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PABOYAS ITPOI'PAMMA

2.1. TeMbl JIeKIIMOHHBIX 3AHATHIA,
HX coJep:KaHue

HAUMEHOBAHUE N COLAEP)XAHUE TEM

BBEJEHUE B HWH®OPMATUKY W BBIYUCIIMUTEJIBHYIO
TEXHUKY. Omnpenenenne U OCHOBHBIE TMOHATHS HHPOPMATHKHU.
[Ipeamer u ocHOBHas 3amada uHbopmaTuku. Bunmbl u  cBoiicTBa
uHdopmanmu. Bocnpusitue, coop, nepegadya, o0padboTka M HAKOIUICHHE
uHpopmaruu. Knaccudpukamus OBM. IlpencraBnenue undopmaiuu B
OBM. YcTporcTBO IIEPCOHAIIBHOTO KOMITbIOTEpA (6azoBas
koHpurypamwust). Hocurenn unpopmanuu. [lepudepuiiapie ycrpoiicTBa
NEepCOHANBHOTO KommbioTepa. [IporpamMmmuoe obecrnedeHue CpeacTB
BBIUMCIUTENbHON TexHUKH. HasHauenuwe, kimaccudukanus ¥ OCHOBHbBIE
¢ynkuun oneparuonHbix cucteM (OC). IIporpaMMmbl: TEXHHUYECKOTO
o0cnyKUBaHUsl, ApXUBATOPBI U AaHTUBUPYCHI

OCHOBBI AJII'OPUTMUBALINN U ITPOI'PAMMIWPOBAHN .

[loHATHE M OCHOBHBIE CBOWCTBA aIrOpUTMa. SI3BIKM NMPOrpPaAMMHUPOBAHHUS
BBICOKOT'O YPOBHs. BBeneHne B MporpaMMupOBaHHUE Ha SI3BIKE NACKalb.
KoHcTaHThI, IepeMEHHbIE U MOHATHE TUNA JaHHbIX. OnepaTopsl s3bIKa U
X QHAJIOTMM B QJITOPUTMUYECKUX CTpyKTypax. [IporpammupoBanue
JUHENHBIX  aJroput™MoB. [IporpamMmupoBaHre  pa3sBETBIIOIUXCS
anroputMoB. [IporpammupoBaHue 0€3yCIOBHOTO NEPEX0/ia, aAIrOPUTMOB
MHOKECTBEHHOI0 BbIOOpa M LMKIMYECKUX aNropuTMoB. OmHOMEpHBIE
maccuBbl. Omnucanue M BBI30OB mporenyp U (yHKuuid. PexypcuBHbIE
nonmnporpamMmmbel. PabGota ¢ nBymepHbIMH MaccuBamu. CTaHIapTHBIN
moyie Graph

METOAbI MW  AJIIOPUTMBI  UYUCJIEHHOI'O  PEIUEHUA
YPABHEHUI. OcHoBEI Teopuu Tmorpemuoctet. I[lpubmmxenHoe
pEUIEHUE HETMHENHBIX YpaBHEHUN. MeTOIbl pELICHUs CUCTEM JIMHEWHBIX
ypaBHeHu#. [IpubnmkeHHOE BBIYUCICHHE ONPENEICHHBIX HHTETPAJIOB.
[Tpubnmxennoe pelieHue g depeHnnaIbHbIX YpaBHEHUA.
WNuTepnionuposanue GpyHkuuit. Perpeccus




TABJIMUHBIM TIPOLIECCOP MICROSOFT EXCEL. PaGora c
kauramu  Microsoft Excel. ®opmarupoBanue manHbiX. OpraHu3arvs
BbIUMCIICHUU. Jluarpammel. YmnpaBiieHHe JaHHbIMU. MartpudHbie
Olepanuy U pPElICHUE CHCTEM JIMHEWHBIX alreOpanvyeckux ypaBHEHUN
cpenctBamu MS  EXCEL. Pemenume  HEKOTOpPBIX  KJIacCOB
MatemMatuueckux 3agau B MS EXCEL

MATEMATHUYECKUI ITAKET MCAD. Jleranu unrepdeiica. Angapur
BxogHoro si3pika cucrembl  MathCAD. IIpocTtble  BeIYHCICHHS
apu(MeTHYecKuX BBIpAKEHUH U HUX pefakTupoBanus. PabGorta ¢
rpaduxoii. Pabora ¢ BekTOpamu M Martpuiamu. PerieHune ypaBHEHUHU.
BrinmonHenne CHUMBOJBHBIX BblYMCICHUN. HaxoxxaeHue 3KCTpeMyMOB
bynkuuid. Annpokcumanus GyHKUMA. Berducienue onpeneneHHbIX
uHTerpaioB.  Pemenue muddepeHnmanbHplx ypaBHEeHH. PemieHue
YPaBHEHUI B YACTHBIX NPOU3BOIHBIX

KOMIIBIOTEPHBIE CETH. Ha3HaueHue # OCHOBHBIE IOHATHS.
Kpatkas wucropus passutus Internet. CayxOsr Internet. Ilomck
uHpopmanuu B Internet

KOMIIBIOTEPHASI TPA®UKA. CPEJCTBA IIOJAIOTOBKU
[IPE3EHTALIUIA

2.2 TeMbl 1200paTOPHBIX 3aHATHI

Ne
111

HAUMEHOBAHUE TEM

OCHOBBI AJITOPUTMUBALINN U ITPOT'PAMMUPOBAHUA

N

METOZbl W  AJITOPUTMBI UYMCJIEHHOI'O  PEIIEHUS
VPABHEHUI

TABJIMUHBIN ITPOLIECCOP MICROSOFT EXCEL

MATEMATHUYECKUU ITAKET MCAD

KOMIIBIOTEPHBIE CETHU

O h~lw

KOMIIBIOTEPHASI T'PA®UKA. CPEJCTBA IIOJIOTOBKMU
[IPESEHTALIUI




1. BBEAEHUE B UTHOOPMATHUKY
N BBIYMCJIUTEJIBHYIO TEXHUKY

1.1. Onpenenenue ¥ OCHOBHBbIE MOHATHSI MHPOPMATUKH.
IIpeamer 1 ocHOBHAsA 3a1a4a HHPOPMATUKH

Hugopmamuka — 370 TeXHUUECKAs] HAyKa, CUCTEMATU3UPYIOLIasi PUEMBI
CO3aHUs, XPAaHCHHS, BOCIIPOU3BEACHUS, 00padOTKN U Tmepenadn WHGOpMaIuu
cpeacTBaMu BeruuciuTenbHOU TexHUKHU (BT), a Taxke mpuHIUIBI (GYHKIIMOHH-
POBaHMSI 3TUX CPEJICTB U METOJIBI YIIPABICHUS HMH.

CnoBo wmHQOpMATHKa MPOUCXOJUT OT OOBEAUHEHUS TEPMHUHOB
Information (uadopmanus) u Automatique (aBTomaTnka), 4TO BBIpaXkaeT ee
CyTh KaK HaykKu 00 aBTOMaTH4YeCKON 00paboTke HH(GOPMAIIUH.

[TpenmeTr nHGOPMATUKU COCTABIISIOT CIEIYIOIINE TOHSITHS:

— ammapaTHoe oOecrieueHne u mporpammHoe obecredenue cpeacts BT;

— CpeICTBa B3aMOJICHCTBHSI alllapaTHOTO M MMPOTPaMMHOTO 00ECTICUSHHS;

— CpeICTBa B3aMMOJICHCTBHS YEJIOBEKA C alMapaTHBIMU W MPOTPaMMHBI-
MU CpPEJCTBaMH.

MeTtoapl U cpefcTBa B3aMMOCHCTBHS YEJIOBEKa C allapaTHBIMU U MPO-
IrPaMMHBIMH CPEICTBAMHU HA3bIBAIOT MOJI30BATENBCKUM unmepgeticom. Ocnog-
Hotl 3a0ayeti UH(OOPMATUKH SBIISETCS CUCTEMATH3aIUs IPUEMOB U METO/IOB pa-
00Tbl C anmapaTHbIMH M HOporpaMMHbIMU cpeactBaMu BT. K ocHOBHBIM
MOHSATUSM HH)OPMATHKU OTHOCSTCS CIEIYIOIINE TIOHSTHSI:

1. Ungopmayusa — 310 OTpakeHHe peabHOTO MUpPa C TIOMOIIBIO 3HAKOB U
curHanoB. B y3koM cmrbicie noj uHbopManueil MOHUMAIOT T€ SBJICHHS, KOTO-
pbie YENOBEK MOJy4yaeT U3 OKpyKatomiero mupa. Ilonsarue «undopmanus» tec-
HO CBSI3aHO C IOHATHEM «HH(POPMAIIMOHHBIE CUCTEMBI».

2. Ungopmayuonusie cucmemsl BBIIOTHIIOT TEXHOJIOTUYECKUE (PYHKIIHH
1o cO0py, HAaKOIUICHHUIO, XPaHEHHUIO U 00paboTKe HHPOPMAIIHIH.

3. Unpopmayuonnvie mexuonocuu — 1eICHANPABICHHBIA MPOIECC TMpe-
oOpa3oBanus nH(OpPMALINK, UCTIONB3YIOIINA COBOKYITHOCTh CPEJICTB U METOJIOB
cbopa, 00paboOTKH, XpaHEHHsI U TIepead HH(DOPMAaLIHH.

4. Ungpopmayuonnvle pecypcol — nHGOpMaIus, UCIONb3yeMas Ha TMPOU3-
BOJICTBE, B TEXHHUKE, YIPaBIECHUU OOIIECTBOM, CIEHUATbHO OpraHU30BaHHAs U
obpaborannast Ha DBM.

5. Unghocghepa — coBokymHOE MHHOPMAITMOHHOE TTPOCTPAHCTBO.

6. Ungpopmamuzayus odbwecmea — MOBCEMECTHOE BHEJPEHUE KOMILIEKCA
Mep, HampaBJICHHBIX HA 00eCleueHne MOJHOTO U CBOEBPEMEHHOTO MCIOJIB30Ba-
HUSl TOCTOBEPHOM MH(OpMAIMM, U 3aBUCUT OT CTENEHH OCBOCHHUSA M PAa3BUTHUS
HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.



1.2. Buasl u cBoiicTBa uHGOpMAaINH

Bce MHOroo0Opasue oxpysxaromeii Hac MH(pOpMaIu MOXKHO CIPYIIIHAPO-
BaTh 10 Pa3UYHBIM Mpu3HaKaMm. [1o mpu3HaKy «00JIacTh BOSHUKHOBEHHS» MH-
dbopmanus IeTUTCS Ha CIIETYIONTYIO:

— 2/leMeHmapHylo — OTPa)XkaeT MPOIECCHl U SBJICHUS HEOyIIEBICHHON
PUPOABI,

— OUON02UYeCKYI0 — OTPAXKACT IMPOLECCHl PACTUTEIBHOTO M YKUBOTHOTO
MHpa,

— COYUAaIbHYI0 — OTPAXKAET MPOLIECCH YETIOBEYECKOT0 O0IIEeCTRA.

[To cnocoOy nepenaun U BOCIPUATHUS pa3IMualoT HHPOPMALHUIO:

— GU3YAIbHYIO — TIEPEIACTCS BUANMBIME 00pa3aMu U CHMBOJIAMH,

— ayouanvbHylo —NepeaeTcs 3ByKaMHu,

— MaKmuibHyI0 — MePEeIACTCs Oy ICHUSIMH,

— opeanoienmuyecKyto — epeaeTcs 3araxaMu 1 BKyCOM;

— MAawuHHY0 — BBIIaBaEMYI0 U BOCIIPHHUMaeMyto cpenctBamu BT.

HNudopmanuio, co3raBaeMyro U HCHOJIb3yEMYIO YEJIOBEKOM, MO OO0IIecT-
BEHHOMY Ha3HA4YeHUIO JesT Ha BUbI (puc. 1.1).

BUJIbI UTHO®OPMAILIUU
MaccoBasi CrnenuajbHasi JIngHast
OO11eCTBEHHO- Hayunas
MMOJIUTHYECKAS
Texunueckas
Hayuno-
MOy JISIPHAS DKOHOMUYECKAS
Ynpasnenueckas

Puc. 1.1.Buasr uadopmarm

B undopmarrke paccmarpuBarot 1Be GOpPMBI IPEACTaBICHUS HH(OpMAIIUN:

— aHanozosas (HempepbIBHAS) — TEMIEpaTypa Tella, MEJIOIUs, H3BIICKae-
Masi Ha CKpHUIIKE, KOTJla CMBIUYOK HE OTPBHIBAETCS OT CTPYH M HE OCTaHABIUBACT-
csl; IBYKEHHE aBTOMOOWIIS;

— Ouckpemnas (MpepbIBUCTAs) — BpEMEHA T0/1a, TOYKa U THPE B a30yKe
Mopsze.



Nudopmarus obmagaet psiomM CBONCTB!

— adekeamHocmb — T. €. CTETICHb COOTBETCTBUS MH(OpPMAIINH, TOTyUYeH-
HOM MOTpeOHUTENIEM, TOMY, YTO aBTOP BJIOXHII B €€ COJEp)KaHuE,

— 00CMOoB8epHOCMb — COOTBETCTBUE MH(POpMAITUU OOBEKTUBHON peaibHO-
cTH (KaK TeKYIICH, TaK ¥ MPOIIE/IIeH) OKPYKAFOIIEro MHpa,

— noiHoma — T. €. TOCTaTOYHOCTh MHGOPMAITNH JIJISl TIPUHSITHS PEIICHUS.
C nmoHsATHEM MOTHOTHI MHGOPMAIINK CTATKUBAIOTCS BCE, KOMY MPUXOIUTCS BbI-
MOJTHATH CIyXeOHble 3amaHus. Eciu WCXOAHBbIE JaHHBIC HEMOJHBI, MPUHSATH
BEPHOE pelleHNe HETIPOCTO;

— U30bLIMOYHOCMb — ITO KAYECTBO MO3BOJISIET UEJIOBEKY MEHBIIE HaIps-
raTh CBO€ BHUMAHUE U MEHBIIIE yTOMIISATHCS;

— 00beKMUBHOCMb U CYOBEKMUBHOCMb — TIOHITHE OOBEKTHBHOCTU WH-
dbopmanuu SBISETCS OTHOCUTEIBHBIM. Tak, HAapUMep, MPUHSITO CUUTATh, UYTO B
pe3yibTare HaO0ieHus POTOCHUMKA 00beKTa o0paszyercst 6ojiee 00bEKTUBHAS
uHpOpMaIlusl, YeM B pe3yibTare HaOJIOACHHS PHCYHKa TOTO K€ OOBEKTa, BbHI-
MIOJTHEHHOTO YEJIOBEKOM,

— docmynHocms — 3TO Mepa BO3MOXKHOCTH TOJIYYUTh Ty WIH WHYIO WH-
dbopmaruio;

— aKmMyaibHOCMb — 3TO CTENEHb COOTBETCTBUS MH(POPMAIUU TEKYIIEMY
MOMEHTY BPEMEHHU.

1.3. Bocnpusitue, coop, nepeaaya, oopadorka
U HAKOIJIeHHEe HH(pOPMAUHU

Bocnpusamue ungopmayuu — npouecc npeoOpa3zoBaHus CBEACHH, TOCTY-
MAIIMX B TEXHUYECKYI) CUCTEMY WJIM )KUBOW OPraHW3M W3 BHELIHETO MHUPA, B
dbopmy, IPUTOAHYIO JIsl JaNbHEHIIIEro UCIOab30Banus. biarogaps BOCIpuUsTHIO
uHpOpMaITUK 00eCIIeYrBACTCS CBSA3b CHCTEMBI C BHEIIHEHW cpeloi (B KauecTBe
KOTOpPOH MOTYT BBICTYNAaTh YEJIOBEK, HAOMIOIaeMbIii OOBEKT, SIBJICHUE WA TIPO-
1ece u T. 1.). Bocnpusrre uHpopMaun He0OX0AUMO IS J1000i nH(pOpMaI-
OHHOU CUCTEMBI.

Cobop ungopmayuu — 3T0 MPOIECC MOTYICHUS] UHPOPMAIIMK U3 BHEIITHETO
MUpa U MPUBEIEHUE €€ K CTaHJapTy Ui JaHHOW WH(POPMAIMOHHON CHCTEMBI.
OOMeH nH(popmalmen MeXIy BOCIPUHUMAIOIIEH € CHCTEMOU U OKPY KaroIeH
CpeAoi OCYHIECTBIISIETCS MOCPENCTBOM CUTHANOB. CucHan MOXKHO ONPENEIIUTH
KaK CPEJICTBO MepeHeceHus: nH(popMaIuy B MPOCTPAHCTBE W BpeMeHH. B kaue-
CTBE HOCHUTEJISI CUTHAJIA MOT'YT BBICTYNaTh 3BYK, CBET, JJIEKTPUUYECKUIN TOK, Mar-



HUTHOE ToJie u T.n. COop nHPOpMalmu, Kak MpaBUiIO, COTPOBOKAAETCS €€ pe-
rUCTpanuei, T. e. pukcanue HHGOpPMaIMU Ha MaTEPUATLHOM HOCUTENe (JI0KY-
MEHTE WM MAIIMHHOM HOCHUTEJIE).

llepeoaua ungopmayuu OCymECTBISETCS Pa3TUYHBIMU CIHOCOOAMH: C
OMOUIBIO Kyphepa, MEePEChUIKON MO MoYTe, JOCTAaBKOW TPAHCIOPTHBIMHU CpPEl-
CTBaMH, TUCTAHIMOHHOM Iepelayeil Mo KaHaIaM CBs3U. J(MCTaHIIMOHHAs mepe-
Jlava 1Mo KaHallaM CBSI3U COKpaIllaeT BpeMs nepenadu JaHHbIX. [[1s1 ee ocymiect-
BJICHHUS HEOOXOJIWMBI CIIeMaIbHbIe TEXHUYECKHE CcpeacTBa. HexoTopbie
TEXHUYECKUE CPEJICTBA cOOpa M perucTpamuu, coonpas aBTOMaTHIECKHu HHQPOP-
MAaIMIo C TaTYMKOB, YCTAHOBIIEHHBIX Ha pab04YMX MecTax, nepeaatot ee B OBM.
[Toctyruienne nHpOpMaMK MO KaHAJIaM CBSI3W B IIEHTP 00paOOTKH B OCHOBHOM
OCYIIECTBIISIETCS. ABYMsI ClIocoOaMu: Ha MallMHHOM HOCHTENE M HEMOCPEICT-
BeHHO B OBM mnpu momomy CHenuanbHBIX MPOTPAMMHBIX M allapaTHBIX
CPEICTB.

B coBpeMeHHBIX pa3BUTHIX MHPOPMAIIMOHHBIX CHCTEMaX MAUUHHASL 00-
pabomka ungopmayuu TpeanonaraeT mociaea0BaTeIbHO-TIapauieIbHOe BO Bpe-
MEHH PEIICHHE BBIUYMUCIUTEIBHBIX 33/1a4. DTO BO3MOXKHO MPH HAJIWYUHU OIpeie-
JICHHOW OpTaHM3aIuy BEIYMCIUTEILHOTO TIpoliecca. BeraucnurensHas 3aaada mo
Mepe HEOOXOAUMOCTH OOpalaeTcs ¢ 3aIpocaMi B BBIYUCIUTEIbHYIO CHCTEMY.
Opranuzaius mporiecca IpeanoiaraeT onpeaeieHue Mocle0BaTeIbHOCTH pe-
IICHUS 3a7]ad W peau3anuio BeruucieHui. [locmenoBarenbHOCTh pelieHus 3a-
JaeTcsl, UCXOA M3 WX WH(GOPMAIMOHHOW B3aUMOCBSI3U, KOT/Ia Pe3yNbTaThl pe-
IICHUST OJAHOW 3aJ]a4d HMCIOJB3YIOTCS KaK HMCXOJHBIC MTaHHBIC ISl PEIICHUS
JIPYTOM.

Texnonoeuss 31eKkmpoHHOU  00pabomku  uHgopmayuu — YEIOBEKO-
MAaIIMHHBIN MPOIIECC MCIIOJHEHUS! B3aUMOCBSI3aHHBIX OTepaIuii, MPOTEKAOIINX
B YCTaHOBJICHHOM MOCJIEAOBATEIBLHOCTU C IIENIbI0 MPeoOpa3oBaHUs HCXOAHOMN
(mepBuuHOW) WMHPOpPMANUK B pe3ysbTaTHYIO. Omnepaiusi mpeacTaBisieT coOo
KOMITJIEKC COBEPIIAEMBIX TEXHOJIOTHYECKUX NEUCTBHM, B PE3YBTaTe KOTOPHIX
uHpopMaIus rpeodpasyercs. TeXHONIOTHUECKHE OMNEepalyyd Pa3HOOOpa3HbI IO
CJIOKHOCTH, HA3HAYEHUIO, TEXHUKE PEATU3AINH, BBITOJHSIOTCS HA Pa3TUIHOM
000pyI0BaHNY MHOTHMH HCTIOTHUTEIISIMHU.

Xpanenue u naxonnenue ungopmayuu BBHI3BAHO MHOTOKPATHBIM €€ HC-
MOJIb30BaHNEM, TPUMEHEHHEM IOCTOSHHOW HWHQOpMAIK, HEOOXOAUMOCTHIO
KOMIUTICKTAIMH MTEPBUYHBIX JAHHBIX 10 KX 00PaOOTKH.

B coBpeMEHHOM TOHMMAaHUU KOMHbIOMED — MO VHUBEPCAIbHOE IJIeK-
MPOHHOE YCMPOUCMB0, NPEOHA3HAYEHHOe OJi AGMOMAMU3AYUY CO30aAHUs, XPa-
HeHUs1, 00pabomKu, MpancnOpPMUpOSKYU U 80CHPOU3EEOEHUS OAHHBIX.
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COBOKYITHOCTh YCTPOWCTB, NPEIHA3HAYECHHBIX ISl aBTOMAaTUYECKON WU
aBTOMATHU3UPOBAaHHOW OOPAOOTKU JAHHBIX, HA3BIBAIOT GbIUUCAUMENbHOU MEeXHU-
koti. KoHKpeTHBIN Ha00p B3aUMOACHCTBYIOIINX MEXTy COOOM YCTPOMCTB U TPO-
rpaMM, MpeAHA3HAUYEHHBIN A1 00CIyXKMBaHHUs OJHOTO paboYyero ydacTka, Ha-
3bIBAKOT  @blUUCAUMENbHOU — cucmemou.  LIeHTpanbHBIM  yCTPOWCTBOM
OOJBIIMHCTBA BEIYUCIUTEIbHBIX CUCTEM SIBIIIETCSI KOMNbIOMED.

1.4. Knaccupukanus IBM

1.4.1. Knaccupukanus no HA3HAYEHHU IO

Boabmue IBM. D310 camble MOILIHbIE KOMITBIOTEPHI. X TPUMEHSIOT 115
o0CIy’>)KMBaHUSI OYEHb KPYITHBIX OpraHU3allMid W TEThIX OTpaciied HapOIHOTO
X035MCTBA. 32 PyOSKOM KOMITBIOTEPHI 3TOTO KJlacca Ha3bIBAIOT MIUHPpeumamu
(mainfram@. B Poccun 3a HUMU 3akpenuics TepMuH boasuue IBM. 1lltat 06-
ciaykuBaHust 60b110i1 DBM cocTaBisieT 10 MHOTHX JIECATKOB desioBek. Ha 6aze
TaKuX CYyNEPKOMITBIOTEPOB CO3JAI0T GbIYUCIUMENbHbIE YEeHMPbl, BKIIOYAIOIINE B
ce0s1 HECKOJIBKO OTJEI0B WK TPYIII.

Munu-9BM. Ot Gonbiux 9BM KoMIbIOTEpHI 3TON TPYIIIBI OTIMYAKOT-
CA YMEHBIIIEHHBIMU Pa3MEPaMH U COOTBETCTBEHHO MEHBIIEH MPOU3BOIUTEIBHO-
CTBIO U CTOMMOCTBIO. Takne KOMIBIOTEPHI UCIIOIB3YOTCS KPYIHBIMH MPEAIPU-
STUSIMA, HAYYHBIMH YUYPEKICHUAMH, OaHKaMU U HEKOTOPHIMH BBICHIUMU
y49eOHBIMU 3aBEJCHUSMH, COUYETAIONMMU YYEOHYIO JEATEIHHOCTh C HAyYHOMU.
Jlnst opranuzanuu paboTel ¢ MUHU-OBM TOXE Tpedyercs crenuanbHblid BbIYUC-
JUTEIBHBIN IIEHTP, XOTS U HE TAaKOM MHOTOYMCIICHHBIN, KaK 111 6onbimx 9BM.

Mukpo-9BM. Komnerorepsl JaHHOIO Kjacca AOCTYIHbI MHOTUM IIpE-
npustuaM. OpraHuzanuy, HCNosb3yoomue MUKpoOBM, 00bIYHO HE cO37ar0T
BBIUHCIIUTENbHBIE HEHTPbI. /11 00CIyKUBaHUS TAaKOTO KOMIIBIOTEpA UM JOCTa-
TOYHO HEOOJIBIION BBIYUCIUTEIBHON JIAOOPATOPUU B COCTABE HECKOJIBKUX 4Ye-
J0BeK. HecMOTpst Ha OTHOCHUTENIBHO HEBBICOKYIO IPOU3BOAUTENBHOCTD 110 CPAB-
HeHuto ¢ Oonpimmu DBM, Mukpo-OBM HaxoasT mpuUMEHEHHE U B KPYIHBIX
BBIYMCIIMTEIBHBIX LEHTPax. TaM MM NOpPYyYaroT BCIIOMOTATEJbHBIE OIEpalNH,
JUIS1 KOTOPBIX HET CMBICIIA UCIIOJIB30BaTh JOPOrUe CyNEPKOMITBIOTEPHI.

Iepconanbubie komnbloTephl (ITK). Haunnas ¢ 1999r. B o6mactu TTK
HavaJl ICHCTBOBATh MEXK/YHAPOIHBIN CEPTH(PUKAIMOHHBIN CTAHAAPT — cneyugu-
kayus PC99. OH pernaMeHTHpyeT npuHIUIb kiaccupukaruu [1K u oroapusa-
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€T MUHUMAJIbHbIE U PEKOMEHyEMbIE TPEOOBaHMs K KaKIoW n3 kareropuid. Ho-
BBII CTAaHJAPT YCTAHOBWII CIIEIYIONINE KATETOPUN TIEPCOHATBHBIX KOMITBIOTEPOB:

— Consumer PCuMaccossiii [1K);

— Office PC fienosoii I1K);

— Mobile PC tiopratususiii 11K);

— Workstation PCga6ouas cranmmus);

— Entertainment PCpéssiiekarensubiii I1K).

Cornacuo cnenudukanuu PC99 6onpmmacTBO [IK, npucyTcTByIONUX B
HACTOSAIIEE BpEeMs Ha PhIHKE, MMOMANAI0T B KATETOPHUIO Maccosvix. s denoguvix
IIK MuHUMM3UPOBaHbl TPEOOBAHMS K CPEICTBAM BOCHPOU3BEACHUS rpaduku, a
K CpeJICTBaM pabOoThl CO 3BYKOBBIMH JAHHBIMU BOOOIIE HE MPEeaAbABISIOTCS. J1ist
nopmamugnuix [IK 00s3aTeNbHBIM SBIAETCS HATUYME CPEACTB AJIS CO3JIAHUS
COEIMHEHHM YAAJIEHHOrO JOCTYIa, TO €CTh CPEACTB KOMIBIOTEPHOU cBsizu. B
KaTEeropuH paboyux cmaHyuii TOBBIIICHBI TPEOOBaHUS K YyCTPOWCTBAM XpaHEHUS
JaHHBIX, a B KATETOpUU pasenekamenbHulx [IK — K cpecTBaM BOCIPOU3BEICHUS
rpaduKu 1 3ByKa.

1.4.2 Knaccudukanuus no ypoBHIO ClielMaTu3alun

[To ypoBHIO cnienuanv3alnuyd KOMITBIOTEPHI JEIATCS HA YHUBEPCAlbHbIE U
cneyuanuzuposantvle. Ha 0aze yHUBEpPCAIBHBIX KOMIBIOTEPOB MOXKHO COOH-
paTh BBIYUCIIATEIBHBIE CUCTEMBI ITPOU3BOJIBLHOTO cOcTaBa (COCTaB KOMIIBIOTEP-
HOM CHCTEMbI Ha3bIBaeTCs Konpueypayueti). Tak, Hanpumep, oauH U TOT e [TK
MOKHO HMCIOJIb30BaTh JUIsl paObOTHI ¢ TEKCTaMHU, MY3bIKOH, Tpadukoi, GoTo- H
BHUJIEOMATEPUATAMM.

Cnenuanu3upoBaHHbIE KOMIIBIOTEPHI NPEIHA3HAUCHBI ISl PEIICHUSI KOH-
KpeTHOTO Kpyra 3amad. K TakuMm KOMITBIOTEpaM OTHOCATCS, Hampumep, 00pTo-
BbI€ KOMITBIOTEPHI aBTOMOOUJIEH, CYJI0B, CAMOJIETOB, KOCMUYECKHUX alNapaToB.

1.4.3. Knaccuduxkanus no Tunopasmepam

ITo tunopasmepam ITK MOKHO Ki1acCU(HUIMPOBATH CICTYIOMIMM 00pa3oM:
nacmonvusie (desktop, nopmamusnwvie (notebool, kapmannwie (palmtop.

Hacmonvhvle modenu pacnpoctpaHeHbl Hanbosee mmupoko. OHU SBISIOT-
Csl MIPUHAIICKHOCTRIO paboyero Mecrta. DTH MOJAEIH OTIMYAIOTCS MPOCTOTOM
U3MCHEHUSI KOH(DUTYpaIlK 32 CUYET HECIIOKHOTO MOKITFOUYCHHUS JTOTOTHUTEIb-
HBIX BHEIIHUX YCTPOWCTB WJIM YCTAHOBKH JOMOJHHUTEIBHBIX BHYTPECHHHUX KOM-
MOHEHTOB. J[ocTaTOUHbIe pa3Mepbl KOPIyca B HACTOJIBHOM HCIIOJHEHUH MO3BO-
JISIFOT ~ BBIMIOJHSITH ~ OOJIBIIIMHCTBO — MOJOOHBIX paboT 0e3 MpUBJICUYCHHUS
CIEIHATUCTOB, & 3TO TO3BOJIAET HACTPAWBATh KOMITBIOTEPHYIO CHCTEMY OITH-
MaJTbHO JUUIsl PELICHUS] IMEHHO TeX 3aj1a4, /Ui KOTOPBIX OHA ObLia MproOpeTeHa.
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Ilopmamuenvle moOenu 3a4acTylO0 HCHOJB3YIOT OM3HECMEHBI, KOMMEp-
CaHTbl, PyKOBOJUTEIH MPEANPUATUN U OpraHu3aluid, TPOBOASIINE MHOTO Bpe-
MEHHU B KOMaHAMPOBKax M paszbe3nax. C MOpPTaTUBHBIM KOMIIBIOTEPOM MOKHO
paboTaTh NMpu OTCYTCTBUH paboyero Mecra.

Kapmannvie mooenu BBHITOMHAIOT (QYHKUIMU «UHTEIUIEKTYaJIbHBIX 3aIlHc-
HBIX KHIOKEeK». OHM TO3BOJISIIOT XPaHUTh OTNEpAaTHBHBIC JAHHBIC U IMOJIYydYaTh K
HUM OBICTPBII JOCTYII.

1.4.4. Knaccudgukanus mo COBMeCTUMOCTH

AnmapatHasi coBMecTUMOCTh. B o0nactu [1K ceromus nanbosnee mmpo-
KO pacrmpocTpaHeHsl aBe anmapatHbie iardopmel: IBM PCu Apple Mcintosh
KpoMe HuX CyIIeCTBYIOT U APYyrue miathopMbl, pacpoCTPaHEHHOCTh KOTOPBIX
OTPaHUYMBACTCS OTICIIbHBIMA PETMOHAMU WJIU OTICIBbHBIMU OTpacisMu. [Ipu-
HA/IJISKHOCTh KOMITBIOTEPOB K OJTHOW ammapaTtHo#l ImiatdopMe MOBBIMIAET CO-
BMECTHMOCTh MEXKIY HHUMH, a MPUHAIISKHOCTh K Pa3HbIM ILIaThopMam — Io-
HIDKAeT.

Kpome ammapaTHO# COBMECTUMOCTH CYIIECTBYIOT U JIPYTHME BHIbI CO-
BMECTHMOCTH: CO8MeCmUMocmsy Ha ypoehe onepayuonnou cucmemwl (OC), npo-
CPAMMHASL COBMECMUMOCb, COBMECMUMOCHb HA YPOBHE OAHHbBIX.

1.5. IlpeacraBiaenue nugpopmanuu B IBM

1.5.1. KoaupoBanue uaopmanuu

KoaupoBanue 1aHHBIX IBOMYHBIM K00M. CBOsI cucTeMa KOAUPOBAHUS
cymectByet, B BT oHa Ha3pIBaeTcs 08ouunbiM KOOUposanuem W OCHOBaHA Ha
NPEJICTaBICHUH JTaHHBIX TOCJIEI0BATEIBHOCTHIO BCeTo ABYX 3HaKkoB: O u 1. Otn
3HAKH HA3bIBAIOTCS 060UUHbIMU yugpamu, mo-aHramiicku — binary digit, wim,
COKpaieHHo, bit (6um).

Koouposanue yenvix u oeticmsumenvhuvix yucen. J1Jis KOTUPOBAHUS TIEITBIX
grcen ot 0 mo 255 gocrarouno mmers 8 paspsiioB ABOMYHOTO Kona (8 owur).
KomMOunanus u3 8 6uT Ha3bIBaeTcs Oatimom.

0000 0000 =0
0000 0001 =1
(T

1111 1110 =254
1111 1111 =255

[IlecTHamaTh OWUT MO3BOJSIOT 3aKOAUPOBATH Ienble Yuciaa oT 0 10
65535,a 24 6uta — yxe 6osiee 16,5MUIITMOHOB pa3HbIX 3HAYEHUU. JJ1s eicT-
BUTEILHBIX YUCEN UCTIOIB3YI0T 80pa3psaHoe KOAUpOBaHNE.
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1.5.2.CucremMbl CHHCIEHHUS

Cucmema cyucneHnuss —3T0 COBOKYIMHOCTb IU(PPOBBIX 3HAKOB U MPABUIT UX
3amucH, MpUMeHsiemMasi JJis OJHO3HAYHOW 3amucH uucel. Bece cucrteMsl cuuciie-
HUS TTOAPA3EISIOTCS Ha NO3UYUOHHbIE U HENO3UYUOHHDbLE.

Heno3uyuonnoii Ha3bIBaeTCsl Takas CHCTEMa CUUCICHHUS, B KOTOPOW 3Ha-
yeHue UdphI HE 3aBUCHUT OT €€ MOJI0KEHUS B Psiay nudp, M300pakaronux duc-
70. IIpumepom siBrisieTcs puMckas cucrema cuuciienus. Ludpsl B puMckoit cuc-
TeMme o003HavaroTcs pazauyHbiMu 3Hakamu: 1 —|; 3 —II; 5—-V; 10 — X; 50 — L;
100 — C; 500 — D; 1000 — Mrak, XC — 90; CX — 110; MCMLXXXVIII —
1988.BeimonnsaTs apugMeTHuecKrue IeHCTBUS B HEMO3UIIMOHHBIX CHCTEMax He-
yI0OHO, MO3TOMY B HACTOSIIIEE BPEMS 3T CUCTEMbI HE UCHIOJB3YIOTCS JIJIs pac-
YETOB.

llo3uyuonnoti Ha3bIBAE€TCS Takas CUCTeMa CUUCIICHMs, B KOTOPOW 3Haye-
HUE MUQPHI 3aBUCUT OT €€ TOJOXKEHHS B psAy Iudp, n300pakaroniux 4ucio,
T. €. geca. B necsaTHUHOI cucTeMe CUMCIIEHUS BEC KaXKI0oM mocieayrouieil uug-
pbl B 10 pa3 Gonbiie Beca mpeapiaymieii. Hanpumep, nudpa 2 B uucne 1235
umeer 3HaueHue 200, Tak Kak OHA PACMHOJIOKEHA B TPEThEW ClpaBa MO3HUIIUU
qHClIa.

B ODBM mnpumensitor no3unuoHnyto cucremy cuuciienus (IICC) ¢ nenecs-
TUYHBIM OCHOBAaHMEM: ABOMYHYIO, BOCBMEPUYHYIO, IIECTHAAIATEPUUHYIO U AP.
B 1a6n. 1.1 nokazaHo COOTBETCTBHE 3alHMCH YUCET B JECATUYHOM, JBOMYHOMH,
BOCBMEPUYHOM U IECTHAAIATCPUYHOM.

Taomuma 1.1

CooTBeTcTBHE 3aIIUCH YK Ce B PA3JIHYHBIX CHCTEMAaX CUMCIeHHUS
X(10) X(2) X(8) X(16)

0 0000 0 0

1 0001 1 1

2 0010 2 2

3 0011 3 3

4 0100 4 4

5 0101 5 5

6 0110 6 6

7 0111 7 7

8 1000 10 8

9 1001 11 9

10 1010 12 A

11 1011 13 B

12 1100 14 C

13 1101 15 D

14 1110 16 E

15 1111 17 F
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Mpumep 1. Yucno 321, 3anumiemM B ABOUYHON cHCcTeMe cuucieHus. Jms
3TOT0 HEOOXOIUMO PA3NIOKUTh YUCIIO B BUE CYyMMBI 110 CTENICHSIM 2

321,=112+ 118+ 118

Ipumep 2. Yucno 10100101 mepeBecTd B HNECATHYHYIO CHUCTEMY
CUUCTICHHUS:

10100103 = D12+ M2+ @2 01 2= 1§

1.5.3. EnuHunbl usmepenusi uHpopmauun

Haumensiieir equnmieit nsmepenus nadopmauuu ssusercs oatm. Ilo-
CKOJIbKY OJHHMM OaiiTOM, Kak MpaBWJIO, KOAUPYETCS OJAMH CUMBOJ TEKCTOBOM
unpopMmainu. bonee kpynHas eauHMIa uMepeHus — kunobatm (KOaiir).
1 K6aiir = 2'° Gaiit = 10246aiit. B kmio6aiiTax H3MEpPSIOT CPABHHTEIBHO He-
OompIie 00BEMBI TAHHBIX .

bonee kpynHble eTUHULIB:

1 M6aiit (Mera6aiit) = 1024K6aiit = 2°%aiir;
1 I6aiit (Curabaiit) = 1024M6aiit = 2°°6aitr;
1 T6aitr (Tepabaiit) = 1024T6aiit = 2*%aitr.

1.6. YcTpoiicTBO MEPCOHAIBLHOT0 KOMNbIOTEPa
(6azoBasi kKoH(puUTypanus)

Ilepconanvhulii Komnviomep — yHUBEpcalbHasi TEXHUYECKas cuctema. Ero
KoHgueypayuio (coctaB 000pYIO0BaHMS) MOXKHO THOKO M3MEHSTh 110 Mepe HeoO-
xoauMocTi. CyliecTByeT TakKe MOHSTHE 0a3060u Kox@ueypayuu. B Takom
KOMITJIEKTE KOMIBIOTEp OOBIUHO TocTaBisieTcs. [lonstue 6a3oBoii KoHUTYpa-
IIMU MOXKET MEHSThCS. B HacTosmee Bpemsi B 0a30BOM KOH(PUTYpAITUU paccMar-
PHUBAIOT YEThIPE YCTPOINCTBA: CUCTEMHBIN OJI0K, MOHUTOP, KJIaBUATypa, MaHUITY-
JSTOP «MBIIIIB.

1.6.1.CucreMublii 010K

Cucmemusiti 610K — 3TO camasi TJIaBHAasl 4acCTh KOMIIbIOTEpa, BHYTPH KO-
TOpPOH YCTaHOBJICHHI HaMOOJIEE BAXHHIE KOMIIOHCHTHI. Y CTPOMCTBA, HAXOIs-
HIMecs BHYTPU CHCTEMHOTO OJIOKa, HA3bIBAIOT GHYMpEeHHUMU, a YCTPOUCTBA,
MOAKIIFOYAEMbIE K HEMY CHapYyXH, — HewHumy. BHENIHUE TONMOJHUTENbHBIC
YCTPOMCTBA, MPEIHA3HAYEHHbIC I BBOJA, BBIBOJAA W JJIUTEIBHOTO XPaHCHUS
JAHHBIX, TaK)Ke HA3BIBAIOT nepugeputinvivu. 110 BHENTHEMY BUIY CHCTEMHBIE
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onmoku paznuyatorcs ¢opmoit kopryca. Kopnyca [IK BeimyckaoT B ropusoH-
tanbHOM (desktop u BeptukanbHoM (tOWEr) HCIIOTHEHHUH.

B cucremHoM 0110Ke pa3MeniaroTcs CiAeayore 31€MEHTHI:

— 3JICKTPOHHBIC CXEMbI, YIPABISIONIME PabOTOi KoMIbloTepa (MHKpO-
IIPOIIECCOP, ONIEPATUBHAS MTAMATh, KOHTPOJIIEPHI YCTPOUCTB | T. 11.);

— JWCKOBOIBI (IPHUBOJBI) I THOKMX MArHUTHBIX JUCKOB, KOMITAKT-
nuckoB (CD-ROM);

— JKECTKHMI MarHUTHBIN THUCK (6unuecmep);

— 0JIOK muTaHusl, MpeoOpa3yIoluil MEPEMEHHOE CETEBOE HAIpSKEHUE B
PSAI IOCTOSIHHBIX, HEOOXOAUMBIX JJIsl pA0OTHI JIEKTPOHHBIX CXEM KOMITBIOTEPA,;

— MPOYNE yCTPOICTBA, KOTOPHIE MOTYT OBITh YCTAHOBJICHBI B CHCTEMHOM
ooKe.

CBoeoOpaznoii 6azoii [1K sBusieTcs mamepurckas niama, Ha OCHOBE KO-
TOpPOM MOXHO TOJYyYUTh MHOKECTBO BapuaHtoB DBM, Hamnydmum oOpazom
MPUCIOCOOJIEHHBIX JIJISi TOTO WM MHOTO ponaa pador. Ha marepuHckoi mate
pacmoJiaraloTCs pa3IudHbIC YCTPOHCTBA U MUKPOCXEMBI.

Mukponpoyeccop — OCHOBHasi MUKPOCXEMa, BBITIOJIHAOMAs OONbIINHCT-
BO MaTeMaTU4YeCKUX M joruueckux omeparuii. B komneiorepax IBM PC u co-
BMECTHUMBIX 4Yallle BCEro MCIOIb3YITCS MUKpoIrpoieccopsl ¢pupm Intel u AMD.
BaxxneimmmM nokaszarenemM MHKPOIPOLIECCOpa SBISIETCS. €T0 MaKmosas 4acmo-
ma, T. €. KOIUYECTBO DJIEMEHTAPHBIX ONEpaIfii B CeKyH1y. YeM BbIle TaKTOBAS
4acTOTa, TEM BBIIIE MPOU3BOAUTENBHOCTD MPOIIECCOPA.

Onepamusnas namsme (O3Y) — HaOOp MHKPOCXEM, IpeIHA3HAYCHHBIX
JUIsl BPEMEHHOT'O XpaHEHUs TaHHBIX, KOrjaa Komnbotep BkiIodeH. M3 O3V npo-
1eccop OepeT mporpaMMbl U UCXOIHBIE JJaHHBIE 11 00pabOTKH, B HEE K€ 3allu-
ceiBaeT pesyibTaT. [Ipu BeikItoueHun kommnbeloTepa O3V ouwMinaercs, U 3amu-
CaHHas B HEr0 MH(POpPMaLIU YHUUTOXKAETCS.

uner — HAOOPHI MPOBOJIHUKOB, MO KOTOPHIM MPOUCXOAUT OOMEH CHUTHA-
JaMu MEXIYy BHYTPEHHUMH YCTPOMCTBAMU KOMITbIOTEPA.

Mukpocxema [13Y (IOCTOSIHHOE 3allOMHHAIOIIEE YCTPOMCTBO) — MUKPO-
cxema, MpeIHa3HauYCHHAs IS JUTUTEIIbHOTO XPaHeHUs JaHHBIX, B T. 4. U KOTJa
KOMITBIOTED BBIKIIIOUEeH. KommuiekT mporpamm, Haxonsmuxcs B [13Y, oGpasyer
0azoByro crucreMy BBojaa-BbiBoja (BIOS— Basic Input-Output SystgnOchos-
HOE Ha3HAUYE€HHE MPOrpPaMM ATOTO MAKETa COCTOUT B TOM, UTOOBI MPOBEPUTH CO-
CTaB U pabOTOCIOCOOHOCTh KOMIBIOTEPHON CHUCTEMBI U OOECIEYUTh B3aMMO-
JEHUCTBUE C KIIABUATYPO, MOHUTOPOM, KECTKHM JHCKOM M JHCKOBOJIOM THOKUX
nuckoB. [Iporpammel, Bxoasimue B BIOS, no3possitor HabmoaaTh Ha SKpaHe Jqu-
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arHOCTHYECKHUE COOOIEHUS, COMPOBOXKIAIOIINE 3alyCK KOMITBIOTEpA, a TaKxkKe
BMEILIMBATHCS B XOJI 3aITyCKa C TOMOIIBIO KJIaBUATYPHI.

3eykosas kapma (n1ama), Kak MPaBUIIO, 00ECIIEYMBACT BOZMOXKHOCTh KaK
M(po-aHaAIOTOBOI0, TaK U 00OpaTHOrO MpeoOpa3oBaHUs 3BYKOBBIX KOJEOaHUH,
a TaKXe MO3BOJISIET CO3/1aBaTh HEKOTOPHIE 3BYKOBBIE d(P(EKTHI.

B pa3zbeMbl cuCTeMHOW IIMHBI MAaTEPUHCKOM MJIaThl BCTPAUBAIOTCSI KOH-
TPOJUIEPHI Pa3IMUHBIX ycTpoicTB (MoHHTOpa, CD-ROM U T. 1.). PazbeMmbr mis
BHEIITHUX YCTPOMCTB BBIBOJATCS HA 33/ THIOIO MTAHEb CUCTEMHOTO OJIOKA.

Ha numeBoit manenn oObIYHO BBIBEJEHBI OTCEKH JUIsl MPUBOIOB BHEITHUX
3aMOMUHAIOIINX YCTPOUCTB, KHOMKHU MYyCKa U Mepe3arpy3ku, CBETOAUOIHbIC UH-
JUKATOPBI MTUTAHUS M KECTKOTO JHUCKa, a Takxke (He Bceraa) mudpoBoi HHIUKA-
TOpP TaKTOBOW YaCTOTHI YCTAaHOBJIEHHOTO MpoLieccopa.

1.6.2.MoHuTOpHBI

Monumop — 3TO YCTPOHCTBO BbIBOJAA I'paduuecKOr M TEKCTOBOM HMHQOP-
Malliy, OCHOBaHHOE Ha MpeoO0pa30BaHUU ANEKTPUUYECKOTO BUJICOCUTHANIA B BU-
nuMoe n3o0paxeHne. MOHUTOP MOAKIIOYAETCS K KOMIBIOTEPY Yepe3 0COo0YIo
IJ1aTy, HaXOMSNIYIOCS BHYTPH KOMITbIOTEpAa W HA3bIBaGMYIO 6udeokapmoti. B
HACTOSIIIEE BPEMs CYIIECTBYET JBa BHJJa MOHHTOPOB. C AJIEKTPOHHO-IYYEBOU
tpyokoit (DJIT (CRT)wmonutopsl) u kunkokpuctammieckue (LCD-monuTO-
pol). [IpuBeieM OCHOBHBIC XapaKTEPUCTUKH MOHUTOPOB.

Pazmep sxpana — paccTostHuE MEXKTy TPOTUBOIIOIOKHBIMU YTIIAMH JKpa-
Ha 1o auaronanu. OObIYHO ompenensercs B mronmax (14, 15, 17, 19, 20, 21).
JI71st COXKHBIX YepTexkel U rpaduueckoro nu3aiiHa UCMOIb3YIOTCSI B OCHOBHOM
MOHHUTOPBI C pa3MepoM 3KpaHa 6osiee 17 qrolMOB.

[llaz cemku — MAHUMAJBHBIA pa3Mep OJHOM TOYKM 3KpaHa (IUKCEIb —
pixel). O6sraH0 0oH coctapiser 0,25mMm. YUem Menbue 3epHO, TEM JIydIle Kaye-
CTBO M300paKeHUs.

Paspewenue — xommuecTBO TOUYEK HA dKpaHE, KOTOPHIE MOTYT YMECTUTHCS
npu oOpazoBanuu n3oopaxenus (640x480, 80&600, 1024768).

Yacmoma kaodposoii pazéepmky —9acTOTa YIPABISIONNX CUTHAIIOB, yKa-
3bIBAIOIIMX HA HEOOXOUMOCTh NIepexoa K HOBoMy Kajapy. OHa BakHA HE TOJIb-
KO JIJI1 KOMIIbIOTEPA, HO W JJis moJib3oBaTess. [Ipu manoi yactote cMeHbl Ka-
pPOB TI0JIb30BaTeNIb BUJIUT CBOEOOpA3HOE MeEpIaHUE 3KpaHa, YTO HETaTUBHO
BIIUSIET HA 3peHue. TOJMbKO MpU YacTOTE KaIpOBOM pa3BEepTKH, pABHOW WJIU Tpe-
Beimatoniet 75 — 801, 3T0 MepliaHue NporaaaeT.
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1.6.3.KnaBuartypa

Knasuamypa — 310 knaBumHoe ycrporctBo ympasieHus [IK. Cayxut
JUIsl BBOJA JTaHHBIX, a TaKKe KoMaHj ymnpasieHus. KomOuHaIuss MOHUTOpa U
KJIaBUATYyphl 0OecreynBaeT npocrenmunii uurepdeiic noiapzoBatens. Crangapr-
Has kiaBuatypa umeeT Oosnee 100xknaBuill, GyHKIIMOHAIBHO pacIpeeeHHbIX
O CIICTYIOIINM TPYTIam:

— anghasumno-yugposvie. J1j1s1 BBOJa 3HAaKOBOU UHGOPMAITUK U KOMaHT,

— gyuxyuonanvnvie (F1-F12). VIX Ha3HaueHHE MOXKET OBITH Pa3IHMYHO B
pPa3TUYHBIX TPOTPAMMAaX;

— moougpurayuu xooos (Shift, Ctrl, Alt, Caps Lock)13mensroT cran-
JApTHOE HA3HAUEHUE KIIABUII JPYTUX TPYIIIL;

— KIaeuwiy ynpasieHus Kypcopom. Y IpapisiioT MO3UIMEH BBOIA JAHHBIX;

— Kaaeuwy O0onoanumenvrol nawenu. JyOnupyroT AeMCTBHsS KIaBUII

JPYTUX TPYIIIL.

1.6.4.Mpbiib

Mpbiub — yCTPOUCTBO YNPABIECHUS MAaHUITYJISTOPHOTO TUMa. CyIIeCTBYIOT
MBIIIK C ABYMSI WJIM TPeMsI KHOTIKAMHU U, BO3MOKHO, IOTIOJHUTEILHBIMHA OpTa-
HaMU yrpaBiieHus. [lepemenienre MbIH Mo MIOCKON MOBEPXHOCTH CUHXPOHU-
3UPOBAHO C TIEPEMEIICHUEM yKa3aTelsl MBIIIN Ha SKpaHe MOHUTOPA.

KomMOunHarust MOHUTOpA 1 MBITITH o0ecrieunBaeT rpaguieckuii uHTepdenc
nonb3oBarens. [lomp3oBaTens HaOMOMAET HA dKpaHe rpaduueckre 0O0BEKTH U
AJIEMEHTHI yripaBieHus. C MOMOIIBIO MBIIIA OH U3MEHSIET CBOMCTBA OOBEKTOB U
MPUBOJNUT B JICHCTBUE DJIEMEHTHI YIPABICHUS KOMIIBIOTEPHOW CHUCTEMOM, a C
MIOMOIIIHI0 MOHHUTOPA TIOJTyYaeT OT Hee OTKIIMK B HATJISATHOM BHUJIC.

B 3aBucuMOCTH OT MPUHIUIIA YCTPONUCTBA MBIIIU ACNIATCS Ha MexaHuue-
cKue, onmomexanuyeckue U onmudeckue. B MEXaHMUECKUX TIEpEeMEIIeHHE IIia-
pHUKa BHYTPH OTCIICKHBACTCS MEXaHMUCCKUMHU JaTdyukaMu (KOJIECUKaMU), B OII-
TOMEXaHMYECKUX TaKXKe TEpPeMeNIaeTcs IapuK, HO €ro IMOJIOKEHUE
OTCIIC)KMBACTCS ONTUYCCKUMH JATUNKAMHU, & B ONITHYECKUX — IBUKYITUXCS Yac-
Tel HEeT BOOOIIIE.

1.7. Hocurenu nagopmanumn

1.7.1.7KecTkuii 1ucK

JKecmkuit ouck (sunuecmep, Hard Disc Drive, HD)- ocHoBHOE ycTpOii-
CTBO JUIS TOJTOBPEMEHHOTO XpaHEHHsI OOJIBIIMX 00BEMOB JAaHHBIX U IIPOIPaMM.
XKecTkuit TUCK MPenCcTaBasieT COOOM TPyIIy COOCHBIX JAUCKOB, UMEIOLIMX Mar-
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HUTHOE TOKPBITHE WU BPAIAIOIIMXCS C BBHICOKOW CKOPOCThIO. Takum o0paszom,
3TOT JUCK UMEET HE JIB€ MOBEPXHOCTH, KaK JOJIKHO ObITh Y OOBIUHOTO MJIOCKOTO
JMCKa, a 2N TIOBEPXHOCTEH, T/Ie N — YUCIO OTACIBHBIX TUCKOB B rpymme. Hax
Ka)KJI0M TTOBEPXHOCTBIO PACIIONIAraeTcs roJIoBKa, MpeiHa3HAuYCHHAS 1J1s1 YTCHUS-
3aMuCH TaHHBIX.

K ocHOBHBIM mapameTpaM KECTKUX AUCKOB OTHOCSITCS eMKOCMb U HPOU3-
800umenbHoCcmb. EMKOCTh JUCKOB 3aBUCHUT OT TEXHOJIOTMM UX U3rOoTOBIEHUs. B
HACTOSAIIEE BPEeMsI TEXHOJOTUYECKUI ypoBeHb mpubmmkaetcs k 40 — 80[ GaitT
Ha IUIacTHHY. UYTO KacaeTcs MPOU3BOJUTENBHOCTH, TO OHA XapaKTEPHU3yeTCs
CKOpPOCMbIO GHYMpPEHHel nepeodayu OaHHblX U cpeOHum epemenem oocmyna. Ce-
TOJIHSI BCE KECTKUE JUCKU MMEIOT OYEHb BBICOKMI MOKa3aTelb CKOPOCTU BHYT-
peHHell nepenay naHHbIX. [lapaMeTp cpeaHero BpeMeHHu AOCTYIa ONpeeseT
WHTEpBaJ BPEMEHU, HEOOXOIUMbIN NIJIsi TOMCKA HYXHBIX JaHHBIX, U 3aBUCUT OT
CKOpPOCTH BpallleHusT JucKa. Jld JHCKOB, BpallalOIUXCd C 4YacTOTOM
720000/Mun — 7 — 8mkc. M3nenus Oosee BBICOKOIO YPOBHS 00ECIECUMBAIOT
CpemHee BpeMs IOCTYIa K TaHHBIM 5 — GMKC.

1.7.2.I'n0xkue MarHuTHLIE TUCKH

T'ubkue macnummuvie oucku (Ouckemovl, ronnu-oucku) HCIONB3YIOTCS,
KaK MPaBWJIO, JJIS OMEPATUBHOTO TIEPEHOCA HEOOIBIINX 00HEMOB JaHHBIX. [[uc-
KEeThl OBIBAIOT 5- M 3-IOMMOBBIE. S-IFONMOBBIE JUCKETHI B TOCJICAHEE BpeMs
MPAKTUYECKA HE WCIOIB3YIOTCS; 3-IIOWMOBBIE JUCKETHI HMMEIOT EMKOCTh

1,44 Mobaiir.

1.7.3. CD-ROMu DVD-ROM

CD-ROM-— mnocTosiHHOE 3allOMHHAIOIIEEe YCTPOUCTBO HAa OCHOBE KOM-
MakT-gucka. [I[pyuHIMN JelCcTBUS 3TOr0 yCTPOWCTBA COCTOMT B CUMTHIBAHUM YU-
CJIOBBIX JIAaHHBIX C MIOMOIIBIO JIA3EPHOTO JIy4a, OTPAKAIOIIETOCS OT MOBEPXHOCTH
mucka. [[nst CD-ROM xapakTepHa BbICOKas TUIOTHOCTh 3amucH JaHHBIX. CTaH-
JTApTHBIA KOMIAKT-TUCK MOXKeT XpaHuTh ~7/00MOaiT naHHbiX. OOBIYHBIN KOM-
nakT-1uck CD-R nmpuMeHHM TOJBKO B KaueCTBE apXMBHOTO HOCHTENS, TaK Kak
nepe3anucarb Ha Hero WHGOPMAIlM0 HEBO3MOXKHO. B HacTosimee Bpemst mmpo-
KO€ pacipoCTpaHeHHe MOIYUYHIIn nepesanucoléaemvie komnakm-oucku (CD-RW.
Hecmortpst Ha GoJiee BBICOKYIO CTOMMOCTH ycTpoiictBa 3ammcu (CD-ReWritej u
€aMoro JMcKa, BO3MOXHOCTh OCYIIECTBIIATH Mepe3anuch uHpopmaimu (1o 1000
niepe3anuceil) MoKeT OBITh 3HAYHTEILHBIM ITPEHMYIIICCTBOM.
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1.8. Ilepudepuiinbie ycTpoiicTBa MEPCOHAIBLHOI0 KOMIIbIOTEPA

1.8.1.I1punTepsnI

[IpuHTEpHI — 3TO YCTpPOMCTBA 111 BBIBOAA rpad)MueCKO U TEKCTOBON WH-
dbopmanuu Ha Oymary wid npo3payHblid HOCUTENb.

MarpuyHbie IPUHTEPLI. MaTpu4HbIE IPUHTEPHI — IIEYATAIOT CIIEUAIb-
HBIMH UTOJIKAMU, YAAPSIONIMMU 10 Kpacsiieit Jente. B pesynpTaTe oOpasyercs
KOMOHMHAIIMs TOYEK, N300paxkaroiias CUMBOJI. MaTpuuHble IPUHTEPHI, MEJICH-
HbI€ U IIyMHbIE, 00ECNEYMBAIOT HAaUXY/IlIee KaueCTBO MeYaTy, HO 1IeHa OTIeva-
TaHHON UMU CTPaHUIIBI MUHUMAJIbHA.

Crpyiinble npuHTepbl. M300paxkeHue B CTpYHWHBIX IpUHTEpax (opMu-
pyeTcst u3 MATeH, 00pa3yIoIUXCsl MPU MOMAJaHUH Kaesb CIIeHUaTbHBIX YEPHUI
Ha Oymary. CTpyiiHble NIPUHTEPHI, JOBOJIBHO OBICTpPBIC U OecliymHBIE, obecre-
YUBAIOT HEIJIOXOE KAYeCTBO IMeyaTtd Ha Oymare orpezaesneHHoro coprta. Crou-
MOCTh OTII€YaTAaHHOW CTPaHULBl Yy HUX BBILIE, YEM Yy MAaTPUYHBIX MPUHTEPOB.
Baxxneiieit 0cOOEHHOCTBIO CTPYHHOW MEYaTH SBISETCS BO3MOXHOCTH CO3/1a-
HUSL BBICOKOKaY€CTBEHHOT'O LIBETHOT'O U300paKeHHUS.

JlazepHble mpuHTepbI. DTa rpyla MPUHTEPOB 00J1a/1aeT HAUBBICIIUM
KauecTBOM IeyaTH, OJu3KuM K Tunorpadckomy. JlazepHbie IpUHTEPHI NEPEHO-
cAT U300pakeHne Ha Oymary MmpH MOMOIIU CBETOUYBCTBUTEIBHOTO OapabaHa, K
OCBEULIEHHBIM JIa3€POM Y4aCTKaM KOTOPOIO MPWIMIIAET TOHEP. 3aTEM B PE3YJlb-
TaTe CONPUKOCHOBEHUS OYMa)KHOTO JiMcTa ¢ OapabaHOM MPOUCXOIUT MEPEHOC
TOHepa Ha Oymary. JlazepHble IPUHTEPHI OTIUYAIOTCS BBICOKON CKOPOCTBIO Tie-
4yaTH, OCCITyMHBI.

1.8.2.¥YcrpoiicTBa BBOAa rpapuyecKuX JaHHbBIX

Jlnis BBoza rpaduueckoit nH(GOpMaluu B KOMIBIOTEP UCIONB3YIOT CKAHe-
pbl, oueumatizepul, yugposvie pomoxamepol. Ckanepbi MOXHO TaKKE UCTIOIb-
30BaTh 71 BBOJAa 3HAKOBOUM MH(popManuu. B 3ToM ciydae uCXOAHBINA MaTepuan
BBOJUTCS B rpad)MdecKOM BHJIE, TIOCIIC Yero 00pabaThIBaeTCs CHEIUATbHBIMU
IPOrPaMMHBIMH CPEACTBAMU — NPOCPAMMAMU PACHO3HABAHUS 0OPA308.

OcHoOBHbBIE BU/Ibl CKAHEPOB:

— naaHwemnole. [lpeqHazHavdeHsbl A BBoJA TpaduyecKkol HHPOpMAIIH
C MPO3PavHOTO M HEMPO3PAYHOT0 JUCTOBOTO MaTepHAIa;

— bapabannvle. TlpenHa3HaueHbl JUIS CKAHUPOBAHMS MCXOTHBIX M300pa-
KEHHH, UMEIOIINX BBICOKOE Ka4eCTBO, HO HEIOCTATOYHBIC JIMHEHHBIC pa3Mephl
(boToHeraTrBOB, CIANIOB U T. 11.);

— ckanepul ¢hopm. IlpenHazHadeHbI IJI BBOAA JAHHBIX CO CTAHIAPTHBIX
dbopM, 3aMOTHEHHBIX MEXaHUYECKU WX BpyYHYI0. HeobxoammMocTh B 3TOM BO3-

20



HUKAaeT MPHU MPOBEICHUH MEPENUCH HaceJIeHHs, 00paboTKe pe3yabTaToB TOJIO-
COBAaHMI M aHAJIN3€ AHKETHBIX JaHHBIX;

— wmpux-ckanepwvl. IIpenHa3HaueHbl JUisl BBOJA JAHHBIX, 3aKOAMPOBaH-
HBIX B BUJIE IITPUX-KOJa. Takue ycTpolCTBa UMEIOT IPUMEHEHUE B PO3HUYHOMN
TOPrOBOM CETH.

Jlururaitzeppl. OTH yCTPOMCTBA NMpEeAHA3HAYEHBI JUIsl BBOJAA XYJI0XKECT-
BEHHOW rpaduyeckoil nHPpopmanuu. B ocHOBe mpuHLUIA EHCTBUS STUX YCT-
pPOMCTB JEKUT (PUKcAlMsl MEPEMEIEHUs] CIEUUAIbHOIO Iepa OTHOCUTEIbHO
iaHeTa. Takue ycTpoicTBa y10OHBI AJIsl XyJO)KHUKOB U UJUTIOCTPATOPOB, TaK
KaK TMO3BOJISIIOT UM CO37]aBaTh IKPaHHbIE W300paKeHHsI MPUBBIYHBIMHU IpHUEMa-
MU 1 UHCTpyMeHTaMHu (KapaHJaill, mepo, KUCTh).

Hudpossbie poToxkamepbl. OCHOBHBIM MapaMeTpoM IUPPOBLIX (oToAar-
[apaToB SBJSETCS pa3peliaroiias crnocooHocTs. Hamnydime norpedurenbckue
MOJIENId B HacTosimee BpeMs oOecrneunBaroT pazpemienne 1920<1600 touek u
Oonee. Y nmpodeccruoHanbHBIX MOJENIEH 3TH MapaMeTphl €IIe BhIIIIE.

1.8.3.Moaembl

Mooemwbl — 3TO YyCTPOUCTBa, NMpeAHa3HAYECHHBIC 11 0OMeHa nHdOopMaIu-
el MeXy yIaJeHHBIMA KOMITBIOTEpAaMH 10 KaHajlaM CBSI3U (ITPOBOIAHBIM, OITO-
BOJIOKOHHBIM, KaOEIbHBIM, PaIUOYACTOTHBIM JTHHHSIM). MOJieM He0OX0 UM JIJIst
HOJIKITIOUEHUS K ceTh Internet,a taxke s o0ecnieYeHNusT BHYTPHKOPIIOPATHB-
HOM CBSI3M, CO3/IaHUS JOKAIBHBIX ceTeil u T. A. [Io cBoeMy MCIOJHEHHIO MO/Ie-
MbI ObIBalOT érewnumu (Externa), 1. e. moakiIoYaeMbIMHU K CHCTEMHOMY OJIOKY
cHapyxHu, u suympennumu (Internal), T. e. BCTPOCHHBIMHU B CUCTEMHBIH OJIOK.

K OCHOBHBIM MOTPEOUTEIIHCKUM TTapaMeTpaM MOJIEMOB OTHOCHTCS TIPOU3-
BOJUTEIBHOCTE (OmT/C). OT MPOW3BOAUTEIHPHOCTH 3aBHCHT 00BEM JaHHBIX, ITe-
penaBaeMbIX B €IMHUILY BpeMeHH. MaKkcuMaibHasi CKOPOCTh NepeIaun JaHHBIX
y MoeMOB MokeT ObITh 0T 240010 1152000uT/c.

1.9. IIporpammHoe oGecnievyenmne
CPeICTB BHIYHCIUTEIbHONH TEXHHKH

IIpoepammel — 3TO yHOPSAIOYEHHbIE TOCIEA0BATENbHOCTH KoMaH[. Ko-
HEYHas 1eJib JI000W KOMITBIOTEPHOM MpOTpaMMbl — YIIPaBJICHHUE ammapaTHHIMU
cpenctBamu. [Iporpammuoe u anmapaTtHoe obecniedenue [1K paborator B HEpas-
PBIBHOH CBSI3U U HETIPEPHIBHOM B3anumojeiicTBuM. COCTaB MpOrpaMMHOTO obec-
neuenust I[1K HazbBaOT npocpammuoii xongueypayuer. Bce mporpamMmHoe
obecneuenue ([10) moapaszmensieTcs Ha HECKOJIBKO YPOBHEW: 0a30BbIi, CUCTEM-
HBII, CITy’KE€OHBII, IPUKIIaTHOM.
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1.9.1.ba3oBblii ypoBeHb

[Tporpammbl 3TOro ypoBHS OTBEYAlOT 3a B3aUMOJEHUCTBUE C 6aA308bIMU
annapamueimMu cpeocmeamu. ba3oBble MpOrpaMMHbIE CPEICTBA, KaK MPaBUIIO,
BXOZST B COCTaB 0a30BOro 00OpYIOBaHUSA U XPAHATCA B CIEIHAIBHBIX MHUKPO-
CXeMax, Ha3bIBAEMbBIX HOCMOSIHHbIMU 3anomunarowumu yempoucmeamvu (I13Y).
[IporpamMmbl ¥ 1aHHBIE 3aMKMCHIBAIOTCS B 3TH MUKPOCXEMBI Ha 3Tarle MPOU3BO-
CTBa M HE MOTYT OBbITh U3MEHEHBI B MPOIIECCE IKCILTyaTallUu.

1.9.2.Cucremublii ypoBeHb

CucreMHBIN ypOBEHb — Mepexo HbIi. [Iporpammsel 3TOr0 ypoBHs obecrie-
YUBAIOT B3aUMOJICHCTBUE MPOUYMX MPOTPAMM KOMIIBIOTEPHOM CHUCTEMBI C IMPO-
rpaMMamMu 6a30BOr0 YpOBHS U HEMOCPEJICTBEHHO C alapaTHbIM 00ECIIEYEHUEM.
K mporpaMMam CHCTEMHOTO YPOBHSI OTHOCSATCS Opatieepul yempoticme (0OTBeYa-
IOT 3a B3aMMOJICHCTBUE IPYTUX MPOrpaMM C YCTPOMCTBAMHU KOMIIBIOTEpA) W
IpOorpaMMHBIE CpeICTBa Ui 00ecIeYeH s OIb30BaTENbCKOT0 HHTEep(erica.

COBOKYMHOCTh MPOrPaMMHOT0O OOECIeUeHUsI CUCTEMHOTO YpOBHSA 00pa-
3YeT s0p0 onepayuoHHou cucmemul komnviomepa. To ects, Hammuue saapa OC —
HEMPEMEHHOE YCJIOBHE JIJIs BO3MOXKHOCTH MPAKTUYECKOM pabOThI YeJIOBEKa C
BBIUYUCIIUTEIIBHOU CUCTEMOM.

1.9.3.Cay:xe0Hbli ypOBEHb

Hasznauenue ciy)xeOHbIX TIporpaMM (ymuium) COCTOMT B aBTOMATU3AIUH
paboT 1Mo MpoBepKe, HaNAIKe U HACTPOUKE KOMITBIOTEPHOW CHCTEMBI. DTH TMPO-
TrpaMMbl B3aUMOJICHCTBYIOT KaK C IpOrpaMMamMu 0a30BOTO YPOBHS, TaK U C TIPO-
rpaMMaMu CHUCTEMHOTO YPOBHSA. BO MHOTHX Ciy4dasx OHHM HCIOIB3YIOTCS IS
paCIIMPEHUS WK yIyqIIeHnus (PYHKITUI CUCTEMHBIX TPOTPAMM.

1.9.4. IlpuknaaHoii ypoBeHb

[IporpamMmMHOe oOecrieueHne MPUKIATHOTO YPOBHS MPEICTaBISIET COOOM
KOMIUTIEKC TPUKIATHBIX MPOTpaMM, C TIOMOIIBIO KOTOPHIX HA JJaHHOM pabouem
MECTE BBITTOJIHAIOTCS KOHKPETHBIE.

1.9.5.Knaccudukanus NpUKJIATHbIX IPOrPAMMHBIX CPEACTB

TexcToBble penakTopbl. OcHOBHAS (QYHKIIHS 3TOTO Kacca MPUKIATHBIX
MpOorpaMM 3aKJIFOYAETCsS BO BBOJE U peJaKTUpOBaHMU TEKCTOB. C 3TOro Kiacca
MPUKJIAJAHBIX IPOTPaMM OOBIYHO HAYMHAIOT 3HAKOMCTBO € MPOrPaMMHBIM 00ec-
NEYECHUEM M Ha HEM OTpadaThIBAIOT MEPBUYHBIE HABBIKA B3aUMOJECUCTBUS C
KOMITBFOTEPHOM CUCTEMOM.
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TexcroBble npoueccopsl. B oTiiMune OT TEKCTOBBIX PEAAKTOPOB MO3BO-
JSIFOT HE TOJBKO BBOJUTH U PEAAKTUPOBATH TEKCTHI, HO U hopmamuposams MX.
[Ton ¢popmaTupoBaHreM NOHUMAIOT O(POPMIIEHHUE TOKYMEHTOB IyTEM IPHUMEHE-
HUSI HECKOJBKHX HIPUQPTOBBIX HAOOPOB, UCIOJIH30BAHUSI METOJOB BbIpaBHUBA-
HUSl TEKCTa, BCTPaMBaHUS B TEKCTOBBIM NOKYMEHT OOBEKTOB WHOUW MPUPOJIBI
(pYCYHKOB), a TaK)Ke YIPABJICHUS B3aUMOICHCTBHEM I'padKH M TEKCTa.

I'pagpuueckne pexakropsl. [Iporpammel 3TOro Kiacca NnpeIHa3HAYEHbI
U co3nanus u/mium o0paboTKK rpaduueckux nu3o0paxeHui. Pasnuuaior pac-
mposvie pedaxkmopwl (Koraa rpaduueckuii 00bEKT MPEACTaBICH B BUIE KOMOU-
HAIlUHA TOYEK), BeKMOpHble pedakmopwbl (KOTIa 3JIEMEHTAPHBIM O00OBEKTOM HU30-
OpakeHUs SBISICTCS JIMHUS) W TMPOTpaMMHBIE CpPEICTBAa Ui CO3IAHUS U
o0paboTku TpexmepHoit rpaduku (3D-pedaxmope).

Cucrembl ynpasienusi 6azamu 1anabIix (CYB/). bazamu naHHbIX Ha-
3bIBAIOT OTPOMHBIE MACCHUBBI JIaHHBIX, OPTaHU30BAHHBIX B TAOJUYHBIE CTPYKTY-
pol. OcHoBHble QyHknuu CYBJl: coznanne mycTol (HE3amoJHEHHOW) CTPYKTY-
pel 0a3bl NaHHBIX, MPEJOCTABICHUE CPEICTB €€ 3aloJIHEeHUs, oOecredeHue
BO3MOXHOCTH JTOCTYIa K JAHHBIM, a TaKKe MPEIOCTaBICHUE CPEACTB MOUCKA U
bunpTpanuu.

DJIeKTPOHHbIE TA0JIUIbI. DJICKTPOHHBIE TAOIULIBI PEAOCTABIISIOT KOM-
TUIEKCHBIE CPENICTBA JJISi XPAaHCHHS PA3JIMYHBIX THIIOB JAHHBIX (aKIEHT HA YH-
CJIOBBIC JIAHHBIC) M UX 00pabOTKH (AKIIEHT Ha MPeoOpa3oBaHKE JAHHBIX, a HE Ha
XpaHEHHE).

Bpay3sepbl. OTu nporpaMmMHbIe Cpe/icTBa MpeHA3ZHAUYEHBI ISl IPOCMOTPa
AIIEKTPOHHBIX JOKYMEHTOB, BHIMOHEHHBIX B popmare HTML (moxymeHTHI 3TO-
ro (hopMara UCoab3yroTcs B kKadecTBe Webh#0KkyMeHTOB).

Byxranrepckue cucremMbl. DTO CHEIUMAIM3UPOBAHHBIE MPOrPAMMHbBIE
CpelcTBa, coueTalme B cede PyHKIIMU TEeKCTOBBIX U TAOJIUYHBIX PEIaKTOPOB,
AIIEKTPOHHBIX TaOJUIl U CUCTEM YINpaBlieHUs AaHHbIMU. [IpenHasHaueHbl JIst
aBTOMATU3AllMA TIOJATOTOBKU TMEPBUYHBIX OYyXTalTEpPCKUX JOKYMEHTOB Mpe.-
OpUSTUS U UX y4deTa, Ui BEJACHUsS CUETOB IJIaHa OyXTajaTepCKOro y4eTa, a Tak-
XKe JUIsl aBTOMATUYECKON MOATOTOBKU PETYJSPHBIX OTYETOB IO MTOraM IMPOU3-
BOJICTBEHHOM, XO3SIMICTBEHHOM M (PUHAHCOBOW JeATEeIbHOCTH B (opme,
OPUHATON 7S IPEOCTABICHUS B HAJIOTOBbIE OpPraHbl, BHEOIOPKETHBIE (POHIBI U
OpraHbl CTATUCTUYECKOTO y4eTa.

DuHaHCOBBIE aHAJIMTHYECKHE cHcTeMbl. [Iporpammel 3TOro Kiacca Hc-
MOJIL3YIOTCS B OAHKOBCKUX M OMPXKEBBIX CTPYKTypax. OHU MO3BOJSIIOT KOHTPO-
JMPOBATh U MPOTHO3UPOBATH CUTYALIUIO HA (DUHAHCOBBIX, TOBAPHBIX U CHIPHEBBIX
pBIHKAX, TPOU3BOINUTH aHAIN3 TEKYIIUX COOBITHI, TOTOBUTH CBOJKH U OTYETHI.
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1.10. Ha3nauyeHnue, kiaaccupuranus
1 OCHOBHBIE QYHKIIUHM ONEPANMOHHBIX CHCTEM

Onepayuonuas cucmema — 3T0 KOMILUIEKC IPOrpaMM, KOTOpBIE 3arpyxa-
I0TCS TIPU BKJIIOUEHUHU KOMITbIoTepa. OnepaliioHHasi cucteMa Mpou3BOAUT Jua-
JIOT C MOJIb30BATEIEM, OCYIIECTBISIET YIIPABIEHUE KOMIIBIOTEPOM, €0 pecypca-
MU (mpoteccopsl, naMsATh, JTMCKOBBIE HAKOIUTENH, CETEBbIE
KOMMYHUKAI[HOHHBIC CPEJICTBA, NMPUHTEPHI M APYTHE YCTPOMCTBA), 3aIyCKaeT
npyrue (MPUKITaIHBIE) MPOrpaMMbl Ha BhINOJIHEHHE, KpoMe Toro, OC obecrnieun-
BAaET MOJIH30BATEIIO0 U MTPUKIIAIHBIM IIPOTrpaMMaM YIA00HbBIN unmepgetic (crmocoo
OOIIeHUs) ¢ yCTPOHUCTBAMH KOMIIBIOTEPA.

Knaccudpumuposats OC s [IK moxHO cnenyromum o6pazom:

— 0JHO3a/JlauHble 1 MHOT'033JaYHbIE;

— OJHOIOJb30BATEIHCKUE U MHOTOIOJIb30BATEIbCKHE.

Oonoszadaunvlie OC TO3BOJISIIOT 3aIYCTUTh OJIHY MPOTPaMMy B OCHOBHOM
pexume. Muozosaoaunsie OC MO3BOJIAIOT 3aMYCTUTh OTHOBPEMEHHO HECKOJIBKO
nporpaMM, KOTopble OyayT paboTaTh mapajuiesibHO, HE Memias ApPYr ApPYyry.
BonbmuncTBO coBpemennbix rpadguueckux OC — MHOT03aauHbIe.

Oonononvzosamenvckue OC MO3BOJISIIOT pab0OTaTh HA KOMITBIOTEPE TOJIb-
KO OJIHOMY 4eJIOBeKY. B MHOromnosib30BaTesbckoil cucteme paboTy MOXKHO Op-
raHU30BaTh TaK, YTO KaXIbIi MOJIb30BaTENb OYyJET UMETh JIOCTYI K MH(OpMa-
Uy OOIIero JOCTyMa, BBEAS Naposib K JHWYHOW HH(OpManuu, AOCTYMHON
TONBKO eMy. OTIuYueM MHOTOIOJIb30BATEIbCKUX CHUCTEM SIBISETCS HAJIU4YUe
CPENCTB 3aIUThl HHGOPMALIMK TI0JIb30BaTENIe OT HECAHKIIMOHUPOBAHHOIO J10C-
Tymna.

1.10.1.®aiisioBas cucreMa

@aiinosas cucmema — 310 4actb OC, npegHazHaYCHHAS JIJIs] OpTaHU3aluN
paboThI C XpaHSIMUMHUCS HAa AUCKE NTAHHBIMU U OOECIICYCHHS] COBMECTHOTO HC-
M0JIb30BaHus (PaiiyIoB HECKOJILKUMH TOJIH30BATEIISIMU U TporieccaMu. DaitnoBas
cuctema OC ompenenseT CTpyKTypy XpaHeHus: (aiiyioB 1 MaroK Ha JAUCKE, Tpa-
BUJIA 33JIaHUS UMEH (DAIJIOB, TOMMYCTUMBIC aTPUOYTHI, paBa IOCTYIA U .

Paszubie OC MoryT mpuMeHsTh pa3Hbie ¢aitnoBeie cuctemsl. Hampumep,
oneparonnbie cucreMbl MS-DOS u Windows 95moryt paboTtaTh TOJBKO C
daitnoBoit cuctemort FAT 16 IlpenenbHbplii pa3Mep JucCKa JJii HEE paBEH
2 T'6aiit. Ecmu ¢dusnyeckuit AUCK uMeeT OOJIBIIMKM pa3Mep, ero JelsiaT Ha He-
CKOJIbKO JIOTHYECKUX JTUCKOB.

Onepanuonnas cuctema WindowspaboraeT He TOJIbKO ¢ (aiiioBoit cuc-
temoir FAT 16 Ho u FAT 32 B cucteme FAT 32 Het mpakTHUeCKUX OrpaHuye-
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HUll Ha pa3mep »xectkoro nucka. Cucrembl FAT 32 u FAT 16 coBmecTHMBI
CBEpXy BHM3, TO €CThb (aiisbl, 3anucanHbie B cucreMe FAT 1§ uurarorcs Ha
KOMIIbIOTEpax, padboraroniux B cucreme FAT 32 Ho He HA000POT.

Onepanuonnas cuctema Windows 200Q1 Beitiie MokeT padoTtaTth B (haii-
aoBbix cucremax FAT 1§ FAT 32u NTFS NTFS— cneunduueckas gaitnoas
cucrteMa. OHa oOecrieynBaeT MOBBIIMICHHYIO CKOPOCTh padOTHI, HO HECOBMECTH-
ma ¢ OC Windows 9x.

1.10.2.®aiisioBasi CTPyKTYpa

@aiin — 370 00J1IACTH HA JAWCKE WX JIPYroM HOCHUTENe WHPOpMAIHH, 00-
Jajaronias YHUKAJIbHBIM COOCTBEHHBIM mMeHeM. CoOcTBeHHOe umsl (aiina co-
CTOUT M3 JIBYX YaCTeH: coOcmeenno umenu v pacuuperust (W muna). B umenn
pasperniaeTcsi UCTIOIb30BaTh MPOOEITBI M1 HECKOJIBKO TOYeK. Pacmupenrnem nmeHu
CUMTAIOTCS BCE CHMMBOJIbI, MIYIIME TOCHE MOcieaHe Touku. Vcnonb3oBaHue
pacIMpeHus B UMEHH (aiiina 0053aTeTbHBIM HE SIBIISETCS.

Tun ¢aiina (pacwupenue) onpenemnseT ero NpeIHa3HaueHUe U CIIoco0 Hc-
M0JIb30BaHUs, HapUMep, oOpalieHre K IporpaMMHoMy (aidy 3amycKkaeT mpo-
rpammy. [ToMHUMO TOTOBBIX K BBIMOJTHEHHUIO MpOTpaMM B (haiijmax MOTyT Xpa-
HUTBCA TEKCThl MpOrpamM, JOKYMEHTHI W Jt0Oble Apyrue aaHHbie. [Ipumepsl
pacnpoCTpaHEHHBIX TUTIOB (HalJIOB:

— .eXE— UCTIOJHUMBIE;

— .tXt—TekcroBble (UMTacMbIC);

— .doc— nmoxymenTtsl Microsoft Word;

— .hlp — daiinsr momonwm u ap.

[Ipu BBIOOpE MMeHU co3aBaemMoro (haiiyia He0OXOJUMO YUYHUTHIBATH Clie-
Jyrolie TpedoBaHus:

— ums (aiiia B Marke JOJKHO OBbITh YHUKAJIBHBIM;

— ums daiisia MOXXET UMETh JUTUHY J0 255 CHMBOJIOB — Takoe uMs (aiiia
HaA3bIBAETCA ONUHHBIM,

— He JO0MYyCKAeTCsl HCMOJIb30BAaHUE B UMEHAX CIIEAYIOIINX CUMBOJIOB \ / *
20 <>

— HE pa3pelraeTcsl UCMoIb30BaTh B KauecTBe UMEH (aillioB MMEHa, 3ape-
3epBupoBaHHble B OC moj uMeHa yCTpOMCTB: PIrn — mpuHTEP; CON— KOHCOJb
(mpu BBOZIC — KJIABUATYpPa, IIPU BBIBOJC — MOHHUTOD); NUI— mycToe ycTpoHCTBO,
BCE OIepalny, yKa3aHHble JUIsi Hero mrHopupytorcs; Iptl-Ipt3 — yerpoticrsa,
MOJICOSMHSEMbIE K TMapajulelbHBIM MOpTaM KomIbioTepa, comlcom3— ycr-
pOICTBA, MOJICOEANHIIEMBIE K TIOCIEA0BATEILHBIM MTOPTAM;

25



— OpUd CPaBHEHHWM HMEH HE pa3IHyYacTCs HANMCAHWE MPOMUCHBIMU H
CTPOYHBIMH OYKBaMH, XOTS B CIHCKaxX W MOJSX UMEHA (DaiijioB BBIBOISTCS C
Y4ETOM TOTO, B KAKOM PETUCTPE OHU OBLTH BBEICHBI.

Ilyms 0ocmyna K paiiny HauMHAETCSI C UMEHH YCTPOMCTBA M BKIJIIOYAET
BCC MMEHA IaloK, Yepe3 KOTOpPhIe OH MPOXOIUT. B KauecTBe pas3aenuTess wc-
nojb3yercss cumMBoil «\». CoOCTBeHHOE MMsI (paiiia BMECTe ¢ IMyTeM JO0CTyIa K
HEMY CUUTACTCS noaHbM umenem gatina (puc. 1.2):

CASIEKTPOHHA A-KOMMEPTTH AT O JLA TENEESOILA CHOCTE\Tu dpopas-nognuce!
" Y

[Tyt gocryna x daitny CobctBenHOe M aiina

[TonmHoe nms (aitna

Puc. 1.2.TIpumep 3anucu NOJIHOTO UMEHU (aiiia

Kpome nmenu u pactmpenus ¢aitna OC xpaHuT s Kakaoro daiiza ga-
Ty €ro co3aaHus (M3MEHEHHS) ¥ HECKOJIbKO aTprOyTOB aitna. Ampubymer — 310
JIOTIOJTHUTEIbHBIC ITApaMeTPhl, ONPEICIIAIONINE CBOMCTBA (ailIoB:

— moavko ons umenus (Read only,

— ckpormoui (Hidden);

— cucmemmuniii (Systen

— apxusnwii (Archive)

1.11. Oomen nanabivmu B Windows

bygep obmena — 310 061aCTH ONIEPATHBHONM MAMSITH, Pe3epBUpPYyEMasi CUC-
temoit Windowsaist opranu3zany oOMeHa JaHHBIMU MEXy MPHIOKEHUsIMH. B
10001 MOMEHT BPEMEHHU B HEH MOXXHO XPaHHUTh TOJBKO OAMH 00BeKT. [Ipu mo-
IBITKE TIOMECTUTH Ty/Ia IPYroil OOBEKT, MPEAbINYIINNA 00BEKT NIEPEeCcTaeT CyIIle-
cTBOBaTh. [loaTOMy Oydep oOMeHa HE UCTIONB3YIOT AJIS NTUTEILHOTO XpaHEHUS
yero-nmu6o. IlomectuB 00bekT B Oydep, HEMEAJIEHHO BBIMOJIHSAIOT BCTAaBKY M3
Oydepa B Hy>)KHOE MECTO.

[Tpunimn padotel ¢ 6ydepom oOMeHa:

1) OTKPBITH MANKY-UCTOYHUK. BBIICIUTh MEITIKOM HY)KHBIH O0OBEKT;

2)CKOIUPOBaTh WM BhIpe3aTh 00beKT B Oydep. B mepBom cirydae 00beKT
OCTaeTcsl B Marke-uCTOYHHKE. Bo BTOpOM cilydae OH yAaisieTcss U3 MarnKku Hc-
TOYHHKA, HO MOKET HEKOTOPOE BpeMsl XpaHUTKCS B Oydepe;
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3)OTKpHITh MANKy-TIPUEMHUK M TIOMECTHTh B Hee OOBEKT M3 Oydepa
oOMmeHa.

Tpu ykazanusie onepauuu (Konuposams, Beipezamv v Bcmasums) MOX-
HO BBITIOJTHATH Pa3HBIMHU CIIOCOOAMHU:

— WCIOJIb30BaTh KOMaH/Ibl MeHIO [Ipaska;

— MONB30BAThCA KHOMKAMHE TIAHETH HHCTPYMEHTOB: [} ] — svipezams, B3 —
konuposamu, B —6cmasums,

— WMCIMOJIb30BaTh KOMOMHAIMK KiiaBuil kinaBuatypsl: Ctrl  + C — konupo-
samv 6 byep; Ctrl  + X —swipesams 6 6ygep; Ctrl  +V — ecmasums uz oy-
gepa.

Otu npuemsl pabotaroT BO Beex npuiokenusx Windows. Uepes Oydep
oOMeHa MOYKHO MEePEHOCUTh (PparMeHThl TEKCTOB U3 OJHOTO JOKYMEHTa B JIPYy-
TOM, a TaKKe WUTIOCTPAINH, 3BYKO3aIKCH, BUICOPparMeHThl, (aiiibl, Manku 1
BOOOIIIE JTH00bIe OOBEKTHI.

1.12. TIporpaMmMbI-apXuBaTOPbI

Haznauenmne npocpamm-apxueamopog — 5>KOHOMUTh MECTO Ha JTUCKE 3a
cder ckaTust (YMaKOBKH) OJHOTO WJIM HECKOJIBKUX MCXOMHBIX (DAiiJIOB B apXWB-
HBIA (Qaiin. [IporpaMMbI-apXHBaTOPBl UCIIOJIB3YIOTCS JJISi XpaHEHHUsS B YIaKo-
BaHHOM BHjie OONBIINX 00HEMOB HH(POPMAIINH, KOTOPast IOHATOOUTCS TOJIBKO B
OynyieM; nmepeHoca HHGOPMAITMH MEXITY KOMITBIOTEPAMH C TIOMOIIBIO TUCKET
WJIM DJICKTPOHHOM MOYTHI; CO3JaHUS B CKATOM BHJIE PE3EPBHBIX KOMUA (HalIoB.
B pesynbraTe paboThI mpOrpaMM-apXUBAaTOPOB CO3JAIOTCS apXUBHBIC (ailiibl
(apxuBbI).

TunoBbie pyHKIMM IPOTPAMM-apXHUBATOPOB COCTOST B!

— MOMEIEHUH UCXOIHBIX (haiijIOB B apXUB;

— u3BIIeYeHUH (DAiiNIOB, yIaneHUH (ailioB U3 apXuBa,

— MPOCMOTpE OTJIABJICHUS apXUBa,

— Bepudukanuu (MPOBEPKH) apXUBa.

Cpenu COBPEMEHHBIX IporpaMM-apxuBatopoB BeiaessiioT WINRAR (pas-
pabdotka E.Pomans), WinZip ¢upmer Niko Mak Computingu np. Msr pac-
CMOTpUM HcHOJb30BaHue apxuBaropa WINRAR, ornmuaromierocs OOJbIION
CTETICHBIO CKaTHsl, pabOTO C JITMHHBIMA MMEHaMU (ailyioB, yTOOHBIM UHTEp-
dbericom. ITonp3oBarensckuii nuatepdeiic WINRAR coaepxuT CTpoKy MeHIo, Ia-
HEJIb UHCTPYMEHTOB U pabouyio 00JacTh, B KOTOPOU MOKa3aHbI BCe (ailyibl Te-
Kyme# manku, (puc. 1.3).
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MTUSER.DAT
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Darin "DAT"
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tarn  KomaHael MsbpaHHoe [MNapaMeTpel  Cnpaska
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= o) By oaa) B L1 &)

/i

AoBaEMTE  MZENEYE B TecT MpocHoTR  ¥AanuTe HaiiTi MacTep MHGo IcNpaenTE
J m |J I — C\Documents and Settingsi336 ;I
A | Pazmep | THN | MzmeHEH 4 <
3. Manka c daknamm
A Mam AOKYMEHTEI Manka c daknarm 30.01.2004 16:23
Clcockies Manka c dafnarm 17.06.2002 16:56
[ P a60umi cTon Marica c dannarm 17.06.2002 16:56
| M=bpaHHoE MNanka c hafnarm 17.06.2002 16:56
CMetHood MNanka c hannarm 17.06.2002 16:56
CAPrintHood Manka c dafnamH 17.06,2002 16:56
(#] Recent Manka c darnamH 17.06,2002 16:56
C15endTa Mankza c darnamm 17.06,2002 16:56
AT naeHoe MeHHD Manka c daknamm 17.06,2002 16:56
I WafinaHe Manka c daknarm 17.06,.2002 16:56
CLocal Settings Manka c dafnarm 17.06.2002 16:56
| Application Data Marka c dafnamH 17.06.2002 16:56

37.03.2004 11335

E] MTUSER.DAT.LOG 1024
4

TEKCTOBRIA A0KYMEHT

27.03. 2004 11:I35 "I
4

|Bcern: 1Z nanok 1 2 331 928 6aAT B 3 dakinax 2

|E]ﬂ-lz |Eib|6paH-:-: 1 nanka

Puc. 1.3.TTonp30Batensckuii uatepdeiic apxuaropa WinRAR

CTtpoka MEHIO apXuBaTopa BKIIIOYaeT MyHKThl Daiin, Komanowl, Ucmopus,
Hzbpannoe, Ilapamempwvr n Cnpaska, COAEpKaIIUX CrPYNIHPOBAaHHbIE 10
(YHKLIMOHAJIbHOMY Ha3HAYEHHMIO KOMaH bl apXUBaTOpPA.

Komanzasl MeHI0 @aiin BBINONHSIOT ONEpallMy Haj (QailiaMu, coaepika-
LIMMUCS B apXHUBE WIN [TIOMELIAEMBIMH B APXUB.

Komanna Ilapons npumeHseTcsl IpU yCTAaHOBKE NApoJisi HA BHOBb CO3/a-
BaeMbIil apxuBHbBIN (haiii. [Ipu BeIOOpE 3TOM KOMaH/bI MOIH30BATEIIO CIEIYET B
NOSIBUBLIEMCSI OKHE HaOpaTh U MOATBEPAUTH Naposib. Bnocnencrteuu 6e3 3HaHUS
3TOr0 Mapojsi HEBO3MOXKHO OyIET MOJYyYUTh AOCTYN K COJAEPKUMOMY XpaHs-
HIMXCS B apxuBe (Hhaiiios.

Crnenyromasi rpynna KOMaH]l UCIOJIb3YETCS ISl BBIACIECHHS] HECKOIbKUX
¢aitnos. Tak, komanna Beioenrums 6ce aBTOMAaTHUECKH BBIIEISET BCe (Paiiipl Te-
Kywed nanku. Komanna Bulioerums epynny akTUBU3UPYET MacKy BBOJa 11a0J10-
Ha (haiioB, YAOBIETBOPAIOIINX HEKOTOPOMY KpUTEPHIO. AHAJIIOTUYHO, KOMaH/a
CHamb 6blOenienue BbI3bIBACT MACKy I1a0JI0HA AJI1 OTMEHBI BhIJENEeHUs (DalIoB.

Mento Komanowsi coiepkuT KOMaHabl 00pabOTKH COAEPKUMOTO apXHUBa.

JUia co3anus apXyBa WK J0OaBIEHUS JaHHBIX B CYILECTBYIOIIMM apXUB
UCTONb3YyeTCsl KoMaHaa [{obasums aiinet 6 apxue U KHOIKA . [Ipu 3TOM B
apXuB MOMEIIAIOTCA MPEABAPUTEILHO BbIAENCHHbIE (aiibl. [Ipu BeiOOpe 31O

KOMAaHJIbI Ha SKpaHe MOSIBIISICTCS TUAIOTOBOE OKHO MMs u napamempuvl apxusa
(puc. 1.4).
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#= WimAa v NnapaMeTpbl apHHBa
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Patouuid cTonrar
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=

teTon oSHOENEHWA;

Mpagr... I.ﬂn:nﬁaBHTb C ZardEHON dalfinoe

Foprar apEiea —— — [apareTpkbl apsHEaLHH
* Ra&R

 2r

[ Ypanure aline Nocne ynakosku
[T Cospare SFr-apsve

[T Coznats HENPEPLIEHLIN ApXME

teron ciari: [~ Jo6aEuTE 3 NEKTROHHYID NoAMHCE

IDﬁbl'-lelfd [ WH®opaUmHA 008 BOCCTAHOENEHHA

=
Fazgenme Ha Toma
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Puc. 1.4.luanoroBoe okHO MMms u napamempsl apxuea

B none Apxus 3TOro OKHa yKa3bIBa€TCSI MECTOHAXOKAECHUE TOMEIAEMBbIX
B apxuB (aiioB. [lo ymomuaHuio apxuB co3/laeTcs B TeKyien namnke. /(s yka-
3aHUs JPYroM Marku CIeAyeT UCI0JIb30BaTh KHONKY O030p.

Conepxumoe nosst Memoo corcamus ONPENEHseT CTENEHb CKATUS CO3/1a-
BaeMoro apxuBa. [lo ymomuanuto ycranoBieH Bapuant Oowviynuiii. Ecom ycra-
HOBUTh HAWJy4lIyl0 CTEMEHb CXKaTus, TO apXWUBHBIM ¢aiin OyAeT 3aHUMATh
MEHBIIUN 00bEM, OJTHAKO BPEMSI €r0 CO3/IaHMs BO3PACTET.

B none Paszmep cnosaps 3apaercs nnuHa ¢pparMeHTa, B paMKax KOTOPOTO
AJITOPUTM CXKATHS UIIET MOBTOPEHUS ISl KOJUPOBAHUSA U CKATHUS.

[Tapametp Pazmep moma NPUMEHSAETCS MPU CO3TAHUU MHOTOTOMHBIX ap-
XUBOB, €r0 YCTAHOBKA IMO3BOJISIET CO3/1aBaTh apXUB B BUJI€ HECKOIBKUX (DaiisioB,
pa3Mep KOTOpBIX HE MPEBOCXOJUT 33JJaHHOTO pa3Mepa ToMa. ITO 0OCOOEHHO aK-
TyaJbHO MPH HEOOXOJUMOCTH TMOCIEIYIOIIET0 MEpeHoca apXruBa Ha JHCKETaXx,
€CJIM APXHUB MPEBBIIIAET EMKOCTh UMEIIIUXCSA HOCUTEICH WIN MPU NEPECHIIKE
10 JIEKTPOHHOM MOYTE.

B none co cnuckoM Memoo ob6Ho8eHus OTIPEACTIAIOTCS BApUAHTBI IIOMeE-
nieHus QGaiaoB B apXuB. YCTaHABJIMBAEMbIN 110 YMOJYAHUIO PEXUM Jobasumub
¢ 3ameHot ¢hatinos oNpeneNsieT apXUBUPOBAHNE BCEX BBIACIEHHBIX MOJIb30BaTE-
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aem ¢ainoB. Ykazanue pexuma OoHosums cyujecmeayowue atiibi TO3BOISIET
N00aBUThH B apXHB JHUIIb T¢ (Dailyibl, CTapble BEPCHH KOTOPBIX YXKE HAXOIATCS B
apxuBe. Pexxum /[obasums ¢ 06HO81eHUEM (haliios TIOMEIIAET B apXUB (haiJIbl,
KO KOTOPBIX B apXUBE OTCYTCTBYIOT.

['pynna xomana llapamempor apxuayuu MO3BONSET BBIOPATh aITrOPUTM
ckartusa JaHHBIX. [lo ymMonuaHuIO mporpaMma HacTpoeHa Ha 0a30BbIN BapHaHT.
Onnako, HampuMep, JUIsl MyJIbTUMETUHHBIX JTaHHBIX IE1eCO00pa3HO HCIOIIb30-
BaTh BapuaHT My ibmumeoua-cocamue.

Korna Hactporika 3aBepiena, cienyer Haxarbh KHONKY OK. IlosBuBiieecs
10CJie ATOT0 OKHO WITIOCTPUPYET TEKYIIee COCTOSIHHE MPOILETYpPhl apXUBAILUH
(crenens 00paboOTKK ouepenHOro (haiia Habopa u 00Iee COCTOSHUE BBIOJIHE-
HUS BCEU TPOIICTYPBI).

Ha stom mpouenypa co3manusi apxuBa Uik 100aBlIeHUS JTaHHBIX B CYIIle-
CTBYIOILIUN apXUB 3aKaHYUBAETCA.

Komanga Boccmanosums apxué MCTIONb3yeTcs NMPU HAPYIICHUU LETIOCT-
HOCTU apXuBa, BO3HUKAIOIIEM, HAIPUMEDP, B PE3yJbTaTe €ro JUIUTEIHHOIO Xpa-
HEHUSI.

ApxuBatop WINRAR mo3Bossier yaansTh HeHy HbIe (hailiibl, Kak 3TO Jie-
Jaetcs B mporpamme /Ipogoonux. JInsi 3TOro uCnonp3yeTcst KoMaHna Yoanumeo

gaiinvl HaXxXaTHe KiaBuinu Delete  Ha knmaBuaType WM KHONKH .

OcTanpHBIE KOMaHJBI 3TOTO0 MEHIO OTHOCSITCS TOJBKO K (haitmam, coziep-
KAIIUMCS B apXWBe, W CTAHOBSTCS JOCTYIMHBIMH, €ciii B pabodeil obmactu
WINRAR BbizencH daiin apxusa.

Komanna M3zeneuv ¢aiinel us apxueéa obecreunBaeT paclakoBKy IpeBa-
PUTEIBHO BBIICTICHHBIX TOJb30BareeM (ailioB u3 JaHHOTO apxuBa. Ecim He-
00X0IMMO pa3apXUBHPOBATH (DA HE B TEKYIIYIO TANKy, TO CJIECTYyEeT BOCIIOb-
30BaThCsl KOMaHION M36neus 6 Opyeylo nanky W yKaszaThb IMyTh K ATOW Mamke-
nosydatento. TecTupoBaHue OTIAENBHBIX (DaliJIOB B apXWBE Ha MPEAMET BO3-
MOJKHBIX TIOBPEXKICHUN HMX CTPYKTYPHI TMPOU3BOAMUTCS C TOMOIIBIO KOMaHIbI
Ilpomecmuposams ¢haiinel 6 apxuse. Ty KOMaHAY CIEAYeT MPUMEHSTH IS
MIPOBEPKH IETOCTHOCTH (halIoB MPHU WX JUIUTEIBHOM XpaHEHWH, OCOOCHHO Ha
HEHA/IKHBIX MAarHUTHBIX HOCHUTEJISIX.

ApXUB MOXHO CHaOAUTh KOMMEHTApUEM, BOCIIOIH30BABIINCH KOMAH/IOM

Hobasumv apxusHvlll KoMMenmapuili WA COOTBETCTBYIOIIEH KHOMKON Ha
NaHesIu MHCTPYMEHTOB. BriOop kKoMmaH bl /[obasumsb ungopmayuio 0 6occma-
HO6JIeHUs1 BBI3BIBAET CIICIUANBHYIO MPOIIETypy, KOTOpasi BHOCUT B TEKYIIUN ap-
XUB JIOTIOJTHUTEIILHBIE TaHHBIE, TIOBBIIIAIONINE €T0 YCTOMYUBOCTh K cOosiM. Of1-
HAKO ATO MPUBOAUT K HEKOTOPOMY YBEITUUCHUIO 00beMa apXuBa.
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ApxuBarop WINRAR mo3BosnsieT co3mgaBaTh CcaMOpacrnaKOBBIBAIOIUECS
apXUBBI, pa3BOPAYUBAIONINECS TPH 3aIyCKe X HA UCTOIHeHue. /s aToro Tpe-
OyeTcsl BBIIOJIHUTEL KOMaHay [Ipeobpazosams apxueé ¢ SFX Dta komaHja cra-
HOBHTCS TIOCTYITHOM, eciii B padodeit oonact WINRAR Brizienien ¢aiin apxusa.

Br160op komannbl MHgopmayuu 06 apxuge MO3BOIIAET MOTYIUTH CBEICHUS
00 apxuBe, BBIJICICHHOM B JIaHHBI MOMEHT B paboueil obmactu (pa3Mep U Ko-
audecTBO ¢ailioB B apxuBe; KOIDPHUIMEHT CxKaTHsI apXHBa; HATNINE KOMMEH-
tapues; Hamuuue napoiisi; OC, st KOTOPOH 3TOT apXUB CO3/IaH).

Komanner mento Hcemopus obecnednBaroT JOCTYI K MOCIETHIM o0pada-
THIBAEMBIM apXUBaM, C KOTOPBIMHU padoOTaj MoJIb30BaATENb.

['pynma xomann mMeHto [lapamempsr ipeqHa3HayeHa AJIsl HACTPOMKU OC-
HOBHBIX mapameTpoB apxuBatopa WINRAR u perucrparnuu moyib3oBareicii ue-
pe3 Internet.C moMoIp0 3TOr0 MEHIO MOJE30BaTEh KMEET BO3MOXKHOCTh OII-
penenuTh UHTEpQEiic apXxuBaTopa; 3a1aTh 3HAYCHHSI 10 YMOJIYAHUIO OCHOBHBIX
napaMeTpoB apxuBaropa (MeToja cKaTus, pa3Mepa CIoBaps); ONpeAeTUTh Har-
Ky, B KOTOPYIO CJIeTyeT MmomeIars (haiia apxusa u Jp.

Komanapl MeHto [lomows ONUCHIBAIOT BO3MOXHOCTH PabOThl apXHBaTO-
pa, MOSCHSIOT TEXHUKY paOO0Thl C HUM H COAepkKaT HHPOPMAITHIO O pa3paboTyH-
K€ U TpOoLeAype MPUOOPETEHUS apXUBaTOPA.

1.13. KomnblTepHbIe BUPYCHI M AHTUBMPYCHBIE MPOTPaMMBbI

Komnvromepusiii 6upyc — cnenalibHasl mporpamma, CriocooHast caMmoIipo-
U3BOJILHO TIPUCOSAMHSATHCS K IPYTUM Tporpammam (<«@apakaTh» MX) M MPHU 3a-
MIyCKE TMOCJIEIHUX BBINOJHATh PA3JIMYHBIE HEKEJATENIbHbIC NIEUCTBUA. MOPUY
(GaiioB U Manok, UCKaKeHHE PEe3yJIbTaTOB BBHIYMCIICHUN, 3aCOPEHHUE UM CTUpa-
HUE MMaMsITH, CO3/IaHKe TToMeX B paboTe KoMmbioTepa. Hammure BUpycoB mposiB-
JISIETCSA B CIEAYIOIINUX CUTYalUsX:

— HEKOTOpbI€ MPOrpaMMbl MEepecTaroT padoTaTh WM HAYMHAIOT paboTaTh
HEKOPPEKTHO;

— Ha KpaH BBIBOJASTCS MMOCTOPOHHUE COOOLIEHUS, CUTHAJBI U ApyTrue 3¢-
(heKThI;

— paboTa KOMITBIOTEPA CYIIECTBEHHO 3aMeJISIETC,

— CTPYKTypa HEKOTOPHIX (PailIoB OKa3bIBACTCS UCTIOPUYCHHOM U T. .

1.13.1 Knaccupukauusi KOMNbIOTEPHbIX BUPYCOB

HmeeTcsi HECKOIBKO MPHU3HAKOB KJIACCU(UKAIMK CYHIECTBYIOIIUX KOM-
IBIOTEPHBIX BUPYCOB:

— 110 cpejie OOuTaHus;
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— 10 00JIaCTH TIOPAXKEHUS;

— I10 0COOEHHOCTSIM QJITOPUTMA,;

— TI0 C0CO0Y 3apa’KeHUS;

— TI0 JIECTPYKTUBHBIM BO3MOXHOCTSIM.

PaccmoTpuM npuBeicHHYO KiTacCUBUKAIHIO 0oJiee IETalBHO.

Knaccudukanusi BUpycoB no cpeae oouranusi. PaznuuaroT ¢aiiiossle,
3arpy304HbIe, MAaKpO- U CETEBIC BUPYCHI.

Datinosvle 6uUpycvl — HANOOJIEE PACTIPOCTPAHCHHBIA THUIl BUPYCOB. OTH
BUPYCHl BHEAPSIOTCS B BBINOJHSAEMbIC (Dailyibl, CO37A0T (aiIbI-CITyTHUKH
(companionBupychl) WM HCIOJIB3YIOT OCOOCHHOCTH OpTraHU3aluu (ailioBoi
cuctemsl (link-Bupycer).

3acpy3zounsie supycvl 3aMUCBIBAIOT ce0S B 3arpy304HBIA CEKTOp IUCKa
(boot-cexTop) WM B CEKTOp CHCTEMHOTO 3arpy3duka jxecTkoro awcka (Master
Boot Record) Haunnarot paboTy mpu 3arpy3ke KOMITbIOTepa U OOBIYHO CTaHO-
BATCSl PE3UJCHTHBIMU (TIOCTOSIHHO XPAaHSIIUMHUCS BO BpeMsl pabOThl B orepa-
TUBHOU mamsTH). Kak npaBuiio, 3T BUPYCHI COCTOSIT U3 JABYX YaCTCH, MOCKOJIb-
Ky 3arpy304Hasi 3alich UMEET HeOOJBIION pasMep U B HEW TPYAHO Pa3MECTUTh
IIEJIMKOM IIPOrpaMMy BUpyca.

Maxkposupycsl 3apakaroT (Gaisibl IIMPOKO MUCIOIB3yEMBIX MAKETOB 00pa-
OOTKM JaHHBIX. DTH BUPYCHI MIPEICTABISAIOT COO0M MporpamMmbl, HAlTMCAHHBIE Ha
BCTPOSHHBIX B ATH TMaKETHI sSI3bIKaxX MporpaMMmupoBaHus. Hanbomneiee pacmpo-
CTpaHEHHE TOJYYIIIM MakpoBUpychl s npwioxkenuit Microsoft Office. s
CBOETO Pa3MHOXKEHUS TaKWe BUPYCHI HCHOJB3YIOT BO3MOXKHOCTH BCTPOESHHOTO
s3pika Visual Basic for Applications (VBA).

Cemegvie gupycvl UCTIONB3YIOT JISi CBOGTO PACIPOCTPAHEHUS TIPOTOKOJIIBI
VI KOMaH/Ibl KOMITBIOTEPHBIX CETEH M AJIEKTPOHHON MOYTHl. OCHOBHBIM MPHH-
UIIOM PabOTHI CETEBOTO BHUpPYCA SIBISIETCS BO3MOXXHOCTh CAMOCTOSITEIIEHO TIE-
penath CBOM KOJ Ha YJAJICHHBIA cepBep WK pabouyio cTaHmuio. [lomHOIIeHHBIE
CETEeBBIC BHPYCHI MPH 3TOM JOJDKHBI 00J1a/laTh BO3MOKHOCTBIO 3aIlyCTUTh Ha
yZlaJIeHHOM KOMIIBIOTEPE CBOM KOJI Ha BBIIOJTHEHHE.

Ha mpaktuke CymiecTBYIOT pa3HOOOpas3HBIE COYETaHUs BHUPYCOB, Halpu-
Mep, (ailnoso-3azpy30unsie 8uUpyCyl, 3apakaronIre Kak (aiiibl, TaKk U 3arpy304-
HBbIE CEKTOpa JWMCKOB, WIH CETEBbIE MaKPOBHPYCHI, KOTOPBIC 3apaKar0T peIaK-
TUPYEMbIE TJOKYMEHTHI U PACCBHUIAOT CBOM KOTIMH I10 3JIEKTPOHHOM MmovTe.

Knaccudpuxanuss BupycoB no odsacrtu nmopasxkenusi. Kak npasuio, ka-
KAbIH BHUpyC 3apaxaeT ¢aitnel onHoi wiam Heckoibkux OC: MS-DOS,
Windows, WIin95/NT, OS/2, UnixMaxkpoBupychl 3apaxaroT (aiiisl hopMaToB
MS Word, MS Excel npyrux npunoxenuit MS Office. MHorue 3arpy3ounsie
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BUPYCHI TaK)Ke OPHEHTUPOBAaHbI Ha KOHKpPETHBbIC (DOpMAThl pacIiOIOKECHUS CHC-
TEMHBIX JIaHHBIX B 3arPY304HBIX CEKTOPAX JHCKOB.

Knaccudukanuss BUPYCOB MO 0COOEHHOCTSM ajropurmMa. Buiaensror
PE3UICHTHBIC BUPYCHI, cTeic-BUpYychl (Stealth —anen. HeBuanmka), momumopd-
HBIC U JIP.

Peszuoenmmuvie 6upycvl CrioCOOHBI OCTABISATh CBOW KONMHH (MJIM YacTH) B
OMepaTUBHOM MaMSTH, IIEPEeXBaThIBaTh 00pabOTKy coObiTHI (Hampumep, oopa-
nieHus K (paiijaM WM TUCKaM) W BBI3BIBATH MPH 3TOM IMPOLEAYPHI 3apaKeHUS
00bekTOB ((hailyIoB M CEKTOPOB). DTU BUPYCHI AKTUBHBI B TAMATH HE TOJBKO B
MOMEHT pabOThI 3apaKEHHOW MPOTPaMMBbI, HO U 1Ocie. Pe3uIeHTHbIe KoMUY Ta-
KHUX BUPYCOB KM3HECTIOCOOHHI /10 mepe3arpy3ku OC, naxke eciu Ha TUCKE YHHY-
TOKEHBI Bce 3apakeHHbIe (aibl. OT TaKUX BHPYCOB CIIOKHO M30aBUTHLCS IMPO-
CTBIM BOCCTAHOBJICHHEM KONHWH (haillIoB ¢ TUCTPUOYTHBHBIX WM PE3CPBHBIX
JUCKOB. DTO OOBSICHACTCS TEM, YTO PE3HJCHTHAsl KOIHUs BUPYCa OCTAeTCS aK-
TUBHOM B ONEPATHBHON MaMATH M 3apa)kacT BHOBH co3faBaeMbie (haiiibl. Eciu
PE3UACHTHBIN BUPYC SBJISCTCS TAK)KE 3arpy30YHBIM M aKTHBH3UPYETCS TPH 3a-
rpy3ke OC, To maxxe opMaTHpOBaHHUE ITUCKA MPU HAJIWYNAW B TTAMSITH 3TOTO BH-
pyca ero He yaansieT. IT0 00BSICHSIET TO, YTO MHOTHE PE3UCHTHBIE BUPYCHI 3a-
paXkaroT TUCK MOBTOPHO MOCIIE TOr0, Kak OH 0T(HOpMaTHPOBAH.

HepesuneHTHBIC BHPYCHI, HAIPOTUB, aKTHUBHBI JOBOJBHO HEMPOJIOJDKHU-
TEJIPHOE BPEMs — TOJIbKO B MOMEHT 3aIycKa 3apakeHHOU mporpammsl. J{iist cBo-
€r0 pachpOCTpaHEHUs] OHU BHIOMPAIOT HA JUCKE He3apaKeHHBbIC (ailiibl U 3aru-
ChIBatOTCS B HUX. llocne okoH4YaHWsI paOOTHI 3apa)KEHHOW MPOTPaMMBI BHPYC
CTAaHOBHUTCS HEAKTUBHBIM BILIOTH JIO OUYEPEIHOTO 3amycka Kakou-imbo 3apa-
KEHHOU MpOorpamMMbl. 3apaKeHHbIC HEPE3UICHTHBIMU BUPycaMu (aiiibl BOCCTA-
HaBJIMBAIOTCS 3HAYUTEIHHO MPOIIIE.

Cmenc-aneopummel TIO3BOJSIOT BHUpPYCaM IMOJHOCTHIO WM YaCTHUYHO
CKpPBITh CBOE IpHCyTCcTBHE. Hanbomnee pacnpoCTpaHEHHBIM Cmeic-aneopummon
sBisieTcss nepexsaT 3arnpocoB OC Ha uTeHHWe/3alnCch 3apakKeHHBIX OOBEKTOB.
Cresic-BUPYCHI IIPH 3TOM JIHO0 BPEMEHHO «Ie4aT» 3TH 00BEKTHI, TM0O0 MO/ICTaB-
JISIFOT BMECTO ce0s He3apaKEHHbIC YUaCTKU HHPOPMAITUH.

Honumopghnocms (camowughposanue) MUCHOAB3YETCS UL yCIOKHEHUS
npoIeIypsl OOHApYyKeHUs BUpYyca. [lonumopgpusie upycvl — 3TO TPYTHO BBISB-
JsieMble BUPYCHI, HE UMEIOIINE MOCTOSHHOTO ydacTka Kojaa. B obmem cimydae
1Ba 00pasiia OJHOTO M TOTO K€ BHpPyca HE UMEIOT COBMAJACHUN. DTO JOCTUTACT-
cs mm(poBaHUEM OCHOBHOI'O Tela BHpPyca W MOIU(DHUKAIMSIMH MPOTPaAMMBbI-
pacumdpoBmuka. Tak, Hampumep, HEKOTOPbIE MAaKpOBUPYCHI MPHU CO3TAHHUU
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CBOMX HOBBIX KOIUI CIIy4allHBIM 00pa30M MEHSIOT MIMEHA CBOUX MEPEMEHHBIX,
BCTaBJISIFOT MTYCTHIE CTPOKHU MIIH MOJU(DUIIUPYIOT CBOH KOJ] HHBIM CIIOCOOOM.

Knaccudukanusi BUpycoB no cnoco0y 3apa:kenusi. Paznnuaror tak Ha-
3bIBAEMBIC TPOSHCKHE MPOTPAMMBI, YTHIIUTBI CKPHITOTO aJIMHHUCTPUPOBAHMUS,
Intendedsupycsr u mp.

Tposinckue npoepammsi IOTYYWIIA CBOE Ha3BaHUE MO aHAJIOTHU C TPOSH-
CKUM KOHeM. Ha3zHaueHue 3THX MporpaMMm — HMHUTALUSl KaKUX-JIMOO TOJIEe3HBIX
IPOTPaMM, HOBBIX BEPCH MOMYJISIPHBIX YTHIIUT WU JTOTIOTHEHUH K HUM. OYeHb
9acTO OHHM PACCBHUIAIOTCS Yepe3 AIIeKTpoHHbIe KoH(epeHmuu. [Ipu ux 3amucu
TI0JIb30BATENIEM Ha CBOI KOMIIBIOTEP TPOSHCKHE POTPaMMbI aKTHBU3UPYIOTCS U
BBITIOJTHSIFOT HE)KENIATeIbHbIC TCHCTBHS.

Pa3HOBUIHOCTBIO TPOSIHCKHX MPOTPAMM SIBIISTIOTCSL YIMUAUMbL CKPBINO2O
aomunucmpuposanus (backdoor)Ilo cBoeli pynkumroHabHOCTH U HHTEpDElicy
OHM BO MHOT'OM HallOMHHAIOT CHUCTEMbI aJIMUHHCTPUPOBAHHS KOMIIBIOTEPOB B
cetd, paspabaThlBaeMble M PACHpPOCTPaHSEMbIe pPa3IHMYHBIMH  (UPMaMHU-
POM3BOIUTEIISIMU TIPOTPAMMHBIX TPOIYKTOB. [Ipy MHCTAUIAIUKN 3TH YTHIINTHI
CaMOCTOSITEJIEHO yCTAHABJIMBAIOT HA KOMITBIOTEPE CHCTEMY CKPBITOTO Y/aJICH-
HOTO yIpaBJeHus. B pe3ynbpraTte BOSHMKAET BO3ZMOMXKHOCTH CKPBITOTO YIpaBJie-
HUSI 9TUM KOMIIBIOTEpOM. Peanu3ys 3a/10’)KeHHbIe allTOPUTMBI, YTHIIUTHI Oe3 Be-
J0Ma TIOJIb30BATENlsl MPUHUMAIOT, 3allyCKalOT WJIH OTCHUIAIOT  (haiibl,
YHAYTOXAOT WH(POPMAIIHIO, TIEpe3arpyKatT KOMIbIOTEp u p. Bo3MoxHO uc-
NO0JIb30BaHME JTUX YTHIUT JJsi OOHApYXKEHUs M TIepeladd Mapoyieil u WHON
KOH(UACHIINATBLHON HHPOPMAITUH, 3aITyCKa BUPYCOB, YHUUTOXKCHUS TAaHHBIX.

K Intendedsupycam oTHOCSTCS IpOTpamMMbl, KOTOPBIE HE CIIOCOOHBI pa3-
MHOXAaThCS U3-3a CYIIECTBYIOIIUX B HUX OIMMOOK. Hampumep, BUpyCH mpH 3a-
pOKEHHU HE TOMENIAI0T B Havajo Qaiija KOMaHAy INepeiadyd YIpaBleHUs Ha
KOJI BUpYyCa WJIM 3alMCHIBAIOT B HEE HEBEPHBIN aipec cBoero koma. K atomy
KJIacCy TaKK€ MOXHO OTHECTH BUPYCHI, KOTOPBIE Pa3MHOXAIOTCS TOJIBKO OIHMH
pa3. 3apa3uB KakoW-mmOO (aiii, OHU TEPSIOT CHOCOOHOCTh K JajbHEHIIEMYy
Pa3MHOXXEHHIO Yepe3 Hero.

Knaccudguxanusi BUPyCcOB 10 AeCTPYKTHBHBIM BO3MOKHOCTAM. Bu-
PYCBHI pa3IeIsIIOT Ha!

— HeonacHvle, BIWSHHE KOTOPHIX OIPAaHMYMBAETCS YMCHBIIEHHEM CBO-
OOIHOW MaMATH Ha JWCKE, 3aMeJICHHEM paboThl KOMIbIOTEPa, TpaduaeckumMu
Y 3BYKOBBIMHU 3(pdhexTamu;

— onacwHvle, KOTOPbIE MOTCHIMAIBHO MOTYT MPUBECTH K HApPYIICHHUSIM B
CTpyKType ¢aitnoB u c60sM B paboTe KOMIBIOTEPA;
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— OY€Hb OondacHsvle, B aJITOPUTM pa60TbI KOTOPBIX CIICHUAIBHO 3aJIOKCHBI
npoucaypbl YHUYTOXCHHA JaHHBIX MU, COITIACHO OI[HOﬁ N3 HCIOATBCPIKIACHHDBIX
IuinoTe3, BO3MOXXHOCTH obecrneunBaTh 6LICTpLIﬁ HN3HOC IBUKYIOUXCA JacTeu
MCXaHHU3MOB IIYTEM BBOJAd B PE30HAHC W Pa3spyHICHHA I'OJIOBOK YTEHUsA/3aITNCH
HCKOTOPBIX HaKOMNUTEJIEH Ha )KECTKUX JUCKaxX.

1.13.2 KoHCTPYKTOPBI BUPYCOB

Koncmpykmop 6upycog — 3T0 yTWINTA, pEAHAa3HAYEHHAS /ISl U3TOTOB-
JICHUS] HOBBIX KOMITBIOTEPHBIX BUPYCOB. MI3BeCTHBI KOHCTPYKTOPHI BUPYCOB IS
MS-DOS, Windowsu makpoBupycoB. OHH TO3BOJSIOT T€HEPUPOBATH HUCXOJI-
HBbIE TEKCThl BHPYCOB, OOBEKTHBIE MOJIYJIM W/WIU HEMOCPEACTBEHHO 3apa)KeH-
Hble (aiiabl. HekoTopbie KOHCTPYKTOPHI CHA0KEHBI CTAHIAPTHBIM OKOHHBIM HH-
Tepdeiicom, Tae TPU MOMOIIM CHCTEMHOTO MEHIO MOXXHO BHIOpaTh THI BUpYCa,
nopakaeMble OOBEKThI, HAJMYNE WM OTCYTCTBUE CaMOIIU(POBKH, MPOTHUBO-
JeiCTBUE OTIaTYNKY, BHYTPEHHUE TEKCTOBBIC CTPOKH, COIPOBOXKAA0MIHE pado-

Ty BUpyca, 3 EKTH U Ap.

1.13.3.MeToabl 60pb0bI ¢ KOMIBIOTEPHLIMHY BUPYCAMM

s OopbOBI ¢ BUpyCamMH CYIIECTBYIOT HPOrpaMMbl, KOTOPHIE MOKHO
KJIacCU(DUIMPOBATh IO OCHOBHBIM TPYIIIIAM: MOHUTOPHI, IE€TEKTOPHI, JOKTOPA,
PEBU30PHI U BaKIIUHBI.

IIporpaMmmMbI-MOHUTOPBI. [IporpaMMmbeI-MOHHUTOpHI (MHAYE HA3bIBACMEIE
IPOrPaMMBbI-(PHIIBTPBI) PACIONATaOTCS PE3UICHTHO B OIEPATHBHOM IMaMSATH
KOMITBIOTEPA, MEPEXBATHIBAIOT U COOOIIAIOT MOJIb30BaTeN0 00 oopamenusx OC,
KOTOpbIE MCIOJIB3YIOTCS BUpPYCaMH JJIsl PA3MHOXEHHUS M HaHECEHHUs yiepoa.
[Tonp30oBaTENh MMEET BO3MOXKHOCTH Pa3pelINTh WA 3alpPETUTH BBITTOJTHCHHE
X oOpamenuii. K mpenumyiecTBy Takux MpOTpaMM OTHOCST BO3MOXKHOCTH
0OHApYKEHHSI HEU3BECTHBIX BUPYCOB. DTO aKTyaJllbHO MPU HAIMYHUUA CAMOMO/IHU-
bunupyomuxcss BUpYcoB. Vcmnonb3oBaHue MNporpaMM-(QUILTPOB MO3BOJISIET
oOHapyXUBaTh BUPYCHI HA paHHEH CTaJIUU 3apaKEHUsI KOMIIBIOTEPA.

Henoctatkamu mporpamMm SIBJISIFOTCS. HEBO3MOKHOCTh OTCJIC)KUBAHHS BU-
pycoB, oOpamaronuxcsi HenocpeacTseHHo k BIOS, a Takke 3arpy304HbIX BUPY-
COB, aKTUBU3HMPYIOIIMXCS JI0 3aIlycKa aHTUBHUpYca Tpu 3arpy3ke MS-DOS;yac-
Tasi BblJlaya 3alpOoCOB Ha BHIMOJHEHHUE OTIEPaLlUy.

IIpoepammui-oemexmopuwi. IIporpaMMbI-I€TEKTOPHI MPOBEPSIOT, UMEETCS
au B (ailiax U Ha Juckax crnenuduyeckas Uisi JaAHHOTO BUpyca KOMOWHAIIUS
OaittoB. [Ipu ee oOHapy>KeHUU BBIBOJUTCS COOTBETCTBYIOIIEE coolienue. On-
HAKO €CJIM MporpaMMa He OMO3HaeTcs ACTEKTOpaMH Kak 3apa)KeHHasi, TO BO3-
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MO>KHO B HEW HaXOAMUTCS HOBBIN BUPYC WM MOAUGUIIMPOBAHHAS BEPCUSI CTapO-
ro, HEU3BECTHAs! IPOrpaMMe-IETEKTOPY .

I[IporpammbIi-gokTopa. [IporpaMmmbI-I10KTOpa BOCCTaHABIMBAIOT 3apa’KEH-
HBIE MPOrPaMMBbl MyTEM yJalleHUs M3 HUX Teja BUpyca. OOBIYHO 3TH MPOrpaMMBbl
paccuMTaHbl HA KOHKPETHBIE THITHI BUPYCOB M OCHOBAHBI Ha CPAaBHEHUU TOCIE0-
BaTEJIbHOCTU KOJIOB, COAEPIKAIIMXCS B TEJIE BUPYCa, C KOJaMU MPOBEPSIEMBIX TPO-
rpamm. [Iporpammbi-I0KTOpa HEOOXOIUMO MEPUOIUYECKH OOHOBIISITH C IEINBIO
MOJTy4YEHHSI HOBBIX BEPCHIA, OOHAPY>KUBAIOLINX HOBBIE BU/IbI BUPYCOB.

Ipoepammui-pesusopwi. [IporpaMMbI-peBU30PBI AHATUZUPYIOT U3MEHEHUS
cocTtosiHUS (DalyIoB M CUCTEMHBbIX oOiactell nucka. [IpoBepstoT cocTosiHUS 3a-
Ipy304HOT0 cekTopa W Tabmuubl FAT; nnmuHy, aTpuOyThl U BpeMs CO3JaHUS
(baiinoB; KOHTPOJIBHYIO CyMMY KOJOB. Ilosb30BaTento coodiaercs o BbIsBIIE-
HUU HECOOTBETCTBUH.

Ipoepammui-eakyunsi. [IporpaMMbI-BaKIMHBI MOJUGUIUPYIOT MPOTPaM-
MBI U TUCKH TakK, 4TO 3TO HE OTpa)kaeTcsl Ha paboTe mporpamm, HO BUPYC, OT KO-
TOPOT0 MPOU3BOAMUTCS BaKLUHALIMS, CYUTACT MPOTPAMMBbI MIIM AUCKHU YK€ 3apa-
KEHHBIMHU.

CymiecTBylomye aHTUBUPYCHBIE NMPOrpaMMbl B OCHOBHOM OTHOCSITCSI K
KJIacCcy TUOPUIHBIX POTPaMM (IETEKTOPBI-IOKTOPA, JOKTOPA-PEBU3OPHI U JIP.).

[Ipu 3apakeHnH WK TpU MOJO3PEHUU Ha 3apakKeHHE KOMIBIOTEPA BUPY-
COM HEOOXOIUMO:

— OLEHUTh CUTYAlMI0O M HE MPEANPUHUMATH ACHUCTBUM, MPUBOISIIMX K
notepe uHpopmanuu. Eciiu Bel HE 00s1ajaeTe TOCTATOYHBIMU 3HAHUSIMU U OIIbI-
TOM, JIy4Ille OOpaTUTHCS K CTICUATHCTAM,;

— nepe3arpy3utb OC kommbiorepa. [Ipu 3TOM Kcnonb30BaTh ClielUallb-
HYI0, 3apaHee CO3/JaHHYI0 M 3alIUIIEHHYIO OT 3allUCH CUCTEMHYIO JUCKeTy. B
pe3ynbTaTe OyJaeT MpeAoTBpallleHa aKTUBU3ALMS 3arpy30YHbIX U PE3UACHTHBIX
BHUPYCOB C KECTKOI0 JUCKAa KOMIIBIOTEPA,

— 3allyCTUTh HUMEIOIIMECS AHTHUBUPYCHBIE IMPOTPaMMBbI, MOKA HE OyayT
oOHapyXeHbl U yAaJleHbl BCE BUPYCHI. B cilyuae HEBO3MOXKHOCTU yAalUTh BU-
pyc u ipu HAM4IWK B (aiie 1eHHol nH(opMaIuu Mpou3BEeCTH apXUBUPOBAHUE
¢aitna 1 o0 aaTh BIX0/a HOBOM Bepcuu aHTHBHUpYca. [locne okoHuaHus me-
pe3arpy3uTh KOMIIBIOTED.

K aHTHBHpYCHBIM Mporpammam, MOJYYHUBIIUM pacnpoctpaHeHue B Poc-
cuu, ctpanax CHI' m 3a pyOexomM, OTHOCIT mporpammbl ¢GupMm Symantec
(Norton Antivirus), Network Associates (Doctor Swion) m poccuiickux
¢bupm — Jladoparopun Kacmepckoro (AntiViral Toolkit Pro) u JInmanorHayka
(ADinf, Dr.Web).
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2. OCHOBBI AJITOPUTMMU3ALIMU U TPOTPAMMUPOBAHUSA

[Tponecc pemenus 3agaun Ha 9BM cOCTOUT U3 BOCBMU 3TaIlOB:
1) mocTaHOBKa 3a/1a4H;

2) MaTeMaTH4eCKOe OTMMCAaHUE 3a/1a4H;

3) anropuT™MHU3aNKs 3a1a9H;

4) mporpaMMHpOBAaHUE,

5) pa3paboTka TeCTOBOI 3a/1a4W;

6) mepeHoc mporpaMMbl Ha MaIlIMHHBIC HOCUTEIH,

7) oTnagKa IporpaMMel;

8) mony4yeHne u aHau3 pe3yabTaToB.

PaccmoTpum 6omee moipoOHO 3Tamm anroOpUTMHU3AINH 3aa9H.

2.1.1loHAITHE U OCHOBHBbIE CBOIICTBA AJITOPUTMA

Aneopumm — 3T0 KOHEUYHas MOCIEAOBATENbHOCTh OJIHO3HAYHBIX MpPEIIH-
CaHMM, MUCIOJIHEHUE KOTOPBIX IMO3BOJIIET C MOMOIIBIO KOHEYHOTO YUCJa 1I1aroB
IIOJIYYUTh PEIICHUE 3aa4H, OJTHO3HAYHO OIPEAEIAEMOE NCXOAHBIMU JAHHBIMMU.

CaoiicTBa ajiropuT™a:

— JuckpemHnocms. ITO CBOWCTBO COCTOUT B TOM, YTO aJTOPUTM JOJIKEH
IPEACTABIATh IPOLIECC PELICHUs 3aJadd KakK IOCIENOBATEIBHOCTh MPOCTHIX
1aroB, T. €. MpeoOpa30oBaHUe UCXOIHBIX JAHHBIX B PE3YNIbTAT OCYIIECTBISETCS
BO BPEMEHH AUCKPETHO;

— onpedenennocms. Kaxkaas KkoMaHaa alroputMa J0KHA ObITh YETKOH,
OJIHO3HAYHOM M HE OCTAaBJISATh MECTA JJIsl IPOU3BOJIA,

— pe3yibmamueHoCms. AJITOPUTM JOJDKEH MPUBOJIUTH K PELICHUIO IO-
CTaBJICHHOM 3aJ1a4¥ 32 KOHEYHOE YHCJIO 11aroB.;

— Maccosocmy. AITOPUTM pelIeHHs 3a]]aui pa3padbaTbIBacTCs HE I Of1-
HOM KOHKPETHOM 3aJayu, a JJI LEeJIoro Kiacca OAHOTUIIHBIX 3a4ad, pas3jindaro-
IIUXCS JIMIIb UCXOAHBIMU JIaHHBIMU.

AJrOpuTM MOXET OBbITh IpeJHAa3HAueH Ui BBIMOJIHEHUS €r0 YEJIOBEKOM
WM aBTOMaTHYECKUM YCTPOICTBOM, HAa3bIBAEMBIM POPMANILHBIM UCNOIHUMELEM.

OObeKTbl, HaJ KOTOPHIMU UCTIOIHUTEIh MOXKET COBEpPIIAThH ACHCTBHS, 00-
pa3yloT Tak HAa3bIBAEMYIO Cpedy UCHOTHUMEISL.

Cy1ecTBYIOT ClIeyIOINE CIIOCOOBI 3alMCH AITOPUTMA!

— cnogecho-gopmynvroe onucanue (Ha €CTECTBEHHOM SI3BIKE C HCIIOJIB30-
BaHUEM MaTeMaTu4eckux (Gopmyi). JlaHHBINA CIIOCOO 3aMUCU aaropuTMa COCTO-
UT U3 IepeuHs AeHCTBUM (IIaroB), KaKIbIH M3 KOTOPBIX HMMEET IMOPSIKOBBIN
HoMep. CIIOBECHOE OMMCAaHUE AITOPUTMOB MPUMEHSIOT IIPU PEIICHUU HECIIOXK-
HbIX 33/1a4, HO OHO MAJIONIPUTOJHO JJIs MPEACTABICHUS CIOKHBIX aJrOPUTMOB
13-3a OTCYTCTBUS HATJISIIHOCTH;
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— epaguueckoe onucarue 8 uoe O10K-cxemul. JIjisi 0003HAUEHHUS 1I1arOB
pEIIeHus B BUJE CXEMbI aJITOPUTMA WCIIOJIB3YIOTCS CIIeIUAIbHBIE 0003HAYCHUS
(cumBosbl). Ilepeuens Harbosee 4acTo ynoTpeOIseMbIX CUMBOJIOB MPUBEICH B
Taba. 2.1.

— onucauue Ha Kakom-1ubo s3vike npoecpammuposanus (Iporpamma).

Tab6muna 2.1
CuMBOJIBI 1JIM CO31aHMsl OJIOK-CXeM AJITrOPUTMOB

HaumenoBanue O0o3HaUeHHE
DyHKUMS CHUMBOJIA
CHMBO.JIA CHMBO.JIA
BeinonHenue omnepanvy WIA  TPYIIIBI
omnepanuii, B pe3yJbTaTte KOTOPbIX HU3Me-
IIpouecc

HSEeTCA 3HaueHue, hopMa MpeacTaBICHUS
WJIU PACIIONIOKEHHUS TaHHBIX

Bri6op HampaBieHUs BBIMOJIHEHUS allro-
pUTMa WIM IPOrpaMMbl B 3aBUCUMOCTH
OT HEKOTOPBIX IIEPEMEHHBIX YCIIOBHUI

[IpeoOpazoBanue JaHHBIX B GOpMY, IpHU-
D TOIHYIO JIJIs1 00pabOTKHU (BBOJ) MJIH OTO-

Pemrenue

BBoxa-BbIBO
A A OpakeHUs1 pe3yJabTaToB 00paboOTKU (BbI-

BOJI)

Hauano, koHel, mpepblBaHUE Mpoliecca
00pabOTKM JAaHHBIX WM BBITIOJHEHUS
IPOTPaMMBI

Ilyck-ocTanoB

Hcnons3oBanue paHeC CO3OaHHLIX HIIN

[IpenonpenenuTenbHbIA
OT/ICIbHO ONHUCAHHBIX aJITOPUTMOB U

MpoI1IeCcC
p nporpamm
VYka3zaHue CBSI3M MEXIy pPEpBaHHBIMHU
CoeqnHUTENbLHBIN JIMHUSIMH IIOTOKA, CBSI3BIBAIOIIMMHU CHUM-
BOJIBI
Mopaudukarus Opranuzanus MUKJINYECKUX BbIYHUCICHHUI
N CBsi3b MEXKYy DJIEMEHTAMH CXEMbI U TO-
KommenTapuii
SICHEHHEM




Ilpoepamma — 510 HAOOP MAIIMHHBIX KOMaHI, KOTOPBIN CJIEIYET BBITIOJ-
HUTH KOMITBIOTEPY VISl PeTM3aIliy TOTO WM MHOTO anroputma. Ilpoepamma Ha
S3bIKE MPOTPAMMHUPOBAHUSI MPEJCTABISET COOOM COBOKYMHOCTH OIEPaTOPOB,
3aMMCaHHBIX B COOTBETCTBUU C MPUHATHIM CHHTAKCHCOM.

A3l npocpammuposaHnus — 3’T0 HAOOp CHUMBOJIOB U TEPMHUHOB, KOTO-
pBIii B COOTBETCTBHUH C MPABUJIAMH CUHTAKCHCA OMHCHIBAECT aJTOPUTM pelie-
HUS 3a]1a49H.

Ipoepammuposanue (Programming) -5To mporecc Co3IaHus MocieI0Ba-
TEJBHOCTH ACHCTBUE (Omeparnii), IPOBOAMMBIN B ICNIIX JOCTHXKCHHUS TpeOye-
Moro pe3yinbrara. [Ipoliecc nmporpaMMupoBaHusi COCTOUT U3 CTAIui: ghopmynu-
POo6aHusl, pazspabomxu npocpammyl, KOOUPOBAHUsL, U MECMUPOBAHUS N CO30AHUS
HOBbIX GepCull.

CymIecTBYIOT COTHU PEATBHO HCIIOIB3YIONMUXCS S3BIKOB MPOTPaAMMUPO-
BaHMsI, KOKJIbIN 711 CBOEH 001acTH MPUMEHEHHUs. Y POBEHb SI3bIKa MPOrpamMMu-
pPOBaHUs ONpPEAENAETCS B 3aBUCUMOCTH OT CTENEHM JI€TaTU3alMKh aJTOPUTMA.
[Tpuuem, ueM MeHbIIIE JIeTaau3alksl, TEM BBIIIE YPOBEHb S3blKa. Paznuyator Tpu
YPOBHSI SI36IKOB TTPOTPAMMUPOBAHMUS:

— MalIuHHBIC;

— MaIIMHHO-OPHEHTUPOBAHHBIC (acceMOephl);

— MAaIIUHHO-HE3aBUCHUMBIE (SI3bIKH BBICOKOTO YPOBHS).

Takum 00pa3oM, MaIIMHHBIE S3BIKM U MAITAHHO-OPUEHTUPOBAHHBIC SI3bI-
KU — 3TO SI3BIKU HU3KO20 YPOBHs, KOTOpbIE TPEOYIOT yYKa3aHUsI MEJIKUX JeTanei
nporiecca 00pabOTKH JTaHHBIX.

IIpobnemno-opuenmuposantvle A3bIKM OTHOCATCA K TPYIIE UCKYCCTBEH-
HBIX A3BIKOB. [Ip0o0eMHO-OpUEHTHUPOBAHHBIE SI3BIKH MPEJOCTABISIIOT OCOOBIE
ynoOCTBa JIJIsl HATJISIAHOTO OIMKCAaHUsl MPOLEAYPHBIX IIAroB mporecca oopadoT-
KW JTAaHHBIX W TIEpPEeIauy JAHHBIX MPU PEIICHUH CaMOTO IMUPOKOTo KjIacca 3aj1ad.
Tak, Bce OoJbllee pa3BUTHE MOIYYAIOT S3bIKM MapajuiebHON 00padoTKH, a B
TEXHUKE BAKHYIO POJIb BBITIOJIHSIET SI3bIK OMUCAHUSI TEXHUUECKUX CPEACTB.

CpenctBom pa3pabOTKH M pa3BUTHS MPOTPAMMHOTO O0ECIICUCHUS SBIISCT-
Csl uHcmpymenmanvHoe npocpammtoe obecnewenue (Software tools Mucrpy-
MEHTaJbHOE MpOorpaMMHOe oOecreueHrne, Ha3bIBAEMOE TAK)KE€ MHCTPYMEHTApH-
€M, XapakTepu3yeTcsi HabOpoM MporpaMM MO CO3JAAHUI0 U MOJEPHU3ALMH
HOBBIX TPOTPAMM, CPEIW HUX TEKCTOBOW pPENaKTop, rpaduvecKuil pemakTop,
TPaAHCIISITOP, 3aTPY34YHK, a TAKXKE CPEACTBA OTIAAKU ITPOTPAMM.

NHcTpyMeHTalIbHOE TIpOrpaMMHOE oOecredeHre 00ecreyruBaeT BhIOJ-
HEHHUE TIOCJIENOBATEIbHBIX 3TAlOB, BKIIOYAIOIINX BBHIPAOOTKY TpeOOBaHUN K
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CO3/1aBa€MOMY MPOTPAMMHOMY OOECIEUEeHUI0, — O0IIee MPOSKTUPOBAHUE, Jie-
TaJbHAsE pa3pabOTKa, CO3MaHUE OTIECIBHBIX MOJYJEH, TECTUPOBAHUE TMOTYICH-
HBIX MOJyJieH, O0ObeIMHEHNE MOyJIel B €IMHOE IeJI0€, BBIYCK MPOEKTa, IKC-
TUTyaTaIMio U COMIPOBOXKICHNE CO3aHHBIX MporpamMm. B mporiecce pykoBoacTBa
TIPOIIECCOM Pa3pabOTKU HHCTPYMEHTAPHH ONUPAETCs Ha CIICUATBHYIO LIEJICBYIO
0a3y naHHbIX. UTHCTpyMEHTaNbHOE POrpaMMHOE OOeCcTieueHrne He YHUUTOXKAEeT-
Csl B TeUEHHUE )KU3HEHHOTO ITUKJIa pa3padaTbIBaEMOM MPOTPaMMBI.

[IporpaMMuCTBI UCHIONB3YIOT B CBOEH paboTe psii XapaKTEPHBIX METOJIOB
u mojenei. Hanpumep, 6ooonaonas mooens npoluecca pa3pabOoTKH MPOrPaMMBI
NoJIpa3yMeBaeT JUHEHHYIO MOCIEeI0BATEIbHOCTD BBITIOJHEHUS paboT: aHanu3 —
npoexmuposanue — cozoanue. To €CTh, KOKIbIA MOCIEAYIOUUN 3Tal J0JKEH
OBITh 3aBEpIICH /10 Havaja ciexyromero. Takas Moaenb UMEET Psii HeJoCTaT-
KOB: HE YYUTBIBAIOTCS IBOJIOLMOHHBIE U3MEHEHHS, HTHOPUPYETCS acleKT opra-
HU3AIUU CTPYKTYPHI JAHHBIX, HET 0a3bl TSI MHOTOKPATHOTO MCIIOJIb30BaHUA.

[Tocne HamucaHusi MPOrpaMMbl, OHA TIOJBEpraeTcs: mecmuposanuio. Llennb
TECTUPOBAHUS COCTOUT B OIpEAeNCHUH €€ paboTOCIMOCOOHOCTH U CTENEHHU To-
ToBHOCTH. [lociie TecTHpOBaHUS MPOBOAAT aHATU3 MOBECHUS MTPOrpaMMbl. Tak
KaK MpOoLEecC COo37aHus OOJBIION MPOrpaMMbl YpE3BbIUAHHO TPYAOEMOK U PANI
OIIMOOK BBISIBJISIFOTCSI Y€PE3 HEKOTOPOE BPEMsl, IOKA3aTeIbCTBO MPaBUIBLHOCTH
paboTHI MPOrpaMMBbI — CIIOKHBIH Mpo1iecc.

2.2. 5131k IPOrpaMMUPOBAHUSA BBICOKOT0 YPOBHSA

SI3bIKK BBICOKOTO YPOBHS BO MHOTOM UMHUTHPYIOT €CTCCTBCHHBIE SI3BIKH,
UCTIOJIB3YIOT MHOTHE Pa3rOBOPHBIC CIIOBA, OOIICTIPUHSATHIC MAaTEMAaTUYCCKHE
CUMBOJIBI. Pa3nuyaror s3bIKH CISAYIONIMX TPYII: aJIrOPUTMHUYCCKHE, MpEIHA-
3HAYCHHBIC I OJHO3HAYHOTO ONHCaHWS ajiropuTMoB (Takue, kak Basiq
Pascal C), norunueckrne — OpHEHTUPOBAHHBIC HE Ha pa3pabOTKy aJropuTMa pe-
IICHUS 33]]a4d, a Ha CUCTEMaTHYeCKOoe M (OPMATM30BAHHOE OIUCAHHE 3a]la4u
(mammpumep, Prolog, Lisp), 00beKTHO-OpHEHTHPOBAHHBIE — OCHOBAaHHBIC HA I1O-
HATHH 00BEKTA U AeUCTBUAX Haa HUM (k mpumepy, Object PascalC++, Java).

B mupe ocymiecTBisieTcsl CTaHIAPTU3AIUS S3BIKOB MPOTrPAMMHUPOBAHMS
BBICOKOTO ypoBHS. Er0 3aHMMaeTCs crieruain3upoBaHHas opraHusanus «KoH-
depennst o s3pikamM  uHpopMaroHHbX cuctem» (Conference On DAta
SYstem Language — CODASYLpra opranu3anusi OCHOBaHa MUHHCTEPCTBOM
o6oponsl CIIIA, ona cozmana B 1959r., B Hee BXOAAT CHEIUATUCTBI HHIYCTPUH
UHPOPMATUKH, TPEACTABISIONIAE MPOMBIIUICHHBIC MPEANPHUITUS, QUPMBI, 3a-
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HUMaloIecs: pa3paboTKOM MPOrpaMMHOTO OOeCcTieueHus: U CpeicTB 00pabOTKU
nanabix. CODASYL pa3pabaTeiBaeT CTaHAApTHl yIPaBICHUS JTaHHBIMH, SI3bIKH
nporpammupoBadus. st 3pPekTUBHOTO HCMOIB30BaHUS BBHICOKOYPOBHEBBIX
SI3BIKOB CO3/AIOTCS CTIeNIMaIbHbIE HHTETPATLHBIC CXEMBI.

SI3BIKM TIPOrpaMMHUPOBAHUs MOAPOOHO M3YUYaAIOTCS MPHU MOJATOTOBKE IMPO-
(dheccroHaNbHBIX IPOTPAMMHUCTOB.

2.3.0OcHOBHBIC MOHATHUSA
00beKTHO-OPUEHTHUPOBAHHOI0 MPOrPAMMHIPOBAHUSA

B o0miem cirydae cozmaBaeMoe npuiioxenue (mporpamMMa Wid makeT Mmpo-
rpaMM) peaju3yercs B BHJe HaOOpa B3aMMOCBS3aHHBIX Moayiei. Kakapii Mo-
IyJlb UMEET 3aJlaHHbIe BXOAHbBIE U BBIXOAHbIC MapaMeTphl U peau3yeT onpese-
JeHHyto QyHkiuo. [Ipu co3nanuu npunoxeHus MOIyIu COOMPAIOTCS B €AHMHOE
nenoe. B HacTosiiee BpeMs KOHIETLUS MOYJIbHBIX CUCTEM HE MO3BOJIET 00ec-
NEYUTh Pa3BUTHE MPUIIOKEHUHN B MOJHOM oObeme. OJHUM U3 MyTel ee coBep-
IICHCTBOBAHUS SIBISIETCSI OOBEKTHO-OPHUEHTHPOBAHHBIA MOAX0A. OCHOBHBIMU
HOHSATUSMH 3TOTO MOJX0/1a SBJISIIOTCS 00beKm, C80UCMEA, MEMOObI.

Obvexm — 3TO COBOKYITHOCTh CBOWCTB OIpEICIICHHBIX CYyITHOCTEH (B
JAHHOM CJIy4ae CYWHOCMb — 3TO KaKasg-TO YacTh MPOrPaMMbl WM JTaHHBIX, KO-
TOpbIe 00pabaThIBAIOTCS MPOTPAMMOIA) U METOMIOB UX 00paboTku. OOBEKT co-
JepKUT OTepaTopbl U 0OpabaThiBaeMble JaHHBIE M B3aUMOACHCTBYET C APYTUMHU
o0BeKTaM MOCPEACTBOM OOMeHa coobuieHusimMu. [Ipumepamu 0OBEKTOB SIBIS-
I0TCSl IPUKJIATHBIE TPOTPAMMBbI, TOKYMEHTBI, TPOLIECCHI, COOBITHS.

XapakTepucTUKOi 00beKTa sBieTCs ceoticmeo. CBOIICTBa 00BEKTa BbI-
JIENAIOT €T0 U3 MHOXKECTBA MOJAOOHBIX OOBEKTOB, 33/1al0T KAYECTBEHHYIO OIpe-
JIeNIEHHOCTh, 00YCIIOBJIMBAIOT HE3aBUCUMOCTD CO3ZIaHUS U 00pPa0OTKU OT JPYTUX
00BEKTOB.

Memoovl — 3T0 NENUCTBUSI, BBINOJIHAEMbIE HaJl OOBEKTOM HIIU €r0 CBOMCT-
BaMH. MeTos paccMaTpUBaeTcsi Kak CBA3aHHAs ¢ OOBEKTOM MporpaMma, Io-
CPEICTBOM KOTOPOW OCYIIECTBISIETCS MPeoOpa3oBaHUE CBOMCTB OOBEKTa WU
ero noseaeHusi. KpymHble 00bEKThI CO37at0TCA MyTeM O0BbeIUHEHHSI MEJIKUX U
HACJIEAYIOT UX cBOMCTBa. OOBEKT UMEET CKPHITYIO BHYTPEHHIOIO CTPYKTYpYy U
o0nagaer onpeaeneHHbIM HHTepdelicom. B pe3ynbTare, 3amMeHsIsl BHYTPEHHIOO
peanu3annio 00beKTa JPYroi, OKa3pIBACTCSd BOZMOXKHBIM COXPAHATH MOCTPOCH-
HbIE Ha €r0 OCHOBE KPYIMHbIE 00BEKThI. DTOT MOIX0]] MPUHIT MHOTUMHU (PrpMa-
mu, Harpumep Microsoft, Apple, IBM, Novell, Sun Microsystems.
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2.4.BBenenue B nporpaMmMupoBaHue Ha sa3bike [lackanab
(o0mIast CTPyYKTYpa NporpamMm, 0OCHOBHbIE 3J1eMEHTBI A3bIKA)

OO0mast CTpyKTypa mporpaMMBL.
Program {3aromnoBok mporpamMmbI}
Uses{noakmogaempie OMOIMOTEKH}
Label {o0bsBneHEe MeTOK}
Const{o0bsBiIcHIE KOHCTAHT}
Type (oObsiBIICHHE THITOB}
Var {o0bsiBlIcHHE TIEPEMECHHBIX }
Procedure (Function){ onucanue nponenyps (pyHKimm)}

Pasnen ocHOBHOTO 0JI0Ka TPOTPaMMBI;

Begin{ nauamo 0io0ka}
orepaTophl
End.{ xoner 6moka}

Kpome Toro, B mporpaMMe MOTYT WCIOJIb30BaThCS KOMMEHTAPHU — JIIO-
0ol Tekct, orpanndeHHbd (*  *) wm { }. KomMmeHTapuii MOXeET OBITH ITOMe-
IICH B JIOOOM MECTE MPOTPaMMBbl.

B crpoke UseSmnpousBoauTcs MOAKIIOYCHUE HCIONIB3YyeMbIX B JaHHON
nporpamme 0uOIMOTeK (CTaHAapTHBIX MoayJei). [Tackanb conepKuT psa Mooy-
Jietl 8 ceoell bubauomeke mooyJeti, B TOM 4UCJIE:

System

Dosu WinDos;
Crt;

Printer
Graph.

B paznene onucanust metok Label cogepikarcs cBenenust 00 ucmnonb3ye-
MBIX B TIporpamme memkax. C MOMOIIBI0 METOK 00ECIIeUunBaeTCsl B IIPOrpaMMme
0€3yCJIOBHBIN TEepexo] K JApyruM omeparopaM. [lepexon mo MeTkaM BBITIOJHS-
eTCsI OIIEPaTOPOM

Goto <uMs METKH>,

METKH OTIEISIOTCS OT TIOMEYaeMOro OIlepaTopa 3HAKOM JBOCTOUHE — <« .
MeTtku MoryT ObITh HejounciaeHHbIMU (0T O 10 9999)unn uaeHTH(UKaTOpPaMH.
Kaxxgast onmucanHast MeTKa 00s13aTEIBHO TOJDKHA TIOSIBUTHCS B ITPOTPaMME.

B pasnene onmcanus TumoB TYPE MporpaMMHCT MOXKET 3aJ1aBaTh CBOM
THUIIBI, CPOPMHUPOBAHHBIC HA OCHOBE ONPE/CIICHHBIX MPABUJI C UCIIOJIH30BAHUEM
CTaHIAPTHBIX THIIOB.

Type
Nwms tuna 1 =cTpykTypa THIa Ha OCHOBE 0a30Boro THNA 1;
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B pasgene Var omnuceIBarOTCA MepEeMCHHBIC, HCIOJIb3YEMBbIC B IIpOTpaMMe
Var

coucok 1:mms tuna 1,
CIIUCOK 2: UMS THUIIA 2;

B criicke mepeMeHHBIX WX UMEHA OTIIEIISFOTCS 3aIsTOM.

B pasnmene TexctoB mpomuenyp u pyHKIIUH B COOTBETCTBUH C OINPEICIICH-
HBIMH TPABIJIAMH POU3BOIUTCS OMTMCAHUE TIPOIEAYP U HYHKITHA.

OcHOBHOHM OJIOK MPOrpaMMbl COCTOMT M3 psiia OMEPaTOPOB U SBISETCS
BBITIOJTHACMON YacThio TporpaMMbl. OH HauWHAETCs co ciioBa Begin u 3akanuu-
BaeTcs cioBoM ENd., mocie KoToporo gomKHa CTOSTh mMouKa.

Omneparopsl s3pika [lackane HE MPUBSA3aHBI K ONPEACICHHOW TO3UIHH
CTpOKU. B 0mHOHN CTpOoKe MOKHO YKa3bIBaTh HECKOJBKO orepatopoB. Hcmoi-
HSIEMBIE OTIEPATOPHI OTACISIOTCS APYT OT Apyra 3HAKOM <«;». JlomyckaeTcs te-
PEHOC C OJHOW CTPOKM Ha JPYTyIO YacTed omepaTtopoB (HO Oe3 pasieneHws
KITIOYEBBIX CJIOB).

Angpasum si3pika [lackanb BKITIOYAET:

— JIaTUHCKHE OYKBHI;

— mudpsI,

— crnenuanbHbie cuMBOJBI (+-*/=~<>()[]{} .,:; " # $u op.).

Kpome T0oro, B CHMBOJIBHBIX KOHCTAaHTaX ¥ KOMMEHTAPHUSIX MOTYT HUCIOJIb-
30BaThCS U APYTUE 3HAKH (Hampumep, OYKBbI PYCCKOTO a(paBUTa).

[Tpu GopmMupoBaHNY W OMHCAHUH CBOUX 0Aa30BBIX 3JIeMEHTOB s3bIK Ilac-
KaJib MCTIONB3YET 3ape3epsuposantble C108d, KOTOPbIE HE MOTYT OBITh IepeoTll-
pEeNIeHbI TI0JIb30BaTEIIEM:

and end not shr
array file object then
asm for of to
abs function or type
begin goto procedure unit
case if program until
const in record uses
div interrupt repeat var
do label string with
downto mod set while
else nil shl xor
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2.4.1.T1pocTbie TUIBI JAHHBIX

JIBa tuma T1 m T2 SBOAIOTCS SKBUBAJICHTHBIMU WA COBMECTHMBI, €CIIU
BBITIOJTHSIETCS] OJTHO U3 JIBYX YCJIOBHIA:

— Tl u T2 npeactaBnsroT co0O0# OJTHO U TO K€ UMS THIIA,;

— tun T2 ommcaH ¢ UCHojb30BaHUWeM Tuna T1 ¢ momoliblo paBeHCTBA

WIH TIOCJIEIOBATEIbHOCTH paBeHCcTB. Hampumep:
Type
T1 = integer;
T2=T1,

Kaxxiomy u3 mepeduclieHHbIX paHee THUIIOB COOTBETCTBYET CBOM HaOOp
onepauuii. Tak, /i 1EJIOYUCIEHHOTO U BEUIECTBEHHOI'O THUIIOB MCIOJb3YIOTCS
orepanu apuPMETHUECKUX JEUCTBHUMA: «+» —CIOXKEHUE, «—» —BbIUUTAHUE, «*» —
YMHOXXEHUE, U «/» —IeNeHne, KOTOPhIE BBIMTOIHSIIOTCS B COOTBETCTBUU C MX Ma-
TEMATUYECKUM NPUOPUTETOM. [IpropuTeT NEeUCTBUH B BBIPAKEHUAX MOXKET
ObITh M3MEHEH MyTEeM BBEJEHUS KPYIribiXx ckoOok. Kpome »TOro, ans IenbIx
3HAYCHUU MPUMEHHUMA OIepaIys IelouncieHHoro aenenus div, kotopas Bo3-
BpaIlaeT 9yacTHoe OT AeneHus (Hanpumep, 7 div 3 = 2)u oneparus mod, kotopas
BO3BpAIaCT OCTATOK OT JIEJICHUS JBYX IeNIbIX umcen (Hampumep, 7 mod 3 = 1).
Kpome Toro, ITackane mpegycmaTpuBaeT BO3MOXXHOCTb BBIYUCIICHUS JUIS KaXK-
JIOTO THMA JIaHHBIX 3HAYEHUI CTaAHIaPTHBIX (QYHKIIMIA:

cos(x) KOCHHYC YHCIIa;

sin(x) CHUHYC YHCIIa;

abs(x) a0COJIIOTHOE 3HAYCHHMS YHCIIA;
sqr(x) KBaJIpaT YnCa,

sqrt(x) KBaIPAaTHBIN KOPEHb YNCIIA,
arctan(x) apKTaHI'CHC YHUCIIa,

exp(x) 9KCIIOHEHTA YHUCIIa;

In(x) HaATYypaJIbHBII JTorapu(m Yncia;
Round(x) OKpYTJIEHHE YucIia A0 LENoro,
trunc(x) BBIYHUCJICHUE JPOOHOMN YacTH;
int(x) BBIYHCJIEHUE LIEJION YACTH,
odd(x) HCYETHOCTD YHCIIa.

Ilpumeuanue. Bo Bcex TPUTOHOMETPUUECKUX (PYHKIMSAX YUCIO X YKa3bIBAET-
cs B pajJiMaHax.

JlanHble 102unuecko2o muna MOTyT IPUHUMATh JBa 3HAUYEHUS: True — gc-
tuHa» u False — goxp». J[ist TornaecKoro THITa BEITIOTHSIOTCS OTICPAIlUU CPaB-

Henus (<, >, =, <=, >=, <> JIoruyecKue onepamuu:. and — JJOrHYecKoe «u»;
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Of — JIOTHYECKOE <«MJIN»; XOI — JIOTHYECKOE UCKIII0YAroIiee «uiu»; Not — joru-
YECKOE «HE».

Cume01bHbIL Mun TIPeTHA3HAYCH /ISl XPAHESHUsT OJTHOTO cuMBoJia (OyKBHI,
3HaKa, mudpsl wim koaa). Mms tuna Char. dopmar npejicraBieHns CUMBOJIb-
Horo tuma 1 Gaiit. luana3zon nopsakoBsix HomepoB Tuma O .. 255.CHR(X) —
3Ta (yHKIUS npeolOpa3yeT BhIpaKeHHe X TuMa byte B CHMMBOJ KM BO3BpaIllaeT
ero cBouM 3HaueHuneM, Harpumep, CHR(65)Bo3Bpamiaer cumBoa A.

2.4.2.0nepartopsbl A3bIKA U UX AHAJIOTUHU B AJTOPUTMUYECKUX CTPYKTypax

I'paduaeckuii cuMBOI Hasznauenne Oneparop s3bIKa
< > bnok Havana anropurma BEGIN
1 BIIOK KOHIIa alropuT™Ma END
BBOJ TaHHBIX U BBIBOJ JAHHBIX READ(AA)
WRITE(AA)
2
¢ - BBIYMCITUTEIIBHBIN POLIECC C
COXpaHEHHEM pe3yJibTaTa B Iie- B:=AA+SQR(AA)
B pemMenHoi B
WITH
3 l - IPUCBOCHUE 3HAYCHUH TIepe- G:=0; U:=0
MEHHBIM

v

Wwmd non-
MIpPOrpaMMBbI

4 v

[Ipenonpenenennslii mpomecc: | Bei3oB pyHKIMH UIn
pabota moanporpaMMsbl (GyHK- | BBI30OB IIPOIICIYPHI
IIUH WK IPOIETYPHI)

briok npunATUsA perieHus.
yCITOBHE Touka pa3BeTBIIEHU aIrOpUTMa IF .. THEN...ELSE
MOJKET UCIOJIb30BaThCS U B JIpY-
I'UX ClIy4asx:

a) pH pa3pabOTKe IMUKINIECKO- WHILE ... DO ...
IO aJIFOPUTMA C IIPENYCIOBUEM;
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I'paduaeckuii cuMBOI Hasznauenne Oneparop s3bIKa

o

0) nipu pa3pabOTKE MUKIHYECKO- REPEAT...
r'0 aJITOPUTMa C TIOCICYCIIOBHEM

UNTIL ...
Bbrokx monudukamym 1uist UK-
JIMYECKUX CTPYKTYpP CO CUETUH-

KOM FOR ..TO....DO

7 £

2.5.[IporpamMmupoBaHue JUHEHHBIX AJITOPUTMOB

Anzopumm nunetinoti cmpykmypul (ClenoBaHHe) — 3TO AITOPUTM, B KOTO-
POM BCE JEUCTBUSA BBIIOJIHAKOTCS ITOCIEI0BATEIBHO APYT 3a ApYrom. Takou Io-
PS0K BBINOJIHEHUS IEHCTBUI HA3bIBAETCS] €CTECTBEHHBIM.

B kadecTBe mpuMepa cocTaBUM MPOrpaMMy ISl 3a7a4u, B KOTOPOH TpeOy-
eTCs BBIUMCIUTH CYMMY JIBYX 3aJaHHBIX YHCEJ, KOTOpPbIe HEOOXOIMMO BBECTH C

KJIaBUATyphl. Pe3ynbTaT He0O0X0AMMO BBIBECTH Ha DKPaH.
Program sum;
var
a, b,s: real
begin
write(' BeemuTe 3Hauenua uuces a ub');
readin(a, b);
s:=a+hb;
writeln (' Cymma ="' ; S:7:2);
End.
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Taxum oOpaszom, Ha 3kpaH BbiBeAeTcs Cymma = 38.70 BriBenennoe Be-
IIECTBEHHOE YHUCIIO UMEET JBe LU(PBI B TPOOHON YacTH U MOJ€ BbIBOJA B CEMb
IIO3HIIMH DKpPaHA.

IIpumep. Ilyctb TpeOyeTcsi mpeoOpa3oBaTh BEIWYUHY, BBIPAKEHHYIO B

MHUHYTAaX, B COOTBETCTBYIOIIEE €/ 3HAYEHHE, BBIPAKEHHOE B 4aCaX U MUHYTaX.
Program Preobr_1;

var
min : integer; { MHTEepBaJl B MWHYyTax}
h :integer; { KOJIMUECTBO 4YacoB}
m : integer; { KOJIMUECTBO MUHYT}
begin
write("  BeemMTe BeIMUMHY BPEMEHHOTO MHTEpBajla B MMHYTax :);
readin(min);
h := min div 60; m := min mod 60;
writelIn(min, MMH. — »5T0 ,h,* gac., m," MMIH.');
readin;
End.

B HpHBCI[CHHOﬁ nporpamMme JJist OInpCACICHUA KOJIMYCCTBA 4YaCOB HC-
IMOJIb30BaJIaCh OICpanus MEJIOYUCIICHHOIO JICJICHHA div , a mig OIIPCACIICHMA
MHHYT — OIICpalrA BbIYUCIICHUA OCTATKA OT HEJIOYHUCIICHHOT'O ACJICHUSA mod.

2.6.IIporpamMupoBaHue pa3BeTBJIAIOIIMXCS ATTOPUTMOB

Ha pucynke 2.1 mpeacTtaBieHBI pa3BETBIISIFOITUECS AT OPUTMBI.

Yenosue?
Ila Her

Yenosue?

A 4 \ 4

Oeticmeue 1 oeticmeaue 2 oeticmeue

A\ 4
A

A

Puc. 2.1

a7



Ha s3bike Ilackanb ajig 3amucu Takoro ajiropuTMa UCHOJIb3yeTcsl onepa-
TOP YCJIOBHBIX MEPEX0/I0B COKPAIIEHHOU (POPMBI.
OnepaTop uMeeT BU/I

If <ycnmosue> then <omeparop 1> else <omepatop 2>,

HpOCTBIe YCIIOBUA 3aIlIMCbIBAOTCSA B BHUAC PABCHCTB HWJIM HCPABCHCTB.
CnoxHbIe YCIOBHUA COCTABJIAIOTCA M3 IMPOCTBIX YCJIOBI/Iﬁ C IIOMOIIBIKO JIOTHYC-
CKHX onepaum”d. Har[pHMep, CJIOXXHOC€ YCIIOBHUEC MOKCT BBIIIAACTE TaK

If (@>d) and (c>d) then min:=d else ...;
If (a>d) or (c>d) then min:=d else ...;
If (@>2) and (a<5) or (a>10) and (a<15) then s:efs€ s:=0;

[TpuBenemM mpumep NporpamMMbl C HCIOJb30BaHKeM orepatopa if. Tlycts
HEOOXOJMMO BBIBECTH Ha 3KpaH OoJiblliee U3 IBYX JNaHHBIX yucen. [Iporpamma

JUISL PELICHUS 3TOU 3aJ]a41 UMEECT BU
Program pri;
var Xx,y:integer,
begin
writeln(’ Beemaure nma umcia');
readin(x,y);
if x>y then writeln (x)
else writeln(y);
readln;
End.

2.7.1lporpaMMupoOBaHue AJITOPUTMOB MHOKeCTBEHHOI0 BHIOOpa

Takue aaropuTMbl MOKHO OBLJIO ObI IPOTPAMMHUPOBATH C MOMOIIBIO BJIO-
’KCHHBIX orepaTtopoB ycioBHoro nepexoxaa: If , Then, Elseno B s3bike [Tackanb
ecTh 00JIee KOMITAKTHAsI KOHCTPYKIIUS — 3TO OMEpPaTOp MHOXKECTBEHHOTO BBIOO-
pa Case Of Omneparop casenmeeT BHI:

case<nopsakoBas nepemeHHas> of
<koHCTaHTa 1> : <omeparop 1>;

<KOHCTaHTa N>: <ornieparop N=>;
else<omneparop>
end,

IIpumep. [IpuBeaeM TEKCT MOTHOW IPOTrpaMMBbl, NMEPEBOIAIICH IIKOJIb-
HbIE OTMETKH B CIIOBECHBIE OLICHKU. llepemeHHas-cenexkTop JOKHA IPUHUMATD
3Ha4YeHus 1enblX ynucen: 1, 2, 3, 4, 5.
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PROGRAM Primer_3;
var BALL : Integer,

BEGIN
Wirite (' Beemure Besmumby orMeTkw'); Read (BALL);
WriteLn;
Case BALL of { llepeBOO OTMETKM B OLIEHKY }
1: WriteLn (' OYeHb IIJIOXO0...);
2. WriteLn (' Moxo...");
3: WriteLn (' YIOBJIETBOPUTEIILHO...');
4: WriteLn (' Xopomo!");
5: WriteLn (' Orsmuno!’)
END.

2.8.IIporpaMmMupoBaHe NUKJINYECKUX AJITOPUTMOB

2.8.1.0Oneparop for

JIaHHBIN omepaTop MPUMEHSIOT TOT/A, KOrJa W3BECTHO YMCIO MOBTOpPE-
HHUW OJHOTO U TOTO k€ JAeucTBUA. HaualbHOE 1 KOHEYHOE 3HAYECHUS ITapamMeTpa
IIUKJIa MOTYT OBITH TIPEJICTABIICHb KOHCTAaHTAMH, TIEPEMEHHBIMUA WA apudme-
TUYECKUMHU BbhIpaxkeHUusiMU. OriepaTop uMeeT ABe (POPMBI:

for <mapamerp> :=a to b do<resno nukna>;
for <mapamerp> :=a downto b do<reno mukna>;

rae  au b —BeTUYMHBI [IEJIOTO TUIIA, TPUYEM a — HaYaJIbHOE 3HAYCHHE, a b —
KOHEYHOE 3HAUYEeHHE MepEeMEHHON-TIapaMeTpa.
PaccmoTpuM, Kak BBITIOJIHSETCS ONEpaTop

for <mapamerp> :=a to b do<reno nukna>;

CHauvana BBIYUCIISIOTCS 3HAueHHs BbIpakeHUd a u b. Eciaum a okaxercs
MEHBIIIUM WK PaBHBIM D, TO <mapamerp> mocienoBaTeIbHO MPUHUMAET 3HAYEC-
HUs, paBHbIe a, a+1,...,b—1, h u mng kaxxmoro U3 ATUX 3HAYCHUI MCIIOTHSICTCS
<reno mukia>. Ecim xe a > b, To <remo nmkia> He OyaeT BBHITOJIHEHO HU pa3sy,
U yTpaBiieHue OyJIeT epeiaHo CIIeYIOEMY OlepaTopy NPOrpaMMBl.

Orneparop KA ¢ napaMmeTpoM

for <mapamerp> :=a downto b do<reno mukna>;

BBIMOJTHSAETCS aHATIOTMYHBIM 00pa3oM, HO <mapaMeTp> MPUHUMACT 3HAYCHH,
paBHbIc a, a—1,,..., b+1, h 1.e. clmarom —1.

49



Ecnmu <reno mukiia> COCTOUT U3 HECKOJIBKUX OIEPATOPOB, TO OMEPATOPHI
TeJIa IMKJIA 3aKII0YAl0TCs B OllepaTopHbie ckoOku begin — end Hampumep:

for x;:=1 to 10 do

begin

writeln(x);

for ;=10 to 100 do y:=y+5
end;

2.8.2.0mneparop while

JlaHHBIN omepaTop UCIOIL3YETCs JJIsl MPOTPAMMUPOBAHUS TUKINYECKUX
MPOIIECCOB, B KOTOPBIX YHCIIO MOBTOPEHU HEU3BECTHO, HO 33J]a€TCSI HEKOTOPOE
YCIJIOBUE €r0 OKOHYaHUs. ITO ONepaTop LHUKIIA C IPEAYyCIOBHEM.

OnepaTop uMeeT BU/I

while <ycnoBue> do <reno 1ukia>;

Pabora oneparopa HauMHAETCS C MPOBEPKH YCIOBHS, 3aIIMCAHHOTO TOCIIE
cioBa While. Ecim 310 ycoBre coOrogaeTcs, TO BBITIONHSASTCS <TEJO ITUKJIa>,
a 3aTeM BHOBb INPOBEPSETCS yCIOBUE W T. 1. Kak TOJIBKO Ha OYEPETHOM Ilare
OKa)KeTCs, YTO YCJIOBHE HE COOJIOAAeTCs, TO BBHINOJHCHHE <Tella IMKJIAa> Tpe-
KpaTutcs. Ecau <reno 1ukiaa> COCTOMT M3 HECKOJBKHX OIEPaTopoB, TO OHHU
00BEIMHSIOTCS ONepaTOPHBIMU ckoOKamu begin ...end. B <rene nukia> 00s13a-
TEJBHO JIOJDKEH OBITH OTEPaTop, BIUSIONIUN Ha COOJIIOJEHUE YCIOBHS, B IPO-
TUBHOM CITydae TPOU30iIeT 3allNKIIMBaHNE.

2.8.3.0mneparop repeat

JI71st MpOrpaMMHOM peanu3aluuy HUKINYECKUX MTPOLECCOB C HEM3BECTHBIM
YUCJIOM MOBTOPEHUM CYLIECTBYET €IIE OJUH ONEPATOp — ONEepaTop LHUKIIA C I0-
CJICYCJIOBUEM, OH UMEET BU]L

repeat
<TE€JIO I[UKJIa>
until <ycmosue>,

JIaHHBIM ONEPATOpP AHAJIOTMYEH MPEABIAYIIEMY OIEpaTopy LHMKIA, HO OT-
JIMYAETCS. OT HETO TEM, UTO NPOBEPKA YCIOBUS MPOU3BOJUTCS II0OCIIE OYEPEIHO-
IO BBINOJIHEHUS <Tela LUKJIa>. DTO O0ECHEYMBAET €r0 BBIIOJHEHUE XOTs Obl
onuH pa3. CHayasia BBINOJIHAETCS IOCIEA0BATEIBHOCTD ONEPAaTOPOB, BXOAALIUX
B <T€JI0 LMKJIA>, [IOCJIE YErO NPOBEPSAETCS BHIIIOJHEHHE YCIOBHS, 3aIIMCAHHOIO
3a cirykeOHbIM ciioBoM UNtil . Eciiu ycimoBue He coOmrogaeTcsi, UKIT 3aBepIIaeT-
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cs. B mpoTtuBHOM ciiydyae <resno IUKIIa> MOBTOPSAETCS €lle pa3, MOCJIe Yero CHO-
Ba MPOBEPSETCA COONIOIEHNE YCIOBUA. ECTeCTBEHHO <Teno LMKIa> JO0JKHO
COJIEPIKaTh OIEPATOP, BIAUSIONINKI Ha YCI0BHE OKOHYaHHS (IPOIOJKCHHUS), HHA-
4e IUKJI Oy1eT OECKOHEUHBIM.

B kauectBe nmpumepa paccMOTpUM 3a]a4dy IUIAHUPOBAHUS 3aKYIKU TOBA-
POB B Mara3vHe Ha ONPEICICHHYI0 CYMMY, HE IPEBBILIAIONIYIO 3aJaHHON BEJIU-
quHbl. O003HaUNM Yepe3 C U K COOTBETCTBEHHO IIEHY M KOJIMYECTBO TOBapa, ve-
pe3 p — 3aJlaHHYIO0 MPENICIbHYI0 CYMMY, Yepe3 S — 00IyI0 CTOMMOCTh MOKYIIKH.
HauanpHoe 3HaueHHe OOIICH CTOMMOCTH MOKYIKH (S) paBHO HyNIO. 3HaueHHE
npeaeabHOH CyMMBI (p) IOJDKHO BBOJUTHCS C KiaBHaTypbl. HeoOxomumo mo-
BTOPSITH 3alpOC O IEHE M KOJWYECTBE BHIOPAHHOTO TOBAapa, BBIYUCISTH €TO
CTOMMOCTh, CYMMHPOBATh €€ C OOIEH CTOMMOCTBIO W BBIBOJUTH PE3YyIbhTAT HA
DKpaH JI0 T€X MOP, MOKa S HE NPEBBICUT IIPEACIBbHYI0 CyMMY p. B TakoMm ciydae
Ha JKpaH HY>KHO BBIBECTH COOOIIEHHUE O MPEBBIIICHUH MPEICTbHOT0 3HAYCHHUS.
Pemrenue 3Toi1 3aa4 MOXKHO 3aIMCATh B BUJE CICIYIOLIEH TPOrPAMMBI:

Program pr2,;

var c,k, p,s;integer;

begin

writeln(' lpenenbuaa cymMa -'); readin(p);

S:=0;

repeat

writeln (' BeemuTe LEeHy TOoBapa M €r'o KOJIMUECTBO');

readin(c,k);

S:=s+c*k;

writeln (' CTOMMOCTBL MOKYNKM paBHa', S);

until s>p;

writeln(* Obmwas CTOMMOCTE IOKYIIKM IIPEeBEICHIIa IpelelibHy
cymmy);

end.

2.9. TaOynsauusi pyHKUMH U peKyppPeHTHbIE BHIYMCICHUS

[{ukIryecKue OomepaTopbl XOPOIIO PEaTM3yIOT aJITOPUTM TaOyJIAIUH
¢ynkuuii. [Tycts HekoTopas ¢yuakmus Y = f(X) momkra ObITh MpoTaOyIHpOBaHa
Ha otpeske (a,b) ¢ marom h = (b — g / n, rae N — KoMMYECTBO MHTEPBAJIOB Ta0y-
JSIMA. DTa 3aja4a MOXKET OBbITh pellieHa ¢ MOMOIIBI0 OIepaTopa IMKIa C W3-
BECTHBIM YHCIIOM noBTopenuii (oneparopf for):

Program Tabula;

const eps = 1le-5;

var a,b,x,y,h: Real,

n,i: Integer;
begin
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End.
3neck ycnoBue Abs(X) < 1e—Sompezenser 01130CTh MEPEMEHHOM X K HY-
IO ¥ BBEJCHO U MCKJIFOUEHHS BO3MOXKHOCTH TOSIBJICHHs OMIMOKHU "JleneHue

Ha HYJIb' .

PekyppeHTHBIC BBIUMCICHHS OCHOBAaHBI Ha MHOTOKPAaTHOM TTOBTOPHOM
UCTOJIb30BAHUHU OJHOM U TOM e PopMyIbl. Takue BIYUCICHHS Ha3bIBAIOT TAKXKe
UTEpPAIMOHHBIMU. J[JIs1 MX peanu3anyu MCIONB3YIOT IUKINYECKHE MPOrPaMMBI.
M3BecTHa urepannonHas GopMmyia ISl BBIYUCICHHS KBAJPATHOTO KOPHS M3 X:
y[0] =%, y[i + 1] = §[i] + x/V[i]) / 2 nns i > 0. BeruricaeHus MOYKHO IPEKPATHTB,
Koraa Oyaer JocTUTHYyTa HeoOxoaumast ToaHocTh: Abslyi + 1] —yi]) <= Eps.Ilo-
CTaBIICHHYIO 3aJ1ady pelaeT CIeIyromas IporpaMma;

Write(" Beemure ab wun:');
ReadLn(a,b,n);
h:=(b-a)/n;
1:=0; x:=a;
WriteLn('x":8,'y":8);
WriteLn('---------------- Dk
Fori:=1tondo
begin
if Abs(x)<eps  then
y:=1
else
y:=Sin(X)/x;
WriteLn(x:8:3,y:8:3);
X:=x+h;
end;

Parogram MySqrt;
const Eps =1le-5;
var X: Real;

y: Real; {
ys: Real; {
begin

Write(CEntry x: ");

ReadLn(x);

yS:=X;

repeat
Y:=YS;

WriteLn('y =", y);
ys:=(y + x/y)/2;

Tekyllee 3HadyeHue}
Cremywuee 3HadeHue}

until  Abs(ys-y)<Eps;
WriteLn('MySqart(, x,") =", ys);
WriteLn(* Sqrt(, x,") =, Sqrt(x));

End.
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2.10. CTpykTypupoBaHHbIe TUIIBI JaHHBIX. MHOXKeCTBa

MHnooicecmeo — COBOKYIMHOCTh OJHOTHITHBIX 3JIEMEHTOB 0a30BOTO THIA
COOTBETCTBYIOIIAsl MOHATHIO MHOXKECTBA B MaTeMaTUKe ¢ HAOOPOM CBOMCTBEH-
HBIX OTIEPALIH.

Maccué — COBOKYITHOCTh OJTHOPOJHBIX 3JIEMEHTOB 0a30BOTO THUIIA, 0Opa-
HIEHHE K KOTOPBIM BBIMOJHSAETCS C TOMOIIbIO UHJIEKCOB OPIMHAILHOTO THIIA.

3anucvy — COBOKYITHOCTh HEOJHOPOJHBIX 3JIEMEHTOB 0a30BBIX THUIIOB, 00-
pallleHue K KOTOPBIM BBIMOJIHSAETCS C TOMOIIBIO UMEH TOJIEH.

@aiin — COBOKYITHOCTh OJTHOPOJIHBIX JIEMEHTOB 0A30BOT0 THUIIA, JOCTYII K
KOTOPBIM OCYIIECTBIISIETCS MTOCIEA0BATEIBHO.

Padora ¢ mHokecTBaMu. [lepeMeHHbIe MHOXKECTBA JTOJDKHBI OBITH OIU-
CaHbI CIEAYIOIIUM MPEIIOKEHUEM:

var <ums>: set of<6a3oBblil TUIT>;
Harmpumep:

var s: set of 2..n;

d: setof 'a'.. 'z"

JIJist MHOXKECTB OTpEeIeTICHBI TP omeparuu: “+”7, “*” “-" goTopsie 000-
3HAYal0T COOTBETCTBEHHO OOBEIMHECHHE, IEPECEUCHUE U PA3HOCTh MHOXKECTB. C
MX MOMOIIBI0O MOXHO CTPOUTh Pa3JIMYHbIC BBIPAKEHUS MHOXKECTBEHHOTO THUIIA.
Obveounenuem 08yX MHOJICeCma Ha3bIBAETCSI MHOXECTBO AJIEMEHTOB, MPHUHAJ-
Jexanux o0OMM MHOXECTBaM. [lepeceuenuem 08yX MHOJICeCme Ha3BIBACTCS
MHOXECTBO T€X 3JIEMEHTOB, KOTOPbIE MPUHAJJIEKAT OJTHOBPEMEHHO JBYM MHO-
XKecTBaM. PaszHocmblo 08yX MHOJCeCcmeé Ha3bIBACTCSI MHOXKECTBO, COJEpikKaIIee
T€ 3JIEMEHTHI IIEPBOI0 MHOKECTBA, KOTOPBIEC HE SIBIISIFOTCS 3JIEMEHTAMHU BTOPOTO.

B si3pike [lackanb onpeneneHsl clieyone OTHOIICHUH JJI1 MHOYKECTB!

— TPHHAJJISKHOCTH dJIEMEHTa X MHOXECTBY A (x in A);

— paBeHCTBO ABYX MHOXecTB A u B (A = B);

— BKJIIOUEHHE MHOXeCTBa A B MHOecTBO B (A < B);

— HECTpPOroe BKIIOYCHHE MHOXKeCTBa A B MHOKecTBO B (A <= B);

— OTHOLIEHUS >, >=, <,

CaeneM Bce orepalivy HajJ MHOKECTBAMH B CIICAYIOIIYIO TaOJIHILY:

ain M DNEMEHT a NPUHAJIEKUT MHOXKeCTBY M

M1l <=M2 M1 conepxurca B M2

M1 >=M2 M1 Bkmarouaer M2

M1 = M2 M1 1 M2 skBHUBaJICHTHBI

M1 <>M2 M1u M2 HesKBUBAJIICHTHBI

M1+ M2 O60benunenne Maoxkects M1 u M2

M1* M2 [Tepeceuenne muoxects M1 u M2

M1- M2 Paznocts MHOXeCcTB M1 1 M2 (MHOeCTBO 3riemeHToB u3 M1, kotophix HeT B M2)

53



B ITackaie Ha 6a30BbIi THIT HaToXkeHO orpaHudenue (Ord(Min) >= 0) and
(Ord(Max) < 256)rae Min u Max MUHMMaIbHOE M MAKCUMAJIbHOE 3HAUYCHHS THIIA.

IIpumep. IIporpamMmma BBIBOJAUT 3JI€MEHTHI MHOYKECTBA.
Program WrSet;
const MIN=1; MAX =12;
var i: Integer;

S: set of MIN..MAX;
begin
S:=1[2,5..8];
for i:=MIN to MAX do

if i in S then Write(i:3);

End.

2.10.1.CTpokoBbIii THII JAHHBIX

s 06paboTku cTpokoBoi mHMopManmu B Ilackanb BBEEH CTPOKOBBIM
tun naHHbiX. Ctpokoil B [lackane Ha3pIBaeTCs MOCIEN0BATEILHOCTD U3 ONpEe-
JIEHHOT'O KOJIMYECTBA CHUMBOJIOB. KOJIMYECTBO CHMMBOJIOB IIOCIIENOBATENBHOCTH
Ha3bIBACTCA JJIMHOM CTPOKU. CHHTaKCHC!

var s: string[n];

var s: string;
rae N —MaxkCHMaJbHO BO3MO’KHAs JJIMHA CTPOKHM — LEJIO€ YUCIIO B JAANA30-
He 1..255.Ecnu 3T0T mapaMerp OIyIleH, TO MO0 YMOJYaHUIO OH MPUHUMAETCS
paBHBIM 255.

CTpoKOBBIE KOHCTAHTHI 3aIMCHIBAIOTCS KAaK MOCIEA0BATEILHOCTH CUMBO-
JIOB, OorpaHHueHHbIe anoctpodamu. Jlomyckaercss GopMUPOBAHUE CTPOK C HC-
TI0JIb30BAHMUEM 3aITMCH CHMBOJIOB TIO JECITUIHOMY KOy (B BUI€ KOMOMHAIIUY #
¥ KOJIa CUMBOJIA) ¥ YIPABIISIONNX CHMBOJIOB (KOMOWHAIMK " M HEKOTOPHIX 3a-
TJIaBHBIX JJATHHCKUX OYKB).

IIpumep:
'TEKCTOBAsi CTPOKA'
#54#32#61
‘abcde’, *"A™M

[TycToit cumBO 0003HAYaeTCs ABYMS MOIPSJ CTOSIIMMH anocTpodamu.
Ecnu anoctpod BXOIUT B CTPOKY KaK JIUTEPA, TO MPH 3aMKUCH OH YJBAUBAETCS.

IlepemeHHbIE, ONMUCAHHBIE KaK CTPOKOBBIE C PAa3HBIMU MAaKCUMaJIbHBIMHU
JUIMHAMH, MOYXHO MPHUCBAUBATh APYT APYTY, XOTS MPHU MOMBITKE MPUCBOUTH KO-
POTKOI MepeMEHHOMN JUIMHHYIO JTUITHUE CUMBOJIBI OYIyT OTOPOIICHHI.

BeipaxkeHuss tuma char MO>KHO NMPHCBaMBAaTh JIFOOBIM CTPOKOBBIM Tiepe-
MEHHBIM.
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2.11.CTpyKTypUpPOBaHHbIE THUIbI JAHHBIX — MACCUBBI.
OnHomMepHbIE MACCUBBI

MaccuB mpeacTaBisier cOOOW COBOKYITHOCTh CBSI3aHHBIX JIaHHBIX, CO-
CTOSIIIYIO M3 (PUKCHPOBAHHOTO YHCIA DIIEMEHTOB OJHOTO THIA, KOTOPHIA Ha3bI-
BaeTCs Oa306uim. JINs ompeneneHnss MaccuBa I0OCTaTOYHO YKa3aTh ero 0a30BbIid
THII, & TAK)KE YUCIIO SJIEMEHTOB B MacCUBE M METOJ X HyMmeparmu. K anemeHTy
OJTHOMEpPHOTO MacCHBa OOpAIAOTCs Yepe3 WHICKCHYIO NMEPEMEHHYI0, KOTOopas
3aMUChIBACTCS KaK MACHTH(QHUKATOP MaccuBa (MMs) C OJHUM HHICKCOM B KBajl-
patHbIX ckoOKax. OTHOMEPHBIE MACCUBBI XapaKTEPU3YIOTCS CIICTYFOIIIM:

— KaXKIbI{ DJIEMEHT MacCHUBa MOXKET OBITh SIBHO 0003HAUEH M K HEMY HMe-
eTCsl PSIMOM JTOCTYT, T. K. HHJCKC YKa3bIBaeT HA HOMEP AJIEMEHTA B MACCHBE,

— YHUCIIO JIEMEHTOB MacCUBa ONPEACISIETCS PH €0 OMMCAHUU U B Aajlb-
HEUILIEM HE MEHSETCS.

Tun wHIEKCA MOXKET OBITH TOJIBKO MOPSIKOBBIM (kpome longint). Yame
BCETO HCITOJIL3YETCS MHTEPBAIBHBIN TU (IHAIa3oH).

Omnwucanue TATIA MacCUBA 331a€TCs CIEAYIOIINM 00pa3oM:

type
umst muna = array[ cnucox unoexcos] of mun snemenmos;
31ech umss muna — AAEHTH(GUKATOP; CRUCOK UHOEKCO8 — CTIUCOK JTHaIa3o-
HOB 3HAYCHUIN WHIEKCOB WM WX THIIOB, PA3JCJICHHBIX 3aIIITHIMK; MUN dJIeMEH-
moe — OO0 TUIT JTaHHBIX.
OnpenenuTh NEPEMEHHYIO KaK MaCCHB MOYKHO M HEMOCPEACTBEHHO IMPH
ee OmKcaHuu, 0e3 MpeBaPUTEILHOIO OMMCAHKS TUIIA MACCHBA, HAIIPUMED:

var a,bc: array[1..10] of integer;

Takum 06p8,30M, IIpHU OIIKMCAaHHUM MaCCHBa 3aAaCTCA HMs MacCCHUBa, €To
pasMEp U TUII JaHHBIX.

MaccuB MOXXHO ONKCATh q€pe3 TUIIU3UPOBAHHYIO KOHCTAHTY C MCXOOHBI-
MH 3HAYCHHUAMH S3JICMCHTOB

const a array[1..5] of integer = (13, 44, 45, 64, 20);
Ecnu maccuBsl a n b OIIMCAHBbI KaK

var
a = array[1..5] of integer;
b = array[1..5] of integer;
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TO IIEPEMCHHBIC a U b cuurarorcs PAa3HBIX THUIIOB. I[JIH o0ecreyeHusI COBMECTUMO-
CTH HpHMCHHﬁTC OIMMCAHHUEC INICPEMCHHBIX YCPE3 IPCABAPUTCIIbHOC OIIMCAHNUE THUIIA

type
m_type =array[1..5] of byte;

var masl,mas2:m_type;

Ecnu Tumbl MacCMBOB UAEHTUYHBI, TO B IPOrPAMME OJUH MAaCCHUB MOXKET
OBITh MPHUCBOEH APYromy, HampuMep, MOKHO 3amucarth Tak: mas2:=maslB
3TOM Cllydae 3Ha4yeHHs] BCEX MEPEMEHHBIX OJHOr0 MaccuBa MasloOyayT mpu-
CBOCHBI COOTBETCTBYIOIIIMM 3JIEMEHTaM BTOPOTO MaccuBa Mas2.

BmecTe ¢ Tem, Haa MaccuBaMH HE OIPEAEIICHbI ONEpPaldyd OTHOILICHHUS.
CpaBHHBaTh J1Ba MaCCUBa MO>KHO TOJIBKO ITO3JIEMEHTHO.

Tak kak mun, UIymui 3a KIOYEBBIM clioBoM Of B ommcannu mMaccuBa, —
aro6oi tun Ilackanb, TO OH MOXKET OBbITh U IpyruM MaccuBoM. Hampumep:

type
mas =array[1..5] of array[1..10] of integer

Takyto 3amuch MOKHO 3aMEHHUTH 00JI€€ KOMITAKTHOM

type
mas =array[1..5, 1..10] of integer;

Takum 00pa3oM, BOHHKAET MOHATHE MHOTOMEPHOTO MaccuBa. | 1yOmHa
BJIOKEHHOCTH MAacCCHBOB ITPOW3BOJIbHAS, MMO3TOMY KOJIHYECTBO JJIEMEHTOB B
CIIUCKE MHICKCHBIX TUIOB (pa3MEepHOCTh MAacCHBa) HE OTpaHUYCHA, OJTHAKO HE
MO>KET ObITH 00ee 65 5200aiirT.

[TporpamMmMbr 00pabOTKH MacCHBOB BCET/Ia HOCAT MUKIIMYSCKUHN XapakTep.
Taxk, HanpuMmep, BBOJ U BBIBOJ] IAHHBIX B MAaCCHBBI OCYIIIECTBIISICTCS C UCIOJIb-
30BaHHEM IIMKJIA, T. K. Ipoliecc BBoAa (BbIBOA) IMPUXOIUTCS MOBTOPSATH CTOJb-
KO pa3, CKOJIBKO AJIEMEHTOB COICPKUT MacCHB. PacCMOTpUM MpUMEp IpOorpam-

MBI C BBOJIOM U BBIBOJIOM OJTHOMEPHOI'O MacCHBA.
Program pr1,

const n = 5;

type mas = array[l...n] of integer;

var
a: mas;
I : byte;

begin
writeln(' BBEOUTE BJIEMEHTH MaccuBa');
for ;=1 to n do readIn(ali]);
writeln(' BEIBOI BJIEMEHTOB MacCHuia.');
for ;=1 to n do write(a[i] : 5);

end.
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Ipumep. Ilporpamma ayis onpeneneHus CyMMbl 3JIEMEHTOB MAacCHBa C

HCIIOJIb30BAHUEM IIHUKJIA C IIPEAYCIOBUEM.
program SumAurrl,;
type TArr = array[1..5] of Real;
var A: TArr,
i Integer; S: Real,
begin
Write('A[1..5]: ;i := 1,
while i <=5 do begin Read(A[i]); i :=i + 1 end;

S==0;i:=1;

whilei<=5dobeginS:=S+AJi];i:=i+1end ;
WriteLn('S =", S);

end.

OcobeHHo yn00€eH npu paboTe ¢ MacCMBaMM OINEpPaTop IMKJIA C U3BECT-
HBIM YUCJIOM oBTOpeHuii for. HamoMHuuM CTpyKTypy omneparopa:

for i:=eltoe2doS,

rjae | — mapameTp IHKIIA, MPOCTas MepeMeHHas MOpSIKOBOTO Tuma, el, e2 —
BBIP@XEHMUS, ONPEAEIIAIONINE COOTBETCTBEHHO HAYaJIbHOE U KOHEYHOE 3HAYCHUS
napaMerpa i; S —omneparop, BITOJHIEMbIH B IUKJIE. TUIIBI IepeMeHHBIX |, €1lu
€2 I0JDKHBI COBITAIATh.

Jld 3apanusd pasMepoB MacCMBOB MOYKHO MPUMEHATh UMEHOBAHHBIE KOH-
cranTbl. Huke mnpuBeneH mpuMep NPUMEHEHUS MMEHOBAHHOW KOHCTAaHTBHI U
oreparopa UMKJIAa C U3BECTHBIM YHMCJIOM MTOBTOPECHUM JJIsI ONPEICIICHUSI CYMMbI
AJIEMEHTOB MacCHUBA.

program SumaArrz2;

const N =5;

type TArr = array[1..N] of Real,

var A: TATrr;

I Integer,;
S: Real;

begin

Write('A[1..5]: ;

fori:=1to N do Read(A[i]);

S:=0;

fori:=1toNdo S:=S + Ai;

WriteLn('S =", S);

end.

2.11.1.1Tonck MEHMMAJIBLHOTO (MAKCHMAJBLHOI0) 3JIeMEeHTa MacCHBA

ANropyuT™ MOMCKA: JAENAETCs MPEAIO0JI0KEHNE, YTO NIEPBBIN AIEMEHT Mac-
CHBa SBIISICTCSI MUHUMAJIbHBIM (MAaKCUMAIIbHBIM), 3aT€M OCTAJIbHBIC JIEMEHTBI
MacCcUBa CPaBHUBAIOTCS C 3TUM 3yeMeHTOM. Ecnu oOHapy)uBaeTcsi, 4To IpoBe-
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psieMbIii yiIeMeHT MeHbIie (00JIbIIe) MPUHATOTO 32 MUHUMAJIbHBIA (MaKCUMaJIb-
HBII), TO 3TOT JJIEMEHT NPUHUMAETCS 3a MHHHMAJbHBIA (MaKCUMAaJbHBIN) U
IIPOIOKAETCS ITPOBEPKA OCTABIIUXCS SJICMCHTOB.

M = A[1];
for i:=2to Ndo
if Ali] <M then M := A[il;

2.11.2. BoruncjieHue Npou3BeaeHNsl 3JIEMEHTOB MacCHBAa

@®parMeHT IporpaMmMsl JOCTATOYHO MPOCT:

P:=1; for i:=1toNdo P :=P * A[i;

2.11.3. BoiOopKka 3/jieMEeHTOB MacCHBa

CocTaBuUTh MporpaMMy IMOJICUETa KOJUYECTBA MOJIOKUTEIBHBIX 3JIEMEH-
TOB MaccHBa, cocrosmiero u3 103memMeHToB.

TekcT mporpaMMBsl:

program mass;

var k, i : integer,

a: array[1..10] of integer;

begin

fori:=1to 10 do

begin
writeln(’ BeeauTe 3JIEMEHT MaccuBa');
readin(alfi]);

end,

writeln(’ DJIEMEHTH MCXOIHOTO Maccusa');

fori;=1t o 10 do
write (a[i]," );

writeln;

k:=0;

fori:=1to 10 do
if a[i]>0 then k:=k+1;
writeln(’ KommuectBo paeHo',K);
end.

Haiitn 3Ha4yeHue u HOMCD HanOOJIBIIETO 3JIeMeHTa B MaccuBe u3 10 ne-
JJOYHUCJIICHHBIX 3JICMCHTOB.

TexcT nmporpaMMsl:
program mas4,
var n, m, i : integer;
a: array[1..10] of integer;
begin
for i:=1 to 10 do
begin
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writeln(’ BeeauTe 3JIEMEHT MaccuBa');
readin(ali]);
end;
writeln(’ DJeMeTH MCXOIOHOTO Maccura');
fori:=1to 10 do
write(ali]), ' ");
writeln;
m:=a[1]; n:= 1,
fori:=2 to 10 do

if a[i]>m then
begin
m:= a[i;
n :=1i
end;
writeln(’ MakCyMaJIbHBEIA —~ 2JIEMEHT pasBed, M, M UMEEeT [IOPSIKOBBIA
HoMep), N);
end.

2.11.4. CopTupoBKa MaccuBa

ITon copTUpOBKOM MaccuBa MOJAPA3yMEBAETCS MPOLIECC IEPECTAHOBKU €TI0
AJIEMEHTOB C IEJIBIO YITOPSIAOYMBAHUS UX B COOTBETCTBUHU C KaKUM-JINOO KpUTe-
pueM. CopTUpOBKA MPOBOJUTCS HA OCHOBAHUM CPABHEHUSI 3HAYEHUI 3JIEMEHTOB
MacCHUBa JIpyT ¢ IpyroM. MoXHO CpaBHUBAaTh 3HAUYEHUS LIEJIbIX, BEIIECTBEHHBIX,
CHUMBOJIbHBIX, CTPOYHBIX Y IPOU3BOJHBIX OT HUX THUIIOB.

2.11.5. CopTpoBKa MeTOI0M NPSIMOT0 BHIOOpPA

ANTOPUTM COPTHUPOBKH MACCHBA IO BO3PACTAHUIO METOJIOM MPSMOTO BbI-
O0opa MOXeT OBbITh MPEJACTABIEH CIEAYIOITUM 00pa3oM:

1. TlpocMaTprBasi MacCHMB OT TEPBOTO SJIEMEHTA, HAUTH MUHUMAIBHBIA |
TIOMECTUTH €r0 Ha MECTO TIEPBOT0 3JIEMEHTA, a TIEPBBI —Ha MECTO MUHUMAILHOTO.

2. TlpocmarpuBass MacCUB OT BTOPOTO 3JIEMEHTA, HAWTH MUHUMAIILHBIA U
TIOMECTUTH €r0 Ha MECTO BTOPOTO AJIEMEHTA, & BTOPO — Ha MECTO MUHHUMAJIBHOTO.

3. U tak manee 10 MOCIEAHETO YJIEMEHTA.

JlJiss TeMOHCTpaIui PacCMOTPUM TMPOTPaMMy COPTUPOBKH MaccuBa Iie-
JIBIX YUCEJT TI0 BO3PACTAHMIO (TSI KOHTPOJISI BHITIOJIHEHUST aJITOPUTMA IIPOTPaM-

Ma BBIBOJHUT MAaCCHB II0CIIE€ Ka)KI0r0o 0OMEHa 3JIEMEHTaMu).
Program sort1;
Const size=5;

Var
a: array[1..size] of integer,;
I: integer; { HOMEp BJIEMEHTa, OT KOTOPOTO BeIeTCs IIO-

VMICK MIVHVIMAJIBHOTI'O SJ'IeMeHTa}
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min: integer; { HOMEp MMUHMMAJIBHOTO 3JIEMEeHTa B UYacTu

MaccuBa OTI| IO BepxHEeM I'pPaHuIEl Maccusa}

J: integer; { HOMEp 3JIEMEeHTa, CPaBHMBAEMOT'O C MMHMMAJIBHBIM}

buf: integer; { O6ydbep, MCHOJIL3YEMHl NIPpK OOMEeHEe 3JIeMeH-
TOB MacCuBa}

k: integer;

begin
writeln(* CopTupOBKa Maccuea');
write(* BeemmrTe uepes npobest, Size:3, LeJILIX B OIHOM

CTPOKE VM HaXMMUTe KIlaBUIY BBOJ:[’);
for k:=1 to size do read(a[k]);

writeln(* CopTuposka’);
for i:=1 to size-1 do
begin
min:=i;
for j:=i+1 to size do
begin
if a[jJ<a[min] then min:=j;
end,

buf:=a[i]; ali]:=a[min]; a[min]:=buf;
for k:=1 to size do write(a[k],” *);
writeln;

end; end.

2.11.6. CopTpoBKa METOIOM NMPSIMOT0 00MeHa

B ocHOBe anroputMma JeXHUT OOMEH COCEIHHX DJIEMEHTOB MaccuBa. Kax-
OBl DIIEMEHT MaccuBa, HAYMHASL C TEPBOTO, CPABHUBACTCS CO CICAYIOUIMM, U
€CJIM OH OOJIBIIE CIETYIOUIETO, TO 3JIEMEHThI MEHSIOTCS MecTaMu. TakuMm o0pa-
30M, 3JIEMEHTHI C MCEHBIIUM 3HAYCHHUEM IIOJBUTAIOTCS K Hadaly MacCHBa
(BCILIBIBAIOT), @ DIIEMEHTHI ¢ OOJBIINM 3HAYEHHEM — K KOHIy MaccuBa (TOHYT),
MI03TOMY 3TOT METOJ HHOT/IA Ha3bIBAIOT <ITy3bIPHKOBBIM>». DTOT MPOIIECC TOBTO-
psieTcsl Ha eAMHUIY MEHBIIIE pa3, YeM 3JIEMEHTOB B MaccuBe. Hinke mpencras-
JIeHa MPOrpaMMa COPTUPOBKU MAacCHBA IENbIX YUCEI 10 Bo3pactaHuto. Jlis ne-
MOHCTpPAllMM TIpoIlecca COPTHPOBKH MPOrpaMMa BBIBOAWT MACCHB TIOCIE

Ka)KI0TO [MKJIA OOMEHOB.
Program sort2;
const
Size=5;
Var
a: array[1..size] of integer,;
I integer; { CUETUUK LIUKJIIOB}
buf: integer;
k: integer; { TeKyIUM MHIEKC BSJIEMEeHTa MacCHuBa}
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begin
writeln(* CopTUpPOBKAa MAacCCUBa METOIOM IIy3HpPbKA');
write(* BeemmTe uepes npobes, Size:3, LeJIbIX B OIHOM
CTPOKE U HaXMMUTE KJIABMIIY BBOX);
for k:=1 to size do read(a[k]);

writeln(* CopTuposka’);
for i:=1 to size-1 do
begin
for k:=1 to size-1 do
begin
if a[k]>a[k+1] then
begin
buf:=a[k];
a[k]:=a[k+1];
a[k+1]:=buf;
end;
end;
for k:=1 to size do write(a[k],” *);
writeln;
end;

end.

2.11.7. llouck B MaccuBe

[Torick OCYIIECTBISIETCA TIOCTEIOBATENBHBIM CpPaBHEHHUEM JJIEMEHTOB
MaccuBa ¢ 00pa3IoM A0 TeX Mop, TOKa He OyAeT HalJICH AJIIEMEHT, paBHBIA 00-
pasily, Uiy He OyJyT MPOBEPEHBI BCE JIEMEHTHI. AJITOPUTM MPOCTOTO nepedopa
NPUMEHSETCS, €CJIN JIEMEHTHI MaCCUBA HE YIIOPSIOUYEHBI.

Paccmotpum nporpammy noucka B MaccuBe 1enbix uncen. [lepeGop aie-
MEHTOB MaccuBa ocyiiecTBisieT nHCTpykuuss REPEAT, B Tene koTopoit HHCT-
pykmus |[F cpaBHMBaeT Tekymuii 3IEMEHT MacCcuBa ¢ 00paslioM U IPHUCBAUBACT
nepeMeHHON Naiden 3HadeHue true, eciam TEKyIIUi AJIEMEHT paBeH oOpasily.
[{ukn 3aBepuiaercs, €cad B MacCMBE OOHApPYKEH SJIEMEHT, paBHBIA 00pasily,
WIA €CITU TIPOBEPEHBI BCE AJIEMEHTHI MaccuBa. [0 3aBeplieHnH MUKIA Mo 3Ha-

YeHHIO repeMeHHor found MoXHO onpeaenTh, YCIEIIeH MOMCK HIIN HET.
program poisk;

var

massiv: array[1..10] of integer; { MaCCUB LIeJIbX}
obrazec: integer; { obpaszel mjasa [oMCKa}

naiden: boolean; { NpM3HAK COBIAIEeHuUsa C obpaslLom}
i integer;

begin

writeln(’ Beemure uepes npobes 10 wLesbX 3JeMeHTOB Mac-
CMBa M HaXMUTE KJaBMIy BBOIA');
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fori:=1to 10 do
read(massivli]);
write(' BeemuTe of6pasel mjid noucka');
readin(obrazec);
naiden:=false;
i:=1;{ npoBepseM C NepBOTO 3JIEeMEHTa MacCuUBa}
repeat
if massiv[i]=obrazec then naiden:=true else i:=i+1;
until (i>10)or(naiden);

if naiden then writeln(’ CoBrnameHue C  BJIEMEH-
Tom,i: 3, [MOMCK 3aBeplieH)
else writeln(’ CoBrnameHun c obpasuoMm HeT');

end.

2.12.IloagnporpamMmsl, MOJIb30BaTeJIbCKUE NPOLEAYPHI U GyHKINHU

CTpyKTyphl OnKcaHus Npoueayp U QYHKIUNA 10 HEKOTOPOU CTETEHH T10-
X0XHM Ha CTpYKTYypy llackanmb-mporpaMmbl. y HUX TaKK€ MMEIOTCS 3aroJIOBOK,
pas3fen ONMCAHWUK U WCHOJIHSEMas 4acTh. Pa3nenn onucaHuil COOEPKUT TE Ke
NOAPA3/EIbl, UYTO U pa3/iesl ONUCAHUN MPOrpaMMbl: OMUCAHUSI KOHCTAHT, TUIIOB,
METOK, TIporieayp, PyHKumii, nepeMeHHbIX. VIcroyiHsieMas 4acTh COJEPKUT COO-
CTBEHHO OIlepaTophl mpouenyp. Popmart onvcaHus TPoUeaypbl UMEET BU/T

procedure ums npouenyps! (popmaibHBbIE MapaMeTPHI) ;

paszesr ONMCaHu NPOLETyPhI
begin
UCTIOJIHSIEMAs YaCTh MPOLEAYPbI
end;

dopmar onucanus PyHKIIHH:
function mms @ynxyuu (popmaabHbie napamempst). THN PE3yJIbTATA;
paszen onucanuii QyHKIUU
begin
UCTIONHSIEMAas 9acTh QyHKITUH
UMS QYHKYUU:= pe3yibmam,
end;

dopMasnbpHble TapaMeTphbl B 3arojOBKe MPOIEeAyp U (yHKIMI 3anuchiBa-
I0TCS B BUJIE

var ums rnapaMmeTpa: uMs THUIIA;

Y OTHENSIOTCS APYr OT Apyra TOYKOM ¢ 3ansaTou. KiroueBoe cioBo var MoxxeT
OTCYTCTBOBAThH JIJII BXOJHBIX MAPAMETPOB, & 051 BLIXOOHBIX — OO0JHNCEHO OblMb
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obs3amenvro. Eciu mapaMeTpbl OJJHOTUITHBI, TO UX UMEHA MOXKHO TIEPEUHCIISITh
4yepes3 3amsiTylo, YKas3biBas oOiee uisi HuX ums tuna. [Ipu onmcanum napaMer-
POB MOKHO MCHOJIB30BaTh TOJIBKO CTAHIAPTHBIE UMEHA TUIIOB JINOO MUMEHA TH-
OB, OMpPEJIETICHHbIE C MOMOMIBI0 KOMAaHIbl Type, BBI3BIBAIOIIEH MPOTrPaMMEI.
Criucok (hopMabHBIX TAPAMETPOB MOXKET OTCYTCTBOBATb.

BEI130B mIporIeAyphl MTPOU3BOAUTCS ONEPATOPOM, MMEIOIINM CIICTYOTHIA
dbopmar:

uMsl npoyedypsi (CIIUCOK paxmuuecKux napamempos);

Cnucok ¢axkmuueckux napamempos — 3TO UX NEPEUUCIICHUE Yepe3 3arsi-
Tyto. [Ipu BbI30Be (pakTHyeckHe mapameTpbl Kak Obl MOACTABISIOTCS BMECTO
(bopMalIbHBIX, CTOAIIMX HA TEX K€ MECTax B 3arojoBke. Takum oOpa3oM Mpowuc-
XOJUT Tepesaya BXOJHBIX MapaMeTpPOB, 3aTE€M BBIMIOIHSIOTCS ONEpPaTOPhl UC-
MOJHSIEMON YacCTU NPOLIEAYpPHI, MOCIE Yero MPOUCXOIUT BO3BpAT B BBI3bIBAIO-
il 6710K. [lepemada BEIXOHBIX MapaMeTPOB MPOUCXOIUT HEMOCPEICTBEHHO BO
BpeMs pabOThI UCTIOTHAEMOMN YaCTH.

Boi3oB ¢ynkuuu B [lackanb MOKET MPOU3BOJUTHCS aHATIOTMYHBIM CIIOCO-
O0M, KpOME TOr0, UMEETCSI BOBMOXHOCTh OCYIIECTBUTH BBI30B BHYTPH KaKOTO-
a100 BbIpakeHHs. B yacTHOCTH, UMSI PYHKIIMHM MOXKET CTOATH B MPAaBOW YaCTH
oreparopa NpUCcBavBaHUM, B pa3zelie yCIoBUil onepaTtopa if u T. 1.

Jlist mepenayr B BBI3BIBAIOIIMN OJIOK BBIXOJHOTO 3HAUY€HUS (DYHKIIMU B
UCIIOJIHSIEMOM YacTh (yHKUIUU TIEpe]l BO3BPATOM B BBI3bIBAIOIIUN OJIOK HEOOXO-
JTUMO MIOMECTUTD CIEAYIONIYI0 KOMAaH/Y:

UMS QyHKYUU . = PE3yNbTarT;

[Tpu BBI30BE Mpouenyp U GYHKIUNH HEOOXOAUMO COOIIIOAThH CIEAYIOLINE
npaBuIa;

— KOJMYECTBO (PaKTUYECKUX MapaMeTpOB JODKHO COBNAAATh C KOJIHUYe-
CTBOM (hOpMAJIbHBIX;

— COOTBETCTByMOIIUE (aKTHUYeCKHue U (HOpMalbHbIE MapaMeTphl JOJKHBI
COBMAJIATh MO MOPAJKY CIICJOBAHMS U O THUITY.

[Ipouenypsl U QyHKIMU TOJKHBI 00J1a7aTh ONpPEAEICHHON HE3aBHCHMO-
CTbIO B CMBICIIE HCIIOJIb30BAaHMS MEPEMEHHBIX, TUIIOB U KOHCTaHT. B cBs3m ¢
3TUM BO3HHUKAET HEOOXOAMMOCTh pa3felisiTh JaHHBIE Ha 2100aibHble U JOKALb-
Hble TI0 UX TIOCTYITHOCTH U3 APYTUX HOIIPOTPAMM.

I'nobanvHble — HTO T€ KOHCTAHTHI, TUIIBI U NEPEMEHHBIE, KOTOPbIE 00bSB-
JeHbl B MPOrpaMMe BHE OMHUCAHMSI MPOLETYypbl U PYHKIMH U O UX OMHCAHUS.
OHM TOCTYIHBI BBI3BIBAIOIICH MPOrpaMMe 1 BbI3bIBAEMON MOMIPOrpaMMe.
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JlokanvHvie KOHCTAHTBI, THUIIbI U ICPEMCHHBIC CYIMICCTBYIOT TOJIBKO BHYT-
pH MOANPOTpaMMBbl, B KOTOPOH OHM OMHCAHBI Yepe3 pa3aesbl OOBABICHUN WU
4epe3 CIIMCOK Cl)OpMaHBHBIX napaMcTpoOB. Onn AOCTYIIHBI TOJIBKO ITOAIIPOIpam-
M€, B KOTOpOﬁ OHH OITMCaHBI.

PaCCMOTpI/IM HCIIOJBb30BaHUC MPOLCAYPhI HA IIPUMEPE IIPOrpaMmbl IMOUC-
Ka MaKCUMyMa M3 JIBYX LCJIbIX YHUCCII.

var  x,y,mn . integer;

procedure MaxNumber (a,b :integer; var max : integer  );

{B 3aroJIoBKe NpolenypH a,0- BxomHele mapameTprr, MaX- BHEXOIHOM
napameTp};

begin{ wnauano npouemyper}

if a>b then max:=a else max :=Db;

end;{ xonew npouenyps}

begin{ wnauaso ocHoBHOM nporpamMmb}

write(' Beemure x,y );

readin(x,y);
MaxNumber(x,y,m); { bopMasbHE MapamMeTp a- IojlydaeT 3Hade-
Hue x,b- nosmyuaer 3HaueHue Y npyM BEIBOBE MNPOLENYyPH, M- Mojyda-

eT 3HaueHue pes3ysbTaTa M3 NpOoLenypH uepes mnapamerp max};
MaxNumber(2,x+y,n);
writeln(‘'m=",m,'n=",n);
end.{ KoHel OCHOBHOM NPOT'PaMMbI}

AHaOTUYHO 3a7a4y, HO YK€ C HCIOJIb30BaHHEM (PYHKIIMNA, MOXKHO pe-
IUTH TAK:

var Xx,y,mn . integer;

function  MaxNumber(a,b: integer) : integer;
var max: integer;

begin { Hauajo GyHKLuUM}

if a>b then max :=a else max :=b;

MaxNumber := makx,;

{vma dyHKUMM NoNyuyaeT 3HaueHMe pes3yJjbTaTa LeJjioro THUIal
end; { xonen odyukuMM}

begin { Hauano ocHoBHOM mnporpamMe}
write(' Beemure x,y ");
readin(x,y);
m = MaxNumber(x,y);
{® ocHoBHOI mporpammMe pPe3ysbTaT (QYHKLMM KONUPYETCS B MepeMeHHy© M},
n .= MaxNumber(2, x+y);
writeln(‘'m=",m,'n=",n);
end.
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PexypcuBHBIE IOANPOrPaMMBI

Pexypcus — 310 crmoco® opraHu3anuy BRUUCIUTEIHHOTO TpoIiecca, Mpu
KOTOPOM MOAMporpamma oOpaiaercsi cama K cede, Ho ¢ 6oJiee «IpoCThIMU» Ia-
pameTtpamu (M3MeHeHHBIMH). [Ipumep Boruncienus ¢akropuana yuciaa (N! = N

(N-1)") Cc pekypCHBHBIM BBI30BOM (DYHKIIHH:
Program recl;
Function fact (n : word) : word;

Begin Ifn=0then fact:=1 else fact.=n*fac t(n-1); End;

Begin

Write(" Beemure uucso ‘); ReadIn(n); Write(* dakTopMall uymc-
aa‘,n, pasen: ‘fact(n))

End.

B mpakTuueckunx 3agadax riayOuMHa peKypCHBHBIX BBI3OBOB JOJKHA OBITh
KOHEYHa M HeBenMKa. bonbmias riyOMHa peKypCHBHBIX BBI30BOB MPHUBOAMT K
nepenojHeHuto creka. Kpome Toro, mogo0HO onepaTtopaM IMKIA, peKYpPCHUBHBIE
BBI30BBI MOTYT IPUBOJUTH K <«GAlMKINBAaHUIO». UTOOBI H30€kaTh 3TOrO, B Tele
npoueAypsl UiM (YHKIUU JOJHKHO OBITh HEKOTOPOE YMPABISIOUIEE YCIOBHE C
BETBBIO, HE COJEpIKallell peKypCUBHBIA BBI30B. JTa BETBb OYAET ONpENeisTh
orpaHHYeHHE peKypcuu (rpaHUYHOE YCIIOBHE).

PexypcuBHble npoueaypsl 3QpGeKTUBHBI TPU pabOTe CO CIOKHBIMH JIUHA-
MUYECKUMH CTPYKTYpaMH JIaHHBIX: CIIUCKaMH, IEPEBbsIMH, rpadami.

2.13.Daii1oBbIA THI JAHHBIX

Onwucanue Tuna Var <ums daiinosoii nepemennoi>: file of <Mms 6a3o-
BOT'O TUTA (THIIA DIIEMEHTOB (aiina)>

Wmst mepeMeHHO# (pailioBOro THIa MPUHATO HAa3bIBATh JI02UYECKUM UMe-
Hem hatina. VIMEHHO 3TO MMs MCIOJIB3YETCS B MporpaMme Inpu oOpallleHuu K
ero anementaMm. Kpome toro, y ¢aiina ecte uMs, IoJ KOTOPbIM OH (pUTypupyeT
B OC — @usuueckoe ums. YCTaHOBIIEHUE CBSA3H 'JIOTHYECKOE UMA — (DU3HUECKOe
UMsI" BBITTOJTHSIETCS CienualbHON npoueaypoi (Assign).OqHo norndeckoe uMs
MO’KHO CBSI3bIBAaTh B Pa3HOE BPEMsI C pa3HbIMHU (PM3UUYECKHUMH, a 3TO O3HAYAET,
YTO MPOrpaMMy MOXHO HaIlMCaTh TaK, 4TO €€ He HaJ0 OyJeT nmepeaenbiBaTh Npu
cmene umenu (aiina B OC uinu npu padoTe ¢ Apyrum (hansaom.

Omnepauun ¢ ¢ainamMu peaau3yroTcsi 0OpalleHueM K CTaHIapTHBIM Ipo-

neaypam:
Assign(F, FName)Cas3biBaeT toruueckoe ums (aitna F ¢ ero ¢pmnaecknm nmenem FName
Reset(F) OtkpsiBaeT Qaitn F mist BBoa
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Rewrite(F) OtxpeiBaeT Qaiin F 11 BeIBOAA

Close(F) 3akpsiBaeT (aitn F

Read(F,R) UYrenwue rnemenTa daiina F B mepemennyio R

Write(F,R) 3amuce snemenTa (aina A u3 nepemeHHon R

Eof(F) Bo3ssparaer Oynesckoe 3HaueHue "Konen ¢aiina”

Eof(F) BosBpaiaer OyneBckoe 3Hauenue "Konen ¢aitna” qs ¢aitna F
Eoln(F) BosBpamaer OyneBckoe 3nauenue "Koner crpoku” mms daiina F

IIpumep. Ilepenanpasnenue BBoA.

Data.txt:

program InpRedir;
var Ch: Char;
begin
Assign(Input, 'Data.txt’); Reset(Input);
while  not Eof(Input) do
begin
Read(Ch);
Write(Ch);
end;
end.

AB
CDE

DKpaH MOHUTODpA:

AB
CDE

IIpumep. Ilepenanpasiienre BbIBOAA.

Knasuartypa:

program OutRedir;
var Ch: Char;
begin
Assign(Output, 'Data.txt’); Rewrite(Output);
while  not Eof(Input) do
begin
Read(Ch);
Write(Ch);
end;
end.

abc<Enter>
12345<Enter>
<Ctrl+Z><Enter>

Data.txt:

abc
12345
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PaccmoTtpum enié mpumep, WLTIOCTPUPYIONINI paboTy ¢ TEKCTOBBIM (haii-
joMm. IlycTe TpeOyeTcs olleHuTh 00BEM TEKCTa PYKOIMCH, 3alTMCAHHOTO Ha JIUCK
B TaK Ha3bIBa€MbIX M3AATEIbCKHUX JIUCTaX, koTopble BMemiaoT no 40 000cum-
BOJIOB. B mporpamme peanusyeM uiero mojacyeTa oOIero KoJam4ecTBa CHMBOJIOB
B TEKCTE PYKOIHUCH, TTOKA HE JOWIeM 10 KOHIa (haiiyia, a 3aTeM MPHU BBIBOJIE OT-
BETa HaKoOIJIeHHOe KonnuecTBo mojaenuM Ha 40 000.

program Rukopis;

var FTxt: Text;

s: String;
sum: Longint;

begin

Write(' Beemnure mmsa odainna: '); ReadIn(s);

Assign(FTxt, s); Reset(FTxt);

Sum :=0;
while  not EOof(FTxt) do
begin

ReadIn(FTxt, s);
Inc(sum, Length(s));
end;
Close(FTxt);
WriteLn(" 06wem ="', sum/40000:6:2,' M30aT. JIUCTOB');
end.

2.14.Pa6oTa c AByMepHbIMU MaCCUBAMM

2.14.1 . leiicTBHUs HAX 3JIeMEHTAMH MacCHBa

[Tpu paGote ¢ IByMEpHBIM MaCCUBOM YKa3bIBAaIOTCS JBa MHACKCA, HANIPHU-
mep, B[4,4]. UHaekcupoBaHHbBIE 3JIEMEHTHl MACCUBA HA3bIBAIOTCS MHICKCHBIMHU
MEPEMEHHBIMU M MOTYT OBITH MCITOJIb30BAHBI TAK JK€, KaK M MPOCTHIC TTEPEMEH-
HbIE, HAIIPUMEDP, OHU MOT'YT HaXOAUTHCI B BBIPAXKEHUAX B KaUECTBE ONEPaHIOB,
HCIIOJIb30BAaThCA B omneparopax for , while , repeat , BXOOUTH B Ka4€CTBE I1apa-
METPOB B orneparopsl read , readin , write , writeln ; M MOXXHO IIPHUCBanBaTh
JT00BIC 3HAYCHUS, COOTBETCTBYIONTUE UX THUITY.

KonupoBanuem MacCUBOB HA3bIBAETCA MPUCBOCHHME 3HAUYEHUN BCEX dJie-
MEHTOB OJHOI'0 MAacCHBa BCEM COOTBETCTBYIOIIMM DJIEMEHTaM JAPYroro Maccu-
Ba. KonnpoBaHrne MOKHO BBINOJIHUTH OJHUM ONEPATOPOM IPUCBAWBAHUS, Ha-
npumMep, A:=B, eciu MaccuBbl WJACHTUYHBI MO CTPYKTYpE, WIH C MOMOUIbIO
oreparopa for I03J1€MEHTHO:

Fori:=1to5do
Forj:=1to 7 do
Alijl:= B[iJ;
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PaccmoTtpuMm 3amauy (hopMUpOBaHMS OJHOMEPHBIX MACCHBOB M3 JaHHBIX
AByMepHOro maccuBa. Ilycte M mpousBoauTeseil 00eceunBaOT OHOPOTHON
npoaykuueir N morpeduteneii. 3agana marpuna C[i,j], i=1..M, j=1..N 00béMoB
MIOCTABOK I-TOTO MPOM3BOIMTENS |-TOMY MOTpeOuTento. OnpenennTs 00bEMBI

MTOCTABOK TI0 MPOU3BOUTENSIM, IT0 TTOTPEOUTESIM U 00N 00BEM TTOCTABOK.
program ProCons;

const M=3; { KosiMuecTBO MNPOM3BOIAMUTEJIEN }
N = 4; { KosimuecTBO mnorpeburesen }
type TRow = array [1..N] of Real;
TCol = array [1.M] of Real,
TMat = array [1.M] of TRow;
var C: TMat; { MaTpulla OCTaBOK }
Pro: TCol; { BeKTop MOCTAaBOK I[10 MNPOU3BOOMTEJIAM }
Con: TRow; { BexTop IOCTaBOK IO IOTPEeOUTEsIAM }
i: Integer; { MHOEKC NPOM3BOIUTENIS }
j: Integer; { NHnekc noTpeburernd }
V: Real; { O6umtt 06BEM MOCTABOK }
begin
{ Beom maHHBX }
WriteLn(' Beemure maunnee (, M, crpok no ', N,' 3JIeMeH-
ToB).");
for i:=1 to M do
begin
for j:=1 to N do Read(Cli,j));
ReadLn;
end;

{ Omnpenenenue BexTopa Pro}

for i:=1 to M do
begin

Pro[i] :=0;

for j:=1 to N do Pro[i] := Pro[i] + C[i,j];
end;

{ Onpenemnenme BexrTopa Con}

for j:=1 to N do
begin

Con[j] :=0;

for i:=1 to M do Conlj] := Conlj] + Cli,j];
end;

{ Ompemenenue obmero o6bBEMA MOCTABOK }

V :=0;

for i:=1 to M do V:=V + Proli];

{ BuBOm maHHLX }

WriteLn;

for j:=1 to N do Write(j:6);

WriteLn;

for i:=1 to M do

68



begin

Write(i:2);

for j:=1 to N do Write(CJi,j]:6:1);

WriteLn(Pro[i]:8:1);

end;

Write(' );

for

j=1 to N do Write(Conlj]:6:1);

WriteLn(V:8:1);
end.

2.14.2 JleiicTBUS HAJl HAEHTUYHBIMH JIBYMEPHBIMU MACCHBAMH

Bobipaxenue PesyabTar
A=B True, ecnu 3HaYEHUE KAXKJOTO AJIEMEHTa MaccuBa A paBHO

COOTBCTCTBYIOILIEMY 3HAYCHHUIO 3JICMCHTA MaCCHUBa B.

A<>B True, ecin x0T OBl OHO 3HAYEHHUE DJIEMEHTA MaccuBa A He

A=

PaBHO 3HAYCHUIO COOTBCTCTBYIOLICTO 3JICMCHTA MaCCHBaA B.
Bce 3Hauenus simemeHToB B IMPHUCBAUBAIOTCA COOTBCTCTBYIO-
MM 3JICMCHTaAM MacCCHUBa A. 3HaueHus 3JIeMEHTOB MaccuBa B
OCTAarTCA HCU3MCHHBI.

2.14.3.Ucnosb30BaHue NMPoueIypbl BBOAA U NPOLeIyPbl BIBO/A 3JIEMEHTOB
ABYXMEPHOI'0 MAacCCHBA

PROGRAM P rimer 2

const M = 2; { KosiMuecTBO CTPOK B Maccuee }
N=3;{ KosmuecTBO CTOJIOIIOB B MacCHUBE }

type T = Array [1..M,1..N] of Integer;

var A :T;

PROCEDURE Wwod_Mass (var S: T);

{ llpouenypa BBOIA C KJABMATYPH 3JIEMEHTOB MAaCCHEA }
{ npouenypa C napaMeTrpamn}
{S- rnapaMeTp, BHEISHBAEMH [10 ampecy}
var i,j: Integer;
BEGIN
WriteLn (' Beemure Maccus.');

Fori:=1to M do
Forj:=1to N do
begin Write (' Beemure S[\i,)), 1 );

ReadLn (S][i,j]); end;
END;
PROCEDURE Wywod_Mass (S: T);

{
{

Mpollemypa BHBOJA HA SKpPaH 3JIEMEHTOB MacCHBA }
npolenypa C napaMeTrpaMu }
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{S- rnapaMeTp, BH3I3HBAEMBEIM 10 3HAUESHUI }
var i,j: Integer;
BEGIN
WriteLn (' BoT Bam Mmaccwus:');
Fori:=1to M do
begin Forj=1toN do White (S]], Y; WriteLn end
END;
BEGIN

Wwod_Mass (A);{ Buzor npolenyps BBOJA 3JIEMEHTOB MaCCHUBa}

Wywod_Mass(A){ Brisos mnpolenyps BHEBOJA 3JIEMEHTOB MaCCHUBa}
END.

2.15.CrangapTHsblii Mmoayab Graph

Monyme Graphnpennasznaden ais paboThl ¢ MOHUTOPOM B Tpadrueckom
pexume. B 3ToM pexume Bech 3KpaH MOHUTOpPA MPEACTABISETCS B BUAE TPSIMO-
YTrOJIbHOM MaTpUIlbl TpadUuECKUX AIEMEHTOB — HUKCETIO8.

B mMonyne GraphmonoxeHue Ha 3KpaHe OTIEIBHOTO IHUKCETa 3a1aéTcs
ero IeJIOYMCICHHBIMU KoopanHataMu B cucteme koopauHat (CK) skpana. Ha-
yaiio atoit CK HaxoauTcs B 1eBOM BepxHeM yriry skpana. Ocb OX mpoxoauT ro-
pus3oHTaNbHO OT Havana CK BmpaBo, a ock OY — BepTukanpHO OT Havana CK
BHU3.

Kpome monoxeHns Ha dKpaHe Kax bl TTUKCET XapaKTEPU3YETCs IIBETOM.
[[BeT muKcena KoaupyeTcs IeNbIM gucioM u3 nuanaszona 0..15 @anpumep, 1 —
roiayooii, 2 —3eiéHbii, 4 —KkpacHbli). Kpome Toro, cyiecTByeT MOHATHE «I[BET
dboHa», KOTOPHIN KOAUPYETCS LETbIM YnuciIoM U3 nuamnazona 0..7.

Hutepdeiic monyns Graphpocrarouno Benwk u ciokeH. s mepBoro
3HAKOMCTBA C rpad)UdeCKUM BBOJIOM-BBIBOJIOM HaM OYJIE€T JOCTATOYHO HEOOIb-
IO €ro 4acTH:
unit Craph;

procedure arc (X, y, un, uk,r) — BeluepUMBaET Ayry OKPY>KHOCTH PaJHyCcoM I C
IICHTPOM B TOYKE C KOOpauHaTaMu (X, y) OT HA4aJbHOTO yriia UN 10 KOHEYHOTO
yria uk;

procedure bar (xi, yl, x2, y2) — BerdyepunBaeT cTOJIOCI] HO YKa3aHHBIM KOOPIH-
HAaTaM TOYCK;

procedure ClearDevice;Banoansier skpan 1isetoM (hoHa}

procedure CloseGraph; 3axpsiBaet rpaduueckuii pexxum}

procedurefillellipse (X, y, xr, yr) — BeIdepuMBaeT ILIAIIC C IIEHTPOM B TOUKE (X, V)
U paanycamu XI u yr;

function GetMaxX:Integer;Bo3Bp.makc.3HaueHHE KOOpAUHATHI X}
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function GetMaxY :Integer;Bo3Bp.mMakc.3HaueHNE KOOPIUHATHI Y}

procedure SetColor(Color:Word);¥ cranaBiuBaeT LBET JIMHUH U JIUTEP TSKCTAa}
procedure SetBkColor(Color:Word); Ycr. user dona}

procedure Line(X1,Y1,X2,Y2:Integer); {IpoBoaut auHwMiO}

procedure Circle(X,Y:Integer; Radius:Word); Pucyer okpy>KHOCTb}
procedure Rectangle(X1,Y1,X2,Y2:Integer) Pjicyer npsmMoyroyibHUK}
procedure PutPixel(X,Y:Integer; Color:Word)BsiBoauT nmukcesn yka3aHHOTO 1IBeTa}
procedure OutTextXY(X,Y:Integer; TextString:string); BeiBoaut TekcT ¢ yka-
3aHHOM IMO3HIINN }

Paccmotpum B3aumocsszb HekoTopoit 3aganHol CK ¢ CK skpana. B 3a-
narHo# CK ¢ momormpio 4eThpéx mapaMeTpoB XMmin Xmax yminu ymaxormpe-
JIEIUM TPSMOYTOJIbHYI0 001acTh. PaccMoTpuM 3a7auy 0TOOpa)KeHUs 3TOU Mpsi-
MOYTOJIbHOM 00JacTH Ha 3KpaH MoHHUTOpa. Mcxonas w3 NpenrnonoXKeHus, uTo
YIJI0BBIE TOYKU OTOOpakaeMoi 00JIaCTH TOJIKHBI OTOOPA3UTHCS B YTIIOBBIE MTUK-
cebl rpaduuecKoil MaTpuUIIbl IKpaHa, MOTYYUM CIIETYIOUUE COOTHOIICHHUS

mx = GetMaxX/(xmax - xmin), my = GetMaxY/(ymaymin),
xs = Round((-xmin+x)*mx), ys = Round((ymaxsyiy),
rae X, Y — KOOpJAUHAThl HEKOTOpOoW Touku B oroOpaxkaemoi CK; XS, yS —«ko-
opauHathl oToOpakenus Touku B CK skpana; mx u my —wmacmralsl mpeodpa-
30BaHUS IO COOTBETCTBYIOIIUM OCSIM.

OTU COOTHOIICHHS MCIOJIb30BAaHbI B CIEAYIOIIEM MPUMEpPE MPOTPaMMBbI C
npumeHerneM moayist Graph.Ilporpamma Curve.pastpout rpaduk GyHKIHHA
y = Sin(x)ua otpeske (-2*Pi, 2*Pi).

program Curve;

uses Graph;
const
xmin = -6.5; xmax = 6.5; { PasMeps 3amaHHOM }
ymin = -1.5; ymax = 1.5; { obsacTu }
a=-2*Pi; b=2*Pi; { OTpes0oK MOCTPOEeHMA Ipaduka }
n =50; { KoJjl. MHTEepBaJsioB Ipaduka }
h=(b-a)/n; { IIMHa OIHOTO MHTEepBasa }
var
mx,my: Real; { MacmTa6bu }
X,y: Real, { Tekymasa Touyka KpuBOM B 3am;. CK}
xs,ys: Integer; { Texymas Touka rpabmka a CK skpana
}
xc,yc: Integer; { Hauasio zamanHort CK B CK skpana
i Integer; { Homep Touku rpadwuka }
procedure Grlnit;  { NHULMMPYyeT TpaduuecKyin CUCTEMY }
var GraphDriver, GraphMode, ErrorCode: integer;
begin
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GraphDriver:=Detect; { aBTOONpeneJieHMe THUMa ajanTepa }
InitGraph(GraphDriver,GraphMode,");

ErrorCode:=GraphResult;{ obpaboTka OmMOOK MHMUMAJIMIALNNA }
if ErrorCode<>grOk then
begin
WriteLn(' Oumbka rpaduxu: ',GraphErrorMsg(ErrorCode));
WriteLn(' lporpaMMa oCTaHOBJIEHA.');
ReadLn;
Halt(1);
end
end; { Grinit }
procedure ToScr(x,y:Real, var Xxs,ys:Integer);

{ OrobpaxaeT TOUYKy M3 3amaHHol CK B CK skpaHa }
begin
xs:=Round((-xmin+x)*mx); ys:=Round((ymax-y)*my);
end; { ToScr}

begin
Grinit; { NHULMMpyeM TpaduuecKyin CUCTEMY }
{ Ompemensem macmrater no ocsam 0X wuOY}
mx := GetMaxX/(xmax - xmin); my := GetMaxY/(ymax - ymin);
{ Onpememnsem xoopavuaTe Hauajsia 3amanHoy CK B CK skpana }
ToScr(0,0,xc,yc);
SetColor(1); { YcTaHaBIMBaEeM LBET JIMHUIMA }
SetBkColor(7); { YcraHaeivBaeMm LBeT GOHA }
Line(0,yc,GetMaxX,yc); { Mposoaoum ockb 0X'}
Line(xc,0,xc,GetMaxY); { Mposomaum ockb 0Y }
OutTextXY(20,20,Y = Sin(X)"){ BLIBOIMM 3arOJIOBOK T'paduka
}
{ PUCYEM TI'PAOUK }
SetColor(12);
X:=a; y:=Sin(x);
ToScr(X,y,Xs,ys);
MoveTo(xs,ys);
for =1 to n do
begin

x:=x+h; y:=Sin(x);

ToScr(X,y,Xs,ys);

LineTo(xs,ys);

end;

ReadLn; { Ilia BEIXOHA U3 TIpaduueckoro pexuMa Hamo Ha-
xarTb Enter }
CloseGraph; { BosBpamaemMca B ajiGaBUTHO- LMOPPOBOM PEXMM }
end.
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3.METOJAbI U AJITOPUTMBI
YUCJEHHOI'O PEIIEHUSI YPABHEHUI

3.1.OcHOBBI TEOPHH MOTPENIHOCTEl

Ha o0uryro morpeurHocTs pelieHust 3a/1auu BIUsIET UENblid psasl PakTopoB.
Paccmotprm OCHOBHBIE U3 HUX.

IIycte R — TouHOE 3HaueHHE pe3yibTaTa PEIICHHS HEKOTOpPOH 3ajaui.
M3-3a TOro 4tro MOCTPOEHHAs MaTeMaThyecKas MOJENb HE TOXKIECTBEHHA pe-
aIbHOMY OOBEKTY, a TAK)Ke MO MPUYMHE HETOUHOCTH UCXOJHBIX JAHHBIX, BMe-
cTto R Oynet momydeH pe3ynbrar, KOTopbiid 00o3HaunM R;. Obpa3zoBasmiascs Ta-
KUM 00pa3oM MorpemHocTs €3 = R — R ye He MoXkeT ObITh yCTpaHeHa B X0Je
MOCJICTYIOIIUX BBIUMCIICHUH (Tak Ha3bIBacMasl HEYCTpPaHWMAasi MOTPEIIHOCTS).
[TpucTynuB K pelieHuo 3a/1a4il B paMKax MaTeMaTHUECKON MOJIETH, BEIOUPAIOT
npUOIMOKEHHBI MeTo 1 (HalpuMep, YMCICHHBIN) U el He MPUCTYITUB K BBIYHC-
JIEHUSIM, JOMYCKAIOT HOBYIO OTPEIIHOCTD, MPUBOISIIYIO K OJIYYEHUIO PE3YJIb-
tata Ry. [lorpemnocts €; = Ry — R Ha3bIBaeTcs morpemHocTeio MeTo1a. Peanu-
3oBaB Meton mnosyvaroT Rz Ilorpemnocts €3 = R, — R; Ha3zwiBaercs
BBIYMCIIUTEIBHON MOTpelHOCThIO. B ciyyae nucnons3oBanuss 9BM npoucxoaut
MPUHYAUTEIBHOE OKPYIJIEHUE, KOTOPOE CBSI3aHO C KOHEYHOCTBIO pa3psiaHOU
CETKHU MalnHbI. [1oJIHAs MOrpemHOCTh NOIyYaeTcs KaKk CyMMa BCEX MOTPELIHO-
cTenl € =¢g1 + & + &3

[Ipu perieHry KOHKPETHBIX 3a7a4 T€ WM WHBIE BUJIbI OTPEUIHOCTEN MO-
I'yT JIUOO OTCYTCTBOBaTh COBCEM, JIMOO BIHUATH HA OKOHYATEIbHBIN pe3yibTaT
HE3HAYUTENbHO. TeM HE MeHee, NI UCUEPNBIBAIOIIETO MPEACTABICHUS O TOY-
HOCTU pe3yJbTaTa B KaXJIOM cllydae HEOOXOIUM TMOJHBIA aHAINU3 MOTPEHIHO-
CTEH BCEX BUOB.

3.1.1. CBsi3b Mexay YHCJIOM BEPHBIX 3HAKOB U MOTPEIIHOCTHIO YHCJIA

HYCTB ITOJIOXKHUTCIIBHOC HpI/I6JII/DKeHH06 YHCJI0 a COACPKUT S BEPHBIX JIC-
CATHUYHBIX 3HAKOB. Torz[a €T0 ACCATUYIHOC Pa3JI0KCHUC NMCCT BU

a=nl0 +n10 7+, + n 1@,

TpUYeM Lielibie Yucia I, P (r > p) U S CBsI3aHbl OUCBUIHBIM PAaBEHCTBOM P — = 1 —S.
[TycTh 4nCIO MOMYYEHO C OKPYIJIEHUEM, TOTIa TIpeieNibHass OTHOCUTEb-
Has MOrPEIIHOCTh

5. =910,

a 2nl
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3.1.2. IlorpemiHOCTH BHIYMCIEHHS 3HAYEeHUI PYyHKUIMHT

[TycTb U3BECTHBI MOTPEIIHOCTH HEKOTOPOIl cUCTeMbI BelmnuuH. TpedyeTcst
ONpeAeIUTh MOTPEUIHOCTh JaHHOW (yHKuMK >Tux BenuuuH. [lycTh 3amana

muddepermupyemast yHkmus Y = f(Xq, X, ..., Xy) ¥ MyCTh ‘Axi‘ i=1,2,..n-—
aOCOJIFOTHBIE TIOTPEITHOCTH apryMEHTOB (yHKIuH. Torma aOCONIOTHAs IO-
IPEIIHOCTh QYHKIIMU ONIPEEISICTCS KaK Pa3HOCTh

au=|y=y|=| f(x+0% %+D %, x+8 %)= (¥ %, ),
rie X — npUOMKEHHBIE 3HAYEHUST €€ apryMeHTOB, /ISl  KOTOPBIX

* *
‘Xi - X ‘ < A( X ) — U3BECTHBIE a0COIOTHBIE MOTPEITHOCTH.

JU1si TIOTPEITHOCTH MPHOMKEHHOTO 3Hauenus QyrKipm y = f ()€ o ;g)
* n * *
nojgydaem y-—Y 226}()5— 3().
i=1

3.1.3. IlorpemiHoCTH Pe3y/JbTATOB OCHOBHBIX apu(MeTHUYECKHUX AeiicTBUI

Teopema 1. AOGconroTHasE MOTPEIIHOCTh CYMMbI HECKOJBKUX MPHUOJIHU-
YKEHHBIX YMCEJ HE MPEBBIIIAET CyMMBbI a0COMIOTHBIX MOTPEUTHOCTEN 3TUX YUCET.

Jloxazamenvcmeo: Ilycth a4, @y, ..., 8y — JaHHBIC IPUOIMKEHHBIE YHCTIA.
Paccmotpum ux anrebpandeckyro cymmy:

U=t ta,t..t3,.
OueBUAHO, YTO UCTUHHAS ommoKa pe3yiibTaTa
AU =tAga tAa, £...£ Ag,,

rae  Aa —uCTUHHAS olInOKa ;.
CrnenoBartesibHO, a0COTIOTHAS TOTPEITHOCTH OyIeT

AU |<|0ay| +|Aay| +...+|Ag,|.
CaencrBue. 3a npedeibHylo aOCONOMHYIO NOCPEUWHOCMb aleedpauye-

CKOU CYMMbL MONCHO NPUHAMb CYMM) NPEOeNbHbIX AOCOIOMHBIX NOZPeUHOCel
cnazaemvix.

CJ'IC,Z[OB&TCJ'IBHO, IIpHu CI0KXCHHUHU W BbIYMTAHUH a0COJIFOTHBIC IMOrpeuIHo-
CTH CKJIaAbIBAKOTCA.
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Tak xak [Aa|</A. , TO 3a NpPeaeIbHYVI0 OTHOCHUTEIHbHYIO MOTPEIIHOCTH
y y

a; ’
MOXHO HpI/IHHTB
U=QU CAHA A,

A A+A+.+A

3.1.4. IlorpemIHOCTH CTeNEHH

IIpedenvnas omnocumenvras nozpewinocms N-HOW CTENIEHU MPUOINKEH-
HOro yucia (N — HaTypalbHOE YHCJI0) PaBHA MPOU3BEICHHUIO MMOKA3aTENsl CTere-
HU N Ha IPEAEIIbHYI0 OTHOCUTEIBHYIO MOTPEIIHOCTh OCHOBAHUS.

Ilpu 6036e0enuu npubaudIceHH020 Yucna 8 cmeneHs 8 pesyivmame ciedy-
em ocmagums CMOJNILKO 3HAYAWUX YUDP, CKOILKO 8EPHBIX 3HAYAWUX YUPpP co-
0epaHcumcsi 8 OCHO8AHUU CMenetu.

3.1.5. IlorpemHocTh Npou3BeeHUS

[Tycte 3amana ¢ynkmus Y= f(x, %)= %[%. Tornga abcomoTHas mo-
I'PELIHOCTb A(yD) =‘XJ2:1 Il()é,_j)+‘>€‘ [A(%). OTHOCHTEITbHAS MOrPENUIHOCTD

A(YD _ACY) , A0
o(yD = i + =38(x) +8(%).
woel 4[4
OtHOCUTENbLHAA IMOTPCHIHOCTL IPOU3BCACHUA HCCKOJBbKHX HpI/I6JII/I)KeH-
HBIX YUCCJI HC IIPCBBIMNIACT CYMMbI OTHOCHUTCIIBHBIX HOFpCHIHOCTGfI ITUX YUCCII.

58 +0,+...40,.

HpCI[CJILHaH OTHOCHUTCJIbHAA ITOIPCIIHOCTL ITPOU3BCACHUA paBHA CYMMC
MNpCACIbHBIX OTHOCHUTCIBbHBIX HOFpeIHHOCTeﬁ COMHOXHUTENCH. DTOT pe3yiibTaTt
MMeeT OO0JIbIIoe 3HAYCHHUEC, TaK KaK NPCACIIbHAA OTHOCHUTCIIbHAA IOTPCITHOCTD
TCCHO CBs3daHAa C YMCJIIOM BCPHBIX 3HAKOB. HOBTOMy IIpru YMHOXCHHNU HCT CMBIC-
Ja 6paTB COMHOJXHTCIIA C PA3JIMYHBIM YHCJIOM BCPHBIX 3HAKOB.

3.1.6. IlorpemHocTh YaCTHOTO

[Tycts 3amana Gynkuus Yy = f(x, %)=—" Torga aGcomoTHas morperm-
2

X
X

HOCTh MOXET OBITh BBIpaKEeHA (HOPMYIIOH AYH) = ﬁ m(xlm) + Xéjz LA( )g) , OT-
X2 X5

A04) | BOG) _ 50, 4 5(x5).

HOCHUTCJIbHAA IMOTPCIUIHOCTD — S(yD) =
S

75



3.2. lIpuban:keHHOE pellieHNe HeJUHeHHbIX ypaBHEHUI

3.2.1. OTnesieHne KOpHeil ypaBHeHUs

[Tpu pa3paboTke alrOpUTMOB pelIeHUs] KOHKPETHBIX WHKEHEPHBIX 3a7a4

4acTO IMPHUXOJIUTCA HpI/I6eFaTI) K MCTOAaM YHMCJIICHHOI'O aHaJIn3a. PaCCMOTpI/IM

HauoOoee IMPOCTHIC YUCJIICHHBIC MCTOAbI PCHICHUA HCKOTOPLIX KJIACCOB 3alady,

KOTOPBIC HCIIOJB3YIOTCA B ,II&HHOﬁ pa60Te. I[JI}I pacCMaTpuBacMbIX MCTOIOB
MNPpUBOAATCA PCATIUIYIOIIUC HUX ITOAIIPOIrpaMMBbI C HCO6XOI[I/IMBIMI/I HHCTPYKIHA-
Mu. crions30Banue HCKOTOPBIX MCTOAOB UJIFOCTPHUPYCTCA IPUMCPAMMU.

Kopuem ypaBaenus f(x) = O Ha3pIBaeTCs Takoe 3HaYEHHUE X = & aprymMeHTa

¢bynkiuu f(x), mpu koTopom 310 ypaBHEeHHE oOparaercs B ToxaectBo: f(§) = 0.

Kopenb ypaBHeHHsI T€OMETPUUECKH MPEACTaBIIsAECT co00il abciuccy TOUKH mepe-

ceuenus, kacanus (puc. 3.1) wim npyroi obmiei Touku (puc. 3.2) rpaduka

bynkiun y = f(x) m ocu OX.

Y a y“

s
|
©

Puc. 3.1.I'papuxu pynkuuu y = f(X)

Puc. 3.2.1Ipumep oTaeneHus: KOpHsI
METOI0M pa30ueHus PyHKIUU Ha 2

Otpenuth KOpPEHb YpaBHEHHS —
3HAQYUT HAWTH TAaKOW KOHEYHBIN NIPOMEXKY-
TOK, BHYTPH KOTOpPOIO HMEETCS EIUHCT-
BEHHBIN KOpPEHb JaHHOro ypaBHeHHs. Ot-
NeJIeHUEe KOpPHEH ypaBHEHUS  MOXKHO
BBIIIOJIHUTh AHAJUTUYECKH, MCCIEI0BAB
JaHHYI (YHKIUIO, WU rpaduyuecky, Imo-
ctpouB rpaduk ¢ynkunuu y = f(x), mo ko-
TOPOMY MOHO CYJHTb O TOM, B KaKHX
IIPOMEKYTKAaX HAaxoOATCs TOYKM Ilepece-
4YeHHUs ero ¢ ocbio OX.
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3.2.2. YTouHeHUEe KOPHSI MeTOA0M MOJIOBUHHOTO JIeJIeHH s

JlonmycTuM, YTO MCKOMBIM KOPEHb YPABHEHUS OTIEJIEH, T. €. HAUJEH OTpe-
30K [a, D], Ha KOTOPOM HMeeTCsl O/IMH M TOJIBKO OJWH KOPEHb ypaBHeHWUs. JIro-
OyI0 TOYKY 3TOr0 OTPE3Ka MOXKHO MPUHSTH 3a MPUOIIKEHHOE 3HAUCHUE KOPHSI.
[TorpemHocTh TaKOTo MPHOIMKEHUSI HEe MPEeBOCXOAMT IUHHI [a, b]. Ciaemosa-
TENBHO, 3a/1a4a OTHICKAHHs MPHOJIMKEHHOTO 3HAYCHUSI KOPHS C 3aJaHHOW TOY-
HOCTBIO € CBOJHUTCS K HAXOXJICHHUIO OTpe3Ka [a, b], comeprkaiiero ToapbKo OauH
KOpPEHb ypaBHEHUS. DTy 3a71a4y OOBIYHO HA3BIBAIOT 3a/1a4eil YTOYHEHUS KOPHSI.

3agaya yTOYHEHHsI KOPHS CBOJIUTCS K JICJICHUIO OTpEe3Ka IMOIoJiaM, ¢ Kak-
JIBIM IIIarOM BBIIEIISAS HOBBIM KYyCOK oTpeska [a, €] mim [C, b] g0 Tex mop, moka
3Hauenue He Oyzmer X = 0. [IpumepHas cxema anroputMma pelieHus ypaBHEHUS
f(X) = O MeToJ0M MOJIOBHHHOTO JIEJICHUs MTpe/ICTaBIeHa Ha puc. 3.3.

/ Béod 110,5 /

Bovucnenve
Aa) ar(b)

L

BoiducneAue #(c)
Aa
Ja
Boibod .
¢ 1) a=c
(  #owey o=c

Puc. 3.3.biok-cxema anropurma pemieHus
HEJIMHEIHOT 0 YpaBHCHHA MCTOJOM IOJIOBUHHOI'O ACIICHUSA

Program MPD;
VAR A,B,C,FA,FB,FC,EPS: REAL;
BEGIN
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Writeln(' MeTom MOJIOBUMHHOTO HeJjieHud);

Write(' Hauanbuoe sHauenme uHrepsasa A="); Readln(A);
Write(' KoHeuHoe 3HaueHue mHTepsasa B='); Readln(B);
Write(' lorpemnocts EPS='); ReadIn(EPS);

FA:=A*SQR(A)+SQR(A)+A-6;
FB:=B*SQR(B)+SQR(B)+B-6;

REPEAT
C:=(A+B)/2;
FC:=C*SQR(C)+SQR(C)+C-6;
WRITE('C='C,’ FC="FC); WRITELN;
IF FC=0 OR ABS(FC)<EPS THEN EXIT,;
IF FA*FC<0 THEN B:=C ELSE A:=C;

UNTIL ABS(B-A)<EPS;

END.

3.2.3. Metoa xopa (cekyuux)

Metoxa Xop, WK METOJ CEKYIIUX, MPUOIMKCHHOTO PEIICHUS YPaBHEHHUSI
y = f(X) umeer cieayronIy0 reOMEeTPHYECKYI0 HJUTFOCTPAIMIO. BMECTO TOYKH
nepecedenus ocu OX u rpaduka pynkmun f(X), BXomsmeir B 3T0 ypaBHEHUE,
paccMaTpUBaeTCs TOYKA MEPEeCeUCHHsl JaHHONW OCHU U OTpEe3Ka MPSIMOM, COeIH-
HstOIIEeH KOHIBI Ayru rpaduka (puc. 3.4). Ecau u3Bectro (N — 1)< npubirke-
HHE, TO N-HOE BBIUUCIIAETCS 10 GopMyIie

D00 =% FD sy > 0

f(Xy-1) = T(D)
rne n=123, ...,
amn x = 00) =% f(8 g
X, fx,0)- £(a pu f(a)f"(x) > 0.
y ‘a _y *6
n B A
F1x)> 0 . ! Fix)<0
a=x° Xf :L - : 1 ? 8
0 : I g 6 X 0 a‘—‘XO x1 2 :— __PX
) ]
A ¥

Puc. 3.4.T'paduku, unmoctpupytomue metos xopa (CM. Takxke ¢. 79)
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. , £1x)<0 .
! f (x)>0 My |
: a s/ .
G {11 2 2 IX' 5:-)(0 "'X' 0 1r X, 6=X,
M, M‘ | f
1 s A

Puc. 3.4.0xonuanne

Orenka abCOMIOTHON MOTPELUTHOCTH ONpeAesieTcs: GopMyoit

‘E_&‘S@, u:maxif'(Xj, f'(X)?fO.

IIpumep. Ilycte TpeOyercss pemudTb METOJIOM CEKYUIUX HEJIMHEHHOe
ypaBHerue: € — 3 — cos{) = 0, ¢ Tounocrsio € = 10%.
JI1st mpuOAM>KEHHOTO pelIeHUs] YPaBHEHMS HCTIONb3yeM (DOpMYITy CEeKYIIHX:
_ Xn-1~ Xp
n ’
f (Xn—l) - f(Xn)

Xnep = X

rne  f(x) = € - 3 — cox().

[IpoBepsieM ycCIIOBUSI CXOUMOCTH:
f'(x)=e*+sin x>0, x1[0,2];

X
f"(x)=€e" +cos x> 0, xX1[0,2]
Tak kak HCO6XOI[I/IMOC N JOCTATOYHOC YCJIIOBHA BBIIIOJIHCHBI HA BCCM OT-
PE3KEC JIOKaJIn3aluu, TO AJI PCHICHUA YPABHCHUA MOKCM HMCIIOJB30BATbH MCTO/

CEKYIIHX.
program uravnen;
{ PemeHne nMHEMHBIX ypPaBHEHMUM METOIOM CEeKYIMX}
{Xo0,X 1— HyneBoe u Nnepeoe MNPUOIMKEHMS 3HAUEHMS KOPHH}
{e = TouHOCTL pemeHus}
{X— HoBOe npubnMxeHUE KOPHA}
var x0,x1,e,x of real,
var i: integer;
function f(y : real) : real,
{ dbyuxumsa nma 3a0aHHOTO HEJNMHEMHOTO ypaBHEHUS}

begin

79



f:=exp(y)-3-cos(y);
end; {f}
begin
writeln(* BeeauTe 3amaBaeMyln TOUHOCTL €);
readln (e);
writeln(* BeeauTe HyJIeBOe U [epBOe NPUBIIMKEHUA);
readin (x0,x1);
1:=0;
while abs(x1-x0)>=e do
begin
x:=x1-(x0-x1)/(f(x0)-f(x1));
X0:=x1;
x1:=x;
=i+l
end;
writeln(* PemeHre HeJMHEMHOTO ypPaBHEHMA METOIOM CeKy-
mmx’);
writeln(’ KOpeHb X=X, TOYHOCTE €=,e," YMCIIO
urepauut i=,i);
end.

3.2.4. MeToa KacaTeJdbHBIX

MeTton kacaTenbHBIX (MM MeToJl HhIOTOHA) OTIIMYAETCS OT METOJIa XOP/T
TEM, YTO 3JIcCh paCCMAaTPUBACTCS HE CEKYIlasl, COSAUHSIONAas KOHIIbI JyTH rpa-
¢uka, a kacareabHas K rpaduky. Touka nepeceycHus KacareabHOM ¢ ocbio OX
JaeT MPUOIMKCHHOE 3HAYCHUE KOPHSI

7 (puc. 3.5).
A, B merone xacatenpHbIx (N + 1)€
IpUOIMKEHHE BBIYUCIIETCS M0 (op-

e f(X,)
MyJ'Ie Xn+1 = Xn - f '(Xn) )
n

3, ...), B KOTOpPOW 3a HYJIEBOE MpHU-

OMmKeHUe Xo NOPHUHHUMACTCA TaKOC

Puc. 3.5.'paduk, WIUTHOCTpUPYIONIHii 3Ha4YeHue u3 otpeska [a, b], ams xo-
METO/ KacaTCIbHBIX TOPOIr0 BBIIIOJHACTCS YCJIOBUC IIPU

f(xo)f"(x) > 0.
OrieHKa OTPEIIHOCTH, KaK U B METO/IE XOP/I, OTpeaesseTcs: popmyioit
£ ()
u

n=1, 2,

Q
Q P - ——
ke
>
»
wrh
S ]
e
>

& =%l<
rae p=maxf'x}j, f'(x)#0.
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Program Newton;
VAR A,B,FX,F1X,XN,EPS: REAL,

BEGIN

Writeln(* MeTon HboToOHA');

Write(' HauanbHOE 3HAUYEHUE MHTEepBaJsa A=");
ReadIn(A);

Write(' KoHeuHoe 3HaAUEeHMrE MHTEepBaJsa B=");
ReadIn(B);

Write(' NorpemxHocts EPS='); ReadIn(EPS);

X:=0; XN:=1;

WHILE ABS(X-XN)>EPS DO

BEGIN

FX:=X*SQR(X)+SQR(X)+X-6;
F1X:=3*SQR(X)+2*X+1;

XN:=X-FX/F1X;
X:=XN
END;
WRITELN ('X=".X," FX="FX) ;

END.

3.2.5. MeToa urepanuii

Ecnn xakuM-1160 crnocoboM mostydeHo MpuOIMKEHHOE 3HaUEHHUE Xo KOp-
Hs ypaBHeHus f(X) = 0, To yrouyHeHUe KOPHS MOKHO OCYIIECTBUTH METOJIOM TO-
CJIeIOBATENbHBIX MPUOIMKEHUN U METOJOM uTeparuii. [[ist aToro ypaBHenue
f(X) = OnpencraBisOT B BUJIC

x=0(x),
YTO BCEra MOXKHO CAEIaTh U IPUTOM MHOTHMMH CIIOCOOaMH, HAIIPUMED,
x =x + cf(x),
rIe  C —MPOM3BOJIbHAS MOCTOSHHAS,
o = 0%
[Mporiecc MOCIIEAOBATEIBHOTO BBHIYMCIICHHS ducen X, (N = 1, 2, 3, ...)no

9TOM (hOopMysie HA3BIBACTCS METOJOM ITOCIECIOBATEIBHBIX MPUOIMKCHUHN, WIH
MetonoM utepauuii. [Iponecc urepanuii CXOOUTCS, €CIU BBIIIOJHEHO YCIOBHE

¢'(X)‘S g<lua otpeske [a, b], comepkamem xopenb. Ha puc. 3.6 mokazaHbl

CXOISIIMICS U PACXOIAIINANCS UTEPALMOHHBIE TPOLIECCHI.
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Cxopsiuuiicst UTEpalMOHHBIN MPOLECC!

Y
Y=o Sy
@(x, )" !
/ x| |
X, X =0(x) X Xo X x=0x) x
OOHOCTOPOHHAA CXOOWMMOCTb ABYCTOPOHHAA CXOOMMOCTE

Pacxondmuiics uTepaliMOHHBIN ITPOLIECC:

y=ox) [ . \} /= 0()

Y
//}" - X (p(_rD) —————————— - _4 =X
(-p(xn-] """""" 1 o
x Xo X =0(x,) -.?C Xy X x5 =0(x) x
OAHOCTOPOHHARA RDACXOANMOCT b ABYCTOPOHHAA DACXOANMOCT b

Puc. 3.6.I'paduku, niumrocTpupyromme ycaoBUs CXO0AUMOCTH-PACXOIUMOCTH

HUTCPAlMOHHBIX ITPOLCCCOB

Program lter;
VAR A,B,FX,F1X,XR,EPS: REAL;

BEGIN
Writeln(* MeTon mTepauuin’),
Write(' HauasnbHOE 3HAYEHUE MHTEpBaJsa A=");
ReadIn(A);
Write(' KoHeuHOe 3HAUEHME MHTEepBaJsa B=");
ReadIn(B);
Write(' NorpemHocts EPS='); ReadIn(EPS);
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X:=0; XR:=1;
WHILE ABS(X-XR)>EPS DO

BEGIN
XR:=X*SQR(X)+SQR(X)+X-6:
X:=XR
END;

WRITELN ('X=",X) ;

END.

3.2.6. KoMOMHHpOBaHHBIH MeTO

[Mycts f "(x) coxpanser 3nak Ha uHTepBate (a, b). bputo mokaszano, 4To
YTOYHEHUS 3HAYCHHSI KOPHS METOJOM XOpJ U METOJIOM KacaTelbHBIX MPOU3BO-
JSTCS MPUOIMKEHNEM K KOPHIO C Pa3HBIX CTOPOH: OJHO C HEIOCTATKOM, JPYToe
¢ u30bITKOM. KOMOWHUPOBAaHHBIN METOJ 3aKJIIOYaeTcs B IOCIEA0BATEILHOM
NpUMEHEHUH METO/a XOpJ M MeTofa KacaTelbHBIX. [Ipu 3TOM Meton Xxopn u
METOJI KacaTEeJbHBIX AT MPUOIIKEHHBIC 3HAYCHUS, PACIIONIOKEHHBIE TI0 pa3-
HBIE CTOPOHBI OT HICKOMOTO KOPHH.

Ecnu, nanmpumep, rpaduk (yHKIIMH PACIONOXEH, Kak Ha puc. 3.7, To,
B3sB B Ka4eCTBE UCXOJHOTO OTPE30K [a, b]|, mo meroxy xopa Haxoaum mpubm-
enue b, a mo MeToy KacaTenbHbIX — IPUOJIKeHNE a. B pe3ysnprate momydaem
oTpe3ok [a, b], comepkammii nckomblii KOpeHb. 3HaYeHHS @ U D onpenenstoTcs
10 CIenYIOMHUM (popMyam:

_f@ . f@
a=ata P To it
y4
N
o a ~
b, X
M

Puc. 3.7.I'paduk, WutiocTpUpyIOUIHi KOMOMHUPOBAHHBII METOT
pelLIeHNS] HETMHEUHBIX YpaBHEHUH
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[IpumepHas cxema ajaropuTMa peUieHUs YpaBHEHHUS KOMOWHHPOBAHHBIM
METOJIOM IIpUBeJIeHa Ha puc. 3.8.

Bbod
abe&

!

Botyucnenuve
rHa)u f(a)
X=q 4a
X =0
xX=0 X,=q
Bo/va[/ieﬁa,e . Boryvucieruo
Fx), F(x,), #(x) _Fx), X (x+x,)] 2
=~ 2 / bobosd |
ICIR I C) / WrAGY /
3 £(x) (_Koney )
X=x - 2227
X F'(x)

<

Puc. 3.8.brok-cxema anropurma penieHus
HEJIMHEHHOT0 YpaBHEHUS! KOMOMHUPOBAHHBIM METO/I0M

3.3. MeToab! pelieHHsl CHCTEM JUHENHBIX YPaBHEHH I

WNHxkeHepy 4acTo NPUXOAUTCS PelIaTh alredOpandyeckue U TPAHCLCHIEHT-
HbIE ypaBHEHUS, YTO MOKET MPEACTABIATH COOOM CaMOCTOSITENbHYIO 3aJauy
WIN SIBIISATHCS YacThIO OoJiee CIIOKHBIX 3a1ad. B o0oux cioyyasx mpakTudeckas
[IEHHOCTh METOJIa B 3HAYUTEJIbHOW Mepe ompenessercss ObicTpoToi U 3 dek-
TUBHOCTBIO MOJYYEHHOTO perieHus. BbiOop moaxoasinero MeToa i perieHus
YpaBHEHUH 3aBUCUT OT XapakTepa paccMaTpuBaeMoOW 3adadd. 3ajadd, CBOJS-
MIHMecs K PEIICHUI0 anreOpandecKuX W TPAHCICHICHTHBIX YpPaBHEHHM, MOKHO
KJIaccu(UIUpPOBaTh MO YKCITy ypaBHeHUH (puc. 3.9) M B 3aBUCUMOCTH OT TIPE/-
JIara€Moro XapakTepa U Yhciia PEIICHUN.

84



Anzefipaneckiie 1
P ARCYEHOSHIHELE
VRIS HEHLE
OdHG YPagHE RS Cuomerta YoaaHaHu
7: = Henuneiirian
HHe RO J e e JiiHeiinaa fazcromo
fodno pewenne ) fodno pewenie ) ~
| | peueniii )
Anzefpaizeckos Pttt et e
(1 peweni) (ReoHpedeneHHos
YLIONG PEULEHLT )

Puc. 3.9.Knaccuduxanms ypaBHeHUN

OnHo ypaBHeHHME OyAeM Ha3bIBaTh JUHEUHbIM, aleebpaudyecKkum WiIN
mMpancyeHOeHmHblM B 3aBUCUMOCTH OT TOTO, UMEET JIU OHO OJHO pELICHHUE,
N pemIeHnii WM HEeONpeaeIeHHOEe Yncio pemennii. CucteMy ypaBHEHUU OyeM
Ha3bIBATb JIUHEUHOU WIH HeIUHelHOU B 3aBUCUMOCTA OT MaTeMaTH4YEeCKOU Mpu-
POJBI BXOIAIINX B HEE YPABHEHUM.

Crioco0b! pelnieHus: CUCTEM JIMHEMHBIX YpaBHEHUH ETISTCS Ha JIBE TPYIIIBL

1) mounsie memoOsi, MpeACTABISAIONINE COOON KOHEUHBIE AITOPUTMBI JIS
BBIYUCIICHUS KOPHEH CHCTeMBI (PEIICHHE CUCTEM C TIOMOIIBI0 00paTHOM MaTpH-
b1, mpaBmwiio Kpamepa, merox ["aycca u np.),

2) umepayuoHHvle Memoosbl, TO3BOIISIONINE TOTYYUTh PEIICHUE CUCTEMBI
C 3aJJaHHOW TOYHOCTBIO IYTEM CXOMSIIMXCS UTEPAIIMOHHBIX MPOIECCOB (METON
UTEpalu, METOI 3eUIeIIs U 1Ip.).

BenenctBrue HEM30€XKHBIX OKPYIVIEHHH PE3yJIbTAThl J1aK€ TOYHBIX METO-
JIOB SIBIISIFOTCS NMPUOMMKEHHBIMU. [Ipy MCIONB30BaHUM HUTEPALIMOHHBIX METO-
JI0B, CBEpPX TOrO, A00aBISIETCA MOTPEIIHOCTh MeToAa. D(P(HEKTUBHOE MTPUMEHE-
HUE UTEPALMOHHBIX METOJOB CYIIECTBEHHO 3aBHCHT OT YJA4HOIO BbIOOpa
Ha4YaJIbHOT'O MPUOIMKEHUS U OBICTPOTHI CXOJIMMOCTH IpOLECCa.

[Tycts nana cuctema TUHEHHBIX anreOpamdeckux ypaBHenuit (CJIAY) c
N HEU3BECTHBIMM:

A 1X A oXo Tt nXp = A+

ap1Xp T apoXp +...+ apxpXp = aon+1 (3.1)

amX) tanppXp ...+ apnpXpy = apn+1
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WM B MatpuuHoit popme AX = B,

a11_2..3n

ap1_azz..azn
rie A = (&) = — ecTh Marpuna Ko3()(PHUIHNEHTOB,;

| 8n1 _a@p2--a8nn |

An+1 X1
aon+1 X2

B = u X = — COOTBETCTBEHHO CTOJIOEI] CBOOOIHBIX UJICHOB W
| Ann+1 | | Xn

CTOJIOCI] HEU3BECTHBIX.

Eciu matpuna 4 Heocobennas, 1. ¢. detA # 0, To cucreMa UMeeT eIMHCT-
BEHHOE pelieHrne. MeTobl peleHus TaKuX CUCTEM pa30MBAIOTCS HA JIBE TPYII-
bl TOYHBIC U MPUOIUKEHHBIC.

3.3.1. Metoa I'aycca

[Tycts B cucteme (3.1) koaddummeHT a;; # 0. HazoBem a;; Bexymmm di1e-
MEHTOM TEpPBOM CTPOKH. YMHOXHB IepBoe ypaBHeHue cuctembl (3.1) Ha —
az/a;; v TpubaBUB KO BTOPOMY, IMOJIYYHM HOBOE ypaBHEHHE, B KOTOPOM KO3(-
burueHT npu X; odpaiaeTcs B HyJb. Y MHOKUB IIEPBOE YpaBHEHHE CHCTEMbI Ha
— azi/a;; v IpubaBUB K TPEThEMY, TIOJYUYUM HOBOE YpaBHEHHE, B KOTOPOM KO-
adunmeHT npu X; oOpaiiaeTcs B HyJb. AHAJOTMYHO MPeoOpa3oBbIBAEM OC-
TaJbHbIC YPABHEHUS.

[Tonarast, yTo B MOXy4eHHOU cucTeMe KOodpumuent a'y, # 0. YMHOKUB
BTOPOE ypaBHEHHE HOBOW CHUCTEMBI Ha — a'3)/a’», M MPUOABUB K TPEThEMY, OITY-
YUM HOBOE€ YpaBHEHHE, B KOTOPOM KOX(PUIMEHT IpU X, oOpamiaeTcst B HYIb.
AHaNIOTHYHO MPeoOpa30BbIBAEM OCTANbHbIC ypaBHEHUA. B KOHeYHOM HTOTE TO-
JYYUM CHCTEMY, SKBUBAJICHTHYIO TPEYTOJIbHON MaTpuIle:

rX1+ BoXot .t = A g

Xo .ot 8o X, = ey

86



IIpumepnas cxema anroputMa pemenus CJIIAY meronom [Maycca npuse-
neHa Ha puc. 3.10.

L=K
»4MA=,AL'/(|
LROW =L

—r

4
LL+]
A/"fﬁ’:IAL’KI

&
LROW =L
AMA = AME

g
HHBeprypobanue
PRI
UL . 23 el
) Ni=H-1
[ﬁwdoo” 000w eHug ;4_4—
[Al=4 Borvucnenye
Xe, F=1H-1
- —
Y 75 .
[ Bubor
A’].f :ﬁlfl:y.frir: v

Puc. 3.10.bnok-cxema anropurma pemenust CJIAY merogom [Maycca

3.3.2. MeToa NpocToii HTepaunu

ITycTp 3a/1ana cucrema JINHEWHBIX YPaBHEHUM:

-

A Xt Xt A X = Gy gy
A1Xt AxppXot ...t Ay X = gy g

Xt Xt ..t G X= Gy
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I[JI;I pcanu3anum MeToaa I/ITepauI/Iﬁ HEO00XO0IUMO IIPHUBECTHU CUCTEMY K BUY
1
X = —;(a12><2+ " k-
1

= ‘a—(321X1+---+ 3 %~ e 1),
22

1
Xq =—;(an1x_l+ G2Xet = A ):

Kosdduimentsl mosydeHHOW CHCTEMBbI JODKHBI YIOBJIETBOPATH Clie-

JOYIOIIEMY YCIIOBUIO CXOOUMOCTH: ‘aii ‘ > Z‘ah ‘, I = 1...n, T.e. MOIyJIU IUAro-
i Z]

HaJIBHBIX KOA(P(GUIIMEHTOB I KKIOTO YPaBHEHHUS JOJKHBI OBITH OOJBITIE MO-
JyJIeH OCTAIbHBIX KOA(DPUIIMEHTORB, HE CUMTAsi CBOOOHBIX YWICHOB

3.4. llpudan:keHHOe BbIYMC/IEHHE ONPe/IeIeHHbIX HHTErPaJoB

3.4.1. ®opmyJbl IPAMOYTOJILHUKOB

dopmyia eBbIX npsaMoyroiabHuKoB (puc. 3.11,a)
jf(x)dxz h:z:::) Y= y+ y+t y+..+ y);
dbopmymna HpaBI)I; Hp}IMoyTOJ'IB_HI/IKOB (puc. 3.11,0)
1001 y = iyt yot )
a =

h=({b-a)n, w="~f(x), x=a+kh, k=0,1,2,...n).

AOcomoTHas MMOTpCIMHOCTb METOAA ITPAMOYT'OJIBHUKOB OIIPCACIIACTCS HE-
PaBCHCTBOM

rac

‘Rq(f)‘ M

., tae M =max ' (x).

B y=£(x) 8 y-fIx)
B
A A B
Yol Yi1 Yo Yn Yol Y1 In
h h
0V a=x, x x, B=X, X 0

a=Xo X, X, B=xp X

Puc. 3.11.Merox npsMOyroJIbHUKOB
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3.4.2. ®opmyJa Tpaneuui

b
[f9dx=H(yp/2+ y+ y+..+ y/2),
a

rne h=(b-39/n, w=1(x), x=a+kh, (k=0,1,2,...n.

[IpaBas yacTh 3T0# (POpMYIBI BhIpaXaeT IMJIOMIAAb (UTYPHI, COCTOSIIEH
U3 Tparenui, BbICOTa Kax a0l u3 KoTopbix paBHa h (puc. 3.12).OctaTtouHblii
YJIeH NpUOIMKEHHON HOpMYIIbl Tpanenui

(b-a)*M _ :
\Rn\S—lzn , rae M =max f" (x].

y A Y =£(x)

TTIT

yo y1 3"’2 .yf.l

< i
0 a=x, X; X Xpn=6 X
Puc. 3.12.Meton Tpanemuit

3.4.3. ®opmyaa napado

dopmyia mapadosn (wiu popmyna CUMHUCOHA) UMEET BH/T
b
h \
JTOOO=Z 06 +a00+ Yoot Yoo D+ 205+ Yk o Yoo ol )
a

rne h=(b-a)/(2n, w="f(x),x =a+kh, k=0,1,2, ..., 8).
[IpaBas yacth hopmysel TapaboJ1 BEIpakaeT IUIOMAAb (PUTYpHI, COCTaB-
JICHHOM U3 napaboindeckux tpamenuid XoMoMoXo, XoMoMgXs (puc. 3.13).

Ya Y=1(x)
=N
N\Mo M M| Me| Ms \fMS
~J

O =Xy X, X, X3 X, Xs Xg X

Puc. 3.13.Meton napabon
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Hyra MgM;M; rpaduka noasiHTerpansHoi GyHKIIUHN 3/1€Ch 3aMEHEHa Iy-
roit mapa6oJibl, mpoxopsiiei yepes Touku Mg M; M,. Ananorudnas 3ameHa mpo-
U3BElIeHA W OCTANbHBIX AyT. [ ocratouHoro uieHa (Gopmyibl mapaboi BbI-
MIOJTHSIETCS] HEPABEHCTBO

(b-2a)°M (V)
<——  rme M =maxf X).
Ri 180(n ¥ X‘ ( i
1
IIpumep. [To bopmyne napabos BEIYUCTUTH I 2—X1 , IpuHsB 2N = 8.
R

[To epBoii u3 Gpopmyn mHaxoaum h. Cocrasisiem Tabnuiy 3HadeHuid (Tadn. 3.1).

Tab6muma 3.1
k_ [h=(b-a)] Xi Yi | Yo, Y2n| Vi(HE4&TH.) Vi (4€TH.)
0| 0,063 0] 1,000| 1,000
1| 0,063] 0,063| 0,996 0,996108949 0
2| 0,063] 0,125| 0,985 0| 0,984615385
3| 0,063| 0,188| 0,966 0,966037736 0
4| 0,063 0,25| 0,941 0| 0,941176471
5| 0,063| 0,313| 0,911 0,911032028 0
6| 0,063| 0,375| 0,877 0| 0,876712329
7| 0,063] 0,438| 0,839 0,839344262 0
8| 0,063 0,5/ 0,800 0 0,8
9| 0,063] 0,563| 0,760 0,759643917 0
10| 0,063] 0,625| 0,719 0| 0,719101124
11| 0,063| 0,688 0,679 0,679045093 0
12| 0,063 0,75| 0,640 0 0,64
13| 0,063} 0,813]| 0,602 0,602352941 0
14| 0,063] 0,875| 0,566 0| 0,566371681
15| 0,063| 0,938 0,532 0,532224532 0
16| 0,063 1/ 0,500| 0,500
Cymma= 1,500 6,286 5,528
WHTerpan = | 0,785

3.4.4. IlpubanxxeHHoe BbIYUCIEHUE ONPe/ieIeHHbIX HHTErpajioB
€ IOMOIIbIO PSIIOB

Ecnu noapiaTerpanbHas QpyHKIMS pasfiaraeTcs B CTEIIEHHOM psf, a mpe-
JIeJIbl UHTETPUPOBAHMSI MPUHAAJIEKAT 00JIACTH CXOAUMOCTH 3TOTO pszia, TO CO-
OTBETCTBYIOIIUIN ONPEACIICHHBIM NHTErPal MOXKHO BBIYUCIIUTH C 3aJaHHOMN TOY-
HOCTBIO.

1/4Si

I[Ipumep. Beruucnute uaTEerpa j ——dx ¢ rounoctrro no 0,00001.
X
0
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PasnoxuB moabIHTErpaibHyl0 (QYHKIHIO B psaq Makiaopena (mis Sin x
Ha X), TOJyYUM

ﬂ:1_£+£+£+ = (_ yz

X 31 5 7 2+1)|

WHTerpupys 3TOT psiji MOWICHHO (3TO BO3MOXKHO, T. K. IPEIEIIbl HHTETPHU-
POBaHHUS MPUHAICKAT HHTEPBAIY CXOJUMOCTH JAHHOTO Psijia), MoTyJdacM

1/4S|nx 1/4 X2 X4 X6
I = j 1-—+—+—+ .. |dx =
AT
3 5 7 1/4 2n+1 1/4
S X a X X T - )Z X < 0,00001.
308! 505 707! “(2n+1)(2n+ 110

3.5. Ilpubdanxennoe pemienue auddepeHUATIbLHBIX YPABHEHUH

3.5.1. UnrerpupoBanne 1uddepeHunanbHbIX yPABHeHHI
€ IOMOIIBIO PSIIOB

Pemennst mHOTMX nuddepeHInaNbHbIX YpaBHEHU HE BBIPAKAIOTCS B
9JIEMEHTApHBIX (PYHKIHAX. B 3THX Cilydasx MOJIb3yHOTCS MPUOIMKEHHBIMA Me-
TOJaMU HMHTETpHpoBaHUs MuddepeHnanbHbIX ypaBHEHUH. OJHUM M3 TaKHX
METO/IOB SIBIISICTCSI TIPEACTABIICHAE PEIICHHsI YPABHCHUS B BUJ/IC CTEIICHHOTO Psi-
Ja; CyMMa KOHEYHOTO 4YHCJia YJICHOB ATOro psna OyaeT MpHOIMKEHHO paBHA
HMCKOMOMY PEIICHHIO. YKa3aHHbIM CTENEHHOW pAJl HaXxOAAT CIOCOOOM HeoIpe-
JICIIEHHBIX KO3 PHUIIMEHTOB WA CIIOCOOOM, OCHOBAaHHBIM Ha MIPUMEHEHUU PsJia
Teitmopa (i MaksopeHa).

Croco6 HeompeneneHHbIX KOA(DPUITMEHTOB 0COOCHHO yIOOCH B MpUMeE-
HEHUH K JTUHEHHBIM YpaBHEHUSM M COCTOUT B clieayromieM. Eciau Bce korddu-
IIUCHTHI YPABHEHUS U CBOOOTHBIN WICH Pa3araloTcs B PSIbI IO CTETICHSIM, CXO-
nsammecs B uateppane (@ — h, a + h), To nckomoe perrenne y = y{x) Takke
NPECTABISETCS CTETICHHBIM PSIIOM CXOJISIIUMCS B TOM YK€ HHTEPBAJIe

V() =G+ G(x= 3+ G x ¥+..+ G(x H.

[Moncrapisis B ypaBHeHHE QYHKIMIO Y(x) U €€ MPOM3BOIHBIC, TIPUPABHU-
BalOT KOA(DPUITMEHTHI TTPU OAMHAKOBBIX CTENEHSX. M3 MOTy4eHHBIX TIPH TOM
ypaBHEHUH U 3aJlaHHBIX HAYaJbHBIX YCIOBUM HaX0AAT k03P dunmentsl. Crocoo,
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OCHOBAaHHBII Ha IIpuMeHeHuu psaa Temnopa — Maknopena, 3aKiIF04aeTcs B I10-
cle10BaTeNIbHOM U (pepeHIUPOBaHNY CIIEAYIOIIEr0 YPaBHEHNU:

Y()= Y3+ V(A x a+%< x %+...+$( x ¥,

DTO AaeT BO3MOKHOCTh HANTH 3HAYEHUS IPOU3BOIHBIX, BXOSAIIUX B BBI-
pakeHus 11 KOdOPUITMESHTOB psJia, SBISIOMIETOCS PEIICHUEM YPaBHCHHUS.

3.5.2. Metoa Jiisiepa

[Tycts TpeOyetcst pemmth 3anauy Komm: waiimu pewenue ouggepenyu-
AIbHO20 YPABHEeHUs.

Y =10e),

Yoosemsopsiowee HavaibHomy Ycaosuio y(xo) = Yo.

[Ipu yncaeHHOM PEIICHUH 3TOTO YPABHEHHS 3a/1ada CTaBUTCS TaK. B TOU-
Kax Xog, X1, X2, ..., Xn HaT™H npuomwkenus yx (K = 0, 1, 2, ...N) ausa 3HaueHUH
TOYHOTO pemeHus Y(xy). PazHocTh Axy = X1 — Xk Ha3bIBACTCS IIAroM CETKH. Bo
MHOTHUX CITy4asX BeMIUHY Axy MPUHUMAIOT TIOCTOSTHHOMU N, Toraa

Xk =xk_1+ kh (k= 0,1, 2, n)

Meton Diinepa OCHOBaH Ha HEMOCPEACTBEHHOW 3aMeHE MNPOU3BOJHOM
Pa3HOCTHBIM OTHOIICHHEM Mo npubmmkeHHoU dopmyne Ay/AX = f(x, V), rae
Ay = y(X+h) —y(x), AXx = (xth) = x = h

[TpubamkeHHOEe 3HAYCHHE Yy B TOUKE X = Xo + Kh Berumcisercs mo cire-
nytomen Gpopmyse:

Yirr = Yithf(Xe ) k=0,1,2,...n).

Program Eiler;

{ PELIEHVE  IVOOEPEHIMAJILHOTO  YPABHEHMA  Y'=2X-Y METOJIOM
OWJIEPA}

Const M=100;

Var

X, Y: array[0..M] of real;

X0, XN, H, FXY, A, B: real;

K, N: byte;
Begin
Write (' HAYAJIO OTPE3KA X0=");
Readin (X[0]);
Write (' KOHEII OTPE3KA XN=");
readin (X[N]);
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Write (' UMCJIO PABBYEHUM OTPE3KA N=');
readin (N);

H:=(X[N]-X[O])/N;

Write ( HAUAJILHOE 3HAUEHVE oYHKUUM YO=");
readin (Y[O]);

FOR K:=0 TO N-1 DO
begin
X[K]:=X[0]+K*H;
FXY:=2*X[K]-Y[K];
Y[K+1]:=Y[K]+H*FXY;
End;
Write ( PE3YJILTAT=");
Writeln (Y[N]:3:3);

END.

3.5.3. Metoa Pynre — Kyrra

CXGMa quBepToro HOpHI[Ka TOYHOCTHU.
Va1 = Yo+ (K + 2k + 25+ k) /6,
ki = o (% o) k= ho( %+ B2, v+ k/2),
ke=ho(X%+ /2 %+ k/2, k=t x+ R w+ ¥

B o0mem Bune metoasl Pynre — KyTra MOXHO onucarh CleIylonuM pas-
HOCTHBIM YPaBHEHHUEM:

Yn+1 = Yn zio'lﬁ
i ’
h =1

i-1
e ki=hr|)(>§]+a|]h ¥+ b IJ(J F2,3,....,m k =hd(x,, %)
j=1

[MTorpemnocts MeTona Pynre —Kyrra Rg< % max (hr‘]1 ) ma#q) v )‘ _

Program Runge_Kutt;
{ PELIEHVE [IM®OEPEHIMAJILHOT'O VYPABHEHUA Y'=2X-Y METOIOM PYHIE-
KYTTA}
Const M=100;
Var
X, Y: array[0..M] of real;
H, DY, K1, K2, K3, K4: real;
[, N: byte;
Begin
Write (' HAUAJIO OTPE3KA X0=";
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ReadIn (X[O]);

Write (' KOHEI OTPE3KA XN=');

readin (X[N]);

Write (' UMCJIO PABRBUEHUIA OTPE3KA N=);

readin (N);

H:=(X[N]-X[O])/N;

Write (' HAUAJILHOE 3HAUEHME OYHKIUM YO0=");

readin (Y[O)]);
FOR I:=0 TO N-1 DO
begin
X[1]:=X[0]+I*H;
KL:=H*(2*X[I]-Y[I]);
K2:=H*(2*(X[I]+H/2)-(Y[I]+K1/2));
K3:=H*(2*(X[1]+H/2)-(Y[I]+K2/2))
K4:=H*(2*(X[I]+H)-(Y[1]+K3));
DY:=(K1+2*K2+2*K3+K4)/6
Y[I+1]:=Y[I]+DY;
End,;

Write (' PE3VJIBTAT=");

Writeln (Y[N]:3:3);

END.

3.6. UnTepnoupoBanue GpyHKIui

B 3amagax maTeMaTHYeCKOTO MOJCIMPOBAHHS OYCHb YacTO BO3HHKAET
HEO0O0XOJMMOCTh 3aMEHHUTH MCIOJIB3yeMYI0 B pacueTax (PyHKIIMOHAIBHYIO 3aBHU-
cumocth Y(X) mpubmmkeHHOH QyHkmmer ¢(X,a), Mo KOTOPOH JIETKO BBIYHC-

JSIOTCS 3HAYEHHUS MCXOAHOM (PYHKIIMM M KOTOpasi B OMNPENEICHHOM CMBbICIIE
omu3ka k Y(X) . [Tocie Takoit 3aMeHBI BCe pacueThl BHITIOIHSIOT, UCIIOJIB3YS 3a-

BucuMocth §(X,a), npuuem Omu3octh Y(X) u P(X,a) obecrneunBaercs moa00-
pPOM CBOOOIHBIX TApaMETPOB

a={a,a,...a} (3.2)

WNHTepnonsius MOXKeT ObITh JIMHEHHON WJIM HEJIMHEHHOM, B COOTBETCTBUM
C XapakTepoM 3aBUCUMOCTH pyuknuu ¢(X,a) oT mapameTpoB a.

3.6.1. Jluneiinasi MHTEPNOJIALUA

[Tpu nuHeiHON uHTEpHOAAUU GyHKIMS P(X, Q) UMeeT BHI
n
o(x,@) =2 a¢;(X, (3.3)
j=0
rae Bee GyHKumn ¢ (X) JMHEHHO HE3aBUCHMBL.
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[ToxcraBnsst Beipaxkenue (3.3) B (3.2), MOIydyuM CHCTEMY JIMHEHHBIX
yYpaBHEHUU IS OTIPECIICHUS &:

Zn:ajq)j(x):y, O<ign. (3.4)
j=0

EIMHCTBEHHOCTh pelieHust obecreunBaeTcss TpeOOBaHHEM HEpPaBCHCTBA
HYJIIO onpeenuTes cucremsr (3.4):

bo(Xp) O1(Xg)--- 0, (Xp)
A= £0 (3.5)

Do) 610%) -+ dn(Xn)

npu X # X (T. e. mpu M0OBIX HECOBHAJAIOIINX Y3JIax).

JUis TpakTUYECKUX BBIYMCIEHUNH YIOOHO HCIONB30BaTh MHOTOYIEH
P,(X) B popme naTEpHOIIIMOHHOrO HoNMuHOMa Jlarpanxa uinu HeroToHa.

3.6.2. UHTepnoasiiuOHHBII MHOTOYWIeH Jlarpanxka

I/IHTepHOJIHHI/IOHHI)IM MHOTI'OYJICHOM J'[arpaH>Ka Ha3bIBACTCA MHOT'OYWICH BH 1A

_ _< (X=X)(X=%)..(X= %)X ¥Xp)-..(x ¥) _
=P(X= =
y=FR09 goyk(xk-&)(&- ) (%= %) %= Ke)-- (%= %)

STOT MHOTOYJICH YAOBJICTBOPACT YCJIOBUAM
Pn(X): yk’ k:O’ 11 "'1n1 (36)

T€  Xg — Y376l (MUIH TIOJTFOCHI) HHTEPIIOJISINH, Yk — 33JJaHHbIC YHCIIA.

[Mpoussons unTepnonupoBanue ¢yukiuu f(x) mo dopmyne Jlarpamxka,
3aMEHSIOT 3Ty (QYHKIMIO MOJUHOMOM Pp(X), COBIAAAONIUM ¢ Heil B N + 1 naH-
HBIX TOYKax oTpe3ka [a@, D]. B ocrampHBIX TOYKax 3TOro OTpe3ka pPasHOCTh
R.(X) = f(X) — P(X) otimuuna OT HYJIS M MPEACTABISAET COOON MOTPEITHOCTh Me-
tona. TepMuH «wHTepHOAIUA» BrepBbie yrnoTpeowmn /1. Bamauc (1656r.) npu
COCTaBJICHUHM aCTPOHOMHUYECKHX U MAaTEMAaTUYECKUX TaOJIHII.

Program Lagranzh;

{ IMHEVHAA MHTEPNOJALNA METOIOM JIATPAHXA}
Const M=100;

Var

X, Y, P: array[0..M] of real;
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XX, S: real;
J, K, N: byte;
Begin
Write (' UNMCJIO Y3JIOB MHTEPHOIAUNY N=");
readin (N);
Write ('X=");
ReadIn (XX);
Write (' BBEIVTE BXOIHHE IMEPEMEHHHE Xi 7 Yi');
FOR K:=0 TO N-1 DO
Begin
Writeln (K);
Write (‘Xi=");
readin (X[K]);
Write (‘Yi=");
readin (Y[K]);
End;
P[K]:=1;
FOR K:=0 TO N DO;
FOR J:=0 TO N DO;
IF K<>J THEN P[K]= P[K]*(XX-X[J])/ (X[K]-X[J]);
End,;
S=S+Y[K]*P[K];
End;
Write (' PE3VYJIBTAT=";
Writeln (S:3:3);
END.

3.6.3. UnTepnossinuoHHbli MHOro4ieH HoloTona
RO)=ROp+(x= %) Ry Y+(x PCx ¥ €& X ¥+ ..
X =) (X7 %) (X X%-1) R % % % s X).
Takum 00pazom BeIpa)kat0OT MHOTOWIEH N-HOM CTENEeHU Yepe3 ero 3Haye-

Huda B (N+1)y3max Xy, %, %o, ..., %,. BBHIY TOro 4TO 3HaYCHUS] HHTEPIOJISAIINOH-

HOI'O IOJMHOMA B JTHUX Yy3JIaX COBIIAJAlOT CO 3HAYCHUSAMU HHTEPIIOIUPYEMOU
(YHKIMM, pa3JeIeHHbIE PA3HOCTH BBIPAXKAIOTCA 4Yepe3 Y3JOBbIE 3HAYCHMUS
bynkun. B pesynpraTe moiydaeTcsl MOJUHOM, Ha3bIBA€MBIA WHTEPIIOISIIHOH-
HBIM MHOTro4JIeHOM HproToHa:

n

Y= y()+ 2 (x= %)% P...(% X)) ¥ &-on X

k=1

[Ipu BBIYMCIIEHUSX IO 3TON (OpPMYJie TOUHOCTh PACUETOB YJI0OHO OLIEHU-
BaTh, HAOJFOAs 3a TeM, HACKOJIHKO OBICTPO yOBIBAIOT uiieHBI psaa. Eciaum 310
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MIPOUCXOJIUT JOCTATOYHO OBICTPO, MOKHO OCTABJISATH TOJIBKO T€ WICHBI, KOTOPHIC
OoJbIIIe 3a/laHHOM MOTPEIIHOCTH pacueToB. be3pasznuyeH mopsaok Hymepaluu
y3JI0B, UTO OYEHb YJOOHO MPH MOJKIIOUEHUH HOBBIX Y3JIOB JIJISl TIOCTPOEHUS T10-
JauHOMa 0oJiee BBICOKOTO MOPSIIKA.

[TorpenrHocTs MHOTOUNIEeHA HBIOTOHA OTIEeHUBAIOT 11O (hopMmyIie

2n h\"*t
(y(3) - ROY <\/; Mnﬂ@ |

rie M, ;= max(y(”+1)

€)) — MakcuManabHOE 3HAYCHHE MPOM3BOJHON HMHTEP-
HOJUPYEMOi PYHKIIMK Ha OTPE3KE MEKITy HAUMCHBITUM M HAaHOOJIBIINM U3 3Ha-

4eHUR Xy, X, Xo, ..., %, & =X, — % (mpeanonaraercs, 4yTo MIAr IOCTOSHEH).

Ota popMmyna CBUAETENbCTBYET, YTO C YMEHBIIECHUEM PACCTOSHUS MEXKITY
y3namu (mara) h morpemHocTs mpejcrapiaeHus GyHKIuNA nonruHoMoM Heroro-
Ha yObIBaeT.

TpynHocTs ucnonb3oBaHus (GopMysbl HA MPAKTHKE COCTOUT B TOM, YTO
NPOU3BOIHBIE MHTEPIOINPYEMON (QYHKIIMH OOBIYHO HEM3BECTHBI, IOITOMY JJIs
ONpeJIeNICHUs MOTPEIHOCTU y100HEee BOCHONIB30BaThCsl OLIEHKOH MEpBOro ot-
OpOIIEHHOTO YJIEHA.

IMpumep. [IoCcTpOUTH UHTEPIIOIALMOHHBIN MOJUHOM HBIOTOHA YeTBEPTOU
crenean Uit QyHkoum  Y(X) =COS(2X) B oOmacTd 3HAYCHHWHA apryMeHTa
O<x<Tl/4.

3amoaHUM TaOJUIy pa3ieleHHBIX pa3HocTed (Tadir. 3.2), BRIYHCISAEMBIX
IO TIATH y3JIaM, TIPEJICTABUB I y100CTBA BEIYHCIICHHH

y(2) =cos[(m/2)z], < = .

Tabauua 3.2

Z | V(%) | (% 2) | Y%, 3, 3) Y%, 5) (%, %)
0 1

-0,304
0,25 0,924 -1,128

-0,868 0,363
0,5 0,707 -0,856 0,149

-1,296 0,512
0,75 0,383 -0,472

-1,532
1 0
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IHomuuom Hrrorona
y(2=1-0,304z- 1,12& (z 0,25) 0,362 ¢ 0,25¢ O;&
+0,14% (z- 0,25)@z- 0,5) 0,75).

Brorauciaum
y(0,6)= 1- 0,182 0,23% 7,623 IO~ 4,6947f¢ 0=

Tounoe 3nauenne Y(0,6)= 0,58 T. ¢. TOYHOCTH BBIYHMCICHHUI IO MPH-

OmKeHHOU (hopMyIie OKa3aaach BeCbMa BBICOKOM.

B 3akimroueHne OTMETHM, YTO B MPAKTUKE BBIYMCIECHUN IJI1 UHTEPIIOJS-
MU TOJUHOMBI CTENIEHU BBIIIE MSATOM OOBIYHO HE MCHOJIB3YIOT, T. €. YUCIO Y3-
JIOB MHTEPIOJSLUNUA HE MPEBBIIAET IIECTU. ECIM Mpu TakoM 4HCIE Y3JI0B HE
obecrieunBaeTcs 3aJjaHHasi MOTPEUTHOCTD, CJIEAYEeT YMEHbIIATh PACCTOSTHUE Me-
Ky y3TaMHU.

3.6.4. HenruHeiiHasi MHTEPIOJIALMS

s TabynupoBaHus OBICTpOMEHSOMMXCS (DYHKIIUA TpeOyeTcss BechbMa
MaJIbIH 1I1ar, T. €. BO3HUKAET HEOOXOJAMMOCTh CO3/1aBaTh TAOJHUIIBI OYCHb OOJIb-
X 00BEMOB, UTO B psifie cioydyaeB HempuemiieMo. Oka3bpIBaeTcs, 4To peodpa-
3oBaHueM nepeMeHHbIx N =N(Yy) 1 §=¢&(X) MOXHO HOOUTHCS TOrO, YTOOBI B

HOBBIX TIepeMeHHBIX Tpaduk N() ObuT OIM30K K MPSAMOW XOTS ObI Ha OTHEIb-
HBIX y4acTKax. B 3ToM ciydae MHTEPIOJISIIHIO TIPOBOIAT B iepeMeHHbIX (,€),
a 3aTeM 0OpaTHBIM UHTEPHIOIUPOBAHUEM HAXoAAT Y = Y(N);).

[TpeoopaszoBanus N(Yy) u &(X) MOKHBI OBITH JOCTATOYHO MPOCTHIMHU (J10-

rapuMudecKas, SKCIOHCHIINAIbHASI, TPUTOHOMETPUYECKUE M HEKOTOPHIE JPYy-
rue GpyHkiun). [Ipu 3TOM HaI0 3a00TUTHCSA O TOM, YTOOBI M 0OOpaTHOE MPeodpa-
3oBanre Y(IN) 0Ka3aoCh HECIOKHBIM.

Bo MHOrHX 3aa4ax TerioGpu3uKu, THAPOJMHAMUIKH, ONITHKH (0COOEHHO B
3ajadax TepeHoca M3IY4YCHHS) W JIPYTHX oO0jacTell HayKd W TEXHUKH YacTo
BCTpEYAETCsl CTEIEHHAasl 3aBUCUMOCTh (DYHKIIMM OT CBOMX apryMeHTOB. B sTom
ciydae ynoOHbI peoOpa3oBaHusl THIA JOTapUPMUPOBAHUS.

Ipumep. [onyuuts Gopmyiy il HEIMHEHHON ITBYXTOYEUHOW MHTEPIIO-
msimun yHKun - Y(X), eciu mepeMeHHbIE MOYKHO Mpeodpa3oBaTh MO Gopmy-
aam N =In(y) u & =X.

CocTaBuM MHTEPHOJSIMMOHHBIA MOJMHOM HpBIOTOHAa Ha JBYXTOYEUYHOM
mabJioHe:

_ M~ No e _
n r]o"'El_EO(E <o)
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B HCXOJHBIX IICPCMCHHBIX HMCCM

In(yl) B In(yO) (X_ )6) ’

In(y) =In(yp) +

1 oKoHYaTenbHO Y = Yy( V4/ yo)(x_)@)/( 1m0

3.6.5. UnTepnosinus cruiaiifHaMu

CnoBO «cCIUTaifH» MEPEeBOAUTCS KaK «THOKas nuHeika». Takyro «inHei-
Ky» MO>HO HMCIOJIb30BaTh JIJIsl ITPOBEJCHUS KPUBBIX Yepe3 3aJaHHYI0 COBOKYII-
HOCTb TOYEK, M3TM0ast U MpUACPKUBas €€ TaK, UTOObI pedpo MPOXOAMIO uepe3
BCE TOUKHM HA IJIOCKOCTU. PaBHOBecue TMOKOW JIMHEMKU OMUCHIBACTCS ypaBHE-
arem '(X) =0, T. e. HHTEPIOIAIIMOHHBIN TOJMHOM Ha y4acTKE MEXIY KaKIOH

Hapoﬁ COCCIHHMX TOYCK UMECT TPECTHhIO CTCIICHbD.
W) =g +h(x= xq)+ g% x)®+ d x %)),
X_1< X< %, O<i< N.
B y31ax 3HaueHUss MHOTOUYJIEHA U MHTEPIIOJIMPYEMOM (PYHKITUH COBIIAIAIOT:
W(%-1) = ¥%-1= 4,
W(x)=y =a+bh+ch+ dh,
h=x%-X%4,1<i< N.

Uuco TakuxX ypaBHEHHMM MEHBILIE YUCIIAa HEU3BECTHBIX B JBa pas3a. Henoc-
TAIOIIME YPAaBHEHMsI IOJIy4arOT, NPUPABHUBAS BO BHYTPEHHMX Yy3JlaX IEpPBBIE U
BTOPBIE [TPOU3BOIHBIE, BBIYUCISIEMbIE IO KOA((UIIMEHTaM Ha COCEHUX yJacTKax:

W(X) =h +26(x- x)+3¢d (% X1,
P'(X)=2G +6d (x= X4), %1 XX,
b.=h+2¢h+3df,
C,=G+3dh, 1<i<N -1

HC,IIOCTaI-OHII/IC YCJIOBHUA MOKHO IIOJYYUTD, II0Jiarasa, HalilpuMep, 4TO BTO-
pas IIpOM3BOJHAS paBHA HYJIIO HAa KOHIIAX Y4aCTKa MHTCPIIOJIMPOBAHUA.

W'(%)=0,¢=0,
P (xy) =0,cy +3dyhy =0,
VYpaBHeHUs 03BOJIAIOT onpeneauTh Bce 4N HeusBecTHhIX Ko dUIireH-

Ta: &,h,6¢,d (1< i< N).
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3.6.6. MHoromepHasi UHTEPIOJISIIUS
B pa3nuuHbIX TPUIOKEHUSAX MIUPOKO UCIIOIB3YIOT IBYMEPHBIE U TPEXMEP-

Hble Tabnuubl. Hanpumep, Temnodusndeckre cBOWCTBA pa3IMUHBIX BEUIECTB 3a-
BUCAT OT TEMIEPATYPHI U AABJICHUS, & ONTUYECKAE XaPAKTEPUCTUKH — €IIE U OT
JUIVHBI BOJIHBI U3JIy4CHHUS.

[Tpu MHOrOMEpHON MHTEPIONIALUU U3-3a TPOMO3AKOCTU TabIUI] HEOOXO-
IUMO OpaTh JTOCTaTOYHO OOJBIIME IIATH MO apryMeHTaM, T.€. CeTKa y3JIOB, Ha
KOTOpPOW CTpOST TabIMIly, OJydaeTcsl JOBOJIBHO rpyooit. [loatomy Tpedyercs
BBOJWTH IpeoOpaszoBanue nepeMeHHbix N =N(Yy), &=¢&(X), ¢ =¢(2), monodu-
pas noaxonsamue popmynsl. Ilpu ynaunom BeiOOpe Takux GopMya MOYKHO HC-
II0JIB30BaTh B HOBBIX NEPEMEHHBIX MHTEPIOJSALMUOHHBIN MOJIUHOM HEBBICOKOU
CTEIEHHU.

OcymiecTBiisisi MHOTOMEPHYIO HMHTEPHOJSILHIO, CIEIYeT NOMHHUTB, 4YTO
PacroJIOKEHUE Y3JI0B HE MOXET ObITh MPOU3BOJIbHBIM. Hanpumep, npu nHTep-
HOJIALUY TIOJIMHOMOM HepBoii cremeHu B (X, Y) y371bl He JOKHBI JIeXaTh Ha

OJHOM MpSMON B TUIOCKOCTHU. JI€HCTBUTENBHO, ONPENEIUTENh CUCTEMBI TPEX
YpaBHEHUM

z =a+bx+cy 1< 3
3aIIMCBIBAETCS B BUJIE

A=X(Yo— Y+ X%(Ya= W+ X ¥ .

YcnoBue pa3merneHust TpeX TOUYeK Ha OJHOUM MPSMOU BBITIISIUT CIIEAYIO-
UM 00pa3oMm:

TR _XKTXH
Yoo¥1 Y57 Y
[Tocne mpocThIX MpeoOpa3oBaHUt UMEEM
X(Y2= Ya)+ %( 5= W+ X ¥~ V=0,

T.C. CCJIM Y3JIbI JIC)KAT Ha O,IIHOP'I HpHMOﬁ, TO OIPCACIHUTCIIb A 06pa1uaeTcsl B

HyJIb U TIOCTPOUTH MOMMHOM B (X y) BUAa Z HEBO3MOXKHO.

ITpoBepsTh ycii0BUS MOAOOHOTO THMA AOCTATOYHO CJIOKHO, ITO3TOMY Ha
IIPAKTUKE CTPEMATCS CTPOUTH PETYJISIPHBIE CETKH, KaK IPaBUIIO, IPSIMOYTOib-
HbIE U PABHOMEpPHBIE, KOTJA Y3JIbl SBIIIOTCA TOUYKAMH IIEPECEUYEHUs IABYX B3a-
MMHO NEPHEHAUKYIAPHBIX CUCTEM ITapajuIeNIbHBIX NpAMBIX. Ha 3ToM ceTke mpo-
BOJAT IIPOCTYIO IOCIEAOBATEIbHYIO MHTEPIIONALMIO. CHayajaa II0 CTpPOKaM, a
3aTeM M0 CTOJIOLaM.
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[Tpu mocnemoBaTebHON MHTEPTIOSAINHN 3aBBIIIACTCS CTETICHh WHTEPIIO-
JSIUOHHOTO ToNMuHOMA. [Ipu TpeyroibHONW KOH(GUTYpallud PACIIOIOXKECHUS Y3-
JIOB CTEMEHh MHOTOWICHA Oy/eT MUHHUMAIbHOW. MHOTOWIEH N-HOW CTENeHU B
dbopme HpioToHa B ATOM cilydae MOXHO TMPEJCTaBUTH Kak 00OOIICHHWE OHO-
MEPHOTO BapHaHTAa 3aIUCH:

n n-1 i-1 j-1
i=0j=0 p:o q:o

3.7. Perpeccus

Tepmun «perpeccusi» BBen B ynorpednenue @. ['anpTon — oquH U3 co3-
JaTeyiel MaTeMaTU4eCKorl cTaTUCTUKU. COIMOCTaBIsASI POCT JIETEH U UX POAUTE-
Jied, OH OOHApYXUJ, YTO COOTBETCTBUE MEXKIY POCTOM OTIIOB U JIETEH BbIpaxe-
HO cj1a0o. OHO 0Ka3aJIoCh MEHBIINM, YeM OH OKHAaJI. I'aJbTOH OOBSICHHUI 3TO
SIBJIEHUE HACIEJCTBEHHOCThIO HE TOJBKO OT POAMUTENEH, HO U OT Oojee oTha-
JIEHHBIX TIpeaKoB. 1o ero mpeanoaoxeHusM, pocT ONPEAeISIeTCS HAMOJIOBUHY
pPOIUTENSIMHU, HA YETBEPTh — ACAYIIKON 1 0a0yIIKoi, Ha OHY BOCEMYIO — Ipa-
JeqoM U rpababkoii u 1. 1. HeBaxxHo, Hackoibko ObLT mipaB ["ansToH. ['1aBHOE B
TOM, UTO OH 0OpaTUJl BHUMaHUE Ha JIBM)KCHUE Ha3aJl M0 TeHeaJorniecKomy Jie-
PEBY M Ha3BaJ €ro PErpeccueil, o3auMCTBOBAB MOHATHE JBUXEHUS HA3a/[l, PO-
TUBOIIOJIOKHOE MTPOTPECCY — IBUKECHUIO BIIEPE/I.

BriocnenctBun COBO «perpeccusi» 3aHsUI0 B CTATUCTUKE 3aMETHOE Me-
CTO, XOT#, KaK 9TO 4acTO ObIBAET B JIIOOOM SI3bIKE, B TOM YHCJIC U B SI3bIKE HAYKH,
B HETrO TENEPh BKJIAJBIBAIOT JAPYrOM CMBICI — OHO O3HAYA€T CTATUCTUYECKYIO
CBSI3b MEXKY CITy4allHbIMU BEJIIMUMHAMH.

3.7.1. JIuneiinasi perpeccusi

[Tpu 06paboOTKe IKCICPUMEHTATBHBIX TAaHHBIX XUMHUKH 4acTO CTPOST pas-
AUYHBIE TpadUKH, TOIB3YSICh IEKAPTOBOH (MPSAMOYTOILHOW) CUCTEMOU KOOPIH-
HatT. IHOT1a 3aBUCHUMOCTH MEKIY M3MEPSAECMBIMU BEIIMYMHAMH X M y HOCST JIM-
HEWHBIN XapakTep, MO3TOMY SKCIEPUMEHTAIbHBIC TOUYKU TPYIIUPYIOTCS OKOJIO
HEKOTOpoU npsimoit iuauu (puc. 3.14).

YpaBHEHHE NIPSMOM JINHUKA UMEET BUI Y = a + 6x.

3nmech @ — JuIMHA OTpe3Ka OT Havajla KOOPAWHAT JI0 TOYKH TepECeUeHHUs
npsiMoii ¢ ockto Oy, b —tanrenc yria Hakiaona o npsimoit k ocu Ox (b =tga).
[IpsiMyto JIMHUIO CTaparoTCs MPOBECTH TaK, YTOOBI CyMMa KBaJpaTOB OTKJIOHE-
HUH pacueTHBIX 3HAYEHUH ), OT SKCIIEPHIMEHTAIBHBIX 3HAUCHUH ), OblIIa MUHH-
MaJIHOM JJIs BCEX N pacCMaTPUBAEMBIX OIBITOB!

n
s=> (Y, = %) - min.
=1
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0 x
Puc. 3.14.3aBucUMOCTh MEXTY U3MEPSIEMBIMU BEJIMUNHAMHU

Hpyrumu cioBaMu, N — 3T0 OOIIEEe YMCIO OIMBITOB, B KOTOPHIX H3MeEpsi-
JIMCh 3HAYEHMSI BEJIMYMH X U ), S; XapaKTEpU3yeT CYMMY BCEX U3MEPEHHBIX 3Ha-
YeHHUH X, a S3 — CyMMY BCeX 3HaueHu# BeauuuHbl ). OcTambHble 0003HAUCHUS
HOHSTHBI U3 POPMYIL.

VYpaBHeHue Y = a + DX, B KOTOpoe MO/CTaBIICHbI HaiiICHHbIC 3HAYCHHS
KOA((UIMEHTOB, MPUHATO HA3bIBaTh YpasHeHuem auneunou pezpeccuu. I1oib-
3ysICh 3TUM YPAaBHEHUEM, MOKHO, HE IIPOBOJS JAIBHEUIINX OIBITOB, pACCUNUTATh
JUIS 33IaHHOTO X COOTBETCTBYIOIIee 3HaUeHHue y. Takum o0pa3oM, ¢ TOMOIIBIO
YPAaBHEHMS PErPECCUU MOKHO MPOTHO3UPOBATh BEIMUYMHY V. Pasymeercs, Takon
IIPOTHO3 HE OyJeT a0COMIOTHO TOYHBIM. BIM30CTh MPOrHO3UPYEMOIO 3HAYEHUS
¥ K (paKTUYECKOMY 3HAUEHHIO 3aBUCUT B OCHOBHOM OT TOYHOCTH, C KOTOPOil BBI-
IOJIHAETCA DKCHEPUMEHT, U OT TOr0, HACKOJIBKO CYIIECTBYIOIIAsl 3aBUCHMOCTD
MEXy ¥ ¥ X OJTM3Ka B ACHCTBUTEILHOCTH K JIMHCHHOM.

PacueTs! k03¢ (huLIMEeHTOB TMHEWHOMN perpeccur BCera BIMOIHSIIOTCS 0
OJIHUM U TeM ke (popMmynaM U TpeOYIOT IPU PyYHOM CUETE 3HAUMTEIbHBIX 3a-
TpaTr BpeMeHH. UToObl M30aBUTh UCCIENOBAaTENEH OT 3TOM PYTHHHON padoTHl,
npuMensitor [1K.

[To mporpamme BBIYUCISIOTCS HE TOJBKO KOA()PHUIIMEHTHI YypaBHEHUS per-
peccun, HO U CpeAHee KBaIpaTUYHOE OTKJIOHEHHE PAacdETHBIX 3HAYCHUH ) OT
IKCIIEPUMEHTaIbHBIX. ECM cymMMy KBaapaTOB OTKJIIOHEHUH 0003HAYUTh Uepes S,
TO CpelHee KBagpaTUYHOE OTKJIOHEHHE O BBIYHCIACTCS MO GdopMmyle

| s
o=,|—.

n-1

PaCCMOTpHM HpI/IMeHeHI/Ie HpOFpaMMBI AJIs1 BBITIOJIHCHU L l'IpaKTI/I‘IeCKI/IX
pacyeToB.

M3BECTHO, YTO C NOBBIIMIEHUEM TEMIIEPATYPBHl PACTBOPUMOCTH COJIEH B
BOJIC yBeJII/I‘II/IBaeTCH. HaHOMHI/IM, qToO paCTBopI/IMOCTB}O Ha3bIBACTCA KOHIICH-

Tpalu:Aa COJIM B HACBIIICHHOM paCTBOPC.
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BKCHGPI/IMGHTaHLHbIe JaHHBIC I10 PaCTBOPHUMOCTH COJIM IIPU PA3JIMYHBIX

TeMrepaTrypax npuBeeHbl B Ta0. 3.3.
Tabauma 3.3

Temneparypa (x), °C 10 20 30 40 50 60 70 80
PactBopumocTs (Y), r/1 42 50 62 67 75 86 92 103

OO0paboTaB dKCNIEPUMEHTAIBHBIC JTAHHBIE C MIOMOIILI0 KOMITBIOTEPA, T0-
aydaeMm ypaBHeHue perpeccuun Y = 33,71 + 0,8% u cpennee kBaapaTH4IHOE OT-
kionenune 1,46. [Iporpamma okazanach JOCTaTOYHO MPOCTOM W YAOOHOM IS
WCITOJIB30BAHUS, HO, K COXKAJICHUIO, 00JIaCTh €€ MPUMEHEHHs OTPaHUYEHA TOJb-
KO JIMHEHHBIMU 3aBUCUMOCTSIMU. OJTHAKO HY)KHO UMETh B BHIY, YTO HEKOTOPHIC
HEJIMHCHHBIC 3aBUCHMOCTH MOYKHO TIpeoOpa30oBaTh B JUHEHHBIC.

Hampumep, runepOoaudeckas CBsi3b y = dg + ai/x TUHEapu3yeTcs 3ame-
HOU mepeMeHHoi Z = 1/X, Torna y = ap+ a;2.

[TokaszaTenpHas cBsa3p Y= alEY numeapmsyercs myTeM norapudmmpo-
BanusA. V= Iny = [Inagtayx.

CrereHHast CBsI3b TIOCIE JIOTapU(PMHUPOBAHUS JTHUHEAPHUIYECTCS 3aMEHOU
Iny=p, Inag=c¢, InX=2 Torma p =c +a,z.

Jlorapudmuueckas cBsI3b y = agtaylnx nauHeapusyeTcs 3ameHoi Z = Inx,
TOorJa y = apgtayZ.

Kom6unupoBanHas cBs3b y = 1/ (a,+aie”) IuHeapusyercs 3aMeHOMH
v=1p u z=€’, Torma V=ay + a;z

[[Iupokoe HCIOIB30BAaHUE JIMHEMHBIX 3aBUCUMOCTEM W CBSI3E€H, JIETKO
IMPUBOJUMBIX K JIMHEHHBIM, OOBSICHSICTCS CICAYIOIMM. JIMHEHHBIC CBSI3U TPO-
CTBI ¥ TPEOYIOT OTHOCHTEIILHO Majioro 00beMa BHIYUCIICHHH, @ METOIMKA UX YC-
TaHOBJICHUS OoJiee TITy00KO pazpaboTaHa.

Paccmorpum npumep nuHeapusanuu. Kak W3BECTHO, 3aBUCHMOCTH KOH-
CTaHTBI CKOPOCTH XMUMHYECKOW PEAKIIUU OT TEMIIEpaTypbl HMEET DKCIIOHEHIIU-

aJbHBIA XapaAKTEP
E

k=ke RT.

[TpomorapudMupoBaB 3TO BRIpAXKEHUE, TTOTYIUM
E1l
Ink=Inky ———=.
RT
Brenem cnenytomye 0603HauYCHHUS:

y=Ink; a=Ink;; b=—§; X =
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C yuyeroMm 3THX 00O3HAUEHHMU MOJy4YaeM JIMHEAPU30BAHHOE YypaBHEHHE
perpeccun y = a + bx. Tenepbr cHOBa MOYXHO BOCHOJIB30BaThCs HAICH TPO-
rpamMmoii. Beraucnus kospunmeHTs a u b, MoxHO paccunTaTh MperIKCIOHEH-
IIHATbHBI MHOXKHUTEIND Ky M DHEPTUio akTuBaImu E.

Takum ob6paszoMm, Omarojapsi JMHEapU3alUu 00JAaCTh MPUMEHEHHUS TMPO-
IpaMMbl 3HAUUTEIBHO PACIIUPSIETCS.

3.7.2. Koppeasinus

Kenast ycTaHOBUTH CBSI3b MEXIY JBYMsI BEIIMUYMHAMH, UCCIEIOBATEINb
HAHOCHUT WX 3HaueHusi Ha rpaduk. Kaxmoil mape 3HaueHHUI BETWYUH X U Y Ha
rpaduke cooTBeTcTBYeT Touka. OOBIUHO TaKWe TOYKHM HE JIOXKATCs Ha OJHY JIU-
HUIO, a 3aHUMAIOT Ha TUIOCKOCTU YepTeka HEKOTOPYI0 00J1acTh, 00pa3ys Tak Ha-
3pIBAEMYIO Auarpammy pacceuBanus (puc. 3.15).ITpuuuHbl pacceMBaHUS MOTYT
OBITh CAMBIMU PAa3TUYHBIMU. Cpeil HUX MOXKHO Ha3BaTh MOTPEIIHOCTH U3MEpE-
HUH, BIMSAHUE HEYYTEHHBIX ()AaKTOPOB U T. 1. Jlaxke eciu OJUH U TOT K€ OIbIT B
XUMHUYECKOU 1a00paTopuu MPOBOJIUTCA HECKOJIBKO Pa3, Pe3yJIbTaThl U3MEPEHUI
O0OBIYHO OTJIMYAIOTCS IPYT OT JpyTa.

Y a L 6 YA s

: 3 -
™ 4 X

Ky

Puc. 3.15./Iluarpammsel paccenBaHus

CBsi3p  MeXAy [JBYMsS BEIMYMHAMM, XapaKTEPHU3YIOIIUMH XHUMHUKO-
TEXHOJIOTHYECKHI MPOIIECC, MOKHO BBIPA3UTh YpaBHEHHEM perpeccud. OgHako
OHO HE TI03BOJISIET C a0COMIOTHON TOYHOCTBIO MPEJCKa3aTh 3HAUCHUE ), €CITU U3-
BECTHO 3HaueHue x. [[porHo3upoBaHue y OCYIIECTBISAETCS TOJIBKO C HEKOTOPOM
BEPOSATHOCTBIO. Takasi CBs3b MEXKIY JBYMs BEJIMUMHAMHU HA3bIBAE€TCS KOppES-
HMOHHOM. OHa CyIIECTBEHHO OTJIMYAETCS OT CBSI3M JETEPMHUHUCTUYECKOU, OMU-
CBIBAEMOM CTPOTUMHU (PU3HKO-XUMHUYECKUMH (POpMyTamH.

bnaronaps paccesHuio Touku Ha rpaduKe pacroiaraiTcsi B HEKOTOPOM
KOHEYHOM 00J1acTh, 0OBIYHO UMelolel GopmMy aiuunca. Uem TecHee CBsI3b Me-
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KTy pacCMaTpUBAaEMBbIMH BEIMYMHAMH, TeM 00Jiee BBITSHYT JJUTUIIC BIOJb OJ-
HOM U3 cBomx oceit (cm. puc. 3.15,a u 6). Haoboport, eciu CBs3b MEXAY X U )
OTCYTCTBYET, TO pa3OpoC TOUEK Ha JAWarpaMMe pacceuBaHus Mo Qopme Mpu-
ommxaercs k kpyry (cm. puc. 3.15,6).

Koppensiuonnyio CBsA3b MEXKIy BEIWYMHAMH HAa3bIBAIOT IOJOXKHUTEIb-
HOM, €CITU NIPH YBETUYCHUU OJHOW U3 HUX BO3pacTaeT Apyras BennuuHa. OTpu-
[ATEIHHOM Ha3bIBAIOT TAKYIO0 KOPPEJAIMOHHYIO CBSI3b, KOTJA MPU YBEIUUYECHUH
3HAYECHUI OJHOW M3 BEJIMUUH Jpyrasi yMEHbIIAETCS .

Buns na rpaduke KOppensUOHHYIO CBSI3b MEXKIY BEIMYMHAMH, MBI MO-
K€M J1aTh €M KAYECTBEHHYIO OLEHKY. J[JI1 KOJIMYECTBEHHOW OLICHKH JIMHEMHOMN
KOPPEJSIIIMM  KUCTIOJIb3YeTCsl KO3(PPUIIMEHT MapHOW KOppessiuuu [,,, KOTOPHIi
paccumuThIBaeTcs o hopmyse

= 33-%%
Jss-D(ss P

n n n n n
e S =N sz=§>s: ss=§y.: S4=§>$2: %=§w: ss=§y.2-
i= i= i= i= i=

xys

3T10T KO3 (PULIMEHT MOKET MPUHUMATH CIIEAYIONINE 3HAYCHHUS

1)r,, = 0;uTo cBUIETENBCTBYET 00 OTCYTCTBUU KOPPEIALMOHHOM CBA3H
MEXKIY X U ),

2) r, = 1;B DaHHOM cily4ae CYIIECTBYET CTpOrasi HOJIOKUTEIbHAs Je-
TEPMUHUCTUYECKAS CBS3b;

3)r,, =—1;Mexay x Uy CyIECTBYET CTporasi OTpUIlaTeIbHas AeTePMHU-
HUCTUYECKAs CBS3b;

4) — 1 <r,, < +1;310 Haubosee pacIPOCTPAHEHHBIN CITydail: KOPPEAIH-
OHHAsl CBSI3b MOXKET OBITh KAK IMOJIOKUTEIBHOM, TaK U OTPULIATEIbHON U XapakK-
TEPHU30BATHCS PA3TUYHON CTEMEHbIO TECHOTHI CBsI3U. PacueTsl K03(PHUIIEeHTOB
IIapHOM KOPPEJSIUU ITOJIE3HO BBITONMHATH Ha [1IK.

Yem Gmike aBCOTIOTHOE 3HAUYCHHE KOI(DGHUIIEHTa KOPPEIAIUH | My | k
CIMHMLIE, TEM CUIIbHEE JTMHEHHAA CBA3b MEXY X U y. ClleyeT OTMETUTB, 4TO [,
OJIHOBPEMEHHO OTPAKAET CTENEHb CIYyYaWHOCTH W KPUBOJMHEHMHOCTU CBS3H
MEXy BelIWYMHaMH x U ). Hampumep, 3aBUCHUMOCTB ) OT X MOKET ObITh OJIH3-
KOU K (DYyHKIIMOHAJIBHOM, HO CYIIIECTBEHHO HEJIWHEHHOU. B aTOM ciyuae ko3d-
bULKMEeHT Koppensauuu OyeT 3HaUUTEIbHO MEHBIIIE €IMHUIIBI.

Taxum 00pa3oM, TECHOTY CBSI3M MEXAY ABYMS BEIMUYWHAMU MOXHO 00B-
CKTUBHO OIICHUTHh TOJBKO IOCJIE PACCMOTPEHUsl rpaduka <«KOPPEISIHOHHOTO
MOJISI» U BIYMCIIEHUS KOd(PPuImenTa napHoi KOppessiuH.
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4. TABJIMYHBIN MPOIIECCOP MICROSOFT EXCEL

Microsoft Excelsisiercss MOIIHBIM IPOTpaMMHBIM CPEICTBOM IS pabo-
TBI ¢ TaOMIaMu JaHHBIX. C €0 MOMOIIBIO MOYKHO BBITIOJHSIT.

— aBTOMAaTHYECKYI0 00pabOTKy 3aBUCSIIMUX APYT OT APyra JaHHbIX;

— aBTOMATH3AIMIO UTOTOBBIX BBIUMCIIEHUI U CO3/1aHUE CBOJHBIX TaOJIHII;

— BEJICHHUE MPOCTHIX 0a3 TaHHBIX U OPabOTKY 3aIucei;

— COBMECTHYIO pabOTy ¢ YKOHOMHUYECKUMH JTOKyMEHTaMH H IOATOTOBKY
TaOJMYHBIX IOKYMEHTOB;

— IOCTPOCHHE AHArPaMM H TPaUKOB 110 HMEIOIUMCSI JTAHHBIM.

OcnoBHOe pabodee npoctpanctBo Microsoft Excel —-sro pabouas knuea,
npeacTaBIIsioNas coooi Habop pabouux mucmos (puc. 4.1).

Cr1poxa samumrka C1poxa meneo
B 3mol cTROKE VEGHEAOTCA HME 30ECEH TRPEUMCIRHED TRYTOEL KOMAHT
pemarTHryeMoro fafla B HasEa- PafioTH ¢ AOEVMEHTOM. C IO MOILBED
B mporparmed (Wicrosoft Excel) ITHE EOMAHD EBENOIHANTCA  ECE
m{cnmmm:mn mefieTEre B Microsoft Eavel
s BLIL]
ArmmoTea HETEP- s (v b eogws g Ggee e (e Gpes s S.Ex
HATHELH EOMBHPRM N @ om|aky ane- o R IE A EREIE
MEHID H CITVEAT LT —.e- Il BEY I T AT R RN . W
EHHOTD FalmC-
}mmP E = | | 4 E K [x] =
K KOMAHT |
TTone «Inwr:

3meck oTofpaEamT-
CA APECE H HMEHA
AUEEE

Knomea iBerazxa
dymano
MMozEamAeT  HAYATE
pafiory ¢ IacTepon

ikt

Crpoxa doprryn
Hemmesyercs  mm
BEOMA H [ETAKTH-

POBAHIA OpMTT Towesr

TPOKPYTEH
CITyEAT WIT THO-

‘r_,‘;f'" CMOT}A TEHHBL
-

4]
AprEmeH MHeTOE \ Crpoxa cocTosHHA Pafowit mocr

W e m e Tt e [

JaromEKH cTpOK H

CTOB M0 E Hemmeayersa mma mepe- 3meck  oTofpamasTcA  HEchOp- 3mecE OTofpaEaeTC A
VuacTEYIOT B O0pasces- MELEHHA T pafonm MAIMA 0 TEEVILEM JECTE HIH MAHHELE, O© KOTOREDMH
HHH 8IpECOE AHREE TIHCTAM BEIMOITHACMOH 0T PAIHE PAGOTAET IO OEATRITE

Puc. 4.1.0Onements okHa Microsoft Excel

Paboune mucThl UMEIOT TAOIUYHYIO CTPYKTYPY M MOTYT COZIEPKaTh OIHY
WJIH HECKOJIbKO Tabymil. Kakapiii pabouuii TUCT UMEET HazsaHue, KOTOpoe OTO-
OpakaeTcs Ha SIPJIbIUKE JIUCTA, HAXOJAIIEMCs B ero HibkKHed dactu. [lomumo
pabounx smcroB kaura Microsoft Excelmosker comepkath JIMCTBI duazpamm n
mooyneu Visual Basic for Applications.
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TabGnmuuHOE mMpOCTPaHCTBO PabOYEro JUCTa COCTOUT U3 CMPOK U CIMOIOYO8.
CronO1pl 03ariaBieHbl JJATHHCKUMU OyKBaMU WJIM JIBYXOYKBEHHBIMH KOMOUWHa-
siMA (3ar0JIOBKU CTOJIOIOB), CTPOKH TOCIICAOBATEIBHO HyMEPYIOTCS YHCIIAMH.
Bcero pabouwnii nuct conepxut 256 ctonomnos (ot A o IV ) u 65536¢Tpok.

MuHUMaTBHBIMU 3JIEMEHTAMU XPAHEHUS JAHHBIX SABJISIOTCS AuelKu Tad-
auiel. O003HAaUeHUE OT/ACNBHOM sYeHKH coueTaeT B ce0e HoMepa CToJjona u
CTPOKH, TIEpeCeueHUEeM KOTOPBhIX OHa 00pa3oBaHa. DTO COYETAaHUE HA3bIBACTCS
aopecom i ccovlixou Ha staeiiky (Al, DE234). Oxna u3 siaeek BCer/a sBIseT-
Csl aKTHBHON M BBIIEISICTCS paMKON aKTUBHOHN sueWiku (mabiauumnsiii Kypcop).
Slueliky MOXKHO aKTHBHU3HMPOBATh (CIENaTh TEKYIIEH) C MOMOIIBIO MBIIIU HITH
KJIABUII yIpaBIEHUS KypcopoM. AJpec TeKyllel sueiiku Bcerjaa oToOpakaercs
B noJie umeHu ¢ 1eBoi ctopousl Cmpoxu ¢oopmyn Haa pabouum nmuctom. Onepa-
LIMY BBOJA U PEIAKTUPOBAHUSI BCErla IPOU3BOIATCS B aKTUBHOM STUEHKE.

Ha nannble, pacnoyioK€HHbIE B COCEIHUX S4YEHKaX, MOKHO CChUIATHCS B
dopmyrax, Kak Ha eqUHOE Lenoe. Takyro TPYIIy sS4eeK Ha3bIBAIOT OUANAZOHOM.
Jlnama3oH siueek 0003Ha4YaroT, YKa3bIBas uepe3 JBOCTOUNE HOMEpa SYeeK, pacio-
JIO)KEHHBIX B JIECBOM BEPXHEM M IIPABOM HIDKHEM yrJiax auamnasona (Al: C15).

4.1. BBoa u pelaKTHPOBAHUE JAHHBIX

4.1.1.11lepemenienue mo padouemMy JUCTy

BrImonHseTcst ¢ MOMOMIBIO MBIIHN (OHOKPATHBIN MISTYOK JIEBOM KHOMKOM
Ha HY)KHOW sTYeiKe) WM KJIaBHII YIPaBIeHHs KypcopoM (Tadm. 4.1):

Tab6muna 4.1

CoueTaHusl KJIABHII Ui epeMellleHUs Mo padoueMy JIUCTY

YT00bI aAKTUBU3HPOBATH SYEKY Haxarp
Cnesa < |wm Shift  +Tab
Cnpasa |- umu Tab
CBepxy, B IpeAbIAyIIEH CTPOKE 1 |mmm Shift  Enter
CHuzy, B CIEIYIONIECH CTPOKE | |umu Enter
Brimie Ha 07THY KpaHHYIO CTPAHUILY Page Up
Hwxe Ha 0HY SKpaHHYIO CTpaHUITY Page Down
Y npaBoil rpaHMIlBl TEKYIIETO TUana3oHa Ctrl  +| -]
YV neBoy rpaHullbl TEKYILIETO AUANa3oHa Ctrl + =
B nauane pabouero nucra Ctrl  +Home
;Ibience(f;:;;?;p;p;{nlfbclgenan CTPOKH U CTONOIA, KOTO- ctrl +End
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[Ipu momom NoJIoC NPOKPYTKH MOKHO OBICTPO MPOCMOTPETH YacTH pa-
00Yero JucTa, KOTOpble HE OMECTHIIMCH Ha 3KpaHe, HO B 3TOM CIIy4ae MEHSET-
csl BUJ pabodvero JMCTa, a TeKyIIeld 0CTaeTCsl MPEXKHSS SUeHKa.

4.1.2.BbiesieHHe IPYNIIbI siY€eK

WNuorna npu pabote ¢ JaHHBIMU BO3HUKAET HEOOXOIUMOCTh B BBIJCICHUH
rpynmnsl stueek. st atoro MS Excelnpenocrapmnsier ciiemyronye BO3MOXHOCTH.

YToObI BBIJICIUTH HECKOJIIBKO CMEXHBIX SY€eK, Hy)KHO LISKHYTh Ha mep-
BOW M3 HUX, 3aTeM HaxkaTh KiaBumry Shift  u, He oTmyckas ee, MENKHYTh HA
HOCJIeTHEH U3 BBIIETSIEMBIX SYEeK.

MOHO BBIIEIUTH IPYIIY CMEXKHBIX S4€eK, MOJb3YSCh TOJBKO MBIIIBIO.
Jlsst 3TOrO HY>KHO Ha)KaTh JIEBYIO KHOIIKY MBIIIM Ha TEpBOH siueiike u, He OT-
IycKas ee, IepeTalluTh YKa3aTelb MBI B TOCIEAHION SYECHKY.

Br1ienieHne Tpymnnbl CMEXKHBIX S9€EK HA3bIBACTCS BBIICIICHUEM 010KA AITH
ouanazona siyeex.

JIiist BEIICTICHUST HECMEXKHBIX SYEEK HYKHO IIEIIKHYTh Ha NIEPBOM U3 HHX,
a 3atem HaxaTh kiauiry Ctrl  u, He oTmyckas ee, miesNKaTh Ha IPYTUX sSYCH-
Kax, KOTOpbIE HEOOXOIMMO BBIJICITUTD.

YroObl BBIACTUTH CTPOKY HIIM CTOJIOCI], HY>KHO IIEIKHYTH IO 3ar0JIOBKY
COOTBETCTBYIOIIIEH CTPOKH WJIH CTOJIONA.

YroObl BBIIEIUTH BECh PaOOUMIl JIUCT, CIIEAYET IIEIKHYTh Ha Mepecede-
HUH CTPOKH 3ar0JOBKOB CTOJIOIIOB M CTOJIOIA 3aTOJIOBKOB CTPOK.

4.1.3.BBoa 1 pelakTUPOBaHUE JaAHHBIX

B sueliku pabodero jgucra MOKHO BBOJUTBH JAHHBIC CICAYIOIIUX THIIOB:
mekcm, Yucia Wi gopmyast. JIns 3TOr0 HYKHO BBIACIUTH (aKTHBHU3UPOBATH)
s4yeiiky u HaOpaTh C KJIaBHATyphl daHHbIe. B mpomecce BBoga Microsoft Excel
aBTOMATUYECKU PACTIO3HAET THUII TAHHBIX.

Bce, uto HabupaeTcst ¢ KJIaBUATYPHI, MOABISIETCA U B TEKYIIEH suelke, U
B cTpoke (opmyin. 3aHecTu HaOpaHHBIC JTaHHBIC B TEKYIIYIO SUYCHKY MOXKHO,
Ha)kaB KJaBuilly ENter wnu menkHyB MbIIIBIO HA Pyrou sueiike. OTMEHUTD
BBOJ JJAHHBIX MOJKHO Ha)KaTHEM KiIaBHIIHA ESC.

PenakTupoBaTh JJaHHBIC B sIYEHKAaX MOXKHO JABYMS CIIOCOOAMMU:

1) MOXXHO BBIACIHMTH SYCHKY U, MIEIKHYB B CTPOKE (HOPMYII, OTPEIAKTH-
pOBaTh JIaHHBIE B CTPOKE HOPMYII;

2) pedaKTHUpOBaTh JaHHBIC MPsAMO B suciike. JIsg pedakTUPOBaHHUS B
AYEHUKE HY>KHO BBIIIOJIHUTh HA HEW JIBOMHOM ILIEIYOK JICBOM KHOIKOW MBIIIIH, a
3aTeM IETYKOM MBIIIN TOMECTUTh TEKCTOBBIN Kypcop Ha MeCTO, KyJia TpeOyeT-
CsI BHECTH U3MEHEHHUS.

UYToOB!I yanuTh TaHHBIE U3 SYCHKHU, €€ HY)KHO BBIJCITUTh M HAXaTh KJia-
sumy Del .
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4.1.4.BBoa nmocjaeaoBaTeJbLHOCTEH JAaHHBIX B IYEHKH.

1) BBIIEIHUTH TEPBYIO U3 3AMOTHICMBIX SUCCK;

2) BBECTH HaYaJbHOE 3HAYCHHE IS Psijia 3HAUCHUH,

3) BBeCTH CIICAYIOIIECE 3HAYCHUE B COCCIHIOI SYCHKY, YTOOBI OIpese-
JUTH 00pa3erl 3aroJHEHNUS;

4) BBIICIUTH SUCHKY WM TYCHKH, COJICPIKAIIUC HAYAIbHbIC 3HAUCHUS,

5) meperammTh Mapkep 3amnoiHeHHS (puc. 4.2) MpU HaXaToW JICBOM
KHOTIKE MBIIITU Yepe3 3aM0JHICMbIC STUCHKH.

1 Mapkep 3anonHeHus

L oS

Puc. 4.2.Mapkep 3an10JHEHUS

JIyist 3amonHeHus: B BO3pacTaloleM IMOpPSAKE MepeTaluTh MapKep BHU3
win BrOpaso. JlJig 3amofiHeHUsT B yOBIBAIOIIEM MOPSAKE MEPETaluTh MapKep
BBEpX WJIH BIIEBO.

Ipumep 1. Ecinu tpebyetcs monyduts psia 2, 3, 4, 5,...BBeautre 2u 3 B
nepBble ABe sueriku. Eciu Tpedyetcs nomy4uts psan 2, 4, 6, 8,...peeaute 2u 4.
Ecnu tpebyercsa monyuuts psia 2, 2, 2, 2,... BTOPYIO slUEHKY MOKHO OCTaBUTh
nyctoil. UToObl 3aaTh THN psijia 3HAYCHWM, TepeTaluTe MapKep 3arojHEeHUs
paBOl KHONKOM MBIIIIH, a 3aTEM BBIOEpUTE COOTBETCTBYIOIIYIO0 KOMaHy B KOH-
TEKCTHOM MEHIO.

IIpumep 2. Ecnu HavanpHOE 3HaueHUE — aata <«iHB-2002»,T0 1715 mosty-
yeHus psaaa «pes-2002», wap-2002»u T. 1. BEIOEpUTE KOMAHIY 3aNOIHUMb NO
mecayam, a aia nonydenus psna «iaB-2003», «uB-2004» U T. 1. BRIOEpHTE
KOMaHAy 3anoanums no 200am.

Yro6bl TOYHO C(HOPMYIHUPOBATH YCIOBHS 3alOJHEHUS SYEEK, CIEAyeT
BBINIOJIHUTE KOMaHAy: MeHto Ilpaska — 3anonnums — [Ipoepeccus — OTKpOETCS
okHo muanora [Ipoepeccus (puc. 4.3).31ech BBIOpATh THII TPOTPECCUH, BEIIUIUHY
mara u npejensHoe 3HadeHue. [loce memuka Ha kHomke OK Microsoft Excelas-
TOMAaTHUYECKH 3allOJTHUT STYCHKH B COOTBETCTBUU C 33JaHHBIMU MPaBUIIAMHU.

SSSS———————————.———.
ACMONO¥EHHE THn AHHHUEL
% no cpokam % aprimeTHUECKaA F petk
" o cTopbuam " reoMeTpHYECan " pafioqmii AeHE
" aatel " MecAw
[ ApToMaTHUECKDE ~ ~
OMPEAENEHHE Wara SETOZAMN0NHEHHE roa
War: I_ MpeAsnEHDE SHAYEHME! I
[6],3 I OTMEHA |

Puc. 4.3.0kxno nuanora [lpoepeccus
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Hacrtpoiika ABT03an0JTHEeHUA:

1) BeIMOSHUTE KOMaHTy MeHI0 Cepguc — [lapamempul — OTKPOETCS OKHO
nuanora Ilapamempsi, B 3TOM OKHE BBIOpaTh BKIAAKy Cnucku (puc. 4.4);

E——EEEEREEEEEEEEEEEEEE
MexavHApOAHBIE I CoxpaHeHHe | Mpoeepka owMbok | tialet] | EesonacHocTe
Ena I BeIMHCNEHHA I Mpaexa I Oblwmre I Mepexan | AKarpanma I LigeT
COMcKH: SNEMEHTEI CNHCKa:
HOBbIA CIMCOK ~|  Aofasne |
MH, ET, Cp, 47, M1, C6, BC
MoHeAensHHE, BTopHKE, Cpeaa, HeTeepr, P —— |
AHE, EE, Map, anp, Mak, MHH, KO, 3Br,
AHBape, PeEpant, MapT, Anpens, Mai, M
MaTk, OTew, CuH, fAodub, Babywka
MpHxoa, 3aTpaTel Ha TOEAPE!, MonHaA Bbi|
Canat "BepnvHokmi’, Canat "Mumosa", By,
[-] =
JANA pa3AENEHMA 3NEMEHTOB CMHCKA HAMMHTE KNasHwy Enter,
WIMNOPT CMMCKa M3 AYEsk: | j‘_] WMnepT |
OK I OTHEHE |

Puc. 4.4.0kno nuanora Ilapamempeot, Bknaaka Cnucku

2) 4TOOBI BBECTH HOBBII CIIMCOK, BBRIOPATh Hoeswlil cnucox w3 crmcka Cnucku,
3) BBeCTH JaHHBIC B TOJE Diemenmyvl CHUCKA, HAYAHAS C TIEPBOTO dJie-
meHTa. [Tociie BBoga KaXk10i 3amucu Ha)XUMaTth Kiapuiry Enter

4) mocne TOTO, KaK CIUCOK OyaeT BBEACH IMOJHOCTHIO, HAXKATh KHOIKY
Jlobasum.

4.1.5.11epeynopsiiounBaHue COACPKMMOTIO0 T4YeeK

Brenennrsie nanHbie, Oy/Ib TO TEKCT, YUCIa UK GOPMYJIbI, HE TIPUBI3aHbI
YKECTKO K KOHKPETHBIM siuelikaM. JlaHHbIe MOXKHO KOIIUPOBATh U3 OJHUX SUEEK B

JIpyrue, 100aBsATh U YIAISATh sTMEHKH, CTPOKH, CTOJIOIBI U MTepeMeIaTh JaHHBIC
MEXIY TYCUKaAMH.

4.1.6.KonupoBaHue M BCTABKA JaHHBIX B TUEKH

KomnupoBate gaHHbie B Ipyroe MeCTo paboYero JUcTa MOKHO:

— ¢ IMOMOIIIbIO0 KHOIIOK KOTIMPOBAHUS U BCTaBKU Ha TTaHEIH HHCTPYMEHTOB,;
— C IMOMOIIIBIO COOTBETCTBYIOIIMX KOMaH/I MEHIO [Ipaska,

— TepeTacKuBas JaHHBIC MBIIIBIO.

KommpoBanue ¢ mOMOIIBIO MBITIN — CaMblid OBICTPBIN CITOC00, 0COOCHHO

eCIIU STUCUKH HaxoaATCsa Ha OJHOM pa60qu JIMCTC U PpACCTOAHHUC MCKAY HUMU
HCBCIIUKO.

Ilpoyeoypa:
1) BBIACINTH HY)KHYIO SIMCUKY WIIH JUATA30H SYCEeK;

2) INOMCCTUTH YKa3aTcJib MBIIIN Ha JI000M Y4aCTKC I'paHUIbl BbIACICH-
HOI'0 JWana3oHa,
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3) HaxaTh W He ormyckath kinaBuiry Ctrl . [Ipu HaxkaTu Ha KIIaBUIIY
Ctrl , ecnu ykaszarenb MBIIIA HAXOJAUTCS HA TPAHUIIE AUAIIA30HA, OH IOMEUYALT-
Cs MaJEHbKHM IUIFOCOM. DTOT IUIKOC YKa3bIBAET, YTO COAECPKUMOE JHAMA30HA
HOJIVIEKUT KOIMPOBAHUIO, a HE IEPEMELLCHUIO,

4) mepeTamTh paMKy JMana3oHa Ha HOBOE MECTO, OTITYCTUTh KHOIKY
MbItM 1 3ateM kinasumny Ctrl . Konwst BeineneHHo# nHpOpManuu OyaeT BCTaB-
JIeHa B HOBBIM OJIOK.

Konuposanue u ecmasrxa snemenmoé suyeex. KonupoBaTb M BCTaBIIATH
MO’KHO HE TOJBKO SUEHWKY LIEJTUKOM, HO U OTJIEJIbHbBIE DJIEMEHTHI €€ COAECPKUMO-
ro. Hanpumep, ecnu B siueiike 3anucana HeKOTopasi ¢opMyiia, TO B HOBYIO sSTUEii-
Ky MOYHO [IEPEHECTH TOJBKO PE3yIbTaT BHIYMCICHUM.

Jlsis TOro 4TOOBl BRIOOPOYHO CKOMHUPOBATH U BCTABUTH OTACIbHBIC dIie-
MEHTBI TYEUKH, BBITIOJIHSAIOT CIEYIOIIHNE NCHCTBUS:

1) BBIIENHTH STYCHKY HITH TUAMTA30H SYCEK;

2) CKOIMPOBATh BhIICNIEHHOE B Oy(dep oOMeHa,

3) ompenenuTh MECTO BCTABKH,

4) WmeNKHYTh MPaBOH KHOMKOW MBIMIH. B MOSBUBIIEMCS KOHTEKCTHOM
MEHIO BbIOpaTh KOMaHy CneyuanbHas 6cmaska,

5) B oTkphIBIIEMCs OKHe nuanora Cneyuanvhas ecmaska (puc. 4.5)onpe-
JIENIUTh NTapaMeTpbl BCTABKH JaHHBIX ITyTE€M BbIOOpa COOTBETCTBYIOLIEH ONIINY;

6) menKkHyTh Ha KHOMKE OK.

llepemewenue oannvix medxncoy suetikamu. IlepeMecTuTy NaHHbIE B OpY-
roe MecTo paboyero JIMCTa MOKHO:

— C [TIOMOILIBIO KHOIIOK Beipezamb U Bcmagumb Ha TaHETW UHCTPYMEHTOB;

— C IIOMOIIBIO COOTBETCTBYIOIIMX KOMaH[ MeHI0 [Ipagka;

— IEepeTacKHuBasi JaHHbIE MBIIIBIO.

2
BcTaEMTE
&+ B! ' YCNOBMA HA SHAHEHHA
™ dhopryne: " fies pamem
™ 3HaUEHHA ™ WMPMHE! CTONBUOE
i~ thopMaTel " thopry Akl M hOpMATE! YHcEn
" MpHMEYaHHA " 3Ha4EHMA W hOPHATEI YHEER
Cnepauxa
% per = yMHOMMTE
i CnomMTE " pazgenvTe
" BrMECTE
[ ppomyckaTs nycTeie A4efikk [™ TpaHcnoHHpoEaTE
BCTaEWTE CEAZE | Ok I OTHMEHS

Puc. 4.5.0kno nuanora Cneyuanvras 6cmaska

111



YToOBl IEPEMECTUTH COACPKUMOE STYEHKH C MOMOIIBIO MBIIIH, JOCTATOY-
HO BBIJICTIUTH STYEHKY MEPETAlUTh €€ paMKy Ha HOBOE MECTO.

Bcmaska u yoanenue siueex, cmpok u cmonoyos. Ilpu opopmienun pado-
YHUX JIMCTOB MOKHO KOIHMPOBAThH SUYCHKHU B JII000e MecTo paboueil kauru. Ecnu
HE XBaTaeT MPOCTPAHCTBA ISl 3aIMCH JAHHBIX B KOHKPETHYIO 001acTh paboyeit
TaOJMIIBI, MOXHO JO00ABISATh WM YJAISATh SUYEUKH, CTPOKU U cToioubl. Korga
IPOUCXOJIUT yAAJIEHUE SYEEK PabOYero JIMCTa, YHUUYTOKACTCS UX COAECPKUMOE,
a Ipyrue s'ueKu 13 MpaBoil WK U3 HUKHEH o0acTeil TabauIbl epeIBUTratoTCs
Ha MECTO YIAJCHHBIX. BCTaBUTh A4YElKY, CTPOKY MJIM CTOJIOEI] MOKHO C MOMO-
npl0 komaua Auetiku, Cmpoku, Cmonoyst U3 MeHIO Bcmaska, a yJIamuTh — C
MOMOIIBI0 KOMaHIbI Yoanums u3 MeHo Ilpaska.

BeraBnsis wim ynanss CTpOKY WIHM CTOJIOEH, CIIEAYET BBIACIATh UX LIEJIN-
KOM, a HEe KaKylO-TO OTIEJIbHYIO UX 4acTh. BBIIEIUTH CTPOKY WM CcTOJOEI 11e-
JIMKOM MO>KHO, IIEJIKHYB Ha UX 3aroJIOBKax.

Berapnss siueiiky, cTpoky wid crosder, HeoOX0AUMO BBIACIUTH SYEHKY,
CTPOKY WJIM CTOJIOEII, PAcIONOKEHHbIE HETIOCPECTBEHHO CIpaBa WA BHU3Y OT
MO3UIMK BCTaBKU. [Ipy BCTaBKE C MOMOIIBIO KOMaHJ MEHIO CIEAYET OIpefe-
JUTh, KAKUE U3 CTAPBIX sYE€EK MEPEABUHYThH, YTOOBI OCBOOOAUTH MPOCTPAHCTBO
JUI HOBOM, a B Cllydae yHaJeHUs — KaKue SYEHKH 3aiMYT MECTO YyIAJICHHBIX.
BceraBnsaTe, ynanare U nepeMeniaTh CTONOLBI U CTPOKH MOXKHO TaK K€, Kak U
OTAEIbHBIC TYECHKHU.

4.2. Padora ¢ kuuramu Microsoft Excel

4.2.1.1lepemenienue no padoyeil KHUre

Bri6upats paznudabie paboune JUCTHI B padoUdeil KHATE MOXHO CJIEIYIO-
[IUMH CII0OCO0aMU:

1) mie;r9KoM MBI Ha COOTBETCTBYIOIIEM SIPJIbIUKE B HYDKHEH YacTH pa-
OOYMX JIUCTOB;

2) ¢ TIOMOIIBI0 KIABHATyphl (OJHOBPEMEHHOE HaXKaTWe KIIABHUII
Ctrl+Page DownmnosBomsier nepeiiti Ha cieayrommii jauct, Ctrl+Page  Up —
Ha TPEAbIIYIIUI).

Hcmonb3yst KHOTIKHA MTPOKPYTKHU SIPJIBIYKOB B JICBOM HIKHEM yTIIy dKpa-
Ha [ v, MOKHO mepeMecTHTHCS K SAPIBIYKY IIEPBOIO JHCTa pabouel KHUTH,
MEPEUTH K SAPIBIYKY TPEABIAYIIErO WK TMOCICTYIOMIETO JUCTOB, IEPEMECTUTHCS
K SIPJIBIYKY MOCIIEHETO JINCTA (€CJIM B KHUTe MHOTO JINCTOB).

4.2.2.Bbijenenue padboumux JUCTOB

Mo>xHo BBIICIINTL Cpa3y HCCKOJILKO pa6oqnx JIHUCTOB. BBII[eJ'IeHI/Ie BbI-
ITOJHACTCS aHAJIOTMYHO BBIACICHUIO I'PYIIIBI AYECK. BBIACICHUEC CMCKHBIX JIUC-
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TOB BBITIOJTHSICTCS IIEITYKOM MBIIIH 110 TIEPBOMY H TTOCIICHEMY JICTaM TIpU Ha-
xaroii kiaBumie Shift | a HECMEKHBIX — IIETYKaMU MBITIH IO HY>KHBIM JIACTaM
npu HakaTo kiasumie Ctrl

BhiienuB HECKOBKO pabodvuX JIMCTOB, MOXKHO BBOJIUTH OJHU U T€ XKE
JTaHHBIC OJTHOBPEMEHHO B KaXKIIbIli M3 HHUX. J|aHHBIC TOSBATCS B COOTBETCTBYIO-
MIAX STYEHKaX KaXKJI0TO U3 BBIACICHHBIX JIUCTOB.

4.2.3.MaHuny/JupoBaHue padbounMu JUCTAMU

Kaxxnas HoBast paboyasi KHUTa COCTOUT W3 Tpex paboyux JIMCTOB C MMe-
Hamu Jlucml, Jlucm?2 wn Jlucm3. Vicxomuelii cocTaB pabodeld KHUTH MOYKHO H3-
MEHUTb, JOOABIISS, YIS UIH IEPECUMEHOBBIBAS €€ JINCTHI.

Bcmaska nucmos. J1jis BCTaBKH HOBBIX pa0OYUX JHCTOB CIIEAYET BBIMOJ-
HUTh KOMaHIy MeHIO Bcmaexa —Jlucm (100aBUTCS CTOJIBKO JMCTOB, CKOJIBKO
uX OBLIO MPEABAPUTEIHHO BBIJICIICHO).

Yoanenue nucmos. Jlna ynanenus: pabo4ux JIMCTOB CIIEIYET BBIMIOJHUTH
KoMaHay MeHto [Ipaska — Yoarums nucm (yAQIATCS CTOJBKO JINCTOB, CKOJBKO
UX OBUIO MPEBAPUTEIHLHO BBIJICICHO).

llepeumenosanue nucmos. I TepeMMEHOBaHUA pabOYEro JHCTa €ro
HY)KHO  BBIICJIUTH,  3aT€M  BBHINIOJHUATH  KOMaHAy  MeHIo  QDop-
mam — Jlucm — Ilepeumenoéams, BBECTU HOBOE UM MOBEPX CTAPOrO U HAXKaTh
kiaBuily Enter wmu menkHyTh MBIIIBIO BHE SIPJIbIUKA JIMCTA.

Ilepemewenue u konuposanue nucmos enympu padoueti knueu. J{ns Bbl-
MIOJTHCHHUSI 3TUX OTIepaIlliuii MOKHO HCIIOIh30BATh CICAYIONMINE JECHCTBUS

1)nepemMenieHre BBITIOTHACTCS OOBIYHBIM ITEPETACKUBAHUEM SIPJIBIYKA CO-
OTBETCTBYIOIIETO JINCTa HA HOBOE MECTO;

2)KOMHMPOBAHUE BBIMOHACTCS MEPETACKUBAHUEM SIPJIbIYKA TPU HAXKATOU
kinasutie Ctrl

4.3. ®opmaTupoBaHHNe JaHHBIX

4.3.1.ABTOMaTHYecKoe (hpopMaTHPOBAHME TAHHBIX

OtoT BUA (OPMATHPOBAHUS TO3BOJISIET OBICTPO MPUAATH JAUANA30HY sue-
ek acteTuuHbIid BuI. Microsoft Excelnpennaraer pa3nuunbie BapuanThl popma-
TUPOBaHMs, BKIO4as ¢popMaThl sl (UHAHCOBBIX JAaHHBIX, YYETHBIX CBEICHUH,
CIHCKOB, a TAK)Ke LIBETHBIE U TPEXMEPHBIEC (hOPMATHI.

IIpoyeoypa:

1) BBIIENUTH IMANIA30H, KOTOPKIHA TpeOyeTcs 0ThOpPMATHPOBATS,

2) BBITIOJIHUTL KOMaHAy MeHio Dopmam — Aemoghopmam — OTKPOCTCS
OKHO auanora Aesmogopmam (puc. 4.6).
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3) B crmcke (opMaToB BbIOpaTh Harboee moaxoasuuii. [1o ymoayanuio
dbopMaTUpOBaHUE MPOU3BOAUTCS TIO BCEM deMeHTaM dopmaTta. s 9acTHIHO-
ro TIpUMEHEHUsT Aemogopmama HaxaTh KHONKY [lapamempst 1 CHATH (IKKU
JUTSI JIEMEHTOB (hOpPMATHPOBAHUS, KOTOPHIEC HE HY>)KHO IPUMEHSTh.

AaHE es dap Bocero

FHE  PES map

Reozo

BocTak

7 i
G 4 7 17
g ]

BocTok

oMo
IR
w - h

21 18 AN G0

K naccndeckui 2

K naccHueckui 3

2]

-
QTHMEHA |
MapameTpel. .. |

Puc. 4.6.0kxHo nuanora Aemogopmam

JIist ynanenust n(puMeHEHHOTO Agmoghopmama CAeAyeT BBITIOIHUATD ITyHK-
TeI 1) 1 2), a 3aTeM BBIOpaTh (hOpMaT C MOAMKMCHIO Hem.

4.3.2.KonupoBanue (popMaTOB B ApPyrue ssueiku
[IpumeHuTh K AJaHHBIM QopMaT, y>Ke UCHOIb30BaHHBIA B KaKOH-TO YacTU

paboyero JUCTa, MOKHO C MIOMOIIBI0 KHOKU Popmam no obpasyy =],
IIpoyeoypa:
1) BBIIEINTH STYCHKY C HY)KHBIM (hOpMATOM;
2) MLIEJKHYTh HA KHOIKE Popmam no obpaszuy;
3) ykazaTh 00JIacTh IPUMEHEHHUS KOTUpyeMoro gopmara.

4.3.3.dopMaTHpPOBaHUE ¢ IOMOIIBIO NAHEJIU HHCTPYMeHTOB PopMaTupo-
BaHuUe

Hzmenenue popmama uucen. bpicTpo 3a1aTh CTaHAApTHBIN (opMaT A
YHUCIa B TYEMKE MOKHO IIPU MIOMOIIIM CJIETYIOIINX KHOIIOK:

1) Jenesrcuwiti hopmam ;
2) Ilpoyenmmuviii popmam ;
3) D@opmam c pazderumenimu .

Kaxnmﬁ N3 5TUX (I)OpMaTOB IO YMOJIYaHHUIO OCTABJIACT OIIPCACIICHHOC
KOJIMYCCTBO ACCATHUYHBIX 3HAKOB, KOTOPOC MOIKCET OBITh M3MEHEHO KHOITKAMU

00 0
Ymenvuwums pazpsaonocms 2 u Veenuuums pazpsaonocmo .
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Hzmenenue wpugpma. WpudThl 1 UX pazMep MOKHO OBICTPO MEHSTh, HC-
nosb3ys o Lllpughm [#idl Cyr | u Pazmep wpupma Ha TIAHEH
UHCTPYMEHTOB Dopmamuposarnue. Kaxnprii mpudt umeer Tpu MOAUPUKAIIAN:
Honyoscupnwiii, Kypcue n IloouepkHymoiii, KOTOPBbIE 3a1al0TCS COOTBETCTBEHHO
KHOTTKaMU El, , [4]

Uszmenenue svipasnusanusi. Ilo ymomuanuio Microsoft Excelasromaru-
YECKHA BBIPABHUBAET BBOJMMBIA TEKCT IO JIECBOMY, a YMCJIOBBIC 3HAYEHUS — 10
npaBoMy Kparo. [y m3MeHeHHus crocoba BBIpAaBHHUBAHUS JAHHBIX B siIeHKax
MOKHO BOCTIOJI30BaThCSl COOTBETCTBYIOIIMMH KHOIKAMHU Ha TAHENIH HHCTPY-
MeHTOB DopmamuposaHue:

1) Ilo nesomy xparo — ;
2) Ilo yenmpy — ;
3) Ilo npasomy kpaio — =]

Ilpumeuanue. Ecnu HY>XHO, HallpuMep, BBIPOBHATH 3arojIOBOK IO LIEHTPY He-
CKOJIbKUX CTOJIOIIOB, BBIACISAIOTCS SYEHKHU, OTHOCUTEIBHO KOTOPBIX HAI0 IEHTPUPO-
BaTh 3aroJIOBOK, M BBHITIOJNHSETCS IETYOK MO KHOMKE BhIpaBHUBAaHUS OObeOuHums u

nomecmunib 6 yenmpe

Jlobasnenue pamok u uzmenenue yeemos. OTaeNbHbIE SUSHKH WK 00Jac-
TH JIUCTA MOXHO OGOPMHTH, BBIICIMB UX PaMKaMU WJIM BbIOpaB pa3iIHYHbIC
[BeTa TEKCTAa. PaMKU MOTYT BBIACNATH SMMEHUKH JOMOJHUTEIbHBIMU JIMHUSMHU
CBEpXY, CHHU3Yy, MO OOKaM, a TaKKe BOKPYT siueeK. Sueilky MOKHO 3aKpacHTh
MOAXOJSIIUM IIBETOM:

A -
1) uBer TeKCcTa MOXKHO M3MEHUTD C IIOMOIIBIO KHOTIKU [{6em wpugma ;
2) TpaHUIIBI TYCCK MOYKHO YCTAHOBUTD C IIOMOIIBIO KHOTIKU I panuybl i

3) 3akpacuTh siUCHKY MOYKHO C TIOMOIIbIO KHOTIKH [[gem 3anuexu .

IIpoyeoypa:

1) BhIEENSICTCS STUEHKA WIN JUATIA30H STUYCCK;

2) BBIMTOJIHACTCS IIEITIOK 10 CTPEIIKE HYKHOU KHOITKH;

3) B COOTBETCTBYIOIIMX MAaJMTPaxX IIEITYKOM MBI BBHIOMPACTCS I[BET
VTN paMKa.

Ilpumeuanue. I3MeHATh (hOpMAT AAHHBIX B sSTUEHKAX MOYXHO TAKXKE C MOMOUIbIO
MeHI Dopmam — Hueliku — 0OKHO Popmam Ayeex. BKIIALKU 3TOr0 IHAIOrOBOrO OKHA
HPEAOCTABISAIOT 0OJIbIIE BOZMOXKHOCTEH, YeM KHOIIKM Ha MaHEJId UHCTPYMEHTOB Pop-
Mmamuposanue. 31ech MOXKHO BBIOUpATh (OpMAT 3alMCH JaHHBIX (KOJMYECTBO 3HAKOB
HOCJIe 3aIlsITOM, YKa3aHUe JCHEKHON SIUHMIIBI, CIOCO0 3amKCH JaThl U Tp.), 337aBaTh
HalpaBJIeHHE TEKCTAa W METOJ| €r0 BHIPABHUBAHUS, ONPENEIATh MPUPT U HaUuEpTaHHE
CHMBOJIOB, YIIPaBJIATh OTOOPAXKEHUEM U BUJIOM PAMOK, 33J1aBaTh ()OHOBBIH LIBET.
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4.3.4.i3MeHeHMe BbICOTHI CTPOK U INMPHUHBI CTOJIOLOB

[Tpu pa®oTe ¢ ATMHHBIMH TEKCTOBBIMH 3ar0JIOBKAMH, BBICOKMMHU MIpUQ-
TaMH ¥ 3alMChIO YMCEIl JICHS)KHBIM CTHJIEM MOXET OKa3aThCs, YTO HE XBaTacT
CTaHJAPTHOW IIUPUHBI CTOJIOIA WJIM BBICOTHI CTPOKH. [IOMEHSTH MIUPUHY
CTOJIOIIOB U BBICOTY CTPOK MOKHO C TIOMOIIBIO MBITIIH:

— MepeTalluTh MPaBYyl0 TPAHMIY 3arojoBKa CTOJONA W/MIM HIKHIOK
TpaHUILy 3ar0J0BKa CTPOKH (IIEpEeTACKMBAHHEM MOKHO HE TOJIBKO YBEIHMYUBATH,
HO ¥ YMEHbIIIATh IMUPUHY CTOJIOA U BEICOTY CTPOKH);

— BBINOJHUTH IBOMHOM LIEIYOK HAa MPaBOil IpPaHULIE 3ar0J0OBKA CTOJIO0IA
u/vM Ha HYDKHEH TpaHHWIle 3aroyioBka cTpoku. CTpoka WM cToJIOCI] OYIyT yBe-
JIMYEHBI IO Pa3MEpPOB CaMOI0 BBICOKOTO CMMBOJIA U CAMOTO JUTMHHOTO TEKCTa B
ITHX pAAAX sUCEK.

4.4. Opranu3anusi BIYUCIEHUI

[Tpu nomomu Microsoft ExcelynoOno BEIMOIHATE pa3nudHbIC BBIYUCITE-
HUS, OTIEpUPYS JaHHBIMHU, PACTIOJIOKEHHBIMU Ha paboyem nucte. Pesynbrar Bbl-
YHCIICHUI ONpeaenseTcs gopmyiamu, KOTOPbIe HEOOXOIUMO BHECTH B SUYCHKY
pabouyero aucra. Microsoft Excelcam npousBoauT TpeOyemMble OACUYETH U Pe-
3yJbTAT MIOMEIIALT B SMEUKY, COAEPIKAIIYIO (hOPMYITY.

dopMyrna MOXKET COAEpPKaTh YUCITOBbIE KOHCTAHTHI, CCHUIKUA Ha STYEHKH
u pynkmuu Microsoft Excel,coennnennrpie 3HakamMu apupMETHIECKUX OTIe-
pamuii: +, —, *, A, [, %.CkoOKkH TMO3BOJISIOT U3MEHATH CTAHJAPTHBIN MOPSIOK
BBITIOJTHEHMSI AecTBHiA. Ecnu siueiika copepkut ¢popmMyiry, TO B pabodem Jimcte
0TOOpaxaeTcst TOMBKO TEKYITUH pe3yIbTaT BRIYUCICHUS 3TOW GopMyibl. UTOOBI
yBHIIETh camy (OpMyJTy, HAJ0 BBIICIHTh SYCHKY (CHenaTh ee TeKyllei) u 1mo-
CMOTpPETH Ha 3alHCh, KOTOpas 0ToOpakaeTcs B CTPOKe (HhOpMyIL.

4.4.1. ABTOMaTH4YeCcKOe CyMMHPOBAHHE CTPOK U CTOJIOLIOB

ABTOCYMMHUPOBAHHUE BBINOJHAETCA ¢ IOMOLIBIO KHOIIKU A8mocymma
Ha MaHeJIu UHCTPYMEHTOB Cmanoapmuasl.

ABTOCYMMHPOBAHHE MOXKHO HCIIOJIB30BaTh Ul TPEX TUIIOB 3a7ay. OOHapy-
KWUTh U NIPOCYMMHUPOBATH JIAHHBIE B CTPOKAX WJIM CTOJIOLAX OMMKaWIIero K TeKy-
Hiel SYelKe AMana3oHa; MPOCyMMHUPOBAaTh JaHHBIE B JTEOOOM BBIIEJICHHOM JUara-
30HE S[Y€EK; J0OABUTh UTOTOBBIE CYMMBI K PSATY, COAEPKALIEMY YACTUYHBIE CYMMBI.

YroObl aBTOMAaTHYECKH MPOCYMMHUPOBATH JaHHBIC B OMIDKaiIIeM K TeKy-
el siuelike Tuana3oHe, HyXKHO IEIKHYTh Ha KHOIIKEe Aemocymma N yOeauThes,
4TO TpeOyeMbIil ana3oH BhIIENICH IPABHIBHO (IIPH HEOOXOANMOCTH BBIICIICHHE
MOXKHO CKOPPEKTHPOBATh) U HaxaTh KinaBuiry Enter . [IpocymmupoBath 1aHHBIC
B JIFOOOM JMaria30He MOYKHO, BBIIETIMB €10, MIEIKHYTh Ha KHOTIKE A8mocymma.
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4.4.2.CocTaBiieHue 3JIeMEHTAPHBIX (P OpPMY.JI

DnemeHTapHbIe (HOPMYIBI MOTYT COCTOSTH TOJBKO M3 apu(PMEeTHUUECKUX
orepatopoB u ajpecoB sueek. B Microsoft ExcelsBox popmyi B sueiikax He-
00X0/IMMO HAYMHATH CO 3HAKa PABEHCTBA =, a 3aBEpIIaTh HAXATHUEM KIIABUIIIH
Enter . Bmecto uucen B ¢popMynax HCIONB3YIOTCA ajpeca siueeK, HHaue TOBO-
pA, cculiKy Ha AYeuxu. ITO 03HAYAET, YTO PE3YJbTAT pacyeTa 3aBUCUT OT TOTO,
KaKue YMClia HaXOAATCS B silUeMKaX, yJacTBYIOUIMX B BBIYMCICHUH. Takum oOpa-
30M, siueiika, coaeprxkaias Gopmyiy, BIsSETCS 3a8ucumoll. 3Ha4€HUE B 3aBUCH-
MOU sTYEHKe MOJICKUT NEepecUeTy BCAKUN pa3, KOIJa U3MEHSIOTCS 3HAUYCHUS B
syeiKax, Ha KOTOpbIE YKa3bIBAIOT CCHUIKH, BXOAIIUE B HOPMYITY.

CchUIKy Ha SIYEUKY MOXHO 337aTh CJIETYIOUUMHU CIIOCOOaMHU:

1) BBecTH agpec TYCHKU BPYUHYIO;

2) UICTKHYTh HA HY)KHOW SYEWKe WM BBIACIUTH HYXXHBIN UAma3oH, aj-
pec KOTOpPOro Hy»HO BHECTH B (opmyny. Suelika WU [Uana3oH MpH 3TOM BbI-
JCNISIOTCS [IBETHOM MyHKTUPHON pamkoi (puc. 4.7).

Jlnist pepakTupoBaHusi GOPMYIIbI CIIEYET JBAXK/bI IIEIKHYTh Ha COOTBET-
cTBytomie stueiike. [Ipu 3ToM stueiiku (quama3oHbl), OT KOTOPHIX 3aBUCHUT 3HA-
yeHue (popMyJibl, BBIIEISAIOTCS Ha paboueM JIMCTE [IBETHBIMH paMKaMH, a CaMH
CCBUIKM OTOOpakaroTcsl B siUEUKE U B CTPOKe (op- E——
MyJ TeM K€ LIBETOM. JTO 00JierdyaeT peJakTHpOoBa- A B | ¢ |
HUE U MIPOBEPKY MPaBUIBHOCTH (POPMYII. =B5+C5

IIpumepsl 3anvcu Gopmyr:

1)=(B4 +D2)/F5 :

2)= Al* B2;

3)= c3"3

Puc. 4.7.Box hpopmyiibr
4.4.3.Ucnoab3oBanue Macrtepa pyHKUMii npu

COCTaBJICHUH (popMy.JI

WHuorna B BEIYHCICHUSX MPUXOAUTCS UCTIOIB30BaTh POPMYIIBI, COEPIKa-
He 9yucia u GyHkun. @ynxyuu — 3apaHee onpeeIcHHbIe (OPMYITbI, KOTOPhIE
BBITIOJHSIOT BBIUYMCIICHUS 110 33JaHHBIM BEJIMYMHAM, Ha3bIBAEMBIM ap2yMeHma-
Mu, ¥ B yKa3aHHOM TOpsIKe. DTH (PYHKIHU TO3BOJISIOT BBITOJHATH KaK IMPoO-
CTBIC, TaK M CIIO’KHBIC BHIYMCIICHUSI.

IIpumepsl 3anucu Gopmyd, coaepKamux QyHKINHU:

1) =CyMM ( C22: C26) — B aTO# (hopMyIse UCHONB3yeTCS DYHKIHS
CYMM mist TOro 4ytoObl CJIOKHTHh 3HA4YE€HHUS B auamna3oHe syeek C22: C26
(mnamazon C22: C26 — aprymenT). Ota ¢opmyia aHajorHmdHa Gopmylie
=(C22+C23+C24+ C25+C26);

2) =KOPEHL(B10) — m3BiekaeT KBaJApaTHBIA KOPEHb U3 YHCIIA, COJEP-
JKAIErocs B yKa3aHHOU SYEHKE;
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3) =CETOIHSA() —BCTaBISeT B AYCHKY TEKYIIYIO AaTy;
4) =TOATA() —BCTaBISET B AYCHKY TEKYIIYIO JaTy U BPEMS.

Ipumeuanue. ®ynxuun CETOIHA() u TAATA() He TpeOyrOT yka3aHHs ap-
T'YMEHTOB.

HekoTopsie ¢yHKIMH, HapUMep, CTATUCTUYECKUE U (DUHAHCOBBIE, HC-
MOJIE3YIOT HECKOJIBKO apryMEHTOB. B Takux ciydasx apryMeHThI OTHEISIOTCS
JIPYT OT Apyra TOYKOHU C 3aIATOMN.

CyIecTBYIOT pa3IUYHbIC THIBI apTyMEHTOB. YHCIIO, TEKCT, JIOTHYECKOE
snauenne (MCTHHA w JIOJKb), MaccuBBI, 3HaueHHE OINMOKW (Hampumep,
#H/ ), unu CChUIKM Ha siueiiKy. B kadecTBe apryMeHTOB MOTYT MCIIOJIB30BAThCS
KOHCTaHTBI, POPMYITBI, WM (QYHKITHH.

YtoObl yIpoCTUTHh BBOJA (YHKIMI TpU CO3MaHUU (HOPMYI, COAEpIKAIIUX
(GYHKITNH, pEKOMEHIyeTCS UCIIOJIb30BaTh TUAIOTOBOE OKHO Macmep gyHkyuil.

IIpoyeoypa:

1) BBIACIUTH SYCHKY, B KOTOPOW HYXKHO Pa3MeCTUTh (GOpMyiy, comep-
Kalryro (pyHKIHIO,

2) IENKHYTh 1O KHONKe Bcmaska hynxyuu B cTpoke dopmyn. Ot-
KpoeTcs AUaoroBoe okuo Macmep gynuxkyuii (puc. 4.8);

3) B cnucke Kamezopus BEIOpaTh HY)KHYIO KaTeroputo GyHKuid. B mome
Bvibepume ¢hynxyuio NoSBUTCS CIIUCOK (PYHKINN BRIOPAaHHOW KaTETOPUH,

MacTep dyHKLWA - war 1 1z 2 e |

[oMEE doHISLHH:

BB AMTE KpaTKOS ONHCaHHE ,EI.EHCTBHHJ KOTOpOe HY ¥HD HaiTH I

BRINOMHHTE, K HAMHTE KHoMKy "HaiTh'|

Kateropua: IlD HEAABHD HOMONE 306 ELWHXCA j

BribepuTe drHELMHD:

COS{urcno)
BOSEpAEWEET KOCMHYE Yrna,

COpaeka no 3ToM HELLHH oK | OTHMEHS |

Puc. 4.8.0kxHo muanora Macmep ¢ynxyuti

4) w3 cnucka (QYHKIUH BBHIOpAaTh HYKHYIO (YHKIMIO W IMICIKHYTH Ha
kHONKe OK. OTkpoercs OkHO Apeymenmut ¢yuxyuu (puc. 4.9). Ilpu BcTaBke
byukiuu B Gopmylly AuaioroBoe okHo Macmep ¢yukyuii oToOpa)kaet uMs
(GYHKIIMH, BCEe €€ apryMEHTHI, OnHcaHne (yHKIIUU U KaXJIO0ro apryMeHTa, Te-
KyIIUNA pe3yabTaT QYHKIUH U Bcel (hOPMYIIHI,
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ApryMeHTbI fryHKL MM ﬂil
P3HAH
Yucnol || &=
'-Im:nozl %=

EozEpalwaeT cpeAHes (apHpMETHUECKOE) CEOMX SPrYMEHTOE, KOTOPEIE MOMYT BEITE YHCNSMM MM MMEHIMH,
MACCHESHH MM CCBIKAMH Ha AHERKH C HHMCNARH,

Yucnol: ykcnol;ukcnoZ;... ot 1 o 30 apryMeHTos, ANA KOTOPBX EEIMHCNAETCA

CpEAHEE,

CNpSEKS N0 3T0H DyHKIMK SHaYEHHE! OK I OTmEHS

Puc. 4.9.0kHo nuanora Apeymenmot hyHKyuu

5) B okHe Apzymenmul ¢hyHKyuu BBECTH TpeOyeMbie apryMEHTBI B COOT-
BETCTBYIOIIIME IOJIS JINOO IMyTeM BBOJA C KJIABUATYPHI, JIHOO BBIACICHHEM HYX-
HBIX SYCCK WJIM JIMANIa30HOB SUEEK HEMOCPEJCTBEHHO Ha pabodem jwucre. Ecim
Ha3BaHUE apTyYMEHTa yKa3aHO MOJYKUPHBIM MIPU(TOM, TO 3TOT apTyMEHT SIBJISI-
eTCsl 00513ameNbHbIMU U COOTBETCTBYIOIIEE MOJIE JOJDKHO OBITh 3aM0JIHCHO. Ap-
T'YMEHTBI, Ha3BaHUs KOTOPBIX yKa3aHbl OOBIYHBIM MIPU(TOM, MOYKHO OITYyCTUTH,

6) menkuayTh Ha KHOomKe OK

Bce nuanorossie okna mporpammbl Microsoft Excel,kotopeie TpeOyroT
yKa3aHHs HOMEPOB HIIM JUAIa30HOB SYCEK, COJACPKAT KHOIKH, MPUCOCIUHEH-
HbIE K COOTBETCTBYIOIIUM MMOJsAM. IIpu miemdke Ha TaKOW KHOIKE JHATIOr0BOE
OKHO CBOpauyMBacTCS 10 MHHHMAJIBHO BO3MOXKHOTO pasMepa, 4To oOJierdact
BBIOOD HY)KHOH siueliku (fquama3ona) ¢ momoiisio Mbimu (puc. 4.10).

% =~ wveno.

CBopaunBaromiasi KHOKa

Puc. 4.10.CBopauunBatomiasi KHOIIKa B OKHE Ap2ymernmol (hyHKyuu

4.4.4 KonupoBanue (popmMyJibl B IUANA30H sTYeEK
KonupoBanue ¢popMyiibl B AUana3oH SYEEK OCYIIECTBISIETCS TaK XKe, KaKk
U KOMHpOBaHME AaHHBIX. YTOOBI BHECTH (QOpMyy B JAMANAa30H, HYXKHO BbIJe-

JHTH STUEHKY, COAepKaILyo (GopMyTy, U epeTalluTh MapKep 3ar0JHEHHUS BHU3,
BBEPX, BIIPABO WUJIM BJIEBO Ha CKOJIbKO TpeOyeTcs.

4.4.5.Co3nanue ¢GopmyJi ¢ OTHOCHTEJIbHBIMH U A0COTIOTHBIMHU aJpecaMu

Omnocumenvhvie adpeca. Omunocumenvuwviii adpec B popMmyiie, HaIpuMep
Al, ocHOBaH Ha OTHOCHUTEIILHOM MO3WMIMU SUYCHKH, coaepkamiei Gopmymy, u
sTYEKY, Ha KOTOPYIO yKas3biBaeT ajpec. [Ipu u3MeHeHUH MO3UINUU SYEHKH, CO-
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neprkamiei GopMmyiy, U3MEHSETCS U aApec, T. €. MPU KOMUPOBAHUU (HOPMYIIBI
aJipec aBTOMAaTUYECKU KOPPEKTUPYETCH.

Ipumep 1. [lycts stueiika B2 coaepXuT CChUIKY Ha stueriky Al. Torma
IpU KOTIMPOBAHUH OTHOCHUTEIBHOTO ajpeca Al u3 siueiiku B2 B sueiiky B3, ona
aBTOMaTH4ecku uaMensercss ¢ = Al ma = A2 (puc. 4.11).

B3 - e =42
OBNACTI > X J A=A B2 - B =A1 A B C
A B | ¢© A [ B | C 1 21
1 211 1 | 2 22 21
1 7 - ) - B | —El =l
3 3 4

Puc. 4.11 Mcnonp30BaHne OTHOCUTEIBHBIX CCHUIOK

Abcontomuvle adpeca. 3anucCh aOCONOMHBIX AOPeco8 COACPKUT 3HAKU
oonapa (Harnpumep, $APL). AbcomroTHBIN aapec suckiku B (GopMmyse Bcerma
CCBIJIAeTCSl Ha AYEHKY, PAaCHOJOKEHHYIO B omnpeaeneHHOM Mecte. [Ipu m3mene-
HUM TO3UILIUU STYCHKH, coaepxaiieil (opMyiy, aOCOMIOTHBIN agpec HEe U3MEHS-
eTcs, T. €. IPU KOMMMPOBaHUU (POPMYJIIbI a0COTIOTHBIN aJipec He KOPPEKTUPYETCS.

Ipumep 2. ITycts sueiika B2 comep:KUT cChUIKy Ha sueiiky $AS$L. Torma
py KOMMpOoBaHUU abcomroTHOro ampeca $AS1 w3 siueiiku B2 B sueiiky B3, on
ocrtaercs pexHuM (puc. 4.12).

CBNACTH v X o/ #x =5A§1 B2 - A =5A%1 B3 - £ =$A§1
A | B | C | A | B | C A B C
1 21] 1 21 | 1| 21
| 2 | 22|=5A81 | |2 | 22| 211 2 22 21
3 | 3 | | 3] 211
4 — —

Puc. 4.12 Vcnons3oBanne aOCOMIOTHBIX CCHIIOK

Cmewannvie adpeca. B popmynax MOKHO TaKKe UCIOIB30BATh CMEULAH-
Hble adpecd, KOTOPHIC 33aal0T CTOJIOCI OTHOCHTENBHO, a CTPOKY aOCOJIOTHO,
i HaoOopoT. [Ipu M3MeHeHnn MO3UINK SIYCUKH, coaepxamie GhopMmyity, OT-
HOCHUTEIIbHBIN aJIpeC U3MEHSETCS, a AOCOIOTHBIN — HET, T. €. TIPU KOMUPOBAHUU
(opMyJIbl OTHOCHTENIbHAS CChLJIKA ABTOMATHYECKH KOPPEKTHpyeTcs, a abdco-
JFOTHAS CChIJIKA HE KOPPEKTHPYETCSI.

IMpumep 3. AGcomoTHBIH agpec cToaomoB npruodpetaet Bua AL, $B1 u
T. 7. AOCOIOTHBII aapec cTpok mpuobperaet Bua ASL, BSL.

4.5. IlmarpaMmbl

,ﬂuazpaMMbl ABJIAOTCA CPCACTBOM HAITLIAHOTO MPEACTABICHUA JAHHBIX U
0071er4yaroT BBIIIOJIHEHUE CpaBHeHHﬁ, BBIAABJICHUC BaKOHOMepHOCTef/'I Hn TCHACH-
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IIUH TaHHBIX. MOYXHO COCTaBUTH IpadrKH, MOKA3BIBAIOIINE U3MEHEHUS BEJIMUUH
BO BPEMEHH, WM TUArpaMMBbl, ONIPESIISIONINE, KaKas J0JIs 1eJIOT0 TPUXOIUTCS
Ha OTJENbHBIE €ro 4YacTu. B cocTaBlieHHbIE AMarpaMmbl MOXKHO BHOCUTH HC-
MpaBJICHUS. IEPEyNOPAT0YNBATEL JaHHBIC WU N00aBIATH paHee HeydTeHHbIE. C
noMomeo Macmepa ouazpamvm MOXHO JIETKO TOKa3aTh M3MEHCHUS TAaHHBIX B
JWHAMHUKE, YTO aKTyaJbHO JUIS BBICTYIUICHUW WU JOKJIanoB. [Ipu u3MeHeHumn
JIAaHHBIX B pabouei TabauIle quarpaMMbl H3MEHSIOTCS aBTOMATHYECKH.

4.5.1.1locTpoeHue uarpamMmm

Brigenute ¢pparmeHT TaOIHIIbL, 7151 KOTOPOTO CO3/1a€TCs AUarpaMmma.

& B c o "W§ ¢ ;

1 | Patora 2003 2004 H05 206 Mo

i DbEparosanHe B3 2454 1265 Fah1 13414
3 T 3931 12013 10354 473 Bla31
4 | fpyrog 1015 2321 433 11138 19068
5 beapabormed 536 | 579 1763 A7
& YdauzeHca a3z 6823 =839 24105 £
T He yeaaasg 74585 527l ITE92 9467 100015
B |Hrom 1452% 32278 45422 159507 23573

1. Ha Bkmanke Bcmaska B rpynne /{uazpammul MEIKHUTE MO KHOMKE C
HY>KHBIM THTIOM JUarpaMM U B rajepee BhIOEpUTEe KOHKPETHBIN BUJ TUa-

rpaMMBlI.
"n;. R . Cramecima - Microsoft Excel

'}" Faseraa BoTaraa FamETES o1 20 bl Himie Pl SHEEH I Ea PaspaboTaa

| [ O [ — —

. = (owypu- | “ (B o ke Qﬂ
Congran Tofmais  Pecpmde = 3 rﬂnnrmum rp:¢u|-. Epyrapan Mumeidaitag i Toweuman ST Fhane POtk
TabAHLEE T Smartan - b OEASCTAMH * - AP T

Ta 6 fiig Haserrpagpiv rr C et
a1 = £
. uﬁ ;
B I 1 J 1.8 H 1 1 K

1 003
2 623
3 3991 :'Ij iii Jj
4 1016 i |
¥ 526 [IEEEETT TR
-] B2 i -
7 7485 E E q gl {0 .llﬂ
B TCEE Tl | M3 |
9 K R
. LA
11 "ﬁd A | ,!1 | i-'l
12 d
13 it LR E LT
14

. A Ai Y j
15 B A0 B4 |4
16
17 I‘h fice Tnm Juwarpamna.,
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2. Ha nucte O6yner co3nana auarpaMma BEIOpaHHOTO BHJIA.

{@ H w) = = = Crammcrncs - Microsolt Excel Pafors ¢ AHSTPIILIaMH =
[masnas  Brrsscs  PasaieTos CTpaHMigm Sopuan Gankee PR HIBEDEIHIE By Paspabomenc EoHcTpyTop Maxer Sopmar  F

mnﬂmn cuﬁ-‘-r- l:m-agﬂqb:ﬁﬂr e d G j..i' lm ’% L ‘ iL ‘:.5 h ‘f ”;D‘é

AAIEEsME  E3E @aEADH AREREE
Tiirt Asmvinic Bl e Toa il dridad Tl Spad pha il i Pacmss
Hmarparmma 3 i S |
7] a B c Y F G H I f K L M| b
1 Pabiora (2003 2004 206 2006 Mmoro
* ‘OBparceane a73  2a86 1885 761 13415
3 |7 3391 13003 10354 ESSFES 61831
4 fApyroe 1006 3L 2893 11238 19068
5 BaipafioTHsid 536 77a 5T 2763 4547
6 |YuauzHica 882 6828  SRI9  mawns| TR
7 [He yHazaHo 7485 ST | 0000 —
& Mrara 14523 3227

BOO0D
3

10 0000 T
11 40000 +

12 20000 4 = 003
13 { 2no00 m00s
14 ] t . :
15 100 I J " :z:
1% o+ _-J : — = v
17

& £ o * ‘j _’f’
18
19 &VPJ 'f J’fd ##?

'\P

X

Ecnmu B rpynme {luarpaMMbl He 0TOOpaKaeTCs MOAXOSAIINN THIT U BH]T
TUarpaMMbl, MICJIKHUTE MO KHOMKE Trpymmbl JluarpamMmbl U BBIOEpUTE Ha-
rpaMMmy B OkHe BeTaBka auarpamMmsi.

h@ Hl'] P El P TH Wicao t Eaicel
| Bovama | h:lummlul | Sopumad  fantme hmp-_m By Pazprbonann 3 ) L
:j £ Ksmn E o & E.'Irmc- | & Crpex
.J.ﬁl 22 |Dﬁ| P a ﬂ':’: - : h ) Eoaosmaman Wyl Ofnex
THEAHLE F:,surun SERITAMHT " muu' Alworasn - £ Cumsa
Tabmius EELTER, FTAT J.'purpw = T Tewsy
I AL - @
| 4 & L..B |
1 [Patiora F )
1 |OGpatogae 623
3 3991 I
4 L 1016 [
5 |Beapabomsd 526 |
& ugHACR: 282 | &
7 |He 2485 | Mowseaaran
& |Mraro 14523 [ ok
9
10 L Toparan
11 | [l Evpeesan
12 |8 Posepawcme
13 | @ Homusan |
14 | % Firsgesosan
15 | |
| e Menecreceas |
16 |
18 Imm | wm ] | [
19 -
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JInst co3manusi mUarpamMMbl CTaHIAPTHOTO THITA JTOCTATOYHO BBIICITUTH
dbparMeHT JucTa U HaXKath kiaBumry F11.

JIist ymaneHusi [uarpaMMbl JOCTaTOYHO BBIICITUTH €€ U HAXaTh KIABUIITY
Delete

4.5.2. U3MeHeHNe TaHHBIX THATPAMMBbI

3amena ucmouHuxa OAHHLIX:

1. B rpynne /[uanaszon Bknaaku Paboma c¢ ouacpammamul Koncmpykmop
Ha)KMHTE KHOTIKY BoliOpams oanHbie.

2. B okHe Bvibop ucmounuxa 0anHvlx OYUCTUTE TI0JE Juanazon 0anuwix OJis
ouazpammul, a 3aTeM BbIICTUTE Ha JUCTE HOBBIN AMAMAa30H JaHHbIX.

Ty i M- 0 s ¥ PREOTE ¢ AHSTDEUSIEAN
ol
5 fmsswan  Brasws PN ODAMMDM  Copane | Mamest | Peutiouposiise By Paspaloranr | Kewcrmwiop Mamer  @opusr KA - 5 X

" BE, £ i 1 ] i
N M THINT

Twi Aamnme SAdE e T SHATPEm CTILAA Saar Bakiia Pagroasm emng

Fl - {3 S | Pabota =
TR ] L= o E L Boaig G H 1 L K L M N o i
1 Patiora 003 2004 2005 006 MTore | Besbop meroummes i R ==
H oo B
h L 186 M&IE iz Oeanapon Swen 250 Saprpiens | = DRAMTY Seumemessto (1] EREL AT 00T :lirm‘y
3 AT [ 3931 13013 1035 344?31- Bl
4 E,ﬂ,P!'rDE H s E3- b 2533 11338, 1
5 [EeapaBiomis | 536 ) 579 1763 | ] Croomajeranteu |
& ;&hau.-u AcA H BE2 [ 5839 24105} 3
7 Heyeadawe | TAES 5271 27891 59467, 100 Areemeinereice sl . Moarmon rosvooeTanssof ot (gaTencons)
B Mmara 1453 13T AT 13ASAT EHLY *]hetpmere || T paerre || X goanew | ¢ % | | S M
5 [rees | [ocascams -|
Wroro g -

10 WT
i1 120000 fivroe
12 bLea] (23 -2 ]
12 80000 Vi -
14

0000 preer— r .
15 I _mﬂwm | | o | Omhesa |
18 B Wiors

H3zmenenue ouanazona ucmoyHuka OaGHHbIX

B Ttex cmywasx, Korga auarpaMMa pacroJiOKeHa Ha JIMCTE C JaHHBIMH,
U3MEHUTh AMana3oH MCTOYHHKA JAHHBIX MOXHO IIEPETACKUBAHUEM MapKepOB
JUana3oHoB JaHHbIX. MapKkepsl AMAa30HOB OTOOpa)XaroTCsl Ha JIUCTE MPHU BbI-
neneHuu auarpammel. Kak nmpaBuito, BBIAEISIOTCA TPU AMANa3oHa. B 3€JICHON
paMKe — Ha3BaHUS PSIOB quarpaMmel (B Tabmuie Ha siueiiku B1: C1), B cupene-
BOW paMKe — Ha3BaHUs KaTeropuii (B Tabmuie Ha saeiiku A2 A7), B CHHEH pam-
K€ — 3HAYCHUS PSJIOB JaHHBIX (B TaOnuIe HA stuciiku B2: C7).

Buarpamma } - S E

A B i D E F G H I ] K L ] M (] i
1 Patora -Jﬂl:l! 2004 13‘.1]5 2006 Hrore |
3 Obpatosawne| 623 2466 1865 7481 12415 [
ERL L : 2991 13013 10354 24473 61531 !
4 Apyroe | 1004 x| 533 11338 150568 |
5 BeipabomHed | 56 7 57 1763 AgAT [
6 Yeawwdca | 832 5825 5839 24105 TG54 |
T Heykaiasmo L TaEs 527 17892 S3457 100115 :
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JI71st TOro 9TOOBI U3MEHUTH PSJIBI TAHHBIX, CICIYET MEePETAIIUTh 3eJICHYIO
paMKy Ha JIpyrue suerKu, a JJisg T00aBICHUS WU yIaleHUs PAI0B JaHHBIX Clie-
yeT MEPETANIUTh 3€JICHBI MapKep BbIACICHUS.

JI1st TOro 4TO0BI U3BMEHUTH KaTErOpUH, CIAEAYET MepeTallluTh CUPEHEBYIO
paMKy Ha Jpyrue siuerku, a sl 100aBIeHUS WU yJalleHusl KaTeropuil — cupe-
HEBBIM MapKep BbIACICHUS.

Jlnst Toro 4ToOBl U3MEHUTH OJHOBPEMEHHO KaTErOpHUU W PSAbl JAHHBIX,
cleyeT MepeTalluTh CHHIOK paMKy Ha JIPYyrHe sUeku (3ejieHas U CHpeHeBas
pPaMKH IIPH 3TOM MEPEMECTITCS aBTOMATHYECKH), a JUIs JI00aBJICHUS WK y/ajie-
HUSI OJTHOBPEMEHHO KaTEerOpUil M PSIOB JAaHHBIX CIEAyeT MepeTaluTh CUHUM
MapKep BBIJICJICHHUS.

Jns M3MEHEHUs PANOB JNAHHBIX, MOAMMUCEN OCEH, JIETEHIbl MOYKHO HC-
MOJIB30BATh OKHO BulbOop ucmouHuka OaHHbIX.

1. B rpymme /[uanaszon Bknaaku Paboma c¢ ouacpammamul Koncmpykmop
HQXMUTE KHOTIKY Bbiopams OanHble.

2. Jlns moGaBneHus psiaa NaHHBIX B OKHE Bvibop ucmounuxa OaHHwiX Ha-
XKMUTE KHOTIKY /Jobasump.

3. B okHe Uzmenenue psoa ounctute noje Mmsa psaoa, a 3aTeM BBIICIUTE HA
JUCTe SUCHKY, COJACpIKAIllyl0 Ha3BaHWE psJia JIAHHBIX; OYHUCTUTE TOJIe
3Hauenue, a 3aTeM Ha JUCTE BBIACIHUTE SIMEHKH, COACpIKAIUE 3HAYCHUS
psina JaHHBIX.

el 9 s FadOTs ¢ AHATDIUIAEH =18 x|
- TramHES Brrasey PRIsIETES CTPEHHLGE Soparyan Oavrmis PELEHINE DB HAE By  Paspaboman LoHCTpyerop Mt AT o - = X
ikl - L ? i | i
: R N I
Damnpie MK £Tae SHATPERE T AT PRI Paenadsminne
(nr] - J= | Pabota _ﬂ_
A B C o E F G H ] [ K L M N o i
1 m:-t 004 2005 J006 Moo
L
2 DEpanrosawng B3 2486 :ISh!u: Tas1 12415%
1]
3 T 3531 13013 lDBH: 3473 61331
4 |Apyros 1008 Wi 2893 1123 19068 Wasererise paga |
5 |Baapabomimi 526 779 579, 1743 ag47 [ rapace:
6 |Yuaugudca 832 68284 53355 24005 Imesa i AT SETEaeseTin (1504 :'1!-] = 2005
7 |HeyrataHo Tags SI7LE I7EIL 5467 100115 [— i
B rnen 1453% TIITR AGATT 10507 AAST TN i - . = o i -
- ; Cbancry seitemesene (51605 (8] = 58S 10054 2.,
| ow CItnena
10 | 15000 e
11 | -

4. Jlna ynaneHus psna JaHHBIX B OKHE Bvibop ucmouHuka OanHbuiX BbIAETH-
T€ Ha3BaHUE ITOTO PsJa U HAKMHUTE KHOMKY Yoanume.

4.5.3.PefakTupoBaHue JuarpamMmm

['oToByIO AuarpamMmy MOXHO M3MEHUTH. [Ipu mienuke Ha 3JIeMEHTe Aua-
rpaMMbl (pSIZTbI JaHHBIX, OCH KOOPJWHAT, 3ar0JIOBOK JWarpamMMbl, 00JacTh I0-
CTPOCHHS W TIPOY.) OH BBIJCISICTCS MapKepaMH, a PH HAaBEJCHUH Ha HEro yKa-
3aTeJsl MBI KOMMEHTUPYETCSI 8CHIbI8arouell NOOCKA3KOU.
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Hzmenenue muna ouazpammuvl 603MOACHO C NOMOWYBIO CEOYIOUUX NPOYEOVD:

1) mIeTYKOM MBIIIH BBIACIUTE THATPAMMY,

2) BBIBECTH Ha J3KpaH BKJIaAKu Paboma c¢ ouazpammamu, €CIA OHA HE
oToOpaxaeTcs Ha IKpaHe;

3) HICTKHYTh Ha NMPUCOCIUHEHHON CTPENIKe KHONKUA Tun ouacpammvl U B
MOSIBUBIIICHCS TaOJMUIlE TUIIOB BBHIOPATh HYXKHBIH THUM auarpammbl. [Ipu sTom
THUII TTIOCTPOEHHOM THarpaMMbl aBTOMAaTHYECKU U3MEHSIECTCS Ha BRIOPAHHBIN.

Tun qrarpaMMbl MOYKHO TaK)Ke€ U3MEHHUTH C TIOMOIIBI0 KOMaH bl Tun dua-
epammsl U3 KOHTEKCTHOTO MeHI0. [Ipr 3TOM OTKpBIBaeTCs AUATIOTOBOE OKHO Tun
ouazpammul, B KOTOPOM MOXKHO BBIOpATh WHOW TUT M TOATHIT JHATPAMMBL.

Dopmamuposanue cemxu u jneceHObl. POpMaThl HEKOTOPHIX AHUArPaMM
cozepxkaT KoopouHamuyio cemxy u aecendy. CeTKy u JIeTEHy MOKHO JOOaBHTh
K Jr0OoMy Tumy nuarpamMMm. Ha amarpamMme ¢ CeTKOMU Jierde OIEHUTH MOPSIOK
BEJIMYWH, a HAJM4YWE JIETeH bl IOMOTAET MOSICHATh TUarpaMMy | JellaeT ee Jier-
KO unTaeMoii. Ecin ke ceTka 1 jiereHa MemaroT, TO BX MOKHO YAQJIUTh.

Omnepanuu ¢ ceTKOi MPOU3BOIATCS HA BKIAIKE JIuHuU cemku TUaioroBo-
ro okHa llapamempul ouazpammvl, KOTOPOE MOXHO BBIBECTH Ha 3KpaH JMOO ¢
MOMOIIIBIO BKIIAJIKU Paboma ¢ ouacpammamu — [lapamempor ouazcpammoi, 100
C TIOMOIIBI0 KOHTEKCTHOTO MEHIO 00JIaCTH JUArPaMMBL.

Jl06aBUTH WM YAAIUTH JIETCHIY, 4 TAK)KE YNPaBJIATh €€ pa3MeIleHuEM B
ToJIe TUarpamMMbl, MO>KHO Ha BKJIaJIKe Jlecenoa TUaoroBoTo okHa llapamempul
ouazpammul. TlepeMecTUTh JIETEHIY U U3MEHUTh €€ pa3Mepbl MOKHO TaKXKe C
MTOMOIIBIO MBIIITH.

4.5.4.0dopMiaeHne 1uarpaMmm

Ecnu HeoO6Xo1MMOo BBIICIUTH HA JUArpamMMe OTACIbHBIN AJIEMEHT JTaHHBIX
WJIU TIpUAATh KaKON-I100 quarpaMmMe 0CoOBIM BU, MOKHO CJieJiaTh 3TO, BHOCS B
JIyarpaMMy JOTOJIHUTENIbHBIC JIMHUHM, CTPEJIKA U BBIACISISA 3JEMEHTHI Juarpam-
MBI Pa3TUYHBIMU [[BETAMHU.

Mapkepbl OTAEABHBIX TAaHHBIX MOXHO BBIJEIUTH CTPEIOYKON WM JIMHU-
eH, a TaK)Ke M3MEHUTh LIBET PsiJia TaHHBIX WK OTJEJIbHBIX UX 3HAaueHu. B nua-
rpaMMy MOKHO TaK)K€ BHOCHTH TEKCTOBBIC MOJISI, MEHSATh MIPU(DT U ApyrUe aT-
pUOYTHI yKe UMEIOIITUXCSI TEKCTOBBIX (PparMeHTOB.

H3menenue yeema snemenmosg ouacpammsi. Eciii monb3oBarens HE yCT-
pauBaeT 1IBETOBas raMMa Ha JuarpamMMme U HY>KHO IPEACTaBUTh JaHHbIEC APYTH-
MU [IBETaMH, TO I[BETa JIOOBIX JICMECHTOB JUarpaMMbl (CETKH, (OHA JISTCHIBI U
TEKCTa, PAMOK, JIMHHMA, MapKEPOB PAIOB) MOYKHO JETKO U3MEHHUTH C ITOMOIIBIO

KHOIIKH l[eem 3au6KuU g T | U3 IMaHCJIM UHCTPYMCHTOB @opmamupoeanue NI
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COOTBETCTBYIOIIEH KOMAaHJbl U3 KOHTEKCTHOTO MeHI0. M3MeHsTh ¢hopMar 00b-
€KTOB MOJKHO U IIPY ITOMOIIY KOMaHJ MeHIO0 Dopmam.

Ilpumeuanue. ima xomauasl POpMaTHPOBAHKS B KOHTEKCTHOM MEHIO 3aBUCHUT
OT THUIIa BEIOpaHHOTO OOBeKTa. s MereH bl OHa Ha3biBaeTcs Dopmam jieceHobl, NS
MapKepoB pslia JaHHBIX WM CETKHU 3Ta KOMaHAa OyneT Ha3biBaTbest Dopmam psados
Ooannvix unu Popmam auHUll cemkyu COOTBETCTBEHHO, IS BCeH auarpaMmbl — Pop-
mam obaacmu ouazpammul v T. 1. BEIIOTHEHNE TaKOW KOMaHJIBI OTKPBIBAET JUAJIOTO-
BO€ OKHO (hOpMATHPOBAHUS dJIEMEHTA JUarpaMMBbl, pa3udHbIe BKJIAJKU KOTOPOTO I10-
3BOJISIIOT M3MEHATh HE TOJIBKO I[B€Ta, HO W JAPYrHe TapaMeTpbl OTOOPaKEHHS
BBIOPAHHOTO 3JIEMEHTA JaHHBIX.

4.5.5.3MmeHeHue NepCEeKTHBBI 00bEMHOI JUATPAMMbI

Paboras ¢ 00beMHBIMU JUAarpaMMaMH, MOKHO U3MEHSITh OOJIbIIee KOJIU-
YECTBO MapaMeTPOB, HEXKENMW IS TUIOCKUX auarpamm. [[ns oOBeMHBIX aua-
rpaMM MOXHO 3aJaTh OPUEHTAIMIO B MPOCTPAHCTBE, BHIOPATh HAMIYUIIYIO
MEePCIEeKTUBY HM300paKEHUST W TOAXOASAIINN pakypc. MeHsisi yroa moBOpoTa
JMarpaMMbl, MOKHO CJI€JIaTh Jy4llle BUJUMBIMU AJIEMEHTHI UarpaMMbl, HaXo-
JsIMecs Ha 3aJlHeM TUTaHe, WM Jake MEpPeMEeCcTUTh MX Ha MEepeIHHUil IiaH.
MeHsisi iepcreKTUBY, BO3BBIIICHUE WM yroj MOBOPOTa JUArpaMMbl, MOXHO
JIOCTUYb HAauOOJIee HArJISTHOTO N300paKeHUs TAaHHBIX.

[lepcriekTuBBI OOBEMHOW JMArpaMMbl MOXKHO HW3MEHSTH, BOCTIOJH30BaB-
much KoMaHaon ObvemHblll 6u0 W3 MEHIO /[uacpamma. B OTKpBIBIIEMCS OKHE
Dopmam mpexmepHoU npoexkyuu, Bapbupysl pa3nyHble MapameTpbl, MOKHO H3-
MEHSTh TOJOXKEHHE B MPOCTPAHCTBE TOUKH, U3 KOTOPOI BUIHA AMarpamma. 3/7eCh
K€ €CTh OKHO IPEJIBAPUTEIBHOTO IPOCMOTPa, B KOTOPOM MOKHO YBHUJIETh, KaK Oy-
JIET MEHSATHCS BUJ] TUArpaMMbI B 3aBUCUMOCTH OT YCTaHABIMBACMBIX ITapaMETPOB.
Pasmep snemMeHTOB nmuarpamMmbl U TIPOMEKYTKH MEXTY HUMH MOXXHO H3MEHSITH C
MOMOIIBI0O KOHTEKCTHOTO MEHIO, BEIOpaB B HEM KoMaHy Popmam psioo8 OaHHbIX.
B otkpeiBmieMcs okHe @opmam psoa OaHHwbiX HY)XKHO BbIOpaTh BKJIanky Illapa-
Mempbl. 31eCh MOXKHO U3MEHATh MIyOUHY U HIMPUHY 33a30pa MEXIy dJIeMEHTaMH
JiarpaMMBbl U TTyOMHY CaMOi TuarpamMmbl. Pe3ynbTaT n3MeHeHHI MOKHO YBUIETh
TYT K€ B OKHE TIPEBAPUTEITHHOTO ITPOCMOTPA.

4.6. YnpaBJjieHue JaHHBIMHU

4.6.1.CopTHpPOBKA JaHHBIX

[Tpu pabote ¢ Microsoft ExceluacTo mpuxoautcs copTupoBath U 00pa-
0aThIBaTh CIIMCKHU JIAHHBIX. B CIMCKe 3aroioBKM CTOJIOIOB onpenenstor /1o, a
CTPOKHU COAepKaT 3anucu. B xaxmom mose coaepxkutcs nHGopManus omnpese-
JICHHOTO THUIIA, HapuMep (paMuiuy, UMeHa U T. 1., @ 3alUCh COCTOMT M3 OTHCa-
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HUS deMenTa crnucka. COBOKYITHOCTh JaHHBIX B BHjIE TaOJMIIBI MOJICH U 3aITu-
ceit HasbIBaeTcs Oaszou dannvix. B Microsoft Excelmonstus cnmcok u 6a3a maH-
HBIX B3aHMO3aMEHSEMBI.

[Tpesxe yeM BBHIBECTH HA SKpaH WM Hamedyararh JaHHBIC CIIHCKa B Ompe-
JICJICHHOM TOPSIAKE, HEOOXOIUMO MPOU3BECTH COPTHPOBKY AaHHBIX. JIsd Kak-
JIOTO CTOJIOIA CMHCKA JaHHBIX MOJKHO 3a7aTh CBOM CITOCOO COPTHPOBKH. Mmst
cTojbua (mojist), Mo KOTOPOMY IIPOBOJMUTCS COPTHPOBKA, HA3BIBACTCS KIIOUOM
COpMUPOBKU.

Copmuposka 0uanazona OaHHbIX N0 803PACMAHUIO UU YObIEAHUIO:

1) BeIACINTH JTIOOYIO STUEHKY TOro auarna3oHa. Bech auamna3oH, BKITIO-
YAoK BBIACICHHYIO STUEHKY, aBTOMATHIECKH ITOIJIEKUT COPTHPOBKE;

2) wmeHio /Jannvie — Copmuposka — OTKpOeTCcss OKHO auanora Copmuposka
ouanaszona (puc. 4.13);

3) B nmone Copmuposéams no B paCKpbIBAIOMIEMCS CITHCKE BBIOPATH KITIOY
COPTHUPOBKH U yKa3aTh BHUJ COPTHPOBKHU no eospacmanuto (0T A no A umu ot 0
10 9) unu no yowieanuro (ot A no A v
ot 9 10 0) ¢ MOMOIIBIO COOTBETCTBYIO- 2| x|
IIAX TTEPEKITIoYaTeNCH;

4) HaxaTh KHONKY OK.

COpTHPOEATE MO

F no EOZpacTaHKHD

. i
IIpumeuanue. TIpocreiinyro copTH- o yOeiBaHHE

POBKY IO BO3PAaCTaHUIO UM MO YOBIBAHHIO
MOJKHO TaK)K€ BBIIOJHATH C MTOMOIIbIO CO-
OTBETCTBYIOIIMX KHOIOK HA MAHCIM MHCT- | g ocenenmern ouspeds, no

pymenToB Cmandapmuas 51 . I ;I {+ o Bo3pacT aHHED

Copmuposka cmpox no 08ym ujiu L g2
mpem kmouam. IHOTIa IPUXOANTCS HC-
MOJI30BaTh 0OJIee OJHOTO KIFoYa COp-
THUPOBKH. JIydille BCEro, €CM B COPTH-

JaTed No

I ;I {* b BoZpaCcTaHHD
™ no yOeIBaHMD

MaeHTHHHUMPOESTE NOR No

" moanvcAM (NepESA CTROKA AHAaNasoHa)

¥ ofiosHaderkam cTonbLoE nMCTa

pyeMoM cmucke OyAyT 3aroJIoBKU MapaMeTpel. .. | O, I OTheHa
CTOJIOIOB.
IIpoyedypa: Puc. 4.13.]IlnanoroBoe 0KHO

1)BBIIETUTH STYCHKY B CIHCKE, KO-
TOPBINA TpeOyeTCs OTCOPTUPOBATH,

2)mento /lannvie — Copmuposka — OTKpOeTCst OKHO nuanora Copmuposka
ouanaszona (cM. puc. 4.13);

3)ykasarh KJIHO4YH COPTHPOBKH B mossx Copmuposams no u 3amem no,
€CJIM BBITIOJHAETCS COPTUPOBKA IO ABYM KPUTEpHsiM. ECIIM HY)KHO BBITIOJTHATH
COPTHUPOBKY IO TPEM KPHUTEPHUSM, TO JOMOJIHHUTEIHFHO YKa3bIBACTCS KIIIOY COp-
TUPOBKH B T10J1€ B nociednorw ouepeos, no;,

4)BBIOpaTh OCTAJIbHBIC TAPAMETPHI COPTUPOBKH U HaxkaTh OK

Copmuposka ouanazona
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4.6.2.IloaBeaeHne NTOroB

JloGaBjieHre MPOMEKYTOUHBIX HMTOroB. [loaBeneHHEe MPOMEKYTOUHBIX
UTOTOB MOXHO OCYIIECTBJIATH MO HECKOJIBKUM TOKA3aTeIsIM: ONPEAETICHUIO KO-
JUYECTBA DJIEMEHTOB CIMCKA, CYMMHPOBAHHUIO BEIMYHMH, HAXOXKICHUIO MaKCH-
MaJIbHOr0, MUHUMAaJIbHOTO HJIM CPEIHEro 3HA4YCeHHUs, a TaKXKe HMCIOJIb30BaTh 00-
Jee CIIO)KHBIE CTAaTUCTUYECKHE (YHKIMH, TaKhe KaK IOWCK CTaHJapTHOTO
OTKJIOHEHHS WJTU TUCTICPCUH.

[Tpu BcTaBKE aBTOMATHYECKUX MPOMEKYTOUHBIX uToroB Microsoft Excel
U3MEHSET Pa3METKy CIHUCKA, YTO TO3BOJSIET OTOOpaXkaTh M CKPHIBATh CTPOKU
KaXJI0TO MPOMEKYTOYHOT'O UTOTA.

[lepen TeM, Kak BCTaBUTh MPOMEKYTOUYHBIE UTOTH, HEOOXOAUMO OTCOPTHU-
pOBaTh CHHCOK, YTOOBI CTPYNIHMPOBATH CTPOKH, MO KOTOPHIM HY>KHO TOABECTH
utoru. [locie 3Toro MOKHO MOJICYUTATH MPOMEKYTOYHBIE UTOTH JIFOOOTO CTOJIO-
114, COJIePIKaIIIero Yrcia.

Ilpoyeoypa:

1) yOGeauThbest, YTO AAHHBIC JJIS MOACYETA UTOTOB MPEICTABICHBI B (hop-
MaTe CIHCKA: MepBasi CTPOKa KaKIOTro CTONONA COAEPIKUT MOAMUCH, OCTAIbHBIC
CTPOKH — OJTHOTHITHBIC aHHbIe. [IycThie CTPOKHM MM CTONOIBI B CIIUCKE OTCYT-
CTBYIOT;

2) yKa3aTh sUYEHKY B CTOJOIIE JISl HTOTOB,;

3) OTCOPTHUPOBATH CIIUCOK IO BO3PACTAHUIO WIIN YOBIBAHUIO,

4) wmenio Jlannvie »~ Mmoeu — OTKpoeTCs OKHO auanora Illpomedxcymou-

25| neie umozu (puc. 4.14);
[pH K3 A0M H3MEHEHHH B! 5) B IIOJIC Hpu KANCOOM UBMEHEHUU 8
[Meoaycr I BBIOpATh CTOJIOCI JIJIsl TTOICUYETa UTOTOB;
IQ”Epa“”“’ 5 6) B mose Onepayus BEIOpaTh GyHK-
CyMMa -
IO JJIS1 BEIYMCIIEHUSI UTOT'OB;

AoBaEHTE MTOMH NO:

] 7) B moue [obasnsme umoau no BbI-

1 MpoaykT
™ Komvdecteo
W

= Opath CTOJIOIBI, COAEpIKAIUE 3HAYCHUS, TIO

KOTOPbIM HGO6XOI[I/IMO IMOABECTU UTOI'U,

W 3
il e Tewms 8) uTOOBI 32 KaXBIM UTOIOM CIIENIO-

[™ KoHel cTpaHMUE! MEXAY FRYONatk

¥ Mrorm noa aaHHem BaJl pa3pbiB CTPAHUIII, YCTAHOBUTH (PIIaXKOK
¥épats sce | ok | omena || Komey cmpanuyer medicoy epynnamu;

9) 4TOOBI WTOrM OTOOpaXKAIKMCh HaJ
Puc. 4.14.]InanoroBoe 0KHO

CTpOKaMM HOaHHBIX, a HC II0J HHUMH, CHATH
IIpomesrcymounwvie umozu

(bnaxxox Mmoeu noa nanHbIMH 1 HaxkaTh OK.
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CrpykrypupoBanue pado4ux JUCTOB. B mpoiiecce mojaBeneHus mpome-
XyTouHbIX uToroB Microsoft Excelhrsromatiuecku cTpykTypupyeT pabouuii JIUCT.
[1pu 5TOM B3aUMOCBSI3aHHBIC JaHHbBIC TPYIIUPYIOTCS BMecTe (puc. 4.15).

BepTtukanbHble JIUHUM C€Ba HA MOJISIX paOOyYero JUcTa 3aKaHYMBAIOTCS
BBEPXY PANOM KHOIOK, Ha3bIBaeMBIX KHonkamu ypoems [I2E[El Dtu kuomku
MO3BOJIIIOT KOHTPOJMPOBATH KOJIMYECTBO YpOBHEH, momaaarouux B otyeT. Ha
0JIHOM paboyYeM JIMCTE MOKHO OTKPBIBATh O BOCBbMH BEPTUKAIbHBIX U BOCHMHU
TOPU30HTAIBHBIX CTPYKTYPHBIX YPOBHEH.

1] 2] 5] 4] 2 | B | [ | D [ E | F [ [e]
6 |
| ¥ |ACCOPTHMEHT
| 8 | HrpopMInues o MosIpax
9. Foeap Maodens | Hazeahue Croumocing | Lieka
[ [ # [15] Nenosoi CpejHee 2827 Thic. p.| 3675 ThIC. .
ﬂ 16 MepcoHansHbIA CpegHEE M0 TRIC. p. 1 184 TRIC. P
j 19 | MepcoHansHbI Mnoc CpeaHee 1573 Toic. p. 2 045 ThiC. p.
|20 koepoke  C400GSL | MpodeccHoHaneHslR 4 270 TeIC. p. 5951 TeIC. p.
=2 kocepoke  (C410GSL MpodeccroHaneHelR 5124 Teic. p. B BB TeIC. p.
=22 Koepoke C420GSL  MpoteccuoHansHeNR G415 Teic. p. 8 340 TeiC. p.
j |23 | MpodeccHoHanbHBIA CpEJHEE 5270 Teiz. p. B 851 ThiC. p.
ﬂ 29 | MpodeccHoHansHeld Mawe CpegHee | 7 337 TeiC. p. 9591 TeIC. p.
j 26 Kcepore CpepHee 333 TeIC.p. 4 5329 TRIC. P
[ ﬂ 129 | Nenosoi CpenHee 2B56 TeIC. p. 3 453 TeIC. P
j 32 | MepcoHanbHbLIA CpEgHEE 1724 Toic. p. 2 241 ThiC. p.
r | 33 Dakc F200 G MNepooHaneHel Moo 1730 TeiC. p. 2 2458 TeIC. p.

Puc. 4.15.CtpykTyprupOoBaHHBII pab0O4Hii JTUCT

JleTanu CTpyKTypUPOBAHHBIX JIMCTOB MOXHO CKpPBIBAaTh, IIEJIKast HA KHOII-
Kax YPOBHEH CTPYKTYpPbI, COOTBETCTBYIOIIUX JIMHUSAM OOJacTeil CTPYKTYpHI U
OTBEUAIOIIUX 3a XapaKTep JAeTalu3auuu padodero aucra. Kpome Toro, 1is oTo-
OpakeHMsI WJIM CKPBITUS JaHHBIX MOXHO I0JIb30BAaThCA KHONKamu [lokazamo
oemanu 2l u Cxpoims oemanu =],

OtrMeHa cTpykTypupoBaHusi padodero Jmcra. Eciu mosnb3oBarens He
JKEJIaeT UCIOJb30BaTh CO3/IaHHYIO CTPYKTYpPY pabOYero JIMcTa Wi XO4YeT ee U3-
MEHUTb, OH MOJET OTMEHUTb CTPYKTYpPUPOBAHME, BBIICIUB SYCHKY BHYTPU
CTPYKTYpBI, @ 3aT€M BBIIIOJIHUB KOMaHAy MEHIO /[anHvie — I pynna u cmpykmy-
pa - Yoanume cmpyxkmypy. llpu 5TOM ¢ 3KpaHa UCcUYe3ar0T TOJIbKO KHOIIKU yIIpaB-
JICHUsI CTPYKTYPOM, @ CAaMH 3HAYEHUS IIPOMEKYTOUYHBIX UTOTOB OCTAKOTCSI.

4.7. AHAJIN3 JaHHBIX

4.7.1.11londop mapamerpa

[Tpu aHanu3e naHHBIX ObIBA€T HEOOXOJIMMO OIPENENINUTh, KaK MOBIUSIET Ha
pe3yabTar (HopMyIibl H3MEHEHHE OJTHOW M3 MepeMeHHbIX. Hampumep, mombs3oBa-
TEJI0 MOXET MOTPeOOBATHCA HANTH, HACKOJIBKO CIIEAYET YBEJIUYHUTHh TOPIOBIIIO,
YTOOBI JOCTUYb ONPEAEIIEHHOTO YPOBHS 10X0/a, UM KaKOW KPEAUT HYKHO B35Th
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ero (¢upme, 9TOOBI CyMMa €KEMECSYHOW BBIUIATHI HE MPEBOCXOAMIA (PUKCHPO-
BaHHOTO 3HaueHWs. Korma Hy)XHO OMpenenuTh, HACKOJIBKO CIEIyeT M3MEHUTH
TIEpEMEHHYI0, YTOOBI pe3ysbTaT (OpMyJIbl, B KOTOPYIO OHA BXOJHT, PaBHIICS 3a-
JAHHOM BEJIMYMHE, UCTIONB3YIOT QyHKIUIO [l0060p napamempa n3 mento Cepauc.
Ota QyHKIUS MO3BOJSET UCCIEA0BATh YPABHEHHS 1 (POPMYJIIBI, HCXOJIS U3 UTOTO-
BOTO pe3yibTara. IHBIME clTOBaMHU, 3a/1aeTcsl TpeOyeMbIit pe3ysIbTaT, BRIOUpaeTcs
U3MEHSEMBIN MapaMeTp (OpPMYIBI U 3alyCKaeTcs MporpaMMa MOWCKa 3HAYCHUS
napameTpa, Mpu KOTOPOM Oy/IeT TOCTUTHYT YKa3aHHBIA Pe3yibTar.

IIpumep:

— COCTaBUTH (HOPMYJTy, BBEIYHCISIONIYIO pa3Mep IUIaTeKeW MO KPEIuTy
(UKCHUPOBAHHOTO pa3Mepa B 3aBUCUMOCTH OT BEJTUYHHBI TPOIICHTHON CTaBKH,

— ONpPENeTuTh MAaKCUMAJIBHO JOMYCTUMBIN pa3sMep KpeauTa Mo 3alaHHON
BEJIMYMHE BBIIUIAT W TPU PUKCUPOBAHHOM IIPOIICHTE.

1)/I1st pacueTa BETMUMHBI €KEMECSYHBIX BBIILIAT MO KPEAUTY UCIOJIb3Y-
ercs Gpyukuus [LJIT. Ee cunrakcuc: I1JIT (cmaeka;knep;nc;,boc;mun), rae cmas-
Ka — TIPOIIeHTHAs cTaBKa 1o ccyzae (B npumepe 8,5 %),xnep — obiee 4nucio BbI-
mwiatr mo ccyae (B mpumepe 360mecsieB), nc — NpUBEICHHAS K TEKyIIEMY
MOMEHTY CTOMMOCTD, HJIM O0IIasi CyMMa, KOTopasi Ha TeKyIIUA MOMEHT PaBHO-
IICHHA psny OynymuxX IIaTeXel, Ha3biBacMas TaKKe OCHOBHOW cymMMoil (B
npumMepe 120 000p. BennunHa B 1aHHOM cllydae BKJIHOYaeTcs B GopMyly CO
3HaKOM «—»,T. K. MBI HCXOJIMM U3 TOTO, YTO Ha MOMCHT pacuera HUKAKHE BbI-
IUTaThl HE OCYIIECTBIISUIACH). APTYMEHTBI OC M mun JJi1 JaHHON (QyHKIUHA 00s-
3aTeabHbIMU He sBisitoTcs (puc. 4.16).

2)Oyukius [1JIT nomemaeT B sueiiky BS BEIMUHMHY €KEMECSYHBIX BbI-
TIaT JJIs 3aJaHHOTO KpeauTa MPH MPOIIEHTHON cTaBke 8,5 YrogoBhIX.

3)IIycth MeeTCsT BO3MOXHOCTh €KEMECSIHO BBIJIAYMBATH IO KPEIUTY
cymmy 900p. npu nporieHTHOM cTaBke 8,5 %0:

— BBIJCJIUTH AYCHKY, JJI1 KOTOPOU 3aJ1acTCs BEMYMHA BHITIIAT (B pUMe-
pe —sueiika BS);

— BBITMIOJIHUTH KOMaHTy MeHI0 Cepsuc — [1o060p napamempa — OTKPOETCSI
okHO auanora I1oobop napamempa (puc. 4.17);

B5 - A =NIT(E1/12,62,-53) 21X
A | B YCTAHOBHTE B AHEAKE! I_ =|;I
1 |MpouexTel g.5% S
2 |Cpok KpeauTa (B MecAUaX) 360 - I
3 |Kpegur 120 000p. VIZMEHAR 3HIHEHHE AYEFH: I =|‘I
4
£ |BenvuvHa exemMecavHEY BRINAET | 923p. i I O E |

Puc. 4.16.VMicnonb3oBanue dyakuuu [IJIT Puc. 4.17.Okno muanora Iloobop napamempa
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— B TIOJIE 3HAueHue BBECTHU 33/IaHHYIO BenmdauHy Bouiat (B mpumepe — 900p.)

— OK — OTKpoeTcs OKHO Pe3zynvmam noobopa napamempa, cood1aomiee,
41O penreHue HaiaeHo (puc. 4.18);

— B noJie M3menssn 3sHaueHue sayelkyu BBECTH afpec STUYEUKHU, I KOTOPOH
BBITIOJTHSAETCS O00p (B mpuMepe — siueiika $B$3);

— OK — HOBbBIC 3HA4YCHHUS OYyIyT BBEICHHI B COOTBETCTBYIOIINE SUCUKHU

(puc. 4.19).

TEEEEENNEEEEE — I=E

3% B = EV2EE
Tloaop MapETDA A7 i B5. o | Mo —
PelerHe HandeHa, T C 36|:|

OTrEHa | POK KPEAHTA (B MeCALaX)
MoafHpaeMoe sHa4eHHe: 00 3 |Kpegur 117 04B8p.
TekYIWES SHAYEHHE: Q00p, [ar: 4
5 [BenvuvHa exemecAYHEE BEINNAT I S00p.

MNaysa

.

Puc. 4.18.0xHo nuanora Puc. 4.19.Pe3ynbTar paboTsl
Pesynomam noobopa napamempa noabopa mapaMmerpa

4.7.2. Tad0auubl NOACTAHOBKH JaHHBIX

Brens dopmyiibl B siueiiky paboyero JMcTa, MOXKHO MPOBECTH X aHAIIU3 U
U3YYUTh 00JIACTh BO3MOXKHBIX 3Ha4YCHUU 3TUX (opmyi. Tabiauysbi noOCmaHosKu
OaHHbIX TIO3BOJISIIOT OMEPATUBHO BBIUUCISATH BCE 3HAUYCHHS B KaXIOW ONepaluu.
OTH TaOIUIBI MPEACTABISAIOT COOOM NMAMa30Hbl SUEEK, MOKA3bIBAIOIINE PE3YIlhb-
TaThI MOJICTAHOBKH PA3TUYHBIX 3HAUYCHUN B OJTHY MJIM HECKOJIBKO (POPMYII.

Hamnpumep, eCTh HECKOIBKO JIOMYCTUMBIX KOMOMHAIIUN TaHHBIX, KOTOPBIE
HY)KHO CpaBHUTH. [lonp30BaTento MOXKET MOTPEOOBATHCS CPABHUTH Pa3MEPhI
BBITLJIAT [0 KPEAUTY JJI PA3IMYHBIX MPOIEHTHBIX CTABOK WJIU ISl Pa3JIMYHBIX
CPOKOB KpeauTa, Uik MOTpeOyeTcs OIICHUTh BIMSHUE POCTA PA3IMUHBIX TTOKa3a-
TeJiel TOProBiY Ha TEKYUIUN 10X0J. BMecTo Toro 4yto6sl moadOupaTh mapamer-
pPBI M TIOOYEPETHO CIACAUTH 382 U3MEHEHHEM COOTBETCTBYIOIINX BEIUYNH, MOKHO
COCTaBUTH TAOJUITy MTAHHBIX U CPABHUTH CPa3y HECKOIBKO pe3yiabTaToB. B Tabd-
JIUIax MOJICTAHOBKY JIAHHBIX BapbUPYIOTCA OJIHA WJIU JIBE NIEPEMEHHbIE, a KOJU-
YECTBO CTPOK TaOJUIIBI MOKET OBITH MTPOU3BOJIbLHBIM. Hampumep, MOXHO moJTy-
YUTh pa3Mep IUIATEKEN MO KPEAUTY B 3aBUCUMOCTH OT BEJIMYMHBI MPOIEHTHOMN
CTaBKH, KoJebmometics Mexay 6 n 12 %,nnu HailTh BIUSHUE TIPOIIEHTa POCTa
toproeiu (Ha 2, 3, 4w 5 %)Ha TeKymui T0X0.

Cy1iecTBYIOT JBa THIA TaOJUIl MOJCTAHOBKU JaHHBIX. mMaOIuysbl noo-
CMAHOBKU C 0OHOU NepeMeHHOU U mabauybl NOOCMAHOBKU C 08YMsl NepeMeHHbl-
mu. Ha3Banust ToBopAT camu 3a ceOs. Tabnuipl JaHHBIX ¢ OJHON MEepEeMEHHOM
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MO3BOJISIFOT HCCIEA0BATH BIUSHUE PA3IMYHBIX 3HAYCHUN OJJHOW NEPEMEHHOM Ha
pe3yJbTaT OJHON WJIM HECKOJIbKUX (opMmyi. B Tabnuiax ¢ AByMs mepeMeHHbI-
MU aHAJIU3UPYETCsS 3aBUCHMOCTb pe3ysibTaTa OHON (DOpMysbl OT M3MEHEHUS
JIBYX BXOJISIIIIMX B HEE IEPEMEHHBIX.

Co3nanue Ta0JuUbI MOACTAHOBKHM € OAHOM mepemMeHHo#. IIpenmnomno-
XKUM, cienyeT chOpMHpPOBaTh TAOIUILy IMOJCTAHOBKH C OJHOW TMEPEMEHHOM,
94TOOBI BBEJICHHBIC 3HAYCHUS OBLIM PACIIOIOKECHBI THOO B CTOJI01E (OpHEHTHPO-
BaHHBIC 110 CTOJIOIY), JINOO B CTpOKe (OpHEHTHPOBAHHBIC MO CTpoke). Dopmy-
JIbI, UCTIOJIB3yeMbIe B TAOJIMIIAX TMOJCTAHOBKU C OJHOW MEPEMEHHOM, TOJKHBI
CCBIJIATHCS HA OJIHY U TY K€ Ha STYEHKY BBOJA.

Ilpumeuanue. Slueiika BBOga —3TO STYEHKA, B KOTOPYIO MOACTABJISAKOTCS BCE 3HA-
YyeHUs U3 TAOJUIBI JaHHBIX. JIYEHKOM BBOJA MOXKET OBITh JIr00as siueika Jimcra. XOTs
sJyelika BBOJa HE 00s3aHa BXOJIUTh B TAOIHILy JaHHBIX, (DOPMYIBI B TAOJIHIIE TAHHBIX
JIOJ>KHBI CChUIAThCA Ha STYEHUKY BBOJIA.

Ilpoyeoypa:

1)mm6o B OTAEBHBIN CTOI0EI, THO0 B OTACIBHYIO CTPOKY BBECTH CITHCOK
3HAYEHMM, KOTOPBIE CIIENYET MOJICTABIIATH B SIUEUKY BBOJIA;

2)BBITIOJTHUTH OJHO U3 CJICIYIOIINX JCHCTBHA:

— ©CJIM 3Ha4YeHUs B TaOIUIE MOJCTAHOBKH OPUEHTUPOBAHBI IO CTOJNOIY,
BBeCTH (DOpMYITy B SUCHKY, PACIIOJIOKEHHYIO HA OJTHY CTPOKY BBIIIE U HA OJHY
sAYelKy MpaBee MepBoro 3HaueHus. [IpaBee mepBoil GopMynbl MOXKHO BBECTU
mo0bIe Apyrue GopMyibl;

— eCJIM 3HauyeHus B TaOJuUIE MOJACTAHOBKM OPUEHTUPOBAHBI IO CTPOKE,
BBeCTH (OPMYITY B STUCHKY, pACTIOJIOKEHHYIO Ha OJIMH CTOJIOCI JIEBEE U HA OJIHY
CTPOKY HIJKE MEpPBOTO 3HA4YCHHSI. B TOM e cToJIOIe, HO HIKE MOKHO BBECTH
r06bIe ApyTre GOPMYIIBI.

3)BBIICINUTh TUAMA30H siUCEK, COACpKaImi (GOopMyJbl U 3HAYCHHS TOJ-
CTaHOBKH;

4)BBITIOJIHUTE KOMaHIy MeHI0 Jlanuvie - Tabauya noocmanosKku — OKHO
nuanora Tabauya noocmarnosku (puc. 4.20),

5)BBINOJIHUTH OJTHO U3 CJICIYIOIIUX JCHCTBUN:

— €CJIM 3HaY€HHUS B TaOJHIIE PACTIONOKEHBI 110 CTOJIOLAaM, BBECTU CCHUIKY
Ha siYeiiky BBoja B noJie [lofcTaBisITh 3HAYEHUS IO CTPOKAM B;

— ©CJIM 3Ha4YeHUs B TAOJUIIE PACIOJIOKEHBI IO CTPOKAM, BBECTU CCHUIKY
Ha sYeiiky BBOja B ToJie [1oacTaBmsITh 3HaYEHUS IO CTOJIOIaM B,

6) 0K — B cToN0CII, HAXOMAIIMICS CIpaBa OT CTOJIOIA TOACTABISIEMBIX 3HA-
YCHWU, WIM B CTPOKY, HAXOJSMIYIOCS HIXKE CTPOKU IOJICTABIISIEMBbIX 3HAYCHUH,
OyIyT IMOMEIIEHBI PE3YIbTAThI 3aJAHHON (POPMYITBI [IJIsl pa3IMYHBIX aPTyMEHTOB.
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TafinuL,a NoACTaHOBKK 2] x|
MoACTAERATE 3HAHEHHA No cTanfLaN E: | ’sl

MoACTAENATE 3HAYEHHA NO CTROKAM B!

OF, OTMEHA |

Puc. 4.20.0xnHo muanora Tabauya noocmanosku

Co3nanue TadJunbl MOJACTAHOBKM C JABYMsS nepeMeHHbIMH. C momo-
b0 TA0JINIl MOACTAHOBKU JAHHBIX C JBYMS MEPEMEHHBIMU MOXXHO HCCIIEN0-
BaTh BIIMSHUE OJHOBPEMEHHO JIBYX IMEPEMEHHBIX Ha pe3yibTaT Gopmyisl. Dop-
MyJia JJOJDKHA CChUIATHCS Ha JIBE PA3IUYHbBIC STUYCHKHA BBOIA.

IIpoyeoypa:

1)B s4eliky jmcTa BBECTH (OPMYIY, KOTOpas CChUIACTCS Ha JBE STYCUKU
BBO/I;

2)B TOM K€ CTOJIOIE HUXe (DOPMYITBI BBECTH 3HAYCHHS TTOJICTAHOBKH JIJISI
IIEPBOM ITIEPEMEHHOM;

3)BBecTH 3HAYCHUS TOJCTAHOBKH JJIsi BTOPOW MEpeMeHHOM mpasee ¢op-
MYJIbI B TOM K€ CTPOKE;

4)BBICIIATH HATIA30H SUEEK, coaeprKammii popMyiry 1 oba Habopa JaH-
HBIX TTOJICTAHOBKH,

5)BBINOIHUTE KOMaHIy MeHIO /lannvle — Tabauya noocmano6ku — OKHO
nuanora Tabauya noocmanosku (cM. puc. 4.20);

6)B mone [loocmaesnams 3nawenuss no cmoadbyam 6 BBECTH CCHUIKY Ha
STYENKY BBOJIA [T 3HAYCHUH MMOJICTAHOBKHU B CTPOKE;

7)B mone [loocmaenamos 3nHauenuss nO CMPOKAM 6 BBEIAWTE CCHUIKY Ha
siuelKy BBOJIa JJIs 3HAUEHHH MOJICTAHOBKU B CTOJIOIIE;

8) OK—pe3ysbTathl hopMys1 OYAYT 3aHECEHBI B TAOJIHILY ITOACTAHOBKH.
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5. MATEMATHUYECKHWHA MAKET MCAD
5.1. Jleraau untepdeiica

B BepxHeii yactu okHa McadBUIHBI IIECTh XapaKTEPHBIX JIEMEHTOB HH-
Tepdetica:

— CTpOKa 3arojioBKa — CTPOKa C UMEHEM CUCTEMBI U TEKYIIETO JOKYMEH-
Ta, a TAaK)KE KHOMKAMH YIIPABJICHUS OKHOM CHCTEMBI;

— CTpOKa MEHI0 — CTPOKa, OTKPBIBAIOIIAS JTOCTYN K IYHKTaM MEHIO C
pa3IMYHBIMH KOMaHIaMH;

— TaHENh MHCTPYMEHTOB — MaHENb ¢ KHOMKAMH (3Ha4YKaMmH), 00eCTIeurBaro-
MU OBICTPOE UCTIOTHEHHE HAaNOO0JIee BAKHBIX KOMAH]I ITPH pab0Te C CUCTEMO,

— maHenb GOopMATUPOBaHUS — MaHEh ¢ KHONKaMu (3Ha4ykamu), odecre-
YUBAIOUIMMH OBICTpOe (popMaTHpOBaHHE TEKCTOBBIX U (POPMYIBHBIX OJOKOB B
JIOKYMEHTAaX;

— TaHeJb BBIBOJA MAaJUTP MAaTEMAaTHUYECKUX 3HAKOB — MaHENb ¢ KHOIKa-
MU (3HAYKaMH), BBIBOISIIUMH HAUTPhI CIICIUATBHBIX MATEMAaTHYCCKUX 3HAKOB
U TPEYECKUX OYKB,;

— KOOpAHWHATHAs JIMHEWKa — JIMHEIKa C JIeJIeHUsIMU, TT03BoJITIomast (eciu
3TO HY)KHO) TOYHO PacIoiiarate OJOKH MO TOPH30HTAIIH.

Kypcop BBona u nuHus pazaena crpanuil. OOBIYHO B OKHE peIaKTUPOBa-
HUS MOXXHO YBHJIETH JIBa BaXXHBIX 00BEKTa — KypcOp BBOJAa B BHUJE KPAaCHOTO
KPECTHKA W BEPTHKAIBHYIO JIMHUIO, OTICISIONIYI0 TEKYIIyI CTPaHHILy OT CO-
cenneit (cripaBa). [1os10XeHNUEe JTMHUAN ONIPEEISICTCS 3aJaHHBIMH 110 YMOJTYaHHUIO
napaMeTpamu CTpaHHIIbI JoKyMeHTa. Kypcop BBo/Ia ycTaHABIMBAETCS MBIIIBIO.

Cmpoxa menio. B cucreme Mcad_200QipecTaBieHbI CISAYIONIHE MEHIO:

—  @aiin —pabora ¢ daitnamu, ceTbio INternetu ay1ekTpoHHOM MOUYTOMH;

— [lpaska —penakTHpOBaHUE TOKYMEHTOB,;

— Ilpocmomp — u3MeHEHHE CIOCOOOB MPEICTABICHHUS JOKYMEHTa H
CKpbITHE/0TOOpaKeHNE IIEMEHTOB HHTEp(detica,

— Bcmaska —BcTaBka 00BEKTOB U MX IA0JIOHOB (BKIIOUast rpaduky);

—  @opmamuposanue —u3MeHeHne popmara 0OBHEKTOB,

— Mamemamuka — ynpapieHUE MPOIIECCOM BBIYUCICHUN;

— Cumeonuka —BBIOOp ONEpaliii CAMBOJIEHOTO TPOIIECCOPA;

— OkHo — yTIpaBJeHHE OKHAMU CHUCTEMBI,

— Ilomoww —pabota co crpaBouHOM 0a30il JAHHBIX O CUCTEME, LICHTPOM
PECYPCOB U 3JIEKTPOHHBIMU KHUTAMHU.

Menro Mcad —KOHTEKCTHBIC, T. €. YHCIIO MO3UIUI B HUX U UX Ha3Haye-
HUE 3aBUCIT OT COCTOSHUSI CUCTEMBI. YKa3aHHBIC BBIIIEC MEHIO XapaKTepPHBI AJIs
pabodero coCTosiHUA, KOT/Ia UAET PeIaKTUPOBAHUE JOKYMEHTA.
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JI1s1 akTUBHU3alMKM CTPOKU MEHIO 0€3 MPUMEHEHUSI MBI JOCTATOYHO Ha-
*atpb knaBuiry Alt . 3ateM, HaxuMas KJIaBHIIU TIEPEMEILICHHs Kypcopa, MOKHO
nepeMeniaTh CBETOBOE BbIIENICHUE 110 TTO3UIIUAM MEHI0. BrIOpaB HYKHOE MEHIO,

JUISL €r0 PacKpbITUS JOCTAaTOYHO HaxaTh KiaBuily Enter . MoxHO Takxke Ha-

*atp kiaBumy All ¥ OJHOBPEMEHHO KJIAaBHINY, KOTOpas MOAYEpPKHYyTa B Ha-

3BAHHMU HYXHOT'O MCHIO.

llanenv uncmpymenmog COEPKUT HECKOJIBKO TPYII KHOIOK YIIPABIICHHUS,
KaX1as U3 KOTOPBIX AyOnupyeT HauOoJiee BakHble KOMaHIbl MeHIo. [Ipu ocra-
HOBKE yKa3aTells MBIIIN Ha JIF000H M3 KHOIMOK MOSBIISETCS MOJCKa3Ka C UMEHEM
ATOU KHOMKHU. PaccMOTpHM Ha3zHaYeHUE KHOMOK HA TAHEIN HHCTPYMEHTOB.

Knonku oneparnuii ¢ aitnamu:

New (Hogslii) — co3maHie HOBOTO JOKYMEHTA C OYMCTKON OKHA
pEeIaKTHPOBAHUS,

Open (OTkpeITh) — 3arpy3Ka paHee CO3JAHHOTO JIOKYMEHTA C
BBIOOPOM ero ¢aiina u3 IuanroroBoro OKHa;

Save(CoxpaHuTh) — 3aIIUCh TEKYIIETO JOKYMEHTA C €ro TeKy-
UM UMEHEM.
[TeyaTh 1 KOHTPOJIb TOKYMEHTOB:

Print (ITeuats) — pacrieyaTka JOKyMEHTA Ha IPUHTEPE;

Print Preview (IIpeanpocMoTp) — mpeaBapUTEIbHBIA IIPO-
CMOTp IOKyMCHTA,;

Check Spelling(ITpaBonncanne) — mpoBepka opdorpaduu B
JTOKYMEHTE.
Knomnku oneparuii pejak THpOBaHUS:

Cut (Beipe3aTh) — MepeHOC BBIICICHHONW YacTH JOKYMEHTa B
Oydep oOMeHa ¢ OUMCTKOM 3TON YaCTH TOKYMEHTA,

Copy (KommupoBatb) — epeHOC BBIICICHHOW YaCTH JOKYMEHTA
B Oy(ep oOMeHa ¢ coXxpaHEHHEM BBIJCIICHHON YaCTH JOKYMEHTA,

Paste(BcraButh) — mepeHoc cojaepkumoro o0ydepa oOMeHa B
OKHO PEeIaKTHPOBAHUS HA MECTO, B KOTOPOM HaXOUTCSl Kypcop BBOJIA;

Undo (OtmeHnTh) — OTMEHA TIPEAIICCTBYIONIEH ONepariu pe-
JTaKTUPOBAHUS;

Redo(BoccTanoBuTh) — MOBTOPEHHE paHee OTMEHEHHOM oOrie-
parum.

2 ) M O § O

3 iR |m | s

Lol

Knomnku pazmernienust 6;10KOB (TEKCTOBBIX, (POPMYIIBHBIX, TPAQHUSCKHX H T.11.):

Align Across(ITpussizka depe3) — OJOKH BBIPABHUBAIOTCS 10
TOPHU30HTAJIH, PacIioyiarasich CjIeBa HaIpPaBo B OJHOM CTPOKE;
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Align Down (ITpuBsizath) — OJIOKH BBIPAaBHUBAIOTCS 110 BEPTH-
KaJIM, PacIojiarasch CBEpXy BHH3 B OJHOM CTOJIOIIE.
KHomKM onepariuii ¢ BBIpaXKEHUSMHU:

Insert Function(BcraButh (GyHKIINIO) — BCTABUTH (YHKITHIO U3
CIKCKa, TOSBIISIONIETOCS B AMAJIOTOBOM OKHE;

Insert Unit(BctaBuTh 10HUT) — BCTaBKa pa3MEPHBIX €IUHUII;

Calculate (IToacuer) — BBIYMCIIEHHE BBIICACHHOIO BBIpaKe-
Hus. Eciii 1oKyMeHTBI OOJIbIlIMe, TO NPU WX M3MEHEHHSIX HE BCEraa
BBIFOJTHO 3aITyCKaTh BBIYMCIICHUS C CAaMOr0 Havajga. JTa KHOIKA I10-
3BOJISICT WHUIIMUPOBATH BBIYUCIICHUS TOJBKO JUIS BBIICICHHBIX 0JI0-
KOB, YTO MOYKET COKPATUTh BPEMS BBIYMCICHHIA.

JIocTym K TOTIOJTHUTEIbHBIM BO3MOKHOCTsIM Mathcad:

Insert Giperlink (BctaButh rumepcchuiky) — oOecredynBacT
CO3JIaHKE TMITEPCCHUIKH;

Component Wizar@BcraButh KOMIOHEHT) — OTKPHIBAET OKHO
MacTepa, JaroIero yI00HbIH TOCTYIT KO BCEM KOMITOHEHTaM CHCTEMBI;

Run MathConnex3anyck MathConnex) —s3amyck CHCTEMBI
JUT CUMYJIMPOBAHUS OJI0YHO 3aaHHBIX YCTPOMCTB.

Jlsis oTmiepaTMBHOTO U3MEHEHHS MaciiTaba OTOOpPaKEHHS CHM-
BOJIOB B TEKYIIEM TOKYMEHTE Ha IMaHEId HHCTPYMEHTOB HMEETCS
packpbIBaroIuiics crucok Zoom(Macriirab).

KHomKH yrpaBiaeHHs pecypcamu:

Resource CentefllenTp pecypcoB) — obecnieunBaeT JOCTYII K
IICHTPY pecypcoB. LIeHTp pecypcoB —3To MolHas 6a3a TaHHBIX, 00b-
eIUHSAIONas B ceOe BCTPOCHHBIE B CHUCTEMY JJIEKTPOHHBIC KHUIH,
O0y4arolyr0 CHUCTEMY, CIPABOYHYIO CHCTEMY, MHOTOUHCIICHHBIC
IpPUMEPHI IPUMEHCHHS — <IIMapTajKu», CPEeACTBa OOIIEHUs ¢ (up-
MOH-pa3pabOTUNKOM cHCTeMbl. KpoMe TOro, IEHTp pecypcoB Ipe-
JOCTaBIIIET BBIXOJ B INternet,cpenctBa perucrpanuu ¥ J0CTyNa K
Web-6ubnuoreke Mathcadu . .;

Help (ITomorip) — obecnieunBaeT TOCTYI K pecypcam CIpaBoy-
HOM 0a3bl JaHHBIX CUCTEMBI.

n o 2

®

[lanens dopmaTupoBaHus sl BbIOOpa pa3IMYHBIX BAPUAHTOB OTOOPAKEHUS

TEKCTOBBIX OJIOKOB M CHMBOJIOB CIIy’>KaT TpH PACKPBIBAXOIIUXCS CITMCKA.

Style (Ctuib) — BBIOOp CTHIISL OTOOpPaKCHUS TEK- |N.;.,ma|
CTOBBIX OJIOKOB;

[

Font (LLIpudT) — BBIOOp 1IpHGTA 17151 CAMBOJIOB, [2ia

Font SizgPa3mep mpudra) — BEIOOP pazmMepa CHMBOJIOB.
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JInst i3MEHEeHUsl Ha4YepTaHUsl CHMBOJIOB TIpeIHA3HAYESHBI TPH KHOIIKH:
Bold (CKupHslit) — momyxupHOe HauepTaHUE,

Italic (KypcuB) —KypcHBHOE HauepTaHUE,

Underline ([TomuepkHyTHIiT) — MOMYEPKHYTOE HAYSPTAHHE.

= ~ &

KHomnku 3a1anus pekriMa BhIpaBHUBAHUS TEKCTA:

Align Left (ITpuBs3ka Bi1eBO) — BhIpaBHUBAaHHE TEKCTOB TI0 Jie-
BOW I'PAaHUIIE;

Align Center(IlpuBsizka K IEHTPY) — BbIpaBHUBAaHUE TEKCTOB
110 LEHTPY;

Align Right (ITpussizka BIpaBo) — BRIpaBHUBAHUE TEKCTOB 10
IIPABOM TPAHUILIE.
KHomku 1715t CO3MaHUs CITMCKOB:

Bullets(Mapxkepsl) — co3aaHre MapKHPOBAaHHOT'O CIIHCKA, .—

Numbering(Homepa) — co3manne HyMEpOBaHHOI'O CITHCKA.

z
T —

CTpoka cOCTOSIHUS HAXOAUTCS B HYDKHEW 9acTu cucteMbl. OHa ABIsIETCS
AJIIEMEHTOM OIEPaTHUBHON MOMOIIM MO paboTe ¢ CHUCTEMOM, MOCKOJBKY OTO-
OpaxaeT ee TEKyIee COCTOSIHUE.

[Tanutpsl MaTeMaTUYECKUX 3HAKOB CIYXKaT JJIA BBIBOJA IIA0JIOHOB Ma-
TEMATHYECKUX ONepaTopoB (IUdp, 3HAKOB apuPMETUICCKUX OTepaIlHii, MaT-
pHIl, UHTETPAJIOB, MPOM3BOJHBIX U T. 1.), QYHKIHUH CHCTEMBI U OTAEIBHBIX
CUMBOJIOB, HaIlpUMeEp, IPEYECKUX OYKB.

5.2. PenakTupoBaHue ¢ IpMMeHeHHEM KJIABHATYPbI

Dopmbl Kypcopa 66004

— KpecTooOpa3HbIil KpacHBI Kypcop (+) CIYyKHUT A yKa3aHHS MeCTa
BBOJIa HOBBIX OJIOKOB (TEKCTOBBIX, (hopMyJsibHBIX Win rpadudeckux). Kypcop
MMEET TaKOW BHUJ TOJIBKO Ha IMYCTOM MECTE SKpaHa U MOXKET MepeMeniaThCs
KJIABUILIAMHU YIIPABJICHUS KypCOPOM UJTU YCTaHABIMBATHCS MICITYKOM MBIIIIH;

— Kypcop B BHJIC KPaCHOH BEpTUKAIBHOM 4epThl (Kypcop BBOJA) CITYKHT
JUISl YKa3aHUs Ha OTJEJIbHBIE 3JEMEHThI OJIOKOB M OOBIYHO UCHOJIB3YETCS IS
BBOJIA TAHHBIX W 3aMOJHEHUS MabJ0HOB. B TEKCTOBBIX OJ0KaxX MO3BOJSET yKa-
3aTh MECTa BCTaBKU UJIU yJIaJICHUSI OTAEIbHBIX O00ObEKTOB,

— Kypcop B BHUJIE CHHUX YT'OJIKOB pa3HOI0 pa3Mmepa (L wm ), Beizemsito-
IIUX OT/EJIbHBIC YaCTH BBIPAXKEHUS WU BhIpaXKE€HUE IeIMKOM. By kypcopa 3a-
BUCUT OT HaNpaBJICHUs BBOJA.
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Knasuwu ons evioenenust:

1 —IpeBpallaeT Kypcop B BELACISIONINN YTOJIOK U PacIIUpPSET ero;

| —CyXaeT BBIACIAIOMNN YTOJIOK;

— —TIepeMelaeT Kypcop U MEHSIET BH]I YIOJIKa,

— —TIepeMenaeT Kypcop ¥ MEHSIET BH]I YTOJIKa,

Shift ~ t — BEIBOIWT Kypcop U3 BBIpaXEHHS BBEPX B CBOOOJHOE TOJE,
7ienasi ero KpecTooOpas3HbIM;

Shift | —BBIBOAMT KypcOp U3 BRIPAKEHHS BHU3 B CBOOOIHOE TIOJIE;

Shift - —BBBOANT Kypcop U3 BEIPKEHUS BIPABO B CBOOOIHOE TOJIE;

Shift —~ —BBIBOAUT Kypcop U3 BEIpaYKEHUS BICBO B CBOOOIHOE TIOJIE;

[Ipo6eJt — 3aKIII0YaeT B paMKy OMNepaH/, IeHCTBYS KaK HECKOJIBKO Ha)a-
TUI KJIABUIIKA 1, [ BEIBOJUT KypcOp W3 BBIIEICHHOTO BhIpaKeHUs (IBOWHOE
Hakatue)];

InS —wmenHsieT HanpaBJIeHKWE BBOJIA M PACIIONIOKEHUE Kypcopa. Hanmpumep,
eCITH Kypcop MMeeT BUA |, TO BBOJ GYAET HATH BIIPABO.

Vnpasisrowue krasuwiu:

Tab — B Tekcre mepemeniaetT Kypcop B Hayajo CIEAYIONIIETO CJIOBa, B
yYpaBHEHUH YIPABIISAET BBIJCICHHEM YacTei 0JioKa (B 4aCTHOCTH, BBIIEIISIS BbI-
paKeHHS B CKOOKaXx);

Shift+Tab  — B Tekcre mepemernaeT Kypcop B Hayajo IMPEIbIIYIIEro
CIIOBa, B YPaBHEHUH YIIPABIACT BBIACICHHEM dacTel Oyoka (B YaCTHOCTH, BbI-
JIeIIsAs BBIPAKEHUS B CKOOKaX);

PgUp — nepememaer Kypcop MW BbI3BIBAET MPOKPYTKY HA MATh CTPOK
BBEPX;

PgDn —nepemeniaet Kypcop ¥ BBI3bIBA€T NPOKPYTKY Ha ISITh CTPOK BHU3,

Ctrl+PgUp —BbI3BIBacT MPOKPYTKY HA OJTHO OKHO BBEPX;

Ctrl+PgDn  —BBI3BIBaCT MPOKPYTKY HA OJTHO OKHO BHU3;

Home— ycranaBnuBaeT Kypcop B Ha4aso MpeablIymero 010ka;

Ctrl+Home —ycranaBnuBaeT Kypcop B Ha4aJIO TIOKYMEHTA;

Ctrl+End —ycranaBimmBaeT Kypcop B KOHEI[ JOKYMEHTA.

Knasuwu ons cozoanus 06vekmos:.

@ —co3aaHue madIoHa ABYMEPHOU rpaduKu;

Ctrl+ @ —co3nanue madiIoHa TpeXMEepHOU rpaduK;

Ctrl+G —3ameHa 1aTHHCKOMH OYKBBI Ha IPEYECKYIO;

Ctrl+V  —3ananue mabiioHa BEKTOpa WM MATPHIIHI;

Ctrl+P  —BBoJ rpedeckoii OyKBHI T;

Ctrl+Z —BBOJ MaTeMaTU4eCcKOTO CUMBOJIA OECKOHEYHOCTH.
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5.2.1. llpaBuia BBOIAa TEKCTOBBIX KOMMEHTAPHEB € MOMOIIBLIO TEKCTOBOIO
peAakrTopa

1. Beectu cumBoa " (0HA JBOWHAS KaBBIUKA). B MOSIBUBIIEMCS MPSIMO-
YTOJIbHUKE MOKHO HAYMHATh BBOJUTH TEKCT.

2. C nmoMouIpl0 pacKphIBAIOIIETOCs CIUCKA BbIOOpa Hmipu(Ta Ha MaHEIH
(dbopMaTHpOBaHUS YCTAHOBUTH HYKHBIN HIPUPT.

3. HaGpaTth TekcT.

4. ]Ins 3aBeplIeHUs BBOJA TEKCTa OTBECTH KypCOpP MBILIM B CTOPOHY OT
TEKCTOBOTO OJIOKa W INEJIKHYTh JIEBOM KHONKOW MBIIIM WA HaXaTh
Ctrl+Shift+Enter

biiok nmmeeT mMapkepbl M3MEHEHHUs pa3Mepa B BHJIE MAJIEHBKUX YEPHBIX
IPSIMOYTOJIBHUKOB, IEepeMelias KOTOpble, OJIOK MOXHO YBEIMYMBATH WIIU
yMEHBIIaTh B TOM WJIM MHOM HalpaBi€HUHU. BelieneHHblE paMKOW TEKCTOBBIE
OJIOKM MOYKHO IIEPEHOCHUTH Ha IPYroe MECTO, TIOMECTUB KypCOp MBIIINA HA PaMKy —
OH IIPH 3TOM IIPEBpAILAETCS B N300pakeHNE YEPHOU JIaI0IIKH.

JUIsl KOPpEKIMU TEeKCTa HaJ0 MOJABECTU KypCOP MBIIIHA K MECTY KOpPPEK-
UM U LIEJIKHYTh J€BOM KHOMKOM MbIlH. [losiBUTCS paMka TekcTOBOro 0J10Ka, a
Ha MECTE IIEeTYKa MBIIIbIO0 — Kypcop BBOJA.

5.3. AudaBuT BXoHOTO0 si3bika cuctembl Mathcad

1) Anghasum cucmemor Mathcadcooeporcum:

— Mauible ¥ OOJbIHe TATHHCKUE OYKBBI U TPEUECKHUE OYKBHI;

— apabckue mudpst ot 0 10 9;

— CHCTEMHbBIC ITIEPEMCHHEIC;

— MaTeMaTHUYEeCKHE OTIePaTOPHI;

— WMEHa BCTPOCHHBIX (PYHKITUH;

— CHEL3HaKH,;

— MaJjble U Oosbline OyKBBI KUPHILIHIBI (IpU paboTe ¢ PyCHPHUIUPO-
BaHHBIMH JJOKyMEHTaMHU);

— BC€, YTO HAXOAUTCSH B MAJIMTPaX MAaTEMaTHICCKUX 3HAKOB.

2) Koncmanmot.

— nenourciennsie (0,1, 23, — 451 1. 1.);

— BCILIECTBEHHBIE YUCIA C MAHTUCCOM U MOPSAIKOM (12.3*105 — necs-
THYHAsE KOHCTaHTa ¢ MaHTuccon 12,3u mopsakom —5);

— BOCBMEpHYHBIC Ynciaa (MISHTUPUITUPYIOTCS JATHHCKOW OyKBO#M «O» —
oT cioBa «0ctal» —-BocemepuuHoe);
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— IIeCTHAIIATepU4YHbIe yncia (MMEIOT B KOHIIC OTIMYUTEIBHBINA IMPH-
3HaK B BUje OykBbI h wim H, ot cioBa «hexagonal» #iectHaaarepuvHoe; ec-
JIM 9MCII0 HAYMHACTCS ¢ OYKBBI, TO TIEpe]] HeH HaJl0 BBECTH HYJIb);

— koMiuiekcHble uncia Z = ReZ + i*ImZ, rne ReZ — neiicrBurenpHas
4acTh KOMIUIEKCHOTO ynucna Z, ImZ —ero MHMMas 4acTh, 4 CAMBOJI | 0003Haya-
eT MHUMYIO EJMHHUITY, T. €. /- 1]

— CHUCTEMHbIEC KOHCTaHThI, XpaHSIINE ONPEIEICHHbIE TapaMEeTPhbl CUCTEMBI,

— CTPOKOBBbIE KOHCTAHTBI — JIFOOBIE LIEMNOYKH CUMBOJIOB, 3aKJIIOUEHHbBIE B
KaBBIUKH. ApU(METHUECKIE BRIPAKEHUS B CTPOKOBBIX KOHCTAHTaX paccMaTpu-
BAIOTCS KaK TEKCT ¥ HE BBIYUCIISIOTCS;

— eIMHHUIIBI U3MEePEeHUs (PU3NYECKUX BETUUHH.

3) llepemennvie

Tun nepemenHol onpenensercs ee 3HaueHUeM. [lepemeHHBIE MOTYT OBIThH
YUCJIOBBIMU, CTPOKOBBIMHU, CHMBOJIBHBIMH M T.[I., TIODTOMY THI TMEPEMEHHOMN
peaBapuTeNbHO He 3amaercs. Kaxaol nepeMeHHON JOJIKHO OBITh MPUCBOEHO
3Ha4yeHue (T. . IepeMeHHas JI0JDKHA OBITh ompeseieHa). [TombiTka ucnoib30Ba-
HUS HEOIpeIeTICHHON IEPEMEHHOM BeIeT K BBIBOLY cOOOIIeHHs 00 ormoKe.

KoHCcTaHTBI, MepeMEHHBIC U MHBbIC 00BEKTHI UMEIOT MMeHa (MacHTU(DUKA-
TOphI). FIMeHa MOTYT MMETh NMPAKTUYCCKH JHOOYIO JJIMHY, M B HUX MOTYT BXO-
TUThH JIIOOBIE JATHHCKHAE W Tpeueckue OYKBBI, a Takke MUPPH U HEKOTOPHIE
CIICIICUMBOJIbI (HATmpUMep, _ ), HO HAYUHATBCS UMS MOXET TOJILKO C OYKBBI.
Henp3s ucnonp3oBath B MMEHaX OYKBBI PYCCKOro si3bika. Masble U OoJblIue
OyKkBBI paznuvaroTcs. FiMeHa He MOTYT COBIaIaTh C UMEHAMH BCTPOCHHBIX A
OTIpe/IeTICHHBIX TI0JIb30BaTeIeM (DYHKITHIA.

4) Onepamopul

DTO 3JIEMEHTHI SA3bIKa, MPEIHA3HAYCHHbBIC JJISI CO3/IaHUsI MAaTEMATUUECKUX
BBIPOKECHUI COBMECTHO C JAaHHBIMH, UMEHYEMBIMH OIEpaHAaMH. JTO 3HAKH
apu(pMETUYECKUX ONepalfii, BBIYUCICHUS] CyMM, IPOU3BE/ICHUMN, IPOU3BOTHOM,
WHTEerpana u T. 1.

5) Bcmpoennwvie pynkyuu

D10 (yHKIMH OINpeAesieHHbIE B CAaMOW CUCTEME U TOTOBbIE K HEMEJICH-
HOMY HCIOJb30Banuio (Hanmpumep, Sin), atank), In(x) u ap.).

6) @yukyuu nonv3oeamens

3710 Te QYHKIHH, KOTOPBIE CO3/IAI0TCSl CAMUM TOJIb30BaTeneM. biaromaps
TUM (QYHKIHUAM 00ecrieunBaeTCsl pacuiupeHe BXoaHoro s3bika Mathcadu ero
ajanTamnus K crnenuuaeckuM 3a1adam mojIb30BaTells.
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5.3.1.BBoa MmaTeMaTU4YeCKHUX BbIpaxkeHuil 4 padora ¢ popMyJbHBIM
peaIaKTopoOM

Onepayuu 6v1600a u npuUCeausaHus

J171s1 BBIYMCIIEHUS JIFOOOTO BBIPAXKEHUS 10CTATOYHO YCTAHOBUTH MOCIIE He-
ro oreparop BbiBoja (3HaK =). OmepaTop = MOXKHO HCIOJIB30BaTh TOJBKO IS
NIEPBOIO NMPHUCBAaNBaHUS.

JI1s1 mpUCBOEHUS IEPEMEHHBIM HOBBIX 3HAUEHUN HUCHOJIB3yEeTCs omnepa-
TOP :=, KOTOPBII BBOJUTCS CBOUM TEPBBIM CUMBOJIOM — JABOCTOUYHEM (:).

Cy1iecTByeT TakKe <OKUPHBIN» 3HAK PaBEHCTBA, KOTOPBIA MCIOJIB3YETCS
B JIOTHYECKHUX ONEPALUAX CPABHECHHS

Hcnons3oBanue omeparopa = 00ecleunBaeT JOKAIbHOE MPHCBAaUBAHUE.
C moMomIpIo 3HaKa = MOKHO BBITIOJTHATH TJ100aTbHOE TIPHICBAaWBaHKE, T. €. HE3a-
BHUCHMO OT TOT'0, B KAKOM MECTe JOKYMEHTa PacrloJioKeH OmepaTop Ii1o0abHO-
ro NpUCcBavBaHUs, IEPEMEHHAs MOIy4YaeT 3TO 3HAUCHHUE.

Omneparop YMHOXXEHHUsS BBOJIUTCS 3Be3qoukoid (*), HO TpencTaBiseTCs
TOYKOHM B CEPEINHE CTPOKH.

OmnepaTop JeeHus: BBOIUTCS Kak Kocas uepta (/), HO 3aMeHseTCsl Topu-
30HTAILHOW YEPTOU.

OmnepaTop BO3BeICHUS B CTENEHb BBOAUTCS 3HaKOM L], HO 4ucio B crere-
HU TIPEJICTABIIAECTCS B OOBIYHOM BHUJIE.

J7ist BBOZA IECSITUUHBIX YHUCEI B KAUECTBE PA3AEIUTENS LeT0N U ApOOHOM
YaCTHU UCIIOJIb3YETCS TOUKA.

[To ymoyuaHuio JECATUYHBIEC YUCIa UMEIOT MPEICTABICHUE C TPEMs 3Ha-
KaMU TOCJI€ pa3AeauTeIbHON TOUKHU.

Mathcad unentTudunupyer Hambosee pacnpoCTpaHECHHBIE KOHCTAHTHI,
HaIMpUMeEp, € — OCHOBAaHKE HATYpPaJIbHOTO Jorapudma.

5.4. IlpocTbie BbIYMCIEHUS apU(PMeTHUECKUX BhIPAKeHNH
U UX peIaKTHPOBAHUS

PaccmoTpuM mpuMep Ha BBIYHCICHHE OTHOIICHHS CyM-
MbI 2 + 3K KOPHIO KBaJpaTHOMY 3 uuciia 5. Buauane BBemem |2+ 3
nonpsia cuMBodtbl 2 + 3.11omyunm

BBenem 3Hak ngeneHus. s 3Toro Hakatuem KJaBUIIU
[Ipo6en BbIACMM BCe BhIpakeHue 2 + 3,a 3aTeM HaKMEM KJla-
BHUIITY co 3HaKoM /. [Toryunm

]
+
[N ]

|-
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BBeneM 3Hak KBaapaTHOro KOpHs. U1 3TOro HaxxMeMm
KJIaBuiry co 3Hakom \. [Tomyqanm

BBeaem noakopeHHoe BbIpakeHUe. It 3TOro HaxxMeM
kiaBuiry ¢ uudpoit 5. [lomyuum

BriBegem pesynbraT BerumcieHus. C momoinsio npobdena
BBIJICJIUM BCE BBIPAKEHMUE,

a 3aTE€M B KOHIIC BBIPAXEHHS MTOCTABUM OIEPATOP BBIBO-
na = .Ilomyuynm

PaccmotpuMm ciyyail, KOrjga Hy>KHO U3MEHUTh MOJKO-
penHoe BbipaxkeHue. [lycTh mogkopeHHoe BbIpakeHUe OyieT
guciao 5 B crenmenu 1,25. CHayana akKypaTHO TOMECTHUTH
KYpCOp MBIIIH MOCJE YUCIAA D U MICJKHYTh JIEBOM KHOIKOM.
[Tomyunm

[TocraBum 3HaK BO3BeAEHUs B CTeneHb. (i 3TOrO Ha
KJIaBUAType HAXKMEM KJIaBully co 3HaukoM [ [Tomyuum

BBeneMm mokazarens creneHu yucia 5, T. e. yucino 1,25.

[Tonyunm

ITomyunm HOBBIN pe3ynbTat. I 3TOro OTBEAEM Kypcop
MBIITH OT (GOPMYJIBHOTO OJI0Ka Ha CBOOOJHOE TOJIE JOKYMEHTa
Y LIECJKHEM JIEBOW KHOMIKOM. [Tosmyunm

3aoaua 1. pocteie Berunciaenus 8 Mathcad.
Oyukmua 1 f1(X) = \sin(xj Cexp .
Oynkmus 2 f2(x) =10- X9,

Wutepsan aprymenta a:= 0.5, b:=4.
b-a
N

Yucao touek mmar N:=40 h:=

uxn aprymenta n:=0...N.
3adaua 2.

Pacuer pynkuun 1

y, = fl(a+ nh)

Pacuet Qpynkunn 2

z,= f2(a+ nh
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[
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T —
0.79 Z =1019.732 9.636 9.526 9.403 9.266 9.115 8.952

0.997
1.227 3aoaua 3.
1.481 I'pauxn
1.758 41.32
2.058
32.27
2.382 y /
n 23.22
2.728 /
3 094 Zn 14.17
' — /
3.479 512 7 —
3.88 393 0 10 20 0 %o
4.291 n
trace 1
trace 2

Panorcuposannvie nepementvie IMEIOT MHOKECTBEHHbIE 3HaUYeHUsA. Eciu
TpeOyeTcs 3a7aTh Psi YMCEN C IIaroM, TO PaHKUPOBAHHAS TEpEeMEHHas 3aIru-
CBIBA€TCA CIEIYIOIMINM 00pazoM:

X = X]_, X2 . Xend

rae  Xi, X2, Xeng — HauajibHOE, BTOpPOE, KOHEUHOE 3HAYEHHE MEPEMEHHOU X,
mIar BeIYHCIsIETCs cucTeMoit kak X, — X;. Ecnu 3Hauenue X; He yka3zaHo, TO Iar
pUHUMaeETCsl paBHbIM 1.

IIpumep
i:=1.5 x=2,15.0 z:=-05,-0.2..0.5
1= X = z= ORIGIN ‘= 1
1 2 -0.5 1
2 14 -0.75 A
: 1 0 2
4 0.5 0.25 f; =1 F=| @ fy = 4
- L 05 16
=9
25

5.5.Pa6ora ¢ rpaduxoi

1. llocmpoenue 0eymepnozo zpagpuxa ooHout pynkyuu:
— BBecTH (QYHKIUIO, HaOpaB BeIpaxenue Sin(x)"3;

— Ha INaHCJIW MaTCMAaTHYCCKHX 3HAKOB HICJIKHYTh HAa KHOIIKC ,alnz ;
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— Ha dKpaHe MOSIBUTCS MaTUTpa rpaduKoB;

~ B manuTpe rpaduKoB WEIKHYTh HA KHONKE [

— Ha dKpaHe MOSBUTCS MIa0JIOH TpaduKa;

— Ha ocu X BBEJIUTE UMS apTyMEHTa —X;

— Ha ocH Y BBeaute Sin(X)"3;

— JUISL 3aBEpIICHUs TOCTPOCHHs rpadyKa MICTKHYTh JICBOW KHOITKOM
MBIIIH BHE TipeenioB rpaduka (puc. 5.1).

2. H3menenue pazmepos u nepemeujenue zpaguxa:

— IMOMECTUTh KypCOp MBIIIKM B OOJIACTh rpadMka M IIETKHYTh JICBOW
KHOIIKOH (aKTHBU3UPOBATh I'paduK) — BOKPYT rpaduKa MOsIBUTCS YepHas PaMKa;

— TIOJBECTH KypCOpP MBIIIM K MapKepy W3MEHEHHs pa3Mepa B MPaBOM
HIDKHEM YTITy PAMKH ¥, HOKaB JICBYIO KHOIIKY, PaCTSIHYTh TpaduK 1Mo AHaroHaim;

— HaBECTH KypCOp MBIIIH Ha JIFOOYI0 CTOPOHY PaMKH (KpOMe MapKepoB U3-

1 | MCHEHUS pa3Mmepa), MPH STOM Kypcop
JOJDKEH TIPEBPATHTHCS B UYEPHYIO Jia-
JOIIKY;,
sinfg® O — HaXaB JICBYI0 KHOIKY MBIIIIH,

Nepe/IBUHYTh BeCh OJIOK rpaduka B xe-
JaeMyro 00JiacTh 3KpaHa. B pesynbrare

"L 0 1y OTHX JICHUCTBHII TOJIYYHM YBCITMYCHHBIA
U TIepeMEIIEHHbI B JpYyryro 001acTb

9KpaHa rpaduk c obOpamistolIel ero
pamkoii (cMm. puc. 5.1).

3. llocmpoenue zpagpukos HecKonbKUX QynKyuii

Jlnst mpEMepa paccMOTPHM MocTpoenne rpadukoB ¢ymkimit sink)® u
cos):

— IENKHYTH JICBOH KHOMKO# MBIIIH TOYHO B KOHIIE BRIpAKEHHs Sin(x)>;

Puc. 5.1

— HaXaTHEM KIABHIIHN Ipo6est T0OHThCs, 9TOOHI Bce BhIpakeHue Sin(y)°
OBLTO 0XBaYEHO CHHUM YTOJKOM, ¥ IIOCTABUTH 3aISTYIO;

— BBECTH BbIpakeHHue SiN(X)"2;

— HaXaTHEM KJIAaBUIIM [IpoOesi JOOHUThCSA, YTOOBI BCE BBIPAKCHHE
Sin(X)2 ObUTO OXBAYEHO CHHHUM YTOJIKOM, U TIOCTABUTH 3aIIATYIO;

— BBECTH BhIpakeHHE COSK);

— s 3aBEPIICHHS] MOCTPOCHUS TpaduKa IIEIKHYTh JICBOW KHOIKOW
MBIIIH BHE TipeenioB rpaduka (puc. 5.2).
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10

Puc. 5.2

4. IIpocmeiiniue npuemul ghopmamuposanusn 2paghuKos.

— rpaduKu MOKHO TepeMeniaTh Mo MO0 OKHA JTOKYMEHTa M U3MEHSTh
UX pa3Mephl,

— W3MEHSATH Pa3TUYHbIC MapaMeTPhl rPaUKOB MOXKHO TIPH MTOMOIIH OKHA
dbopmaTupoBaHUs, KOTOPOE MOSBISETCS, €CIM JBAXKIBI IMICIKHYTh MBIIIBIO Ha
rpaduke, 1100 METKHYTH OJWH pa3, €cliu rpaduK BHIICIICH,;

— (hopMaTHpOBaHKUE MOYKHO TaK)Ke OCYIIECTBIATH C TTIOMOIIHIO KOHTEKCTHO-
r'0 MEHIO, KOTOPOE MOSIBIISICTCS TIPH IIEITYKE Ha TpadyKe TMPaBoOil KHOITKOKW MBIIIIH.

5. Ilocmpoenue zpaghuxos nosepxnocmeit

[Iyctp HeoOXxomuMo TO- 0

cTpouTh Tpaduk (QyHK-

mun z(X, Y) =X + Y-

— OMpeAenuTh (PYHKIIHIO
2Xx, ),

— BBECTH IAOJIOH Tpex-

MepHOTO rpaduKka e ;

— Ha €JUHCTBEHHOE II0JIE
BBOJa 101 [1a0JIOHOM BBECTH Z,

— s 3aBEpPIUICHHS TIO- Puc. 5.3
CTpOCHHUs TpaduKa IIEIKHYTh
JICBOM KHOITKOHM MBIIIH BHE MpejiesioB rpaduka (puc. 5.3).

6. Bpawenue mpexmeprozo zpaguxa.

— TMOCTPOCHHYIO TIOBEPXHOCTh TOMECTUTH C ITOMOIIBI0 KOHTEKCTHOTO
MmeHio rpaduka B npusmy (boX) (puc. 5.4);
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— TIOMECTUTh KypCOp MBIIIH B 00,1aCTh rpadrika, HaXKaTh JIEBYIO KHOIIKY H,
yIepXKHMBas €e, ABUraTh MBIIIb B TOM MJIH HHOM HarmpaBicHuu. ®urypa BMecTe ¢
OCSIMU KOOPJIMHAT U MPHU3MO#, B KOTOPOH OHA HAXOJIUTCS, OyIET BPaIaThCsl.

Ecmu npu Bpamennn (urypbl yaepkuBaTh Haxkarow kmasuiry Ctrl |
MOXKHO YAQJsATh WIHA TpH-
OJIKaTth OOBEKT K HAOJIrOIa-
temo. Eciu npu BpaieHUM
GUryphsl yaepxuBaTh Haxa-
toi knasumry Shift | To mo-
5| Ccle  OTIyCKaHus  JICBOM
KHOTIKM MOXXHO HaOJI01aTh
AHMMHPOBAHHYIO  KapTUHY
BpanieHus: oObeKTa B 3aJaH-
HOM TpEIBapUTEIILHO Ha-

w npaBiacHuH. [ 0CcTaHOBKH
Puc. 5.4 BPALICHHS HAZ0 IENKHYTE
JIEBOH KHOIIKOM MBIIIIH.
7. Ilocmpoenue HecKOIbKUX NOBEPXHOCH Ell HA 00HOM ZpaduKe
Heo6xo1uMo mocTpouTh TpaduK JABYX TPEXMEPHBIX MmoBepxHocTel. [TycTh
3ajaHbl B QYHKIMH ABYX MepeMeHHbIX Z1(X,Y) u Z2(X,Y):

Z1xy):= X +y z2(y):= - (¢ +Y).

— ONPEACTUTH PSIJ HEOOXOAUMBIX (DYHKIIHIA, OTIMCHIBAFOIINX TOBEPXHOCTH;

— BBECTH Yepe3 3alsTyl0 MMeHa 3TuX (DyHKIUI B 1MOJIe BBOJA Ia0JIOHA
TPEXMEPHOTo rpaduKa;

— NI 3aBEPHICHHS IMOCTPOCHHUS TpaduKa MICIKHYTh JCBOW KHOIKOM
MBIIIK BHE TpeesioB rpaduka (puc. 5.5).

n < -'!

Puc. 5.5
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3aoaua 1. Muoromepubie Beruuciienus B Mathcad.

Oyukiusa  y(x, t) = if (X= O,l,Sm(X)j Cif (t = 0,1,S|::](t
X

)
Hannsie s qukiaoB N:=20 M :=20 h:=x/5.

N3menenus aprymenra n:=0...N.
N3menenus aprymenra: m:=0...M.

3adaua 2. Pacuet pynkuuu

o B2

0 O 0 0 0 0 O 0
0 0.011 0.02 0.022 0.016 O -0.024 -0.052
0 0.02 0036 0041 003 0 -0.044 -0.095
0 0.022 0.041 0.047 0.034 O -0.051 -0.109
0 0.016 003 0034 0024 0 -0.036 -0.079
0 o0 0 0 0 0 O 0

M = 0 -0.024 -0.044 -0.051 -0.036 O 0.055 0.118
0 -0.052 -0.095 -0.109 -0.079 O 0.118 0.255
0 -0.079 -0.143 -0.164 -0.118 O  0.177 0.382
0 -0.097 -0.177 -0.202 -0.146 O  0.219 0.472
0 -0.104 -0.189 -0.216 -0.156 O 0.234 0.505
0 -0.097 -0.177 -0.202 -0.146 0 0.219 0.472
0 -0079 -0.143 -0.164 -0.118 O  0.177 0.382
0 -0.052 -0.095 -0.109 -0.079 O 0.118 0.255

3aoaua 3. 3aoaua 4.

[ToBepxuoctHbIi rpaduk (puc. 5.6).  Kourtyphsiit rpaduk (puc. 5.7).

0.5

T
:— ‘Q

e
/‘. ..

_f—..s~

\\

I
=
|
o
o
o—
o
3
=

Puc. 5.6 Puc. 5.7
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5.6. PaGora c BekTOpaMu U MATPULIAMH

1. Cozoanue mampuy u 6exmopoe

Komanga Matrices  (matpuibr) merro Insert
€T BBIBOJ I1abJI0OHa U1 BEKTOpa Wiau MaTpullsl. [11a0bmoH conepKuT mosst BBOIA
AJIIEMEHTOB BEKTOpa WM MaTpuilbl. [1ojis BBOJIa MOKHO aKTUBU3UPOBATH IIIETY-
KOM MbIlK. C MOMOIIBIO KJIABUII MEPEMEIICHUsI Kypcopa MOKHO BBECTH BCE

(BcraBka) obecrieunBa-

3JIEMEHTBI BEKTOPA UM MATPULIBL.

Kaxnaplii 27€MEHT MaTpuLbl XapaKTEPU3yeTCs WHICKCUPOBAHHOW Iepe-
MEHHOM, a €ro MoJIOXKEHNUE B MAaTPHIIE ONpeaesieTcs ABYMs UHIEKCaMU — HOMe-
POM CTPOKHM M HOMEpOM cToidna. [{ist 3a1aHus MHAEKCUPOBAHHOM IIEPEMEHHOM,
IpeKe BCEro, HaJ0 BBECTH MMsI MEPEMEHHOM, a 3aTeM MepelTH K Habopy WH-
JeKCOB HakaTheM kiaBuid [. CHavana ykas3bIBaeTCsl MHIEKC CTPOKH, a 3aTeM
UHJIEKC CTOJIOIA.

BripoxxieHHass B OJJHY CTPOKY WJIHM B OJMH CTOJIOEI] MaTpHla SIBIISETCS
BEeKTOpOM. Ero ameMeHTsl — MHIEKCUPOBaHHbIEC TIEPEMEHHBIE C OJJTHUM WHACKCOM.

HuxHsis rpaHuiia MHAEKCOB 3a/1a€TCs 3HAYEHUEM CHUCTEMHON INepeMeH-
Hoit ORIGIN. O6b14HO ee 3HaueHue 3a7ar0T paBHbIM O mn 1.

2. Bexkmopnvie u mampuunsie onepamopul

[Ipumem cnenyronme o6o3HaueHus: V — Bektop, M — marpuia, Z — cka-
JsipHAas BETUYMHA.

Oneparop | KinaBumu Onucanue

V1+V2 V1+V2 Crnoxenue nByx BekTopos V1 u V2

V1-V2 V1-V2 Brruuranue aByx BekropoB V1 u V2

-V -V CmeHa 3Haka y 2JIeMeHTOB BekTopa V

-M -M CMeHa 3HakKa y 3J1IeMEeHTOB MaTpuisl M

V-Z V-Z Brruuranue u3 Bcex 37E€MEHTOB BekTopa V cKa-
nsipa Z

yA\VAVAV S Z*N, V*Z YMHOxkeHue Bektopa V Ha ckamsip Z

ZMM, MZ | Z*M, M*Z | YmHoxenue matpuiisl M Ha ckansip Z

V12 V1*V2 CkansipHoe YMHOKEHHE JIBYX BEKTOPOB

MY M*V YMHOKEHUE MaTPULbI HA BEKTOP

M1Wm2 M1*M2 YMHOXKEHHUE IBYX MaTpPHII

V/iZ V/iZ Jlenenue Bcex 371eMEHTOB BekTopa V Ha ckassip Z

M/Z M/Z Henenune matpuisl M Ha ckansp Z

Mt MA-1 O6pamenue matpuibl M
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Oneparop | KinaBumu Onucanue

M" M~2An Bossenenue matpuiibl M B creneds N
V| \Y Berurcnenue Moayias Bekropa V

M| M Brruucnenue onpeaenurens matpuis M
A V Ctrl ! TpancnonupoBanue BekTopa V

M7 M Ctrl ! TpancrionupoBanue MaTpuilsl M
V1xV2 V1 Ctrl * V2 | BekTropHOE YMHOKEHHUE IBYX BEKTOPOB
>V Alt$V Brruucnenue cyMMbl 3JIEMEHTOB BeKTOpa V
vV V Ctrl O BexTopusaius Bekropa V

M M Ctrl O Bekropuzarus marpunsl M

M=" M Ctrl * n | Bergenenue N-HOro cToJioIa MaTpHUIlbI
Vi V[n Brigenenune N-HOTO 3JIeMEHTa BEKTOPa
Mm n M [ (m, n) | Bergenenue snemenTa (M, N)MaTPHIIBI

Bce MMpCaACTaBJICHHBIC B Ta6J'II/ILIC OIICPpATOPBI MOTI'YT BBI3BIBATLCA U3 IId-

JIUTPBI MATPUYHBIX ONEPALUH.

5.7. Pemienne ypaBHeHMH

5.7.1.PenieHue 0JHOT0 YPaBHEHMUSsI
HauansHoe 3HaueHue nepeMeHHon X = 3.
Pemraemoe ypasHenne X — € = 0.

z:= root(><3—e?‘ x)
z =1.857.

Haitnennoe peuienue

5.7.2.Haxox1eHue KOpHeil moJIMHOMAa
Homuaom X — 10K + 2.
BekTop k03¢ puirienToB, HaUMHAIOMINICS ¢ KOHCTaHTHI. CIo/1a TOJKHBI

BOITH Bce KOA((DUILIMEHTHI, B TOM YHCIIE PaBHbBIE HYJIO.

2
-10
V=
0
1
-3.258
Haiinennoe pemenne  polyrootsg¢ )=| 0.201|.
3.057
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5.7.3.PemieHue cucteM JMHEHHbIX YPaBHEHUI
1) memoo oopammnon mampuywt
Pemmnts cucteMy ypaBHEHHM

201+ 7[k2+ I X3F= 6
31+ 5[k2+ 2 k3= 4
O[X1+ 4[k2+ 10K 3 ¢

Matpuiia K03p(HUIHEHTOB CUCTEMBI JINHEWHBIX YpaBHEHUN

2 7 3
A=|3 5 2|
9 10

4

6
Bekrtop cBoOonHBIX wieHoB B:=| 4.

2

Pemenne cuctemsr X :=A 1B .
-1.182

Pesynbratel pemenns X =| 0.909 |.
0

2) ¢ nomowviro pynxuuir Givenu Find
3amanne HavaapbHBIX yermoBuid: X1 =1, x2 :=1, x3 :=1.

Box dynkmun Given Given
2[X1+ 7[k2+ I X 3= 6

BBoj cucteMbl ypaBHEHHMI 31+ 5[k2+ A X 3= 4
91+ 4[k2+ 10Kk 3= -

[Tony4yenue pe3ynbrata ¢ momolnpto Gyakiuu Find
-1.182

Find(x1,x2,x3%=| 0.909].
0

5.7.4.PemieHue He TMHEHHBIX YPABHEHHI
1) ¢ nomowwro pynxuuit Givenu Find
3ajaHue HaYaJbHBIX yCIOBUM: X := 1.
Beonx ¢pyukiuu Given Given
BBon ypaBHenus x*+0.20¢¢-1.2= C  z := Find).
[Tonyuenue pe3yabTaTa ¢ momolpio ¢pyukiuu Find z = 1.
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2) npubnuicennoe peuwieHue HeIUHENH020 YPAGHEHUA ¢ NOMOWbIO
¢ynxyun Givenu Minerr

3agaHue Ha4YalbHBIX YCIOBUH: X = 1.

Box dynkmun Given Given

BBoj ypaBHeHus x°+0.20¢-1.2= C  z:= Minerrg).
[Tonmy4yenne pesynprata ¢ momorbio Gynknun Minerr  z = 1.

5.7.5.11pudan:keHHoe penieHre CUCTEMbI HEeJIMHENHBIX YPaBHEeHUI
HauanpHabie 3HaUeHNs mepeMeHHbIx: X = 0.

Hauano BeraucianTenpHOTO 0J10Ka Given
(x> +1)*+ (y*+1)°=5.E
Pemaemas cucrema ypaBHeHUH x+y=0.95

z:=Minerr(x, y)

. —0.106
Haitnennoe peuienue z= :
1.056

5.8. BpInoJiHeHHEe CUMBOJILHBIX BbIYMCJICHUI

CHUMBOJBHBIMHM Ha3bIBAIOTCS TAKUE BBIUYMCICHUS, PE3YJIbTaThl KOTOPHIX
NPEICTABIAIOTCS B aHAJMTHYECKOM BHIE, T. €. B BUIe GopMyi. B dyacTHOM
cilydae pe3ysbTaT MOXeT ObITh uncioMm. KoMaH[bl, OTHOCsAIMMECs K padoTe
CUMBOJIBHOT'O TIpoIleccopa, cojepkarcs B MeHio Simbolics (CumBoinka).
YToOB! BBINIOJHUTHE CUMBOJIBHYIO OIEpAIUio, HaJ0 BBIJACIUTh TO BBIPAKCHHE,
HajJ KOTOPBIM OHA MPOM3BOAMTCS. J[s psima omepaluii cieayeT He TOJIbKO
yKa3aTh BBIPAKEHUE, K KOTOPOMY OTHOCHTCS OTepalus, HO ¥ HAMETUTh IIe-
PEMEHHYI0, OTHOCHTEJIIBHO KOTOPOW BBIMOJHICTCS CHUMBOJIbHAS OTICPAIIHS.
JIJis. BBINIOJIHEHHSI CHMBOJIBHOM OTIEpalMK HYKHO BbIOpaTh MeHIO CHMBOJIH-
ka — Benmnuunna — CumBoninmuecku (Simbolics- Evaluate- Simbolically).

CHMBOJIbHBIC OTICPAIIVH:

Omnmus Evaluate/Simbolically Beraucints cuMBOIMYIECKH.

Omnmus Evaluate/Floating Point BeraucinTh ¢ mI1aBarolneid TOYKok.
Omnmust Evaluate/Complex BbryucinTh B KOMIUIEKCHOH (opMe.
Ommust Simplify —ynpoctuTs.

Ommust Expand —pa3BepHyTh (Pas3iokKHUTh IO CTEIICHSIM).

Ommus Factor —hakropu3oBath (pa3iokKUTh HA MHOKUTEIIHN).

Omnnus Collect —rpynnupoBath 1o MOBBIPAKECHUIO.

Ommust Polinomial Coefficients HonuHOMuUaNbHBIC KO3()PHUIIMEHTHI,
Omnmus Variable/Solve pemmts 11 mepeMeHHON.

10 Omuus Variable/Substitute #oacranoBka MOABBIPAXKEHUS IIEPEMEHHOM.

©CoNoGk~wbhE
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11.Onmus Variable/Differentiate -auddepernnpoBats mo nepeMeHHOI.

12.Onmus Variable/Integrate #HTErpUpOBATH 110 IEPEMEHHOM.

13. Omus Expand to Series pasnoxuts B psn Teitmopa.

14.Ommusa Convert to Partial Fraction epeoOpa3oBaTh B 3JIeMeHTap-
HBIC APOOH.

15.0mnepanuu ¢ mMatpuiaMu (TpaHCIIOHUpPOBaHUE, oOpalleHue, onpe-
JETTUTEIb).

16. IIpeoGpa3zoBanus dypoe, Jlamnaca, z-.

17.Ommus Evaluation Style -etuib sBosonus.

18. Cucrema SmartMath -1yno-matemaruka.

PaccmoTpum nipuMepb! BeIYUCIIEHHE HHTErpaia, auddepeHirania u npeena;

HcxomHoe BbIpakeHHe PesynbraT oneparuu
isin(x) COSX )
dx
1 1
| ® x2dx “p®-Za’
a 3 3
lim (1+ x)¥*
fin O( ) exp(1)
Pa3BépTka / cBépTKa
Ipumep 1.
OyHKIMS (a+x)°.
Eg€ pa3zBépTka a®+3a%x+3ax + X.

E€ pa3séptka B SmartMath {rauenwe a wcmonb30BaHO)
(a+ X)2expand— 8+12x+ 6 + .

Ipumep 2.

Oyukmus @ +3a’x+3ax + X

E€ cBépTka (x+a)°.

Paszno:xenue B psax Teitiopa

OyHKIUA sin(x) .
X
E€ pasnosxenue B psij 10 x 1- 1 X2 + 1 x*+ O(x°)
6 120 '
. 1 1 4
OTOpolIeH OCTaTOYHBIN YICH F2(x) = 1_6 X + 120 X,
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5.9. Haxo:kneHue 3KCTPeMYMOB (DyHKIIH

JUis HaXO0XACHUS SKCTPEMYMOB (DYHKIIUH MHOTHX MEPEMEHHBIX CYIIECT-
BYET JIB€ ajlbTepHATHUBHBIE BO3MOXKHOCTH. [lepBas 3akirouaercsi B UCHOIb30Ba-
HUH Osioka givenwu ¢yakuu minerr. OnpexeniM QYHKIUIO IBYX TMEPEMEHHBIX

G(x y)=25- X — V.

3amaguMcs [eblo0 HalTH ee 3KcTpeMyM B obnactu X = [-5,5]y = [-5,5].
OtieHnM 10 rpaduKy MOJOKEHUE IKCTpeMyMa. 3aHOCHM B MaTpuily M 3Haue-
HUsI QYHKIIUHU B y3JIOBBIX TOYKAX:
1:=0...10, j:=0...10, M ;y=G(i=5,] - 5).
Ha 3amannom mHTepBane GyHkus He npeBocxoaut 25 (puc. 5.8).3ana-
JIMM HavyallbHbIE MTPUOJIMKEHUS JUIs TIOUCKA IKCTPEMyMa:

x:=1, y:=1.
3anuceiBaeM OJIOK YpaBHCHUH WM HEpaBEHCTB. UMCIIO ypaBHEHUU H
HEepaBeHCTB B OJioke given — Find goybKkHO OBITH OOJIBINE WX PABHO YHCITY
WUCKOMBIX BeNWYWH. EciM ypaBHEHUH W HEPAaBEHCTB HE XBaTaeT, TO MOXHO

IIPOCTO MPOYOIUPOBATH OJTHO U TO K€ ypaBHCHHUE WJIM BIIUCATh KaKoe-ITHOO
TOXJIECTBO, Hanpumep, 2 = 2.

Given G(x,y)=2€ x>-5 x<5 y>-5 y<5

4.58410°

Minerr(x,y) =
4.02010°

Oyukuus Minerr umier npuoOIMKeH-
HOC pEIICHHE JJIi CHUCTEMBI YPaBHCHHHA |
HEPaBEHCTB, 3alMCaHHBIX B Onoke. B maH-
HOM CJIy4ae MoJydaeM, YTO CHCTEME YpaB-
HEHUI HAWITy4dIIMM 00pa3oM COOTBETCTBYET
touka [0,0]. ([TockoyibKy IO YMOJTYaHHIO
TOYHOCTH BblunciieHui cocrtasisier 0.001,
oKpyrIsieM pe3yibtar o 0).

U3 rpaduka BUIHO, 4TO 3HAUYeHHE 26
OoJIbIIe CaMOro OOJBLIOrO 3HAYeHUs QyHK- |,
UM B OKPECTHOCTSIX ToukH [1,1], T. e. Tou- Puc. 5.8
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HOE pelIeHne HaiTh Henb3st u GyHkus Minerr mogbupaer Takoe 3Ha4YeHUE X,
pU KOTOPOM (YHKIIHS OJIMKE BCEro K 3HAUCHUIO 26.

BTopast BO3MOKXHOCTb — ITOMCK HYJIEW NEPBOM MPOU3BOAHOM, T. €. CTaH-
JapTHBIA MaTeMaTHYeCKUd TOoaxoAd. /s 3TOro MOKHO HCIIOJIB30BaTh OJIOK
given — Find. ®ynkiusa Find umier TouyHoe peleHHe CUCTEMBbl YpaBHEHHUH |
HEPaBEHCTB, 3alMCaHHBIX MOCTIE cIoBa given

1.059107
1.059107

Pe3y.HI)TaTBI, IMOJIYYCHHBIC Pa3JIMYHBIMH MCTOAAaMH, COBIIAJar0T, BPCM:I

Giver ig(x, y)=0 iG(x, y)=0 Find(x,y)=
dx dy

cdeTa Majo B 000X CITyJasiX.

JlomoTHUTEIbHAST BO3MOKHOCTH TIOMCKA SKCTPEMYMOB C TIOMOIIBbIO (DYHK-
nuii Minimize u Maximize, kotopble MOTYT OBITH UCTIOB30BaHbI KaK CaMU TI0
cebe, Tak 1 coBMecTHO ¢ O0okoMm Given. ApryMeHThl QYHKIUN: UM YHKIIHH,
IKCTPEMYM KOTOPOU UIIETCA, M CIIUCOK €€ apTyMEHTOB.

Omnpenensem GyHKIMIO ABYX nepeMeHHbIX f(Xy) := 25 —x2 —y2 u 3a1aem
HavalpHbIe MpuOMIKeHus X =1, y:=1.

3amaem 00JacTh MOMCKAa MaKCUMyMa BHyTpu Oioka Givert

Given 0<x<5 0<y<5.

Haxoaum makcumyM (QyHKIUU B 3aJJaHHON 00JaCTH:

0
P:=Maximize(f ,x,y) P :(OJ'

B cnyuae pynkuuu ogHOM nmepeMeHHo# 3agaeM GyHkiuoo g(X) = X = ¥
U HauajabHOE mpubmmKenue X = 1.
Haxoaum makcumym Maximize @,x) = 0.
JIns HaXOXKIEeHUsI MAaKCUMaJIbHOTO WJIM MHUHUMAJIBHOTO 3HAaYeHUs (DyHK-
MM HAa HEKOTOPOM HWHTEpBaJie, TO HEOO-
2 XOAUMO OIPENCIUTh ATOT HHTEPBAI B
omoke Given:

Given 0<x<2 Maximize ¢,xX) =2
9(x)

Ha npuBenennom rpaduke (puc. 5.9)
BUJHO, YTO MEPBBIA W3 HAWJACHHBIX MakK-

Jn | | cuMyMOB COOTBETCTBOBAJ Ciyyar, Korjaa

"2 0 2 mpou3BOJHas oOpamaeTcst B HOJb; BTOPOM
MaKCUMYM JIEKUT HA IPAHUIIC MHTEpBaJa
Puc. 5.9 =-2,—-1.9..2.
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5.10. Annpoxkcumanus GpyHKIMi

Annpoxcumayuer (npubmmxenneM) ¢ynkunu f(X) HazpiBaeTcs Haxoxe-
Hue Takou yukumu g(X) (annpoxcumupyioweii gyuxkyuu), KoTopas Oblia ObI
onmuska 3aganHou. Kpurepun Omuzoct ¢ynkiuii f(X) u g(X) MmoryT ObITh pas-
audHbIe. B TOM citydae, korja npuOMMmKeHHe CTPOUTCS Ha TUCKPETHOM Habope
TOYEK, alMPOKCUMAIIUIO HA3bIBAIOT MOYEUHOU A OUCKPEMHOU.

B Tom ciydae, korja amnmpoKCHMAIUs TPOBOIUTCS HA HEMPEPHIBHOM
MHOECTBE TOYCK (OTpe3Ke), OHa Ha3bIBACTCS HENpPepulHOU WA UHIMESPANbHO.
[IpumepoM Takoii armpOKCHMAIIH MOXKET CIIYXKHUTh pa3yioskeHHe (GYHKIMU B sl
Teiinopa, T. €. 3aMeHa HEKOTOPOH (PYHKIIUH CTETIEHHBIM MHOTOUJICHOM.

Hau6osee gacTo BeTpedaromuMcst BUAOM TOUCYHON alpOKCHMAITUH SB-
JsIeTCst unmepnoaayus (B IMUPOKOM CMBICIIE).

[Tycte 3aman auckperTHbiii Habop Towek X (1 =0,1,...Nn ), HaspIBaeMBIX
V3NAMU UHMEPNOoaAYyUuY, TIPUIEM CPEIA 3TUX TOYCK HET COBIIAJAIOIINX, & TAKKE
3Ha4YeHUs (QYHKIUM Y, B 3TUX TOukax. TpeOyercs moctpouth QyHKImo g(X),
IPOXOJAIIYIO Yepe3 BCe 3aJjaHHbIC y3ibl. TakuM 00pa3oM, KpUTEpHEeM OJIM30CTH
byHKIuu sisgercs g(x) =Y.

B kadectBe ¢yHKIMH ¢(X) OOBIYHO BBHIOMpPASTCS IMOJIMHOM, KOTOPHIH Ha-
3BIBAIOT UHINEPNONAYUOHHBIM NOJTUHOMOM.

B ToMm ciiyuae, Korjia MoJIMHOM €IWH JIJIS BCEi 00JIACTH MHTEPIIOJISIINH,
TOBOPST, YTO UHTEPIIOJISALHUS 2100AIbHAS.

B Tex crmydasx, Korja MeXIy pa3IudIHBIMH Y3JIaMHU TTOJTUHOMBI Pa3JInYHbI,
TOBOPSAT O KYCOUHOU W JIOKANbHOU UHMEPNOTAYUU.

Haiinsg WHTEpNOSAIMOHHBIA TOJWHOM, MOKHO BBIYHCIUTH 3HAYCHUSA
bynkiun f(X) Mexay y3iaamu (IPOBECTH UHMEPNOAYUIO 8 VZKOM CMbICIE CJlO-
6a), a TaKKe OoNpeAeuTh 3HaueHue GpyHnkuuu f(X) naxe 3a npeaenamu 3a1aHHO-
ro uHTepBana (mpoBecTd sxcmpanoasayuro). CleayeT UMEeTh B BHIY, YTO TOY-
HOCTB IKCTPAITOJISIIMA OOBIYHO OYEHBb HEBEIIUKA.

5.10.1.JlokanbHasi MHTEpHOJsIUA. JIMHeHASI HHTEPIOJIALMS

[Mpu nuneitHoW wHTepnosinuu Mathcad coenuuser cymiecTByromue
TOYKH JAHHBIX MPSMBIMHU JTUHUSMU. DTO BBIMOIHSAIOT QyHKIUeH linterp, omm-
CaHHOM HUXE.

Oyukuus linterp(vx,vy,X) —ucmnoib3yeT BeKTopbl AaHHBIX VX u VY, 4T0-
Obl BO3BpaTUTh JIMHEHHO MHTEPIOJIUPYEMOE 3HAUEHHUE Y, COOTBETCTBYIOIICE
TpeTbeMy aprymMeHTy x. AprymeHnTsl VX u VY nomkHbI ObITh BEKTOPaMU OJMHA-
KOBOW JutMHBEI. BexTop VX nmomkeH copep)kaTh BelIeCTBEHHbIE 3HAYCHHS, pac-
MIOJIOKEHHBIE B MOPSAKE BO3PACTAHUS.
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Ota QyHKIMS COeTUHSAET TOUKH JAaHHBIX OTpe3KaMH, Co3AaBasi TAKUM 00-
pa3om snomanyr. MHTeprionupyemMoe 3Ha4€HHUE ISl KOHKPETHOTO X €CTh OpJIU-
HaTa Y COOTBETCTBYIOUIEH TOUYKHM JIOMaHOM. /{11 3HaUYEHHI X, paCIOJIOKEHHBIX
nepen nepsoii Toukoit B VX, Mathcadnpogomkaer JoMaHyro IpsMOi JTMHHUEH,
MPOXOSINIEN YEPE3 MEPBBIE IBE TOUKU JAHHBIX. JlJIsl 3HAUEHUH X, pACTIOJIOKEH-
HBIX 3a mociieanel Toukoir B VX, Mathcadmnpogomkaer ToMaHyr0 MpsSMO JIH-
HUEW, IPOXOIAIIEH Yepe3 MOCIECIHNUE IBE TOUYKH TAHHBIX.

JI1s oy4deHusl HAMUTYYIIuX PE3YyJIbTaTOB 3HAYEHUE X TOJKHO HAXOJUTh-
CSL MEXIy CaMbIM OOJIBIITMM M CaMbIM MAJICHBKUM 3Ha4YEHUSAMH B BeKTOpe VX

[pumep. Oyukmus 3agana tabauuno. Haiitu 3nadenus 3toit GyHKIUU
IpY YKa3aHHBIX 3Ha4YeHus aprymenta X (puc. 5.10): x = 0,512; x = 0,535.

0.51 1.665
0.52 1.682
0.53 1.698
VX:=|0.54 VY x| 1.716
0.55 1.733
0.56 1.750
0.57 1.768

linterp(vVXVY,0,512) = 1,668 linterPX,VY,0,535) = 1,707

187
1797
1767
1777
1.767
1.757
1.747
1.737
1727
Lpderp W2, WY 2 1,71
1.77
1687
1687
1677
1667

WG
EH3Ea

16 I I I I | | | 1 |

1
0.3 051 052 053 0.5 055 056 057 058 0.0 0.6
x, W2

Puc. 5.10
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5.10.2 KyOonueckasi cnjiaiiH-MHTEPHOJIALMSA

Kybuueckas crutalH-MHTEpPIOJISALUS TMO3BOJISIET IPOBECTH KPUBYIO yepe3
HaboOp TOoYeK TakuM oOpa3oM, YTO TEPBBIE U BTOPHIC MMPOU3BOIHBIC KPUBOU He-
IIPEPBIBHBI B KAKJIOW TOUKE. JTa KpUBas 00pa3yercs MyTeM CO3JaHus psaa Ky-
OMYECKUX TMOJTMHOMOB, MPOXOSAIINX Yepe3 HAOOPhl M3 TPEX CMEXKHBIX TOYCK.
Kybuueckre moJmHOMBI TOTOM COCTBIKOBBIBAIOTCS IPYT C APYTOM, 4TOOBI 0Opa-
30BaTh OJHY KPUBYIO.

YtoObl mpoBecTH KyOUYEeCKuil CIIaifH uepe3 Habop TOUEK, HY>KHO!

— co3aath BekTopbl VXu VY, conepkaiiye KOOpJAUHATHL X U ), YEPE3 KO-
TOpbIe HYXKHO TMPOBECTH KyOWdeckuil craitH. DnemeHThl VX IOKHBI OBITh
PacIONIOKEHBI B TOPSIKE BO3PACTAHMS;

— BeraucauTh Bektop VS: = cspline(VX, VY )Bekrop VS coaepkuT BTo-
phI€ IPOU3BOIHBIC MHTEPIOJIAIIMOHHON KPUBOH B pacCMAaTPUBAEMBIX TOUKAX;

— YTOOBI HAWTH WHTEPIOJIMPYEMOE 3HAYCHHE B TPOU3BOJIBHON TOYKE,
ckaxxem X0, Berunciuts interp(VS, VX, VY, X0 rae VS, VX, VY- BekTOpHI,
OIMCaHHbIE paHee.

MoskHo crienath To e camoe, Berauciris interp(cspline (VX, VY), VX, VY, X0)

Mpumep. Oynkuus 3agana tabnuuno. Halitu 3HaueHus 3Tod QyHKIUU
IpY YKa3aHHBIX 3Ha4YeHus aprymenta X (puc. 5.11): x=0,512; x = 0,535.

0.51 1.665
0.52 1.682
0.53 1.698

vX:=|054| Vvy=| 1.7160  VS=: cspline VX,V
0.55 1.733
0.56 17507
0.57 1.768

linterp(VSVX,VY,0,512) = 1,668 linter@SVX,VY,0,535) = 1,707

B nmononnenne k csplines MathCAD umeroTcst iBe apyrue KyOndeckue
crutaiH-¢yakuu: pPspline(VX VY), Ispline(VX VY) Bce atu crutaitH-GyHKITMH
BO3BPAIIAIOT BEKTOP KOA(PPHUIIMEHTOB BTOPHIX MPOU3BOIAHBIX, KOTOPHIA Ha3bIBa-
ercs VS O ucnoas3yercs B pyukiuu interp. Aprymentsl VX u VY T0KHBI
OBITh BEIIECTBCHHO 3HAYHBIMUA BEKTOPAMHU OJMHAKOBOW JUTHHBI. 3Ha4YeHUs B VX
JIOJDKHBI OBITH BEIIECTBCHHBI H PACIIONIOKEHBI B TIOPSIIKE BO3PACTaHMS.

®ynxus Ispline renepupyer kpuByro criaiftHa, KOTOpast IPUOIMKAETCS K
napaboJie B TPaHUYHBIX TOYKAX.
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25T

1.75T

1+

0251

0
_l:llj_
terpr VS, VI, VY, X

- 1.254

Puc. 5.11

®dynknus psplinereHepupyeT KpUBYIO CIUIaiiHa, KOTOpas MPUOJIMKACTCS
K napaboJie B TpaHUYHBIX TOYKAX.

OyHKIMS TEHEPUPYET KPUBYIO CIUIaliHA, KOTOPas MOXKET OBITh KyOude-
CKHM TTOJIAHOMOM B TPAHUYHBIX TOYKAX.

Oyukmus interp(VS VX VY, X0) — Bo3BpamaeT HHTEPIIOJIUPYEMOE 3Ha-
YeHUE Y, COOTBETCTBYIONIEE apryMeHTy x. Bektop VS BeruuciseTcss Ha OCHOBE
BekTopoB AaHHBIX VX, VY onHoit u3 ¢yukiwmii Ispling psplinennu cspline

HuTeprnionupyeMoe 3Ha4eHHE JJII KOHKPETHOTO X €CTh OpJIWHATa ) COOT-
BETCTBYIOIIEH TOYKH CIUIANHA.

5.10.3.I'106a1bHAS UHTEPNOJISIIUS

[Tpu rmo0GanbHONW MHTEPHOJSIUN WIIETCS €IWHBINM MOJWHOM JJIsi BCEro
uHTepBana. Ecmu cpenn y3moB {X;, i} HeT COBIMAAAIONIMX, TO TAKOH IMOJIMHOM
OyZAeT eIMHCTBEHHBIM, U €r0 CTEIeHb He Oy/AeT NpeBbIaTh N. 3anuIleM CUCTe-
MY YpaBHEHUH Ui ONpeesieHus: KOAPUIUEHTOB MOJIMHOMA!

CotCX+ GXt .t G BT = ¥
CotaX+ GX+..+ ¢ R'=y

Co+CX+ GXgt.t G R i= Yoy
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Omnpenennm MaTpuily KO3QQPUIIMEHTOB CUCTEMBI ypaBHEHUHN
i:=0.n-1j=0n-1a;;, = & ).
Pemm cucrteMy ypaBHEHHI MaTPUYHBIM METOIOM C = at Y.

OmnpenenuM UHTEPIOISAIUOHHBIN ToJauHOM L (Z) := Z G 2.
i

[TpencraBuM pe3yabTaThl Ha rpaduke (puc. 5.12).

2

L(z)

sin(z) 0

OO0

Puc. 5.12

Bpraucium 3HadyeHUs HHTCPIOJLAOUOHHOI'O IMOJHMHOMA B 3daJldHHBIX TOY-
KaxX M CPaBHUM HX C TOYHBIMH 3HAYCHHSIMMU.

X, L<Xk> sin <xk>

-0.5 -0.594 -0.479
1111 0.901 0.896
2.333 0.72 0.723
4574 -1.036 -0.99
o .
1.134

Koad dutineHTs! HHTEPIOISAIMOHHOTO MOJIMHOMA ClIeayromue: ¢ = | 0.177
-0.127

| 0.022 |
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Buumanue! V3-3a HaKOIUICHHUS BBIYMCIUTCILHOMN IMOTPCUIHOCTH (OHII/I-

OOK OKpyTJIeHUs) TIpH 00JIbIIOM yucie y31oB (N > 10) Bo3MOKHO pe3koe yXya-
IIEHHE PE3yJbTaTOB MHTEpHONAnud. Kpome TOro, I menoro psaa (yHKIHMA
r700aabHass HHTEPIIOJAIHS TOJTHHOMOM BOOOIIIE HE JIACT yIO0BJICTBOPUTEIHLHOTO
pe3yibrata. PaccMOTpUM B KadecTBe MpHMepa JBE Takux (QyHKIuu. J{as 3Tux
(YHKIMI TOYHOCTh HHTEPIOJSAIMUA C POCTOM YHKCIIA Y3JIOB HE YBEIUYNUBACTCS, a

1
ymenbiuaercst. Ilepseiv npumepowm sisisiercst pyrkuus f(X) = ———.
1+ 25x
[TocTpoum it Hee MHTEPIOJSIIMOHHBIN TOJIMHOM Ha uHTepBane [—1;1],
ucnois3ys 9touek: N:=9 1:=0.n-1 |j=0n- .

X = 1+
n-1

ain=0%) y;=f(x) c=a'ly L(z):Zqi_

[TpencraBuM pe3yabTaThl Ha rpaduke (puc. 5.13) z :=—-1, -0.99..1.
1

0.5

Lz o ) '
| \
Y. ’ |
J | ! 1 '
000 : / \ .
1 ! ] !
I |
-05[" PO
\ / \ !
| / ] }
1 ! v
} ! ] /
V! (.
-1 \/ \/
-1 —0.5 0 0.5 1
Z,Z,X
J
Puc. 5.13

Bropoii npumep — pyukuus g(X) :=M (puc. 5.14).Haiigem uHTEpIIONS-
IIHOHHBIH MTOJIMHOM, MCITIOJIB3Ys 3a1aHHbIC TOUKH.

yi=9(x) c=a'ly L@)=3q2.
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15

Puc. 5.14

VYbenutech caMOCTOSITENBHO, YTO NPU YBEIWYEHUH YHUCIIA Y3JI0B MHTEPIIO-
JISILWY, PE3YJIbTAThl MHTEPIOIMPOBAHHS BOJIM3M KOHIIOB MHTEPBAJIa YXYALIAIOTCS.

5.10.4.MeTox HAaUMEHBIIUX KBA/IPaTOB

Haunbonee pacnpocTpaHeHHBIM METOAOM ANMPOKCUMAIIMU IKCIIEPUMEH-
TJIBHBIX JAHHBIX ABJISETCS METOJ HAMMEHBIIUX KBaJIpaToB. MeTo MmO3BOJISIET
UCIOJIB30BATh ANMPOKCUMUPYIOUTUE (PYHKIIMU MPOU3BOIHHOTO BUJIa U OTHOCHUT-
csi K rpymme riao0ambHbIX MeTonoB. IIpocTeiimiM BapuaHTOM MeToAa Hau-
MEHBIIIMX KBAJPAaTOB SBJISACTCS AMMPOKCHUMAIHS MPSAMOW JUHHEH (MOJIUHOMOM
NIEPBOM CTEMEeHN). DTOT BApHAHT METOJIa HAMMEHBIIINX KBAJPAaTOB HOCUT TaK¥Ke
Ha3BaHUE JINHEWHOMN PETPECCUH.

Kpurepuem 01u30cTH B METO/Ie HAMMEHBIIUX KBAApPaTOB SIBISETCS Tpe-
OoBaHME MHHUMAJIbHOCTH CYMMBI KBaJpaTOB OTKJIOHEHHUW OT amnmnpOKCHMH-
pyromie PyHKITUU 10 SKCIIEPUMEHTATBHBIX TOUEK:

n

P=>(y - f()g))2 ~ min.

i=1

5.10.5.Annpokcumanusi JUHeHHOH pyHKIIHEH

HpI/IMeHI/IM MCTOJI HAMMCHBIINX KBAaJPAaTOB JIA AlIIIPOKCHMAIUH 3KCIIC-
PHUMCHTAJIBHBIX JAHHBIX.
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YuraeM nannbie u3 ¢aiinos dataxu datay.
x ;= READPRN(datg) y:= READPRN(datg).

Wwms daiina cienyer 3akioyaTh B KaBBIYKU U 3alIMCHIBATh €0 MO MpPaBU-
aam MS DOS nanpumep, READPRN("c:\mylib\datax.prn").

OmnpexpensieM KOJIMYECTBO NPOYUTAHHBIX JAHHBIX (YHCIO SKCIIEPUMEH-
TalbHBIX TOUek): N :=lastk) i:=0...n.

Hcnonezyem BcTpoeHHbIe QyHKIMH Slopewn intercept mis onpeneneHus
K03 (OUIMEHTOB JIMHEHHOW perpeccuu (anmpoKcuMaIus AaHHBIX MPSIMOW JIH-
Hueii). Oynkuus slopeonpenenser yriioBoi KO3 UIMEHT MPSIMOH, a QYHKIIHS
intercept— touky nepecedeHus rpapuKa ¢ BEPTUKAIBLHON OCHIO:

A =interceptX, y) B:=slopex,}).

Omnpenensiem anmpokcumupyomyo Gyaknuto: f1(2) := A + B.
KoaddumuenTsr nuneiinoit perpeccun —A = — 3.539B = 1.81.
Mathcad 200Qipeaiaraet I 3THX e IEJIeH HCIOIb30BaTh (QYHKIIHIO

-3.539
1.81 )

Berurcinum crangaptaoe otkiaonenue (puc. 5.15).

- 1 _u)2 — —
a._\/{(n_z)mzi:( f1(x) y)} S$1:=2.093 z:=0,0.1..10.

line: Iine(x,y)=[

j&xzsz«

Puc. 5.15
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5.10.6. AnnpokcuManus MOJMHOMAMH

Teneps monbiTaemcs To00paTh MOJIMHOMBI BTOPOU U TPEThEW CTENEHH, B
KayecTBe anmpoKkcuMupymoomei Gynkuun. /st 3Tux 1esiei ciuyxat BCTpOCHHbIE
¢ynkuuu regressu interp. O4eBuaHO, YTO €CIIU B Ka4eCTBE alIPOKCHMHPYIO-
el GpyHkuuu OpaTh MOJMHOM CTENEHU Ha €IMHUIY MEHbIIE YUCiIa TOYEK, TO
3a/1aya cBeeTcs K 3a7aue Ti100aTbHON UHTEPIOJIALIMHA U MOJTYYSHHBIH TOJIUHOM
OyZeT TOYHO MPOXOAUTH Yepe3 BCE 3aJaHHBIC Y3IIbI.

BBoaum crenenu nmosmuomos: k2 =2, k3 := 3.

@yHKIMS r€greSSIBISIETCS BCIOMOTaTeNIbHOM, OHA MTOATOTABINBACT JaHHBIE,
HEOOXOoAMMBIE JUTs PaboThl (hyHKIMH INterp. Bekrop VS coaepskut K03 pHireHTs
nonuHoMa: VS2 1= regressxy,k2) vs3 := regressxy,k3)

®dynkius iNnterp Bo3Bpaliaer 3HaueHUE MOJIMHOMA B Touke Z. Onpenesnus
HoBbIe (yHkIMHu f 2, f 3, moayyaeM BO3MOXHOCTh HAXOJIUTh 3HAYCHHUE TTOJIMHO-
Ma B J1H000i1 3aJaHHON TOYKE:

f2@ = interp y2xy,2) f3( :=interp ¢s3.x,y,2
coeffs2 := submatrixvg,3,lengthy2) — 1,0,0)
coeffs3 := submatrixv&3,3,lengthys3) — 1,0,0).
KoaddunmeHTsr:
(coeffs2) =(0.701 —0.76 0.257),

(coeffs3) =(—0.122 0.253 2.377:100.017),

— 1 _y)2 —
S2= -2 i(f2(>$) y)"| S2:=0.67,

— 1 _y)2 —
S3:= _(n—Z)DZi:( f3(x)- y)"| S3:=0.58.

CrannapTHbIe OTKJIOHEHHUS TIOYTH HE OTJIMYAIOT APYT OT Jpyra, Ko-
3¢ UIIUEHT NPU YETBEPTON CTEMCHH Z HEBEIUK, TOITOMY JalbHEHIIIee YBEIH-
YeHHE CTENEHH MOJIMHOMA HEIeIeco00pa3Ho U TOCTATOYHO OTPAHUYUTHCS
TOJILKO BTOPOM CTETIEHBIO.

K coxanenuto, pyHkuus regressumeercs Jajieko HE BO BCEX BEPCHUSAX
Mathcad. OqHako mpoBeCTH MOJIMHOMHUAIBHYIO PETPECCUI0 MOKHO W 0e3 Hc-
MOJIb30BaHUs ATOW (PyHKUMU. |1 3TOTO HYKHO OINpPEAeTuTh KOIPPUIUEHTHI
HOPMAaJIbHOW CHUCTEMBI U PEIINTh MOJYYCHHYIO CUCTEMY ypaBHEHHI, HallpuMep,
MaTPUYHBIM METOJIOM.
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Tenepb MOMNbITACMCA alllIPOKCUMHUPOBATH JKCIICPUMCHTAJIBHBIC HAHHBIC
MOJIMHOMaMHU cTerieHn M u M1, He mpuberast K MOMOITHA BCTPOSHHON (PYHKIIUH
regress

m:=2 t:=0.m j:=0.m,
mL:=3 t1:=0.m1 j1:=0.m1l.
BrruncnseMm 3jeMeHTHRI MaTpHUIbI KOC—)(I)(i)I/ILII/ICHTOB HOpMaHLHOﬁ CUCTCMBbI

P =200 Pl =X 0!
| |
U cToJIOEI] CBOOOIHBIX YWICHOB

b =X w(x), bl =y (x)*

HaXO,III/IM KOB(I)(i)I/IHI/ICHTBI I[MOJINHOMaA, piaast CUCTEMY MAaTPpUIHBIM MCTOIOM,

a:= p b, al:= pl bl
Omnpenensiem annpokcumupyroiue Gyukuuu (puc. 5.16, 5.17):
f22)=> ()%, f3(z)=Y (al,)2".
t t1

Puc. 5.16

KoadduimeHTsl MOJMHOMOB ClIETYIONINE:

0.701 ~0.122 |
: 0.253
a=|-0.76 al= |
0.257) 2.377010
| 0017 |
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Breraucioum CTaHJIApTHOC OTKJIOHCHMUC.

— 1 _y)2 "
S2:= -2 i(f2()f) y)} 2 :=0.671,

L o3 (f3(x)- y)z} $3:= 0,581,

c3

' (n-2) 5
X
X
f3(z) X
Yi ><><><
X X X XK
&
X XK
X
s KR
X X
K X %Z«(
Z,X.
|
Puc. 5.17

5.10.7. Annpokcumanus JUHeHHO KoMOuHanuel pyHkumi
Mathcad npenocrasisier moib3oBareisiM BcTpoeHHYO (yHKIuo linfit

Il alllIpOKCUMAIUN OJAHHBIX II0 MCTOAY HAMMCHBIIMX KBAAPaTOB JIMHECUHOM

KOMOHMHAIMEN TPOU3BOIBHBIX (PYHKITHIA.
@ynxius linfit numeer Tpu aprymenta:
BEKTOP X — X-KOOPJIMHATHI 33/IaHHBIX TOYCK,

— BEKTOp Y — Y-KOOpIMHATHI 33JJaHHBIX TOYCK,
— ¢yukusa F — cogepxxut Habop (yHKIUH, KOTOPBIH OyAET HUCIOIB30-

BaThCS JIJISl TOCTPOCHUS JIMHEHHOW KOMOWHAIIHH.
3amaeM ¢yskiuio F (anmpokcumupyromas (QYHKIHS HIETCS B BHIE

ai + b
X+1
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1
-0.802

F(x):=| X} |, S=linfit LS .
(X) , (xyh [O.l?Gj

X
OmnpenenseM armpokcumupytrontyto gyrakmuro (puc. 5.18): f 4(x) = F(x) [S.

Brruucnsiem nucrniepceuio:

= LH—EZ)Z(M(X)— y)z] S4=0.97E,

fa(z)

XXX

Puc. 5.18

5.10.8. Annpokcumanusi GpyHKIHUel MPOU3BOJIBLHOIO BUA
Teneps mocTporM anmpOKCUMHUPYIONTYIO (GHYHKIHIO APOOHO-pAIliOHAb-

ax? U
Horo tuna f(X) =——. Jlns sToro Bocnonms3yemcst pynkuueit genfit. dynkuus

HMMEET CJIEAYIONIME apaMETPHI:
— X, Y—BEKTOPHI, COICPKAIINE KOOPAUHATHI 38 TAHHBIX TOYEK;

— F — dynkmus, 3aparomas nckomyro GyHKIIMOHAIBHYIO N-TTapaMeTprudec-
KYIO 3aBUCUMOCTb U YaCTHBIC MPOU3BOIHBIC 3TOW 3aBUCUMOCTH 10 TTapaMeTpam;
— V — BEKTOp, 3aJal0lUil HaYaJbHbIC MPUOIMKCHHS IS TOWCKa IMapa-

METPOB.
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F(z,u) = z : v;(_lj, S& genfit(x, y, v, F). S(

-15
U, 7
(u + 2)2 i

—2.146
—-20.85

[TockonbKy HYJIEBOH 351eMeHT QYHKITUU F colep)kUT NCKOMYO (DYHKITHIO,
ompezenseM QyHKIUIO cieayrommM obpasom (puc. 5.19): 5(z) = F(z 9.

f5(z) X

X
y| X ¢
X X X XL

5

X i XK

X X
s BT R

Puc. 5.19
Breruucnsgem CPCOHCC KBAAPATHIHOC OTKJIOHCHUC.

— 1 Y _
%.-\/{—(n_z)zi:(w(x) y)] S5=10.581.

dyukuus genfit umeercs He Bo Beex peanmsaiusax Mathcad.Bosmosxkho,
OJIHAKO, PEIINTH 3a7ady, IPOBEIs IMHEAPHU3ALIUIO.

3aI[aHHaSI (bYHKHI/IOHaJIBHa}I 3aBUCHMOCTh MOJKET OBIThH JIMHCAPHU30BaAHA

1 1 t
BBEJICHUEM MepeMeHHbIx Z=— ut==.Torma z=—+ b—.
y X a a
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Omnpenenum MaTpUIbl KOAPPHUIIMEHTOB HOPMAILHOM CUCTEMBI [8]:

> (%)° 0 | z(m“{z(x)zw}
e= [ 0= | |

X[ ] 067 [M]{;(B()Z}

Haxomum koauiimeHTs GyHKINH, penas CUCTEMY MaTPUYHBIM METOZIOM,

-1.218
d=o0'e d=
-15.517).

2
Omnpenensiem pynknuto (puc. 5.20): f5(z) = dZ fo :
A

Brerauciaum CTaHJApTHOC OTKJIOHCHHUC.

_ 1 Y _ -
S5 = —(n_z)zi:(f5(x) y)] S5=0.827.

Oopamume enumanue! Mpl nonyuunu npyrue koddduunentsl! Bemowm-
HUTE, 3a]]a4a Ha HAX0XJICHUEe MHHUMYyMa HETMHEHHON (QYHKIMH, 0OCOOCHHO He-
CKOJIbKHX TEpEMEHHBIX, MOKET MUMETh HECKOJbKO pemieHuil. CtangapTHOE OT-
KJIOHGHHE OOJbIlle, YeM B CIydyae AamnmpoOKCUMAIMH IOJMHOMAaMH, IMOATOMY
ClIeTyeT OCTaHOBUTH CBOM BHIOOp Ha anmpoKCHMaluu noauHoMoM. [lpencraBum
pe3yNIbTaThI alpoKkcuManuu Ha rpaduke (cMm. puc. 5.20).

Puc. 5.20
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B tex cnyuasx, xorma (yHKIIMOHAIbHAS 3aBUCHMOCTh OKa3bIBACTCS JOC-
TATOYHO CJIO)KHOHM, MOKET 0Ka3aThCs, YTO CAMBIH MPOCTON CIIOCOO HAXOXKICHUS
ko3 dunreHToB — MuHUMM3aIUs GpyHKIHoHana .

5.11.BbrunciaeHne onpeaeJieHHbIX HHTErPaJioB

JIJist BBIYKCIICHUS OTIPECIICHHOTO0 WHTETpajia He0OXOAMMO BBIOPATh 3HAK
WHTErpajla U3 MaJMTPhl WKW HAOpaTh ero HakaTheMm kiaBumu &. Ilocme aToro
ClIeyeT BNHCAaTh NMPEACIIBI MHTCTPHPOBAHUS, TOJBIHTCTPATBHYIO (DYHKIUIO H
NepeMeHHYI0 UHTerpupoBanusa. Mathcadycnemnino cnipapiisercss ¢ OOJBITHHCT-
BOM WHTETPAJIOB, B TOM YHUCJIE€ C HECOOCTBEHHBIMH. TOYHOCTH BBIYMCICHUH pe-
ryaupyercs BctpoeHHol nepemerHor TOL. ITo ymomyanuto ee 3HaUCHHUE yCTa-
nosneno TOL = 107

[IpuBeneM HECKOJIBKO MPUMEPOB YCHENTHOTO BBIYHMCIICHUS HECOOCTBEH-
HBIX MHTETPAJIOB, HHTETPaja OT OBICTPO OCHUJUIHPYIOMICH (PYHKITMN U MHTETpa-
Ja OT CTyNeHYaTOl (HYHKIIHH:

J-_lizdle, ijEe"Xz dx= 0.5,
— w 0

20 . 4 3 1
Lo sin(x”)dx=1.8221107, j_1¢(x)dx=1.

0, ectu X< 0
3n1ech d(x) = .
1, ecmux=0

3aBHCHUMOCTbD pe3yibTara oT BaHaHHOﬁ TOYHOCTH BBIYHUCJICHUH

[ 1 dx=3.141502653693¢
21+ X

TOL := 10°, j°° - 1
o Tex

JUist 3TOTO IMpUMEpa pe3yabTaT MOKET OBbITh MOJYyYEH TAKKE B CHMBOJIb-

dx=3.1415926535897

2

HOM BHj€e. JIJIsi 3TOTO BMECTO 3HAKa paBEHCTBA HEOOXOIMMO HAXKATh 3HAK CHUM-
BOJIMUECKoro paBeHcrsa Ctrl+

o 1
J‘°°1+ 2 dx - .

B 10 Xxe BpCMs B HCKOTOPBIX ClIy4dasax HECOOCTBEHHBIE HHTCTPAJIbl BbI-
YUCJIAOTCS HEIIPAaBUJIBHO.

jl 1 4x=1.376m16.
_1X2
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XO0Ts1 OYEBUIHO, UTO I
X

5.12. Pemienne nu¢¢epeHIUAIBHBIX YPABHEHU

5.12.1.00bikHOBeHHBIE TU(PepeHINATIbHbIE YPABHEHUS

[TycTh HEOOXOUMO HalTH pelieHne ypaBaenuss Y = f(X y) ¢ Havans-
HBIM ycloBUEeM Y(X,) = Y. Takas 3amava Has3biBaetTcs 3adaueii Kowu. Pazno-
’KUM UCKOMYIO QYHKIHIO Y(X) B psiit BOJM3H TOUKH X, U OTPAaHUYNMCS IEPBHI-
M ABymsi wieHamu pasnoxeHus  Y(X) = V(%) + Y(I( x ¥)+.... VYurs
ypaBHEHHE U 0003HaUUB X — X, = h, momygaem Y(X) = Y(%) + f( 2%, W)A X Oty

bopMyTy MOKHO MPUMEHSATh MHOTOKPATHO, HaX0/1sl 3HAaUeHHsI (PYHKIIMU BO BCE
HOBBIX U HOBBIX TOUKaX:

Yiaa=¥%+ fOx y)h

Taxoif MeToa perieHrs OOBIKHOBEHHBIX AU(PEpeHIINATbHBIX YpaBHEHHIA
Ha3bIBAETCSI METOJIOM Dilsiepa. ['eomeTprueckn MeToa Dijepa 03Ha4aeT, 4To Ha
Ka)XJIOM IIIare MbI allPOKCUMHPYEM pelieHne (MHTEerpallbHYyI0 KPUBYIO) OTpe3-
KOM KacaTeJIbHOH, NMPOBENEHHON K rpauKy peuleHHs B Hayajle WHTepBaJa.
TouyHOCTH METO/Ia HEBENTMKA U UMeeT Mmopsiok h. 'oBopsT, 4To MeTo Ditepa —
METOJ IIEPBOr0 MOPSIKA, T. €. €r0 TOYHOCTh PACTET JUHEWHO C YMEHBUICHHUEM
mara h. CymecTByroT pa3nuunbie Moaudukanuu merona Diinepa, MO3BOJISIO-
IIM€ YBEJINYUTh €r0 TOYHOCTh. Bce OHM OCHOBaHBI HA TOM, YTO NPOU3BOJHYIO,
BBIYKCIICHHYIO B HadaJle MHTEPBAJA, 3aMCHSIOT HAa CpeJHEE 3HAYCHUE IPOU3-
BOJIHOW HA JAHHOM HUHTEPBAJIE.

OueHKy 3Ha4eHHs] MPOU3BOJHON MOKHO YJIYYIIWTH, YBEIUYHMBAS YUCIIO
BCIIOMOTaTeNbHbIX maroB. Ha mpakTuke Hanbojiee paclpOCTpaHEHHBIM METO-
JIOM peIlIeHHs OOBIKHOBEHHBIX AU(PQPEepeHLnaIbHbIX YPaBHEHUN s6140emca me-
moo Pynze — Kymmut ueTBepTOro nopsiaka. s OeHKn 3Ha4yeHUsi IPOU3BOLI-
HOM B 3TOM METOJE MCIIOJIB3YETCS YEThIPE BCIOMOTrATENbHBIX mara. @opMyJsl
Metona Pynre — KyTTel crienyromue:

ki =hf(x, y),

: h k
k, = hf —, 1y
2 (X+2 Y+2)

- h K!
ks = hf —, -2y,
3 (X+2 Y+2)
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Ky =hfO§ + hy+ k),
By =2 (4 + 2y + 2K+ ),

Yier = ¥ TAY.

[lepeunciennble METOABI MOXXHO MPUMEHSATh U JJISl PELICHUS CUCTEM
mudepeHnnanbubix  ypaBHeHUi. [lockonbky wMHorume auddepeHnuaibHbe
ypaBHEHHSI BBICIINX MOPSIKOB MOTYT OBITh CBEICHBI 3aMEHOI MEepeMeHHBIX K
cucreMe audepeHanbHbIX ypaBHEHHUI TEepBOro MOPsAKa, PacCMOTPEHHBIE
METO/BI MOTYT OBITh UCTIOIB30BAHBI M JIJISl pEIICHUsT TU(PEpEHITNATBHBIX YPaB-
HEHUI1 BBIIIE MEPBOTO MOPSIIKA.

Eme oaun Tum 3amad, 4acTO BCTPEUAIOIIMXCS HA NMPAKTUKE, — KPaeBbIe
3amaun. Ilyctes umeercs nuddepeHunanbHoe ypaBHEHHE BTOPOTO TOpsIKA
y'= f(X VY, Y). Pemenne ypaBHenuss tpeOyercs Haiith Ha uaTepsane [0,1],

npuueM u3BecTHO, uTo Y(0) =Yy, Y(1) = ;. IloHATHO, 4TO MPOU3BONIBHBIN HH-

o X—a
TepBa [&, D] 3ameHOl mepeMeHHBIX t=b— MOET OBITH CBEIEH K €qUHWY-
—a

HOMY. J[JIst pelieHuss KpaeBoi 3aauyd OObIYHO MPUMEHSIOT MEmoo Cmpebo.
ITycts Y'(0) = Kk,rme k — HexoTopslit mapamerp. J{ast HEKOTOPOro mMpoOHOro 3Ha-

yeHus: K MokeT ObITh perieHa 3amava Ko, Hanpumep, metogom Pynre — KyT-
Thl. [loTy4eHHOE pelieHre OyAeT 3aBUCETh OT 3HaUeHHs mapametpa Y = Y( X K) .

5.12.2. Metona Jiinepa ais audgepeHIMAILHBIX YPABHEHHI IEPBOro MOpsiiKa
Pemum 3anauy Komu s auddepeHnnanbHoro ypaBHEeHHsI IEPBOro o-
psaka Y = f(X, y) metogom Diinepa.
[Tycth mpaBas yacth ypaBHeHus paBaa f (X, y) = xOy.

3agaauM rpaHuLbl U3MEHEHUS X! Xnin =0 X, =1

3agaauM YUCII0 TOYCK U BeauuuHy mara: N=10 h= (Xmax = Xmin) :
n
3aJa¥M HadalbHbIE YCIOBHA: Yo =1 X5 = Xyin-
Beruncanm X u y mo ¢opmynam Dinepa:  J=1.n,  Xj =Xy, + jLh,

Y=Y+ f(5_, Y- Oh
[TpencraBuMm pesynbrat rpadudecku (puc. 5.21)u cpaBHUM €ro ¢ aHaIu-

2
tudaeckuM pemennem Z:= 0,0.1..1, y1(z) = ex % , k=0.n.
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— TouHoe pemenue
- - Merop Diinepa

Puc. 5.21

TouHOe aHAMMTHYECKOE PEIICHHWE W PEHICHHE, MOJIYYeHHOE YHCICHHO,
otinuyaroTes B Touke X = 1 ma y1(1) = -y, = 0.102.

1 —_
To ecTh OTHOCUTEJIbHASA OIIIMOKA COCTABJISIET M =6.163%.

i)

5.12.3.Pemienne nupdepeHuuaibHbIX ypapHeHnii MetoaoM Pynre — Kyl

Oyukmus rkfixed(y, x1, X2, n, F) Bo3Bpariaer MaTpuily penicHHid MeTo-
noM Pynre — KyTTel auddepeHimansHoro ypaBHeHUs, paBasi 4acTh KOTOPOTO
3alicaHa B CHMBOJIBHOM BekTope F Ha mHTepBaie oT x1 1o x2 mpu pukcupo-
BAaHHOM 4HcJIe 1aroB N. HauanbHbIe yCIIOBUS — B BEKTOpE Y.

Heobxoaumo pemuts ypaBHEeHUE Y = 2>cy3 -1;x1=0;x2=1; 0 =0;
n=8.

WuTepsan noucka pemenus X1 :=0 X2 :=1.
Yucno maron n:=8.

Bekrop HavanbHbix ycnoBuit YO 1= 0.

Perraemoe ypaBHeHHE F(x y)=(2x/)-1.
z:=rkfixed(y0, X1, x2,n,F’
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0 0
0125  -0.125
0.25 - 025
0375  —0.378
Haiinennoe peurenue z = 0.5 —0.513
0625 - 0668
075  —0.871
0875  —1.225
1 — 2652

5.12.4 Pemienue cucteM auddepeHnuaIbHbIX yPaBHEHU

Jns pemenus nuddepenmansupix ypaBHenuin Mathcad nmeer psin
BCTPOCHHBIX (hYyHKIMIA, B 4acTHOCTH, QpyHKnuto rkfixed, peanusyromyro meron
Pynre — KyTTbl yeTBepToro nopsaka ¢ (UKCUpOBaHHBIM maroM. MakTUYECKu
3Ta (PyHKLHMS IpelHa3HaueHa JUIsl pelleHnus cucteM IuddepeHuaibHbIX ypaB-
HEHHU NEPBOTO MOPSAAKA:

yi = fl(x7 yl’ y2!"°l ¥|)a
y2 = fZ(X’ yl’ yZl'”l ¥|)1

Yo = Ta(X Mo Yoreees o)-

@ynkmus rkfixed(y, x1, x2, npoints, Do3spamaer marpuiy. [lepBbrii
CTOJIOCTI ATON MATPHIIBI COJIEPKHUT TOYKH, B KOTOPBIX MOJyYSHO pEIICHHE, a OC-
TaJIHBIEC CTOJIOIBI — PEIICHUS U €T0 MepBbie N —1 MPOU3BOIHEIE.

AprymeHThI QyHKIUH:

— Y —BEKTOp HaYaJbHBIX 3HAYCHUH (N 3JIEMEHTOB);

— X1 u X2 — rpaHuIbl HHTEpBAJIa, HA KOTOPOM HIIETCs peuieHue audde-
PCHIMAIBHOTO YpaBHEHUS,

— NpointS—4ucio Touek BHyTpU uHTEepBaja (X1, X2), B KOTOPBIX HIIETCS
pemenne. @ynknus rkfixed Bo3spammaer marpuiy, coctosmryio u3 1 + npoints
CTPOK;

— D — BEeKTOp, KOTOPBIA COCTOUT M3 N JIEMEHTOB U COJEPKHUT TECPBBIC
IPOM3BOIHBIC UCKOMOM (PYHKITUH.

B kadecTBe mpumepa paccMOTpHUM pelneHne cuctembl Bonbreppa — Jlot-
Kd. DTa CHCcTeMa ONKCHIBACT AMHAMUKY YHCICHHOCTH XHITHHKOB U JKEPTB Ha
3aMKHYTOM apealie  SBJISIETCS OJHOU M3 0a30BBIX MOJEIICH YKOIOTHH,

dN, _

- N1(51‘V2N2),

d

dt
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Jlns pemienuss cucteM AU QEpEHIMATbHBIX YPaBHEHUH HCIIOIb3YIOTCS
dbynkius rkfixed.

Buumanue! B stom npumepe ycranosieno 3Hadenue ORIGIN = 1, To
eCTh HyMepalus JIeMEHTOB MaccuBa HaunHaeTcs ¢ 1, a e ¢ 0, Kak 3TO IPUHATO
B Mathcadmno ymosuanuto.

ITycTe B Ha4aabHBI MOMEHT BPEMEHH YHCIO XUINHUKOB N; =5 m 4uncno

xeptB N, =10.
. 5
3ajaeM BEKTOp HayajbHBIX 3HaueHui N = 10)) MAPAMETPHI CHCTCMI
0.1 0.03
€= 03 " y:= 0,04 PHTCPBAI BPCMCHH 1 KOIMHECTBO TOYCK, B KOTOPHIX

Oynet BerumcieHo peuienue, t... =200, npointss 40 u BekTOp MpaBbIX Yac-

teir cuctemsbl. ([TockonbKy MCXOIHAs CHCTEMa HE 3aBHCHUT SIBHO OT BpeMeHH {,
¢Gynkus D Takke He 3aBUCUT OT BPEMEHH SIBHO, XOTS M COJICPIKHT €r0 B YHCIC
CBOHX apTyMEHTOB.)

N; [eg —v,Ny)
=N, e, =y, Ny .

Pemmaem crucreMy ¢ mOMOIIBIO BCTPOSHHON (HYHKIIUU

Z :=rkfixed(N,O,t,,, ,npointsp , k:=1...npoint:.

D(t,N) =

[IpencTaBuM Ha rpaduke pe3ysbTaThl pacdera — 3a6UCUMOCHb YUCTIEHHO-
cmu nonyasyuti om epemenu (puc. 5.22)u 3agucumocms yucia sxHcepms om yuc-
na xuwnukog (puc. 5.23).

40 | | |
Zk.2
— 20f —
2.3
0
0 50 100 150 200
4 1%
Puc. 5.22
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15 T T
10— =]
2k 3
5 — c—
0 |
0 10 20 30
22
Puc. 5.23

<i>>

MO3KHO HCITIOJIE30BaTh 0003HAYCHHS <Z i WM Zk ; —9TO OTHO U TO XKC.

[Tockonbky auddepeHnraIbHOe YpaBHEHHE MOPS/IKA BBIIIE TEPBOTO MO-
’KeT OBbITh MPeodpa3oBaHO K cucTeMe MU depeHIInaTbLHBIX YPAaBHEHHH TIEPBOTO
nopsiaka, yukmus rkfixed moskeT ObITH MCIONB30BaHa U I pemieHus qudde-
PEHIHANBHBIX YPAaBHEHUH.

5.12.5.Pemienne nup¢epeHHAIBHBIX YPABHEHU BTOPOro Nopsiaika

B xadectBe nmpuMepa pemuM 3agaqy 0 rapMOHUYECKOM OCLIWILIATOPE, IS
KOTOPOTO HM3BECTHO AHAIUTUYECKOE PEIICHHE M JIETKO MOXKET OBITh OlleHEHa
TOYHOCTbH BbIuHcieHuil. luddepennuansnoe ypaBHeHHE BTOPOTO HOPSAKA

y'+ 2By + o’ y=0
npeobpasyeM K cucreMe u3 IByX Au(depeHInanbHbIX YpaBHEHHM IEPBOTO MOPSIKA
y =X
X = =2BX— .
[Tycts nekpement 3aryxanus 3 := 0.0 u nukmmueckas yactora o = 1.

0
3ajanuM HayajJabHbIE YCIOBHS Y= (1) :

HavanbHoii KoOpAMHATE COOTBETCTBYET Y(), a Y1 — HAYAJIIbHOW CKOPOCTH.

3agaaum teneps matpuiy D. C yueToMm TOro, 4To MCKOMasi BETUYMHA COOTBET-
CTBYET HYJIEBOMY 3JIEMEHTY MAacCHUBa Y, €e mepBas NpOU3BOJHAS — IIEPBOMY, a
BTOpasi — BTOPOMY, HUMEEM

Dty)=|

, Z:=rkfixed(y,0,%r,100,D).
2By, — 0%y
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[TpencraBum pe3ynbTaThl pacdyeTa Ha rpaduke (puc. 5.24)u cpaBHUM HUX

C AHAJIMTUYICCKUM PCHICHUCM

x:=0,0.1..%.

f(X):= yyexpp x)[coswlix, k= 0..100

k,2
+++ 0

f(x)

Zk,O’X

Puc. 5.24

JInsl KOHTPOJISE TOYHOCTH BBIYMCICHUN Hapucyem (ha30BYIO TPaeKTOPHIO
(3aBECHMOCTH cMelieHust OT ckopocth) (puc. 5.25). [l rapMOHHYECKOTO OC-
MUIsITOpa (hazoBasi TPACKTOPHS JOJDKHA HMETh BHT DJUIHIICA.

Mathcad nmeer eme aBe ¢yHkuum mis pemeHus 3amaun Kommu. D10

Puc. 5.25

byukun Rkadaptu Bulstoer. Otu pyukimn
MMEIOT TE€ YK€ caMble apryMEHThI M BO3Bpa-
IMAIOT PEUICHUS B TaKOH ke Qopme, 4TO U
¢ynkuus rkfixed. Ilepsast u3 3tux ¢QyHKIHIA
ucnone3yer Merox Pynre — Kyrrel ¢ mepe-
MEHHBIM IIaroM, 4YTO MO3BOJSET MOBBICHTH
TOYHOCTH BBIYMCIICHHH U COKPATHTh UX O0B-
€M, €CJIH MCKOMOE pPEelIeHUEe UMeeT 00IacTH,
TJIe ¢ 3HAYCHUSI MEHSFOTCSl OBICTPO, U 00Jac-
TH IaBHoro m3meHeHus. Oynknus Rkadapt
Oyzer BapbHPOBATH BEJIWYHMHY IIAara B 3aBH-
CHMOCTH OT CKOPOCTH M3MEHEHUS PEIICHHS.

®ynkuusa Bulstoer peanusyer nHOM 4uCIeHHBIH MeTO — MeTo Bynup-
ma — [lIrépa. Ee caexyer NpuMEHATH, €CIIM U3BECTHO, YTO PEUICHUE SBIISIECTCS

rI1aIkoi GyHKITHEH.

5.12.6.Pemienue kpaeBoii 3agaumn

[Iycts TpeOyercs HaWTH pemieHne aud@epeHnnanbHOro ypaBHEHUS

y' + 2By + wg y=0 npu ycnosusax Yy(0)=1 u y(5m)=0.

[Tpu 3HaYeHUSAX MapaMeTpoB

B:=0.1,m:=1
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JIJis penieHus KpaeBo 3a7aun UMeeTcsl BCTpoeHHas ¢yHkius sbval pea-
JM3YIOIAs METOM CTPEIh0 M MO3BOJISAONIAs CBECTH KPAaeBYIO 3aj1ady K 3a/aue
Kom. ®yukius Sbvalumeer creayroiue mapameTps:

— V — BEKTOp, COJEpKaIluii HavajbHbIC MPHOIMKCHUS IS HEIOCTA0-
IIAX HAYaJIbHBIX YCIOBHUH;

— Xmin» Xmax — FPaHMIIbI HHTEPBaJa, Ha KOTOPOM HINETCS PEIIeHHUE;

— D(X,y) — BexTOp-(hyHKIUS, COAeprKaIias MpaBble YaCTU CUCTEMBI TU]-
(depeHIanbHBIX YpaBHEHUI IEpPBOrO MOPSAKA, SKBUBAJCHTHOM HCXOTHOMY
ypaBHEHHIO, pa3Mep BEKTOpa N COBMAJACT CO CTEMEHbIO CTapIIeii MPON3BOIHOM
g depeHInaTbHOTO YPaBHEHUS;

- load(xmin,v) —BekTop-(GyHKIHS, SJIEMEHTBl KOTOPOH COOTBETCTBYIOT
N 3HaYeHUSIM (PYHKIMI Ha JI€BOM rpaHulle MHTepBasia. YacTh 3TUX 3HAYCHHUM U3-
BECTHA, a JUIsl YaCTH 3aJjaHbl HayaJlbHble MpUOIMKeHus B Bekrope V. VX yTou-
HEHHbIE 3HaYeHUsI OyyT HalIeHbI B MPOLIECCE BHIYUCICHUS

— score(Xxmax,y)- BekTop-QyHKIUs, IMEoIIas TO )K€ YUCIIO dJICMEHTOB,
yro u V. Kaxnoe 3HaueHue SBISETCS PAa3HOCTHIO MEXKIy HAYaJbHBIMHU 3Haue-
HUSIMH B KOHEYHOW TOYKE WHTEPBAIa M COOTBETCTBYIOIICH OICHKH JJISI perie-
HUS. DTOT BEKTOpP MOKAa3bIBAET, HA CKOJBKO OJM3KO HaiiieHHOE pelleHue K UC-
TUHHOMY.

Hama 3amaga cBogutes K cucteme AByX AuddepeHnnanbHbIX ypaBHEHUH
IIEPBOTO MOPSIKA!

!

y=4
Z=-2Bz- wg V.
Y1
[Toatomy dynkuusa D umeet Bun D(t,y) = 5 |
~2By; ~®q Yo

3aaeM rpaHUYHBIC YCIOBUS: Xmin = 0, Xmax = 5.

3amaya Komm mist auddepeHnmaisHoro ypaBHEHUST BTOPOTO TOPsIJIKa CO-
JEPKAT JIBAa HAYaJIbHBIX YCIoBHsA. HaM m3BecTHO TOJIbKO OnHO. HauambHoe
IpUOMKEHUE TSI HEAOCTAIONIETO 3HAYCHHS 3a7acM B BEKTOpPE V, KOTOPHIA B
HAITIeM CTy4ae COCTOMT TOJIBKO M3 OJHOTO AieMeHTa. HecMoTps Ha 3To, HHIEKC
O moipKeH OBITh 0053aTENILHO YKa3aH, YTOOBI MO TYCPKHYTh BEKTOPHBIA XapaKTep
DTOM BenuuHbl. Vo .= 0.1.

Ha neBoii rpanuiie mHTEpBaia HAM W3BECTHO 3HAYCHUE Y (y(0)= 1)) u
3a/1aHO HaYalbHOE MMPUOIIKEHUE I ' ( y = O). DTO 3HAYCHHE 3AIHCAHO B V.

3amaem BekTop-pyHkiuio load. Ee HyneBoil aieMeHT — HayalbHOE 3HAUYCHHE
U Yq, IEPBBIM — 114 Y] .
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J, SCOr€fmaxy )= Yo~ G
0

1
load (X, V) = (v

S:=sbval(v, X,y » %ax » D,l0ad,scor, S=12.511.

Tenepp, Kora HaM CTaIO U3BECTHO HENIOCTAIOIIEE HAYAIFHOE YCIOBHE B 3a-
nade Ko, MO’KHO BOCIIONTB30BaThCs, HarpuMmep, ¢pynkimen rkfixed (puc. 5.26):

1 _ .
n:=500 i:=0.n y:=[soj Z = rkfixed(y, Xyin » ¥nax: 200,D ).
10— ! -]
%1 of
- | | | ]
0 5 10 15
Zi 0
Puc. 5.26

5.12.7. Pemenne 00bIKHOBEHHBIX TH(depeHaILHbIX ypaBHennii B Mathcad

Mathcadnpennaraer HOBbIN crioco0 it pemieHuss OOBIKHOBEHHBIX JU(-
dbepeHIManbHBIX YPaBHEHUH, pa3pelIeHHBIX OTHOCUTEIIBHO CTApIIE MTPOU3BO/I-
HoM. JIJIs 9THX IieNiel CIIy’)KHT YK€ W3BECTHBIM HaM OJIOK ¢IVEN COBMECTHO C
¢dyukuueit odesolve/luddepennmanpHoe ypaBHEHHE COBMECTHO C HAYalIbHBIMU
WIM TPAaHUYHBIMU YCIOBHSMHU 3amuchiBaeTcss B Osoke Given Ilpou3BomHbie
MOXHO 0003HadaTh Kak mrpuxamu (Ctrl+F7 ), Tak U ¢ momormipio 3HaKa mpo-

U3BOJTHOM Pt [IpuBeneM npumep UCIMONB30BAHUS (PYHKIUU VISl PEIICHUS 3a-
X

naun Komw (puc. 5.27):
B:=0.1 ' ' ' '
Given

X'(t) +2BX (1) + x()=0
x(0)=1

X'(0)=1

x:=odesolve( ,& ,0.] 1 1 1
t:=0,01.%

x(t) 0 I

o
a1
[N
o
[N
al

20
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VY nckoMoil GyHKIIMHU SBHO yKa3aH apryMEHT, 3HAK MPOU3BOJHOW CTOUT
nepen ckookoit. dynkmus odesolvenmeer Tpu aprymenta. [lepBolii apryMeHT —
HE3aBHUCHMas MIEPEMEHHAs], BTOpasi — rpaHUlla UHTEpPBaJia, HA KOTOPOM HILETCA
pelIeHne, MOCIEIHUNA apryMEHT — 1Iar, ¢ KOTOPbIM uilercs peuenue. [locnen-
HUW apTryMEHT MOXKET OBITh OIYIIEH.

Crnenyromuii mpuMep JEMOHCTPUPYET pellieHre KpaeBou 3amauu. [loka-
3aH JIPYroil croco0 3amucu MPOM3BOIHBIX, HCIONb3yeTcs 0desolvehyHkims ¢
nBymst aprymenTtamu (puc. 5.28):

Given 20 T T I

d? d
Fx(t) + ZBE X(t)+ x(t)=0

x(0) =1 oo N
X(5n) = 0.1

x:=odesolve( ,&

t:=0,0.1.% 9 5 10 15 20

Puc. 5.28

5.13.Pemienne ypaBHeHHid B YACTHBIX MPOM3BOIHBIX

OmauM U3 MeTo0B pemeHus TudhepeHITNaTbHBIX YPABHCHUN B YaCTHBIX
IIPOU3BOJIHBIX SIBIISIETCS Memoo cemok. Vlnes MeTona 3akilfo4aeTcsl B CIEAYIO-
meM. JIJist TpoCTOTH OTPAaHUYMMCS CIIy9aeM TOJBKO (DYHKITMH IBYX TMEpEeMEH-
HBIX, U OyJleM MoJjarath, YTO pelIeHUuEe ypaBHEHHS UIIETCS Ha KBaJpaTHOM 00-
JaCTH €IUHUYHOTO pasMmepa. PazoObem oOmacth ceTkoi. [llar ceTku mo ocu X u
o Oocu Y, BooOIlle roBopsi, MOKeT ObITh pa3Hbii. [lo ompeneneHuio yacTHas
IIPOU3BOJIHAS paBHA

OU(Xy) _ iy WUXFAX Y- X W XA Xy U)

0X AX -0 AX AX

Ecnu paccmarpuBath GyHKIHIO TOJIBKO B Y3JIaX CETKH, TO YaCTHYIO MPO-
W3BOJIHYIO MOYKHO 3amucaTh B hopme

ou(x y) _Y+1j ~Y,
X h ’

rae y3en (i,]) coorBerctByeT Touke (X,Y). IlomydeHHoe BhIpakeHHE Ha3bIBa-

€TCSl nPa6oll KOHeuHoul pasnocmoio. HazBanue CBA3aHO C TE€M, YTO JUIsl BBIYMC-
JICHHs IPOU3BOAHOM B TOUKE MCIIONB3YIOTCS 3HAUCHUS (PYHKLIMN B 3TOM TOUKE U
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TOYKeE, JiexKaien npasee. OUeBUIHO, YTO CXOJIHOE BBIPAKEHUE MOXKHO OBLIO ObI
MOJIYYUTh, UCTIOJIB3YsI TOUKY, JICXKAIIYIO CIeBa

ou(xy) Y~ Y-
0x h

Takoe BbIpaK€HHE HA3BIBACTCS J1€60U KOHEUHOU pasHocmuvio. MoxHO
IIOJIYYHTh LICHTPAJIBHY KOHEYHYIO Pa3HOCTbh, Hal/l CPEIHEE dTUX BBIPAKEHUM.

Tenepp MoMy4YnM BBIPAKEHMS JIs1 BTOPBIX IIPOU3BOIHBIX
0%U(x y) _Uivnj —2Yj * Yy
x> h?

B JaHHOM CJIydac I HAXOXKACHUSA HpOH3BOI[HOI>i HUCIIOJIB30BaHbl CUMMCT-

PHUYHBIC TOYKH. OI[HaKO, O4YCBHUIHO, MOXHO OBLI0 OBl UCITOJIB30BATh TOYKH C HE-
CUMMCTPUYIHBIM PACIIOJIOKCHUCM.

5.13.1.YpaBHeHusi runepoo1u4ecKoro THIA
B kadecTBe mpuMmepa pacCMOTPUM pEIICHUE BOJIHOBOTO YpPaBHEHHUS
(ypaBHEHUS TUTIEPOOIMYECKOTO THIIA).
0°U _ 10%U
x> V2ot

VYpaBHenue OyneM pemiaTh METOJOM CETOK. 3aluilieM YPaBHEHHE B KO-

HCYHBIX PAa3HOCTAX

Ut 245 T Wogy 1 Wy~ 24, T3y,
h? _? T2

[TommyueHHOe ypaBHEHHE TO3BOJIIET BBIPA3UTh 3HAUCHHE (YHKIUU U B
MOMEHT BpeMeHH | +1 uepe3 3HA4YeHUS (QYHKIUU B TPEIBIIYIIHE MOMEHTHI

BpPEMCHHA

2
1
ui,j+1=V2(E) (Yegj 205 + P )+ 24U —iYy g

Takast pa3HOCTHasI cCXxeMa Ha3bIBACTCS ABHOI, TAK KaK UCKOMasi BEJIMUUHA
nojy4daercs B sBHOM Buje. OHa ycToi4uBa, eciu T< h/ V.

3a1aauM HayaJlbHbIE YCIIOBUS: cMelleHne cTpyHbl U B HavajabHBIA U MO-
CJIEYIOIINIA MOMEHTBI BPEMEHU OMHICHIBACTCSI CHHYCOUIaTbHON (DYHKIIHEH:
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n:=20 j:=0.n i:=0..100
: i
Ui,oi=S'”("a)) Ui 1= 6.

CoBnanenue cmemennii npu | = O m ] = 1 cooTBeTCTBYET HYyJIEBOM Ha-
YaJIbHON CKOPOCTH.

3aganuM TpaHUYHBIC YCIOBHA: Ha KOHIIAX CTPYHBI cMmemnieHue paBHo O B
mo60it MmomeHT Bpemern Ug ; :=0, Uygq; = 0.

bynem nonarats koapdunment a:=1, k:=0.02,i:=1..99,j :=1.n- 1.
3anucpiBaeM ypaBHEHHE B KOHEYHBIX PA3HOCTAX, pa3pelieHHOe OTHOCH-
TeabHO U 44

Ui,j+13=azk(U|+1,j -2y, +ty_y4 )"‘ZUJ‘, - -

[IpencraBasiem pe3ynbrat Ha rpaduke (puc. 5.29).

Puc. 5.29

5.13.2.YpaBHeHus: napadoau4ecKoro Tuna
Eme oauH mpuMmep MCHOJIB30BaHUS KOHEYHBIX PA3HOCTEH — ypaBHEHUE
mudy3un
ou 0u
—=-D—.
ot 0X
D10 ypaBHeHHe MapaboIM4YecKoro THma. SIBHas pa3HOCTHas cxema JUIs
3TOTO ypaBHEHUS UMEET BHU]

T
U j+1= DF(Q+1J =2y tH_g )t Y (5.1)
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2
DTa pa3HOCTHas cXeMa ycToWumBa, eciiu T<——. /{1 KpaTKocTH B AJajib-

Helmem OyzeM 0003HauaTh BECh MHOXKHUTEND, CTOSITUIN TIEpel CKOOKOH, Kak K.
3amgaem kodpunment « = 0.15 u gmama3oH u3MeHEHUs TPOCTPAHCT-
BEHHOW 1 BpeMeHHoM koopauHat: t:=0..29,x:= 1..49.
3ajmaeM HauyajdbHbIE WM TPAHUYHBIC YCIOBUS: fox =0, fo.0:=0,

VpaBHEHUE B KOHEUHBIX PA3HOCTSAX UMEET BUJL
froix = fix T K(F o1 = 2F o+ i 0)-

[TpencraBiasiem pesyabTarhl Ha rpaduke (puc. 5.30) (s Oonpueii Ha-
TIIAIHOCTH U300pakeHa TOJIbKO IeHTpajibHast yacTh) X .= 15...35.

1 b —
f0,x
f4, X
f9, X

0.5 =

f19, X
f29, X

0 =g

15 20 35

Puc. 5.30

OCHOBHOE TOCTOMHCTBO SIBHBIX METOJOB — UX IPOCTOTA — 3a4acCTYyIO CBO-
JUTCA Ha HET JOCTATOYHO >KECTKMMH OIPAaHMYCHUSAMH Ha BEJIWYMHY Miara. fB-
HbIE CXEMbI OOBIYHO YCTOWYMBHI [IPU CTOJIb MAJIbIX IIarax 1o BpEMEHH, YTO OHH
CTaHOBSATCS HEMPUTOJHBIMU JUIS IPAKTHYECKUX PAacyeTOB. DTOr0 CYLIECTBEHHO-
ro HEelOoCTaTKa MO3BOJISIOT U30eKaTh HesiBHbIE cxeMbl. CBOE Ha3BaHUE OHU IIO-
JYYWIA TIOTOMY, YTO 3HAYEHUS MCKOMOW (PYHKIIMH Ha OYEPETHOM BPEMEHHOM
1Iare He MOTYT OBITh SIBHO BBIPAXKCHBI Yepe3 3HaueHUs QYyHKIUHU Ha MPEAbIIy-
1IEM L1are.
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PaCCMOTpI/IM IMPUMCHCHHC HESIBHOM CXEMBI Ha IMpUMEpPEC YpaBHCHHUA TCII-
JIOIIPOBOJHOCTH

ou _ 9%u
o T2 (5.2)
ot oX
3aHI/IH_IeM HCHBHYIO pa3HOCTHYIO CXCMy JIs1 OTOIro ypaBHeHI/IH
Ui+1~Yj _cC
f_ﬁ(uiﬂ,Hl_zq jr1t Wy +]). (5.3)

31ech MEpPBbIM MHIEKC COOTBETCTBYET MPOCTPAHCTBEHHOW, a BTOPOU —
BPEMEHHOW KOOpAuHATe. B oTiimume OT SIBHOM CXEMBbI, JJIs1 BBIYACICHUS B IIpa-
BOM YaCTH ypaBHEHUS HCIOJB3YIOTCS 3HAYeHUs (PYHKIIMA HA TOM JKE€ CaMOM

CT
BpPEMEHHOM Iiare. BBoast o6o3HaueHue | =?, ypaBHeHue (5.3) MoxHO Tiepe-

nmucaTtb B BUAC

@+ 20 1 " HYsgjert Vog 4 D= Y, (5.4)
WM B MATPHYHON (hopme
1+2u - Uy j+1 Upj +Ha
-u 1+2u - Uz j+1 Uz,
: - : (5.5)
1+20 - || Upg e Un-1,
M 12 g U, j *HB

rre  u(0,t)=a, u(t,)=p.
3a7aeM KOJIMYECTBO Y3JIOB CETKH (B JAHHOM CIly4ae OHO OJMHAKOBO IS
o6enx mepemennbix) N:=30,1:=0..n, j:=0..n, k:=0..n-1, m:=0..n-1.
3amaem 3HaueHus mapamerpoB o =0, B:= 1, U :=5wu HavyaapHOE pac-
: ' i
IpeelieHne TeMITepaTypbl B 00JacTH U o i= Sln(T[EII—j +—.
’ n n
dopmupyem matpuiisl ypaBaenus (5.5)

Upj -= A Unj := B
Aii=1+2p Anm1i=—H Anim = —H
Mo ;=0 g = pa B =0 WBo := LB

Haxomum perienne cuctemsl (puc. 5.31)

Uiy .= A"l[éu<j> + Ho +p[3).
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Puc. 5.31

5.13.3.Pemienune ypaBuenuii Jlansaca u Ilyaccona

2u 04

Jnst pewenust ypauennii I[lyaccona — +— =F(X, y) u Jlannaca (4a-
ox= oy
CTHBIN ciydaid, korna F(X,Yy)=0) — ypaBHEHUI AUIUITHYSCKOTO THTIA — TIPEJ-
HasHadyeHa ¢yHkuus relax(a, b, c, d, e, f, u, rjag)peanusyrorias MeTo 1 peak-
carmu. Daktuyecku 5Ty (DYHKIUIO MOXHO WCIOJIB30BaTh JUIS PEUICHHUS
AIUTUIITUYECKOTO YPAaBHEHHUs O0IIIEero BUa

2 2 2
A—auz+2|36u+cal;+a—au+ba—u+cu= H xY,
d X oxdy 0y ox dYy
D=AC-B’>>0,

KOTOPOE MOKET OBITh CBEJICHO K YPABHEHHUIO B KOHEYHBIX Pa3HOCTSIX
& Uy TPy G Y Gt u ST
B vactHocTH, s ypaBHeHus [lyaccona kodphuineHTsI
a;=h;=¢; =¢; =1 g =-4

Nnes meToma permakcayu 3akirodaeTcs B ciaeayromeM. Ecim HeT ucrod-
HUKOB (ypaBHeHue Jlarutaca), To 3HaueHHe (PYHKIMHM B JAHHOM y3Ji¢ Ha TEKYy-
miem miare K +1 ompenensercs Kak cpenHee 3HaueHHE QYHKIUU B OJIMIKANIIMX
y3J1ax Ha mpeAplaynem mare K

k+1_ 1

U

| _Z(qk—l,j + '-i‘lfrlj + Ulj(, h iuj!(, +1 (5.6)
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HpI/I HaJIMIWHU UCTOYHHUKOB PAa3HOCTHAs CXCMa NMCCT BHU

2
uG =ler(qk—1,j Ly Y Uy ‘hZ i (5.7)

Meton penakcauuy CXOIUTCS JOCTaTOYHO MENJIEHHO, TaK Kak (pakThye-

CKH OH HCHOJB3YeT Pa3HOCTHYIO cxemy (5.) ¢ MaKCHMaJbHO BO3MOXKHBIM IS
h2

JBYMEPHOTO Cllydyas marom T = 7

B Merone penakcanuu HEoOXOQUMO 3alaTh HadajlbHOE MPHOIMKEHUE,
T. €. 3HaYeHHUs PYHKIIMH BO BCEX y3Jax 00JacTH, a TaK)Ke TPAaHUYHBIC YCIOBUSL.

®ynkius relax Bo3BpaiaeT KBaJipaTHYI0 MATPHILY, B KOTOPOH:

1) pacmonoxeHue >JIeMEHTa B MAaTPHIIE COOTBETCTBYET €T0 IMOJI0KECHHUIO
BHYTpH KBaJIpaTHOM 00nacTu,

2) 9TO 3HauUCHHE MPHUOIMKACT pEIICHHE B 3TOW TOUKE.

OTa (QyHKUUS HCNOJAB3YyeT METOJ pejakcaluM s NPUOIMKEHUS K
pELIEHHUIO.

®dynknmo relax HeoOXoaUMO HCIONB30BATh, €CIM M3BECTHBI 3HAUCHHS
UCcKoMO# QyHKIMH U(X, Y) Ha BCEX YEThIPEX CTOPOHAX KBAJPaTHOU OOJIACTH.

AprymMeHTBI:

a, b, ¢, d, e kBagpaTHBIC MaTPHIIBI OJTHOTO M TOTO K€ pa3Mepa, coaep-
xamue KodppunueHTs! AuQhepeHnnaIbHOro ypaBHEeHUS;

f — kBagpaTHas maTpuIla, comepikaias 3HauYCHUs TPABOW YaCTH ypaBHe-
HUS B KaX/10M TOUKE BHYTPHU KBaJpara;

U — KBaJpaTHas MaTpHlia, COAep)Kallas I'pPaHUYHbIC 3HAYCHUs (PyHKUIHUU
Ha Kpasx o0JacTH, a TaK)Ke HavyaJbHOE MPUOJIMKEHUE PEILIEHUS BO BHYTPEHHUX
TOYKax 00JacTH;

rjac — mapaMeTp, YNpaBISIOMIMNA CXOJMMOCTBIO TIPOLIECCa pPETaKCAIHH.
On moxert O0bITh B Auanazone ot 0 10 1, Ho onTUManbHOE 3HAYECHUE 3aBUCUT OT
JeTaje 3a1a49u.

Mpumep. n:=2" i:=0.n j:=0.n
3ajaeM npaByro yacTh ypaBHeHus [lyaccoHa — 1Ba TOYEYHBIX HCTOYHHKA:

Mi,j = 0, M6,8 = 10, M10,8 = —10.
3amaem 3HaYCHHS MTapaMeTpoB QyHKIuU relax:

a;:=1, b:=a c:=a d:=a f:=M, e==-4a
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3amaeM TpaHUYHbIE YCIOBUS M HadaJlbHOE MPHUOIMKEHNE — HYJIU BO BCEX
BHYTPEHHUX TOYKaX 00JaCTH:

. ._ ) ._ )
Ui’j .= 0, Ui’n — 1, uO'j — 1 Zﬁ, Ui’o . 1, un’j -— 1 Zﬁ
Haxomum pemenne z := relax @, b, ¢, d, e, f, u, 0.95) u npexncraBnsem

ero rpaduuecku (puc. 5.32, 5.33)3 Buc MOBEPXHOCTH U JIMHUIA YPOBHEH.

0.57

—0.57

Puc. 5.32 Puc. 5.33

Ecii rpaHn4HBIC yCIIOBUS PaBHBI HYJIIO HAa BCEX YETHIPEX CTOPOHAX KBa/I-
parta, MOKHO HCIIOJIb30BaTh GpyHkmmro multigrid:  z := multigrid (M, 3).



6. KOMIIBIOTEPHBIE CETH

6.1. Ha3nayeHue KOMNBIOTEPHBIX ceTel

[Tpu dpusmueckoM coeMHEHUH ABYX MU OoJiee KOMIBIOTEPOB 00pa3yerT-
csl KOMIBIOTEpHAsI cemy. B 001ieM ciaydae, 11t cCO3aHusI KOMIBIOTEPHBIX ceTei
HE0O0XO0MMO CITeIMaIbHOE anmnapaTtHoe odecrieueHue (cemesoe obopyoosanue)
U CIEIHaIbHOEe MpOorpaMMHOE obecrieueHue (cemesvie npoepammHvle cpeochi-
sa). [Ipocreiiniee coeMHEHNE IBYX KOMITBIOTEPOB JIJIT OOMEHA JTAHHBIMH Ha3bl-
BA€TCA NPAMbIM COeOUHEHUEM.

Ha3naueHne Bcex KOMIBIOTEPHBIX CETEH COCTOUT B 0OECIIEYEHHH COBME-
CTHOrO JOCTyna K OOIMM pecypcam. B 3aBUCHMOCTM OT Ha3HAa4y€HUsl CETU B
TEPMUH pecypc MOXKHO BKJIA/bIBATh Pa3IMYHbIA CMBbICI. Pecypchl ObIBaOT Tpex
TUIIOB. annapammuvie, NpocpamMmusie U uHgopmayuonusie. Hampumep, ycTpoii-
CTBO mevatu (IPUHTEP), EMKOCTH JKECTKHX JMCKOB — 3TO amlapaTHBId pecypc.
Korma Bce ydyacTHHKM HEOONBIION KOMIIBIOTEPHOM CETH MOJb3YIOTCS OJHHUM
oOLIMM TPHUHTEPOM, 3TO 3HAYHUT, YTO OHU PaA3JEISIOT OOLIMIl anmapaTHBIA pe-
cypc. To ke MOKHO CKa3aTh U O CETH, UMEIOIIEH OJUH KOMITBIOTEP C YBEJIUYEH-
HOU €MKOCTBIO KECTKOTO TUCKa (patlioswlil cepsep), Ha KOTOPOM BCE YUaCTHH-
KU CETH XPaHST CBOU apXUBBI U PE3YyJIbTaThl PaOOTHI.

Kpome anmapaTHbIX pecypcOB KOMIIBIOTEPHBIE CETH MO3BOJISIIOT COBMECT-
HO HCIIOJIb30BaTh npocpammuuvle pecypcwvl. Tak, HampuMmep, Ui BBITOJHEHHUS
OYEHb CIJIOKHBIX M MPOAOJIKUTENIBHBIX PACUETOB MOKHO MOJKIIOYUTHCSA K yJa-
JeHHOM Oosbiio OBM u oTnpaBuTh BBIYMCIUTEILHOE 3aJlaHHE HA HEe, a IO
OKOHYAHHMH PAaCYETOB TOYHO TAK K€ MOIYYUTh PE3yJIbTaT 00paTHO.

JlaHHbIe, XpaHAIIMecs Ha YyAAJEeHHBIX KOMIBIOTEpax, 00pasyioT ungop-
mayuonmuslli pecypc. Poib 3TOTO pecypca BuAHA Haubosee sSipKo Ha MpUMepe
Internet,koropelii BOCIpUHUMAETCS, IPEXK/E BCET0, KaKk TUraHTckas nH(opma-
LIHOHHO-CITPAaBOYHAas CUCTEMA.

[Ipu paGoTe B KOMIIBIOTEPHOU CETH JIFOOOTr0 THUIA OJJHOBPEMEHHO MPOUC-
XOJIUT COBMECTHOE UCIOJIb30BAaHUE BCEX TUIOB pecypcoB. Tak, Hampumep, 00-
pamasce B Internetsa kakoit-nu6o nHpopmMalrent, Mbl UCIIOJIB3YEM anmnapaTHbIe
CpelcTBa, HaA KOTOPBIX pabOTalOT MpOTrpaMMbl, 00ECIIEYUBAIOIINE MTOCTABKY 3a-
TpeOOBAHHBIX HAMU JAHHBIX.

6.2. JloxkaabHble U I7100aJbHbIEe ceTH. OCHOBHBIE MOHATHS

Jlnst obecrieueHust He0OOXOAUMOM COBMECTHMOCTH KakK IO amnmaparype, Tak u
[0 MporpaMMaM B KOMIBIOTEPHBIX CETSAX JEHCTBYIOT CHELMAIbHBIE CTaHIAPTHI,
Ha3bIBaeMble npomokonamu. OHU ONPENENsIOT XapaKTep anmnapaTHOro B3aUMO-
JICUCTBUSI KOMIIOHEHTOB CETH (annapamuvie npomoxovl) U XapaKkTep B3auMoJei-
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CTBUSI TIPOTPAMM U JIaHHBIX (npoepammubie npomokonst). Ousmdeckn GyHKIMU
TIO/IZICPXKKH TIPOTOKOJIOB MCIIOJHSIOT armaparHele ycrpoiictBa (unmepdbeticet) n
NpOrpaMMHBIE CpPeNCTBa (npocpammsl noddepoicku npomoxonos). Ilporpammel,
BBITIOJTHSIOIINE TTOJIEPXKKY MPOTOKOJIOB, YaCTO TAK)KE HA3BIBAIOT NPOMOKOIAMU.

Tak, HanpuMmep, eciu J1Ba KOMIIbIOTEpa COETUHEHBI MEXAy coOoil mps-
MBIM COEJMHEHHEM, TO Ha (PU3MUYECKOM YpOBHE MPOTOKOJI MX B3aUMOJCHCTBHUSA
OIIPEIEISIOT KOHKPETHBIE YCTPOUCTBA (PU3NUECKOTro MopTa (IMapajuieIbHOTO I
MOCJIEIOBATEIBHOT0) U MEXaHHYECKHUE KOMIOHEHTHI (pa3beMbl, Kabelb | T. II.).
Ha Gonee BBICOKOM YypOBHE B3aUMOJICHCTBHE MEXIY KOMITBIOTEPAMHU OIpe/e-
JSIFOT MIPOTPaMMHBIE CPEJICTBA, YIPaBISIONIUE repenadyeld ganHeix. Ha camom
BBICOKOM YPOBHE ITPOTOKOJ B3aMMOAEUCTBUS obecrieunBaroT npuioxerus OC.

B coOTBETCTBUM C HCIOJNB3YEMBIMU MPOTOKOJIAMH KOMITBIOTEPHBIE CETH
npuHATO pazaeisath Ha nokanvisie (LAN— Local Area Networku erobanshuie
(WAN- Wide Area Netwohk KoMibroTepsl JTOKaJIbHOM CETH MPEUMYIICCTBCH-
HO HCIIOJIB3YIOT €AMHBIM KOMILIEKT MPOTOKOJIOB IS BCeX y4acTHUKOB. 1o Tep-
PUTOPUATBHOMY MPHU3HAKY JIOKAITBHBIE CETH OTIUYAIOTCS KOMIAKTHOCTHIO. OHH
MOTYT OOBEIUHATH KOMITBIOTEPHI OJTHOTO MOMEIICHHS, dTaKa, 3AaHUs, TPYIIIIBI
KOMITAKTHO PaCIIOJIOKEHHBIX COOPYXEeHHHU. [ 100aIbHbIE CeTH MMEIOT, KaK Ipa-
BWJIO, yBEJHMUYEHHBIE reorpaduueckue pazmepbl. OHM MOTYT OOBEIUHATH Kak
OTJeNIbHbIE KOMITBIOTEPHI, TaK M OT/EJbHBIC JIOKAJIbHbIE CETH, B TOM YHCIE U
UCTIONB3YIONIHE Pa3IMYHbIC IIPOTOKOJIBI.

['pymiiel COTPYIHUKOB, paOOTAIONIMX HAJ OJHUM IPOCKTOM B paMKax JIo-
KJIBHOM CETH, HA3BIBAIOTCS pabouumu epynnamu. B pamkax oaHOM JIOKaJIHHOM
CeTH MOTYT paboTaTh HECKOJBKO pabouux rpymm. Y YYacTHHUKOB paboumx
TPy MOTYT OBITh pa3HbIe MpaBa ISl AOCTyMa K 00muM pecypcam cetu. CoBo-
KYITHOCTh MIPUEMOB Pa3ACiCHHS U OTPaHHUYCHHS MIPAB YYACTHUKOB KOMITBIOTEP-
HOW CETH HAa3bIBACTCS HOAUMUKOU cemu. YTIPAaBICHHE CETEBBIMH MOJUTUKAMU
(X MOXeT OBITh HECKOJBKO B OJTHOM CETH) HA3bIBACTCS AOMUHUCHPUPOBAHUEM
cemu. Jluio, yrpaisioniee OpraHu3anueil padoTbl yYaCTHHUKOB JIOKAJIbHOU
KOMITBIOTEPHOMN CETH, Ha3bIBACTCS CUCTNEMHBIM AOMUHUCHPAMOPOM.

Co31aHne JIOKAIBHBIX CETEeH XapaKTepPHO JJIS OTACIBHBIX MPEIIpUSTHIA
WM OTICNBHBIX MOIpa3felieHnid npeanpustuii. Eciau npennpusitue (wmm ot-
pacib) 3aHUMAeT OOIIMPHYIO TEPPUTOPHIO, TO OTACIBHBIC JIOKAJIHHBIC CETH MO-
I'yT 0OBEIUHATHCS B IIIOOATBHBIE CETH. B 3TOM cilydae OKaJbHBIC CETH CBSI3bI-
BAIOT MEXAY COOOH ¢ TOMOINBIO JIFOOBIX TPAJWIIMOHHBIX KAaHAJIOB CBS3H
(kaOenbHBIX, CITyTHUKOBBIX, PAIMOPENICHHBIX U T. 11.).

Jst cBsI3U MexXLy cOO0l HECKOJIBKUX JIOKATBHBIX ceTell, paboTaromux 1o
pa3HBIM MPOTOKOJIAM, CIIYKAT CHEIHaIbHBIC CPEICTBA, HA3BIBAEMbIC ULTIO3AMU.
[Inr0361 MOTYT OBITH KaK ammapaTHbIMH, TaK U porpaMMHbIME. Hanpumep, 310
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MOJKET OBITh CHEeIHAIbHBIN KOMITBIOTED (UL1H030601 cepsep) TN KOMITBIOTEPHAS
nporpamma (uwiro3o6oe npuioxcenue). B mocineaneM cirygyae KOMIOBIOTEP MOXKET
BBINOJHATh HE TOJBKO (DYHKIMIO LUIIO3a, HO U KaKHe-TO MHble (QYyHKLUH, TU-
IUYHBIE JIJIs1 pabOYUX CTaHIUM.

[Ipy MOAKIIOYEHUHM JIOKAJIBHOM CETH MPEANPUATHS K TIIOOATBHOM ceTh
BaXXHYIO pOJIb UTPAET MOHATUE cemegol be3onachocmu. B 4acTHOCTH, TOKEH
OBITh OTPAHUYEH JOCTYI B JIOKAJIbHYI CETh JJIs NOCTOPOHHUX JIMI] U3BHE, a
TaKK€ OrPaHUYEH BBIXOJ 3a MPEAEibl JOKAJBbHON CETU ISl COTPYIHUKOB IpEN-
OpUATHS, HE UMEIOIIUX COOTBETCTBYIOIIMX IpaB. s oOecrieyeHus ceTeBoOi
0€30MacHOCTH MEXY JIOKaJbHOM U riI00ajJbHOM CEThIO YCTAHABIMBAKOT TaK Ha-
3bIBa€Mble OpaHOmMayspel. bpanHaMay’poM MOXKET ObITh CHEIUATBHBIN KOMIIBIO-
TEp WIM KOMIIBIOTEPHAsI IIporpamma, IpensTCTBYONas HECAHKIMOHUPOBAHHO-
My NEPEMEIIECHNIO JaHHBIX MEXKIY CETAMMU.

6.3. Kparkas ucropus pa3sutus Internet

Internet— sto rnobanbHass KOMIOBIOTEPHAS CETh, COCTOSINAS U3 MHOXKECT-
Ba COCIMHECHHBIX JIPYT C IPYTOM MEHBIIHX 10 pa3Mepy CeTel W MOKPHIBAIOIIAS
BeCh 3eMHOU mmiap. InternetmoxHo paccmarpuBaTh B (PU3NYECKOM CMBICIIE KaK
MUJUTMOHBI KOMIIBIOTEPOB, CBSA3aHHBIX JAPYT C APYTOM BCEBO3MOXKHBIMU JIMHUS-
MU CBSI3M, OJIHAKO TaKOW «pHU3MUYECKHi» B3rAA Ha Internetcmumkom y3o0k.
Jlyumie paccmarpuBats Internetkak Hekoe HHMOPMAIMOHHOE MPOCTPAHCTBO.

Pannme sKCTIepUMEHTHI 10 TIepeade u mpueMy WHPOpMaIuy ¢ TOMOIIHIO
KOMITBIOTEPOB HavaucCh emie B 50X romax u umenn 1adopaTopHbIi XxapakTtep. B
CIIA pemienne o co3nanuu NepBoi T100aTbHOM CETH HAlMOHAIBHOTO MacIITa-
6a Op110 MpuHATO B 1958T.

[ToBogOM A co3manusi rI00AbHOM KOMIBIOTEPHOM CETH cTaja pas3pa-
6otka [leaTaronom rimo6anbHON CUCTEMBI PAHHETO OMOBEIICHUS O MMyCKaX pakeT
(NORAD — North American Aerospare Defence Commalehaimu crucTeMbl
NORADmpoTsnymuce uepes cerep Kananaesr ot Ansicku 10 ['pennananu, a moj-
3eMHBI KOMaHJIHBIN LIEHTp pacnojoxuics Boim3u ropoga Komnopano-Crnpunre
B Heapax ropsl Llaitenn. Lentp ynpasnenus Obul BBeeH B aelicTBue B 1964r.,
U, COOCTBEHHO, C 3TOI0 BPEMEHU MOKHO TOBOPUTH O paboTe MepBOW riodalib-
HOM KOMITBIOTEpPHOU ceTH, XOTs U BegoMmcTBeHHOU. C cepenuubl 60X rogoB K
HEel cTajnu MOAKIIOYAThCS aBUAIMOHHBIC, METEOPOJOTUYECKUE U JAPYrUe BOCH-
HBI€ U TPAKIAHCKHUE CITY>KOBI.

KypupoBanuem paboThl ceTH 3aHUMAaNach CIeIuadbHas OpTaHu3aIus —
VYrnpaBneHue TEpCHEeKTHBHBIX pa3paboTok muHUCTEpcTBa 000poHBI CIIA
(DARPA — Defense Advanced Research Project AgeOcyioBHbIM HEI0C-
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TATKOM IICHTPAJU30BAHHON CETH ObliIa HEIOCTATOYHAs yCTOWYUBOCTH, CBSI3aH-
Has C TEM, YTO MPH BBIXOJIE U3 CTPOSI KAKOT0-JIMOO U3 Y3JI0B MOJHOCTHIO BBIXO-
JUJ1 U3 CTPOSI U BECh CEKTOp, HAXOJMBIIUNCA 3a HUM, a MPHU BBIXOAE U3 CTPOS
LEHTpa YIPaBJICHMs BBIXOJMIIA U3 CTPOs BCs ceTh. Bo BpemeHa sigepHoro mnpo-
THUBOCTOSIHUS CBEPXJIEPKaB ATOT HEJOCTATOK ObLII KPUTUYHBIM.

Pemenne mpoGieMbl yCTOWYUBOCTH U HAJIEKHOCTU CETH OBLJIO MOPYUYEHO
ynpasieHuro DARPA OcHOBHBIMH HampaBiCHUSIMHU HCCIAEAOBAHUN CTalM ITIO0-
UCK HOBBIX MTPOTOKOJIOB OOCITY)KMBaHUS CETU M HOBBIX MPUHIIUIIOB CETEBOU ap-
XUTEKTYpbl. [10JIMTOHOM [T MCTIBITAHW HOBBIX TMPHUHIIMIIOB CTAM KPYITHEH-
mue yHuBepcuterckue u HayuyHble HeHTpbl CILIA, Mexay KOTOopeIMH ObLIH
IPOJIOKEHBI TUHUH KOMIBIOTEPHOH CcBsizu. CO CTOPOHBI MUHUCTEPCTBA 000PO-
HbI pa0OThl KypUPOBAIUCH TeM ke yrpapienneM DARPA u nepBasi BHEBe10M-
CTBEHHAs HaIlMOHAJIbHAs KOMIIbIOTEpHAasi ceTh nmosyuyuia HazBanue ARPANET
Ee Baenpenue coctosioch B 1969r.

B 70 rogsr cetb ARPANETMennenHo passuBanace. B ocHOBHOM pa3Bu-
THE MPOUCXOJMIIO 33 CUET MOJKIIOYEHHS] PETHOHAIBHBIX CETeH, BOCCO3AIOIINX
obrryro apxurektypy ARPANETHa Oosiee HU3KOM ypOBHE (B pErHOHAIBHOM HITH
JoKanbHOM Macitade). OcHoBHO# 00bsiBIcHHOM 3amaueii ARPANETcTana xoop-
JMHALIMSA TPYTI KOJUIEKTUBOB, pabOTaOIIUX HaJl €IUHBIMUA HAYYHO-TEXHUUECKUMU
POEKTaMH, a OCHOBHBIM Ha3HAau€HHEM CTajl OOMEH AJIEKTPOHHOM MouTol U daii-
JJAaMHM C Hay4HOM M IPOEKTHO-KOHCTPYKTOPCKOM TOKyMEHTauueu. B To xe Bpems
HE MpeKpaIiaiuch paboThl HaJl OCHOBHOM HEOOBSIBICHHOH 3a/1aueii — pa3paboTKoi
HOBBIX CETEBBIX MPOTOKOJIOB, CIOCOOHBIX 00ECIIEUUTh KUBYUECTh II100ATLHON ce-
TH JIaXK€ B S,7IEPHOM KOH(IIUKTE.

Bropoit natoii poxxnenus Internetnpunsito cuntats 1983r. B atom rony
MPOU3OIILIN PEBOJTIOLUOHHBIE U3MEHEHHUS B MPOTPaMMHOM OOECIEYEHUU KOM-
nploTepHON cBs3U. [Ipobnema ycroitunBocTH ri00aibHOM ceTn ObLIa perieHa
BHepeHneM mpotokona TCP/IP, nexaniero B OCHOBE BCEMHPHOW CETH U TIO
HBIHEIIHUN J1eHb. PemmB, HakoHel, 3Ty 3aaady, ynpasienne DARPAmpekpatu-
JIO CBOE y4yacTue€ B NPOEKTE W Mepenano ympamieHue ceTbio HarmonambHOMy
nayuynomy ¢ouay (NSH. Tak B 1983r. oOpasoBamach rioOaibHas CeTh
NSFNET B cepeaune 80X rogoB k Hel HavdaJid aKTUBHO TOAKIIIOYATHCS aKa-
JEMHYECKHEe M HAy4YHbIE CETH APYTUX CTpaH, HApUMEp aKaJeMU4yecKas CeTh
Bemukoopuranuu JANET(Joined Academic Network

Bo Btopoii nosoBune 80X IT. MPOU30ILIO JEJIEHUE BCEMUPHON CETU Ha
JIOMEHBI 0 MPUHIMITY NPUHAMIECKHOCTH. JlomeH QOV ¢duHaHCcHpoBajics Ha
CpeICTBa MPaBUTEIbCTBA, JOMEH SCi— Ha CpelCTBa HAYYHBIX KPYroB, JIOMEH
edu— Ha cpeacTBa cucTeMbl 00pa3oBaHUs, a JOMEH COM (KOMMEpUECKHii) HeE
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(bMHAHCUPOBAJICSI HUKEM, TO €CTh €T0 Y3JIbl JOJIKHBI OBLITH PAa3BUBATHCS 33 CUET
coOCTBEHHBIX pecypcoB. HaimuoHanbHble CETH JPYruX rocyJapcTB CTalM pac-
CMaTpUBaThC KaK OTJENbHBIC TIOMEHBI, HanpuMep, UK— nomen BenukoOputa-
Huu, by — nomen benapycu, ru — nomen Poccun.

Korna Bo Bropo#i monoBune 80X TIT. cioxuiachk U 3apaboTajia cuctema
nomennbix uMeH (DNS Domain Name SystgnHarmonanbHbIl HaydHBIH (HOHT
CIIA yrpaTun KOHTPOJIb HaJl pPa3BUTHEM CETH. Toraa M MOSBUIOCH TOHSTHE
«Internet» kak camMopa3BUBAIOIICICS ACIEHTPATU30BAHHON HEPAPXUUECKOM
CTPYKTYDHI.

Crek npotokosoB TCP/IP. B texunueckom nonumanunu 1CP/IP— 3to
HE OJIMH CETEeBOW MPOTOKOJ, a JBa MPOTOKOJA, JISKANUX HA Pa3HBIX YPOBHIX
(3T0 Tak Ha3bIBaeMbIil cmek npomokonos). [Iporokon TCP— npotokon mparc-
nopmuo2o ypogusa. OH yHOpaBisieT TeM, Kak MPOUCXOAUT mepefnaya JaHHbBIX.
[Tporokon IP — agpecusiii. OH NpUHAIIICKUT cemesomy YpO6HIO U ONPEIEISET,
KyJla IPOUCXOIUT TIepenaya.

Ipotokoa TCP. Cornacuo mpotokony TCP (Transmission Control Proto-
col) ormpaBnsieMble JTaHHBIE «HAPE3AIOTCS» HA HEOOJNBIINE MAKEThI, MTOCIIEC YEero
KaXKIbIM MMaKeT MapKUPyeTCs TAKUM 00pa3oM, 4YTOObI B HEM ObLIM JaHHbIE, HEOO-
XOJUMBIE I MTPABUIIbHON COOPKH TOKYMEHTa Ha KOMIIBIOTEPE MOJTydaTesl.

Iporoxoua IP. Cyts anpecuoro npotokoia IP (Internet Protocol cocto-
UT B TOM, YTO Yy KaKJIOT0 yyacTHHKa BcemupHoi ceTn 10mKeH ObITh CBOW YHU-
kanpHBIA anpec (IP-adpec). be3 sToro Henmb3s TOBOPUTH O TOYHOW JTOCTaBKE
TCP-makeToB Ha HY)XKHOE pabodee MecTO. DTOT aJpec BbIPAKACTCS YETHIPHMS
Oaiitamu, Hampumep, 195.38.46.11Ctpykrypa |P-aapeca oprann3oBaHa Tak,
YTO KaKIBIH KOMIBIOTEP, Yepe3 KOTOPBIH MpOoXoAauT kakoil-nubo TCP-maker,
MOJKET TI0 TUM YETHIPEM YUCIIaM OTPEIEIUTh, KOMY U3 OIMKAUIINX «COCenei»
HAJI0 TIEpeCciaTh MaKeT, YTOOBI OH OKa3aycs «OJuKe» K mojydarento. B pesynb-
TaTe KOHEeYHoro yncina nepedpocok TCP-naker nocturaer agpecara.

CnoBo «Omke» He CITydyailHO B3SITO B KaBBIUKH, B IAHHOM ClIy4ae OICHH-
BaeTcs He reorpadudaeckas 61m30¢Th. B pacyeT mpuHUMAIOTCS YCIOBHS CBSI3U H
MPOITyCKHAsI CIIOCOOHOCTh JIMHWU. J[Ba KOMIThIOTEpA, HAXOMISIIHAECS HA Pa3HBIX
KOHTHUHEHTAX, HO CBS3aHHbIC BBICOKONPOU3BOJUTEIBHON JMHUEH KOCMHUYECKOM
CBSI3M, CYUTAIOTCS OoJiee «OJU3KUMU» IPYT K APYTY, YeM JBa KOMIIBIOTEpA U3 CO-
CE/IHMX MOCEJKOB, CBSA3aHHBIEC MPOCTHIM TeJIe(OHHBIM MPOBOJIOM. PerieHnem Bo-
MIPOCOB, YTO CYUTATh «OJMKE», a UYTO «IAJBINE», 3aHUMAIOTCS CIEIUATBHBIC
CpeICTBa — Mapuipymuzamopsl. Ponb MapmIpyTU3aTOpOB B CETH OOBIYHO BBIMOJ-
HSIIOT CIIEUUATN3UPOBAHHBIE KOMIIBIOTEPHI, HO 3TO MOTYT OBbITh U CIEIMAIbHbIC
IpOrpaMMBbl, paboTaroIIMe Ha y3JIOBbIX CEPBEPAX CETH.
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6.4. Cay:xo0sl Internet

Korna roopst o pabote B Internetunu o6 ucnons3zoBanuu Internet,to na
caMmoM Jiene peub uaet He o0 Internets mesnoMm, a ToJIbKO 00 OJTHOW MIIM HECKOJIb-
KX U3 €r0 MHOTOUYHUCIICHHBIX CITY’K0. B 3aBHCHMOCTH OT KOHKPETHBIX IIeJIeH 1 3a-
Jla4 KJIMEHTBI CETH UCTIOJB3YIOT T CIYXKObI, KOTOPbIE UM HEOOXOUMBI.

B mpocrteitimem moHuMaHuu ciyocOa — mapa mporpaMM, B3aUMOJICHCT-
BYIOIIMX MEXIy COOOH COIJIaCHO ONpEeNeNIeHHbIM IpaBUiiaM, Ha3bIBAEMBIM
npomoxonamu. OgHa U3 MporpaMM 3TOM Mapbl HA3bIBAECTCA CepeepoM, a BTO-
past — kiuenmom. COOTBETCTBEHHO, KOTJa TOBOPAT O padore ciayx6 Internet,
pedb UIET O B3aMMOJICUCTBHHM CEPBEPHOrO0 OOOPYAOBAHHUS W MPOTPAMMHOIO
obecrieueHns U KIIMEHTCKOTO0 000pYIOBaHUS M POTPAMMHOTO 00€CTICUCHUS.

Tak, nanpumep, s nepenaun (daitioB B Internetucnonb3yercs crenu-
anpHBIA ipukIaaHoi mporokon FTP (File Transfer Protocgl CooTtBeTcTBeHHO,
yTOOBI TOTYYUTh U3 INternetdaiin, HeoObxoaUMO:

— UMETh Ha KOMIBIOTEPE MpOTrpaMMy, SIBIIAIONIYIOCS KineHToM FTP
(FTP-«auenm);

— YCTaHOBUTH CBSI3b C CEPBEPOM, IPEeAOCTaBIsAOMUM Yyciayru FTP
(FTP-cepsepom).

6.5. Telnet

Hcropudeckn oHON M3 paHHUX SIBIISIETCS CITyk0a yJaJeHHOTO YIpPaBICHUS
xoMnbtoTepoM Telnet [TonkmounBIINCh K YAQICHHOMY KOMIBIOTEPY IO MPOTOKO-
JIy 3TOH CITy>KObI, MOYKHO YIIPABIIATH €ro padoToil. Takoe ynpaBieHHe eIie Ha3bl-
BAlOT KOHCOIbHbIM WU MepMuHAIbHuM. B mponuioM 3Ty ciayxOy HIIMPOKO HC-
IIOJIB30BAJIN JIJIs1 IPOBEACHMS CJIOKHBIX PACUETOB HA yTAJICHHBIX BBIYMCIIUTEIBHBIX
1eHTpax. Tak, HanpuMep, €Ciu I OYEHb CIIOKHBIX BBIYMCIICHUN Ha IEPCOHAJIb-
HOM KOMITBIOTEpE TPeOOBAIMCH HENENN HEMPEepPBhIBHOW pabOThl, a HA yIaJIeHHON
cynep-OBM Bcero Heckonbko MUHYT, TO 11K mpuMeHsim Ui yaneHHOro BBOAa
JnaHHbIX B OBM U 1111 IprieMa NoJy4YeHHBIX Pe3yIbTaToB.

B nHamm gHM B cBsizu ¢ ObICTphIM yBenuueHueM moinHoctu [IK Heobxo-
IMMOCTH B MTOJIOOHOM yCITyre COKpaTuiach, HO, TeM He MeHee, cyXO0bl Telnets
Internetmponomkatot cymectsoBath. YacTo mpoTokoibl TelnetnpumensroT mist
JUCTAHIIMOHHOTO YIPABJICHUSI TEXHUYECKUMHU OOBEKTaMH, HallpuMeEp, TEIECKO-
namH, BHJIEOKaMepaMmH, MPOMBIIIJICHHBIMA POOOTaMH, aBTOMAaTU3HPOBAHHBIMU
CKJIaJlaMH U 1a’K€ TOPrOBBIMU aBTOMATAMMU.
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6.5.1.9aexTponnasi moura (E-Mail)

Orta cinyx0a sBisgerca ogHol U3 HauOosee paHHuX. Ee oOecnieuennem B
Internetsannmarorcs crienuanbHble IOYTOBBIE CEPBEPHI.

[TouToBBIE CepBepHI MOMYUAIOT COOOIIEHUSI OT KJIMEHTOB U IMEPECHUIAIOT
UX TI0 IIENOYKE K IMOYTOBBIM CEpBEpaM aJpecaToB, I/I€ 3T COOOIIECHUS HaKall-
auBaroTcs. 1Ipu ycTaHOBIIEHNN COEUHEHUS MEKY aApecaToM U €ro OYTOBBIM
CEpBEPOM IPOUCXOAUT aBTOMAaTHYECKas IMepeaada MOCTYNHBIIUX COOOIEHUMN
Ha KOMITBIOTEP ajpecara.

[TouroBas cimy0a OCHOBaHa Ha ABYX MPUKIAAHBIX IpoTokonax: SMTPu
POP3. Tlo nepBoMy NPOUCXOAUT OTIPaBKa KOPPECHOHJECHLIMHA C KOMIIBIOTEPA
Ha cepBep, a M0 BTOPOMY — IPHUEM NOCTYyNMBIIMX cooOmeHuil. CymecTByeT
0oJbIIOE pa3HOOOpa3ne KIMEHTCKUX MOYTOBBIX MporpamMm. K HuM oTHOcHTCH,
Hanpumep, nporpamma Microsoft Outlook Expresdis crernuanu3upoBaHHBIX
MOYTOBBIX MPOrpaMM XOPOIIYIO MOIYJISIPHOCTh UMEIOT mporpamMmel | he Bat!
Eudora Pegasus mail

6.5.2.Cny:xo0a Tenexondepennuii (Usenet)

Crnyx0a TeneKoH(pEpEeHIMI MOX0Xa Ha IMUPKYISIPHYIO PACCBHUIKY dJICK-
TPOHHOM TOYTHI, B XOJI¢ KOTOPOH OJHO COOOIICHHWE OTHPABIISCTCS HE OJHOMY
KOPPECIIOHICHTY, a OOJIBIION rpymie (Takue TPYIIbI Ha3bIBAIOTCS MenieKOHpe-
PeHYusMU WA SPYNNAMU HOBOCTEL).

OObIYHOE COOOITICHNE AJICKTPOHHOW MOYTHI MEPEChUTACTCS MO Y3KOM Iie-
MIOYKE CEPBEPOB OT OTIPABUTENS K ToiydaTemto. [Ipu 3ToM He mpeamonaraeTcs
€ro XpaHEeHHWE Ha MPOMEXKYTOUHBIX cepBepax. CooOIeHus, HampaBlIeHHBIC Ha
cepBep TPYMITBl HOBOCTEH, OTIPABIISIFOTCS C HETO Ha BCE CEPBEPHI, C KOTOPHIMU OH
CBsI3aH, €CJIM Ha HUX JTAaHHOTO COOOIIeHHs elie HeT. Jlanee mporiecc moBTOpseTCs.

Ha kaxxmom m3 cepBepoB MOCTYIMHUBIIEE COOOIICHWE XPAHHUTCS OTPaHU-
YeHHOE BpeMsi (OOBIYHO HENENI0), M BCE JKEJAIONIFMe MOTYT B TEUEHHUE 3TOTO
BPEMEHU C HUM O3HAKOMUTHCS.

Best cucrema tenekondepenmmii pa3oura Ha Temarnueckue rpymmbl. Ce-
rojiHsi B Mupe HacuuThiBalOT nopsaka 50 000Tematndeckux rpymnmn HOBOCTEH.
OHM 0XBaTHIBAIOT OOJBIIMHCTBO TEM, HHTEPECYIOIINX MACCHI.

OCHOBHO# TIPHEM HCTIOJIB30BaHMS TPYII HOBOCTEH COCTOUT B TOM, YTOOBI
3a/1aTh BOMPOC, OOpaImasch KO BCEMY MHUPY, M MOJIYYUTh OTBET WUIU COBET OT
TeX, KTO C 3THM BOIIPOCOM YK€ pa3zoOpancs. [Ipu 3ToM BakHO CIEIUTH 3a TEM,
qTOOBI COJIEpIKaHNEe BOTIPOCA COOTBETCTBOBAJIO TEME JTAHHOH TelIeKOH(EPECHIIHH.
[Tpu otmpaBke cooOmIeHn B TelIeKOH(DEPSHIIMHA MPUHATO YKa3bIBaTh CBOW al-
pEC DIIEKTPOHHOU MOYTHI JJIsl OOPaTHOM CBSI3U.
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Jliis paboThl cO cmy>k00ii TeneKOH(pEPEeHIUH CYIIEeCTBYIOT CIECIUATbHbBIE
KJIMEeHTCKUEe mporpammbl. Tak, Hampumep, npuioxenue Microsoft Outlook
EXpressykasanHoe BbIllI€ KaK IOYTOBBII KJIMEHT, IMO3BOJISIET padOTaTh TaKke U
co cimyx0oi TenexkoHpepeHuuil. s Havana pabOThl HAaJO HACTPOUTH MPO-
rpaMMy Ha B3aUMOJIEHCTBUE C CEPBEPOM I'PYII HOBOCTEW, OOPMHUTD <«IIOIHUC-
Ky» Ha OIpPEJEICHHbIE TPYNIbl U MEPUOJNUYECKH, KAK U AJIEKTPOHHYIO IOYTY,
MOJTy4aTh BCE COOOILEHUS, MPOXOIAIINE M0 TEME 3TOW Tpymnmbl. B 1anHom ciy-
4ae CJIOBO <JIOJNKCKAa» HE MPEIoiaraeT co CTOPOHbI KJIIMEHTa HUKaKuX 00s13a-
TEJNbCTB WIH TUIATEXKEH — 3TO MPOCTO YKa3aHHE CEpBEPY O TOM, YTO COOOIICHUS
[0 yKa3aHHBIM T€MaM HaJ0 JOCTABJIATH, & MO NPOYUM — HeT. OTMEHUTh MOJ-
IUCKY WM U3MEHUTh €€ COCTAB MOXKHO B JIFOOOM yJJOOHBII MOMEHT.

6.5.3.Cay:xxoa World Wide Web (WWW)

World Wide Web- 310 emunoe ungopmayuonnoe npocmpancmeo, co-
CTOAIIEE M3 B3aUMOCBSI3aHHBIX JJIEKTPOHHBIX JOKYMEHTOB, XpaHAIIMXCA Ha
Webeepsepax

Web-crpanuna. OtnenbHbie TOKYMEHTBI, COCTABIISIOIIUE NPOCHPAHCII-
6o WebmnaspBator Webempanuyamu. O6b9HO 3TO KOMOMHUPOBAHHBIA JTOKY-
MEHT, KOTOPBIA MOXET COJIEP>KaTh TEKCT, rpa@uuecKue WILTFOCTPAIUN, MYJIbTH-
MenuiHbIe U Ipyrue o0bekThl. [l coznanus Web-crpanuir ucnonb3yeTcs s3bik
HTML (HyperText Markup Languagesssix eunepmexcmogoii pazmemxu), KO-
TOPBIA NP MTOMOIIM BCTABJICHHBIX B JOKYMEHT Me208 OMHICHIBACT JIOTHYECKYIO
CTPYKTYpy AOKYMEHTA, yNpaBiseT (OpMaTHPOBAHUEM TEKCTAa M pa3MEIleHUEM
pa3nuuHbIX 00beKTOB. OT OOBIYHOTO TEKCTA TETH OTJIMYAIOTCS TE€M, YTO 3aKIIO-
YeHbI B yIJIOBbIE CKOOKHU. BOJBIIMHCTBO TEroB MCIMOJB3YIOTCS MapamMH. OTKPHI-
BAIOIIMIA TET ¥ 3aKPHIBAIOIINNA. 3aKPBHIBAIONINI TET HAYMHACTCS C CHMBOJIA «/»:

<CENTER>DTOT TeKCT I0J’KEH BhIPaBHUBATHCS 110 IIEHTPY 3kpaHa </CENTER>
<P ALIGN = "LEFT"> DT1oT TeKCT BBIpaBHUBACTCS 110 JIEBOM rpaHulle dkpaHa </P>
<P ALIGN = "RIGHT"> DTOT TeKcT BbIpaBHHBAETCS I10 MPaBOH TpaHMIe 3KpaHa </P>

CnoxHble Teru UMEIOT KPOME KJIFOYEBOIO CJIOBA JIONOJHUTENBHbIE ampu-
Oymul U napamempyl, NETATU3UPYIOIIHUE CIIOCO0 UX NMpuMeHeHus. Takum oOpa-
3oM, WebiokyMeHT npencTaBiseT co00il OOBIYHBINA TEKCTOBBIN JOKYMEHT, pa3-
meueHHbl Teramu HTML. Takue npokymenTsl Takke HaspiBaroT HTML-
O0okymenmamu i aokymentamu B gopmare HTML. Ilpu npocmorpe HTML-
JOKyMEHTa Ha 9KpaHe ¢ MOMOIIbIO Opay3epa TEru He 0TOOpa)karoTcs, U MOJIb30-
BaTEJIb BUJIUT TOJIBKO TEKCT, COCTABJIIOIIUI TOKYMEHT.
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Web-y3zen. I'pynnbel Tematnueckun oObenuHeHHbIX \Web-<TpaHuil Ha3bl-
Bator Webyzramu. Onur ¢pusnueckuii Web-<cepBep Moxer copepxaTh nocTa-
TouHO MHOTO WWeDb¥3710B, KaX10My M3 KOTOPBIX, KaK MPaBUIIO, OTBOJUTCS OT-
JICJTBHBIN KaTaJlOT Ha JKeCTKOM JIMCKE cepBepa.

Web-kanaabl. O0branbii Web+y3en BeimaeT uwHpOpMaIuio (3anporicH-
HBIN JOKYMEHT) TOJIBKO B OTBET Ha oOpalieHue KiareHTa. UToObl cieuTh 3a 00-
HOBJICHHEM OITyOJIMKOBAHHBIX MAaTEPHAIIOB, MOJIL30BATENb BBIHYKICH PETYIISP-
HO oOpamathkcs K gaHHOMY y3iy. CoBpemeHHas moxaens \Webyszia mo3Bossier
aBTOMAaTUYECKH B 3aJlaHHOE BpeMs IepeaaTh OOHOBJICHHYIO HH(OpMAIMIO Ha
KOMITHIOTEP 3aperucTpupoBaHHOro KimeHTa. Takue Weby3mbl, ciocoOHbIe ca-
MOCTOSITEIbHO MHUIIMAPOBATH MMOCTABKY WH(pOpPMAIINH, HA3BIBAIOT KAHALIAMU.

I'mnepcebuikn. OtinuuutenbHOM ocoOeHHOCThIO cpeabl WWW spsieTcs
HAJIMYUE CPEICTB Tepexoja OT OJHOTO JOKYMEHTa K JAPYroMy, TEMaTU4eCKd C
HUM CBSI3aHHOMY, 0€3 SIBHOTO yKa3zaHus ajapeca. CBs3p MEXKIy JTOKYMEHTaMHU
OCYILIECTBIIICTCS] TIPU TIOMOIIHU 2UNEpCcyblioK. 1 unepccolika — 3T0 BBIACICHHBIN
(parMeHT A0KyMeHTa (TEKCT WM WUTIOCTPAIHs), ¢ KOTOPHIM aCCOIMMPOBAH aJl-
pec apyroro Web-iokymenTa. [Ipu ucronb30BaHUM THIEPCCHUTKU (0OBIYHO IS
3TOro TpeOyeTcsi HABECTH Ha Hee yKa3aTelb MBIIIA M OIUH pa3 MICIKHYTh) MpPO-
UCXOJUT TIEPEX0J] MO TUIepcchbuike — oTKpbiTe Web-<Ttpanuiel, Ha koTOpyIO
yka3biBaeT ccbuika. [lepememenne mexny Web-siokymentamu nHaspiBaror \Web-
Hagueayueli. MexaHU3M THUIEPCCHUIOK TO3BOJISIET OPraHW30BaTh TEMATHYECKOE
nytemectBue mo WWWo6e3 ncnonp30BaHus aipecoB KOHKPETHBIX CTPAHUII.

CpenctBa npocmotpa Web. [Iporpammer s npocmotpa Web-ctpanw
Ha3bIBAIOT Opaysepamu. bpay3ep BBITIOTHIET OTOOpaKeHHE TOKyMEHTa Ha dKpa-
HE, PYKOBOJICTBYSCh TeTaMH, KOTOPBIC aBTOP TOKYMEHTa BHEIPUJI B €O TEKCT.
OcHoBHBIE PYHKITUN Opay3epoB CIIEAYIONIINE:

— yctaHoBieHue cBs3u ¢ \Web<epBepoMm, Ha KOTOPOM XPaHUTCS IOKY-
MEHT, ¥ 3arpy3Ka BceX KOMIIOHEHTOB KOMOMHUPOBAHHOTO JJOKYMEHTA,

— uHTepnperauus Teros s3pika HTML, dpopmatupoBanue u otobpaxkeHue
Web-ctpaHuIsl B COOTBETCTBHU C BO3MOXXHOCTSIMH KOMITHIOTEPA, HA KOTOPOM
Opay3ep paboTaer;

— TPEIOCTaBICHUE CPEICTB JJIsI OTOOpaXEHHUS MYJIbTUMEIUUHBIX U APY-
r'ux 00BEKTOB, BXOAMUX B cocTaB Web-crpanull, a Takke MexaHH3Ma paciiu-
pEHUsI, TIO3BOJISIONIEr0 HACTPAMBATh MPOrpaMMy Ha pabOTy ¢ HOBBIMH THUIIAMH
00BEKTOB;

— obecrieyeHrne apromaru3anuu moucka Web<Tpanunm u ympoumieHue
nocryna k Web-<Ttpanuiam, nmocemasumMcs paHee,

— MPEeIOCTaBIICHHE JOCTYNa K BCTPOSHHBIM WJIM aBTOHOMHBIM CPEJCTBaM
11 paboThI ¢ ApYyruMu cirysk0amu Internet.
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Aapecanys I0KYMEHTOB. [ UIIEpTEKCTOBAs CBA3b MEXAY MUJUIMAPAAMHU
JIOKYMEHTOB, XpaHsIIMXcs Ha cepBepax Internet,ssisieTcss OCHOBOM CyIECTBO-
Banus npoctpanctBa WWW OpnHako Takasi CBA3b HE MOTJIa Obl CYIIECTBOBATH,
ecyi Obl KaXJbld TOKYMEHT B 3TOM MPOCTPAHCTBE HE 00J1a/1ajl CBOUM YHUKAIb-
HBIM aJipecoM. Azpec iro6oro (aiina B rnodansHOM cetu Internetonpenensercs
YHUpuyuposanHvim ykazamenem pecypca — URL.

Anpec URL cocrout u3 Tpex yacTeil, pa3ieJI€eHHbIX TOUKaAMHU:

1) ykazanmue ciryk0bl, KOTOpasi OCYIIECTBIISIET JOCTYI K JAHHOMY PECypcy
(0OBIYHO 0003HAYACTCS UMEHEM MPOTOKOJIa, COOTBETCTBYIOMIETO JAHHOM CITyX-
0e). Tak, Hanpumep, misa ciyx061 WWW takoBbiM siBiisieTcst ipotokost HTTP
(HyperText Transfer Protocel npomoxon nepedauu eunepmexcma). Ilocie
UMCHH MIPOTOKOJIA CTABUTCS JABOeTOUME (:) M JIBa 3HAKA «/» (Cier):

http://...

2) yKa3aHue 0OMeHHO20 UMeHU KOMITbIoTepa (cepBepa), Ha KOTOPOM Xpa-
HUTCS TaHHBIA pecypc:

http:/Avww.abcde.com.

3) yka3zaHue MOJHOTO IMyTH JOCTyNa K (ailyly Ha JaHHOM KoMIibloTepe. B
Ka4eCTBE Pa3JICIIUTENS UCTIOIb3YETCSI CHMBOJT «/>:

http://www.abcde.conifiles/New/abcdefg.zip

[Tpu menmuke Ha rumepcchiike, coaepxameir URL, Opaysep moceutaer 3a-
IpoC JUIsl IOMCKA U JIOCTaBKHU Pecypca, YKa3aHHOrO B CCbUIKe. Eciu 1Mo Kakum-To
NpUYMHAM OH HE Hail/ieH, BBIJAETCA COOOIIEHHUE O TOM, YTO Pecypc HEAOCTYIEH
(BO3MOXHO, YUTO CEpBEP BPEMEHHO OTKJIFOUCH WIIM H3MEHUIICS aJJpec pecypca).

[IpeobpazoBanue aapeca URL B mudposyto ¢opmy IP-aapeca mpounsso-
TuT ciryk0a umeH qomeHoB (DNS.

6.5.4.Cny:x0a umen nomenoB (DNS)

YesoBeky HEyZI00HO paboTaTh ¢ YHCIOBBIM MpejacTaBieHueM IP-ampeca,
3aTO JIOMEHHOE UMsI 3alIOMUHAETCS JIETKO, MOTOMY YTO, KaK MPaBHIIO, 3TO UM
coJiepKaTeIbHOe.

ABTOMaTHueckas paboTa CEpBEpPOB CETH OPraHW30BaHA C UCIIOJIb30BaHU-
€M YHUCJIOBOTO ajipeca. biaromaps eMy nmpoMeKyTOYHbIC CEPBEPBI MOTYT OCYIIIC-
CTBJIATH TIEpe/auy 3alpocoB U OTBETOB B HYXXHOM HAlpaBJICHUH, HE 3Hasl, IJIC
UMEHHO HaXOJSITCS OTIPABHUTENb U TOIydaTelb. [103TOMy HE0OX0IUM MepeBo/T
JIOMEHHBIX UMEH B CBsI3aHHbIE ¢ HUMU |P-agpeca. OTUM U 3aHUMAIOTCS CEPBEPHI
cnyx0b1 umen gomenoB DNS (Domain Name Syst@nBamnpoc Ha monyudeHue
OJIHO¥ W3 cTpaHuIl cepBepa Www.abcde.confycioBHbli aapec) cHayana oOpa-
oarpiBaeTcs cepepoM DNS u nanee on mampasmsiercst mo |P-agpecy, a He 1o
JTOMEHHOMY UMEHH.
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6.5.5.Cay:x0a nepenaun gaiinon (FTP)

[Tpuem u nepenava (ailIoB COCTABISAIOT 3HAUUTEIBHBIN MPOLIEHT OT MPO-
yux Internetycnyr. HeobxonuMocTs B epenaue (aiioB BO3HUKAET, HAIPUMED,
npu npuemMe (aityioB mporpamm, Npu MepechUIKe KPYIMHBIX TOKYMEHTOB, a TaKXKe
pu mepenaye apXvMBHBIX (aiIoB, B KOTOPBIX 3alaKOBaHbI OOJbIINE OOBEMBI
nHpopmaruu.

Cnyx6a FTP nmeer cBou cepBepbl B MUPOBOIl CETH, HA KOTOPBIX XPAHATCS
apxuBbl JaHHBIX. CO CTOPOHBI KJIHMEHTA ISl paboThl ¢ cepBepamu FTP moxer
OBITh YCTAHOBJICHO CIEIMAIBHOE MPOTrpaMMHOE OOecreueHue, XOTs B OOJIBIINH-
ctBe ciydaeB Opaysepsl WWWo01anaroT BCTpOSHHBIMU BO3MOKHOCTSIMH, pea-
JU3YIOMIMMH TIpOocTeiiue onepaiuu npotokona FTP, Hanpumep, 3arpy3ky ¢aii-
JIOB C cepBepa.

ITporokon FTP paboraer ogHoBpeMeHHO ¢ aAByMs 7CP-coOeTMHEHUSIMH Me-
Iy CepBEpPOM M KIHEHTOM. I1o ogHOMY cOoeTMHEHHIO MIET mnepenavya JaHHbIX, a
BTOpPOE COEIMHEHUE UCTIONB3YeTCs Kak ynpasistoniee. [Iporokon FTP npegocras-
JISIET CepBEpPYy CPEeACTBa Al HICHTU(UKAIIMHY OOpaTUBIIETOCs KIMEHTa. DTHUM Yac-
TO MOJIB3YIOTCS KOMMEPYECKHE CEPBEPBI U CEPBEPBI OIPAaHUYEHHOIO J0CTYyIa, MO-
CTaBIISIIOLIME HMH(DOPMALIMIO TOJIBKO 3apETHCTPUPOBAHHBIM KJIUEHTaM, — OHH
BBIJIAIOT 3aIIPOC HAa BBOJ, UIMEHHU TOJIL30BATENS M CBSI3aHHOTO C HUM maposist. OHa-
KO CYIIECTBYIOT U JAeCATKU Thicsiy FTP-cepBepoB ¢ aHOHUMHBIM JOCTYIIOM JUISI
BCEX JKenawmux. B aToM ciydae B KauecTBE MMEHM MOJb30BaTeNsl HA/l0 BBECTH
CJIOBO ANONYMOUSA B KadyecTBE MApOJId 3a4aThb aapec DJIEKTPOHHOM IouThl. B
OOJBIIIMHCTBE CIIyYaeB MPOrpaMmbI-KineHThl F TP nenator 3170 aBTOMaTn4ecku.

6.5.6. 1CQ

Ota cmyk0a mpeaHa3HaYeHa ISl TIOMCKa ceTeBoro |P-ampeca uenoBeka,
TIOJIKJTFOYEHHOTO B TaHHBIA MOMeEHT K Internet.Heo6xonuMocTs B 1mo100HOM yc-
JyTe CBs3aHA C TeM, YTO OOJBIIMHCTBO TOJH30BaTENICl HE MMEIOT MOCTOSHHOTO
IP-anpeca. HasBanue ciayxObl siBIsIeTCs akpoHUMOM BbeipakeHus | seek you- s
mebs uwyy. J{ns monap30BaHUS ITOW CITy)KOOW HAI0 3aperHCTPUPOBATHCS Ha €e
nerrpaibHoMm cepepe (http://www.icq.CON 1 ToyYuTh MEPCOHABHBIA HICH-
tudukanmonnsii Homep UIN (Universal Internet Numbégr Ipu xaxxnom mon-
KmoueHnu K Internetnporpamma ICQ, ycraHoB/IeHHas Ha KOMITBIOTEpE, OTpe/ie-
Jsiet Tekymui |P-aapec i cooOmiaeT ero eHTpaibHON ciIyk0e, KOTopasi, B CBOIO
ouepe/ib, OTOBEIACT MAPTHEPOB 10 KOHTakTaM. Jlajee mapTHEphI (€ciau OHU TO-
e SBJISIOTCS KIMEHTAMH JIAHHOM CITy>KOBI) MOTYT YCTAaHOBUTH C HY)KHBIM IOJIb-
30BaTeNeM MpsMYI0 CBs3b. [Iporpamma mpenocTaBisieT BO3MOXKHOCTb BbIOOpa
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peKUMa CBSI3U («TOTOB K KOHTAKTY»; <IIPOITY HE OCCIIOKOWTH, HO TOTOB MPHHSTH
CPOYHOE COOOIIIEHUE»; <BAKPHIT ISl KOHTaKTa» W T.11.). [locie ycraHoBIICHUS
KOHTaKTa MPOUCXOIUT TIPSIMOE OOITICHHE B PEKUME PEATHHOTO BPEMEHH.

Kpome toro, Homep UIN MoxkHO cOOOIIMTH MapTHEpaM IO KOHTaKTaMm, U
torga cimyxk0a ICQ mpuobperaer xapakrep Internetaeiimxepa. 3uas Homep UIN
napTHepa, HO He 3Has ero TeKymuil |P-anpec, MOXKHO uepes ieHTpalbHbII cepBep
CITy’KOBI OTITPABUTH €My COOOIIIEHUE C TTPEITIOKEHUEM YCTAHOBUTH COSTMHECHUE.

6.6. Ilouck mndopmauun B Internet

6.6.1.bpay3ep Microsoft Internet Explorer

Kak yxe oTMewanoch BbIlI€, MPUIOKEHUE, TTOCPEACTBOM KOTOPOTO BBI-
nojasercs npocmorp WWW HaseiBaetes Webépaysepom. Hanbornee nzBectHbie
opaysepsl — Internet Explorerxommanus Microsoft), Netscape Navigatokdu-
nanus Netscape Communications)Opera kommanus Opera Software).

[Tomumo WWW 6pay3epsl 1omyckaroT oOpalieHue K JAPYyruM ciayxk0am
Internet tenexondepennnu Usenetdaiinoseim apxusam FTP u p.)

Jlns u3ydenust BeiOepeM Opaysep Internet Explorems coobpakenuii ero
0c000#1 pacrpoCTpaHEHHOCTH.

Jlns 3amycka Opaysepa Internet ExplorermoxHo ucmosib30BaTh SPIIbIK
Internet Explorersa Pabouem crone wnm I'maBHoe Mmento ([lyck — Ilpoepam-
mol - Internet Explore). Kpome Toro, mporpamma 3armyckaercss aBTOMaTHUECKU
IIPH MOTIBITKE OTKPBITH TOKYMEHT INternetuim nokansHblid JOKyMEHT B (hopMate
HTML.

Ecmu coenqunenue ¢ InternetorcyrctByeT, TO mocie 3amycka mporpaMMbl
Ha JKpaHe MOSBUTCS JUAIOTOBOE OKHO JUIS YIPABJIEHUS YCTAaHOBKOW COeIMHE-
Husl. [Ipy HEBO3MOKHOCTH yCTaHOBUTH COCIMHEHUE COXPAHSIETCS] BOZMOKHOCTh
IPOCMOTpPa B ABMOHOMHOM pedicuMe paHee 3arpykeHHbx \Web 10KyMeHTOB.
[lpr HanMuUMU COETWHEHUS, MOCJE 3allyCcKa MPOrpaMMBbl, Ha DKpaHE IMOSBUTCS
TaK Ha3bIBaeMasi HauaibHAs CTPAHUIIA, BHIOpaHHAs IIPU HACTPOITKE TPOrPaMMBI.

OtkpoiTHe u mnpocmoTp Web-crpanmu. IIpocmarpuBacmas \Web-
CTpaHHIIa OTOOpakaeTcsi B paboueii oosactu okHa Internet Explorerllo ymoirua-
HUO BOCIIPOM3BOMTCS BCE €€ COJIEPIKUMOE, BKITIOYAsk TpaduecKie WILTIOCTPAIUN
Y BCTPOCHHBIC MYJIbTHMEIUIHBIE OOBEKTHI. YTIPaBICHUE POCMOTPOM OCYIIIECTB-
JSIETCSL TIPH TIOMOIIM CTPOKH MEHIO, IMaHEeIe WHCTPYMEHTOB, a TaK)KE aKTUBHBIX
9JIEMEHTOB, IMEIOIIUXCS B OTKPHITOM JJOKYMEHTE, HAIIPUMED 2UNEPCCHLIOK.
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Ecmu URL-anpec Web-ctpanunst n3BecTeH, ero MOKHO BBECTH B CTPOKE
Aodpec n Haxath knasuily Enter . Crpanuna ¢ ykazaHHbIM aJpecoM OTKpPbIBa-
eTcst BMecTO Tekyuie. Hanmnuue cpencTtBa aBTO3aloOMHEHUS apECHON CTPOKU
YIPOILAET IMOBTOPHBIM BBOJ agpecoB. BBOAMMBIN anpec aBTOMAaTHUYECKU CPaB-
HUBAeTCs C aapecamu paHee mpocMmarpuBasimxcs Web-crpanun. Bee moaxo-
JSIIMe agpeca 0TOOpakatTCs B paCKphIBAIOIIEMCsl CIIMCKE CTPOoKU Adpec. Eciu
HYKHBIM aJpec ecTh B CIIMCKE, €r0 MOYKHO BbIOpATh KJIaBHILIAMU U , no-
cie uvero HaxaTh kiasumry Enter . Ilpu oTcyTCTBHM HY>KHOrO ajpeca BBOJ
IPOAOJDKAIOT KaK OOBIUHO.

Hapuranus B Internetyamie BoinonHsieTcss He myteM BBoja aapeca URL, a
MIOCPEACTBOM HCHOJIB30BaHUs cunepccwvliok. [Ipu orodpakennn Web-crpanuiisr
Ha HKpaHe THIEPCCHUIKU BBIACISIOTCS IBETOM (OOBIYHO CHHHMM) M TOJYEpKUBA-
HueM. [Ipu HaBeneHUH ykas3aTessl MBIILY Ha TMIIEPCChUIKY OH IpUHUMAET Gpopmy
KHCTH PYKH, a caMa THUTIEPCChUIKA MPH COOTBETCTBYIONICH HACTPOMKe Opaysepa
m3Menser 1BeT. Aapec URL, Ha KOTOpBIN yKa3bIBaeT CChUIKA, OTOOPA’KAETCs B
CTpOKe cocTosiHHs. [Ipw mIeryke Ha THUmepcchuike cooTBercTByromas Web-
CTpaHMIIa 3arpyXaercs BMecTo TeKyule. Eciu runepecplika ykaspIBaeT Ha MMpo-
U3BOJIbHBIN (haili1, ero 3arpy3ka mpoucXoauT o npotokony FTP.

Ha Web-<tpanunax MoryT Takke BCTpedaTbesi rpad)uieckue CChbUTKU (TU-
IIEPCCHUIKHU, TPE/ICTABICHHBIE PUCYHKOM) M H300paKeHHS-KapThl, 00BEIHHSIO-
II1€ HECKOJIBKO CCHUIOK B PaMKaX OJHOTO M300pakeHus.

JIoTOTHUTENBHBIE BO3MOXHOCTH HCIOJB30BAHUS THIEPCCHIIOK IMPEoc-
TaBJISIET UX KOHTEKCTHbIE MEHIO. UTOOBI OTKPBITH HOBYIO CTPaHMILY, HE 3aKphl-
Basl TEKYLIEH, MPUMEHSIOT KOMaHAy OmKpbimb 6 Ho6oMm OKHe. B pe3ynpTaTe OT-
KpbIBaeTCs HOBOE€ OKHO Opaysepa. Aznpec URL, 3amaHHBI CCBIIKOM, MOKHO
OMECTUTh B Oy(dep oOMeHa mpu moMomm KoMaHasl Konuposams sapavik. Ero
MO’KHO BCTaBUThH B I10JI€ CTPOKU A0pec UK B THOO0N Ipyroi JOKYMEHT IS 1O-
CJIETYIOIIETO UCIIOJIb30BAHMUS.

Jpyrue onepauuu, OTHOCSIIHMECS K TEKYLIEH CTpPAHMIE U €€ 3JIEMEHTaM,
TaK)Xe YJOOHO OCYLIECTBIATh YEPe3 KOHTEKCTHOE MEHI0. Hampumep, pUCyHOK,
UMEIOLINICS Ha CTPAHULIE, MOXKHO:

— coxpaHuTh Kak Qaitn (Coxpanums pucynok kax);

— HUCIMOJIB30BaTh Kak (oHOBBIA pucyHok (Coeramv pucynkom paboueco
cmoaa) WM Kak akTUBHBIN 371eMeHT (Coxpanums kak snemenm pabo4ezo cmoiaq).

Ecnu prucyHOK BhIMONHSAET QYHKIUU rpaduuecKoil CChUTKH, K HEMY MOXK-
HO NPUMEHATh KaK KOMaH/bl, OTHOCSIIMECA K U300paXEHUI0, TAK U KOMaH/bI,
OTHOCSIIIMECS K CCBUIKE.
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I[Ipuembl ynpasieHusi Opay3epom. HeoOxonauMocTh ompeaeneHHBIX
nercTBuid B xone npocMoTpa nokyMeHtoB WWWuacTo nukTyercs caMum Xo-
oM pa0oThl. B Takux ciydasx ygoOHO MCIOJIb30BaTh KHONIKHU MAaHEIU HUHCTPY-
MeHTOB Qbbiunsie knonku (puc. 6.1).

‘ =2 Hazag

-

= - D & | Qnonck Gavstpannos FMeana (4 BN S A - |

Puc. 6.1.1Tanens uHCTpyMEHTOB OOblYHBIE KHONKU

JUi TOoro 4To0bl BEPHYTHCA K CTpaHHUIE, KOTOpas MpocMaTpUBallach He-
KOTOpOE€ BpeMs Ha3al, UCIONb3YIOT KHONKY Haszao [=H=maa [+ Yrogm BO3Bpa-
TUTBCA HAa HECKOJIBKO CTPAHUIl Ha3al, MOXKHO HCIIOJIb30BaTh NPUCOEANHEHHYIO
K HEW KHOIIKY pacKpbIBarolerocsi cnucka. OTMEHUTh AEMCTBUS, BBIIOJHEHHBIE

MIpU TTOMOIIM KHOTIKU Hazaod, mo3BoJisieT KHONKa Bneped .
Ecnu nporiecc 3arpy3ku cTpaHMIlbI 3aTSHYJICS WM HEOOXOAUMOCTh B HEl

oTHajla, MCHOJIB3YIOT KHONKY Ocmanosums @] 3anoBo 3arpy3uth Web-
CTpaHMIly, €CJIM €€ 3arpys3ka Oblja MpepBaHa WM COAEp)KaHUE JOKyMEHTa W3-

=
MEHUJIOCh, MO3BOJIAET KHOMKAa (OOHO8UMb 8], dro6w: HEMEJJICHHO 3arpy3uTh
HaYyaJIbHYIO CTPaHHUIly, C KOTOpOH Opay3ep OOBIYHO HAYMHAET paldoTy, MOIb3Y-

IOTCSI KHOIIKOM /[omoti .

Co3nmath HOBOE OKHO, COXPaHUTh OTKPBITHIA JIOKYMEHT Ha CBOEM KOMITHIOTE-
pe, pacredararb €ro, BKIIOUUTH WM BBIKIIOUNTH PEKUM aBTOHOMHOW pabOTHI, a
TaKXe 3aBEPIIUTH padOTy C MPOTrPAMMOIl O3BOJISIIOT KOMaH Ikl MEHI0 Daii.

Konupopanue pparmeHTOB HOKyMeHTa B Oydep oOMeHa U MOUCK TEKCTa
Ha Web-ctpanuiie ocymecTBISIOTCS TIPU TIOMOIIY KOMaHI MeHIo /Ipagka.

BxurodueHre u BBIKITIOUEHHE OTOOpPaKEHHS CIIY)KEOHBIX 2JIEMEHTOB OKHA
(maHese MHCTPYMEHTOB, JOIOJHUTEIBHBIX MaHENIeH, CTPOKH COCTOSIHHS), BbI-
6op mpudTa 1 KOAUPOBKU CUMBOJIOB OCYIIECTBISIOTCS Yepe3 MeHI0 Buo.

Benenne crimcka peryssipHO MOCEIIAEMBIX CTPAHMIl U OBICTPBIA OCTYI K
HUM OCYIIECTBIISIIOTCS uepe3 MeHIo M36pannoe. Ilepexon K UCMOIB30BAHUIO MPO-
rpaMM JuIsl paboThI ¢ IpyTuMH ciyk0amu Internet,a raxxe HacTpoiika Opaysepa
OCYILIECTBIIAIOTCS uepe3 MeHto Cepauc.

Pabora ¢ HeckoJIbKMMH OKHaMH. Hepenko BO3HHWKAaeT HEOOXOAUMOCTh
OTKpBITh HOBBII Web+10kyMeHT, He 3aKpbIBasi TEKYIIHUH, HAIPUMED, B TEX CIIY-
qasx, KOrJa TEKYIIHA TOKYMEHT COJIEPKUT CITUCOK MHTEPECHBIX CCHIIOK. UTOOBI
OTKPBITH HOBOE OKHO mporpammbl Internet Explorerpcmnons3yroT KoMaHIy Me-
HI0 Daiin - Cozdame — Oxno. Kaxnoe okHo oToOpaxaer cBoit WebokymenT u
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MOJKET HCIOJIb30BaThCSI CAMOCTOATEIbHO. B yacTHOCTH, CIMCKU KHOTIOK Hazad
U Bnepeo 0OHOBIISIIOTCSI B KaXKJJOM OKHE MHJIMBUIyaJIbHO. 3aKphIBATh OKHA MPO-
rpamMmel Internet Exploresmosxuo B 11000M mopsiake.

Ipuem daiinoB u3 Internet. I'mmepcceuiku, umerommecs Ha Web-
CTpaHHUIaX, MOTYT YKa3bIBaTh Ha JJOKYMEHTHI pa3HbIX TuUmoB. Eciau Opaysep He
CIOCOOCH 0TOOpaXKaTh (hailyibl ONpeIeICHHOTO THIa (HAalpuMep, MCIIOTHICMbIE
(aisiel ¢ pacuMpeHreM .exe, apXUBBI .ZIP U TIp.), HHULIUUPYETCS MPOIIECC 3a-
IPy3KH JaHHOTO (pailyia Ha KOMITBIOTED.

[Tporpamma Internet Exploresanyckaer macrep 3arpy3ku daiiia, Ha mep-
BOM 3Tare paboThl KOTOPOTro TpeOyeTcs yKas3aTh, CIEAYET U OTKPBITH (haili uiu
COXpaHUTh ero Ha aucke. OTKpeITHE (hailia MmoapazyMeBaeT 3arpy3Ky ero B Ka-
TAJIOT BPEMCHHBIX (DaliIOB M HEMEIJICHHBIM 3amyCcK (€CJIM 3TO HCHOJIHICMBI
(aiis1) WM OTKPBITHE C MOMOIIBIO MPOTPAMMBI, KOTOpas MpeIHa3HAYCHA IS
paboThl ¢ ¢aitmamu 3TOro TUMa. Takoil MoIX0 OTKPBIBAET IMyTh HA KOMIIbIOTEP
st HebezonacHoi mHpopmaruu. Hamexxnee BrIOpaTh coxpaHeHue Qaitma Ha
nucke. B aToMm ciiydae TpeOyeTcst BbIOpaTh Marky, B KOTOPOW ClIeyeT coxXpa-
HUTH (ai.

Xoxa 3arpy3ku (Qaitna otoOpaxkaeTcsi B CHEIHAIbHOM OKHE 3arpy3KHu.
[Tporecc 3arpy3ku (aiina He MPEMATCTBYET MapajuieibHoMy mpocmotpy Web-
CTpaHMI] WJIK JPYTUM olnepauusm B Internet.

3arpy3ky ¢aiina MOKHO MpepBaTh B 000 MOMEHT MPHU MOMOIIY KHOTIKU
Ommena.

6.6.2.PexoMeH1aiu 10 NOUCKY HH(OPMAIIUH

Web-ipocTpaHcTBO OTiHYaeTcs TUTAHTCKUMU pa3Mepamu. Haiftu B 3ToM
IPOCTPAHCTBE UMEHHO TO, YTO HYXKHO, NPEJCTABISETCS BECbMa CIOKHOM 3aja-
yeil. [Tomomp B moncke HyKHONH MH(POpPMALMU OKa3bIBAIOT Pa3HOOOpa3HbIE MO-
VICKOBBIE CUCTEMBI.

[TouckoBasi cuctema MpeACTaBIseT COOOW crienuanu3upoBanHbii \Web-
y3en. [lonp3oBarens cooOmaeT NOUCKOBOM CUCTEME TAHHBIE O COAEPKAHUH UC-
xomoit Web-<crtpanunebl, a cuctema BeIJaeT eMy CIIMCOK THIIEPCCHIIOK Ha CTpa-
HUIIBl, COOTBETCTBYIOLIME 3ampocy. Hambomnbiiyto momynsipHOCTh NpHOOpenu
3TO ITOMCKOBBIE KATAJIOTH U ITOMCKOBBIE YKa3aTelu.

ITouckoBbie karajioru. [[onCkoBbIE KAaTalOTH YCTPOEHBI MO TOMY K€
OPUHIUIY, YTO U TEMATHYECKHE KaTaJoru KpynHeIXx OuOsmorek. Ha ocHOBHOIM
CTPAaHMIIE ITOMCKOBOI'O KaTajora pa3MeIleH COKPAIEHHBIN CIIUCOK KPYIHBIX Te-
MaTUYECKUX KaTeropuil. Kaknas 3anuce B CIIMCKE KaTErOpUi — 3TO TUIIEPCCHLI-
ka. [Ilen4ok Ha HEH OTKPBIBAET CJIEAYIOLIYIO0 CTPAaHHUIy IMOMCKOBOIO KaTajiora,
Ha KOTOPOM JIaHHas TeMma IMpejacTaBiieHa nmoapoodnee. [lenuok Ha Ha3BaHUM Te-
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MBI OTKPBLIBACT CTPAHUIY CO CIIMCKOM Pa3aciioB. HpOI[OJDKaSI IOTrpy>KCHHUC B TC-
My, MOXHO JOMTH 10 CIHCKa KOHKpeTHBIX Web-crpanui u BeiOpaTh cede TOT
pecypc, KOTOPBIN JyqIIe MOAXOAUT JJIs PEIIECHUS 3a1auH.

Tlouckoevie mawunsl. B MONCKOBBIX MalllMHaX MMPOUCXOOAUT aBTOMATHUYC-
CKHH TIPOCMOTP, 0TOOP U copTUpoBka HOBBIX Web-<crpanui 6e3 yuacTus yeso-
Beka. OCHOBHOM MPHUHIMI PaOOTHI MOMCKOBOM MAIIMHBI 3aKII0YAETCS B MOUCKE
WebpecypcoB 1o karwouegvim crosam. Ilonbp30BaTeNb OMUCHIBAET UCKOMEBIH pe-
CypC € MMOMOHIBIO KJIKOYCBLIX CJIOB, ITOCJIC YCro AACT 3aldHHUC HA ITOUCK. ITownc-
KOBas CUCTCMaA aHAJIM3UPYCT JAHHBIC, XPAHAIIHUCCA B cBOEH 68,36, N BbBIAACT CIIN-
COK Web-CTpaHI/IH, COOTBCTCTBYHOIIUX 3allpOCy. Bmecte ¢ TUnepCCblJIKaMHA
BBIJIAIOTCSl KPATKUE CBEIECHUSA O HAUJEHHBIX peCypcax, Ha OCHOBAaHUU KOTOPBIX
MI0JIb30BATEIb MOXKET BHIOPATh HYKHBIE €My PECYPCHI.

CCFOI[HSI B MHUPC CYHICCTBYCT OI'POMHOC KOJMYCCTBO ITOMCKOBBIX MAIIWH.
Bepimny crivcka 3aHAMarOT OKOJIO JIBYX JICCATKOB 3apyOexHbIx crcteM: Alta Vista
(www.atavista.com), Excite (www.excite.com), Fasash (www.alltheweb.com),
Gol/Infoseek (www.go.com), Google (www.google.coriBot (hotbot.lycos.com),
Lycos (www.lycos.com), Netscape Search (searchcaymscom), WebCrawler
(www.webcrawler.comiy 1p. B Poccru Taxoke MeeTcst HECKOJIBKO IMTOMCKOBBIX yKa-
BaTCHeﬁ, N3 KOTOPbIX HanOoJIee KPYIIHBIMM M ITIOITYJIIPHBIMU SBJIAFOTCA CIICAYIOIIME!
Anopt2000 (Www.aport.ru)index (www.yandex.ruy Rambler (www.rambler.ru).

Pexomenaauuu no npuemMam 3¢ppexTuBHOrO nmoucka. /[ns nposeneHus
pe(l)epaTI/IBHOFO IMOMUCKa, Korga TéMa 3aJaHa JOCTATOYHO HIMPOKO, PCKOMCHOY-
€TCA IIOJIB30BaThCA ITIONCKOBBIMH KaTraJloraMy, TaKuUMH KakK Yahoo!
(www.yah00.com).2To M03BOJIMT OBICTPO YCTAHOBUTH MECTOIOJIOKEHUE OC-
HOBHBIX IICPBONCTOYHHUKOB. HpI/I O3HAKOMIJICHUM C IICPBOUCTOYHUKAMU CIICAYCT,
MMpEKIAC BCCro, YACIATH BHUMAHUC MIOHATUIHON Oa3e. 3HaHHE OCHOBHBIX ITOHS-
THH U TEPMHUHOB TO3BOJUT NEPEHTH K YriayOJEHHOMY IOHMCKY B TOMCKOBBIX
yKa3areisix € HCIIOJb30BAHUCM KIIHOYCBLIX CJIOB, HaI/I6OJ'Iee TOYHO XapaKTCPH-
3YIOIIUX TEMY.

HpI/I HaJIMIWU IICPBUIHBIX CBCI[GHI/Iﬁ Mo TCMC IIOUCKA, IOKYMCHTBI MOKHO
Pa3bICKUBAThL C IMOMOIIBIO IMOMCKOBBIX MAIlIHH. HpI/I 9TOM CJICOAYCT pa3jinvdarb
IMPUEMBI npPOCMoco, pACUUpPEeHHO20, KORIMEKCMHO20 U CREYUATIbHO20 NOUCKA.

[Mon npocmuim nouckom nounmaercs nouck Webpecypcos mo ogHOMY
NJIN HECKOJIBKUM KJIHOYCBBIM CJIOBaM. HeI[OCTaTOK IMPOCTOIr0 IMOMCKa 3aKJIro4da-
€TCA B TOM, 4TO OOBIYHO OH BbIAACT CJIMIIKOM MHOT'O JOKYMCHTOB, CPCIHU KOTO-
PBIX TPYAHO BBIOpATh HanboJIee MOIX0IAIINE.

HpI/I HCIIOJIB30BAHUM paciuuperHnoco noucka KiIr04CBbIC CJIOBA CBA3BIBAIOT
MEXKJy cOo0O0i omepaTopaMu JOTUYECKUX OTHOIICHUH. PacmimpeHHBIN MOouck
MNPpUMCHAIOT B TCX CIIydasaX, KOrda IIPHUCMBI ITPOCTOTO IMOHUCKA AAKOT CIHNIOKOM
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MHOTO pe3yJbTaToB. C TOMOIIBI0 JIOTHYECKUX OTHOIIECHUN TTOMCKOBOE 3a/IaHHEC
bopMHPYIOT Tak, 4TOOBI OOJIEEe TOYHO JETATM3UPOBAThH 3aJIaHUE W OTPAHUYHTH
o0nacth 0TOOpa, HAIPUMED, 10 J1aTe MyOIUKAINH UK 110 THITY TaHHBIX.

Konmexcmmuuiti nouck — 3To oucK 1o TouHoi ¢gpaze. OH ya06eH 11 pe-
dbepaTuBHOTO MOMCKa WHGOPMAITMH, HO JOCTYIEH JAJIeKO HE BO BCEX IOWCKO-
BBIX CHCTEMaX.

Cneyuanvhulil nouck PUMEHSIOT TIpu po3bicke Web-ctpanur, coaepxa-
X CCBUIKM Ha 3amaHHble anapeca URL, a taxxe conmepkammx 3aJaHHbIE JaH-
HBIC B CITYKEOHBIX TMOJISIX, HAIPUMED, B TI0JIE 3aT0JI0BKA.

PexoMeHganum nmo MCnoJib30BaHUIO MOMCKOBBIX cucTeM. J[ns mpoBe-
JICHUSI HAYYHBIX MMOMCKOB PEKOMEHIYETCS TIOJIb30BATHCS MMOMCKOBOM CHUCTEMOM
Northern Light (www.northernlight.compra cucrema umMeeT OUH U3 JTyUIITUX
ko3 dunuentoB oxsata WebiipocTpancTBa, U ee agMUHUCTpalMs TpUaract
CHEIHMAIbHbIC YCWIHSA ISl TOAJMCP)KaHHUS aKTYalbHOCTH CBOMX YKa3aTeJew.
Kpome Toro, cucrtemMa yaadHo codeTaeT CBOMCTBA MOMCKOBOTO KaTajora W Io-
UCKOBOW MammuHbl. [lo Hanbosee MOmysIpHBIM TeMaM B HeW MOXXHO HaWTH CIie-
IIMabHBIC pa3fielibl KaTaJo)KHOTO THIA — OHM HasbiBatoTcs Special Editionsa
MIOJITOTABIMBAIOTCS BPYUHYIO. J[OTIOJIHUTENBHO CHCTEMa MPEIOCTaBIIsACT TLIAT-
HBIC YCITYTH MO TIOCTABKE aKTyaJbHbIX HAYYHBIX TOKYMEHTOB. OHH HaXOSATCS B
pasaene Special Collection

CaMbIM OOJBIIIM MTOMCKOBBIM yKa3aTelleM 00JiajjacT MOMCKOBAasi CUCTEMA
Fast Search (www.alltheweb.comcero 3a oxuH roj ocie 3amycka 3Ta IMouc-
KOBasi CHCTEMa BBIIIIA HA TIEPBOE MECTO B MUPE 1O 00beMy MPOUHICKCUPOBaH-
HOTO TIPOCTPAHCTBA.

Hctopudeckn ogHOW W3 HambOojee MOMYyJISPHBIX CUUTACTCS IMOMCKOBAs
cuctema Alta Vista (www.altavista.com).

B Poccnn B HacTosmee Bpemsl IEUCTBYIOT TPU NPUMEPHO OAMHAKOBBIX 110
MOIITHOCTH TOMCKOBBIX ykaszaTtens: Rambler (www.rambler.ru)u SIndex
(www.yandex.ru) Bce onu 0011a/1at0T IPUMEPHO OJTMHAKOBBIM <GHAHHUEM» O pe-
cypcax poccutickoro cektopa WWWhu pabotarotr nqoctatouHo ObicTpo. Cucremy
Anopt2000 y1o6HO MCTONBb30BaTh B ONEpALMAX MPOCTOro Moucka. B aToi cuc-
TEME MPHUHATHI CHIEIHAIbHBIC MEPHI TI0 YCTPAHEHHIO TyOJIMKATOB, yIAICHUIO HE-
aKTyaJbHBIX CCBUIOK, HATJISTHOMY MPEACTABICHUIO Pe3yIbTaToB moucka. Cucre-
ma Ramblermo cBoeii cytn siBisiercss He TOJIBKO MOMCKOBOW, HO M BBITIOJHSET
¢byukuun ynoonoro Webioprana. Cucremy SIndex ynoOHO MCHOIB30BaTh MPH
(GbOpMUPOBAHUH CIIOKHBIX MMOUCKOBBIX 3aJaHUM, TIOCKOJIBKY OHa 00JaaeT Hau-
OoJiee THOKUM SI3BIKOM JIJISl pACIIMPEHHOTO MTOWCKA.
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IK3AMEHALIMOHHBIE BOITPOCHI

=

OxapakTepu3yiTe OCHOBHBIC TOHSITHS HHPOPMATHKH.

OxapakTepu3yiTe BUIBI U CBOMCTBA HH(OPMAITUH.

3. Urto cobolt mpeAcCTaBISIIOT MPOIECChl BOCTIPUATHS, cOOpa, nmepeaadyu, oopa-
OOTKHM W HaKOTUICHUSI HH(pOpMaIuu?

4. OxapakTepu3yiTe dTambl pa3BUTHSI HHPOPMATHKHU.

Knaccudukanus 9BM no HazHAYCHHIO, YPOBHIO CIICIIMATU3AINHA, TUTIOPA3-

MepaM U COBMECTUMOCTH.

6. Komupoanue nanHbix B 9BM n1BOMYHBIM KOJIOM.

7. Cucrembl CUHCIICHHUS.

8. Enunuisl uamMepeHus HHGOpMaIi.

9. BbazoBas koH(UTypalys MePCOHATHLHOTO KOMITBIOTEPA.

10. Hocurenu undopmarmmu.

11.Tlepudepuiinbie ycTpOHCTBA MEPCOHATBHOTO KOMITbIOTEPA.

12.IIporpammHoOe oOecrieueHne CpeCTB BRIYUCIUTEIbHON TEXHUKH.

N

o

13. Ha3znauenue, kinaccudukaius u ocHoBHbIe pyHKIHH OC.

14. O6mas xapakrepuctuka OC Windows.

15. OcHoBHBIE AmeMeHTHI Tpadudeckoro uHTepderica Windows: padbounii cTo
Windows,3Hauku 1 sSpJIbIki 00BEKTOB, OKHA.

16. ®aiinosas cuctema u (aiinoBas crpykrypa Windows.

17.Yt1o Takoe daitn? Kakue TpeGoBaHMS MPEeabIBIAIOTCS K UMEeHaM (aiioB?
N3 kakux 3J€MEHTOB COCTOUT MoJjiHoe uMs (aitna? Uto coboit npeacrapiis-
10T aTpuOyTHI (aitna?

18.Tlepeunciaute ocHOBHBIC omepanuu ¢ (aitioBoi cTpykTypoi. Kakme cpen-
ctBa cymiectBytoT B Windows st paboThl ¢ (haiiioBol CTPYKTYpOit?

19.T'naBHoe MmeHro WIiNdOwS:ero Ha3HayeHHE U CTPYKTYpa.

20.0O0Men nauaeiMu B Windows.

21. Crangaprasie npunoxkenust Windows.

22.IIporpaMMbl TEXHUYECKOTO OOCITY>KMUBaHHUS.

23. [IporpamMmbI-apXHUBaTOPHI.

24. AHTUBUPYCHBIE TPOTPAMMBI.

25.TloHsiTHE ¥ OCHOBHBIE CBOMCTBA AITOPUTMA.

26.CnocoObl 3aMiCcH aJrOPUTMOB.

27.Pa3HOBUAHOCTU CTPYKTYpP QJITOPUTMOB.

28.IIporpammupoBanue. SI3bIKu IPOrpaMMUPOBAHHUS BEICOKOTO YPOBHS.
29. OCHOBHBIE MOHATHUS 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.
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30. OCHOBBI TEOPHUH MTOTPEIIHOCTEM.

31. [IpubnuxeHHOE pelieHne HeTMHEUHBIX YpaBHEHUM.
32.MeTo/Ibl pelIeHNs] CUCTEM JIMHEHHBIX YPaBHCHHIA.

33. [IpubnuxxeHHOE BBIUMCICHUE ONPEIEICHHBIX HHTETPAJIOB.
34. IlpubnmxenHoe peueHue nudQepeHuanbHbIX ypaBHEHUN.
35. MatepnonupoBanue QyHKIUH.

36. Perpeccus.

37.1laker Mathcad:o6mas xapakTepucTHKa, OJIb30BATEIbCKHII HHTEPQEIIC.

38.Ilaker Mathcad:6a3oBbic 271eMEHTHI BXOHOTO S3bIKA.

39.[laker Mathcad:ocHoBHBIC BUBI BBIYUCICHHUH, YMUCICHHBIC U CUMBOJIBLHBIC
BBIUMCIICHHUS.

40.ITaker Mathcadrpadudeckuii ananm3 TaHHBIX.

41.TTaker Mathcad:pabora ¢ MaccuBamu JaHHBIX (BEKTOPA, MAaTPHUIIBI).

42 .Tlaker Mathcad:ucmonb3oBanue mporpaMMHBIX (ParMEHTOB, MPOTPAMMH-
pPOBaHHE OCHOBHBIX THUTIOB aJITOPUTMOB.

43.T1laker Mathcad:BBox u BbIBOJ TaHHBIX PA3IMYHBIX THIIOB.

44 Tlaker Mathcad:pemenne ypaBHEHHIA.

45.TTaker MathcadBreimosTHeHE CHMBOJILHBIX BBIYUCIICHU.

46.I1aker Mathcad:naxoxaeHue sKCTpeMyMOB (HYHKITHH.

47 .Tlaker Mathcad:anmnpoxcumariyst GyHKIIHIA.

48.T1aker MathcadBerunciienue onpeneaeHHBIX HHTETPAJIOB.

49.TTaker Mathcad:pemenne nuddepeHnraIbHbIX ypaBHECHHI.

50.Maker Mathcad:pemenne ypaBHeHN B YaCTHBIX MTPOU3BO/IHBIX.

51. Ha3naueHue 1 BO3MOKHOCTH TEKCTOBOTO mporeccopa Microsoft Word.

52. Pexxumbl mpocMoTpa nokymeHToB B Microsoft Word.

53. YcraHoBKa mapaMeTpoB CTpaHMIIbl. BBOA 1 peakTHpOBaHHE TEKCTA.

54. ®opmatupoBaHue TeKCcTa. Mcmonp30Banue cTHIeH pU CO3IaHUH JOKYMEHTA.
55. BepcTka MHOTOCTPaHUYHOTO TOKYMEHTA.

56.Bbydep oomena Microsoft Office.

57.Cmucku B Microsoft Word.

58. Co3nanue u pegakTHpOBaHUEe TaOIUII.

59. Co3nanue u peaakTupoBaHue XyaokecTBeHHbIX Haanuced (WordArt).

60. Pucynku B Microsoft Word.Ileuats qokyMeHTA.

61. HaznaueHnue u BO3MOKHOCTH TabJIMIHOTO IIporieccopa Microsoft Excel.
62.BBox ¥ pemakTUpoBaHHUE JaHHBIX. BBOJ mociienoBaTeNbHOCTEH JAaHHBIX B
sueiiku. Hactpoiika ABTO3aIIOIHEHMUS.
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63.Opranm3aius BBIUYMCICHUN. aBTOMAaTHYECKOEC CYMMHPOBAaHUE CTPOK W
cTOJIOLIOB; cocTaBieHue (Gopmys, GOpPMyNbl ¢ OTHOCHUTEIBbHBIMH M abCo-
JFOTHBIMHU aJ[peCcaMHu.

64. luarpaMMsl.

65. CopTrpoBKa TaHHBIX.

66.[loxBeneHNE UTOTOB.

67.Ilon6op mapameTpa.

68. Ta0unbI TOACTAHOBKY JTaHHBIX.

69. HaznaueHne KOMIBIOTEPHBIX CETEH.

70. JIokanpHbIe U TI00abHBIE ceTH. OCHOBHBIE TIOHSATHS.

71.Cnyx0b1 Internet: Telnetpnexkrponnas nmourta (E-Mail), cyx0a Tenekon-
depennnii (Usenet).

72.Cnyx051 Internet: World Wide Web (WWW).

73.Pabota ¢ runeprekcroBoii nHpopmanuei B cetu Internet.

74.Cnyx0b1 Internet.cnyx6a umen qomeroB (DNS), ciyx6a nepenaun daiiios
(FTP), ICQ.

75.Tlouck nadopmaruu B Internetc momonsro MONCKOBBIX CHCTEM.

76.PacTtpoBas rpaduka.

7'7.BextopHas u ppaxranbHas rpaduka.

78.IIporpammHbIe cpencTBa A pabOTHI C TPaQHUKO.

79.CpencrBa MOATOTOBKU MPE3CHTALIHIH.

80. Microsoft PowerPoinkak cpeAcTBO co3aHus MPe3eHTALUi, €0 OCHOBHBIC
BO3MOKHOCTH.

81. Bocripou3sBeieHre Mpe3eHTAINi: PEe3eHTAIlUN Ha dKpaHe u B Internet.
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