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BBEAEHWUE

Lienu n 3agauv AUCUUN/INHbI

Lensamu yuebHoMt mucturinHbl «HQOpMaTHKa» SBASIOTCS (op-
MUDOBaHUe TMpeJCTaBleHU O CYIIHOCTH MH(bOpMalUi U UHPOpPMaLMOH-
HBIX TIPOLIECCOB, pa3BUTHE aJTOPUTMUUECKOTO MbIIUIeHUs], TpeJCcTaB-
nsitoriero coboii HeoOXOAMMYIO0 YaCTb HAyUHOTO B3TJ/Isila HA MUp, U3yue-
HUE COBPEMEHHbIX WMH(OPMAaLMOHHBIX TEeXHOJIOTHH, JeMOHCTpalusi BO3-
MO>KHOCTM WCIO/Ib30BaHUsl TOJIyYeHHbIX 3HaHUM B pa3/MuHbIX Chepax
JlesITeJIbHOCTH UesioBeKa.

3HaHVe OCHOBHBIX pa3/ie/ioB JUCLUMIUIUHBI CIOCOOCTBYET TMOBBIILIe-
HUIO 3((})eKTUBHOCTU yueOHOH [1esiTe/IbHOCTUA CTYAEeHTOB U ux Oyayiuei
Npo(ecCUOHaNbHOW JeITe/TbHOCTH, a TakKXXe IOJIOKUTE/IbHOMY BOCIPHU-
SITUIO TIpoLjecca MH(opMaTU3aLy ob1ecTBa.

Tpe6GoBaHUsI K YPOBHIO OCBOEHUS coepXaHUA AUCLUN/INHDbI

B pe3sysbTaTe M3yuyeHus AUCLUTIIMHBI CTYA€HTHI O/DKHBI:

3HAIMb.

— OCHOBHBbIe TTOHSTUS U orpefiesieHust UH()OPMaTHKY;

— OCHOBHbIe MPUHIUITBI pab0Thl COBPEMEHHOT'0 KOMITbIOTEPA;

— TeXHUUeCcKHe cpe/icTBa 00paboTku nHbOpMaIiy;

— MporpaMMHBbIe cpeficTBa 06pab0oTKM nHGOpMalLvy;

— OCHOBHbI€ TIOHSITHSI ¥ CTIOCOOBI MO/Ie TMPOBaHUS;

YMembhb.

— UCITI0JIb30BaTh OCHOBHbIE TIPOTPaMMHBIe Cpe/iCTBa ¥ UH(OopMaliy-
OHHbIe CUCTEMBbI;

— MOZIe/TUPOBaTh pa3/MuHbIe MPOLeCChl Ha KOMITBIOTEPE;

gaademn:

— criocobamMul 1 MeTOZIaMH TIpe/ICTaB/IeH s MHGOPMaII;

— TeXHOJIOTUSIMU pellieHus 3a/lau C UCI0/Ib30BaHHUEeM KOMITbIOTepa.



1. OCHOBHbIE MNOHATNA TEOPUN NHPOPMALINA

1.1. OcHOBHbIe onpeaeneHns

Hugopmamuka — 3To JUCLUIIIMHA, U3yYatoljasi CTPYKTypy U 00-
e CBOMCTBa HMH(OpMalLMM, 3aKOHOMEPHOCTHM U METO/bl ee CO3/aHus,
XpaHeHus1, TIOUCKa, NpeoOpa3oBaHus, Mepeiaud U NMPUMeHeHUsl B pa3/inu-
HBIX C(hepax 4yeji0BeUeCKOu JesTeIbHOCTH.

B Hacrosiiiee BpemMsi O0O/BIIMHCTBO OIeparjyii ¢ uHbopMalei co-
BeplaeTcs ¢ nomoibo OBM. TTosTomy cBefieHHsI 0 KOMITbIOTEpax
I KOMIMBIOTepHbIE TEXHOOTUY 00paboTKYU MH(POPMALIUK SIBSIOTCS BaXK-
HOM COCTaBHOM UaCThIO TUCLIUIIIMHBI «MH(DOPMaTUKa».

[Tonsitue uHgopmayuss TOUHO W OJHO3HAUHO He OrpejessieTcs,
XOT$I UCTIOJTb3YyeTCsl TToBceMeCcTHO. OHO BBOJUTCS TIyTéM OOBSICHEHUS, KO-
TOpOe OTMUPAeTCs Ha MHTYUILIUIO, 3/IpaBblii CMBIC/I WK ObITOBOE TIpYMeHe-
HHe 3TOr0 TepMUHa.

B ®epepanbHom 3akoHe Poccuiickort ®epepaiiuu 0T 27 HIOJSA
2006r. Ne149-®3 «O6 nHbOpMaryu, HTHGOPMAIJMOHHBIX TEXHOJIOTHSIX
N o 3amure uHopMmauuu» (http:/www.rg.ru/2006/07/29/informacia-
dok.html) maercs ciepyromiee orpejiesieHre 3TOr0 TEPMHUHA: «UH(pOpPMa-
1[Us1 — CBeZieHus (CooOlileHus, JaHHbIe) He3aBUCUMO OT (hOpMbI UX TIpe/I-
CTaBJ/IeHUSA».

TONMKOBBIM C/TIOBaph PYCCKOTO s13biKa OyKeroBa MpUBOAUT 2 onpe-
JleJIeHUsI CJIoBa «MHMOpMaLUs»:

1. Caegenusi 06 OKpy’)KawllleM MHUpe U TPOTeKaroluX B HeM
rpolieccax, BOCTIpUHMMAaeMble 4YeJI0BEKOM WJ/IM CreljuajbHbIM YCTPOMCT-
BOM.

2. Coobi1eHusi, 0CBeJOMJISIIOIINE O TOJI0KEeHUH JieJl, O COCTOSI-
HUM uero-HuOyb. (HayuHo-TexHUUecKasi ¥ ra3eTHasi UHpopMalusi, cpefi-
CTBa MacCcoBOl WHGOpMalUi — TeuaTh, Pajiio, TeJleBU/ieHHe, KHHO).

11 KOJIMUeCTBEHHOTO OIpefie/ieHus uMetoleiics uH(opmaruu
camMbIM yJ00HBIM OKa3ajioCh TaKOe: 3TO CBe/leHUs], KOTOPble YMEHBIIIAI0T
Heoripe/le/IeHHOCTb 00 OKpY»KatollleM MUpe U SIBJSIFOTCSI 00BeKTOM XpaHe-
HUS1, peobpa3oBaHys, Tlepelaul U UCII0Tb30BaHUS.

DHmMponus — 3TO Mepa HeoIlpe/le/IeHHOCTH HaIlMX 3HaHWM 00 00b-
eKTe WM SIBJIEHWM. JHTPOIMI0 WHOT/A HAa3bIBalOT aHTHHUHGMOpPMalUeH.
Hanpumep. Ecnu Mbl UHTepeCcyeMcsl CBeIeHUSIMU O TTO/THOCTBIO 3aceKpe-
yeHHOM 00BeKTe WU/TU SIBJIEeHUH, WK TTOYYHIN 3airdpoBaHHOe coo0IIe-
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HUe, a K/Ito4a K paciimdpoBKe He 3HaeM, TO /i1 HaC UHboOpMallys 0 HeM
paBHa HYJII0, @ SHTPOIUS — MaKCUMaJibHa.

3HaHUss — 3TO OCO3HAHHbIE W 3allOMHEeHHbIe JIIOJAbMH CBOMCTBA
MpeIMeTOB, SIBJIEHUM U CBsi3eld MeXKJy HUMU, a TaKKe CIIoCOO0B BBIMO/HE-
HUS TeX WIU UHbIX AeUCTBUH AJis JOCTHXKEHUSI HYy>KHbIX pPe3yJ/bTaToB.

Cuznan (coobujeHue) — wWHGOPMAI[MOHHBIM ITOTOK, KOTOPBIA B
Trpoliecce repejgauu UHGOPMaLMK MOCTYIaeT K MPUEMHUKY.

JlaHHble — 3TO 3aperucTpUpOBaHHbIe Ha MaTepuaJbHOM HOCHUTeJe
CUTHAJIbI.

OpHa v Ta ke UHGOpPMaLUsi MOXKET TepeiaBaTbCs C TTIOMOLLbIO pa3-
HBIX coobIieHuid. Haripumep, cBefileHNs O BBIMyCKe KHUTU MOT'YT OBITH I1e-
peiaHbl C TIOMOILbIO Te/IeBU/IeHUs], YCTHOIO Pa3roBopa, pPeK/IaMHbIX IIU-
TOB U T. . Y, HA060pOT, OIHO U TO ke COOoOIIleHre MOYKEeT HeCTH pa3/iny-
Hyto uHdbopmaiuto. [Ipumep: coobilieHre Ha KMTaliCKOM $si3bIKe HeceT Ka-
KY0-TO MH(OPMaLMIO TOMBKO /I TeX, KTO 3TOT SI3bIK 3HAeT.

CeedeHus, (hakmbl, 0aHHble — 3TO 3HaHUsl, Bbipa)KeHHbIe B CHUTHA-
1aX, COOOIeHUsAX, U3BECTHUSIX, YBeJOM/IEHUSIX U T.7.

HugopmayuoHHble npoyecchbl — 3TO XpaHeHUe, niepejadya U obpa-
00TKa JAaHHBIX.

HugopmayuonHas peeoaroyusi — 3To TipeoOpa3oBaHUe 0OOIIeCT-
BEHHBIX OTHOIIIEHUI W3-3a KapuHaIbHbIX N3MeHeHul B chepe 0OpaboTKU
MH(}OpMaL1U.

Ipyrumu crioBamMu MHGOPMal[MOHHasl PeBOJIIOLMS O3HauaeT CKauoK
B pa3BUTHM 00I11leCTBa, HOBbIM YPOBEHb UCITO/b30BaHUS TIPUHIUIHA/IBHO
HOBBIX METO/IOB U CPeZICTB TiepepaOb0TKK MH(MOpPMAI[MX U TPOLIECCOB MH-
(opMaLiOHHOTO B3aUMOJIENCTBUSI B OOIIeCTBe, UTO CO37aeT OCHOBY /IS
o0beIMHEeHYsI UHTe/IeKTYalbHbIX ClIOCOOHOCTe ueoBeuecTBa.

B HacTositiee BpeMst BbIZie/IsIeTCS 111€CTh OCHOBHBIX WHGMOpPMAaIOH-
HBbIX PEBO/IOI[MN B MCTOPUM pa3BUTUs ueoBeuecKoro obijectBa. OHU
CBSI3bIBAIOTCS CO CJIEYIOIIUMU COOBITHSIMU:

® [osiBJieHUe Ue/ioBeuecKol peuu; nu3obpereHue

® MMCbMEHHOCTH; U300peTeHue

® KHUTOIeYaTaHus; u300peTeHue pajiio,

e TenedoHa, TeJIeBUEHNS;

® u300peTeHre MUKPOITPOLIECCOPHBIX TeXHOJIOTHH U MOsIB/IeHHe
MepPCOHA/IbHBIX KOMITbIOTEPOB.

e (Co3gaHue KOMIbIOTEPHBIX ceTeld 1, B YaCTHOCTH, I7100a/IbHOM
KOMITbIOTepHOU ceTy VIHTepHeT.



1.2. OcHOBHbIe cBOIiCTBa MHhoOpMaLu

CpoticTBa MHGOPMAaLIMM MOYKHO pacCMaTpUBaTh B TPeX acreKTax:

® mexHUYecKull — 3TO TOUHOCTb, HA/Ie)KHOCTb, CKOPOCTh IIepe-
1au¥ CUTHAJIOB U T. [.;

® cemaHmuuecKuil — 3TO Tiepefiaua CMbIC/Ia TEKCTa C TIOMOII[bIO
KoJ10B. Haripumep, npu ceMaHTHUYeCKOU OT/1a/ike MPOrpaMMbl IIPOBEPSIIOT-
Cs1 TUIIbI TIepeMEeHHbIX, BXOSALLUX B BbIpakeHue: eCJiv riepeMeHHasi A Tek-
CTOBasl, epemMeHHas B — uncioBas, To BeipakeHue A/B He uMeeT CMbICIIa,
ec/iv Xe A U B — unc/ioBbIe TiepeMeHHbIe, TO 3TO BbIpaKeHue CTaHOBUTCS
OCMBIC/IEHHBIM;

® npazmamuyeckull — 3T0 HACKOIbKO 3¢ deKTHBHO MHbOPMaI[Hs
B/IMSIeT Ha MOBeIeHre 00BbeKTa.

C yueToM 3THX (haKTOPOB K OCHOBHBIM CBOMCTBaM MH(OPMaLUU
OTHOCSITCS:

[TonHOTA AXTyanbHOCTb

CBoMcTBa HoctynHoCTh

Peripe3eHTaTUBHOCTH
uHpopManuu (MOHATHOCTB)

A1eKBaTHOCTH
(IOCTOBEPHOCTD)

LenHoctp

® no/HOMA — [[0CTaTOUYHOCTb Habopa /IaHHBLIX AJis TTOHUMaHUS
WHGOPMAaLUYA U TPUHSTHUS TIPAaBUIBHBIX PelleHUud WM JJis CO3[jaHusl HO-
BBbIX JlaHHBIX Ha eeé ocHoBe. O Mo/JHOTe UHPOPMALIUA MOXKHO TOBOPUTb,
ec/IM Kakas-mubo AOToMHUTebHasE HHbOpManus 00 o0beKTe OyeT yke
M30bITOYHA;

® penpe3eHMamueHOCMb — UMeroIasicsi UHGOPMALUS U CIIocob
ee TIpe/iCTaB/ieHUsI T103BOJIsieT C(HOPMHUPOBATH a/leKBaTHOE OTpa)KeHue
CBOMCTB 00bekTa. HerpemeHHBIM YC/IOBHEM perpe3eHTaTUBHOCTU WH-
(dopmaLm SBSIETCS NOCTYIIEHHE MOX0XKer WH(OpMaLiU 13 pa3HbIX HC-
TOYHUKOB. KOHEUHO MO/HOTO COBMajieHusi WH(MOpMAlMK, TOCTYIMBIIEH
M3 pa3HbIX UCTOYHUKOB, HUKOT/a He OygeT. OHaKO camble BaXkKHbIe Xa-
PaKTEPUCTUKU 00beKTa BeCb 00BEM IMOCTyMuBIIeH WHbOpMaluud Oyzer
OTpa)kaThb MPaBU/IbHO;

e adekeamHocmb (00CMOEEpHOCMb) — CTeleHb COOTBETCTBUS
peasibHOMY COCTOSIHUIO [Ief;



® aKmya/ibHOCMb — CTeleHb COOTBETCTBUSI TEKYIIEMY MOMEHTY
BpEMEHU;

e OJocmynHocmb (NOHAMHOCMb) —BO3MOXXHOCTH TIO/TYUHUTb HYXK-
HYy10 uHbOpMaLMIO U criocob ee Tpe/icTaB/ieHus JO/KeH ObITh TIOHSTEH ee
T0J1yYaTeito;

® YeHHOCMb — CTelleHb Ba)KHOCTH [IJIs1 pellleHusl TeKylleu 3aiaun
WU JlajbHelIIIero mpyuMeHeHUs B KaKUX-TM00 BUax ZiesiTe/IbHOCTH Yesio-
BeKa.

1.3. Knaccundwmkaumsa nHpopmaunumn

[TockonbKy HOCUTENSIMM HWH(OpPMaLUMU SIBJSIIOTCSI CUTHAJbI, TO
B KaueCTBe TMOC/eJHUX MOTYT MCII0/Ib30BaThCsl (hr3uUecKre Uil CoLasib-
Hble TIPOLIeCChl pa3/MyHOM Tpupo/bl. Hampumep, mpoljecc MpoTeKaHUs
3/IeKTPUUECKOT0 TOKa B 1IeMH, MPOoLlecC MeXaHUUeCcKoro repeMelijeHus Te-
7la, KOJIMUECTBO JIFO/led Ha TIpeJIpUsTUM, UMEIOIUX BhICillee oOpa3oBa-
HUe, TIPOAYKTUBHOCTh PaboThl yueHbIX U T. A. CHUTHa/IIOM, Tiepe/arolyM
nH(bOpMal[1I0, CIY)KUT 3HaueHue OJHOTO WIM HeCKOJTbKUX MapaMeTpOB
pPerucTpyupyemMoro mnpoijecca. B cBsi3u C 3TUM CyIIleCTBYIOT pa3Hble Bapu-
aHTBI KJIaCCU(pUKALMM UH(GOPMaLUK.

1. I'lo popme npedcmasneHus:

® OuckpemHass wvH(bOpMalYs: XapaKTepU3yeTCs MpPepbIBUCTOM,
W3MEHSIIOIeNCsT  BeJIMUMHOW,  HalpyhMmep, KOJIMYeCTBO  JIOPO’KHO-
TPAHCIMOPTHBIX MPOUCIIECTBUM, KOIMUECTBO CHMBOJIOB B TOM WM WHOM
anaBuTe, KOJIMUECTBO 3aHATHIX OAWUT B MaMATH KOMITbIOTEpA | T. 1. CHr-
Has, TIePeHOCSIIUM HH(OpMaLUI0, TpeACTaB/seTCs MOoC/ie0BaTeTbHO-
CThIO CUMBOJIOB ajipaBUTa, PUHSATOTO B IaHHOM MpeaMeTHON 06/1acTy;

® aHano0z208as vH(popMalus: (HerpepbiBHas) TIpeACTaB/seTCS
CUTHAJIOM, W3MepsieMblii MlapaMeTp KOTOPOro MOXXeT TMPUHUMAaTh JitoObie
MIPOME)XYTOUHbIe 3HAUeHUs1 B OrpeJie/ieHHbIX npejenax. Hanpumep, Tem-
repartypa Tejia yejioBeKa, CKOPOCTb aBTOMOOW/ISi Ha Ompe/ie/IeHHOM y4JacT-
Ke MyTU, BOCTIPOM3Be/ieHre 3ByKa Ha BUHW/IOBOM TJIaCTUHKeE, TakK KaK 3BY-
KOBasi IOPO’KKa Ha Hell U3MeHsieT CBOIO (pOpMy HeTlpephIBHO, IJIaBHbIe T1e-
pexo/bl 1]BETOB Ha >KUBOMMCHOM I0JIOTHE U T. TI. AHa/JIOroByr0 UHGopMa-
I[UI0 MOKHO TIpeoOpa3oBaTh B AUCKPETHYIO C HEKOTOPOU TOTepei rpoMe-
JKYTOYHBIX 3HAYEHHUN.

Ins udbpoBoi TeXHUKK HarboJiee y00Ha AUCKpeTHasa (popMa
npe/cTaBieHus1 MH(OPMaLUH.

2. Ilo obaacmu 803HUKHOBEHUS 8blOeASIOM UHGPOpMAYUio:




® MexaHUuecKyl, KOTopasi OTpakaeT TpOLieCcChl U sSIBJIEHUS He-
O/ly111eB/IeHHOW MPUPO/IbI;

¢ 0u0/102UYecKyl0, KOTOpasi OTpaXkaeT TPOLieCChl )KUBOTHOTO U
pacTUTe/IbHOTO MUPa;

® COYua/IbHYI0, KOTOPAasi OTPakaeT MPOLIeCChl Ue/I0BeueCcKoro
o0I1iecTBa.

3. Ilo cnocoby nepedauu u eocnpusimusi pazauyarom caedyowjue
8UObI UH(popMayuu:

® gU3ya/IbHYIO, TIepe/laBaeMyt0 BUIMMbIMU 00pa3aMu ¥ CHMBO,JIa-
MU;
ayouaabHylo, Tiepe/ilaBaemMyro 3ByKamu;
MaKkmu/ibHyl10, Tiepe/laBaeMyro OIIYIIIeHHUSIMU TTPUKOCHOBEHUH;
opz2aHo/ilenmuuecKylo, Tiepe/laBaeMyro 3araxaMy U BKycamu;

® MAWUHHYIO, BbIlaBaeMy10 U BOCIIPUHUMAaeMyt0 Cpe/iCTBaMU
BLIUMC/IUTE/TEHON TeXHUKHU.

4. NHpopmayuro, co30asaemyro u Ucno/ib3yemyro ueja08eKom, no
obwecmeeHHOMy HA3HAYeHU MOXCHO pazbumb Ha mpu 8uoa:

® JUYHYI0, TIpeiHa3HAUEHHYIO [/ KOHKPeTHOT'O UesI0BeKa;

® Mmaccoeyio, TIpeIHa3HAUeHHYIO /151 TF0OO0T0 JKearoIIero exo
T0J1b30BaThCsl (00I11[eCTBEHHO-TIONMUTUYeCKasl, HayUHO-TIOMNYJ/IIpHasi U T.[.);

® cneyuasbHyl0, TIpefiHA3HAUEHHYIO [/l UCIOJ/Ib30BaHUSI Y3KHUM
KPYTrOM JIUL], 3aHUMAIOLMXCSl pellieHheM CI0XKHBIX CIieliua/ibHbIX 3a7lad B
00/1acTv HayKH, TEXHUKU, SKOHOMUKHU.

5. ITo cnocobam KoOuposaHus ebloesiiom caedyiowjue munbl UH-
¢opmayuu:

® CUME0/IbHYI0, OCHOBaHHYI0 Ha WCII0/Ib30BaHUU CHUMBOJIOB —
6yks, 1dp, 3HaKOB U T. A. OHa siB/ieTCs HauboJiee TIPOCTOM, HO TIpUMe-
HSIETCSI TOJIBKO /IS TIepe/laul HeC/IOKHBIX CUTHA/IOB O Pa3/IMYHBIX COOBI-
TUsAX. [IpuMepoM MO’KeT C/y>KUTh 3eJileHbIl CBeT yJIU4YHOro cBeTodopa,
KOTOpBIM Co0OIIjaeT meliexojaM ¥ BOAWUTEISIM aBTOTPAHCIIOpPTAa O BO3-
MOXXHOCTY Hauasa JABWKeHUs;

® meKCmogylo, OCHOBaHHYIO Ha HCIIO/b30BaHUU KOMOWHAIIWM
CUMBOJIOB. 3/leCb TaK ke, Kak W B mpefbiAylieli (hopme, UCTOJb3YHOTCS
CUMBOJIbI: OYKBBI, 1TUGPbI, MaTeMaTHuecKre 3Hakd. [Ipyu 3TOM B TeKCTO-
BOM MH(OpPMal[MY MPUHIMITHA/ILHO BaXkeH He TOJbKO COCTaB, HO U MOpsi-
JIOK cienoBaHusi CMMBOJIOB. Tak, cioBa KOT u TOK nmeroT ojiHakKOBbIe
OYKBBI, HO COZiepyKaT pa3nuuHyo uHbopmMaiuio. TekcToBast mHGOPMaIHs



ype3BbIUaliHO yZi00Ha U LLIMPOKO MCI0JIb3YeTCs B [iesiTe/IbHOCTH UesloBeKa:
KHUTH, OPOILIFOPEI, )KypHa/ibl, pa3/IMUHOTO PO/ia JOKYMEHTHI, ayAu0o3arnucu
KOJMPYIOTCSl B TEKCTOBOU (popMme;

® 2paguueckyro, OCHOBaHHYIO Ha MCIOJIb30BAHUU MPOU3BOJIBHO-
ro couyeTtaHusi rpadrueckux NpuMUTUBOB. K 3TOM opMe oTHOCATCA (po-
Torpaduu, Cxembl, UepTeKU, PUCYHKH, UTpatoIlire OOJbIlIoe 3HAUeHWe B
JesiTeIbHOCTH Ue/ioBeKa.

1.4. KonnyectBo nHchpopmMaLuu Kak mepa yMmeHbLleHUs
HeonpeneneHHOCTU 3HaHNA

[Moaxon k uHdOpMalMK KakK K Mepe YMeHbIlIeHUs] Heorpe/ieIeHHO-
CTW HalllMX 3HAHWM TI03BOJISIET KOJTMYECTBEHHO U3MepSTh WMH(OpMaLuto,
TIOJIYUeHHYI0 Uepe3 HEKOTOpOe COOOITieHHe.

Harnpumep, nocsie cjauv 3adeta Bbl ronyuaete oJHO U3 JABYX WUH-
cdopmalMoHHBIX CoOOIIeHni: "3aueT” WK "He3aueTr", a Moc/ae CAauM K-
3aMeHa O/IHO W3 ueThipex HMH(OPMaIMOHHBIX coobienmit: "2", "3", "4"
wm "'5".

WNudbopmaijionHoe coobiijeHre 006 OlleHKe 3a 3ayeT TMPUBOJUT K
YMEHBILIEHUI0 HeOorpe/e/leHHOCTH Balllero 3HaHWS B [iBa pas3a, TaK Kak
peanu3yeTcsl OJWH M3 ABYX BO3MOJKHbIX BapuaHTOB. VH(opmalijioHHOe
coobirierre 00 OIjeHKe 3a 5K3aMeH IPHUBOJUT K YMEHBIIIEHUIO Heompee-
JIEHHOCTH Balllero 3HaHUsI B UeThIpe pas3a, Tak Kak IM0Jy4eHO OJHO U3 ye-
ThIPEeX BO3MOKHBIX MH(POPMAaILIMOHHBIX COOOIIIeHH.

slcHO, uTO ueM OoJiee Heollpezie/ieHHA TlepBOHAYa bHAs CUTYyaI[us,
TeM OOosbIlle Mbl MOJYUYUM HOBOM MH(OpPMAaLMM TIPH TMOIyueHuu UHOOPp-
MAaI[MOHHOTO COOOII[eHHsI O TOM, KaK OHa pa3peluiach (TeM B Gosbliiee
KOJINUEeCTBO pa3 YMEHBIIWUTCS Heollpe/leJIeHHOCTb 3HaHUS).

Knopg [lenHon nipegnoxxun B 1948 ropy ¢gopmysny aast onpepese-
HUS KOJIMUeCcTBa MH(GOPMaLUU, KOTOPYIO MbI TTOTydaeM IocJ/ie MoJ/y4eHus
oHOTO U3 N BO3MOKHBIX COOOITIeHUIA:

I = — (p1logopi+ p2logopat... pilogopit...+ pnlogopn)
3/1eCb pi — BEPOSITHOCTh TOT'0, UTO Oy/IeT MOoJ)y4eHO UMEHHO i-e Co-

obmienue. Eciu Bce coobiiieHusi paBHOBEepPOSiTHBI, TO Bce Pi=1/N, u u3
5TOM (hopMyJibl IToydaeTcs: opMy/ia XapT/iu:

I= logzN

17151 KOJTMUeCTBeHHOTO BhIpakeHUs IF0001 BeJTMUMHBI He06X01UMO
CHayvasia OrnpeJieJIuTh eAUHULLY U3MepeHus. Tak, Ajsi u3MepeHus JIJTMHbI



B KauecTBe e/IMHULIbI BIOPaH MeTP, [I/Is1 K3MepPeHUsI MacCChl - KUJIOTPaMM U
T. J. AHaJIOTUYHO, [ oTfpejiesieHrs KoinuecTBa UH(opMaluu Heobxo-
JIMMO BBECTH eJIMHULTY U3MepeHUsl.

N3 dopmynbl Xaptau cneayet: ecau [=1, To N=2, To ecTb B Kaue-
CTBe eIMHMI]bI U3MepPeHUs] MHPOPMAaLIMK MOXKHO B3SITb TOT 00béM HUH(OP-
Malliy, KOTOPbIA MbI T0/lyyaeM TIpU MPUHSTUM CUTHa/a O TOM, UTO ’Ke
TIPOU30IILI0O B CUTYaALUU C ABYMSI BO3MOKHBIMU MCXOJaMU. Takasi eJUHHU-
1ja Ha3BaHa Oumom.

Hapsiny ¢ emuHuileli OUT MHOT/Ia MCIIO/Ib3YIOT B KauecTBe e/IMHUI]
nH(dOopMal[Md KOJIMUeCTBa, B3sATble 1O jorapudmMaMm C APyrMMH OCHOBa-
HUSIMU: OUmM — M0 eCITUYHOMY Jiorapupmy (3a eAWHULYY MH(OpMaLU
BbIOMpaeTCsi KOJIMUeCTBO HWH(OpMal[uM, HeoOXOAUMON it pasTuueHuUs
JIeCSITU paBHOBEPOSITHLIX COOOIIeHUI), HAM — TI0 HaTypaJbHOMY OCHOBa-
HUIO.

Wcnonb3ys (opmyny XapT/iud MOXKHO, TakKe, 3Has KOJIAUECTBO
nHbOpMalvy, TpuIlie/iiee ¢ OHUM U3 PaBHOBEPOSITHBIX COOOIIeHUH, Or-
pefie/ITh, CKOJIbKO COOOITIeHHI BOOOIIe MOKHO OBIIO OKH/AaTh B JTaHHOU
cuTyaluu. PelliiB 3TO ypaBHeHHe OTHOCUTebHO N, MOIyurdM TIpU paBHO-
BepOSITHBIX MCXO/Iax:

I=logN>N=2"
Hampumep, Ha 3K3ameHe BbI OepeTe 3K3aMeHal[MOHHBIN OwIerT,
M yuuTenb COOOI@eT, uTo 3puUTenbHOe HMHGOPMAI[MOHHOe COO0O0IIeHre O
ero HoMmepe HeceT 5 O6uUT uHdopMaluu. Ec/i Bbl XOTUTe OMpeeuTh KO-
JIMUECTBO 3K3aMeHaI[MOHHBIX OW/IeTOB, TO OCTATOYHO OTpe/|eIUTh KOJIU-
YeCTBO BO3MOXKHBIX HMH(MOPMAIIMOHHBIX COOOIeHHH 00 WX HOMepax U3
dbopmyJibl XapT/iu:

5=1og,N >N =2°=32.

Takum 06pa3om, KOMUeCTBO SK3aMeHal[MOHHbBIX OU/IeTOB PaBHO
32.

3agaua: IIpencraBbTe cebe, UTO BbI ympaB/isieTe ABM>KEHUEM PO-
6oTa U MoO)KeTe 3a/laBaThb HaTpaB/ieHWe ero ABW)XeHHs C TIOMOILbI0 WH-
(opMaLIMOHHBIX CO001LleHuM: "ceBep", "ceBepo-BOCTOK", "BOCTOK", "tOro-
BocTOK", "tor", "toro-3anaz', "3amaz’" u "ceBepo-3amnan’” (puc. 1.1). Kakoe
KOJTMYEeCTBO MH(popMalmu OyzAeT IoaydaTb poOOT IOC/ae KaXKAoro coob-
1eHus?

10



Y
IO0-3 IO IO-B

Puc. 1.1. YnipaBieHue poO60TOM C UCMO/b30Ba-
HUeM UH(POPMALMOHHBIX CO00IIeHnH

B sToli 3amaue pobOT MOXKET TO/yuUTh 8 pa3sHbIX MH(POPMAI[UOH-
HBIX coo0iieHuii. @opmysia XapT/ivd NIPUHUMaeT B/l YPaBHEHUS] OTHOCH-
TebHO I:

o

8=2
Tak Kak 8 = 23, roJjiyuyaem
2°=2! >1=3

KosmmuecTBo nH(MOpMaruy, KOTOpoe HeceT poOOTy Kaxkaoe WHGOp-
Mal[MOHHOe Co00IIeHre, paBHO 3 OUTaMm.

1.5. AncaBuUTHbI NoaXxoA4 K onpeAeneHnto Konimyectea
UHcpopmaunn

[Tpu andaBUTHOM TO/XO0/e K OTpe/ie/leH|I0 KoinuecTBa MH(MOpMa-
I[MM OTBJIEKAIOTCSA OT COJlep>KaHusi MH(POpMallMM ¥ pacCMaTpHBalOT WH-
cdopMalioHHOe COoO00IIleHre KaK T0C/e[0BaTe/TbHOCTb 3HAKOB OTpe/iesieH-
HOUW 3HAaKOBOW CUCTEMBI.

[TpeactaBuM cebe, uTo Heob6XOAMMO mMepefaTh WHPOPMAIIMOHHOE
coobIrieHue TI0 KaHay repejaur HHGOPMaIMH OT OTIIpaBUTe/IS K T0oJTyva-
temo. [lycTb coobimeHre KOAUPYeTCs C TOMOIIBbI0 3HAKOBOM CHCTEMBI,
andaBuT KoTopou coctouT u3 N 3HakoB {1, ..., N} ¥ BeposITHOCTH TOSIB-
JIeHUsT KaX/I0T0 3HaKa B COOOIIeHWUH paBHBI.

B mpocretitiem ciyuae, Korja JauHa KoJa COOOIIEHMs] COCTAB/ISeT
O/IUH 3HaK, OTIIPaBUTE/b MOKET T0c/iaTh N pa3HbIX coobijenuii. Kommue-
cTBO MHpopMauu I, KoTopoe HeceT KaXkioe COOOI|eHHe, TO eCThb OJUH
3HaK, MO’KHO pacCuuTaTth o popmysie XapT/iu.

I= logzN
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OTa BeJTMUMHA HAa3bIBA€TCSI UH(POPMAYUOHHOU eMKOCMbIO 3HAKA.
C nomotiipro 3Tol (hopMYyJIbI MOXKHO, HalTpUMep, OMpezie/TuTh MH(OopMa-
LIMOHHYIO0 eMKOCTb 3HaKa JJBOUYHOU 3HAKOBOW CUCTEMBI:

I =logy2 =1 bur

WHTepecHO, UTO camMa eAuHUL|a W3MePeHUsT KOoMdyecTBa MH(OpMa-
1y "omT" (bit) mosyunsia cBoe Ha3BaHHE OT aHIJIMMCKOTO CIOBOCOYETa-
Hus "binary digit" — "aBouyHas uudpa".

UYeMm Oorblliee KOJMYECTBO 3HAKOB COZIEPXKUT an(aBUT 3HAKOBOM
CUCTeMbI, TeM OoJblilee KOJMYeCTBO MHGPOpPMAIMK HeceT OJWH 3HakK. B
KauecTBe MprMepa orpejie/ MM KOIM4eCcTBO UH(POPMALMM, KOTOPOe HeceT
bykBa pycckoro andasuta. B pycckuii andaput BxoasaT 33 OyKBbI, 0JHAKO
Ha MpaKTUKe YacTo /s repefaur cOoOIeHni UCTOb3yTCS TOMBKO 32
OykBbI (MCKTFOUYaeTcst OykBa "e').

C nmomotiisio dhopmysbl XapT/u orpesie/IMM KOJIM4eCcTBO HHPOopMa-
I[IUM, KOTOpOe HeceT OyKBa pyccKoro andaBura:

N =32 1=10g32 -1 =log,2> —I=5 Gur.

TakuM o6pa3oM, nH(OpPMaI[MOHHAsE eMKOCTh OYKBBI PYCCKOTO a-
¢aBuTa paBHa 5 GuTaM (ecM CUMTaTh, UTO BCe OYKBBI MCIOB3YIOTCS B
Co0011]eHHY C paBHOM BEPOSITHOCTHIO).

KonuyecTBo MH(pOpMaLIMKM, KOTOPOe HeceT 3HakK, 3aBUCUT OT Bepo-
ATHOCTHU ero rnosyueHust. Eciy nosydaresb 3apaHee TOYHO 3HaeT, KaKou
3HaK TpHUZeT, TO MOoJyueHHOe KOIMuecTBO WH(opMaluu Oyzaer paBHoO O.
Hao6opoT, yeM MeHee BepOSITHO TOJiyueHHe 3HaKa, TeM Oosibliie ero vH-
dhopmaLioHHast eMKOCTb.

CooO011ieHre COCTOUT U3 TOC/e/0BaTeIbHOCTH 3HAKOB, KaXK/bIA U3
KOTOPBIX HeCeT OmpejieJieHHOe KOnuecTBO MHpopmaluu. Eciu 3Haky He-
CYyT OJJMHAKOBOE KOJIMYEeCTBO MH(OpMAaILMY, TO KOJUYECTBO UH(MOPMaLUU

I B cO0OBI1IeHNH MOYKHO TIO/ICUMTaTh, YMHOXUB KOJIMUECTBO UH(POpMaL[UU
[;, KOTOpOe HeceT OAUH 3HAaK, Ha AJIMHY KoZa K (Ko1muecTBO 3HAaKOB B CO-
o0I1[eHNN):
I[.=L*K
Hanpumep, Kaxkziast Lidpa ABOUUHOTO KOMIBIOTEPHOT'O KOJla HeceT
uHbopMaimio B 1 6ut. CriefoBaTe/ibHO, [Be UMDl HeCYT UH(POPMAI[HIO B

2 6uTta, Tpu 1MbpsI - B 3 6uTta u T. A. KomruectBo nHdbopmaiuu B 6UTax
PaBHO KOJIMYECTBY 1[M(dP ABOMYHOIO0 KOMITbIOTEPHOTO KoZia (Tabs. 1.1).
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Tabmuna 1.1.
KonruecTBo MH(OPMaLMK, KOTOPOE HeCeT ABOMUHbINA KOMITbIOTePHbIIN
KOJI

[JBonuHbll KOMIIBIOTEpHBIM KO [111 (01 |11 [011 |0001

KonmuectBo nH(bOpMaLyu 3 6uT|2 6ur |2 6ut |3 6uT|4 OUT

B pycckoii mrcbMeHHOM peur 4acToTa MCI0/Ib30BaHKs OYKB B TeK-
CTe pa3/iMyHa, Tak B cpeaHeM Ha 1000 3HaKOB OCMBIC/IEHHOI'O TeKCTa MpU-
xoautcs 200 6ykB "a" ¥ B CTO pa3 MeHbIllee KOMuecTBo OyKBeI "¢ (BCe-
ro 2). Takum obpa3oM, C TOUKU 3peHHUs] Teopuu MHbOpMaly, HHhopMa-
I[MOHHAsi eMKOCTh 3HAaKOB PyCCKOTO0 asdaBuTa pa3nuuHa (y OykBbel "a" oHa
HavMeHblllast, a y OykBbl "¢" - HauOosblllast) ¥ UHGOPMALIMIO, KOTOpOe
HeCeT TeKCTOBOe COO0IIeHre, Ha/lo paCCUUTHIBATh C YUeTOM BepOSITHOCTH

osaBJ/1eHUdA 6yKB, BXOJAIINX B HETO.

1.6. EguHnubl usmepeHuns nHopmaymnn

BUT — 5T0O MUHMMa/IbHasi eJMHULIA U3MEepPEeHUsT KOTMyecTBa UH(MOP-
Maumu. bosnee KpyrHbie elUHULBI (POPMUPYIOTCS B UH(OPMaTHKe CIIOCO-
60M, KOTOPBIN HECKOJILKO OT/TMYAEeTCs OT MPUHSTHIX B OOJIBIIMHCTBE HayK.
[TepBoii Gosiee KpyIiHOM, yemM OWT, eAVHMIEH H3MepeHHs HH(OOPMaIWH,
BbIOpaH Oatim:

1 6aiit = 8 6ur = 2° 6ur.

s n3mepenust 6osee KPYIHBIX 00beMOB WH(MOPMALMKM HCIIO/b-
3YIOTCSI TIPUCTaBKH, TIpUMeHsieMble B TPaJUIIMOHHOW MeXAyHapOJHOM
cucteme eaunul] CU. B kauecTBe MHOXWUTe/ield KpPaTHBIX €IWHUL] B He

UCTI0/B3YI0T Ko3(gdumment 10", rge n = 3, 6, 9 U T. . TO COOTBETCTBYET
JleCATUYHBIM npucTaBkaMm "Kuo" (103), "Mera" (106), "T'ura" (109) UT. I

B kommbroTepe nHbopMalys KOAMPYETCS C TTOMOIIBI0 JBOMUHOU 3HAKO-
BOW CHUCTEMBI, U IO3TOMY B KpaTHbIX eIMHULIAX U3MepPeHUs KOJTMYeCTBa

uHpopMaLmy ucronb3yoT Kosddurpent 2%, a He 10", Tak kak 10%2'°,
AJId KPYIIHBIX € JUHUIL] HHCbOpMaL[I/IH HCIIOJIB3YROTCA T€ XK€ ITPUCTABKH, UTO
1 B cucteme CU:
1 KunoGaiit (KGaiit) = 2'° Gaiit = 1024 Gaiir;
1 MeraGaiit (MGaiit) = 2'° KGaiit = 1024 KGaiit=1 048 576 6aiir;
1 TuraGaiit (C6Gaiir) = 2'° MGaiit = 1024 MGaiir = 1 073 741 824
OalT;
1 Tepab6atir (T6aiiT)= 2% I'Gaiir = 1024 I'6aiir~ 2*° Gaiir;
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1 Heta6aiir (I16aiit) = 2'° T6aiir = 1024 TGaiir ~ 2°° Gaitr.

1.7. Cucrtembl cuncneHus

N5 3anvcy uHpopMaluKi 0 Ko/nyecTBe 00BeKTOB UCIIO/b3YIOTCS
yucaa. Yucsa 3anvchiBalOTCS C UCTO/Ib30BaHUEM 0COOBIX 3HAKOBBIX CHC-
TeM, KOTOPble Ha3bIBalOTCS cucmemamu cyucaeHusi. CUMBOJbI anidaBuTa
CHUCTEeM CUMC/IeHHs Ha3bIBalOTCs Yugpamu. Pa3miuatoT no3uyuoHHble
N Heno3uyuoHHble CUCTEMbI CUNCJIEHUSI.

B Heno3uyuonHbIx cricTemMax 3HaueHWe [U(PHI HE 3aBUCUT OT TI0-
noxkeHust B uucie. [Ipumepom 3amucu 4yucen B TaKUX CUCTeMax MOXKeT
CJTy’KUTh PUMCKasi cucteMa. B kauecTBe Ludp B Hell UCTIOMB3YHOTCS HEKO-
TOpble OYKBbI JTATUHCKOTO ajidaBuTa. KosMuecTBO, COMOCTABI€HHOE UM,
npuBezieHo B Tab1. 1.2.

Tabnuia 1.2.
[T pbl pUMCKOM CUCTEMBI CUUC/IEHUS

.PumMckasi 1iudpa I[V[X]|L] C D M
3HaueHue B MmeTpuueckour cucteme [ 1| 5| 100 50 100 500 1000

Yucsio mipeicTaBAsIeTCs KaK CyMMa W/IM Pa3HOCTh T10C/Ie/[0BaTe Th-
HOCTH HY>KHbIX 1IUdp. Ec/iu cieBa ot cieayroiieli CTOUT 1judpa, COOTBET-
CTBYIOII[asi MEHBIIIEMY KOJIMUeCTBY, OHa BBIUMTAETCS, €C/IA CIipaBa — IpH-
6aBsisieTcs K unciy. [Ipumep:

IIXXX=10-1-1+10+10=2819

B no3uyuonHbix cricTeMax KoMuecTBEHHOe 3HaueHUe I[UdPbI 3a-
BHCHUT OT €€ TI0JIO)KeHUs B urcie. OOBIYHO TP 3aITMCH YKC/Ia B TIO3UIU-
OHHBIX CUCTEeMax HMCIO0Jb3YyIOT apabckue 1udpel. KomvuectBo 1udp, Ko-
TOPO€e MCIIO/b3YyeTCs TPYA 3TOM, Ha3bIBaeTC OCHOBAHUeM cUcTemMbl. OHO
orpejensieT, BO CKOJbKO pa3 pa3/Inuyar0TCsl KOJUYeCTBa, COOTBETCTBYIO-
1[1e OMHAKOBBIM 1IU(paM, CTOSIIIIUM B COCEHUX MO3ULIUSIX YUCIIA, U YKa-
3bIBAeTCS HWXKHUM HHJIEKCOM Mocjie nociaefHer nudpsl uicaa. Ecim oc-
HOBaHHEe CUCTEeMbI, IO KOTOPOM 3alMCaHo YMC/0, He yKa3aHo, M0 yMOoJ/4a-
HUIO CYMTAETCS, UTO OHO PABHO JIECSITH.

KonuyecTtBO, COOTBETCTBYIOLLEE UKCTY, MOXKHO TIpeACTaBUTh B BU-
[le MHOTOUJIeHa T0 CTerneHsiM OCHOBaHUs1. LIndprl, U3 KOTOPBIX COCTaB/Is-
eTCs1 UUCJIO, 3TO KO3 (PUIMeHThI, Ha KOTOPbIe Ha/I0 YMHOXXUTh COOTBETCT-
BYIOILME CTereHu OCHoBaHus. [lepBast udpa cripaBa — KO3((ULIMEHT NPy
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HYJIeBOM CTereHu OCHOBaHWs. [lanee cripaBa HajeBO IMEPEUUCIIIOTCA KO-
3¢ dULIMeHTsI TPY TIePBOM, BTOPOH U T. [I. cTeleHsX. [Ipumepsi:

33310 =3 * 10>+ 3 * 10" +3 * 10

3331,=3*12%+3*1214+3%12°=3%144+3%12+3=47119 1F3Dg = 1

* 16>+ 15 * 16 + 3 * 16 + 13 * 16° = 79971,

37s=3* 84+ 7*8°=131y,

0110,=0 * 23+1 * 2%+ 1 * 214 0 * 2% =6y,

1K6 = 2'° Gaiir = 10000000000, Gaiit = 10241 Gaiir

[pobHasi yacTh yKc/a packiaJblBaeTCsi B MHOTOU/IEH 10 OTpHLia-
TeIbHbIM CTENeHsIM OCHOBaHHUSI.

AnropuTMBI TIepeBOZa Liesioro M ApoOHOro yuc/ia U3 OJHOW TMOo3u-
LJMOHHOM CUCTeMbI B JPYTYIO pa3iuyHbl. [IprBesieM B KauecTBe rpumepa
aJICOPUTM T1epeBO/ia Lie/Ioro urc/ia A U3 NPUBBIUHOM [/ HAC CUCTEMBI 110
OCHOBaHMWIO 10 B YMCJIO MO OCHOBaHHUIO k. [l 3TOr0 Hazo TNpejCcTaBUTh
ero Kak MHOIOY/IeH IO CTerneHsM Kk (3HaueHHss BCeX KO3(HULIMEHTOB
MeHbl1e k):

-1 —2 1 0
A=a, 1 *K" +ao*K"™ "+ ...a1*k +ap*k

KosdhdurpenTsl npu crenedsx k — 3to 1udpsl uncia Ak, 0603Ha-
yarolye TO JKe KOJTMYeCTBO B HOBOM CHUCTEME:

Ak = Qn-1an-2... A1do

st Toro, 4ToOBI OTIpeZieIMTh WX, Ha TIEPBOM IIlare pasze/iiM Ha-
11eJ10 unc/io A Ha k:

—2 -3 0
AluZA/k:an_l* 4 +an_2*kn +...(11*k.

do — OCTaTOK OT JieJIeHUst — 3TO Milajias nugpa uncia Ag. Ternepb
paszesvM Haweno 4ucio Aqy Ha k. AHa/IOTMYHO TpeAbIAyLIemMy MOTyYUM
YHCJIeHHbIe 3HaUeHUs OCTa/IbHBIX KO3()(PULIMEHTOB.

IIprMeHUM 3TOT aaropuTM [JIs MpejcTaBieHus yucia 33310 B -

TepuuHoi crcteme. O603HaUMM orlepallyio fejieHus Harleso Kak div(A; k),
rae A — jenuMmoe, k — nenutensb:

1) A1y = div (333; 5) = 66, ocrarok aop = 3;

2) Aoy = div (66; 5) = 13, ocrarok a; = 1;

3) Azy = div (13; 5) = 2, ocrarok ap = 3;

4) Agy = div (2;5) =0, ocraTok a3 = 2;

5) 33310=23135;

6) Iposepka: 3 * 5 + 1 * 51 + 3 * 5% + 2 * 5=333
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ba30oBoM CHMCTEMOW CUUC/IEHUSI B BBIUMC/IATE/IbHOU TeXHUKE SIBJISI-
eTCsl IBOUUHAs cucTeMa. Tak Kak KOJbl uMcel U KOMaH/, B Hel C/UIIKOM
JUTMHHBIE, B JOKYMEHTAlIUA HCTIO/Ib3YIOT 00jiee KOMITAKTHYIO 3aMlMCh 10
PO/ICTBEHHBIM OCHOBAaHMUSIM: B BOCbMEPUUYHOW WJ/M llIeCTHaZl|aTepUUHON
cucteMe. B BOCbMepHYHOM CUCTeMe [Jis1 3alMCU UKC/Ia MUCMHO0JIb3YHTCS
1udpet 0, 1, 2,.., 7. B mecTtHaAjaTepuuHoi cructemMe apabckue 1udpsi 0,
1,2,..., 9 JOMONMHAIOTCS Haya/IbHBIMM OyKBaMM JIAaTUHCKOTO asipaBuTa.

13 Tabn. 1.3 BUAHO, UTO ec/iu A0OaBUTH C/ieBa He3Hauallye HOJIY,
TO 3HayeHue KaX[ou LU(pbl BOCBMEPUUHOM CHUCTEMbI MOXXHO TpezCTa-
BUTb TpeMs, a 1l1eCTHA/[l[aTePUUHON — YeThIpbMs LiudpaMu JBOMUYHOU CUC-
TeMBI.

[Ipu mepeBoze unc/ia W3 ABOMYHOW CUCTEMBbI B BOCBMEPHUYHYIO
YKMCJIO CIipaBa Ha/lieBO pa30UMBAIOT Ha TPYIIIBI TI0 TPU pa3psifia, U KaXKAyro
TPOWKY ABOWYHBIX LMU(p 3aMeHSIOT OAHOW BOCbMepuyHou. Eciu B Tmo-
CJleJHel rpymre cjeBa 0CTasach TOJAbKO OJHA WU JIBe LU(PBI, ee TOMoJI-
HSIFOT HOJISIMU.

[TepeBo/; B 1I€CTHA/LIATEPUYHYIO CHUCTEMY Je/aeTCs aHaJOTU4HO,
HO IBOMYHOE YKCJIO pa30MBarOT Ha IPYMIIbI 110 YeTbipe UG PhI:

100011111110102» 10001 111 111 0102 — 21772g

10001111111010;> 10 0011 1111 1010 > 23FA16

Tabmuia 1.3.
Tab/u1ja COOTBETCTBUSI MEX/Ty Haua/IbHBIMU JJBOMUYHBIMH,
BOCbMEPHUYHBIMH, 111€CTHA/[I[aTePUUHBIMH U JIeCATUUHBIMU UMC/IAMHU:

OcHoBaHue
CUCTEMBbI Bua unciia
CUMCJ/IeHUs
| 10 0 1 2 3 4 5 6 7
2 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111
8 00 | o0 [ 02 [ 03 ] 04 [ 05 [ 06 | 07
16 0 1 2 3 4 5 6 7
| 10 8 9 10 | 11 12 | 13 | 14 | 15
2 1000 | 1001 | 1010 | 1011 | 1100 | 1101 [ 1110 | 1111
8 10 | 11 | 12 | 13 14 | 15 | 16 | 17
16 8 9 A B C D E F

1.8. XapaKTepuCTUKN OCHOBHbIX TUMNOB AAaHHbIX

Hapsiny ¢ uHopMal[MoOHHbIM CMBICJIOM TEPMHUHOM OUM B BbIUKC-
JIUTE/IbHOM TeXHUKe HCIO/Ib3YIOT /17151 0003HaUeHUs] HAMMeHbIIIero 3J1e-
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MeHTa TlaMsITh, HeoOXOJUMOTro JJisi XpaHeHUsl OAHOr0 U3 ABYX 3HAKOB:
«0» wm «1l», UcCnosnb3yeMbIX [ IIpefCTaB/IeHUs [JaHHBIX U KOMaH[
BHYTPU KOMIIBIOTEpaA.

BuT oueHb ya00eH /i MCMOMIb30BaHUsS 080UYHOU ¢popmbl Tipe]-
cTaByieHHst UHpopMaLuu. s KaxxJ0ro tuna uHpopMauyy (CMMBOJIbHBIN,
TeKCTOBBIN, T'papuuecKrii, YUMCI0BOM) ObLT HaliZieH CcTioco0 TIpe/iCTaBUTh
€ B eJVHOM BH/le KaK I10C/Iel0BaTe/IbHOCTb, MCIIOJIb3YIOIIYI0 B pa3sHbIX
KOMOMHALUSIX TOMBKO /Ba cuMmBosia. KakJasi Takasi oc/eioBaTe/TlbHOCTb
HasblBaeTCsd ABOMYHBIM KogoM. HezmocTtaTok ABOMUYHOIO KOAUPOBAHUS —
JJIMHHBIe KoAbl. Ho B TexHUKe jierye MMeTh fefi0 C OOJBbIIMM YUC/IOM
MPOCTBIX OIHOTUITHBIX 3/IEMEHTOB, UeM C HeOOJTbIIIUM UMC/IOM CI0OXKHBIX.

[IBoWYHbIe CUMBOJIbI MOT'YT TPe/CTaB/SATHCS JII0OBIMU criocobamu:
bykBamu A, B; cnoBamu [JA, HET, aByMsi pa3HbIMU, HO YCTONYMUBBIMU CO-
CTOSTHUSIMM CHUCTeMbI U T. . /151 mpocTOThI 3anvcy Obuiv BeIOpaHbl Lud-
peiOul.

XapaKTepuUCTUKU OCHOBHBIX TUTIOB ZIAHHBIX, KOTOPbIe 00pabaThi-
BalOTCsl COBpeMeHHbIMU KOMITbIOTepaMu, NpYBe/ieHbl B Ta01.1.4.

Tabmuiia 1.4.
OcHOBHbIe BU/IbI JaHHBIX, C KOTOPbIMU paboTaeT DBM.
Ob6wem wnara3oH 3Haye-
Twun 1aHHBIX Ha3BaHue THmna JaHHBIX .
TIaMATH HUH
Lenbie unca Byte (KopoTKoe 1ie/10e) 1 Gaiit Ot - 127 mo + 127
(dbopmar c ¢puk- | Integer 2 Gaiita ??32—7%27768 Ao
CHPOBAHHOM 3a- 1
TATOM) Lon 4 baiiTa Or—2 147483 648
& 110 + 2 147 483 647
BelljeCTBeHHbIe Ot — 1,4%10™ no
yncia (popmar | Single (7 — 8 3Havanux mudp) | 4 6atita + 3,4*1038
C MJ1aBaroIIiel Double (15 — 16 3Hauarmx ot —5,0¥10°°" 710
3aI1ITON) 1udp) 8 Gaut + 1,7*10308
[TepBoHauanbHBIE TAO/IUIIBI 8-
6utoBbIX KogupoBoK (ASCII,
CUMBO/IbHBIE KOUs8-p, CP1251, CP866, ISO 1 Gt 256 cimporon
8859-5 u npyrue)
FOnuKOf 2 baiita 65536 CMBOJIOB
Jlornueckue (Boolean) 1 GaiiT 0; 1
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1.9. KoaupoBaHue uncnoBoii MHpopmayum B KOMNbOTEpPE

Yurcna B KOMIbIOTEPe TI€PEBOAATCS B JBOMUHYIO TIO3WUI[MOHHYIO
CUCTEeMY Y pPa3MeIlatoTCs B OTBeIEHHOM JIJIsi HUX MecTe B (popmaTe C puK-
CMPOBaHHOMW WJIW TIJIaBakOLLEeN 3arisiTOU.

B ¢popmame c pukcupoeanHoli 3ansamoti KaxxoMy pas3psiy a-
MSITH BCeT/la COOTBETCTBYET OJWH U TOT >Ke pa3ps urcia. Harpumep, npu
KOZIMPOBAHWH I1eJIbIX UMCeJI, MJIQ/IIIINKM pa3psij] urMcia pa3MeljaeTcs B 1o-
cyiegHeM (KpaiiHeM cripaBa) OuTe TamsiTH, OTBe/IeHHOM 1o, Koz, urcia. To
eCcTb MeCTO /iJisi APOOHOM YaCTH YKC/ia He TIpelyCMaTpPUBAETCs.

J1711 KOJUPOBaHUS 11e/IbIX YKMCEe/T MCTI0/Ib3YeTCS TPH BaprUaHTa KO-
JIPOBOK: NPAMOU, 00pamubliil  00N0/AHUMeAbHbIU KOObI. [171s1 TIONI0KHU-
TeNbHBIX 1[e/IbIX YMCe/ UCIO/b3yeTcs TpsiMoi Koj. OOpaTHbIN U [10TI0JI-
HUTE/IbHBINA KOZbl J00aB/sAIOTCS MPU KOJUPOBAHUU OTPUILIATE/bHBIX UH-
cesi. OHM TIO3BOJISIFOT 3aMEHUTh OTePALvi0 BHIUMTAHUS Ha C/IOXKEHUe, UTO
CYIIIeCTBEHHO YTIpoIiaeT paboTy rpoliieccopa U yBeJIMUMBaeT ero ObICTpo-
JIeVICTBHE.

B npsamom kode riepBbIii OUT MaMsITH, OTBeZIEHHBIN M0, UHCIIO0, TIO-
Ka3bIBaeT 3HaK uncria: 0 — mosoxurenabHoe, 1 — orpuiiatesnbHoe. OcTanb-
Hble OUTBI OTBOJATCS TI0/] ABOUUHBIN KO/ MOAY/s unca. [Ipumepsr:

12710 - 011111115
—12710 - 11111111y;
110 - 000000015;

— 110 — 100000015.

B 06pamnom kode Bce nBoruHbIe 1[UMPBI, KpOME ITepBOii (YKa3bI-
BalOllleM Ha 3HaK), UHBEPTUPYIOT: 3aMeHsitoT 0 — 1, 1 - 0. [Ipumepsr:
— 12710 - 11111111, — 100000003;
— 110 - 111111102 - 000000015.

Jlono/iHUMebHbIU KOO TIOMyUaroT U3 06paTHOTO KOfa Ie/I0ro OT-
pUIIaTe/ILHOTO YKCJIia, MPHUOaB/ss K Hemy 1;. [IpyuMepst:

— 110 - 111111102 - 10000001, - 1111 1110y;
- 12710 - 11111111, - 10000000, — 1000 0001;

B ¢opmame c naaearouyeti 3anssmoti nipeiCTaBASIOTCS BeIeCT-
BeHHbIe uucia (TIperosiaraeTcsi, YTo OHM MOTYT COJIepP>KaTb APOOHYIO
yacTh). B 3TOM popMarte umci0 3aHOCUTCS B MaMsATb KOMIbIOTEPA B 3KC-
MOHEeHLIaIbHOM (hOpMe, TO eCTh B BU/JE JIBYX COMHOKUTE/IEU: MAHIMUCCHI
(mpobu, B KOTOpOM repBast 3Havalrjas 1jidpa CTOUT cpa3y I10C/Ie 3arisaToi)
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N OCHOBaHHUSI CUCTeMbl CUMC/IEHUSI B COOTBETCTBYIOIel cTernieHU (nopsio-
Ke). [IpuMepsI /151 1eCATUYHOW CHCTEeMbI CUMC/IeHUsI TIPHUBe/ieHbl B TaO/Iu-
ue 1.5.

Tabmuua 1.5
[Tpumepsl NepeBo/ja BeljeCTBEHHBIX UKCe/l B 3KCIIOHEeHUaIbHYI0 (OpMy
BemjectBeHHOe unc/io| DKCIIOHeHLMalbHas Mantuccal Ilopsifok
dhopma

98567 0,98567*10° 0,98567 5

— 98567 —0,98567*10° —0,98567 5

98,567 0,98567*10° 0,98567 2

—0,0009856 —0,9856*10™ —0,9856 3

B 6GaiiTax, oTBesleHHbIX /I 3allMCH YKCJIa, BBIZEISAIOTCS OIpeje-
JIeHHbIe pa3psifbl [/1s1 XpaHeHUs BCeX (PparMeHTOB Uuc/ia: 3HaKOB MaHTUC-
Chl U TIOpsA/IKA, MX abOCOMOTHBIX 3HaueHui. [IpumMep (Ko MaKCUMa/bHOTO
TTOJIO’KUTEJIBHOTO YMCJIa):

of 1l af a| 1l 1 af 1l of af af 1| of o 1 1f of 4l 4 4o 1 4 1 1

3HaK U 3HaueHue TopsijKa 3HAaK ¥ 3HaUueHWe MaHTHUCCHI

1.10. KogupoBaHue TEKCTOBOW MHopMaLun B KOMNbIOTEpe

KomribtoTepHasi 06paboTKa TeKCToBOM HMH(OpMAaIK Hadasia HC-
T0J1b30BaThCs C cepeanHbl 60-X rozioB. [ToMUMO TpenuMyIieCcTB, KOTOphIe
TIOSIB/ISIFOTCS TIPY aBTOMaTUUYECKOM BHECEHWUH TeKCTOBBIX KOMMEHTapHUeR B
pe3y/nbTaThl pacyeTHBIX IpOTrpaMM, CO3JaHue, o00paboTka W XpaHeHHe
TeKCTOBBIX ZIOKYMeHTOB B (haliloBOM BU/ie TIpeJiCTaB/sieT MacCy y00CTB.

[Tpu KOAMpPOBaHUHU TeKCTa B MaMsTh IOC/Ie[OBaTe/IbHO 3aHOCATCS
KOZIbl CUMBOJIOB, COCTABJISIFOLUX TEKCT, U KOMaH/I, YIPaBJISIOIIAX BHEIII-
HUM BU/IOM M pa3MeIllleHHeM 3THX CUMBOJIOB. To eCTb eC/Ti MbI OTIpe/ie/isi-
eM urca 69 u 96 Kak TeKCTOBYIO0 MH(MOPMAIMIO, KOJbI 3TUX uhcen OyayT
OT/IMYATbCS TOMBKO TIOPSAKOM CrefioBaHus KojoB Ludp 6 u 9. Eciu xe
MbI OTIpefiesisieM UX KaK UKCI0BYIO0 WH(MOPMALUI0, UX KOJbl OYJyT COBEp-
IIIeHHO pa3/InyHbl, TaK KaK OHU MPe/CTaB/ISIOT pa3Hble 110 BeJIMUMHE UKC-
na.

[TepBOHauUaBHO /711 KOAUPOBAHUS OJJHOTO CUMBOJIA HCTIO/h30BasI-

cs 16aiit. B GaiiT MoHO 3armcathb B 2° = 256 pa3HbIX KOJOB (COCTOSTHUN).
OTH COCTOSIHMSI TIepEHYMEpOBaHbl, U Ka)KIOMy COTOCTaB/IIeTCSI KaKOM-
nbo OyKBeHHBIM CHMBOJI, TpadruecKuii 3/7IeMeHT WM KoMaH/ia, Heobxo-
auMasi Tipy oopMJIeHHMH TeKCToBoM HHbopMalu. Takoe COOTBETCTBHE
Ha3bIBaeTCsI K0008ol mab.auyeti.
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B HacTosi1iee Bpemsi CyIIieCTBYIOT M IPUMEHSIFOTCSI pa3HbIe Bapy-
aHTbI 8-OMTHBIX KO/IOBBIX Tabsuil. Haubonee romy/ispHbie U3 HUX:

e ASCII — American Standart Code for Information Interchange —
aMepPUKaHCKHUI CTaHZapTHBINA Ko/ A1 oOMeHa nH(opMaliyei;

e KOMUS8-P — Kox Obmena MHbopmariyeit 8-0UTHBIN C KUPUIN-
Leu;

e CP1251 — (Code Page) — koipoBKa ¢ kupwiiuileid B Microsoft
Windows;

e CP866 — xogupoBka MSDOS;

ISO 8859-5 — International Standards Organization — MexxayHa-
poO/iHast OpraHu3alys Mo cTaHAapTu3aluu. Eie oguH ctaHgapT J/1s1 KOZOB
JU1S1 KAPWJUTUALIBL.

MHOKeCTBO KO/IOBbIX TaO/UI] BbI3BaHO TE€M, UTO C yUeTOM pa3HO-
o0Opa3usi ecTeCTBeHHBIX SI3bIKOB W (PUPM, BBIMYCKAMOIIUX MPOrpaMMHOe
obecrieueHue, 256 COCTOSSHMM OJHOTO OaiiTa HEAOCTAaTOUHO /I TOTO,
yTOOBI 3aKOJUPOBATh BCE BCTPEUAIOIUECs] CUMBOJIbI M CITOCOOBI hopmMa-
THPOBAaHUS TEKCTA.

ITpu pa3paboTke Bcex KOJIOBBIX TabJIHI] CIIOIb30BAHO CJIeyIOIIee
corjialieHue: TepBast IoJI0BUHA Tab/HIIbI — 3TO Kozpl ¢ 0 o 127 — uHTep-
Hal[MOHa/lbHa, T. € OZJMHAKOBa BO BCeX BapUaHTaX KOAUPOBOK. I[lepBrie 33
coctosiHus (0—32) — 9TO KOl onepaiui C TeKCTOM (TilepeBo/] Ha HOBYIO
CTPOKY, mpobeJi, yJaneHue MocieJHero CMMBO/A U T. T1.). 3aTeéM COCTOSI-
HusA ¢ 33 110 127 — 3TO KO/Ibl 3HAKOB TIpeNHaHusl, apupMeTHUUeCKUX Aeu-
CTBHH, (P, CTPOUHBIX U TTPOIMCHBIX OYKB /1amuHCKo20 andasura. Bro-
pasi TI0JIOBMHA KO/IOBBLIX Tab/IHI] OTBOAUTCS MO/ 3HAKW HAYUOHA/AbHBIX U
cneyuasabHbIX an(aBUTOB U BBOJA B TEKCT rpauuecKux 37eMeHTOB IS
odopMieHs TabauI].

B komn1je 90-x ro/j0B MOSIBU/ICS HOBbIM MeXIyHapOAHbBINA CTaHAAPT
Unicode, KOTOpBIM OTBOAMT TI0/ CUMBOJ 2 Oaiita. Kaxkapiii 670K u3 2-x
OalT MOXKET HaXOAUTHCS B 21° =65536 cocrostHusAX. DTOrO 0CTaTOYHO,
yTOOBI B OZIHOM TabmMile coOpaTh CUMBOJIBI OOJIBIITMHCTBA anhaBUTOB MHU-
pa. IlpaBza, A/iMHA TeKCTa y/ABaWBaEeTCs, U CKOPOCTh ero 0O6pabOTKM 3a-
MmezyisieTcss. Ho, B CBsI3U C Cyl|eCTBeHHBIM yBe/lMUeHUe NaMsiTH U ObICTpo-
JIeiCTBUSI COBPEMEHHBIX KOMITbIOTEPOB, 3TOT (DaKT HeCyllleCTBEHEH.
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1.11. KogupoBaHue rpacuyeckoit nHhopmaumu
B KOMNblOoTEpe

['pacdrueckasi vHPOpMaLMS B JOKOMITbIOTEPHYIO 310Xy PErucTpu-
poBa/iaCh U BOCIIPOM3BO/IA/IaCh B aHA/IOr0BOM (popMe. UepTexku, pUCYHKU
CO3/]aBa/IUCh C TIOMOIIIbIO CIVIOUIHBIX JIMHUM U Ma3KOB Pa3HOM BeJUUYMHBI
Y 1BeTa.

IvckpeTHOe Tpe/icTaB/eHre TpauKU TOIydaeTcsl 3a CUeT TOro,
YTO KpaH MOHWTOpA pa3buBaeTCsi Ha CTPOKU M KOJIOHKU. COBOKYITHOCTb
MOTYUMBIIMXCST K/IETOYEK (TOUeK) Ha3bIBaeTCsl pacmpom, Kaxaasi TOUKa —
nukcesem. KonuuecTBo CTPOK 1 KOJIOHOK B PacTpe — 3TO paspeuwleHue
(paspewarowjass  cnocobHocmb) 3IKpaHa. TUroBbIe  pa3pelleHus:
10240768 , 8000600 mnukcesnen. [lepBbIM yKa3bIBaeTCsd KOJIMYECTBO KO-
JIOHOK, BTOPBIM — KOJIMYECTBO CTPOK B pacTpe.

17151 MOHOXPOMHBIX W300pakeHul OOIIeTTPUHATBIM CUHUTAeTCs KO-
JUpOBaHUe 1IBeTa OAHOr0 MHKcens B 16aiiTe. DTO TO3BOJSIET MepefaTh
254 OTTeHKa Ceporo IUIIOC 4YepHbIi W Oenbiii 1jBeTa (Bcero 256
BapuaHTOB). LIBeTHble u300pa)keHUs] MOTYT KOAMPOBATbCS Pa3HbIMU
criocobamu B 3a-BUCUMOCTH OT TOTO, [/l KAKOM 1€/ CO3[,aéTCsl PUCYHOK.

Memoo (cucmema) RGB (True color) — ot cnoB Red, Green, Blue
ym00eH [1s1 n300pa>keHWH, pacCMaTpHUBaeMbIX Ha SKpaHe, BbIBOJU-MbIX Ha
YCTPOMCTBO 3alMCA Ha KUHOMIIEHKY. OTTeHKM LBeTa CO3[arTCs
CMellleHHeM Jiyueli Tpex 0a30BBbIX 1[BETOB Pa3HOM WHTEHCUBHOCTH. [loj
3HaueHWe WHTEeHCHBHOCTH KaXJOro Jiyuya otBoguTcs 1 Oaiit, T.
e.pa3nuuaroT 256 ypOBHeM WHTEHCUBHOCTH. [I7S1 COBOKYITHOCTH TpeX

Jy4yeur T0JIy4yaeTcs 256°=16 777 216v17 MiH. pa3HbIX BapWaHTOB, Ka-
JIbIA U3 KOTOPBIX CO3/laeT CBOM OTTEHOK LIBeTa.

Memoo (cucmema) CMYK — ot cyioB rony6oii (Cyan), myprypHbIii
(Magenta), xeéntbiii (Yellow), uepnsiii (blacK): yaoben s nzobpake-
HUM, KOTOpbIe Mpe/IioaraeTcs rmevaratb Ha Oymare. OH yuHdTHIBaeT 0CO-
b6eHHocTu TmonurpaduM, B KOTOpPOM IBET TIO/Iy4YaeTcs CMellleHneM
YyeThIpeX Kpacok. [1jisi KoAUpOBaHUS OJHOTO TUKcens TpebyeTcst 4 Gaiita u
MOJKHO Tiepe/ia¥b 256% 4 MJID/I. OTTEHKOB.

Ins WEB-IOKyMeHTOB yuuThbIBaTb TakKoe OOu/Mie OTTEHKOB He-
yI00HO, TaK KaK 3TO MPUBOUT K (haiijilaM 0ueHb OOJIBIIIMX pa3MepoB, U UX
Hey00HO TiepechliaTh 10 ceTh. [103TOMY B HUX HCIIOMb3YIOTCS TaK Ha3bl-
BaeMble UHOEKCUPOBAHHbIe Yeema: 13 BCero o0MMs BO3MOXXHBIX KOMOU-
Hal[iii BeIOpaHO 256 6a30BBIX OTTEHKOB. JTO TIO3BOJIMIIO [/Isl 3allOMUHA-
HUS 1[BeTa KaXkKA0ro MUKCesl UCI0/Ib30BaTh TO/MBKO 1 6aliT. Kaxkaomy co-
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CTOSIHWIO OaliTa COMOCTaB/SIETCS Ompe/iesieHHass KOMOWHALMS WHTEHCHB-
HocTel 6a30BbIX 1BeTOB. *.JPG, *.GIF, *.PNG- KOAUPOBKH O0BEAUHSIOT
o0macTv pUCyHKa, 3aKpallieHHble O/IM3KUMU OTTeHKaMH, U COXPAHSIIOT /ISt
HUX yCpeJHEHHbIM 1IBeT. 3a CueT 3TOro pa3Mepbl rpaduueckux ¢haiioB
CYI11]eCTBEHHO YMEeHbIIIal0TCSl.

B kowmmbroTepHoit fokymenTaruu Koabl RGB- 1 CMYK-1iBeta
TIPe/ICTAB/ISIOTCS TaK:

1). VITHTeHCUBHOCTU Ka)KAOro 0a30BOTO 1iBeTa TEPeurC/sitOTCS B
TOM TIOPSiZIKe, KOTOPBINA HUCIT0/Ib30BaH B abbpeBHaType MCI0/Ib3yeMOol CHC-
TeMbl. JTU UHTEHCHUBHOCTH TIPeJCTaB/SIOTCS B 16-pPUYHOU TTO3ULIMOHHOMN
cucteme (1. 1.9).

2). Tlepen moyiyueHHbIM KO/IOM OTTE€HKa pa3MelatoT CUMBOJI #.

HpI/IMepr COCTaBJ/IeEHHA KOA0B AJI1 HEKOTOPLIX LIBETOB!

#000000 — yepHbIl 1|BeT — HYyJieBasi MUHTEHCUBHOCTb KaXK/I0T'0 JTyua,
T. €. HeT HU OJJHOTO 1IBETa;

#B5B5B5 — KakoU-TO OTTEHOK Ceporo 1iBera, T. K.

MHTEHCUBHOCTU BCEX JTyuel O[JMHAKOBbI;

#FFFFFF — Gesnblii 1[BeT — BCe 1[BeTa B MaKCHMa/IbHOW WHTEeHCHB-
HOCTH;

#CF35D1 — HoMepa MHTeHCUBHOCTeM 0a30BbIX yuell B JeCsTHY-
HoM cucteme: KpacHoro CF =12 *16 + 15 = 207; 3enéHoro — 35 =
3*16+5=53;

cuHero — D1 =13 *16 + 1 = 209.

1.12. KogupoBaHue ayano nHcopmaymm B KOMmnbloTepe

3BYK — 3T0 KonebaHus dhu3nueckoi cpefibl. B moBceHEeBHOM »KH3-
HU TakKoW cpefioli siBJsieTCsl BO3AyX. Yallle Bcero 3BYKOBble KojebaHUs
npeobpa3yoT B 37IeKTprUUecKue C TIOMOIIIbI0 MUKpOdoHa. [IpescTaBieHue
O (dopMe 3TOro CUrHaia MO>XHO TMOJTY4YUTh Yepe3 riporpaMmy Windows
Player.

3BYKOBOH (ayZM0) CUTHalA UMeeT aHa/JIOrOBYIO Tipupoay. st Toro
yTOoOBI Mpeobpa3oBaTh ero B JUCKPETHYIO (JOPMY MCMOMb3YIOT Crelab-
HBIM 6JI0K, BXOZSIIMI B COCTaB 3BYKOBOM KapThl KomnbioTepa, ALIIT (aHa-
noro-urdpoBoi npeobpa3oBarenb). OCHOBHOW MPUHILUIT ero paboThl 3a-
K/IFOUaeTCsl B TOM, YTO MHTEHCUBHOCTh 3BYKOBOTO CHTrHasna (PUKCUPYeTCs
He HelpepbIBHO, a MepUoUUYecKu, B orpeJerieHHble MOMEHThI BpeMeHH.
YacToTy, XapaKTepr3yHOIIyI0 epUuoJUUYHOCTh U3MepeHHsl, Ha3bIBatoT
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yacmomoti duckpemu3zayuu. CUnTaeTcsi, 4YTo /i1 XOPOIIIero BOCIIPOU3-
BeJleHUs1 3ByKa OHAa [JOJDKHA, MO KpaliHed Mepe, B /iBa pas3a IpeBbILIATh
MaKCHMMaJIbHYI0 YaCTOTY BOJIHBI, BXOZSIEN B CIIeKTP 3BYKOBOTO CUTHasa.
YesioBeueckoe yX0 BOCIIPMHHMMaeT Kak 3BYK KojebaHUs B [uaria3oHe yac-
toT A0 22 000 I'y. CrnemoBaTeibHO, /i XOPOLLEero BOCIIPOU3BeleHUs My-
3bIKM YaCTOTa AWCKPeTH3aI[iH J0/DKHA ObITh He mMeHee 44 000 I'm. Ipu
3alyMCU peuyM Takoe BbICOKOe KaueCTBO BOCIIPOM3BeleHUs He HYXHO. On-
peziejieHO, UTO peub BOCIIPUHUMAETCsI BIOJIHe pa300pPUMBO yyKe TIpU Yac-
toTe auckperusauuu 8 000 I'.

[Tomumo guckpetusanuu 1o speMenu ALIIT mpoBoAUT AUCKpeTH-
3aL[1I0 U 110 UHTEeHCHMBHOCTH 3BYKa, T. €. [0 aMIVIUTY/ie 3BYKOBOI'0 CUTHa-
na. B ALII 3aknagpiBaeTCcsi CeTKa CTaHJAPTHBIX UHTEHCUBHOCTEU — 2/1y-
6uHa kooupoeaHus (256 v 65 536 ypoBHeli), U peasbHas WHTEHCHB-
HOCTb OKPYTJISIETCS 10 YPOBHSI, O/M>KaMIIIero 1o CeTKe.

OOpaTtHoe TIpeoOpa3oBaHMe 3aKOJMPOBAHHOTO TaKHUM 00pa3oM
3ByKa B aHAJOroBYH (hOpMy, BOCIPUHMMAEMYH) Ue/IOBEUECKHM YXOM,
nipousBozuTcs 6/10koM LIATT (1iudpo-aHanoroeiii ipeobpa3oBaresis). 1o
3aKOZJMPOBaHHbIM TOUKaM BPEMSI-UHTEHCHBHOCTb C MOMOILIBI) WHTEPIIO-
JIILUU PaCCUUTBIBAETCSA TJlaJKash HernpepbIBHAs KpPUBasi, KOTOPasi UCIIO/Ib-
3yeTCsl IPU BOCCTAHOBJIEHWU 3BYKOBOTO CUMrHasa. [lis TipoBeieHrs pacue-
TOB, BOCCTAHAB/IMBAKOLMX BHJ 3BYKOBOI'O CHUIHasa, BBITYCKAarOTCS CIle-
L[ManM3npoBaHHble MUKporipoiieccopsl, DSP (Digital Signal Processor).

1.13. Bonpochbl gnsa camonpoBepku no teme 1

3adaHue Ne 1. OrmpezenvTe, CKOMBKO OUT COZEp)KUT cooOIlieHue: «Ha
yJIULIEe UZIET JOXKIb».
3adanue Ne 2. OripeziesuTe, CKOJLKO OMT MOXKET COZiepKaTh COOOIIeHue:
BBIJIET CaMOJIETa 3a/IeP>KUBAETCS.
3adaHue Ne 3. BribepuTe BepHOe yTBepKIeHHe:
1. B KauecTBe MaTepHaIbHOr0 HOCUTe/IST MH(OPMAIUA MOTYT BbI-
CTYTIaTh 3HaHUs, CBeJIeHUsI W COOOIIIeHNsI;
2. B KauecTBe HOCHUTe/IsI MH(HOPMAaLIMA MOTYT BLICTYTIaTh TOJBKO
CBETOBBIE Y 3BYKOBBIE BOJIHBI;
3. B KaueCcTBe HOCUTeJS MH(OPMAaIMM MOT'YT BLICTYIIaTh MaTepU-
a/IbHbIE TIPeIMEThI;
4. vH(OopMaIMOHHbIe TIPOLeCChI SBJISIOTCS MaTepralbHbIM HOCU-
TesieM uHGOpMaluu.
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3adaHue Ne 4. BoibepuTe BepHOe yTBepKJeHHe: SHTPOMNUS MaKCHUMasbHa,

eC/In:

1. uHOpMaIs 3aceKpeueHa;
2. COOBITHS JIeTEPMUHUPOBAHBI;
3. COOBITHSI paBHOBEPOSITHBI;

4. uadopmMariys TOuHa.

3adaHue Ne5. BribepuTe BepHOe yTBepKAeHue: [IparmaTHUeCKUii acliekT
MH(pOpMalM1 pacCMaTpUBaeT:

1. “H(OpMALMIO C TOUKM 3PEHUS ee TIPaKTUUeCKOW MOJIe3HOCTH 1S
noJiyyaTess;

2. 1aéT BO3MOXKHOCTb PacCKphITh €€ COojlepKaHue;

3. IOKa3aTb OTHOLLIEHUS] MeXXY CMbIC/IOBbIMUA 3HAUEHUSIMU €€ 3J1e-
MEHTOB;

4. moka3sbIBaeT KOJIMUeCTBO MH(OPMaLMX B YTBEPXKAEHUHU.

3adaHue Ne 6. BoibepuTe BepHOe yTBEP)KJeHHE: CBOMCTBO MH(pOpPMAI[UH,
3aK/Ir0yYaroLeecs B JOCTaTOUHOCTHU JAHHBIX 151 IPUHSTUS PeLLeHus], eCTh:

1. 00BLEKTUBHOCTL;

2. [IOJIHOTA;

3. copepyKaTesIbHOCTh;
4. NOCTOBEPHOCTb.

3adaHue Ne 7. BribepuTe BepHOe yTBepK/jeHHUe: nH(OopMaliys JOCTOBep-
Ha, eC/I4 OHa:

115158

1. rmone3Ha;

2. OTpa’kaeT UCTUHHOE TI0JIOXKEHHE [Ie]T;

3. locTaToYHa /1Jisl IPUHSITUS pellieHUH;

4. WCIIO/b3yeTCs B COBPeMeHHOU crcTeMe 00paboTku nHbopMa-

3adaHue Ne 8. BeibepuTe BepHOe yTBepKAeHHe: COO0IeHeM B TeOPUH
KOJHUPOBAHUS SIBJIIETCS:

1. anekTprUUeCcKui UMIYJIbC, paclipOCTpaHsieMbIii B KaHase CBSI3U
Te/ie()OHHOU JINHUY;

2. BOCTIpUHSITasi, 0CO3HaHHAas ¥ CTaBIllasi TMYHOCTHO 3HAUMMOMN WH-
dbopmariys;

3. Habop AaHHBbIX, 00beJUHEHHBIX CMBIC/IOBBIM CO/IeP>KaHUEM U
TIPUTO/IHBIX J71s1 00pabOTKU M repeiauu 10 KaHa/laM CBSI3H;
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4. TIpoLleCcC TepeHoca WM KOIHMPOBAHUS JaHHBIX M0 HEKOTOPbIM

MpU3HaKaM C OJHOT0 MeCTa Ha JIpyroe C Lie/ibl0 COPTUPOBKH, (pop-

MUPOBaHUS PE3YJIbTUPYIOLIUX JOKYMEHTOB.
3adaHue Ne 9. BribeprTe BepHOe yTBep)KIeHHE: 1IelT0UKa KOCTPOB, 3aXKH-
raroIfasicss Mpyu HeoOXoguMocCTH omoBetrieHus "T'oput - aa", "He ropur -
HeT" — 3TO:

1. nuHUS TlepeJjauu COOOITeHMS;

2. HeaJleKBaTHOe MOBeJ|eHre JIFOeM;

3. criocob 06paboTKM MH(pOpMAaILUK;

4. mmdpoBaHre UHPOPMALIUU.
3adaHue Ne 10. BribeprTe BepHOe yTBep)KJeHHE: B BBIUMCIUTEILHON
TeXHHKe B KaueCTBe OCHOBHOM UCMOJIb3yeTCS cucTeMa cuucsie-
HUS:

1. mecTHaALaTepUYHAS;

2. necsiTU4YHasi;

3. BOCbMepUuyYHas;

4. nBorUYHas.
3adaHue Ne 11. BribepuTe BepHOe yTBep)KAeHNe: CKAaHUPOBaHUe KHUTH
SIBJISIETCS OTlepaLyen JlaHHBIX:

1. Bepudukaimuy;

2. mpeobpa3oBaHus;

3. apXUBUPOBAHMUSI;

4. TPaHCIIOPTUPOBKH.
3aoanue Ne 12. I1peacTaBbTe AecaTUuHoe uncio 1023 B JBOUUHOM CHC-
TeMe.
3adaHue Ne 13. PacriosioxkuTe B Bo3pacTarolilei 1moc/aeoBaTeTbHOCTH
c/iefyrole eqUHULIBI u3mMepenust uHgopmaruu: 1K6, 1M6, 1T6, 1T6.
3adaHue Ne 14. Oripefienite, CKOJILKO JJBOMUYHBIX Pa3psii0B HEOOXOAMMO
JJ/11 KOIUPOBAHUSA JBa/ILIATU COCTOSTHUM.
3adaHue Ne 15. CKo/IbKO MH(POPMALIUU COLeP>KUTCS B OHOM paspsiie
JIBOMUYHOT'O UMnC/Ia?
3adaHue Ne 16. Kakoii 06beM namMsiTi moTpedyeTcst AJist XxpaHeHus 32
CUMBOJI0B B KoaupoBke KOI-87?
3aodanue Ne 17. Onpesenivte NOC/IeJHIO HUPPY CyMMBbI uncen 558 U 56g
B LLIECTHA/LIATEPUYHOU CUCTEeMe CUUCIIeHUSI.
3adanue Ne 18. OTcopTHpy#Te 110 BO3pacTaHUIO MOC/Ie/l0BaTeTbHOCTh
TeKCTOBBIX BeinuuH: 80; 8a; 10a; 100; 11a.
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3adanue Ne 19. YnopsimoubTe M0 yObIBaHHIO TTOC/I€JOBATE/TLHOCTD YHCET:
10 6ut, 20 6ut, 2 Oaiita.

3adaHue Ne 20. Onipesiente 00beM MaMATH, KOTOPBIN MTOTpeOyeTcs J71s
KOJUPOBKU (bpa3sbl «f momMHI0 uyjHOe MrHOBeHbe» B Unicode.

3aodanue Ne 21. [IpencraBbTe B 1eCITUYHOM CUCTEME pe3ybTaT CyMMUPO-
BaHusa 111>, u 1115.

3adaHue Ne 22. Yncna B ABoruHOM cucteme umerot Bua: 10101, u 10005.
Kakou BHJ1 UMeeT ux pa3HOCTh?

3adaHue Ne 23. TlpeacTaBbTe B JBOMYHOU CUCTEMe pe3y/ibTaT BbIUMCIIe-
st 27+2%+1.

3adaHue Ne 24. YTiopsiioubTe 110 BO3pacTaHUIO MOCIeA0BaTe/IbHOCTb UK-
cen: 558, 5516, 557. OTBeT:.

3adaHue Ne 25. YTIopsilounTh 10 yOBIBAaHHIO TTOC/Ie/OBaTeIbHOCTh YHUCEJT:
10 6urt, 20 6uT, 2 OGainTa.

3adaHue Ne 26. YKaKknTe, K KAKOMY TUITy OTHOCUTCSI MH(OpMaLys, Npe/-
CTaBJ/IEHHAs B BU/Ie CJIOB

3adanue Ne 27. Onpegenutb MHPOPMaI[MOHHBIN 00béM (pa3bl «S MOMHIO
Yyy/IHOe MTHOBEeHbe» TpHU aj(PaBUTHOM MOJAXOZE K OINpeesieHHu0 Koauye-
CTBa UH(OpMal1H, eC/TU CUWTaTh, UTO UH(OPMAIIMOHHAsE eMKOCTb OYKBBI
pycckoro angasuta paBHa 5 Outam. OtBeT: 24 cumBosa*5 6utr=120
6ur=15 GaiiT.
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2. OCHOBbI NOrmkn n norn4eCKNE OCHOBBbI
KOMIMBbIOTEPA

2.1. OCHOBHbI€E MOHATUA aNreépbl TOTNKK

Anzebpa n02uKu — 3TO pasfiesl MaTeMaTUKH, W3ydaroluil Jioruue-
CKUe BbICKAa3bIBAHUS Y JIOTUUECKHEe OTepalvy HaJl HUMU.

Jloeuueckoe e6bicKasbieaHue — 3TO J0O0e TOBeCTBOBATeIbHOE
rpeJiJIo’KeHre, PO KOTOPOe MOKHO OJHO3HAUHO CKa3aTh, UCTUHHO OHO
WK JIOKHO. TIpumMepsl: «cTyaeHT 1501 rpyrmbi», «B Topojie 6oee MuI-
NMoHA XuTestei» (6e3 yka3aHUS Ha3BaHUS rOpofia) — He SIB/SIFOTCS JIOTH-
YeCKUMU BBICKa3bIBaHUSMU. «VIBaHOB — CcTyAeHT 1501 rpymnrsl v KUBeT B
Cankr-ITeTepbypre», «B ropozse CaHkT-IleTepbypre 60mee MUIIMOHA »KU-
TeJlel» — 5TO JIOTUUeCKHe BbICKAa3bIBaHUSI.

CJ10Ba ¥ CJIOBOCOUETAHUS «HE», «1», «HUJIN», «EC/IH. .., TO», «TOrJa
A TOMBKO TOT/@» Ha3bIBalOTCA s102u4ecKumu cesiskamu. C 1X TIOMOLIbIO
(hopMHUPYIOTCSI cOCMaeHble 8bICKa3bleaHust 13 6osiee POCTHIX. J/1emMeH-
mapHble 8bICKA3bIBAHUS — He COJiep)KaT B cebe Pyrux BbICKa3bIBaHUM. B
npeabIAyIMX rpuMepax «B ropogie CaHkT-IlerepOypre 6osiee MusMoHa
JKUTeIen» — 37eMeHTapHOe BbICKa3biBaHWe, a «VBaHOB — cTygeHT 1501
rpymibl ¥ kuBeT B CaHKT-ITeTepOypre» — cocTaBHOe, TaK Kak €ro MOYKHO
pa36uThe Ha JBa Oomee mpocThix: «MBaHOB — cTyzeHT 1501 rpynmbD»,
«VBaHoB xuBeT B CaHKT-ITeTepbypre».

Inst Toro uToObI HMCCIe0BaTh OOIIMe XapaKTepHUCTUKU BbICKa3bi-
BaHUI M YIIPOCTUTH WX 3alMCh U aHanu3, abCTparupysich OT MpeaMeTHON
obacTH, K KOTOPOM OHU OTHOCATCS, HX 0003HaualT OykKBaMu
JIATUHCKOTO andaBuTa, U pacCCMaTPUBAIOT KaK JIOTUUECKHEe TepeMeHHbIe,
MIpUHUMaRO-11[e TOJIbKO /iBa 3HAUeHUs: «UCTUHa» U «JI0XKb». Harpumep,
[I/IS1 TIPYBE-JIeHHbIX BbILLIe IPUMEDPOB:

A = «MBaHOB — cTyzAeHT 1501 rpyrmmei»;

B = «MBaHoB >xuBeT B CaHKT-IleTepOypre»;

A u B = «/BaHoB — ctygeHT 1501 rpymriel v >kuBeT B CaHKT-
[TeTepOypre».

2.2. OCHOBHbIe norMyeckue onepauyum

Kaxkpass norvueckas CBsi3Ka pacCMaTpUBAeTCsl KakK orepalusi, pe-
3y/IbTaT KOTOPOU 3aBUCUT OT 3HAYEHUM BXO/ISIINX B HEE TepeMeHHbIX (TO
eCTb BbICKa3bIBaHWUM). [ljis yNpOLLEHUs 3alliChA BMECTO CJIOB «MCTHUHAa» U
«JIOXKb» UCTIO/MB3YIOT ABOMYHBIE [TU(MPBI: «MCTUHa» = 1, «10xb» = 0. Oc-
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HOBHbIE JIOTMYeCKre Omnepaliuv U UX pe3y/bTaThl MPU Pa3HbIX 3HAUEHUSX
BbICKa3bIBaHWI TIPUBe/ieHbI B Tabs1.2.1.

Tabmmma 2.1
OCHOBHBIe JIoruYecKue ornepanuuy (Mepapxusi CBepxy BHU3):
HassaHue O6o3HaueHre Pesynbrar
OTpuliaHre, MHBepCHs (CBSI3KA «HE») A, A A=0 A=l
A=1 ]A =0
KonbroHkuus, jior. yMHOXKeHue (cBa3- | A B,A&B, A=1,B_i11 A B=
Ka «i») AAB i, B OCTaJIbHBLX C/IgUastx —
A=0,B=0 AvB-=
HwusbroHKLus, yor. CriokeHue (CBs3Ka
AvB,A+B 0, B OCTa/IbHBIR CIyYasix —
«UJIN» _ 1
A=1,B=0,ToA B=
Vmrninvkanys (CBSA3KY «eCyIu. . ., TO», N
\ A B 0, B OCTa/IbHBIX C/IyYasix =
«H3... c1enyer», ... Biaeyer...» —> 1
35 . A=1,B=1 _)A~B=1
KBUBaJIeHLIUs], IBOMHAs UMIIIMKaLs A=0,B=0 ATB=1
(CBAI3KM «TOrJa U TOJIBKO TOTZa», -~
AB;AB & A=1,B=0A B350 ~
«Heo0X0MMO U [JOCTaTOUHO»,
A=0B=1 > A~B=0

«...paBHOCHJIBHO...»,

AHa/M3 COCTaBHBIX JIOTHUECKUX BBICKA3bIBAHWM yZ0OHO JienaTh C
TIOMOII[bI0 Mab6/1uy ucmuHHocmu. B HUX TIpe/iCTaB/IAIOT BCe BO3MO’KHBIE
KOMOHWHAIMK 3HaUeHWM 37IeMeHTapHBIX BbICKA3bIBaHUM, KOTOPbIE BXO/ST B
COCTaBHOe, U ero pe3y/bTUpYIOlljee 3HaUeHUs AJisI KakaAou u3 Hux. [Ipu-

Mepbl:
KOH'I::I-OHKL[I/IF[ M3BHOHKIINSA I/IMHJ'[I/IKaL[I/IH SKBI/IBaJ'IEHL[I/IH
A B | F=A*B A|B|F=A+B A|B| F=AB A|B| F=AB
010 0 010 0 010 1 010 1
011 0 01 1 011 1 011 0
1[0 0 110 1 1[0 0 1({0 0
1]11 1 111 1 1 ]1 1 111 1
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AHanu3 1oruueckoro BbicKa3biBaHus A uHe Buue A (A ® B IA)

AlB| Yi=h | Yo=B | Yi=AsYy | Ya=Y30Y;
0]0 1 1 0 0
01 1 0 0 0
1]0 0 1 1 0
1)1 0 0 0 0

OrTBeT: BbIpd’KE€HHE TOXAECTBEHHO JIO’KHO.

AHanu13 1oruueckoro BbicKasbiBaHusd A 1 He A unu B (A ® |Av B)

A|lB| YiI=A | Yo=AeY; | Y3=Y,vB
01]0 1 0 0
011 1 0 1
1(0 0 0 0
111 0 0 1

OTBeT: 3HaueHue BbIPAKEHMsI COBIMAaeT CO 3HaueHueM B mpu o-
oom A.

TakyKe Kak U Jijisl urMces, CyIeCTBYIOT 3aKOHbI, TI03BOJISIIOLLME TTPO-
M3BOJUTh TOXK/ECTBEeHHbIe TIpe00pa30BaHUs CI0XKHBIX JIOTUUECKUX BbIpa-
JKEHHUH K Oojiee MOHSATHOMY U yI00HOMY BHULY.

3ajlaHye; Mpe/ICTaBUTh B CUMBOJIaX JIOTUKW BbiCKa3biBaHUe «Ecau
3aBTpa OYZeT JOXK/b, TO S BO3bMY 30HTHK W/IM HUKY/]a HE TIOHY».

OtBeT: A = «3aBTpa OyzeT goXab»; B = «51 Bo3bMy 30HTHK»; C =
«f Hukypa He nouay». A B v C)

2.3. Jlornyeckue ocHoBbl 3BM

[laHHBIe B KOMITbIOTEpe 3allOMUHAIOTCS B IBOMUHOM CUCTEMe, U pe-
3y/IbTaThl IPOBEPKU JIOTUUECKUX BBIPAXKEHUN TOXKE MOXKHO MPeACTaB/ISATh
B IBOMUHOW cucTeMme. M3 3TOro ciieflyer, UTO OJHUA U Te >Ke yCTPOUCTBA
KOMITbIOTEpa MOTYT TIPUMEHSITBCS jist 00pabOTKY U XpaHeHHs Kak UMCIIo-
BOM MH(MOpPMALUM, TaK U JIOTUYECKUX MepeMeHHbIX. JjieMeHTapHble CXe-
MbI KOMIIbIOTEpa peam3yroT 00paboTKy curHana rno ¢dyHkiusam U, NI,
HE.

C momoripio 3Toro Habopa MOXXHO peajiM30BaTh JIFOOYIO JIOTHUe-
CKyH0 (DPYHKIIMIO, OMMCHIBAIOIyI0 pabOTy yCTPOMCTB KoMIibioTepa. Pac-
CMOTPHUM, K TIPUMEDY, CXEMY CJIOXKEHUSI OHOPa3PSAHbIX JBOUUHbBIX YUCET
C YUeTOM BO3MO>XHOCTH MepeHoca B CTapLIui pa3psj;

0+0=0;0+1=1;1+0=1;1+1=10>
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Ecnu 06a c/laraeMbIX paBHbI eJMHUIlE, TO CyMMa CTaHOBUTCS JBY-
3Ha4yHOU. B TOM paspsizie, B KOTOPOM HaXOAW/IUCh CJlaraeMble, IM0Jy4aeTcst
0, a eAVHMIIA TTIEPEXOJUT B CTapivii pa3psja. Beegem obOo3HaueHus: ciia-
raemble — A u B, 3HaueHHe CyMMbI B pa3psijie cjlaraeMbixX — S, repeHoC
B cTapimii pa3psiz — P, mepeHoc 13 miaziiero paspsja — Po,. Tabsuiia mc-
TUHHOCTH [IJI1 3HaUEeHUsl, 3TOr0 TIpUMepa BbITJIIIUT TakK:

Cnaraembie | Cymma B pa3psje | IlepeHoc B cTapmmi
cjlaraeMbIxX paspsj
A S B P
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1

3 3TOM Tab/UI[BI BUJHO, UTO 3HAaueHHe TepeHoca MOXKHO TI0JTy-
YUTh MO Orepalyy KOHbIOHKIMK: P = AeB. 3HaueHne CyMMBI B TpeX Tiep-
BbIX CTPOKAX I10JIy4aeTCs M0 Orepaliu U3bIOHKLINY, a TTIoC/IeJHee 3Haye-
HUe — 3T0o uHBepcus P, 1 Bcro Tabimily MOXKHO omrcaTh GyHKImeln S = (A
vB)e ] (AeB). OTta dyHKIMS OMMChIBaeT paboTy OAHOPA3PSAHOTO T0JTy-
CyMMaTopa IpoLjeccopa.

B mosHoM omHOpa3psAHOM CymMMaTope YUUTHIBAeTCS TPeTbe CJla-
raeMoe: BeJIMUMHA, MepeHOCMMasi B 3TOT pas3psif W3 MJaALlero paspsja.
O6o3HauuM ee Py. Tabiuiia UCTUHHOCTH C YUETOM 3TON BEJUUYHHBI BbI-
TJISAUT C/IeAYIOIMUM 00pa3oM:

Cnaraemsbie | Cymma B pa3psje | Ilepenoc B ctapmmu
c/1araeMbIxX paspsaj

~
=

9]
-

e =l = = =1
N = R = R = =)

[l Ll B el (=) [an)l Fan )l K]
—|o|o|R|o|R|—|o
[l Ll Kl K=l ol fenll fan )l fam)

3 TabnuIel BUAHO, UTO II€PEHOC B CTAPIINNA pa3psiJ Halo Je/aTh
TOTJla, KOr/a 3HaueHHe 1 MpUHMMAIOT XOTsS ObI /Ba C/laraeMbIX. DTOMY

cootBeTcTBYeT dopmyna P = (A B) v (BePg) v (AePy). [na 3HaueHUs
CYMMBbI BO BCeX CTPOKax, 3a UCK/IFOUeHWeM TMoc/aefiHel, MogxoauT (popmy-
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na Sy =(AvBvPy)*® P. [lng nocienHel CTpPOKU TOIUTCS BbIpaXKeHue S

= (A ® B*Pj). OkoHuaTesnibHasi popMysia, KOTOpasi OMUCHIBaeT pe3y/bTa-
Thl CYMMUPOBaHHUsI B OFHOpa3psIHOM CyMMaTOpe TMpPU BCeX BO3MOJKHBIX

BdPpHWAHTAX, BBIIVIAAWUT TdK:

S=(AvBvP))® FAv(A eBe P)

Tak ke Kak U B JIEKTPUUECKHX CXeMaX, /it 6a30BbIX THUIIOB JIOTH-
YeCKUX ITpeoOpa30BaHUM yCTAHOB/IEHBI YCJIOBHBIE 0003HAUEHMS], KOTOPbIE
o0/ieryaroT NMOHMMaHWe CIO0XKHBIX JIOTUUeCKUX cxeM. OHM OTPakaroT THUII
npeoOpa3oBaHus UH(OPMAIMK, OTB/IEKasiCb OT CTPYKTYPhl 3JIEKTPOHHOU
CXeMbl, KOTOpasi peaiu3yeT 3T0 npeobpa3zoBanue. Ha puc. 2.1 nipuBeieHbI
yC/I0BHbIe 0003HaUeHUs ITUX Mpeobpa3oBaHUM.

Cxema «1»

X & X%

Cxema «JIN»

X 1 XvY

Cxema «1-HE»

X 11 a XvY
—]
Cxema «HE»
X
*x— Q-

Puc. 2.1. YcioBHbIe 0003HaueHUs 0a30BbIX JIOTUUYECKUX /IeMEHTOB

Ha puc. 2.2 TlpuBesieHa ioruyeckast Cxema Tpurrepa. 9T0 yCTPOU-

CTBO MOXXET XpaHUTb 1 6ut uHbopma-
1ud. Tpurrepbl MCIONB3YHOTCA Kak
pa3psbl ONepaTUBHOU MaMATH U TaMs-
TH TIpo1jeccopa. B 0ObIUHOM COCTOSIHUH
Tpurrep xpaHut curdan 0. [lig 3anucu
1 Ha Bxog, S nogaetcs curHan 1. [1pou-
[l TIO cXeMe OH (hOpMHUpYeT Ha BbIX0/le
Q curHan 1 ¥ yCTOWUMBO XPaHUT €ro
MoC/ie TOro, Kak CUTHald S WCYe3HeT.
I171s1 TOoro, uT0ObI COPOCUTD 3TOT CUTHAJ
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N MOJIrOTOBUTBLCS K TpHEeMY HOBOT'O Ha BX0/, R mojjaeTcst curdan 1, KoTo-
PbIi IPUBOJUT TPUITEP K «HYJIEBOMY» COCTOSIHUIO.

2.4. Bonpochbl Ans camornpoBepKu no teme 2

3adaHue Ne 1.HaiiauTte cpeau 3a/laHHbIX JIOTUUECKUX (PYHKL[UNA TOX/ECT-
BEHHO JIOXKHYIO:

1. AuHe AunuHeA;

2. AuHeBuHeA;

3. AuHe AunuB;

4. AuneBunuA.
3aoaHue Ne 2. YKaxkuTe, KAKOW JIOTUUECKOM orepalii OHa COOTBETCTBYET
npuBe/ieHHast TabJvila UCTUHHOCTH:

A B F
1 1 1
1 0 1
0 1 1
0 0 0

3adaHue Ne3. YKaXkuTe, KAKMM BbICKa3bIBaHUEM SIBJISIETCS] YTBEPIK/e-
Hue:"2+3=4".
3aoaHue Ne 4. HaiguTe cpeaiy 3a/laHHBIX JTIOTUUECKUX (DYHKLIAU TOXK/e-
CTBEHHO UCTUHHYIO:

1. AuneAunuB;

2. A nnu He B unu He A;

3. AuHe AunuHeA;

4. AvHeBunuA.
3adaHue Ne 5. OnipefenuTe, NPy 3HAUEHUSIX BBITTOTHSETCS
paBeHcTBO Not A AND B = 1.
3aoaHue Ne 6. YKaxkuTe, Kak Ha3bIBaeTcsi jioruueckas onepanus AUB:
3adaHue Ne 7.YKaxxuTte, Kak 0003HauaeTCsi TOru4eckoe YMHOKeHHe J1Jist
MPOCTBIX BbICKa3biBaHUM A U B:
3adaHue Ne 8. TIpeacTaBbTe B CHMBOJ/IaX JTOTMKU BbICKa3biBaHUe «Eciu
3aBTpa OYZeT JOXK/b, TO S BO3bMY 30HTHK W/IM HUKY/]a HE TIOHY».
3adaHue Ne 9. YkaxxuTe HazBaHUe UHGOPMaLUK, TIpe/iCTaB/IsieMOu C To-
MOLL[IO CJIOB eCTeCTBEHHOI'O A3bIKa.
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3adaHue Ne 10. YKakuTe Ha3BaHWe JIOTUUECKOW onepaiuu A B

1. uuBepcus

2. KOHBIOHKI[US

3. IU3BIOHKL[US

4. AMITUKALYS
3adaHue Ne 11. YKakuTe, KAKOM JIOTUYECKOM Orepaliii COOTBETCTBYET
npuBe/ieHHast TabJvila UCTUHHOCTH:
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3. TEXHWHECKUE CPEACTBA PEA/TIM3ALNN
MHO®OPMALMOHHbIX NMPOUECCOB

3.1. 3Tanbl pa3BUTUS BbIYNCTTUTENIbHOW TEXHUKU

M cTopHio COBepIlIeHCTBOBAHMUSI MEXAaHU3MOB, 00/IeryaroIinx Bbl-
YKHCJIeHUs], MOXKHO pa3/ieJITh Ha TPU OCHOBHBIX 3Tara:

1) mexaHuuecKull: PeTUCTPUPYIOTCS MeXaHUUECKUe TepeMerrie-
HUS 3JIEMEHTOB KOHCTPYKLMU. TakK Kak IMPU 3TOM MOXKHO TIpeyCMOTPEeTh
nmoboe KOMMUeCTBO Pa3/IMUMMbBIX COCTOSIHUM, KOHCTPYKI[MU 3TOTrO JTara
OpHWEHTUPOBaHbI Ha JEeCATUUHYH) CUCTEMY CUWC/IeHus. B ucrtopun pasBu-
THS ITUX MeXaHNW3MOB MOYKHO BbIJIeJIUTh CJIeIYIOL1e Tarlbl:

— npocmeliwue pyuHble npucnocobneHus (nepuof c IV Thicsiuese-
THS [0 H.3). K HUM OTHOCSITCS TIa/IOUKH, CUeThI abaK: IIMHSIHAs I/IaCTHHKA
C >xesio6aMu, B KOTOPBIX OTpe/ie/IeHHbIM 00pa30M pacK/iaibIBa/IiCh Ka-
MeIlIKH, PYCCKH€e CUeThl: KaMelllIKM HaHW3aHbl Ha MPOBOJIOKY;

— 8blUUC/AUMe/bHble ycmpoticmea: apudhMoMeTphl pa3HbIX KOHCT-
pykuwmii (c cepeaunbl X VII Beka). [lepBbiii y00HBIM fJi pacueToB apud-
MoMeTp co3zan bnes Ilackans B 1642 roay. Ero maimHa mor/ia BbIIOJI-
HSITb CJI0’KeHHEe W BhIUMTaHUe umcen ¢ 6 — 8 pa3psagamMu 1 umesna HeOOIb-
e rabaputel. CrefyIoNUi 3Tan B MPUHI[UITHAIBHOM YCOBEPIIIEHCTBO-
BaHWU apudMoMeTpoB npuHajiexxuT Jleitbuuily. B 1673 rogy oH npe-
CTaBW/I MalllMHY, KOTOpasi MOrJjia BBIMNOJHATh YeTbipe apu(pMeTHUYeCKUX
JIeVICTBUSI;

— asmomamu3ayusi 8blYUCAeHUll — MeXaHUYecKrle yCTPOMCTBa, pa-
6oTaroiye Mo 3aZilaHHOM Tporpamme. Wes paspeneHvss uHGoOpMaliuy Ha
KOMaH/Ibl ¥ JaHHbIe MpUHAAIeXUT Yapab3dy b306umKy, KoTopelii B 1822
rofly TIpe[iCTaBW/ MaIlMHY, KOTOpas MOTJla paCCUUTHIBAThb TaOMMIIbI He
OUeHb CJIOKHBIX (QYHKLIUU.

B MexaHnueckux apudMoMeTpax UCI0/Ib30BasICs PUHLIAT PabOThI
YaCOBOr0 MeXaHM3Ma: CUCTeMa B3aMMOCBsI3aHHBIX 3y0uaThIX KOJeC pa3Ho-
ro JvaMeTpa, B KOTOPO# MOBOPOT Ka)KJ0ro Kojeca Ha O/IuH 3yOUuK COOT-
BETCTBOBAJI U3MEHEHUIO Ha eIMHULY ONpe/ieJIeHHOTO pa3ps/ia uYrcIia.

2) DnekmpomexaHuyecKulli — B CUETHBIX YCTPOMCTBAX HCIIOJIb3Y-
IOTCS1 3/IEKTPOMarHuTHbIe pesie (repBasi mosioBuHa XX Beka). [lepBasi ma-
IIIMHA TaKOro TWma Obljla MOCTpOeHa HeMeLKUM WH)XeHepoM KoHpagom
Ly3e B 1941romy. B 1943 romy mnosiBuivch mallivHbl Mapk-1, 3atem
Mapk-2, co3iaHHble aMepuKaHLieM ['oBapjoM DUKeHOM. JTU MalllUHbI
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BBITIOJ/IHS/IA aprdMeTUUecKre ornepaluu ¢ 23-3HauyHbIMU 1eCITUUHBIMU
yKc/iaMy ¥ paboTasy ropaszio ObICTpee MeXaHUUeCKUX.

3) D/1eKmpoHHbDIll — PeTUCTPUPYIOTCS He MeXaHUueCKue CMellle-Husl,
a COCTOSIHUS 3/IeMeHTOB KOHCTPYKLUU. [Ipy 3TOM 0OKazanoch yAobOHee BCero
WCI0/Ib30BaTh He [JEeCITUUHYH, a [BOWYHYK) CHUCTEMY CUUCIeHUs
(BK/TFOUEHO/BBIK/TIOUEHO, 3apsbKeHO/pa3psbkeHOo, eCTb KOHTaKT/HeT KOHTaK-
Ta). [TepBasi mammHa takoro tuna, ENIAC (Electronic Numeral Integrator
And Computer), 6bi71a co3mada B CIIIA moj, pyKOBO/ACTBOM TPYMIIbI CIie-
ranucToB ['oBapaa OuikeHa, /K. Moyunu, I1. DkkepTa v BBeJjeHa B 3KC-
rutyatanuio 15.02.1945 r.

[To snemeHTHOI 6a3e BbiAE/SIOT 5 TToKoeHU DBM (rieproib
yKa3aHbl YCJIOBHO):

— nepeoe NoKos/1eHUe — Ha 371eKTPOBAaKyyMHbIX Jlamnax (1945—
1955 r.r.);

— emopoe nokKos/ieHue — Ha TpaH3ucTtopax (1955-1965 r.r.);

— mpembe NokosjieHUe — Ha MUKpocxemax. Pa3pabaTbiBaroTcsi ce-
MeKCTBa MalllMH C eJUHOW apXUTEKTypOH, UTO MPUBOJUT K MPOrpaMMHOMU
COBMECTUMOCTH, T. €. TIpU TIOSIBJIeHWA HOBOM Mapku DBM ortmana HeoO-
XOJJUMOCTb TIeperrChIBaTh 3aHOBO BCe TIPOrPaMMbl, KOTOPhIe ObL/IK pa3pa-
6oTaHbI AJ1s nipeAbiAyiei Mmapku (1965-1970 r.r.);

— Yemeeépmoe nokos/eHue — Ha UHTerpaabHbIX Cxemax. JTO Cyle-
CTBEHHO YBEJIMUW/IO CKOPOCTb paboThl, yYMEHBIIWIO0 IHEProeMKOCTb,
CTOMMOCTb W rabaputbl DBM. [IpoucxoguT rnepexoj K TepCcoHaTbHbIM
OBM. Co31ar0Tcst MHOTOIPOL[eCCOPHbIE U MHOTOMAIlIMHHbIE KOMIL/IEKChI
(c 1970r.);

— nsmoe nokosjeHue — CYNepKOMIIbIOTepbl Ha OOMBIIMX HHTe-
rpajbHbIX cxeMmax. VMICo/b3yrOTCS MarHUTHBIE, J1a3epHble, rosorpaduye-
CKWe TPUHLWIIBI Pa3/IMueHUs COCTOSTHUKW. MalluHbl 3TOr0 MOKOJIEHUS
OPHEHTUPOBAaHbl Ha JIOTMUeCKOe TIporpaMMupoBaHue (0b6cay>KrBaHUe
9KCMEePTHBIX CUCTEM, T7I0X0 (h)OpMa/IM30BaHHBIX 3a/iau).

3.2. MpuHUUNbI PpadoTbl 3/IEKTPOHHON BbIUUCTUTENTbHOM
cCUCTeMbI

[Tepexo OT MeXaHWYECKOTO TPHHIIAIIA pab0Thl CUETHBIX 3/IeMeH-
TOB K 37IeEKTPOHHOMY B Pa3BUTHM BBIUKMCIUTETHHOW TEXHUKH O3HAMEHO-
BaJICsl pe3K1UM yBeJ/inueHrneM ObICTpo/ieHCcTBYS U 00beMa MaMsITH KOMIIbIO-
TepoB. JTo yuen /I>koH ¢oH HelimaH B cBoeM floK/azie pu (hOpMY/IUPOB-
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Ke OCHOBHBIX IMPHHLIUIIOB, 110 KOTOPbIM J0/DKHBI (PYHKLIMOHHUPOBATh 1
CTPOUTHCS KOMITbIOTEpPHI (1945 1.):

1. BO3MOXHOCTB BBOZ]a TIPOrPaMMbl U UCXOZHBIX JAHHBIX B Ma-
MSATb KOMITIbIOTEPA.

2. Ncnonb3oBaHue ABOUUHOIO KOZA [1J1s1 BHYTPUMALLIMHHOIO Mpe/-
CTaBJ/IeHUS] KOMaH/| Y [JaHHbIX.

3. CuunTbiBaHue MepBOU KOMaH/Ibl U3 STYEMKHU NaMATU U OpraHu3a-
1[1isI €€ BBITIOJIHEHUSI.

4. OpraHu3alus aBTOMaTUYeCKOro yripaBjieHUs oc/ieoBaTe lb-
HOCTBIO BBITIOJTHEHUS TIOC/IeIVIOIMX KOMaH/I.

17151 peanu3aliiu 3TUX NPUHLIATIOB KOMITBIOTEp I0/DKEeH ObITh
CHab>KeH:

1. BHemrHuM yCTpOMCTBOM /1Ji1 BBO/a/BbIBO/IAa MH(OPMALIUH.

2. ApU(pMeTHKO-TOTUUECKUM YCTPOMCTBOM J1Jisl BHITTO/THEHUS
apu(MeTUYeCKUX U JIOTUUEeCKUX Orepalyu.

3. YCTpoKrcTBOM ymnpaB/eHus Ji OpraHu3aLyy MopsifKa BbITIOJI-
HeHUS [POorpamMm.

4. 3anOMUHAKLIMM YCTPOUCTBOM [IJI1 XPaHEHWs IPOrpaMM U J1aH-
HBIX.

[IpyHIMNIMaTbHAs CXema B3auMO/eUCTBUS MepeurC/IeHHbIX BbILe
YCTPOUCTB Tpe/CTaBieHa Ha puc. 3.1.

IIpoueccop: BHeliiHee ycTpolicTBO

YCTpoKCTBO yripaBiie-
HUS

Y

ApudmeTrko- [TamsTe

JIOTUYeCcKoe YCTPOUCTBO

/]

Puc. 3.1. O61rjast cxema opraHHM3aIivy CBs3el B KOMITbIOTepe (OZMHapHbIe
CTpeJIKU — MyTH Y HarlpaBJ/ieHus repe/laul yIpaB/sSOL[MX CUTHA/IOB, JBOMHbIE — ITyTH
Y HaripaBJ/ieHus IBW>KeHUs1 MH(OpMaLH).

[TpuHLMMBI, U3M0KeHHbIe B JoK/aje [I)koHa ¢oH HeiimaHa wuc-
T0JIb3YIOTCSI B KOMITbIOTEpPAX BCeX TOKOJIeHWM, KOHEUHO C JeTaau3alyeit
CTrIoco00B peaslbHOT'O BOTUIOIEHHST YKa3aHHBIX 0/I0KOB 1 CriocoboB opra-
HU3allU1 CBS3eM MeXKy HUMU.

36



3.3. CocTaB U HazHauyYeHNe OCHOBHbIX 3J1IeMEeHTOB
NnepcoHa/IbHOIo KoMmnbioTEepa

O06o0marone TEPMHUHBI

— @bIYUC/IUMe/IbHAS MEeXHUKA: COBOKYMHOCTb YCTPOMCTB, MpeJHa-
3HaueHHBIX [jIsI aBTOMAaTUUYeCKOW WM aBTOMAaTU3MPOBAaHHOUN 00pabOTKU
JTaHHBIX;

— @blYuC/AUmMesabHAA cucmema: Habop B3aUMOJENCTBYIOIINX MeX-
Iy OO0 yCTPOMCTB | TpOrpaMM, MpeHa3HaUeHHBIA A1 00C/Ty >KMBaHUS
0JTHOTO pabouero yJacTka;

— apxumekmypa 3BM: onucaHue TPUHIIUIIOB AeNCTBUs, UHHOP-
MalMOHHBIX CBSi3el Y B3aUMHOT'O COeJMHEeHHsI OCHOBHBIX y3/I0B KOMIIbIO-
Tepa.

— KOH(puzypayus annapamHasi / npo2pammHast: COCTaB annapar-
HBIX / TIPOTPaMMHBIX CPe/ICTB, BXOASIIUX B BbIUNCIUTEBHYIO CUCTEMY;

— hardware: coBOKynmHOCTb aninapaTHbIX CPe/ICTB KOMITbIOTepa.

Bujbl BHyTpeHHel NaMATH

— onepamueHas (O3Y): sHepro3aBucumas. Tun namsatu: RAM
(Random Access Memory) — naMsaTb MpSIMOro AOCTyMa. JTO O3Ha-uaer,
yTO BpeMsi oOpallleHus K Jit000 siuelike rMaMsaTy OIMHAKOBO;

— K3w-namsamyp: 3Hepro3aBucumas. CsepxorepatuBHoe 3Y He-
6osbII0r0 00BEMa A1 0OMeHa nH(popMaler Mexxay O3Y ¥ MHUKpOMpo-
1jeccopoM. KoMrieHcHpyeT pa3HUIy B CKOPOCTU PabOThI 3TUX YCTPOMNCTB;

— nocmosinHasi namams (I13Y): sHeproHe3aBUcCuUMasi, TpefHa-
3HaueHa A1 XxpaHeHusi BIOS (basic input/output system), mporpamm 3a-
MyCcKa ¥ 0CTaHOBKU KommnbroTepa. Tun namsatu ROM ( Read Only Memo-
Iy) — TOJIbKO Ji/Is1 UTEHUS;

— CMOS RAM: sHeproHe3aBucHmMasi, sHepromnorpebieHue obec-
reuyrBaeTCsl BHYTpeHHel Oarapeiikoil. Vcrionb3yeTcs [Aisi XpaHeHUs] WH-
¢dopMaLiii 0 KOHUTypaluM KW cocTaBe 00OpyAOBaHUs KOMIIbIOTepa, a
TaK)Ke 0 PeXKUMax ero paboThl;

— flash memory: sHepronesaBucuMas, repernporpaMmmupyemast
MOCTOSIHHASI TIaMSITh;

— audeonamsimb (VRAM): sHepro3aBucumas, npejHa3HaueHa
JUIs1 XpPaHeHUsI 3aKOAMPOBaHHBIX M300paXkeHU.
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Buapi BHeinHeln namsTu (B3Y)

B3Y ucnonb3yroT Ajs AJUTENbHOTO XpaHeHUs] MpOorpaMM U [laH-
HBIX B IBOMYHOM Kojle. Bce BU/IbI TaMsITU TOr0 Ha3HAauUeHWsl IHeproHe3a-
BUCHMBbIe.

— Jicécmkuti ouck, eunuecmep, HDD: Hard Disk Drive;

— 2ubKuti duck, Floppy Disk: B HacTosII[ee BpeMsi IPaKTUUeCKU He
WCII0/Ib3yeTCS;

— onmuyeckue ducku: CD-ROM (Compact Disk Read Only Mem-
Ory) — 0/IHOpa30Bas 3aBO/ICKasi 3allvCh, Jajiee — TOMbKO curTbiBaHue. CD-
R (Compact Disk Recordable) — ogHopa3oBasi 3anuch Ha KOMITbIOTEpe,
nanee — Toibko cuutThiBaHue. CD-RW (Compact Disk ReWriteable) —
MHOT'OKpaTHas repe3aruch Ha Kommbiotepe. EmMkocts oT 700 M6 10 1,5
I'6;

— yugposbie sudeoducku: DVD-ROM, DVD-R, DVD-RAM,
DVD-RW. EmkocTts fio 17 I'6;

— cmpumepbl — HAKOTIUTe/TM Ha MarHUTHBIX JIeHTaX, UCIIOMb3YIOTCS
J7Is1 pe3epBHOT0 KOTTMPOBaHUs 60/IbIINX 06beMOB MH(MOPMALIUU.

IIporueccop

— YeHMpasabHbIli Npoyeccop CoJepKUT: Y'Y (YCTPOMCTBO yIpaB-
nenusi), AJIY (apu(pmMeTHKO-T0rhYecKoe YCTPOMCTBO), PErucTpbl (3Je-
MEHTBI TIaM$SITH), CYETUMK KOMaH/], K31lI-TlaMsITh, MaTeMaTUueCKuii COTpo-
reccop. Kpenutcst Ha MaTepuHCKOM 1y1aTe. OCHOBHBIE TlapaMeTphbl: Mak-
moeast yuacmoma — BAUsieT Ha CKOPOCTb BbINO/IHeHUst KoMaH/, (ot MI' 1o
['Ti) ¥ 0AuHA MAWUHHO0 €/106d — KOJIMUECTBO OWT, KOTOPOe MOXKeT
ObITH 00paboTaHO 3a OJIUH TaKT (0OBIUHO KpaTHO GaiiTam)

— mpuzzep, pa3ps0 — 371eKTPOHHAas1 CxeMa [ijisi XpaHeHUs OJHOU
JIBOUUHOU LIU(PHI;

— pe2ucmp — siueiika TaMsITH TIpoLjeccopa /iJisi KpaTKOBPeMeHHOT0
XpaHeHus JJaHHBIX WM KOMaH/bl B TIpOLiecce ee BBIOTHEeHMUS.

CucreMHbIH 0/10K

— MamepuHcKas (cucmemHas) n1ama: VCroJsb3yeTcs J/s1 Kperl-
JIEHWsSI OCHOBHBIX YCTPOWCTB KOMIIbIOTepa (riporeccopa, O3Y, I13Y, Kaw-
naMsTh, UHTepdelCHble CXeMbl IITMH, THe3/la paciiupeHui (C/10ToB), 0bs-
3aTe/ibHbIe CUCTEMHbIE CPe/ICTBAa BBO/A/BBIBOA).

— WuHa (Mazucmpasab, cCUCMeMHasl WUHA): BKIIOYaeT B ce0st wiu-
Hy OaHHbIx (pa3psifHOCTh 8, 16, 32, 64 6ura), wuHy adpecoe (pa3psij-
HOCTb 16, 20, 24, 32, 36 6uToB) U wuHYy ynpaeaeHus. ObecreurBaeT 06-
MeH UHbOopMalLier MeXXy NpolieCCOpOM U YCTPOMCTBaMU KOMITbIOTepa.
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Peanu3yeTcs Kak My4oK MPOBOZOB, MO Ka)K/JOMYy U3 KOTOPBIX MepeaeTcs
1 6ut uHdbopmaii. COBOKYITHOCTb TIPOBOJIOB, TI0 KOTOPBIM Tepe/jaloTCs
agpeca O3Y, — adpecHas wuHa, JAaHHBIX U3 3TUX a/IpeCOB — WUHA OAH-
HbIX, CUTHAJIOB, OTIpe/ie/IsIIoIUX XapakTep oomeHa uHdbopMalyeli 1o mMa-
rucTpanu (CUMThIBaHWeE, 3arvCh, CUHXpPOHM3al[usi oOMeHa MHbopMalyeit
M€Ky YCTPOWCTBaMHU U T.[I.) — WUHA ynpae/aeHusl.

— nopmbl: pa3beMbl, C MOMOIIbI0 KOTOPBIX K KOMIIbIOTEPY TOJ-
K/TIOUAlOTCSl BHeIllIHWe ycTpolicTBa. OHU BbiBe/leHbl Ha 3aJ[HIOIO T1aHe/Ib
cUCTeMHOTro 0JI0Ka.

— nocnedosamesbHble nopmbl (COM1, COM?2): niepe/iatoT 3Ji1eK-
TpUYeCcKre UMITy/IbChl OJWH 3a JpyruM. K HUM MOK/IH0Yal0T MBIIIb U
BHEILIHUK MO/IEM.

— napanieabHbiti nopm (LTP): obecrieuriBaeT 0ojiee BBICOKYIO
CKOPOCTb Mepejiauv MH(POpMaLUU, YeM Moc/ie[oBaTebHbIe, TaK Kak repe-
JlaeT OJHOBPEMEHHO 8 3/1eKTPUUeCKHUX HUMITY/IbCOB, K HEMY TOZK/IIOUaT
TIPUHTED.

— USB-nopmbi (Universal Serial BUS — yHuBepcasnbHasi riociefio-
BaTe/bHas IIMHA): 00ecrieunBaloT BLICOKOCKOPOCTHOE TOJK/IIOUeHue Tie-
pU(EepUMHBIX YCTPOKCTB: CKaHePOB, LIM(MPOBBIX KaMmep.

— PS/2-nopT: 00BIYHO MOAKII0YAETCS K/IaBUaTypa.

YcrpoiicTBa BBOAA

YcTpoiicTBa BBOZIa Mpeo6pa3yroT WH(OpMaIHIO U3 eCTeCTBeHHOU
(dbopMBbl, IOCTYITHOM OpraHaM UyBCTB UesiOBeKa, B IBOMYHYIO (JOPMY:

— K/1aguamypa: Jiji1 BBOZia TeKCTOBOU MH(OpMaLuy;

— CKaHepbl: J/1s1 TEKCTOBOM M rpaduueckoit UHpopmaruu, 3aduk-
CUPOBAHHOM Ha Oymare;

— Oueumatizepsl (rpaduueckue TIAHILIETHI): ST BBoJa rpadude-
CKOM H(popMaluu 6e3 MpoMeXXyTOUHOM duKcaly eé Ha Oymare (oHa pu-
CyeTCs Ha CrieljuaJbHOM I/IaHILIeTe CBETOBLIM TTEPOM);

— MAHUNy/1s1mMop Mbllib;

— MAHUNy/As1Mop 0HCoOUCMUK — HaK/IOHbI PYYKH 3KBHUBAJIEHTHBI
repeMeleHUI0 MBILIH, [/ UTPOBBIX NPOrpaMM;

— MaHunyasimop mpek00/1 — BCTPOEHHBLIM B CTAllMOHAPHBIA KOP-
MyC IIapyK, TPOKPYTKa KOTOPOTO SKBHBA/IeHTHA MepeMelleHUI0 MBIIIIN.
Kcmnonib3yeTcsi B ONTUUECKUX MBIIITKaX U HOyTOyKax;

— MAHUNy/aA9Mop NneHMayc — NoxXo)X Ha IapUKOBYIO PYUKY, Ha
KOHLIe KOTOPOW HaXOJUTCS y3€eJ1, PETUCTPUPYIOLUN e€ TlepeMelleHus;

— yucpposble sudeokamepbl U pomoannapambi;
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— MUKPO(OH.

YcrpoucTBa BeIBOjA

YcrpoiictBa BbiBojla MpeoOpa3yroT HMHGOPMALUI0 U3 JBOUYHOMN
(opMBbI B ecTeCTBeHHYO (hOpMY, JOCTYMHYIO OpraHaM 4yBCTB Ue/I0BeKa:

— moHumop. OCHOBHbIE XapaKTePUCTUKU: TUIl 3KpaHa, pa3Mep K-
paHa Mo AguaroHanau (0ObIYHO B [rOiMax), paspellaroljasi CrioCOOHOCTb.
7151 >KUTKOKPUCTA/UTAYeCKUX MOHUTOPOB — yToJ1 0630pa.

— adanmep: yCTPOUCTBO Jjisi CoeiMHeHUsI 0/I0KOB KOMITbIOTEpa C
pa3HbBIMU criocobamMu TIpe/icTaBaeHUsT UHGOpMaLUY;

— KOHMPpOo/1/1ep: YCTPOUCTBO /11 CONPSDKEHUST pa3HbIX YCTPOMCTB U
yTpaB/ieHus1 UX paboToi.

— NpuHmMepbI: MampuyHsle, cmpyliHble, Aa3epHble. Pa3nuyaroTcs
110 CrI0co0y TeuaTy;

— n1ommepbl (rpadONIOCTPOUTENN): BHIBOAST JOKYMEHThI O0JIb-
IIIMX pa3MepoB (UepTeu, TijlaKaThl U T. I1.);

— aKycmuyecKue CimepeoKo/10HKU.

3.4. Bonpocbl gnsa camonpoBepku no reme 3

3adanue Ne 1. YKa)KniTe Ha3HaUeHUe CUCTEMHOU IIUHBI (MarucTpain).
3aoaHue Ne 2. YKaXkuTe yCTPOMCTBA, pa3melljaeMbie Ha MaTePUHCKOU
riare [1K.
3adaHue Ne 3. YKaxuTe, K KAKOMY [MOKOJIEHHIO OTHOCSITCSI TTIepCOHa/IbHbIe
KOMIIbIOTEPBI.
3aoaHue Ne 4. Kak Ha3bIBatOTCS 3/IeKTPOHHbBIE CXEeMBbI [IJ1s1 yIIpaB/IeHUs
BHEILIIHUMH yCTPOUCTBAMU?
3aodanue Ne 5. Ha Kakux BUjlax BHeIIIHeH TaMsITH HeBO3MO)KHO CTyUYallHO
cTepeTb UH(OPMALUIO?
3adaHue Ne 6. [To KakoMy MpH3HAKY KIaCCUDULIMPYIOTCS IPUHTEPHI?
3adaHue Ne 7. Uto 0003HaUaeT TEPMUH «aZamnTep»?
3adaHue Ne 8. YKakuTe yCTPOMCTBA, KOTOPbIe He BXOJSAT B COCTaB BHYT-
PEHHEeU MaMsITU COBPEMEHHOI0 KOMITbEOTEepa.
3aoaHue Ne 9. YKaxkuTe, Kakie U3 Ha3BaHUM OTHOCSITCS K yCTPOMCTBaM
BbIBO/IA JJaHHBIX:

1. ioTTep;

2. mipoueccop;

3. OJIOK MUTaHUS;

4. MOHUTOP;

5. CKaHep.
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3adaHue Ne 10. YKaKnTe yCTPOKCTBA, KOTOPbIE BXOZSAT B COCTaB BHYT-
PeHHeM MaMsATU COBPEMEHHOT0 KOMIIbIOTepa.
3adaHue Nell. YKakuTe, Kakve U3 Ha3BaHUM OTHOCATCS K YCTPOMCTBaM
BBO/IA JJAaHHBIX:

1. >KeCTKUH TUCK;

2. MBIIIIb;

3. npuBog CD-ROM;

4. I>KOUCTHUK;

5. perucTphl.
3adaHue Ne 12. YKa)kuTe yCTPONCTBO XpaHeHUsI IaHHbIX, KOTOpoe pabo-
TaeT TOJIbKO MPH BKIHOUEHHOM MUTaHUU:

1. I13Y;

2. TMOKWI MarHUTHBIN JINCK;

3 03Y;

4 >)KeCTKUM JTUCK.
3adaHue Ne 13. YKakuTe, Kakve 13 MPYUBeIeHHbIX YTBEP)K|€HUH SIBJISIFOT-
CS1 BEDHBIMU:

1. ceTeBasi myiaTa He sIB/IIeTCS YCTPOMCTBOM IIpUeMa-liepefauu
JTaHHBIX

2. KOMITaKT-IUCK - 3TO OrepaTUBHas MaMsTh

3. TMOKUI MarHUTHBIN JMCK - 3TO [IOJITOBPeMeHHas IaMsITh

4. B MOHUATOpAaXx Ha XXUJKUX KPUCTa/I/IaX OTCYTCTBYET 3JIeKTpOoMar-
HUTHOe u3nyueHre Bonpoc Ne 14. YkaxxuTte HanuboJiee BaXkKHbIe
XapaKTePUCTUKU XKUJKOKPH-CTA/UTMYECKOTO0 MOHUTOPA:

1. uBeT (hoHa OKHa;

2. pu3nuecKuii pa3mep KpaHa;

3. 00béM XpaHUMBIX JJAHHBIX;

4. ckopocTh 06paboTKH HHMOPMAIIH;
5. yroJi o630pa.
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4. NPOIrPAMMHbBIE CPEACTBA PEATM3ALUN
MHO®OPMALIMOHHbLIX NMPOLIECCOB

IIpoepammHoe obecneueHue 3BM (I1O) — 3TO MHOKECTBO IIpO-
rpaMM, KOTOPbIE€ HCIOJIb3YIOTCS WM MOTYT OBITh MCIO/Ib30BaHbI HA KOM-
MIbIOTEpE.

COBOKYITHOCTb BCE€X ITPOrpaMMHBIX CpPe/ICTB KOMITbIOTepa U Tpe-
OyIOIIMXCA UM ZIaHHBIX 00BIUHO 0003HAYAlOT TEPMUHOM Ssoftware . 1o Tu-
ny (PyHKIMM, KOTOpbIe BBITOMHSIOT MPOrPaMMbI, BBIJEISIOT TPU OCHOB-
HBIX Tpynnbl [10: cucmemHoe, uHCmpymeHmasabHoe, NPUK/AaoHoe.

K Hemy Takke OTHOCSIT 00/IaCTH [1eTeTbHOCTHA, HeOOXOAUMBIE [IIs]
MIPOEKTUPOBAHUS U pa3pabO0TKU IMPOrpamMM pa3HOro THUTIa:

— TeXHOJIOTUU TIPOeKTUPOBaHUS TPOrpaMMm (HUCXOJsilijee, BOCXO-
JsitTiee TIPOEKTUPOBaHKe, CTPYKTYPHOe, 00beKTHO-OpPHEeHTHPOBAHHOE MPO-
rPaMMHPOBAHHUE U T. 11.);

— METO/Ibl OTJIAJKU U TeCTUPOBAHUS IMPOTrPaMM;

— aHa/IM3 KauecTBa paboThI Mporpamm;

— IOKYMeHTUPOBaHUe MPOrpaMm U T. II.

4.1. CucteMHoe nporpamMmmHoe o6ecnevyeHne 3BM

CucmemHoe ITO ob6ecnieunBaeT 3¢ deKTHBHYIO paboTy arirapaTy-
pbl KOMMbIOTepa. OCHOBHBIE TUITbI CUCTEMHBIX TTPOrPaMM:

— onepayuoHHas cucmema (OC): COBOKYITHOCTb TIPOTpaMM, TecC-
TUPYIOLLMX BCe YCTPOMCTBA KOMITbIOTEPA M YIIPaB/SIOIIMX UX paboToH, a
TaK)Ke OpraHU3YIOIIUX B3aUMO/IeliCTBUe TI0/Ihb30BaTe/isi C KOMITbIOTEPOM
(mosb3oBaTtenbckuii uHTepdetic). OcHoBHbIe GhyHKIMU OC:

— 3arpy3Ka MporpamMm B OrepaTUBHYIO TaMsITh U YIIpaBieHUe XO-
JIOM UX BBITIOJTHEHUS,

— 0OMeH aHHBIMU MEXX/1y BBITTOTHSFOIIEICST IPOrpaMMOM U BHeIII-
HHUMH 3allOMHHAIOI[MMU YCTPOMCTBaMU;

— o0cy)KuBaHMe HeCTaHIaPTHBIX CUTYAI[U B XO/e BBITOTHEHMUS]
MIPOrpamMMBbl;

— ITUKJT paboT 110 OKOHUaHUI0 pabOoThI POTPaMMBbl;

— OpraHu3aljusi XxpaHeHus ¥ MorcKa WH(OopMaluu Ha BHEILIHKUX HO-
CUTeJISIX;

— opraHu3aiusi uHTepdetica 1oJib30BaTe/is;

— BBITIOJIHEHUE CepBUCHBIX (DYHKIMM: (hOpMaTUPOBaHUe [IUCKOB,
KOMUpPOBaHue (DaiyioB U T. .
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OcHoBHbele OC: MS DOS — ofHormo/sb30BaTe/bCKasg U OLHOIPO-
rpamMHasi OC, B KOTOpOM Bce KOMaH/ibl 10 paboTe ¢ daiilaMu 10/1b30Ba-
Te/b JI0/DKeH Obll HabupaTh BpPy4YHyIO B TeKCTOBoM pexume; UNIX,
LINUX - wucnonb3yroTcs Ha cepBepax cetu HHrepHeT; Windows
NT/2000/XP/8 — wmHoromporpaMmHbie, MHOI'OIOJ/Ib30BaTe/IbCKUe, CeTe-
Bble OC; Android — noptaTuBHast (ceTeBasi) orepalMoOHHasi CUCTeMa OCHOBAH-
Has Ha dape LiHUX, IMMprUMeEHsIeMdsd B KOMMYHHKATOPAX, IVIAHIIETHBIX KOMIIbIO-
Tepax, 3JIeKTPOHHBIX KHHUraX, [IU(GPOBBIX MPOUrphIBaTe/IsAX, HaPYUHbIX Yacax,
HeTOyKaxX ¥ CMapTOyKax;

— onepayuoHHble 000/10YKU: YJyUIIalOT TO/b30BaTeIbCKUN WH-
Tepdetic, mpeaycmotpeHHbii B OC. Tabmuunbie o6o/0uku (Norton Com-
mander ayg MS DOS, Far Manager u Norton Navigator a/1 Windows)
TIpe/ICTaB/ISIFOT KaTaJlor'u B BU/le TEKCTOBBIX TaO/MI] U OCHOBHbIE KOMaH bl
MaHUNYJISIUK C (alijlaMd MOXHO He BBOAMWTH BPYUHYHO, a 3aIlyCKaTb
(bYHKI[MOHA/ILHEIMU K/laBUIllaMU. B rpaduyeckux obosioukax /s yKasa-
HUs TUNa (ailyia UCoJb3YIOTCsl rpadruecKre 3HAUKM, s 3aKa3a THUIIO-
BBIX [IeHCTBUI — Crerya/ibHble CrIoCOObl yKa3aHus Ha HUX (Ie/TUKH MbI-
IIbI0, TOpsTYMe K/IaBUIIIM BMECTO BBO/|a MOJIHOTO TEKCTa KOMaHz). OTH
000/10UKM UCTIOMB3YIOTCS BO BCeX Bepcusix Windows;

— Opatieepbl: TIPOTPaMMbI, KOTOpbIe PacIIupsOT Bo3MoxKHOCTH OC
M0 yrpaB/ieHHto paboTol yCTPOMCTB KOMITbIOTepa. TexHUUecKasi peasnu-
3alusi OJJHOTO M TOTO K€ THIa YCTPOMCTBA B pPa3HbIX MOJE/SAX CYILeCT-
BEeHHO pa3nuuaetcsi. s Toro, utoObl coriacoBath ee paboTy C ocTasb-
HbIMU YCTPOMCTBaMH, JJ/151 K&KI0U MO/IeJId OJJHOTO U TOTO K€ YCTPOMCTBA
pa3pabaThIBalOT CrieliraabHYI0 TporpaMmmy — fpaiiBep. B mpotiecce ycra-
HOBKM OC ormpefienisieT TAM U KOHKPETHYH0 MO/Ie/ib KaKJ0ro yCTPOMCTBA
KOMIIbIOTEpA U 3arpy’kaeT COOTBETCTBYIOLMN eMy AparBep;

— ymu/umbl, (Cep8ucHble Npo2pammbl): HeOOJIbIIINEe TIPOTPaMMBbI,
BBITIOJTHSIIOIHE JeHCTBUSI 0OC/Ty>KMBAFOITIIET0 XapakTepa W YBeJIYMBAlO-
e 3(pdheKTUBHOCTh pabO0Thl OT/e/NbHBIX yCTPOMWCTB, HarpuMmep, Ipo-
rpaMMBbI ZiJIsl IMarHOCTUKM pa3inuHbiX ycTporcTB (Scandisk, Check Disk),
MpOrpaMMbl ONTUMH3ALAN, «KSIIMPOBaHUS» W AUHAMUYECKOT0 CXKaTHhs
JIACKOB, U T. I1.;

— apxueamophbl: TIpOrpaMMbl, KOTOpble MepenuchiBalOT (aiiibl B
CKUMalolleM WX Kojle, UCTIO/b3YHTCS AJs1 TIOArOTOBKM (halijioB K rmepe-
CbLJIKe T10 CeTH U [I/Isl XpaHeHHs1 1yO/IMpYIOIIMX KOMUi BaykKHOM nH(MOpMa-
uu;
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— aHMueupyCHble NPO2PAaMMbl: TIPOBEPSIIOT Yy)Ke HUMeRoLuecs B
KOMITbIOTEPE ¥ BHOBb MOCTYTAOIIME B HEIO0 MPOrpaMMbl Ha Ha/IMUWe [lei-
CTBUH, KOTOpPbIe MOTyT noBpeauTb OC nu (haiisibl MoJb30BaTes.

4.2. ®annoBana cTpyktypa OC. Onepauuu c daiinamm

daiin — 3TO UMeHOBaHHasi COBOKYITHOCTh JTFOOBIX ZJaHHBIX, pa3Me-
II[éHHasl Ha BHEIITHeM 3allOMHUHaloIl[eM yCTPOMCTBe M XpaHuMasi, 0bpaba-
ThIBaeMasi U repemMeliriaeMasi Kak eiIiHOe 1iejioe.

COBOKYITHOCTb TpaBWI U MPOrpaMM, MO KOTOPBIM BBITIO/IHSFOTCS
oriepauyu ¢ ¢alinamu, HasbiBaeTcs ¢pailioeoti cucmemoti. OCHOBHbBIE U3
Hux: FAT (File Allocation Table) — vcrosib3yeTcsi B onepaijoOHHbIX CHUC-
TeMax Aysi 16-u u 32-x pa3psaHbix npotieccopoB, NTFS (New Technolo-
gy File System) — ucnosib3yetcsi, HaumHasi ¢ OC Windows NT gns 32-x u
64-x pa3psHbIX MPOLeCCOPOB). B HKMX MOJib30BaTe/IO TIPEOCTaB/ISIOTCS
C/ielytolre BO3MOYKHOCTH:

— CO3/laHKe MarokK;

— KOTNMpOBaHue, NepeMellieHre, neperMeHoBaHue U yiajeHre
¢aii/ioB U Marnok;

— HaBUTalys 10 (aioBoM CTPYKType

— 3aIyCK MPOrpaMM U OTKPbITHE JOKYMEHTOB;

— CO3/laHue SIPJIbIKOB;

— CTaHJ|apThl /1 0003HaUeHUs MyTH K Qaiiny: abCOMOTHBINA U OT-
HOCUTe/IbHBIN azipec (paiia. AGCOMI0OMHDBIU adpec HAUMHAETCS yKa3aHUeM
[IMCKa, Ha KOTOPOM pacrio/ioKeH (paiisl, U Jajee Moc/ae[0BaTe/IbHO Yepes
CUMBOJT «\» (OOpaTHBIM CJIeI) MepeurC/IIOTCS BCe TIanKH, KOTOphle crie-
JlyeT OTKpPbITb, UTOObI HAlTU HYXHbIN (haiin. B omHocumeabHom adpece
yepe3 CMMBOJI «\» Mepeurc/ieHre TaroK BeJeTcsl, HAuMHasi OT TOU, KOTO-
pasi aKTMBHA B JIaHHBIK MOMeEHT. [/1s1 mepexo/ia B MarKy HWKHETro YPOBHS
ciefyeT yka3aTb MMs 3TOUW manku. Ilepexos B Mamnky BepxXHero YpPOBHSI
BHE 3aBHMCHMOCTH OT ee pea/lbHOro Ha3BaHHs 0003HadaeTcsi CUMBOJIOM
«..» (B TOUKM).

@aiis1 xapakTepr3yeTcsi CBOMCTBaMU U aTpubyTamu. VX 3HaueHust
yKa3bIBalOTCs B UA/IOrOBOM OKHe «CBOMCTBa», KOTOpOe OTKPBIBAETCS 110
KomaHjle «CBOMCTBa» B MeHI0 «®aiii» U B KOHTEKCTHOM MeHi0. OCHOB-
Hble U3 HUX:

— uma ¢alina MoxkeT cofepkaTb 10 256 CHUMBOJIOB U COCTOUT M3
JIBYX uacTel, KOTOpble pa3fesisstoTcsl TOUukou. [TepBasi yacTb — UMsl, KOTO-
poe Ha3HayaeT I10/Ib30BaTeslb sl TOTr0, UTOObI B AasibHeliiemM ObI1o mo-
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HSITHO, UTO 3a MH(OPMaIUs XPaHUTCS B 3TOM (aitie. OObIYHO UMS TI0JTb-
30BaTesisi COCTOMT M3 OYKB pyCCKOTO M JITaATUHCKOTO asipaBuTa, LIUPP, Mpo-
6eno., meduca. OcTanbHble CUMBOJIBI UCII0J/Ib30BaTh He pPeKOMeHyeTcs,
XOTS HEKOTOpbIe — AoIycKaeTcs. Bropas yacte — pacimpenue. OHO yKa-
3bIBaeT Ha THUI (paiyia Wik MporpaMmy, KOTopasi B JajbHeHIIeM [J0/DKHA
paboTaTh ¢ HUM. B HeM pa3peliiaeTcsi UCIO/Ib30BaTh He Oosiee 4-X CUMBO-
noB. IlosicHeHHsI K CTaHAAPTHBIM pacIIMPeHUsIM, C KOTOPbIMM 4YacTO
BCTPeuaroTCs Mojib30BaTesy, TIpUBe/ieHbl B Tabs1.4.1.

— 0/uHa ¢patina B 6aiiTax (A/IMHA 3aHUMAaeMOT'0 yuacTKa Ha INCKe);

— gpemsi u dama co3paanus ¢aisa (A1 0rmo3HaHUs MOCAeHUX 10
BpeMeHU BapUaHTOB (haiiia).

KpoMme riepeuric/ieHHBIX BBIIIe aTPUOYTOB KaXKAoMy (aiily coroc-
TaBJIAIOTCS aTPUOYTHI, OTIpe/ieIstolINe AOMyCTUMbIe eHCTBUs ¢ HUM. Ha-
ripuMep:

— Mo/bKO 018 umeHus (ACTIpaB/ieHus, C/leJlaHHbIe BO BpeMs Ipo-
CMOTpa, He OYIyT COXpaHATHCS TI0C/Ie 3aKpbITUs (aiina;

— cKpbimblli (He OyZieT BbICBeUMBATHLCS B KaTasiore), HO OTKPBITh
ero MOXXHO, BBe/isl UMs1 BDYUHYI0;

— apxueHbilil (711 aBTOMaTUUeCKOro 0OHOB/IEHUS] U3MEHEHHBIX Bep-
CUM B apXHBax);

— CUCmeMHbll.
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Tabnuua 4.1.
OcCHOBHBI€ CTaH/IapTHbIE PACLLIVMPEHUS (PaitsIoB:

Paciumpenue | dopmaT/Ha3HaUeHHe IPOrPaMMbIl
CucreMHbIe IPOrPaMMbI/IPOrpaMMbl B MaIIMHHBIX KO/ aX
*.com
* pex CUCTeMHbIe TIPOrPaMMbl B MallIMHHBIX KO/Iax
* Sys riporpaMMa JipaiiBepa
* bak aBTOMAaTHUYeCKU Cco3fiaBaeMasi pe3epBHasi Kornus (aina
* tmp BpeMeHHasi KOTUsI C POMEXKYTOUHOM UH(popMalreli, aBTOMaTUueCcKu
YHUUTOXKaemasi 1ocJjie 3aKpbITHs IPOrpaMMBbl
* hip alisn BCTpOeHHOM CITPABOYHOM CUCTEMBbI
* exe TIPUKJIaZiHast TporpaMMa B MallIMHHbBIX KOAAX
I'padmueckue popmatsl
* bmp ¢dopmaT pacTpoBoli rpaduKy, B KOTOPOM 3a/laH LIBET KaXKJ0ro IuKce-
nst
dbopMaThl C’KaToOM pacTpoBOi rpadyKH, YA0OHBIN /151 XPaHEHHS OT-
* .jpgckanmnpoBaHHbIX (hoTorpaduii u unmocTpaui. VMcnonb3yercs B UH-
TepHeTe
* gif dopmar A5l AuarpaMm, Co3/jaBaeMbixX MPOrPaMMHBIM MTyTeéM, PUCYH-
* tif KOB TUIIa amlfyIMKaLKMy C OrpaHUuUeHHbIM HabOpOM LIBeTOB, HECTIOXK-
*.png HoM aHuMatmu. Mcnonib3yetcst B IHTepHeTe
*.psd,
* pdd dbopmaT pacTtpoBbix rpaduueckux (aiiioB B PhotoShop
*.cdr (opMat BeKTOpHBIX rpadrueckrx ¢aiioB B Corel DRow
cdbopmaT BeKTOpHBIX rpacdrueckux (paitioB /s TTIOATOTOBKU adulll,
*.eps 00bsSIB/IEHNUH, T171aKaTOB, KOTOPbIN peKOMeHAYeTCs [/ist CO3/iaHusI WJT-
JIFOCTPALIMM B HACTO/IbHBIX U3aTe/IbCKUX CUCTEMAX.
TekcToBble (hopMaThl
*ixt dopmar TekcToBbIX (haityioB 6e3 popMaTrpOBaHUs

*.doc, *.docx

dbopmaT TekcToBbIX (aiinioB mporpamm Word g0 2003 u nocsie 2003
roza

yHUBepCa/lbHbIM (hopMat hopMaTUPOBAHHBIX TEKCTOBBIX (Daii/oB,

* rtf o
TIOHSTHBIM BCeM BepcusiM nporpaMmMbl Word
* pdf KombuHaius Tekcta ¢ pacTpoBoi rpadukoit. Vcronbs3yetcs B VH-
) TepHeTe 11 MyO/IMKaIuK JOKyMEeHTOB.
PacimupeHus oCHOBHBIX mporpamm Microsoft office
* xls, *.xIsx | dpopmartsl daiisnioB nporpammel Excel 1o 2003 u nocsie 2003 roga
* ppt, * ppix dbopmat ¢alisioB 3/1eKTPOHHBIX TTpe3eHTalui nporpaMmmbl PowerPoint
no 2003 u niocsie 2003 roma
*.mdb,
* mdbx dbopmat datinoB mporpammel Access Ao 2003 u rocsie 2003 roga
*.htm, *.html

dbopmat datinoB Ay Web-cTpaHul]
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71t TOro, YTOOBI MPUMEHUTH HY>KHYIO KOMaH/y He K OfIHOMY (aii-
1y, a K HeCKOTbKWUM, B UMeHaX KOTOPbIX eCTh 00111e //i HUX (pparMeHThl,
BBOJIUTCS TIOHATHE 2pynnoeoe ums ¢patiia (macka umeHu). B macke B siB-
HOM BHJIe YKa3bIBalOTCS CHMBOJIbI, KOTOPble 00si3aTeTbHO [IO/KHBI TPU-
CYTCTBOBAaTh B HY)XHbIX (haiisiax, ocTasbHble CUMBOJIbI 3aMeHSIFOTCS 111a0-
JIOHHBIMU:

— * 03HauaeT, YTO Ha 3TOM MeCTe MOXXeT OKa3aThCsl Jitoboe Kornye-
CTBO JIFOOBIX CUMBOJIOB, B YaCTHOCTH, HUUETO;

— ? 03HAvaeT, UTO Ha 3TOM 00s13aTe/IbHO J0/DKeH ObITh KaKOM-
HUOYb CUMBOJI, HO TOJIbKO OJIVIH;

— | o3Hauaet, uto TpebyeTcsi oOpaboTaTh OZHOW KOMaHZOW BCe
(alisibl, yKa3aHHbIe B TIpefiblAyleld Macke, KpoMme (PaiiioB, MOAXOASIINX
M0/l MacKy, YKa3aHHYIO 10C/ie HeTo.

[Ipumepsr:

* % — 11071 3Ty MacKy TOAXoAsT Bce (paiiibl (Jiroboe nms u siroboe
pacllupeHue);

* jpg — MackKa yka3sbIBaeT Ha BCe (paiijibl PUCYHKOB C paclliipeHreM
—ijpgl;

*3K3amM*.* — MackKa yKa3biBaeT Ha ¢alisibl € JIF0ObIM pacIliupeHreM,
Y KOTOPbIX B UMEHH T10J/Ib30BaTe/isl eCTh YKa3aHHbIM (PparMeHT TeKCTa;

* *|* bakl — o3HauaeT, uTo TpebyeTrcss o6paboTaTh OHOM KOMaH-
Jou Bce haiinbl, KpoMe (aiinoB ¢ paciupenreM . —bakl, kakumu Obl HH
OBLIM X UMEHa.

4.3. UHCTpyMeHTaNbHOe nporpamMmmHoe obecneyeHve 3BM

Hucmpymenmanbvoe ITO ciay>xkut s pa3paboTKH MpOrpaMmm,
MIPUMEeHsIEMBIX B CaMbIX Pa3HbIX 00/1aCTAX /eATe/TbHOCTU YeIoBeKa.

B wucTopuu nporpaMMupoBaHHsi MOYKHO BBIZIE/TUTD CJIeIYIOIIHE
3Taribl 10 Crioco0aM HarMcaHUs IPOTrPaMM:

— IporpaMMHpOBaHue B MalllMHHBIX KOJaX;

— UCII0JIb30BaHUe MalllMHHO-OPUEeHTUPOBAHHBIX A3bIKOB HHU3KOT'O
YPOBHS;

— WCM0J1b30BaHUe a/ITOPUTMUUECKUX S3bIKOB BBICOKOT'O YPOBHS.

st Toro uTo661 DBM MorJia BHITIOIHITE IPOrPaMMY, OHa J0J/DKHA
OBITh 3alKcaHa 10 CTPOTKMM MpaBU/IaM B BUjle, TOCTYITHOM MPOLIeCCOPY, T.
e. TIpe/iCTaB/IATbL COO0I MoC/Ie0BaTeTbHOCTh JBOMYHBIX UKCes U KOJOB.
Takue Ko/ibl Ha3bIBAKOTCSI MAUWUHHBIMU KOOAMU, MAWUHHBIMU KOMAH-
damu. ITporpaMma, HaTmiMcaHHasi TaKUM 00pa3oM, — NPo2pammoli Ha ma-
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WUHHOM $13blKe WU/TU UCNO/IHSIEMbIM MOOY/1eM.

[IepBoHauanbHO, KOra MosABUINC, DBM, NporpaMMUCTHI /1S pas-
pabOTKM TIpOrpaMM MCII0/Ib30Ba/IM MAIIMHHBIN $3bIK. JTO OBLIO OYeHb
TPYJHO U HeyZI00HO, TaK KakK MPUX0UI0Ch CAMOMY pacIipe/ie/isiTh TaMsITh
10/l KOMaH/Ibl IIPOTPaMMbI U JIaHHbIe, /Iep>KaTh B TTaMsITH Maccy abCcTpakT-
HBIX IBOMYHBIX KOJIOB, 0003HAUaKOIMX ajpeca JaHHbIX U KOMaH7, KOTO-
pble ux 00pabaThIBatoT.

Ha BTOpOM 3Tarie fijis 06/ierueHyst porpaMMHpoOBaHus Oblia Co3-
JlaHa mporpaMma, KOTOpas aBTOMAaTWUYeCKd 3aMeHsisla B IIpOrpaMmax
y/00HbIe uesloBeKy Ha3BaHWs TepeMeHHBbIX M orepaljdii Ha MallliHHbIe
KOMaH/Ibl. JTa mpotieypa Obiia 0603HaueHa TePMUHOM MPAHCASIYuUsl, a
MporpaMma, BbIMOJIHAKOLAsA ee, mpaHcasamopom. Ha 3Tom 3Tarie TpaHc-
JIITOPBI MOTJIM TePeBOJUTh B MAalllMHHbIE KOJbl KOHCTPYKLIMU, KOTOPBIE
3aMeHSI/TMCh OZHOW WM HeCKOJbLKUMH (YCIOBHO He Oosiblile MSATH) Ma-
LIMHHBIMU KOMaHZaMu. [1jig COBOKYITHOCTU IIpaBUil, 10 KOTOPBIM C/IefyeT
3aMuChIBaTh TIPOrpamMmy, 4tobbl ee Mor oOpaboTaTh TakoW TPAHCISATOP,
HCIIO/Tb3YIOT TEPMHUHBI accem0s1ep, makpoaccemoep.

AccemMbniep — 3TO MalllMHHO-OPUEHTUPOBAHHBIA $SI3bIK HHU3KOTO
YPOBHSL. AJITODUTM, IO KOTOPOMY CTPOMTCS MpPOrpamMma, MNpPUXOAUTCS
JpoOUTh Ha OUeHb MeJIKUe I1ary, KOTOpble YMeeT BbITIOJHSTh MPOLeCCcop.
[Ipy mosiBIeHMM HOBBIX MOJeser MpoLecCOPOB C UHOW CTPYKTYPOH KO-
MaH/l ¥ BCTPOEHHBIX OllepaLiui NPUXOUTCS CO3/iaBaTh HOBbIe BepCHUM ac-
cembJiepa, TPaHC/ISITOPOB C HETO U TMeperuchiBaTh M0/] HAX T10/Ib30BaTe/Tb-
CKUe NPOorpaMMBbl.

Crenyrommii 3Tan pa3BuTHsl MHCTpyMeHTaabHOro [10 cBs3aH ¢ no-
SIBJIEHUEM a/120pUMMUYECKUX $13bIKO8, KaXKJbIl U3 KOTOPBIX COJEPKUT
KOHCTPYKLIUY, y/A00HbIe /ijis 3alMCH a/IFTOPUTMOB B TOW WM MHOU cepe
Yyei0BeueCKOu [1eATe/IbHOCTH. AJITOPUTMHUYECKHe $SI3bIKM OTHOCATCS K
KJIACCY $13bIKOB BBICOKOTO YpOBHS. OHU TO3BOJIAKOT IPU COCTaBJIEHUU
MpOrpaMMbl APOOUTH a/irOPUTM Ha OoJjiee KPyIiHbIe CMbIC/IOBbIe O/I0KH, He
CBsI3aHHbIE CO CTPYKTYpOM U TUIoM KoMmaHj OBM, Ha KoTtopoii OyzeT pa-
6oTatb nporpamma. [Ipu M3MeHeHUM MOJie/IU TIPOLieCcopa repenuchbiBaeT-
Cs1 TOJIBKO TPAHCJ/IATOP C aJrOPUTMHYECKOrO f3bIKa, a I10J/1b30BaTe/IbCKUe
MIPOrpaMMbl OCTarOTCS MPEXHUMHU.

4.4. OCHOBHbIE€ NMOHATUSA a/ITOPUTMUYECKUNX A3bIKOB.
AndraBut. CuHTakcuc. CemaHTUKa

OOBIUHBIN paBFOBOPHBIﬁ A3BIK COCTOUT H3 YETBIPEX OCHOBHBIX

48



3/IeMEHTOB: CUMBOJIOB, CJIOB, CJ0BOCOYETAaHUN W TMpe[J0KeHUMl. AJro-
PUTMHUECKUM SI3bIK COZIEPXKUT TI0/J0OHbIE 37IeMeHThI, TOJIbKO C/I0Ba Ha3bl-
BarOT 3/1eMEHMAPHbIMU KOHCMPYKYUSIMU, CJIOBOCOYETAHUS — 8bIPAXHCEHUSI-
Mu, TIpeJJIOXKEHUsI — onepamopamu. ANrOpuTMUYECKUN S3bIK (KaK U JTO-
6oii Apyroii s3bIK), 00pa3yrOT TPU €ro COCTaB/stolMe: andaBUT, CUHTAK-
CUC Y CeMaHTHKa.

Aagasum — GUKCUPOBaHHBIA [jid  JAaHHOTO sI3blka Habop
cuMBOJIOB (OYKB, IMdp, CHelUaNbHbIX 3HAKOB W T.Z.), KOTOPble MOTYT
ObITh UCTIO/Tb-30BaHbI TPH HAITMCAHUU TTPOTPAMMBI.

Cunmakcuc — mpaBWIa MCIIO/Ib30BaHWS CHMBOJIOB ajndaBvTa B
crieLMaabHbIX KOHCTPYKLUSIX, C TTOMOLBIO KOTOPBIX COCTaBJISIETCS aJro-
pUTM.

CemaHmuka — cvcteMa MpaBu/l TOJIKOBaHUSI KOHCTPYKLIUW S3bIKa.

TakuM o6pa3om, mporpaMmma COCTaBJISIeTCS C TIOMOIIbIO COe/IiHe-
HUSI CUMBOJIOB a/ipaBUTa B COOTBETCTBUU C CUHTAaKCHUeCKUMU MPaBUIaMU
Y C y4eTOM MpPaBU/ CEMaHTUKU.

[Iporpamma, HarvicaHHast Ha aITOPUTMUUECKOM SI3bIKe, Ha3bIBAeTCsl
UCXOOHBIM MOOY/1eM.

[nsi ee TpaHCSIMKA MOJKHO KCIIO/Ib30BaTh /iBa THIIA TEXHOJIOTHU:
uUHmMepnpemayuio Vi KomMnuasayur. TpaHCASTOPBI, peanusyrolyie 3TU
TeXHOJIOTUH, Ha3bIBAKOTCSI COOTBETCTBEHHO UHNMepnpemamopamu 1 KOM-
nujismopamu.

ITpu uHmepnpemayuu TPaHCIATOP MePeBOJUT B MalllMHHbIE KOZbI
ouepeHy0 CTPOKY MCXOJHOTO MOJYJisl, CPa3y ke BBIMOJHSET ee U repe-
XOZUT K 00paboTKe cjefyrollieil CTPOKU, He CO3/laBasi 3aKOHYEHHOTO HC-
MOJIHIEMOTO MOZYJ/Isl BCe MPOrpaMMbl B 1eJioM. TakoW THI TPaHC/ISLUA
y00eH Ha 3Tare OT/Ia/IKi WK TeCTUPOBAHUSI TTPOrPaMMBbl.

[lpy KOMIUISILIUKM TPaHC/sALMs pa30uBaeTcss Ha JBa dTama (puc.
4.1). Ha mepBOoM KOMIWJIATOP CO3/Ia€T 00beKmMHbIli MOOy/ab — TIPO-
MEeXYTOUYHYIO TMpPOrpamMMy, B KOTOPOM KOHCTPYKLIUM MCXO/HOTO MOZYJIS
repeBe/ieHbl B MallIMHHbIE KO/IbI, HO BMECTO peasibHbIX a[JpecoB JaHHBIX U
paboTarolux ¢ Heto MOANPOrpaMM, UCIMO/b3YIOTCsS OTHOCUTE bHbIE aZipe-
ca U He f00aBieHbl CMy>XeOHbIe TIOIIPOrpaMMbl, HEOOXOAUMBIe [/l ee
paboThI.

Ha BTOpOM 3Tarie mporpamMma-cOOpIIMK 3aMeHsieT B 0ObeKTHOM
MO/lyJie OTHOCUTe/IbHbIe ajjpeca Ha abCOJ/IIOTHBIE U TIOJK/IIOUAeT K HeMy
HeoOXouMble [i71si paboThl CTaHJapPTHBIE TTPOTPaMMBI.
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B pe3synbTaTe mosydaeTcst ucnoiHsiembiti Mody/ib — TIpOTpamMma,
HalMcaHHas B MallIMHHBIX KOJaX U TIOJIHOCThIO TOTOBast K paboTe.

Kovmnunsanus KoMmnoHoBKa
HNcxopHbii .‘ O0BeKTHBIH .| Hcnonnsiembli
MoAyE IlepeBop KOH- MoAyTE JlobaBieHHe MoAyE

CTPYKLMU He00X0/MMbIX

A3bIKa B Ma- CTaHJapPTHBIX

IIMHHBIE KO- nporpamm,

JIbI C HCHO0/Ib- 3aMeHa 0THO-

30BaHHEM OT- CHTE/IbHBIX

HOCHUTEe/IbHBIX a/ipecoB pe-

a/ipecoB a/IbHBIMH

Puc. 4.1. Cxema TpaHUISLMU B peXKUMe KOMIUJISILAN

OTOT PeXKUM TPAHCJISALMN Y/100€eH Zijisi PaCUueTOB T0 y>Ke OT/IaXKeH-
HOM W MPOTECTHPOBAHHOM MpOrpaMMe, TaK KaK HCIO/HSIEMbIM MOJY/b
MO>KHO COXPaHUTh B MaMsATU U MPU HEOOXOAUMOCTH MPOBECTU pacyueThl C
JPyTUM HaOOpOM MCXOAHBIX JaHHBIX, HE TIOBTOPSISI TPAHC/ISLIHIO.

B Hacrosiee Bpems i OOBIIMHCTBA aJITOPUTMUUYECKUX SI3BIKOB
pa3paboTaHbl UHMe2pupoeaHHble cucmembl npozpammupoeaHus (beti-
cuK, [Tackanb, Cu u T. 11.). OHU BK/IIOUAIOT B ce0s1 ciie[ytoIirie KOMITOHEeH-
ThI:

— TeKCTOBBIM PeAKTOP [/ HAalTMCAaHUS TIPOTPaMMBbl;

— 6UOMMOTEKU CTaHZAPTHBIX ITPOTPaMM;

— CpeJiCTBa OT/IaJKy;

— CIIPaBOYHYIO CITY»KO0Y;

—KOMIUW/ISITOP W/W/IM UHTEPIIPeTaTop;

— IYaJIOTOBBIM UHTepderiC.

4.5. OCHOBHbI€ a/ITOPUTMUYECKNE A3bIKA BbICOKOTO YPOBHSA

OpavH 13 MepBbIX S3bIKOB MPOrPpaMMUPOBAHUSI BBICOKOTO YPOBHS,
dopmpan (Formula Translation), 6611 co3mad B cepeaniHe 50-X TOJOB.
OH UCMO/B3yeTCs 0/151 UHMHCEHepHbIX U HAYYHbIX pacyemos, Jjsi pelle-
HUS 3aJa4 (PU3KMKU U APYTUX HayK C pa3BUThIM MaTeMaTUueCKUM arirapa-
ToM. byiaroziapst cBoeii MpoOCTOTe U TOMY, YTO Ha 3TOM SI3bIKe HaKOI/IeHbI
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6onbie 6MOMMOTeKH TTporpamM, PopTpaH W B HaIllA JHU OCTAeTCs OfI-
HUM U3 CaMbIX PACIPOCTPAHEHHBIX aITOPUTMUAUECKHUX SI3bIKOB.

Jns peweHus 3KoHOMuU4ecKux 3aday Obls1 CO3/laH SI3bIK MPOrpaM-
mupoBanus Ko6os.

Paciivipenue obsacteii npumeHenrss DBM BreueT 3a coboit co3a-
HUe SI3bIKOB, OpHEeHTHPOBAHHBIX Ha HOBbIe cepbl IprMeHeHust: CH000/1 —
aITOPUTMHUYECKU SI3bIK 0151 00pabomkKu mekcmoeol uHpopmayuu.
Jlucn — anTOPUTMHUUECKUM SI3bIK Jijist 00paboTKu cumMBOIoB. OH HaXOAWUT
LIMPOKOe MpPHYMeHeHHe B HUCC/Ie[J0OBaHUsIX N0 CO30dHUI0 UCKYCCMEeHHO020
uHme//1IeKma.

B 1968 r. Ob11 00BsAB/IEH KOHKYPC Ha JIYUIIN S3bIK TPOrPaMMHPO-
BaHUs Ay 00yueHUs1 CTy[eHTOB. [Insi aToro KoHKypca Hukaayc Bupm
co3dan s3vik Ilackaab, [AOCTaTOUHO TIPOCTOM, yAOOHBIM, C HaJIAYMEM
MOII[HBIX CPeZICTB CTPYKTYPUPOBaHUs JaHHBIX. X0Ts [lackank ObL1 pa3pa-
60oTaH Kak sI3bIK 11 00yueHHsl TPOrpaMMHMPOBAHKIO, OH BIIOC/I€[CTBUU
MOJIyYW1 LIMPOKOE Pa3BUTHE U B HACTOSIII|ee BPEMSI CUMTAETCS OIHUM U3
CaMbIX MCIO/Tb3YeMBbIX SI3bIKOB.

s oGyueHuss maadwux wkoabHukoe Camysnem [laiinepTom
6bi1 pa3paboraH s3biKk JIoeo. OH OT/IMYaeTCsl MPOCTOTOM M OGoraTbiMu
BO3MOJKHOCTSIMHU.

[ITvpokoe pacrpocTpaHeHWe B IIIKOJIaX B KauecTBe 00Oydaroiiero
s13bIKa TTOTY UM 513bIK Belicuk, TI03BOISIOIIMI B3auMo/ieiicTBoBaTh ¢ OBM
B pe)XvMe HernocpeACTBeHHOro auanora. CIyCTsi MHOTO JieT TOCJ/e K30-
bpetenus beticrika, OH 1 Cero/{Hs CaMblii TIPOCTOM /Ijisi OCBOEHUS U3 fie-
CSITKOB SI3bIKOB 00Ujeyes1e8020 NPO2PamMmMupoeaHusl.

Heob6xoquMOCTh pa3paboTKu OOBIINX MPOTrpaMM, YIIPaBISIOIIUX
paboroiit DBM, notpeboBaia co37jaHus CeI[HaIbHOr0 S3bIKa IMPOrpaMMH-
poBaHus. B Hauane 70-x r. 6b11 pa3pabotaH si3bik CH, KOTOPbIN 1LIMPOKO
WCTIO/Ib3YeTCSl KaK UHCMPYMeHMAa/ibHblll 5A3bIK 07151 pa3pabomku onepa-
YUOHHBIX CUCMeM, MPAHC/ISIMOpPO8, 6a3 OAHHbIX U Opy2UX CUCMEMHbIX U
NPUKAAOHBIX NPo2pamm. ITO S3bIK TIPOrpaMMUPOBaHUS 001[ero Ha3Ha-
yeHus. Bo MHOrux ciaydasix mporpaMMbl, HanucaHHble Ha CH, CpaBHUMBI
0 CKOPOCTH C TpOorpaMMaMH, HalmMcaHHbIMU Ha si3bike Accembnepa. [1pu
TOM OHU WMEIOT JIYUIllyI0 Har/siHOCTh U X Oosiee TIPOCTO COTPOBOMK-
natb. B otmune ot Ilackasns, B HeM 3a/10KeHbl BO3SMOXXHOCTU HeIocpe/ -
CTBEHHOT'0 0bOpailljeHrs1 K HeKOTOPhIM MalllMHHBIM KOMaH/aM U K oripeje-
JIEHHBIM y4YaCTKaM MaMsiTU KOMITbIOTepa.

[TosiBneHne (YHKI[MOHAJBHOIO MPOrpaMMUPOBAHUSI TIPUBEIO K
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co3panuto s3bika IIposaoe (ITPOrpammsbl JIOT'nueckue). ITOT SI3bIK TPO-
rpaMMHPOBaHUs pa3pabaThiBasics 0/15 3a0a4 AHAAU3A U NOHUMAHUS ec-
mecmeeHHbIX SI3bIKO8 HA OCHOGe SI3bIKA (hopMAa/IbHOLL /102UKU U Memo-
008 agmomamu4eckozo 00Kazame/ibCmea meopem.

B 80-x r. 20 Beka Obln co3/aH 36K Ada. B jomo/iHeHMe K K1accu-
YyeCcKHUM CBOMCTBaM, OH ofecneuugaen npozpammupoeaHue 3aoay pe-
a/1bHO20 8peMeHU U MoOe/IUpPO8aHusi napasns/ie/nbHO20 pelweHus 3a0ay.

K s3bIKaM €8epXxebICOK020 YpOB8HSI MOXXHO OTHeCTu As120/1-68 m
APL. TloBblilleHWe YPOBHSI 3TUX S3BIKOB IPOM3O0LIO 3a CYUET BBeAeHHUs
CBEPXMOILHBIX OMepaldi U OMepaTopoB.

B coBpemenHol WHGbOpPMaTHKe MOYKHO BBIZIE/IUTH JiBA OCHOBHBIX
HarpaB/IeHUs1 Pa3BUTHSA SI3bIKOB MPOrPaMMHPOBAHUS: TIPOLIEAYPHOE U He-
TMpoLielypHOe.

B npoyedypnbix si3pikax mporpamMma SIBHO OTIMCHIBAeT OTIpe/iesieH-
HYIO TI0C/Ie[IOBATe/IbHOCTh JeMCTBUM, KOTOPble HEOOXOAMMO BBITIOTHUTD,
YyTOOBI MOTYUUTh pe3y/bTar.

Cpenu mipoLeypHBIX SI3bIKOB BbIJE/ISIOT B CBOIO OYepelb CMpyK-
mypHble Y OnepayuoHHble S3blKU. B CTPYKTYPHBIX A3bIKax OJHAM OIlepa-
TOPOM 3allUChIBAlOTCA L{eJible aJlfOPUTMUYECKUe CTPYKTYPbI: BeTBJIeHUS,
LMK/Ibl U T.A. B onepalMOHHBIX g3bIKax [Jjis1 3TOTO WCIOJb3YHOTCH He-
CKOJIbKO orepauui. [IIupoko pacrpocTpaHeHbl C/ieAyOIue CTPYKTYPHbIe
s3piku: Ilackaab, Cu, Ada, ITI/1. Cpeau oriepallMOHHBIX W3BECTHBI
dopmpan, Belicuk, Poka.

HenpouedypHoe (0eknapamueHoe) TpPOrpaMMHUPOBaHUeE TOSIBU-
J0Ch B Havase 70-x rofoB 20 BeKa, HO CTPeMUTe/IbHOe ero pasBUTHE Ha-
yasiock B 80-e rozpl, Korga ObuT pa3paboTaH SIIOHCKUM TPOEKT CO3/aHus
OBM ngTOro MoKo/eHus], L[e/Ibl0 KOTOPOro SIBU/lach IMOATOTOBKA TMOYBLI
[T CO3[jaHUST MHTeJJIEKTYa/IbHbIX MallvH. K HerpoleaypHOMy Mporpam-
MHPOBaHUIO0 OTHOCATCSI )yHKYUOHA/AbHBIE U /102UYeCcKUe SI3bIKHU.

B ¢yHkyuoHanbHbIx A3bIKAX TIpOrpaMMa OIMMCHIBAET BLIUHC/IEHUE
HeKOTOpou (pyHKIMHU. OOBIUHO 3Ta (GYHKIUS 33/]aeTCS KaK KOMITO3ULIUS
Jpyrux, 0ojiee MPOCTBIX, Te B CBOIO OUepe/ib pa3/araroTcs Ha ere OoJiee
npocthble U T.[. OAUH U3 OCHOBHBIX 3JIEMEHTOB B (DYHKLMOHA/IbHBIX $13bI-
KaX — peKypcusi, TO eCTh BbIUKC/IeHHe 3HaueHUs1 (DYyHKLIMM Yyepe3 3HaueHue
5TOM >Xe (PYHKLMM OT [pyrux 37eMeHTOB. [IpucBaviBaHWsS U LIUKJIOB B
K/IaCCMYeCKUX (PYHKIIMOHA/IbHBIX S3bIKaX HeT.

B s102uueckux a3bikax riporpaMma BooOIIje He OMUCHIBAET AEUCT-
BuM. OHa 3a/laeT JaHHbIe U COOTHOLLIEHUsT Mexxy HUMHU. [locsie sToro cuc-
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TeMe MO>KHO 3a/laBaTh BOIIPOCHL. MalliiHa repeOrpaeT U3BeCTHbIE W 3a-
JlaHHbIe B TIpOrpaMMe JaHHble U HaXOJWUT OTBeT Ha Bomnpoc. ITopsaok re-
pebopa He OMHUCHIBAETCS B IIPOrpaMMe, a HeSIBHO 3a7IaeTCsl CAMUM SI3BIKOM.
Krnaccuueckum  SI3bIKOM  JIOTUUECKOTO TPOrpaMMMPOBAHHUS  CUMTAeTCs
IIponoe. TTocTpoeHye TOrMUeCKOM MporpaMMbl BooOIije He TpebyeT anro-
PUTMHUYECKOTO MBIILJIEHUS, TPOrpaMMa OIKChIBaeT CTaTUYeCKHe OTHOIIIe-
HUSI 00BEKTOB, a JMHAMHUKA HaXOZUTCS B MeXaHH3Me Tepebopa U CKphITa
OT MPOrpaMMMCTa.

MO>XHO BBIZIEIUTH eI1le OJIUH K/acC SI3bIKOB MPOrpPaMMHPOBAHUS —
006eKMHO-0pUeHMuUpPoB8aHHble 53bIKU 8bICOKO20 Ypo8Hs. Ha Takux si3bl-
KaxX He OIMMCHIBAIOT MOApoOHOI TI0C/Ie/[0BaTe/TbHOCTH AeMCTBUI /I pe-
[IeHWs 3alauM, XOTS OHU COJZlep’KaT 371eMeHThI TpOoLeAyPHOro Mporpam-
mupoBaHust. OOBEKTHO-OPUEHTHPOBaHHbBIE S3bIKW, Osiarofaps Goratomy
M0/Ib30BaTeIbCKOMY UHTepdelCy, Tipe/iaratoT ue/0BeKY pelluTh 3a/jauy
B ymo6HoM J1s1 Hero gopme. TIprMepoM Takoro si3bIka MOXKET C/TY>KUTh
s13bIK POrPaMMUPOBaHusl BU3yanbHOro o01tieHus: Object Pascal.

S3bIKu onucaHus cyeHapues, Takve Kak Perl, Python, Rexx, Tcl u
s3pIKH 00070uek UNIX, mpeiHa3HAUYarOTCS He /I HalMCAHUS TIPUIIOXKe-
HUSI C HYJISI, a Ji/IT KOMOMHUPOBAHUSI KOMITIOHEHTOB, HAOOp KOTOPBIX CO3-
JlaeTcsl 3apaHee MPU MOMOILHU APYTUX S3bIKOB. Pa3BuTHe U poCcT NomyJisip-
HOCTH Internet Tak»ke Crioco6CTBOBa/IM PacIipOCTPaHEHHUIO SI3LIKOB OITHCa-
HUs cijeHapreB. Tak, [/ HanMcaHUs ClleHapHeB IITHPOKO yIoTpebsieTcs
s13bIK Perl, a cpeau pa3pabotunkoB Web-cTpanui] nonysiped JavaScript.

4.6. MpuknagHoe nporpaMmmHoe o6ecneyeHne 3BM

ITpuknaduoe I10 — 5To porpamMmbl, Npe/jHa3HaYeHHbIe [1/1s1 pellle-
HUSl UHJVBUJYa/bHBIX 3a7lau MO/b30BaTessi WM KJIacCoB 3a/ady B KOH-
KpeTHOM o005acTi npuMeHeHUss WH(OPMALIMOHHBIX TeXHOJIOTHH (npo-
6/1emHoll 006/1acmu). TIporpaMmbl 3TOr0 TUMAa MOXHO pa3dUTh Ha TpU
rpyNIbL.

HHoueudyanbHoe npukaadHoe I10:

— UTPOBbIE U pa3BrieKaTe/bHbIe MaKeThbl;

[Tporpammebl, pa3pabaTbiBaeMble [I7isi OTAEIBHOTO T10/Ib30BaTe s

WU OpraHu3alivu.

Cmanoapmuoe npukaadHoe I10:

— TEKCTOBbIE PeJJaKTOPbI U MPOL|eCCOPBI;

— rpacduueckue pelakTophI;

— MPOrpaMMBbI 3/IEKTPOHHBIX NTpe3eHTalui;
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— 9JIEKTPOHHBIE TabJTUIBI;

— CUCTeMbl yTipaB/ieHus1 6a3amMu IaHHBIX;

— Obyxranrepckue v (pUHAHCOBBIE MTAKETHI;

— CHCTeMbI aBTOMaTHU3UPOBAHHOT'O TTPOEKTHPOBAHMUSI;

— u3JlaTeTbCKUe CUCTEMBI;

— CHUCTeMbI IOKYMeHT0000pOoTa;

— MPOTpaMMbI-TTEPEBOTUNKH;

—TI0/iieP>KKa 3/IEKTPOHHOU TTOYTHI;

— oOpa3oBaTesibHbIe, 00yuUaroliie MporpaMMbl, MyJIbTUMeTUHHbIe
SHIUK/IONeUY;

— MYJIbTUMe/IUiiHbIe TIPOTPaMMBbI /IJisi BOCITPOM3BO/ICTBA, CO3/IaHUSI
1 pelakTUPOBaHUs 3BYKO- 1 BU/le03arucei;

—UT.II.

HumezpupoeaHHble naKkembl NPOZPAMM:

— MS Office, Open Office, Corel Word Perfect Office, Star Office
N T. 1. Takve TakeThl TIPe/ICTAB/ISIOT OO0 COBOKYITHOCTh pa3HbIX CTaH-
JAapPTHBIX MPUK/IAZHBIX TIPOrPaMM, OXBATbIBAIOLMX BCE TUIIbI JesiTebHO-
CTH B TOW TIpeAAMETHOM 00/1acTH, /i1 KOTOPOW OH CO3/jaH, 00J1a/1at0Ix
OJHOTUMHBIM WHTep(EeNcoM | CpeACTBaMU Mepefaud HWHGOPMaLUU
MeXXIy pa3MUYHbIMU KOMITIOHEHTaMU TakeTa. [Ipumep: UHTerpupOoBaHHbIN
MakeT «U37aTesbCKasi CCTeMa» [I0JKeH COJleprKaTh:

— TeKCTOBBIM pPelaKTop;

— opdorpadurueckuii KOppeKTop;

— MporpaMMy CJIMSIHUSI TeKCTOB;

— nporpaMMy ()OpMHUPOBAHUSI OTJIaB/IeHUI U COCTaB/IeHUs yKa3aTe-
JIel;

— aBTOMAaTHUYeCKHi TTIOUCK U 3aMeHYy CJIOB U (ppas3;

— CpeJICTBa TeJIeKOMMYHHUKaLUM;

— 9JIEKTPOHHYIO Tab/HIly;

— CYB/;

— MOZy/1 rpauyeckoro oopmieHus;

— rpadrueckui pefiakTop;

— HabOp pa3HbIX MIPUGTOB;

—UT.II.

4.7. OOGLWume cBegeHUs o rpadpmuecknx pegakropax

B Hacrosiiee BpeMs CylijeCTByeT HECKOBKO TeXHOIOTUMA CO3/IaHus
pyCyHKa B OBM:
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— pacTpoBasi;

— BEKTOpHasi;

— (paKTaabHas;

— flash-rpaduka.

Xapakmepucmuku pacmposeoll epaguku. V3o0pakeHHe IepemaeTcs
ToC/Ie/IoBaTe/IbHON 3allvChI0 I[BeTa BCEX ITHKCeIell PUCYyHKa. PacTpoBbIMH
SIBJISTIOTCSI BCe CKaHWUPOBaHHble H300paxkeHuss W LudpoBas dororpadus.
OcHosHble pedakmopbl: Paint, Adobe Photoshop, FotoEditor. OcHogHble
¢opmambi: bmp, gif, jpg, png, tif, pdf — ormcans! B 1. 3.2 Tabm. 3.1.

XapakmepHble ocobeHHOCmuU pacmpoeoll 2pacpuxu:

— caMoe TOYHOe BOCIIPOW3Be/ieHue 1[BeTa;

— B Mpejiesiax OJHOTO 3aMKHYTOI'0 KOHTYyPa MOXXHO CO3/]aTh TOJTbKO
OJIVH THII 3a/IUBKH, HO B Ja/IbHEUIIIEM ero MO>KHO KOPPEKTHPOBATh;

— TpU yBeJWUYeHUM H300pakeHusi TOSIB/ISeTCS JeCTHUYHBIN 3¢-
bekT;

— TMIpY yMeHbIIIeHUU U300pakeHusT MOYKeT TepSIThCSI UeTKOCTh U KO-
JTMYECTBO LIBETOB;

— MOYKHO KOPPeKTHPOBaTh UaCTb KOHTYpa, CO3/laBaTh Jit0Oble KOM-
MO3UI[UH W3 MA0JIOHHBIX U WH/IWBU/ya/IbHBIX KOHTYPOB, KOTOPbIE TTOC/Te
VX 3aKPeTyIeHUs YKe HeJlb351 Pa3/IOKUTh Ha COCTABJISIFOLLME;

— BO3MOJKHa TpaHC(opMaLys (pacTsHYTb, CKaTb, OTPA3UTh, YBe/IU-
YUTh, YMEHBIIUTb, CABUHYTb, CKDYTUTb U T. [i.) TOJBKO NPSIMOYT0JIbHOT'O
BbIZIeJIEHHOTO (pparMeHTa n300pa’keHusI;

— MOXXHO HCIIO/b30BaTh (PUIBTPBI /11 W3MeHeHHsI TOHaJbHOCTU
M300pakKeHUs U AOCTYKEHUS Pa3IMUHBIX criel[3¢hdeKToB (TymMaH, MOPCKast
psibb, TIPOCMOTP uepe3 MOKpPOe CTeKJIO U T. I1.);

— MO>KHO BBO/IUTb B PUCYHKU TEKCTHI.

Xapakmepucmuku eekmopHoll 2paguku. V300pakeHue COCTaB/Isi-
eTCsl, KaKk MO3auKa, U3 OT/leJIbHbIX 2pajpuueckux npumumueos (asmodgpu-
2yp), KOTOpbIe CTPOSATCS Ha yKa3aHHOM MecCTe C MOMOIIb0 opmy.. Takast
rpaduka ygo0Ha [/ co3ZaHus AuarpaMm, 610k-cxem, OCHOBHble pedak-
mopsl: rpadprka MS Word, Adobe Illustrator, Corel Draw. 3DStudioMax,
3D Canvas, Lightwave, Maya BonbIIIMHCTBO BEKTOPHBIX pe/JaKTOPOB MO-
ryT paboTath U C pacTpoBoi rpadukoii. OcHogHble hopmambl: wmf, cdr,
PS, €ps — OIMcaHsbl B I1. 3.2 Tabum. 3.1.

XapakmepHble ocobeHHOCMu 8eKMOpHOUl 2paguku:

— (aiisibl pUCYHKOB UMEIOT CYIIleCTBeHHO MEHbIIHI 00heM 110
CpaBHEHMIO C aHa/IOTUYHBIMU (paiiyiaMy pacTpoBOM rpaduKuy;
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— JIOTTyCKaeTCsl MacITabMpoBaHye PUCYHKA 0€3 MCKayKeHHUH;

— o0BeiHeHYe U pa3fiesieHre paHee 00beJUHEHHBIX (GUTYD Ha HC-
X0/IHbIe Tpauueckre MTPUMUTHUBSI;

— nedopMUpoBaHue, TlepeMellleHre KaK OTAebHbIX rpaduuecKux
TIPUMHUTHBOB, TakK U UX 00beITMHEHHBIX OJIOKOB;

— KOMaH/ibl (popMaTHPOBaHUS EMCTBYIOT Ha (DUTYpY B 1]e/I0M, a He
Ha OT/le/IbHbIE ee UacTu;

— — B TipeJieslax OJHOTO 3aMKHYTOIO KOHTypa MO)KHO CO3/aThb
TOJIbKO OJWH TWUM 3a/IMBKU, HO B Jla/ibHEMIlIeM ero MOXXHO KOPPeKTHUPO-
BaTh;

— HeJlb3s KOPPeKTUPOBAaTh YaCTh Ipa(uueCckoro MpUMHUTHBA;

— MOJKHO MCIT0/Tb30BaTh 3¢ heKThl TeHH [i71s /T0ObIX 1 00beéMa —
JI71s1 3aMKHYThIX KOHTYPOB;

— MO>XHO BBO/IUTh B PUCYHKU TEKCTHI.

Pa3HOBH/IHOCTb BEKTOPHOM rpadyKy — TpexmepHasi rpaduka.

Xapakmepucmuku ¢ppakmanbHoli epaguxu. Y fobHa /i/isi BU3yanu-
32U MOZieJield BCEBO3MOJKHBIX TPEXMEpPHBIX OOBEKTOB, ITPHPO/HBIX
nasAmadToB U T. 1. PopMUpoBaHre N300paXkeHHH 11eJIMKOM OCHOBAHO Ha
dopMmysiax ¥ ypaBHEHUSIX, OIMCHIBAIOIIMX 3TH 00beKThl. OCHOBHOL pe-
daxkmop: Brass.

Xapakmepucmuku flash-epacguxu. Vicrionb3yeTcst 451 BBICOKOKaue-
CTBEHHBIX aHUMAI[MOHHBIX M300pakeHN Ha Web-cTpaHuIaX U 3/1IeKTPOH-
HOM peksambl. [103BO/IsSIeT KOAUPOBAaTh KaueCTBeHHYH0 aHUMalMI0 B He-
OospIMX 110 pa3MepaM (ainax. OcHoeHoll pedakmop: Macromedia Flash.

[TomuMo pefakTopoB, obecrieunBaroIMX MOHBIA CIIEKTp paboT C
rpadUKoOM, IIMPOKO HWCIOIB3YKOTCS NpOoZpammbl-8bioeepbl (Npocmomp-
WUKU),KOTOPbIe TIpeZiHa3HaueHbl TOJBKO /il TIPOCMOTpa U MeyaTu paHee
co3flaHHBIX H300pakeHni. K HUM oTHocsATcs, HaripuMep, Adob Acrobat
Reader (rmmpocmoTtp rpaduku u TekctoB B dopmare PDF), GSview (mipo-
CcMOTP rpaduku u TeKcToB B (hopmare PS u EPS)

Bonpocbl gna camonpoBepku no teme 4
3adanue Ne 1. YKaxxuTe, KaKOW U3 TIepeurCIeHHbIX TePMUHOB 0060-

3HauaeT TporpaMmsbl, obecrieunBatoie B3aumogeiictBue OC c mepude-
PUMHBIMU YCTPOMCTBAMMU:
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1. KoHTpO/I1ED;

2. TPAHCJIATOD;

3. IpaviBep;

4. KOMITUJIATOP.
3adaHue Ne 2. YKaKuTe, KaK Ha3bIBaeTCsI UMEeHOBAHHAs 00/1aCTh BHEIIIHeH
MaMsITU TPOU3BOJIbHOM [JIMHBI C OTNpe/e/IeHHbIM KOJTMYeCTBOM UH(pOpMa-
L[1H.
3adaHue Ne 3. YKaxuTe, UTO He BXOJUT B OCHOBHbIe (DYHKI[MU Orepaiiu-
OHHOW CHUCTEMBI:

1. obecrieueHue guasora C Mojab30BaTeIeM;

2. pa3paboTka nporpamm it DBM;

3. yrpaBJjieHUe pecypcamMmu KOMIIbIOTepa;

4. opranusaijys (paisioBo CTPYKTYP.
3adaHue Ne 4. Pazmep kactepa 512 6aiit, pa3mep daiina — 816 baiir.
YKaxkuTe, CKOJIbKO MeCTa Ha IUCKe 3auMeT 3TOT (aiil.
3aoaHue Ne 5. YKaxkuTe, 4yTO Orpejie/isieT paclivpeHue daiiia:

1. pa3mep;

2. UM,

3. TUII;

4. pacrosioxxeHue.
3adaHue Ne 6. YKaKUTe, UTO OTHOCUTCS K OCHOBHBIM KOMIIOHEHTaM CHUC-
TEMHOT'O [POTPaMMHOT0 00eCTIeUeHMs:

1. obpabaTbiBaroiiye MPorpaMMbl ¥ CUCTeMa aBTOMAaTH3alluy TIPo-

rpaMMMPOBaHUS

2. orepaliOHHasi CUCTeMa M CUCTeMa MTPOrpaMMHpPOBaHUs

3. MOHUTOP U CYIIepBU30P

4. MakeThl MPUK/IIHbIX POrPaMM
3adaHue Ne7. YKakuTe, Kakas rpyrra (aiiyioB OyeT BbiZiesieHa 1o Macke
<k ¥|* bak>.
3adaHue Ne 8. [TepeuncinTe MacKu sl TEKCTOBBIX (PaiiioB.
3adaHue Ne 9. Ykakute 000011jeHHOe Ha3BaHHe MIPOTrpaMM JIJisi COTJIaco-
BaHUs PabOThI BHEIITHUX U BHYTPEHHUX YCTPOMCTB KOMITbIOTEpa
3adanue Ne 10. YKaxkuTe Harbosiee U3BeCTHbIE CTIOCOOBI TIPe/[CTaBIeHUS
rpauueckort UHGOpMaL1 B KOMITbIOTEDE.
3adanue Ne 11. YkaxuTe rpacduueckuii popmat, NpUBOASIINN TIPU CO-
xpaHeHuu ¢oTtorpaduii K HauMeHbllleMy 00BeMY (aiisa.
3adaHue Ne 12. YKaknTe 3Tarbl TpaHC/ISALWU, IPYU KOTOPOW CO3/jaeTCsl UC-
MO/THSIeMbIN (paris.
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3adaHue Ne 13. YKaknTe, K KAKOMY K/1aCCy SI3bIKOB ITPOrPaMMHUPOBaHUS
oTHOCUTCs Accembiiep
3adaHue Ne 14. YkaxkuTe si3bIK Haubosiee y0OHBIN J71s1 CUCTEMHOTO TIPO-
rPaMMHPOBaHUSA
3adaHue Ne 15. YKaxkuTe si3bIK Harbosiee ya00HbBIN s TIOTHUECKOTO Mpo-
rpaMMUPOBaHUS
3aoaHue Ne 16. YKaxuTe HeBepHbIe YTBEP>K/IeHUs Jjis1 paCTPOBOro Ipa-
(rueckoro pefiakropa:

1. MOXXHO pUCOBATh C NMOMOLLBK) MaHUMYJIATOPA MBILIb JIMHUU
TIPOU3BOJIbHOM (hOPMBI;

2. HeJslb3s1 COXPAHATh PUCYHKY Ha BHEILIIHUX HOCUTEJISIX;

3. HeJib3s1 MacIITabupoBaTh (hparMeHThl U300pa keHUS;

4. BO3MO)KHa TOHa/IbHasi KOPPeKI[1si N300pakeHusl.

3adaHue Ne 17. YKaKuTe HeBepHbIe yTBEPXK/AeHUs /1J11 BEKTOPHOIO r'pa-
(dburueckoro pefakropa:

1. MO>XKHO MPUMEHSITH pa3Hble BapUAHTHI 3a/TUBKY;

2. TpY yBeJIMUEHUM PUCYHKA MOXKET MOSIBUTHCS JIECTHAYHBIN (-
(deKT;

3. MOXKHO COXPaHSTh PUCYHOK B pa3/IM4HbIX rpadrueckux hopma-
Tax;

4. MO>KHO MCTIO/Tb30BaTh TiepeceueHre 00BEKTOB KaK OT/Ae/TbHBIM
rpauueckuii IpUMUTHB.
3adaHue Ne 18. YKakuTe BepHble YTBeP>K/eHUs /711 BeKTOPHOTO rpadu-
YeCcKoro peZiakropa:

1. MO>XHO (hOpMUPOBaTh pa3HyI0 3a/JMBKY OTHOTO 00beKTa

2. MO>XXHO 00BbeIMHATE rpadrueckre 00BeKTHI

3. Heslb3s COXPaHATh PUCYHOK Ha BHEIIIHEM HOCHUTeJIe

4. BO3MOXXHO y/la/IeH/e YaCcTU rpapuueckoro NnpuMuTHBa
3adaHue Ne 19. YKaKuTe CUCTeMbI TTPOrPaMMHPOBaHUs CPe/iv Mepeurc-
JIEHHBIX Ha3BaHWUU:

1. Adobe PhotoShop

2. Visual FoxPro

3. Visual C++

4. Borland Delphi

3adaHue Ne 20. YKakuTe OCHOBHbIe 0COO€HHOCTH TPAHC/ISLIUU B
peXxuMe UHTeprpeTaryu.
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5. MOAENN PELUEHNA ®PYHKUNOHAJ/bHbLIX
U BbIMNC/TUTENbHbLIX 3A4AY

5.1. OCHOBHbIE NOHATUA MOAENTINPOBaHUA

Modennb — ymipolijeHHOoe T10/1001e pealbHOr0 00beKTa, TIpoliecca
WU sIBJIEHHs, KOTOPOe OTPakaeT ero CyleCcTBeHHble 0COOEHHOCTH.

CywjHocmb — 000011[€HHOe Ha3BaHUe 00beKTa, SIBJIeHUS] WU TPo-
1jecca, KOTOpoe U3y4aeTcsi C TIOMOLLIbIO MO/Ie/IMPOBaHUSI.

Ampu6ymbi (napamempbl) — XapaKTePUCTUKHU CYII[HOCTH,
KOTOpbIe YUUTLIBAIOTCS B €€ MOJIeJIH.

MoodeaupoeaHue — MeTO/, IO3HAHUSI, COCTOSIIIIUN B CO3/JaHUU U UC-
CJIeJOBaHUU MO/JIe/led U3yd4aeMbIX CYLLIHOCTEeN.

Kajicooll cywjHocmu MOJMCHO COnoCcmasumb HeCKo/bKo Moodesell
B 3aBMCMMOCTH OT TOrO, /Il KaKOW LieJii oHa co3jaercs. [Ipumep — BO3-
MO>KHbIe MO/Jiesid uesioBeka. [ljisi oTAena KaipoB Ha paboTe — 3TO ero aH-
KeTa WU pe3toMe, B KOTOPbIX YUUTHIBAIOTCS aTpUOyThI, He06X0AUMbIe
B ripo)ecCOHANBHON [1eATeTbHOCTH; /ISl TIOMUKIMHUKN — MeJULIMHCKas
KapTa, B KOTOPOH YUWTBIBAIOTCSI aTPUOYTHI 37I0POBbBS; AJIs TIpUsiTesiell —
yepThl XapakTepa U Habop ero xo60wu; Ajs1 TIOPTHOTO — TeoMeTprUUecKye
pa3Mepsbl Tesa.

Heobxo0umocmb co30aHus mooesell JUKTYeTCs C/IeyIOIUMU
(dhakTopamu:

— MCCJIeJOBaHUsI HAa OPUTHHAse MOXeT ObITh SKOHOMUYEeCKH HEeBbI-
TOZIHBIM;

— M3yuyeHHe MOXXeT MPUBO/IUTh K pa3pyllIeHuI0 CYITHOCTU (Mo/je-
JMPOBaHMe B3PbIBOB, METOAUKH JieueHUs], XpaHeHHs TIPOAYKTOB U T. I1.);

— OpUrMHa/ia HeT B IeMCTBUTE/IbHOCTH (M3yuyeHre CYIIHOCTeu
MPOILLJIOTO UK OYy1Iero);

— HeoOX0IMMO HCCie/IoBaHKe TOJILKO HEKOTOPBIX CBOMCTB OPUTHU-
Hasa.

5.2. Knaccudwmkauum mogenen

B 3aBucumocT OT TOro, Kakol (akTop sB/IAETCA Haubosiee
BaXHbIM TIPU  MOJIeTUPOBAHWM, [/  KlacCU(UKaluu  Mogesei
WCTIOJIb3YIOT pa3Hble MPHU3HAKU:

— 110 00/1aCTH UCIIO/IL30BAHUS;

— 10 paKTOpy BpeMeHY;

— I10 OTpac/iv 3HAaHWUU;
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— 1o popMe Tpe/iCTaBIEHUSI.

Knaccugpukayus modesneli no obaacmu ucnonb308aHust

YueOHble — VCTIONb3YIOTCS TPy 00ydYeHUH.

OnbimHble — 3TO YMeHbIIIeHHbIe UM YBeIUUeHHbIe KOTUU TPOeK-
TUPYeMOT0 00BeKTa. MCrosb3ytoT A1l UCC/ieJloBaHUSI U TIPOTHO3HWPOBAHUS
ero OyIyIMX XapaKTepPUCTHK (a3pogrHaMHuueckast TpyOa).

HayuHo-mexHuuecKue — [7151 UCCJIeJOBaHUSI TIPOLIECCOB U sIBJIe-
HUU.

Hzpoeble — penieTULVS MTOBe/[eHUSI 00BEKTa B Pa3/IMUHbIX yC/IOBU-
SIX.

HmumayuoHHble — OTPaXKeHUe pealbHOCTU B TOW WM WHOU CTe-
reHr (3To MeToZ, Ipo0 U OIINOO0K).

Knaccugpukayus modesneti no pakmopy epemeHu

Cmamuueckue — OTUCHIBAIOT COCTOSIHUE CUCTEMbI B OIpe/ie/ieH-
HBIi MOMEHT BpeMeHH (eJMHOBPeMeHHbIN cpe3 WH(MOPMALMU 10 JaHHOMY
00beKTy). IlpuMepnl: Knaccu(HKaI[Usl >KMBOTHBIX, CTPOEHHE MOJIEKYII,
CTIMCOK TIOCa)KeHHBIX JiepeBbeB, 0TUeT 00 00c/ieJoBaHUN COCTOSTHHS 3y00B
UT.JI.

JuHamuueckue — OTIMCHIBAIOT TPOLIECCHl U3MEHEHUSI U pa3BUTHUS
cucTteMbl (M3MeHeHUsI 00beKTa BO BpeMeHH). IIpumMepsl: Mo/ie/TMpOBaHye
JBIDKEHUS TeJl, Pa3BUTHSI OPraHU3MOB, MPOLIECC XUMUUYECKUX peaKLIUi.

Knaccugukayus modeneli no ompacau 3HaHuil — 3To Kaaccudrka-
I[US1 TI0 OTPAC/IH [IesiTeTbHOCTH uesioBeka (MaTeMaTHUecKHe, OMOoruye-
CKHe, XMMUUeCKHe, COI[haabHble, 5KOHOMUUeCKHe, HCTOPUYECKHe U T. 1.).

Knaccuguxkayus mooeneli no popme npedcmasneHus

— mamepuasbHble (NpedMemHble, (pu3uyecKue) — 3T0 MOJe/, KO-
TOpble UMEIOT peajibHOe BOIUIOIeHHWEe U OTPakalOT BHeIIIHWe CBOMCTBA
WM BHYTPeHHee yCTPOMCTBO MOJe/MPyeMbIX CYIIHOCTel, CyTb Tporiec-
COB U sIBJIeHUM B 00beKkTe-opurvHase. MarepuanbHoe MOZe/IipOBaHUe —
3TO 3KCIepUMeHTa/bHbIM MeTO/, M03HaHUsl OKpY»Katolei cpeabl. [Iprme-
pbI: JeTCKUe WIPYIIKH, CKejleT yeioBeKa, uydesio, MakeT COJIHEUHOM CUC-
TeMbI, IIKOJ/IbHbIe TT0CobUs, dr3nueckrie U XUMHUUYeCKUe OITbIThI, aBUaMO-
Jieb UCTpebuTessi, Mooca TpensiTCTBUM.

— uH(opmayuoHHble — 3TO 1ie/leHarnpaB/ieHHO OTOOpaHHasi WH-
dopmaiusi 0 MoZie/IMpyeMOM CYILIHOCTH, KOTOpasi OTpa)kaeT ee CBOWCTBa,
Haubosiee cylieCcTBeHHbIe /1Jisl uccenoBaTessi. B uHpopMal[MoHHbIX MO-
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JleNisiX peasibHbIN 00BEKT WU TIPOL[eCC 3aMeHsIeTCsl ero popMabHbIM OTTH-
canueM. Takas ripolieZiypa Ha3biBaeTcs ¢popmanusayuetl.

Harnpumep, nH(OpMalIMOHHON MO/Ie/TbI0 JBU)KEHUS T10e3/10B SIBJIsI-
eTCsl pacnMcaHye WX ABWKEeHUs, a MaTeprualbHOM — MaKeT »Kejie3HOH Ji0-
POTH C ABWKYILIMMUCS TTapPOBO3UKAMU.

Io yposHio (popmanuszayuu pazauyarom:

— XopomuIo opMaM30BaHHble MOJeMu. VIX MOXXHO peLIuTb CpefiCT-
BaMU, TPUHATHIMU B JJaHHOM TIpeAIMETHOM 00/1aCTH, He UCTIO/Ib3Ys CyOheK-
THBHbIE MHEHUSI SKCIEPTOB;

— r10X0 opMasM30BaHHbIe MOZiesid. VIX Hesb3sl pelluTh 6e3 rpu-
B/IeUeHHs SKCIiepTa B IaHHOM npeMeTHOU 006/1aCTH.

Tunbl uHgpopmayuoHHbIX Mooenell

Ab6cmpakmHble (MbIC/1eHHbIe) — TIPU TIOCTPOeHUH MOJIe TN UCTIO/Tb-
3yIOTCS TIOHSITUSI, He CYII[eCTBYIOIIMe B peasibHOM »KU3HU. [IprmMephI: Mo-
Jlesib WjieanbHOro rasa. OHa rpe/icTaB/sieT KaXKAyl0 MOJIeKy/ly KaK maTe-
pHUa/IbHYIO TOUKY, T. €. 00beKT, KOTOpPhIM MeeT MacCy, HO He UMeeT pas-
MepoB. B Mojienu B>KeHUs T/IaHeT BOKPYT COJIHIIA KaXk/asl TJlaHeTa To-
JKe TIpe/ICTaB/IsIeTCsl Kak MaTepuasibHasi TOUKa.

Bep6anbHble — MbIC/IEHHBIE MO/Ie/TH, BbIpa)K€HHbIE B pa3rOBOPHOM
dbopmMe C TIOMOII[bI0 eCTeCTBeHHBIX SI3bIKOB. [IpriMep: UHCTPYKIUS TTUIOTY
camosieTa — 3TO BepOanbHasi HepopMaM30BaHHasi MOjie/lb, TaK KaK OHa
TMTUIIETCS] Ha eCTeCTBEHHOM $I3bIKe.

3Hakoeble ((popmanuzoeaHHble) — BbIPAKEHBI CHeldaTbHbBIMU
CUMBOJIaMH, TIPUMEHSIEMBIMHM B U3yuaeMo TipeiMeTHOM ob6sacTu. Hampu-
Mep, KOMIIbIOTepPHasi MOZieJib peajii30BaHa CpeACTBaMH{ IIPOTrpaMMHOM
cpe/ibl, MaTeMaTU4ecKasi — popMyJiaMH, KOTOpbIe OMKCHIBAIOT U3yyaeMyHo
CYIIIHOCTh. 3HaKoBasi (hopMasiM30BaHHasi MO/ie/ib MYy3bIKa/JIbHOTO MPOU3Be-
JleHHsI — 3alUCh C TIOMOII[bIO HOT U T. [I.

B 3HakoBBIX MH(OPMAI[MOHHBIX MOZE/ISX BBIIE/SIOT KacC 00pas-
HO-3HAKo8bIX MoJieneli. Harprimep, K TaKMM MO/ieNIsiM OTHOCSITCSI:

— I'eomempuueckue — pUCYHOK, ITUKTOTpaMMa, UepTe’X, KapTa,
T71aH, 00beMHOe N300pakeHue;

— CmpykmypHble — Tab/uiia, rpad, cxema, JuarpaMma,

— A/rzopummuuyecKue — HyMepOBaHHbIN CITHUCOK JAEeMCTBUM, MOIIIa-
roBOe TepeuncieHye, 6JI0K-cxXeMma.

ITo cnocoby opeaHu3ayuu 0aHHbIX UHGOPMaI[MOHHbBIE MO/IENH Jie-
JIITCS Ha:
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— peasiyuoHHble (mabauyHble): TiepeueHb 00BEKTOB U UX CBONCTB
odopMIsieTcs B BUJle CBSI3aHHBIX MeXAy co0oro Tabmmi. Kakziasi cTpoka
TaO/IMLBI COleP>XXUT WMHGMOPMALMI0 00 OFHOM 3K3eMIUIsipe (CywHocmu)
npeiIMeTHOM 00/1aCTH, KaXKbIM cTOn0Oel] — 3HaueHus1 OJHOM U TOM e Xa-
PaKTepUCTUKHU (ampubyma) A pasHbIX cyiqHocTeii. [Ipumep: pacrmca-
HUe JBWDKEHHS T10e3/10B — 3TO TabsruHasi nHGOpMaIioHHass MOZe/Tb pe-
aJIbHOTO TIepeMellleHusI TT0e3/0B 10 >KeJe3HOW Jopore;

— uepapxuueckue: o0BeKTbI pacTipe/iesieHbl TI0 YPOBHAM. Kakbiii
57IeMEHT BBICOKOTO YPOBHSI COCTOWUT M3 3JIEMEHTOB HW)XXHErO0 ypOBHS, a
3/IeMeHT HWKHEIro YPOBHSI MOXKeT BXOJUTh B COCTaB TOJBKO OZJHOTO 3Je-
MeHTa 60J/iee BbICOKOT'O YPOBHSI.

Takue mMozenu npejCcTaBsIOTCS OpUeHTUPOBAHHBIM rpadom («ze-
peBOM»), Y KOTOPOIo Hada/ibHasi BeplliiHa He TMOoJUMHeHa HUKaKoW Jpy-
roi, a BCe OCTa/IbHble TIOJUMHEHBI TOTBKO OZJHOM, HO MOT'YT UMETh B CBO-
éM TIOAUMHEHWH CKOJIbKO YTOJHO OOBEKTOB HIDKHEro ypoBHs. Ecim u3
Ka)KJJOTO y371a BBIXOAUT TOJBKO JBa MOTOMKA, TO TakKasi CTPYKTypa Has3bl-
BaeTCsi OMHAPHBIM /I€PEBOM.

[Tpumepsl: (aiisioBasi CTPYKTypa B KOMIIbIOTepe (CHMCTeMa KaTaso-
rOB), CCTeMa JIOMeHHbIX UMeH B VIHTepHeTe, CTPYKTypa IOUTOBBIX afipe-
COB, K/IaCCU(PUKALIUM >KUBOTHBIX, pacTeHU. B umepapxuueckoii mojenu
[Be r00ble BEpIMHBI MOTYT ObITh COeJWHEHBI TOJILKO OJHHM ITyTEM.
[IpriMep: OTHOCUTEJIbHBIN MYTh K (Paiiy UMeeT TObKO OZJMH BapUaHT.

— Cemeeble: MexXy 00beKTaMU MOZIeTUPYeMOM CUCTeMbI CYyIIecT-
BYIOT MHO>KeCTBeHHbIe CBsi3U. Takue MoZie/siu Mpe/iCTaBs0TCS rpadom, B
KOTOPOM MMEIOTCSI CBSI3U MEXAY BepllMHaMH, MO03BOJISIOI[MEe CO3/aTh
pasHble MyTU Mepexofia MeX1y HUMHU.

[IprMepbl: Mojlesib (PYHKIIMOHMPOBaHUs VIHTepHeT, rje KaXKIbIi
CEepBep MOJKeT CBSI3aThbCS C JIFOOBIM JIPYTHM CEpBEPOM uUepe3 I[eTI0UKY
MIPOMEXYTOUHBIX Y3JI0B, U 3TH LIEMIOYKA MOTYT ObITh pa3HbIMHU; MOJe/Th
B3aMIMO/IEHCTBUS MALIMEHTOB U Bpaueid B OOJIbHHIIE, T/le KaXKI0ro 00IbHO-
ro obcsiefyeT HECKOTBKO Bpadel U B TO ke BpeMs KaXK/IbIii Bpau C/Ie[IUT 3a
3/I0POBBEM HECKOJILKMX OOBHBIX; MO/Ie/Tb B3aUMOZENCTBUS CTYJ€HTOB U
TniperiofiaBaTesieid B Tipoiiecce oOyueHusl.

5.3. Ba3sbl gaHHbIX 1 6a3bl 3HaAHUN

B namie Bpemsi 0001 Criel[iasucT He3aBUCUMO OT cdepbl fes-
TebHOCTU B TOW WX UHOW Mepe 3aHMMaeTcsi CO0OpoM, HaKoTl/IeHreM, COp-
THUPOBKOW pa3HO00pa3HbIX JAaHHBIX U TPOUKMMH OTlepalyisiMi UxX 00paboT-
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Kd. IIpy CTPYKTYpHPOBAHUU JAHHBIX 10 PEJISLIMOHHOMY THITy B COCTaB
6a3bl 0OBIYHO BXOZSAT C/IeAYIOIIHe CPe/CTBA: TaOMMIbI, 3aIpOChl, (hOPMBEI,
OTYeThl, MAKPOCHI ¥ MOZYJIH.

Tabauybl — B HUX HaKariMBaeTcsi MH(OPMaIys, KOTopasi BBOAUTCS
C KJIaBUATYPBHI.

3anpocbl — TIpOrpamMMbl, KOTOpble MaHUIYJUPYIOT [JaHHBIMU W3
TabJIMI] ¥ B UeDHOBOM BH/Ie TO/ATrOTaB/IMBAIOT OTBEThI Ha THUIIOBbIE BOMPO-
CbI 0JIb30BAaTeJIeN.

®opmbl — TIPOTPaMMBbI, pa3Melljaloliie Ha dKpaHe HY>KHYIO T0JIb-
30BaTento uHdopmaiuio. PopmMbl UCTIONB3YIOTCS [I/Is1 BBIBOJIA TeX CBeje-
HUM, KOTOpbIE [JOCTaTOYHO MPOCMOTPETh C KpPaHa M Ha TIPUHTEP BBLIBO-
JIUTh He HY>XHO.

Omuembl — TPOTpaMMBbI, TIO/rOTaB/IMBaOIIe WHGOPMALIAIO IS
BBIBO/Ia Ha TIPUHTED.

Makpocbl u mMo0yau — TIpOTpamMMbl, B KOTOPBIX MPOU3BOAUTCS
Takasi o0OpaboTka wuH(OpMalK, KOTOpas HeAOCTYIHA KaXAOMY U3
TiepeurcieH-HbIX BhIIIe CPe/ICTB 110 OT/|e/TbHOCTH.

Hapsiny ¢ 6a3aMu [JaHHBIX B HacToslljee BpeMsi TP MO/ie/TMPOBa-
HUM TI7I0X0 (hOpPMaM30BaHHBIX 3ajlau MCMOAb3yIOT 6a3bl 3HaHUM. basbl
3HaHUM B OT/IMUMe OT 0a3 ZJaHHBIX coZiepkaT B cebe He TO/LKO (hakTHUe-
CKyr0 MH(OpMalMio, KOTopasi SIB/IsSIeTCsl TIOCTOSTHHOMW AJisi JAHHOM Tpefi-
MeTHOU 00/1acTH, HO U TIpaBWJ/Ia BbIBOZA, AOIYyCKarolllie aBTOMaTHYeCcKue
YMO3aK/IIUeHUs 0 BHOBb BBOJUMBIX (haKTax, TO eCTb MOZE/JHUPYIOT
«OCMBIC/IEHHYI0» 00paboTKy MH(pOpMAI[UK C TIOMOII[bI0 TIPAaBU/ JIOTHKHU.
KommbioTepHble MOJe/Id TaKUX 3a/lau Ha3bIBAKOTCS UHMes1/1eKmyad/AbHbl-
Mu cucmemamu. MaTemaThueckre MeTO[bl, M0 KOTOPbIM paboTaroT UH-
TeJ/IeKTya/bHble CUCTEMbI, Ha3bIBAlOTCS Memooamu UCKYyCCMEeHHO20
uHme/iekma. B ux oCHOBe JjieXkaT 3BPUCTHYECKUe TTPUEMbI. J8pUCMUKAa
— 93To Hedopmanu30BaHHas TPOLeAypa, COKpallaroliasi KOJIUUecTBO
IIIaroB TIOMCKa peIlleHus] 3a CueT HEeKOTOpOoro criocoba HaripaBieHHOTO
TIOKMCKa pellieHus], a He MPOCTOoro Tepebopa BCeX BO3MOKHBIX BapUAHTOB.
Yacro cuuTaetcs, uto 6a3a 3HaHWM OT/IMUaeTCs OT 6a3bl JAHHBIX NMEHHO
Ha/lM-YMeM MeXaHW3Ma BBbIBOJIAa HOBBIX 3HAaHMM W3 CTapbiX. Elle ozHa
0CcoOeH-HOCTh, KOTOpasi 3ak/ajbiBaeTcsi B 0a3bl 3HaHWM, 3TO BbiZjaua
CUCTeMOl «00BSICHeHUS» X0/la ee pacCy>KJeHHI NPy TTIOUCKe OTBeTa.

Hanbosiee U3BECTHBIN K/IaCC WHTE/JIEKTYaTbHBIX CHUCTEM — 3TO
sKcrepTHbie cucTeMbl (JC). ITU CUCTeMbI paCCMaTPUBAIOTCS KaK MO/JeTn
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http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0_%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B0%D0%BD%D1%82%D0%B8%D0%BA%D0%B0_(%D0%BB%D0%B8%D0%BD%D0%B3%D0%B2%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC
http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC

TIOBe/IeHHsT IKCTIEPTOB B OIpeZie/ieHHoW 00/1acTv 3HaHui. ba3za 3Hanmii 3C
CO3/1aeTCsl PU MOMOLLY TPeX TPYIII CreL[haTUuCTOB:

— 9KCIepThI ToM NpobsieMHOM 00/1aCTU, K KOTOPOM OTHOCSITCS 3a/ia-
yy, peraemsolie IC;

— VIH)KEeHepbI 10 3HaHUSIM, SB/ISIOIMeCs CrelyuaaTMCcTaMu Mo pas3pa-
60TKe UHTe/IeKTya bHOM HHMOpMaloHHoU cucteMbl (UUC);

— IIPOrpaMMMUCTHI, OCYLL[eCTBIALMe peanusanyo OC.

9C MoxeT (YHKI[MOHHUPOBaTh B 2-X peXWMaXx: BBOJ, (DAaKTOB TIO0
JaHHOU MpeaMeTHON 00/1aCTH WM TIPOBeJieHre KOHCY/IbTal[uii. B pexume
BBO/Ia 3HAHWM SKCMEPT C MOMOIIBI0 WHXXEeHepa IO 3HAHWSIM BBOJUT W3-
BeCTHbIe eMy CBefleHUst 0 npeomemHol obnacmu B 6a3y 3Hanuii 3C. B
pe>xxuMe KOHCYJIbTAlIMM T0JIb30BaTe/b BefeT Auanor ¢ 3C, coobiijas e
CBeZieHHUsT 0 mekyujell 3a0aye 1 ToyiydaeT pekoMmeHaimu OC, COMTPOBOXK-
Jaroruecs: «00bsCHeHHeM XOZla ee pacCykzaeHuii». Haripumep, B cdepe
TYLIEHUs JIECHBIX TI0XKapOB Ha OCHOBe MH(OpMaIMHU O ToXKape (omrucaHue
pacTUTeNbHOCTU B JlaHHOW 00/1aCTH, CBOJKA MOTOABI W T. I1.), BBIJAeTCS
HeKasi peKOMeH/Jal[is OTHOCUTE/IbHO CTpaTerdy 60pbObI C JaHHBIM T0XKa-
poM (o1jeHKa TpeOyeMbIX PecypcoB, peKOMeH/aI[|K 10 Pa3MeIlieHUI0 TeX-
HUKH U T. 11.)

5.4. JTtanbl mogenupoBaHua

Co3zaHre KOMITIBIOTEPHOH Mofend pa3buBaeTcss Ha HECKOJIBKO
ITarloB:

1. ITocmaHmoeka 3adauu: ONWCAHWE CYIIHOCTH, TIOJJIeXKalrekn
MO/1e/TMPOBAHMIO, I1eJIH UCC/IeJOBaHHUs U TOH MH(OPMAL[UH O MOZeITupye-
MOM 00BEeKTe, KOTOPYH0 He00XOAMMO YUUTHIBATh B CBSA3U C MOCTaBIeHHOU
1[JIBIO.

2. Paspabomka moodenu: BbLIOOD THIa CO37aBaeMOl MOeNN
(mpeaMeTHasi, KOMITLIOTEpHAsi, MaTeMaTHuecKasi ¥ T. I1.) U ee peau3aliysl.
Ec/u BbIOpaH KOMITbIOTEPHBIM TUI MOJIE/IN, CO3[AeTCs COOTBETCTBYHOIIIAsI
MporpaMma.

3. TecmupoeaHue moodeau: TIPOBeJeHHE KOMITbBIOTEPHOIO WJIN
HATYpPHOr'O 3KCIIepUMeHTa Ha Tectax. Tecm — HaOOp AAHHBIX, A/ KOTO-
PBIX 3apaHee W3BECTEH pe3y/bTar.

17151 KOMITbIOTEPHBIX IIPOrPaMM IPUMEHSIFOTCS pa3HbIe TeXHOIOIHU
TeCTUpoBaHusA. Eciu TecTupyeTcs rporpaMma, KOTopasl MojyueHa IIyTeM
BHECEHMsI U3MEHEeHHH, y/IydllaloliiX paHee paboTaBIlyo IIPOrpaMmy, To,
YTOOBI YOeIUTHCS, UTO BHECEHHBIE U3MEHEHHsI He UCTIOPTU/IH ee, B Tep-
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http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

BYIO Oouepe/ib ee MPOBEPSIIOT Ha TeX TeCTax, Mo KOTOPBIM IPOBEPSI/IH Tpe-
JBIAYIYI0O TIporpamMMmy, Takoe TeCTHPOBaHHE Ha3bIBAETCS pe2pecCUOH-
HbiM. TecTHpoOBaHHEe HOBBIX CJIOXKHBIX IPOrpaMM pa30MBaeTCs Ha /iBa
Tana: as1bgha-mecmuposaHue — 3TO TIPOBEPKA MPOrpaMMbl Ha TeCTax, KO-
TOpBIE COCTAaBUJ/I ee pa3paboTurK. Bema-mecmupoeaHue — riepeziaua rpo-
rpaMMbl 3aKa3uvKaM B OecIjlaTHOe I10/Ib30BaHHE C YC/IOBHEM, UTO TPH
BO3HMKHOBEHUU OIMMOOK B pabore pa3paboTuvk OyzeTr yBegomsieH 00
3TOM.

4. AHaau3 pe3y/ibmamoe Mo0e/qUPOBAHUS: TIPOIECC TPOBEPKU
MPaBUIbHOCTH MO/l Ha COBOKYITHOCTH TECTOB, OXBaThIBAIOIL[UX BCe
JMara3oHbl MO/Ie/TMPYeMbIX TapaMeTpoB. Eciu pe3ysbTaThl COOTBETCT-
BYIOT LI/, TIOCTPOEHNe MOZe/T 3aKOHUEHO, ¥ MOKHO HCITI0/Tb30BaTh MO-
Je/b s TIPOrHO3MPOBAHMS pealbHbIX pe3y/lbTaToB. B IMPOTHBHOM
c/lydyae MOjie/lb YTOUHSIETCS 3@ CUeT BBEJeHMS B Hee HOBBIX JAHHBIX, He
YUTeHHBIX Ha TIEPBOM 3Talle WK U3MEHSIeTCS ee pean3ariysl.

5.5. Bonpochbl gns camonpoBepku no teme 5

3adaHue Ne 1. YKakuTe OT/IMUKE MO/ OT peasbHOr0 00heKTa, SIBJIeHUS
WJIY TIpoLiecca.

3adaHue Ne 2. Tpotiecc onvcaHus 00beKTa Ha UCKYCCTBEHHOM $I3bIKe Ha-
3bIBA€TCA ___.

3adaHue Ne 3. B ocHOBe MeTOJJ0B MCKYCCTBEHHOT'O UHTEJIJIEKTA Jie)KaT
3adaHue Ne 4. OTIMUNTENBEHON YEePTOW MHTEe/IEKTya/lIbHbIX CUCTEM SIBJISI-
ercs ___.

3adanue Ne 5. MOXKHO /M OTHECTH K MI0X0 (hOpMaavM30BaHHbIM 3aZilayam
3a/laud, TIpUBOJsILME K TPYJAOEMKUM pacuetam [0 H3BeCTHbIM
dbopmysam? 3adaHue Ne 6. Kakue MeTOAbl MCIIOAB3YIOT [/ ILJIOXO
dbopMar30BaHHBIX 3a/1au?

3adaHue Ne 7. K Kakomy KJ1lacCy Moziesield OTHOCUTCS peLienT KyIllaHbs?
3aodaHue Ne 8. Mogenb rpaBUTALIMOHHOTO B3aUMO/IeUCTBUS IBYX TeJl, 3a-
nmycaHHas B Buzie GopMyJ, 3T0 ___.

3adaHue Ne 9. Mozenbto 3emu JJ1s1 OTipe/ie/ieHusI 3aKOHOB €€ IBH)KeHUs
BOKpYr Co/HLIA IBJIAeTCS: .

3adaHue Ne 10.YKakuTe 3Tarl, Ha KOTOPOM OCYILIeCTB/ISIETCS OTIpe/ie/ieHre
1jeJiel MOZle TMPOBaHMSI.

3adaHue Ne 11. TepMuHbI epapxuueckasi, ceTeBasi, pesIsiliuOHHasi — 3TO
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3adaHue Ne 12. TaHa Tab/iila MO TMPOBAHMS:

1| MomenupyembIii poriecc A | paketa

2| MoJlenTMpyeMblii 00 BeKT B | uccienoBaHue TpaekTopuu

3 11eJ1b MOJIe/IMPOBAaHUS C | moner pakeTsl

4 MozienpyeMble XapaKTePUCTHUKU D | KoopAauHaThl MECTONOJIOKEHUST

YKa)KuTe NMpaBUIbHBIN MOPSII0K YCTAHOBKM COOTBETCTBUS B 3TOM Tab/iu-

1e.
3adaHue Ne 13. JlaHa Tabsmiia MO/IeTUPOBAHUS:

1| MoziepyeMbli IpoLecc A | yesioBeK

2| MoJlenTMpyeMblii 0O BeKT B | paspaboTka MeTozia ieueHusl

3 1je/ib MO/ie/IMPOBaHYs C | remneparypa u faBjieHue

4 MopenupyemblexapakTepu- D | BiusiHME fleKapCTBa Ha COCTOsTHUE 00J/IbHOTO
CTUKHU OpraHusma

YKa)kuTe TIpaBWIbHBIN TIOPSAJOK YCTAHOBKM COOTBETCTBHUS B 3TOM Tabu-
1e.

3adaHue Ne 14. YKakuTe, KaKhe MOJe/d OTHOCSTCSA K K/aacCy TipeameT-
HBIX:

1. MoZienlb MOJIEKYJIbI B BUZE KDUCTA/UTMUECKOM PeLlIeTKY;

2. anropuTM paboThl CTaHKa C YMC/IOBBIM TIPOTPAaMMHBIM YTIpaB/IeHUEM;

3. MakeT He(PTIHOU BBILLKY;

4. 5/1eKTpAYecKasi cxema paJvonpyUeMHUKa.

3aoaHue Ne 15. YKaxuTe TUIIbI MOZiesiel B KiacCU(MUKALIUM 110 (haKTopy
BPEMEHMU.

3adaHue Ne 16. DBpUCTHKa — 3TO ___.

3adaHue Ne 17. AsposvHamuuecKkast Tpyba 3To .

3aodanue Ne 18. YKaxkuTe THIbI TECTUPOBAHUSI KOMITBIOTEPHBIX MO/IEJIEN.
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6. A/IMOPUTMN3ALUNA N NMPOTPAMMNPOBAHUE

6.1. MoHATMe anropuTMa 1 ero cBocTea

A/120pumm — 3TO UETKO Orlipejie/ieHHasi TI0C/1e/l0BaTe/IbHOCTh Jie-
CTBHH, OMMCHIBAIOIIUX MPOIiecC TTpeoOpa3oBaHusi 00beKTa W3 Haua/lbHOTO
COCTOSIHUSI B KOHEUHOE C TTOMOII[bIO TTIOHSITHOM MCTIOJTHUATEJTIO TI0C/Ie/IoBa-
TeTbHOCTU KOMaH/I.

W3 sTOro orpefiesieHUsi CjieyeT, UTO TPaBU/IbLHO COCTAaBJ/IeHHbIN
aJICOPUTM XapaKTepr3yeTcsl C/ieyIOIMMU CBOMCTBAMM:

— OUCKpemHOCmblo, T. €. TIpe/iCTaB/ieH B BUJie TIOC/Ie/loBaTeIbHO-
CTH KOMaH/, KOTOpbIe MCTIOJIHATE/Tb 0JKEH BHITIO/THATEL OJHY 3a APYToMu;

— NOHSIMHOCMbIO, T. €. JOJDKEeH COZiep>KaThb TOMbKO Te KOMaH/IbI,
KOTOpbIe BXO/JSIT B CUCTEMY BBITTOTHSI€MbIX KOMaH/, UCTIOJTHUATEJIS;

— 0emepMUHUPOBAHHOCMbIO, T. €. AJITOPUTM JI0/DKeH ObITh Mpe/-
CTaBJIeH TaKuM 00pa30Mm, UToOBbI, BLITIO/IHSS OUepeIHyI0 KOMaH/y, UCTIOJ-
HUTe/b TOUHO 3Ha/I, KaKyI0 KOMaH/y C/ie[lyeT BBITIOHATL CIeyIoIel;

— pe3y/ibmamueHOCmblo, T. €. aJITOPUTM JI0/DKeH 0becrieunThb Tipe-
oOpa3oBaHMe OT Haya/lbHBIX JAaHHBIX K pe3y/bTaTy 3a KOHEeUHOe UHCIIO
KOMaH/I.

st rpacdruecKkoro npe/iCTaB/IeHNs a/lfTOPUTMOB KOMITbIOTEPHBIX
MIpPOrpaMM HCIIOJ/Ib3YIOT CrielraibHble 0003HaueHuss. OCHOBHbBIE W3 HUX:

© — Hayajio/KOHel| aJir0puTMa

— MpOBe/ieHKe PAaCUeTOB

HeT .
— MpOBepKa yCI0BUN

Aa

/ / BBO/I[Togmucano/BEIBOAMH(OPMAlMHpreyars, 6€3++ yTOUHEHHS** 2013, YCTPOHCTBAdOpMaT 60 84
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6.2. OCHOBHbI€ TUMbI ANITOPUTMUYECKUX CTPYKTYP U NX ONOK-
cXeMbl

— IUHETIHAaA — KaK/I0e JIeMCTBHe JO/DKHO OBITh BBIITOJTHEHO T10CIe-
JIOBaTeIbHO OJTHO 3a APYTHUM:

—»

A 4

—>

— @eme/ieHuUe — B 3aBUCHUMOCTH OT BBITIOJIHEHMSI WM HEBBITIO/THE-
HUSI YKa3aHHOTO YC/IOBUSI Peayii3yeTcsl Ta WM WHasl TI0C/el0BaTeTbHOCTh
KOMaH/I:

A\ 4

/\ HeT JelicTBUs TIpY He-
yciioBUe

BEPHOM YyCJIOBUM

Aa

JIeMCTBYS TIPY BEPHOM yCJIOBUA

i

— YUK/ — cepys KOMaH/i (me/10 yuk/1a) BbITIOHSIeTCSI MHOTOKpaT-
HO. Pa3HOBU/IHOCTH 1LIUKJIOB:

Iuka co cuémuuKoM — BBITIOTHSIETCS 3apaHee Orpe/ie/IeHHOe KO-
JIAYeCTBO pas:

\’

<

Teno nukna

I
D

Iuxka ¢ npedycao8uem — TIPOBePSIETCST YC/IOBUE U, €C/IA OHO BbI-
TIO/THSIETCSI, TO TeJI0 I[MK/IA (TI]) TOBTOPSIETCS, €C/IU HeT — MPOUCXO/IUT Tie-
pexoj K JAeUCTBUIO, CeyIOlleMy 3a Te/loM LYkaa. Ecim ycioBue He Bbi-
TIOJIHSIETCSI TIPU T1epBOM MPOBEPKe, TO TeJI0 LIMK/a He BBITIOHSAeTCS HU OfI-

HOT'O pa3d:

HeT

I

A 4
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Iuka ¢ nocmycaoeuem — Teyo 1YKAA (TL) BBIMOJHSETCS, 3aTeM
TIPOBePSIETCST YCI0BUE U, €CJIM OHO He BBITIOJIHSETCS, TO TeJOo LUK/Ia To-
BTOPSIETCS, €C/IM BBITIOJTHSIETCSl, TO TIPOMCXOJUT Mepexo[| K AeHCTBUIO,
cleyroIIeMy 3a TeJIOM 1[MK/ia. B 3ToM BapuaHTe Teso 1[MK/a BbIOJHSET-
cs1 XOTs ObI OJWH pa3 Bcerja.

yC/IoBHe

I

v

6.3. Mpumepbl 6/10K-CXEM aJITOPUTMOB

1. CymmupoBaHMe/TIpOM3Be/ieHre 3apaHee OIpe/ie/IeHHOTI0 KOJ/IU-
YyeCTBa CJIaraeMbIX/COMHOXXUTEIEN:
S:Zfi’P :l—.[fi’
e f; — anropuTM pacueTa i-ro cjlaraeMoro/COMHOXUTeJIs, iH, IK — TpaHu-
L{bl U3MEHeHWs UH/eKCa I.

S=0 P=1
\ \
—> i =iH, ik > —> i =iH, i —
S:S+f1 P:P*fl
N N

2. CymMuUpoOBaHUe c/laraeMbiX fi /10 TeX Mop, MoKa BbIMOJIHSETCS
yCJIOBHE

fi> &
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S=0 Ja S=S+fi
=0 g Pacuer f; i=i+1
HeT >
3. AITOpUTM BBIUUC/ISIET d = 2%,
k:=1 v k<5 a a:=a*?2
a:=1 ki=k+1
HeT >
4. AnropuTt™ BeIUUCseT X = 3; y = 4,5.
Aa Aa
x=0 y=0 |- X>=y x =x+1 y=x*x/2
HeT HeT
/_/ BeiBog X, y /
5. Ilpu n = 8 anropuTM BBIUUCSET AJ151 JIEeMEHTOB MacCrBa A
3HaueHus 4, 16, 36, 64 cOOTBETCTBEHHO.
HeT
/\ Ad
Mli=2 [ TSi<=n "lai=ixi Mli=it2

6. Anroputm Belurcisier a = 1 * 2 * 3 * 4,

VL/k<5\ Jd >

a:=a*k
ki=k+1
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7. 3ajaH ofiHOMepHbIM MaccuB X: X1, X2, ..., Xn . IIpvBeJeHHbIN
(dparMeHT TpOrpaMmbl OrpejiesieT CyMMY TTOJIOKUTEbHBIX 3/1EMEHTOB
MaccuBa X.

S:=8S+x

8. [IpexcTaByieHHBIN (PparMeHT 0/10K-CXeMbl BBIUMC/ISIET KOJTMUeCT-
BO HYJIEBBIX 3JIEMEHTOB B MacCHBe X, COCTOSILIEM U3 N 3/IEMEHTOB.

ki=k+1

|~
Il
o=

6.4. Mpumepbl aNropuTMOB, COCTaB/IEHHbLIX B NCEBA0KOAE

Crno)XHble alropuTMbl yo0Hee 3amMChiBaTh Ha nNceedokode, KOTO-
pbiii BK/TIOYaeT (Ppa3bl eCTeCTBEHHOTO si3bIKa U OOIIeNpUHSTbIE MaTeMaTH-
yeckre 0003HaueHUs:, 0(hopM/IeHHbIe TI0 CTaHAapTaM, MPUHSATLIM B ajro-
PUTMUUYECKUX SA3bIKaX.

1. Tlocne BbIMOMHEHUS TIPEACTABIEHHOrO ()parMeHTa MPOrpaMMBbl
repeMeHHasi y TipuHsiia 3HaueHue 10. Kakum Obio 3HaueHue x riepef
BXO/ZIOM B 3TOT (pparmMeHT?

yi=x—-1;,x:=y+2;y:=x+y;BbBOLY

Omeem: x = 5.
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2. 3azaH parmeHT anroputMa. Kakumu 6yayT 3HaueHusi d v €
Ha BbIXOZle, eC/id Ha BxoJie a = 8; 8 =37

1) Ecnmua<e,Toc=6—anHauec=2*(a—8)
2)d=0
3) [Toka ¢ > A BemosiHATE: d =d + 1;c=c—1

Omeem. TIpu Ha BbIXO/le U3 3TOTO (PparMeHTa repeMeHHbIe d U C IPUMYT
3HaueHus: d = 2; ¢c=8

3. IIpencraBnen anroput™ (div(x,y) - LieJIoUKC/IeHHOE JleJieHre X Ha
y, mod(X,y) - 11e/iblii OCTaTOK OT JieIeHus):

k =50

Bri6op
nipu div(k,12) =4: d :=k
nipu mod(k,12) < 5:d :=
nipu mod(k,12) > 9: d :
vHaue d := 1

Bce

Omeem. 3HaueHUe TiepeMeHHOU d T0c/ie BbITIOTHEHUS aIlTOPUTMa pPaBHO 2

2
3

4. TlpeacraBseH aaroputM (mod(x,y) - 1ie/ibli OCTAaTOK OT Jiesie-
HUS):

k=70

Br16op
nipu mod(k,12) =7:d :
nipu mod(k,12) <5:d:
npu mod(k,12) > 9: d :
vHaue d := 1

Bce

Omeem. 3HaueHUe NepeMeHHOM d T0C/Ie BBITIOJTHEHUS alTOPUTMa PaBHO 3

k
2
3

5. [IpenctaBrieH pparMeHT MPOTrPaMMBbl:
X:=9;y:=7;p:=x=y;q:=y>x;p:=pandq
Omeem. B pe3ynbTarte BbI0/IHEeHUs (hparMeHTa IpOrpaMMbl llepeMeHHbIe
p v q npumyT 3HaueHus p = false; g = false
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6.5. Bonpochl Ana camonpoBepKku no teme 6

3adaHue Ne 1. [TepeuncinTe OCHOBHBIE CBOMCTBA aJIrOPUTMA.
3adaHue Ne 2. T1puBeseH anroputM rnporeaypbl « ABCD» B riceBmokofe:

HauaTtb

[Tucats ("BBeaute "A,B,C,D")

YuraTs(A,B,C,D)

Ecm A=B 1o

Ecmm C<B 1o

X:=1

Nnaue

X:=2

WNuaue

X:=3

KoHnerg
3aruImTe 3TOT aJITOPUTM MaTeMaTUUeCKUM SI3bIKOM Ha Oymare.
3adaHue Ne 3. OmipesiesiiTe, KAKUMHU OyAyT 3HaueHWss X ¥ Y Ha BBIXOJle U3
3TOr'0 a/JIrOpUTMa:

Aa Aa
X=0 Y=0 X>=Y X=X+1 Y=X*X/2

HeT HeT

y' BeBog X, Y
Z
3adanue Ne 4. OnipefienuTe 3HaueHUe repeMeHHOM D mocsie BbIMOJTHEHUSs
anroput™Ma (mod(X,y) — LieJibld OCTaTOK OT Jie/IeHHs):
k=70
Br16op
nipu mod(k,12)=7: D:
ripu mod(k,12)<5: D:
ripu mod(k,12)>9: D:
rvHaue D:=1
Bce
3aodaHue Ne 5. I1py KakoW opraHu3aluy LUK/Ia MOXKeT CTyUUThCS, UTO Te-
710 LIUK/Ia He BBITIOJTHUTCS HU pa3y.
3aoaHue Ne 6. I1pencraBneH parMeHT NPOrpaMMBbl:
Y:=X+5; X:=Y; Y:=X+Y; BeIBOJ Y
OrnpeseiiTe 3HaueHWe TlepeMeHHOM X TiepeJ; BXOJOM B 3TOT
(dbparmMeHT, ec/ii U3BECTHO, UTO TIOC/Ie BBIOTHEHUSI 3TOTO ()parMeHTa Iie-
peMeHHas Y TIpUHs/Ia 3HaueHue 14.

k
2
3
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3adaHue Ne 6. YKakKuTe BapuaHT OMMUCAHUSI, COOTBETCTBYIOIUM LIUKITY C
IIOCTYCJIOBUEM:

1. ToKa yc/10BHe UCTUHHO, BBITIOJIHATh OIepaTop;

2. BBITIOJIHATH OIIepaTop, I0Ka yCJIOBUe JIOXKHO;

3. BBINIOJIHATH OIlepaTop 3aJaHHoe YUCIIO pas;

4. ey yC/10BYe UCTUHHO, BBITIOJIHATD OIlepaTop, UHaye — OCTaHO-
BUTBCS.
3adaHue Ne 8. OnipesienuTe, CKOJIBKO pa3 TeJo LIUKJ/Ia BbITIO/IHIETCS B
rpe/icTaB/ieHHOM (hparMeHTe:

B:=10;D:=40

Hauano nukia: moka D >=

B D:=D-B

Kowner] njuksa.
3adaHue Ne 9. OnipefienuTe BU/J, BBIBO/A Pe3YJ/IbTAaTOB B Mpe/I0’KeHHOM
(parmMeHTe NPOrpaMMBI:

X:=5

1:=7

BbIBOJ ("X=",X," X=",Z,Z+X)

1. X=5 X=712

2."X="5," X=",7,12

3. X=5X=712

4, "X=",X," X=",7Z,Z+X
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7. TEXHOMIOINm npPOrPAMMMPOBAHINA

7.1. OCHOBHble TeXHONOrMn NporpaMmMmupoBaHuns

[Ipu pa3paboTKe KOMIBIOTEPHBIX MOZAesel AJisi 3a/iay, pelllaeMbIX
MO C/JI0XKHBIM M TPOMO3JKHMM a/rOpuTMaM, MOJy4yaroTcsl [JIMHHbIE TMPO-
rpaMMbl, KOTOPbie OUeHb CJIO’KHO OTJIaXXUBaTh U TeCTUPOBaTh. st 0bJier-
yeHHUsI 3TUX paboT ObUTM pa3paboTaHbl pa3Hble TEXHOJIOTHH MPOTPaMMHU-
POBaHUs, KOTOpbIe YIIPOLIAIOT CTPYKTYpPy NpOrpamMMel U ee oTaazaky. Oc-
HOBHbIE 13 HUX:

— MO0Qy/IbHO€ NPO2PAMMUPO8AaHUe;

— npozpammupoeaHue «CHU3y egepx» (80cxoosiujee Npopammu-
poeaHue);

— npozpammupoeaHue «ceepxy 6HU3» (HUCX00siUjee NPOPamMMu-
poeaHue).

CorslacHO 5TUM TEXHOJIOTUSIM B aJrOPUTMe 3aJjlauM BbIZe/SOTCS
Moy/iu. Modyab — 3To b0 JoruuecKy 3aKOHUeHHbBIN dparMeHT o011eit
3ajjauu, MO0 YacTO MOBTOPSIOIIMICS O/I0K pacueToB.

Kaxzapii Moaynb o(opmiisieTcss MO Orfpe/ie/IeHHbIM TpaBUiaM B
BUJle NOONpo2pammbl, U B TEKCT OCHOBHOIO aArOpUTMa BMECTO Hero
BCTaBJ/ISIeTCSI KOPOTKasi MHCTPYKI[MSI BbI30Ba TO/IIPOrpaMMbl. Korjja BbI-
MOJIHEHWE TMPOrpamMMbl JOXOJUT [0 3TOW WHCTPYKLWH, BBIOJTHSETCS
(parMeHT, 3a/10)keHHbIM B TeJIO MOANPOrpaMMBI, TIOC/Ie Yero yrpaBJieHre
repe/laéTcsl Ha KOMaH/[y, C/IeAYIOIIYI0 3a MHCTPYKLMeM BbI30Ba TO/TPO-
rpaMMBI.

Pa3nuyaioT nodnpozpammbl pyHKYyuu (UCTOIB3YIOTCS Kak oOre-
paHZbl B BbIpaXKEHUSIX) U nNpoyedypbl (WCIIONb3YIOTCS KaK OIepaTophbl).
OO111yt0 CTPYKTYpY MOAPOTrPAMM MO’KHO TPe/ICTaBUTh CJIeAYIOIUM 06-

3arosioBoK: UMs U Teso IIpy3HaK OKOHYaHWS
(hopMasibHbIe TTapamMeTphl "| moaTIporpaMmel > moArporpammel

y

pa3oM:

Teno nodnpozpammsbl — 5TO ONIEpPaTOPbl, KOTOPbIE MPOrPaMMUPYIOT
Ty 4aCThb aJITOPUTMa, KOTOpPasi BblJle/ieHa B [JaHHbIM MOJy/1b. PopmMa/ibHble
napamempbl — 3TO Te TiepeMeHHbIe B TeJie TIOANPOrpaMMbl, 3HaUeHUs KO-
TOpBIX HaZlo OyzieT repes HayajioM pabOTBhI 3TOTO MOAYJIS TIOJYUHUTh U3
OCHOBHOM TIPOTPaMMBblI.
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B uwHCTpyKIMM 1O BBI30BY YKa3bIBaeTC WMsI TOANPOrPaMMbI U
¢akmuueckue napamempsbl, TO eCTh 3HaUeHUs (DOPMaILHBIX TTaPAMETPOB,
C KOTOPBIMHM CJIe[lyeT BBITIOJHUTE TeJI0 MOATIPOrpaMMbI B IAHHOM MecCTe.
IIpumep. [1aH MaccuB Lenbix uncen {a;},i=1, 2, ..., 15. [Iporpamma
JIOJDKHA BBIUMC/IATH TIPOM3BeJieHre [IBYX CYMM HEKOTOPBLIX 3/1eMeHTOB

MaccuBa {a;}. Tak Kak onepaluu, KOTOpble C/eAyeT BbINOJHUTD /i1 CyM-
MHPOBaHMUSI, HE 3aBUCAT OT KOHKPETHBIX 3HAUEHUM UCTI0/Ib3yeMbIX UKCEeI,
aJIFCOPUTM CYMMHPOBaHUsI, UTOObI He TOBTOPSTH €r0 JBaXKAbl, MOXXHO
oopmMuTh B BUZe nornporpamMmmel. [TI0CKOMBKY 10 YC/IOBUIO 3a/laud KO-
HEUYHBIM pe3y/IbTaTOM [[OJ/KHO OBITh MIPOM3Be/ieHHe CyMM, a He KaXkzas 13
HUX M0 OTAeIbHOCTH, MOAIIPOrpaMMy MOXXHO O()OPMUTB T10 THUITY MOZTPO-
rpaMMbI-QYHKIMM. ANTOPUTM, TI0 KOTOPOMY OY/eT COCTaBISTBCS TMPO-
rpaMma, rpejCcTaB/isieM B IICeB0KO/e:

dyukiua CYMMA(iL,i2)
Havano: s =0
Hayasio UuKna ajas i =il fo i2
s =s+af(i)
KOHel| LMK/
CYMMA =5
Konen ¢pyHKIUM
Hauano nporpammel
BLIBECTU Ha 3kpaH(''BBe/juTe 3HauUeHUs1 MacCHBa
A'") Hauasio yukaa gsi j = 1 go 15
BBECTU C KJ/IaBUATyPhl
a(j) KoHeL] LIUKJIa
BBIBECTU Ha 3KpaH (''BBeJUTe rpaHULIbl MH/IEKCOB epBOM
CyMMBI")
BBECTHU C KJIaBUATYPHI g, W
BbIBECTH Ha 3KpaH ("'BBeJjuTe rPaHULIbl UHAEKCOB BTOPOU
CyMMBI")
BBECTH C KJIaBUATYPHI t, [
p:= CYMMA(g,w) * CYMMAC(t,])
BbIBECTH Ha 5KpaH (''pou3Be/ieHne paBHO'", p)
Koner nporpammsi
B nporpammy BBefeHBI KOHCTaHTHI: g = 1; w = 12; t = 8; [ = 15.
OTo — (pakTUUecKue TapaMeTpbl, KOTOpPble HaZl0 WCIO0/Ib30BaThb BMECTO
(dbopMabHBIX TlapaMeTpoB il U i2 MpU BBIYMC/IEHWH 3HaueHus p. B pe-
3yJ/IbTaTe IepeMeHHasA p NMpUMeT 3HaueHHe IPOU3BeJeHHsI CYMM 3JIEMEeH-

ToB C 1 M0 12 11 c 8 mo 15 u3 maccusa {a;}.
ITpu MCIO/Ib30BaHUM TEXHOIOTMM «CBEPXY BHM3» pa3paboTKa Mpo-
rpaMMbl HAUMHAETCS C TI0C/IeioBaTeTbHOM JieTar3al[iy aJlropuTMa Ha
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BCeé OoJiee MeJIKUe YacCTH [0 TeX I0op, MoKa T0JIydaTcs Takue MOAYIH, [I/s
KOTOPbIX MOXXHO HamucaTb KOHKDeTHble KOMaH/bl. 3aTeM COCTaBJSIeTCs
TEeKCT OCHOBHOW TMPOTrpaMMbl, B KOTOPOM BMeCTO ()parMeHTOB, BbIJe/IeH-
HBIX B MOAMNPOrPaMMBI, CTaBAT «3a2/1yWKuU». JTO TOANPOrPaMMbl, B KOTO-
PbIX BMECTO peajibHO HY)KHBIX OIepaTOpOB CTaBAT CUTHAJ/IbHbIE TeuaTy
WA BBOJ| Pe3y/IbTaTOB, KOTOPbIe JO/DKHA Oblla COCUMTATh 3Ta IOZTPO-
rpamma. TakuM 06pa3oM MPOBEPSIOT U OT/IAXKUBAIOT TOC/Ie/J0OBaTeTbHOCTh
JIeiCTBMA B OCHOBHOM a/JrOpuUTMe. 3aTreM MOANPOrpaMMbI-3ar/IyIIKU T10
ouepesi 3aMEHSIIOT Ha COOTBETCTBYIHOLME aJrOPUTMY TOANPOrPaMMEl,
OT/I@)KUBAIOT UM TEeCTUPYIOT uX. Takas TexHomorusi obsjerdaet cosjaHue
MpOrpaMMbl, YMeHbIIIaeT KOJIMUECTBO OIIMOOK U 00sierdaeT HaxoXKaeHHe
JloTylilleHHbIX OmMO0K. CuuTaeTcsl, UTO IIporpaMMa OITHMAa/ILHOTO TIO
pasMepaM MOAYJIsI LIeJIMKOM [JOJIKHA TOMeIaThCsl Ha SKpaHe JUCTLIesl.

[Tpu MCro/b30BaHUM TEXHOJOTHH «CHU3Y BBEpX» B TI€PBYIO Oue-
pe/ib OTpe/ie/ISIFOTCSl M pa3pabaThIBalOTCS BCIIOMOraTe/IbHble MOJYJIH, KO-
TOpbIe TIOTPeOYIOTCS AJis MPOeKTHPYeMo# TporpaMmel. [locie Toro, Kak
BCe MOJYJIH OT/Ia)KeHbl, M3 HUX, KaK W3 KyOMKOB, B COOTBETCTBHH C Ha-
ya/ibHBIM aJITOPUTMOM COOMpaeTCss OCHOBHAsI IPOTrpaMMa.

7.2. OCHOBHbIE NPUHLUMNbI CTPYKTYPHOro NporpaMmMmupoBaHuaA
(nporpammunpoBaHue 6e3 GO TO)

CTpyKTypHOe NpOorpaMMHUpPOBaHME — METOJOJIOTUS ¥ TeXHOJIOTUSI
pa3paboTKy MPOrpaMMHBIX KOMIIIEKCOB, OCHOBaHHasi Ha TIPUHLIUIIAX MO-
JyJIBHOT'O TIPOrpaMMUPOBaHUSA U TIPOrpaMMUPOBaHUA "'CBEPXY-BHU3'.

AJITOpUTM 3aJjauM MpeJCTaB/sIeTCs KaK KOMIO3ULIMS MO/bKO mpex
6a308blx MUNO8 A120pUMMO8: /AUHeliHblX, 8eme/eHUll U Yuka108. ITH KOH-
CTPYKLIMH MOTYT OBbITh COeMHEeHbI WM BJIOXKEHbI APYT B Apyra MpOU3-
BOJIbHBIM 00pa3oM, HO HUKAaKMX APYTUX CIOCOOOB YITPAaB/IEHHUs TTOC/Te/0-
BaTeJIbHOCTBIO BBIMIOJIHEHUS OIlepaLiii He UCTI0b3YeTCs.

OCHOBHBIE SI3bIKM MPOrPaMMHPOBAHUS, UCTO/b3YIOLLIUE CTPYKTYP-
HYI0 TEeXHOJIOTHIO:

— Apia, Cu — s13bIKH 00111eT0 Ha3HAUeHUS;

— Belicuk (mo Visual Basic);

— KOBO/JI — a151 5KOHOMHUYeCKUX 3a/layu (MHOTO OTepaTopoB, 00-
JervarolX MaHUMNYJISIUY C (aitiamu);

— doprpaH, [Tackans, [1J1/1 — g BEIYMC/IATEILHBIX 3a7a4 (yA00-
HbIe CpeZICTBA [I/Is1 3aIucy (Popmy.).
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7.3. OCHOBHbI€E MOHATUA 00 BLEKTHO-OPUEHTUPOBAHHOIO
nporpaMmmmnpoBaHuns

0O0veKmHo-opueHmuposaHHoe npozpammupoearue (OOII) npu-
MEHSIIOT TIPHM TTPOrPAaMMHMPOBAHNH Pa3HBIX MaHUMYJ/ISALUN Ha/l 00beKTaMHU.
Haripumep, 1ipu cocTaB/ieHUU TIPOrpamMM yIipaB/ieHHs pa3MepaMu U T0JI0-
>keHreM oKoH Windows, nuctamu kauru Excel, dgatinamu u T. 1.

OCHOBHble mepMUHbl U NOHAMUS 00BEKMHO-0pUEeHMUPOBAHHO20
Npo2pamMMUpPOBAHUSI:

— MojieJTUpyeMasi CUCTeMa COCTOMT U3 006ekmo8. OOBLeKThbl MOTYT
ObITh BJIOKEHbI APYT B Jpyra, Harpumep, o0bekT «imicT Excel» — 310
yacTh 00beKTa «kKHura Excel»;

— 00BeKThI KAKUM-TO 00pa30M B3aMOZEMCTBYIOT MEXKIY COOO01;

— KaK/IbIll 00beKT XapaKTepHU3yeTCsl CBOUM COCTOSTHHEM U TIOBejie-
HueMm. CocTosiHre 00beKTa 3a7IaéTCsl 3HaUeHNeM HEKOTOPBIX €r0 C80licme.
Hanpumep, 06beKThl THIa «kHUra Excel» nmeroT cBolicTBa: uMsl, pa3mep,
OTKpbITa/3aKpbiTa U T. M. JleMCTBUS, KOTOpble MOXXHO BBITIOJHATh Haf
00BEKTOM WM KOTOPbIe OH CaM MOXXeT BBITTOHSTh, Ha3bIBAIOTCS Memo-
damu. Harrpumep, 06beKT Thra «kHura Excel» MOXXHO OTKPBITb, 3aKPbITh,
TepeMMeHOBaTh, MIepeHeCcTy B IPYTYIO MarkKy U T. 1. [Tocie KaXkaoro aei-
CTBUSI U3MEHSIOTCS KaKHe-TO CBOMCTBa 00BbeKTa.

Knacc 066ekmog — 111a0J10H, OorpefiesIsIioIiii OCHOBHbBIE CBOMCTRA,
METO/IbI ¥ COOBLITHSI TPYIITBI 00BEKTOB, 00BeANMHIEMBIX B KacC. ITO Ke
MO>KHO C()OPMY/IMPOBATh APYTMMM CJI0BAaMM: 3TO MHOXECTBO O0OBHEKTOB,
MMeloIIUX 0blilee TOBe/leHre U 00110 CTPYKTYPY.

CoObimus — cuTyaluu, B KOTOPBIX HaZj0 MPOrpaMMHUPOBAaTh KaKOM-
TO OTK/IMK oOBeKkTa. Hampumep, uTo Jenatb, KOrZia Hajl THUTIEPCCHITKOM
W/ KHOTIKOW PacroJioXKeH Kypcop, Korja IenKaeT Kypcop, KOrja mpouc-
XOJUT JBOWMHOM I1[e/TUOK.

HacnedoeaHue — TIOpoXaaeT Hepapxuio 00beKTOB. OHO MOXKeT
ObITH CMO/IeTUPOBAHO C TIOMOIIbI0 TAKCOHOMETPUUECKON K/acCubUKaly-
OHHOM cxeMbl (Hepapxuu). B ocHOBHOM Kiacce (podumesie) MOXHO BbI-
Jenstb nogkaacckl (nomomku). OHU COCTOST U3 00BEKTOB, BXO/SAIIMX B
K/IacC poauTesisi U 00/1aZiaf0T Hapsily CO BCEMH €ro XapaKTepHUCTHUKaMu
JIOTIOJTHUTE/IbHOM TPYMIION CBONCTB, KOTOPBIX y APYTUX 00BHEKTOB K/acca-
poauTtens HeT. [IpuMep: Knacc-poauTesib — oKHa Windows, moAK/IacChl —
[IMa/IoroBble OKHA, OKHA JJOKyMEHTOB, OKHa marok. [Togkmaccel OKOH f10-
KyMEHTOB — OKHa ZIokymeHTOB Word, okHa flokyMeHTOB Excel, okHa fi0-
KymeHTOB PowerPoint # T. 1.
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HHuKkancyasayusi — COKpbITHE [eTajied MporpamMM, CO3AAKLIUX U
MaHUIY/IUPYOIUX oObekTamMu. Co3zaHre 0OBEeKTOB, MaHHUITY/IPOBAHUE
MMU OCylecTB/sseTcs: nporpaMmamu fA3bika OOII. IIporpaMMuCT yKasbl-
BaeT B CBOeM MporpamMme TOJILKO TO, UTO U C KaKUM 00BEKTOM HY>KHO Cjle-
naTh, WIA KaKOW pe3y/bTaT HY»KHO MOJyunTh. TO ecTh 06beKThl paccMmart-
PUBAIOTCS KaK «UepHble SIIMKW». Takoi crocob ympoirjaeT pa3paboTKy
MpOrpaMMbI U €€ MOAU(DHUKALIUO.

ITonaumopgu3m —.1151 BBITIOTHEHUSI OJHOTO Y TOTO »Ke TUMa JeuCT-
BUM B PasHbIX IOJK/ACcCaxX OJHOrO KJjlacca MOXKHO HCIIOJIb30BaTh OJHO U
TO K€ UMs, XOTSI 3TO [AEeMCTBUE Peann3yeTcs pa3HbIMA BHYTDEHHUMU Me-
Tojlamu (mporpamMmamu). Hampumep, nelicTBue «TpaHc@opmaiivs o0bek-
Ta», KOTOpOe MporpaMMHCT 0603HauaeT 3TUM TePMUHOM [i/is1 PUryp, BXo-
JIAIAX B pa3Hble MO/K/IacChl Kacca «reoMeTpuueckre (pUrypbi», BBITION-
HSIeTCS TI0 pa3HbIM (hopMyJ/iaM, CJiefjoBaTe/bHO, €ro BBIMOJHSIOT pa3Hbie
nmporpaMmMbl (MeTo/bl). [IpyrumMu CIoBaMHM 3TO O3HauaeT CIIOCOOHOCTH
00BEKTOB BBLIOMpaTh BHYTPEHHUN METOJ| CaMOCTOSITe/IbHO, HCXOZAS W3
THIA UX [JaHHBIX.

OcHoBHblIe A3biku OOIT:

— C++ — 11 CUCTEeMHOr0 TIPOrpaMMHUPOBaHUS;

— Java, JavaScript, PHP, Perl — ayis pa3paboTKu cijeHapreB B [IU-
HaMuueckux Veb-cTpaHuliax;

— Simula — nepBbIi 93bIK, MOCTPOEHHBIY 10 TipuHLMNamM OOIT;

— Delphi (Object Pascal) — ygo6en zjis iporpaMmmMupoBaHust 0a3
JTaHHBIX.

7.4. JTanbl peweHUa 3agady Ha KOMNbloTepe

1. INocmaHoeka 3adauu:

— cbop nHpopmarum o 3a/aue;

— OMMCaHUe UCXOJHBIX JJaHHbIX U KOHEUHBIX 1ieJiei;
— ornpefienieHre OpPMbI BblJJauM pe3y/ibTaToB.

2. AHanu3s u uccnedosaHue mooenu 3a0auu:

— aHa/IM3 CyIleCTBYIOIIUX aHa/IOTOB;

— aHa/IM3 TeXHUYEeCKHUX U MPOrPaMMHBIX CPeiCTB;
— pa3paboTKa MaTeMaTUYeCKON MO/IeNH;

— pa3paboTKa CTPYKTYp JlaHHBIX.

3. Pa3zpabomka anezopumma:

— BbIOOp MeTO/1a TTPOEKTUPOBAHUST alTOPUTMA;
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— BbIOOD (hopmbl 3amucu anroputma (6710K-cxema, TICEBAOKO/, 1

— BbIOOp TECTOB U MeTO/ia TeCTUPOBAHUSI;

— TIPOEKTUPOBAHME arOpUTMa.

4. IIpoepammuposaHue:

— BBIOOP fA3bIKa MPOTPaMMHUPOBAHUSI;

— YyTOUHeHHe criocoba opraHu3aluu JJaHHBIX;

— 3aIMCh a/JIfOPUTMa Ha BbIOpDAHHOM $I3bIKe.

5. Omaaoka u mecmuposaHue:

— CUHMaKcu4ecKas OT/laJKa: ucrpas/eHue ombok B hoopme 3a-
MUCH KOHCTPYKLIWW;

— OT/IafIKa CeMaHTUKU U JIOTUYeCKOU CTPYKTYPbl: CeMaHmMuka —
CUCTeMa TMpaBW/I WCTOJIKOBAaHUS OT/Ie/IbHbIX KOHCTPYKLIUU $S13bIKa, HarlpH-
Mep MpOBepKa MPaBWILHOCTA OpraHW3aliuy LUKJIOB, BETBJIEHUU U T. .,
COOTBETCTBUS TUIIOB ITIePEMEHHbBIX B BbIDAKEHUSIX, /102UYECKasi CmpyKny-
pa — rpaBy/IbHAas TIOC/Iel0BaTe/TbHOCTb 00pabOTKY /JaHHBIX;

— TeCTOBbIe paCyeThl U aHa/Iu3 pe3y/bTaTOB TeCTUPOBAHUS;

— COBEepILIEeHCTBOBaHUE MPOrPaMMBl.
esiTeIbHOCTh, HalpaB/ieHHAs Ha UCTpaB/ieHre OIIMOOK B MPOTpaMMHOM
cucTeMe, Ha3biBaeTcsi omsiadkoli. TecmupogaHue — TIPOTOH OT/IAKeHHOU
MpPOrpaMMbl Ha 3Ta/JIOHHBIX BapUaHTaX MCXOAHBIX HAHHBIX, IJISI KOTOPBIX
3apaHee U3BeCTHbI Pe3y/bTaThl (CM. 11.5.3.).

6. AHanu3 pe3y/nbmamo8 mecmupo8aHusi v, eC/Iu HYy>KHO, YTOUHe-
HUe MOJIeJI1 Y TIOBTOPeHue II. I1. 2 — 5.

7. ConpogojicOeHue npo2pammbl: COCTABIeHUE TOKyMEHTALUH 10
MaTeMaTH4yeCKold MOJie/iv, ajJrOpUTMy, TporpamMMme, HabOpy TeCTOB, MC-
TO0/Tb30BaHMI0 TOTOBOM MPOrPAMMBI U T. TI.

7.5. Bonpochbl gnsa camonpoBepku no teme 7

3adaHue Ne 1. BoibepuTe mipaBu/ibHbIe BaDUAHTHI: TIPU TTPOEKTUPOBAHUHT
TIPOrpaMMHOT0 0becrieueHus1 UCTIOb3YIOT TIO/IXO/TbI:

1. cBepxy-BHU3

2. CHU3y-BBepX

3. CJIeBa-HampaBso

4. cipaBa-HajieBO
3adanue Ne 2. Ommbka B hopMe 3aImcy ITporpaMMbl — 3TO ___ omirbKa.
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3adaHue Ne 3. Ommbka B 1oc/iejoBaTe/IbHOCTH 00pabOTKY JaHHBIX, Opra-
HW3aLMU LJUKJIOB, BETBJIEHUM, COOTBETCTBUM TUIOB IePEMEHHBIX, UCTIOJb-
3yeMbIX B BBIDOKEHUSIX, — 3TO _____ OIIMOKa.
3adanue Ne 4. YKaxkKuTe TUTIOBbI€ aTOPUTMUUECKHE CTPYKTYPbI, UCIIOJIb-
3yeMble MIPU CTPYKTYPHOM MPOrpaMMHUPOBaHUH.
3adanue Ne 5. YkaxuTe pasnuuve Mexy (hopMaibHbIMUA U (DaKTUUECKHU-
MU TTapaMeTpamMu MOANPOrpaMM.
3adaHue Ne 6. YKa)KuTe, Kakue U3 MpuBeJjeHHbIX TEDMUHOB SIB/ISIFOTCS Oa-
30BbIMU TOHSTUSIMUA B 00B€KTHO-OPUEHTUPOBAHHOM T0ZIX0Zie K MpOorpam-
MHPOBaHUIO:

1. o6beKT
. CBOMCTBO
. MeToZi 06paboTKM
. AHCTPYKLUA
. laHHbIE
. MOJieJib
. coObITHE

8. K/acc 06BHEeKTOB
3adaHue Ne 7. Kakoli MeTOA0/10TUY TPOrPpaMMUPOBAHUS TIPUCYIIe TIOHS-
The "Vepapxus Kj1acCcoB?
3adanue Ne 8. . Habop omepaTopoB, BLITIOHSIONIMX 3a/laHHOE IeMCTBUE U
He 3aBUCAIIUX OT JPYTUX YaCTel UCXOLHOr0 KOoza, — 3TO
3adaHue Ne 9. Beijenvte NpUHLIUIBI, KOTOPbIe MOXKHO MCIO/Ib30BaTh IIPU
pa3paboTKe MporpaMm MeTOZIOM CTPYKTYPHOT'O TIPOrPaMMUPOBaHMUS:

1. IpPUHLIATT MOAY/TbHOM Pa3pabOTKU CI0XKHBIX TTPOTPamMM;

2. UCTIOb30BaHUe KOMIIO3UIMU TpeX 0a30BbIX CTPYKTYP MPH 3aru-
CH aJICOPUTMaA - JINHEWHBIX, BETBJIEHUH U LJUKJIOB,;

3. WCI0/Ib30BaHMe KOMITO3ULMU [IByX 0A30BbIX CTPYKTYP TP 3ariu-
CU JICOPUTMa - BEeTBJIEHUM U LJUKJIOB;

4. ucronb30BaHUe OOMBIIIOTO KOJMYECTBA MOAIPOTrPaMM.
3adaHue Ne 10. O6BACHUTE CMBIC/ MOHSITHM, UCII0/Ib3YeMbIX B METO/I0JI0-
M 00BEKTHO-OPUEHTUPOBAHHOTO TIPOrpaMMUPOBaHUs: OOBEKT, Kjacc,
Me-TOoJl, Hac/e0BaHue, MOJIMMOP(U3M, UHKATICYISALUS.

N UK WWIN
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8. JNNIOKAJIbHbIE U TNMOBAJ/IbHbIE CETU
3BM METOA4bl 3AWLNTbI NTHPOPMALUA

8.1. Knaccudmkaymsa BbluncnnTesibHbIX ceTei

KomnblomepHas cemb — 3T0 /iBa UM 60JIbIlle KOMITBIOTEPOB, CBSi-
3aHHBIX KaHaraMu nepejaud uHpopmaruu. Llenb co3panus ceteil — obec-
reyeHre COBMECTHOIO [JOCTYIIA K CemeebiM pecypcam.

Buobl cemeli no 2eo2paguteckoMy npu3Haky u pazmepam:

— /IOKA/IbHAA: CeTh TIPeATIPUSATHS WIH YUPeXXIeHHs], B KOTOPOU pa-
boume cTaHI[MK pacrpe/ieneHbl Ha paccTossHuM He 6omee 300-500m. O60-
3HauaeTcs ab6pepuatypamu JIBC um LAN (Local Areal Net);

— pez2uoHa/bHble U KOpnopamueHbie: 00beUHSIOT KOMITbIOTEPHI
0O0/IBIIIOT0 pervoHa WM GUIxaIbl YUpeXeHui, pa3dpocaHHble B Tpejie-
7lax ropoza, 60/bIIOro reorpadguueckoro peruoHa, crpaibl. O603HavaeT-
cst ab6peuatypoii MAN. (Metropolitan Areal Net);

— 2n06anbHble: 00veauHSIOT Bcex aboHeHToB (LAN u MAN) BHe
3aBUCUMOCTH OT MeCTa WX PpacIio/IOKeHHs: CTpaHbl, KOHTHHEHTa, BCei
3emMsM, Haripumep, WHrepHeT. O6o3HauaeTcsi ab6peBuatrypoii WAN.
(World Areal Net).

Buobl cemeli no 803M0OXCHOCMSAM nepedayu CU2Ha/08:

— Y3KONo/10CHble: KaHasl CBS3W MO>XKeT Iepe/jlaBaTh TOIbKO O/IUH
curHan B /ito060ii MOMeHT BpeMeHHU (TesiedOHHast IMHUSA);

— WUPOKONO/0CHbBIe: OTHOBPEMEHHO MOYKHO Tlepe/ilaBaTh HECKOJTb-
KO CHUTHAJIOB, UCIIOJIb3YS [/l KaXKJJOTO CBOIO UaCTOTY Iepejaun (Kabesb-
HOe TeJIeBU/IeHHe).

8.2. Bupgbl ceTeBbIX pecypcosB

— annapamHble: 00111l TIPUHTEP, 00U KECTKUN AUCK /IS Xpa-
HEHUS IPOrPaMM U IaHHBIX OT/Ie/IbHBIX T10/1b30BaTe/iel;

— npozpamMmHble: 7Sl BbITIOJTHEHUST C/IOXKHBIX U JIJTUTE/IbHBIX pac-
YETOB MOJKHO TOZAK/TIOUMTHECS K MOIHOM OBM, mociath Ha Heé 3aflaHue
Ha pacyeTbl U UCXO/HbIE JaHHbIE, 1, [T0 OKOHYAaHWUM PacyeToOB MPOCTO TI0-
JTYYUTh TOTOBbIE Pe3yJ/IbTaThl.

— uH(opmayuoHHble: BCeBO3MOXKHbIE CITPABOYHBIE /IaHHBIE, apXH-
BbI HAyYHBIX paboT, KHUT U T. TI.
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Buobl kaHano8 nepedayu uHGopmayuu:
— cneyua/ibHble Kabeau: KOakCUaibHbIN Kabesb, ONMTOBOIOKOHHBIMH
Kabenb (caMast HaZie>XXHast U ObICTpasi CBsi3b), BUTas1 Tlapa — Tesie()OHHbBIN

3auurHoe 3auurHoe

CTekisgHHOe Buertiramii
TIOKPBITHE TTOKPBITHUE

ryz(pblme i HPOWF{HK ?QJ’IHHHH
|

OnTtuueckoe BHyTpeHHUI
BOJIOKHO MPOBOJHUK
OnToB0/IOKOHHBIN Kade/b KoakcuanbHbIN Kadelb

Kabesib;

— 3/1eKMpOMazHUMHbIe 80/IHbl PA3HbIX UACMOM: CITyTHUKOBAsI
CBS13b, TIOJK/TFOUeHHEe HOYTOYKOB, MOOUTBHBIX Tene(OHOB;

BakHelIIass XapakTepUCTHKa KaHa/la — CKOpoCcmb nepeoauvu UH-
¢opmayuu. B JIBC 06b1yHO 0T 10 10 100 M6UT/CEK., B KPYITHBIX CETSX —

k3

Ha ckopocTth nepefiaun MH(pOpMalMX BAUsieT TaK)Ke TUM ee KOJU-
POBKH: ueM KOpoue KOAWPOBKAa CMMBOJIOB, TeM MeHbllle OUT OHa cofep-
JKUT U, CJIe[I0BaTebHO, TeM ObICTpee OHa Mepe/iaeTcsi TI0 TOMY >Ke CaMOMY
KaHasy.

8.3. Tononorusa n apxuTekTypa BblUMC/IUTENbHbIX ceTeil

Tononozua cemu — 3T0 OTUUECKUM 1 (PU3HUeCKUM criocob coeau-
HeHUs] KOMITbIOTepoB. Pa3nuuator ciefyroiiye 6a30Bbie BapyHaHThI TOTIO-
JIOTUM:

— 00HOPAaH2084as1: BCEe KOMITbIOTEPhI UMEIOT O/JMHAKOBBIE MpaBa
(06b1uHO 0 10 paboumx CTaHIHN);

— cemu Ha 0CHoge cepgepa: cepgep — 5TO KOMIbIOTEP, HA KOTOPOM
XpaHUTCsl UH@opMalusi, HeobxoaUMas pa3HbIM T0/Tb30BaTE/ISIM WU JKe
BBITIOJTHSTIOLMM pabOTHI TI0 TIO//IEP>KAaHUIO0 CBSI3U MEXIY KOMIBIOTEPAMH.
[Ipyroe 3HaueHue 3TOr0 TEPMUHA — MPOrPaMMa, BbITOJIHSAOIAst 3aTIPOChI
C paboumx CTaHLMA Ha ZOCTyn K pecypcaMm. Pa6ouas cmavyus (Kiu-
eHm) — 5T0 BHyTpeHHUM KomrbtoTep JIBC. [Ipyroe 3HaueHue 3TOro Tep-
MHHa — MMPOrpaMMa, COo3/iaroliiasi 3arpocC CepBepy Ha Kakue-m1bo pecypchl;
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— /uHeliHasa (WUHHAs) monoso2usl: COeJUHSIONINN Kabenb Io-
C/1eZioBaTeIbHO MPOXOAUT OT OJJHOI'0 KOMITbIOTEPAa K APYTrOMY:

' ' ' )
g g o e

— KO/IbUéedsi monoJ/iocust:

— 38836006p(13H(1}1 monoJsiocus:

O\

O

— NO/IHOCBA3AHHAA (Cemeeaﬂ mononoeun): nMeeTCcd MHOI'O HYTEﬁ,
I10 KOTOPBIM MOXHO IlepeC/dThb COO6U.[€HI/IE C OHOI'O KOMIIBIOTEPAd Hd

JpYTrou.

Apxumekmypa cemu — 3TO TIOHSITWe, KOTOpOe BKJ/IOUaeT B cebs
TOTIOJIOTHIO CEeTH, COCTAB ee YCTPOMCTB, MpaBu/ia UX B3aUMOZENCTBUS, KO-
JIMpOBaHue, afipecalivio U Tepeziauy WH(OpMaliY, yIripaBieHHe TTOTOKOM
coo011leHn, KOHTPOJIb OMMO0K, aHa/IM3 pab0Thl B aBapUMHBIX CUTYaIUsIX.

OcHogHble 8uobl apxumexkmyp (c¢usuueckull yposeHb):

— Ethernet: mpoKoBelljaTe/ibHasi CeTh, T.e. BCce paboune CTaHLUU
MOTYT MPUHUMATh BCe cooOIeHus. Tomosorus MMHelHas Wi 3Be3/j000-
pasHasi.
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— Token Ring: Torionorus KonbleBasi. Kaxk/ibiii y3e/1 0)Ku/jaeT CBO-
ell ouepe/id Ha MOCBIIKY COOOIIEeHUSI.

— FDDI: BbICOKOCKOPOCTHas Iepejaya JaHHbIX 110 OITOBOJIOKOH-
HBbIM JTMHUAM. Tonosiorust cMelaHHas (KoJibLeBast + IpeBOBH/HASA)

— ATM: nepejjaua upOBLIX JaHHBIX, BUIeOMH(MOPMalMU U TOJI0-
ca I0 OJHAM U TeM >Ke JIMHUSIM.

— Wi-Fi, IrDa: 6ecripoBosiHas (pagropeJieiiHasi) CBSI3b.

8.4. MporpaMmMHOe o6ecneyveHue BbIUUCINTESIbHbIX CeTeNn

Cemeeble npomoKo,/ibl — 3T0 HabOPkI TIpaBUJI /i1 06MeHa UHGOP-
Maiiell B CeTH M pa3paboTKu ceTeBOro obopyaoBaHus. bonee moapobHo
MX MOJKHO OTpeJe/nTh KaK CTaHAapThbl, KOTOpbIe OMNpeAesitoT (hOpMbI
TIpe/ICTaB/IeHUs U CIIOCOOBI MepeChIKA pa3HbIX TUIOB COOOIeHUN MeXIy
KOMITbIOTEPAaMH, a TaK)Ke TIPaBW/Ia COBMECTHOUW pabOThl pa3MuHOro 060-
PYZIOBaHUS B CeTsIX, He0OX0JUMbIe TPU CO3/IaHUX 3TOT0 000PY/10BaHUSI.

COBOKYTITHOCTb TIPOTOKOJIOB, KOTOpbIE€ MCIIO/b3YHOT KOMITbIOTEPHI
npu paboTe B ceTw, 00603HaUaeTCsi TEPMUHOM cmeK. TpagullMOHHO CTeK
JeNMUTCs Ha 7 ypPOBHeW, (PYHKIMM KOTOPBIX OMpeJessitoTCS 3ma/a0HHOU
MoO0e/1blo 83aumodelicmeusi omKpbimbix cucmem (ceteBasi Mmozienb OSI —
Open System Interconnection):

— @usuueckuli ypoeewb (1): TIpolleypbl  yTpaBJ/IeHUS
anrapaTypou nepeiaud JaHHBIX U MOJK/JIHOUYEHHBIM K HEM KaHalaM CBSI3U.
[Tpumepsl nipoTokonoB: Ethernet, Arc net, Token Ring.

— KananbHblli ypoeeHb (2): oTBeuvaeT 3a repejiauy WH(opMaryu 1o
JIOTUUEeCKOMY KaHajly, YCTaHOBJIEHHOMY MexAy AByMsi OBM, coenuHeH-
HbIMU (PH3UUECKUM KaHasioM. Ha 3ToM ypoBHe 0OHapy>KUBArOTCS OIIMOKU
repezauy MakeToB, peajnu3yeTcs aJlfOPUTM BOCCTAHOBJIEHHS MH(OPMAaLIUU
B cyiydae oOHapy>kKeHUss COOeB WM TIOTEPH JaHHBLIX. [leTaiu3upyroTCs
CrI0COOBI OCYITIECTB/IEHUsI HEIMOCPeICTBEHHON CBSA3U OOBEKTOB CETEBOTO
ypoBHsi. [Ipumepsl ripotokosios: LAP-B, SNAP, HDLC

— Cemeeoli ypoeeHb (3): OTBeuaeT 3a MapIIPyTHU3alUI0 TAKETOB U
CBSI3b MEXXJy pa3HbIMU CeTSIMM, T.e. YCTaHaB/IMBaeT JIOTUUeCKWe KaHaslbl
MeXIy 00beKmamu Jijisi peanu3alyy POTOKOJIOB TPAHCTIOPTHOTO YPOBHSI.
[Tpumepsl nipoTokonos: IP (Internet Protocol), IPX,IDN,X.25

— Tpaucnopmublili ypogeHb (4): ompezesnsieT UHTepheC MeXIy
MpolieccaMu U CeTblo, T.e. yCTaHAaB/IMBaeT JIOTUYECKUWe KaHajlbl MeXIy
npoyeccamu u obecrieurBaeT mnepegauyy WHGOPMAI[MOHHBIX I1aKeTOB,
c(hOpMHPOBaHHBIX I10 TIPaBUIaM CETEeBOr0 YPOBHs. [IpumMepsbl
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nipotokosioB: TCP (Transmission Control Protocol), UDP, NSP, X.224,
NetBIOS.

— CeaHcoeblll ypoeeHb (5): OCyIIeCTB/ISIeT YCTAHOBKY U TIO/ePiK-
Ky ceaHCa CBS3W MeXAy AByMsi aboHeHTamu. OrpezienissiOTCs Cpe/CTBa,
HeoOX0[UMble /711 CMHXPOHM3AI[MK U yIIpaBieHus: 00MeHOM /IaHHBIX Me-
KOy ceTeBbIMHM 00BeKTaMHu._[IprmMepsl mpoTokonos: RPC, X.225

— IIpedcmasumensckuti ypogeHb (6): orpefiesisieT CHHTaKCHUC JlaH-
HBIX, T.e. KOJbl U (pOpMaThl JAaHHBIX, TTOChUIAEMbIX B ceTh. Kaxkaasi mpu-
K/Ia/IHasi TIporpaMMa, Kayk/ast oreparjioHHasi CiCTeMa UMeeT CBOM CITocob
KOJUPOBKU JIaHHbIX U KOMaH/[. Ha 3ToM ypoBHe yCTaHaB/IMBarOTCS CTaH-
JlapTHbIe CroCo0ObI KOAWPOBKU /i UH(OpMAal[MH, KOTOpasi BBIXOAWUT U3
JIOKa/IbHOM ceTH. AmnmapatHoe oOecrieyeHue, obecrieurBaroiiee TepeKko-
JMPOBKY MH(OpMallUM TIPU BbIXO/le U3 JIOKA/JIbHOW ceTH, 0603HauaeTcs
TepMHUHOM wi1t03. ITprmepsl poToKoJioB: X.226

— IIpuknaodHoti ypoeeHsb (7): COBOKYITHOCTD TIPABU /ISl pa3padoT-
KU TIPOTrpaMM-TNIPUIOKEHUM, KOTOPbIe Jear0T 3arpockl K pecypcam, pac-
TM0JIOYKEHHBIM B CeTH. B Hero BXOAUT perjiaMeHTalusi Bcex paboT, KOTO-
pble CBg3aHbI C 3allyCKOM IIpOrpaMM I10J1b30BaTesisd U UX BbIIOJHEHHUEM.
[Iprmeps! ripoTokosios 3toro yposus: HT'TP, SMTP, FTP, DNS, POP3. B
paMKax 3THUX TIPOTOKOJIOB I10JIb30BaTe/Ib [ejlaeT 3arpocChl Ha MCI0J/1b30Ba-
HHe CEeTeBbIX PeCypPCOB.

OCHO8HOUl NPoOMmMoKo/1, TIoJ, yIIpaBieHreM KOToporo pabotaetr HH-
mepHem, — 3510 TCP/IP. [IpyruMu C/I0OBaMU COBOKYIIHOCTb IPOTOKOJIOB
TCP/IP siBnsieTcsi OCHOBOM MOCTPOeHUsS U (DYHKL[MOHUPOBaHUs ceTu VH-
TepHeT.

8.5. MpoOTOKO/Ibl 3NEKTPOHHOW NOYTbI

CepBepHas yacTh TlakKeTa MporpamMM, OOC/TY>KUBAOIINX 3JI€KTPOH-
HYIO MOUTY, COCTOMT M3 TPEX OCHOBHBIX ITO/ICUCTEM: TTO/ICHCTEMBI XpaHe-
HUSI COOOIIIeHNI, TPaHCIIOPTHOM MO/CUCTEMBI, CTy>KObI KaTasloroB.

IToocucmema xpaueHusi obecrieunBaeT XpaHeHWe W pa3fie/ieHue
TIpULLIe/IIIIel TMOYThI C TIOMOII[BI0 YUETHBIX 3arvceild. YUeTHas 3aruch Co-
JIEP>KUAT YUYETHOE UM TT0/Tb30BaTe IsA (JIOTHH: Ha3BaHUe TIOUTOBOTO SIIIINKA)
Y psifi Ipyrovi uHdopmaruu.

Tpancnopmnas nodcucmema obecrieuriBaeT TePeChIIKY UCXO/s-
X COOOIIIeHU OT CBOUX K/TMEHTOB U TPAH3UTHBIX COO0II[eHUH.
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Cayxcba kamasnoz08 obecrieurBaeT XpaHeHUE U KOPPEKTHUPOBKY
YUETHBIX 3aIvceid, HarpaB/ieHHe COOOIIeH!sI IMEHHO TOMY, KOMy OHO Ha-
MpaBJIeHo.

OcCHO8Hble NPOMOKO/IbI:

SMTP (Simple Mail Transfer Protocol) — mpocToii mpoToKon mepe-
Jaul UCXoAsimx coobieHuii. OH persiaMeHTHUpYyeT Tiepefjauy TOIbKO
CUMBOJIbHOW UH(OpMaLUy;

POP (Post Office Protocol) — ucnonb3yercst At paboThl ¢ BXO/S-
1[el [TOUTOoU

MIME (Multipurpose Internet Mail Extension) — mMHororiie/neBoe
pacuipeHue noutel VIHTepHeTa. JDTOT MPOTOKOJI perjiaMeHTupyeT repe-
CBIIKY TIMCEM C TIPUCOeJUHEHHBIMU (DaiiiaMy MY3bIKH WK W300pakeHu .

8.6. KommyHuKauuoHHoe o6opyaoBaHuMe

ITosmopumens (penumep) — riepefiaéT 3/1eKTPUUECKUE CUTHAJIBI OT
OJTHOTO yuacTKa Kabesis K [pyromy, rpeiBapuTenbHO YCUIUBasi UX U BOC-
cTaHaB/uBas ux opmy. Mcrnonb3yeTcsi B TOKalAbHBIX CETSX /IJisl YBeauue-
HUS UX NpOTsKEeHHOCTU. B TepmuHosiorun OSI dyHKIMOHUPYeT Ha ¢u3u-
UeCcKOM ypOogHe.

Kommymamopbl — MHOTOIOPTOBbIE OBTOPUTEM, KOTOPbIE CUH-
THIBAIOT a/ipeC Ha3HaueHUsT Ka)K[Oro BXOASILEro raketa U rnepejar0T ero
TOMBKO 4Yepe3 TOT TMOPT, KOTOPbIM COEAWHEH C KOMIIbIOTEPOM-
nosiyyaTesieM. MoryT (pyHKI[JMOHMPOBATh Ha pa3Hbix YpoBHsX OSI.

Konyenmpamop (hub)- MHororopToBoe yCTpPOMCTBO [i/isl yCHUJie-
HUSI CUTHAJIOB TIPU Tiepefiaue AaHHBIX. Vicrmosb3yeTcs Assi 1ob6aBieHUs B
ceTb pabouMx CTaHLMNA WIN [/ YBEeJTUUEHUs] PACCTOSTHUSI MEX]y CepBe-
poM u paboueii craHiueii. PaboTaeT Kak KOMMYTaTop, HO B/J0OABOK MO-
JKeT yCUJIMBaTh CUTHAJL.

Myabmunsekcop (yCTpOWCTBO WM TIpOrpamMMma) — T03BOJIsIET Tie-
pefaBaTh MO OJJHOM KOMMYHWKALIMOHHOM JIMHUWA OTHOBPEMEHHO HeCKOJIb-
KO pa3/IMuHbIX CUTHAJIOB.

ITI1103 — OAroTaB/IMBAET /JaHHbIE K Mepeiaue MeXX/y CeTSIMU WA
MPUK/IQIHBIMA TPOrpaMMaMH, UCIOMb3YIOIMMUA pa3Hble MPOTOKOJIbI
(criocobbl KOAWPOBKY, (hr3UuecKue Cpefibl AJis Tepefaud AaHHbIX). Ha-
TIpUMep, TIPU TIOIK/TFOUeHUH JIOKa/IbHOM CeTH K riobanbHoi. PyHKIMOHU-
pyeT Ha NPuK/1dOHOM YPOBHe.

Mocm — coepuHsieT ABe CeTU C OAWUHAKOBBIMU MPOTOKOJIAMU, yCH-
JIMBAET CUTHAJ/ U NPOITyCKaeT TOJbKO Te€ CUTHAJIbI, KOTOPbIE a/ipeCOBaHbI
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KOMIIbIOTEPY, HaXOAAIEeMYCS 10 JPYT'yK0 CTOPOHY MOCTa. MOCTOM Takxke
Ha3bIBalOT KOMIIBIOTED C JBYMSI CeTeBbIMM KapTaMu, MpeJHa3HauYeHHBIU
JUIS COeJUHEHUST CeTeu.

Mapwpymuzamop — coepfunsier pasHbie JIBC, Kak U MOCT, po-
MyCKaeT TOJIbKO Ty UH(OpPMalLUI0, KOTOpasi Mpe/JHa3HaueHa [/isi CEerMeHTa,
C KOTOpbIM OH coefuHEéH. OTBeuaeT 3a BLIOOP MapIlpyTa Iepejayuu Iake-
TOB MEX/y y3/amMHu. BbIOOp MapiiipyTa OCYII[eCTB/sIeTCS Ha OCHOBEe IpO-
TOKOJ/Ia MapIIpyTH3alliy, COoZieprKalllero MHGOpMalLvio O TOMOJIOTUU CEeTH,
Y CIeLUaZbHOTO ajJropuTMa Mapupytusauuu. OyHKIMOHUDPYeT Ha ceme-
gom ypoBHe OSI.

8.7. OCHOBHble NOHATUA KpunTorpacpuu

Kpunmozpagusa (wugpoeaHue) — 370 KoJiupoBaHHe JaHHBIX, TO-
ChbI/TaéMbIX B CeTh, TaK, UTOOBI MX MOIJIA MPOYUTATh TOMBKO CTOPOHBI,
y4acTBYIOII[Me B KOHKPETHOU orepaiyu. Hafe)KHOCTh 3aiyThl nH(OpMa-
I[UM 3aBUCUT OT arOPUTMa ITMGPOBAHMS U J/IMHBI K/TF0Ua B OWTax.

Memoo wugpoeaHusi — 5TO aJirOPUTM, OMUCHIBAKOLIUN MOPSTIOK
rpeoOpa30BaHMs KCXOIHOTO COOOIIeHNs B pe3y/IbTUPYIOIIIee.

Kmou wiugposanus — 31o Habop nmapaMeTpoB, HeOOXOJUMBIX IS
npyMeHeHUsT MeTozia IMdpoBaHus. [Ipy KOMMbIOTEPHOM IMGPOBaHUN
KJTFOU TIpe/ICTaB/IsIeTCsl Kak Moc/ie0BaTe/lbHOCTb CUMBOJIOB, COXPAHEHHBIX
Ha >KECTKOM WA ChEMHOM JUCKe. Pa3ivuatoT cmamuyeckKue BapUaHThI
K/TFOUeii — OHU He MeHSIFOTCs Ipy paboTe C pa3HbIMU COOOIIeHUsIMU U [TU-
HamMuyecKue K/ai04U — OHU U3MEHSIFOTCS [I/Is KaXKJ0ro COO01eHUsI.

Tunbl Memo0Oo8 WuppoeaHus:

— cumMMmempuuHble: OVH W TOT >Ke K/IU HCIOJb3yeTcs U AJs
MUGbPOBKY, W A/ JeiidpoBKU. Takue MeToAbl HeYJOOHBI B 3/IEKTPOH-
HOW KOMMEpIIUH, TaK KakK y Ipo/iaBlia U MOKYIaTess AO/DKHbI OBbITh pa3-
Hble TIpaBa K A0CTyIy uH(popMaiuu. [IpojaBel mochiiaeT BCeM IOKYTia-
TessIM OJTHUA U Te Ke KaTaJIoTH, HO TTOKYyIIaTe/ i BO3BpalljaloT eMy KOH(MU-
JeHIMaIbHYI0 MHGOPMAIWIO0 0 CBOUX KPeJUTHBLIX KapTaX, M HeIb3sd CMe-
IIIMBaTh 3aKa3bl U UX OIUIATY AJIsl pa3HbIX MOKyTaTesel;

— acummempuyHble (HecuMMempuyHble): OCHOBbIBAIOTCS Ha CIie-
I[Ma/bHBIX MaTeMaTUUeCKUX MeToZiaX, KOTOpble CO3/al0T Mapy K/touei
Tak, UTO TO, UTO 3alIi(pOBaHO OJHUM KJIFOUOM, MOXKET ObITh Jermdpo-
BaHO TOJBKO JAPyTUM, W HaobopoT. OAuH W3 K/Iouell Ha3bIBaeTcs om-
KpbIMbIM, €T0 MOJKeT TIOyUUTh KaXK/bIN >Kearoluii. BTopoi Kirou pas-
paboTuMK Kroua ocTaB/sieT cebe, OH Ha3bIBAeTCSI 3aKPbIMbIM (CeKpem-
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HbM). Haripumep, B 3/1eKTPOHHON KOMMEPIIMM TIPOZABEL] CO3/aeT Iapy
K/TFOueli. 3aKpbIThIM K/IF0U OH OCTaB/isieT cebe, OTKPBITHIN — MTOChIIAeT TI0-
Kyrnareato. Eciu kKnueHT nosyuns ¢ansi, K KOTOpOMY He MOAXOAWUT ero
K/IFOY, 3HAUWT, ero rocjaja He Ta pupMa, C KOTOPOM OH BeZleT eJI0BYHO
neperucky. [TokymnaTenu mmdpyrOT CBOU 3akasbl, JOrOBOPbl CBOMM OT-
KPBITBIM KJ/IFOUOM U TIOCBUIAIOT WX TPOAaBIy. VX [AemnbpoBKy MOXKeT
c/ieslaTh TOJBKO Ba/iefier] 3aKphITOT0 K/IFo4a, T. €. IPOo/iaBell.

3awjuwéHHbIll KaHaa — criocod Tepefaur CoOOIIeHM, MpU KOTO-
poM 00e CTOpPOHBI UCITOMB3YIOT OJWH M TOT K€ MeTOJ IH(pOBaHUS, W3-
BECTHBIU TOJIBKO UM.

D/1eKmpOoHHO-Yugposasi noonuch — KO/, CrieLIuaJbHON CTPYKTYPBHI,
KOTOPBIN T03BOJISIET OJHO3HAUHO CBSI3aThb COZlep)KaHUe /JOKyMeHTa, Tepe-
ChIJTaeEMOTO T10 CeTH, U ero aBTopa (aymenmuguyupoeams JOKYMEHT).

X3w-¢pyHKyuu — 3T0 QPyHKIMM, KOTOPbIe MO3BOJISIIOT U3 OJ[HOM T0-
CJieJOBaTe/IbHOCTH YKCesT TIOJIyUUTh JIPYTYIO TI0C/Ie[i0BaTe/IbHOCTh TaKUM
obpa3oM, uTo obpaTHoe TTpeobpa3oBaHre HEBO3MOYKHO.

X3wupoeanue — o6paboTKa HeKOero cooOIeHusT X3mI-QyHKIUeH,
MIPU KOTOPOM [IBOMYHBIE KOZbI COOOIIeHUS] BOCTIPUHUMAIOTCS KaK KOJbI
JMBOMYHBLIX UMCe/l. B pe3ynbTaTe CO37j@eTCsl YHUKAIbHAs MOC/e10BaTeb-
HOCTb CMMBOJIOB (DMKCUPOBAHHOMW [J/IMHBI, KOTOpasi OJHO3HAYHO COOTBET-
CTBYeT CO/IeP’KaHHUI0 WCXOJHOT0 COOOIeHHUs. DTy T10C/Ie[0BaTeTbHOCTh
0003HAaYalOT TEPMUHOM X3W-K00. CMBIC/T XeIlIMPOBAaHUSI MOYKHO TPOMJI-
JIFOCTPUPOBATh OBITOBLIM TIPUMEPOM: iJisI TOTO, UYTOOLI He 3a0bITh KaKOM-
HUOYIb TIOK Oara’ka B MyTH, MbI 3aTIOMHUHAeM KOJIMUeCTBO MeCT Oarasa, H,
YTOOBI MPOBEPUTD, He 3a0bI/TH JIM MbI UTO-TO, TIPOCTO TepPeCUUTHIBAEM TIO-
k. Ho, 3Hast TO/IbKO KOJIMUECTBO TIOKOB, Mbl HE CMO>KEM TIOJyUHUTb WH-
chopMalLlrio 0 TOM, UTO B HUX COZIePIKa/IOCh.

/latidycecm coobujeHus, 3/1eKmMpoOHHASA neuamb, C800Ka coobuje-
HUS1 — YHUKaJIbHas1 I0C/e/loBaTeTbHOCTb CUMBOJIOB (PUKCHPOBAHHOM [ITH-
HbI, KOTOpasi CO3J]aéTCsl Ha OCHOBE COJIep>KaHUsI 3/IEKTPOHHOTO JIOKYMeH-
Ta. [lakiipKecCT ToydaeTcs TyTeM XelnpoBaHus. OH yHUKaseH Jjist coo0-
II[eHMs], KaK OTIeYaTKH Ta/lblieB /i uesioBeKa. ECM M3MeHUTh XOTs Obl
OJIJUH CUMBOJI B JOKYMEHTe, X311I-KOJ, CTaHeT JPYTHM.

8.8. OnekTpoHHO-yuhposasa noanucob (ALM)

TexHuuecku mm@poBaHue/femM(ppoBKa C TOMOIIBI  X3III-
(YHKLMA COCTOSIT U3 C/IeAYOLIUX 3TaroB:
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1) cooObieHue AOTIOMHSAETCS CBeieHUsIMU 00 aBTOpe 1 06pabaThi-
BaeTcs X3I-PpyHkuuen. 3to — SLIT;

2) OUII gobapnsieTcst K JOKyMEHTY, KOTOPBIM COJIeP>KUT Tiepe/ia-
BaeMyto MH(GOPMaLUIO U CBefleHHs1 06 aBTODE;

3) noaydeHHbI (aiin mmdpyeTcss KIHOUOM aCCUMETPUYHOI0 Me-
TOZIA Y TIOChIAeTCsl TIPUHUMaAIOLLEN CTOPOHE;

4) mpuHMMaroIasi CTOpPOHa paciIMdpoBbIBaeT IMOyUYeHHOe CO00-
II[eHre C TIOMOIIbI0 CBOero Kiroua, otfenseT oT Hero DIIIT u obpabaTh-
BaeT TOU Ke X31I-(QYHKI[MeH, YTO U OTIPABUTEJIb;

5) 3aTeM CpaBHHBAKOT TMOJYYEHHBIM X5II-KOJ C TeM, KOTOPBIM
npuilien B coobiienun. Eciv oHU COBMaM, 3HAUUT, COOOIeHUe He TO/-
BEPIJIOCh U3MEHEHUSIM B TIYTH U CBeZIeHHsI 00 aBTOpe MPaBU/IbHBI.

AOGCOMOTHOM TapaHTUM B HEBO3MOKHOCTH mozzenatb DL Her,
TaK K€ Kak U [Jjisi 0ObIYHOM MOAMNMCH TOJ, AOKYMEHTOM, HO TMOJJe/aTh
OUIT i BCKPBITh K/IHOU TOpa3fo C/I0)KHee W B MHTe/UIeKTyaJbHOM, U B
5KOHOMHWYECKOM I1/1aHe. TexXHOJ/IOrUs B37I0Ma — 3TO MeTO/, TIPOCTOro repe-
6opa BapuaHTOB C/e[l0BaHUSI CUMBOJIOB, M3 KOTOPBIX MOYKHO CO3/laTh
KJTt0u Jleln(poBKU. Bpemsi B3sioma onpejensieTcsi MpOU3BOJUTETbHOCTBIO
BBIUMC/IUTE/ILHOM TeXHUKU, UCTI0/b3yeMbIMU aJlrfOpUTMaMu MG poBaHus
N aavHoM Kmoua (6uT). [Ipumep: mMpU CUMMETPUYHOM IMGPOBAHUU C
K/touoM B 40 6uT Hal0 epebpathb 2% BapuaHTOB. [1py HBIHEIIIHEN TeXHU-
Ke 9TO 3aliMeT MeHblIlle CyToK. [Ipu ayvHe Karoua B 128 6ut — Heobxoau-
Moe BpeMsi B37ioMa 60/bIlle, YeM Bo3pacT BceeHHOM.

8.9. KomnbloTepHble BUPYChbI

KomnblomepHble @upycbl — 5TO MPOrpamMMbl, KOTOpble MOTYT Ca-
MOKOITHPOBAThCS, CKPHITHO BHE/IPSITb CBOU KOMUU B (haii/ibl, B 3arpy30u-
Hble CEeKTOPHI AUCKOB, UCKaXKaTh JOKYMEHThI, paboTy orepaljioOHHON CHUC-
TeMbI ¥ IPUK/IaIHBIX TIPOTPAMM.

KaHnanbl pacnpocmpaHeHusi BUPYCOB:

— 9JIeKTPOHHasI 0YTa;

— UHTePHeT-CauThl;

— pacchUIKY rpadruecKrx U ayauo-(aiios;

— HerpoBepeHHbIe ChéMHbIe TUCKHU.

ITo «cpede obumaHus» BUPYChl MOXKHO K/1aCCU(MUIIMPOBATh Kak:

— ¢hbatinoevie: BHeAPSIOTCS B TIPOrpPaMMbl U OOBIUHO aKTUBHU3UPY-
I0TCS MIpU UX 3amycke. [locse 3amycka mMporpaMMbl BUPYC HaXOJUTCS B
orepaTHBHOM MaMSITH U 0CTaeTCsl aKTUBHBIM 10 Mepe3arpy3ku OC;

90



— 3a2py304Hble: BHEe/IPSIOTCS B 3arPy304HbIA CEKTOP AUCKA U aKTH-
BU3UPYIOTCH 1pu 3arpyske OC;

— MAKpOo8UpYyChbl: 3apaXKaroT (hailyibl JOKYMEHTOB, OOPMIISIFOTCS B
BH/le MAaKpPOCOB, KOTOPbIE MCKA)KAKOT COj/lep>KaHue JOKYMEHTa;

— cemeeble: PacripOCTPAHSIIOTCS TI0 CETH, BHePSSICh B (palisibl, I1e-
pechbIaeMble 110 3JIEKTPOHHOM TMo4YTe, WX 3apakasi (paiijibl, CKauMBaeMble
C cepBepoB (DalIOBbIX apXUBOB.

K 0CHOBHBIM pa3HOBHU/HOCTSIM CE€TEBBIX BUPDYCOB OTHOCSITCSI:

— cemeeble uepeu: pacCIipOCTPAHSIOTCSI MO CeTsIM, BHEAPSICh B
daiinbl BIOXKeHUM 371eKTPOHHBIX mrceM. CIoCOOHBI CAaMOKOITMPOBAThCS U
paccepliaTh CBOM KOIWU T0 APYTUM CETEBbIM ajpecaM, MMeRIUMCS B
KomrbtoTepe. [Tapamu3ytoT paboTy ceTu U MOpTAT WHGOpPMAIUI0 B KOM-
nbloTepe. AKTUBU3UPYIOTCS MO0 aBTOMaTHUYeCKd B MOMEHT OTKPBITHS
ceaHca CBSI3U C CeThbI0, MO0 TPU MPOCMOTPE 3/IeKTPOHHOMN TOUTHI.

— MPpOsIHCKUe npoz2pamMmbl (MpOsiHbl): BUPYChI, TPOU3BOJSLIME
HeCaHKLJMOHUPOBaHHbIe [eWCTBUSI C UH(POpPMaLMerd W MaCKUPYHOLUecs
T0/] TIpUBJIeKaTe/IbHbIe ISl T10/Ib30BaTe isi TTporpaMMbl. OOBIUHO CO3/]at0T
pABIK C JIO)KHbIM Ha3BaHWeM Turna Game.exe. [IpyrumMu c/ioBaMU MX
MOJKHO OXapaKTepr30BaTh KakK IMPOrpaMMbl, KOTOpbIe He COo3/arT CcoOCT-
BEHHBIX KOMUWM, HO MPeoZ0JIeBal0T CUCTEMY 3alljUThl KOMITbIOTEPA U OKa-
3bIBAlOT BPE/IOHOCHOE BO3/IeliCTBUe Ha ee (PaiijIoByrO0 CUCTEMY;

— CKpunm-eupycbl: TIPOrpaMMbl, HallMCaHHble Ha si3blKax Java-
Script unu VBScript, KoTopble aKTMBHU3UPYIOTCSI MpU 3arpys3ke Web-
CTPaHUIL] Y BBITIOJHSIOT pa3pylIUTe/IbHbIe IeMCTBUS B TPOrPaMMHOM CHUC-
TeMe KOMIIbITepa.

8.10. Knaccudmkaumsa aHTUBUPYCHbIX NporpamMmm

B Hacrosiiijee BpeMsi CyIjeCTByeT MHOXKECTBO TPOTPaMM, BBITIOJI-
HSIIOLLMX aHTUBUPYCHYHO 3aluTy. X MOXKHO K/1aCCU(PUIMPOBATh IO CJie-
JYIOLIUM TTPU3HaKaM:

ITo npunyuny pabomsbil

— MOHUMOpbI — ABASIIOTC YacTbio OC, aBTOMaTHUYeCKH MPOBEPSIIOT
Ha BUPYChI BCe MOCTYyMaroure (ansibl, BCé OTKPbIBa€MbIe U 3aKPbIBAEMbIE
(alisibl, ec/iu HY>KHO — TIOTYTHO jiedaT. K rporpaMmaM Takoro Tvra OTHO-
carcst NOD32, AVP (Antiviral Toolkit Pro — maboparopust Kacriepckoro);

— CKaHepbl — IPOBePSIIOT (paisibl, Haxosimecss B O3Y, BbifatoT
COO0OI1[eHHs O MTOZ03pUTeBHBIX (haitiax, HO He jleyuaT UX.
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— opauomaysp (firewall) — riporpamma, KoTopasi sIB/iTeTCsl (DUIBT-
poM 1pu obMeHe HH(OPMaIel MeXXy BHeITHel U JIOKaTbHOW CeThIO.
OHa paspelaetr JOCTyN K MH(OpPMAIMU CEeTH TOJBKO YMOJHOMOUYEHHbIM
JULaM U 3a/iep>KUBaeT (hasibl TeX THUIIOB, KOTOPbIe YKa3aHbl a[MUHUCTPa-
TOPOM CeTH (BUPYChI, OaHHEPHI, (haii/Ibl 3aTipeIrieHHOW TeMaTUKH).

ITo npunyuny obHapysiceHus1 8UPYCO8:

— noaugpazu: ipoCcMaTPUBAIOT KO/bI MPOrPaMM Ha Haauuue B HUX
M3BECTHBIX BUPYCHBIX (hparMeHTOB WU (parMeHTOB KOZa, TUTIMUHBIX JIJIsI
BHUPYCHBIX IeMCTBUM, eC/id MOXKHO — jiedaT. KauecTBO pabOThl CUJILHO 3a-
BHCUT OT JiaThl 0OHOB/IeHUsI BUPYCHOI 0a3bl. Hanbosiee momy/isipHbIe Mpo-
rpamMmsbl 3Toro tana: NOD32, AVP, Doctor Web, Norton Antivirus,

— pesu30pbl: TONMbKO AUAarHOCTUPYIOT, 3apakeH i ¢au. [Iast 5To-
IO OHU CBepsIIOT 3Ta/IOHHbIe KOHTPOJIbHbIE CYMMbI BCeX HeU3MeHsIeMbIX
daiiioB B KOMITbIOTEPE C KOHTPOJIBHBIMH CyMMaMU Ha MOMEHT TTPOBEpPKH.
Te aiisbl, y KOTOPHIX OHM He COBIA/IM — 3apakeHbl. KauecTBo pabOThI
3aBUCUT OT TOTO, ObUT /T 3apa)k€H KOMITbIOTEP B MOMEHT CO3ZiaHUs 6a3bl
3Ta/IOHHBIX KOHTPOJIbHBIX CYMM TIpU 3arpy3ke peBU30pa Ha KOMIILIOTEp.
[IpumMepom nporpaMmel Takoro Tumna siBasietTcst Aids test,

— 3gpucmuyecKue aHa/Au3amopbl: pearupyroT Ha ()parMeHThI KO-
Jla, KOTOpbIe BBITIO/IHSIOT AeMCTBYSA, TI0X0KHe Ha BUPYCHbBIe, HO He 3ape-
TMCTPUPOBAHbI B aHTUBUPYCHBIX 0a3ax.

Jlpy2ue munbl aHmugupycHblx npo2pamm: ¢azu, oe3uHgekmopnlt,
eupyc-¢uibmpbl, UMMYHU3aAMOPbl, 0emeKmopbl, 6AKYUHbL.

[TomMuMO TipUMeHeHUs] aHTUBUPYCHBIX MPOrPaMM ijisl YyMeHbIeHUsI
BEepPOSITHOCTU TIOTEPU U TIOpUX UH(POPMaLUK 13-3a BUDYCOB PEKOMEeH/TyeT-
Csl IepUoJIMUecKr apXUBUPOBATh Ba)KHYIO MH(POPMALIUIO U XPaHUTh ee Ha
CbeMHbIX HOCUTe/sIX. DTO TMO3BOJIsIeT MPU O0OHApY’KeHWH UCIIOPUEHHBIX
BUPYCOM (DailioB BOCCTaHOBUTD UX TIpe/bIAyIlle BepCHH, a He C03/aBaTh
1X 3aHOBO. OCHOBHbIE apXHWBATOPbI, KOTOPbIE UCI0/Ib3YIOTCS B HACTOSIIIee
Bpems, 3T0: 7—Zip, ARJ, WIinRAR, WinZip. OcHOBHbIe paclliupeHus ap-
xuBOB:*.ZIP, * RAR, *.ARJ.

8.11. O6navyHaa aHTUBMPYCHaA 3almTa

AKTHBHOE pa3BUTHE TeTeKOMMYHUKAI[MOHHBIX CHCTEM B HACTOs-
1jee Bpemsi CZie/1ajio BO3MOXXHBIM TIpel0CTaB/IeHre KOHEUHOMY I0/1b30Ba-
Te0 J0CTyNa K yC/iyram, MpUIOKEeHUSM W BbIUMC/IUTETbHBIM pecypcam
Pa3/MYHOM MOII[HOCTH, HaXOJSAIIMMCS Ha pa3HbIX cepBepax. Takue BU[bI
yCJIyT Ha3bIBalOTCSI UHTEPHET-00/1akaMu WK 00/1aUHbIMU BbIUKCTIEHUSIMH.
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OpHa U3 yC/IyT, OTHOCSIIAsICS K 00/1auHbIM BBIUKMC/IEHUSIM, — 3TO aHTHUBU-
pPyCHBIe 00/1aKa.

[Tpou3BouTeNM aHTUBHUPYCHBIX NIPOrPaMM UMEIOT B CBOeM pacrio-
pshKeHUH ropaszio 6oee MoIfHOe 000pyJoBaHKe U TIporpaMMHoe obecrie-
yeHHe /IJis pacrio3HaBaHWsI BUPYCHBIX CUTHATYyp (Y4acTKOB KO/ia, KOTOPbIe
MoryT HaHectd Bpef [1O kommbioTepa, (ailioB B KPUTHUECKUX MeCTax
OBM), ueM TO, KOTOpOe UMeeT KOHeUHbIW ToJsib3oBaresb. [Ipu pabote B
o0/lake aHTUBUPYCHBIE MMPOTpaMMbl Ha KOMITbIOTEpax MoJib30BaTesieil Bce
Mo/103puTe/ibHbIe (haiibl, KOTOpble OHM He MOTYT OJHO3HA4YHO Oripejie-
JIUTb KaK BUPYChI, OTIIPABJISIOT Ha cepBep CBoel (hHMPMbI-TIPOU3BOIUTEIS
JJIsl aHajM3a B 9KcrepTHoW cucteme. CepBep TNPOW3BO/UTENS], CO CBOeM
CTOPOHBI, BBICTABJISIET IO BBITIOJIHSEMbIM OrepalysM 0Oasibl OMacHOCTH
MIPUC/IAHHOTO TIPWUJIO’KEHHUSI W pacIIvpsieT, ecjid HY>KHO, 06a3y BUPYCHBIX
curHaTyp. Tak Kak Ha cepBep cTeKaeTcsi MH(OpPMAILMsi OT MHOTUX T10J1b30-
BaTesiell, Takas TEeXHOJIOTHSI YCKOpsieT OOHapy’KeHHe HOBBIX BapUAHTOB
BHPYCOB U BpeMsl Peaki[MM Ha HUX, a Takke obecrieunBaeT 0OHOBJieHHe
AHTUBUPYCHBIX 0a3 BCeX CBOMX TOJIb30BaTe/iell 4acTbIMU U Ma/JleHbKUMHU
TIOPLIUSIMU.

8.12. Bonpochl gsig caMmonpoBepku no teme 8

3adaHue Ne 1. Paciudpytite abbpeBuatypsl LAN, MAN, WAN. 3adaHue
Ne 2. Kak Ha3bIBaeTCs Mepapxuueckasl CUCTeMa Ha3HaueHUs1 YHU-Ka/IbHbIX
TEKCTOBBIX UMEH KaKJI0MYy KOMIbIOTEPY, HAXOASIIEMYCSI B CE-TH?

3adanue Ne 3. YKa)KuTe, Kakasl UaCTh 3/IeKTPOHHOI'O ajipeca pecypca OIlv-

ChIBaeT MyThb K (haiyly, pacroso’KeHHOMY Ha cepBepe:
http://wwwto.google.com/inf02000/01-02/det123.html

3adaHue Ne 4. YKa)KuTe TUI CBSI3U, KOTOPbIM Ha CErO/Hs SIBJISIeTCS Hau-

6os1ee 3alUIIIEHHBIM OT HECAHKI[MIOHHPOBAHHOTO /IOCTYTIa: ONTOBOIOKOH-

HBIM Kabesib, TeleOHHBINA Kabeb (BUTas Iapa), 371eKTPOMarHUTHBIE BOJI-

HBI.

3adaHue Ne 5. YkaxkuTe, Kakvie TEDMUHBI He OTHOCATCSI K 0a30BbIM

TOIO-JIOTHSIM CeTel: MHelHas1 (IITMHHas), KO/bleBasi, CHe)KUHKa,

MOJTHOCBSI-3aHHas (ceTeBasi).

3aodanue Ne 6. YKaxkuTe cpe/iy NpHBeieHHbIX TEDMUHOB, Te, KOTOPhIe

o6o03HavaroT 6ecripoBo/iHYI0 CBsi3b: Ethernet, Wi-Fi, IrDa, FDDI.

3adaHue Ne 7. YKaXKuTe, UTO B CETEBOH TEPMHHOJIOTMHM 0003HAUaIOT Tep-

MUHbBI «CEpPBep», «KIUEHT».
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3adaHue Ne 8. YKaknTe, UTO B CETeBOM TePMUHOJIOTHH 0003HayaeT Tep-
MUH «IIPOTOKOJI».
3aodanue Ne 9. YKaxkuTe, Kakasi 4aCThb 3/IeKTPOHHOI0 a/ipeca pecypca
OMUCHIBaeT MPOTOKOJI Mepejauv UHGOpMaLuu:
http://www.google.com/inf02000/01-02/det123.html

3adaHue Ne 10. Ha cKobKO ypOBHeM pa30UThI IIPOTOKOJILI CETEBOM Mo/Ie-
m OSI?
3aoaHue Ne 11. YkaxxuTe TIpOTOKOJIbI ceTeBOM Mozenu OS], oTHocsIeCs
K MPUKJIaJHOMY YPOBHIO, U pacliM(pyuTe UX Ha3HAUEHUe.
3adaHue Ne 12. YKakuTe, Ha KakoMm ypoBHe ceTeBor Mozenu OSI ycra-
HaBJIMBAaKOTCS TPaBUIa MapLIPyTHU3aLAH.
3aoaHue Ne 13. Kak Ha3bIBaeTCsi KOMIIBIOTED C IBYMsI CETeBbIMU KapTaMH,
rpe/iHa3HaUeHHbIN /151 COeZIUHEeHUSs CeTeHu.
3adaHue Ne 14. BribepuTe npaBU/bHbBIN BapUaHT Ha3HAUEHUsT 3/IEKTPOH-
HO-LIM(POBOU MOJITUCH:

1. yaocToBepeHre UCTUHHOCTH OTIIPABUTEJIS U L|e/IOCTHOCTH CO-

OOIIeHUST;

2. BOCCTaHOBJIEHUE TIOBPEXXAEHHOTO COOOIIIeHNSsI;

3. mndpoBanue coolirieHye f1Jisi COXpaHeHUsI ero CeKpeTHOCTH;

4. mepechlyiKa COODIeHUSs 110 CeKPeTHOMY KaHasly.
3adaHue Ne 15. YKaxkuTe, 110 KAKOMY TTPU3HAKY pa3/inuyaroTCsi CUMMeT-
pUYHbIe U aCHMMeTPUUHbIe MeTO/Ibl IU(ppoBaHusi. 3adaHue Ne 16.
YKakute TUIIbI BUPYCHBIX [IPOTPaMM.
3adaHue Ne 17. YKaKuTe K/1aCCU(PUKALIMI0 aHTUBUPYCHBIX ITPOrpaMM 10
TIPUHLIUITY pabOTHI.

OTBETbI HA BOIMPOCHI A/19 CAMOCTOATE/IbHOW PABOTbI

1. OCHOBHbI€ NOHATUSA Teopun MHpopMaLmm

3adaHue Ne 1. 1 our.

3adaHue Ne 2. 1 6UT, ecii €CTh TOJILKO OJIUH petic, 6osibiliee KOTMUYECTBO
— eCJIA UX HeCKOJIBKO.

3aoanue Ne 3. OtBeT Neo3.

3aodaHue Ne 4. OtBeT Nel.

3adanue Ne 5. OtBeT Nel.

3aodaHue Ne 6. OtBeT Neo2.

3adanue Ne 7. OtBeT Ne2.

3aoaHue Ne 8. OtBeT No2.

3aodaHue Ne 9. OtBeT Nel.
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3aoaHue Ne 10.
3aoaHue Ne 11.
3adaHue Ne 12.
3adaHue Ne 13.
3adaHue Ne 14.
3aoaHue Ne 15.
3aoaHue Ne 16.
3adaHue Ne 17.
3adaHue Ne 18.
3aoaHue Ne 19.
3aodaHue Ne 20.
3adaHue Ne 21.
3aoaHue Ne 22.
3aoaHue Ne 23.
3adaHue Ne 24.
3aoaHue Ne 25.
3aodaHue Ne 26.
3aoaHue Ne 27.

2. OCHOBbI JIOTUKU U NTIOrTM4YEeCcKne OCHOBbI KOMMNbIOTEpa

OTtBeT Ne4.

OtBeT Ne2.

111111111>.

1K6, 1I'6, 1M6, 1T6.

5.

1 our.

32 OaurTa.

B.

10a; 106; 11a; 8a; 80.
20 o6ur, 2 6aira, 10 OuUT.
48 6air.

1440.

11015.

100100015.

557, 55g, 5516.

20 owur, 2 6aira, 10 OUT.
BepbanbHasl.

15 Oaiit

3aodaHue Ne 1. OtBeT Ne2.
3aodanue Ne 2 [TA3BIOHKLIUS.
3aoaHue Ne 3. TTpocToe n0XHOE.
3aoaHue Ne 4. OtBeT Ne3.
3aoaHue Ne 5. A=0; B=1.
3adanue Ne 6. [IU3BIOHKIIUS.

3adavue Ne 7. A B unu A & B v A/B v Ae B.
3adaHue Ne 8. A = «3aBTpa OyaeT J0XKAUK». B = «$ Bo3bMy 30HTHK». C =

«f1 HuKya He morgy». A By+ C.
3adaHue Ne 9. BepbanbHast

3adaHue Ne 10.
3aodaHue Ne 11.

OtBeT Ne2.
NuBepcus.

3. TexHUYecKue cpeacTea peanusayum
MHOPMALMOHHBLIX NPOLLECCOB

3adaHue Ne 1. UnTepdetic 00beuHeHNs PyHKIMOHATBHBIX YCTPOMCTB B
BBIUMC/IUTENbHYIO CUCTEMY.
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3adaHue Ne 2. TIponeccop, O3Y, I13Y, Kao-namMstb, UHTEpQEMCHbIE CXe-
MBI IIIMH, THE37la paciiipeHuii (C/I0TOB), 0bsi3aTe/TbHbIE CICTEMHbBIE Cpefi-
CTBa BBO/a/BbIBO/IA.

3aoaHue Ne 3. K Kaccy MallliH 4eTBEPTOTO TTIOKOJ/IeHHSI.

3aodanue Ne 4. KoHTpoOJI/1€PHI.

3adaHue Ne 5. CD-ROM, CD-R, DVD-ROMDVD-R, DVD-RAM.
3aoanue Ne 6. [To MexaHM3Ma BBITIO/THEHWS MeYaTH.

3adanue Ne 7. Y cTpOHCTBO /151 coeJuHEHUsST 6JTOKOB KOMITbIOTEpPA C pas-
HBIMM CTIocO0aMu TIpeZicTaBieHUsI HH(OPMaI[UH.

3adaHue Ne 8. JKeécTkuii AUCK, THOKUI AUCK, ONITHUECKHE JHUCKH,
[U(PpO-Bbie BUAEOAUCKU, MarHUTOONTUYECKUE TUCKU, CTPUMEDBI.
3adaHue Ne 9. I110TTEP, MOHUTOP.

3adanue Ne 10. O3Y, kaur-namate, [13Y, CMOS RAM, flash

memory, BUieonamsTh.

3adaHue Ne 11. Mblillb, IKONCTUK.

3adanue Ne 12. O3Y.

3adaHue Ne 13. OTBeThI 3 U 4.

3adaHue Ne 14. dusnueckuii pa3mep 3KpaHa U yroj ob3opa.

4. TporpammMHble cpeacTBa peanusaunu
WH(pOpPMaLMOHHbIX NpoLeccoB

3aodaHue Ne 1. OTBeT 3.

3aoaHue Ne 2. Paiir.

3aoaHue Ne 3. OTBeT 2.

3aoaHue Ne 4. 2 Knacrepa.

3adanue Ne 5. OTBeT 3.

3aodanue Ne 6. OTBeT 2.

3adaHue Ne 7. Bce dalinbl, KpoMe (aityioB ¢ pacivpenuem "bak".
3adaHue Ne 8. *.txt, *.doc, *.docx.

3adaHue Ne 9. [IpaliBephl.

3adaHue Ne 10. BeKTOpPHBIN M pacTPOBBIM.

3aoaHue Ne 11. JPG.

3aoaHue Ne 12. KoMmnusitjysi, KOMIIOHOBKa.

3adaHue Ne 13. fI3bIK TpOrpaMMHPOBaHUsI HU3KOT'O YPOBHSI.
3aodanue Ne 14. CemMelCTBO s13bIKOB «Ch».

3aodanue Ne 15. Prolog.

3aodanue Ne 16. OTBeThI 2 U 3.

3aoaHue Ne 17. OTBeThI 2 U 4.

3adaHue Ne 18. OTBeT 2.
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3aoaHue Ne 19. OTBeTHI 2, 3, 4.

3adaHue Ne 20. IHTepripeTaTop BOCOPUHUMAaET UCXOIHYIO MPOrpaMMy Ha
VMCXO[HOM $i3bIK€ W  BBINOJIHSIET €€ TIOCTPOYHO, He Co3/aBas
VICIIOJTHSIEMOT'O MOZYJISL.

5. Mopgenu peweHns PYHKUNOHAIbHbIX U
BbIUUC/IUTE/IbHbIX 3a4a4

3aoaHue Ne 1. B Mmoziein yUHUTBIBAKOTCS TOJILKO CYILleCTBEHHbIE CTOPOHBI
M3ydyaeMoro o0beKra, siBjieHus1 Wiu rpotiecca. 3adaHue Ne 2.
dopmanusaius.

3aoaHue Ne 3. OBpUCTHUYECKHE TIPUEMBI.

3adaHue Ne 4. Viciosib30BaHUe MO/ 3HAHUM /17151 pellieHus 3a/lauk U3
KOHKpeTHOM 1po0ieMHOM 06/1acTH.

3adaHue Ne 5. Hesb3sl.

3adaHue Ne 6. MemoObl UCKYCCTBEHHOI'O UHTe/IJIeKTa.

3adaHue Ne 7. BepbanbHast HTH(GOpMAaLMOHHAS MO/IEJTb.

3aoaHue Ne 8. ®opmanbHasi MaTeMaTU4ecKasi MOZieJb.

3aoaHue Ne 9. MaTtepuanbHasi TOUKaA.

3adaHue Ne 10. [TocTaHOBKa 3a/jauu.

3adanue Ne 11. Mojenu JlaHHBIX.

3aoaHue Ne 12. 1C; 2A; 3B; 4D.

3adaHue Ne 13. 1D; 2A; 3B; 4C.

3aodanue Ne 14. OtBeThI 1 1 3.

3adaHue Ne 15. CTaTudeckue U JUHaMUUeCKHe.

3aoaHue Ne 16. Hepopman3oBaHHasi MpoLieAypa, COKpailiarolias
KOJIM4e-CTBO 11aroB MOWCKa pelleHus.

3adaHue Ne 17. MaTepuasibHasi OMbITHast MO/Jie/b.

3adaHue Ne 18. PerpeccroHHOe, anb(a-TeCTUPOBaHKE,
OeTa-TecTUpOBaHUe.

6. AnroputmMmsauus U NporpaMmMmmpoBaHune

3aodanue Ne 1. [ITACKPETHOCTD, TIOHATHOCTb,
JleTepPMUHUPOBAaHHOCTb, Pe3y/IbTaTUBHOCT.
3adaHue Ne 2. X=1, ecnu A=B n C<D;
X=2, ecnn A=B n C>=D;

x=3, ecnu A<>B.

3aoaHue Ne 3. X=4; Y=8.

3adaHue Ne 4. D = 3.

3adaHue Ne 5. LIUKn C peyc/ioBUEM.
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3aodaHue Neo 6. X = 2.
3adaHue Neo 7. OTBeT 2.

3aodaHue Ne 8. 4 pasa.
3adaHue Ne 9. X=5 X=712.

7. TexHonoruu nporpaMmmMmumpoBaHua

3aodaHue Ne 1. OTtBetnl 1 1 2.

3adaHue Ne 2. CUHTaKCUUecKas OIIuoKa.
3adaHue Ne 3. CemaHTHUeCKas OILIKOKaA.
3adaHue Ne 4. JIuHeliHble, LIUKINYECKHE,
BeTBIeHUs 3adaHue Ne 5. Cm. 11.7.1.
3aodaHue Ne 6. OTBeTnI 1, 2, 3, 7, 8.

3adanue Ne 7. O6GbeKTHO-OPUEHTHPOBAHHOM.
3adaHue Ne 8. Teno noAnporpamMmmel.
3adaHue Ne 9. [1puHuunel 1 u 2.

3aoaHue Ne 10. CMm. 11. 7.3.

8. JloKanbHbIe U rnodasibHble ceTn SBM.
MeTopgb! 3awmTbl NHdOPMaLUN

3aoanue Ne 1. Local Areal Net, Metropolitan Areal Net, World Areal Net.
3aodanue Ne 2. [loMeHHasi CICTeMa UMEH.

3adanue Ne 3. inf02000/01-02.

3adanue Ne 4. OITOBO/IOKOHHBIIN Kabe/b.

3aoaHue Ne 5. CHe>XUHKa.

3adanue Ne 6. Wi-Fi, IrDa.

3aoaHue Ne 7. Cm. 11. 8.3..

3adaHue Ne 8. Habop mipaBu fjist oOMeHa uH(opmMaijieii B CeTH.
3aodanue Ne 9. http://.

3adanue Ne 10. 7 ypoBHe.

3adanue Ne 11. HTTP, SMTP, FTP, DNS, POP3.

3aoaHue Ne 12. Ha ceTeBoM..

3aoaHue Ne 13. MocTt

3adaHue Ne 14. Y jocTOBepeHre UCTUHHOCTH OTIIPABUTE/IS U LJeJIOCTHOCTH
COO0OI1IeHHSI.

3aoaHue Ne 15. Cm. 11. 8.7.

3aodaHue Ne 16. Cm. 11. 8.9.

3aoaHue Ne 17. Cm. 11. 8.10
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