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1. OcHoBHbIe noHsTHS. KpaTKuii cipaBoYHNK 110 HM(PPOBBIM
KOMMYHHUKAIMOHHBIM TEXHOJIOTHSAM.

1.1. Texnuueckoe obecneuenue Komnvlomepa

Komnbiomep  —  ycTpOWCTBO,  CIIOCOOHOE  BBINOJHATH  3a/JaHHYIO
MOCJIEIOBAaTENBHOCTh  ONepaluii (KOMaHI), HanmpuMmep, OINepauuidi YHCIEHHBIX
pacyeToB, MAaHMUIYJIUPOBAHMS JaHHBIMM, BBOJAAa U BbIBOJA HH(pOpMaLUU.
[Ipocreiimas KOHPUTypalys NEPCOHATBHOTO KOMIBIOTEPA COCTOUT U3 LIEHTPATBLHOT O
nporeccopa  (MHKpOIpolieccopa), OINEpaTUBHOM MNaMATH, YCTPOMCTBa BBOJA
(K1aBHATYphI) U MOHUTOPA, CHAO)KEHHOTO PKpaHOM (AucIuieeM). DTa KoHUrypaus
JOTIOMHSETCS OOBIYHO BHEUTHEN MaMsThIO, TeYaTaloUUM yCTPONCTBOM, MBILIBIO.

Texnuueckoe obecneuenue Komnbsromepa — arIrapaTHbIC CpeaCTBa
(hardwarE), COCTABIIOIINC KOMIIBIOTCPHOC <GKCIIC30). 910 QJICKTPUYICCKUC U
QJICKTPOHHBIC CXCMBI, SJICKTPOMCXAHHNYCCKHUC SJICMCHTHI — JAHUCKOBO/BI,

MexaHW4YecKkue CTOWKM U T.1. OCHOBHAs 4YacTh amlmapaTHBIX CPEJCTB HAaXOJUTCS B
CUCTEMHOM OJIOKE KOMITbIOTEpA.
Cxema ycmpoiicmea Komnslomepa npejcTapieHa Ha puc. 1.

Cucmemmnbtii 6J10K COJCPKUT CUCTEMHYIO TUIATY, OJIOK MUTAHUS, HAKOTTUTEIU
HAa MArHUTHBIX AMCKaX, Pa3beMbl JUIsl JOMOJIHHUTENBHBIX YCTPONCTB M aJlanTephbl
BHEITHUX YCTPOUCTB, (popMaTUpYIOLIHE TOTOK JIaHHBIX.
Cucmemnan (mamepunckas) naama — DIESKTPOHHAs CXeMa, Ha KOTOPOMl
pa3MenarTcs:
"  MHUKPOMPOIECCOD;
" TEeHepPaTop TAKTOBLIX UMITYJIbCOB;
» Ounoku (Mukpocxemsbl) onepatuBHOM (O3Y) u nocrosiuuoi (I13Y) mamstu;
" aJanTepbl KJIaBUATYPbl, HAKOTIUTENIEH HA KECTKUX U THOKUX MAarHUTHBIX
TTUCKaX;
"  KOHTPOJUIEPHI (00PabOTYNKH) MPEePHIBAHUM;
" Taiimep (BHYTPEHHHE Yachl, pabOTAIONINE OT aBTOHOMHOTO HMCTOYHHKA
MUTAHUA).

I'enepamop makmogvlx uUMnYIbCO6 TEHEPUPYET IOCIEAOBATEIBHOCTD
AJIEKTPUYECKUX MMITYJIbCOB. YacTtoTa reHepatopa — OCHOBHAs XapaKTEPUCTHKA
MEPCOHAIBHOTO KOMIIBIOTEPA U OMNpPEAEsieT CKOPOCTh €ro paldoThl, T.K. Kaxaas

omnepaunus BBIIOJHAETCS 3a ONPEACICHHOE KOJIMYECTBO MMNYJIbCcOoB. Hampumep, B
onucanuu npoieccopa Pentium-100 yucno 100 — yactoTa reHeparopa B Merarepuax.

Aodanmepul — 3TO TIATHI C KOHMPOAIEPAMU — YCTPOUCTBAMHU (IIOJCUCTEMAMHU ),
peanu3ylOIMMH  CBS3b MEXAY Pa3JIMYHBIMU TEXHUYECKUMH COCTABJISIOIIUMU
KoMITbIOTepa. KOHTpOuIepsl ynpaBisioT pabOTON MOIKIIOUYEHHBIX MEPUQPEPHITHBIX
(BHEIIHMX) YyCTPOMCTB M KaHAJIOB CBA3U, 0OpabaTeiBaloT ((popmaTupyroT)
MH(pOpPMaLIMOHHBIE TOTOKHU.
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Mukponpoueccop — IeHTPaJIbHBIN OJIOK IEPCOHAIIBHOIO KOMIIBIOTEPA, CIIY)KUT
JUISL BBITIOJIHEHUST apu(METHYECKUX W JIOTMUECKUX olepanuil Haj uHbopManuen u
JUIsL yTipaBlieHUs: paboTol Bcex 0JI0KOB MaluHbL. B ero coctaB BXOIST:

* VYV — ycTpoHcTBO ympaBieHUs, KOTOpoe (PopMHUpYET U MOAAET BO BCE

OJIOKM CUTHaJbl YIpaBleHUs, ajpeca S4YeeK, YYaCTBYIOIIUX B OIEpalUsX.

ba3uc uMnynbCcoB Mojiy4aeT OT reHepaTopa TaKTOBBIX UMITYJILCOB.

= AJIY — apudMeTuxko-Joruyeckoe yCTPOWCTBO ISl BBIMOJIHEHUS BCEX
apupMETHUYECKUX M JIOTUYECKUX OMepaluii HaJ YHUCJIOBOM, CUMBOJIBHOMN
uH(popMaluen.

= MIIIT — mukpomnpoieccopHas NmaMsiTh, CIYXKHUT JJISI KPaTKOBPEMEHHOTO

XpaHEeHUs, 3aMUCU W BbIJaud WHOOpPMALMM, HCIOIL3YeMOW B ONMKANIIMX

TakTaX. CTPOUTCS HA PETUCTPAX — CAMBIX «OBICTPBIX)» sSTUEHKAX.

Ocnosénasa namames Komnvlomepa — OIEPATUBHOE  3allOMHUHAIOLIEE
yctporictBo (O3Y) u mocrosiHHOe 3anomuHaromiee ycrpoictBo (I13Y). O6bem
OCHOBHOUM TMaMSTH CYIIECTBEHHO BIJIMSET HAa MPOU3BOJUTEIIBHOCTh KOMIIBIOTEPA:
yBEIUYEHNE EMKOCTH OCHOBHOM TaMATH B 2 pa3a BeAET K TOBBIIICHUIO
TPOU3BOUTEILHOCTH MTPUMEPHO B 1,7 pas.

Onepamuenasa namames (O3Y) CayXutr i 3allOMAHAaHHUS (XpaHGHHUS U
CUUTBIBAHUS) TEKYIIUX BIYUCICHUN. DTO YPHEPro3aBUCHUMAsl TIaMSITh, €€ COJIEPKUMOE
YHUYTOXKAETCS (CTHPAETCS) MPH BBIKIIOUCHUH KOMITbIoTepa. OCHOBY €€ COCTaBJISIOT
OOJbIIME WHTETPAIbHBIE CXEMbI, COAEpKAlIUe MATPHUIbl MOJYHIPOBOIHUKOBBIX
3alIOMUHAIOIINUX d3JEeMEHTOB (TpurrepoB). OHHU pacroyioKeHbl Ha MepeCceYSHHUH
TOPU3OHTAIBHBIX M BEPTUKAJIBHBIX IIWH MATPULBL. 3anuce u CUUmMvléauue
peanuzyeTcs nojadyeil AIeKTPUIECKUX UMITYJIHCOB 10 TEM IIMHAM MAaTPHIlbl, KOTOPbIE
COEJIMHEHBI C DJIEMEHTaMHU, TPUHAIJICKAIIMMHU BRIOpAHHOW sSUeiike maMATH.

Ilocmoannaa namame (I13Y) ucnonb3dyerca s XpaHEHUS HEU3MEHSIEMOM
(monvko Onss wmenus) WHGOPMAIMM - 3arpy30YHBIX IMPOrpamMM OIEepaIlMOHHON
cucteMbl (Hanmpumep, moayns BIOS cucrembr DOS), mporpamm TecTUpOBaHUS
YCTPOKCTB KOMIBIOTEPA Y HEKOTOPBIX IPANBEPOB.

Buewnaa namamo xomnvlomepa CIyXUT JJI JTOJITOBPEMEHHOTO XPaHEHHS
uadopmarmu. B 3TOM mamsATH  XpaHWTCS BCE TPOrpaMMHOE OOecredeHHe
KOMITbIOTEpA, TMOJIb30BaTeNbCcKUe  (haiinpl. BHEmHI0I0O MaMaTh  COCTaBISIOT
HaKOMUTENN Ha ocecmkux macHumuolx ouckax (HXMJ]) — «BuHuecTepp» — H
HaKOMUTENH Ha euboxkux macnumuolx ouckax (HI'MJI) — nuckerax, CD, DVD -nuckax.
Ha >xectkmx nmckax wuH(MOpMAIUs 3amMUChIBAETCS W CUYUTHIBACTCS MArHUTHBIMH
roJIOBKAMU BJIOJIb KOHUEHTPUYECKUX OKPYKHOCTEH — Nopoxkek (TpekoB). Kaxnas
JopokKa pazburta Ha cextopa (00braHO Mo 512 mmu 1024 Gaiit). OOMeH TaHHBIMU
MEK]y )KECTKUM JMCKOM U ONEPATUBHOU MaMSTHIO UAET IEJIbIM YUCIOM CEKTOPOB.

Buoeomepmunan — ycTpoicTBO [l BU3yaJbHOTO OTOOpaKeHUs] HHPOpMAIIUH.
OOBIYHO 3TO MOHUmMOp U 6udeoadanmep. Buaeoagantep HaXOAUTCS Ha BUACOKApPTE,
YCTAHOBJIEHHOW B pa3beM MATEPHHCKOMW MJIATHI, YIPABISIET MOHUTOPOM U BBIBOJIOM
Ha 3KpaH. BaxxHa eMKOCTh BUJI€ONMaMsITH (KOJUYECTBO XPAHUMBIX MHUKCENEH U HX
atpuOyToB). MOHHUTOp peanuzyer oToOpaxeHue HUHGOpPMalMK Ha HJIEKTPOHHO-
nydyeBoM TpyOKe WM KUAKUX KpucTamuiax. [ns oroOpaxkeHusi rpaduku BakHa
paspemaromniasi CrioCOOHOCTh MOHUTOPOB (paspeuienue IKpana) — MaKCUMaJIbHOE
KOJIMYECTBO MHUKCEJIeH (TOYEK) MO TOPU3OHTANIM U BepTUKaIM dKkpaHa. CTaHIapThI:
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640x480 (otobpaxkaer 16 uBeroB), 800x600 (64 uBera), 1024x768 (256 11BETOB).
Baxen pasmep 3epHa — TOYkM JOMUHO(Opa 3KpaHa: YeM MEHBIIE 3€pHO, TEM
00JIbIIIE YETKOCTh U300PaKEHHUSI.

Ilpunmep — neyararouiee yCTpoWCTBO. Pa3muuaroT MatpuyHble, CTPYHHbBIE U
Ja3epHble TPUHTEPBL. B Mampuunom npunmepe CUMBOIBI TS e4aTu QOPMUPYIOTCS
B BHJIE MAaTpUIBl TouyeK. TOYKM TIEPEHOCSATCSs Ha OyMary KOHYMKAMH WIJI,
yAApAIONIUMH 0 Kpacsield Jiente. UeM OoJibllie UTOJ0K COACPKUT MPUHTEP, TEM
KayeCTBEHHEE IevaTh. Paspermraromas CrnocoOHOCTh (paspewienue npunmepa),
XapaKTEepU3yIoIlas YeTKOCTh Me4YaTH, MATPUYHOTO MIPUHTEPA OOBIYHO HE MPEBBIIIACT
14 Touex/mMm. CKOpOCTh medatu — He Oojee 2 cTpaHull B MUHYTY. B cmpyiinom
npunmepe N300paxxkeHue QGopmupyercss 03 MEXaHMYECKOTO yjapa, Karjid YepHUI
BBIOpAChIBAIOTCSI Ha OyMary depe3 KpoXOTHbIe coruia. Pazpemaromas crnocoOHOCTh
cTpyiHoro npuHTepa npumepHo 20 Touek/MM, CKOPOCTh — A0 4 cTpaHuIll B MUHYTY. B
J1a3epHOM ~ npunmepe  Jyd ~ CO3JAaeT  DJEKTPOHHOE  H300pakeHHe  Ha
CBETOUYBCTBHUTEJIIbHOM Oapabane. [lopomiok — TOHep HajdumaeT Ha HE3apsKCHHbBIC
ydyacTKku OapabaHa W TEPEHOCUTCS Ha Oymary, 3aTeM 3aKperuisieTCsi pa3orpeBOM.
Cpennss pazpemratonias crocoOHocT — 50 Touek/MM, CKOpOCTh — 16 cTpaHuIll B
MUHYTY. JIa3epHblil mpuHTEP 0OecreuynBaeT noJurpaduueckoe KauyecTBO MeyaTy.

Mooem — ycTpoCTBO, HEOOXOAMMOE MPH MOJKIIOYCHUN KOMIBIOTEpA K CETH.
Ero cocTtaBisiioT MOIyNSATOp M JIEMOIYJISTOP — YCTPOMCTBA, OCYIIECTBISIONINC
npeoOpazoBaHue MoToka O6uToB (1MppoBOl MHPOPMAIIMK) B aHAJIIOTOBBIE CUTHAJIBI,
OPUTOJHBIE 7Sl MEpeladyn MO0 HEKOTOPOMY aHAJIOrOBOMY KaHajy CBS3U (HAIpHUMED,
TeNe(POHHOMY), M TPUHUMAEMbIE aHAJOTOBbIE CHUTHAJIBI OOpaTHO B IM(POBYIO
dopmy. [lo cmocoby QyHKIIMOHMPOBAHMS PaA3TUYAIOT BHYTPEHHUN M BHEIIHUN
MOJIEMbl. BHympenHuti Mooem BCTABJISETCS B pa3beM CUCTEMHOM IIaThl KOMIIBIOTEpa
U UCIIOJIB3YEeT €ro pecypehl. BHewHuti Mmodem WMEET OTIENbHBIA KOPIIYC,
COOCTBEHHBIE PECYpPCHl U Pa3MENIACTCs PAIOM C KOMIIBIOTEPOM, COCIUHASACH C HUM
KaleseM.

1.2. H3mepenue konuuecmea ungopmayuu

Eounuyvt usmepenusa o00vemoe unpopmauyuu — «OOPIUUNW» TAMATH
KOMITBIOTEpA,  HCIOJb3yeMble Ui  TpenctaBleHus  wHGopManuu. Jlrobas
uHdopmarms, TnepepabaThiBaemMas ~ KOMIBIOTEpOM, mpeoOpasyercsi UM B
MOCJICAOBATEIBHOCTH HYJEW W E€JUHUIl B COOTBETCTBHM C JBOMYHOW CHCTEMOM
CUMCIICHHSL.

bum - nanvenbpmas eauHUIa WHOpPMAINH, «xpaHsmas» oo 0, mmbdo 1. B
AIEKTPUUECKON CXEeMEe HOJIb COOTBETCTBYET CI1a0OMy CUTHANY (MJIM €r0 OTCYTCTBHIO),
€JIMHUIA — CUJIBHOMY (WJIH €T0 HATMYHIO).

baium — 510 n1enoudka u3 BocbMu OMTOB. Bece cUMBOIIBI KIIaBUATYphl, BKIIIOYAs
CTPOYHBIE U MPOMHUCHBIE OYKBBI an(aBuTa, MOTYT OBITh 3aKOJAHPOBAHBI PA3IUYHBIMU
NBOMYHBIMHY LIENOYKAMHU JUIMHOW B OJUH OaWT.

Kunoéaim (KB) = 8 x 1024 6uros, umu 2'° Gaiitos. O6beM TekcToBhIX (6€3
rpaduku) GanaoB MOXKET COCTABIATH HECKOJIBKO KUJIOOANT.
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Mezabaiim (MB) = 8 x 10242 6uros, unu 2?° GaiitoB. O6beM ONEpPaTUBHOMN
MaMATH COBPEMEHHBIX KOMIBIOTEPOB — 256 - 512 merabaiT, mo3BossieT padoTaTh C
MYJIbTUMEIUAHBIMU JTOKYMEHTaMHU, Urpamu, BuaeodaitnamMmu. Coznanue TpeXMepHbIX
MoJieNiel B MPUIIOKEHUSAX MOKET NOTpeOoBaTh onepaTuBHOM namsatu cebiie 1 I'b.

T'uzabaium (I'b) = 8 x 10243 6uros, unu 2% GaiitoB. OGBEMBI COBPEMEHHBIX
BUHUYECTEPOB (KeCTKUX AUCKOB) gocturaroT 80 I'b, mo3Bosss paboTaTh ¢ cepBepamMu
0a3 JaHHBIX U IPYTUMU MHOTOIOJIb30BATEIBCKUMHU PECYPCAMHU.

Tepaobaiim (TB) = 8 x 1024* 6uros, umu 2%° Gaiiros.

1.3. Komnvromepnoie cemu

Komnbvromepnasa cemb — COBOKYIHOCTH KOMITBIOTEPOB U TEPMHUHAJIOB,
COCIMHCHHBIX C IOMOIIBI0 KaHAJIOB CBSI3M B CAMHYIO CHUCTEMY, YIOBJICTBOPSIONIYIO
TpeOOBaHUSAM  pachpeleieHHOM o00paboTkM AaHHBIX. B 3aBUcHMMOCTH  OT
TEPPUTOPHUAIIBHOTO PACIONIOKCHHS BBUICIAIOT TPU Kilacca CETeH: sokanvHble (B
npenenax OpraHu3aliu), pecuoHanvHvle (B Tpenenax peruoHa, CTPaHsI,
NPOTSHKEHHOCTBIO HAa JIECATKH, COTHU KHJIOMETPOB), 2nobanvHuie ( B TIpeaenax
MHOJKECTBa CTpaH). B kauecTBe cpejcTBa nepeaayr HHGOPMAIIMK — KaHAJIOB CBS3H —
UCIIOJIb3YIOTCSI KOAKCHAIbHBIC M ONTOBOJOKOHHBIC KaOenu (JJIs JIOKAJIbHBIX CETEH),
TeleOHHbIE, paguo- U CIIyTHUKOBBIE KaHalbl (s rio0aibHBIX cerelt). CeTH
XapaKTEePU3YIOTCS  CKOpocmblo  Tiepeladyd  JNaHHBIX  (OUTBI/CEK), npoOnycKHOU
cnocobHocmvlo (KOJTWYECTBO-3HAKOB/CEK, OJWH 3HAK — OalT), docmosepHocmbvio
nepenaun MHGOpMaLUK (KOIUYECTBO-OMINOOK/3HAK, JIOJKHO ObITh He Gomee 107
OImMMOOK/3HAK), HAOEHCHOCHbIO KAHAJIOB CBSI3W U MOJIEMOB (€IMHHUIIA U3MEPEHUS —
Jac, HaJIe’KHasl CeTh — HE MEHEe HECKOJIbKUX ThICSIY YacOB pabOThI).

Ilpomokon — HaGoOp MPpaBuUII, IO KOTOPBIM MPOU3BOIUTCS 0OMeH nHpopMalmeit
B cetd. [IpoTOKOJIBI ompenensiorT coaepxkumoe, (opmar, mapameTpbl BpEeMEHH,
IIOCJIEIOBATEIIFHOCTh M IIPOBEPKY OIMHMOOK B COOOIIECHUAX, KOTOPHIMH OOMEHHBAIOTCS
ceTeBble  ycTpoiicTBa. [IpoTokonbl oOecrieunBarOT OJUHAKOBOE BOCIIPHUSTHE
UHPOPMAIIMK KOMITBIOTEpAMH PA3HBIX THUIOB, PaOOTAIOMIMMHU IOJ PYKOBOJCTBOM
Pa3TUYHBIX OMEPAIMOHHBIX CUCTEM.

Internet — ryoGanbHasi KOMIBIOTEpHAs CETh, OOBEAMHSIONIAS MUIJUTHOHBI
KOMITBIOTEpOB 1O BcemMy wmupy. OHa HE WUMEeT XO3sMHa, OOJbIIas dYacTb
nH(OPMAITMOHHBIX YCayr OecruiatHa. [lnata mpu MOIKIIOYEHHH K CETH B3UMAETCS
OpraHu3anuen-mpoBaiiiepoM 3a TEXHUYECKOe OOCIy)XKHBaHUE CpPENICTB CBS3H.
Ilepemaua paHHBIX 1O cetu Internet OCYIIECTBISIETCS Ha OCHOBE CEMENCTBA
nporokosioB TCP/IP. Jlanubie mepenaroTcs B BUIe KOPOTKUX MakeToB (10 1,4 kOaT).
B 3aronoBke ka)xaoro makera BMECTE CO CIyKeOHOoM mHpopmManuent ykaspiBaercs [P-
aapec MmoxyJaTes.

WWW - World Wide Web- moncerp Internet, peanmsyrommas mepemaqy
TUTIEPTEKCTOBBIX JOKYMEHTOB. [ unepmexcm — 3TO MYJIbTHUMEAHWIHAS CTpaHUIIA,
colmepKamiasi CCBHUIKM Ha Jpyrue MmofoOHble MOKyMeHThL. CChUIKHM (TOBOPAT,
aunepccewliky) MPEeACcTaBIAiOT U3 ce0s adpeca (0OBIYHO CKPBITHIE MOJ 3arojJOBKOM
i uzoopaxenueM) MHTepHET-CTpaHUII.

IP-aopec — mudporoii (32 Outa) yHUKATBHBIN aJpec KOMITBIOTEPA B CETH.
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URL-adpec — mnpencraBnsier umsi gokymeHta B ceTu Internet. Ctpykrypa
ajJipeca: Ha3BaHHE IMPOTOKOJA, MO KOTOPOMY OCYIIECTBISETCS OCTYI K pecypcy,
CUMBOJIBI :// , TOMEHHBIH aIpec KOMITbIOTepa-cepBepa, CUMBOJ / , UM (aiiia Ha HeM.
Hampumep, B anpece http://www.osp.ru/conf /filel.htm wgacte http — mpoTokou,
WWW.0Sp.IuU — ajapec KomIbloTepa (M TOJIOBHOM CTpaHULBI OpraHu3aluu),
conf/filel.htm — momHoe wmms (Bkmrouas nyth) (aina filel. Jomennvui aopec
COCTaBJISIIOT HECKOJBKO CJIOB, Pa3AeNEeHHBIX TOUYKOU, KOTOPBIC OTPAKAIOT HEPAPXHUIO
JOMEHOB pa3zHOro ypoBHs. Hampumep, B aapece uic.rnd.runnet.ru BHEUTHHI TOMEH
(momen mepBoro ypoBHs) — 310 ru (Poccus), runnet - JOMEH BTOpPOTO YpPOBHS
(poccuiickue YHUBEPCUTETBI) MPUHAUICKHUT JIOMEHY ru, rmd — JOMEH TpeThero
ypoBHsi (PoctoB-Ha-JloHY), 3aperucTpHpOBaHHBI B JOMEHE runnet, uic — uMs
KOMIbIOTEpa B JoMeHe rnd, 3aKkperjeHHoe 3a KOHKpeTHbIM [P-ampecom.
Hasnauenmem aapecoB BemaeT cCHeIUalbHAs OomeHHas cayocoa umern DNS,
OCYIIECTBIISIONIAs MpeoOpa3oBaHue JOMEHHBIX uMeH B [P-aapeca. JlomeHbl BepXHETO
YPOBHS pa3lelsaioT Ha TeorpadMyeckue U OpraHu3anuoHHble. Hampumep,
reorpaduyeckue goMeHbl: Fu — Poccus, de — I'epmanumsi, hu — Benrpus, uk —

BenukoOpuTtanus;  opraHu3alMoOHHBIE  JOMEHBI: edu —  oOpa3oBaTelIbHBIC
yUpeKICHUS, JOV — IMPaBUTEIbCTBEHHBIC, Mil — BoeHHBIE, COM — KOMMEPUYECKHE.
Cemeesoii 0Oomen — Tpynma KOMIIBIOTEPOB, OOpa3yIOLIUMX YacThb CETU H

UCIIONB3YIOMMX OO0ITyI0 0a3y JaHHBIX KaTtajora. AIMUHHCTPUPYETCS KaK €IUHBIN
O00BEKT C ONpeIeTICHHBIMU MPABUIIAMU U TIPOLIETyPAMH.

http — mporoko:n nepeaaun runepTEKCTOBLIX TOKyMeHTOB B cetn WWW.

ftp — npoTokoa nmepenaun daiinos B cetu Internet.

Omkpboimasa cucmema — CHUCTEMa, B3aUMOJICHCTBYIOIIAsI C JPYTUMHU
CUCTeMaMH B COOTBETCTBUU C TMPUHATBIMA CTaHAapTaMu  (IIPOTOKOJAMHU).
MexnayHapoaHass ~— opraHusamnus — crangaptoB  ISO  paspabortana  Mojaelnb

B3aUMOJICHCTBHSA OTKpBITBIX cucteM OSIl. B maHHOW MoOmenu cpeincTBa CETEBOTO
B3aMMOJICHCTBHS pa3lieJieHbl Ha 7 YPOBHEU: NPUKIAOHOU, NPeOCmAasUmenbHbli,
CeaHCoBblll, MPAHCNOPMHbLU, Cemesoll, KaHalbHblll, gusuyeckuti. Kaxaplii ypoBeHb
OTBEYACT 3a CIOCOO0 M CpelCcTBa NPEACTaBICHUS M Tepeaadyr MHGOPMAIMOHHOTO
notoka. DyHKIUA (U3UIECKOTO YPOBHSA BCETJa peaju3yloTcs B ammaparype,
(GYHKIMM CTAIBHBIX YPOBHEH peaM3yIOTCsl B BHIAE IPOTPAMMHBIX MOAYJICH —
JpanBEpPOB.

Mooenv cemeesozo e3aumoodelnicmeus «KiueHm-cepeep) - TEXHOJIOTHS
B3aMMOJICUCTBHSI KOMITBIOTEPOB B CETH, B KOTOPOI OJIMH KOMITHIOTEP, 00JIaTar0IIHiA
HEKOTOPBIM pecypcoM (Hampumep, 0a30il TaHHBIX, SJIEKTPOHHON MOYTOH, (HaiIoBOM
CUCTEMOI) U Ha3bIBAEMbIN cepgepom 3TOTO pecypca, NPEAOCTABISAET YCIYTU IPYTOMY
KOMIIBIOTEPY — KJIUEHM), KOTOPBIM XOUET 3THUM PECYpCOM BOCHOJb30BaThes. [lo
OTHOIIEHUIO K JPYrOMY pPECYpPCy CEPBEP MOKET BBICTYyHAaTh B POJM KIHEHTA U
Haobopot. Ecnu roBopsaT, 4YTrO mpoekTupyercs HWH(GOPMAIMOHHAS CHCTEMa TI0
TEXHOJIOTUH «KJIMEHT-CEpBEP», 3TO 3HAYMT, YTO JaHHAs cUCTeMa (MPHUIIOKEHUE)
OyleT UMEeTh pacnpedeiennblil xapakmep, T.€. 9acTh (QYHKIHMN NPUIOKEHUS OyaeT
peann3oBaHa B MporpaMMe KJIHMEHTa, a Jpyras — B MpOrpaMMe CepBepa, M JJIsd HUX
OyJzeT onpeesieH HEKOTOPbIA MPOTOKOJI.


http://www.osp.ru/conf/file1.htm
http://www.osp.ru/
http://www/
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1.4. IIpozpammnoe obecneuenue komnviomepa

Ilpocpamma — HaOOp KOMaHJ, HaMHMCAHHBIA Ha KaKOM-IHOO (CIEIUaTbLHOM)
SI3BIKE TIPOTPAMMHUPOBAHUS, TIPEAHAZHAYCHHBIN JTsI UICTIOTHEHUS KOMITBIOTEPOM.

Ilpozpammnoe obecneuenue Komnvlomepa — TIPOTPAMMHBIE CpEICTBa
(Software), wucmonHseMble BBIYHCIMTEIBHON CHUCTEMOM. Pa3nuuaroT CHCTEMHOE
MPOrpaMMHOE O00ECIICUCHHE, KOTOpPOE SIBISICTCS HEOOXOIUMBIM JIOTIOJHEHHUEM K
TEXHHYECKUM CpelCTBaM (OTEpPaIlMOHHBIE CHUCTEMBI, KOMITHIISATOPHI, JpaiBephl,
CEpBHUCHBIC MPOTPAMMBI), U TPUKIAJTHOE — KOMIUICKC MPOTpaMM, OOCITY>KHBAFOIINX
cnenupUYECKUe 3a/1a4i OpraHU3aIlnH.

Onepayuonnas cucmema — KOMIUIEKC TPOrpaMM, 0OECTICUMBAIOIINI AHATIOT
MOJB30BATENI C KOMITBIOTEPOM, paclpeiesieHue pecypcoB KOMIBIOTEpa U
yhpaBieHne HWMHU. OQPQPEKTHBHOEC YIPABJICHHE pecypcamMud — TaMsAThIO U
IPOIIECCOPHBIM BpEMEHEM TI03BOJISIET OCYIIICCTBUTH MHOT033/J1aYHbIH,
MHOTOIOJIb30BAaTENIbCKUN PEXUM pabOThI, KOTJa HECKOJbKO IMOJb30BaTenei (3amayq)
MOTYT OJHOBPEMEHHO paboTaTh ¢ WHPOPMAIKMEH, COACpXKAIICHCT B IMaMSITH
KOMITBIOTEpA.

Windows — omepanuonHas cuctema, paspabortanHas ¢upmoii Microsoft kak
rpaduyeckas obonouka (cpema) Haja onepanuonHon cuctemorr DOS (Disk Operation
System). Windows 3HaunTenpbHO oOJerdmwia paboTy ¢ KOMIBIOTEPOM IS
HenpodeccHOHaIbHBIX TOJb30BaTENel, MPEIOCTaBUB BO3MOXHOCThH JIMAjora C
MOMOIIBI0 MEHIO, OKOH, Tpaprueckrx KHOIOK, Mmojacka3ok. [locnennue Bepcuu 3Toi
CUCTEMBI Pa3BUBAIOTCA B HAMPABICHUU YIPOIIEHUS pabOThI ¢ ceThio Internet.

@Daiin — YMEHOBaHHAs COBOKYIMHOCTb JAHHBIX JIOOOTO THUIMA, XpaHUMas U
oOpabaTbiBaeMasi Kak equHOE 11esioe. SBigeTcs y4eTHOW euHuIIeH HHGOpMAaIUK s
daiimoBoil cucTeMbl, KoTopas cHaOxkaeT (aitn aTpubyTramMu-XapakTepUCTUKaMU, B
YHCJIO KOTOPBIX BXOJMST: MOJHOE UMs (aiiia (BKItoyaroiiee NyTh K HEMY U €ro THI),
o0beM B OaiTax, ;maTta ¥ BpeMs CO3/IaHUs, JaTa U BPeMs U3MEHEHHUS, THI JOCTyTa.
dusndecku ¢aia XpaHUTCS BO BHEIIHEH maMsaTd. Tum nHopManum, coaepKamiencs
B (paiine, mpeacTaBieH B UMeHH ¢aiisia TpexOyKBeHHOM abOpeBuaTypoi, Ha3bIBaeMOU
pacwupenuem  WMeHH. PacmipeHme  3amuchIBaeTCS  Uepe3  TOUYKY — MOCTe
MOJIb30BATEIILCKOTO HMMEHH, HampuMmep, mnuchMo.txt. HekoTopele paciupeHus u
CBSI3aHHBIC C HUMHU THUTIBI (PailioB:

= Xt — TekCcTOBBIN aiin;

» doc — gokymeHT mnpwinoxerus Word — TEKCT C BO3MOXHOW TpaduKoi
(Tabnumamu, puCyHKaMu, TuarpaMMamMu | T.11.);

» XIS — snekTpoHHas TabJMIa, co3anHas B npuiokeHun Excel;

" .€Xe — UCTIONHSAEMBIN (aiii, HarpuMep, MporpaMmma Ha MAalllMHHOM SI3BIKE;

" .COM — KOMaH/IHBIN, CHCTEMHBINH, HCTIOTHSICMBINA (aiin,

" .SYS — (haiin onmepanrmoHHON CUCTEMBI, IpaiBep;

» bmp - rpadmueckmit daitn popmara BITMAP, Hampumep, TOUYCUHBIH
PUCYHOK; (aitmel 3TOro (opmMaTa MPAKTHUECKH HECKUMAEMBI, UMEIOT IMOITOMY
00JIBIIION pa3Mep;

» gif — rpduueckuii paiin popmara GIF — camoro 1wioTHOro u3 Gopmaros,
XOPOIIIO TMOIXOSIIETO JIsl MAJIOIBETHBIX N300PaKEeHHUIA;
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" jpg — rpaduueckuii ¢aitn popmara JPEG, obecrednBaroniero OrpoMHYIO
CTENEHb CXKATUS C HE3HAYUTEIBHOW moTepel MHPOpMALMH, XOPOUIO MOAXOIUT JJIs
XpaHEHHUS U MEPECBUIKH B CETHU LIBETHBIX (POTO;

" .png — rpadpuueckuii (aitn, nepemnaBaembiii B cetu WWW 0e3 norepu
KauecTBa;

» htm — runeprexcToBbIil TOKYMEHT — cTpaHula MHTepHeT.

Ilanka, xamanoe, Ooupekmopus — VUMEHOBaHHAs COBOKYMHOCTb (HailJIoB U
(BnoxenHbIX) nanok. Kartanoru u nqupekrtopuu — Oosiee paHHUE TEPMUHBI, MalKd —
tepmuH  Windows. Karamoru HMEIOT CTPYKTYpy «IepeBa», KOPHEM KBEpXY.
KopHeBoii katanor co3maeTcs CHCTEMOM, UMeeT o0o3HaueHHe \ (B OmepariMoOHHOM
cucteme DOS) u He MOKeT OBITh yIalieH CPEeICTBAMH 3TON CUCTEMBI.

Ilyms — 1enovka COMOAYUHEHHBIX
KaTajoroB, KOTOPYIO  HYXXHO  MpOUTH,
nobupasice 10 wuckomoro (¢aiina. IlyTsb
U300paXkaeTcsl IMOCIe0BATEIbHOCTBIO HMEH
BJIOKEHHBIX  JIpyr B  Jpyra  Tarnok,
HaYMHAIOIIeHCs JIOTUYECKUM
(0omHOOYKBEHHBIM) HMEHEM JUCKa, HMEHa
OTACISAIOTCS cuMBoOJIoM \ . Hammpumep, myTh K
daitny myfile.txt, mnpencraBieHHBIH Kak
C:\Mowu

myfile.txt noxymenTb\[Tucema\JTuunsie\myfile.txt,

Puc.2. IlyTn. TOBOPHUT O TOM, YTO 3TOT (pailyi HAXOIUTCSA B

nanke JluuHble, conepkamielcs B TaIKe
[Tucema, KOTOpask B CBOKO OYepeIb HAXOAUTCS B nanke Mou nokyMeHThl Ha aucke C.
Pa3znple manku MOTYT XpaHWTh (aiibl ¢ OJUHAKOBHIMH MMEHAMH, HO, IOCKOJBKY
NyTH K HUM pas3Hble, 3TH (Dailsibl CUNTAIOTCS Pa3IUYHBIMU, JaK€ €CIIM OHH XPaHAT
ONIHYy M Ty ke uHpopManuio. Hampumep, cxema vepapXuu KaTaJloroB Ha PUCYHKE
JTEMOHCTPUPYET KpoMe MPHUBEICHHOTO BHIIIE MYTH MyTh K Ipyromy ¢ainy myfile.txt
— nerouky C:\Mowu mokyments\ Otyersi\myfile.txt.

QDainnosan cucmema — KOMIUIGKC MPOrpaMM, BEIAOIIUMNA CO3JAHUEM,
ylaJeHueM, YTeHUEM, 3alKichio, Moau(dUKaIel U nepemMelieHneM ¢ailyioB, a Takxke
yIpaBiIeHUEM JOCTYIIOM K (ailylaM U opraHu3anueil uX XpaHeHHUs..

Tpauncaamop — nporpamma, KoTopas mpeoOpasyeT (MepeBOIUT) MPOrpaMMy,
HAIIMCAaHHYIO HA OJTHOM $3bIKE, B IPOIPaMMY, HATUCAHHYIO Ha APYTOM S3BIKE.

Komnunamop — 4acTHbIN Cllydall TPAaHCIATOPA, MEPEBOJ OCYLIECTBIISIETCS HA
A3BIK acceMOuiepa (sA3bIK, OJIM3KUI K MAIIMHHOMY KOJ1Y) UM B MAIIMHHBIA KOJ.

Humepnpemamop — s136IKOBBIN MIPOLIECCOP, KOTOPBIN MOCTPOYHO aHAIU3ZUPYET
UCXOJHYI IpPOrpaMMy M OJJHOBPEMEHHO BBINOJIHSAET NMPEANHUCAHHBIE NEHCTBUSA, HE
GopMupyst CKOMIMINPOBAHHYIO IPOTPAMMY, BHITIOJIHAEMYIO BIIOCIIEICTBUU.

baza oannvix — CTpyKTypUpOBaHHASI COBOKYITHOCTh CBSI3aHHBIX MEXKIY COOOM
Ha0OpOB JaHHBIX — TEKCTOBOM, 4YHUCIOBOHM, Trpaduyeckoid wuHpopmanuu. B
3aBUCUMOCTH OT croco0a CTPYKTYpUpOBaHHS U CBS3bIBaHMS HH(pOpManuu
pa3IMYalOT UEpPAPXUYECKUE, CETEBble M pesiUMOHHbIE 0a3bl AaHHbIX. Haubonee
MONYJISIPHBIA TUN 0a3 JaHHBIX — PEJSIUOHHBIE — MPEJCTABIAIOT cO000M Habop
CBSI3aHHBIX MEXIY COO0H «IUTOCKUX» (HE COAEPIKAIIUX JOMOTHUTEIbHBIX CTPYKTYP)

>
myfile.txt
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tabnui. OOcnyxuBaroiiee 0a3bl JAHHBIX MPOTPAMMHOE OOECIICUCHHE — CHCTEMBI
ynpasienus Oazamu gaHHbiXx (CYBJl) ocymecTBiasiioT AOCTyn K JIaHHBIM 10
3ampocaM, MOJAU(UKAIUIO JAaHHBIX, MONOJHEHHWE U yAalleHne WHPOpMALKH,
OpraHu3ylOT  XpaHEHHWE JaHHBIX, CJHEAST 32  HEOPOTUBOPEUMBOCTBIO U
HEU30bITOYHOCTHIO XpaHUMOM uH(popManuu (KOHTpPOJIb ~ IIEJIOCTHOCTH),
o0ecreynBaloT BOCCTaHOBJIEHUE 0a3bl mocje cO0eB U aBapuil.

1.5. Komnsromepnasn cpagpuxa

Komnviomepnas cpaguka — pasnen npuwiokeHUW UHOOPMATUKU IS
CO3JaHMs, PEIAKTUPOBAHUA M TIpeoOpa3oBaHUs Pa3HOOOpa3HOW TpaduuecKon
uHpopmanuu. PasnmudaHbie ee BUABI — PacTpOBasi, BEKTOpHAs U PpakTayibHas rpaduka
OTJIUYAIOTCS TPHUHIMIAMU (HOPMHUPOBAHUS H300paKCHUS TPH OTOOpPAKCHHHM Ha
dKpaHe Ui Oymare.

Pacmposan zpaguka npumeHseTcs Npu pa3paboTke MOMUTrpapuUecKux u
MYJBTUMEIUHHBIX M3JaHUH; COOTBETCTBYIOIINE MPOrPAMMBI-PEIAKTOPBI B OOJIBIIICH
CTENIeHM OpPUEHTUPOBaHBI HE HaA CO3JlaHue, a Ha o00paboTKy H300pakKeHHH,
BBOJAUMBIX C ITUPPOBBIX (OTO- U BUacokamep. OCHOBHBIM 3JIEMEHTOM PacTPOBOIO
U300paKeHUs sBIIAeTCS mouka (HAa ODKpaHE OHAa Ha3bIBacTCI THKcelaeMm). B
3aBUCUMOCTH OT pa3pelicHUs 3KpaHa Ha HEM MOTYT pa3MeIaThCs HM300pakeHHS,
umerorme 640x480, 800x600, 1024x768 wu Oonee mnukcenedd. C pasmepoMm
N300pa)KEeHUs CBSI3aHO €T0 pa3pelleHue.

Paszpewenue uzooparxcenua wamepsiercss B Toukax Ha mouM (dot per inch —
dpi). Hanmpumep, y MoHHTOpa ¢ AuaroHaigbio 15 noiMOB pasmep M300pakeHHs Ha
JKpaHe CcoCTaBiseT MpuMepHo 28x21 cMm. B ogHom nroiime 25, 4 MM, IO3TOMY NPH
pabore Monutopa B pexume 800x600 mnmkcenel paspernieHue IKPaAHHOTO
n3o0paxenus pagHo 72 dpi. [Ipu medyaTu paspeinieHne JOJDKHO ObITh HAMHOTO BBIIIIC.
[Tomurpadudeckas rmeyats MOJHOLBETHOTO M300paxeHus Tpedyet paspemenus 200-
300 dpi. CrampmaptHbiii ¢oTocHHMOK 10x15 cM JOJDKEH COACp)KaTh MPUMEPHO
1000x1500 mukceneit. Becero Takoe mzoOpakeHue OyaeT uMeTh 1,5 MIIH TOYeK U
€CJIM Ha KOJUPOBAHME OJHOM TOUYKH, BKIIOUas €€ I[BET, UCIOJIb30BaHbl 3 Oaiita, TO
OOBIYHBIN IIBETHOM (DOTOCHUMOK 3aiiMeT MaccHuB pazmepom Ooisiee 4 Mb. OcHoBHBIC
po0IeMBbI UCTIONB30BAHMS PACTPOBBIX N300pakeHN — OobIne pa3mMepsl PailiioB u
HEBO3MOXXHOCTh yBEIWYEHUs] 0e3 TMOoTepH KaydecTBa (YETKOCTH) H300paKeHUsI.
Paznmuunsie gopmater pactpoBoit rpadukun — BITMAP, JPEG, GIF,PNG, TIFF
OTIUYAIOTCSL IPYT OT JIPyra CTETMECHBIO CKMMACMOCTH M300paKEHUH, BIHSIONICH Ha
o0beMbl Tpaduueckux ¢anIoB, YTO OCOOEHHO CYIIECTBEHHO TPU MEPECHUIKE
M300paKEHUH I10 CETH.

IJeemosoe paszpewienue — TTyOUHA TIBETA — OMPEACISICT METOJ KOTUPOBAHHMS
I[BETOBON WH(OpMAIMK, W TOKA3bIBAET, CKOJBKO I[BETOB MOXHO OTOOpa3uTh Ha
dKpaHEe OJHOBPEMEHHO. /{1 KOIUpOBaHMs YEPHO-0EI0OT0 N300paKeHHS TOCTATOYHO
OJTHOTO OWTa Ha TPEACTABIICHHWE I[BeTa OJHOTO TMuKcelsa. OmHuM OalTOM MOKHO
koaupoBath 256 usetoB (pexxum High Color), nBymst — 65536 useros (pexum High
Color), Tpemst — 16,5 muin uBetoB (pexxkum True Color).
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Ileemosas modenr — crnoco® pas3aeNeHUs 1BETOBOrO OTTEHKa Ha
COCTaBJIAIOIINE KOMIOHEHTHI. Yaie npumensitorca Tpu moaenu: RGB, CMYK, HSB.
Haubonee npoctast Mmozienb, B KOTOPO pabOTal0OT MOHUTOPKI U TenaeBu30psl — RGB.
JIro0oii 1BET B 3TOW MOJENTH CUUTACTCS COCTOSIIIUM U3 TPEeX KOMIIOHEHTOB: Red,
Green, Blue. DTtu uBera Ha3bBalOT OCHOBHbIMU. HOBBIE OTTEHKH MOJTY4YarOTCS
CYMMHUPOBAaHHEM SIPKOCTEW COCTaBIIAIOIIUX KOMIIOHEHTOB. (uwWTaercs, 4ro Mpu
HaJIO)KCHUU OJHOIO0 KOMIIOHEHTa Ha Jpyrod SpKOCTb CYMMAapHOIO LBETa
yBelInunBaercs. HanoxkeHue BceX TpexX KOMIIOHEHTOB AT CEPbIA IBET, KOTOPBIU
1pu OOJBIION SIPKOCTH CTAHOBUTCS OEIBIM.

IJeemosaa nanumpa — Tabnuua JaHHBIX, B KOTOPOU XpaHUTCS MHGOPMALIHS O
TOM, KaKMM KOJOM 3aKOJIMPOBAH TOT WJIM HMHOW IBET. DTa Tabiula co3JaeTcs U
XpaHutcs BMmecTe ¢ rpaduyeckuM (aitiom. Cambiii ynoOHBIM AJiE KOMIbIOTEpA
croco® KOAMPOBAaHHS IBETa — TpexOaWToBbIN (24 paspsaa). B stom pexume Ha
KOJMPOBAHUE KaXJ0W I[BETOBOW cocTtamistome R (kpacuoit), G (3eneHoit) u B
(cuHei) OTBOAUTCS MO OAHOMY OalTy. SIpKOCTh Ka)K70i COCTaBIIAIONICH BhIpaXKaeTCs
guciaom ot 0 nmo 255, m mro6oit mBer u3z 16,5 MIIIMOHOB KOMITBIOTED MOXKET
BOCIIPOM3BECTH MO TpPEM KoAaM. B »Tom ciydyae 1BETOBas NajauTpa HE HYXKHa,
MOCKOJIbKY B TpeX OalTax J0CTaTOYHO MH(POPMAIIMH O I[BETE€ KOHKPETHOTO MUKCEJIS.

Bexmopnasa cpaguxka wvmeeTr OCHOBHBIM D3JIEMEHTOM H300paXKEHUS JIUHUIO.

O0beM mamMsTH, 3aHUMAEeMbId JIMHHEW HE 3aBUCUT OT pa3MepoB JIUHUH, T.K.
JUHMS TIpe/cTaBieHa (OPMYIOH — HECKOJIBKMMM IapaMmeTrpamMu. MaHumymasnuu c
JUHUEH W3MEHSIOT TOJIBKO 3HA4YEHHs OJTUX mapameTpoB. Ui WX XpaHEHHUs
J0CTATOYHO HECKOJIbKUX OaiiToB mamsaTH. [Ipumepsl TuHuMiL:

I e e— — -

Puc.3. JIuauu BeKTOpHOU TpauKH.

BektopHas wutocTparus COCTOMT W3 JIMHUM, TIPOCTEHUIIHE OOBEKTHI
oOBeuHAIOTCS B OoJiee cliokHble. Hampumep, 4eThIpeXyroibHUK MPEICTABISETCS
YEeTHIPbMSI CBSI3AHHBIMU JIMHUSAMH, KyO — JBEHAIIATHIO WJIH IIECThIO CBSI3aHHBIMU
YeThIpeXyrojbHuKamMu. JIMHUM MMEIOT CBOMCTBA: TOJIIUHY, IIBET, (HOPMY, XapaKTep
(crutomiHas JNUHUS WIA MYHKTUP). 3aMKHYTBIE JIMHUM UMEIOT CBOMCTBO 3allOJIHEHUS
BHYTpPEHHEW 00yacTu (TEKCTYypoH, y30poM, LBETOM). B oOCHOBe mnpelncTaBieHUs
BEKTOPHBIX M300PKEHUN JIeKAT MaTeMaTudeckue popmMyibl 3aqanus GUryp: TOUKH
(1Ba 4ucna — KOOpAMHATHI TOYKM Ha IUIOCKOCTH), NOpsIMOM (1IBa mapamerpa-
kodhdurrieHTa B ypaBHEHUU TIPSIMOI), OTpe3Ka (eIre JBa mapameTpa — KOOPAUHATHI
Hayaja ¥ KOHIIa OTpe3Ka), KPUBBIX (MSATh MMapaMeTpoB JJisl KpUBOM BTOPOTO MOPSIKa
U JEeBIATb — JJIl KPUBOW TpeThero mnopsiaka) u T. H. llpu BbIBOJE BEKTOPHOTO
M300paKEHUS HA DKpPaH MporpamMma MPOU3BOJUT BHIYMCICHHUS KOOPIWHAT YKPAaHHBIX
TOYEK B U300paxeHUU OOBEKTa, T.K. SKpaH BBIBOAUT BCE MU300paKEHUsS B BUJE TOUCK.
Bekropnass rpaduka jerko macmtaOupyeTcsi, yBEJIMYEHUE PHUCYHKAa HE BEIET K
«pa3MbIBaHUIO» U300paKEHUS, IOITOMY OHA IIUPOKO UCIOJIb3yeTCsl B KapTorpaduu,
KOHCTPYKTOPCKMX CHUCTEMaxX aBTOMATU3UPOBAHHOIO MPOECKTUPOBAHUS U CHCTEMaxX
APXUTEKTYPHOTO NPOCKTUPOBAHUS.
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Pazmep uzooparxcenun. Ouznueckuili pasmep U300pakeHHUs] U3MEPSIIOT Kak B
MUKCENAX, TaK U B €IWHULAX JJIMHBI (MUUIMMETpax, CaHTUMETpax, Aroimax). OH
3aJaeTcsl IpPU CO3JAaHUU H300paKeHHs M XpaHUTCA BMecTe ¢ (Qaittom. Ecam
M300paKeHHUE MPEJHA3HAYEHO MJIA JIEMOHCTPAllMM HAa JKpaHe, TO €ro IIHPUHY U
BBICOTY 3a/1al0T B MHUKCEJSAX, YTOOBI 3HATh, KaKyl0 YacTh dKpaHa OHO 3aiimeT. Eciu
M300paKeHHE Tedaraercs, TO YIOOHO MCHOJIb30BaTh E€AUHUIBI JJIMHBL IS
OIIpENIENICHUS €ro MOJIOKEHUs Ha jucte Oymaru. C pasMepoM H300paKeHUs CBSI3aHO
€ro paspellcHUe, SBISIOIIEECs CBOMCTBOM caMoro Hu3o0pakeHus. PaspemieHue
U3MepsAeTCs B TOUKAaxX Ha JIOMM M 3TO 3HAYEHUE XpaHUTCS B (aiiie n300pakeHwus.
CooTBeTcTBUE MEXKY pa3MepaMu N300pakeHUsI U €ro pa3pelieHUEM MPECTABICHO B
CJIEYIOLMX TaOIHULaX.

Tabnuua 1. CBsi3b MKy TUHEHHBIM pa3MEPOM MILTIOCTPALIMU U Pa3MEPOM
¢aiina npu pa3HbIX pa3pelieHUsIX U300pakeHHs

Pa3mep orneuarka 75 dpi 150 dpi 300 dpi 600 dpi
10x15 cm (poTOCHUMOK) 380 Kb 1,5 Mb 6 Mb 24 Mb
25x30 cM (00610%KKa KypHasa) 1,9 Mb 7,5 Mb 30 Mb 120 Mb
50x30 cM (pa3BopoT KypHasa) 3,8 Mb 15 Mb 60 Mb 240 Mb

Tabnuna 2. CBsi3b MEXKIY pa3MepOM WILTIOCTPAIMH (B MUKCENSIX) U pa3sMEPOM
oTreyaTka (B MM) IIPH Pa3HBIX pa3pelIeHUsIX U300pakeHus

Pa3mep 75 dpi 150 dpi 300 dpi 600 dpi
WLTHOCTPAIIHH
640 x 480 212x163 mm 108x81 mm 55x40 MM 28x20 MM
800 x 600 271x203 mm | 136x102 mm 68x51 MM 34x26 MM
1024 x 768 344x260 mm | 173x130 mMm 88x66 MM 44x33 MM
1152 x 864 390x293 MM | 195x146 mm 98x73 MM 49x37 MM
1600 x 1200 542x406 mm | 271x203 MM | 136x102 mMm 68x51 MM

BricokOkauecTBeHHAs MMe4YaTh MOJHOIBETHOIO M300pakeHHUs 00eCreYnBaeTCs
npu ero pazpemenun B 200-300 dpi. Ilpu medatn wuzoOpakeHHs, 3aHUMAIOIIETO
MOJIHBIN JKpaH OYEHb OOJIBIIOTO MOHHUTOpPA O0pa3yercss OTIEYaTOK Pa3MepoM C
HeOonbITyIO hoTorpaduro.

2. TlpeacTaBjieHue YUCI0BOH HH(pOpPMAIUH
2.1. Cucmemot cuucienusn

CucremMa CYUCIEHHS — OTO CIIOCOO MPEACTABICHHS YUCET M COOTBETCTBYIOIIHE
eMy MpaBujia ACUCTBUS HaJ YnciaMu. Pa3HOOOpa3HbIe CHCTEMBl CUUCIICHHSI, KOTOPBIC
CYILLIECTBOBAJIM W PaHbIIE M KOTOpPbIE HCIOJB3YIOTCS W B HAlle BPEMs, MOXHO
pa3ieNuTh Ha HEMO3UIIMOHHbIC W MO3UIMOHHbBIE. 3HAKH, UCIIOJIb3yEMbIE TIPU 3aMUCH
qucesl, Ha3bIBalOTCS U pamu.

B Hemo3MIMOHHBIX CHCTEMAX CUYMCJIEHUSI OT MOJOXKEHUS IUpHl B 3amucu
yycia HEe 3aBUCUT BEJIMYMHA, KOTOPYIO OHa 00o3Hayaer. [IlpumMepoM HEnmo3UIMOHHO I
CUCTEMBbI CUUCIICHUS SBJISIETCS PUMCKas cuctema (pUMCKUe HUQPBI).
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B nmo3umuoHHBIX cucTeMax CYHC/IEHHsl BelW4yuHa, o0O3Hauaemasi nudpoil B
3alUCH  YMCIIa, 3aBUCUT OT ee mno3unuu. KoauuecTBO uUCHONIB3yeMbIX HUPP
Ha3bIBACTCS OCHOBAHUEM MO3UIIMOHHON CUCTEMbI CUHCIICHHUS.

[Tpumeps! asipaBUTOB HECKOJIBKUX CUCTEM:

Tabmuma 1. AndaBUThl CUCTEM CUUCICHUS

OcHoBaHue Ha3Banue Andasur
n=2 JIBonuHast 01
n=3 Tponunas 012
n=8 Bocbemepnunas 01234567
n=16 [ecrnanuarepuunas |0123456789ABCDEF

Ecnu tpelyeTcs yka3zaTb OCHOBaHHME CHCTEMBI, K KOTOPOW OTHOCUTCS YHUCIIO, TO
OHO TPUIHUCHIBACTCS HIKHUM HMHAEKCOM K 23ToMy uuciy. Hampumep:
101101,, 36715, 3B8Fis. I[lo3unus uudpsl B uwMcie HaA3bIBACTCS Pa3pAIOM.

Pa3psn ynciia Bo3pacTaeT crpaBa HaJleBO OT MJIAIIMX Pa3psioB K cTapmuM. Yucio
5551¢ 3amucaHo B MPUBBIYHON JJi1 Hac cBepHyTou (hopme. Ecnm pacnimucats uucio,
UCIIOJNIb3Ys pa3linyHble CTenmeHu yucia 10, TO MOJydyuM CIleyrollee BbhIpaKeHUE
55510= 500+50+5=5*100+5*10+5=5*10%+5*101+5*10°. Takum o6Gpa3om, YucIO B
NO3UIMOHHOW CHCTEME CYUHCIICHUS 3aIllMCHIBAETCS B BUJE CYMMBI YHCIIOBOTO psija
cTerieHeil ocHoBaHMs (B JaHHOM ciydae 10), B kauecTBe KO3(P(UIUEHTOB KOTOPBIX
BBICTYMAIOT HU(PHI JAHHOTO YHUCIIA.

JIns mepeBojia 4yncesl U3 JBOMYHOUN CHUCTEMBI B JIECITUYHYIO UCHOJB3YETCS PNl
CTeIleHEN IBOUKU:

Taomuna 2. Crenenu yucia 2

3HaueHue CTENEHNU 1024 | 512 | 256 | 128 |64 |32 |16 |8 4 2 1

[Tokazareins crerieHu 10 9 8 7 6 5 4 3 2 1 0

Ecnm Bce cinaraemblie B pa3BepHyTOH (popMe HEAECATHUHOIO YHCIIA TIPEJACTABUTD
B JICCATUYHOM CHCTEME€ U BBIYUCIUTH IMOJYYEHHOE BBIPAXKECHUE MO IIpaBUIaM
NECATUYHON apu(METHUKH, TIO0 TOJYIUTCS YHUCIO B JIECITUYHOM CHCTEME, PaBHOE
JTAHHOMY.

IIpumep C1. [lepeBectu uricio 101101, W3 ABOMYHOM CHUCTEMBI B JIECATHYHYIO
CHUCTEMY CUHUCJICHUS.

Pemenune. Hag ynciom 3anuiiemM CTEIEHM OCHOBAHMS JBOMYHOM CHUCTEMBI, T.C.

CTENEHW  JBOWKHM, 3aTe€M  pAacCMOTPUM  DPa3BEpHYTYI0  3alUCh  YHUCJA,
543210

101101, =1x2° +0x2* +1x 2% +1x 22 +0x 21 +1x2°=32+0+8+4+0+1=45
u

2.2. Ilepe6oo decamuunblx uucen ¢ opyzue CUCmeMmMbl CUUCTICHUA

IlepeBoa meabIX YKCeJ TPOU3BOJIAT CAEAYIOUIUM 00pa3oM:

1) OcHOBaHHE HOBOHM CHUCTEMBI CUUCIICHHUS BBIPA3UTh B JICCATUYHOW CHCTEME
CUMCJICHHSI U BCE IMOCJIEAYIOIIHNE ACHUCTBUS NPOU3BOAUTH B JECATHYHOU CUCTEME
CUMCIICHUS;
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2) TOCTEeNOBATENbHO BBINOIHITH JACICHHE IAaHHOTO 4YHCIA W TOJTY4aeMbIX
HETIOJIHBIX YaCTHBIX HA OCHOBAHWE HOBOM CHCTEMBI CUMCIIEHHUS 10 TEX MOp, IOKa HE
IIOJIyYMM HEIIOJIHOE YaCTHOE, MEHBIIIEE JEIUTEILS;

3) TONyYeHHBIC OCTaTKH, SBISIONIMECS LU(ppaMHU 4YHCIa B HOBOW CHCTEME
CUMCJICHUS, IPUBECTU B COOTBETCTBHE C aJI()aBUTOM HOBOM CUCTEMBI CUUCIICHHUS;

4) COCTaBUThH YHUCIIO B HOBOW CUCTEME CUMCIICHHs, 3alUChIBAsl €ro, HaYMHAs C

IIOCJICAHCTO YaCTHOTI'O.

Ipumep C2. IlepeBectr uncno 371 B JBOUYHYIO CUCTEMY CUUCIICHUS.
Pemenne. Jlyig 0603HaueHus uudp B 3amMCH YUCIIA UCIOIB3YEM CUMBOJIUKY:
asa,aza,a;ay .

_37 2
_36 18 2 Otcrona 37, =100101,.m
a=1 18 9 2
a1=0 8 4 2
az=1 4 2|2
a;=0 2 1=a;
a,=0

2.3. Apugpmemuueckue onepayuu 6 060UUHOI U KPAMHBIX
ell cucmemax cUucaeHus.

ApudmeTndyeckue  omepanMd B TMO3UIIMOHHBIX  CHCTEMaxX  CUHCIICHUS
NPOU3BOAATCA IO €AMHOMY alroputMy. Tak, CJIOXKEHUE JABOMYHBIX YHCEI
IIPOUCXOIUT IO KIIACCHYECKOMY aJTOPUTMY «CTOJOMKOM» C TMEPEHOCOM JBOWKHU B
cnenyromuii psa. HeoOXoauMo MOMHHTH O CIEIYIONIMX TpaBUJIAX CIOXKEHUS |
YMHO>KE€HHS YHCEJI B ABOMYHON CUCTEME CUUCIICHHUS.

0+0=0 0*0=0
0+1=1 0*1=0
1+0=1 1*0=0
1+1=10 1*1=1

Baxxno oOpaTtuTh BHHMaHHWE Ha TO, 4YTO TMPHU CJIOKEHUU [IBYX EIUHUI]
MIPOUCXOJUT MEPENOJIHEHUE pa3ps/ia U MPOU3BOJUTCS MEPEHOC B CTApUIMN pa3psl.
IlepenonHenue pa3psiia HaCTyHaeT TOrJa, KOrjla BEeIMYMHA YKCIIa B HEM CTAHOBUTCS
paBHOW wnu Oonbiiei ocHoBaHus. [IpoBepum, nedictButrensHO 1U  12+1,=10,:
MEepEBE/IEM cllaraéMbleé B JECATEPUUYHYIO CUCTEMY cUHMCiIeHus. =119, moaTOMY
12+15=110+110=210=10,.

IMpumep C3. Haiitu cymmy uncen 1010101, u 110111,.

Pemenne.

ITepBoe cmaraemoe  + 1010101

Btopoe cmaraemoe 0110111
Cymma 10001100
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[IpoBepumM pe3ysibTaT HAIIErO CHOXKEHUS, IJI1 YEro IMEPEBEAEM ClIaraéMble U
CWB%%O};LSE;IT:PR}QIQ 8 g??ﬂ? Ziq}r/l Sg?lﬂx 2, +0x2 +1x2,=64+0+16+0+4+1=85
110111, =1x 25 +1x 24 +0x 23 +1x 22 +1x 2l +1x 20 =32+16+4+2+1=55
10001100, =1x2, +0x2, +0x2, +0x2, +1x2, +1x2 +0x2 +0x2 =128%8+4=140

10

10
Kak Bugum, nericteurensHo 85+55=140. m

JIBonuHas cucrema, SBJISIOLIAsCS OCHOBOW BCEH KOMIBIOTEPHOU apU(pMETUKH,
TEM HE MEHEE BECbMa I'pDOMO3JKa M He YyJoOHa IJIs MCIOJIb30BAHMS UYEIOBEKOM.
IToaToMy mpOrpaMMHUCTBI TOJB3YKOTCS JABYMsI KpPAaTHBIMM JBOMYHOW CHUCTEMaMU
CYMCJICHMS: BOCBMEPUYHOMN U IIECTHAAATEPUYHOM.

IIpuBeneM B KadecTBE NpUMEpPA 3alUMCh HATYpajbHBIX UYHUCEN OT €IMHUIBI 10
IIECTHA/LIATH B YeThbIpeX cucreMax cuucieHus. g ynobctBa mnepeBojga U3
JBOUYHOW B BOCBMEPHUYHYK) U IIECTHAALATEPUYHYIO CHUCTEMBI PaCCMOTPUM
CJIEYIOLIYIO TaOIHILY:

Tabnuua 3. [lepeBos yrices U3 OAHON CUCTEMBI CYUCIICHHS B IPYTYIO

10-pas | 2-gas | 8-pag | 16-gas | 2-8 | 2-16
0 0 0 0 000 | 0000
1 1 1 1 001 | 0001
2 10 2 2 010 | 0010
3 11 3 3 011 | 0011
4 100 4 4 100 | 0100
5 101 5 5 101 | 0101
6 110 6 6 110 | 0110
7 111 7 7 111 | 0111
8 1000 | 10 8 1000
9 1001 | 11 9 1001

10 1010 | 12 A 1010
11 1011 | 13 B 1011
12 1100 | 14 C 1100
13 1101 | 15 D 1101
14 1110 | 16 E 1110
15 1111 | 17 F 1111

N3 sroit Tabnuibl BUAHO, YTO B JBOMYHOM CHUCTEME CUMCIICHHS 3alUCh YUCIIE
BTOPOU BocbMepku yucen (0T 8 10 15) oTnuyaercs oT 3anucu NepBOil BOCBMEPKHU (OT
0 mo 7) nHanuuMeMm eIMHMUIBI B 4eTBepTOM (ciieBa) paspsane. Ha »Ttom ocHOBaH
aIrOpUTM TEpPeBOJA JIBOMYHBIX 4YHCEN B BOCBMEpPUYHBIE «I0 Tpuaaam». Jlus
MPUMEHEHHUSI 3TOTO alropuTMa HaAO0 pa30OUTh ABOMYHOE YKCIO Ha TPOUKH HUDP
(ECTeCTBEHHO, OTCUMTHIBAsI CIIpaBa Mo TpU HUQPHI s LEIOr0 Yuciia U cieBa s
JIPOOHOI0 YKCIa) U 3aucaTh BMECTO KaX A0 U3 TPOEK BOCBMEPUUHYIO LUDPY.
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IIpumep C4. IlepeBectr yncno 10101012 B BOCBMEPUYHYIO CUCTEMY CUUCIICHUS.

Pemenue.

Jlns pemieHuss HEOOXOIMMO pa3OUTh 4YHMCIIO chpaBa (T.K. OHO IIeJIo€) Ha
«tpuaas». Eciu 10 kpailiHed cieBa TpPOWKM HE XBaTaeT LUQpP, TO IOMHCHIBAEM
HE3Hayalllke HyJIU CJIEBA.

10101012 —»1 010 101,001 01 101,125, »>125, m

0

1 2 5

I[JISI HCpCBOI[a YHUCCII U3 BOCBMepH‘IHOﬁ CHUCTCMBI B I[BOI/IIIHyIO HCHOJ’IBSyeTCH
O6paTHBIﬁ aJ'II‘OpI/ITM: (BOCBMepH‘IHBIe L[I/I(I)pBI 3aMCHAKOTCA Ha TpOfIKH JBONYHBIX
uudp).

Hampumep, 327, —»327,—>011 01 111,—>11010111,.

o

2
Jlns  mepeBoja yucen W3 JBOMYHOW CHCTEMBI B IIECTHAAATCPUUHYIO
UCIIOJIb3YETCA aIrOpUTM «I0 TeTpagam». CTpoka JABOMYHBIX IUGp pa3duBaeTcs Ha
YETBEPKH M BMECTO HUX 3aMHUCBHIBAIOTCS IIECTHAIIATEPUYHBIE ITUDPHI.

Ipumep CS. IlepeBectn nBonunoe wywmciao 110111101011101111,101 B
MIECTHAIATEPUIHYIO CUCTEMY CUMCIICHUSI.

Pemenne. Pazgenum mgaHHOE YMCIO HA TPYMIBI MO YeTbipe IUGPHI, HAUWHAS
cripaBa JIs 1IeJION YacTy YKciia U clieBa JJIs IpoOHOM yacTu uncia. Ecnu B kpalinei
JeBoW Tpynme (I IeJoM YacTH) M B KpaHed mpaBoM(Is ApOOHON YacTH)
OKa)KEeTCsI MEHbBIIIE YEThIpeX HMU(P, TO JOMOJIHUM UX HYJSIMHU.

110111101011101111,101, —-11 0111 1010 1110 1111,101> —

0011 0111 1010 1110 11111010 — 37AEF,Aj;

CrnenoBatensHo, 110111101011101111,101, =37AEF,A;;. 1

3. OCHOBBI JIOTUKHU BbICKA3bIBAHU M
3.1. Buickazvieanus. Jlocuueckue onepauyuu, 6blpax3ceHus

Buickazvieanue — 310 yTBEpKIeHHE (IPEMAJIOKEHHUE), O KOTOPOM MOKHO
CKa3aTh, HCTMHHO OHO WM JI0KHO. Hampumep, Bbicka3biBaHue «ropos Coun
pacrosioxkeH Ha Oepery UepHOro mMops» UCTUHHO, a BbICKa3bIBaHUE «ropojl PocToB
pacnojiokeH Ha Oepery UepHoro mopsi» JIokHO. M3 mpocThIX BhICKa3biBaHui A, B
MOHO 00pa3oBaTh 0oJiee CIOKHBIC BhICKa3bIBaHUA: «A U B», «A nnmu By, «HeBepHO,
yTo A», «ecnu A, To B» («u3 A cneayer By»). 3Hasd MCTUHHOCTD WM JIO)KHOCTh
yTBepxkaeHuid A, B, MOXHO yCTaHOBUTh HCTUHHOCTb WJIM JIOKHOCTHb CIIOKHOTO
(cocTaBHOTO) BBICKa3bIBAHUSI.

Bricka3zbpiBaHuE MOKHO (POpMaIM30BATh C MOMOIIBIO JIOTHYECKOU (HOPMYIIBL.
Jlornueckass opMyna BKIIO4aeT B ceOsl JIOTMYECKHUE MEPEMEHHBIE U JIOTUYECKHE
CBSI3KM (3HAKH JIOTMYECKUX orepanuii). [lepemeHHble NMpeCcTaBIsAOT YTBEPKICHUS U
0003Ha4aroTCsa 0OOBIYHO OYKBAMHM JIATHHCKOTO WJIM PycCcKOTo andaButa. CBA3KH — 3TO
onepayuu.

" KOHBIOHKIMS (0003HaueHus A, &, -, AND, W);
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* u3BIOHKIMA (0003HaueHus v, OR, NJIN);

= otpunanue (o6o3Hauenust — , ~, NOT, HE, A UTS BBICKA3BIBAHUS A);

"  yMIuIMKanus (0003HavYeHUus — , D).

Jlanee uCnoyib3yIOTCS MEPBBIE U3 YKA3aHHBIX B CMIUCKAaX 0003HAUECHU.

Hanpumep, BricKka3biBaHUE «eCiu OyAeT A0XKIb, Mbl HE TIO€/IEM B FOCTH, OyeM
CUIETh JOMa» MOXHO (QopMalibHO TpeacTaButh (Gopmynoit A — —BAC, rne
nepeMeHHasi A B JaHHOM clly4ae MpPeICTaBIseT BhICKa3bIBAHUE «OYyIET TOXIb», B —
BBICKa3bIBaHHUE «1oeneM B roctu», C — «Oyaem cuaeth gomay. [IpounTtath Takyio
dbopmyny MoxkHO Tak: «u3 A cienyet He B u Cy.

OmnepaHbl TU3BIOHKIIMN HA3BIBAIOT OU3BLIOHKMAMU, OTIEPAH]IbI KOHBIOHKIIUUA —
KOHbIOHKmMamu. B uMIUKanuum ¢ — \ JIeBBIM omepaHj, (GopMyay ¢, Ha3bIBAIOT
NOCHUIKOU, a TIPaBblid onepanl, GopMyny , — 3axnoueruem. YuTaroT UMIUTUKAITUIO
KaK «H3 ( CIAEAYET Y», UIH «P BICUET \Y».

Ilpuopumemsvr  onepayuii:  CymecTByeT JOTOBOPEHHOCTh O  TOPSIAKE
BBITIOJIHCHUS JIOTUYECKUX OIEpaIriii, €Clii ATOT MOPSJAOK HE Pa3MEUeH KPYIJIBIMH
ckoOkamu. HauBpICIIUN NPUOPUTET HWMEIOT OTPUIIAHUE U CKOOKH, 3aTeM
KOHBIOHKIIMSI, TAJIEE BBIMOJHICTCS JU3BIOHKITUS U TTOCICAHEN - UMILTUKAITHUS.

YUmenue @opmyn. ®opMynbl HEOOXOIUMO YUTATh C YYETOM IPHUOPHUTETOB
onepanuii. Hanpumep, popmyny — (X = — y) — Z MOXKHO IPOUYUTATH TaK: U3 TOTO,
YTO HE BBIIOJIHIETCS YCIOBHUE «U3 X CIEAYET HE y», BHITEKAET (JJOTMUECKHU CIEAYET)
z. [lpyroil mpaBUJIbHBI BapHaHT: €CIM HEBEPHO, YTO W3 X CIEAYeT HE Y, TO
BBINIOJIHSIETCA Z. [IpouTeHne «eciu He X, TO HE Y BIICUET Z» SIBISETCS HEBEPHBIM U
HEOJHO3HAYHBIM, T.K. COOTBETCTBYET opmyiie: — X —>( —y — 2 ) u popmyne: (— X
—>-y)—>z 1

3.2. llocmpoenue ¢hopmyn no évicKazvi6aHuAM

Ipumep JI1. «mist Toro, 4to0bl TPEYTOJBHUKHA OBUIA pPaBHBI, HEOOXOIHMMO,
9TOOBI OHU ObLTH TTOAO0O0HBY. O003HAYUM TPOCTHIE BBHICKA3bIBAHUS TIEPEMEHHBIMU: X
— «TPEYTOJBHUKH PaBHBI» U Y — «TPEYroJbHUKHU MOA00HB. Torma hopmymna: x — Y
COOTBETCTBYET UCXOJIHOMY BbICKa3biBaHUI0. OOpaTUTE BHUMAaHUE, YTO HEOOX00UMOoe
YCIIOBUE UJICT CHpasa OT OTEPAlldU CIICIOBAHUSA: €CJIM TPEYTOJbHUKH PaBHBI, TO OHU
TouyHO OynyT mogoOHbl. OOpaTHOE, Y — X, HEBEPHO — U3 MOJ00US paBEHCTBA HE
cienyer. W

Ipumep JI2. BrickaspiBanue: «Jlias Toro, 4TtoObl OBUIM JTYy>XH, AOCTATOYHO,
9TOOBI TIpormien M0kaAb». O003HAUMM X — «OBUIH JY)KH», Y — «IPOIIET TOXKIIbY.
dopmyna: y — X popMaTu3yeT UCXOIHOE BhICKa3zbiBaHue. OOpaTuTe BHUMaHUE, YTO
docmamouHoe YyCIOBUE UMET cleéd OT ONEpalMK CJIEeA0OBaHUs: €CIH ObUT 0XKAb, TO
ectb U Jayxu. OOpaTHOoe, X — Y HEBEPHO, T.K. JY’)KHM MOTYT OBITh BBI3BaHbI HE
JTOXKIEM, 4, HATPUMEDP, BOJONPOBOIHON aBapucii. W

Ipumep JI3. Breicka3zpiBaHUE: «IJIsI TOrO, 4YTOOBI YHCIO OBLIO YETHBIM,
HE0OXO0JMMO M JJOCTaTOYHO, YTOOBI OHO JIEJIMJIOCH Ha JIBa 0e3 ocTtaTkay. O003HAUNM
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X — «4HCJIO YETHOEY, Y — «UHCIIO JICIUTCS Ha J1Ba 0e3 octaTtka». @opmyina: (X — Y) A
(Y = X) bopmanuzyeT ucXoHOE BbIcKa3biBaHue. W

[Ipumepsl OIIMOOYHOTO TOJKOBAHUS CIEAOBAHUSA:

1) U3 BBICKa3bIBaHUI «BCE 3€OPBI MOJIOCATBIY U «ITO KHUBOTHOE IOJIOCATON
CJIEJIYeT, YTO «3TO KUBOTHOE — 3e0pay. Tak, MonocaThlii KOT CTAaHOBUTCS 3€0pOil.

2) U3 BbicKa3biBaHUM «Iroeii MHOro» M «COKpaT — YelOBEK» CICAYET, UTO
«COKpaToB MHOTO».

3.3. Onpeoenenue ucmuHHoCmuU Hopmyn

3amaya omnpeneraeHUuss UCTUHHOCTU (opMysl pemraercss B COOTBETCTBUHU C
NPUHATBIMU TIpaBWJIaMU HMHTEPHPETAIMU BbICKa3bIiBaHUN B joruke. CraHmapTHas
(rmaBHas) MHTEpOPETAIMs ONEpaliii B UICYMCIICHUN BBICKA3bIBAHUHN TIPEACTABIISCTCS
cleAyIoIIel Tabauiei:

Tabmuma 4. Tabnuita ICTHHHOCTH JIOTHYECKUX OTICPAIIHiA

X y — X XAY X\VYy X—Yy
0 0 1 0 0 1
0 1 1 0 1 1
1 0 0 0 1 0
1 1 0 1 1 1

3necs mudpoit 0 0003HAUCHO 3HAUYCHUE «IOXKBY, Udpol 1 — 3HaAUYECHHE
CACTHHAY.

Oxeusanenmuocms GOPMYIT 03HAYAET COBMAJCHHE WX 3HAYCHHM HCTUHHOCTHU
JUIS BCEX BO3MOXKHBIX HaOOpOB BXOSIIMX B HUX TNepeMeHHBIX. Omnepaiuio
SKBHBAJIEHTHOCTH 0003HAYaIOT, OOBIYHO, 3HAKOM TOXKIECTBA =.

CymiecTBytoT (hOpMYJbI, UMEIOIIUE OJHO U TO K€ 3HAUYCHHE, MPU PA3TUIHBIX
3HAUEHHUSAX BXOMSIIMX B HUX TNEpeMEHHbIX. K HHM OTHOCATCA TaBTOJOTUS H
IPOTUBOpPEYHE.

Tasmonoeus — 1o Ghopmyna, HICTUHHAS TIPH JIFOOON MHTEPHPETALNU BXOISIINX
B Hee NepeMeHHbIX. Tak, gopmyna x Vv —X Bcerma UCTHHHA. J[eHWCTBUTENBHO,
3HaUEHWE TU3BIOHKIIUU €CTh MCTUHA, €CIU XOTsA Obl OJIMH €€ OlNepaH/] WCTUHEH, a B
aTOM (hopMmyIie, eCiH X - JI0XKb, TO —X - UCTUHA.

Ilpomueopeyue — 310 dopMyna, JOXHAsg TpPH IOO0N HHTEPIPETALNH
BXOJAIIMX B Hee TmepeMeHHbIX. Tak, Qopmyma XA—X  Bcerma JIOXHa.
JleficTBUTENbHO, 3HAUCHNE KOHBIOHKITUU €CTh JIOXKb, €CIIH XOTs ObI OJIMH €€ OTIePaHI
JIO’KEH, a B 9TOU (popmyIie, €ClH X - HICTUHA, TO —X — JIOKb.

Ecniu 3agansl  3HA4YeHHWsS] TEPEMEHHBIX, TO, WCIOJIB3YyS CTaHAAPTHYIO
WHTEPIPETAINIO, MOXKHO OIMPEIeINTh, ICTHHHA WA HET AaHHas GhopMya.

3.4..0npeoenenue ucmuHHOCIMU POPMYT ¢ HOMOWbIO MAOIUY UCHIUHHOCIU

IMpumep JI4. Onpenenuthb, UCTHHHA WK HET dpopmysia —(X v — Y) —> XAY,
eciu a) x=1, y=0; 0) x=0, y=1.



19

Pemenue. /{51 pemieHus 3aa4u HY)KHO TOJICTAaBUTh JaHHBIC 3HAYCHHS X H Y B
(GopMyJTy U UCIIOJIL30BATh HHTEPIIPETALUIO ONIEPAIIMA, YYUTHIBAs UX IPHOPUTET. Tak,
it a): —(1 v =0) > 1IA0=—=1—->0=0— 0= 1. Oreet: npu x=1, y=0 nanHas
dopmyna uctunana. g 6): —(0v =1) > 0A1=-0v0) >0=-0—->0=1—->0=
0. OtBet: npu X=0, y=1 nannas popmyia JioxKHaA. DTOT MPOIECC MOKHO MPEJICTABUTH
TabIULEeH:

XY |2y [ Xvay|a(Xv=ay)| xay —(X Vv =Yy) > XAy
110 1 1 0 0 1
0|1 0 0 1 0 0

Takumu Tabnuuamu yAOOHO TMOJIB30BaThCs, ecid (GopMmyna CIOXKHAS H
TpeOyeTcsi ONpeAeuTh €€ MCTUHHOCTh JJIi BCEX BO3MOXKHBIX 3HAYEHUM
nepeMeHHbIX. l

Ipumep JIS. Onpenenuts UCTHHHOCTh GOPMYIIBL @ = —(XAY) — —Xv—Yyv—Z
— XVYVZ 1Jid BceX 3HaYeHUM NEPEeMEeHHBIX X, Y, Z.

Pemenne. PemaemM 3amady ¢ mOMONIBIO TaOMUIBL, pa30uBasi HCXOAHYIO
dbopmyny Ha TOAPOPMYJIBI:

XY | Z|XAY|=(XAY) | =X |2y | =Z | =Xv=YV—Z | XVYVZ | 0102 | G4a—> @3
00|00 O 1 1111 1 0 1 0
00|10 1 111]0 1 1 1 1
0|1|0| O 1 1101 1 1 1 1
01|10 1 110|0 1 1 1 1
110(0| O 1 0|11 1 1 1 1
1710(1] O 1 0|10 1 1 1 1
1110 1 0 0|01 1 1 1 1
11111 1 0 0] 010 0 1 1 1

CoznaB Takyio TaOJMIly, MOKHO OTBETHTH Ha BOTMPOC: SBIACTCA JIM JaHHAs
dbopmyna taBrojorueii? OTBer — HeT, T.K. ipu x=0, y=0, z=0 ee 3HaueHue ecth 0, a
TAaBTOJIOTHSI MCTHHHA TpU JIOOBIX X, Yy, Z. SBugercas num dta ¢opmyna
npotuBopeurieM? Her, T.K. ecTh HaOOpHI EPEMEHHBIX, MMPU KOTOPHIX OHA WCTHUHHA.
W3 TabmuIel BUIHO, YTO, HAPUMED, «yCeUCeHHas» Gopmyna —(XAY) = —Xv—yv—Z
ABIIIETCS TAaBTOJIOTHEW (BCe €€ 3HAaYeHUs WCTUHHBI), 4, COOTBETCTBEHHO, €€
orpumianue —(—(XAY) — —Xv—yv—z ) OyIeT npoTHBOpedYHeM (BcEe 3HAYCHHUS
J0XHbI). W

3.5. ¥Ynpowenue gpopmyn

Cnenytomiass BakHasi 3ajlaya B MPUJIOKEHUSX JIOTMKU BbICKa3bIBaHUU —
ynpowenue ¢opmyn. llon ympolieHHeM MOHMMAETCs MOJydyeHue Ooliee MPOCTOM
(mampumep, Oojiee KOPOTKOM, HE cojaepiKalleld 3HaKOB —>, CKOOOK, OTpHIIAaHUM Ha
COCTaBHbIMU  (QopMmysiamMu) (QOpMYJbl, HKBUBAJICGHTHOW JaHHOW. J[liga 3TOro
UCIIONB3YIOTCS  SKBUBAJEHTHbIE TMpeoOpa3oBaHus (OpPMYJN, OCHOBaHHbBIE Ha
CJIEAYIOIINX U3BECTHBIX TOXKIECTBAX (MpaBUiiax):
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1) -—(AvB) = —-AA-B 12) AvB = BVA

2) — (AAB) = —-Av-B 13) (AAB)AC = AA(BAC)
3) AABvC) = AABvVAAC 14) (AvB)vC = Av(Bv(0
4) Av(BAC) = (AvB)A(Av(C) 15 (A=B) = (B=A)
5 Av(AAB) = A 16) A (B—>C) = AAB—>C
6) AA(AvB) = A 17) Av A = A

7) (AAB)v—B = Av-B 18) AAA = A

8) —-—A = A 19) AvBv—-B = Bv—=B
9 A—>B = —AvVvB 200 AVBA=B = A

10) A—>B = —B > —A 21) AA(Bv—B) = A

11) AAB = BAA

3nece A, B, C — (mom)popmyibl, B YaCTHOCTH, JIOTMUECKHE NEpPEeMEHHbIE.
OO6b1yHO, TTPU TTPe0Opa30BaHUAX BHAUAJE U30ABIISIIOTCS OT UMIUIUKAIUN C TTIOMOIIBIO
npaBuia 9, 3aTeM OT OTPUIIAHUHN HaJl cOCTaBHBIMHU (hopmynamu (ripaBwia 1, 2, 8) u
ckoOok. Ecnu B KOHEUHOM pe3ynbTaTe MpeoOpa3oBaHUN MMOJydeHa TaBTOJIOTHS,
HanpuMep, XV—X, TO UCXOJHasg (opmylsia TakXKe SIBISETCS TaBTOJOTWMEH, T.K. OHA
HKBUBAJICHTHA TIOJYYEHHOWM. AHAJOTUYHO, pE3yJbTaT XA—X TOBOPUT O
IPOTUBOPEUUBOCTU HUCXOAHOM Qopmyinbl. [lpaBuiio 19 rosopur o TOM, 4YTO B
IU3BIOHKIIMU ToJ(opMyia-TaBTONOTUST M OyAeT pe3ynbTaroM, T.K. OHa Bcerja
UCTUHHA, a JJI1 UCTUHHOCTU AU3BIOHKIIUU JTOCTATOYHO MUCTUHHOCTHU XOTSI ObI OJHOTO
onepanaa. I[Ipasuno 20 roBOpuUT 0 TOM, YTO NPOTUBOPEUYUE HE BIIUSET HA PE3YJIbTAT
JIU3BIOHKIIUY, T.K. OHO BCEr/a JIOKHO U Pe3yJbTaT ONPEAEISAETCS UCTUHHOCTBIO WU
JIO’)KHOCTBIO ocTaBIieicss ¢opmynbl. COOTBETCTBEHHO TaBTOJOTHUS HE BIUSET Ha
pe3ysbTaT KOHBIOHKIMU (TIpaBwiio 21), T.K. OHa BCerja UCTUHHA U OKOHYATEIbHBIN
PE3yNbTAT 3aBUCUT TOJIBKO OT 3HAYCHUS OCTABIIEHUCS (POPMYJIIBI.

Ipumep JI6. YrpocTutb hopmyiy: —(—XA—=Y)V(X = Y)AX.

Pemenne. IIpoBoanm 1enodky npeoOpazoBanuii (B CKOOKax yKa3bIBaeTCS
HOMEp IPUMEHSEMOT0 MTPaBUia):
—(=XA=Y)V(X = Y)AX = (9) = (- XA—Y)V(= XV YIAX=(2) == —XV ==YV (= X
VYIAX=(8,11,3) =X VYV axXaXxvyax=(200=xvyvyax=(5)=xvy. &

Mpumep JI7. Onpenenuth, sBisiercs T Gopmyna —(—XA—Y)v(X — Y)AX
MPOTUBOpEYUEM ?

Pemenue. [Iponenas ynpouieHus, NpuBEACHHBIE B pUMepe 1, Moaydnm, 4To

ucxomHas (opMmylia 3KBHBaJICHTHA (GopMyne X V y, KOoTopas MPOTHBOPEYHEM HE
saBiiseTca. OTBET — HET.

IMpumep JI8. Onpenenuts, sBisercs popmyna Xv —((Y v Z) AX) TaBTOJIOTHEH?
Pemenue. Yupoctum dpopmyny: XV =((yvz) AX)=(2)=xv =(yvZ) v =X
=(12)=xv -Xv=a(yvz)=(19)=xv =X Oreer—1a. &
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3.6. anaofcueuuﬂ no meme 05 CAMOCHMOAMENbHOZO0 peuitenun

1. HepCBCI[I/ITe OCJIBbIC YMCIIa U3 I[GCHTH‘IHOﬁ CHUCTCMbI CUHUCIICHHUA B IBONYHYIO!

a) 513 ( Oteet: 1000000001); 6) 600 ( OTBet: 1001011000).

2. llepeBeaute necsiTUUHbIE APOOH B ABOMYHYIO CHUCTEMY CUHCIIEHUS (OTBET

3aIIMcaTh C MICCThIO JBOMYHBIMU 3HaKaMI/I)Z

a) 0,4622 ( Otger: 0,011101);  6) 0,5198 ( Otser: 0,100001);

. IlepeBemuTe T1ieNBIE YWCIAa W3 JECATUYHOH B BOCBMEPHUYHYIO CHCTEMY
cuucnenus: a) 8700 ( Otser: 20774); 6) 8888 ( OtBeT: 21270).

. IlepeBenute 1ieNIbIC YMCIA U3 JECATUYHOW B IICCTHAIATCPUIHYIO CUCTEMY
cuncienusi: a) 266 ( Oteet: 10A); 0) 1023 ( OrBet: 3FF).

. IlepeBenure nBomunoe umcio 1010001001011 B BOCEMEpPHUYHYIO CHUCTEMY
cuncnenus ( Otser: 12113).

. Bprumciure cymmy umcen X u Yy, ecom X =11101012, y =1011011>.
Pesynbrar npezcraBbTe B Buae BocbMepuuHoro uncia. (Oteer: 320).

. Beluucinuth  3Ha4YCHHE CyYMMELEI B JIECSITUYHOM  CHUCTEME  CUHMCIICHMS:
102 +108 +1016 = ?10 (OTBeT: 26)

. B mectHaanaTepuuHoi cuctemMe cuucieHus cymma yucen Fig u 1011, paBHa?
(OtBeT: 1A)

. 3ammcaTh ¢ MOMOIIBIO JIOTHYECKUX (POPMYJI: €CIU BJIIAXKHOCTh TaK BBICOKA, TO
aubo0 Tocie TomynaHs, Jubo BedepoM OyaeT moxab. (OTBeT: 0003HAYUM
BBICKA3bIBaHMS: A — «BJIAXXHOCTH BBICOKa», B — «10k b mocie nonyaasy», C —
«mox a6 Beaepom». Torma popmyna: A — (B v C)).

10.IIpoBepuTh UCTUHHOCTH (OPMYJ: M3BECTHO, YTO X MMeeT 3HadyeHwe 1. Uto

MOKHO CKa3aTh O 3HAUYCHHUSIX UMILUIUKAUHU: —XAY —> z? (OTBET: UMILTUKAIUS

WCTHHHA HE3aBHCHUMO OT 3HAUCHHUM Y U Z, T.K. €€ IIOCBIIIKA BCCraa JIOXKHa IIpUu
x=1).

11.TIpotuBopeunBa i ¢opmyna: P - —P v PA—P ? (Oteer: Her: ynpoctus

dbopmyiy, momyunm Gopmyiry —P, KOTopast IpOTUBOpEUHEM HE SBIISETCS).

12. Yupoctuth popmyny: —(—XA=Y)V(X = Y)AX. (OTBeT: X V' Y)

13.He cTpost TaOJIMILBI HICTUHHOCTH JOKA3aTh SKBHUBAJICHTHOCTh: —(X—Y) = X&—Y

(OtBet: YmpoctuB (opmyiy cieBa OT 3HaKa TOXKAECTBA, MOJIy4uM (opmyiy
XA—Y, 4TO U TpeOOBAJIOCH).
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4. OcHoBbl padotTsl B Microsoft Excel

4.1. Okno knuzu Excel

@aitn EXCEL Ha3biBaeTCsl KHUTOM, MOCKOIBKY COAEPKUT MHOXKECTBO CTPAHUII
- JJIEKTPOHHBIX TAOJUL, Ha3biBaeMbIX Pabouumu aucmamu. Kaxnpiii nuct uMeer
COOCTBEHHOE UMsI, YKa3aHHOE Ha SIPJIbIKE JINCTA (BHU3Y dKpaHa). MOXHO BCTaBIATh U
OJIHOBPEMEHHO MCIIOIB30BATh HECKOJBKO JUCTOB, IECATKH, COTHU B OJTHOM KHHUTE.

PaGouunii nuct pasgeneH Ha cmpoku u cmonaodysvt. CTPOKM HUMEHYIOTCS
HOMEpPOM ( IIeJIbI€ YMCiia B JICBOM YacTH JIMCTA), CTOJOIBI - JIATUHCKUMHU OykBamu (B
BepXHeW yacTH Jincta). iMena cTonO110B Ha3bIBAIOT TAKXKE 3ar0JI0OBKaMU CTOJIOIOB.

Krnerka 35ekTpoHHON TaONMIbI, HAXOIAMIAACS Ha TEpPEeceYeHHH CTOoJ0na
CTpOKH, Ha3bIBaeTcs Auenkou. Kaxnas sueiika umeet ums (aapec), KOTOPbI MOKHO
UCITIOJIB30BaTh MIPHU 0OpallieHnu (HarpuMmep, u3 GopMyIibl) K ee coaepkumomy. Adpec
Aveiku GOpPMHUpPYETCS W3 UMEHU CTOJNOLAa M HOMepa CTPOKH, Ha TMEepeceueHUH
KOTOpBIX OHa HaxoauTcs. Hampumep, sueiika ¢ aapecom B2 Haxomurtcst BO BTOpOi
cTpoke ctoibua B. Ecnu no siuelike MEeNKHYTh MBIIIBIO, OHA CTAHOBUTCSI AKMUBHOIL.
JanHble, GopMysbl BBOASTCS TOJIBKO B aKTUBHYIO STYEHKY.

[IpsitmoyroJibHas 001aCTh JIMCTA, COCTOAILASL U3 HECKOJIBKUX SYE€EK, HA3bIBAETCS
ouanazonom. VMg nuamazona oOpa3yeTcss U3 Mapbl UMEH S4YeeK, pa3/ieNICeHHOM
nBoetoureM. VMs mepBoil suelku B mape yKas3bIBaeT aJpec JIEBOIO BEPXHEro yria
nyana3oHa, WMs BTOPOM - ajpec MNpaBOro HIKHEro yria Hamnpumep, B2:C7.
Hecmeosrcnvle Ouanazonpl - HECKOIBKO [HMAMa30HOB JIUCTAa, PACIOJOXKEHHBIX B
pa3HbIX ero 4yacTsaX. HecMexxHble uama3oHbl YyKa3plBaloTCa B (opmymax
MEPEUNCIICHUEM UX UMEH Yepe3 TOUKY ¢ 3amnsarou, Hanpumep, B2:C7;ES:F10.

J{71s1 BBIYMCIIEHUM B TaOJIMIIaX UCTIONB3YIOTCA ghopmyast. Dopmyiia BBOAUTCS B
SAYEWKy JIMCTa, BBOJ BCErJa HAUMHAETCS CO 3HaKa paBeHcTBa =. DopMynbl MOryT
CollepKaTh BBI3OBBI KAKUX-THOO (GYHKIMN (CHEIHATBbHBIX MporpamMM) pabouero
JUCTa, aJipeca STYeeK U UMEHa AUarna3oHoB, apuMeTHIECKHIE OTNepaIliu.

B npouecce BBoma dopmyna oroOpakaeTcsi B SUEUKE U cmpoke hopmyn -
Mojie BBOAA , PACIOJIOKEHHOM HaJl 3arojioBKaMH CcToJ01oB. BBoa ¢dopmyibl
3aBeplIaeTcs Haxathem kinaBuiu Enter Ha xiaBuarype. llocne 3toro B sueiike
0TOOpa3UTCs pe3yiabTaT BBIYMUCIEHUS MO AaHHOW (opmyre, camy (HopMynTy MOMKHO
YBUJIETh U OTPEJAKTUPOBATH B CTPOKE (GopMyin (€CIH MIETKHYTh MBIIIBIO IO ATOH
sUeiKe).
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—| Mone umenn Crpoxka CrangapTHas naHenb
. OpPMYII HWHC €HTOB
Wwms daiina bopmy TPym
X Microsoft Excel - Knural
E Parin Mpaeka Bua Boraska FPopmar Cepewc Oapreie Orno 7 =S
De M e® = a4 N S o -
el Cyr -w-|x}</f|§§§|§/,*asﬁs EE L -BA [Tanens
Tgze I WHC EHTOB
= T8 T ¢ T o[ & F T 6 & [ T L3 T % [ [ TpyM
| = 7| dopmaTrpoBaHue
| 2 |
| 3 |
N
| 5 | o
6 | | AKTHUBHag sUerKa
7
| 5 |
| 2 |
10 1
11
12 Beprukanpnas
13
] MPOKpPYTKa
15
| 15|
k4 -| Howmepa ctpok
|19
20
21| I'opusoHTanbHast
22
|25 MPOKpPYyTKa
2
AN s e W= ] 4]
Fotoss | O — Crpoka cocTosHUs
i Nycx | B Micrasolt Ward - Exceldoc |[3€ Microsoft Excel - K. SENF 1032
3arosoBku  Sprbiku B aroMm nosie pazmenaercs pe3ynbrar
CTOJIOLIOB paboumnx ABTOBBIYMCIICHUS TTPY BBIACIICHUU CTPOK

JIMCTOB

4.2. Jlabopamopnas paboma Nel. Dopmamuposanue aueex

1. 3Banyctute mnporpammy Excel (Ilyck-Bce mnporpammei-Microsoft Office-
Microsoft Excel.)
2. Ilepenmenyiite JIucrl, Ha3BaB ero 3aganue Nel. J[ns 9TOro IIENTKHHUTE TIPABOM
KHOIIKOW MBIIIY TI0 SIPJIBIKY JIHCTa U BbiOepuTe MyHKT [lepemmeHoBaThb, 1160 uepe3
MeHi0 ®opmart-Jluct-IlepenmenoBaTs. BBenure HOBoe uMA. 3aBepLIUTE BBOJ,
Ha)kaB Ki1aBuiy Enter.
3. BeeauTe B stueliku nHQOpMAIMIO, KaK Toka3aHo Ha puc.4. [Ipu satom:

¢ J[n1s1 BBOZIA IEPBOTO CTOIOIIA BOCTIONB3YHTECH ABTO3aM0JIHEHHEM, T.€.
— BBEJIUTE B BEPXHIOIO AYEHKY nuana3zoHa (A2) eIuHHILY, BO BTOPYIO ssuelKy (A3) —
JIBOMKY;
— BeIIEUTE 00¢ stuehku (A2:A3);
— NOJABEINUTE KYypPCOP B IIPaBblii HUKHUM YrOJ PaMKH, KypcOp NPEBPATUTCS B YEPHBIN
KpPECTUK;
— Ha)KaB JIEBYIO KHONKY MBIIIH, IPOTAIIMTE KypCcop 0 KOHIIA AUana3oHa (10 s4ehKu
A10). ABro3amojiHeHHEM yI00HO IOIb30BaThCS, €CJIM YHCIIa B CTOJIONE (MIIH CTPOKE)
COCTaBJISIIOT apU(PMETUUECKYI0 MPOTPECCHUI0, T. €. KaXJ0€ MOCIEIYIOIIee YUCIIO
OTJIMYAETCSI OT MPEbIAYHIEr0o Ha MOCTOSHHYIO BeluuuHy (3aech Ha 1). Jlus
MPaBUJIBHOTO aBTO3AIMOJHEHUSI HEOOXOAUMO MPEIBAPUTEIILHO BBIJICTUTh 06e TOAPSI
Uylue staeiiku (4ToObl cCUCcTeMa «YBHJIENIa» 3aKOHOMEPHOCTH ).
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&IJ Dain  [paska Bua  Beraeka  Oopeat  Cepec  JadHble  OkHo  Cnpaeka BEeanTE BOM
IEHRIAVEI SRR LI-HH g -0y
ard 0 [Kjg W EEEA D m R EE DA 0 tomarem., | 2% K9
Al M e Homep

A B | G | 0 | E | F | G
1 |Howep Bup ToRapa JaKaiumuK Llena 3a epuuuuy Konwyectso [lata 3akaza HaumedoBauue
12 | 1 Epacka fnA gonoc Dupma'Enena” 300 80000 11.01.98 Kpacka"Poly Color"
13 | 2 [yxm Dupma "Beakon’ 2500 50000 15.01.98 Qyxu"Sabvador Dall®
14| 3 T'yAHaA nomaga Dupma "Catype" 100 30000 20.01.98 TyGHan nomaga
15 | 4 3ybHaA nacta Dupma "CatypH" 20 200000 21.01.98 3ybHan nacta"Colgate”
6 | b Mena gnA bpuTea Dupma "CEA" B0 40000 31.01.98 Mena gna GputeA"Men"
17 | b Kocwmetwueckand cepua  Oupma "Kopeap' 1000 30000 04.02.98 Kocmetwyeckan cepua"PONDS"
8 | 7 CepuA kocMetweckad  Oupma "Anekc’ 300 20000 19.02.958 Cepua kocMETHYECKHK MACTK
19 | 8 Cepua ZNA Myx4uH Dupma "CBA" 400 150000 06.03.98 Cepua gnA mydmd"Lion”
10| 9 MyfHaA nomaga Dupma "CatypH" 120 100000 11.03.98 Nak pna eonoc™Wella Perm’
1] 10 Oyxu Dupma "Anerc" 2000 A0000 26.03.98 Oyxu'Lady Blue"
12| 11 [etckan cepun Dupma "CBA" 600 150000 09.04.98 Oercran cepun "Baby"
13| 12 Kocmerwyeckad cepua  Twpma "Kopeap” 1200 40000 25.04 98 Kocmerwyeckas cepua "Max Factor”
14| 13 Cepwa ana yinagem eonoc Gupma "Carypr’ 300 BO0000 10.05.98 Cepua gna yknagks eonoc"ell'
115 | 14 Kocmerdueckad cepua  Gupwa "Kopeap” 1300 100000 15.05.98 Kocmetwyeckan cepua "Max Factor”
16
17|

Puc. 4

e [lociie BBOjma Bcedd wWHGPOPMAIMU BBIMOJHUTE AaBTOMOAOOD IIHUPHUHBI
cToyionoB. [l 3TOrO MOABEeNUTE yKa3aTeldb MBI K MPABOM TPAHUIE HA3ZBAHUS
cmoabya, KOTOPBIM coOMpaeTech paclIMPUTh. YKazaTeslb NpUMET (opMy
JBYXCTPEJIOYHOTO 3HAuyka. Temeph BBIMOJHUTE ABOMHOM IIETYOK, B pPE3yibTaTe
IIUpPUHA CTOJIOIIA AaBTOMATHYECKH BBIPOBHACTCS TI0 MAaKCHUMaJIbHOM IIHPHUHE
BBEJICHHOW B 3TOT crosiden mH(popmaruu. Jpyroit cmocod — BBIAEIUTE CTOJIOEI,
3ateM BoiiauTe B MeHIO @opmat - Cronden - ABronondoop mupusl. [Ipu 3ToM
TPAHUIBI CTOJOIA PACIIMPSIIOTCS MO IIUPUHE TEKCTa B aKTUBHOM sdeiike (a HE Io
MaKCUMYyMY).

e [Ipu BBOJE maHHBIX B cToyOen F HeoOXoaumo mcmoib3oBaTh Gopmat JlaTa.
Jlns atoro BeiOepute opmar-Slueiiku-priaaka YUucao - Jlata u HyXHBII 00paseln
dopmara (puc. 5).

DopHMaT AYEEK ?| Xl
Hrcno I BbIpaEHHEaHHE I LprchT I FpanHua I Ena, I SawHMTa I

Yucnoeele hopMaTel: Cpaseu
DG A AI Homep |
HHcnosoA
AeHenHEIR Trn:
_HHCDBb'” *14.03.2001 -
Al *#14 mapTa 2001 r.
Bpema 14.5
I'IpDLLEHTbe 14.3.01
ApoSHER
SKCNOHEHUMANEHEIRA
TeKCTOEBRIF vl
AononHKTeneHeR
{Bce dopMaTeD vl Askik (MECTONONOMEHKME):

ID';.-'CCKMﬁ vI
DOpMAaTEl 88T CA¥¥AT ANA 0TOSPEMEHMA 83T M ERPEMEHH, MPEACTAENEHHED:
HHCAaMH, E EMAS 43T, B npHMeEHAsHEr: HopMaTax, 33 HCKAFHEHHEN NOMEYSHHEX
SES3A0HKONE [P, NOpAAOK 3NEMEHTOE AaTel HE MEHASTCA NPH CMeH: opMaTa
OMNEPaUHOHHONA CHETEMEL.

QR I DTMEHA

Puc. 5.
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4. C nomoupi0 ABTOBBIYMCJIEHHSI y3HAUTE CYMMAapHOE KOJMYECTBO TOBApPOB HA
CKJIaJE:

— BeIgEnUTE cTonoerr Tadauibl «KoanyectBo» — stueiiku E2:E15;

— MOMECTUTE KYpPCOp MBIIIM B MPaBYK YacTh CTPOKU COCTOSHHS, HAXOJSIICIHCS B
HW)KHEM  4YacTW DJKpaHa; ILICJIKHUTE NPaBOM KHOIIKOW MBIIIK, B MPEIaracéMoM
cnucke Gpynkiuii Beidoepute Cymma.

AHaJIOTUYHO OMpEEIUTE CPEAHION IIEHY; CaMbIi ICIIeBbIM TOBap. ABTOBBIYUCIICHUE
JTa€T BO3MOKHOCTh OBICTPOTO TOJIYYCHUS pe3yJbTaTa HEKOTOPHIX BBIUMCICHHHN 0e€3
MCIIOIb30BaHus (opMyII.

5. 3adukcupyiite Ha SKpaHe 3aroJIOBOK TaOIHIILI (BEPXHIOW CTPOKY) TaK, YUTOOBI MPH
MPOKPYTKE MEHSUIACh TOJbKO MHpOpMaIus o ToBapax. JJis aToro:

— BBIJICIUTE CTPOKY, PACIOJIOKEHHYIO HIKE TOH, KOTOPYH HEOOXOJIUMO
3aduKkcupoBaTh ( B HAIIEM cllydae 3TO CTpOKa 2);

— B MeHI0 OKHO BriOepuTe 3aKpenuTh 00J1aCTH.

UToObl «pa3MOpO3UTh» OKHO, cieayeT B MeH0 OkHo BbriOpath CHATH
3aKpervieHue ofJacTteil. AHAJIOTMYHBIM 00pa30M MOKHO 3aKPEIUISITh CTOJIOIbI
CJIeBa, BBIIEIUB CTONOEI, JIEBee KOTOPOro OYIET 3aKperieHa 00iacTh U BbIOpaTh B
MeHI0 OKHO MYHKT 3aKpenuTh 00J1aCTH.

6. CoxpaHuTe CO31aHHYIO BaMud pabo4yr0 KHUTY, TPHUCBOUB €l uUMs
«/labopamopnwvie». JIna 3Toro BhIMOJNHHTE KoMaHay daiin - CoxXpaHHTh Kak, B
OTKPBIBIIEMCS OKHE 3aJ1aiiTe€ ManKy U BBEAUTE 3TO UMSI.

7. Cnenaiite KONUIO epBoro jJucta 3axanue Nel:

— LIETKHUTE Ha SIPJIBIKE ATOTO JINCTA;

— yaepxuBas HakaThiMu KiaBuiry Ctrl U JeByr0 KHONKY MBIIIH, MEPETAIIMTE STOT
APJBIK HA HOBOE MECTO (KypCOp COMPOBOKIAETCS 3HAUYKOM JIUCTA CO 3HAKOM «+» H
BO3HUKAET MApPKEP - MAICHBKAM YEPHBIA TPEYTrOJbHUK, YKa3bIBAIOUIMA MECTO
BO3MOYKHOM BCTaBKHU JIUCTA);

— OTIYCTUTE KHOIKY MBIIIN, YCTAHOBUB KypCOpP B HYKHYIO MO3ULHNIO, KOMMUPYEMBII
JUCT CTaHET TOYHO B yKazaHHoe MecTo.Excel mpucBanBaeT KOmuu MMsi OpUTHHANA,
n006aBIsst K HeMy «(2)».

ITepenmenyiite monydeHHbIi UCT 3aganue Nel(2) B muct 3aganmne Ne2.

8. Cuemnaiite Tak, 4TOOBI Ha IKpaHE OJHOBPEMEHHO MOXKHO OBLIO HAOMIOAATHh Cpazy
nBa nucra pabouerd kuuru «Jlabopatopusie» (uct 3aganue Nel u nuct 3aganue
Ne2). Iy aToro:

— B MeHI0 OkHO BbiOepuTe HoBoe, Ha dKpaHE MOSBUTCS HOBOE OKHO C 3ar0JIOBKOM
«JIaGoparopHbie:2»;

— B MeHI0 OKHO BhIOEpHUTE KOMaHTy Pacnmono:kuTh, mocje 9ero yCTAaHOBUTE PEKUM

yHOpsII0UMBaHUs, HarpuMep, Psaom;

— IIEJIKHUTE B HOBOM OKHE Ha spibluke jucta 3aaaHue No2, yToObl Ha 3KpaHe
0TOOpaXKaIHCh IBA Pa3HBIX OKHA OJTHOBPEMEHHO.

9. OcTaBbTe B KHHUIE TOJBKO ABa JHcCTa: JUCT 3amanue Nel m muct 3amanue No2,
OCTQJIbHBIC yJIalIUTE — IIEIKHUTE MPAaBOW KHOMKOW MBIIIM Ha SIPJIBIYKE YJaIsieMOro
JUCTa, BhIOEpUTE Y 1aJUTh.

10. CrpynmupyiiTe BMECTE OCTaBIIHUECS JIBAa JIMCTA: MICTKHUTE CHAJalla Ha SIPIJIBIKE
MepBOro JIMCTa, a 3aTeM, yaepkuBas Haxarod kiaBumry Ctrl, — Ha spibike
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cienytomero. Tenmepp Bc€, uYTo OyIeT BBINOJHITHCA HAa TMEPBOM JIHCTE,
aBTOMAaTUYECKH OyJeT NEPEHOCUTHCS HAa aHAJIOTMYHBIE STYEHKU BTOPOro JIUCTA (B TOM
4uCIe U yJaJeHue).

11. C nomoupi0 naHenu UHCTPYMEHTOB MopMaTHpPOBaHHE U MAJOTOBOr0 OKHA
dopmar s4eeK, NpUBEIUTE TAOIUIy K BUY, U300pakeHHOMY Ha puc. 6. Ilpu sTom
HEO00X0IUMO:

- BcraBuTh HOBYIO CTPOKY BbIIIE BCeM TaOmuubl. [[s 9TOro IIEIKHUTE B
ctpoke 1 (wm Begenutre ee) u BbiOepuTe BeraBka-Ctpokm. HoBas crtpoka
BCTaBJISI€TCA BBILIE BBIICIEHHON CTPOKHU.

- BepxHue siueiikv, COOTBETCTBYIOIIME IIANKE TAOJUIIbI, BHICIUTh U HaXKaThb

KHOTIKY O0beAMHUTL U NMOMECTUTh B LEHTPE, PACIIONIOKEHHYIO Ha NaHEIH
dopmatupoBanusi. B 00benHEeHHYIO0 siueiiKy BBeCTU TEeKCT «ToBap Ha cKiiaziey.

- IlepBblii cTonben BBIAEAUTH U OTHOPMATHPOBATH C MoMollbl0 Mdopmar-
A4eiiku-BoipaBHUBaHMe, BEIOPATH B CIUCKAX THUI BEIPABHUBAHUS - O HEHTPY.

- Juanazon sueexk D3:D16 ordopmaTupoBath € NOMOLIBIO JEHEKHOTO
dopmata. [l 3TOro HyXHO BBIIECIUTH auanazoH D3:D16; mieaukom mpaBoit
KHOIIKH MBIIIH WK Yepe3 TJIaBHOE MEHIO BeIOpaTh: Mopmat - Slueiiku; nepeity Ha
BKIanky Ymcesao; B mone YmumciaoBble ¢opMmatbl BbiOpaTh JleHe:KHBIH; 4YHCIIO
JECSITUYHBIX 3HAKOB YCTAHOBUTH PaBHBIM €JIMHHUIIE.

- OdopMuth TabNUIly TpaHUIAMHU, TPEIBAPUTEIHHO €€ BBIJCIUB (BOWTHU B
dopmar - SAueiikm, Bxinaaka ['panuma).

- Jlnst manku TaOMuIel YCTaHOBUTH 3ainuBKy (Popmart - Slveliku, BKIagka
Bun) u nonyxupHoe HauepTanue mpudra (MIanky npeaBapuTeIbHO BBIICITHUTD).

- Cronberr ¢ gaToit oropMaTupoBaTh B Ipyrom Buje, Beiopas Tun 14 map 01.

A [ H [ [ [ 1] | E [ F [ [&]
1 TOBap Ha CEIale
2_ Horep Bmy Tomapa JaKasyHK llera sa egmomy KommecTeo Jata saxasa HamMeHoBaHHe
3_ 1 Kpacka In4 BOJOC FupMa"EnexHa” 300,0p. Soooo 11 aue 95 EKEpacra"Poly Color™
x'l_ 4 Piitsdc drpHa "EeamoH" Z 500,0p. 50000 15 ague 95| Oyxu"3alvador Dali™
a1 3 TyfHaa moMana FrpHa "CaTypu™ 100, 0p. 30000 20 ame 95 I'yvBHad DoMans
5_ 4 YvBHaa nacTa FrpHa "CaTypu" 20,0p. 200000 21 aue 95 5yBHas nacTa"Colgate"
Z 5 Iena Oaa BpHTEA FupHa TCELM a0,0p. 40000 31 aume 95 IIeHa gna BpuTEA"Men"
B_ [ KocHeTmdeckad cepa FupHa "HKopocap™ 1 0o0o0,0p. 30000 4 dper 95 KocHmeTHdeckas cepua"PCNDS™
9_ 7 CepMA KOCMETHHeCKad FMpMa "Lmewc™ 300,0p. 20000 19 fer 95| CepHMA KOCMETHHECKHMX Macok
£ 5 CepMda Ond My®UHH dupHa TCELT 400, 0p. 150000 6 Map 95 |CepHa DA MysuMH"Lion™
11 =] TyfHaa moMana FrpHa "CaTypu™ 1z0,0p. 100000 11 map 95 JIar ona Bomoc"Wella Perm™
ﬁ 10 PIite s FrpHa "Amenc! 2 oo, op. 50000 26 Map 98 Oyxu"Lady Blue="
E 11 JleToraa cepHa FrpHa "CEL™ a00,0p. 150000 9 anp 98 Jercras cepma "Baby"
i 12 KocHeTmdeckad cepa FupHa "HKopocap™ 1 Z200,0p. 40000 25 anp 95 KocHmerumdecras cepua "MNax Factor™
£ 13 CepHA ONA VRISOKEM BodMpMa "CaTypH" 300,0p. &00000 10 mai 98 CepMA ONA VRISOKM Bomoc"Well'™
16 14 KocHeTmieckad cepuda dupea "Kopcocap™ 1 300,0p. 100000 15 malii 95 KocuMerTnueckad cepua "Nax Factor™
Puc. 6

OOpature BHUMaHWE, YTO MPH HM3MEHEHHHM TAaOIWIIBI Ha OJIHOM JIUCTE,
W3MCHEHHUS BHOCSTCS TaKKe€ W B TaOJMIly, PACIONOXKEHHYIO Ha BTOPOM JIHCTE.
Pasrpynnupyiite nMCTBI, WIEIKHYB NPaBOW KHOMKOW MBIIIM MO SPJBIKY JIUCTAa H
BbIOpaB kKoMaHay Pa3rpynnupoBars.

12. JloGaBbTe B KHUTY TpeTHil ucT (MeHI0 BeraBka - Jluer). HazoBute HOBBIN JHICT
AHKeTa.3anoHUTE TYSHKN HOBOTO JIMCTA Cleaytomiei nadopmaiuei (puc. 7).
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CryaeHr (pakyibrera
I'pynmna

Damuius Nms OT14ecTBO
Anpec

ObaacTh T'opon Paiion
Yauna lom Kopnyc
KBapTupa 14080 (INV Kon

J/laTa poxknenus
T'ox Mecsn Jlenb

ITacnopTHbIE JaHHBIE
Cepus Homep JlaTa BbIIAYN

Puc. 7

14. VYcraHoBuTe 3alIUTy JHCTa TaKUM 0O0pa3oM, YTOOBI M3MEHSTh WH(GOPMAIIHIO
MOKHO OBUTO OBl TONBKO B Oenibix suedkax. s 3Toro HeoOXoauMoO crenath
aKTUBHON OJHY M3 Oenbix sueek. B menio dopmar - HAdyeiikn - 3ammra yoOpath
¢dnaxxok B moje 3ammmaeMasi siyeiika. 3aTeM yCTaHOBUTH Takou ke dopmat s
BCeX OenbIX SYeeK, BOCIOJIB30BABIIMCh, KHOMKOW @opmMar mo odpa3ny,

pacnoyOKEHHON HAa CTAaHAAPTHOW ITAHEIW WHCTPYMEHTOB d . JlJIst 3TOrO HYXHO
BHavaje MEIKHYTh 0 sYeiKe ¢ 00pa3iioM, 3aTeM 10 3TOM KHOIIKE, 3aTeM I10 sUelKe,
B KOTOpOU ycTaHaBIMBaeTcs Takoi ke popmar. [locie 3Toro Heo6X0AMMO 3aIIUTUTH
mucT (meHto CepBuc - 3amuTa - 3amUTUTh JUCT). B pe3ynbrate nmoiayydeH madioH
aHKEeTHI, KyJla yJaluecs MOTYT 3aHOCUTh MHpoOpMaIuio o cede, He 00SICh UCTIOPTUTH
OCHOBHBIE MOJI TAOIULIBI.

4.3. Jlabopamopuasn paooma Ne2. Dopmyvt

1. Otkpotite kaury «JIabopaTtopHbIE».

2. lonomuute Tabmuiy «ToBapbl Ha ckimame» AByMms croinbramu — «OOmas 1eHa
(p-)» n «O6mas ueHa (€)», kak nmokazaHo Ha puc. 8. Takxke BBEIUTE KypC €BpO B
auenky D19.
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Al B | ¢ [ b | E | F | G | H ]

1 ToBap Ha cKuage

Obwas uena | Obwas ueHa

7 Horep Bug Toeapa Jakasumk llena 5a egmony| KomomecTso | Jlara sakasa Hamenorame (1)
p.

3 1 kpacka In4 BOmOC dupMa"EneHa” 300, 0p. 50000 11 ame 95|Kpacka"Poly Color”

4 2 Jiigecs fupMa "Eeamox" 2 &500,0p. 50000 15 ame 98|Tyxn"Salvador Dali"

5 3 I'vBEan noMams $upma "Carype" 100, Op. 30000| 20 mme 98|TyDEaA moMaga

b 4 SyBHas nacTa $upma "Carype" 20,0p. 200000 21 ame 98|%yDHaa macta"Colgate

7 5 Mena naa GpuTEA $upma "CEAY 60, Op. 40000 31 mme 98|Tewa nma BporeaMen”

i f KocmeTideckad cepud (fupwa "Ropeoap” 1 000, 0p. 30000 4 tper 95|Rocmemimecrad cepuaPONDI"

9 7 Cepua EocMeTiteckad (fupma "Lmeme" 300, O0p. 20000 19 fep 98|Cepua ROCMETHUECENX MACOE

1 B Cepra INA MyAHMHHE $upma "CHA" 400, Op. 150000 6 Map 98|Cepua ona myue"Lion”

11 9 ['vBras noMams fupma "CaTypr" 120,0p. 100000 11 map 98|Nlak mna Bomoc"Wella Perm”

12 10 | Iyxm $upMa "imenc 2 000,0p. 50000 26 map 98|Ivxu"Lady BElue"

13 11 |Jercras cepua $upMa "CBAM w00, Op. 150000 O gmp 98|Jetcran cepua "Bahy"

14 12 |KocMemTinecwad cepud [fupma "Eopoap" 1 200,0p. 40000 25 amp 98|Kocmemmdecrad cepua "Nax Factor"

15 13 |Cepma nna yRnagmM BO$mpMa "CarType" 300, 0p. 600000 10 mas 95|Cepud gnd yEIamRK Bomoc"Well"

16 14 |KocMemiuecrad cepud |Pupma "Kopoap” 1 300,0p. 100000 15 maj 95|KocMemmeckad cepna "Max Factor"”

17

18]

19 RYpC EBpO 34, 45p. |

20

Puc. 8
3. UtoObl paccunmtarh OOIIYHO IIEHY KaXJI0ro TOoBapa B pyOJsX, HEOOXOIUMO
KOJIMYECTBO JTOr0 TOBapa YMHOXWTh Ha IIeHY 3a eauHuily ToBapa. [losTomy B
sueiiky H3 (mist mepBoro ToBapa) BBeauTe 3HaK «=» u dopmyny: =D3*E3 wu
Haxmure Enter. B sueiike H3 nosiBuTCs 3Ha4eHue.

4. C nomourpio ABTO3AIMOJIHEHHS 3alOJHUM OCTaJbHBIE SYEWKH 3TOTO CTOJOIA:
BbIIeNUTE siuekiky H3; moaBeanTe Kypcop MBIIIN K NIPAaBOMY HUKHEMY YIIIy STYEHKH,
Kypcop MpPUMET 3HAK YEPHOTO KPECTHKA; MPOTAIIUTEe Kypcop IO KOHIIa Juana3oHa
(1o stueriku H16).

OOpature BHUMaHUE, YTO MPHU MEpeMENIeHUH (POPMYIIBI CCHUIKM Ha SUYEUKH TOXKE
U3MEHSIIOTCS, TIEPEOPUCHTUPYSICh HA TO MECTO, KyAa nepeHocutcs dopmyna. Takue
CCBUIKH Ha3bIBAIOTCS OTHOCHTEIbHBIMMU.

5. UtobObl paccuuTaTh OOIIYIO IIEHY KaXJIOTO TOBapa B €BpO, HEOOXOAMMO OOIIyIO
IIeHy B pyOJIsiX 3TOro ToBapa pas3ienuTh Ha Kypc eBpo. [loaromy B stueiiky 13 BBequTe
dopmyny: =H3/$D§19. Haxxmure Enter u mpoTamute Gpopmyiry 10 KOHIIA TaOTHUIIHI.
[Tpu mepemeniennu Gopmynsl ccbiika Ha sueiiky D19 ne nusmensinace. Takue cepliku
HA3bIBAIOTCS A0COJTIOTHBIMH 1 (DOPMHUPYIOTCS C IIOMOIIBIO 3HaKa $.

6. Uepez meHo Dopmart - SlyeiikMm YCTaHOBUTE COOTBETCTBYIOIIUN JICHEKHBIN
dopMar s 3THX ABYX CTOJIOIOB, IIEHBI B €BPO OKPYIVIMTE NI0 ABYX JCCATUYHBIX
3HAKOB.

/. IlocuuTaiiTe cyMMapHy1o0 1IEHY BCEX TOBAPOB B PyOJIIX U €BPO:

— B siuediky H17 mocrtaBbTe 3HAaK paBEeHCTBA M B CHHCKE (YHKIMI (KHOMKa )
Haiure Pynkuuio CYMM (Ota pyHKIUs Takxke BbI3bIBAETCS MIETYKOM MO KHOIKE
Ha MaHeJId UHCTPYMEHTOB);
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— B OTKpbIBILIEMCS OKHE (pyHKIMH B nojie YUucenaol BBeauTe JUana3oH CyMMHUPYEMBIX
3naueHnit H3:H16 u nHaxxmute OK (MM MOKa)XXHTE MBIIIBIO THANIA30H CYMMHPYEMBIX

3HAYCHUH).
B pe3ynbTaTe 10MKHBI MOMYYUTHCS clienytonue 3Hauenus (puc. 9) u hopmyisl (puc.
[ H | I
| H I [ |
Dbwaa uera (p.) D6raas uwena {(€)

OBugasg ewa (p.) | OBwasa wema (€) =03 +*E3 =H3/5D§19
z4 00O Ooo,O0p. 606 661,53 =D4*E4d —H4/3D%19
125 000 0OO00,0p.| 3 628 447,02 = =D5*ES =HS5/3D318
3 000 ooo,Op. 57 osz, 73 = =DE*EG =H&/5D510
4 0oo ooo,Op. 116 110,30 = =DL7*E7Y =H7/5D515
Z 400 000, Op. 69 666,18 € =DS*ES =HS/5D519
30 000 000, 0p. Sv0 S27,29 € =D3*ES3 =H2/5D31%9
6 000 o000, o0p. 174 165,46 £ =pi10+*E10 =H10/§D%19
50 000 OO0, Op . 1 741 &54,57 € =D11+*E11 =H11/5D%51%9
1z 000 000, 0p. 345 330,91 € =Di1z *E1Zz =H1z/§D%19
100 000 0O00,0p.| 2 902 757,62 € D13 *E13 —H13/5D%519
S0 o000 Ooo0,0p. 2 612 451,56 £ =D14+*E14 =H14/5D519
45 000 o000, 0p. 1 393 323,668 € =D15+*E15 =H15/5D519
150 000 0O00,0p.| 5 ZzZ4 953,72 £ e —Hi6/3D519
| 130 ooo ooo,op.| 3 773 554,91 £ —CYNN (E3 HLiE) [mEi7750510

S14¢ 2400 0OO0O0,0p.J| 23 640 0S5&,06 £

Puc. 9 Puc. 10

4.4, Jlabopamopnan paooma Ne3. Bvrtuucnenus ¢ nomouwypro macmepa Qpyukuyuil.
Hcnonvzoseanue ¢pynkyuu ECJTH
1. Co3naiiTe HOBYIO KHUTY.
2. CocraBbTe TabauIly ¢ HHpOpMaIpei 00 ycreBaeMocTu CTyaeHTOB (puc. 11).

OT4yeTHblE faHHbIE 3a ceMecTp

damunua

OKOHOMUKA

MaTtemaTuka

NHdopmaTuka

CpenHun 6ann

Ha otuncneHue

BaHoOB

[MeTpoB

Cupopos

3anueB

Bonkos

Opnos

W BDININ

W DINDIG

AN IN

Puc. 11

3. HeoOxonuMo BBIYHCIUTH CPeAHHMMA Oayul JUIsl Ka)JIO0TO W3 CTYACHTOB U yKa3aTh,
KaKWUX U3 HUX HY)KHO OTYUCIHUTh. OTUHCIIEHUE CTYAEHTa CJIEAYET, €CJIH €ro CpeIHUn
6asn Menpie 3. [lomydeHHBIN pe3yabTaT HY)KHO OKPYTJIUTH 10 OAHOTO JAECATHIHOTO
pazpsga. OKpyriieHHEe MOXXKHO peajn30BaTh, UCIONB3ysd MeHI0O DopMat - HAdeiikn -
BKJIaaAKa Umcesio - BoIOpaTh CTpOKY Yuciogoti U YCTaHOBUTH YUCIO O€CAMUYHLIX
3Haxkoe paBHbIM 1. Jlpyroil cmoco0® - HCHOJIB30BATh CHEIUATBHYIO (DYHKIUIO
okpyrienus. [Ipumenum ero. Tak kak cHadajia HEOOXOJUMO MOJYYUTh 3HAUCHHE
cpeaHero Oaimia, a yx e 3aTeM €ro OKpPYIJIsiTh, TO (YHKUHS MOJY4YEHUS CPEIHErO
3Ha4YEeHUS OYIIET 6102#ceHa B QPyHKUMIO OKpYyTIIeHUs . JJisl BBITIOJHEHHUS:
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e CremaiiTe akTUBHOW SA4YEHKYy, KyJa CIIEIyeT NOMECTUTHh OKPYIJICHHOE 3HAa4Y€HUE
cpea”ero Oamia. B Hamem cinydae 3To OyAeT mepBasi siueiika B ctoyione CpexHui
oaJs.

e C momomipto MeHIO BeraBka - @ynknuu (wim kHonku | fy| cieBa ot ctpokm

(dopMyI1) 3amycTuTe MacTep PyHKIUH.

e B nmone Kareropusi BoiOepute Mamemamuueckue, a B mnoie DyHkuus -
¢ynxuuo OKPYTIJL. Hlenkuure OK. [losiBnsiercs nuanoroBoe OKHO 3TOM (yHKUIHH,
OKPYTJISIOIIEN YUCIIO IO YKa3aHHOTO KOJIMYECTBA JECATUYHBIX PA3PAI0B.

e [lepeiinuTe METYKOM JIEBOM KIABUIIM MbIIIK B mojie Yueao pa3psaoB (uiu
KoanvectBo_uu¢p). Beenure ¢ kiaBUaTypbl KOJHMYECTBO ACCATUYHBIX Pa3psIOB, 10
KOTOPBIX HY>KHO OKPYTJIUTh YUCII0, HarpuMmep, 1 (cM. puc 12).

1 = T - | | 7= T |
okpyrn [=]'% =] =0KPYIIIG1)

DRV | B | C | D | E | F G | H | |
?ﬁiﬁE”BBEPX CTYETHEIS JaHHEIE 38 CeMacTp
HPOMEEEA Skonommka | Matemataka |Wndopmarukal Cpeanmi 6annHa otuncnenmd
CYMMIPOM3E 2 3 2| =0KPYTTI 1)

M20BP q 4 4

WZPACT]
FP3HAY 2 2 2
[PAHCT 4 4 2
CYMM 3 2 5
Mpyrue dyHELMK, . 5 RET

L Hucno | :"_] =

19|

ﬂ Konwuecteo_uwdp |1 :"J =1

1 -0

£ OKDYI'J'IHBT HHCNO A0 YKA33HHOrO KONHYeCTES AeCATHYHBIX PaspAA0E.

13

14

115 | YMCND OKPYFMABMOE HHCND,

16|

7]

|18 SHaqeHwe: 0 OK I OTHEHS |
19

Puc. 12

e [Iepeiiaute B niose Yucsao. B 3ToM 1mose JOKHO HAXOAUTHCA OKPYTIIAEMOE YUCIIO,
T.€. 3HaYeHWe cpenHero Oamia. Ero MOXXHO BBIYMCIUTH C MOMOINBIO (YHKIIUH
CP3HAUY. Takum o6pasom, ¢yakuus CP3HAUY Oynmer sBIATbCS aprymMeHTOM
¢ynkiun OKPVYTJL, 1.e. B mone Yucno gomkeH ctosth Bb3oB ¢ynkimn CP3HAY.
s aToro:

e BrsoBure ewe paz macrep ¢yHkuuid. JlJiss 3Toro B cTpoke (HOpPMYIT IIEIKHUTE
JIEBOW KJIABUILIEW MBIIIM HA KHOIIKE CO CTPEIKOW BHU3, PACIIOJIOKEHHOW CIIpaBa OT
okHa (yHkuwmid. B otkpeiBmieMcs meHro Beioepute ¢pynkiuio CP3HAY, ecnu oHa Tam
€CTh, MHAUYE BHIOEPUTE NYHKT /[pyeue ¢hynkyuu, 3anyckaronuii Mactep pyHKIUN.

¢ B none Kareropusi Beioepure Cmamucmuueckue, a B noine yHKIUA BoIOEpHUTE
dynakiuio CP3HAY. lenkaute Ha kHOomKe OK. Ilpu sTOM mosBiIsieTCsl mramoroBoe
OKHO 17151 3a/1anus aprymenToB ¢yaknuu CP3HAU.

¢ B mone Yucaol HE0OX0aUMO BBECTH JIUAIAa30H SYCCK C JAHHBIMH, JUISI KOTOPBIX
HY’KHO BBIYHMCIHTH WX cpenHee 3HaueHwe. Excel cpa3y mnpemsiaraer HEKOTOpBIN
nuana3oH. Eciu oH Bac He yCTpauBaeT, Bbl MOXKETE YKa3aTh CBOU (BBLACIUTH MBIIIBIO
WJIM 3amucaTh B MOJIe BPYUHYIO ajipec - uMs auamnas3ona). [locne toro, kak quarna3oH
o0o3HaueH, menkante OK.
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e YroObl BBIYUCIHUTH CpEIHUNA Oamn JJid OCTaldbHBIX YYEHHKOB JOCTATOYHO
BOCIIOJIB30BAThCSl  ABTO3ANOJHEHUEM: NPOTALIUTh 32 MAapKEp aBTO3ANOIHEHUS
dopMyny BHU3 10 KoHIa TaOnuupl. Temepp HE0OXOAMMO yKa3aTh, KaKue U3
YYEHHMKOB [JOJDKHBI OBITh OTYHUCIEHBI. J[JIs 3TOro BOCHOJIB3yeMCsl JIOTUYECKOMH
¢ynxuuent ECJIN:

e (CrenaiiTe akTUBHOM SYEWKYy, B KOTOPYIO CIIEIyE€T IMOMECTUTh COOOIIEHUE O
BO3MOXXHOM OTYHCJIEHUU [TaHHOTO yueHuKa. B Hamem ciydae 310 Oyner mepsas
sueiika B cronbie Ha orumciaenue (3aech - F3). lllenkuute Ha kHOonke BeraBka
¢pyuxkumu. IosButcsa nuanoroBoe okHO MacTtepa GyHKIIHIA.

e B none Kareropusi BwiOepute Jlocuueckue, a B mnoje MOyHKHUsS BbIOEpHUTE
¢yukuuio ECJIM. lenknute Ha kHomke OK. Ilpu 3TOM mosiBisieTcss 1HUasoroBoe
OKHO Ji1s1 3aj1anus aprymenToB ¢pyukuuu ECJIN (cm. Puc. 13).

A
NorvyecKkoe_BLIpaM{eH’e I :k_] =
SHAYEHHE_ECIM_HMCTHHS I :k_] =
SHAYEHHE _ECM_NowE | :-;J =

EosEpallasT 0AHD 3HAYEHHE, BCAH YKAZAHHOE YCNOEHE HCTHHHD, H APYIHE, BCNH OHO NO3¥HD,

Norvueckoe_BbIpaseHWe NHoboe sHAYEHHE MK BEIPaXEHHE, KOTOROE NPH EEIYMHMCIEHKH 43ET
sHaq4eHHe FCTIAHA i NOME,

@ SHaYeHHE: ik, I OTHEHS

Puc. 13
e B mnone Jlormyeckoe BbIpaskeHHe CIEIyeT BBECTH YCIOBHE, MO 3HAYEHUIO
KoToporo 6o Oyner, mmbo He OyaeT BbIIABaThCs cooOIeHHe 00 oTyucieHuu. B
JAHHOM ciTy4yae OyJeT CpaBHUBAThCS 3HAUCHUE SUEHKH, COAepKallle cpeaHuii 6ai,
¢ yucaoM 3, T.e. ycioBue umeer Bua: E3<3. Beeaute ero B nojue. Ecinu 3HaueHue B
E3 okaxercs meHbIe Tpex, TO s4eiika, B KOTOPYIO ceidyac BBoaAMTCS GyHKIUS (Y
Hac 310 F3), npumet TekcTtoBoe 3HaueHne «Otuncnutby. MHaue - sueiika ocTaHeTcs
mycToi. YTOOBI ATOTO TOOUTHCS, 3AMIOIHUTE OCTABITUECS TIOJIA:
e B none 3HayeHMe eciM_MCTHHA CJEQyeT BBECTM 3HAUYEHHUE, KOTOPOE
Bo3BpamraeTcs (Oymer pe3yJdbTaToM Bcel (PYHKIIMH), €CIIA JIOTHYECKOE BBIPAKCHHUE
MMeEEeT 3HaueHue UCTHHA. B Haiiem cityyae 3To TeKCT «OTYUCTUTEY.
¢ B nosie 3HaueHne ecjM_J10XKb CleIyeT BBECTH 3HAYCHHUE, KOTOPOE BO3BpAIllAeTCH,
€CJIM JIOTUYECKOE BBIPAKEHUE MMEET 3HAa4YeHHWE JIOKb. B Hamem cimydae 3To Oyner
MycTasi TEKCTOBasi KOHCTaHTa, COCTOsIAsA U3 mpodena (B KaBblYKaX), T.K. Mbl XOTHUM,
gTOOBI B 3TOM CiIy4ae sueiika ocTaBajach IycTOW. BBemute mosTomMy CTpoky “ .
Haxxmute OK.
e Teneppr B siueitke F2 HaxomutTcs pesynbTaT BhluucieHuil. Camy xe (Gopmyny
MOXHO yBUAETh B cTpoke ¢dopmyn. Tam xe ee MOXHO TMpU KeEIaHUU
OTPEIAKTHUPOBATb.
e [lporamure ¢dopmylly 3a Mapkep aBTO3aMOJIHEHUS BHU3 /O KOHIA TaOJMIIBI.
Pe3ynprar npencrasiieH Ha puc.14. @opmyibl pacKpbITHI Ha puc. 15.
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| E | F | E | F

Tp

il CpegHuid Bann Ha otdvcneHue CpenHud bann Ha oT4Mcneqne
23 OTYHCNUTE I[ =OKPYITINCPAHAYEI D) 1) |=ECTMEI<3;"oTwmcnnte"" ")
43 =OKPYTTIICP3HAHIBA.D4) 1) |=ECTIMIE4<3; "orymcnTe"," ")
23 OTYHCNMTE =OKPYITINCPAHAYES DA 1) |=ECTMES<3; "oTwmcnnte"," ")
3.3 =OKPYTTICPSHAHIBE.DE) 1) |=ECTIIMIES=<3;"otymcnTe"," ")
a7 =OKPYITNCPAHAYE DY) 1) |=ECTMET <3, "oTwmcnnte"," ")
5 =OKPYTTICP3HAHIBE DE) 1) |=ECTIMIES=<3;"otymcnTe"" ")

Puc. 14 Puc. 15

Dynxyua ECJIH siBnsieTcs BeCbMa MOJE3HBIM MHCTPYMEHTOM, MO3BOJISIONIUM
BLIOpAaTh OJWH W3 BapUAHTOB BBIUMCICHUS B 3aBUCHUMOCTH OT BBIOJTHEHUS
(MCTUHHOCTH) B JaHHBI MOMEHT HEKOTOpOro ycioBus. B obmem ciayuae OyHkius
ECJIMN umeeT CUHTAKCHC:

=ECJIM(nornyeckoe BbIpa)KeHUE; 3HAYCHUE €CJIM_MCTUHA; 3HAYCHUE €CIIU_JIOXKD)

Takum oOpa3om, 3Ta QYHKIHMS UMEET TPU apryMeHTa: JIOTUYECKOE YCJIOBHE,
BETKY, €CJIH 3TO YCIOBHE BBINOJHAETCS (MCTUHHO) M BETKY, €CIIH OHO He
BeIMONHSETCA (710KHO). [IpounTtarh 3Ty (GopMylly MOXKHO Tak: €ClU Jo2uieckoe
gblpasicerye WCTUHHO, TO BBIYUCIUTH 3HAYEHUE eclu_UcCmuHd, WHA4€ BBIYUCIUTH
3HAYeHue _eciu_JlodiChb.

Bce Belpaxkenume HaOupaeTcs 0e3 mpoOernoB. Hampumep, dopmyna
=ECJIN(A6<22;5;10) Bo3BpaTUT (BBIJACT B KAYECTBE PE3yJbTaTa) YHUCIO O, €CIIH
3Ha4YeHUe B Aueiike A6 menbliie 22. B mpoTuBHOM ciydae oHa Bo3Bpamiaer 10.

MOXXHO HCHONB30BaTh Jpyrue (YHKIMH B KAdyeCTBE apryMEHTOB (YHKIIUU
ECJIM. Hampumep: =ECIIM(CYMM(AL:A10)>0;CYMM(A1:A10);0) BO3Bpatur
CyMMYy 3HaueHHH B siueiikax or Al mo Al0, ecnu oHa Oonblie Hynss. B mpoTuBHOM
ciayyae oHa Bo3BpaTut ().

B or1oli (QyHKIMM MOXHO HCMONB30BaTh TEKCTOBBIE AapTyMEHTHI, KaK B
MIPUBEJICHHOM BBIIIE 3aJaHUU.

Jloruyeckoe  BBIpAXEHHE  MOXKET  OBITh  CIOXKHBIM,  COJEpXKAIIUM
nononaHuTenbHbie norndeckue Gynkmuu U, WU, HE. ®yaxknun U, WU moryt
uMeThb 710 30-Th apryMeHTOB JIOTUYECKOTO TUTA (T.€. apTYMEHTOB, 3HAUYEHUS KOTOPHIX
€CTh MCTHHA WM €CTh JIOXKb), TIEPEUNCIIIEMbIX Yepe3 TOUKY C 3amsaTol (;) . OyHKIus
HE umMeeT oivH TOrMYecKuil apryMeHT).

Hanpumep, nycth B sueiike G4 cCOAEPKUTCS KOJIMUYECTBO MPOMYCKOB 3aHITHH.
Bynem cuurtath, 4TO CTYJEHT CIajl CECCUIO, €CJIM Y HErO MEHbILIE 9-THU MPOMYCKOB U
cpennuit 6amn 6onee 2,9. Torna gynkuusa npumer Bua: =ECIIN(U(G4<5;E4>2.9);
"Cnan"; "He cnan").

Baoowennvie pynkyuu ECJ/IH. 1lycts B sueiike Al coaepKUATCS LETOE YUCIIO.
3anumiem B Buje Gpopmyisl BeipaxkeHue: «Ecnu 3nauenue B sueiike Al paBao 100,
co0OIMTh (BO3BPATUTh CTPOKY) Bcecoa. B mpoTUBHOM cllyyae, €Ciu 3HAUYCHUE B
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sueiike Al maxonutcs mexay 80 u 100, coobmuts Obbiuno. B mpoTUBHOM ciydae,
ecnu 3HaueHue Al naxomgutes mexay 60 u 80 (ot 60 mo 79), coobmuts HHocoa. U,
HAKOHEL, €CJIi HU OJHO W3 YCIOBHU HE BBINOJHSAETCS, BO3BPATUTHb CTPOKY Vebi!
CootBerctBytomass stoi  mponeaype ¢opmyna: =ECIIU(A1=100; "Bcerma";
ECIIN(U(A1>=80;A1<100); "OO6puno0"; ECIIM(MU(A1>=60; A1<80); "WNnHorma";
"VBo1!"))) MOXHO HCHOJIB30BaTh U 0Oosiee Tpex YypoBHeW BioxeHus. ObOparute
BHMMaHue, 4yTO HoBas (BiokeHHas) ¢yukiuss ECJIN 3anuceiBaeTcsi B apryMmeHT,
COOTBETCTBYIOIINM BeTKe MHaue (KOTaa yCIOBUE JI0XKHO).

[Ipu BBOgEe pynkmuu ECJIN ynoOHO mosib30BaThCs MacTepoM (YHKIMM, Kak
pPaccMOTPEHO B MPUBEIEHHOM BbIlIe 3aaHuu. Eciiu popMyna coiep>KUT BIOKEHHYIO
¢yuxuuio ECJIM, To mocne mepexopa B mojie 3HAYeHHE €CNU_JIOXKb (IIeTyka
MBIIIIBIO B 3TOM T10JI€) HY)KHO CHOBa BOWTH B Mactep (DyHKIMIA U BEIOpATh (PYHKITHIO
ECJIN, 3areM 3anoaHuTh ouepeanoe (HoBoe) okHO aprymeHToB QpyHkiuu ECJIN.

MoxxHo He mnosb3oBaThcsi MacTepoM GYHKUMA W BBECTH 3Ty (YHKIMIO
BPYUYHYIO, Pa3AeIUTEIb QpTYMEHTOB - TOUKY C 3aIsITON HYHO TOT/1a TaK)Ke HaOpaTh.

4.5. Jlabopamopnas paboma Ne4. [locmpoenue zpagpuka ¢pynkyuu u nosepxnocmu

1. Ortkpoiite pabGouyro kuury JlaGoparopHsie.xls. BcrtaBbTe HOBBIM JHCT |
neperuMeHyiTe ero kak «I'paduk GyHKITUN.
2. Heo6x0aumMo Ha 5TOM pabodeM JIMCTE NOCTPOUTH Ipaduk QYHKIUM Y = COS(X) mpu
Xe [—n ,n]. Jlis aToro:
e (CHavara HYXXHO IIOCTPOUTH TaOMUIly 3HA4YeHUH GYHKIMH TPU Pa3TUIHBIX
3HAUEHUAX apryMeHTa, MPUYEM apryMEHT U3MEHsSETCs ¢ (PUKCUPOBaHHBIM IIaroM. B
croyiderr A OyaeM 3aHOCUTh 3HaUCHHUs X, a B cToyiben B — 3HaueHus y:

- BBenwute B sueliky B siueriky Al dhopmyny =-I1H(), B sueiiky A20 dopmyny
=ITH().

- Brigenure mguamnason Al1:A20 u BeiOepure MmeHo IlpaBka-3anmoJHUTH-
IIporpeccus (puc. 16). Beibepute aBToOMaTnueckoe onpenencHue mara u OK.

A | B8 [ © [ ©O [ E [ F T 6 _ T 1
|1 [ 314158
|2 |
3] 2 x]
% ACN0ONO¥EEeHHE Trn AHHHFULET T
? o CTPOKaM FapndJMETHHECKaﬂ G.ﬂ.EHb
T & no cTonbuam i« CEOMETPHYECK aq r pabouri asHE
|8 | IV Eetomatrieceos ; ASTE! ; ML
g lonpegeneHke wara SETOZAN0AHEHHE rog
% LLar: |1 I'Ipeﬂ.eanoe3Haqune: I
12
E (o], I DOTHMEHa I
(14 |
115 ]
116 |
[17 ]
118 ]
(19 ]
20| 3,141593
21

Puc. 16

e Jlanee HeoOxoaumo B nuanazod B1:B20 Beectu pynkuuto. J{ns atoro B sueiiky Bl
BBeaute popmyny =COS(A1). Oty popmyny nportauure Ha Bech Aunanazon B1:B20.



34

e Brigenute aumanazon B1:B20, meno BceraBka-{marpamma. Ha nepBom miare
Mactepa BeiOMpaeM Hecrannapthble-I'siagkue rpadpuxm u kHonky ['oTtoBo (puc.
17):

A, B c | o | E | F | & [ H | I
1 -3,14159 -1
2_ -2 g109| 084582 MacTep awarpamu {Wwar 1 M3 4): THN QUMarpaMMel ﬂi[
i: _éijgg? :g gig;g CTaHAapTHEIE HecTaHaapTHEIS I
8 | -1.51882] -024549 Trn: OBpazeL:
6 | -1.48512) 0082579 aly Enov © 0BnacTAMA - 15
7 | -1,15743) 0401695 (@ BoipesaHHbIe CeKTopa
8 | 052673 0677262 kil THeTorparmalobnactH 1
9 | -049604) 0879474 Mnaarme rpadmkm s /\
10| -0,16535) 0986361 @ Tonybaa kpyrosas
11] 0165347 ] 0,956361 kil MPadwk|rncTarpara L +
12| 0,496041] O,G79474 \il: TPadwk|rreTorparma 2 - =
13 | 0526735 0677262 Lt TPadicn (2 ock) s
14| 11574290 0401695 EB- AepesaHHan 4
15| 1,458123] 0052579 ‘ KoHycEl
16 | 1,813217) 024549 [t Norapudmiueckan ;l 1=
17| 2149511 -0,54695 —
& 2 480205] -0,78914 — DT Mnaakwe rpadmek 1Mz Excel 95,
19| 2510559 054552 B EETEEEEE
] 3141593 -1
21
2 |
E gl CTMEHS I <= Hazaa I Aanes = I =
5]
Puc. 17
(1+In(1+X), x<0,2
R PN 17
3. ITocTpouTh rpaguK GyHKIMH mpu e[ | _'1+x el ]
y() x 01 y {——— x 0208
| 1+ X
[ 26%, x>08

Jl1st aTOrO:!
e B pabGouyto kuury Jlabopatopusie.xls BcTaBbTe€ HOBBIM pabOUYMii JTUCT U HA30BUTE
«I'paduk Ecnuy. CHavasna He0OXOAMMO TOCTPOUTH TAOJIUIly 3HAUYCHUN (PYHKITUU TIPH
pPa3TUYHBIX  3HAYEHHUAX  apryMeHTa, TMpUYeM  apryMeHT  H3MEHSeTCd  C
¢ukcupoBanubiM marom. Illar BeiOuparoT HeOombpMM. B Hamem ciiydae Oynem
CUMTaTh, YTO IIar M3MeHeHus aprymeHrta paeH 0,1. B cTombenr A Oynem 3aHOCHTH
3HAuYEHUS X, a B cronben B — 3HaueHus y:

- B suetiky Al BBeguTe nepBoe 3HaueHue x: 0.

- B sueiiky A2 BBegute BTOopoe 3HadeHue X: 0,1 (mepBoe 3HaueHue + mar).

- Brwimenute o0e sueiiku Al:A2, mpoTammre MapKep aBTO3aNOJHEHUS
(4epHBIN KpECTHK) BHU3, TOKA 3HaUeHUE B siueiike (All) He craHeT paBHbIM 1.
e B sueiiky Bl BBeguTe 3HaK «paBHO» U B CIHCKE (PYHKIMI (KHOTKA ) B
kareropuu Jlormueckue naiiqute pyakuuo ECJIN.

- B nosnist oTKpBIBIIErOCsl OKHA BBEIUTE CIIEIYIONINE 3HAUCHUS:
Jlornueckoe Beipaxkenue: A1<0,2
3nauyenue ecym uctuaa: 1+LN(1+Al)
3HaueHue eciu JoXb: I[locTaBbTe Kypcop B 3TO MOJE€ U €lIe pa3 BOWIUTE B
dynxkiuio ECJIN.

- OTKpBIBIIEECS OKHO 3aMO0THUTE CIEAYIOMHUM 00pa3oMm:
Jlornueckoe Beipaxkenue: Al1<=0,8
3nauenue ecau uctuHa: (1+A17(1/2))/(1+A1)
3HauyeHue ecim J0xkb: 2¥EXP(-2*Al)
Haxxmurte knomnky OK.
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e Jlporammre 3a Mapkep  aBTO3ANOJHEHUS  MOJY4YUBIIyIOCA  (HOpMYIy
=ECJIN(A1<0,2;1+LN(1+A1); ECJIN(A1<=0,8; (1+A17(1/2))/(1+A1);2*EXP(-
2*Al))) no sueiiku Bl11.

e Brienure nuanazon B1:Bl1l u naxmure kHonky Macrep AmarpamMm Ha IaHeId
MHCTpYMEHTOB. Bribepute tun auarpammel: I'padpux (niu TodeuHast), mienKHUTE
M0 HY>KHOMY 00pa3lly U Jajiee JABUTalTeCh MO OKHAM MacTepa, UCIOJIb3ysl KHOIKY
Manee. B none Hazpanue auarpammsl Benure «I'paduk ¢pyHkuumy». 3anoaHure,
Ipy HEOOXOAMMOCTH, TOJsA Ui Ha3BaHUM ocedl jauarpaMMbl W BbIOEpUTE
pacnojiokeHue noiaydeHHoro rpaduxa. Haxmure I'oroso.

4. 3agaHue: MOCTPOUTH CAMOCTOSTEIHHO Tpaduk PyHKITUI:

( 1+|X
o x<-1
§/1+x+x2
1+cos*(x) ,
z:{ZIn(1+X2)+—2—+4(Q x € (-1,0) pu xe[-2.2].

|
(1+x)%, x>0

5. TIocTpouTh MOBEPXHOCTDL: Z=X>-y? npu X,y €[-1,1]. Jlns Boinonnenus:

¢ B paGouyro kuury JlabopaTopnsie.xls BcTaBbTe HOBBIM pabO4Yuil JTUCT U HA30BUTE
«IToBepxHocTb». B cTpoky - amanazon sueek B1l:L1 BBeauTe mocienoBaTeinbHOCTD
sHaueHuit: -1; -0,8;...;1 mepemeHHo#l y, a B cronben - nuama3oH sueek A2:Al2 —
MOCJIEI0BATEILHOCTD 3HaueHul: -1; -0,8; ...; | mepeMeHHo x.

e B suciiky B2 BBeaure dopmyny =$A27°2-B$172. Brigenute 3Ty SYEHKY,
YCTAaHOBHUTE yKa3aTeJdb MBIIIM Ha €€ MapKepe 3arojIHeHHs U MPOTAIIUTE €ro Tak,
9TOOBI 3aMoOJHUTH Bech auamna3on B2:L12. Ilpu paGore ¢ ¢gopmyroit B sueitke B2
UCTIOJh30BAIMCHh CMEIIaHHBIE CChUTKH. Ecimm 3Hak $ mocTaBuUTh Tiepel HWMEHEM
cTonbma To (ukcupyercs cronben ($A2), a ecnm mepes HOMEPOM CTPOKH, TO
dbuKcupyeTcst BCS 3Ta CTpOKa W MPU KOMUPOBaHUU (Gopmysia OyJeT CChUIaThCS Ha
siueiike B 3T0H cTpoke (B$1).

e Breinenute auamnaszon syeek Al:L12, coxepkamumii Tabnuiy 3HaueHUN (QYHKIIUU H
€e apryMeHTOB, W BbI3oBUTe MacTtep aumarpamm. BwiGepute TN auarpaMMmbl —
IToBepxHOCTD.
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