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Beepenue

YBakaeMble CTaplIeKJacCHAKHU!

Bel gmepsuTe B pyKax yueOHMK, IIPOAO/IKAIOIIMI HaYaroe B
10 kaacce msydyeHme Kypca uH(popMaTuKu HAa 6a3oBoM ypoBHe. Ha-
IIOMHHMM, YTO 3a8aYM M3y4YeHHA JII0O00Oro IIKOJBHOTO IpeaMera Ha 0Oa-
30BOM YPOBHE HAallpaBlIeHBI Ha (DOpMHpPOBAHWE Yy Bac:

¢ IIOHUMaHUSA IpeIMeTa, KJIOYeBBIX BOIPOCOB M OCHOBHBIX COCTAB-
JAIIAX 9JIEMEHTOB M3y4yaeMOW IpeaIMeTHON o0Ji1acTH;

° YMeHHs pellaTh OCHOBHBIE NpPaKTHYECKHE 3aJauyH, XapaKTepHbIe
AJIA MCIOJIb30BAHMA METOAOB M WHCTPYMEHTApHUsA JaHHOU mpej-
MeTHOU objacTu;

¢ OCO3HAaHUA PAMOK M3ydyaeMOM IpeJMeTHOI 00JacTH, OrpaHUYeHHO-
CTH MeTOJ0B M HMHCTPDYMEHTOB, TUIMYHEIX CBs3€il ¢ HEKOTOPBIMU
APYruMuy o0JIacTAMY 3HAHHUA.

PaGoraa ¢ aTuM y4eOHHKOM, BbI NPOAOJIKHTE HIyUYeHUE BOIIPOCOB,
Kacaoluxcsad WHQOPMAUUOHHBIX TEeXHOJIOTHHA MPeJACTaBJeHUd, XpaHe-
HU#A, TOUCKa, 00paboTKu M aHajmusa NaHHBEIX. Haawuwe mnpeicrasie-
HHI O COOTBETCTBYIOIIUX KOMIIBIOTEDHBIX MHCTDYMEHTAX U YMEHHE
paboraTh ¢ HUMH — HeOOXOAMMOE yCJIOBMe Balleil HajbHeimel yded-
HOI ¥ IPO(eCCHOHANBHON NeATeJbHOCTH, BHE 3aBHCHMOCTH OT TOTO,
KakKue IUIaHBI BBl CTPOMTE Ha Oyxpyimee.

Ba)xHBIM KavecTBOM UeNOBEKAa, JKUBYIEro B COBPEMEHHOM BBICO-
KOTEXHOJOTUYHOM OOIIecTBe, fABIAETCA YPOBEHL DA3BUTHA €r0 AJIro-
PATMHYECKOro MbinuieHus. [IpoxBurasick B 9TOM HampaBJeHWH, BHI,
Ipeskje BCero, BCIIOMHUTE M 3aKpeluTe TUIOBBIE IPHEMbl HAIHUCAHHSA
oporpamMm [AJid pelleHus CTaHJapTHBIX 3aJad C HMCIOJbL30BAHHEM OC-
HOBHBIX aJIOPUTMUYECKHX KOHCTPYKIIMIi; DACIIMPHUTE CBOM 3HAHUSA B
obsacTu CTPYKTYD JAaHHBIX; IMO3HAKOMHUTECH ¢ HEKOTODBIMHM METOXAMH
HCCJIeIOBAHUA AJIOPUTMOB.

3HAUUTEIbHOE MECTO B yYeGHHUKe yAeJIeHO HH(OPMaIMOHHOMY
MOZENHUPOBAHMIO U (POPMHUPOBAHUIO IIPEJCTABIHUIA O PazHOOOPa3HBIX
KOMIOBIOTEPHBIX MOJEJAX.

Takxe MBI CYHTAaeM BaKHBIM OOCYAMTH C BaMU pasHooOpa3HEIe
9(@deKTE U IpobJeMel, CBsisaHHBEIe ¢ WHGOPMATH3ALME! M MACCOBOM
KOMMYHUKaI el COBPEMEeHHOTO obIecTBa.

B komme kamxporo maparpada pasMmelieHsbl BOIIPOCEI W 3aflaHUA.
OrBeuass Ha BOIPOCEI, BhI CMOMKeTe IIPOKOHTPOJUPOBATEL, XOPOIIIO JIH




Beepexne

yCBOEHBL! OCHOBHBLIE NOHATHA M HWAEeH MHOOPMATHUKHM U MH(OOPMAIUOH-
HBIX TeXHOoJIoruil. BelmogHsas 3ajaHuA M pellas 3aja4d, Bbl CMOYKeTe
IIPOBEPUTH, HACKOJIBKO XOPOIIO yMeeTe NPMMEHATH MOJy4YeHHbIe 3Ha-
HHA Ha NpaKTHKe, B TOM YMCJEe B HOBHIX ycioBusX. Bosee cioxHbIe
saflaHusA OTMedeHbI 3HaKoM *, MbI cuMTaeM, UTO HX BBINOJHEHHE IO
CHJIAM KazKJOMy VUYEHUKY, HO HACTOATENHHO PEKOMEHIyeM BbINOJIHATH
9TH 3aJaHHUA TeM, KTO IOTOBUTCA K cAade eJMHOI0 rocyZapCTBEHHOI'O
axzamena (EI'D) mo mu(poOpMaTHKe.

B paGore ¢ yueOHMKOM BaM HOMOTYT HABUIAIlMOHHBIE 3HAYKM!

PAADPAOORHRNOS

BajsKHOE YTBED)KAeHWe WU OIpe/ieJIeHue;

MHTepecHas UHQoOpMAaInA;

npUMep pelleHud 3ajauu;

ceulIKa Ha pecype B VHTepHeTe;

JONOJHUATENbHBIA MaTepHas, COAepIKAIMilcA B AaBTOPCKOM

macrepckoit JI. JI. Bocosoit (http://metodist.Lbz.ru);

BOIIpOCHI B TeKcTe mnaparpacda, BOIPOCH W 3alaHUA JAJA
CaAaMOKOHTPOJISA;

3ajlaHud AJd OOATOTOBKH K MTOTOBOM aTTecTaluu;

,EI;OM&IIIHHﬁ OpOeKT HJM HCCJIeJOBaHME;

3ajaHMda JJA BBINOJIHEHMs HAa KOMIBIOTEpe;

rpynnosasi pabora;

MeXIpegMeTHbIe CBA3H.

HenaeM ycunexoB B M3yuyeHHH uHpOpMaTHKH!




rMmasea 1

OBPABOTKA UHD®OPMALIUU
B 3JIEKTPOHHbIX TABJIMLAX

IIpuknagabie DporpaMMbl, IpefHasHaAYeHHbIE IJ1A paboTel ¢ JaH-
HEIMH, IIpPEICTABJICHHBIMH B Tabauiiax, Ha3BIBAIOTCA TaOJIWUHEIMHU IIPO-
neccopamu (TII) uau npocro simexTpoHHbiMu Tabaumamu (I3T).

IlepBoiit Tabauusbiil mpoieccop 6ew1 coszan B 1979 rogy m mpen-
HasHavaJCA [JIA aBTOMATH3AIlMM PYTHHHBIX BBEIYMCJIHTENBHBEIX IpOIEe-
ayp. CoepeMeHHEIe 2JIeKTPOHHBIE TAOJIUIBI MPUMEHAIOTCA He TOJIBKO
AJsl BBINOJHEHUA pacuyéroB. OHM NO3BOJIAIT INPOBOJUTE UHCJIEHHBIE
AKCIIEPUMEHTHI ¢ MATEMATHYECKUMHU MOJEJISIMH, UX YaCTO HCIOJIb3YIOT
Kak npocTyio 0asy JaHHBIX, B HHX MOYKHO CO3/JaBaTh padHooOpasHbIe
KpacuBO O(OPMJIEHHBIE JOKYMEHTHI C [POU3BOJILHON MH(pOpManuen —
peKJIaMHBbIe JIMCTOBKM C IIpaic-JucTaMi, KaTaJorH, ILIaHbl U rpadurn
pafoT, pacnucasusa ¥ MHOTOe Ipyroe.

Bonpocsl, cBasaneble ¢ 06paboTkoit WHGOpPMALMK B 3JIEKTPOH-
HBIX Tabnuiax, 3aHMMAIOT BajKHOE MECTO B IOBCEJHEBHOH mpodec-
CHOHAJBHON JeATeJBHOCTH MHOTHMX CIIEIIMAJHUCTOB, CBABAHHBIX ¢ OyxX-
raaTepckuM u OaHKOBCKUM y4YE€TOM, ILIAHMPOBAHMEM paclupeesieHud
pPEeCYpCOB, IPOEKTHO-CMETHBIMHU paboTaMu, WHIKEeHEePHO-TEXHUYECKUMHU
pacuéramu, 00paboTKOM OGOJBIIMX MACCHBOB WMHMpODPMALMU, HCCIENO-
BaHMEM AMHAMWYECKNX MPOIEeCCOB M ApP. DJIeKTPOHHBIE TAOIUIIBI ITO-
Je3HBl U B OBITY: AJA y4éTa CeMeHHBIX HO0XOJ0B M PACXOJOB, IIpH
pacuéTax B3HOCOB 3a KOMMYHAJbHBIE YCIYI'M U KPEAUTHI, IIPH 3amoj-
HEeHUH HAJOTOBO# JeKJapanuu U T. A. Bbl MoKeTe HCIOJIB30BaThH Tab-
JUYHEIE NpPOLecCOPbl B CBOeM yueOHOH AeATeJIbHOCTH: AJISI pPeIleHusd
CHUCTeM YpPaBHEHMH U IMOocTpoeHus rpad@uxoB GYHKIUNA N0 MaTeMaTH-
Ke, 1A 00pabOTKM pe3yJbTaTOB 9KCIIEPUMEHTOB II0 XMMHUHU ¥ (DHU3UKe,
JJIsi BU3yanM3alud HKOHOMHYECKHMX U CTATHCTHYECKHX MAHHBIX HA

3aHATHAX [0 YKOHOMMYECKOI reorpadum.




Maea 1. O6pa6oTka uHpopmauuu B 3T

§ 1
TabGnuyHbIi Npoueccop.
OcHOBHbIE cBeneHus

1.1. O6bexkTbl TaGNMYHOro nNpoueccopa U UX CBOWCTBA

Hau6Gosnee pacnpocTpaHéHHBIMU TAGJHUUYHBIMH IIPOIECCOPAMMU AB-
asiorea Microsoft Excel m OpenOffice Cale.

Becbs marepuan, paccmartpuvBaemblid B 3TOW rnaee, HOCUT YHMBepcasib-
HbIA Xapaktep, T. €, CnpaseisiMB Mo OTHOLIEeHWIO K nibomy TabnuyHo-
My rnpoueccopy. Mbl Byaem wnnioCTpupoBaTe ero npumepamu, Bbinosn-
HEeHHbIMW B cpepfe Microsoft Excel 2010.

Bce npumepsbl, umelowmecss B y4eDHWKE, XenarenbHO MOBTOPSThL B
cpefe vMelowerocs B BallemM pacrnopsikeHun TabnuyHoro npouecco-
pa. Ecnun Bbl pacnonaraete Bepcueit TabnuyHoro npoueccopa Microsoft
Excel, otanyHoi ot Microsoft Excel 2010, unu xe ucnons3yete apyroe
cemMeincTBo TabAuUYHbIX NPOUECCOPOB, MLLMTE HepocTalowylo nHbopma-
UMI0O B CrpaBO4HOW cucTeme camoro TabnuyHoro npoueccopa wnm B
cetn MHTepHeT.

ITocne sanycka mporpammbl Microsoft Excel nHa skpane oTKpbI-
BAlOTCsI [ABAa OKHA: OKHO TAGIMUYHOrO Ipoleccopa ¥ OKHO CO3JaHHO-
ro B HéM goxymeHTa. OKHO TabJIMUYHOrO IIPOLECCOpPa MMEEeT THUIIOBYIO
CcTpYKTYpPY (puc. 1.1).

JokymeHT, cospaBaeMblii B TAOJMMUHOM IIPOIECCOpPe, HA3LIBAETCS
paboueii kHUrOM M 1o ymoauaHup noaydaer uma Kuural. Buoss
co3ganHaa B Microsoft Excel paGouyass KHMra cocrouT M3 TPEX JMCTOB
¢ umesamu Jlmerl, JIumer2 u Jlmer3. MveHa JIUCTOB YKAa3bIBAIOTCA HA
Apabprukax. llonp3oBaTenk MOMKET IIepPeMMEHOBATHL JIHCTHI IIO0 CBOEMY
YCMOTpeHUIO, A00aBUThL K KHHUIe HOBbI€ JIMCTHI WJIM YIAJIUTh HEHYHK-
Hele. Ha smerax moryr ObITh pasMelleHbl 2JIEKTPOHHBIe TAOJMUILI (BBI-
YUCJIHUTeNAbHBIEe TAOJMUIIBI, co3naBaeMble ¢ nmomombio TII), mumarpammer,
rpaduku, rpaduueckue uzobpaxkeHusa u apyrue obwvexkThl. IlepeitTn
K IIpOCMOTpY J0G0Oro jJucTa KHUTHM MOYKHO BBIOODOM €ro sIpJbldka, a
LI IPOCMOTpa CONEP:KHMOr0 TOH YacTH JIMCTAa, KOoTopasd He orobpa-
JKaeTcA B OKHE, MOXKHO HCIOJIB30BATH IIOJIOCHI IPOKPYTKH.

Q Ecnu B Microsoft Excel okHo pabo4yeilt KHUMM OTKPLITO B MOMHO3KPaH-
HOM pexuMe, TO UMS KHUMM OTOBpAa)XaeTcs B CTPOKE 3arofioBka OkHa
TabnuyHOro npoueccopa, a KHOMKW YnpasieHWs OKHOM pabo4veirt KHU-

M — noj KHOMKamu ynpasfeHUusl OKHOM TabnuyHoro npoueccopa.
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Maea 1. O6paborka nudpopmauum 8 3T

B okne paboueil KHHrH 0TOODPAKAETCH COAEPIKHUMOe TEeKYIIero Jiu-
cra. PabGouaa oGuacTh JHCTA ¢ BJIEKTPOHHOW Tabiuieil croabuamMm u
cTporkamu pasbura Ha syeMku. Cronbuwr obfosHaveHB! OyKBAMU JIATHH-
cxoro ajxdaBHuTa, CTPOKM NPOHYMEpOBaHBI. Axpec Aueilkm obpasyercs
U3 HUMeHH cTojblla ¥ HOMepa CTPOKH, HA IlepeceYeHMHW KOTOPHBIX OHA
Haxoautea (Hanpumep: Al, AB12).

0 flueitka — 3TO HauMeEHbLIAs CTPYKTYPHas eauHuua 3MeKTPoHHOW Tabnu-
ubl, koTOpas obpasyeTtcs Ha nepecevyeHum ctonbua u CTPOKW.

Huorpa pnsa o6o3HaueHUs SYEEK HCIOJBL3YETCS CHCTeMa ajpe-
cop RC, HaspaHMe KOTOPOI IPOM30ILIO OT AHIVIMHCKHX cJOB «Row»
(crpoka) u «Columns» (cronGem). B aroit cucreme siueiika C3 Oyaer
nmeth aapec R3C3.

BbiicHWTe, Kak oOcylwecTBnseTcs nepexon Kk cucteme agpecoe RC B
o TabnuyHOM nNpoueccope, VMMEKLWeMca B Bawem pacnopsbkeHuu. [lo-
CMOTPUTE, KakuMm B 3Toi cucteme Oyaer agpec sdeiikn AB12.

fueilka MoOKeT MMeTH MM, IIpeACTABIAIOINee cobOM IociiemoBa-
TeJBHOCTh CUMBOJIOB, OTJIMYHYIO OT ajJpecoB fA4YeeK, He COAepPIKallyio
npobesyioB M He HauWHAKINYIOCHA ¢ OUA(MPBEL. YTOoOBI NPHUCBOUTH SAYEHKe
uMsA, IJOCTATOYHO €€ BBIJEJHUTh, BBECTH JKeJAeMyH I[OCJef0BaTelb-
HOCTb cUMBOJIOB B nosie Uma m mHakats Enter.

JIBe u Gojee AYEHKH JHCTA IJIEKTPOHHOU Tabaunbl o6pasyioT mnu-
anasoH fAdeeK. B IuUamasoH A4YeeK MOTYT BXOAHTh KAK CMeJKHBIE, TaK
W HecMe)KHble suyeiKu. [IpAMOyroJbHBIM AuanasoH M3 CMEIKHBIX sde-
€K HAa3bIBaeTCs CBASHBIM IHAIIA30HOM. 1IpW 3ajaHUHM agpeca CBASHOIO
AUATIA30HA YKASLIBAIOT €r0 HAYAJBHYI0 M KOHEYHYI0 AYeKH — fAdei-
KM JIEBOI'O BEePXHEro W NpaBoTo HHUJKHero yriaos (Hanpumep, Al:A10,
B2:C2, B2:D10). Y00l yKasarh ajgpec HECBASHOIO AMAIIA30HA AYEEK,
HAJO0 4Yepe3 TOYKY C 3aldaTOH yKAasaTh aJpeca ero CBA3HBIX YacTei.

Crpoka m cronbern TakiKe ABIAITCA AuManasoHamMu Adeek. Hampu-
Mep, ajpec 5:5 — ajpec AMAIIA30HA fA4YeeK, B KOTOPLIM BXOAAT BCe
AYeHKH nATOH ctpokm, a agpec C:C — agpec amamnasoHa A4YeeK, B
KoTopbelil BxoasaT Bce sueiku croadbua C. CooreercrBenno 10:12 —
ATO ajapec AMANA30HA SAYEEeK, KOTOPBLIA BKJIOUAET BCe AYEHKH CTPOK
¢ vomepamu 10, 11 u 12, a C:E — azgpec auanasoHa siueex, B KO-
TOPBIM BXOAAT Bce AdedKku croadbmoB C, D m E.

B rabusune 1.1 npuBegeHsl 06beKTH TaOMMYHOIO Ipomeccopa, a
TAKyKe WX OCHOBHBIE CBOMCTBA, KOTOpPhbIe jlajiee OyAyT PacCMOTPEHEI
fonee moapo6GHO.




TabnuuHbin npoueccop. OCHOBHbIE CBEAEeHUSR

Tabnuua 1.1
O6bexkTsl TabnUYHOro npoueccopa U UMx CBOWMCTEA
O6BexT CaolicTBa o0BeKTa

PabGouas xkHHra HmMmsa, KOMHYecTBO JIMCTOB

Jluct NmMsaA, KOJIHMYECTBO pAsMENIEHHBIX 00BEKTOB M HMX BHI,
HaJUYUe BallUThl

DIIeKTPOHHAA Of6miee KOJHMYECTBO CTPOK M CTOJOIIOB; KOJHYECTBO

Tabauna CTPOK M CTOJIOLIOB, COREPIKAIMX JaHHBIE

Cronberr, Wmsa, mupuHa, KOJHMYECTBO 3alONTHEHHBIX JaHHBIMH
AYEeeK

Crpoxka Homep, BBICOTA, KOMMYECTBO SAINOJHEHHBIX NAHHBIMH
AYeer

Hueitka Appec, UMfA, COAepyKUMOe, THI JaHHBIX, (hOpMaT OTO-
OpaskeHHsI JaHHBIX, IIpUMedYaHHe, IPDAHHIBI, 3aJIMBKA

Juanazon sueexk | Axpec, KOJIHYECTBO A9eeK

Huarpamma Tun, Bux, Hassanue, pasmep objacTy AUArpaMMBbI,
IBETOBad raMma

Onepanuu co3ZaHHSA HOBOW KHHUI'H, OTKPBITHUA KHUIM, CO3JaHHOM
paHee M COXPAHEHHOH HA BHEIIHEM HOCHUTEJIe, COXPAHEHUS KHUTH B
daiyie BBINOJIHAITCA B TAaOIMUYHBIX IIPOIECCOPaX TakK JKe, KaK M aHa-
JIOTHYHBIE ONEPAIlHH B TEKCTOBBIX mponeccopax. CTaHgapTHBIM THIIOM
¢aitna B Microsoft Excel saBusierca Kuura Excel, a crasgapTHbIM
paciiupeHMeM MMeHM (Qaityia — pacmupeHue xlsx.

Kakon tun cdaitnos sBnserca CTaHAapTHbIM MPW COXPaHEeHUU OAHHbIX B
TabnMyHOM NpPOoLIecCope, UMEeoWemMcs B Balem pacropsikeHun? Kakoe
paclumpeHne umeHu daina emy COOTBETCTBYeT?

Brimmonuenue roMmaHael @ain — Ilewars — IlewaTs npuBoguT K
meyaTH 4acTH TeKYIIero JIMCTA KHWUTM, KOTOpas 3allojJHeHa JaHHBIMH,
a Takxe Apyrux ob6beKToB (HAanpuMmep, AMATPAMM), PACIIOJOMEHHBIX
Ha sroMm Jsucre. CeTKa, pasgesArOmias JHCT 2JEKTPOHHOI TabGaunbl HA
SAYEHKH, II0 YMOJYAHHUIO He mmeuaraercsd. EcaM MaHHBIMM 3amojIHeHA
obyiacTe JHMcTa, KOoTOpasd (U3WUYECKM He YyMelaeTcs Ha OXHOH CTpaHu-
me (ogHOM JHMCcTe OymMarm), TO TAOJUUYHBIA IIPOIECCOP ABTOMATHYECKH
pacnpejesfer e€é Ha HECKOJBKO CTPAHWII.

2]




Maea 1. O6paborka uHpopmauyum B 3T

Ilnsa yCTAaHOBKH ONpeAeNéHHBIX SHAYeHMH IapaMeTpPOB IIe4aTH
MOYKXHO MCIIOJIb30BaTh YyIIpaBjieHHe HacTpoiikamu okHa Ilewars wmian
rpynny uHCcTpyMenTos Ilapamerpsl crpaHunbl Ha BKJagke Paszmerka
CTPaHHUIIBI.

@ B 4éM COCTOMT NPUHUMMUANBHOE OTAMYME Onepauun nevyaTn KHUrKM B
cpene TabnnyHOro Npoueccopa OT onepauvu nevatu AOKYMeHTa B Tek-
CTOBOM npoueccope?

1.2. HekoTopsie npuémMmebl BBOAA
M peaakTUpoOBaHuUa AaHHbIX

Bea umaGbOpManuA 3aHoCcHTCs HoJb3oBaTeneMm B aueiikm OT. Ilma
TOro 4ToOBI BBOAWMTHL MJHM DPENAKTHPOBATH [JaHHBIE B TOH HMJIM HHOH
ageiike 9T, B Heé cliefyeT NOMECTUTh TAOIUYHBIN Kypcop, T. €. cle-
JaTh AYEHKY AKTHBHOM.

0 O6patuTe BHUMaHWe Ha TO, Kakyio ¢opMy nNpUHUMaeT ykasartesb
MbiluK, nepemellaemMolit Hag pabodeir obnacteio nucra B8 IT.
BCnomHuUTe, Kak BbIrmaauT TabnuuHbiA Kypcop M Kak ero MOXHO no-
MECTUTb B Ty UMW UHYIO S4eNKy.

Ilepen HauaJIoM BBOJa TEKCTOBBIM KypcOp B AdYeHKe OTCYTCTBYeT
¥ TOABJAETCHA I[Ocje BBOAA IEpPBOTo cuMBoJia. Bo Bpemsa BBoja JaH-
HBIX Haamuch «I'OTOBO» B CTPOKE COCTOSHHA M3MeHAeTcA Ha «Bson»,
JaHHBIE OTOOpA’KAIOTCA KaK B Texyueil syeiike, Tak U B moje Crpoka
topmyr.

Ajlpec aKTHUBHON SYEHKH M BBOJAUMBIE B Heé NaHHbIE OTPaXKalTCA
B crpoke Gopmya. B mome Crpoxa ¢opmys MOMHO peZakKTHPOBAaTh
nHpOpMAaNUI0, XpaHANIYIOCs B aKTUBHOH Adeiike. Ilpu aToMm B cTpoke
dopMys NOABIAITCA KHONKU BBOxg () u Ormena ().

Ilna ynajeHus JAaHHBIX M3 SAYeMKHM HY)KHO BBIIEIHUTHL €€ M HaMaTb
gnasunry Delete. Takum ke cmocofoM MOMKHO OYMCTUTH COJEPKHMOE
sUeeK BBIZEJIEHHOI'O AUAalas’OoHa.

CojiepXUMbIM SAYEHKH MOYKET ObITh UHCJIO, TeKCT uju (opmya.
BoamoskHOCTH paboThl ¢ JaHHBIMH onpejeisiorcd ux tumom. IT pa-
60TAlOT € JAHHBIMH CJIEAYVIOIIUX TUIIOB:

* ypcsioBble 3HauYeHusa (Hanpumep, 143; 51,1; 4/5; 1,23E+02);
* nata W BpeMs cyTok (manpumep, Mai 1945; 20.12.2012; 15:00;

3:00 PM);

* opmyanl (Hanpumep, =(Al+B1)/2 nan =CYMM(A1:A5));
* TeKcTOBBIe 3HaueHws (manpumep, Bpemsa, Croumocts, Bcero,

Damunuda);
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® NpUMEYaHUdA;
® I'HIIePCCHLIKH;
* pasiuuHble rpadgudeckue uzobparKeHUs.

TabauyHbIi IPOIECCOP CAMOCTOSTENBHO IBITAETCH PACIO3HATH THII
BBOAMMBIX AaHHbIX. Ilo ymMosmuammio yuciia BBIDABHHBAIOTCA IO Ipa-
BOMY Kpaio AUelKH.

JlpobHYI0 YacTh YHMCIA OT IEJOM OTAEISIOT 3anATOH MAM TOUYKOM,
B 3aBHCHMOCTHM OT YCTAHOBOK OIEPAIlMOHHON cHcTeMbl. B pyccKossbru-
HBIX Bepcuax Windows B KauecTBe pasfenuTesd LeJoi u JpoOHOI
yacTeil 4yMcJa II0 YMOJNYAHHWIO WCIOJb3yeTcs 3andATas, a IpH YyIoTpe-
OJIeHMHM TOYKHM YHMCJIO MHTEpPIpeTHpyeTcA KakK JarTa.

MocmoTtpute, kak GyayT oTobpaxeHbl B suveiikax 3T aaHbie 17.05 n
05.17. Kak Bbl MOxeTe 3T0 0OBbACHUTL?

Bgoxa Gopmyabl HaAUMHAETCA CO 3HAKA PABEHCTBA, KOTOPBIM yKa-
3pIBaeT TAGJIMUYHOMY IMPOIECcCOopY HA HEOOXOAMMOCTHL BBINIOJIHEHHA BBI-
YUCJIEHUH B COOTBETCTBUM CO CJIEAIVIOIIHUM 3a HMM BBIDa)XeHHEeM.

dopMyna Ha4MHaeTCsi CO 3Haka «=» W MOXET copaepxarb CKoOku, 4ucna,

TEKCThl, CCbINIKU Ha sA4YeikWu, 3HaKu onepauuii u QyHKUMK.

MNpu BBoge dopmyn Heobxoaumo cobnioaaTte cneaylwme npaswna:

° nng 0B6o3Ha4YeHUs apudMeTU4eckmx OEeACTBMIA MCNOMb3YHTCA onepa-
TOPbI; «+» — [8 CNOXEHUS, «—» — AN BbIYUTAHUA, «*» — AN yM-
HOXEHUs, «/» — ONa OeneHus;

* ona obOo3HA4YeHUs OENCTBMSA BO3BEOEHWS B CTeneHb WCnonb3yercs
onepatop «"»; Hanpumep, 5% Gyper 3anucaHo kak 5"3;

* ana obo3HaYeHUs [OEeACTBUS HaxOoXAEHUe MNPOUEHTOB WCMNONb3YeTCH
onepatop %; Hanpumep, dopmyna HaxoxaeHus 25% oT uucna 240
oyper BbimnaneTs Tak: =240*25%;

® Henb3a onyckarb onepaTop YMHOXEHWS;

® NOpPAQOK BLINOAHEHWS (NPUOPUTET) Onepauwii CoBMNagaeT C NopsAKOM
(NpUOPUTETOM), NPUHATBIM B MaremaTunke;

® AN M3MEHEeHUs NopsaKa BbiNONHEHUs OEWNCTBUIA MCNONb3YINT Kpyrnbie
CKOOKM;

* ¢opmyna AonxHa ObiTb 3anucaHa NVHEeNHO, T. €. B BMAe CTPOKW CUM-
BOJIOB.

Kax mnpaswio, B (GopMyJax HMCHOJIb3YIOTCA He caMH HCXOJHBIE
JaHHBIE, 4 CCBLIKH Ha AYEeMKM, B KOTOPBIX 3TH JaHHbIE HaXOAATCH.
Cenlika Ha AYeHKYy cocToMT W3 ajgpeca sAdedku. flueiixka, B Ko-
TOPYIO BBOAUTCH (POPMYJa, M sSUeWKa, CCHLIKA HAa KOTOPYIO HMCIIOJb-
3yerca B (opMyJie, MOI'YT HAXOAUTHCSA Ha PA3HBLIX JINCTAX U Jaxe B

1




masa 1. O6pa6orka uHudpopmauyum 8 3T

pasHBEIX KHHrax. B Takux ciyyasX B CCHLIKAX K azpecy sYelKH 110-
baBiserca ykasaHuWe Ha eé MecropacmoJiodkernue. Hanpumep, Jlucr2!C4
ABJAETCA CCBhIIKOM Ha Adeidky C4 aumcra Jluer2.

IIpn mM3aMeHEeHUM AAHHBIX B KAKHX-THO0 AUYeKax MPOMCXOAUT aB-
TOMAaTUYECKHUIl Iepecuér 3HaUeHUN Bcex (GOPMYJI, COAEPIKAIMX CCBLI-
KM Ha 3TH SAYeiKu.

Boamo:KHOCTE aBTOMATHYECKOr0 mepecuyéra (GOpMyJa NpH U3MeHe-
HHAU MCXONHBIX JaHHBIX — OJHA U3 KIIOUYEBBIX HIEH SIEKTPOHHBIX
Tabnun. Braromaps sTomMy aJieKTPOHHBIE TAOJIMIBLI HA3LIBAIOT JUHA-
MHUYECKUMH.

IIpn cosparum opMyJEl BXOAAIME B HEE CChUIKM MOXXHO BBECTH,
HabpaB azpeca sAueek Ha KJjasuarype., OAHAKO JIydille UX BBOJMUTE,
nomMemias TabJMYHBINA KYypCcOp ¢ IOMOINBI0 MBIIIM HMJIM KJIABHATYDHI B
coorsercTByiomyio Adeidky 9T. B atom ciydae BBl TOYHO He cryTaere
IMOXO0KMe II0 HauepPTAHWI0 PYCCKHEe M JIATHHCKHEe OYKBBI U CMOJYKETe
KOHTPOJIMPDOBATL NPaBUJILHOCTE BBOJa (opmyJti, obpaiias BHUMAaHUE
Ha BBIJIeJIEHHbIE IIBETOM CCBUIKH B (DOpMyJie M IDAHMIIBI COOTBETCT-
BYIOIIMX UM s4eeK.

ITo ymonuanuio B Adeitkax ¢ opmynamMu orobpazkaioTcss He caMu
(opmyusibl, a pedysnbTaThl UX BhiuuciaeHuit. Ilpu stom cama dopmyna
oTo0pakaerTcss B CTpOKe (opmyJ. ITO TAK HA3BIBAEMBIH DEXHUM OTO-
OpakeHus 3HaUYeHUIA.

BbiICHMTE, Kak MOXHO YCTAaHOBUTHL pexum oTtobpaxeHus dopmyn 8 3T,
MMEIOLNXCA B BalLeM Pacrops)XeHuu.

IIpu ucnonpzoBaHHM (OPMYJSI B siueiKax SIEKTPOHHON TabIUILbI
MOI'YT NOABAATBCA coobmienus o6 ommbrax (raba. 1.2)

Tabnuua 1.2
HekoTtopblie coobuwenns 06 owwubkax
CooGmenue IIpyunna omuOKH
HHEH#H#H Cronbern, HeJOCTATOYHO MIMPOKHIL A OTOGpaKeHMS UHcCIa
#IEJI/0] IloneITKa AejleHHs HA HOJb
#3HAY! B dopmyne pns MaTeMaTHUeCKHX BBIUMCJICHHH COAEPHHT-
Cf CCHIIIKA HA AYefIKY ¢ TEeKCTOM
#CCBIIIKA! | Hueifka, cchlIKa HA KOTOPYIO HCIOJAL3yeTcsa B dopMmy.e,
He CYIIeCcTBYeT
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BBox Tercra B aAdeiiky OT Takike uMeerT HEKOTOphle 0COGEHHO-
cru. Ilo yMOJYaAHMIO TEKCT BhEIpABHHBaeTCcA 1O JeBoMy Kpaio. Eciau
AJIWHA TeKcTa OoJbINe LIMPHUHBI AYEeHKH, TO TEKCT HA 9KpaHe MOXKeT
OTOOPA3UTHCH TMOJHOCTHIO, MEPEeKPLIB CBODOMHBIE AYEHKM, PACIOJIOKEH-
Hble npasee. Ecaum crmpasa Her CBOOOZHEIX AYeeK, TO BUAMMAs YacTh
TeKcra Oyger obOpesana. CymmecTByIOT cpejcTBa o(OPMJIEHHA TEKCTa B
sAYeifike B HECKOJBKO CTPOK (IepeHoC IO CJI0BaM), BBIDABHHBAHHUA IIO
FOPHM30HTAJM M BEPTUKAJN, U3MeHeHHA HalpaBJeHHsd TeKCcTa.

YTo6Bl BBECTH JAHHBIE B HOBOI CTDOKe fA4YeiKH, BCTABJAIT pas-
pBIB CTPOKHM, HaxkaB kaaBumu Alt + Enter.

WUsorga tpebyeTcsa COXPAaHUTH B BHJE TEKCTa YHCIa, AAThl HJIH
dopmynei. s aToro MX BBOA B AYEeHKY HaL0 HAYMHATH C amo-
cTtpoda.

CpasHute T0, 4To OyaeT oTtobGpaxeHO B suelike npu ssoge B Heé 2017

n '2017.

Jlnsi npuBJieYeHUs BHUMAHUS K Haubosiee BaskHON MHOOpPMAIHH
WKW BBOJA IOSACHEHWH MOXMKHO CHAOZMUTL siYeMKH TabJIHUIBIl IpUMeda-
HHUAMH.

BbisicHUTE, Kak MOXHO cO03aarth npumedaHue B TabnuMyHoM npouecco-
pe, MMelLwemMcsa B Bawem pacnopsxXeHuu.

1.3. KonupoBanue u nepemelyeHue [aHHbIX

Jasi BBIMOJTHEHUS ONepanuil KOINMPOBAHWSA ¥ INepeMellleHHA IaH-
Hpix B OT COOTBeTCTBYIOIIHE A4YEHKY HJIM JHANa30H A4YeeKk cHada-
Ja cJefyeT BBIEJNUTH, 4 3aTeéM MOYKHO BOCIIOJIB30BATHCA KOMaHAAMU
Konuposars, Beipesars, Berasurs rpynnel Bydep obOmena BrIazxu
I'nasnas.

Ona BbioeneHus HeCBASHOIO AuanasoHa sa4yeek MOXHO BblAeNUTb Nepeylto
CBSIZHYIO 4aCTb, @ 3aremM Haxartb knasuwy Ctrl v, ynepxusas eé, Bbiae-
NUTb Cneaylouwuve CBA3HbIE AuanasoHbl.

JlanHBIE W3 OAHOW AYEHKHM MOKHO BCTABUTh B APYTYI0 AYEHKY
WIM B AUATIA30H AYeeK, BbIJIeJIeHHBIN mepej BcTaBkoii. JlamHble u3
CBA3HOIO AMAIIA30HA MOXKHO BCTABHTHL B OJIMH MJIM HECKOJBKO CBfA3-
HBIX [AHAIIa30HOB AYeeK TOI'o e pasMmepa. B nocJegHeM caydae I1ie-
pell BCTABKOW HYJKHO BBIJIEJIUTH JIEBYI0 BEDXHIOI SYEHKY Kamaoro
CBA3HOIO OHAIasoHa.

ITo ymMonuaHWIO IPH BCTABKE HOBLIE JaHHbIE 3aMEHAIOT AaHHBIE,
UMerlueca B AYelKax.
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Q Ecnn copgepxumbiM a4eek, KOTOPOe KOMUPYETCA WNWM nepemellaeTcs,
ABNAIOTCA (OPMYNbl, TO MOXHO BCTaBUTbL B BbiAENEHHbIE SAYENKU He
camMu GOopMynbl, @ BbMUCNEHHbIE MO HWMM 3HadeHusa. [ns 3Toro Heob-
XOAWMO CKOMWPOBaTh COOEPXMMOE WMCXOAHbiIXx siveek B Oydep obmena,
BbIOENUTL MO3MLMIO BCTABKW W BbINOAHUTL komaway FnasHas — Bcera-
BUTb — BcTraBuTbh 3HaveHus.
Aanuble n3 Bydepa obmeHa MOXHO BCTaBMTb B BblAENEHHbLIE S4ei-
KM Takum o6pas3om, 4TO OHW He 3aMeHAT UMEeIoLWMEecH Tam [aHHble, a,
Hanpumep, CyMMUPYIOTCS C HUMW. ITY U pag APYrMx BO3MOXHOCTEMR
MOXHO mccnegoeatb B okHe CneuwanbHas BctaeBka (puc. 1.2), Bbi3bi-
BaemoM komMaHpow MmaesHas — BcecraBute — CneuuanbHas BCTaBka.

Bcraeute

O dopmynei

() aHayeHus

O thopmarsi

O npumeyanus

(O ycnoeua Ha 3HauyeHus
Onepauws

(@ Her

O cnoxuTs

O sbivects

| Berasuts cesan

| [nponyckaTk nycrele siyeitku [] TpaHcnvposats

() c ucxoagHon TemMon
() 6e3 pamku
() WMpKHBI cTONB6LIOB

(O chopmynbl 1 hopmaTsl YMcen
(O 3HaueHus 1 hopmaThl Yucen

| BCe YCnoBHble hopMaThl 06beauHeHus

() YMHOXUTB
O paspenuts

OK || Ommena ||

Puc. 1.2. Oxkno CnenmmajbHas BCTABKA

Ecmm BHeo6xXoJMMO B HECKOJBKO PACHOJIOMKEHHBIX IOAPAJ SYEeK
BBECTH IMOBTOPAIOIIMECH NAHHBIE WM U3MEHAIIUECHA [0 OINPeAeseH-
HBIM 38KOHOMEPHOCTSAM IIOCIeNOBATEIBHOCTH HAHHBIX, TO MOYKHO BOC-
IOJIb30BaThCA (PyHKIMeH apro3amojHeHus. [[na asToro Hy:KHO:

1) BHeCcTH JaHHBIE B JB€ IepBble AYEHKH;

2) BBIJICJUTHL 9TH AYEHKHU;

3) YCTAHOBUTE YKAB3aTe/b MBIIIM HajJ, MapKepoM 3aloJHeHMd — Ma-
JIEHPKMM YEPHBIM KBAAPATHKOM B TPABOM HHIKHEM YIJIy BbIjge-
JIeHHOM sAYefKW (BHJ yKasaTels MEBIIIHA [PH HaBeJeHWH ero Ha
MapKep 3aloJHeHHs MEHSIeTCA Ha 3HAK +);
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4) Ha)KaTh JIeBYI0 KHONKY MBIIIHM, MNPOTAHYTH (IIepeTamuTh) yKasa-
Tellb 1O 3aMOJHAEMbIM SAYEeHKaM M OTIYCTUTh KHOMKY MBIIIH.

MPUMEHUTE OMUCAHHLIA Bbile MNPUEM ANs  MOAYHeHWs Cneaylolmx
pPsOoB:

1) 1, T b

2) 5: 1015, =5

3) 100, 200, 300, ...;

4) ypOK, YPOK, YPOK, ...;

5) aHBapb, despanb, MapT, ...;

6) Toeap 1, ToBap 2, ToBap 3, ...

MonpobyiTe OOOWTLCHA Takoro e pesynbtara C MNOMOLLbI0 KOMaHAbl
3anonuute — Mporpeccus... (Bknagka MasHas, rpynna PepakTtupo-
BaHue).

NMobbiM cnocobom BBegute cneaylowme psagbl:

1) 2,4, 8p16, o
9505 0. 18; s
BcrnoMHWUTE, Kak Ha3blBAKOTCHA Takue MnocnenosatesibHOCTW.

Eciu colep:KUMBIM SYeHKH ABJIdeTcda (opMyJa, BKJIOYAIOIIad
CCBLIKH, TO NPH KONHUPOBAHUM 3TOM sf4yeilku B (opMyJie MOMKET Ipo-
HCXOJUTHL ABTOMATHYECKOEe M3MeHeHHe CCBLIOK.

Ccbinka, koTopas U3MEeHseTcs npy KonupoeaHun GopmMysibl, Ha3biBaeTcs 0
OTHOCUTENBLHOA.

Ccbinka, KOTopasi He W3MEHSIeTCs NPy KonuposaHun GopMyfibl, Hadbl-
BaeTca abCoONOTHOMN.

Ccbinka, 8 KOTOPOW MpU KOMUPOBaHUM (OpMYyNbl W3MEHAETCHA TOJbKO
HOMEpP CTPOKM WX TONLKO uUmA cTonbua, HasbiBAETCA CMELIaHHOW.

BoJBINMHCTBO CCBUIOK B (hopmyJax oTHocuTenbHBIe. Ilpm Komm-
poBaHMM B cocrase (OPMYJbl B APYIYI0O AYEHKYy OHH aBTOMATHYECKH
U3MEeHAITCA B COOTBETCTBMM C HOBBIM IIOJIOMKEHHEM CKONMPOBAHHOM
GopMyJIBI, T. €. OHH HM3MEHAIOTCA OTHOCHUTEIbHO MECTOPAacCIIOJIOHKEeHUd
dopmysi. B 3TOM COCTOUT CyTh NMPHHIMIIA OTHOCHTEJIBHOH aJpecaiui.

MNpn konupoBaHuu GOPMYNbl € OTHOCUTENbHBIMWU CCbilkamu [cTon- 0
6eu] [cTpoka] HA N CTPOK Huxe (Bbille) U Ha m cTonbuoe npaeee (ne-

Bee) cceifika 3ameHseTcs Ha [ctonbeu, = n] [cTpoka * m].

Mpu konupoBaHun GopmMynbl B npegenax ogHoro cronbua (oaHon cTpo-

k1) obosHaveHus cTonbuoB (HOMepa CTPOoK) B dopmynax He W3MeHs-

IOTCA,
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WHorza HyXHO, 4TOOBI NPW KONMpOBaHMM GOPMYJ ajgpeca sgdeex
He MEeHAJHCh. B aToM ciaydae MCHONB3YIOT abCOJIOTHBIE CCBIIKH.

Ilna cozpaHus abGCONIOTHON CCBLIKH COYHUT 3Hak $. C momMombio
BTOr0 3HaKa MOXKHO 3admrcupoBarTh Bech aapec ($A$1), Toabko crom-
oer; ($A1) uam Tonsko crpoky (A$1). B aByx HocaefHHX CIydasx
TOBOPAT O CMEILIAHHBIX CCHLIKAaX.

Y106kl BbicTPO NpeobpasoBaTh CCbIIKY M3 OTHOCUTENLHOM B abconioT-
HYlI0 1 HaobOpPOT, MOXHO BbIAENUTL €€ B CTPOKe BBOAA W HaxaTb Kna-
suwy F4 (Microsoft Excel) unu Shift+F4 (OpenOffice Calc).

BcnomHuTe, kak MOXHO GbICTPO MOMYY4UTE CMELUAHHBIE CCbIKW.

Eciu B dopmysie Os CCHUIKM Ha AYEHKY HCIOJbB30BATh €6 MMd,
TO NPH KONHMPOBAHMU (DOPMYJIBI 3TA CCBLIKA HM3MEHATHCH HE OyIeT.
Wnadve ropopsa, umMsa A4YeHKH B Gopmyse sBiaseTcsa abCOJIOTHOH CChLI-

KOii.
IIpu nepememennnu (OpMyJIBl UMEOIIUECHA B Hell CCLUIKM He H3-
MEeHHAITCH.
Ilpumep 1. B siveitke Bl szammcanma dopmymna =2%*$Al.
Boiscaum, wkaxo#t Buz mpuobperér ¢opmyJia, Mocje TOro Kak co-

Aep:xumoe adeiku Bl ckonupywor B sueiiky C2.

B dopmyne ucnonesyerca cMelnaHHAs CCHUIKA: IIPU KONMMPOBAHHHA
(bopmyuiel MMA cTONOmA OCTAaHETCS HEM3MEHHBIM, a HOMeD CTDOKH yBe-
guuynrcsa Ha 1. Taxum obpasom, mocie kommpoBaHusa B aAdeiike C2
orakerca (opmysa =2%*$A2.

IIpumep 2. Ilav pparmMeHT 3JIeKTPOHHONW TaGIMIBI:
| A B c
1 15 13
2 14 12 =($A2+B2)/2

BriscHuM, yeMy cTaHeT paBHBIM 3HaueHue sueitku Cl, ecom B
Heé ckomupoBaTh Gopmyay us sueiiku C2.

Taxk kKak KomupoBaHMe (QOPMYJBI MHPOUCXOAAT BHYTPH OAHOTO
crosnbna, uMeHa cTOJOIOB B ()OpMyJie HE M3MEHSATCH, 4 HOMEp CTPO-
KH B CCBIIKAaX YMEHBIIHTCS Ha €SUHHILY.

®opmyna npumer Buja: =($A1+B1)/2. B saueiike Cl1 orobpasurcsa
ypcao 14.
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Ipumep 3. [lau (parmMeHT 2JeKTPOHHON TAGIHIIBI:

i N B N s v
1 T 1 1 1
2 2 2 2 | =B$3+sC2
3 3 3 3 3
4 4 4 4 4

BoisicHuM, yeMy OyAeT paBHa cyMMa 3HadYeHUII AuanasoHa sAUeeK
E1:E4 nocie xomupoBaHus B Hero dopmyisl u3 adeitknm D2.

@opMyJBl KONUPYIOTCA B siuefiky cocepsero croibma. ITosromy
GykBeHHOe 06O3HAUEHHE CTOJIOIA B OTHOCHTENBHON CCHLIKE M3MEHMUT-
csi Ha caenyiomee mo andasury. CnenosaTelbHO, NEpBOe cjaraemoe
B (dopmyne mpumer Bua: C$3 (cchuika HA HOMED CTPOKHM 37ech ab-
COJIIOTHAA, OHA OCTAHeTCs HemaMeHHOoI). Bo BTOpOM ciaraeMoM He-
MBMEHHBIM fABJAETCH O00O3HaueHwe crosbma. A HOMED CTPOKH IpPH
KomupoBanuu Gopmyasl B siveiiku El, E2, E3 u E4 cooTBercTBeHHO:
YMEHBIIUTCS HA EQUHUILY, OCTAHeTCSH HEMSMEHHBIM, YBEeJIMYHUTCH Ha
eMHHUIY, yBeauuurca Ha 2.

| A B c D E =
T 1 1 1 1 | =C$3+$C1
2 2 2 2 | =B$3+$C2 =C$3+$C2
3 3 3 3 3 | =C$3+$C3
4 4 4 4 4 | =C$3+5C4

IMocne BLIUMCIeHHUs 3HA4YeHMi mo dopmynam sdeex El, E2, E3 n
E4 (4, 5, 6 u 7) HaxoxAuM cymMMy 3HAaUYeHMi auanasonHa sueex E1:E4,
paBuyio 22.

Ipumep 4. Tpebyerca ¢ momomsio Gopmyn B8 9T mocrpouTs Tab- /
JUIy ABY3HAUHBIX YHCeJ, (hparMeHT KOTOPOM MPpEACTABJIEeH Ha pu-
CYHKE:!

O VR - (s i, o, s .l B ™ s
44 0 1 2 3 4 5 6 7 8 9
2 1 10 1 12 13 14 15 16 17 18 19
8 2 |20 [ 21122 [23 [24 |25 [ 26 |27 | 28 | 28
@y 3|30 |31 |32 [3s |34 |35 |36 |37 ]38 |39
5 | 4 |40 |41 [ 42 [ 43 [44 |45 |46 | 47 | 48 | 49
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BoamoskHEI anroputm gefcTBHIT MOeT GBITH TAKHM:
1) B amanason B1:K1 Beectu umcna or 0 10 9 (MOKHO BOCHIOJB3O-
BaThCsl MapKepOM 3al0JHEeHU:A);
2) B puanazon A2:A10 Beectu umcna or 1 mo 9;
3) B aueiiry B2 sanmcars opmysy aBysHauHoro umciaa: =A2%10+B1
(A2 — uncno pecarros; Bl — uwmeno egmemI);
4) BHecTH U3MeHEHMA B (GOPMyJIy ¢ yUETOM CJIeVIOIIero:
¢ NpU KONMPOBAaHMHU (DOPMYJIBI BHU3 JOJIKEH M3MEHATHCA HOMEp
CTPOKHM, «OTBedalollleii» 3a KOJMYECTBO HECATKOB, a4 MMHA CTOJIO-
ma A, «OTBEYAIOIIEro» 3a PaspAf AECATKOB, AOJIKHO OCTABATHCH
HeuaMeHHBIM ($A2);
® IPH KONMPOBAHUHU (DOPMYJIbI BIPABO [MOJIMKHO M3MEHATLCS WM
cToabIa, «OTBEYaloIero» 3a KOJUYECTBO eAUWHMII, a HOMEep CTpO-
Ku 1, «oTBewamoleil» 3a paspsj| eIUWHUIl, JOJIKEH OCTABATHCS
HeusMmeHHbIM (B$1);
5) CKOIMPOBaTh OTPeJaKTHPOBaHHYIO dopmyry (=$A2%10+B$1) so
Bce sA4YerKH aumanasoHa B2:K10.

CAMOE I'JTABHOE

IIpuknanuele nporpaMMsl, npejgHasHAUYeHHEIE AT PaGOTHI ¢ AaH-
HBIMH, IIPEACTABJEHHBIMU B TabyjuIlax, Ha3bIBAIOTCS TAOJMYHBIMH ITPO-
neccopamu (TII) mau mpocro snexTporEbiMu Tabmunamu (9T).

OcHOBHEIMU 06BeKTaM¥u TaGIMUHOTO IPOLECCopa SBISIOTCH pabo-
Uad KHMUIa, JIUCT, 3JIEKTPOHHAA Tabiiuila, CTPOKa, cToJbel, M sueiika.

fueiika — 5T0 HaMMeHbIIAsi CTPYKTYPHAA e€AUWHUILA 9IEeKTPOHHOM!
TabauIel, KoTOpasd o0pasyercss Ha IlepeceYeHMH CToJ6ma u CTPOKH.
Anpec sueifiky ompezensercss UMEHeM CTOJIONA U HOMEPOM CTPOKH, Ha
nepecedeHUN KOTOPBIX OHa HaxoxuTcs. COAepKUMBIM AUeHKH MOMKeT
OBITH YHMCJO, TEKCT uUau dopmysia.

PopMyJia HAYMHAETCA CO BHAKA «=» M MOXKET COJAepIKaTh CKOOKH,
4Hcsia, TEKCTBI, CCBUIKM HaA AYeHKH, 3HAKM OoNepanui u (QYHKIMH.

B dopmynax mcnonesyioTes He caMHM MCXOJAHBIE NAHHBIE, A CCBLI-
KH Ha AYefiKM, B KOTOPBIX 9TH AaHHbIe HaxoaaTcs. IIpy mMaMeHeHMH
AAaHHBIX B f4efiKax NPOMCXOAHUT aBTOMATHYECKMIl IepecuyéT 3HAYeHUIt
BCeX (OPMYJ, COAEpP:KAUIMX CCBLAKM HA 9TH SUYeHKH.

Pasnuuaior orHOCHTeNbHEIE, aGCOTIOTHBIE H CMEIIAHHBIE CCHLIKH.
Ccblnka, Koropas HM3MeHAeTCA NPH KOMHPOBAHUM (DOPMYJIBI, HA3bI-
BaeTcsa OTHOCHTeJbHOW. CcChLIKA, KOTOpas He HM3MEHAEeTCH IIPU KO-
nupoBaHuMM (POpMyJibl, HasblBaercsa abcomorHoi. CeblIKa, B KOTOPOM
IIPH KONHUPOBAHUM (HOPMYJEI U3MEHSETCS TOJBKO HOMEpP CTPOKW WK
TOJIBKO MMsA CcTOJ0Ia, HA3bIBAETCSA CMeITaHHOIH.




TabnuuHbiii npouyeccop. OCHOBHbIE CBEAESHUS

L.

2

ot

10.

11,

12.

13.
14.

Bonpocbl U 3agaHua

Yro MOHAMAIOT NOJ TabJWYHBIM IIPOIECCOPOM H 3JIeKTPOHHBIMH
TabauamMmu?

CpasHuTe wHTepdeiic M3BECTHBIX BAM TEKCTOBOrO M TAOJMYHOTO
nponeccopos. Yro y Hux obmero? Yem oHH pasiuJamTesa?

Yro rakoe axapec (umsa) sueitkm OT? Kak sajgaérea agpec sdeii-
KM, ajpec AualasoHa fAdyeer?

BhisicHUTe, KyjAa B TabJIMdIHOM MpoIleccope IiepeMernaercs Tab-
AMYHBIA Kypcop npu Haskatum kiaasum Home, End, PageUp,
PageDown. Kyzma nepemermaerca TabIWYHBIA Kypcop IIpM Ha-
skatum KomOuHamum waasum: Ctrl + —, Ctrl + d, Ctrl + «,
Ctrl + T, Ctrl + Home, Ctrl + End? IlpoBexure aHANOruio C Ie-
peMelleHUAMM TEKCTOBOI'0 Kypcopa B TEKCTOBOM IpOIleccope.

. Kakme TUITBI TAHHBIX MOTYT GHITH 3aHeceHbl B sueiky 9T?

Kakue cyliecTByl0OT OCOOEHHOCTH BBOJA YHMCJIOBBHIX 3HAYEHUH B
a2T?
BenomuuTe OcHOBHBIe mpasusia BeBoma (Qopmyn B 9T. I'me BB
ysKe BCTPedYaJuCh C AHAJOTMYHBIMM IIPAaBUJIAMH BBOJAA apudme-
THUYECKHUX BBIPAMKEHUNA?
B 4éM cyTh NPMHIUIIA OTHOCHUTEJILHON ajpecanuu B 9T? Yro
NPOMCXOAUT NPH KONMPOBAHUH (OPMYJ, COAEPIKAIIUX OTHOCH-
TeJbHBEIE CCHLIKHA?
B kakux ciaydasx B (OpMyJax MCIOOJB3YIOTCA abCcoIOTHBIE
CCBLIKH?
B uém BzakjgioyaeTcs IPEUMYIIeCTBO MCIIOJb30BAHUIA CCBLIOK B
dopmynax?
Ha OCHOBAHMM UYEro MOMKHO CYAMTH O TOM, YTO TabJMUYHBIA IIPO-
[eccop HMHTepHpeTUPOBAJ BBeJEHHBIE B SYEHKY MTaHHbIE KaK
rexer? Kax umcno?
CpaBHHMTe NPHEMBI KONMPOBAHHMS M BCTABKM JAHHBIX B TEKCTO-
BOM M TabmmuHOM mporeccopax. Yro y Hux obmero? Hem oHUK
pasiuuaTca’?
Kak ocylIecTBIseTCsH ABTO3AIOJIHeHHEe SueeK?
Kak BBectn caeayiommee uersepoctumme A. Epukeesa B OAHY
AUeHKY 3JeKTPOHHOU Tabauis1?

Hacrynuia oceHs,

TloskenTen Haml can.

JIncrpa Ha Gepése

30J10TOM TOPAT.

0
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15. 3navuenue mepeMeHHOW Xx HaxoauTca B sAueiike Al, sHayeHMe

nepeMeHHOdl y — B sAuelike A2, 3HAUEeHHe I[ePEMEHHOH 2 —
B sAdeiike A3. Bamummure GOPMYJBI AN BHIYHUCICHUA B DJICKT-
POHHBIX TabJIMIAX 3HAYEHUH BLIPAYKEHWIA:
D)(x+y+2):38;
2) 5x% + 4y2 - 32.

E 16. Tonreko nyTém BBOJA IOC/TEZOBATENBHOCTEH COCTaBLTE TAGIUILY
VMHOKEHHUHA:

Dol b SxleH |

4 5 6 7 8 9

8 [10 |12 |14 | 16 | 18
12 |16 | 18 [ 21 |24 | 27
16 | 20 | 24 [ 28 | 32 | 36
20 [ 25 | 30 [ 35 | 40 | 45
18 [ 24 | 30 [ 36 | 42 | 48 | 54
14 [ 21 | 28 | 35 | 42 | 49 | 56 | 63
16 | 24 | 32 | 40 | 48 | 56 | 64 | 72
18 | 27 [ 36 | 45 | 54 | 63 | 72 | 81

ailRnle|lo(w o

Bla|e|ols|v @

olo|Nlo|lo|ls|w|n|als

3a CKOJIBKO omepamuii BaM yaajoch 3TO CAeaaTsh?
17. lan ¢parMeHT 2JeKTPOHHON TaGIHIBI:

i e e SRR -
1 40 10 | =A1+B$

ol 30 20

Yemy Oynmer paBHO 3HaueHue sueiikm C2, ecoau CKOIIMPOBATE B
Heé dopmyny uz sueiikn C1?

18. B saueiike B3 sammcana dopmyna =C$2+$D3+2. Kaxoit Bux
npuobperér opMmysa mocie KONMPOBAHUS €6 B Aueiiry B27?

19. UismepbTe MIMHY, IIMPUHY W BHICOTY KYXHH, TIPHUXOXKeH u Ku-
JBIX KOMHAT Bamieil kBaprupsl. Coznaiite B TabamuHoOM mmpolec-
cope Tabimny ¢ pesyabTaTaMyu uaMepeHHil. Brrumciamre miaomans
noJsia, ILIOIMAaZb CTEH W O0BEM KAMKIOT0 M3 NOMEIIeHWil, a Tak-
JKe 0o0Iylo nIoniajib BceX ITOMeIeHUIA,

20. B rabaumuHOoM mpoueccope coazaiite Tabimiy BuAa:

1

Crpana | MNnowages, ke. km . Hacenenue, mnu uen. MnotHocte | MpouexTs:

oO




PepakTupoBaHue u popmaruposanue B Tr1

Bamecure B Tabauny WHMOpPMAIKAIO O JeCATH CTpPaHaX, HMEIOIIUX
caMyio GOJBIIYI0 YMCIEHHOCTH HaceJleHHdd. BeeguTe B COOTBETCT-
Bylonue s4edKu (opMyJbl [ BbIYHCIEHUA:

1) obmeit muomazu ¥ 0OIIero KOJH4YeCTBA HaceJleHWs 3THX Je-
caTH crpaH (IpPeAyCMOTPUTE COOTBETCTBYIOIIWE SYEHKH IOX
coanaHHOIt TabMMIel ¢ JAaHHBIMU);

2) NJIOTHOCTH HACeJEeHHs B KayKAOW M3 STHX CTPaH;

3) mpoIeHTOB, KOTOpble COCTABJIAET HaceJleHue KarKJoi M3 59THUX
cTpaH 0[O OTHOIIEHHWIO K OoO0IeMy KOJMYeCTBY HaceJeHus B
Mupe.

21. B TabimuHOM MpoIeccope BHIYMCINTE 3HAYeHUsA QYHKIHAH

y = x2+ x — 12 ma npomemytre [-5; 5] ¢ marom 0,5.

22. IloaroTOBBTE KpaTKoe coobIIeHHe O IIEePBBIX 3JEeKTPOHHBIX rab-

JAAX.

> @

§ 2
PepakTtupoBaHme u dopmMmaTupoBaHue
B TaOnu4yHOM npoueccope

2.1. PepakTnpoBaHue KHUMM M 9NEKTPOHHOW Tabnuubi

B mpomecce pa6oThl ¢ TabaMYHBIM IPOIECCOPOM B KHHTY 4YacTo
OpUXoauTcA A00aBIATH (BCTABJAATH) HOBbIE JIHMCTHI, YAAJATH, Iepe-
AMEHOBBIBATh, NEepeMelaTh WKW KONHUPOBATH CYIIECTBYIOIIHE JIUCTHI.

CaMOCTOSITENLHO HaWauTe He MeHee [OByX CrnocoGoB BCTaBKM HOBOIMO E
nUCTa B KHWAMY W yOaneHus CyLecTBYIOLLEro fIMCTa U3 KHUrn.

Wccneayiite KOHTEKCTHOE MEHI0 fApnbiika nucta. BeisicHute, kakue
onepauuin C IMCTOM MOXHO BbINOAHWTL C €ro NOMOLLBIO.

3auacTyi0 BO3HMKaeT HEOOXOAMMOCTH BHECTH B yiKe CO3/JaHHYIO
3JeKTPOHHYIO TAGJUIy CTPOKH, CTOJOIBI MM AMANAa30HBI AYeeK.

[ns BCTaBku B Tabnuuy HoBbiX cToNBLOB (CTPOK) HEOBXOAMMO BbIAENIUTHL o
ctonbubl (CTPOKK), NEpen KOTOPbLIMW HYXHO BCTaBuTb HOBbIE, BbI3BaTb
KOHTEKCTHOE MeHI U BbibpaTh B HEM KOoMaHay BceraButs.

Ecnwn BbipenuTb oauH ctonbeu (CTpPoky), TO nepef HUM BCTaBUTCA OAWH

HOBbIW cTonbew, (cTpoka). Ecnm xe BblAENUTb HECKONbKO CTPOK (CTonG-

LOB) NOAPSA, TO NEepesd HUMKU BCTABUTCA CTONBKO Xe HOBLIX CTONOUOB

(CTpOK), CKONBKO BbINO BbIAENEHO.




Maea 1. O6pa6orka uudopmauuu 8 3T

CymiecTByeT HECKONBKO BADHAHTOB BCTABKH HYCHKM WIH aua-
nazoHa siueex (puc. 1.3).

A [N c | i A NN O c |
1 chraaKa Bcraska Bcraska 1 IBcTaaxa Bcraeka Bcraska
2 |Bcraska Bcraska  Bcraska 2: \Bcraska Bcraska Bcraska
3 |Bcraeka |Bc1‘aaxa .I Bcraska 3 |Bcraska |Bcraska
4 |Bcraska Beraska Beras[il Lo T 3(_}1 Bceraska BcraBka Bcraska
5 Bcraeka Bcraska Bcras Oobagute  » Bcraska Bcraeka Bcraska
6 ) Bcraska

(" AYeiikn, CO COBUIOM BNPaBo |
{+ AYeiKK, CO COBUIOM BHM3 |
" cTpoky '
™ cronBey

[ =ee=] Orwera | |

Puc. 1.3. Beraska nyeroii aueiikn

Yjanenue CTPOK, cToaOLOB, SYEHKM MM AMATIA30HA AUYEEK IIPO-
MCXOIHUT aHAJIOIMYHO.

CamocToaTensHo uccneayite BO3MOXHOCTW BCTaBKW (yaaneHusl) sueit-
KW nnv auanasoHa sdYeek, umelowmecs B okHe J[loGasBneHue syeek
(Ynanenne syeek), Bbi3biBAEMOM KOMaHAOW BCTABUTL... (Ynanute...)
KOHTEKCTHOIMO MEHI0.

2.2. ®opmarupoBaHme 06bLEKTOB
SNEeKTPOHHOW Tabnuubl

OcHoBHBIMU omepanuaMu (HOPMATUPOBAHUA ABAAIOTCH: (HopMma-
THPOBAaHHME JaHHBIX, (OopMaTUpOBaHUWE AYEEeK, W3MEHEeHWe IIUPUHEI
CTOJIOIIOB M BBICOTHI CTPOK.

@DopMaTHPOBaAHME YHCJIOBBIX AaHHBIX. PopMar o0TOGparKeHM:
JaHHBIX TIO3BOJIAET IMPEJCTaBIATE MX B HamboJiee MOAXONAIEM AJIH
none3oBarena suze. Ilpm BBoje MI06BIX JAaHHBIX UcCHOAbL3yeTcsa Gop-
mar O6mmii. TUN AaHHBIX NPU 3TOM OIpEJENAeTCA ABTOMATUUECKH.

HOns dopMaTupoBaHusA coAepKamuxca B Adeiike (siueifkax) maH-
HBIX:

1) a1y AvediRy (A4eilKM) BBIZIEIAIOT;

2) npaBo#l KHOIIKOW MBIIIM BHISBIBAIOT €€ KOHTEKCTHOE MEHIO;
3) BHIBBIBAIOT AHAIOrOBoe OKHO dopMaT sueex;

4) sagaror HeoOXoauMblil dopMaT Ha BKIaaKe Uucio.




PepakTtuposaHue n ¢opmaruposanume 8 TI

Mpu GopMaTMpOBaHUN OAHHbIX CAMU AAHHbIE HE W3MEHRATCH, U3MEeHs-
eTcs NUllib WX BHELWHWA BWA,

PeasbHOE 3HAYeHUe YMCHOBbIX AAHHbIX MOXHO yBUAETb B CTpoke ¢op-
Myn, Cllenas COOTBETCTBYIOLLYIO A4EKY TeKyLuew.

Ipumep. Beeném B guanason aueek Al:A9 HasBaHUA OCHOBHBIX
dopmaToB jaaHHBIX. B gueiiky Bl BBepem 4mcio 12,3 u cromupyem
ero B auanazon B2:B9 (puec. 1.4).

ByzeMm 1004epéaHo BhIAEJATh AYEHKHU AUanasoHa B2:B9 u npume-
HATH (OpMAaTHl, YKa3aHHbIE B COOTBETCTBYIOIIUX sYelKax cronbdbua A,
cpaBHMBag IpPH JTOM BHUJ YHCIa B AdYelike W B CTPOKe (POpMY.I.

@®opmar O6mmii apiasiercs (opmarom no ymoidanuo. OH wc-
MOJB3YyeTcA JJIs MPEeJCTABJeHUsA Yucesl B OOJBIINHCTBE CIYYaeB TakK,
KaK OHH ObLIM BBeJAeHBbl. Ecim mMMpUHA AYeHKH HeAoCTaTOYHa IJIA
oTo6paskeHus BBEAEHHOTO C KJaBHATYyphl YHCJIA, OHO aBTOMATUYECKH
IpejCcTaB/isieTcd B DKCIOHEHIMAJTbHOM BHJE.

@opmar YMCIOBOH HCHOOJB3yeTCA A NPeACTABIEHHA 4YHCIa B
BHe JeCATHYHON ApoOM ¢ 3aJaHHBIM KOJMYECTBOM JECATHUHBIX 3HAa-
koB. Ecim umciio B sueliKe MMeeT MeHbIIe JeCATHUYHBIX 3HAKOB, YeM
IpeaycMOTpeHo (opMaToM, TO IpH OTOOpa’keHuu B Aueiike oHO OyJeT
JOIIOJHEHO HYyJAMM cIpaBa, a ecau Oojbine — OyAeT OKPYIJIeHo.

®opmar JleHeMKHBIH WCIONb3yeTCs AJNA YCTAHOBKM 3SHAYEHUI
Tex ke CBOMCTB, 4TO W ANs ¢opmara Hucaomoii, ¢ jo0aBeHUEM K
ypesy 0GO3HAUEHHSA AEHEeKHOW eIMHHUIBI, KOTOpoe BhiOmpaercs H3
CIHCKA.

dopmar Jlara ucnoab3yercsA AJA IPeACTABJIEHUA 4YucJIa B BHAE
naTel onpenenéHnoro tuna. B Microsoft Excel B dopmare Jlara Bce
IATHI COXPAHAIOTCA KaK HaTypajgbHble umucia. Orcuér HauMHAeTCHA C

B - E——

S B | A e
11 | O6wwmit 12,3 | 1| O6wwir 12,3
2 | Yucnoeoit, 2 nECATHY. 3HaKa 123 2 | Yucnosoi, 2 AECATHY. 3Haka 12,30
|3 [leHexHbiii 12,3 |3 feHexHbli 12,30p. |
|4 flata 123| |4 [flara 12.01.1900 |
5 | Bpems 12,3 5 Bpewms 7:12:00 |
| 6 | MpoueHTHbIR 12,3| |6 MpoueHTHbiit 1230,00% |
7 | OpobHbii 12,3 ' 7 | OpobHbiit 12 1/3
| 8  3kcroHeHUMansH.IA 12,3 8 3kcnoHeHYWanbHbIA 1,23E+01
|9 TexcTosbiit .| 123] [ Texcromsst _j123 |

Puc. 1.4. ®opmar uncia
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01.01.1900, u sroii mare coorBercTByeT yucyao 1. Kampoit caexyiomeit
AlaTeé COOTBETCTBYeT clejylollee HaTypaiabHoe umeno: 02.01.1900 —
2, 03.01.1900 — 3, ..., 06.06.2006 — 38 874, ..., 01.09.2010 —
40 422. Taxoe npejcTaBIeHMe AAT MO3BOJNAET BHINOIHATD onepamuu
Hax HuMH. Tak, xonmmuecrBo AHel Mexny AByMA aatamu ompezesis-
€TCs PasHOCTHIO YHCEJI, KOTOPBIE COOTBETCTBYIOT aTUM aartaMm. Hampu-
mep, passocTs 01.09.2016 — 01.01.2016 6GyzeT BEIYHMCAATHCS TAKUM
obpasom: 42 614 — 42 370 = 244.

B cdopmare IlpouenTtabiii naHHbIE OpPEeACTaBAAITCA YHUCIOM, KO-
TOPO€ SABJIAETCHA Pe3YyJIbTATOM YMHOMKEHUS COAEpPIKHMOro AYeHKM Ha
100, co sHakom % B KoHIe.

Hapn naHHBIMHM, DpeacTaBIEHHBIMU B dopmate Texcroserit, MOKHO
BBINIOJIHATHL ONEepalyM M KaK Haj YUCIaMM, U KAK HAJ TeKCTAMIU.

ITo ymomuanmio uuciaa B dopmare Tekcrossrii BBIPDABHUBAIOTCH B
AYeiiKe IO JIEBOMY Kpaio, B APYrHX (GopMaTax — 1o OpaBOMY Kparo.

PopmaTupoBaHHe srueex. [Ipu (bopMaTupoBaHuM AUYENKH (TUeeK)
9JIEKTPOHHOH TabJMIBI MOKHO YCTAHABIMBATH:

° TPaHUIBI AYEHKH, UX IBET, TUN JUHUH U 1Ip.;

* nBer GoHa AYEHKHM, BET W CTUJIb y30pa, CIOCOGBI 3aJMBKH H Ip.;

? BaIIUTy AYEUKHU, DERHUM CKPHITUA (hopMmy.;

* opmMaT YMCIOBBIX JAHHBIX (UHMCIOBOIH (opMar);

° SHAYEHU#A CBONCTE CUMBOJIOB B Adeiike: mpudr, HavepTaHue, pas-
Mep, NOAYEPKUBaHHE, POPU3OHTAIBHOE M BEPTHUKAIBLHOE BBIDABHU-
BaHUE, OPUEHTAUIUIO U Jp.

i 2TOTO MOKHO WMCHOIBROBATH IJIEMEHTEHI VIIpaBJIeHUA TIPyIn
Mipudr, BripasauBanue, Yucno, Cruum, Hueiiku Bxaaaxy I'nasmas
Ha JIEHTe MM 3JIEeMEeHTHI YIPABJIE€HUA, PACIOJOKEHHBIEe HA BKJIANKAX
oxHa @opmar aueek. OxHo MopMaAT AYEeK MOKHO BHLIZBATH, HCIIOIH-
3y#A KHONIKM OTKDPBITHA AUANOroBbIX OKOH rpynn IlIpudgr, BeipaBau-
BaHHe WiH YMCN0, a TaKKe ¢ MOMOIIBI0 KOHTEKCTHOTO MEHIO STYelKH
(Aueex).

Onepanun wuamesenusi mpudra, nBera, pasvepa u HavYepTaHus
CHMBOJIOB B AYeHKaX 2JIEKTPOHHOHN TaGIHILI AHAJOTMYHEI COOTBETCT-
BYIOIIUM omnepauusaM (GOPMATUPOBAHUA CHMBOJIOB B TEKCTOBOM IIPO-
neccope.

Kak m TexcroBele mpomeccopsl, u pelakTopbl Ipe3eHTanuil, Tab-
JIMYHBIE MPOLECCOPHI IPEJOCTABISAIOT BO3MOMHOCTH CTHJIEBOro (hopma-
TUPOBaHUA. B HMX BKIIOWEH cTaHZapTHBIH HaGOp cruieil (BKRIAagKA
I'nasnas, rpynna CTHam), KOTODHIE MOMKHO MCIIOJIB3OBATE st obopm-
JeHHsA OOBEKTOB JJIEKTPOHHON Tabiaumel. DTOT HAGOP MOXKHO AOTIOJ-
HATH COODCTBEHHODPYYHO PaspabOTAHHBIMHU CTHJISMH.




Pepaktuposanue u dopmatuposanue 8 TI1

dopmar AYEHKH MOYKHO NPUMEHHTh K JAPYTHM AYeilKaMm, UCIOJIb-
sya wuHCcTpyMeHnT dopmar mo obpasuy (Bkiaagka I'maBEas, rpynmna
Bydep ob6mena).

Iisa o4MCTKHM BCeX YCTaHOBJIEHHBIX (hopMaTos, T. €. AJsS BO3Bpara
K ¢dopMary mo yMOJIYAHUIO, HYKHO BBIJEIUTH AYeHKH M BBINOJHHTH
komanay Ouucturh — Oumernts dopmatsl (BKiajgka I'nmasmas, rpym-
na PemaxkTupoBaHuE).

Ha Bknagke 3awmrta okHa @Popmar a4eek MOXHO YCTaHOBUTb WK 0
OTMEHUTEL PEeXUMbl 3alnTbl AYEeeK W CKpbiTua ¢Gopmyn. Pexum sawm-
Tbl f4YeeK 3anpelwaeT HecaHKUMOHWMPOBAHHOE W3MEeHeHWe [OaHHbIX, a
pexum ckpbltus ¢dopmyn — oTobpaxeHue paHHbiXx B CTPOKe hopmyn.
Ona BKNOYEHUA 3TUX PEXUMOB HYXHO YCTAHOBUTbL COOTBETCTBYIOLLME
dnaxkn (Sawuuwiaeman auyeiika n CkpbiTe (popmynbl), WENKHYTL MO
kHonke OK, nocne 4ero BbINOMHWUTL KOMaHay 3awuTuTb nAUCT (BKnag-
ka Peuenanposauue, rpynna UMamenenus). OTkpoeTcsi OkHO 3awmra
nucTa, B KOTOPOM MOXHO YCTAaHOBWTb Maponb AN CHATUA PEXUMOB
3alWNUTLl U CKPbITUSA, a Takxe paspewunTb BbINOJHEHWe onpeaenéHHbIX
onepaumin ans OaHHbIX PEXUMOB.

DdopmaTHpOBaHHE IJIEKTPOHHON Tabauiupl. VHOraa mMpHHBI CTOIG-
OB (BBICOTBI CTPOK), YCTAHOBJIEHHOM II0 YMOJUAHHIO, He XBaTaer, 4To-
OBl IOJHOCTHIO OTODPA3UTH COAEPKHUMOe sfAdYeeK, MJIHU HaobopoT, AIdA
foJiee KOMIIAKTHOI'O BH/JA B3AIOJHEHHON 4yacTy TabJIUIB! Ies1ecoo0pasHo
YMEHBIIUTh INMUPUHY HEKOTOPBLIX CTOJOIOB (BBICOTY HEKOTOPBIX CTPOK).

s 6elcTporo aBromoAfOpa IIHUPHHLI BCeX CTOJNOIOB JIMCTA HYKHO
Ha’KaTh KHOIKY BBIZeNTH BCE M BLINOJHUTH ABOMHOW IMEJIYOK MbI-
HIBI0 HA I'PDAHMIE MEeXXKAY BaroJoBKaMu JBYX Ji00sIx crombmos. Eceau
ABAXKIBI IIENKHYTH Ha JI000H TpaHHIle MYy 3arojlOBKaMHu JIBYX
CTPOK, TO BBIINOJHUTCA ABTONOADOD BBICOTHI BCEX CTPOK BBIAEJIEHHOTO
AuanasoHa.

Mpeonoxute eweé He MeHee [ABYX CrnocoboB W3MEHEHUS LUIMPUHbBI @
cToNBUOB (BbICOTHI CTPOK).

B HeKOTOpEIX cayuadgX VyA00HO HECKOJBKO fAUYeeK, 00pasyioimx
CBSIBHBIM JHMAanas3oH, 00BeAMHHUTHL B OJHY sAYeilky. B Takyio ob0be-
AUHEHHYIO AYEHKY MOJKHO BBECTH, HAIpUMep, TEKCT 3aroJIoBka Ttabmim-
bl WJIA HECKOJIBKHUX cToJIOmoB. [si aTOro sAYeiiK¥ HYMHO BBIIEJIHUTH,
a 3aTeM BOCHOJIB30BAThCA HMHCTPyMeHTOM (O0BeaHHHTH H IIOMECTHTHL B
unenrpe (Braanka I'masmas, rpynna BripaBEmBanue).

ITocne Takoro obObeMHEHHS BCEe ATH AYEHMKH OYAYT paccMaTpu-
BaAThCA KaK OJHa fAYelKa, aJpecoM KOTOpPOM OyneT CYHUTATHCA ajpec
BEepPXHeH JIeBOM fA4YEHKH COOTBETCTBYIOUIEro AuamnasoHa. laHHble, KO-
TOopele OBLIM B AvYeHKax A0 o0beAMHeHUs (KpoMmMe TexX, UTO OBLIM B
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BepXHel JieBoil siveiike), mpu obbeAMHEeHUM OyayT yrepsHbl. IToaTo-
My PpeKoOMeHJyeTcA cHadaja O0BeJMHHUTH SYeMKH, a 3aTeM BBOJAMUTH
JaaEble. Penaktuposanme u GopmMarupoBanue 00beIUHEHHOH SUeKH
¥ e€ COJEPKHUMOT0 BBIIOJHAIOTCA TAK JKe, KAaK U OOBIYHON AdeliKH,
OTmMeHUTE 00BEeIMHEHHE SYEeeK MOYKHO, BBIOpAB 3Ty sfiYeHKy M BOC-
II0JIb30BABIINCE MHCTPYMEHTOM O0BEHHEHHMSA MOBTODPHO.

Mpepnoxure ewe oguH cnocob obbeouHeHUs sYeex.

Ecnu sanonneHO MHOro CTOJIOLOB (CTPOK) TAbGJMIBI, NPUYEM He-
KOTOphI€ M3 HUX BPEMEHHO He HYXHBI s padoThkl, TO HX MOMKHO
CKpPBITh. [lJ1si 9TOrO CilefyeT BBIAEJUTH TAKHE CTOJONEI (CTPOKH) B OT-
naTbk KoMaHAy CKpPBITH KOHTEKCTHOI'O MeHIO BEIZeJeHHOrO AMANasOHA.
Ilns orobpaskeHHsA CKPBITBIX OOBEKTOB HYKHO BBINIOJHUTHL KOMAaHY
IloxaszaTs.

MonpobyitTe BpPEeMEHHO CKpbiTb OAWH W3 NMCTOB KHUrK. Kak Bbl 3TO
caenann?

Ecnu 3anofnHeHHble AaHHbIMKM SYeiiku He MOMELLaloTCA Ha aKkpaHe, a
HEKOTOpbIE U3 HUX HEOoBXoOMMO MOCTOAHHO AepXaTb «nepepn rnasamu»,
TO MOXHO YCTaHOBWUTbL PEXWM 3akpenneHus obnacter. B atom pexume
npy MNPOKPYTKE 3MEKTPOHHOW Tabnuubl HekoTopble cToNbubl (CTPOKK)
He ByayT ucuyesaTb C 9KpaHa. s 9TOro HYXHO BblAeNUTb ONpeaenéH-
Hyl0 4acte Tabnuubl (Tabn. 1.3) ¥ BOCNONL3OBATLCA WMHCTPYMEHTOM
3akpenuTb o6nactu (Bknagka Bug, rpynna OkHO).

Tabnuua 1.3
3axkpennenue obnacren
O6GbekT BblgeneHus O6nacTe 3akpenneHns
Cronbeuy, BeptukaneHas obnacte neeee BblAeneHHoro crondua
Crpoka lopusoHTansHan obnacte Haf BbAENEHHON CTPOKOW
HAuenka Ob6nacTe nesee M Bbile BbiOENEHHOW fYeikn

KomaHOobl 3akpenuTb BEpPXHIOK CTPOKY UM 3akpenuTe nNepBbii
cronbeL NO3BONAKT 3aKPEnuUTb ykasaHHble 00bekTbl Tabnuubl 6e3 mx
BblAENneHus.

Ons oTtkaza oT 3akpenneHus obnacteit npegHasHadeHa KomaHaa
CHaTb 3akpennieHue oGnacreid.

CAMOE TIJIABHOE

PepaxTupoBaHme KHHUTH COCTOMT B n00aB/ieHMM B Heé HOBBIX JIH-
CTOB, V/JAaJleHWH, IepeMeNleHMHW WJIH KOIWPOBAHMH CYIIECTBYIOIIHUX
JIMCTOB.




Pepaktuposanue n dopmaruposanue B Tr

PemaxTUpoBaHWe dJEKTPOHHON TAabIAMIBl — BCTABKA WM yAajeHHe
CTPOK, CTONOIOB MM ANATIA30HOB AYEeK.

OCHOBHBEIMHM OlEpanuaMU (GOPMATHPOBAHUA SABJIAIOTCA: (Qopma-
THpOBaHME JAaHHBIX, (opMaTHpoBaHWe sSYeeK, H3MEHEeHHe IIMPUHEI
¢TOJIOIOB U BBICOTHI CTPOK.

IIpu ¢dopMaTUpOBAaHMWM HAHHBIX CAMH JaHHbIE He H3MEHAIOTCH,
u3MeHseTcA JHUIIb WX BHeIHWN Buza. PeanbHoe 3HaUYeHHe AaHHBIX
MOHO YBHETh B cTpoke (opMyJi, CAeJaB COOTBETCTBYIOIIYIO AYEHKY
TeKy1ei.

ITpu dopMaTHPOBAHHH fAYEEK DJIEKTPOHHON TabIMIbl MOYKHO yCTa-
HABJIUBATH!
rpaHunbl AYEeHKH, UX IBeT, THII JUHUN U Op.;
nBer (OHA AYEHKHU, IBET W CTHJIb Y30pa, CIOCOOBI 3AJTMBKU M JD.;
3aIIUTY SUYEHKH, PEIKHMM CKPBITHA (DOPMYJI;
dopMaT UMCJIOBBIX JAHHBIX (YMCIOBOM ¢opmar);
3HAYEHHUA CBOMCTB CHMBOJIOB B sueiike: mpu@T, HaYepTaHue, pas-
Mep, NoAUEepKHBAaHUE, MOPHU30HTAILHOE W BEPTHKAILHOE BBIPDABHM-
BaHHWe, OPUEHTAIIUIO U IP.

B HEKOTODPHIX CIy4YadAX YAOOHO HECKOJBKO sueeK, 00pasyrommx
CBSI3HBINA JMANA30H, 00BEJUHATH B OAHY AUYEHKY.

Ecau 3anoJiHEHO MHOTO CTOJOIOB (CTPOK) TAaOJHMIIbI, MPUUEM He-
KOTOpble M3 HMX BPEMEHHO He HY’KHBI A paboThl, TO HX MOYKHO
CKDBITH.

Ecnu 3anoJiHeHHBIE JaHHBIMUA SAYeHKHM He IMOMeNaloTcs Ha dKpaHe,
a HeKOTOphle M3 HHUX HeoOXOAMMO MOCTOSHHO JepXKaTh «Iepej riasa-
MH», TO MOMKHO YCTAHOBHTBL DEKMM 3aKpellIeHHs obiacTeil.

Bonpocskl v 3agaHua

1. Kakue omnepamud MOMKHO OTHECTHM K OIepanusM peJakTHpoBa-
aus nauaeix? K onepamusm pepakTupoBausa kHuru? K omepa-
[IMAM PeJaKTHPOBAHUA JJEKTPOHHOMN TabauiLbi?

2. IlepeunciuTe OCHOBHBIE OIlepaly#, BBINOJHAEMbIE C JIHCTAMHU
KHUTH.

3. Kak BcTaBuUTh B JJIEKTDOHHYIO TabGauIly IyCTbie CTPOKH
(cTonbisr)?

4. Kax yAaauTs U3 DJIEKTPOHHOM Tabaunbl cTPOKH (CTONGIEI)?

5. Kak MOXHO M3MEHUTH pasMepbl fA4YeeK, CTOJOIOB, CTPOK JJIEKT-
ponnO# Tabnuner? HaszoBure HECKOJBKO CIOCODOE.

6. Jlna uero mpeAHa3HAYeHO CKphITHEe cTPoK (crombmos)? Kak aro
MokHO caenaTb? Kax oro6pasuTh CKPBITBIE O0BEKTHI?

27




m .
o
10.

11.

12,

13.

15.

16.

Masa 1. O6pa6orka nudopmauum g8 3T

14,

Kakme cnocoGbl Bbi3oBa okHa MOpMAT SYEEK BAM M3BECTHHI?
HaiiTe KpaTKyi0 XxapakrepucTHKY (bopmartam O6mmii, Yucaosoii,
Henexusiii, /lara, Ilpouentnsiii; Texcropsni. Kak ux mMoxHO
VCTaHOBHUTE?

HUccnenyiite Brragky BeipaBaumBanme oxna dopmar sueek. SHa-
UEeHUA KAaKUX CBOMCTB NAaHHBEIX B siUeMKaX MOYKHO YCTAHOBHUTH C
eé momompio? Kakum emé crmocof6oM MOMHO 3TO chenarTs?
Beeaure B anexTpoHHYI0 TabaMIy HEOOGXONMMBIE AAHHBIE U
opopmHuTe UX 1O 0OPA3ILY:

R R 1D S e R - |
1 | Texct Teker |  Teker cep1a o TOKEE Texer
2 Texer Tekct | Texcr |Tekcr | Tekcr

' Teker |
| | |

L.E’ | Teket TSK?_T_ _ | _‘ch*r" ) Teker |

[ -4

| G\ 2 @ 0‘\ A i

L4« Bt gt opinedig

3HAUeHHSA KAKHX CBOWCTB CHMBOJIOB B AYEHKAX MOMHO ycra-
HOBUTE Ha BrJIaxke Illpudr oxnma Popmar saueex? Kakum em@d
CIIOcOOOM MOMKHO 3TO czaenaaTh?

3Ha4YeHNA KAKUX CBOMCTB SY€EK MOKHO YCTAHOBUTH HA BKJAJKE
Ipanunsr oxsa ®opmar sueer? Kakum emé crmocoboM MOMKHO
9TO cHeaaTsh?

SHavYeHUsS KAKHX CBOHCTB SY€eK MOKHO YCTAHOBMTH HA BKJIAAKE
3ammeka oxkHa ®opmatr sueek? Kakum emé cmocoboM MOKHO
aTo caeyarb?

Beeaure B 2ieKTPOHHYIO TabaMIy HEOGXOZUMBbIE [JaHHBIE W
oopmure ux no obpasny (HasBaHHe LBETa ONPENENSIET IBET €ro
mpu@ra 1 nser (poHa AYEHKH CIpaBa OT HEro):

e i e o
=
2 Liser avenku i
[ 3 KPacHbIN |
| 4 3eneHbIn

|_cuHui

| -

3HaueHUA KAKMUX CBOMCTB AYEEK MOKHO YCTAHOBHTH HA BKJIA-
Ke 3amuTa okHa Mopmar sueex? Kaxkum emié cmoco6oM MOMKHO
9TO crejaThb?

Kax MoxHO cKommpoBaTh (opMmaT s4eiiky Ha Apyrue Ad9eidru?
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§ 3

BcTpoeHHble PYHKUUM U UX UCTOJNIb30BaHue

3.1. O6wume cBepeHMs 0 PYHKUMUAX

B s0060M TaGIMYHOM IIPOIECCOpPe MCIOJL3YITCA BCTPOEHHBbIE
OyHKIIHHA.

BcTpoeHHasa @yHKuMs — 3TO 3apaHee HanucaHHas npoueaypa npe- 0
o6pasoBaHua [aHHbIX.

Beé MHOroobpasue BCTPOEHHBIX B TaOJMYHBIE IPOIECCOPBI PYHK-
IUil TPUHATO [AEJUTh HA KATeropuy MO0 HMX HA3HAYEHWIO, BBIIEJIAA
cpeiM HUX MaTeMaTU4YecKHe, CTAaTHCTHYECKHe, JIOTMYecKue, TeKCTO-
Bble, (PMHAHCOBBIE M APYrHe THOBI (QYHKIHI.

Kasxknasa BeTpoeHHas (DYHKIHA HMeeT MMA — KaK IIPaBMJIO, 3TO
COKpAILEHHOE Ha3BaHHMe IPOM3BOAMMOrO el JeNCTBHA. DYHKIHUN BhI-
3BIBAIOTCA C HEKOTOPBIMM APIYMEHTAMHM M BO3BPAIAIOT €JUHCTBEHHOE
BHAa4YeHHMe — peayJbTaT 00paboTKH.

AprymenToM (QYHKIMH MOKeT ObITh UHCIO, TEKCT, BBRIpaKeHUe,
CCBLIKA HA SYEHKY WM AUATAas30H AYeeK, PesysbTaT APYyrod QyHKIUH.

MO»¥HO BBIAEJIUTH (QYHKIUWM:

» ¢ ogauM aprymenTom, Hanpumep KOPEHD;
* ¢ HECKOJBbKHMH apryMEeHTAMM, KOJIHUIECTBO KOTOPBIX (DUKCHpOBa-

Ho, Hanpumep OKPVTJI;

* ¢ He(UKCHUPOBAHHBIM KOJHUECTBOM aprymeHToB, Hampumep MAKC;
* ¢ HEKOTOPBIMH Heobs3aTeJSbHBIMH aprymeHramu, Hanpumep PAHIY
* Gea aprymenros, Hanpumep TIIATA.

IIpu ucmonnp3oBanuM (GyHKHUU B (DOpMyJie cHAYak A yKas3blBAETCH
eé MM#A, a 3aTeM B CKOOKax yKasbsIBAETCH CIMCOK apryMeHTOB depes
TOuKy ¢ sanaroit (rabnx. 1.4).

Tabnuua 1.4

Mpumepw 3anucu dyHkumin B8 Microsoft Excel
DyHRIMA 3amuce B Microsoft Excel

KBagpaTHBII KOpPEHb KOPEHB(A1)
Oxpyriesaue 4Yucia A0 3aJaHHOTO KOJH- OKPVTJII(G13;2)
YyecTBa [AEeCATHYHBIX paspAjoB
CpenHee sHadeHHE CP3HAY(A3:B10)
MakcuMaJlbHOE 3HAUEHHE MAEKC(A3:B10; C8:C12; M6)
Texyiiue gata ¥ BpeMd TIATA()
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0 HasHayeHvne kaxnoi GyHKUMM, Hanuuue apryMeHToOB, MX KOSMYECTBO W
TN MOXHO nocMmoTpeTs B CnpaBke wiv B KOMMEHTapusx npu BBOAe
byHkuMu B dopmyny.

BerasuTh QyHENMIO B GOPMYyITy MOMKHO HECKOIBKAMHU CIIOCOBAMU:
1) ncnonb3oBaTh KHONKH KaTeropwii ()yHKOUE B rpymnme BuGamorexa
bysxnuit Bkiaagku Dopmyasl Ha JeHTe;
2) BOCIOJIB30BATHCSH HMHCTPYMEHTOM BeTaBuTh (yHEIHIO B rpymnme
Bubaunorexa ¢ysxumit uiau B crpoke Gopmy;
3) BBeCTH (DYHKIMIO HEIOCPeACTBEHHO B SUYEHKY WM B IOJe Crpoxka
dopmyur.
Paccmorpum Gosee moppobHO BTOPO# CrIoCO6.
Ecin ménxuyrs Ha kHOnKe BeraBurs ¢yHKUMIO cTpokHM dGopmyr,
TO OTKpoeTcsi OKHO Macrep dymkmmii (puc. 1.5), a B Tekymyio siueii-
Ky aBTOMATHYECKH BCTABHUTCHA 3HAK «=» (ecam B JTOH AYelKe BBOX
Gdopmynel emé He HaumHANCcA). B oxHe Macrep dymkumit B comcke
nossi Kareropua MOKHO BhIODATH HYKHYIO KATETOPHIO, IIOCJE Uero B
coucke mosisi BeiGepure (yHkumMio BEIOpaTh HYKHYIO (YHKIHIO.
INocne BriGOpa MMeHH QYHKIUU B TEKYHMIyI0 SYeKy aBTOMAaTHUE-
CKM BCTaBJIAeTCsH MMA (PYHKIHMKU ¥ mapa KPYIJIbIX CKOGOK, a Takke

~ Macrep dyniumii-war 1us2 7 HESM

——- =
IMNouck yHKLMK:
BBeauTe kpaTtkoe onucaHWe [eRCTBUS, KOTOPOE HYXHO I Haiitn I
BbINOMHWUTL, U HaXMUTE KHONKy "HaiTn"

Kareropus: Martematuyeckue

10 HepaBHO ncnonk3oBasLMXca
BriGopue iy MonHeli ancasnTHbIN NepedYeHs
DuHaHcoBbIE
[ara v Bpemsa
Maremaruyeckue
Cratuctnueckue
Ccbinkn U Maccuesl

PA

=3
s
> ’

%

s

Pafota ¢ 6a30i1 AaHHbIX —
TekcToBble == ¥
Noruueckue ek

ABS(4ucno) Mpoeepka CBOMCTB W 3HAYEHWIA

Bosspauiaer| VxeHepHsie ]

Puc. 1.5. Okuo Macrep dynrmmi




BcTpoeHHble (PYHKLMM U UX UCNOoJib30BaHue

OTKPBIBAeTCH OKHO APryMeHTHI (DyHKUHMH C NOJAMH JUIsI BBOJA apry-
MeHTOB 210l pyuxknum (puc. 1.6).

Eciu dyHKOus umeeT (PUKCHpPOBAHHOE KOJHYECTBO APryMeHTOB,
TO B OKHe ApPrymMeHTH! (DyHKUMM cpasy oToOpa)kaercs COOTBETCTBYIO-
IIlee KOJMYECTBO IOJel Aas ux BBoAa. Ecam QyHKIUA HMeeT HepUK-
CHpPOBAaHHOE KOJIWYECTBO apryMeHTOB, TO B OKHe CHayaJja MOABJIAETCH
HECKOJIBKO TIOJIel, a CJeAyIoIMHue IMoJid IOABJSIOTCA yiKe B IIpolecce
BBOJla apryMeHTOB.

Ecau apryMeHToOM SBJIAETCA UYHCIO HWJIM TEKCT, TO €ero HyXHO
BBOJIHUTH B MHoJjie ¢ KJaBuaTypbl. Heau aprymeHTOM ABJIfAETCH CCBHLIKA
Ha sAYelKH, TO €€ TaKyKe MOKHO BBECTH C KjaBHATyphI, HO JIy4lle
BBIIEJIATE COOTBETCTBYIOINUE AUEeHKM ¢ MOMOINbIO MBIIIH. HOnsa sroro:

1) BeiGepuTe KHONKY CBepHyTh 8 COOTBETCTBYIOILErO NOJIA JJIA BBO-
na aprymenTa (GyHKIUH (IIocjle 9TOr0 OKHO ApryMeHTHl (PyHKIHH

H3MEHUT CBOH BH/A: B HEM KpOMe CTPOKH 3arojoBKa OCTAHeTCH

TOJBKO 2TO I0JIe, a BMecTO KHONKU CBepHYTH MOABUTCA KHOIKA

Passepuyrs 5 );

CYMM «~ % « f| =CYMM(C1:C3)
O T T R 2 o IE o S e e A [

Yucno1l C1:.C3 ] ={7:8:9}
Uneno2 | [m&] =wwcno
Yueno3 | /] =vmeno

CyMMUpYeT apryMeHThl. =24

Yucno2: uucnol;umcno2;... ot 1 go 255 aprymeHToB,
KOTOpbie CyMMUpYtoTesl. flornyeckne 1 TeKCToBbIe
3HaYeHUA UTHOPUPYIOTCS.

| _OK || Otmena |

NENEsIaaRaR I3 oalton,

Puc. 1.6. Oxuo Aprymentsl ¢ysxmun ¢yaxkuun CYMM
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2) BbllEIUTE HYKHBIE SYEHKH (CCHUIKM HA HUX ABTOMATHUYECKH BCTA-

BATCA B COOTBETCTBYIOINee IoJie M B (hopMyny);

3) BoibepuTe KHONKY PaasepHyTh (IIOCJIE 3TOrO OKHO AprymenTs1

QYHKIMH DpUMeT CBOM NpeABIAYINWHE BHJ);

4) npu HeoO6XoAMMOCTH HOBTOPHTe maru 1-3 mis JIPYTHX apryMeH-

TOB (DYHKIINH;

D) mocye BBOJA B IIOJNA BCEX HYIKHEIX ApryMEHTOB (byEKIMU BEIbGe-
pute KHOnky OK.

Has mexoropeix (ymxnuit Microsoft Excel asromarmuecku npen-
Jlaraer mepBbIi aprymenT. Hanpumep, ana dysxnmm CYMM npex-
JlaraeTcA HaWTH CyMMY 4YMCes AHANA30HA f4YeeK, 3aNOJHeHHBIX YHC-
JIOBBIMM IAaHHBIMHM, KOTODbIE HAXOAATCS HaJ AdYeiikoit ¢ Gopmysoit
(cm. pume. 1.6) mam cioeBa OoT Heé, ecaM BepPXHUH AUMANA30H SUYeeK
oycT. 9TO0 HPEeAVIOJKeHHe MOKHO IPUHATH (ECIM OHO COOTBETCTBYET
mJIaHY TPOBOJMMBIX BBIYMCJIEHUIT) MM BBECTH BMECTO aABTOMATHYECKH
NPeJIOKeHHOTO apryMeHTa JApyroi.

ABsa ppyrvx cnocoba Bctaskv ¢yHkumM B OpMyny uccnenyiite ca-
MOCTOSITENbHO. HasoBUTE WX OCHOBHbIE OTAMHMSA APyr OT Apyra. YTo
y Hux obuwero? Kakoi m3 cnocoGoe Byaete NpUMEHSTb Bbi?

B 2yeKTPOHHBIX TAOIMIAX HCHOJB3YETCH OOJBIIOE KOJNYECTBO
BCTpOeHHBIX (yHKNMil. Ilozmakomumcsa Gosee moApoOHO ¢ TeMH u3
HHUX, KOTOpbl€ MOI'YT IIPUI'OJUTHCA BaM B yueOHOM M HCCJIeLOBATENb-
CKO# JNeATeJbHOCTH, a4 TaKyKe B IIOBCEJHEBHOM IKU3HWU.

3.2. MaremaTuyeckune u craTtucTuyeckune QyHKUUM

Hns pemienus MareMaTHYeCKUX 3afad (pelleHMs ypaBHEHHIl, I10-
CTpOeHMs rpaduKoB (PYyHKIUIT) BaM MOryT ObITH MOJE3HBI DYHKIUH,
npeAacrasieHHble B Tabnuie 1.5. 31ech ke NpeNCTaBIE€HbI HEKOTODHIE
U3 CTATHCTHYECKUX (PYHKIIMIl, ITO3BOJAIOINNX ABTOMATU3UPOBATEL CTA-
THCTHYECKYI0 06paboTKy aaHHBIX. C MX HOMOIIBI0O MOMKHO BBIYHCIUATEH
HauMeHblllee 3HAUEeHHUE, IMOJCUMUTATE KOJHUYECTBO SAUYEeK, COAep KaIlux
3alaHHYI0 HH(pOpMAaLHIO, W T. I.

Pacemorpum Gosee jeranbHO paboTy CTATMCTHHYECKOH (YHKIMHU
PAHT, mmeromyio dopmar:

PAHI'(uucyo; cchuika Ha CHHUCOK; [mopamok])

3necs:
® YHMCJO — 3TO YHUCJIO, JJA KOTOPOTO OIpelesNsdeTcis paHr (mops-
NOK);
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BcTpoeHHble PyHKUMM U UX UCNOMb30BaHne

¢ CCBLIKA Ha CIHCOK — CCBUJIKA Ha CIHMCOK, KOTOPOMY IIpMHAJ-
JIeKUT YUCJIO (HEYMCJIOBBIe 3HAYEHUSA B CCBHIIKE HUIHOPUPYIOTCH);
* IOPAZOK — cHocod ynopAAoueHUsA 3HAUEHUH CIIHCKAa:

— 0 wuam oTcyTecTBHE mNapaMerpa — ONpefesiseT paHr (mosu-
IO, MECTO) YHCJa B CIMCKE TaK, KaK eciau Obl CIIMCOK OBLI
OTCOPTHPOBAaH B TOpSAAKe yObIBaHUA (T. €. MAKCHMaJbHOMY
3HAUEHHUI0 IIPUCBAUBAETCA PAHI DaBHBIH 1, YyTh MeHBIIEMY
YHUCJY — PaHr 2 U T. 1.);

— y4wucyio, He paBHoe (0, — omnpegenser paHr 4YMCIAa TaK, Kak
ecan OBl COMCOK COPTHPOBAJICA B NHOpPAAKe BozpacraHusa (T. e.
MHUHHMAJIBHOMY YHCJY IIpHcBauBaeTcA paHr 1, uyre Goabmiemy
yucay — paHr 2 u T. 1.).

dynxknua PAHI npucsamBaer MOBTOPAOIUMCH YHUCIAM OJUHA-

KoBBIM paHr. llpm sroM HajaWuHMe NMOBTOPAIOIIUXCA YHCEJI BJIMAET Ha
PAHT' MOCHEAYION[MX YHUCeJI.

B aveiiky B1 BBegeHa u ckonuvpoeaHa B B2:B6 ogHa wu3 OByx cneayio- Q
wux opmyn:
1) =PAHI(A1; $A$1:5A%6; 1);
2) =PAHI(A1; $A$1:$A%6; 0).
Mo kakoin 13 ¢opmMyn npeacTaBneHbl pPesynbtarbl BbIYUCNEHUA B
ctonbue B?
Kak Bbl MOXeTe 0ObACHUTL OTCYTCTBME 4UChna 2 cpeau 3Ha4YeHuid ave-
ek auanadoHa C1:C6, ecnu aT10 — pes3ynsTarbl BbIYUCNEHWUIA MO ApYroi
M3 NpuBefEHHbIX Bbiwe dopmyn?

A 8 o}
1 45 = 1
2 12 4 3
3 8 3 4
= 45 5 1
5 6 2 5
6 | 3 1 6
| i

3.3. Jlornueckune dyHKUUMN

dyHKuMA, pesynstatom kotopoir asnsetca UCTUMHA wunu JIOXb, Hasbi- 0
BaeTCA NIOrMYEeCKOA.

K xareropum jormuyecKHX oTHocaTcA ¢yEknum ECJIWA, U, UJIHA,

WUCTHUHA, JIOKD, HE.
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dyarnuun W, UJIW, HE nosBoadioT cos3jaBaTh COCTABHBIE JIOTH-
yecKue BbIpa)kenus. dopmar aTHX (DYHKIMIA:

H(nornueckoe sHauenmel; [mormyeckoe_ sHauenumelZl]; ...)
WJIH(soruueckoe suadenuel; [Jormueckoe sHaueHueZl; ...)
HE(soruueckoe sHauyeHue)

Aprymenramu dyexnuin M, UKW, HE moryr OBITE JOruYecKue
BBIPDAYKEHUA WJIMA CCBLIKHM HA AUeHKH, coiep;Kaliue JOrMYecKHe 3HE-
YeHHd.

dOyaxnua ECJIM nmeer gopmar:

ECJIH(sor_BhIpaskeHHe; 3HAUEHUE eCIV_MCTHHA; 3HA4YeHUe ecjIiy_JIOMKb)

3HaueHHe 3TOH (DYHKIUHM ONpejesNseTcd Tak:
® ecau Jior Beipaxkenue wumeer suauenume MCTHUHA, To 3Haue-
HHe (YHKIOUHA pPaBHO S3HAYEHHUIO BBIDAYKEHUs 3HAYEHUE eCcJIH_
HCTHHA;
® ecau Jor_BelpaskeHne umeer 3HaueHume JIOMD, TO 3HaveHHe
(byHKIMM paBHO 3HAYEHWIO BBIPDAMKEHUS 3HAYEHUE eCJIH_JIOMKb.
TabiauuHBIe IPOIECCOPBEI MMEIOT M TaKHe (PYHKIHMH, KOTODPBIE BHI-
YUCJIAIT CYMMY, cpejHee apumMernyeckoe, KOJIUYECTBO He BCeX 3Ha-
YeHWIl M3 JHAla3oHOB fA4YeeK, & TOJNBKO TeX, KOTODhIe YIOBJIETBOPAIOT
ONpEeNeEHHOMY YCJIOBHIO:
* pyarnua CYMMECJ/IA BeiuMcIgeT CyYMMY TeX 4Yuce] M3 yKasaH-
HOTO AWAMA30HA, KOTOPBIE YAOBJIETBOPAIOT 3aJAHHOMY YCJIOBHIO;
* pyaxnua CP3HAYECJIM Beruucasier cpeflHee apH(pMeTHUeECKOe
TeX YHCeJ M3 YKasaHHOI0 JAHalasoHa, KOTOpbIe YAOBJIETBOPAIOT
3alaHHOMY YCJIOBHIO;
» pyaxnus CUETECJIV nojcumMThIBaeT KOJHUYECTBO AUEEK M3 yKa-
3aHHOTO AWAIas3oHa, COZEPYKHMOe KOTOPBIX YAOBJIETBODSET 3aJaH-
HOMY VCJIOBHIO.

IIpumep 1. BeiACHUM, CKOJNBKO PEIIEHMH HMMeeT JIOTHYeCKOoe ypas-
HeHUe ((x; = x5) & (x3 > x,)) = 1.
IIpeobpasyeM MCXOMHOE ypaBHEHHE, BHIDA3UB MMIUIMKALHMIO Yepes
WHBEPCHIO U JU3BIOHKIIHIO:

(x_lvxz)v(x_svx4)=(x1&g)vgvx‘,:l.

Banuirem GOpMyJy Ui BBIYUCIEHHUA JOI'MYECKOTO BBIPDAYKEHUA C
IOMOIIBI0 Joruueckux (yuaxumit Microsoft Excel:

=WJIN(A(X1;HE(X2)); HE(X3); X4).

BHecéM gaHHBIe B TAaOJMUIY M BLIODOJHHUM pacuérel — puc. 1.7.




BcTpoeHHbie QYyHKUMKU U UX UCNONb30OBaAHMNE

E18 - @ fi | =CHETECIA(E2:E17;MCTVHA)
4] A B c 3 i i ) B
1 X1 X2 X3 X4 Peaynsrat
2 0 0 0 0 UCTUHA
3 0 0 0 1 UCTUHA
4 0 0 1 0 NOXb
5 0 0 1 1 UCTUHA
6 0 1 0 0 WUCTUHA
7 0 1 0 1 WUCTUHA
8 0 1 1 0 NOXb
9 0 1 1 1 WUCTUHA
10 1 0 0 0 WUCTUHA
1 1 0 0 1 WUCTUHA
12 1 0 1 0 UCTUHA
13 1 0 1 1 UCTUHA
14 1 1 0 0 WUCTUHA
5] 1 1 0 1 WUCTUHA
6] 1 1 1 0 NOXb
7 1 1 1 1 UCTUHA
18 13

Puc. 1.7. PemeHue Joru4deckoro ypasHenus (mpumep 1)

Wrax, umcxomHoe ypaBHeHHWe HMeeT 13 pellleHHHA — CTOJBKO pas
Berpeuaercs sHaveHne UCTHUMHA B auanasone E2:E17. IIna moacuéra
ATOT0 3HAYEHUA MOMHO BOCIOJb30BaThCA (GyHknmeir CUETECJIN.

BcnomHute apyroi cnocob pelueHus 3aToro ypaBHEHWS.

HE

3.4. ®uHaHcOoBbIe PYHKUUM

PuHaHCOBbIe (PYHKIMH HMCHOJIb3YIOTCA AJIA BBIYHUC/ICHHUA pPasMepoB
BBIILJIAT IIPDHU MOTallleHuH KPeAuTOB, DAHKOBCKHX IIPOLEHTOB Ha BKJIa-
Abl, AJA OoIpeAesleHUs IIPOLEHTHOM CTABKHU M JP.

PaccMOTpPHM HECKOJBKO (DMHAHCOBBIX (DYHKIIAM, KOTOPBIMH II0JIe3-
HO yMeTh II0JIb30BAThCA KaKJIOMy 4YeJOBeKY, IJIAHUPYIOIIEeMYy B3ATh B
fanke xpeamt!) mam cpenath BKian?. AprymeHTaMM 3TUX (DYHKIMMA
ABJAIOTCA:

1) Kpemur — aro ccyna, mpefocTaBieHHAs KDPEIHTOPOM (B JaHHOM ciydae GAHKOM)
3aEMIIHUKY HOJ ONpeNeléHHbIEe NMPOLEHTHI 34 H0Jb30BAHUE AEHBI'AMH.

2) Briag — JeHes<HEBIE CPEJCTBA, BHECEHHBIE (DHBMYECKHM WJIM JIOPHAMYECKAM JIV-
moM B (hpHHAHCOBOE Y4peXM{JeHHe HAa XpaHeHHe, B POCT WJIH JJA YYACTHA B TO-

JYYeHHH NPHOLIIH.
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® ¢raBKa — IIPOIEHTHAA CTABKA 3a NEPHOX;

* IAT — BHILJIATA, TPOM3BOAUMAS B KaK/Iblil mepuon (Mecsl, KBap-
Taj, TOX H T. IL.);

® nc — TpUBeJEéHHAsA (HBIHEIIHAA) CTOMMOCTb WHBECTHIIUH;

* Kmep — oOIee YWCJIO MEPUOAOB IJIaTeKel M0 KpPeauTy;

* 6c — Oyayigas CTOMMOCTb MHBECTHUIIHH,

s run — uwmesno 0, ecauw omara B KOHIle mepuopa; dmciao 1, ecam
omara B Hayase nepmoga (mo ymomdanuio — 0).

Ilpumep 2. Ilycrh craBKa KpeiuTa B HEKOTOPOM OaHKe COCTABIIAET
18% romopeix. KiamenT xouer B3AThH KpemuT Ha cymmy 100 000 py6.
¥ MokeT BeIMIauuBaTh O0aHKy no 4000 py6. exemecsuno. Hysxno
OTIpe/le/INTh, 334 CKOJIbKO IIePHOJOB KJIMEHT CMOXKeT IIOTaCHTb dJTOT
KpeIuT.

dyuxnua KIIEP(ctaska; mur; ne; [6c]; [tun]) Bosspaimmaer Kouau-
YecTBO NEPHOJOB IIATeKeil A MHBECTHIIMM Ha OCHOBE Hepuoauye-
CKMX IOCTOAHHBIX BBIIJIAT M MOCTOSIHHOI HPOLEHTHOU CTABKMH.
Ob6azaTe/ibHbBIe aApryMeHThl QYHKIIUA:

* cTaBKAa — TroJ0OBas CTABKAa B IPOIEHTaX, pasjiejieHHasd Ha KO-
JIMYECTBO NEpUOAOB IUIaTe)Keil 3a roj (B HamleM IpUMepe 3TO
18% /12);

® IJIT — CYMMAa, KOTOPYIO KJIMEHT eXXeMeCA4YHO JOJIKeH BOo3Bpa-
mares 6aHky (B Hamem npumepe sro —4000, T. K. 9TH AeHBIH
OTAAIOTCH);

* mc — pasmep Kpeaura (B Hamem npumepe aro 100 000).
DopmMysa A BBIYUCIEHHWs KOJMYEeCTBA IIEPHOJOB BBIILJIAT A

moralleHus B3ATOrO0 KpeauTta OyZeT MMeTb BHI:

=KIIEP(18% /12; —4000; 100000).
ITonyuaem npubnusurensuo 32 nepuoza (mecsna), T.e. Oojee

2,5 Jer.
Ipumep 3. BeiicHMM, Ha KaKyi0 CyMMYy KJIMEHT MOJKeT B3ATh
KpeauT, ecan craBka 19% romoBeIx, a BBIILIAYUBATE OH MOXKET I10

12 000 py6. Ha nporsykeHun ABYX Jer (24 mepuopa).
dyaruusa IIC(craBka; wkmep; miar; [6¢]; [Tun]) Bosspamiaer IIpu-
BeIEHHYIO (K TeKyI[eMy MOMEHTY) CTOMMOCTh MHBECTHUIIMM, IIPECTAaB-
JAKIYI0 coboil 00y cyMMy, KOTOpas Ha JaHHBI MOMEHT PaBHO-
IeHHA pAAYy OyAyIIMX BBIILJIAT.
Ob6sasaTesbHBIE APTYMEHTHI (QYHKIMM:
e craBKa (19% /12);
* Krnep — o0lee KOJWUYECTBO NEPHOZOB BBINJIATHL ILIaTeXel I10
Kpeautry (24);
e nar (—12 000).




BcTpoeHHble hyHKUMM U UX UCNOMb3OBaHUe

@opmyna A BHIYMCICHUS pasMepa Kpeaura OyAeT MMeTh BHUI:
=IIC(19% /12; 24; —12000).
ITonyuaem mpubnusutensao 238 054 py6.

IIpumep 4. Ilycres KaueHT xouer B3aTh Kpeaur 100 000 py6. ma
2 ropa. Ilpu srom BeImIauuBaTh OH MoxkeT mo 5000 pyd. exxemecsu-
HO. MosKeT JIM OH BOCIOJBL30OBATHLCHA HpeNiO)KeHHeM OaHKa, CTaBKa IO
KpeauTaM B KOTOpoMm cocraBiaser 20% ?
Dynxknua CTABKRA(xuep; nur; ne; [6c]; [Tun]; [upeanosnosxenue])
BBIYMCJIAET IIPOLEHTHYIO CTABKY 3a mepuoj (a He 3a ron).
OGasaresbHBIEe ApPryMeHTHl (QYyHKIMH:
* guep (24);
* mar (—5000);
* nc (100 000).
@dopmysa AJaA BBIYMCIEHHSA CTABKHA OyJeT UMeTh BHI:

=CTABKA(24; -5000; 100000).

B pesynbTaTe BBIYHCISHWH IOJyuYaeM IIPOLEHTHYIO CTABKY 3a Me-
cam 1,51308% . CooTBeTCTBEHHO, NPOIEHTHAA CTABKA 34 I'0Jl COCTABHUT
18,157% (1,51308 - 12).

Takum 06pazoM, KJIMEHTY He pPeKOMeHayercs Opark Kpeaur B OaH-
Ke, CTaBKa 110 KpeauTaM B Kortopom cocraBiaser 20%.

Ilpumep 5. Kimenrt xouer ciesiaTh BKJIaJ Ha 3 roja Ha CyMMY
300 000 py6. mox 11% romoBeIX C exeMeCAYHBIM HAaYHCIeHHEM IIpo-

LIIeHTOB. BBEIACHMM, KAKyI0 CYMMY OH HOJY4YHT II0 OKOHYAHMU CPOKa
BKJIAJA.
dyurnusa BC(craBka; kmep; mar; [nc]; [Tum]) Bosspamiaer 6yny-
Y0 CTOMMOCTH HMHBECTHIWH OPH YCJIOBUH NEePUOJHYECKHX PaBHBIX
miarexeil U IOCTOAHHON INpoueHTHOU craBku. VHaue rosopd, ¢ eé
TMIOMOIIBI0O MOMHO BBIYHUCIUTE CYMMY, KOTOPYIO BBIILJIATAT KJHEHTY
3a BKJAJ IIOf ONpeesiéHHbIe IPOLEHTHI IO OKOHYAHMU CPOKA BKJAJA.
AprymenTsl QyHKIWNA:
® CTaBKa — TrOJIOBAs CTABKA B NPONEHTAX, PA3JEJISHHAS HA KOJIUYe-
CTBO IIEPHOJOB HAYMCJIEHHWS IPOLEHTOB 3a roj (B HallleM IpuMepe
aTo 11% /12);

® KIep —  KOJIMYeCTBO IIePHOJAOB HaAYMCJIEHUA  IPOLEHTOB
(312 = 36);
® 1T — cyMMa, Koropas jAofaBisieTcs K BRJIALY KasKIbIM IIepHOJ

Bpemenu: 0 WM oTpHUIaTeNbHOE YHMCIO (B HameM nmpumepe 3to 0,
T. K. IOINOJHEHHWEe BKJAJa KJIMEHTOM He IIPeJYyCMOTDEHO);
* nc — HaYaJgbHad cyMma BrJiaaza (B mamem npumepe aro 300 000).
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dopmysia JJisi BEIUMCIEHUSA CYMMBI, KOTOPYIO KJIMEHT IIOJYYHUT 3a

BKJI4J, IT0 OKOHYAHMHM CPOKAa BKJaxa, OyjeT MMeTh BHJI:
=BC(11% /12; 36; 0; —300000).

B pesyabraTe BRIuMCIeHHH mojydaem 416 663,58 pyo6.

/ Ilpumep 6. Kiuent xoder caesaTh BKJaj Ha 2 rojga Ha CyMMmy
100 000 py6. mox 10,5% TroAoOBBIX € eKeMeCAYHBEIM HAYUCIeHUeM
NpoueHToB. [IpM 3TOM OH MMeeT BO3MOYKHOCTh €3KeMeCAdYHO IOIOoJ-
HATE BKaan emé Ha 2000 pybaeii. BriscHMM, KaKy CYMMY KJIHEHT
MOJIYYMT 110 OKOHYAHWU CPOKA BKJAJA.

Insi HaXOoKAeHHs pes3yJabTaTa MBI BOCIOJIb3yeMcA TOH ke (BDyHK-
nuei, uro m B npumepe 5. OTauype COCTOUT B TOM, YTO ApryMeHT
IJIT B 3TOM caydae npumer snagenune —2000.

dopmyna A BRIUYMCIEHUSA CYMMBI, KOTOPYIO KJIMEHT IOJIYYUT 3a
BKJIAJ [0 OKOHYAHMH CPOKa BKJajga, Oyxer UMeTb BHI:

=BC(10,5% /12; 24; —2000; —100000).
B pesyabrare BhIuMcIeHH#E nosydaem 176 409,84 py®.

Q Kak wnamenutcs dopmMmyna B npumepe 6, €Ccnu  KIMeHT eXemecad-
HO BygeT He rnononHaATb c4ET Ha 2000 pyb., a cHUMaTL CO c4éTa Mo
1000 py6.?

3.5. TekcroBbie GyHKUMM

B ocHOBHOM TabiHYHBIE HPOLECCOPBI MCIOAB3YIOTCA A PaboTh
C YHCJIaMU, HO B HUX NPEAYCMOTDEHA M BO3MOXKHOCTE PaboThl ¢ TeK-
crom. Hanpumep, B aJeKTpPOHHBIE TAGJIHUIBLI 3aHOCATCA HANMEHOBAHUS
TOBAPOB M yeCayr, (paMuaIny, UMEeHAa M OTYEeCTBA COTPYAHHUKOB, IMAPTHE-
POB ¥ KJWEHTOB, UX ajpeca, TeledOHbl W MHOTOe Apyroe.

Hast obpaborkm Texcra B TaOMMYHBIX IIpoleccopax umeercs Habop
GyHKIUNE, KOTOpble MOYKHO HMCIOJB30BAThH AJA ONpedeseHUA IJIUHBI
TEKCTa, HOMEepa IMO3MUMHU IIePBOr0 BXOJKJEHHMS CHMBOJIA B TEKCT, 4a-
CTH TEKCTa, KOTOPBIM YAOBJETBOPAET OIpEAeJEHHOMY YCJIOBHIO H JID.

ApryMeHTaMu TEKCTOBBIX (PYHKIHII MOryT OBITH TEKCTOBbIe HaH-
Hble (MX HY)KHO 3aKJIIOUATh B KaBBIYKM), CCBUIKM Ha SAYEHKH C TeK-
CTOM, CCBUIKM Ha SAYeHKH C YHCJIaMHU.

PaccMoTpuM mpuMepbl HEKOTOPBIX TeKCTOBBIX (yHruui Microsoft
Excel.

dyuxuusa CTPOYH wnpeobpasyer Bce OykBbl o0OpabGaTeiBaeMoro
TeKcTa B cTpouHblie, a ¢yuxnua [TPOIIMCH, maobopor, — B mpomu-
cuble. @yaknus [TPOITHAY genaer nponucHOil mepByio OYKBY Kai-
JIOTO CJIOBA, & BCe OCTAJIbHBIE OYKBBI — CTPOYHBIMHU.




BcTpoeHHbie (.bYHKLI,HH U X UCnonb3oBaHue

dyarnua COBITAJ] nmosBojsier CPABHUThL JBe TeKCTOBBIE CTPO-
ku B Microsoft Excel. Ecaum omu B TOYHOCTH COBHAZAIOT, TO BO3-
Bpamaercs snauenue WCTHUHA, B nmporusBuom caydae — JIOWKD
(byHKIUA YYUTBIBAET PErucTp, HO HUrHOpUpyeT pasaudue B (dop-
MATHPOBAHMUH).

Kakoe sHavyeHue nosieutcs B siveitke C1, ecnu B Heé sanucaTte Gopmy- @
ny =COBMAL(A1; B1)? Kakoe 3HauyeHue nossutca B adveiike C2, ecnu

B Heé ckonupoBaTte gopmyny u3 ayenkun C17?

P O e o L - o] (T T JE e Lo o
1 Crtpoka  cTpoka

2 Crpoka Cmpoka

OObsiCHUTE CReaylowmii pe3ynsTar CpaBHeHMA ABYX TEKCTOB:

C1 ” C-" /x| =coBnag(a1;81)
Crpoka  Crpoka | JIOXb

—

Dyurkuua CHIIPOBEJIBl ymanser M3 TeKcTa BCe JHUIIHHE IIPO-
Oenbl, KpoMe OJMHOYHBIX MEMKIy cJoBaMu. ITy (DYHKIUIO IIOJIE3HO
NPUMEHATE K JaHHBIM, KOTOpPEIEe HMIIOPTHDYIOTCA B pabouyue JIHCTHI
Microsoft Excel m3 BHEIIHHMX HCTOYHHKOB.

BcnomHute, Kak MOXHO yaanuTe BCe nuHWe npobensl U3 AOoKyMeHTa @
C NOMOLLbIO MHCTPYMEHTOB TEKCTOBOr0 MpPOLEccopa.

Kpome JHMIIHMX IpPOGESOB HMIOPTHPYEMBIE AAHHLIE MOTYT CO-
Jep:KaTh ¥ pasjIHYHbIe HeleyaraeMble CUMBOJBL. J[lna yaamenusa

U3 TeKCTa BCEX Hele4YaTaeMblX CHMBOJIOB IIpeJHazHaueHa (PyHKIHUA
I[TEYCHUMB.

Bbickaxute CBOW NPeAnoNoXeHuss O HA3HAYEeHWW TEeKCTOBbIX MYHKLWIA @
ONCTP, IEBCUMB, NMPABCUMB, MNMCTP no peaynstatam uUx pabdoTbi:

P, o
1) B1=OJICTP(A1)  p— :
2) B1=/TEBCUMB(A1:3) ‘; Cmta : chIB
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4 & B
3) B1=MNPABCUMB(A1;3) 1 |Ctpoka |oka
4) B1=NCTP(A1;3;2) :cfp:;a = :

Dyurnua CIHEIWATH nociremoBaTenbHo o0BeAUHAET IHAUCHUA
VKAasaHHBIX AprymMeHTOB B OJHY CTPOKY.

Dyukuusa [IOBTOP nosropsier TEKCTOBYIO CTPOKY YKa3aHHOE KO-
audecTBo pas. CrTpoka 3amaércs KakK NEepPBBIA apryMeHT (DYHKIIAH, a

KOJIMYECTBO IIOBTOPOB — KAaK BTOPOIi.
@ Yemy paBeH pesynstar BbliuMcneHws no dopmyne sdyenkn C2, ecnu pe-
3ynbTaT BbUMCNEHUs no dopmyne adeiikn A2 paseH 67
| S | B ,' c I
1 Crpoka =MNOBTOP(A1;3)
2 =[ANCTP(A1) =CLEMUTL(A1;B1;6) =ANCTP(B2)

dyurmuio [IOBTOP MoXHO NpUMeHUTL M IJa «rpaduyeckoro»
IpeACTaBJIeHUA YHCJOBBIX 3HayeHHil. Hanmpumep, ¢ eé mMOMOIIBIO MOXMK-
HO BM3yaJM3MpoBaTh MH(pOpManuio 00 ycrneBaeMOCTH HEKOTOPOTO yue-
HUKA, IOJYy4YMBIIEro B Texkyuiem tpumectpe 40 OTMeTOK «OTJIHYHO»,

45 — «xopoio» M 15 — «yIOBIAETBOPUTEJIHLHO».

ekl we el fi| =NOBTOR(|";B3) 114 L
1 | OtnuHo 40 | LDEILELERE e e ey
2  Xopowo 45 O
_3 |YnosnetsopuTensHo 1 IR

Dyuxknun HAUTHU u IIOMCK ouenp noxosku. OHM HaXOAAT
BXOMKJEeHWe OJHOM CTPOKH B APYIYyI0 M BO3BPAIAIOT IOJIOMKEeHHE Iep-
BOr0 CHMBOJIAa HCKOMOil (hpasbl OTHOCHUTEJBHO Hadyajia Tekcra. Pasiu-
ype B TOM, YTO IepBasg YYUTHIBAET PETHCTD, & BTOpad — HEeT.

@ Kakve 3Hauenns ByayT otobpaxeHbl B ayeiikax A2 u B2?
4 A ] B ]

1 | Microsoft Office of
2 | =HAUTU(B1;A1) =MOWUCK(B1;A1)




BcTpoeHHblie QyHKUMM U UX UCNONb30OBaHue

Dyurnua [TOICTABUTL zamenser onpejejl€éHHBIH TEKCT HJIH
CHMBOJI Ha HOBoe 3HaueHue. Eé npumMeHAIOT, KOrja 3apaHee H3BecCT-
HO, KaxKoOi TeKCT Heo0XOJAMMO 3aMEeHHUTb, 4 He ero MeCTOIOJOKeHHE.

Dyuruua SAMEHWUTH zamensier cMMBOJIBI B 3apaHee M3BECTHOM
MeCcTe CTPOKHM Ha HOBbhle. DYHKIUIO NPUMEHAIOT, KOIJA HM3BECTHO, Ie
pacrojaraercs TeKCT, IIPH ATOM CAaM OH He BajKeH.

1. Y1o Bymer oToBpaxeHo B A4eitkax B1 u B2? 0
1 | Excel 2010 Word 2010 =MOACTABUTL(A1;10;13)
2 =3AMEHWUTbB(A1;9;2;"13")

2. C noMoLWpIO0 Kakoh M3 OBYX MNOCNEOHWX PaCCMOTPEHHbIX (YHKLUMIA
MOXHO yaanute Bce npobenbl M3 TEKCTOBOW CTpokm? Kak 310 cae-
narb?

3. B s4eiike coOepXuTca TeKCT «KoNnokon» (6e3 kasbiuek). YT1o OGyper
pesynsTatoM BblHUCNEHWn no dopmyne:

=0NCTP(A1)-ONCTP(NOACTABUTBL(AT;"0";""))?

4. Chopmynupyinte anroputM MNOACYETA KONMYECTBA BXOXAEHWA onpe-
[ENEHHOro CUMBOMA B 3a4aHHYl0 CTPOKY.

CAMOE [NABHOE

B mo6oM TabJIMUHOM NPOLIECCOPE MCIOJIL3YIOTCS BCTPOEHHBIE (hyHK-
MM — 3apaHee HalMCaHHBIE OPOIEAYVPHI NpeoOpasoBaHMA MTAHHBIX.

Kasxpas BcTpoeHHas (PyHKIMA MMeeT MMA — KAaK NPAaBHJIO, 9TO
COKpallléHHOe HasBaHUe NPOU3BOAMMOrO €l gercTBusA. DYHKIIUH BBI-
3BIBAIOTCA C HEKOTOPBIMM apryMeHTAMHM M BO3BPAaIlaloT eIMHCTBEHHOEe
3Ha4YeHHe — peayabraT o6paboTKH.

AprymeHTOM (GYHKIHH MOXXET OBITh UHCJIO, TEKCT, BBIPAYKeHHeE,
CCBIIKA Ha AYeHKY MIM JUANA30H s4YeeK, PesyJbTar Apyroi (GyHk-
A,

Bcé muoOroo6pasme BCTDOEHHBIX B TAOJUUYHBIE NPOLECCOPHI (QYHK-
Il TPUHATO AEIHTE HA KATErOpMM 110 WX HA3HAYEHHIO, BBLIJEJIAS
cpegy HUX MaTeMaTH4YeCKHe, CTATHCTHYECKHe, JIOTHYEeCKHe, TEeKCTO-
Bble, (PMHAHCOBBIE M APYTHE THOBI (PYHKIIHIHA.

Insa pemieHus ypaBHEHHM, NOCTpoeHuA rpaduxoB QyHKIUI u
T. 4. MOryT ObITH IOJIEBHBEI MaTeMaTHYecKHe (DYHKIIHUH.

Ilna aBTOMATU3aIMM CTATHCTUYECKOU 06pabOTKHU MAHHBIX IpejHA-
3HAUYeHbl cTaTHCTHYecKHe (GyHKHuKU. C UX HOMOINBIO MOYHO BBEIYHC-
JaUTh HauboJiblllee, HAUMEHbIIee WM CpeaHee 3HAYEHWEe, TOACUATATH

KOJHYEeCTBO AYeeK, COAeprKallux 3aJaHHyI0 HHpoOpManwio, U T. M.




Masa 1. O6paborka nupopmauumn 8 3T

BHIO ¥ IDP.

e 1. PackpoiiTe cyTh MaTeMaATHYECKOTO IOHATHUA <«(QYHKIIMUA».

DyurnuA, pesyabrarom xKoropoit ssiagerca UCTUHA wnmu JIOHKD,
Has3bIBAETCHA JIOTHYECKOMH.

DuHAHCOBBIE (DYHKIMM HCHOJL3YIOTCH AJA BLIUMCJICHHS PasMepoB
BBIILIAT IIPM IIOTAIIIEHHH KpPeAHTOB, DAHKOBCKHUX ITPOIEHTOB HA BKJIA-
Abl, IJIA ONpefesleHUs IIPOLEHTHOH CTABKM M IAP.

Hna obpaborku Texkcra B TAOMMUHBIX IIPOIleCCOpax HMeeTcs Ha-
6op GyHKIMI, KOTOpPBIe MOKHO HCIOJIL30BATH JJfA OIpeleeHHuA
OJAHBEI TEKCTa, HOMEepa IO3MIMM NepPBOT0 BXOMKIEHUA CHMBOJIA B
TEeKCT, YacTH TeKCTa, KOTOPBIM VAOBJIETBOPAET OIIPEJEJEHHOMY YCJIO-

Bonpocbl U 3apaHusa

Yro

Takoe aprymenT (Gyarnuun? Kakme QyHKIUM BBl 3HAETE M3 Kyp-

ca anrebpsr?

2. Yro npeacTaBasioT co00H (PYHKIUH B 2JEKTPOHHBIX Tabiumax?
Ha kakue KaTeropuu OHH NOJPA3HeJIATCA?

m 3. BrisicauTe, uemy paseH pesyiabrar Gyaxkonuun OKPYIIL,

eciim

3aflaHHOe YHCJI0 paspdaAnaos fosibire HYyJid, MEeHbIlle HYJIA, PaBHO

HYJIIO.

4. CKOIBKO apryMeHTOB MOIYT HMMeTh (GYHKIHH B 3JIEKTPOHHBIX
rabnunax? IlpuBeaure npuMepsl.

5. llanHbIe KaKWX THUIOB MOryT OBITH aprymMeHTaMu GQOYHKIWI?
IIpuBeguTe mMpUMepHI.
6. Kakne (QYHKIHAH OTHOCATCHA K KaTeropMu JOTHYECKHX?

7. Kakne sHauyeHus OyayT B sdeiikax jauanaszoHa A2:B5 B pesyib-
TaTe BBIYMCJIEHHA IO COOTBETCTBYIOIIUM (dopmynam?

A B

-10

=U(A1>5;A1<0) =HE(B1<20)

10

=HE(M(A1>-2:B1>0)) | =UNU(M(A1>2;A1<=10);B1<>0)

1
2 :
3 | =MNA(B1<10;B1>=20) | =KU(UNN(B1>5;B1<-5);HE(B1>10))
4
5

=HE(U(A2>-2;B2>0)) | =HE(W(A1<100;B1=0))

8. IIpouwuraiite opmyry:
=ECJIA(A1=100; "Beerga"; ECJIU(M(A1>=80; A1<100); "O6pr4u0";
ECJIU(U(A1>=60; A1<80); "HUuoraa"; "Hurorma"))).




BcTpoeHHble PyHKUMM U UX UCNOJIb30BaHNe

ITocrpoiiTe parMedHT GJIOK-CXeMbI, COOTBETCTBYIOLIHI (opmyie.

9. Kakme ¢dopMyJbl HaJ0 HCIOJIL30BATh, 4YTOObI AJfA 3aJlaHHBIX 3HA-
UeHWII IIepeMEeHHOM X BBEIYHCIHWTH COOTBETCTBYIOIIHE 3HAYEHUSA

byHKIMNA?
sin x, x<-5;
x2, -5<x<b;
y= 1
= e
x°-4x

10. JecsaTs cOOPTCMEHOB-MHOTrOOOpIEB NPUHAMAKIT YYacTHEe B COPEeB-
HOBaHUAX N0 HATA Bugam cmopra: Oer ma 60 M c OGapeepamu,
IPLIKOK B BBICOTY, TOJKaHWe fA[pa, NPLDKOK B AJIHHY, Oer Ha
800 M. Ha xBanm(UKAIMOHHOM JTale IO KaKAOMY BHAY CIIOP-
Ta crnoprcmeH moxket Habpars or 0 mo 30 ouxos. Cnoprcmedn
IPOXOJUT B rpynny (HUHAJIMCTOB, €CaIH OH HabOHpaeT B cyMMe
100 u Gomee ouxoB. CozpaiiTe 9JEKTPOHHYIO TaOJIUILY CJIEAYIO-

Iero BHJA:

] AT B Cc D E F G H
P— Ber Ha 60 m | Mpbikok | Tonkauue | Mpeokok | Ber Ha | Cymma Bisiiniain

1 c bapbepamu|B BbicOTy| Agpa |BAnuHy| 800m | Gannoe 4

2

3

. | |

1 ]

12 KonuyecTteo pmHanucToBs

BeeauTe faHHBIE M BBINOJHUTE HEOOXOAWMBIE PACUYETHI.

11. Kak u3MeHUTCA LEHa HEKOTOPOro ToBapa, €CJAHM CHAYAJIA €€ yBe-
auuutk Ha 25%, a 3areM ymeHbIHTH Ha 25% ?

12. KimeHT XoyeT BBICHHTL, KaKHWe VYCJIOBUS BKJIAZa B 0aHK BBI-
roguee emy: 10,5% romoBeIX ¢ HAUYUCIEHWEM IIPOIEHTOB eyKeme-
cayHo uau 12% TrofoBBIX € HAUYHMCIEHHEM I[IPOLIEHTOB KaiKJble
noaroja. Kakasa GyHKIuA HysKHA OIS pelleHusi 9ToH zagaum?

13. [Ina 4ero B TabAWYHBIA NPOLECCOD BKJIYEHBI TEKCTOBBIE (DYHK-
nuu?
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MHCTPYMEHTbI aHanu3a [aHHbIX

4.1. Anarpammsl

Kak mpaBmiio, sneKTpoHHBIE Tabauibl cozep:kar 0oJblIoe KoJauye-
CTBO YHCJOBBIX NaHHBIX, KOTOpEIE TpebyeTcs CpaBHUBATH, OIEHUBATH
UX M3MEHEHHE C TeUEHUEeM BPEMEHH, ONPEeNesIsTb COOTHOIIEHHEe MeMXIy
HAMHU T. . IIpoBoauTh 10J00HBIA aHaJ U3 OOJBIIOTO KOJWYECTBA UHC-
JIOBBIX MAHHBIX B3HAUUTEJILHO Jierde, ecjad u300pasuThk HMX rpadude-
cku (Bu3yanusuposaTh). s rpadmuueckoro mpeAcTaBiIeHHS YHCIOBBIX
JAaHHBIX HCIOJb3VIOTCA AUArpaMMBI.

0 Aunarpamma — 3710 rpaduyeckoe npeacTaBneHne YMCNoBbIX AaHHbLIX,
nossonsioliee ObICTPO OLEHUTb COOTHOLLUEHWE HECKONbKUX BENWHWUH.

Tabnuunsie IpOIecCOPBI IMO3BOJIAIOT CTPOUTH AHAarpaMMbl CIeayio-
IIHUX THUIIOB:

® IHCTOT'paAaMMa; ® auarpaMma ¢ 00JlacTAMM;
* auHeHuaTas auUarpaMma; * [IOBEPXHOCTHAA AHarpaMma;
* Kpyrosas AuMarpaMma; ® JIlellecTKOBasg AMarpaMma H JIp.
* rpaduk;
Y1obbl B Microsoft Excel npocMoTpeTs BCE AOCTYyMHbLIE TWMbl Aua-
rpaMMm, uayuuTe rpynny Auarpammel Ha Bknaake Beraeka (puc. 1.8).

BbiiICHUTE, Kakue Tunbl guarpamm MOXHO CcO3gaBatb B TabnuyHom
npoueccope, MMelLwemMcs B Ballem pPacnopsaxeHuu.

iimabml_fﬂ

| HTEE rpﬁbﬂk prroeaﬂ Nuneiivatas ToueuHan
' N oﬁnac‘muuv v AMarpaMMBl ¥

Puc. 1.8. Tuner guarpamm B Microsoft Excel

B agmarpamMme J000ro THIA MOMKHO BBIJEJIHUTH CleAyiolque 00b-
exThl (puc. 1.9):
1 — obmacTe auarpaMMbl (B Heill pasMemialoTca Bce O00BEKTHI JHAa-
rpaMMmBel);
2 — Has3BaHHe aUarpaMMbl, 4YEéTKO OIHCHIBAIOIEE TO, 4YTO IIpPEACTaB-

JIEHO Ha JjJHarpaMme;




UHCTpyMeHTbl aHanu3a AaHHbIX

3 — o6JyiacTh TOCTPOEHMA AMArpaMMbl (HENOCPeJCTBEHHO B Heil pac-
rnoJjiaraeTcs cama jJuarpamma);

4 — ocp 3HaYeHHH (BepTHKaJbHas, ock Y). Ha Hell HaxoauTcsi IIKaia
¢ OIpe[eJéHHLIM IIATOM, YCTAHABJIMBAeMbIM aBTOMATHYECKH, B
3aBHCUMOCTH OT HAMMEHBIIEro M HauboJbIIero 3HaYeHWH maH-
HBIX, M300pakéHHBIX Ha auarpaMme. MMeHHO IO 5TOH IIKaje
MOKHO OIEHHUTH JaHHBIE, IIpeACTABJEHHBIE Ha JuarpaMmme;

5 — pAAbl JAHHBIX — HAOOPBI YMCIOBBIX JAaHHBIX, HEKOTOPLIM 0Gpasom
CBABAHHBIX MeXKAY coboif M pasMelléHHBIX B 9JIEKTPOHHOH Tabiau-
e B OAHOI crpoke mim crondue. Ha auarpaMme psii NAHHBIX
nzobparkaercss reOMeTpUUeCKUMHU (PUTypaMu OJIHOIO BHJA M IIBETA;

6 — ock rareropuii (ropusoHTranbHas, ock X). Ha meit orobpaaiorcs
3HAUEHHUS ONPEAeJIEHHOIO CBOMCTBA JaHHBIX;

7 — nereHja, NOACHAIOIAA COOTBETCTBHE MEIKAY Ha3BAHHUAMH DANOB
¥ MCHOJbB3yeMBIMM Ha amarpaMmme nBeramu. Ilo ymoauaHMIO Ha-
3BaHMS DAJOB ABJIAIOTCA HA3BAHMSMU CTPOK (WIM cTONGLOB) Au-
anasoHa JaHHBIX, OO0 KOTOPBIM IIOCTPOEHA JuarpaMma;

8 — HasBaHuA OCeH.

Bocnpousseaute B TabnuyHOM Mpoleccope avarpammy, fnpeactasneH-
Hylo Ha pucyHke 1.9. C NOMOLLBLIO KOHTEKCTHOrO MEHI0 uccneayiTe
cBOICTBA Kaxaoro obbekra aTol AuarpaMmmbi.

Bbipy4Ka OT NpoAaxXw HaNnMTKoB @ @

16( 4 )p.
14 0bu;00p.
12 000,00p.
10 000,00p.
8000,00p.
6000,00p.
4.000,00p.
2 000,00p.
0,00p.
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G | Eperes

©
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el @ HapaaH

WIOHB WIONb aBrycr 6
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Puc. 1.9. OcHoBHBIE DIEMEHTHI AWATPAMMBI
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Masea 1. O6paGoTka uHpopmauyuu B 3T

Ha auarpaMMax pasHbIX THIOB UYHUCJIOBHIE JaHHBIE MOTYT OBLITH
IIpeJICTaBJIeHbl TOYKaMHM, OTPE3KAMH, NPSMOYIOJbHUKAMU, CEKTODAMH
KpyTra, NPSMOYTrOJIbHBIMHU HapajllellelunefaMu, OUJIUHAPDAMH, KOHY-
caM# M JIPYyITHMH reoMeTpudecKMMu (purypamu. Illpm stom pasmepsl
reoMeTpHYeCKuX (DUryp MIM DPacCTOAHUA OT HMUX JO OCeil MpOoIopIHO-
HAJbHbI YMCJOBBIM JAaHHBIM, KOTOPBLIE OHM OTOOPAaKaior.

[duarpaMMel, cosjaBaeMble B SJEKTPOHHBIX TabJuuax, AUHAMU-
YeCKWe — IPM peNaKTHPOBAHMM JaHHBIX B Tabiaume pasMepsl WIIH
KOJIM4YecTBO (pUryp, o0o3HavalOIIUX 9TH AaHHBIE, aBTOMATHYECKH H3-
MEeHSAIOTCH.

BCnomMHUTE OCHOBHbIE NPUEMBLI MOCTPOBHUSA AMarpamm, U3BECTHLIE Bam
M3 Kypca uHGpOPMATUKN OCHOBHOW LLIKOSbI.

PaccMoTpuM caMble pacnpocTpaHEéHHBIE THOBI AMATPAMM.
'mcrorpammer mesiecoo0pasHO c€O3JaBaTh TOrJA, KOIJa HYMKHO
CPABHUTH 3HAYEHHUA HECKOJbKHUX HA0OPOB JaHHBIX, rpaduvIecKH H3-
00pasuTh OTIMYUA 3HAYEHUI OJHUX HAOOPOB JAHHBIX OT JAPYIHUX, IO-
Kas3aThb M3MEHeHUA JAHHBIX C TeYeHHWEeM BpPeMeHH.
Paznuuaror cieayionue BUALI I'MCTOPAMM:
® THCTOrpaMMa C TpPYHNIONPOBKOIL;
* PHCTOTpPaMMa C HAKOIJIEHHEM;
° HOpMHMpOBaHHAasi '’MCTOTpaMMa C HAKOIJIEHHEeM;
* o0béMHAs rHCTOrpaMMA.

B rucrorpamme ¢ rpynnmpoBKON NpPAMOYIOJbHHUKH, KOTOPHIE fB-
JAITCA rpa@uUYecKUMH H300paKeHMSAMM YHCJIOBBLIX JaHHBIX M3 pas-
HBIX HaOOpPOB, pacmojaralTcd PAAOM APYr ¢ apyrom (cm. puc. 1.9).
B rucrorpaMMme ¢ HAKOIJIEHMEM MNPAMOYTOJIbHHKH, H300pakaioliue
YHCJIOBBIE JaHHEIE, pacmoJiaraiTcs Apyr Haja apyrom (pue. 1.10). 9ro
JaéT BO3MOMKHOCTHL ONEHUTh CYMMAapHbIe [AaHHBIe M BKJAA KaKIOi
COCTaBJAIINEH B 0OLIYIO CyMMY.

B HOpMmMupoBaHHOI rucrorpaMme ¢ HAKOILUIEHHEM BePTUKAJIbLHAA
OCh HMMeeT IIKally B MPOLEHTaX. ITO [aéT BO3MOYKHOCTH OIEHUThH
Joni0 (IPOLEHTHYIO 4YacTh) AAHHBIX B obOmieit cymme (pue. 1.11).

MoaymaiTe, No kKakol U3 TPEX auarpaMmm Mpolle BCero onpenenurb:

1) npopaxa kKakuMx HanUTKOB HEYKNOHHO BO3pacTtana;

2) npopaxa Kakux HanuTKoB npuHecna Haubonbllyilo Npubbinbk B vione;

3) AMHaMMKy M3MEHEHWA CYMMAapHOA BbiPy4KW OT NPOOAXW BCEX TPEéx
HanuTKOB;

4) Bxknan OT NPoAaxXwu KaXOoro HanuTka B 0Oy BbIpy4Ky.




MHCTpYMEHTBI aHannM3a [aHHbIX

Bbipyyka oT Npoaaxu HanUTKoB

40 000,00p.
35 000,00p.
30 000,00p.
25 000,00p.
20 000,00p.
15 000,00p.
10 000,00p.
5000,00p.
0,00p.

WIOHB nionk aBerycr

O Keac B JlumoHap @ Hapaax

Puc. 1.10. TIpumep rucrorpaMmbl ¢ HaKOILJIEHHEM

Bbipyuyka oT npogaxn HanuTKoB

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

WIOHb Wionb aBrycr

O Keac B lumoHan @ HapsaHd

Puc. 1.11. HopmupoBaHHasA THCTOrpAMMA C HAKOIJIEHHEM

JIuHeluaThIE AHarpaMmbl aHaJIO'MYHBI HCTOTpaMMaM H OTJIMYa-
I0TCA OT HHUX JHIIE TOPU30HTAJBHBIM pPAaCHOJIOMKEeHHEeM reoMeTpude-

CKHX (Hryp.

K rtuny pumarpamm Kpyroas oTHocaTCs IJIOCKHMe U 00BEMHBIE
Kpyropele nuarpaMmsel. Ux mesiecooOpasHO HMCIIONb30OBATHL TOra, KOT-
Jla HY»KHO 0TOOpasuTh YacTH OLHOIO IeJIOr0, CPABHHUTH COOTHOIIEHHE
uacTeif MemxJay coboif M OTHOIIeHWe JacTell K IeoMy.

Kpyrosele nuarpaMMbl TO3BOJIAIOT OTOOPA3UTH TOJBKO OJUH DAL
AaHHbIX. OHH TepAIOT HATVIAZHOCTH, €CJU COAEPIKAT MHOTO 3JIeMEeHTOB
AaHHBIX. HeCKOJBbKO KPYroBBIX AHAIDAMM MOKHO 3aMEHHTh, HAIIDHU-

Mep, OJHOHl HOPMUPOBAHHON TI'HCTOIPAMMOI ¢ HAKOIJIEHUEM.




Maea 1. O6paborka undpopmarum B 3T

Moaoymaiite, CKONBbKO Pa3HbIX KPYroBbix AvarpaMmm MOXHO MNOCTPOUTbL
no wWHpOpMauun, CcogepXallencs B auarpaMmme, npeactaBneHHon Ha
pucyHke 1.9.

CKonbKO Kpyrosbix auarpamm notpebyerca gna Toro, 4Tobbl n3obpa-
3UTb WHbOpMaUUIO, NPeaCTaBNEeHHYI0 Ha FUCTOrpamMme C HakornneHuem
(ecm. puc. 1.10)?

HMuarpamMel Tuna I'padgur menecooGpasHO MCIOJIb30BATh, €CIH
KOJHMYEeCTBO JAaHHBIX B Habope AOCTATOYHO OOJBIIOE, €CIU HYHKHO OT-
00pas3uTh NWUHAMHKY H3MEHEHHS JaHHBIX BO BPEeMEHH, CPAaBHHUTH H3-
MEHEHHs HECKOJBKHUX PAJOB AaHHBEIX (pmc. 1.12).

Temnepartypa so3ayxa 8 Mockse B nepeoi
naekapne mas 2016 .

25

20 s —\
iy — \

° /\\ /‘\

10

1 2 3 4 5 6 7 8 9 10
—e—MWH —— MAKC

Puc. 1.12. Ilpumep guarpammbl I'pahur ¢ Mapkepamu

Toueunsle auarpaMMbl C TJIaAKUMH KPUBBIMH MOKHO MCIIOJIB30-
BATh JJIs TOCTPOEHUSA rpadmkoB (yHKIMHA, IpeIBAPUTEBHO 3AIOJTHUB
[AMAMAa30H AUeeK 3HAUEHWAMM apryMeHTa M COOTBEeTCTBYIOIIHUMH 3Ha4Ye-
HuAMA (yHKIAA. MOMHO IIOCTPOHTHL HAa OJHON JuarpaMme rpauin
AByX (MYHKOUH W HCHOJB30BATHE MX A OPUOIMIKEHHOIO0 pelleHusd
ypaBHEHHA.

IIpumep. Haiigém na otpesxke [0; 1,2] kopeHs ypaBHeHUs

cos(x) = \/; , TIOCTPOMB B TabJMYHOM Ipoleccope rpaduku QYyHKIHIA,
COOTBETCTBYIOIMX JIEBOM M NMpaBOii dacTAM paBeHcTBa. [las aToro:

1) ucnons3ys craspaprasie pyaknuun COS u KOPEHD, nmocrpoum Tat-
JUIlYy 3HaueHWi (GyHKOuMil 1ias x, usMeHsmwoueroca ¢ marom 0,1:

A Blec | D|E| Ffe | H|ul b il bl N
1 |x o| 01| 02| 03] o4| 05| 06| 07| o8| 09| 1| 11| 1.2
2 | cos(x) 1] 1| 098] 0,96] 0,92] 0,88] 0,83] 0.76] 0.7] 0.62] 0.54] 0,45| 0,36
3 [kopens(x)] 0] 0,32 0,45] 0,55| 0,63] 0,71] 0,77] 0.84] 0.89] 0,95] 1] 1,05] 1.1




UHCTpyMEeHTbl aHanu3a AaHHbIX

PeweHue ypasHeHUs

o

0.4 Jer \‘
o

1 2 3 4 8 6 7 8 9 10 1 12 13

——— COS(X) —— KOpeHb(X)

Puc. 1.13. Tpaduxn dyarmmii

2) mo sHaueHHMAM auanasoHa B2:N3 nocrpoum rpabuxm GyHKIWIT
COS(x) 1 KOPEHB(x) (puc. 1.13);

3) 3aMeHMM HOMepa TO4YeK, IPOCTABJEHHBIE 110 I'OPU3OHTAJBHON OCH,
Ha 3HAYeHHsA apryMeHTa X paccMarpuBaemblX ¢yHkumii. IIas aTto-
ro BBI30BEM KOHTEKCTHOE MEHIO I'OPM30HTAJILHOH OCHM M Bhibepem
nyHKT Beiopate manssre. Iloasurca okHO BeIGOp MCTOUHMKA NaH-
HBIX (puc. 1.14).

B orkphIBIlEMCA OKHe Ha)XMEM Ha KHONKY W3MeHEHHA MOoJIHcei
TOPMBOHTAJBHON OCH M BhIfepeM AMANA30H CO 3HAYEHUAMH ApPTY-
menra (puc. 1.15).

Bbibop MCcTOYHMKA AaHHBLIX
— =

|im Robasute [FUsmeruts X Yaanute & w |
S0s(l. — . = nanseqrn:

4 ~ lcope;u;(x)

Puc. 1.14. Oxno Bpifop MCTOYHMKA HAHHBIX




frasa 1. O6pa6orka undpopmauumn B 3T

Moanuck ocu
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|.=‘J'Iuc1'41$B$1 SNS1

Puc. 1.15. Okso Ioanucu ocu

ITocne pepakTupoBaHus (COBMeIIeHHA) TOYKHU IepecedyeHHUsA oceld
U nobaBiIeHNA BEePTHUKAJIBHBLIX JIUHUHA ceTKH rpadmiK npuodperér
BH], NpeACTABJIEHHBIA Ha pucyHkKe 1.16.

PeweHune ypaBsHeHWA

152
1,0
0,8
0.6
0,4
0,2

0 L 1 | .- S T T i l __
0 .:01,:02 02 04 05,0607 08 0 K 17 1.2

e COS(X) —— KOPEeHb(X)

Puc. 1.16. I'padux mocne pefakTUpPOBAHUA

B pesyibTare mocTpoeHHs rpapHKoB (QYHKIWHA BHAHO, YTO KOPEHb

ypaBHeHus npudiamsurenbHo pasexn 0,64.

ITocTpoeHHYI0 JuarpamMMy MOYKHO PelaKTHPOBAThH:

U3MeHATH crnocob GopMupoBaHUA pPAAA JAHHBIX: M3 JaHHBIX CTPO-
KM UJIA U3 JAaHHBIX CTOJ6IA;

H3MEHATh AMAIa30H AUeeK, M0 KOTOPBIM CTPOMTCA AHarpaMma;

¢ U3MEHATHh THII, BHJO WJIM MakKeT AuarpaMMbl;

BCTABJIATH, [epeMelaTh, YAAJATh WIM HU3MeHATh HasBaHWe IHua-
rpaMMbl, JIEM€HAbI, IOANUCEl TAHHBIX;

U3MEHATh 0TOOparkeHue oceil W JHHHH CeTKHM M Jp.
IlocTpoeHHyio amarpaMmy MoOskHO dopmatuposate. Ilpu sToM

MOYXHO HPHMEHHTh CTHJeBOoe (hopMaTHpoBaHHe cpasdy KO BCel aua-
rpaMMe, BOCIIOJIb30BABIIMCH OAHUM H3 cTujledl odopMIeHHMA Aua-
rpamm. Kpome Toro, MoKHO (OPMATHPOBATH OT/AENbHBIE OOBEKTHI
AMarpaMMbi, KOTOPBIE IPEIBAPUTE]HHO HAJO BBIJEJIUTh.




MHCTPYMEHTbl aHanu3a OaHHbIX

HexoTopsle 00BEKTH AUATDAMMBI, HalpuMep psiJi, COCTOAT U3 He-
cKOJNBKHUX uacTeit. YTobbl BBEIAENUTH TOJBKO OAHY 4YacTbh, HalpUMep
OTIEJBHYI0 TOUKY Dsifja, HeoOXO0ZUMO CHAyajia BBIIEJIUTH BeCh 00BeKT,
a 3aTeM BBEIOPATH HYMKHYIO €ro 4acThb.

4.2. CopTMpOBKa [aHHbIX

IanHble B BIEKTPOHHON TabiuIle MOMHO COPTUPOBATh, T.e. W3-
MEHATh NOPANOK MX DPACIOJIOKeHWs B CTpoKax mam cronbuax. B or-
COPTUMPOBAHHBIX JAHHBIX JIerde HaiTH HEoOXOoAWMEIE 3HAYEeHUdA, OCy-
MIeCTBUTL WX AHAJN3, BBIABUTH MMeIOLAecsd 3aKOHOMEPHOCTH H JP.

CopTMpoBKa — 9T0 yrnopsifgodeHne AadHbix B Ttabnuue.

COpTHPOBKA JAHHBIX MOKET IPOBOJUTHCA IO Bo3pacTaHuio (orT
HAUMEHbINET0 K HamubOoJbIIeMy) MM 1Mo yObIBaHMIO (0T HauMbOJBIIEro
K HaumMeHbllemy). B Microsoft Excel coorBercTByromiue MHCTPYMEHTHI
pasmeressl Ha BKiaajgke Jammsie B rpynne CoprupoBka u (pHABTP.

B Microsoft Excel coprupoBKa HaHHBIX II0 BO3PACTAHHIO 3aKJIIO-
yaeTcA B CJEAYIOIIEM:

® CHMBOJIBI YIOPAZOYMBAIOTCS B MOPAAKE pasMeIleHHs UX KOJOB B
ropmosoit Tabaume Unicode;

* ypelaa ¥ JAaThl YIOPAJAOYUBAIOTCA OT HAMMEHBIIEro 3HAYEHHA K
HauboJBIIeMY M pAacmoJiaraiTcs nepell TeKCTOBBIMHM JaHHBIMH,
NpHUYEM CHAYAJA PACIIOJAraloTca UHCJIa;

* TeKCTOBBLIE JAaHHBIE CHAUAJA YIOPAZOUYMBAIOTCA 110 HMX IIEPBBIM
CHMBOJIAM; €CJM IepBbleé CHUMBOJIBI B TEKCTAX COBNAaJH, TO OHU
YIOPAJOUYHMBAIOTCHA TO BTOPHLIM CHMBOJIAM; TEKCTBI, B KOTOPBIX COB-
Maju TepBble ABa CUMBOJIA, YHOPALOYHMBAIOTCA II0 MX TPETHUM
CHMBOJIAM H T. I.;

¢ goruueckoe sHaveHnue JIOFKD pasmemjaerca mnepes 3Ha4YeHUEM
NCTUHA;

* mycThle AYeMKHU BCerjia pacroJiaralTcs IOCIeZHUMH.

IIpy COPTMPOBKE JAHHBIX MO YOBIBAHUIO MOPAZOK PACIIOJIOMKEHUA
6yzer obOpaTHBINM, 3a MCKJIIOYEHHeM IYCTHIX sTYE€E€K, KOTOphle BCerga
pacmosaramoTes IIOCHeHUMH.

Janee npeacTtaeneHbl BBeAEHHbIE AaHHble (AmanasoH A1:A15) m pe-
3ynbTatbl UX copTtupoBku. Onpepenute, rAe npeacTaBneHbl AaHHble,
OTCOPTUPOBAHHBLIE MO BO3pacTaHuio, rae — no ybuiBaHuio. O6bAcHWUTE
MoNy4EHHbLIE PE3yNbTaThl.
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A B c -

1 11|  uMCTMHA |

2 | Mertposasoack 11 NOXb
£ 27.03.2017 | Metposasoack
4 11 25.02.2020 | Netep6ypr

5 1A 1A Mockea

6 Mockea Best Best

7 Mockea 1A

8 | MNetepbypr Metepbypr 25.02.2020

9 | MeTpo3aBoacK 27.03.2017
10 =11 NOXb 11
1 MCTUHA UCTUHA -1
12 NOXb

13 25.02.2020
14| 27.03.2017
15 Best

CopTHpoBKa B BBIJAEJIEHHOM CBA3HOM [MAla3oHe sAYeeK M3 He-
CKOJIBKMX CTOJOIIOB BBINOJHAETCA IO JAHHBIM [EPBOI0 M3 BbIJEJEH-
HBIX cTonOmoB. MHaue roBopsi, HaHHBIE BO BCeX IAPYTHX CTOJOIax
BBIZIEJIEHHOTO AHAIa30HA sAYeeK He COPTUPVIOTCH, a4 PAaCCTABJIAIOTCH
IO CTPOKAM 3JIEKTPOHHOM TaOJMIIEI B COOTBETCTBHH C IEPECTAHOBKOM
JAaHHBIX IIEPBOr0 CTOJOIA.

Ecnim ycTaHOBUTE KypcoOp B OJHY M3 sf4YeeK CBS3HOIO [AMAIA30-
HAa ¥ BOCHOJIB30BATHCA MHCTPYMEHTOM COPTHDOBKH, TO AAHHBIE BCEro
CBA3HOIO JManasoHa OyAyT OTCOPTHPOBAHBLI B BhIOPAHHOM IIOPAAKE II0
JAaHHBIM TeKyIIero croJbiia aToro auanasoHa.

Ecnn mepeji cOPTUPOBKOM AAHHBLIX BBIAEJUTH TOJBKO YACTH CBA3-
HOTO AMAalasoHa, TO IIPHA BBI30BE MHCTPYMEHTA COPTHPOBKH OTKPOETCHd
oxkHO OOHapy’keHbI JaHHBIe BHE YKa3aHHOIO [MAaNazoHa. B aTOM OKHe
npu HeoOXOAMMOCTH MOMKHO PACIIMPUTHL BBIOPDAHHBIN AMAIIA30H SYeeK
A0 BCEro CBABHOIO AMAIa3oHa WJIM IOATBEPAUTHL TO, YTO COPTUPOBATH
JaHHBIE CJIeflyeT TOJILKO B IIpejiesiaX BbIJeJIeHUsd.

B DpOM3BOJIBHOM BBIJEJEHHOM [AHAIIA30HE AYEEK OTCOPTHUPOBATH
JaHHble MOYKHO [0 3HAYEHHMSM He OJHOT0, a4 HEeCKOJbKHUX CTOJIOIOB
(110 HECKONIBKUM YpOBHAM copTupoBKHu). COPTHPOBKA HAHHBIX IO 3HA-
YEHUAM HECKOJBKHUX CTOJIOIOB BEINOJHAETCA TaK:

® cHauaja JaHHBIE COPTHUPYIOTCH 110 3HAYEHUAM II€PBOI'0 M3 BBI-
OpaHHBIX CTOJOLOB;

® COPTHUPOBKA MAAHHBIX II0 3HAYEHHAM KaMJIOI0 CJIeAVIOIIero wus
BBIOPDAHHBIX CTOJIOIIOB IIPOMCXOAMT JHINbL OIS TeX CTPOK 3JeK-




UHCTpyMEHTbl aHanu3a OAaHHbIX

TPOHHOU TabJMIlbl, B KOTOPBIX 3HAYEHUS BO BCeX MpPeAbIAYIIUX

BBIODAHHBIX AJIA COPTHPOBKH CTOAOIAX COBHAJLAIOT.

VpoBHM TAKOW COPTHPOBKM M €€ IOpPSAJOK 3aJaloTcA B OKHE
Copruposka (/lannsie —> Copruposka u (uastp — Copruposka). Ha
pucynke 1.17 mpuBesieHB! BBeJEHHBIE AaHHbIE M Pe3yJbTAT UX COPTH-
POBKM 10 3HAUEHHAM JBYX CTOJOLOB, & COOTBETCTBYIOIINE HACTPOMKH
okHa CoprupoBka mIpusefeHbl Ha pucyHke 1.18.

B oxne CopTHpOBKA MOKHO:

* yKasaTb TpebfyeMble YPOBHM COPTHDPOBKH;

* yaanuTh Ji000H YypPOBEHb COPTMPDOBKM M3 CIHCKA JIIA COPTHPOBKH;

* mepeMecTUTH JI000i1 YPOBeHL COPTUPOBKH BEHIIE WMJIM HUIKe B CITH-
CKe JIJisi COPTHDPOBKH;

® zazaTh TpeOyeMbie DEKUMBI COPTHPOBKH.

B aTOoM Ke OKHEe MOKHO VCTAHOBUTH IIapaMeTphl COPTHPOBKU
(xuonka IlapamMerpskl..): COPTHPOBATH IO CTOJOHIAM (IO YMOJYAHUIO)
MM N0 CTPOKAM; COPTHpOBaTh Ge3 yuéra permcrpa (IO yMOIYAHUIO)
WIH ¢ y4ETOM perucrpa.

A B = D E F G

1  ®amunus | Uma Knacc Damunusa | Umna Knacc
2 | BaceukuH | [duma 10 BaceukuH | HOpa 5
3 MWeanos |[Cawa 9 WeaHos | lMeta 5
4 MMerpos |Kons 11 CupgopoB | fleHuc 5
5 | CupopoB |[eHuc 10 MNetpos | Pycnan 6
6 | BaceukuH | AHgpen 8 BaceukuH | AHgpen 8
. 7 |MeaHoB | AHapeit 11 WeaHos | Cawa 9
8 | lMNetpos PycnaHn 6 BaceukuH | uma 10
9 | Cupopos |[eHuc 5 WeaHoea | WpuHa 10
10 | BaceukuH | lOpa 5 Cupopos | [lesnc 10
11 | MeaHos | Metsa 5 MeaHoe | AHopen 11
12 | Weanosa |Mpuna 10 MNerpos | Kons 11

Puc. 1.17. IIpuMep COPTHPOBKH II0 3HAYEHHAM JABYX CTOJOIOB

| “unosasur yposes | X Yaanre yposers] | £a Korposars yeosos [ 4 < |

Cronbey, CopTupoeka Mopagox
| |Copruposars no| Knacc ) (vl ‘BHavewns ' [l Mo sospacranmo
|jdarouno (@SB v| Savews vl |otAmA

Puc. 1.18. ®parment oxHa CoprupoBka
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4.3. @unbTpaums AaHHbIX

Emé oanum wnHCTPYMEHTOM 3(h(heKTUBHOrO aHAIU3A JAaHHBIX B
9JIEKTPOHHBIX Tabauilax ABJIAeTCs (GUILTPAIMA.

0 DunbTpauna — 370 BLIGOP B SNEKTPOHHOR TabnAULE AaHHbIX, COOTBET-
CTBYIOLLMX OMpenenéHHbIM YCNOBUSIM.

Onepanus GuiabTpauuu, B OTIHYHE OT ONEPAIHH COPTHUPOBKH, He
MEHsieT NOPANOK CTPOK. B orduibrpoBanHOM cnucke orToGpakaioTcs
TOJIBKO CTPOKH, OTBeYallue YCJOBHAM OTOOpA JAHHBIX, 4 OCTAJILHBIE
CTPOKM BPEMEHHO CKPbIBAIOTCH.

Ecim ycranoBuTh TaGIMUHBIA Kypcop B MPOM3BOIBHYIO AYEHKY
3aII0JITHEHHOI'O JNaHHBIMM JHMAalasoHa (IPHYEM HEKOTOpble SUeHKU 3TOro
AuanasoHa MOryT ObITB HYCTBIMH) W BBI3BATH MHCTPYMEHT ®uanTp
(Manasie — CoprupoBka u (QuasTp — DUIBTP), TO OKOJO IpaBoil
IPAHMIbI Ka)KAON AYEHKH NepBOM CTPOKM STOr0 AMAINA30HA IOSBATCH
KHOIIKH OTKDBITHS CIIMCKOB, B KOTOPBIX HAXOMATCS:

® KOMaH/bl COPTHPOBKM HaHHBIX IO BHAYEHUAM JaHHOIO CTOJIGIA;
* xoMaHIa PUIBTP IO LBeTy;

* komanjga Caars dunstp c;

® KOMaH/Ja OTKPLITMA MEHI0 KOMaHJ /JIsi YCTAHOBKM YCJIOBH

(huasTpamun:

— 4YHCJIOBBIE (PMJIBLTPHI (€CAHM B CTOJOIE UHCIOBBIE JaHHEBIE);

— TEKCTOBble (DUABLTPHI (eCaM B CTOJIOLIE TEKCTOBBLIE AaHHEIE);

— OuabTpel Mo jgate (ecam B CTONOLE JaThI).

Pesynbrarsl BeIGOpPA ¢ ITOMOIIBLIO

4 A B ) (hunprpanan u3s CIOHUCKAa (cMm.
1 ®amun | v |Vma |+ |Knace puc. 1.17) Bcex yuenuror 11 kmacca
4 |Metpoe  |Kons 11| 1pexcraBieHbl Ha pucyHke 1.19.

7 \Vearos |Awapeit 1 OrduabTpoBaHHYIO TAGIUILY MOMK-

HO peJaKTHpPOBaTh, (HOPMATHPOBATH,
Puc. 1.19. Tlpumep ¢uabT- BRIBOANTH HA meyarsk. [JIs Heé MOMK-
palii C TOMOWIbIO HHCIOBOTO  yo cosgaBaTh AMATDAMMBI, HE H3Me-
PurbTpa HAS TOPAJOK CTPOK M He IlepeMe-
mas ux.

4.4. YcnoBHoe dopmaTtupoBaHue

Emé ogaum cnocob6om BbIOOpa B TAG/MIE JAHHBIX, YIOBJIETBOPAIO-
IUX ONPEAeNEHHBIM YCIOBUAM, SBJISETCH TAK HA3BIBAEMOE YCIOBHOE
(opmaTupoBaHUe.




MHCcTpyMeHTbl aHanu3a AaHHbIX

YcnosHoe dopmMmatyupoBaHue asToOMaTU4eckun U3MEeHsEeT dopmar a4yenkn
Ha 3a[aHHbIii, ECAN ANA 3HAYEHUs B JAHHOW AYeliKe BbINOJHAETCH onpe-
nenédHoe ycnosume.

Ilnsi yeTAHOBKM YCJOBHOTO (POpMaTHPOBAHUA HeoOXOAMMO:

1) BeIZIEIUTE HYMKHBIA JUANAS0H AYeeK;

2) BBI3GBATH MHCTPYMEHT YcloBHOEe (GopMaTHPOBaHHE (F'maBuass —
Ctuau — YcaoeHoe (opMaTHpOBaHHE);

3) BbIOpaTh B CIMCKE KHONKH YcaoBHOEe (JOPMATHPOBAHHE Heobxomm-
meiit Tun npasua ([Ipasuna Beifenenus sdveex, [Ipasmia orbopa
MepBBIX M TOCJIEJHUX 3HaYeHMil, ['mcTorpamMmel, IlBeToBEIE IIKAa-
ae1, HaGopel 3HAYKOB);

4) B cOMCKe IpaBWJ YKasaHHOIO THIA BBIOpATE HYKHOE IIPAaBUJIO;

5) B OTKpPBIBIIEMCSI OKHE 3aJaTh yCJIOBHMEe M BBHIOpATh M3 CHHUCKA dop-
MATOB TOT, KOTOpLIA OyIeT ycTaHOBJEH;

6) saBepmuTh omepanuio menauxkoM no kxHomnke OK.

PesybTaT NPUMEHEHUsI OlePalMM YCJIOBHOTO (POPMATUPOBAHUA K
auanasony C2:C12 cnmcka yueHukos (cm. puc. 1.17) mpescTaBied Ha
pucyake 1.20 (tun npasun — IIpasuia BhIieJIeHMA AYEeK; YCIOBHE
Beibopa — Boasme 8; (opmar — 3enéHas 3aJMBKa H TEMHO-3€eJ1é-
HBIH Texcr (puc. 1.21)).

e A Bl G

1 |®amunua WUmna Knacc

2 | BaceukuH Ouma 10
3 Weawnos Cauwa ==
4 MNetpos Kons 11
5 |Cwpopos [Oenuc 10
6 |BaceukwH AHgpei 8
7 |VeaHos AHgpei 1
8 MMetpoe Pycnau 6
9 | Cupopos [eHuc
10 |BaceukuH lOpa
11 WeaHoe MNeta 5
12 |MeaHoBa WpuHa 10

Puc. 1.20. IIpumep ycinoBHOro (opmMaTHpOBaHUA
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B &

eiku, kotopbie BOMbLUE:

8 _——— B c | 3eneras 3anueka u TeMHo-seneHbiit TekcT vl

Puc. 1.21. Ilpumep yciosHOro opMaTHpOBaAHUA

B oramune or dunsrpamun ycoBHOe (hOpMaTHpPOBAHUE HE CKPHI-
BaeT AYEHKU CO 3HAYEHUSMH, HE YIOBJETBOPSIOLIIMHI OIIpe/IeIEHHO-
My YCJOBMIO, & JIMIIb BBRIJEJIsI€T 3aJaHHBIM 00pasoM Te siUeikH, JJIs
3HAYEHUH KOTOPBIX YCJOBHE BBHITOJIHSETCSH.

4.5. Nopbop napamerpa

Ecnu ussecTHBI mapaMerphl (MCXOZHBIE AaHHBIE) U opmya, 1O
KOTOPO# OHM JOJIKHBI GBITH NPeoOPA30BAHBI, TO IIOJIL3OBATENIH BBO-
AUT UX B SAYEHKHM DJIEKTPOHHON TaGIMIBI M MOJYyYIaeT HEKOTODBIH
pesynbraT. B ajeKTPOHHBIX TabaMIax ecTh M oBpaTHaT BO3MOJK-
HOCTB: NOAOOpaTh Takume NApaMeTPhl, KOTOPhIe NPH IOACTAHOBKE
X B M3BECTHYIO (opmysy OGyAyT NPUBOAUTH K JKeJaeMOMY 3apaHee
H3BECTHOMY pesyabrarty. B Microsoft Excel sto moskmO cpmemats ¢
OOMOIIBIO OAHOM M3 (QYHKIMI CIenUaJbHOrO0 MHCTPYMEHTAa AHAau3
«YTO-ECIIH» .

PaccMoTpuM Ty BOBMOKHOCTH Ha NpUMepe PEeNIeHWUs KBAAPATHOTO
ypaBHeHus x2 - 5x + 6 = 0.

Ham uapectHa dopmyna ans seramcaerumit (x2 — 5x + 6) u xeusa-
embliit pesysnbrar (0). Brecém Ty uHGOpPMAUMIO B AYEHKM TAGIHILLI:

A B

X 0
F(x) =B142-5'B1+6

M=

IIpu noabope mapamerpa B Microsoft Excel memonsayercs urepa-
IUOHHBIN (UMKIMYecKuit) nponecc. KosnyecTBo uTepanmii ¥ TOYHOCTD
BBIYHCIEHUNA MOXKHO ycTaHOBUTHL B okHe Ilapamerpsr Excel (®aiin —
ITapamerpsr — Popmyast — Ilapamerpsr BBIYHCJIEHHIH ).,

Beizosem oxHO mopbopa napamerpa (Janmbie —> AHAJM3 «9TO-
eciu» — IlogGop mnapamerpa) ¥ 3anojJHUM B HEM IIOJS BBOAA
(puc. 1.22).
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| YcTaHoBUTL B AYeiike:
: 3HaueHwve:

| Vismenss sHaveHue sueiiku: |$B$1

o]

Puc. 1.22. Oxno Iloxbop mapamerpa

Huske mpencrasjieH peayJbrar mojdopa mnapamerpa:

A B
X 2
F(x) 0

M| -

IMonyyen OAMH ©3 JBYX KODHEHA KBaJpaTHOTO YpaBHEHUHA.
WHcTpyMenT moabopa napaMeTpa yCTpOeH Tak, 4TO OH BO3BpalllaeT
OJIHO pellleHHe, IPUYEM TO, KOTOpoe OimiKe K HaYaJlbHOMY 3HAUEHHIO.
HanmoMHMM, YTO Mbl B KadecTBe HauyaJbHOrO 3HA4YeHHHA IapaMerpa
npuasaaun x = 0.

CaMOCTOSITENIbHO MOIKCNEPUMEHTUPYITE C APYrMMW HadvanbHbIMKU 3Ha-
YEHVSIMW napameTpa M HaihauTe BTOPOW KOPEHb KBajapaTHOro ypasHe- e
HUSA.

CAMOE [JIABHOE

IIpoBoauTh aHAAU3 OOJBIIONO KOJHWYECTBA YMCJIOBBIX NAHHBIX 3HA-
YMTEJBHO JIerde, ecjy M300pasuTh UX rpapuiecKu (BM3YAJIN3UPOBATH).
Ilna rpaduyecKOro IpeACTaBJIeHHS UYHCJOBBIX NAHHBIX HCIOIB3YIOTCH
AMAarpaMMBEI.

TafruuHble IIPOIECCOPHI MO3BOJIAIT CTPOUTH THCTODAMMBI, JIH-
HeluaTele AUATPAMMEBI, KPYyrOBbIe JHAarpaMMbl, rpa@uKH, AUarpaMmbl
¢ obnacTaMM, TMOBEPXHOCTHBIE AUMATDAMMBI, JEIECTKOBbIEe AHarpaMmbl
" Ap.

B auarpamme J060ro THIA MOXKHO BBIIEJIHTH CleAyIOIIHue 00BEK-
TBI: OBJIACTH AMATDAMMBI, HA3BAHUE JMArDAMMbI, O0JaCTh HOCTPOEHM:A
AWarpaMMBbl, OChb KaTeropuii, OCh 3HAYEHW, HA3BaAHUA oceii, pAxbI

JIaHHBIX, JIETEHIY.
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ITocTpoenHryo aMarpaMMy MOKHO peIaKTHDPOBATH M ¢dopmaTupo-
BaTh.

JmarpamMmel, cosjaBaeMble B 3JI€KTPOHHBIX Tabnunax, AWHAMH-
JeCKHMe — INpH pPelaKTHPOBAHMM JaHHBIX B TaOJHMIE pasMepsl MM
KOJHYecTBO (puryp, o603HAYAIOINUX ITHU JaHHLIE, ABTOMATHYECKH W3-
MEeHAIOTCA.

JaHHbIe B 3JIEKTPOHHON TaBaHIe MOMKHO COPTHpOBaThH, T. €. H3-
MEHATH MOPAJOK HUX PACHOJIOKEHHA B CTPOKAX WM crojbmax. B or-
COPTHPOBAHHBIX JAAHHBIX JIerdye HAWTH HEOOXOAUMBble 3HAYEHHHA, OCY-
[MEeCTBUThL MX aHAJM3, BBIABUTH MMEIOIIUECH 3aKOHOMEPHOCTH M Jp.

Emé ogHuM wuHCTpyMeHTOM 5M(EKTHBHOTO aHAIH3A JaHHBIX B
9JIEKTPOHHBIX TAaONMIAX ABAAETCA (DHUIbTPALHA, TO3BOJIAIOIIAA W3
MHOTOYHC/IEHHBIX AAaHHBIX OTOOpaTh TOJBKO Te, KOTOPBIE COOTBETCT-
BYIOT 3aJlaHHBIM ycjaoBuaM. Omnepaumus (GMUILTPAIHH, B OTJIMYHE OT
onepanuy COPTUPOBKM, He MEHAET NOPAAOK CTPOK. B orduasrposan-
HOM CIMCKEe OTOOpa’rkaioTCs TOJBKO CTPOKM, OTBEYAIOIIHE YCJIOBUAM
oT60pa JaHHBIX, a OCTAJBHBIE CTPOKH BPEMEHHO CKPHIBAIOTCS.

Ycnosroe GopmaTHpoBaHMe ABTOMATUYECKH M3MEHSET dopmar
AYeHKH HA 3aJaHHBIM, €CJM [JA 3HAYEHUA B JAHHONW sueilke BbI-
NOMHAGTCA OIpeAeNéHHOe ychaoBue. B orimume or GUIbTPALUH
yCJIOBHOe (popMaTHPOBaHME He CKPLIBAET SYEHKH CO 3HAYCHHAMHU,
He YAOBJIETBOPAKINUMH OIPEeAEJIEHHOMY YCIOBMIO, a JIMINL BBIAEJSET
3a/laHHBIM 00pa30M Te SAYEHKM, AJNA BHAUEHMIT KOTODHIX YCIOBHE
BBINOJIHAETCH.

Hnsa ananusa MaHHBIX MOMKeT OBITH IOJE3HA MMEIONIASCA B 2JIeKT-
POHHBIX TabJIHLaX BO3ZMOXKHOCTH I0J00paTh TaKMe NapaMerpsl, KOTO-
Pble IIPH NOACTAHOBKE HX B M3BECTHYIO (opMysay GYAYT NPUBOAUTE K
JeJlaeMOMY 3apaHee H3BECTHOMY Pe3yJbTaTy.

Bonpockl u 3apgaHus

1. lna dgero mnpexHasHauyensl amarpammbr? Kaxoit amanus umeio-
BBIX JAHHBIX MOXHO BBIINOJHHTE C MX IIOMOIIJ;LIO?

2. HasoBuTe OCHOBHBIE THUIBI AMATDPAMM, KOTODHIE MoryT ObBITH IIO-
CTPOEHBl B 3JIE€KTPOHHBIX TaGIHIIAX.

3. HazoBuTe OCHOBHBIE OOBEKTHI AUATPAMM M UX CBOHCTBA.

4. Onumure BUABI rucrorpamMm. s dYero NpeAHASHAYEH KajK/bIif
M3 3THX BUAOB?

5. lnsa 1uero mpepgHasHAYeHBl KPYTOBBIE AMATPAMMEL?
6. lna yero mpeanasmayeHsl rpadguxn?
7. Ilepeuncinre OCHOBHBIE ONEpAIlUH pPelaKTUPOBAHUA JUATDAMM.




UHCcTpyMeHTbl aHanusa [aHHbIX

8.
9.

10.

1l.

12,

13.

IlepeunciuTe OCHOBHEIE omepanuyu (opMaTHPOBAHUA AHArpamM.

ITo mpexcTaBiaeHHON HH:Ke MH(pOPMAIMM cCOCTaBbTe TabJauIly pac-
npejieJieHusa CyIId ¥ BOJBI Ha ITOBEPXHOCTH 3€MHOTO IIapa.

Mnowaas nosepxHoctTn 3emnm — 510 072 ThiC. KB. KM, B TOM 4ucne
nnowane cywm — 148 940 Toic. kB. kM (29,2%), nnowanb BOAHOW Mo-
BepxHocTM — 361 132 Twic. kB. kM (70,8%). Mpu aTom cywa Gonblen
yacTtblo nexut B CeBepHOM nonywapuu, a BOAHaaA MNOBEPXHOCTb —
HaoBGopoT, B KOxHOM. B CesepHom nonywapwuv BOAHAA MOBEpPXHOCTb
gaHuMaeT 61%, a nosepxHocTb cylum — 39%; gna lOxHoro nonywa-
pUsi 8T COOTHOWEHUs TakoBbl: 81% Boasl U 19% cyww.

Ilo maHHBIM TOJYYeHHOH TAOGAMILI IOCTPONTE cieAylolue Aua-
rpaMMBI:

1) rucTorpaMMy ¢ TPYIIUADPOBKOMN;

2) rucrorpaMMy ¢ HaKONJIEeHHEM;

3) HODMHPOBAHHYIO I'MCTOIPAMMY C HAKOILIEHUEM;

4) 06'bEMHYIO THCTOTPAMMY C HAKOIJIEHUEM;

5) KpPYroByio;

6) nuHeyaTyI0 ¢ TPYNIIMPOBKOIL.

Ian ¢gparMeHT 3JIEKTPOHHOM TabJIMIIBI:

7| e o 1
12 1

2 =C1-B1*4 |=(B1+C1)yA1 | =C1-4 .

Kakoe mesoe 4YmcJIo AOJIKHO OBITH 3amucaHo B sadeiike Cl1, uro-
OBl IIOCJIe BBITIOJTHEHHWA BBIUMCJIEHMN AMarpaMMa, HIOCTpOeHHas
o 3HadYeHUAM Auanazona sueexk A2:C2, coorBercTBOBANIa DPH-
CyHKY?

MoskHO JM IOCTPOUTH KPYroBble AUArpamMMbl /I JaHHBIX, CO-
Jepaxamuux orpunareabHsie uucna? IlogxpenuTe CBOM OTBET
IIpHEMepaMH.

B rabiuyHOM mpolLeccope HOCTPoiiTe rpa@uk QYHKIUM Y=—;
Ha orpeske [-2; 2] ¢ marom 0,2. x"+1

B rtabauyHOM mponeccope HA OJHON AumarpaMMme IIOCTPOMTe rpa-
duru Tpéx QYHKUMA y = sinx, y = 2sinx, y = sin2x Ha oTpeske

[-2n; 2n] ¢ marom -g

DD



@03

14.

15.
16.

17.

18.
19.

20.

Maea 1. O6pabGorka unpopmauum B 3T

Ha unrepsase [-1; 1] ¢ marom 0,1 pemmre rpadmyecKkm cucre-
My YPaBHEHHWI:

y=2x+T;

y=2x%+9.

YT0 HA3BIBAIOT COPTHPOBKON? [lJIsi Y4ero oHa MCHOJIL3YeTCA?

ChopmysmupyiiTe mpaBwia, onpefensionine MOPSALOK COPTHPOBKH
AAHHBIX PAasHBIX THUIOB IO YOBIBAHHIO.

Kakoii nopsfoK COPTHPOBKM MOMKHO 3aAaTh IJIA UYWCJIOBBIX JaH-
HBIX? J1A TEeKCTOBBIX AaHHBIX?

Yro nHaswiBaloT duabrpanueii? Ilas 4ero oHa HMCHOJIB3YeTCA?

CpaBHuTe omepamuu COPTUPOBKM M duabrpanuu. YTo y HUX 06-
mero? Yem omm pasnauyaiorca?

Hcnoneaysi BO3MOMKHOCTE TOAGOPA NapamMeTpa, PeIInTe KBajpaT-
Hoe ypasHenume x2 + 2x — 15 = 0.

AononHutensHble matepuansl K rmase CMOTPUTE B aBTOPCKOM Macrep-
CKOW.




Frmaea 2

AJITOPUTMbI U BJIEMEHTbDI
NMPOrPAMMUPOBAHUSA

Hpennonomnm, nepej BAMH IIOCTaBJI€HA zanada, JIA pelieHHudA

KOTOpO# HeobXoAMMO HamucaTh mporpammy. Ms kypca MHGQOPMATHKH
OCHOBHOI IITKOJILI BAM M3BECTHO, YTO PpellleHMe 3agadu HMeeT OIpe-
JeJIéHHbIE 9TAllbI.

1.

i~

IMocrasoBKa 3amaun. HeoOxoamMo OIpeaeuTs MCXOAHBIE NaHHBIE
(uro momaércs «HA BXOA») M TpeOyembie pe3yibTaThl (uTo caeny-
eT NOJYUYHTL «HA BBHIXOJE»), YKasaTh CBA3H MeKAY MCXOZHBIMH
JaHHBIMK W pe3yJbTaTaMM.

®opmannszauusa. Ha srom srame ompejessieTcss KJacc, K KOTOPO-
My NPUHAIJIEKHT 3ajada, CBA3H MEMKJY MCXOAHBIMU JaHHBIMH H
pesyJbTATaAMHU 3alHMCBIBAIOTCA € IIOMOIIBI0 MaTeMaTHYECKUX COOT-
HOILIIEHWA.

. Beifop meroja peureHHs M pa3paboTka aJropurma. 31O OJUH M3

BaJKHEHIITNX OTANOB DEIIeHHs 3aJaud; OT NPABUIBHOCTH BbIOO-
pa Meroza 3aBHCHT 3(D(MEKTHBHOCTH AJTrOPHTMA, OIpeAeJAlolad
OpICcTpOAECTBHE IPOrPAMMBI U pasMep HeoOXOAMMON AIA €€ BbI-
MOJMHEeHUSA TaMATH.

CocrapjieHMe TIPOrpaMMsl (3alHch ajJrOPHTMA Ha A3BIKE Iporpam-
MHUpPOBaHHS) ¥ €6 BBOA B mamMaTh Kommbiorepa. Ceityac oTOT aran
NPUHATO HA3BIBATH KOAMDOBAHUEM.

Ornanka nporpammsil. CoszaHHad IporpaMMa MOKeT COAepKaTh
omubKy, OOMYIeHHbIe KAK B Ipollecce KOAMPOBAaHUA, TaK M HA
aob6oM M3 mpeaBlAymiux oranop. Omubku moryr OBITE BBISIBJIEHBI
B Ipollecce TEeCTUPOBAHMSA — BBINOJIHEHUA NPOrPaMMBI C 3apaHee
MOATOTOBJIEHHBIMM HA0OpAMU HCXOAHBIX MAHHBIX, ANA KOTOPBIX
W3BECTEH pe3yJbTar.

. Beruncaenne n oOpaborka pe3yJbTATOB.
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Maea 2. Anropurmbl n nporpamMmmMuvupoBaHue

3asauu, KoTopsle MBI Gymem paccMarpuBaTh B JIaHHOU rJase, I0-
CTATOYHO YETKO NOCTABJIEHBI U (POPMAaNH30BaHEl. OCHOBHOE BHUMAaHHE
OPpH UX pelleHUH Mbl Oyaem yjaenars sramam 3—6.

§ 5

OcHoeHble cBepgenus 06 anropuTmax

S5.1. MNonaTtne anropurma. CeoiicTea anropurma

Kaxapiii u3 Hac e)kefHeBHO pemiaer s3azaum PasIUYHOH CJIOMKHO-
CTH: Kak OblcTpee A00paThbCAs B IIKONIY WM HA paboTy B YCJIOBHAX
HejocTaTKa BPEMEHHM, B KAKOM IOPAJAKE BBINOJIHUTEH fesia, HAMEeYeHHbIe
Ha TEKYINMi OeHb, u T. 4. HeKoTopble 3ajaué HACTOJIBKO CJIOJKHBI, UTO
TPeOYIOT NIHTEeNbHBIX Pa3MBINLICHUNH A HAXOXKJAEHUA penreHus (Ko-
TOpoe MHOTZA TaKk M He yjaaércsa HaiiTu). Jlpyrue sajaum Ml pemaem
ABTOMATHYECKH, T. K. BBINOJIHAEM HMX €KeJHEeBHO Ha TPOTHKEHHH MHO-
I'HX JIeT (BBIKJIOYMTH 3BEHAINMH GYIMIbHUK; MOYHCTUTE yTpOM 3yOHI;
BCKHMIIATHTb BOAY B YailHUKe; NO3BOHUTEH APYTY MO TeledoHy; OTKPBITH
WA 3aKPBITE BXOAHYIO ABEPb KJiouoM). B GoabmmuCTBe ciyuaes B
PeIleHHH KaKAOU 3aau¥ MOXKHO BBIJIEJHTH OTAEJIbLHEIE IIIATH.

IIpumep 1. Pemrenue sagaun «3aKpbiTh BXOJHYIO ABEDPH KJIOYOM»
NIPeAIIoJIaTAeT BBITIOJHEHHUE CJAEAYVIOIMIUX IIATOB.
1. BeraBuTh KJIOY B 3aMOYHYIO CKBajyKHUHY.
2. IloBepHYTH KJIOU HECKOJBKO pas Ha 180 rpagycoB mHpoTHB(II0)
4acoBOil cTpenku(e).
3. BoIHYTh KJII0Y U3 3aMOYHON CKBAYKHHEL

IlocnenoBaTeIbHOCT MIATOB, NPUBEASHHAS B npuMepe 1, siBiasiercs
AJITOPUTMOM DpelleHHA 3a4a4Yd «3aKpbITh BXOHNHYIO ABEpb KIIOUOM>».,
Hcnonuurens aroro aaropurma — uesioBeK. OOBEKTHI TOTO aJIrOpHUT-
Ma — KJI04Y, JIBepb.

Has pemenus m060i 3agauu Hamo 3HATH, YTO AAHO M YTO CJe-
AYeT HMOJy4YUTh, T. €. Yy 3aJa4d eCThb HCXOAHbIe AaHHBIE (06HEKTE) H
UCKOMBIN pesysbraT. [l NOJyYeHUs pe3yJbTATOB HEOOXOAMMO 3HATH
Crocod pelmeHusa 3ajaud — pPACIOJaraTh aJrOPUTMOM.

M3 xypca mHGOpDMATHKM OCHOBHON IIKOJBI BAM W3BECTHHI IOHA-
THUsl AJTOPUTMa M MCIOJHUTEJ.

Ucnonnutenes anroputma — 310 CYBLEKT unm YCTPOMUCTBO, cNocobBHbIe
NPpaBuIbHO MHTEPNPEeTUPOBATL OMMCAHWE anropuTtMa W BbINONHUTL CO-
AepXawmninca B HEM nepeyYeHb OeiCTBUIA.




OcHoBHble cBegeHuns 00 anropuTmax

Hcnonanrenn O0pIBaloT ABYX THHOB: (hopmaibHble W HedhopMaib-
Hble. [lasee MBI OyJeM TOBOPUTH NPEMMYIIECTBEHHO O (hOpMasbHBIX
WM «HEPasMBIIIAONAX» HCIOTHUTENAX. PopManbHBIH HCHOJHUTEb
He PasMBIILJIAET HAaJ BBINOJHAEMBIMH KOMAaHJAMH, & CTPOIO Cclejayer
IIOIIATOBBRIM HMHCTPYKIHUAM ajropurma. OZHY u Ty Ke KoMmaHZy Gop-
MaJbHBEI MCIOJHUTENEL BCErja BBINOJHAET OAWHAKOBO. 3a AeHCTBHA
(opMaJILHOrO MCIOJHUTENs OTBEYAET VIPABIAIOINMNA UM O00BEKT.

ANropuTM — 3TO TOYHaa KOHEeYHasi cucTemMa npeanucaHuia, onpepensio-
lasi cogepxaHve 1 nopsaok OeicTBUA MCMONHWUTENS Hand HEeKOTOPbIMMK
obbekTaMn (MCXOAHBIMKU W MPOMEXYTOYHBIMW AaHHLIMW) ONA NOAyYeHus
(nocne KOHEYHOro 4Yucna LWaroB) UCKOMOro pesynbrara.

IlpuBenénHOE OomIpefelleHUEe He SABJIAETCA OIIpeJelleHHeM B CTPOTOM
CMBICJIE DTOT'O CJIOBa, 3TO — OIMCAHWE MNMOHATHSA aJropuTMa, PacKphbl-
Bamilee ero cymuHoctb. OHO He aABAAerca (POPMAJIBLHBIM, IIOTOMY YTO
B HEM HCIIOJB3YIOTCA TaKUe HeyTOYHsAeMble IOHATHUS, Kak «cucreMa
OpeAlUCaHAN», «IeHCTBUA WUCIOJIHHUTENA», «00BEeKT».

ITonsTue anropurma, ABiagonieecd (PyHAAMEHTANLHBIM ITOHATHEM
MaTeMaTUKH U UHPOPMATHKH, BO3HHUKJIO 3aJ0JIr0 0 HNOABIEHUA BHI-
YHUCIHUTENBHEIX MAIIIHH.

IlepBoHAYANBHO IIOJ CJIOBOM <«aJITOPHTM» MMOHMMAJIH CHOCOO BBI-
HOJHEHHUsI apu@MeTHYeCKHX AeHcTBHH HAaJ JeCATUYHBIMHA YHCJIAMM.
B pampHeilmmeM 5TO NOHATHE CTAJH HCIIOJb30BATH AJIA 0003HAUYEHHS
n1000# mocHaef0BATENBHOCTH AEHMCTBUM, IPUBOAAIICH K pPEIUeHHUIO II0-
CTaBJIEHHOM B3ajayH.

IIpumep 2. IlpocTeie ymcaa — 3TO HATYpAJdbHBIE YMCIA, OOJIbIINE
€IMHUIbI, KOTOPbIe HMMEIOT TOJIbBKO [ABa JEJUTENA: €AWHHUIY W CaMO
aTo uucao (puc. 2.1).

Puc. 2.1. Ilpumepsr npocteix umcen (mimmoctpanusa H. IT. AHTOKOIBCKO)

MY
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Q MeTon HaxoxXpeHus NPOCTbIX 4Yucen B uHTepsane [2; n] npeanoxwun
rpedecknini marematuk 3parocdeH (275-194 rr. oo H. 3.). o ogHOW n3
Bepcuii, OH Bbinucan Bce uymcna ot 2 go 10 000 Ha nanupyce, HaTts-
HYTOM Ha pamky, M npokanbiBan cocTaBHble 4ucna. lanupyc cran no-
nobeH peleTty, KOTopoe «NpOoCeuMBano» COCTaBHble 4ucna, a npocTble
ocTtaenano. Moatomy meTton dpatocdeHa HasbiBaldT eweé IparocheHo-

BbIM peLleTom.

Bo BCe BpemeHa fiioaM XOTenu HanTh Kak MOXHO Bonbwee npocroe
4yucno.

Moka nogn cuyuTanu TOMALKO NPW NOMOLUM KapaHgawa u 6ymarn, um
HEeYacTo yaaBanock 0OHApYyXuTb HOBbie MpocTteie yucna. o 1952 r. ca-
moe 6oMbllioe W3BECTHOE NPOCToe 4UCcNno cocTtosino ua 39 uudp.

B 2013 r. OTKPbLITO MPOCTOE 4YMCNO, 3arnuck KOTOPOro B AECATUHHOWN
cucteme cyucneHus coctomt ua 17 425 170 3HakoB. Ha npoBepky npo-
CTOTbI HOBOro 4yucna ywno 39 gHeid paboTbl NEPCOHANBHONO KOMMbIOTEPa
B YHusepcutete LentpansHoro Muccypu, CLUA.

Ilnss HaXOMKIEeHUsT BCeX IMPOCTHIX 4ducesl He 0oJibllle 3aJlaHHOTO YH-
cra n, ciaeaya Meromy OpaTtocdeHa, HYMKHO BBINOJHHUTHL CJeAyION{He

marm:
1) BeInMcaThs MOAPAN BCe mensle umeaa or 2 mo n (2, 3, 4, .., n);
2) IpUCBOUTHL TMepeMeHHOU p 3HaueHHMe 2 (2 — mnepBoe IMPoCcToe Yu-
cJ10);

3) 3auepKHYTE B CIHCKe 4Mcia, KpaTHele p: 2p, 3p, 4p, ..;
4) HaiiTy nepBOoe He3aUYEPKHYTOe YHUCJIO B CIHUCKe, Ooskllee YeM p,
W IIPUCBOMTHL IIePEMeHHOM P COOTBETCTBYIOIlee 3HauYeHHe;
5) moBTOpATH maru 3 U 4, NOKa BO3MOYKHO.
Yucna, ocTaloniuecs HE3aU6PKHYTHIMU IOCJIEe 3aBepIIeHHd pPaboThl
aJNTOPUTMA, M ecTh BCe IIPOCTHIE UHCIa OT 2 J0 n.

0 Ha npakTuke, anroputM MOXHO YAydWwWTh cnegyowwmm obpas3om. Ha
ware 3 4MCNa MOXHO 3a4épkuBaTh HauuHas cpasy ¢ uucna p? (p - p),
MOTOMY 4TO BCE COCTABHbie 4YWUCNa MeHblle Hero K 3TOMY BpemMeHu
yxe OyayT 3a4épkHyThl. M COOTBETCTBEHHO, OCTaHaB/NMBaTb anroputMm

MOXHO, Koraa p? cTaHer 6osblue, Y4em n.

JIr060if anmropuT™m cyiiecTByeT He caM mo cebe, OH Bcerga mpef-
HA3HAUYEH JUIA ONPEeJeJIEHHOTO HMCHOJHUTENA. AJrOPUTM ONMCHIBAETCSH
B KOMaHJAX MCIOJHHUTENA, KOTOPHIA JTOT AJNTOPHTM OyAeT BBHINOJ-
HATh. OOBEKTHI, HaJ| KOTOPEIMA HCIIOJHUATEJh MOXKET COBepIIaTh Jeil-
CTBHs, 00pa3ylOT TaK HasblBAEMYIO CpeAy WCIOJHHTEeNd. Hexonusie
JaHHBIE W Ppe3yJbTaThl JID0ro alropuTMa Bcerja IpPHHAIIEKaT cpene
TOr0 MCHOJHHUTEJH, AJA KOTOPOro TpeAHA3HAYEH aJIrOpUTM.




OcHoBHble cBegeHus 00 anropuTmax

3HaueHUE CJIOBA «QJITOPUTM» O4YE€Hb ITOXO0}Ke II0 3HAYEHUIO Ha CJIo-

Ba «pelenT», «MeToA», «cmnocob». Ho, B oramume or pementa uam
crocoba, m1060ii anropurM 006A3aTeNsHO 00JafaeT CAefyIOIMIMMHU CBOM-
CTBaAMH.

1.

JAuckpernocrs. BrInmosHenune anropurMa pasbuBaeTcs HA MOCJe-
A0BaTEJILHOCTE 3aKOHYEHHBIX AeHCTBHI-1aros. ToJbKO BBINOJHUB
OZIHO AeHCTBHE, MOKHO IPHCTYIATh K BBHIIOJHEHUIO CJEIYIOIero.
ITpoussecTy Kaikaoe OTHENbHOE AEHCTBHE HMCIIOJHUTEIIO IIpeiIlu-
ChIBaeT CHeIHAaJbHOe YKasaHWe B 3allMCH AJTOPUTMAa, Ha3bIBaeMoe
KOMAaHIOMH.

AerepmunuposannocTs. Kaxczaa KoMaHAa aJroputMa onpeiesser
O/IHO3HAYHOE JelCTBHEe HMCIOJHHUTENASA ¥ HEeJABYCMBICIEHHO YKasbl-
BaeT, Kakad KOMaH/Ja AOJXKHA BBINOJHATHCA chaenyiomeit. Ecam
aJIrOPUTM MHOIOKPATHO NPHUMEHAETCsS K OJHOMY M TOMY e Ha-
Gopy BXOJAHBIX NAHHBIX, TO KasKAbIH Pa3 MOJIYYAIOTCH OAMHAKOBBIE
OPOMEXYTOUYHBIEe M BBIXOAHOH pea3yabTaThI,

HHonaTHOCTE. ANTOpPMTM HE [0/KeH CcOAepKaTh IpPeANuCaHMUil,
CMBICJI KOTOPBIX MOJKET BOCIPHHHMATHCH MCIOJHUTEJEM HeOIHO-
3HAYHO, T. €. 3alHCh AJNTOPUTMA AO0JYKHA OBITH HACTOJBKO YETKOI
M [OJHOH, YTOOBI y MCHOJHHTENS He BOZHUKJO IOTPEGHOCTH B
NPUHATHUHA KAaKUX-JTH00 caMoCTOATeNbHBIX pemenwuit. Crour mom-
HHTH, YTO AJrOPUTM BCErja pacCUMTaH Ha BHINOJHEHHE «Hepas-
MBIJIAIOIIAM » HMCIOJHUTEJIEM.

PesynberatueHocTs. Ilom 5THM CBOMCTBOM HOHMMAETCS cojiepia-
TeJbHAA ONPEeNeJEHHOCTh Pe3yJbTara KaskJoro IIara M ajJropurMa
B nenom. IIpu TOYHOM WMCIOTHEHMM KOMAaHJ AJTOPUTMA IIPOLECC
AOJPKEH NPEeKPaTUThCA 38 KOHEYHOe YHCJO IIAroB, M NPH 3TOM
AoJzKeH ObITh MOJY4YeH OTBET HA BONIPOC 3aJavyd. B KayecTse of-
HOI'0O M3 BO3MOKHBIX OTBETOB MOXKET OBITh M YCTAHOBJIEHHE TOTIO
Gdakra, 4TO 3ajgava pemieHHii He umeer. CBOMCTBO pe3yJIbTATHEB-
HOCTH COAEPXKHT B cebe CBOMCTBO KOHEYHOCTHM — 3aBepIIEHHE
paboThl aJIropMTMa 3a KOHEYHOe YWCJIO IIATOB.

MaccoBocTh. AJNITODHTM NpUTOfieH AJIsi pelleHUs JI000H 3amaum u3
HEKOTOpPOro KJjacca 3azad, T. €. aJrOpUTM NIpaBWILHO paGoraer Ha
HEKOTOPOM MHOYKECTBE MCXOAHBIX [JaHHBIX, KOTOPOE HAa3BLIBAETCS
06J1aCTBI0 TPUMEHHMOCTH AJTOPHATMA.

HokaxwuTe, 4TO paccMOTPEeHHbIA B npumepe 2 meTtoa OpatocheHa aB-
nseTca anropuTMomMm,

He moGoit pacnmcaHHBINR 10 maraM cnocol pelIeHUs 3ajauym fB-

JISIETCA AJrOPUTMOM. YOeAuMCSA B 9TOM Ha HpHUMepe.

(7,
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IIpuvep 3. OnmureM MeToJ MOCTPOEHHSA NEPIEHAMKYIAPA K NpsA-
Mot MN, mpoxoadmiero 4depes 3aJaHHYIO TOUKY A 2TOH NIpAMOii, c
e IIOMOIIBI0 JUHEMKH ¥ HUPKyJas (puec. 2.2):
1) ornoxkuTk B 00e CTOPOHBI OT TOUKHU A Ha npamoilt MN nupryJaem
OTpPEe3KM paBHOM AJAWMHBI ¢ KoHmamu B n C;
2) YBeIHYHATH PACTBOP LUPKYJA A0 paauyca, B NOJTOpa-ABa pasa
foJsblle AMUHEL OTPe3skoB AB u AC;
3) npoBeCcTH YKa3aHHBIM PACTBOPOM UMPKYJIA AYTH OKPYsKHOCTEH C
meaTpaMu B Toukax B m C Tak, 4roObl OHM OXBATHJIU TOURYy A
1 ofpazoBaiy ABe TOUKH IepecedeHusa Apyr ¢ apyrom (D u E);
4) B3ATH JUHEUKY, NPHIOKUTE €€ K ToukaM D m E ¥ COeAUHHUTH HX
OTPE3KOM; IpPHU IPABUJILHOM IIOCTPOEHUM OTPE30K IIPOHIET depes
TOYKY A u Oyfer ABIATHCA HEePHeHAUKYIApoM K mpamoin MN.

M N

.
A

Puc. 2.2. IlocTpoeHHe NepPHeHAUKYIAPA K IIPAMOIA

Q Moyemy 3TOT cnocob MOCTPOEHWs nepneHavKynsapa K npsmoin He sB-
nseTcs anropuTMom? Kakoe CBOMCTBO anrOpuTMOB 30eCb HapylieHo?

Ecres 3amauu, KOTOpEIE YeJIOBEK YCIEIIHO pelraer, HO IIPH 3TOM
HE MOJKET IIPeACTABUTH IIPOIleCC UX pelleHHA B BUJE IOCIeN0BaTelb-
HOCTH IIIAT'OB.

Hanpumep, ecqu mepej 4eJ0BEKOM IOJIOKHTH Gororpadum cobak
M KOIIIEeK M TONPOCUTH ONpPeAe/uTh, HA Kakux (ororpadusax maobpa-
sKeHbl cODAKM, a4 HA KAKMX KOIIKH, TO YeJIOBEK MNPAKTHYECKH MIHO-
BEeHHO W 0Oe30mmbOYHO pemuT 3Ty 3ajmavyy. Hanmcars e (GopMaabHBIN
AJITOPUATM pellleHUdA ITOH M MOoA0OHBIX eil saja4 IIOKA 4TO He yAasloch,
XOTA ONpejleIéHHBIE yCIexXu B HTON o00JacTH, HasbBaeMOW Teopuei
pacrosHaBaHus obpasa, yke HOCTHUTHYTHI.
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B cynepmapketax Bbl BUAWTE CUCTEMbl PaCMO3HABAHWUSA LUTPUX-KOOOB, Q
MUCnonb3yeTe CUCTEMbl ONTUYECKOro pacrno3HaBaHWs CUMBOJIOB, 3Haerte
0 pacnosHaBaHUM aBTOMOOWUALHLIX HOMEPOB, ChbillanyM O pacrno3HaBa-
HUM M30BpaxeHnin nuy, peyn U T. A.

TexHuyeckme cucTemMbl pacrosHasaHWa 00pasoB HaxXOOST CEeroiHs Luu-
POKOE MNpUMEHEHWEe B CambiX pa3HbiX 06NacTax — OT BOEHHOro aena wm
cuctem 6e3o0nacHOCTM A0 OuMbPOBKM AHANOrOBLIX CUrHanoe. Mx paa-
pabortka GasvpyeTcs Ha TeopuM pacnos3HaBaHus 006pa3oB — pasgene
MHDOPMATUKN U CMEXHbIX AUCUMINANH, PA3BMBAIOLIEM OCHOBbI U METOAbI
Knaccupukaumm n naeHTUGUKauMM npeameToB, SBNEHWIA, NPOLECCOoB,
CUrHanoe, cuTyauuin U Tomy noaobHbIX OBbLEKTOB, XapakTepuayIoLMXCS
KOHe4yHbIM HabopOM HEKOTOpPbIX CBONCTB U MPU3HAKOB.

C yuéromM pacCMOTPEHHBIX CBOMCTB AJArOPUTMAa MOXKHO JaTh GoJiee
(bopmanbHOE OIpejesleHNe DTOTO MOHATHA, KOTOPOE TaKyKe He SABJIA-
€TCsL CTPOI'MM, T. K. B HEM BCE eIl HUCHONB3YIOTCA He OIpejeseMble
TOYHO TEPMHHBEI.

AnroputM — 3TO KOHEYHas cuctema npaews, ChHOPMYIMPOBAHHBLIX Ha 0
A3bIKe UCMONHUTENS, KOTOpas OnpeaensieT nocneaoBaTenbHOCTb Nepexo-

A2 OT AONYCTUMbIX UCXOAHbBIX AaHHLIX K KOHEYHOMY pesynbraty u obna-

AaeT CBONCTBAMW AUCKPETHOCTU, AETEPMUHUPOBAHHOCTM, MOHATHOCTU,
Pe3ynbTaTMBHOCTU, KOHEYHOCTM U MACCOBOCTM.

MaremaTtukum AOCTaTOMHO A0AMO NONb30BANMCL MHTYUTUBHBIM (HECTpo- Q
rMMM) NOHATUEM anropuTMa, 3anucbiBas anropuTMbl NPUMEPHO TakK, Kak
8 npumepe 3. UMu Obinn chopMynupoBaHbl MHOTME YCMELHO npume-
HAEMble Ha MNpakTUKe anropuTMbl peleHWs Takux 3apad, Kak BbINos-
HeHne apudMeTUHEeckMx AENCTBUIA «CTONBUKOM», HaxOXAEHWe KOpHel
KBaaparHbiX W KyGU4ecKuUX ypaBHEHWN, PEeLIeHWE CUCTEM JNIMHEHbIX
ypasHeHuii 1 ap. MNocTeneHHo maremMatviku noaxoannu K noCTaHOBKE U
peweHuio BCé Oonee CNoxXHbix 3anay, TpeGoBaBWMX NOCTPoeHus $op-
ManbHOro onpefeneHus anropuTMa.

MoneiTkn paspabotate hopmansHoe onpeaeneHune anroputma npuee-
nm B 20-30-x rogax XX Beka K BOZHWMKHOBEHUIO TEOPUW anrOpuUTMOB —
Hayku, usyvaiowiein obuime CBOMNCTBA M 3aKOHOMEPHOCTW anroOpuTMOB U
pasHoobpasHble dopManbHble MOAenuM ux npeacTasneHus. Bumecre ¢
MaTeMaTU4eCKOW NIOrMKOM Teopusi anropuTMoB 0BpasyeT TEOPETUHECKYIo
OCHOBY BbIMUCIUTENbHbLIX HayK.

Maremaruku (A. Telopudr, 3. MNoct, A. H. Konmoropos, A. A. Mapkos
U Ap.) NpeanoXunu HECKONbKO MOOXOL0B K dopmansHOMy OnpeaeneHuio
anropytMa: HopmasnbHbid anroputm MapkoBa, mawwuHa TelopuHra, ma-
wuHa Mocta u 1. A. JlanbHeiiwee nokasano, 4TO BCE 3TU ONpeaeneHus
SKBMBANEHTHbl. Ha OCHOBaHWM 3TUX ONPEAENeHWA y4éHble NpUWAN K
BbIBOAY O CYLIECTBOBAHMW anropuTMUYECKu HepaspeluMmbix 3apad —
3aja4, ana KOTOpbIX HEBO3MOXHO MNOCTPOWTL MPOLEOYPY PeLueHus,
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5.2. CnocoOGbl 3anucu anropurma

W3 kypca uHGOPMATHKN OCHOBHOW IIKOJBI BAM H3BECTHBLI DasHbIe
croco0bl 3allMCH OAHOTO W TOrO e ajropurma:
¢ CJIOBECHAs 3a0HCh AJrOPUTMa HA €CTeCTBEHHOM fA3bIKe;
® Zanmuch aJrOpuUTMa IICEBAOKOJOM — YacTH4YHO (hopMaIu30BaHHBIM
€CTEeCTBEHHBIM f3BLIKOM C 3JIEMEHTaAMM f3bIKa IPOrpaMMUPOBAHUSA
¥ OBIIeNPUHATEIMH MaTeMaTHYeCKUMU 0003HAUYEHHSIMMU;
® BamHUCh AJropuTMa B BUAe OJOK-cXeMbl — II0ApoOHOTO rpaduue-

CKOro TIPeACTaBJEeHUs JIOTMYeCcKOoil CTPYKTYPhI NPOrpaMMbl HJIN

aJITOPUTMa € TOMOINBLI0 CTAHZAPTHBIX OJIOKOB (YCIOBHBIX CHMBO-

JIOB), COeIMHEHHBLIX JMHUIMMU;

® 3anuch AJIOPUTMA HA A3BIKE IPOrpaMMHPOBAHHA M T. A.

BriGop crocofa sammcu ajJropuTMa 3aBHCHT OT pajga npuduH. He-
GOJIBIION AJITOPUTM MOXKHO 3amucaTh M B cJoBecHOH ¢opme. Ecam
ana Bac HamboJee BajKHA HATJIAAHOCTH, TO DPA3YMHO HCHOJIL30BATh
GJIOK-CXeMy. AJITODHTM jKe, I'OTOBBI K peaju3allMH, AOKeH OblTh
3anMcaH Ha A3bIKe, MOHATHOM HMCIOJHUTEJIO.

Q MNpasuna BbINONHEHUsi GNOK-CXeM, BHEWHWA BUA rpaduyeckmx 6nokos
U UX HaaHayeHwe onpegensotcs ctaHgaptom MOCT 19.701-90 (MCO
5807-85) «Cxembl anroputMoB, NporpaMM, AaHHbix v cuctem. OGosHa-

YeHUs YCNOBHbLIE M Npaswuia BbINOAHEHNUS”.

HanoMHMM OCHOBHBIE VCJOBHBIe rpadudeckue 00O03HAUEHHUHA
(cumBOJIBI), KOTOpBIe MBI OyJeM WHCIOJb30BaTh B JaJbHeuIeM
(raba. 2.1).

Tabnuua 2.1

OcHOBHbIe CUMBONLI BNOK-CXeM 1 oTobpaxaembie MU PYHKLUUM

Cumsoa DyHKnus

Ilyek/ocranos. Hawamno, KOHeI, IpepbiBaHWe Iponecca
06paboTKH AAHHBIX UM BBIMOJTHEHUA HNPOrPAMMEI

Beox/suiBog. IlpeobpaszoBaHue JaHHBIX B (popMy, IpHU-
roAHYI0 JJs obpaboTKu (BBOA) MM OTOOpaskeHUA
pesynsTaToB 00paboTKu (BBIBOX)

Ilponecc. BeinmojHeHWe oNepanyili MM TPyNmbl onepa-
numii, B pesyJabTaTe KOTOPBIX H3MeHAeTCs 3HauYeHHe,
dopma mpeacTaBIeHHUS MM DACIOJIOMKEHHE NaHHBIX

Pemenue. Beifop HanpapiIeHHs BbINOJHEHHS AJIIOPHTMA
WM OpPOTrpAMMBI B 3aBHCHMOCTH OT HEKOTOPBIX

[IepeMeHHBIX YCJIOBHA
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Oxonyanue maoan. 2.1

Cumgoua DOyHKIUA
Mopudpukanus. BeimonsaeHue omepamuii, MeHAOIIUX
KOMAaH/bl WIH I'Pynny KOMAaHJ, M3MeHSIOIUX
nporpaMmMmy

IIpenonpenenénuspiii npouecc. McnonssoBannue paHee
CO3JAHHBIX M OT/AEJHHO OINHCAHHBIX AJTOPHTMOB HIH

mporpaMm

Ilpumep 4. BcnoMHUM fgeTcKyio Urpy «¥Yrajaii-ka». IlepBelii mr-
POK 3aAyMBIBaeT ILeJI0e YHCJI0 M coolIjaeT BTOPOMY HIDPOKY, M3 Ka-
KOro OHO auanasoHa. Bropoifi Mrpok AOMKeH Kak MOKHO ObIcTpee
yragate sarajJlaHHoe 4ucjo. Bropoil Urpok moKeT HasmIBaATHL UHCIA,
a NepBBIH JOJKeH IOBOPUTh, MEHLINE HJIM 0OJbIlle HA3BAHHOE UYHCIIO
sagymanHoro. Mrpa sakaHuMBaeTcsi, €cjM HA3BaHO YHUCIO, PABHOE 3a-

OIYMaHHOMY.
ITycre samymano umcno X € [A, B]. IlpencraBum B Buge G6JIOK-
CXEeMBI AJrOPUTM DpelleHHA 3TOH 3a/jauM — M3BECTHBLIH BaM MeTOI

IIOJIOBUHHOIO zeneHus (puc. 2.3).

Ha4ano

3agymaHo
XelA, B]
|

C:=(A+B)div2
Her
Oa Hert
B:=C-1 A=C+1
=

Puc. 2.3. Meros NOJOBMHHOTO eJI€HHS

e
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Mopcuutainte, kakoe Haubonbllee 4YMCNO LWAroB MoOXeT noHanobuTbes
ona yragelBaHua no atomy anroputmy bmcna X € [0, 100].

5.3. NMoHATHE CNOXHOCTU anropmuTma

B Teopum ajropUuTMOB YCTAHOBJIEHO, YTO /AJA 3ajadu, HMelolei
aJNrOpUTMHYECKOE pelIeHHe, MOYKHO HpHAYMaTh MHOMKECTBO pasjuy-
HBIX CIOCOOOB €€ pelleHusi, T. e. aJroOpuTMOB.

Kaxoii ke aaropurM Jydine MOAXOAWUT Jif PelleHusa KOHKPEeTHOM
sagaun? Ilo KaKuM KpPUTEPHUAM €ro cliefiyeT BEIOMpaTh M3 MHOKeCTBa
BO3MOIKHBIX ?

Yes0oBeK MOKeT HA3BATh AJTMOPHUTM CI0MKHBIM M 3alyTaHHBIM H3-
3a TOTO, 4YTO TOT oOjajaeT pasBeTBJIEHHON JOTMYEeCKON CTPYKTYpOil,
cofepsKaleil MHOro NPOBEpPOK yCJaoBHE u mepexonosB. OpHaxko aasa
KOMIILIOTE€PA BBINOJHEHHE IIPOrpaMMBbl, pPeaJuayiolleil Takoil auro-
pUTM, HE COCTAaBHT TPyAa, T. K. OH BBINOJHAET OJAHY KOMAaHAY 3a
APYroi, W [Jisi KOMNOBIOTEPa HEBAXKHO — Olepalus JId 3TO YMHOMKe-
HHA WJIM IPOBEpKa YCJIOBUA.

Teopua aJropuTMOB IIpeJOCTABJIAET annapaT aHajlu3a PasJIWYHbIX
aJICOPUTMOB pellleHUs OJHOM M TOH ’Ke 3ajjayd, HA OCHOBE KOTOPOro
MOKHO BBIOpaTh camblii 3 (MeKTUBHBIA (HAMIYYIINil) aJrOPHATM.

BolYMCUTENBHBLIM NPOLECCOM, MOPOXAEHHLIM anropuTMOM, Ha3blBa-
eTca NoCNenoBaTeNbHOCTb Waroe anropuTtMma, nponaeHHbIX Npyu ero uc-
NONIHEHWUW.

CnoOXHOCTb anropuTMa — KOJMHECTBO 3/IEMEeHTapHbIX wWaros (aencr-
BUW1) B BblYMCIMTENBHOM MPOUECCe 3TOro anropurma.

O6paTuTe BHUMaHWEe, B OIpPEJeIeHUH CJIOKHOCTH AJrOpuTMa pedb
HAET MMEHHO O BBIYHCJIMTEIBHOM IIpoIecce, a He O caMOM AaJIrOpuT-
Me. AuropuTM coctouT u3 KoMmaHA. Komamaa — 3TO oTAelbHAdA WH-
CTPYKIIUA B omucaHuu anropurMa. [llar anropurma — 3TO OTAENbHOE
neiicTBHe, KOTOPOe WMCIOJHUATENb BHINOJIHSAET N0 KomaHjae. B nukan-
YeCKHX AJTOPATMAax 34 CYE€T [OBTOPHOTO BBINMOJHEHHA OJHHX H Tex
JKe KOMaHJ YHCJIO INAroB NpPH BBLINOJHEHHH AJropuTMa MOoKeT ObITh
3HAUYMUTEJIbHO 00JIbIIIe YHMCja KOMaHl B aJIrOpUTMe.

OueBHIHO, YTO B HAMOOJBINENH CTENeHH YHCJIO Olepauuil Npu BbI-
[IOJTHEeHUM AJTOPUTMAa 3aBUCHUT OT KoJudecTBa oOpabaThiBaeMbIX AaH-
HeIX. [leficTBUTENILHO, AJIsi YIOPAZOYMBAHUSA 110 ajdaBUTy COHCKA U3
100 damuamii Tpebyercsi CYIIECTBEHHO MEHbINE olepauui, 4eMm AJs
ynopanounBasus cnucka nad 100 000 damunuit. ITosTomMy CIOKHOCTH
aJTOPUTMA BBIPASKAIOT B BHAE (MYHKIUH OT 00béMa BXOAHBIX JaHHBIX.
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Tak, HanpuMep, ANTOPUTM, BbIIOJIHAKIOWUNA TOJIBLKO OIEepaldy 4Te-
HUS JAaHHBIX U 3aHECEHUS MX B ONEPATUBHYIO NaMATb, HMeeT JHHei-
HyI0 caoskuaOCcTs O(n) (uuraerca «o OGoibuioe or 3H»). CyliecTByoT
AJITOPUTMEI, MMEIOIIHAe KBAAPATUUYHYIO M KYOMYECKYIO CJIOKHOCTH.

Ons pemenuss 3agauym Moryr ObITh pa3padoTaHBEI AaJTrOPUTMEL,
UMeIolyie PAasSHYI0 CJIOKHOCTE. JIVUIIMM Cpegu HHX CYUTAETCA aJro-
PUTM, MMEMOIINI HAMMEHBIIYIO CJIOMXHOCTD.

Hapsazay co CIOMHOCTBIO BayKHOM XapaKTePUCTHKOH AJrOpUTMa sAB-
aserca addeKTuBHOCTE., I(PPEKTUBHOCTL OLEHUBAETCA KOJUYECTBOM
DJIEMEHTAPHBIX OIllepallfii, KOTOpEle HeOOXOAMMO BBINOJHHUTHL AJA pe-
IIeHUuA 3a7a4yM, a TaKKe KOJMYeCcTBOM IaMATH, Tpedylomieics Iasa
BBIIIOJTHEHUA AJTOPUTMA. :

Mpumep 5. VzBecTHO, YTO BO MHOTHX fA3BIKAX NPOrpaMMHPOBAHHUA /
HeT OIlepalliyd BO3BEAEHUS B CTENEeHb, U [03TOMY TaKO# AaJIrOpuTM
IpPOrpaMMHCTY HaA0 OHUcaTh camocTosaTeabHO. Onepanus BO3BeAEeHHA
B CTENeHb peajusdyercs depes omnepanuu ymuHo:keHus. C pocToMm Imoka-
3aTesid CTelleHW PacTéT KOJWUYEeCTBO Ollepaluil YMHOXMKEHH#A, KOTOphIe
BBINOJIHAKTCA AOCTATOYHO aoJsro. CrlnepoBaTesibHO, aKTyajleH BOIPOC O
cosnanuu 3(ppeKTUBHOrO aIropuTMa BO3BEJEHHUA B CTEINEHb.

PaccmoTpuM MeTon OBICTPOrO BBIYHMCJIEHWUA HATYDAJIbHOI CTeleHH
n BelecTBEHHOI'0 4uciia X, onucaHHbld B [IpeBHeit Muaum emé o
HaIme#d Sp.I.

1. BanumieM n B ABOMYHON cHCTEMe CUMCJIEHHI.

2. 3aMeHMM B 2TOH 3ammcu Ka)kayo eauHuny napoir 6yks KX, a
KaKAblid Honb — OykBoi K.

3. BeiuepkHem KpaiiHiol0 JeByio mapy KX.

4. TlonyuyeHHass CTPOKa, YUTaeMasd CJieBA HAMPaBO, OAET IMIPABUJIO
OBICTPOro BBIYMCJIEHHUSA x", ecam OyxkBy K paccmarpuBaTh Kak
oIepanuio BO3BelJeHHUA pPe3yJbTaTa B KBaapar, a OykBy X — Kak
onepanpi0 YMHOXEHHUs pesyJbTara Ha Xx. BHauyaje peayiasTarT pa-
BEH X.

Bocnosp3dyeMcsi 9TUM aJrOpuTMOM AJIS TOTO, 4TOOBI BO3BECTH X
B creness n = 100.
1. 100 = 1100100,.
2. Crpoum mnocieposarensHocTh: KXKXKKKXKK,
3. Briuépkupaem kpaitaono jgesyo napy EX: KXKKKXKK.
4. BeiumcasgeM HMCKOMOE 3HAYeHMe:
K: BosBecT: X B KBajpar (x2);
X: yMHOXHUTL peayasrar Ha x (x°);
K: BosBecTu pesysabrar B kKBazpat (x%);
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: BO3BECTH pesyabrar B ksaxpar (x!2);
! BO3BECTH peayabTaT B KBazpar (x2%);
! YMHOMKHUTH peayabrar Ha x (x2%);

! BO3BeCTH pesyabrarT B KBajapar (x50);
K: BosBectu pesyabraT B KBazapart (x1°0).

alaRala

MBI BBIYMCIHMINA COTYIO CTEIEHBb YMCJIA X 3a 8 YMHOMKeHHA. 910
3HAUYUTEJIbHO 3 eKTHBHee «IIPAMOJIMHEHHOTI0» AJrOPUTMAa BO3BEIEHU A
B CTeleHb, TpedOylomero 99 omepaunuii YMHOMKEHHHA.

CAMOE TIJIABHOE

ANropuTM — 3TO KOHEYHas CHUCTeMa IpaBuii, cOpPMYIHPOBAHHBIX
Ha fA3bIKe HCIIOJHUTENd, KOTOpas OIpeaesseT IIOCJeA0BATEeNbHOCTh IIe-
pexoia OT JOIyCTHMMBIX MCXOJHBIX JaHHBIX K KOHEYHOMY pe3yJbTaTy
u obsazaer CBOMCTBAMH IWUCKPETHOCTH, JeTePMHUHHDOBAHHOCTH, IIOHAT-
HOCTH, Pe3yJIbTATUBHOCTH, KOHEYHOCTH M MAaCCOBOCTH.

Hcnonrurenes ajiropurMa — 3T0 CyO’beKT HMIM yCTPOMCTBO, CHO-
coDHbIE NPAaBUJIBHO WHTEPIPETHPOBATH OMMCAHME AJITOPHTMA ¥ BBIMOJI-
HUTH COAepKaInuiica B HEM NepedeHb AeHCTBUM.

OpuH U TOT ’Ke aAJrOPUTM MOMKeT ObITh 3alIMCAH PA3HBIMU CIIOCO-
faMM: Ha eCTECTBEHHOM S3bIKe, IICeBJOKOJOM, C IIOMOMIbI0 OJIOK-CXeM,
Ha A3BIKEe IPOTPaAMMHPOBAHMA M T. I.

Ins sagaum, MMewIell aJropuTMHUYECKOe DelleHHe, MOXKHO I[Ipu-
AYMATh MHOJKECTBO pPa3JUYHBIX CHOCOGOB €€ perreHus, T. €. ajiro-
purMmoB. Teopus anaropuTMOB IIpefOCTABIAAET alllapaT aHaJ us3a pas-
JIMYHBIX aJrOPUTMOB pellleHus ONHOM U TOH ’Ke 3ajJadd, HA OCHOBE
KOTOPOr'o MOXKHO BbIOpaTh caMblil 3(M(deKTUBHbIH (HAWJIYYIOHiL) ajaro-
pHUTM.

ATOpATM COCTOMT M3 KomaHZ. KomaHma — 9TO OTAenbHAA HH-
CTPYKIMA B onucanum anropurma. Illlar anropurma — 3TO0 OTAedbHOe
Ae#icTBHE, KOTOPOe HCIIOJHUTE]b BBINOJHAET IO KomaHje. Beramcinm-
TEJBHBIM IIPOILECCOM, IIOPOMKAEHHBIM AJIOPUTMOM, Ha3blBaeTcsA IIOCIe-
JIOBATEJBHOCTh ILIATOB AJITOPUTMA, NPOMIEHHBIX IPU ero HCIOJHEHHH.

CJI03KHOCTE AJrOpUTMa — KOJIMYECTBO DJIEMEHTAPHBIX LIAroB (meii-
CTBUI) B BBIYUCJIMTEJIBHOM mpoiecce aroro anroputma. Hapaay co
CJIOKHOCTBI0 BaXKHOM XapPaKTEePHCTHUKON ajropurMma sasjiserca addex-
TUBHOCTbL. J(M(PEKTUBHOCTL OIEHUBAETCA KOJUYIECTBOM dJIeMEeHTApPHBIX
onepanuif, KOTopble HEOOXOAWMO BBINOJHHTHL AJA penieHus 3ajadu,
a Takske KOJUYECTBOM NaMATH, Tpedyioleilica AJd BBITIOJHEHUS aji-
ropuTMA.
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1.

2.

o =

Bonpocel n 3apgaHus

IlepeuncauTe OCHOBHBIE CBOHCTBA AJNOPUTMOB M IMPOUJIIOCTPH-
pyiiTe MX IpHMepaMu.

Tlouemy KyJIMHAPHBIH DELENnT IPHUIOTOBJIEHUS TOPTA HEJb3sd CUH-
rarp anroputrmom? Kakmmu cBoiicTBAMM aJirOpUTMa OH He 00Ja-
naer?

. Hepedopmynupyiite onucanue crocoba NpOBeAeHHA IIEPHEHAUKY-

JAApa K NpAMOHA B 3aaHHON TOYKe TakK, YTOObI OHO CTANO AJIro-
PHTMOM.

EcTh ABOE TeCOYHBIX uvacoB: Ha 3 W Ha 8 muuyr. [Qaa mpuro-
TOBJICHUA DJAKCHpAa OeccMepTHs ero HaJo BapUTh POBHO T MH-
HyT. Kak sro caenath?

Ipugymaiite cucremy komasg wucnoaxurens Kosaays. 3amumm-
Te ¢ UX TOMOINbIO ILJaH AeHCTBHIl MCHIOJHHUTENd IO IPUTOTOBJIE-
HHUIO 3JHKCHPA.

. Ucnonuurens Bhrumeamress IOJyYaeT Ha BXOJA [eJ0e YHUCJIO X

B MOKeT BBINOJHATL € HAM IpeobpasoBaHuUA II0 AJITOPHUTMY,
COCTOALEMY M3 JI060ro KoamdecTBa KomaHA: 1) mpubaBuTe 53
2) BeIueCTh 2.

CKOJNIBKO PAa3HBIX AJrOPATMOB, COCTOAIOMX U3 MNATH KOMaHI,
MOJKHO COCTABHTL HAJA sToro wucnojHuTenAa? CKOIBKO M3 HHX
OyAyT NPUBOAUTL K OJAWHAKOBBEIM pe3yJbTaTaM [IJIsd 3aZaHHOIO
upenaa x?

Kax w#3BECTHO, AJA KasKIOT0 WCIOJHHUTeNIA Habop JAOmyCTHMBIX
nmeiicTBUIT Bcerza OrpaHWYeH, WHAYE TOBOpPA, HE MOYKeT CyIIecT-
BOBATH MCIOJHHUTENHA, AJS KOTOPOro Joboe AeicTBHE ABIAETCH
ponycTuMbiM. J[OKasKuUTe 9TO yTBEep:KAeHue, MPEANOTI0XKUB, UTO
TAKOH HCIIOJHUTENb CYIIEeCTBYET.

IlepeuuciinTe M3BECTHBIE BaM CHOCOOBI 3alMCH AJTOPUTMOB.

IIpuBeauTe NpUMephl 3ajad ¥ ONTUMAJBHBIX CIOCOOOB 3aluCH
aJIrOPUTMOB MX pelleHHud.

. Ucnnonuurens ABTOMAT IIOJydYaeT Ha BXOJ UYeTBIPDEX3HAUYHOE YHC-

JIo. DTO umMcJa0 OH npeobpasyeT IO CJAEAYIOIIEMY aJIrOpUTMY:
1) BeIUMCASETCA CyMMa IepPBOM W BTOPOM Iudp uyucia;

2) BBIUMCJIAETCA CyMMa BTOPOM W TpeThed HHUMpP 4yucia;

3) BHIUMC/SARTCA CYMMa TpeTheil M 4YeTBEPTON HU@p UHCHIa;

4) U3 TOJYYEHHBIX TPEX wuwmcen (cymm) BeiGMpaerca U oTOpachl-
BaeTcs OJHO — He IIpeBHIIIAloNee ABYX APYTHX YHCEJ;

E LY
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AIO

) b

12,

13

14,
15

5) ocraBmIMecs JBa 4YUCIA 3aMMCHIBAIOTCH APYT 3a ADYIOM B TIO-
psake HeyOpIBaHUA 0Ge3 pasmeauTeseil.

Tax, ecim mexonmoe umeno 9575, To, mpeoGpasys ero, aBToMar

cospact cymmel: 9 +5=14, 5+ 7=12, 7T+ 5 = 12. Cymma, He

npeBeINaman AByx aApyrux, 12. Ocrasmwuecs cymmei: 14, 12,

Pesynprar: 1214.

OnummTe cucTeMy KOMaHZ 9TOrO MCIIOJHUTEJA.

MoryT nu pesysbraroM paboThl 9TOTO MCIOJHUTENS OBITH UHCIA

1610, 1010, 1019?

YKaxuTe MUHMMAJBHOE ¥ MaKCHMAJIbHOEe 3HAYEHHS DPE3yJIbTATa

paboTel dTOTO MCIOTHUTENA.

IIpu obpaboTke HEKOTOPOro yMCIa X ABTOMAT BHIAAST DE3YJILTAT

1418. VkakuTe HaMMeHbIlee X HauOOJbIlee 3HAYEHHA X, IPU

KOTODPBIX BO3MOXKEH TAKOM pe3yJbTar.

[ToaroToBeTEe KpaTKOE COOOIIEHME 00 OXHOM H3 YUYBHBIX (A. Ter0-
punr, 3. Ilocr, A. H. Konmoropos, A. A. MapkoB u ap.), BHéC-
IIUX BKJAJ B Da3BUTHE TEOPHUH AJIIOPUTMOB.

B uém orsmume mara asropurMa or KoMmaHAbl anropurma? Ilpu-
Be/lATEe IpPHMEp.

Yro Takoe caokHOCTL ajropurma? OT uYero OHa 3ABUCHUT B HAHU-
Gonbineit cremesun?

ITogcunraiiTe CHOMKHOCTL AJrOPATMA [EPEMHOMKEHHA IBYX HATY-
PANBHBIX YHCEJ «CTOJOMKOM» IIPDM YCJIOBHUH, UTO ONHO M3 HUX
COCTOMT M3 71, & BTOPOE — M3 M HECATUUHBIX IHUDP.

Kakoit anropurm cumraercsa addeKkTuBHBIM?

ITocTpoiiTe addeKTUBHBIN AJNrOPUTM BO3BEJEHUH UHCJIA X B CTe-
ness n = 152.

§ 6

AnropuTtMmnyH4ecKue CTpPyKTypbil

Bue saBucummocTH OT BHIOpaHHOM (DOPMBI 3aIUCH BJI€MEHTADHbBIE

Iaru ajaropurMa oO0beIMHAIOTCA B aJTOPHTMHUYECKNE KOHCTPYKIIMH
(CTPYKTYPEI): IIOCIEAOBATENbHBIE, PasBeTBJIAIONAECH, IHKIAYECKUE,
BCIIOMOTaTeJibHbIe M peKypcuBHble. [lasa sanmcu awoboro ajaropurma
AOCTATOYHO TPEX OCHOBHBIX AJITOPUTMHUUYECKHX CTPYKTYP: NOCIEN0BA-
TeJIbHOM, Pa3BETBIAAIOIIENHCA, MUKJINYECKOH,




AnropurMmuyeckKue CTpykTypbl

6.1. MNocnepoBarenbHas anropuTMuyYeckas KOHCTPYKUus

ANrOPUTM peanu3oBaH 4epe3 MocnefoBaTesibHyl0 anropuTMU4EecKylo 0
KOHCTPYKUMIO, ECNIM BCE KOMaHAbl anroputma BbiNOSHAIOTCA OAVH pas,
NPU4EM B TOM NOPSAKE, B KOTOPOM OHW 3anuCaHbl B TEKCTe NporpaMmbl.

Ipumep 1. AIropuT™, peajM3OBaHHBIN Yepes IOCTeNOBATeIbHYIO Vi
aJITOPUTMHUECKYIO KOHCTPYKI[MIO, IpPeJCTaBjleH OJOK-CXeMoi Ha pu-

cyuke 2.4.

REZ :=X*X

REZ := REZ* REZ

REZ := REZ * REZ

REZ:=REZ* X

Puc. 2.4. IlocnegoBarenbHas AJIrOPUTMHUYECKAA KOHCTPYKIIHA

BbisicHUTE, Kakylo 3agady peluaeTt aToT anropuTtm. Hemy paBeH pesyiib-
Tar paboTel anroputma npum x = 27

)

IIpumep 2. M3 xypca MHGOPMATUKU OCHOBHOM IIKOJIBI BaM 3Ha- %
KOM MCHOJIHATEeJb BBIUMCIWTENb, BBEIIOJHAOIHNA TPOTPaMMBbl JIMHEH- &
HOit crpyKTyphl. Ero cucrema KOMaHA MOKeT cOAepyKaTh JBe W Ooiee

KOMAHIBI C HMCHOJIB30BAHHUEM apn@me'rmecnnx ouepauni'rl.
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Ilycts menonuuTenb BEIMHMCIMTENs MOMKET BBIIOJTHATH CJEAYIOIIHE
KOMAaHJBI;
1) npubass 2;
2) YMHOKBb Ha 3.

ITogcunraem, CKONMBKO DAaSHBIX NPOrPAMM, COCTOSIIIUMX H3 TPEX
KOMaHJ/[, MOKHO COCTABUTh JUIA ITOTO WCIOJIHHUTEJS, M BLIACHUM YuC-
JIO Pa3IMYHBIX 3HAYEHWH, KOTOpEIe OyAyT MOJYyYeHBI B Pe3ybTaTe HX
HCIOJIHEHUA IIPH HAYAJIbHOM 3HAYEHUH 2.

Tak Kak Kam/Iyl0 M3 KOMaHJ Bbl MOJKeTe BHIOpATH OJHHM U3
ABYX BapHUaHTOB, a BCEro KOMaHJ, B IporpaMMe TpH, oO0Iee 4YUCJIO
IpOrpaMM HaxoauTcsa Kak N = 23,

Ilna ymoGerBa moMCKa YMca PasHBIX BAPDMAHTOB 3HAUEHUH, KOTO-
pbie OyAyT IOJIyY4eHBI IO STUM IPOrpaMMaM, COCTABHM JEPEBO pelie-
Hu# (puc. 2.5). B ero kopueBoit Bepmuue (0-if ypoBeHB) samuchiBa-
eTcd HayajabHOe 3HadYeHWe. BeTBu JepeBa COOTBETCTBYIOT KOMAHIAM:
JieBble — IIepBOM, NpaBble — BTOPOil. B Kakaoil BepiImHe nepesa
1-ro, 2-ro mT. 1. ypoBHe#l sanmuchIBaeTCA pPe3yJIbTAT, IOJYYeHHBIH
nocjie NpUMEHEeHWs KOMAaHALI K YHCIAY U3 BepUIMHBI-TIpeaka. IlyTe
K KaKJOH M3 BepIIMH COOTBETCTBYET IOC/IEeJ0BATENBHOCTH KOMAHI
(nporpamMme) nna NOJMyYEeHUs 3HAYEHUA, HAXOAAIIErOCA B BEPIIMHE.
Takum ob6pazom B BepmimHax N-ro ypoBHS OYAYT 3alMCAHHBI DPE3yiIb-
TAThl IIPOTPaMM, COCTOAIIAX M3 N KoMaHI.

B mamem npumepe Bce 3HAYEHHSA B BEPIIMHAX TPETHErO YPOBHA
pasnuuHbl. MHOrIa 3HaYeHHsA B BepPIIMHAX OJHOTO YPOBHA COBIAAAIOT.
MosHO ckasaTb, YTO B OOINEM CJIy4yae UMCJIO PA3JMYHBIX 3HAYEHUH
Ha YPOBHE He IIPeBbIIIaeT YHCJIA ero BepIlvH.

YpoeeHs 0

YposeHs 1

Puc. 2.5. Ilpumep gepeBa pemieHuii
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Homep YpoOBH#A, Ha KOTOPOM BII€pBbI€ ITOSABIAETCA HeoOXoAUMOe
YHCJIO, PAaBeH MUHHMAJIbHOMY KOJHYECTBY KOMAaHJ AJA ero mnoJjyde-
Hug. B HameM npuMepe YMCJO 8 3anMCAHO B BepIIMHAX 2-TO U 3-TO
ypOBHEii, caeAoBaTeJbHO, MUHHMAJBHOE KOJIUYECTBO KOMaH/ AJA ero
IOJIYYEHUS PABHO JABYM.

Jlns onpejie/ieHUss KOJWYECTBA IPOTPAMM, C HOMOINBIO KOTOPBIX
Tpebyemoe 4YMCJIO IIOJydaeTca M3 3aJaHHOI0, MOXKHO IOACYHUTATE KO-
JAMYECTBO BepLIMH JepeBa, B KOTOPBIX 3alHucaHO Tpefyemoe 4YmCIIO.

Moaymaiite, noYemy npu 3ajaHHbIX YCNOBUAX CyUIECTBYET TONbKO ABe Q
nporpamMmsl ANs Nony4eHns u3 yucna 2 yucna 8.

Eciu KOJIUUECTBO YPOBHEH BepIIMH B Je-
peBe pelmeHMii NpPeBBINIAET YeThbIpe, TO CTPOHMTH °
Taxoe AepeBo HeynobHo. Tak ke Kak M B CIy-
yae, KOrjla CHCTeMa KOMAaHJ| HCIOJHHTEIS CO-
CTOMT U3 TPEéX u Dojlee KOMaH[. °
Jlna HeKOTOpPLIX 3aj1a4y yiobHee CTPOUTH
ofpaTHOEe JePEeBO DpelIeHUH: KOMAaH/bl HCIOJ-
HUTEJIA MEHHAIOTCA Ha «00paTHbIe», ITYTH CTPO- ° o
ATCA OT pe3yJbTATA K HAYAJIbHOMY 3HAYEHHUIO.
Ha pucyske 2.6 moxasaH IpUMep IOCTPOEHUSA
obpaTHOro Jepesa pemeHHil (u3 yucyaa 8 moay- e
uyaeM uHcao 2; KomaHawl: 1) Berutm 2; 2) pas-
Aend Ha 3). Puc. 2.6. Ilpumep
Dror npuéMm ymoOHO HCIOJB30BaTh, KOTJIA  o6paTHOrO nepesa
ofpaTHble KOMAHIBI HENPUMEHHMBI KO BCEM  pemeHui
BepIIMHAM.

6.2. AnropurMmM4Yeckas KOHCTPYKUWS «BeTBJIeHUe»

ANrOpUTM peann3oBaH Yepes anropuTMMUHECKYI0 KOHCTPYKUMIO «BeTB- 0
NeHue», ecnv OT BXOAHbIX JAHHLIX 3aBUCUT, Kakme KOMaHAbl anroputma

ByayT BLINONHATECH. [PU KAXA0M KOHKPETHOM Habope BXOAHbIX OaHHbIX
anropuTMMYEcKas KOHCTPYKUMS <«BETBNIEHME» CBOAUTCS K BbINONHEHUIO
NnocnenosaTenbHOR anropuTMUYECKON KOHCTPYKLMK.

IIpumep 3. ANropuT™M, peajn30BaHHBIA dYepe3 aJIrOPUTMUYECKYIO
KOHCTPYKIIMIO «BEeTBIIEHUE», MpeAcTaBieH OJIOK-CXeMOW Ha PpHCYH-

Ke 2.7.
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( Hayano )

[/
i i

X<
Aa Her
Aa
Y=-X
Yi=-1 Y=X-5

(7
( KoHey, )

Puc. 2.7. AnropurMudecKkas KOHCTPYKIUSA «BETBJICHHE»

Q BoisicHuTe, kakyio 3apayy pewwaer ator anroputMm. K kakoit nocnepno-
BaTENbHOW aNrOPUTMUYECKOA KOHCTPYKUMM CBOAWTCHA 3Ta Pas3BETBASAIO-
LWAACH KOHCTPYKUMSA MNpu:

1) x=-10;
2) x=2;
3) x =107

6.3. Uuknuyeckas anropMrmMuyeckas KOHCTPYKUUS

0 ANropuTM peanna3oBaH C UCMONb30BAHUEM LMKIMYECKOWH anropurmm-
4YecKON KOHCTPYKUMM, €C/iM Hekas rpynna noapsis WMayLmx LWaroe an-
ropuTMa MOXET BbINOMHATLCA MHOMOKPaTHO B 3aBUCUMMOCTM OT BXOOHLIX
AaHHbIX. JI0Gas UMKAMYECKas anropuTMUYECKas KOHCTPYKUMSI COAepXUT

B cebe 3neMEeHTbl anropUTMUYECKOR KOHCTPYKLIMM «BETBAEHUE.




AnroputMuvecKne CTpPyKTypbi

Ilnknauyeckas crTpykrypa (mukia) obecrieduBaeT MHOTOKpPaTHOE
BBINTOJIHEHHE OJHHMX H Tex ke xKomaHa. CyljecTByeT HECKOJIBKO pas-
HOBHMHOCTEN IHUKJIMYECKHX CTPYKTYP: LUK C IpeaycaIoBueM (IIHKJI-
MOKa), IHUKJ C IOCTYCJOBHEeM (IMKJI-A0), LMKJ ¢ napamerpom. Jlio-
6ad HUKINYeCKas CTPYKTypa COCTOMT M3 JABYX dYacTel — 3arojioBka
1 rtena unukiaa. IlociefoBaTeNbHOCTH KOMAH[, HOBTOPAIOIIYIOCHA IIPH
BBINIOJTHEHUH IIMKJIA, HASBIBAIOT TEJIOM IHUKJA. 3aroJIOBOK OIpeesser
KOJIMYeCTBO IIOBTOPeHMi Tena nukiaa. Ha pucynke 2.8 mpeacTaBieHBI
GJIOK-CXeMBI IIMKJAa ¢ IPEeAYCIOBHEM H IIMKJA C IapaMeTpPOM.

Het
<Ycnosue>
Aa
<KomaHnpgbi> <KomaHgpi>

Puc. 2.8. Brok-cxeMsl IMUKJIORB

IIpumep 4. Hcnoaaurens PenakTop mojay4aer Ha BXOJ CTPOKY
nudp m npeobpasyer e€. PegakTop MOMKeT BBIIOJHATH JBe KOMAaHILI,
B KOTOPBIX IapaMeTphl U W w 0003HAYAIOT LENOYKH Hudp.

Komanza mamuiocs (v) nmposepseT, BCTpedaeTcs JIM IEIOYKa U B
cTpoke mcnosHHUTeNnda PemaxkTop. Ecim oHa BcTpeuaercs, TO KOMaHAa
BO3BpAIllaeT JIOTHYECKOe 3HAUYEHHEe <«HCTHHA», B IIPOTHBHOM CJIydae
BO3BpAlllaeT 3HAYEHUE «JI0XKb». CTPOKA NPH 3TOM HEe H3MEHAETCH.

Komanna samenuts (v, w) 3aMeHseT B CTPOKe NepBOe CJeBa
BXOJKJ€eHHE IENOYKH U HA MEmouYKy wW.

Jlana mporpamMma [jid ucnojHutens Pemaxktop:

HAYAJIO
IIOKA mamutocs (333) WKW mauuiocs (22)
ECJIH manurocs (333)
TO samenunTs (333, 2)
UHAYE zamenuts (22, 3)
KOHEI[ ECJIA
KOHEI] TTIOKA
KOHEIL

QN
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BriacauM, Kakadg CTPOKA IOJAYYHTCSA B pe3yJbTare NpUMeHeHHS
IpHUBEEHHON BhHINIE NPOrpaMMbI K CTPOKe, cocrosAmeir ma N moapss
uaymux uudp 3 npu:

1) N = 21;
2) N = 25.

ITyers N = 21. Hcnonsutenes PegakTop HauuHaeT paboTars co
CTPOKOM, COCTOANIeH M3 OZHUX TONBKO Hudp 3: mneppuie Tpu nud-
pBl 3 cpasy :Ke zaMeHATCA HuMPOA 2, craeayiomime TpH LUADPH 3
TOKe 3aMeHAOTCA IMOPoil 2, moaydeHHBIe ABe UU(PEI 2 3aMEHSAITCA
mudpoi 3. Ilocie sroro Mel (hakTHUYECKH BO3BPAIAeMCH K HCXOJHOM
3azjave, KOTOPYK JOJIXKHBI DPEIUNTH AJA cTpoku u3 16 (21 -3 -3 + 1)
NOAPSAJ UAVIIUX TPOeK:

[ 3" 8] 82388382383 3848%8..
Ly2[3 3 3] 333333333333..

Ly[2 2]sssss83333833.,
L) 3333333333333..

MoO3KHO CKasaTh, UYTO NPHA KayKAOM IOBTOPEHHMH OIMCAHHBIX BBILIE
JeHCTBUH W3 MOCJeZ0BATEJBHOCTH BBIUYEDKHMBAETCHA IO IATH LUDpP 3:

21[3] — 16[3] — 11[3] — 6[3] — 1[3] nuu 3.
IIyers N = 25. Torpa:
25[3] —» 20[3] — 15[3] — 10[3] — 5[3] — 1[2]2[3] mwam 233.

Hrak, MOMKHO BBIYEPDKHBATH W3 IIOCJIENOBATEJBHOCTH IIO IATH
nudp 3, HO TOJBKO IIPH YCJIOBMH, YTO B Hel ecTs mecrs u Oosee
UAYIIAX TOAPAA TPOEK.

CamMocToATeNnbHO OnpeaenqTe, Kakas CTpovka Nnoay4uTcs B peaynsrare
NPUMEHEeHUs NPUBEAEHHON BbILE MPOrpaMmbl K CTPOKE, COCTOAWER 13
22, 23 n 24 nogpsag uaoywmx ungp 3.

Takum ob6pazom, MOKHO CcHOPMYJHPOBATE CJIeAYyIOIIee IIPABHJIO
npeobpaszoBaHusa cTPOKH m3 N moapsajn MAVILUX OUudp 3, COOTBETCT-
BYIOIIlee IIPUBEAEHHOMY BBILIE AJITOPHUTMY:

1) ecim N mod 5 =0, To N := 5, unaue N := N mod 5;
2) MCIIOJIHUTEL MCXOJHBIA AJTOPUTM JJIA CTPOKH, cocTodAlieidr us N

MOAPAL HAYINUX IUpp 3.
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Onpepenute, Kakas CTPOYKA MOMAYYMTCH B Pe3ynsTate NpUMEHEHUs @
NnpUBEAEHHOW Bbille NporpamMmbl K CTPOKe, coctodAwen na 2017, 12 345
noapsa voywmx umdp 3.

OnpepenvTte, Kakasi CTPOuYKa MONYYATCH B Pe3ynbTate NpUMeHeHUs
NpuBeEHHON Bbile NporpaMmmbl K CTPoke, coctosulen us 2015, 12 347
noapsa nayuwmx umop 2.

IIpumep 5. AJaropuT™Mbl, peajM30BaAHHBIE 4Yepe3 IHUKJIMYECKYIO
AJITOPUTMHUYECKYI0 KOHCTPYKIIHIO, IIPEeACTABJEHBLI OJOK-cXeMaMH Ha
pucyHke 2.9.

Hauano

1]
“' ]
|

A:=0
S:=X mod 10
A=A+1
|
§:=8+B
| X:=X div 10
X:=X div 10
la Aa
Hert Hert

Puc. 2.9. [ukinueckas ajlropuTMuueckas KOHCTPYKIHS
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WNaBecTHO, 4TOo X, A, B, S — uensie nonoxurensHsele 4Yucna. BeisicHuTe,
Kakylo 3agadyy pelaeTr Kaxabld U3 anroputMoB Ha pucyHke 2.9.

M3BecTHO, 4TO NpuM HEKOTOpOM X peaynsbtatom paboTel U Nepeoro, u
BTOPOro anropuMTMOB ABSIETCA 4YMcno 3. Ykaxute Bce 3Ha4deHus X, npu
KOTOPbIX BO3MOXEH TakoW pe3ynbrar.

CAMOE [ITIABHOE

Bre saBucmMocTH OT BeIOpaHHOM (QOPMBI 3alHCH 2JeMEHTapHbIe
IIard aJropuTMa OO0beAHHAIOTCA B AJITOPUTMHYECKHE KOHCTPYKIIHMH
(cTpyKTypHBl): mOCHeAOBATEJ/IBHBIE, pPa3BeTBJAIOIINECH, IHUKJINYECKHe,
BCIIOMOTaTeJibHble M peKypcuBHBIe. A sanucu Jr06oro ajropurMa
JOCTATOUYHO TPEX OCHOBHBIX AJTOPHUTMHUYECKHX CTPYKTYpP: IIOCJEI0Ba-
TEJBbHOU, Pas3BeTBJIAKINENHCHA, LUKINIYECKOI.

ANropuTM peasim30BaH Uepe3 IMOCJEAOBATEJNLHYIO AJIropUTMHUYe-
CKYI0 KOHCTPYKIIMIO, €CJH BCe KOMAHALI aJrOPUTMa BBINOJHSAIOTCS
OAWH pas3, NPUYEéM B TOM MHOpPSAJKe, B KOTOPOM OHH 3allMCAHBI B TeK-
CcTe TPOTrpaMMBI.

AnroputrM peajn3oBaH dYepe3 AJI'OPUTMHYECKYI0 KOHCTPYKIIMIO
«BETBJIEHHE», €CJIM OT BXOAHEIX NAHHBIX 3aBUCHUT, KaKue KOMaHJIbI
anroputMa OGYAYT BBIIOJHATHCA.

AJITOpUTM peasiM30BaH C HCIOJL30BAHUEM IUKJINYECKON airopur-
MHAYECKOH KOHCTPYKIIMHM, €CJHM HeKas Tpynna NoApAN HAVIIUX Ia-
OB AJIOPHTMAa MOKET BBLINIOJHATHCA MHOTOKDATHO B 3aBHCHMOCTH OT
BXOJHBIX JAAHHBIX.

Bonpocbl u 3apaHusa

1. Kakaa ajaropuTMuvecKas KOHCTPYKIIMS HasbIBaeTcd IIOCJefoBa-
TeJbHOM?

2. Ilers mpurjaamésH B rocTd K OJHOKJACCHUKY Bace, :XuByliemMy
B KBaprupe No¢ 362 ImecTHAZIATHATAMKHOIO JIECATHUIIONBE3AHOTO
noma, Ilersi 3a0bljI, B KAKOM IOABbe3Ze M HAa KAKOM 9TaKe KMBET
Bacsa, HO 3HaeT, UTO B JIOME Ha KaX/J0il JIeCTHUUYHOH mjIoImmanke
no 4 xsaptupsbl. ITomorure Ilere y3HaTh, B KaKOM HOABe3le H
Ha KaKOM JTaKe HaAXOOHUTCA HYYKHas €My KBapTupa.

3. Kakaa airopuTMuueckass KOHCTDPYKIIUA Ha3bIBAETCSH BeTBJIEHU-
em? Kak oHa cBsizaHa ¢ mocJjeaoBaTelIbHOU?

4. Kaxk Ha Osok-cxemax maobparkaercs mnojHoe BeTBiIeHue? Hemon-
HOe BeTBJeHue?

5. ABTOMAT IO TIpojaske HANMTKOB MMEeT TOJBKO JBe KHONKH (A m
B), HO pAoJKeH TpojaBaTh 4 HAMUTKA: TOpAYMi Kode, ropadui
uyait, XOJOAHBIA #AOJOYHBIA COK M XOJIOJHYIO TasupoBry. Ilpen-
cTaBbTe B (bopMe OJIOK-CXeMbI AJropuTM paboTel TAKOrO aBTOMATA.




3anucb anropuTMOB Ha si3blKax NMporpaMmMupoBaHuUs §7

6. PaspaboraiiTe U cocraBbTe B CJIOBECHOH (hopMe HHCTPYHKIHIO A
IIKOJBHOTO OXPAHHMKA: B KaKOM TOCJHeJ0BATEJIBHOCTH WU UYTO OH
JOJI3KeH NpPOBEpPATH (HaJIWuyWe MPOIycKa, cooTBeTcTBHE (doTorpa-
¢unu, ecTh JU CMeHHas OOyBbL W T.II.) U KaK pearupoBaTh Ha
BBIIBJIGHHEBIE HADPYINEeHHUA (BBI3BATHE MHJIHUINIO, OTIPaBUTHL J0O-
MO, chesaTh 3aMeyaHue, HO MPONYCTHUTh, M T. O.).

7. Kakasi anropuTMudecKasi KOHCTPYKIMSA HAa3blBAeTCHA IHKJIUUYe-
ckoi? Kak oHa cBA3aHa ¢ BeTBJeHHEM?

8. Bogurens aBrobyca, B koropom K wmecr, npogaér OGmiersl u 10
OJJHOMY NPONYCKAaeT Hacca)XupoB B aBrodOyc. OH moJKeH 3aBep-
IMUTH TOCAAKY M yexarTh Jubo Korja B aBTobyc BOWIYT BCe e-
Jawpomue, aubo Korjga Bce Mecrta OyayT 3aHATHI. CocTraBbTe airo-
PHUTM AeHCTBUN BOAUTENA.

9. Ucnonunrens PemaxkTop moayuaer Ha BXOJ CTPOKY Ludp U mpeod- O
pasyer eé. PelakTop MOKeT BBINOJHATHL ABe KoMmaHAbl. KoMarzma
Hauiock (v) IpoBepsier, BCTpedyaeTcs JU IEeNodKa U B CTPOKe,
IOJaHHON Ha BXOJ McnosiHuTensa. Komanna samenuts (v, w) 3a-
MeHJeT B CTPOKe IIePBOE€ CcJieBa BXOJKAEHHEe IeNOYKH U Ha Ie-
nmouky w. laHa mporpamma AJjA HCIOJHHTeNsA PexakTop:

HAYAJIO
ITOKA mamuocs (33) MJIM mamunock (22)
ECJIN uamiocs (33)
TO samenurs (33, 2)
HWHAYE zamenuTts (22, 3)
KOHEILL ECJIH
KOHEIL IIOKA
KOHEI]
Kakas cTpoka IOJYyYUTCSI B pesyJbTaTe IMPUMEHEHHS IPHUBENEH-
HOM BBINIE NPOrpaMMbI K CTPOKEe, COCTOAIIel Ha3:
1) 500 uaymux noapax uudp 3;
2) 500 nayumux moxpanx nudp 2;
3) 300 maymumx mozpsanx nudp 3 u caeayviommx z3a Humu 200
HAYIOUX OOApAn mudp 2.

8§ 7
3anucb anropuTMoB
Ha fI3blKax NPOrpaMMupoBaHng

fseik mporpamMMupoBaHuss — (opMaabHad 3HAKOBAA CHCTeMa,

npejHasHaueHHad JIdA 3alHCH KOMIOBIOTEPHBIX IIporpamMM.
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KoMneioTepHyI0 IpOrpaMMy MOKHO CYHMTATH IOCJAEA0BATEIBLHO-
CTBHIO CTPOK CHMBOJIOB HeKoToporo ajdgasura. CoBpeMeHHEBIE CHCTEMEI
IpOrpaMMUPOBAHUA JONYCKAKOT HCIOJIL30BAHWE BU3YAIBLHBIX AJIeMEH-
TOB (OKOH, MKOHOK H JIp.) JJISi IIOCTPOEHUA IIPOrpaMM, B YACTHOCTH
AJs co3naHWa WHTepdeiica moab3oBaTens. Taxoe ImporpaMMHpOBaHHE
HaB3bIBAIOT BU3yaJbHBIM. TeM He MeHee OCHOBHAs, AJIFTOPUTMHUYECKAA
4acTh JI000H NpOorpaMMbl CTPOUTCH C HCIIOJbB30BAHMEM CHMBOJIBHBIX
CpeacTB.

B ocHOBHOII mIKOJIe BBl MO3HAKOMMHJIMCH CO IIKOJBHBIM AJIPOPHT-
MudecKuM sf3piKkoM HKyMup m #A3BIKOM nporpaMmmupoBanus Pascal
(ITackane). B 11 xaacce MBI mOpoZo/KuM paboTraTs € A3LIKOM
Pascal.

M JKenarensHo ycTaHOBUTbL Cpely NporpaMMupoBaHUs Ha Baill AOMAaLLHUA
KOMMbIOTEP.

Bce anroputmbl, npeacraBneHHble B 9ToM yyebHuke Ha s3bike Pascal,

Bbl MOXETe 3anMcbiBaTb W Ha NOOOM OPYroM MHTEPECYIOLLEM Bac A3blke

nporpaMmMmMpoBaHus.

Cpena nporpaMMWpOBaHuA Cai’t;;;cn:;r:::;:‘nuu
Pascal ABC.Net http://pascalabc.net
Komnunstop Free Pascal http://freepascal.org
Cpepa paspaboTtku Lazarus http://lazarus.freepascal.org
¢ komnunaTopom Free Pascal
WHTepnpetatop Python http://python.org

7.1. CTpyKTypHas opraHu3auus OaHHbIX

HWadopmanusa, npejcraBjleHHas B BujJe, NPUTOJHOM AJIA aBTOMAa-
TU3UPOBAHHON 00paboTKM, HasbiBaeTcsa AaHHBIMU. HommeioTep ome-
pupyeTr TOJNBKO OJHUM BHUAOM JAHHBIX — OTAEJIBHBIMU OHUTAMH, HJIHN
neomuHbiMu mudpamu. [Ipuyém on paboraeT ¢ 3THMH [JAaHHEIMH B
COOTBETCTBUM C HEU3MeHHBIM Ha0OpOM aJropuTMOB, KOTOpBIE OIIpe-
JINSAIOTCA CHCTEeMON KOMAHI LEHTPAJbHOTO IIPOIEeccopa.

3ajaum, KOTOPbIE PEIAKTCA ¢ IOMOIIBIO KOMIBIOTEPa, PENKO BhI-
pasxaimorca Ha fA3blKe OmroB. Kak mpaBujio, JaHHBIE HMEIOT (opmy
qHCe, CUMBOJIOB, TEKCTOB M 0OJiee CJIOIKHBIX CTPYKTYD. AJIPOPDHTMEIL,
coazaBaeMble A 0OpabOTKH 9THX JAHHBIX, YUYHTHIBAIOT UX CTPYK-

TYypy-
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Mop, CTPYKTYpOl AaHHbIX B O6LWEM Cciy4ae MOHUMAOT MHOXECTBO ane- 0
MEHTOB AaHHbLIX U MHOXECTBO CBSA3EN MEXAy HUMMW.

Pa3auuyamT OPOCThIE M CJIOMKHBIE CTPYKTYPBI HAHHBIX.

IlpocThie CTPYKTYPBI MAHHBIX He MOIYyT OBITH pasjejieHbl Ha
cocraBHBIe UacTH OoJbine, yem Our. K HHM OTHOCATCA YHUCIOBHIE,
CHMBOJIbHBIE, JIOTHYECKHe W apyrue jaHHble. IIpocTbie CTPYKTYPBI
JAHHBIX CJYKAT OCHOBOH [JIs IOCTPOEHHS CJIOMKHBIX CTPYKTYP JaH-
HBIX — MACCHBOB, CIIMCKOB, rpadoB, ZepeBbeB M Ap.

B s#A3bIKaX IPOrpaMMHDPOBAHUSA MOHATHE «CTPYKTYPhl JaHHBIX»
TECHO CBA3aHO C NOHATHEM «THILI JaHHBIX». Jl0Oble JaHHBIE, T. €.
KOHCTAHTBI, IePEeMeHHbIe, 3HAYEHUA (PYHKOUNA MM BbIDayKeHusd, Xa-
paKTepMsyiTCA CBOMMH Tunamu. MuHpopMamumsa M0 Ka)KJAOMy THIY
OJHO3HAYHO OTpejlesdeT:

1) MHOKeCTBO [OONYCTHMMBIX 3HA4YEHHUIl, KOTODbIE MOXKeT HMMeTh TOT

MJIM MHOM O00BEKT OIMCHLIBAEMOI'O THIIA;

2) MHO’KECTBO JIONIYCTHMBIX OIepamuii, KOTOpble NMPHMEHUMBI K 00b-
eKTy OIMCHIBAEMOTO TUIIA;
3) 00BEM BBIZEIEHHON INaMATH AJA XPaHEeHHs MAaHHBIX YKa3aHHOTO

THIA.

HekoTtopsle npocTsie THIBI JAHHBIX s3bika Pascal mpusenenbl Ha
puc. 2.10.

MpocTbie
TUNbI
|
| | | |
Noru4eckunia CUMBONBHBLIA
boolean char Yucnoesle
1 bant 1 Gaiit
|
| |
uensle BELLECTBEHHbIE
integer l- real
2 baitta 8 Baint

longint
4 Baiita

Puc. 2.10. Hexoropsle npocThbie THIBI JaHHEIX sisbiKka Pascal
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7.2. Hekortopbie cBegeHUsa O fi3biKe

nporpammuposaHua Pascal

OCHOBHBIMHU 2JIEMEHTAMM S3BIKA Pascal

ABJAKTCH:

* andaBur A3biKa (MaTuHCKHe OyKBBI, apabCcKue IHQPHI, CHEIHATb-

HbI€ CHMBOJIBI);

- CJIYJ'KGGHHE CJIOBa, 3HAYEHHE KOTOPBLIX B A3bIKEe HNpOrpaMMHpPOBA-

HHUSA CTPOrO ONpe/ieliIeHo;

¢ IIOCTOAHHBIE M IepeMeHHbIe BeJIMYMHEI;

* gHaku omepamuit (rada. 2.2);

¢ cTaHJaApPTHBIE (PYHKIIHH;

® BBIDAYKEHU;

¢ onepaTopsl (A3BIKOBBIE KOHCTPYKIIUU,
nporpaMMax 3allUCBIBAIOTCA JIeHCcTBHA,
HBEIMH B IIpoOIecce pelleHus 3ajadu).

C IIOMOIIBI KOTOPBIX B
BBIIIOJIHAEeMEBIe HajJ JaH-

0 Bce BenuuuHbl UMelnT umeHa (ugeHtudukaropsl), dopMmupyembie Mo

onpenenéHHbiM npaBunam:

® UMS MOXET COCTOSITb U3 ByKBbl WU MOCNEAOBATENbHOCTU OYKB NaTH-
ckoro andasuta, uMdp M CUMBOSA MNOOYEPKMBAHUA, HO HAYMHATLCH
Takaa nocnefoBarefibHOCTb A0SXKHA C OykBbl WAM CUMBONA NOAYEp-

KUBaHWA;

® xenartenbHo, 4Tobbl nms oTpaxano CMbICN BEMWUYUHDI;
¢ UMA He A0MKHO coBnagartb HW C OAHMM U3 3ape3epBUMPOBAHHLIX COB.

Onepauum B A3bike Pascal

Tabnuua 2.2

ApudmerHueckue omepamun

Onepauuu OTHOMEHHNT

+ Crnoxxenue

= | PaBsHo

— | Beruuranue

<> | He paBHO

* | YMHOMKeHHe

> Boasire

/ | Henenue

< Mespie

div | Ilenouncnennoe aenenue

<= | MeHbllle UJIH DPaBHO

mod | OcTaToK OT LEeJOYMCIeHHOTO AeJIeHHA

>= | BoJbllle WJIH PaBHO




3anuch anropuTMOB Ha f3bikax NporpamMmmuvpoBaHuns §7

Orxonvanue maba. 2.2

Jlornueckue onepamuH CrpoxoBbie oOnepamnuu
not | Jlormueckoe oTpHUIlaHHE + | Cuenyenue
(npucoeguHEHHE)

and | Jlormueckoe W

or | Jloruueckoe WUJIN

xor | Uermouaomee WJIH

Bripaskerue — 9T0 (HOpMyJia, IO KOTOPOI BBEIYMC/IAETCHA 3HAYEHHE.
BhIpajkeHne MOKeT COCTOATH M3 ONepaHfoB (KOHCTAHT, NEePeMEHHBIX,
CcTAaHAAPTHBIX (YHKIMI), 3HAKOB ONEpParuil M KPYTJIbIX ckobok. Bripa-
JKeHUA BAIMCHIBAIOTCA B CTPOKY; 3HAKH OIlepaluii He MPOIyCKAaIoTCH.
IMopAAOK BBHINOJHEHUS OIepanuil ompeeadercs ckoOKaMu U IIPHO-
purerom omepanuii (Taén. 2.3). Onmepanuu OAWHAKOBOrO HPHOPUTETA
BBITIOJIHAIOTCA CJieBa HaIpaBO, eCJId NOPAJOK BBINOJHEHU A HE 3aJaH
SABHO KPYIJLIMH CKOOKaMu. Buruucienne BHIPAXKeHHs C BJIOMKEHHBIMHI
CKOOKAMYU HAYMHAETCHA C BHYTPEHHMX CKOOOK.

Tabnuua 2.3
MpuoputeT onepaunin B aA3bike Pascal
IIpnopurer Onepauusa
1 not
2 * /, div, mod, and
3 +, —, or, xor
4 =, <>, >, <, >=, <=

Ilporpamma Ha A3bike Pascal mmeer cieAyiOulyi0 CTPYKTYPY:

program <mMA NPOTPaMMBL>; i 3aroJIOBOK NPOrpaMMBbI

Biok onucaHuUsA MC-
MOJIB3YEMBIX TAHHBIX

var <mepeMeHHHE C YyKa3aHueM TUIIOB>;
const <nocToOAHHEE C YKas3aHuMeM TUIIOB>;

o o . e e

begin Biok omucaHusA JAei-
<MocienoBaTesitHOCTE KOMaHI>; cTBUl mo npeobpaszo-
end. BAHUIO AAHHBIX (IIpoO-

! rpaMMHBINA 6JIOK)
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O6szaTenbHBIME B Heit ABIAIOTCA ABA pasfena: ONMUCAHUA JAaHHBIX
¥ ONHMCAHUSA AeHCTBUIl, KOTOpbIe HAaJ STUMHU JAHHBIMU Heo0XoguMOo
BBIIIOJIHUTD.

Hanubie, o6paGaThiBaeMble KOMIBIOTEPOM, XPAHATCA B IAMSTH.
C roukm spemms ssbika Pascal oma pasgenena ma CeKIuyu, HasbIBa-
eMble nepeMeHHbIMU. Kaaas mepemennas wMeeT MMs, THUI ¥ 3HA-
YeHHue; SHAYeHUHA MePeMeHHEBIX MOTYT MEHATLCHA B XOHe BBITOJHEHUA
IIPOTPAMMBI.

Bnox omucanus aeiicTBMit HaumHaeTcA co CJOBA begin, a zakan-
quBaeTca ciroBom end m 3HakoM Touku. [leficTBUA NpeaCTABAAIOTCH
oneparopamu (rabn. 2.4). Omeparopsl sssika Pascal pasgensiorcs
TOYKOW ¢ 3ansarToil. Omepatoprl GLIBAIOT IPOCTHIE M COCTABHBIE (3a-
KJIIOYEHHEIE B OmepatopHbie ckoOku begin ... end).

Tabnuua 2.4
OcHoeHble onepatopel si3bika Pascal

Haszsanue O0mmii Buj
Ilpucsansanme a:=b
Beox ¢ kiaBmaTypsi read(a)
BriBog Ha srpan write (a)

YcnoBHBIH

if <ycnomBue>
then <oneparop 1>
else <oneparop 2>

ITuks ¢ npeayciaosuem

while <ycnosue> do
<Teno uukKna (onepaTops)>

IIukn ¢ moctycaoBmem

repeat
<Teno uuKiIa (onepaTop:) >
until <ycnosue>

IMuxn ¢ yeenuuusaio-
IMMCA IapaMeTpoM

for <uemnoumcnennas
I‘IEPEMEHHaH) :=<HavaJiIbHOE& 3HaueHue>
to <koHeuHoe 3HaueHue> do

<TeJIO LMKJIa (onepaTopkl)>

IIuka ¢ ymensmalo-
IIUMCA TapamMeTpoM

for <uenoumcnenHas

nepeMeHHas>:=<HadaJIbHOEe 3HauYeHue>

downto <koHeuHOe =HaueHue> do
<TeJyI0 uUMKIa (onepaTopH)>
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Ilpumep 1. B nauase aTo#t IJIaBBI MBI 00CyKAaNH aJrOPUTMBI
HAXOXKAEHWs MPoCThIX Yucesd. HamumueMm mporpamMmy, NpOBEpSIONIYIO,
ABAAeTCA JIU 3aJaHHOe HATYpajJbHOe UMCJIO 71 IPOCTBIM.

Campblif TPOCTON NYTH PeIleHnA 9TOH 3aja4y¥ — IPOBEPHUTH, MMeeT
au mapHOoe umcso n (n >= 2) menurenu B HMHTepBase [2; n - 1].

Ecnu genurend ecThb, YMCJIO 1. — COCTaBHOE, €CIM — HET, TO —
mpocToe.

B mporpamme OyzeM MCHOOJIb30BaTh JOIMYECKYIO HNEPEMEHHYIO flag:

* ecau flag = true, To n — MpOCTOE YHCIO;

» ecsu flag = false, To n — cocraBHOe 4YMCIO (ecaH y dHucCaa n
ecTh JAeNUTeNH, TO «(iaar BhIKIKOYaeM» C IIOMOIIbIO OIepaTopa
npucsanBanusa flag := false).

var

n, i: longint;

flag: boolean;
begin

writeln ('BBeguTe n');

read(n) ;

flag:=true;

for i:=2 to n-1 do

if n mod i = 0 then flag:=false;

if flag then writeln('lla') else writeln ('Het')

end.

B aToi nporpaMmme Mbl NPOBEpsnu, HET an y 4Yucna n nenutenen n3
vwHTepsana [2; n—1]. Ho ecnu n=a-b, TO MeHblUeE U3 4ucen a, b

He Gonbwe VN (8 npoTwuBHOM cny4ae o6a uucna Obinu Obl Gonblie

Jn , a cnenosarenbHO, WX npoussegeHve Obino O6bl Bonbwe n). Kpome
TOro, W3 AENUMOCTM 4Yucna N Ha a aBToMarndecku cnenyet, 410 n Ae-
nATCA W Ha n/a.

YcoBepLUeHCTBYITE NPUBEAEHHYIO Bbile nporpaMmmy c YYETOM 3TUX
cooBpaxeHui.

IIpoBepKy, #ABJIAETCA JM 3aJaHHOE HATYpPadbHOE YMCIO 1L == 2
[POCTBIM, MBI OCYLIECTBHJIM METOZOM Iepebopa BCeX BO3MOJMCHBIX €ro
genuTeneit. Meros mepebopa HMCIOIL3yeTCHA AJA PEIIeHUs JOCTATOYHO
IIHPOKOro Kpyra 3ajgad.

Ipumep 2. IIpumMenum mertos mepeGopa JAJs IOMCKA HauboJILIIET0
obmero aemurens (HOJ]) asyx HaTypasibHBIX umcen a u b.

Hauném mepe6op ¢ d — HaWMeHbIIEro M3 umcea a u b. ITo
IepBbIi, OYEBMAHBIH KaHAMZAT HA DPOJL UX HaAMOOJBIIEro obIIero

§7
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Aenurens. U nanee, noxa He Hainém d, Ha KoTOpoe 06a umcia ge-
JIATCA Haueso, OyJeM yMeHBINATH ero Ha eauHuiy. Kaxk ToabKo Takoe
AeJieHue IIPOM30H/IET, OCTAHABIMBAEM yMeHbIIeHue d. ITonyuennoe
sHa4yeHue d u Oyzer HaubOMLIIUM OBGIIMM AeTUTEeM Uuces a u b.

var
a, b, d: integer;

begin
write ('Beemure nBa umcna: '):;

readln(a, b);
if a<b then d:=a

else d:=b;

while (a mod d <> 0) or (b mod d <> 0) do
d:=d - 1;

write('HOO = ', d)

end.

7.3. AHanu3 nporpaMmm C NOMOLLbIO
TPacCUpPOBOYHbLIX Tabnuy

Ina asanusa CBOMCTB ajropuTMa u NPOBEPKH ero COOTBETCTBHUSA
pelIaeMoil 3ajavye HCIIONB3YIOTCS TPACCUPOBOYHEBIE TaGAumbl. B HuX
(ukcupyerca nomraroBoe HCIOJHEHHE AJTOPUTMA (mporpamMmmer), 4TO
NO3BONAET HATIIALHO NPEACTABJATL 3HAYEHUA NEepPeMeHHBIX, U3MEeHS-
jomuecsa npu ero BeinojHeHHHW. IloaroMy TpaccmpoBouHBIe TaBGIHUIIBI
MHaYe Ha3bIBAKT TabGJIHUIIaMH 3HAYEHHIL.

Hcnoassyioress TpacCHpoBOYHBIE TAGIHIBI JIBYX BUIOB:

1) rabaunel, Kakzas CTPOKA KOTODPHIX OTPasKaeT pe3yJbTaT OAHOTO

AelcTBHA;

2) Tabmunbl, Ka)kaas CTPOKA KOTODPEIX OTPaKaer Pe3yabTAT BBINIOJI-

HEeHUs TPYOIbl JeHCTBHIA.

Ipumep 3. OmpenennM 3HAYEHUA NEPEeMEHHBIX @ W b, NMOJIyYeH-
HBle B pe3yJibTaTe BBINOJHEHHUA CJEAYIOUeH MpOrpaMMbi:
o var a, b: integer;
begin
a:=5;
b:=1;
while b<=a do
begin
b:=b + 1;
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ar=a - 1;
end;
writeln(a);
writeln (b)
end.

CocTaBMM TPACCHPOBOYHYIO Tabiuily nepBoro Buaa. B eé saroios-
Ke IIOMEeCTHM HMeHa BCeX IIepPeMeHHBIX, HMCI0JIb3yeMbIX B IIporpam-
Me. B orpenbHOM crosbme OyzeM 3ampAChIBATH KOMaHJABI M yCJIOBHA,
uMeomuecs B nporpamme. Kakmas crpoka TabJUIBI COOTBETCTBYET
ofHOMY miary ajroputma. UTo6sl He 3arpoMOXKaaTh Tabmauuy, Gyaem
3AIMCHIBATE B KAYK/0W CTPOKE TOJBLKO TO 3HAUEHUEe IepeMeHHOH, KO-
TOpOe IOJIYYEeHO Ha COOTBETCTBYIOIEM IIare.

Nt mara Komanna uiau yciaoBue 3uauenue BeIpaskemus | a | b
1 a:=5 5 5
2 b:=1 1 1
3 b<=a na
4 b:=b+1 2 2
5 a:=a-1 51 4
6 b<=a Ja
7 b:=b+1 3 3
8 a:=a-1 3 3
9 b<=a za
10 b:=b+1 4 4
1l ai=al 2 2
12 b<=a HeT
13 writeln(a) 2
14 writeln (b) 4

W3 Tabaunsl BUAHO, YTO B pesyjbTare paboThl IIepeMeHHBIe IIpH-

HANU 3HauYeHHsA: a =2 u b =4,
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/ Ilpumep 4. Onpezenum 3HaYeHUe IEPEeMEHHON s, MMOJIy4YeHHOE B

pe3yJbTaTe BHINOJHEHUSA CJEAYIOIIed IIPOrpaMMbI:

var s, k, d: integer;
begin
s:=0;
d:=10;
for k:=5 to 10 do
s:i=s+d;
writeln(s)
end.

INocTpoum TpaccupoBOo4YHY0 TabaMIy BTOPOTO BHZA, OTPAKas B
Ka)KZ0i CTPOKE pe3yJbTaT rpymnmsl geifctsuit. I'pymnmy aeiicrsuii orpa-
HUYUM KOHTDOJBHOUM TOYKOM: BBIIOJHEHHE AJrOPUTMA ITPOIOJIKAETCS
10 KOHTPOJIBHOH TOYKHM M MPUOCTAHABJIMBAETCA ITOCJE BBIIIOJHEHHUS

OTMEYEHHOI €K CTPOKH.

Byaem cunmrare, uyro kKomtpoabHas Touka (KT) mocrasiesa =Ha

CTpOKEe § := § + d.

Peayasrar B KT k 8 d
Hauanepubie 3naveHus - 0 10

1 5 10

2 6 20

3 7 30

4 8 40

b 9 50

6 10 | 60

Hrak, B pesyabrare paboThl NpPOrpaMMbl TlepeMeHHAs INPUHSIA

3HadeHue s = 60.

Q Kakum ponkHo ObiTe 3HayeHwe d, 4ToObl B pesynbrate paboTsl Npo-
rpammbl nepemeHHas npuHana 3HavyeHve s = 1867 CywecTtsyeT nm Ta-
KOe 3Ha4YeHue d, 4To B peaynbrate paboTel MporpaMMsl NepemeHHas

npuMeT 3HavyeHue s = 2127
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Ilpumep 5. Onpejenum 3HauYeHWe IEPeMEHHOH §, MOJYyYeHHOe B
pes3yibTaTe BBIIOJHEHHUS CJEeAyIonedl IporpaMMbl;

var s; i, j: integer;
begin

s5:=0;

for i:=1 to 3 do

for j:=3 downto i do
sr=5 4+ 41 + 3

writeln(s)

end.

TpaccupoBounas Tabiauiia MOXKeT MMeTb BHI:

Peayasrar B8 KT i i s
HauanpHble sHaueHU:A = - 0
1 1 3 4
2 2 7
3 1 9
4 2 3 14
5 2 18
6 [ 8 18 | 24
Peayasrar: 24
IIpumep 6. BrisicHum, JJig 4yero npejHazHaueHa CJeAylolias IIpo- Vi
rpamma: .
var
n: integer; nd: string;
begin
writeln ('BeemuTe HaTypasibHOE umMcio');
read(n);
Ad="";
while n<>0 do
begin
if n mod 2=1 then nd:='1l'+nd
else nd:='0"'+nd;
n:=n div 2
end;
writeln(nd);
end.
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IIpexnge Bcero, obparuM BHMMaHHWe HA TO, 4YTO B Heil KpoMe Ie-
PeMEeHHOI n neJoro THHA HCIOJL3YeTCsa CTpoKa nd, AAA KOTOPO
CHMBOJI «+» o0003HAYaeT onepamuio CclellJieHHsa cTpok. HauanbHoe
3HAYEHHWEe 71 BBOJHUTCHA C KJABHATYPHI, I03TOMY 3aJaZUM ero 1o CBO-
€My YCMOTpeHHIOo, Hampumep n = 12.

Pesyasrar B KT nd n

HauanbHble 3HAYEHHSA e 12
1 va? 6

2 100! 3

3 '100"' 1

4 '1100' 0

PeaynsraT: 1100
0 BeinonHute nporpammy ana n = 25. Kakylo 3agady, no sawemy MHe-

HUWIO, pelsaeTt ata nporpamma?

7.4. Apyrvue npuémbl aHanusa nporpamm
TpaccupoBouHaa Tabauna — HAIVIAAHBIA, HO HE YHUBEDPCAJILHBIH

HHCTPYMEHT aHajmsa nporpaMm. Hampumep, eé 3aTpyAHUTEJBHO CTPO-
HUTh, €CJIH B aJropuTMe MHOI'O IIaros.

IIpumep 7. Tpebyercsa BBIACHUTBL, KaKoe 4YHCJI0 OyZeT HaledaTaHO
B pe3yJIbTaTe BBLINOJHEHUSA CJIEAVIOINeil mMporpaMMbl:

var n, s: integer;

begin
n:=0;
5:=400;
while s5<2992 do begin
si=s+12;
n:=n+2
end;
write(n)
end.
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TpaccupoBouHad TabJUIa AJAA 9TOH mporpamMMmsl OyAeT comep:KaThb
He OAHY cOTHIO cTpok. Ilompobyem mnpoaHaIM3upOBATH IIPOrpaMMy
uHaye.

1. BoigcHuM, Kaxkyio (QYHKIIHMIO BBRINOJHAET KasKJasd U3 INepeMeHHBIX,
3a/lefiCTBOBAHHEIX B IIpOrpaMMe.
HauasnbHoe 3Hauenwe nepemenHoi s = 400. IIpu KasXAOM BBIIIOJ-
HeHHH TeJla IUKJa K 3HaueHHI0O $§ npudasisiercs uyucio 12.
Hauvanesoe 3HaueHuwe nepemenHoil n = 0. Ilpm Kakaom BBIIIOJ-
HEHUM TeJla [HKJA 3HAYeHUue NepeMeHHOU yBelnuuBaeTca Ha 2:
n =2, ecJu TeJIO IMKJA BeIIOJHEHO 1 pas; n =4 — ecau 2 pasa;
n=6 — ecom 3 pasa u T. A. Takum obpasom, UCKOMOE 3HaA4YeHUE
n — asro 2k, Tie R — YHCJIO BBINOJHEHHUH Teja IMKJA.

2. BeisicHuM, HpU KaKOM YCJIOBMM IIPOM30HAET BBIXOJ H3 IHKJA.
Ilukn BeImONHsAETCs, moKa s < 2992. CruemoBaTenbHO, IUKJ 3a-
BEPUINTCA HPHU JOCTUIKEHUM $ 3HAUEHUs, DABHOTO MJIX BGOJBIIEro
2992,

3. BeIACHMM, CKOJIBKO pas BBINOJHHUTCA TEJO IWKJIA, BHEIYMCJIUB 3HA-
uyeHue BeIpaskeHua: (2992 — 400)/12 = 216. Ilocse Toro Kak Tejo
nuKga BeinoaHuTca 216 pas, sHayeHue nepeMeHHOU s Oyzer pas-
HO 2992, uTO ABAAETCA YCJIOBHMEM BbIXoza u3 mukJjaa. IIpu arom
n=2-216 = 432.

BbiscHuTe, kakum Oyner peaynstat paboThl NporpaMmmel, ecnu B Hel Q
ycnosue Bbixoga w3 uukna 6Gynet MamMeHeHo Ha:
1) s < 2990; 2) s <=2992; 3) s <= 300.

aTa nporpamMmma BbIBOAWUT JABa 4HUCgIa — mM U n.

var X, m, n: integer;
begin
readln (x);
m:=0; n:=1;
while x>0 do
begin
m:=m+1;
n:=n*(x mod 10);
x:=x div 10;
end; ;
writeln(m); write (n)
end.

IIpumvep 8. ITosyuuB HA BXO0J HEKOTOPOE HATYPAJbHOE YHCIO X,
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M3BecTHO, YTO MPW HEKOTOPOM 3HAUEHWHM X OBLIM BBHIBEAEHBI YMC-
Ja 5 u 25. BelacHUM, CKOJBKO CYIIECTBYET Pas3HBIX 3HAUEHWN X, NpPH
BBOJIE KOTOPBIX MOXKeT OBITH NOJIYYEeH TAKOH peayJbTAar.

BriscHuM, Kakue MMEHHO IAHHBIE HAKAIUITUBAIOTCS B IIEPEMEHHBIX.

HauanpHOe 3HAUeHHe IEPEMEHHON X 3aJaéTcsi MoJb30BaTes eM.
Tumn sToii nmepemeHHoit integer, ciegoBaTelbHO, OHA He MOKET IIpe-
Beimare 32 7T67. B nukie sHaueHWe MEPEMEHHON X H3MEHSETCH II0
IpaBHUIIy, 3aJaHHOMY KOMAHJIOM:

X:=x diwv 10

IIpu rakom npeobpasoBaHHM 3HAYeHHe IepeMeHHOH X YMeHbIa-
ercsi B 10 pas m apobHasa uyacTh pesyybrara ordpaceiBaercsa. MokHO
CKAa3aTh, YTO IIPH KAaK/JOM BBEIIOJHEHHH TeJla UMKJA OT 3HAUYeHHUS
IIepeMeHHOl X «OTceKaeTcs» OfHA Hudpa copasa.

HauansHoe sHaueHuwe nepeMmeHHoil m = 0. IIpu KaKJI0M BBIIIOJ-
HEeHHUH IUKJIa 3HAYEHUE MePEeMeHHON m yBeIUYHUBAETCHA HA €IUHHILY.
MosKHO cKasaTh, UTO B M MNOACUYUTHLIBAETCHA KOJHUUYECTBO HUAPP, «OT-
CEeUEHHEIX» OT X.

HauanbHoe 3Hauyenue nepemMenHoil n = 1. B muxkie sHayenwe me-
PEeMeHHOH n W3MeHAeTCA MO NPaBHIY, 3aJaHHOMY KOMAaHIOM:

n:=n*(x mod 10)

3meck x mod 10 — He uTO WHOE, KAK mocjeAHss nudpa uuc-
na x. Takum oGpasoM, B IIePEMEHHOI 71 HAKAILTUBAETCHA IIPOU3BEIEHHE
mudp uyMcaa x, B3ATHIX cCIpaBa HAaJIEBO.

BrIXon M3 IHKJa OcyllecTBiaserca npu x <= 0, T. e. Korga Bce
3HaUaInuWe NUQPHI 3TOr0 YHCIa OYAYT PACCMOTPEHHI.

CremoBareibHO, €CJIM HA KPAH IepBOi BeIBOjHMTCH mudpa 5, To
HCXOJHOE YHCJI0 NATH3HAUYHOe. BTopoe UmMCI0 yKasbiBaeT HA TO, YTO
25 — 92TO mpousBeJeHUe Bcex IUGDP HMCXOTHOIO YHCAA X.

PaccmorpuM BapuaHThl NATHU3HAYHBIX YHUCE], Npou3BeleHHe LUdp
KoTopeix paBHO 25. Hanmpumep, 11551, 51151 wu 7. 5. OueBupHo, B
3amucH J00ro M3 TAKHUX YHCEJ JOJIKHBI OBITh JBEe NMATEPKH W TPH
enmHMAIEBI. [IpuMeHeHre m3BecTHOM BaM (DOPMYJIBI U3 KOMOMHATOPHUKH
IO3BOJIAET BHIYHCJIWTE KOJWYECTBO PA3HBIX YHCEN, YAOBJIETBOPAIOIINX
TAKOMY ycJIoBUI0, — 3To 10.

@ O kakoi ¢opmyne Mot peun? MNpuBegute aTy GOpMyNy U BbINOAHUTE
COOTBETCTBYIOLME BbIYUCTIEHUS.
Ykaxute Haubonblliee W HauMeHbluee 4ucna, YyOoBAeTBOpSolmne
YCNOBUIO 3a0a4yu.
Boinuwute BCce 4ucna, yAO0BNETBOPSIOWMWE YCNOBUIO 3agayu.
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CAMOE [JIABHOE

KoMOpIOTEPHYIO IIPOIPAMMY MOYKHO CUYHTAThH I[IOCJIELOBATEIbHO-
CTBIO CTPOK CHMBOJIOB HexoToporo ajdasutra. CoBpeMeHHBIE CHCTEMBI
MIpOrpaMMHUPOBAHUA M SA3BIKH [JOIYCKAIOT HCIOJb30BAHUE BU3Yalb-
HBIX 2JIeMEeHTOB (OKOH, MKOHOK H Jp.) AJSA IDOCTPOEHHsS IIpOrpaMm, B
YaCTHOCTH JJA co3JaHuA HHTep(eiica nmons3oBarens. Tem He MeHee
OCHOBHAasI, AJTOPUTMUYECKAas, 4YacTh JI0O0OH MpOrpaMMbl CTPOUTCH C
HCIOJIL30BAHUEM CHMBOJILHEIX CPEJICTB.

B 0OCHOBHO# IIKOJIE BBl HO3HAKOMMJIUCE CO IITKOJBHBEIM AJITODUT-
muueckuM szsikoM KyMup u sssikoM nporpammupoBanusi Pascal
(ITackans). B 11 kuacce mbl mpogosskaeMm padorats ¢ sizeikom Pascal.

KomnpioTep onepupyer TOJBKO OJZHHM BHAOM MAaHHBIX — OT-
AeJBHBIMHA OMTAMH, WJIM JBOMYHBIMM IudpamMu. 3aJadyH, peliaeMble
¢ IIOMOMNIbI0 KOMIIBIOTEDPA, ONEPHUPYIOT JAaHHBIMH, MMeluMu Gopmy
4mucesl, CUMBOJIOB, TEKCTOB W 0o0Jiee CIIOMKHBIX CTPYKTYP. AJTOPUTMBI
ana o6paboTKM STHX HAHHBIX CO3JAIOTCH C YUYETOM UX CTPYKTYPBI —
MHOJKEeCTBa 3JIEMEHTOB JaHHBIX W MHOKECTBA CBA3€H MEMXIYy HUMH.

Pasznauyaior mpocTele M CIOKHEBEIE CTPYKTYPBI JaHHBIX. IIpocThbie
CTPYKTYPBlI NAHHBIX HE MOTYT ObITh pasfelleHbl HA COCTABHBIE YACTH
6omemie, uem 6urT. K HUM OTHOCATCA UYMCJIOBBIE, CUMBOJILHBIE, JIO-
rudecKude ¥ JApyrue jgaHHble. IIpocThie CTPYKTYPBI AAHHBIX CJIYIKaAT
OCHOBOHM [JISI IOCTPOEHHS CJOMKHBIX CTPYKTYD JaHHBIX — MACCHUBOB,
CIIMCKORB, rpad)oB, JepeBbeB M Ip.

Janss apasmsa CBOMCTB AJIrOpUTMa M IIPOBEPKH €ro COOTBETCTBUS
pemiaeMol 3ajade HCHOJB3YIOTCHA TPACCHUPOBOUYHBbIE Tabiuubsl. B Hux
durcupyeTcda IOMIATOBOE MCIOJHEHHE AJropurMma (IporpamMmel), 4TO
IIO3BOJIIET HATJIANHO NPEJCTaBIATL 3HAYECHUS NEPeMeHHBIX, M3MeHAI0-
mpecs IIPU ero BbINOJHEeHHH. VcIoab3yIOTCA TPACCHPOBOYHEIE Tab-
JIMIIBI JIBYX BHJOB:

1) Tabaumel, KaKAas CTPOKA KOTOPBLIX OTPAXKAeT Pe3yJbTAT OXHOTO
neiicTBUA;
2) Tabmunel, KaM/Jad CTPOKA KOTOPBIX OTPAYKAeT Pe3yJIbTAT BBIIIOJI-

HEHHA TPyHObl JeHCcTBUIA.

Bonpocbl u 3apgaHusa

1. 9ro Taxkoe #A3BIK IporpaMMupoBaHua? ONHIINTE COCTAB WU HH-
Tepdeiic cpeabl paspaboTKU MPOIPAMM HA HCHOJbL3YEeMOM BAMH
A3BIKe NPOrpaMMUPOBAHMA.

2. IIpuBenure TpUMEpPbI CTPYKTYD MAAHHBIX, HCIOJIB3YEMBIX B HA3bI-
Ke nmporpammupoBaHusa Pascal.

§7
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3.

Kparko oxapaxTepuayiiTe OCHOBHEIE 3JIEMEHTHI fA3bIKa IIpOrpam-
muposanusa Pascal.

Onumure CTPYKTYpy IporpaMMbl Ha sAsbike Pascal.
s dero npegHasHaYeHbI TPACCHPOBOYHBIE TAOIUIBI?

BemecrBennsle uucia X, Y, 2 SABIAITCA HMCXOAHBIMH JaHHBIMH
Oad caeAVIlero aaropuTmas

1) mepemMeHHON m IPUCBOUTHL 3HAUYEHHUE X;

2) cpaBHHUTH 3HAUEHHMSA m W y: ecam y Ooabine m, nepeMeHHON
m MPUCBOUTH 3HAUEHHE U;

3) cpaBHHMTEL 3HAYEHHMS M W 2: eciu 2z OoJbldie m, MepeMeHHOH
m IPHUCBOUTH 3HaUEHHE Z.

BeiAcHHTE, KaKyi 3afady pellaer 3TOT aJropuTMm. 3anuiiure
ero Ha fA3bIKe NnporpammupoBanusa Pascal. Pemmre anamoruu-
HYIO 3ajavyy IJid uucel X, Y, 2 U W.

OnpejenTe 3HAUEHWE MEPEMEHHON n, KoTopoe Oyaer MOJydeHO
B peayJbTaTe BLINOJHEHUS CJeAYIOIell NporpaMMbl:

var s, n: integer;
begin
s:=0; n:=1;
while sqgr(s+2)<125 do
begin
n:=n*2;
s:i=s5+2;
end;
writeln (n)
end.

OnpegenuTe 3HaUYeHHe TEPEMEHHOI S, Koropoe Oyner IOJYYeHO
B De3yJIbTaTe BBINOJHEHUS CJIeJyIolleii mporpaMMebl:

var s, i, j: integer;
begin
s:=0;
for i:=1 to 3 do
for j:=i to 4 do
s:=s+2*i-j;
writeln (s)
end.
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9. Tpebyercs BBIACHUTH, Kakoe 4ucio OyleT BhIBeJeHO B pe3yibTa-
Te BBEINOJHEHHA CJIEAYIOIIeHd IIPOrpaMMbI:

var n, s: integer;
begin
n:=0;
5:=1000;
while s5>=100 do
begin
s:=s5-2;
:=n+1l
end;
write(n)
end.

10. ITonyums Ha BXOA YHMCJO X, NMPUBEJEHHAS HUIKe IPOrpamMMa BbI- o
BOJAMT [BA 4MCIa — M M n.

var X, m, n: integer;
begin
readln (%) ;
m:=0; n:=0;
while x>0 do
begin
if n<x mod 10 then n:=x mod 10;
m:=m+1;
Xi=x 'diwv 10;
end;
writeln(m); write(n)
end.

Hs3BecTHO, 4YTO NPH HEKOTOPOM B3HAYEHMH X OBLIM BbIBEIEHEI
yucna 4 u 8. Vramure Hambosiblllee M HauWMeHbIIee M3 TaKHUX
yucesa x. CKOJIBKO BCEro CyIIECTBYeT TAKHX X7

11. HanumuTe IporpaMMmy, BHEIBOAAINYIO Ha 9KPaH BCe YETHBIE TPEX-
3HAYHBLIE YMCJIA.

12. Hanmmure nporpaMmy, DOACYWUTBHIBANIOIIYIO CYMMY KBaJpaToB
Bcex umcea ot 1 mo n.

13. Hanuimmure mporpaMmy, IIO3BOJAIOIIVIO ONpPENeJUTh, BXOJUT JIA
3ajaHHaa mUdpa B HEKOTOPOE Iejioe HeoTpuIaTeJbHOe YHCJIO.
14. PaspaboraiiTe mporpaMmy InepeBoja IeCATHYHOI'0O HATYpPaJbHOTO

YHCcJia N1 B TPOMYHYIO CHCTEMY CUYMCJIEeHHUSA.

101
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15. PaspaboraiiTe mporpaMmy, KOTOpas BBIBOZHUT coobiieHue «Jla»,
€CIM TOYKAa C KOOpAMHATAMH (X, y) NPHUHAJJIEIKUT BaKpalleHHOMH
obiactu, u «HeT» B NpOTUBHOM cJiiy4ae.

-
N

2) y

) TN
4 J

1)

. e

16. lludp KOmOBOTO 3aMKa ABAAETCS ABY3HAUHBIM uHcIOM. Bypartu-
HO 3a0BlI KOJ, HO IOMHHT, U4TO CyMMa HH(P 3TOr0 4YMCJIa, CJIO-
JKeHHas ¢ UX [pOW3BeJeHHeM, paBHa camMoMmy uyucay. Hanwmmure
BCe BO3MOJKHBIE BaApPHUAHTHI KOja, 4To0bl BypaTmHO cMor OGbicTpee
OTKDHITh 3aMOK. PeImuTe 3amady MeTOoAoM mepebopa.

§ 8
CTpyKTypupOBaHHbIE TUMNbl OaHHbIX.
MaccuBsbi

MBI DOBTOPHMJIM OCHOBHBIE NPHEMBI paboThI ¢ IIPOCTHIMHA THIIAMM
paHHbBIX. M3 aeMeHTOB mpocTeiX THNOB B sisbkike Pascal mosxuo obpa-
30BBIBATE COCTAaBHBIE THIIBI JAHHBIX (CTPYKTYpbI AaHHbIX). I[Ipumepom
TAKHUX CTPYKTYD SABISAIOTCH OAHOMEDPHBIE MaCCHUBBHI.

Maccue — 3170 NovMeHoBaHHasn COBOKYMNHOCTb OAHOTUMHLIX 3N1EMEHTOB,
ynopaaoyYeHHbiX No MHAekcam, onpegensiowmm nonoxeHwe snemMeHTa B
maccuse.

8.1. Obwme ceepeHusn 06 OoAHOMEPHbIX MaccuBax

Maccus B sseike Pascal — »T0 HabOp OZHOTMIHBLIX JAHHBLIX, TIPH-
4YéM KOJIMYECTBO 9THUX JaHHBIX (PUKCHPOBAHO W OIpejendeTcd IIPH
OIIMCAHMM MaccuBa. Bce mepeMeHHBIe, BXOAJAI{He B MACCHB, HUMEIOT
OJHO ¥ TO JKe UMA — HMA MAaCCHBa, 4 PA3IMYAIOTCA OHH II0 HHIEK-
cy — HoOMepy (MecTy) B MacCHBe.
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Onucanue MaccuBa BBITJIALAT TAK:

array [<Tun muHpexca>] of <TUN KOMMOHEHT>

31ech:

* array u of — cayxebGHble cnoBa («MaccuB» u «U3»);

¢ <THIO HHJEKCa> — ONMCaHMe MHIEeKCAIlUM KOMIIOHEeHT (3JIeMeHTOB)
MaccuBa;

¢ <THUI KOMIIOHEHT> — THII BeJIMUMNH, COCTABJHAIOIIHX MACCHB.
Hanpumep:

* var day: array [1..365] of integer — 365 HeJOYHUCIEHHBIX BJje-
MEeHTOB NpOHyMepoBaHBI or 1 mo 365;

* var tem: array [1..12] of real — 12 BemjecTBEHHBIX DJIEeMEHTOB
npoHyMepoBaHEl oT 1 710 12;

® var ocenka: array [2..5] of integer — 4 IeIOYHCIEHHBIX 3JIe-
MEHTA IPOHYMEpOBaHBI OT 2 mo 5;

* const n = 10; var slovo: array [1..n] of string — n crpokoBBIX
BeJIMYMH NPOHYMepOBaHBI orT 1 10 7.

BenomEuM OCHOBHBIE HPUEMBI PafoOThI ¢ MACCHUBAMU.

Ilpumep 1. Mmerorca cBefieHHS O KONUYECTBE eKeJHEBHBIX 0CA-
KOB B TeYeHHe HIOHJ MeCAlla B HEKOTOPOM peruoHe. Tpebyercsi maiiTu
Cpe/iHee KOJIMYeCTBO OCAAKOB M BBIBECTH TabGJMIly, B KOTODOH mis
Kaygoro AHA MecAla yKasaTh KOJMWYECTBO OCAJKOB B OSTOT JeHbL W
€ro OTKJIOHEHHE OT CPeAHEeMEeCAYHOTO 3HAYECHMS.

Has pemienusi 9TOH 3ajaum JAaHHBIE O KOJHNYECTBE €IKEIHEBHBIX
OCaZKOB B TedeHMEe MecsAna OYAYT IPOCMOTPEHBI ABAMKIBI:

1) npu noucke cpepHero 3HAYEHUS;
2) npu pacyére OTKJIOHEHMS.

Huasa pemenus sazadym HaM ToHamobuTcs Maccus u3 30 Bemiect-
BeHHBIX uyuces. Hasosém ero osad. B mporpamme Gyger asa HUKJIA.
B nepsom mukje Mbl BBegéM 3HAUEHHS DJIEMEHTOB MACCHBA W cpasy
7K€ IOACYMTAEM MX CYMMY — IO 3aBePIIeHMM IHKJA Mbl IOJYIHM
CYMMY OCaJKOB, BBINABIIMX B TeyeHHWe MecsAna. Bo BTOpoM mnukJe
MbI BBIBEJEM CTPOKH TAOJUIBI U BBIYMCJAMM 3HAYEHUS OTKJIOHEHHIL.

Ilpn paGoTe ¢ sieMeHTaMM MacCHBA BOCIIOJIb3YEMCH IepeMeHHOM
osad[i]; smauenme MHAEKcAa i IPU ITOM OyAET W3MEHATLCA oT 1 pu o]
30 ¢ marom 1. [lnsi BBIUMCIEHHS CpeZHEr0 3HAYEHUS 3a/ieficTByeM
BENIeCTBEHHYIO MIEPEMEHHYIO Sred, IPHUCBOMUB el HAUANLHOE 3HAYEHUEe
0 m mociezoBaTebHO HAKAILIMBAS B Heit CYMMY OCAJKOB, BBIIIABIOIWX
B TeueHHe MecsAna. PasgenuB 1o 3aBepUIEHMM NMKJA IOJIYIEHHOE
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sHauveHue Ha 30, BbIuMCauM TpebyeMoe cpefHeMecAYHOe KOJUYECTBO
OCaZiKOB M NPHCBOMM De3yJbTAT BTOH e NepeMeHHO.

Program osadki;
var osad: array [1..30] of real:
sred: real; i: integer;
begin
sred:=0;
writeln ('BBemMTe KOMMYECTBO OCANKOB MO OHAM');
for i:=1 to 30 do
begin
write(i, ' wmwoHs: ');
readln (osad[i]);
sred:=sred + osad[i]
end;
sred:=sred/30;
writeln ('Ieus KommuecTBO ocankoe OTKIIOHeHue');
for i:=1 to 30 do
writeln(i:3, osad[i]:15:3, osad[i] - sred:12:2)
end.

Haingpute B WHTEepHeTe wHOpMauuilo 0 KONUYECTBE eXeAHEeBHbIX
OCafKoB, BbLINABLUMX B TeYEeHME Mecsua, B Bawem pernoHe. Mcnonb-
3ys 9TW faHHble, BLINOJHMTE MporpaMmy B Cpefe nporpammuposaHus
Pascal.

BbINONHUTE aHANOMMYHBLIE PACYETbl C MOMOLLBIO IMEKTPOHHbLIX Tabnuu,

0[]

Yame Bcero maccup obpabarniaercsi B nukje for. Ho npu pabore
¢ MACCHMBAMM MOJKHO MCIIOJIB30BATHE U JIPyrue IHKJIBI.

Ipumep 2. Umeercs maccuB cuMBojoB. Tpebyercsas BhIBeCTH Ha
SKpaH BJEeMEeHTHl JaHHOrO MaccuBa B 00paTHOM HOpANKeE.
DieMeHTAMHA MACCHBA CHMMBOJIOB MOTYT OBITH JIH0OBIE CUMBOJIBI,
UMeIoIHecs HA KJAaBUATYDe, NMPUYEM KaXKIOMY 3JIEMEHTY COOTBETCTBY-
erT UMEeHHO OZWH CHMMBOJI. ECIM B KauyecTBe 2JIEMEHTOB HaIlero mMaccH-
Ba PACCMATDPHUBATH IOCJIeoBaTeIbHOCTH OYKB, 00pasyioliue HEKOTOpoe
cJI0BO MAM (hpasy Ha eCTeCTBEHHOM A3blKe, TO, PEIIMB IOCTaBJIEHHYIO
3ajzady, Mbl HAYYHMMCS CTPOUTH «IIEPEeBEPTHIIIN» CJIOB.
ByneM paccMaTpuBaTh cjoBa m (pasel He Oojee 4em u3 20 cum-
BOJIOB, 3a/laB COOTBETCTBYIOUIYI0 PadMepPHOCTH MaccHBa:

simbol: array [1..20] of char;
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Ecau raxoe-To ciaoBo wiam ¢pasa GyAyT Kopode, TO YacTh MaccuBa
oKajKeTcd He B3aHATOH, HO 9TO He IMOBJHAET Ha paboTy IpOorpaMMEl.
JlorosopuMcsi MPU3HAKOM KOHIA CJIOBA CYMTATh TOYKY — BBOJA CHM-
BOJIOB TIPOJIOJI3KAETCS, IOKA He BBeJeHa TOYKAa; IMocje BBOJA TOYKHU
BBOJI CHMBOJIOB IpeKpalaercs.

program slova;
var simbol: array [1..20] of char;
i; nsz o integer;
begin
writeln ('BreguTe CHIOBO - LENOYKY CHUMBOJIOB —
C TOYKOM B KOHUe'):;
i:=0;
repeat
ir=i+1;
read (simbol[i]);
until simbol[i]l="'.";
n:=i-1;
writeln ('lleperépHyToe crnoso: ');
for i:=n downto 1 do
write(simbol[i]);
end.

3anyctute nporpaMmy B cpeae nporpammuposaHua Pascal.
Moauduumpyite nporpaMmMmy Tak, 4Tobbl B Havane eé€ paboTbl Nonb-
30BaTENIO 3a0aBanCca BONPOC O KOSIMYECTBE CMMBOJIOB, KOTOPbIE OH Oy-
Aet BeoaAUTb. Kakol uukn npu atom nydile MCnonb3osarb?
Kak uameHuTs nporpammy, 4ytoBbl OHA BbiBOAMNa Ha akpaH B obpar-
HOM NOpSOKe 3fIeMeHTbl LeNoYMcneHHoro maccuea?

0L

K TunoBeiM 3amadaM 00paboTKM OJHOMEPHBIX MAacCHBOB, pellae-
MBIM B IIpoOliecce MX OJHOKPATHOIO IPOCMOTPA, OTHOCATCH:

* zagayy TIOMCKAa JJEeMEHTOB C 3aJlaHHBIMH CBOMCTBAMH, B TOM YHC-
Je MaKCHMYMOB ¥ MHHMMYMOB;

* IIPOBEPKa COOTBETCTBUS 3JEMEHTOB MACCHBA HEKOTOPOMY YCJOBHIO
(MojicUéT KOMMYECTBA WM CYMMBI BJIEMEHTOB, Y/AOBJIETBOPAIOIIUX
HEKOTOPOMY VCJIOBHI); IIPOBEPKA COOTBETCTBHA BCEX JJIEMEHTOB
MaccuBa HEKOTOPOMY VYCJIOBUIO; HNPOBEPKA MACCHBA Ha YIODPALO-
YEeHHOCTh MU JP.);

* 3azlauyy Ha VAAJIeHWe M BCTABKY 9JIEMEHTOB MAaCCHBa;

* 3aZauyyd HA IIePEeCTAHOBKY BCeX JJIEMEHTOB MAacCuBa B 00paTHOM
MOpAAKE U T. J.
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8.2. 3apauv noucka s3anemMeHTa
C 3apaHHbIMW CBOWCTBaMM

Ouens yacTo B peasbHOM KU3HM HAM NPUXOAUTCH CTAIKHUBATHCH
¢ sajadyenl NMoucKa MH(POpMauuu B OOJBIIOM MaccuBe AaHHBIX. Hanpu-
Mep, IOMCK HYYKHOIO CJIOBA B CJIOBape, IOUCK BPEMEHU OTIPABJICHUS
HYHOTO I0e3/la B PACIHMCAHUM, IIOMCK HY’KHOTO TOBAPA B MHTEPHET-
MarasuHe ¥ T. 1.

B mporpamMmMupoBaHMM NOUCK — OJHA U3 HamboJee YaCTO BCTpe-
YarOMIUXCA 3a/1aY HEeBBIUYMCIUTENLHOTO XapakTepa.

B anropurmMax noumcka cymiecTByeT ABa BO3MOMKHBIX BapHAHTA
OKOHYAHUA HUX paboThl: IOHCK MOMKET OKa3aThCA yIadHBIM — 3a-
AAHHBIA 3JIeMEHT HaliZleH B MACCHBE M ONPEIeJeHO ero MeCTOPACIOJIO-
JKeHue, Ju0O0 IOMCK MOMKET OKA3AThCHA HeyIadHBIM — Heo0XOIMMOro
9JIeMeHTa B JaHHOM o0béMe HMHG(pOpMALMHU HET.

PaccmoTpuM HECKOJNIBKO THMIOBBIX 3a/a4 IOMCKA, IepBOe 3HAKOM-
CTBO C KOTODBIMH y BaC COCTOSJIOCH €IIé B OCHOBHOH IIKOJIE.

IIpumep 3. IlocaenoBaTeJbHBIH NOMCK B HEYNOPAXOYEHHOM Mac-
CHBe.
Hwmeerca maccus a[l..n]; Tpebyerca HaliTH 3JIeMeHT MaccuBa, paB-
HBIH p.
AITOPUTM NOCJIEAOBATENBHOIO MOMCKA B HEYNOPAMZOUYEHHOM MAac-
CHBe MOKeT OBITH CJEAVIOIMIMM.
1. VYecramosuts i = 1.
2. Ecou ali] = p, anroputm sasepmuy paboTy yCIEUIHO.
3. ¥YBenunuuTs i Ha 1.
4. Ecim i < n, To nepeittm K mary 2. B mpoTHBHOM ciayuae aJiro-
puUTM 3aBepHiny pabory GesycmenrsHo.
BoamosxHas mporpaMma, peaju3yionias 3TOT AJ'OPHTM Ha SA3BIKe
Pascal, umeer Buz:

const n=10;
var a: array [l..n] of integer; i, p: integer;
begin

writeln ('BBoa 3HaueHMM BJIEMEeHTOB Maccuea:');

for i:=1 to n do

read(a(i]l);

write('Beom p: '):

readln (p) ;

i:=1;

while (i<=n) and (a[i)<>p) do i:=i+l;
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if i=n+l
then writeln ('MckoMoro sjeMeHTa B Maccube Het')
else writeln ('Mckomeit anemenT al', i, '] ="', alil])
end.

BHUMATENbHO PacCMOTpUTE YycroBue MNPOAOMXeHua uukna. B kakom
cnyyae BbINOfMIHEHWE UuMkna npogonxaerca? B kakux cnydasix ocy-
LLeCTBASETCA BbIXOA M3 uMkna?

3anyctuTte NporpaMMy Ha BbINOJHEHWE B Cpede NMporpaMMupoBaHus
Pascal.

Kak mvHaye MOXHO peluuTb 3Ty 3anady, Hanpumep, ¢ UCNoNb3oBaHWEM
umkna for? HanuwwuTe COOTBETCTBYIOLLYIO Nporpammy.

oo

OUEHVM CNIOXHOCTb PACCMOTPEHHOro anropuTmMa nocnenosareNbHoro Q
nowcka, HEenoCPeACTBEHHO 3aBUCSLLYI0 OT 4YUCa CPaBHEHUN C WUCKO-

MbIM 31EMEHTOM. B Xyawem cny4ae WCKOMbIA 3NEeMEHT OKaxXeTcs Ha
nocnegHem mecte win He bynert HalgeH soobOwe. B Takom cnyyae He-
obxogumo ByaeT npofenatb N CPaBHEHWIA, T. €. CNOXHOCTb anroputma

6ynet paBHa O(n).

IIpumep 4. Ilouck MaKCMMyMOB M MHHHMMYMOB. V.

Wwmeerca maccus a[l..n]; Tpebyercs HaiiTu 3HaueHHe HauOOJIBIIEroO
(HauMeHBIIEro) aJIeMeHTa MaccHBa.

AITOPUTM NOMCKA 3HAYEHUs HAMOOJbINEro (MaKCHMAaJBHOTO) die-
MeHTa B HEYNOPSAJ0YeHHOM MAacCHUBe MOXKeT OBITh CJHAeAyIOLIHM.

1. VeraHOBHTL 3HAYEHHE TEKYIero MaKCHMMyMa pAaBHBIM IIePBOMY
uccyeayeMomy assementy (max := a[l]).

2. YeraHOBUTE CUSTUMK paBHBIM 2 (i := 2).

3. Eciii mMccjie[oBaHBI eIIé He Bce ajeMeHThl (i <= n), To mnepeiTu
Kk mary 4, uHa4Ye aJArOpuTM OKOHYEH (MaKCUMAJBLHBIA dJIEeMEeHT
paBeH max).

4. Eciu paccMarpuBaeMblil ajieMeHT GOJbIlle, YeM TEeKYyI[Hil MaKCH-
mym™ (a[i] > max), To max upucBouTh 3Hadenue alil.

5. IlepeiiTi K ciepyiomeMy saeMeHTy (YBeIHYHTH i HA €JUHULNY).

6. IlepetiTn K wmary 3.

BoaMoxHaA NporpaMMa, peajusyiomias 9TOT AJTOPUTM Ha s3bIKe
Pascal, numeer BMI:

const n=10;
var a: array [l..n] of integer;
i, max: integer;
begin
writeln ('BBoa 3HaueHWH 3JIEMEHTOB Maccusa:');
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for i:=1 to n do
read(af[i]);
max:=al[l];
1:=2;
while (i<=n) do
begin
if a[i] > max then max:=al[il;
i:=i+1
end;
writeln('Max="', max)
end.

3anyctute nporpamMmy Ha BbINOAHEHWME B Cpeae NpPOorpaMMUPOBaHus
Pascal.

Kak vHaye MOXHO pelwnTs 3Ty 3agady, HanpuMmep, C MCMOoMb30BaHUEM
uvkna for? Hanuwure COOTBETCTBYIOWYIO Mporpammy.

MNpeobpasyitte nporpammy Tak, 4TobbLl C €8 NOMOLLLID MOXHO 6bino
HaxoAuTb MUHUMASbHLIN 3NEeMEeHT Maccuea.

Kakue uameHeHus Hafo BHECTVM B NporpaMmy ANs Moucka WHOEKca
MakCMManbHOro (MUHUMaNbLHOro) aneMeHTa maccusa?

CamocTosatensHo OuUeHUTEe CNOXHOCTb PacCMOTPEHHOro anroputma.

8.3. lNposepka cooTBETCTBUS BNEMEHTOB MacCUBa
HEKOTOPOMY YCNOBMIO

IIpumep 5. Ilogcuér KoJAMYECTBA BIEMEHTOR, Y/AOBJIETBOPAIOIIHX
HEKOTOPOMY YCJIOBHIO,

3auvactyio OGbIBaeT BayKHO BBIACHHUTB, CKOJBKO 9JEMEHTOB,
ob/afaloMuX ONpeNeIEHHBIM CBOMCTBOM, COJEDPIKUTCA B MACCHBE.

A pemienusi 9TOi 3ajaum cJeAyeT:

1) npucBOUTH HyJIeBOE 3HAYEHHWE NepPeMeHHOI, BBeASHHON IJA TOJ-
CY4éTa KOJHYECTBA 9JIEMEHTOB, VAOBJETBOPAIOIINX 3aJaHHOMY
yeaoBuio (k := 0);

2) opranm3oBaTh IPOCMOTD BCEX 3JE€MEHTOB MACCHBA: €CIH IIPOCMa-
TPUBAEMBIA 3JIEMEHT YAOBJIETBOPSET 3aJaHHOMY YCJIOBMIO, 3HAYE-
HUe IlepeMeHHOM k yBenwumsaTh Ha 1.

@PparMeHT NporpaMMsbl MOACYETA KOJHMYECTBA 2JIEMEHTOB MACCHBA,
Hanmpumep G0JBINUX HEKOTOPOro 4ucja p, UMeeT BU:

k:=0;
for i:=1 to n do
if a[i]>p then k:=k+1;
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3anuwuTe MNOMHbLIA TEKCT MporpaMMbl U BbINOMHUTE €€ Ha KOMMbloTe-
pe ana paccMmarpuBaeMoro B npumepe 8 maccuBa a, COCTOSWEro us
cemu anemeHTos, u yucna p = 15.

Kak mopguduumposars nporpammy, 4Tobbl MOXHO ObiO BbIMUCIUTH
CYMMy BJIEMEHTOB Maccusa, 60bluMX HEKOToporo Yucna p?

Ilpumep 6. IIpoBepka COOTBETCTBHA BCeX 3JNEMEHTOB MacCHBA
HEKOTOPOMY YCJIOBHIO.
st Toro 9To0OBl yCTAHOBUTHL (DAKT COOTBETCTBUSA BCEX 3JIEMEHTOB
MAaCCHBAa HEKOTOPOMY YCJIOBHIO, JOCTATOUYHO:
1) mogcunTaTh KOJHMYECTBO DJIEMEHTOB MACCHBA, COOTBETCTBYIOIIUX
3alaHHOMY YCJIOBHIO;
2) cpaBHUTHh HaliZIeHHOE KOJMYEeCTBO C OOIMM YHCJIOM JJIeMEeHTOB
MAaCCHBA ¥ BBEIBECTH COOTBETCTBYIOIIHUI pe3yiabTar.

CamocTtoaTensHo paspaboTaiTe nporpammy, MO3BONAIOWYO onpeae-
NUTb, BCE NU BMIEMEHTbl MaccuBa SIBASAIOTCA [ABY3HaYHbIMK 4YuUCnamu.
BbinonHWTE €€ Ha KOMMbIOTEPe NS paccMarpuBaemoro B npumepe 8
Maccuea &, COCTOALLEro M3 CeMu 3/IEMEHTOB.

IIpumep 7. IIpoBepka MaccuBa HA YNOPAXOYEHHOCTD.
PaceMoTpuM aJrOPUTM, MO3BOJSIONIHI OIpeNesinTh, YIIOPALOYEeHEI
nu saeMeHTH MaccuBa a[l..n] mo HeyOBIBAHMIO, T. e. KaKAbli aJe-
MeHT MaccuBa ¢ l-ro mo (n — 1)-if He Oonbie TOCIeAYIOIIEro.
CaMblif TPOCTOH IIyTH PEIeHus 9TOM 3ajauu — IIPOBEPUTH, €CTh
AW B MaccuBe TaKue mapsl ajemeHTOB, uro ali] > a[i + 1]. Eciu mno-
no6GHBIE TIADHI DJIEMEHTOB eCTh, TO MACCHB He YIOPAJOYEH IO HeyObl-
BAHMIO, a €CJIM TAaKHX IIap HeT, TO yHOopsAJ04YeH.
B nporpamMme 6yaeM HMCIOJb30BaTh JIOTHYECKYIO nepeMeHHyIW0 flag:
* ecsu flag = true, T0 MaccuB yHnopsajovYeH;
¢ ecnu flag = false, To MaccuB HeynopsJO4YeH.
Huxe mpeacTaBieH (hparMeHT NpPOrpaMMbl, peaJusyloleil aToT
aJITOPUTM:

flag:=true;
for i:=1 to n-1 do
if a[i]l>a[i+1l] then flag:=false;

3anuwmuTe NOoJMHbIA TEKCT MNPOorpaMMbl W BbINOAHUTE €8 Ha KOMMbITe-
pe mns paccmarpuveaemoro B npumepe 8 maccusa a, COCTOSILLEro u3
CeMU 3NIEMEHTOB.

Kak MOXHO peluuTb 3Ty Xe 3agaqy nyTém noacyéra konuyecrsa nap
anemMeHToB Maccusa, Takux yto a[i] > a[i + 1] (a[i] <= ali + 1])?

NOo®
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8.4. YpaneHue u BCTaBKa 3/IeMEHTOB MacCUBa

IIpumep 8. Yaanenue M3 mMaccHBa 3JIeMeHTA ¢ MHIAEKCOM k.
HMeercss OZHOMEDHBIH IEJOYMCIEHHBIH MACCHUB M3 CEMH BJIeMeH-
TOB:

i 1 2 3 4 5 6 7
ali] 10 12 5 8 4 15 20

VYaanuM M3 MacCHBa dJIEMEHT ¢ WHIAEKCOoM k = 4, a Bce SJIeMEHTHI,
PAacIoJIO}KeHHbIe CIIPABA OT HEro, CABMHEM HAa OJHY IO3UILHIO BJEBO.
IMonyunM clexyiomuii MeJ0YMCIeHHEIT MACCUB M3 IIECTU 3JIEMEeHTOB!

i 1 2 3 4 5 6
afi] 10 | 12 5 4 15 20

Ilpu ypanenum m3 MaccuBa JI000r0 M3 2JI€MEHTOB pPasMepPHOCTH
MaccHBa yMeHbIIaetrcsa Ha 1,

Mel BHAMM, 4TO 3JIEMEHTBI ¢ MHAeKcaMu oT 1 5o kB — 1 He mame-
Huauck. Ha mecro asemenTa ¢ uHzexkcom k (4) nepemecTmics aJe-
MEeHT, MMeBIIHUH mHAeKc k + 1 (5), Ha MecTo sjJeMeHTa ¢ HHAESKCOM
k + 1 (5) nepemecTnyca sineMeHT, umeBmuit uHAexkc kB + 2 (6) u T. m.

B obmewm cayuae, ¢parmMeHT mporpaMMel YAaJeHHS M3 MacCHUBA
a[l..n] snemMeHTa ¢ MHAEKCOM Kk W IOCHEAYIOUAM CIABHIOM BCEX pac-
IIOJIOKEHHBIX CIpaBa OT HEro JJIEMEHTOB HAa OAHY MMO3UIMK BJIEBO
HMeeT BHI:

for i:=k to n-1 do
afil:=ali+l];

3anuwmnTe NoNHbI TEKCT NPOrpamMmbl U BbINOMHUTE €€ Ha KOMMbloTEpe
ANsi PaCCMOTPEHHOro Bhille Maccuea a.

IIpumep 9. BeraBka B MacCHB 3JIEMEHTA HA MECTO ¢ MHIEKCOM k.

Bynem paGoraTe ¢ TeM ke MaccuBoM M3 ceMu ajaeMeHTOB. Ho Te-
nepb Hama 3ajzada OyJeT coCTOATHL B TOM, 4TOOBI BCTABUTHL B MACCHB
Ha MeCTO ¢ HHJAeKcoM k =4 (r. e. mocje ajeMeHTa ¢ HHAeKcoMm k — 1)
eIé OJHMH JJIeMEeHT, MMelIui sHagenme 11.

Ilonyuum chepyiomiuil IeJOYUCIeHHBIH MACCHB H3 BOCBMH 3Jie-
MEeHTOB:
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i 1 2 3 4 5 6 T 8
ali] 10 12 5 11 8 4 15 20

Ilpn BCTaBKE B MACCHB €Ié OJHOTO dJeMeHTa pPa3dMepHOCTh Mac-
cuBa yBeamumBaercsa Ha 1. 9To HAZLO y4YecTh NPHU OIMMUCAHWM MACCHBA.

HUrak, a[4] := 11. Dnementy a[5] cienyer npHCBOHUTE TO 3HAYe-
HHe, KoTopoe Obuio y a[4], anementy a[6] — 3HaueHnme, KoTOpoe
6s10 v a[5], uT. 1. B obuem cayuae, anementy alk + 1] cnenyer
IPUCBOUTEL TO 3HAYeHHE, KoTopoe Obuio y alk].

MopymaiTe, 4TO MONYYUTCA B PE3ynsTate BbINOMHEHWUS CNeayrLmx 0
rpynn oneparopos NpUCBavBaHWRA:

1) a[4]:=11; a[5]:=a[4]; al6]:=a[5]; a[7]:=a[6]; a[8]:=al7]:

2) a[B]:=a[7]: al7):=a[6]; al6l:=a[5]; a[5]:=a[4]; a[4]:=11;

B obmem caydae, dparMeHT nporpaMmbel BCTABKM B MAacCHUB
a[l..n — 1] sneMeHTa Ha MeCTO C HWHAEKCOM k W CcABHUIOM k-To,

(k + 1)-ro, .., (n — 1)-ro sjieMeHTOB HA OJHY IIO3UIIMIO BIPABO HMeeT
BUI:
for i:=n downto k+1 do
alil:=ali-1];

alk] :=<3HaueHMe BJIEMEeHTAa>;

3anuwmTe NONHLIA TEKCT NPOrpamMmbl U BLINOMHUTE €& Ha KoMnbloTepe
[N PACCMOTPEHHOro Bbille Maccusa a. [oMHUTE, 4TO NpU ONUCaHWUK
Maccusa HagoO Y4ecTb PasMEpHOCTL Maccuea, nosyLailowerocs B pe-
3ynbTate paboTbl NPOrpaMmel.

8.5. lNepecraHoBKka BCEX 3/IEeMEHTOB MacCuUBa
B oOpaTrHOM nopspgke

IIpumep 10. IlepecraHoBka Bcex anaeMeHTOB MaccuBa a[l..n] B

o0paTHOM IOPAJKEe CBOZUTCA K TOMY, YTO MEHAIOTCS MECTAMHU INepBBIH

¥ TOCHEJHHUH BJIEMEHTHI, BTOPOM M IPEANOCHeAHHUIH dJIeMEeHThI U T. I.
ITepecTaHoBKa HAaIIero MAacCHBa M3 CEMH 3JIEMEHTOB JACT TAKOU

pesyibTaT:

i 1 2 3 4 5 6 7
afi] 20 15 4 8 5 12 10

B obmem cayuae, MeHAIOTCA MecTaMH aJeMeHTHl afi] m

aln —i+ 1].
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BernomMauM, Kak MOMKHO IpOW3BeCTH O0MEH 3HAYEHWH MeIy ABY-
MA IepeMeHHBIMH. BEINOJHEHHe OnepaTopoB:

all]:=al[n]; aln]:=all];

K JKeJaeMOMy pe3y/bTaTy He mpuBoauT. Camblii MpOCTOH BADMAHT —
HCII0JIb30BAHUE BCIIOMOTATEJILHON IepeMeHHOM:

ali
]:

afil e (o [n-1+1]

-~

B R
'JI-'

2 1:
[i a[n-i+1]
[ +1] :=r;

L =5 a E-N)

BreracEuM, CKOJNBKO Bcero omepamuit o6MeHa CieAyeT IIPOHU3BECTH.

Ecnm nmpousBeseHa IepecTaHOBKA, HAIIPUMED, IEPBOr0 M IOCJEH-
HEro 9JeMeHTOB, TO OJHOBDEMEHHO IIPOW3BEJeHA M IepecTaHOBKAa II0-
CJeHero M IIepBOro aJeMeHTOB. Takmm o00pasoM, €CaM UHCIO 3Je-
MEHTOB MacCHMBa 4YETHOe, TO JOCTATOYHO IIPOM3BECTH n/2 omepamuii
obmeHa.

Ho 4uTo mpoMcxoAuT, eCid MACCUB COAEPIKHT HEYETHOEe YHCIIO 3JIe-
meHnToB? Hanpumep, B HallleM MacCHBe M3 CEMH 3JI€MEHTOB BbIIOJ-
HAJOCH TPU oOMeHAa, a YeTBEPTHIN JJIEMEHT, 3aHUMAIOLIUI EeHTPATIb-
HYK HNO3UIIWIO, OCTABaJICA HAa CBOEM Mmecre. B oblmem ciydae WHCIIO
omepanuii obMeHa IIpU MepecTAHOBKe B 00pPATHOM NOPHAAKE BCeX n
BJIEMEHTOB MAacCCHBa olpejensiercss kKax n div 2.

B obmem ciayuae, (parMeHT OpOrpaMMEl IO II€PECTAHOBKE B
obpaTHOM HOpAAKe BCeX 3JeMEHTOB maccuBa a[l..n] mmeer Bua:

for i:=1 to n div 2 do

begin
r:=ali];
ali] :=a[n-i+1];
aln-i+l]:=r
end
3anuwnTe NONHbIA TEKCT NMporpaMmbl M BLINONHUTE €8 Ha KOMMNbITE-

pe ons paccMoOTpeHHOro Bbille mMaccuBa a, COCTOoAwero m3 cemu M 13
wecTn 31eMeHTOB.
8.6. Coprupoeka maccusa

CopTupoBKa — OAWH K3 HauboJee PaCIPOCTPAHEHHBIX MPOLECCOB
COBpeMeHHOU 00pabGoOTKM AaHHBIX.
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CopTupoBka — 3T0 pacrpegeneHve 3/IeMeHTOB Maccvusa B COOTBETCT-
BUM C ONpeaenéHHbIMK NpaBuaamm.

ITox coprupoBKO# (ymopsAfoueHHMEM) MacCHUBa ITOHHUMAIOT Iiepe-
pacipenejieHue 3HAYeHUU ero sJeMeHTOB B HEKOTODOM OIpPenesIéHHOM
nopAnKe.

IMopsz0K, TPA KOTOPOM B MACCHBE IEPBBIM 2JIeMEHT MMeeT camoe
MaJeHbKOe 3HAYeHHEe, a 3HAUYEeHHEe KaXKJA0T0 CJeNYIOIIero dJjeMeHTa He
MEHBbIIle 3HAUEHHS NPEABIAYIIEro 3JeMeHTa, HA3hIBAIOT HeyOBIBAIOIIMM.

Ilopsamok, Ipu KOTOPOM B MACCHBE IEDBBIH 3JIeMEeHT HMMeeT camoe
foJipllIoe 3HAUEHHWE, a SHaUYeHHe KasKIOro CJeNyIOUIero aJjieMeHTa He
DoJibllle 3HAYEHWS NPEALIAYILEro dJIeMeHTa, Ha3hIBaIOT HEBO3PaCTaIOIIMM.

Ilenbs COPTHPOBKU — YCKOPHUTH HOCJEAYIOIIUN ITOMCK B3JIeMeHTOB,
T. K. HY’KHBII 3JIeMEHT Jierde HUCKaTh B YIOPAZOYEHHOM MaccHuBe.

PaccMoTpuM M IIPOAHAJIM3UPYEM HECKOJIBKO AJI'OPHTMOB COPTH-
POBKH [JIA pelleHuA cjeayiomedt sagauu. [laH OZHOMEDHBIH MacCHUB
nensix uywuces. Tpebyercs OoTCOPTHPOBATH €ro Tak, 4YToObI Bce aje-
MeHTHI OBLIM PACIOJIOKEHBl B nopsajke HeyObiauusa: afi] <= ali + 1].

O0MeHHAA COPTHPOBKA METOJOM «IIy3bIPbKa»

Cpoé HasBaHHME AJrOPHUTM IOJYYHJ OJjarozaps cieayiomiei acco-
UUAIUU: eCJIM COPTHPOBATH 3THM AJTOPHTMOM MACCHB II0 HeyObIBa-
HUIO, TO MAKCHUMAJbHBIH 3JI€MEHT <«TOHET», a «JETKHe» IJIeMEeHTbI
NOAHUMAIOTCA HA OJHY NO3HIMIO K HAYally MacCMBa Ha KasKJOM Liare
ajropurMa.

IIyers n — KOJHMYECTBO 3JIEMEHTOB B HEYIIOPAZOYEHHOM MaccHBe.

1. ITomecTuM Ha MecTO n-ro ajeMeHTa (a[n]) HaubGonabIIHI dJEeMEHT
maccuBa. s aroro:

1) monoxum i = 1;

2) moxka He ofpaboTaHa MOCHENHAA Iapa aJeMeHTOB, T. e. (n — 1)-i

U n-f 2JIeMeHThI:

* cpaBHUBaeM - m (i + 1)-i BJeMeHTHl MacCHBa;

* ecnu ali] > a[i + 1] (syreMeHTBI PACIIOJIOXKEHBI He II0 IOPAA-
KV), TO MEHfeM 3JeMeHThl MEeCTAMMH;

° MepexojuM K CIeAVIOmel mape 2JeMeHTOB, CABMHYBIIMCH Ha
OJIMH 9JIEMEHT BIIPABO.

2. IloBropseM NyHKT 1, KaMJBlil pas3 yMeHbLIAasd pPasMepPHOCThL He-
YHOPAAOYEHHOTO0 MaccuBa Ha 1, mo Tex mop, moka He Oyper 06-
paboraH MaccHB M3 OZHOU Haphkl 9JeMeHTOB (TakuM oOpasom, Ha
k-m npocMorpe OyayT cpaBHHMBATHCA IepBbie (1 — k) 3J€MEHTOB CO
CBOMMM COCEIAMM CIIpaBa).
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ITpumep 11. Ecth maccus: 5 4 3 2 1. Ha npumepe 5Toro maccusa
TNOACYHTAEM KOJUYECTBO BJIEMEHTAPHBIX AEMCTBUI B BBIYHMCIMUTEIHHOM
npolecce ajropuTMa COPTHPOBKM METOAOM «ITy3bIPBKA»:

* 1-a nrepanusa: 4 3 2 1 5 (4 cpasHenus, 4 o6MeHa);
* 2-a urepanusa: 3 2 1 4 5 (3 cpaBuenus, 3 obmeHa);
® 3-a urepanua: 2 1 3 4 5 (2 cpasEenus, 2 obMeHa);
* 4-a urepanus: 1 2 3 4 5 (1 cpasuenme, 1 ob6meH).

AnroputM 3akoHums pabory. Beuio caemamo 10 cpaBHeHMET u
10 obmenoB (4 + 3 + 2 + 1).

9TOT AJTOPUTM JIETKO 3allOMMHAETCS, HO HA HMPAKTHKe OH WMCIIOJb-
ayeTca NOCTATOYHO PEIKO H3-3a KBAAPATHYHOM CJOKHOCTH, O3HAYAIO-
mei, 4To B 00meM clyyae KOJIMYECTBO BBIMOJHEHHBIX CDABHEHHMI M
0OMEHOB COIIOCTABUMO C 7112, Tie n — KOJMYECTBO DJIEMEHTOB MACCHBA.

MonbiTailTecb CaMOCTOSITENLHO 3anporpaMMupoBaTtb anropuTMm COpTU-
POBKM METOAOM «My3bipbKa».

CoprupoBka BBIGOpOM

CopTuposka BbIGOpDOM (B mOpsAKe HeyOLIBAHWA) OCYINECTBIAETCH
CAeAYIOIMMM 00pasoMm:

1) B MaccuBe BHIOMpPAETCH MUHUMAJBLHBIH 3JIeMEHT;

2) MUHUMAIBLHBIH W MEepPBBIH 9JIEMEHTHI MEHAIOTCA MecTaMu (IepBhIil
BJIEMEHT CYUTAEeTCH OTCOPTHPOBAHHBIM);

3) B HEOTCOPTHPOBAHHOI YAaCTH MaCcCHBA CHOBA BLIOMpaeTcd MHHH-
MaIbHBEIH 5JIeMEHT M MEHSeTCA MECTAMH C IEePBEIM HEOTCOPTHPO-
BaHHBIM 2JIEMEHTOM MAaCCHBA;

4) neiicTBHA, ONMCAHHBIE B IYHKTE 3, IOBTOPAIOTCA C HEOTCOPTHDPO-
BAHHBIMHM 3JIeMEHTAMM MAaCCHBa J0 TeX IOp, II0OKAa HEe OCTAHETCH
OJWH HEeOTCOPTHPOBAHHBLIH dJIeMeHT (ero 3HaueHue OyaeT MaKCH-
MaJIbHBIM).

Hpumep 12. Eers maccus: 5 4 3 2 1.

1-a urepanusi: 1 4 3 2 5 (4 cpaBHenus, 1 obmen).

2-a urepanua: 1 2 3 4 5 (3 cpaBHenus, 1 obMeH).

3-a urepanusa: 1 2 3 4 5 (2 cpaBeenus, 0 o6MeHOB).

4-a nrepanusi: 1 2 3 4 5 (1 cpaBuenne, 0 obmMeHOB).

B ofmem ciaydae aJiropuTM COPTHPOBKH BLIOODOM HMMeeT KBaapa-
THYHYIO CJIOKHOCTH OTHOCHTENHLHO ONepanuil CpaBHEHMS M JMHe-
HYIO CJIOXHOCThH OTHOCHTEJLHO Olepanuii o6MeHOB. DTOT aJITOPUTM
1esecoo0pa3sHo IPHUMEHATH, KOrja onepanusa o0OMeHa Haj 2JeMeHTaAMH
MaccuBa 0co0eHHO TpPyAOEéMKa (HanpuMmep, ecJd JeMeHTOM MAacCHBAa
ABJIAETCHA 3alMUCh ¢ OOJBIIMM YHCJIOM IIOJIEH).




CTpyKTypMpOBaHHbie TUmbl AaHHbiX. Maccussl

Ipusegém (GparMeHT mIPOrpaMMbl, pPeaJHu3yIoIleidl ONMHUCAHHBII
BBIIIIE AJITOPUTM:
for i:=1 to n-1 do
begin
imin:=1i;
for j:=i+l to n do
if a[jl<al(imin] then imin:=j;

per:=ali];

ali]:=al[imin];

alimin] :=per;
end;

3anuwute MNOMAHbLIKA TEKCT NporpamMmmbl U BbiNOJIHUTE €€ Ha KOMMbloTepe
ana paccMoOTpeHHOro Bbeille maccuea.

CAMOE IJIABHOE

W3 snemMeHTOB NHPOCTBIX TUNOB B fA3bike Pascal moykHO o00paso-
BBIBATH COCTABHBIE THIIBI JaHHBIX (CTPYKTYphl AaHHBIX). IIpmMepom
TAKUX CTPYKTYD ABJISAIOTCH OJHOMEDHBIE MACCHUBEIL.

Maccus B sizeike Pascal — »T10 HabOp ONHOTHIHBIX AAHHBIX, IIPH-
4éM KOJHMYECTBO HTHX MAAHHBIX (DUKCHPOBAHO M ONpefesdeTcA IIPH
OIMCAHHHM MAacCHBa. Bce mepeMeHHEBIe, BXOAAIIHE B MAaCCHB, HMeEIOT
OHHO M TO ’Xe HMMA — HMM$S MACCHBA, & pa3JMYaloTCsA OHU 110 UHJEK-
cy — HOMepy (MecTy) B MacCHBe.

Ilepes MCIIOJB30BAHUEM B IIpOrpaMMe MAaCCHB HOJeH ObITh OIu-
caH, T. e. JOJKHO OBITh YKazaHO MMJ MACCHBA, KOJHYECTBO 3JIE€MEeH-
TOB MAacCHBA M HX THI. DJTO HEOOXOAMMO [AJA TOTO, YTOOBI BBIAEIUTH
B HaMATH IO MAacCHB OJIOK sdeeK HYIKHOTO THIIA.

Yamre Bcero maccus obGpabareisaerca B nukiae for. Ho mpu pabote
C MacCHBaMH MOJKHO HMCIIOJB30BATH M JPYTHMe IHMKJIbI.

K rtunoselM 3azadyaM 00paboTKH OJHOMEPHBIX MAaCCHBOB, peliae-
MBIM B IIpPOIleCCe MX OJHOKPATHOIO IPOCMOTPA, OTHOCATCH:

® 3afady IIOMCKA 3JeMeHTa C 3aJlaHHBIMM CBOMCTBAMH, B TOM YHCIIE
MaKCHMyMOB U MHUHHUMYMOB;

* IIPOBEPKa COOTBETCTBHUA B3JIEMEHTOB MACCHBAa HEKOTOPOMY YCJIOBHIO
(mocYEéT KOJMYeCTBA HJIM CYMMBI BJIEMEHTOB, Y/JOBJIETBOPAIOIIAX
HEKOTOPOMY YCJOBHIO; IIPOBEPKA COOTBETCTBHA BCEX DIE€MEHTOB
MaccHuBa HEKOTOPOMY VCJOBHIO; IPOBEPKAa MAacCuMBa Ha YIOPAJIO-
YEeHHOCTh ¥ 1P.);

* 3aJjauyd Ha yAaJIeHNe M BCTABKY 2JIEMEHTOB MACCHBA;

® 3aZauyy HA TIEPEeCTAHOBKY BCEX 3JIeMEHTOB MacCHBa B 00OpaTHOM
nopsAAKe U T. I.
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CoprupoBka — OfMH M3 HamboJiee PACIPOCTPAHEHHBIX MPOIECCOB
COBpeMeHHOW 00paboTku JaHHEIX. II0Z COPTHPOBKOI (ynopsjgoueHmnem)
MaccMBa IOHHMAIOT Ilepepaclipefie/ieHUe 3HAYEHHUN ero 3JIeMeHTOB B
HEKOTOPOM ONpeAeJIEHHOM IIOpALKe.

L

Bonpocbl n 3apaHusa
1. IlpuBeguTe npumMepsl 3afady MOWCKA HHGOPMAIMH B OOJBIIAX
MaccuBax JaHHBIX.
2. ITouemy Ba’KHO yMeTh pelllaTh 3a4auy, CBA3aHHBIE ¢ 00pPabOTKOI
MacCHBOB, IYTEM OJHOKPATHOIO NpPOCMOTpa Maccupa?
o 3. IIporpaMmucT Hamucaa NPOrpaMMy CYMMHDOBAHHMSA 9JIEMEHTOB
MAacCHUBa, HO JONYCTHJI B HeH OmMOKY.

Program summa;
const n=10;
var a: array [l..n] of integer; s, i: integer;
begin
s:=0;
for i:=1 to n do
begin
readln(afil);
s:=s+i
end;
writeln('s="', s)
end.

1) Yro monyuyurTecs B pe3yJabTATe BBINOJHEHHS 3TOH IPOrpaMMEl,
ecIM B KadyecTBe 3JIEMEHTOB MaccuBa BBecTH umcnaa: 1, —2, 3,
-4, 5, -6, 7, -8, 9, -10?

2) IlpuaymaiiTe mpuMep TAKOrOo MaccmBa, ob6paboTKa KOTOpPOro ¢
IIOMOII[BI0 3TOH IpPOrpaMMbI IIPUBOAWIA OBl K INPABUILHOMY
pesyibTary.

3) Haiigure omubKy, AONYIEHHYIO TPOTPAMMHCTOM.

o 4. [IporpaMmMucT HaIKWCAJ HPOTPAMMY HAXOXKIAEHHUA IIPOU3BEIeHUS
3JIeMeHTOB MacCHBa, HO JONMYCTHJ B Hell OmIHUOKY.

Program proizv;
const n=10;
var a: array [(l..n] of integer; p, i: integer;
begin
p:=0;
for i:=1 to n do




CTpPYKTYpUpPOBaHHbIe TUMbI AaHHbIX. Maccusbl

begin
readln(ali]);
p:=p*a[i]
end;
writeln('p=', p)'
end.

1) Yro mosy4yMTCs B pe3yJbTaTe BBIMOJHEHHUS JTOH IIPOrpaMMBl,
eca¥W B KadecTBe dJIEeMEHTOB MacCHBa BBecTH umcaa: 1, -2, 3,

-4, 5, -6, 7, -8, 9, -10?

2) Ilpuagymailre NpuUMep TAKOrO MacCcuBa, o0paboTKa KOTOpPOro ¢
IIOMOIIBIO ATONH mporpaMmsl OpuBoxuaa Obl K IPaBUIBHOMY
pe3yabTary.

3) Haiigute ommbKy, HONYIIEHHYIO INPOrPaAMMHCTOM.

5. Ha 6iok-cxeme ImpejcTaBJIeH AJMOPUTM OJHOBPEMEHHOTO IOMCKA

MaKCHUMaJbHOTO ¥ MHHMMAJbHOIO 3HAYEHHWH 2JIEMeHTOB MaccHBa: =

max:=all]
min :=a[1]

<G

ﬂa min :=afi]
max:=ali]
|
]

PeanuayiiTe 9TOT AJTOPUTM HAa A3LIKE NPOrPAMMHPOBAHHSA W BEI-
IIOJIHATE IIPOTPaMMy [IJs MaccuBa w3 3agaHusa 6.
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6. MMeeTcsa OXHOMEDHBIN [EJ0YMCIIeHHBIII MACCHB M3 CEMH 3JIeMeH-
TOB:

i 1 2 3 4 5 6 T

ali] 10 12 5 8 4 15 20

Kaxkum Oyzer pesyabrar npeoOpasoBaHMs MacCuMBa IO CJIEAYIO-
meMy ajaropurmy?
for i:=k+1 to n do
ali-1]:=ali]l;
7. Ameercss M pasHUIA MeXAY ONEpPalMAMU BCTABKM B MACCHB
9JIeMeHTa Ha MEeCTO C MHJEKCOM £ M 3aMeHbl 3HAUEHHUS SJEeMEH-
Ta MaccuBa ¢ uHjexkcom k? OGocHyiiTe CBOH OTBeT.

8. UMmeercss OAHOMEDHBIH I[EJOUMCIEHHBIN MACCHUB H3 CEMHU BJIEMEH-
TOB:

i 1 2 3 -4 5 6 (4

ali] 10 12 5 8 4 15 20

Kakum Oyzer pesynbrar mnpeoOpasoBaHMsi MacCHUBa I10 CJIELYIO-
ieMy ajaropuTmy?

for i:=1 to n div 2 do
begin
r:=aflil;
ali]:=al[n-i+1];
aln-i+l] :=r
end;

9. lana nporpamma:

const n=5;
const a: array[l..n] of integer=(1,2,6,4,6);
var i, maxl, max2: integer;
begin
maxl:=a[l];
max2:=al2];
for i:=2 to n do
if alil>maxl
then begin max2:=maxl; maxl:=a[i]; end
else if a[i]l>max2 then max2:=a[i];
writeln('maxl=", maxl, ', max2=', max2);
end.
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Yro MOJYYHTCH B pe3yJbTaTe BBINOJHEHHS 93TOH IIpOrpaMMbi?
Kakywo 3ajgady pemiaer sTa mporpaMma?
10. Jamo HaTypajabHOE AecaTMyHOe umcgo n <= 32 000. Hanwummre
nmporpaMmmy, B KOTOPOM:
1) u3 nudp AaHHOrO uYucaa (HOpPMHUPYETCa OAHOMEDPHBINA I[eJI0-
YKMCIIeHHEIA MacCHB;
2) onpepsensOTcA HAMOONBIIAA W HAUMEHbIIAs IHUMPHl JaHHOTO
unciaa;
3) HaxogATCcA CyMMa M Ipoms3BeieHue HUdpP, oOpasyromux JaH-
HOEe YHCIIO.
11. TpebyeTcsi YHNOPAJOYHUTEL 1O Becy B HOpALKe HeyObIBAHUA N He-
Opo3pavyHbIX DAHOK € YaeM, MMes B CBOEM DACHOPAMKEHHU TOJb-
KO 4YalleuyHble Bechbl 0e3 rupb. OnuuruTe BO3MOMKHBIA aJlTOPUTM
pelIeHUA DTOI 3ajadu.

§ 9

CTpykTypHOE€ nporpamMmmMmupoBaHue

9.1. O0wee npeacraBneHue
O CTPYKTYPHOM NpoOrpaMmMuvpoOBaHumn

IlporpaMmMupoBaHue KakK poj 3aHATHE u cdepa AeATeIBLHOCTH
MHTEHCHBHO Pa3BMBAaETCS CO BTOPOM ITOJOBHHEI IPOILIOro BeKa. 3a
9TO BpeMs CJOMKHUINCH ONpeJeéHHbIe TeXHOJOIHMH, CIocobCTByIOLIUe
MOBBILIEHHUI0 IIPOM3BOAHMTENBHOCTH TpPy/Jda NIpPOrPaMMHCTOB, B TOM
4YpcJie COKPAINEHWI0 YHCJIA OIIMOOK, YIPOIIEHWIO OTJAaZKH, MOJM-
dUKanuu ¥ CONPOBOMKJEHUs NporpaMmmuoro obecrneuderHus. OcobenHo
3TO BAKHO IPH paspaboTke OGOJBIIMX M CJHOMKHBIX IIPOrPaAaMMHBIX
KOMIIJIEKCOB, OCYIIECTBJSAEMON YCHIMAMH IEJBIX KOJJIEKTHBOB IIPO-
TpPaMMMCTOB.

OpHa H3 TAKUX TeXHOJOIH# — CTPYKTYPHOE IIpOorpaMMHupOBa-
HUe — OpLIa paspaboraHa emié B Hauajsie 70-X rofoB IpOILIOro BeKa
¥ CBA3AHA C MMEHeM BbIJAIOIIErocs HUAEPJaHACKOro Y4YeHOro Jacrepa
Heukxerpoer (1930-2002).

CTpyKTypHOE MNporpamMmMupoBaHue — TexHonorus paspaboTku npo- o
rpaMMHOro oBecneyveHns, B OCHOBE KOTOPON NEXUT NpeacTasneHue
nporpaMmbl B BUAE MWEPAPXMYECKON CTPYKTYPbl NOMMYECKU LENOCTHBIX

dparmeHTOB (GNOKORB).
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IlepeunciuM HEKOTOpHIE NMPHHUMILI CTPYKTYPHOTO IIPOrPAMMMpO-
BaHHUA.

1. Jliobas mporpamMma CTPOMUTCA M3 TPEX 0a30BLIX YIIPaBASIONIAX
KOHCTPYKIHI: ITOCJIeA0BATEIbHOCTE, BETBJIEHUE, IIMKJI.

2. B nporpamme 06as3oBble YIPaBAAKIME KOHCTPYKIIMA MOTYT OBITH

BJIOKEHBI APYr B JApyra IpPOU3BOJbHBIM 00pasom.

IToBropsromuecs @GparmMeHTsl HPOrpaMMbl MOMKHO 0(MOPMHUTHL B

BHJle noanporpamm (mpoueayp u ¢dynkuuii). B Buge moamporpamMm

MOKHO O(OPMHUTE JIOTUYECKH LEJIOCTHBIE (PArMEHTHI IPOrPAMMEI,

Jlaske ecJIM OHHM He TOBTOPSAIOTCH.

4. Bce mepevuciieHHbIE KOHCTPYKIUM AOJIKHBI MMeTh OJUH BXOX U
OJMH BBIXO/I.

5. PaspaboTka nporpaMMbl BeJETCs IOIIATOBO, METOAOM «CBEpPXY
BHU3» .

3

O merozse paspaboOTKU AJrOPUTMA «CBEPXY BHU3» Bbl MOJYYMJIH
Ipe/cTaBjiesne B Kypce MHGOPMATHKM OCHOBHOM IKoJbkl. Hamomuum
ero KJIOYeBble MOMEHTBhI Ha IpHMepe paspaboTKM HEKOTOPOH Ipo-
rpaMMBsl.

Crauana nmuIneTcsi KOPOTKHU TEKCT OCHOBHOI mporpamMmbl. B Heit
BMECTO KaXXJOT0 JIOTMUYECKH I[eJIOCTHOTO (hparMeHTa BCTABJSETCH BbI-
30B IOAIIPOrPAMMEI, KOTOpas OyJeT BBINONHATL 3TOT (hparmMedT. Bme-
CTO HACTOAINUX, paboTaiomux, HOANPOrpaMM B HPOrPAMMY BCTABJIA-
I0TCS TAK HasblBaeMble 3ariymku. Kak mpaBuiio, OHH yIOBJIETBODAIOT
TpefoBaHUAM uHTepdeiica 3aMeHaeMOro (parMeHTa, HO He BBIIIOJIHS-
0T ero (QyHKIHA.

Ha cuepyromem mare cieayer yGeauThCsi, UTO HOANPOIPAMMEI
BBIBBIBAIOTCA B IIPABUJIBHOM IIOC/IEJOBATEJIBHOCTH, T. €. BepHA 00Iasa
CTPYKTYpa IPOIrpPaMMBEI.

Ilocse aTOTO MOANPOTPAMMBI-3AIVIVIIKH IIOCJIEA0BATEILHO 3aMEHA-
IOTCA Ha NOJHOMDYHKIIMOHAJIBHBIE, NPUUYEM pa3paboTKa KammIoH moj-
IIpOrpaMMbl BeJETCS TeM Ke MeTOAOM, YTO M OCHOBHOI IpOrpaMMbl.
Ha kamzaom astame mpoBepsiercs, YTO yiKe CO3ZaHHasA IporpaMma Ipa-
BUJIBHO paboTaer 1Mo OTHOLIEHHMIO K IOAIporpaMmam 0oJiee HU3KOI'O
YPOBHA,

PaspabGorka 3axaHuYmBaeTCA TOrJa, KOTJa HH HA OJHOM YDOBHE He
ocTaHeTCA HM OAHON 3arnymku. IlogyyeHHas IporpaMMma IIPOBepAETCH
M OTJIa’KUBAETCH.

Taxaa mocaeJ0BaTENBHOCTH I'apDAHTHPYET, YTO HA KAayKJOM aTalle
pa3paboTKu mporpaMmmucTt GyJeT MMeTh Jej0 ¢ 0003PUMBIM W ITOHAT-
HBEIM eMy MHOKeCTBOM (hparMeHTOB, OCO3HaBasg, 4YTO 00IIAs CTPYKTypa
Bcex 0oJiee BBHICOKMX YPOBHEM IIPOrpaMMbl BepHA.
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9.2. BecnomorartesibHbi anropuTMm

Ipumep 1. TlpuMeHMM  MeTOA i
«CBEepXY BHHU3» s PaspaboOTKH ajro- B(xg: ¥e)

pUTMa HAXOMKJAEHUA NepuMeTpa Tpe-
YrOJIbHUKA, 3aJaHHOIO0 KOODAMHATAMMA
CBOMX BEepIIHH.

Ilycts XA, XB, YA, YB, XC,
YC — KoOopAMHATHI BEPIIHH TPEyToJib-
auka ABC. Ero nepumMerp — cyMMa
nnuH orpeskoB AB, BC u AC.

M3 kypca reoMeTpuy BaM H3BECTHA
dopmysna AAA BBHIYUCIEHHSA AJMHBI OT-  pyuc. 2.11. Orpesox AB
peska AB 110 KOOPAMHATAM €ro KOHIIOB
(puc. 2.11):

Xa Xg

d=\(XA-XB)* +(YA-YB).

IleiicTBusi MO BBIMHCIEHMIO JUIMHBI OTPe3Ka NPeACTaBIAT coboit
JIOPMUECKH IeJIOCTHHINA (hparMeHT, KOTOPBIH Iesecoo0pasHo O(GOpPMHUTH
B BHJZIe BCIIOMOTaTeJIBHOI'O AJITOPHUTMA.

BcrnomoraTtenbHbliii anroputmMm — 3T0 anropuTtm, UeNvKoM wucnonbaye- 0
Mblii B COCTaBe Apyroro anroputma.

Ha pucynxe 2.12 npeicraBieHBI:

1) 6ioKk-cXemMa AaJTOPUTMa BBIYMCJEHHsI IlepuMeTpa TPEyrojb-
HUKA, IPeAnojaraioiias BbI30B BCIOMOraTeJbHOTO AaJIropurma
OTpesok;

2) 6a0K-cxemMa BermomoraresbHoro ajiropurma OTpesok.

IIpu BHI30BE BCIOMOIATEJIBHOIO ANTOPUTMA YKAa3bIBAIOTCA ero ma-
paMeTprl (BXOAHBIE AaHHBIe M pesyabrarsl). [lapamerpamu BCIIOMO-
ratensHoro aiaropurma Ortpesox spiasiores Beamumabl X1, Y1, X2,
Y2, D. Bro ¢dopmaibHbIE MapaMeTphl, OHM MCIIOJB3YIOTCA IIPH OITH-
capnu ajropurMa. IIpy KOHKpeTHOM oOpalleHuM K BCIOMOTaTesJbHO-
My anropurmy (GOpMaJIbHBIE NapaMeTphbl 3aMeHATCA (PaKTHYEeCKUMU
mapaMeTpaMH, T. €. UMEHHO TeMU BeIHMYMHAMU, JJIA KOTOPHIX Oyzer
HMCIIOJIHEH BCIIOMOTATEeJbHBIA anropuTM. Twumnbl, KOJIUUYECTBO W NIOPHA-
IOK cJefoBaHUs (POPMAJBHBIX U (PaKTHUECKHMX IAPAMETPOB IOJKHBI

COBIIAOATH.
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XA, XB, XC,
YA, YB, YC

OTPE?-OK D := SQRT((X1 - X2)A2+ (Y1 - Y2)/2
(XA, YA, XB, YB, D) . e )

I
- '
|

Otpesok
(XB, YB, XC, YC, D)

I
P:=P+D

i
Otpesok
(XB, YC, XA, YA, D)

1
P:=P+D

Puc. 2.12. Anroput™ BBEIYMC/IEHHS TEPUMeETPA TPEYTONBHUKA M BCIIOMOIa-
TeNbHBIH anroputm OTpesok

Komanaa BBI30Ba BCIIOMOraTeIbHOTO AJTOPUTMA MCIOJIHAETCH Clle-
AyomuM obpasom:

1) bopmanbHEIe BXOJAHBIE JAHHBIE BCIIOMOTATENBHOTO AJTOPHTMA 3a-
MEHAITCA 3HAYEeHHsAMHU (paKTHUEeCKUX BXOJAHBIX NAHHBIX, VKAa3aH-
HBIX B KOMAaHJE BbI30BA BCIOMOTATEJIBLHOI'0 AJTOPHTMA;

2) ansa 3aJaHHBIX BXOAHBIX JAHHBIX MCIOJIHAIOTCA KOMAHABI BCIIO-
MOTraTeJIbHOTO aJrOpUTMa;

3) moJlyueHHbIe Pe3yJbTAThl IPUCBAMBAIOTCS IIEPEMEHHBIM ¢ MMEHAMH
(GaKTHYECKUX Pe3yJILTATOB;

4) ocymiecTBIsSeTCA TEPeXOoA K CIAeAyIolleil KOMaHZe OCHOBHOIO aji-

ropuTMa.
0 Kakum Oyaer pesynsrar paGoTbl anroputMa nNpu CRenyiowmx MCXOAHbIX
AaHHbIX: XA=1, XB=2, XC=3, YA=1, YB=3, YC=1.
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9.3. PekypcuBHbIe anropuTMbi

ANrOpUTM Ha3bIBAETCH PEeKYPCUBHbIM, €CNvU Ha KkakoM-nubo ware OH
npsiMO MM KOCBEHHO obpaluaerca cam k cebe.

Ilpumep 2. Kax wussecTHo, GdaxTOpHan HATYPaJbHOro 4YHCIA 7
onpenenseTcs ciaeAywoomum obpasom: nl=1-2-3- .. n; 0! cuuraercsa
pasabiM enuaune (0! = 1).

HMuade aTO MOYKHO 3amMcaTh Tak:

F(n)=1 upm n<1;
F(n)=F(n—-1)'n upu n> 1.

B omnpeznesnenuu (paKTOpHaja 4yepe3d PEKYPCUIO MMeeTcd YCJIOBHe
n <1, NIpu HAOCTHUKEHHHM KOTOPOTO BBI30B PEKYPCHH INpeKpamiaercHd.

B pekypcuBHOM OMNPEeAeneHun [OJXKHO NPUCYTCTBOBATb OrpaHvuyeHue
(rpaHuYHOE YCNIOBME), NPV BbIXOAE Ha KOTOPOE AasibHenwas nHuumaums
peKypCcUBHLIX 0BpauleHuin npekpaliaeTcs.

Ipumep 3. Ompegenum GQyHKHUIO S(7), BBIYHCIAKIIYIO CyMMY
uudp B 3aJaHHOM HATYPaJbHOM 4HCIe 1.

S(n) =n npu n < 10;
S(n) = S(n div 10) + n mod 10 mpu n > 10.

CamocTositensHo onpeaenute dyHkuuio K(n), kotopas Bo3spalliaeTr Ko-
nu4ecTso uMdp 3aAaHHOro HaTypanbHOro 4Yucna n.

Ipumep 4. Anroput™m BhIYMCIeHus 3HaveHus ¢Gynxkuuu F(n), rxe
n — HaTypaJbHOE YWCJIO, 3afaH CJIeAYIOIMMH COOTHOINEHUIMU:

F(n)=1 upu n < 2;
F(n)=F(n-1)+ 3+ F(n - 2) npu n > 2.

Tpebyercsi BHIACHATH, YeMy paBHO 3HadeHue GyHKmum F(7).
ITo yenosuio, F(1) = F(2) = 1.

F(3)=F2)+3-F(1)=1+3:1=4.
F4)=F3)+3-F(2)=4+3-1=1T.
F(5)=F(4)+3-F(3)=T7T+3-4=19.
F6)=F(b)+3-F(4)=19+ 3 -7 =40.
F(7)=F(6) + 3 F(5) =40+ 3-19 = 97.

8
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ITomoGuble BEIYMCIEHUS MOMKHO NPOBOAHUTH B yMe, a UX pe3yJb-
TaThl (PUKCHpOBaTL B Tabuauie:

n = e LNE T Y 1 5 6 7
F(n) - 4 7 19 40 97
IIpumep 5. Ucnonsurens Ilaoc ummeer ~
CJIEeNYIOIYIO CHUCTeMY KOMAHI: 20
1) npubaes 1; S

2) npubass 2;
3) npubass 4. l +1 l l +2 l l +4|

C momompio mepBoif M3 HUX WMCIOJIHU- )

Tejlb YBeJUYMBAET YHCJIO Ha »KpaHe Ha 1,
C NOMOLIBIO BTOPO — Ha 2, ¢ NMOMOIIBI0O Tperheilt — ma 4. Ilpo-
rpamma anaa ucnonsurens Ilaoc — aTo mociemoBaTeIbHOCTL KOMAaHI.
BbIsicHUM, CKOJIBKO pasHBIX mporpaMm, mpeoGpasymomux umcio 20 B
gpeso 30, MOIKHO COCTABUTH AJISA HTOrO HCIOJHUTENS.

KonuuecTBo mporpamm, ¢ moMOINBEI0 KOTODPBIX MOIKHO IONYYHUThH
HEKOTOpoe 4Huciao n, Oyaem paccMarpuBaTh Kak GyHKmuio K(n).

Yucao, menbinee 20, npu 3afaHHLIX HAYANBHBIX YCIOBUAX U CH-
creMe KoMaH]J ucnojgHATens Ilmoc momyumts HeposzmokHo. Ciemona-
TeJibHO, pu n < 20 K(n) = 0.

Has navanrpHOro uymcsa 20 KOJIMYECTBO IIPOTPAMM paBuo 1:
CYyLIeCTBYeT TOJBKO OAHA HycTas IporpaMma, He coaep)Kamas HU
ofHO# KomaHAbl. Moskem sanucars: K(n) =1 npu n = 20.

Jlioboe umcao n > 20 MomxeT GbITH NOJYYCHO U3 YHCES 7 — ilF
n—2mun-4 ofHOK U3 TPEX KOMAH, BXONAIIKX B CHCTEMY KOMAHJI
HCIIOJIHUTENA — «npubase 1», «mpmbasb 2» u «upubaBe 4» coor-
BercTBeHHO. Ilpu 3TOM Kaskgas mporpamMma MOJTYYeHHS M3 UCXOAHO-
ro yucaa umcea n—1, n -2 u n -4 yaImHATCA HA OAHY KOMAaHZIY
u Oyzer mpusoaute K umcay n. Caeposarensro, K(n) = K(n — 1) +
+ K(n - 2) + K(n — 4).

3anumeM Bce COOTHOINEHHS, Onpepensomue byarnuio K(n):

K(n) =0 opu n < 20;

K(n)=1 upu n = 20;

K(n)=K(n—-1)+ K(n - 2) + K(n — 4) upu n > 20.

3amnoaHUM O 3TON (opMmyse TabAWMIy AJsA BCeX 3HAYEHUNH 7. OT
20 mo 30:

n 20 | 21 | 22 |23 |24 | 25| 26 |27 | 28 | 29 | 30

EKm) | 1 | 1 | 23| 6 |10 |18 81 55] 96| 169




CTpyKTypHOE NporpamMmmmpoBaHue

Urar, cymecrsyer 169 pasaudHBIX TporpaMM, € HOOMOIBIO KO-
TOpBIX McmoaHuMTeNs ILmoc Moxker mpeoGpasoBars uuciao 20 B 30.

Nio6oit 06GBLEKT, KOTOPbIA 4aCTMYHO ONpeaenseTcs Yepes camoro ceds, Q
Ha3bLIBAETCA PEeKYPCUMBHbIM. Hac okpyXaeT MHOXECTBO PeKypPCUBHbLIX
06bekToB. MpusBeaém npuMepsl TONEKO HEKOTOPbIX U3 HUX.

1. MaTtpélka — pycckas [AepessiHHas wurpywka B BuOoe pacnucHom
KyKSlbl, BHYTPU KOTOPOW HaxoAsTca NOAOOHbIe el Kyknbl MEeHbLIero
pasmepa.

2. [lsa sepkana, NocTaBNeHHbIe APYr HanpoTWB Apyra, — B HUX obpa-
3ylOTCA [Ba KOpUAOpa M3 3aTyxalowux oTpaxeHwi. 3To, Hanpumep,
MOXHO Habnopatb B CnanbHOM >XEe3HOAOPOXHOM BaroHe.

3. MNpumepom PeKypCcUBHO CTPYKTYPbl SIBNSAETCHA 3amedarenbHoe CTwu-
xoTBOpeHue P. BepHca «[oM, KOTOpbIA noctpoun [xek» B nepesone

C. Mapuuiaka.




Maea 2. Anroputmsl ¥ NporpaMmMmupoBaHmne

4. PekypCuBHyl0O Npupoay VMEIOT reomeTpudeckue dpakrtans. Ha pu-
CyHKe NpeaCTaBfeHo NoCTpoeHWe OJHOro U3 reoMeTpuyveckux pax-
TanoB — TpeyronbHuka CeprnvHckoro. YTob6bl ero noay4uTb, HYXHO
B3ATb PAaBHOCTOPOHHWIA TPEYroNbHUK C BHYTPEHHeW 06nacTebio, npose-
CTU B HEM CpeaHVe NUHUU W «BbIKWHYTb» LEHTPANbHLIA U3 4Y4eThIPex
06pas3’0BaBLUNXCH MaNeHbKUX TPeYrofbHUKOB. [anblie aTv Xe OeicT-
BWSA HYXHO MOBTOPUTL C KaXXAbIM M3 OCTABLUMXCA TPEX TPEeyrofibHUKOB,
MT 4.

AL LS

9.4. 3anuce BCNOMOratesibHbiX airopMTMos
Ha fs3bike Pascal

3anuch BCIIOMOTATEJBHBIX AJTOPUTMOB B fA3BIKAX IPOrPAMMUPO-
BaHUA OCYIIECTBJIAETCSA C IMOMOINBI0 moamporpaMm. B saseike Pascal
pasIuvaloT ABa BHJa MOANPOrpaMM: IPOUEAYPhl M (DYHKIIHAH.

Mpouepypa — nognporpamma, UMEIoLWAas NPOW3BONLHOE KOJIMYECTBO
BXOAHbIX N BbIXOAHLIX AAHHBIX.

Onucanue mpoueaypsl MMeeT BHJ:

procedure <uMs npouenyps> (<onmMcaHue MNapaMeTpOB-3HAUESHUN>;
var: <onMcaHue lapaMeTpOB-IEepeMEeHHEIX>) ;
begin
<onepaTopsr>
end;

B sarosoBke mnponeaypsl mocijie eé MMEeHH HPUBOJUTCA IepedyeHb
¢dopMaJibHBIX TapaMeTpPOB M WX THUNOB. [ BBI30BA HNpPOUEAYPHI I0-
CTAaTOYHO yKasaTh €€ HMM#A CO CHUCKOM (AaKTHUYECKUX IIaPAMeTpOB.
IIpu sTroM Mexay GakTHUeCKMMH H (DOPMAJBHBIMU [apaMeTpamu
JOJIKHO OBITH IIOJIHOE COOTBETCTBHE II0 KOJMUYECTBY, HOPAAKY CIemo-
BAHUA W THUIY.

IIpumep 6. Banmmem Ha ssbike Pascal mporpammy HaxoKIAeHUA
IIepUMeTpa TPeyroJbHUKA, 3aJaHHOTO KOODAMHATAMH €ro BepIIWH.
BenomoraresbHBIH anropuTM oOpMUM € IIOMOIIBIO IIPOLEAYDHI.




CTpyKkTypHOE nporpamMmmMmuvupoBaHue

program perimetr;
var xa,ya,xb,yb,xc,yc,d,p: real;
procedure otrezok(xl,yl, x2,y2: real; var d: real);
begin
d:=sqgrt (sqr (x1-x2)+sqgr(yl-y2));
end;
begin
p:=0;
writeln ('Beon KOOpIMHAT KOHLOB OoTpeska:');
writeln('xa, ya');
read (xa,ya);
writeln('xb, yb');
read (xb, yb) ;
writeln('xc, yc');
read (xc, yc) ;
otrezok(xa,ya,xb,yb,d);

p:=p+d;
otrezok(xa, ya,xc,yc,d);
p:=p+d;
otrezok (xc,yc,xb,yb,d) ;
p:=p+d;
writeln('p="',p)

end.

BbinonHUTE NporpaMMy Ha KOMMbIOTEpPE,

Moaymaiite, KakuMm 00pa3oM MOXHO MOAMPUUMPOBATL NporpamMmy,
4TOBbl BbIMUCAATL C €8 MOMOLLBIO NepuMeTp n-yronbHuka. Kakum obpa-
30M MpU PELLUEeHUN ITOW 3a4adqy MOXHO WCMONb30BaTh MacCuBbI?

0LV

@yHKUuMs — noanporpaMma, UMeroLwan eauHCTBeHHbld pesynsTar, 3anuv- 0
CbiBaeMblii B si4eiiky NamsitTi, MMs KOTOPOI COBnanaeTr C UMeHeM (yHK-
unm.

Onucanue HYHKIUW HMeeT BUJI:

function <uma QyHKUMMD> (<ONMCaHME BXONHHIX MaHHHEX>) :
<TUN_QYHRUMUM>) ;
begin
<onepaTopsr>
end;

B sarosoBke (GyHKIUM DOCHe €€ MMEHU NPHUBOAUTCA ONUCAHHE
BXOJIHBIX JaHHBIX — yKasblBaeTcA IepeueHb (hOpMaJbHBIX ITapaMeTpPOB
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u ux tunos. Tam ke ykaseiBaercss Tunm camoit GQYHKIHH, T. €. THI
pesynbrata. B Osoke GyHKIHE 06A3aTENbHO JOJKEeH NPHCYTCTBOBATD
oneparop

<mma_QyHKUMM> = <pe3yNbLTaT>;

Hns BBI30BAa (PYHKIUM JOCTATOYHO YKA3ATh €€ MMS CO CIHUCKOM
(paKTHYECKUX ITapaMeTpoB B JIOO0OM BBIDAYKEHWM, B YCJIOBHUAX (mocie
caos if, while, until) wiu B omeparope write raasmoit mporpaMMsi.

IIpumep 7. 3anumem Ha s3pike Pascal mporpaMMmy HaxXoMKIeHUS
IepuMeTpa TpeyrojlbHHKA, 3aJaHHOTO KOODAMHATAMU €ro BepIIuH.
BenomorarenbHEBIH anropurM oGopMuUM ¢ IOMOINbIO (DYHKIUHA.

program perimetr;
var xa,ya,xb,vyb,xc,yc,p: real;
function d(x1l,yl, x2,y2: real): real;
begin
d:=sqgrt (sqr (x1-x2) +sqr(yl-y2));
end;
begin
writeln ('BBoO KOOPOMHAT KOHLOB OTpesKa:'):
writeln('xa, vya');
read (xa,vya);
writeln('xb, yb');
read (xb, yb) ;
writeln('xec, yc');
read (xc, yc) ;
p:=p+d(xa,ya,xb, yb)+d(xa, ya, xc, yc) +d (xc,yvc, xb, yb) ;
writeln('p="',p)
end.

BbinonHute nporpammy Ha KOMIMbIOTEPE.

Ha ocHoBe 3TOW nporpamMmbl HanUWMTE GOYHKUMIO, BLIMUCASIOLLYIO
niowane TPeyronbHukKa rno UEeNoYUCNEHHbIM KOOpAWHATAM €ro BepLUMH.
Ucnonbayiite aty dyHKUMIO ANA BbIMMCAEHUA NAOWAOW N-YronbHuKa,

CAMOE TIJNTABHOE

CTpyKTypHOE IpPOrpaMMHPOBAHME — TEXHOJIOrMs DaspaboTKu mpo-
rpaMMHOTO ofecliedyeHus, B OCHOBE KOTOPOHl JIEKHT TIpPEACTABJIEHHE
IporpaMMBbl B BHJE HMEPAPXHUYECKON CTPYKTYPbI JIOTHYECKH IIeJIOCTHBIX
¢parmenToB (6JI0KOB).




CTpykTypHO€ nporpaMmmMupoBaHue

OcHOBHBIe NPUHOUIIE CTPYKTYPHOI'O IPOrPAMMHPOBAHHA 3aKJIIO-
4awoTed B TOM, 4YTO:

1) mobasi mporpaMMa CTPOMTCA M3 TPEX 0A30BBIX YHPABIAKONIMX KOH-
CTPYKIIMH: ITOCJIeN0BATEILHOCTL, BeTBJIEHUE, I[MKJI;

2) B mporpamMMe 6a3oBble yNpAaBJISAIOLNIME KOHCTPYKIIMM MOTYT OBITH
BJIOJKEHBI JPYr B Jpyra IIPOU3BOJBLHBIM 00pasoMm;

3) noBropsIONMecs (QParMeHTH MNPOrPAMMBI MOMKHO O(OPMUTE B
BHE IoAnporpamMm (mpouenyp u (GyHknmii). B Buge nmogmporpamm
MOXXHO O(QOPMUTH JIOTMYECKH IeJIOCTHBEIE (DparMeHThI HPOrpaMMbI,
Jaxke ecJM OHHU He TOBTOPHAIOTCH;

4) Bce TIepedYHMCIeHHBIE KOHCTDYKIIMM OJIKHBI MMETh OIMH BXOJ W
OIUH BBIXO;

5) paspaboTka nDpOrpaMMbl BeAETCA IIOIMIATOBO, METOAOM «CBEPXY
BHHUB3» .

BenmomoraTesbHBIA ANTOPUTM — 9TO AJTOPHATM, LEJIAKOM HCIOJIb-
3yeMBI B COCTABE APYroro ajropuTMma.

AJNTOPUTM HAa3BIBAETCH PEKYPCHBHBLIM, €CJIM Ha KakoM-Jaubo Imare
OH IIPAMO HJIHM KOCBeHHO obpamaercsa cam kK cebe.

3anuck BCHOMOTATEJBHBIX AJTOPHTMOB B S3BIKAX IPOrPaMMMPO-
BaHUHA OCYLIECTBJIAETCA C IIOMOINLIO noanporpamMm. B sswike Pascal
pas/jMyalT JBa BHAA MOAIPOTpaMM: HPOUEAYPHLI U (DYHKIIUH.

Bonpocbkl u 3apavus

1. B uéM 3arJ04aeTcs CYIHOCTh CTPYKTYDHOI'O INPOrpAMMHPOBA-
Husa? Kakwe nmpeumymecTsa ofecrieymBaeT 3Ta TeXHOJIOIUsA?
2. Kakoif anropurM HA3LIBAeTCH BCIIOMOTATeJIbHBIM?

3. BcnomHHMTE, B UEM COCTOMT CyTh METOJAa IIOCIeI0BATEIbHO-
ro moCTpoeHUdA (yTouHeHus) anropurma. Kak OH HasbIBaercs
uHaue?

Onummure OCHOBHBIE INary paspaboOTKH NPOrPAMMBI  METOIOM
«CBEpXY BHHU3».

Jlan npAMOYTroabHBINA napajielennIe],
OIHHBI pébep KOTOpOro paBHBI a, b
u c. Tpebyercss ompemenurs nepumerp
TpeyrojJbHUKa, o0pa3oBaHHOI'O AUAaro-
HanaAMu ero rpaneit. Kakoil ajaropurm
menecoobpasHo WMCIOJAb30BaTh NHPU pe-
IIeHUM 9TOM 38784l B KayecTBe BCIIO-
MoOraTeJbHOro?

P

b
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6.

A 10.
E 11.

12.

13.

Kaxkoit BcromoraTejabHBIH AJNOPUTM HA3BLIBAETCHA DPEKYPCHBHBLIM?
YTo Takoe rpaHUYHOE YCJOBHE X KAKOBO €ro HagHAUeHHE B pe-
KYPCUBHOM aJropurme?

AnropurM BeIUHCHEeHUA 3HaueHua QyHKumm F(n), rme n — Ha-
TypaJIbHOE YHCJO, 3aJaH CJIEAVIOIMMHA COOTHOIIEHUSIMM:

F(n) =2 npu n <0;
F(n)=F(n-2)+ F(n—-1)+ F(ndiv 2) upau n > 0.

Tpebyercsa BBIACHUTH, YeMy paBHO 3HauyeHwe GyHknuu F(10).

Ucnonsurens KanpKynaTop uMeeT CJIEAVIOIIVIO CHCTEMY KO-

MaH[I:

1) npubase 1;

2) ymMHOXBL Ha 2.

C nmoMoInpl NEepBOM M3 HUX HCIOJHHUTENb YBEJIUMYUBAET YHCIIO

Ha dKpaHe Ha 2, C IOMONILIO BTOpPOM — B 2 pasa.

1) BrisicHUTE, CKOJIBKO pas3HbIX IporpaMM, IIpeoOpasyiOmUX YHC-
g0 1 B umeso 20, MOKHO COCTABUTHL AJIA ITOI'0 MCIOJHHUTENAd.

2) CKoIBKO cpeay HUX TAaKHUX IIPOrpaMM, Y KOTOPBIX B KadecTBe
IIPOMEKYTOYHOr0 peayjabTaTa 00s3aTeIbHO I[OoJydYaeTcs YHC-
a0 157

3) CKOBKO cpeaM HHUX TAKHMX MpPOrpaMM, Yy KOTOPBIX B KaydecT-
Be IIPOMEKYTOYHOIO Pe3yabTaTa HUKOIA He IIOJy4YaeTcda YHuc-
ao 127

ITonpobyiiTe HAUTH PEeKYPCHBHbIE CMHTAKCHYECKHE CTPYKTYPHI:
1) B moame A. Bnoka «JIBeHamuaTb»;

2) B ctuxorBopernu M. JlepmouToBa «CoH»;

3) B pomane M. Byarakosa «Macrep u Maprapura»;

4) B (hosbKIOpE.

Haiizure wuHpOpMaAnuo O TAKHX TIeoMeTpUUYecKHX (pakrTaiax,
kax Cuexunxa Koxa, T-xsaapar, H-dpaxran, xpusasa Jlesu,
IpakoHoBa JOMaHAasd.

Hanumure nporpaMmy BbhlUMCJeHus 3HadeHus dyaxkoun F(n),
paccmoTpeHHO# B nmpumepe 4 aroro naparpada. Beruumeaure ¢ eé

nomolinbo 3Hadyenue ¢ynaknun F(7).

k n! -
Hamumure mporpammy Buiuuciesus C, =———— . Hcnoasayii-

Te MOAIIPOrPaMMY. (n—k)!-k!

Hasa nporpamwma:

program rek;
procedure F(n: integer);




CTpyKTypHOE nporpamMmmMmumpoBaHue

begin
if n>0 then
begin
F(n-4);
writeln(n) ;
F(n div 3)
end;
end;
begin
F(9)
end.

He BrIDONHSAA NpPOrpaMMy HA KOMIBIOTEPE, BBISICHUTE, UYTO IIO-
JYYUTCHA B peayiabrare paboThl 9TOU POrPAMMEL.

IIpoBepbTe CBOH pes8yJIBTAT, BBHINOJHHB IPOrpaMMy Ha KOMIIBIO-
Tepe.

JononHutensHbie Matepuansl K rfase CMOTPUTE B aBTOPCKOW MacTep-
CKOMW. :
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lMmaea 3

MHOOPMALIMOHHOE
MOZAEJINPOBAHUE

§ 10
Moagenu n MmoaenupoBaHue

10.1. OOwume cBepeHus 0 MOLEeNTMPOBaHUMU

YenoBeK CTPEeMHTCS IIO3HATHL 00BLEKTHI (IpeaMeThl, IPOIecChl HJIH
ABJIEHWS) OKPYIKaloIlero Mupa, T. €. IOHATh, KAK YCTPOEH KOHKpeT-
HBI O0BEKT, KAaKOBBI €ro CTPYKTYpa, OCHOBHBIE CBOMCTBA, 3aKOHBI
PasBUTHA M B3auMOfedcTBHA ¢ Apyrumu obbexramu. IIpu aTom 3a-
YaCTYI0 HCCIAeAYIOTCA He caMMu O00BEeKThbI, a MX MOJEeJH.

N3 xypca mHGOPMATHKH OCHOBHOH IIKOJLl BAM HM3BECTHO, 4YTO:

* MOAEeJb — HTO HOBBIM OOBEKT, KOTOPBLIH MMeeT CBOMCTBA JaHHOI'O
00'BeKTa, CYIIeCTBEHHBbIE JJIsl OIpeJeJIEHHOTO HCCIeJOoBaHUA,

* MOAEJIHPOBAHHE — METOJ IIO3HAHMSA, 3aKJIOYaloIUicA B CO3JaHUM
M HCCJEIOBAHUM MOJeJIei;

* garypHas (MaTepuaibHasg) MOJeJb — peaJibHbIH IIpeaMeT, B
YMEeHBIIEHHOM HJIH VBeJIHMUYEeHHOM BHJ€ BOCIHPOUSBOASIIHWI BHeI-
HUAN BUJ, CTPYKTYPY WJIHU IOBeJeHHEe MOMEJIMPYeMoro oObexTa;

* padOpMAMOHHAA MOJeJb — ONHCAHHe OO0BeKTAa-OpHUIHHANa Ha
OJHOM M3 SA3BIKOB KOJMPOBaHMUA MHOMOPMAIUH;

* o (popMe mpejCTABIEHUA MOKHO BHIAEJIUTH 3HAKOBBEIe, 00pasHEIe
1 cMelIaHHbIe MH(POPMAIIMOHHBEIE MOIEJIH;

¢ 174 cos3aHuA HH(GOPMAMOHHON MoAejud o0BeKTa HeoOXOAMMO:
1) BBIICHUTH TEJb MOINEeJIMPOBAHMA;

2) BBIZEIUTH CBOMCTBA O00BLEKTA-OPUI'MHAJNA, CYIIECTBEHHBIE C TOY-

KM 3peHHA IeJd MOIe/IMPOBaHHWA,




Mogenu n mogenupoBaHue

3) yCTAaHOBATL B3aMMOCBA3M MEXKJAY 3HAUYEHHWAMH BBIOpaHHBIX
CBOMCTB M BBIPABUTH WX B HEKOTOpO# dopme (cioBecHO, Tab-
auiei, rpadbukom, QYHKIHeH, YpaBHEeHHEM, HEDPaBeHCTBOM,
CHUCTEMOH M T. IIL.).

Mopgens — oOlIeHAYYHOE MOHATHE; MOJIeJIMPOBAHME HMMEEeT MECTO

B JII0OBIX 00s1acTAX 3HAHMA U cepax UYesJOBeUeCKOW NeATeJbHOCTH.

I'Ipmsep.me npumMmeps! Mogenen, c KOTOPbIMW Bbl BCTpe4YanuCb Ha Ypo-
Kax t'.blr"ISMKVI, XUMWK, GMOJ'IOFMM. WCTOpUK, MaremaTuku, Oﬁu.teCTBOSHa-
HUS, NUTEPaTypbl.

B wHdopmatuke paccmarpusatotcs obume noaxogbl K CO3L4aHWMIO U UC-
NoNbL30BaHUIO MHMOPMALIMOHHLIX MOAENE, CBA3aHHLIE C MCMNONL30BaHU-
eM KOMMBLIOTEPHOW TEXHWUKM.

10.2. KomnboTepHoe mopgenuposaHue

UHpopmaunoHHbie Moaenu, peanu3oBaHHble C NOMOLUBLIO CUMCTEM MNpo-
rPaMMUpPOBaHUA, 3NEKTPOHHLIX Tabnuu, CreunanusupoBaHHbIX Marema-
TUYECKUX MAKeTOB WAM MPOrpaMMHbIX CPEeACTB ANS MOAENMpoBaHus,
Ha3bIBAOTCS KOMMbLIOTEPHLIMM MOLENSIMU.

KomneloTepHoe MopgenupoeaHue Bkiiodaetr B ceba npouecc peanu-
3aumMM MHGOOPMAaLMOHHON MOAENU Ha KOMMLIOTEPE W UCCNemoBaHve C
MOMOLLBIO 3TON MoAenu obbekta MOAENMPOBAHUS — MPOBEAEeHWe Bbl-
YMCNUTENBHOrO 3KCMEepUMEHTa.

C nomMOombi0 KOMIIBIOTEDHOT'0 MOLEJIHUPOBAHUA PEIAloTCA MHOIHMe
Hay4YHble ¥ IIPOM3BOJCTBEHHEIE 3aJa4M: IIPOTHO3UPOBAHHE IOTOABI M
KJIAMATHUEeCKUX M3MEHEeHWH; KOHCTPYMPOBAHWE TPAHCIIOPTHBIX CPEACTB
W au3aifH JIeKapCTBEHHBIX IIPENapaToB; CTPATETHUYECKOE YIpaBJIeHUE
OPraHM3anusIMM M IIPOTHO3MPOBaHHWE IeH HA (DUHAHCOBBIX DPHIHKAX;
NPOTrHO3MPOBAHKE IIPOYHOCTH KOHCTPYKIUNA M HMccjefoBaHue IoBeje-
HHAA 3JaHWH, KOHCTPYKIMH M JeTaneil 1oJ MeXaHWUYeCKOW HarpyskKoi;
MHOTHe Apyrue 3ajgad.

PaccMoTpuM OCHOBHEIE 3Talbl KOMIIBIOTEDHOTO MOAEJHPOBAHHA
6osiee moxpobuOo (pme. 3.1).

Ha nepBom arame B pesysibTaTe aHAIMW3a YCJOBHMs 3a[auyd Olpe-
Jenderca OOBEKT MOAEJMPOBAHMA MW NeJb cosAaHua momenu. Ilocrae
BTOTO0 B 0O'BEKTE MOJENIMPOBAHUSA BHIAEJIAIOTCA IapaMeTpsl (cBoiicTBa,

.




MMaea 3. UudpopmaumoHHoe moaenupoeaHue

1. MocTanoeka 3anaum 1 eé aHanuna pate e :

1

2. NocTpoeHue MHPOPMAUWMOHHOW MOAENN fe——-——

'

3. PaapaboTka KOMNLIOTEPHOWN MOOENU  fee----=

Y

4, KOMNbIOTEPHBIA 3KCNEPUMEHT -

L

5. AHanua peaynbTaToB KCNepUMeHTa r------- !

'

MpuHaTHe peleHunii

Puc. 3.1. OcHoBHBIE 5Tanbl KOMIBIOTEPHOI'O MOJEIUPOBAHUA

OCHOBHBIE 4YacTH), CVINECTBEHHBIE C TOYKH 3PEeHUS IIOCTABIEHHOM
menu. Jlajmee yTouHAETCA, KAKHWE PE3YJBTATHI U B KAKOM BHIE AOJIK-
Hbl OBITH IIOJIYYEHBI, a TaKiKe KaKue HCXOAHble NaHHbIe [JIA 3TOTO
HYKHBI.

Ha BTOpOM 3Tame ONpefensiOTCA NapaMeTpbl MOJAEAM U CBA3U
MEXKAYy HUMM; IPUBOAUTCHA MaTeMaTHUYeCKOoe ONHCAHUE 3aBHCHMOCTei
MeKAYy NapaMeTpaMH MOJAEJIH.

Ha Tpersem aTame BheIOMpaeTcs WM paspabaTeiBaeTcs AJTOPUTM
NONyYeHUs M3 HMCXOAHBIX MAAHHBIX Pe3yJbTATOB, NOAOHMpPAIOTCA IPO-
rpaMMHBIE CPeICTBA pealusaldy AaJIropuTMa Ha KOMIIBIOTEPEe M CO-
3/1aéTcsd KOMIIbIOTEPHAS MOJEeNb.

Ha uerBéprom aramne ocylmecTBAeTcA padoTa HEIOCPeACTBEHHO C
HOJYYEeHHOH KOMIBIOTepHOH Mojenbio. CHauyasa Ha 3apaHee paspabo-
TAHHBIX TecTax (HaGopax MCXOZHBIX MaHHBLIX, AJA KOTOPLIX 3apaHee
M3BECTHBI PE3YJIbTATHI) OCYIIECTBJSAETCA IIPOBEPKA IIPABUJILHOCTH (Te-
CTHUPOBAHME) MOAEJIH, M IPH HeOOXOJMMOCTH MOJe]b AopabaThiBaeTcd.
Ilociie TecTHPOBAHMUA, KOIZA €CTh YBEePEHHOCTh B NPABWIEHOCTH (DYHK-
IIMOHUPOBAHUA MOJEJH, MEepPexXOoAsT HEeNOCPEJCTBEHHO K KOMIIBIOTEp-
HOMY 2KCHEPUMEHTY — IeJIeHAIIPABJIEHHEIM AeHCTBHAM IIOJIL30BATE IS
HaJ KOMIILIOTEPHON MOJesblo. B Xo[e TAKOro sKCIepHMeHTHPOBAHUSA
CO3HATEJNBHO H3MEHAITCA YCJIOBHA (PYHKIHUOHMDOBAHHUA MOAEIH U
HAKAIJIMBAIOTCA JAHHBIE O €€ «IIOBeJAeHHM». B mpouecce IpOBeAeHUA
OKCIIEPUMEHTA MOXKeT BBIACHUTHCH, YTO HY?KHO YCOBEPIIEHCTBOBATH
WM H3MEHUTHh HMCIOJb3YEMBIM AJIOPHUTM, YTOUHHUTL HHGPOPMAIUOH-
HYI0 MOJeJb MJIM BHECTH M3MEHEeHHs B IIOCTAHOBKY 3aza4yd. B rTakmx
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cJyyasx NPOUCXOAUT BOBBpAINEHME K COOTBETCTBYIOIIEMY 3Taly, H
Ipolecc HadyMHAeTCds CHOBA.
Ha msATOM aTame pesyJbTaThl 9KCIEPMMEHTA aHAJM3HMPYIOTCS, Ha
HX OCHOBe AeJIaloTCA BEIBOABI O MozeampyemMoM obbekrte. Ha ocHoBe
BCECTOPOHHEr0 AHAJIM3a MOJYYEHHBIX Pe3yJbTATOB NPHHHUMAaeTcd He-
KOTOpOE peIlleHHe, YTO W SABISeTCA KOHEYHOW IeJbi0 MOAEJHPOBaHUA.
KoMmnesoTepHEOE MOZEIHpPOBAHHE NAET BO3MOIKHOCTD:
® CYLIECTBEHHO PACIIMPHUTH KDPYI MCCAEAYEeMBIX 00BeKTOB (MOzesu-
pOBaHME TPOILIOT0 M OYAYIHero, HECYIECTBYIOIIETO HJIH HEBOC-
IPOMU3BOAMMOTI0 B PEAbHBIX VCJIOBHUAX);
® HCCIIeJOBATH NPOILECCHI B PA3BUTHH, IIPH HEOOXOJMMOCTH YCKODPAA
WK 3aMelJIAd WX ¥ IPOBOAA 9KCIEPHUMEHTHI MHOTOKPATHO;
* HaXOAWTh ONTHMAaJIbHbIe pelleHMs Oe3 3aTpaT Ha H3rOTOBJIEHHE
IPOOHBIX 9K3eMIJIIPOB;
® IIPOBOJHUTH BSKCIEPHMEHTHI 0e3 pHCKa HEraTHBHBIX IIOCJEe[CTBHI
JUIS 3Z0POBbSA 4YeJIOBEKA MM OKDYsKalolled Cpejsbl;
* BHBYAJH3WPOBATHL IOJyYaeMEBIe PEe3yJILTATEHI.

10.3. Cnucku, rpadsbi, aepeebs U Tadbnuubl

Mesxy NaHHBIMH, MCIOJb3YEMBLIMM B TOW WM HHOU HHGOpMALM-
OHHOM MOJIeJI, BCErZa CYILIECTBYIOT HEKOTOPbLIE CBA3H, OIIPEAEJISIONue
TY WIH UHYI CTPYKTYPY HAHHBIX.

BcnoMuute, Kak Mbl onpegensinu CTPYKTYpY AaHHbIX MpyM paccMoTpe-
HAW anropuTMOB W nporpamm. O Kakux WHGOOPMALMOHHLIX MOAENsxX
Toraa wna pe4yb? C KakMMWM CTPYKTYPamMu AaHHbIX Bbl CTANKMBANMUChL B
nporpaMMuposaHnn?

Pasnuuaior JuHellHble U HeJHWHEHHBIE CTPYKTYDPhI AAaHHBIX.

B kypce mHMPOpMATUKHM OCHOBHOM INIKOJEI Bbl ITO3HAKOMHUJIHCH
¢ JHHEHHBIM OJHOCBA3HBIM CIMCKOM — IIOCJIEJOBATENLHOCTHIO JIH-
HeilHO CBA3AHHBIX JIEMEHTOB, JId KOTODPBLIX paspelleHbl Omepamuy
AobaBIeHUs dJIeMeHTa B NPOM3BOJIBHOE MECTO CHHCKa M yAaJieHHe
ai0boro smemeHta. CBA3h 3JeMEHTOB CHHUCKA OCYINECTBJIAETCHA 3a
CYET TOro, 4TO KaKAbIH 3JIeMEHT CIIMCKA COAEeP:KUT KpPOMe JaHHBIX
ajgpec sJieMeHTa, CJAeAVIOIIero 3a HUM B COHCKe. B JuHeHHOM cru-
CKe [Jd KaMkJoTro 3JIeMeHTa, KpOoMe IIepBOTO, eCTh IIpeAbIAYIIHI
3JIeMEHT; JJIfd KaKJoro 9JIeMeHTa, KpOMe IIOCIEeAHEero, €cThb CIeAyIo-
MU BJIeMEeHT.

YacTHBIM caydaeM JMHEHMHOIO OJHOCBS3HOTO CIIMCKA HABJAETCA
CTeK — IIOCJIEJOBATENIbHOCTb, B KOTOPOH BKJIOUEHHE M HCKJIOYeHHe

@
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BJIEMEHTOB OCYIIEeCTBJAIOTCA C OJZHOH M TOH e CTOPOHBI ITOM IO-

cJieJ0BaTeJIbHOCTH.
Em;e OJHHUM YaCTHBIM CcJIy4YaeM JUHEHHOTI0 OJHOCBASHOI'O CHHCKA
ABJIAETCHA o4vepenas — IIOCJeJOBATEJBHOCTh, Y ROTODOIT{ BHJIIOYEeHHe

9JIEMEHTOB IPOM3BOAUTCA C OJHOM CTOPOHBI IIOCJIEJOBATEJIHLHOCTH, a
HCKJIIO4YeHHe — ¢ Apyroi. CropoHa, rje MPOMCXOIHUT BKJIOYEHHE dJle-
MEHTOB, Ha3bIBaeTCHA XBOCTOM; CTOPOHA, IJe IPOHUCXOAUT HCKJIOYe-
Hue, — roJjoBoii. IloHATHE oOuepeAU KAK CTPYKTYDHl JAHHBIX OYEHBb
65M3K0 K OBITOBOMY MOHATHIO «o4Yepeab» (puc. 3.2).

Puc. 3.2. MiocTpanus NOHATUA <OYepeb»

Q Mopymaiite, kakas CBSA3b MEXAY CTEKOM U CReayluwumMu 06bekTamu:

MNoyemy crek sBnaertca cTpykTypoir Tuna LIFO (ot awnrn. Last In, Firts
Out — nocnegHUM MPULLIEN, NepBbiM YLIEN)?

Moyemy ovepenb siBnseTca crpyktypoin tuna FIFO (ot awrn. First In,
First Out — nepBbIM NPUWEN, NepsBbIM YLWEN)?

IIpuMepsl HeMWHEMHBIX CTPYKTYP AAHHBIX BaM TaKiKe XOpOIIo
M3BECTHBI — 9TO rpadsl u gepeBbsa (puc. 3.3).

I'pap — »5TO MHOMKeCTBO 2JieMeHTOB (BepiiuH rpada) Bmecre C
HabopoOM OTHOIIEHMI MeXJ1y HMMHU.
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Puc. 3.3. Ilpumepsl rpaoBLIX CTPYKTYDP

T'pa(p siBiAgeTcA MHOIOCBA3HOM CTPYKTYPOM, 00JIajalonei cieayio-
IIUMH CBOMCTBaAMHM:

1) Ha KaKABIA 2JIEMEHT MOYKeT ObITh IIPOM3BOJILHOE KOJUYECTBO CChI-

JIOK;

2) KaXKIbIH BJIIEMEeHT MOYKeT HMMeTh CBA3h C JIOBIM KOJIMYECTBOM

APYyIrux aJeMeHTOB;

3) Ka)Kaada CBA3KA MOJKeT HMMeTh HalpaBJIeHHe U Bec.

HenanpasineHHas (0e3 crpesiku) JIMHUS, COeAMHSIOLIAS BePIIMHBI
rpada, HaspiBaeTcss pebpom. Jlunusa HanpapiieHHas (CO CTPeIKOit)
HasbiBaeTcA ayroi. IIpu sToMm BepuimHa, M3 KOTOPOH Iyra HMCXOLHUT,
HasblBaeTCcs HaYaJlbHON, a BepUIMHA, KyJa JAyra BXOJHUT, — KOHeU-
Holi. I'pah HasbIBaeTCss HEOPHMEHTHPOBAHHBIM, €CJIM €ro BEpPIIHUHBI CO-
elnHeHBl pébpamMu. BeplIMHBEI OPHEHTHPOBAHHOIrO rpada COoeIUHEHEI
ayramu. I'pad HaseiBaeTcs B3BEIIEHHBIM, €CJU er0o BepIIHHBI HJIH pé-
6pa xXapaxkTepH3yIOTCA HEKOTOPOU NONOJHUTEJIbHON uHOpMAalueiln —
BecaMH BepIIuH uUIu pédep.

I'padbl ABIAIOTCA OCHOBHBIM CPEACTBOM JI ONHCAHUA CTPYKTYD
CJI0KHBIX 00BeKTOB. C MX NOMONIBI0 MOMHO ONUCATH BBIYHMCIUTEb-
HYI0 CeThb, TPAHCIOPTHYIO CHCTEMY, CXeMY aBHAJIMHHUN MU Jpyrue o06mb-
€KThbI.

Opuolt M3 pasHOBHAHOCTENl rpada sABIAeTCA JEepeBo.

JdepeBo — BTO COBOKYIIHOCTH 3JIEMEHTOB (BepIIHMH), B KOTOPOil BbI-
JelleH OJUH 3JIeMeHT (KOPeHb), a OoCTajbHbIe BJIEMeHTHI pasbuThl Ha
HellepeceKarmuecss MHoOXKecTBa (mogaepeBbsa). Karkmoe nopnepeso siBiis-
eTcsa [JepeBOM, a ero KOpeHb ABJfAeTCA IIOTOMKOM KOpPHA Jepesa, T. e.
BCE 2JIEMEHThI CBA3aHBlI MeXAy co00il OTHOIIEHHMEM «IIpPeJoK — IIOTO-
Mok». B pesyabrare obpasyerca mepapxuuecKas CTPYKTYPaA BEpPIIMH.

YacTHBIM ciIyuaeM JiepeBa ABJiAeTcd OMHApPHOe JepeBO, B KOTOPOM
Ka)Jas BepIIMHA MOJKeT HMeTh He Oojee JBYX IMOTOMKOB.

JlepeBbA MCHONBL3YIOTCA AJIA MPEACTABICHUA POACTBEHHBIX CBA3EH
(remeanoruueckoe HepeBO), AJIS ONpeJeJeHUs BHIMIDPBIIIHOW CTPATEruy
B MIpax M T. O.
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Emgé onHO# 3HAKOMOW BaM CTPYKTYPOH JaHHBIX ABJAIOTCA TabIM-
IbI, COCTOANIME W3 CTPOK M rpad (cronabioB, KOJOHOK), IepecedyeHue
KOTOPBIX obOpasyror adeiku. Tabaunbl NpUMeHAIOT I8 HATJISAIHOCTH
U ynobcTBa cpaBHEHHSA MOKasaTeJei.

Q OdopmnsioT Tabnuubl B COOTBETCTBUM C PUCYHKOM 3.4.
Tabnuua f
HOMEp Ha3eaHue Tabnuusbi
} 3aronoekm rpag
lonoeka
} Mogaaronosku rpadg

Crpokm
(ropu3oHTanbHbIE pAaL!)

BOKOBMK I‘pE\dJu
(rpadra ans 3aronoskos) (KONOHKM)

Puc. 3.4. Odopmnenne Tabaumb

HassaHue Ttabnuupbl, NpyU €ro Hanu4MWm, AOMKHO OTpaxarb eé conep-
XaHue, BbiTb TOYHbIM, Kpatkum. HaseaHnue cneayer nomewiars Hag Tab-

nuen.
3aronoekn rpad v CTpok Tabnuusl cnegyet nucate G MNPONUCHOM
6ykBbl, a noas3aronoBkn rpad — CO CTPOYHOA OykBbi, ECMU OHU CO-

CTaBNAT OA4HO MNpeanoXeHue C 3aronoBKOM, WK C MNPOMUCHON OyKBsl,
eCn OHW MMEIOT CaMOCTOATeNbLHOe 3Ha4YeHwe. B KOHUe 3arofioBKOB W
noa3aroNOBKOB Tabnuubl TOYKU He CTasAT. 3arofoBKM W MOA3ArosIoBKW
rpad ykasbiBaloT B €OMHCTBEHHOM 4UChe.

Ecnu Bce nokazatenu, npuBeaéHHbie B rpadax tabnuubl, BblpaXeHbl
B OOHOM W TOW Xe eouHuue (HU3NYECKOW BENUYMHBLI, TO €€ 0Bo3HavYeHue
HeobxoaMmo nomewarts Hag Tabnuueinn cnpasa. Ecnu B rpade tabnum-
Uubl NOMELLEHbI 3HA4YeHWs OOHOW KU TOW Xe (PU3NYEeCKOW BENUYHWHBI, TO
obo3HavyeHne eanHuubl GU3MHECKON BeNMYMHBLI YKa3biBalOT B 3aro/IOBKE
(nop3aronoeke) aToi rpadsl.

3™ n ppyrue TpebosaHua K odopmnenuio Tabnuu copepxarcs B
MOCT 2.105-95 «ECKA. O6wume TpeboBaHus Kk OPOPMNEHMIO TEKCTOBbIX
[NOKYMEHTOB».

B xypce mHGDOPMATHKN OCHOBHOII NIKOJIBI Bbl ITO3HAKOMHJIHCE C
TaOMUIAMHA THIA:
® «00BEKT — CBOWCTBO», COJEPKAIIAMH HHGPOPMAIUIO O CBOICTBax

OTAENbHBIX 00BEKTOB, NPHHAMJIEKAIIUX OJHOMY KJACCY;
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* «00BeKT — O00BEeKT», coaeplKaluMHu HHGOPMAIHUI0 0 HEKOTOPOM
OZHOM CBOHCTBe Iap OOBEKTOB, NPUHANJEKAIIHX OJHOMY WJIH
pasHBIM KJaccaM.

Tabaunpel, B KOTOPEIX OTPaykeHO HAJWUYMe WM OTCYTCTBHE CBA3eH
MeMIY OTAEJbHBIMU BDJIEMEHTAMH HEKOTOPOH CHCTEeMBbl, Ha3bIBAIOTCHA
ABOMUYHBIMH MATPHIIAMH.

Bcrnomuute v npueegute npumepbl Tabnuuy, Tuna «0ObeKT — CBOWMCT-
BO», «0OBLEKT — OOBLEKT», OTpaXalolux He TONbKO KOJIMYECTBEHHbIe, HO
N Ka4yeCTBEHHbIE XapakTepPUCTUKW CBOWCTB (OBOWYHbIE Martpuubl).

Tabauurslii criocob OpencTaBIeHHS NAHHBIX ABJIAETCA YHHUBEDPCAb-
HbIM — J100yI0 CTPYKTYPY AAHHBIX, B TOM YHCJ€e H IpeJCTaBIeHHYIO
B (opme rpacda, MOKHO cBecTH K TabimuHOil dopme. ITo Tem OGosee
BajKHO B CBfASHM C TeM, YTO JAJIS KOMIBIOTEPHOU 0o6paboTkm Tabiuunoe
NpeACcTaBIeHHe AAHHBIX ABJIAETCA IPeAIOUTHTEIbHBIM.

IIpumep 1. Ilocrpoum tabiauily, COOTBET-
CTBYIOIYIO HEOPHEHTHPOBaHHOMY rpady (puc.
3.5), oTpajkapIileMy CcXeMy AOpOor MeXAy He-
KOTODBIMHA HACEJEHHBIMH ITYHKTAMH.

Crpokn u cronbusl Tabauner G6yayT co-
oTBeTCcTBOBATH BepumuHaMm rpada. Ecau nse
BEDIINHBI ABJIAKTCA CMEXHBIMH (COeIMHEHBI Puc. 3.5. I'pad cxe-
pebpoM), To B AUeliKy Ha mepeceueHmm co- o AOPOT
OTBETCTBYIOIINUX cToJbHa ¥ CTpoKU OyZeM B3anuchlBaTE BeC 3TOTO
pe6pa. B mporTuBHOM ciaydae (BepIIMHBI He ABJIAIOTCH CMEMXHBIMH)
B Adeiixy Oyaem sanuceiBath 0. Ilosyunmtcss tabiauna tuna «o6b-
eKT — O0BeKT».

Takyio TabJuny HasbIBAlOT MaTpUIeil cMmexxHocTu. HacTo B mar-
pHIlAX CMEXHOCTM BMECTO HYJs CTaBAT 3HAK MHUHYC, 4TO obecnedum-
BaeT OOJBIIYIO HADJIALHOCTB.

A|lB|(C | D A|B|C | D
A 0 7 6 A = 7 6 -
B 7 0 9 0 B 7 - 9 =
C 6 9 0 | 13 C 6 9 - | 13
;2 i) 0,113 | o Bl — - | 13| =
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MaTtpuna CMeKHOCTH HEOPHMEeHTHPOBAHHOTO rpada CHUMMeETpHYHA
OTHOCHUTEJILHO I'NIABHOM JMAaroHa W, UAYIIEH OT JIEBOrO BEPXHEro yria
K NPaBOMY HUIKHEMY yIJuIy. ¥ MATPHILI CMEXXHOCTH HeOPHEHTUPOBAH-

HOTIO rpa{pa TaxKad CHMMETpHA OTCYTCTBYeT.

IIpumep 2. OGex B IIKOJBHOM CTOJOBOI COCTOMT M3 ABYX 6.0
u HanuTka. Ha nepBoe MoxHO BBIOpaTh I WJIM OKPOIIKY, Ha BTO-
poe — IJIOB MJX TeJIbMEeHH, HA TpeThe — COK HJM KOMIOT. Bce
BOBMOYKHBIE BapHMaHTBl IIPEJCTABJIEHBI C IOMOIILIO JepeBa Ha pH-

cyvHKe 3.6.

lu,u I I OkpoLuka |
‘ ‘\“\
rlnoa I [ neRbMeHT I Mnos I l'lenbmeHHI
Y
| Ccm J | Cok | I Cok |
|
| Komnm'—[ | Komnot ] I Komnot | LKomnO‘r |

Puc. 3.6. Jlepeso BapuanTOB 00eza

HOns Toro 4robBl UPEACTABHTHL 3Ty Ke HH(MOPMALMIO B Tabaue,
Gysem ABUTaTeCA 110 AEPEBY OT JIMCTHEB K KOPHIO, OINMCHLIBAA BCe

BO3MOXKHEIE BapmaHTHI o0eja.

Oben Hannrox 2-e 6arono 1-e 6mopmo
Bapuanr 1 Cok IlnoB in
Bapuanar 2 Kommnor Ilnos ILu
Bapuaur 3 Coxr ITensmenu Iu
Bapuanr 4 Kommnor Ilensmenn I u
BapuanTt 5 Kommor Ilnos Oxpomka
Bapuanr 6 Coxr Ilnos Oxpomika
Bapuant 7 Kommoor ITensmenu Oxpomrka
Bapuanr 8 Cox IMensmenn Oxpomka
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Honyuuaack Tabauma THNAa «00BEKT—CBONCTBAY: obbeKTAMU B
Heil ABJIAIOTCSA BApHMAHTHI 00exa, a CBOMCTBAMM — COCTaBJIAIOIME ero
6mona. IIpu arom umesno rpad B MOJy4eHHOI Tabiuie COOTBETCTBYET
YuCcJIy YPOBHEH B Jepese.

IIpu pemeHuMM KJjacca 3ajad, CBA3AHHOIO C HAXOXKJEHUWEM KpaT-
yaiero NyTH B OPUEHTUPOBAHHOM rpade, MOKHO!
1) or mcxomHOrOo rpada nepeiTH K MaTpuie CMeXHOCTH;
2) 0 MaTpuIle CMEKHOCTH IOCTPOMTH AePeBO PeLIeHMii;
3) mo jAepeBy pelleHWN BHIOpPATH NMOAXOAAIINNA BapUaHT.

Ipumep 3. Haiiném kparTuaiimuii OyTh OT BePIIMHEI A no Bep- 2
muasl F B rpade, npuseaéHHoMm Ha pucyHke 3.7. 48

Puc. 3.7. OpuedTHpoBaHHBI rpad

CocTaBuM MATPHUILY CMEKHOCTH, COOTBETCTBYIOIIYIO NaHHOMY OpH-
eHTUpOBaHHOMY Trpady:

Ahenl ol p L& F
A|-]e6|s|18|-]-
3l - | = = |#9la.l-
gl — | =] =l =]~ |18
B =] = ]2} F
© - ! TR PR A T
] at A o _ ik

Ilo Marpuile CMeXHOCTH MOCTPOMM IIOJHOE AepeBo mepebGopa pe-

menuit — pucyHox 3.8.
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Puc. 3.8. Tlornoe aepeso mepeGopa pemnieHwuit

Ha pucynke 3.8 BuAHO, YTO KpaTualInuMii NyTh M3 BEpPIIMHBEI A
B BepuminHy F paseH 17 m umeer Buy A—B-E-F.

B E IIpumep 4. Ha pucynxe 3.9 npexcras-
JIeHa CcXeMa J0por, CBA3LIBAIOI[MX TOpoAa
c A, B, C, D, E, F, G. Tlo kaxnoit nopore
G MOXKHO [JBUIaTbCsi TOJBKO B OIHOM Ha-
npaBIeHUH, YKa3aHHOM cTpenkoi. Crojb-
KO DPasHBIX IyTeil CYIIEeCTBYeT U3 Topoia
F A B ropox G?

CyimecTByeT HECKOJBKO CIIOCOBOB perrie-

HUA 3TOM 3amauu. PaccMmorpum wux.

1\

D

Puc. 3.9. Cxema gopor

Bapuanm 1. Ilo rpady MOXHO HOCTPOHUTH MATPHUILY CMEeXHOCTH,
a Ha eé OCHOBe IOCTPOMTHL JAEPEeBO, KOPHEM KOTOpOro Oyier CIYKHUTH
BepmmHA A. YuCI0 JHCTHEB MOCTPOEHHOrO AepesBa OyneT paBHO YHCITY
mopor mu3 ropoza A B ropoxy G.

Q MocTpoiite nepeBo W nogcuvTaiiTe 4MCNoO AOPOr U3 ropoga A B ropopg
G camoCTosiTeNbHO.

Bapuanm 2. Ilyers Ky — umeso myreit us ropoma A B ropox X.
Haunmem cumrare umcno myreil ¢ KoHma mapmpyTa. Tak Kak B
ropos G ectb goporu u3 ropoxos C, E, F, to Kg; = K, + K+ Kp.

B cBowo ouepens Ko=1+ Kp=1+1=2,
Takum obpasom, Ko =2+3+2=1T1,
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Bapuanm 3. M0XXHO CUHTATh YMCJO MyTed ¢ Ha4Yaja MapuipyTa.
Ilpu aToM mponecc noacuyéra ymobHO m300paxarTh Ha caMoM rpade —
pucyHok 3.10.

B(1) E(1+2)

G(3+2+2)

D(1)

F(2)

Puc. 3.10. Cxema jgopor ¢ mojc4yéroM wHca IIyTel

IIpumep 5. Ha pucynke 3.11 mpeicraBiaeHa cxema JAOpOTr, CBdA- ///’b
3LIBAIOIIMX HAaceléHHBIe NyHKTHI A, B, C, D, E, F, G. B rabnune &
cojilep;KaTca CBEJeHHs O AJUHAX ATUX Aopor (B xuiaomerpax). Cxemy
u TabIHILy CO3JaBajNM HE3aBUCUMO APYT OT Apyra, I0TOMY B HHUX
HCIIONB3YIOTCA pasHble obosHauenusi. Heo6XoAMMO BBIACHUTH JJIMHY
nyTH B Kujomerpax u3 myHkTa D B nyHKT F.

QS

ri|rz|r3|rs|rs| 16|17
1 15 | 10 | 20 25
B E
r2 | 15 25 10
D
r3 | 10 30 | 20
A G
rd4 | 20 | 25 15
. s 15 10
ré 30 15
I7 | 25 | 10 | 20 10 | 15

Puc. 3.11. Cxema mopor m tabauma WX AJIHH

PacemoTrpuM mMelomuiica rpad ¥ BHIACHUM CTEIeHb KasKIOU Bep-
MIMHBI — YHUCJI0 DEDEep, COeAUHAIIIUX HEKOTOPYIO BEePIIMHY C ApYy-
rumu BepmuHamu. Ilomyamnm:

A B 6] D E F G
3 2 3 5 2 4 3
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Ha ocHoBanum mmemoeiica Tabiumbl MbI TaKKe MOMKEM CAEIATH
BBIBOJ(BI O TOM, CKOJIBKMMM JOPOTaMH COEAMHEH TOT MJM WHOH HAa-
CeJIEHHBIA IYHKT C JPYIMMHU HACEJSHHBIMH ITYHKTAMU:

11 X2 | T8 | T4 || F& |<EBE6 | ¥
4 3 3 3 2 2 5

ComocTaBHB HOJYYEHHYI MHMOPMAINIO, MOMKEM CKas3aTh, YTO de-
pes I'l B Tabnune oGo3HaueH HacenéHHBIH myHKT F, a uepes I'T —
D. Cornacro Ttabiuie, pacCTOsHUWE MeKAY STHMHM NYHKTAME DABHO
25 KMm.

CAMOE I'JIABHOE

Mopnens — 8TO HOBBI OOBEKT, KOTODBIII WMeeT CBOICTBAa HAH-
HOro O00BeKTa, CYIIeCTBEHHBIE [JIsi OIPEJeJEHHOTO WCCIIeOBAHUS.
Mopenvpopanue — MeTOJ NO3HAHUSA, 3AKJIIOUAIINUICA B CO3AaHMM
U uccienosBaHum Mojeseit. MH(DopMammoHHas MoAedb — OIHCaHHEe
00'beKTa-OpUI'MHAJIA HA OZHOM M3 A3BIKOB KOAMPOBAHMA HWHOOPMAINH.

B mudopmaTHKe paccMaTpuBaloTcs 00IIMe TOAXOABI K CO3HAHHIO
M HCHOJBL30BAHHI0 MH(MOPMAIIMOHHBIX MOJeJeli, CBA3aHHBLIE C MCIOJIb-
30BAHHEM KOMIIBIOTEDHOH TeXHHKH.

WupopmanmoHHEbIe MOJEIHN, DEeaJju30BAHHBIE C ITOMOIILIO CHUCTEM
NpOrpaMMHPOBAaHMA, 3JIEKTPOHHBIX TaOJUIl, CHEIHAIU3UPOBAHHBIX
MaTeMaTHYEeCKHX I[aKeTOB HWJH MNPOIPAMMHEBEIX CPEACTB IJs MOJIeJIH-
POBaHU#A, HA3BIBAIOTCA KOMIBIOTEPHBIMU MozaenaMu. KoMmmobioTepHoe
MoOJieIMpOBaHMe BKJIOYaeT B cebs mpomecc peanusanuu uHMOPMAIHA-
OHHOM MOZEJHM Ha KOMIBIOTEDE H HCCIEJOBAHUE € MOMONILIO OTOH
MoZean O0BbeKTAa MOJEJIHUPOBAHUA — I[IPOBEAEHUE BLIYHMCIUTEIHLHOTO
SKCIepUMEHTA.

Mexxay KaHHBIMHM, MCIOOJb3YEMBIMH B TOH WJIM WHOH wHGOpMAaIm-
OHHO¥M MOJIesIM, BCerja CyLIeCTBYIOT HEKOTOPLIE CBA3H, ONpeAessSIOIue
Ty WJIHM UHYIO CTDYKTYPY AaHHBIX. Pasjn4yaior JuHeWHbIe U HeJIuHeii-
HBIE CTPYKTYPBI JaHHBIX.

JIuHeHHBIH O/JHOCBASHBIA CIIMCOK — IIOCJIEJOBATEILHOCTS JIMHEHHO
CBA3AHHBIX 3JIEMEHTOB, IJIAd KOTOPBIX paspelleHbl Oonepamuu aodas-
JIEHUs DJIEMEHTA B NPOM3BOJIBHOE MECTO CIUCKAa M yAajieHHe J60ro
ajleMeHTa. JacCTHBIM CiIydyaeM JIMHEHHOr0 OJHOCBSA3HOIO CIHCKA SABJISA-
eTcs CTeK — II0CJIe/I0BATeIbHOCTh, B KOTOPOH BKJIOUYEHHE M HCKJIIO-
YeHHe 3JIEMEeHTOB OCYIIEeCTBJIHAIOTCH ¢ OAHON CTOPOHBLI TOH MOCIeNOo-
BaTeJabHOCTH. EINE OAMH YaACTHBIA caydYail JHHEHHOro OIHOCBAZHOIO
CIIMCKa — ouYepenb, NpejacraBidioniasg coboil IocjaenoBaTeIbHOCTS,
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y KOTOpO# BKJIIOYEHHE 3JEeMEeHTOB IIPOM3BOJAUTCA C OZHOH CTOPOHBI
MOCJIeOBATEIBHOCTH, 4 HCKJIIYeHHe — C JPYTo#.

IlpuMepaMu HeJHMHEHMHBIX CTPYKTYP AAHHBIX ABIAIOTCA rpadsr u
nepeBbsa. I'padd — 9TO MHOKECTBO 2JIeMeHTOB (BepIIMH rpada) Bmecre
¢ HabOpPOM OTHOIIEHHI MEe)KIy HUMH, HA3BIBAEMBIX pébpamu (Jyrammu)
rpada. [lepeBo — 3TO COBOKYIHOCTH 3JIEMEHTOB (BEepIIHH), B KOTOPOM
BBIJIEJIEH OJWH 3JieMeHT (KOpeHb), a OcTaJibHble 3JIeMeHThl pas36HuThI
Ha HelepeceKaoIuecs MHOMecTBa (moazepeBbda). Kaygoe mojpaepeso
ABJSAETCA IEepeBOM, a ero KOpeHb ABJAETCA IIOTOMKOM KOPH#A Aepesa,
T. €. BCE 2JIEMEHTBLI CBA3AHBI MeKJy CcOD0Il OTHOIIIEHUEM <«IIPEJoK —
noToMOK». HacTHBIM ciydyaeM JepeBa fABJdeTcsa OMHaApHOe AepeBo, B
KOTOpPOM KajKJas BepIIuHAa MOXeT uMeTh He 0oJiee IBYX IIOTOMKOB.

Tabauua — 95TO CTPYKTYpa JAHHBIX, COCTOANIAA M3 CTPOK H
rpad (cTonbuoB, KOJOHOK), IepecedeHrde KOTOphIX obpasyioT adeii-
ku. Tabauusl DPUMEHAIOT IJs HATJSIHOCTH M yAoOCTBa CpaBHEHUS
nokasareseil. TaGIMUHEI CIOCOO IPEJCTABICHUA NTAHHBIX ABJIAETCH
VHUBEPCAJBHBEIM — JIIO0YVIO CTPYKTYPY JAHHBIX, B TOM UHCIe U Tpen-
CcTaBJeHHYI0O B (hopMe rpada, MOMKHO CBECTH K TabiauuHOoi (opme. IT0
TeMm GoJiee Ba)XHO B CBA3H C TeM, UTO AJA KOMILIOTEePHOH 006paboTKm
TabJuYHOe I[IpeACTABJIEHWe JaHHBIX fABJIAETCA NpPeANOUYTHTEJIbHEBIM.

Bonpocbi u 3apgaHus

1. Uro Taxkoe mogeas? Yro Takoe mozenuposanme? B kakux 006-
JIACTAX HAYKH W TEXHUKHU OHO NPUMEHseTca?

2. Kakne Mmojenu HaswiBaloTcsa HarypHbiMu? I[IpuBesurTe npuMepsl
HATYPHBIX MOZEJei.

3. Kakue wmogmenu HaswpiBaloTca wuH(opmanuonueiMu? IIpuseante
npuMepsl HHMOPMAIMOHHBIX Mozeneit. Kakosa pons undopma-
THKHM B MH)OPMALMOHHOM MOEJUPOBAHUU?

4. Cospaiite MHPOPMALMOHHYIO MOJEJNb OJHOW M3 KOMHAT Bamiei
KBapTHUPBI C IEJbI0 OKJeiKKu eé oboamu. IIpencraBere umH(bpOpPMA-
IUOHHYI0 MOJZeJb B 3HAKOBOH M rpaduyeckoil opmax.

5. Kakue mozeny HaA3BIBAIOTCA KOMMIBIOTEDHBIMH HH(pOPMAaIUOHHBI-
MH MOJeJaAMU?

6. OnuinnuTe OCHOBHLIE TAILI KOMOBHOTEPHOro MOIOeJIMpOBaHWA.

7. IlpuBeauTe UPUMEpPH JUHEHHBIX CTPYKTYD JaHHEIX. Yem oue-
peas oTauyaercs OT creKa?

8. MypaBpu wHAyT IPYyr 3a JPYyroM II0 HEPOBHOM JIeCHOH Tpore.
Ha mx nyTH BCTpe4yalmTCs AMKH, B KOTOpPbIe MOTYT IIPOBAJIMTh-
cAd HECKOJBKO MypaBbéB. Korga aAMKa 3aloJHAETCA MYpPaBbAMH,
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ocTaJbHBle MypPaBbH IMPOXOAAT dYepe3 HeE, a 3aTeM II0 OZHOMY
BbITACKMBAIOT NPOBAJHBINHXCA. Hampumep, BOT KaK 4YeThIpe MY-
paBbid NPOXOAAT Yepes SAMKY, BMEIIAIOMIYVI0 JBYX MYPaBbEB:

4321 43 43 1243
2 2
1 1
Ilycrs mo Tpome mayr 8 mypasséB. B KakoMm mnopsagxke oHH Oy-

AYT MATH MOOCHE MPEeoAOJIEHHs YYacTKa ¢ YeThIPhbMS SAMKAaMH,
BMewgamimumMu 2, 4, 5 u 1 MypaBbs COOTBETCTBEHHO?

87654321

R S

Kaxyio CTpYKTYpy AQHHBIX WIIOCTPUPYET AaHHBIN npumep?!)

9. BeisicHHTE, YTO IpeAcTaBligeT coboii obpaTHas MOJNbCKAA SAlHKCH,
M BBIYHCJIHTE 3HAYEHME BAIMCAHHOI'O C €€ NIOMOIIBIO BEIpaske-
aaas ok, 2 vy 3% 4 B 26 s

10. Yro rakoe rpad? Kaxoii rpad HaswsIBaeTCA OPHEHTHPOBAHHEIM?
Kaxkoit rpad HaswbiBaercsa HeopueHtTupoBanueiM? Kaxoit rpad Ha-
3piBaeTcA BaBemleHHbIM? I[IpuBeauTEe IpPUMEpPHI.

11. Yro rakoe nepeo? Kaxoe pepeBo HasbiBaeTcssi OuHapHbIM? ITpn-
BeJUTE IIPHUMEpPhI.

12. ITouemy rpadsl U AepeBbA CUMTAIOTCA MHOTOYPOBHEBLIMH CTPVH-
TypaMu JIaHHBIX?

13. Uadopmanusa o0 pPOACTBEHHBIX CBA3AX B HEKOTOPOil ceMbe IIpeji-
CTaBJeHA CJEeAVIOIIHM 00pasoM:

parent(FOpwuii, 1lérp); parent(Auna, Ega);
parent(Upuna, 'eopruii); parent(Maprapura, AHHa);
parent(Anna, Huxomnait); parent(Ilérp, Teopruit);
parent(Muxausn, Hukomnait); parent(Maprapura, I1érp);
parent(¥Opuii, Anna); parent(Maprapura, Anexcasnip);
parent([dapes, Pycnan); parent(Amnexcanap, Pycian);
parent(Muxaun, Esa); parent(lOpuii, Anexcanap).
Banuce parent(A, B) osHauaeT, uTo A fABJIAeTcA poauTeneMm B.
Hapucyiite reseanoruueckoe JpeBo 2Toi cembu. CKOIBKO Y
HPHHH IIJNIEMAHHHKOB H HJIBMHHHHH.?

1) Tlo marepmamaM MeKAYHAPOAHOTO KOHKypca mo wuHpopmaruke «BobGép»

(bebras.ru).
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14,

15.

16.

17

18.

B kjiafnoBKe XpaHATCH @JIOUHble HUIPYIIKH — OojbInume u Ma-
JIeHbKUe KpACHBIe ¥ 30J0Thle Imapsl ¥ 3Béanael. IIpm arom wur-
PYIIKKM pasHOro pasMepa, nBera u (opmbl XpaHATCA B OT-
IeJbHBIX KopobOkax. Hanpumep, B ofHONH KOpoOKe — Ooabiiue
KpacHble 3BE3ABI, B APYro — MajleHbKHe KpacHble 3BE3Jbl
u T. 1. WU3BecTHO, YTO CpeJH WIPYIIeK HeT HHA MaJIeHbKHX IIa-
pOB, HM MAaJeHbKHX B30JO0THIX 3BEé3A. Bcero asésx 25, a ma-
poB — 17. Becero Goapmmux wurpymexk — 32; KPacHBIX HIpy-
mex — 28. 3ogoreIX 3BE3n Ha 2 OoJsblle, YeM 30JOTHIX IIAPOB.
B croIpKHX KOpoOKax xXpaHsrcsa HUrpymkn? CKOJBKO HIpyLIeK
B KaKJ0# KOopobOke?

ITocTpoiite rpad, npeAcTaBiaAmmMil coctaB urpymex. Hcmoms-
gyiiTe ero aiA pemeHus 3agauu. IIpeacraBbTe 9Ty e MHOOPMa-
nuio B TabiuuHO (opmMme.

Yro c¢ Bameill TOYKHM 3peHHA Oojee HariIAZHO IIpejAcCTaBIAeT
CcTPYKTYpY cucTemsl: rpad wmum tabnuna? Kaxas dopma mpex-
craBieHuss WHPOPMAIMM MNPEANOUTHTENbHA /JIf KOMIBIOTEPHOMI
006paboTKH JAHHBIX?

Peuture clefyIONIyi0 3agady, COCTABUB JIBOUYHYIO MATPHILY.

Baus, Kupuaa, Ilers u Cama yuarca B 5, 6, 7 m 8 kiaccax.
Kak-To OoHM OTHpaBUIHCh B Jjec 3a Oexsimu rpubamu. Illecrn-
KJIACCHMKY He IOBe3Jl0 — OH He HAIET HM OZHOro rpuba, a
Ilerss ¢ NATUKJIACCHWUKOM HAuLIM MHOro rpubos. Bamsa u cemu-
KJIACCHMK HAILIM KyCT MaJuWHLl u nos3saju Kupumiia moiako-
MHTBCA SATOAAMK. BOCBMHKJIACCHUK, INeCTHKJACCHHK u Kupuiax
obpacHEam Calne, KaK OPHEHTHDOBATHCA Ha MeCTHOCTH. B Ka-
KOM KJIACCE YUMTCA KaKJAbIi M3 MaJb4MKOB?

Kak ocylecTBIAAETCSA Iepexoj OT OPUeHTHPOBAHHOrO rpada K
IlepeBy pelIeHui?

Haiigure Kparyaiimmii myTs OT BepIMHBI A 10 BepmuHb F B
OpWeHTHUPOBAHHOM rpade:

v
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o 19. Ha pucyHKe mpejcTaBieHa CXeMa AODOT, CBA3LIBAIOIIMX ropona A,
B,C,D,E, F, G, H, I, J. Ilo xamaoii fopore MOMHO JBUI'aATh-

Cf TOJBKO B OJIHOM HAIIPABJIEHHH, YKasaHHOM crpenkoil. CKoabKo

PasHBIX NyTel CYIIeCTByeT u3 ropopa A B ropop J?

B

E

F

H

o 20. Ha pucyHke npejcTaBjieHa CXeMa J0pOT, CBA3BLIBAIOIINX HACEJSH-
Hble OYHKTHI A, B, C, D, E, F, G. B Tabaune cojgep:karca cBe-
A€HUA O NJIMHAX BTHX AOpor (B Kmiaomerpax). Cxemy m rTabiumy
co3JjaBajii He3aBUCHMO [Pyl OT ApPyra, MO3TOMY B HUX HCIOJIb3Y-

I0TCA pasHble 06o3HaueHns. HeoOXoAMMO BBIACHHTHL AJHMHY ITyTH

B KHJIOMeTpax u3 nyHKTa E B nyHkT F.

'l | T2 | T8 | T4 | 5| ¥8 | I'7
ri 9 2
ra | o 8 11
r3 a'(e])2
T4 | 2 8 4 7
rs 3 11
re 11 | 12 | 4113 9
r7 7 9

§ 11

Mopenuposanme Ha rpadax

11.1. ANropuTmbl HaxoXAEHUS KpaT4alluMx nyTei

Mexay eepwuvHamm rpada

Tpadsr xax mHOOPMANMOHHBIE MOJAEIU HAXOAAT IIMPOKOE MpUME-
HeHMe BO MHOrux cdepax nHamei 'xkuseu. Hanpummep, ¢ X NOMOIIBIO
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MOJKHO IIJIAHMPOBATHh ONTHMAJbHBIE TPAHCIOPTHBIE MAapIIPYyThl, KpaT-
yaiimue obbe3fHbIe IYTH, PACIOJOMKEHHEe TOProBBIX TOUYEK W APYTUX
00beKTOB., HeoOX0AMMOCThH pellleHusA 3a7ad, CBA3AHHBIX C IOHCKOM
KpaTuaiinero myTH Ha rpade, BO3HHUKAeT NPU HPOEKTMPOBAHUM HH-
JKeHEepHBIX ceTeil ¥ JIMHMII ajleKTponepesad, B MUKPOIJEKTPOHUKE M
BO MHOTI'MX APYIHX CJIydasix.

IIyre me:xay BepmuHamMu A u B rpada cumrTaercs KparTdyaulnum,
ecyIu:

* 9TM BepIIMHBLI COEAMHEHbl MUHMUMAJBHBIM uuciaoM pebep (B cay-
yae, ecqu rpad He ABIAETCA BIBEIIEHHBIM);
° cyMMa BecOB péOep, COeAWHAIONIUX ITU BEPIIMHBI, MHHUMAaJbHA

(nnsa BaBemenHoro rpada).

EcTh MHOMXECTBO aJrODUTMOB OIpeAeJeHHdA KpaTdaiuiero IyTa
MeJKJy BepIIMHAMH rpada, B TOM YHCJE:

1) aaropuT™M IIOCTPOEHMA JepeBa pelleHHH;
2) anropurm J[eHKCTPEI;
3) MeTos AMHAMMYECKOTO IIPOTPaAaMMHMPOBAHMSA.

ANropuT™M MOCTPOEHMS AepeBa pellleHHil, Kak IIPaBMJIO, UCIOJIb-
3yercd AJIsA HAXOMKAEHUA KpaTdaidmero NyTH B OPHMEHTHPOBAHHOM Ipa-
de. Ero mbl paccMoTpenu B IpefblAyieM Iaparpade.

Aaroputm JlefKeTpbl CIHYKUT AJA HAXOXK/JeHMSA Kpardaiinero
OyTH MeAY OAHOWM KOHKDETHOW BepINHHOHN (HCTOYHHMKOM) M BCEMU
OCTAJBLHBEIMHA BepIIHHaMH Trpada.

CyThb ajropurmMa cocTouT B ciexyiomem. Kaxgoil Bepminze rpada
CTABUTCA B COOTBETCTBUE METKA — MHUHHUMAJIBHOE M3BECTHOE pPaccTo-
AHME OT HMCTOYHMKA [0 9TOM BepmuHbI. MeTka caMOro HCTOYHMKA
nosnaraercsa pasHo# 0. Auropurm paforaeT HOIIAroBO — HA KamKI0M
1Iare OH <«IOCELaeT» OJHY BepIIMHY M NBITAETCA YMEHbIIATh METKH.

Ha mepBoM Imare paccTrosiHMe OT HUCTOUHHMKA IO BCEX OCTAJIbHBIX
BEPINMH HeusBecTHO. MeTKM BepmuimH (KpPOMe HMCTOYHHKA) CUHTAIOTCH
paBHBIMM OECKOHEYHOCTH, BCE BEPIIUHBI CUHUTAIOTCA HENOCEIEHHBIMH.

Ianee, w3 BcexX HENOCEIEHHbIX BepPINWH BhIOMpaeTcA BepIIMHA,
MMeIad MAHUMAIBHYIO MeTKy. s KaJoro M3 coceneil aToi Bep-
IIMHBI (KpOME OTMEUEeHHBIX KaK IIOCEUIIEHHBIE) PACCUMUTHLIBAETCH HOBAadA
JUIMHA TYTH, KAK CYMMAa 3HAUEHWI TEKYIIeH MeTKH 9TOil BepIIMHBI U
MJIMHBL pebpa, COeAUHSAIIEro eé ¢ cocenoM. Ecim mosydeHHOe 3HAa-
UeHMe JIMHBEI MEHbIe 3HAYEHWS MeTKH coce/a, TO 3HAaYeHHe MeTKH
3aMeHseTcs IOJIy4eHHBIM 3Hadyenuem JUiMHBL. Ilocile paccMoTpeHHSA
BCEX cocejeil BepIIMHA IIOMeuaeTcd KaK MHOCeméHHAad. IJTOT Imar aj-
rOpUTMA IOBTOPAETCH, IOKA €CTh HelOocelléHHBIe BepmuHbI. Pabora
aJropUTMa 3aBepllaeTcs, KOrla Bce BEPIIMHBI ITOCEIeHBI.
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Paccmorpum paGory anropurma Ha npumepe. Ha pueynke 3.12
KPYKKaMH 0003Ha4YeHBbl BepPIIMHBI rpada, B KPYKKM BIMCAHLI HMEHA

BepiiuH. BepmunHbl coeguHeHBl JUHUAMH — pédpamu rpada. OKo-
JI0 Kaxaoro pebpa obo3HayeH ero «Bec» — AJIHMHA OyTH. Pagom c
Ka)X[0# BepIIMHON JaHa MeTKa — [IJMHA KpaTdyailliero nyTu B 9Ty
BEPINMHY M3 BepIIMHBI A: 1ad BepmuHbel A — aro 0, mus Bcex apy-

rdX BepIIMH OHA HeM3BecTHa M 0O03HAYeHA 3HAKOM «DECKOHEUYHOCTH».

Puc. 3.12. Anropurm [eiikerpri. HauansHoe cocrosHHe

Munumansayio Merky (0) mmeer Bepmmua A. Eé cocepm — Bep-
musel B, C, D. OuepénuocTs paccmoTpenus coceneit: B, D, C. Tlo-
cle M3MEHEHUS WX METOK IOJYUYUM PesyJbTaT, MpeAcTABJIeHHBI Ha
pucynke 3.13.

Puc. 3.13. Asroputm [eiikerpsr. Ilar 1

ITocsie mameneHusi METOK BCeX cocelell BepIIWHLI A OHA MOMe-
qaeTcA KaK IIPOCMOTpeHHas. Teneps MUHHUMAJILHAA MeTKa W3 HEIPO-
CMOTPEHHBIX BepmHH y BepmuHbsl B. Eé cocenm — pepmusbl D u E.
Tak xak 5+ 9 > 10, merxka BepmuHbl D He uaMmeHsercsa. Bepuiuua
E mnoayuaer merky 19 (puc. 3.14).

Teneps MUHUMAJIbHAS MeTKA M3 HEIPOCMOTPEHHBIX BEDPIIUH y Bep-
muHel D. Eé cocenxn — Bepmuubl C, E u F. Tak kak 10 + 3 < 15,
merka BepmimHbBl C mameHsercda. Bepmmua F nmonyuaer merky 18.
Merka BepmuHbl E He uameHserca (pumc. 3.15).
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Puc. 3.15. Auropurm [eiixcrpsr. Illar 3

Ilanee B Ka4yecTBe BePIIMH C MUHMMAaJbHBIMH MeTKaMU 6yayT Io-
odepénHo paccmarpuBarsces Bepmuubl C, F u E. K naMeHeHHI0 MEeTOK
COCeHMX ¢ HUMM BepIIMH 3TO He npusenért (puc. 3.16).

IlonyueHHBIE B pesdyjbTare paboThl AJIrOPUTMa METKH BEPIIHH
rpada — 9TO M eCTh KpaTyailliue pPacCTOAHUA OT BEPIINHBI A 1o
KakXJo¥ M3 9THUX BepIIHH.

Puc. 3.16. Aaropurm [eiikerpsl. PeasyabsTar paboTs
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Meroa nMHAMMYECKOr0 NPOrpaMMHMpPOBAHMS OCHOBAH HA TOM, 4TO
IpoLecc pellleHrs 3ajauyM pasOuBaeTcsa Ha cTagum (IIarm), Ha KaxKmoit
U3 HKOTOPBIX INPUHUMAIOTCA DpeIIeHWs, NPHUBOAAINNE K JAOCTHIKEHUIO
OCTABJIEHHOW IIeJIH.

IIpeanono:xuM, nepcoHa)Xy HeKOTOPOit
HUTPbl HEOOXOAMMO IPOUTH IO JAOGMPUHTY
u3 nyHkra A B myHKT B, HabpaB npwu
9TOM KaK MOXHO MeHblle mrTpadHBIX 6aj-
JIOB, KOJIMYECTBO KOTOPBIX VKAa3aHO B
KJIeTKax JabupHHTA, NPUYEM IIepeMelaTh-
Csi MOYKHO TOJIBKO BBEPX HJIA BIIPABO.
C nmomomipio rpada HayadbHBIE YCIOBUA
MOT'yT OBITH 3aJaHBl TAK, KaK ITOKAB3AHO
Ha pucyHke 3.17.

CocraBuM TabiauIily, B KOTOPOif Kas-
JAad sAjdeiika OyJeT COOTBETCTBOBATEL OIpe-
NeJEéHHON KiaeTke nabupunta. Ywmcna B
AYeiKax OyAyT paBHBl MHHHMAJIBHOMY YMCIY ITpadHBIX GAJJIOB,
KOTOpO€ MOJKHO IIOJIYYMTb, IPOHAS IyTh OT HAYAJA O COOTBETCTBYIO-
meil KJIeTKH.

3anonHATe Tabauny 6yaeM CHH3Y BBEPX M cjeBa Haupagso. Ilpu
9TOM IJIf 3aTOJHEHHA KaXJ0H HOBOH sAdeilkm OyzeM paccMaTpPHBATH
dHCIa ABYX COCeJIHMX C HEeHl 3allOJIHEHHBIX AYeeK, HAXOAAIIMXCA cie-
Ba OT Heé u moja Heil. ByaeMm BeIOHMpATh HAWMEHbBIIEEe U3 DTHX ABYX
quces, NpUOABIATE K HUM 4HCJIO TEKYINel S4elKM M pesyjabTaT 3a-
IINCBIBATE B HeE.

Puc. 3.17. Jlabupunt

11

8 8|16

3 8|56 3 13 3 |5|13
A9 Al9 A 10 A |9110]17
1% | 13 5 8 B ) by ) i 11 | 11 | 277 AT
8 | 16 8 8 |16 | 20 8 8 |16 | 20
13 | 22 3 13 | 22 3 5 |13 | 22
A 19 |10 | 17 A7 =9 |19 [T A |5 10| 17

Orser paBeH umciy B NPaBOM BEPXHEM YIVIy TAG/IMILLL.
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[lasaitte cuuTath, 4TO uucna, 0603HAYaOLWME BEca BEPLUMH PaccMo- 0
TpeHHoro rpaga, — 3TO0 Npu3oBble Dannbl, KOTOPbIE MOXHO MNONYYUTb,
npoaa no COOTBETCTBYOLMM kneTtkam nabupuHta. CamoCTOATENbHO
NOACYMTANTE, KAkoe MakCuvmanbHOe HMCNO MNpu3oBbIX GannoB MOXHO
Habpartb, Nponas aToT NabUpUHT.

11.2. 3HakOMCTBO C Teopuen urp

PaccMOTpUM HECKOJIBKO HPUMEpOS.

Ipumep 1. BT10 3asauyka u3 ydyeOHuUKA wuHGOPMATHKH Aad 4
kJyaccal),

Anéma IlomoBmu wu  o6Gpeius
HukHuTHY BOIOIOT C AEBATUIIABLIM
ameem. Ilo ouepeam Oorareipm Xo-
AAT K ero mnemiepe u cpybaror 1, 2
unu 3 romoBel. Kak Hauasmemy
6oit Anéme obpectu ciaBy mobemu-
Tesia 3Mes (CpyOMUTH HOCIEOHIOI I0-
JIOBY), ecau u JloOpBIHA TOTOB NpU-
JIOXKUTH BCe YCHJIMA, 4YTODBI CTATH
nobeauTeseM B 9TOH OuTBe?

Hsobpasum Ha 4YHCJIOBOH JIMHEHKEe TEKYIee YMCJIO T'OJIOB 3Mes:

I IB8ITL66]l4|3)2|1]0

3neck: 9 — HavanbHOe 3HaueHue; 0 — KoHeuHoe 3HaueHue (MO~
bena).

Anémra obperér cnaBy mobeauTeNsi, €CIM IOCTe ero MoclegHero
yaapa y aMmesa ocraHercss 0 romos. Ilyia aToro Hy:KHO, 4TOBBI mocie
ouepenHoro yaapa [lobpeiHum y ames ocrajsocs 3, 2 miau 1 rosgosa.
Huaue rosopsi, mosunuu 3, 2 u 1 ABAA0TCA AN AJNENIN BBIUTPHIII-
HBIMHM (Kak, BIpOYeM, AJA Jboro u3 GoraTeipeil, KOMY OHH HOCTa-
I0TCA B KadecTBe MCXOJAHBIX IIPH IIOCJIeAHeM yzaape). Buiurpsimsbie
M OPOUrPHINIHBIE IO3WIIMM HA YMCJIOBOM JMHeHKe OyieM IloMedYaThb
6ykBamm «B» u «II» coorsercrBenHO:

BRB B
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Eciu JloOpeias BeIileT Ha 6GOil ¢ 4epLIPEXTOJOBBIM 3MeeM (6ymer
HAXOJUTLCA B MO3UOHUA 4), TO JOOBIM CBOUM yIapOM OH CO3AACT

1) Ceménos A.JI. Aupopmarura: Yueb. nocobue ana 4 wxi. mad, mx. B 2 4, 4, 2 /
A.JI. Ceménon, T. A. Pynuenko. — M.: Ilpoceemenne, 2008. — 48 c¢. : ui.




Maea 3. UHdopmaunoHHoe MmogenupoBaHue

Anémie ycnoBHsi IJiA BRIMTPBINIA (mepeBefiéT AJIEITY B BBIUTPBINIHYIO
nosunuio). CremoBaTesibHO, 3amaua AJEIIM Ha NIpPeABIAYIINEM Imiare
COCTOUT B TOM, 4T0OBI mepeBectu J[OODPBIHIO B 3Ty 34BEINOMO IPOUT-
PBHIMIHYIO AJA HEro MO3HIHIO:

II|B|B|B
918|7|6| 5| 4 ESn2sliels 0

YerpipéxronoBoro conepHuka Améma cmosxxer obecmeunts I[o6phi-
He, ecqu caM OyaeT HAXOAUTHCA B OAHOM w3 mosunui 7, 6 wmam 5:
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-2

9| 8 FEEEG

S

4 OSSR 0

JIw6oit yuap HoOpeinu npuBesér K OjaronpusaTHOMY s AJéinim
pes3yJabTaTy TOJBKO B TOM ciaydae, ecau I[o6peiHA BeIAZeT Ha 60il c
BOCBMHI'OJIOBEIM 3MeEeM:

Il B | B | Bl ILWB | B} B

9 .8 [ Tuli6i-51 4 L8420 1] 0

CrnenoBaresbHO, HEPBBIM CBOMM yaapom AJéia AojKeH CpyOuTh
3Me0 OAHY TIOJIOBY.

0 BoiMrpbillHaa cTpaTterms — 3T0 NPaBuio, cneaya KoTOpoMy WrpPoK Bbl-
UrpLIBaeT HEe3aBMCMMO OT TOro, Kak urpaet NpoTUBHUK.
Urpok vmeeT BbIMIPbLILLHYIO CTpaTteruio, ecnnm OH MOXET BbiurpaTtb Mpwv
MobBbIX X04ax NPOTUBHUKA. BoMrpbiluHaa crpaterns moxeTr ObiTb TONb-
KO Yy 0QHOro WUrpoka.
Onucatb CTpaTtervid Urpoka — 3HA4YUT OnucaTh, Kakoi xof OH AOMXKeH
coenatb B noboi cuTyaumn npyv pasnuyHoOn urpe nNpoTUBHMKA.

Ha pucyuke 3.18 B dopme aepeBa IpejacTaBJeHa BBIMTPHINIHAA
crparerusa jaaa Anémmu. Ilosromy ana Anémm Becerjga ykKasblBaeTcs
oguH xox («Xom A»), obecrmeumBalonuii TpebyeMslii peayabTaT. A BOT
pnsa JloOpelHH, (aKTHYECKH BBICTYNAIOIIEr0 B KadyecTBe COINEePHMKA,
paccMaTpHMBAIOTCH BCce BO3MOKHBIe BapuaHTHI («Xoxm II»).




MoaenuposaHue Ha rpadgax

Xop A Xop [, Xon A Xon Xop A

Puc. 3.18. JlepeBo BBIUTPHIIIHON crpareruy s Anému

Ilpumep 2. A ara 3ajzadya U3 OTKPBITOrO 6anka saganuii EI'O mo
undopmarure (fipi.ru).

Ilea urpoka, Ilers u Bans, urpaior B cieaymoomyio urpy. Ilepexn
WUIPOKAMH JIeKHAT Kyda KaMHe#d. Urpokm XoaaT 1o odepenH, IepBbIH
xox penaetr Ilers.

3a oMH XOJA MIPOK MOXKET BBHIIIOJHUTH OZHO M3 CJIeAYIOIIHX Jei-
CTBUIL:

* n0GABUTHL B Kydy OmuH KameHb (+ 1);
* no6aBuThL B Kydy JABa KaMmHA (+ 2);
* YBEJIMYUTHL KOJMYECTBO KaMHeil B Kydye B 3 pasa (x 3).

Hanpumep, nMes Kydy U3 5 kamHeil, 3a OZMH XOJ MOYKHO IOJIy-
uuTh Kyay u3 6, 7 nau 15 xamuei.

V Kakaoro HUrpoka, 4robbl AeiaTbh XOJBI, €CTh HEOrpaHUYeHHOe
KosmuecTBo kKamHeii. Mrpa sasepimaercd B TOT MOMEHT, KOTJa KO-
NHYeCTBO KaMHell B Kywe npesbiunaer 45. IlobGexutesiem cuuTaercs
WUIPOK, CHEJIaBIIAI IOCHeIHUNA XOJ, T. €. IePBBIM MOJYUYHUBIINN Ky4dy,
B Koropoit 6ymer 46 wmam Goapme KamHeil. Byzem cuurarh, 4TO B
HAuaJ bHBII MOMEHT B Kyde S kamueit, 1 < S < 45.

BoisicHAM, IpU Kakux sHavenusx uuciaa S Ilers mMoker BBHIUI-
paTh IEePBBIM XOIOM.

Ecau S = 45, 1o, mo6aBMB B Kyuy OAWH KameHb (+ 1), ABa KaMHA
(+ 2) mim yTPOMB KONHYECTBO KamHeil B mHelt (x 3), Ilera cranoBUTCA
nobenuTenem.

Ecau S = 44, To craTh mobeauTeseM MOXKHO, ecJHd A00aBUTH B
Kydy ABa KaMHs (+ 2) WM yTPOUTH KOJHMYECTBO KaMHell B Hed (X 3).

Eciu S = 43, 1o Ilera cramoBuTca nobeauTeneM, YTPOMB KOIHUYe-
cTBO Kamuel B Kyde (x 3). Taxske MOMKHO AeiicTBOBATEL AJIA JIOOOTrO

S=>16 (16 x 3 = 48, 15 x 3 = 45).

<]\
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Xon N Xon B HUrak, Ilers MOMKeT BBIMIPAaTh, eciau
S =16, .., 45 — 5T0 ero BBIUTI'DHIIIHLIE IIO-
sunuu. Jna eemarpeima Ilere  gocraTouno
YBeJIMYUTh KOJHMYECTBO KaMHedl B 3 pasa.
IIpr MeHBIIMX 3HAYEHMAX S 3a OAUH XOJ
HeJIb3d IMOJY4YUTh Ky4y, B KOTOpPoOil Oymer 46
niau Oosiee KaMHeI.

Eciu xe B kKyue Oymer 15 kamHeii, To
mocJyie jwoboro xoxa IleTM CBOMM NepBLIM XO-
JAOM MO’KeT BeIMrpaThk Bausa. delcTBHUTENLHO,
Puc. 3.19. Tlosunus npu S = 15 mociae nepsoro xoxa Iletu («Xopx
;iﬂ B_aﬂnsmmf’mmnaﬂ I1») B Kyue Gyaer 16, 17 wim 45 rammuei.

JIo6oii U3 aTMX CJIy4aeB SABJISETCH BHIUIDBILI-
HBIM AnaA pesaontero xox Bauu («Xox B»), kKoropomy mia mobeisl
AOCTATOYHO YBEJHMYUTH KOJMYECTBO KaMHeil B 3 pasa (puc. 3.19).

Teneps mompoGyem omnpefenuTs 3HaYeHHA S, IpH KOTOPBIX V
ITern GyneT BBHIMrpBHIIHAA CTpaTerus, NpUueM IleTsi He CMOMKeT Bbi-
HTPaTh NEePBbIM XOJOM, HO CMOXKET BBIMI'DATH CBOMM BTODBIM XOZOM,
HEe3aBHCHMO OT TOro, Kak OyJer xoaurhr Bans.

Mer BoisicHMIM, YTO S = 15 — OpOUTPHIITHAA MOBHIUA AJA JIO-
Goro urpoka. Ecnu Ilersi cBOMM NEpBEIM XOJOM CMOKET II€DEBECTH
B Heé Banio, To 4TO OBl HH Aesas TOCJENHHIl, CAM OH BbBIMI'DATh He
CMO’KeT, HO IePeBeéT B BBIMIPLINIHYIO IO3UIHIO CBOEr0 COIIEPHHKA.
15 xammeii Ilers Mosker moayumrs mpu S =14 (+ 1), S =13 (G=-2)
maun S =5 (x 3). JIpyrux BapuasToB aas S Her (puec. 3.20).

Xog N Xop B Xoa N

Puc. 3.20. Iosunun 5, 13, 14 — pemrpeimsase aas Ilern

IIpepcraBum Bcio MHGOPMANMIO HA YHCIOBOH JUHEHKE:

B BB |'HI| B |<B 4+ B |'B

1/2|/3(4(5/6(7|8/9(10(11|12|13|14|15|16|17| .. |45 | 46
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Haiiném Ha Heil Takoe sHaueHue S, HpH KoTopoMm y Banm ecth
BBIMTDBIIIHAA CTPATEIHWsA, ITO3BOJIAKIOIIAA €My BBIMIDATH IEPBBIM HJIU
BTOPBIM XomoM mpu Jaioboi urpe Ilerm, m npu arom y BaHu Her
cTpaTeru, KOTOpas IO3BOJIMT €My TIapaHTHMPOBAHHO BBIUI'DATE IIep-
BBIM XOJOM.

3xechk peub UAET O MPOUTPHIMIHON MOZUIIMU AJIA MEPBOTO UIDOKA.
CrepoBaTesibHO, MCKATh 3HAYeHMEe S HANO Cpead IMO3UIUI, HEe OTMe-
YeHHBIX KAK BBIUI'DBINIHLIE,

IIycre S = 12. Kakum 661 Hu Obln xon Ileru, uM OH mepeBedéT
CBOEr0 CONEPHMKA B BBIMIPBINIHYI0 nosunuio: 13 (12 + 1), 14 (12 + 2)
nnmu 36 (12 x 3). B nmocnennem cayuae BaHa mMeeT BO3MOKHOCTH BBI-
UrpaTh CBOMM IIepPBBIM 3Ke XoJ0M (36 x 3), a B ImepBBIX [BYX CJIyYadx
OH JOJIKEeH MEepPeBeCTH CONePHUKA B NPOUIDPHIMIHYI0 mosunuio S = 15,
410 obecneuyuT eMy BBIMIPBIII BTOPBIM xoxoM. CiepoBaTelbHO, ITO3M-
uusa S = 12 — nppourpernusas giasa Ilern. Ha gepese pemenuit Hamm
paccy:KJeHus MOTryT OBITh HpPeJCTABJIEHBI TAK, KAK MOKA3aHO Ha DH-
cyHke 3.21.

Xon N Xon B Xoan Xon B

Puc. 3.21. Ilosuuusa 12 — npourpsimuas ansa Iletn

Ecnn Bmecto S =12 B3ate S = 11, 10 npuBenétr nu nwboin xon Metn 0
BaHio k Bbivrpeiwy? Mogonpgét nn onsa aton uenu S = 10? O6GocHyiTe
CBOW OTBET.

IIpumepsI, KOTOPBIE MBI PACCMOTPEIH, UMEIOT CAMOE HEIOCPeCT-
BEHHOE OTHOILIEHHE K TEOPHH MID — pasfely COBPeMEeHHOU MaTeMaTH-
KM, CBA3AHHOMY C pelIeHMeM MHOIMX 3a7a4 9KOHOMMKH, COIIMOJIOI'HH,
MOJIUTONOTHH, GHOJOTHMH, MCKYCCTBEHHOI'O MHTEJJIEKTAa M psAZa JPyrux
obJsiacTeil, rae HeOOXOAMMO H3y4YEHHE MOBEACHUA HUeJOBEKa M KUBOT-
HBIX B Da3JIMYHBIX CHTYaIUAX.

Wrpa BelcTynaer B KadecTBe MaTeMATHUYECKOM MOJEIH HEKOTOPOIi
CUTyallMy U IOHMMAaEeTCA KaK Ipolecc, B KOTOPOM YYacTBYIOT JABe WU
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Gosiee CTOPOHBI, Bepymue GOphOY 3a peanM3aIUI0 CBOMX MHTEPECOB.
Ilpu aroM HMrpa XapakTepua3yeTca TAKHMHM NPU3HAKAMH, KAK:

1) OpUCyTCTBHE HECKOJBLKHMX HUTI'DOKOB;

2) HeonmpeJeJEHHOCTh NOBEAEHUSA UIPOKOB, CBA3AHHAA ¢ MMEIOI[MMMU-

CA Yy KaM/JOro M3 HUX HECKOJbLKHMM BapuaHTaMH AeHCTBUIA;

3) pasnuuue (HeCOBIAAeHWE) MHTEPECOB MIPOKOB;
4) B3aMMOCBA3AHHOCTH IOBEJEHUSI HUTDOKOB (PeayJabTar, HOoJydaeMblil

KaXIbIM M3 HUX, 3aBHCHT OT IIOBEJAEHHA BCEX WIPOKOB);

5) HanWYMe NpPaBUJI TMOBeJAEHUdA, U3BECTHBIX BCEM MTPOKAM.

Hrpa moxer GbITH IpejcTaBieHa B BUIE JAepeBa, KaykJas BepILH-
HA KOTOPOTO COOTBETCTBYET CHTyalMu BHIDOpA UIDOKOM cBOeil eTpa-
TEruH.

IIpuMepsl, KOTOpBIE MBI PACCMOTPENH, OTHOCATCA K TaK HAa3hiBa-
€MBIM HI'paM ¢ IoJHOH mHpopmanueii. B urpax ¢ nonnou madopMma-
mue#l yYaCTHMKM 3HAIOT BCEe XOZbI, CAEJaHHBIE /0 TEKYIIero MOMEHTA,
PABHO KaK ¥ BO3MOYKHBIE CTPATErMM IIPOTHBHUKOB, YTO IIO3BOJIAET
UM B HEKOTODOH CTelleHU NpeJCKa3aTh MOCIeAyIoNlee PasBUTHE WIDHI.

Tem, k10 x0u4eT nony4ntb BGonee nonHoe NpPeacTaBNeHWe O TEOPUM WUrp,
pekoMeHayem no3HakoMUTbCHA C© KHuron AnekcaHgpa Lena «UMrpel u
CTparerMm C TOYKW 3PEeHWs maremMaTukuv». INeKTPOHHAs BEepCcust KHU-
M siBnseTca CcBOOOAHO pacnpoCTPaHsemoi WM AO0CTyrNHa Mo  aapecy
www.mccme.ru/free-books/shen/shen-games.pdf.

CAMOE TIJIABHOE

I'padsr kak MHODOPMAIMOHHBIE MOJEJHM HAXOAAT IIUPOKOE IIpH-
MeHeHHe BO MHOrux cdepax Hamei xusHu. C UX IOMONIBI0 MOMKHO
MJIAHUPOBATH ONTHMAJbHBLIE TPAHCHOPTHBIE MAapPIIPYThI, KpaTdaiinue
o0'be3IHbIe TIYTH, PACIOJIOMKEHHE TOPrOBBIX TOYEK M APYIuX 00beKTOB.

ITyte mexxnay sepmunamu A u B rpada cuuraercsa KpaTualInmM,
€CJIM 9TH BEPINWHBI COeJUHEHBI MUHHUMAJLHBIM YHCJIOM pédep (B ciuy-
4ae, ecJaM rpad He ABJIAeTCA B3BeLIEHHBIM) HMJIH €CJIH CYyMMa BECOB
pébep, COeAMHAIOMINX 3TH BEPINHHLI, MUHHMAJbLHA (/1A B3BEIIEHHOTO
rpada).

Hasi onpezpesieHus KpaTUuaWero OyTH MeXAY BePIIMHAMU I'pa-
(ha UCTIONB3YIOTCA AJTOPHUTM IMOCTPOEHHSA JepeBa pelleHul, aJropuTM
[efKeTphl, MeTo/ AWHAMHUYECKOTO IPOTPAMMMPOBAHHUA W IDPYyTHE aj-
TOPHATMBEI.

BakHYI0O pONb B pELIEHHWHM MHOTHX 3a4ad 3KOHOMHKH, COLMOJIO-
T'HH, NOJUTOJOTHH, OHOJOTHH, MCKYCCTBEHHOTI'O HMHTEJJIEKTa WU pAAa
Apyrux obyacrel, rge HeoOXOAMMO HM3YUEHHE IIOBeJeHUs YeJOBEeKa M
JKHMBOTHBIX B Pas3/IMUHBIX CHTyalUAX, UI'pDaeT TEOPUSA HIP.




MopenupoBaHue Ha rpadax

Hrpa, BeICTyDAOLAs# B KayecTBe MATEeMATHYECKOW MOJEIU HEeKO-

TOPOM CUTYAIMH, XapaKTepuayeTcsa TAKUMHU HpPU3HAKaMH, KakK:

1) mpucyTCTBHE HECKOJbBKHUX HIDOKOB;

2) HeolpeAeIEHHOCTh NOBENEeHUA UT'POKOB, CBA3AHHAA C HMEIOIIMMH-
¢ YV KajsKJAOTO M3 HUX HECKOJbKMMH BapHaHTaMu AedcTBHIA;

3) pasnnune (HecoBIaJeHUe) MHTEPECOB MIPOKOB;

4) B3aMMOCBSA3aHHOCTb NOBEJEHUA UIPOKOB (pe3y/bTaT, MOJydaeMblil

KasKJBIM U3 HMX, 3aBUCHT OT NOBEJEHHA BCEX HUIDOKOB);

5) Hajauuue NPABUJI IIOBEJEHWUs, M3BECTHBIX BCEeM HIDOKaM.

Hrpa mosker ObITH IpeACTaBIeHAa B BHUJE JlepeBa, KasKjas BepIIu-
HA KOTOPOTO COOTBETCTBYET CHTYalMH BbIOOpa MI'DOKOM CBOell cTpa-
TEeruu.

B wurpax ¢ nonHo# uHGOpManuell y4YacTHUKHM 3HAIOT BCe XOABI,
clleaHHBIe 0 TEKVIIero MOMeHTa, paBHO Kak M BO3MOXKHBIE CTpa-
Teruy NPOTHBHUKOB, YTO IIO3BOJIsIET UM B HEKOTOPOH CTeleHU Ipes-
CKas3aTh II0CJIeAVIOINee PasBUTHE HIPHI.

BpIArppllliHAsA CTpATeTHdA — 9TO NPaBUJIO, CJHeAyd KOTOPOMY
UIDOK BBIUTDBIBAET HE3aBUCHMO OT TOr0, KAK HMIpaeT NPOTHUBHUK.

Bonpocei u 3apaHus

1. B pemeHMM KaKHX OPHKJAZHBIX 3aJad HCIOJb3YIOTCHA AJITOPHUT-
MBI HAXOKAEHUA KpaTuainero myTd MesKAy 3aJaHHBIMH BepIIu-
HaMu B rpade?

2. C nomompio anropurma JedKeTpsl HalauTe KpaTdadmuil nyTh
Mexxay BepmuuHamu A u G caepyioniero rpada:

3. B wmarepmanax MeKAYHAPOAHOrO KOHKypca @0 HHMpOpPMaTHKe
«Bo6Gép» ecTs Taxkasd 3ajada, HpeAJOKeHHas paspadoTYMKaAMU M3
Hunepmannos.

Bo6ép Bumnu mwobur xéayam. OH XodeT MOILIBITE II0 TEUEHUIO
u cobpaTh BCce JKEIyOM HA OCTPOBAaX, MMHMO KOTOPEIX Oyzer
NpPOILIEIBATE. ¥ BBl, TeYeHWEe peKH HACTOJIBKO CHJIBHOE, 4YTO OH
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MOJKeT IJIBITh TOJBKO BHHU3 IO TeueHWio. Kakoe MakcuManabHOE
KOJIMYECTBO JKeJyAeil OH CMOKeT coﬁpa'rb?
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Pemmure ary s3azady, BOCHOJIB30BABIIMCH METOJOM AWHAMHYECKO-
ro IMpPOrpaMMHPOBaHHA.
Ha crome nexur 25 cumuex. Urpaior asoe. Urpoku mo odepeznu
MOTYT B3ATH OT OZHOH A0 uyeThIpéx cnuuexk. KTo He Moker che-
Jare Xoxi (T. K. COMYEK He OCTaloCh), NPOHUTpLIBaeT. [IpyrumMn
CJIOBAMU, BBIMTDBIBAET B3fABIIUI IIOCJIEOHIOI CHIUYKY. BbisicHH-
T€, ¥ KO0 M3 MIPOKOB €CTh BBLIMT'DBIIIHAS CTPATErws.
BoisicEuTe, y KOro M3 ABYX MIPOKOB €CTh BBIMTPBLINIHAA CTpa-
Teruss B TAKOH WIpe: Ha4YaJbHAs NO3UINMA — HA CTOJEe JIEKUT
107 couuex, 3a oAMH XOA MOMKHO Opath 1 mam 2 cnuuku. Bei-
UIPLIBAET TOT, KTO B3fAJ IOCIEAHIOW CIHUKY,
JlBa mMrpoka HWrpaiT B cJeAyOIyl0 urpy. Ilepes HUMH Jexxar
JIBe KYUYKHM KaMHeil, B HepBOM M3 KOTOPBIX 2, BO BTOPOH —
3 kamH#A. Y KamJI0oro MI'POKA HeOrpaHWUYeHHOe KOJHWYECTBO KaM-
veil. Urpokm xomAT mo ouepenu. XOJA COCTOMT B TOM, YTO HIDOK
MM YBeJUYMBaeT YHCJIO KaMHell B KakKoi-TO Kyue B 3 pasa,
uiu jpobasnser 3 KaMHA B Ji00YI0 M3 Kyd. BBIArpHIBAeT UTrpOK,
mocie Xoja KoToporo oflmee YMCJI0 KaMHel B JBYX Kyuyax cra-
HOBUTCA He MeHee 35. KTO BBIMIDBIBAET — HIPOK, AEJIAIOIIHM
X0 TepBBIM, WJIM HUIPOK, AeJalON[Mil XO0J BTOPLIM?
o 7. OBa wurpoka, Ilers m Baus, urpator B ciexyiontyio urpyl). ITe-
pel WIPOKaMH JIe:KUT Kyda Kamueil. WUrpokm xomar mo ouepenw,
nepsBblit xox aesaer Ilera. 3a OAMH XO0J HMIPOK MOKeT A00aBUTH
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1) Boxasmoe KoaudecTBO NOAOOHBLIX 3a4aHMil Bl MOMeTe HAilTH B OTKPHITOM OaHKe

sagaanii EI'9 mo nudopmaruxke nHa caiire fipi.ru.




Baz3a paHHbIX Kak Mogenb npeamMeTHon obnactu

B Kyuy 1 xKamenb wiaum 5 ramueit. Hanpumep, umes kydy us 10

KaMHeill, 3a OAUH XOA MOMKHO HoJyduTh Kydy u3 11 mam 15 xawm-

Hel. ¥ KaKJ0ro Mrpoka, 4ToOhl HejaaTh XO/lbl, €CThb HEOrpaHWu4YeH-

Hoe KoJudecTBO KamHeid. Wrpa sasepriaeTrcA B TOT MOMEHT, Korjia

KOJMYECTBO KaMHel B Kyde craHoBuTcs He MeHee 47. IToGexure-

JIeM CUWTAETCA WIPOK, CAEJABIIHMI MOCIeTHUHM XOJ, T. €. MepBbIM

HOJYYUBIINN Kydy, B KoTopon Oymer 47 miu Gonabile KaMHe.

B HauaibHBI MOMEHT B Kyde 6bL10 S Kamuei, 1 < S < 46.

BBLIOJIHATE CJHEAYIOI[Me 3aJaHUfA, B KaMJOM ciaydae OOOCHOBBI-

Basg CBOM OTBeT.

1) VkaskuTe Bce TaKkue 3HaueHHWsi ymciaa S, mpu Koropsix Ilers
MOJKeT BEIMTpaTh B oauH Xox. OBocHyiiTe, 4TO HaWJeHbI BCe
Hy’KHbl€ 3HaYeHUA S, M YKa)KuTe BBIUIDBIBAIOIINE XOALI.

2) Vkakure Takoe 3HaueHme S, npum Koropom Ilers He MOKeT
BBIMIDATh 3a OAMH X0/, Ho mpu Jiobom xoze Ilern Bausa mo-
’KeT BBIMTPATH CBOMM IepBBIM XoaoM. OnuiruTe BBIMIPHIII-
HyI0 crpareruio Bagwu.

3) YkakuTe ABa 3HaAYeHUs S, NPU KOTOPHIX ¥ Iletn ecThb BBHI-
UrpelnHas crparerus, npudém Ilersi He MOKeT BBIMIPATE 3a
OJIMH XOJ, HO MOJKEeT BHEIAIPaThb CBOMM BTOPbIM XOJOM HE3a~
BHCHMO OT TOTO, Kak Oyaer xXoauTh Bansa. [las yKasaHHBIX
sHaueHUN S ONHUIIATE BHIMTPLINHYIO crpareruto Ilerw.

4) Yraxxure 3HayeHue S, nIpm KoropoMm y BaHm eCTh BBIMIDBINI-
HAf CTpaTerusd, II03BOJAONAA €My BBIMIDATH NEePBBIM HJIA
BTOPBIM XOZ0M npu Jwboit urpe Ilerm, ofHAKO Y Banu HeT
cTpaTerus, KOTopas NO3BOJHUT eMy IapaHTHPOBAHHO BBIAIPATH
mepBeIM xozoMm. s yKasaHHOrO 3Ha4YeHWs S ONMINMTE BhI-
urpelmeyilo crpareruio Bamu. IlocrpoiiTe pgepeBo Bcex nap-
THii, BOBMOKHBIX TIPHM OTOH BBIMTPBHIIIHON cTpaTeruu Banm.

§ 12
Baza paHHbIX KakKk moaenb
npeaMeTHOi obGnacTu

12.1. OOwme npepcraBneHUd
06 MHPOPMaALMNOHHBLIX CUCTEeMaXx

Crioco6HOCTh HAKAIIMBATL HHMoOpManuio u obecneuuBaTh addex-
TUBHBIA JOCTYN K Hell fABJSETCH CerofHA OIpeessomuM (aKkTopoM
PasBUTUA U NOAJEPIKAHUS >KM3HECIIOCOOHOCTH YeJIOBEYeCKOro obmiecTBa.
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O6bEMbl  HakKOM/IEHHbLIX YEeNOBEYECTBOM [laHHbIX HEYKNOHHO pacTyT.
B 2011 ropy ofwuii MnpoBoii 06bEM CreHepuMpoBaHHbLIX YeNoBeYecT-
BOM AaHHbix coctaBun Gonee 1,8 setrabait (1,8 TpnH 6aiit). Ctonb-
KO xe «BecaT» 200 MaH OByx4acoBbix GUILMOB B dOpMarte BbICOKOMN
YETKOCTW, KOTOPble MOXHO MPOCMAaTpuBaTh exeaHesHo 6e3 nepepbisa
B TedyeHun 47 mnaH net. OXuaaeTcs, 4TO KOAMHECTBO AaHHbIX Ha nna-
HeTe OyaeT kak MUHUMYM yABavBaTbCA Kaxible ABa roga BNAOTb A0
2020 ropa. (Mo matepuanam xypHana «CynepkomnbioTepbl», N2 1(17),
2014.)

PassuTHe cpejcTB BEIMHCAMTENBHON TEXHMKH M MH(MOPMAIMOHHBIX
TeXHOJIOTHIl OTKDBLIO HOBBIE CHOCOOBI XpAHEHWA, IPEJCTABICHUS WU
nmoucka MHpOpMaIUM, CAesaB BO3MOMKHBIM CO3JaHWe WH(POPMAIMOH-
HBIX CHCTeM, O0ecneumMBaIOIIUX IPAKTUYECKH MIHOBEHHOE IOJyYeHHe
KaxaeIiM TpeOfyemoit eMy mH(pOpPManuM B TOW MJIM MHOH IpPEeAMETHOMN
obmactu (vactu peasbHOro mupa). lleHTpanbHONH YacThio M0G0 HH-
GdopManoHHON cHuCTeMBl ABJAETCA 6asa MAHHBIX.

Baza pauHbix (B[l) — COBOKYMHOCTb AAHHbIX, OpraHM3oBaHHbIX Mo onpe-
OenéHHbIM npaBunaM, OTpaxalolan COCTOSHWE OGLEeKTOB U MX OTHOLUEe-
HUIA B HEKOTOPOV NpeaMeTHOM oBnacTu (TPaHCNopT, MeauuuHa, o6pa-
30BaHue, Npaso W T. 4.), NpeaHasHaYeHHas ONA XpaHeHUs BO BHELUHei
namaTv KOMNbIOTEPa U MNOCTOAIHHOIO MPUMEHEHUS.

MHdpopmaumonHas cuctema — 3T0 COBOKYNHOCTb copepXxawemnca B
6asax fgaHHbIX UHGOPMaLMK U 06eCcneYnBaloLnX e 06paboTky uHpOp-
MaLMOHHBIX TEXHOSMOMMIA U TexHu4yeckux cpeactsl).

B mame Bpemsi MH(OPMANMOHHEIE CHCTEMBI HAXOLAT U POKOe
NpuMeHeH’e B NPOM3BOJACTBEHHOIH, MapKeTHUHTOBOH, (hMHAHCOBOI, Ka-
APOBO M MHOTHX ApPyrux cdepax HesaTeIbHOCTH.

IIpumepamu MHGOPMAIIMOHHBIX CHCTEM (puc. 3.22), mocTynHBIMH
KayaoMy IIOJB30BATEJNI0, B TOM UYHCJIE M C IIOMOIbI0 MOOMIBHBIX
YCTPOUCTB, ABJIAIOTCH:

* MHQOPMaIMOHHBIE CHCTEMbl, 00eCHeYMBAIOIMEe BO3MOYKHOCTH I1O-
JIy9eHH#A CHPaBOYHON MHGMOPMAIMM O PACIUCAHUM CAMOJIETOB, IIO-
€3/10B JJaTbHEro CJeAOBaHUA, BJIEKTPUYEK W aBTOOYCOB, a TakiKe
TIOKYIIKY 3KEJIE3HO/IOPOMKHEIX U aBuMabHUJIeTOB;

* MHQOPMAaIMOHHBIE CHCTEeMbI, IIO3BOJAIONINE V3HATH HAJUYHE
U [eHbl Ha MeJIMKaMEeHThl B alTeKax, MecTa B OTeJAX TIopoja
(permona) u ap.:

1) Bakon Poccuiickoit ®egepanuu «06 uHpopManuy, WHOOPMAIMOHHLIX TEeXHOJO-
THAX B 0 3ammure HHOGOPMALMK».
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* pasHooOpasHble TOHCKOBO-MH(MGOPMAIIMOHHBEIE KapTorpaduueckue
CcIyKObBI;

® mopTajibl, cojepamiue MHOOPMAIUI0 HOPMATHBHO-IIPABOBOTO Xa-
pakTepa H Ap.

Y3HaiTe, Ana 4ero npeaHasHadeHbl WHPOPMaUWOHHbIE CUCTEMbl, Npea- Q
cTaBneHHble Ha pucyHke 3.22.
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Puc. 3.22. TIpumepbl uHGOPMAIMOHHBIX CHCTEM

12.2. MNpeameTHas o6nacte U eé moaenuposaHue

IIpenverHaa obmacTe — 5TO YacTh pPeaJbHOr0 MHUpa, paccMaTpu-
BaeMas B paMKaxX OIpeJesIEHHOH JAedATelbHOocTH. Hampumep, MOMKHO
paccMaTpuBaTh TAKHMe IpeiAMeTHble o0JlacTH, Kak IIKoJja, Oubamoreka,
NONMUKJIUHUKA, KUHOTEATp, CKJang U T. 1.

B npeamerHOii 06/1aCTH MOKHO BBIJEJIHUTHL HEKOTOPbIE O0BEKTLI
(kyaccel 00bEKTOB) B 3adHUKCHpPOBAThL UX CBOMcTBa (aTpubOyTHI).

Ob6bekT npeameTHoit obnactm — ato dakT, MU, cobbiTue, npeamer, 0
0 KOTOpoM MOryT ObiTb coBpaHbl AaHHbIe.

HWuadopManiuoHHbLIA O00BEKT MIAM CYLIHOCTH — 3TO OIHCAHUE He-
KOTOPOr0 KJacca peajbHbIX OOBEKTOB B BHJle COBOKYIIHOCTH CBOWMCTE.
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0 CywHocTe npegMerHon obnactm — ato knacc OGLEeKTOB npeaMeTHoMn
0o6nacTu; No CyTW, 3TO COBOKYNMHOCTb OAHOTWUMHLIX OBGBLEKTOB.

IlpumepaMu 00BEKTOB (C TOYKHM 3pPEHUA BHEIIHEr0 MHpa) HJIH
cym(HocTel (¢ Toukm 3penusi BI]) ABAAOTCA YUEeHHK, KJjacce, KabuHer,
BpeMsa saHaTHd u T. A. Cymuocrs YHEHUK moxxker OvITh IpejcTaBie-
Ha B B]l ¢ momomsio creayrInuxX aTpHOyTOB: HOMEP JIMYHOIO Jena,
daMuIua, UMSA, OTYECTBO, I'OJ POMKAEHHA. JTO MOMKHO 3IAIHCATH TaK:

VYEHUK (HOMEP JIMYHOI'O OEJIA, ®AMWJINSA, UM,
OTYECTBO, I'OJl POYKIEHUWS).

Me:xay oOBeKTaMH, a CIeOBATEJBLHO, M MEMAY COOTBETCTBYIO-
MMM MM CYIIHOCTAMH MOIYT CYIIECTBOBATH CBA3M OIHOIO M3 CJie-
AVIONIUX THIIOB:

* «OAWMH K opgHOMYy» (o6osHauaerca 1 : 1);

® «ogMH KO MHorum» (obosmayaercsa 1 : M);

* «MHOrHMe K ojHOMYy» (0oGosnauaercsa M : 1);

* «MHOrMe Ko MHorum» (obGozmauaerca M : M).

Ceasp 1:1 umMeer MecTo, KOrZa OZHOMY 9K3eMILIAPY OIHOM
CYIHOCTH COOTBETCTBYeT OJUH SK3eMIIAP Apyroi cymuoctn. Takas
CBA3BL MOMKeT ObITh ycraHoBjeHa mexay cyiqHocramu BBIITYCKHHUK
INIKOJIBI u ATTECTAT: ka:kaplii BRIDYCKHUK IIKOJbI IIOJy4YaeT ar-
TecTaT O cpeaHeM OOpA30BAHMM W KAXKABIA ATTECTAT NPUHALJIEHKHUT
OIHOMY BBIIIYCKHHUKY.

Ceasp 1: M wmmMeeT MecTO, KOrjga OJHOMY 3K3eMILIAPY OJHOM
CYIIIHOCTH MO’KeT COOTBETCTBOBATH HECKOJBKO JK3eMILIADPOB JApPYroi
cymuoctu. Hanmpumep, y MaTepy MOKeT ObITH HECKOJIBKO JeTei; B
OJlHOM KHHOTeaTpe MOKeT ObITh HECKOJBKO 3aJI0B; B OJHOM KJjacce,
Kak IIPAaBHJIO, MHO}KECTBO Y4YeHHKOB.

Cpasp M : 1 saBiasierca OPOTHBONONIOXKHOW K cBaA3u 1 : M; oma
UMeeT MeCcTO, KOTJAa HECKOJbKHM JK3eMILIAPAM OZHOU CYIIHOCTH CO-
OTBETCTBYET OJMH SK3EeMILIADP APYyroi cymsocru. Hampumep, HECKOJb-
KO VYEeHMKOB ydyaTCsi B OJHOM KJacce.

Ceasp M : M uMeeT MecTO, KOrJa HECKOJbKHUM JK3eMILIApaM OX-
HOIl CYIIHOCTH COOTBETCTBYeT HECKOJBKO JK3eMIIAPOB APYroi cyur-
HocTu., Hanpumep, MHOrMe YY€HHKH MOJIydalOT MHOTO PasHBIX oLe-
HOK; KasKJblil yuuresn, npenogarommuii B8 11 kiacce, obyuaer MHOTHX
yuamuxcs, a Kasabsli yuamuiica 11 xiacca obydaercss y HECKOJBKHUX
yuuTeNei; OJUH aBTOP MOJKET HAIHMcaTh HECKOJbKO KHHUT, M, B TO e
BpeMs, OHA KHUra MO)KeT ObITh HAIMCAHA HECKOJbKUMH aBTOPAMH.
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CyliecTByIOT CBA3HM, KOTOPBEIMH KaXXIBLIH 5K3eMILIAD OJHOM CYIII-
HOCTHA 00A3aTeJIbHO CBASAH C OZHMM WA HECKOJBKUMH 3K3eMILIAPAMK
apyroit cymuaoctu. Hanpumep, cesase mexay cyuHocramu KJIACC u
YYEHMEK TtakoBa, 4TO KaXIblil YyYeHUK NPUHAMLJIEHKHT K ONPEAeNéH-
HOMY KJlacCy, M KaKJBI# KJIACC COCTOUT M3 OIpPEeNeNEéHHON I'DyNbl
YYEHHUKOB. BOBMOXKHEI CBA3H, IIPHA KOTOPBIX KAl 3K3EMILIAD OX-
HOH CYLIHOCTH He 00A3aTEeJBbHO CBA3aH XOTHA OBl C OJHHUM 3K3EMILJIS-
POM JpPyroil CYIIHOCTH.

Hna cospasua BJl HeobxoamMmo, peskie BCEro, IOCTPOUTH MO-
Jejdb eé mpeAMeTHOM 00JacTH, OIpelesiuB, HAHHBIE 0 KaKHX 00Bex-
Tax OyAyT B Hell XPAHUTHCH U KaKWe CBA3SH MEXKAY 9THMH AaHHBIMH
HeoOXO0AUMO Y4YecCThb.

Mopgenb npegomeTHoM obnactu, BKAOYAOWYO B CebA CyWHOCTU, WX 0
atpubyTbl U CBA3W MEXAY CYLHOCTAMMK Ha3biBAIOT MOAENBLIO «CYLUHOCTb—
cBasb», uan ER-mopensio (oT awrn. Entity—Relationship — CyuwHOCTb—
CBAi3b).

Jnasa Gosblrei HarJIAJHOCTH HPH CO3JAHUHM MOJAENEH «CYIHOCTb—
CBA3b» II0Jb3YIOTCHA YCJIOBHBIMH rpaMyeCKMMH ODO3HAYEHHUSAMM: CYIIL-
HOCTH HM300paKaloTca B BUJE NPAMOYIOJbHUKOB, aTpUOyTHl — B BHJE
9JIIMICOB, CBA3H — B BUJe POMOOB.

ITocTpoM MoOzeNb «CYIIHOCTHL—CBA3b» JJA NpeAMeTHOH o6aacTu
«ABuamnepeséTbl», B KOTOPO#H paccMoTpuM ase cyugHoctu: ITACCA-
P u BUAJIET (puc. 3.23).

Puc. 3.283. Mogens «CcymHOCTE—CBA3L» IpeJMeTHOH obixacTu «ABua-

nepenéTsl»
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Kasxaslii naccaxup, cobupalouiuiica Jjererb, Hanpumep, B Ilapuxk,
umeer Omier. IIBYX OZMHAKOBBIX OHMJIETOB, KaK M JABYX OAMHAKOBBIX
naccasxupos, He cymiecrsyer. Cymuaocrs ITACCAYKHP B manHOi MO-
Jesn xapakrepusyercs csBoicrBamu: PAMMWMIINASN, MMA u HOKY-
MEHT, yaocroBepaionuii JuaHocTb. ATpubyrsl cyuiHocrn BUJIET —
PENC, TATA, BPEMdA, PAl, MECTO u HOMEP BUJIETA. Mesxay
cymuaocTavMu [TACCAYKUP u BUJIET cymiecreyer cBsazs Hmeer. ITo
CBSI3b «OAMH K OJHOMY»; COOTBETCTBYIOILIHe 0003HauUeHHMA HAXOAATCA
HajJ JAHUAMH CBASH BO3Jie NMPAMOYTOJbHUKOB CYIIHOCTEH. JTa CBA3b
ABageTcA 00A3aTeNbHON (CILIOIIHAA JUHHUA HA cXeMe) IJIs CYLIHOCTH
ITACCAMKUP (mia Toro uyrodsbl OBITH NACCAMHPOM, UYEJIOBEK MOJIMKEH
uMeTh OmieT) u HeoOA3aTe bHON (IYHKTHDHAA JTHHUA HA cXeMe) A
cymuocTy BUJIET, mockosbKy He Bce OmjieThl Ha peiic MOTYT OBITh
IPOJAHBL.

12.3. MNpeacraeneHne o Moaensix AaHHbIX

0 Mopenb AaHHbIX — 3TO COBOKYMHOCTb CTPYKTYP A@HHbIX W Onepauumil
nx obpaboTku.

C moMoOIbI0 MOJIENH JAHHBLIX MOI'YT OBITH IpPeACTABJIEHBI CYII[HO-
CTM W B3aMMOCBA3M MeXKIY HHUMH. BBIfendaioT TpH OCHOBHBIX THIA
MoOeJiell HAHHBIX: MepapXUyecKylo, CeTeBYIO U PelAlHOHHYIO.

HWepapxuueckas MOJeNb AAHHBIX ONpeJesigeT OPraHU3aluio NaH-
HBEIX 00 oOBeKTax B BUJe JAepeBa. B umepapxmdecKoil MojelH HaH-
HBIX YV KaMJ0ro o0BeKTA eCTh TOJBKO OAUH OOBEKT BBICIIErO YPOBHA,
KOTOPOMY OH TOAUYMHEH (POAUTENLCKUI), B MOXKeT ObITh HECKOJIBKO
MOJMYUHEHHBIX 00BeKTOB (moromMkon). VckiaoueHHe cOCTaBISAET TOJb-
KO HAMBBICHINI 110 MepapXuu o0BEeKT — Yy Hero HeT POAUTeNbCKOro
o6bexTa. B mepapxmuecKoil MOAENH NAHHBIX KaM/ABIH POAUTENbCKHN
00'beKT B COBOKYIIHOCTH C MOAYMHEHHBIMM O0beKTaMH (IOTOMKaMu)
MOKHO PAcCMATPHUBATE KAK OTAeJIbHOE IepeBo.

IIpumMep HepapxXuWYeCKON OPraHU3allMU NAHHBIX MpeJCTaBJeH Ha
pucyake 3.24. Uuadopmanus BI[ «llIxona» cTpyKTypUpOoBaHa B BHIE
HepapXuuecKUxX JepPeBbeB, KOJUYECTBO KOTOPBIX PAaBHO KOJIHUYECTBY
noxpasaenenuit (HAYAJIbHASI IIKOJIA, OCHOBHAS IIIKOJIA,
CTAPIIASA IIIKOJIA). Ha mnepsBoM ypOBHE HaXOAUTCA CYLIHOCTb
IIOJIPASIEJIEHUE (HOMEP, HA3BBAHUE, PYKOBOIOUTEJIb). Cym-
moct Broporo yposas — KJIACCHI (KO KJIACCA, KJIACCHBIN
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PYKOBOJIUTEJIB), cymuocTu Ttpersero yposHa — YUYEHHUKHA
(JIMYHOE [EJIO, ®AMUJINA). IloguéprkuBanueM BhlJeJIeH aTpuodyT,
KOTOPBIil OJIHO3HAYHO OIpPeAesAeT KayKJblii 9K3eMILIADP CYIIHOCTH.

NOAPA3OENEHME (HOMEP, HASBAHUE, PYKOBOAUTESb)

3
Crapuwas wkona
PycuHa U.W.

KNACC (KO KJTACCA, KJ1. PYKOBOAUTENb)
_— -

10A 106 11A
Knazes M.C. Bovpapesa H.H. KopoekuH C.C. Nonuosa M.N.
YYEHVIK (IM4HOE AENO, chMMﬂM/ \
K-17 K-18 K-19
Kynukos M. KyHuubiHa A, KypBarosa B.

Puc. 3.24. Tlpumep uMepapXMuecKOH OpPraHHU3anu# AaHHBIX

Hnsi o6paboTKu JAHHBIX B yepapxXuuecKoil Mojenu AAaHHBIX HC-
NOJIb3YeTcsA CJAeAyomui Habop KOMAaHI:
» HaiiTH ykasaHHOe AepeBo (Hampumep, Aepeso 1);
¢ mepeiiTH OT OJHOTO JepeBa K JpyromMy (Hampumep, OT AepeBa 11A
K nepeBy 10A);
¢ mepeiiTH OT POAMUTENBCKOrO 00BeKTa K OOBEKTY-IIOTOMKY BHYTDH

nepesa (mampumep, or oobexra 11A k obobexty K-18);

s [epeiTH OT OJHOro oOBEeKTa K JAPYyromMy B INOpALKe, IpeAycMo-

TPEHHOM HMepapXM4YecKoil CTPYKTypoil (Hampumep, OT 00BeKTa 9A

K obperTy 10A);

* BCTABHTL HOBBIH 00BEKT B YKa3aHHOM MeCTe;
® yJaJHUTh TEKYUIUH 00BeKT U 1Ip.

Mojenb [AaHHBIX AOJPKHA obOeceuuBaTh IEJOCTHOCTH [AaHHBIX,
WHAYE TOBOPS, B TPEACTABIEHHBIX C €€ TOMOIIBI0 JaHHBIX He NOJIK-
HO OBITH mpoTuBopeunii. CBOHCTBO IEJIOCTHOCTU HOJIKHO COXPaHSATBCA
npu J00BIX AedcTBUAX C JaHHBIMH.

OcHOBHOe TpaBuiao obecnedyeHMs IEIOCTHOCTHA B nepapxuuecKoi
MOjeIH JAHHBIX COCTOMT B TOM, UTO HM OAWH MOJAYMHEHHBIH OOBEKT
(IOTOMOK) He MOJKeT CYILIecTBOBaTh 0e3 POAMTEIbCKOTO obbexTa, 3a
HCKJIIOYeHUEeM OJHOTO OCHOBHOI'O POAHUTEILCKOro O0BEeKTa.
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IIpu sHAUYUTENBLHOM KoOJMUYecTBe AaHHBIX B BJl, MOCTPOEHHEBIX 1O
HepapXuyecKoi MOJEJIH, IMOMCK HYKHBIX AAHHBIX MOMKET 3aHATh MHO-
ro Bpemeru. Hanpumep, momck (aiina, copepKainero onpefeIeHHbIH
¢dparMeHT TEeKCTa, Ha BCEX JKECTKHX AUCKAX MEePCOHANBHOTO KOMIIBIO-
Tepa MOMKeT AJHUTHCA HECKOJIbKO MHUHYT.

Q B WHTepHete nonoGHbin nouck Byder OUMTbCA MakCUMYM HECKONbKO
cekyHa, npu atom Byanyt o6paboTaHbl 3HaAYMTENbHO GofbluMe 06bLEMBI
OaHHbIX,

MocTtapaiiTecb BCMOMHUTbL, 3a CYET 4Yero Tak GbICTPO MPOUCXOOUT Mo-
uck B MHTepHete. Kak aTo cBA3aHO ¢ uMHAEKcauueil OaHHbiX? KMcnone-
3YKOTCA N1 aHanoruyHblie BO3MOXHOCTM B COBPEMEHHbIX OrnepauuoHHbIX
cuctemax?

HepapxudecKyio MOJEJb JAHHBIX YAOOHO MCIONL3OBATH AJIS IDEI-
MeTHOH o06sacTy, OGBEKTHI KOTOPOH TaKke WUMEIOT MexXKAy coboii
HepapXHYecKylo saBuCHUMOCTb. JlJIfi mpeaMeTHO# 06aacTu, B KOTOPOit
O0BEKTHI CBA3AaHBI MEXKAY c000i 6oJiee CIOMHONW 3aBUCHMOCTHIO, YeM
uepapxms, MoKeT OBITH MCIOJIL30BAHA CeTeBas MOJAeNb JaHHBIX.

CereBas CTPYKTypa AAHHBIX MPEJyCMATPUBAET, UYTO V KAYKIOTO
00'beKTa MOKeT GBITh KAK HECKOJbKO OOBEeKTOB-IIOTOMKOB, TaK U He-
CKOJBKO POAUTENLCKHX 00bexToB. IlpumMep cBaseit memxny obbexTamMu
IIPA MCHIOJB30BAHUM CETeBOM MOJeJIM JaHHLIX H300pajkeH HA PUCYH-
ke 3.25.

st 06paboTKH JaHHBIX B CETEBOH MOAEIM JAHHBIX HCIOIB3YVIOTCH
KOMaH/[bl:

* HalTH YKasaHHBIH O00BEKT CPeJH OJHOTHIHBIX OO'BEKTOB, HAIIPHU-

Mep 00beKT ¢ naHHbBIMEH 00 yueHuke Kyuepenko M.;

YHEHUK (IMMHOE AENO, DAMUNNSA, KO KJTACCA)
n-21 l K-62 K-1 B-37
Nanun M. Kyp6atosa A. PapyruHa U. Ky4epexko M.
9A 1B 11A 10A
B-1 = B-1
Tapmuu C.B. Makees A.J1. Nyxoe O.T.
Backetbon Ber Boneibon

CEKUMSA (LUUDP, TPEHEP, BU CMOPTA)

Puc. 3.25. CereBasa cTpykTypa HaHHBIX
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* TepefiTH OT POJAUTEIHCKOTO 06BEKTa K IEePBOMY IIOTOMKY, HMCHOJb-
3ysl ONpeneéHHYIO CBA3b;

* TiepeiiTH OT OGBEKTA-TIOTOMKA K POSUTENHCKOMY OOBEKTy, MCHOJIb-
3ys ONpeelIEHHYI0 CBA3b;

* BCTABHTH HOBBIN OOBEKT B YKasaHHOM MecTe;

® yaaJduTh TEKYIIUil 00BLeKT;

* U3MEHUTHh OOBEKT;

* BKJIIOUATH OOBLEKT B OINpENeéHHYIO CBA3b;

¢ pas3opBaTh CBf3b H JPp.

Wenonb3oBaHue CeTeBOl MOAEeNM JAHHBIX OCJHOMHAETCS IPH 3Ha-
YUTEJLHOM YBeJIHUYEHHH KOJMUYECTBA OOBEKTOB TpEeAMETHON obiaacTh
¥ YCIOKHEHMH CBA3eH Mexay HUMH.

OCHOBOH CTPYKTYDHI PEIANUOHHON MOJENH AAHHBIX ABJIAETCH Tab-
JUINA, KasKAas CTPOKA KOTOPOM coAepikmT HaGOp 3HAYEHU CBOUCTB
OIHOTO M3 OOBEKTOB IPEAMETHOI o0JacTH, a Kakablii crosnben — Ha-
Gop 3HAUEHUIl ONpEeAeJEHHOro CBOMCTBA OOBEKTOB npeaMeTHOM obia-
cru. Tabnauna pensanuonHOoM BJl cocTouT M3 3JIEMEHTOB ONPeNeIeHHbIX
MHOKECTB, 4YTO IO3BOJAET AJA o0pabOTKM HaHHBEIX OTOU TabIHUIIBI
HMCIOJBL30BATh OIEPAlliy Haj MHOKeCTBaMU.

dprap ®Ppank Koan (1923-2003) — GpuTaHckwin yyé-
HbIl, BHECLUMI CYLLECTBEHHbIA BKIad BO MHorue 06-
nactu uHdopmarukn, Koap €Bnsetcs cos3parenem
pPensiLuMOHHOW MOAENN [aHHbIX VM OCHOBOMOJIOXHWUKOM
Teopun pensumoHHbix B. Maremaruk no oGpasosa-
HWIO, OH BBEN B Teopuio B[, marematuyeckuit nopa-
X0, OCHOBLIBAIOLMIACA Ha TEOPWUW MHOXECTB.

IlesoctHOCT!) B DEeNAIMOHHON MOZeNM AAHHBIX OOecrednBaeTcs
cobJII0/JeHueM JBYX NPUHIIMIIOB!

1) obasaresbHAA BO3MOMKHOCTH HAEHTH(PHKATIHN obbeKTa (oK3eM-
ILIApa CYILIHOCTH) 3a CYET YHUKaJIbHOCTH Habopa 3Ha4YeHHWH ero
CBOMCTB, YKA3aHHBIX B CTPOKE DEJANMOHHON TaOIMIILI;

2) obszarenbHAs KOPPEKTHOCTh CBA3EH MexAy TabJIUIIAMH.

B COOTBETCTBMHM € MOIENbI0 AAHHBIX, Jjekameil B ocHose BII,
pasauuaT HepapxXudecKue, ceTeBble M PeIANHOHHbIE BII. Ilocaenuue
MBI paccMoTpuM GoJsiee moApPOOGHO.

1) Bosee moapo6HO 2TOT BONpoC GyAeT PACKDHIT B CleAyiomiem maparpade.
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12.4. PensunoHHbie 0asbl OaHHbIX

Hrakx, oCHOBHBIM 00beKTOM penanuoHHOi BJl sBasercs Tabaumna.
Kaxxnas rakaa rtabuuua, HasblBaeMas peISAIMOHHON Tabiaunei wim
OTHOIIeHHeM, o0JajaeT CHeAYIOLIMMU CBOMCTBAMM:

* Bce cTosIOILI B TaGauIle OZHOPOAHBIE, T. €. BCE BJIEMEHTHI B OXHOM
cToji0e MMEIT OAMHAKOBBI THI M MAKCHUMAJILHO AONYCTHMBII
pasmep;

® KasKJIblil cTOJIOEl] UMeeT YHUKAJILHOE KM,

¢ OAMHAKOBBIE CTPOKM B TAGIHIE OTCYTCTBYIOT;

¢ NOPANOK CJIeJIOBAHUA CTPOK M CTOJIOLOB B TabauIle He MMeeT 3HA-
YeHUA.

OCHOBHBIMM CTPYKTYPHBIMHM SJIEMEHTAMM DeJIAIMOHHON TaGIMIIBI
ABIAKTCA 1OJe MU 3anuch (puc. 3.26).

Uma nons 1| Ums nons 2|[Mms nons 3 | Mims nons 4

— 1

Mone 3anuce

Puc. 3.26. OcHoBHBIE CTPYKTYDHBIE OJIE€MEHTHI DeJALMOHHOM TabIHIBI

ITone (cromben pensuuoHHON TAGIHIBI) — 9JIeMEeHTAPHAA eTUHUILA
JIOTHYECKO# OpraHW3aluy JaHHBIX, KOTOPAs COOTBETCTBYET KOHKDET-
HOMY arTpubyTy CYIIHOCTH.

3anucek (CTPOKA DPENANMOHHON TAGIUIEI) — COBOKYIHOCTH JIOTHYE-
CKM CBS3aHHBIX IIOJIeH, COOTBETCTBYIONAafA KOHKPETHOMY 3K3eMILIADY
cymuocru. Hanpumep, undopmanusa o kpynHeHmux osépax MHpa B
BU/Je PeJIANMOHHONW Tab/aWIbl IpeACTaBjeHa HA pUCYHKe 3.27.

s HArAAAHOCTH TpeACTaBIeHUA CBA3eH MexAy TabiauuaMu me-
PeXOoAAT K IPEACTABIEHUIO CTPYKTYDP TabJHI[, YKasbIBAA TOJBKO HMe-
Ha IOJIeH:

HASBBAHUWE TABJIUIIbBI
UMdA T10J1d 1
UM T10JId 2




Baza paHHbIX Kak Mmogenb npeagMmeTHon obnacrtu

HazsaHue Marepuk Makc. rnybuna, M | Mnowans, Thic. KB. KM
Bawkan Espaaua 1620 31,5
Borbluoe HesonbH14be |CesepHas AMepuka 150 28,6
l'ypoH CesepHas AMepuka 228 59,6
apaHep AscTtpanus 8 4,7
HeHesckoe Espa3sus 310 0,5
Mapakaiibo lOxHan Amepuka 250 16,3
MépTeoe mope Eepaausa 356 1
OHexcKoe Espaaus 110 9,6
OuTapuo CesepHas AMmepiika 237 19,5
Pynoned Adpuka 73 8,6
TaHraHbuka Adbpuka 1435 32,9
Yypackoe Espaaua 14 3,5

Torc hero |

I Tunbl AaHHBLIX

Puc. 3.27. Tabnuna peasuuonaoit B

Hanpumep, CTPyKTypa TabJaumbl, NpeACTaBJIeHHOW Ha PHCYHKe
3.27, 6ymer MMeTh BHULI:

KPYIIHEUIIUE O3EPA
HA3BBAHUE
MATEPUK
MAKCUMAJIBHAS I'VIVBUHA

ILJIOITA T

MepBuyHbIi K04 (MASHTUDWKATOP) PENSLMOHHON Tabnavupl — 3TO none
WNW COBOKYNHOCTL NOMEr, KOTOpble OOHO3HA4YHO ONpeaensawT KaxXAylo
CTpOKy (3anuck) B Tabnuue.

OcHOBHBIE CBOMCTBA MEPBUYHOTO KJIOUAa:

1) oHO3HAYHAS HACHTH(DOHUKAIMA 3aUMCH (3anuch JOJYKHA OJHO3HAY-
HO OIpeleNAThCA 3HAYEHUEeM KJI0Ya);

2) orcyrcrBue u3OBITOYHOCTH (yAaleHHe J000ro Iojisi NEePBUYHOTO
KJII0Ya TPUBEAET K HAPYIIEHWIO CBOHCTBA OJHO3HAYHON HIAEHTH-
thukanmumu sanucu).
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Kniou, cocrosmmuii u3 OfHOrO MO, HA3HBIBAETCA MPOCTHIM KJIIO-
yoM (KJIOUeBBIM mnoaeMm). KHiod HA3BEIBAETCA COCTABHBIM, €CJIH OH
BKJIOYaeT B cebA HECKOJIBKO I0JIeH.

B rabaume BJl, npeacrasnenHoii Ha pucyHke 3.27, B KauecT-
Be KJIOYeBOro MOXKHO ucnoiib3oBaTh nojie HASBAHHWE: smauenus B
BTOM II0Jie ABJAIOTCA YHUKAJIBHBIMH IJIA KAXKIOH 3alUCH, TOTOMY 4YTO
KPYIOHBIX 036D C OAWHAKOBLIMM HA3BAHUAMM HE CYILECTBYeT.

Jna XpaHeHHA HAHHEIX O CYIIHOCTAX HEKOTOPOH NpeaMeTHOH
00J1aCTH MOJKeT HCIIOJb30BATHCA HECKOJIbKO CBA3AHHBIX MEXKIY CO-
6ot Tabmun. CeAse Mexkay TabIMIAMH YCTAHABIMBAETCHA C MOMOIIBLIO
KJYEeBBIX MOJei.

MosxHO cBfI3aTh ABE PEJANMOHHBIE TAOAMIBI, €CJAM KJIOY OXHOI
CBA3BIBAeMO#l TabJMIBI BBECTH B COCTAB KJIOYa APYroil Tabamiisr
(BO3MOKHO coBHajeHHe Kiodei). KioueBoe mosie ofHO# CBA3bIBA-
eMOH TabJHMILI MOKHO BBECTH B CTPYKTYPY ADPYroit Tabaummsl, mpwu
9TOM OHO yiKe He OyJer KJIOuYeBbIM; TaKoe II0Jie HA3bLIBAETCHA BHEII-
HHUM KJIIOUOM.

Mexay Tabnumuamm A n B ycTaHOBNEeHa CBSidb «O[WH K O[IHOMY», €CAu
Kaxnaasa 3anuck B Tabnuue A MOXeT uMmeTbe He Gonee OOHOW CBA3aH-

HOW C Hell 3anucu B Tabnuue B, u HaobopOT — Kaxaas 3anucb B
Tabnuue B moxeT umeTb He 6onee OOHON CBA3AHHOW C HEW 3anucu
B Tabnuue A.

Ceasb mexay Tabnuuamn MeeT TN «OAWH K OAHOMY», eCNM OHa yCTa-
HOBNEHA MO COBNAfaloWMM MNEPBUYHLIM KITKOYaM.

Ta6auner VIEHUK u YUYEBHBIN I'OJl cBA3aHEI MO THIY <«OAHH
K ogHOMYy» (pumc. 3.28). B arom ciayuae uMMeeT MeCTO COBIAZeHHE
KJIIOYeH.

YHEHWK YYEBHbIW rop MOOLWPEHUE
Homep nuuyHoro aena L Homep nuyHoro gena 1 PeaynkTar
Damunua Mpeamer 1 CpepHuii 6ann |
Wmsa | . Mpeaomer 2
Oryecteo — Mpeamer 3
[ara poxagenus
Knacc Peaynbrtar M

Puc. 3.28. Ilpumep cBA3ell «OAUH K OAHOMY» M «OAMH KO MHOTHMM» MEMKIY
TabaumamMmm




Ba3a faHHbIX Kak Mmoaenb npeamMeTHoi obnacrtum

Mexay Tabnuuamm A n B yctaHoBneHa CBA3b «OOUH KO MHOMMM», €Cnn
Kkaxpas 3anuck B Tabnuue A MoxeT ObiTb CBA3aHa C HECKONbKUMMK 3a-
nucsmu Tabnuupl B, HO kaxpas sanuce B Tabnuue B He MOXeT ObiThb
cBAzaHa 6onee Yyem C OOHOM 3anuckio Tabnuubl A.

Mesxay tabiumamu ITOOIIPEHME u YYEBHBIW TOJl cBsshb
«OOWH KO MHOTMM». B 3TOM cliyuyae KJIIOUEBOe IOJe OJHON CBA3BIBAE-
moit Tabmunsl (IIOOIIPEHUE) BBefieHO B CTPYKTYPY JAPYTroO# TabJMIlbI
(YYEBHBIN I'OJl) Tax, YTo TaM OHO yiKe He SABJIAETCH KJIOYEBBHIM M
paccMaTpuBaeTcs Kak BHeNIHM Kiao4. B pamkax aroit cBasu Tabiam-
1na, cozeps;kamas MEePBUYHBIA KJI0Y, CYUTAETCA TiaBHOM, a Tabiauna,
cofep:kanias BHEIIHHI KJI0Y, CUHUTAETCH MOAYHUHEHHOH.

Mexaoy Tabnuuamu A m B ycraHoBfeHa CBA3b «MHOMME KO MHOMMM»,
ecnu Kaxpoih sanucu Tabnuubl A MOXET COOTBETCTBOBaTb HECKONbKO
3anvcein B Tabnuue B, u Hao6opoT — Kaxaoin sanucu Tabnuuel B Mo-
XeT COOTBETCTBOBATb HECKONbKO 3anuceil B Tabnuue A.

Takas cBA3b BCEIrJa peajl3yercd ¢ HOMOIIBLI0 TPeThell CBA3YIommen
Tabauner C. CBA3s «MHOrMe KO MHOTMM» IpeJcTaBjsgeT coboil KoM-
OMHAIMIO ABYX CBA3€H THIA «OAWH KO MHOIMM»: MeXAy Tabiumamu
A u C u mexay rabaumamu B u C.

Hanpumep, cBsases mexay tabaumamu YUTATEJIb uw KHUTA
6assl gaaapix BUBJIMOTEKA mo)ker ObITH peain3doBaHA C IIOMOINBIO
rabaunsl ABOHEMEHTY (puc. 3.29).

YATATENb ABOHEMEHT KHUTA
Kopg uuTaTtens g Kopg eeipaum . Kop xkHuru
Ddamunus ‘-I_'ﬂ Kop untatens .—J-. ABTOp
Wms Kopa kHurm - HazsaHue
OTtyecTBO Data Beinaum o uagaHusa
Anpec [ata Boaepata 3anorosas ueHa

Im m}

Puc. 3.29. Ilpumep cBAsell «0OAMH KO MHOI'MM» M <«MHOTHME KO MHOTHM»
MeaxAy TabJumaMu

1) CamocToaTeNBHO YTOYHWTE 3HAUYEHMe ¢JoBa «aA0OHEMEHT» B JOHNOJHHTEILHEIX
HMCTOYHMKAX HWHMOpMAIHH.

§ 12
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CAMOE TrJIABHOE

Basa mammbIX (BJl) — COBOKYNHOCTH JaHHBIX, OPraHM30BAHHBIX
IO OIpefe]éHHBIM IIPABHJIAM, OTPAXKAKINAd COCTOSHHUE O0BEKTOB H
UX OTHOIIEHHMH B HEKOTOPO MpeaMeTHOMH 00JacTH, NIpeaHa3HAYeH-
Hasdg JJIA XPaHeHWs BO BHEIIHeH NMaMATH KOMIBIOTEPA U IOCTOAHHOTO
NpUMEHEeHUA.

HNuadopmanuonHasa cucreMa — 3TO COBOKYIHOCTE Cojepikanieiica
B 0asax gaHHBIX uHQOpManuu U OGECIeYHBAIOIINX €8 00paboTKy WMH-
(hopMaITMOHHBIX TEXHOJIOTHN ¥ TEXHHUUYECKUX CPEACTB.

Mopenp 1aHHBIX — 9TO COBOKYIIHOCTH CTPYKTYD JAHHBIX M OIepa-
oui ux obpaborku. Beigensior Tpu OCHOBHBIX THUIIAa Mozesell JaHHBIX:
HepapxuyecKylo, CeTeBYI0 H DPelAIHNOHHYIO.

OcHOBHBIM 00BEKTOM pensinuoHHON BJl siBisierca rabauma, obia-
Jamolnas CAeAYVIOUIMMH CBOMCTBAMHM: BCe CTOJIONLI B TabiuIile OOHO-
POAHBIE, T. €. BCE BJIEMEHTHI B OJHOM CTOJOIe MMEIOT OXWHAKOBBIN
THII ¥ MaKCHMAaJbHO OONYCTHMBIA pas3Mep; KamKAbIH crToJsbeln mmeer
VHHKAJIbHOe HM#A; OJMHAKOBbIE CTPOKH B TabJIMIle OTCYTCTBYIOT; IIO-
PANOK CJIeIOBAHUS CTPOK W CTOJONOB B TabjuIe He MMeeT 3HAUEHUA.

OCHOBHBIMH CTPYKTYPHBIMH BJIEMEHTAMUA DPEJIANMOHHOU TAGJIHILLI
ABJAKTCA IIO0JI€ WU 3aIHCh.

IMTepBuyHbIi KI0Y (KJIYEBOe II0JIe, HAEHTH(MHKATODP) PEIAIHOH-
HOM TabGiuIbl — 9TO MOJE HMJIHX COBOKYIIHOCTH IIOJIeil, KOTOPhLIE Ofi-
HO3HAYHO ONpeAeNdAloT Ka)KAYI CTPOKY (3anmcs) B tabaume. Kiiou,
COCTOAIIUI M3 OJHOIO TOJIs, HA3BIBAETCA IIPOCTHIM KJIKYOM. Hirou
Ha3bIBAETCA COCTABHBIM, €CJM OH BKJIIOYaeT B cebA HECKOJBKO IIOJIeil.

Jisi XpaHeHHMs JAHHBIX O CYIIHOCTAX HEKOTOPOH IpeaMeTHON
06IaCTH MOXKET HCIOJIB30BATHCHA HECKOJBKO CBA3AHHBIX MEMKIY CO-
60ii Tabuui. CBsa3p Mexy TAGIUIIAMM YCTAHABJIMBAETCH C ITOMOIILIO
KJIOYEBBIX IIOJEH.

Mexay tabnunmamMmu A u B ycTaHOBJIEHA CBA3b «OAHH K OJHOMY»,
ecJIM KakJas 3anuchk B Tabiune A MoxKeT uMeTh He 0oJiee OIHOM
CBsIBAHHOI ¢ He# sanmcu B Tabamme B, m HaobopoT — KayKias 3a-
nuchk B Tabamie B MoxKeT HMeTh He OoJsiee oAHOI cBA3AHHOM ¢ Hell
sanucu B Tabiaume A.

Mesxay rabnumamum A m B ycraHOBJIeHA CBA3L «OJHMH KO MHO-
rEM», €CJIM Ka)kaas sanmck B Tabiaumme A MoKeT ObITH CBS3aHA C
HECKOJBbKUMH 3anucamMu tabiaunbl B, HO KaKJas sanuck B Tabiuie
B He MoskeT OBITH CBsf3aHa DoJiee YeM € OZHOM 3amMchio TAbOaMIBI A.

Mexay rabnuumamu A u B ycTaHOBIEHA CBA3bL «MHOIME KO MHO-
rEM», €CJHM KaXA0W 3amucu Tabauiubl A MOMKeT COOTBEeTCTBOBATH
HECKOJIEKO 3amnmuceil B Tabaume B, W Hao0opoT — Ka)KA0# 3anucu




Basza paHHbIX Kak moaenb npeamMmeTHou obnacrtu

Tabaumer B MOMKeT COOTBETCTBOBATH HECKOJBKO 3amuceil B Tabuuie A.
Taxasi CBfA3b BCErja peajusyeTcsa € INOMOI[LI0 TPeTbell CBA3YIOLIEH
rabaunsr C. CBA3L «MHOTME KO MHOMMM» IpeAcTaBiasieT co0OM KoOM-
OUHAIMIO ABYX CBs3€M TUNA «OAMH KO MHOTHM»: MeXJAy TabaumaMu
A n C u mexay rabnuumamu B u C.

MoKHO CBA3aTh JBé DEeNAINUMOHHBIE TAOJMIBI, €CIH KJIOY OAHOM
CBABBLIBAEMOIT TaOJUIIBI BBECTH B COCTAB KJIOYa JAPYroi Tabmmue! (Bos-
MOKHO COBIAaJeHMe Kiwoueii). Kiouesoe mone OXHON CBA3BIBAEMOMH
TabIUIBI MOYKHO BBECTH B CTPYKTYPY APYroil TabiuIel, IPH 9TOM OHO
yike He OyZeT KJIIOYEBBIM; TAKOe 1oJie Ha3bIBAETCH BHEIIHUM KJIIOYOM.

Bonpocbl n 3apgaHums

1. [Ins 4wero HY’KHO YIOPAJOYEHHOE XPaHEHHe NAaHHBIX?

2. Yro raxkoe mHDopManmuouHas cucrema? Kaxoso ocHOBHOe HasHa-
yeHue MHQPOPMANUOHHBIX CHCTEM?

Mmeere JW BBl ONBIT HMCHOJAb30BAHHA KaKMUX-1u00 HHGpOpMaNu-
OHHBIX cHCTEM?

4. Yro rakoe Oasa gaHubpix? Kak cBa3aHBl HMH(MOPMANUOHHAA CH-
cremMa u 0asa JaHHBIX?

5. Uro Takoe npexmerTHas obmacrs? Kaxk mpejcraBiasioTca 00BEKThI
npeAMeTHOi obiacTH M MX cBoiicTBA B MH(MDOPMAIMOHHON MoOje-
J¥ IpeaMeTHoit obsacTu?

6. Uro rakoe cymuocth? Uro Takoe skseMiuAp cymuoctu? Ilpuse-
JAUTEe IIPUMEpPHI.

7. YTo Ha3BIBAIOT MOJENBI0 «CYLIHOCTb—CBABH»?

8. ITocTpoiiTe MOAENh «CYLIHOCTHL—CBA3b» AJIA IPEJAMEeTHOH obiacTh m
«KoHUEepTHBIN 3ay».

9. HazoBuTe THIBI CBA3eH MeXAY CYIIHOCTSMU IMpeJMeTHOH obia-
CTH.

10. Onpepenure TAN CBA3EH MeXAY CYIHOCTAMU:
1) KJIIMEHT u 3AKA3 B uHTepHeT-MarasuHe;
2) MAIIIMHA u YACTHU MAIIWHBI;
3) YUUTEJIb u YVYEHHUK B mxoie;
4) KOMHATA u I'OCTbBb B orene;
5) TPAKIAHWH u ITACIIOPT.
11. Yro Takoe Mozenb AaHHBIX? Jlis yero oHa cospaércaA?
12. OnuimmuTe WMepapXuuecKyio MOJesb JaHHBIX.
13. OnumuTe ceTeBy0 MOAENbL HAHHEIX.
14, Onumure pPeIADUOHHYIO MOAENb JaHHBIX.

3
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15. Onumure tabauny peasuuonHou BII.
16. Yro rakoe kmiouyeBoe mose? KakoBel TpeGoBaHUA K KIIOUYEBOMY

nmono?

17. Kakoro tuma CBsAA3M MOTIYT OBITH YCTAHOBJEHLI MeXAY Tabamma-
My peaanuoHHod BIl? OxapakTepusyilTe KaAbIli THUII CBA3U.

18. Bo ¢parmente B]l mpeacraBieHbl CBeAeHHUA 00 YUACTHMKAX BBI-

CTaBKM:
Tabnuua 1 Tabnuua 2
Crpana YayacTHHE YyacTHHK Kanp

Benuxobpurarua | Crus I'nasyHoB Harmopmopr
T'epmanus Meiiep Cenbu Ieiizas
CHIA Kunxeiix Cadporos IlopTper
Poccus Cadponor Meiiep Ilefizarx
Kanana Cenbn Kuakeiin ITeitzamx
lepmarus Puxapn Heiis ITopTper
Benukobpurarus Ileits Puxapn Hampuopr
TI'epmannsa T'ronTEp T'tonTED Teitzan
Poccus _ I'siasynos 3uB Harmopmopr
Tlepmanns 3us Crus IToprpeTr

1) OxapakTepusyiiTe CBf3b MEMXAY IpeJACTABICHHLIMH Tabiuna-

mu B]I.

2) XynoKHUKHA H3 CKOJIBKHMX CTPaH IPEeACTABUJIM Ha BBICTABKE

neizaxu?

3) IlpencraBbTe BCIO MMEIOIIYIOCA WMHMOPMAIMIO O BBHICTABKE B
onHoOM Tabaune.
4) IlpeacraBbTe BCI0 MMEOMIYIOCA WHGOPMAIMIO O BHICTABKE B

¢opme rpada.




Basa paHHbIX KaKk Mogenb npeamMmeTHon obnactum

19. Bo ¢parmente B]] npejcraBieHb CBeJeHHUS O POACTBEHHBIX OT- o
HOIIeHHAX

Ta6nuua 1 Tabnuua 2
ID @Davumua H. O. ITox ID Poxurens ID Pe6énka
2272 | Ouxosem A. B. | K 2227 2272
2228 | Ouxosen B. @. M 2227 2299
2299 | Ouxosenm H. B. M 2228 2272
2378 | HOuxogern II. M. M 2228 2299
2356 | Mmxosen T. M. | K 2272 2240
2331 | Tecna A. II. M 2272 1202
1217 | Tecna II. A. M 2272 1217
1202 | Jlasgay M. A. K 2299 2356
2227 | Pemxo [I. A. K 2299 2378
2240 | Pemxo B. A. w 2322 2356
2322 | HOpyx I'. P. K 2322 2378

IlpeacraBbTe MMeromyloca uH(popManuio B Qopme rpacha m oOT-

BeThETe HA CJeAYIOImHe BOIIPOCEHI.

1) Cxoabko BHYKoB y Pemko JI. A.?

2) Undopmanus O CKOJBKUX CYIPYMECKUX [apaxX HpeacTaBjeHa
B Tabaumax?

3) Kakoil wuaeHTHQUKAIMOHHBIA HOMEp (ID) y naagu Pem-
ko B. A.?
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§ 13
Cucrembl ynpaenenns 6asamu [aHHbIX

13.1. 3T1anbl pa3paborku 6a3bl AaHHBIX

IIponecc paspaGorku BJl cocTOMT M3 HECKOABKUX OHTATIOB.

1. ocranoeka 3amaum. Ha stoM artame ompemensieTca IeJb CO3ja-
HuA BJl, yrouHsercs mpeiMerHas 06J1aCTh, NEPEYHCIAIOTCH BHBI
paboT, KOTOpBIE NpeAIONATAETCH ocymecTsJasATL B aToi BI[ (or-
0op, M3MeHeHMe AAaHHBIX, IeYaTh OTYETA M T. A.), onpenensoTcsa
NoTeHIHalbHbEIe TOJNb30oBaTenu. K moctaHOBKe 3asavud IIpUBJIEKa-
I0TCA HE TOJBKO crnenuanuctel o BIl, HO M cHenmuasuCcTHl W3 TOMt
OpeAMEeTHOH o0sacTH, JJs KOTOpo# oHa cosmaércsa. UeM mosiHee
OyAyT mpejcTaBIeHHs CIEIUAIMCTA-IDEAMETHUKA O NPUHIAIAX
cosnanua BJl, TeM KOHCTpyKTUBHee GymeT ero BaauMOAEHCTBHE CO
CllenuanucToM B 0o0sacTH MHMOPMAIMOHHBIX TEXHOJOIHH U Tem
KadyecTBeHHee Oy/leT KOHEUYHBIH pe3yJIbTAaT.

2. IIpoextuposanue BJ[. Ha stom srame onpeaendeTcsa, U3 KaKUX
cymiHOCTe (MHMDOPMAIMOHHBIX 00BEKTOB) AOJI3KHA COCTOATH BII,
KakumMu arpubyramMu OygeT ONMCHIBATBCA Kajrkaas CYIIHOCTL. 3a-
TeM ONIpPEeNeNsieTCA CTPYKTYPa PeNANMOHHBIX Tab/HI] ¢ yKasaHueMm
CBOMCTB IOJIel M CBA3el Mexay TabiumaMm, a MMeHHO:

1) cocraBisierca oBIUI CHHMCOK IoJiei, OTpaKaromui aTpubyTh
Tabaun BJl;

2) monA oOILIEro CHMCKAa DACIPEeAeSSIOTCH 110 GA3OBEIM Tabnuiam;

3) B COOTBETCTBHMM CO CBOHCTBAMH AAHHBIX OnpeneNndaTcsa CBOMH-
CTBa KaMX/J0ro IIOJIfA;

4) B Ka/0i1 TabiMIle BHIAENSETCA KIIIOYCBOE noJie;

5) OLpeNeNAIOTCH CBA3H MEXKAY TabauIamu.

3. Cosnanme B/l ¢ HCHONL30BAHHEM OIHOTO U3 HA3BIKOB porpaMMu-
DPOBaHMA WM CHENUAJBHOIO INPOTPAMMHOTO OOecIeYeHus — Cu-
creM ynpasiaerus Gasamu aannerx (CYBI). Ilepssiit cmoco6 mnpu-
MEHAETCA AJA CO3MaHUs YHUKANbHBIX Bl u Tpebyer BBICOKOH
KBaJu(@UKanuu oT nporpammucra. Jas paGoTor c C¥YBJl nmocra-
TOYHO 0A30BBIX IOJB30BATENIBCKMX HABBIKOB M MOHHMAHHUSA OCHOB
paspaborku BJI, KOTOpble MBI pPACCMOTpPENIH B npeabIAyIIeM Iia-
parpage. [lanee mMbI GyjeM rOBOPUTH TOJBKO 06 3TOM CIOCOGe.
Cosnanme BJl 8 CYB]l npeamnonaraer:

1) sanyck CYBJl u coszanue HoBoro daiina B;
2) cosparmne TabAMI ¥ yCTAHOBJIEHWE CBA3E MeXIy HHMU;
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3) TecrupoBanue BJl 1 eé KoppeKnHUIio;

4) paspaboTKy pas3JIUYHBIX BJIEMEHTOB YIPABJEHHAA JaHHBIMU
(sxpaHHBIX (OPM AJNA BBOJAA, PEAAKTHPOBAHMA H MPOCMOTPA
naEHBIX B TabJMIAX; 3aIpOCOB MAJA COPTUPOBKH, IOUCKA H
orbopa JAHHBIX; OTYETOB IJIsi BBIBOJA NAHHBIX Ha neyars), a
TaK;Ke ycTaHoOBKY cpezcTs samurel BJl, Hanpumep pasrpanuue-
HUe NpaB JOCTYNA AJSA PasIMYHBIX IOJb30BATENed ¢ MOMOIIbIO
mapoJeit;

5) samnoHeHue TAGIHUI, MaHHBLIMU (KAK MPaBHJIO, HEIOCPEeACTBEH-
Ho paspaborumx BJl BBOAMT B HEE TOJBKO TECTOBbIE JAHHDIEC,
HeoOXoAuMbIe J[JIsi IPOBEPKU IPaBHIBHOCTH CTPYKTYDP Tabani,
cBfzeil Mexxay TabaumamMu @ T. A.; B IOTOBYIO BIl nadopManuno
MOKeT BBOAMTH KTO-TO M3 moib3oBareneir BII).

dxermuryarauusa co3gannoit B/l, B ToM uucie:

* COPTUPOBKA, (DUIBTPAIUs W IOHMCK 3amuceil B Tabaunax;

e oT6Op MAHHBIX M3 TAGIUI B COOTBETCTBMM C 3aJaHHBIMH KpH-
repusiMu oT6opa;

« BHIOJIHeHHE 06paboTKM AaHHBIX (yAaneHue, AobaBjieHue, U3Me-
HeHWe JAHHBIX, BBHINIOJHEHUE BBIYMCICHMI);

¢ [IOATOTOBKAa OTYETOB.

B xozme skcruryaranmn BJl, Kak mpaBWjO, AaHHbIE PEryJspHO 06-

HOBJIAKTCH, MOI'YT H3MEeHATHCs CBA3H MeXKAY CYUIHOCTAMHW H T. IL.

Mpu npoektuposBaHun B, Gonblumx no 06bLEMY U OPUEHTUPOBAHHbIX
Ha pasHble rpynnbl NonL3oBartesnen, BblAENAoT KOHLENTyanbHbIA, BHEL-
HUA U BHYTPEHHWIA YPOBHW NpeACcTaBneHns AaHHbIX.

Mopesnb «CylIHOCTb—CBA3b» CneayeT paccMmarpusarb Kak KOHUenTy-
anbHbIl YPOBEHb NPeAcTaBieHua AaHHbIX.

BHewHuUit (Nonb3osBaTensCckuil) ypoBeHb npeaycmarpusaeT npea-
cTaBneHue OaHHbix B Buae, TpebyemMOM KOHKPETHOMY nosib3oBare-
no BA.

BHyTpeHHUIn (duandeckuin) ypoeeHb NpPeAcTaBneHusi AaHHbIX onpe-
nensiet  0COBEHHOCTW  XpaHeHwus
[aHHbIX, METOAOB [0CTyna K HUM
UT 4.

B kax[oih LKOMEe Halled CTpadbl
ucnoneayetcs B «OnekTpoHHbIN
xypHan». Cxemy ypoBHei npea-
cTaBneHus naHHbix ana aton B Bbl
suaute Ha pucyHke 3.30.
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AnMuHucTpaTop Yuutens YyeHuk Poautenn

BHewHwe mogenn

_______________________ }______.____________.________I

KoHuenTtyansHas moaens B/l «3nekTpoHHbIA XypHan»

!

BHyTpeHHas (buanyeckas) moaens

Puc. 3.30. Yposuu npencrasnenus aaHEbix BJI «DNIEKTPOHHBIH KypHAJI»

13.2. CYBA v ux knaccudukauus

0 MporpammHoe obecnevexne ons cospnaHus BJl, xpaHeHus U noucka B
HUX Heobxoaumoi uHdopmaumm HaswbiBaetcsi CYB[, (cuctemoii ynpas-
neHus 6azamu gaHHbIX).

Nmvenno mamuane CYB]I npespamaer orpoMHBIH 00bEM XPaHUMBIX
B KOMIIBIOTEDHOM NaMATH CBEAEHHH B MOIIHYIO HH(POPMAIHOHHYIO CH-
CTeMy, CHOCOOHYI GhICTDO NPOM3BOAHUTH IIOUCK M oT6op HeobXOonUMOTi
HaM HHMOpMaIHu,

B Hacrosmiee BpeMs cymiecTByeT MHOMECTBO CYB/. Omm moryr
OBITH KJIACCH(HUIMPOBAHEI 10 MOZEIAM AAQHHBIX, 110 Pa3MEIIeHUI0 WX
no cmocoby nocryma k BJl (puec. 3.31).

Knaccudumkauma CYBL
| |
Mo Mogensam aaHHbIX Mo pasmewexuio Mo cnocoby aocryna
—  vepapxuyeckue NoKansHbie ¢ain-cepeepHbie
— ceTeBble pacnpenenéHHele KNWEeHT-cepBepHbie
- PensunoHHbIE BCTPanBaeMbie
— apyrue

Puc. 3.31. Kaaccudpukanus CYB]]
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B 3aBUCUMOCTM OT MOAENW AaHHbIX, KoTopas wucnoneadyetcs B CYB[,
VX pasfensioT Ha vepapxuvyeckve, CeTeBble, PensuuvoHHbIeE WU Apyrue.
C NOMOLLBIO AOMNOSHUTENBHBLIX MCTOYHWMKOB WMHMOPMaLWW BbICHUTE, Ka-
KMe MOOENW OaHHbIX CKPbLIBAKOTCS NOL CAOBOM «apyrne».

CYBJl cumraeTca JIOKaJbHON, eciaum Bce e€ 4YacTH, obecrieunBa-
jome XpaHeHue u 00paGoOTKy HaHHBIX, pa3MeIaloTCA Ha OJHOM
komnbiorepe. B pacnpegenénnbix CYB]] ganHble MOTYT XPaHUTbCA
¥ 06pabaThIBATHCSH HA PasHBIX KOMIbIOTEPAaX B JIOKAJIbHON HMJIM TJIO-
fanpHON CceTH.

B ¢aiin-cepepuabix CYBJl daiinsl ¢ AaHHBIME pasMeIlalTCda IeH-
TpaIu30BaHHO Ha cepBepe. Ha KamA0M KIHEHTCKOM KOMIbIOTEPE
yeranaBiaupaercsa noaHaa Bepcus CYBJL, a mocryn CYB]l ¥ maHHBIM
OCYIIECTBJIIETCA dYeped JIOKaNbHyI0 ceTb. OAHMM M3 BapHaHTOB HC-
mons3oBanusa (dain-cepsepabix CYBJl siBiserca pasmelleHue 1 CVBI,
¥ JaHHBIX HA OJHOM KJHEHTCKOM KOMIBIOTEpe. TIpumepamu aiiia-
cepseprapix CYB] asisiorcs Microsoft Access u dBase. B Hacrosmee
BpeMs (aiii-cepBepHas TEXHOJOrMA B KPYINHBIX MHPOPMANHMOHHBIX
cucTeMax He HCIONIb3yeTrcd.

B kuauent-cepBepEbix CYBJl Ha cepsepe, obiazaiomeM BbICOKH-
MH TeXHUUYEeCKMMH XapaKTePHUCTHKaMH, YCTAHABIMWBAETCH CepBepHAasd
pepcua CYB]] u BJl. Ha KIneHTCKUX KOMIBIOTEPaX yCTaHABIUBAIOT-
cst HeBompmue o o6bémy kKiameHTckue Bepcum CYBII, mossossomiue
(opMupoBarh 3anpockl Ha 00paGoTKy JAHHBIX M BBIBOAUTE Pe3yJIbTa-
Thi 06paboOTKHM, IOJYYEeHHBIE C cepBepa, a BCe omepanuu ¢ AaHHBIMHU
ocymiecTBIAOTCSH Ha cepBepe. IlpumMepaMy KJIMEHT-CEPBEPHBIX CYB]I
asasiorea Oracle, MySQL.

Berpaneaemsle CYB]l uMcmosib3yloTcd B KauecTBe COCTABJIAIOIINX
APYIMX HPOrPaMMHBIX MPOAYKTOB, HAIPUMED BJIEKTPOHHBIX SHIMKJIO-
nenuii, caoBapei, MOMCKOBBIX CHCTEM M T. IL.

B mKkoje 3adacTyi0 y4eHMKH paboraior ¢ pensmuonHoi CYBIL
Microsoft Access. 9ra daiin-cepsepuas CYB]l mnpeaycMaTpuBa-
er pabory c HeGoasmmMu 10 00bémy BJl ana JUYHBIX HYXA H
nasi HebonpmUX opraEusanuil. B KauecTBe aJbTepHATHBBI C¥B]
Microsoft Access wmosxker paccmarpusarbes CYB]I[ Base, Bxoas-
masi B cocraB CBOOOZHOrO makera O(MHUCHBIX npuiao;kenuit Apache
OpenOffice.
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13.3. Pa6bora B nporpammuoi cpepe CYB[

PabGora B mporpammuoit cpege CYBJl HauMHaercs ¢ TOro, 4YTO
cospaérca aitn mosoit BJI. [lasee, Ha ocHOBe paHee paspaGoTaH-
HOH MOZIeJM «CYIHOCTb—CBA3b», HEOOXOAMMO CO3AaTh CTPYKTYpy B/,
onpeensieMylo:

1) xonuvecrsom Tabaun BIl u ux eTpyKTYypOil;
2) TMHaMU CBA3EH MeXXJy TabJUIAaMU, eCIM MCHOJIb3YeTCH HECKOJIbKO

TabauI;

3) BUAAMU M KOJMYECTBOM ApPyrux obsexrtoB BJI: dopwm, 3a1pocos,

OTYETOB.

B cBoio ouepesns, crpykTypa TabauMibl OIpeHessercs HabopoMm n
CBOMCTBAMH NOJIeH (CTOJOIOB TabaMIIEI), MepEeYHEeM eé KJIOUeBBIX IIO-
Jeii.

OCHOBHBIMM CBOMCTBAMM ITOJIeHl SIBISIOTCH:

* HMa moxsi — ompefiensier, Kak cileAyeT o0palaThCA K AAHHBIM

9TOTO0 mnoJsA npu onepanuax ¢ Bl (1owkHO 6BITH VHHUKATBHBIM B

paMKax Tabauier);

* Tun mona — onpepenseT THN JAaHHBIX, KOTOpBIE MOTYT COjep-
JKAThCA B JAHHOM IIoJIe;

* Pasmep mosss — onpenenser mpeneabHYIO JAJIMHY JAHHBIX, KOTO-
pble MOTYT pas3MellaTbCcid B JAAHHOM IIOJIE;

* @opMaT NmoaA — ONpeneaseT crocod opMaTHPOBAaHUA JaHHBIX
B AYENKaX TabJMIIbl, NPUHANIEHKAIIUX I[TOJII0;

* Hoanues — onpezsensier 3aroJOBOK CTOJ6IA TAOIHUILI LIS AaH-

HOTO 10JiA (ecM NOANHMCHL HE YKAas3aHA, TO B KAYECTBE 3arOJIOBKA

crosbua ucnonbayercas Umsa momas);

* 3HaYeHHMEe 10 YMOJYAHMIO — 3HAUCHHE, KOTOpOe BBOAUTCH B
AYEHKN TOJIA aBTOMATHYECKHM Npu (DOPMHUPOBAHMU OYEDELHON 3a-
nUCH TabJauIlbl;

¢ ¥Ycaosue Ha 3HaAYEHHE — OrpaHHUYEHHE, HCIMOJb3yeMOe IJIs IIpO-
BEPKH IIPABHJIBHOCTH BBOJA JAHHBIX.

Ilpu cosmaHuyM CTPYKTYpBI TAGIMIBI YKA3bIBAIOTCA THITHI JAaHHBIX,
KoTOpble OYAyT XpaHUTbCA B Tabiaune. s XpaHEHHA JAHHBIX olpe-
AIeJIEHHOTO THUIA B NAMATH KOMIBLIOTEPA MCIIOIb3YETCSH pasHad DJIWHAa
ABOMYHOIO koja. dem MeHbIIe 00BEM AaHHBIX, TeM GbICTpee Ipouc-
XoauT ux obpaborka. OcHOBHEIE Tunbl gaHHEIX a1s CYB] Microsoft
Access mpepcrasieHsl B Tabaune 3.1.

ITocne Toro kak TaGiuuIBl CO3AAHBI, MEMKAY HUMH YCTAHABIMBA-
0Tesa cBA3H. BaxHo yGeguThes, YTO MONHA TAGIUI] M CBA3H OMHUCAHLI
NPaBUJIBHO; st 3Toro B BJl Heo6XoauMo BBECTH HECKOJBKO TECTOBBIX
3amucei.
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Tabnuua 3.1
OcHoBHbie TUNbl aaHHeix CYB[ Microsoft Access
Tun gaEEBIX Ilpumeuanue
TexcroBBIit HUcnonpayercsa [as XpaHeHHS TeKcra, B TOM YH-

cine KoMbuHamMi axdaBUTHO-IH(POBBIX 3HAKOB
(HanpumMep, KoAa TOBApA); MAaKCHUMAaJbHAA AJIMHA
mona 255 3HAKOB

ITone MEMO Hcnonpayerca [AJdf XpAHeHUA OOBITHOTO TEKCTA
uaM  KoMOmHamui andaBuTHO-IHU(POBBIX 3HAKOB
aauHOoi GoJsiee 255 3HAKOB

Yucnosoi Cay:KuT JAJd XpaHeHHs YUCJIOBBIX 3SHaueHWH (ue-
JBIX WIM ApOOHBLIX), NpejHA3HAYEHHBIX A BBIYH-
ceHMiA (38 MCKJIIOUEHMEM JeHEeKHBIX 3HaYeHMil)

Iara/BpemMsa Wcnonsayerca Ans XpPaHeHHs 3HAYeHHMH AaThl
Mexay ropamm 100 m 9999 u BpeMeHM MeMxXAy
00:00:00 n 23:59:59

JeHeKHBII Wenonsayercas ANA XpaHEHHs SHAUEHWH B JEeHEMH-
HBEIX egmHHMUAX (py6am, ZoJiapsl ¥ T. A.), IpexHa-
3HAYEHHBIX [JIA BEIYMCJIEHHI

CuéTunk Hcenonpayercs i XpaHeHHs YHHKAJIbHBIX JaHHBIX
(umesnblx uuces), TeHePUPYeMBIX IPOrpamMMoil aBTo-
MaTHYeCKH TpHu A00aBJIEHHUM 3IalucH

JloruuecKuii Ilpumensierca AJfA XpaHeHMs] JIOTHYECKHX 3HAa-
YyeHHH, KOTOpBIE MOTYT COAep:;KaTb OJHO M3 JABYX
smauennii: la/Her, Meruna/Jloxe uan Bxia/Beika

Ilone o6wexra OLE | Mcnonbsyerca AJA XpaHeHHA uNso0OparkeHH#, [J0-
KYMEHTOB, JHarpaMM H [JPYyruxX OOBEeKTOB M3 IpHu-
noxkenuit Microsoft Office m apyrux nDporpamMm
Windows B BHIe pacTpPOBBIX M300paskeHui

T'mnepccenlika Ilpumenserca AJsi XPAaHEHUA CCHUIOK Ha (Qaiisr,
HaxojAmMecd Ha JaHHOM KOMIObIOTepe, HWJIH Ha
Beb6-cTpanunel B WUaTEpHETE
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CYB]l obecmeymBaeT aBTOMATHYECKMit KOHTPOJIb BBOJIa JaHHBIX.
Cucrema He momycTHT, YTOOBI IOJA, IO KOTOPHIM TAGIMIBI CBA3AHBI
Mexay coboil, umenu pasHble 3HAUYEHHs. PesKMM KaCKajHON 3aMEHEI,
YCTAHOBJIEHHBIN AJA CBA3AHHBIX TAGJHI[, NPH HM3MEHEHHUU 3SHAUCHUHA
nona B IVIaBHOM Tabiuine obecreddBaeT aBTOMATHYECKOE H3MeHEHHe
COOTBETCTBYWINUX 3HAYEeHUH B IMOAUYMHEHHOM Tabaune. AHAJOTHYHO
AEHCTBYET PeXXMM KaCKaJHOrO yAAJeHHA: NOCTATOYHO YIAJUTH 3aIUCH
M3 TIJaBHOM TaGIUIBI, YTOOBI CBA3AHHBIE 3alTMCH HCUYE3NTH U3 BCexX
NOAYMHEHHBIX Tabsuu. Beé aro ofecneymBaeT IeIOCTHOCTH AAHHBIX —
OAHO M3 BakHeHmux cpoiicte BII.

Ha Bcex aramax pabGoTsl TaGJMIBI MOYKHO DeIaKTHDPOBATD:

® M3MEHATh HUX CTPYKTYDPY, HZOGABJIAA M yIaaAs IOJHA;
° HBMEHAThH THUIBI U CBOHCTBA MOJEH;

® HWCIPAaBJATL HETOUHBIE JaHHBIE;

* noGaB/IATH 3aIIMCH.

Ha arom npomecc cospanus crpykrypsl BJl saBepiuaercs. Teneps
B CO3JaHHBIE TAGJHUIBI MOMKHO 3aHOCHTEH JaHHBIE.

JanHbIe MOXXHO 3aHOCHTH HENOCDEICTBEHHO B TAGJIMIIBI, XOTA 3TO
U He O4YeHb yA00HO, HAIpMMED M3-3a TOTO, YTO TEKCT B sueiike Tab-
JIALBl pacrnojaraeTcs B OJHY, WHOTZA JOCTATOYHO AJMHHYIO, CTPOKY.
Bosnee ynoGHBIM cpefcTBOM BBOAA M IPOCMOTPA AAHHBIX SBJIAIOTCH
(hopmM=I.

dopMbl — 3TO BCrnomoraTenbHble 0GLeKTb B/ll, obecneuyusaowme ynob-
HbIi AN nonb3oBarens uHTepdeinc npu BBoAE, NPOCMOTPE WU penak-
TUpOBaHUM OaHHbIX B B/.

DopMEI CO34AIOTCH HA OCHOBE ONHOH MM HECKOJNBKUX Tabaun u
COmep KaT I0JidA, BBIOpaHHBLIE NOJb30BaTeNeM M3 srux Tabaui. Ilpo-
crasg opma BKIOYaeT B ceba moas oxHo# Tabimusl. CocraBHas (op-
Ma BKJIOYaeT B cedA moaA M3 HECKONbKHMX TabJul, CBABAHHBEIX OT-
HOIIEHMEeM <«OAMH KO MHOrum». Kpome moxeit B ¢popmy moryr 6wITh
BKJIOYEHbl PHUCYHKH, TEKCTOBbIe HAJIMCH, AUATDAMMBI, Pa3JIHYHLIE
9JIEMEHTHI yIpaBJeHUA (KHONKH, (DIaKKH, NepeKJodaTead W T. II.).
HaHHble, BBeJEHHBIE NOJB30BATEJEM B TOJXA (DOPMBI, COXPAHSIOTCH B
Tex Tabiamuax, Ha OCHOBe KOTOPHIX aTa (hopma Oblia cosgana. Kpome
TOro, B ()opMax MOKHO CO3JaBaTh IOJIS JJIA BBIYHCJICHUH ¥ BHIBOAA
Ha 9KpaH HOBBIX 3HAYe€HMH Ha OCHOBE MMEIOIIMXCs 3HAYEeHWl ApPYTrux
IOJIe.

Husaita (ctpykTypa u odopmiaenue) GopMEI BEIGUPAETCS B 3aBHU-
CHMOCTH OT TOTO, C KaKOH IeJbI0 OHA CO3JaéTesd.
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B CVYB]Il wumMmernTca crnenuagbHble HHCTPYMEHTHI [AJIA CO3AaHUA
dopm. B Microsoft Access ajisa aToro npejHasHa4YeHBI TaKue WHCTPY-
MEHTBI, KakK:

¢ ABTohopMa — aBTOMATH3MPOBAHHOE CPEACTBO JJIA CO3JAaHUSA
dOpM TPExX CTaHAAPTHBIX TUNOB (B cronbem, JeHTOYHAs, TAOIAY-

Had); OpHA 2TOM B (HOPMY BCTABJIAIOTCH BCE IIOJIS HUCTOYHHMKA JaH-

HBIX;

¢ Macrep ¢opM — MHCTPYMEHT, IO3BOJIAIONIUI CO3KaBaTH CTPYKTY-

Py ONHOrO W3 TPEX CTAHAAPTHBIX THUIOB ()OPMBI B peXHMe aua-

nora ¢ paspaboTuukom (GopMbI; IPU 3TOM B (QOPMY BCTABIAIOTCI

TOJBKO TIOJIf, BhIOpAHHBIE MOJL30OBATE]IEM H3 HCTOUHMKA JAHHBIX;

* Konerpykrop (popM — UHCTPYMEHT, C ITOMOIbI0O KOTOPOTO IIOJIb-
3oBaTe/lb KOHCTpyUpyeT GopMy B OKHe KOHCTPYKTOpa (opm.

13.4. ManunynuposaHue faHHbiMu B 0a3ze AaHHbIX

[eiicTBuA, BbINONHSEMbIE HafA AaHHbIMKU, XpaHswumucs B B[, HasbiBa-
I0TCA MaHUNYIMPOBaHWEM OAHHbIX.

Hap nanEeiMu, xpaasmuvucsa B BJIl, Moryr BBINOJHATHBCA CJe-

AVIOIHe JAeHCTBHA:
* COPTHUPOBKA JaHHBIX;
* oOHOBJIeHUE, yaajeHue U JgobaBiIeHHEe NaHHBIX;
¢ BpIOOPKA AAHHBIX [0 HEKOTOPBIM YCJIOBUAM.

BoinmosiHeHMEe 3THUX AeMCTBHIl IIPOM3BOJUTCHA C INOMOIIBIO HHCTPY-
MEHTOB COPTHPOBKH, (DUIBTPOB M 3alIPOCOB.

CoprupoBka namubix. Kak W B 2/IeKTPOHHBIX Tabnunax, B TabIu-
nax BJl maHHBIE MOYKHO COPTHPOBATH.

ITo ymomuarmio B Microsoft Access 2010 mpu OTKPHITHH TaOIHIIBI
AaHHBIE COPTHUPYIOTCH IO BO3PACTAHMIO 3HAUEHHMH KJIOYEBOTO MOJIA.
IliA M3MeHeHUs TOPAJKA COPTUPOBKH CJIEAYeT:

1) oTkpeiTh Tabuuny BJI, faHHBIE B KOTOPOH HYMKHO OTCOPTHPOBATEH;
2) yCTAHOBHTH KypCOp B Ipejeaax MOJsi, 110 JAHHBIM KOTOporo Gyner

BBITIOJIHEHA COPTHPOBKA 3aluceii;

3) spimosHUTL Komanay I'nasmas — Copruposka u ¢masrp — Ilo
sogpacraauio (Ilo yomiBammio).

s COPTMPOBKM 1O AAHHBIM HECKOJNBKHUX II0JIed ¢ OAMHAKOBBIMH
3HAYEHUAMH 11apaMeTpPOB COPTHPOBKH CJeAYeT BBIAEJIUTH 9TH IMOIA
(BBIAEIUTH MOJKHO JIMINb COCEJHHE II0JIA) M BBHINOJHHTH KOMaHIY
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Inasnasn — Copruposka u ¢uasrp — Ilo Bospacramuio (ITo yGsI-
Bauui0). IIpu srom B mepBy0 ouepean COPTHPOBKA HPOMUCXOAUT 110
JAaHHBIM IIOJIeH, pasMeIléHHBIX cJeBa.

Tabmumna «Kpynseitmime ozépa» (cm. pue. 3.27), oTcoprupoBaHHAS
IO BO3pacTaHMIO 3HaueHUi nojeir «Marepuk» u «Make. raybmHa»,
npuBeJeHa Ha PUCYHKe 3.32.

Haszsanue Marepux m;ﬁi:::., 3 Tg:m::n:'c’m
T'spauep ABcTpanusa 8 4,7
Pynonsd Adpura 73 8,6
Tauransuka Adpukra 1435 32,9
Yyackoe Eppasus 14 3,5
Omnesxcroe Espasus 110 9,6
iHeneBckoe Espasus 310 0,5
MéprBoe Mope Espasus 356 1.
Baiikan Espasusa 1620 31,5
Boaprmoe Hesonvunune | CeBepras Amepuka 150 28,6
I'ypon CeBepHaa Amepuka 228 59,6
OnTapuo CeBeprasi AMepuka 237 19,5
Mapaxaiibo HOxnaa Amepuxa 250 16,3

Puc. 3.32. PeayabTaT COPTUPOBKH TO JAHHBIM ABYX MOJeit

Ilna Toro 4ro0Bl BBIMOJHUTH COPTHPOBKY IIO AAHHBIM HECKOJb-
KHX I0JIeil, He ABJIAIOIIMXCS COCEAHUMM, JOCTATOYHO MOCIELOBATENb-
HO BBIIIOJIHUTh COPTHMPOBKY AJSA Ka)KAOro M3 HHUX. [Ipu 2TOM MOMKHO
MCIIOJIB30BATE pasHbleé 3HAYEHHS IIapaMeTpoB copTUpoBKu. Hanpumep,
cHavajla OTCOPTHPOBAThL N0 yObiBaHHMIO moge «Ilmomaae», a 3areM —
10 BO3pacTaHUIO Ioje «Matepuk».
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Ilouck M 3ameHa naHHbBIX B BJl ocymiecTBisiIOTCA TaK e, Kak B
BJIEKTPOHHBIX TabiuIlax.

®uaprpanus gaHEBIX. 1A orfopa 3amnucei, AaHHbIE B KOTOPBIX
COOTBETCTBYIOT OINPENEJEHHBIM YCIOBUAM, MCIOJL3YIOT (PUIBTPHI.

dunLTp — 9TO YCNoBWE, MO KOTOPOMY MPOM3BOAUTCH MOUCK U otbop
3anucen.

DuabTp <«INPONYCKAeT» SamHuCH, COOTBETCTBYIOIME 3aJaHHBIM
yCJIOBUAM, M «3allepiKuBaeT» (CKpbIBaeT) 3aluCH, He COOTBETCTBYIO-
1I1e ¥M.

3anpocsl ABAAIOTCA OJHAM M3 OCHOBHBIX MHCTPYMEHTOB 0Gpabor-
ku paueeix B BJl. OHum Moryr obecriedmBaTh He TOJBKO NMOHUCK JAaH-
HBIX, COOTBETCTBYIOIMX OIPEJeJEHHBIM KPUTEpUAM, MOZOOHO TOMY
KAK 3TO OCYIIEeCTBJSETCA BO BpeMs (DMIBTPAIMH, HO M OJHOBPEMEH-
HOe BEHINIOJIHEHHME OIepauuil HAJ JAHHBIMM, M COXPAHEHHE pe3yib-
TATOB.

K uwmciy OCHOBHBIX OIlepainuii, KOTOpble MOTYT OBITh OCYIeCTBJIe-
HEI C HCIOJB30BAHHEM 3AIpPOCOB, OTHOCATCH:

® coslaHHe HOBBIX TabJUI[ HA OCHOBE AHAJNM3a JaHHBIX YiKe Cylle-
cryromux tabmaur BII;

* IpoBefieHMe BBIUUCIEHWHA — BbIYUCIEeHHEe 0000IEHHBIX JaHHBIX
(CyMMBI, MAKCHMAJBHOIO WM MHHAMAJbHOI'O 3HAUEHUS U T. IL.)
UL 3aJIaHHBIX TIOJIeHl M HaXOoJK/eHue 3HAUEHW HOBBIX CBOMCTB,
HCIIOJIB3Ys JAAHHBIE U3 PASHBIX TAOJIMIL MM 3aIIPOCOB;

* BHECeHHEe M3MEHeHMil B y»Ke cymiecTByoiue Tabaunbl (06HOBJIE-
HUe IAHHBIX, BCTABKA U yJajleHue 3amuceil | T. I.).

B crpykType 3ampoca MOXHO BBIJAEJIUTH:

1) monsi, BHIBOAMMBIE IO 3AIPOCY; OHM MOTYT COBIAJAaThH C IOJAMH
UMeIoIuXCcA TabJUI[ WX BBIUHCIATLCA MO (opmyam;

2) yenosue BuIOOpa 3amuceil, npejcTaBifoiee coboil Jormueckoe
BHIDAXKEHHEe, KOTOPOMY YIOBJIETBODAIOT OTOMpaeMble 3allUCH;

3) moaJieskalee COPTUPOBKE IoJie (IIOCJIe/0BaTeIbHOCTh I0JIeH) U I10-
PAZOK COPTHPOBKH.

Tax, mMoskHO coszarh sanpoc K BIl «Kpynueiimue osépa» Ha BblI-
BOJI HA3BAHMI 03Ep U COOTBETCTBYIOIMX MM MATEPHUKOB, JJIsI KOTOPLIX
BBIIOJIHAETCH YCJIOBHE:

((Mromans > 30) WU (Fnybuna > 300)) U (Marepux <> "Adpura”)
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Eciu oTCOPTHpPOBATH BEIBOAMMEBIE I0JIA HO BO3PACTAHUIO 3HAYEHMI
nona «Hassanme», TO monyumm:

Hazpanme MaTepuk
Baitkan Espasus
I'ypon CeepHas AMepuka
Henesckoe Espasus
MépTtBoe mope Espasus

Oruér. OgauM us gocrouHcTs BJl ABisfeTcs BO3MOMKHOCTH CO3JA-
HUA PasJAMYHBIX (OPM IpeACTABJIEHHSA BBIXOAHON MHQPOPMAIMHA — TaK
Ha3bIBAEMBIX OTYETOB.

OTuér — 3TO rOTOBBI K IIEYATH DJIEKTPOHHBIA JOKyMeHT. OTuéThHI
MOXXHO MCIOJb30BATh AJIA 3al0JHEHHA OJaHKOB JOKYMEHTOB, HAIpH-
Mep CYeTOB Ha NOKYNKY TOBapoB, cepTUMUKATOB 06 y4acTHU B KOH-
Kypce WM oJiUMIHaje, rpauka mnoceleHus (UTHeEC-LEHTPa U T. I.

Oruér MOKeT coAepiKaTh AaHHbIe U3 Pa3HBIX TabJMUII U 3aIPOCOB.
IIpu coszaHmm OT4YETAa MMeeTCA BO3MOYKHOCTH IPUMEHHUTH CPENACTBA
06001eHusi, COPTUPOBKH H TPYNIHMPOBKHM AAHHBIX, BBINOJHHTEL pac-
4YéTHl C MCIOJIb30BAHMEM BCTPOCHHBIX (DYHKIMI ¥ JaHHBIX W3 PA3HBIX
nojeit. Taxike B OTuér gonyckKaeTcs BKJIOYATH HAAINHNCH, MOACHSIO-
mie AaHHBIe, AWAarpaMMbl H rpa@HKH, PACYHKH H T. II.

CAMOE TJIABHOE

IIponece paspaGorku B]l siBasiercss MpuMepoM peHIeHHS 3aJadyy ¢
HCIIOJIb30BAHMEM KOMIIBIOTEDA M HpPEeAVCMATDUBAET TAKWE JTAITbl, KaK:
1) nmocranoBka 3samaum; 2) mpoextupoBanue BIl; 3) cosmanme BII;
4) skcnnyaranua cosgaHHoi BJII. ITocieaHme aBa arama peau3yior-
Csl ¢ IOMOIIBIO CHEIMAJBHOIO IPOrPAMMHOI0 O0eCIHeYeHHs — CHCTEM
yupasieHuda Gasamu gausbsix (CYBI).

B macrosmee Bpems cymectByer mMHOKectBO CYBJIl. Oum moryrt
OBITE KJaCCH(DUIIMPOBAHLI [0 MOAEJNAM JaHHBIX (MepapxWYecKHue, ce-
TeBble, PeNALHOHHBEIE U /Jp.), II0 pasMelleHHIO (JOKaJlbHBIE, paclpe-
nenéHHele) wind 1o cmocoby mocryma K BII (daiti-cepsepHble, KJIMEeHT-
cepBepHbIE, BCTpaMBaeMbIe).

PaGora B nporpammuoii cpepme CYBJl HaumHaeTca ¢ TOro, 4YTO
cosmaérca (awn moBom BJII. damee, HA OCHOBE MOZAENH <«CYLIHOCTH—
CBA3b», cosjgaérca cTpyktypa BJIl, onpegensemas: 1) KoJaudecTBOoM
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rabaun Bl u uX CTPYKTYpoil; 2) THnaMu cBA3ed MexJay ofbeKTaMu
TabJIMI, ecJU MCIOJb3yeTcs HeCKOJAbKO Tabnun; 3) BUAAMH M KOJH-
yecTBOM Apyrux o06bexToB BIl (dhopMm, 3ampocoB, OTYETOB).

CrpykTypa Tabaunsl onpejesiserca HaGOpoM M cBoicTBaMHU IoJeit
(cTonb1oB TAabGAUIBI), IEPeYHEeM €& KJIOYeBBIX IOJIei.

CBa3p MexAy TabJMIaMH OCyIIlecTBIseTcs depesd oOIIue I10JIA.
Cea3b «OOWH K OJHOMY» — 4epe3 OOMINI IepBUYHBIN KJIOY; CBA3b
«OJJMH KO MHOTHMM» — uepe3 NePBUYHBLIH KJIY B OAHOHN Tabiaune u
COOTBETCTBYIOIEE II0JIe, HA3bIBAEMOE BHEUIHMM KJIOUOM, B APYroi
Tabanme.

CVYBJl ofecneunBaeT aBTOMATHYECKHN KOHTPOJb COTVIACOBAHHOCTH
B3aMMOCBA3aHHBIX JAHHBIX B PasHbIX Tabiuuax, 4T0 rapaHTHpPYyeT Ie-
JIOCTHOCTH JAHHBIX — OJHO M3 Ba)kHeimmx csoiictB BII.

@®opmel — 3TO BernomorarenasHble 00bexTh BJI, ofecneunBaioiiue
yAOGHBIN [MJs I10JB30BaTENA HHTep(deiic Npu BBOJE, NPOCMOTPE HJIH
penakTuposaHuu aaHHbIX B BII.

IleficTBusA, BHINOJHSAEMEIE HAZ AAHHBIMH, XpaHammumuca B BJI,
HA3LIBAIOTCA MAaHMIYJIMPOBaAHUEM AaHHBIX. K HMM OTHOCATCA Takue
JeiicTBHAA, KAK: COPTHPOBKA JaHHBLIX; oOHOBJIeHMe, yAAJleHHe U [0-
fGaBiieHMe NAHHBIX; BBIOOPDKA JAHHBIX 110 HEKOTOPBIM YCJIOBHUAM. BbI-
MOJIHeHHWe 3TUX JeHCTBUIl NPOMSBOAUTCH € IOMOIIBI0 HHCTPYMEHTOB
COPTHUPOBKH, (DUILTPOB M 3aIIPOCOB.

®uasTp — 9TO YCJIOBHE, IO KOTOPOMY MPOM3BOJAUTCHA IOHMCK H
orbop sanucei. DUILTD «IPOIyCKaeT» 3alUCH, COOTBETCTBYIOIIHE
3aJaHHBIM YCJOBHUAM, M «3ajepKuBaeT» (CKpPHIBaeT) 3aluCH, He COo-
OTBETCTBYIOIIAE HM.

3anpochl ABJAITCA OJHAM M3 OCHOBHBIX MHCTPYMEHTOB 00paGoTHH
nanapix B BJl. OHEH MoryT ofecmeumBaTh HEe TOJBKO IIOMCK JAHHBIX,
COOTBETCTBYIOIINX ONPENEIEHHBIM KPUTEPHUAM IOJ00HO TOMY, KaK 39TO
OCYIIECTBJISAETCS BO BpeMs (pUiabTpanuy, HO ¥ OJHOBPEMEHHOe BBINOJI-
HeHMe ollepaluil HaJ NAHHBIMH, U COXPaHEHHe pe3yJbTaTOB.

OTuéThl NpeJHA3HAUEHB! AJA BHIBOJA [JaHHBIX Ha 9KpaH MJIM Ha
npuHTep. B HUX NPEAYyCMOTPEHb! ClIeNHATbHbIE 2JIEMEHTHl O(OPMJIEHHU,
XapaKkTepHble JJIA MedYaTHBIX JOKYMEHTOB, a TaKike cpejcrsa 0000Lie-
HUfA, COPTHPOBKM ¥ TI'DYNIMPOBKY HAAHHBIX, BBIIOJHEHHSA DACUYETOB.

Bonpocbl n 3apaHus

1. BcmoMHATE OCHOBHBIE 3TANBI PelIeHUs 3a/ad Ha KOMIIbIOTEepe
U 9TANbl KOMIBIOTEpHOTOo wMojenupoBanusa. ComnocraBbTe HUX C
sranamu paspaborku BJl. Kakue BBIBOABI BRI MOJKeTe ClesaTh?

2. OxapakTepusyiiTe CyTh Kakjoro u3 sramoB paspaborku B]L.
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E 3.
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2

10.
11
12.
13

14,

15.
16.

17

Kar BsammomelicTByIOT crnenmanuctsl B obsnactu paspaborku B
U CHeNUAJUuCThl W3 IpefMeTHO# ofnacTH, IJid KOTOpPOM paspa-
bareiBaerca BJl, a TakiKe mpejnosiaraeMble IOJB30OBATENN 3TOM
B? IlomeiTaiiTechk NpeiCcTABHTL CXeMY 3TOrO B3aMMOACHCTBHA
rpacguuecku.

Kaxkue nanuble MOryT HOAYYHTH Y4YEeHUKHM M poxurenu B BJ[
«JJIGKTPOHHBIH KypHau»? OJMHAKOBLIE JM IpaBa AOCTYNa K
AQHHBIM HMEIOT YUYUTeNsA, YYeHHKH B POXUTETH?

Henocrarkamu rakux CYB]l sBasiorcs HeoOXOXMMOCTh YCTAHAB-
JIMBaTH MHOTZA JOCTATOYHO JOPOTHE II0JHBIE BEPCHU IIPOTrPaAMM
Ha Ka)X[Iblii KOMIIBIOTED, BBICOKAA 3arPY’KeHHOCTh CeTH BO Bpe-
MA Mepefadyu JaHHBIX, HeoOXOAMMOCTHL B HAOCTATOUHO MOIIIHBIX
KOMIIbIOTEepax Ha pabouymx mecTax KJIUeHTOB?

CYB]Jl xakoro Ttuma (daiii-cepBepHble HJIH KJIMEHT-CepBEpPHBIE)
obecnieduBaioT Gojiee BHICOKYIO HAAEKHOCTh, NOCTYITHOCTH M 0ea-
OIIaCHOCTh Ipu paboTe ¢ HaHHBIMHU?

Yem ornmuaiorca snokanbable CYB]I or pacnpepenénnsix CYBII?
Iloarorosere HeGoONBIIOE coObHIeHHEe OO0 MCHOJBL30OBAHHUA B MO-
OunpHBIX ycTpoiicTBax BeTpamBaembix CYBJl. HcmombayiiTe pe-
cypcel cetu WHTepHeT.

. Ha mporsykeHMm MHOTMX JIeT OJHOM M3 CAMBIX MONYJADPHBIX B

mupe sipasierca CYBJl Microsoft Access. Haligure madopmanmio

0 TOM, Korja Oblia BBINYINEHA [IepBas BePCUs JTOU MPOTPAMMEIL.

Yro nmonmmaercs moi crpykrypoit BI?

Hro nmoHmMaercsa moj CTPYKTypoil Tabaunsr BII?

Ilepeunciure ocHOBHBIe TNl gaHHBIX CYBJl Microsoft Access.

Onpenesute TUD AaHHBIX AJA CAEAYIONUX MOJedl HEKOTODHIX

BJI: BOMep noma, BoO3pacT ueloBeKa, HOMep TejedOHA, KOJM-

4eCTBO YYEHHMKOB B KJacce, HAJNHYHE Yy YUYEHHKA IePCOHANb-

HOr0 KOMIIbIOTepa, HaWMeHOBAHWE TOBapa, JaTa M3TOTOBJIEHHSA

TOBapa.

Yro BBl NOHMMAETe IOJ LEJOCTHOCTHIO nanHBIX? IToueMy memoct-

HOCTBH JAHHBIX SABJIAETCA OJHHM M3 BaskHeHmmux csouicTB BI?

Hns yero B BJl mcnosbayiores dopms?

Kax Bel mMosxere 00bACHUTHL MHOTOOOpasue THUIOB (GOPM M WH-

CTPYMEHTOB UX CO3JaHUA?

C nomompio mmeromeiics B Bamem pacnopsaxerun CYBI[ co-

spaittre Bl «Mon yuebHHUKM», COMEPKAIIYIO ABE TAGIMIIL:

1) rabauny «Popmas, COCTOAIIYI0 M3 OAHOTO IIOJNA M COAEPIKA-
Iy COHCOK (opm (meyaTHas, 2JeKTPOHHAA);
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2) rabiuny «@oHp», umeiomyio nonaa: «Kom» (II-<mopsaxkosbrit
HOMep> i y4eOHMKOB B medaTHOM (GopMe U D-<IOPAAKOBLII
HOMEp> JJisi y4eOHUKOB B 3JeKTPOHHOK ¢opme), «Haume-
HOBaHMe yueOHMKa», «ABrop», «®opma», «[oxg wuamamHA»,
«TurynsHaa crpaHuna.

OnpesenuTe ¥ YCTAHOBHTE THUIBI HoJell ana obemx Tabiaui;

yCTAaHOBHUTE CBA3bL Meskay rabumumavu. Beepure B BJl nanubie

060 Bcex y4yeOHMKaX, KOTOPbIMH BBl mojbkayerech B 11 Kiacce.

18. Uro Taxkoe MaHuOyJupoBanue naHabiMu? HKakue HHCTPYMEHTBI
MaHUIYIUpOBaHUs AaHHbBIMH uMeoTca B CYBJL?

19. Yro rakoe ¢uanbTp?

20. Yro raxoe sanpoc?

21. BII «CrpaHbl» COHEpP:KUT CBeJeHHsA [0 Ppas3JH4YHBIM CTPaHaM
MHpAa: Ha3BaHHe; YHUCJIEHHOCTHb HaceJIeHHUA; aTa IepenmcH; IIpo-
IIeHT HAaceJleHHA CTPaHbl OT BCero HacCeJeHHndA SEMJIH; ILaomaighk
B RMz; Ha3BaHHWe MaTepHKa, Ha KOTOPOM paciojo:eHa.

Ne Crpana Hacenenne HJara Tlpouent | ILnomans Marepux

1 | Banrmamem 142 319 000 | 15.03.2011 2,04 144 000 Espaszus
2 | Bpasunua 196 763 000 | 13.07.2012 2,82| 8514 877 | 1O. Amepura
3 | Brernam 87 840 000 01.06.2011 1,26 331 210 Espasua
4 |T'epmanusa 81 751 602 | 01.01.2011 1,17 357 021 Espasusa
5 |Eruner 81 623 000 | 13.07.2012 1,17| 1001 450 Adpura
6 | Hagusa 1 229 055 000 | 13.07.2012 17,41 | 3 287 590 Espasus
7 |Wuponeans 237 641 326 | 01.05.2010 3,4 1919 440 Espaaus
8 |[KHP 1 352 250 000 | 13.07.2012 19,37, 9 596 960 Espasus
9 | Mexkcuka 112 336 538 | 12.06.2010 1,61 1972 550 | C. Amepuka

10 | Hurepusa 166 629 383 | 01.07.2012 2,39 923 768 Adpura

11 |ITakucran 176 210 000 | 13.07.2012 2,52 803 940 Espasus

12 | Poccus 143 098 100 | 01.05.2012 2,05|17 098 246 Eepasusa

13 |CIIA 313 329 000 | 13.07.2012 4,5| 9518 900 | C. Amepura

14 | PuaunnuHEbB 92 337 852 | 01.05.2010 1,32 299 764 Eppasus

15 | Dpuonus 84 320 987 | 01.01.2012 1,21 1 104 300 Adpura

16 | dnonua 127 960 000 | 01.10.2011 1,83 377 944 Erpazusa
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YRaKHTe KOJUYECTBO 3alMceil, YAOBJIETBOPAIONIAX YCAOBUAM:

1) (ITpouent > 2) U (IIpouenT < 5);

2) (Marepuxk = "C. Amepura") UJIX (Marepux = "10. Amepwu-
ka");

3) ((Hacenernme > 80 000 000) U (Mlara > 01.01.2012)) WJIA
(ILnomazas < 500 000).

. Hro Takoe oryér?
. C momompio uMmelomeiicsi B Bamem pacnopsikesun CYB]Jl co-

anaiite BIl «OTIbIX», comepikamyio ABe Tabaumbl cJieayioei

CTPYKTYDBI:

* Typ (Crpana, Bua orasixa, IIpogosmkurensHOCTh, CTOMMOCTE,
HasBanue (upmsi);

* ®upma (Hassaume dupmsbi, Anpec, Temedon, Hanuume cucreMmsr
CKHJOK, IIpouneHT cKHIOK).

B nepgoit Tabaune pomkHO GbITH He MeHee 20 3ammceii; BO BTO-

poii — He MeHee 5 sanucei.

Cospaiitre sampoc ana orobpaskeHus wuHGOpMaAnuH O GuUpPMax

(nasBanume, azxpec TenedOH), NpeAIATAOIIAX ILIAMKHBIA OTHIBIX.

CospaiiTe HA ero OCHOBE OTUBT.

AononHuTtensHble matepuansl K riaBe CMOTPUTE B aBTOPCKOW MacTep-
CKOW.
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CETEBbIE UH®OPMALMOHHBLIE
TEXHOJIOTUHA

§ 14
OCHOBbI NMOCTPOEHUS KOMMNbIOTEPHbIX CeTen

14.1. KomMmnbloTepHbIE CETM M UX Knaccudpukaumsa

KomnbloTepHas ceTb — 370 rpynna (asa v Gonee) KOMNbIOTEPOB,
COeMHEHHbIX KaHanaMmu nepepayn NaHHbIX.

KomneioTepubie cetu obecrnedynBaroT:

¢ GLICTDBINI OOMEH AAHHBIMH MeEXKAY OTAEJbHBIMH KOMIBIOTEPaMH
ceTH;

* COBMECTHOE MCIONb30BaHHE BBIUMCIHUTENbHBIX PecypcoB, IPHHTE-
pOB, MOJIEMOB, CKaHEpPOB, YCTDOWCTB BHEIIHEH NAMATH M T. IL.;

s COBMECTHOe HCIOIL3OBAHME I[POrpaMMHOro obecrneuenus u 6as
JaHHEBIX;

s coBMeCTHYIO paboTy moJib3oBaTeseil HajJ HEKOTOPBIM 3aJaHHeM
WA TPOEKTOM;

* BOZMOJKHOCTH YAAJEHHOTO YIPABJIEHWA KOMIBIOTepaMu (AnMarHo-
CTUKY, HACTPOMKY H/MJIM YCTAaHOBKY Ha HHMX IIPOrPaMMHOI0O obec-
NeyeHusi, OKasaHue JPYTUX BHUAOB YAAIEHHOU MOANEPIXKKH IOIb-
goBaTeJsiM ¥ T. IL.).

B 3aBHCHMOCTH OT BBIOJTHAEMBIX B CeTH (YHKIUHA pasIAdaior

KOMIOBIOTEPbI-CEPBEPEI M KOMIBIOTEPHI-KJIHEHTEL:

s cepsep (OT aHruI. server — o06GCHyXXWBaWOIUi) — KOMIBIOTED,
NPeNOCTABJIAIIIANA JOCTYH K CODCTBEHHBIM pecypcaM JApyruM
KOMIIBIOTEpaM U/WIM YIPABJSIOIIMH pacnpefieleHneM pecypcos
ceru;
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L ]

KJaueHT (pabouasd CTAHIMA) — KOMIBIOTED, HCIOJL3YIOIIHI pe-
CypCHI cepeepa.
Kommeiorepusrie cetu MOryT GbITh KJIACCH(DUIMPOBAHBI 110 PA3HLIM

OCHOBAHHMAM: IO TEPPUTOPMAJIBHOW pACHPOCTPAHEHHOCTH, IO apXu-
TEeKType, II0 CKOPOCTH Mepeaayd JaHHbIX, 110 Ha3HAUEHUIO, [0 THIY
Cpelbl Ilepejlayd JAaHHBIX M JAp. PaccMOTpuUM HEKOTOpDBIE M3 9THUX
KJacCU(PUKAIHUHA.

Ilo TeppuTOpMAaNIbHON PaCHPOCTPAHEHHOCTH BBIAEISIOT:
JoxkanpHble ceTd uaum LAN (amrn. Local Area Network) — cernm,
cocrosAmue u3 OJM3KO PACHOJIOKEHHBIX KOMITbIOTEPOB;
rnobanbabie cetm uam WAN (anra. Wide Area Network) —
CeTH, OXBATHIBAKOINME GOJIBINHE TEPPUTOPUH M BRJIOYANOIHE 00JIb-
II0e YHCJI0 KOMIBIOTEPORB.

Ilo apxurexkType pasimyaiorT:

OAHOPAHI'OBBIE CETH, B KOTODPBIX BCE KOMIIBIOTEPHI MMEIOT pPaBHBIE
IpaBa — KamK[Ablii KOMIIBIOTED MOJKET IIPefOCTaBIATH COOCTBEHHBIE
Pecypcel IPYyruM KOMIIBIOTEPAM CeTH U HCIOJL30BATH PeCcypeChl
ocranbHbiX. Takas opraHuM3anus IO3BOJSET COXPAHATE pPaboToO-
CHOCOOHOCTE CeTH INPH JI00M KOJHYECTBE W JIOOOM COYETAHWH
€€ y4aCTHUKOB. B OZHOPaHIOBOi ceTH BCe KOMIIBIOTEDHI paboraror
He3aBHCHUMO IPYT OT Apyra, y HUX HeT eaumHOro nexrpa. Taxyio
CeTh CJOXKHO O00CIyKMBATP — DYKOBOAMTE JOCTYNOM K pecyp-
caM, YCTaHaABJMBATHL W OOHOBJIATHL IIpOrpaMMHOe ofecrieueHHe HA
OTAEJBHBIX KOMIIBIOTEpPax, 3alUIIaTh OT BMEUIATEeJbCTBA IIOCTO-
POHHHUX II0JIb30BAaTeJIel, OT BUPYCHBIX ATaKk H T. I.;

CeTH C BBIJIEJIEHHBIM CEPBEPOM — CETH, B KOTOPHIX OIMH HJIH
HECKOJIBKO KOMIBIOTEDOB SABJIAIOTCA CEepBEpaMM, a4 BCE OCTAJb-
Hble — KJueHTaMHu. Kak mpaBmiio, cepBep MoImHee M 3aIIUIIEH
Jydmie GONBHOIMHCTBA KJIMeHTOB., Ha cepBepe mpoiile Oprasuso-
BaTh AOCTYIl K JAHHBIM TOJIBKO KJHEHTAM C COOTBETCTBYIOIWMM
npaBamu. OCHOBHOII HENOCTATOK TAKHX ceTeH B TOM, 4TO Hepabo-
TOCIIOCOOHOCTE CepBepa MOJKeT NPHMBECTH K HepaboTocnocoGHOoCTH
BCeH ceTH.

CRODDCTB nnepefayvl OJaHHBIX IO CeTH — 3JTO KOJIMYEeCTBO OUT AaH-

HBIX, KOTOpble MOTYT OBITH HepefaHBl 3a OAHY CeKyHAy. IIpomyckuas
CIIOCOGHOCTH — 3TO MaKCHMAaJbHAS CKOPOCTH Iepejauyd AaHHBIX. 110
CKODPOCTH Ilepejayd NaHHBIX Pas3jiuyaior:

HH3KOCKOpPOCTHEIE ceTH (o 10 M6éwur/c);
cpegHecKopocTHele ceru (mo 100 M6wur/c);
BBICOKOCKOpOCTHBIE ceTu (cBbime 100 M6ur/c).
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14.2. AnnapaTtHoe u nporpaMmmHoe obGecneuyeHue
KOMMbIOTEPHbIX ceTen

O6belMHEHHE KOMOBIOTEPOB B CETh OCYIIECTBJSETCHA C HCIIOJIB30-
BAaHHEM KAaHAJIOB IepellayM MNAHHBIX — CpeAbl Iepefavd JaHHBIX U
ofopynoBanua, o0eCIeYyMBAIOINEro mepegadyy JAaHHBIX B 3TOH cpefe.

ITo Tuny cpeasl mepefayu MAHHBIX PA3JIAYAIOT CEeTH:

* npoBojHbie (KabesibHBIE) — Ccpejloll Iepegadyy AaHHBIX HABJAIOT-
ca kabenu (TenedOHHBIN NPOBOJ, KOAKCHAJbHBIA Kabenab, BHTad
rnapa, OITOBOJIOKOHHBIN Kabesb);

* GecIpoBOAHBIE — CpPeAO¥ Tepefadyd HABIAIOTCA PaJUOBOJHBI B
OTpe/ieIEHHOM YACTOTHOM JuAalasoHe.
CereBble afanTepbl — YCTPOMCTBA, BHINOJHAKOLIME (QYHKIUIO CO-

OpPAMKEeHHA KOMIBIOTEpa CO cpejoi Iepefadyyd JaHHBIX.

Kakoil 661 mpupoabl HM OB CUIHAJ (dJIEKTpHUeCKHil, omTHYe-
CKMil, PaJMOCUTHAJ), IPU Iepefade MO ceTH Ha OOJBIIOEe pAaCCTOAHUE
oH caabeer. UToObI CHrHAJ He MCKAMKAJICA M He I[pomajajl, ero Heob-
XOAMMO ycuauBaTh. Jlenaercs 9TO ¢ IOMOIIBIO CIEIHATIBLHOro 000pyao-
BaHW#A, TAK HA3BIBAEMEIX MOBTOPHUTEJIEH, YBEJIUYHBAIOIIUX PACCTOAHUE
CeTeBOr0 COeJAMHEHUSA IIYTEM IIOBTOPEHUA CHUIHAJIA «OJWH B OJHH».

KoHIeHTpaTOpsl U KOMMYTATODPHI CJHYIKAT ANA OObeJUHEHUS He-
CKOJBKUX KOMIIBIOTEPOB B TpefyemMyid KOH(MUIYpanHio JOKAJIbHOI
BBIUMCJIUTEJIbHON CeTH.

Ilna coepuHeHUA MoAceTeil (JIOTMYECKUX CEeIMEHTOB) M Pa3IMUHBIX
BBIUHCINTEILHBIX CeTell B KadecTsBe Me)KceTeBoro murepdeiica mpume-
HAITCA KOMMYTATOPBI, MOCTBI, MaplLIPyTH3aTOPhI M IIJIIO3BI.

Ilnst opraHM3anuy o0MeHa NAHHBIMH MEXJY KOMIbIOTEDaAMM CeTH
HCIIOJB3yeTCs HECKOJBbKO BHJ0B IIPOrPaMMHOr0o obecrnedeHHs: cere-
Bble KOMIIOHEHTBHI OIEPAllMOHHON CHCTeMBbl, CIyKeOHBIe U IPHKJIAN-
Hele mnporpammebl. CeTeBas onepanHOHHASA CHCTeMa CBA3LIBAET BCe
KOMOBIOTEPHI ¥ mnepudepuiiHble yCcTpPOHCTBA B CeTH, KOOPAMHUPYET
ux (yHEKHUM, obecrnedwBaeT 3alMIIEHHBIH AocTyn K aaHHBIM. Ilpu-
KJaJiHble IPOrpaMMbl, HCIIOJb3yeMble JJIA TOJYyYeHHdA CeTeBBIX YCJyT,
KaK IpaBMJIO, MOCTPOEHBI M0 KJNEHT-CePBEPHOH TEXHOJIOIMM M COCTO-
AT W3 ABYX YacTeil:

1) KJIMEeHTCKON’, NPeaoCTABIAIONIEN BO3MOMKHOCTE OOpPaTUThCA C 3a-

IpocOM K pecypcaMm APYrHuX KOMIILIOTEDOR;

2) cepBepHO#, OTBeYalIIel Ha 3aIpOChl KJIMEHTCKON dYacTH.

Yrob6sl 00MeH AaHHLIMH MeMKAY HKOMIBIOTEPAMH CETH IIPOXOIHJI
0es moTeph, U HCKAMKeHHH, pasHOOOpasHbBIe KOMIIBIOTEPHI, ceTeBoe 000-
pyJAOBaHMe WM NpOrpaMMHOe ofeclieueHue JOJMKHBI B3aUMOAEHCTBOBATH
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10 OAMHAKOBHIM YETKO ONpezeJéHHBIM npaBusam. Taxwe mpaBmiaa Ha-
3BIBAIOT CETEBBIMH IIPOTOKOJIAMM.

CeTeBoil NPOTOKON — 3TO COBOKYMHOCTb OCOBLIX COrnalleHuii, a Tak-
Xe TexHU4Yeckux npoueayp, KOTOpbie PEerynvpyloT nopagok M cnocob
OCYLLECTBNEHUA CBA3W MEXOY KOMNbioTepamu, 06beAUHEHHBIMU B CETb.

BonBIIMHCTBO COBPEMEHHBIX KOMIIBIOTEDHBIX CeTeil OCYIecTBJIsSeT
Iepefavy JaHHBIX HAa OCHOBe crTeka (Habopa) NPOTOKOJIOB IIOJ HasBa-
auem TCP/IP (amra. Transmission Control Protocol/Internet Pro-
tocol — mporokos ynpasienus nepemadeii/MexcceTeBoil IPOTOKOJ).

Ilpu nepenaue maHHBIe pasfeJdioT Ha OT/AejbHbie HeOOJbIIHE IIa-
KeThl, JONOJHAIT CIy»KeOHBIMH JaHHBIMH (aZpecaMu KOMIIBIOTEPOB
roJjy4aresisi ¥ OTIpaBUTeJss, HOMEPOM IakKeTa ¥ KOHTDPOJLHBIM OUTOM)
U mepejalT IOCJeJZOBATEIbBHO APYT 3a APYIOM.

MapipyT mepefaus onpefensioT MapllpyTH3aTOPhl, KOTOPLIE TaK-
JKe CIefAT M 3a JOCTaBKOI makeroB. PasHble makeTsl OJHOro c000-
LIeHUA MOTYT IlepefaBaThCs pasHbBIMHU Mapiupyramu. Ilaker, mo xa-
KOH-TO NPUYMHE He NONABIIMH K aJpecary, OTIPABJISETCA ITOBTOPHO.
IloBTOpHO mNepexalTCA M MAKETHI, B KOTOPHIX BO BpeMs Iepejayu
BO3HMKAIOT HCKa)KeHHUs JIaHHBIX. B OyHKTe HazHAUYEHWUs BCEe IMAKEeTHl
COeAMHANTCH, M [JaHHbBIe NpUoOperarwT NepBOHAYAJLHBIN BHI. DBia-
rojapda pasjeseHHI0 NaHHBIX HA OT/eJbHbIe IIAKeTHEl MX Iepenaya IIo
CeTH IPOUCXOAMUT OBICTPO M HAJEKHO — OHA BOBMOYKHA Jaike IpH
BBIXOJle M3 CTPOA 4dacTu ceTH. B Taxoif cuTyamum MapuipyTusaTopbl
OoInpees AT HOBBIM MapIIPyT MJA NPOXOKJAEHWA ITaKeTa B OOXOX I10-
BPEXIEHHOI'O YYACTKA.

IIpaBuia pas6mBKM JAaHHBIX HA NAKETH, UX MOCTABKH K ajpecary
u 00belMHEeHUA NMAKeTOB B eJHUHOEe Iejoe omnpejensier nporokoa TCP.

Ilepecelnka mDakeToB MEXAY KOMIBIOTEDAMH, KOTOPBIE MOTYT
MMEeTh PasHYI0 apXUTeKTYypy, HCIOJIb30BATH PASHBIE OIEPAIMOHHEIE
CHCTEMBI U OTHOCUTHCS K PA3HBIM CETSAM, OCYILECTBJISAETCA HA OCHOBE
npotorkoisa IP.

14.3. PabGora B nokanbHO# cetu

JlokanbHas ceTb — 37O CeTb, COCTOALAA M3 BGNM3KO PACNONOKEHHBIX
KOMMbIOTEPOB, 4Yalle BCEro HaxogslWuWxcA B OAHOW KOMHAaTe, B OOHOM
MM HECKONLKUX BNIM3KO pacrnonoXeHHbIX 3AaHUAX.
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JlokanbHBIE CeTH IIpeJHA3HAYEHB! /I OrDAHHUYEHHOIO0 KPyra MHOJb-
3oBareJsien.

OpHo#t M3 BarKHeHIIeH XapaKTePHCTHK JIOKAJIBHBIX CeTel ABJIseT-
Ccfl CKODPOCTh IepeJavyd JAaHHBIX, MO3TOMY KOMIIBIOTEDBI COEJUHAIOTCHA C
IIOMOIIIBIO BBICOKOCKOPOCTHBIX aJAlTEPOB M BHEICOKOCKOPOCTHBIX JIMHWIA
cBaAsu. Kpome TOro, JIOKaJBHBIE CETH JOJIKHBI 06JAJATE OTKPBITOCTHIO
¥ TEOKOCTBIO: TIOJB30BATENM MOJIKHBI UMETh BOSMOMKHOCTH H00ABIATH
B CeTh WJIM IlepeMeliaTh KOMIBIOTEPHI W JPYrHe YCTpoiicTBa, IpH He-
obxoauMoOCTH OTKJIIO4YATh UX Ges3 mpepsiBaHuil B pabore ceTw U T. .
ITH XapaKTepHUCTHKHA BO MHOI'OM ONIpPEeNeNAITCA KOH(QUrypauued wiu
TOIIOJIOTHEH CeTH.

Tononorna — 3710 KOHpUrypaums ceTtn, cnocob coeauHeHwss eé ane-
MEHTOB ApYr C APYroMm.

Tonosoruio ceT yA06HO HpEACTABIATH C MOMOIIbIO rpada, Bep-
IIHHAM KOTOPOI'0 COOTBETCTBYIOT KOMIIBIOTEPHI (HHOrAa — Japyroe obo-
pyaoBaHue), a pébpaM — (PUIUUECKHE CBA3M MeXAy HuMH. 4Yamge
BCEro HCHOJb3YIOTCA IIMHHAA, KOJIbIeBas, pagualbHAs U JPEeBOBH/I-
Haa Tomojgorud. WX omnmcanwe, OCHOBHBIE JOCTOMHCTBA M HEJOCTATKH
npejacraBiedbl B Taba. 4.1.

Tabnuua 4.1
Tononorum nokanbHbIX ceTen

IIuasas Tomogornsa (o6m@as mmHA)

Onucanue

Bee KOMIOBIOTEPH! CeTH NOAKJIYAITCA K OJHOMY rabeio.
Oror kabensb HCHOJIb3yeTCAd COBMECTHO BCeMH paﬁoqunm
CTAHUUAMH Mo odepenu. IIpm Takom THUIe coelHHEHHA BeCe
coobmennsa, MochkLIaeMbIe KaxabIM OT[AeJBEHBIM KOMIbBIOTE-
poM, ONPHHHUMAKTCA BCEeMH OCTAJIbHBIMH KOMILIOTEpPaAMH B
CeTH

Jocrouncrsa Henocratkn

Brixon us CTpOs oraensHbIX | IIpu obpeiBe kKabens (egWHOrO MM
KOMIBIOTEPOB  He  BJHAET Ha | Bcell ceru) Hapymaerca pabora
paborocniocobHOCTE Beell cern BCeil ceTH
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Oxonvarnue maba. 4.1

Koasmeras Tomogorus (KoJabio)

Onucanmne

Hanubie mepejaTCA IO KOJBLY OT OJHONO KOMILIOTEpPA K
apyromy. Ecnm oguH KoMupoTep mnoiydaeT AaHHBIE, Tpej-
HasHAYeHHBIE JJA [APYroro KOMIBIOTEPa, TO OH IepegaéeT
ux jganeime (1o kKoabny). Eciam KoMOBIOTEp Ppaclno3HasT
JaHHBIE KaK CBOM, TO KOIHMpyeT MUX cebe BO BHYTpPeHHHU
Gydep

JocTronmHCcTBA HemocraTkn

Banancupopka Harpysku, BO3MOK- | DuU3HUYeCKHe OrpAHMYEHUSA HA 00-
HOCTh M yjA00CTBO TPOKJIAAKH Ka- | IIVI0O HPOTAKEHHOCTH CETH
Gens

Panunansnasa tonoJorusa (3sesma)

Onucanue

Kaaelii KOMIOBIOTED Yepes ClIeUnMalbHBIN CeTeBoil agamrep
HNOAKJIOYAeTCA OTAeNbHBIM KabejleM K o00begMHAIOIIEMY
VCTPOHCTBY

HMocronncrea HemocraTku

Bousblias HaJEKHOCTH CpaBHHTETBHO BEICOKAA CTOMMOCTH
ofopyZOoBaHUA M OTPAHHYEHHOE KO-
JIH4YeCcTBO Y3JIOB B CeTH

JpepoBuaHAsA TONMOJOIrMs (Hepapxu4ecKas 3Be3[a)

Onucanmne

Ob6pasyerca coefMHeHMEM MeKJy co00i HECKONBKHUX 3Be-
s3noobpasHBIX Tomosoruii. B Hacrosimee BpeMs CaMBIil pac-
IPOCTPAHEHHBIN croco® MOCTpOEHHSA KAK JIOKAJBHBIX, TakK
M TJI0DAJIBHBIX ceTeil

HMocrouserea HenocraTkn

Bonpmaa magékuocTs, coorsercer- | HeobxoaumoeTs B JONOJHUTEIBHOM
BHE PEaNbHOM CTPYKTYpe WH(MOPMA- | CeTeBOM 000pYIOBAHUK
IUOHHLIX [OTOKOB
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B oxHOpaHroBOi#l CETH KOMIBLIOTEPHI, KAK MPABUJIO, OOBEAUHAIOT
B pabouyio rpynny. PaGouas rpynmna — 3To rpylna KOMIIBIOTEDOB
JIOKAJbHOM CeTH, MOJIL30BATENM KOTOPHIX BBINOJHAIT IOXOMKHe 3a-
JaHHA M OCYUIECTBJIAIOT peryadapHbiil obmen nanHeiMu. Hanpumep, B
JIOKAJbHOM CeTH MIKOJBI B OAHY pabouyio Ipynny Moryr ObITh 00b-
eIMHEeHbl KOMIIBIOTephl KabuHera uH(popMaruku. Paboumm rpynmnam
paror umena, Hanpumep Class mau Administration.

B cersix ¢ BBIIENEHHBIM CEpPBEPOM KOMIIBIOTEDHI, KaK IPABHIIO,
obweamHAIOT B AoMeHbl. Homen (or auri. domain — BiajeHue) —
9TO rpynna KOMIBIOTEPOB, LEHTPAJIM30BAHHO 0OCIYIKUBAEMBIX OOGIIIAM
CepBepoM, KOTOPBIH DYKOBOAHUT pacIIpeiesieHHeM IIpaB A0CTYIIa II0Jb-
3o0BaTesieli K pecypcam ceru. Kax u paboueil rpynme, JAOMeHY AaiOT
uMsA. B GonbmIol JOKAJBHON CeTH MOMKET OBITh HECKOJBKO JOMEHOB.

Kamaomy komnesioTepy B cocraBe paboueil Ipynnbl HIHM JOMeHA
JaioT YHUKalbHOe uMs. Hanpumep, KOMIblOTep yuuTelsd B KabuHere
uH(pOpMATHKX MOKeT uMeTb ums Teacher, a MMeHa KOMIBLIOTEPOB
ydyeHukoB Moryrt OviTe PC1, PC2 u . 1.

YacTo Ha OJHOM KOMIbIOTEpe paboTaeT HECKOJLKO MHOJb30BaTe-
Jeil, HanpuMep Ha ypoKaxXx UHMOPMATHKH YUYEHUKH PA3HBIX KJACCOB
paboTaioT Ha OJHHX U TeX Ke KOMIbIoTepax, MMeomuxca B KabuHe-
Te mHbopMaTHKH. [[nA TOro 4robsl 0GECHEYUTH IMOJb30BATENAM BO3-
MOXKHOCTE paboThl ¢ MHAMBHUAYAIBHBIMH HACTPOMKAMM ONepalMoHHOM
CUCTEeMBI, YIPOCTHTEH JOCTYI K MX CODCTBEHHBIM JOKYMEHTAM M Orpa-
HUYUTL JOCTYI K Yy:KHM (daijiaMm M HalKaM, HCIOJb3YIOT YYETHBIe
3amucH.

IIpenocraBinenue obiiero JocTyna K IanmkaM AaéT BO3MOYKHOCTH
noJjb3oBaTessM paboraThk ¢ dairamMu, XPaHAIMIUMHCS HA AHUCKAaxX ApY-
I'MX KOMITBIOTEPOB JIOKaNbHON cern. Kpome Toro, obmiuit mocTyn Mo-
HO YCTaHOBHUTbH, HAlpUMep, K IIPUHTEPY HJIH CKaHepy.

Emé ofHMM NpeMMyIlecTBOM JIOKAJBHOH CeTH SABJIAETCS BO3MOIK-
HOCTh IOAK/IIOYEHHA K TIJIODAJBbHON CeTH BCeX KOMIBIOTEPOB 4Yepes
ONIUH M3 HUX, MMEIONUI B HEE BBIXOA. OTOT KOMIBIOTED BBIIOIHAET
(GyHKIHIO IIJTI03a — YCTPOHCTBa, 0GECIeYMBAIOIIEro COeIUHEHUEe JBYX
ceTeil: JIOKANBHOM M riobayibHOIA.

14.4. Kak ycrpoeH UHTepHer

MmobanbHaa ceTb — 3TO CeTb, NpegHasHavyeHHas ang obbeguHeHus
60nbLIOro Yynucna OTAENbHLIX KOMMLIOTEPOB W JIOKANbHLIX CETel, pacno-
NOXEHHbIX Ha 3HaYMTEeNbHOM YyAaneHWn (COTHWU W ThICAYM KUIOMETPORB)
Apyr ot apyra.
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F'nobanbHBIE CETH OPMEHTHPOBAHBI HA OOCHYIKUBAHWE HEOIDaHU-
YeHHOro Kpyra mnojb3oBaTesneil. CaMbIil BIeYaTIAIOUIHN IIPUMEp TIJIO-

fanpHON cetu — HMHTepHer.
0 WHTepHeT — 310 rmobanbHas KOMMbOTEPHas CeTb, B KOTOPOW MHOrO4UC-
NEHHble HayyHble, KOPMopaTuBHbLIE, TrOCYAAPCTBEHHbIE W Apyrve certw,

a Takxe NepcoHasbHbie KOMMbIOTEPLl OTAENbHLIX NOoNL30BaTenei coeau-
HeHbl Mexay coboi kaHanamwu nepefayv OaHHbIX.

OcHOBOII anmapaTHO# CTPYKTYPHI ceTu VIHTepHeT MOKHO CUHTATH
MOIIHBIE KOMMNBIOTEPH! (Y37bI) M CBASLIBAIOIIHE HX BBICOKOCKODPOCTHBIE
MAarvcTpajbHble KAaHAJBI Nepejadd AaHHBIX. HKOMNOBIOTEpPHBIN y3el,
KakK IpaBujIo, NpeAcTaB/igeT CO00M HECKOJbKO MOIIHBLIX KOMIIBIOTE-
POB, HNOCTOAHHO NOAKJIOYEHHBIX K ceTu. OpraHmsanuu, UMeEOINHe B
cobcTBeHHOCTH M 0b6ciy:KuBaloue 910 060PYAOBAHUE, SABJIAIOTCH Iep-
BHYHBIMH IIpoBaiifepaMu (0T aHrJ. provider — IOCTABIUK) YCIYT
HWurepHera. 9TO TAK Ha3bIBaeMBIM, IepPBBLIM YPOBeHbL jgocryna K HH-
TepHery. K IlepBUUHBIM mOpoBaiiiepaM NPUCOEAUHAIOTCA NPOBAepbI
CIeAVIOINIUX YPOBHEH, KOTOpBIE, B CBOIO O4Yepelhb, oDecrieumBaroT JO-
cTyn K KaHainam MHTepHeTa CBOMM KJIMEHTAM — IIpoBaiiziepaMm Gojiee
HHUBKOIO YPOBHS, JIOKAJBHBIM CeTAM M OTHEJbHBIM IIOJb30BATEJISIM.
HapéxxHocTe (yHKUIMOHUpOoBaHuA MaTepHera obeclieuuBaeTcsi HAJM-
queM OOJBIIOr0 KOJUYECTBA KAHAJIOB CBA3H MEXKIY BXONAIIMMHU B
HEro CeTaMH.

Q WHTEpHET ABNAETCA COBOKYNHOCTBLIO CETE, MMEIOLMX Pas/iMyHyl0 reo-
rPadUYecKyid 1 OPraHU3aUMOHHYIO NPUHAANEXHOCTL. Y Kaxaon us
aTUX ceTeil MoXeT ObiTb Bnageneu, Ho B Lenom WHTepHeT He npuHag-
NEXUT HUKOMY.

Tak kak MHTEpHET He WMMeeT eOUHOro BHELUHero ynpasneHwus, ero

HeNb3s eAVHOBPEMEHHO BLIK/IIOYUTL LIENTMKOM.
KoopauHupyeT passutue MWHTepHeTa OOGLLIECTBEHHAs OpraHvM3aums

O6wectBo WUHTepHeTa (Internet Society, ISOC).

3a KaXKAbIM KOMNBIOTEDHBIM y3JoM B HMHTepHeTe 3aKpemniyiéH mo-
CTOSSHHBINA ajapec, HasepiBaeMmbliln IP-agpecom. IP-azgpeca monyuaimoT u
KOMIIBIOTEPHI IOJIb3oBaTesen ceru MHTEepHET, HO B OTJIHMYHE OT ajpe-
COB Y3JOBBIX KOMIBIOTEDPOB HX ajapeca JAeHCTBYIOT JIMINbL BO BpeMs
IMOAKJIIOUYEHUS TOJAb30BATENA K CEeTH M HM3MEHSIOTCS IPH KaMOM HO-
BOM CeaHCe CBA3H.

IP-agpec npencrasasier coboit 32-6MTHBIM HAEHTHOUKATOP, HATIPU-
mep: 01010101.10001110.00010011.00011110.
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Toukamu 32-0MTHAsA IeNOYKa pasjiesieHa TOJBKO A OGojee ymob-
HOrO eé BOCIIDUATHA 4YeJIOBEKOM, KOTODOMY B OTJHYHEe OT TeXHH4Ye-
CKMX yCTpPOHCTB TPYZHO paboTars ¢ AJMHHBIMH MOCJIEJ0BATEIbHOCTH-
Mu Hyjgeii u eaunul,. VIMEHHO Nm0OdTOMY B OOJIBIIMHCTBE CJIYy4YaeB MBI
Herons3yeM sanuch [P-azpeca B BUZE YETHIPDEX Da3/eIEHHBIX TOYKAMM
necATUIHBEIX umcen — or 0 go 255 raxnoe.

Hanpumep, JecATHYHAS BSaluUCh IIPeJCTABJIEHHOIO BhILIE ajapeca
o6ymer mverkr Bui: 85.142.19.30.

HHTepHET ABISETCA CEThIO cereill, m cucrema IP-axpecanum yuwm-
TBHIBAET ATy CTPYKTYpy. IP-azpec COCTOMT M3 JABYX dYacTeil, ogHa u3
KOTODBIX OIpeesiAeT aJpec CeTH, a BTopad — ajJpec CaMoro ysjia B
aroii cetn. Ilpm »ToM JAesieHHe azpeca HAa YacTH OIpelesercs Mac-
KOl — 32-6MTHBIM YHCJIOM, B JABOMYHOM 3allMCH KOTOPOro cHadaja
CTOAT eNWHHILI, a morom — Hyau. Ilepas uacte IP-agpeca, coor-
BETCTBYIOIAs €IUHUYHBIM GUTAM MAacKH, OTHOCHUTCA K ajpecy CeTH.
Bropasa uacts IP-azpeca, cooTBeTcTByIOIlafd HyJIeBbIM OMTaM MacKH,
onpejiesiseT YHUCJIOBOW ajpec ysja B ceTH. AJpec CeTH IOJIy4aeTcs
B pesyJbTaTe NPUMEHEHHs NopaspsajaHoii KoHbIOHKIUE K I[P-aapecy
y3JIa U MAacke.

Ilpumep 1. Ilycrs IP-axpec ysna pasen 231.165.215.131, a ma-
cka pasHa 255.255.110.0. Tpebyercsi BBIACHUThL ajpec CeTH.

Yrober HaiiTH azpec ceru, npumenum k [P-agpecy ysia m macke
NOPaspsALHYI0 KOHBIOHKIIHIO!

AN

231.165.215.131

255.255.110. O
?

BCHOMHUM, 4YTO JECATUYHBLIA HOJb MOXKeT OBITE IpeACTaBJIEeH Ie-
NOYKOH M3 BochbMM HyJe#, a 255, = 11111111,.

Yro KacaeTcs OIEepPalMi KOHBIOHKIHH (JOTHYECKOro YMHOMKe-
HUS), TO IJfA Heé CHpasBejiuBhEI ciepyioniue paseHcTBa: A & 1= A,
A& 0=0, rne A — HeKoropasi Jorudyeckasd IlepeMeHHasd.

Ha sTOM OCHOBAaHHH, IIPONYCTHB 3Tall Ipeobpa3oBaHHA ONEPAHAOB
B JIBOMUHYI0 CHCTEMY CUMCJEHHs, MOKEM 3aKJIIOUHTh:

1) pesysbpTaToM NOpaspsAAHON KOHBIOHKIMH J0060ro mejoro uumcaa A
(or 0 mo 255,5) m umcna 255;, Oyzer camo A;

2) peayJabTATOM MHOPA3PAAHON KOHBIOHKIHMH JIO0G0OTO LEeJoro ymcaa A

(or 0 mo 255;7) m uucaa 0 Gyzer umcio 0.
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Taxum oGpazom:

231|./165|. 215 . 131
255|./2565(. 110 [0
231(.]165|. ? .|0

JliA BHIOJIHEHUS NOPA3PALHOH KOHBIOHKIMH YHCEN 215, m
110,, mepeBeiéM MX B ABOMYHYIO CHCTEMY CUMCJIEHHA.

BenoMHEUTE BOBMOKHEBIE CIIOCOOBI MEPEBONA MEJIBIX JAeCATHYHBIX
yuceJl BAM IIOMOTYT CJEAVIOIUE 3AIHCH.

215 | 107 ] 53 | 26 | 13 | 6 | 8| 1
0 O Tl T e e

215,, = 11010111,.
110, =64 + 32 + 8 + 4 + 2 =1101110, = 01101110,.

BrImOTHUM NOPasSpsiHYI0 KOHBIOHKIIHIO!
11010111
01101110
01000110

Bemonsaum mepeBop asowuynoro umeaa 01000110 B mecaruynyio
CHCTEMY CYMCJIEeHHUA:

l Crenenn ocHoBauu#A (2) 1

8 5 48 2 <L 0
1000110 =1-2%5+1-22+1-2'=70.

3anuiem uckombiit aapec ceru: 231.165.70.0

Ipumep 2. Nna ysna ¢ IP-aapecom 227.195.208.12 agpec cern
pasen 227.195.192.0. Kakoii B aTOM caydae MoxKeT OBITH Macka?

Tak Kak aZipec CeTH NOJydYaeTcsa B peadyjbTarTe NPUMEHEHHA I10-
paspAgHON KOHBIOHKUIUH K IP-azpecy ysia ¥ Macke, TO MBI MOMKeM

<]\

3aIrAcaTh:
IP-axpec yana: 227.195.208.12 227.195.208.12
Macka: & XXX, XXX XXX XXX & 255.255.xxx.0
Agnpec cern: 227.195.192.0 227.195.192.0
Msbr BuauMm, uro 1-it m 2-if GaliTel MAcKu — eJWHHYHBIe, a 4-i
GaiiT — HyseBoit. Byaem «pexkoHcTpyupoBaTh» 3-if 6alT MacKH.

208,, = 11010000,, 192,, = 11000000,.
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Ecnu 3-it 6aiiT MacKH OpeJACTABHTH B BUJE XXXXXXXXy, TO MOMK-
HO 3alucaTh:
11010000
&

LXXLAXXXTEX
11000000
Ilepsas, BTOpaA M 4YeTBEpTas cjeBa OUMDPBI, NpWHA/IEKAIINe pac-

cMaTpuBaeMoMy O0aiiTy MacKu, ONpeJe]dalTcsa OZHO3HAYHO M PaBHBI
coorBerctBeHHo 1, 1 u O:

11010000

1Ex0xx 2%

11000000
M3 Toro, uro macka — 32-6MTHOE YMCIO, B JBOWYHOH 3alucu
KOTOPOTO CHAYaJa CTOAT eJHMHHIIBI, a IIOTOM — HYJH, CIeAyeT, 4TO

mocjie HyJif, CTOAINEro Ha YeTBEPTOM MecTe, MOIYT CIef0BaTh TOJBKO
HYJIH:

11010000

11x00000

11000000

Tak xak 0 & x = 0 npu mobom X, TO AAsA Tperbero GalTa Macku
BO3MOJKHBI /lBa BapMaHTa:
1) 11000000, = 192,,, Bca macka: 255.255.192.0;
2) 11100000, = 224,,, Bcs macka: 255.255.224.0.

Mbl paccMmoTpeny CTPYKTypy ajpeca no Tak Ha3biBaemomy npo- 0
tokony IPv4, cornacHo koTopomy IP-appec wmeeT anuHy 32 6Guta.

Takux appecos [ocTtatodHo MHoro — Gonee 4 munnvappos

(232 — 1 = 4 294 967 295).

Mo ApaHHbIM MexayHapooHOro colo3a 3NeKTPoCBA3K (Npecc-penus
26 mas 2015 roga) npu HaceneHuu 3emnm B 7,2 munnuvapaa 4enosex
3,2 MuanuMapaa M3 HUX SBNSIIOTCS nonb3oBatenamu UHTepHera. 3To ro-
BOPUT O TOM, 4YTO 3anac 4eTbipéxGalToBbIX aApecoB yxe dakTu4eckn
ucyepnaH.

B cBfizu ¢ 9TUM paspabotaH npotokon IPvB, cornacHo kotopomy IP-
agpec umeeT anvHy 128 6uT. BOo3mMOXHOE NMPOCTPAHCTBO afpecos npwu
3TOM CTONb OrPOMHO, 4TO MoxeT o6ecrieunts 300 munnvoHos IP-aape-
COB Ha Kaxaoro xurens 3emnu!

CornacHo npoTtokony IPv6, anpec npeacrasnset coboi uenoyky us
128 Hynel 1 eauHuu, pasgenéuHylo Ha obnactu no 16 6ut. Hanpumep:
0010000111011010.0000000011010011.0000000000000000.000000000000
0000.0000001010101010.0000000011111111.1111111000101000. 10011100010

11010.
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Kaxpas 16-paspsgHas obnacte OBOWMHOrO Koaa npeobpasyerTca B
WwecTHaguaTepuyHblii Koa, (BCNoMHUTE «BbICTPLIA» Nepeson Uenbix aso-
WYHBIX 4YUCEN B LLECTHAAUATEPUYHYIO CUCTEMY CYUCIEHWS C MOMOLLBIO
Tetpan). lNonyyeHHble rpynnbl U3 4YeTbIPEX LWecTHaauatepudHbix uudp
paspensioTcs Asoetoumsamu. LlecTHaguarepuyHas 3anvcb PaccMOTPEH-
HOro Bbile apgpeca bynet MMeTb BUA:

21DA:00D3:0000:0000:02AA:00FF:FE28:9C5A.

Ecnn opHa wnu Gonee rpynn noapsg pasHel 0000, TO OHW MoryT
6bITb ONyLEeHbl M 3aMeHeHbl Ha [ABOMHOEe ABOeTouMe:

21DA:00D3::02AA:00FF:FE28:9C5A.
3anvck agpeca B HOBOM CTaHOAPTE TAKXE MOXHO NPeAcTaBuTb BOChb-

MbIO UeNbIMW OeCATUYHLIMW Yucnamu B amanasoHe ot 0 po 65 535 kax-
noe, pasgengHHbiMU NBOETO4YUEeM.

Hapsany ¢ nudposeimu IP-agpecamu B UHTepHeTe AEHCTBYIOT 6O-
Jlee yA00HBIE U NOHATHBIE JJIA IIOJb30BaTeNell CHMBOJLHEIE ajpeca.

Hanpumep, IP-azpecy 87.242.99.97 cooTBeTCTByeT CHMBOJBHBIH
anpec metodist.lbz.ru. B orauume OT UMCIOBOrO 3TOT CHMBOJBLHEIN
ajpec rOBOPHUT IIOJIB30BATENI0 O €ro NPHHAIJEMNKHOCTH POCCHIICKOMY
CerMEHTY ceTH (ru); BO3MOXKHO, HEKOTODPbIE I0Jb30BATENM Y3HAIOT
B HEM azpec usparenbcrBa « BMHOM. JlaGoparopus sHanmit» (1bz) n
HOMMYT, YTO peub HUAET O METOZMYECKOH NOANepIKKe yuyeGHOTO Ipo-
necca (metodist).

0 Appec, npeacTasnaiowmii co60M CUMBONBHYIO CTPOKY, COCTaBNIEHHYIO U3
pasaenéHHbIX ToYKamMu CNOB WMAWM KX COKPALLEHWIA, Ha3bIBAETCH AOMEH-
HbIM MMEHeM.

HomenHsle umMena uMeioT cepsepsbl MHTepHeTa. Kaskablii KOMIIBIO-
Tep, noAKIo4Yaemerii kK MuTepHery, moayuaer IP-aapec, Ho nmpu atom
OH MOYKeT He MMeTh JOMEHHOI'O HUMEHH.

Cucrema nomensbix uMéH DNS (Domain Name System) mmeer
APEBOBHAHYIO CTPYKTYPY. ¥Y3JIbl 9TOH CTPYKTYPhl HA3bIBAIOTCH HOMe-
HaMH.

0 Aomén (o1 dp. dominion — obnacte) — y3en 8 AepeBe UMEH, BMECTe
CO BCEMU MOAYUHEHHBIMW MYy y3NaMK, MHaYe roBOps, 3TO MMEHOBaHHas
BETBb WAW NOOAEPEeBO B [IEPEBE WUMEH.

YacTs AOMEHHOI'0 MMeHH, 3allMCaHHAdA I[OoCJe MocJeaHel TOYKH,
ABJIAETCA JOMEHOM BepXHero ypoBHA. JIOMEHI:\I BepXHEero ypoBHA
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onpezeseHbl MeXAYHAPOAHBIM corjamenueMm. OHu JAensATcA Ha JABa

BHIA:

1) agMuEECTPAaTHBHBIE (10 TUIy OpPraHM3anuy), Hampumep: gov, edu,
org, com;

2) reorpaduueckue, Hampumep: ru, by, cy, uk.

BaagenpneM AOMeHA MOMKeT OBITH CTPaHa, PEruoH, OpPraHU3anud
UIN OTHeNbHBIN uejoBex. OObIYHLINA IOJB30BATEJNH HE MOYKET 3ape-
FUCTPUPOBAThL AOMEH BEPXHEro ypOBHS, HO MOJKeT 3aperucTpHpOBaTh
NMOMeH, HAIpUMep, BTOPOrO WIH TpeThero ypoBHA. Kaskablil aomeH
M060r0 YPOBHSI MOJKET COJAEP’KaTh MHOKECTBO IMOAUMHEHHBIX JOMEHOB.

CTpyKTypa AOMEHHOTO MMEHH OTpaskaer NOPANOK CAefOBaHUA y3-
JIOB B MepapxXuH: AOMEHHOe MM#A UHTAeTCd CJeBa HalpaBo OT NOMEHOB
HHUBIIEro yPOBHA K JOMEHAM BhICIIErO ypOBHA. UeM «Bplllle» YPOBEHb
JOMeHa, TeM IIpaBee OH 3alMChIBAeTCS B MMEHU.

[lna npeobpasosaHus OOMEHHOro umeHn B IP-agpec w HaoBopoT cny-
XWT pacnpegenénHas Gasa aaHHbix DNS, @yHKumMoOHMpylOwas Ha oc-
HoBe wmepapxuu DNS-cepBepoB, Kaxabii 13 KOTOPbIX ABAAETCA «Oep-
)arenem» HEKOTOpPOW AOMEHHO 30HLI M OTBEYaeT Ha Kacaloumecs eé
3anpockl. Kaxaplii cepBep, OTBeYalolmii 3a [OMEHHYID 30HY, MOXeT
[fenermposatb OTBETCTBEHHOCTb 3a HEKOTOPYIO 4acTb AOMEHa ApYyromy
cepBepy, 4TO MO3BONRET BO3JIOXWTb OTBETCTBEHHOCTb 3@ aKTyanbHOCTb
vHpopmauumn Ha cepsepbl Pas’nu4HbIX opraHmMzaumii (noaen), oTeeHalo-
LWWX TOMBKO 3a «CBOK YacCTb» OOMEHHOro UMEHW.

14.5. UcTtopusa NOosiIBNIEHUA U pasBuUTUS
KOMMbIOTEPHbIX CeTen

Hcropusi MOsBIEHUA M Pa3BUTHA KOMIIBIOTEPHBIX ceTel TeCHO
CBA3aHA C PA3BHUTHEM BBIYMCIUTEILHOW TEXHUKH MU KOMMYHUKAIIHAIA.
B Heil MOXHO BBIJEJIUTH HECKOJBKO 3TAIIOB.

* 1950-1960 rr. KoMmbioTephl NpeACTABJAAIOT €000 TrpoMosaxme
yerpoiictBa, Tpedyloliue JIMTEJIbHON0O BPEeMEeHH XIS 06paboTKu
uapopmanuu. Cosfarorcs OTAeIbHbIE TePMHUHAIBI C COOCTBEHHBIMU
yCTpOMCTBAMHM BBOZA-BBIBOJA, HampsMyio paboTawomiue ¢ obmum
KommbioTepoM (Maitadpeitmom). TepMuHABI, QU3NYECKH YAATEH-
HBIe OT MaitH(peiiMa, — IepBblii MPooOdpas KOMIBIOTEPHOM CeTH.

* 1960-1970 rr. PaspabarsiBaloTcfA TeXHUYECKHE IPHHIUAIBLI KOM-
nepiorepuoit cern. B 1969 r. mossasercsa ARPANET — mnepsas
riobanbHas ceTh HEBOGHHOIO HA3HAYEHWS, 00BeAUHSIOIAsa cylep-
KOMIIBIOTEPB! HECKOJBKWX HAYy4YHO-MCCIEe0BATEIbCKMX LEHTPOB
CIIA, ucrnoJbayiomas AJjs mepejadyd NaHHBIX TeaedOHHbIe CeTH.
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1970-1980 rr. IMosBaarorcs Gosblnue MHTETPANLHEIE CXEMBI, IIED-
BBIé MUHU-KOMIBIOTEDHI, MEPBble HECTAHAAPTHBIC, HACTPAUBAEMBIE
BPYYHYIO JIOKaJIbHble ceTu. IIOABIAIOTCH IIepBBIE CETeBEIE CTAH-
Aaptel. Haunnaer GyHEKIHMOHMPOBATHL 2JIEKTPOHHAA ITOYTA.
1980-1990 rr. CospaioTcs nepcoHaJIbHBEIE KOMIBIOTEPHI. IIpuHu-
maercs nporoxkon TCP/IP, BBoguTcs cucremMa TOMEHHBIX UMEH
DNS. IlosBasierca HuTepHeT B BHAe, GAM3ZKOM K COBpEMeHHO-
my. IlosBiasrorea craHAapTHBIE TEeXHOJOTMHM JOKAJNBLHBEIX CceTel
(Ethernet — 1980 r., Token Ring, FDDI — 1985 r.). Haunna-
eTcsi KOMMepuYecKoe HMCIojb3oBanue WHTepHeTA.

1990-2000 rr. ITosBasAIOTCA NepBHIe MHTEPHET-CANTEL. HWuTepHeT
00beilUHAET JIOKAJIbHEIE CETH M CTAHOBHTCH CPEACTBOM MAaCCOBOL
KOMMyHHKanuu. TelerexHoJOruu (TEJE€MOCTHI, BHIEOKOHMEpeH-
IMH) BCTPAaMBAIOTCA B TIODAJIBHYIO CETh.

2000-2010 rr. ITpomsBOAMTCH MaccoBOe IOAKJIIOUEHHE OTAEeNBHBIX
[OoNb30BaTeIeH U JIOKaAbHBIX ceTeil kK MurtepHery. Mcmoabayiores
OecripoBOJHBEIE CETH, PE3KO CHHIKAETCS CTOMMOCTH nepefaun eju-
Hunel wHGopManuu. [ocryn k ceru WHTepHET M 3IeKTPOHHOI
nmouTre BCTpausaercs B MoOuabHbIe Tejedonbl. CO3AAIOTCA M IIO-
JIy4aloT IIMPOKOe pPacClpOCTPaHEHHWe CeTeBble CPEJCTBA MACCOBO
HH(MOPMAIMH, HHTePHET-MarasuHbl, HUADPOBBIE 6ubnuorexkun, au-
CTaHIIMOHHOe 00pasoBaHHe, COIMAJIBLHBIE CETH.

2010-2015 rr. AKTHBHO DPa3BOPAYMBAIOTCH mudpoBble yeayru Ha-
CeJIEHHIO, CO34al0TCsA OOJauHbIe Pecypchl W JEHCTBYION[HE HA WX
OCHOBE MOOHMJIbHBIE CEPBHMCHI, Pa3BOPAYMBAETCH IVIOGAJIHLHAS COTh
OHJIANH-00yUYeHN .

CAMOE T[JIABHOE

Komnsiorepuas cers — aro rpynna (zBa u foJiee) KOMIIBIOTEPOR,

COeMHEHHBIX KaHaJaM{ nepegayM JaHHBIX, oﬁecueqnnammaa:

ObICTDBIHE OOMEH AAHHBIMHM MeMKAY OTAeTLHBIMHU KOMIBIOTEPAMHU
ceru;

COBMECTHOE HCIOJb30BAHME BLIUHCIHTEJIbLHBIX DECYPCOB U BHEII-
HuX (mepupepuiiHbIX) yCTPOMCTE;

COBMECTHOE HCIIOJIb30BaHHE IIPOrpaMMHOTO ofecneuyeHus M 0az
JMaHHBIX;

COBMeCTHYIO paboTy mosb3oBarTejedi Hal HEKOTOPHIM 3aZaHUeM
UJIH TIPOEKTOM;

BOSMOKHOCTE YJAJIEHHOIO YNPaBIEHHA KOMIILIOTEPAMH.

B 3aBHCHMOCTH OT BBITIOJHSEMBIX B CETH byHKOUH pasauuaior

KOMIIBIOTEDBI-CEPBEPHI U KOMIIBIOTEPBI-KJIHUEHTHI.
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KoMmbooTepHble CeTH MOTYT ObITH KJIACCH(PUIIMPOBAHBI IO Pa3HBIM
OCHOBAHMAM: II0 TEPPUTOPHAJILHON pACHPOCTPAaHEHHOCTH, IO apXu-
TEKType, 110 CKOPOCTH Iiepefiayy AaHHBIX, [0 HA3HAYEHWIO, MO THIY
cpelibl Iepefadyy HAHHBIX M JD.

O6beHEHNEe KOMIIBIOTEPOB B CEeTh OCYIIECTBJIAETCA C MCIOJIb30-
BaHHEM KAHAJIOB Iepejayd JaHHBIX — Cpelbl Iepefavyd AaHHBIX H
obopymoBanus, obeclieunBalolero nepejadyy AaHHBIX B 2TOM cpejne.

AnnapaTHble KOMIOOHEHTHI KOMIIBIOTEDHBIX ceTeil — 2TO CeTeBble
ajanTepsl, MOBTOPHUTENH, KOHIEHTPATOPBI, KOMMYTATOPBI, MOCTHI,
MapIIPyTH3ATOPbI, LIIIO3bI W JApyroe o0OpyAOBaHHE.

Jlna oprammsanuu o6MeHa JaHHBIMM MEXJIy KOMIBIOTEPAMM CeTH
HCIIOJIB3YIOTCH CeTeBble KOMIIOHEHTHI OINEPAalMOHHON CHUCTeMBI, CJy-
ske0HBIE W TIPUKJIAJHBIE IIPOrPaMMBbI.

CereBoii IPOTOKOJ — 9TO COBOKYIIHOCTH OCOOBIX corjalieHuii, a
TAKIKE TEeXHUUYECKUX IPOIEAYpP, KOTOpbIe PeryjupyioT HOPAAOK M CIO-
cof OCYIIECTBJIEHUA CBA3M MEXAY KOMIIBIOTEPaMH, 00 beITUHEHHBIMH
B ceTh. BOJBIIMHCTBO COBPEMEHHBIX KOMIIBIOTEDHBIX CeTeil OCyIlecTB-
JseT mepenady JaHHBIX HA OCHOBe CTeKa (sabopa) TPOTOKOJIOB IOJ
paspaauem TCP/IP (amra. Transmission Control Protocol/Internet
Protocol — mpoToxkoJ ymIpaBJieHUA mepeadeil/MeKCETeBOM MPOTOKOI).

JlokanpHasaA CeTh — 9TO CeTh, COCTOAINAA M3 OJMBKO PACIOJIOKEH-
HBIX KOMIILIOTEPOB, Yallle BCEro HaXOAAIIMXCA B OJHOW KOMHATE, B
ONHOM WJIM HECKOJbKHX OJIM3KO PaCIOJIOMKEeHHBIX 3AaHMUAX.

Tononorua — 3TO KOH(MUrypaunusa ceTH, crocof6 CoefMHEHUS eé
pJIEeMEeHTOB ApYyr ¢ JApyrom. B Hacrosdinee BpeMA CaMbiM pacnpo-
CTPaHEHHBIM CIIOCOGOM IOCTPOEHUA KOMIBIOTEPHBIX ceTeil ABIACTCHA
JpeBOBHM/(HAA TOIOJIOTHA.

BeayC/IOBHBIM MPEUMYIIECTBOM JIOKAJBHOW CeTH ABJIAETCH BO3-
MOYKHOCTE MOJAKJIOYEHUA K II00aJbHOM CeTH BCeX KOMIIBIOTEPOB He-
pe3 OAMH U3 HMX, UMEIOIIUI B HEE BBIXOA.

Ino6anbHAf ceThb — 3TO CeTh, NpeiHasHAUYeHHAs A 00beAuHe-
HUs OOJILIIOTO YMCIa OTAEJbHBIX KOMIBIOTEPOB H JOKaJbBHBIX cereid,
pacmo/io;KeHHbIX Ha 3HAYUTEJHHOM YAaJIeHUN (COTHH M THICAYM KH-
JIOMeTpOB) ApPyr or apyra. VHTepHeT — 3TO ryiobanbHad KOMIIBIOTED-
Hafg CceTh, B KOTOPO MHOTOYMCJIEHHBIe Hay4YHBIe, KOPIOpPaTHBHEIE,
rocyapcTBeHHBIe W Jpyrue ceTd, a TaKyKe [ePCOHAJIbHBIE KOMIIBIO-
Tepbl OT/AEJABHBIX MOJb30BaTeNel COeAMHEeHbl MEeXAY coboii KaHaJaMu
nepejadu GaHHBIX.

Kaskaplit KOMIBIOTED, HNOAKIIOHYAEMBIA K HWHaTepHeTy, moaydaer
CBOIl VHUKAJNBHBIN 32-OMTHBIA uAeHTA(PHUKATOD, maseiBaeMmbrii IP-anpe-
coM.
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Hapsany ¢ nudposeimu IP-azpecamu B Hurepuere peiicTyor 6o-
Jiee yAO0OHBIe M NMOHATHBIE AJIA TOJB30BATEIEH CHUMBOJILHBLIE anpeca,
HasbIBaeMble JOMeHHBIMU uMeHamMu. CucremMa ZOMeHHBIX UMEH DNS
(Domain Name System) umeer APEBOBU/IHYIO CTPYKTYPY. Y3Jbl 2TOI
CTPYKTYDPBI Ha3LIBAIOTCHA NOMEHAMHM.

Bonpocbl u 3apganus

1. Yro Takoe kKoMmbioTepHas cers? Kakme BO3MOKHOCTH OHA mpe-
JocraBiser?

2. Kakne QYHKIUM BBIIOIHSET KOMIIbIOTEp-cepBep B cetu? Kaxoii
KOMIIBIOTED Ha3BIBAIOT KJIHMEHTOM?

3. Ilo KaKUM OCHOBAHMAM MOMKHO KJIaCCU(UIUPOBATE KOMIIbIOTEp-
HbIe ceTu?

4. Kakyio ceTh HaswmIBalOT OZHOpaHroBoit? Uro npexacraBiaser coboit

CeThb C BBIJIEJIEHHLIM cepBepoM?

HazoBuTe BHABI KOMIBIOTEPHBIX ceTell 110 TePPUTOPHUATIBLHOMN

PacIpocTpaHEHHOCTH.

Kpome LAN u WAN no TEePPUTOPUATILHON pPacHpoCTPaAHEHHOCTH

BBIIENAIOT Takyke cetm BAN, PAN, CAN u MAN. Haiigure B

AOHOJHMATENbHBIX HCTOUHMKAX HHMOPMANUI0 06 STUX CeTAX u

IIOATOTOBbTE O HMUX KPAaTKOE COOOINeHHe.

7. Kakme cpeasl mepenaum IaHHBIX MOIyT HMCIOJIbL30BATHCH B

KOMIIbIOTepHBIX ceTdXx? IIpusegure npumepsi.

BrigcHuTe, KaKOBBI MaKCHMAaJBHBIE CKOPOCTE W pACCTOAHHE IIe-

peraun faHHBIX, obecneunBaemMble B OecnpOBOAHOH cetn Wi-Fi.

HenonssyitTe monosHuTenbHBIE HCTOYHHKH WH(DOPMAIMH,

9. Kakue anmapaTHble KOMITOHEHTHI KOMOBIOTEPHBEIX ceTell BaM wm3-
BECTHBI?

m 10. Haiigure B ZONOJHHUTENBHBIX MCTOYHHUKAX urbOpMaLHIO 0 (PYHK-
[MAX, BHEIIHEM BH/e M XaPAKTePHUCTHKAX CETeBLIX AJalTepos,
TOBTOPHUTEJNIeH, KOHIEHTPATOPOB, KOMMYTATOPOB, MOCTOB H Mapim-
pyrusaropoB. IlpeacraBbre HalgeHHVIO uHbopmanuio B dopme
TIIpe3eHTAI[HH.

o 11. MysbIkaabHEbIH GparMeHT GBII 3amUCaH B (hopmare crepeo (aByx-
KaHaJbHadA 3alucCh), 3aTeM OUU(POBaH H COXpaHEéH B Buie paii-
7ga 0es UCIONb30BAHUSA CIKATUS JAHHBIX. MonyunBmuiica daiin
O6bln Tepesam B ropox A mo KaHany cBa3u 3a 60 cexkyua. 3a-
TEeM TOT K€ MY3BIKAJbHBINA ()parMeHT ObLI NOBTOPHO 3alMCaH B
(opmare mMoHO M omumdposan ¢ paspeiieEueM B 2 pasa BBIIIE H

o

g

g
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yacTOTOM AMCKpeTH3anuu B 2 pasa MeHbINe, YeM B IePBBIA pas.
CikaTue JAHHBIX He IIPOMSBOAWIOCH. IlosyueHHBIH (Qaita ObLI
nepegan B ropox B. IlponyckHas cHOCOOGHOCTH KaHANa CBA3K C
ropogom B B 3 pasa HHMe, YeM KaHaja CBA3M C IOPOJOM A.
CKOJIBKO CeKyHJ JJujach mepepada (aitna B ropos B?

12. Kakoe nporpaMMHOe ofecrieueHHe HCHOJIbL3YIOT B KOMNBIOTEPHBIX
cerax? B 4éM CyTh KIHEHT-CePBEPHOro IPOrpaMMHOro obecmedye-
HUSAT

13. Yto mpeAcTaBAsIOT cOBOM cerTeBble NPOTOKOJLI? [l Wero oHM
HYKHBI?

14. Ha ocHOBe Kakoro creka (Habopa) IPOTOKOJIOB OCYIIECTBJISETCH
mepejada AaHHBIX B COBpeMeHHBIX ceTsix? HasoBure ero cocras-
JAI0IINEe W ONHIINTEe UX (PyHKIHUH.

15. Kakas ceTh HasbIBaeTCH JIOKAJIbLHOM?

16. Uro rakoe Ttomogorusa ceru? Kaxume OBIBAIOT TONOJOIMH JIO-

rkanpHOll cern? Kakas Tomosorus sBiasercs Haubojee pacnpo-

CTpaHEHHOW B Hamle Bpems?

HccnenyiiTe JOKaJbHYIO ceTh KaOuHeTa HHMOPMaTHKH B Barei A

mKose. Dra ceTh OJHODAHIOBAA WJIM C BBIZEJEHHBIM cepBepom?

Kakasa y neé romosormsa? Kaxk OpraHmsoBaHO NOAKJIIOYEHHE K

cern HuTepHer?

18. Kaxkue ceTu HA3BLIBAIOTCHA IVIOOATBHBIMU?

19. Yro rakoe MuTepHET?

20. CocraBbre «Tom-10» crpam mo umcay mojab3oparesein HWurepHe- m
ra. Kak BBl MoOKeTe OGBACHUTHL MOJIy4YeHHBIE De3yJbTaThl? ==

Yro npeacrasiser coboit IP-agpec B craHzapre IPv4? Ilouemy

Ka)kaoe M3 (PUIrypUPYIOIIMX B HEM YeThIPEX HECATUYHBIX UHCeN

3aKJIoueHo B auanasose or 0 go 2557

22. BoccranoBute IP-agpec mo ero (gparmeHTram:

17

21

2.132 20 .82 2.19

23. Yemy pasen azpec cern, ecau [P-agpec ysna paBeH
211.64.254.139, a macka pasHa 255.255.240.07

24, Ilns ysna c¢ IP-agpecom 117.191.84.37 anpec cern paBeH
117.191.80.0. Kakoit B aToM ciaydae MOKeT ObITH Macka?

25. Uro mHasweiBaercsi goMeHHBIM mMenHem? IIpuBeauTe mnpUMepbl 10~
MEHHBLIX HMEH.

26. HazoBuTe BHALI H [IpPHBEJUTE IIPHUMEDPbl JOMEHOB BEPXHEro

YPOBHA.

QO
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27. ObbacHuTe HasHauenue DNS-cepBepos.

28. KakoBBl OCHOBHBIE BEeXW B WCTODMHU IIOABJIEHHUA U PA3BUTHUS
KOMIIbIOTEPHBIX ceTeii? IoAroToBBTE NpE3EHTALMIO HA 3Ty TeMy.

29. Haiizure B JONMOJHUTENbHBIX MCTOYHHKAX HHMGOPMAIMIO M HOJ-
roToBpTe HebGosbIoe coobmeHne o Becemupuom nue MuTepHera.

>3

§ 15
Cnyx0bl UHTEepHeTa

VHTepHeT MrpaeT Ba)KHYI DPOJb B JKHU3HU COBDEMEHHOIO UeJIOBe-

Ka, ABJIAACH:
1) cpeacTBoM mocryna kK ob6muM MHMOPMAIMOHHEIM DECYPCaM;
2) cpeAcTBOM KOMMYyHUKauuu (OBGIIEHNA) MEKAY YAAJIEHHBIMH TOTh-

B0BaTEJIAMH.

Baaropaps WHTepHeTy, craBIleMy B Hallle BPeMs MOOHJIBHBIM,
10JIb30BaTeNb, Ije Obl OH HH HAaXOAWMJCH, BCEra HMeeT MOCTYII K
Ba’KHBIM JOKYMEHTaM, II0YTe, MOKET IOJYUUTH WHMOPMAIHIO [0 JIIO-
0oMy HHTepecyiolmeMy ero BOIPOCY.

0 Cpenctea obecnedyeHuns onpenenéxHbiX YCayr Ansl nonb3oBartenein cetm
WHTEpHET NpuHATO HasbiBaTb cnyx6Gamu (cepsucamu).

Ansa xaxjaoit ciayx6ser MHTEpHETA CYHIECTBYeT CBOA nporpaMmma-
CepBep, KJMeHTCKas NporpaMMa U CBOM IIPOTOKOJ, OGecIeyMBarOIHil
B3aMMOJENCTBHE INPOrpaMMBbI-KJIMEHTa ¢ cepBepoM. Bocmoabs3oBarbest
KaKoi-mbo ciaymxGoit HTEpHETA MOMKHO TOJBKO B TOM CJIyYae, eciiu
Ha KOMIBIOTEPE YCTAHOBJIEHO COOTBETCTBYIOINEe IIporpamMmmHoe obecire-
yeHHe (KJIHeHTCKAasi Iporpamma).

15.1. UndpopmaumnoHHbie cnyxobl

Wndopmanuonnbie cay:x6Bl IPEJOCTABIAIOT MOJbL30BATEAM BO3-
MOJKHOCTh AOCTyIa K PasHoOOpasHBIM HH(MOPMAIMOHHBIM Decypcam
(daiinam, moxymenram), xpamammumcs B MHTepHeTe.

OcnoBHEIMM MH(DODPManMOHHBIMU ciay:kbamu WHTEepHeTa SBIAIOTCH
Bcemuprasa mayrmHa, cayxba nepemaum haiinos, caykba hainood-
MeHHHKOB.

Bcemupnasn mayrmsa (anrsi. World Wide Web, WWW) mnpex-
cTaBJfAeT cODOW paCIpefeNéHHYI0 IO BCeMY MUDPY MHGMOPMAIHOHHYIO




Cnyx06b1 UHTEpHETA

cHCTEMY, COCTOSNIYIO M3 MWLIMAPAOB B3aMMOCBASAHHBLIX 3JIEKTPOHHBIX
JOKYMEHTOB — Beb-cTpaHuIl.

Kaskasiit pecypce (cTpaHuma, ZOKyMeHT, (daiin) B WEaTEpHETE UMeE-
er cBoit yHukambHBIH aapec mam URL (amra. Universal Resource
Locator — yHMBepcaJbHBIN yKasarTelb DPeCypcoB).

Anpec noxymenra B Hurepmere (URL) cocrouT u3 CieAyOIIIX
yacTein:

1) HagBaHMe NPOTOKOJA CO 3HAKAMHU :// B KOHIE HA3BAHUA;
2) 1oMeHHOE MMs CepBepa CO 3HAKOM / B KOHIle MMEHU;
3) monnoe mMaA (ailna Ha cepsepe, IZie OH HaXOJHUTCH.

Hanpumep:
http://www. etudes.ru/data/models/sumofsquares/03.jpg
npoToKon am;ec uma q;aﬁna

cepsepa

Emé oxmoit MHGOPMANMOHHON ciyk00#l ABisercd ciayxba mepena-
gu (ailsioB, NpPeRoCTABIAIONIASA [0JIb30BATEIAM YCIYrd IO XPaHEHHIO
1 OBecIleyeHHIO JOCTYIA K BGOJBIIOMY KOJMYEeCTBY (ailloB: CHCTEM-
HOMY ¥ TPHUKJIAZHOMY INPOIPaMMHOMY O0OeCreueHHIo, 3JIEKTPOHHLIM
KHUraM, My3blKe, Bugeo u T. 11. ITepepava daityioB OCYIIECTBISAETCA II0
nporoxkony FTP (anru. File Transfer Protocol — mpoToKoJa mepejgavuu
¢daiisos), ”MeHEM KOTOPOr'o HasBaHa U caMma cayskba.

FTP-cepep — mnporpaMma, [MO3BOJIAIOMIAA XPAHUTH daiine 1 me-
pemasarh WX 1o mporoxkoay FTP.
FTP-KkJIHeHT — IporpaMMma, MO3BOJAIOINAA IMOAKJIOYATECA K

ynanéaaomy FTP-cepsepy u moJy4ars/mepeAaBarbk (daiiel 1m0 mpo-
tokosy FTP. CymecTByer MHOeCTBO OeCIIATHBIX M IJIATHBIX FTP-
KJIMeHTOB. BCTPOGHHBIMU BO3MOIKHOCTAMM JUJIsi pabOThI IO MPOTOKOJIY
FTP o6nanaior Gpaysepbl, MeHemkepbl (ailoB X HEKOTOPbIE Apyrue
IpOrpaMMBl.

Ha ceppepax cuayx6ei FTP xpamarca FTP-apxusbl — fosbIINE
XOPOUIO CTPYKTYPUPOBAHHBIE KOJJIEKIITMHA oObeMHEHHBIX 00IIel Tema-
TuKoit (paityaoB. Cpeau HHUX MOJKHO BBIJEJIHTH: 1) koMMepUecKHue cep-
Bepbl W CepBepbl OrPAHMYEHHOI'0 JOCTYyINa, KOTOPbie AOCTYIHBI TOJLKO
JUIsi 3aperuCTPUPOBAHHBIX II0JIb30BATEJNEN; 2) cepBepbl C OTKDBITHIM
JOCTYIIOM JIJIA BCeX KeJIaloliuX.

Ecau Bbl XOTHTe mojenuTbes daitnamu (Hampumep, pororpadusda-
MU, CAeJAHHBIMM BO BpeMsl JeTHEero OTAblXa) CO CBOMMH JAPY3bAMH,
TO MOIKHO BOCIIOJIB30BATHCH (PAI00OMEHHHKOM — CIYXKO00#, Ipexo-
CTaBJIAIONIEH IT0JIH30BATENI0 MECTO TOJ ero (hauibl U KPYIJI0CYTOUHBIH
AOCTYII K HHM, KaK IIPaBHJIO, II0O IPOTOKOIY http. 3arpysus csou
daiiner HAa cepBep (ai000MeHHMKA, BBl MOJYYHUTE CCBIIKY, KOTOPYIO
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CMOXKeTe IepecjaTbh KOMY-TO KOHKPETHO WJIM ONyOJHMKOBATH IJIA IIIN-
POKOro Kpyra JIHII.

B mocnenmee Bpems Bcé 6GoIBIIYIO IONYJIAPHOCTE cpeau I10JIb30-
Baresell npuobperaloT ofravHBIe XpaHWAMINA TaHHBIX (aHria. cloud
storage). C Touku 3peHHs MOIb30BaTeNs AAHHEIE XPAHATCHA H oGpaba-
THIBAIOTCA HA OAHOM GOJBIIOM BHPTYAJBHOM cepBepe, B TAK HA3hIBa-
eMOM «00JiaKke», KOTopoe (DU3WUECKH IIpeAcTaBIdeT coO0H MHOrouYmc-
JIEHHBIE CepBephl, yAaJ€HHBIE JAPYr OT Apyra reorpaduyecKu, BIUIOTH
A0 PaCIOJIOMKEeHUs Ha pPasHbIX KOHTHHEHTaX.

15.2. KoMMyHUKaunoHHbIe cnyXObi

K OCHOBHBIM KOMMYHUKAIMOHHBIM CJIY’K6aM OTHOCATCA BJIEKTPOH-
HadA mno4ra, ¢opym, uar, IP-renedonus.

ONeKTpOHHAA moura — e-mail (or asra. electronic mail) — opua
U3 CaMBIX IIEPBBIX KOMMYHMKAUMOHHEIX cayx6 WHTeprera. Ona mpe-
AOCTABJIAET BO3MOKHOCTEH Il€peaBaTh 3JEKTPOHHEIE NMHUChbMa (TEKCTO-
Bble COOOINEHMsI M NPHKDPEIUIEHHbIE K HUM (baifibl) OT MOJIb30BATES-
OTIPaBUTENISA OJAHOMY HJIM TDYIIE aJApecaTos.

ITouToBRIit KAMEHT — mporpamma, MOMOTaloIIaA COCTABIATE H
TIOCBLIATH DJIEKTPOHHBIE COOOIEHHA, MOJYYaTh B OTOODAKATH MUCHMA
Ha KOMIBIOTEDE II0JIb30BATEJIA.

ITourosslit cepsep — mporpamma, IepeculIaoInas coobLIeHusa u3
[IOYTOBBIX AMMUKOB HA APYyrue cepBepbl WM HA KOMOBIOTED MOJb30-
BaTeJs IO 3ampocy ero modrosoro kiuenra. Ha mouroBom cepmepe
CO3/IaI0T MOYTOBbIe AINMKM JJIA IIOJb30BATEJEeH C ONpeAeIéHHBIM HMe-
HeM M napoJieM AJfA JOCTyma. AApec 3JeKTPOHHOM NOYTHI MMEeT BH:

<HMMs_nojb3oBarens>@<umsa_cepBepa>

ITouroBaa ciyx6a OCHOBAHA Ha CJIEAYIOIIAX IIPOTOKOJAX:

* SMTP (amrn. Simple Mail Transfer Protocol — NPOCTOM HIPOTO-
KOJI mepefayM NOYTHI) — IOYTOBBIA NPOTOKOJ, CAYIKAILIUAN AIf
OTHPaBKH COODLIEHMII ¢ KOMIbIOTEpa-KJIMEHTA HA IOUTOBBIL cep-
B€D, & TaKKe [IJIA IEePECHUIKH IOYTHI MEXXJAy CepBepaMH;

* POP3 (anra. Post Office Protocol — mporokosm mourToBoro odu-
ca BepcHA 3) — MOYTOBBIH HPOTOKOJN AJIA TIOJIYUEHHS JlocTyIia
K IIOYTOBOMY SIMHUKY Ha CepBepe M MepechIIKHA cooblieHWil Ha
KOMIBLIOTED-KJIHEHT;

* IMAP (amra. Internet Message Access Protocol — HPOTOKOJI
Aoctyna K coobmennsaM WHTEpHeTa) — NPOTOKON AJA AOCTYIA K
TMOYTOBOMY AIIUKY Ha CepBepe, IMO3BOJAIOIIMN YIPaBIATH KOD-
PecHoHIeHIINell Ha cepsepe.
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KoMMyHHKANMOHHEBIE CHyKOBI TPEOCTABIAIT I0Jb30BATENAM
CeTH BO3MOYKHOCTH OOMEHHBATLCA HOBOCTAMM, 0OCY’KAaTh MPOOJIEMBI,
NPOBOJIUTE AUCKYCCHM M T. II.

ObcysxaeHne ONpeAeNéHHOM TeMbl IPynmoi cobecelHMKOB, HAXO-
AAMAXCS HA BHAYUTEJNHHOM pACCTOSHNY, HA3BIBAIOT TeJeKOH(epeH-
nueit. BuneokoH(pepeHusa npejycMaTpUBaeT MCIOIb30BaHUE CPEACTB
nepejauu BHUAEOM300paKeHui.

Jlonrocpounbie (IIOCTOSAHHO JAeHCTBYIOIINE) TeJeKOH(pepeHIUH, B
XOzle KOTOPBIX COGecejHUKH MOCHLIAIOT W YATAIOT TEKCTOBHIE cooduie-
HUA B yaobHOe AJIs HHUX BpeMs, HA3LIBAIOT (POPyMaMH.

dopyMm mnpeanaraer HaGOp pasfesoB A OOCYMKAEHMA. 3aperu-
CTPUpOBaHHBIE Ha caiiTe I10Jb30BaTE/IH, IOCHLIAA CBOM cool1enud,
MOTYT CO3JaBaTh BHYTPH DasfiesiOB TeMBl M BeCTH OOCYXMJeHHA B pam-
kax orux TeM. CooblneHWe W BCe OTBETHI Ha HEro o0pasyloT «BeTKY»
dopyma. HesaperucTpupoBaHHBIE IOJB30BATENIH I0JYyYalOT CTATYC I'0-
creif, KOTOpBIE MOIYT NPOCMATPHBATHL BETKH (opyma, HO He HMeIoT
npaBa NPUEAMATH y4acThe B OOCYKAeHMsX. 3a COOIioZieHueM IpaBu
cAeAsT MOAEPATODPHI, MMeEION[He IIPaBO pPeJaKTHpOBaTh, IlepeMeInaTh
U YAAIATh dy)KHe COOOIIeHWsA B ONPEJeJEHHOM Dasjele MIH TeMe.

Coy:x0661 MHTEPAKTHBHOrO OOIEHHS NPeJOoCTaBJAIOT BO3MOMHOCTD
ABYM HJIM TpYIIe ITI0Jb30BaTeseil 0OMEeHUBATHCH TEKCTOBBIMHU coobire-
HuAME depes VHTepmer B peanbHoM Bpemenu. Ilepsoit TAKOU CJIYIK-
Goit 6uu1a cayxkGa IRC (amra. Internet Relay Chat — perpanciaupye-
MBIff MHTepHeT-PasroBOp) MJIM IPOCTO ¥aT (OT aHIII. chat — 0oJTaTh).
B orsmume OT TejeKoH(epeHIMH, rae obcy:KieHue TeMBl OTKPLITO
scem, B cucteMe IRC oflieHue IPOMCXOAUT TOJbBKO B Ipejenax Ona-
HOTO KaHaja, B paboTe KOTOPOrO IPMHMMAIOT ydacTHe OOBIYHO JIHIIL
HEeCKOJIbKO UeJIOBeK. IIOAK/IIOUMBIINCE K KaHAJy, II0JIb30BaTeJb BUIUAT
Ha 2KpaHe COODIeHuA APYIHX YYaCTHUKOB. Coofmnienue, BBeJEHHOE
JIIO0BIM YYACTHHUKOM, NPAKTHYECKH HEMEJJIEHHO INOABJIAETCA Ha KaHa-
e, U BCe OCTAJbHbIE YIACTHUKH OOCYIKAEHHA MOTYT «BBICKA3aThCHA»
B orBer. Jlaa paborer cay:x0Oel paspaboraH OIHOMMEHHBIN ITPOTOKOJI
IRC. IRC-cepsep — nporpaMma, oGecrequBaloas paboTocrnoco6HOCTD
cucrembl IRC m xXpassmas uH(GOPMALMI O KaHalaxX H HOJKJIIOUEH-
HBEIX ToabzoBaresdax. IRC-KaMeHT — mOporpaMma AJjad TOAKIIOYEHHA
k IRC-cepsepy n BeneHHsA Oecenbl.

Hexoropbie cayk0bl WHTEPAKTUBHOTO OOIIEHWA AT BO3MOXK~
HOCTH BECTH O0OCY)KJeHHe TombKo ABYM cobecepauxam. Kaxmomy
HOJMB30BATENIO NP PErdcTPalluy B TAKUX cayk0ax IpefocTaBJIAeTCH
MHAMBUAYAIBHBIA KOJ, M Ka)KJblii caM CO3/Ia€T CIHMCOK KOHTAKTOB —
JAI[, ¢ KOTOPbIMM OH JKejiaeT 00IaThCs.
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IP-reredpornn — ciuyxba, obecneumpaionias mepefaydy TenedoH-
HBIX PasroBopoB aboHeHTOB 1o ceTn WuTepuer. Ilepenaua AaHHBIX B
IP-reneorum ocymecTBifeTcss Ha OCHOBe Habopa MpPoToKoNOB VoIP
(avrz. Voice over Internet Protocol — romoc mosepx mnpoToxosa
Hurepuera). Skype (ckaiinm) — ofHa M3 caMbIX HONYJAPHBIX I[PO-
rpaMM, HO3BOJIAIONINX OOMEHMBATHLCS MI'HOBEHHBIMM COOOIIEHUIMU,
HCIIOJIb30BATE TOJIOCOBYIO CBA3bL M BUAe03BOHKHM. C momompio Skype
MOXHO: 00IIAaThCA C OZHUM WJM CpPa3y C HECKOJbKHMM JIIOAbMH, Te-
pecbLTaTe (aiisibl, BMeCTO H300paskeHMA C BeG-KaMepel mepefaBaTh
u3obpaskeHue ¢ sKpaHa MOHHMTOpa. YacTo oTa mMporpamma HCIIOJIB3Y-
ercd JJIA IIPOBeJAeHUs BUIEOKOH(epeHIHii.

B nocneanee Bpemsa cpeau moabsosareneit MuTteprera HIMPOKOe
pacnpocTpaHeHHe NOJYYUIH CONMAJbHBIE CeTH — WHTEpPAKTHUBHEIE
MHOIOIIOIb30BaTeJILCKHE BeO-calThl, coleprkaHue (KOHTEHT) KOTODPBIX
CO3a€TCA CaMHMHM YYaCTHUKAMH ceTH. Taxkue caiThb npeacTaBiia-
I0T cO00ii aBTOMATH3MPOBAHHBIE CONMAJILHEIE CPEbI, MO3BOJIAIOIME
o0ImaThCA TPYNNAM IOJIb30BaTENEH, 00BEIUHSHHBIX obmumMu wmHTE-
pecamm.

15.3. CereBon 3aTuker

B cern HHTepHeT CyIecTBYIOT HerJacHbIe IpaBuJia IIOBEJEeHUs,
TaK Ha3bIBAeMbIil ceTeBOil sTHKeT. KpaTKo CyTh ceTeBOro sTukera
MOKeT OBITh BhIpaXKeHa OZHON (pasoil: «YBaskaiiTe CBOMX HeBUIMMBIX
napTHépoB mo Cerul».

ITpuseném OocHOBHBIE HpPABUJIA CETEBOrO 3THKeETA, KOTODBIX CJIenyer
HIPHUJIEPXKUBATECA B IOYTOBOM IepeNuCKe, a TaKKe NPHM MCIOJIB30BAa-
HUM IPYTUX CepBHCOB cetrm HHTepHeT.

1. fcHo mpenTuduIuUpyiite ceds.

2. 3maiite u yBaskaliTe cBOero ajapecara.

3. YkaseIBaliTe TeMy cOOGIIeHWUs.

4. Ilmmure rpamoTHO, Kparko. JlaBaiite 4éTKmH OTBer Ha moOCTAB-
JIeHHBIH BoOIIpocC.

5. B TEKCTOBBIX COOBIIEHUAX MOYKETe BBIPAYKATh BMOLIUH C IOMOILILIO
He0OJIbIIMX PHCYHKOB, HA3LIBAEMBIX CMAMIMKAMH,

6. He sanpammBaiite MOATBEPIKACHUA IOJIYUeHHA coolbimeHus 0Oes
He0O0X0IUMOCTH.

7. He ponyckaiite crmama — feccomepskaTeNbHBIX, HABASYMBBIX HIH
IrpyOBIX COOOINEHWH B azpec APYroro JWIA WJIH IpyOnObl JIHIL.

8. He Hazeiitech Ha NOJHYI0 KOH(MHAEHIIUATILHOCTE epenmucKH.
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CAMOE rIJIABHOE

Cpezncrsa obecriedeHus ONpPeeEéHHBIX YCAYT A TIOJIL30BaTe e
cern VIHTepHET NPUHATO HA3BIBATEH CIYKOAMH (cepsucamu). Jlns Ka-
a0# cay»6u1 HTEpHETA CyIIecTByeT CBOA IporpaMmMa-cepBep, KJIMeHT-
cKasi MporpaMMma M CBOHM IIPOTOKOJI, obecreyrBalOAil B3auMOeHCTBIE
[IPOrPaMMBI-KJIHEHTa ¢ cepBepoM. BocCrosb30BaThCA Karkou-1ubo CIIy-
Goit VlHTepHeTa MOKHO TOJBKO B TOM Cjyd4ae, ecjii Ha KOMIbIOTEpe
YCTAHOBJIEHO COOTBETCTBYIOIee IPOTPpaMMHOE obecnieuenye (KJIMEHT-
ckasi ImporpamMma).

WH(OPMATMOHHBIE CIY OBl NPEAOCTABIAIOT MOJB30BATEIAM BO3-
MOKHOCTH AOCTYIIa K DPasHOoOOpasHbIM HMH(POPMAIMOHHBIM pecypcaM
(daitnam, AOKYMEHTaM), XPaHAIIMUMCH B HUurepaere. OCHOBHBIMM HH-
dopmanuonHbIME ciayxb6amu WHTepHETA ABAAIOTCA BcemupHaa nay-
TuHA, cayxba mepesaun (aiinos, ciyxba (aittoo6MeHEHUKOB.

K OCHOBHBIM KOMMYHMKAIMOHHBIM CIy’KOaM OTHOCATCH 3JIEKTDOH-
gas mourta, dopym, yar, IP-reiredoHuA.

B mocnenHee BpeMs cpeim IosibaoBaTesneil MHrepHeTa IIMPOKOe
pacmpocTpaHeHHe IOJYYWIM COLMaJbHBIE CeTH — WHTEePAKTHBHBIE
MHOTIOIOJIL30BATEILCKHAE BeD-CalThl, COJepKaHue (XOHTEHT) KOTOPBIX
co3aérca caMMMM YYacTHUKaMH CeTH. Takue caillTel IPeICTABIAIOT
coBoii ABTOMATM3MPOBAHHBLIE COIMAJbHBIE CPEJbl, MO3BOJAIOIINE 00-
[ATHCSA TPYNIAM IOJb30BaTes e, 06 BeUHEHHBIX ODIIMMH HHTEepecaMu.

B ceru VHTepHeT CyIIeCTBYIOT HerjacHble NpaBuja IOBeACHUd,
raKk HASBIBaeMbIi ceTeBoif aTMKer. KpaTKO CyTh CeTeBOTO ITHKETa
MO3KeT GBITH BHIDAXKeHa OfHON (pasoil: «YBaskaiiTe CBOMX HEBHAMMBIX
naptaépos mo Cerul».

Bonpocbl U 3apaHus

1. Yro mommmaercs moj cayskboit MHTepHeTa?

2. B uém pasaumume MeXKAy HH(DOPMAIMOHHLIMH M KOMMYHMKAILM-
onHbIMU ciay:k6amu MHTepHeTa?

3. HasoBuTe M3BECTHHIE BAM MHMOPMAIMOHHBIE CJIYKOBI HWaTepHeTa
1 oOBACHHUTE UX HasHaA4YEeHHe.

4. Kak ycTpoeH yHHBepCaJbHBIH yKasaTesb pecypca B Wurepaere?
Il dero OH IpeJHA3HAYEH?

5. Docryn k daitny http.txt, maxoasmemycs Ha cepsepe www.net,
OCyIIeCTBJAsAeTCA 1O NPOTOKOIY ftp. 3ammmmure URL atoro pe-
cypcea.

6. MccnenyiiTe AOCTOMHCTBA H HEJOCTATKH 00JIaUHBIX XPAHHIHII]
nasHBIX. IlogroroBbTe HEOOJbIIOE coolIeHre Ha 9Ty TeMY.
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7. HazoBuTe maBecTHBIE BaM KOMMYHUKAaIMOHHBIe CIy»K0bl WUHTEp-
HeTa.

8. CpaBHHTE 3JEKTPOHHYIO HOYTY W 00BIUHYI0 (ByMasKHy0) mO4TYy
IO COCTaBy 3JIEMEHTOB M NPUHIHUNAM pabOTHI.

9. CpaBHMTE BO3MOKHOCTH AOCTYNA K [OYTE IIO nporokosam POP3
n IMAP. VkaurTe JOCTOMHCTBA M HEJZOCTATKH KaMJI0ro u3
HUX.

10. BeIACHUTE DPOMCXOMKIEHHE CJIOB «TeeKoH(depeHIHUA» H  «(o-
PyM».

11. CpaBHuTe mNOHATHA «TeJIeKOH(epeHIUsA» H «BUAEOKOH(DepeH-
MAA» .

12. Yro mpexcraBaaioT cofoii conmanbEbe ceTH?

13. Yro Takoe cereBoii atuker? KakoBbie ero OCHOBHBIE TpaBuia?

§ 16
UHTepHeT kak rnoGanbHas
MHPOpMaLMOHHAa cucTema

16.1. Bcemupnas nayrtuua

Hanomuum ocroBHBIe moOHATHS, Kacaomuecss Beemupnoit nay-
THHBI,

Beb6-crpannna mMosxer COIep:KaTk TEeKCT, MYJbTHMeIHHHbIE 00%5-
eKThl (rpaduueckyio, ayamo- u BUAEOMH(DOPMAIINIO), THIIEPCCHLIKHA
Ha (Qaiyubl WIM Apyrue BeG-CTPAHHILI, a4 TAKKe BCEBO3MOJKHBIE aK-
THBHBIE KOMIIOHEHTBI, Hanpumep (OpMbI, HOZBOIAIOIINE YCTAHOBHUTE
00paTHYIO CBS3b MEKAY IM0Jb30BATENEM U BeO-cTpaHuIeit mocpencr-
BOM THIOBBIX 3JIEMEHTOB YIPABJEHHA (TEKCTOBBIX IOJeH, KHOIOK
M T. I.).

I'nmepcchiika — HEKOTOpOe KIIIOUEBOE CJIOBO WM 00BEeKT B J0-
KYMEHTE, C KOTODLIM CBS3aH IEPEeXOA K APYroMy AokymeHnTty. Texcr,
B KOTOPOM HCHOJIB3YIOTCA THIEPCCHIIKH, HA3LIBAGTCH THIIEPTEKCTOM.

Be6-caiit — rpynna Be6-crpammm, cBA3aHHBIX eAnHON TeMmoM, 00-
UM CTHIeM O(QOPMJIEHUA ¥ B3aMMHBIMH THIEPCCLLIKAM.

Bpaysep (or auri. browse — npocMaTpuBaTh) — cCHelUaJbHASA
nporpamma Ui mpocMoTpa BeG-cTpaHMIL.

CospemenHble Gpaysepnl 06JIaZAIOT BOZMOMKHOCTAMM 3arpysKkH H
oTOOpa’keHHs BeG-CTPAHHUI, COXPAHEHHS BeO-CTpaHUI, HA HOCHTEISIX
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JNAaHHBIX, COXDAHEHWS WCTOPHH IIOCEIeHWs BeG-CTPaHUI, CO3JaHUA
karajora u3OpaHHBIX PECypCOB, MOMCKa Ha Be0-crpaHuue (parMeHTa
rexcra, npocmorpa HTML-koma BeG-CTPaHMIIBI, TEYATH COAEPIKUMOTO
peb-cTpaHUIBL U JIP.

BeG-cTpaHMIa ¢ TOYKH 3peHHs e€ paspaboTumKa — 9ITO caiin, co-
mepaKamuii coOCTBEHHO TEKCT, HeCylui ornpeieIEHHYI0 MH(MOPMAaIHIO
IJIA TOJIb30BaTeNsd, U CIYKeOHYI0 napopmanuio anaa Gpaysepa (rarn
pasmerkn) Ha aspike HTML (anri. HyperText Markup Language —
A3BLIK pasMeTKH runeprexcra). Torm pasMeTKu MNPeACTABIAIOT coboi
onpenenéunabie crapgaprom HTML mocjeaoBaTelbHOCTH CHMBOJIOB,
ABJAOIIMECH MHCTPYKIHUAMU [JIS NPOTPaMMBbI IIPOCMOTPA. CoruacHo
STHM WHCTPYKIHMsAM, Opaysep pacnojaraeT TEKCT Ha KpPaHe, BKJIIOUA-
eT B HEro pMCYHKM, XpaHAIIUecs B OTAENbHBIX rpaduueckux aiiax,
u QopMHUpyeT TMIEepPCBA3H C APYIMMH JOKYMEHTaMH MJIH pecypcaMu
HNurepuera.

Be6-cTpaHUIBl IPeJHASHAYEHB! [JIA BOCIPOM3BE/eHNT HA caMBIX
pasHBIX JKpaHaX CaAMbIX PASHBIX KOMIIBIOTEPOB. ITosToMmy OHH He
AMEIOT <3KécTROro» QopmarupoBaEusa. OdopmieHue Beb-CTPAHUILEI
BEITIOJIHSIETCA HENOCPEeJCTBeHHO BO BpeMs €€ BOCIPOM3BEJeHHA Ha
KOMIIbIOTepe KJUEHTa B COOTBETCTBHHU C HACTPOMKAMH MCIIOJIb3yeMO-
ro Gpaysepa.

HTML — OAMH M3 TAK HA3BIBAEMBIX «BeG-CTAHAAPTOB» («cran-
napro Web»), m0 KOTOPBIM paspabaThIBalOTCA CAWTHI BO BCEM MHUpeE.
Eimé ofHUM W3 TAKUX CTAHAAPTOB ABJIAETCA rexuaonorus CSS (anri.
Cascading Style Sheets — kackajnbie Tabaunsl cTUaeit) — dopmanb-
HEIl #3LIK ONMCAHWA BHEIIHErO BHJAA AOKYMEHTa, COCTABJIEHHOrO C
HCIIOJIb30BAHMEM S3bIKA PA3METKH. OTa TeXHOJOTHs M03BOJIAET MPUH-
QUOUAIBHO PasfeuTh COAep)KaHue U IPEeCTaBJIeHNE JOKYMEHTA:

¢ OmMCAHWE COAEPIKAHMUA U JIOTHYECKOH CTPYKTYPEHI Beb-CcTPaHUIBI
TIPOUBBOJUTCH C IIOMOIIBIO HTML uau Apyrax A3bIKOB PasMeTKH;

¢ omucaHWe BHEIIHEro BUAa BeG-CTPAHMIIBI NMPOM3BOAUTCA C IOMO-
mpio CSS.

Takoe pasaejeHue I03BOJAET NPUMEHATH eNMHBIN 3apaHee pas-
paboTaHHBIA CTHIL OQOPMJIEHHMA AJNA MHOTHX CXOMKUX OOKYMEHTOB,
a Takike OBICTPO M3MEHATH OoOpMJIeHHe JOKYMEHTOB 3a cuéTr Mu3Me-
HEeHHus 3TOro CTHJsS, XpaHAllerocsa B OTAeNbHOM CSS-paitne. Ilepenoc
NpaBui Npe/icTaBleHUA AAHHBIX B oTHeJbHBIH (hala BEeAET K yMEHBb-
IIeHWUI0 BPEeMeHM 3arpyskH CTPaHMIL caiiTa — OIMcaHHe IIpeacTaBie-
HUA JAHHBIX sarpyskaercd Opay3epoM TOJILKO OAMH pas, a gajee, NpH
mepexojie ¢ OAHOI CTPAHUIIBI caiiTa Ha Apyryi, Opayasep 3arpyiaer
TOJBKO CTPYKTYDPY CTPAHHIBI M XPaHUMBIE HaA Helt paHHbIe. MOMKHO
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IpesyCMOTPETh HECKOJIbKO AM3aiiHOB CTPAaHMIILI, IPHMEHSIeMBIX B 3a-
BHCHMOCTH OT XapaKTepPHCTHK ycTpoiicTBa (pasmepa u paspelieHHs
9KpaHa), MUCIOJb3yeMOro JJf IPOCMOTPA.

BeG-caiiTh 1 BeG-CTpaHMILI XPAHATCA HA TAK HA3BIBAEMBIX Beb-
CépBeépax — KOMINbIOTEPaX, HA KOTOPHIX YCTAHOBJIEHO CIELHATBLHOE
IIporpaMMHoOe o0ecrneuenue, obiajaiomniee COOTBETCTBYIOIIUM (QYHKILIO-
Hajom. IIporpamma, mosBossiOmas XpaHuTL U nepecwlIaTe Be6G-cTpa-
HUIBI, TaKyKe HaspiBaerca Beb-cepsepom. IlosbsoBaTenw, HMeolue
AOCTYII K CETH, NPOCMATPUBAIOT BeG-JOKYMEHTHI NPH IMOMOIM IIPO-
paMM-KJIMeHTOB — Beb-Opaysepos (pmec. 4.1).

BaaumozeiicTBue KiMeHT—cepBep IPOMCXOAUT IO nporokony HTTP
(amrs. HyperText Transfer Protocol — IIPOTOKOJI TIepeJilayél THUIep-
TeKcra).

Bpayaep knuenTa Cepsep
J Banpoc eeb-crmpakuyb 3anpoc k 6ase danHbIx

T S
Beb-cmpanuya lMepedaya daHHeix
dna nons3oeamens ans cepeepa

Puc. 4.1. Cxema obpaGorku 3aIPOCOB NOJB30BATENS

AKTUBHbBIE KOMMNOHEHTBI BebG-cTpaHuy, copepxart nporpamMmmHblid KOfd, no-
3BOMIFIIOLLMIA BLINONHATL OEACTBUS B COOTBETCTBUU C 3a/I0KEeHHON B HMX
nporpamMmoi. [na HanucaHus Takux nporpaMm  1CNoNb3YIOTCH A3bIKK
BeG-nporpamMmupoBanms. OavH M3 HUX — JavaScript, nossonsiowmii
OnucCeIBaTL Npasuna, ONpPeaensiowmMe pearuposaHve Beh-cTpaHuubl Ha
AencTBua nonb3oeartens. ITtu npasvna npeacraensioTcs B ¢opme Beb-
CueHapues (CKpUNTOB) — MPOrpamMm, 3anuchbiBaeMbix HEenoCpencTBeHHo
B html-kon cTpaHuu unu B oTaENbHLINA dain.

HT1o kacaercs A3bIKoB Be6-NporpaMMm1pOBaHnA B LIEIOM, TO MX MOXHO
pasfennTb Ha age nepecekalomMecs rpynnsl: KAMEeHTCKUe u CepBepHbIe.
MporpamMMel Ha KAMEHTCKMX S3biKax BbINONHSIOTCS Ha CTOpOHEe nonb3oBa-
TeNnd, N peaynstar X BLINOJHEHWA 3aBUCUT OT ucnone3yemoro Gpaysepa.
CepBepHble s3bIKK NPOrpaMMnpoBaHns, COOTBETCTBEHHO, BbIMOMHSIOTCSH
Ha CTopoHe cepsepa. [Mony4as sanpoc ¢ agpecom Beb-noKymMeHTa oT
6paysepa, cepeepHbie NporpaMmbl CeAsbiBAOTCA ¢ 6a3oil AaHHbIX. B
nepenaér nHdpopmauyio o BeG-cTpaHuue ckpuntam cepsepa, n Te, 06-
paboTtaB e&, oTcbinalT ans vHTepnpeTaunn Opaysepy kKIvMeHTa, KOTOpbiii
W BbIBOOWT pesynbTal COBMECTHOI paboThl Ha MOHUTOP.
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16.2. NMouck mudopmauun B cetu UHTEepHeT

IToucK HY’XKHOTO JOKyMeHTa BO BceMUpPHOH mayTHHE MOXKET Ipo-
MCXOJHUTh PA3HBIMU CIOCODAMM:
* yKasaHHEM ajipeca JOKYyMeHTa;
* [IyTéM MCIOJb30BAHUA IOUCKOBBIX CHCTEM.

MoucKoBasi cucTeMa — 9T0 NPOrpaMMHO-annapaTHbIi Komnneke, npea-
HagHauYeHHbI Ansi noucka uHdopmauun Bo BcemMupHon nayTuHe.
MovckoBas MaluHa — NPorpamMMmHas 4acTb MOWUCKOBOW CUCTEMbI; KOM-
nnekc nporpamm, npeaHasHavyeHHbln ans noucka mHpopmaummn.

[ToMCKOBBIE CHCTEMBI PACHOJATAIOTCA Ha CHeIHajbHO BbIJEJIeH
HBIX KOMIIBIOTEpax ¢ MOIIHBIMH KaHajlaMd CBASH. E:XeMHHYTHO OHH
06CIyKUBAIOT OIPOMHOE KOJHYECTBO IMOMCKOBBIX 3aIpOCOB KJIMEHTOB.

Ilo npvHOMNY AeHCTBUSA Pa3IMyaloT HECKOJBKO THIOB MOMCKOBBIX
cucTeM, a MMEHHO!

* IOMCKOBBLIE KATAJIONH, yOpaBjisgeMble YeJIOBEKOM;

© CHCTEMBI, MCIIOJB3YION[He MOMCKOBBIX POOOTOB;

* pubpuaHbIe TTOMCKOBBIE CHCTEMBL.

[MouckoBble KaTayoru (BeG-KaTajoru Wid TeMaTHIecKune KAaTAaJI0TH)
cojep:kar 0asy MAHHBIX CCBLIOK Ha Beb-caiiTel, pacupefeJéHHbIX II0
OT/eIBHEIM TeMaTHYeCKUM PYyOpHKaM. Takue KaTAJOTH 3aIlOJHAKTCH
crnenuaacTaMu BpydHyio. IIoMCK B HUX OCYIIECTBJISAETCH CIIYCKOM IIO
JlepeBy KaraJjora:

* OmpefeNUB TEMY, 110 KOTOPO#l Oyaer BBINOJHATHCA IOHCK, OJIb-
30BaTEJib BBEIOMPAET COOTBETCTBYIOIIYIO pyOpUKY TeMaTH4ecKoro
Karasora;

® IPOYUTAB ONMCAHUSA CCBLIOK Ha OTKPBIBIIENCA CTPaHUIE, MOJIb30"
BaTeJ b MOXKeT MEpPeHTH II0 CChLIKe, COOTBETCTBYIOIIEH ero oxkujga-
HUAM; eCJId JKe HYXHBIX CCBLIOK HE obHapy)KuBaeTcd, TO MOMK-
HO YTOUHUTH TeMy H IOBTOPUTHL IOHCK B ATOH ke WIM APYroi
moucKoBO# ciy:xbe.

B 1994 roagy [Oesug duno v Oxeppu AHr 3 CtaHhOpPACKOro yHuBep-
cuteta (CLUA) NpeanpuHsmM nomneiTky ynopsaoHuTL HonbLUoe KONU4ecT-
BO HAKOMWBLLMXCS Y HUX CCbUIOK Ha pasHooOpasHbie uHpopMaLMOHHbIE
ucTodHukn. Tak nosBunacb uaes MCnosib3oBaHuA cneuvann3vpoBaHHOn
Gasbl AaHHBLIX 4NnA 3(MEdEKTUBHOINo novcka nHdpopmaumum B cetu. OyeHb
CKOPO CO3paHHasi umn cucrtemMa Yahoo! ctana cambiM MNONYASPHBIM U
NONHLIM MEePapXU4eckvM NpeaMeTHO-OPUEeHTUPOBAHHLIM nyTesoamnTe-
nem no WHTepHety. B Hawwu gHW — 3TO OAHa W3 Haubonee M3BECTHbIX
MOWCKOBbLIX CUCTEM.
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HeiicTBHe MOMCKOBBIX cucTeM, HCIONIB3YIOUIUX IIOMCKOBBIX DPOBOTOB,
OCHOBAHO HA IOCTOAHHOM, IIOCJIE/JOBATEIBHOM HM3YYEHHM BCEX CTPAHMUIL
BCexX caiToB BcemMupHO#M maytumsl. J[aa Kaskmoro AOKYMEHTa COCTABJIA-
eTCs ero NOMCKOBBIH 00pa3 — HaGOp KJIIOYEBHIX CJIOB, OTPaMAIOIINX
CoAepKaHue JTOro JOKYyMeHTa. B CBABM C NOCTOSHHBIM OOHOBJICHHEM
MH(OPMAINH NOMCKOBEIE CHCTEMBI IEPHOANYECKH BO3BpalianoTca K pa-
HE€ M3YYEeHHBLIM CTPaHULAaM, 4YTOOBI OOHADPY)KUTH W 3aperucTpUpoOBaThL
n3MeHeHUsi. MHDOPMAIUSA 0 KIIOUEBHIX CJIOBAX HCCJIeIOBAHHBIX TAKHUM
00pasoM CTpaHMI] COXPAHAETCH B IOMCKOBON CHCTEMe.

IIpn mocrymirerun 3ampoca OT HOJIb30BATENs IIOMCKOBAS CHCTeMA
Ha OCHOBAHMM HuMeloLedca B Hedl uHbOPManuu dopMmupyer cnucox
CTPpaHHUIl, COOTBETCTBYIOIIUX KPHUTEDUAM IIOHCKA. Haiinennsie noky-
MEHTEI, KaK IPaBUJIO, YIOPAAOYMBAIOTCA B 3ABHCHMOCTH OT MECTOINO-
JIOHEHMUsT KJIIYEBBIX CJIOB (B 3aroJIOBKe, B HaYae TEKCTa), Y4acTOTHI
UX NOABJEHUS B TEKCTe M APYTHX XapaKTePUCTHK.

Q PasnuyHbie nouckosbie cuctemsl, MCMOMb3YIOLME MOMCKOBLIX PoBOTOB,

UMEIOT CXOXYIO CTPYKTYPY, BKIIOMAIOLLYIO:

1) Mmoayne unaekcuposaHus, COCTOAWMIA U3 TPEX nNporpamm-po6oTos
(Spider unn «nayk» — ckayupaer BeG-cTpaHuubl; Crawler unm «nyTe-
LUECTBYIOLMIA Nayk» — [epexoauT no BCeM CCbUikaMm, MMeELLMMCS
Ha CTpaHuue, n WWET HOBble AOKYMEHThI, elWd He W3BEeCTHbIe No-
WCKOBOW cucteme; Indexer mnm «poBOT-MHAEKCaTop» — pa3busaer Ha
dparMeHTbl CTpaHWLbI, KOTOpPbIE CKavanu «Maykn», aHanuaupyeTt ux u
COCTaB/ISET HEKOTOPOE OMUCAHWE 3TUX CTPAHMLL):

2) 6a3y AaHHbIX — XpaHunviie npeacraBneHHbIX B ONpeaenéHHOM dop-
Marte BCex CkadaHHbIX M 06paboTaHHbIX MOAyneM WHOEKCUPOBaHUS
AOKYMEHTOB;

3) nouckossiii cepsep — cuctema BblAA4YN pe3ynbTaTtoB Mnovcka, onpe-
AENsioWas, Kakue CTpaHuubl U B Kakoi CTeneHu YOOBNETBOPSIOT 3a-
npocy nons3osarens.

Mowuckosas cuctema, nonyuus 3anpoc Ha MOWCK, aHanuaupyeT Ty WH-
¢dopmaumio, kotopas 6eina e NpouHaekcuposBaHa. C ogHOM CTOPOHBLI,
3TO NO3BONSAET CYLIECTBEHHO MOBLICUTL CKOPOCTb 06paboTkn NoMckoBoro
3anpoca. C Apyroil CTOPOHbI, pe3ynbTaThi NOUCKA HENb3s cyuTatb non-
HbIMU, T. K. HW OOHa NMOWUCKOBAs CUCTEMA HE MOXET 3arpysmTb B CBOWO
6asy naHHbIX UHOPMaUMIo 060 Boex 6e3 UckKnio4eHusa pecypcax. Kpome
TOro, pesynsTarbl NMoucka MoryT 6biTb OTYACTM yCTapeswmmMm — cutya-
unsi B ceTn UHTepHeT MeHsieTcs BbicTpee, Yem npoucxoanT obHoBNeHue
csefeHui B 6asax OaHHbIX MOWCKOBBLIX CUCTEM.

'mOpusnble NOMCKOBBIE CHCTEMBI COYETAIOT B cebe QyHKUMH cu-
CTEM, YHOPABIAEMBIX YeJOBEKOM, M CHCTEM, HCHOJB3YIOUIUX TOMCKO-
BEIX poOBOTOR.
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HecmoTpss Ha o6mue NOPUHOUNLI PaGoThl, IOMCKOBBIE CHCTEMbI
pasimyaloTes MO TAKMM XapaKTepHCTHKAaM, Kak: f3BIK 3alpoca, 30Ha
[OMCKa, IJyOMHA IOMCKA BHYTPH AOKYMEHTa, MeTOJ YHOPA/OUHMBAHWS
nadpopmanumn u ap. Ha NAaHHBIA MOMEHT CaMoil NONyJAPHOW B MHpe
HOMCKOBOi cueremoit sBasercs Google, a KpymHe#mei OTeYeCTBeHHOM
IIOMCKOBOIH cmcremoin — fHAexc.

B GOJLIIMHCTEE MOMCKOBBIX CHCTEM Deaji30BAHO TPH OCHOBHBIX
TUIIA [IOMCKA:

1) mouck mo J06oMy W3 CJIOB — pPe3yJbTaTOM ABIACTCH OTpPOMHBIT

CIIMCOK BCEX CTDAHMII, COAEPIKAIUX XOTs Obl OJIHO U3 KJIOYEBBIX

CJIOB; NpHMeHseTcs, KOTJa MoJb3oBarTe/b He YBEPEH B KJIOUEBBIX

CJIOBAaX;

2) mOMCK [0 BCEM CJIOBAM — B 3TOM PpexuMe dbopMuUpyeTCA CIIUCOK
BCEX CTPAHMIL, COAEPIKAINUX BCe KJIOUeBbie CJIOBa B J1060M T10-
pAKE;

3) momck TouHO mO (pase — B pesyJbTare cocTaBjsieTcs CIHUCOK

BCeX CTPaHMI, cojepriamux (pasy, TOYHO COBHAZAIONIYIO ¢ KJIO-

yeBOH (3HAKHM NpENWHAHUA HTHOPUPYIOTCH).

YroGel MOMCK CTaa 0ojee MPOAYKTHBHBIM, BO BCEX IOMCKOBBIX cu-
¢cTeMax IpeAyCMOTPeHBI ClelHaNbHble A3bIKA (opMUpOBaHMA 3ANIPOCOB
O CBOMM CHHTAKCHCOM. OTH A3BIKM BO MHOI'OM IIOXOXH. BueIACHUTH
0COGEHHOCTH OIPEeNeJEHHOTO A3BIKAa MOXKHO C ITOMOINBIO CIIPABOYHOM
CcHCTEeMBI, BXOAAIIEHl B COCTaB MOMCKOBOM MAaIIWHBI.

Hairaute uHdopmaumio o npasunax GopMupoBaHus NOWCKOBbIX 3arnpo-
COB B MOMCKOBbIX CuUCTeMax AHOEKC W Google. CpaBHute uX Mexay
coboin. Ykaxute obllee n pasnuuuns.

IIpumep. B a3bike 3amnpocoB HEKOH IOMCKOBOH MAIIMHEI AJs 000-
sHaueHns Jorudeckoit omepauuu WJIW MCIONB3YeTCs CHMBON «», a
s sormyeckoit omepanuu M — cHMBOJ «&». A3BecTHBI 3ampoOChl U
KOJMYECTBO HANZEHHBIX IO HUM CTPAHHIl HEKOTODOrO CerMeHTa CeTH
WurepHeT:

3ampoc Haiieno crpasui (ThiC.)
funexc & Google 145
Bing & Google 580
fAugexce & Bing & Google 85 n
(Anpexc | Bing) & Google x

)
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Yemy paBHO X, €CM BCe 3aIpPOCHI BHINOJHSAINCEH IpPaKTHUYECKH
OAHOBPEMEHHO, T. €. BO BPeMs BBINOJHEHHs 3alpOCOB HAGOD CTpaHwMI,
CoZiepKallluX BCe HCKOMEBIE CJIOBA, He HM3MeHHJICH?

o C nopobHBIMM 3amadyamMu BEI BCTpeYaJIuch B Kypce HHpoOpMaTH-
KU OCHOBHOM INKOJBI M 3HaeTe, 4TO MX YCJIOBHE MOMKET GbITh npesa-
CTaBJIEHO C MOMOINBI0 KPYrop Jilepa M 3alMCAHO HA A3BIKE TEOpUM
MHOJKECTB.

Ilyere 1, G u B — MHOMKecTBa CTpPaHHUII,
cozepskamux cuaosa fugexc, Google m Bing
COOTBETCTBEHHO.

Torna A NG — wMHOMXecTBO CTpaHWII,
COOTBETCTBYIOIIMX 3anpocy «fHHmexkce &
Google», u ero mommuocTs pasna 145 (TBIC.):
M N G| = 145.

Paccysxnaa anmamormuno, moxeMm zamu-
cats: [B N G| = 580, I~ B G|=85.

Tpebyerca maiiTu MOIIHOCTL MHOMKecTBA
(HuB)nG.

IIpeoGpasyem 10 BEIpa)kemme:
(HuB)mG=(HmG)u(BnG}.

B cnpasegnuBocTu raxoro npeobpasoBaHUA BRI MOJKETe ybeauTn-
cd, U300pasuB JIEeBYIO M NPABYIO 4acTu PaBEeHCTBA ¢ MOMOILBI0 KPYTOB
Jiinepa.

Cormnacnao OPUHINUINY BKJIYEHUH-UCKIIOYEHNH, IIa ABYX MHO-
axecTs mmeeM: |X U Y| =|X]+ Y] - |X A Y.

B mamewm cayuae momyyaem:

J(ﬂnG)u(BmG)|=|ﬂmG|+LBnG|-|(ﬂnG)n(BmG)[=
=ING|+|BNG|-|1nGn Bl =145 + 580 — 85 = 640,

HUrax, x = 640,

Kak 6bI TouHO HEH GBLT cocTaBIeH NOJTb30BaTEJIeM 3alpoc K MH-
(hOpMalMOHHOH CcHCTeMe, TOABKO Majas 4acTh U3 MNOJYYeHHBLIX II0
9TOMY 3alpoCy JNOKYMEHTOB OyaeT pejieBaHTHOM, T. e. COOTBETCTBYIO-
meil 3aMKCHPOBAHHOI B Bampoce nHpOPManMoOHHOH noTpeGHOCTH.

IlonsoTa MOMCKA — 3TO OTHOIIEHUE YHCJIa BBIJIAHHBIX peJIeBAHT-
HBIX NOKYMEHTOB K OOIIEMY YHCJIY pesleBaHTHBIX JAOKYMEHTOB, HUMe-
omuxea B 6ase NAHHBIX TOMCKOBOH cuceTembr. B uaease 3aTo YHCIIO
AO/KHO DAaBHATHECA 1; HAa NPAKTHKE MOMKET MOCTHUIATh 3HAYEeHUH
0,7-0,9.
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TouyHOCTH IIOMCKA — 9TO OTHOIIEHME YHCJa BBIJAHHBIX DEJIeBAHT-
HBIX JOKYMEHTOB K O0IIeMy 4YMCIy AOKYMEHTOB, BBIJIAHHBIX CHCTEMOM
MO AAHHOMY 3ampocy. SHaueHHe HTOTO IapameTpa Kojebiercsa OT 0,1
mo 1.

IlosHOTa ¥ TOYHOCTH ONPEJEJSA0T KadyecTBO WiaH 3(PPeKTHBHOCTH
MMOUCKA.

16.3. O pocroBepHOCTU MHPOPpMaLUN,
npeacrasneHHon Ha BebG-pecypcax

IMouck wuubopManuu B cerm HuTepHeT ypoben u mpoer, a ca-
MOe TJIABHOE — OH 3aHHMAaeT ropasio MeHbIle BpeMeHH, 4YeM IOXOX
B Gubnmoreky miau pabora ¢ APYrMMH HMCTOYHHKaMH HHQOpMAIAH.
Brarogaps dToMy B Hamm aHu VHTEepHET ABIAETCA CAMBIM IOIYJISpP-
HBIM MCTOYHMKOM MH(GOPMAIUK: UM IOJb3YIOTCA HE TOJLKO PAAOBLIE
rpaskaaHe, HO ¥ y4éHble, OMBHECMEHbI, TOCYAapCTBEHHbIE cJrysKaiue,
CIeIMAMCTEl PAa3HBIX obyacTell u cdep AeATEABHOCTH A pelIeHusa
CcAMOTO IIMPOKOr0 Kpyra mnpodeccuoHaJIbHBIX 3ajxat. U sto mpm TOM,
qro VIHTEepHeT ABJAETCA 30HOH CBOGOAHOTO AOCTYNA, B KOTOpOi ab-
COMIOTHO KayKJAbI MOMKeT He TOJBKO MCKaThb Ty WM HHYIO uHpop-
MAIMIO, HO M pasMemiaTh B Heil BCE, 4YTO COUTET BO3MOKHBIM. OTH
JaHHBIe HUKEM He KOHTPOJHUPYIOTCA M He MNPOBEpAIOTCH, a IO2TOMY
OHHW MOTryT OBITH HeZOCTOBepHBIMHE (cOAepiKaTh ycTapeBllue NAHHBIC,
onmboUYHBIE MM 3aBeJOMO JIOXKHBIE yTBEDPKAeHUA) U CYOHEeKTUBHBIMH
(oTpaskaTh JUUYHYIO TOYKY 3PEHMST aBTopa).

K naHHBIM, KOTODbIEé BBl IIOJYYHIN B pe3yabTaTe MOUCKA B HUnu-
TepHeTe, CHeNyeT OTHOCHTHCA KPHUTHYECKHM U NPeANpPHHUMATH IIard
JUIA TOro, 4TOOBI YOEAUTHCS B AOCTOBEPHOCTH MH(MOPMALMH.

PaccMOTpUM HEKOTOpBIe CIOCOOBI NPOBEPKH MHQPOPMALNH, IOXY-
yeHHOW B peayibraTe moucka B ceru MHTepHer.

1. BeIficHeHHMe pemyTalMH caiTa, Ha KOTOPOM pasMelleHa nadopMa-
s, TpeACTABIAIONias AJs Bac mHTepec. IIpoBepeHHbIE AaHHbLIC
nyoMuKyOT Oo(pUIMaNbHBIE CalThl IOCYAapCTBEHHBIX, KoMMepue-
CKMX, HAYYHBIX M APYIUX CTPYKTYP, ABJIAIOIIMECS NEPBOMCTOTHH™
xamu uHpopManuu. OTBETCTBEHHOCTH 3a JIOOYIO ony6JIUKOBaAHHYIO
pMu MHQOPMAIUIO HECYT Decypchl, HMMelollHe CBHAETeJIbCTBO O
perucTpanuu cpejicTsBa maccosoit mubopmanuu. Haberaror Heno-
cToBepHOiT MHMDOPMAIUHK M3BECTHBIE PECypChl, 3aHHMAaloOlie BBI-
COKHe MecTa B COOTBETCTBYIOIMX pedrTuHrax. llpeacrasieHue o
peryTanyuy caiiTa MOYKHO NOJYYUTH B TOM 4MCJIe M 110 MMEIOINM-
¢l B CeTH OoT3blBaM 006 aTOM pecypce.
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Ecan BeG-caiiT He obGiazaeT IIMpPOKOiX H3BECTHOCTBLIO, TO CJIeflyeT

o0paruTh BHHMAHWE HA CJEAYIOI[AE MOMEHTHI:

® VKasaHO JIM, IS KOO MNpeJHAa3HAYEH Pecypc M KaKoBa Lejb
ero CO3JaHus;

* HACKOJBKO DEryJIApHO OOHOBJAAIOTCA JaHHBIE Ha Beb-caiite; He
yerapesja ju uHbopmanus (y3HaTh AaTy pasMelleHUs MAaTepH-
ajon);

* He TPeOYIOT MM pa3paGoTYMKK BeG-CTPAHMIEI BBOJAA BAIIHX JIAY-
HBIX JIaHHBIX.

2. Ilonxyyenne undopmauun 06 aBTOPe NPEJACTABJIAIOIIEI0 WHTEpecC
Marepuana. Cieayer ybegurTses, uTo Ha BeO-CTpaHuIle NpHUBeIeHbI
AaHHbIe 00 aBTOpE, B TOM YHCJEe OIMMCAHUE ero KBaJTU(DHUKAIIUKA U
KOHTaKTHasA mHpopManua. MoXKHO NMONBITATECA HANTH U O3HAKO-
MHUTBCA C APYrMMH paboTaMu 3TOro aBTOPa, KOMMEHTADHAMH M
OT3bIBAMH YHTaTesJeil Ha ero paboTel.

3. Ilposepka akxTHyeckoro marepuana. JIoGuie (haxTHUecKue u cra-
THCTHYECKHE AaHHBIE MMEIT MCTOYHHUK. XOpPOIIO, €CJH CChLIKH
Ha aBTOPUTETHBIE MCTOYHUKH MMEIOTCA HA CTPaHUIAX 3aMHTEDeco-
BaBIIero Bac caiita. Eciou Takux cebuIok HeT, TO HAHHBLIE MOXKHO
BBIGOPOUHO CBEPUTH € OMDUIHATBLHBIMY HCTOYHIKAMM caMocToA-
TeabHO. Eciu oGHapy)uTcs, uTO KakMe-TO NaHHBIE He corJacy-
IOTCA C NaHHBIMH O(QUIUANBHBIX MCTOYHHMKOB, TO W OCTAJIBHOMY
MaTepuajay TakiKe He CTOUT H0BEPATH. XOPOIIO, eCHH AaHHBIE
HOAAIOTCA C DA3HBIX TOYEK 3PEHMA, €CIH OHH COTJIACYIOTCH C TeM,
9TO BBl M3y4aju B IIKOJE WM y3HAIU U3 APYTUX HCTOYHUKOB.

Heobxomumo uérko npexcraBiaTs cefe, YTO MMEHHO BBl HIeTe,

W TNPOBEPATH BCe BaKHble AaHHbIe, HaljaenHble B WHTepHere. Ecom
B pe3yJbTaTe IOMCKA BBl He HAILIM HHU OJHOIO MOAXOAAILErO JOKy-
MeHTa, HYKHO:

¢ HIPOBEPUTE NPABUJIBHOCTE HANMCAHUA KJIOUYEBHIX CJIOB;

¢ HPOBEPUThH NPaBUJIbHOCTh MCHOJL30BAHUNA JOTHYECKUX CBSA30K;

¢ moxoGpaTh Gosiee yAauHEIE CHHOHHMBI;

¢ M3MEHHUTH JIOPHKY B3ampoca.

CAMOE [IJTIABHOE

BebG-ctparuna ¢ Touku 3peHNs1 eé paspaboTuuKa — 3TO daia, co-
AepaKamuii coGCTBEHHO TeKCeT, Hecymuil OIpeieIEHHYI0 UH(POPMATIHIO
AJIA NOJB30BATENA, U CAy:KeOHYI0 HH(DOPMALHUI IS Opaysepa (Tarm
pasmerkn) Ha s3sike HTML (anrsi. HyperText Markup Language —
A3BIK PAa3METKH T'HIEepPTEKCTA).
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HTML — oaue u3 BebG-cTaEaapTOB, II0 KOTOPBIM paspabaTniBa-
I0OTCA CcaiThl BO BcéM MuHpe. Emé ogHHMM M3 TaKMX CTAaHIapTOB AB-
agerca texsosorua CSS (amra. Cascading Style Sheets — kackan-
Hble Tabaunel cruieid) — GopMajbHbIH A3BIK ONHCAHHUA BHEIIHEro
BHU/Ia JOKYMEHTA, COCTABJIEHHOTO C MCIOJIb30BAHMEM fA3bIKa Pa3MeTKH.
Texuomorua CSS nospoisdeT NPUHIMIIKAJILHO PA3/ie/IUTh COAEpPKaHHUE
M IpejCTAaBJIeHUWe JOKYMEHTA: ONMCAHWE COAEP:KAHHA M JIOTHYECKOU
CTPYKTYpPBI Be6G-cTpaHuibl mpoussogutesa ¢ nomomsio HTML mim apy-
I'MX f3BIKOB Pa3MeTKH, a ONUCcaHue BHEIIHEero BHUAa Bed-CTPaHUIIBI
npousBoAuTca ¢ nomolnbio CSS.

Beb-cTpaHuUNOBl IIpeAHA3HAYEHBI AJIA BOCIPOM3BEJEHHUSA Ha CAMBIX
pasHBIX JKpaHaX CaMbIX pPasHbBIX KoMmubioTepoB. Iloaromy OHM He
AMEIT «3KeécTroro» (opmaruposanus. Odopmienue BeO-CTpaHMIIBI
BBINIOJTHAETCA HEIMOCPEJCTBEHHO BO BpeMsA e€ BOCIDPOU3BEJEHUA HAa
KOMITbIOTEpe KJHMEHTA B COOTBETCTBHM € HACTPOMKAMH HCHOJIb3YyeMO-
ro dpaysepa.

IlouckoBasA cucTeMa — BTO NPOrPaMMHO-AIIapaTHBIM KOMILIEKC,
IpefHA3HAYEHHBINH AJA HoMcKa HHGOpMaUuK BO BecemupHOil nayTh-
He. IlouckoBasg MalIuHA — IMIPOrPAMMHAS YACTH IIOMCKOBOM CHCTEMBI;
KOMILJIEKC MpPOTpaMM, NpeAHA3HAYEHHBIX MJIA IOMCKA MHpOpManuu.

ITo npuHIUANY AeWCTBUA PasnuyaloT TaKHe THIbl ITOMCKOBBIX CH-
creM, KaK: MOMCKOBBLIE KATAJIOIH, YIPaBjsgeMble UeJOBEKOM; CUCTEMBI,
HCIIONB3YIONIHEe MOUCKOBBIX POGOTOB; I'MOpPHAHEIE IIOMCKOBBIE CHCTEMBI.

HeobxoaguMo Y6TKO MpeAcTaBaaTh cebe, UTO MMEHHO BBl UIeTe, U
POBEPATH BCe BaykKHBIE AaHHbIEe, HalzenHsle B MaTepHere. OCHOBHBI-
MU clriocofaMy IPOBEPKH HaMJAeHHON WH(OpPMaNuU SABIAIOTCHA: BbICHE-
HUe pernyTamu| caiita; nmosaydesue mHpopManuu o6 aBTope Marepua-
Ja; TIpoBepKa (haKTHUECKOTo MaTepuasa 10 JAaHHBIM U3 aBTOPUTETHBIX
MCTOYHUKOB.

Bonpocbl U 3apaHus

1. Yro mpezcrasisier coboii BeO-cTpaHMIA C TOYKH 3PEHUA I10J1b30-
BaTeJd M C TOYKM 3peHHsi eé paspaborumka?

2. B yém, mo BamieMy MHEHHIO, COCTOHUT OJHO M3 OCHOBHBIX OTJIH-
yuii BeG-CTPAHUIBI OT OOBIYHOIO TEKCTOBOrO NOKyMeHTa?

3. Komy npumaanexutr upgea runeprexcra? IloaroroBbre KpaTKoe
coobuieHne Ha 3Ty TeMy.

4. HazoBuTe [BA OCHOBHBIX BebO-cranmapra. [lia uero mnpeasHasHa-
ueH KadKJbli U3 HUX?

5. Kakue criocoObl MOMCKa AOKyMeHTAa BO BceMHMpHOM mayTHHE BaMm
H3BECTHBI?
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6. Uro Ttaroe momckoBasa cucrema? UYTO TaKoe IOMCKOBaA MalnuHa?

7. Kakne TUILI MOMCKOBBLIX CHCTEM MOJKHO BBIJEGIHTHL B 3aBUCHUMO-
CTH OT NPUHIHIA UX AeicTBHA?

8. ITouemy, ecnm MBI He MOMKeM HaWTH 4TO-TMOO B OAHON MHOMCKO-
BOW cHCTeMe, MMeeT CMEICJ IOMCKAThH HYIKHBIH MaTepuay B ApPY-
rou?

9. Moxker M cOyYUTBCA TaK, UTO IIOMCKOBAasg cCHCTeMa HalAér mo-
KYMEHT, KOTOPBIA He cylecTByer?

10. B rabiune npuBeAeHBI 3ampochkl K IOMCKOBOMY cepBepy. lias
ofosHaueHus Jjorudeckoit omepammu HWJIM B 3ampoce MCIOJb3Y-
eTcsi CMMBOJ «|», a Ans Jormdeckoit onepanum U — «&». Pac-
IIOJIOKUTE HOMEpAa 3alpoCOB B MNOPSAAKE BO3PACTAHHA KOJHUYECT-
Ba CTpPaHWI, KOTOpble HANJAET IOUCKOBLIH CEpBEpP IO KasKJoMy

sampocy.
1 | opunrep | ckanep | monuTOp
2 | mouurop & mnpunHTEp
3 | npunrep & cramep & MomUTOD
4 | npunrep & ckamep & MOHHTOD & KOJOHKHU
5 | npunrtep | ckamep
6 | npunrep | ckanep | monuTop | KOMOHKM
7 | (monurop | npunrep) & (npunTep | cxamep)
8 | (momuTop | cramep) & mpuHTEp

o 11. MizBeCcTHEI 3anpOCHI M KOJWYECTBO HAWJEHHLIX 1O HHUM CTDaHHUIIL
HEKOTOPOro cermenTa cetu WMHTepHeT:

Haijigeno crpammy (ThIC.)
3ampoc
1 2 3 4
SAunexc | Google 900 1300 750 x
Bing | Google 700 1400 ¥ 2000
fnmexc | Bing | Google 1200 x 450 2500
(Augexc & Bing) | Google x 1600 1100 500
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12.

13.

14.

15.

16.

17.

18.

Yemy paBeH X, €CIM BCe B3alpOChl BHINOJHAIHCH NPAKTHUYECKH

OJHOBPEMEHHO, T. €. BO BpeMs BBIINOJHEHHUs 3alpocoB HabOp

CTPAHHULL, COAEPIKALIUX BCE MCKOMBLIE CJIOBA, HE U3MEHMJCHA?

3Has, YTO TakKoe TOYHOCTh HHpoOpMamuu, JaiiTe omnpeieieHue

NAapHOMY HOHATHIO «WH(MOPMAIMOHHBIA IITYyM».

3Has, 4YTO TaKoe IIOJIHOTAa wuHHQMOpPMALUM, JHaliTe oIpeJeleHUe

IapHOMY MOHATHIO <«IOTepH HH(GOPMAIHAH».

Kakas wunbpopmanusa HaseiBaercsa peJsieBanTHoU? Kak cBsa3aHbI

MOJHOTA M TOYHOCTH ¢ KadecTBOM (3((EeKTHBHOCTHIO) HMOUCKA?

Mo:xHO 1H 0E30roBOPOYHO AOBEPATHE TAKOMY IONYJIAPHOMY pe-

cypey, kak Buxkunegus?

Kro tmakme OGuorepnr? MoskHO 11U Ge30roBOPOYHO JOBEPATH Iy0-

JUKyeMoi uMH uHpOpManuu?

B uém cyTh OCHOBHBIX CIOCOOOB HPOBEPKU JOCTOBEPHOCTH MH-

dopmamuu, HagenHou B ceru MuTepHeT?

Haiizure B ceru WHTepHeT He MeHee TPEX aBTOPHMTETHBIX MCTOY-

HHAKOB, coaepykamux wuHGOPMANUIO IO OJHOH M3 CIeAYIOIIHUX

TEM:

* «CucTeMbl MCKYCCTBEHHOIO HMHTEJJIEKTA M MAIIMHHOEe ODyueHHe»;

¢ «IIpUHIUOBI NOCTPOEHUS U DPEJAKTUPOBAHHA TPEXMEPHBIX MO-
Jesei»;

» «IIpemcraBjieHNe O CHCTEMAX ABTOMATHU3MPOBAHHOIO IPOEKTH-
POBAHHA».

Ilouemy BBl cuuTaeTe, 9YTO TUM HCTOYHMKAM MOYKHO JOBEPATH?

Ha ocHOBe HaWJeHHLIX MATEpPHAJIOB I[OATOTOBbTEe HeDOJbIIOE CO-

ob1leHre 0 BEIODAHHOH TeMe.

JononHutenbHble Marepuvansl K rnase CMOTpUTe B aBTOPCKOW mMacTtep-
CKOW.

EJE

227
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OCHOBblI COLMAJIbHOW
NMHDOOPMATUKU

WadopmaTuka uaydaer mHGOPMAIMOHHBIE NPONECCHI, IPOTEKAIO-
e B CHCTeMaxX caMo# pasHOW IPUPOJBI: TeXHHUYECKHX, OHOJOTrHMYe-
CKHMX, COIMAJBHEIX. B mocaennue pecaruieTus Bcé OoJbllee 3HaYe-
HHMe npuoOpeTarT MH(MOPMANHMOHHBEIE IPOLECCHI, XapaKTepHu3yIoluecs
IIUPOKOMACIITAOHBIM IIPHMeHeHNeM HWH(DOPMAIIMOHHO-KOMMYHWKAIMOH-
HbBIX TexHosorui (MKT) Bo Bcex chepax conmanibHO-9KOHOMHYECKOI,
IOJIMTHYECKON ¥ KyJbTYpHOH KusHH obmecrsa. Illupokoe m moBce-
mectHoe npuMmeHenne UKT oxaswiBaer Bcé GoJiee CHIbHOe BJIHAHHE HA
JKUBHBb KaM/JI0ro OTHeNBHOTO YelloBeKa M 00IecTBa B IIEJIOM.

CounansHan wuHdpoOpMaTMKa — OTO Hayka, M3ydaloWas KOMIIEKC
npo6nem, cef3aHHbiX C MHPOPMALUMOHHBIMK Mpoueccamu B obliecTse
(counyme).

Mbl paccMOTPHM KJIIOYEBBIe MOHATHA COIUANBHONR MHPOpPMATH-
KM — HH(pOpPMaNMOHHOe 006ImecTBO, WHMOPMAIMOHHBLIE PEeCYpChI, WH-
(hopManmoHHOE NpaBO, & TAKIKE TECHO CBA3AHHOE C HUMH TMOHSTHE
UHQOPMAaIMOHHOM 6e30IacHOCTH.

§ 17
NndopmaumoHHoe obLiecTBo

17.1. Noxstue mHpopmaumoHHoro obuiecrea

W3 kypcoB mcTOpMH u OOIIECTBO3HAHMSA BaM HM3BECTHO, YTO UEJIO-
BeueCKas IMBUJIH3AIMUA B CBOEM DasBUTHM IIPOIILIA UepPe3 HECKOJLKO
COLMAJIbHO-DKOHOMUYECKHUX craguii (puc. 5.1).




UudopmaumoHHoe odbuecTBo § 17

B
WHdopmauvoHHoe e
> MNoct- 0611eCTBO
b
P WHaycTpuansHoe nmgg;r:mzuoe
ArpapHoe obuwecTso
3Ttan oxoTsl obwectso

v cobuparenscTea

Puc. 5.1. ConmanpHO-3KOHOMHYECKHE CTAAUHM pasBUTHA obmecrsa

OnHUM U3 KPUTEPUEB, ONpPeAeAIINM CTaguio OOIEeCTBEHHOI'o
pasBUTHA, ABJAETCH XapakTep TPYJOBOH [NeATeIbHOCTH HACEJIeHUA.
Tak, Ha srane arpapHoro obmiectea OoJibllIasg YacTh HACEJEHHS 3aHATA
B CEeJIBCKOM XO03AHCTBE; B MHAYCTPHAIBHOM O0IecTBe 0oJiee MOJOBHUHBI
HaceJIeHUs 3aHATO B chepe IPOMBIILIEHHOTO IPOM3BOJCTBA; IMOCTHH-
IycTpUaNbHasl CTajud PasBUTUA 00IIecTBa XapaKTepH3YyeTcA TeM, UTO
oosee 50% Hacenenmsa saHaTo B cepe ycayr. O nepexoje Ha CTALUIO
nHPOPMAIIMOHHOrO OBIIecTBa MOMKHO TOBOPDHTH TOrjAa, Korga OGosee
TIOJIOBHHBI HaceleHWsA 3azeiicTBoBaHo B cdepe HHOOPMAIHOHHO-UH-
TeJIJIEKTYaJIbHOI'0 TIPOM3BOACTBA M YCJYT.

UndopmaumoHHoe obLiecTeo — HOBas vcTopudeckas ¢asa passuTvs 0
UMBUAM3ALIMW, B KOTOPOW MasHbLIMW NPOAYKTaMU NPOW3BOACTBA SBNSIOTCS
MHDOPMaLUMA U 3HAHWUA.

B 2000 r. B OkuHaBe BOCEMb KPYIHEHINHUX ITPOMBIIIJIEHHO pas-
BATHIX cTpaH mupa (Bemukobpuranusi, epmanus, Hranua, Kanaja,
Poccusi, Coenunénnsie Illrarel Amepuru, Ppannusa, fmonmsa) npu-
Haau XapTuio rIo6anbHOTO MH(MOPMAIMOHHOrO 00IIecTBa, B KOTOPOM
ollpefieJieHbl TPHOPHUTETHLIC HANPABJIECHNSA JeATeIbHOCTH, CIOCOOCTBYIO-
mue BXOMJEHUIO roCyAapcTB B MH(POPMAIMOHHOE O6IIecTso.

Tax, 8 Xaptun nogdépKuBaeTcsd, UTO:

® «Bce JIIOIWA IOBCEMECTHO, 0e3 HMCKJIOYEeHUA HOJKHBI NMEeTh BO3-
MOXKHOCTEH TIOJIB30BATHCHA MNPEUMYIIECTBAMU TUIo0aIbHOTO0 HMHGOD-
MaIUOHHOTO O0IIecTBa»;

* «uH(pOPMAITHOHHOE O0IIECTBO, KaK MBI €ro IpPeJCTaBJIsieM, II03BOJIH-
eT JIOAAM IIHpEe HMCIOJb30BATH CBOM IMOTEHIMAJ M PeaJu30BBIBATH
cBOM ycTpemyeHuA. JJIs 9TOro Mbl JOJIKHBI CHeJIaTh TaK, YTOOBI
nHGOPMAIMOHHBIE TEXHOJOTHH CIYKHJIN JOCTUKEHHIO B3aNMOJO0-
MOJIHAIOIIMAX Ieaeil obecliedeHUs YCTOMYMBOIO 3KOHOMHYECKOIO pO-
CTa, TIOBBIIIEHUS ODIIECTBEHHOro 0OJArOCOCTOAHHA, CTHUMYJIHPOBAHUA
COI[MAJILHOI'O COIJIACHA W TIIOJHOM peanus3aluy HX MNOoTeHuHala B
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00JIaCTH YKpeIUIeHUs JeMOKpPaTHM, TpaHcmapeHTHoro!) m orsercr-
BEHHOI'0 YIpPAaBJeHUsd, MEXIYHAPOJHOTO MHpa M CTAGHIBLHOCTH».

OsHakombTeck ¢ OkuHasckon Xaprtuern (www.iis.ru/library/okinawa/
charter.ru.html). Hasosute wu3nNoOXeHHbIe B HeW NPUOPUTETHbIE Ha-
npaBneHus OeATensHOCTW, CnocobCTBYOWME MNPOUEccy pasBUTUS WH-
¢dopmaumoHHoro obuiecrtea.

HO

B pamxax Bcecemupnoit Bcrpeun (BecemupHOro camMMmTa) Ha BBIC-
meM YpoBHe 0o BompocaM wHHGopManuoHHoro obmecrsa (Hlemesa,
2003 r. — Tynuc, 2005 r.) 6bIM cHOPMYJAMPOBAHBI NPUHIIHIBI 110~
CTPOEHUA MHMOPMAIIMOHHOrO 00IIecTBa.

OsHakombTech ¢ [eknapauveidn NpUHUMNOB MOCTPOeHUs WHdopMauu-
OHHOro obuwecTtsa (www.un.org/ru/events/pastevents/pdf/dec_wsis.
pdf). loaroToBeTE nNpPe3eHTauMIo, PAaCKPLIBAIOWLYIO CYTb KaXA0ro us
M3N0XEHHLIX B HEW MPUHLMNOB,

HO

MoO2KHO BBIZCJHUTEH CIEAYIOIIME OCHOBHBIE 4epTHl HH(MOPMAIMOH-
HOTO ofiiecTBa:

¢ yBeJMUYEHHEe pOoNM WH(MOPMAIMM M 3HAHMN B 3KH3HU obOIlecTBa:

® BO3pacTaHue 4yucja JIoAeH, 3aHATHIX B chepe MHPOPMAIIMOHHBIX
1 KOMMYHWKAIIMOHHEIX TEXHOJIOTHI, POCT NOJH MHMOPMAIIMOHHBIX
OPOAYKTOB M YCJIYr B BAJOBOM BHYTDEHHEM NDPOAVKTE:

* mupoxkomacmrabHoe ucnosabzopanue MKT Bo Bcex cdepax comm-
AJTbHO-9KOHOMHUYECKOM, IOJUTUYECKOH M KYJIbTYDHOH KHU3HU 00-
II1eCTBAa;

¢ cosjgaHue riaodaJIbHOr0 MH(POPMAIMOHHOTO MPOCTPAHCTBA, obecreuu-
Bawoulero: addexkrTuBHOe MHPOPMAIMOHHOE B3aMMOJeHcTBUe JTIOHeit;
MX AOCTYIl K MUPOBBIM MH(MOPMAIMOHHBIM DPECypcaMm; yAOBJeTBOpe-
HHe UX IoTpeOHOCTel B MH(MOPMAIMOHHBIX MPOAYKTAX U YCIYrax;

¢ pasBATHe HMHDOPMaINMOHHOW DKOHOMHKH, 3JIEKTPOHHOIO IIPABH-

TEeIbCTBA, JJIEKTPOHHBIX COIMAJIBHBIX CeTeit W Jp.

W paseuThie, ¥ pasBUBAIOLIMECS CTPAHBI B PA3HOHW CTENEHM IIPO-
ABHHYJHCBH II0 NYTH K HMH(pOpManmumoHHOMY o00mecTBy. IIpuHATO CumM-
rarb, yro CIIA szaBepmiar B menom mepexon K HHOPMAIMOHHOMY
obmecrey ¥ 2020 roay, flnoHusa u GOJBIIMHCTBO CTPaH 3amamgHON
Esponer — k 2030-2040 rr.

17.2. UHdopmaumnoHHble pecypcbl, NPOAYKTbI U YCAYru

Yesnoseyeckoe OOINECTBO II0 Mepe CBOEro DPA3BUTHUS OBJIAAEBAJIO
He TOJBKO BELIeCTBOM M BHeprueil, Ho m mHpopmanueit., C Teyenuem

1) Tpamcnapéurusiii — mnpospadHbIif, OTKPBITBEIH, He COZepIKAIlHil HeZOMOJBOK M
CEeKPEeTOR.




UudopmaumonHoe obecTeo

BpPeMEeHM HaKallJIMBAJIUCh HMH(OpPMAaIMOHHBIE PECYpPChl, SABIAIOMIHECH
CerofHs CTPATern4eCKMMM, AHAJIOMYHBIMH 110 3HAYMMOCTHA pecypcam
MaTepHAIbHBIM, CHLIPBEBLIM, YHEPreTHUYEeCKHM, TPYZOBBIM M (PuHAHCO-
BbIM. Becé Bospacraioimas poJb HHMOPMAIMOHHBIX PEcypcoB — OJHA
U3 Ba)KHEMIIMX TEHJAEHIIW 00IIeCTBEHHOIO PA3BUTHHA, COIPOBOMKIAIO-
mias nepexon K MHGOPMAIMOHHOMY OOIIeCTBY.

CoBOKYNHOCTL BCei MHGOpMauUK, HaKonJIeHHoW 4enoBe4yecTBOM B Npo-
Luecce pasBUTUA Hayku, KynbTypbl, 0Opa3oBaHus W NpakTUHeckon aes-
TENLHOCTU N0AEeN, Ha3bIBAIOT MHPOPMALMOHHBIMU pecypcamu.

Hadopmanus, cojepKaiiascsa B rocyJapCTBeHHBIX MH(MOPMAIUOH-
HBIX CHCTEeMax, a TakyKe WHble HMeIIuecsd B PacCIopsKeHUH Irocy-
JapCTBEHHBIX OPraHOB CBeNEHHs M JIOKYMEHTHI SIBJISAIOTCA rocyaapcTt-
BeHHBIMM MH(GOPMAIMOHHBIMU pecypcamul).

Tocynapcreensbie MHGOPMAIMOHHBIE DPECYPChl MCIOJIB3YIOTCHA AJId
pellleHusA 3ajad TOCYAAPCTBEHHOTO yIIpaBJeHUs, OOecIeYeHHs IpPaB |
GE30IMACHOCTH TPaK/JaH, NOAAEDIKKH COIIAAIbHO-9KOHOMHUYECKOT0 pas-
BUTHSI CTPaHBI, PA3BUTHS KYyJBTYypbl, HAyKH, 00pasoBaHus MU T. J. 3Ha-
YHUTEJIBHAS YACTH TOCYAAapCTBEHHBIX MH(MOPMAIMOHHBIX PECypcoB CKOH-
HEeHTpUpOBaHa B (DeAepaJbHBIX TOCYAApPCTBEHHBIX HMH(POPMAIMOHHBIX
cucTeMax, peecTp KOTOPLIX pasMelleH Ha caiite rkn.gov.ru/it/register.

Muorue rocyapcTBeHHbIle MHGOPMAIMOHHLIE CHCTEMBI OPMEHTH-
poBaHBI HAa BHEIIHEro nojpsoBaresnd. K TakuM cucreMaM MOMHO OT-
HEeCTH:

» pubamoreunyio cerb Poccuiickoit ®Pemepanuu;

o Apxwusnbiii doHa Poccuiickoit ®ejepanuu;

® TOCYAApCTBEHHYIO CHUCTEMY CTATHCTHKI;

* TOCY[AapCTBEHHYIO CHCTEMY HaydYHO-TeXHUYeCKOHl HMHpOpManuu;

* rocy/lapcTBEHHYIO CHCTEMY NIpaBoBOil MH(pOpPMAIMH;

e cucreMy WHGODMAIMOHHBIX pECypCOB OPTaHOB TOCYAapCTBEHHON

BIACTH # JP.

Paccmorpum Gosiee moapoOGHO mepBble ABe U3 HUX.

Bubauoreunas cerb P® Brmiouaer cseimme 150 Teic. OHOIHOTEK
deaepasbHOro, PerHoHANBHOTO ¥ MYHUIMIANBHOrO ypoBHeil. B 6ub-
JIUOTEeKaxX XpaHWTcsa WH(pOpMAanus, HpeJcTaBleHHas B BHJAe pasjuy-
HBIX OTEUECTBEHHBIX M 3apybesKHBIX M3JaHWil, OXBATBIBAIOIasl BCe Ha-
IpaBJieHUsi, TeMBl W OTPACJH 3HAHMI. ITO COTHH MMJIIMOHOB eIMHMIL
xXpaHeHusi. B mociefHHe rogbl B OuOJMOTEKAX AKTUBHO CO3AAIOTCH

1) depgepansuniii 3akoH «006 wHGOpManmu, MHGOPMAIMOHHBIX TEXHOJOIHAX W O
3amuTe MHOPMAIHHA».
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Masa 5. OcHOBBI counanbHoOn MHPOPMATUKMK

9JIEKTPOHHBIE KAaTaJIOTH, JApyrue OmOiamorpadmuyueckme u pedeparus-
Hble 6a3bl JJaHHbIX, OPraHHU3YeTCs AOCTYIl UYHUTATENell K 2JIeKTPOHHBIM
u3laHuAM H pecypcam ceru Hurtepner.

ApxusHblit ¢Gona Poccuiickoit ®epepaniid — 9TO HMCTOPHYECKH
CHOMKHMBIIAACA ¥ IIOCTOAHHO IIONOJIHAIOIIAACH COBOKYITHOCTD IIOJIeKAa-
IUX [IOCTOIHHOMY XpaHeHHIo JokyMeHToB. O06Bém ApxusHOro (posjga
Poccuiickoit Penepanuu cocrasasier Gomee 500 MuH. e MHUI, XpaHe-
HUA, IPefCcTaBIeHHBIX HA PASHBIX HOCHUTENAX,

Ouudposka apXMBHBIX JOKYMEHTOB M CO3JaHHE COOTBETCTBYIOIMAX
HH(POPMAUMOHHBIX CHCTEM OGECHeYMBAIOT AOCTYN K HHUM IIHPOKOTO
Kpyra noas3oBateseil. Hampumep, onudposka AoKyMeHTOB 0 Benmkoit
OreuecTBeHHOI BOiHe, xpaHamuxcsa B IlenTpanbHOoM apxuse MunOGO-
poabl P®D, IleHTpatbHOM BOEHHO-MOPCKOM apxuBe MuHOGOpOHBI Pd,
Poccwmiickom rocyaapcrBeHHOM BOeHHOM apxuse, I'ocyzapcTBeHHOM ap-
xuBe P® u ero pervoHajbHBIX OTAENEHUAX, YIIPABICHUH Muno6opo-
Hbl P® 10 yBeKOBEeYEHHMIO NAMATH HOTHOIINX TIPH 3aliuTe Oreuectsa,
nO3BOJIMJIA cOOpaTh B €MHYI0 HH(MOPMALMOHHYIO CHCTEMY JOHECEHUS
GoeBbIX HacTeli 0 Ge3BO3BPATHBIX IIOTEPAX, APYrMe APXUBHEIE HOKY-
MEHTBI, YTOUHAIINHE I0Tepn (IOXOPOHKH, AOKYMEHTBI T'OCIHTAJeH
U MeAcaHbaToB, TpodeiHbIe KAPTOYKM COBETCKHX BOEHHOIMJIEHHBIX
HT.[4.), & TaKXKe NACIOPTa 3aXOPOHEHUH COBETCKHUX COJAAT W otu-
nepos. B pamrax mpoekra orckamuposaHo Gosee 16,8 MiuH aMCTOB
APXUBHBIX NOKYMEHTOB M CBBIIIE 45 ThIC. ITACIIOPTOB BOMHCKHX 3a-
XopoHeHu#. B pesyabrare 6bu1 cosgan OGOGMISHHBIH GAHK AAHHBIX
«Memopuan» (www.obd-memorial.ru). Bel MokeTe 03HAKOMHUTHCSH ©
PeaIbHbIMU JIOKYMEHTaAMH, CAaMOCTOATEJHHO IPOBECTH IMOMCK IPOMAB-
muX 6e3 BECTH WM YTOYHHTL MHGOPMALMIO O MOTMOIINX B TOIBI
BOHHBI (puc. 5.2).

Ycmanosums cydsby PacwmpeHnHsin nowck  MabpanHoe O6partHan ceAshk

Dammn

s Hmna OmecTBO
_

lpusep: Cusmonos Mpusep: Awamonsesuy

Nog powgenmn 3naHne

MNpumep: 1901 lpumep: mn. neume:

Puc. 5.2. Tlouck B O6obménnom Ganxe ganHBIX «MeMopua»




UudopmaumoHHoe obuecTso

IlepenecéHHble HA BIEKTPOHHBIE HOCHTENN HH(POPMALMOHHBIE pe-
cypchl NIpuoOpeTamT KauecTBEHHO HOBOE COCTOAHUE, II03BOJIAONIee
co3zaBaTh Ha MX OCHOBe pasHooOpasHble MH(MOPMAIMOHHBIE HNPOJAYKTHI.

MHdopmaLMOHHbIA NPOAYKT — WHpOpMauus BCcex BWUAOB, Nporpamm-
Hble NpoaykThi, 6a3bl AaHHbIX, NpejcTasneHHble B popme ToBapa, T. €.
CO30aHHBIE C UENbIo Npoaaxy 3a AeHbrn unum obmeHa Ha apyrue npo-
AYKTbI.

WrdopMannoHHble TPOAYKTHI OTJMYAIOTCA OT APYTHX HPOAYKTOB
TEeM, 4TO:
1) coxpaHAIT COAepIKaIylocad B HUX MH(OpPMaNuio, HE3aBHCUMO OT
TOTO, CKOJIBKO pas OHa Oblja HCIIOJIb30BaHA;
2) co BpeMeHeM MOryT TOTepAThH CBOIO I€HHOCThH, HaAlpUMep, B CBA3M
¢ moTepeil aKTyaJbHOCTH COAep:Kalieiics B HUX HH(popManum;
3) o MOryT OBITH IIPEACTABJIEHBI B pasHOU (opme, ¢ Y4€TOM BO3-
MOXKHOCTEH HJIM HpeANouYTeHHi norTpeduresei;
4) TpebyloT 3HAYMTENbHBIX 3aTpaT Ha NPOM3BOJACTBO M HE3HATHTEJDH-
HBIX TI0 CPABHEHWIO C HMMM 3aTpaT Ha THpa)XKHpOBaHUeE.

UndopmMaumoHHas ycnyra — [eiiCTBUS, HanpasieHHbIe Ha yAOBNeTBO-
peHve MHPOPMALMOHHOW NOTPEOHOCTU nosnb3osarTens nyTém npepocras-
neHus MHOOPMaUMOHHOTO NMPOoOAYKTa.

XapakrepHas depra WH(OpMAIUOHHOrO obmecrsa — IOABJIEHNME
pPa3BUTOr0 PBIHKA MH(MOPMAIMOHHBIX PECypCOB H YCJIyT (puc. 5.3).

—i HayyHo-TexHu4yeckana NpoayKums

_[ Henosasi nidopmaums J
PLIHOK
MHGOPMaLMOHHBIX _—r MoTtpebutensckasn nHdopmauuns |
pecypcos
nycnyr
Yo —r Ycnyrvu o6pasosaHuna l
|| Obecne4ynsaloume MHPOPMaUNOHHBIE

CUCTEMbI U CPeAcTBa

Puc. 5.3. Crpykrypa peIHKAa MHOOPMANMOHHBIX DPECYPCOB M YyCIyr




maea 5. OcHOBbI coumanbHOn MHPOPMATUKK

CooTHecuTe cneaylowme MHGOPMaUMOHHBIE PECYpPCbl U YCAYIU C Cek-
Topamn MHGOPMAaLMOHHOIO PbIHKA:

* cucrtemHoe MNO; ® HOBOCTHasa wHdbopmauus;

® npwuknagHoe [10; ¢ BCEBO3MOXHbIE pacnucaHus;

® BNEeKTPOHHbIE y4ebHWUKM; ® pesepBupoBaHue BuUNeToB u

® passBuBalOLLME KOMMbIOTEPHbLIE MECT B FOCTHMHULAX;
WUrpbi; 3aka3 TOBapoB WU YCAyr;

® KOMNbIOTEpPHbIE ODy4alowme u nposeneHne GaHKOBCKUX
KOHTPONMPYIOWWE CUCTEMBbI; onepauwin;

* 6upxesan un cduHaHcoBas UHGOpP- NPOU3BEAEHUA XYOOXECTBEH-
Maumns; HO nuTepaTypbl;

® crartuctuydeckas uHdopMauns; KUHODUNBEMbI;

® Kommepyeckas uHdopmaums; ® My3blka;

¢ npodeccuoHanbHas mHdopmaums; Urpol.

¢ Hay4yHO-TexHuM4yeckas MHPOPMaLMS’

17.3. UndpopmaTnsauus obpasoeaHns

ITo mepe mpojBmkeHUst K MH(DOPMAIHOHHOMY obmiecTBy Bcé 6OIB-
L€ BO3MOYKHOCTH, CBABaHHBIE C HCHOJL30BAHUEM MH(MODPMAIIHOHHBIX
U KOMMYHUKAIlHOHHBIX TEXHOJIOTMH, MOABIAITCA B chepe obpasosa-
HHU#A, CIOCOOCTBYS MOBBIIIEHUIO €r0 JOCTYIHOCTH M KadecTsa, co3na-
HHUIO CHUCTEMBI HelpephBIBHOIO 00pas3oBaHUA.

KiioueBbIM yci0BHeM NOCTPOEHHA COBPEMEHHOTO obpasoBareJinb-
HOTO Ipolecca ABJAETCA Halu4due B 00pAa30BATENHLHOM YUpeKIeHHU
HH(POPMAIHOHHO-00Pa30BaTeNbHON CPeAbl — «CHCTEMBI MHCTPYMEH-
TAJBHBIX CPEACTB U PecypcoB, obecnedyMBAIOIUX YCJIOBHA AJISA pea-
JAHA3anuU 00pa3oBaTENbHON AeATENHHOCTH HA OCHOBE HH(pOPMAITHOHHO-
KOMMYHUKAIIHOHHBIX TEeXHOJOTHI» 1),

Oxapakrepuayiite nHhOpMaunoHHo-o6pasoBartenbHylo  cpeay  Bauwleid
LWKOJBI: ONULINTE MMEIoLLIEECHA TEXHWYECKOe OCHALLEeHWe, NpPorpamMMHoe
obecrneyeHme n Ux UCNONb3OBAHUE YUUTENSIMU U LIKOABHUKAMM.

Ceroanst MBI roBOpMM 06 3JEKTPOHHOM OOYYeHHH — «OpraHusa-
nuu o6pasoBaTEeLHON eATEeIbHOCTH C NpUMeHeHHEM cojiep:Kalnencs
B 0asax NaHHBIX M HCIOJL3YEeMON IIPH peaju3aimuu obpasoBaTeIbHBIX
oporpaMMm HMHQOpMauuu u obecrneyuBamIIuX eé 06paGoTKy uHbOpP-
MalUOHHBIX TEXHOJOIWi, TeXHUYECKHMX CPEJCTB, a Takke HHpOpMa-
MHOHHOTETEKOMMYHHUKANIUMOHHLIX ceTeil, o0ecneunBalOIIUX Iepesady

1) TOCT P 53620-2009 «Mu}pOpMAIMOEHO-KOMMYHUKAIMOHHEIE TEXHOJOIMH B obpa-
30BaHMH. DNEeKTPOHHBIe o0pasoBaTesibHBIe pecypchl, OBLIHE MOMOMKEHHM».




UHdopmaumoHHoe o6WecTBo

10 JHHHUAM CBf3M YKAsaHHON MH(OpMAIMH, BlamMojeiicTBme obyda-
JOIMXCS U TearoruyecKux paGoTHUKOB» ),

HWadopmanmoHHble oOpasoBaTesbHble PeCcypchbl, NPeACTaBJICHHBIE
B SJEKTPOHHOI (popMe, NPUHIUIHAJIBHO OTIMYAIOTCH OT TEeYaTHBIX
yueOHBIX MaTepuasioB, obecrnedmBad:

1) MoZesMpOBAaHME M BH3yalIM3alui0 HHpOpMaUUN 06 m3ydaeMbIX
o0'beKTax;

2) UHTepaKTHUBHOE B3AaMMOJENCTBHUE II0JIb30BaTeNs U CPelCTBa NKT;

3) xpanenue GonmpmMX 00BEMOB MH(POPMANUU C BO3ZMOKHOCTBIO Jér-
KOT0 JOCTyNa K HHUM;

4) aBTOMaTH3alMI0 TPOLECCOB BBIYUCJINATELHOM, WH(OOPMAIHOHHO-TI0-
UCKOBOI IeATeIbHOCTH, a TaKyKke 00pabOTKH pesyJsibTaToB yuebHO-
ro SKCIEPUMMEHTA C BO3MOYKHOCTHIO MHOIOKPATHOrO IIOBTOPEHHSA
(dparMeHTa WJIMA CaAMOT0 IKCIEPHMEHTA;

5) aBTOMATHBANNIO OPraHU3AIMOHHOTO YIPABIEHUA yueOHOI AeATelb-
HOCTBbIO ¥ KOHTDOJSA pPe3yJbTaTOB YCBOCHMA;

6) HHQOPMAIMOHHOE B3aMMOJEHCTBHE MeXAy YJaCTHHUKAMH obpa-
30BATENILHOTO IIpollecca € IOMOINBIO JIOKANBHBIX H ryobaJbHOM
KOMIIBIOTEPHBIX CeTei.

Bbin N1 y Bac onbiT paboTbl C ANEKTPOHHbLIMU obpasoBaresibHbiMKU pe-
cypcamu, 06nafalowmmMm OQHOM UAN HECKONbKUMK U3 nepeyncneHHbIX
BbilWe BO3MOXHocTen? lNpuBeoute NpyUuMepbl.

B macrosmiee BpeMs B cern VIHTepHeT HMMeeTCsA MHOXKECTBO OT-
KpBITHIX OOpasoBaTelbHBIX pecypcos (OOP) — pasHoo0pasHbIX Ma-
TEepPHANOB, IPEeJOCTABIAIIIUX JOCTYI K 3SHAHUAM (mosHBIE KYPCHI,
yueGHBIE MaTepHANbI, MOAYJIN, Y4eOHHKH, BHAEO, TEKCTHI, IPOrpaMM-
Hoe ofeclieueHye W T. I.), Pa3MeIEHHBIX B CBOOOAHOM JOCTyIe, aubo
BBITYIIEHHBIX IO/ JIUIEH3Ue, paspemaiomeif ux cBoOOAHOE HCITOJb-
30BaHMEe MJIN IepepadoTKy.

Kaxablil XKenawowmii MOXeT BOCNONbL30BaTbCs NnopTanom «YHUBepcapu-
yM» — OTKPbITO NNOWAEAKONA ANCTaHUMOHHOrO obpasoBaHua OT Jyy-
wwx npenogasareneii Bedywux By30B CTpaHbl (universarium.org).
«YHMBEpcapuym» MpefocTasnser cpeacrtso nonyyeHus Ka4yeCTBEHHOro
W pocTynHoro obpa3oBaHua BCEM Xenaiowum, obecneynBaer BO3MOX-
HOCTb MPOGdOPUEHTAUMOHHOIO, OOMOMHUTENILHOIO W npogeccrnoHanbHo-
ro obpasoBaHua anga rpaxanaH Poccuiickoin @enepaumm, NpoOXUBAOWAX
HA YOAAnéHHbIX W TPYAHOAOCTYNHbIX TEPPUTOPUSX, Aenaer AOCTYMNHbLIM
obpasoBaHue Ans rpaxpaH C OrpaHWHeHHLIMU BO3MOXHOCTAMM 300p0-
BbS W BLINOMHSAET PAf APYruX COUManbHbIX MUCCURA.

1) MepepansHslii 3akoH «O0 ofpazoBaHuM B Poccniickoit @eaepanuus.
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Maea 5. OcHoBbI coumanbHO MHPOPMaTUKN

17.4. Poccms Ha nytu K uHpOpMaUUOHHOMY obwecTey

%

Uccneposanms B 06nact MHOOPMALMOHHBIX npobnem pasBuTUS CO-
BPEMEHHOro obwecTBa BeayTCs CErogHs BO BCEM mupe. MX OCHOBOW
AIBNSIOTCA  HOOChepHas KoHuenuua asoniloumn 6Guocdepsl, co3aam-
Has Tpyaamu Takux BCEMUPHO W3BECTHBIX POCCUIMCKMX YYEHBIX, Kak
K. 3. Uvonkoeckuin, B. WU. BepHaackuin, A. J1. YuxeBckuii u ap. Orta
KoHUenuua nony4una panbHeiwee passutue B Tpyoax H. H. Mowuceesa,
A. Al. Ypcyna, A. W. Pakutosa n ap.

PaccmoTpum KiioueBble coGwITHA, omnpejeNAIIHe Pa3zBUTHE HH-

(opmanmonnoro obmiecrsa B Poccun (puc. 5.4).

OkuHasckas Xaptus
=

Aeknapaumna NpUHUMNOB NOCTPOBHUS UHBOPMALIMOHHOMO OBLIECTBA

Crpatervs passutus
WHMOPMaUMoHHOro obuiecTea B PO

I
I
|
I

Puc. 5.4. Passurne mudpopmanuousoro obmiecrea B Poceun

Pocens 6Bu1a ofHOM U3 crpan, mopmucasmux B 2000 T XapTtuio

rI00aJMbHOrO MH(MPOPMAMOHHOrO O6IIecTBa.

Creayiomum 3HAYNTENBHEIM NIATOM HA MYTH K CO3/IaHUI0 UHQOD-

MaIHOHHOrO O0IIECTBA MOKHO CUMTATE NPHUHATYIO B 2002 rony @e-
AEPAJILHYIO LEJIeBYIO IporpaMmy «3dieKTponHas Poccua (2002-2010
TOZBI)», ATANbl M XOJ peaaus3aluu KOTOPOU IpejicTaBIeHbl HA caiiTe
MuHHCTEeDCTBA CBA3H U MACCOBBIX KoMMyHuUKanui Poccuiickoit ®e-
Jepanun. Tam ske mogBemeHEl HWTOrM peajusanuy 3TOi NpPOrpaMMbl U
3a()MKCUPOBAHLI €€ OCHOBHBIE DPE3YJIbTATHI:

UOBLIIEHNE KaYecTBa B3aMMOOTHOIIEHMI rocyaapcTsa M obIjecTsa
NyTéM DaCIIMPEHUs BOBMOXKHOCTH AOCTYIA TPAskAAH K uHpOpMa-
OHH O AEATEJbHOCTH OPraHOB roCyAapCTBEHHON BJIACTH, IOBBIIIe-
HHsA ONEPATUBHOCTH NPEJOCTABIEHUS TOCYNApPCTBEHHBIX M MYHUIA-




UndopmaumoHHoe ob6LecTBo

MAJbHBIX YCAYD, BHEAPEHUs eJUHBIX CTAHAAPTOB OOCIYKUBAHUSA

HaceJeHusd;

o moBeImeHMe 3(MEKTUBHOCTH MeKBEAOMCTBEHHOTO B3AMMOJEHCTBHA
¥ BHYTpDeHHeil OpPraHu3alMy AeATeJbHOCTH OPraHoB rocyjapcTBeH-
HOI BJIACTM HA OCHOBE OPraHM3alUH Me’KBeIOMCTBEHHOTO uH(Op-
ManuoHHOro obmMeHa W obecrmeueHHsA 3PPEKTHBHOIO HCHOIBL30BA~
HUs OPraHaMy TOCYAapCTBEHHON BJIACTH MH(MOPMAIMOHHBIX H Te-
JIEKOMMYHHUKAIIMOHHBIX TEeXHOJIOTHA, MOBHIMIEHNA dD(PeKTHBHOCTH
yIopapjieHusi BHeJApDeHHEM HH(OPMAIMOHHBIX M TEJE€KOMMYHHMKa-
IIAOHHBEIX TEXHOJOTHH B JeATeJbHOCTE OPraHOB ToCyAapCTBEHHOM
BJIACTH;

» moBhIIeHHEe 2(hEKTHBHOCTHA TrOCYyJapCTBEHHOTO yIpPaBIeHHUA, obec-
HeyeHHe ONEePATHBHOCTH M IIOJTHOTHI KOHTPOJs 3a AeATEeJbHOCTHIO
OPTaHOB TOCYJapCTBEHHOM BJIACTH.

OpHUM M3 3PUMBIX Pe3yJIbTATOB Peanu3aluy IMporpaMMel «DJIEKT-
pounasi Poccusi» ABIAETCA paspaboTka (denepasbHON rocy/iapCcTBeHHOM
uHOPMAIMOHHOM cHcTeMbl «EAMHBIA TOPTAX TIOCYyAapCTBEHHBIX "
MYHUIAOATBHEIX yeayr (QyHKnmi)» (puc. 5.5).

Mepeiigute Ha nopran www.gosuslugi.ru v BbisiCHWTE, kakue Karero-
pUM rocycnyr MoryT ObiTb MOMyYEHbl rpaxpaHamu.

B 2008 roay Osuia npuaaTa Crparerus pasBATHA uHpopMa-
nuonHoro obmecrsa B Poccmiickoit Penepanuiu. Oma onpegeaua
Hnesb (DOPMHDOBAHUS ¥ pPasBUTUA WHMOPMAIHOHHOTO obmiecTBa B
P® — «IOBBIIIEHWE KAUECTBA KU3HM TIpaskjaH, obecredeHHe KOH-
kypenTocrnocobHoctn Poccun, pasBUTHE SKOHOMMYECKOH, COIHaJIb-
HO-TIOJIUTHYECKOH, KYJbTYDHOW M AYXOBHON cdep KUSHHU obmiecTBa,

& - € o https://www.gosuslugi.ru =
%¢ - Ona rpaxaaH 9 Buibepute pervon  — RUS E
rocycnyru Karanorycnyr MomolLs M NOAAEPXKKa Onnara Q o
l‘_ﬂ

<2 P N V)
Mpencrasnsem i @’ yeyru Feyn
N

NOMHOCTLH O6HOBINEHHbIN 5\ Tenepn none:
nopran [ocycnyr \Tp . r e

Puc. 5.5. EguHBIi mopTajs rocyAapCTBEHHBIX YCJIYT
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Maea 5. OcHOBBI coOLMaANBHOM UHpOpMaTUKN

COBEPILICHCTBOBAHME CHCTEMBI TOCYJapCTBEHHOTO YNpaBJIeHHA HA OC-
HOBE HCIOJIb30BAaHUA HMHMOPMAIMOHHBIX M TEJeKOMMYHUKAIMOHHBIX
TEeXHOJIOTHHA» .

@ O3HakombTeCh C AOKYMEHTOM «CTpaTterusi passvTus MHGOPMALMOHHOIO
obuiectea B Poccuiickoit depepaumm» (rg.ru/2008/02/16/informacia-
M strategia-dok.html). Kakosbl ocHoBHbIE 3apa4n m NPUHUKWNAbLI PasBuTUS
“HOpPMauMoHHoro obuiecTea B Haleii ctpaHe?
Hokaxwute, yto B Crparterum y4TeHbl OCHOBHbIEe nonoxeHusi OkuHag-
CKOW XapTum rnobansHoro UHGOPMALMOHHOMO obuwectea u Hdeknapauuu
NPUHUMNOB NOCTPOEHUsI MHGOPMALMOHHOrO 06LLEecTEa.

B macrosimee Bpems B Hamei CTpaHe JeHCTBYeT rocyAapcTBeHHAsN
nporpamma <«HMHpopManuonHoe obmiecTso (2011-2020)». Ilens aroii
IIpOrpaMMBl — MOJIy4€HHe Tpa)kKJaHaMH ¥ OPraHUSANUIMH npeumy-
IIEeCTB OT NPUMEHeHUS MHMOPMAIMOHHBIX U TeJeKOMMYHHKALMOHHbIX
TeXHOJIOTHH, CO3JaHME HAa OCHOBE WX WCIIOJBROBAHUS VCIOBUH s
OHnepaTuBHOTO U 3(hdeKTUBHOrO B3aMMOAEHCTBUSA rocyaapcTBa C rpam-
naHaMHi B OM3HecoM.

IIporpamma BKIIOUaeT ClleAyIOIIUe HAIpaBJICHHUA:

¢ IOCTPOEHHE JIEeKTPOHHOTO NPABUTENBCTBA W MOBBIIIEHUE apdpex-
TUBHOCTHA rOCyAapCTBEHHOI'O YIIPABJIEHMA;

® NOBBIIIEHMWE KAa4veCTBa KM3HHU TIPaKAaH MU yJIyUIIeHHe VCIOBHIH
pasBuTHA OH3Heca;

® Pa3BUTHE DOCCUHCKOrO DBIHKA MH(OPMALMOHHBIX U KOMMYHHKA-
OMOHHBIX TEeXHOJOIuM, obeclleyeHue mepexoja K nu(pPOBOH 3KO-
HOMHKE;

¢ obecreueHue (e30IACHOCTH B HHMOPMAIMOHHOM OfIecTse;

® PasBHTHE HHU(POBOTO KOHTEHTA M COXPaHEHUe KYJILTYPHOTO Ha-
crenus.

@ BbiicHUTe, KakMe MMEHHO NPOeKTbl (MepPonpUATUA) NPeayCMOTPEHb! B
PamMkax nporpammel «MHdpopmaumoHHoe obuiecTeo». Ykaxute 3—4 npo-
€KTa, ABNAWMXCA, Ha Bal B3ran, Haubonee UHTEePecHLIMU.
(www.tadviser.ru/index.php/Cm-rm:Huq:opuauuwnoe_oﬁmecrno_l‘n}

Oxunaercsi, uTo B pesyiabTare peanmu3anuyu nporpaMmbl  «HAH-
dopmanuonHoe obmiecTBo» K 2020 T. BeIpacTeT uHiexc Poccuiickoit
Dezfiepaliluu B MeKAYHAPOLHOM PeiTHHTe CTPAH II0 YPOBHIO pa3BH-
THA HH(DOPMALMOHHBIX U TEJeKOMMYHUKALMOHHEIX TeXHOJOTHH
A0 85% yBeNMHMYHTCA AONAA DPOCCHAH, IOJB3YIOMIAXCH dJIeKTPOHHBIMH
rocycayraMu B moBcefHEBHOM sxku3HuM (B 2010 r. aror moxasarens
cocrasasa 119%).




MHdpopmMmaumoHHoe oOLecTBO

CAMOE [JIABHOE

MubopmanuonHoe 00IIeCTBO — HOBadg HCTOPUYECKAasd ¢asa pasBu-
THA [UBUIM3ANUH, B KOTOPOH TIIaBHBIMU IPOAYKTAMH [POM3BOJACTEA
aBasioTcA WHQOPMAIMS M 3HAHHMA. OTO OOIIECTBO XapaKTepuayer-
cfA: IIMPOKOMACHITAOHBIM MCIIOIb30BaHMEM HMH(POPMALMOHHO-KOMMY™
HUKAanMOHHBIX Texsojoruit (MKT); pocrom aonn HHAOPMAIMOHHBIX
NPOAYKTOB ¥ YCJAYI B BAJOBOM BHYTPEHHEM MPOAYKTe; CO3AaHHeM
raobaspHOl MHOPMAUMOHHON HHPPACTPYKTYPEHI, obecrneunBaronei
nHGOPMAIIMOHHOE B3aUMOJeHCTBHe jofeil, UX AOCTYN K HH(poOpManuu
M YAOBJIETBOPEHHE HX CONHMAJILHBIX M JIMYHOCTHBIX noTpedHOCTE! B
nHGOPMAIMOHHBIX IPOAYKTAX H YyCJIyrax.

CoBOKYIIHOCTb Bceil mH(pOpMAINH, HAKOIJIEHHON 4YeJoBe4YeCTBOM
B IIpoIlecce PAa3BHUTHA HAYKH, KYJIbTYDPBI, obpasoBaHUsA M IpaKTHYe-
CKOfl JeATeNBHOCTH Jiojell, HasplBAIOT MH(OPMAUMOHHBIMU DPeCcyp-
camu. IocyaapcTBeHHBIe MH(DOPMAIMOHHBIE PECYPChl HCIOIb3YIOTCS
[JIl pemIeHus 3ajad TOCYAapCTBEHHOTO YIPABJIEHUS, obecrieueHU s
mpaB ¥ 6e30MacHOCTH TI'DaKAaH, MOAAEPKKH CONMAIbHO-OKOHOMHUYE-
CKOr'0 pasBUTHA CTPAaHBI, DA3BUTUA KYJIbTYPBI, HAyKH, oOpazoBaHuA
uT. .

UudopMalMOHHBIA NPOAYKT — uHpopManus BceX BHIOB, IPO-
rpaMMHBIE€ IPOAYKTHI, 0ashbl JaHHBIX, IIpejicTaBJIeHHBIEe B (popme TO-
papa, T. €. CO3AAHHBIE C HEJbI0 NMPOJAXKH 3a AEHBI'M HIH oOMeHa Ha
apyrue mpoaykTel. MH(bopManuoHHas ycayra — JelicTBUA, HAIpaB-
JleHHBIe HA V/OBJIETBOpeHHe HH(POPMAIMOHHOM HOTPeOHOCTH TOJIb30-
paTesif NyTEM NpejoCTaBJIeHUA WHMOPMAIMOHHOTO IPOAYKTA.

ITo mMepe NpoABUMIKEHHUs K MHGOPMALHOHHOMY obmiecTBy BCE 60JIB-
[IMe BO3MOMKHOCTHM, CBISAHHBIE C MCIIOJIb30BAHMEM HH(OPMAIMOHHBIX
¥ KOMMYHHUKAIMOHHBIX TeXHOJIOTHH, MOABJIAIOTCA B cepe obpasoBa-
HUS, CIIOCOOGCTBYS IOBBIIIEHMIO €ro AOCTYMHOCTH M Kaduecrsa, COsAa
HMIO CHCTEeMBl HelpephIBHOTO 00pasoBaHUA.

OCHOBHBIMH [IOKYMEHTAMH, OIpPEAeNIAIMMA IyTh Poccunm K
nHGOPMAIMOHHOMY 00IIeCTBY, ABJIAIOTCA «Crparerus pasBUTHA HH-
dopmanmoHHOro o0IecTBa B Poccuiickoit Pegepanuu» H rocynap-
crpenHas nporpamma «WH(pOpManuoHHOE OOIIECTBO (2011-2020)».
Oskunaercss, 4TO B pesyjbraTe peann3anuy 9TOM NpPOrpaMMBI K
2020 r. CylIeCTBEHHO BHIDACTET HHIAEKC Poccuiickout @epepanuu B
MeKYHAPOAHOM pelTHHIe CTpaH [0 YPOBHIO pasBuTHA MHpOPMaN M-
OHHBIX ¥ TEJEKOMMYHHUKAIMOHHBIX TEXHOJOTMA M JO 85% yBenu-
YUTCHA NOJA POCCUAH, IOJNbIYIOIUXCH JIEKTPOHHBIMH TOCyCJayraMn
B NOBCEeIHEBHOM KU3HMU.

§ 17
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Kaxwme conuanbHO-sKOHOMMYECKHE CTAAMU IIPOIILJIO YeJIOBeYEeCTBO
B cBOEM passutum? Kakoil KpuTepmii MOMKeT GLITH HCIONB3OBAH
AJISL OTIDE/leJIeHUsA CTaJuu OOIIECTBEHHOTO pPas3BUTHH?

Yro Takoe wuHbOPMALUOHHOE obmecrBo? HasoBure ero ocHOB-
HBIE YepTHI.

PaGorasi B rpynme, BcioMHuTE M maiiTe KPaTKYyI0 XapaKTepHCTH-
Ky OCHOBHBIX 3TallOB HH(POPMAIHOHHOIO PA3BUTHSA OOGILIECTBA.
IToaroToBbTE NMpeseHTanUIO, HJIJTIOCTPUPYIONIVIO 3TH 3TAIBI.
Iosicaure cmbica TepMuua «pecypc». Kakue GniBaior pecypcsi?
YTo Ha3BIBAIOT MHGOPMALMOHHLIMH pecypcamMu?

Yro mnpeacrasasioT coboit rocyAapcTBeHHble HHGOPMATHOHHEIE
pecypcri? BeiacHuTe, uTo Takoe HHOOPMAIMOHHBINA Kpuauc. Uc-
NOJB3YNATE JOIOJHUTENbHBIE UCTOYHWKM uH(bDOpPMAaIIH,
BrisicEuTe, uTO TakKoe KOMIBIOTEDHAA 3aBUCHMOCTh M KAKOBLI €&
OCHOBHBIE CHMNTOMEL. MCHONB3yiiTe AONOTHUTENBLHBIE MCTOYUHMU-
K1 mHQOpMAIuM,

Brisicaure, 4TO Takoe WHGOPMAaNMOHHOE HepaBeHcTBO. HMcenons-
3YHTEe NONONHUTENLHbIE MCTOYHHKMN uHboOpManu.

Yro Takoe mHMGOPMANMOHHEI npoaykT? Yem wmuMOpPMAIMOHHBIE
HTPOAYKTBI OTIMYAIOTCA OT APYTHX IPOAYKTOB?

Yro Takoe wunbopMaumonHasn yeayra? Ilpuseaure mnpumepsi.
IMonssoBanucs au B MH(MOPMAIMOHHBIMU YCJIYraMy JIMYHO?
Onumure crpykTypy peinka UHDOPMAUMOHHEIX pECYpPCOB U
yeayr.

Ha priEKe mHGOPMANHOHHBIX NPOAYKTOB M YCJIYr, KaK ¥ Ha
n1060M ApyromM phIHKE, ecTh MOCTABIUWKY (IIPOJABILI) M 1HO-
Tpeburean (moxynarenu). Kro MokeT 6nITh NOCTABIIMKOM MH-
GOPMANMOHHBIX TPOAYKTOB M yeayr? KTo MoMKeT GurTh IOKY-
nareseM WH(POPMAIUOHHLIX NPOAYKTOB H yeayr? Ilpusegure
IIPHEMEpHI.

ITogrorossTe U OPOMJIIIOCTPUPYHTE MYJbLTHMEIHIHHBIMU MaTepu-
ajaMy coobLIeHNe Ha ONHY M3 CJAEAVIOIIUX TeM.

1) Mup UT-npodeccnii.

2) «Iloxox» 3a MOKyNKamMM B OHJIANH-MArasuH.

3) «YMHBIH AoM» — Gyaymee wmau peaybHOCTh?

Vramure aapeca caliTOB, rje Bbl HAIIIU UH(MOPMALIAIO IO BLI-
Opannoii BaMu Teme. Ha ocHOBaHMM uYero B CUHTAeTe BO3MOK-
HBIM JOBEPATH 3TOH uHpoOpMamuu?




MudopmaumnoHHoe npaso u 6e3onacHoOCTb §18

14. 3Haetre AU BBl 0 ToM, uTo emé H0 JieT TOMy HasaJ BBINYCKHHUKY
CpejHero HWJM BBICLIEro ydeGHOro 3apefeHHs OBLIO JOCTATOYHO
[OY4eHHBIX UM 3HAHUI /I YCHEIIHOH NpodecCHOHATbHON Je-
ATeIBLHOCTH TNPAKTUYECKM Ha mpoTsykeHuu Beeit »xusEmu? Coria-
CcHBI JM BBl C TE€M, YTO B Halle BpeMs 2To He Tak? Byabre ro-
TOBBI 060CHOBATHL CBOKI TOYKY 3PEHHA.

15. OnuinuTe HWAEATBHBIR 2JIEKTPOHHBIA yYeOHUK, C KOTOPHIM ObLIO A
bl MHTepecHO paboTaTh COBPEMEHHOMY IIKOJBHHUKY.

16. Kakue o6pasoBaTesbHBIE DeCypChl HABBIBAIOTCA OTKPBITHIMH?

17. HagoBuTe KJIOUeBbIe COOBITHA, ONpefesdion{ne pasBuThe UHDOP-
manmoHHOro obmecrsa B Poccuu.

18. HazoBuTe OCHOBHBIE HAIIPABJEeHUS TIOCYAapCTBEHHOH NPOrpaMMBbI
«Uudopmanuornoe obmecro (2011-2020)».

19. BeisicauTe, 49TO npejcTaBifeT co00il MHJEKC IOTOBHOCTH Peruo- A
HOB Poceumm K wuHGOpMaluMOHHOMY OOIIecTBy (eregion.ru). Yro
yuuTeIBaeTcsi npu ero pacuére? HasoBuTe NATH PErdOHOB-IMJE-
pPOB B PeHTHHIe [0 TOTOBHOCTH K HH(OPMAIHOHHOMY ob1IecTBy.
Kakoe MeCTO B 9TOM DeiTHHIe 3aHMMAET Balll PeruoH?

20. IIpoananuaupyiiTe ajpeca caiToB, HMeIOIMeCA B pasjele 17.4
sroro maparpada. ITouemy mHGOpPMANHIO Ha ITUX CAUTaX MOKHO
CYUTATH AOCTOBEDPHOIT?

§ 18
NudpopmaunoHHoe npaso
u nipopmaumoHHaa 6e3onacHoOCTb

18.1. MNpasosoe perynupoBaHue B obnactu e
nHpOpMaLMOHHbIX pecypcos

HNubopManuoHHbIe PeCypchl, NPU3HAHHBIE B KayecTBe ONHOTO M3
BAYKHEHIINX PECYpPCOB CTPAHBI, SBIAIOTCH CETOAHS O0BEKTOM ocoboro
BHUMAHMS, KOHTDOJIS ¥ YIPABJEHUA CO CTOPOHBI rocyaapcrsa. B Ha-
meit cTpaHe paspaboTaH DSl 3aKOHOB, 00eCHeYHMBAIOIIUX IPaBOBOE
peryiuposaHue B mH(popManumoHHON cdepe.

Cornacro I'paskmanckoMmy Kozexcy Poccuiickoit @Pezxepanuu
('K P®), co6CTBeHHHMKY NPHHAJJIEKAT IpaBa BJIAJEHUHA, IOJb30BA~
HUSA Y pACIOpPAMXKeHUA CBOUM umymecteom?). CoGcTBeHHUKY HHGOD-

1) TK P®. Crarea 209. Cozepsxanue npasa coGCTBEHHOCTH.
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MaLMOHHOTO 00'beKTa, KaKk ¥ COOCTBEHHUKY MaTepHaJIbHOIO 06BeKTa,
TPUHAAJIEHAT:

¢ OpaBO PaCHOPSAMKEHHUsH, COCTOAIIee B TOM, YTO TOJBKO COOCTBEHHHK

nH(pOpPMALMK MMeeT IPABO ONPEAENATh, KOMY 2Ta HH(MOPMAIUS

MOXKeT OBITh IpPeAoCTABJIEHA;

® mpaBo BJajJeHusd, obecneuuBaioniee COOGCTBEHHHMKY HHGMODMAINU
XpaHeHue MH()OpPMALUK B HEM3MEHHOM BH/E; HUKTO, KPOMe BJa-
Jenbna MHOOPMAIUH, HE MOMKET €€ U3MEHHATH;

¢ IpaBO NOJb30BAHMUA, NPEINOCTaBJAIOIee COGCTBEHHUKY HH(MOpPMa-

IMM IPAaBO €€ MCIOJIL30BAHUS B CBOMX HMHTepecax.

Buanenen wadgopmanuu — cyonexT, OCYILeCTBJIAIONIUN BllafeHHUe
1 NOJb30BaHMEe MH(MOPMAaNueid M pPeaJu3yIOIUH NOJHOMOYHA DACIIO-
PAYKEHUA B Ipefesax IpaB, YCTAHOBJIEHHBIX 3aKOHOM H/MJIHM coBCT-
BEHHUKOM HMH(MOpMAIIWAH,

ITonbsoBaresns (morpeburens) uaOpMaLHE — CyO'BEKT, HOJIb3YIO-
muiica WHOOpPManHeil, NOJyYeHHON OT eé CcOOCTBEHHUKA, BJagelbia
HJH TIOCPeIHUKA B COOTBETCTBUM C YCTAHOBJICHHBIMM [IpABAMH M IIpa-
BHJIAMH ZOCTyna K HH(pOpManuu aub0o ¢ MX HapylleHHUeM.

OrHomenus, BOZHMKaOIIUe NpPU OCYILIECTBJIEHHH IIpaBa Ha IIO-
UCK, moJiydeHue, nepejpady, HPOU3BOJACTBO M DPACIHPOCTDAHEHWE WH-
(dopmanuu, npuMeneHUN WHOOPMALMOHHBIX TeXHOJIOIu#, obecneyeHUH
BalUTEl HMHQOpPMaUUU peryaupylorcs PefepajbHBIM 3aKOHOM «O6
MHGOPMAaNUK, MHMOPMAIMOHHBIX TEeXHOJOIMMAX U O 3amuTe uHMOpP-
Manuu». PaccMoTpUM HEKOTOpBIE CTATHM ITOTO 3aKOHA.

B craree 3 cpeam npusrnunos NPaBOBOI'O PEryJHpPOBAHHUS OTHOIIe-
HUI Hapaxy co cBoGoOI ImouCKa, MONyYeHHs, Nepefadyu, IIPOH3BOJI-
CTBAa U PACHPOCTPAHEHUS HMHQMOPMAIUH JIOOBIM 3aKOHHBIM CIIOCOBOM
[IPOBO3TJIAIIEHA HENPUKOCHOBEHHOCTh YACTHOH JKU3HH, HENONYCTH-
MOCTh cOopa, XpaHeHWsl, MCIOJIb30BAHUA U pacnpocTpaHeHus uHQOp-
Manu#u O YAaCTHOU KM3HHU JMIa 6e3 ero corjacus.

B crarse 5 sToro sakona oTMe4YaeTcd, UTO MHGpopMamus, B 3a-
BHCHUMOCTH OT NOPAAKA €€ NPeAOCTABJICHHSA WJIH PACIpOCTDAHEHWUS,
noxpaspenserca Ha: 1) uapoOpManmio, cBOGOAHO PACHPOCTPAHAEMYIO:
2) uH(pOpPMANMIO, NPEXOCTABIAEMYIO 110 COTJIAIICHHIO JIMI, YYacCTBYIO-
KX B COOTBETCTBYIONIUMX OTHOINEHHMAX; 3) MHMOPMAIHUIO, KOTOpasd B
COOTBETCTEUM C (DellepajbHBIMU 3aKOHAMH IOAJIEIKUT IPEAOCTABICHUIO
MM PacrpocTpaHeHuio; 4) mHOOPMANMIO, PACHPOCTPAHEHHE KOTOPOit
B Poccuiickoit @egepanum orpaHHYMBaeTCS WIIH 3anpeniaeTrcs.

B cratbe 8 yrBepigaerca mpaso rpaKkJlaH Ha JocTyll 0e3 orpaHu-
YeHM K: 1) HOpMATHUBHEIM NIPAaBOBBIM AKTAM, 3aTparvBalouM IIpasa,
cBO0OABI U 00A3aHHOCTH YeJO0BEeKAa W rpaxkaanuHa; 2) WHGOPMAIUUA




WHdopmaumoHHoe npaeso u 6e30nacHOCTb

O COCTOSIHMHM OKpY:Kalomieit cpeiabl; 3) MH(AOPMAIUM O JeATEIbHOCTH
rocyapCcTBeHHBIX OPraHOB M OPraHOB MECTHOI'0 caMOyNpaBJeHH:d, a
TaKsKke 00 MCIOTH30BAHMU OIOAKETHBIX cpeacTB; 4) MHpOpManuM, Ha-
KamamBaeMoii B OTKPBITHIX GoHgax OHOIMOTEK, My3€eB U apXHBOB, a
TAKIKE B TrOCYJapCTBEHHBIX, MYHUIMIAJIBHBIX M MHBIX MHQOPMAIUOH-
HBIX CHCTEMAX, CO3JAHHBIX MJM NpeAHA3HAYEHHBIX A1d obecredeHud
rpascaaH (GU3MUECKUX JIMII) U OPraHM3anuil Taroi nudopmanmuei.

B craree 12 ykaspiBaercs, 4TO rocyjapcTBeHHOe DeryjiupoBaHHe B
cepe NpuMeHEeHHS WHGMOPMAIMOHHBIX TEXHOJOIHH NpeAycMaTpuBaer
pasBuTHe MH(POPMAIMOHHBIX CHCTEM DasJIMYHOrO Ha3HAYEHWS, a TaK-
JKe CO3JaHMe YCA0BU AIsa adhdeKTUBHOro HCIoJb30BaHuA B Poccuii-
ckoit @egepanun HHOOPMAIMOHHO-TETEKOMMYHUKAIIMOHHBIX cereil, B
ToM umcae ceru HMHTEpHeT.

B cratee 16 oTmeuaercs, 4TO 3aluTa WHGOpMAIMK IpeACTaBIAET
coboii MpUHATHE MPABOBBIX, OPraHU3ANUOHHBIX M TEXHUYECKHX MEp,
HANpaBJieHHBIX Ha: 1) ofecmeveHnme 3aIIUTHI MH(POPMANUK OT HEIpa-
BOMEDHOTO JOCTYIA, YHUUYTOKeHHd, MOAMPUINPOBAHUA, GJIOKUpOBa-
HHAA, KONMUPOBAHHSA, TPEAOCTABIeHHUs, PACIPOCTPaHEHHHA, & TaKkke OT
MHBIX HEIPAaBOMEDHBIX AEMCTBUH B OTHOIIEHHM TaKOM WH(DOpManuu;
2) cobmogerEre KOHMUASHIMATBHOCTH HWH(OPMAIUK OrPaHHIEHHOrO
[AOCTYTIA; 3) peajMsanuio npaBa Ha AOCTYN K HH(pOpPMalUH.

B npasoBoii WHDOPMaUMOHHOW cucTeme «KoHcynetanTlnioc» Hangute
depepansHblin 3akoH N2 149-d3 «O6 uHbopmaumu, MHOOPMALIMOHHBIX
TEXHONOMMAX W O 3awmTe uHdopmauuu». Kcnonb3ynte TEeKCT 3akoHa
NS OTBETOB Ha cleylolmne BOnpoch.

1. CpaBHUTE ONPEAEeneHns OCHOBHbIX MOHATWIA, npuBeféHHbIe B CTa-
The 2 3akoHa N2 149-13, ¢ onpeaeneHusMU 3TUX MOHATWIA B y4eb-
HUKe uHbopmaTvku. Yem Bbl MOXeTe OOBLACHWUTL UMelolwmecs pac-
XoxaeHus?

2. Ha kakux npuHUMNax OCHOBbLIBAETCS NPABOBOE peryivmposaHue OoT-
HOLLEHWA, BO3HWKaOWMX B chepe nHbopmauum, WHPOPMALMOHHBIX
TEXHONOMMIA M 3aWwmThl MHDOpMaLUN?

3. Kakue npaea v obssaHHOCTW umMeeT obnapatens vHpopmaumn?

4. Nobas nm nHdopmaums MoxeT ObiTe AoCTynHa rpaxaaHam? C 4yem
CBfA3aHbl OrpaHW4eHus Ha OOCTyn rpaxpaH K nHbopmaumn?

5. PacnpocTpaHeHnve kakoli uHdopMauvi 3anpeweHo 3aKOHOM?

6.C KakoW uenbi CO3JAETCA pPEeecTp POCCUMIMCKOro nporpammHoro
obecneyeHna?

7.Tne MOryT pasmeliarbcsi TeXHUYeckme CpeacTsa WMHPOPMaUMOHHbIX
CUCTEM, WCNONbL3YEMbIX rOCYAAPCTBEHHLIMU OpraHamu, oOpraHamu
MECTHOro camoynpaefieHus, rocyaapCTBeHHbIMU U MYHULMNANBHEIMW
yHpexgeHnammn?
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8. PacnpocTpaHeHune kakoi uHGOpMauMM B Haweil cTpaHe 3anpeLueHo?

9. Kakoii MexaHu3aM orpaHuyeHus 4OCTyna K caiTtam B ceTw MHTepHerT,
CoAepxaliM 3sanpelgHHyio MHhopMaumio, NPeaycMoTPpeH 3aKOHOM
N2 149-d37?

10. Bul, aBnasce npasoobnanarenem HekoTopoi uHdopmaumu, obHapy-
XUnu, 4TO OHa pasmeuleHa B cetu MHTepHeT Ges Balero paspelue-
HWS MM MHOrO 3aKOHHOrO OCHOBaHWs. Kakue neiicteus Bam cneayer
npeanpuHAaTL?

11. Jlvua, npasa U 3aKoHHbLIE MHTEpPECH KOTOPbIX BbINU HapylLeHbl B CBS-
34 C pasraweHveM uHpopMaunmM OrpaHM4YeHHOro AOCTyna, Brpase
00paTUTLCA B YCTAHOB/IEHHOM MOpsiAKe 3a cynebHoW 3aluToNn CBOMX
npas. B kakom cnysae ux uck He GyneT yaoBNETBOPEH?

Ocoboro BHUMAHMA 3aCIYIKMBAIOT TaKHe uH(pOpMaLHOHHEIE 005-
€KThl, KaK NPOrpaMMbl JJIA SJEKTPOHHBLIX BBEIUUCIUTENLHLIX MAIINH
(nmporpammel xna 9BM) u 6aswl nammeix. Hapasme c IIPOU3BEIEHUAMM
HayKH, JIATEPaTypel HMJIM MCKYCCTBA, OHM CYMTAIOTCA Pe3yJbTaTaMM
HMHTeJUIEKTYaIbHOM JesATenbHocTH. IIpaBa Ha pesyasTaTh MHTEJIIEKTY-
aJbHOI JIesATeTbHOCTH (ABTOPCKOE IPABO, MCKJIIOUHUTEILHOE mpaBo, Ipa-
BO COGCTBEHHOCTH M /Ip.) PEryJHpyIOTCH 4eTBEPTOH wacTeio I'K PDD),

K comxanenuio, MHOrMe wacTHBIE JHuIa u pase OpraHM3aluy Ha-
PYIIAIOT 38KOH, yCTAHABIMBASA HA CBOM KOMIBLIOTEPHI IPOrPAMMHOE
obecrieuenue, MOJyUeHHOE NYTEM HE3AKOHHOTO KonupoBaHusa. Taxkas
OpaKTHKa 3aTPYAHSET CTAHOBJIEHHe HMBHJIN30BAHHOIO PBIHKA HHQDOD-
ManMOHHBIX PECypCOB M YCJVT.

18.2. lNpaBoBble HOPMBI UCNONBL30OBAHUSN
nporpammHoro oGecneyexnus

Hcnonb3oBanme NpPOrpaMMHOTO obecIeyeHust (ITO) siBisierca aza-
KOHHBIM TOJIBKO TOrZa, KOTZAa Ha 3TO €CTh COrJIacHMe BJAZeNbla aB-
TOPCKMX IIPaB (KOMIOAHMU-TIPOU3BOAMTENSA WM HE3aBUCHMOIO paspa-
Gorumka). OCHOBOH NpPABOBBIX OTHOIIEHMI MeXJIy I0JIb30BATEJIeM Hu
cobecreerrukom I1O sBaseTcs JUIEH3US.

0 JluueHsuna (NMUEH3NnoHHoe cornaweHvue) Ha nporpaMmHoe obGecneve-
HU@ — 3TO LOKYMEHT, onpeaensiolwmini Nnopsaok UCronb3oBaHus n pac-
NPOCTpaHeHusa nporpaMMHoro obecneyeHus, 3alULLEHHOrO aBTOPCKUM
npasom.

1) TK P®. Yacre uersépraa. Pasgen VII. IIpaBa Ha pesaynbTaTHl MHTELIEKTYANbHOI

AeATelbLHOCTH M cpejcTBa HHIMBHYVATIH3AIIAH.
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CyiiecTByeT MHOMKECTBO PasHOOOPasHBIX JMIIEH3UH Ha IIporpaMm-
Hoe obecreuenue. PaccMoTpuM Hexoropsie m3 HuX (puc. 5.6).

Nuuexaun Ha NO 1

CsobogHoro
MponpuetapHsie w oTkpbiToro NO
‘ I
[ | |
Commercial GNU General
software Sharewasre l Fraawerg Public License
=
—

| ]
| Demoware ] r Nagware J I_Triatware

Puc. 5.6. Buasl junensuit Ha ucnoaszopanue I10

Jlunensun Ha nporpaMMHOe ofeciieueHHe B 1L€JIOM MOXKHO pasie-
JATH HA ABe OOJbIIMe TPYIIBI: NPOIpHETApHBIC U JHNEH3HH cBoOOMI-
goro u orkpsrroro I10.

B nponpueTapHBIX JHIEH3HAX H3AATENb II0 paér paspelnieHue
eé moaydaTeai0 MCHOJIL30BATH OAHY MJIHA HECKOJIBKO KOIHUH mporpam-
MBI, HO TIpDM 3TOM CaM OCTaéTcs npasoobyiazaTeseM BCeX 3THX KOITHIA.
[IponpueTapHOe MPOrpaMMHOe obecreveHne MOKeT OBITH KOMMepue-
ckum (Commercial software), ycaoBHO-GecrIaTHBIM (Shareware) u
6ecrnarasim (Freeware).

KomMmepuecKoe nporpaMmMHoe ofecredeHue cos3paéresa ¢ Lenbio I10-
JIyYeHUsA TPUOBLIM OT €ro WCIOJIb30BAHUA APYTUMH, HAIPUMED IyTéM
IPONAYKY DK3EeMILISAPOB.

VenosHO-6eciuiaTHOe NMporpaMMHOe obecredeHHe IpeAcTaBiAeT Co-
Goif OrpaHMYEHHYIO 110 BO3MOKHOCTAM BEPCHUIO NPOrpaMMel. Haub6omee
pacrpocTpaHEHHBIMHA BULAMMU OrpaHUUYeHNN ABJIAIOTCH:

¢ orpaHMuYeHHe BpPeMeHU DalbOoThl MPOrpaMMbl, KOJIHHECTBA eé samy-
CKOB, KOJIMYecTBa ypoBHeil B Heil (B urpax);

* orcyTcTBUE pAAa (PYHKIMOHAIBHBIX BO3MOIKHOCTEH;

* GJIOKMpOBAHME JOCTyNa K Ba)KHBIM (DYHKIMAM, Halpumep coxpa-
HeHuio ¢aina;

s noGaBieHMe AONOJHHUTEJILHONH HH(MOpPMAIUH K COXPaHAEMBIM daii-
JlaM, HaImpuUMep BOASHBIX 3HAKOB B IpOorpaMMax peAaKkTHPOBaHUA
n3obparkeHUA W BUIEO.

B COOTBETCTBHH C JHIEH3HEeH, 10 OKOHYAHUHU TeCTOBOTO Heproaa
HeoOXoAMMO HPUOGpecTH MM YAAJIUTh IIpOrpaMmmy. Ilocsie TOKYIIKH
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IpOrpaMMel OJIb30BaTeab IOJIyYaeT KOJ, CHUMAION[AI OTpaHUYeHUd,
Jn00 OTAEJNBHYIO MOJHOLEHHYIO BEPCHIO MPOTPAMMEL.

K ycnosno-6ecnyiaraomy IIO orHOCATCS:

* Demoware — jeMOHCTpanMOHHBEIE BEPCUU KOMMEDPUYECKOro mpo-
rPAaMMHOTO ObeCIIeYeHUs, JHMIEH3UOHHOE COrJALIeHUe KOTOPOro
npeaycMaTpuBaeT MHOKECTBO OTPAaHUYEHHH B (DYHKIHMOHAILHOCTH
IO CPABHEHHIO C OCHOBHOU BepcHeii;

* Nagware — Mozenp JHIEH3UPOBAHUA KOMIBIOTEPHBIX IIporpaMm,
MCIOJIB3YIOLasl HAaBA3YMBOE HANOMUHAHWE O HEODXOAMMOCTH pe-
PUCTpanuy IPOTPAMMBI 38 ONPEAEJEHHYIO IJIATY;

¢ Trialware — mporpammHoOe ofecmedeHue, JUIEH3NOHHOE COIJIALIE-
HHE KOTOPOro mpeaycMaTpuBaeT 0ecIjiaTHOe MCIIOJIb30BaHHE IIPO-
rpaMMbl 0e3 Kakux-aub0 OrpaHUYeHUil B (OYHKUUMOHAIBHOCTH, HO
TOJIBKO B TeYeHHe NPOOHOTO mepuoja.

Freeware — Buj sunenaum Ha nporpaMMHoe ofecniedeHue, KOTO-
PBIi IpeAycMaTpPUBaeT OecIIaTHOE IMOJb30BAHUE nporpammoit. Ilpm
9TOM DaspaboTUUK MOMKET yTOYHATH, KAKOe MMEHHO HCIIOJb30BAHUE
MOXeT ObITh OecrIaTHEIM (HCIIOJIb30BAHHE B JIMYHEIX neaax, KoOMMep-
YeCKOe HCIIOJIb30BAHHE),

B oramume or npompuerapHsIXx cBOGOZHBIE U OTKPBITHIE JIUI[EH-
SUH HE OCTaBJISIOT IIpaBa HA KOHKDPETHYIO KOIMIO TPOrpaMMbl e
u3jatTesio, a nepefamoT caMble Baj)KHble M3 HUX KOHEYHOMY IIOJb30-
BaTeJI0, KOTOPbI M CTAHOBHUTCH BJAeNIbLIIEM. IIpumepom cBoGoOmHOM
nunensun spagercs GNU General Public License, KoTOpas maér
HOJIB3OBATENI0 MpaBo camomy pacupoctpasaTe 110 moax sToit auunesn-
3ueil M H3MEHATH ero JIOLIM CHOCOGOM. Ilpu artom J06BIe U3Mene-
HHUsl TPOTPaMMEI, CJeJIaHHbIE II0Jb30BaTeJeM H DPACHPOCTPAHEHHLIE
AapIle, JOJIAKHBI CONPOBOKIATECA HCXOAHBLIM KOLOM 3THX H3MeHe-
HHUH.

18.3. O wakaszaHusx
3a MHPOPMAaLUOHHBIE MNPecTynNeHus

YromoBubiil Komexce Poccuiickoit Denepanun (VK P®) comepsxur
rinasy 28 «Ilpecrynnenus B chepe KOMITBIOTEPHOW WHMOPMATHH», B
KOTOPO# oOIlpefesieHa Mepa HAKa3aHUs 3a HEKOTODbLIe BHIBI IPECTY-
IIEHHH B 00JacTH MHMOPMAIIHMOHHBIX TeXHOJOIMI:

1) menpaBoMepHSBIi mocTyn K OXpaHAeMON 3aKOHOM KOMIIBIOTEPHOMN
HHQOPMAINH, €CJHU 3TO AeAHHE IOBJIEKJIO VHUYTOMeHue, OJIOKu-
boBaHHe, MOAMDUKALMIO JHUOO KONMPOBAHME KOMIBIOTEPHON WH-
dopmainm;
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2) coanaHue, PACIpPOCTPAHEeHHWe HJIM MCIIOIb30BaHME KOMIIBLIOTEPHBIX
nporpaMM Jub0 HMHOM KOMIBIOTEDHON HH(MOpMAIKH, 3aBEOMO
NpefHA3HAUEHHBIX /IJIfi HEeCAHKIMOHHDOBAHHOTO VHHUYTOMEHUA,
OJIOKMPOBAHUA, MOAM(PUKAIMH, KOIXPOBaAHUA KOMIIBLIOTEPHOH HH-
dopManuu uJIM HEeUTpaNIM3aluu CPeACTB 3aluThbl KOMIbLIOTeDHOI
uH(pOpPMAIHNH;

3) HapylIeHue MPaBHJ HKCIUIyATAlMU CPeACTB XpaHeHud, obpabor-
KM WJIM IIepeladl OXPaHseMOil KOMIBIOTePHON HH(pOpMAIIN 6o
MHGOPMAIMOHHO-TEJIEKOMMYHHKAIITHOHHBIX ceTeii W OKOHEUHOIO
obopy/0BaHMs, a TakiKe NpaBMj AOCTyIa K nHGOPMAITHOHHO-Te-
JIeKOMMYHHKAIIMOHHBIM CeTAM, IOBJIeKIIee YHUYTOKEHUE, 610~
KupoBaHue, Moauduranuio Jaubo KONHpoBaHUE KOMIbIOTEPHOM
uHbopMaI M.

IlaHHbIe AeAHAA B 3aBUCHMOCTH OT THMKECTH HocJeICTBUl, B TOM
yuesie pasMepoB HaHECEHHOTO ymiepba, HAKashlBAIOTCA KPYIHBIMH €
HeXHBIMM mTpadamMu, OrpaHHUYeHMEM HWJIH JIHIIEHHEM cBobOABI HA
CPOK [0 CeMH JeT.

18.4. UudopmaunoHHas 6e30nacHOCTb

NudpopmaumoHHas 6e30nNacHOCTE — 3alMLEHHOCTL MHdOpmauun u
nopaepXvealoLLen HGPacTpykTypsb! MH(POPMALMOHHOW CUCTEMbI OT CIy-
YalHbLIX WU NpeaHaMepeHHbIX BO3AeNCTBUN eCTECTBEHHOro Wiu MCKYC-
CTBEHHOrO xapaktepa, CrnocoOHbIX HaHecTw yuepb cybbektam uHdop-
MAUMOHHbIX OTHOLWEHWIA (Bnagenbuam u nosb30BaTensm uHbopmMaumn)
B pamkax OaHHOWM UHPOPMALMOHHON CUCTEMBI.

UndopmannonHasa 0e30I1acHOCTE AOCTUIAeTCA obecmeyueHUEM J10-
CTYIHOCTH, LEIOCTHOCTH, ¥ KOHQHAEHIHATLHOCTH oOpabaTeIBaeéMBbIX
NAaHHBIX, a TaKMXe [JOCTYIHOCTH M M[eJOCTHOCTH MHPOPMALTHOHHBIX
KOMIIOHEHTOB M PecypcoB CHCTEMBI.

IocTynnocTs MH(MpOpPMAIMH — B3TO COCTOAHUE unHpopMauM, NPHU
KOTOPOM CyO'BEKTHI, MMEIOI[He IpaBa AOCTYIa, MOTYT peajnsOBBIBATH
uX OeCHpEeNATCTBEHHO ¥ B TedeHWe IPUeMJIeMOro BPeMEHH. K mpa-
BaM JOCTYIIa OTHOCATCS: IPABO HA YTeHHEe, U3MEHeHHe, KOIMPOBAHUE,
YHHYTOMEeHHe HHdJOpMaJJ,HH, a Taksxe npasa Ha HaMeéHeHHe, HCIOOJIb-
30BaHUE, YHUUTOXKEHHe PecypcoB.

IlenocrHOCTE MHGpOpPMANAM — 3TO cBOICTBO HMH(pOpMAIMM CcoXpa-
HATH CBOM CTPYKTYPY H/HJM cojep)KaHue B Ipolecce nepeaadn H
xpanenus. LlerocTHOCTh MHpOpPManuy obecreurBaeTCA B TOM CJIYyHAe,

e D
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€CIIH NaHHbIE B CHCTEME€ He OTJIMYAIOTCH B CMBICIOBOM OTHOIIEHHH
OT AAHHBIX B MCXOAHBIX JOKYMEHTaX, T. €. €CJM He IIPOU30LLI0 MX
CJIy4alHOTO MJIA HAMEDEHHOTO HCKAKEeHUS, MJIN paspymnieHus.

Konpunennuansuoers muabopManmm — 1o cTaTyc, MpegocTas-
JIEHHBI WH(GOPMAIHMM WJIM AAHHBIM W onpeneaAwmuil  TpebyeMyo
CTeNeHb HUX 3amUTEL. K KOHQUAeHIHMaNLHBIM AaHHBEIM MOMKHO OTHE-
CTH, HaIpUMep, JUYHYI0O MH(OPMAUUIO MOJIL3OBaTeNel, YYETHBIE 3a-
nucu (MMeHa W naposiu), AaHHbBIE O KPeAUTHBIX KapTax, AaHHBLIE O
paspaboTKax W pasJIuuYHBIE BHYTPEHHHE AOKYMEHTHI, OyXrajTepckue
ceefenud. Konpunenunansuas muapopmManus nomKHA GHITH H3BECTHA
TOJIPKO NONYIIEHHBIM M NPOIIEAIIMM IPOBEPKY (aBTOPH3OBAHHBIM)
CyOBEKTAM CHCTEMBI (nons3oBarensm, npomeccam, nporpammam). Ilins
OCTaJIbHEIX CYO'BEKTOB CHCTEMBI 3T0 WH(MOPMALMA AOJIKHA GLITH He-
JOCTYIIHA.

CoBokymHOCTL ODHIMATLHBIX B3rJIAZOB Ha Lead, 3ajadyM, NPHUH-
MBI M OCHOBHBLIE HAIIPABJEHUA oOOecrnedyeHUs HHGMOPMAIHOHHONI
OesomacHOCTH TIpenCTABIEHBLI B Jdokrpune magopmManmonnoii Gesomac-
HocTH Poccmiickoit ®exepanuu, coriacuo KOTOpPOM mnoj umubopmamu-
OHHOII GesomacHocTsio Poccuiickoii Peepanun MOHUMACTCH COCTOSN-
HHE BalHINEHHOCTH €6 HAIMOHAIbHBIX HHTEPecoB B MH(MOPMAIHOHHOH
cepe, OnpeAeNAIONUXCA COBOKYIHOCTBIO cOaaHCHPOBAHHBIX WHTEpe-
COB JIMYHOCTH, OOIIeCTBA M rOCyZapCTBa.

B noxTpune BhIAeeHBI HeTBIPDEé OCHOBHBIE COCTABJIAIOIIAE HAIIM-
OHATBHBIX uWHTepecoB Poccuiickoit ®emepaumu B UH(POPMAIHOHHOH
cepe:

1) cobaogerne KOHCTUTYUMOHHEIX IIpaB U CBOOOJ YelloBeKa U rpa;-
AaHUHA B 00JIACTH MOJy4YeHUs MH(GOPMALMHA M IOTb3OBAHMS elo,
obecnieyeHHe AYXOBHOTO OGHOBICHHS Poccun, coxparmenme wu
YKPeIIeHNe HPaBCTBEHHBIX I€HHOCTe# obIecTsa, TpajguLui 1a-
TPUOTH3MA ¥ I'yMaHH3Ma, KYJbTYPDHOIO U HAYYHOIO NoTeHIuaIa
CTPaHBKI;

2) undopmanuonHoe obecredenue rocyaapcTBeHHOM moauTuru Poc-
CHUHACKON Pexepanum, cBa3aEHOE C AOBEJ€HHUEM [0 POCCHUMCKOI
u MeXIYHapOoJHOH o0ImecTBeHHOCTH AocTOBEpHOH uHGMOPManmuu
O rocyaapcTseHHO# monutuke Poccumitckoit Mepepamum, eé ocu-
UUATBHON NOSULIMH II0 CONHMAJBHO 3HAYUMBIM COGLITHAM poc-
CHHCKOH M MeKAYHADORXHON JKM3HH, C obecleueHmeM AocTymna
TP&XJAaH K OTKPBITBIM TOCYJapCTBEHHBIM HH(DOPMALMOHHEIM pe-
cypcam;

3) pasBUTHE COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHIH, oOTe-

YeCTBEHHON HHAYCTPUM HHDOPMALMMU, B TOM UHCIe UHAYCTPUY




UndopmaumoHHoe npaeo u 6e30nacHocTb

cpezcTs MHMOPMATU3ANMM, TEJEKOMMYHUKANWHA # CBASH, obecme-

yenme TNoTpeGHOCTEl BHYTPEHHEro PhIHKa €€ TNPOAYKIIAEA W BbI-

XO0Jl 9TOif NPOAYKIMM HA MHPOBO PBIHOK, a TaKiKe obecneuenue

HAKOIJICHUSI, COXpaHHOCTH ¥ 3(M(EKTUBHOIO HMCIOJL30BAHUA OTe-

yecTBeHHbIX MHMOPMAIMOHHBIX PeCcypCoB;

4) samuTa WHOOPMAIMOHHEIX PecypcoB OT HECAHKIIMOHHPOBAHHOIO
nocryna, obecnedeHne 06e30macHOCTH HH(POPMANMOHHBIX M TEJIE~
KOMMYHHUKAIMOHHBIX CHCTEM, Kak yiKe pasBépHYTHIX, TAK H CO-
ajaBaeMbIX Ha Teppuropuu Poccmu.

B fOKTpHUHE ONMMCAHBI IIPABOBBIE, OPraHU3ANUOHHO TEXHUHYECKHE 1
SKOHOMMYECKUEe MeTOAbl obecredeHns uHGOPMAIMOHHON (e30macHOCTH
Poccuiickoii @efepalyuy, NpUBeZeHBl OCHOBHEIE IOJIOXKEHUA rocyAap-
CTBEHHOH TOJMTHKMA U IpeACTABJIEHbl OPraHU3alMOHHbBIE OCHOBBI obec-
meuenus MHGOPMAIUOHHOK 0e30MacHOCTH Hameil cTpaHbI.

18.5. 3awumrta nHpopmauum

3awmrta mHdopmaumumn — AEeATeNbHOCTb, HanpaeeHHasn Ha npepoTepa-
LeHVe yTedku 3almiiaeMon nHdopmaumu, HECaHKUMOHUPOBAaHHBLIX U He-
npeaHaMepeHHbIX BO3AENCTBUN Ha 3alvLIAemyio nHdopmaumio®.

Vreuxa wuHGOpPMANHHN (€€ HEKOHTPOJIMDPYeMOe pacmpocTpaHeHue)
IpoucxXoAnjia BO BCe BpPeMeHa. Muorue peajibHble 21U30/bl, CBA3AH-
Hble ¢ yTeuKoil uH(opManuud HIA eé TpejOTBpallleHneM, IOJIOKEHBI
B OCHOBY KHWHO(MUIBEMOB O crencayskbax. C passBuTHeM uHbOpPMAaIMOH"
HBIX ¥ KOMMYHUKAIIMOHHBIX TeXHOJOTHI emié OJJHAM KaHAJIOM YTeUKH
pHpOpMAnHMHA CTAJU KOMIBIOTEDHBIE CeTH.

PasiuyaloT HEeCAHKIMOHUPOBAHHOE W Helpe/jHaMepPeHHOe BOBIE-
cTBUe Ha MHMOpPMANUIO.

HecaunKIMOHUPOBAHHBIM ABJIAETCH Bo3JelicTBHE HA 3aluINaeMyro
uHGOpPMALMIO ¢ HapyUIeHHeM YCTAaHOBJIEHHBLIX IpaB u (miu) IpaBHil
AOCTyIa, NPUBOAAILEe K yTeuKe, MCKaKEHUIO, noAmesKe, yHUUTOMKe-
HUIO, OJOKMPOBAHMIO AOCTyNa K uH(poOpManuy, a TaKKe K yrpare,
VHUYTOMKEHUIO Mau c00i0 PyHKIHOHUPOBAHMSA mocuTensa MHGOpPMaNUU.
Taxoro poja BoazaeiicTBHe Ha WHQOPMaNMIO HJIH pecypchl MHGOpPMA-
[MOHHOM CHCTEMBI MOYKET OCYIeCTBJIATHCA C IOMOIIBIO BpPEIOHOCHBIX
nporpaMm (BHPYCOB).

1) TOCT P 50922-2006 «3amura undopmanmi. OCHOBHBEIE TEPMUHEI ¥ Olpefee-
HUAY.
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Henpennamepennoe BosjeiicTeme Ha UH(POPMALHIO IPOUCXOTUT
BCJIIEACTBHE OINMOOK MOJb30BaTeNs, c60A TeXHUYECKHX W IIporpamMmm-
HBIX CPeACTE MH(POPMAUMOHHBIX CHCTEM, TPUPOIHBIX ABACHUH WU
MHBIX HEeNeJeHaNpPaBJICHHBIX HA H3MeHeHHe WHAMOPMALMH COOBITHIA.

Mepbi, MpuUHMUMaeMble AJIA 3aL(ATHI uHpOpManUK, IpexAe BCero
3aBHCAT OT YPOBHA €€ MCIOJb30BaAHHA.

ITosnbzoBaTens, ABASIOMUACH YACTHBIM JIUIOM, MOXKeT oDecrneduTh
3alUTy MH(POPMAIMK HA CBOEM KOMIBLIOTEDE, eCJIH oyner:

“ TIOCTOAHHO MCHOJB30BATH GJOK GecrmepeGORHOrO NMHUTAHUA;

¢ NepUOANYeCKH BBINONHATL Pe3ePBHOE KONMHUPOBAHUE daitsioB Ha
BHEIIHUE HOCHTE/IH;

¢ TMOCTOAHHO MCIOJb30BATH AHTHUBUPYCHYIO pOrpamMmy, PeryJisgipHO

OOHOB/IATE AHTUBUDPYCHBIE Gasbl W OCYIIECTBJIATh AaHTHBHDPYCHYIO

IIPOBEPKY KOMILIOTEpA.

BosmosxHOCTH 118 SaluTel MHMOPMAIMK OT CJOyYalHON IoTe-
PH WK yAaNeHUus NPeAyCMOTPEHbI M B NPOIPAMMHOM OGeCIIeYeHMH
KomnbioTepa. Hanmpumep:

¢ IPelyCMOTPEHBI NPeAyNpeXJeHUT 0 HAJTHYHU B 9JIEKTPOHHOM [0-
KyMEeHTe MaKpOOIpejeNeHuii, 0J KOTOphIe MOI'yT OBITH 3aMacKu-
POBaHBI BUPYCHI;

¢ UMEETCA BO3MOKHOCTH OTMEHATH MOCJIELHUE neucTBuA;

¢ HpeayCMOTPEeHBI B3alpoChl HA IMOATBEPIKACHHE KOMaH, IIPUBOA-

X K M3MEHeHMIO COIeDIKaHHUA WJIHN yAaneHHuro (Gaitia mam rpymn-

nel haiIoB;

¢ BOSMOKHOCTH H3MeHeHUsa (ANIOB OrpaHHYUBAIOTCH YCTaHOBKOMH
arpubyToB (Hanpumep, arpubyra «TOJXBKO HIA UYTEHHA») U T, J.

Q Ana obecneuyeHus 6onee BbLICOKOrO YPOBHS 3awutel uHdpopmMaumu B
AOMNONHEHNE K TeXHUYECKUM CPefCcTBaM MPUMEHSIIOTCS CUCTEMbI wnd-
poBaHma.

Kpuntorpacdus — Hayka, saHumarowiasics MeTogamMu WuppoBaHUa u
3awmTel LienoctHoctn mHdopmauun. Bnaronaps eé COBPEMEHHBbIM [0-
CTUXeHnam paspaboTaHa v nonyysaer Bcé 6Gonee LUINPOKOE MpUMEHEeHue
TEXHONOTNA SNEKTPOHHON MOANUCH, NO3BONSIOLWAA OTKA3aTbCs OT Heobxo-
AMMOCTU Nnepeaa’n MOAMMHHVKOB AOKYMEHTOB TONLKO B BymaxHom Buae.

CAMOE TNIABHOE

B mameit crpane paspaboTaH psifi 3aKOHOB, ofecreunBaOIMUX Ipa-
BOBO€ peryjJiMpoBaHMe B MHGOPMALMOHHOM cepe.

OrHomenus, BosHMKaOIHME OpH OCYIIeCTBJEHUH IIpaBa Ha IIO-
HCK, TOJy4YeHHe, Iepenayy, HPOUSBOACTBO M pacopocTpaHeHHe WH-
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dopManyy, TPUMEHEHUH MH(POPMATMOHHBIX TeXHOJIOHi, obecrieueHuu
samuThl MH@OpManuu, peryaupyiorcs PenepasbHbIM 3aKOHOM «06
uHGOpMAINY, MHOOPMANMOHHBIX TEXHOJOTHUAX M O 3aIHUTE nudop-
MAaIHuu» . )

OcoBoro BHMMAHMA BACHYKHBAIOT Takue WHPOPMaNUOHHBIE 00B-
eKTEI, KAK IpPOTpaMMbl JJA 3JIEKTPOHHBIX BBIYHCIUTEIBHBIX MAIITHH
(nporpammbt Aas 9BM) u 6asel JaHHBIX. HapasHe ¢ TIPOM3BeIeHUAMH
HAYKM, JUTEPATyphl WJIH HMCKYCCTBA, OHU CHUHTAIOTCH pesyJibTaTaMy
HHTeJUIeKTYa bHOM fearenpHocTu. IIpaBa Ha pesyapTaTBI MHTEJLIeK-
TYaJbHOM JesATeJbHOCTH (aBTOPCKOE IIpPaBo, HCKJIIOUUTEJbHOE IIpa-
BO, NIpaBo COOCTBEHHOCTH M Ip.) peryjaupyoTcs YeTBEPTON YaCTBIO
'K Pd.

MenonbaoBanue I10 sBIsercs 3aKOHHBIM TOJBKO TOTAd, KOrAA
Ha »TO ecTh corjacue BJiajesblla ABTOPCKUX IpaB (KOMIIAHUU-TIPO-
W3BOAMTENA HMJIA HEe3aBHCHUMOIO paspaboruuka). OCHOBOI NIPaBOBBIX
OTHOILIEHWI MeKJy I0Jib3oBaTesieM H coberBenaukom 110 aABaserca
JIALEH3UA.

VK P® cozep:xur riasy 28 «IIpecrymieHus B cepe KOMIIBIO-
TepHoil mHpOpPMAIHH»>, B KOTOpOii oIpejesieHa Mepa HaKasaHUA 3a
cJeayionie BHIBI npecTymnjaeHuii B o6sacty MHMOPMAIMOHHBIX TeX-
HOJIOTHii: HEIpPaBOMEPHBIH JOCTYII K KOMIIbIOTEpHOHM HH(pODPManuu; CO-
31aHue, pacIHpocTpaHeHWe WM MCIIOJIB30BAHNE BPEJIOHOCHBIX KOMIIbIO-
TepHBIX [POrPaMM; HapylleHHe IpPaBHJI AKCIIyaTali KOMIBIOTEPHOIO
obopymoBaHus U pHGOPMAIMOHHO-TeJIeKOMMYHUKANOHHBIX ceTen.

WadopmanuoHHAA 6e30MaCHOCTh — 3AN[UIIEHHOCTh MHQOPMALMI
u Toajep:kuBaomei HHOPACTPYKTYPhI MHDOPMAIIMOHHONW CHCTEMBI OT
coydafiHBIX MM IpeJHaMepPeHHBIX BO3/efiCTBUII €CTeCTBEHHOTO MJIN
MCKYCCTBEHHOI0 XapakxTepa, criocoOHBIX HaHecTu yiuepd cyObexTaMm
uH(GOPMAIMOHHEBIX OTHOLIEHNH (BnamenbIaM ¥ TIOJB30BATENAM WH-
(popmanuu) B pamMKax faHHOM MHMOPMAIMOHHON CHUCTEMBI. WUndop-
ManuoHHafg 0e30macHOCTh JOCTUraeTed ofecrieyeHHEM JOCTYIHOCTH,
HEeJIOCTHOCTH ¥ KOH(QUAEHIMAJIbHOCTH obpabarbiBaeMbIX JaHHBIX, &
TAKIKe MOCTYIHOCTH U IEJOCTHOCTH MH(OPMAIMOHHBIX KOMIIOHEHTOB
M pecypcoB CHCTEMBI.

COBOKYIHOCTh O(GUIMATBHBIX B3IVIALOB HA IEJH, 3ajaum, MPHH-
HUIBI M OCHOBHBIE HANPaBJIEHUA obecnieueHnsi WHGOPMAIXOHHOM
Ges0macHOCTH IpejacTaBjieHsl B JlokTpuHe urdOpMaIHOHHO! Oe3onac-
Hoeru Poccumiickoit Pepepanuu.

BammTa HHEGOPMAIUM — AeATeJIBEHOCTD, HalpaBJeHHAaA Ha IpeaoT-
BpaleHue yTeukHn gamuInaeMoil mHGoOpManu, HECAHKITMOHUPOBAHHBIX
U HelpejHaMEpPEeHHBIX BO3AEUCTBHUH Ha 3allUIaeMyIo nH(pOpMAaIUIO.
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Maea 5. OcHOBBLI counansbHoOM MHpOPMAaTUKU

0 Bonpocel v 3apganua

1. Kakue mnpaga HOpHHAAIexKAaT COOCTBEHHHMKY MHMDOPMAIMOHHOTO
obbexTa?

2. Kro cunmraerca Biazensuem uHpopManyum?

3. Kro cumraerca morpeburenem uHpopMmanuu?

4. Kakum 3akoHOM perysimpyrores OTHOIIEHUs, BO3ZHUKAMIIIHNE NpPH
OCYIIECTBJIEHHH TpaBa Ha IOUCK, TIOJy4YeHNe, nepexady, IpPOU3-
BOJACTBO M pacrnpocTpaHeHue umHGOpMALAN?

5. K Kakum obmexTam TIPUPABHEHBI KOMIBIOTEPHBIE [POTPAMMBI U
0asel maHHBIX? Yem PEryJIupyloTca npaBa Ha 5TH HH(BOpMAIHU-
OHHBIE O0BEKTHI?

6. B kakom cayuae HCIIOJIb3OBAHNE MPOrPAMMHOI0 o0ecledeHns
ABJAETCA 3aKOHHBIM?

7. 910 TaKoe JMUEH3UN Ha nporpaMmMmuoe obecneuenue? Kaxue

BUJBI JIMUEH3UH BaM W3BeCTHBI? IIpusepute OpHUMepbl HM3BeCT-

HBIX BaM HPOAYKTOB, UMEKIIHAX JUIEHIUHU Pas3HBIX BHIOB.

Kakue aesnus Vromopmsrit Komekc P® xiaccupumupyer kak

npecTynyienus B chepe KOMIBIOTEPHOW MHDOpPMammu?

3aueM HYKHBI 3aKOHOZATEILHEIE aKTBl B MHMODPMAIHMOHHO

chepe?

10. Yro Takoe HH(pOpManuoHHas 6Ge3omacHOCTE nHPOPMAMOHHO
cucrembl? 3a cY4éT yero oHa pocruraercsa?
11. Yto nomumaercs HOA mocrynHOCThIO uHGbopManun? Ilpusenure
IpUMEep, KOTAa 9TO YCJIOBHE HApYIIAeTCs.
12. 9ro momumaercs mopx nesocTHoCThI0O MHGopmanuu? Ilpusegure
[IpUMep, KOrza sTO yCJIOBHEe HApYIIAeTCH.
13. Yro mommmaercs mox KOHQUACHIUATBLHOCTHIO  MHMOPMAIHA?
IIpuseaure npumep, KOrjla aTo yCJIOBHE Hapyuiaercs.
14. B uém, ma Bam Barusax, HIPOABNAIOTCA AOCTYNHOCTb, IEJIOCT-
HOCTb M KOH(QUASHIMANBHOCTD NPH B3aUMOEHCTBUML:
1) MeXAay NOMMKAMHUKON H ManueHTOM;
2) MesKAY IKOMOH M poAMTETAMM (3aKOHHBIMM TNpeAcTaBUTE s -
MH) y4YeHUKA;
3) Mexay 6aHKOM U ero KJIHEeHTOM?
e 15. B uém 3zakmouaiorcs UHTEPECHl JHYHOCTH, OOIIeCTBA W rocy-
AapcTea B MH(pOpManuoHHoil cdepe? Iast orsera Ha BOIIpOC HC-
nonp3yiire JIOKTPHHY MHMDOPMAIMOHHON besonacuocTn Pocewmii-
cxor Demeparuu.
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UHdopmaumoHHoe nNpaso u 6e3onacHocTb

16. Uro oTHOCHTCH K HAIMOHAJBHBIM HMHTepecam Poccuiickoit Peje-
panuu B MH(OOPMAIMOHHON cepe?

17. HaiiguTe B 3JIEKTPOHHBIX CJIOBapAX H npoaHaJU3UpyNTE OmIpene- A
JIeHUsT TIOHSATHI <«KOHIENIUA», «lIapajurMar, ¢«XapTusar, «IOKT-
pura». Yro obumiero B aTHX noasaTuax? B uéM OCHOBHOE pasiiv-
ype MexAy HHMH?

18. B uém saxmouaerca samura uHGopmanuu?

19. Yem oT/iHUYaeTcd HECAHKIHMOHHWPOBAHHOE BoazeiicTBue Ha HUHOOP-
Manuoo OT HeIpeAHAMEepPeHHOTO poajeiicTBua Ha HHOpMAUUIO?
B uéM HX ONacHOCTh?

20. Kakpe Mepbl cleAyeT INpUHUMMATHL AJIA 3allUTHI uHpOpMAIIUK HA
CBOBM JIMYHOM KOMIbIOTEpe?

91. Kakse Mepsl To samure MHGOPMAIMM NPUHUMAIOTCH B Balei
mKoJe?

[loNONHUTENbHBIE Matepuansl K rnase cmoTpute B aBTOPCKOW mactep-
CKOW.




3aknw4veHue

YBakaemble BRINyCKHUKH!

Baknas u Bcé BO3pacTaiomas poJib HHQOPManMi B COBPEMEHHOM
Mupe TpebyeT OT YesOBEKA HATHYMS UH(DOPMALHOHHON KyJILTYDBHI,
OCHOBHBIMH KOMIIOHEHTAMH KOTOPOH SABJISIOTCH HH(pOPMAIIMOHHOE MU-
POBO33peHne u WH(POPMANUOHHAS I'PAMOTHOCTD.

DPOpPMHUPOBAHME OCHOB WH(GOPMAUMOHHON KYJBTYDPHl KAk Heos-
XOAUMMOTO YCJIOBUS Balleil JKU3HU U HAeATeJbHOCTH B COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM HH(MOPMALHOHHOM obmecTBe ObLIO OZHONH U3
OCHOBHBIX mzaeit 6a30Boro yposHs U3ydeHuda HHpopMaturkm B 10 u
11 wrmaccax.

Bece marepmasn, npegnarasmmumiics sam A UBYYeHHUs, ObLI CTPYK-
TYPHPOBaH 10 CHEAVIOIIMM TeMaM:

1) nudopmanus u UH(OPMALMOHHbIE IIPOHECCHI;

2) KOMIIBIOTED M ero nporpaMMHoe obecneueHue;

3) mpejcTaBieHue HHPOPMAIMK B KOMIIBIOTEDE;

4) aseMeHTHI TEOPHM MHOKECTB M aareGphl JOTHMKH;

3) COBPEeMEHHbIe TeXHOJIOIHH co3zanusa u 06paboTku HMHDOPMAIMOH-

HBIX O00BEKTOB;

6) obpaborka MH(MOPMAIIUN B 3JIEKTPOHHBIX TabJaHIax;
7) aXITOPUTMBI U 3JI€MEeHTHI IPOrpaMMUPOBAHH A}

8) mHpopManmouHOe MO/leJIHPOBaHNUe;

9) cereBble mHDOPMAIMOHHBIE TEXHOJIOTHUH;

10) ocHOBEI conmanbHOR HUH(POPMATHKH.

M=u1 Hageemces, 4TO BBI CMOIUIM PacIliMpUTE U CHCTEMATHU3UDPOBATH
CBOM NIPEACTaBJIEHUSA, Pa3BUTh YMEHUS U HABHIKHA IIO KaMJIol u3 3THX
COAepRaTeJIbHBIX JUHHUH, TeM CAMBIM:

® chopmupoBas ycroiiuusnie HpencTapneHnuds o poan uHpOpMAaTHKM,
O BIMAHUM WH(OPMAIMOHHBIX U KOMMYHUKAIMOHHEIX TeXHOJIOruii
Ha JKM3Hb 4YeJoBeKa B obIlecTse;




3aknw4yeHue

¢ pa3BUB OCHOBBI JIOTHYECKOro M aJropuTMHUYecKoro MBIIIJIEHH A,

HAYYMBIINCH PasaudaTh (PAKTHI U OLEHKH, CPABHUBATH OLEHOUHBIE
BBIBOJIBI, TIPOBEPATH HA JOCTOBEPHOCTH M 0000I1aTh MHAOPMALKIO;
IPUHAB TPABOBble M DTUYECKHe ACHeKThl MHPOPMAIMOHHBIX TEX-
HOJIOTHil; OCO3HAB OTBETCTBEHHOCTH JIO/ieli, BOBJEUEHHBIX B CO3/a“
Hye M HCHOoJb30BaHMe HMH(pODPMAIHOHHBIX CHCTEM, pacmpocrpaHe-
HUe HH(popMAaIluu;

mosyuuB Gasy AJs ToOcJexylomen yuebHOM, TBOPUYECKOH M TIpO-
(pecCHOHANLHON /eATENBLHOCTH, IJIA HEeIPepbIBHOrOo 00pasoBaHUsA
Ha TPOTSAYKEHUM BCel JKU3HHU.

Venexos Baml
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