CnocoO6bI onncaHuAa anropuTMoB

Cyl1ecTBYIOT HECKOJIBKO CIHOCOOOB OIMMCAHUS alrOpUTMa: CIOBECHOE, IMCEBIOKOJ, OJIOK-
cxema, mMporpaMma.

Crogecroe onICaHUE TIPENICTABISIET CTPYKTYPY aJITOPUTMA Ha €CTECTBEHHOM SI3bIKE. 3aMKCh
QITOPUTMA OCYILECTBIISIETCS B MPOU3BOJIIBHON (JOopME, HUKAKUX MTPABUII HE CYIIIECTBYET.

llces0oko0 — omnHcaHue CTPYKTYpbl alropuTMa Ha €CTECTBEHHOM, YacTHYHO
(dbopManM30BaHHOM SI3bIKE, TO3BOJISIONICE BBISBUTH OCHOBHBIC 3Tallbl PEUICHHS 3alladyd, Tepen
TOYHOH €ro 3alMChI0 Ha S3BIKE nporpaMMHupOBaHUs. B IICEBAOKOAC HCIIOJB3YHOTCSA HCKOTOPHBIC
dbopManbHbIe KOHCTPYKIIUHU B OOIIENPUHATAS MaTEMaTHUECKasi CHMBOJIUKA.

Enunoro wmm ¢QopmanbHOro ormnpeneiaeHusl ICEBIOKOAAa HE CYIIECTBYET, IO3TOMY
BO3MOJXHBI  Pa3JIMYHBIC TICCBAOKOAbI, OTJIWYAIOIIHUCCA Ha60p0M HUCIIOJIL3YCMBIX CJIIOB H
KOHCTPYKIIUH.



90

brok-cxema — omMcaHue CTPYKTYphl alIropuTMa C MOMOUIbI0 T€OMETpUYecKux (uryp c
JUHUSMH — CBSI3SIMH, MMOKA3BIBAIONTUMU MOPSIOK BBITIOTHEHUS OTACIbHBIX UHCTPYKIUi. B G010k —
cxeMme Kaxaou (popManbHON KOHCTPYKIIMM COOTBETCTBYET OIpe/eNeHHas reoMeTprueckas (urypa
WM CBSI3aHHAS IMHUSIMU COBOKYITHOCTB (DUTYD.

OcHOBHbIE KOHCTPYKIIMH, UCIIOJIb3YIOLIUECS 711 HOCTPOEHUS OJIOK — CXEM.

|
(Haqano > ( Konen > - HAYaJI0/KOHEI] ATOPUTMA
|

I - TIpOLECC, TPeIHA3HAUEHHBIN I OIMCAHKS OTAEIbHBIX
<JleiictBue> JAeWCTBUI

BBOI[/BBIBOI[ C HCOIIPCACICHHOT'O HOCHUTCIIA

Her a - IIPOBEPKA YCIOBUS

- TpelompeeNIeHHBIN Mpoliecc, MpeAHa3HaYeHHbIN TS
| oOparieHus K moamporpamMmme.

Jlekyus 5.2. briok-cxeMblI annzopumma

5.2.1. Anroputmbl pelieHus 3aaad

Jlornyeckast CTpyKTypa ajropuTMa pelIeHus Jr00H 3agaudm MOKET ObITh BbIpa)keHa
KoOMOWHaIMen Tpex Oa30BBIX CTPYKTYp: CJEIOBAHWSA, BETBJICHUS W IMKIA (3TO COIEpKaHUE
TeopeMbl bema — SlkonuHm).

Jlunevnas cmpykmypa (credosamue) camasi BakHas 3 CTpyKTyp. OHa O3HaAdaer, 4TO
JIeMCTBUSL MOT'YT OBITH BBITTOJIHEHBI APYT 3a Apyrom (puc. 5.2.1.).

Bxon Brixon
e —
Brimomaute A Brimonauts B

A 4

HpHMO}/T OJIbHUKHN MOTYT TMPCACTABJIATL KaK OJHY CAWHCTBCHHYIO KOMaHIAY, TaK H
MHOXECTBO OIICPaTopoOB, HeO6XO)II/IMI)IX JJIs1 BBIITIOJTHCHU A CIIOJKHOU O6pa6OTKI/I JaHHBIX.

IIpumep 5.2.1.
OnumieM anropuTM CIIOKEHUS JBYX 4YHCET Ha TCEBIOKOJE W B BUJIE OJIOK-CXeMBbI (pHC.
5.2.2)).
1. IlceBmokon:
2. BBopx aByx umcen a, b
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3. Bpruncisiem cyMmmy S=a+b
4. BrwiBox S
5. Komner.

( Hauaio )

BBon

S=a+b

BriBon
S
( Konen )

Puc. 5.2.2. bnok - cxema k npumepy 5.2.1.

Bemeénenue (pa3Buika) — O3TO CTPYKTypa, oOOECMeUYuBaromas BHIOOP MEXIy JIBYMS
anbTepHATHBaMH. BBIMONTHIETCS MpOBEpKa yCIOBHS, a 3aTeM BBIOMpAETCs OAMH M3 MyTel (pHcC.
5.2.3).

Bxon

Jloxxs (HET) Uctuna (JA)

YcnoBue

A 4

[eiicteue B JeiictBue A

l Brixon
Puc. 5.2.3. IlonHoe BeTBIEHHE

Ecimmn ycnosue nmeer 3HadeHne «Mctunay, To BeInonHseTcs «J/leicteue A». Ecnu ycnosue
umeeT 3HaueHue «J1oxby», Beimonnsercs «/lefictBue B». Ota cTpykTypa HazbiBaeTcs, Takxke «Eciaun
— TO — MHAYE» wnmu «pazpunka». Kaxasiii nytes (TO unmu MHAYE) Bemer k oOmieil Touke
CJIMSIHUS, TaK YTO BBHIMOJHEHUE allTOpPUTMa MPOJIODKAETCS HE3aBUCUMO OT TOTO, KaKOM IMyThb OBLI
BbIOpaH. MoxeT oka3aThCs, YTO JUIsI OJHOTO U3 PEe3yJIbTaTOB IMPOBEPKH HHUYETO BBIMNOJIHATH HE
Ha/10. B 3TOM ciryyae MOKHO MPUMEHHUTH TOJIBKO OJIMH 00pabaTkiBarouuii 6110k (puc. 5.2.4).

VYciaoBue




HeiicTtBue A
|

l Breixon

Puc. 5.2.4. CtpykTypa «Hemno-
HOE BETBJICHUE»

Taxkas CTPYKTYpa Ha3bIBACTCA «HCIIOJIHBIM BETBJIICHUCM)> UJIN «HETIOJTHOM pa3BHJ’IKOﬁ».

IIpumep 5.2.2.
BriBecTr 3HaUeHHE HAaMOOJIBIIIETO YKCIIa U3 IBYX uncel (puc. 5.2.5).

IIceBnokon;
1. BBona aByx umcen a, b (  mavamo )
2. ECJIN a>b, TO «BuIBOgIUM a»,

HNHAYE «BBIBOOUM b)»

3. Kouerr.
a,b
HET ﬁ JA
y A

Max=b

y

Max=a

Puc. 5.2.5. biok — cxema k npumepy 5.2.2.

\ 4
f max ;
( Komnerr )
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[uxn (MW TIOBTOpPEHUE) TPEIyCMaTPHBACT MOBTOPHOE BBIOJIHEHWE HEKOTOPOTO Habopa
KOMaHJA airoput™Ma. [[UKIBI TO3BONSIOT 3amucaTh UIMHHBIE IOCIEI0BATELHOCTH OMepaIuit
00pabOTKM NTaHHBIX C MOMOIIBI0 HEOOJBIIOTO YHCIA MOBTOPSIOMMXCS KOMaHi. Paznmuyaror nBa

THUIIa HUKIIOB: «OUKIJI C IPECAYCIOBHUEM» U «HIHUKII C ITIOCTYCIIOBUCM)).

Luxn ¢ npedycnosuem («Ilokay) (puc. 5.2.6).

Hctnaa
A 4 yCIIOBHE Teno mukira

| JIoxb

Puc. 5.2.6. Ctpykrypa nukia «Ilokay.

HI/IKJ’I HAaYMHACTCA C TIPOBECPKHU JIOTHYCCKOIO BBIPAKCHUAA.

Brerxon

Ecnmn oHO wncTHHHO,

TO

BBITIOJIHACTCA TCJIO HHUKJIA, 3aTEM BCC IMOBTOPACTCHA, IMOKa JIOTMYCCKOC BBIPAKCHUC COXPAHSACT
3HAYCHHE «HCTHHAY». Kak TOIBEKO OHO CTAHOBHTCS JIO’KHBIM, BBITIOJTHCHHUEC onepaunﬁ MMpEeKpalmacTcsd
" YIIPABJIICHUC MICPCAACTCA JaJIbIIC. OCO0EHHOCTBIO [UKJa C IpCAYCIOBHUEM ABIIACTCA TO, YTO €CIIN
HN3HAYaJIbHO JJOTHYCCKOEC BBIPAXKCHUEC MMECT 3HAYCHHUC <JIOXKDB», TO TCJIO0 HUKJIA HEC BBIITOJIHUTCA HU

pasy.
[Tpumep 5.2.3.
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Boraucnuts cymmy 100 wucen (puc. 5.2.7).

IlceBmoko:
1. HAY
2. I=1;S=0
3. IIOKA i<=100 nenarb
HIT
4. BsectH aj ( Hawamo )
5. S=S+a;
6. i=i+1
KII i=1; S=0
7. BwBoxg S
8. Komner,. >
HET
1<=100
A

Puc. 5.2.7. bnok — cxema k npumepy 5.2.3 ¢ uukiaom «I[Toka»

Luxn ¢ nocmycnosuem («J1o»).

B orianume oT mukia ¢ mpenyclioBHEM, TeNO IUKIAa C MOCTYCIOBHEM Bceraa Oyaer
BBITIOJIHEHO XOTSI ObI OJMH Pa3, IMOCJIE€ YEero MPOBEPSETCS YCIOBHE. B 3TOW KOHCTPYKIIMH TEJIO
UKIa OyJIeT MOBTOPATHCA A0 TeX MOp, MOKa 3HAUYeHHE JIOTUYECKOro BhIpaKeHUs JokHO. Kak
TOJIKO OHO CTAHOBHUTCSI ICTUHHBIM, BBIMIOJTHEHUE TeJla IIUKJIa mpekpamaercs (puc. 5.2.8).

BXOIEx Teno nukia Ycnosue Heryna
Jloxb Brixon
Puc. 5.2.8. CtpykTypa «1uKIIa ¢ MOCTYCIOBUEM.
IIpumep 5.2.4.
BriBectn makcumanbHoe 3HaueHue u3 100 HatypanbHbIX uncen (puc. 5.2.9).
IlceBnokon:
1. Hauaino
». Bsectm a;
3. max=a;;i=2
4. HII
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a. Bsectn a;
b. ECJIM max < ai TO max = a;
c. i=i+1

J10 I>100;

KO

BriBecTnt max.

Komuer.

® oW

( Hauano )

max<aj

i>100

Hctuna

Iy,

Puc. 5.2.9. bnok — cxema k npumepy 5.2.4. ¢ nuxiom «Jlo»

bazoBble anropuTMuuecKkre CTpYKTYpbl MOKHO KOMOMHUPOBATH OJIHY C IPYTON — KaK IyTeM
OpraHM3alK UX CJIEI0BaHUs, TaK U IyTEM CO3JIaHUs CYNEpHO3ULUi (BIOXKEHUN OJHONW CTPYKTYpbI
B Jpyryio). Mcrnonb3ys onucaHHBIE CTPYKTYPhl, MOXKHO MOJHOCTHIO UCKIIOUYHUTH MCIOJIb30BaHUE
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KaKuX-JIMOO eIIe ONepaTopoB YCIOBHOTO M O€3yCIOBHOTO IEPEX0na, YTO SBISAETCS BaKHBIM
IIPU3HAKOM CTPYKTypHOro nporpammupoBanus. [IpuBeaem Heckonpko mnpumepoB (puc. 5.2.10,
5.2.11,5.2.12,5.2.13).

( Haugano )

.. S

Puc. 5.2.10. Anroput™m THUma «pa3BWIIKa, BIOKCHHAas B IMKJI, C TMPEAYCIOBUEMY, IS
HAaXOKJICHUS CYMMBI MOJIOKUTENbHBIX Yncel U N BO3MOKHBIX

- +

|

Puc. 5.2.11. Anroput™ Tuna «1uKi, ¢ IpeAyCIOBUEM, BIOKEHHBIN B HETIOIHYIO Pa3BUIIKY»

Puc. 5.2.12. ANropuT™m THUIIa «HEMOJHAs pa3BUJIKA, BIIOKEHHAS B MOJI-



96

- + HYIO Pa3BUIIKY».

|

Bomnpocsl 111 caMOKOHTPOJIS

Jaiite onpeneneHe aNropuT™Ma 1 MosiCHATE €ro.

Kakue dopmbl penicraBieHus anropurMa Bbl 3HaeTe?

B yem ocobennocTu rpadguyueckoro nNpeacTaBiICHUs alropuTMa?
HazoBute ocHOBHBIE (0a30BbIE) AITOPUTMHYECKHUE CTPYKTYPHI?
[Tepeuncnure CBOHCTBA aIrOPUTMOB U OOBSCHHUTE, YEM OHH OTPEICIICHBI.

Al

Jlekyus 5.3. NMpozpammupoeaHue

5.3.1. A3bIKM nporpaMmmMupoBaHus

S3pIKM  MpPOrpaMMHMpPOBaHUS - 3TO MCKYCCTBEHHbIE s3bIKH. OT €CTECTBEHHBIX OHHM
OTJIMYAIOTCSI OFPAaHUYEHHBIM YHCIIOM «CJIOBY», 3HAUE€HUE KOTOPBIX MOHATHO TPAHCISATOPY, U OYEHb
CTPOTUMH IIPaBUJIAMH 3alIUCH KOMaH/ (OIepaTopoB).

Tpancaamop-3T0 CHelMAIbHOE CIYXKEOHOE NMPUIOKEHUE, KOTOpOE JIUO0 MEPEBOIUT TEKCT
IpOrpaMMbl B MAIIMHHBIN KOJI, TMOO UCIIOIHSET €ro.

C nomo1pio A3bIKa MPOrpaMMHUPOBAHUS CO3/1a€TCS HE TOTOBasl Mporpamma, a TOJIBKO €€
TEKCT, OIMCBHIBAIOLIMI paHee pa3paboTaHHbIl anroput™M. YUTOOBI MOMYyYUTH PaOOTAIOIIYIO
IporpaMMy, HaJg0 3TOT TEKCT JMOO aBTOMAaTMYECKU IEPEBECTH B MALMHHBIA KOJ (I 3TOro
CILy’KaT NPOcpamMmol - KOMAUIAMOPbL) U 3aTEM UCIIOIb30BaTh OTJIEIBHO OT UCXOAHOIO TEKCTA, JINOO
Cpa3y BBINOJHATh KOMaHBl $3bIKA, YKa3aHHbIE B TEKCTE MpOrpaMMbl (3TUM 3aHUMArOTCS
npocpammul-unmepnpemamoput). KOMOMWIATOPBl MOJHOCTBIO 00pabaThIBAlOT TEKCT IMPOrpaMMBbl
(ucxomupiii kox). OHUM TPOCMATPUBAIOT €r0 B MOMCKAX CHHTAKCHMUYECKHX OMIMOOK, BBITOJHSIOT
OTpeNIeNIeHHbI CMBICJIOBOM aHalUM3 M 3aTeM aBTOMATHYECKUH TIepeBoj (TpaHCIMPYIOT) Ha
MaIIMHHBIN SA3BIK - TECHEPUPYIOT MALIMHHBIN KOJ.

WHTepnperatop MOAENMPYET HEKYH BHPTYaIbHYIO BBIUMCIHUTEIBHYIO MAIIWHY, IS
KOTOPO# 0a30BBIMH WHCTPYKIHUSAMH CITY’KaT HE dJIEMEHTapHbIE KOMaH bl MPOIIECCOPa, & OTIEPATOPHI
A3bIKa IPOrPaMMHUPOBAHUS.

5.3.2. YpoBHH SI3bIKOB NPOrPAMMHPOBAHUSA

PazHble THMBI MPOLIECCOB UMEIOT pa3Hble HAOOPHI KoMaHA. Eciu s3Ik mporpaMMupoBaHUs
OpUEHTUPOBAH Ha KOHKPETHBIH THUI IMPOLIECCOpA M YUUTHIBAET €ro OCOOEHHOCTH, TO OH
HA3bI68AEMCs AZIKOM NPOSPAMMUPOBAHUAL HU3KO20 YPOGH:A. B TaHHOM cily4yae «HU3KHW» HE 3HAUUT
«1oxoity». iMeercst BBUAY, YTO ONEPaTOPHI SI3bIKa ONM3KH K MAIIMHHOMY KOJAY U OPUEHTHPOBAHbI
Ha KOHKpETHbIE KOMaHJbl Mpoleccopa. SI3bIKOM HHU3KOTO YpPOBHS SIBIISIETCS S3BIK accemobiepa,
KOTOPBIM MPOCTO MPEACTABISET KaXKAYI0 KOMaHIy MAalIMHHOTO KOJa, HO HE B BHJE YHCEN, a C
MIOMOIIIBIO CHUMBOJIBHBIX, YCIIOBHBIX 0003Hau€HUH, Ha3plBaeMbIX MHEMOHHMKamu. OaHO3HAYyHOE
npeoOpa3oBaHrWe OJHOW MAIIMHHOM MHCTPYKIMM B OJHY KOMaHAy acceMmOiepa Ha3bIBalOT
Tpancnutepanueil. Tak kak HaOOPbl MHCTPYKIMHA ISl KaXI0M MOJENu IMpoleccopa OTINYatoTCs,
KOHKPETHOH KOMIBIOTEPHON apXUTEKTYpEe COOTBETCTBYET CBOM S3BIK acceMOiiepa, HalMCaHHas Ha
HEM IIporpamMma MOKeT OBITh MCIIOJIb30BaHa TOJIBKO B 3TOH cpejie.

C noMoIplo S3bIKOB HU3KOTO YPOBHS CO3JAIOTCA OYEeHb J(PQPEKTHbIE M KOMIIAKTHBIE
IporpaMMbl, TaK Kak pa3paboTUMK MOJydaeT JOCTYH KO BCEM BO3MOXKHOCTAM mporeccopa. C
JIpYroll CTOPOHBI, MPH ATOM TpeOyeTCs OYEeHb XOPOIIO MOHMUMAaTh YCTPOWCTBA KOMIIBIOTEDA,
3aTpyAHAETCS OTJIafKa OOJIBIIMX NMPHIOKEHHUH, a pe3yabTHpYOLIas MporpaMMa He MOXET OBbITh
IIEpEeHECEHa Ha KOMIIBIOTEP C APYTrUM TUIIOM Iporueccopa. [To1o0HbIe sS3bIKM OOBIYHO MPUMEHSIOT
JUI HanucaHusi HeOONBIINX CUCTEMHBIX MPUIIOKEHUH, ApaiiBepOB YCTPOICTB, MOYIEH CTHIKOBKU
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C HECTaHJAapTHBIM 00OpPYIOBAaHHUEM, KOTAa BaXKHEHIIMMH TpeOOBAHUSIMH  CTAHOBSATCS
KOMITaKTHOCTb, OBICTPOJCHCTBHE M BO3MOXKHOCTB MPSIMOTO JIOCTYIIA K alapaTHBIM Pecypcam.

B HekoTophIX 001acTsaX, HAIpUMEp B MAIIMHHOM rpaduke, Ha A3bIKe accemOiepa MUIIyTCs
oubmorexku, >PPEeKTUBHO peanu3yonme TPeOYIole WHTCHCUBHBIX BBIUMCICHUN alrOpUTMbI
00pabOTKH U300PAKECHHUSL.

A3bIKU NPOSPaAMMUPOBAHUSL 8bICOKO20 YPOBHS 3HAYUTEIILHO OJIMKE U MOHSATHEE YEJIOBEKY,
HEeKenmu  KoMmnbioTepy. OCOOEHHOCTH KOHKPETHBIX KOMIIBIOTEPHBIX apXHUTEKTYp B HHX HE
YUYUTBHIBAIOTCS, IOJTOMY CO3/IaBacMble IPOTPaMMbl HAa YPOBHE MCXOJHBIX TEKCTOB JIETKO
HEepeHOCUMBI Ha Ipyrue miatgopmsl. PazpabaTeiBaTh MporpaMmMbl Ha SI3bIKaX BBICOKOTO YPOBHS C
IOMOIIBI0 TOHSATHBIX W MOIIHBIX KOMaHJ 3HAYMTEIBHO TIPOIIC, a OWIMOOK TIPH CO3JAaHUU
IPOrpaMMBbI JJOMYCKAeTCsl TOpa3/io MEHbIIIE.

5.3.3. lNokoneHue A3bIKOB NporpamMmMmpoBaHuns

SI3BIKHM IPOTPaMMUPOBAHHS TIPUHSTO JSITUTh HA MATH MOKOJICHHUA. B mIepBoe BXOAT S3BIKH,
co3faHHble B Hauane 50-X rojioB, KOr/ia MepBble KOMIBIOTEPHI TOJIBKO MOSIBIIIUCH HA CBET. DTO OBLI
NIEPBBIi S3BIK acceMOJIepa, CO3JaHHBIH 110 MPUHIUIY «OJHA HHCTPYKIUS - OJTHA CTPOKAY.

Pacuser BTOpOro mokosieHus 36IK0B MPOrpaMMHUPOBAHUS TIpUIesica Ha KoHell 50-X Havano
60-x roznos. Toraa Obl1 pa3paboTaH CUMBOJMYECKUI acceMOiiep, B KOTOPOM MOSBHIIOCH ITOHSTHE
nepeMeHHOil. OH cTan TepBbIM MOJHOIEHHBIM SI3BIKOM IporpamMmupoBanus. biaromaps ero
BO3HMKHOBEHUIO 3aMETHO BO3POCIIH CKOPOCTh Pa3pabOTKH M HAJEKHOCTh MPOTPAMM.

[TosiBiieHHE TpeThEro MOKOJICHUS MPUHATO OTHOCUTH K 60-M rogam. B s3To Bpems poauiuch
YHUBEPCAJIbHBIE SI3BIKH BBICOKOTO YPOBHS, C WX IOMOIMIBIO Y/AAeTCsl pemaTh 3aa4d U3 JTFOBIX
obnacreii. Takue KadecTBa HOBBIX S3bIKOB, KaK OTHOCHTENbHAs IMPOCTOTA, HE3aBUCHUMOCTH OT
KOHKPETHOTO  KOMITBIOTEPA, TIO3BOJIMJIM  PE3KO TIOBBICHTH  NPOU3BOAMTENBHOCTH  TpyJa
nporpammucta. biiarogapst mOHATHOM CTPYKTYpE STUX SI3BIKOB, 3HAUUTEIHHOE YHCIIO CIIEIUATHCTOB
HEKOMITBIOTEPHBIX OOJacTeil MoriM Hamucarh HeOonbimme mnporpammbl. [logaBmstoree
OOJIBIIMHCTBO SI3BIKOB 3TOT0 MOKOJICHUS YCIIEIIHO IPUMEHSETCS] U CETrOJIHS.

C nauana 70-X roJioB 10 HACTOSIIIIEE BPEMsI MPOOIKAETCS TIEPHO/T SA3BIKOB 4-TO MOKOJIEHUS. DTH
S3BIKM TpEAHAa3HAUYeHBI IS peajn3alii KPYMHBIX MPOEKTOB, MOBBIIMICHUS WX HAAEKHOCTH U
ckopoctu coznanust. OHH 0OBIYHO OPUEHTHPOBAHBI HA CIIEUAIM3UPOBAHHBIEC 00JIACTH TPUMEHEHHUS
, TJIe XOpOUIMX PE3ylbTaTOB MOXKHO JOOUTHCS , MCIIONB3Ysl HE YHHBEpCaJbHbIE, a MPOOIEMHO
OpPUEHTHPOBAHHBIE SI3BIKU, ONIEPUPYIOINE KOHKPETHBIMHU IMOHATHAMHU y3KOH TMPEIMETHON 00IacTH .
Kak mpaBuiio, B 3TH S3bIKM BCTPAMBAIOTCS MOIIHBIE OMEpaTOpbl, MO3BOJSAIOININE OJHON CTPOKOH
OIMCaTh TaKylo (YHKIHOHAIBHOCTH, JJISI peau3alliil KOTOPOH Ha S3bIKaX MIIAJIINX TOKOJICHUI
noTpeOOBATIUCH OBl THICSYU CTPOK UCXOAHOTO KOJa.

Poxxnenne S3bIKOB TSATOTO TOKOJIEHUS Tmpou3onuio B cepeauHe  80-x romoB. K Hum
OTHOCATCSl TaK)K€ CHUCTEMbl aBTOMATHYECKOTO CO3JAaHUs MPUKIAIHBIX IMPOrpaMM C IOMOLIbIO
BU3YIIBHBIX CPENICTB pa3paboTKH, 0e3 3HaHWS MpOorpaMMHUpOBaHus. [ TaBHAs Uies 3aKIII0YaeTcsl B
BO3MOXXHOCTH aBTOMAaTHYECKOTO (POPMHUPOBAHUS PE3YJIbTHUPYIOIIEr0 TEKCTa Ha YHUBEPCAIbHBIX
S3BIKAX TPOTpaMMUpOBaHus. MHCTPYKIINK K€ BBOASTCS B KOMIBIOTEP B MAaKCUMAIIbHO HATJISTHOM
BUJE C IOMOIIBIO METOOB, HauOojiee yHOOHBIX s 4eJIOBEKa, HE3HAKOMOIo C
IPOTPAaMMHUPOBAHUEM.

Bomnpocsl 111 caMOKOHTPOJIsI

Yro Takoe A3bIK MIPOrpaMMUPOBAHUS?

B dem paznumune KOMOUISATOPOB U UHTEPIIPETATOPOB?

OOBsCHUTE TEPMHUH «I3BIK HU3KOTO YPOBHSI» U «SI3BIK BBICOKOTO YPOBHS.
Pacckaxute 0 MOKONEHUAX SI3bIKOB TPOrPaMMUPOBAHUS.

el

IIporpamMmmHoe o0ecrieueHre U TEXHOJOTHHM IPOrPAMMHPOBAHUS
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Jlekyus 6.1. Cucmembi npo2pamMmMupo8aHus

IIponecc cozanust MporpaMMbl BKIIFOUAET:
CocraBieHne UCXOQHOI0 Koza rporpaMm (puc. 6.1) Ha s3pIKe IpOrpaMMHUPOBAHUS;
Oran TpaHCISILUY, HEOOXOJUMBIH JUId CO3/1aHus 0OBEKTHOIO KO/1a IIPOTrPaMMBl;
ITocTpoenue 3arpy304HOro MOAYJIsA, TOTOBOI'O K HCIOIHEHHUIO.
Bce mepeuncrnenHble Bbllle JeHCTBUA TPeOYIOT HAJIWYMs CHELMAIbHBIX IPOrPaMMHBIX
CPEICTB.

Tpancasuus Penaxrop

HUcxonupri OOBEKTHBIA ||
KOIl KO i

3arpy304HbIi
MOAYJIb

CBsI3el

Puc. 6.1. [Ipouiecc co3nanus mporpaMMbl, FTOTOBOM K UCTIOHEHHUIO

COBOKYIHOCTB 3THX IPOrPaMMHBIX CPEACTB, BXOIUT B COCTaB CUCEMbL NPOCPAMMUPOBAHUSL:
e TekcTOBBI penakTop (HEOOXOAMMBIM JUIsl CO34aHUs U PEAAKTUPOBAHUS MCXOJHOrO Koja
IIPOrpaMMbl Ha I3bIKE IPOTPAMMUPOBAHMS);
Komnurarop;
Penaxrop ces3eit;
OTnagyuk;
bubnuorexn GpyHKINi;
CrnpaBouHas cucTema.

6.1.1. Knaccudmkaumsa A3biKoB nporpaMmmMupoBaHust

MHorue s3bIKM, NEpBOHAYAIbHO pa3paboTaHHble Uil OonpliuX U Maisix OBM, B
JanbHeWIeM ObUTH MPUCTIOCOOICHBI K MTEPCOHANBHBIM KOMIIbIOTEpaM. Xopotio Brnucanuch B [1K He
tonbko [lackans, beiicuk, Cu, Jloro, Ho u JIMCII, ITPOJIOI - A3bIKM NCKYCCTBEHHOTO MHTEJIJIEKTA.

B TeueHne MHOTHX JIET IpOrpaMMHOE 0OecTieueHUE CTPOMIIOCh HAa OCHOBE OTEPAI[HOHHBIX U
MIPOLIEIYPHBIX S3BIKOB, TakuX kak Doptpan, beiicuk, [Tackans, Ana, Cu. U ceroaus coBpeMeHHbIE
BEPCHHM 3TUX M UM TMOAOOHBIX s3bIKOB (Momyma, @opT u Ap.) TOMHUHHPYIOT TpU pa3paboTke
MPUKIIAIHBIX TPOrPAaMMHBIX cpefacTB. OAHAKO MO Mepe HBOJIONUM S3BIKOB MPOTPAMMUPOBAHUS
MOJIYYWJIM IIUPOKOE PACIPOCTPAHEHUE U APYTHe, MPUHLMIHAIBHO WHBIE, MOIXO0Jbl K CO3/IaHUIO
nporpamum (puc. 6.1.1).

A3BIKN [TIPOTPAMMUPOBAHUNE

[Ipouenypusie Henpouenypnsie
JlexnapaTuBHBIC
OnepanmoHHbIE CrpykTypHbIE OO6bexTHO-
AccemOnepsl, OPUEHTHPO ! !
®doptpaH, [Tackans, BaHHbBIC Jlornueckue OyHKIIMOH
beiicuxk, Moayn aJIbHbIC
Cn CMOJTOK, IIponor
C++, JIucn
Hendu
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Puc. 6.1.1. Knaccudukanus S361K0B TpOrpaMMHAPOBAHUS

Knaccudeckoe omepanMoHHOE W/WIM MPOLEAYPHOE MPOrpaMMHUpOBaHHE TpedyeT oT
IPOrpaMMHUCTa JETalIbHOTO OMMCAHUS TOrO, KaK pelaTh 3aaady, T.e. GOpMYyJIUpPOBKU aJIropuTMa u
ero crenuaabHoi 3anucu. [Ipu 3TOM okugaeMble CBOMCTBA pe3ysbTaTa 0OOBIYHO HE yKa3bIBAIOTCS.
OcHOBHBIE NOHATHS SI3BIKOB 3THUX TPYII - omepaTop U AaHHble. [Ipm mpouenypHoM mnoaxone
orepaTopbl 00bEIUHAIOTCS B ITPYNIIbI - Npoueaypbl. CTpyKTypHOE IPOrpaMMUPOBAHUE B 1IEJIOM HE
BBIXOJUT 3@ PaMKHU 3TOrO HANpaBJIE€HUS, OHO JIMIIb [JONOJHHUTEIbHO (UKCUPYET HEKOTOpbIE
10JIE3HBIE MIPUEMBI TEXHOJIOTMH IPOTrPAMMHUPOBAHUS.

[IpyHIMIIHANBPHO MHOE HAIpaBJIICHWE B IIPOIPAMMHUPOBAHHMU CBSI3aHO C METOIOJIOTHSMMU
(MHOTrZ1a TOBOPAT «IIapagurMaMu») HENPOLEAYPHOro MporpaMMupoBanus. K HUM MOKHO OTHeCTH
00BEKTHO-OPUEHTHUPOBAHHOE U JIeKJIapaTUBHOE porpaMMupoBanue. OObeKTHO-OPUEHTUPOBAHHBIN
SI3BIK CO3/Ia€T OKPYKEHHE B BHUJIE MHOXKECTBA HE3aBHCUMBIX 00BeKTOB. Kax b1l 00BEKT BeeT cels
HOJO00HO OTAEIBHOMY KOMIIBIOTEPY, UX MOXKHO HCIOJIb30BaTh Ul PELICHMs 33134 KaK «4YepHbIe
SUIMKW», HE BHUKAs BO BHYTPEHHHE MEXaHU3MBbI UX (DYHKIIMOHHPOBaHU. M3 S3bIKOB 0OBEKTHOTO
IPOrpaMMHUPOBAHUs, MOMYJISAPHBIX Cpelu NpOPEecCHOHANOB, CIENyeT Has3BaTb, IPEXKAE BCEro,
Cut+, ans Gosiee MUPOKOTO Kpyra MPOrPaMMUCTOB NPEANOYTHUTENbHBI cpenbl Tuna Delphi u
Visual Basic.

IIpy wncnosb30BaHMM AEKJIAPATUBHOIO S3bIKA IIPOIPAMMHUCT YKa3blBAET HCXOJHBIE HH-
(opMalMOHHbIE CTPYKTYPhl, B3aUMOCBSI3U MEXJIYy HHUMH M TO, KAKUMHU CBOMCTBAMHU JOJIKEH
oOnagarh pe3ynbTar. [Ipu aToM mpoueaypy ero noyyuyeHus («ajaropurm») NporpaMMUCT HE CTPOUT
(mo xpaitHeil mepe, B uaeaie). B 3Tux s3pIkax OTCYTCTBYET IMOHSITHE «OINEpaTop» («KOMaHIay).
JlexiapaTuBHBIE S3BIKM MOYKHO TOApA3JeNuTh Ha JiBa CeMeWcTBAa - JIOTMYECKUE (TUIUYHBINA
npencraButend - [Iponor) u ¢ynkunonansubeie (JIucm). Ilo Bceill BUAMMOCTH, HENpOLEAYpHbIE
A3BIKM MMEIOT Oosbiioe Oyaymiee. Bee ckazaHHOe Bblllle MOKHO OTOOpA3uUTh CXEMOM — KpyIHO-
CTPYKTYpHOM KilaccupuKalnuend S3bIKOB IporpaMMupoBaHMs. B Hell yka3aHbl OCHOBHBIE
METOI0JIOTUH TPOIPaMMUPOBAHNUS; B HUKHEM PAIY - TUIIMUHBIE 3BIKM COOTBETCTBYIOIIMX TPYIIIL.

6.1.2. O630p A3bIKOB NPOrpaMMmnpPoOBaHNA BbICOKOrO YPOBHS

Fortran (®opTpaH ). lNepBbIn KOMOUANPYEMBIA A3bIK, CO34aHHbIA [XUMOM
Bakycom B 50-e rogbl. OCHOBHbIM KpuUTEpMEM Mpu pas3paboTke KOMNUAATOPOB
dopTpaHa aBnsieTcs aEKTUBHOCTL UCNOMHAeMoro koga. B dopTpaHe Bnepsble
Obin peanu3oBaH psag BaXKHEWLWWUX MOHATUA NPOrpaMMMpOBaHUS, HO cO3daHue
nporpaMmmbl He o4YeHb yaobHo. OgHako Ans 3Toro si3bika 6bIN0 cCo34aHO OrpOMHOE

KonuyectBo  ©mbnunotek,  noaTomy dopTpaH  nNpogorKaeT  aKTUBHO
ncnonb3oBaTbCs BO MHOrMX opraHudaumax. Cendac Begytca paboTbl Hag
oyepegHbIM  CTaHOapTOM dopTpaHa (HPF) pgona  napannenbHbIX

CynepKOMMbIOTEPOB, CO MHOXECTBOM NPOLIECCOPOB.

Cobol (Ko6oir). DTO KOMIMIMPYEMBIA S3BIK I MPUMEHEHHS! B 2)KOHOMHUYECKOU 001acTH U
pemienuss OusHec 3amad, pa3paboTaHHbli B Havane 60-x romoB. Otinyaercss OOJBIION
«MHOTOCJIOBHOCTBIO»- €TI0 OIEepaTOpbl MHOT/A BBHITJSIAAT Kak OOBIYHBIC aHTIHiCKHe (pas3pl. B
KobGone Oblmu peann30BaHbl OY€Hb MOIIHBIE CPENCTBA PAaOOTHI C OONBIIUMHU OObEMaMH JaHHBIX,
XpaHSIIMXCS Ha pa3jMYHBIX BHEIIHUX HOCHUTENIX. Ha 3TOM s3bIKEe CO3JaHO OYEHb MHOTO
MPUIOKEHUH, KOTOpbIE aKTUBHO OJKCIUIYaTHPYIOTCS M ceromHs.  JlOoCTaTo4Ho cKa3arh, 4YTO
HanOospmyro 3apraty B CIIA momydaroT mporpamMmmuctsl Ha Kobore.
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Algol (Anron). Kommunmupyemslid s3bIK, co3gaHHbid B 1960 roay. bein nmpu3HaH 3aMeHUTH
®optpan, HO U3-3a O0JIee CIOKHON CTPYKTYpHI HE MOTYUYHII IIMPOKOTo pacnpocTtpaHeHus. B 1968
r. Obula co3gana Bepcusi ANTon-68, Mo CBOMM BO3MOXKHOCTSM U CETOJHS ONepekarolas MHOTHE
S3BIKA TIPOTPAMMHUPOBAHUS, OJHAKO HM3-32 OTCYTCTBHSA JOCTAaTOYHO 3(P(PEKTUBHBIX KOMIIBIOTEPOB
JUISL Hee He YAaJIOCh CBOEBPEMEHHO CO3AaTh XOPOIIUE KOMITHIIATOPHI.

Pascal (Ilackanp). Co3pan B koHue 70-X TOJ0B OCHOBOIIOJOKHUKOM MHOKECTBA HIEH
coBpeMeHHOro mnporpammupoBanus Huknaycom Buptom. Bo MHOrom namomunaet Aurois, HO B
HEM YKECTOYEeH psAa TpeOoBaHMH K CTPYKType MpOrpaMMbl M HMMEIOTCS BO3MOXKHOCTH,
MO3BOJIAIONINE YCIIEHIIHO MPUMEHSTh €r0 P CO3JaHUH KPYITHBIX TPOEKTOB.

Basic (belicuk). [lnst 3TOro s3plka UMEIOTCA U KOMIMJISATOPBI, U MHTEPIPETATOPHI, a IO
MOMYJISIPHOCTH OH 3aHUMAET MepBoe Mecto B mupe. OH co3aan B 60-x rogax B kauecTBe y4eOHOTO
A3bIKa U OYEHb IIPOCT B U3yUEHUH.

C (cu). bein cozman B naGopatopum Bell m mepBoHauaabHO HE paccMaTPHBAICH Kak
mMaccoBelid. OH TUTaHMpOBaJCs Ais 3ameHbl AccemOiepa. Cu Bo MHOroM moxoxk Ha Ilackams u
UMeeT JOTOHUTEIbHbIC CPEACTBA i MPSIMON paboThl ¢ maMsThio (yka3zarenu). Ha aToM si3bike B
70-X ronax HamMCaHO MHOYKECTBO NMPHUKJIAJAHBIX U CUCTEMHBIX Iporpamm M psja u3BecTHbIx OC
(Unix).

C++ (Cut+). D10 00BEKTHO-OPHEHTUPOBAHHOE paciiupeHue s3pika Cu, co3naHHoe bbspHOM
Crpayctpynom B 1980romy. MHOECTBO HOBBIX MOIIHBIX BO3MOXKHOCTEH, MO3BOJIMBIIUX PE3KO
HOBBICUTH POU3BOAUTEIBHOCTH MPOrPAMMUCTOB, HAJIOXKUJIOCh HA YHACJIEOBaHHYIO OT si3bika Cu
OTpeieNIeHHYI0 HU3KOYPOBHEBOCTh. B pe3ysbTare 4ero co3jaHue CIOKHBIX U Ha/IEKHBIX MPOTrpamMm
TpedyeT OT pa3pabOTYUKOB BHICOKOTO MPO(HECCUOHATLHOTO YPOBHS.

Java ([IxaBa, SIBa). DTOT sI3bIK ObUI cO3/1aH KoMmaHuel Sun B Havane 90-X rojoB Ha OCHOBE
Cu++ nyrem UCKIIOYEHMs U3 HErO HU3KOYPOBHEBBIX BO3MOXKHOCTEM, TJIaBHAsi OCOOEHHOCTb 3TOTO
A3bIKa KOMITWJISIIMSL HE B MAalIMHHBIA KOJ, a B MJIATQPOPMHO - HE3aBUCHUMBIH OalT-KOA (Kaxmas
KOMaH/1a 3aHUMAaeT OJUH 0alT). DTOT 0ANWT-KOJ MOXKET BBITIOJHITHCS C TTOMOIILI0O HHTEPIPETATOPA
BUpTyanbHoi Java —mammsbsl JVM (Java virtual machine), Bepcun KOTOpOi co37jaHbl CETOIHS A
mo0bIx minaTgopM. bnaronmapst HanMuMIO MHOXKECTBa Java-mMallmH mporpamMmbl Ha Java MOXKHO
MEPEHOCUTh HE TOJBKO HA YPOBHE HMCXOTHBIX TEKCTOB, HO W HA ypOBHE JBOWYHOIO OalT-KOAa,
MI03TOMY IO MOMYJISIPHOCTH SI3bIK SIBa CeroAHs 3aHMMAaeT BTOpoe MecTo B Mupe nocie beiicuka.

Ocoboe BHHMaHHE B pa3BUTHM 3TOTO fA3bIKA YAEISAETCS JIBYM HAlpaBJICHUSAM: MOAJCPKKE
BCEBO3MOXKHBIX MOOWJIBHBIX YCTPOMCTB M MHKPOKOMIIBIOTEPOB, BCTPAaMBAEMBIX B OBITOBYIO
TEeXHUKY (TexHoiorus Jini) U cozmaHue TiarGOpMHO - HE3aBUCHMMBIX MPOTPAMMHBIX MOMIYJEH,
CIOCOOHBIX pPabOTaTh Ha cepBepax B TJOOAIBHBIX U JIOKAIBHBIX CeTAX ¢ pasnuuHbiMu OC
(Texnonorus Java Bens). [Toka 0CHOBHOI HEJOCTAaTOK 3TOTO s3bIKa — HEBBICOKOE OBICTPOJICHCTBHE,
T.K. A3BIK SIBa HHTEPIIPETUPYEMBI.

6.1.3. AA3bIkn nporpammupoBaHus b

Orta Tpynna OTIMYaeTCs OT AaJrOPUTMHUYECKUX S3BIKOB, MPEXAE BCEro pellaeMbIMU
3agayamu. Ilepsoie B/l mosBUiINCh OYEHb paHO, KaK TOJBKO MOSBUJIACH MOTPEOHOCTh B 00pabOTKe
00JIBIINX MacCUBOB MH(OPMAIMK U BBIOOPKE TPYII 3aMUCei M0 OmpeAeIeHHbIM Mpu3Hakam. J{is
9TOro OBUT CO3/IaH CTPYKTYPUPOBaHHBIA s3bIK 3ampocoB SQL. OH ocHOBaH Ha Morydeu
MaTeMaTHYECKOM TeOpUH U MO3BOJIET BBHITOIHATH 3 exTuBHyI0 00padboTKy bJl, Manumynupys He
OTIENTFHBIMH 3aIMCSIMH, a TPYIIAMH 3aIHACEH.

6.1.4. A13bIkn nporpammupoBaHus ana UHTepHeTa

HTML. S3bix nyist opopmiieHHs AOKyMEHTOB. OueHb MPOCT U COAEPKUT dJIEMEHTapHbIE
KOMaHJbl (OpMATUPOBAHUS TEKCTa, J00aBIEHHS PHCYHKOB, 33JaHus MIPU(GTOB M IBETOB,
OpraHM3aly cchlIoOK W Tabmuu. Bce Web — crpanunsl Hanucansl Ha si3bike HTML wnum
UCIIOJIB3YIOT €r0 PaCILUPEHHUSL.

Bomnpocskl 111 caMOKOHTPOJIS

1. Kakue sf3bIKM IPOrpaMMUPOBAHUS BBICOKOTO YPOBHS Bbl 3HaeTe?
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2. Kakwue s3bIKH IPOrpaMMHUPOBAHUS AaKTUBHO MCTIOJIB3YIOTCSI M CETOIHS?

Jlekyus 6.2. Cmpameauu peweHusi 3aday

6.2.1. 3Tanbl NOAroTOBKM U peLUeHUA 3a4a4 Ha KOMNblOTEpe

KommproTep mpenHazHadeH il PEIIeHUs Pa3HOOOPa3HBIX 33a4: HAYYHO-TEXHHUYECKUX,

WHXEHEPHBIX, Pa3pabOTKH CHUCTEMHOTO0 MIPOrpaMMHOro obecredeHus, OOydeHUus, YIpaBlICHUS
MIPOU3BOJICTBEHHBIMU IpolleccaMu U T.J1. B mpoiiecce mOAroTOBKU M PEIICHHUS HAa KOMIIBIOTEpE
HAyYHO-TEXHUYECKUX 3a/1a4 MOYKHO BBLACTUTH CIEAYIOIIUE ITAIIbI:

l.

Ilocmanoska 3adauu — GOPMyYIHUpYETCs LENb PEHICHUs 3a/1a41, TOAPOOHO OMUCHIBACTCA €€
COJIEpKaHue; MPOBOJUTCS aHAJIU3 YCIOBUM, IIPU KOTOPBIX PEIAETCs MOCTaBICHHAs 3a/4a4a,
BBISIBIISIETCS 00JIaCTh OTIpEIeIeHUs] BXOAHBIX ITapaMeTpOB 3a1auH.

Dopmanvroe nocmpoenue mooeau 3a0auu — TPEANOJIaraeT IOCTPOEHUE MOJEIH C
XapaKTepUCTUKAMH, a/leKBaTHBIMU OPUTMHATY, HA OCHOBE KAaKOro-Iub0 ero (pu3nyeckoro
WM HHGOPMALMOHHOIO NPUHIMIA; aHAIU3UPYETCS XapakTep M CYIIHOCTh BEJIHWYMH,
HCIIOJIB3YEMBIX B 33/1a4€;

Ilocmpoenue mamemamuueckou Mmoodenu 3a0auu — XapaKTepU3yeTcs MaTeMaTHYeCKOM
dbopmanuzanueit 3agaum, IpU KOTOPOW CYIIECTBYIONIME B3aWMOCBSI3M MEXIY BEIMYMHAMU
BBIPAYKAIOTCS C MOMOILBIO MAaTEMaTUYECKUX COOTHOIIEeHuH. Kak npaBuiio, MaTemMaTH4ecKast
MOJIETb CTPOUTCS C ONPEAEIEHHON TOUHOCTbIO, TOMYIIEHUAMU U OTPAHUYECHUSMU;

Buibop u obocunosanue memooa pewienuss — MOJIETb PEUICHUS 3aJa4yd peau3yercs Ha
OCHOBE KOHKPETHBIX IPUEMOB U METOJNOB pemieHus. B OoibmIMHCTBE cllyyaeB
MaTeMaTHYeCKOe OIMCaHME 3a/Jayd TPYJHO IE€PEeBECTH Ha MAaIlMHHBIA s3bIK. BbpiOop u
HCIIOJIB30BAaHUE METOJA PEUICHUs IIO3BOJSET CBECTH PEIICHHME 334a4d K KOHKPETHOMY
Habopy MamMHHBIX KoMaui. [Ipu oOocHOBaHMM MeTO[a peleHHs pPaccMaTpPUBAIOTCA
BOTIPOCHI BIHMSHHS PA3UYHBIX (PAKTOPOB M YCIOBHW HA KOHEYHBIN pe3yJbTaT, B TOM YHCIIE
Ha TOYHOCTh BBIUHCIICHHMH, BpeMs peLIeHMs 3a/aud Ha KOMIIbIOTepe, TpeOyeMblili o0beM
naMmsTi " JIp.;

Ilocmpoenue ancopumma — Ha JAHHOM JTalle COCTABIISIETCS AJITOPUTM PELICHMs 33aJauH, B
COOTBETCTBHH C BRIOPaHHBIM METOJIOM pemeHus. [Ipomecc 00paboTKM TaHHBIX pa30uBaeTcs
Ha OT/eJbHbIE OTHOCUTEIILHO CaMOCTOSATENbHbIE OJIOKHU, ONPEIeIIeTCs MOCIE0BaTEIbHOCTD
BBITIOJTHEHUS 3TUX OJIOKOB;

Cocmasnenue npocpammvl — ANTOPUTM pELICHUS IEPEBOJUTCA HAa KOHKPETHBIN SI3BIK
IIPOrpaMMHUPOBAHNS;

Omaaoka npozpammbsl — MPOLECC YCTPAHEHHUs] CHHTAKCHMYECKMX M JIOTMYECKMX OLIMOOK B
nmporpamme. B mporecce TpaHCISIUM MPOTPaMMBI € IOMOIIBIO CHHTAKCHYECKOTO H
CEMAHTUYECKOTO KOHTPOJS BBIABIAIOTCA HENONYCTUMBIE KOHCTPYKLIMH M CHUMBOJIBI JIS
JAHHOTO $3bIKa MPOrPaMMHUPOBAHUA. 3aTeM HpPOBEpsieTCsl JIOTMKAa pabOoThl MPOrpaMMbl B
IIPOLIECCE €€ BBINOJIHEHUS C KOHKPETHBIMU UCXOJAHBIMH JTaHHBIMU. [[J1s1 3TOr0 MCIIONb3yIOTCS
CHelHalbHble METOJbl M OTJaJYUKH, BBIMOJHAIOLIME CHEUAIbHbIE ACHCTBHUS Ha JTare
OTJa/IKH, TAKME KaK yJaJ€HUE, 3aMEHAa WJINM BCTaBKAa OTAEIBHBIX OINEPATOPOB WJIM LENBIX
(bparMeHTOB NIpPOrpaMMbl, BBIBOJ IPOMEXKYTOUHBIX pE3yJIbTaTOB, MU3MEHEHHE 3HAYCHUM
3aJIaHHBIX IEPEMEHHBIX U JIp.

Pewenue 3a0auu na xomnvromepe u aunanus pezynomamos. IlepBoHaAYaIbHO BBINOJIHAETCS
MHOT'OKPaTHOE peIIeHHe 3a/Jaud Ha KOMIIBIOTEpE Ui PAa3IUYHbIX HAOOpPOB MCXOIHBIX
naHHbIX. [lomydaeMble pe3ynbTaTsl aHATM3UPYIOTCS CHEUATMCTOM, MOCTABUBIIMM 33/1a4y.
PazpaGoranHas mporpaMma IOCTaBJISETCS 3aKa3yMKy B BHJIE TOTOBOM K HCIHOJIHEHUIO
MaIllMHHOM NporpaMMsbl. K Hell nmpunaraercs TOKyMEHTAalMs, BKIFOYAONIasi HHCTPYKIHIO 110
9KCILTyaTaly.

B 3amagax pgpyroro THma HEKOTOpBIE JTambl MOIYT OTCYTCTBOBaTh. Hampumep,

IPOEKTHUPOBAHKE MPOTPAMMHOI0 o0ecTiedeHrs: He TpeOyeT MOCTPOCHUSI MaTeMaTHUECKOW MOJIEIH.
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Bce atambl TecHO cBs3aHBI Mexay coOoil. Hampumep, aHanu3 pe3yabTaTOB MOXKET NMPUBECTH K
HEOOXO/IMMOCTH BHECEHHsI W3MEHEHHH B NPOrpaMMy, alTOPUTM, METOJ pEIICHHUS WM JaXKe B
MIOCTaHOBKY 3aJa4HU.

Bomnipocsl 111 CAMOKOHTPOJIS
3. UYro Ha3bIBAIOT CUCTEMOM MPOrpaMMHUPOBAHUsA?
4. YTo HY)XHO JIJIsl CO3/IaHUs IPOTPAMMBI?
5. IlepeuncnuTe 3Tanbl IOATOTOBKH U PEIICHUS 33]a4 HA KOMIIBIOTEPE.

ba3bl 1aHHBIX

Jlekyus 7.1. ba3bl OaHHbIX U cucmeMbl ynpaesJsieHus1 6azamu OaHHbIX

7.1.1. OCHOBHbI€e NOHATUA 06a3 AaHHbIX

basa Oannvix — 5TO oOpraHM3oBaHHAs CTPYKTypa, MpelHa3HaueHHas s XpaHEHUs
uHpopmanuu. C moHsATHEM 0a3bl JAHHBIX TECHO CBSA3aHO TOHSTHE CUCMeMbl YnpagieHus 0a3ol
dannvix (CYBJl). DTO KOMILIEKC TPOrpaMMHBIX CpPEICTB, MpPEAHA3HAUYEHHBIM ISl CO3JaHUS
CTPYKTYpbl HOBOW 0a3bl, HANOJIHCHHS €€ COACPKHMBIM, PEAAKTHPOBAHUS COACPKHUMOIO U
Buzyanuzanuss uHpopmarmu. llox eusyanuzayueti ungopmayuu 6a3pl TOHUMAETCs OTOOP
0TOOpakaeMbIX JAHHBIX B COOTBETCTBHUHU C 33JJaHHBIM KPUTEPHEM, X YHopsaodeHue, opopmiieHne
U TIOCTIeIyIOIIasl BblJjaua Ha YCTPOHCTBO BBIBOJA UJIH Mepeaya Mo KaHajaM CBSI3U.

Ceromnsa 6onpmuHcTBO CYBJ[ MO3BONSIOT pa3MmemiaTh B CBOMX CTPYKTYpax HE TOJBKO
JaHHble, HO M MeTOAbl (T.e. MPOTrPaMMHBIA KOJ), C TOMOIIBIO KOTOPBIX MPOUCXOAUT
B3aMMOJICHCTBHE C TIOTPEOUTETIEM WIH C JAPYTUM MPOTrPAMMHO-ANIAPATHBIM KOMILIEKCOM. Takum
00pa3oM, MOKHO CKa3aTh, YTO B COBPEMEHHBIX 0a3axX NaHHBIX XPaHATCS HE TOJBKO JaHHbBIE, HO U
uH(popMaus.

7.1.2. Knaccudmkaumsa b[j

ITo Texnosorumm o0padorkm naHHbiXx b/l moapasnenstoTrcs Ha yenmpaiuzoéanHvie H
pacnpeoeneHnnbie.

Llenmpanuzoeannas b]l XpaHUTCS LENUKOM B MaMATH OJHOM BBIYMCIUTEIBHOU CHUCTEMBI.
Ecnu cucrema BXOJUT B COCTaB CETH, TO BO3MOKEH JOCTYI K 3T0i b/l npyrux cucrem.

Pacnpeoenennasa BJl cocTOMT U3 HECKOJBKMX, BO3MOXKHO MEPECEKAIOIIUXCS WIH
nyonupyromux apyr gpyra bJl, XpaHUMBIX B MaMATH pa3HBIX BBIYUCIUTENIBHBIX CHCTEM,
00BbETMHEHHBIX B CETh.

ITo cmoco0y mocryma Kk agaHHbIM b/l pacnpenensrorcs Ha JIOKAIBHBIA M YAAJICHHBIN
(cereBoit) moctym.

Jlokanvuwiii docmyn nipeanonaraet, utro CYBJ] o6padateiBaetr B/, koTOopas xpaHuTCs Ha
TOM K€ BBIUYMCIIUTEIIBHON CUCTEME.

Yoaneunwviti 0oocmyn — sto oOpamenue k bJl, xoTopas XpaHUTCS Ha OJHOW U3 CHCTEM,
BXOJSIIIUX B KOMIBIOTEPHYIO CETh. YJAJICHHBIH JTOCTYNl MOKET OBITh BBINOJIHEH 10 MPUHIUITY
(aiin-cepBep WU KIIMEHT-CEPBED.

ApXUTEKTYpa ¢paiin-cepgep TpennojaraeT BBIJEIEHHE OJHOTO M3 KOMIIBIOTEPOB CETH
(cepBep) nmnsi xpaneHus ueHTpanmm3oBanHoi bJl. Bce ocrampHble KOMIBIOTEPHI CeTH (KIMEHTHI)
UCTIOJIHAIOT POJIb pabounX CTAHIMNA, KOTOPbIe KOMUPYIOT TpeOyeMyto 4acTh IeHTpaan30BaHHON B/
B CBOIO MaMsTh, IZl€ M TNPOUCXOAUT oOpaborka. [Ipu OonbplION HMHTEHCHMBHOCTH 3alpPOCOB K
LeHTpanu3oBaHHold b/l yBenuumBaeTcss Harpyska Ha KaHaJlbl CETH, YTO NPUBOJAUT K CHHUKEHUIO
npousBoauTensHocT UC B 1ienom.

ApXWUTEKTYypa KIueHm-cepgep NPEINONAraeT, 4To CEPBEp, BBIACICHHBIN A XpaHEHUS
neHTpanu3oBanHoi bJl, MOMONMHUTENBHO MPOU3BOIUT 00pabOTKY KIMEHTCKUX 3ampocoB. KIWMHTHI
MOJy4aloT MO CEeTU YXe oOpaboTaHHBIE NaHHbIC. YUUTHIBAs LIMPOKoe pacmpoctpanenue b/ B
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CaMbIX Pa3lIMYHBIX O00JIACTSX, B MOCJIEIHEE BPeMsl apXUTEKTypa KIMEHT-CEpBEp MPUMEHSICTCS U Ha
OAUHOYHBIX BBIYUCIIUTCIBHBIX CHCTEMax. B »tom cjIydac KIMUCHT-IIpOrpaMma, KOTOpOI>'I
noHano0mIuCh aaHHbie U3 BJl, mocekutaeT 3ampoc cepBepy-lporpamme, YIIpaBIIsIOIICH BeleHUEM
b/l, Ha crneuuansbHOM YHUBEPCAIbHOM s3bIke 3ampocoB. CepBep MepechliaeT MPOrpaMMHbIE
JIaHHBIE, SIBISIOINNECS pe3ysibTaToM moucka B BJl mo ee 3ampocy. DToT crocod ymaodeH Tem, 4To
nporpaMMa-KIMeHT He o0s3aHa cojaepikaTh Bce (DYHKIMHM MojaiepkaHus u BeacHus bJI, stum
3aHMMaeTcsi cepBep. B pe3ynbTare ynpolaercs HamucaHHe MporpaMMm-kineHToB. Kpome Toro, K
CepBepy MOXKET 00paIarbcs T1000€ KOIMIECTBO KIMEHTOB.

7.1.3. Buabl CTPYKTYp AaHHbIX

B un(popmaTuke COBOKYIHOCTh B3aUMOCBSI3aHHBIX JIaHHBIX Ha3bIBAeTCs MH(POPMALMOHHON
CTPYKTYpOM, UM CTPYKTYPOU JaHHBIX.

TadanuyHasi WM peJsiiiMOHHAS CTPYKTYpa

[IpennonoxuM Mbl XOTUM coOparh MHPOpPMANKI0 00 anb00Max My3BIKAJIBHBIX TPYIII.
[Tycts umeetcst nHpopManust 0 HeKOTopbIX ansbomax: 1965, Led Zeppelin 4, Lp, Help!, Atlantic,
1971, Lp (England), EMI, 1970, Flash Gordon, Parlophone, 1980, Led Zeppelin 3, Soundtrack, Lp,
Atlantic. OTOT cIMCOK Majo O YeM roBOpHT. M3Biieub Kakyro-11u00 nHGOpMaLKIO U3 3TOro Habopa
JTAHHBIX MPAKTUYECKU HEBO3MOXKHO.

[IpencraBum nanubie B Buae Tadm. 7.1.1.

Tabnuma 7.1.1.

Nudopmanus 00 a1p00Max My3bIKAJIbHBIX IPYIII

Ha3Banmue aib00ma I'ox BBINYyCKA Tun ®upma aabboma
Help! 1965 Lp (England) Parlophone

Led Zeppelin 4 1971 Lp Atlantic

Led Zeppelin 3 1970 Lp Atlantic

Flash Gordon 1980 Soundtrack EMI

Tenmepp BoOCHpUHUMATh W HUCHOJB30BATh HMHPOPMALMIO CTAJ0 Tropa3fo ynoOHee.
[TpencraBnenHas tabnuua siBisercs MHGOPMALMOHHON Moaeablo. O0bEKTaMu, OTPa)KEHHBIMH B
3TOM MOJENH, SBISIOTCS MY3bIKaJbHbIE albOoMa (Ipym), MpUYeM BCE JaHHbIE B3aMMOCBSI3aHBI.
CoiicTBaMU 3THX OOBEKTOB HaxXoOAsATCs B crosidnax Ttadnuiel («Ha3Banue anmbOomay, «lon
BhINyckay, «Tum ansbomay, «Pupmay), UX Ha3bIBalOT ATPUOyTaMH 0O0bEKTOB. TakuMm oOpazom,
KaXKaasi CTpOKa TaOJMIbl — €CThb COBOKYMHOCTh aTpuOyTOoB 0OBekTa. Takylo CTPOKY Ha3bIBarOT
3aIHChIO, a CTOJIOEL] — MOJIeM 3aIUCH.

TaOnuuHas opraHu3anys JaHHBIX MO3BOJSET MOMYYUTh JOMOJTHUTEIbHYIO HH(POpPMAIUIO,
MIOMUMO CBEJICHUH, yKa3zaHHBIX B aTpuOyTax. K npumepy:

Kakas IpyIa BEITYCTHIIAa O0JbIe aTb00MOB 32 OIpeIeNIeHHBIN MTepHOT,;
YHCII0 aTbOOMOB JJaHHOM T'PYIIIb;

CKOJIbKO MMeeTcst annb0oMoB Tuma Soundtrack (My3bIka K GUIBMY);
Kakas (pupmMa BBITyCTHIIa HAaHOOJIbIIIEe YNCIIO aTbOOMOB JAHHOM TPYIIIIHL.

Vlepapxmueckasa CTPYKTypa

I'pynmia
Ace of Base

Anb0om Anp00M
Happy Nation The Bridge




All that
she wants

Happy
Nation

Wheel of
Fortune

Beautif
ul life

Que.

sera

I'never
I’'m sorry

Puc. 7.1.1. Tlpumep nepapXxudeckoi OpraHu3aiu JaHHbIX

Jiis  wepapxudeckoil CTpyKTypel (puc. 7.1.1) xapaktepHa MOAYUHEHHOCTh OOBEKTOB
HUKHETO YpOBHSI 00bEKTaM BEPXHEIro yPOBHSI.
BaxxHO OTMETHTH, YTO B JEpeBe, MEXAY BEPXHUMU W HWKHUMH OOBEKTaMHU, 3aJaHO
OTHOIICHHE «OJWH KO MHOTMM» (T.€. OJHOM TpyIIe COOTBETCTBYET MHOIO allbOOMOB, OJHOMY
anb00My COOTBETCTBYET MHOTO IIECEH).
B atpulyrax, onuchIBaIONMX NECHIO, HET Ha3BaHUs ajJbOOMa, HO IO JUHUSIM CBA3H MOXXHO
CKa3aTh, Kakas TeCHA NPUHAMICKUT anbOomy. [lo JMHHMSAM CBSI3M MOKHO TaKkKe ONPEICIIHUTH
MPUHAJJIKHOCTD ajbboma rpyiie. 13 qanHoi nepapXudeckoil CTpYKTYpbl MOXKHO Y3HATh:
e B kakoM anp00Me OOoJIbIIIe MECEH;

e  Uucno anpO0MOB BBINTYIIEHHBIX [PYIION;
e Ecrtp 11 B annbOOMax 0IMHAKOBHIE NTECHH U T.1I.

CereBas cTpyKTypa

CeTeByI0 CTPYKTYpY JaHHBIX MOXKHO MPEICTaBUThH B BUJE CXEMBI, puc. 7.1.2.

Joxenn Cecunust Menun JI>xoHac Vb
Beprpen beprpen Ierep Okbepr
Poct 170, Poct 168, Pocr 188,
5 5 beprpen 5
PIOHETKA, JIOHJTHHKA, JIOH/TUH,
Pox 29.05.72 Pox. 31.10.70 Pocr 190, Pox. 06.12.70
[IlateH,
Pon.
I [
BOKAaJ Comno — bac — rurapa YV napuele
ruTapa KORD CASIO

Puc. 7.1.2. Ilpumep ceTeBoil OpraHu3aluy JaHHBIX
B 3TOM citydae ecTh 1Ba ypOBHS B3aMMOCBSA3aHHBIX OOBEKTOB, HO OTHOILIEHUSI MEXAY HUMU
«MHOTHE KO MHOTMM». [J15151 Ha CXeMy MOXHO OIPEIEIUTb, KAKUMU HHCTPYMEHTAaMU BIAACET
MY3BIKaHT, SIBJISIETCS JIN OH BOKAJIUCTOM.
Cxema Mo3BOJIsIeT OTBETUTH Ha CIIEIYIOIINE BOIIPOCHI:

e T'urapsl, Kakoi GUPMBI IPEANOYNUTAET OOIBIIMHCTBO MY3BbIKAHTOB;

e Kaxkoii My3bIKaHT Bi1aJie€T HAaHOOIBIIUM KOIMYECTBOM HHCTPYMEHTOB U T.]I.
[TocTpoeHne CTpyKTypbl JAHHBIX IPOUCXOINT B CIECAYIOIIEM MOPSAJIKE:
e  OmnpenensroTcsi 00bEKTHI ONTUCAHUS,

e Ormnpenensitorcs CTPYKTYPBI 3TUX 00BEKTOB;
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e BriGupaercs TN CTPYKTYpbI, OTOOpa)KAOLIUI OTHOILIEHUSI MEXIy 0ObeKTaMu (Tabiuy4Has,

Hepapxmuieckas, CCTeBaSI);

e CrpouTtcst KOHKpeTHast HH()OpMaIIMOHHAs CTPYKTYpA.

7.1.4. Buanl 0a3 naHHBIX.

JlanuM OCHOBHOE ompeneneHue. baza JTaHHBIX — 3TO pealu30BaHHAS C IOMOIIBIO
KOMIThbIOTEpa HWH(POPMAIIMOHHAS CTPYKTypa (MOJENb), OTpaxkaromias COCTOSHHE OOBEKTa U HX

OTHOLICHHUA.

[Tockonbky ocHOBy 0001  BJ]

COCTaBJIACT

UH(POPMALIMOHHAS

CTPYKTYpa,
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COOTBETCTBEHHO BO3MOKHOCTSIM OPTraHU3allUU PENSLHUOHHBIX (TaOJIMYHBIX), HEPAPXUUYECKUX HIIU
CETEeBBIX HMH(OPMAIIMOHHBIX CTPYKTYp CYIIECTBYIOT M aHaiormuHbie Buiasl bJl. B Hux nanHbie
MpeJICTaBICHbI B popMax, aleKBaTHBIX COOTBETCTBYIOLUM CTPYKTYpaMm.

OmnbiT ucnons3oBanus bJl mo3BomseT BRIACINUTH OOIIHI HA0Op MX PaboUYNX XapaKTEPUCTHUK:

e [Ilonmnora — yem monHee BJI, TeM BeposiTHEe, YTO OHA COACPNKUT HYXKHYIO HH(POPMAIIHIO
(oaHAKO, HE TOJDKHO OBITh N30BITOYHON HH(OPMAIIH);

e [IpaBunbHas opraHmsanus — 4eM JIydllle CTpyKTypupoBaHa bJl, Tem jerdye B HEH HaWTu
HE00XO0IMMBbIE CBEJICHUS;

e AxrtyanbHOCTh — Jit00as BJl MokeT ObITh TOYHOW M TIOJHOH, €CIM OHa IOCTOSTHHO
OOHOBJISIETCS, T.e. HEOOXOAMMO, 4YTOOBI 0a3a MAHHBIX B KaXKIbIi MOMEHT BPEMCHH
MIOJIHOCTBhIO COOTBETCTBOBAJIA COCTOSIHUIO OTOOPa)kaeMoro €10, 00beKTa;

e VYnoOcTBo ans ucnonb3oBanusi — bJl nomkHa ObITH MpocTa U yaoOHA B UCIONb30BaHUH, U
MMETh Pa3BUTHIC METOIBI JOCTYIIA K JTF000M YacTu WH(OPMAIIUH.

Haubonee pacrnpocTpaHeHHBIMU SABIAIOTCS pensinuoHHble B/, yem wuepapxuueckue u
CeTEeBbIE, KOTOpPhIE HE MOTYT OBITh peaJM30BaHbl C MOMOIIbI0 HamOojee monyisapHbix CYBJI,
Bxosaumx B coctaB [10 OBM. [Toatomy MBI paccmoTpum noapobHee pensunonssie /1.

Jlekyus 7.2. PensyuoHHble B/]

HaszBanue «pemnsiuroHHbIE» (B IEpeBOje ¢ aHIJ. relation-OTHOLIEHHE) CBSI3aHO C TEM, YTO
Ka)k/1asi 3aIUCh B TAOJHUIIE COJEPIKUT HH(OPMAIIHIO, OTHOCSIIYIOCS TOJIBKO K OJHOMY KOHKPETHOMY
0o0bexTy. BJl MOryTr conepxarb pasid4Hble OOBEKTbI, HO OCHOBHBIMH OOBekTamMu Jt000i BJ]
apisatoTcs ee TaOnunbl. [lpocreitmas B[ umeer xors Obl oaHy Tabsuny. COOTBETCTBEHHO,
cTpykTypa npocreiiiieid b/l ToxxaecTBeHHO paBHa CTpykType ee Tabmuibl. CTpyKTypy TaOaHIIbI
npocreimend b/ cocraBnsaroT mons u 3anucu. Ecnim 3ammceil B Tabiuile moka HET, 3HAYUT, €€
CTpyKTypa oOpa3oBaHa TOibko Habopom mnoiseil. Opnako, uame, BJl crpositcss Ha OCHOBe
HECKOJIbKUX TaOJIUII, CBSI3aHHBIX MEX]ly cO00M uepe3 oOuue aTpuoyThl.

7.2.1. CBoncTtBa noneun b/

ITons B/ He mpocTo OmMpenensitoT CTPYKTYpy 0as3bl - OHHM €lle OINpeNeNsioT I'PYIIOBbIE
CBOMCTBA JAHHBIX, 3alIMCBIBAEMBIX B SYEHKH, IPUHAAICKANIME KAXAOMY M3 mojed. Paccmorpum
OCHOBHBIE CBOIicTBa nojei Tabmui, Ha npuMmepe CYB/] MS Access.

Hms nons - ompenensier, Kak cleayeT oOpamiatbCsi K JaHHBIM JTOrO TMOJSL TpU
aBTOMATHUYECKUX omepalnusx ¢ 0a3oil (0 yMOJIYaHUIO UMEHa IOJIeH MCIONb3YIOTCS B KauecTBe
3aroJIOBKOB CTOJIOII0B TaOJIUIIb);

Tun noas - onpenensieT TUN JAHHBIX, KOTOPbIE MOTYT COAEPKATHCS B IaHHOM I10JIE;

Paszmep nona - onpenensier npeAenbHYIO UIMHY (B CHMMBOJAX) JaHHBIX, KOTOPHIE MOTYT
pa3Menarbes B JaHHOM II0JIE;

@opmam nons - ompenenser crnocod QGopMaTHpOBaHUS ~JAHHBIX B SYCHKax,
MPUHAJISKALUX TOJIIO;

Macka 6600a - ompenensier (Gopmy, B KOTOPYIO BBOJSTCS JlaHHbIE B 1oje (CpeicTBa
ABTOMATHU3AINH BBOJIA IaHHBIX);

Iloonucw - onpenenseT 3arojIOBOK CTOJIONA TaOJIHIIBI IS JAHHOTO TOJIS (€C/IHM MOANUCH HE
3aJaHa, TO B Ka4eCTBE 3arojI0OBKa CTOJIOAa UCTIONb3YEeTCs UMS TIOJIs);

3Hauenus no ymonuanuro - TO 3HaYEHHUE, KOTOPOE BBOJIUTCS B SIUEHKY IMOJISI aBTOMAaTHYECKU
(cpencTBa aBTOMATH3AIUH BBOJIA TAHHBIX);

Vcnosusa na 3nauenue — orpaHuyeHHe, UCIOIb3yeMOE NIl IPOBEPKU MPAaBUIBHOCTH BBOJA
JAHHBIX;

Coobwenue 06 ouwubke — TEKCTOBOE COOOIIEHNE, KOTOPOE BBIIACTCS aBTOMATUYECKH TPH
MOMBITKE BBOJA B II0JIE OLIMOOYHBIX JaHHBIX  (IIPOBEpKAa OUIMOOYHOCTH IPOU3BOJUTCS
aBTOMATUYECKH, €CIIU 337JaHO CBOWMCTBO Ycro6ue HasHauenust),

Obs3amenvhoe none — CBOWCTBO, ONpeesiollee 00sA3aTeIbHOCTh 3alOJIHEHUS JaHHOTO
TIOJIsI TIPH HATIOJIHEHUU 0a3bl;
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Ilycmuvle cmpoxu — CBOWCTBO, pa3peliaioliee BBOJA IYCThIX CTPOKOBBIX JaHHBIX (OT
CBOICTBa 00s3aTENBFHOE TIOJIE OTIUYAETCS TEM, YTO OTHOCUTCSI HE KO BCEM THUIIAM JaHHBIX, a JIUIIb
K HEKOTOPBIM, HAIIPUMEP, K TEKCTOBBIM);

Hnoexcuposannoe none — eciu noie 007a1aeT 3TUM CBOWCTBOM, BCE ONEpAIMH, CBSI3aHHbIC
C TIOMCKOM 3aIHCH 10 3HAYEHUIO, XPAHAIEMYCS B IaHHOM I10JI€, UM COPTUPOBKOM CYLIECTBEHHO
yckopsitorcsa. Kpome Toro, nisi MHIEKCUPOBAHHBIX IMOJIEM MOXKHO CIENaTh TakK, YTO 3HAYCHUS B
3amucax OyAyT MpoOBEpAThCS IO OSTOMY IIOJII0 HAa HaJU4Me IOBTOPOB, UTO IO3BOJISET
ABTOMATUYECKU UCKITIOYHUTH TyOTHpPOBAHUE TAHHBIX.

[lepeuniciieHHbIe CBOMCTBA MOJIEW OTHOCSTCS B OCHOBHOM K IOJISIM TeKCTOBOro Tuna. [loms
JIPYTHX TUIIOB MOTYT MMETh WJU HE UMETh 3TU CBOHCTBA, HO MOTYT AO0ABJISITh K HAUM HOBBIC.
Hamnpumep, 11 JaHHBIX, TPEACTABISIIONIUX ACHCTBUTENbHBIE YHCIIA, BAXKHBIM CBOMCTBOM SIBIISIETCS
YHUCJIO ACCATUYHBIX 3HAKOB.

7.2.2. Tunbl nonen

Tabmumer BJl, kak mpaBuiio, TOMYCKalOT paboTy ¢ OOJNBIINM KOJUYECTBOM Pa3HBIX THIIOB
nansbix. Hanmpumep, b1 MS Access paboTatoT co cilieytouMM1u TUIIAMU JaHHBIX:

Texcmosbiii — TN JAHHBIX, UCIIOJB3YEMbIN JUIsl XpaHEHHUs] OOBIYHOTO HEOPMATUPOBAHHOTO
TEKCTa OTPaHUYEHHOTr0 pa3mepa (10 255 CUMBOJIOB);

llone Memo — crnenuanbHbBId TUI JaHHBIX AJI XpaHEHUs OoJpIIMX 0O0BEMOB TEKCTa (10
65535 cumBonoB). dusnuecku TeKCT HE XpaHHUTCs B nosne. OH xpaHutcs B apyrom mecte bJl, a B
M0JIE XPaHUTCS yKa3aTesb Ha Hero (1oJie Uisi KOMMEHTapHeR);

Yucnoeou — TAII JaHHBIX JUIS1 XPAHEHUs] JEHCTBUTEIIBHBIX YHCET;

Jlama/spemsa — TUN JaHHBIX JUIA XpaHEHUs KaJICHIApHBIX AaT U TeKymero Bpemenu (ot 100
10 9999 1.).

/lenesicHoblti — TATI JAHHBIX JUISl XPAHEHUS JEHEKHBIX CYMM;

Cuemyux — crelMalbHbIM THI MAHHBIX JUIS YHUKAIbHBIX (HE MOBTOPSAIOLIUXCSA B IOJIE)
HaTypaJIbHbIX YHCEJl C aBTOMATUYECKUM HapauiuBaHueM. EcTecTBEHHOE HCIONb30BaHHE — IS
MIOPSIIKOBOM HyMepaluu 3alucei;

Jlozuueckuii — TUATI 1711 XpaHEHUs JIOTUYECKUX JAHHBIX (MOXKET MPUHUMATh TOJIBKO OJTHO U3
3HaueHuil «/la» nunu «Het»);

Ilone ob6vexma OLE — ciennanbHbIA TUN, peJHa3HAYEeHHBIN 17151 XpaHeHust 00bekToB OLE,
HarpuMmep, MYJIbTUMEIUHHBIX. B OCHOBHOM, Uil XpaHEHUS OOBEKTOB, CO3JAAHHBIX JPYTUMHU
NPWIOKEHUSIMU: PUCYHKH WM TaOJIUIIbl, co3aaHHble, Harpumep MS Excel;

T'unepccuinka — cnienyansHoe noine i xpaneHus aapecoB URL Web-o6bexToB MHTEpHET.
[Ipy menuke Ha CChHUIKE AaBTOMATUYECKHM HPOUCXOTUT 3amyck Opoy3epa U BOCHPOU3BENEHUE
00BEKTa B €r0 OKHE;

Macmep noocmanook — 3T0 OOBEKT, HACTPOMKOW KOTOPOTO MOKHO aBTOMAaTU3UPOBATh
BBOJI JAHHBIX B TOJI€ TaK, YTOOBl HE BBOJUTH WX BPYYHYIO, a BBHIOMpATh W3 PaCKPBIBAIOLIETOCS
CITUCKaA.

Jlekyus 7.3. [poekmupoeaHue bf]

7.3.1. Pexumbl paboTtbl ¢ B[

Oo6b1uno ¢ B/l pabotator nBe kareropuu ucnoigHurenen. [lepsas — nmpoekTupoBmMkH. Mx
3a/laya COCTOMT B pa3paboTke cTpyKTypsl Tabmui BJ] m cormacoBanue ee 3akazumkom. Kpome
TaOJIUI TPOEKTUPOBLIMKKM pa3zpabaThiBalOT U Ap. o0bekThl bJl, mpennazHaueHHble, ¢ OJHOU
CTOPOHBI, /Ul aBTOMATU3alluKu paboThI ¢ 0a30M, a ¢ Apyroi — Ajs orpaHudeHus QyHKIMOHATBHBIX
BO3MOXXHOCTEH paboThl ¢ 0a3oii (ecnmu 3TO HEOOXOAMMO M3 COOOpaKeHUH Oe30MacHOCTH).
[TpOeKTHPOBIIMKN HE HAIMOJHAIOT 0a3y KOHKPETHBIMHU JAaHHBIMU - 3aKa3YMK MOXET CUMTaTh UX
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KOH(QUICHIMATFHBIMU W HE NPEJOCTaBIATh MOCTOPOHHUM JuiaMm. VckitoueHue cocTaBisieT
SKCIICPUMCHTAJIbHOC HAIMOJIHCHUC MOJCIIbHBIMHA JJAHHBIMU HA 3TAIlC OTJIAAKN 00BEKTOB 0a3Ebl.
Bropas kateropus - moisib3oBarenu. [lonydaroT ucxoaHyro 0a3y OT MPOEKTUPOBIIHMKOB U
3aHMMAIOTCSl €€ HAaIlOJHEHHEM M oOciyXuBaHueM. B olmieM ciyyae mMosib30BaTeNld HE HMEIOT
CPEICTB AOCTYIA K YINPaBICHHUIO CTPYKTYpOi 0asbl - TOJBKO K JAHHBIM, Ja U TO HE KO BCEM, a K
TeM, paboTa C KOTOPBIMU MPEAYCMOTPEHa Ha KOHKPETHOM pabodeM MecTe.
CoorBerctBenno CYB/l wumeer aBa pexuma padoTbl: NPOEKTHPOBOYHBIA M
noJb3oBaTebcKuii. [lepBblii nNpeaHasHAaYeH IS CO3aHUS MM U3MEHEHHUs CTPYKTYpPbI 6a3bl
U ee 00beKTOB. Bo BTOpOM pexuMe NMPOMCXOAMT HCIOJL30BAHHE paHee MOJATOTOBJIEHHBIX
00BbEKTOB /ISl MONOJTHEeHUs 6a3bI MJIU NOJTYy4YeHHs JaHHBIX U3 Hee.

7.3.2. O6bekTbl B

Kpome tabmui B/l moxer comepkath u npyrue tumnbl oobekToB. Kaxmas CYBJl moxer
peaIn30BBIBATh CBOM THUIBI 00BEKTOB. [103TOMY MpUBECTH MOJIHYIO KIACCU(PHUKAIMIO BO3MOKHBIX
o0wvexkToB bJl 3aTpyanutensHo. PaccmMoTpum ocHOBHBIE Tulbl 00bekTOB Ha mpumepe CYB]]
Microsoft Access 2000. Dta CYB]J] mo3BojseT co3aaBaTh M HCIOJIL30BaTh OOBEKTHI CEMH
Pa3INYHbBIX TUIIOB.

Tabauubl — 3T0 OCHOBHBIE 00BeKTHI J1t000i bJI. Bo-mepBrix, B TabIUIIaxX XpaHATCS BCE
JaHHbIE, UMetolecs B 0a3e, a BO-BTOPbIX, TAOJIMLBI XPAHAT U CTPYKTYpPy 0a3bl (110Jis1, UX TUIBI U
CBOMCTBA).

3anmpochl ciay)Xar A8 U3BICUCHMs] JAHHBIX W3 TaOMMLl M HPEAOCTaBICHHUS MX
MOJB30BaTeNI0 B ynoOHOM Buae. C TOMOIIBIO 3alpOCOB BBIMONHIETCS OTOOp NaHHBIX, HX
copTHpoBKa U (QuibTpanus. MOXHO BBIIOIHATh IpeoOpa3oBaHUE JAHHBIX IO 3aJaHHOMY
QITOPUTMY, CO3/1aBaTh HOBBIC TaOJHIBI, BBHIMOJHATH ABTOMATUYECKOE HAIOJHEHHE TaOJHIL
JAHHBIMM, UMIIOPTUPOBAHHBIMU U3 APYIMX UCTOYHMKOB, BBIIOJHATH MPOCTEHIINE BBIYUCICHUS B
Tabinuax U MHoroe apyroe. Bce Te ke omepauuu MOXKHO Jienath U ¢ Tabmuuamu. Ho 3ampocsl
UCTIONB3YIOT U3 COOOpakeHUs ynoOCTBa (B MEPBYIO Ouepe]b ObICTPOJCHCTBUS) M COOOpaXKeHUs
6e3omacHocTH. M3 coobOpakeHuil 0€30macHOCTH, Y€M MEHbIE JocTyna K 0a30BbIM Tabauuam
MMEIOT KOHEUYHBIE M0JIb30BATENH, TEM Jy4dlle. Bo-NIepBBIX, CHUKAETCA PUCK TOBPEXKIECHUS TaHHBIX
B TaOJMIIaX HEYMEJIbIMHU JeHCTBUSAMU. BO-BTOPBIX, MOKHO 3(PPEKTUBHO pa3rpaHUUYMBATh JOCTYI K
JaHHBIM, TPEIOCTAaBUB DPA3HBIM II0JB30BATENSIM pa3HbIE 3allpoOChl B CTPOIOM COOTBETCTBUM C
KpyroM HepcoHalIbHbIX 00si3aHHOCTEeW. Hampumep, B 6aHKaX OJHU COTPYIHUKHU MUMEIOT AOCTYI K
TabJIUIaM JaHHBIX O KJIMEHTE, IpyTrue - K UX PacueTHBIM cueTaM, TPeThbH - K TalJaMliaM aKTHBOB
Oanka. CrnienMagucThl, UMEIOLIUE JTOCTYI KO BCeM MH(POPMAIMOHHBIM pecypcaMm OaHKa, JIMIIEHbI
CpeACTB, A BHeceHUs HM3MeHeHuil. Bce cnemano s Toro, 4roObl OJMH YEJNOBEK HE MOT
COBEPUINTH (PUKTUBHYIO ONEPALINIO, HE3aBUCUMO OT TOT0, KaKyI0 TOJPKHOCTh OH 3aHUMAET.

OCOOEeHHOCTD 3alpOCOB COCTOUT B TOM, YTO OHHU YEPIAIOT JaHHbIE U3 0a30BBIX TAOIHI U
CO3MAal0T Ha HX OCHOBE BPEMEHHYIO pe3yivmupyiowylo madauyy (ee elle Ha3blBaloT
MOMEHTAJIbHBIM CHUMKOM).

[Tpu paboTte ¢ OCHOBHBIMU TaOIHIIaMU 0a3bl, UMEIOT JIEJIO C KECTKUM JAUCKOM, T.€. OYEHb
MeNJIeHHbIM ycTpoicTBOM. Ilpu monmydeHun pesynbTupyromend TaOiauibl HA OCHOBAaHHMM 3ampoca
UMEIOT JIeJI0 C AJIEKTPOHHOW Taliuilel, He MMEIOIIeH aHajlora Ha »KEeCTKOM JMCKE — 3TO TOJIbKO
o0pa3 oTroOpaHHBIX mosiel M 3amuceld. Pasymeercs, pabora ¢ «0Opa3oM» MPOUCXOAUT Topaszio
obicTpee u 3pdexTrBHEE. ITO elle OAHO OCHOBAaHUE IIMPOKOTO UCIOJIb30BaHuUs 3a1poca.

B CYBJl ot 6a30Bbix Tabaui He TpeOyeTcss HUKAKOM ymopsiioueHHocTH. Bce 3ammcu B
OCHOBHbIE Ta0JIUIIBI BHOCAT MO MEPE UX MOCTYIUICHUS, T.€. B HEYNOpsioueHHoM Bujae. Ecnu Hamo
BUJIECTh JaHHbIE, OTCOPTUPOBAHHBIE WIIM OT(PUIBTPOBAHHBIE 10 KAKOMY-JIMOO MPUHLIUIY, IS TOTO
TaK)Ke UCMOJIb3yeTCs COOTBETCTBYIOIIMIA 3ampoc.

®opmbl. Eciin 3ampockl — 3TO crienuanbHbIe CPeACTBa JUIsi 0TOOpa M aHaIM3a JAaHHBIX, TO
GbopMBI — 3TO CpeacTBa A BBOJA NaHHBIX. CMBICI UX TOT K€ — MPEJOCTAaBUThH IMOJIb30BATEIIO
CpenCcTBa JUIsl 3aIOJTHEHUS TOJIBKO TEX IMOJIeH, KOTOPhIE MYy 3alOJHATh MoJIokeHO. OTHOBPEMEHHO
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¢ 3TUM B (GopMe MOKHO Pa3MECTUThH CIlELUaTIbHBIE AJIEMEHThI YIPABIEHUS Ui aBTOMAaTH3allUuU
BBOJIA (CUETYMKH, PACKPHIBAIOIINE CIUCKHU, MEepeKiIodarenu, Gaaxku u mpouee). [IpenmymiecTsa
pacKpbIBalOTCA OCOOCHHO HAIJISIHO, KOTJIa POUCXOIUT BBOJI IaHHBIX C 3alIOJHEHHBIX OJaHKOB. B
9TOM ciiydae ¢GopMmy JelaloT TakK, 4yToObl OHAa MOBTOpsuia odopmiieHHe OJaHKa — 3TO 3aMETHO
yrnpoiaer paboTy HaOOpIIMKa, CHUXKAET €ro YTOMIIIEMOCTh W MpPEAOTBpAlllaeT MOSIBICHUS
MEYATHBIX OMUOOK. DOpPMBI SBISIOTCS OCHOBHBIMH OOBEKTaMH JUIi pPabOThl C JaHHBIMH,
NepeMEeNIeHHs 110 3allUCsAM U MOATBEPKACHUS BHIIOTHEHHS pa3iuyHbIX onepanuii ¢ b1

Otuersbl. [lo cBoMM CBOWCTBaM U CTPYKType OTYETHI BO MHOTOM TOXO0XHU Ha (OpPMBI, HO
IpeHa3HaYeHbl TOJIBKO JJISl BBIBOJA JAHHBIX, IPUYEM HE Ha KpaH, a Ha MevyaTaroliee yCTpoicTBO
(mpunHTEp). B CBSI3U € ATHM, OTYETHI OTIMYAIOTCS TE€M, YTO B HUX MPUHATHI CTICIHAILHBIC MEPBI JIJIS
TPYNIUPOBAaHUS BBIBOJUMBIX JAHHBIX W JJI BBOJAA CIEHUAIbHBIX SJIEMEHTOB O(OPMIICHUS,
XapaKTePHBIX JJISl TICUYATHBIX JIOKYMECHTOB (BEPXHUU M HUKHHIA KOJOHTHUTYJIBI, HOMEpa CTPAHHMII,
ciyxeOHast nHpopMaIys 0 BpeMEHHU CO3JaHus OTYETa U T.I1.).

Makpocbl. T 00BEKTHI IPEeTHA3HAYCHBI JUISI aBTOMATU3AIIUN TOBTOPSIONIUXCS OTIePaIii
npu pabote c CYB/l. B CYB]/] MS Access MakpoChl COCTOSIT U3 TIOCIIEI0BATEILHOCTH BHYTPEHHHUX
komaua CYB/I u SBISIOTCS OJTHAM U3 CPEJICTB aBTOMATH3AIMH PabOTHI ¢ 6a30H.

Monyny npeaHa3HaueHbl 17 CO3JAaHUS HOBBIX (DYHKLHN MyTeM MPOTrpaMMHUpPOBaHUS. DTH
O00BEKTHI CO3/IAI0TCS CPEICTBAMHU BHEITHETO SI3bIKA MPOTrPAMMUPOBAHMSI, B IAHHOM ClIydae, S3bIKa
Visual Basic for applications. 310 0gHO M3 CPEACTB, C MOMOIIBIO KOTOPBIX Pa3pabOTUUK Oazbl
MOKET 3aJIO)KHTh B HEE  HECTaHIApTHBIC, (YHKIMOHAIBHBIC BO3MOXXHOCTH, YIOBJICTBOPSISI
cnenuduyeckue TpeOOBaHUS 3aKa3uMKa, MOBBICUTH OBICTPOACWCTBHE CHUCTEMbI YIIPaBJICHHS, a
TaK)K€ YPOBEHb €€ 3aLUIICHHOCTH.

7.3.3. NpoekTnpoBaHue b[

Meronuyeckd NpaBUIBHO HayMHATH paboOTy € KapaHAalloM M JIMCTOM OyMmaru, He
UCMONB3ysl KoMIbloTep. HeonTumanbHble pelieHus U NpsiMble OMIMOKH, 3aJ0XKEHHbIE Ha JTare
IIPOCKTUPOBAHMS, B IIOCJIEACTBUM OYEHb TPYAHO YCTPAHSIOTCA, MO3TOMY O3TOT OTall SBISAETCA
OCHOBOIIOJIATr AlOIIUM.

Pa3paboTka TeXHMYEeCKoro 3aJaHus

TexHnueckoe 3aanue Ha mpoekTupoBanue b/l nomkeH npenocraBuTh 3akazuuk. Ho mist sToro
OH JIOJDKEH BIaJ€Th COOTBETCTBYIOIEH TEPMUHOJIOTHENH M 3HaTh, XOTS Obl B OOLIMX 4YepTax,
TEeXHUYeCKHe BO3MOKHOCTH OCHOBHBIX CYB/. [T03TOMY 00BIYHO HCHOIB3YIOT CIIEAYIOUINE MOIX OJIbL:
e JleMOHCTPUPYIOT 3aKa3uuKy paboTy aHamornyHoil bJ[, mocime wyero coriaacoBbIBarOT
CHelU(pUKALUIO OTINYHI;
e Ecnu anamora HeT, BBUCHSIOT KpYr 3ajJad W MNOTpeOHOCTEW 3aka3uuKa, IOCIE 4Yero
IIOMOTal0T €MY IOJArOTOBUTh TEXHUYECKOE 3aJaHHE.
[Tpu MoAroTOBKE TEXHUUECKOTO 3aJ]aHHs COCTABIISIIOT:
e (CHHCOK MCXOJIHBIX JaHHBIX, C KOTOPHIMU pabOTaET 3aKa34MK;
e CHOHCOK BBIXOJHBIX JIAaHHBIX, KOTOpble HEOOXOAMMBI 3aKa3uuKy JJi1 YIpaBICHUS
CTPYKTYpPOU CBOEr0O NPEAIPUSITHS;
e Cnucok BBIXOJHBIX JAHHBIX, KOTOpbIE HE SBIAIOTCA HEOOXOAMMBIMM JJIsl 3aKa3uuKa, HO
KOTOpBIE OH JIOJKEH IPEJOCTAaBUTh B JIPyre OpraHU3aluu (B BBIILIECTOSIINE CTPYKTYPHI, B
OpraHbl CTaTUCTUYECKOTO y4yeTa, NPOYME AaJMUHUCTPATUBHBIE U KOHTPOJIMPYIOIINE
OpraHU3AINH ).

7.3.4. Pa3spaboTtka cTpyKkTypbl B[]

BEISICHUB OCHOBHYIO 4YacTh JaHHBIX, KOTOpPBIE 3aKa34WK IMOTPEOISeT WM TOCTaBJISET,
MO>KHO MPUCTYMATh K CO3AAHUIO CTPYKTYPBI 0a3bl, T.€. CTPYKTYPhI €€ OCHOBHBIX TaOIHII.
1. PabGora HaumHAeTCs C COCTABIICHUS TEHEPATLHOTO CIKCKA MOJIEH — OH MOKET HaCUUTHIBATH
JECSTKU U J1a)K€ COTHU MO3ULINH.
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2. B COOTBETCTBUM C THIIOM JAaHHBIX, pPa3MEIIA€MbIX B KaXXJIOM IIOJIE, ONpPEesIoT Hanuboee
MOAXOASAIINMI TUI JIJIs1 KaXK0TO TOJIA.

3. Jlanee pacmpeneistoT IOJsi TeHEpaIbHOrO chucka 1o ©0a3oBbiM TabmunaMm. lLlens -
obOecreunTh, YTOOBI BBOJ| JaHHBIX B OJIHY TaOJHIy MPOU3BOIMIICS, MO BO3MOXHOCTH, B paMKax
OJIHOTO TOJpa3/IeNeH s, a ellle Jy4llle — Ha OTHOM paboyeM MecTe.

4. HameTHB CTOJBKO TaOJIHII, CKOJBKO MOAPA3ICICHUN 0XBAThIBACT 0a3a JaHHBIX, PUCTYMAIOT
K JanpHeieMy aeneHuto tadnui. Kpurepuem genenus siBisercs (akT MHOKECTBEHHOTO [TOBTOpa

JAHHBIX B COCEMHMX 3anucsx. Hampumep, Tadmn. 7.3.1.

Tabmuua 7.3.1.
CaeneHnus 0 nmpoieccop

Mapka MOJeJb | eHA | MOCTABIIMK Anpec

Celeron 300A 56 000 «Camumut» 123456, MockBa, yia. MunycrpuanbHas,
n.10

Celeron 333 60 000 «Camimut» 123456, MockBa, yia. HunycrpuanbHas,
n.10

Intel 366 68 TOO «Ilmaneray» 111222, Mockaa, ya. [Ipombinuiennas, 1.22

Celeron 406 95 000 «Cammuty 123456, MockBa, yn. WuaycrtpuanbHas,
.10

Intel 433 122 3A0 «Kpuctuna» | 121212, Mocksa, nip. Texuuueckuit, 44

B nannoit Tabnune B nomsix «IloctaBumk» u «Anpec» HabIt01aeTCs MOBTOP JIaHHBIX. DTO
TOBOPHUT O TOM, TaOIUIly HAJ0 MOAEITUTH Ha JIBE B3aMMOCBsS3aHHbIC Tabmuiel (Tabn. 7.3.2 u tadm.

7.3.3).

Tabmuma 7.3.2.

«IIpoueccop»

Mapka MoOJeJb | IeHa
Celeron 300A 56
Celeron 333 60
Intel 366 68
Celeron 406 95
Intel 433 122

Tabmauma 7.3.3.

«[TocTaBLWMKM»




HaumenoBanue HHaekc Topon Axpec Tenedon

000 «Cammut» 123456 | MockBa | yn. Manyctpuanshas, .10 | 129-62-51
TOO «Ilnaneta» 111222 | Mocksa | yiu. [IpomMbliiiensast, a.22 456-43-21
3A0 «Kpucrtuna» 121212 | MockBa | np. Texuuueckuii, 44 175-84-22

5. B kaxmo# u3 TabauIl HaMevyaroT KJIKYeBoe moJje. B kauecTBe TakOBOTO BHIOUPAIOT TOJIE,
JIAaHHBIE B KOTOPOM MOBTOPSATbCS HE MoryT. Hampumep, mis Tabiuibl JaHHBIX O CTYJIEHTax
TaKUM TI0JIEM MOXKET CIYXXWUTh MHIUBUAYaTbHBIN mMdp cryaeHTa (No 3aueTHOW KHWXKKHK). Jlis
tabmuipel 7.3.2 «lIpoueccop» Takoro moJisi HET, HO €ro MOXHO CO37aTh HCKYCCTBEHHO
KOMOWHHpOBaHUEM TMojeil «Mapka » u «Mojenb». DTa KOMOWHAIMs HEMOBTOpHMMA, T.K. B
Ta0NMIe HE3a4eM OMUCHIBAThH OJIHY U TY K€ MOJIETb.

Eciam ke B Tabnuie Takux Mojed HET, KOTOPbIE MOXHO OBLIO OBl MCIOJB30BaTh KaK
KJIIOYEBEIC, BCErJla MOKHO BBECTH JOIIOJHHTEILHOE I10j¢ THIa CYETYHK — OHO HE MOIKET
COJIep’KaTh MOBTOPSIONIMXCA JaHHBIX M0 omnpefaeneHuto. Hampumep, B Ttabmumy 7.3.3
«ITocTaBmmMKHM» MOKHO BBECTH Noje «Ko MOCTaBIINKa.

Koxa
HaunumenoBanue HNunexc
HOCTABIIMKA T'opon Anpec Tenedon
1 000 «Cammur» | 123456 | MockBa | yi. WnpycrpuaneHas, | 129-62-51
.10
2 TOO «IInanera» 111222 | MockBa | yu. [Ipombinennas, 1.22 | 456-43-21
3 3A0 «Kpuctuna» | 121212 | Mocksa | np. Texuuueckuid, 44 175-84-22

6. C mnomouipl0 KapaHjama U OyMaru pacyepyuBalOT CBS3U MEXIy TaOJIUIaMH.
CymecTByeT HECKOJBKO THIIOB BO3MOXHBIX CBs3e Mexny Ttabimuuamu. Haumbonee
pPacinpoCTpaHCHHBIMUA ABJIAIOTCA CBA3HW «OAWH KO MHOTMM)» U «OOWH K OOJHOMY». CBs13b MCKIAY
TaOJMUIIAMUA OpPraHU3yeTCs Ha OCHOBE OOINero mojs, MpHYeM B OAHOM M3 TabJUI[ OHO
00513aTeIbHO JOJDKHO OBITh KIIFOYEBBIM, T.€. HA CTOPOHE «OJMH» JIOJDKHO BBICTYIATh KIFOYEBOE
1ojie, COJAEprKallee YHHUKAIbHbIE, HEMOBTOPAIONIIMECS 3HAueHUs. 3HAUEHUs Ha CTOpPOHE
«MHOTHUEC» MOT'YT ITOBTOPATHCA.

Jnist Toro, 4ro0bl MOXHO OBLTO MOJYYaTh CBEJIEHHUS O MOCTABIIMKAX MPOLECCOPOB, HA0
cBa3arb Tabmuubl 7.3.2 m 7.3.3. UTOoOGBI MOXXHO OBLIO OCYIIECTBUTH CBSI3b, B TaOIHIEe
«[TocraBummku» none «Koj mocTtaBmuka» Haao caenaTh Kio4yeBbIM. B Tabaumy 7.3.2. Hamo
no6aBuTh noJie «Koj nmocraBmykay u cBsA3aTh TaOIUIBI 110 3TOMY ToJto (puc. 7.3.1).

IIpoueccop 1 LIlocraBmvkmn
Mapka Kox
Moaens
Llena =S IMOCTABIIMKA
Aamw mrAanmanTtrrrrrra
HaumenoBanue
HNunexc

Puc. 7.3.1. Cxema cBs3eil Mex 1y TabIuamMu
[Ipo momoOHBIE TaOMHIEI TOBOPST, YTO OHH CBSI3AHBI PEIAYUOHHBIMU OMHOUEHUSMU.
COOTBETCTBEHHO, CHCTEMBI YIIPABICHHS, CIOCOOHBIE PAa0OTaTh CO CBSI3aHHBIMHU TaOIHIIAMU,




HA3BIBAIOTCS cucmemamu ynpasienus persyuonuvimu bJ], a cxeMy JNaHHBIX MOTYT Ha3bIBaTh
cxXeMoU perayuoHHbIX OMHOWEHUL.

7. Pa3pa®oTkOil CXeMbl JaHHBIX 3aKAHUYUBACTCS «OYMaKHBIM» dTam pabdOThl  HaJ
TEXHHYECKUM TMpemnokeHneM. CxeMy MOXKHO COIJIacoBaTh C 3aKa3yMKOM, TIOCJIE Yero
HPHUCTYNATh K HEITOCPEICTBEHHOMY co3/ianuio b/1.

7.3.5. Co3paHune ob6bektoB B[] MS Access 1 peXumMbl paboTbl C HUMU

Tabanna — 370 00bEKT, KOTOPBINA ONPEEISIETCA U UCIIONb3YETCS ISl XpaHEHUsI TaHHBIX.
Kaxxgas tabnuua xpanut unpopmaino o0 o0beKTe onpeneiaeHHoro Tumna. Kak Bbl yxe 3Haere,
TabJIMIa COACPKUT MOsl (CTONOIBI) U 3anucH (cTpoku). PaboTath ¢ Tabnuieil MOXKHO B ABYX
OCHOBHBIX PEKHUMaXx: B peKHUMe KOHCTPYKTOPA U B PEKUME TaOIHUIIBL.

B pexunme KOHCTpyKTOpa 3amaercs CTPYKTypa TaONHIbI, T.e. ONPEICISIOTCS THIIH,
CBOMCTBO MOJIEH, UX YMCIIO U Ha3BaHUS (3arojIOBKU CTOJI010B). OH UCHOJIB3YETCs, €CIIU HYKHO
U3MEHUTh CTPYKTYpy TaOJIMLIbI, & HE XPAaHUMbIX B Hell JaHHBIX. UTOOBI IEpelTH B pexUM
TaOJIMIbI, HAJO0 JBaXAbl IIEIKHYTh MBIIIBIO M0 UMEHHM HYXHOW Tabmuisl B okHe BJI (wiu,
BbIIeNIUB B OKHE B/ uMs HyXHOM TaOIUIIBI, BOCIIONB30BaThCst KHOMKOM [OTKphITh| OKHA BJI).

U3 pexuma KOHCTpYKTOpa MEpPEHTH B PEKUM TaOJNMIIBI MOKHO, IIETKHYB MO KHOIKE
[TaGnuibl| Ha MaHETM HHCTPYMEHTOB.

B pexume KOHCTpYKTOpa M B pexuMe TaOIuIbl HEpeMEelIeHHe MEXIy MOISIMHU
OCYIIECTBIISIETCA ¢ Tomoinbio kinaBuimu TAB, a Takke [BBepX| wiM [BHU3]| MO 3amucsiM ¢
MOMOIIBIO KJIABUIIL, TOPa3ao yao0Hee UCTIOIb30BaTh MBIIIIb.

Co3nanne Mexxktadau4HbIX cBsideii. Eciu ctpykrypa b/l npoaymana 3apaHee, a CBSI3U
MEXIy TaONUIaMUd HaMEYeHbI, TO CO3/IaHHE PEJSIIHOHHBIX OTHOLIECHUH MeXIy TabmuiaMu
BBITIOJIHSIETCSI C TOMOIIBIO MBI B CHEIUATBLHOM OKHEe Cxema oanmnvix. OOpa3oBaBIIasics
MeXTaOIHuHasl CBSI3b 0TOOpaxkaercs B okHe Cxema 0anHbIX B BUJE JUHUU, COSIUHSIONICH Ba
noJisi pa3HbIX Tabmun. [Ipu 3TOM ofHa M3 TaOMMUIl CUMTAETCS 21A6HOU, A Ipyras — C8A3aHHOU.
I'nasnas — 3To TabNNIA, YYaCTBYIOIIAS B CBSA3M CBOUM KIIFOYEBBIM M0JIEM (Ha3BaHUE 3TOTO MOJI
Ha CXE€M€ JaHHBIX OTOOpakaeTcsl MOIYXHUpHbIM mpudpTom). KiroueBoe mose omnpexaensercss B
TabJIMIle B peXKUME KOHCTPYKTOpA. Y CBS3M JIBa OCHOBHBIX HazHaueHUs. [lepBoe — obecnieueHue
LIEJIOCTHOCTH JIAHHBIX, @ BTOPOE — aBTOMATH3a1Ms 3a7a4 00CIyKUBaHUS Oa3bl.

CBs3b MeXly TaOJIUIIAMU TIO3BOJISIET:

- 10O HCKIIOYUTh BO3MOYKHOCTH YJAJ€HMs] WM MU3MEHEHHS JaHHBIX B KJIOYEBOM I10JIE
IJIaBHOU TaOJMIIBI, €CIIU C THM IOJIEM CBA3aHbI KaKUe-T100 MoJis APYrux TaONIHUIL;

- 1ubo caenaTh TaK, YTO MpH yAajleHUM (WIM U3MEHEHHM) JaHHBIX B KIIOUEBOM II0JIE
IJIaBHOW TaOJIMIIBI aBTOMATHUYECKH (M aOCOIIOTHO KOPPEKTHO) MPOU30UIET ylaleHne WK
M3MEHEHHE COOTBETCTBYIOIIMX JIaHHBIX B MOJISAX CBSI3aHHBIX TAOJIMII.

JU1 HaCTpOMKM CBOMCTB CBA3M HAan0 B OKHE CXxema OaHHBIX BBIACIUTH JIMHUIO CBS3U
MpaBol KHOIMKOW MBIIIM U B OTKPBIBIIEMCS KOHTEKCTHOM MEHIO BbIOpaTh NYHKT, M3menumbo
c6a3b. OTKpoercss okHO HM3menenue céa3u. B HeM noka3aHbl HA3BaHUS CBSA3aHHBIX TaOIMII, U
MMeEHa TOoJIel, YJacTBYIOIIUMX B CBA3H (3[1€Ch K€ MX MOXXHO M3MEHHUTH). A TaKkKe IMPUBEIEHBI
AJIEMEHTHI YIPABJICHUS JJIs 00eCIIeYeHus YCIOBUH 1IEJTOCTHOCTH JaHHBIX.

Ecnu ycranoBnen ¢naxok Obecneuenue yenocmuocmu OaHHbIX, TO yAAIATh JTaHHBIE U3
KJIIOYEBOTO TOJIs T1aBHOM TaOuuIel Henb3sl. Ecnu BMecTe ¢ HUM BKITIOYeHbI Quiaxkku KackaoHoe
00OHO8eHUe c853aHNbIX nonel U Kackaonoe yoanenue c85A3aHHbIX 3anucell, TO, COOTBETCTBEHHO,
Olepaluu peJakTUPOBaHHUA W YAAICHUS [JaHHbIX B KIIOYEBOM II0JI€ TJIABHOW TaOIHUIIBI
pa3pelieHbl, HO COIMPOBOXKIAIOTCS aBTOMATUYECKUMU NU3MEHEHUSIMU B CBSI3aHHOM Tabnuie.

Taxkum 0Opa3oM, CMBICI CO3AaHUS PESILMOHHBIX CBA3EH MEXIy TabJIMIAaMH COCTOMT, C
OJIHOI CTOPOHBI, B 3aIl[UTE JAAHHBIX, a C IPYrol — B aBTOMATU3allud BHECEHUS U3MEHEHH cpazy
B HECKOJIBKO TabJIHIl, IpY U3MEHEHUAX B OJTHOU TalnuIe.

PaGora ¢ 3ampocamu. Ecou ctpyktypa B/l xopomo mpoaymaHa, TO HMCHOJHHUTEINH,
paboTaromiue ¢ 6a30i, TOHKHBI HaBcer/Aa 3a0bITh, 4TO B 0a3e ecTh TaONHIIbI, a JTydIlle, eCIIH OHU



00 >TOM BOOOIIIE HUYETrO HE 3HAIOT. TaOIHIBI — CIUIIKOM LIEHHBIE 00BEKTHI 0a3bl, YTOOBI C HUMH
UMeJ J1eJ10 KTO-1100, KpoMe pa3zpaboTyrka 6a3bl.

Ecnu ucnonHuTento HamO MOJYyYUTh JaHHbIE U3 0a3bl, OH JIOJDKEH HCIOJIb30BaTh
CrienualibHble 00BEKTHI — 3ampockl. Bce HEOOXOAMMBIE 3ampochl pa3paboT4uK 0a3bl JTOKEH
MOJArOTOBUTH 3apaHee. Eciu 3ampoc moAroToBieH, Ha/l0 OTKPBITh BKIAAKY 3amnpockl B okHe B/,
BEIOpATh €T0 U OTKPBHITH IBOWHBIM IISITYKOM Ha 3HAUKE — OTKPOETCS Pe3yJIbTUpPYIoMIas Tabauia.

B obmem ciydae pe3ynpTupyltomas TabliMla MOXKET HE COOTBETCTBOBATh HAa OJHOM W3
0a3oBbix TaOimi bJI. Ee mons MoryT mpenctaBisTh HaOOp M3 MOJIEH pa3HBIX Ta0nWI, a ee
3alKUCU MOTYT COZAepkaThb OTQMIBTPOBAHHBIE U OTCOPTUPOBAHHBIE 3aMMCH TAOJIMI, Ha OCHOBE
KOTOPBIX (POPMHUPOBAJICS 3aMPOC.

3anpochsl Jyd4llle TOTOBUTh BpPYUHYIO, C HoMolibio Kowcmpykmopa. Jljis 3TOro ecTb
cnennanbHbIi 3Ha40K B okHe BJ. On HazbiBaercs Cozdanue 3anpoca 6 pedxcume KOHCMPYKmMopa
U OTKPBIBAET CIIeUaIbHBIN OJIaHK, HAa3bIBAEMBIN O1aHKOM 3anpoca no oopasyy. XOTs 3alpockl K
Ta0JIMIIaM TMHITYTCS HA CICIHATBLHOM sI3bIKe MporpamMupoBanust SQL, mosb3oBarens U3yvarb
€ro He 00s3aTeIbHO, a OONBIIMHCTBO OMEPAlUil MOXKHO BBITIOJHUTH IIETYKAMU KHOTKOW MBIIIU
Y TIPUEMOM TIepeTacKuBaHus B OyiaHk (puc. 7.3.2).

3anpocl: 3anpoc nmo oopasiy

KnunenTtsr 3aka3sbl
Lo aneroseea Kop 3akaza
T Aw verrvrarrma
ITone | Kox 3akaza Kon xnuenra HasBanue Anpec
ms Tabmuier | 3akasel 3aka3bl KineHnTsr Kinentsr
CoptupoBka

BeIBOJI Ha 3KpaH ¥ ¥ 1 ¥
Ycmosue orbopa

Puc. 7.3.2. bnank 3amnpoca 1o o6pasiy

brnank 3ampoca mo oOpasily cocToMT W3 JABYX oOiacteil. B BepxHeil oTtoOpakaercs
CTPYKTypa Tabnuil, K KOTOPBIM 3allpoC aapecoBaH, a HWKHSSA 00JIacTh pa3dWTa Ha CTOJOLBI U
CTPOKH — TIO OJIHOMY CTOJIOIy Ha KaxkJIoe Moje Oyayiied pesyiapTupyromei tabmuipl. C
MOMOIIbI0 KOHTEKCTHOTO MEHIO B BEpXHEH 4acTu OJlaHKa OTKPBIBAIOT T€ TAOJHUIIBI, K KOTOPBHIM
oOparieH 3ampoc. 3aTeM B HHMX MIEJNKAIOT JIBOMHBIMHU IIEIYKAMH Ha HAa3BAHMSIX TEX TOJICH,
KOTOpBIE JOJKHBI BOMTH B pE3yNbTUPYIONLYIO Tabmuiry. [Ipr 5TOM aBTOMaTHYECKH 3aMOTHSIIOTCS
cToyIOIbl B HIDKHEW vacTu Onanka. CPopMHUpOBaB CTPYKTYpy 3ampoca, €ro 3aKphIBaIOT, JAOT
eMy UMl U B JlalbHEHIIIeM 3aImyCcKaloT IBOMHBIM IIETYKOM Ha 3Hauke B okHe BJ]. Tak cozmaercs
MPOCTEHUIIINNA 3aITPOC, HA3BIBAEMBIA 3anpocom Ha 6bloopky. OH TO3BOJIAET BHIOpATh JaHHBIC U3
noJieit TabJIuIl, Ha OCHOBE KOTOPBIX 3aIpOC CPOPMUPOBAH.

Ynopsinouenue 3anuceil B pe3yjbTHpylomieii Tadiuue. Ecnmu HeoOxoammo, 4TOOBI
JaHHBIE, OTOOPAaHHBIE B pE3yNbTaTe 3ampoca Ha BEIOOPKY, ObUIH YIOPSI0UYEHBI IO KAKOMY-TTH0O0
MOJIF0, TIPUMEHSIIOT COPTUPOBKY. B HmkHelW wacTu OnaHka 3ampoca MMEETCs CHeluaibHas
ctpoka Copmuposka. Ilpu 1emyke Ha 3TOM CTPOKE OTKPBIBAETCS KHOIKA PACKPBIBAIOIIETOCS
CIIUCKa, B KOTOPOM MOKHO BBIOpAaTh METOJ COPTHPOBKU: 110 BO3PACTAHUIO MJIU MO YObIBaHHUIO. B
pe3ynbTUpYIOlIel Tabnuile JaHHbIe OyIyT OTCOPTUPOBAHBI 10 TOMY IOJIIO, AJIi KOTOPOTO 3a/1aH
MOPSIIOK COPTUPOBKU. Bo3MOkHA MHOTOYpOBHEBAsI COPTUPOBKA — CPa3y MO HECKOIBKHUM TIOJISIM.
B »TOM cnyuae naHHBIE CHaudanda COPTUPYIOTCSA MO TOMY TOJNIO, KOTOpOoe B OllaHKe 3ampoca
HAXOJUTCS JIeBee, 3aTeM M0 CIEAYIOUIEMY IOJI0, AJIi KOTOPOro BKJIIOUYEHA COPTUPOBKA, U T.I.
CJeBa HaIpaBo.

[Ipu popmupoBanum 3ampoca Hal0 pacroiaraTh MoJs pe3ybTUpYIoLei TaOIUIIbl HE KaK
MoTano, a ¢ yderoM Oyaymieit coprupoBku. Ecnu 3ampoc yxxe chopMUpPOBaH U HAJAO0 U3MEHUTh
MOPSATIOK CIIEOBAHUS CTOJIOIIOB, UCIIOIB3YIOT CIEAYIOINN TPUEM:



- BBIICNISIOT CTOJIOCI] IIETYKOM Ha €r0 3aroJIoBKe (KHOIKY MBIIIH OTITYCKAOT);
- ellle pa3 MIEJNKAIOT Ha 3ar0JIOBKE YK€ BBIICTIEHHOTO CTOJIONA (HO KHOIIKY HE OTITYCKAOT);
- MepeTacKUBAIOT CTOJIOCII B APYroe MECTO.

YnpasiieHue oTo0pajkeHHeM JaHHBIX B pe3yJbTHpYIouIeii Tadaune. B HibkHEN yacTu
OJiaHKa 3ampoca 1o oopasiy uMeeTcst cTpoka Bui6oo na skpan. 110 yMOIYaHUIO MpeanoiaraeTcs,
4TO BCE I10JIs, BKJIIOUEHHBIE B 3aIPOC, IOJKHBI BBIBOAUTHCS Ha 3KpaH. Korna He jkenaTelbHo,
YTOOBI NIOJIL30BATENb 0a3bl BUJEN COJEPKAaHUE HEKOEro MOJsl, HO €ro He0OXO0AUMO BKJIIOYHUTH B
3anpoc (Harpumep, IOTOMY, YTO OHO SIBJISI€TCS II0JIEM COPTUPOBKH WIIU I10 APYroi MPUYMHE), TO
0TOOpakeHHe COAEPKUMOTO MOJIsl oIaBisieTcs: cOpocoM (uaxka Bvi6oo Ha IKpaH.

Hcnonb3oBanue ycjaoBuil oTdopa. J[ONMOTHUTENBHBIM CPEICTBOM, 00ECIECYHBAIOIINM
0TOOp aHHBIX 10 33/IaHHOMY KPHUTEPHUIO, SIBISIETCS TaK Ha3blBaeMoe Ycrosue ombopa — CTpoKa
B HIKHEW yacTu OyiaHKa 3arpoca 1o oopasiry. s KaKaoro mojsi B 3TOH CTPOKE MOXKHO 33/1aTh
WHJUBUIyaJIbHOE YCIIOBHUE.

Dopmuposanue ycnoguii omoopa:

1. Tekcra: B GonplIMHCTBE Cly4yaeB JaHHbIE UMEIOT TEKCTOBBINA THM. g hopMupoBanus

YCIIOBHIA 0TOOpa TEKCTa MMEIOTCSI HEKOTOPBIE CIIeU(UIECKIE BBIPAKEHHS.

a) JJI1 TIOMCKa TOJIHOM TEKCTOBOMl CTPOKH, CJIeIyeT BBECTH €€ B COOTBETCTBYIOIIYIO
sTYeiKy OJIaHKa 3ampoca HYXKHOTO IMOJIsT, Access 3aKITIOYUT BRIPAKEHUE B KaBBIUKH;

0) B KauecTBE YyKaszaTellsi MPOM3BOJILHOTO TEKCTa HCIONb3YeTCs CHUMBON «*». OnHa
3BE3/I0YKa HHTEPIPETUPYETCA KaK IMPOM3BOJIBHOE KOJIMYECTBO JIFOOBIX CHMBOJIOB. B omHOM
BBIPOXEHHUH  MOXET  HCIOJNb30BaThbCsl  HECKOJIBKO  3Be3l0uek. YcioBuio «MB*H*0BY»
YIOBJICTBOPSIOT, Harpumep, hamunnn: «BanoBy, «/BaHIOB» 1 «/IBaHHUKOBY.

B) €CIIM HYXXHO OTOOpaTh 3alUCH, HECOOTBETCTBYIOIIHNE YKA3aHHOMY TEKCTY, Tepe]] HUM
BBOJUTCA KitoueBoe cioBo «NOT» mnm omeparop cpaBHeHus «<>». Ycmoue NOT Mocka
UHUIIUHPYET OTOOP BCEX TOPOAOB, KpoMe MOCKBHI.

r) B KauecTBe 3aMEHUTENsI OJHOTO TIPOM3BOJIBHOTO CHMBOJIA  IPUMEHSIETCS
BONPOCHUTENBHBIN 3HaK «?». Hampumep, 1o ycinoBuiO «k?T» MOTYT ObITh HaliICHbI CIIOBA «KUT)» H
«KKOTY.

2. Yucen:

a) 171st 0oTOOpa KOHKPETHOM BEJIMYUHBI, B TYCHKY BBOJUTCS YHCIIO;

0) 4TOOBI OTOOPATH 3aMKCU C BETUYMHAMU, MEHBIIMMH JTUOO MEHBIIMMU WU PABHBIMU

ONpPeACIICHHOMY 3HAaYCHUIO, BBOJUTCS <UHMCJIO MJIM <=4MCJIO;

B) 4TOOBI OTOOpPATh 3aMUCU C BEIMUYMHAMHU OONBIIMMH JHOO OONBIIMMH WM PaBHBIMU

ONpPEACICHHOMY 3HAaYCHUIO0, BBOJUTCS >YHCII0 WJIM >=4HCJIO;

r) JUIs TIOMCKa BEJIMYMH, JIOKAIIUX B HEKOTOPOM IPOMEXKYTKE 4ucen (BKIIOYash ero

HayaJyio U KoHelr), BBoasT Between uucnol and ymncno?2;

1) UL TIOUCKa BEJIMYWH, JISKAIUX B HEKOTOPOM IMPOMEXKYTKE dYHceN (MCKIIoYas ero

HayaJio U KOHel), BBOJUTCS BbIpaykeHue >uuciol and <uucno?2.

3. CuoxHoe ycji0BUe 0TOOpa:

a) €CJIM OCYIIECTBIISIETCS MOMCK IO HECKOIBKUM aJIbTEPHATUBHBIM YCIOBHEM JIsI OJTHOTO

TIOJIS, MX BBOJAT B OJIHY SIUEHKY M COCIUHSIOT KIro4eBbIM ciioBoM OR (Hampumep, «tOr

or CeBep»);

0) ecld MUMeeTCcsi MHOTO BO3MOJKHBIX BapHaHTOB, HCIIOJB3YeTCsl KIr04YeBoe cioBo IN

(manpumep, IN(IOr; Cesep; BocTok).

B) €CIM OJHO TMOJ€ AOKHO YIOBJIETBOPATH Cpa3y JBYM KPHUTEPUSIM, HCIOJB3YIOT

kiroueBoe cimoBo AND (manpumep, >5 and <10);

') 4TOOBI OMpEJeNUTh YCIOBHE JIJISi HECKOJBKUX TOJNIEH B Cllydae MOMCKA TEX 3aluCei,

KOTOPBIC YIOBJIETBOPSIIOT XOTS ObI OJHOMY YCIIOBHUIO, BBOJMTCS YCJIOBHE NJisi TIEPBOTO

TOJIsA, IEPEXOJIAT B CIEIYIONIYIO CTPOKY YCIOBHI 0TOOpa, KoTopas HazbiBaeTcs «JI» u

BBOJISIT BBIpaKEHHUE I BTOPOTO MOJS B CTOJNOIE 3TOro mois. Ilpu Hamuyuu Tperbero

YCIJIOBHSI IEPEMEILIAIOTCS €I1l€ Ha OAHY CTPOKY HIKE.



Jlpyrue BMIBI 3ampocoB. 3ampockl Ha BBIOOPKY caMble MPOCTbIe, HO U CaMble
pacnpoctpaneHHbie. CyIIECTBYIOT U APYryue BUABI 3alIPOCOB, HEKOTOPHIE U3 HUX BBITOIHSIOTCS
Ha 0a3e npeaBapuTEeIbHO CO3/IaHHOTO 3aIpoca Ha BHIOOPKY.

K HuM oTHOCATCS, Ipex e BCEro:

1. 3ampockl ¢ napamerpoM. YacTo mpUXOIUTCS UMETH JI€J0 C 3allpOCaMH, YCTPOSHHBIMU B
MIPUHIIAIIEC OJIMHAKOBO, HO MMCIOIIIMMH HEKOTOPBIC PA3IMUMs B TOCTABJICHHBIX YCIOBHIX O0TOODA.
B Takom cnyuyae, yTOOBl KaXKIbI pa3 3aHOBO HE CO3JaBaTh OTAEIBHBIA 3ampoc, CIeayeT
chopMHpoBaTh 3ampoc C mapaMeTpoMm. B 3ampoce ¢ mapamerpoMm B OJaHK 3ampoca B CTPOKE
Yecnosue oméopa nyxuoro nons BBOAAT, BBIpaXEHUE, Hampumep: <[BBeautre makcumanbHOE
3HaueHue]. [Ipu BbIMOMHEHUM 3ampoca C MmapaMeTpoM Access 3alpaliuBaeT y MOJb30BaTels
3HaYEHHE MapameTpa AJsl ONpeaeTeHHUs YCIOBUN BEIOOPKH.

2. 3anpoc Ha BBINOJIHEHUE JIEUCTBHUM, KOTOpbIE HCIOJIB3YIOTCS JJIs CO3JaHUs HOBBIX
peasbHbIX TaOIUI JAHHBIX, B JaJIbHEHIIEM CYIIECTBYIOIIMX YK€ HE3aBHUCHMO OT T€X TaOJIHIl
0a3bl, KOTOpPBhIC OBLIM HCIIOJIB30BAHBI JIJII MX TMOCTPOCHHUS. DTH 3alPOChI MO3BOJISIIOT TaKXKe
W3MEHATH TaONUIbl 06a3bl JaHHBIX: OOHOBIATH MX, JAOIMOJHATH HOBBIMU 3aMHUCSIMH WIH YAAJIATh
HEKOTOpbIE 3amucH. Pa3nyaroT 4eTbipe BUAa 3alIpOCOB HA BHITIOJIHEHUE JICUCTBUS:

a) 3anpoc na oobasnenue. MoxHO 100aBIATH OTOOPAHHBIC 3AMMCH U3 TAOIUIBI WU 3alIpoca

tekymed b/l B konen apyroi Tabiuibl. JJomonHsemast TaOiuIla MOXET HaXOAUTHCS Kak B

TOM K€ caMOu, Tak U B ipyroit b/1;

0) 3anpoc na yoanenue. C MOMOIIBIO 3aMIpOca HAa YAAJICHUE MOXKHO YAQIUTh TPYIIY 3alucen

JAHHBIX, YIOBJIETBOPSIONINX 3a/IaHHBIM YCIOBUSIM;

B) 3anpoc na obnosnenue. MOXHO U3MEHUT TPYIINY 3aMUCEN AAHHBIX, YAOBIETBOPSIOIIUX

OTpeieIEHHOMY YCIOBHIO.

r) 3anpoc ma co3zoanue Hosou mabauysl. VI3 BBIOOPKHU, SIBISIOMICHCS ITUHAMHYECKOU

Tabnuuel, chOpMUPOBAHHON NpPU BHIMOJHEHUH 3amMpoca M CYHIECTBYIOIIEH TOJBKO [0

OKOHYaHUsl pabOThl C pe3yjbTaTaMM 3alpoca, MOXKHO co3jaTh HOByIo Tabmuny BJ/l. Ona

HAYHET CBOE HE3aBHCHMOE CYIIecTBOBaHME. M3MeHeHus B ATOW HOBOW Tabmiuile He OyAyT

3aTparuBaTh UCMOIL30BAHHBIC ISl €€ MOCTPOCHUS HCXOAHBIC Ta0IuIbl B/I.

3. UroroBele 3ampockl. Ha3zHaueHwe HX OTJalIeHHO HAlOMHHAEeT WTOTOBBIE (DYHKIIUU
QJIEKTPOHHBIX TAONHIl (MIPOU3BOIAT MATEMATHUYCCKUE BBIYUCIICHHS 110 3aJaHHOMY IIONI0 U
BBIIAIOT PE3YIIbTAT).

4. 3ampochl Ha U3MEHEHHUE, TTO3BOJIAIOT aBTOMATU3UPOBATh 3aIl0JIHEHUE MOJIeH TabJIunLI.

5. llepekpecTHbIE 3ampochl, MO3BOJSIIONINE CO3[aBaTh PE3yAbTUPYIOIINE TaOMUIBl Ha
OCHOBE Pe3yJbTAaTOB PACUETOB, MOJIYYCHHBIX TTPU AHAJIU3€E TPYIIITHI TAOJIHUII.

6. Coenuduyeckue 3ampockl SQL — 3ampockl k cepBepy b/, HamucanHble Ha S3bIKE
3anpocoB SQL.

Pabora ¢ popmamu

®opma — 3TO OOBEKT, B OCHOBHOM, IIpeIHAa3HAYEHHBIH i1 yJOOHOTO BBOJA
otoOpakeHHs 1aHHBIX. Hago oTMETHTh, YTO B OTJIMYME OT TaOnull, B popMax HE COJACPKHUTCA
uHpopmanua 0a3 naHHbIX. PopMmbl Becero uib (opmar (OaHK) MOKa3a JaHHBIX Ha JKpaHe
KomrbioTepa. @OPMBI MOTYT CTPOMTHCS TOJIBKO Ha OCHOBE TaONuUI MM 3arpocos. [loctpoenue
¢bopM Ha OCHOBE 3alpOCOB IO3BOJSET MPEJICTABIATh B HUX HH(MOPMAILMIO U3 HECKOJIbKUX
TaOIHII.

B ¢opmy Moryr ObITh BHeIpeHBI PHCYHKH, AMArpaMMbl, ayAauo (3ByK) U BHUIEO

(u300paxeHue).
Pexxumbl paboThl ¢ popmoii:
- pedxcum popmbl — HCHOIB3YETCS JUIS TPOCMOTPAa M PENAKTHPOBAHUS  JIAHHBIX,

MIPEIOCTABIIAET APYKECTBEHHYIO Cpeay Uis padOoThl C JAHHBIMU U yIOOHBIN AW3alH UX
MpEACTABICHUS HA YKPaHE;



- pedxcum Koncmpykmopa (GopM HEOOXOIUM, €CIM HaJ0 M3MEHHUTH ONpeAeieHHe (OPMBI
(cTpykTypy MM 1mabioH (OPMBI, a HE MPEeICTaBICHHbBIE B HEW JaHHbIe). [l 3TOro Haao
OTKPBITH ()OPMY B PEKHME KOHCTPYKTOP

- pedicum mabauybl TO3BOJISIET YBUIETH TaONUILy, BKIIOYAOIIYIO Bee MO GopMbl. UTOOBI
HEePEKITIOYUTHCS B 9TOT PEXXHUM Ipu padoTte ¢ HopMoii Hao HaXKaTh KHOMKY [ TaOIHUIbI| Ha
MaHeTd HHCTPYMEHTOB.

Kommnekryronme
IIpoueccop Celeron
Mogaens 300A
Yacrora 300
Llena 58
[MocTaBIIKK TOO «Kpuctuna
Agpec Mockga, vyi. [IaTHunKas
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Puc. 7.3.3. ABrodopma «B crondem

ABTodopMa «B crosibery oToOpaxkaeT Bce Moisid oAHOM 3amucu. OHa yjaoOHa A BBOAA U
pelaKTUPOBaHMS JAHHBIX.

AHanu3 mpaiic nucta  3ampoc Ha BEIOOPKY
ITpoueccop YacroTa Lena
> | Celeron 366 68
AMJI Kb-2 400 77
* 0 0
Bamucp 1 | < | < 1 > ||| >x | W32

Puc. 7.3.4. ABTodopma «IeHTOUHAS»

Aemogopmer. B ornuune oT TabNMIl M 3ampoCcOB, KOTOpPble Jyyine (HOpMUPOBATH
BpyuHYy10, (opmbl ynoOHee TOTOBUTH C TOMOINBIO CpeACTB aBToMaTu3anuu. [lomHOCTHIO
ABTOMATHUYECKUMH SBIISIOTCS CPEJICTBA, HA3BaHHBIE asmoghopmamu.

CymecTByeT Tpu BHZa aBTOQOPM: «B CTOJIOCI», «ICHTOYHBIC» U «TaOIMYHBIC» (pHC.
7.3.3-73.5)

Jlentounast aBToopma oTOOpakaeT OAHOBPEMEHHO TpyIiy 3anuceid. E€ ynoOHO ncnonp3oBarh
Ui 0popMIIeHHS BBIBOJIA JAHHBIX.

Kommnekryronue




IHpoueccop Moaeanb YacToTa Ilena A
> | Celeron 300A 300 58
Celeron 333 333 61
Celeron 366 366 68
Celeron 366A 366 85
\Y
3anuch |< < 1 > | > | > *

Puc. 7.3.5. ABTodopma TabnuaHas:

Tabnuunas aBTodopMa MO BHEIIHEMY BUAY HUYEM HE OTJIMYAETCS OT TaONUIbI, Ha
KOTOpPOM OHA OCHOBAHA.

Jis co3maHus aBTOQOPMBI CleAyeT OTKpbITh MaHenb @opmsr B okHe bJ[ wu
BOCITOJI30BaThC KoMaHaHOU KHOMKoM [Co3aats]|. B oTkpriBatomemcs nuanoroBoM okue Hoeas
¢opma BBIOUpAIOT TUN aBTOGOPMBI M TaOnHIly (MU 3aMpoc), Ha KOTOPOl OHAa OCHOBBIBAETCSI.
[Tocne memuka Ha kHomke [OK] aBrodopma QopmupyeTcss aBTOMAaTHYeCKH M HEMEICHHO
roToBa K padoTe, TO €CTh K BBOAY WJIK OTOOPaKEHHIO TaHHBIX.

Ha pucynkax 7.3.3-7.3.5 otoOpaxkeHbl aBTO(GOPMBI, OCHOBAaHHBIE TOJBKO HAa OJHOM
ooOwekre. Takas dopma HazbiBaetcs [Ipocmou gpopmoii. B ocHOBY CTpYKTYphl (DOPMBI MOKHO
3aKJIaABIBATh TOJISI HECKOJIBKHUX TAaOIHIl MK 3anpocoB. Eciu (hoopma OCHOBBIBAETCS HA MOJISAX U3
HECKOJIbKUX CBSA3aHHBIX Ta0JIML, TO OHA HA3bIBACTCS COJMCHOU WIA COCMABHOU W MPEJCTABISAET
€000l KOMITO3UIINIO U3 HECKOJIBKUX (OpM.

Co3zoanue gpopm ¢ nomoupro macmepa

ABTOMaTH3UpPOBAaHHBIE CpEINCTBA TpeaocTaBisier Macmep ¢opm -_ crienuaibHOe
IPOTpaMMHOE CPEJICTBO, CO37arollee CTPYKTypy (GopMbl B pexume auanora. Macmep ¢gopm
MOYKHO 3amycTuTh u3 okHa b/l memukom Ha 3Hauke Co3ganue GpopM ¢ MOMOLIbI0 MacTepa_Ha
naHenu ©Popmel.

1. Ha nmepBom stamne paboTel Macmepa ¢gopm BHIOUpAIOT TAOIWIIBI U TOJS, KOTOPHIE
BOIAYT B Oyaymiyto hopmy.

2. Ha Bropom 3tane BelOupaeTcs BHEIIHUIN BUA (HOPMBI.

3. Ha tpeTbeMm - BeIOMpaeTcs cTHIIb ohopMiieHus GOpMBI.

4. Ha gyetBepToM (mIocnenueM) — hopMa COXpaHsieTcsl MoJ 3aJaHHBIM UMEHEM. 311eCh Ke
MOYKHO BKJIIOUUTH Nepekitodatens [MI3MeHUuTh MakeT GopMbl], KOTOPBI OTKPBIBAET TOIBKO UTO
CO3/IaHHYIO0 (OpPMY B pexHMe KOHCTpykTopa. ®opMa MMeeT Tpu OCHOBHBIX paszzenia: 00JacTh
3arojioBKa, OOJIacTh JAHHBIX M 00jacTb npuMedaHus. JIMHWUM, pa3gessiomue pas/ensl,
NEPETACKUBAIOTCA M0 BEPTHUKAIM C MOMOIIBI0O MBI — 3TO IO3BOJISIET M3MEHSTH pa3Mepsl
pasziesnoB Tak, Kak Tpedyercs.

Cmpykmypa ¢hopmel

®opma2: Popma

RE= 3aronoBoK GOpPMBI A
Hanmenosanmue ‘ Nunexc ’ T'opon ‘ Anpec ’ Tenedon
RE= O0sacTh JaHHBIX

HaumenoBanue ‘ Nunexc ‘ T'opon ‘ Anpec ‘ Tenedon




LS [Tpumeuanue Gpopmbl

< |.

Puc. 7.3.6. CprKT3;pa (hopMBI, CO3TaHHON MacCTEpOM

Paznenbl 3aronoBka ¥ MpUMEYaHHUS MMEIOT YHCTO O(QOPMHTENBCKOE Ha3HAYCHHE — UX
COJIEPKMMOE HANPsAMYIO HE CBSI3aHO C TaOJMIIel WM 3alpocoM, Ha KOTOPOM OCHOBaHa (hopma.
Pasnen nmaHHBIX HMeeT coAep)KaTeIbHOE 3HAUEHUE — B HEM IPEICTaBIECHBI 3JIEMEHTHI
yIpaBJIEHUS, C TIOMOLIBI0 KOTOPBIX BBINOJHAETCA OTOOpa)KEHHE IJAHHBIX WM UX BBOJ. 3J1€Ch
MOKHO PpPa3MECTUTh JONOJIHUTEIbHBIE 3JIEMEHTHl YIpaBICHUS JUIsl aBTOMATHU3allMM BBOJA
JAHHBIX (TIepeKIIroyaTeny, (QIaXkKku, CIIUCKU U Jp., THIMYHBIE A7 npuiiokeHuit Windows).

dnemenmul ynpaenenus @opmvl TpencTaBieHbl Ha [lanenu saemenmos, KOTOPas
OTKPBIBAETCS ILETYKOM HAa COOTBETCTBYIOUICH KHOIKE IAHEIM MHCTPYMEHTOB MM KOMaHION
Bun — Ilanenv snemenmog. BoiOop 35eMeHTa ynpaBiieHUs BBIIOJIHSAETCS OJHUM IIETYKOM Ha
ero 3Hauke B [lanenu snemenmog, IOCIIE YETo CIEIYIOUUM LIETYKOM B 1ojie (popMbl OTMEUaeTcs
MECTO, KyJla OH JIOJDKEH OBITh IMocTaBiieH. BMecTe ¢ 371eMeHTOM B 11osie (hOpMBI BCTABIISIETCS €TI0
npucoeounennas noonucs. Ilo ymonyaHMi0, 3Ta NOANUCH CTAaHAAPTHAsA, HapuMep s
nepekiouatens 3to llepexmtouatensl, Ilepexmouatens2 u T.1. PegaktupoBanueM CBOMCTBa
3JIEMEHTa YIpaBlieHHs (Yepe3 KOHTEKCTHOE MEHIO) MOXKHO JiaTh 3JIEMEHTY yIpaBlieHus Oosee
COJIEpKaTENbHYIO MTOJIHUCH.

OCHOBHBIMU 3J€MEHTaMH O(QOpMIICHUST (HOPMBI SIBISIFOTCA MeKCmosble HAONUCU W
pucynxu. JIns co3laHusi TEKCTOBBIX HAAMHUCEH CiyKaT aBa sneMmenta — Haonuce u Ilone. B
KaueCTBE HAAMMCH MOKHO 3aJaTh IPOU3BOJIBHBIN TeKCT. DieMeHT [lose otnuyaercs teMm, 4To B
HEM 0TOOpaXkaeTcs COAEP)KUMOE OJTHOTO M3 TOJIeH TaONHUIbl, HA KOTOPOW OCHOBaHa (opma, T.e.
IIPY [IEPEXOJE OT 3aIMCH K 3aIIMCH TEKCT MOKET MEHATHCS.

g co3nanus TpaduyecKuX 3JIE€MEHTOB O(QOPMIICHHS CIIYKAaT 3JIEMEHTHI YIIPaBJICHUS
Pucynok, Ceoboonas pamka obvexma wn Ilpucoedunennas pamka o6vekma. PucyHok
BbIOMpaeTcst u3 rpaduyeckoro ¢aina u BcraBisercss B ¢opMmy. DnemeHT CgeobooHas pamxa
06vekma OTINYACTCS TEM, YTO 3TO He 0053aTeNIbHO PUCYHOK — 3TO MOXKET OBITh JIF0O0H Apyron
0o0wvexT OLE, Hanipumep, MyJIbTUMEIUUHBIN. DneMeHT [lpucoedunennas pamka ob6vekma TOXe B
KaKON-TO CTENEHU MOXKET CIYKHUTh Il oopmiieHHs (OpMBI, HO €ro COACpPKUMOE OepeTcs
HernocpeacTBeHHo U3 Tabnuiel bJ] (ecnu ona umeer none oobekra OLE). [Ipu nepexone mexay
3aMMCSIMU CO/IEPKUMOE 3TOTO AJIEMEHTA OyAeT MEHSAThCS.

Huszaitn ghopmer. B 1o Bpemst, kak Tabnuipl b/ riry0oko CKpbITHI OT MOCTOPOHHUX IJIa3,
dopmbl B]] — 3TO cpencTBa, ¢ MOMOIIBIO KOTOPHIX ¢ HEH obmraroTcs oau. [loatomy k hopmam
NPEIbABISIOTCS MOBBILICHHBIE TPEOOBAHUS 110 TU3AIHY.

B nepByro ouepenb, Bce 3JIEMEHTHI ympaBieHUS (POPM TOKHBI OBITH aKKypaTHO
BBIDOBHEHBL. JTO oOecmneunBaercss komanaoi @dopmar —  BeipoBHATh. Ecimmu HyxHO
PaBHOMEPHO paCHpEeeIUTh 3JIEMEHTHl YIPaBICHUS MO MO0 (OPMBI, UCHIOIB3YIOTCS CPEACTBA
MmeHto @opmat — MHTepBan no ropuzonTanu wim @opmar — MHTEpBal 0 BEpTUKAIH.

Bo3MOXHO Takke pydyHOE M3MEHEHHME Pa3MEpPOB M IOJIOKEHHUS DIEMEHTOB YIIPaBIICHUS,
HO OHO pEeAKO IMPUBOJUT K KayeCTBEHHBIM pe3ynbraraM. [Ipu paboTe BpydHYIO MCHONB3YyeTCs
NepeTacKUBaHUE MapKepOB, KOTOPBIE CTAHOBATCS BUJIHBI, KOTJa YJIEMEHT YIPABJIECHUS BbIICIIECH.
OOBIYHO BJEMEHTHI YIpaBICHHsS] NEPEeTACKUBAIOTCS BMECTE C TMPUCOEIWHEHHBIMH K HUM
HaanucsaMHu. lepeTackuBanne ¢ MOMOILBIO MapKepa JIEBOTO BEPXHETO YIJIa MO3BOJISIET OTOPBATh
MPUCOEANHEHHYIO Ha/IIKUCh OT 3JIEMEHTA.

Cy1ecTBeHHY0 OMOIIL IPU pa3paboTKe au3aiiHa popMbl OKa3bIBAET BCIIOMOraTeIbHas
cetka. Ee oroOpaxeHue BKIIOYaOT KOMaHAoW Bujg — cerka. ABTOMaTHMUYECKYIO HPUBS3KY K
y3J1aM CETKH BKJIIOUaroT komanaon @opmar — [IpuBsa3arte k ceTke.

3akoHYMB pa3pabOTKy MakeTa (pOpMBbI, ee CIeayeT 3aKpbITh U COXPAHUTH MOJ 3aJaHHBIM
umeneM. [locie otkpeiTus Gopmbel B okHe BJl, ¢ Heli MOXHO paboTaTh: MPOCMATPUBATH HIIU
pEeNaKTHPOBATh NaHHBIC U3 0A30BOM TAOJIHUIIEI.



PaboTa c oTyeTamm

OTueTsl BO MHOTOM MOXO0H Ha (hOPMBI, HO UMEIOT HHOE (DYHKIIMOHATFHOE Ha3HAUCHHE —
OHM CIyXaT ajas (QOopMaTHPOBAHHOIO BBHIBOJA [AHHBIX Ha I[IeyaTarollee YCTPOHCTBO W,
COOTBETCTBEHHO, IPU OSTOM [OJDKHA YYHMTHIBATH I[AapaMeTphl IPHHTEpAa W TMapameTpbl
UCIOJIb3YeMOi Oymaru.

Tak e, kak ®u JIa (OpMBI, CYHIECTBYIOT CpEICTBAa  aBTOMAaTUYECKOrO,
ABTOMATU3UPOBAHHOTO M PYYHOrO MPOEKTHPOBaHHUS OT4eTOB. (CpencTBa aBTOMATHYECKOTO
npoekTupoBaHusi peanuszoBanbl aBrootueramu (bl — Cosmate — HoBwii oTuer —>
ABTOOTYET B CTOJIOCI/JICHTOYHBIN aBTOOTYET).

CpencTBoM aBTOMaTU3MPOBAHHOTO CO3JAaHMS OTUETOB sABisAeTcs Macmep omuemos. OH
paboTaer B LIECTh 3TAIOB:

1. Bo16op 6a30BbIX TaOIMII WK 3aIIPOCOB, HA KOTOPBIX OTYET Oa3upyeTcs;

Br16op moseit, oToOpakaeMblii B OTUETE;
Br160p nosneit rpynnupoBKy;

Br160p nosneii 1 METOI0B COPTUPOBKU;
Br160p Gopmbl e4aTHOro MakeTa;

. Boe16op ctunst opopmieHus.

CTpyKTypa TOTOBOTO OTYETa OTIMYACTCS OT CTPYKTYPHI (POPMBI TOJBKO YBEIUYCHHBIM
KOJIMYECTBO paszjaenoB. Kpome pasnenoB 3aroioBka, NpUMEYaHHUS W JaHHBIX, OTYET MOKET
COJIepKaTh pa3fielibl BEPXHEr0 U HUKHETro KOJIOHTUTYNOB. Eciu oTder 3aHuMmaer Ooisiee 0JHOMN
CTpaHHULbI, 3TH pa3leibl HEOOXOAMMBI ISl TeYaTh ClyXeOHOM uHOpMaIuu, Hampumep,
HOMEPOB CTPaHUII.

PenaktupoBaHue CTPYKTypbl OTYETa BBIMOJIHAIOT B pexume Koucmpykmopa. Ilpuemsl
PEIAKTUPOBAHMS TE€ XK€, YTO U sl (HOpM. DIEMEHTHI yIIpaBICHHS B JAHHOM CIy4ae BBITOIHSIOT
byHKIIMK 3JeMEeHTOB odopmiieHUs. Pa3MelieHre 5JI€MEHTOB YIPABJICHUS BBIMOIHSIIOT C
nomouibto Ilanenu snemenmos (Bun — IlaHens 37eMEHTOB), KOTOpasi IO COCTaBy MPAKTUYECKU
He otriauvaeTrcs oT llanenu snemeHTOB (opmbl. BakHOW OCOOEHHOCTHIO OTYETOB SIBISETCS
HaJIMYMe CPeACTBA JJIs BCTaBKM B 00JAacTh BEPXHETO WJIM HIM)KHETO KOJOHTHTYJIOB TEKYILEIro
HOMEpa CTPAHMIIBI U IOJHOTO KOJHMYECTBA CTPAHHIL. DTy OIEPAIHIO BBHIMOJHSIOT C TTOMOIIHIO
nuanorooro okHa Homepa crpanun (Becraka — Homepa ctpanu).

oUW

Kaxue nannble Ha3bIBalOTCS CTPYKTYPUPOBAHHBIMU?

JlaiiTe onpesieeHre U ONMUIINTE Ha3HaueHue 0a3bl JaHHBIX.

Haiite onpesiesnieHne 1 ONMUIINTE Ha3HAaYEHHE CUCTEMBI yIpaBieHHs 02301 1aHHBIX.
[TosicHuTe, B 4eM 3aKiIroyaeTcs paziuuue apxXUTeKTyp 0a3 TaHHBIX, OPraHM30BAHHBIX
10 IPUHIUITY KJIUEHT-cepBep U (aiii-cepsep.

Ha3zoBuTe U nosicHuTe B3aUMOCBS3b CTPYKTYPHBIX 3JIEMEHTOB 0a3bl TaHHBIX.
Jaiite nonstue kiroya. Kakve BUAbI KIt0Y€H Bbl 3HAHHUE?

JlaHHBIE, KaKue TUIIOB MOTYT XPAaHUTHCS B MOJISIX 0a3bl TaHHBIX?

Kaxkwne Moaenm TaHHBIX BEI 3HaeTe?

9. TlosicHUTe Ha3HAYEHHE KIIIOUEBBIX MOJIEH B PEJIILIMOHHON 0a3e JTaHHbIX.

10. Kakue BB CBsI3€H MEX Ty OOBEKTaMH BaM U3BECTHBI?

11. KakoBbl OCHOBHBIE, QYHKIIMOHATIbHBIE BO3MOKHOCTH CYB/?

12. Ha3oBuTe 1 0XapakTEpU3yUTE OCHOBHBIE dTAlbl TpoekTupoBanus b/I.

13. HazoBuTe u oxapakTepusyiiTe Ha3HauYe€HHE OCHOBHBIX 00BbeKTOB B/I.

el NS
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JlokajabHBIE M 1J100aJbHbIE ceTH DBM

Jlekyuss 8.1. [llpoepamMMHbIe U annapamHbleé KOMIMOHEeHMbI
KOMMboOmMepHbIX cemeu

8.1.1. OnpeneneHne n Ha3Ha4YeHne

KommbroTepHO# ceThi0 Ha3bIBaeTCs OOBEIMHEHHE HECKOJBbKUX DBM s coBMecTHOTO
perieHus nHGOPMAIMOHHBIX, BRIMUCIUTENBHBIX, YI€OHBIX U JIp. 33/1a4.

[IpocTeiiimuM BUOM CETH SIBISIETCA OOHO - paH208ds CETh, O0ECIEUNBAIONIAsl CBS3b
IIK xoHEeYHBIX MOJB30BaTENICi M IIO3BOJISIONIAS COBMECTHO MCIOJIB30BaTh JUCKOBOJIEI,
IPUHTEPHI, Pailiibl.

Bonee pa3BuThie CeTH BKIIOYAIOT CHEIHAIbHBIC BBIJICICHHBIE KOMIIBIOTEPHI-CEPBEPHI.
Cepep — OBM, BbimonHsmOmas B CeTH 0COOble (YHKIMH OOCITYKHBAHUS OCTAIBHBIX
KOMITBIOTEPOB, KOTOpBIC HA3BIBAIOTCA pabounMu cTaHIUsAMH. EcTh cepBepsl (haiiioBble,
KOMMYHHKAI[MOHHBIE, CEpBEphl ISl TMPOBEJICHUS MAaTeMaTHYECKHMX pacdyeToB, cepBepbl 0a3
JTAHHBIX.

8.1.2 Knaccudukanus cereit

KomMmmbroTepHbie ceTd MOKHO KIACCU(PUIIMPOBAThH MO PSIy MPU3HAKOB, B TOM YHUCIE IO
CTENEHW TEPPUTOPUATBLHON pacmpeneneHHOCTH. [Ipu 3TOM pa3nuuaroT: TII00aNbHBIE,
pErvoHaNIbHBIE U JIOKAILHBIE CETH.

[mobGanpHBIC ceTH OOBEIUHSIOT IMOJIB30BATEICH MO BCEMY MHPY M YacTO HCIOJIB3YIOT
CIyTHUKOBBIE KaHANBI CBS3U. B 3THX ceTsax ocyiecTBisiercsa popMupoBaHUe €IMHOTO HAYYHOTO,
9KOHOMHYECKOTO, COLHUATBHOTO W KYJIBTYPHO WH()OPMAIMOHHOTO TMpocTpaHcTBa. Ilpm 3TOM
COEUHSIOTCA Y3IIbl CBsi3u U DBM, Haxoasmuecs Ha pacctosaun 10-15 Thic. KM IpyT OT apyra.

PervnonanbHbie ceTH 0OBEAUHSIOT MOJIB30BATENECH TOPO/Ia, 00JACTH U MAJICHBKOW CTpPaHBI.
Paccrosnue mexny yznamu cet coctasiisitoT 10-1000km.

JlokanpHple ceT DOBM cBs3bIBalOT a0OHEHTOB OIHOTO WM OJM3JIEKalUX 3IaHUi
oHOTO mpeanpusAtus, yupexaeHus (o0bruHo 10-100 xommbioTepoB). OcobenHocthio JIBC
SBJISIETCSI HAJMYHE OJIHOTO BBICOKOCKOPOCTHOTO KaHajia CBSI3U ISl mepefadn WHGOpMaiuu B
muppoBoM Buae. Ha OonpImIMX paccTOSHUSX TaKOW THN TMepefadyd HempueMmseM — H3-3a
HEM30EKHOTO  3aTyXaHHUs BBICOKOYACTOTHOro curHana. CyliecTBYIOT TNPOBOJHBIE U
OecnipoBoaHbIe (paano) kaHanbl. Paccrosaus B JIBC mexay OBM uebonbimue — 1o 10km, a B
paauo kaHaie — 10 20KM.

HazHnauenwne Bcex BUAOB KOMITBIOTEPHBIX CeTe onpeaensieTcs AByMs () YHKIIUIMU:

* 00ECTICUCHHE COBMECMHO20 UCHOIb3068AHUs ATIAPATHBIX U MPOTPAMMHBIX PECYypCOB

CeTH;

* obecrieueHre cogmecmno20 00Cmyna K pecypcam JaHHbIX.

Tak, HanpuMep, Bce YyYaCTHUKHU JOKAJIBHOW CETH MOTYT COBMECTHO MCIIOJIb30BaTh OJHO
olmiee ycTpoHCTBO NedaTd (CETEeBOM NPUHTEP) WIIM, HANpUMEp, PEeCcypchl >KECTKUX JTUCKOB
OJITHOTO BBIJIEIEHHOTO KOMIblOTepa (¢aiioBoro cepBepa). ITO K€ OTHOCUTCI M K
porpaMMHOMY, U K MH(GOpMalMOHHOMY obecrnieueHuto. Eciu B ceTu umeercs crienuaibHbIN
KOMIIBIOTED, BBIJEIEHHBIN JIJIs1 COBMECTHOT'O MCIOJIb30BAaHUS YUACTHUKAMU CETH, OH Ha3bIBACTCS
¢aitnoBeiM cepBepoM. KoMIbloTepHbIE CeTH, B KOTOPBIX HET BBIJEJIIEHHOTO CepBepa, a BCe
JIOKaJIbHBIE KOMITBIOTEPHI MOTYT OOIIATHCS APYT € JPYrOM Ha «PaBHBIX MpaBax» (OOBIYHO 3TO
HEeOOJIbIIINE CETH), HA3bIBAIOTCS 0OHOPAHZ0GbLIMU.

8.1.3. CereBoe nmporpaMmMHoe odecrieyeHmne

Jlnis peanu3anuu yCIyr B CETH M JIOCTYIA TMOJB30BaTENIe K ycayraM pa3padaThIBalOTCS
nporpaMMHOe oOecriedeHre. B Hacrosmiee BpeMs MOJYYHIN PaclpoCcTpaHEeHHE 2 OCHOBHBIE
KOHIIEMIINH TaKOT'0 IPOrPaMMHOTO 00eCTIeUeHUsI.



B nmepBoil KOHLENIMM CETEBOE NPOrpaMMHOE O0OECIeueHHUE OPHUEHTHPOBAHHO Ha
IPEJOCTaBIICHHE TOJIb30BATEISIM HEKOTOPOTo OOIIEIOCTYITHOIO TJIaBHOTO KOMIIBIOTEpA CETH,
Ha3bplBaeMoro (aiyioBeIM cepBepoM. OCHOBHBIM PECYpCOM TAKOI'O CepBepa SIBISIIOTCA (hailiibl.
Orto Moryr ObITh (ailjbl, colepKamue MOporpaMMHbIE MOAYIM WM JaaHHble. CeTeBble
IIpOrpaMMHBIE CPEJICTBA, YIIPABIAIOLINE pecypcaMu (paidIoBOro ceppepa U MperoCcTaBisIoIue K
HUM JOCTYNl IIOJIb30BaTENsIM CETH, Ha3bIBAIOTCS cemesol onepayuonHou cucmemou. Ee
OCHOBHAs 4acTh pa3MellaeTcs Ha (QailyioBoM cepBepe, Ha padOYMX CTPAHUIAX YCTaHABIMBAETCS
TOJBKO HeOObIIas 000JI0UKa, BBIMOJHSIONIAA (YHKIMKM HHTEpdeiica MeXAy MporpaMMamH,
oOpalIarIUMKCs 33 pecypcamu, U (paiIoBbIM CEPBEPOM.

Bo BTOpOM KOHIENUMU - MOIYISPHOW M YPE3BBIYAHHO INEPCIEKTUBHOM, HA3bIBAEMOM
ApPXUTEKTYpOH «KJIMEHT-CEepBEp», MPOrpaMMHOE O00eCrieYeHHe OPUEHTHPOBAHHO HE TOJBKO Ha
KOJIJICKTHBHOE HCIIOJIb30BaHHE PECYPCOB, HO M Ha X 00pabOTKy B MECTE pa3MeIleHHs pECYypCOB
[0 3ampocaM Mnosib3oBatens. I[IporpaMMHbIE cUCTEMBl apXUTEKTYPbl «KIHEHT-CEPBEP» COCTOSIT
U3 2 yacTei: mporpaMMHOE oOecrieueHre cepBepa U MporpaMMHoOe 00ecriedeHne MoIb30BaTels-
KiaueHTa. [Ipy 3ToM B pyHKLUU KIMEHTA BXOJUT:

e [IlpenocraBieHue  NOJB30BATENbCKOIO  HMHTepeiica, OPUEHTUPOBAaHHOTO  Ha

OIlpeJieJIeHHbIE POU3BOJICTBEHHBIE 0053aHHOCTH U IIOJTHOMOYHMSI [10JIb30BaTE;

e  ®DopMHpOBaHUE 3aPOCOB K CEPBEPY;
e AHaiu3 OTBETOB cepBepa Ha 3alPOChl U MPEIbSIBICHUE UX [10JIb30BATEIIIO.

OcHoBHast (yHKIUS cepBepa — BBHINOJHEHHE CHEIHAIBHBIX ICHCTBUI IO 3ampocam
KJIMEHTa, HalpuMep, pelleHHe CII0KHOM MaTeMaTH4ecKOM 3ajaud, COeIUHEHHE KJIHEHTa ¢
IpyruM KiueHToM u T.0. Eciu cepBep HE B COCTOSHUM pELIUTh 33Jady H3-3a HEXBATKU
pecypcoB, OH B ujease caM HaxoJIuT 0oJiee MOIIHBINA cepBep U NepeaaeT eMy 3a1ady, CTaHOBSICh,
B CBOIO O4Yepe]b KIMEHTOM, HO, He MHpopMUpys 00 3TOM, 6e3 0co00i HYKIbl, HAYATHLHOTO
kiaueHta. KimeHToM MokeT ObITh BeCbMa MOIIHBIM KOMIBIOTEp, KOTOPBIH B CHIIy CBOMX
BO3MOXKHOCTEH peliaer 3ajjauy CaMOCTOSITEIbHO.

8.1.4. CereBasi onepaunonnas cucrema NET Ware

B nr060i1 puznueckoit koHPUrypanuu NoJAep)KKa AOCTyHa OT OJAHOTO KOMIIBIOTEpa K
JIpYroMy, HaJu4u€ U OTCYTCTBUE BBIJIECJIEHHOTO KOMIIbIOTEpPA, BBIMOJIHIETCS MPOrpaMMON —
ceteBo OC. CereBas OC sBuserca HaAcTpoiiko mnmo oTHomeHHo K OC  oTaenbHBIX
KOMITBIOTEPOB.

Jia coBpemeHHBIX BbIcOKOpa3BUTHIX OC IIK BmojHe XapakTEpHO HaJMYME CETEBBIX
Bo3MoxkHOcTel ( Hanpumep, OS\2, Windows 95-2000 - XP, Windows NT, UNIX).

Jnsa obecnieuenuss ¢ynkunonuposanus JIC, wucnonb3yromiei ¢aiioBslii cepsep, B
HacToslee BpeMsi paspadoran nenbiil psaa cereBbix OC. Onnoit u3 Hux sBusercs NET Ware

¢dbupmsr Novel.
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Puc. 8.1. JlokansHas cethb [IK Novel Net Ware ¢ MOHOKaHAJIbHOM CTPYKTYpPOH.

OC — daiinoBsIii cepBep ¢ ceTeBoil tuiatoi Ethernet u smpom Net Ware;

PC — pabouas cranus ¢ cereBoii miaroii Ethernet u ¢ o6osoukoii Net Ware.
C: D: E: — noxajinHbBIE TUCKH.

Ocnosnvie ¢hynxyuu cemesoui OC, peanuzyemvie Net Ware:

1. Paznenenue mnuckoB (hailjioBOro cepBepa, obOecreuuBaroliee HaeKHOE XpaHEHHE U
JOCTYH K aiinam;

2. YnopaBieHue  KOMMYHHUKalMed MpU  pa3IMUYHBIX  TOMOJIOTHAX  IOACETEH U
KOMMYHMKAIIMOHHBIX MpoTokonax. Tak, paboume cranumm UNIX, kak mnpasuio,
ucnons3ytor nporokon TCP/IP, a TIK cetm Net Ware — IPX/SPX, u cereBas OC
obecrnieunBaeT MOICPIKKY ITHX TPOTOKOJIOB.

3. OOecneuenue paboOThl Ha cepBepe MPOrPaMM, PACIIUPSIONIUX U JOTOIHIIOMNX QYHKIIUU
camoii cereBoit OC. OTu mporpamMmbl Ha3bIBAIOTCS 3arpykaeMbiMu Moayisimu Net Ware
(N2H, Net Ware, loadable Modules).

Ctpyktypa ceteBon OC Net Ware

CereBass OC Net Ware koopaunupyet ¢pyHkiuonupoBanue P.C. u peryiaupyer npouecc
COBMECTHOI'O HMCIOJB30BAaHUSI CETEBBIX PECYpPCOB. DTH CpeICTBAa 00ECHEUYMBAIOT 3AIIUTY U UX
LEJOCTHOCTh, KOHTpoJupysd mnpaBo pgoctyna K HuUM. Novel Net Were, xak u npyrue
OTEpAllMOHHbIE CHCTEMbI, OPUEHTHpPOBaHA Ha pPadOTy C pa3IMYHBIMH CETEBBIMHU IUIATaMHU.
Bo3moxHbix BU0B miar oueHb MHOro. IlopnepxuBatorcs mHorue miatel Ethernet, Token —
Ring, ARCnet.

Cxema pasMmelleHHs] M B3aUMOJEHWCTBUS KOMIIOHEHTOB IPOrPaMMHOIO oOOecredeHus
cereBoit OC Net Ware Novel npencraBnena Ha puc. 8.2.

Net Ware 386 sBisiercst cereBoit OC ¢ IEHTpalW30BaHHBIM YIPaBJICHUEM, T.€. B CETHU
OJIMH WJIM HECKOJBKO KOMITHIOTEPOB JIOJDKHBI OBITH BBIJEICHBI B KauecTBe aii-cepBepa. Ha
daitnoBeix cepBepax paboraer OC Net Ware. Ha P.C. (4ucio KOTOpBIX MOXET JIOCTHraTh
HECKOJIbKUX COTEH) JI0JKHA OBITh 3arpykeHa, T.H. KiIMeHTcKas yacTb Net Ware — cnenuanbHas
KOMIIOHEHTa cucTteMbl (obomouka Net Ware ). OGomouka Net Ware cocTouT w3 Moaylnen
VLH.COM, LSL.COM u IPXODL.COM. IIpu 3anpoce Hekotopoii cereBoit ycinyru VLH.COM
NEPEJAeT 3apoc APYTUM MOAYJISIM, KOTOPBIE OTIIPABIISAIOT €0 YEPE3 ApaiiBep CETEBOM KapThl Ha
(baiIoBHIiA cepBep.

DaioBbIN cepBep Pabouas cranmus
Anpo ceTeBbIxX [IpukitagHbIe mporpaMMsl
OTIEepaIlMOHHBIX i
cucreMm Net / VLH. COM
Wara
baszosas
LSL. COM ocC
IPXODL. COM
Hpaiisep
NE 2000. COM




CereBas miara

CereBad mara

Kanai cBs3u

Puc. 8.2. Cxema pa3MelieHUss W B3aUMOJICUCTBUS KOMIIOHEHTOB MPOrpaMMHOIO
obecnieuenus cereBoit OC Net Ware Novel

8.1.6. YTunutbl Net Ware

YTUIUTBL pa3AeNgOTCs HAa JAMAIOTOBBIE M YTWIWTHI KOMaHIHOW cTpoku. Hmerotcs
BapHaHTHI JUAJIOTOBOM yTUIUTHI BhimonHstomeics nmoa DOS u Windows. Pazutsiit untepdeiic
DOS — yrunut npencrasusier coboi BeIOOp u3 MeHio. ['paduueckuii uarepdeiic Windows —
VTUIUT CYIIECTBEHHO YIPOLIAET M YCKOpsAeT paldoTy TMOJb30BaTeNsl B CETU. Y TUIUTHI
KOMaHJIHOM CTPOKM TO3BOJISIIOT 3aJaBaTh BCE IapaMETphl HEMOCPEICTBEHHO MPU 3aIlyCKe
YTUIUTHl B KOMAaHIHOW CTpoke. Bce yTHIMTBI OOBIYHO pacronaraloTCs B CETEBOM Karajore
SYSPUBLIC na Bun4ectepe daiin-ceppepa.

Jlekyus 8.2. KoHghuaypauusi (apxumekmypa, monosozausi) JIBC
JIBC B 3aBHCHMOCTH OT HAa3HAYCHHS U TEXHUYECKHUX PEIICHUH MOTYT UMETh Pa3INYHBIC
KOH(Urypanuu (TOMOJIOTHH ), IPeCTaBlIeHHbIe Ha puc. 8.2.1-8.2.3 :

8.2.1. KonbueBas Tononorusa JIBC

K K K

K K K

Puc. 8.2.1. Konblesas Tononorus

Konbuesas JIC — wuHdopmamus mnepemaercss NHO 3aMKHYTOMY KojbIly. Kaxblii
KOMITBIOTED HEMOCPEICTBEHHO CBS3aH C JBYMsI COCEAHMMH, XOTS B TPHHIAIE MOXET
CBSI3BIBATHCS C JIIOOBIM aOOHEHTOM ceTH. KakIblii KOMMBIOTEpP BBICTYMAET B POJIM peNUTEpa
(moBTOpUTENS), yCWUIMBAas CHUTHAJIbl M IepelaBas UX cienyromeMmy kommbioTepy. [lostomy
BBIXO/JI U3 CTPOS XOTsI ObI OJTHOT'O KOMITbIOTEPA MIPUBOAUT K MaJICHHUIO CETH.

Crnioco0 mepenauu TaHHBIX MO KOJIbLY Ha3bIBaeTcs nepeaauyeit mapkepa. Mapkep (token)
— 3TO CHeuuanbHas MOCIEIOBATENbHOCTh OUT, MepefaroIascs Mo ceTH. B kaxmoil cetu
CYILIECTBYET TOJILKO OJMH Mapkep. Mapkep nepenaer 1o KoJsblly MOCIEA0BATEIbHO OT OJHOTO
KOMITbIOTEpa K JIPYroMy JI0 TeX IOp, MOKa €ro He 3aXBaTHUT TOT KOMIIbIOTEp, KOTOPBI XO4eT
nepenats JgaHHble. [lepemaromuii  KOMIBIOTEp M00aBIseT K MapKepy MHaHHBIE W ajpec
nojyJarenis, ¥ OTIpaBiIsgeT ero JAajbllleé MO KOJbIy. JlaHHBIE MPOXOAAT dYepe3 KaKIbli
KOMIIBIOTEp, MTOKa HE OKAXYTCS Y TOTO, Yed aJpec COBMAAAET C aapecoM Mojydarens. 3aTemM
NPUHUMAIOIIUN KOMITBIOTEP MOCHIIACT IMEpearolieMy cooOIIeHre, B KOTOPOM MOATBEP)KIaeT
¢axT npuema. [lonyduB noarBepkaeHUE, EPENAIONINI KOMIIBIOTEP BOCCTAHABIMBAET MapKep U
BO3BpalIaeT ero B ceTh. CKOPOCTh IBUKEHUSI MapKepa COIOCTaBUMa CO CKOPOCThIO cBeTa. Tak, B
KoJblle auameTpoM 200 M MapKep MOXKET IUPKYIUPOBaTh ¢ yactoTou 477 376 o0/c.



8.2.2. Paguaanuasg TomoJsorus JIBC
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Puc. 8.2.2. PaguanpHas (3B€31000pa3Hast) TOMOIOTUSI

[Ipu tonosorum 3Be3na (puc. 8.2.2) BCe KOMIBIOTEPHI C MOMOIIBIO CEIMEHTOB KaOels
HOJKJIFOYAIOTCS K LIEHTPAJIbHOMY YCTPOWCTBY, Ha3blBaeMoMy KoHIeHTpatopoM (hub). Curnaisl
OT IMEePEeIAroIIero KOMIBIOTEpa MOCTYNAOT Yepe3 KOHIIEHTPATOP KO BCEM OCTaJIbHBIM. B ceTsax ¢
TOIOJIOTHEN 3Be3/1a, KOHIIEHTPATOP CIYKUT LIEHTPAIbHBIM y3710M. KOHIIEHTpaTophl JensaTcs Ha
aKTHBHBIC (MHOTOTIOPTOBBIEC IOBTOPUTENIN) U TTACCUBHBIE. AKTUBHBIE PETEHEPUPYIOT U MEPEIAt0T
CUTHAJIBI Tak *e, Kak penurepbl. OOBIYHO OHM UMEIOT OT § A0 12 MOpTOB A MOAKIHOYEHUS
KOMIIBIOTEPOB. AKTHBHBIE KOHLEHTPATOphl CIEAYET MOJKIYaTh K 3yekTpuueckoi cetu. K
[ACCUBHBIM KOHIIEHTPATOpaM OTHOCATCSI MOHTaXXHbIE WJIM KOMMYyTHUpyrolue mnaHenu. OHu
IIPOCTO IPOITYCKAIOT 4epe3 ceOsi CUTHAJ, HEe YCHJIMBAs M HE BOCCTaHABIMBasA ero. Mx He Hamo
HOJKJII0YATh K 3JIEKTPUUECKOM CeTH.

Hemocratku 2TOM  TOMOJOTMU: JOMOJHUTENBHBIM  pacxoj KaOens, yCTaHOBKa
KOHIIEHTpaTopa. [JaBHOe MNpeuMyIIecTBO Nepea LIMHHOM Tomosioruel — Ooiee BBICOKas
HaOACXKHOCTD. BI)IXOI[ U3 CTPOA OAHOTO WM HCECKOJIIBKUX KOMIIBIOTCPOB Ha pa60Ty CE€TU HEC
BiMsieT. TONBKO HENCIPABHOCTh KOHIIEHTPATOpa MPUBOAUT K Ma/ICHUIO CETH.

8.2.3. lluHHasa Tononorusa

KomnbtoTepbl MogkntodeHbl K obliemy kaHany (WuHe), Yepe3 KOTOpbIM MOryT
obmeHumBaTbca cooblieHuamun (puc. 8.2.2).

C
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Puc. 8.2.3. Tononorus mmuHa:
C — cepep; K — komnetorep; T — repmunarop.

[Ipou3BOMUTENBHOCT,  TaKOW  CETH  3aBUCUT OT  KOJUYECTBA  KOMIIHIOTEPOB,
MOJIKJTIOUYEHHBIX K MmuHe. YeM OoJbllle KOMIBIOTEPOB, OXHJIAMOIMINX IMEpeladd JaHHBIX, TEM
MeasieHHee ceThb. Ha ObIcTpoaelicTBHE TaKKe BIUSIOT:

-THII aIlITapaTHOTO 00ECIIEYCHUS CETEBBIX KOMITBIOTEPOB;
-4acToTa, C KOTOPOU KOMITBIOTEPHI MIEPEIAl0T JaHHEIE;
-TUI pa0OTAIONINX CETEBBIX MPUIOKEHUI;

-THII CETEBOI0 KaOeJs;

-paccTosTHUE MEXIY KOMIIBIOTEPAMH B CETH.



BBIXOJ OJHOTO WM HECKOJBKHX KOMIIBIOTEPOB M3 CTPOS HHKAK HE CKa3bIBAaeTCs Ha
paborte ceru.

DJICKTPUUECKHUE CUTHAIBI PACIPOCTPAHSIIOTCSA 0 BCEMY KaOeo — OT OJIHOTO KOHIA K
npyromy. CUrHaibl, JOCTHTIINE KOHIIOB KaOessi, OTpaxaroTcs OT HUX. BO3HUKaeT HalloKeHHe
CUTHAJIOB, HaXOMAIIUXCS B pasHbIX (ha3ax, W, Kak CICJACTBUE, MX HCKWKCHHUE W OCIIa0JICHHE.
[TosTOMy, Ul TalleHHs CUTHAJIOB HAa KOHILAX KalOeisl yCTaHaBIMBAIOT TepMHUHATOpbl. Ilpm
paspbiBe KaOeiss WM OTCYTCTBHH TEPMHHATOPOB (YHKIIMOHHPOBAHHE CETH IPEKPAIlalOTCA.
CeTtp majsaer.

Alyuencraa Tononorusa

CeTp C s/YCHCTON TOMOJIOTHEH 00JIafaeT BBICOKOH M30BITOYHOCTBIO M HAJCKHOCTBIO, TaK Kak
KaXJIbII KOMIBIOTEp B TaKOW CETH COEIUHEH C KaXKIbIM JIPYTUM OTAENIbHBIM KaleseMm (puc.
8.2.4). Curnas oT KOMIBIOTEPA-OTIIPABHUTEIIS 10 KOMITBIOTEPA-TIONYYaTeINsi MOXKET IPOXOIUThH MO
pasHBIM MapuIpyTam, OITOMY pa3pbiB KaOelis He CKa3bIBaeTCs Ha pabOTOCTIOCOOHOCTH CETH.
OCHOBHOW HenoCcTaTOK — OOoJIbLIME 3aTpaThl Ha MPOKJIAAKY Kabess, YTO KOMIIEHCHPYETCs
BBICOKOM HAaACXKHOCTBIO U HpOCTOTOﬁ O6CJIY)I(I/IB21HI/I$I. Sluencras TOMOJIOTHS IIPpUMCHSACTCA B
KOMOHMHAIIMH C JPYTHMHU TOTIOJIOTUSIMH IIPU MTOCTPOCHUH OOJIBIINX CETEH.

Puc. 8.2.4. Sluencras TOMOIOTHS.

CymiecTBylOT KOMOMHUPOBaHHbIE TOMOJOTMM. Yaie BCero HUCHONb3YIOTCS [JBE
KOMOWHHUPOBAHHBIEC TOIIOJIOTHH: 3BE3/a-IIIMHA 1 3BE€3/1a-KOJIBIIO.

36e30a-uiuna — HECKOIbKO CeTeil ¢ TOIMOJIOTHEH 3Be3la OOBbEIUHSIOTCA MPH MOMOLIU
MarucTpajbHON JMHEWHON MIMHBI (K KOHILIEHTPATOPY MOJKJIIOUEHBl KOMIIBIOTEPHI, a CaMH
KOHIIEHTPATOPhl COEIMHEHbI NIMHOM). BbIX0 U3 CTPOsSt 0JTHOrO KOMIIBIOTEPA HE CKa3bIBAeTCs Ha
pabote Bcel ceTu, a cOoil B paboTe KOHIIEHTpATOpa BJEYET 3a COOOW OTCOCTWHEHUE OT CETH
TOJIBKO IMOAKIIOYCHHBIX K HCMY KOMIIBIOTCPOB U KOHLICHTPATOPOB.

36e30a-K01bY0 — OTINYNE COCTOMT TOJBKO B TOM, YTO KOHIIGHTPATOPHI B 3BE3/1€-KOJIbIIC
MOJICOCIMHEHBl K TJIABHOMY KOHIIEHTPATOpy, BHYTPU KOTOPOro (DHU3MYECKH peam30BaHO
KOJIBIIO.

CeTeBble Kabenu

HA ceronHsa nojasisioniasi 4acTb KOMIIBIOTEPHBIX CETEH HCIIONIB3YET NSl COSAMHEHHUS
kabenu. JTo cpesa nepeiayll CUrHAJIOB MEX]ly KOMITbIOTEpaMHu.

B GonbmmHCTBE ceTell MPUMEHSIFOTCS TPU OCHOBHBIE IPYIIbI KaOenei.

Koaxcuanvuwsiii kadenv — 10 HeAaBHEr0 BpPEMEHM ObUI CaMbIM pPACIpPOCTPAHEHHBIM.
Henoporoii, nerkuii, rubkuii, ynooHbIi, 6e30nacHbIil U MPOCTOM B ycTaHOBKe. CyIIecTBYET /1Ba
TUIIA KOAKCUAJIbHBIX KaOesiel: TOHKUI U TOJICTBIMH.

Touxuii — tubkuit, aumamerp 0,64 cm (0,25”). TlpocT B HpUMEHEHWH U TOIXOIUT
MpakTHYecKu s jJroboro tuma cetd. llogkimiodaercs HEMOCPENCTBEHHO K IUIaTE€ CETEBOTO
anantepa. [lepeenaer curnan Ha 185 M mpakTuyecku 6e3 3aTyXaHusl.



Toncmuiti — xectkuid, guametp 1,27 cm (0,5).Ero mHOTIa Ha3bIBaIOT CTaHIAPTHBINA
Ethernet. Xumna rtomme, 3atyxanue Mensbiue. [lepemaer curHanm Oe3 3aTyxanuss Ha 500 M.
Hcnonp3yloT B Ka4eCcTBE MarucTpajiu, COeAUHSIOMENH HECKOJIBKO HEOOIBIINX CETEH.

Bumas napa - 370 1Ba NEPEBUTHIX H30JIMPOBAHHBIX MEIHBIX INpoBoja. Heckonbko
BUTBIX Map MPOBOJOB YaCcTO MOMELIAIOT B OJIHY 3alIUTHYIO 000J0uKy. Ilepennerenne npoBo1oB
MO3BOJISIET W30aBIATHCS OT DIEKTPUYECKHX TIOMEX, HABOAMMBIX COCEAHHMH TPOBOJAMU U
JIPYTMMU BHEUTHUMH UCTOYHUKAMH.

Hesxkpanupoeannaa euman napa (UTP) mmpoko ucnons3yercs JIBC, makcumanbHas
mmmHa 100 M. UTP ompeneneHa ocoObIM CTaHAApTOM, B KOTOPOM YyKa3aHbl HOPMAaTHUBHBIC
XapaKTEePUCTUKN Kalelel JUisi pa3lW4HbIX NPUMEHEHUH, YTO TrapaHTHpPYeT eauHooOpasue
MPOIYKIIUH.

Ikpanuposannan eumasn napa (STP) nomeuiena B Mmeanyto omierky. Kpome toro, napsl
poBo1I0B 00MoTaHbl (hosbroi. [loaromy STP MeHbIlle MOaBEPKEHBI BIMSHUIO JICKTPUUECKHUX
IIOMEX M MOXET IepeIaBaTh CUTHAJIBI ¢ 00JI€€ BHICOKOW CKOPOCTHIO U Ha OOJIBLINE PACCTOSHUS.

[IpeumymiectBa — JemieBH3Ha, MpocTaTa MPU MOAKIIOYEHHWU. HemoctaTku — Henb3d
UCTIOJIB30BATh TPH Mepeade JaHHBIX Ha OOJIBIINE PACCTOSHUS C BRICOKO CKOPOCTBIO.

OnmoeonoKkoHHblM  Kabdens. B ontoBonokoHHoM kabene uudpoBbIe JTaHHBIE
pacnpoCTPaHSAIOTCS MO ONTUYECKUM BOJIOKHAM B BHJI€ MOJYJIMPOBAHHBIX CBETOBBIX UMITYJIbCOB.
DT0 HaJEXKHBIN coco0 mepeadn, Tak Kak AJIEKTPUYECKUE CUTHAIIBI IIPH 3TOM HE MepearoTcs.
CrnenoBarenbHO, ONITOBOJIOKOHHBIN KaOelb HEJIb3s1 BCKPBITh U MIEPEXBATUTh JaHHbIE.

OnTOBOJOKOHHBIE TUHUH MPEAHA3HAUCHBI JIJIs IEPEMEIeHUs OONMbIINX 00BEMOB TAHHBIX
Ha OYEHb BBICOKMX CKOPOCTSIX, TaK KaK CHTHaJI B HHUX IPAKTUYECKHM HE 3aTyXaeT U He
uckaxaercs. ONTOBOJIOKHO MepeAaeT CUTHAIBI TOJIBKO B OJHOM HampaBICHHUH, TOITOMY Kalemb
COCTOMT U3 JIBYX BOJIOKOH C OTJEIbHBIMU KOHHEKTOpPaMH: OJHO — JUIsl IIepeladuu, Apyroe — ajs
npuema.

Ckopocths mnepepaun naHHblx oT 100 Mo6ut/c, teopernuecku — ngo 200 I'6ut/c.
Paccrosinue — MHOrue kuiaomerpbl. CyIeCTBEHHBIM HEJOCTATKOM 3TON TEXHOJOTHU SIBISETCS
JIOPOTOBU3HA U CJI0)KHOCTb B YCTAHOBKE U MOJIKJIIOUEHUH.

Tunuunass onTudeckass CeTh COCTOMT W3  JIa3epHOTO  MepelaTyhKa  CBeTa,
Mynvmuniexcepa/ oemynvmuniexcepa g OObEIUHEHUS ONTHYECKUX CUTHAJIOB C Pa3HbIMU
JUIMHAMUA BOJIH, YCUJIUTENEeH ONTHYECKUX CUTHANIOB, JEMYJbIUIEKCEPOB U MPHEMHHKOB,
npeoOpa3yrouX ONTUYECKUI CUTHAJI 00paTHO B AJIEKTPUUECKHIA.

Jlnsa mepepauu Mo KaOenr0 KOAMPOBAHHBIX CHTHAIOB HCIONB3YIO JBE TEXHOJOTHH -
HEMOOYIUPOBAHHYI0 N MOOYIUPOBAHHYIO TIEPEAATY.

Hemooynuponnvle cucteMbl MepeiarOT JaHHbIE B BUJE IUPPOBLIX CUTHATIOB, KOTOpHIE
MPEJICTaBISIIOT COOON JUCKPETHBIE AJIEKTPUUECKHE WM CBETOBBIE UMITYJIbCHI.

Mooynupoeanuvie cUCTEMBbl TepeAalOT JaHHbIE B BHUJE aHAJIOTOBOTO CHUTHAla
(2TEKTPUUYECKOTO UITH CBETOBOTO).

EecnpOBonHaﬂ cpepa

becnipoBogHast cpeja He O3HA4yaeT IOJIHOE OTCYTCTBHE HpPOBOJAOB B ceTh. OOBIYHO
OecrpoBOJIHbIE KOMIIOHEHTHI B3aUMOJIEHCTBYIOT C CEThIO, B KOTOPOH B KayecTBE Cpebl
nepeaayy UCHoib3yercs Kabemb. Takue ceTH Ha3bIBAIOTCS 2UOPUOHBIMU.

CymectByroT cieaytomue Ttumbl OecripoBogubix cerei: JIBC, pacmmpennsie JIBC u
MOOWIbHBIE CEeTH (TMIEPEHOCHbIE KOMITbIOTEPHI). OCHOBHBIE Pa3IHUUs MEXy HUMU — MapaMeTpsbl
nepenaun. JIBC wm pacmmpennsie JIBC wucnons3yroT mnepefaTdMkd W NPUEMHUKH TOU
OpraHu3aliii, B KOTOpOH (YHKUHOHHMpYET ceTb. /i MepeHOCHBIX KOMIIBIOTEPOB Cpeaoi
nepesavn ciayxaT o0IeJoCTyIHbIe CeTH (HanpumMep, TeiaegoHHas win Internet).

Bonpocbl 41Aa caMOKOHTPONA



Y710 TaKoe KomMbioTEPHAsA CETb?

[nA yero cos3faloTCA IOKabHble ceTv IBM?

Y70 TaKoe cepeep? Pabouas cTaHUmA?

Kakue ceTeBble TEXHONOMMM Ha3bIBAOTCA K/IMEHT - CEPBEPHBIMU?

Kakue Buabl AivHWIA (HaKa0B) MCNONb3YIOTCA A1 CBA3M KOMMNbIOTEPOB B JIBC?
Kakue 6biBatoT koH$puUrypaumm (tononorum) JIBC?

Kakas ceteBas OC ucnonb3ayetcs B JIBC?

NoupwNe

Jlekyus 8.3. FnobanbHass cemb MHmepHem

8.3.1. NMpuHUMNbI nocTpoeHUuna cetu UHTepHeT

OcHoBHOM 3a/ayeif, pemaeMoil Mpu CO3JAaHUU KOMIIBIOTEPHBIX CETe, sBisieTcss olec-
[IEYEHHE COBMECTUMOCTH 000PYIOBaHMSI 10 ANEKTPHUUECKUM U MEXaHUYECKUM XapaKTepUCTHKaM
U o0ecrieyeHne COBMECTUMOCTH WH(POPMAIMOHHOTO o0ecreyeHus (MporpamMm M JaHHBIX) TI0
cucTeMe KOAMpOBaHUSA U (opmary AaHHBIX. PemieHue 3TOH 3agauum OTHOCUTCS K 0O0JIaCTH
CTaHJapTH3alMd M OCHOBAHO Ha Tak HasbiBaemMod Monenu OSI (Monenb B3auMOJEHCTBUS
oTKphIThIX cucteM — Model of Open Sistem Interconnections). OHa co3laHa Ha OCHOBE
TEXHUUYECKUX NpeiokeHnit MexayHapoaHoro wuHcrutyra crangaproB ISO (International
Standards Organization).

Cornacno mozaenu ISO/OSI apxuTekTypy KOMIIBIOTEPHBIX CETEH clieyeT paccMaTpUBaTh
Ha pPa3HbIX YPOBHAX (oOmiee uyucio ypoBHel — a0 cemu). Camblii BEepxXHHH YpPOBEHb —
npukiagHo. Ha 3ToM ypoBHE NOJIb30BaTENb B3aUMOICHCTBYET C BBIYMCIMTEIBHON CHCTEMOM.
Camplif HWKHMIA ypoBeHb — ¢u3udeckuil. OH oOecrieuuBaeT OOMEH CHUTHAJaMH MEXITY
ycrpoiictBamu. OOMEH JaHHBIMM B CHUCTEMax CBSI3U NPOUCXOJIUT IYTEM MX IEPEMEILEHUs ¢
BEPXHEr0 YypPOBHA Ha HIKHUIM, 3aTeM TpPaHCHOPTUPOBKM M, HaKOHElL, OOpaTHBIM
BOCIPOM3BEICHUEM Ha KOMIIbIOTEPE KJIMEHTA B PE3yJIbTaTe MePEMEIICHUS C HUKHETO YPOBHS Ha
BepxHUil. [Ipocreiimas Monens oOMeHa JaHHBIMM B KOMIIBIOTEPHOM CETH IMOKa3aHa Ha pHC.
8.3.1.

Komnuotap Komnelorep
oTnpasHTanA NoNYYaTana

Puc. 8.3.1. Ilpocreiimas Mmoaens oOMeHa TaHHBIMU B KOMIIBIOTEPHOU CeTH

Jns obecrieueHus: HEOOXOAMMOM COBMECTMMOCTH Ha Ka)XJIOM M3 CEMH BO3MOKHBIX
YPOBHEW apXUTEKTYPbl KOMITBIOTEPHOU CETH JACUCTBYIOT CIEIMAIbHBIC CTAHIAPTHI, Ha3bIBaEMbIE
npoTtokosiaMd. OHU ONpEAETAIOT XapakTep anmnapaTHOrO B3aHMMOJAEHUCTBHUS KOMIIOHEHTOB CETH
(ammapaTHBIE TPOTOKOJIBI) M XapaKTep B3aMMOJCHCTBHSI MPOTPaMM M JaHHBIX (IPOTpaMMHBIC
npoToKousbl). @Du3nueckd QYHKIUU TMOAJEPKKHA TMPOTOKOJIOB HCIOJHSIOT — armapaTHbIe
ycTpoiicTBa (MHTep(delichl) U MporpaMMHbIE cpeacTBa (IPOrpaMMBbl MOAJEPKKH MPOTOKOJIOB).
[TporpamMMbl, BBIOJHSIOMIME TMOAJEPKKY MPOTOKOJIOB, TAKXKE HA3BIBAIOT MPOTOKONaMH. Tak,
HaIpuMep, €CIM JBa KOMIbIOTEpa COEAMHEHBbl MEXIY COOOM MpsIMBIM COETUHEHHEM, TO Ha
HU3MEeM ((U3MUECKOM) YpPOBHE IPOTOKOJ HMX B3aWMOJICHCTBHUS ONPENENSIOT KOHKPETHbIC
yCTpoicTBa (DU3UYECKOTO MopTa (MapauieIbHOTO WJIM TOCIEAOBATEIBHOI0) U MEXaHUYCCKUE
KOMITOHEHTHI (pa3beMbl, Kabeiab U T. 1.). Ha Gonee BHICOKOM ypOBHE B3aHMMOACUCTBHE MEXKIY



KOMITBIOTEPaMHU OTIPEAETISIOT MPOrpaMMHbBIE CPEICTBA, YIPABIAIOIINE MTepeaayeii JaHHbIX Yepes
nopThl. [ cTaHIapTHRIX TOPTOB OHHM HAaXOAATCs B 6a30Boit cucteme BBoaa/BbiBosa (BIOS). Ha
CaMOM  BBICOKOM ypOBHE TIPOTOKOJ  B3aMMOJCHCTBUS  00ECHEUMBAIOT  MPHUIIOKEHUS
onepanronHoi cuctembl. Hanpumep, nns Windows 98 310 crannaptHas nporpamma [llpsavoe
KabenvbHoe coeduneHue.

OTnenbHbIE JOKAJIbHBIE CETH MOTYT OOBEAMHATHCS B II100aIbHBIE ceTH. B 3ToM ciydae
JIOKAJIbHBIE CETU CBS3BIBAIOT MEXKY COOOM C MOMOIIBIO JIIOOBIX TPAAUIIMOHHBIX KaHAJIOB CBSI3U

YpoBeHb AnaJjiorust
[IpuknagHoit [Tucermo Hammcano Ha Oymare. OnpeIeNIeHO ero CoaepKaHue
YPOBEHb

(kaOenbHBIX, CIYTHUKOBBIX, paJuopeneiiHbIX U T. 11.). [Ipu cobmtoeHnn crenuaibHbIX yCI0BUR
JUISL 3TOM 11eJIM MOTYT OBITh MCIIOJIb30BaHbI Aa)Ke Tese()OHHBIE KaHaJIbl, XOTS OHU B HAUMEHbILIEH
CTETIEHH Y/I0BJIETBOPAIOT TPeOOBAaHUAM LU(POBOI CBA3H.

Jlns cBA3M MeXay coO0ON HECKOJIbKUX JIOKAJbHBIX CeTel, paboTaloIIMX MO Pa3HbIM IPO-
TOKOJIaM, CJIy’KaT CIIeLUalIbHbIe CPEACTBA, Ha3biBaeMble IUT03aMu. [1Im03b1 MOryT OBITH Kak
anmnapaTHbIMM, TaK M MporpaMMHbIMU. Hampumep, 370 MOXeET ObITh CIeLMaIbHBIA KOMIIBIOTED
(IUTIO30BBIM cepBep), a MOKET ObITh M KOMIBIOTEpHass Nporpamma. B mocinenHem ciyuae
KOMIIBIOTEP MOXKET BBIMOJHATH HE TOJIBKO (PYHKIIMIO IUII033, HO U KAaKHE-TO MHbIE (YHKIIHH,
TUIMYHBIE 17151 pab0ounX CTaHIIUH.

[Tpy MOAKIIOYEHUH JIOKAJIBbHOM CETH MpEeANpUSATHS K INI00ATbHOM CETH BaXKHYIO pOJIb
UrpaeT NOHATHE ceTeBOM Oe3omacHOCTH. B yacTHOCTH, HOJDKEH OBITh OrpaHMYEeH JOCTYN B
JIOKQJIBHYIO CE€Th JJIsi MOCTOPOHHUX JIMI[ M3BHE, a TaKXe OrPaHWYeH BBIXOJ 3a Mpeaesbl
JIOKQJIBHOM CETH AJI COTPYAHMKOB IPENIPUSITHS, HE UMEIOIINUX COOTBETCTBYIOIIMX IpaB. s
oOecrieyeHrs CeTeBOM 0€30MacHOCTH MEXIy JOKaJIbHOM U IN100aJbHONW CEThI0 YCTaHABIMBAIOT
TaKk Ha3blBaeMble OpaHAMay3pbl. bpaHamay’poM MOKeT ObITh CHEIHAIbHBIA KOMIBIOTED WIIH
KOMIIBIOTEpHAs IporpamMma, MpensTCTBYIONIAass HECAHKIIMOHUPOBAHHOMY MEPEMEILIEHUIO TaHHBIX
MEXYy CETSMHU.

8.3.2. CeTeBbIe CIaVKOBI

Mooenv 63aumoodeiicmeus omkKpvimvix cucmem. Bpllle Mbl YyIOMSHYJIH O TOM, 4YTO
COIIACHO PEKOMEHJAIMsAM MeXIyHapoJHOr0 MHCTUTyTa craHaaptuzauuu ISO  cucremsl
KOMITBIOTEPHOM CBSI3M PEKOMEH/IyeTCsl pacCMaTpUBaTh HAa CEMU pa3HbIX YpOBHX (Tabmuma 1).

Ta6muma 8. 1 . YpoBHU MOJIETH CBS3H




YposeHb IIuceMo 3anedaraHo B koHBepT. KonBepr 3anonHeH. Hakieena wapka,

npencrapienust | Kinmentom coOmnrogeHsl He00X0aUMbIe TpeOOBaHUS TPOTOKOJIA TOCTABKU

CeaHcoBblii [TucebmMo omymieHO B TOYTOBBIA SIMK. BeiOpana cimyx0a IOCTaBKU (MHMCHMO

YPOBEHB MO>XHO OBLJIO OBI 3armeyaTaTh B OyTBUIKY U OpOCUTH B peKy, HO M30paHa Japyras
ciyx0a)

TpancnoptHbiii | [IuceMo nocraBneHo Ha noyraMT. OHO OTIENEHO OT IHCEM, C JOCTaBKOU

YPOBEHb KOTOPBIX MECTHAsl IOYTOBAsI CIy»x0a CrpaBUIIach Obl CAMOCTOSTEIHHO

CereBoit [Tocne COpPTHUPOBKM MUCHMO YJIOXEHO B Memok. [losBuiack HOBas enuHUIA

YpOBEHb JIOCTaBKH — MEIIOK

YpoBeHb Memku nuceM yioxeHbl B BaroH. [losBuiach HOBasi elIMHHUIA JIOCTaBKU —

COEJIMHEHUS BaroH

Ouznyeckuit Baron nmpurienieH k JokoMoTuBy. [losiBiiiack HOBasi eIMHULIA JOCTaBKH —

YpOBEHB cocTaB. 3a JIOCTaBKy B3SJIOCHh JPYroe BEIOMCTBO, JEHCTBYIOIIEE IO JPYrUM

IIPOTOKOJIaM

W3 Tabnuubl BUAHO, YTO KaXAbl HOBBIA ypOBEHb BCe 0OJbIIE U OOJBIIE YBEITUYUBACT

q)YHKLII/IOHaHBHOCTL CHUCTCMBbI CBA3H. HpOBeI[eM aHAJIOTHIO C IIOYTOBOM CJ'Iy>K6OI>i.

MectHas

HOYTOBasE CIy)k0a paboTaeT C MUCbMaMH, OaHAEPONSIMH M MOChUIKaMu. [louToBo-OaraskHast
ciryx0a 3aHUMaeTcs elle M JOCTaBKOH Ipy30B. BaroHsl mepeBo3sT HE TOJIBKO IOYTY, HO H
mroneit. 1o penbcam XOIAT HE TOJNIBKO MOYTOBO-TIACCAKUPCKHE 10E3/1a, HO U TPY30BBIE COCTABEI
U T. 1. TO €CTh YeM BBIIIEC YPOBEHb B MOJICNIN CBSI3H, TEM OOJIbINE PA3IHYHBIX, (PYHKIIMOHAITBHBIX
CITy’0 ero UCIOJIB3YIOT.

BosBpamasce k cuctemaM KOMIBIOTEPHOM CBS3HM, pacCMOTpUM, Kak B Mozaenu 1SO/OSI
IPOUCXOIUT OOMEH IaHHBIMH MEXIy II0JIb30BATEISIMU, HAXOAALUIMMHUCS Ha pasHbIX KOH-

THUHCHTAax.

1. Ha mpuxyiagHOM ypOBHE C MOMOIIbIO CHEIMATIbHBIX MPHIIOKEHUH MOIb30BaTENb CO-
3/1a€T TOKYMEHT (COOOIIeHNE, PUCYHOK H T. II.).

2. Ha ypoBHe npeacTaBiieHHsl OlepallioOHHasl CUCTEMa ero KOMIbioTepa GUKCUPYET, I1e
HAXOJATCS CO3/IaHHBIC TaHHBIE (B OTIEPATUBHOW MaMATH, B (aiijie Ha )KECTKOM JHUCKE | T. 11.), U
o0ecreynBaeT B3auMOJICIICTBHE CO CIEAYIOIIUM YPOBHEM.

3. Ha ceancoBoM ypoBHE KOMITBIOTED MOJIB30BATENSI B3aHMOICHCTBYET C JIOKAIbHON WIIH
rio0anbHOM ceThio. IIpOTOKOIIBI 3TOTO YPOBHS MPOBEPSIOT MpaBa IMOJb30BaTENsl HA «BBIXOJA B
aup» U TIepearoT TOKYMEHT K IIPOTOKOJIaM TPAHCIIOPTHOTO YPOBHSI.

4. Ha TpaHCOPTHOM ypOBHE JIOKYMEHT mpeoOpasyercs B Ty (opMy, B KOTOPOH moso-
KEHO TepeAaBaTh JaHHBIE B HCIONB3yeMOW ceTH. Hampumep, OH MOXET Hape3aThCcs Ha
HEeOOJIbIIINE aKeThl CTAaHAAPTHOTO pa3Mmepa.

5. CeteBo#l ypOBEHB OIpe/eisieT MapIIpyT IBHKECHUS JaHHBIX B ceTd. Tak, Hampumep,
€CIIM Ha TPAHCIIOPTHOM YPOBHE JIaHHbIE ObUIM «Hape3aHb» Ha MAKEThbl, TO Ha CETEBOM YpPOBHE
KaXXJIbIi MTaKeT JOJDKEH MOyYUTh aJIpec, II0 KOTOPOMY OH JIOJDKEH OBITh IOCTABJICH HE3aBUCHMO
OT IIPOYUX MAKETOB.

6. YpoBeHb COeAMHEHUST HEOOXOAUM ISl TOTO, YTOOBI IPOMOIYJIMPOBATH CUTHAIIBI, IIHP-
KyJUpYIOIIKe Ha (PU3HMUECKOM ypOBHE, B COOTBETCTBHHM C JAHHBIMH, IOJYYEHHBIMH C CETEBOTO
ypoBHsi. Hampumep, B KOMIIbIOTEpE 3TH (YHKIIUHU BBHITIOTHSET CETEBast KapTa MIIM MOJIEM.

7. PeanbHas mepefaya JaHHBIX MPOUCXOIUT Ha (U3UYECKOM YpOBHE. 3/1€Ch HET HH
JOKYMEHTOB, HU TTaKETOB, HU Jla)ke OAHTOB — TOJBKO OWTHI, TO €CTh, JIIEMEHTAPHBIE CMHHIIBI
Ipe/CTaBiIeHNs JaHHbIX. BoccTaHOBIEHHE NOKYMEHTa M3 HUX IPOU30MIET MOCTENEHHO, MpH
nepexo/ie ¢ HIKHETO Ha BEpXHUH YPOBEHb Ha KOMITBIOTEPE KIIMCHTA.

CpenctBa (pU3MYECKOTO YPOBHS JIEKaT 3a MpesiellaMi KOMIbIOTepa. B ToKalbHBIX ceTsx
3T0 obOopynoBanue camoit cetu. [Ipym ynaneHHOW CBS3M C WCIOJIB30BaHHEM Tele(hOHHBIX
MOJIEMOB 3TO JUHHM TeJde(QOHHON CBA3M, KOMMYTAIMOHHOE 000OpynoBaHHE Teiae(hOHHBIX

CTaHIIUH U T. II.




Ha xommbioTepe mosydatens wHGOPMAIMK TPOUCXOIUT OOPATHBIN TpoIecc mpeodpa-
30BaHUuA JaHHBIX OT 6I/ITOBLIX CUTHAJIOB 10 JOKYMCHTA.

Ocobennocmu eupmyanbvhvix coeOunenuii. Paznpie ypoBHU MPOTOKOJIOB CEpBEPA U KITH-
€HTa HE B3aUMOJCHUCTBYIOT APYr C JAPYIOM HAaNpsMYyl, HO OHM B3aUMOJACUCTBYIOT 4Yepe3
¢busnueckuit ypoeHb. IlocTerneHHO mepexoiss ¢ BEPXHETO0 YpPOBHS Ha HIDKHUN, JIaHHBIE
HENPEPBIBHO MPEOOPa3yrOTCs, «0OpacTaroT» JOMOJHUTEIBHBIMU JTaHHBIMH, KOTOpBIC aHa-
JU3UPYIOTCS MPOTOKOJIAMH COOTBETCTBYIOIIMX YpPOBHEH Ha COIpelneiabHOW CTOpoHE. DTO U
co3naer 3pPeKT BUPTYyaTpHOTO B3aMMOJICHCTBHUS yPOBHEH Mexay coboi. OqHako, HECMOTpS Ha
BUPTYaIbHOCTh, 3TO BCE-TaKH COEAMHEHHUS, Yepe3 KOTOPHIE TOKE MPOXOIAT NaHHBIE.

Ha ucnonp3oBannu BUPTYAJIbHBIX COGILI/IHCHI/If/'I OCHOBAaHBI TaKHE ITIO3UTHUBHBIE CBOMCTBA
AJIEKTPOHHBIX CHUCTEM CBSI3U, KaK BO3MOXKHOCTb Pa0OTaTh MO OJHOMY (PU3NYECKOMY KaHaly
cpa3y ¢ HeCKOJIbKUMHU cepBepamu. Ho Ha HUX ke OCHOBAaHBI M TaKHE HEraTHUBHBIE CPEICTBA, KaK
«TPOSIHCKHE TMporpaMMbl». TposiHCKas MporpaMma — pa3HOBUIAHOCTh «KOMIIBIOTEPHOIO
BUpYyCay, CO3Jar0Ias BO BpEMs CEAHCOB CBSI3U BUPTYalbHbIE COCAUHEHU 1A Iepe1adyu JaHHBIX
0 KOMIIbIOTEpE, Ha KOTOpOM YycTaHoBleHa. Cpeau 3THUX [aHHBIX MOXET OBbITh MapojbHas
uHpopmanus, HHOOPMAIUS O COACPKAHUH KECTKOTO JUCKa M T. M. B oTiimume oT OOBIYHBIX
KOMITBIOTEPHBIX BUPYCOB TPOSIHCKHE MPOTrPaMMbI HE MPOU3BOAST Pa3pyIIUTEIbHBIX ACHCTBUN HA
KOMIBIOTEPE U TOTOMY JIyYIll€ MACKUPYIOTCS.

Cemeegvle cyxcovl. Ha BUPTYanbHBIX COCIUHEHHUSIX OCHOBAHBI BCE CIY>KOBI COBPEMEH-
HOoro Mumepnema. Tax, Hampumep, TEpPEChUIKA COOOIIEHUS OT cepBepa K KIHEHTY MOXKET
MPOXOIUTH Yepe3 NECATKU Pa3IUYHbIX KOMIBIOTEPOB. DTO COBCEM HE O3HAYAET, YTO HA KAXKJIOM
KOMITBIOTEPE COOOIIEHHUE JTOJDKHO MPOUTU Yepe3 BCE YPOBHH — €MY JIOCTATOUYHO «IIOHSATHCS
JI0 CETEBOTO YPOBHSA, (OMPEIEINAIONIEro aapecalnio) Mpu MpHUeMe U BHOBb «OIMYCTUTHCS» O
¢uszndeckoro ypoBHs TpH Tnepenade. B mganHOM ciywae ciyxkba mnepenadd cOOOUICHUM
OCHOBBIBAC€TCSI Ha BHUPTYaJbHOM COEJUHEHUHM CETEBOIO YPOBHS U COOTBETCTBYIOUIMX €MY
MpoTOKOJax (puc. 2).

BUpTyanbHuig ’ e
CORaVHaNUA

DOuandeckoe
COOAMHEHWE

Puc. 8.2. ITpocmeiiutan moders crymcbut nepedavu coobugenul

8.3.3.0cHoBHble noHATUA UHTepHeT

B nocnoBHOM mepeBojie Ha pyCCKHU SI3bIK MHTEPHET — 3TO MEKCETh, TO €CTh B y3KOM
cMbiciie cinoBa MHTepHEeT — 3T0 00BeanHeHe ceTeil. OHaKo B MOCIEAHNE TOIbI y 3TOrO CI0Ba
nosiBWiIcs W Oojee MMPOKUM cMbIcha: BcemMupHas kommbroTepHas ceTb. VIHTEpHET MOXKHO
paccMaTpuBaTh B (PM3MUECKOM CMBICIIE KaK HECKOJIbKO MHJUIMOHOB KOMITBIOTEPOB, CBSI3aHHBIX
JIpyr C JOPYroM BCEBO3MOXKHBIMHU JIMHMSIMU CBSI3U, OJHAKO TaKOH «(pU3MYECKHi» B3IV Ha
WutepHer ciumkoMm y3ok. Jlydme paccmarpuBarh MHTEepHET Kak Hekoe HH(pOpMAIMOHHOE
IIPOCTPAHCTBO.



NHTEpHET — 3TO HE COBOKYMHOCTH MPSIMBIX COCAMHEHHN MEXIy KOoMmbloTepamu. Tak,
HalpuMep, €ciIM JiBa KOMIIbIOTepa, HaxXOAsIIUecs Ha Pa3HbIX KOHTHMHEHTAaX, OOMEHHBAIOTCS
JaHHBIMU B MIHTEpHETE, 3TO COBCEM HE 3HAYMT, YTO MEXAY HUMHU ACHCTBYET OJHO IPSIMOE WUIIU
BUPTyaJIbHOE coeluHEeHHe. J[aHHBIE, KOTOpble OHM TOCBUIAIOT JAPYr JAPYTY, pa3OuUBaloTCs Ha
MAKeThl, U JaX€ B OJHOM CEaHCE CBSI3U pa3Hble MaKeThl OJHOIO COOOLIECHUS MOTYT MPONTH
pasHbIMU Mapmpyramu. Kakumu Obl MapmipyTaMu HU JBUTQIMCh TAaKEThl JaHHBIX, OHU BCE
pPaBHO JOCTUTHYT IyHKTAa Ha3HaueHUsi U OyayT coOpaHbl BMecTe B LE€JIbHBIA NOKyMeHT. [lpu
TOM JIaHHBIE, OTIIPABJICHHBIE II03KE, MOIYT HPUXOAUTH PAHBIIE, HO 3TO HE IOMEIIAET
MPAaBUIIBHO COOPaTh JOKYMEHT, TOCKOJIbKY KaXKIbli TAKET UMEET CBOIO MapKHUPOBKY.

Taxum obpazom, HTepHeT npeacTaBiseT co0oi Kak Obl «IIPOCTPAHCTBO», BHYTPH KOTO-
pOro OCYIIECTBIISIETCS HENpPEPbIBHAS LMPKYJISALUWS JaHHBIX. JlaHHBIE NepeMeniaeTcss Mexay
KOMIIBIOTEpaMH, COCTaBJISIOIIMMHU Y3JIbl CETH, U KAaKOE-TO BpEMS XPAHATCS Ha MX KECTKHX
JIICKaXx.

8.3.4. TeopeTnyeckme ocHoBbl UHTEepHeTa

PanHue skcriepuMeHTHI 10 nepejade u npueMy MH(GOpMauu ¢ MOMOLIbI0 KOMIIBIOTEPOB
Havaauch eme B 50-X rojax M MMeN JJabopaTOopHBIA Xxapakrep. Jlumb B koHIe 60-x TOA0B Ha
cpenctBa ArentctBa llepcnektuBubix Paspaborox munuctepctBa oboponsl CIIIA (DARPA )
Obla co3/aHa IepBasi CeTh HalMOHANbHOro Maciutada. [lo MMeHH areHTcTBa OHa MOIy4Mia
Ha3BaHue ARPANET. Ota cerb cBs3a/ia HECKOJIBKO KPYIHBIX HAayYHbIX, UCCIIEIOBATEIbCKUX U
o0Opa3oBaTeNbHbIX LIEHTPOB. Ee OCHOBHOM 3ajayeil cTajia KOOpAMHALUS TIpyNNl KOJJIEKTHUBOB,
paboTarouix HaJl eAMHBIMU HAyYHO-TEXHUUYECKHMMHU IPOCKTaMM, @ OCHOBHBIM Ha3HAYEHUEM CTall
OOMEH »5JIEeKTPOHHOM MOouYTOM W QailaMu C HaydyHOM U NPOEKTHO-KOHCTPYKTOPCKOM
nokymenTanueil. Cetb ARPANET 3apa6orana B 1969 rony.

[To-HacTosimiemy poxkaenueM HWHrtepHera mpussto cuutath 1983 roa. B stom romy
IPOM30LILIN PEBOJIOIMOHHBIE H3MEHEHHSI B IPOrPAaMMHOM 00€CIieueHHH KOMITbIOTEPHON CBSI3H.
[duem poxnaeHuss IHTepHETa B COBpPEMEHHOM IIOHMMAaHHMM JTOrO CJIOBa CTajla Jara
cTaHfaptu3anuu npotokona cBsa3u TCP/IP, nexamero B ocHoBe BceemupHnoil cetn mo
HBIHEIITHUM JICHb.

B coBpemennom mnonumanuu TCP/IP — 53T0 He oAMH ceTeBOWl MPOTOKON, a JBa
IPOTOKOJIA, JISKALIUX Ha Pa3HbIX YPOBHAX (3TO TakK Ha3blBa€MbIN CTEK MPOTOKOJIOB). [IpoTokon
TCP— npoTokon TpaHCOPTHOTO ypoBHA. OH ympaBieT Te€M, Kak IPOUCXOAMT Iepeaada
unpopmanuu. [Iporokon IP — anpecusiit. OH NMpUHAIIICKUT CETEBOMY YPOBHIO U OIPEJIEIISIET,
KyJia IIPOUCXOIMT Ilepeaaya.

IlIpomoxon TCP. Cornacuo npotokony TCP, oTnpaBisiemble TaHHBIE «HApPE3alOTCs» Ha
HEeOOJIbIIIME MaKeThl, MOCIe YEero KaX/bli MakeT MapKHUpyeTcss TakKUM o0pa3oM, YTOObI B HEM
OBLTH JaHHBIC, HEOOXOIUMBIE JIJIs1 TPABUIILHON COOPKM JOKYMEHTA Ha KOMIBIOTEPE MOTyJIaTelIs.

JlBa KOMIIbIOTEpA, CBA3AHHbBIE MEXAY COOOW OAHUM (PU3MUECKUM COEAMHEHUEM, MOTYT
NOJAEPKUBATh OAHOBPEMEHHO Heckoibko TCP- coemunenumii. Tak, Hampumep, [Ba
IIPOMEKYTOUHBIX CETEBBIX CEpBEpa MOI'YT OJHOBPEMEHHO II0 OJHOM JIMHUU CBS3M IIEpelaBaTh
Ipyr apyry B o0e cTopoHbl MHOXecTBO TCP- makeToB OT MHOTOUMCIIEHHBIX KIIMEHTOB.

Ilpomoxkon IP (Internet Protocol). Ero cyre cOCTOUT B TOM, YTO y KaKJOTO y4aCTHUKA
BcemupHoii cetu nomkeH ObITh cBOM yHUKaNbHBIN aapec (IP-aagpec). be3 aToro Henb3s roBopUTh
o ToyHoi nocraBke TCP- makeToB Ha HyXHOe pabouee MecTo. DTOT ajapec BbIpaXkaercs
yeTeIpbMsl Oaiitamu, Hampumep: 195.38.46.11. Ctpykrypa IP-agpeca opranm3oBaHa Tak, 4YTO
KaX/Iblii KOMIBIOTEp, Yepe3 KOTOpBIH MpoxoauT kakoi-mu6o TCP- maker, MOXET MO 3THM
YEeThIPEM YHCIIaM OINPEAeNIUTh, KOMY U3 OJIMXKalIINX «coceaei» Halo nepeciaTh MaKkeT, YTOOb
OH OKazaJicsl «OJmxke» K moiydareno. B pesynbprare koHeuHoro yucna nepedpocok TCP- maker
JOCTUTaeT ajpecaTa. B naHHOM ciydae onjeHMBaeTcsl He reorpaduueckas «06in3ocTb». B pacuer
OPUHUMAIOTCS YCIIOBHSI CBSI3M U TPOIYCKHAs CIIOCOOHOCTh JIMHUM. JIBa KoMmbroTEpa,
HaxXOJAIIMECS Ha Pa3HbIX KOHTHMHEHTAX, HO CBS3aHHBIC BBICOKOIIPOM3BOIUTENBHON JIMHUEH



KOCMHMYECKON CBSI3U, CUMTAIOTCS Ooyiee «OIM3KUMU» APYr K JIpyry, 4YeM JBa KOMIbIOTEpa W3
COCE/IHUX TIOCEJIKOB, CBS3aHHBIEC MPOCTHIM TeNe(OHHBIM MPOBOJOM. PereHneM BOIPOCOB, YTO
CUNTaTh «OJIMDKE», a YTO «IalbllIey, 3aHUMAIOTCS ClIEUAIbHbIE CPEJCTBA - MApLIPYTU3aTOPHI.
Posib MapmpyTH3aTopa B CETH MOKET BBINOJIHATH KaK CIICUATN3UPOBAHHBIN KOMIIBIOTED, TaK H
crienManbHas IporpaMMa, paboTarolasi Ha y3JI0BOM CEpBEpPE CETH.

[Tockonpky oauH OailiT comepkuUT 10 256 pa3IuyHbIX 3HAUEHUH, TO TEOPETHYECKHU C
IIOMOIILBIO YeThIpeX OaHTOB MOXXHO BBIPA3UTh 0oJiee YETBIPEX MWIIMAPAOB YHUKAIbHBIX IP-
anpecoB (256* 3a BHIUETOM HEKOTOPOrO KOIMYECTBA aAPECOB, MCIONB3YEMBIX B KadecTBE
ciyxeOHbIX). Ha mpakTuke e u3-3a 0coOOeHHOCTEH ajpecaliii K HEKOTOPBHIM THIIAM JIOKAJIbHBIX
ceTell KOJIMYECTBO BO3MOJKHBIX A/IPECOB COCTABIISIET MOPSAIKA JBYX MHIUIHAPAOB, HO M 3TO 1O
COBPEMEHHBIM MEPKaM J0CTAaTOYHO OOJIbIlAs BEIUYHHA.

8.3.5. CepBucnl UuTepuer

Korna rosopst o pabote B MHTepHeTe min 06 ucnoiab3oBanuu MHTEepHETa, TO HA CAMOM
nene peub uaer He o0 lHTepHeTe B 1EnoM, a TOJIBKO OO0 OJHOW MJIM HECKOJIBKHMX U3 €ro
MHOTOUHMCJICHHBIX CIIYyX0. B 3aBHCHMOCTH OT KOHKpETHBIX Liejed u 3amad kiaueHThl CeTu
WCIIOJIB3YIOT T€ CIIYKOBbI, KOTOPbIE UM HEOOXOUMBI.

Pasnble ciayx0bl UMEIOT pa3Hble MPOTOKONIbI. OHU Ha3bIBAIOTCSA MPHUKIAIHBIMHA IPOTOKO-
gamu. VX coOimoenne o0ecrieqnBaeTcsl U MoAeP KUBaeTCsl paboTol CrieMaTbHBIX MTPOTPaMM.
Takum o00Opa3oMm, 4TOOBI BOCHONB30BAaThCA KakoW-TO u3 ciyx0 HMHTepHera, HeoOXoauMoO
YCTaHOBUTH Ha KOMIIBIOTEPE IPOrpaMMy, CIIOCOOHYIO paboTaTh O MPOTOKOILY JAHHOU CITYXKOBI.
Takue nmporpaMMbl Ha3bIBAIOT KJIMEHTCKUMH WJIA TPOCTO KJIMEHTAMH.

Tak, Hanpumep, s nepegaun gaiioB B HTEpHETE MCIONIB3YETCS CHEIUATbHBIA MPH-
knaanoi mporokon FTP (File Transfer Protocol). CooTBeTcTBEHHO, YTOOBI MOJIYYUTH U3
WutepHera ¢aiin, HeoOX0AMMO:

* UMETh Ha KOMIIbIOTEPE MporpaMMmy, apisrontytocs kaueHtoM FTP (FTP- kinenr);

* YCTaHOBMTBH CBS3b C cepBepoM, npeaocTasistomum ycayru FTP (FTP- cepsepom).

Hpyroii mpumep: yToObI BOCIIOJIB30BATHCS dJEKTPOHHOM MOYTOM, HEOOXOUMO COOTIOCTH
IPOTOKOJIBI OTHPABKU U MOTyYeHUs cooOImeHu. [ aToro Hago uMeTh nporpammy (IOYTOBBIH
KJIMEHT) U YCTAaHOBUTH CBSI3b C IOYTOBBIM cepBepoM. Tak ke OoOCTOUT Jell0 U ¢ APYTUMHU
ciyx0amu.

Tepmunanvnuwiit pesrcum. Victopudecku 0JJHON U3 PaHHUX SBJSIETCS CIyK0a yIaJIEHHOTO
ynpasineHuss KomnberorepoM Telnet. IlogkmrouuBmMCh K yJAI€HHOMY KOMIBIOTEPY IIO
MPOTOKOJY 3TOM CITY>KOBI, MOKHO YIPaBJIATh €ro padoToil. Takoe yrpaBieHue eile Ha3bIBAIOT
KOHCOJIbHBIM MJIM TEPMHUHAJIBHBIM. B mpomioM 3Ty ciyx0y IIHUPOKO HCIOJIB30BAIM IS
MIPOBEJCHUS CIIOKHBIX MaT€MaTHUYECKHX PacueTOB Ha Y/IaJCHHBIX BBIYUCIUTENbHBIX LIEHTpax.
Tak, Hampumep, €ciu JUIsl OYEHb CIIOKHBIX BBIUYMCIIEHHH Ha IE€PCOHAIBHOM KOMIIBIOTEpE
TpeOoBanuCh HeNENH HEeNpepbhIBHONW paboThl, a Ha yAaleHHOUW cymep-OBM Bcero HeCKOJbKO
MHUHYT, TO IEPCOHAIBHBIN KOMIBIOTEP MPUMEHSUIN AJIs1 yJAJIEHHOTO BBO/A JaHHBIX B OBM u nis
IpreMa MOJIyYEHHBIX PE3yIbTaTOB.

B Hamm 1HM B CBSI3M ¢ OBICTPHIM YBEJIMYEHUEM MOIIHOCTH MEPCOHATBHBIX KOMIIBIOTEPOB
HEOOXOAMMOCTh B TOJO0HOW YyCiayre cokpaTuiach, HO, TeM HE MeHee, cilyxObl Telnet B
WNHuTepHeTe NpoAoDKalOT — cymiecTBoBaTh. Yacto mnporokonel Telnet mnpumeHstor —ans
JUCTAHIIMOHHOTO  YNpAaBJICHUS TEXHUYECKUMU OOBEKTAaMH, HampUMep TeJecKolamH,
BUJICOKaMepaMH, TPOMBIIITIEHHBIMH POOOTaMH.

JaexktponHas moura (E-Mail). Ota cmyx0a Takxke sBIseTCS OJHOW W3 HamOoJee
panHux. Ee oOecrneuenneM B VIHTepHeTe 3aHMMAIOTCS CIEIMAIbHBIE ITOYTOBBIE CEPBEPHI.
OOpaTtuTe BHUMaHUE Ha TO, YTO KOT/Ia Mbl TOBOPUM O KaKOM-JINOO cepBepe, HE UMEETCs B BUAY,
YTO 3TO CHELUUAIbHBIA BBIJCICHHBIM KOMIBIOTEp. 371€Ch M Jajlee IOJ CEPBEPOM MOKET
MOHMMATbCS MpOorpaMMHOe obecriedyeHre. TakuM oOpa3oM, OJIMH Y3JIOBOM KOMIIBIOTED
WHTepHeTa MOXKET BBINOJNHATH (DYHKIIMM HECKOJIBKHUX CEpBEPOB M obOecrednBaTh paboTy




pa3IMYHBIX CIYKO, OCTaBasiCh MPH 3TOM YHUBEPCAIbHBIM KOMIIBIOTEPOM, HA KOTOPOM MOXHO
BBITIOJIHSITH U IPYTUE 33]1a4U, XapaKTePHbIE JJI1 CPEACTB BHIUUCIUTENbHON TEXHUKHU.

[TouToBBIE CEpBEPHI MOTYHAIOT COOOLICHUS OT KIIMEHTOB U MEPEChUIAIOT UX IO LIEMOYKE K
MOYTOBBIM CEpBEpaM aApPEecaTroB, TJE 3TH COOOIIEHHUS HakaruuBaroTcs. [Ipu ycTaHOBIEHHH
COCIMHEHUSI MEXIy aJpecaToM M €ro MOYTOBBIM CEPBEPOM IPOUCXOIUT aBTOMATHYECKas
nepeaaya MoCcTYIMUBIINX COOOIICHUH Ha KOMIBIOTEpP aapecara.

[ToutoBasi cinyk0a OocHOBaHa Ha JBYX NPHUKIAAHBIX mpoTokonax SMTP u POP3. Tlo
IIEPBOMY IIPOUCXOIUT OTIPAaBKa KOPPECHOHIEHIIMN C KOMIIbIOTEPA Ha CEPBEP, a [0 BTOPOMY —
IpUEM MOCTYNUBIINX coobueHui. CyliecTByeT 60bII0oe pa3sHOo0Opa3ue KIMEHTCKUX MOYTOBBIX
nporpamMM. K HUM oTHOcuTCS, Hanpumep, nporpamma Microsoft OutLook Express, BXoAsias B
coctaB omneparuonHoi cuctembl Windows 98 kak cranmaptHas. boiee MomHas mporpamma,
UHTETpUpYIOIIass B cebe KpoMme MONICPKKH DSJICKTPOHHOM TMOYTHI W JApPYrHe CpeicTBa
nenornpousBojictBa, Microsoft OutLook 2000, BXogUT B cOCTaB M3BeCTHOTO mnakera Microsoft
office 2000. VI3 cniennann3upoOBaHHBIX MOYTOBBIX MPOrPAaMM XOPOIIYIO MOIYJISPHOCTh UMEIOT
nporpammsel The Bat! v Eudora Pzo.

Cnucku paccbuiku (Mail List). O0byHast 37€KTpOHHAs MoYTa MPEANOoIaracT Hajauunue
JIBYX TApTHEPOB IO mepenucke. Eciam ke mapTHEpOB HET, TO JOCTATOYHO OOJBIIONW MOTOK
MOYTOBOM MH(POPMAIIMY B CBOH aJIpec MOXKHO 00ECIIE€YHTh, TIOMUCABIINCH HA CIIUCKU PACCHUIKH.
OT0 crHenuanbHble TEMaTHYeCKHE CEepBephl, coOuparoiue HWH(GOPMALKI0 IO OIpeAeIeHHBIM
TE€MaM U MEepPENpaBIsAIoLIUe €€ MOANNCYUKAaM B BUJIE COOOLIEHU I 3JIEKTPOHHOM MOYTHI.

TemaMmu CIIMCKOB PacChUIKM MOXKET OBITh YTO YTOJHO, HAIIPUMEP BOIPOCHI, CBSI3AHHBIE C
U3YYEHHEM MHOCTPAHHBIX S3bIKOB, HAyYHO-TEXHUYECKHE OO030pbl, IPE3EHTAlUsl HOBBIX
MPOrPaMMHBIX UM allapaTHBIX CPEACTB BBHIYUCIUTENBbHON TexHUKU (puc. 8.3). bompmmHCTBO
TEJIEKOMIIAHUN CO3/1al0T CIMCKU PAacChUIKM Ha CBOUX Y3J1aX, 4Yepe3 KOTOpbIE pPacChUIAOT
KIIMEHTaM aHHOTHUPOBaHHBIE 0030pbl TenenporpamMM. CHHCKH PACCBUIKU IMO3BOJSIIOT 3(dek-
TUBHO peuiaTh BOIIPOCHI PETYJIIPHOM TOCTaBKHU JIaHHBIX.

vencndl nliner | s
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CHHUCOK PACCBHLIKH "1520 MM"

Hadopmamusa

DTOT CHNCOR PACCHIIKE HAXMKOM ROCHMOEH NeALIRMM )
OopeTaM X OpeIAM TPARCRIPTHNM CACTEMAM,

HCTONESYICHIEM PEARCH (METPO, TPAMBARM), KA 1
TeppRTOPRE Eamere COCP ® (BOOMOXHC) #

Prwrmzun 7 Monronmy. Peampaan xonen
ohCyRAReMEIX RENEIREX ROPOT, METPONOARTEROD K TPAMBALE, SCTECTELHAC, HE RMECT SHAMEHHA.
Taxe gonycKaOTCA CoOCMEEHA 6 MENCIHOROPOXHOM MOXNNPoPaKHN B Srpmen CCCP.

Odrumans Builf ;s crmcka -- pyeckult v xoauposxe KOH-8. Bu taxme MoxXeTe Benomsonar
Hexnd ;] CP1251 ofnatite o6 j

Puic. 8.3. CnutcoK paccuiaru, NOCEAULERNBIL OIEHeCBEHHBIM MHEReINb Jopoam

Cnyscoa menexongpepenyuii  (Usenet). Cnyxba TenekoHpEpeHIMI MOXoxka Ha
UPKYJSIPHYIO PACCBUIKY JIEKTPOHHOW IOYTHI, B X0JI¢ KOTOPOH OJJHO COOOIIEHHE OTIIPABIISETCS



HE OJHOMY KOPPECIOHJEHTY, a OosbLION rpynne (Takue TIPYNIbl HA3bIBAKOTCS TEJIEKOH-
(bepeHIsIMH WK TPYIIIIaMH HOBOCTEH).

OO0bI4HOE COOOIIEHHE IEKTPOHHON MOUTHI MEPECHIIAECTCS MO Y3KOH IIerouKe CepBEepoOB
OT OTIpaBUTENs K noisydaremo. Ilpu aTom He mpenmosiaraercs €ro XpaHEHUE Ha IPOMEXY-
TOUHBIX cepBepax. CooOlIeH s, HAallpaBJICHHbIE HA CepBep I'PYIIIbl HOBOCTEH, OTHPABISIOTCS C
HEro Ha BCE CEpPBEPHI, C KOTOPHIMU OH CBSI3aH, €CJIM HA HUX JIaHHOTO coo0meHus emie HetT. lanee
npolecc TMOBTOpsieTcs. XapakTep pacHpOCTPaHEHUs KakJIOro OTIEIbHOr0 COOOLIeHUs
HaIlOMHUHAET JIECHOM TOXkap.

Ha xaxxnoM u3 cepBepoB IOCTYNUBIIEE COOOLIEHHE XPAHUTCS OrPaHUYEHHOE BpeMs
(0OBIYHO HENEeNI0), U BCE JKENAIOIIUEe MOTYT B TEUEHHE 3TOT0 BPEMEHU C HUM O3HAKOMHUTHCS.
PacnpocTpanssack BO BCe CTOPOHBI, MEHEE U€M 3a CYTKHM COOOIICHUs OXBAaThIBAIOT BECh 3€MHOMN
map. [lanee pacnpocTtpaHeHHe 3aTyXaeT, MOCKOJIbBKY Ha CEpBEp, KOTOPBIM YK€ MMEET JIaHHOE
cooOuieHne, MNOBTOPHAs Nepeiaya MPOU3BOJAUTECS HE MOXKET.

E>xenHEeBHO B MHUpeE CO3/1aeTcsl NMOpsAJAKa MUJUIMOHA COOOIEHUM UId Tpyll HOBOCTEH.
BeiOpatk B 3TOM MaccuBe JEHCTBUTENIBHO MOJIE3HYI0 MH(POPMALIMIO MPAKTHUECKU HEBO3MOXKHO.
[ToaTomy Best cuctema TeneKoHpepeHIni pa3douTa Ha TeMaTndeckue rpymibl. CeroaHs B MUPE
HacuuThIBalOT nopsaka 50 000 Temarnueckux rpynn HoBocTeil. OHU OXBATHIBAIOT OOJIBIIMHCTBO
TE€M, MHTEpecyroImux Macchl. OcoO0i MOMYJISPHOCTHIO IMOJIB3YIOTCS TPYIIIbI, MOCBALICHHBIE
BBIYUCIIUTENILHON TEXHUKE.

OrpoMHBIN 00bEM COOOLICHUH B TPyNIax HOBOCTEH 3HAUMTENILHO 3aTPYAHSET HX IIejie-
HalpaBJI€HHbIH MOHUTOPUHT, 1I03TOMY B HEKOTOPBIX I'pYyIIax MPOU3BOAUTCS MPEIBAPUTEIbHBIN
«oTceB» Oecmone3Hoit mHMopManyu (B YaCTHOCTH, PEKIAMHOW), HE OTHOCSIIEHCS K Teme
KoH(pepeHMU. Takue KOH(EpeHIMM Ha3bIBalOT MOAEPUpPYyEeMbIMU. B KkauecTBe MozepaTtopa
MOYKET BBICTYNAaTh HE TOJIBKO 4YeJOBEK, HO W TporpaMma, (QHIbTPYyrOmas COOOIICHUs IO
OIpe/IeIeHHbIM KJIIOYEBBIM ClloBaM. B mocnenHeM ciyyae roBOpAT 00 aemomamuueckoi
Mooepayuu.

Jns paboThl co ciayxkO00i TenekoH(pepeHIHH CyIIEeCTBYIOT ClEeHUalbHbIe KIMEHTCKUE
nporpammel. Tak, Hanpumep, npunoxenue Microsoft OutLook Express, ykazaHHOe BbIlIE Kak
MOYTOBBIM KJIMEHT, MO3BOJISET paboTaTh Takke U co ciayxk00il TenexkoHdepenuuit. s Havana
paboThl HA/JO HACTPOUTH MNPOrpaMMy Ha B3aMMOJEHCTBHE C CEpBEPOM TIpPYMN HOBOCTEH,
0(pOPMHUTE «ITOJIMUCKY» Ha ONpEAETCHHbIE I'PYMIbl M- MEPUOANYECKH, KaK U HIIEKTPOHHYIO
MOYTY, MOJIY4aTh BCE COOOIEHNUS, TPOXOIAIINE 110 TeMe ITON rpynnsl. B qaHHOM ciydae ciioBo
«TOJIMUCKA» HE IMPEINoaraeT co CTOPOHbI KJIMEHTa HUKAKUX 0053aTEeNIbCTB WM IIaTeXeH —
3TO MPOCTO YKa3aHHE CEPBEPY O TOM, YTO COOOIIECHHUS 110 yKa3aHHBIM TeMaM HaJ0 JOCTaBIATh, a
1o MpoyuM — HeT. OTMEHUTh MOJMUCKY WM U3MEHUTh €€ COCTaB MOXKHO B JIFOOOW y1OOHBIN
MOMEHT.

Cnyacoa World Wide Web (WWW). besycnoBHO, 3TO camas momyispHas ciyxo0a
coBpeMenHoro Murepuera. Ee Hepenko OTOXIECTBISIIOT ¢ MIHTepHETOM, XOTS Ha caMOM Jiefie
3TO JIMIIb OJTHA U3 €r0 MHOTOYHCICHHBIX CITYXkO.

World Wide Web — »T0 enunoe nH(GOPMAIIMOHHOE MPOCTPAHCTBO, COCTOAIIEE U3 COTCH
MWJJIMOHOB B3aMMOCBSI3aHHBIX 3JIEKTPOHHBIX JOKYMEHTOB, XpaHsammxcsi Ha Web-cepBepax.
OTtaenpHble JOKYMEHTBI, COCTAaBJISIONIME IMpocTpaHcTBO Web, HasbiBaloT Web-cTpaHUIIaMH.
['pynnbl TemaTuyecku OObeIMHEHHBIX Web-cTpaHul] Ha3biBaloT Web-y3naMu (KaproHHBIHN
TepMuH — Web-caiit wim npocto caidt). Ogun ¢usmdeckuii Web-cepBep MOXKET COIepKaTh
JI0OCTaTOYHO MHOro Web-y3710B, KaXI0My M3 KOTOPBIX, KaK MPaBHUJIO, OTBOJUTCS OTAEIbHBIN
KaTajor Ha )KECTKOM JTUCKE cepBepa.

OT OOBIYHBIX TEKCTOBBIX JOKYMEHTOB Web-CTpaHUIIbl OTIIMYAIOTCS TEM, YTO OHU 0(OpM-
JeHsl 0e3 TOpHUBSA3KM K KOHKPETHOMY HOCUTENI0. OJeKTpoHHble  Web-1oKkymeHTs
IIpeIHAa3HAueHbl JJI1 IIPOCMOTpA HAa DKpPaHE KOMIIBIOTEpPA, NMPUYEM 3apaHee HE M3BECTHO Ha
kakoM. HeusBecTHbI HU pa3Mmepbl 3KpaHa, HHU IapaMeTpbl IBETOBOTO WU Ipaduyeckoro
paspelIeHus, HeM3BEeCTHA JakKe OIEpallMOHHAs CHCTEMa, C KOTOpO paboTaeT KOMIIBIOTEP
kiaueHta. Iloatomy Web-10KyMEHTBI HE MOTYT MMETh <OKECTKOro» (OpPMATUPOBAHMSL.



OdopmieHne BBIMOIHAETCS HEMOCPEACTBEHHO BO BpeMs MX BOCIPOM3BEICHHS Ha KOMIIbIOTEpE
KJIMEHTAa U TPOMCXOJUT OHO B COOTBETCTBUM C HACTPOMKaMHU IMPOTrpamMMbl, BBIIOJHSAIOIIEH
IPOCMOTP.

[Tporpammel u1st mpocmoTpa Web-cTpanuil Ha3piBatoT Opay3epamu. B nmutepatype Takxe
MOKHO BCTPETHTh «HEYCTOSBILHECS» TEPMHHBI Opay3ep win oOo3peBarenb. Bo Bcex ciydasx
peub UAET O HEKOTOPOM CpeACTBe npocMoTpa Web-10KkyMeHTOB.

bpaysep BbinmonHseT 0ToOpaXkeHNEe TOKYMEHTa Ha SKpaHe, PyKOBOACTBYACh KOMaHIaMH,
KOTOpBIE aBTOp JOKYMEHTa BHEIPWJI B €ro TEKCT (€CIM aBTOp IPHUMEHSET aBTOMAaTUYECKUE
cpeacTBa MOATOTOBKM Web-I0KyMEHTOB, HEOOXOJMMbIE KOMAHJIbl BHEAPAIOTCS aBTOMa-
TUYeCKH). Takue KoMaH/Abl Ha3bIBAOTCA TeraMu. OT OOBIYHOTO TEKCTA OHU OTJIMYAIOTCS TEM, YTO
3aKIJIIOUEHBI B YTJIOBbIE CKOOKU. BONBIIMHCTBO TErOB UCIIONB3YIOTCS MapaMu: OTKPBIBAIOIIUIN TET
¥ 3aKPBIBAIOIINN. 3aKPBIBAIOIINN TET HAYMHAETCS C CUMBOJIA «/».

<CENTER> DTOT TEKCT H0KEH BBIpaBHUBATHCS 110 IIeHTPY dKpaHa </CENTER>

<LEFT> DTOT TeKCT BBIpaBHUBAETCS 110 JIEBOM rpanHulie 3kpana </LEFT>

<RIGHT> DTOT TEeKCT BBIpaBHUBAETCS 110 MpaBoii rpaHuile 3xkpaHa </RIGHT>

CrnoxxHble TErM MMEIOT KpOME KJIHOYEBOrO CJIOBa JIOMOJHUTENbHbIE aTpHUOyThl U Mapa-
METpbI, JeTanu3upyomue cnocod ux mnpuMeHeHus. [IpaBuina 3amucu TEroB colep:karcs B
crienupUKaud 0CO0O0ro sI3bIKa Pa3METKH, OMU3KOro K sS3bIKaM mporpammupoBanus. OH
Ha3bIBaeTcs si3bIkoM pa3MeTku runeprekcta — HTML (HyperText Markup Language). Takum
00pa3oM, JTOKYMEHT TPEACTABISCT CO0OW OOBIYHBIN TEKCTOBBIM JOKYMEHT, pa3MEUYCHHBIN
teramu HTML. Takue noxkymeHTsl Takke Ha3piBatoT HTML - nokymMeHTaMu Wiy JOKyMEHTaMU
B (popmare HTML.

[Tpu orobpaxenun HTML-nokymeHTa Ha SKpaHe ¢ MOMOLIbI0 Opay3epa Tern He MOKa-
3BIBAIOTCSI, U MBI BHUJIUM TOJIBKO TEKCT, COCTABIISIONINHA JOKyMeHT. OnHaKko oOopMIIEHHE 3TOTO
TeKkcTa (BbIpaBHUBaHHUE, I[BET, pa3Mep W HauepTaHue MmpudTa, U Ipodee) BBIIOIHACTCS B
COOTBETCTBUU C TE€M, KAaKU€ TET'H UMILJIAHTUPOBAHbI B TEKCT IOKYMEHTA.

CylecTByIOT cHelMajIbHbIE TETH JUIsl BHEIPEHUs IpadUuecKuX M MYJIbTUMEIUHHBIX
00BEKTOB (3BYK, My3bIKa, BUJCOKIIUIIBI). BeTpeTus, Takoil Ter, o0o3peBarenp JelaeT 3arnpoc K
cepBepy Ha JIOCTaBKYy (pailyia, CBSI3aHHOTO C TETOM, M BOCIHPOU3BOJIUT €r0 B COOTBETCTBUM C
3a/laHHBIMU

HauOonee BaxxHol uepToit Web-ctpanui, peanusyemoit ¢ nomorubto reroB HTML, sBis-
I0TCS TUIEPTEKCTOBbIE cChUIKU. C JI00BIM ()parMEHTOM TEKCTa WJIM, HAllpuUMeEp, ¢ PUCYHKOM C
MIOMOIIBIO TETOB MOXHO CBs3aTh MHOM Web-10KyMeHT, TO ecTh YCTaHOBUTH T'MIIEpPCCHUIKY. B
TOM Ccllydyae MpU IIeTYKe JeBOW KHOMKOM MBIIIM Ha TEKCT€ WIM PUCYHKE, SBISIOIIEMCS
TUIIEPCCBUIKOM, OTIIPABIISIETCA 3aIIPOC HA JOCTABKY HOBOT'O JOKYMEHTA. JTOT JIOKYMEHT, B CBOIO
ouepe]ib, TOXKE MOKET UMETh TMIIEPCCHIIIKU Ha IPYrHe JOKYMEHTHI.

Taxkum 00pa3oM, COBOKYITHOCTh OIPOMHOT'O YHCIJIa THIEPTEKCTOBBIX 3JEKTPOHHBIX JTOKY-
MEHTOB, XpaHsnmxcs Ha cepBepax WWW, o0pa3yer cBoeoOpa3HOE THIEPIPOCTPAHCTBO
JIOKYMEHTOB, MEXy KOTOPBIMU BO3MOKHO niepeMenieHue. [Ipon3BoiibHOE EpeMEIIEHNE MEXAY
nokymentamMmu B Web-npocTpancTBe HazbiBaioT Web-cepduHrom (BBINOJMHSETCS C ILIEJBIO
03HAaKOMUTENILHOTO pocMoTpa). Llenenanpasnennoe nepemenieHrne Mexay Web-n1okyMmeHTamMu
Ha3bIBaloT Web-HaBuramnuei (BbIIOJHSAETCS C LIEbI0 TOMCKa HY)KHON MHGOpMAIUN).

['uneprexcToBas CBA3b MEXKIY COTHIMHU MUJUTHOHOB IOKYMEHTOB, XpaHsIUXCs Ha (HU3U-
yeckux cepBepax MHTepHeTa, ABISETCS OCHOBOM CYIIECTBOBAHHUS JOTMYECKOIO MPOCTPAHCTBA
Word Wide Web. OnHako Takasi CBs3b HE MOTJIa OBl CYIIECTBOBATh, €CITU OBl KXKIBIA JOKYMEHT
B ATOM MPOCTPAHCTBE HE 00JIaal CBOMM YHUKAJIBbHBIM aapecoM. Anpec mroboro Qaitna BO
BCEMHMPHOM MaciuTale onpeaenseTcs yHupuuupoBaHHbIM ykazareneM pecypca — URL.

Anpec URL coctout u3 Tpex yacTei.

1. Vka3zanue ciayxObl, KOTOpas OCYIIECTBISET JOCTYIl K JaHHOMY pecypcy (0OBIYHO
0003HaYaeTcss MMEHEM TMPUKIAJHOTO MPOTOKOJA, COOTBETCTBYIOMIETO JMaHHOW ciryxoOe). Tak,
Hanpumep, s cinyx6s1 WWW npukiagasim siBisiercs: npotokon HTTP (HyperText Transfer



Protocol — mpoTokon nepenauu runeprekcra). [locie uMeHu mpoTOKONa CTABUTCS ABOETOUYNE
(:) m 1Ba 3HaKa «/» (Kocas 4epTa):

http://...

2. Yka3aHue JOMEHHOI'O MMEHHM KOMIIbIOTEpa (CepBepa), Ha KOTOPOM XPAaHUTCS JAHHBIN
pecypc:

http://www.abcde.com...

3. YkazaHusi MOJHOrO MyTH AOCTyna K ¢ailly Ha JaHHOM KommbloTepe. B kaudecTBe
pas3enuTeNs UCIOIB3YETCsl CUMBOII «/» (KOcast uepTa):

http://www.abcde.com/Files/New/abcdefg.zip

[Tpu 3amucu URL-anpeca BaXXHO TOYHO COOJIOAATH PETUCTP CUMBOJIOB. B oTimuune ot
npaBua pabotel B MS-DOS u Windows, B MHTepHETe CTpOUYHBIE W MPOMUCHBIC CHUMBOJIBI
CUMTAIOTCS Pa3HBIMHU.

Hmenno B ¢popme URL u cBA3BIBAIOT ajipec pecypca ¢ TMIEPTEKCTOBBIMU CChUIKAMU Ha
Web-ctpanunax. Ilpu menuke Ha rumepccelike Opoy3ep MOCBUIAET 3ampoc JUIsl MOHMCKA U
JIOCTaBKM pecypca, YKa3aHHOIO B CChUIKe. Ecnu Mo KakuM-TO NpUYMHAM OH He HaiJeH,
BbIIa€TCS COOOLIEHHE O TOM, YTO PECYPC HEAOCTYNEH (BO3MOXHO, YTO CEPBEP BPEMEHHO
OTKJIFOUEH WJIM U3MEHUJICS aJIpec pecypca).

possecncToerroe Oouepmerie WKMALL him

Opyxeiinas ky3uuna Poccun
S———

AxuroreprOR
cbiectae "Hxuam” -

Kanaaurona

cHalineporay
HTO

Puc. 8.4. Web-cmpanuua omeuecmeeniozo npeonpusmus

Cayx6a umen naomenoB (DNS). Korna mbl roBopunu o nporokonax WHTepHeTa, TO
CKazalld, 4TO ajpec JHO0ro KOMIbIOTepa WM JII000M JoKanbHOM ceT B MHTepHEeTe MOXKeT
OBITH BBIpAXKEH YETHIPHMS OaliTaMu, HApUMep TakK:

195.28.132.97

A TOJIBKO UTO MBI 3asIBUJIM, YTO K&Kl KOMIIBIOTEP UMEET YHUKAJIBHOE JOMEHHOE MM,
HaIpUMep TaKoe:

www.abcdef.com

OT0 mpocTO J[Be pa3HbBIX (OPMBI 3allMCH aJpeca OJHOTO M TOro K€ CETEeBOro
KoMmIbloTepa. YesnoBeky HEyJOOHO paboTaTh C YMCIOBBIM IpejacTaBieHuem IP-aapeca, 3ato
JIOMEHHOE MMS$ 3alIOMMHAETCS JIETKO, OCOOEHHO €CJIM Y4eCTb, YTO, KaK MPABUIIO, 3TO UM UMEET
conepxanue. Hanmpumep, Web-cepsep xomnanuu Microsoft umeer umsi www.microsoft.com, a
Web-cepBep kommannn «Kocmoc TB» umeer ums www.kosmostv.ru  (cyddukc .ru B KOHIIE



http://www.abcdef.com/

UMEHH FOBOPUT O TOM, YTO CEpBEP KOMIIAaHUM MPUHAJICKUT pocCUiickoMy cekTopy MHTepHera).
HerpyaHo «pekoHCTpyrpoBaTh» U HUMEHA AJIsl APYTUX KOMITAHUH.

C onpyroii CTOpOHBI, aBTOMaThyeckas pa0oTa CepBEpOB CETH OpraHU30BaHa C
MCIIOJIb30BAaHUEM YETBIPEX3HAYHOI'O YHCIOBOro ajpeca. biarogaps emy, NpOMeXyTOYHbIE
CEpBEPBI MOT'YT OCYHIECTBIIATH IIEPEAAUY 3alIPOCOB U OTBETOB B HY>)KHOM HAIIPABJICHUU, HE 3HAs,
I7Ie KOHKPETHO HaxXOAATCsS OTHpaBUTENb M TOdydarenb. [loaToMy HEOOXOIUM MepeBo
JIOMEHHBIX UMEH B CBs3aHHblE ¢ HUMU [P-anipeca. DTUM M 3aHUMAIOTCS cepBepbI CIyKObl UMEH
nomeHoB DNS. Ham 3ampoc Ha mosdyyeHue OJHOM W3 CTpaHHUIl cepBepa www.abcde.com
cHavyayia obpabareiBaercst ceppepom DNS, u nmanee on Hampasnsercs no IP-ampecy, a He mo
JIOMEHHOMY UMEHHU.

Cayxba nepenaumn ¢aiisioB (FTP). Ilpuem u nepenava ¢aiiyioB COCTaBISAIOT 3HAYU-
TEJNBbHBIM TpPOUEHT OT mnpouux MHTepHer - ycmyr. HeoOxomummocts B mepenmade (aiiaos
BO3HHMKAET, HalpuUMep, NpH npueMe ¢GailyioB nporpamm, IMpH MNEpechlIKe KPYHIHbIX JOKYMEHTOB
(HampuMep, KHHT), a TaKXKe MPH Tepeade apXuBHBIX (ailioB, B KOTOPHIX 3allaKOBaHBI OOJbIINE
00beMbl HH(pOpMAaITUH.

Cnyx6a FTP mmeer cBou cepBepsl B MHPOBOH CETH, Ha KOTOPBIX XPAHATCS ApPXUBBI
naHHbIX. Co CTOPOHBI KIMEHTa A paboThl ¢ cepBepamu FTP MoxxeT ObITh yCTaHOBJIEHO ClIeLU-
ITBHOE MMPOTPAMMHOE 00ECIIeYCHHE, XOTS B OOJBIIMHCTBE ciaydacB Opayzepsl WWW obmanator
BCTPOECHHBIMU BO3MOXHOCTSIMU 17151 paboTh! U 110 npotokoiy FTP.

[Tporoxon FTP pabotaer ogHoBpemeHHO ¢ aByMsi TCP - coequHeHUsIMH MEXIy cepBe-
poM u ximeHToM. Ilo omHOMY coeaMHEHMIO MIET Iepelradya JaHHBIX, a BTOPOE COEAMHEHHE
ucrnonb3yercs kak ynpasisitomee. [Iporokosn FTP takke npenocrasiisier cepBepy cpeacTna s
UJAECHTUPUKAIMYA OOpaTUBILEroCs KIMEHTa. DTUM YacTO IOJIb3YIOTCSI KOMMEPUYECKHE CEepBEPhI U
CepBephl OTPAHUYCHHOTO JIOCTYIIA, MTOCTABIISAIONINE HH(OPMAIHIO TOJIBKO 3apEruCTPUPOBAHHBIM
KJIMEHTaM, — OHH BBIJAIOT 3allpOC Ha BBOJ MMEHHU II0JIb30BATENS U CBA3AHHOIO C HUM MapOJIs.
OpHako CymiecTBYIOT U JiecATKH Thicsiu FTP-cepBepoB ¢ aHOHHMMHBIM JOCTYIIOM Ui BCEX
JKeJalux. B 3ToM ciyyae B kauecTBE MMEHH II0JIb30BATENs HA/I0 BBECTU CJIOBO: anonymous, a
B KauecTBE MapoJisl 3a/1aTh aJipec 3JIEKTPOHHOM MOYThl. B OOJBIIMHCTBE CllydaeB MpOTrpaMMbI-
kineHThl FTP nenaror 370 aBTOMaTU4YeCcKH.

IRC. Cnyx0a IRC (Internet Relay Chat) npennazHadeHa A npsMOro OOLIEHHS
HECKOJIbKUX YEJIOBEK B pekume peayibHoro BpemeHu. MHoraa ciayxOy IRC Ha3piBaroT yaTt -
KOH(pEpeHIMsIMH WJIM MPOCTO YaToM. B oTiamume oT cuctemsl TesnekoHdepeHIuil, B KOTOpon
o0IIeHne MEXJy YYacTHHUKaMHM OOCYXIEHHMs TeMbl OTKPBITO BceMy Mupy, B cucreme IRC
oOlIeHNe MPOUCXOAUT TOJBKO B Ipelenax OJHOro KaHaja, B padoTe KOTOPOro MPUHUMAIOT
yyacTHe OOBIYHO JIMILIb HECKOJbKO 4enoBeK. KaxIplii Mosib30BaTellb MOXET cO37aTh CO0-
CTBEHHBIN KaHaJl M MPUTTACUTh B HETO YYaCTHUKOB «O€celbl» WIH MPUCOCIUHUTHCS K OJHOMY
13 OTKPBITBIX B IaHHBIM MOMEHT KaHAJIOB.

CymiecTByeT HECKOJBKO MOMYJIAPHBIX KIMEHTCKUX MPOrpaMM i paboThl ¢ cepBepamMu U
ceramu, noanepxuBaromumu ceppuc IRC. Oxna u3 Hambosee NOMyNSApPHBIX, HpOTrpamMma
mIRC.exe.

ICQ. Dta cnyxba mnpeaHa3HayeHa JuIs TOMCKa cereBoro IP-ampeca uwenoBeka,
MOJIKJIFOUEHHOTO B JaHHBI MOMeHT K MHTepHeTy. HeobxoaumocTs B ogo0HOMN yciyre cBsi3aHa
C TeM, 4TO OOJILIIMHCTBO MOJIb30BaTeNel HE UMEIOT ocTostHHOro [P-anpeca. Haspanue ciyx0b1
ABJIIETCS. aHTOHUMOM BbIpaxkeHus | seek you — s TeOs uiry. J{ns moiap30BaHUsS 3TOM Cciy»)O0i
HaJ0 3aperucTpUpoOBaThCsl Ha €€ LEeHTpalbHOM cepBepe (http:/www.icq.com) U MOJYy4HUTh
nepcoHanbHbIi uneHTuukanuonueiii Homep UIN (Universal Internet Number). Jlaaab1it HOMep
MOXKHO COOOHIMTH MapTHEpaM MO KOHTakTaMm, W Torga ciyxba ICQ mpuoOperaer xapakrep
Wurepner - neimxkepa. 3uasg Homep UIN maptHepa, HO, He 3Has ero Texkymuil [P-agpec, MOXHO
yepe3 LIEHTPaIbHbIM cepBep CIyKObl OTIPABUTh EMY COOOIIECHHE C MPEITI0KEHUEM YCTaHOBHUTD
COCIMHEHHUE.

Kak 0bu10 yKa3aHO BBIIIE, KaX/Iblii KOMIIBIOTEP, MOAKIIOYCHHBIH K MIHTEepHETY, NOMIKEH
UMeTh 4eThIpex3HauHblii [P-aapec. DTOT agpec MokeT ObITh MOCTOSHHBIM WU JUHAMUYECKH



BpEeMEHHBIM. Te KOMIBIOTEPHI, KOTOPbIE BKJIIOUEHBI B VIHTEpHET HA MOCTOSIHHON OCHOBE, UMEIOT
noctostHHble [P-anpeca. bonpIMHCTBO e MMOIb30BaTeNed MOAKIOUYAOTCs K MHTepHeTy Jnib
Ha BpeMs ceaHca. UM Bbiaercs nuHamuyeckuil IP-aapec, nedcTByrOIMA TOJBKO B TEUECHHUE
JIAHHOTO CeaHca. JTOT aJpec BbIIAET TOT CEpBEpP, Yepe3 KOTOPBIM MPOUCXOAUT NOAKIIOYeHHE. B
pa3HbIX ceaHcax auHamuueckuit IP-ampec MokeT OBITH pa3IUMYHBIM, IpPUYEM 3apaHee
HEU3BECTHO KaKUM.

IIpu xaxnom noakmouyeHuu Kk Mutepuery nporpamma ICQ, ycraHoBieHHAs Ha HalleM
KOMIIBIOTEpE, onpenensier Tekyuii [P-anpec u coolmiaer ero neHTpaibHOU ciryx0e, KoTopas, B
CBOIO OuY€pe/ib, OMOBEIAeT HAIIMX MAPTHEPOB MO KOHTakTaM. Jlanee Hamy napTHEps! (€CIU OHU
TOXKE SIBISIOTCS KIMCHTaMU JAHHOW CITY)KOBI) MOTYT YCTAaHOBUTH C HAMH MPSMYIO CBS3b.
[Tporpamma npenocTaBiisieT BO3MOKHOCTh BbIOOpa pexuMa CBSI3U («FOTOB K KOHTAKTY»; «IIPOILY
He OECIIOKOUTh, HO TOTOB NMPHUHATH CPOYHOE COOOIICHHEY; «3aKPBIT Ui KOHTAaKTa» W T. IL.).
[Tocne ycTaHOBIIEHUSI KOHTAKTa CBSI3b IPOUCXOIUT B pexkumMe, aHanornaHom cepsucy IRC.

BBomute coOctBeHHBIM [P-ampec st HacTpoiiku mporpammbl He Hanmo. Cepsep
MOCTAaBIIMKA YCIYT BBIIETUT €r0 aBTOMAaTHUYECKH Ha BpeMsl POBEICHUs ceaHca paObOThI.

Bomnpocsl 111 CAaMOKOHTPOJIsA

1. Yto Takoe rino0anbHasi KOMIIbIOTEpHAs ceTh Internet?

2. Kak pabotaer 3nexTpoHHas mo4ra’?

3. Kakue Buapl oOMeHa nHpopmaiuel IpUHATHI B 3JIEKTPOHHOM 1mouTe?

4. KakoB 3J1€eKTpOHHBIN aJpec HALLEro By3a U YTO 03HAYAIOT €r0 COCTABJIAIOIINE?

5. Kakwue BuzbI paboT moaaepkuBaet cethb Internet?

6. Uro Takoe TenekoHpepeHn?

7. Kaxk MmoxxHO niepeaars ¢aiisl o Internet?

8. Uro Takoe World-Wide-Web?

9. Yro Takoe runepccbuika’?

10. Yro mpencraBisieT coO0M TUIIEPTEKCT?

OcHoBbI 3aMTHI MHpOPMALMH M CBEACHUIl, COCTABJSIOIIMX TrOCYIapPCTBEHHYIO
TaiHy. Meroabl 3aluThl HUHGOPMALUH

Jlekyuss 9.1. MUHPopmayuoHHasi 6e3onacHocmb (UB) u ee
cocmaesisirouue

B BbuncaNTENbHON TEXHUKE MOHSTHE OE30MACHOCTH SIBISIETCA BechbMa HMIMPOKUM. OHO
MOJIpa3yMeBaeT U HaJeKHOCTh pabOThl KOMITBIOTEPA, U COXPAHHOCTh LIEHHBIX JIaHHBIX, U 3aIIUTY
UHpOpPMALlUK OT BHECEHUS B HEe M3MEHEHUH HEYNOJHOMOUYEHHBIMH JIMLIAMH, U COXpaHEHHE
TaliHbl MEPENHUCKH B AJIEKTPOHHOM CBS3U. Pazymeercs, BO BceX IMBWIM30BaHHBIX CTpaHax Ha
CTpake 0€30MacHOCTH TpakJaH CTOST 3aKOHbI, HO B cdepe BbIUUCIUTEIBHON TEXHHUKH
MIPaBONPUMEHHUTENbHAS MPAKTHKA MOKa pa3BUTa HEIOCTATOYHO, a 3aKOHOTBOPYECKHUH Ipoliecc
HE yCIIEBaeT 3a Pa3BUTHEM TEXHOJIOTUH, MO3TOMY HA/JIEXKHOCTh pabOThl KOMIBIOTEPHBIX CUCTEM
BO MHOT'OM OIMPAETCS] HA MEPbl CaMO3aILUTHI.

KomnbromepHbie supychbi

KoMmnproTepHblil BUpYC — 3TO NMPOTrpaMMHBIN KOJ, BCTPOEHHBIN B APYTylr0 IpOrpaMmy,
WIK B JOKYMEHT, WIH B ONpefesieHHble 00JacTH HOCHUTENS JTaHHBIX M MpeIHa3HAaYeHHBIH s
BBITNIOJIHEHNS] HECAHKIIMOHUPOBAHHBIX JAEHCTBUIA HA HECYIIIEM KOMIIBIOTEPE.

OCHOBHBIMHU THIIAMH KOMITBIOTEPHBIX BUPYCOB SIBJISIIOTCS:

* IPOrPaMMHBIE BUPYCHI;

* 3arpy304YHbIE€ BUPYCHI;

* MAaKpOBUPYCHI.

K KOMIBIOTEpPHBIM BUpPyCaM MPUMBIKAIOT M TaK Ha3bIBa€MbI€ TPOSHCKHE KOHM (TpOsH-
CKH€ IIPOIPaMMBI, TPOSHIIBI).



Ilpozpammnsie eupycoi. IIporpaMMHbIE BUPYCBI — 3TO OJIOKM MPOrpaMMHOIO KOAQ,
LIEJICHAIIPaBJIICHHO BHEAPEHHBbIE BHYTPh JAPYTUX MNPUKIAAHbIX HporpaMM. llpu 3amycke mpo-
IpaMMBbI, HECYLIEW BUPYC, IPOMCXOIUT 3allyCK HMMIUIAHTHPOBAHHOIO B HEE BUPYCHOIO KOJA.
Paborta 3TOr0 KO&a BBI3BIBAET CKPBITBIE OT TOJH30BATENd M3MEHEHHsA B (PailjioBOM cucreme
KECTKMX JIMCKOB W/WIM B COJEPXKAHUU JAPYrMX mporpamm. Tak, Hampumep, BUPYCHBIH KO
MOET BOCHPOM3BOIUTH ce0sl B TeJe IPYrHX IMPOrpaMM — OTOT IPOLECC HAa3bIBACTCA
pasMHOXeHHEeM. [Io mpomecTBuM ONpPENeIeHHOrO BPEMEHM, CO3LaB JIOCTATOYHOE KOJIMYECTBO
KOIIMH, MPOIPaMMHBIN BUPYC MOXKET IIEPEUTH K PAa3pPYLIUTEIbHBIM ACUCTBUSIM — HAPYLICHUIO
paboThl HpOrpaMM M ONEPALMOHHOW CHUCTEMBbI, YAAJICHHIO HHPOpPMALUH, XpaHALIeHcs Ha
KECTKOM JIUCKE. DTOT IIPOLECC HA3bIBAECTCS BUPYCHOH aTaKoil.

Camble pa3pylIMTEIbHbIE BUPYChl MOTYT MHMLMHUPOBaTh (POPMATHUPOBAHUE >KECTKUX
muckoB. Ilockonbky QopmaTtupoBaHue OUCKa — JOCTaTOYHO MPOJODKUTENBHBIA TMpOLecC,
KOTOpBIM HE JOJDKCH ITPOMTH HE3aMEUEHHBIM CO CTOPOHBI MOJIb30BATEIsA, BO MHOTHX CIy4asx
IPOrpaMMHBIE BHUPYCHl OIPAaHUYMBAIOTCS YHUUYTOKEHHUEM JAHHBIX TOJIBKO B CHCTEMHBIX
CEKTOpax >KECTKOI'O JIMCKa, YTO SKBHUBAJICHTHO MOTepe Tadmul (aiioBol cTpykTypsl. B s3TOM
Clly4ae JaHHbIE Ha >KECTKOM JMCKE OCTAlOTCSl HETPOHYTHIMH, HO BOCIIOJIb30BaThCcid UMHU 0e€3
IIPUMEHEHHUs CIIELHUAIbHBIX CPEICTB HENb3s, MOCKOJbKY HEU3BECTHO, KaKME CEKTopa IHMCKa
KakuM (QaiiiaMm nmpuHaaiexaT. TeopeTHueckn BOCCTAHOBUTH JAaHHBIE B 3TOM CIIydae MOKHO, HO
TPYAOEMKOCTb 3TUX pabOT UCKITFOUUTENBHO BBICOKA.

CuuTaercs, 4ToO HUKaKOW BUPYC HE B COCTOSIHUM BBIBECTH U3 CTPOs ammnaparHoe obecre-
yeHue KomnbroTepa. OHaKo ObIBAIOT Cilydau, KOTJa almnapaTHoe U IpOrpaMMHOE oOecreueHue
HACTOJIbKO B3aMMOCBSI3aHbI, UTO MPOTrPaMMHbIE MOBPEXKACHUS NMPUXOIAUTCA YCTPAHATh 3aMEHOMN
anmapaTHbIX CpeAcTB. Tak, Hampumep, B OOJBIIMHCTBE COBPEMEHHBIX MATE€PUHCKUX ILIaT
Oa3oBas cucrema BBoja-BbiBojga (BIOS) xpaHuTcs B mnepe3anuchlBaéMbIX MOCTOSHHBIX
3a[lOMUHAIONIUX YCTpoHcTBaxX (Tak Has3biBaemas (udI-naMaAte). Bo3MokHOCTR mepesamnucu
MH(pOpMaLU B MUKpOCXeMe (UILI-MAMSTH HCIIONb3YIOT HEKOTOPbIE TPOTrPaMMHBIE BUPYCHI IS
yHHYTOKeHUs1 AaHHbIX BIOS. B stoM ciyuae [y BOCCTAHOBIEHHMS pPabOTOCIIOCOOHOCTU
KOMIIbIOTEpa Tpedyercs auOO 3aMeHa MuKpocxembl, xpansmeid BIOS, nubo ee
NEpENnporpaMMHUPOBAHHE HA CIEIUANIBHBIX YCTPOUCTBAX, HA3bIBAEMBIX IIPOTPAMMATOPAMH.

[IporpaMMHBbIe BUPYCHI NMOCTYNAIOT Ha KOMIIBIOTEP IMPHU 3allyCKe HEMPOBEPEHHBIX IPO-
rpaMM, MOJyYEeHHBIX Ha BHEIIHEM HocuTene (TMOKMIl NIUCK, KOMIAKT-AMCK M T. I.) WIH
npuHAThIX U3 MHTepHera. Ocoboe BHMUMaHME ciielyeT oOpaTHTh Ha cioBa npu 3amycke. [lpu
0OBIYHOM KOIMPOBAHUU 3apa’KeHHBIX (PailjioB 3apa)keHHe KOMIbIOTepa MPOU30UTH He MOXeT. B
CBA3M C JTUM BCE JaHHbIE, NMpHUHATbIE U3 VIHTEepHETa, NOJKHBI MPOXOAUTH O00A3aTEIbHYIO
IPOBEPKY Ha OE30MacHOCTh, a €CJIM MOJYy4YeHbl He3aTpeOOBAaHHBIE JaHHbIE W3 HE3HAKOMOI'O
UCTOYHUKA, UX CIEAyeT YHMUTOXKaTh, HE paccMarpuBasi. OObIYHBIN MPHEM pPacHpOCTPaHEHUs
TPOSIHCKUX» MPOTpaMM — IPHUIIOKEHUE K MIEKTPOHHOMY IMHCBMY C «PEKOMEHIALUEN» N3BJIEYDb
U 3aITyCTUTh SIKOOBI NOJIE3HYIO MPOTrpamMmy.

3azpyzounwie eupycol. OT NPOrpaMMHBIX BUPYCOB 3arpy304HbIE BHPYCHI OTJIMYAKOTCS
METOJIOM pacnpocTpaHeHus. OHU MOpakaloT HE MporpaMMHble (allbl, a oIpeaeIeHHbIE
CHCTEMHBbIE O0JIACTM MAarHMTHBIX HocuTeslel (FMOKHMX W KeCTKuX AuckoB). Kpome toro, Ha
BKJIFOUEHHOM KOMITBIOTEPE OHU MOTYT BPEMEHHO PACIoaraThCsi B ONEepaTUBHON MaMSITH.

OObIYHO 3apakeHUE MPOMCXOJUT IMPH TOMBITKE 3arpy3KH KOMIIBIOTEpPA ¢ MAarHUTHOTO
HOCUTEJNIS,, CUCTEMHAsI 00J1acTh KOTOPOTO COAEPXKHUT 3arpy30uHblil Bupyc. Tak, Harmpumep, npu
HOTIBITKE 3arpy3UTh KOMIIBIOTEP C THOKOTO TMCKA MPOMCXOJUT CHavyaja MPOHUKHOBEHUE BUpPYyCa
B OMNEPATHBHYIO MaMAThb, a 3aTe€M B 3arpy304HbI CEKTOp JKECTKMX IUCKOB. Jlamee 3TOT
KOMIIBIOTEP CaM CTaHOBMTCSI HCTOUHUKOM PACIIPOCTPAHEHHUS 3arpy304HOIO BUpYycCa.

Makposupycer. Ita 0codasi pa3HOBUIHOCTh BUPYCOB MOPAKAECT JOKYMEHTBI, BBITIOJIHEH-
Hble B HEKOTOPBIX MNPUKIAAHBIX IIpOrpaMMax, HMEIOIIMX CpPEACTBAa MAJIs MCIOIHEHHS Tak
Ha3bIBa€MBIX MAaKpOKOMaHJ. B 4YacTHOCTHM, K TAaKUM JOKYMEHTaM OTHOCSATCS JOKYMEHTBI
TekcroBoro npoueccopa Microsoft Word (onu ummeror pacmumpenue .DOCX). 3apaxenue
IPOMCXOIUT NMPHU OTKPHITUU (ailyla JOKyMEHTa B OKHE MPOrpaMMBbl, €CJIU B HEH HE OTKIIOYEHA



BO3MO)KHOCTH MCIIOJIHEHUSI MaKpoKoMaHa. Kak u Ui Ipyrux THIIOB BUPYCOB, PE3yJIbTAT aTakKH
MOYET OBITh KaK OTHOCUTENFHO 0€300MIHBIM, TaK U PA3PyLIUTEIbHBIM.

MeToabl! 3aWnTbI OT KOMMNbHOTEpPHbIX BUPyCOB

Cy1iecTBYIOT Tpu pyOeska 3aluThl OT KOMIIBIOTEPHBIX BUPYCOB:

* IPeOTBpAIlCHUE TIOCTYIIJICHUS] BUPYCOB;

* Ipe0TBpaIlleHue BUPYCHOM aTaku, €CJIM BUPYC BCE-TaKHU MOCTYMUII HAa KOMITBIOTEP;

* MpeAOTBpAIllCHUE PA3PYIIUTEIBHBIX MOCIEICTBUN, €CIIM aTaka BCE-TaKU MPOU3OIILIA.
Cy11ecTBYIOT TpU METO/1a peain3aliu 3alUThI:

* MPOTPAMMHBIE METOBI 3ALTUTHL;

* anmnapaTHble METObI 3aLUTHI;

* OpPraHu3alMOHHBIC METOBI 3AITUTHI.

B Bompoce 3amuThl LIEHHBIX JAaHHBIX YacTO MCIOJB3YIOT OBITOBOM MOIXO: «0OJIe3Hb
Jyd4llie MPeIOTBPATUTh, YeM JIeunTh». K coXalleHHi0, UMEHHO OH W BBI3BIBACT Hamboiiee
paspymmTensueie mocnencTBus. CozmaB 0acTHMOHBI Ha MYTH NPOHHUKHOBEHHS BUPYCOB B
KOMITBIOTEP, HENb3s TIOJOKUTHCS HA UX MPOYHOCTh M OCTAThCSI HETOTOBBIM K JCHCTBHSIM IOCIIS
pa3pymmTensHoil araku. K Tomy ke, BUpyCcHasl aTaka — JaJeKO HE €IWHCTBEHHAs U JaKe He
camasi paclipoCTpaHCHHAs IPUYHMHA yTPAThl BXKHBIX JaHHBIX. CYIIECTBYIOT MpOTrpaMMHBIE COOH,
KOTOpBhIE MOTYT BBIBECTH M3 CTpOsI ONEPALMOHHYIO CHUCTEMY, a TaKKe ammaparHble cOou,
CIIOCOOHBIE ClIeNaTh JKeCTKHHA JTUCK HepaboTocrmocoOHBIM. Bcerma cymiecTByeT BEpOsSITHOCTH
yTpaThl KOMIBIOTEPA BMECTE C LIEHHBIMH JAHHBIMU B pe3yibTaTe KpaxH, Mokapa WX HHOTO
CTUXHUUHOTO OCIICTBUSI.

[ToaTomy co3naBath cucTeMy O€30MaCHOCTH CJEIyeT B MEPBYIO OUEPEab «C KOHIA» — C
MPEIOTBPALICHHS PA3PYIIUTEIbHBIX IMOCICACTBUIA JIFOOOTO BO3JEHCTBUS, OyIOh TO BUpPyCHAas
aTaka, Kpaka B MOMEIIECHUU WU (U3MUYECKUN BBIXOJ MKECTKOTO JAMcKa U3 cTposa. Hanexnas u
Oe3omacHass paboTa ¢ JaHHBIMH JOCTUTAETCS TOJBKO TOT/Q, KOTrJa JI000€ HEOXKHIAHHOE
coObITHE, B TOM YHCIE U MOJHOE (U3UYECKOE YHUUYTOXKEHHE KOMIIBIOTEpAa HE MPUBEACT K
KaTacTpO(QUISCKUM TIOCIICICTBHSIM.

Cpedcmea aHmueupycHou 3auumsi

OCHOBHBIM CPEICTBOM 3aIIUTHl HH(DOPMAIIMH SBISICTCS PE3EPBHOE KOIMMUPOBAHKUE HAMOO0-
Jee IEHHBIX NaHHBIX. [Ipu pe3epBHpOBaHUU JAHHBIX CJIEIyeT TakXKe WUMETh B BUIY U TO, YTO
HAJI0 OTJICIIPHO COXPAHSTh BCE PETUCTPAIMOHHBIC U TTAPOJIbHBIC JAHHBIE JIJIS JIOCTYIA K CETEBBIM
cnyx0am MuTepHera. VX He crneayeT XpaHUTh Ha KOMIIBIOTEPE.

CosnaBas I1aH MEPOTIPUATHI IO pEe3ePBHOMY KOMTUPOBAHUIO MHPOPMAITUH, HEOOXOTUMO
VUUTHIBaTh, YTO PE3EPBHBIE KOMUHU TOJKHBI XPAaHUTHCS OTAEIHHO OT KOMIIbloTepa. To ecTs,
HaIpUMep, pe3epBUpOBaHUE WH(OPMAIIUK HA OTICIIEHOM JKECTKOM JHCKE TOTO Ke KOMIThIoTepa
TOJIKO CO37aeT WJUTIO3UI0 Oe30macHOCTH. OTHOCUTENBHO HOBBIM M JOCTATOYHO HAJI€KHBIM
MIPUEMOM XpaHEHHS IICHHBIX, HO He KOH(DHICHITHATBHBIX JaHHBIX SBIISICTCS X XpaHeHHe B Web-
Mankax Ha ynajdeHHbIX cepBepax B MHtepHere. EcTh ciiykObl, OeCIIaTHO MPEIOCTABIISIONINE
MPOCTPAHCTBO (10 HECKOIbKUX MOaMT) /U1 XpaHeHUs JaHHBIX MOJIb30BaTENs.

PeszepBHbIEe KONMK KOH(PHIECHIIMANBHBIX JAHHBIX COXPAHSIOT HAa BHEUTHUX HOCHUTEISX,
KOTOpBhIC XpaHAT B ceidax, KeJaTedbHO B OTACIBHBIX TNOMenieHusX. [Ipu paspaboTke
OPTaHHU3AIMOHHOTO TUIaHA PE3EPBHOTO KOMUPOBAHUS YUYUTHIBAIOT HEOOXOAMMOCThH CO3/IaHUS HE
MeHee JIBYX PE3ePBHBIX KOIWH, COXPAHIEMBIX B Pa3HBIX MecTax. Mexay KOMHSIMH OCYIIEeCTB-
JASI0T poTanuioo. Hampumep B TedeHHE HENENH €KEeIHEBHO KOMUPYIOT JaHHbIE HA HOCUTEIH
pe3epBHOrO KOMITJICKTa A, a Yepe3 HeJIeI0 UX 3aMEHSFOT KOMIUIEKTOM b, u T. 1.

BcenomoratenbHBIMU - CpPEICTBAMU  3alIUTBl MH(DOpPMALIUK  SIBISIFOTCSI  QaHTUBHPYCHBIS
MPOrpaMMbl M CPEJCTBA allapaTHOW 3amuThl. Tak, HampHMep, MPOCTOC OTKIIYCHHE Iepe-
MBIYKM Ha MATEPUHCKOH IJIaTe HE MO3BOJIUT OCYIIECTBUTH CTUPAHHUE MEPEPOrpaMMUPYEeMOM
mukpocxembl [13Y (dpmm - BIOS), HezaBucMMO OT TOTO, KTO OYJIET MBITAThCS ATO CHEaTh:
KOMIBIOTEPHBIN BUPYC, 3TTOYMBIIINIEHHUK WM HEAKKypaTHBIN MOJIB30BATENb.



CyiiecTByeT 10CTaTOYHO MHOI'O IPOTPAMMHBIX CPEICTB aHTUBHUPYCHOHM 3amiuThl. OHU
IIPEIOCTABIISAIOT CIEAYIOLINE BO3MOXHOCTH.

1. Co3nanue obpa3a >KECTKOro AMCKAa Ha BHEUIHMX HOCHUTENSIX (HampuMep, Ha TMOKHX
nuckax). B cimydae BbIXoJa M3 CTPOsl JaHHBIX B CHCTEMHBIX OOJIACTSIX MKECTKOTO JHCKA
COXPaHEHHbIM «00pa3 JUCKa» MOKET MO3BOJINTh BOCCTAHOBUTH €CIM HE BCE JaHHbIE, TO, IO
KpaiiHeil Mepe, X OOJIBIIYI0 YacTh. JTO K€ CPEACTBO MOXKET 3AIUTUTH OT YTPaThl JAHHBIX MIPU
anmnapaTHbIX cOOSIX M IIPU HEAKKypaTHOM ()OPMATUPOBAHUM KECTKOI'O TUCKA.

2. PerynsipHoe CKaHMpOBAaHME KECTKMX JMCKOB B IIOUCKAaX KOMIIBIOTEPHBIX BUPYCOB.
CkaHupoBaHHe OOBIYHO BBIIOJHAETCS aBTOMATUYECKH IIPU Ka)KJOM BKJIIOUEHUHM KOMIIbIOTEpa U
IIpY pa3MEUICHUM BHEILIHETO JMCKa B CUMTHIBaIOIIEM ycTpoiicTBe. [Ipu ckaHupoBaHuu ciieqyer
UMETh B BUJY, YTO aHTUBUPYCHAs IporpaMMa UIIET BUPYC IyTEM CPaBHEHMsI KOJa MPOrpaMm ¢
KOJIaMU M3BECTHBIX €if BUPYCOB, XpaHAIIUMHUCA B 0a3e maHHbIX. Eciu 0a3za qaHHBIX ycTapena, a
BUPYC SIBJISIETCA HOBBIM, CKaHMpYIOLIasi IporpaMma ero He oOHapyxuT. i HaJle)kHOH paboThI
CIIElyeT peryjsipHO OOHOBJIATH AHTUBUPYCHYIO mporpammy. JKenaTeilbHas NEpUOIUYHOCTH
O0OHOBJICHHSI — OJMH pa3 B JIBE HEJEJIH; JOIMYCTUMas — OHH pa3 B TPU MecsLa.

3. KonTpons, 3a n3MEHEHHEM pa3MepoB U APYrux arpuOyToB ¢aiinoB. [TockoIbKy HEKO-
TOpbI€ KOMIIBIOTEPHBIE BUPYChl Ha 3Tale pPa3MHOKEHHsS H3MEHSIOT NapaMeTphl 3apa’keHHbIX
(aiiioB, KOHTPOJHMPYIOIIAs MPOrpaMMa MOKET OOHAPYKHUTh MX JAEATEIBHOCTD U MPEAYIPEIAUTh
HOJIb30BaTENs.

4. Kontposb, 3a oOpaieHUsMH K >KecTKoMmy AucKy. [lockonpky Hambojiee oracHble
olepalyy, CBs3aHHbIE C PabOTOM KOMIBIOTEPHBIX BHUPYCOB, TaK WM HHaye, OOpalleHbl Ha
MoJM(UKAIMIO JaHHBIX, 3aIMCAHHBIX HA JKECTKOM JUCKE, aHTUBUPYCHBIE NPOTPAMMBbl MOT'YT
KOHTPOJMPOBAaTh OOpalleHUuss K HEMYy M IpeaylnpexJaTbh IOJIb30BATEIs O IMOJ03PUTEIbHON
AKTUBHOCTH.

Ilonynapusle anmugupycHwvle cpeocmea

Cpenu Hanbosiee MOMYNSIPHBIX K POCCHICKUX MOJb30BaTeNie aHTUBUPYCHBIX MAKETOB
MOJKHO Ha3BaTh nporpammsl: Awmusupyc Kacnepckoco, Norton Antivirus, Avast u Dr.Web. 11o
pa3IMyYHBIM OLIEHKaM, B Hacrosulee BpeMsl npoaykrthl JlabopaTopuu Kacnepckoro 3zaHumaror
0O0JIBIIYI0 YacTh poccUiicKoro pelHKa. [Ipoune mpomsBoauTeny, B MEpBYIO odepeas Symantec,
«nanor — Haykay, Trend Micro u Panda, gensitT octaBuryrocs J0J10 pbIHKA.

9.1.2. 3awmTa OT HeCaHKLMOHUPOBAHHOIO BMellaTenbLCTBa

Opranunzanusa HaznexHou 3amuTel KC HEBO3MOKHA C IIOMOIIBIO TOJIBKO MPOTPaMMHO -
anmnapatHbIX cpeAcTB. OUeHb BaXKHBIM SIBIISIETCS aJMUHUCTPATUBHBIA KOHTPOJIb padboTel KC u
3alUTa OT HECAHKIIMOHUPOBAHHOIO 0CTYNa K HH(popMauu (00beKTam).

[Ipu opranmzanuu joctyna cyObeKTOB K OOBEKTaM BBINOJHSIOTCS CJEAYIOIINe
JEUCTBHUS:

- uaeHTU(UKaIMs U ayTeHTU(UKaus cyObeKTa J0CTyIa;
- INIpOBEpKa MpaB JIOCTYyIa CyObeKTa K OOBEKTY;
- BeJICHHE )KypHaJla yyeTa JIeHCTBUM CyObeKTa.

ITIpu Bxonme B KC, mpu momyyeHMH JOCTyna K MporpaMmaM M KOH(HIECHIMAIbHBIM
JaHHBIM CYOBEKT JOJDKEH ObITh HACHTU(UUIUPOBAH U ayTCHTHU(QHUIMPOBAH. OTH ONEpaliu
OOBIYHO BBIMONHAIOTCS BMecTe. [losb30BaTens CHayana COOOIIAET CBEIEHUs, IMO3BOJISIOINE
BBIZICINTh €T0 M3 MHOXECTBA CYOBEKTOB (MIAeHTHU(HKAIMsA), a 3aTeM COOOIIAeT CEKPETHHIS
CBEJICHUS, TOITBEPKAAOIIHUE, YTO OH TOT, 32 KOTO ce0s BbIIaeT.

WNHorpga npoBoauTCs JOMOIHUTENBHO aBTOpU3alUs CyObeKTa, Moj KOTOPOil MOHUMAaeTcs
CO3JIaHHe MTPOrPaMMHOI cpeJibl il ero padoThI.

Jnsa  ayreHTHQUKauMU CcyObEKTa 4Yalle BCEro HCHOJIb3YIOTCS  aTpUOyTHBHbBIE
UICHTU(PHUKATOPBI, KOTOPBIE AT Ha CIEAYIOLINE KaTerOpuu:

- mapouu;

- ChEMHbIE HOCUTENN UH(POPMALIUY;
- DIEKTPOHHBIC KETOHBI;

- IUIACTUKOBBIE KapThl;



- MEXaHWYECKHe KIIIOYH.

B Hactosimee Bpems anmaparypa KC mognep:kuBaeT BBOJ Hapoiisi A0 Havaja 3arpy3Ku
OC. Takoil mapoib XpaHUTCS B YIHEPrOHE3aBHCUMOM MaMATH U 00ECIIeYnBaeT MpeI0TBPALCHUE
HC/I o 3arpy3ku J1t00BIX POrpaMMHBIX CPEJCTB.

Jpyrue cnocoObl (CheMHBIE HOCHTENHM, KapThl M Jp.) NPEANOJIaraloT HaJIudHue
TEXHUYECKUX CPEJICTB, XPAHAIINX UICHTU(DUKATMOHHYIO HHPOPMALIUIO.

9.1.3. Cneuncuka o6paboTkm KOHpUaeHUManbHON MHdopmMaLmum

[Tpu pabote B MHTEepHeTEe crneayeT UMETh B BUAY, UTO HACKOJBKO pecypchl BecemupHoii
CETU OTKPBITHI KaXJOMY KJIMEHTY, HACTOJBKO K€ U PECYPChl €r0 KOMIBIOTEPHOM CUCTEMBI
MOTYT OBITh NPHU OMNPEICIICHHBIX YCIOBUAX OTKPBITHI BCEM, KTO 00JiajaeT HEOOXOIUMBIMU
CpEACTBAMM.

Jlis yacTHOrO MOJB30BaTENs ATOT (AKT HE UTpaeT 0cOOON PO, HO 3HATH O HEM HEO00-
XOJIMMO, 4YTOOBI HE JOIMYCKaTh JEHCTBUH, HapyIIAOMIMX 3aKOHONATENIbCTBA TEX CTpaH, Ha
TEPPUTOPUU KOTOPBIX pACIOIOKEHbl cepBepbl MHTepHeTra. K Takum AEHCTBUAM OTHOCSTCS
BOJIbHBIC WJIM HEBOJIbHBIC TMOMBITKA HAPYIIUTh PaOOTOCIOCOOHOCTh KOMIBIOTEPHBIX CHCTEM,
MONBITKM B3JI0Ma 3alIUIICHHBIX CHUCTEM, HCIIOJIb30BAHME W PACHPOCTPAHEHUE IPOTPAMM,
HapyIIAIMUX padOTOCIIOCOOHOCTh KOMIBIOTEPHBIX CHUCTEM (B YaCTHOCTH, KOMIIBIOTEPHBIX
BUPYCOB).

Paboras Bo BceMupHO# ceTH, cielyeT IOMHUTh O TOM, YTO a0COJIOTHO BCE JCHCTBHS
bukcUpyloTcI U MPOTOKOJIUPYIOTCA  CHEHUANTbHBIMU  IPOTPAMMHBIMU  CPEJICTBAMU U
uHopmalusa, Kak O 3aKOHHBIX, TaK M O HE3aKOHHBIX JEUCTBUSX 00s3aTE€IbHO TE-TO
HakaruBaeTcs. OHaKo axe B OOBIYHOM MOYTOBOM CBSI3U HapSAY C OTKPHITKAMH CYIIECTBYIOT
Y TIOYTOBBIE KOHBEPTHI.

[ToTpeOHOCTh B aHAJIIOTUYHBIX «KOHBEPTAX» IS 3aIIMTHI HHPOPMAIMH CYILIECTBYET U B
Nurtepuere. Ceromnst HTEepHET sBIAETCS HE TOJIBKO CPEIACTBOM OOIIEHUS M YHUBEPCAIHHOU
CIIPaBOYHOM CHUCTEMOW — B HEM LHUPKYIUPYIOT JOTOBOpPHBIE M (DMHAHCOBBIE 00S3aTENHCTBA,
HEO0OXOIMMOCTh 3aIllIUThl KOTOPBIX KaK OT MPOCMOTPA, Tak M OT (anbCUPUKAIUN, OUCBUIHA.
Haunnas ¢ 1999, roga MHTEepHET CTaHOBUTCS MOIIHBIM CPEICTBOM OOECTeUeHUs] PO3HUYHOTO
TOProBOTO 000pOTa, a ATO TPeOyeT 3alIUThl JAHHBIX KPEIUTHBIX KapT U APYTHUX JICKTPOHHBIX
MJIATEXKHBIX CPENICTB.

[Tpunnuner 3amutel nHGoOpManuu B MHTEpHETe omnuparoTcs Ha ompejaesieHue uHOop-
Manuy, cGOpMyIMpPOBaHHOE HaMu B TepBod riaBe. HMHbopMmanus — 3TO MPOAYKT
B3aMMOJICHCTBUS JTaHHBIX W AJEKBAaTHBIX MM METOA0B. Eciam B X0/1€ KOMMYHUKAalIHOHHOTO
mpolecca JaHHbIE TEPeNaloTCs Yepe3 OTKPBIThie cucTeMbl (a VIHTepHET OTHOCHUTCS MMEHHO K
TaKOBBIM), TO UCKIIFOUUTH JOCTYN K HUM IMOCTOPOHHHUX JIUI] HEBO3MOXKHO JaXKe TEOPETUUYECKH.
COOTBETCTBEHHO, CUCTEMBI 3alllUThl COCPEAOTOUEHBI HA BTOPOM KOMIIOHEHTE HMH(OpMAIUH —
Ha MeToaax. X mpuHITMN AEHCTBUS OCHOBAH HA TOM, YTOOBI HCKITFOYUTH WM, IO KpailHEeH Mepe,
3aTpyJHUTH BO3MOXKHOCTH MOJI0Opa aJeKBAaTHOTO METOAa HJs MpeoOpa3oBaHUs [AHHBIX B
uHpopmarnto. OTHUM U3 TPUEMOB TaKOM 3aIIUTHI SBIISAECTCA MU(DpPOBaHNUE TaHHBIX.

MoHssimue o HecuMMemMpPuU4YHOM WughposaHuu uHghopmayuu

Cucremam mupoBaHUS CTOJIBKO K€ JIET, CKOJBKO IHUCBMEHHOMY OOMEHY
uHpopmanyeit. OOBIYHBIN MTOXO0JT COCTOUT B TOM, YTO K JJOKYMEHTY MIPUMEHSETCS] HEKUH METO]T
mudpoBaHuss (Ha30BEM €ro KIOYOM), IMOCJIE€ Yero JOKYMEHT CTaHOBUTCS HEIOCTYIEH JJis
YTeHHsI OOBIYHBIMU CpeJICTBAaMU. Ero MOXKHO MPOYHUTATH TOJIBKO TOT, KTO 3HAET KJIIOY, — TOJIKO
OH MOXET NMPHUMEHUTh AJEKBATHBIM METOJ YTEHUS. AHAJIOTMYHO MPOMCXOJUT MIH(pPOBaHUE U
oTBeTHOro coodbuenus. Eciu B mpouecce oomena mHpopmanueit A mudpoBaHUs U YTEHUS
NOJIB3YIOTCS OJHUM M TeM K€ KJII0YOM, TO TakoW KpunTorpapuueckuil mporecc sBIsSeTcs
CUMMETPUYHBIM.

OCHOBHOI HEOCTATOK CUMMETPUYHOTO MPOIIECCa 3aKI0YAETCS B TOM, UTO, NPEXKIE YEM
HayaThb OOMEH HMH(OpMaluel, Halo BBHINOJHUThH Mepelrady KIo4a, a JUIsl 3TOr0 OMNATh-TAKH
HYXXHa 3alllUIIeHHas CBs3b, TO €CTh MpoOJieMa MOBTOPAETCS, XOTA U Ha ApyroM ypoBHe. Eciun



paccMOTpeTh OIUIaTy KJIMEHTOM TOBapa WIM YCIYTH C IOMOUIbIO KPEIUTHOW KapThl, TO
MOJIy4aeTcsi, YTO TOpromas ¢upMa JOJDKHA CO3AaTh MO OJHOMY KIIOUY JUIS KaKIOrO CBOETro
KJIMEHTA U KaKMM-TO 00pa3oM mepeaTh UM 3TH KIF0UU. DTO KpaiHe Hey100HO.

[Toaromy B Hactosiiiee Bpems B MIHTepHETe UCNOIb3YIOT HECUMMETPUYHbBIE KPUIITOIPa-
(uueckue cucTeMbl, OCHOBAaHHbIE Ha MCIIOJIb30BAaHUM HE OJHOTrO0, a JBYX Kitouei. [Ipoucxomur
3TO cienyrouM obpazom. Kommanusi s paboThl ¢ KIMEHTaMHU CO3/aeT JABa KJII0Ya: OJUH
OTKpPBITBIN (public — MyOIMYHBIN) KITFOY, a APYrod 3aKphITHIN (private — JMuHbIN) K104, Ha
CaMoM JIeJIe ATO KaK ObI JIBE «IIOJIOBUHKI OJHOTO LIEJIOT0 KJII0Ya, CBSI3aHHbIE PYT C IPYTOM.

Knroun ycTpoeHsl Tak, 4To coOOIleHHe, 3alM(ppPOBAHHOE OJHOW MOJOBUHKOM, MOKHO
pacm@poBaTh TONBKO IPYroil MOJOBUHKOH (HE TOH, KOTOpPOH OHO OBLIO 3aKOJUPOBAHO).
Co3naB mapy Kiroueil, TOproBas KOMIIAHUSl ILIUPOKO paclpoCTpaHseT IMyOJIMYHBIH K04
(OTKpBITYIO MOJOBUHKY) U HAJIEKHO COXPAHSET 3aKPBITHIM KJItOU (CBOIO ITOJIOBUHKY).

Kak nyOnuuHbIf, Tak M 3aKpbITBIA KIIOY IPEICTABIAIOT COO0M HEKYI0 KOAOBYIO
MOCJIEI0BATENBHOCTD. [IyOMUYHBIA KITI0Y KOMIIAHUN MOXET OBITh OITyOJMKOBAaH Ha €€ CepBepe,
OTKY/1a KaXKAbII JKeNaloluil MOXKET ero noiny4uTs. Eciu kiMeHT XxoueT chenath GpupMe 3akas,
OH BO3bMET €€ NMYOJMYHBIM K04 M C €r0 MOMOUIbIO 3aKOJUPYET CBOE COOOIIEHUE O 3aKa3e U
JlaHHble O cBoel KpenuTHoOM kapre. [locime KoaupoBaHHs 3TO COOOIEHHE MOXKET IMPOYECTh
TOJIBKO BJIAJIENIEl] 3aKpbITOro Kiaro4da. HHUKTO M3 y4YaCTHMKOB UENOYKH, IO KOTOPOM
nepecsuIaeTcss HHPopMalus, He B COCTOSIHMM 3TO clenaTh. Jlaxe caM OTIpaBUTENb HE MOXKET
IPOYNTATh COOCTBEHHOE COOOIIEHHE, XOTS €My XOpOIIO H3BECTHO conepxkanue. Jlumb
HOJIy4aTelb CMOXET IPOYECTb COOOLIEHHE, IMOCKOJIBKY TOJBKO Yy HEro €CTh 3aKpbITHIN KIIOY,
JIOTIOJTHSIFOIIMHA MCIIOJIb30BaHHBIN MTyOIMYHBIN KITFOY.

Ecmn ¢upme Hago Oyzner OTHpaBUTh KIMEHTY KBUTAHLMIO O TOM, YTO 3aKa3 MPHUHAT K
UCIIOJIHEHUIO, OHAa 3aKOJUPYET €€ CBOMM 3aKpBITBIM KIOUOM. KIIMEHT CMOXeT MpouyuTaTh
KBUTAHIIMIO, BOCIOJIb30BABILUCH UMEIOIUMCS Y HErO MyOJIMYHBIM KIIFOUOM JaHHOH ¢upmbl. OH
MOKET OBbITh YBEPEH, UYTO KBUTAHIMIO €My OTIpPaBHJIa MMEHHO 3Ta (UpPMa, U HUKTO HHOH,
MOCKOJIbKY HUKTO MHOH JTOCTYTIa K 3aKPBITOMY KIIOUY (PUPMBI HE UMEET.

Mpuryun docmamoy4yHocmu 3awumal

3amuTa MyOJUYHBIM KIIHOYOM (BIPOYEM, KaK M OOJBUIMHCTBO APYTUX BHUJIOB 3alIUTHI,
uHpOpMalMu) He sBIseTcsd aOCOMIOTHO HAaJeXHOW. [leno B TOM, YTO MOCKOJNBKY KaKJbIi
KEJAIOMIMKA MOXKET MOJYYUTh M MCIIOJIb30BaTh YeH-TO MyOIMYHBIA KITFOY, TO OH MOXET CKOJIb
YTOJIHO MOPOOHO U3YYUTh aJTOPUTM pabOThl MEXaHU3Ma IN(POBAHUS U MBITATHCS YCTAHOBUTD
METO]I pacIM(PPOBKH COOOIIEHHUS], TO €CTh PEKOHCTPYHUPOBATDH 3aKPHITHIN KITIOY.

3TO HACTOJIBKO CIPABEUINBO, YTO AITOPUTMbI KOJAWPOBAHUS MyOIUYHBIM KIIIOUOM JIaXe
HET cMbIcaa CKpbiBaTh. OOBIYHO K HHUM €CTh JIOCTYI, a 4acTO OHM MPOCTO LIMPOKO IyO-
JTUKyroTcsl. TOHKOCTH 3aKiroyaeTcs B TOM, YTO 3HAaHUE alrOpUTMa e€Ile He O3HAuyaeT BO3-
MOKHOCTH MPOBECTH PEKOHCTPYKLHMIO KJII0Ya B Pa3yMHO Ipuemiemble cpoku. Tak, Hampumep,
IpaBUjIa UTPHI B IIAXMaThl U3BECTHBI BCEM, U HETPYJTHO CO3JIaTh aIrOpUTM Ui mepedopa Bcex
BO3MOXKHBIX MIAXMATHBIX IMAPTHA, HO OH HUKOMY HE HY)K€H, MOCKOJIBKY Ja)Ke CaMbIii OBICTPBHIi
COBPEMEHHBIN CyNepKOMIbIOTep OyneT paboTaTh HaJl ITOM 3ajaueil JoJblie, YeM CYIIECTBYET
KU3Hb HA HAIlIEH IUIaHETE.

KonnyectBo koMOMHanuii, KOTOpOe HaJA0 MPOBEPUTH MPU PEKOHCTPYKIUH 3aKPBITOTO
KJIF0Ya, HE CTOJIb BEJIWKO, KaK KOJIMYECTBO BO3MOJKHBIX IIAXMATHBIX TMAPTHHA, OJHAKO 3aIIUTY
UHPOpPMALUU MIPUHATO CUUTATh JOCTATOYHOW, €CIIM 3aTpaThl HA €€ MPEO0JICHHUE MPEBBIIIAIOT
OKUTaeMYI0 IIEHHOCTh caMOil MHPOpMaIuu. B 3TOM COCTOUT MPUHIIMIT JOCTATOYHOCTH 3aIHTHI,
KOTOPBIM PYKOBOJCTBYIOTCSI TPU HCIIOJIb30BAaHUM HECUMMETPUYHBIX CPEACTB LIN(PPOBAHUS
naHHbIx. OH mpenoaraer, YTo 3alluTa He aOCOJI0THA, U IIPUEMBI €€ CHATHUS U3BECTHBI, HO OHA
BCE JK€ JIOCTaTOYHA JUIsl TOTO, YTOOBI ClleNaTh 3TO MEpOIpHATHE HelenecoodpasHeiM. [lpu
HOSBJICHUHM HMHBIX CPEJICTB, MO3BOJSIOIIMX-TAKU MOIYYUTh 3alIM(ppPOBaHHYI0 HH(POpPMALMIO B
pasyMHbIE CPOKH, U3MEHSIOT MPUHLIKI paboThl aJropuTMa, U rnpobdiiema moBTOpsieTcss Ha Oosee
BBICOKOM YpPOBHE.



Pazymeercs, He Bcerma pPeKOHCTPYKLHIO 3aKphITOrO KII0Ya MPOU3BOAST METOAaMHU
npocToro nepedopa KoMOMHANMN. [[71s1 3TOTO CYIIECTBYIOT CIeMaIbHBIE METOIbI, OCHOBAaHHBIC
HA HCCIIEJOBAaHUM OCOOCHHOCTEH B3aMMOAEMCTBUSI OTKPBHITOrO KIIOUYaMU C OMpEeleIeHHBIMU
CTpYKTypaMu AaHHbIX. OOJIacThb HayKd, MOCBSIIEHHAs ASTUM HCCIIEIOBAHUSIM, HAa3bIBAETCA
KPUNITOAHATM30M, a CpEeAHSAs  MPOJOJDKUTENBHOCTh  BPEMEHH, HEOOXOJHMMOro st
PEKOHCTPYKIIUU 3aKPHITOr0 KJF0UYa MO €ro ONMyOJMKOBAHHOMY OTKPBITOMY KIIIOYY, Ha3bIBA€TCS
KPUIITOCTOMKOCTBIO aIropuT™Ma mudpoBaHus.

JIJist MHOTHX METOJI0OB HECUMMETPHYHOTO MU (DPOBAHUS KPUIITOCTOWKOCTb, MMOTYYCHHAS B
pe3ynbTaTe KpPHUNTOAHAIN3a, CYIIECTBEHHO OTJIMYAeTCs OT BEJIMYMH, 3asBISEMBIX pa3-
paboTYMKaMH aITOPUTMOB HA OCHOBAaHUU TEOPETUUYECKHUX OLEHOK. [[03TOMYy BO MHOTHX CTpaHax
BOIPOC NPUMEHEHHUS aJrOpUTMOB MIH(POBAaHUS JAHHBIX HAXOAUTCS B MOJIE 3aKOHOJATEIBHOTO
peryaupoBanusi. B wyactHoctH, B PoccuM K HUCHONB30BAaHHIO B TOCYJApPCTBEHHBIX U
KOMMEPUYECKUX OpraHM3alMsIX pa3pelieHbl TOJBKO T€ MpPOrpaMMHBIE CpelcTBa MIM(PpPOBaHUS
JAHHBIX, KOTOPBIE MIPOIUIN TOCYIapCTBEHHYIO CEPTU(DHUKAINIO B aIMUHUCTPATUBHBIX OpraHax, B
yactHOCTH, B DenepanbHOM areHTCTBE MPAaBUTEILCTBEHHOW CBS3M M HHGMOpManuu TpU
[Ipesunente Poccutickoit ®enepamuu (LDAIICH).

lMoHsimue 06 asilekmpoHHOLU nodnucu

Msl paccMoTpelnu, Kak KJIMEHT MOXKET IMepeciaTh OpraHu3aldid CBOM KOH(HIECHIHAIb-
HbIE JaHHbIE (HAllpUMep, HOMEP IEKTPOHHOro cyera). TOUHO Tak ke OH MOKET O0IIaThCs U C
0aHKOM, OT/IaBasi €My PACHOPSKEHHUs O MEPEYMCICHUM CBOMX CPEACTB Ha cyeTa JAPYrux JHIl U
opranuzanuii. EMy He Hajo e31uTh B OaHK M CTOSTh B OYEPEIUM — BCE MOXKHO CH€JaTh, HE
0oTX0Js OT KommbioTepa. OnHaKo 37eCb BO3HUKaeT Ipobjema: Kak OaHK Yy3HAeT, 4To
pacnopsKeHHE MOCTYNWIO UMEHHO OT JAHHOTO JIMIA, & HE OT 3JI0yMBINUICHHUKA, BBIIAIOLIETO
ce0s 3a Hero? Drta npobiiemMa pemaeTcs ¢ IOMOIIbI0, TAaK Ha3bIBAEMOM 3IEKTPOHHON MOIHCH.

IIpuHuum ee co3gaHus TOT ke, YTO M PACCMOTPEHHBIN Bble. Ecnu HaM Haxo co31aTh
ce0e PIMEKTPOHHYIO MOJIKChH, CIEAYeT C MOMOIIbIO CIIENUATbHONW MPOrpamMMbl (TOJIy4€HHON OT
OaHka) co3/aTh TE K€ JIBa KJIIOYa: 3aKpbIThIM M MmyOonuuHbd. [1yOnuuHblil kirod mepepaercs
6anky. Eciu Tenepb Hafo OTIpaBUTh MOpydYeHUE OAHKY Ha ONEPALIMIO C pACUETHBIM CUETOM, OHO
KOAUpYyeTCs MyOJIMYHBIM KJIIOUOM OaHKa, a CBOS MOJMNKCH MOJ HUM KOAMPYETCS COOCTBEHHBIM
3aKpBITBIM KMouoM. baHk moctymaer Hao6opoT. OH 4YMTaeT MopydyeHHe C MOMOUIbIO CBOEro
3aKpBITOrO KJIFOYa, a MOJANUCH — C IMOMOIIBI0 MyOJIMYHOTo Kitoda nopyuurens. Eciu nmoanuck
yuTaema, 0aHK MOXeET OBbITh YBEpEH, 4TO MOPY4YEHHE €My OTIPABUIM MMEHHO MbI, 1 HHKTO

ApYroi.

Bonpocs! 111 CaMOKOHTPO.IA

Kakwue yrpo3sl 6e30nacHOCTH HHPOpPMAIMH Bbl 3HaeTe?

Kakue Turbl BUpycoB BbI 3Ha€Te, U KaKylo yrpo3y OHU HecyT?

Kakue mepsl cieryet npeanpuHsaTh A1 odecneueHus: 6e3omnacHocTu nHpopmaun?
Kakue aHTHBHpYCHBIE TPOrpaMMBbI BbI 3HaeTe?

B uem 3akirodaroTcsi 0COOEHHOCTH 00pabOTKM KOH(pHACHIIHMAIbHONW HH(OpMaInu, ¢
T.3. obecrieueHus ee 6€30MacHOCTH?

UTto Takoe 3NeKTpOHHAS TOANUCH?

e

o



TemaTuka 1a00paTopHBIX padoT

JlaGoparopuasi padora Nel Apudgmerudeckue ocHoBbl IBM

[{es1b pabOTHI: M3yUYE€HHE OCHOBHBIX IPHHLUIIOB MO3UIIMOHHBIX CUCTEM CUUCIICHUS.
JlabopaTopnasi pa6ora Ne2 OcHOBBI MAIIMHHOW apU(PMETHKHU € TBOUYHBIMH YHCJIAMH
[{enap paboOThI: M3y4yEeHHE OCHOBHBIX MPUHIIUIIOB KOJUPOBAHUS YHCIOBBIX TaHHBIX B OBM.
JlaGoparopHasi padora Ne3 ®@opmbl npeacTaBieHus yucej B IBM

[{es1b paOOTHI: M3yUYEHHE OCHOBHBIX (POPM IPEICTABICHUS YHCIOBBIX TaHHBIX B DOBM.
JlaGopaTtopnas padora Ned4 IlepBHUYHBIE HACTPOIKH TEKCTOBOro mpoueccopa Microsoft
Word 2007

[{enb pabOTHI: HAYUYUTHCSA HACTPAUBATh MapaMeTphl JokyMeHTa Word.

JladopaTropnasi padora NeS dopmatupoBanue jokymenta Microsoft Word

[{esib paboOTHI: HAYYUTHCS hopMaTUPOBATH TOKyMeHT Word.

Jlaboparopnasi padora Ne6 Co3nanue Tad/ M U CIIUCKOB.

[{enb pabOTHI: HAYYUTHCA CO3AABATh TAOIUIIBI M pa3inuHble criucku B Microsoft Word.
Jladoparopnasi padora Ne7 BeraBka 00beKkTOB B 1oKyMeHT Word

[{es1b paOOTHI: HAYYUTHCS BCTABISATH Pa3IMuHbIe 00BbEKTHI U CUMBOJIBI B Microsoft Word.
JlaboparopHasi padora Ne8 Co3naHue CHOCOK, CCHIJIOK M OTVIABJICHUH.

[{enb paboOTHI: cO3aBaTh CHOCKH, CCHUIKU U oryiaBieHus B Microsoft Word.

Jladoparopnasi padora Ne9 3nakomctBo ¢ Excel

[{es1b pabOTHI: TO3HAKOMHUTHCSI C OCHOBHBIMH ITPHEMaMH PabOThI ¢ TAOIMYHBIM ITPOLIECCOPOM.
JlabopaTtopnass paGora Nel0 AoconroTHas, OTHOCHTeNbHAas aapecanusi. Pabdora ¢
¢popmyaamu. BecraBka 1uarpamm

Llenb paboThl: HayuuThcs paboTaTth ¢ ¢GopMylaMH U aOCOMIOTHBIMU ajapecamu. HaydumThbes

CO3/aBaTh U U3MEHSTH JUarpamMmbl.
Jladoparopnasi padora Nell Ucnosib3oBaHue JJornuyeckux GpyHkiumii

[{es1b paboOTHI: HAYYUTHCS paboTaTh ¢ orndeckumu ¢pynkuusmu ECJIN, NIIN, U.
JlabopaTopnasi pabora Nel2 Pemenne matpun cpeacrsamu Excel

[{ens paGoThI: HAYYUTHCS PEIIaTh MATPHUIIBI C TTOMOIIBIO TaOIUYHOTO Mporieccopa Excel.
Jladoparopnasi padora Nel3 IIpoBenenue pacuéroB B EXCEL. 3amura nanHbix

[{enb paboOTBI: HAYYUTHCS MPOBOIUTH PACUETHI C MOMOINBIO TabiIM4yHOro mporeccopa Excel,
3alUIIATh JUCTHI U pabovYHe KHUTH.

Jladoparopnasi padora Nel4 PaGora co cnuckamu B Excel

[{enb paboOTHI: HAYYUTHCS pabOTaTh CO CIUCKaMU, GUIbTpaMH, aBTOPUIBTpaMH, PyHKIUAMH 0a3

JaHHBIX.



JABOPATOPHAS Nel5 Co3ganue  ogHoTadJuuHoOii  0a3pl  JaHHBIX. BBoj,
peAaKTHPOBAaHMeE M BbIBO/ JaHHBIX.

[{es1b pabOTHI: HAYYUTHCS CO3/1aBaTh oAHOTa0M4HbIe B/l, penakTupoBaTh U BEIBOAUTH JaHHBIC.
JlaGoparopHas padora Nel6 @opmbl. OT4HeTHI

[{enab paboOThI: HAYYUTHCS CO3aBaTh (GOPMBI U OTUETHI.

JlabopaTopnass pabora Nel7 OOpadorka mHpopMauuu B OAHOTAOJMYHONH 0a3e NAHHBIX.
ITouck, punbrpanus, copruposka. Co3nanue 3anpocos

[{enp paboOThI: HAYYUTHCS CO37]aBaTh 3aIIPOCHl, 00padaThIBaTh UHPOPMALIHIO.

JlaGoparopHasi padora Nel8 Co3znanue MHOroTadu4YHON 0a3bl JAHHBIX U TEXHOJOTHS
padoThI C Heid.

[{es1b paGOTHI: OCBOUTH OCHOBHBIC IPUEMBI PaOOTHI ¢ MHOTOTA0IMYHOM B/,



