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BeepeHue

YBaxaeMsble CTaplIeKJaCCHHKHA!

Bol gepsuTe B DyKax yueOHUK, NIPOJOMKAIOIIMI HAYaToe B
10 rnacce msydeHMe Kypca mHGOPMATHKH Ha 6a30BoM yposHe. Ha-
IIOMHHM, UYTO 3aJa4Y¥ M3y4YeHHUA J000ro IIKOJIBHOTO IIpeaMera HA Oa-
30BOM YpPOBHE HAIlpaBJIeHEl Ha (opMupoBanme y Bac:

° IIOHMMAaHMUSA OpefMeTa, KJIOYEBBIX BOIPOCOB M OCHOBHBIX COCTaB-

JSIOIIAX 3JIEMEeHTOB M3y4aeMoM IIpeAMeTHOM o0JacTH;

¢ YMEHHA pellaTbh OCHOBHBIE NPAKTHYECKHE 3aJadyd, XapaKTepHEIe
AJIA MCNOJB30BAHHUA METOJOB M HMHCTPYMEHTADHUSA NAHHOH Ipen-
MeTHOH obOJsacTu;

® OCO3HAHUA PAMOK HM3y4YaeMOH IpeJMeTHOH 06JacTH, orpaHHuYeHHO-

CTH METONOB M HMHCTPYMEHTOB, THIHYHBIX CBA3EH C HEKOTOPLIMU

APYTEMH 00JIaCTAMM 3HAHMA.

PaGoras ¢ aTuM y4eGHHKOM, Bbl NPOJOJIKHTE M3yYeHUe BOIIPOCOB,
Kacamomuxcsad WH(POPMAHOHHBIX TEeXHOJIOTHH IIpeJCTaBJCHHSA, XpaHe-
HUA, IOUCKA, 00pabOTKM M aHaiMaa HaHHBIX. Hajumuwme IpeicraBe-
HHUil O COOTBETCTBYIOIIMX KOMIIBIOTEDHBIX HHCTPYMEHTAX M yMeHHe
paboraTe ¢ HHMH — HE0OXOZWMOe YCJIOBHe Baimeil aajbHeHIeit yueb-
HOI W HIPO(eCcCHOHANBHON IesTeJIbHOCTH, BHE 3aBHCHMOCTH OT TOTO,
KaKWe IJIAHBI BBl CTPOMTe Ha Oyiyiee.

BakHBIM KayecTBOM UeJOBEKa, MKUBYIIEro B COBPEMEHHOM BEICO-
KOTeXHOJTOI'MYHOM OOIIecTBe, ABIAETCA YPOBEHb DASBHTHS €ro AJro-
PHTMHYECKOTO MbIILIeHHs. IIpogBurasack B 9TOM HAIpaBlieHUH, BEI,
[Ipesk/je BCEro, BCIOMHHTE M 3aKpPeNuTe THUIIOBbLIE IPUEMBl HANHCAHHA
IporpaMM JAJdA pelieHud CTAHAADTHBIX 3a7ad C HCIOJb30BAHHEM OC-
HOBHBIX ANTOPHUTMHUYECKHX KOHCTPYKIIM; PACIIMPHTE CBOM 3HAHHUA B
001aCTH CTPYKTYD HDAHHBIX; IO3HAKOMHUTECH ¢ HEKOTODHIMH METOIAMH
HCCJIeJOBAHUA AJTOPUTMOB.

SHauKMTeJbHOE MeCTO B yueGHUKe VAeIeHO HHPOPMAIMOHHOMY
MOZeTUPOBAHUIO M (DOPMUPOBAHHUIO NPEACTABICHHN O Pa3zHOOODPa3HBIX
KOMIIBIOTEDHBIX MOJEJAX.

Taxskxe MBI cYMTaeM Ba)kKHBIM OGCYAHTH C BaMu pasHooOpas3HbIe
ohdeKrTEl U NpobreMEl, CBs3aHHBEIEe ¢ WHGOPMATHIALMEH W MACCOBOMH
KOMMYHHKaNuell COBPEMEHHOr0 o0IIecTBa.

B xomme kazaoro maparpada pasMmelneHb BOOPOCHI W 3aJaHHA.
OtrBeuas HA BOIPOCHI, BHI CMOKETe IIPOKOHTPOJIUPOBATE, XOPOIIO JH




Beepexue

YCBOEHEI OCHOBHEIE NOHATUSA W HJeH HHQOPMATHKHM U MHPOPMAIHNOH-
HBIX TEXHOJOTHH. BeImosHAA 33/JaHMA W pellasd 3aJa4dd, BBl CMOMKeTe
IIPOBEPUTH, HACKOJBKO XOPOIIO yMeeTe NPHUMEHATH MOJy4YeHHBIE 3HA-
HHUS Ha IpaKTHKe, B TOM YHCJe B HOBBIX ycIOBHUAX. Bojee cioKHBIe
zafaHUEA OTMeYeHBl 3HaKoM *. Mbl cuuMraeM, UTO HX BBIIIOJIHEHHe IIO
ciaM KaxKIOMY VUYEHHWKY, HO HACTOATEJIBHO PEKOMEHIYeM BBINOJIHATH
9TH 3aJaHUA TeM, KTO TOTOBHUTCA K cIade eIMHOTO TOCyAapCTBEHHOI'O
axsamena (EI'D) mo madopmaruke.

B paGore ¢ yueOHMKOM BaM IIOMOTYT HABUI'ALlMOHHBIE 3HAYKM!

— Ba)XKHOe yTBEp)KAeHHe WIH OIpe/eeHNe;

— HHTepecHas HWHQOpMAaIHA;

— IpPUMEp peIleHudA 3aJauu;

— cceLIKa Ha pecypc B HHTepHere;

— [ONOJHUTENBHBIH MaTepuas, COAepIKalluiicA B aBTOPCKOM

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

BOIIPOCEI B TeKcTe maparpada, BONPOCEI W 3aJaHUA A
CAMOKOHTPOJA;

— BajzaHudA JJIA TMOATOTOBKM K HUTOTOBOM ATTECTAIHH;
— [OMAIIHMII IPOEKT WM MCCIeJOBaHHE;

— 3ajJlaHWUA [OJIA BBINIOJHEHHA HA KOMIBIOTEPE;

— rpyunoBas paboTa;

— MeXIpeaMeTHbIe CBA3H.

PO PAOOEHNOS®
I

HenaeM ycnexoB B HMaydeHUH HHGboOpMaTHKH!




rMmasea 1

OBPABOTKA UWH®POPMALUU
B 3JIEKTPOHHbLIX TABJIMLAX

IIpuknagHble IpPOrpaMMEI, IpegHA3SHAYEHHBIE A paboThl C JaH-
HBIMM, TIPeJCTABJIEHHBIMUA B TabIMIaX, HA3BIBAIOTCA TAGIMUHBIMH IIPO-
neccopamu (TII) mam nmpocro anexTpoHHBIMH Tabaumamu (9T).

IlepBriit Tabauuablil mpoieccop ObLI cosmad B 1979 romy m mpen-
HasHAvYaJICA AJSA aBTOMATHIAIMKM PYTHHHBIX BBIUYHCJIHUTENILHBIX IIPOIE-
nyp. CoBpeMeHHEIE BJIEKTPOHHBIE TAOJMIBI IIPUMEHATCA He TOJIBKO
JAJiA BBINNOJIHEHH A pacué'ros. OHH MMO3BOJIAKT NPOBOAMTE YHCJIEHHEIE
IKCIIEPUMEHTHI ¢ MATEMATUYECKMMM MOJEJAMU, UX YACTO HMCIIOJB3YIOT
Kak npocTyio 0asy JaHHBIX, B HUX MOYKHO CO3JaBaTh pasHoOOpasHbIe
KpacuBO 0OGOpMIIEHHEIE HOKYMEHTHI ¢ IIPOMBBOJIBHON wHGpoOpManuedn —
peKJIaMHbIe JIMCTOBKM C IIpaic-JucTaMM, KaTaJIOrd, IUIaHBI U rpaduru
paboT, pacnucaHus ¥ MHOTOe Apyroe.

Bonpocrl, cBazanable ¢ ob6paborkoil wWH(pOpPManUU B SJIEKTPOH-
HBIX Tabmunoax, 3aHUMAIOT Ba)XKHOE MeCTO B IOBCEIHEBHOI mpodec-
CHOHAJILHON AeATEeJIEHOCTA MHOTHX CIIENHAJINCTOB, CBA3AHHBEIX C OyxX-
rajaTepcKkuM M OAHKOBCKUM YU8TOM, IIJIAHMPOBAHHWEM pacIpeAeeHus
PecypcoB, IPOEKTHO-CMETHBIMH paboTaM¥, HHIKEHePHO-TeXHHUUYECKUMH
pacuéramMu, 00padoTKON OOJBIIMX MACCHBOB MHMOPMAIMH, HCCJIEH0-
BaHWEM JWHAMWYECKUX IIPOIECCOB M [pP. JJIeKTPOHHBIe TAGIHIBI ITO-
JIe3HBI W B OBITY: IJIAd y4éTa CEMEHHBIX NOXOJAOB H PACXOJOB, NPH
pacuéTax B3HOCOB 32 KOMMYHAJBHBLIE YCIYIM W KPEAHUTHI, IIPW 3aIoJ-
HEHUH HAJIOTOROII AeKJapauuu u T. 1. Bbl MoKeTe HMCHOJL30BATHL TAG-
JHYHEBIE IIPOLECCOPHLI B CROEH yueOHOI AesSTeILHOCTH: AJIS PEINeHWsI
CHCTEM YpPaBHEHWUII W HocTpoeHus rpa@ukoB QYHKIHHA 110 MaTeMATH-
Ke, 1A 00paboTKH pPesyJIbTATOB 9KCIEPMMEHTOB [0 XMMHH u (QH3UKe,
JJIsS BUSYANIM3AIlMM SKOHOMHUYECKHMX M CTATHCTHUYECKHX [HAHHBIX Ha

3aHATHAX N0 PKOHOMHUUYECKOH reorpaduu.




asa 1. O6pa6oTka nHpopmauum 8 3T

§ 1
TabGnu4HbIK Npoueccop.
OcHOBHbIEe cBegeHud

1.1. OGbekTbl TAGNUYHOrO npoueccopa M UX CBOMCTEA

HauGonee pacnpocTpaHéHHBIMHA Ta0IWYHBIMH IPOIECCOPAMHE fE-
asworcsa Microsoft Excel m OpenOffice Cale.

Becb marepwan, paccMaTtpvBaemblii B 3TOWM [NaBe, HOCWUT YHUBEpCasb-
HbIA XapakTep, T. €. cnpaBen/MB Mo OTHOLWIEHWIO K NobomMy TabnuuHo-
My npougccopy. Mbl ByoemMm WMANKOCTPUPOBaTL €ro nMpumMepamMin, BbINon-
HeHHbIMKW B cpefe Microsoft Excel 2010.

Bce npumepsl, umenowmecs B y4ebBHUKE, XenatenbLHO MNOBTOPSATbL B
cpefe WMeloLWerocs B BalleM pPacnopsXeHuu TabauyHOro npouecco-
pa. Ecnu Bbl pacnonaraete Bepcuei tabnuuHoro npoueccopa Microsoft
Excel, otnndHoit ot Microsoft Excel 2010, unn xe ucnons3yete Apyroe
CeMeiCcTBO TabNUYHBIX MPOUECCOPOB, WLWWTE HEeAoCTaLyio uHbopma-
UMI0 B CMpaBOYHON cucTeme camoro TabnuMyHoro npougccopa wuam B
cetn MHTepHeT.

ITocne samycka mporpammbel Microsoft Excel ma skpaHe OTKpBI-
BalOTCA [lBA OKHA: OKHO TabJIWMYHOTO HOpoIleccopa U OKHO CO3JaHHO-
ro B HEM JokyMeHTa. OKHO TAaGJIUYHOIO IPOIECCOPA MMEeT THIIOBYIO
CTPYKTYDPY (puc. 1.1).

HokymeHT, coszaBaeMblii B TAOJMMYHOM IIPOIeCCOpPE, HA3BIBAETCH
paboueii KHMIroifi M mo ymoauaHuio mnoaydaer umsa Kmural. Buoes
cozpanHasag B Microsoft Excel paGouas KHHMra cocTouT M3 TPEX JIMCTOB
¢ umeHamu Jiuerl, Jiuer2 u JImer3d. MMeHa JIHCTOB YKA3BIBAIOTCA HAa
Apasrukax. [lonb30oBaTenb MOMKET MEPEHMEHOBATH JIMCTHL IO CBOEMY
YCMOTpPeHHI0, J00aBUTh K KHHUIe HOBBEIE€ JIMCTHI MJIN YIAJUTH HEHYHK-
Hele. Ha jgmcrax moryTt ObITh pasMelleHbl 9JeKTPOHHBIE TAOJHUILI (BBI-
YUCJAUTEeNbHbIe TabMUIIEI, codmaBaeMble ¢ momomibio TII), guarpamMmer,
rpaduku, rpadguueckme uszobpaskeHUsa U Apyrue o0weKTHI. IlepeiiTn
K IPOCMOTPY A1000r0 JHCcTa KHUTHM MOKHO BBIOODOM €ro spJLIYKAa, a
OIS IIPOCMOTpA CONEP:KHMMOIQ TOH YacTH JIHCTA, KOTOpad He oTobpa-
JKaeTcAd B OKHe, MOYKHO MCIIOJIB30BATh IOJOCHI IPOKPYTKH.

Q Ecnn B Microsoft Excel okHO pabo4eid KHAUMM OTKPbLITO B MNOJIHO3KPAaH-
HOM pexunme, TO UMSA KHUMM OTOBpaKaeTca B CTPOKE 3arosioBka OKHa
TabnnMYyHOro npoueccopa, a KHOMKW YNpaB/ieHWA OKHOM pabodeil KHU-

™ — nof KHOMKamuK ynpaeneHus okHoM TabnuyHoro mpoueccopa.
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Fmaea 1. O6paborka nudpopmauumn B 3T

B oksHe paboueil KHUTH OTOOpaXKAETCA COAEPIKHUMOE TEKYIIero Jim-
cra. Pabouaa obGiacTe amWeTa ¢ 9JIeKTPOHHOW Tabauieidl croadmaMu u
cTpokamMu pasdbura Ha suenkm. CToadner 00o3HAYEHBI OYKBAMH JIATHH-
cxoro angaBuTa, CTPOKHM NIPOHYMepOBaHEI. Anmpec Aueifkm oGpasyercs
U3 HMeHH cToiblla ¥ HOMepa CTPOKM, Ha IepecedyeHHMH KOTOPBIX OHA
Haxonurcs (Hanpumep: Al, AB12).

0 fyeilka — STO HavMMeHblUas CTPYKTYpHas eouHWULA 3NeKTPOHHOW Tabnu-
Ubl, KOTOpas o6pasyeTcs Ha nepece4YeHun ctonbua v CTPOKW.

Nuorma mna obo3HaueHHA sS4YeeK HCIIONL3YETCS CHCTeMa ajape-
coB RC, HasBaHMe KOTOPOIl NPOM30MILIO OT AHTIHHCKHX CJIOB «Row»
(crpoka) u «Column» (cronberr). B aroit cucreme siueiika C3 OGymer
umetrs aapec R3C3.

BbiicHMTE, Kak OCYyWeCTBNREeTcA nepexon kK cucteme apgpecos RC B
T Tabnu4HOM npoueccope, MMeloWemcs B Bawem pacriopskeHuun. Mo-
CMOTpUTE, KakuMm B 3TOM cucteme ByaeT agpec suerikn AB12.

Huelika MoOKeT UMeTh WMs, MPEACTABJIAIOIee CO00H IOCJemI0Ba-
TeJBHOCTh CHMMBOJIOB, OTJUYHYIO OT aJpecoB A4YeeK, He COAEPIKAIIVIO
npobesoB B HE HAUMHAIOMIYIOCA ¢ Hudpbl. YT0OB NPUCBOUTHL AUYEHKe
HUM#A, OOCTATOYHO €€ BBIJEJIUTh, BBECTH KEJaeMYI0 IIOCJIEOBATEIb-
HOCTb CHUMBOJIOB B moje Mmsa u makars Enter.

JBe u Gosee A4YeHKHM JIHMCTA BIEKTPOHHOH Tabmumel o6pasyoT ou-
anasoH sg4eeK. B qmamas3oH syeeK MOTYT BXOAWTH KAK CMeXXHBIE, TAK
H HecMeyXHble gueiku. [IpAMOYroJbHEIA AMATIA30H M3 CMEXHBIX sde-
€K HasplBaeTCs CBASHBIM auanasoHoM. IIpm samaHmm agpeca CBASHOTO
OUATIa30HA YKA3BIBAIOT €r0 HAYAJBHYIO ¥ KOHEUYHYVIO AUYEHKH — Auei-
KM JIEBOTO BEPXHEro M IIPABOTO HUMKHEro yrjos (Hanpumep, Al:Al0,
B2:C2, B2:D10). Yrobel ykasaTh azpec HeCBS3HOIO AMANA30HA SAYeeK,
HAJ0 4Yepes3 TOUKY C 3aOsTOH YKasaTh aJpeca ero CBA3HBIX YacTeil.

Crpora m crosifen Tak:ke ABIAITCA AHAMNA30HAMH sueek. Hampwu-
Mep, azxpec 5:5 — ajpec AManas’oHa SYeeK, B KOTOPBIH BXOLAT BCe
A4YeKM 1ATOH cTpoxH, a aapec C:C — agpec amanasoHa s4YeeK, B
KOTOpBIH BXOAAT Bce sAdeiku croabua C. CoorsercrBeHHo 10:12 —
3aTO ajJipec AMAINA30HA AYeeK, KOTODBIM BKJIIOYAET Bee AYEHKH CTPOK
¢ vomepamu 10, 11 m 12, a C:E — azpec nuamasoHa s4eeK, B KO-
TOPBIM BXOAAT Bce AdYeiikm croadbmoB C, D u E.

B rabuune 1.1 npuBemeHEbl 06beKTH TaGJMYIHOrO IpoIleccopa, a
TAKKE HMX OCHOBHBIE CBOMCTBA, KOTOpPBIE aajiee OYAYT DPACCMOTPEHBI
bosiee moapobHO.
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Tabnuuya 1.1
O6bexkTsl TabnMyHoOro npoueccopa U UX CBOWCTBA
00sexT CroiicTBa 00'BeKTa

Pabouasa xkuura HWma, konuuecTBO JIUCTOB

Jlucr WMs, KOJHMYECTBO DPA3MEIIEHHBIX 00BEKTOBR M WX BHI,
HaJHYHe SaIHThI

DIIeKTPOHHAS ObIiee KOJHYECTBO CTPOK M CTOJOIOB; KOJHYECTBO

Tabiua CTPOK ¥ CTOJOILOB, COJep:HANUX HAaHHbIE

Cronberr WNmsaA, mupHHA, KOJAHYECTBO 3aMOJHEHHBIX TaHHBIMH
AYeer

Crpoka Howmep, BBICOTA, KOJMYECTBO 3AIIOJHEHHBIX AAHHBIMU
AYEeeK

HAueiira Anpec, uMsA, COAEPKUMOE, TUII JAHHBIX, (JOPMAT OTO-
GpaskeHHUsT NAHHBIX, INpUMedaHNe, TPAHUNEBI, 3aJIUBKAa

Huanason sueek | Ajapec, KOJIMYECTBO AUeeK

IHuarpamma Twun, Buz, HasBamme, pasMep o06JacTH JHATDAMMEI,
I[BETOBaA ramMMa

Onepanuu co3gaHusa HOBOM KHHUIH, OTKPBITHUSA KHUIH, CO3JaHHOMH
paHee M COXPAHEHHOW HA BHENIHEM HOCHUTEJIe, COXPAHEHWs KHUTH B
(aiine BBIMOJHSAKTCA B TAOJMYHBIX IIPOIECCOPaxX TaK ke, KaKk M aHa-
JIOFMYHBIE OIepalMM B TEKCTOBEIX mponeccopax. CTaHZapTHBIM THIIOM
aiina B Microsoft Excel asinserca KrHura Excel, a crangapTHBIM
pacmiupeHueM HMeHH (aiina — paciiupeHue xIsx.

Kakoi Tun ¢dainoB sBNSeTCA CTaHAAPTHBIM MPU COXPaHEeHWM OaHHbIX B
TabnuyHoOM npoueccope, MMelLemMcs B Ballem pacrnopsbkeHun? Kakoe
pacliMperve vMmeHwn daina emy COOTBETCTBYET?

Bremonunenne romamger ®@ain — Ilewars — IlewaTs npuBoguT K
neyaTd 4acTH TeKyIero JIMCTAa KHHUTHM, KOTOpas 3aloJHeHa JAaHHBIMH,
a TakK:e JAPYrux o0OBEKTOR (HApHMep, AMATPAMM), PACIOJIOMKEHHBIX
Ha sToM JsucTe. CeTka, pasAe/diomas JUCT 3JeKTPOHHON Tabnumbl HA
AYelKH, II0 YMOJUYAHWIO He NeuyarTaercsd. KCIH JAaHHBIMH 3aloJHeHa
ob6acTk JHCTa, KOTOPasd (PU3HYECKW He yMeIaeTcs Ha OJHOH CTpaHH-
e (omHOM JscTe OyMaru), To TaGIWUYHBIA IPOIECCOP ABTOMATHYECKH
pacnpeznensgeT e€é HA HECKOJIBKO CTPAHMIIL.




Maea 1. O6paborka nipopmaun B 3T

O ycTaHOBKHM ONpefeléHHBIX 3HAYEeHMIH apaMeTpoB IedaTy
MOYKHO HCIIOJIB30BATH YIIpaBjieHHe HacTpoiikamMu okHa Ilewars wmiam
rpynmny mHCTpyMeHTOB IlapamMeTrpsl cTpaHMIlbl Ha BKJaJkKe Pasmerka
CTPAHHUIBI.

B 4&M COCTOMT MNPUHUMNWMANBHOE OT/IM4ME Onepauvd neyvatu KHUrn B
cpene TabnuyHOro npoueccopa OT onepaumy nedyatu OOKYMeHTa B Tek-
CTOBOM npoueccope?

1.2. HekoTopblie nNpuémbl BBOAA
U penakTUpoBaHUA AaHHbIX

Bea umrdopManua 3aHocuTCs mosb3oBaTeneM B saueiikm IT. [lna
TOr0 4ToObl BBOAWUTE WIH pPeNaKTHPOBAThL JaHHBIE B TOH HJIM HHOI
gueiike AT, B Heé cieayeT MOMECTHTHL TAONIMYHBIA Kypcop, T. e. cle-
JaTh AYeMKY AKTUBHOM.

ObpaTuTe BHUMMaHWE Ha TO, Kakylo ¢opMy npuHMMaeT YykasaTtenb
MbilLK, Nepemellaemsiin Hag pabodeirr obnacteio nucta B 3T.

BCrnoMHUTe, Kak BbirmaouT TabnuyHbliA Kypcop M Kak ero MOXHO no-
MECTUTE B TY WIN WUHYKD AYENnKy.

Ilepen HauagoM BBOJA TEKCTOBEIM Kypcop B AdelKe OTCYTCTBYET
M TOABIAETCA IIocJe BBOAA IEePBOro CUMBOJa. Bo BpemsA BBOJA JaH-
HBIX HaAnuch «['0TOBO» B CTPOKE COCTOAHUA M3MeHAeTca Ha «Bsop»,
NaHHBIE OTOOPAKAIOTCA KaK B TeKyIleid syedike, Tak u B moye Crpoka
hopmy.r.

Ajlpec aKTHBHOHM AYEeHKHM M BBOAMMBIE B He€ NaHHBIE OTPDAKAKOTCH
B cTrpoke dopmyn. B mose Crpoka ¢opmMya MOMKHO pelaKTHPOBATH
MHOOPMAIINIO, XPAHAIIYIOCA B aKTHBHOH adeiike. Ilpu aToM B CTpOKe
dopmyn mosBIAOTCA KHOIKH BBox () u OrMmena (@).

Ilna yhajeHus NAHHBIX M3 AYeHKH HY)KHO BBIIEIMTbL €€ M Ha)KaTh
kaasumy Delete. Takum ke cmoco00M MOMKHO OYHMCTHUTH COLEPIKUMOE
sfiYeeK BBIJEJIEHHOTO AUANA30HA.

ConepKHEMBIM AUYeHKH MOKeT ObITb YHCJIO, TeKCT Hau (popmyuia.
BoamosxHOCTH padoThl ¢ AaHHBIME ompejensiorcs ux tunmom. IT pa-
00TaIOT ¢ AAHHBIMU CIEIVIOIIUX THUIIOB:

* ypcJsoBbIe 3HaueHuda (Hampumep, 143; 51,1; 4/5; 1,23E+02);
* nata W BpeMda cyTok (manpumep, Maii 1945; 20.12.2012; 15:00;

3:00 PM);

* opmyasl (manpumep, =(Al1+B1)/2 nmm =CYMM(A1:A5));
¢ TeKCcTOBEIe 3HAuYeHWs: (manpumep, Bpemsa, Croumocts, Bceero,
Damnnns);
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® NpUMEUYaAHUHA;
® I'MOEepPCCHIIKH;
* pasnaWuHEBIe IpaduuecKme H300parKeHHT,

TabauuHbIi NPOMECCOP CAMOCTOATENBHO IBITAETCS PACHO3HATH THII
BBOAMMBIX OaHHBIX. Ilo yMosyaHwWio 4YmuciIa BBRIDABHHBAIOTCH IIO Ipa-
BOMY Kpaw fAYeHKH.

IIpobHyi0 Y4acTh YHCAA OT IEI0H OTAENAI0T 3anATOM WIM TOYKOM,
B 3aBHCHUMOCTH OT YCTAHOBOK OIEPAI[MOHHOH cHCTeMbl. B pyccKossmu-
HBIX Bepcuax Windows B KauecTBe pag[elIHTeNd IeJoH u ApobHOI
yacTeil yMcsa M0 YMOJYAHHI0 HMCIOJb3yeTcd 3aldATas, a IpPH yIorpe-
GJeHNH TOYKHM YHCJIO WHTEPHPETHpYyeTCcA KaK OaTa.

MocmoTpuTe, kak OGyoyT oToBpaxeHbl B sveilkax IT paHHblie 17.05 w
05.17. Kak Bbl MOXeTe 3T0 0ObACHUTL?

Bsox dopMyasl HauMHAeTCS CO 3HAKA DABEHCTBA, KOTODBIH yKa-
3BIBAET TAOIMYHOMY IpPOIEccopy Ha HeoOXOAMMOCTL BBINOTHEHHA BBI-
YHMCJIEHHH B COOTBETCTBMM CO CJIEAVIOIIWM 32 HHAM BbhIpaXKeHHeM.

dopMyna Ha4YMHAEeTCs CO 3Haka «=» U MOXET coaepXaTb CKOOKW, 4mcna,

TEKCThl, CCbITKA Ha AYelKK, 3HakK onepaunin U GyHKUnK.

Mpu Beope dopmyn Heobxogumo cobniogats cneaylouive npasuna:

* nns obo3Ha4eHus apudMeTUHecknx OeNCTBUIA MCMOosb3YIoTcsa onepa-
TOpbI: «+» — [NA CNOXEHWA, «—» — AN9 BblYNTAHUA, «*» — LN yM-
HOXEHWS, «/» — ONng OeneHwus;

e nona 0003HA4YeHWs LOENCTBMA BO3BEOEHWS B CTerneHb WCMoNb3yetcs
onepaTtop «*»; Hanpumep, 5° Gymer 3anwvcaHo Kak 5°3;

® nna 0B03HaAYEeHWs OENCTBUSA HaxOXOEHWEe MNPOLEHTOB WCMONb3yeTcs
onepatop %; Hanpumep, dopmyna HaxoxaeHws 25% ot uucna 240
oyner Bbirnanete Tak: =240*25%;

® Hefb39 OMyckaTb OMepaTtop YMHOXEHWS,

® NOpPAOOK BLIMONHEHWUA (NPUOPUTET) onepaumii COBNadaeT C MNMopsaKoM
(NPUOPUTETOM), MPUHATEIM B MaTemMaTuke;

* 0N U3MEHEHWS MOPSAOKAa BbINOJHEHWA OENCTBMIA MCMNONL3YIT KpYrble
ckobKku;

* copmyna aomkHa ObITk 3anucaHa NWHEAHO, T. €. B BUOE CTPOKU CUM-
BOJIOB.

Kax mnpasmio, B GopMyJdax HCIOJMB3YIOTCHA He caMH HCXOAHbIE
JlaHHBIE, 4 CCBLIKHM HA AYedKH, B KOTOPEIX 3TH JaHHBIe HAXOAATCH.
Cchllka Ha S4YEHKY COCTOMT W3 ajpeca siveiikm. flueiika, B Ko-
TOPYIO BBOAMTCA (POPMYyJIa, W AUEiKa, CChLIKA Ha KOTOPYIO HCIIOJb-
ayerca B (QOpMyJie, MOIYT HAaXOJHUTHCS Ha PA3HBIX JHCTAX M Jake B
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pPasHBIX KHHUTax. B Takux ciayyasx B CChIIKAX K agpecy sSUYeHKH 10-
OaBideTcA yKasaHue Ha e€ mMecTopacmoyos;keHme. Hampumep, Jlucr2!C4
ABJIAETCA CChIIKOH Ha aAdeiiky C4 mumcra Jluer2.

IIpn mM3MeHEeHUM JAHHBIX B KAKMX-THO0 AYediKaxX MPOMCXOTUT aB-
TOMATHUYECKHUI IIepecuéT 3HaAUeHWH Bcex (OPMYJI, COAEPIKAIINX CCBLI-
KW Ha 39TH SAYeHKH.

BosmoHOCTE aBTOMATHYECKOro mepecuéra (hOPMyJ IpH H3MeHe-
HHAM HMCXOJHBIX JAHHBIX — OJHA M3 KJIOUEBLIX HIell JSJIeKTPOHHBIX
Tabnaun. Brarogapsa aToMy sieKTPOHHBIE TAaGAHILI HA3BLIBAIOT AWHA-
MHUYECKUMH.

IIpu cosmanum GOPMyJbl BXOAAIIME B HEE CCHLIKM MOMKHO BBECTH,
HabpaB aZpeca A4YeeKk Ha KJiasuarype. OZHAKO IJIy4Yllle WX BBOIUTE,
noMelas TabJMYHBI KYypCcoOp ¢ HOMOINBI0 MBIIIH WM KJIaBHATYDHI B
coorBercTByIOmMyIo Adeiiky 9T. B aTtom ciydae BBEI TOUHO He coyTaere
MOXO)KHe II0 HAauYepTaHWI0 DPYCCKHMe M JATHHCKHe OYKBBI H CMOXKeTe
KOHTPOJMHPOBATE NPAaBUJIBHOCTE BBOZA (opMmyJ, obpainas BHUMAaHHE
Ha BBIJIEJIEHHBIE II[BETOM CCBLIKH B (QOpMyJie M TIPAHHUIIBI COOTBETCT-
BYIOIIUX UM AYeeK.

ITo ymomuanuio B sAdeiikax ¢ GopMyaaMH 0TOGpaKalOTCA HE CAMH
(opmynsl, a pe3ysbTaThl HX BHIYHCHeHUil. Ilpu atom cama dopmyna
orobpaskaercss B CTpOKe (OpMyJi. ITO TAK HA3LIBAEMEIH DPeXHMM OTO-
OparkeHHs 3HAUEHUH.

BbISICHUTE, Kak MOXHO YCTaHOBWTb pexunm oTobpaxeHus dopmyn s 3T,
MMEIOLLMXCA B BalUEM pPacropsikeHun.

IIpu ucnosb3oBanmm GOPMYJ B siuefiKax 3JeKTPOHHOH TaGIHIIED
MOT'YT MHOABJAATHCHA coobmieHus o6 ommbkax (raba. 1.2)

Tabnuua 1.2
HekoTopble coobuieHrs 06 owmbkax
Coobmenune Ilpuynaa OWHOKH
HHEHH#H Cronbern; HeJOCTATOYHO IMIMPOKMH [JIA oTOOpakeHMS UHCJa
#IOEJI/0! IloneiTKa HeneHHS Ha HOJIb
#3HAY! B dopmyne pisi MaTeMaTHUECKMX BBIYMCJIEHHH CONEp:KHT-
CA CChLIKA Ha AYEHKY C TEeKCTOM
#CCBLIIKA! | Hueiika, cchlIKa Ha KOTOPYIO HMCIOAL3yeTca B Qopmyle,
He CYIIeCTBYeT
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BBox Texcra B sueiiky OT Takke uMMeeT HEKOTOPhEIE 0COOEHHO-
ctu. Ilo yMOT4aHMIO TEKCT BhIDABHWBAETCA IO JieBOMY Kpaw. Ecim
AJAWHA TeKcTa OoJblie INMPHUHBI A4YedKH, TO TEKCT HA IKPaHe MOMKEeT
0TOOPA3UTHCHA ITOJHOCTBIO, MEPEKPLIB CBOOOMHBIE S4YEHKH, PACIOJIOMKeH-
HEBIe TpaBee. Ecam cupaBa HeT CBOOOJHBIX fdeeK, TO BHIMMAs YacCTb
Texera Oymer obpesana. CyimecTBYIOT cpe/icTBa OQOPMIEHHSA TEKCTa B
AdefiKe B HECKOJIBKO CTPOK (IepeHoC IO CJIOBaM), BBIpAaBHHBAHHA IIO
TOPU30HTAJIM ¥ BePTHKAJIW, M3MeHeHHdA HaIlpaBJIeHHsA TEKCTA.

YroObl BBECTH AAHHBIE B HOBOIl CTPOKe AYeMKH, BCTABJAKT Das-
pBIB CTPOKH, Haxkas kjasumu Alt + Enter.

Wsaorga TpebyeTca COXpPaHHUTH B BHIE TeKCTa YHCIA, OaThl HUIH
¢gopmysbl. [as sToro MX BBOJ B A4YeHKY HAN0 HAYUHATE C AaIoO-

cTpoda.

CpaBHuTe TO, 4TO GymeT otobpaxeHo B suelike npu seoge B Heé 2017
n '2017.

Ilns mpuBjieueHUs BHUMaHUA K Hambojee BasKHOW MHDOpPMaLUH
HJIH BBOIA ITOACHEHHH MOKHO CHAOOUTHL AdYeiKM TaOJHIBI IIpHMeYa-
HUAMH,

BbiicHWTE, KaKk MOXHO cO30aTb npumMedaHue B TabanmyHOM MNpOLECCO-
pe, UMEIOLLEMCS B BalleM pPacnopsiXeHuu.

1.3. KonupoBaHue u nepemelieHne OaHHbIX

Jlyis BBIMOJHEHUS ONEpaluii KONHUPOBAaHHA M IMepPeMeIeHudA JaH-
Heix B OT cooTBeTCTBYIOIIME AYEHKY WIM AHAlla30H sAYeeK CcHada-
Ja cJefyeT BBIZIEJUTH, & 3aTeM MOXKHO BOCIOJIB30BATBCH KOMAHIAMU
Konuposats, Bripesars, Berasurs rpyunel Bydep o0mena Brianxu
T'nasmas.

Jnsa BblgeneHns HeCBA3HOro auanasoHa fi4eek MOXHO BblAENUTb NepBylo
CBA3HYIO 4acTb, @ 3areM HaxaTtb knasuwy Ctrl v, yaepxuveaa e€, Bbine-
NTb crnegylouwme CBA3HbIE OManasoHbl.

IlagHEBIe M3 ONHOW AYEHKM MOXKHO BCTAaBUTh B JPYTYIO AYEHKY
WM B AWANasoH #AveeK, BbIAeJeHHBIH Ilepes BcraBkoil. JlanHble U3
CBAZHOIO AMAIIA30HA MOXKHO BCTABUTHL B OJWH WJIM HECKOJBKO CBfA3-
HBEIX [AMAIIA30HOB HAUYEeK TOro e pasMepa. B mocienHeMm ciaydae Iie-
pell BCTABKOM HYMHO BBIJEIWTEH JIEBYI0O BEPXHIOI #AUYEHKY KaMaoro
CBSIBHOI'O JAMATIAB0HA.

ITo yMosuaHMI0 OpPH BCTABKE HOBHIE JAHHBIE 3aMeHAIOT NaHHLIE,
HUMeIluecd B A4elKax.
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0 Ecnv comepXumbiM sveek, KOTOPOE KOMWMPYETCA WAM nepemeLlaeTcs,
ABNAIOTCA GOPMYJbl, TO MOXHO BCTaBUTb B BblAENEHHbIE AYEWKW He
camu ¢GOopMynbl, 8 BbIMUCIEHHbBIE MO HWUM 3Ha4YeHwda. Ong 3T1oro Heob-
XO[AMMO CKOMWPOBAaTbL COOEPXUMOE UCXOOHbIX sideek B Oydep obmeHa,
BbIOENNTL MO3WLUWMKID BCTABKW W BbINOJHUTE kKomaHaoy FnaeHas — Bcera-
BUTb — BcTaBuTh 3Ha4YeHud.
HaHHbie 13 Bydepa oBMeHa MOXHO BCTABMTb B BblOENEHHbIE AYei-
KM TakMum 0Bpa3oM, H4TO OHW HE 3aMEHAT WUMEOLLMECS TaM [aHHble, a,
HanpuMep, CYMMWPYIOTCA C HUMW. 3Ty U pag APYrnx BO3MOXHOCTEMR
MOXHO uccnenosatek B okHe CneumansHaa BcTtaeka (puc. 1.2), Bbi3bl-
BaemMoM kKomaHaoih MmaBHas — BcetaBuTh — CneuuanbHas BCTaBka.

Bcraeute ]
@) BCe ! () ¢ ncxoaHoi Temon
() hopmynei () be3 pamkm
| (O sHayeHus () WwvpuHbl cTonbuos
: ) chopmarThi () copmynbl v hopmaTel Yucen
O npumeyanus () 3Ha4eHus 1 hopmaThl Ynucern
(O yenosws Ha 3HaveHus ) BCe ycroBHble (hopmars! 06beanHeHus
| Onepaums
(@ Her () YMHOXWUTB
O cnoxuts O pasgenuts
| O Bblyects
;‘ [_Inponyckatb nycTble sueiiku [ | TpaHcnupoBate
: l BcTaBuTh CBA3b oK ] I OTmeHa ‘|

Puc. 1.2. Oxuo CrnenmajpHas BCTABKA

Ecim Heo®xogMMO B HECKOJBKO PACIOJIOMKEHHEIX IOAPS) SYeeK
BBECTH IIOBTOPAIOIIMECA NAHHBIE WJIH H3MEHAMIIHEcCH M0 OlpeNeieH-
HBIM 3aKOHOMEPHOCTAM IIOCIEIOBATEJIbHOCTH HAHHBIX, TO MOYXHO BOC-
IOJIb30BAThECA (DyHKIHeH aBTO3amoJHeHHA. [ 3TOro HYMKHO:

1) BHecTH JaHHBIE B [Be IepBhIe AUYEHKH;

2) BBIAEIUTH 9TH HYeiiKu;

3) YCTAaHOBHTL YKAas3aTelib MBIIIM HAJ MapKepoM 3aloJHeHMs — Ma-
JEHBKWM 4YE€PHBIM KBAAPATHKOM B TpPaBOM HHIKHEM YIJIy Bble-
JIECHHOH s4eHKH (BHJI YKA34TeNs MBIIIHA [IPH HaBeJeHUH ero Ha
MAapKep 3al0oJHeHWs MEeHSAEeTCS Ha 3HaK +);
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4) Ha)KaTh JEBYI0 KHOINKY MBLIIIH, IPOTAHYTH (IlepeTalluThb) yKasa-
TeJb II0 3AlOJHAEMBIM sdYedKaM M OTIYCTHUTHL KHOIKY MBIIITH.

MpUMEeHWUTE OMNUCAHHLIA Bbille MPWEM ONA  MONYYEHUS CNeaylolmx
[slzTale]:H

1 1 T Ay st

2) 5, 10, 48,

3) 100, 200, 300, ..;

4) ypok, ypoK, YPOK, ...

5) aHBape, ¢eBpans, MapT, ...;

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

Monpobyiite 0OOBUTLCA TakOro e pesynbTata C MOMOLLBID KOMaHObl
3anonuute — lMporpeccus... (Bknagka Maenas, rpynna PepakTupo-
BaHue).

NMiobeiM crnocobom BeBeouTe cneaylolwmve psagbl:

1) 12, AaBis,
2) 10,5, 10,15 ..
BcnoMHUTE, Kak Has3bIBAOTCA TakWe MnocnenoBartesibHOCTU.

Ecau cojep:XUMBIM AUYeHKH ABasgeTcd (opMylia, BKJIOYAIOMIAA
CCBIJIKM, TO IIPHM KONMMPOBAHMM 3T0il AdUeiliKM B (QopMysie MOMKeT Ipo-
HCXOJUTL ABTOMATHUECKOEe HM3MEeHeHHE CCBLIOK.

Cchifika, KOTOpas U3MEHHAETCH Mpu KONUpoBaHuv (GpopMyibl, Ha3biBaeTCs 0
OTHOCWUTENLHOM.

Ccbinka, KOTopas He W3MeHsfeTcsl NpW KONWpoBaHuK (GOpMyfbl, Ha3bl-
BaeTcs abCcoNoTHON.

Ccbinka, B KOTOPOW Npu KONUMpoBawwuu (GOpMynbl U3MEHSETCH TONbKO
HOMEpP CTPOKM WUAM TOMbKO WMMS CTONOLA, HasbiBaeTca CMEeLUaHHOM.

BoJBLIIMHCTEO CCBLIOK B (opMyJsiax OTHOCHTenbHBEIe. IIpm Komu-
poBaHHH B cocTaBe (DOPMYJIEI B APYTYIO A4YeHKY OHH aBTOMAaTHYECKH
M3MeHAITCA B COOTBETCTBMM € HOBBLIM IIOJIOXKEHHEM CKONMPOBAHHON
GopMyibl, T. €. OHH H3MEHAIOTCA OTHOCHTEIBHO MEeCTOPACIIONOMEeHNA
¢opmya. B 5TOM COCTOMT CyTh NMPHHIMIIA OTHOCHTEIBHOI agpecamuu.

Mpyv KONUpOBaHUM OPMYNLI C  OTHOCWTENIbHBIMK  CChiNnkamu  [cTon- 0
Beu] [cTpoka] Ha N CTPOK Huxe (BbilLe) u Ha m cTonbuoe npasee (ne-

Bee) cchiika 3ameHseTtca Ha [cTonbeu, = n] [cTpoka = m].

Mpu konupoBaHui GopMynbl B npedenax ogHoro cronbua (ooHon cTpo-

k) obBosHaveHus cTonbuoe (HoMepa CTPOK) B dopmynax He W3MEeHs-

loTCS.
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WBorpa Hy:xHO, uTOOBI IPH KONMPOBAHUM (POPMYJI ajpeca sSUeek
He MeHAJKUCh. B aTOM ciyuae HMCHOAB3YIOT abCOJIOTHBIE CCBLIKH.

Ilna cosgaHuA abCOMIOTHON CCBUIKH COy:KHUT 3HakK $. C momompbio
8TOr0 3HaKa MOKHO 3a(huKCHpoBaTh Bech ampec ($AF1), TonbKko cros-
Gen, ($A1) uam Toapko crpory (A$1). B aByxX NHOCHefHHX Caydasx
TOBOPAT O CMEIIAHHEIX CChLIKAaX.

Y1o6bl GeiCTpO NpeobpazoBarb CCbUIKY W3 OTHOCUTENLHOW B abGconioT-

HYIO 1 HAoBOpPOT, MOXHO BbIAENWTL €€ B CTPOKE BBOAA WM HaxXaTb kna-

sy F4 (Microsoft Excel) unu Shift+F4 (OpenOffice Calc).
BcnomHute, Kak MOXHO ObICTPO MONY4UTb CMELUAHHBLIE CCbUIKW.

Ecau B dopmyse nisi CChLIKM Ha A4YeHKY MCIOJL30BATh €8 MM,
TO IPH KONUPOBAHMM (POPMYJBI 3Ta CChHLIKA M3MEHATHCA He Oymer.
WMnaye roBopsa, uMa sueiiku B Qopmy/e ABIAeTcsa abCOTIOTHOH CCHLI-
KOIi.

IIpu nepememennu (HOPMYNBl UMEKIMIUECH B HeH CCLIIKH He H3-
MeHAITCHA.

Ilpumep 1. B saueitke Bl zammcanma dopmyna =2%$Al.

Briscaum, kako#l Bupg npuobperér Gopmysa, IOCIe TOTO Kax Co-
nep:xumoe sdedku Bl cronupyior B aueiiky C2.

B dopmyne mcnonbayeTcs cMellaHHAS CCHLIKA: IPU KONMMPOBAHUH
(opmysiel MMsA cTONOIA OCTAHETCH HEM3MEHHBLIM, 4 HOMED CTPOKH yBe-
guyurcs Ha 1. Takum obGpasom, mocie KommpoBaHHA B Adeiike C2
oxaxercsa dopmysna =2%$A2.

IDpumep 2. Ilan ¢parMeHT 5JIeKTPOHHONW TabIHIIHI:
A B C

15 13
2, 14 12 | =($A2+B2)/2

-

BrisicanM, uyemy cramerT paBHBIM 3HaueHwe sueiiku Cl, ecau B
Heé CKomupoBaTh Gopmyny us aueiiku C2.

Tak kKaxk KonupoBaHHe QOPMYJbLI NPOMCXOAUT BHYTPH OLHOTO
crosba, UMeHa CTOJOIOB B (OpMyJie He M3MEHATCH, 4 HOMEp CTpPO-
KH B CCBIJIKAX YMEHBIIUTCA HA EAUHHILY.

@opmyna npumer Bux: =($A1+B1)/2. B aueiike C1 orobpasurcs
uucao 14.
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Ilpumep 3. JlaH GparMeHT 2JIeKTPOHHOW TaOIHILBL:

| = B c e 5t
el 1 1 1 1
2 2 2 2 | =B$3+$C2
3 3 3 3 3
4 4 4 4 4

BriaicaEmM, uemMy OyZerT paBHA cyMMa 3HAUYeHHIl JualnasoHa AYeeH
E1:E4 nocie KonupoBaHHA B Hero Gopmyiasl m3 adeiikm D2.

@opMyIE KODUPYIOTCH B sueiikm cocenHero cronbma. Iloaromy
6yxBenHOe 00O3HAUEHHe CTOJOIA B OTHOCHTeIbHOW CCHIIKE H3MEHMT-
cA Ha ciaenyooimee mo andasutry. CiefoBaTelbHO, IIepBOe claaraemoe
B (opmyse mpumer Buja: C$3 (ccblika Ha HOMED CTPOKH 37eck ab-
COMIOTHAA, OHA OCTAHETCS HeMsMeHHoii). Bo BTOpOM ciraraeMoM He-
M3MeHHBIM fBJgeTcs o0o3HaueHHme cToJiOna. A HoOMep CTPOKH IpH
xonuposanun (opmyasl B adeiikn El, E2, E3 u E4 coorBercTBeHHO:
VMEHBIIUTCHA HA EJUHMITY, OCTaHeTCs HeM3MEHHBIM, YBeJIWduTCA Ha
eIHHUILY, VBeJHu4YuTcda Ha 2.

A B c D gt
q 1 1 1 1 | =C$3+3C1
2 2 2 2 | =B$3+$C2 =C$3+§C2
3 3 3 3 3 | =C$3+5C3
4 4 4 4 4 | =C$3+3C4

Ilocse BeIUMcaeHusi sHadeHuit mo dopmysaam sueex El, E2, E3 n
E4 (4, 5, 6 u 7) HaxoguMm cymMMy 3HaueHHi auanasoHa sieex E1:E4,
pasuyio 22.

Ipumep 4. Tpebyerca ¢ nomomsio dopmys B 9T mocrpours Tabt-
JUNY [OBY3HAYHBIX YHCEJ, ()ParMeHT KOTOPO#l IpejAcCTaBlIeH Ha pu-

CYHKe:

A B Cc D E E G H | J K
1 0 1 2 3 4 5 6 7 8 9
2 1 10 1 12 13 14 15 16 17 18 19
3 2 20 21 22 23 24 25 26 27 28 29
4 3 30 31 32 33 34 35 36 37 38 39
5 4 40 41 42 43 | 44 45 46 47 48 49




Masea 1. O6pa6oTka nidpopmaumm B 3T

BoaMOKHBIH alropuT™M AeHcTBHH MOKeT OBITh TAKHM:
1) B gmanmazon B1:K1 BBectu umcaa or 0 mo 9 (MOXHO BOCHIOJIB30-
BaThCA MapKepOM 3AalloJIHeHHs);
2) B pumanazor A2:A10 sBectu umcna or 1 go 9;
3) B aueiiry B2 sanucars (opmyny aBysHausHoro umena: =A2%10+B1
(A2 — uucno mecarxoe; Bl — uyumcno egmnmum);
4) BHeCTU HM3MeHeHHA B (QOPMYyJy ¢ YIETOM CJeAVIOIIero:
¢ IPH KONHPOBaHMHM (HOPMYJIBl BHHU3 [J0JKEH HM3MEHATHCA HOMeEp
CTDOKH, «OTBeUaloINeli» 3a KOJMYECTBO NECATKOB, 4 MMS CTOJO-
na A, «OTBEUaOIIEero» 3a PAaspsal AeCATKOB, JOJIKHO OCTABATHCS
HeusMeHHBEIM ($A2);
° IPH KONMPOBAHUHM (DOPMYJIBI BIPABO LO/HKHO M3MEHATHCS WM
cTOJ0NA, «OTBEYAIOINEro» 3a KOJWYECTBO eAWHHIL, a HOMEpD CTpO-
Ku 1, «oTBeuamwlnei» 3a paspsa] eNUHHIl, JOJKEH OCTABATHCH
HeuaMeHHEIM (B$1);
5) CKOIHUPOBATh OTPefaKTHPOBaHHYIO dopmyny (=$A2%10+B$1) Bo
Bce suellkm mmamasona B2:K10.

CAMOE IJIABHOE

IlpuknagHele NporpaMMel, NpejHasHAYeHHBIE NJIA PAGOTHI ¢ AaH-
HBIMH, TPeACTaBJEHHBIMEA B TabiMIax, HasbIBAIOTCA TAOIMYHBIMH IIPO-
neccopamu (TII) mam mpocro smexrponnsiMu rtabaumamu (IT).

OcHOBHBIME 06BEKTaMM TAGIMYHOTO NPOIECCopa SBISIOTCH pabo-
Yad KHWTa, JHCT, 9JICKTPOHHAA TabJWIa, CTPOKAa, croJiben, ¥ sueika.

Aueiika — 3T0 HaMMeHbINAs CTPYKTYPHAA eAMHUIA DJIEKTPOHHOIM
Tabiunbl, KoTopad o0pasyeTcA Ha NepeceYeHHH CTOAOLA M CTPOKH.
Azpec AYEHKH OIpeneNseTcs MMEHeM CTOJGIA M HOMEPOM CTPOKH, HA
epeceyeHH KOTOPHIX OHA Haxogurcs. ComepiKHMBIM AuYefiKM MOKET
OBITH YHCIIO, TEKCT HJIM (DOPMYJIA.

PopMyJsia HAYHMHAETCA CO 3HAKA «=» U MOMKET COAePIKATH CKOOKM,
UHCJAa, TEKCTHI, CCHLIKM Ha AYeHKH, 3HAKHW ONepamuili U QyHKIHMH.

B dopmynax MCIoONB3yIOTCA HE cAaMH HMCXOAHBIE JAHHBIE, A CCBLI-
KM Ha AYelKW, B KOTOPHIX 9TH JaHHBIE HaxoaaTcs. IIpM M3MeHeHWH
A2aHHBIX B f4efiKax NPOMCXOAHMT ABTOMATHYECKHII IepecuyéT 3HAYEeHUI
BeceX (OpMyJI, cofepIKalIuX CCHLIKM HA 3TH SUYeHKH.

Paznmuuaior oTHOCUTenbHBIE, aBCOMIOTHEIE M CMEIIAHHBIE CCBHLIKH.
Cecpinka, KoTopas H3MeHAETCA NPH KOMHPOBAHUM (OPMYJBI, HA3BI-
BaeTCsA OTHOCHTeNbHOW. CchlaKa, KOTOpas He H3MeHAeTCA NPH KO-
NHPOBaHHH (popmysbl, HasbiBaerca abcomoTHOH. CebLIKA, B KOTOPOIl
IIPH KONHUPOBAHUM (OPMYJIBl H3MEHSAETCS TOJBKO HOMED CTPOKH HJIH
TOJIBKO HMs#A CTOJ0IIA, HASBIBAETCA CMEITaHHOMH.




TabnuuHbii npouyeccop. OCHOBHbIE CBEAEHUSA
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Bonpocsl u 3agaHuvA

Yo MOHMMAIT HOJ TAOJHYHBIM IIPOIECCOPOM H 3JIEKTPOHHBIMH
TabaumaMu?
CpaBHuTe MHTep(deiic H3BECTHBIX BAM TEKCTOBOTO H TabJIUIHOTO
nponeccopoB. Yro y Hux obmero? Yem oHmu pasauuaTesa?
Yro Taxoe azapec (umsa) sueiikm OT? Kax samaércsa azapec AYei-
KM, ajpec AHAalasoHa sAdeer?
BrisicEuTe, Kyga B TabmMuuHOM IIpoIleccope IlepeMeraercs Tab-
NIWYHBI Kypcop NpH Hakatmu kiaasum Home, End, PageUp,
PageDown. Kyza mnepememiaerca TaOJHYHBIH Kypcop NpH Ha-
skatum  KomOumanmm wmasum: Ctrl + —», Ctrl + d, Ctrl + «,
Ctrl + T, Ctrl + Home, Ctrl + End? IlpoBexaure aHajoruio ¢ me-
peMeIieHNsAMA TEeKCTOBOI'O Kypcopa B TEKCTOBOM IpOIeccope.
Kakme THOBI JaHHBIX MOTYT GBITH 3aHeceHbl B adeiixy 9T?
Kakue CyIIeCTBYIOT OCOGEHHOCTH BBOJA YHCJOBBIX 3HAYEHHH B
aT?
BcnoMuHTe OCHOBHBIe mpasuia BBoga (opmyn B IT. Ime BB
yiKe BCTPeYaJMCh C AHAJIOTMYHBIMH IIPpaBMJIaMU BBOJA apugpme-
THYECKHMX BBIDAMKEHWI?
B uéM cyTh NPHUHIUIA OTHOCHUTETHHOH ajpecamuu B 9T? Yro
OPOHCXOAUT NPH KONMPOBaHUH (OPMYJ, COAEPIKAIMUX OTHOCH-
TeJbHELIE CChIJIKU?
B kakux ciaydasx B (OpMyJaax HCIONL3YIOTCA abCOIOTHEIE
CCBLIKH?
B uéMm sakgiouaeTcd IIPEeHMYIEeCTBO HCIIOJB30BAHUSA CCBIIOK B
hopmynax?
Ha OCHOBAHMM Yero MOXKHO CyAMTb O TOM, 4TO TabJMYHBIA IPO-
meccop HWHTEPHPETUPOBAJ] BBeAEHHBIE B HYEHKY JaHHBIE KakK
rexer? Kax uwmcno?
CpaBHUTE NPHEMBI KONMPOBAHMA M BCTABKH JAHHBIX B TEKCTO-
BOM M TabiuuHOM mpomeccopax. Uro y Hux obmero? HYem oHuK
pasIHuaroTCa?
Kax ocylecTBIAeTCS ABTO3ANOJTHEHHE sueeK?
Kak BBecTm caeaymomlee uerBepocTunmme A. EpuxeeBa B OAHY
AgYeKy 3JIeKTPOHHOM TabGIHIILI?

Hacrynuia OCeHb,

Iloxenren Haml capf.

Jlucresa Ha Gepése

30/I0TOM TOPAT.

]
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15. 3HavyeHnne nepeMeHHOH X HAXOAUTCA B SUelKe Al, sHayeHue
NepeMeHHoOd y — B AueliKe A2, 3HaueHHWe NepeMeHHOH 2z —
B Avelike A3. Banumiurte (GOPMYJIBI IS8 BHIYMCICHUA B DIIEKT-
POHHBIX Tab/JIMIIaX 3HAYEHUN BBIPAMKEHMIA:
1)(x+y+2):8;
2) 5x3 + 4y2 - 3z.
16. Tonreko nyTéM BBOJA NOCAEZOBATENBLHOCTEH COCTABBTE Tabauiry

VMHOMKEeHUA:
A B C D E E. G H |
1 1 2 3 4 5 6 7 8 9
25:2 | 4 [ 6|8 |.10]12]14 [ 18] 18
3 3 6 9 12| 16|18 | 21 |24 | 27
4 4 8 12 | 16 | 20 | 24 | 28 | 32 | 36
5 5 10 | 15 [ 20 | 25 | 30 | 35 | 40 | 45
6 6 12 1 18 | 24 | 30 | 36 | 42 | 48 | 54
7 T 14 | 21 | 28 | 35 | 42 | 49 | 56 | 63
8 8 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72
9 9 18 | 27..| 36} 45.] 54.| 63-|,72 .| -81
| |

3a CKOJBKO omepanuii BaM yJaloch 8TO CAEJATH?
17. lan ¢parMeHT 2JIeKTPOHHOM TaGIMILBL:

A | B c
1 40 10 | =A1+B$1
2 30 20

Hemy Oymer paBHO 3HaueHuMe siueiikm C2, ecam CKOIIMPOBATEL B
Heé dopmyny us gueitkm C1?

18. B sauefixe B3 sammcana dopmyna =C$2+$D3+2. Kaxoit Bux
npuobperér (opMyiia mocie KONHPOBAHHUA €6 B Agery B27?

19. UsmeppTe AuuHy, IIUPUHY H BBICOTY KYXHW, TPHXOMKEH ¥ KH-
JBIX KOMHAT Bamedl KBaprupswl. CoszaiiTe B TabIMuHOM npounec-
cope Tabauny ¢ pesyJbTaTaMuU M3MepeHHiH. Brrumcimre ILIOIALE
[IoJ1a, ILIOIIaAb CTeH M 00BEM KarkAOoro M3 IOMEINeHWH, a Tak-
JKe OOIIYI0 ILIOIaZb BCeX MOMEImeHWH.

20. B rabiamuynomM mpomeccope coapaiiTe rabauiny Buza:

Crpana | Mnowagek, KB. KM . Hacenenue, mnH uen. MnotHocts | MpoueHuTsl

o OO




PepakTuposaHune u popmaruposaxue B TI1

BamecuTe B Tabiauny mHOOPMAIIAIO O JEeCATH CTpPaHAX, MMEIIIUX
camMyio GONBINYI0 YMCIEHHOCTL HaceJeHHsA. BBeauTe B COOTBETCT-
ByOIIpe AUYelKH (GOPMyJIBl JJif BBIYHUCIEHHA:

1) obmedt momagu # 00IIero KOJIWYeCTBA HACeJIeHMsd STHX Je-
caTH cTpaH (IpPeIycMOTPHTE COOTBETCTBYIOIIUE SYeHKH IOJ
co3jaHHOil Tabauieil ¢ JaHHBIMM);

2) NJIOTHOCTH HACeJeHHA B KasK[OW M3 dTHX CTDaH;

3) mpomeHTOB, KOTOPBIE COCTABJIAET HaceeHHe KasKIou M3 3THX
cTpaH IO OTHOLIEHHIO K O0O6IeMy KOJH4YecTBY HaceJeHus B
MHpE.

21. B TabimuHOM IpOIleccOpe BHIYMCIHTE 3HAYeHHA QYHKIUN

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

22. TloAroTOBbTE KpaTKOe cOOOIeHHe O IEepPBBIX 3JIeKTPOHHBIX Tab-

JUIAX.

> @

§ 2
PepaktuposaHuwe v dopmatrupoBaHue
B TabnM4yHOM npoueccope

2.1. PepakTupoBaHMe KHUIM W 3N1IEKTPOHHOK Tabnuupbi

B mpomecce padoTsl ¢ TabIHMUHBIM IIPOLIECCOPOM B KHHTY YacTo
IpuXoAuTesa A06aBIATH (BCTABJIATH) HOBbIE JIMCTHI, YAAIATH, [epe-
MMEHOBEIBATh, NEPEMemaTh HJIH KOIHPOBAThH CYIIECTBYIOIIHE JHCTHL.

CaMOCTOSITENLHO HaWOUMTe HE MeHee OByX CrnocoBOB BCTABKM HOBOIO
ANUCTA B KHUTY M YAANEHWS CYLLECTBYIOLWEro NIMCTa M3 KHWMM.

MccrneayiiTe KOHTEKCTHOE MEHIO Sp/iblika NucTa. BelscHute, kakue
onepauum C NMCTOM MOXHO BbINOMHWUTE C €ro MOMOLLBIO.

BayacTyi0 BO3HMKaeT HEOOXOJUMOCTH BHECTH B y»Ke CO3/JaHHYIO
3JIEKTPOHHYIO TAGJHILy CTPOKH, CTONOIBI MJIH AMAIa30HBI AYeeK.

IOns BcTaBku B Tabnvuy HOBbIX CTONBLIOB (CTPOK) HEOBGXOAMMO BbIAENUTH 0
ctonbupl (CTPOKW), Nepen KOTOPbIMW HYXHO BCTaBUTb HOBbIE, Bbi3BaTb
KOHTEKCTHOE MEHI0 M BbibpaTk B HEM KOMaHOy BcraBuThb.

Ecnu BblaennTb oguH ctonbew (CTpoky), TO nepen HAM BCTaBMTCH OAUH

HOBbI cTonbel, (cTpoka). Ecnmu xe BblAENUTb HECKONbKO CTPOK (CTONG-

LOB) NOAPSA, TO Nepef HMUMKU BCTABUTCA CTOMBKO Xe HOBbIX CTONOUOB
(cTpok), ckONbkO ObINO BbIAENEHO.
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CymiecTByer HECKONBKO BADMAHTOB BCTABKH SYEHKH WIM IHA-
masoHa s4deex (puc. 1.3).

| A ENEEE C A EEETE C
1 |BcraBka BcraBka Bcraska 1 |BcraBka Beraeka Bcraska
2 |Bcraska Bcraeka Bcraska 2 BcraBka Bcraeka Bcraska
3 |Bcraska |Bc:Taana _I Bcraeka 3 |BcraBka I _IBcTaBKa
4 |Bcraka Bcraska BeoraB[iRlErni b |Bctaska Bcraeka Bcraska
5 |BcraBka Bcraeka Bceras [o6asuTh BctaBka Bceraeka Bceraeka
6 Bcraska

(" fiYerKKn, CO COBUIOM BMpPaBo
(¢ AMENKW, CO COBMIOM BHW3

(" cIpoky
" cronBey

Puc. 1.3. Beraska mycroii sueiiku

Yaanenue CTPOK, CTONOIOB, SAYEHKH WJIM AUANA30HA AYEEK IIPO-
MCXOAHUT aHAJOTHYHO.

E CamocToATensHo nccnegyiite BO3MOXHOCTV BCTaBKW (yaaneHust) sueii-

KW WM OuanasoHa sqeek, uMmerwmeca B okHe [obGaBneHue siyeek

(Yoanenue sveek), Bbi3bIBAEMOM KOMaHOoli BCTaBUTb... (Yoanute...)
KOHTEKCTHOrO MEHIO.

2.2. ®opmaTuposaHme ob6bEKTOB
SNeKTPOHHON Tabnuubl

OcHoBHBIMH omepamuaAMu (GOPMATHDPOBAHUA SABJIAIOTCA: (opMa-
THPOBaHHEe MaHHBIX, (OpPMaTHPOBaHHe HAYEEK, HM3MEHEHHEe IIHPHHBI
CTONOI0OB W BBICOTHI CTPOK.

DopMaTHPOBAHME YHMCIOBBIX JaHHBIX. DOPMAT OTOGPAKEHUS
AaHHBIX IIO3BOJIAET INPEJCTaBJATE MX B Haubojee MOAXONAIIEM IJId
none3oBarenss Bujge. IIpm BBoAe MIOGBIX JAaHHBIX HCHOJb3yeTcs (op-
mar O0muii. Tun AaHHBIX IIPU 3TOM ONpENeIdeTCa ABTOMATHYECKH.

Huist opMaTupoBaHuA copepiKaluXcA B Aueiike (sueiikax) maH-
HBIX:

1) Ty AYeHKy (A4eHKH) BBIOEIAOT;

2) npaBOi KHOIKOH MBIIIH BBHISLIBAIOT €€ KOHTEKCTHOE MEHIO;
3) BBIBBIBAIOT JHANIOrOBOe OKHO dopMaT sideek;

4) 3ajaroT HeoOXOAMMBIH (opMaT Ha BKAanxke UMcio.




PepaktuposaHue u ¢popmaruposanue 8 TI

Mpu HOPMATMPOBAHUN LAHHLIX CaMW AAHHLIE HE WU3MEHSIOTCSH, W3MEeHSs -
eTCH NWLb WX BHELWHWA BWA,.

PeanbHOE 3HAYEHWE YMCAOBbLIX AAHHBIX MOXHO YBMAETb B CTpoke dop-
Myf, CAeNnas COOTBETCTBYIOLWLYIO A4EWKY Tekyllen.

IIpumep. Beeném B amanason aueexk Al:A9 HasBaHHUA OCHOBHBIX
dopmaTor naHHBIX. B syeiiky Bl BBeaém uuciIo 12,3 1 cxomupyeM
ero B auanaszod B2:B9 (pme. 1.4).

Byzem moo4epénHO BBIEJATh A4YEHKH AHANA30HA B2:BY9 u npume-
HATH GOpMAaTHl, YKa3aHHbIE B COOTBETCTBYIOUIUX fAYeiKaX cronbua A,
CpDaBHMBAA IpPHM JTOM BHJ UHCIA B fAueliKe WM B CTPOKe (opmyJ.

®opmar O6mumit sBiasgeTca (opmMaToM IO YMOJTYAHHIO. On wuc-
MOJIB3yeTcs JAJIA IpeACTaBIeHWsA dYuces] B OOJBIIMHCTBE CIy4YaeB Tak,
Kak OHM OBUIM BBeJeHBI. Kciam INHpUHA fAYelKH HegocTaTouyHa A
oTobpaskeHHA BBEJEHHOTO C KJAaBHATYypPhl YHCJA, OHO aBTOMATHYECKH
mpejcTaBJIseTCd B DKCIOHEHIUAJIBLHOM BHJE.

@opmar YMCHOBOM HCHOJNb3yeTCA AJsA I[PeACTABICHUs 4YHUCIA B
BHUE JAeCATHUYHON ApOOH ¢ 3afaHHBIM KOJHUYECTBOM NEeCATHYHBIX 3HA-
koB. Ecay 4dmelo B AdYeiiKe MMeeT MeHBINe JeCATHYHBLIX 3HAKOB, UeM
IpesycMOTPeHo (OpMAaTOM, TO IpH OTOOpakeHWH B AdYeHKe OHO bymer
JIOTIOJIHEHO HYJAMH cIpaBa, a eciau Gosbine — OyAeT OKPYIJIeHO.

@opmat JdeHeKHBIH HCIOJB3yeTCsa I YCTAHOBKH 3HaAYEeHUN
Tex jKe CBOMCTB, uTO WM AnA (opmara Uucaoroii, ¢ Jo0aBIeHHEM K
ypcsrly 0003HAYEHHA NEHEeKHOH eJNMHHIIBI, KOTOpoe BhIOMpaerca H3
CIIHCKA.

dopmar Jara wCIOJb3yeTCA AJA IIPEACTABJIEHHA 4HCJIa B BHAE
AaTel onpeneaéHHoro Tuma. B Microsoft Excel B dopmare [lara Bce
ATEI COXPAHANTCHA KaK HaTypaabHble umcia. OTcuér HAUYMHAETCA C

Sy el B A gl
1 | OBwmi 123 |1 O6uwwi 12,3 |
2 Yucnosoit, 2 gecsatud. 3Haka 123 2 | Yvcnoson, 2 gecsATuY. 3HaKa 12,30
3 | [leHexHbIiA 12,3 3 | AeHexHblA 12,30p. |
4| flara 12,3 4 [ara 12.01.1900 |
5 Bpems 123| | 5|Bpems 7:12:00 |
6 | MpoueHTHLIA 12,3 6 | MpoueHTHbIA 1230,00%
| 7 | ApoBHbIA 12,3 7 | Opob6Hbiit 121/3
8 | QKCnoHeHUUanbHbIM 12,3 8  OKcnoHeHUWanbHbIA 1,23E+01
9 | TekcToBBIV k 12,3 9 | TekcToBbIA 12,3

Puc. 1.4. ®opmar uucia
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01.01.1900, u sToif mare coorBercTBYeT yncao 1. Kapoit caemyromeit
Alare COOTBETCTBYeT CAeAyIoInee HaTypanbHOoe uwmeao: 02.01.1900 —
2, 03.01.1900 — 3, ..., 06.06.2006 — 38 874, ..., 01.09.2010 —
40 422. Taxoe mpeacTaBIeHHe AAT TO3BOJIAET BBINOJHATE OIlepanyu
Hax HUMHU. Tak, xKommyecTBO AHEeH MexIy ABYMS AaTaMu onpenesa-
€TCs PasHOCTHIO UHCeJ, KOTOPble COOTBETCTBYIOT 3TUM pmaram. Hampu-
mep, pasHocts 01.09.2016 — 01.01.2016 6GymerT BHIYHMCIATHCH TAKHM
obpazom: 42 614 — 42 370 = 244.

B ¢dopmare IlpouenTHniii nanHBIe IPEACTABIAITCH YHUCIIOM, KO-
TOpoe ABJIAETCA Pe3yJbTATOM YMHOMEHHS CONEDPIKUMOro SuelKHU Ha
100, co smakom % B KoHIe.

Han mamHBIME, OpeicTaBieHHBEIMM B thopmare Texcrossiii, MOXKHO
BBINIOTHATE ONEpanuy U KaK HaJ YUCHAMH, W KaK HAaJ TeKCTAMMH.

ITo ymonuanuio umena B thopmare TexcTOBBIH BLIDABHHBAIOTCA B
AYeiiKe IO JIeBOMY Kpaio, B APYTHUX (opmarax — @O mpaBOMy Kpaio.

PopmarupoBaHue syeek. Ilpu (hopmaTupoBaHHM AYEHKH (AUeek)
9JIEKTPOHHOM Tab/MHIbI MOMHO VCTAHABIWBATE:

¢ TPAHUIBI AYEHKH, UX I[BET, THI JHHHI H ap.;

® OBeT (poHA SAYEHKM, I[BET M CTUIL Y30pPa, CIOCOOBI 3aTMBKH U Ip.;
 3alMTy AYEHKM, PEeRKUM CKPBHITHA (HOPMYJI;

¢ (opMaT YMCIOBBIX MAHHBIX (YHMCIOBOI dopmMmar);

® 3Ha4YeHHs CBOMCTB CHMBOJIOB B adeiike: mpudr, HavepTraHue, pas-

Mep, NOAYEPKHUBAaHNE, TOPU3OHTAIBHOE M BEPTHKAILHOE BHIDABHU-

BaHME, ODHEHTAIIHIO U Ap.

s 3TOTO0 MOKHO HMCIOJIB30BATH 3JIE€MEHTBI YOpaBIeHUA TI'DPYIII
IIpudr, BeipaBaueanne, Yncao, Cruwam, Sueiixn BRJIaAKHU I'maBHasn
Ha JIEHTe WJIH 3JIeMeHTHI YIIPDABJIEHUA, PACIOJIOMKEeHHbIe HAa BKJIALKAX
okHa Popmar aveek. OxHo dopMAT AYEeK MOKHO BbIBBATH, HCIIOIb-
3y#A KHOIKH OTKDPBITHA AHANOrOBbIX OKOH rpynn llpudr, Beipapau-
BaHHe uin YHCl0, a TakKe C IIOMOIIBLI0 KOHTEKCTHOTO MEHIO SUeKu
(Aueek).

Onepanumu wmsmeHeHus mpHdTa, LBeTa, pasMepa M HaYepTAHUSA
CHMBOJIOB B f4YelKaX 3JeKTPOHHOWH TabIWIIBI AHAJOTMYHBLI COOTBETCT-
BYIOIIHMM onepanusaM GopMaTHPOBAHHA CHMBOJOB B TEKCTOBOM IIPO-
1eccope.

Kaxk u TexcroBsle mpomeccopsi, u PelaKTOpBl Hpe3eHTanuii, Tab-
JIMYHBIE MPOLECCOPhI IMPeAOCTABIAIOT BO3MOMKHOCTH CTHJIEBOrO (hopMa-
THPOBaHUusA. B HMX BKJIIOYEH cTaHIAapTHBII Habop crunei (BKRJIagKa
I'naguas, rpynna CTHAM), KOTODBIE MOMKHO HCIIOIB3OBATEH ansa odopm-
TMeHusA OOBEKTOB 3JIEKTPOHHOH Tabiaumel. DTOT HAGOP MOMKHO MOTIOJ-
HATH CODCTBEHHODYYHO pPaspabOTAHHBIMH CTHJIAMH.




PepakTtupoBaHue u dopmaruposavue B Tl

dopmar AYeHKHM MOMKHO IIPUMEHUTL K APYTHM sdedKaM, HMCIOJb-
3y umHCcTpyMeHT Popmar mo obpasuy (Bkaaaxka I'maBmas, rpynna
Bydep obomena).

Iast OYMCTKH BCEX YCTAHOBJEHHBIX (popMaTOB, T. €. AJis BO3BpATa
K dopMaTy mo yMOJYAHHIO, HYKHO BBIJIEJIUThE AYeHKH H BBINOJHUTH
komannay Ouueruts — Quuerurs dopmartsl (Braanka I'masmas, rpym-
na PemaxrupoBanue).

Ha Bknagke 3awmra okHa Popmar AvYeeK MOXHO YCTaHOBUTb WU
OTMEHUTb PEXUMbl 3alNTbl A4eeKk W CKpbiTuA dopmyn. Pexum 3alim-
Tbl AYEEK 3anpeLlyaeT HeCaHKLMOHWPOBaHHOE W3MEHEeHWe [aHHbIX, a
pexnum ckpblTus GopmMyn — oToBpaxeHwe [aHHbix B CTpPOKe GOopMyn.
Ana BKNIOYEHWUS 3TUX PEXMMOB HYXHO YCTaHOBWTb COOTBETCTBYOLUME
dnaxkn (3awmwaemas sa4eirika 1 Ckpeite dopmynsl), LWENKHYTb MO
kHonke OK, mocne 4ero BbLINOMHWMTE KOMaHay 3awMTuTb JIMCT (BKNag-
ka Peuenaupoeanue, rpynna UameHeHus). OTkpoeTcs OkHO 3awmTa
nUcTa, B KOTOPOM MOXHO YCTAHOBWUTL Mapofib ONA CHATUA PEeXuMOB
3aWNTLlI M CKPbLITWSA, A TakXxe paspewnTb BbINOJHEHWE Onpeaen&HHbIX
onepaumin onst faHHbIX PexXnMoB,

@opMaTHpPOBaHME 3IeKTPOHHOH Tabiuubl. MHOrza mMHUpHHBI CTOIO-
OB (BBICOTHI CTPOK), YCTAHORBRJIEHHOH II0 YMOJYAHWIO, HE XBaTaeT, 4To-
OBl TIOJHOCTBIO OTOOPA3UTH COJEPIKHMOe SUeeK, WJIH HaobopoT, A1d
foJlee KOMIAKTHOI'O BHJA 3aTIOJHEHHON dYacTH TaOJUIBI IeecoobpasHo
VMEHBIIHTh IMPUHY HEKOTOPBIX CTOJOIOB (BBICOTY HEKOTOPBIX CTPOK).

Ilna 6slcTporo aBTOomoAbOpa IMMPHHBI BCEX CTOJIOIIOB JHCTA HYHKHO
HAKaTh KHONKY BbBIZeXuTh BCE W BBINIOJHUTL ABOMHOM IIEJTYOK MbI-
B0 HA TPAHUIE MEeKAY 3aroJIOBKaMu ABYX JIObIX cToabmoB. Ecau
OBaKIBI INETKHYTH Ha J000if IpaHHIle MeXIY 3arojoBKaMH IBYX
CTPOK, TO BBIMOJIHUTCS aBTONOJAO0D BBICOTHI BCEX CTPOK BEIIEJIEHHOTO
ouanasoHa.

Mpepnoxute ewWweé He MeHee [OBYX CnocobOoB WM3MEHEHUs  LLUUPUHLI

CTON6GLOB (BbLICOTH!I CTPOK).

B HexkoTOpEIX ciaydadax yao0HO HECKOJBKO fAdUeeK, 00pasylomiEx
CBA3HBIN [IHMANA30H, O0BEIWHUTL B OAHY sA4eiky. B rTakyw of0be-
JUHEHHYI0 AYelKy MOMHO BBECTH, HAIIpUMeD, TEKCT 3aroJIOBKAa Talmau-
IIbI UM HECKOJIbKUX CTOJNOIOB. s 2TOro A4YeMKM HYIKHO BBIJEIHUTH,
a 3aTeM BOCIIOJb30BATHCA HHCTpyMeHTOM (O0BeIHHHTH M MOMECTHTH B
neHTpe (Bkaagka I'masHas, rpynna BeipaBHHUBaHHe).

ITocne Takoro oO0BEeIMHEHHWS BCE 3TH SYEeHKH OyAyT paccMaTpH-
BaATBHCH KaK OJHA fAYelKa, agpecoM KOTODPOH OyZeT CUYHTATHCHA anpec
BEPXHEH JIeBOM SYeMKH COOTBETCTBYIOIIEro aHamnasoHa. [laHHBIE, KO-
TOophle OBLIM B AdYelikax Ao oObequHeHUA (KpoMe Tex, UTO OBLIM B
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BepXHeH JIeBOH sdyelike), npu obweguumeHuwn OynyT yrepassl. Ilosto-
My PpeKOMeHJAyeTcA cHadajga 00BeAMHHUTh AYeHKM, a 3aTeM BBOJAHUTH
naHeble. PeakrTupoBanue u dopMaTHpPOBaAaHHE O0BEAMHEHHON AYeHKH
A eé COAepXXHUMOTO BBINOJHAITCHA TAK e, KaKk M OOLIYHOH AYeiKu.
OTMeHHTE 00BeIMHEHME SYeeK MOKHO, BEIOpAB aTy siYelKy M BoOC-
MOJIb30BABIINCH MHCTPYMEHTOM OOBEJHHEHHWs ITOBTOPHO.

MNpeonoxute ewe oguH cnocob obbeguHeHUs A4Yeek.

Ecnmu sanonHeHo MHOro cTosGroB (CTPOK) TabiMIbl, NPpUYEM He-
KOTOpbleé M3 HHX BPEMEHHO He HYMKHBI AJA padoThl, TO HX MOMKHO
CKpPBITE. [lJIA BTOTO CleAyeT BBIAEJUTH TAKHE CTOJONIEI (CTPOKH) W OT-
Zatk KoMaHAy CKpPBITH KOHTEKCTHOTO MEHIO BEIJEJIEHHOI'O AHAIIA30HA.
st oTo6paskeHHA CKPBITHIX O0BEKTOB HYKHO BBINOJHHTL KOMAaHIY
Ilokasars.

MonpobyiiTe BPEMEHHO CKPbITb OAWH W3 NWUCTOB KHUMM. Kak Bbl 37O
coenann?

Ecnn 3anonHeHHble paHHbIMA SHEWKW He MOMELLATCA Ha 3KpaHe, a
HEKOTOPbIE M3 HUX HEeoBXOAMMO NOCTOSIHHO OEepXaTb «Neped rnasamu»,
TO MOXHO YCTAHOBUTb PEXMM 3akpenneHus obnacteir. B atoMm pexume
npv rMpoKPYyTKE SNEKTPOHHOW Tabnuubl HeEKoTopkle CTONGUbl (CTPOKW)
He OyayT ucyesaTb C 9KpaHa. [ns aToro HyXHO BbIAENWTb ONPEenenéH-
Hytlo 4Yacte Tabnuubl (tabn. 1.3) W BOCNONL30BATLCA MHCTPYMEHTOM
3akpenuTk o6nactu (Bknagka Bug, rpynna OkHO).

Tabnuua 1.3
3akpenneHue obnacrein
O6beKT BblaeneHus O6nacTe 3akpensieHvs
Cronbey, BepTukanbHan o6nacTe neeee BbiAeneHHOro cronbua
Crpoka lopu3oHTanbHas 0BnacTs Hajl BbIOENEHHOW CTPOKOW
Ayerika O6nacte NeBee M Bbile BbiOENEHHOW AYEeirKn

KomaHaob 3akpenuTbh BEpXHIOO CTPOKY W 3akpenuTe nepBblid
cTonbel MO3BONAIDT 3aKPEnUTb ykazaHHble 00bekTbl Tabnuubl 6e3 ux
BblAENEHWNS.

Ans oTkasa oT 3akperieHns obnacTter npenHasHadyeHa kKomadga
CHaTb 3akpenneHue obnacrtei.

CAMOE INABHOE

PepakTupoBanMe KHHUIHM COCTOMT B H00aBJICHHUH B HeE HOBBIX JIH-
CTOB, yAaleHWH, MepeMeIlleHHH WA KOMMPOBAHHM CYIIECTBYIOIIHX
JIHCTOB. :




Pepaktuposanmne n dpopmaruposanue B TI1

PemaxTUpoBaHHe 3J€KTPOHHOM TabJMOEI — BCTAaBKA WJIW yAaleHHe
CTPOK, CTOJOIOB HIH AHANA30HOB AUEeK.

OCHOBHBIMH OIlepanuaMy (OPMATHPOBAHUA HABJIAIOTCA: (dopma-
THpOBaHME JAHHBIX, (opMaTHpOBaHWe AYeeK, HM3MEHEHHE IIHDHUHEI
CTOJIOIOB M BBICOTHI CTPOK.

IIpm dopMaTHpOBAaHMM JAHHBIX CAMH JaHHBIE He H3MEHAITCH,
M3MeHdeTCs JIAIIL WX BHeIIHMU BHz. PeanbHoe 3HaYeHHWe JAHHBIX
MO3XHO YBHIETh B CTPOKe (opMyJi, cIesiaB COOTBETCTBYIOIIYIO AYEHKY
TeKyIIei.

[Ipy GOpMATHPOBAHUN S4YEeK HJIEKTPOHHON TAOIHIBI MOKHO yCTa-
HaBIWBATb:

* rpaHHIEI AYEHKH, UX IBeT, THI TUHUA U JAp.;

» mBer (poHA AUEHKM, I[BET W CTHIbL y30pa, cHoco0bl 3aIHBKH H /IP.;

* BAMATY SYEHKH, PEMKHM CKPBITHA (DOpMYJI;

» (popMAT UMCJOBLIX NAHHBIX (YHMCJIOBOH dopmar);

* 3HAaYeHHUA CBOHMCTB CHMBOJIOB B sdelike: mpudT, HauepraHme, pas-
Mep, NOoJUepKHUBAHWE, I'OPU30OHTAJILHOE U BEPTHKAJIBHOE BBIDABHU-
BaHME, OPHEHTAIIWIO U JAp.

B HEKOTOPHIX CJYUYadgX YAOOHO HECKOJBKO AdYeeK, 00pasyrolHx
CBASHBIN AMAalla30H, 00BEAWHHUTH B OZHY AUYEHKY.

Ecay 3amofHEHO MHOTO CTOJN6I0B (CTPOK) TAOIHMIBI, NPUYEM He-
KOTOpEIE M3 HHX BPEMEHHO He HYXXHBI IJA DabOTHI, TO HX MOKHO
CKDBITH.

Eciam zamojHeHHBIE AAHHBIMU AYeHKM He IOMeIIAlOoTCs Ha dKpaHe,
a HEKOTOpble M3 HUX HeoOXOJMMO IOCTOSHHO [epPHAaTh «Iepej rjiasa-
MH», TO MOYKHO YCTAHOBHTEL DEKHM 3aKpeILIeHHs objiacTeii.

Bonpocbl v 3apaHus

1. Kakue olepamguy MOMKHO OTHECTH K OIepanuaM pefaKTHpOBa-
Hua pasHEbix? K omepamusam pemaxktupoBaHums kuuru? K omepa-
IAAM peJaKTHPOBAHUA JJIEKTPOHHOI TabMUIbI?

2. ITepeunciiiTe OCHOBHBIE OI€pall¥y, BBINOJHAEMbIE C JHCTAMHU
KHHATH.

3. Kag BCcTaBUTh B OJJEKTPOHHYIO Tabimmy IIyCThleé CTPOKH
(cTonbuBI)?

4. Kax yzaJiuTh H2 SIeKTPOHHOH TabJHIEl CTPOKH (cTonbIEI)?

5. Kak MOXHO HM3MeHHTH pasMepbl AUeeK, CTOoJIOI0B, CTPOK 2JEKT-
pouHoit Tabmuner? HazoBuTe HECKOJBKO CIHOCODOB.

6. [l uero mpeaHa3HAYEHO CKpeITHE cTPOK (crombmoB)? Kak aTo
MoskHO caenaTsh? Kak oTobpasuTh CKPBITHIE 0OBHEKTHI?

27
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T
8.

11

12.

13.

15.

16.

9.

10.

14.

Kakue crmocoGbl BbI3oBa okHa dopMAT SYeeK BAM M3BECTHHI?
HaiiTe KpaTKyi0 xapakTepHcTHKY (opmaram O6mmii, Yucaosoii,
Aenewxnsnii, larta, IlpouenTnsrnii; Texcroewni. Kax MX MOXHO
YCTAHOBHUTE?

Hccnenyiite Bkaanxy BelpaBHHBaHHEe OKHA dopmar sueer. 3Ha-
UeHMA KaKUX CBOMCTB JAHHBIX B AYeiKax MOMHO YCTAHOBHTH C
eé momompio? Kakum emé croco6oM MOMKHO 9TO caeiaTs?
Beegure B ameKTpoHHYI0 TaGaMIy HEOOXONMMEIE AAHHBIE W
odopmuTe X N0 obpasmy:

[ =ah G k=D E |

1 Tekcr | Teker Teker | Teket Teker |

2 Teker| Tekct | Tekct | Tekct Tekct 4
' TekcT

| |

3 | Tekcr ‘ bl } . Texer |

= ! ; S5 T |

B o =i g | & s |

- N I I |

3HaueHHsA KAKHX CBOWCTB CHMBOJOB B AYeHKAX MOMKHO yera-
HOBUTE Ha Briaajgxke Ipudr oxsa ®opmar sueex? Kakmm ems
CIIOCOGOM MOMKHO ITO CHEIATH?

3HaUeHUA KaKWX CBONCTB SAYeeK MOXKHO YCTAHOBUTH HA BKJANKE
I'panuusr oxsHa Popmar aveer? Kakum emé cmoco6oM MOKHO
3TO cIOesaaTs?

3HaueHHsA KAKUX CBOHCTB suyeex
3anuBka oxHa MDopmar sueex?
3TO CcHAesIaTh?

Beenure B 2seKTpOHHYI0O Tabauny HeOOXOZMMBIE [AAHHBIE K
oopmuTe ux mo obpasuy (HasBaHHWe I[BeTa OIpeJeAeT IBET ero
mpudra u neer (PoHa AYEHKH CIpaBa OT HEro):

MOMKHO YCTAHOBUTH HaA BKJaIKe
Kakmm emé cmocoGoM MoKHO

CUHUIA

; A B c s kel
|1 L N
2 )t Liset adeliku
3 - KpacHbIi
| 4 3eMEHbIN
5
6

3HAaUeHMs KAKHX CBOICTB AYe€eK MOKHO YCTAHOBMTH HA BKJIAJ-
Ke 3amuTa oxkHa Popmar sueex? Kakum emé crmocobfoM MOKHO
9TO caelaTh?

Kakx mMoxHO ckommpoBaTh (opMaT siuelKM Ha APYrHe Adeiiku?
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§ 3
BcTpoeHHble QYHKUUM U UX UCTIONIb3OBaHue
3.1. O6wme cBepeHUs 0 PYHKLUUAX

B aobom TabAMUYHOM TIpolleccope HMCHOJB3YIOTCA BCTPOEHHEBIE
QyHKIINHA.

BcTpoeHHaa @yHKUMs — 3TO 3apaHee HanwucaHHas npouenypa npe- 0
0bpa3oBaHvs OaHHbIX.

Bceé mMuOroobpasue BCTPOEHHBIX B TabJMYHBIE MIPOIECCOPHI (PYHK-
IHH OPUHSATO [EJUTH HAa KATeropuyd M0 HMX HA3HAYEHHIO, BBIAENAA
cpelu HHX MaTeMaTH4YecKHe, CTATUCTHYECKHEe, JOrM4YecKHe, TeKCTO-
Bble, (DMHAHCOBBIE M APYrde THIOBL QYHKIHIL.

Kasxkgasa BeTpoeHHad (PYHKIHA HMeeT MMA — KakK IpaBHUIo, 3TO
COKpalléHHOe HasBaHWe MPOU3BOJHUMOTIO €l neiicreusi. DYHKIHN BbI-
3BIBAIOTCH ¢ HEKOTOPBEIMH APTYMEHTAMM H BO3BPAIIAIOT €JHHCTBEHHOE
3HaYeHue — pesyJabTaT 00paboTKH.

AprymenToM (QYHKIHMH MOKeT ObITh 9HCIO, TEKCT, BBEIDAXKEHHE,
CCBLIKA HA SYEKy WM AHANAS0H AYeeK, PesyJbTaT APYrod (QyHKIUH.

Mo:HO BBIAETUTHh (QYHKIIAH:

» ¢ oguum aprymentom, Hanpumep KOPEHDb;

* ¢ HECKOJIbKMMH apryMeHTaM¥, KOJHUYeCTBO KOTOPBIX (PHKCHPOBA-

mo, Hanpumep OKPVYTJI;

® ¢ He()HKCHPOBAHHLIM KOJHYECTBOM apryMeHTOB, HaIpHMep MAKC;

s ¢ HEKOTOPBIMH Heo0s3aTesNbHBIMU aprymenramu, Hanpumep PAHI
ez aprymenTos, Hampumep TIIATA.
IIpu ucnonbzoBaHuM GYHKIHUK B (QopMyJie cHaYala yKasblBaeTCH
eé MM#A, a 3aTeM B CKOOKaxX yKasblBaeTCA CIIMCOK AapTyMeHTOB 4Yepes
TOuKy ¢ sanaToit (tabm. 1.4).

Tabnuua 1.4
Mpumepw 3anucu ¢yHkuuin B Microsoft Excel
DYyHKIUA Banucsk B Microsoft Excel

KeagparHelii KOpeHb KOPEHbB(A1)

OxpyrieHue 4YHcIa J0 3aJaHHOTO KOJH- OKPVYIJI(G13;2)

yecTsa JAeCATHYHBIX pPaspAgoB

CpenHee sHadYeHHE CP3HAY(A3:B10)
MakcuMaJIbHOEe 3HAUEHHEe MAKC(A3:B10; C8:C12; M6)
TexyIiue AaTa W BpeMd TIOATA()
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HaszHavyeHve kaxpoil dyHkumn, Hanuume APrymMeHToB, WX KONM4YECTBO W
TUN MOXHO NOcMOTpeTb B CnpaBke wnv B KOMMEHTapWsix MpW BBOLE
dyHKUMK B dopmyny.

Berasuth (yHKIMIO B GOPMYJIY MOMKHO HECKOABKHMH CIIOCOBAMM:
1) ncnonb3oBaTh KHONKH KaTeropwit (yHKIHHA B rpynme Bubamorexa
(QysruMi BKIagxu PopmMyssl Ha JEHTE;
2) BOCIIOJIL30BATHECA MHCTPYMEHTOM Berasurth GyEKIHI0 B Ipyiie
BubGauorexa (yuxumii unu B crpoke Gopmy;
3) BBECTH (YHKIMIO HENOCPEACTBEHHO B AYEHKY WJU B IOJe Crpoxa
topmy.r.
Pacemorpum Gosree moapo6HEO BTOPO# CroCoG.
Eciu ménkuyTe Ha KHOnKe BeraBurs dyHKRmmMio CTPOKH (hopmy.i,
TO OTKpoeTcss okHO Macrep dynrmuii (puc. 1.5), a B Tekymywo sueii-
Ky aBTOMaTHYECKH BCTABHUTCA 3HAK «=» (ECIM B JTOH sAdYeiKe BBOL
(opmynbl emé He HaumHANCA). B oxkHe MacTep (yHKumMii B comEcKe
nosisi Kareropusa MoKHO BHIODATL HYMKHYI0O KATEropuio, MOcje 4ero B
cnucKe noJisi Beibepure (hyHKOHIO BHIGDATH HYKHYIO (QYHKIUIO.
ITocsie BrIGOpa MMEHH (QYHKUUM B TEKYIIYIO AY4efiKy aBTOMaTHUe-
CKH BCTaBIAETCA HMA (PYHKIUM H Iapa KPYIVIBIX CKOOOK, a TAaKiKe

Mactep dymkumit - war 1us2 2 [HESM

Mouck hyHKLMM:
Beeaute kpatkoe onucaHue AeMCTBUSA, KOTOPOE HYXHO ! Haiiti
BbINOMHWUTBL, U HAXMUTE KHONKy "Haintn"
Kateropwus: | Matematuyeckue v

10 Henl@BHO MCNONL30BABLLNXCH

MonHeIA angaeuTHbIR NepeyeHs
PUHaHCOBbIE
[ara n Bpemsa
Marematuyeckue
Cratuctuyeckue
Cchinku 1 Maccuesbl

PaBota c 6a3oit gaHHbIX
TekcToBbIE

TNorudyeckue

ABS(uncno) Mposepka CBOMCTB U 3HA4EHMI
BosBpallaeT| VirmxeHepHsie v

Boibepute dyk

Puc. 1.5. Oxro Macrep dymxmmi
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OTKDBLIBAETCH OKHO AprymMeHTHI (PyHKIMH C TOJSMH AJfA BBOJA apry-
MeHTOB 2T0i pyHKmum (puc. 1.6).

Ecau GyHKOHA HMeeT (PUKCHPOBAHHOE KOJHUYEeCTBO apryMeHTOR,
TO B OKHe AprymMeHThl (YHKIMH CPasy O0TOOpaykaeTca COOTBETCTBYIO-
[ee KOJMYECTBO IoJieil I MX BBoZa. Hcau (QyHKIUA HMeerT HedUK-
CHPOBAHHOE KOJMUYECTBO APTYMEHTOB, TO B OKHe CHadaja MOABIACTCH
HECKOJBKO IIOJel, a CJAeAyIoImue IMoJid IMOABJSAIOTCA yie B Iporecce
BBOJA apryMeHTOB.

Ecqm apryMeHTOM SBJISIeTCA YHCJIO HJIM TEKCT, TO €ero HYKHO
BBOAHTEH B IOJe ¢ KiaaBuaTypbl. Hcau aprymMeHTOM ABJIAETCH CCBHIIKA
Ha AUYelKH, TO €€ TaKKe MOYKHO BBECTH € KJIABHATYPBI, HO JIydYIle
BBIZEJIUTH COOTBETCTBYIOINHE AYEHKH ¢ [MOMOIINBIO MBIIIH. Hna sroro:

1) BeiGepure KHONKY CBepHYTH [ COOTBETCTBYIOIIETO IIOJISA JJIS BBO-
na aprymMeHnTa GyHKIEHA (IOCTe 9TOI0 OKHO APryMeHTBI (PyHKIUH

H3MEeHHAT CBOH BHA: B HEM KpOMe CTPOKHK 3aroJioBKa OCTaHeTCHd

TOABKO 3TO T0Je, a BMecTo KHONKYN CBepHYTh IMOABUTCH KHONKA

PassepHyTh |G );

CYMM - % « /| =CYMM(C1:C3)
WFES R amies e e
1 4 7
2 5 8
3 6 9

_

CYMM
Yucno1 [C1:C3 B ﬁ[ ={7:8:9}
Yuecno2 || [E®| =uwmcno
Yucno3 | = yucno

1
2
B
4
6
)
8 |H
9
_1:6' -
5l
13
% CyMMMpyGT apryMmeHThl. =24
18|
hf
19
20
21
Puc.

Yucno2: yncnol;umucnoZ;... ot 1 o 255 aprymeHToB, g
KOTOpble CYMMUPYIOTCS. JIOrM4eckuUe u TEKCTOBbIe
3HaueHUs1 UTHOPUPYIOTCS.

. 3HadeHue: 24

Cnpask TOW chyHKLMM | OK || Omvena |

1.6. Oxno Aprymenrtsl ¢gyErmmu dyaxnun CYMM
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2) BbIZeTUTe Hy)KHBIe SYEHKH (CCBUIKM HA HAX ABTOMATHIECKH BCTA-

BATCA B COOTBETCTBYIOIlee IoJe M B GopMmyny);

3) BeifepuTe KHONKY PaseepHyTs (IIOC/ie 3TOro OKHO AprymenTsI

(yHKIMH NpPHUMeT CBOIl NpeABIAYINHE BHJ);

4) npu HeoOXOAMMOCTH NOBTOPHTe Imard 1-3 mas IPYIUX apryMeH-

TOB (QDYHKIIHH;

5) mocne BBOJA B IOJNSA BCeX HYMKHEIX ApryMeHTOB GyHKIMN BbIOE-
pure kuHonry OK.

s Hekoropwix GyrKmuii Microsoft Excel asromMaTmueckn upej-
Jaraer mepBblii aprymenT. Hanpmmep, nnsa dyexnmm CYMM mpen-
JIaraeTcsa HaWTH CyMMy 4YMCesJ NHANA30HA AYeeK, SATOJIHEHHBIX YHC-
JIOBEIMM JAHHBEIMH, KOTODBIE HAXONATCA HaJA AYeiKoil ¢ Gdopmymnoi
(cm. pume. 1.6) mam creBa oT Heé, eclIM BepXHHIl AMANA30H AUEeK
nycT. 9TO NpPeJIOJKeHHWe MOKHO NIPHHATE (€CJTH OHO COOTBETCTBYET
TIJIaHY NPOBOAHMBIX BBIYHMCIEHUI) WJIM BBECTH BMECTO ABTOMATHYECKH
NPeqIOMKEeHHOI0 apryMeHTa JpPyroii.

Oea ppyrux cnoco6a BcTaBku (yHKUMM B DOpMYY uccnenyite ca-
MOCTOATENbHO. Has0BWUTE WX OCHOBHbIE OT/IMHMA APyr OT Apyra. YTo
y Hux obuero? Kakoi ua cnoco6os Byaete NpUMEHSTh Bbi?

B 271eKTPOHHBIX TAGIMOAX HCHOJB3YeTCH OOJBIIOE KOJMYECTBO
BCTPOeHHBIX (QyHKIuM. Ilosmakomumcs Goee moapoOHO ¢ TeMH u3
HHX, KOTOpPbIe MOTYT NPHIOZUTHCA BAM B Y4eOHOH M HCCIEL0BATE]IH-
CKOH NeATeJbHOCTH, 4 TAK:Ke B IIOBCEIHEBHOH JKH3HH.

3.2. MartemaTtuyeckue v cratucTrmueckue GyHKLUU

s pemeEus MareMaTHYeCKHX 3ajad (pelleHHMA ypaBHEHHH, mMO-
CTpoeHuA TpadUuKoB (DYyHKIHI) BaM MOryT OBITH MOJME3HbLI (DYHKIIUH,
npeacraBleHHble B Tabnuie 1.5. 3xeck ke IpeACTaBIeHbI HEKOTOPBIe
M3 CTATHCTHYECKUX (DYHKIHIH, MO3BONAIIMX ABTOMATH3HPOBATH CTA-
THCTHYECKYI0 00paboTKy maHHbIX. C HX IIOMOINBI0O MOKHO BBEIYHCIHTH
HaWMeHbIllee 3HAYEHHE, IIOACYMUTATE KOJHYECTBO SYEeK, COMep EKalliux
3alaHHYI0 WHPOPMAIHIO, U T. I.

Pacemorpum Gosee feTanbHO paboTy CTATHCTHUYECKOH (DYHKIIMM
PAHT, umernuyio dopmar:

PAHI'(umcno; cchlika Ha COHCOK; [mopsamok])

3neck:
® YHCJI0 — B3TO YHCIO0, AN KOTODOTrO ompelensercsa paHr (mops-
IIOK);
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BcTpoeHHble PyHKUMM U UX UCNONb30BaHue

® CCBIIKA Ha CIHCOK — CChLJIKA HAa CIHWCOK, KOTOPOMY IIPHHAI-

JIEKHUT YHUCJIO (HEYHC/IOBbIe 3HAYEHHS B CCHLIKE UTHODHUDYIOTCH);

® NOPAAOK — crocod ymopamoueHHS 3HAYEHHI CITHCKA:

— 0 maIm oTcyTCTBHE IapaMerpa — ONpeflelseT paHr (mIosu-
1IN0, MECTO) UHCcJa B CIMCKE TaK, KAaK eclIu OBl CIMCOK OBLI
OTCOPTHPOBAH B IOpsAAKe yObIBaHusi (T. €. MAKCUMAJBHOMY
3HAUEHHWIO NPHCBAMBAETCA pPAHT DPABHBIH 1, UYTL MeHLIIEMY
YypcJay — PaHr 2 W T. 4.);

— ymcao, He paBHoe (, — ompezenser paHr 4YHMCiIa TakK, Kak
ecnu OBl CIIMCOK COPTHPOBAJICA B MOpPANKe BospacTtanuda (T. e.
MHHHMAJIBHOMY YHCJIY HpHcBaMBaeTcd paHr 1, uyTk Goablinemy
ypcJay — paHr 2 mT. m.).

dyaxknua PAHI' npucBamBaeT HOBTOPSIONIMMCS YHCJIAM OJMHA-

KOBEIHM paHr. IIpm sToM Hanwuue MOBTOPAIOIIMXCA YHCEJ BIHAET HA
pPaHr TOCHeAVIONIUX YHCEeJ.

B saueiiky B1 BBegeHa u ckonvposaHa B B2:B6 ogHa w3 OByx cnepyo- @
wmx popmyn:
1) =PAHI(A1; $A$1:5A%6; 1);
2) =PAHI(A1; $A$1:$A%6; 0).
Mo kakoil 13 GopmMyn npeacTaBneHbl Pe3ynbTaTbl BbIYUCNEHWA B
ctonbue B?
Kak Bbl MoXeTe 0ObACHUTL OTCYTCTBWE YMcna 2 cpedy 3HaYeHuid sde-
ek gvanasona C1:C6, ecnn 9710 — peaynbrarbl BbIMUCAEHWIA N0 OPYroi
M3 NpuBeaEHHbIX Bbile dopmyn?

A B C
45

12

8

45

6

3

oo b=
s (nolo|w|sla
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3.3. Jlornueckune dyHKUUM

®yHkumA, pesynstatoMm kotopoi asnaetca MCTUHA wunn JIOXKb, Ha3sbl- 0
BAETCHA JIOMUYECKOM.

K rareropmm sormuyecKmxX oTHocaATca pyEEnmm ECJIA, W, UJINA,

UCTHUHA, JIOXNB, HE.
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Oyaxnuun W, NJIHW, HE no3BonAoT co3JaBaTh COCTABHBIE JIOTH-
yeckue BeIipaskeHnd. Popmar aTUX (QYHKIHHA:

H(nornueckoe sHauenumel; [mormueckoe suavyenuel]; ...)
WIIH(nornueckoe sHadenuel; [mormueckoe szavenmelZl; ...)
HE(smorunuyeckoe sHadyeHHe)

Aprymernramn dyaxnuin 1, UJIHM, HE MoryTr O®ITE JormdecKue
BREIDAXKEHUA WJIH CCHLIKHM Ha AYeHKH, coAepykallide JOrMYecKHe 3Ha-
YeHUs.

@yaxnua ECJIM umeer dopmar:

ECJIH(;ior_BhIpaskeHWe; 3HAYEHHE eCIM_HMCTHHA; 3HA4YeHMe eClIH_JIOMKb)

3HaueHHWe 3TOH (PYHKIHH OIpeIesIsdeTcs TakK:
® ecnu Jior BeIpa)kenme wumeer aHaueHme MCTHMHA, To 3mHaue-
HHe QYHKIOUH pPABHO 3HAYEHUIO BhIDAYKEHUs 3HAUYeHHEe ecJIH_
HCTHHA;
® ecau JIOT BeIpaskenme wumeeT sHauenme JIOMKD, To 3HaueHme
(hyHKIVM paBHO 3HAYEHWIO BHIPAYKEHUS 3HAYEHMEe eclIH_JIOMKb.
TabnuuHBEIEe TPOIECCOPHI HMEIOT U TaKue (PYHKIHUH, KOTOPBbIE BbI-
YHCJIAKT CYMMYy, cpejHee apudMernyeckoe, KOJHYECTBO He BCeX 3Ha-
YeHWIl M3 ANaNa3oHOB f4YeeK, & TOJBKO TeX, KOTOpPEIe YIOBJIETBOPSIOT
OIIPeeIEHHOMY YCJIOBHIO:
* dbyaroua CYMMECJ/IHM BeYHCIAET CYMMY TeX YHCesJ U3 yKa3aH-
HOTO JHAalaszoHa, KOTOPhIe YAOBJIETBOPAIOT 3aJaHHOMY YCJIOBHIO;
* ¢pyaxnua CP3HAYECJIIM BeiuuciaseT cpefHee apu(pMeTHUecKoe
TeX YHCEeJ W3 YKa3aHHOTO [OHANasoHa, KOTOPLIE YIOBJIETBOPSIOT
3aJJaHHOMY YCJIOBHIO;
* pyaxmus CUETECJIM nmoacumThIBaeT KOJMYECTBO AUYEEK W3 yKa-
3aHHOTO [OWAIla3oHa, COAEPYKHMMOe KOTODBIX YAOBJETBODSAET 3alaH-
HOMY YCJIOBHIO.

IIpumep 1. BEIACHUM, CKOJIBKO DENIEHWH HMEeT JOTHYecKoe ypaB-
HeHHEe ((x; = x5) = (x5 = x4)) = 1.
IIpeo6pasyeM HCXOJHOE ypPABHEHWE, BHIDA3HB MMILIHKAIWIO Uepes
MHBEPCHIO H AU3BIOHKIHIO:

(;\c_lv;:cz)v(;;,:vJc4)=(;'c1¢Sz:z:_2)vgvx4 =1.

Banuiiem ¢GopmMyay s BBIUHUCIEHUA JIOTHYECKOTO BBIDAXKEHHA C
IIOMOIIBI0 JIoTHUecKuX (yHKIHE Microsoft Excel:
=MJIN(N(X1;HE(X2)); HE(X3); X4).
BHecéM gaHHBIe B TAGJHIy M BBIIOJHHM pacuéTel — puc. 1.7.
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| E18 -® £ | =CHETECTU(EZ:E17MCTVIHA)
2 S S T T el S i e Y B
1 X1 X2 X3 X4 Peaynktar

2 0 0 0 0 NCTUHA

3 0 0 0 1 WNCTUHA

4 0 0 1 0 NOXb

5 0 0 1 1 UCTUHA

6 0 1 0 0 UCTUHA

7 0 1 0 1 UCTUHA

8 0 1 1 0 NOXb

9 0 1 1 1 UCTUHA

10 1 0 0 0 UCTUHA

1 1 0 0 1 UCTUHA

12 1 0 1 0 WUCTUHA

13 1 0 1 1 WCTUHA

14 1 1 0 0 WUCTUHA

15 1 1 0 1 UCTUHA

16 1 1 1 0 NOXb

T 1 1 1 1 UCTUHA

18 13

Puc. 1.7. Pemenne mormdeckoro ypasHeHus (mpumep 1)

HWrax, mcxomHoe ypaBHeHHe HMeeT 13 pelleHMH — CTOJBKO pas
Berpeuaercss 3Hauenume MCTHUHA s guanasome E2:E17. IIna nmopcuéra
BTOr0 3HAYEHHUA MOKHO BOCIIOJL30BaTheA dynknmeit CUETECJIN.

BcnomHute gpyron cnoco® pelueHns 3Toro ypaBHEeHWS.

3.4. duHaHcOBbIe DYHKLUUU e

DdunancoBble QYHKINH HCIOJIB3YVIOTCS IJIA BHIYHCICHUA PasMepOB
BBIILJIAT NPH NOTAIleHWH KPEeOuTOB, DAHKOBCKHX IPOIEHTOB HA BKJA-
IObl, OIS OIpeResleHHA IPOUEHTHON CTABKH U JpP.

PaccmoTpuM HecKOJBKO (DMHAHCOBEIX (DYHKIIUI, KOTODHIMH IIOJIE3-
HO yMeTh I0JIb30BAThCA KaMKIOMy YeJOBEeKY, ILIAHUDYIONIeMY B3ATh B
banke xpenur!) wiam cpenaTh BKJaan?. AprymMeHTaMH 3THX (DYHKIMM
ABIAKOTCHA:

1) Kpemur — aro ccyza, mpefocTaBlIeHHAS KPEIMTOPOM (B JAHHOM CiIyuae GAHKOM)
3aéMINUKY I[0J ONpefeléHHBIe NPOLEHTHI 34 I0Jb30BAHHE AEHBrAMH.

2) Bxaax — JeHeKHEIE CPEeJICTRBA, BHECEHHBIE (MH3MTECKHM MM IOPHIMYECKHM JIH-
oM B ()MHAHCOBOE YYpexJIeHWe Ha XpaHeHWe, B POCT WJIH IJA y4acTHus B IO~

JIYYeHUH HpubLIIN.
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* ¢raBKa — IPOIEHTHAsS CTaBKa 32 MepHOI;

* IIIT — BBIIJIATA, ITPOM3BOAMMAN B KaXKABI Iepuop (Mecsl, KBap-
TaJx, TO4 H T. IL.);

® [Ic — NpHBeAEHHAA (HbBIHENIHAS) CTOMMOCTL MHBECTHI[HH;

* Kmep — o0lee YMC/IO IEPHOAOB ILIATEXei 10 KpeauTy;

* 6c — Oyaymas CTOMMOCTE MHBECTHIIHH;

» Tun — uwmeao 0, ecam omsaTa B KOHIle IepHoza; ducio 1, ecau
onsara B Hayaje mepuoza (mo ymouadanuno — 0).

IIpumep 2. IlycTh cTaBKa KpefiHTa B HEKOTOPOM 0aHKe COCTABJISET
: 18% romoBeix. Kamenr xouer BaATh Kpexut Ha cymmy 100 000 py6.
M MO)KeT BBIIIaumBaTh OaHKy no 4000 py6. ememecauno. Hy:xuO
ONpeNelnuTh, 38 CKOJIBKO IIEPHOJOB KJHEHT CMOKeT IIOTacHuTbh 3TOT
Kpenur.
®yuknua KIIEP(craska; muart; nc; [0c]; [Tun]) sosspamiaer KoJuu-
YecTBO TEPHUOJ0B IJIATEel IJId WHBECTHIMH Ha OCHOBe IepHoAnde-
CKHX MHOCTOAHHBIX BBIILJIAT M IIOCTOAHHOH HIPOLEHTHOH CTaBKH.
O6sazaTesnbHBIE APTYMEeHThI QYHKI[HMH:

° crTaBKa — TrOJOBas CTABKA B IPOIEHTaX, pasjeléHHad Ha KO-
JIHYECTBO NEPHUOAOB ILIAaTeXXeH 3a roj (B HameM IIpHMepe 3TO
18% /12);

® OIIT — CYMMAa, KOTOPYI0 KJHEHT erKeMecAYHO [IoJIXKeH BO3Bpa-
mars 6avky (8 mHamem npumepe sto —4000, T. K. 2TH AeHBIH
OTZIAIOTCH);

* mc — pasMep Kpeaura (B Hamem npumepe sto 100 000).
Dopmysaa A BBIYUCIAEHHUS KOJUYECTBA IMePHOJOB BBIILIAT IJIA

MOTalleHHusd B3ATOTO KpefuTa OyZeT HMMeTh BMJL:

=KIIEP(18% /12; —4000; 100000).
ITonyuaem npubnusurenbuo 32 mepuoza (mecsma), T.e. Oojee

2,5 ner.
IMpumep 3. BHIACHMM, Ha KaKyl0 CYMMY KJIHEHT MOMKeT B3AThb
KpenuT, ecad craBka 19% rogoBeIX, a BBIIIIAYHUBATE OH MOJKET IO

12 000 py6. Ha mpoTsaykeHHM IABYX JieT (24 mepuoga).

@yurnua IIC(craBka; Koep; muat; [0c]; [Tun]) sBosBpamjaer mpu-
BEAEHHYID (K TEKYIIeMy MOMEHTY) CTOMMOCTh MHBECTHIIMH, IPEICTaB-
JAIYK coboil ofmyo cyMMy, KOTOpas Ha JAaHHBI MOMEHT DaBHO-
[eHHA PAAY OYAYIMWX BBIILJIAT.

ObGsizaTenbHBIE APTYMEHTH (QYHKIIHH:

e craBga (19% /12);

®* Kmep — oO0miee KOJIMUYECTBO IEPHOIOB BBINJIATHI ILIaTeMXel I10
Kkpeautry (24);

* mar (—12 000).
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Dopmyna A BHIYHCICHHA pasMepa KpeguTa OyaeT MMeTh BH:
=I1C(19% /12; 24; —12000).
ITonyuaem mpubnusurensuo 238 054 pyo.

Ipumep 4. ITycTes KaueHT xoueT B3aATH Kpeaut 100 000 py6. ma
2 roga. Ilpu sTom BRIIauumBaTh oH Moxker mo 5000 py6. e:xemecsu-
HO. MosKeT JIU OH BOCHOJB30BATHCH IIPEeIJIoiKeHHeM 0aHKA, CTABKA IO
KpeguTaM B KOoTopoM coctaBiaser 20% 7
Pynxnua CTABKA(xknep; nart; nc; [6c]; [Tun); [mpeanonosxenue])
BBIYMCJIAET MPOIEHTHYI CTABKY 3a IepHox (a He 3a rox).
OGazaTeqbpHBIEe apPTYMEHTHI (DYHKI[HN:
* gmep (24);
¢ miar (—5000);
* rnc (100 000).
dopmyna A4Sl BHIYHMCAEHUA CTABKH OyJeT MMeTh BU:

=CTABKA(24; —5000; 100000).

B pesyJjanTaTte BBEIYUCJICHHI noay4dyaeM IIPOIEHTHYIO CTaBKY 3a Me-
can 1,51308% . CooTBeTCTBEHHO, IIPOIEHTHAA CTaBKa 3a TOJ COCTABHT
18,157% (1,51308 - 12).

TaxkuMm o6pasoM, KIHEHTY He peKOMeHayeTcA OpaTh KpeguT B Gam-
Ke, CTaBKa II0 KpeauTaM B Koropom cocrasiser 20%.

Hpumep 5. Knmenr xouer cienarh BKIaA Ha 3 roja Ha CyMMY
300 000 py6. mox 11% romoBBIX C eMeMeCcAYHBIM HAYUCIeHHWEeM IIpo-
eHTOB. BEIACHMM, KaKyl CYMMY OH IIOJYYHAT D0 OKOHYAHHH CPOKAa
BKJIAJA.

dyuxnua BC(craBka; xmep; muar; [nc]; [Tun]) Bosepamaer 6yny-
Y0 CTOMMOCTH WHBECTHIIMH IIPU YCJIOBHH IIEDHOAWYECKHX PABHBIX
miarexeil W IIOCTOAHHOW nNponeHTHOU craBkw. Hade roeBopsa, c eé
MOMOIIBI MOYKHO BBEIYHCIHTE CYMMY, KOTOPYIO BBIILIATAT KJINUEHTY
3a BHKJIAM TIOJ OIpPEeIeIéHHBIe MPOIEHTHI II0 OKOHYAHMM CPOKA BKJAJA.

AprymMeHTBEl (QYHKIIHHU:

* cTaBKA — TOJOBAs CTABKA B IIPOIEHTAX, PA3IeIEéHHAA HA KOJHIe-
CTBO IIEPMOJOB HAYMCJEHUs IPOIEHTOB 3a rof (B HalleM IIpuMepe
ato 11% /12);

® KIep —  KOJHMYEeCTBO MePHOA0B  HAYUCIEeHUus  IIPOLEHTOB
(312 = 36);
® IIT — cyMMa, KoTopas jo0aBiseTcd K BKJIANy KasKAbIH IIepHOZ

Bpemenu: 0 WiaM oTpuULiaTelbHOE YyMca0 (B HameMm mpuMmepe sTo 0,
T. K. TIOIOJHEHHE BKJIAJa KJIMEHTOM He IIPeJyCMOTPEeHO);
° Ic — HAYAJbHAA CyMMAa BEKIaza (B Hamem mpumepe ato 300 000).
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dopmyna A BRIYHCICHHA CYMMbI, KOTOPYIO KJIMEHT TOJYYHT 34

BKJIQJ] TI0 OKOHYAHHMH CPOKa BKJaza, OyJeT HMeTb BHJ:
=BC(11% /12; 36; 0; —300000).

B pesyabrare BhiumciaeHuil moaydaem 416 663,58 pyo6.

Ipumep 6. Kamenr xoyer cpesaTh BKJIaA Ha 2 roja Ha CyMMy
100 000 py6. moxm 10,5% TrOHOBEIX C eeMeCAYHBIM HadHCIIeHHeM
npoueHTos. IIpu 3TOM OH HMeeT BO3MOXMKHOCTH €IKEeMECAYHO IOIOoJI-
HaATE BKIajx eumé mHa 2000 pybmaeii. BrIscHMM, KAKYI0 CYMMY KJIHEHT
MOJIYYHUT TI0 OKOHYAHHH CPOKA BKJAIA.

I HaXO0MIeHWs pe3yJIbTATA MBI BOCIIOJb3yeMcsa ToH ke (QyHK-
nuei, uro u B npuMepe 5. OTiMuHe COCTOUT B TOM, UTO APTYMEHT
mJaT B aToM cayyae npumer 3nauenme —2000.

@dopmyJia A0S BEIYHCIEHHA CYMMBI, KOTOPYIO KJHEHT IOJIYYHAT 3a
BKJIAJ] TI0 OKOHYAHHM CPOKa BKJAana, OyIeT UMeTh BHI:

=BC(10,5% /12; 24; —2000; —100000).
B pesyapraTte BRIuMciaeHM# moaydaem 176 409,84 pyo6.

@ Kak wnamenutcss dopmyna B npumepe 6, eCnu KNMEHT eXeMecsu-
HO Byper He nononHATe c4éT Ha 2000 py6., a cHMMaTL Co c4YéTta no
1000 py6.?

3.5. TekcToBbie YyHKUUU

B ocHOBHOM TabJMUHBIE POLECCOPBI HCIOJBIYIOTCHA IJsA padoThl
¢ YHCJIAaMM, HO B HHUX MPEIyCMOTPEHA U BO3MOMKHOCTh PabOThI C TeK-
croMm. Hanpumep, B 9JIeKTPOHHBEIE TAGMHIIEI 3aHOCATCA HAUMEHOBAHHA
TOBapoOB M YCJIYI, (paMHJIMH, HMEHa M OTYECTBA COTPYAHHUKOB, IIapTHE-
POB M KJMEHTOB, MX ajapeca, TejgedoHbl U MHOroe ApPYroe.

Jlisi 00paboTKH TeKcTa B TAOJMUHBIX IIPOIEccopax mMMeeTcsa Habop
GYHKOUN, KOTOPbIE MOXKHO HCIOJB30BATH [IJIA ONpPEeNeeHWUA [IJIUHEI
TEeKCTa, HOMEpa IO3UIMU IEPBOr0 BXOMKIAEHHUA CHUMBOJIA B TEKCT, 4a-
CTH TEKCTa, KOTODBIH YIOBJIETBOPAET ONpPEIeJEHHOMY YCJIOBHIO W IP.

AprymMeHTaMu TEKCTOBBIX (PYHKIIMHA MOTYT OBITH TEKCTOBBIE IAH-
Hble (HX HY)XHO 3aKJIOUATH B KABBIYKH), CCHLIIKHM HA AYEHKH C TeK-
CTOM, CCBLIKH Ha SIYEHKW C YHCJIaAMH.

PaccMoTpuM mpuMephl HEKOTOPBIX TeKCTOBBIX (yHKIuK Microsoft
Excel.

dyaxknua CTPOYH unpeobpasyer Bce OYKBBI 00pabaThIBaeMOro
TeKCTa B cTpouHkle, a (pyuxkuusa [TPOITUCH, waobopor, — B mpomu-
cuple. @yaruus [TPOITHAY nenaer nponucHoil nepByo OYKBY Ka-
J0ro ¢JI0Ba, a4 BCe OCTAJIbHBIE OYKBBI — CTPOYHBIMH.
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dyaxuusa COBITA]Jl nmosBojseT CPaBHHUTH ABEe TEKCTOBEIE CTPO-
K B Microsoft Excel. Ecaim omm B TOYHOCTHM COBIAZaloT, TO BO3-
Bpamaercs sHauenme MCTHMHA, B nmporusBHom cayuae — JIOIKD
(pyHKIUA yYHTHIBAET DPETHCTP, HO HUTHOPHUPYET pasjam4yme B Gop-
MaTHPOBAHUHU).

Kakoe 3HaveHune nosieutcs B siveiike C1, ecnu B Heé 3anucaTte dopmy- @
ny =COBMNAL(A1; B1)? Kakoe 3HadeHue noseutca B fAdelike C2, ecnu
B HEE ckonuposate dopmyny m3 auyenkn C17?

Al R DGR A iRy ey |
il

CTpoka  cTpoka

2 |Ctpoka  Cmpoka

OB6bACHUTE CReayloLlwMiA pesynstaT CpaBHEHUs OBYX TEKCTOB:

c - (® /i | ~COBNAT(ATB1)

Crpoka CTpoka NoOXb

—

Dyurkuua CHIIPOBEJIBI yzanser m3 TexcTa Bce JHIIHHE IIPO-
Gesbl, KpOMe OAWHOYHBIX MEXIY CJIOBAMH. OTY (PYHKI[MIO IIOJE3HO
NIPEMEHATE K JaHHBEIM, KOTOPBIE MMIIOPTHDPYIOTCA B paGodde JIHCTHI
Microsoft Excel U3 BHEIIHHX HCTOYHHKOB.

BecnomHute, Kak MOXHO ypanuTe Bce NULHME npobensl 3 AoKyMeHTa @
C NOMOLLBK WHCTPYMEHTOB TEKCTOBOIO MpOLECccopa.

Kpome smmuux npobenoB HMIOOPTHPYEMEIE TaHHBIE MOTYT CO-
Jep:xaTh ¥ pasJIWYHBIE HelleyaTraeMble CHUMBOJBI. J[iasa ymamesms
U3 TEKCTa BCeX HelleYaTaeMbIX CHMBOJIOB IpefHazHaueHa (QYHKIUA
ITEYCHUMB.

Bbickaxute CBOW NPEAnofioXEeHWs O Ha3Ha4YeHWM TEKCTOBbIX GYHKLMIA Q
ANCTP, NEBCUMB, MNMPABCUMB, MNCTP no pesynstatam ux paBoTbi:

e, e
1) B1=OJICTP(A1) 1 [Ctpoka 6

o P TR LR
2) B1=JIEBCUMB(A1;3) "‘;‘ C-rpf:a Ctp
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3) B1=MPABCUMB(A1;3) 1

Ctpoka foka

1 |Crpoka po

4) B1=MCTP(A1:3;2)

Dyarnua CIHEIIATH nocraemoBaTensHO 00begHHAET 3HAYCHHS
YKa3aHHBIX apryMeHTOB B OJHY CTPOKY.

Dyuaxnua [IOBTOP nmoeropser TEKCTOBYK CTPOKY YKA3AaHHOE KO-
audectBo pas. Crpoka 3amaérca Kak IEepBBIH apryMeHT GOYHKIWH, a

KOJHWYEeCTBO IIOBTOPOB — KaK BTOPOI.
@ Yemy paBeH pesynstar BbidMcneHua no gopmyne sveikn C2, ecnu pe-
3ynbTat BblMMCNeHWs no dopmyne syeinkn A2 paseH 67
' I
4 A | B | c |
1 Crpoka =MOBTOP(A1;3)
2 |=[/ICTP(A1) =CLIENMTL(A1;B1;6) =ANCTP(B2)

Dyaxnuio [IOBTOP moxHO DpUMEeHHUTH W A «rpadudecKoro»
IpeICcTABJIEHUA YHCJIOBBIX 3HaueHWii. Hampumep, ¢ e€é HOMOINBIO MOMK-
HO BU3YaJH3WPOBATH HH(pOpPMALMI 00 yCIIeBaeMOCTH HEKOTODPOTo ydue-
HHKAa, IOJYYHMBIIEro B Texymem Tpumectpe 40 oTMETOK «OTIHMYHO»,

45 — «xopouro» ¥ 15 — «yIOBIETBOPUTEJLHO».

c3 - & _fi| =noBTOP("B3)
_j]i X E B | =ITs — Cbk' = T -,!
1 | OtnudHo 40 [LLLLLEEEEEEE EEnEE e e e e e er ey
2 | Xopowo A5 VLU g
3 _|YpnosnetsopuTensHo ] TN

dyakupn HAUTHU u IIOUCK ouens moxo:xku. OHH HaXOLAT
BXOXKIeHHe OJHOHW CTPOKH B ADPYIYI0 M BO3BPAIAIOT IIOJOXKEHHe Iep-
BOI'0 CHMMBOJIA WCKOMOH ()pashl OTHOCHTENBLHO Hadyajla Tekcra. Pasmu-

ype B TOM, UTO IIepBafg YUYHTBIBAET PErHCTD, a4 BTOpas — HEeT.
Q Kakme 3HauseHusi ByoyT oTobpaxeHbl B syenkax A2 u B27
4| A | &
1 | Microsoft Office Of
2 | =HAATU(B1;A1) =MOUCK(B1;A1)




BcTpoeHHble PYHKLUMU U MX UCNONb30BaHUe

@yurnua [IOINCTABUTL samensier onpejejéHHBIH TEKCT WIH
CHMBOJI HA HOBOE 3HAUeHHe. Eé NmpUMeHAT, KOrjJa 3apaHee H3BeCcT-
HO, KAKOH TEKCT HeoOXOAMMO 3aMEeHHTH, 4 He ero MeCTOIIOJIOXKeHHe.

Dyugnua SAMEHWUTDB zamenser cuMBOJBI B 3apaHee M3BECTHOM
MecTe CTPOKHM Ha HOBEIe. PYHKIIMIO NPUMEHAIOT, KOTZa H3BeCTHO, Ie
pacmojiaraeTcs TEeKCT, OPH 3TOM CAM OH He BajKeH.

1. Yto Bynetr oTtobpaxeHo B s4veikax B1 n B27?

1 | Excel 2010 Word 2010 =NOACTABUTL(A1;10;13)
s _ =3AMEHWUTbB(A1;9;2;"13")

2. C noMOWpb0 KakoW W3 ABYX MOCAeOHUX PacCMOTPEHHbIX GOYHKLUWMIA
MOXHO yaanuTe Bce npobenbl M3 TekCToBOW cTpokm? Kak ato cpe-
narb?

3. B s4yelike copepXuTcs TEeKCT «Konokon» (6es kasbivek). Yto Oyner
pes3ynbLTatoM BbIYUCIEHWIA Mo dopMyne:

=0JICTP(A1)-ONCTP(NOACTABUTBL(A1;"0o";""))?

4. CchopmynupyiiTe anroputMm rnoacyérTa KONMYecTBa BXOXAEHWA onpe-
OenéHHOro CUMBONA B 3aAaHHyl0 CTPOKY.

CAMOE IMABHOE

B mrobom TabmmuHOM Hpolleccope MCHOJL3YIOTCH BCTPOEHHBbIE (DYHK-
OUK — 3apaHee HallMCaHHBbIe NIPOIEAYpPhI IpeoOpasoBaHHUA JAaHHBIX.

Kasxknmas BcTpoeHHas (QYHKIHA MMeeT UMA — KaK IMPABUJIO, ITO
COKpallléHHOe HasBaHWE IIPOU3BOAMMOTO €10 neiicTBus. PYHKIIUHA BEI-
3BIBAIOTCA C HEKOTOPBLIMH apryMeHTaMH ¥ BO3BpaIlaloT eJHHCTBEeHHOe
3HAUEHHE — pe3yJabTaT o0paboTHKH.

AprymMeHToM (QYHKIHH MO:KeT OLITH UHCIO, TEKCT, BhIPajkeHHe,
CCBLIKA Ha #AYeHKy HUIM [ManasoH sidyeeK, pes3yabrar Apyrod ¢yHK-
I[HUH.

Bceé muOroodpasme BCTPOEHHBIX B TaOIWYHBIE IIPONECCOPBI (QyHK-
nuil IPUHATO OeJIWTh Ha KAaTeropMu 110 MX Ha3HAYEHWIO, BBIAeIAd
cpeil HHUX MaTeMaTH4YeCKHe, CTATHCTHYECKHe, JIOTHUYEeCKHE, TeKCTO-
BbIe, (DMHAHCOBBIE M JpPYIHe THOBI (PYHKIIHH.

Iia pemeHUs ypaBHEHHH, MOCTPOEHHA TIpadHUKOB (QYHKIUHA H
T. 4. MOryT OBITE HOJIE3HLI MaTeMaTHYeCKHe (PYHKIIHH.

IIJIg aBTOMaTH3aIUM CTATHCTHYECKOW 06paGoTKH AaHHBIX IIpegHAa-
3HAYeHBl cTaTHCTHYecKHe (QyHKNuH. C UX NOMOINBI0 MOMKHO BBEIYHC-
JUTE HamboJblllee, HaHMeHLINEe WJIN CPelHee 3HAUYEHWE, IOACYUTATH
KOJIHYECTBO AYeeK, COAeP:KaIluX 3aJaHHYI HHDOPMAIHIO, H T. [.




Maea 1. O6paboTka nupopmauum B 3T

DyHKNUA, pesyasraroMm Koropoi gpigerca MCTHUHA wmm JIOMKD,
Ha3blBAETCA JIOTHYECKOIH.

DuHaHCOBBIE (QHYHKIUHM HCIOJb3VIOTCH AJIA BLIYMCICHHS PasMepoB
BEIIJIAT IPH TOTAIIEeHHH KPEeJUTOB, DAHKOBCKHX IIPOIEHTOB HA BKJIA-
OBI, OO OUpeAesleHHA IPOUEHTHOM CTABKH H IAp.

st 00paboTKM TekcTa B TAOJNMUYHBIX NPOIECCOPAX HMMEeTCs Ha-
0op (MYHKNUHA, KOTOPBIE MOMKHO HMCIOJB30BATHL [IJAA OIpeIeleHud
OJANHBI TEKCTa, HOMEepa IO3HWIIMH [IePBOT0 BXOMKIEHHSA CHMBOJA B
TEeKCT, YaCTH TEeKCTa, KOTOPLIH YIOBJIETBOPAET ONPEAEJEHHOMY VCJIIO-
BUIO B Ip.

Bonpocbkl u 3apgaHua

e 1. PackpoiiTe CyTh MaTeMaTH4YECKOro IOHATHA «(QYyHKIHA». UTO
Takoe aprymeHT ¢yErmmn? Kaxme GyHKIMM BBl 3HaeTe U3 Kyp-

ca anre0Opw1?

Yro mpeacTaBagioT co00M (PYHKIHMH B 2JeKTPOHHBIX TAdIHIax?

Ha xakue KaTeropuu OHH MoApasfensioTca’

Brisicamre, uemy pased peayabrar Gyakumun OKPYTJI, ecan

3aJlaHHOE YHCJI0 paspAnoB OOJibille HYJS, MeHbINe HYJIA, PaBHO

HYJIIO.

4. CKOIBKO apryMeHTOB MOIYT HMeTh (MYHKIHH B 3JIeKTDOHHBIX
Tabauuax? IlpuseauTe IpHUMEpHL.

5. [lagAable KaKHX THIOB MOIYT OBITE aprymeHraMu (QYHKIWNA?
ITpuBepuTEe TIpUMeEPHL.

6. Kakpme QyHKIWM OTHOCATCS K KATErOpHUH JIOTHUYECKHUX?

7. Kakmne 3mauveHusa OyayT B Adedkax auanazoHa A2:B5 B peaynb-
TaTe BBRIYUCJIEHWUA II0 COOTBETCTBYOIIUM Gopmyaam?

ie

3

A : B
1 |-10 e 10
2 | =U(A1>5A1<0) =HE(B1<20) B o]
3 | =UNn(B1<10;B1>=20) =U(UNN(B1>5;B1<-5);HE(B1>10))
4 |=HE(U(A1>-2;B1>0)) =UNU(N(A1>2;A1<=10);B1<>0)
5 |=HE(WU(A2>-2;B2>0)) =HE(M(A1<100;B1=0))

8. IIpounTaiiTe PopMyJIy:
=ECJIM(A1=100; "Beerga"; ECIIM(M(A1>=80; A1<100); "O6b1ga0";

ECJIN(U(A1>=60; A1<80); "Unoraa"; "Huxorga"))).




BcTpoeHHbie PYyHKUUKM U UX UCNOJIb30BaHUe

ITocTpoiiTe parmMedT OJI0K-CXeMBbI, COOTBETCTBYIOIIHMHI (dopmyJe.

9. Kakme GopMyJbl HAZO0 HCIOIL30BAThH, YTOOBI JJIA 3aJaHHBIX 3HAa- e
UyeHUH HBDEMEHHOI‘:I X BBIYHCJIHTL COOTBETCTBYIOIIHE 3Ha4YeHHUsA

byHEIHH?
sin x, x<-5;
i x2, -b<x<b;
1
5 s X=hH,
x“-4x

10. decATe COOPTCMEHOB-MHOroOOpIEE NPUHMMAIOT y4YacTHe B COPEB-

HOBaHMAX II0 NATH Buaam coopra: Oer Ha 60 m ¢ OGapbepamwu,
IIPBIKOK B BBHICOTY, TOJKaHHE fAApa, IPBIKOK B AJIHHY, Oer Ha
800 m. Ha xBanmm@uUKAIMOHHOM 3Tane II0 KaKIOMY BHAY CIOD-
Ta cnoprcMeH Moxker Hadpate or 0 go 30 ouxkoB. Cnoprcmen
IIPOXOJUT B TPYyNNy (DUHAJINCTOB, €CJAH OH HaOHpaeT B cyMMe
100 u Gomee ouxoB. CoszpaiiTe 9JeKTPOHHYI TAOIHLY CJIeAYIO-
Iero BHA:

=4 A B Cc D E F G H
Ber Ha 60 m | Mpbnkok | Tonkanue | Mpeikok | Ber va | Cymma
Damunua Peaynkrar
1 c bapbepamu B BbicoTy| sgpa |BanuHy| 800m | 6annoB
2
3
|
13
12 Konuyecteo chuHanucToB

Beenure fgaHHBIE M BHIIOJHHTE HEOOXOZWMBIE DACYETHI.

11. Kax maMeHHTCA IeHAa HEKOTOPOro TOBapa, €CJAH cHadajla eé yBe-
auunTsk Ha 25%, a sarem ymeHbInuTh Ha 25% ?

12. KimeHT Xo4YeT BBIACHUTL, KaKWe VYCIOBHA BKJIaJa B 0aHK BBI-
roguee emy: 10,5% romoBrIx ¢ HauHCIEHHEM IIPOIEHTOB eXeMe-
cAYHO miau 12% roHoBBIX C HAYHCIEHHEM IIPOIEHTOB KajKIble
nosarozsa. Hakasa QyHKOHA Hy:KHaA AJIA pelIeHHs 3TOH 3agaqym?

13. Ina uwero B TaGAMYHBIA NPOLECCOP BKJIKYEHBI TEKCTOBHIE (DYHK-
nuu?
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§ 4

W HCTPYMEHTb!I aHaJin3a AOdHHbIX

4.1. OunarpamMmmbl

Kar npaBmiio, 2JeKTPOHHEIE TAOIMIIBI COZEP:KAT OOJIBIIIOEe KOJIHUe-
CTBO YHMCJIOBBEIX NAHHEBEIX, KOTOPLIe TpebyeTcs cpaBHUBATHL, OIeHHBATH
UX HU3MEHEHWEe C TeUeHHEeM BPEMEHH, ONpPeAeNIATH COOTHOIIEHHE MEeyIy
auM# T. . [IpoBoguTek momoOHEBEIM aHAMH3 OOJBIIOTO KOJHMYECTBA YHC-
JIOBBIX [OAHHBIX 3HAYWUTEJIBHO JIerde, ecjau u300pasuTh WX rpadude-
CKH (BU3yanu3upoBaTh). J1a rpaHUUyecKoro TpefCcTAaBIeHUS YHCJIOBBIX
IDAHHBIX HCIOJIL3VIOTCS MTHUATDAMMEI.

Auarpamma — 93710 rpaduyeckoe npeacTtaBieHne YMCNOBbIX OAHHbIX,
nossonsawwee OBbICTPO OUEHUTbL COOTHOLLIEHWE HECKONBKUX BENUYMH.

TabnuunbIe IpOIeCCOPhl IMO3BOJAIOT CTPOUTH AUarpamMMbl CIedyIO-
IIUX THIIOB:

® THCTOTpaMMa; ® nuUarpaMmMa ¢ ODJIACTAMH;

* JTHHeHnJYaTrad JuarpamMmmas - MOBEPXHOCTHaA OHarpaMmMa;

® KpyroBas AuarpamMa; ® JemecTKOBasg JguarpaMma B Ip.
* rpaduk;

Y1066l B Microsoft Excel npocmoTpeTb BCE [AOCTYNHbIE TWUMNbl Aua-
rpaMm, usyuuTe rpynny Aduarpammbl Ha Bknaake Beraeka (puc. 1.8).

BbiiCHATE, KakuMe TuMbl OvarpaMmm MOXHO co3gasaTb B TabavyHOM
npoueccope, UMEIOLLEMCA B BalleM PacrnopsXKeHuu.

;ﬂ%ﬁ%ﬂl&ﬁg

l‘ucrorpauma I'pacbun prroaaa I'luueﬁqa'raﬁ ToueuHas HOpyrve
v guarpaMMbl Vi
: s r’

Puc. 1.8. Tunsr guarpamm B Microsoft Excel

B amarpamme i060ro THUIIA MOXXHO BBIAEJIHUTH Cjeayiomue 00b-

exThl (puc. 1.9):

1 — obnacTs auarpaMMel (B Hell pasMelaioTca Bce OOBEKTHl JAHA-
rpamMmbl);

2 — HasBaHMWe AMArpaMMBI, YETKO OIMCHIBAIOIIEE TO, YTO NPeACTaB-
JIeHO Ha Juarpamme;




MHcTpyMeHThl aHanu3a AaHHbIX

38 — ofjacTh MOCTPOEHMA AWarpaMMbl (HEIIOCPEACTBEHHO B HeH pac-
[OJIAraeTcda caMa guarpamMmma);

4 — och 3HaYEeHHH (BepTHKaIbHAs, och Y). Ha Hell HaxoguTcs IIKANIA
¢ ONpefeJEHHBIM [IATOM, YCTAHABIMBAEMBIM ABTOMATHYECKH, B
3aBHCHMOCTH OT HAHMEHBLIIero M HAWGOILIIEro 3HAYEeHHWIl naH-
HBIX, M300paKEHHBEIX Ha aumarpaMMe. VIMeHHO IO 9TOH IIKaje
MOKHO OIeHHUTEH JaHHBIe, IIpeACTABJIEHHBIE Ha JuUarpaMMe;

5 — pAABl TAHHLIX — HAGODPHI YMCJIOBBIX JAHHBIX, HEKOTODPBIM 00pasoM
CBSA3AHHBIX MeXKIy co00il M pasMellEHHBIX B DJIEKTPOHHOM Tabiau-
Ime B OJHOHI crTpoke mam croabme. Ha auarpamMme psazx HaHHBIX
nzo0paskaeTcsi TeOMeTpPUYecKUMH (DUIypaMy OJHOrO BHAA M IIBETa;

6 — och Kareropmii (ropmsonTanbuas, ock X). Ha meit orobpaxarres
3HAUEHHUsS ONpPe/eJIEHHOTO CBOMCTBA JAHHBIX;

7 — jerenja, IOACHAIOIAA COOTBETCTBHE MEXXAY HA3BAHUAMH PALOB
U MCNOJBL3YeMBIMH Ha auarpamme IBeraMu. Ilo ymonuanuio Ha-
3BAaHMA PHAJOB ABIAIOTCA HASBAHUAME CTPOK (MJIH CTOIOIOB) Au-
amas’oHa JAHHBIX, IO KOTOPBIM IIOCTpOeHa AuarpaMma;

8 — HaszBaHHA OCEH.

BocnpousseguTte B TabAMYHOM MpoLEeccope guarpammy, npencraBfeH-
Hyilo Ha pucyHke 1.9. C noMOLBI0 KOHTEKCTHOrO MEHK0 uccnenyire =
CBOWMCTBa KaXOoro obbekta 3TOW AuarpamMmsl.

Bbipy4yKa OT NPOAaXu HanUTKoB @ @
] Ksac@

B Nlumonagn

12 000,00p.
10 000,00p.
8 000,00p.
6 000,00p.
4.000,00p.
2000,00p.
0,00p.

©
=
2
a2
)

m

O HapaaH

WOHb nnNb

8 = Mecal,

Puc. 1.9. OcHoBHEBEIE BIEMEHTHI JHATPAMMBI
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Masa 1. O6pab6orka nHdpopmauum B 3T

Ha auarpaMMax pasHBIX THIIOB YHCJIOBBI€ NAHHBIE MOTYT OBITH
Ipe/ICTaBIeHbl TOYKAMHM, OTPE3KAMH, NPAMOYIOJIbHUKAMHE, CEKTOPAMH
Kpyra, NpAMOYroJbHEIMH NapajuleeNunefaMy, MUIHHAPAMU, KOHY-
caMH ¥ [PYIHMH TeoMeTpudecKHMH burypaMmu. IIpu sTom pasmepel
reoMeTPHYEeCKUX (DUI'yp HIH PACCTOAHMUA OT HMX [0 OCeH MPOIOPIHO-
HaJIbHBI YMCJAOBBEIM JAHHBIM, KOTODEIE OHH OTOODAXKAIOT.

[duarpamMMel, cosjaBaeMble B 3JeKTPOHHBIX TabJUIIax, IUHAMMU-
YecKHe — IIPH PeJaKTHPOBAHHM JAHHBIX B TabIuIe pasMephl WIIH
KOJIMYECTBO (DHUTyp, o003HAYAIOL[MX 9TH JAHHBIE, aBTOMATHYECKH W3-
MEeHSIOTCH.

BcnomMHuTE OCHOBHbIE MPUEMBI MOCTPOEHWS OMarpaMm, U3BECTHLIE Bam
M3 Kypca UHOOPMAaTUKM OCHOBHOWM LUKOJIbI.

PaccMoTpuM caMble pacipocTpaHEHHBIE THILI AHATPAMM.
Fucrorpammer 1esiecooGpasHo coO34aBaTh TOTAA, KOTIZA HYMKHO
CPABHUTL 3HAYEHHA HECKOJBKHX HAOODPOB MAHHBEIX, IpadUYecKu mu3-
0o0pasuTh OTIHYHMA 3HAYEHUI OJHMX HaGOPOB JAaHHLIX OT APYTHX, IO-
KaszaTb M3MeHeHUS JAHHBIX C TeYeHHeM BpeMeHH.
Pasnnuaror cieayiomi@e BUABI THCTOTPAMM:
® IHCTOTPAMMA C TPYIIHPOBKOI;
® I'HCTOTPAMMA C HAKOIUJIEHUEM;
° HOPDMHPOBaHHafd T'HCTOTDAMMA C HAKOILJIEHHEM;
¢ o0péMHAs rHCTOrpaMMa.

B rucrorpaMmme ¢ rpynnoumpoBKOM HOPAMOYTOJBHHKH, KOTODLIE SB-
JAATCA rpa@uyUecKUMH H300pa’KeHHWAMHM YHCJIOBHIX [JaHHBIX M3 pas-
HbIX Ha0OpOB, pacmoyaraloTcd PAAOM APYr ¢ Apyrom (cm. pume. 1.9).
B rucrorpamMme ¢ HakomleHuMeM IIPAMOYTOJBHUKH, H300pakaroniue
YHCJIOBBIE JaHHEIE, pacmoJiaralorca Apyr Hapg gpyrom (pme. 1.10). 3to
JaET BO3MOYKHOCTL OLEHHUTH CYMMAapHBIE [JaHHBIE M BKJIAJ KaxKmIoi
COCTABJIAIINEH B ODIIYIO CYMMY.

B mopMmupoBaHHOII TrHCTOrpaMMe ¢ HAKOILUIEHHMEM BepTUKAJIbLHAS
OCh HMMeeT INKaay B IPOIEHTaX. ITO [AaéT BO3MOMKHOCTH OIEHHUTEH
JoJ10 (IpPOIeHTHYIO 4YacTh) AAHHBIX B o0me#l cymme (pume. 1.11).

MopymaiiTe, No kakoi K3 TPEX AuarpamMm MpOoLLe BCero onpeaennTb:

1) npopaxa Kakux HanUTKOB HEYKJIOHHO BO3pacrana;

2) nNpogaxa Kakux HanWTKOB NpWHecna Hawbonblylo Npubblib B WIONE;

3) AMHaMKKY WM3MEHEHWIA CYMMAapHOA BbIPYYKW OT MNPOAAXM BCEX TPEex
HaMUTKOB;

4) Bknap OT NPOLAaXWM KaXA0ro HanuTka B 06Uy BbIPYYKY.




UHCTpyMeHThl aHanusa fAaHHbIX

Bbipy4ka OT NpoAaxm HanuTKos

40 000,00p.
35 000,00p.
30 000,00p.
25 000,00p.
20 000,00p.
15000,00p.
10 000,00p.
5000,00p.
0,00p.

WIOHb WIonb aBrycrt

O Keac B lumoHan, @ Hapaad

Puc. 1.10. IIpumep rucTorpaMmbl ¢ HaKOILJIEHHEM

Beipyuka oT npoaaxm HanuTKoB

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

0%

WIOHb WioNL aBrycr

O Keac B Jlumonan @ Hapsad

Puc. 1.11. HopmuposanHas rucrorpaMMa ¢ HaKOILJIEHHEM

JIluHelyaTeie AHarpaMMbl AHAJOTHYHBI THCTOTPAMMAM M OTJIUAYA-
I0TCA OT HHX JIUIIE TI'OPH30HTANBHBIM PACIOJOMKEHHEeM I'eOMeTpHUe-
CKHUX (QUryp.

K tuny puarpamm Kpyrosas orHOCATCS IJIOCKHE B OGBEMHEIE
Kpyroeole amarpaMmsl. Mx mesecoo6pasHO HCIIOIL30BATH TOr[a, KOT-
fla HYXHO 0TO0OpasHUTh YaCTH OIHOTO IEJIOr0, CPABHHTH COOTHOIIICHHE
gacTell Memxay coboH M OTHOLIeHHEe JYacTed K IeJoMY.

Kpyrossle auarpaMMbl IO3BOJAIOT OTOOPA3UTH TOJTBKO OJUH DAL
AaHHbIX. OHH TEepAIT HATJIAZHOCTb, €CIH COAEPYKAT MHOTO DJIEMEHTOB
AaHHBIX. HecKoNbKO KPYTroBBIX AMArpaMM MOKHO 3aMEHHTb, HAIIPH-
Mep, OJHOH HOPMHPOBAHHOM T'HCTOIPAMMOI ¢ HAKOIJIEHHEM.




Maea 1. O6paborka nipopmauum B 3T

Q [MopymarTe, CKONMBbKO pPa3HbIX KPYroBbiX AuarpaMmm MOXHO MOCTPOUTH
no uwHpopmMauun, cogepXawewcss B auarpamme, NpencTtaBfeHHOW Ha
pucyHke 1.9.

CKkonbKO Kpyrosbix AuarpaMmm notpedyerca ons Toro, 4Tobbl n3obpa-
31Tk WHDOPMALMIO, NPELCTABNEHHYKD HA TUCTOrPaAMMeE C HaKoMNeHWem
(cm. puc. 1.10)?

Huarpammer tuna I'pagme 1enecoofpazHO HCIONL30BATh, €CIH
KOJIMYEeCTBO NAHHBIX B Habope HOCTATOYHO GOJIBIIOE, eClaU HY:KHO OT-
00pasuTs JHHAMHKY H3MEHEHHA NaHHBIX BO BPEMEHHU, CPaBHUTHL M3-
MEHEHHUs HECKOJBKHX DANOB AaHHEIX (pmc. 1.12).

Temnepatypa Bo3ayxa B Mockee B nepeoi
pexkane masa 2016 r.

25

20 .____/A-—\ D b,
™ \

15 -
//H,\ g

1 o

1 2 3 4 5 6 7 8 9 10
—e—MWUH —=— MAKC

Puc. 1.12. Ilpumep guarpammel I'pacduk ¢ MapkepamMmu

Toyeunsle AUArpaMMbl ¢ TVIAAKHMH KPHBBIMH MOXKHO MCIIOJIB30-
BaTh [AJd HOCTpoeHHUA TpaduKoB (PYHKIWI, TIpeIBADHTEIBHO 3AIIOJHUB
JMAIa30H AUYeeK 3HAUEHHMSAMH APTYMEHTAa M COOTBETCTBYIOIHMMHU 3HAUe-
HAAMHA (QyHENOHA. MOMKHO IOCTPOHTL HA ONHOH AuarpaMMe rpauxm
IBYX GYHKIHMH M HCHOJb30BATE HMX A NPUOIMMKEHHOTO pelleHusA
YpaBHEHHUS.

Ipumep. Haiiném na orpeske [0; 1,2] xopeHb ypaBHEHHS

cos(x) = \/; , IOCTPOMB B TabJaM4YHOM Iipolieccope rpadhmrn QyHKIWII,
COOTBETCTBYIOIIHX JIEBOM W IPaBoii yacTAM paBeHcTBa. [ladA 2TOTO!:

e 1) ucnonbays crasgaprasie Gyasmuun COS u KOPEHD, nmocrpoum Tab-
MY 3HAYeHUi (QyHEOMI mia x, msmeHsomeroca ¢ marom 0,1:

A Bl jetd: Bl Budogab | obdado ol bobodeMa| N
1 |x o| 01| 02| 03| 04| 05| o8| 07| 08| o9 1] 11| 12
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] 045| 0555]| 0,63 0,71/ 0,77] 0.84| 0.89] 095] 1] 1,05] 1.1




MHcTpyMeHTbl aHanu3sa OaHHbIX

Pewenne YpaBHeHHnA

1,2

G S i ot

e
W/

1 2 232'4 56 7B 910117 32 13

——— COS(X) ——— KOpPEeHb(X)
Puc. 1.13. T'paduru pyarmuii

2) mo zHaveHuAM juanazona B2:N3 mocrpomm rpapmen dyarmuii
COS(x) u KOPEHb(x) (puc. 1.13);

3) 3aMeHMM HOMeEpa TOYEeK, IIPOCTABJIEHHBIE II0 TOPH30HTAJILHON OCH,
Ha 3HAUYEHHA aprymMeHTa X paccMaTpuBaeMblX (GyHKuu#. [I1d aTo-
TO BEI30BEM KOHTEKCTHOE MEHI0 TOPM30HTAJLHOH OCH M BhIOepem
nyHKET BeiOpats mammsie. IToasurca okHO BhIOOp HCTOYHMKA HaH-
HBIX (pmc. 1.14).

B orkpriBmeMca OkHe Ha)KMEM Ha KHONKY HU3MeHEHHS IIOIHceil
TOPHU30HTAJIBHOI OCHM M BbIOEpEeM AUANA30H CO 3HAUEHUAMH apry-
meHTa (pme. 1.15).

nemenTsi nerewas! (paab)

1M Do6aeuTs E#Vamennte X Ynanute o w | % Wamenuts

¥ cos(x) , i~ 1 __.._

| kopeHb(x) [P 2 3
E M 3 &
@ 5 ~

Puc. 1.14. Oxuo Bri6op HCTOYHHMKA TAHHBIX
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Moanucu ocu

=

|=nucra15B$1:5NS1

Puc. 1.15. Oxkso ITomnucu ocu

ITocne pepakTupoBaHWs (COBMEINEHHsA) TOUKHN IlepecedyeHHA oceil
u nobaBiieHNS BePTHUKAJNLHBIX JUHUHN ceTKH Tpadux npuobperér
BHJ, NIpeIcTaBJIeHHBIH Ha pucyHkKe 1.16.

Pewexne ypasHeHUs

1.2
1,0
0,8 -
0,6
0,4
0,2
0

07 $0:1,,20,2 40,3 0.4 0.5 w081 0T 10;8:Q. 3 0 A1 12

——— COS(X) —— KOpeHb(X)

Puc. 1.16. I'padux nocie pegaxkTHPOBAHHA

B pesyibrare mocrpoeHus rpapuKoR QYHKIWHA BHIHO, YTO KOPEHb

ypaBHeHHNs upubiamsurensHo paseH 0,64.

ITocTpoeHHYIO AWArpaMMy MOMKHO pPefaKTHUpPOBATH:

H3MeHATh crnocobd GOopMHUpOBAHMA DAAA JAHHBIX: U3 JAaHHBIX CTPO-
KM WJIH W3 OaHHBIX CTOJO0IA;

N3MEeHATh AUANA30H AYeeK, M0 KOTOPHEIM CTPOMTCA AMarpaMmma;
H3MeHATh THII, BUJ WJIH MaKeT IAAarpaMMBbI;

BCTABJIATH, [EepPEeMeIlaTh, YAAIATH HIN H3MeHATh HasBaHHWe IHa-
rpaMMbl, JiereHabl, IOANHUCEH NaHHBIX;

U3MEeHATh 0TOOpaMeHMe oceil W JUHUN CeTKH U [IDP.
ITocTpOEHHYIO [AMATPpAMMY MOMHO QopmatupoBats. I[Ipu sTom

MOYKHO NPHUMEHHTh CTHJIeBOe (opMaTHpOBaHMe cpasy KO BCell aua-
rpaMme, BOCIOJIb30BABIINCH OJHMM U3 CTHAeH o(opMJIeHHA aua-
rpamMm. Kpome TOro, MOKHO (POpPMATHPOBATH OTAEeIbHBEIE OOBEKTHI
IHArPAMMBI, KOTODPBIE IPEIBAPUTEIHHO HANO BBIJAEJHUT.




MHCcTpyMeHTbl aHanu3da OaHHbIX

Hexrxoropeie 00BEKTHEl AHArpaMMbl, HaAIpPUMep DM, COCTOAT M3 He-
CKOJBKEHX uacTeil. YToObI BBIZENHUTH TOJBKO OAHY YacTh, HAIpHMep
OTAENBHYIO TOUYKY PfAja, HeoOXOAMMO CHAYAJa BBIIETUThL BeCh OOBEKT,
a 3aTeM BBEIOpATH HYMXHYIO €ro 4acTh.

4.2. CopTupoBKa AaHHbIX

IlanHBIe B 2JIEKTPOHHON TabiuIle MOMHO COPTHPOBAThH, T. €. M3~
MeHATh TMOPANOK HX PACHOJ0KeHus B CTPoKax miau cronbuax. B or-
COPTHUPOBAHHBLIX MAHHBIX Jierde HailTH HeoOXOAMMEIe 3HAYEHHH, OCY-
IIeCTBHTh HUX AHAJIM3, BBIABUTL HMeWIAecsd 3aKOHOMEPHOCTH H JAp.

CopTuMpoBKa — 3T0 YNOpsAoYHeHWe AaHHbix B Tabnuue.

COpPTHPOBKA JAHHBIX MOKET IMPOBOJUTLCA II0 BO3pacTaHHUIO (OT
HAMMEHBIEro ¥ HauboJbIIeMy) HMIHM M0 yOBIBAHUIO (0T HambOJILIIEro
K HauMeHbmeMy). B Microsoft Excel cooTBeTCTBYIOIIHE MHCTPYMEHTHI
pasMenieHbl Ha BKJajake Janasie B rpynne CoprupoBka H (puiasTp.

B Microsoft Excel copTupoBKa OaHHBIX IO BO3PACTAHUIO 3aKJIIO-
4yaeTcd B CIEIYIOMIEM:

® CHUMBOJIBI YIIOPAZOYHUBAKIOTCSA B NOPANKe pasMellleHUs UX KOLOB B
Komosoit Tabmume Unicode;

* ypeaa M AATHL YIOOPAJOYHMBAIOTCA OT HAWMEHBIEro 3HaA4YeHHA K
HauboJILIIEMY M PACIOJAraioTcsi Iepel], TEeKCTOBBIMH JaHHBIMH,
NpUYEM CHAUANa PAaCIIONAraloTCa YHCsa;

® TEKCTOBBIE JAHHBLIE CHAYAJIA YIOPAZOYHBAIOTCS II0 HMX IIePBBIM
CHMBOJIAM; €CJIM IlepBble CHMBOJIBI B TEKCTaxX COBIAJM, TO OHHU
YIOPAJOYMBAIOTCA IO BTOPHIM CHMBOJIAM; TEKCTBI, B KOTODBIX COB-
Iajly MepBble ABa CHMBOJA, YHOPAJOYMBAIOTCA IO MX TPETBHUM
CHMBOJIAM H T. I.;

* jmormueckoe sHauenue JIOMKDb pasmelnaercAa mepes 3HaYeHHUEM
HUCTHUHA;

* mycThle AYedKH BCerJa pacloJaraiTcs IOCIeTHUMM.

IIpx COPTMPOBKE JAHHBIX 10 YOBIBAHUIO HOPAJOK PaCHOJIOMKEHHST
Oymer oOpaTHBIN, 3a MCKJIKUYEHHEM IIYCTHIX fdYeeK, KOTOpbIe BCerjga
PacIoJIararTCs ITOCJIeIHMMH.

Oanee npencrtaBneHbl BBeOEHHbLIE OaHHblie (AvanasoH A1:A15) u pe-
3ynbTathl MX copTtupoBku. OnpepenuTe, roe npeacraBfeHbl OaHHble,
OTCOPTUPOBAHHBEIE MO BO3pacTaHuio, rae — no ybwbiBaHmioo. O6bAcCHWTE
Mosly4eHHbIE Pe3ynbTarhl.
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A B C
-1 NCTUHA
MeTtposasonck 11 NOXb
27.03.2017 | MNeTpo3asoack
1 25.02.2020 | Metepbypr
11A 11A Mockea
Mockea Best Best
Mockea 1A
MNeTepbypr Metepbypr 25.02.2020
MeTpo3asosck 27.03.2017
-11 NoXb 11
WCTUHA WUCTUHA -1
NOXb
25.02.2020
27.03.2017
Best
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CopTupoBKa B BBIJIEIEHHOM CBA3HOM [UalasoHe sSuYeeKk H3 He-
CKOJIBKMX CTOJIOIIOB BBINOJHAETCA 10 JAHHLIM II€PBOI0 M3 BEIJeIeH-
HbIX cTonbmoB. MHaue roBops, maHHBIE BO BCeX OPYIHX CTOI0IAX
BBEIJIJIEHHOTO JMAalla30oHa f4YeeK He COPTHPYIOTCH, a pPacCTABIAITCH
IO CTPOKaM 3JIEKTPOHHOII TAOGJHUIIEI B COOTBETCTEBHM C IIePECTAHOBKOM
JaHHBIX II€PBOTO CTOJOIIA.

Ecim ycTaHOBHTE Kypcop B OZHY M3 siueeK CBA3HOTO IHAIA30-
Ha ¥ BOCIOJb30BATHCS MHCTDYMEHTOM COPTHPOBKH, TO JAHHBIE BCErO
CBA3HOTO JuanaszoHa OYAyT OTCOPTHPOBAHBI B BBIODAHHOM IOPAAKE IO
OAHHBIM TeKYHIIero ctoJidiia aToro AuamnasoHd.

Eecnu mepesl COPTHPOBKOW NAHHBIX BBIAEINTH TOJBKO YACTh CBS3-
HOTO AMAIla30HAa, TO IIPU BBIZOBE HHCTPYMEHTA COPTHPOBKM OTKPOETCH
oxHO OGHapy:KeHBI JaHHBIE BHE YKA3aHHOIO JHANa3zoHa. B 3TOM OKHe
Ipu HeoOXOZMMOCTH MOKHO PACIHIMPHUTE BEIOPDAHHBIN AHANA30H SYeex
IO BCEro CBA3HOI'0 AMAala30Ha MJIM HOATBEPAMTEL TO, YTO COPTHPOBATH
JlaHHBbIEe CJIeIyeT TOJBKO B IpejesaX BEIJEIeHHA.

B NpOM3BONIBHOM BBIZEJIEHHOM HATNIA30HE AYEEK OTCOPTHPOBATL
JaHHBIe MOYKHO II0 3HAYEHUAM HEe OIHOT0, a HEeCKOJBKHX CTOJIOIOB
(10 HECKOJIBKMM YDPOBHAM COpPTHPOBEKH). COPTHpPOBKA AaHHBIX IIO 3HA-
YEeHUAM HECKOJBbKHX CTOJIOIIOB BBIMOJNIHAETCA TaK:

® cHauvaja JaHHBIe COPTHPYIOTCS II0 3HAYEHHUAM IIEepPBOI0 M3 BBI-
OpaHHBIX CTOJOLOB;

® COPTHPOBKA MAHHBIX II0 3HAYEHHAM KaXKJOT0 CJAEAYIOIIEro M3
BBEIODAHHBIX CTOJOIIOB IPOMCXOMHUT JIHINL IJIs TeX CTPOK B3JeK-




UHcTpymeHTbl aHanu3a AaHHbIX

TPOHHOUW TAGJHIIBI, B KOTOPBEIX 3HAYEHHS BO BCeX MPeNbIAYIINX

BRIODAHHBIX JJI COPTHPOBKM CTOJOIAX COBIIALAIOT.

VpoBHM TAKO# COPTHPOBKHM M €€ MOpAAOK 33JaloTcA B OKHE
Coprupoeka (/lanusie — Copruposka u ¢uasTp — Copruposka). Ha
pucyake 1.17 mpwBeneHbl BBeAEHHEBIE NaHHbIE M pe3yJsbTaT WX COPTH-
DPOBKM 10 3HAUEHHAM JABYX CTOJOIOB, & COOTBETCTBYIOIIME HACTPOHKHU
oxHa CopTHMpOBKA TIpHBeJeHbl HA pucyHKe 1.18.

B oxre CopTHpOBKA MOMKHO:

* ykasaTh TpeGyemMble YPOBHU COPTHDPOBKH;

* yoamuTh J000H YDPOBEHB COPTHPOBKM H3 CIIHCKA /I COPTUPOBKH;

* mepeMecTHTH JI000l YPOBEHbE COPTHPOBKH BBIIIIE MJIM HUMKE B CIIH-
CKe JIJIsi COPTHPOBKH;

® gamaTh TpedyeMble DEXHMBbI COPTHPOBKH.

B sToM ke OKHE MOKHO VYCTAHOBHUTH IIapaMeTpbl COPTHPOBKH
(knonka IlapamMeTpsl..): COPTHUPOBATL IO CTOJIOmAM (110 YMOJYAHUIO)
WM IO CTPOKAM; COPTHpOBaTh Ge3 yuéra perucrpa (IO yMOJHaHUIO)
HIH C YUYETOM perucrpa.

A B o D E F B

1 | ®amunusa | Uma Knacc Damunua | Ums Knacc
2 | BaceukuH |[uma 10 BaceukuH | HOpa 5
3 WeaHoe |Cawa 9 WBaHoB MNeta 5
4 Metpos Kons (i Cupopos | leHuc 5
5 Cupopos |[eHuc 10 [Metpos PycnaH 6
6 | BaceukvH | AHopen 8 BaceukuH | AHgpen 8
7 WeavoB | AHpgpen 11 MeaHos | Cawa 9
8 |Metpos PycnaHn 6 BaceukuH | Quma 10
9 | CugopoB | [leHuc 5 WeaHosa |WpwuHa 10
10 | BaceukuH |HOpa B Cupopos | fleHuc 10
11 |MBaHoe | [etn 5 WeaHoB | AHapewn 11
12 | MieaHosa | WpuHa 10 MeTpoB Kons 11

Puc. 1.17. IIpuMep COPTHUPOBKM II0 3HAYEHHAM ABYX CTOJOIOB

| “41 No6asuTs ypoBeHs | X Ynanute ypoaem,H i%‘l_[gonnpoég'rb ypoaauh”E - |;U;a_9ay57;§-}7 Mo

Cronbey, Coptuposka Mopsgok
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w' Copruposarts no| Knacc E'* SHaveHust Mo BoapacraHuio

|
!‘OTA.C!OﬂV

Bnaverus
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Puc. 1.18. ®parmenr oxaa CopTHpoBKa




Maea 1. O6pa6GoTtka nupopmaumm B 3T

4.3. OuneTpauns AaHHbIX

Emé oxnum wmHCTpYMeHTOM B(hQMEKTHBHOrO aHAINA3A IOAHHBIX B
9JIEKTPOHHBIX TabJuIaX ABJAETCA (DUILTPAIHA.

DPunsTpauma — 310 BLIGOP B 3NEKTPOHHOW TABAMLE AAHHBIX, COOTBET-
CTBYIOLLWUX OMNPEeaENEHHbIM YCIOBUSM.

Onepanus GuibTpanuu, B OTIHYME OT ONEPAIHLH COPTUPOBKH, He
MeHAeT NOPAAOK CTPOK. B oTOHIBTpOBAHHOM cHHCKe OTOOPANKAIOTCS
TOJIPKO CTPOKH, OTBEYAIOIHe YCIOBHAM O0TOOpa JaHHBIX, 4 OCTAJIBHBIE
CTPOKM BPEMEHHO CKPBIBAIOTCH.

Ecim ycraHoBHTH TabGimMuHBIN Kypcop B TIPOHU3BOJLHYIO SAYEHKY
3aII0THEHHOTO JAHHBIMHM IHAalla3oHa (IPUYEM HEKOTODPBIe AYeHKH 3TOI0
AMAaNasoHa MOryT OBITH IYCTHIMH) M BBEI3BATH HMHCTPYMEHT PUIbTD
(danabie — CoprupoBka u ¢GuabTp — DUABTP), TO OKOJO IPABOI
TPAHHUIIL KAMI0H sAYeHKU NepBOH CTPOKH 5TOr0 AHANA30HA MOABATCH
KHOIIKH OTKDPBITUS CIHUCKOB, B KOTOPBIX HaXOIATCSH:

® KOMaH/bl COPTHPOBKH JAHHBIX II0 3HAYEHHAM JAHHOIO CTOJIGIA;
* KomaHza PuILTP IO uUBery;

* xomagna Caars duiasTp c;

® KOMaH/la OTKDBITUA MeHI0 KOMAaHJ /AJs VCTAHOBKH YCJIOBWI

(hunbTpamum:

— HYHCJOBBRIe (PUJIBLTPHI (eciaM B CTOJOIE THCIOBBIE NAHHBIE);

— TEeKCTOBBIe (DUILTPHI (ecaH B CTOJOIE TEKCTOBHIE NAaHHEIE);

— GuabTpel o gate (ecau B CTONOIE JATHI).

PesyapraTel BRIOOpPAa ¢ IOMOIIBLIO

4] A B €C | ¢umsrpammu us  cmomeka (oM.
1 ®awun [v|Wms ¥ |Knace |¥ puc. 1.17) Bcex yuenumxor 11 Kiaacca
4 Metpos |Kons 1 mpencTaBJeHbBl Ha pHcyHKe 1.19.

7 WeaHoB |AHgpei 11 OrdunsTpoBaHHYIO TAOIMIy MOK-

HO peJaKTHPOBATh, (DOPMATHPOBATH,
Puc. 1.19. Ilpumep ¢uiIbT- BLIBOAWTL HA II€YATH. Iia Heé MoM-
panum C IOMOLNBI0 HHCIOBOrO  go co3gaBaTh AUATPAMMBI, He H3Me-
$uneTpa Hs NOPANOK CTPOK M He IlepeMe-
masa Mx.

4.4. YcnoBHoe dopmaTupoBaHue

Emg opuum crmocoGoM BeIGOpa B Tabiuie AaHHBIX, YAOBIETBODPSIO-
LIAX ONpPEeNeJEHHBIM YCJIOBUSAM, SIBIAETCA TAK HA3ZLIBAEMOE YCIOBHOE
dopmMaTupoBaHHUE.




MHcTpyMeHTbl aHanu3a aHHbIX

YcnogHoe GoOpMartvMpoBaHUE aBTOMAaTtU4ecKn WU3MeHseT dopmaT AYenku
Ha 3a/aHHbIA, ecnU A1 3HAYeHWsi B NAHHON A4elke BbiNONHAETCS onpe-
OenéHHoe ycnoBue,

Ilns yeTAaHOBKM YCJIOBHOTO (hOpMaTHPOBAHMA Heo0X0/uMO:

1) BeIleINTE HYXKHBINA AMANA30H AYEeK;

2) BRI3BATH HMHCTPYMEHT ¥ cJIOBHOe (opMaTHpOBaHHE ('naspaa —
Ctusmm — YcaosHoe dopMaTHpOBaHHE);

3) BrI6paTs B CIMCKEe KHONKM YcJI0BHOE (hopMaTHpOBaHHe Heobxomu-
merit Tun npaBua (IIpasunia eoifeneHus avdeex, IIpaBmia orGopa
IepBBIX U TOCAeNHHX 3HaYeHMiH, I'mcTrorpaMmel, IIBeTOBEIE HIKA-
as1, HaGopel 3HAYKOB);

4) B cumMCKe IpaBHJ YKa3aHHOTO THIA BLIOPATL HY;KHOE IIDaBUJIO;

5) B OTKpBIBIIEMCsl OKHe 3a7aTh yCIOBHe M BHIOpaTh M3 CIIHCKA tdop-
MATOB TOT, KOTOPBIH OyJeT yCTaHOBJIEH;

6) saBepIIATEL ONEPAIMI0 IIeJTYKOM I10 KHOIKE OK.

PesysbTaT NPUMEHEHHS! OIepainyiu YCJOBHOTO (POpMaTHPOBAHUA K
auanagony C2:C12 cnmcka yueHmkoB (cMm. puc. 1.17) mpeacramieH Ha
pucyake 1.20 (tun npasmn — lIlpaBnna BpiieJIeHHA AYeeK; yCI0BHE
BoiGopa — Boasme 8; dopmar — 3enéHas 3aJMBKA H TéMHO-3€eJé-
HBIi Texcer (pumc. 1.21)).

‘ A= s Bl i

1 |Pamunus Wma Knacc
2 | BaceukuH Ouma R
3 |MBaHoB Cawa ==
4 etpos Kons 1
5 Cupopos NeHuc 10
6 |BaceukvH Auxppei 8
7 |WBaHoB AHOpeit 19
8 |MetpoB PycnaH

9 . CupopoB [envc i)
10 BaceuqkuH Opa 5
11 WeaHos Mets 5
12 |MBaHoBa Wpuxa : 10

Puc. 1.20. Ilpumep ycioBHOro opMaTHpPOBAHUHA

57
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DPopmaTupoBaTh AYeiikK, koTopbie BOMbLLUE:

8 = ?_ﬁpeﬂan_aanuaua ¥ TEMHO-3eneHbIi TekeT v |

Puc. 1.21. IIpumep ycioBHOrO GopMaTHpoOBAHUA

B oramume or dmiabTpanum ycrosHoe dopMaTupoOBaHHE HE CKPHBI-
BaeT AYEHKH CO 3HAYECHUAMH, HE YAOBJIETBOPSIOIIIMI onpeeaeHHO-
My YCJIOBHIO, a JIMIIb BBRIJEJsieT 3aflaHHBIM 06pasoM Te sdeiikm, AuIsA
3HAYEHUUM KOTODPBIX YCJIOBHE BBITIOJHAETCH.

4.5. Nopbop napamertpa

Ecin ussecTHBI mapaMerpsl (MCXOZHEIE JAHHBIE) U hopmysia, mo
KOTOPO#l OHM JOJIKHBI GBITH NMPeoOpPas’OBAHBI, TO MOJb30BATENb BEO-
AUT HUX B AYEHKH BIEKTPOHHOH Tabaunsl HDOJIyYaeT HEeKOTOPbIH
pesynbTaT. B aneKTpoHHBIX TabaMnax ecTh W oGpaTHAS BO3MOJK-
HOCTB: II0Z00paTh TaKWe IapamMeTpPhl, KOTOPHIE HPH MNOACTAHOBKE
MX B M3BECTHYIO (OPMyJy OyAyT NPHBOAUTL K KEJaeMOMY 3apaHee
H3BECTHOMY pesyabraTy. B Microsoft Excel ato Mo)kHO chmenars c
[IOMOIIBIO OAHON M3 (PYHKIUH CIIeNUaJbHOrO MHCTPYMEHTA AHaIM3
«4TO-ECIIH» .

PaccMoTpum aTy BOSMOMKHOCTH Ha NpHMepe pelleHus KBaJIpATHOTO
ypaBHeHus x2 - 5x + 6 = 0.

Ham wmaBecTHa dopmyna aas BeIYMCIeHUi (x2 - 5x + 6) u xema-
embiii peayabrar (0). BHecém aTy mubopManmio B sueiikn Tabaue::

A B
1 X 0
F(x) =B1/2-5*B1+6

ITpu noxbope mapamerpa B Microsoft Excel mcmombayercs urepa-
OUOHHBIN (UMKIHYeckuit) mponecc. KoimdecTBo HTepanuii ¥ TOYHOCTD
BEIMHCIEHUH MOYKHO ycTaHOBUTHL B oxkHe Ilapamerpsr Excel (®aitn —
MMapamerpsr — Dopmyast — IlapameTpsl BEINHCIEHHI).

Brisosem oxHO mosbopa mapamerpa (/laHHble —> AHAAM3 «9TO-
ecin» — IlogGop mapamerpa) ¥ 3anOJHUM B HEM IOJA BBOJZIA
(puc. 1.22).
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. YcTaHoBuTe B sAveike: $B%2 . '. 
3HaveHue: Gk |

NsMeHsA aHaqeHue auerk: IE% ' = _- \

OK J ~ Ortmena J

Puc. 1.22. Oxuo Iloxdop mapamerpa

Huske mpezcTaBiieH pe3yabTaT Iogbopa napamerpa:

A : B
1 X 2
2 F(x) 0

IMonyuen oxuH W3 JABYX KOPHEH KBaJpaTHOrO YPaBHEHHA.
HHCcTpyMeHT moAGopa napaMeTpa yCTPOeH Tak, 4YTO OH BO3BpalllaeT
O[IHO pellleHHWe, NPUYEM TO, KOTOpoe OimiKe K HAYaIbHOMY SHAYEHHIO.
HamoMHUM, 9TO Mbl B KadecTBe HAYaJAbHOrO 3HAYEHHA IlapaMerpa
npunaan x = 0.

CaMOCTOSTENLHO MO3KCMEePUMEHTUPYWTE C APYrMMKM HadalbHbIMW 3Ha-
YeHWAMKW napamMeTpa WM HalguTe BTOPOW KOPeHb KBaAparHoro ypasHe-
HWA.

CAMOE TJIABHOE

TIpoBoauTs aHaJM3 GOJBIIOrO KOJUYECTBA YMCJIOBBIX JAHHBIX 3HA-
qMTeJbHO Jlerde, ecJy u300pasHTh MX rpaduduecKu (BU3YaTIU3MPOBATH).
Iis rpadUuecKOro HpeACTaBJIeHHs YHMCJIOBBIX NAHHBIX HUCHOIB3YIOTCH
IHuarpaMMEl.

TabauuHble IPOIECCOPhl II03BOJIAKT CTPOMTH THCTOTPDAMMEBIL, JIH-
HeifuaTble TUATPAMMEI, KPYroBble AUArDaMMBbl, I'paduKH, AUATDAMMBI
¢ ofaacTAMM, IMOBEPXHOCTHBIE AMarpaMMbl, JIETIECTKOBbIE AWATDaAMMBI
u ap.

B auarpaMMe Ji0GOTO THIIA MOYKHO BHIIEIHTE CJeAYIOMIHe 00BeK-
THI: 06JIaCTh AWArpaMMbl, HazBaHHe AMAIDAMMEI, 06JaCTh MOCTPOCHHSA
AMATPAMMEBI, OChb KATeropwii, Och 3HAYEHWH, HA3BAHUA oceil, pAnEI
NAaHHBIX, JIETeHOY.
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ITocrpoernylo guarpaMMy MOMKHO peJaKTHPOBATEL M dopmaTupo-
BATE.

JuarpamMmel, cosjaBaeMble B DIEKTPOHHBIX rabirunax, AUHAMHI-
deCKHe — IPH PeJaKTHPOBAHWUM JAHHBIX B Tab/JHIe pasMepsl KM
KONTHYecTBO (GUryp, o603HAYAIOIIUX 3TH JaHHBLIE, ABTOMATHYECKH W3-
MEeHSATCA.

JaHHBIe B BJIEKTPOHHON TaGIHIE MOMKHO COpPTHpPOBaTh, T. €. WH3-
MEHATEL IOPAJIOK HX DPACHOJIOKEHHA B CTPOKAX WM crosbmax. B or-
COPTHPOBAHHBIX JAHHBIX Jerde HalTH HeoOXOJMMBbIE 3HAYEHUS, OCY-
IMEeCTBUTE X AHAIN3, BHIABUTH MMEIOIIHeCHd 3aKOHOMEDHOCTH H Ip.

Emé ommmm wmHCTpYMeHTOM 5(EeKTHBHOrO aHAIU3A MAHHBIX B
9JIEKTPOHHBIX TAOJHMLAX ABIAETCA (MUIBTPALUSA, TO3BOJIAIONAS U3
MHOTOUYHMCJIEHHBIX NaHHBIX OTOOpaTh TOJBKO T€, KOTODPBIE COOTBETCT-
BYIOT 3alaHHBIM ycaoBuaM. Onepanusa (QuiIbTpamuy, B OTIHYHE OT
omepanuy COPTHPOBKM, He MeHsAeT NOPANOK CTPOK. B ordumsrpoBan-
HOM CIMCKe OTOODasKaroTCA TONBKO CTPOKH, OTBEYAION[HE YCIOBHAM
0T00pa JaHHBIX, & OCTAJbHBIE CTPOKH BPEMEHHO CKPBIBAIOTCH.

VYcnoeuoe dopMarupoBaHHEe ABTOMATHYECKH U3MEHTET dopmar
AYeHKH Ha 3aJaHHBIHA, €CJaM IJs 3HAYeHHH B JaHHON sAYelKe BbI-
TNOJHAETCA ONpejeNéHHOe ycjaoBHe. B omimuyume or (puasrpanum
ycJa0BHOE (hOpMATHPOBAHHWE HEe CKPBIBAET SYEHKH CO 3HAYEeHHUAMU,
HE YAOBJIETBOPAKIIMMHU ONPENeNEHHOMY YCJIOBHIO, 4 JIMINb BBIJEJISET
3a/laHHBEIM 00pasoM Te AYeHKH, AJIA 3HAYEHUH KOTODHIX YCIOBHE
BBITIOJTHAETCHA.

i ananusa JaHHBIX MOXKET OBITH TTOJIE3HA HMeIomaaca B 9JIeKT-
POHHBIX TabIMIax BO3MOMKHOCTH 10J06pAThH TaKUe napaMeTrpsl, KOTO-
Pbl€é IIDH TOACTAHOBKE HX B M3BECTHYIO (hOpMysay OYyAYT NPUBOLHTE K
JKeslaeMOMy 3apaHee M3BeCTHOMY DPe3yJIbTATy.

Bonpockl u 3aganun

1. lna uero mpenHasHayensl guarpammbr? Kakoii amamms uwmesio-
BBIX JAaHHBEIX MOYXHO BBIIOJHHTH C WX IIOMOIIbIO?

2. HazoBHTe OCHOBHBIE THIIBI ZHATPAMM, KOTODBIE MOI'yT OBITEH IIO-
CTPOEHBI B 5JIEKTPOHHBLIX TabJIHIAX.

3. HasoBuTe OCHOBHBEIE 0GBEKTEI JuarpaMM M KX CBOMCTBA.

4. Onumure BuUABl rucrorpamm. Jlis wero NpejHasHadYeH KamIbli
U3 3THX BUIOB?

5. [lna uero mpegHasHAYeHLI KPYroBLEIe AHATDPAMMEL?
6. lna uero mpejgHasHaueHLI rpaduxun?
7. IlepeuncinTe OCHOBHEIE ONEPATIMH peJaKTHPOBAHUA OAUATPAMM.




MHCprMeHTbI aHann3a AaHHbIX

8.
9.

10.

11.

12,

13.

IlepeyncauTe OCHOBHBEIE omepanuy (POPMaTHPOBAHUA AHATDAMM.

ITo mpeacTaBJIeHHON HW¢e MHMOPMAIMH COCTaBbTe TAbJMIy pac-
npefiefleHus CYIIM ¥ BOABI HAa IOBEPXHOCTH 3eMHOTO Imapa.

Mnowapge nosepxHoct 3emnu — 510 072 Thic. KB. KM, B TOM 4ucne
nnowane cywm — 148 940 Teic. KB. KM (29,2%), nnow@anes BOAHOW nNo-
BepxHocTM — 361 132 Thic. kB. kM (70,8%). Mpwu aTOM cywa Gonbluen
yacTelo nexut B CeBepHOM nonylwapvm, a BOOHas MOBEPXHOCTb —
HaoBopoT, B lOxHOM. B CeeepHOM noJylwapun BOLAHAA MNOBEPXHOCTb
3aHumaeT 61%, a noeepxHocTh cywm — 39%; gna KOxHOro nonywa-
pUsi 3T COOTHOLUEHWA TakoBbl: 81% Boabl 1 19% cywn.

Ilo maHHBIM HOJNYVUYEHHON TaGIUUBLI IOCTPOHTE clleAylolque Aua-
rpaMMEI:

1) rucrorpaMMy ¢ TPYIIIHPOBKOM;

2) rucrTorpaMMy ¢ HAKONJIEHHEM;

3) HOPMHPOBAHHYIO TI'MCTOIrpaMMy € HAKOILJIEHUEeM;

4) 06'BEMHYIO THCTOTPDAMMY C HAKOILIEHHEM;

5) KPYroeryio;

6) mTuHeHYaTy0 ¢ I'PYNIHPOBKOMN.

IIan ¢parMeHT 2JAE€KTPOHHOW TabOJIHILBL:

4 A - h (5]
g |2 1

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

Kakoe mesoe 4YHCIO HOJKHO OBITH 3amucaHo B Adeiike Cl, uTo-
OBl TOCJIe BBLINOJHEHHs BBIUHCIEHHMHA aumarpaMma, IOCTpOeHHasd
no B3HadYeHHAM jguanazona sdeex A2:C2, coorBeTcTBOBaNIa pH-
CYHKY?

MoKHO JHM IOCTPOUTH KPYrOBblEe AHArpaMMBbl [Js JaHHBIX, CO-
Jepxalnqux oTpunareabHblie uuciaa? IlogxkpenuTe CBOH OTBET
IIPHMEPAMH.

B rabauyHOM mpoleccope mocTpoirte rpaduk QYHKIUK y=—
Ha orpeske [-2; 2] ¢ marom 0,2. x°+1

B TabamuyHOM TIpolieccope HA OJHOI AHarpaMMe IIOCTPOMTE Ipa-
(huru Tpéx GyHKIHE y = sinx, y = 2sinx, y = sinZ2x Ha oTpeske

[-2n; 2r] ¢ marom

1L
8

M
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e 14. Ha wumrepsase [-1; 1] ¢ marom 0,1 pemmTe rpadmueckn cucre-
My YypPaBHEHHM:

y=2x+T;
y=2x"+9.

15. Yro HaseiBarT cOpTHPOBKON? [/ Y4ero OHA HMCIOIB3YETCH?

16. ChopmynupyiiTe mpasuia, onpefendiolide NOPSLOK COPTHPOBKH
JaHHBIX PA3HBIX THUIIOB IO YOLIBAHMIO.

17. Kakoil HOpPAAOK COPTHPOBKM MOKHO 3a[aTh MJIA UHCJIOBBIX oaH-
HBIX? JIJIA TeKCTOBBIX AaHHBIX?

18. Yro nHasweiBaloT (uabTpanueii? Iis 4ero oHa HMCIOJB3YeTCA?

m 19. CpaBHuTe onmepanuu COPTUPOBKM u duasTpanmuu. YTo y HHUX 006-
mero? Yem oHH pasauyaiorca?

e 20. Vcnosib3ysl BOBMOMKHOCTH IOAGOpA TMapaMeTpa, pelIruTe KBajparT-
HOe ypasHeHHe x2 + 2x — 15 = 0.

HononnutensHble Matepuanbl K rMase CMOTPUTE B aBTOPCKO Mactep-
CKOW.




Frmaea 2

AJITOPUTMbl U 3JIEMEHTbI
NnPOrPAMMUPOBAHUS

HPEHHOJIOHCHM, mepell BaAMM IIOCTABJIeHa 3ajada, IJdA pelieHnAa

KOTOpPOil HeoOXOJAHMO HAIMCATH MPOTPaMMYy. U3z xypca uHGOPDMATHEHA
OCHOBHOH IIIKOJLI BaM M3BeCTHO, YTO pelleHMe 3aJadul HMeeT OIlpe-
JleJIEHHBIE 9TAIlbI.

j

6.

IlocrasoBKa 3amauu. HeoOxoauMO ONpeNelHuTh HCXOJAHbIE NaHHBIE
(uTo mojaéTcA «HA BXOMA») M TpeOyeMble Pe3yIbTaThl (uto creny-
eT IOJYYHTh «HA BBIXOJE»), YKA3aTh CBA3M MEXAY HCXOLHBIMHU
NAHHBIMH W pPe3yJabTaTaMH.

dopmanuzanus. Ha arom sTame onpefiensercs Kiaacc, K KOTOPO-
My IPHHAIJIEKHAT 3afada, CBA3H MEKAY MCXOAHBIMH JAHHBIMH H
pesyJbTaTaAMH 3aIMCBIBAIOTCA C IIOMOINBIO MaTeMaTHYeCKHX COOT-
HOIIIeHUH.

Bribop MeTona pelleHMA M pa3paboTKa aJjropuTMa. 910 OOWH M3
Ba)KHEHIITMX OTANOB DEIIeHHMA 3a/a4d; OT IPAaBHILHOCTH BBIGO-
pa MeTona 3aBUCHT 2(M@(MEKTHBHOCTH AJTOPHTMA, OIpeAeJAlollas
OGBICTpOJAENCTRHE IIPOrpaMMBI U pasMmep HeoOXOIUMOM I/ eé BBI-
MOJIHEHUSA NaMATH.

CocraBieHHe NPOrpaMMsl (3amnuchk AAropuTMa HA ABBEIKE IIPOTpaM-
MHpOBaHHs) W eé BBOA B naMaTh KommbioTepa. Ceityac aTOT aran
NPUHATO HA3BIBATE KOJMPOBAHUEM.

Oraanka mporpammsi. CoszaHHas NpOrpaMMa MOMKET COJNepKaTh
ommuOKK, NOMYIIEHHbIe KAK B Ipolecce KOTWPOBAHHA, TAK M HA
060M M3 TpeABIAYIIHX dTanoB. OmMOKH MOTYT 6bITH BEIABIIEHDI
B Tpollecce TeCTMPOBAHUA — BBINOJHEHUA NPOrpaMMEl C 3apaHee
MOATrOTOBJIEHHLIMI HabOpaMH HMCXOJHBIX [NAHHBIX, AJAA KOTOPBIX
M3BECTeH pe3yJbTar.

Beuuciaenne u o0paboTEa pe3yiabTaToB.
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3asaui, KOTOpPBIE MBI Oynem paccMaTpuBaTL B JAHHOI rjase, no-
CTATOYHO YETKO IOCTABIEHbI M (POPMAIH3OBAHLI. OCHOBHOE BHHUMAaHHe
OpH UX pelleHMH MbI OygeM yaeaaTs sranaM 3—6.

§ S5

OcHoeHble cBepeHus 06 anropuTmax

9.1. MNoxaTmne anroputma. CeoiicTBa anropuTtma

Kaxxaprit ua mac exxenHeBHO pemiaer samauu PasIHuYHOMN CJI0MKHO-
CTH: Kak ObicTpee no0paTbcss B IIKOAY WJIM Ha paboTy B yCaoBMAX
HEN0CTaTKa BPEMEHH, B KAKOM IOPAIKEe BLIIOIHUTEL Aej8, HAMEYEHHLIe
Ha TeKYIIWi NeHb, U T. 4. HekorTopble 3agaunm HACTOIBKO CJOYKHEI, UTO
TPeOYIOT NIHTENbHBIX Pa3MBIILICHHNA AJIA HaXOKIeHHUA pelneHud (Ko-
TOpOoe HMHOI/a Tak W He yaaérca Haiitu). Ilpyrue sanaum MBI pemaem
aBTOMATHYECKH, T. K. BBIIOJHAEM HX €KeJHeBHO Ha IPOTSIKEHHH MHO-
THX JIeT (BBIKJIOYHUTH 3BEHAINHH OYAUIbHUK; MOYMCTHTE yTpoMm 3y0=I;
BCKUIIATUTb BOAY B YailHUKe; IO3BOHUTE APYTY 1O TeledOoHY; OTKPBITE
WA 3aKPBITE BXOJHYIO JBeph KJI0OYOM). B GoabmmucTBe cayuaes B
PELIeHUH KajKJOH 3aJayM MOYKHO BBIJEJUTE OT/ENIbHBIE IIATH.

IIpumep 1. Pemenue zagaun «3aKpbITh BXOAHYIO ABEPh KJKYOM»

IPeAIoJIaraeT BRINMOJHEHHE CHeAYIOIN[MX IIATOB.

1. BeTraBUTE KJII0Y B 3aMOYHYIO CKBayKHUHY.

2. IloBepHYTh KJIIOY HECKOJBKO pas Ha 180 rpagycos IpoTuB(IIO)
4acoBO# cTpenku(e).

3. BBIHYTE KJI0Y U3 3aMOYHON CKBAYKHHBL.

ITocnenoBaTeIbHOCTL IIATOB, NPHUBEASHHAS B npumepe 1, aBiagercs
AJITOPHUTMOM DPeIlIeHHA 3a4a4M «3aKpPBITh BXOAHYIO [Bepb KIHOUOM».
Hcnonaurens aroro anropurMa — uesioBeK. OOBEKTHI 9TOTO aJIFOPHT-
Ma — KJHOY, JBepb.

HAna pemreHua aw060i 3agaym HALO 3HaTh, 4YTO AAHO WU 4YTO cCJe-
AYET HOJY4YHTE, T. €. Y 3a/lauy¥ eCTh HCXOJHBIe NaHHEIE (00BEKTHI) U
UCKOMBIH pesysbrar. [IJIs IOIyYeHHs pesyIbTATOB HEOBXOIMMO 3HATH
CIIOCO0 pelleHuA 3a/JaYdl — DACHOJATaTh AJTOPHUTMOM.

W3 xypca MHQODMATUKM OCHOBHOH NIKOJIBI BAM HM3BECTHBI HOHA-
THSA AJTOPUTMa M HCHOJHHUTEIA.

WecnonHutens anroputma — ato CYOBEKT WM YCTPOMCTBO, CnocobHbie
NPaBUNBEHO WMHTEPNPEeTUPOBaTL OMUCaHWE anropuTMa W BLINOJHUTL CO-
AepxXawmiics B HEM nepeyveHb OeiCTBMIA.




OcHoOBHbie cBefieHUsa 00 anropurmax

Hcnonanrenn OwiBaroT ABYX THNOB: (opManabHBIE M HedOpMalb-
Hble. Jlamee MBI 6yZeM TOBODHUTH IIPEMMYIIECTBEHHO O (POpPMAJIBHBIX
WM «HEPaSMBIILIAINNX» HUCIIOJHUTENAX. POpMaJbHEIM HCIOJTHUTENb
He DPa3MBIILJIAeT HaJ BBINOJHAEMBIMHA KOMAaHZaMH, a CTPOro cljeayer
IIOINAroBEIM HHCTPYKIHMAM anropurMma. OgHY M Ty Ke KoMmaHZy (dop-
MaJbHBIH HCIOJHHUTEJb BCErZa BBINOJHAET OJAHHAKOBO. 3a IeHCTBHUA
OpMaJBEHOI'0 HCIIOJHHUTENS OTBEYaeT YIPABIAIINUI UM O0BEKT.

ANropuMTM — 3TO TOYHaA KOHEYHas cucTema npeanucaHvii, onpeaensio-
Wwas CoAepKaHue W MOpsAoK OeNCTBUA MCNONHWTENs Had HEeKOTOPbIMU
obbektaMn (MCXOOHLIMW U MPOMEXYTOYHLIMW OaHHbIMW) NS Nony4eHns
(nocne KOHEYHOro Yucna LWaroB) WCKOMOro pesysbrara.

ITpuBenéHHOE OnpenesieHre He ABIAETCS OIPEeAe/IeHHeM B CTPOrOM
CMBICJIE ITOTO CJIOBA, 3TO — ONHUCAHME MOHATHA AaJITOPUTMAa, PaCKpBI-
Baloiee ero cymuocTh. OHO He ABaseTcsa GOPMANBHEIM, IOTOMY YTO
B HEM HCIOJB3YIOTCA TaKWEe HEeYyTOYHAEeMbIe IMOHATHUS, KaK «CHCTeMa
npeAnucanuii», <«IeHCTBHA HCIOJHHATENA», «00BEKT».

ITonaTme anropuTMma, ABISOINeecd (QYHIAMEHTAJIBHBIM TOHATHEM
MaTeMATHKH H HH(POPMATHKH, BO3HHKJO 33J0JIT0 N0 IOABJIEHHUA BBI-
YHCJIHUTEJbHBIX MAIIIHH.

ITeprOoHAYANEHO MOJ CJIOBOM <aJFTOPHTM» HNOHHMAJH CIOCO0 BBI-
IOJIHEHUSA apudMeTHYecKUX IeHcTBHH HaA NecATHYHBIMH YHCJIAMH.
B nanpHeiieM sTO HDOHATHE CTAJHM HCIOJIbL30BAaTH JsA O0O3HAYEHUSA
11000 TOCIENOBATENBHOCTH AEMCTBHH, NIPHUBOAAINEH K pPEIIeHHIO II0-
CTaBJIEHHOM 3a/Jadyu.

IIpumep 2. IlpocTeie umecnaa — 3TO HATYpAIbHBIE YHCIA, OOJMBIINE
€IUHHUIEI, KOTOPBEIE HMEIOT TOJbKO [JBa AEJUTENdA: €JIUHHUIY U Camo
aTo yucao (pume. 2.1).

Puc. 2.1. Ilpumeps! mpocreix gucen (mimoctparusa H. IT. AHTOKOTLCKOI)

@
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Q MeTon HaxoXOeHus MNPOCThiIX YMUCEen B uHTepeane [2; n] npeanoxun
rpedeckunin matematuk 3dpatocdeH (275-194 rr. oo H. 3.). Mo ogHOW w3
Bepcuii, OoH Beinucan Bce 4ucna oT 2 po 10 000 Ha nanwpyce, HaTa-
HYTOM Ha paMKy, U NpoKanbiBan cocTaBHblie 4ucna. [lanupyc crtan no-
nobeH pellety, KOTOPOE «MPOCEMBANO» COCTaBHbIE 4YWMCNa, a MpPOCTbie
ocTaenano. Moatomy meton dpatocdeHa HasbiBalT eweé IpatocdeHo-

BbIM pPELUeTOM.

Bo Bce BpemeHa MOOWM XOTENW HalTW Kak MOXHO Bonbllee npoctoe
4yucno.

Moka nan cyMTany TOMbKO MPW NOMOLLUKM Kapadgawa wu Bymaru, um
HEYacTo yOaBanocb OOHApYXWTb HOBble npocTeie yucna. o 1952 r ca-
Moe Gonbuioe M3BEeCcTHOEe MPOCToe Yucno coctosno us 39 undp.

B 2013 r. OTKPLITO MPOCTOE 4YWCAO, 3anucb KOTOPOro B AECATUHHOWM
cucteme cuucneHua coctout ua 17 425 170 3Hakos. Ha nposepky npo-
CTOTLI HOBOro 4ucna ywno 39 gHeit paboTbl NEpPCOHaNLHOro KOMMbIOTEPa
B YHuepcutete LeHTpansHoro Muccypu, CLUA.

Ina HAXOMKOEHWA BCEX MPOCTHIX 4uces He OOJiblle 3aJaHHOTO UH-
cia n, ciaenyda merony OparocdeHa, HYIKHO BBINOJHUTH CJENyIOlue

mIaru:

1) BEIIUCATh TOAPAN BCe Ieable umenaa or 2 po n (2, 3, 4, .., n);

2) IpUCBONTL IepeMeHHOH p 3HaueHHe 2 (2 — mepBoe NIPOCTOE YM-
CJI0);

3) 3aUepKHYThL B CIIMCKe UMCaa, KparHele p: 2p, 3p, 4p, ..;
4) HaliTH TepBOe HE3aUYEPKHYTOE UHMCIO B CIHCKe, 0OoJblllee 4eM p,
W OPHUCBOUTEH IIEPEMEHHOH P COOTBETCTBYIOIee 3HA4YEeHHE;
5) MOBTOPATEL mIaru 3 U 4, IIOKA BO3MOMKHO.
Yucsia, ocTamIllecsd He3auépKHYTHIMHU II0CJe 3aBepHIeHHA paboThl
aJTOPUTMa, M €CTh BCe IIPOCThIe uMcaa oT 2 [0 1.

Q Ha npakTvke, anroputM MOXHO YNy4WWTb cregylowmum obpasom. Ha
ware 3 4Mcna MOXHO 3a4EpKMBaTh HaudMHas cpasy C uyucna p? (p - p),
NOTOMY 4YTO BCE COCTABHLIE 4MCNA MEHbLIe Hero K 3TOMYy BpPEMeHU
yxe 6yayT 3a48pkHyTbl. M COOTBETCTBEHHO, OCTaHABIMBATb ANrOPUTM

MOXHO, Korga p? ctaHeT Bonblue, Yem n.

JI060if alropuTM CyIIecTBYeT He caM o cebe, OH Bcerjga Ipen-
HasHadYeH AJs ONPeNeléHHOI0 MCIOJHUTEeIdA. AJITOPHUTM OMUCHIBAETCH
B KOMAHAAX MHCIOJHHUTEIA, KOTOPHIA ATOT aJrOpUTM OyaeT BBIINOJ-
HATh. OOBEeKTHI, HAJ KOTOPLIMH HCIOJHHTEIbL MOYET COBEpIIATh eii-
CTBHf, 00pas3yi0T TaKk HasblBAE€MYIO cpeAy ucmoanuTend. HMcxommbie
JlaHHBIE H peayJLTAThl J000r0 aJXropHTMa BCer/la NMPUHAIJIeKaT cpene
TOT0 HCIOJHUTENA, A KOTOPOTo IpelHA3ZHAYEH AJINOPUTM.




OcHoBHble cBegeHna 06 anropuTmax

Ba

SHaUeHUEe CJIOBA <«AlTOPUTM» OUYEHb IOXO0yKe II0 3HAYEHHUIO Ha CJIO-
«penenrt», «MeToA», «cmocob». Ho, B oTimume or pemenTta HIu

crocoba, 060l aaropuTM 06a3aTeIbHO 06JaKaeT CAeNVIOIIUMH CBOM-
CTBaMH.

1.

e

-

JAuckpeTHocts. BrimonHeHme anropuTMa pasfuBaeTcs HA IOCIE-
AOBATEIBHOCTh 3aKOHYEHHBIX HeMCTBUM-MIAroB. TOJBKO BBINIOJHUEB
OJJHO [eHCTBHE, MOYKHO IPHCTYIATH K BBIIOJHEHHIO CJeVIOIIero.
IIpoussecTu Kamoe OTAeNAbHOE [AeHCTBUE HCIIOJHUTENIO MPEAIH-
ChIBaeT CHEeNUANbHOE yKasaHWe B 3aIlMCH AJI'OPHUTMAa, HA3bIBAEMOE
KOMAaHIOMH.

HMerepmunuposannocTh. Kaskgas xomaHza anroputMma ompeaeiser
O/IHO3HAYHOE HeiCTBMe HCIIONHHUTENA M HeABYCMBICIEHHO YKA3BI-
BaeT, KaKad KOMaHJa NOJIKHAa BBINOJHATHCHA cieayiomer. Ecanm
ANrOpHTM MHOTOKDATHO NIPHMEeHAeTCA K OJHOMY M TOMYy e Ha-
Gopy BXOAHBIX NAHHBIX, TO KaXKILIH pas MOJYYAIOTCH ONHHAKOBHIE
IIPOMEXKYTOYHEIEe M BBIXOJHOM pPe3yJIbTATHI.

HonaraocTs. ANroputr™M He [0/KeH COZEP:KaTh PEANHCAHHII,
CMBICJI KOTOPBIX MOJK€T BOCIPHHHMATBCA HMCHIOJHHTEJIeM HEOHO-
3HAYHO, T. €. 3allUCh ANTOPHUTMA JAOJIKHA OBITE HACTOJABKO YBTKOIL
W IOJIHOHM, 4YTO0BI V HMCHOJHHATENS He BO3IHHKJIO noTpeGHOCTH B
OPUHATUH KaKHX-THO0 cCaMOCTOATENbHBIX permeHHil. CTOUT mOM-
HHTh, YTO AJITOPHTM BCErJa PAaCcCYMTAH Ha BEHITOJHEHHE <«Hepas-
MBILIJIAIOIIAM » HUCIOJHHUTEIEM.

PesyabpratuBHOCTH. Iloz 3THM CBOHCTBOM MOHUMAETCH cozep:xa-
TeTbHAA ONPEe/EeJIEHHOCTh Pe3yJbTaTa KaikAoro Imara U ajJropurMa
B nejoM. IIpum TOYHOM HCIONHEHHMM KOMAHZ aJIrOpHTMA npoiece
AOJIJKeH NPeKPaTUTBCA 38 KOHEYHOe UYHCJIO IIAr0B, W IPHU HTOM
Jo/:KeH OBITH IOJTYYEH OTBET HA BONPOC 3azaun. B KayecTse on-
HOT'O U3 BO3MOJKHBIX OTBETOB MOYKET OBITH H YCTAHOBJIEHHE TOr'O
dakTa, 4TO 3amaua pemleHH# He mMeer. CBOHCTRO Pe3yJIbTATHB-
HOCTH COAEPXUT B cebe CBOWCTBO KOHEYHOCTH — 3aBepllieHHe
paboThl AlITOPUTMa 328 KOHEYHOe YMCJIO LIATORB.

MaccosocTs. ANTopHTM NpUTrOmeH A peLIeHUs 000 3amaad U3
HEKOTOpOro KJiacca 3ajad, T. €. ajJlOPHTM IpaBHUJILHO padoTaer Ha
HEKOTOPOM MHOXKECTBE MCXOJHBIX JaHHLIX, KOTOPOE HABBIBAETCH
0071aCTBI0 TPUMEHHMOCTH AJTOPUTMA.

LokaxuTe, 4TO PaccMOTpeHHbli B npuMepe 2 Mmeton dpatocdeHa sB-
NAETCA anropuTMOM.

He mo0oii pacmumcaBHBIH Mo maram crocol pelneHus 3amauy AB-

JFeTCA aNropuTMOM. YOeauMcA B 5TOM Ha IIpUMepe.
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IIpumep 3. OnuimeM MeTO MOCTPOEHHS NEPIEHAMKYJADPA K IIPH-
Mot MN, mpoxoaAmiero u4epes 3aJaHHYI0 TOUKY A 3ToH HOpAMOMH, C
e IOMOIIBI0 JHHEHKHM M OUpPKyaa (puc. 2.2):
1) oToKUTE B 00€e CTOPOHBI OT TOYKH A Ha npamoil MN DHpPKyJIeM
OTpe3KM paBHOM AJWHEI ¢ KoHmamu B u C;
2) yBeIMUYUTL PaCTBOP MHPKYJIAA OO paguyca, B IIOJATOpa-ABa pasa
OoJibnie IJMHBI 0Tpe3koB AB u AC;
3) npoBecTH YKAasaHHBIM DACTBOPOM IHPKYJIA AYTH OKPY:KHOCTeH ¢
medTpaMu B Toukax B m C Tak, 4TOOBI OHM OXBATHUIM TOYKY A
1 00pasoBaJH OBe TOUYKH IepecedueHus Apyr ¢ apyrom (D un E);
4) B3ATH JUHENKY, IMPHJIOMKUTL €€ K ToukaM D um E W coefWHHUTL UX
OTPE3KOM; IPH IPABHJILHOM IIOCTPOEHUM OTPE30K MPOHAET uepes
TOUYKY A U OyJerT ABIATHCA IEePIeHAUKYJIApPOM K mpamoir MN.

M N

®
A

Puc. 2.2. IlocTpoeHHe MNePpHEHAHKYIApPa K IPAMON

@ Moyemy 3TOT cnocob MNOCTPOeHMs NEpPneHauKynspa K npsMoi He fAB-
naetca anroputMom? Kakoe CBOWCTBO anropuTMOB 30€Ch HapyllueHo?

Ecre 3aaum, KOTOpBIE UEJIOBEK YCHOEINHO PellaeTr, HO HPH 3TOM
He MOKeT IIPeJCTaBHUTh NPOIEecC UX pelleHHA B BHE IIOCIEeS0OBATENb-
HOCTH TIaros.

Hanpumep, eciau Iepej YeI0BEKOM IOJOKHUTEH (oTorpadmuu codax
M KOIIeK M IONPOCHThL OIpeAe/]nTh, HA KaKuX (dororpaduax maobpa-
JKeHbl coDAKM, 4 HA KAKWX KOIIKH, TO YeJIOBEK HNPaKTHYECKH MI'HO-
BeHHO u 0Oe30mmbo4uHO pernuT aTy 3amady. Hammcars e (hOpPMANTLHBII
AJICOPUTM PELIeHWA 9TOW U MOMOOHBIX €M sagad IOKa YTO He yAayioCh,
XOTs ONpeJelIéHHLIE YCIeXH B 9TON 00JacTH, Has3blBaeMOW Teopuei
pacmnosHaBaHus obpasa, y:Ke JOCTHTHYTHI.
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B cynepmapketax Bbl BUOAWTE CWUCTEMbI PACMO3HABAHWUA LUTPUX-KOOOB, Q
MCMONb3yeTe CUCTEMbI ONTMYECKOro pacrno3HaBaHUs CUMBONOB, 3HaeTe
O pacnosHaBaHWM aBTOMOOWNBbHLIX HOMEPOB, CNblANN O pacno3Hasa-
HUKW M300paxXeHWin nuu, peyn wu T. 4.

TexHn4yeckue cucTembl pacnosHasaHus 00pasoB HaXOOAT CErofHs Lum-
pOKOe MNMpUMEHEHWE B CambiX pa3HbiXx 06nacTax — OT BOEHHOro Aena w
cuctem 6e30MacHOCTM OO0 OUMODPOBKM aHANoroBbIX CUrHanmoB. Mx paa-
paboTka Ga3vpyeTcAa Ha TEOpMM pacrno3dHaBaHus 06pasoB — pasnene
MHMOPMATUKA 1 CMEXHbIX OUCLMMNAWH, PA3BMBAIOLLEM OCHOBLI M MEeToabl
Knaccupukaumm 1M noeHTMGUKauMM nNPeaMeTos, SBNEHWA, NPOLEcCos,
CUrHanos, cUTyaunii U ToOMy NoAoOHbLIX ODBLEKTOBR, XapakTepU3YIOLMXCH
KOHEYHbIM HabopOM HEKOTOPbLIX CBOWCTE M MPU3HAKOB.

C yuéToM paccCMOTpeHHBIX CBOMCTB AJTOPHTMAa MOMKHO AaTh boJee
(hopmanbHOE OmNpefeleHHe ITOr0 MOHATHS, KOTOPOE TaKyKe He SBJIA-
eTCd CTPOTHM, T. K. B HEM BCE eIé HCIOJB3YIOTCA He OIpeleldeMEIe
TOYHO TEPMHHEI.

ANroputMm — 3TO KOHEYHasi cucTeMa npasun, chHOPMYNUPOBAHHBIX HA 0
A3bIKE WCMONHUTENS, KOTOpasa onpegenseT NocnefoBaTesbHOCTh Mepexo-

43 OT AONYCTUMBIX UCXOOHbIX AaHHbIX K KOHEYHOMY pesynbtaty u obna-

OaeT CBOWCTBaAMM AWCKPETHOCTWU, OETEPMUHMPOBAHHOCTW, MOHATHOCTH,
PesynLTaTMBHOCTM, KOHEYHOCTM WM MacCOBOCTH.

MartemMarkin OOCTaTO4HO [0Mr0 MONb30BaANMCh WHTYMTUMBHBIM (HECTPO- 0
rMMM) NOHATMEM anropuTma, 3anvcbiBas anropuTMbl NPUMEPHO Tak, Kak
B8 npumepe 3. Umu Obinn CHOPMYNUPOBAHBI MHOMME YCMELWHo npuMe-
HAEMblE Ha NPakTUKe anropuTMbl PeLUeHWs Takux 3a4ad, Kak BbINon-
HeHVe apuPMETUYECKUX OENCTBMIA «CTONBUKOM», HaXOXAEHWE KOpHeWn
KBagpaTtHbiX W KyOW4ecCKMX YpaBHEHWN, PEeLUEHUE CUCTEM JIMHEMHbLIX
ypasHeHnin n gp. MNocTeneHHo maremartuku NoaxoavnuM K MOCTAHOBKE
pelweHuio BcE Gonee CnoxHbix 3ana4, TpebOBaBLUMX MOCTPOEHWUSA Gop-
ManbHOro onpeneneHvusl anropuTMma.

MoneiTkn paspaboTtate GopManbHOE onpeaeneHve anropuTMa npuse-
m B 20-30-x rogax XX Beka K BO3HWMKHOBEHWUID TEOPUWU anrOPUTMOE —
Hayku, uayyaiowei oblume CBOMCTBA M 3aKOHOMEPHOCTU anropuTMOB 1
pasHoobpasHble dopManbHble MOOENW WX NpencTaBneHusi. Bmecte ¢
MareMaTUHeCKOn NOrMKOM Teopus anroputMoB obpasyeT TeopeTUHECKYHD
OCHOBY BbIMUCUTENbHbLIX HAyK.

Matemartnku (A. Telopunr, 3. Moct, A. H. Konmoropos, A. A. Mapkos
M Ap.) NpeonoXuiM HECKONbKO MOOX0O0B K dopmansHoOMy onpeaeneHuo
anropyMTMa: HOpMasnbHbIiA anroputm MapkoBa, mawwuHa TelopuHra, ma-
wwuHa lMocta u T. A. JanbHeilwee nokasano, 4TO BCE 3TW OnNpeneneHus
OKBMBANEHTHbl. Ha OCHOBaHMW 3TUX ONPEdEneHuin Y4éHble NPULLNK K
BbIBOZY O CYLUECTBOBaHWUW anroOpuTMUHYECKW HepaspeluMmblix 3agjady —
3ajad, Ona KOTOpbIX HEBO3MOXHO MOCTPOWTE NPOLUEnypy peLlueHus.
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5.2. CnocoObl 3anucu anropuTtma

W3 xkypca uHMOPMATHKH OCHOBHOH IIIKOJIBI BAM M3BECTHLI DasHbIe
COocOo0BI 3AMIKMCH OJHOIO U TOTO e aJropurMa:

® CJIOBeCHAfd 3amHCh AJrOPUTMa HA €CTEeCTBEHHOM fA3BIKE;

® 3anMCh AJrOPUTMA IICEeBAOKOAOM — HYaCcTHYHO (POpMaIH30BaHHBIM
ecTeCTBeHHBIM A3LIKOM C 3JeMEeHTaAMH S3blKa IPOrpaMMHUPOBAHMA
1 OOIEeNPUHATHIMA MaTeMaTUYEeCKUMH O0003HAYCHHUAMU;

* ganuch AJropuTMa B BHAe OJOK-CXeMBl — NOApo6HOro rpaduue-
CKOTO TIPEJCTABICHUS JIOTHUYECKOH CTPYKTYPBLI IPOTPAMMBI HJIH
AJITOPUTMA C TOMONIBI0 CTAHZAPTHBEIX OJIOKOB (YCIOBHEIX CHMBO-
JIOB), COEIWHEHHBIX JUHHUAMU;

* ZamWCh AJITOPUTMA Ha A3BLIKE IPOrpaMMHPOBAHHSA H T. [.

BriGop cmocofa 3amucu aJrOpuTMa 3aBHCHT OT paAga mpuumH. He-
GOIBIITOI AJTOPUTM MOMKHO 3alUCaTh M B cJIoBecHO# ¢opme. Eciam
A Bac HamboJee Ba)XHA HATJIALHOCTB, TO DPA3yMHO HCIIOJIbL30BATh
GIOK-cXeMy. AJITODUTM 3Ke, TOTOBBIMl K peaJu3alHH, AOJMeH ObITh
3anucaH HA f3bIKe, MOHATHOM HCIOJHUTEJIO.

MpaBuna BbINOMHEHUS BNOK-CXeM, BHELWHWI BUA rpaduyeckmx 6510KoB
W UX HasHayeHwe onpepensiotca craHpaptom FOCT 19.701-90 (MCO
5807-85) «Cxembl anropuTMOB, NPOrpamm, AaHHbix 1 cuctem. O603Ha-
4YeHWs YCNOBHblIE W Npasuvna BbIMONHEHWA».

HamoMHHM OCHOBHBIE VCJIOBHBEIe Trpaduueckme 0003HAYEHUS
(CHMBOJBI), KOTOpble MBI OyZeM HCIOJb30BATE B JAajibHeHINeM
(radn. 2.1).

Tabnuua 2.1

OCHOBHble CUMBONLI BNOK-CXeM M oToBpaxaemsie UMK DYHKLMK

CumBoa DOyHKUHA

Ilyck/ocranoB. Hauamo, KoHeIl, IpepeIBaHUE Ipolecca
00paboTKH JAaHHBIX WJIM BBITOJHEHHS IPOrPAMMEI

Beoja/BeiBog. IlpeoGpaszoBaHue ZaHHBIX B GOpMY, IpH-
FOAHYIO AIA 06paboTKM (BBOA) MM OTOOParKeHUA
pe3yasTaToB 06paboTKM (BBIBOL)

Tlpomecc. BrinmosHeHHe OIepanuil WJAW TPYIIBL ollepa-
Hﬂﬁ, B peayiabTaTe KOTOPBIX HU3MeHAeTCcsA 3HaueHHe,
dopma mpencTABIEHNWSA WIKM PACIOJOKEHHE NAHHBIX

Pemenne. Bribop HanpaBJIeHHs BbIIOJHEHHA aJIrOPHTMAa
MW TIpOorpaMMbl B 3aBHCHMOCTH OT HEKOTOPBIX
[IepeMeHHBIX YCJIOBHM
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Oronyarnue maon. 2.1

Cumeon DyHKUNA
Monuduranus. Beimonnenue omepanuii, MeHAOIIUX
KOMaHIbl MJIHM IPynny KOMAaHJ, W3MeHAMIHX
IporpaMmmy

IIpexompenenéunsiii npouece. Menonbzosanme paHee
CO3NAHHBIX W OTJEJIbHO OIMCAHHBIX AJITOPHTMOB HIH
nporpaMm

IIpumep 4. BenoMHUM JeTCKyl0 UIrpy «Yragaii-ka». IlepBoiii ur-
POK 3aJyMbIBaeT ILieJoe YHCJIO U COoo0IaeT BTOPOMY HTPOKY, M3 Ka-
KOr0 OHO AwWamasoHa. BTopoil WIpoK [0OJKeH KaK MOMKHO OBICTpee
yragark sarafjaHHOe 4YHMCJI0. Bropoil MIpok MOKeT HASBIBATH UHCHIA,
& IepBBIi J0JI’KeH TOBOPHUTB, MEHbIle WM GOJblle HA3BAHHOE YHCIIO
sagymansoro. Mrpa sakaHuMBaeTcs, ecJu HA3BAHO UHCJIO0, PaBHOE 3a-

IVMaHHOMY.
Ilyctes samymano umcno X e€ [A, B]. IlpeacraBuM B BHIe OJIOK-
CXEeMEI AJITOPUTM pelIeHHA 3TOH 3aJaud — HW3BECTHBLIH BaM MeTOT

[IOJIOBMHHOTO AeneHus (puc. 2.3).

Havano

3anymaHo
XelA, B]

C:=(A+B)div2

Het

B.=C~1] A=C+1

( Konen, ) L |_

Puc. 2.3. Merox nonoBWHHOTO HesieHus

7
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MopcuuTainTe, kakoe HaubonbLUee 4YMCNOo WAaroB MOXeT noHanobwutecs
ons yragbiBaHus no atomy anroputmy yucna X € [0, 100].

5.3. NMoHATHME CNOXHOCTU anropuTmMma

B TeopuH aaropuTMOB YCTAHOBJIEHO, YTO AJA 3ajadd, HMeoIlei
AJTOPUTMHUYECKOE pelleHHe, MOMKHO IPHAYMATH MHOMECTBO pasiiud-
HBIX CIIocoDOB €€ peleHus, T. €. AJITOPHUTMOB.

Kaxoii jxe ajJTOpATM JAy4Ile ITOAXOAMT IJif PelleHus KOHKPeTHOM
zagaun? Ilo KaKWMM KpPUTEpPHAM €ro cieAyeT BhIOMpATH M3 MHOMKECTBAa
BO3MOJKHEIX ?

Ye0BeK MOMKET HA3BATH AJTOPUTM CJIOXKHBIM M 3a0yTaHHBIM M3-
3a TOro, 4To TOT obOJajaeT Pas3BETBAEHHON JIOTMYECKOH CTPYKTYpPOI,
comepaleil MHOTO INPOBEPOK VCJOBHH ® mepexojoB. Oxsako ans
KOMIIBIOTEpa BEIINOJHEHHE NOpPOrPpAMMbI, PeaJu3yIomed TaKoHM aJro-
pHUTM, HE COCTABHT TpPyZAa, T. K. OH BBINOJHJAET OAHY KOMAaHIY 3a
APYroi, W Ui KOMIBIOTEPA HEBAXKHO — OIepanus JIA 3T0 YMHOMe-
HHUA WJHA IPOBEPKA YCJIOBHUA.

Teopusa aJIrOPUTMOB IIPeAOCTAB/SET allapaT AHAIN3A PA3JIHUYHBIX
AJITOPUTMOB DPeIlleHWs OAHOI M TOI Ke 3ajjadd, HA OCHOBE KOTOPOTO
MOKHO BHIOpaTh caMblil 3(@GEKTUBHLIN (HAMIYYINHHA) aJTrOPUTM.

BbluMCAUTENbHBIM MPOLECCOM, MOPOXAEHHLIM anropuTMOM, HasbiBa-
eTCs NoCcnenoBaTesnbHOCTb LWAaroB anroputmMa, NPONAeHHLIX NPU ero uc-
NONHEeHWK.

CnoOXHOCTE anropuTMa — KOJMYECTBO 3fIeMEHTapHbLIX LWaros (aencr-
BWIA) B BbLIYMCNMTENLHOM MPOLIECCE 3TOro anroputMa.

ObOpaTuTe BHHMAaHHNE, B OIpEAEJIeHHH CI0XKHOCTH aJrOPUTMa pedb
UIE6T WMEHHO O BBIYHCIHTEILHOM IIpOliecce, a He O CaMOM AaJIrOPUT-
Me. AJNTOPHUTM cocTOMT M3 KoMmaHA. KomaHpa — 3TO OTAelbHAd HH-
CTPYKIMA B ommcaHuum ajropurma. Illar aaropurmMa — 39TO OTAENbBHOE
neiicTBHe, KOTOpPOE MCIOJHHTENb BBHITOJIHAET IO KoMaHZe. B mukiam-
YecKHUX AJITOPUTMAX 34 CUET IOBTOPHOTO BBINOJHEHHS OJHHX H Tex
JKe KOMAHI YHMCJO ITATOB NPYU BBIIMOJHEHHH AJIrOPUTMa MOXKeT OBITh
3HAYMTENBHO OOJBINTE YHCJa KOMAaHJ B alropHUTMe.

QueBHAHO, UTO B HAWOOJBINEH CTeneHd YHCJIO Omepanuil IMpH BEI-
[MOJHEeHHH AJTOPUTMA 3aBUCHUT OT KoJaWdYecTBa oOpabaTeliBaeMbIX JaH-
HeIX. JleficTBHTENbHO, IJiA YINOPAZOUYHBAaHHA 10 aJGAaBUTY CIHCKA H3
100 ¢pamuamii Tpebyercs CYIIeCTBEHHO MeHBIIE Oonepaunui, 4eMm s
yropsanounBarua criucka us 100 000 dammamit. [losToMy cI0KHOCTH
ANTOPHATMA BLIPAXKAIOT B BHUAe (QYHKIUH 0T 00BbEMa BXOAHBIX NAHHBIX.
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Tak, HaIpUMep, AJTOPATM, BBIMOJHAIONINN TOJIBLKO OIepaluy 4uTe-
HUSA JAHHBIX ¥ 3aHECEHUS WX B ONEPATHBHYIO0 NaMATh, HMeeT JHUHEH-
Hyo caoxkHOoCcTh O(n) (umraerca «o OoJiblnoe OT 3H»). CylmecTByIOT
QJrOPHUTMEI, MMEMINHe KBAAPATHYHYIO M KYOMYECKYIO CJIOMHOCTH.

Hnsi pemeHusi 3ajadM MOryT ObITH paspaboTaHBI aJITOPHUTMEI,
MMeIIe PASHYIO CJOMKHOCTE. JIVUIIMM cpefd HHX CUHTAETCH ajro-
PUTM, MMEIOIIHHA HAWMEHBIIYIO CJIOMKHOCTE.

Hapsaay co CI0MHOCTBIO BayKHOM XaPAaKTEPUCTHKON aJropuTMa AB-
asgerca aMOeKTUBHOCTh., JMOEKTUBHOCThL OIEHUBAETCA KOJMYECTBOM
AJIEMEHTAPHBIX OIepAIUi, KOTOphle HEeOOXOAMMO BBIIIOJHHTE IJIS De-
IMeHHA 3aJa4M, A TaKMKe KOJHUeCTBOM IIaMATH, Tpebymomieicsa nasa
BEIIIOQJITHEHHA aJITrOpHUTMA. :

IIpumep 5. IM3BecTHO, YTO BO MHOTHMX A3BIKAX IPOrpaMMHPOBAHUA
HeT OIepanyuy BO3BeJeHHS B CTeleHb, U II03TOMY TAaKOH AaJIFOPHTM
IIPOTPAMMHMCTY HA0 MHCATh caMocToATeabHO. Omepanus BO3BeNeHHS
B CTeIeHL peajusyercd uepes onepanuu yMHOoxeHus. C pocroM moxa-
3aTelld CTelleHH PACTET KOJMUYECTBO ollepanuil YMHOMeHHA, KOTOphIe
BEINOJHAIOTCA JOCTATOYHO gosro. CiaemoBaTesbHO, aKTYaJeH BOIPOC O
co3ganuu 9(PPEeKTUBHOTO aJITOPHTMAa BO3BEJEHHUS B CTelleHb.

PaccmoTpuM MeTo[ OBICTPOrO BHIYMCJIEHHWA HATYPAJbHON CTeleHH
n BelecTBEHHOIO 4ucaa x, onucaHHbli B [lpesueit Mupum emé a0
Hamen# Hpol.

1. 3anumiem 7 B JBOWYHOI cHUCTeMe CUHCIEHHA.
2. 3aMeHUM B 3TOH 3ammcu Kaskayo eguHuily napoii Oyks KX, a

KaKabelii HOMb — OykBoi K.

3. BrruepkHem KpaiiHiono JjgeByio mapy KX.
4. TTonyuyeHHasa CTpPOKa, 4YATaeMasd CJieBA HAMPAaBO, OAéT MOPABHIIO

OBICTPOTO BEIYHCJEHUA x", ecau OykBy K paccmarpuBath Kak

omepanui0 BO3BEeJeHUs pe3yJbTaTa B KBaapaT, a OYKBYy X — Kak
ollepanUi0 YMHOXKeHHs Des3ynabTaTa Ha x. BHayajie pe3yisTar pa-
BEH X.

BocnonbayeMca 3THM aJropuTMOM AJIA TOTO, 9TOOBI BO3BECTH X

B crenens n = 100,

1. 100 = 1100100,.

2. Crpoum mocaenoBatensHOCTE: KXKXKKKXKK.

3. Briuéprusaem kpaiiHion Jgesyio napy KX: KXKKKXKK.

4. BprunciasgeM HCKOMOE 3HAYEHHE:
K: BosBecTH x B KBaapar (x2);
X: YMHOMUTH peayjabraT Ha x (x3);
K: BossecTu peayabTaT B KBagpaT (x%);
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BO3BECTH pesyibTar B KBajgpar (x'2);
BO3BECTH pe3yJbTaT B KBajpar (x2%);
! YMHOMHTL pesyJabTaT Ha x (x2°);

: BO3BeCTH peayiabrar B KBajpar (x°0);
BO3BeCTH pesysabTaT B KBagpar (x120).

O R

e

MBI BBIYHMCIMJIM COTYI0 CTENeHb YHCJA X 3a 8 yMHOXKeHHH. ITO
3HAUMUTENbHO 3((EeKTHUBHee «IPAMOJIHUHEHHOTO» AJIrOPHUTMa BO3BEIEHUS
B CcTemeHb, Tpebyminero 99 omepanmuil YMHOMKEHHS.

CAMOE [JIABHOE

ANTOpATM — 3TO KOHEYHAsi CHCTEMAa HpPAaBMI, CHOPMYIHPOBAHHBIX
Ha A3bIKe MCIOJHUTeIdA, KOTopas OlpejesseT II0CJeJ0BATEJbHOCTE IIe-
pexojia OT JONYCTHMBIX MCXOIHBIX NAHHBIX K KOHEYHOMY pE3yJIbTATy
u o0nmazaeT CBOICTBAMH AHCKDETHOCTH, NETEPMHHHPOBAHHOCTH, IIOHAT-
HOCTH, Pe3yJIbTaTHBHOCTH, KOHEYHOCTH M MACCOBOCTH.

Ucnonaurens ajropurMa — 3TO CYOBEKT HJIM YCTPOHMCTBO, CIIO-
coOHBIEe NPABMJILHO WHTEPIPETHPOBATEL OMHCAHNWE AJTOPUTMA M BBIMOJ-
HHUTH COAeprKalluiicad B HEM OepeueHb NeHCTBUH.

OnuH ¥ TOT Ke AJNTOPHTM MOXKET OLITH 3aIMCAH PASHBIMH CIIOCO-
0aMH: Ha eCTECTBEHHOM #A3bIKe, ICEeBIOKOIOM, C IOMOLIbI0 DJIOK-CXeM,
Ha A3bIKEe IPOTPAMMHPOBAHUA U T. [I.

A sagaum, MMemeil aJropuTMHYecKOe pellleHre, MOKHO IIpU-
OYMATHh MHOMKECTBO PA3JIMYHBIX CHOCOGOB €€ pelleHusi, T. €. AJro-
purMoB. Teopusa airopuTMOB IIPeJOCTABIAET alllapaT aHaIu3a pas-
JHYHBIX aJTOPUTMOB PEIIeHUs OSHOW M TOH »Ke 3ajaduM, Ha OCHOBE
KOTOPOTO0 MOXKHO BBIOpATE caMblii a(MEeKTHBHLIN (HAUIYYIIHI) anro-
PHUTM.

Anropnt™M cocrour M3 KomaHn. KomMaHIZa — 9TO oTAenbHAsd HH-
CcTpyKIMA B onucaHum anropurma. Illar anropurmMa — 2T0 OTAelbHOE
IeficTBHE, KOTODPOE MCHOOJHHUTENb BBITOTHAET 10 KoMaHue. Berumciau-
TEJIbHBIM IPOIECCOM, TOPOMKAEHHLIM AJITOPUTMOM, HASLIBAETCS IIOCJIe-
JOBATENLHOCTE IIATOB AJITOPUTMA, HPOMIEHHBIX IIPH €r0 MCIOJHEHUH.

CJI0KHOCTE ANTMOPUTMA — KOJHMYECTBO 3JIEeMEHTAPHBIX IIAros (Iei-
CTBUiI) B BBIYMCJIHTEJIBHOM IIpollecce aToro ajaropurma. Hapany co
CJIO}KHOCTBI0 BAKHON XapaKTEPHUCTHKOHN ajroputrMa ABaseTcd 3Qder-
TUBHOCTh. J(MDEKTUBHOCTE OIEHMBAETCA KOMIWYECTBOM 3JIEMEHTapPHBIX
onepanuii, KOTopble HEOOXOAMMO BBINOIHHUTHL AJA DPeIIeHus 3ajadu,
a Tak/Ke KOJIMYeCTBOM IAMATH, TpeOylolleiicA NIA BBINOJIHEHHS Aall-
ropHuTMa.
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2.

P

Bonpockl U 3aaaHus

IepeuncauTe OCHOBHEIE CBOMCTBA AJNTOPUTMOB M IPOMJLIIOCTPH-
pyiiTe WX IpUMepaMH.

TloueMy KyJAMHAPHBIA DENENT IPHUTOTOBJIEHHA TOPTA HeJlb3d CUM-
rats agropurmom? KakmMm cpoiicTBaMH aJrOPHTMa OH He 00ia-
naer?

IlepedopmyaupyiiTe onmcaHue clocoba IPOBeJeHHA INepPIeHAUuKY-
IApa K NpAMOM B 3aJaHHOH TOYKe TakK, yT100OBI OHO CTAJI0 aJIro-
PUTMOM.

Ecers ABOe TECOYHBIX YacoB: Ha 3 ¥ Ha 8 mumyr. [lna mpuro-
TOBJICHHMs BJIMKCHUPA GEccMepTHs ero HaJ0 BAPHTL POBHO 7 MH-
gyTr. Kak sro cmenartn?

Ipugymaiite cucremy xKomaupg ucnoauTens KonayH. Samumrm-
Teé ¢ UX TOMOINBIO IJIAH AeWCTBHUI HCIOJHUTENS IO IIPUIOTOBIIE-
HHUIO 3JIMKCHpAa.

UcnonauTen s BbhIUMCIATENL MMOJAydYaeT HA BXOJ Iel0e YHCI0 X
B MOJKeT BBINOJHATE € HUM IpeodpazoBaHHA II0 AJTOPUTMY,
COCTOAIIEMY W3 JI000T0 Koja@mdecTBa KOMaHA: 1) mpubasButh 5
2) BeIyecTb 2.

CKONBKO PpA3HBIX AaJTOPUTMOB, COCTOAINHX W3 NOATH KOMaHI,
MOJKHO COCTABHTH I sToro wucmogHurens? CKOIbKO H3 HHX
OyAyT NPUBOAUTL K OAMHAKOBLEIM Dpe3yJbTaTaM [IIA 3aJaHHOTO
ypcaa x?

. Kax m3BeCTHO, [JA KaXI0ro HWCIOJHHUTEIIA Haﬁop JAONMYCTHUMBIX

meficTBMM Bcerjga OrpaHWYeH, MHAa4Ye IOBOPsA, HE MOMKeT CYIIecT-

BOBATL HCIIOJHHUTENs, IJsi KOTOPOro Jioboe JeliCTBHE SABJIAETCH

ponycTuMbiM. Joramkure 2TO yTBepXJeHHe, IPEAIOJNONKHUB, YTO

TAKOHM HCIIOJIHHUTENIb CYIIecTBYeT.

TlepeuncauTe M3BECTHHIE BAM CIIOCOOBI 3allMCH AJTOPUTMOB.

IlpuBenuTe TpHMepbl 3ajad M ONTHMAJBHBIX CIOCOOOB 3amucu

AJITOPUTMOB HMX PENIeHHd.

McnonauTens ABTOMAT HOJydaeT HA BXOJ UeTHIPEX3HAUHOE UHC-

0. DTO 4YMCI0 OH Ipeobpasyer IO CJIAeAYIOIIEMY AJITOPUTMY:

1) BoluHCIAETCA CyMMa MepPBOH W BTOPOM HUMD 4YHCIA;

2) BRIUHMCIIAETCS CyMMa BTOPO#l M TpeThel IHUDpP 4Yucia;

3) BLIUHMCIAETCS CyMMa TpeTheil M deTBEPTON nudp YHCIA;

4) N3 NONyYeHHBIX TpPEX umcesn (CyMM) BeIOHpaeTca M OTOpachl-
BaeTcs OJHO — He MPEeBHIMIAIONIee JABYX APYIHX YHCEN;

E L)
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A 10.

I

12,

13.

14.
15.

5) ocTaBUIMeCH IBa YKCJIA BATIUCHIBAIOTCS APyl 3a ApPYroM B IIO-
pALKe HeyOnIBaHUA 0e3 pasmenuTeleii.

Tax, ecnmu ucxommoe umcno 9575, To, mpeobpasys ero, aBToMar

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

OpeBRIIAINad ABYX aApyrux, 12. OcraBmwmecs cymmer: 14, 12,

Pesynprar: 1214,

Onummure cucTeMy KOMAaHJ 3TOTO HCHOJHHUTENH.

MoryT 11 pesyabTaToM pabOThI 9TOr0 HCHOJHUTEAS OBITH YHCIA

1610, 1010, 1019?

YKaKUTe MUHHUMATBHOE M MaKCHMaJabHOe 3HAYEHHA pesyJbTara

paboThI 9TOTO HMCIIOJHHUTE. :

IIpu obpaGoTke HEKOTOPOro 4YMCIa X ABTOMAT BBIZAGT PE3YJBTAT

1418. VkakHTe HauMMeHbIee M HaWOOJbIlee 3HAUECHHUA X, npu

KOTOPBIX BO3MOXKEH TAKOM pPe3yabTar.

IToaroToBbTe KpaTKOE coOOLIeHME 06 OoxHOM M3 yuéHBIX (A. Thio-
punr, 9. Ilocr, A. H. Kommoropos, A. A. MapkoB # Aap.), BHéC-
IIMX BKJAJ, B Pa3BHTHE TEOPUH AJITODPHUTMOB.

B uém ornmume mara asropurMa oT KoMmaHAbl anroputma? IIpu-
BeJIUTE IIDUMeED.

Yro Takoe ciomHOCTE anropurma? OT Uero oHa 3aBUCHT B HAH-
Gonplleit cremeHu?

IlopcumraiiTe CI0MKHOCTH ANrOPHTMA NEPEMHOMKEHHA IBYX HATY-
PATBHBIX YHCEJ <«CTOJOMKOM» MPH YCIOBHH, UTO OJHO M3 HHUX
COCTOMT M3 71, a BTOPOE — M3 M MeCATHUYHBIX IUdp.

Kaxo#i axropurm cumraerca a(pdeKTUBHBIM?

ITocrpoiiTe a(hdheKTHBHLIA AJIrOPUTM BO3BEAEHHMA YHCIA X B CTe-
neHe n = 152.

§ 6

AnropurmMuyHeckKkue CTPYKTYpbI

Bre saBucumocTH oT BHIOpaHHONW (OPMBI 3amHCH 3JeMeHTADHEIE

LIar¥ aJropuTMa o0beIMHAIOTCA B AJTOPHTMUYECKNE KOHCTPYKIIAH
(CTPYKTYpBI): NOCHeZoBaTelbHBIE, DPa3BETBAAIOIINECH, IIHKJIHYECKUE,
BCHOMOTaTeJbHBIe M perkypcuBHBIe., [lua sanmen swpoboro aaropurma
JOCTATOUYHO TPEX OCHOBHEBIX AJTOPUTMHYECKHX CTPYKTYP: IOCIeN0Ba-
TeIbHOMN, Pa3BETBIAIOINEHCH, IMUKINIECKOI.




AnroputMmuyeckue CTpPyKTypbl

6.1. MNocnepnoBarTenbHan anropuTMMUYECcKana KOHCTPYKUUSA

ANFOPUTM peann3oBaH Yepes nocnenoBaTesibHYl0 anropuTMUYeckyo 0
KOHCTPYKLMIO, €C/M BCE KOMaHAbl anroputMa BbiMONHAIOTCH OAUH pas,
nNpuyémM B TOM NOPAOKe, B KOTOPOM OHW 3anucaHbl B TEKCTE Nporpammbl.

Ilpumep 1. Anroput™, peajUsOBaHHBIH Yepes IOCIENOBATEIbHYIO
ANTOPUTMUYECKYI0 KOHCTPYKIIHIO, IpeACTaBIeH GJIOK-CXeMOH Ha pH-

cyuke 2.4.

REZ :=X*X

|

REZ := REZ * REZ

REZ := REZ * REZ

REZ :=REZ* X

Puc. 2.4. IlocnemoBaresbHas AJrOpPATMHYECKadA KOHCTPYKIIHA

BhificHWTE, Kakylo 3ajady pelsaet aToT anroputMm. Yemy paeeH pesylb-
Tar paboTbl anroputma npu x = 27

Ipumep 2. Mz kypca MHGOOPMATHKH OCHOBHOM INKOJIBI BaM 3Ha-
KOM HCIIOJHATEIb: BBEIUMCINTENb, BLIMOJHAIONINAN IPOrpaMMBbl JHHEH-
HOil cTpykTypel. Ero cucremMa KOMaHJ MOMKET COZepIKaTh JBe W Ooiee

KOMaH/Jbl ¢ HCIOJb30BAHWEM apudMeTUYeCcKHX OIepaIuii.

NO
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IIycrs wemomauTess BBIUMCANTENh MOMKET BHIOJTHATH CJIEAYIOLIHAE
KOMAaH/IbI:
1) upubass 2;
2) yMHOXB Ha 3.

ITopcunraem, CKONBKO DasHBIX NPOrDAMM, COCTOSIIMX H3 TPEX
KOMaHJ, MOYKHO COCTaBHTEL JJISI DTOT0 MCIIOJHUTENSA, W BHIACHHUM UYHC-
JIO Pas3JIMYHBIX 3HAYEHHI, KOTOpBIE GYAYT NOJYYEHBI B PE3yJbTaTe HUX
MCIOJHEHWA NPH HAYAIBHOM 3HAYEHUU 2.

Tak Kak KaXXAyI0 M3 KOMAHZ BbI MOJKeTe BHIODATH OLHHAM U3
ABYX BapHAHTOB, a BCer0 KOMaHJ| B IporpaMMe TpH, 00Iee YMCIo
IporpaMM HaxoguTcsa xKak N = 23,

Hna ynobeTeBa moMcKa umcesa pasHBIX BAPUAHTOB 3HAYEHHH, KOTO-
peie OyAyT HONy4YeHBl IO BTHM [IPOIPAMMAM, COCTABHM JEPEBO peliie-
Hui (puc. 2.5). B ero xopueroii Bepmmue (0-fi ypoBeHB) 3anuCHIBA-
eTcA HadajlbHOe 3HaueHHe. BeTBH JepeBa COOTBETCTBYIOT KOMAHIAM:
JieBble — IEpBOii, NpaBble — BTOPOil. B KakJoii BepiimHe IepeBa
1-ro, 2-ro u T. 1. ypOBHell B3aNKCHIBAeTCA pe3yJbTAT, [OJYYEHHBIH
nocje NPUMEHEeHWsi KOMaHALI K YHCIy M3 BepHIMHBI-TIpenxa. IIyTs
K Ka)XJOH H3 BepIIHH COOTBETCTBYET IIOCJEJOBATEILHOCTH KOMAH
(uporpamme) a1 TIOMy4YeHWUA 3HAYECHHWHA, HAXOAAIIETOCH B BepIINHE.
Taxkum obpasom B BepmmHax N-ro ypoBHA GyAyT 3alMCAHHBI Pe3yib-
TAThl IPOTPaMM, COCTOAIIMX M3 N KoMaH[I.

B mamem npumepe Bce 3HAUEHHA B BEPIIMHAX TPETHETO YPOBHA
pasiuuHbl. MHOrma 3HaYeHWA B BePIIMHAX OJHOTO YPOBHSA COBIAAAIOT.
MoskHO crasaTh, YTO B 00IEeM CJydYae UHCIO PA3JHUYHBIX 3HAYCHHM
Ha YpOBHe He IIpPEeBBIIIAeT YHCJIA €r0 BepIIHMH.

YpoBeHb 0

YpoBeHsb 1

YposeHs 2

Puc. 2.5. Tlpumep sepera pemenuii




AnroputMu4eckue CTpPyKTypbi

Homep ypoBH#A, Ha KOTOPOM BIEePBBbIE TIOABIAETCA HEOOXOAHMMOe
YHCJIO, PABEH MHUHHMAJNBHOMY KOJHYECTBY KOMAaHJ A ero IoJyde-
Hus. B HameMm IpUMepe WYHCIO 8 3alMCAHO B BeplIMHAX 2-T0 U 3-TO
ypOBHeil, cJef0BATeJbHO, MHHHMAJILHOE KOJIHUYECTBO KOMaHJ IJIA ero
[OJIYYEHUA PABHO JBYM.

Jlost onpefeseHus KOJW4YeCTBA IPOTPAMM, C IIOMOINBIO KOTOPBIX
TpefyemMoe 4MCJIO MOTyYaeTcA M3 3aJaHHOI0, MOMKHO MOACYHUTATH KO-
JINYECTBO BEpIIMH JlepeBa, B KOTOPBIX 3amucaHo Tpebyemoe 4YHCIIO.

MogymaiTe, No4yemy npu 3a4aHHbiX YCNOBMSIX CYLLECTBYET TOJIbKO OBe
nporpamMmel A8 NoAy4eHust U3 4ucna 2 4ucna 8.

Ecin KoauuecTBO YPOBHEM BepIIMH B Je-
peBe pelleHHi IIpeBHINIaeT YeThIpe, TO CTPOUTH o
rakoe AepeBo HeyaoOHO. Tak e Kak M B CIY-
yae, KOIja CHCTEMAa KOMAaHJ HCIOJHHUTENIS COo-
cTonT W3 TPEx u OoJsiee KOMaHI. °
IInsi HEKOTOPHIX 3ama4d yjnobOHee CTPOUTH
ofpaTHOe [epeBO peIleHHMH: KOMaH/bI HCIIOI-
HHATEeIA MeHAITCA Ha «o0paTHBIEe», IYTHU CTPO- ° o
ATCA OT pes3yjbTaTa K HAYaJIbHOMY 3HAYEHHIO.
Ha pucysrke 2.6 mokasadn npuMep IOCTDPOEHMSA
ofparHoro aepesa pelneHu# (M3 yucia 8 MOay- o
yaeM 9mcJo 2; KoMaHAel: 1) BeiuTu 2; 2) pas-
penu Ha 3). Puc. 2.6. Ilpumep
Jror npuém yHoOHO HMCIONB30BATE, KOTAA  oBpaTHOTO nepesa
obpaTHBIe KOMAHJABI HEIPHMMEHHMBI KO BCEM  pelleHHil
BepPIIMHAM.

6.2. AnropuTMMYecKaa KOHCTPYKUUS «BeTBlieHne»

ANropuTM peanv3oBaH Yepes anropUTMMUHECKYH0 KOHCTPYKUMIO «BeTB-
neHue», ecny OT BXOAHbLIX OaHHbIX 3aBMCWT, Kakue KOMaHibl anroputMa
BynyT BLINOAHATLCA. MPW KaXKOOM KOHKPETHOM Habope BXOAHbIX AaHHbIX
anropuTMUYECKas KOHCTPYKUMS <BETBNEHWE» CBOAWTCHA K BbINOSHEHWO
NoCcNenoBaTeNbHON anropUTMUYECKOM KOHCTPYKLMA.

Ipumep 3. ANropuT™M, pealH30BaHHBIN Yepes aJIrOPHTMHYECKYIO
KOHCTDYKIMIO «BeTBIeHHE», IMpeacTaBjeH OJOK-CXeMOH Ha pPHCYH-
ke 2.7.
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( Havano )

[/

KoHeun,

R
=)

Puc. 2.7. AsroputMuuecKkas KOHCTPYKIIHSI «BeTBJICHHE»

Q BbiscHMTe, Kakyld 3apady pelsaet aTtoT anropuTtMm. K Kakolh nocnemo-
BaTENbHON anropuTMUYECKO KOHCTPYKUMW CBOOMTCS 3Ta pPasBeTBSIO-
LWAACA KOHCTPYKUMA MNpu:

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

6.3. Uuknuuyeckas anropurMmyeckKas KOHCTPYKUUS

0 ANroputM peanu3oBaH C WCMNOMb30BaHWEM UMKIWYECKOW anroputMm-
4YeCcKOW KOHCTPYKUMM, EC/M Hekas rpynna noapsg waylux LIaroe an-
ropuTMa MOXET BbIMONHATLCA MHOMOKPaTHO B 3aBUCUMMOCTM OT BXOZOHbIX
AaHHbIX. Jllobas LMKIMYECKaa anropuTMUHEcKas KOHCTPYKLMA COOEPXWUT

B cebe 3NeMEHTbl anropUTMUYECKON KOHCTPYKLIMM «BETBNEHWUE».




AnropurMuYecKue CTPYKTypbl

IIunkaugyecKkas CTPYKTypa (muKja) obecmedmBaeT MHOTOKpPaTHOE
BEINIOJIHEHHE ONHHX H TeX ke xKomauja. CyluecTByeT HECKOJBKO pas-
HOBUAHOCTEH IUKJIHYECKHX CTPYKTYD: IMHKJ C OpeaycjoBueM (IHKJI-
IOKa), IHKJ ¢ mocTycaoBueM (IMKJI-70), MUKJI ¢ mapameTpoM. Jlio-
0aa IUKINYEeCKada CTPYKTYpa COCTOMT M3 [BYX udacreil — B3aroJxoBKa
u Tena mukia. IlocaemoBaTelbHOCTh KOMAH[, HOBTOPAIINYIOCA IPU
BBINIOJIHEHUH IIAKJIA, HAZBIBAIOT TEJIOM IIHKJA. 3arojIOBOK OIpenendeT
KOJIMYECTBO IIOBTOPeHWH Tesa nukaa. Ha pucyHke 2.8 mpencraBieHEBI
GJIOK-CXEeMEBI IIMKJAa C IpPefycJOBHEM M IIUKJa ¢ IIapaMeTpoM.

Het
<Ycnosue>
Oa
<Komangbi> <KomaHgbl>

Sr o A

Puc. 2.8. Brok-cxeMbl IUKJIOB

HOpumep 4. Hcononawurens PemakTop moJiy4aeT Ha BXOJ CTPOKY
mudp 1 npeobpasyer e€. PegaxTop MOKET BBINOJHATH ABE KOMAaHIEI,
B KOTODPBIX HapaMeTphl U W w 0003HAYAIT HEeNOoYKHU IUDp.

Komanga mamiocs (v) nmpoBepseT, BCTpedaeTcs JIM IENOYKa U B
cTpoke mcnonHuTensa PemakTop. Ecim oHa BeTpeuaeTcsa, TO KOMAaHAA
BO3BpalllaeT JIOTHMUYECKOe B3HAUeHHe «HCTHHA», B IPOTHBHOM cCJydae
BO3BpalllaeT 3HAUeHHe «J0XKb». CTPOKA NPH ITOM He HU3MEHSAeTCH.

Komanna samenuts (v, w) 3amMeHseT B CTPOKe IIeDBOe cCJieBa
BXOMKJAEHHE IEeMNOYKH U Ha IEeNOYKY W.

Jana mporpamMMa AJs HCIOJHHUTeNA Pemaxrtop:

HAYAJIO
ITOKA mamnutock (333) MJIM mamuiocs (22)
ECJIM wamnocek (333)
TO szamenurs (333, 2)
HNHAYE zamenuts (22, 3)
KOHEIL ECJIN
KOHEIL TIOKA
KOHEILL
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BrigicHUM, Kakas CTDOKA HOJYYHUTCS B pesyJbTaTe IPMMeHEHHUS
NPHUBEAEHHOI BEIIIE NPOIrPAMMbBI K CTPOKe, cocrosmied us N moapsij
uaymux uudp 3 opu:

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

IIyere N = 21. Hcnonuutenb PemakTop HaumHaer paboTars co
CTPOKOM, cocToAmell M3 OAHMX TOJBKO HuU@pP 3: mepBbie TPH IuQ-
pBEl 3 cpasy ke 3aMeHATCsa Iudpoi 2, ciaeAyiollHe TPHA ITAMPBL 3
TOKE 3aMeHATCA Iudpod 2, MoJyYeHHBIE ABe HHAMGPHI 2 3aMEHAITCHA
nudpoi 3. ITocime aToro Ml (PaKTHYECKH BO3BPAIaeMCs K HCXOIHOI
3aZiade, KOTOPYIO JOJKHEI DPEIINTEL MJs cTpoxw u3 16 (21 —3 -3 + 1)
NoApPsAA HMAYIIMX TPOEK:

[ 3 gl a8aaBasnaas HREn .
l—bz 3R838FIBRIR T
Ly[2 2]3s3333333333..

I—)3333333333333...

MosKHO CKasaTh, YTO NPU KaKAOM IOBTOPEHHM OMMCAHHBIX BBIIIE
AeHCTBUI M3 NOCJeN0BATE]LHOCTH BbIYEPKHBaeTcA Mo nATb unudp 3:

21[3] — 16[3] — 11[3] — 6[3] — 1[3] mau 3.
IIycres N = 25. Torga:
25[3] — 20[3] - 15[3] — 10[3] — 5[3] — 1[2]2[3] mmum 233.

Wrak, MOXHO BBIUEPKHBATH W3 II0CJIEOBATEJIBHOCTH TI0 IATh
mudp 3, HO TOJNBKO IPH VCIOBHHM, YTO B HEH eCTh IIecTh u DoJsee

HIYIIAX TOAPSAN TPOEK.

CamocTosaTenbHO onpegenuTe, Kakasi CTpo4Yka NonyyYuTca B pesynsrare
NPUMEHEHWS NPUBEAEHHOI BhILWE MPOrpaMMbl K CTPOKE, COCTOSLLER U3
22, 23 » 24 noapsn waywmx uvdp 3.

Taxum ob6pasomM, MOKHO C(OPMYJIHPOBATEH CJIEAYIOIIee IIPABHJIO
npeoGpasoBaHud CcTPoKM m3 N moapan uaymux nudp 3, COOTBETCT-
BYIOIllee TIPUBEJEHHOMY BBINIE AJITOPUTMY:

1) ecitt N mod 5 =0, o N := 5, unaue N := N mod 5;
2) UCIIOJIHUTL HMCXOJHBIH aJTOPUTM JJIA CTPOKH, cocToAlled m3 N

noapsAn uaynmx nudgp 3.




ANropuTMUYecKne CTPYKTYpbl

Onpepenute, Kakas CTpo4Ka MONYYATCH B pPe3ynbTare MNpUMeHeHUs @
NPpUBEAEHHOR BbIlLE NMporpamMmbl K CTPOKe, cocToawen na 2017, 12 345
noapsa maywmx uuedp 3.

Onpepenute, kakas CTPOYKa MOMYYUTCH B pe3ynbTare MpUMEeHeHUs
NPVYBeNEHHON BbilLe MpPOrpaMmbl K CTPOKe, coctoswen us 2015, 12 347
noapsa vaywmx undp 2.

Ilpumep 5. Anropur™mbel, pealH30BaHHBIE 4Yepes IUKJINYECKYIO %
aITOPHTMHUYECKYI0 KOHCTPYKIHIO, MNPEACTABJIEeHBI OJIOK-CXeMaM® Ha
pucyHke 2.9.

Ha4ano Hasano

()
Ii
‘ |

A:=0
S:=X mod 10
A=A+1
|
S=85+8B
| X=X div 10
X=X div 10
Ha Oa
Het Het

Puc. 2.9. ITuxindeckas aJrOpUTMHYECKAA KOHCTPYKIIHS
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MNaBecTHO, 4To X, A, B, S — uUenble NoONoXuUTenbHbie Yucna. BeiAcHUTE,
Kakyl 3apady pellaeT KaxOblii U3 anropuTMOB Ha pucyHke 2.9.

M3BecTHO, 4TO nNpu HekoTopoM X peaynbratom paboTbl U NepsBoro, M
BTOPOro anropuTMOB SBMSieTCH 4vcno 3. YkaxuTte Bce 3HadeHus X, npu
KOTOPbIX BO3MOXEH TakOW pe3ynbTar.

CAMOE NMABHOE

Bue zaBumcuMocTH OT BBIOpAaHHOM (POPMBI 3AIIMCH 3JIEMEHTAPHBIE
IMard AajiropuTMa O0beIUHATCA B AJNTOPUTMHYECKHE KOHCTPYKIIHNH
(CTPYKTYpPEI): IIOCJIEOBATEJIbHEIE, PASBETBIAIONIHNECH, IHKJIMUYECKHE,
BCIIOMOTaTe/bHBIE W peKypcuBHBIe. [ 3anmmcu Jr060ro anaropurMma
IDOCTATOYHO TPEX OCHOBHBIX AJTOPHTMHUYECKHX CTPYKTYDP: IIOCJeNOoBa-
TeJIbHOH, Pa3BETBIAIOINEHCA, UKJINYECKOH.

AJropuTM peaJnm30BaH Yepe3 IIOCJAELOBATENLHYIO ANTOPHUTMHYE-
CKVI0 KOHCTDYKIIMIO, €CJHM BCe KOMAHALI aJI'OPUTMa BBIIOJHSIOTCS
O/lMH pas, NPUYEM B TOM HOPAJKE, B KOTOPOM OHH 3aIHCAHBI B TEK-
cTe IIPOrpaMMBbl.

AITOpUTM peanmw30BaH dYepes3 AJNTrOPUTMUYECKYH) KOHCTDYKIIHIO
«BeTBJIEHHE», eCJU OT BXOMNHBIX MAHHBIX 3aBHCUT, KaKWe KOMAHIbI
ajropuTMa OYAYT BEIIOJTHATHCA.

ANTopuTM peasM30BaH ¢ HMCIOJAb30BAHMEM IWKJIAYECKOH alropHT-
MHAYECKOH KOHCTPYKIIMM, €CJHW HeKasd Tpynna NOoApAL HAYINUX Ia-
TOB AJITOPUTMA MOYKET BBIMOJHATLCH MHOTOKDATHO B 3aBHCHMOCTH OT
BXOJHBIX JAHHBIX.

Bonpocel v 3apaHus

1. Kakaa aJropuTMHUecKasd KOHCTPYKIIMA HAa3bIBaeTCs IIOCJeloBa-

TEJIBHOMW ?

Ilerss mpuraaméH B TOCTH K OJHOKJACCHHKY Bace, XHByIlemy

B KBaptupe N: 362 IIeCTHAAIIATHATAMKHOTO AECATHUIIOABE3THOTO

moma. Ilerss 3a0blyI, B KAKOM MOABE3Je W HA KAKOM dTaMe KHUBET

Bacs, Ho 3HaeT, UTO B JOME HA KaMJ0i JeCTHHUHOH ILIoIMagke

no 4 xBaptupel. Ilomormre Ilere y3HaTh, B KakoM NOOABe3le H

HA KaKOM sTaj)ke HAXONWUTCA HY:KHAA eMy KBaprupa.

3. Kaxkasa ajropuTMHuYecKas KOHCTPYKIIMS Ha3BIBAETCHA BeTBJIEHU-
em? Kak oHa cBA3aHa ¢ MOCJIELOBATEIBHOH?

4. Kax Ha Oiok-cxemax maobpaxkaerca moJiHoe BeTBiIeHHe? Hemon-
HOEe BeTBJIeHHEe?

5. ABToMAT 10 Npojake HANHMTKOB HMMEET TOJBKO JBe KHONKH (A u
B), HO moiKeH MIpojaBaTk 4 HATMTKA: TOPAYHH Kode, Topadui
yail, XOJIOOHBIN AOJOYHBIA COK M XoJmomHyio rasupoBry. Ilpen-
cTaBbTe B (hopMe GJIOK-CXeMBI AJropuTM paboThl TAKOTO aBTOMAaTA.

2




3anucb anropuTMoOB Ha fi3blKax nporpamMmmMupoBaHUs §7

6. PaapaboraiiTe M cocTaBbTe B CJOBECHOH (opMe HHCTPYKIHIO IJsd
IIKOJBHOTO OXPAHHMKA: B KAKOM MOCHEJ0BATEIBHOCTH M YTO OH
IOJKEeH IIpOBepATh (HalWdume OPONYCKa, COOTBeTCTBHEe (doTorpa-
¢duu, ects JHU CMeHHas o00OyBeR W T. II.) W KaK pearupoBaTh Ha
BBISIBJIEHHBIE HapyIleHus (BBIZBATE MUJIMUMIO, OTHPABUThL M0-
MO, caelaTh 3aMedYaHHe, HO MPONYCTHThb, W T. O.).

7. Kakas ajgropuTMudecKas KOHCTDYKIHA HA3BIBAETCA IHKJIWYE-
cxoii? Kax oHa cBs3aHa C BeTBJIEHHEM?

8. Bogurens aBTobyca, B Koropom K wMmecTt, mpozaér OHMAETHI M IO
OJHOMY TPOMNYCKAeT maccaskupos B asrodyc. OH JossKeH 3aBep-
IMTHL TI0OCAAKY M yexarh Jubo Korjga B aBTODYC BOHAYT Bce Ke-
namponiume, Jubo Korga Bce Mecra OyayT samarel. CocraBbTe anro-
PUTM JeMCTBHUM BOLUTEJIS.

9. Ucnonuurens PegakTop mosydaeT Ha BXOJ CTPOKY uudp u 1mpeod- o
pasyer eé. PejakTop MOMKeT BBIIIOJHATHL ABe KoMaHAbl. Komamna
Hamaochk (v) IpoBepsieT, BCTpedaeTcda JU IeNoYKa U B CTPOKe,
MoJlaHHOM Ha BxOoJ ucnoiHuTens. Komanja samvenuTs (v, w) 3a-
MeHSeT B CTPOKe IIepBoe cJeBa BXOMKIeHHe IeloYKH U Ha Ie-
mouKy w. lama mporpamMma [Jjid HMCIONHHTENs Pemaxrtop:

HAYAJIO
ITOKA mammocs (33) WUJIW mamurocs (22)
ECJIN mamunock (33)
TO samenuts (33, 2)
NHAYE szamennts (22, 3)
KOHELIL ECJIU
KOHEII IIOKA
KOHEI]
Kakasi cTpOKa NOJYYUTCSA B pPes3yabTaTe NPHUMEHEHHUs NPUBEIEH-
HOH BBINIE IPOTPAMMELI K CTPOKE, COCTOAINEH Ha:
1) 500 upymux noxapan mudp 3;
2) 500 maymux moxgpan mudpp 2;
3) 300 maymux moapax mudpp 3 um creayommx za HuMma 200
UAYIHUX DOApPAA Hubp 2.

§ 7
3anucb ajsropuTMoB
Ha fA3blKax NpPoOrpaMmmMuvupoBaHug

fAseik mporpamMmMupoBaHMS — (OpMajdbHAA SHAKOBag CHCTEMA,

npejHasHAYEHHAA [JIA 3allHCH KOMIIBIOTEPHBIX IIPOTPAMM.
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KoMueoTepHayio mnporpaMMy MOMKHO CYHUTATEH IIOCJEN0BATEILHO-
CTBI0 CTPOK CHMBOJIOB HeKoTOoporo andasura. CoBpeMeHHEBIE CHCTEMBI
IpOrpaMMHUPOBAHMA JOIYCKAIOT HMCIOJb30BAHUE BU3YAJIBHBIX 3JIeMEH-
TOB (OKOH, MKOHOK H [p.) [IJf IIOCTPOEHHS MPOTrpPaMM, B YACTHOCTH
O co3maHusA HHTepdeiica monbzopaTensd. Takoe IporpaMMHpPOBAHIE
Ha3BIBAIOT BH3YyaJbHBIM. TeM He MeHee OCHOBHAs, AJNTOpPUTMHUYeCKAs
JacThk J1000H IpOrpaMMbl CTPOHTCS € HCIOJIB30BAHWEM CHUMBOJIBHBIX
CpeACTB.

B ocHOBHOI mKoOJIe BRI IMO3HAKOMHJIMCH CO INKOJbLHBIM aJIOPHT-
MHYECKHMM #A3bIKoM KyMup M A3bIKOM nporpamMmupoBanusi Pascal
(Ilackans). B 11 ximacce MBI IIPOJOJIKHM paboTaTk € A3BIKOM
Pascal.

M )KenatensHo ycTaHOBUTL cpeny NPOrpamMMMpoBaHWA Ha Ball AO0MaLIHUA
KOMMLIOTEP.
Bce anropuTtMel, NpeacTaBneHHble B 3TOM y4ebHuke Ha A3bike Pascal,

Bbl MOXETe 3anucbiBaTek W Ha NOBGOM OPYromM WMHTEpecyloLleMm Bac A3blke

nporpamMMupoBaHus.

Cpena nporpaMMuUpoBaHusA Caﬁ;ﬁz:{:ﬁ:‘r::;h:lﬂuu
Pascal ABC.Net http://pascalabc.net
Komnunstop Free Pascal http://freepascal.org
Cpena paspaboTtku Lazarus http://lazarus.freepascal.org
c komnunsTopom Free Pascal
Mutepnpetatop Python http://python.org

7.1. CTpykTypHas opraHv3aumsa AOaHHbIX

HWudopmanusa, npeicTaBjieHHAas B BHJle, NPUTOJHOM JAJIA aBTOMA-
TU3HPOBAHHOKM 00paboTKM, HA3EBIBaeTCcA NAaHHBIMU. HoMmmnsiorTep orme-
pHUpyeT TOJBKO OJHWUM BHIOM JAHHBIX — OTAEJLHBIMH OWTaMu, WJIHA
IBOMYHBIMM Iudpamu. [Ipmuém oH paboTaeT ¢ STHMH JAHHBIMH B
COOTBETCTBHM C HEW3MEHHBIM HA0OpOM AaJITOPUTMOB, KOTOpPEIE OIpe-
IEeNATCA CHCTEeMON KOMAaHJ IIeHTPaJBHOIO IIpolieccopa.

3amaumn, KOTOpBIE PEIIAIOTCs ¢ IMOMOINBI0 KOMIBIOTEPA, PEJKO BBI-
paskamTcA Ha A3blKe OMTOB. Kayk mpaBmio, AaHHBIE HMET (opmy
yHcell, CAMBOJIOB, TEKCTOB W GoJiee CJIOKHBIX CTPYKTYDP. ANTOPHTMEL,
co3gaBaeMble AnA 00OpaGOTKH OTHX JAHHLIX, YYHMTBIBAIOT MX CTPYK-

TYypy-
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Mopn, CTPYKTYPOWM AaHHbIX B 0OLem cny4yae NOHWUMAaKT MHOXECTBO ane- 0
MEHTOB [aHHbIX W MHOXECTBO CBA3EA Mexny HUMU.

Pa3nuyaioT IpPOCTBIE M CJIOMKHBIE CTPYKTYPBEI TAHHBIX.

IlpocThie CTPYKTYPHI MAAHHBIX He MOryT OBITH pasieieHsl Ha
cocTaBRHBIe dYacTH OoJbine, yeM OurT. K HHM OTHOCATCSA UHCJIOBEIE,
CHMBOJIbHBIE, JOrMUYecKHe M apyrme naHubie. IIpocTele CTPYKTYPBI
JAaHHBIX CJHYKaT OCHOBOM AJsA IOCTPOEHUSA CJIIOMKHBIX CTPYKTYpP IaH-
HBEIX — MACCHBOB, CHOHCKOB, rpados, AepeBbeB H Ip.

B s#A3pIKax IIPOrpAMMMPOBAHWS IIOHATHE «CTPYKTYPBhI AaHHBIX»
TEeCHO CBA3AHO C TIOHATHEM «THILI AaHHLIX». JlioOble ZaHHBIE, T. €.
KOHCTAHTEI, IIepeMeHHBIe, 3HaYeHWA (GPYHKIWUH HJIHA BbhIPAJKEHHA, Xa-
paKTepu3yIOTCA CcBOMMH THmaMu. HMubopMamusa II0 KamkjoMy THIY
OMHO3HAYHO OIIpejeldeT:

1) MHOK€eCTBO AOIYCTHMBIX 3HA4YEeHHII, KOTOPBIE MOMKeT HMeTb TOT

MM MHOH O0BEKT OIMCBIBAEMOTO THIIA;

2) MHOXKECTBO JIONYCTHMBIX OIlepalliii, KOTOpble MPHMEHUMBI K 00B-

EKTY OIHCBHIBAEMOTO THUIIA;

3) 00BbEM BBIIENEHHON NaMATH AJdA XpaHeHHd JaHHBIX YKA3aHHOTO

THIIA.

HexkoTropble NpocThie TUIIBI JAHHBIX As3bika Pascal mpusegenbr Ha
puc. 2.10.

MpocTbie
TUMbI
|
I | |
TNoruieckuia CUMBONbLHBIN
boolean char Yucnosbie
1 6anTt 1 Gair
[
[ 1
uensle BELLECTBEHHLIE
integer |__ real
2 banra 8 Gait
longint
4 Gaitta

Puc. 2.10. Hekxoropsle IpocThie THUILI JaHHBIX s3blka Pascal

87
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e ah

HekoTopbie cBegeHusa 0 fa3bike
nporpammMmuposanumsa Pascal

OcHOBHBIMU sJeMeHTaMH A3biKa Pascal spiasiorcs:

® anaBUT A3BIKA (JaTHHCKHE OYKBBI, apaOCKue IMH(MPHI, CIEIHATIL-
HBIE CHMBOJIBI);

® cayseOHBIe CJIOBa, 3HAYEHHWE KOTOPBIX B fA3LIKe IIPOrPAMMHpPOBA-
HHA CTPOTO OIpEeeH0;

IOCTOAHHBIE M TEepPEeMeHHBIE BeJIMYMHBI;

3HAKW omepauuii (tabma. 2.2);

CTaHAAPTHEIE QYHKIIHH;

BRIDAYKEHU;

onepaTops! (A3BIKOBRIE KOHCTPYKIWHM, € IDOMOINBI0 KOTOPHIX B

nporpamMmMax 3allMChbIBAlOTCHA ﬂeﬁCTBHH, BBINIOJTHAEMBIE HaJ JaH-
HBIMH B IIpOIlecce pelleHud BE,I[atIH).

0 Bce Benn4mHbl UMET uMmeHa (MoeHTMdUKatopsl), GopMUPYEMbIE MO
OnNpeaenéHHbIM Npasunam;

UMS MOXET COCTOATb W3 OyKBbl MK MOCNeAoBaTENLHOCTN BYKB NaTWH-
ckoro andasuta, UMdpP WU CMMBOJIA MOAYEPKMBAHUA, HO HAYMHATHLCS
Takas nocnenoBaTenbHOCTL OOMkHA C OyKBbl MAM CUMBONA noauvép-
KMBaHUA;

xKenarenbHo, 4To6bl UMSI OTPaXaNo CMbICH BEANYUHDI:

VM$l HE [0/MKHO COBMajaTe HU C OAHWM W3 3ape3epBUPOBaHHLIX CHOB.

Tabnuua 2.2
Onepauuun B 93bike Pascal
Apudmernueckue onmepamuu Onepauuun OTHOIIEHHS

+ | Cnoxenue = | PaBno

— | Brruuranue <> | He pasno

* | YMHOMKeHHe > Bonwmre

/ | Henenue < Menbime

div | Ilenouncnenrnoe neneHue <= | MeHbllle HJIU DPABHO
mod | OcTaToK OT IEeIOYMCIeHHOTO AejeHHsA | >= | Boublne uam paBHO
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OxoHnvuanue maba. 2.2

Jlormueckue onepamuH CrpoxoBsie olepanuu
not | Jloruueckoe OTpHIIAHUE + | Cuennenue
(upHcoeguHEHHE)
and | Jlormuecroe U
or | Jlormueckoe WJIW
xor | Mexmouaromee WJIA
BeipaskeHHe — 3T0 (POPMyJia, II0 KOTOPOH BEIYHMC/IAETCA 3HAUEHUE.

BripaxkeHue MOKeT COCTOATH M3 OlePaH/OB (kOHCTAHT, IepeMeHHBIX,
CTAHZAPTHHIX (DYHKIIMIT), 3HAKOB ONePAlMid M KPYIJIbIX ckobok. Bripa-
JKeHUS 3alHUCHIBAIOTCA B CTPOKY; 3HAKHW ONepanuil He MpONYCKAalTCH.
IopaAnoK BLIIOJHEHUA OIepanuii ompejesercs cKoOKaMu u IIPHO-
puteroMm omepainumit (Tabmn. 2.3). Omepanum OAWHAKOBOTO IIpHOpUTETA
BEITOJHAIOTCA CJIeBa HANpaBO, ecJU IIOPANOK BBRINOJIHEHHs He 3aJaHn
ABHO KDYTJBIMH CKOOKaMu. BbrumciieHHe BBIPAXKEHUs C BIOMKEHHBIMU
cKOGKAMM HAYMHAETCA ¢ BHYTPEHHUX CKOOOK.

Tabnuua 2.3
MpuopuTeT onepauuin B A3blke Pascal
IIpuopurer Onepanus
1 not
2 *, /, div, mod, and
3 +, —, or, Xor
4 <>, >, <, =, <=

[Mporpamma Ha fsbiKe Pascal umeer cleymoOIyi0 CTPYKTYPY:

program <uMsA TPOTPAMMEL>;

var <mepeMeHHHEe C yKa3aHMeM THUIIOB>;
const <IocTosHHEIE C yKa3aHMeM THWUIIOB>;

begin

<rnocnenoBaTeNsHOCTE KOMAaHI>;

end.

i 3aroJIOBOK IIPOTrPaMMBI

Baox onucaHWA HC-
MOJIL3YEMBIX TaHHBIX

Biox omucaHuA [eii-
cTBUiI mo mpeobpaszo-
BAHMIO JAHHBIX (1IpO-
rpaMMHBIH OJI0K)

om0 8 S
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ObsAzaTeTbHEIME B Hell ABJIAIOTCA JBa paszena: ONHCAHHUA TAHHBIX
M ONHCAHHA AeHCTBHN, KOTODBbIE HAJ HTHMH JAHHLIMHA HeoDXO0IIMO
BBIIIOJIHUTE.

Jlanubie, o6paGaThiBaeMEIe KOMIBIOTEPOM, XPAHATCH B IAMSTH.
C rouxkm spemnsa sswika Pascal oma pasgesnena ma CeKIINW, HasbIBa-
eéMble nepeMeHHBIMH. Kaskjada mepeMeHHas WMeeT WMs, THO W 3Ha-
YeHNe; SHAYeHWsd IIePeMEeHHBIX MOIYT MEHATLCH B XOJ€ BBINOJHEHHS
IIPOTPaAMMEI.

Biiok onmcaHus aeiicTBHII HAUMHAETCH CO CJIOBA begin, a zakan-
duBaeTcs clIoBOM end u 3HakoMm Touku. JlefCTBHA IpeCTABIAIOTCS
oneparopamu (tabn. 2.4). Omeparopsr asmika Pascal pasgensiorcs
TOYKOH ¢ 3amsaToi. Omeparopel GLIBAIOT NPOCTHIE M COCTABHLIE (za-
KJIIOYEHHBIE B OmepaTopHbie CKOOKH begin ... end).

Tabnuua 2.4
OcHoeHble onepartopsbl A3bika Pascal
Hassanaue O6mmit By
IIpucsauBanme a:=b
Broj ¢ kaaBuaTyphr read(a)
BriBon ma sxpan write (a)
VY cnoBHBIH if <ycmoBue>
then <oneparop 1>
else <ocnepatop 2>
ITuxn ¢ opegycnosuem | while <ycmoBue> do
<TeJI0 UMKJa (omepaToper)>
Muxn ¢ mocrycnosmem | repeat
<Tejyio UuKJa (onepaTope) >
until <ycnosue>
Muka ¢ yeeauumBaio- for <uesoumcrnennas
MIEMCA ITapaMeTpoM nepeMeHHasa>:=<HadallbHOe 3HadYeHUe>
to <koHeuHoOe 3Hauenme> do
<TeJIO LMKIJIa (onepaTopk) >
IMukn ¢ ymeHbIIaio- for <uenoumcrnennas
IMUMCS MapaMeTpoM nepeMeHHana>:=<HadaJlbHOe 3HadeHue>
downto <koHeuHoe =zHaueHMe> do
<TeJyi0 uUMKiIa (onepaTopsl)>
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Ilpumep 1. B Hauame 2TOif TIJIaBBI MBI 0BCcyKaanu AaJrOpUTMEI
HAXOJKAeHHs HpOCThIX ymced. Hamumiem mporpaMmy, IIPOBepAIONIYIO,
ABJIgeTcsa JUM 3aJaHHOe HATYPAJIbHOE YHMCJIO0 7 IPOCTBIM.

Campblii TIpOCTOil IyTh pPelIeHHsA 3TOH 3ajavu — IPOBEPUTH, MMEeeT
au maEHOe umcao n (n >= 2) geawrenn B mHTepBaie [2; n — 1].

Ecnu genureln ecTb, YHUCJIO 71 — COCTaABHOE, €CIM — HEeT, TO —
mpOCTOE.

B nporpamme 0Oy/eM HCHOOJIL30BATH JOTHYECKYIO MEPEMEHHYIO flag:

» ecanu flag = true, T0 n — IpoOCTOE UHCIO;

* ecnu flag = false, To n — cocTaBHOE YHCJIO (eciu y yucna n
ecTh JeIUTeaH, TO «(uiar BBIKJIYaeM» € IOMOINBIO oleparopa
npucBauBaHuA flag := false).

var

n, i: longint;

flag: boolean;
begin

writeln ('BeeguTre n');

read(n) ;

flag:=true;

for i:=2 to n-1 do

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

if flag then writeln('Ja') else writeln ('HeT')

end.

B aToin nporpaMme Mbl NPOBEPANW, HET N1 y 4vicna n nenvtenen w13
vHTepeana [2; n— 1]. Ho ecnu n=a-b, TO MeHblLUee M3 Hucen a, b
He Gonbwe N (8 npoTuBHOM cnydae 06a umucna Gwim Obl Gonblue
JE, a cnenoeartenbHo, Wx npousseaeHve Gbino 6bl Gonbwe n). Kpome
TOro, M3 AENUMOCTM YWicna N Ha a aBTOMaTuM4ecku Cneayet, 4710 n ne-
nMTcs W Ha n/a.

YcoBepLUEHCTBYWTE MPUBEAEHHYIO Bbille nporpaMmy C YY4ETOM 3ITUX
CO0BpaxeHWi.

IIpoBepKy, #ABJIAETCA U 3aJaHHOE HATYPaJIbHOe HUCIO N >= 2
IPOCTBIM, MbI OCYIIECTBHJINA METOZOM Iepefopa BCeX BO3MOMHBIX €ro
nenuresneit. Meton mepefopa MCHOJb3yeTCsA A PelIeHUsA JOCTATOYHO
IMIHAPOKOTO Kpyra 3aaadv.

Ilpumep 2. IIpumenumM MeTozn mepebopa AJA IOMCKA HanOOJIBIIIETO
obmero penurens (HOJM) nByx HaTypaJIbHBIX 4HHCEJ 4 H b.

Hauyném nepebop ¢ d — HaWUMEHBIIEr0o H3 4YHCE]I 4 H b. 9rto
IepBBIA, OuUEeBMAHBLIH KaHAHMZAT Ha pPOJIb HX HauOOJBIIero O00IINero
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Aenurens. U pamee, noxa me Haiiném d, ma KoTopoe oba uucaa ge-
JAATCA Hauesno, OyJeM yMeHBIIATH €ro Ha efuHUNY. Kax ToabKo Takoe
AeJieHue IPOM3ONAET, OCTaHABIMBAEM yMmeHbImeHue d. [lomyuennoe
s3HadeHwe d u OyZeT HAMOOJBLIOMM ODIIMM AeJHTENeM uHcenl a u b.

var
a, b, d: integer;

begin
write('Beemure mea uwmcma: ');
readln(a, b);
if a<b then d:=a

else d:=b;

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

write('HOO = ', d)

end.

7.3. AHanus nporpaMmm ¢ NOMOLLbLIO
TPaAcCUPOBO4YHbIX Tabnuy

st aHanu3a CBOMCTB AJrOPHTMA M NPOBEPKH €r0 COOTBETCTBHS
pelaeMoi 3ajade MCHOJb3YIOTCA TPACCHPOBOYHEIE TAGIHMIBI. B HMX
(UKCUPYeTCA MOIIATOBOE WCIOJHEHWe AJITOPHTMA (MPOTPAMMEI), YTO
MO3BOJNAET HAIIAZHO HPEACTaBJATH 3HAUEHHH IepeMeHHBIX, M3MEHS-
omyecda NPH ero BEINOJHEHHH. ITosToOMy TpaccHpoOBOYHBIE TAGIHIILI
WHAaYe Ha3bplBAlOT TAldIWIaMK 3HAYEHHI.
Hcnonwayloresi TpaccMpoBOYHBIE TAGIMIBI JABYX BHIOB:
1) Tabnumner, Kamaad CTPOKA KOTOPBIX OTDA’KAET PE3YJIBTAT OIHOTO
gedcTBHA;
2) TabmuIbl, KakJas CTPOKA KOTODEIX OTPAXAET Pe3YJILTAT BBINOJI-
HEeHHs TPYOIBl JeHCTBHIL.

IIpumep 3. OnpexenuM 3HaueHHA TEPEMEHHBLIX a # b, IOJIYYEeH-
Hble B pe3yJbTaTe BBLINOJHEHHUS CIELVION[eH IpOrpaMMbL:
o var a, b: integer;
begin
a:=5;
b:=1;
while b<=a do
begin
b:=b + 1;
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a:r=a - 1;
end;
writeln(a):
writeln (b)
end.

CocTaBMM TPACCMPOBOYHYI0 Tabiauily IepBoro Buaa. B eé sarosos-
Ke TOMeCTHM HMeHAa BCeX IepeMeHHBIX, MCIOJIb3yeMbIX B IpOrpam-
me. B ormenbHOM cronbue OyAeM 3alHChIBATL KOMAHIBI M YCIOBHA,
uMeonuecs B mporpamme. Kajad cTpoka TabJIWUIBI COOTBETCTBYET
OAHOMY IIary ajropurma. UTobel He 3arpoMoKzaTh Tabmuny, Gyaem
BAIMCHIBATG B KayKI0H CTPOKe TOALKO TO 3HAUeHHe IepeMeHHOM, KO-
TOpOe IOJIy4eHO Ha COOTBETCTBYIOIIlEM IIare.

N: mara KomaHxa MM yCJIOBHE 3HavyeHHe BBIPAKEHHA a|b
1 a:=>5 5 5
2 b:=1 1 I
3 b<=a aa
4 b:=b+1 2 2 '
5 ar=a—l 5 4
6 b<=a na
T b:=b+1 3 3
8 a:=a-1 3 3
9 b<=a aa
10 b:=b+1 4 4
11 at=a-l 2 2
12 b<=a HET
13 writeln(a) 2
14 writeln (b) 4

Wz Tabaunbl BUAHO, YTO B pesyabraTe paboThHl IIepeMeHHBIe MPH-

HAJNY 3HAYeHHA: a = 2 u b = 4.
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IIpumep 4. OnpenenuM 3HaYeHUEe NEPeMEHHON S, [IOJYYEHHOE B
pesysibTaTe BBIIOJHEHHSA CJEAYIOUIeil IpOTpaMMEI:

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

ITocTpoum TpaccupoBouHyI0 TAGIMIy BTOPOTO BHIA, OTPAXKAA B
Ka)KJIo# CTPOKEe pesyabTAT TPyNIbl AedcrBmit. I'pynmy peiicTBuit orpa-
HUYHUM KOHTDOJBHOH TOYKOH: BBHIIOJHEHHE AJTOPHUTMA IPOAOIKAETCH
[0 KOHTPOJBHOW TOYKH M NPHOCTAHABJIMBAETCHA IIOCTE BLINOJHEHHS
OTMEUYEeHHOH el CTPOKH.

Byaem cuwmrats, uro KoHTpoabHaa Touka (KT) mocrasiena Ha
CTPOKe 8 := s + d.

Peasyasrar 8 KT k s d
Hawannubsie sHAUeHHA = 0 10

1 5 10

2 6 20

3 7 30

4 8 40

5 9 50

6 10 | 60

Wrax, B pesyabTaTe paboThl NpPOrpaMMBEI IepeMeHHas IPHHAIA
3Hayenue s = 60.

@ Kakum [OmkHO ObITb 3HayeHue d, 4To6bl B pesynstate paboThl Npo-
rpamMmmel nNepemeHHas npuHana 3HadeHue s = 1867 CyuwecTtByeT nu Ta-
KOe 3HauyeHwe d, 470 B peaynLrate paboThl MporpaMmbl NepemMeHHas

npuMmeT 3HadyeHue s = 2127
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Ilpumep 5. OnpenenuM 3HAYEHWe NEePEMEHHOH S, NOJYYEHHOE B
pe3yJibTaTe BBIMOJHEHHS CJIeAyIOIIel NPOrpaMMBI:
var 8; 1, 7% integer;
begin
s:=0;
for i:=1 to 3 do
for j:=3 downto i do
sr=g + 1 F #g;
writeln(s)
end.

TpaccupoBouHas Tabjauila MOMKET HMeTb BH[I:

Pesyasrar B KT i i 8
HavanepHble sHavyeHHd = = 0
1 1 3 4

2 2 7

3 1 9

4 2 3 14

5 2 18

6 3 3 24

PeaynsTar: 24

IIpumep 6. BoisicHuM, [Jis Yero mpejHasHadeHa clelyiolad IIpo-
rpaMma:
var
n: integer; nd: string;
begin
writeln ('BeeguTe HaTypalbHOE YMCIIO') ;
read(n) ;
nd:="";
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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IIpesxxne Bcero, obparuM BHMMaHWe Ha TO, YTO B Hell KpoMe Ie-
PEMEeHHOH n IeJoro THIA MCHOJAb3yeTca CTpokKa nd, AJA KOTOPOil
CHMBOJI «+» o0003Ha4YaeT OMepalHi0 CIeIJIeHHs CTpoK. HauaapHOoe
3HAUeHHEe 7 BBOAUTCA C KJABUATYDBI, IO3TOMY 3aJafHM ero IO CBO-

eMy YCMOTDeHHIO, Hanpumep n = 12.

Peayasrar 8 KT nd n
HauanbHble 3HaYeHHA vt 12
1 Q! 6
2 00’ 3
3 100" il
4 '1100" 0
Peayasrat: 1100
@ BeinonHute nporpammy gns n = 25. Kakylo 3agady, Nno salemy MHe-
HUWID, pellaeT ata nporpamma?
7.4. Qpyrme npuémsl aHanusa nporpamm
TpaccupoBounasa Tabiuna — HATJIAAHBIN, HO He YHUBEPCAILHBIN

MHCTPYMEHT aHaimusa nporpaMm. Hampumep, €€ 3aTpyAHHTENBHO CTPO-

HUTH, €CJIH B ajJropuTMe MHOI'0 IIaros.

IIpumep 7. Tpebyercsa BHIACHHTBL, KaKoe YHCJI0 OyZeT HaledaTaHO

B pesyJbTaTe BBHIIOJHEHHA CJIeAYIONIed NporpaMMBbI:

var n, s: integer;

begin
n:=0;
s:=400;
while s<2992 do begin
t=s+12;
n:=n+2
end;
write (n)
end.
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TpaccupoBounas TabamMIla OIA 9TOH HIporpaMMmbl OyAeT colep:KaThb

HEe OIHY COTHIO CTpoK. IlompofyeM IpoaHaIM3MpPOBATE IIPOrpamMMy
nHaye.
1. BoigcHuM, Kakyio (QYHKIMIO BBIIIOJHAET Ka)KJas U3 IepeMeHHBIX,

3aJlefiCTBOBAHHLIX B IIporpaMme.

Hauansaoe sHauenue nepemenHoi s = 400. Ilpum xaxzom BBIIIOJ-
HeHHMH TeJla IIUKJAa K 3HAueHHWI0 S npubamiasiercs uwcio 12.
Hauanruoe smauenme mnepemenHoir n = 0. Ilpm xammom BeIIOJ-
HEHUH Tejia MHUKJIAa 3HAUYEeHHEe IepeMeHHOH yBeJIHYHBaeTcd Ha 2:
n =2, ecJy TEJO IMMKJA BBIIOJHEHO 1 pa3; n =4 — ecnu 2 pasa;
n=6 — ecau 3 pasa um T. f. Takum o06pa3om, UCKOMOe 3HAYEHHE
n — aro 2-k, rae B — uKciI0O BBIDOJHEHUH Tejia IHKJIA.

BrisicHMM, IIpH KaKOM VCJOBHH NPOHM30HIAET BBIXOJ M3 IIHKJA.
Iluxkn BoimosmHsercsa, moxa s < 2992. CimemoBaTesJbHO, IIUKJI 3a-

BEPUIMTCA IPH TOCTHIKEHUM § 3HAUEHUdA, PABHOTO MJIH GOJIBIIEro
2992.

BriscHEM, CKONBKO PAa3 BBIIOJIHUTCH TEJIO IIMKJA, BHIYHCIUB 3HA-
ueHne BeIpaxkeHHA: (2992 — 400)/12 = 216. Ilocme Toro Kak TeJyo
IIUKJIa BRINONHHUTCA 216 pas, sHaueHWe IepeMeHHOH s Oyzer pas-

HO 2992, uTO ABAAETCA YCIOBHEM BBEIXOoa M3 HHKJaA. IIpu arom
n=2+216 = 432,

BoificHuTe, kakum 6ynet peaynstat paboTebl Nporpammbl, €cnm B Hei
yCnoBMe BbiXoga M3 uMkna OyaeT M3MEHEeHOo Ha:
1) §<2990; 2) s<=2992; 3) s <= 300.

IIpumep 8. ITosyuuB Ha BXOJ HEKOTOPOE HATYPAJIBHOE UYHCIO X,

aTa nporpamMmma BbBIBOOUT JBa YHUCIa — M U 1.

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 div 10;
end; _
writeln(m); write (n)
end.
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H3BecTHO, 4TO TIpU HEKOTOPOM SHAYEHWH X OBLLIM BLIBEJEHBLI YMC-
1a 5 u 25. BEIACHHUM, CKOJIBKO CYLIECTBYeT DA3HBIX 3HAUEHWH X, IpH
BBOJIE KOTODBIX MOYKeT OBITH IIOJYUYeH TAKOH pesyabTar.

BrlficHEM, Kaxye MMEHHO IAHHBIE HAKAILIUBAIOTCA B IE€PEMEHHBIX.

HauanpHoe 3HaueHWe IepeMEHHONH X 3aJaéTcd II0Jb30BATEJIeM.
Tun aToii mepemeHHO# integer, ciemoBaTe/lbHO, OHA He MOKET IIpe-
Bbimatk 32 767. B mukie sHadeHWe IepeMeHHOH X H3MeHAeTCs II0
OpaBUIy, 3aJaHHOMY KOMAaHIOMH:

X:=x diwv 10

Ilpu rakom npeoGpasoBaHHH 3HAUEHHE IIEPEMEHHOH X YMeHbIIa-
erca B 10 pas m npobGHas uacTb peayJisTara oTOpaceiBaercsa. MOMKHO
CKas3aTh, UTO IIPH Ka)/JOM BBIIIOJHEHWH TeJa IWUKJIAa OT 3HAYEHHI
IepeMeHHOH X «OTceKaeTcs» ofHa nudpa cupasa.

Havanpnoe smauenme mepemenuoit m = 0. IIpH KasKaIoM BBIIOJI-
HeHWH IWKJA 3HauUeHHUe NepeMeHHOH m yBeJWYMWBAeTCd Ha eIWHHILY.
MoskHO cKasaThb, 4YTO B /M IOACUYHUTHIBAETCA KOJIHUYECTBO HH(P, «OT-
CEeYEHHBIX» OT X.

HauanvHoe 3Hauyenue nepemenHo# n = 1. B nukJie sHadyeHue me-
PEeMeHHO# n W3MeHAeTCA II0 IPaBHIY, 3aJaHHOMY KOMAaHJIOMH:

n:=n*(x mod 10)

3mecy x mod 10 — He uTO HHOe, Kak IIOoCJeAHAsS Lu(ppa uuc-
na x. TakuM oOpazoM, B NMepPeMEeHHON 71 HAKAILIMBAETCS IPOU3BEleHMe
nudp uMceaa X, B3ATHIX CIpaBa HAJEBO.

Brixon ms nmuxiaa ocymiecTBiaderca npu x <= 0, T. e. Korga Bce
3HAUaImue MU@QPHLI TOr0 4YMcaa OYAYyT PACCMOTDPEHHI.

CrefoBaTe/IbHO, €CJIM HAa HSKPAH HepBO# BbiBoauTcs mudpa 5, To
HCXOMHOE YHMCIO IIATH3HAUYHOEe. BTOpoe WHMCIO YKAaskIBaeT HA TO, UTO
25 — 3TO mpousBeJeHHE BceX HU(P HMCXOJTHOTO YHCIA X.

Paccmorpum BapuaHThI NATH3HAYHBIX YKCeJ, [IPOU3BeJeHHe Ludp
KOTOpBIX paBHO 25. Hampumep, 11551, 51151 u 7. x. OyeBugHO, B
3anucu J00ro M3 TAKMX YKCEJ JOJKHBI OBITH Be NATEDKH U TPHU
enuEuNbl. [lppMenerne m3BecTHOHM BaM GOPMYJibl B3 KOMOWHATOPHUKH
MO3BOJIAET BBIYMCIATL KOJHYECTBO PA3HBIX UHCEJ, YVIOBJIETBOPAIOIIAX
TaKoOMy ycaoBuw, — aro 10.

O kakoin cdopmyne naét pedb? lNpueBeoute 3Ty GOPMYNY W BbIMOMHUTE
COOTBETCTBYIOLME BbIYUCNEHUS.

Ykaxute Hambonbliee W HauMeHbllee uvucna, YOOoBNETBOPSOWME
YCNOBWIO 3a4a4u.

BuinUwMTEe BCE 4MCna, yAO0BAETBOPAKOLWME YCAOBMIO 3a4ayu.
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CAMOE [JIABHOE

KOoMIOBIOTEDHYI0 IIPOTPAMMY MOXKHO CUHTATEH IIOCJEJOBATENBHO-
CTBIO CTPOK CHMBOJIOB HeKoToporo ajgapura. CoBpeMeHHEIE CHCTEMEI
IIPOrPAaMMUPOBAHHA M HA3BIKH JOIYCKAKT HCIOJb30BAHME BU3Yalb-
HBIX 2JIEMEHTOB (OKOH, WKOHOK M Jp.) AJSA IIOCTPOEHHS IIPOrPDAMM, B
YACTHOCTH AJSA CO3JaHHA HHTepdeiica moaszoBaTend. TeM He MeHee
OCHOBHAaf, AJrOPUTMHYECKasd, dacTh Jii00OH IIporpaMMbl CTPOHUTCH C
JFICIIOJIL30BAHMEM CHMBOJILHBEIX CPEICTB.

B 0oCHOBHOH IIIKOJIE BBl HNO3HAKOMHJIHMCHL CO IIKOJBHBIM AJITOPHT-
MuueckHMM A3elKoM KyMwup u saseikoM nporpamMmuposaHusi Pascal
(ITackans). B 11 knacce mbl mpomoskaeM paboraTh ¢ ssbikom Pascal.

KomnbioTep omepwmpyer TOJBKO ONSHUM BHIOM [OTAaHHBEIX — OT-
OeJbHBIMHA OHMTAaMM, HMJIM JBOMYHBIMH IHdpaMy. 3aJadud, pelIiaeMbie
C TIOMOIILI0 KOMIBIOTEPa, ONEPUPYIOT NAHHBIMK, HMEKIIMMH (opmMy
YHCceJ, CHMBOJOB, TEKCTOB M 00Jiee CIOKHBIX CTPYKTYP. AJTOPHUTMEI
Ona o0paGoTKM 3TUX JaHHBIX CO3JATCA C YYETOM HMX CTPYKTYPHI —
MHOKECTBa DJIEMEHTOB JAHHLIX M MHOJKECTBA CBIA3ed MeIy HUMH.

PaanuualoT IIPOCTBIE W CJOMKHBIE CTPYKTYPHI AAaHHBIX. IIpocThie
CTPYKTYPHI AAHHBIX HE MOTYT ObITh pasfeieHbl HA COCTABHbLIE YACTH
6onbmie, ueM O6uT. K HHM OTHOCATCHA YHWCIOBBIE, CHUMBOJIBHBIE, JIO-
THYecKHe H JApyrue paHHble. IIpocThle CTPYKTYDPBI AAHHBIX CJYMKAT
OCHOBOI JJIA IIOCTPOEHHS CJOKHBIX CTPYKTYP HAHHBIX — MACCHEOB,
CIIICKORBR, I'pad)oB, AepeBbeB U Jp.

Jnsi aHaliysa CBOMCTB alrOPUTMAa M IPOBEPKH €ro COOTBETCTBUSA
penraeMoii 3ajade HMCIOJL3VIOTCA TPACCHPOBOUYHBIE Tabiaumbl. B Hux
(huKcHpyeTcA IOIIATOBOE MUCIOJHEHUE aJropurMma (IporpamMmel), 4TO
MO3BOJIAET HAIVIANHO IPEJCTAaBJAATL 3HAUEHHS IePeMEeHHBIX, M3MeHSJIO-
muecd IIPU ero BBINOJHeHWH. Mcmoap3yioTcda TpPacCHpPOBOUYHBIE Tal-
JIHIIBI JBYX BUJIOB:

1) Tabaunel, KaKoad CTPOKA KOTODPBIX OTPayKaeT pPe3yJbTAT OJHOTO

JeicTBHUA;

2) Tabaunsl, KasKIad CTPOKA KOTOPHIX OTPAKAET Pe3yJbTAT BBIIIOJ-

HeHH#A TPYNIEBl JeHCTBUIM,

Bonpocel n 3apgaHuna

1. 9ro Taxoe A3BIK mporpaMMupoBaHuaA? ONHIIKTE COCTAB W WH-
Tepdeiic cpeabl pa3paboTKH [POIDAMM Ha HCIOJIbL3YEeMOM BAMU
A3BIKE MNPOrpaMMHUPOBAHUA.

2. IlpuBesuTe IPHMEPH CTPYKTYD JAHHBLIX, HCIOJbL3YyeMBIX B A3BI-
Ke IporpaMMupoBanus Pascal.

§7
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3.

KpaTko oxapakrepusyiiTe OCHOBHEBIE 3JIEMEHTHI S3BIKA [IPOrpam-
mupoBaHusa Pascal.

OnuimmuTe CTPYKTYpPy HIporpaMMbl Ha ssbiKe Pascal.

Insa yero mpesHasHayeHBI TPACCHPOBOUYHEBIE TAGIHITBEI?

. BemmecTBeHHBIE UMCIA X, Y, 2 SABJIAITCH MCXOJHBIMHU JTAHHBIMH

A CIeAVIOIIero ajaropuTrMa
1) mepeMeHHON Mm NPHCBOUTH 3HAUEHHUE X;

2) cpaBHHTL 3HAUEHHS M H Y: ecam Yy Ooabiue m, NepeMeHHOH
m TOPUCBOUTH 3HAYEHUE Y,

3) CpaBHHTEL 3HAUEHHMsT M WM 2: ecau 2 OoabIle m, NepeMeHHOH
m TOPHUCBOUTEL 3HAYEHHE 2.

BHHCHHTE, KaKyw 3ama4dyy pemiaerT 3TOT aJropuTM. 3anuinuTe
ero Ha #A3blke nporpamMuposaEus Pascal. Pemmre anamoruy-
HYIO 3amady O 4ucesa X, Y, 2 U w.

OnpenenurTe 3HAYeHHE IEPEeMEHHON n, KoTopoe OyAer IOJYYEHO
B pe3yJbTaTe BHIINOJHEHUS CJeAylolleil IporpaMMBl:

var s, n: integer;
begin
s:=0; n:=1;
while sqgr (s+2)<125 do
begin
me=n*a;
s:=5+4+2;
end;
writeln (n)
end.

. Onpenenure 3HadYeHume IepeMeHHOH S, Koropoe OymeT IOJydYeHO

B pe3yJbTaTe BHIMOJHEHHS CJeAylolleil IIporpaMMEl:

var s, i, Jj: integer;

begin
s:=0;
for i:=1 to 3 do
for j:=i to 4 do

L

si=s+2%i-7j;
writeln (s)
end.
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9.

10.

T,

12.

13.

14.

Tpebyercsa BBIACHHUTE, KaKoe 4yucj0 OyJeT BEIBeJeHO B pe3yJbTa-
Te BBINOJHEHUA CJAEAYIOMIEH HIpOrpaMMBbL:

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

ITonyuus Ha BXOJ YHCJIO X, IPUBEIEHHAA HHUIKe IIPOrPAMMA BbI-
BOOUT ABA 4YHCJIa — m HU N.

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

HM3BecTHO, YTO I[P HEKOTOPOM 3HAYEHHUM X OBLIM BEIBeJEeHBI
yucyga 4 m 8. YKaKWTe HauboJbIllee W HAHMMEHBIIee M3 TaKUX
ypcea x. CKONBKO BCEro CYIIeCTBYeT TaKHX X7

HanuimuTe mporpaMmy, BHIBOAAIIYIO HA 3KPAaH BCE YETHHIE TPEX-
3HAYHBEIE YHCJIA.

Hanumure 1mporpaMmy, MOOACYHTHIBAIOIYI0 CYMMY KBaJpaToB
Bcex umcenx or 1 mo n.

Hanumure mIporpaMmy, MO3BOJAIONIVIO OIPEAeNTHUTh, BXOIUT JIK
3a/laHHas IIUdpa B HEKOTOPOe IleIoe HeOTPHUIIATEJIBHOE YHCJIIO.
PazpaboraiiTe mporpaMMy IIepeBojia AeCcATUYHOro HATYpPaJbLHOTO
YHCJIA 77 B TPOMYHYIO CHCTEMY CUHCJIEeHHHA.

§7
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15. PaspaboTaiiTe mporpamMmy, KoTopas BEIBOAHT coobmieHue «J[a»,
ecJId TOYKa C KOOpAMHATAME (X, ) IPHHALJIEKHUT 3aKpAIIeHHONI
obsiacti, u «Her» B IIPOTHMBHOM ciydae.

7S 2
N

16. lludp xomoBoro 3amMiKa SABIAETCS NBY3HAYHBIM YHCIOM. Bypartu-
HO 3ab6bLT KOX, HO IIOMHHMT, UTO CyMMa HH(pP 3TOro YHCJIA, CJIO-
JKeHHasd ¢ MX [POM3BeJeHHMeM, paBHa camMomy uueay. Hanummre
BCEe BO3MOXKHLIE BAPMAHTHEI Koa, uToObl BypaTuHo cmor GnicTpee
OTKDBITH 3aMOK. PelmmTe 3amauy MeTOZoM Iepebopa.

§ 8
CTpyKTYypUMpOBaHHbIE TUMNblI OaHHbIX.
MaccuBbi

MBI IIOBTODHMIM OCHOBHBIE TPHEMBI PaboOThEI ¢ IPOCTEIMH THIIAMH
IaHHBIX. V3 3IeMEeHTOB IIPOCTBIX THUIOB B A3biKe Pascal mo:xHO 06pa-
30BBIBATH COCTABHBIE TUNBI JAaHHBLIX (CTPYKTYpPBI AaHHBIX). [IpmMmepom
TAKUX CTPYKTYD SABIAIOTCA OJHOMEDHBIE MACCHBEIL.

MaccuB — 3T0O NOMMEHOBaHHasi COBOKYMHOCTb OAHOTUMHLIX 3NEMEHTOB,
YNOPAOOYEHHbIX MO WMHOEKCAM, ONpPeaensluvM MoNoXeHne 3NneMeHTa B
Maccuse.

8.1. O6wume ceepgeHus o0 OAHOMEpPHbLIX MaccUBax

Maccus B aspike Pascal — 2T0 HaGOp OZHOTHOHBIX SAHHBLIX, HOpPH-
YEéM KOJHUYECTBO 9STHX JAHHBIX (bHKCHpOB&HO H onopegegdercda IIpHu
OnHCaHHMM MacCHBa. Bce IIepeMeHHbIe, BXOAAIllMe B MAacCCHB, HMeEOT
OOHO B TO e HMsA — HMA MacCCHBa, a PasjHYalTCdA OHH IO MHIOEK-
cy — HoMepy (MecTy) B MacCHBE.
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Onucaame MaccuBa BBITJIAAWUT Tak:

array [<tun mHpmexca>] of <Tun xoMroHeHT>

31ech:

* array u of — cuyxebHBIe c0Ba («MACCHB» M <«HU3»);

¢ <THI WHAEKCA> — OIHMCAHWe MHIEKCAIIMH KOMIIOHEHT (2JIeMEeHTOR)
MAacCcHBa;

® <THUI KOMIIOHEHT> — THI BeJHYHUH, COCTABJIAIOIIAX MACCHEB.
Hanpumep:

* var day: array [1..365] of integer — 365 LeIOYNCIEHHBIX aJTe-
MEHTOB IPOHYyMepoBaHsl oT 1 mo 365;

® var tem: array [1..12] of real — 12 BemecTBeHHBIX 3JEMEHTOB
NnpoHyMepoBaHel or 1 mo 12;

® var ocenka: array [2..5] of integer — 4 mesouHMCIeHHBIX dJe-
MEHTa NPOHYMEPOBaHbI 0T 2 10 5;

* const n = 10; var slovo: array [1..n] of string — n cTpoxoBEIX
BEJIMYHH IPOHYMEPOBAHEI oT 1 10 7.

BcnnomauM ocHOBHBIE HPHEMBI PabOTHI ¢ MACCHBAMH.

IIpumep 1. MmeroTca cBeeHHA 0 KOJUYECTBE eKeIHEeBHBIX OcCajl-
KOB B TeUeHHEe MIOHA Mecdlla B HEeKOTOPOM permoHe. Tpebyercs HaiiTh
CpeHee KOJIMYeCTBO OCAaJKOB H BbIBECTH TabaMIy, B KOTOpPOH IyisA
KaX[oro AHA MecCAlAd yKasaTk KOJHYEeCTBO OCAAKOB B 3ITOT OEHL U
ero OTKJOHeHHe OT CPeJHeMeCAYHOTO 3HAUeHH’S.

s pemenusi »TO# 3ajaum JaHHBIE O KOJNHUYECTBE e3KeHeBHEIX
OCaZKOB B TeueHWEe MecAla OyAyT IPOCMOTPEHEBI JIBAMKIHI

1) mpu moucke cpeiHero 3HAYEHMS;
2) Ipu pacuére OTKIOHEHWMS.

[Ans pemleHus 3afayd HaM NoHazoburess Maccus u3s 30 BeIecT-
BeHHBIX uymces. Hasosém ero osad. B mporpamme Oyzer nBa umkia.
B nepsom mmKJIe Mbl BBeAEM 3HAUEHHSA 3JIEMEHTOB MACCHBA W cpasy
e IOACYUTAeM HMX CYMMY — IO 3aBePIIeHMM IHUKJA Mbl IOJYIUM
CYMMy OCAIKOB, BBINABIIMX B TedyeHHWe MecAna. Bo BTOpoOM HIHKJe
MBI BBIBEJEM CTDOKH TaOJHIIBI W BBIYHMCINM 3HAUYEHUS OTKIIOHEHMIL.

IIpu pabore ¢ snemeHTamMM maccusa BOCIIOJIb3yeMCA IlepeMeHHOH
osad[i]; sHaveHHe WHJAEKCA i UPH ITOM OYAET M3MEHATLCA OT 1 o
30 ¢ mrarom 1. Jlns BBEIYMCHEHHWS CPeAHEr0 3HAUEHUA 3aeHCTByeM
BEIIECTBEHHYIO NepeMeHHYI0 sred, NPUCBOMB el HAYANBHOE 3HAYEHHE
0 u nociexoBaTeNbHO HaKaNIWBag B Heil CYMMY OCAIKOB, BBIIIABIINX
B TedeHWe MecAla. Pasaesus o 3aBepIIeHHH HUKJIA IIOJIyYEHHOE
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suauvenue Ha 30, BeiuMcauM TpebyeMoe cpefHeMecAYHOE KOJUYECTBO
0CaZKOB M IPHUCBOMM pPe3yJbTAT JTOH »Ke IepeMeHHOM.

Program osadki;
var osad: array [1..30] of real;
sred: real; i: integer;
begin
sred:=0;
writeln ('BBeIuTe KONMUECTBO OCAXKOB Mo mHAM');
for i:=1 to 30 .do
begin
write(i, ' wuoHa: ');
readln (osad[i]);
sred:=sred + osad[i]
end;
sred:=sred/30;
writeln ('Iesr KommuecTBo ocankoe OTkIoHeHMe');
for i:=1 to 30 do
writeln(i:3, osad[il:15:3, osad[i] - sred:12:2)
end.

Haigute B WHTepHeTe WHGOpMaUMIO O KONUYECTBE eXeOHEBHbIX
0CafKOB, BbINABLIMX B TeYEHWe Mecsua, B Ballem pernoHe. Mcnons-
= 3y 3TW OaHHble, BLINONHWTE nporpaMmy B cCpeae nporpaMmupoBaHns
Pascal.

BbINOAHWUTE aHaNOrM4HbIe PacHEeTbl C MOMOLBID 3NEeKTPOHHbLIX Tabnuu,

3®

Yamge Bcero maccup obpabareiBaerca B mukJe for. Ho mpu pabore
¢ MACCHBAMHM MOMKHO MCIIOJL30BATH W Jpyrue IHUKJIbBI.

IIpumep 2. Umeerca maccuB cumBoioB. TpeGyercs BBRIBECTH HAa
9KpaH 3JeMeHTHl JAHHOI'0 MAacCHBa B oOpPaTHOM IMOpPAJKe.
DieMeHTAMH MACCHBA CHMBOJIOB MOI'YT OBITH J100ble CHUMBOJIBI,
MMeIOIHecs Ha KJABHATYpe, NPHYEM KajKIOMY 2JIEMEHTY COOTBETCTBY-
er WMeHHO OJWH cMMBOJ. Eclm B KauecTBe BJI€MEHTOB HAIIETO0 MaccH-
Ba paccMaTpPHBAThL IMOCJENOBATEIbHOCTH OYKB, 0o0pasyiollye HEKOTOpoe
cJI0BO MAM (ppasy Ha eCTECTBEHHOM fA3bIKe, TO, PEIluB IIOCTaBJIEHHYIO
3azady, Mbl HAYYUMCSH CTDOUTH <«IIE€PEBEPTHILIN» CJIOB.
ByzeM paccMaTpuBaTh clioBa M (passl He Gonee uem u3 20 cuMm-
BOJIOB, 3a7aB COOTBETCTBYIOIIYIO Pa3MepPHOCTh MAacCHBA:

simbol: array [1..20] of char;
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Ecam raxoe-to ciaoBo uiau (pasa OyZyT Kopoue, TO YacTh MAaccuBa
OKajyKeTcsi He 3aHATOI, HO 2TO He MOBIMAET Ha paboTy NpOrpamMMEL.
IoroBopuMcsi MPHUSHAKOM KOHIIA CJIOBA CUHTATH TOYKY — BBOJ CHM-
BOJIOB IIPOMOJIZKAETCH, IIOKA He BBeJeHa TOUKA; IIOcjie BBOJA TOUKH
BBOJI CHMBOJIOB IIDEKpAaIlaeTcs.

program slova;
var simbol: array [l1..20] of char;
i, n: dintegers;
begin
writeln ('BBeguTe CJIOBO - LEIOUYKY CHUMBOJIOB —
C TOYKOM B KOHUe');
i:=0;
repeat
1 i=i4+1;
read (simbol[i]);
until simbol([i]='".";
n:=i-1;
writeln ('[lepeé&pHyTOe cnoBo: ');
for i:=n downto 1 do
write(simbol[il]);
end.

3anycTtuTe nporpaMmMmy B cpefe nporpammuposaHua Pascal.
Moauduumpyiite nporpammy Tak, 4Tobbl B Havane e€ paboTbl NONb-
30BaTenio 3a4aBanicA BOMPOC O KOMWYECTBE CMMBOMOB, KOTOpble OH Oy- =
get BeoanTb. Kakoi uMkn npu aTOM Nydlle UCMnonb30BaTh?
Kak uameHuUTb nporpammy, 4toBbl OHa BbLIBOAMNA Ha 3kpaH B obpar-
HOM MOpAOKEe 3NEMEHTbl LLENoYMCIEHHOro maccusa?

oLy

K tunosniM 3amauaM 00paboTKHM OJHOMEDHBIX MAaCcCHBOB, pellae-
MBIM B IIpOllecce HMX OZHOKPATHOT'O IIPOCMOTPA, OTHOCATCH:

® 3ajayM IIOMCKA SJIEMEHTOB C 3aJaHHBIMH CBOHCTBaAMH, B TOM YHC-
Je MaKCHMYMOB M MHUHHMMYMOB;

* [IPpOBEPKAa COOTBETCTBHUS SJIEMEHTOB MACCHBA HEKOTOPOMY YCJIOBHIO
(mozcuéT KOJHMYECTBA HMJIH CYMMEBI 3JI€MEHTOB, YIOBJIETBOPAIOIINX
HEKOTOPOMY VCJIOBHIO; IIPOBEPKA COOTBETCTBHA BCEX DJIEMEHTOB
MaccHuBa HEKOTOPOMY VCJIOBWIO; IIPOBEPKA MACCHBA Ha YIOPALO-
YeHHOCTE U IP.);

* 3aJlaud HA yOAJIeHWEe M BCTABKY DJIEMEHTOB MAacCHBa;

® 3alaud HA IIEPECTAHOBKY BCeX 2JIEMEHTOB MaccHBa B o0paTHOM
nopAgKe M T. I.
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8.2. 3apaym noucka anNemMeHTa
C 3apaHHbLIMM CBOWMCTBaMmu

OueHB YacTO B peanbHOH KHU3HM HAM IPHXOTHTCA CTANKUBATHLCA
¢ sajiavyell mouckKa WHGOPMaIUK B OOJBIIOM MAacCHBe JaHHBEIX. Hampu-
Mep, IIOHCK HYMKHOI'O €JIOBA B CJIOBApe, IOWUCK BPEMEeHH OTIpaBIeHUS
HYXXHOTO IIOe3/la B paclHCAaHHM, IIOMCK HYXHOTO TOBapa B WHTEpPHET-
MarasmHe M T. 1.

B mporpaMMupoBaHME HOMCK — OAHA U3 HamboIee YACTO BCTpe-
YAMIUXCA 3a/1aY HEeBBIYHUCAMTENLHOI0 XapakTepa.

B anropurMax momcka cyumiecTByeT ABa BO3MOYKHBIX BapHaHTa
OKOHYAHHA HX padoThl: NOMCK MOMET OKas3aThCs yIAYHBEIM — 3a-
JAHHBIA 3JIEMEHT Hal/leH B MACCHBE W OIPEe]eHO ero MecTOPACIIOJIO-
JeHHe, JU00 IOMCK MOXKET OKa3aThCA HeyIAaYHBIM — HeoDXOIMMOro
sJieMeHTa B JaHHOM O0OBEéMe HMH(GOPMAIIMU HET.

PaccMoTpuM HECKOJBKO THIIOBBIX 3aj]a4 IIOMCKA, IIEPBOE 3HAKOM-
CTBO C KOTOPBIMH y BAC COCTOSJIOCH €Ié B OCHOBHOH IIKOJe.

IIpumep 3. IlocregoBaTeNbHBIH NOMCK B HEYyNOPAZOYEHHOM Mac-
cHBe.
Hmeerca maccus a[l..n]; tpebyercsa HANTH aJeMeHT MacCHBa, PaB-
HBIH p.
AJITOPUTM NOCJIEZOBATENIBHOIO IIOMCKA B HEYIOPAZOUeHHOM MAac-
CHBE MOXKeT OBITH CIeAVIOI[HM.
1. Yeramosuts i = 1.
2. Ecau ali] = p, anroput™m 3aBepuiny paboTy yCIenIHO.
3. ¥YBesmuwuts i Ha 1.
4. Ecim i < n, To mepeiiTu K mary 2. B mpoTHmBHOM ciayyae ajiro-
PHTM 3aBepuing padory GesycHmeirHo.
BosmosxkHas nmporpamMma, peaqHM3yOIIas 3TOT AJITOPDUTM HA A3BIKe
Pascal, umeer Buza:

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

writeln ('BBOJ 3HAUYEHMM 3JIEMeHTOB Maccusa:');

for i:=1 to n do

read(a[i]);

write('Brom p: ');

readln (p) ;

Hhimee] »

while (i<=n) and (a[i]<>p) do i:=i+1;
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if i=n+l
then writeln ('MckoMoro sneMeHTa B MaccuUBe HeT')
else writeln ('Mckoment sjaement al', i, '] ="', alil)
end.

BHUMAaTENbHO pPacCMOTPUTE YCNOBUME NPOAOKEeHUs uukna. B kakom
cnyyae BbINONHEHME UuMKna npogomkaetca? B kakux cnydasx ocy-
WEecTBAsSeTCa BbiIxon U3 umkna?

3anycTute NporpaMMy Ha BbINOMNHEHWE B cpede nporpaMmupoBaHns
Pascal.

Kak vHaye MOXHO pelwwTb 3Ty 3agady, Hanpumep, ¢ UCMnonb30BaHWeM
umkna for? Hanuwute COOTBETCTBYIOLLYKD NpOrpamMmmy.

OUEHUM CNOXHOCTE PACCMOTPEHHOrO anroputMa nocnenoBaTesibHoro
NMoucka, HENOCPEACTBEHHO 3aBUCSLLYID OT YWMCNa CPaBHEHWA C UCKO-
MbIM 27eMeHTOM. B xypwem cnydae WMCKOMbIA 3NEeMEHT OKaXetcs Ha
nocnegHem mMecte unu He Byaet HalpgeH BooOuwe. B Takom cnyyae He-
obxogumo OyaeT Npofenate N CPaBHEHWIA, T. €. CNOXHOCTk anroputma
oynet pasHa O(n).

Ipumep 4. ITomck MaKCHMyMOB M MHHHMYMOB.
Wmeerca maccuB a[l..n]; TpebyeTcsas HaiiTu 3HAUeHHe HAMOOJIBILErO

(HauMeHBIIero) BJIEeMeHTa MaccHuBa.

AIropuTM NOMCKA 3HAUEHUS HAWOOJBINEro (MaKCHMAJILHOTO) dJie-

MEHTa B HeyHnopsaJ0YeHHOM MAacCCHBe MOXKeT OBITH CJIELYIOIIHM.

:

2.

3.

4.

5.
6.

VeTaHOBHTE 3HAUYEHME TEKYIero MaKCMMyMa pPaBHBIM IIePBOMY
uceaenyeMoMy aiementy (max := a[l]).

VeTaHOBUTE CUSTUMK paBHbBIM 2 (I := 2).

Ecau wmcciaeZoBaHbl ellé He Bce aJeMeHTHl (i <= n), To nepeiTH
K mary 4, wWHaue aJrOpuTM OKOHUYEH (MaKCHMMAaJbHBIA 3JI€MEHT
paBeH max).

Ecnu paccMaTpUBaeMBI# sjieMeHT OoJbllle, YeM TEeKYIIUNd MaKCH-
mym™m (a[i] > max), To max npucBouTe 3Hauvenue a[i].

[epeiiTn K cleaymomieMy ajeMeHTy (YBeJIHYHTHL i Ha eAMHUIY).
IlepeiiTu K I1ary 3.

BoaMo:xkHas IIporpaMMa, peajusyolnas 3TOT aJTOPUTM Ha S3bIKE

Pascal, umeetr BHI:

const n=10;
var a: array [l..n] of integer;
i, max; integer;
begin
writeln ('BBon 3HaAUYeHMM SJEMEHTOB Maccupa:');

oo
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for i:=1 to n do
read(af[i]);
max:=al[l];

i:=2;
while (i<=n) do
begin
if a[i] > max then max:=alil;
i:=i+1
end;
writeln('Max="', max)
end.

3anyctute nporpaMMy Ha BbINONHEHWE B Cpeae nporpaMmMmnpoBaHng
Pascal.

Kak vHa4e MOXHO peluvTb ATy 3agady, HanpuMmep, ¢ UCMONb30BAHWEM
uvkna for? HanvlimTe COOTBETCTBYIOLLYIO NMPOrpaMmmy.

MNpeoGpasyite nporpammy Tak, 4TobGbl C €8 NOMOLLBID MOXHO BbIfI0
HaxoouTb MWUHWMMAalbHbIA 3NEeMEeHT MaccuBa.

Kakue unaMmeHeHWsi Hafo BHECTW B MporpaMmmy [Ansi NOMcKa WHOEeKca
MakCUManbHOro (MUHMMasIbHOr0) anemMeHTa maccuea?

CamoCTOATENLHO OUEHWUTE CNOXHOCTb PaccMOTPEeHHOro anropuTmMa.

8.3. lNpoeepka COOTBETCTBUN 3NIEMEHTOB MaccUBa
HEKOTOPOMY YCJIOBMIO

IIpumep 5. IloacyéT KOMHYECTBA BIEMEHTOR, YAOBJIETBOPAIONIHX
HEKOTOPOMY YCJIOBHIO.

3auacryio GBIBAaeT Ba)KHO BHIACHHTH, CKOJBKO BJIEMEHTOB,
00/1a/1al0IMX OIpeJeJéHHLIM CBOMCTBOM, CONEDIKUTCA B MACCHBE.

Jns pelleHHsi 9TOW 3amauyu CJeAyeT:

1) npucsouTs HyJIeBoe 3HaYeHHe NepeMeHHOIH, BBEJSHHON A noJi-
CYyéra KOJHYECTBA 9JIEMEHTOB, YAOBJIETBODHAIONIHNX 3aJaHHOMY
yciaoBuio (k := 0);

2) opraHu30BaTh IPOCMOTP BCEX JJIEMEHTOB MACCHUBA: €CIH npocMma-
TPUBAEMEIN 3JIEMEHT Y/[OBJIETBOPAET 3aJaHHOMY VCJIOBHIO, 3HAYe-
HUe IIepeMeHHOH k yBenmuusaTh Ha 1.

@PparmMeHT NpPOrpaMMBI MOACYETA KOJIMYECTBA BJIEMEHTOB MACCHEA,
HanpuMep OOJBIINX HEKOTOPOIO 4YHCIa p, UMeeT BUJL:

k:=0;
for i:=1 to n deo
if a[i]>p then k:=k+1;
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3anuiunMTe MONHbLIA TEKCT NporpamMmbl M BbINONHUTE €€ Ha KOMNbloTe-
pe onga paccmarpvBaemoro B npuMmepe 8 maccuea a, COCTOSALWEro us
CEMW 3NEMEHTOB, W 4ucna p = 15,

Kak moavduumposate nporpammy, 4T06bl MOXHO ObUIO BbIMWUCIUTL
CYMMy 3NEMEHTOB Maccusa, GONbLUMX HEKOTOpOoro Yucna p?

Ilpumep 6. IIpoBepka COOTBETCTBHA BCeX JJIeMEHTOB MacCHBA
HEeKOTOPOMY YCJIOBHIO.
IInsa Toro 4Tobbl yCTAHOBUTHL (PAKT COOTBETCTBHA BCEX BJIEMEHTOB
MaccHBa HEKOTOPOMY YCJIOBUIO, AOCTATOYHO:
1) moAgcuMTATE KOJHYECTBO BJIEMEHTOB MACCHEA, COOTBETCTBYIOIIUX
3aJaHHOMY YCJIOBHIO;
2) cpaBHUThL HANJEHHOE KOJHWYECTBO C OOIIMM YHCJIOM 3JIEMEHTOB
MAaCCHMBa ¥ BBIBECTH COOTBETCTBYIOIIUII pe3yJbTar.

CamocToaTensHo paspaboTtaite nporpammy, MO3BOMAIOWYIO onpege-
T, BCE NW 3NeMeHTbl MaccuBa HABNAKOTCA JBYy3Ha4YHbIMX HUCNaMK.
BuiNofHUTE €8 Ha KOMMbIOTEPE NS paccMarpuBaemoro B npumepe 8
mMaccuea a, COCToAwero m3 cemu 3N1eMeHTOB.

IIpumvep 7. IIpoBepka MaccuBa Ha YIOPAAOYEHHOCTH.
PaccMOTpUM aJIrOpUTM, MO3BOJAIOINHI OIpeNe/uTh, YHOPALOUeHEI
au ssieMeHThl MaccuBa a[l..n] mo HeyOBIBAHHIO, T. €. KaK/Jblid 3ie-
MeHT MaccuBa ¢ 1-ro mo (n — 1)-it me Goxablne HocIeAyIOLIEro.
CaMpIfi IIPOCTOM IYTH PEIIeHus ITOH 3ajauum — IPOBEPUTH, €CThb
JH B MAaccHBe TaKHWe Iapel ajJeMeHTOB, 4To afi] > a[i + 1]. Eciau mo-
n0OHEIe Iaphl 2JIEMEHTOB €CTh, TO MACCHB He YIOPAJOUYEH IO HeyObl-
BAHMIO, a €CJIM TAKWUX IIap HeT, TO YIOpAZOYeH.
B nporpamme 6ygeM HMCIOIL30BATH JIOTMUYECKYIO IepeMeHHYW0 flag:
* ecau flag = true, TO MACCHB yHOPAJOYEH;
* ecau flag = false, To MaccuB HeynoOpAmOYEH.
Humxe npexacrasied ¢parMeHT IPOTDAMMEI, PeaJM3yIOIeid 3TOT
aJITOPUTM:

flag:=true;
for i:=1 to n=1 do
if a[i]>a[i+l] then flag:=false;

3anunTe NOnHbIA TEKCT NPorpaMmMbl M BbIMONHUTE €€ Ha KOMMbITE-
pe o9 paccmatpyuBaeMoro B npumepe 8 maccuea a, COCTOSALEro w3
CEeMWN 3NIEMEHTOB.

Kak MOXHO peluTb 3Ty Xe 3agady nyTém noacyéra Konudectsa nap
anemMeHToB Maccusa, Takux 4to ali]l > a[i + 1] (a[il <= a[li + 11)?

N O
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8.4. YnaneHne v BCTaBka 3/IeMEHTOB MacCUBa

Ilpumep 8. Ynanenue M3 mMaccumBa 3JeMeHTa C MHAEKCOM k.
HMMeeTcss OQHOMEDHBIH NEeIOYHCIEHHBLI MACCHMB M3 CEeMH 3JIEMEH-
TOB:

i 1 2 3 4 5 6 7
afi] 10 12 5 8 4 15 20

YhanuM M3 MacCHBa 3JIEMEHT C WHIeKcOM k = 4, a Bce SJIeMEHTHI,
pPacIojio}KeHHbIe CIpaBa OT HEro, CABMHEM Ha OIHY [O3HIIHIO BJIEBO.
ITosryuuM chaenyoImmuil LEeOYNCAeHHBIH MACCHB H3 IMECTH 3JIEMEHTOB:

i ! 2 3 kS 5 6

afi] 10 12 5 4 15 20

IIpu ypanenum u3 MaccuBa JOOOr0 U3 DJIeMEHTOB pPasMEpPHOCTH
MaccHuBa yMeHbImaeTcs Ha 1.

MsbI BHIMM, 4TO 3JIEMEHTHI ¢ HHIeKcaMHu oT 1 70 & — 1 He mame-
auanck. Ha Mecro anemeHTa ¢ mHAekcoM k (4) mepeMecTHJICA aje-
MeHT, MMeBIIu#H wHAeKc k + 1 (5), Ha MecTO sJeMeHTa C HMHIEKCOM
k + 1 (5) nepemecTuica dIeMeHT, uMeBmIHi uHAeKc k + 2 (6) u T. 1.

B ofmem ciyuae, ¢parMeHT HmporpaMMBI yAAaJleHHWS M3 MaCCHBA
al[l..n] snemenTa ¢ MHAEKCOM k W NOCJIEAYIOUIMM CIBHTOM BCeX pac-
MOJIO}KEeHHBEIX CIpaBa OT HEro 3JeMeHTOB Ha OJHY HO3HWI[UI0 BJEBO
MMeeT BHI:

for i:=k to n-1 do
afdl]s=ali+l];

3anuIunTe NONHbLIA TEKCT MPOrpamMMbl M BbINOMHUTE €€ Ha KOMNbIoTepe
Ans paccMOTPEHHOro Bhllle mMaccuea a.

IIpumep 9. BeraBka B MacCHB 3JIeMeHTa HA MeCTO C HHIEKCOM k.

Bynem paGoraTk ¢ Tem ke MACCHMBOM M3 CeMH 3JieMeHTOB. Ho Te-
meph Hamla 3ajada OyAeT COCTOATHh B TOM, 4YTOOBI BCTABHTH B MACCHUB
HA MeCTO ¢ HHAEKcOM k = 4 (T. e. mocjie sjeMeHTa ¢ HHAeKcoM k — 1)
emnié OJAHH dJIEMEeHT, MMeHi 3Hadenwme 11.

IMonyuuM cAeAVIOMMHA I[eJOYMCIeHHbI MACCHB M3 BOCBMH 3Jie-
MEHTOB:
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i 1 2 3 4 5 6 it 8

alil 10 12 5 11 8 4 15 20

IIpx BCcTaBKEe B MACCHB €€ OAHOTO 2JIeMeHTa pasMepHOCTB Mac-
cHBa yBeIWuYuBaeTcd HaA 1. 9TO HAAO yYeCTh IIPM ONMCAHMM MacCHBA.

HWrakx, a[4] := 11. DnemeHTy a[5] crenyer NpHCBOUTE TO 3Ha4e-
HHe, Kortopoe Obuio y a[4], anemenrty a[6] — 3HaueHHe, KoTOpoe
6pto v a[5], mT. . B obuem cayuae, anementy alk + 1] cnenyer
OPHUCBOHTL TO 3HaYeHHe, KoTopoe Owvlmo y alk].

MooymaiTe, 4TO NONYYUTCH B pesynbrare BbINOMHEHUA CneayoLwmx
rpynn onepaTtopoB NpuUcBavBaHWUSA:

1) a(4]:=11; a[5]:=a[4]; a[6]:=a[5]: al[7]l:=a[6]; al8]l:=a[7];
2) al8]:=al7]; al7]l:=al[6]; al[6]l:=a[5]; a[5]l:=a[4]; a[4]:=11;

B ofmem ciaydae, (parMeHT IIpOTrPaMMBI BCTABKM B MAacCHB
a[l..n — 1] asemeHTa HA MeCTO ¢ HHIEKCOM k ¥ cIBHUroM Fk-TO,
(B + 1)-ro, .., (n — 1)-ro ajneMeHTOB HA OJHY IIOSUIINI0 BIPAaBO HMeeT
BHI:

for i:=n downto k+1 do

alil:=afi-1];
alk] :=<3HaueHMe DBJEeMeHTa>;

3anumnTe MNONHLIA TEKCT NPOrpammbl U BLIMONHATE €€ Ha KoMnbloTepe
[N PAacCMOTPEHHOro Bbille maccuea a. [NoMHWTE, 4TO MpPW ONMCaHWK
MaccuBa Hago Y4ecTb pPasMepHOCTb MACCKMBa, MOAYYaloWEerocs B pe-
3ynesTate paboTbl Nporpammbl.

8.5. NepecTraHoBKa BCEéX 3/IeMEHTOB MaccuBa
B oOpaTtHOM nopsake

IIpumep 10. IlepecTaHoBKa Bcex 3jaeMeHTOB MaccuBa a[l..n] B
00paTHOM NOpAJKe CBOJUTCA K TOMY, YTO MeHAIOTCSA MeCTaMH IIepPBBIi
U IIOCJeNHHUI 3JIEMEeHTBI, BTOPOHM M HPeAIIOCJAeNHUIl 3JIeMeHThI U T. .

IlepecranoBra Hamlero MaccHuBa M3 CeMH 2JIEMEHTOB OaCT TaKOM
pesynbTAaT:

i i} 2 3 4 5 6 i §

ali] 20 15 4 8 5 12 10

B of6mem cayyae, MeHAIOTCA MeCTAMH 2JeMeHTHl afi] m
aln —i+ 1].

1
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BenoMHMM, Kak MOMKHO IIPOM3BECTH OOMEH 3HAUYEHUN MEXKAY ABY-
Ms [epeMeHHBIMH. BEIIIOJIHEHHEe OIepaTopoB:

all]l:=a[n]; a[nl:=al[l]:

K JKelaeMOMYy pesyJabTaTy He npuBomuT. Cambrii mpocToit BaﬁHaHT —
HMCIIOJIb30BaHME BCIOMOTATeJNBHON IIepeMeHHOI:

:=alil; ; o .
al[i]:=al[n-i+1]; alil] e |a[n-i+1]
a[n=i+l]:=r; 2

1§ ¥ §3
TR wms TRl

BoisgcHEMM, CKOJIBKO BCero omnepanui obMeHa cJegyeT MpPOHM3BECTH.

Ecim npousBezeHa mepecTaHOBKA, HAIIDHMED, MEPBOTO M IIOCJE[-
HEro 3JIeMEeHTOB, TO OZHOBPEMEHHO IIPOM3BEJeHA M IIePeCTAHOBKA IIO-
clefHero U IepBOro ajieMeHTOB. Takum o0pasoM, ecJam YHCIO 3Je-
MEHTOB MaccuBa dYE€THOe, TO AOCTATOYHO HIPOMBBECTH n/2 omepamuii
obmeHa.

Ho uro mpoucxoaur, ecjiM MACCHB CONEDPIKUT HEYETHOe UHMCJO 3Je-
meHTOB? Hanpumep, B HameM MacCHBEe M3 CeMH 3JIEMEHTOB BBITIOJ-
HAJIOCh TPX o0OMeHa, & YeTBEPTHIH 3SJeMEeHT, 3aHHUMAIOLIUH I[eHTPAIb-
HYIO IIO3HIIMIO, OCTABaJIcA Ha CBOEM Mecre. B of0imeM ciaydae UHCIIO
omepanuii o0MeHa IIpH IlepecTAHOBKe B 00pDATHOM IIOPAAKE BCeX N
aJIeMEeHTOB MacCHBa ollpegeasieTcsa Kax n div 2.

B ofmem cxyuae, (parmMeHT OpOrpaMMmbl II0 II€PECTAHOBKE B
ofpaTHOM HOpAJKe BCcexX dJieMeHTOB maccuBa al[l..n] mmeer Buz:

for i:=1 to n div 2 do
begin
:=alil;
ali]:=a[n-1+11;
aln-i+1]:=r
end

3anuinTe MOMHLIA TEKCT MPOrpamMMbl W BbIMOMHWMTE €8 Ha KOMMbloTe-
pe Ons pacCMOTPEHHOro Bhbile MacCcuBa &, COCTOALEro M3 cemu U n3
wecTn 3nNemMeHTOB.

8.6. CoprupoBka maccuBa

CopTupoBKa — OZHH M3 HauboOJee PACHPOCTPAHEHHBIX IIPOIECCOB
COBpeMeHHOII 00pabOTKH JaHHBIX.
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CopTtupoBka — 3TO pacnpepneneHve 3N1eMeHTOB mMacCuBa B COOTBETCT-
BUW C OrnpenenéHHeiMy npasunamu.

.

Ilox copTUpoBKOH (yHmopsmoueHHEM) MacCcuBa IIOHHMAaIOT Iiepe-
pacmpejesieHe 3HAYEHWI ero sJIeMeHTOB B HEKOTOPOM OIIpe/eIEéHHOM
MOpALKE.

IlopsAmoOK, IPH KOTOPOM B MAacCHBe INEDBBIN 3JeMeHT HMeeT caMmoe
MAJTEHbKOE 3HAYeHWe, a 3HaueHWe KaKIOTo CIeAyIOIlero sjeMeHTa He
MEHBIIIE 3HAYEHHUS NPEeAbIAYIIEro sJeMeHTa, Ha3bIBaloT HeyOBIBAIOIIUM.

Ilopsamok, mIpH KOTOPOM B MaccHBE IIEDBBIM 3JIeMEHT HMMeeT caMoe
OoJIBIIIOE 3HAUEHME, A B3HAUEHWEe KAaXKJIOI0 CJeAYIOIIero sJieMeHTa He
fosblre 3HAYEHHs IPEAbIIYINEero dJeMeHTa, HAa3hIBAIOT HEeBO3PaCTAIOILIM.

Ilens COPTUPOBKM — YCKOPHUTHL IOCJHEAYIOIHI IOHCK 3JIeMEeHTOB,
T. K. HY’KHBII BIIEMEHT JIerde HCKATh B YIOPAJOYEHHOM MAacCHBe.

Paccmorpum M npoaHaaM3upyeM HECKOJIbKO AJITOPHTMOB CODPTH-
POBKH [Jif DemIeHHs cjienyiomieil sazauu. JlaH ogHOMeDHEIH MaccHUB
measlx uucesn. TpeGyercA OTCOPTUPOBATH €ro Tak, 4To0bl Bce 3je-
MEeHTBI OBIJIM PACHOJIOMKEHBI B HOpsake HeyOwrBaumuaA: ali] <= ali + 1].

OfMeHHAA COPTHPOBKA METOIOM «IIy3bIPBKA»

CBoé HasBaHHWe AJITOPUTM IOJYYHJ Onarojapsi cleAyolmei acco-
[UAAH: €CIH COPTHPOBATE STHUM AATOPHUTMOM MACCHUB 110 HeyObIBa-
HHIO, TO MAKCHMAJBHBIA 9JIEMEHT «TOHET», & <«JETKHe» 3JIeMEeHTEI
MOAHUMAIOTCSA HA OJHY IO3WIHI0 K HAYAJy MacCcHBa Ha KamJOM IIare
aJropuTM™Ma.

Ilyets n — KOJIMYECTBO 3JIeMEHTOB B HEYIODSAJOYEeHHOM MACCHBE.

1. IlomecTuM Ha MecTO n-ro ajemeHTa (a[n]) HambGonpImHii 3IeMEeHT
maccuBa. s arToro:

1) monmoxum i = 1;

2) moxa He oOpabGoTaHa moOCJeNHASA Iapa dJ€MeHTOB, T. e. (n — 1)-i

U n-# 3JIEMEHTBI:

® cpaBHUBaeM i-if u (i + 1)-if sIeMeHTEI MAacCHBA;

* ecau afi] > a[i + 1] (pieMeHTH PACHOJOXKEHEI He IO IOPALN-
KY), TO MEHsieM 3JIEMEeHTBI MeCTaMu;

° IIepexomuM K CJAeNVIOINeH mape 2JIEeMeHTOB, CABMHYBIIMCH Ha
ONWH 2JIEMEHT BIIPAaBO.

2. IloBropaeM nyHKT 1, KaKablii pasd yMeHbIIad pPa3MepPHOCTb He-
VIIOPAZOYEHHOIO0 MaccuBa Ha 1, [0 Tex mop, moxka He Oymer 06-
paboraH MacCHMB M3 OJHOM maphl aJeMeHTOB (TakuM obpasoMm, Ha
k-M mpocMmoTpe OyAyT CPaBHHMBATLCHA NepBbie (12 — k) 2JIeMEeHTOB CO
CBOMMH COCENSAMH CIIpaBa).
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Ilpumep 11. Ects maccus: 5 4 3 2 1. Ha npumepe sToro mMaccusa
OOACYUTAEM KOJIMYeCTBO 3JEeMEHTAPHBIX AeHCTBHH B BBIYHCIUTEILHOM
poiecce ajJrOpHTMa COPTHDPOBKH METOAOM «IY3LIPBKA»:

* 1-a mrepauus: 4 3 2 1 5 (4 cpaBuenus, 4 o6MeHa);
® 2-a ureparusa: 3 2 1 4 5 (3 cpaBHenus, 3 obmeHna);
® 3-a urepanua: 2 1 3 4 5 (2 cpaBHeHHA, 2 o6MeHa);
* 4-a1 urepanua: 1 2 3 4 5 (1 cpasuenue, 1 o6meH).

Anropurm 3akoHUMJ pabory. Beuto caenamo 10 cpaBHeHuwii u
10 obmenoB (4 + 3+ 2 + 1).

ITOT aJrOPUTM JIETKO 3alOMHHAETCH, HO Ha TIPAKTHKE OH HCIIOJb-
3yeTcA [OCTATOYHO pPeJKO H3-3a KBAAPATHYHOM CJIOMKHOCTH, O3HAYAIO-
e, 4To B OGINEM cilyyae KOJHMYIECTBO BBINOJHEHHBIX CPAaBHEHWI M
06MEeHOB COIIOCTABUMO C 7112, THe 1 — KOJHYECTBO HJIEMEHTOB MACCHBA.

MonbiTaTeck CaMOCTOATENbHO 3ANPOrpPaMMUPOBaTh anropuTM COpPTU-
POBKM METOLOM «My3bIpbKa».

CopTupoBka BhIGOpOM

CoprupoBka BrIGOpOM (B HOpsAAKe HEYOLIBAHMA) OCYIIECTBIISETCS
cJeAyomuM o0pasom:

1) B maccuBe BhIOMpaeTcd MHHUMAJBLHBIH 3JI€MEHT;

2) MUHMMAJIbHBIA M NEePBBIA BJIE€MEHTHI MEHSIOTCA MeCTaMH (IIepBbIif
3JIEMEHT CUUTAETCS OTCOPTHPOBAHHBIM);

3) B HEOTCOPTHPOBAHHOII YaCTH MacCCHBA CHOBA BBIOMpaeTcs MUHH-
MaJbHBIA B3JIEMEHT X MeHAeTCA MeCTaMH C MEePBLIM HEOTCOPTHUPO-
BAHHBIM 2JIEMEHTOM MAaCCHBA;

4) meficTBHsA, ONHMCAHHBIE B NYHKTE 3, IOBTOPAIOTCA C HEOTCOPTHPO-
BaHHBIMH 3JIeMEHTaMM MAaCCHBA [0 TeX IIOp, II0OKA He ocTaHeTcd
OOWH HEOTCOPTHPOBAHHBIH dJeMeHT (ero 3uHaueHme OyneT MaKCH-
MAaJIBHBIM).

IIpumep 12. Ecte maccus: 5 4 3 2 1.

1-a urepanus: 1 4 3 2 5 (4 cpasHenusa, 1 obmen).

2-a urepanua: 1 2 3 4 5 (3 cpasuenus, 1 obmen).

3-a mrepanus: 1 2 3 4 5 (2 cpaBHenusa, 0 o6MeHOB).

4-a urepanusa: 1 2 3 4 5 (1 cpasuenue, 0 oGMeHOB).

B ofmem ciyyae aaropuTM COPTHPOBKH BbBIGOPOM HMMeeT KBaapa-
THYHYIO CJIO0HOCTE OTHOCHUTEJBHO OIepalydii CpaBHEHUA U JIMHEIi-
HYIO0 CIIOMHOCTh OTHOCHTEJLHO OIepanuil 00MeHOB. 3TOT AJITOPHUTM
mejaecoo0pasHo OPHUMEHATH, KOrja onepanusa o0MeHa Hal aJeMeHTaMuU
MaccuBa OCO0EHHO TPYyAOE€MKa (HampuMmep, €CIH 3JIeMEeHTOM MAacCHBa
ABJIAETCA 3aIHMCh ¢ OOJBINMM YHCJIOM IIOJIEH).
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IlpuBeném (parmMeHT MOpPOrpaMMbl, PeaJH3yIoOmeill ONMCAHHBLIA
BBIIIIE AJTOPUTM:
for i:=1 to n-1 do
begin
imin:=i;
for j:=i+l to n do
if a[jl<alimin] then imin:=j;
per:=ali];

ali]l:=al[imin];
alimin] :=per;
end;

3anuiinMTe MONHBLIA TEKCT Nporpammbl U BbINOAHUTE €€ Ha KOMMblTepe
ONs paccMOTPEHHOrO BbllIE MaccuBa.

CAMOE [IJIABHOE

W3 s1eMeHTOB HpPOCTHIX THUOOB B #A3bike Pascal MoxHO obpaso-
BBIBATH COCTABHBIE THIBI JAHHBLIX (CTPYKTYpHI AaHHEBEIX). IIpmMepom
TAKHUX CTPYKTYP SABJIAIOTCA OSHOMEPHEIE MACCHBBHI.

Maccus B sseike Pascal — 310 HaAGOp OJHOTHIHEBIX AAHHBIX, IPH-
4éM KOJWYEeCTBO ITHX JaHHBIX (DUKCHPOBAHO M oOIpefendeTcda IIPH
OIMHMCAHMYA MAaccuBa. Bce mepeMeHHBIE, BXOAAIIME B MacCHB, HMEIOT
OOHO ¥ TO Ke MMA — HMSA MACCHBA, & Pa3JIMYalTCs OHH II0 HHIEK-
cy — HoMmepy (MecTy) B MaccHBe.

Ilepen McIONb30BAHHEM B IPOrpaMMe MACCHB JOJIKEH OBITH OIIN-
caH, T. €. JOJIKHO OBITh YKa3aHO MMs MaCCHBa, KOJHUUIECTBO 3JIeMeH-
TOB MACCHBA M HX THI. 9TO HEOOXOAMMO IJs TOTO, YTOOBI BBIAEJHUTH
B IIaMATHU IIOJ, MAcCHB OJIOK sideeK HYYKHOTO THIIA.

Yamme Bcero maccuB obpabareiBaercsa B nukJe for. Ho npu paGorte
C MacCHMBAMHM MOJKHO HMCIIOJB30BATHL W APYTHE IHKJBI.

K TunoseIM samauaM o00paboTKH OJHOMEDHBIX MAaCCHBOB, peniae-
MBIM B IIPOIECCEe HX OJHOKPATHOIO IPOCMOTPA, OTHOCATCH:

® 3aZlauy MOMCKA dJIeMeHTa C 3aJaHHBIMM CBOHCTBAMM, B TOM UHCJe
MAKCHMYMOB M MHHHMYMOB;
® IIPOBEPKA COOTBETCTBMS AJIEMEHTOB MACCHBA HEKOTOPOMY YCIOBHIO

(DmomcYéT KOJAMYEecTBAa WM CYMMBI DIIEMEHTOB, YAOBJIETBODSIOIINX

HEKOTOPOMY VCJIOBHIO; IIPOBEPKA COOTBETCTBHS BCEX 3SJIE€MEHTOB

MaccHBa HEKOTOPOMY VYCJOBHIO; ITPOBEPKa MaccuMBa Ha yIopdAlo-

YeHHOCTb ¥ JAp.);

® 3agayW Ha yJaJIeHWe W BCTABKY SJIEMEHTOB MAaCCHBA;
* 3aJauyd HA IIEPECTAHOBKY BCeX SJIEMEHTOB MaccHBa B o0paTHOM

nopsAgKe U T. 1.

L
e,
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CoprupoBka — ofuWH u3 HauboJiee PACIPOCTPAHEHHBEIX IPOLECCOB
COBpeMeHHOH 00paboTku nauubiXx. Ilox cOpTHPOBKOI (ymopsamoueHMeM)
MacCHBa IOHHMAaIOT Iepepaclpejie/ieHde 3HAYEHHN ero aJIeMeHTOB B

HEKOTOPOM OINpPeJeJIEHHOM IIOPALKE.

L2

1.

2

o 3

.

Bonpocbl  3apaHus

IIpuBesuTe npuMephl 3ajad IIOMCKA HHPOPMAODHWH B OOJIBINKX
MacCcHBaX JaHHBIX.

Ilouemy BasxHO yMeThH pelIaTh 3aJadl, CBA3aHHLIE ¢ 00paboTKOIi
MAacCHBOB, IYTEM OJHOKDATHOTO HPOCMOTPA MaccuBa?
IIporpaMMucT Hamwcall NIpPOrpaMMy CYMMHDOBAHHS 3JeMeHTOB
MacCHBa, HO JOIYCTHI B Hell Omubky.

Program summa;
const n=10;
var a: array [l..n] of integer; s, 1: integer;
begin
s:=0;
for i:=1 to n do
begin
readln(ali]);
s:=s+i
end;
writeln('s="', s)
end.

1) Yro monyuuTcsa B pes3yJIbTATE BBIMOJHEHWUS 3TOW IIPOrPAMMEL,
eclId B KayecTBe 3JIEMEHTOB MaccHuBa BBecTu uwmcnaa: 1, —2, 3,
-4, 5, -6, 7, -8, 9, -107?

2) IlpuaymaiiTe mpUMep TAKOro MaccuBa, o0paGoTKa KOTOPOTO C
TIOMOIIBI) 3TOH NpPOrpaMMbl TIPUBOAWIA OBl K IIPABUJIBHOMY
pesyabTaTy.

3) Haiigure ommOKy, OONYIIEHHYIO IIPOrPaAMMMCTOM.

. IIporpaMMucT HamHcaja OPOTPAMMY HAXOMXKIEHUA IIPOUSBEIEHUS

9JIeMeHTOB MAaCCHBa, HO JONMYCTHUJ B HEH OIIHOKY.

Program proizv;
const n=10;
var a: array [l..n] of integer; p, i: integer;
begin
p:=0;
for i:=1 to n do
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begin
readln(alil);
p:=p*ali]
end;
writeln('p=', p)'
end.

1) Yro moayduTess B Pe3yJAbTATE BBINOJHEHHS TOH IIPOrpaMMEL,
ecay B KadecTBe 2JIEMEHTOB MaccHUBa BBecTH umeaa: 1, —2, 3,

-4, 5, -6, 7, -8, 9, -10?

2) IlpuaymaiiTe mpuMep TaKoro Maccupa, o0paboTKEa KOTOPOI'O C
IIOMOIIBIO 2TOH IIPOrpaMMbl MIPHUBOAMAA OBl K IIPABHIBLHOMY
pesyIbTaTy.

3) Haiigutre ommbKy, AONYIIEHHYIO ITPOrPAMMMCTOM.

. Ha 6soK-cxeme mpeAcTaBJeH AJTOPHUTM OJHOBPEMEHHOI'O IIOMCKAa

MaKCHMAJIbHOIO ¥ MHHHMAJLHOI'O 3HAUEHHH 271eMeHTOB MaCCHBA:

max:=a[1]
min:=a[1]

min :=ali]

Pea_nnayﬁ're 9TOT aJaropMTM Ha A3bIKe IIPOTPaMMHPOBAHHA H BBI-
MOJIHUTE TPOTPaMMy AJA MaccuBa W3 3agaHusa 6.

17
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o 6. VimeeTcss OHOMEDHBII IEJOYNCICHHBIA MACCHB M3 CeMHU 3JIeMeH-
TOB:
i 1 2 3 4 5 6 5
ali] 10 12 5 8 4 15 20

Kakum Oyzner pesyiabTarT npeolpasoBaHMs MaccHBa IO CIeYIO-
IIeMy AJITOPUTMY?
for i:=k+1 to n do
ali-1):=a[i];
7. UMeercss n1u pasHHUIA MeXKAY ONepallusiMM BCTABKHM B MACCHB

JIEMEHTa Ha MECTO ¢ MHJeKCOM £ M 3aMeHBI 3HAUEHHUS 3JIeMeH-
Ta MaccuBa ¢ uHAexkcoMm k? OGocHyiiTe CBOH OTBET.

o 8. UmeeTrcsa OOHOMEPHBINA IEJOYMCJIEHHBIA MACCHB M3 CEMH 3JIeMEH-
TOB:
i 1 2 3 4 5 6 7
ali] 10 12 5 8 4 15 20

Kakum Oyzmer peaynbTar npeoOpasoBaHHMsA MACCHBA 110 CIIELYIO-
meMy ajaropuTMmy?

for i:=1 to n div 2 do
begin
r:=al[il;
afi]l:=a[n-i+1];
aln-i+l]:=r
end;

9. Jlana mporpamma:

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:=a(2];
for i:=2 to n do
if al[i]>maxl
then begin max2:=maxl; maxl:=a[i]; end
else if ali]l>max2 then maxZ:=a[i];
writeln('maxl=', maxl, ', max2=', max2);
end.
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Yr0 MHOJYUYHTCH B pe3yAbTaTe BBLIIIOJHEHUS BTOH IPOrPaMMbI?
Kakyo samauy pelraer sTa mporpamMma?
10. [lano mHaTypanbHOe AecaTHyHoe yuciao n <= 32 000. Hanwumure
nporpaMmy, B KOTOPOIi:
1) m3 mmdp aAaHHOrO uMcaa (HOPMHPYETCA OAHOMEPHBIH IIeJIo-
YHCJIEHHBIHI MacCHB;
2) ompepmesisitoTesi HAWMOOJBINIAS W HaAWMeHbINAdA IUMPBI AaHHOTO
upcaa;
3) HaxomATCA CyMMa H IOpousBefeHye HUMp, oOpasyrolmux maH-
HO€ YHCJIIO.
11. TpebyeTcsi yHOpPAAOYMUTH II0 Becy B NOPAAKe HeyObIBAHHA 1 He-
IpO3pauHbIX OaHOK C YaeM, MMes B CBOEM DACIOPAXKEHHH TOJIb-
KO 4YallledHble BeChl 6e3 rupb. ONHINUTE BO3MOMKHBIH aJITOPUTM
pellleHHs 9TOM 3ajaydyH.

§ 9

CTpyKTypHOEe nporpammMuvpoBaHue

9.1. Obwee npeacrassieHne
O CTPYKTYPHOM nporpamMMuvpoBaHuM

IlporpaMMupoBaHHe Kak poj 3aHATUH U cdepa IeATeIbHOCTH
HWHTEHCHBHO Pa3BUBAETCA CO BTOPOM IIOJIOBMHBI IIPOIIIOr0 BeKa. 3a
5T0 BpeMs CJIOMKHJINCL OIpeAe/éHHBIE TeXHOJOIHH, CIIOCOOCTBYIOLIHE
IOBBIMIEHHUI0 TPOU3BOAMTEIBHOCTH TPYAAa NIPOTPAMMMCTOB, B TOM
YpcJie COKPAIEHUI0 4YHCiaa OINHOOK, YIOPOIIEeHHI0 OTJIafKH, MOLH-
GHUKAIMN ¥ COIPOBOMKAEHUA HporpaMmHoro obecnedeHus. OcobeHHO
3TO BaXXHO IpH pazpaboTKe OOJBIIUX U CJHOMKHBIX NPOrPAMMHBIX
KOMILJIEKCOB, OCYIIECTBJISAEMOM YCHJIMAMHU IeJbIX KOJJIEeKTHBOB IIPO-
TPaAMMHMCTOB.

OpHa W3 TAKHUX TEXHOJOTHH — CTPYKTYPHOE IIPOTrpPaMMHPOBa-
HHe — ObLIa paspaboTaHa eié B Hauvajge 70-X rOZOB HPOIILJIOTO BeKa
U CBA3aHA C MMEHEM BBIJAKINErocs HUAEPJAHACKOTO YYeHOro Jacrepa
Heiikerper (1930-2002).

CTpyKTypHO€ nporpaMmMmuvpoBaHMe — TexHonorusa paspaboTku npo- 0
rpammHoro obecneyeHus, B OCHOBE KOTOPOW JNEXWUT npeancrasneHve
nporpamMmel B BUAE WEPAPXMYECKOW CTPYKTYPbl NOMMYECKW LeNnoCTHbIX

dparmMeHToB (BNOKOB).




Maea 2. AnroputMmbl n NnporpaMmMmupoBaHue

IlepeurciuM HEKOTOPbIE NPHHIMNELI CTPYKTYPHOTO IIPOTPAMMMPO-
BaHHA.

1. Jliobass mporpaMMa CTPOMTCS M3 TPEX 0A30BBIX YIIPABISIOIIHX
KOHCTDYKIHIH: MOCIe/[0BATE/IbHOCTE, BETBJIEHHE, IIUKJI.

2. B mporpamme 0as3oBble YHpPaBAAKNIINE KOHCTPYKIUHM MOTYT OBITEH
BJIO}KEHBI [IDYT B Apyra IIPOM3BOJbLHBIM 00pasoM.

3. IloBropaAloniuecs @parMeHTsHl OpPOrpaMMbl MOYKHO O(OPMHUTH B
BH/Je nojanporpaMMm (mpouenyp u dyHKiui). B Bume mommporpamm
MOYHO O(OPMHUTE JIOTHYECKH [EeJOCTHBIE (hparMeHTEl IPOTPAMMBI,
nasKe ecJH OHH HEe IOBTOPSIOTCH.

4. Bce mepeuncieHHbIE KOHCTPYKIIUM AOJKHBI UMETh OIWH BXOI U

OAUMH BBIXOJ.

PaspaboTka mnporpaMMbl BeAETCH MOIIATOBO, METOAOM «CBEpPXY

BHH3».

(<13

O merose paspalOTKH AJrOPUTMA «CBEPXY BHH3» BBl NOJYUHIN
npejacTaBjieHHe B Kypce MHGOOPMATHKH OCHOBHOH IIKoJkl. HamoMuHuM
€ro KJIIOUEeBble MOMEHTBHI Ha IIpEMepe paspaboTKU HEKOTOpPOH IIpo-
rpaMMBEI.

Crauasa mummeTcs KOPOTKHHM TEKCT OCHOBHOH IpOrpaMMEI. B Heili
BMECTO KajKI0Tr0 JIOTWYECKH IeJOCTHOTO ()parMeHTa BCTABJSIETCHA BhI-
30B IOAMNPOTrpPaMMBI, KOTOpas OyZeT BBINOIHATEL 9TOT (dparmMedHT. Bme-
CTO HACTOAIMX, paboTaloIuX, HOANPOrpaAMM B HPOTPAMMY BCTABJIA-
I0TCA TAaK HasblBaeMble 3aryylnku. Kak mpaBuiio, OHU YIOBJIETBOPAIOT
TpeboBaEUAM HHTepdelica saMeHaeMoro ¢parMeHdTa, HO He BBIIIOJHSA-
0T ero QyHKIIWHA.

Ha cnexgyromem 1mare cieayer yOeAMTBCS, YTO IIOAIPOTPAMMEL
BBLIBLIBAIOTCA B IPAaBUJBLHOM TOCJEI0BATENBHOCTH, T. €. BepHAa 00Imas
CTPYKTYpa IpOrpaMMbl.

ITocne aTOT0 HMOAHIPOrPAMMEBI-3ArIVIIKH IIOCIAEJOBATENbHO 3aMEH-
I0TCA HA NOJHODYHKIIMOHAJIBHEIE, IIPUYEM paspaboTka KaMIo# Ion-
IporpaMMbl BeJ€TCA TeM Ke MeTOAOM, UTO ¥ OCHOBHOM HPOrpPaMMEI.
Ha wasxgom arame mpoBepseTrcs, UTO yiKe CO3ZAHHAS MporpaMma Iipa-
BHJIbBHO pafoTaeT MO OTHOLIEHHMIO K MOAIpOrpaMMaM 0oJee HHUIKOTO
VPOBHA.

PaspaGorka sakaHdWBaeTcsa TOTA, KOTQAa HU HA OLHOM YDOBHE He
OCTaHeTCsA HM OAHOHM 3araymku. [lomydeHHas IporpaMMa IIPOBEPAETCHA
M OTJIa’KUBaeTCH.

Taxasa mocnenoBaTeNBHOCTH NapAHTHPYET, YTO Ha KajKJOM aTale
paspaboTKH mporpaMMucTt GyAeT WMeTh Aejo ¢ OG0O3DHMBIM W IIOHAT-
HBIM €My MHOKecTBOM (hparMeHTOB, OCO3HaBad, UTO 00Imas CTPYKTypa
Bcex 0OoJiee BBICOKHX YDPOBHEH IpPOrpaMMbl BepHA.
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9.2. BcnomMmorartesibHblA anroputm

Ipumvep 1. Ilpumenum  MeTOX J
«CBepXy BHH3» [ pa3paboTKH airo-
pUTMa HaXO0KAeHUA IepuMerpa Tpe-
VTrOJBLHHUKA, B3aJaHHOT0 KOOPAWHATAMK
CBOMX BepIIUH.

IIyers XA, XB, YA, YB, XC,
YC — KoopAWHATBHI BEPIIHH TPEyIroJib-
aurka ABC. Ero nepumerp — cyMMa
nnus orpeskoB AB, BC u AC. -

M3 Kypca reoMeTpMHM BaM H3BeCTHAa
dopmysa ANA BHIYMCAEHHA AJWHBI OT-  puc, 2.11. Orpesok AB
peska AB 1m0 KOOpAHHATAM €ro KOHIIOB
(puc. 2.11):

B(xg: ¥g)

d=y(XA-XB)*+(YA-YB)*.

IeiicTBHA [0 BHIYHCIEHHIO JJHMHBI OTPE3Ka IPEACTaBIAIOT coboit
JIOTHYECKH IeJOCTHBIN (DparMeHT, KOTOPHIH IesecoobpasHO OGOPMHTH
B BHAE BCIOMOTraTeJLHOTO aJIropuTMa.

BcnomoraTtenbHblii anroputmM — 3T0 a/ITOPUTM, UEMKOM MUCNoNb3ye-
Mbli B COCTaee Opyroro anroputma.

Ha pucynke 2.12 npezacraBieHBI:

1) 60K-cXeMa aJropuTMa BBIYHCJEHHs IIepEMeTpa TPeyrojib-
HUKA, IPeAIOoJaraioinas BHI30B BCIOMOTraTe/bHOTO AaJIropurMa
OTpesoK;

2) 6ioK-cxemMa BcrmomorareiasHoro ajnropurma OTpesok.

IIpm BBI3OBE BCIIOMOTATEJIBHOTO AJITOPUTMA YKASBIBAIOTCHA ero Ia-
paMeTphl (BXOJAHBIE AaHHBIe M pesynbTaTel). [lapamMerpamMm BCIOMO-
ratrenbHOro asropurva OTpesox aBjAOTCA BemmumHbl X1, Y1, X2,
Y2, D. 9to dopMaibHble HNapaMeTpbl, OHM HCHOJB3YIOTCA NPU OIIH-
caauy ajroputrma. IIpy KOHKpPeTHOM OOpalleHUH K BCIOMOTaTe/JbHO-
My ajaropurmy GopMaiabHBIE IapaMeTpbl 3aMeHAHTCHA (harTHIeCKUMH
mapaMerpaMu, T. €. MMEHHO TeMu BeIWYMHAMM, JJIA KOTOPHIX Oynaer
HCIOJIHeH BCIOMOTATENBbHBLIM AJTOPHTM. THIBI, KOJMYECTBO W IIOPHA-
oK ciaefoBaHusdA (QOPMANBHEIX KM (AKTHUYECKHX IIapaMeTpPOB NOJMKHBI
COBIIAJATH.
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Puc. 2.12. Anropur™ BBIYHC/IeHHS mepuMeTpa TPeyrolbHHWKA M BCIOMOTa-
TeAbHBIH anropurMm OTpesok

ROM&H,I[& BBI30OBa BCIIOMOT'aTeJILHOI'O AJITOPHUTMA HMCIIOJHSAETCHA CJie-

Ha4ano Nepumetp

XA, XB, XC,
YA, YB, YC
|

OTpesok
(XA, YA, XB, YB, D)

D :=SQRT((X1 - X2)"2+ (Y1 - Y2)12)

I

P=D

OTpesok
(XB, YB, XC, YC, D)

Pi=pP+D

|

Otpesok
(XB, YC, XA, YA, D)

P:=P+D

Koneu,

OYIOIUM 00pasoMm:

1) dbopmanbHEIE BXOAHBIe JaHHEIE BCIIOMOTrATEILHOTO ajaropuTMa 3a-
MEHAKTCHA 3HAYeHUAMM (PaKTHYeCKMX BXOAHBIX NAHHEBIX, VKa3aH-
HBIX B KOMAaH/le BbI30BA BCIOMOTATEJIBHOI'O AJTOPHTMA;

2) nna 3aJaHHBIX BXOJHBLIX MAHHEBIX HCIIOJHIIOTCH KOMAaH/lbl BCIIO-
MOraTeJIbHOT0 AJIMOPUTMA;

3) mosyveHHbIe Pe3yJbTATHl IPUCBAMBAIOTCA IEPEMEHHBIM ¢ MMEHAMH
(haxTHYECKHX pPe3yIbTATOB;

4) ocyiecTBIAETCA IEPeXo] K cAeAyIONlell KOMAHAEe OCHOBHOTO AJ-

TOPHTMA.
0 Kakum Gynet pesynstar paboTel anroputma Mpy CREnylowWwmX WCXOOHbLIX
haHHbix: XA=1, XB=2, XC=3, YA=1, YB=3, YC=1.

KoHeu,
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9.3. PekypCcuBHbIE anropuTMbl

ANrOpWTM HA3blBAETCHA PEKYPCMBHBIM, €CNW Ha KakoMm-nnbo ware OH
NpPAMO MNM KOCBEHHO obpallaetca cam k cebe.

Ilpumep 2. Kax wussecTHO, (axTopHasn HATYPaJbHOro 4HCIA 7
onpezessercs caepyomum obpasom: nl=1:2+3 - ... n; 0! cauraerca
pasabiM eguuHuIe (0! = 1).

Muaye 5TO MOMKHO 3anucaTh Tak:

N

F(n)=1 upu n<1;
F(ny=F(n—-1)'n nmpu n> 1.

B ompemenenus GaxTopumana yepes PEKYPCHIO MMeeTcs YCI0BHUe
n <1, NpyM JOCTHMKEHHHM KOTOPOTO BEI30B DPEKYPCHH MPEKpaliaercd.

B pekypcvBHOM OMnpeaeneHuy AOO0/DKHO MpUCYTCTBOBATL OrpaHvqeHve
(rpaHuyHOE YCNoBME), MPW BbIXOOE HA KOTOpOe AaibHenwas MHUuMauus
peKypcuBHbIX 0OpalleHnid npekpallaeTcs.

Ilpumep 3. Ompepenum Gysknuoo S(n), BBIYHCIAIIYIO CyMMY
nudp B 3aaHHOM HATYPaIbHOM YMCJe !

N &

S(n)=n opu n < 10;
S(n) = S(n div 10) + n mod 10 npu n = 10.

CamocTosTensHo onpegenute dyHkuuio K(n), koTopas BO3BpallaeT Ko-
An4ecTBo uMdpP 3a[0aHHOro HaTypasibHOro 4ucna n.

IIpumep 4. AJIroput™m BHIYHCIeHHMs 3HaveHua (yuxuuu F(n), rae
n — HaTypaJbHOE YHCJIO, 3afaH CJAeJYION[MMH COOTHOLIeHHAMM:

F(n)=1 npu n < 2;
F(n)=F(n-1)+3-F(n—2) upu n > 2.

B\

Tpebyercs BHIACHATH, 4eMy paBHO 3HaueHue (ymxmum F(T7).
ITIo ycaosuio, F(1) = F(2) = 1.

F(8)=F(2)+3-F(1)=1+38-1=4.
F4)=F@B3)+3-F(2)=4+3-1=T1.
F(5)=F(4)+3-F8)=7+3-4=19.

F(6)=F(5) +3-F(4) =19+ 8- 7 = 40.
F(7)=F(6)+3-F(5)=40 + 319 = 97.
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ITopoOHbIE BEIYMCIEHUA MOYKHO NPOBOLHUTH B yMe, a UX peayJib-
TaThl (UKCHpPOBATE B Tabuauie:

n 1 2 3 4 5 6 7
F(n) 1 4 T 19 40 97

Ilpumep 5. Hcmonnurens Ilmioc wmmeer
CJHENYIOUIYIO CHCTEMY KOMAHI: 20 ]

1) npubass 1;
2) npubass 2;
3) npudass 4.

C nmoMomibi0 mepBoii M3 HHUX HCIOJIHU-

TeJIb YBeJIUYMBAeT UHCJI0 Ha 3KpaHe Ha 1,

C IOMOLUBIO BTOPO — Ha 2, ¢ NOMON[BI0 TpeTheil — mHa 4. ITpo-
rpamma ana ucnonHuTens Ilnoc — aTo mociefoBaTeLHOCTE KOMAHL.
BeIsiCHMM, CKOJMBKO PasHBIX IPOrpaMM, Npeodpasyromux uuciao 20 B
uncao 30, MOMKHO COCTABHTEL AJIA HTOTO HCIOJTHUTENS.

KosmuecTso mporpamMm, ¢ mOMOIIBI0 KOTODBIX MOMKHO MOJYYHTE
HEKOTOpoe 4YHcIo n, Oyaem paccmarpusBaTh Kak (GyHRnuio K(n).

Yucmo, meHbmee 20, Tpu 3aflaHHBIX HAYAIBHBIX YCJIOBUAX U CH-
cTeMe KOMaHJ ucmoJHHTeds llnoc momyumts HeBozmoixHO. Ciaemosa-
TeabpHO, Ipu n < 20 K(n) = 0.

Ona Havansworo umena 20 KOJAHYECTBO mporpamMM paBHO 1:
CYLIECTBYeT TOJbKO OJHA IIycTad NPOrpaMMa, He cojep:Kamias Hu
omHOU KomaHzabl. Mosxem samucare: K(n) =1 mpu n = 20.

Jio6oe umeno n > 20 moxeT ObITH IOJYyUYEeHO M3 uymcesa 71 — 1,
n—2wun-4 ogHol M3 TPEX KOMAaHI, BXOOAIKAX B CHCTEMY KOMAaH/
HCHOJHUTENsA — «Opubasb 1», «mpmbaBs 2» U «nOpmbaBe 4» coor-
BeTcTBeHHO. IIpM 5TOM KakJasd IporpamMma MNOJTydYeHHS M3 MCXOLHO-
ro 4qucnaa uucen n—1, n -2 u n — 4 yaIMHUTCA HAa OJHY KOMAaHIY
u Oyzer nmpusoauTe K umucay n. CuaegosartensHo, K(n) = K(n — 1) +
+ K(n — 2) + K(n - 4).

3anuimeM Bce COOTHOLIEHHHA, Oupejensoomue dyuxmmio K(n):

K(n) =0 opu n < 20;

K(n)=1 opu n = 20;

KE(n)=Kn-1)+ KE(n - 2) + K(n — 4) upu n > 20.

3amnoJHUM 1O 2TOHM Gopmyse TabaMmy AJA BCeX SHAYEHHH 7 OT
20 nmo 30:

n 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 30

K(n) i 1 | 2 3 6 10 | 18 | 31 | 55 | 96 169
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WMrax, cyuecrsyer 169 pasimyHbBIX OPOrpaMM, C MOMOINBIO KO-
TOpBIX HemomHuTenb Ilatoc Mosker mpeoGpasosarh yucio 20 B 30.

NioBoii 0BBLEKT, KOTOPbLIA YaCTUYHO ONpeaenseTcs 4Yepes camoro cebs, Q
HA3bIBAETCS PEKYPCUMBHBIM. Hac okpyXaeT MHOXECTBO PeKyPCUBHbIX
o6bekToB. MNpuBEeOEM NPUMEPLI TONLKO HEKOTOPbLIX U3 HUX.

1. Marpélwka — pycckas [epessHHas wrpylika B Buae pPacnucHon
KyKSlbl, BHYTPU KOTOPOIA HAxoAsTCsl NOAOOHbIE el KyKibl MeHbLIero
pasmepa.

2. [lea 3epkana, NocTaBNeHHbIE Apyr HanpoTWB Apyra, — B Hux obpa-
3YIOTCA ABa KOPUAOPa W3 3aTyxalolmx OTpakeHuid. JTo, Hanpumep,
MOXHO Habnopate B CNasbHOM XENe3HOAOPOXHOM BaroHe.

3. MpuMepoM PEKYPCUBHOM CTPYKTYPbl ABJSETCA 3ameqarefbHOe CTW-
xoTBopeHue P. BepHca «[om, KOTOpbIA noctpoun [xek» B NepeBoe

C. MapLaka.
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4. PekypCUBHYIO NMpUpoay WMEIOT reoMeTpuHeckue dpakransl. Ha pwu-
CYHKE MpeacTaBfeHo NoCTPOeHWe OOHOro M3 reoMeTpuHeckux dpak-
Tanos — TpeyronbHUka CepnuHckoro. YTtobbl ero nony4ymts, HYXHO
B3fiTb PABHOCTOPOHHWIA TPEYroNbHUK C BHYTPEHHEW o6nacTbio, npose-
CTW B HEM CpeAHVe NIMHUWM WU «BbIKWHYTb» LEHTPANbHBIA U3 HYeTbipEx
06pa3s0BaBLUNXCA ManeHbKMX TPeyrofbHUKOB. Jlanblue aTv Xe OeiicT-
BWA HYXHO NOBTOPUTb C KaXKAbIM W3 OCTABLUMXCA TPEX TPEyrosbHUKOB,
UT A

A L L 6

9.4. 3anucek BCNoMoOrartesibHbIX ajropuTMos
Ha a3bike Pascal

3amuchk BCIOMOTATENbHBIX AATOPHTMOB B A3BIKAX HPOTPAMMMUPO-
BAHUA OCYIIECTBJIAETCA C IIOMONIBbI0 HojuporpaMm. B saseike Pascal
pas’IHyaroT /[Ba BHAA HOAIPOTPAMM: HPOUEAYPBI M (DYHKIMH.

Mpoueanypa — nognporpaMma, WMeLlas NPOU3BONLHOE KOMMYEeCTBO
BXOAHbIX M BbIXOOHLIX OAHHbLIX.

Onucanue IIpOIeAyPEl UMeeT BHI:

procedure <uMda Npouenyper> (<ONMCaHKWEe NapaMeTpPOoB—3HAUSHMI>;
var: <onmMcaHue NnapaMeTpOB-II€pPeMEeHHEIX>) ;
begin
<onepaTops>
end;

B zarosioBxke npouenypsl mociie eé MMeHH IPUBOAUTCS MepedyeHb
dopManbHBIX mapaMeTpoB M HX THUNOB. [liiA BRIZOBA HpOUENYDPHI J0-
CTATOYHO yKasaTb eé HMA CO CHHUCKOM (aKTHYECKHUX I[IapaMeTpoB.
IIpn sromM wMexzay daxTuuecKHMH W (POPMATBHBEIMHA TapamMeTpaMu
JOJKHO OBITH IIOJIHOE COOTBETCTBHE II0 KOJHWYECTBY, IODPAAKY CJemo-
BAHHUA W THUIIY.

IIpumep 6. Banmmem Ha sasbike Pascal mporpaMmy HaXOMKIAeHUA
nepHMeTpa TpPeyroJbHHKA, 3aJaHHOTO KOOpPAHWHATAMH €ro BepIuH.
BenomoraTtensHBIH aaropuTM oGOpMUM C IIOMOIIBI MPOIEAYPHI.
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program perimetr;
var xayya,xb,yb,xe,yond.pr real;
procedure otrezok(xl,yl, x2,y2: real; var d: real);
begin
d:=sqrt (sqr (x1-x2)+sqgr(yl-y2));
end;
begin
p:=0;
writeln ('Beon KOOpPOMHAT KOHIOB OTpeska:');
writeln('xa, va');
read (xa,vya):
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, yvc, xb, vk, d) ;
p:=ptd;
writeln('p=",p)

end.

BbinonHute Nporpammy Ha KOMMbOTEPE.

Mopoymaiite, kakuMm 06pazoM MOXHO MOAudUUMPOBaTL MporpamMmy,
4yTO6bl BBIYMCAATE C €& MOMOLLLID NepuMeTp N-yronbHuka. Kakum obpa-
30M MNpY PELLeHMM 3TO 3aJaqHy MOXHO WMCNONb30BaTb MaccuBbl?

DyHKUME — nognporpaMmma, UMeoLlas efuHCTBEHHbI pesynsTar, 3anu-
CblBAEMbIii B S4EIKY NamaTh, MUMS KOTOPOM COBMaagaeT C MMEHEM (yHK-
umn.

e oo

Onucanue MYHKIIUM HMeeT BH:

function <wuMma QyHKUMM> (<ONMCaHME BXOINHHX IaHHEX>) :
<TUN_QYHKUMMK>) ;
begin
<onepaTopsr>
end;

B zaronoexe (YHKIIUM IIOCJIe €€ HMMEHHW NIPHBOJAMUTCS OIMCAHUE
BXOJHBIX JAHHBIX — YKAB3LIBAeTCA NepeueHb (GopMajbHBIX IapamMerpos
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H HX TUNoB. Tam ke ykaseiBaeTca THI caMoif (YHKIHH, T. €. THUI
peayabrata. B Ooke QyHKIUM 06dA3aTeNbHO HOJKEH IPHCYTCTBOBATH
omepaTop

<mMA_ QyHKUMM> = <pe3ynbTaT>;

Has BbIZoBA (DYHKIWH JOCTATOYHO YKA3aTh €8 UMs CO CIIMCKOM
(hakTHYECKUX NapaMeTpoB B JI000M BHIDAYKEHHH, B YCJAOBHAX (mocie
cios if, while, until) mau B omeparope write riaBmOif nmporpamMMel.

IIpumep 7. 3anumem Ha aAsbike Pascal nporpaMMy HAXOMKIEHWHA
mepuMeTpa TPeYTOJAbHHKA, 3aJlaHHOT0 KOODAMHATAMH €ro BepIIHH.
BenomorartensHBINR anroputM oGOPMHM € TIOMOIIBLI0 (DYHKI[HH.

program perimetr;
var xa,ya,xb,yb,xc,yc,p: real;
function d(xl,yl, x2,vy2: real): real;

begin
d:=sqrt (sgr (x1-x2) +sqr (yl-y2)).;
end;
begin
writeln ('BBon KOOpPOMHAT KOHLOB OTpeskKa:');

writeln('xa, ya'):
read(xa,ya);
writeln('xb, yb'):
read (xb, yb) ;
writeln('xc, yc');
read (xc, yc) ;
p:=p+d(xa,ya,xb,yb)+d(xa, yva, xc, yc) +d{xc, yc, xb, yb) ;
writeln('p=',p)
end.

BbinonHute nporpamMmy Ha KOMMbIOTEPE.

Ha ocHoBe 3TOI Nporpammel HanUWKUTe GYHKUMIO, BbIYUCASIOLLYIO
naouwanb TPEyrojfibHUKa Mo UeNoYMCleHHbIM KOOPAWHATAM €ro BepLUWH.
Mcnonbayiite aTy GyHKUMIO ONS BbIMUCAEHWUS MAOWAAWN N-yrofbHUKA.,

CAMOE INABHOE

CTpyKTypHOE NpOrpaMMHPOBAHME — TEXHOJOTHA PaspaboTKH IIpo-
I'paMMHOTO OﬁeCHE"IEHHH, B OCHOBe KOTOpOﬁ JEeKHUT IpeacTraBJieHHe
OporpaMMbl B BUE MEPaAPXUYECKOH CTPYKTYDPEI JOTHYECKH NeJIOCTHBIX
(bparmenToB (0JIOKOB).
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OcHOBHBIE TIPHHOUIIBI CTPYKTYPHOIO IPOrPAMMHDOBAHUA 3aKJIIO-
YJamoTcsaA B TOM, 4YTO:

1) mobas mporpaMMa CTPOMTCA K3 TPEX 0A30BBIX YIPABIAKIIMX KOH-
CTPYKIIUH: IIOCJIEOBATEJILHOCTEL, BETBJIEHHE, I[HKJI;

2) B mporpaMMe 6asoBble YIPABAAIOIINE KOHCTPYKIMHM MOTYT OBIThH
BJIOMKEHBI APYI' B JApyra IPOU3BOJBHBIM 00pasoMm;

3) moBropsonuecsa GparMeHThl IPOrpaMMbl MOKHO O(GOPMHTL B
BHJe HIoAmporpaMMm (mpoueayp u GyHKIHIA). B BMme moamporpaMm
MOAHO O(OPMUTHL JIOTHYECKH II€JOCTHBIE (DPArMEHTHI IPOrpaMMBbI,
Jaxe eCIW OHHM He IOBTOPAIOTCH;

4) Bce mepevMCJEHHLEIE KOHCTPYKIMM OOJKHBI MMETh OJMH BXOL H
ONUH BBIXOH;

9) paspaboTKa IIPOTPAaMMBI BeHETCA IIOIIATOBO, METOLAOM <«CBEPXY
BHHU3»,

BemomoraTenbHBIN ANrOpuTM — 3TO AJNTOPHTM, LEJIHKOM HCIOIb-
3yeMBIl B cocTaBe APYroro aJaropuTMA.

AnropuT™M Ha3bIBAETCA PEKYPCUBHBIM, €CIM Ha KakoM-iubo Imare
OH IpAMO HJIXA KOCBeHHO oOpammaercsa cam K ceGe.

3anuchk BCIOMOI'ATeJIbHBIX AJTOPUTMOB B S3BIKaX IIPOrpaMMHPO-
BaAHUA OCYNIECTBJAETCA C IOMOLILI0 HojanporpamMMm. B sswmixke Pascal
PasnuualT ABa BHAA MOAIPOrPAMM: IPOLEAYPH U (DYHKIIHH.

Bonpocbkl u 3apaHus

1. B uém 3akJO4YaeTca CYIIHOCTh CTPYKTYDPHOTO IIPOrPAMMHPOBA-
Hua? Kakwe mpeMMyInecTsa obecrieumBaeT aTa TeXHOJIOTHA?

Kaxoit agropurm HasweIBaeTCH BCIIOMOTATENIbHBLIM?

BeromEMTE, B UEM COCTOMT CyTh MeTo[a IIOCJeN0BATEIbLHO-
ro mocTpoeHus (yrouHeHus) aaroputMma. Kak oH HasbIBaeTcs
uHaue?

4. OnumuTe OCHOBHBIE IIATM paspaboTKH IPOTPAMMBI  METOLOM
«CBEpPXY BHHU3».

5. JlaH mIpAMOYTOJIbHBIN NapasielelnuIen,
IIHHBI pébep KOTOpPOro paBHEI a, b
u c. Tpebyerca ompemenurs nepuMerp
TPEYTOJIBHUKA, 00paszoBaHHOIO [HAro-
HamAMU ero rpameii. Kaxoii anropurm
Iejiecoo0pasHO HMCIOOMB30BATh NIPH pe-
IIeHUM STOM 3aJaYl B KadecTBe BCIIO-
MOTATeIbHOI0?

W N
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6.

=

10.

11.

12.

13.

Kakoii BcmoMorartenbHBIH AJITOPUTM HA3BIBAETCH PEKYDPCHBHBIM?
Yro Takoe TpaHUYHOE YCJIOBHE H KAKOBO €r0 HA3HAYEHHE B De-
KYPCHUBHOM ajroputrme?

. AnropuTM BRIYMCIeHHA 3HAuYeHuA (GyHruum F(n), rge n — Ha-

TYypaJbHOE YHCJIO, 3aJaH CJHEeAYIOIMMHU COOTHOLIEHUAMM:

F(n) =2 npu n < 0;
F(n)=F(n—-2)+ F(n—- 1)+ F(n div 2) opuz n > 0.

Tpebyercsa BLIACHUTH, YeMy paBHO 3HadYeHue GyHKuuu F(10).

. UcnostanTens RB.JII:I{YJIHTOP HMeeT CIeOVIIINYI0 CHCTeMY KO-

MaHm:

1) npubasp 1;

2) YMHOXKB Ha 2.

C moMOIbI0 IIEPBOM M3 HHUX MWCIOJIHHUTEIb YBEAHYUBAET UYHCIO

Ha 2KpaHe Ha 2, ¢ IIOMOIIbID BTOpPOM — B 2 pasa.

1) BrisicHUTE, CKOJBKO Pa3HBIX IpOrpaMM, IpeoOpasylomi@x UHC-
ago 1 B ymeno 20, MOMKHO COCTABUTE JJIS 3TOT0 HCIOJHUTEIS.

2) CKOIBKO cpefH HHMX TAKHMX IIPOrpaMM, V¥ KOTOPBIX B KadyecTBe
IIPOMEKYTOYHOr0 pesyabTara o0sA3aTelbHO INoJydaeTcda UHC-
a0 157

3) CKoMBKO cpefy HHUX TAKWUX IPOrpaMM, Yy KOTOPBIX B KadecT-
Be IIPOMEKYTOYHOIO Pe3yJIbTaTa HHUKOTAA He II0JIy4aeTcda Umc-
Jao 12?2

ITonnpo6yiiTe HAWTH PEeKYPCHBHBIE CHMHTAKCHYECKHE CTPYKTYDBI:
1) B mosme A. Brnoka «JIBeHAAIaTh»;

2) B cruxorBopenun M. JlepmonroBa «CoH»;

3) B pomane M. Byaraxosa «Macrep m Maprapura»;

4) B (oabKIOpE.

Hajinure wnapOpManmmo 0 TaKAX TreoMeTpHUECKHX (QpakxTanax,
kax Cuexwnrxa HKoxa, T-xksazgpar, H-dparxran, kpusasa Jlesu,
IpaxkoHoBa JOMAaHAHA.

Hanumwure nporpaMMy BBIYHCAEHUs 3HaueHUA Gyaroum F(n),
paccMOTpeHHOW B mpumepe 4 aroro naparpada. Berumeaute c eé
nmoMolneio 3HadveHue QpyErmuu F(7). :

n!

— . HAcoonsayii-
(n—Fk)!-k!

HanwimuTe mporpaMMy BBIYHCIEHUS C,’f =
Te IMOAIPOrpamMmy.

Hauna nporpamma:

program rek;
procedure F(n: integer);
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begin
if n>0 then
begin
F(n-4);
writeln(n);
F(n div 3)
end;
end;
begin
F(9)
end.

He BpImonHAs mporpaMMy Ha KOMIOBIOTEDE, BBIICHHUTE, UTO IIO-
JIYy9HUTCA B peaylbTaTe paloThl 2TOH IIPOrpaMMBEI.

ITIpoBepbTe CBOIl pE3YJIBTAT, BBIMOJIHUB IPOTPAMMY HA KOMIIBIO-
Tepe.

JononHutenbHble MaTepuanbl K rnaBe CMOTPUTE B aBTOPCKOW MacTtep-
CKOW.
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MHOOPMALIMOHHOE
MOAEJINPOBAHUE

§ 10
Moagenu v MopaenuposaHue

10.1. OOwme cBepeHus 0 MOOENIMPOBaAHUU

Yesl0BEK CTPEMHUTCS IIO3HATH 00BEKThI (IpegMeThl, IIPOIecchl HJIH
ABJIEHHUSA) OKPYIKAaIOIero MUpa, T. €. IOHATH, KAK YCTPOEH KOHKper-
HBEI 00BEKT, KAKOBHI €ro CTPYKTypa, OCHOBHBIE CBOMCTBA, 3aKOHBI
PasBUTHA U B3auMOAeMCTBHMA ¢ ApyrumMu obObexkTamu. IIpum sTtom za-
JacTyI0 HCCIEIVIOTCA He caMH O0OBEeKTBI, 4 UX MOMEJNH.

W3 kypca mHQOPMATHKH OCHOBHOM IIIKOJIBI BAM HM3BECTHO, YTO:

® MOJEJb — 3TO HOBBIH OOBEKT, KOTOPHIH HMeeT CBOMCTBA JAaHHOTO
00beKTa, CYIecTBeHHBIE [JIs OIpeAeléHHOTO HCCIeJOBAHH,

® MOZEIMPOBAHHE — METOJ II03HAHHSA, 3aKJIOYAIOIIUICA B CO3JaHHUH
M HCCJIeOBAHUM MOJeJeit;

* gaTypHasa (MaTepHalbHAd) MOJeJNbh — peaJbHBIH IOpeiMeT, B
YMEHBIIEHHOM WJIM yBEeJIHMYEHHOM BHAE BOCIDOMU3BOAAIIUI BHeII-
HUIl BHJ, CTPYKTYPY HJH IIOBEJeHHE MOLEIHDPYyeMOro o0beKTa;

* pHGOPMAIlHOHHAS MOJeJb — ONHCAHHE OOBbeKTa-OpHTHHANIa Ha
OJHOM M3 A3BIKOB KOAWPOBaHHA MHOOPMAILIUH;

* mo (popMe mpeacTABIeHHs MOXKHO BBIJEJIHUTH 3HAKOBBIe, 00pasHbIe
W cMellaHHble MHGOPMAIlMOHHBIE MOJENH;

* 1nd co3faHusa WHPOPMANMOHHON MOIeJX O0BEeKTa HeODXOOUMO:
1) BBIACHUTH II€JIb MOJEeJHPOBAHMWA;

2) BBIIETUTHh CBOMCTBA 00BEKTA-OPUIMHANA, CYIeCTBEHHBIE C TOY-

KM 3DEHUS IeJId MOJEJIUPOBAHMSA;




Mopenu u mogenuposaHue

3) YCTAHOBUTH B3AMMOCBA3HM MEKAY B3HAUEHHAMH BBIOpPAHHBIX
CBOIMCTE W BEIPA3UTE WX B HEKOTOpo# dopme (ciorecHo, Tab-
auneit, rpadpukom, GyHKIHeH, ypaBHeHHEeM, HEDPaBEHCTBOM,
CHCTEeMON M T. 1I.).

Mopmens — oO0IeHAYYHOE IOHATHE; MOJEJUPOBAHHE HMEET MECTO

B JI00BIX 00JlacTSAX 3HAHHA M chepax YeJ0BeYecKOH NeATeJLHOCTH.

MpuBeOouTe NpUMeEpLl MOAENeid, ¢ KOTOPbIMU Bbl BCTPEYaNUCb Ha Ypo-
Kax uU3nKK, XumuK, BUONorvuK, UCTOPUM, MatemMaTuku, 0BLLEeCcTBO3Ha-
HURA, NUTEepaTypbl.

B vHdopmaTtuke paccmarpmsaloTcs oblume noaxonbl K CO30aHUI0 U 1C-
NoNb30BaHWI0 UHPOPMALIMOHHbBIX MOAENER, CBA3aHHbIE C MCNOMb30BaHN-
€M KOMIbIOTEPHON TEeXHUKW.

10.2. KomnbioTepHoe mMmopenupoBaHue

MHdopmaumoHHLie MOAEnu, peann3oBaHHbie C MOMOLLLID CUCTEM Mpo-
rPaMMUpPOBaHUS, 3NEKTPOHHbLIX Tabaul, CrneuvanvManpoBaHHbIX Marema-
TUHECKMX MAKETOB WAW MPOrpaMMHBLIX CPeAcTB OS18 MOLENMpPOBaHWUE,
Ha3blBalOTCA KOMMbIOTEPHLIMU MOLENAMM.

KomnbioTepHoe mMopenupoBaHue BKIO4aeT B ceba npouecc peanu-
3aumn MHMOPMAUMOHHOW MOOENM Ha KOMMbIOTEPE W WUCCNEenoBaHWe C
NOMOLLbIO 3TOW Mopenu obbekTa MOLENUPOBAHWSA — TMPOBEOEHWUE Bbi-
YUCMTENBHOTD 3KCMepuMeHTa.

C momMoINel KOMIBIOTEPHOTO0 MOAEIHDPOBAHUA PEMIaloTCa MHOTHE
Hay4yHble M [POM3BOACTBEHHBIE 3aJaul: ITPOTHO3UPOBAHHE TOrOALI U
KJIMMaTUIEeCKHX H3MEHEeHHH; KOHCTPYMPOBAHME TPAHCIOPTHEIX CPEICTB
U aus3aifH JeKapCTBEHHBIX IIpPeNapaToB; CTPATeTHYecKOe YIIpaBIeHHe
OpraHM3alMsAMUA U NPOTHO3HMPOBAHHE IIeH HAa (UHAHCOBBIX PBIHKAaX;
IPOTHO3MPOBAHHE IIPOYHOCTH KOHCTPYKIIMH M HCCJeJOBaHHE IIoBeje-
HUA 37aHWI, KOHCTPYKIHH M JeTajeil II0J MeXaHWUYecKOoHl HarpysKoM;
MHOTHE OpYTHe 3aJadi,

PaccMoTpuM OCHOBHBIE 3Talbl KOMIBIOTEDHOTO MOLEJIHPOBAHUA
G6osee mogpoOHO (pme. 3.1).

Ha mnepeom aTame B pesynpTaTe aHaIN3a YCJIOBHS 3aJadyd OIpe-
JendeTrcsas oOBEKT MOJEJIMDOBAHUSA W IeJb CO3JaHUA Momenu. Ilocie
9TOro B 00BEKTe MOJENIWPOBAHUSA BBIAENAIOTCS ITapaMerpsl (cBoiicTsa,
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MNpuHATHE peLueHnia

Puc. 3.1. OcHoBHBIE 3TAllbl KOMILITEDHOIO MOJAEJIHPOBAHUA

OCHOBHBIE YacCTH), CYIIECTBEHHBIE C TOYKM 3PEHUA IIO0CTABJIEHHOM
nenu. lasee yTouHAeTCA, KAKHE PE3YJBTATHI M B KAKOM BHAE JTOJIMK-
HBI GBITH TOJYYEHBI, a TAKMKe KaKHe WCXOAHBIE MAaHHBIE OIS 3TOTO
HYMKHBI.

Ha BTOpOM aTame ompeensioTCA IapaMeTPbl MOJEJH W CBA3HU
MeXKAy HHUMH; NPHUBOAUTCA MaTeMaTHUYeCKOe ONHUCAHME 3aBHCHMOCTEH
MEeXKAY IIapaMeTpaMH MOJeJIH.

Ha tperbem arame BmIOMpaeTcsi MM paspabaThiBaeTcs AJITOPUTM
MONyYeHUs W3 HCXONHBIX AAHHBIX pPe3yJbTATOB, NOAOHMPAIOTCA IIPO-
TPAMMHEIE CDEACTBA pealu3alHi AJTOPUTMA HA KOMILIOTEPE M CO-
3HAETCA KOMITBIOTEDHAA MOJENb.

Ha uerBéprom srame ocylmecTBiisgeTcss padoTa HeIOCPeACTBEHHO C
IIOJIVUEeHHOM KOMIIBIOTepPHOI Mmozenboo. CHayana Ha 3apaHee paspabo-
TAHHBIX TecTax (HaGopax MCXOOHBIX NAHHLBIX, OJIA KOTOPHIX 3apaHee
HM3BECTHBI PE3YJIBTATHI) OCYIIECTBJAETCA TPOBEPKA NPABHJILHOCTH (Te-
CTHPOBaHWE) MOJAENH, M IpPH Heo0XOAMMOCTH MOJelnh HopabaTbIBaeTcd.
ITocie TecTHpPOBAHMS, KOIJA €CTh YBEeDEHHOCTH B NPABUIBHOCTH (QYHK-
LHUOHHPOBAHUA MOJENHM, NepPexXofAT HENOCPEACTBEHHO K KOMIBIOTED-
HOMY SKCIOEPHMMEHTY — IeJeHANPABIAeHHBIM IeliCTBHAM MNOJIb30BaTeNd
HaJ KOMIIBIOTEPHOHM MOZenbio. B Xome Takoro 3KcnepuMeHTHDPOBAHUA
CO3HATENIBHO H3MEHAKTCHA YCIOBHA (MYHKIMOHMPOBAHHUA MOJENH U
HAKAILJIMBAIOTCA JAaHHBIE O €€ «IIOBeJleHHHW». B Ipomecce NpoBefeHHA
SKCIIEPUMEHTa MOYKET BBIACHHUTBCH, YTO HYMKHO YCOBEPIIIEHCTBOBATEH
HIM M3MEHHTh HCIOJL3YeMbIH AJITOPUTM, YTOUHHTH HMH(POPMAIHOH-
HYI0 MOJelb WM BHECTH HM3MEHEHHUsl B IIOCTAHOBKY 3azadu. B Taxmx
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caydaax NPOMCXOJHUT BO3BpAIlleHHe K COOTBETCTBYIOIIEMY dTaly, Hu
npolecc HaYMHAEeTCs CHOBA.
Ha mAaroM srame pesysbTATEI SKCIEPHMEHTA AHAJIU3UPYIOTCH, HA
HX OCHOBEe [JeJalTcA BBIBOABEI 0 MomenupyemoMm obGwekTe. Ha ocrHoBe
BCECTOPOHHEro aHaJIu3a IOJYYEHHBIX Pe3yJbTATOB HIpPUHHUMAaeTCA He-
KOTOpOEe pelleHue, YTOo U ABIAETCH KOHEYHOH Nellbl0 MOJeJIHpPOBAHHA.
KoMmnopioTepHOE MOZENIHMPOBAHME HAET BO3MOIKHOCTH:
® CyILIeCTBEHHO PACIIMPUTH KPYr HcCIelyeMBIX 00BeKTOB (MoZeslIn-
poOBaHMe TIPOLILJIOT0 M OyAYIILEro, HeCyIIeCTBYIOIEro MJIHM HEeBOC-
IIPOM3BOAUMOTO B PEAJLHEBEIX YCJIOBHUAX);
® HCCJeJOBATH IPOIECCHI B PA3BUTHUM, IPH HeOOXOZUMOCTH YCKODPAA
WK 3aMelIAd UX U IPOBOJAHA 3SKCIepUMEeHTbl MHOTOKDPATHO;
® HAXOAWTH ONTHMAJLHEIE DelleHus 0e3 3aTpaT Ha H3TOTOBIeHHEe
IpOOHBIX 9K3EMIJISPOB;
® NPOBOJUTH SKCIEPHMEHTEl 0e3 pPHCKA HETaTUBHBIX IIOCIeICTBHI
IS 3L0POBBSA YEJIOBEKa HMJIM OKDYKalolmeil cpeibl;
® BHU3YaJH3UPOBATEL IIOJYyUaeMBIe Pe3VJIbTATHI.

10.3. Cnucku, rpadsl, pepesbs U Tadbnuubl

Mesxy JAHHBIMHM, HUCIOAB3YEMBIMHM B TON HMJIM WHOU MHGOpMAIU-
OHHOM MOJZeJIkn, BCerja CyLIecTBYIOT HEKOTOpPbIe CBA3H, OIIpeaeIalolnue
Ty WIH WHYK CTPYKTYDY HaHHBIX.

BcnomHuTe, Kak Mbl OoNpenensny CTPYKTYPY OaHHbIX NPy paccMmoTpe-
HWWM anroputMoB WM nporpaMm. O kKakux WMHOOPMAaLMOHHLIX MOOensax
Torga wna peys? C KakMMu CTPYKTYPaMW OaHHbIX Bbl CTANKWBanUCb B
nporpaMmMmupoBaHmnn?

Pasznuualor IHHeHHBIEe U HeJNHEHHBIE CTPYKTYPHI HAHHBIX.

B kypce umHpOpPMATMKH OCHOBHOM IIKOJBI BBl ITO3HAKOMHUIHCH
¢ JMHEHHBIM OJHOCBAZHBIM CIHCKOM — IIOCJIEN0BATEILHOCTHIO JIW-
HellHO CBASAHHBIX JJIEMEHTOB, /s KOTOPBHIX Pa3pEIleHbl OHmEepPAlUH
nobaBjieHnsi 2JeMEHTA B NPOU3BOJIBHOE MECTO CIHCKA W yAaJleHHe
aoboro osnaemenTa. CBA3bL 5JeMEHTOB CIHCKA OCYINECTBIAETCA 3a
CYET TOTO, UTO KaMOBIH BJIEMEeHT CIHCKA COLEpPIKUT KPOMe JAaHHBIX
ajpec 3jIeMeHTa, CJHeAyIOMero 3a HUM B chucKe. B JuHelHOM cnu-
CKe AJA KaJoTo 3JIeMeHTa, KpoMe IIepPBOTO, €eCTh IIPeIBIIVIIHI
9JIEMeHT; [JA KajyXJ0ro dJIeMeHTa, KpoMe IIOCJIeJHEero, ecTh CJIenyio-
IMHAH 5JIeMeHT.

YHacTHbIM caydaeMm JIMHEHHOTO OJHOCBASHOTO CIIHCKA SABJIAETCH
CTeK — IIOCJIeIOBATE/ILHOCTh, B KOTOPOH BKJIOUEHWE U MCKJIIUYEeHUe

©
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9JIEMEHTOB OCYIIECTBJAIOTCA C ONHOW M TOH e CTOPOHBI 3TOH IIO-
CJIEIOBATEJIEHOCTH.

Emé ofHUM 4YacTHBIM CJIydYaeM JHHEeHHOTO OJHOCBA3HOI'O CIHCKA
ABJIAETCA OYepeab — IIOCJEJOBATENBHOCTh, Y KOTOPOH BKJIOYEHHE
3JIEMEHTOB IIPOHMBBOLHUTCA C OLHOM CTOPOHEI IIOCJEeNOBATEJLHOCTH, a
HCKIIIOYeHHe — ¢ Apyroi. CropoHa, rie MPOMCXOAAT BKIIOYEHHE 3JIe-
MEHTOB, Has3blBaeTCd XBOCTOM; CTOpPOHA, TAe IPOMCXOAHT MCKJIIOUEe-
HHUe, — ronoBoi. [loHATHe ouepeaM KAaK CTPYKTYPHL AAHHBIX OYEHB
61u3K0 K OLITOBOMY IOHATHIO <«ouepenb» (pmc. 3.2).

Puc. 3.2. MimocTpaliusa MOHATUA «04Yepelb»

@ MopymaiiTe, kakaa CBA3b MEXAy CTEKOM W Cneaylouimn obbekramu:

Mouwemy crek sBnaetca cTpykTypoir Tuna LIFO (ot awrn. Last In, Firts
Qut — nocnegHuM MpULLEN, NepBbIM yLuén)?

Moyemy o4vepenb sBnseTca cTpykTypoir tuna FIFO (ot awrn. First In,
First Out — nepBbiM NPULIEN, NMEepPBbIM YLEN)?

IIpuMepsl HeTHWHEHHBIX CTPYKTYP HAaHHBIX BaM TaKKe XOPOIIO
M3BECTHBI — 3TO rpadbl U aepeBbA (puc. 3.3).

I'pap — 5TO MHOMECTBO 3JIEMEeHTOB (BepInwH rpada) BMecTe C
HabOPOM OTHOIIIEHUM MEeXKAy HUMH.
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Puc. 3.3. IIpumepnl rpadoBBIX CTPYKTYP

T'pad sABIAeTCA MHOIOCBA3HOM CTPYKTYPOil, 00Jafaioniei ciaeayio-
HIMMH CBOMCTBAMM:

1) Ha KaKOBIH DJIEMEHT MOKeT OBITh MPOM3BOJILHOE KOJIMYECTBO CChI-

JIOK;

2) RasKOBIIl DJIIEMEHT MOMKET HMMEeThb CBA3h € JIOOBIM KOJHYECTBOM

APYIHUX 2JIeMEeHTOB;

3) Kaxkmas CBA3KA MOMKET MMETh HAIpPABIEHHEe W Bec.

HenanpasineHnHas (0e3 CTpenKkH) JUHWSA, COCIUHAIOMIAA BepPIIHHBI
rpacda, HaswiBaeTca pedpom. JluEmsa HanpaBiaeHHasa (CO CTPEIKOH)
HaspIBaeTcA Ayroi. IIpwm sTOM BeplnmHA, M3 KOTOPOH Ayra MCXOIHT,
HasbIBaeTcsl HadalbHOII, a BepuIMHA, KyJa Ayra BXOJAHT, — KOHeU-
Ho#i. I'pad HaswIBaeTCd HEOPHEHTHPOBAHHBIM, €CJIW ero BepPIIHHEI CO-
enuHeHB! pébpamMu. BepiiwHLI OpPHEHTHPOBAHHOrO rpada COeIUHEHEI
ayramu. I'pad HaspiBaeTcA B3BeNIeHHBIM, €C/IH €r0 BepPIIWHBI HIH pé-
Opa xapaxkTepH3YIOTCA HEKOTOPOM JOIOJHUTEIbHON uMHGOpMaluein —
BECAMH BepIIHH WM pédep.

T'pader ABIAIOTCA OCHOBHBIM CPEICTBOM JJIs ONUCAHHUA CTPYKTYD
CJIOKHEIX 00BeKTOB. C MX HOMONIBI0 MOYKHO OIIMCATH BBIYHCIHTENb-
HYX CeTh, TPAHCIOPTHYI0 CHCTEMY, CXeMy ABHAJIMHHUN M ApPyrue 005-
€KThbI.

Onuoii M3 pasHOBHAHOCTeH rpada ABIAETCA JepeBo.

JlepeBo — 3TO COBOKYNHOCTH 2JIEMEHTOB (BEpPIIHH), B KOTOPOHM BBI-
JeJleH OfWH dJieMeHT (KODeHB), a OCTAJIbHBIE 3JIEMEHTHI pasbuThl HAa
HellepeceKalolmuecsa MHOXKecTBa (moznepeBbsa). Karknoe nonzepeBo sABJIA-
ercsa JepeBOM, a ero KOpPeHb FABJSETCA ITOTOMKOM KODHA AepeBa, T. €.
BCE 3JIeMEHThI CBAB3AHBI MEeXAY co00il OTHOIIEHHEM <«IIPeJOK — IIOTO-
MOK». B pesynbraTe oOpasyercsa MepapXuuyecKas CTPYKTYPA BepPIIIUH.

YacTHBEIM cIy4daeM JAepeBa ABJisgeTcd OMHAPHOE JIepPeB0, B KOTOPOM
KaXJasd BepIIMHA MOMKeT HMeTh He Oojiee JBYX IIOTOMKOB.

JepeBba MCIIOJNB3YIOTCA IJIA NPEACTABICHUA POACTBEHHBIX CBA3EH
(reHeasornyeckoe Nepero), [JIA ONPENeNeHHsA BBIMIPBIIIHON CTpPaTerun
B HIpax U T. A.
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Emgé ommoii sHaKOMOH BaM CTPYKTYDOH NAHHBIX ABIAIOTCA TaOIU-
IbI, COCTOAINKE M3 CTPOK u rpad (cTonbiioB, KOJOHOK), IlepeceuyeHune
KOTOPBIX 00pasyrT Advelku. Tabiauinsl OpUMEHAOT I8 HATIATHOCTH
U yjpobcTBa CpaBHeHHWs IIOKasaTeseii.

Q OdopmnsaoT Tabnuusl B COOTBETCTBMA C PUCYHKOM 3.4.
Tabnuua 7
HOMep HaszeaHve Tabnuusl
} 3aronosku rpag
[onoska
} MNopaaronosku rpag

CTpoku
(ropu3oHTanbHbIE PAaLI)

Boxcvzaux [padbl
(rpada ans 3aronoBKOB) (konoHkw)

Puc. 3.4. Odopmienne TabaAHIBI

HassaHwe Tabnuupl, Npy ero Hanu4Mu, OOJKHO OTpaxaTb e€ copep-
XaHwe, BbiTb TO4HBIM, KpaTkum. HassaHnve cnegyeT nomeuwars Hap Tab-

anuen.
3aronoBkn rpad W cTpok Tabnuubl cnegyet nucate C MPOMNMUCHOM
OykBbl, @ NOO3aronoBKM rpad — CO CTPO4HOI OYKBbi, €C/IM OHU CO-

CTaBAAIOT OOHO NMpenyiokeHWe C 3arofioBKOM, WU C NPONUCHOR ByKBbI,
€CN1 OHW UMEKT CamMoCToATeNnbHoe 3HadeHwe. B koHue 3aronoBkoB wu
noa3aronoBKOB Tabnuubl TOYKW HEe CTaBAT. 3arofioBKM W MOL3arofOBKM
rpad ykasbliBalOT B €OWHCTBEHHOM HYWUCHNE.

Ecnv Bce nokasatenu, npuBenéHHble B rpadax 1abnuupl, BbipakeHbl
B OOHOM W TON Xe eaunHuue puanyeckor Benu4uHel, To €€ o6o3HaveHne
HeobxoaMMo nomewars Hag Tabnuuen cnpasa. Ecnu B rpade Ttabnu-
Ubl NOMELLEHbl 3Ha4YeHUss OAHOW WM TOW Xe (PUINYECKON BENUYUHBLI, TO
oB0o3Ha4eHne eauHULBLl GUBNYECKOW BENWYMHLI YKa3bIBAIOT B 3arofiOBKe
(nop3aronoeke) aton rpadsbl.

3™ un ppyrve TpebosaHua K odopmneHuo Tabnuu copepxarcs B
FOCT 2.105-95 «ECK[. Obwme TpeboBaHus K ODOPMAEHUIO TEKCTOBLIX
[OKYMEHTOB>.

B Kypce MHGOPDMATHKM OCHOBHOH IIKOJBI BEl HO3HAKOMHJIHCE C
TaGJIUIaAMHE THIIA:
® «00BEKT — CBOWMCTBO», COAep:KaAlIMMH HH(MOpPMAIIHIO 0 cBoiicTBax

OTHENBHBIX O0BEKTOB, IPHHAMJIEKAINUX OTHOMY KJAaccy;
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* «00BEKT — O00BEeKT», cogepsKaluMi HHGOPMANHI0O 0 HEKOTOPOM
OIIHOM CBOMCTBe Map O00BEKTOB, HNPUHAAJEKAINIHUX ONHOMY HIH
PAsHBIM KJAaccaM.

Tabnunel, B KOTOPBIX OTPasKeHO HAIMYWEe HJIHN OTCYTCTBHE CBA3EH
MEeXIY OTHeJbHBIMH 2JIEMEHTAMH HEeKOTOPOM CHCTeMBbl, HAa3bIBAIOTCH
JBOMUYHBIMHA MATPHIIAMH.

Bcnomuute 1 npueegute npumepsl Tabnuy, tuna «0Bbekt — CBOWMCT- 0
BO», «0BbEeKT — 0ObEeKT», OTpaxallwmx He TONMbKO KONMUYECTBEHHbIE, HO
M Ka4eCTBEHHble XapakTepuCTUKK CBOWCTB (OBOWYHbIE MaTpuLibl).

Tabnauuabii criocod IpencTABIEHWS JAHHBIX ABJIAETCA YHHUBEpPCAJb-
HBIM — JI00YI0 CTPYKTYDPY AAHHBIX, B TOM UHCIe M IIPEJCTABIEHHYIO
B dopme rpada, MOKHO cBecTH K TabiuuHOM dopme. 3To Tem Oojee
BAYKHO B CBSSH C TeM, UTO JJIsI KOMIIBIOTEPHOH 00paboTKH TabimyHOe
npejcTaBleHne HAHHBIX ABJIAETCA NPeAIOUTHTENbHBIM.

IIpumep 1. ITocrpoum rabauiy, cOOTBET-
CTBYIOILIYVIO HEOPHeHTHDPOBaHHOMY rpady (puc.
3.5), oTpakallneMy cXeMy AOPOT MEXKAY He-
KOTOPBIMH HACEJEHHBIMHM ITYHKTAMH.

Crpokr u cTonOIbl Tabjunel OyAyT co-
oTBeTcTBOBaTh BepumimHaMm rpada. Ecam nse
BEepPIIMHEl ABJIAIOTCA CMEXHBIMH (COeIMHEHBI Puc. 3.5. I'pad cxe-
pebpom), To B Adeiiky Ha mepecedeHmm co- o AOPOT
OTBeTCTBYIOINUX cTosbma ¥ CcTpoxH OyJAeM 3amuchiBATE BeC 3TOTO
pebpa. B mpoTuBHOM ciydae (BepIIMHBI He ABIAITCA CMEKHBIMH)
B Auelky Oyaem sanucuiBare 0. Ilomyuurcs Tabmuma tana «o0b-
eKT — O00BeKT».

Takyio TabIMIly Ha3BLIBAIOT MaTpumeil cMmexxHoctu. Hacro B mar-
pHIIAX CMEeXXHOCTM BMECTO HYJs CTABAT 3HAK MHHYC, 9TO obecredm-
BaeT OOJBIIYIO HATJIAJHOCTL.

A | B C | D il ey | G| 2D
A 0 T 6 0 A - 7 6 -
B 7 0 9 0 B 7 = 9 =
C 6 9 0 | 3 C 6 9 - | 13
D 0 0 |13 O D - - | 18| —
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Marpuiia CMeXHOCTH HEOPHeHTHDPOBAHHOTO Tpada CHUMMeTpUYHA
OTHOCHUTEJILHO INIABHOM AMArOHAJIM, MAYINEH OT JIEBOTO BEpPXHEro yrJa
K NpaBOMY HHXKHEMY yIury. ¥ MATPHIEI CMEXXHOCTH HEeOPHEeHTHDPOBAH-
HOro rpada Takas CHUMMETDPHS OTCYTCTBYET.

Ipumep 2. OGex B MIKOJBHONW CTOJOBOH COCTOHT H3 ABYX OJIIOZ
u "HanuTka. Ha nepBoe MO:XHO BHIODATH IH WJIH OKPOLIKY, HA BTO-
poe — IIJIOB MJM NeJIbMEeHH, Ha TpPeTheé — COK HMJIH KoMOOoT. Bcece
BO3MOYKHBIE BAPHAHTHI NpPEJCTABJIEHBI C IIOMOIILI JAepeBa Ha pH-
cyHKe 3.6.

[ ] [Owowa]

L Mnoe | l nenbmeﬂj ] I'Inoa l l MensmeHun ]
l Cok | I Ccuc | { l Cok l l ! Cok |
L KomnoTt | | Komnor LKOMHOT | | KomnoTt '

Puc. 3.6. Jlepeso BapuanToB obena

Hns roro uTobel NpejcTABUTHL BTy ke MH(OPMAIMIO B Tabimie,
OyneM ABHTaTeCA II0 AEpPeBY OT JIMCTheB K KODHIO, ONMCHIBAS BCe
BO3MOXKHBIE BapHAHTEI 00eja.

Oden Hanurox 2-e 6mromo 1-e 6aromo
BapuanT 1 Coxk ITnor Iu
Bapuanr 2 Kommor Ilnoe ITu
Bapuanr 3 Coxk IHensmenn Iu
Bapwmanr 4 Kommor ITenrsmenn ITu
BapuanTr 5 Kommor ILnos Okpomka
Bapuanr 6 Cox Ilnos Oxpomka
BapuanT 7 Komnor ITenremenu Oxpomxra
Bapuaur 8 Coxk IMensMenn OxpomKka
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Ionyuynnace Tabuuia THNA «0OBEKT—CBONCTBAY: 0o0LeKTaMu B
Hell ABIAIOTCA BapHUaHTHI oDema, a CBOMCTBAMM — COCTaBJIAIOIIHAE ero
6miona. IIpu aToM ymucso rpad B mojydeHHOH Tabiuile COOTBETCTBYET
YHCJIY YPOBHEH B Jepese.

Ilpu pemreHHMH KJacca 3ajad, CBASAHHOIO C HAaXOMXIEHUEM Kpar-
yaifinero NyTH B OPHEHTHPOBAHHOM rpade, MOMXKHO:
1) or uexoguoro rpada nepeiTH K MaTPHIE CMEXXHOCTH;
2) mo MaTpuIile CMEeXHOCTH IOCTPOUTE AepeBo pelIeHnH;
3) mo jepeBy pelIeHHH BHIGpATH MOAXOAAIINNA BapuaHT.

Hpumep 3. Haiingm kpatyaiimuii myTh OT BepIIMHEI A 10 Bep-
muasl F B rpade, NpuBeJéHHOM Ha pHCyHKe 3.7.

Puc. 3.7. OpueHTHpOBaHHBIN rpad

CocTaBEM MATDHILY CMEMKHOCTH, COOTBETCTBYIOINYIO AaHHOMY OpH-
eHTUPOBAHHOMY I'pady:

A|lB|c|D|E|F
- o G o5 T I 28 B0 - 3 R SR
g - | = = 9] 2]~
v [ R i g R
o -l -|=]|=1%]%=
B s et — | Bk g
F = = - A5 2 st

Ilo MaTpuie CMeXHOCTH TOCTPOMM IIOJHOe jepeBo mepeGopa pe-
meHuii — pHcyHOK 3.8.
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Puc. 3.8. Tlonnoe nepeso mepefopa pemeHuit

Ha pucymxe 3.8 Bumano, uro KparTuaiimuii myTh M3 BepmIMHBI A
B BepuuHy F paeen 17 m umeer Bun A-B—E-F.

IIpumep 4. Ha pucynre 3.9 npezncras-
JleHa cxXeMa JOopOor, CBASBIBAIOIMX TOpoza
A, B, C, D, E, F, G. Tlo kaxmgoii nopore
MOYHO JIBHTATBCA TOJBKO B OIHOM Ha-
npaBJeHHH, YKA3aHHOM CTpelakKoil. CKoIb-
KO Da3HBIX NyTell CYIIecTBYeT H3 ropoja
A B ropom G?

CymiecTByeT HECKOJBKO CHOCOBOB pelie-
HHA 2TOH 3amauyu. PaccMoTpum wux.

Puc. 3.9. Cxema gopor

Bapuanm 1. Ilo rpadgy MOKHO IOCTPOHTH MATPHILY CMEe>XHOCTH,
a Ha €€ OCHOBEe IOCTPOHTH JePeBO, KOPHEM KOTOPOro GYIeT CIYKHTH
BepminHA A. YMC/IO JHCTREB NOCTPOEHHOTO AepeBa OyaeT DaBHO YHCITY
Jopor u3 ropoga A B ropoxa G.

Q MocTpoiite nepeso M noacuuTanTe 4MCNO OOPOr M3 ropoaa A B ropof
G camoCTOsTesNbHO.

Bapuanm 2. Ilyeres Ky — umesno myreil us ropoga A B ropox X.
Haynem cumrare umcno myredl ¢ KoHna mapmpyta. Tak Kak B
ropoa G ects jgoporm us ropogzos C, E, F, To Ke=EKq+ Kz + Kp.

B cBow ouepeny Ko =1+ Kp,=1+1=2,
Taxum obpasom, Ko =2+3 +2=1.
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Bapuanm 3. MoKHO cumTaTh 4MCJI0 OyTeil ¢ Havajla Maplmipyra.
IIpu arom mpolecc moacuéra ymo6HO m3obpakaTh Ha caMoMm rpape —
pucyuor 3.10.

B(1) E(1+2)

G(3+2+2)

D(1)

F2)

Puc. 3.10. Cxema nopor ¢ MmoACYETOM dYucaa IIyTeit

IIpumep 5. Ha pucynxe 3.11 mpezncraBieHa cxeMa JOpOr, CBs-
3BEIBAIOIIMX HaceJa8HHBIe NyHKTH A, B, C, D, E, F, G. B rabauue
cosepyKaTca CBelleHHA O AJHHAX 3THX Jopor (B Kmiaomerpax). Cxemy
U TabIHIy CO3JABAJHM HE3aBUCHMO APYT OT Apyra, II03TOMY B HHX
HCIOIB3YIOTCHA pasHble 0bosHauveHus. HeobxoauMoO BEBEIACHHUTE JJIUHY
IyTH B KWJIOMETpax M3 OyHKTa D B NYHKT F.

AN

r1|r2 (T3 |r4 |15 |16 |T7
r1 15 | 10 | 20 25
B E
’ rz | 15 25 10
T3 | 10 30 | 20
A G
T4 | 20 | 25 15
& r5 15 10
ré 30 15
I7 | 25 | 10 | 20 10 | 15

Puc. 3.11. Cxema mopor W Tabiuila WX AIAH

PaceMoTpuM HMeIOLIHiica rpad W BBIACHHM CTEIIeHb KajKJOH Bep-
IIMHEl — YHCI0 pEBep, COeNHMHAIOIHNX HEeKOTOPYIO BEpPIIMHY C JApPY-
rumu BepmmumHaMu. lloxyumm:

A B C D E F G

3 2 3 5 2 4 3
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Ha ocnosanmm mmemplneiics TabAWILI MBI TaKe MOKEM CHEIATh
BBIBOJBI O TOM, CKOJBKMMH JOPOTaMH COENWHEH TOT HMJIHM WHOH HAa-
CEJIEHHBIH NYHKT C JAPYTHMH HACEISHHBIMU NYHKTAMU:

rl. | 2 | '3 | T4 | I'5 |\T6 | I'T
1 3 3 3 2 2 5

ConocraBuB MMOTYyYEeHHYI0O MH(POPMAIIMIO, MOMKEM CKAas3aTh, YTO de-
pes I'l B Tabmune obosHayeHn HacenéHHBIH NyHKT F, a uwepes ['T —
D. Cornacumo tabiauie, paccToOgHIE MeKAY 9TUMHM IOYHKTAMH DPABHO
25 KM.

CAMOE ITIABHOE

Mopgenr — 3T0 HOBBIEH OOBEKT, KOTODBIH WMeeT CBOMCTBA IaH-
HOrO O00'BEKTa, CYIDecTBeHHBIE MAJs ONpPEeIeJéHHOTO MCCIeJOBAHMS.
MopenupoBanue — MeTOJ| NMO3HAHWHA, 3aKIIOUAIONIAICA B CO3LaHUN
U HCCIeNOBAaHMH MoJesei. HMubopMammoHHAA MOAeJbs — OIIHMCAHUE
Oo0’beKTa-OpUrMHANA HA OFHOM M3 ASBIKOB KOAWPOBAHHA HMHMODMAIMH.

B umabopMaTuke paccMarpuBaloTcsa OOIMHE MOAXONBI K CO3HAHHIO
M MCIIOJB30BAHHID MH(MOPMAIMOHHBIX MOJeJel, CBA3AHHBLIE ¢ HCIOJb-
30BaHHEM KOMIbIOTEDHOH TeXHHKH.

WudopManuoHHBIE MOJEJH, pPeaJu30BaHHBIE C IIOMOIILI0 CHCTEM
NpOTPAMMHPDOBAHMSA, 3JEKTPOHHBIX TablIWIl, CHeNHAJU3MPOBAHHBIX
MaTeMATHYeCKHUX NAKETOB HJIH IPOTPAMMHEIX CPEACTB A MOZeJIH-
POBaHHA, HA3LIBAITCA KOMIBITEDHBIMH MozensmMu. KoMmmoblooTepHoe
MO/IeTMPOBaHNe BKJIOYaeT B cebs mpollecc peamusanii HHOOPMAILH-
OHHOH MoOJelnH Ha KOMIIBIOTEDE M WCCHAeJ0BAHHE C IOMOIIBIO STOIH
Mofenu o00BbeKTa MOAENIHMPOBAHMA — IMPOBEIEHHE BBIYHCIHTEIHLHOTO
9KCIepUMeHTa.

Mexxay maHHBIMH, UCIOJAb3YEeMBIMH B TOH WM HHOM UHQMOPMAIH-
OHHOI MOZENIH, BCerja CYIIeCTBYIOT HEKOTOPbIe CBS3H, OIIPeAesIsioIine
TY WJIKM MHYIO CTPYKTYPY AaHHBIX. PasnuuanTr JuHeHHBIe W HeJIUHeMH-
HBIE CTPYKTYPHI JAHHBIX.

JIuHeliHEIN OZHOCBA3HBIA CIIHMCOK — IIOCJIEIOBATEJILHOCTE JIMHEHHO
CBA3AHHBIX 3JE€MEHTOB, IJIA KOTOPBIX paspelleHbl olepanun mobas-
JIEHHsI dJIeMeHTa B IIPOHM3BOJIBHOE MECTO CIMCKa M yIajleHwe Jr0oro
aJIeMeHTa. YAacTHBIM CJAyYaeM JHHEeHMHOI'0 ONHOCBA3HOIO CIIMCKA SABJIA-
eTCs CTeK — IIOCJIeJJOBATEIBHOCTE, B KOTOPOH BKJIKUYEHWE M MCKJIIO-
YEHHE BJIEMEHTOB OCYIIEeCTBJIAIOTCA C OLHOM CTOPOHEI DTOH MOCIIeo-
BaTeJbHOCTH. EmE OZMH 4YacTHBIM ciydail JHHEHAHOro OJHOCBA3HOTO
COMCKa — oOuepelb, IPEJCTABIAIINAA CODOH I0CIeL0BATEILHOCTE,
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y KOTOPOH BKJIOUEHHE B3JIEMEHTOB IIPOH3BOAUTCA C ONHOHM CTOPOHBI
mocJIeloBaTeIbHOCTH, a4 HCKIUEeHHe — ¢ IPYyroi.

IlpuMepaMu HEJIUWHEHHBIX CTPYKTYP AAHHBIX ABISAIOTCH rpadsr u
nepeebs. I'pad) — 3TO MHOMKECTBO 2JIeMeHTOB (BepIIHH rpada) BmecTe
¢ HabOpOM OTHOIIEHHWH Me:KAy HUMH, HasblBaeMbIX pébpamu (myramu)
rpada. JlepeBo — 5TO COBOKYIIHOCTH 3JIEMEHTOB (BEpPINWH), B KOTOPOM
BBEIZIEJIEH OAWH 3JIeMeHT (KOpPeHb), a OCTaJbHble 3JeMeHTHl pPasbHThI
Ha HemepeceKalIimecd MHO;KecTBa (momzepeBbsi). Kamjaoe nmoazepeso
ABJIAETCHA JIEPEBOM, 4 €ro KOpeHb ABJIAETCA IMOTOMKOM KODHS Jepesa,
T. €. BCe 3JIEMEHTHI CBA3AHBLI Me ]y c0oD00H OTHOIIEHMEM <«IIPEeJOK —
MOTOMOK». UacTHBIM cJydaeMm jepeBa sABiadeTcd OMHaApHOEe [IepeBO, B
KOTOPOM KasK[aas BepIIMHA MOXKeT HMeTh He 0oJjiee JBYX IIOTOMKOB.

Tabaua — B9TO CTPYKTYpa JaHHBIX, COCTOAINAS M3 CTPOK H
rpad (cTonbmoB, KOJOHOK), IepeceueHMe KOTOPBIX oOpasyior saueii-
kKu. Tabiauupel OPpUMEHAKT AJA HATIATHOCTH W yaAo0CTBA CPABHEHUS
nokasareneit. TabauuHBIA crocob npe,qc'rEiBJxennﬂ OaHHBIX ABJIAETCHA
VHUBEDPCAJIBHBIM — JI00VI0 CTPYKTYPY LAHHBIX, B TOM YHCJIe H IIpen-
craBreHHy0 B dopme rpada, MOMHO cBecTH K TabauuHOM (opme. ITO
TeM OoJiee BAYKHO B CBA3H C TeM, UYTO IJA KOMIIBIOTEPHON 00paboTKu
TabJAuMYHOe IIpeJCcTaBlIeHUue NAHHBIX SBJAETCA NPeANOUYTUTEIbHBIM.

Bonpocbl 1 3agaHvs

1. Yro rTaxkoe mogens? Yro Takoe MmomenuwpoBaHme? B kaxkmx 00-
JacTAX HAYKHM W TEXHUKW OHO IpUMeHAeTcCA?

2. Kakue mozenm HasbiBaloTcsa HaTypHbiMuH? IlpuBesuTe npHMephl
HATYPHBIX MOJeJeii.

3. Kakue w™ogenu HasbiBaloTcs wuH(bopmauuonabiMu? Ilpusenure
npuMepsl HHQOPMAIMOHHBEIX Mojeseil. HaxoBa ponbk mHMoOpMa-
TUKHM B MHODOPMAIMOHHOM MOAEIHMDPOBAHUM?

4. Cospaiite MHGOPMAIHOHHYIO MOJeNb ONHOH K3 KOMHAT Bamiel
KBAPTHPEI C [eJbI OKJeiHKu eé oboamu. IlpencraBeTe mHMOpMA-
IMOHHYID MOJeJb B 3HAKOBOH u rpadudeckoii dopmax.

5. Kaxue Momen# HAZBIBAKOTCA KOMIBIOTEPHEIMHM HMH(POPMAIHOHHBI-
MH MOAeIAMMT?

6. OnumuTe OCHOBHBIE STAIllbl KOMILIOTEDHOTO MOZEeJHPOBAHHA.

7. IlpuBenuTe NpPUMepHl JHHEHHBIX CTDVKTYD MOaHHEIX. YeM ode-
penb orauyaercs oT crexa?

8. MypaBpbu HAYT APYr 3a [APYroM IO HEPOBHOH JIECHOH TpoOIe.
Ha mx nmyTH BCcTpedawTcss SAMKH, B KOTOPbIE MOTYT HPOBAHTH-
cA HeCKOJBKO MypaBbéB. Horpa sMka saloJHAeTCA MypaBbAMH,
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-

10.

11.

12.

OCTajlbHble MYyPaBbM IPOXOAAT 4Yepe3d Heé, a 3aTeM II0 OJHOMY
BBITACKHMBAIOT NPOBANHBINHNXCA. HanmpuMep, BOT KakK YeThbIpe My-
paBbA HOPOXOAAT Yeped SAMKY, BMENAKIIYI0 JABYX MYpPAaBLEB:

4321 43 43 1243
2 2
1 1
IIyeres mo Tpome mayT 8 mypaBeé. B kKakoM mnopanxke OHU Oy-

OYyT HWATH TOCJe IIPEeoJoJIeHHMA YYacTKa C YeThIPpbMSA AMKAaMH,
BMem@ainumMu 2, 4, 5 1 1 MypaBbA COOTBETCTBEHHO?

87654321

2% 3%

Kakyio CTpYKTYpY AAHHBIX HJLTIOCTPUDYET AaHHBLIH npumep?l)
BriacauTEe, uTO mpepcrasiisieT coboil obpaTHas IOJbBCKAadA S3alHCh,
W BBIYHCJIATE 3HAUYEHME BAMMCAHHOTO € €€ IIOMOIILI0 BEIpAXKe-
B ol 2 vk B %04 B S Ik

Yro rakoe rpad? Kakoit rpad HashIBAETCA OPHUEHTHPOBAHHEIM?
Kaxoit rpad maseiBaeTcs HeopmeHTHpoBaHHBIM? Kakoi rpad na-
3pIBAaeTCA B3BelIeHHBIM? IIpHBegUTE IIPUMEPEI.

Yro rakoe gepeBo? Kakoe nepeBo HasbiBaercsa OwmHapHBIM? [lpu-
BeIHUTE IIPHMEpEI.

ITouemy rpadsl ¥ AepeBbA CUMUTAIOTCA MHOTOYPOBHEBBIMH CTPYK-
TypaMH IAHHBIX?

L

13. Mudopmanmus 0 pPOACTBEHHBIX CBA3AX B HEKOTODPOH ceMbe IIpej-

1)

CTABJIEHA CIEAVIOIMHM 06pasom:
parent(FOpmii, I1étp); parent(Anua, Epa);
parent(Mpuna, I'eopruit); parent(Maprapura, AHHA);
parent(Auna, Huxomait); parent(Ilérp, I'eopruit);
parent(Muxamnn, Huronaii); parent(Maprapura, I1éTp);
parent(FOpmit, Angna); parent(Maprapura, AJieKcaHID);
parent(dapesa, Pycnau); parent(Anexcannp, Pycnan);
parent(Muxaun, Esa); parent(IOpwuii, Anexkcanap).
Bannce parent(A, B) osHauaer, uT0o A fABIAeTcHa pojuTeneM B.
Hapucyiite remeamormueckoe mgpeBo 2Toii ceMbu. CKoIbBKO Yy
HpuHLI NIEeMAHHUKOB ¥ IIEMAHHHAILL?

Ilo wmMaTepmazaM MeXAYHApOAHOTO KOHKypea mo wuHdopmaruke «Bob6ép»

(bebras.ru).
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14.

15.

16.

17

18.

B KjajoBKe XpaHATCHA EJ04Hble HIPYIIKM — Oojblune u Ma-
JeHbKMEe KpacHble M 30J0Thie Imapsl u 3Bé3gel. Ilpm arom wur-
PYIIKHM pasHOTO pasMepa, IoBera ¥ (OPMBEI XpaHATCA B OT-
NeNbHBIX Kopobxax. Hanpumep, B ozHON KopoOke — Oonbioue
KpacHble 3BE3[LI, B /APYrod — MaJeHbKHe KpacHbIe 3BE3IBI
u T. 1. M3BecTHO, YTO CpeAH WIPYIIeK HeT HH MAJeHbBKHX IIa-
poB, HH MAaJeHbBKHX 30JO0THIX 3BEé3A. Bcero ssésx 25, a ma-
poe — 17. Bcero Gompmmux wurpymex — 32; KpPacHBIX HIpy-
mex — 28. BosioThIx 3Bé3n Ha 2 0Oosblle, 4eM 30JI0THIX IIAPOB.
B cKOJBKHX Kopobkax xpausarca urpymku? CKOJBKO HIDYIIEK
B Kamao# Kopobke?

IMocTpoiiTe rpad, IPeACTABIAION(AN cocTaB Wrpymex. Hemomns-
syiiTe ero masa pemieHus sajgaum. [IpejcraeBbTe aTy ke HMH(DOPMA-
nuio B rTabauuHOi (dopme.

Yro ¢ Bameil TOYKH 3peHHA OoJsiee HATAAOHO IIpefCTaBIAeT
CcTPYKTYpy cucTembl: rpad mimm tabnuuna? Kakasa dopma mpen-
craBieEns WH(MOPMAIMK NPEANOUTHTENbHA [JIA KOMILIOTEPHOI
006paboTKH HAaHHBIX?

Pemure caefyIoniyio 3ajauy, COCTABUB ABOMYHYIO MATPHILY.

Bausa, Kupumnn, Ilera um Cama yuarca B 5, 6, 7 u 8 KJaccax.
Kak-To OHM OTHpABHIHCH B Jjec 3a OensiMu rpubamu. Illectn-
KJIACCHMKY He II0Be3JI0 — OH He HalléJ HU OJHOTO rpuba, a
Ilers ¢ NATHKJIACCHMKOM HAIJIH MHOro rputoB. Bams u cemu-
KJIACCHMK HANLTH KYCT MAaJWHBI W Io3Bajaum Kupmiia moaaxo-
MHUTBCH ATOJAMH. BOCBMHKJIACCHUK, IIECTUKJACCHMK u Kupuin
obpacasaau Came, Kak OPHEHTHDPOBATBCA Ha MecTHocTH. B ka-
KOM KJIacCe YUHTCA KaKAbli M3 MaJbYUKOB?

Kax ocyllecTBIAeTCA Iepexoi OT OPMeHTHPOBAHHOrO rpada K
JIepeBy pelneHui?

Hafigure KpaTuaiimuii myTs OT BepIMHEI A 710 BepuuHB F B
OpUeHTHPOBAHHOM rpade:

v
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o 19. Ha pucyHnke mpejcraBieHa CXema JOpPOT, CBASHIBAIOMIUX ropoga A,
B,C,D,E,F, G, H I, J. Ilo kama0# Jopore MOXHO IBUIaTh-
CA TOJMBKO B OJHOM HAIpaBJIeHHHW, YKAB3aHHOM cTpPedkoi. CKOJIbKO

pPasHBIX IIyTel cymiecTByeT W3 ropoga A B ropox J7?

B E

H

o I

o 20. Ha pucyHke Ipe/icCTaBJIeHA CXeMa JOPOT, CBA3LIBAIOINX HACEJIEH-
Hble NyHKTH A, B, C, D, E, F, G. B tabnuue comepiarca cBe-
ACHHA O AJMHAX ITHX AOPOr (B Kuiaomerpax). Cxemy u Tabaumy
CO3AaBaJIi HE3aBHCHUMO DY OT Apyra, HO9TOMY B HHX HCIOIb3Y-
0TCA pasHble o0o3HaveHHd. HeoGX0AMMO BHIACHHUTEL AJAMHY IIyTH

B KHJIOMEeTpax u3 nyHKTa E B myHKT F.

F1|Tr2 | P3| T4 | Th | Te | I7
1 9 2
rz | 9 8 11
r3 8 |212
T4 2 8 -+ 7
I's5 3 11
Te 11 | 12 | 4" |'1% 9
r7 7 9

§ 11

MopaenupoBaHue Ha rpadax

11.1. AnropuTtMbl HaXOXAEHUS KpaT4allumMx nyTein
Mexnay BepwmHamu rpada

I'padsr kax WHOOPMANMOHHEBIE MOJEJIU HAXOIST IIUPOKOEe IIpHUMe-
HeHue BO MHOTUX cdepax Hamrell xusHu. Hanpmmep, ¢ UX moMoIIbsio
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MOXKHO TIJIAHUPOBATH ONTHMAJIBHBIE TPAHCIOPTHBEIE MAPIIDPYThI, KPaT-
yaiimue o0Le3gHBIE NYTH, PACIOJIOMKEHHEe TOPIOBBIX TOUYEK M JPYTIUX
06bexToB. HeoOxommmocTh perieHusA 3a7ad, CBA3AHHBIX C IMOHCKOM
KpaTdaiinero IyTH Ha rpade, BO3HHKAET IPH IPOEKTHPOBAHWHM WH-
JKeHepPHBIX ceTeil W JIMHHH aJleKTpolepefad, B MHUKDO3JIEKTDOHUKE H
BO MHOI'MX APYTHX CJIydafX.

Ilyts me:xay BepmuHaMu A m B rpada cumTaerca KpaTdalinum,
ecIu:

* 3TH BepIIMHEI COEIWHEHBbl MUHUMAJIBHBIM uYHcJIOM pebep (B cay-
yae, ecau rpad) He SABIASETCS B3BEIIEHHBIM);
* cyMMa BecOB pébep, COeJMHAKIINX 5TH BepIIWHLI, MUHHMAIbHA

(mns B3BemmeHHOro rpada).

EcTh MHOMeCTBO AJITOPHUTMOB OIIpeje/ieHUA KpaTdaiimero mnyTu
MeKIy BepiiMHaMu rpada, B TOM YHCIe:

1) agropuTM HOCTPOEHHS JepeBa peIleHHI;
2) anroputm [efKCTpEI;
3) MeTOl AMHAMHYECKOTO NPOrpaMMHPOBAHHA.

AIropuTtM mocTpoeHHdA HepeBa pellleHHii, KaK IIPaBHJIO, HCIIOJb-
ayeTcs IS HAXOMKIEeHWA KpaTdaiinero IyTH B OPHMEHTHUPDOBAHHOM Ipa-
de. Ero mbl paccMOTpelHn B IpeRbIAYIeM mnaparpade.

Aaroputm JlefKeTpBI COYXKUT [IA HAXOMKAEHUs KpaTdyailliero
MyTH Me:EIy OLHOM KOHKDETHON BepIIMHON (MCTOUHHKOM) M BCEMU
OCTAJIbHBIMK BepOIMHAMHU rpada.

CyTh aJIropuTMa COCTOMUT B cjaenyiomieM. Kaykmoli BepiunHe rpada
CTABATCA B COOTBETCTBHE METKAa — MWHHMAIbHOE H3BECTHOE DacCTo-
sAHHE OT HMCTOYHHKA MO 9TOM BepmumHLI. MeTKa caMoro HCTOYHHKA
nojaraerca paBuHoil 0. AjgropurM paboTaeT IOIIAroBO — HA KaMKIOM
Iare OH «IIOCELAaeT» OJHY BEPIIMHY M IIBITAeTCH yMeHbIIaTb MEeTKH.

Ha mepBoM Imare paccTosgHHMe OT MCTOUHHKA [0 BCeX OCTAJbHBIX
BepIONHH Hew3BecTHO. MeTKM BepInIwH (KPOME MCTOYHHKA) CUMTAIOTCA
PaBHBIMM OECKOHEUYHOCTH, BCE BEPIIHMHBI CUNTAIOTCA HEIOCEIEHHBIMH.

Oamee, M3 BCeX HENOCEIIEHHBIX BePINHH BbIOMpaeTcA BeplIHHA,
HMeIOIad MHHHMAIbHYI0 MeTKy. s Kakaoro m3 cocejeil aToil Bep-
MKUHBI (KpoOMe OTMEUEeHHBIX KAaK IIOCEIéHHEBIE) PACCUYMTHIBAETCH HOBAS
JUIMHA TYTH, KAK CyMMa 3HAUEHHWH TeKYImeHd MeTKH 9TOH BepIIMHbI 1
IJIuHBl pefpa, coeAuHAINEro eé ¢ cocenoM. Eciau moaydyeHHOe 3HA-
YeHWe AJTHHBI MeHLIIe 3HAYEeHWSA METKH COce/a, TO 3HaueHHe MeTKH
3aMeHAeTCA IOJYYEeHHBLIM 3HauYeHHWeM JUIMHBI. Ilocie paccMoTpeHHA
BCeX coceflell BepIIMHA MOMEUaeTCA KAK IOCEIIéHHAad. JTOT Imar aj-
ropuTMa MNOBTOPAETCs, [IOKA eCTh HelOCeINéHHble BepIIuHEBI. Pabora
aJIrOPHUTMa 3aBepllaeTcs, KOrJa Bce BepIIHHBI IIOCEIeHEbI.
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Pacemorpum pabory anropurMa Ha npumepe. Ha pucyHke 3.12
Kpy»KaMu 0003HaueHbl BepPIIMHBI Tpada, B KPY:KKH BIMCAHLI MMEeHA

BepIIuH. Bepumivael coepmHenbl JuHHAMU — pébpamu rpada. Oxo-
J0 Kaxjaoro pebpa ob0o3HAaueH ero «Bec» — [JHHA IOYyTH. PAnoMm c
KaJ0# BepIIMHON JaHa MeTKAa — [JIHHA KpaTdyailiero OyTH B 3Ty
BEPINMHY W3 BepmuHBI A: myia Bepmuasl A — »ro 0, gns Bcex Opy-

I'MX BepIIMH OHA HEM3BecTHa W 0003HAYeHA 3HAKOM «DeCKOHEYHOCThL».

Puc. 3.12. Anropurm [etixerpri. HauanbpHoe cocTodHHe

Murumansayo MmeTky (0) ummeer Bepmimaa A. Eé cocemm — Bep-
muesl B, C, D. OuepéanocTs paccmorpeHus cocexpeii: B, D, C. Ilo-
cjle M3MeHEeHUsA WX METOK IOJYYHM Ppe3yJbTAT, NpeACTABJIEHHBIN Ha
pucynke 3.13.

Puc. 3.13. Auropurm [eiixcrpsr. lar 1

ITocne uaMeHeHHMsI METOK BCeX cocelell BepIIMHBI A OHA IIOMe-
gyaeTcA KaK IpocMoTpeHHasA. Tenepsr MUHUMAJIBHASA METKA M3 HEIIPO-
CMOTDPEHHBIX BepIIWH y BepinuHEI B. Eé cocenm — Bepmmuel D u E.
Tark wrak 5+ 9 > 10, merka Bepuruabl D He uaMeHAeTcA. BepuinmHa
E nonyuaer merky 19 (pmc. 3.14).

Teneps MUHNMAaJNbHAS METKA H3 HEIPOCMOTPEHHBIX BEpPIIHH y Bep-
muHel D, Eé cocenu — Bepmuubl C, E u F. Tak kak 10 + 3 < 15,
MeTka BepmmuHbl C usMmeHseTcsa. BepurmHa F monyuaeT MeTKy 18.
MeTka Bepmuubl E He uamensercsa (puc. 3.15).
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Puc. 3.15. Aaropurm [Jeiikcrper. Ilar 3

Ilanee B KayecTBe BePIIHH C MUHUMAJIbHBIMH MeTKaMW OyayT mo-
ouepénHo paccmarpusarbesa Bepmmesl C, F u E. K H3MeHeHMIO METOK
coceHMX ¢ HUMH BepPIIHH 9TO He IPHUBEAET (puc. 3.16).

IlonyueHHBIe B pesyjbTare paboThl AJTOPHUTMA METKH BEpIIMH
rpada — 9TO W eCTh KpaTyallllme PACCTOAHHA OT BEPIIMHEI A 1o
KamJaoil M3 9THUX BepIIHWH.

Puc. 3.16. Amnropurm [eiikerpel. PesyiabTar paboTsl

151




Maea 3. UndpopmaunoHHoe MoaenupoBaHue

MeTox IMHAMHMYECKOro IPOrpaMMHPOBAHHS OCHOBAH HA TOM, UTO
npouece pelleHus 3ajauyu pasbuBaeTca Ha cTaauu (Imarm), Ha KamKmoi
M3 KOTOPBIX IPHHHUMAIOTCA peIIeHHs, IPHBOAANNE K [JOCTHIKEHIIO
IIOCTABJIEHHON IIeJIH.

IIpenmono:xum, mepcoHAKY HEKOTODOMH
HUIPBl HEOOXOAMMO HPOUTH MO JAGUPHUHTY
U3 nyHkra A B OyHKT B, Habpas mpu
9TOM K&K MOXKHO MeHbINe ImTpadHBIX 0aji-
JIOB, KOJHWYECTBO KOTOPBIX VYKa3aHO B
KJIeTKax JabHpHHTA, NPUYEM IIepeMelarTh-
cAd MOMHO TOJIBKO BBEPX WJHM BIPAaBO.
C nomomnpo rpadga HayaJdbHBIE YCIOBUS
MOT'YyT OBITH 3agaHBl TaK, KAK ITOKA3AHO
Ha pHUcyHKe 3.17.

CocraBuM TabiauIly, B KOTOPOH Kaix-
nasa sueiika OyZeT COOTBETCTBOBATEL OIpe-
JeNEéHHOM KJeTKe JjabupumeTa. Yuciaa B
sAYeiikax OyAyT paBHbBI MHUHHMAJBHOMY YHUCAY INTpadHBIX 0aimos,
KOTOPOe MOKHO NOJIYYUTh, NPOHAA IyTE OT HAYajla A0 COOTBETCTBYIO-
el KJIeTKH.

3anonHATe Tabauny OyaeM CHH3Yy BBEpPX M cJieBa Hanpaso. Ilpu
9TOM [JIAA 3AN0JHEHHA KaKJ0H HOBOH aAyeiiku GyleM paccMaTpHBaTh
HHCIA OBYX COCEAHUX C Hell 3allOJIHEHHBIX SUEeK, HAXONAIIHXCH Clie-
Ba OT He€ u moja Hel. BygeM BbIOMpaTh HaMMEHbBIIEe W3 3TUX OBYX
4Huces, OPHOABIATL K HUM YHCJIO TeKylleil suelKM M pesyabTaT 3a-
IHCBIBATE B HeeE.

Puc. 3.17. Jlabupunt
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Orser paBeH uyMCiIy B HIpPaBOM BEePXHEM YIJIy TAOGJIMIIBL.




MopgenuposaHue Ha rpadax

Jasauite cumtath, 4TO 4Yucna, obozHavalwme Beca BEPLWMH pPaccMmo-
TPeHHOro rpaga, — 3T0 Npu3oBble Gansfbl, KOTOPbLIE MOXHO MONYYUTb,
npornga no COOTBETCTBYIOWMM knetkam nabupuHta. CamoCcTosTENbHO
NoacHMTanTe, Kakoe MakCMMalbHOE YMCNO NpPU30BbIX Oanjioe MOXHO
HabpaTtb, NpoMas 3TOT NaBUPUHT.

11.2. 3HakOMCTBO C Teopuein urp

PaccMoTpuM HECKOJIBKO IPUMEpPOB.

IOpumep 1. 9OTo Bajgauxka w3 ydyeOHUKA UHOODMATHKH Oaa 4
rJaccal),

Anéma IlomoBmu m obpbinsa
Hukutuu BOIOIOT ¢ JeBATHUIJIABBIM
ameeM. Ilo ouepenu Oorarelpm Xo-
AAT K ero memiepe u cpybator 1, 2
unu 3 royioBel. Kax Hauasuiemy
6oii Anéme obpecTH caaBy mobemm-
Tejasa 3Mes (CcpyOHUTE TIOCIENHIOK Io-
JIOBY), ecau u Jo6pBIHA TOTOB IpH-
JIOXKHUTE BCE YCHIMSA, 4YTOOBI CTATh
nobeguTesieM B aTOil OuTBe?

H306pasum Ha YHUCIOBOH JHHEHKe TEKyIlee 4YHCJIO TOJOB 3Med:

9|8|7|6(5|4|3|2[1|0

3xeck: 9 — nHavanbHoe 3HaueHue; 0 — KoHedHOoe 3HadyeHUe (II0-
Bena).

Anémia ofperér cnary mobeamTess, €CAH IOCTE ero IocjJelHero
yaapa y ames ocraderca 0 romos. s aToro HY:KHO, 4TOOBI IOCJIe
ouepenHoro yzapa [obpeiEEm y amesa ocranock 3, 2 umaum 1 rososa.
Wuave rosopsi, mosunuu 3, 2 u 1 aBAAK0TCA AaA AJEIIN BBIMTPHIII-
HBIMH (Kak, BIIpo4YeM, AJA Jioboro m3 GoraTeipeii, KOMY OHM JOCTa-
I0TCA B KadeCcTBe MCXOJAHBIX IIPH IOcJefHeM yzaape). Beiurpeimbsie
U [OPOUTPBIIIHBIE MMO3UIIMH HA YHCJIOBOH JMHelKe OymeM IoMedaTh
oykBamu «B» m «II» coorBercTBeHHO:

BB B
918|7|6]|5|4 |F3ESSET 0

Ecin [loGpeiaa BeIfieT HA 60l ¢ 4ephIPEXrosoBEIM 3MeeM (6ymer
HAXOJUTLCA B MO3HNHKU 4), TO JIOOBIM CBOHM yAApOM OH CO3JACT

1) Ceménoa A.JI. Mudopmatura: Yue6. nocobue ana 4 k1. mag, mx. B 2 4, 9, 2 /
A. JI. Ceménon, T. A. Pyauenxo. — M.: IIpoceemenne, 2008. — 48 c¢. : um.




Masea 3. UlHbopmaunoHHoOe MmogenupoBaHue

Anémie ycaoBHA i BBIUTPHINIA (mepeBeféT AUENIY B BRIATPBINIHYIO
nosunuio). CremoBaTenbHO, 3amava AJNEINM HA OpPeABIAYINEM MIare
COCTOMT B TOM, 4T0OBI mepeBecTu [{oOGpBEIHIO B 9Ty B3aBENOMO HPOUTI-
PBINIHYIO /I HEro IO3WUIHIO:

II BB ‘B
9(8| 7|6 5| 4 [ESiZelstal 0

YerbipéxrosoBoro comepHuxa Anéma cmoyxer obecmeunTts I[oGphI-
He, ecau caM OyJeT HAXONUThCA B OJAHOM M3 mosumuid 7, 6 wmau 5:

-3
=2

]

9|8|7|6 4 SRS o

Jloboit yuap HoOpeiHM mpHBeHET K OJAronpuATHOMY A8 AJénm
pe3yJILTATy TOJBKO B TOM ciydae, ecau [[oOpeIHA BEIAZeT Ha 60OH C
BOCBMHIOJIOBBIM 3MEeM:

I B B | B IL|B [ B{tERB
9 .8 78 5 4 [8ata2hte] 0

CiaenoBaTesibHO, IIePBBIM CBOMM yaapoMm AJéma [Jo/KeH CpyOuTh
3Me OJHY T'OJIOBY.

0 BeiMrpbiluHas cTtpareruss — 370 NpPaBwio, Cneays KOTOPOMY WIPOK Bbi-
WIrpLIBAET HE3aBMCUMMO OT TOrO, Kak UrpaeT MpPOTUBHMK.
Mrpok MMeeT BbIUMPLILLHYIO CTPaTerud, ecnyu OH MOXET BblUrpaTtb npu
nobbix X04ax NMPOTUBHWKA. BbIMrpbilUHaa cTpaterns MoxeT ObiTb TONb-
KO Y OQHOr0 Wrpoka.
Onucartb CTpaTeruio Mrpoka — 3Ha4UT ONUCaTb, KaKOW XOL OH OOJIKEH
coenath B NOOOA CUTyaLMKM MPU pasnMYHOM Urpe MpOTUBHMKA.

Ha pucyake 3.18 B (opme mepeBa HpejcTaBjeHa BBIUTDLINIHAA
crparerus aas Anému. Ilosromy ana ANEHIM BCErja YKasbIBaeTCH
onuH xon («Xox A»), obecrieumBaOui TpeOyeMblil peadyJsbTaT. A BOT
ans J1oOpblHH, (PAKTHUYECKH BBICTYMAIOIIETO B KadecTBe COINEPHUKA,
paccMaTpMBAalOTCH BCEe BO3MOMKHBIE BapHaHTHI («Xoxm [»).




MoaenupoeaHme Ha rpadax

Xopo A Xop O Xopg A Xop O Xop A

Puc. 3.18. JlepeBo BHIWTPHIIIIHON CTPATErHH IS AJNEIIH

IIpumep 2. A aTa 3ajadya U3 OTKPBITOrO oaHka saganuii EI'D mo
nadpopmature (fipi.ru).

Ilsa urpoka, Ilers u Baus, urpaior B CIeAYIOIIYI HUIDY. Ilepen
WIPOKAMH JIeKHUT Kyda KamHel. VIrpOKH XOJAT IO OYepeaw, TIepPBBII
xopn penaet Ilers.

3a OMH XOJX MIPOK MOJKET BBHITIOJHUTH OZHO M3 CJIEAYIOIIHNX Jei-
CTBHM:

* 106aBUTHL B Ky4y ogmH KameHb (+ 1);
* 10GaBUTH B Kydy jABa kKaMHaA (+ 2);
* yBeJIMYMTH KOJUYECTBO KaMHeil B Kyde B 3 pasa (X 3).

Hampumep, uMesa Kydy HM3 D KaMHe#, 3a OJWH XOJ MOJKHO IIOJIY-
yuTh Kyuy ms 6, 7 uam 15 xammBeii.

V Kamaoro Hrpoka, 4rTobbl menaTh XOAbl, €CTh HEOIrPaHHYEeHHOEe
KoJawdecTBO KamuHei. Mrpa sapepimaeTcss B TOT MOMEHT, KOrZa KO-
AHdYecTBO KaMHeill B Kyde mpesbinaer 45. Ilobeguresnem cyUTaeTcd
HUI'POK, CHENABIINH IOCIeJHHI XOI, T. €. IepPBBIM MOJYUYUBIITHN Ky4Y,
B KoTOpoil Gymer 46 wum Gonemre xKamHeli. Byzem cumMTaTh, 4UTO B
HauaJbHBIM MOMEHT B Kyde S Kamued, 1 <8 < 45.

BrisicHuM, NpM Kakux sHadeHmax uuciaa S Ilers MoskeT BBIMI-
paTh MEepBBIM XOZO0M.

Ecmu S = 45, To, nobaBus B Kyuyy OoguH KaMmeHb (+ 1), nBa KaMHA
(+ 2) miIm yTpoMB KOIM4YecTBO KamHell B Hell (x 3), Ilera craHoBuTCA
nobeguTeIeM.

Eciu S = 44, 1o craTh mobegmTeneM MOYKHO, eclH H00aBUTE B
Kyd4y ABa KaMHs (+ 2) WIH yTPOUTH KOJHYECTBO KaMHEHl B Hel (X 3).

Eciu S = 43, To Ilerss cranmoBuTesa nobefuTeseM, YTPDOUB KOJHUe-
cTBO KamHedl B Kyde (x 3). Takyke MOMKHO JeiCTBOBaTh AJfA JI0OOT0
S=>16 (16 x 3 =48, 15 x 3 = 45).

<1\




Masa 3. UndpopmauuoHHoe MoaenupoeaHue

Xoa N Xon B Wrak, Ilers MoeT BBIUIDPATh, ecad
S =16, .., 45 — 5T0 ero BBHIMIPHIIIHEIE IIO-
sunuu. Jlna sBemmrpeima Ilere gocraTodHO
YBEJIUYUTh KOJHYECTBO KaMHeili B 3 pasa.
Ilpr MeHBIIHX 3HAYeHMSAX S 3a OAHMH XOI
HeJIb3A MOJNYYUTH Ky4y, B KOoTopo# Oymer 46
unu OoJiee KaMHeMH.

Ecnm e B Kyue Oyzer 15 wramueii, To
nocye jgo0oro xoxa Ilerm cBOMM HEpBLIM XO-
IOM MOXeT BRIMIpaTh Bausa. JleiicTBHTENBHO,
Puc. 3.19. MHosmmma p;py G = 15 mocme mepsoro xoxa Ilern («Xon
;gﬂ - Hnnmmpmmﬂaﬂ I1») B Kyue 6ymer 16, 17 mim 45 Kamueii.

JI1060¥ u3 9THX CJIyuaeB ABIAETCHA BBHIMTPBIIII-
HBIM JJdA jAenaomero xoj Baum («Xox B»), koropomy ana mobemsi
AOCTATOYHO YBEIWYUTH KOJIMYECTBO KaMHeil B 3 pasa (pue. 3.19).

Teneps monmpobGyem ompezenuTs 3HaYeHHA S, NPH KOTOPBIX y
ITetu Gyper BHIMIPHINIHAS CTPATErHA, NPHUYEM lleTss He CMOMET Bbi-
HIPaTh NEPBBIM XO0JOM, HO CMOXKET BLIMI'DATH CBOHMM BTODPBLIM XOIOM,
He3aBHMCHMO OT TOrO, KakK OyjerT XoguTs BaHs.

Msb1 BBISICHHIH, 9TO S = 15 — DpPOUrpHIIIHAA [TOSHIUA /A JIO-
G6oro mrpoka. Eciu IleTss CBOMM NIepBHIM XOZOM CMOKET nepeBecTH
B Heé Bauio, To uTO ObI HHM HeJan TOCIEAHHUIH, CAM OH BBIUI'DATh He
CMOKeT, HO IePEeBEJET B BHIUTPBIINIHYIO MMO3UIMIO CBOEr0 CONEPHHKA.
15 xammeit Ilers mosxer nonyuymts npum S = 14 (+1), S=13(+ 2)
unu S =5 (x 3). JIpyrux BapmanToB ans S mer (puec. 3.20).

Xop N Xopn B Xog I

Puc. 3.20. Mosunuu 5, 13, 14 — Briurpeimnase aas [letu

IIpencraBum Bcio HHGOPMANMIO Ha YHCIOBOH JHHEHKe:

B BB (HI| B |<B B |\ B

1/2|3(4|5|/6(7|8(9|10(11(12(13|14|15|16 |17 | .. | 45|46




MopenupoBaHue Ha rpadgax

Haiiném Ha Hell Taxkoe 3HaueHuwe S, mpu KoropoM y BauHum ecth
BBIMTDBIIIHAA CTPATErUsd, IIO3BOJAIONIAA €My BBIMIDATH NEePBBIM HJIH
BTOPBIM xomoMm mpu aiofoit mrpe Ilerw, m nmpu srom y Bamm HerT
CTpATEerHHd, KOTOPad IIO3BOJIUT €My TapaHTHPOBAHHO BBIMI'DATEH Iep-
BBIM XOJIOM.

3aech peub HAET 0 OPOUTPHILIHON MO3HIIMK AJIA IEPBOTO MIPOKA.
CnemoBaTebHO, HMCKATh 3HAYEeHWE S HAJA0 CpPeAM IO3UIIUI, He OoTMe-
UYeHHBIX KAK BBEIATDBINIHBIE.

IIycrs S = 12. Kakum 0b1 Hu Obln xox Iletm, uM OH mepeBeleT
CBOEro COIIEPHHUKA B BBIMTPHINHYIO mosuiuio: 13 (12 + 1), 14 (12 + 2)
miau 36 (12 x 3). B mociemaeM caydae BaHa mMeeT BO3MOXKHOCTH BBI-
HrpaThk CBOMM INEPBHIM e Xo0AoM (36 x 3), a B IepBHIX ABYX CIydYadx
OH [OJI’KEH IlepeBeCcTH CONEePHMKA B HNPOMIPBIINIHYIO mosunuio S = 15,
410 06ecHmeYuT €My BBIMIPBINI BTOPHIM Xxoao0M. CaemoBaTesibHO, MMO3U-
uua S = 12 — npourpeimEad aaa Ilerm. Ha gepeBe peineHu# Ham
paccy:XKJIeHHA MOTYT OBITH IpeJACTaBJeHBl TaK, KaKk IIOKa3aHO Ha pH-
cyHke 3.21.

Xop N Xopn B Xoa Xon B

Puc. 3.21. Tlosunus 12 — nppourpeimuas ansa Iletn

Ecnu Bmecto S =12 B3ate S = 11, 1o npusenér nu noboin xop Metn O
BaHio Kk Bbimrpeiwy? Mogonpét nn ona atoil uenu S = 10? O6ocHyiiTe
CBOA OTBET.

IIprMepsl, KOTOPBIE MBI PACCMOTPEIN, HMEIOT CAMOe HEIIOCpPEeICT-
BEHHOE OTHOIIEHMEe K TeOPHH UTD — pasflelly COBPEeMeHHOM MaTeMaTH-
KM, CBA3AHHOMY C pelleHHeM MHOTHX 3a/la4 9KOHOMHKH, COI[MOJIOTHH,
MOJMTOJOTHH, OHOJOrHH, MCKYCCTEEHHOIO MHTEJUJIEKTA W PSAfa IPYTrHUX
obnacrei, rage HeOOXOZHMMO M3yUYeHHE IOBENEHHUSA YeJOBeKa M KHBOT-
HbIX B PA3JIMYHBIX CHTYaNUAX.

Hrpa BeicTynaer B Ka4ecTBe MaTeMAaTHUECKOH MOAENH HEKOTOPOH
CUTyaluy M MOHHUMAaeTcd KaK IIPOIecc, B KOTOPOM VYACTBYIOT JABe H
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OoJslee CTOPOHEI, Beayinue GOpPLOY 3a pPeaTH3aALNI0 CBOMX HUHTEPEeCcoR.
IIpu sToM mrpa xapakrepusyercd TAKMMH [PUSHAKAMH, KaK:

1) OpUCYTCTBHE HECKOJIBKMX HIDOKOB;

2) HeompeJeIEHHOCTh NOBeJeHUA UTPOKOB, CBA3AHHAA C MMEIOIHMU-

CAd Yy KajKJ0ro M3 HUX HECKOJBKHMM BapHaHTAMH IeHCTBHIA;

3) pasiuune (HeCOBIAZEHHE) WHTEPECOB UTPOKOB;
4) B3aMMOCBA3AHHOCTE IIOBEJEHUsA HTPOKOB (Pe3yabTaT, MOoJIy4YaeMbIi

KajKJIbIM M3 HHX, 3aBUCHUT OT IOBEeJEeHHA BCEX HMIPOKOER);

5) HaIMYMe NPaBUJ NOBeJEHWHA, U3BECTHBIX BCEM HIDOKAM.

Wrpa moxxer GBITE IpejcTaBjieHa B BHAe AepeBa, KayJasd BepIIH-
Ha KOTOPOTO COOTBETCTBYET CHTYAIlHH BEIOOPA HMTPOKOM CBOEH cTpa-
TEeruH.

IIpumeps!, KOTOPBIE MBI PACCMOTPENH, OTHOCATCA K TAK HAa3bIBa-
eMBbIM HIDaM ¢ IOJHOI mHMopManueii. B mrpax ¢ nosHol maGOpMa-
Impeil yYacTHHKHW 3HAIOT BCE XOABI, CHOENAHHBIE [0 TEKYIIero MOMeHTA,
PaBHO KaK M BO3MOXXHBIE CTPATEeIMH IIPOTHBHHUKOB, YTO IIO3BOJIAET
MM B HEKOTODOH# CTelleHH MNpeACKas3aTh IOCIeAVIONee Pa3SBHTHE UIDHI.

Tem, KTO xo4eT nony4ynTe Gonee nonHoe npeacTasneHue O Teopuu urp,
pekoMeHAYyeM MNO3HAaKOMWUTLCH C KHWroi AnekcaHgpa LleHa «Urpbl u
cTparermn C TOYKM 3peHua martemMaTtuku», 3ﬂeKTp0HHaﬂ BEPCUA KHW-
M aBnseTca cBOOOOHO pPaCcCnpPOCTPaHsemol W AOCTYMHa Mo agpecy
www.mccme.ru/free-books/shen/shen-games.pdf.

CAMOE IJIABHOE

I'pabsl kax WHDOPMAIMOHHBIE MOJAEJM HAXOAAT HIMPOKOe IIpH-
MeHeHHe BO MHOTruX chepax Hame#d Ku3HH. C X IOMONIIBI MOYKHO
JIAHUPOBATh ONTHMAJBLHEIE TPAHCIOPTHBIE MAPIIPYTHI, KpaTdailnue
00be3HbIE IIYTH, PACIIOJIOMKEHHEe TOPrOBBIX TOYEK M APYTHX 00BEKTOB.

ITyre mexxay BepmmHamum A m B rpada cumTaerca KparTdaiimium,
€CII 3TU BePUIMHBLI COeJUHEHBI MHHHMAJBHBIM YHCJIOM pébep (B cuy-
yae, ecau rpad He ABIAeTcA B3BELIEHHBEIM) WUIH €CJAU CYMMAa BECOB
pébep, COeIMHSAIOMUX STH BePIIUHEBI, MUHUMAJBHA (JJf B3BEIIEHHOTO
rpada).

Hna onmpenemeHWs KpaTuafliero OyTH MeKIY BepUIMHAMH TIpa-
¢ha HCIONB3YIOTCA AJTOPUTM IMOCTPOEHUS [epeBa DeIleHuH, AJTODHTM
HeiKCTpEl, MeTOJ AWHAMHYECKOTO NPOTPDAMMHDOBAHUA W ADYIHEe aJi-
POPUTMBEI.

Baxxuyo posb B peIleHHMH MHOIMHX 3a7ad SKOHOMHKH, COI[HMOJIO-
THUH, TOJUATOJOTHH, OHOJIOTHH, HMCKYCCTBEHHOI'0 HHTEJIJIEKTA M pPAXa
apyrux obGiacTteii, Toe HeoOXOAHMO H3VUYEHHE MOBENeHWs 4YeIOBEeKa U
JKHBOTHBIX B Pa3JIMUHEBIX CHUTyalUAX, UI'DAET TEOPUSA HIDP.




MopgenupoBaHue Ha rpadax

Wrpa, BeICTyHmAlON[asi B KAaueCcTBe MATEeMATHYECKOH MOJLENH HEeKO-

TOPOH CHTyalMM, XapaKTepusyeTcA TAKUMHW IMPU3HAKAMH, KaK:
1) opucyTcTBHE HECKOJIBKHX HI'DOKOB;
2) Heonpe#eIEHHOCTL NOBEJEHUS HIPOKOB, CBA3AHHAA C MMEIOIHMMH-

Cf V KaKJOr0 M3 HAUX HECKOJbKHWMH BapHAaHTAMM JeHCTBUIL;

3) pasnuume (HecoBIaJeHHe) MHTepecOB UIDOKOEB;
4) B3aHMOCBA3AHHOCTH IIOBEJEHUA HIPOKOB (DPe3y/bTaT, I0JIy4aeMblii

KaKIbIM M3 HHX, 3aBHCHUT OT IOBeJIEHHA BCEX WMIDOKOB);

5) Hanuuwe MIpPABHI [OBeJeHHST, M3BECTHBIX BCEeM HTPOKaM.

Wrpa moker ObITH IPEJCTABIeHA B BHJE JlepeBa, KaKIad BepIIH-
HAa KOTOpPOTO COOTBETCTBYET CHTYallMH BhIGOpA MIDOKOM CBOeH cTpa-
TEeruu.

B wurpax c noxHOH uHoOpMamuWeldl yYaCTHUKHW 3HAIOT BCe XOXHI,
clelaHHBIE OO TeKYIIero MOMEHTa, PABHO KakK M BO3MOXXHEIE CTpa-
Terud NPOTUBHUKOB, YTO IMO3BOJIAET UM B HEKOTOPOIl CTeleHU IIpen-
CKasaTh MocJielyiollee PAsBUTHE HIPHIL.

BeIMTpBIIIHAA CTPATerHd — BTO OPABHJIO, CJIeAydA KOTOPOMY
WIPOK BBIUTPBEIBAET HE3aBHCHMO OT TOr0, KaK WrpaeT NPOTUBHHK.

Bonpockl 1 3agaHvd

1. B pemeHHM KAKHMX INPHKJIAAHBLIX 38089 HUCIOJIB3YIOTCH AITOPHUT-
MBI HAXOMJEHUSA KPATYAMIIero IIyTH MeXAy 3aJaHHBIMH BepIln-
HaMu B rpadge?

2. C nomomipio anropurma edKcTpbl HaWAWUTE KpaTYaWIIHi IyTh
Mexay BepmmHamMu A u G ciaenyromero rpada:

3. B wMarepmamax MeyKAYHAPOAHOI0O KOHKypca Io HHpoOpMaTHKe
«Bo6ép» ecTh Takas 3ajadya, OPeAJIOXKeHHAdA paspaboTdyUKaMU M3
Hupepnaamgos.

Bo6ép Buunu mobur xényau. OH XoyeT MNOILIBITH II0 TEUYEHHIO
u cobpaTh Bce KEIyOH HA OCTPOBAaX, MHMO KOTODBIX OyaeT
NpPOILIBIBATE. ¥ BbI, TeYeHHe peKH HACTOJBKO CHJbHOE, 4YTO OH
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MOKeT ILIBITH TOJBKO BHH3 o TedyeHuio. Kakoe MakcumanbHOe
KOJMHYECTBO KeayAedl oH cMmoxer cobparh?

1@
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Pemmure a1y 3amady, BOCIOJB30BABIINCHE METOJOM IHHAMHIYECKO-
ro NporpaMMHPOBAHHA.

4. Ha crone nexur 25 cnmyex. UrpawoTr asoe. Mrpoku no ouepenu
MOTYT B3ATHL OT OLHOWU MO UeTHIpEX cnudyek. KTo He moxker cue-
aate X0 (T. K. CIOMYEeK He OCTAJIOCh), NPOUrphIBaeT. Ipyrumu
CIIOBAMM, BBIUI'DBIBAET BI3ABIIHHA IIOCHEOHIOW CIWYKY. BblgcHH-
Te, V KOI'0 M3 WUI'DOKOB €CTh BBIUIPBIIIHAA CTPaTernsd.

5. BulsicAMTe, Yy KOTO W3 JABYX WIPOKOB €CTh BBIMIDBHINIHAA CTpa-
Terus B TAKOH HIpe: HaYaldbHAsd [MO3WIUA — HA CTOJE JEeKHT
107 couuek, 3a OoaMH XO& MOKHO Opath 1 wiam 2 cnuukwu. Bei-
UIPBIBAET TOT, KTO B3AJ IIOCJENHIOI CIHUYKY.

6. [IBa Mrpoka HrpalT B CJAEAYIONIYIO Hrpy. llepel HHMH Jemar
IBe KY4YKH KaMHe#, B NepBOil M3 KOTOPHIX 2, BO BTOPOH —
3 kamMHs. ¥ KaI0T0 MIPOKA HEOTPDAHWYEHHOEe KOJHMYECTBO KaM-
Heit. Urpokn xomaTr mo ouepenu. XoJ COCTOUT B TOM, UTO HIDOK
WM yBeIHMUYHBaeT YHUCJIO KaMHeil B KaKOW-TO Kyde B 3 pasa,
unu pobasaser 3 KaMHA B J00VI0 M3 Kyd. BBIMrpBIBAET HUI'DOK,
mocjie XoJa KOToporo obImee YHCIO KaMHedl B JBYyX Ky4yax cra-
HOBHUTCA He MeHee 35. KTO BBIMUIDBIBAET — HIDOK, AEJIAIOIIHHA
X0J IepBBIM, WM WUIDOK, [EJIalOIIHil XOJ BTOPBIM?

o 7. OBa wurpoxa, Ilers m Bama, urpator B cieaymwomiyio urpyl. ITe-
pell MTPOKaMM JIEKUT Kyda kKaMmHeid. Mrpokm xomar mo ouepenwu,

nepsbiii xon nenaer Ileta. 3a ofuH XO4 HUIPOK MOKeT AODABHTH

.

1) Bompmoe Konu4ecTBO N0A0OHBIX 3aAaHUil BBl MOMeTe HAHTH B OTKPHITOM OGaHKe

zagaanii EI'D nmo mrdopmaruxe Ha caiite fipi.ru.
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B kyuy 1 xamens miam 5 xampeil. Hampumep, umes Kydy us 10

KaMHei, 32 OJMH XOJ MOKHO HOoJy4uTh Kydy w3 11 mum 15 xam-

Heil. ¥V Kam[oro Mrpoxa, 4Tobbl elaTh XOfbl, €CTh HEOTDAHHYEH-

HOe KoJinuecTBO Kamuel. Wrpa sasepimaerca B TOT MOMEHT, KOTJa

KOJIHMYEeCTBO KaMHell B Kyde craHoBuTcsi He MeHee 47. ITobGemmre-

JIeM CUHTAEeTCA HTPOK, CHAeJABIIWI IOCIeIHWH XOJ, T.e. IepBbIM

[OJIYYMBIINI Kydy, B KoTopoi Oyzer 47 mam Gosblle KaMHEH.

B mauajpHBI MOMEHT B Kyde 6bl10 S ramueii, 1 <8 < 46.

BrimosEATE CaeAyIONIMe 3aJaHuA, B KaMJOM ciaydae 0OOCHOBBI-

Basg CBOH OTBET.

1) VKaxkuTe BCe TAKWe 3HAYEHHS uyucia S, INPU KOTOPBIX ITersa
MOJKEeT BBIMTPaTh B oauH xox. OGocHyiiTe, UTO HaiJeHBl BCe
Hy;KHBl€ 3HAYeHHA S, M YKayKWUTe BHIUTDHIBAIOINUE XOMBI.

2) VkaxkuTe TakKoe 3HaYeHHe S, IPH KOTOPOM Ilerss He MOXKeT
BBIMIPATh 3a OAMH XO[, Ho mpu jiobom xome Ilerm Baua Mo-
sKeT BBIUTPAThL CBOMM IepBBIM Xozom. Onuminte BBIMIPBIII-
HYI0 cTpaTeruro Banu.

3) VraskuTe ABa 3HA4eHHA S, IPH KOTOPHIX ¥ IleT ecTh BBI-
WrpblmHag crparerus, npudyém Ilers He MoXKeT BBIMTPATh 34
OIWH XOH, HO MOKET BBIUIPDATH CBOHM BTODPLIM XOJOM He3a-
BHCHMO OT TOTo, Kak 6yner xomurTh Bamsa. [lns yKasaHHBEIX
3HaueHU S OIMIINTe BLIMIPHLINHYIO crpareruiw Ilerm.

4) Vraxure 3HaueHue S, IPH KOTOPOoM y BaHu eCTh BBIMI'DHIII-
HAA CTPATerds, [IO3BOJIAIONIAs €My BBIMI'DATH IIEPBBIM HJIHA
BTOPEIM XozmoM mnpu 6ol mrpe Ilerm, ogmaxko y Bamm Her
cTpaTerud, KOTOpas [O3BOJIUT eMy rapaHTHPOBAHHO BBIMIDATH
HEepBBEIM XO0A0M. [l ykasaHHOro 3HaYeHWs S ONHUINUTE BbI-
urpelimEyl0 crparerdio Bamm. IlocTpoiiTe nepeBo Bcex map-
TUi, BOBMOMKHEIX IIDH OTOH BHIUIDHINIHON cTparerun Bauu.

§ 12
Ba3za pgaHHbIX KakKk mopgenb
npeamMmeTHoM obGnactu

12.1. OGwme npeacraBneHns
00 MHbDOPMALMOHHBIX CUCTEMAX

Crooco6HOCTh HAKAILIMBATL MHGpOpMANHIO H obecreuuBaTh adpdex-
THUBHBIM NOCTYHN K Hell ABAAeTCSA CerofHs OIpelelsionuM (QaKTopoM
PasBUTHA U MOANEPIKAHWUSA MKU3HECIIOCOOHOCTH YeJIOBEYeCKOro o011ecTBa.
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O6bEMbI  HakOMNEHHbLIX YEJOBEYECTBOM [aHHbIX HEYKNOHHO pacTyT.
B 2011 ropy ob6wmii MMPOBOA OOLEM CreHepupoBaHHbLIX YenoBeYecT-
BOM AaHHbIX cocTaeun Gonee 1,8 serttabaint (1,8 TpnH GaiT). Crtonk-
KO xe «Becar» 200 mMnH OBYx4acoBbiX GWILMOB B (oOpMate BbICOKON
4ETKOCTW, KOTOPbLIE MOXHO NPOCMAaTpuBaThb exenHeBHO 6e3 nepepbiBa
B TeuyeHun 47 mnH net. OXuOaercs, YTO KONMYECTBO AaHHbIX HA nna-
HeTe Oyder kak MUHUMYM yOBamBaTbCA KaxkAable ABa roga BrOTb [0
2020 ropa. (Mo matepuanam xypHana «Cynepkomnbiotepbi», N2 1( 17},
2014.)

PasBuTne cpejCTB BEIYHCIHMTENBHOW TEXHWKH M HH(MOPMAIMOHHBIX
TeXHOJOTUH OTKPBLIO HOBBIE CIOCOOBI XpAHEHHA, INPEIACTABICHUS H
moucKa WH(pOpMaIWu, cjesJaB BO3MOMKHEIM CO3JaHue HH(MOPMAIMOH-
HBIX CHCTEM, 0DecnedYMBAIOIHX NPAKTHYECKH MTHOBEHHOE IOJIyUYEeHHE
KaxABIM Tpebyemoil eMmy mHGOpMANUM B TOH MJIM MHOH IpeIMeTHOM
obnactu (4acTH peanbHOro Mupa). IleHTpanbHOI uyacTbio M0G0 HH-
hopMamMOBEHOH cHCTEMEI ABIAETCA 6asa JaHHEIX.

Baza paHHbIX (B[]) — COBOKYMHOCTb OAHHBIX, OpraHu30BaHHLIX NO onpe-
AENEHHBIM NpPaBUNaM, OTPaXalollas COCTOSHWE OGLEKTOB M UX OTHOLLE-
HWIA B HEKOTOPOV NPeAMETHOR o6nacTu (TPaHCnopT, MeaMuMHa, obpa-
30BaHve, nNpaso W T. A4.), NPeAHa3Ha4YeHHan A8 XpaHeHWs BO BHELUHeln
NamsATA KOMMbOTEPA U MOCTOSHHOIO NPUMEHEHUS.

MudopmaumoHHaa cuctemMa — 3T0 COBOKYMHOCTb cogepxallencs B
Bazax OaHHbIX MHDOPMaLMK 1 OBecnevYnBaWnX ed 06paboTky nHbOpP-
MELMOHHbIX TEXHONOMMIA M TexHWYeckux cpeactsl).

B mame BpemMs HH(GOpPMAlMOHHBIE CHCTEMBI HAXOIAT LM POKOe
IIpUMEHeHHEe B IIPOM3BO/CTBEHHOH, MapKeTHHTOBOM, (DMHAHCOBOM, Ka-
LPOBOH M MHOTHX JDPyrux cdepax [esTeIbLHOCTH.

ITpumepaMu WHOOPMAIIMOHHLIX CHCTEM (puc. 3.22), mocTynHBIMH
KaMIOMy IIOJB30BATENI0, B TOM UYHCJE M C IIOMOI[BI0 MOOHIBHBIX
YCTPOMCTB, ABIAIOTCH:

* WHQOPMAaIMOHHBEIE CHCTEMBI, 00eCIeuYHBAIIHAE BO3MOKHOCTH IIO-
Jy4YeHHUdA CIPAaBOYHON MH(MODMAIIMH O PACIMCAHMH CAMOJETOB, IO-
€3[I0B NaJIbHET0 CJIe/J0BaHMA, 2IeKTPUYEK M aBTOOYCOB, a TakiKe
NOKYIKY KeJe3HOJOPO’KHBIX M aBuabHIeTOB;

* HHQOPMAIMOHHBIE CHCTEMBI, IIO3BOJIAIONINE V3HATh HAJIHYHE
W IeHBl Ha MeJJMKaMeHTBl B alTeKax, MecTa B OTeJSX Tropoja
(permona) u ap.;

1) Bawxom Poccuiickoit @enepanun «06 mEdopMauu, MHGOPMALINOHHBIX TEeXHOJO-
TAAX ¥ O 3auuTe HHQPOPMALIMA» .
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* pasHoOOpasHEIE IIOMCKOBO-MH(MODMAIMOHHEIE KapTorpaguuecKue

CIIyK0bI;
* [OpTANLl, cojepsaliue MHGOPMAIHUI0 HOPMATHBHO-IPABOBOIO Xa-

pakTepa u Ap.

Y3HauTe, on8 4ero npegHasHaveHbl WHPOPMAaUMOHHbIE CUCTEMbI, Npea- o
CTaBNeHHble Ha pucyHke 3.22.

T
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Puc. 3.22. TIpumeps! MHGOPMAIHOHHBEIX CHCTEM

12.2. NpeameTHas obnacTtb U €€ MmoaenuposaHue

IIpenmerHaa obiaacTb — 9TO YacTh pPeajJbHOro MHUpa, pacCcMaTpH-
BaeMasg B PAMKAaX ONpeleséHHOH AeATenbHocTH. Hanmpumep, MOMKHO
paccMaTpHBaTh TaKHe IpeiMeTHEIe 00JIACTH, KaK ITKoJa, 6uOIHMoTeKa,
HDOJUKJIUHHUKA, KUHOTEeaTp, CKJamg u T. .

B npemmverHOH 067aCTH MOIKHO BBIZEJIHTH HEKOTOPBIE OOBEKTHI
(kyaaccel 00bEKTOB) W 3a(hHKCHPOBATH HMX CBoOiicTBa (aTpubyThI).

O6wekT npeameTHoi obnactu — ato dakt, nMuo, cobbiTve, Npeamer, 0
O KOTOPOM MOryT GbiTb COBpaHbl OaHHbIE.

Nudopmanuonaslii 00beKT MM CYLIHOCTE — 3TO OIHCAHHE He-
KOTOPOr0 KJacca pealbHbIX OOBEKTOB B BHE COBOKYIIHOCTH CBOMCTR.
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0 CywHOCTb nNpegMeTHoi obnact — 3To knacc OOLEeKTOB NpeaMeTHON
o61acTi; N0 CyTW, 3TO COBOKYMHOCTb OAHOTWUMHbLIX OOBLEKTOB.

IIpumepamu 00BEKTOB (C TOYKM 3peHUs BHEIIHEr0 MHpa) HIH
cymHocTel (¢ Touku 3penusa BJ) ABIAOTCA YYEHHK, KJjacc, KabuHer,
BpeMda 3aHATHA U T. 4. Cymuocts YHEHWK moxer ORITH mpeacTasJie-
Ha B BJl ¢ mOMOIIBIO CIEAVIOIIMX ATPHOYTOB: HOMEp JIMYHOIO JeJa,
daMuUInusa, MMsA, OTYECTBO, I'OJ POMKAEHHA. ITO MOKHO 3alHCATh TakK:

YYEHHMEK (HOMEP JIMYHOI'O OEJIA, PAMWJINUA, UM,
OTHECTBO, IOl POKIEHW).

Mexny o0BeKTaMH, a CcJIefOBATeJNBLHO, W MeMJAY COOTBETCTBYIO-
IM{UMH UM CYI[HOCTAMH MOTYT CYIIECTBOBATHL CBA3M OJHOIO H3 Cle-
AVIOIIHUX THIIOB:

* «OAMH K oxHOMY» (oOoszmauaerca 1 : 1);

® «OIUMH KO MHOrum» (oGosmauaercsa 1 : M);

» ¢«MHOTHe K omHoMy» (oGosmauaerca M : 1);

* «MHOTHMe KO MHOTHM» (oGosHauaerca M : M).

Cease 1:1 umMeer MecTo, KOrZa OZHOMY OK3eMIUIAPY OJHOH
CYIIHOCTH COOTBETCTBYET OAWH JKI3eMILIAD Apyro# cymuoctu. Takas
CBA3L MOX<eT OBITh ycraHOBJeHa Mexay cymHoctamu BBIITYCKHUEK
IIKOJIBI 1 ATTECTAT: kamablii BEIIYCKHUK IIKOJBI IIOJy4YaeT atT-
TecTaT O cpefHeM OOPA30BAHMM Y KAaXKABIH ATTEeCTAT NIPUHALJIEHKUT
OJHOMY BBIIYCKHHKY.

Ceasp 1:M wuMeeT MecTO, KOIjJa OJHOMY 3K3EMILIAPY ONHOM
CYIIHOCTH MOYKET COOTBETCTBOBATH HECKOJBKO HK3EMILIAPOB IpYyToii
cymuoctu. Hampumep, y MaTepd MOKeT ObITH HECKOJBKO AeTed; B
ONHOM KHHOTeaTpe MosKeT ObITh HECKOJBKO 3aJI0B; B OJHOM KJIACCE,
KaK IPaBMJIO, MHOYKECTBO YUEHHUKOB.

Ceasp M :1 sBiasiercs NPOTUBOMOJMOMKHOM K cBaA3H 1 : M; o=Ha
UMeeT MeCTO, KOT[a HEeCKOJBKHM 3JK3eMILIAPAM OJHOH CYIIHOCTH CO-
OTBETCTBYET OJNHMH JK3EMILIApP APYroi cymjHoctu. Hampumep, HECKOJIb-
KO VUYEeHMKOB ydyaTcsd B OJHOM KJacce.

Cease M : M umMeer MeCTO, KOTrJa HECKOJBKHM 3JK3eMILIApaM oOn-
HOM CYIHOCTM COOTBETCTBYeT HECKOJBKO SK3eMILIAPOB JAPYIrod cyul-
moctu. Hanmpumep, MHOTHMe YUEHHMKH I0JY4alOT MHOIO Pa3HBIX OIe-
HOK; KAJKIbIH yumrTeNbh, npenomatpomuit 8 11 kiacce, ofydaeT MHOTHX
yuammxcs, a Kamasld yuamuiica 11 xiacca obydaercss y HECKOJBKHX
yUHTeNel; OOQUH ABTOP MOXKET HAIHCATh HECKOJABKO KHHT, M, B TO JKe
BpeMsi, OJJHA KHHIra MOsKeT ObITh HallWcaHa HECKOJBKHMH ABTOPaMH.
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CyIIecTBYIOT CBS3H, KOTOPBIMM KayKILI 3K3eMILIAD OSHOW CYII-
HOCTH 00£3aTeJbHO CBA3aH C OJHUM WM HECKOJBKHUMH 3K3EeMILIADAMU
Ipyro# cymuoctu. Hanpuwmep, case mexay cyumHocTamu KJIACC u
YYEHWEK Takora, 4TO KamAbld YYEHHK IPHHALJIEIKUT K OIpEeIeléH-
HOMY KJIACCy, M KaXIBIH KJIACC COCTOMT W3 ONPeNeEHHOM TI'DYIIIIbI
VYEHHMKOB. BOBMOMHEBI CBA3HM, IPH KOTOPBIX KAMIBIA SK3EMILIAD Of-
HOH CYIIHOCTU He 00s3aTeJbHO CBA3AH XOTA OBl C OZHHM 2K3€MILIA-
poM JApPYTOHM CYIIHOCTH.

Ina cospanua BJl HeoOX0AMMO, IIpeje BCEro, IMOCTPOHUTH MO-
Jens eé IpeIMeTHOH o0jacTu, ompeesinB, HAHHBIE O KAKHX O0BEK-
Tax OyAyT B Hell XPAHWUTHCSA M KaKWe CBA3H MEKAY S3THMH JaHHBIMH
HEODXOAUMO YYeCTh.

Mopene npeomeTHoi o6nactu, BkAOYAOWYIO B cebs CYLWHOCTW, WX
atpubyThbl 1 CBA3N MEXAY CYLHOCTAMM Ha3bIBAIOT MOLESbIO «CYLHOCTh—
cBA3b», unn ER-mopensio (ot awrn. Entity-Relationship — cylwHOCTb—
CBfi3b).

Ons GoJblieil HArJIASHOCTH HPH CO3TAHHH MOJEJeH «CYI[HOCTbh—
CBA3h» IIOJIB3YIOTCA YCJHOBHBIMH rpadHuyecKUMH ODO3HAYEHHUAMM: CYII-
HOCTH H300pasKaloTcA B BHUJE NPAMOYIOJLHUKOB, aTpUOyTHI — B BHIE
9JIIHIICOB, CBA3M — B BHIE POMOOB.

IlocTpouM MoOAENb «CYIHOCTL—CBASb» AJA IpeIMeTHOIl obaacTu
«ABmanepeséTeI», B KOTODOM paccMOTpHM nABe cymioctu: ITACCA-
AHP u BUJIET (puc. 3.23).

Damunus -
Homep
1

MACCAXMP ——1— BUET
@
e

Puc. 3.23. Mogenes «CyIHOCTL—CBA3L» IpPEAMETHOH 00JacTH «ABHa-
nepeaéThi»

&
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Kaxnrrit naccaskup, cobuparonuiica jiereTs, Hanpumep, B Ilapmxk,
umMeer Omyer. [IByX oZMHAKOBHIX OHJIETOB, KaK W JBYX OJAMHAKOBBIX
maccaskupoB, He cyijecteyer. CymHocts ITACCAMUP B mamHO# MO-
Jesu xapakrTepuayercs cpoiicreamu: DPAMWAIINASA, MUMHA u HOOKY-
MEHT, ymocroBepaoiiail JAYHOCTE. ATpudyThl cyiuiHoctn BHJIET —
PEWC, IATA, BPEMdA, PAll, MECTO u HOMEP BHUJIETA. Mesxay
cymaoctamu [TACCAMKHUP u BUJIET cymectrByer cBa3pr Mmeer. IT1o
CBfI3b «OJUH K OZHOMY»; COOTBETCTBYyIOIIHe 0003HaUeHHA HAXOLATCA
HaJg JAHUAMH CBA3H BO3JIe NPAMOYTOJIBHUKOB CYIIHOCTEH. JTa CBA3b
ABJIAeTcA 00A3aTeNbHON (CHJIOIIHAA JTHHUA HA CcXeMe) ANd CYI[HOCTHA
ITACCAMHP (nnsa Toro urobsl OBITH MACCAMXKHPOM, UEIOBEK [JOJMKEH
HUMeTh OHJIeT) W HeoOA3aTeJbHOH (IyHKTHpHaAA JUHUA Ha cXeMe) A1
cymqroctrn BHUJIET, mockoabKy He Bce OmjeThl Ha pefic MOTyT OBITh
poJaHbI.

12.3. MNpeacraBneHue 0 Moaensix OaHHbIX

0 Mogenb BaHHbIX — 37O COBOKYMHOCTb CTPYKTYP OaHHbIX W onepauuii
ux obpaboTku.

C IOMOINBI0 MOZEJH AAaHHEIX MOTYT OBITH Ipe[cTaBJIeHBI CYIIHO-
CTM W B3aMMOCBA3W MeXIY HUMH. BBIZeJd0T TPH OCHOBHEIX THIA
Momeed MAaHHBIX: MepapXWyecKyl0, CeTeBYI U DPeJAIlMOHHYIO.

Hepapxudeckad MoO[edb NAHHBEIX OIIpejieIieT OPraHu3aluio IaH-
HBIX 00 oOBeKTax B BHJE HepeBa. B mepapxXwdyecKol MoJenu OaH-
HBEIX ¥V KaMIOro o0BEKTAa eCTh TOJNBKO OOHH 00BEKT BBICIIEro YPOBHA,
KOTOPOMY OH IOAUMHEH (POJUTENBCKHI), M MOKeT OBITh HECKOJBKO
NOJUYHHEHHBIX 00BeKTOB (moroMkoB). MckiaroueHHe cocTaBisieT TOJIb-
KO HAMBBICIIUI 0 HepapXuH 00BeKT — y Hero HeT POJHTENLCKOTO
obbexTa. B Mepapxuyeckod MOJENH AAHHBIX KaKABIH DPOAMTENLCKHIl
00'bEKT B COBOKYIIHOCTH C HONUYMHEHHBIMH OOBEKTaMH (IOTOMKaMu)
MOXHO PACCMATPHMBATE KAK OT/eJLHOE [epeBo.

IIpuMep HepapxXuyYeCKOH OpraHM3alUM [JaHHBIX IIPEACTABIEH Ha
pucyake 3.24. Undopmanusa BJl «Illkosa» cTpyKTypHMpOBaHa B BHIE
HepapxuuecKHX [JepeBbeB, KOJHYECTBO KOTOPBIX DABHO KOJUYECTBY
moxpasaenennii (HAYAJIBHAS IIMKOJIA, OCHOBHAA IIKOJIA,
CTAPIIIASI IIIKOJIA). Ha nepsoM ypoBHe HaXOAUTCA CYLIHOCTb
ITIOIPA3JIEJIEHUE (HOMEP, HABBAHHWE, PYKOBOJJUTEJIB). Cyu-
HocTH BTOporo yposasi — KJIACCHI (KOIl KJIACCA, KJIACCHBIN
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PYKOBOJUTEJB), cyusocTn tperbero yposaa — YIEHHUKU
(JIMYHOE [EJO, ®AMUIINASA). IloguépKkuBaHueM BbljJejeH aTpudyT,
KOTOPBIH OJHO3HAYHO ONpEeJeadeT KaKAbiid 5K3eMILIAD CYL[HOCTH.

NOAPA3OENEHWME (HOMEP, HASBAHUE, PYKOBOAWTE/b)

3
Crapuwas wkona

PycunHa U.W.
KJTACC (KOO KNACCA, KJ1. PVKOBO.D.MTEHbN\
e ~
10A 106 11A 116
KHsizes U.C. BoHpapesa H.H. KoposkuH C.C. HoHuosa M.W.

YYEHUK (IMMHOE AENO, ®AMUIING

K-1 K-18 K-1
Kynvkos M. KyHuubiHa A. Kypbarosa B.

~l

|

Puc. 3.24. Tlpumep mepapxWyecKoH OpraHvsamuy JaHHBIX

i o6paboTKKM AAHHBEIX B MEPAPXUYECKON MOJeNH AaHHBIX HC-

HOoJb3yeTcA chaenyiomui Habop KoMaH/:
» HaiiTH yKasaHHOe AepeBo (Hampumep, jepeso 1);
e mepeliTH OT OJHOIO ZepeBa K JApyromy (Hampumep, OT Aepesa 11A

K zepery 10A);

* mepeiiTH OT POAHUTEIBCKOT0 OOBEeKTAa K OOBEKTY-TIOTOMKY BHYTPH

nepesa (mampumep, ot oobexkra 11A K o6BerTy K-18);

* nepeliTH OT OJHOrO OOBEKTA K APYromMy B INOpAAKe, NPEeAyCcMO-

TPEHHOM HepapXHMYecKoil CTPyKTypoil (Hampumep, OT 00BeKTa 9A

K o0merTy 10A);

¢ BCTABUTL HOBBIH 00BEKT B YKasaHHOM MeCTe;
® yIaJuTh TEKyIOuil 00BEeKT U Ap.

Mogens [AAaHHBIX [QOJKHA o0eclledMBaThH IEJOCTHOCTH HAAHHBIX,
MHAYE TOBOPS, B IPEICTABIEHHBIX C €€ IOMOINBIO JaHHBIX He JOJIK-
HO ObITh mpoTuBOpe4yuii. CBOHCTBO IEJIOCTHOCTH AOJIMKHO COXPAHATHCA
npu JAOBIX AEWCTBUAX C JaHHBIMH.

OCHOBHOE TPABHJIO OGECIIeUeHUs I[EeJOCTHOCTH B HepapXH4ecKoi
MOJleJIM AAHHBIX COCTOMT B TOM, YTO HH OJWH HNOOYMHEHHBIA 00BEKT
(IIOTOMOK) He MOKeT CYIecTBOBaTh 0e3 pPOAUTENIBCKOTO obbeKTa, 3a
HCKII0YEeHUEM OIHOTO OCHOBHOTO POLHTEIBCKOro o0bexTa.

167
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ITpn sHauuTenbHOM KoJMYecTBe AaHHBIX B BJl, HOCTPOEHHBIX IIO
HepapXHWyecKoil MOAENH, IOHNCK HYMKHBIX NAHHBIX MOKET 3aHATH MHO-
ro BpemeHH. Hanpumep, mouck daiina, COLEep:KAIIEro OIpeneséHHLIH
(I)paI‘MEHT TeKCTa, Ha BCexX KECTKHUX AHUCKax IIepCoOHaIbHOI'0O KOMIIBIO-
Tepa MOMeT OJIUTBCA HEeCKOJBKO MHHYT.

B WHTepHeTe nopoGHbIA nowuck OydeTr AMTLCA MakCUMYM HECKOMbLKO
cekyHa, npu atom ByayT obpaboTaHbl 3HAYUTENbHO Bonblune O6bLEMbI
OaHHBbIX,

lMocTapainTecb BCMOMHWUTL, 32 CHET 4ero Tak BbICTPO nNpoucxoauT no-
UCK B MHTepHeTe. Kak 3To CBA3aHO ¢ uHAekcaumen paHHbix? Wcnonb-
3YIOTCS NN aHaNorn4yHble BO3MOXHOCTM B COBPEMEHHbLIX OMEepauyoHHbIX
cucrtemax?

VepapxuuecKyio Moje]b ZAHHBIX YAOOGHO HCIOJIB30BATH JAJA IpE-
MeTHOH o00nacTy, OOBEKTH KOTOPOl TakKe HMeIT MexXAy coboit
HepapXUyYecKyl0 3aBHCHMOCTh. [na npeaMerHoit obiacTi, B KOTOPOMH
O0BEKTHI CBA3AHEI MeXAY co00ii 6osiee CIOKHOH 3aBHUCHMMOCTBIO, YeM
Hepapxuda, MOKeT OBITh HCHOJIB30BaHA CETEeBasi MOJeab IAHHBIX.

Cerepasi CTPpYKTypa AaHHBIX [pPEAyCMATDHBAET, YTO YV KAKIOTO
o0beKTa MOXKEeT GBITE KaK HEeCKOJILKO 0O0BLeKTOB-IIOTOMKOB, TAK W He-
CKOJIBKO POAHUTENBCKUX 00BbeKTOB. IIpumep cBasedt memxny obbeKTamMu
TP HCHOJb30BAHWM CETeBOH MOJeNM JaHHBLIX HM300paskeH HA PUCYH-
Ke 3.25.

M5t 06paboTKH JaHHBIX B CETEBOH MOJENH AaHHBIX HMCIOJb3YIOTCS
KOMAaHIbBI:

® HAWTH YKasaHHBIH OGBEKT CPeJM OAHOTUIHEIX OOBLEKTOB, HAIPH-
Mep OoOBEeKT ¢ AaHHBIMH 00 yueHmke Kyuepenxo M.:

YHEHUK (NTWHHOE OENO, ®AMWNWSA, KOO KNACCA)
n-21 K-62 K-19 B-37
Nanux M. Kypb6atoBa A. PapyruHa . KyyepeHko M.
9A 116 11A 10A
B-1 B-2 B-1
Tapmuh C.B. Makees A J1. Nykoe O.T.
BackeTt6on Ber Boneibon

CEKUMA (LUNDP, TPEHEP, BUA CMOPTA)

Puc. 3.25. Cereras cTpykTypa OAaHHBIX




Ba3a AaHHbIX Kak Mogens npeaMeTHoin obnacrtun

* MepeiiTH OT POAWUTENLCKOT0 O00BEeKTa K IIEPBOMY IIOTOMKY, HCIIOIb-
3ysl ONpeleJIEHHYIO CBA3b;

* mepefiTM OT 0GBEKTA-MOTOMKA K POSUTEIBCKOMY OOBEKTY, HCIOJb-
3ysd OIpeeIéHHYI0 CBA3b;

* BCTABUTL HOBHIM OOBEKT B YKAZAHHOM MECTe;

VAAJUTh TEKYIIHH 00BEeKT;

M3MEeHHTh 00BEeKT;

BKJIIOUUTE O0BEKT B OIPeJe]éHHYIO CBf3b;

pasopBaTh CBA3b U JP.

Mcnonp3oBaHUe CeTeBOM MOAeNH JAaHHBIX OCHOXKHAETCA IIPH 3Ha-
YMTeIbHOM YBEJIMUEeHHH KOJHUYecTBa O0BEKTOB IpeaMeTHOH o6IacTH
¥ YCIOXKHEHHH CBfA3el Memxay HUMH.

OCHOBOI CTPYKTYDBI DeJIANMOHHON MOIENH NAHHBIX ABIAETCH Tab-
JMIA, KasK[Aas CTPOKA KOTOpO# comep:kuT HAOOp 3HAYEHMH CBOMCTB
OIHOTO M3 00BLeKTOB IpeJMeTHOIH obiacTu, a Kas eIl cTosben, — Ha-
Gop 3HAUEHHN OIpeneJEéHHOTO CBOHCTBA OOBEKTOB npegMeTHOH o00Ja-
cru. Tabawna pensamuonsoit BIl cocTouT M3 3JeMEHTOB OIpeNeNEeHHBIX
MHOK€CTB, UYTO IIO3BOJAET AJas OOpaGoTKM MAaHHBIX 9TOM TaGIHIEI
HCIOJAbB30BATh OIepallMd HaJ MHOMKeCTBaMH.

Bprap ®pank Kopp (1923-2003) — BPUTAHCKNIA y4é-
Hbiil, BHECLUMIA CYLLECTBEHHbI BKnag BO MHorve o6-
nactu wuHdopmatuku. Koga saBnsetcs  cos3pjarenem
PENALMOHHOW MOOENW OaHHbLIX M OCHOBOMONOXHWUKOM
Teopun penaumonHbix BI. Maremaruk no obpasosa-
HWIO, OH BBEN B Teopuio B[, maremarndeckuin noa-
X0J, OCHOBLIBAIOWMIACA HA TEopuUU MHOXECTB.

ITesocTHOCTH!) B DENSAIMOHHON MOAEIH AaHHBIX obecneunBaeTcs
cobaofeHueM ABYX TNPHUHIIHIIOB:

1) obA3aTeslbHAA BO3MOXKHOCThE HMAEHTH(UKAIIUN obbeKTa (PK3eM-
[LIApa CYIIHOCTH) 3a CYET YHHKaJbHOCTH Habopa 3HAYEHUH ero
CBOMCTB, YKA3AHHBIX B CTPOKE PEIANMOHHON TabIuibl;

2) obszaTenbHas KOPPEKTHOCTL CBA3eH Mexay Tabiaumamu.

B COOTBETCTBHM € MOZENHI0 AAaHHBIX, Jexkamieil B ocuHose B[,
pasmyaloT MepapxudecKHe, CeTeBble W PesAlHMOHHBIe BII. Ilocneguue
MBI paccMoTpuM Goslee moxpoGHO.

1) Bomee moapo6GHO 9TOT Bompoc GYAET DACKDBIT B CHeAyIOUeM maparpade.
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12.4. PensiumoHHbie 0a3bl OaHHbIX

Wrax, ocHOBHEIM 00BeKTOM pensnuoHHON BJl sBisercs Tabauna.
Kasxmasa taxkas Tabuwuina, HasbIlBaeMas peJISIUOHHOH Tabauuei wam
OTHOIIEeHHEeM, o0JazaeT ClAeAyIOU[MMK CBOMCTBAMH:

* BCe cTONOIEI B Tabiaulle OJHOPOAHBIE, T. €. BCE JIEMEHTHI B OLHOM
cTos0Ie MMeIT OJAMHAKOBBIH THII M MAKCHMAJILHO AOIYCTHMBII
pasmep;

® KaKJblil cTonben MMeeT YHHUKAJbHOE UM

“ ONMHAKOBEIE CTPOKH B TabGJUIlE OTCYTCTBYIOT;

“ NOPANOK CJIEOBAHHA CTPOK M CTOJOIIOB B TabJWIle He HMMeeT 3HAa-
YeHNd.

OCHOBHBIMH CTPYKTYDPHBIMH 3JIE€MEHTAMM DeJAIHOHHON TabIHIIEI
ABIAIOTCSA HOJie W 3anuch (puc. 3.26).

—————y

Wma nons 1| Mms nons 2[[Mms nons 3| Mmsa nons 4
1

L 1l ] | 1 |

—|_J

Mone 3anuce

Puc. 3.26. OcHoOBHBIE CTPYKTYpDHEIE BJIEMEHTHl DPeAHOHHON TabauIBL

Ilose (cronbern pensimuoHHON TaGIHITEI) — 3JleMeHTapHadA eJuHHIA
JIOTMYECKON OpPraHM3alliy JAaHHBIX, KOTOPAd COOTBETCTBYET KOHKpeT-
HOMY arpubyTy CYU[HOCTH.

3anuck (CTPOKa peIsmHOHHON TabMUNEI) — COBOKYIHOCTH JIOTHYE-
CKM CBA3AHHBIX IOJeEH, COOTBETCTBYIOMAA KOHKPETHOMY 3K3eMILIADY
cymuoctu. Hampumep, mudopManus o KpymHeHAmmnx 03épax MHupa B
BH/Ie DeJIAIMOHHON TabIHMIOBI NpejicTaBIeHA Ha pucyHKe 3.27.

I HarAAJHOCTH IpEeACTABJICHHUS CBA3eil MeXIy TabiuuaMu Ie-
PEXOOAT K IPeACTABJIEHUIO CTPYKTYD TA0JWIl, YKA3biBAA TOJLKO HMe-
Ha I0JIe:

HA3BAHHWE TABJIUIILI
WM I10JIA 1
UM T10JIA 2




Ba3a aaHHbIX Kak moaens NpegMeTHoW obnacTtwu

Hasgauue Matepuk Makc. rny6una, m | Mnowaasb, Thic, KB. KM
Baikan Espasusa 1620 315
bonblioe HesonbHUYbe | CesepHas AMepuka 150 28,6
lypoH CesepHas AMepuka 228 59,6
MapaHep AscTpanua 8 4,7
Y¥eHesckoe EBpasus 310 0,5
Mapakaitbo HOxHasn AMepuka 250 16,3
MépTBoe Mope Eepaaus 356 1
OHexckoe Espaavs 110 9,6
OxTapuo CesepHasi AMepuka 237 19,5
Pynoned Adpuka 73 8,6
TaHraHbWka Adbpuka 1435 32,9
Yyackoe Espaaua 14 35

)

“‘/""""

[ Twnbl gaHHbIX l

Puc. 3.27. Tabmuna penaunuonHoil BI]

Hanpumep, cTpyKTypa TabGJWIBI, IpeACTaBJ€HHONH HA PHCYHKe
3.27, 6ymer uMeTh BHUI:

KPYIIHEHUIIIUE O3EPA
HA3BBAHUE
MATEPUK
MAKCUMAJIbHAST TJIVBUHA

IJIOHIAIb

MNMepBuYHBIA KoY (MOEHTUGWKATOP) PENALMOHHON Tabnuupl — 3TO none
VAN COBOKYMNHOCTb MOMei, KOTOpble OOHO3HA4YHO OMNpefensior Kaxaylo
CTpoky (3anuck) B Tabnuue.

OCcHOBHBIE CBOMCTBA IIEPBUYHOI0 KJIKOYA:

1) ogHO3HAUYHAA HAEHTH(MURAIMSA 3alUcH (3aIlMCh AOJIKHA OJHO3HAY-
HO OIpeNeIsaAThCA 3HAUEHHEM KJI0Ua);

2) orcyrcrBHe HM30BITOUHOCTH (yaajeHHe T000TO IOJsA [EePBUYHOTO
KJII0Ya TPHUBEIET K HAPYIIEHWIO CBOIICTBA OJHOBHAYHON HAEHTH-
(pUKaIMU 3aMHuCcH).
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Kiatou, cocrodamuii U3 OZHOrO HOJA, HASLIBAETCA MPOCTHIM KJIIO-
oM (KJOueBBEIM moJsieMm). Kirou Ha3bIBAETCA COCTABHBIM, €CJH OH
BKJIIOYaeT B cebA HECKOJBKO II0JIeH.

B Tabnune B]l, npexncraBienHoit Ha pucyHKe 3.27, B Kauecr-
Be KJYEBOI'0 MOKHO HcHoab30BaTh nmose HA3SBAHWE: 3HaueHuUsA B
9TOM II0JIe ABJIAKTCA YHUKAIBHBIMH JJIA KaXJOH 3alllCH, IIOTOMY YTO
KPYIHBIX O3€D C OJMHAKOBLIMHM HA3BAHUAMH HE CYIIECTBYET.

Jnsi XpaHeHHs OAHHBIX O CYIHOCTAX HEKOTOPOH IpeIMeTHOI
00TaCTH MOXKET MCIOJIB30BATHCA HECKOJbKO CBA3AHHEIX MEMXAY CO-
6oi1 Tabmnn. CBaA3b Meykay TAOIWIAMH YCTAHABIHBAETCA C IIOMOIBIO
KJIKUYEeBBLIX TOJel.

MosxHO cBfAI3aTh ABe pPENANUOHHBIE TAGJHIbI, €CAHM KJIOY OTHOI
CBA3BIBA€MOM TaGJIMIBI BBECTH B COCTAB KJIOYa APYToH TaGIUIILI
(BOBMOMKHO coBHajZieHue KJwueil). KiamoueBoe moJsie ofHOH CBSA3LIBA-
eMoi TabJuUbl MOMHO BBECTH B CTPYKTYDPY JAPYroi Tabaumel, mpu
9TOM OHO yiKe He OyJeT KJIOYEBLIM; TaKoe II0JIe HA3LIBAETCS BHEI-
HUM KJHOYOM.

Mexpay Tabnvuamn A n B ycTaHOBNeHa CBA3b «OAMH K OIHOMY», eC/u
Kaxnasa 3anuck B Tabnuue A MOXET UMeTb He Bofiee OfHOW CBA3aH-
HOM C Heil 3anucu B Tabnuue B, M HaoboOpPOT — Kaxaas 3anuck B
Tabnuue B MoxXeT umeTb He Bonee OAHOW CBA3AHHOW C HEW 3anucu
B Tabnunue A.

Cease mexay tabnuuammu UMeeT TUM «OAMH K OQHOMY», eCNM OHa YCTa-
HOBMEHa MO COBNAAAIOLMM MEPBUYHBLIM KIIOHYAM.

Tabauus: VUEHUK u YYEBHBIN TI'OJl cBASAHEI MO THUNY «OLHH
K ogHomy» (puc. 3.28). B sToM ciyuae uUMeeT MeCTO COBIAJEHHE
KJIIOYeH.

YYEHWK YYEBHbIV rof MOOLIPEHWE
Homep nuyHoro gena 1] Homep nuyHoro pena 1 PeaynkTar
damunus Mpeamer 1 CpepgHuia 6ann
ma Mpegmet 2
OryecTBo Mpegmet 3
[ara poxageHun
Knacc PesynbTtar M

Puc. 3.28. TIpumep cBaAseil «OOUH K OTHOMY» M «OAWH KO MHOI'MM» MEXIY
TabmunaMu




Ba3a gaHHbIX Kak Moaens npeamMmeTHoi obnactun

Mexay Tabnmuamm A U B yctaHosneHa CBA3b «0OOWH KO MHOrMM», eciv
kaxnaa 3anuck B Tabnuue A MoxeT OblTb CBA3aHa C HECKONbKUMMK 3a-
nucamu Tabnuupl B, HO Kaxpas 3anuce B TaGnuue B He MoxeT 6biTb
cea3aHa Gosiee 4em C OOHOW 3anuckio Tabnuubl A.

Mesay rabaunamu ITIOOIIPEHUE u YYEBHBIM TOJl cBssh
«OIUH KO MHOTHM». B 9TOM ciydae KJIIOUeBOe IOJIe OJHOI CBA3LIBae-
moit rabmunsl (IIOOIIIPEHME) BBefieHO B CTPYKTYPY APYToil Tabauirbi
(YYEBHBIM T'OJI) Tak, 4To TaM OHO ye He ABJIAETCA KIOYEBEIM H
paccMaTpHBaeTcA Kak BHENIHMH KJo4. B paMkKax aToit cBA3W Tabiu-
1a, colep:kalnas NepPBUYHBIM K09, CUMTAETCA IJIaBHOH, a Tabiuna,
cojep Kalias BHENIHHH KJOY, CUHTAETCA MOJYMHEHHOM.

Mexny Tabnvuamm A n B ycrtaHOBfEHa CBA3b «MHOMME KO MHOMMM»,
ecnu Kaxpaonm 3anucu Tabnuubl A MOXET COOTBETCTBOBATb HECKO/IBEKO
3anucein B Tabnuue B, 1 HA0BOPOT — KaxaoW 3anucy Tabnuubl B Mo-
XEeT COOTBETCTBOBATb HECKONbLKO 3anucei B Tabnuue A.

Takas cBA3b BCErJa pealn3yeTcd ¢ IIOMOIILI0 TPeThel CBA3YIOIIeH
rabaunsl C. CBA3h «MHOIME KO MHOI'MM» IIPEACTABIAET CODOH KOM-
OMHAIIMIO IBYX CBA3el THIIA «OJWUH KO MHOTMM»: MeXAy TabiumamMu
A n C u mexnay tabaumamu B u C.

Hanpumep, cBash Mexay tabaumamua YHUTATEJIb mw KHUTA
6asel manapix BUBJIMOTEKA mo:er ObITh peaiM30BaHA C IOMOIIBIO
rabaunsl ABOHEMEHTY (puc. 3.29).

YUTATENb ABOHEMEHT KHUTA
Kop unratens 1 Koa Beigayumn . Kop xHurun
damunns M Kop yutaTens '_I-' ABTOp
Nma Kop kHuru 2 HaasaHue
OTyecTBO Jata Bbigauu op u3paHmsa
Anpec Jara sBoaepara 3anoroeas ueHa

im

m}

Puc. 3.29. Ilpumep cBsAZell «OAMH KO MHOTHM» H

Mexay TadbauiaMu

«MHOTWEe KO MHOTI'HM»

1) CamocroaTeNbHO YTOYHWTE 3HAUEHHWE CA0BA <AOOHEMEHT» B JONOJHHUTENLHBIX
HMCTOUHHKAX HHMOpMAauu.
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CAMOE TJIABHOE

Basa pammbix (BJl) — COBOKYNHOCTH JAaHHBIX, OPraHHM30BAaHHBIX
IO OIpeJeléHHBIM [pPABHJIAM, OTPA’KaloIasd COCTOAHHEe O0BeKTOB H
UX OTHOIIeHHIl B HEKOTOpOH IpeiMerHoi ofiacTH, OpeiHasHadeH-
Hasg AAA XpaHeHUs BO BHeEUTHeH NMaMATH KOMIBLIOTEPa H IIOCTOAHHOTO
OpHUMEHEeHUA.

Hudopmanmonnas cucreMa — 3TO COBOKYITHOCTBH COAEpIKaIIeHcs
B Oasax maHHBIX HHGOPMAUWM U obecreyuBaOIIUX eé 06paboTKy HH-
(hopMALIIMOHHBIX TEXHOJIOTHH U TEeXHUUYECKHUX CPeNCTB.

Mozgenb JaHHBEIX — 3TO COBOKYIIHOCTH CTPYKTYD JAaHHBIX M oIepa-
ouil ux o6paboTKu. BBIZENSAOT TpHM OCHOBHBIX THIIA MOJeJel JaHHBIX:
HepapxMuecKylo, CeTeBYI0 M PeJAIHOHHYIO.

OcHoBHBIM 00BexTOM pensanuoHHoi BJl sBasercsa radauna, obsa-
Japmad CcIeAyIIIUMH CBOHCTBAMM: BCce CTOJOIBI B TaOJAHIle OZHO-
POAHEBIE, T. €. BCE 3JIEMEHTHI B OJHOM CTOJOIE HMMeT OJWHAKOBLIN
THII ¥ MAKCHUMAJbHO JONYCTHMEBIH pasMep; KasKAbI croJjben mmMeer
VHUKAJIbHOEe HMMfA; OJAMHAKOBBIE CTPOKH B TabJHIE OTCYTCTBYIOT; IIO-
PAOOK CJIefOBAHUS CTPOK M CTOJIOIOB B TAOJMIEe He MMeeT 3HAUEHHA.

OCHOBHBIMH CTPYKTYPHBIMH 3JIEMEHTAMH PeIANHOHHON TabJIWIlbI
ABIAKTCA IIOJIe W 3aIliCh.

ITepeuuHEI KAH0Y (KJIOYeBOe I0JIe, HMICHTH(QHKATODP) peIaIlHOoH-
HOHM TabJMILI — DTO IIOJe WA COBOKYIHOCTE IIOJIeil, KOTODBIE OJ-
HO3HAYHO OIPEAeaAI0T KasKAVI0O CTPoKy (3anmch) B Tabaume. Kiiou,
COCTOAITHIN W3 OJHOTO IMO0JIsi, HA3BIBAETCHA IIPOCTBIM KiwdoMm. Kirou
HAa3BIBAETCA COCTABHBIM, €CJIM OH BKJIIOYAeT B ce0sd HEeCKOJABKO IIOJeH.

Jna XpaHeHHMA [OAHHBIX O CYIIHOCTAX HEKOTOPOH IIpeaMeTHOMH
o0nacTH MOXKeT HCIOJIB30BATHCA HECKOJBKO CBA3AHHBIX MEXKJY CO-
ooit Tabaun. Cesaszp Mexay TabJHUIAMK YCTAHABIHBACTCHA C IIOMOIILIO
KJIOYEBBIX IIOJIeH.

Me:xnoy tabnunamMmu A u B yCTAHOBJEHA CBA3L «OAWH K OJLHOMY»,
ecJIM KaJasi 3amMchk B Tabaume A MoyKeT MMeTh He 0oJiee OmHOH
CBA3aHHOW ¢ HeHM 3anucu B Tabamie B, m HaoboporT — Ka)aad 3a-
nuck B Tabaumiie B MoMeT MMeTh He 0OoJiee ONHOH CBA3AHHOH ¢ Heil
samuMcu B Tabuaume A.

Mesxay mabauiamum A u B yCcTaHOBJIEHA CBSA3b «OJAUH KO MHO-
THUM», €CJIHM Ka)kJasd 3amuck B Tabaume A MoXKeT OBITh CBA3aHA C
HECKOJBKMMM 3amucaMu Tabauikl B, HO KamJjad sanuck B Tabiuie
B He MoKkeT OBITH CBf3aHa 0oJiee 4eM € OZHOM 3alMCBI0 TAOIMIBI A.

Mesxkay tabaunamu A u B ycranoBlieHa CBA3L «MHOTHE KO MHO-
TEM», €CJHM KayKIol 3amucu Tabaumbl A MOMKeT COOTBETCTBOBATH
HECKOJBbKO 3amuceidl B Tabamie B, u HaobopoT — KayKAOW 3alucH




Ba3a paHHbIX Kak Mmogenb npeamMmeTHon obnactu

tabaunsl B MOKeT COOTBETCTBOBATHL HECKOJBKO 3amuceil B Tabiuie A.
Taras cBA3L BCerJa pealn3yeTcsd C IIOMOLILI0 TPeThell CBASYIOMIEH
tabaunsr C. CBA3b «MHOTME KO MHOTHM» IIPeICTaBiafeT C000i KoM-
OMHAIMIO IBYX CBA3ell THIA «OAMH KO MHOTHM»: MEMXAy TabauiaMu
A 1 C u mexnpy tabnunamu B u C.

MoKHO CBA3aTh [Be PENANMOHHBIEe TAOJUIbI, €CIH KII0Y OJHOH
CBARBIBAEMOH TabJIMIIBI BBECTH B COCTAB KJI0OYa APYroi Tabaunsel (Bos-
MOYKHO COBIAJEHMe KJIouei). KiiodeBoe moje OZHOM CBs3BIBAeMOM
TaGIMIIBI MOYKHO BBECTH B CTPYKTYPY APYroil TabJHIlbI, IPH 3TOM OHO
yike He Oy[eT KJIIOYEeBBIM; TaKoe I10Jie HasbIBaeTCA BHEIIHUM KJIYOM.

Bonpocbe! n 3apaHus

1. [Ina 4ero Hy’KHO YHOPAZOYEHHOEe XPaHeHHe NaHHBIX?

2. Uro Taxkoe mH(popManmoHHas cucreMa’? KakoBo OCHOBHOE HAa3HA-
yeHHe WHOMOPMAIMOHHLIX CHCTEM?

3. imeeTe JHM BBl OOBIT HMCHOJB30BAHHA KaKHUX-J1u00 WH(poOpManu-
OHHBIX cHCTeM?

4. Yro Taxoe 0Oaza maHHBEX? Kax cBsizgasbl HHOMOPMAIMOHHAA CH-
cTeMa U 0asa JMaHHBIX?

o

Yro Takoe mpeaMerHas obmacts? Kak mpefcraBasiorcsa OOBEKTSHI
npenmerHoii o0JacTH M WX cBOiCcTBA B MH(MOPMAIMOHHON Moje-
JU IpegMeTHOH o00JacTH?
Yro takoe cymuocTs? UTo Takoe sK3eMILIApP cymHocTu? Ilpmee-
JHUTe IPUMEepPHI.
7. UTo HA3BIBAIOT MOJEJBI) «CYIIHOCTb—CBA3B»?
8. IlocTpoiiTe MOAeNh «CYIIHOCTL—CBA3b» IJIA IPeIMeTHOH obaacTu E
«KoHUepTHBIA 3a5».
Haz0BHUTEe THUIIBI CBA3€H MeKAy CYIHOCTAMH IpeIMeTHOH obJa-
CTH.
10. OnpemenuTe THN CBA3EH MeXAY CYIIHOCTAMUM:
1) KJIMEHT u 3AKA3 B mHTepHeT-MarasuHe;
2) MAIIIAHA u YACTH MAIIIMWHBI;
3) VUUTEJIb u YYEHHK B mxkome;
4) KOMHATA u I'OCTb B orene;
5) TPAKITAHHWH u ITACIIOPT.
11. Yro makoe Mozeib AaHHBIX? Jlns yero oHa coajgaércs?
12. OnummTe MepapXW4ecKyio MOAelb JaHHBIX.
13. OnumuTe CeTeBYI0 MOJENL JAHHBIX.
14. OnuinnTe PeIAIHMOHHYI0 MOAEeNb NAHHBIX.

&
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15. Onumure Tabnuny pensmuonuoit BII.

16. Yto Takoe kiawoyeBoe mone? KaxkoBel TpeGoBaHHMA K KJIIOUEBOMY

noaw?

17. Kaxoro Tuma cBs3W MOryT OBITh YCTAHOBJIEHBI MeKAy Tabauia-

mu penanuoHHOW BIl? OxapaxrTepmayiiTe KasKIBIH THII CBA3H.

18. Bo dparmente B]Il mpemctaBieHBl CBeJeHUA 00 YYaCTHUKAX BBI-

CTaBKH!:
Tabnuua 1 Tabnuua 2
Crpana YuacTHHEK YuacTHUK Hanp
Benukobpuraaua Crus T'masyHoB Hartropmopt
Tepmanus Meiiep Cenbu Ieiiza
CIIA Kunkein Cadponos IToprper
Poccusa Cadponos Meiiep ITeiizanm
Kanana Cenbu Kunxeiin ITefizasx
I'epmannsa Puxapn Heits ITopTper
Benukobpuranusa Heiis Puxapn HaropmopT
T'epmarns T'ronrTep T'orTED Ieiizan
Poccusa TI'nasynos 3us HartopmopTt
Tepmanus 3us Crus IlopTper

1) OxapakTepusyiiTe CBA3h MeKAY NpPeACTABIeHHBIMH TadiuIa-

mu B]I.

2) Xyno'MHUKHM M3 CKOJIBKHMX CTPaH IpEeJCTABHIN Ha BBEICTABKE

medzaxku?

3) IIpeacTaBbTe BCHO HMMEIOINYIOCA WHMOPMAIMIO O BBICTABKE B

OZHOM Tabamuile.

4) IlpencraBeTe BCH MMEIOIIYIOCA HMHGMOPMAIIMIO O BEICTABKE B

¢dopme rpada.
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19. Bo ¢parmente B]Jl npencTaBieHBE! CBeIeHHS O POACTBEHHBIX OT- o
HOIIeHnuAX:

Ta6nuua 1 Tabnuua 2
ID davuaua H. O. Ilon ID Ponureas ID Pe6énka
2272 | Ouxomern A. B. K 2227 2272
2228 | Ourosen B. @. M 2227 2299
2299 | Ouxosenm H. B. M 2228 2272
2378 | Huxomen II. H. | M 2228 2299
2356 Ouxosern T. M. K 2272 2240
2331 | Tecma A. IL. M 2272 1202
1217 | Tecaa IL. A. M 2272 1217
1202 | Jlamgay M. A. o 2299 2356
2227 | Pemxo . A. i 2299 2378
2240 | Pemxo B. A. K 2322 2356
2322 | Opyk I'. P. s 2322 2378

IlpeacTaBbTe HMeEINyOCca HHGOPMAaIMIO B opme rpaca u OT-

BeThbTE HAa CJeAYIoIHe BOIIPOCHI.

1) Ckonbko BHYKOB y Pemxo [I. A.?

2) Uudopmaiusa O CKOJBKHX CYIPYKECKMX Mapax IIPeACTaBIeHa
B Tabnunax?

3) Kakoil wnaeHTHOMKAINOHHBIA HOMepP (ID) y pazm Pem-
Ko B. A.?
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§ 13
Cuctembl ynpaBneHua 6a3samMu paHHbIX

13.1. 3ranbl pa3paborku 6asbl gaHHbIX

IIpomece paspaGorku BJl cOCTOHT M3 HECKOIBKHMX HTAIOB.

1. IlocranoBka 3amauu. Ha sToMm srame ompeneJsieTcsa IeNb COo37a-
HusA BJl, yrounsercs npenmerHas o67aCThb, II€PEYHCIAIOTCH BHIBI
paboT, KOTOpBIe IpPEANOJAraeTcs OCYIIECTBJATH B ATOM B (or-
6op, M3MeHeHWe NAHHBIX, [IEYATH OTYETA H T. A.), OIpenensiioTca
TNOTeHIMAJbHBIe TOJb30BaTes M. K mocTaHOBKe 3afadym NpUBJIeKa-
IOTCA HE TOJBKO crnenuanucTsl mo BIl, HO W cmemuanamceTsl M3 TOM
OpeaMEeTHOH 06/1acTH, AJIA KOTOpOH oHA cosgaércs. YeM mosHee
OyAYT HpejCTaBIEHHUsS CIEIUANNCTA-IPEAMETHHKA O NPUHIHOAX
cospmarusa B, TeM KOHCTpYKTHBHee Gymer ero B3aMMOJEHCTBHE CO
CIlenuanucToM B o0aacTi WH(GOPMAIMOHHBEIX TEXHOJOTHH U TeM
KavecTBeHHee OyaeT KOHEYHEIH pe3yabTar.

2. llpoextuposanmue BJI. Ha stom srame omnpezerdeTcs, U3 KaKux
CymHOCTed (MHMOPMAIMOHHBIX OOBEKTOB) HOJKHA COCTOATH B,
KakuMH aTpubyTamMu GyeT ONMCHIBATHCA Kaskaas CYIIHOCTB. 3a-
TEM OIpenesseTcA CTPYKTYPa PeJAIHOHHBIX TaGauI, ¢ yKasaHWeMm
CBOMCTE IOJIeHl M CBsA3eH MexIy TabIUIaMH, a WMeHHO:

1) cocraBisieTca oOBIMHIT CITMCOK moJiei, OTpasKaOIIUHA aTpPUGyThHI
Tabaun BII;

2) mona obIero CUMcKa PaCHpeReIAlOTCs M0 GAZOBLIM Tabmuiam;

3) B COOTBETCTBMHU €O CBOMCTBAMM HAHHBIX OIpeNensaioTCs CBOIi-
CTBa KAaM/JOro II0Jd;

4) B KaXA0i Tabaule BeIZeAsAETCH KIIOUEBOE mose;

5) ompezsenaloTca CBA3M MeAy Tabauinams.

3. Cosnanme BJl ¢ HCIIONB30BAHHEM OJHOTO M3 S3HIKOB OporpaMMu-
POBAaHHUA MM CIENHAJLHOTO HPOIPDAMMHOIO oGecoeuyeHUs — CH-
creMm ynupasaeHHs Gasamu nauubix (CYBII). Ilepsriii cmoco6 npu-
MEHAETCA A CO3NAHHUA YHUKANBHBIX Bl m TpebyeT BBICOKOIR
KBaJupHUKanuu oT mnporpammucra. s paGorer c C¥YB]Il mocra-
TOYHO 0a30BBIX IOIH30BATETLCKMX HABEIKOB M MOHHMAHUS OCHOB
paspaborku BJl, KOTOpBIE MBI paccMOTpeJH B IpPenbIAVIINEeM Iia-
parpade. Ianee MbI GyjeM TOBOPUTH TOJBKO 06 DTOM CIOCOGe.
Cosnarnme B]I| 8 CVB]l mpexmonaraer:

1) sanyck CYBJ/l u coszanme HOBOTO daiina BII;
2) cosmaHMe TabIHMI] W yCTAHOBJEHMe CBH3El MEeXIAY HHMM;
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3) rectupoBanue BJl m eé KOppeKIHIO;

4) paspaGOTKy PpAasJMYHBIX 3JeMEHTOB VIpaBJIeHUA AaHHBIMU
(skpanHBIX (OPM [If BBOJA, PeAaKTHPOBAHHMA M NPOCMOTPA
ZAaHHBIX B Ta0JMIAX; 3alpoCcOB AJs COPTHPOBKH, IOHCKA H
orfopa JAaHHBIX; OTYETOB [JiA BBIBOAA NAHHBIX HA neyaTs), a
TaK;Ke YCTAHOBKY cpeacTB 3ammuThl BJl, Hanpumep pasrpaHdte-
HUe TIpaB A0CTyla IJId PasJUuYHBIX MOJIL30BATEJIed ¢ IIOMOIIBIO
mapoJieii;

5) sarmoqHeHue TAOJUI JAaHHBIMU (KaK NPaBHJIO, HEIMOCPEJACTBEH-
Ho paspaborumk BJl BBOAMT B HEE TOJBKO TeCTOBBIE NaHHBIE,
HEoOXOAMMBIE IJIsi TPOBEPKH IIPABHUIBHOCTH CTPYKTYP TabIuIL,
cBAzell Mexay TabimmaMu M T. 1.; B FOTOBYIO B mudOopMaIAn0
MOJKeT BBOAHUTH KTO-TO M3 moJsbsoBateneit BI).

4. Irenmyarauus cosgannod BJ/I, B ToM Uucie:

* COPTHPOBKA, (DUIBTPAIlMf W MOHCK gamucei B TabamIax;

» oTGOp MAHHBEIX U3 TAGAWI, B COOTBETCTBMH C 3afaHHBIMH KpI-
repuaMu 0oTOODA;

+ BRINOJHEHWe 00paboTKM HaHHEBIX (yAaseHwue, nobaBJieHHE, W3Me-
HeHMe [JAHHBIX, BHITTOJHEHHWE BBIYMCJICHHII);

® IOATOTOBKA OTYETOB.

B xoje skcmayaranmu BJl, Kak npaBWIO, AaHHBIE PEryJapHO 00-
HOBJISIOTCSI, MOTYT M3MEHATHCA CBA3H MEXKAY CYHNHOCTAMHU H T. II.

Mpu npoektupoBanun BJl, Gonbwmx no 0O6bLEMY U OPUEHTUPOBAaHHbLIX Q
Ha pasHbie rPyMnbl NoNb30BaTeNei, BblAensaoT KOHUENTYasbHbIA, BHELL-
HUI 1 BHYTPEHHWI YPOBHW NpeacTaBfieHns OaHHbIX.

Mogenb «CyLIHOCTb—CBA3b» CreAyeT paccMarpuBatbh Kak KOHUenTy-
anbHblA YPOBEHb NpeacTaBieHnsl OaHHbIX.

BHewHWit (NONb3oBaTenbCKWil) YpPOBEHb NpeaycmaTtpuBaeT npen-
cTaBneHve [aHHblx B Buae, TpebyemMom KOHKPeTHOMY nojb3oBate-
nwo bA.

BHyTPeHHWIA (pusnyeckuil) ypoBeHb MNPEeACTaBaeHUA JaHHbIX onpe-
nenser  0CODEHHOCTU  XpaHeHWs
[AHHbIX, METOLOB A0CTYNna K HUM
MT 4.

B kaxOo# WKOoMe Halwei CTpaHbl
ncnonbayetca Bl «DnekTpoHHbIA
XypHan». Cxemy YypoBHEWA npen-
cTaBneHua OaHHbix ons ator Bl Bbl
euauTe Ha pucyHke 3.30.
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AOMUHUCTPATOP Yuutens YyeHuk Popurenu

BHewHue mogenu

B s e e e it et e e i s }. _______________________ |

KoHuenTtyaneHas moaenb B, «3neKTpoHHbIN xXypHan»

1

BHyTpeHHss (busnyeckas) moaens

Puc. 3.30. YpoBEu npencraBieHns AaHHBIX BIl «9neKTpOHHEIH KypHAI»

13.2. CYBA mn ux knaccudukaums

MNporpammHoe obecnevexne ana cospanus B, XpaHeHus 1 rnoucka B
HUX HeoOXoOMMOI WHGpOPMAaLMK Ha3biBaeTcs CYBL, (cuctemoii ynpas-
neHns 6asamun AaHHbIX).

Nvenno wmammuume CYB]] npeBparmaerT orpoMHBIH 0GbEM XPaAHHUMBIX
B KOMIIBIOTEPHOH NMAMATH CBeJEHHH B MOIIHYIO HUH(MOOPMATIUOHHYIO CH-
CTeMy, CIOCOOHYI0 GBICTDPO HPOM3BOAUTL IOHCK W1 oTbop HEOOXOmHUMOH
HaM HHGMpoOpMaIuu.

B Hacroamiee BpeMs cymecTByeT MHOMKECTBO CYBM. Osn moryrt
OBITE KJIACCHHIIMPOBAHBI 110 MOJEJAM AAHHBIX, IO PasMeLleHruI0 HIH
no crmocoby nocryna k BJI (pue. 3.31).

Knaccudmkauna CYB
I T
Mo mopensam aaHHbIX Mo pasmelueHuio Mo cnocoby poctyna
L—  unepapxuuyeckue noKansHslie daiin-cepeepHuie
— CeTeBble pacnpenenéxHsie KIMEeHT-CepBepHbLIe
— PEenAuMOHHbIE BCTPavBaembie
— apyrue

Puc. 3.31. Knaccubukanus C¥YB]I
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B 3aBUCMMOCTM OT MOAENU [AaHHbiX, koTopas ucnonbayetcs B CYB[,
WX pasoensioT Ha Mepapxuyeckue, CeTeBble, PenfuuoHHbIe W Opyrve.
C NOMOLBIO AOMNOSIHUTENBHBIX UCTOYHUKOB WH(MOPMaUWW BbIICHUTE, Ka-
Kne MOOENW OaHHbIX CKPbIBAKOTCH MO CAOBOM «Apyrue».

CVYB]l cumraeTca JOKaJbHOI, eciM Bce €€ YacTH, obeclieunBa-
jol[Me XpaHeHue u 00paGOTKY MaHHBIX, pasMeIaloTCA Ha OJHOM
koMmnbioTepe. B pacupemenéuneix CYBJl nannble MOTYT XPaHHUTBCH
¥ 06paGATEIBATHCS HA PA3HBIX KOMIBIOTEDAX B JIOKAJIBHOH MM TIJIO-
0aIbHOM CeTH.

B aiin-cepsepuerx CYB]I dainel ¢ JaHHBIME DasMeIlalTcd IeH-
TpaJIH3oBaHHO Ha cepsBepe. Ha Kama0M KIHEHTCKOM KOMIIBIOTEPE
yeraHaBausaercs nonHas Bepcus CYBIL, a nmocryn CYB]l ¥ maHHBIM
OCYIIEeCTBIAETCA Yepes JIOKanbHylo ceTb. OJHMM M3 BapuMaHTOB HC-
nonp3oBausa (pain-cepsepHeix CYB]l sBideTca pasMelleHue 1 C¥YBI,
¥ JIAaHHBIX HA ONHOM KJHEHTCKOM KomneioTepe. IIpumepamu daiin-
cepsepabix CYB]] sBasiorcs Microsoft Access u dBase. B macroslee
BpemMs (aiii-cepBepHas TEXHOJOrMA B KPYIHBIX HHPODMANMOHHBIX
cHCTeMAaxX He HCHOJb3yeTCH.

B kiment-cepsepHeix CYBJ[ Ha cepBepe, o0iajaionieM BBICOKH-
MH TeXHWYECKHMH XapaKTepHCTHKaMH, YCTaHABIWBAeTCH CepBepHad
sepcua CYBJl u BJl. Ha KJIMeHTCKUX KOMIIbIOTEpPAX yCTAHABIMBAIOT-
cs1 HeGombmMe Mo 06BémMy Kaumentckme Bepcuu CYB]I, mossossmoniue
dbopMupoBaTh 3alpPOCHl HAa 00paboTKy JAHHBIX M BBIBOJAUTEL pe3y/IbTa-
Thl 06paboTKM, MOJAYdYeHHBIE C cepBepa, a BCe OIepanuy C NaHHBIMH
oCyIIecTBJAITCH Ha cepBepe. IIpmMepaMy KJIMEHT-CepBEPHBIX CYB]
senaiorea Oracle, MySQL.

Berpamsaembie CYB]l mcnosib3yloTcss B KadecTBe COCTABJIAIOIINX
APYTHX TPOIPAMMHBIX MPOAYKTOB, HAIPHMED 2JIEKTPOHHBIX IHIIMK/IO-
neauii, cjoBapei, MOMCKOBBIX CHCTEM M T. IL.

B mKoje 3a4acTyi0 ydeHmKu paborator ¢ penanuonHOi CYBII
Microsoft Access. Dra aitn-cepeepaaa CVYB]l mnpeaycMaTpHuBa-
er paGory ¢ mHeGonpmmMu 1m0 00béMy BJl ANA JIMYHBIX HYXA H
nns HebonpmMx opraHusanuii. B KauecTBe albTEPHATHBEI CYBL
Microsoft Access wMosxer paccmarpusBathes CVYB][ Base, Bxoas-
mas B cocTAB CBOGOJHOTO mHaKeTa OMHCHEIX IPHJIOKEHHN Apache
OpenOffice.
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13.3. Pabora B nporpammHoii cpene CYB/[,

Pabora B mporpammuoit cpeme CYB]l HayuHaercs ¢ TOro, 4to
cospaérca aitn Hoo# BJI. [lasee, Ha ocHOBe paHee paspaboTan-
HOM MOJENH «CyIIHOCTb—CBA3b», HEOOXOAMMO CO3JaTh CTPYKTYDPY B,
onpenensgeMyo:

1) xomuuecTeom Tabaun BIl u UX CTPYKTYpOii;
2) THDAMU CBs3eidl MexAy TabIUIIAMH, eCiid HCIOJb3YeTCA HEeCKOJIbKO

TabauiL;

3) BHAaMM M KOJHYECTBOM APYTHX ob6bexkToB BII: ¢opmM, 3anpocos,

OTYETOB.

B cBowo ouepejb, CTPYKTYpa TaGIHIILI OIPEAENSETCS "HabopoM u
CBOMCTBAMH IOJIeH (CTONGLOB TABMUIEI), TEpEYHEM eé KJIOUeBLIX IO-
Ie.

OCHOBHEIMH CBOHCTBAMM TOJIeH SBISIOTCA:

* HMa noxss — omnpejensieT, Kak CJeLyeT obpamaTecs K JaHHBEIM

9TOr0 monA npu onepanuax ¢ BJl (qo/mwxHO GBITE YHUKAIBHBEIM B

paMKax TabJuilbl);

* Tun mona — onpegensier TUN JAaHHEIX, KOTODBIE MOT'YT COHep-
KaTbCA B JJAHHOM IIOJIE;

* Pagmep moxs — omnpenensieT mpeneabHYIO OJIUHY JAaHHBIX, KOTO-
Pbl€ MOTYT pasMeIllaTbCA B JAHHOM IIOJIE;

* dopMaT nmoas — oOIpegeaseT crocod dopMaTHPOBAHMA DAHHBIX
B AYeHKax TabIuIbl, NPUHAAIEHKAIINX IIOJIO;

* Hoanuce — oupejenseT 3arojlOBOK CTOJIOIA TabIUOBl O gaH-

HOTO IOJiA (ecaH IOANHCH HE YKAa3aHA, TO B KAUECTBE 3aT0JIOBKA

cronbua ucnoassyercs Hmsa momas);

* 3HaUYeHHEe 10 YMOJNYAHMIO — 3HAUCHHE, KOTODOEe BBOIUTCH B
AYEHKN I0JIA aBTOMATHYECKH HpM (DOPMHDPOBAHUHK OYepemHoil 3a-
nucH Tabauibl;

* YcuaoBne Ha 3HaYeHMe — OrpaHMYEHHME, HCIOIL3YEMOe AJA npo-
BEPKHU NPABHJIBHOCTH BBOJA JaHHBIX.

IIpn cosmaHuM CTPYKTYpPBI TAaGANLBI YKASBIBAIOTCA THIIBI JAaHHBIX,
KOTOpble OyAyT XpaHHThCA B Tabmume. [IJIA XpaHeHHS AAHHBIX ompe-
AEJEHHOrO THUNa B MAMATH KOMIILIOTEDA WCIIOJb3YeTCH pasHas IJIHMHA
ABOMYHOrO Koja. Yem MeHbIle 00bEM JAHHBIX, TeM ObIcTpee Ipouc-
XopuT ux obpaborka. OcHOoBHBIe Tunbl gauHBIX Ans CYBI Microsoft
Access mpefcrasiessl B rabiaunme 3.1.

ITocne Toro kak TabauuIBl CO3AAHLI, MeXKAY HUMH yCTAHABIHBA-
oreAa cBA3KH. BaykHO ybenurhes, UTO Iosis TAOJIHUI, ¥ CBA3U ONHMCAHBI
HIPaBUIBHO; 1JiA 3Toro B BJl Heo6XoauMo BBECTH HECKOJBKO TECTOBBIX
3aTHcei.
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Tabnuua 3.1
OcHoBHble TUNbl aaHHbix CYBI Microsoft Access
Tun gasHHBIX Ilpuveyanue
TexcToBBIH Ucnonesyerca Ajas XpaHeHMA TEKCTA, B TOM HH-

cie KoMOuHAmui an@aBUTHO-IM(POBBEIX 3HAKOB
(HanpuMep, KOJa TOBapa); MaKCHMAJbHAA [IWHA
noasa 255 3HaKOB

ITone MEMO HemoneayeTca jAis  XpaHeHHs OOBIYHOTO TEKCTA
uian KoMOmHanmuii amdaBHTHO-UH(POBEIX 3HAKOB
anuHOH Oonee 255 3HAKOB

YucaosBoit CayKuT AJid XpaHeHWs YHCJIOBBIX SHaueHud (ue-
NBIX HIM ApoOHBIX), DpeJHA3HAUeHHBIX IJA BBIYH-
cnenHuil (3a HCKJIOUEHHEM [EeHEKHBIX SHAUeHWI)

HOara/BpeMs Wcnons3yeTca AJs XPaHeHHS SHAUYeHHH  AarThbl
mexay romamu 100 m 9999 m BpeMeHH MeXAY
00:00:00 n 23:59:59

HenesxHbIi Ucnonsayerca AJiA XpPAHEHUA BSHAUEHWI B [EHEM-
HBIX emuHHOax (pybJamu, Zojaaapsl H T. A.), OpegHa-
3HAUYEHHBIX [JA BbIYUCJIEHHH

Cuértunk Hcnoabpsyerca A XpaHeHHA YHUKAJIBHBIX JaHHBIX
(mesnbIX YMcesN), TeHePUPYEMBIX MPOrpaMMoil aBTo-
MaTHYEeCKH TpH ZoOaBJleHHM 3alHCH

Jlormueckui IlpumeHseTca [Js XpaHeHUS JOTHYECKHX 3Ha-
4YeHWH, KOTOpBIE MOTIYT COAEp;KaTb OJHO M3 IBYX
suauennit: Jla/Her, Heruna/Jloxe uan Bra/Beiki

Ilone o6mexra OLE | Mcnonbsyercs AJIA XpaHeHHs H300parkeHwWi, [XO-
KYMEHTOB, AUATDAMM H JDYTHX O0BEKTOB H3 IpH-
nosxenuit Microsoft Office m gpyrux mnporpaMm
Windows B BHIe paCTpPOBBIX M300paKeHHH

T'mnepcebinka TIpuMensaeTca [AJf XPaHEHUdA CCRUIOK Ha (Qaiisl,
HaxojsAlyecad Ha [AAaHHOM KOMIBIOTEpe, HWJIH Ha
Beb-crpanunbl B MHTEepHETE
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CYBJl obecmeunmBaeT aBTOMATHYECKHH KOHTDOJIL BBOIA NAHHBIX.
Cucrema He HOOYCTHT, 4TOOBI MOJA, MO KOTOPHIM TAGJMILI CBI3AHBI
Merxay coboif, uMenn pasHble 3HAYEHHA. PesKHMM KaCKa[HONW 3aMeHbI,
YCTAHOBJIEHHBLIA [AJIA CBA3AHHBIX TAOJWI, OIPU U3MEHEHWM 3HAUEHUS
IOJIA B IJIaBHOHM Tabauie obGecmeumBaeT aBTOMATHYECKOEe H3MeHEHMe
COOTBETCTBYIOIINX 3HAYeHHH B NOAYMHEHHOW TabauIe. AHAJOTHYHO
AeHCTBYeT PerkMM KacKaIHOIrO yAaJeHUd: NOCTATOYHO VAAJUTH 3aIIiCh
M3 TJaBHOH TabiMObl, 4TOOBI CBA3AHHBIE 3AallMCH HCYE3NH U3 BCeX
NOAYMHEHHBIX Tabnui. Beé aTo ofecrmeumBaeT IeOCTHOCTH AAHHBIX —
ONHO W3 BayKHeHmMux croiicrs BII.

Ha Bcex aramax paGoThl TaGauOBI MOKHO DeNaKTHPOBATH:

® M3MEHATb HUX CTPYKTYDY, H00GaBIsAs M yHanas IO,
® M3MEHATh THUILI M CBOMCTBA IOJEH;

* HMCHPABJIATL HETOUHBIE NAHHEIE;

* no0AaBJIATE 3allMCH.

Ha arom npomecc cosganus cTpykTypsl Bl 3aBeprmaercs. Teneps
B CO3JaHHBIE TaOIHIbl MOYKHO 3aHOCHTH JaHHEBIE.

JlaHHEIE MOXCHO 3aHOCHTHL HENOCDPEeJCTBEHHO B TAGJIUIBI, XOTH 3TO
¥ He OYeHEb y/J00HO, HAOpHMED HM3-3a TOTO, YTO TEKCT B gueiike Ta6-
JHUIBl PacnojaraeTcsa B OAHY, MHOTZA JOCTATOYHO AJIHHHYIO, CTPOKY.
Bonee yno6HBIM cpeicTBOM BBOAA M IPOCMOTPA AAHHBIX ABISIOTCH
dopmeI.

®opmbl — 3TO BCMOMOraTenbHble 06bekTsl BJl, o6ecneunBaiolme yaob-
HbIi Ans nonb3osatens uHTepdeic Npu BBOAE, NPOCMOTPE WUAW penak-
TUpPOBaHMM OaHHbIX B B.

DopMEI CO3AIOTCA HA OCHOBE ONHONH HJIM HECKOJBKUX TabIuI u
cComep:aT MOJisi, BEIOpaHHBIE IIOJIB3OBATENEM M3 ATHX Tabami. IIpo-
crad dopMa BEKIOYaeT B cebA moasa oxHoit Tabammer. CocTaBHAS ¢op-
Ma BEKJIOUYaeT B ce0A MONA M3 HECKOJILKHX TabJMIl, CBABAHHBIX OT-
HOII@HUEM «OJMH KO MHOruM». Kpome moxneit B ¢opmy moryr 6wITh
BKJIOYEHBI DPHCYHKH, TEKCTOBble HAJAIIMCH, AUATPAMMEI, DPA3JIHYHBIE
97IeMeHTEl yIpaBieHNs (KHONKH, (MIarKKH, IEePeKJIYATeIH H T. I.).
Hanurbie, BBeI€HHBIE IIOJB30BATENEM B TOJAA (BOPMBI, COXPAHSAIOTCH B
TeX TabJuIax, Ha OCHOBe KOTOPHIX aTa (popma Oblia coszaHa. Kpowme
TOro, B )OpMax MOMKHO CO3ZAaBATE IIOJIA AJA BEIYHCIEHUH M BHIBOZA
Ha 9KPaH HOBBIX 3HAYEHWI HAa OCHOBE MMEIOIMHUXCA 3HAYEHHH APYTHX
IIOJIeH.

Huszaita (cTpykTypa B odopmieHue) GopMbI BHIOMpPAETCS B 3aBU-
CHMOCTH OT TOTO, C KAKOH IeJIbI0 OHA CO3AaéTcd.
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B CVB]Il umeloTcsa cHemHanbHBIE HHCTPYMEHTBHI A CO3MAHUA
dopm. B Microsoft Access ana sToro npejHasHaUYeHBl TaKHe WHCTPY-
MEHTHI, KakK:

* ABrohopmMa — ABTOMATH3WPOBAHHOE CPEACTBO A CO3MaHUA
dopM TpEx CTAHAAPTHHIX THUHOB (B crojber, JeHTOYHadA, Tabaud-
Had); OpH 9TOM B (HOPMY BCTABIAIOTCA BCE IOJIA HUCTOYHHMKA MaH-
HBIX;

¢ Macrep ¢opM — HHCTPYMEHT, IO3BOJIAIIIMI CO3/1aBaTh CTPYKTY-
pY OIHOr0 M3 TPEX CTAHAAPTHBIX THIOB (OPMEI B DeXHMe JHa-
nora ¢ paspaGoTumkom GOpMBbI; IPH 3TOM B (DOPMY BCTaBIAKTCH
TOJNBKO TO0JIA, BBIOpaHHBIE IIOJIb30BATENEM H3 HCTOYHHMKA JaHHBIX;

* Koncrpykrop ¢opM — HHCTPYMEHT, ¢ IIOMOIIBIO KOTOPOTO IIOJb-
30BaTeNlb KOHCTpPyUpyer (popMy B OKHE KOHCTPYKTOpa (opm.

13.4. MaHunynupoBaHme AaHHbiIMM B 0a3e AaHHbIX

J[leiicTBUA, BLINONHAEMbIE Haj, OaHHbIMW, xpaHswumuca B BJl, HaseiBa-
IOTCA MaHUNynMpoBaHUEM AaHHbIX.

Hapn pasEeIMEH, xpaHamuMmucsa B BJl, MOryT BBINOJIHATBECA cJe-

ayiomiue neiCTBHA:
* COPTHPOBKA [AHHBIX;
* 0OHOBJIEHHe, yaajleHue U A00aBlIeHWe JaHHBIX;
* BRIDOpPKA AAHHBIX IO HEKOTOPHIM YCIOBHSAM.

BeimojiHeHUEe 3THX OeHcTBHIl NPOU3BOJUTCHA C NOMOINBI0O HHCTPY-
MEHTOB COPTHPOBKY, (PUIBTPOB H 3AlIPOCOB.

CoprupoBka JaHHbIX. KaKk ¥ B 8JIeKTPOHHBIX Tabaunax, B Tabau-
max BJl maHHbIe MOM{HO COPTHPOBATE.

ITo ymomuanuio B Microsoft Access 2010 mpu OTKPBITHM TAGIHIB!
IaHHBIE COPTUPYIOTCA IO BO3PACTAHWIO 3HAYEHWI KJIOYEBOrO INOJIA.
IlnA m3MeHEeHUA TMOPAAKA COPTHPOBKH CJIEAYeT:

1) orkpeiTs Tabmuuy B]I, faHHBIE B KOTOPOH HYXXHO OTCOPTHPOBATE;
2) yCTaHOBATH KypCcOp B Ipejelax MOJA, [0 AAHHEIM KOTOPOIO oyzer

BBITIOJIHEHA COPTHPOBKA 3amuceii;

3) BeinonHUTE Komauay I'nasmasn — Copruposka u ¢puastp — Ilo
sospacranuio (Ilo ydoeiBanmio).

IInA COPTUPOBKH IO NAHHBIM HECKOJIBKHMX IIOJIeH C OJMHAKOBBIMH
3HAYEHUAMH NAPAMETPOB COPTHPOBKH CJEAYeT BBIAEIUTE ITH IOIA
(BBIZIEIUTE MOYKHO JIMIIb COCEJHHUE IIOJIA) W BHINONHHTE KOMaHAY
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Fnagras — Copruposka um ¢uasrp — Ilo Bospacramuro (ITo yoBI-
Banuio). Ilpu srom B mepByn oYepeab COPTHPOBKA IPOMCXOLHT II0
JaHHBIM II0J€H, Pas3MeINéHHBIX CJeBa.

Tabnuna «Kpynueitmue ozépa» (cM. pue. 3.27), oTCOPTHPOBAHHAS
IO BO3PACTAHWIO 3HavYeHWH mojeil «Marepur» m «Makc. raybunar,
OpHBeJeHa HA PHCYHKe 3.32.

HazBanue Marepuk rnylg;‘::; e ngof::nz;l
T'spnuep Agpctpannsa 8 4.7
Pyponnd Adpura 73 8,6
Tanranbuka Adpura 1435 32,9
Yyackoe Espasus 14 3,5
OHesxcKoe Espasua 110 9,6
Henescroe Erpasusa 310 0,5
Mépreoe mope Espasusa 356 1
Baiixan Espasusa 1620 31,5
Bonemoe Hesonrumune | Cesepras AmepuKa .150 28,6
I'ypon CeBepuasi AmMepuka 228 59,6
OnTapuo Ceeeprasi Amepuka 237 19,5
Mapakaii6o HOmxuas AMepuka 250 16,3

Puc. 3.32. PesynnraT COPTUPOBKM 10 AAaHHEIM JBYX [OJei

HOusa Toro 4roGbl BHIMOJIHUTH COPTHPOBKY IO JAAHHBIM HECKOJIb-
KHUX M0JieH, He ABIANIAXCS COCEAHHMH, AOCTATOYHO IIOC/IEL0BATEIb-
HO BBIIIOJIHUTE COPTHPOBKY AJA KaXAoro ua HuX. Ilpm sToM MOMXKHO
HCIOJIE30BATE pasHble 3HAYWEHHS NIapaMeTpoB copTupoBKu. Hampumep,
CHavaJla OTCOPTHPOBaTh N0 yObIBaHMIO moje «Ilmomans», a 3aTeM —
[0 BO3PAaCTaHHMIO Iloje «MaTepur».
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IHouck u 3amena pamuHbix B BJl ocyImecTBISIOTCS TAK e, KaK B
3JIEKTPOHHEIX TabIHIax.

@Ounprpanua ganEbiXx. s orGopa samucei, JaHHBIE B KOTOPBIX
COOTBETCTBYIOT ONpENeleéHHBIM YCJIOBUAM, HCIIOJL3YIOT (PUABTPHI.

duneTp — 3TO YCNoBWE, MO KOTOPOMY MPOU3BOAUTCS MOWUCK W oTbop
3anucen.

DUIBTP <«IPONYCKAET» 3aIHicH, COOTBETCTBYIOI[HE 3aJaHHBIM
YCIIOBHAM, M «3aJepyKuBaeT» (CKpbIBaeT) 3allMCH, He COOTBETCTBYIO-
e UM.

3ampocsl SABJAAKTCA OJHAM H3 OCHOBHBIX HHCTPYMEHTOB obpaboT-
Ky gasgeix B BJl. Oum moryr obecriedmBaTh HE TOJIBKO TOHUCK [aH-
HBIX, COOTBETCTBYIOIIHX ONpPEAeJEéHHBIM KPHUTEPUAM, HOJ00HO TOMY
KAK 5TO OCYINEecTBAseTCA BO BpeMsa (uUIAbTpaluH, HO W OJHOBPEeMEeH-
HOe BBIIIOJHEHHe oIepaluili Haj JAHHBIMH, W COXpaHeHWe pe3yJib-
TATOB.
K umcay OCHOBHEIX OIlepaliuii, KOTOpPble MOTYT OBITh OCYILECTBIIE-
HBEI ¢ HMCHOJL30BAHHEM S3AIlPOCOB, OTHOCATCH:
® co3ZaHHMe HOBBIX TAOJIMI, HA OCHOBE AHAJIM3a NAHHBIX YMKe cylle-
creyromux tabmun Bll;
® @poBe/leHMe BBIUMCIEHWH — BbIYMCIeHHe ODOOINEHHBIX NAHHBIX
(CYyMMBI, MAaKCHMAJLHOTO HJIM MHHHMAJbHOTO 3HAYEHWA M T. IL.)
Ui SaJAaHHBIX IIOJeH M HaXOMJeHWe 3HAUEeHHII HOBBIX CBOWCTB,
HCIONB3YsA JAHHLIE U3 Pa3HBEIX TAOJNHI] WIH 3aIIPOCOB;
* BHeceHWe M3MeHEeHHii B yke cymiecTByouiue Tabaunbl (06HOBIE-
HHe JAaHHBIX, BCTABKA W yIajleHHe 3aluceil W T. IL.).
B crpyKType s3ampoca MOMKHO BBIJEIHTEH:
1) moJsisi, BLIBOAHMMEIE IIO 3AIIpPOCy; OHHM MOTYT COBHA/ATh C MOJAMH
HMeomuXCcA TAa0JUI] WIK BEIUHCIATHCA 10 (hopmyaam;
2) ycnoBue BheIOOpa 3amuceli, IpejcTaBisomee cobOd Joruyeckoe
BHIpAXKEHME, KOTOPOMY VZIOBJIETBOPSIOT OTOMpaeMble 3alluCH;
3) mopes;kaliee COPTUPOBKE IIOJEe (IIOCJIe/0BATEIBHOCTD TOJeH) U 110~
PALOK COPTHPOBKH.
Tak, MoykHO coszarh sanpoc K BJl «Kpyneeiimue osépa» Ha BbI-
BOJ Ha3BaHUI 03€p M COOTBETCTBYIOLUIUX MM MAaTepPHKOB, IJId KOTOPLIX
BBIIOTHAETCA YCIOBUE:

((TLromazs > 30) UJIH (Tny6una > 300)) U (Marepux <> "Adpuxa’)
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Eciu oTcOpTHpPOBATE BEIBOAWMEIE I10JIsi 10 BO3PACTAHHIO 3HAYEHMI
nona «Hasearwe», To moJgy4yum:

Haszsanue Marepux
Baiikan Egpasus
I'ypon CeBepHassi AmMepuKa
Henerckoe Espasnsa
MépTtBoe mope Egpasusa

Otuér. OgaumM u3 gocromHCTB BJl ABISETCA BO3MOKHOCTB CO3/a-
HHS DPA3IWYHBIX (DOPM IpPeACTABJIEHUSA BBIXOJHON HH(MOPMAIMHA — Tak
Ha8bLIBAEMEBIX OTYETOB.

OTuér — 9TO rOTOBBIA K II€YATH 3JEKTPOHHBIH AOKYMeHT. OTUETEI
MOMKHO HMCIIOJIB30BaTh AJA 3al0JHEHHs GJIaHKOB HOKYMEHTOB, HAIIpH-
Mep CYeTOB Ha IOKYIKY TOBAPOB, CEPTHMHKATOB 00 YYACTHM B KOH-
Kypce WM OJMMIIHMajZie, rpadHuKa IocelleHHUA (DUTHEC-IEeHTPA M T. 1.

OTyéT MOKeT cofeprKaTh NAHHBIE M3 PA3HBIX TAGJIUII M 3aIPOCOB.
IIpn cosmaHuMM OTYETA WMeeTCH BO3MOYKHOCThH IPUMEHUTH CpPEICTBA
00001IIe s, COPTHPOBKYM U IPYNNHUPOBKM AAHHBIX, BBIIOJHHTEL pac-
YE€TBl C MCIOJIB30BAHMEM BCTPOEHHBIX (DYHKIMI M JaHHBIX M3 PA3HBIX
noJsieii. Taksxke B oTuéT omyckaercs BKJIIOYATE HANIUCH, INOACHSIO-
mue JaHHBIe, AUarpaMMbl H IDaHKH, PHCYHKH W T. II.

CAMOE T[JIABHOE

IIponmecc paspaGorku Bl siBiserca mpuMepoM pelIeHHS 3ajadu C
HMCIOJIB30BAHHEM KOMIBIOTEDA W IIPEAYCMATPHBAET TAKHE JTAalbl, KaK:
1) mocraHoBka 3amauu; 2) npoextuposanume BII; 3) cosmanme BJI;
4) srcnnyaranusa cosganaoil BII. Ilocnemnue aBa sTana peagus3yiorT-
Cs C IOMOINBI0 CIEeIUAIBHOI0 NPOrPDAMMHOIC O0ecHmedeHHA — CHCTEM
yupasiaeHus Oazamu gaaabix (CYBII).

B macrosimee Bpema cymjectByer MHO:ecTBO CYBIl. Oum moryr
OBITH KJAACCH(DHUIIMPOBAHEI 110 MOAEISAM /[AHHBIX (HMepapxuduecKHe, ce-
TeBble, PeJALNHOHHBIE M JP.), IO DasMeIlleHHIO (JIOKaIbHBIE, pacIpe-
JeJl€HHBIE) MK 1o crocoby moctyma kK Bl ((aiii-cepsepHble, KIMEHT-
CepBEepHBIE€, BCTPAWBAEMEIE).

Pa6ora B nporpammuoii cpese CYBJl HaumHaeTcA ¢ TOro, YTO
cosnaérca (aitn moBoit BIl. Ilamee, Ha OCHOBE MOJEJH «CYIIHOCTH—
CBA3L», coadgaérca cTpykTypa BJl, ompezendemas: 1) KoJudecTBOM
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tabaun Bl m MX CTPYKTypoOii; 2) THIaMH cBA3edl MexAy O0BeKTaMu
rabJnIl, eclii MCIOJL3YeTCH HEeCKOJbKO Tabmun; 3) BHIAMH M KOJH-
yecTBOM Apyrux obowsextoB BII (dgopm, 3anpocoB, OTUYETOB).

CrpykTypa Tabauisl onpejesasercd HaGOpOM M CBOMCTBaAMMU IOJIeM
(cTonboB TabaUIBI), MepeYHeM eé KJIIOUYeBBIX IIoJeii.

Cease MexJy TabJIHUIlaMH OCYIIecTBJAeTcA ueped oOmiue IoJid.
CBA3b «OAWH K OJHOMY» — 4Yepe3 OOINWH NepBUYHBIA KIIU; CBA3b
«OIMH KO MHOTHM» — 4Yepe3 IepBUYHBIH KJIOY B OAHON Tabiuie H
COOTBETCTBYIOIIlee II0Jie, HA3LIBA@MOEe BHEUIHHM KJIOUOM, B JAPYrou
Tabauie.

CYB]I obGecmeuuBaeT aBTOMATHYECKMH KOHTDPOJL COIVIACOBAHHOCTH
B3AMMOCBS3aHHBIX JAHHBIX B PasHeIX Tabjuiax, 4TO rapaHTHpPYeT Me-
JIOCTHOCTH NAHHBIX — OJHO U3 BaskKHeHIux csoiict BII.

dopmel — 3TO BemomoraTenabHbie 00BeKTHI Bll, obecneunsaroiiue
yao0HBIM AJs IOJB3OBATENA HHTepdeic NpH BBOJAE, IIPOCMOTPE WX
perakTUpoBaHMM AaHHBIX B BII.

IleiicTBusA, BBHINOJHAEMBbIE HaJ JAAHHBIMM, Xxpamsmumucia B BII,
HA3BLIBAIOTCA MAaHUIYJIMPOBAHHEM OaHHBIX. K HHM OTHOCATCA TakHe
neiicTBMA, KaK: COPTHPOBKA [JAHHBIX; OOHOBJIEeHHMe, yIalleHHe H J0-
GaBjeHue AAHHBIX; BHIOODKA MAHHBLIX 110 HEKOTOPHEIM YCJOBHAM. BEI-
HOJHeHHWe 3TUX JeMCTBUH HPOUIBOSUTCH C IIOMOINBI HHCTPYMEHTOB
COPTHPOBKH, (DHJILTPOB M 3aIlIpOCOB.

duapTp — 9TO YCJOBHE, 110 KOTOPOMY IIDPOM3BOJHTCA IIOMCK H
orbop samnuceii. @UIBTD «IIPOIYCKAET» 3alKCH, COOTBETCTBYIOIIHEe
3aAHHBIM VCJIOBHAM, W «3aZep:kuBaerT» (CKpEIBaeT) 3alucH, He CO-
OTBETCTBYIOIIHE HM.

Banpockl ABIAITCA OJHAM M3 OCHOBHBEIX HHCTPYMEHTOB 00paGoTHH
nagEeix B BJl. OHM MoryT ofecmedumBaTh HE TOJBKO IIOMCK IAHHBIX,
COOTBETCTBYIOIMX ONPEJENEHHBIM KPHUTEPUAM IIOA00HO TOMY, KaK 3TO
OCYIIECTBIIAETCA BO BpeMs (DUibTpaldy, HO M OJHOBDEMEHHOE BBIIOJI-
HEeHHMe olepalHil HajJ JAHHBIMH, M COXPaHeHHE De3yJbTaTOB.

OTruéTel NpeAHA3HAUEHBI [AJs BHIBOAA [AaHHBIX Ha 9KPaH MJIM HA
npuHTEp. B HUX mpesycMOTpPEeHb! cleNHaIbHbIe 9JeMeHTHl O(POPMIEHHH,
XapaKTepHble IS TeYaTHHIX AOKYMEHTOB, a TaKiKe cpeicTBa 0000iie-
HIfA, COPTHPOBKYM M IPYNIMPOBKH JAHHBIX, BBINOTHEHHS DPac4eTOB.

Bonpocbl u 3apaHuns

1. BcmoMHEATE OCHOBHBIE JTANLl pPEINeHWsI 3aJadyd Ha KOMIbIOTepe
U 9TAObl KOMIIBIOTEpHOTO MojgenupoBaHusa. ComocraBeTe HX C
sranamu paspaborku B]l. Kaxue BBHIBOABI BBl MOXKeTe cjesaThb?

2. OxapakTepu3yiTe CyTh Ka)kjoro ua sramoB paspaborku BII.

3O
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3.

o
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17.

Kax BsauMOmeHCTBYIOT clenuajucThl B obaactu paspaborkm BJ|
M CHeNUATHCTHI W3 NpegMeTHOH o6macTH, AJA KOTOPOH paspa-
GareiBaerca BJl, a Takike mNpejnoJaraemMbie MOJb30BATENH 3TOM
BIl? IlonmmiTaiiTech NpeACTABHTL CXeMY 3TOI0 B3aMMOJEHCTBHS
rpacgudecku.

Kaxue nammble MOryT HOOJYyYHTH YYEHHKHM W poauTesn B BJI
«OJIeKTPOHHBIH sKypHan»? OJUWHAKOBLIE JM IpaBa AOCTYyIa K
JaHHBIM HMMEIOT VUHTeNs, YYEHMKH M DPOAUTeTH?

Henocrarkamu raxux CYB]] sBasoTcs HeoOOXOIMMOCTh YCTAHAB-
JIMBATH HHOTZA JOCTATOYHO JOPOTHE IIOJHBIE BEPCHH IIPOTPAMM
Ha KaXABI KOMIBIOTED, BBEICOKAA 3arPY’KEHHOCTh CEeTH BO Bpe-
MA Nepejayd JaHHBIX, HeoOXOAUMOCTH B JOCTATOYHO MOIIHBIX
KOMIBIOTepax Ha pafoymx MecTax KJIMeHTOB?

. CYBJl kaxoro Tuma (¢aiin-cepBepHble HJIHM KJIMEHT-CePBePHEIE)

obecrieunBaOT G0JIee BLICOKYIO HAAEKHOCTB, JAOCTYIIHOCTH M 6es-

OMacHOCTh IIpM padore ¢ ZaHHBIMH?

Yem orimuarprcsa jgokansEbele CYBJl or pacnpenenéHHBIX Ccy¥yBa?

IToaroroBeTe HeGOJBIIOE cOoOOmIeHHe 00 WCIOAB30OBAHUM B MO-

GunapHEIX ycTpoilcTBax BeTpamBaembix CYBJI. Hcmoabayiite pe-

cypcel cetun HHTepHeT.

Ha nporsskeHHH MHOIHX JieT OAHOH M3 CAMBIX IONIYJSDHBIX B

mupe asiserca CYBJl Microsoft Access. Haiigure undopMaliiio

0 TOM, KOrja Oblla BHINYIIeHA MepBasg BEePCHUs JTOM HOPOTPaMMBI.

Yro noHumaerca moj cTpyKrypoir BII?

YTo nmoHuMaeTcsA IO CTPYKTypou Tabmuner BI?

ITepeunciaure ocHOBHEIE TN AaHHBIX CYB]I] Microsoft Access.

OmpenenuTe THD ZAHHBIX ) CHAEAYIOIUX MOJEH HEKOTOPBIX

BIl: vOomMep noma, BO3pacT desoBeKa, HOMep TejedoHa, KOJH-

YeCTBO YYEHMKOB B KJjacce, HaJH4YHe Y YYeHHKa IepCOHAJb-

HOT'O KOMIbIOTE€pPa, HAWMEHOBAHWE TOBapa, JaTa H3TOTOBJEHUSA

TOBapa.

Yro BBl NOHMMaeTe HOJ IEJOCTHOCTHIO AaHHBIX? IToueMy mnesoct-

HOCTPE JaHHBIX ABIAETCA OJHHM M3 BarkHeHIMHux cBoicTB BI[?

HOas gero B Bl ucnoabsyorcsa GopMei?

Kak Bbl MoxceTe OGBACHUTH MHOrOOOpasue THIOB (OPM M WH-

CTPYMEHTOB HMX CO3JaHUA?

C nomompio uMeromeiica B Bamem pacrnopsxesun CYB]Il co-

snatite BJl «Mou yuyeGHHKM», CONepKAINVIO ABe TAOGIHIIHI:

1) rabnuny «@Popma», COCTOSINYI0 U3 OZHOTO MOJA W COJEpIKa-
Myo0 cOucok (GopM (medaTHas, SJIeKTPOHHAS);
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2) rabauny «@oun», umeromyi mons: «Honps (II-<mopamkoBbIi
HOMep> [AJif y4eOHWKOB B IedaTHOUl (opMe M D-<IOPAAKOBBIHA
HOMep> JJsA y4eOHHKOB B 2JeKTpoHHOH ¢opme), «Haume-
HOBaHMe yuebHUKa», «ABrop», «Popma», «['on usgasHA»,
«TuTynbHaA CTPaHUILA».

OnpefenuTe ¥ YyCTAHOBHTE THUIBI HoJeil maa obeumx Tabnum;

YCTAHOBHUTE CBA3b MexAy Ttabaumamu. Beegure B BJl mamnbie

060 Bcex y4yeOHMKAX, KOTOPBIMH BBl IOJb3yeTeck B 11 Kuacce.

18. Yro Takoe MaHuUOyJAWpoBaHume JaHHBIMH? HKakme MHCTPYMEHTHI
MaHUIYIXPOBaHUA HaHHBIMEH umelorca B CYBI?

19. Yro raxkoe puaALTP?

20. Yro rTakoe sampoc?

21. Bl «Crpanbl» COHEP:KHT CBeJEHMs II0 PasIHYHBIM CTPaHaM
MHpa: HasBaHHe; YHCJIEeHHOCTh HaceJieHUdA; gaTa IIepenmcH; IIpo-
1IIeHT HaceJleHHdA CTpaHblI OT BCEro HacCeJeHHuA BGMJIPI; Imjaomanb
B KM?; HasBaHUe MaTepHKa, Ha KOTOPOM pacIoJ0XKeHa.

Ne Crpana Hacenenune Jdara Mpouent ILiomans MaTepux
1 | Baaraagem 142 319 000 | 15.03.2011 2,04 144 000 Espasusa
2 | Bpasunusa 196 763 000 | 13.07.2012 2,82| 8514 877 | 0. Amepuxra
3 | BrerHam 87 840 000 01.06.2011 1,26 331 210 Espaszusa
4 |'epmasnsa 81 751 602 01.01.2011 B g 357 021 Espasus
5 |Erumer 81 623 000 13.07.2012 1,17| 1001 450 Adpuxa
6 |HMumua 1 229 055 000 | 13.07.2012 17,41 | 3 287 590 Espasus
7 | Aagonesus 237 641 326 | 01.05.2010 3,4 1919 440 Espasus
8 |[KHP 1 352 250 000 | 13.07.2012 19,37 | 9 596 960 EBpasus
9 | Mexcuka 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 | Ilakucran 176 210 000 | 13.07.2012 2,52 803 940 Espasusa
12 | Poccusa 143 098 100 | 01.05.2012 2,05|17 098 246 Espasusa
13 |CIITA 313 329 000 | 13.07.2012 4,5| 9518 900 | C. Amepuka
14 | ®uaunnuHb 92 337 852 | 01.05.2010 1,82 299 764 Espasusa
15 | 9duonusa 84 320 987 | 01.01.2012 1,21 1 104 300 Adpura
16 | Homomusa 127 960 000 | 01.10.2011 1,83 377 944 Espasus
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VRaKHTe KOJIWYECTBO 3alluceill, YIOBIETBODAIOIIHAX YCIOBHUAM:

1) (IlpouenT > 2) U (IIpoment < 5);

2) (Marepuk = "C. Amepura”) WUJIN (Marepux = "I0. Awmepu-
Ka'");

3) ((Hacenenue > 80 000 000) ¥ ([dara > 01.01.2012)) HJIH
(ILmomazaes < 500 000).

. Uro Takoe oTyér?
. C momomipio uMelunieiics B BameMm pacmopsasxenun CVYBJl co-

spaiite Bl «OTIbIX», comep:kamyio ABe TabGJUIBI CAeAYIOMIei

CTPYKTYDHI:

* Typ (Crpama, Bux otmeixa, IlpopomxurensHocts, CTOHMOCTE,
HasBaume (upmel);

* ®upma (Hassaume dupmer, Anpec, Tenedorn, Hanuuue cucreMsl
CKHJIOK, IIpOIleHT CKHIOK).

B neppoit Tabnune momxHO ObITH He MeHee 20 zammceii; Bo BTO-

poii — He MeHee 5 zanuceii,

Cospaiire sampoc ans orobparkeHuss uHMDOPMAIUM O QHUpPMAX

(naspaume, ajapec TesieOH), OpeAJaTAOIIMX ILISKHBINA OTABIX.

CozpaiiTe Ha ero ocHOBe OTYET,

JononHuTensHeie Matepuansl K r1aBe CMOTPUTE B aBTOPCKOW macrep-
CKOMW.




Fraesa 4

CETEBbIE UHP®POPMALMOHHBLIE
TEXHOJIOTUKN

§ 14
OCHOBbl NMOCTPOEHUA KOMIMbIOTEPHbIX CeTen

14.1. KoMnblOoTEepHbIe CEeTU M UxX Knaccudpukauus

KoMnbloTepHas ceTb — 370 rpynna (aea u Gonee) KOMNbIOTEPOB,
COoeMHEHHbIX KaHanamwm nepegaqyym OaHHbIX.

KoMmnpooTepHbIe ceTd 00ecIIedHuBalOT:

GLICTDBIII OOMEH AAaHHBIMH MeMAy OTAEJBHBIMM KOMIBIOTEPaMH
ceTu;

COBMECTHOE HCIOJb30BAHME BBEIUYHCIHUTEJbHBIX pecypcoB, IIDHHTE-
pOB, MOJIEMOB, CKaHEpPOB, YCTPOMWCTB BHEIIHEeA MaMATH H T. II.;
COBMECTHOEe WCIOIb30BAHME NpPOrpPaMMHOro obecrmeuenua u 6as
IAHHBIX;

coBMecCTHYI0 paboTy IlonabaoBaTeliedl HaJ HEKOTOPEIM 3aJaHHeM
NI IPOEKTOM;

BO3MOJKHOCTh VIAJIEHHOTO YIPABJIEHWsS KOMIBIOTEDAMH (ZHArHO-
CTUKY, HACTPOMKY /MM yCTAHOBKY HA HMX IIPOTPAMMHOTO obec-
meyeHWsi, OKasaHWe APYTHX BHAOB YIAIEHHON NOAAEPIKKH IOIB-
zoBaTeNsAM U T. I.).

B 3aBHCHMOCTH OT BBINOJHAEMBIX B CeTH (DYHKIHWH pasaiudaioT

KOMIIBIOTEPBL-CEPBEPHI 1 KOMIIBIOTEPBI-KJIHUEHTHBI:

* cepBep (OoT aHrI. server — OGCIYXMBalOIIWi) — KOMIBIOTED,
IpefoCTABJAIONINI AOCTYyD K COOCTBEHHBIM pecypcaM [ApyIruM
KOMIBIOTEPAM §/WJIM VIIPABIAIOIIHHA paclpesieieHHeM pecypcoB
ceTH;
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* kaneHT (pabouas cTaHIUA) — KOMIIBIOTEDP, MCHOJbL3YIOITHH pe-

CypCHI cepBepa.

KomneiorepHbie ceTH MOryT ObITh KJIACCH(DHIIIPOBAHBI 110 PAa3HBIM
OCHOBaHHsAM: NO TEPPUTOPHANBHOH pPACIPOCTPAHEHHOCTH, IO apXu-
TEKType, II0 CKOPOCTH Ilepefauyd JaHHBIX, II0 HABHAYEHWIO, 10 THIIY
cpefbl Ilepelladydl NaHHBIX M JAp. PaccMOTpHEM HeEKOTOpBIE H3 BTHUX
KJIacCH(pHUKAaIHA.

Ilo TeppuTOpPHANBHONH DACHPOCTPAHEHHOCTH BBILEJISIOT:

¢ noxaapHBle ceTd uam LAN (amrs. Local Area Network) — cerm,
COCTOAINNE U3 OJH3KO DACIOJIOKEHHBIX KOMIILIOTEDOB;

* rnobanbubie cetu uiaum WAN (amrn. Wide Area Network) —
CeTH, OXBAThIBAKIIHMe OOJBIIHE TEPPUTOPHH H BKIIOUYAIOIIHME GOIb-
II0e YHUCJI0 KOMIIBIOTEDOB.

ITo apxuTekType pasamyaiorT:

¢ OQHOPAHTOBEIE CETH, B KOTOPBIX BCE KOMIIBIOTEDEI MMEIOT DABHEIE
npaBa — KaM/Ibli KOMIBIOTED MOXKET IPeSOCTaBJATH COOCTBEHHBIE
PeCcypcel APYTMM KOMIBIOT€DAM CETH M HCIOJIb30BATH PECYPCHI
ocranbHbiX. Takas opranMsamusa NO3BOJAET COXPaHATH paboTo-
COCOOHOCTE CeTH NpH AI00M KOJWYeCTBe W JIOOOM COYeTaHHH
€€ y4acTHUKOB. B oZHOPaHIoBOi#l ceTH BCe KOMIIBIOTEDHI paboraror
HE3aBHCHUMO JPYT OT ApPYyra, V HUX HeT eAuMHOro uearpa. Taxyio
CeTk CJOMXKHO OOCHYKHBATE — DYKOBOAHMTH JOCTYIOM K peCyp-
caM, YCTAaHABJIWBATE M OOHOBJIATH HPOTPAMMHOe obecrieuenue Ha
OTZeJIbHBIX KOMIIBIOTEpPaX, 3AIlHUINATE OT BMEIIATeJILCTBA ITOCTO-
POHHHUX IIOJIb30BaTeJsiei, OT BUPYCHBIX aTak M T. I.;

® CeTH C BBIJENEeHHBIM CepBepOM — CeTH, B KOTOPBIX ONWH WA
HECKOJBKO KOMIIBIOTEPOB SBJISIOTCA CEPBEPAMH, a BCE OCTAJL-
Hele — KaueHTamMu. Kax mpaBmio, cepsep MoIlHee W 3alUINEH
Jgyudme OoJbIIMHCTBA KJIHeHTOB. Ha cepBepe mpome oprazuso-
BaTh NOCTYN K JAHHBIM TOJBKO KIMEHTAM C COOTBETCTBYIOIHMMH
npaBamu. OCHOBHOI HEJOCTATOK TAaKWUX ceTeil B TOM, uTO Hepabo-
TOCIIOCOOHOCTE CepBepa MOKeT NPHUBECTH K HepaboTocmocobHOCTH
BCeH ceTH.

CxopocTh nepefayu AaHHBIX IO CETH — OHTO KOJUYECTBO GHT AaH-
HBIX, KOTOpPble MOTYT ObITH IepefaHEI 3a OAHY CeKyHAy. Ilponyckuas
CIOCOOHOCTL — BTO MAKCHMAaJbHAs CKODOCThL Iepefaud AaHHBIX. ITo
CKOPOCTH Tepejayy NaHHBIX PAa3JIM4aioT:

¢ HUBKOCKOpOCTHBIE ceTH (o 10 Mowur/c);
® cpepHeckopocTHble cetu (mo 100 Mowut/c);
® BBICOKOCKOpOCTHEIe ceTu (cBwime 100 Mowur/c).
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14.2. AnnapatHoe U nporpaMmmHoe obecnevyeHue
KOMMbIOTEPHbLIX ceTei

O0beuHEHIE KOMIIBIOTEDOB B CETh OCYIIECTBJSETCHA € MCIOIb30-
BAHMEM KAHAJIOB Tepefadyd AAaHHBIX — Cpefbl Ilepefadyd JaHHBIX H
obopymoBaHuA, o0ecledUBaOIEro Iepejadyy JaHHBIX B 3TOH cpeze.

ITo Tuny cpenbl mepefaul AAHHBIX PAa3M4yaloT CeTH:

* IIpoBOAHBIE (KaldelnbHEIE) — cpenoil Iepefaull AAaHHBIX HABJIAKT-
ca xabenm (renmedOHHBIH IIPOBOJ, KOAKCHANLHBIA Kabeab, BHTASA

Iapa, OINTOBOJOKOHHBINA Kabesnb);

* GecIpoOBOAHBIE — Cpepoii mepegayd SABJIAIOTCA PpPAaJHOBOJIHEBL B
OIpefeéHHOM YacTOTHOM JHMalasoHe.
CereBble ajanTepbl — YCTPOHCTBA, BBINOJHAINKE QYHKIHIO CO-

OpAKeHHsA KOMIILIOTEpa CO Cpejoi Iepelauyn MaHHBIX.

Kakoii 0bI mpupoabl HM OBLI CHIMHAN (2JIeKTpHUeCKHIl, OITHYe-
CKWH, pajMOCHTHAJN), NPH Ilepefade MO CeTH Ha 0OJBIIOEe paccTOAHHe
oH cJyabeer, UToOBl CHI'HAJ He HCKAMKaJICA M He [polajajl, ero Heob-
XOA¥MO yCHIMBaTh. [lesiaeTcsa aTO ¢ MOMOIIBIO CIIEIHATIBLHOrO 060py0-
BAHWSA, TAK HA3LIBAEMBIX IIOBTODHUTEJNEl, YBEJIWUYHMBAIOIINX DPACCTOAHHE
CEeTeBOr0 COeJMHEeHHUd IYTEM NOBTOPEHUA CHUTrHaja «ONWH B OJHH».

KoHIIeHTpaTOpPEI M KOMMYTATODPHI CIYMKAT AJIA OoObeIUMHEeHUs He-
CKOJIBKMX KOMIIBIOTEDOB B TpedyeMy0 KOHMUIypamHi0 JOKAIbHOM
BBEIYHCJIHUTEJLHOH CeTH.

Ilna coemuHeHUA NOACeTeil (JIOrHYeCKHX CeTMEHTOB) M PasJMYHBIX
BBEIUMCIATEIbHBIX CeTeil B KauecTBe MEesKCeTeBOro HMHTepdelica npume-
HAIOTCA KOMMYTATODBI, MOCTBI, MAPIIPYTHU3aTOPbl W IILIHO3HI.

Ilnia oprapmsamuyn o0MeHa HAHHBIMH MEXJAYy KOMIIBIOTEDAMH CEeTH
HCIIOJIL3YeTcs HEeCKOJBKO BHAOB MPOIPAMMHOr0O ofecledeHHsA: ceTe-
Bble KOMIIOHEHTBI OIEPAIlMOHHON CHCTeMBI, CJyyKeOHble W NPHKJIALI-
gele nporpammebl. Cerepas onepaijMOHHAsg CHCTeMa CBA3LIBAET BCe
KOMITLIOTEDPBEI M HepudepuiiHble ycTpoiicTBa B CeTH, KOODAMHHUDPYET
ux (PYHKIHH, obecledyMBaeT IamUINEHHBIA JocTyn K AaHHBIM. Ilpu-
KJAaJHBEIE IPOTPAMMBI, MCIOJL3yeMble AJA NMOJYy4YeHHs CeTeBBIX YCJVT,
KaK IIpaBHJIO, IIOCTPOEHBI M0 KJIHEHT-CePBEPHOM TEeXHOJOTMH H COCTO-
AT W3 OBYX dYacTe:

1) KIMEeHTCKOH, NPEeXOCTABIAIONMIEH BO3MOYKHOCTH OOPaATUTHCA C 3a-

HpoCcOM K pecypcaM APYIHX KOMIILIOTEDOB;

2) cepBepHOH, OTBEUANINEH Ha 3AIpOChl KJIMEHTCKONH YaCTH.

Yrobel 00MeH OAHHBIMH MEKAY KOMIBIOTEDAMH CETH OPOXOIHJ
6e3 moTeph M HMCKAMKEHHH, PasHOOOpasHbIe KOMIILIOTEDHI, ceTeBoe 0060-
pyIOBaHHE M IPOrpaMMHOe obecliedeHMe MOJMKHBI B3aMMOJAEHCTBOBATH
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II0 OAMHAKOBEIM YETKO ONpeINeNéHHBIM mpaBuinaMm. Taxkue mpaBmia Ha-
3BIBAIOT CETEBLIMH IIPOTOKOJIAMH.

CeTeBoii NPOTOKON — 3TO COBOKYMHOCTb OCOOLIX COrNalleHWi, a Tak-
XKe TexHWYecKux npouenyp, KOTOpbie PEerynuMpyloT nopsnok M crnocob
OCYLLECTBNEHNA CBA3W MEeXAy KOMNbioTepaMu, 00beAWHEHHBIMW B CETb.

BonpIIMHCTBO COBpEMEHHBIX KOMIIBIOTEDHBEIX CeTell oCyIecTBISeT
nmepenadyy AaHHBIX Ha OCHOBe cTeka (Habopa) NMpPOTOKOJOB IO HAa3Ba-
Huem TCP/IP (amrz. Transmission Control Protocol/Internet Pro-
tocol — mpoTokos ympaBneHHsi nepegaueii/MerkceTeBoil MPOTOKOJ).

Ilpu mepenaue paHHBIe pasgeldlOT HA OTHelbHbIe HebOJbIIHE IIa-
KeTBI, [OONOJHAIT CJOy:KeOHBIMH JaHHBIMM (ajJpecaMu KOMIILIOTEPOB
noJiyyaTesisi M OTIPABUTENIS, HOMEPOM IIaKeTa M KOHTPOJBHBIM OHTOM)
W IepefarmT IIOCJHeAOBaATeJBLHO APYT 3a APYroMm.

MapumipyT nepezadys OIpefeiAlOT MAPIIPYTU3aTOPHI, KOTOPBIE TAK-
e CJIeJAT M 3a JOCTaBKOM mnaxkeToB. PasHble makeThl OJHOIO C000-
LIEHWA MOTYT IlepellaBaThCA PasHLIMH Mapmpytamu. Ilaker, mo Ka-
KOH-TO IpUYMHE He IONAaBIIHA K ajpecaTy, OTIPABJIAETCA MOBTOPHO.
IloBTOpHO NepesaroTCA H IAKeThl, B KOTODPHIX BO BpeMdA Ilepejadun
BO3HUKAIOT HMCKa)eHUdA JaHHBIX. B NyHKTe HasHAYEHMA BCe NIAKETHI
COeIUHAIOTCH, W JaHHble NpUOOpPeTAalOT INepBOHAYAJILHBLIN BHA. Bia-
rojapsd pasjAeNeHHI0 JaHHBIX Ha OTAeJbHBIE HNaKeThl MX IIepefada IIo
CeTH IPOMCXOAUT OLICTPO M HAAEKHO — OHA BO3MOMKHA JayKe IIPH
BBIXOZIe M3 CTPOA 4YacTHU ceTH. B Takoll cHTyauuu MaplipyTH3aTOphI
OnpeneasiT HOBBIM MAapIIPYT AJAA NPOXOMKIAESHUA NaKeTa B 00XOHA IO-
BPEXKAEHHOI0 y4YacTKa.

IIpasuna pas6WBKHM JAaHHBIX Ha IIAKETHI, UX JOCTABKM K AJDECaTy
u ofbeMHEHHA NMAKETOB B eAHWHOe Iejoe ompefenser nporoxos TCP.

Ilepechlika DAaKeTOB MeXKAY KOMIIBIOTEDAMH, KOTOPBIE MOTYT
MMEeTh PasHYyK apXWUTeKTypy, HCIOJIbL30BATH pasHble ONepAlHOHHBIE
CHCTEMEI ¥ OTHOCHUTBCA K DASHBEIM CETAM, OCYINECTBJISeTCA Ha OCHOBE
npotokona IP.

14.3. Pabota B nokanbHOW ceTu

JNlokanbHas ceTb — 3TO CeTb, COCTOAWAA M3 OJIM3KO PACMONONKEHHBLIX
KOMMbIOTEPOB, Yalle BCEro HaxoAsLMXCH B OOHOW KOMHAaTe, B OOHOM
MW HECKONbKUX BNM3KO PacrnonoXeHHbIX 30aHUsX.




OCHOBbI NOCTPOEHUSA KOMMbIOTEPHbIX CETeW

JlokankHEIE CeTH IpeJHA3HAYEeHLl A OIPDAHHMYEHHOro Kpyra IoJb-
3oBaTesei,

Opnoit u3 BamcHeiille#l XapaxkTePUCTHK JIOKAJBLHBEIX CETeH ABJIAET-
Csl CKOPOCTE IlepegadyH JaHHBIX, IIO3TOMY KOMIIBIOTEPHI COEJHHAKTCH C
IOMOIIBI0 BEICOKOCKOPOCTHBIX AJANTEDOB M BBICOKOCKODPOCTHBIX JIMHUH
cBaA3u. Kpome Toro, JIOKaIbHBIE CETH MOJIKHBI 00J1afaTh OTKDPBITOCTHIO
¥ ruOKOCTBIO: HMOJB30BATENM AOJYKHBI MMETh BO3MOYKHOCTHL A00aBIATH
B CeTh WJIM NepeMellaTh KOMIBIOTEDhEI W APYTrHe YCTPOMCTBA, NpPH He-
00X0AMMOCTH OTKJIIOYATL UX Ges mpepelBaHHil B paboTe ceTH M T. J.
9T XapaKTepUCTHKH BO MHOTOM OIpeAeNAOTCA KoH(Urypamueiln mian
TOIIOJIOTHEN CeTH.

Tononorma — 310 KOHdUrypaums ceTtu, cnocob coeguvHeHus egé ane-
MEHTOB Apyr C Apyrom.

Tomosorumo ceru ygo0HO HpPencTABIATH C IOMOINBIO rpada, Bep-
IIMHAM KOTOPOT'O COOTBETCTBYIOT KOMIBIOTEPH! (MHOIrZA — apyroe 0bo-
pyaoBaHue), a pébpaM — (QHU3NUECKHEe CBA3M MeXKAy HHMH. Yaimie
BCEro MCIOJB3YIOTCA IIMHHAA, KOJbIEBasd, PagUaIbHAS U IPEBOBHJL-
Had Tomosioruu. WX onMcaHme, OCHOBHEIE OCTOMHCTBA M HEJAOCTATKH
npejcraBaeHsl B Taba. 4.1.

Tabnuua 4.1
Tononornu nokanbHbIX ceTen

Illuanas Tomoxorua (o6mas mmHA)

Onucanue

Bce xoMmbIOTEDPHI CeTH NOAKJIIOYAIOTCA K ONHOMY Kabesio.
Jtor kabenb MCIOAB3YETCS COBMECTHO BCeMU paboyumu
CTAaHOUAMH T0 odepenu. IIpm TakoM THUIle COeIMHEHHSA Bce
coobmieHnsl, TOCBLIAEMBIE KajKIbIM OTAEeIbHBIM KOMITLIOTE-
POM, HNDPUHMMAIOTCA BCEMH OCTAJBHBIMU KOMIIBIOTEDAMH B
ceTH

Hocrouucrsa Hepocratkn

Brixog U3  crpoa  orAenbHBIX | Ilpum obpeiBe kabens (eZWHOIO A
KOMIBIOTEPDOB  He  BJAMAET Ha | Bceil ceru) Hapymaercs pabora
paboTocriocofHOCTE BCeil ceTHn BCeH ceTH
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Oxonvanue maba. 4.1

Konsueras Tomoaorusa (KoJblio)

Onucanne

[anHble TepeJaroTCA II0 KOJBIY OT OQHOTO KOMIILIOTEpa K
apyromy. Ecam oiMH KOMOBIOTED HONy4aeT AaHHBIE, ITIPeJ-
HasHa4YeHHBIEe [JId APYroro KOMIBIOTEPA, TO OH Iepenaeér
UX fganepile (10 Koaeny). Ecam KOMIOBIOTEDP pAaCcIO3HAET
JaHHBIE KaK CBOM, TO KONHDPYeET HX cefe BO BHYTPeHHHH
Gydep

Jocrouucersa HemocraTku

BanancupoBka Harpysku, BO3MOK- | @HU3MUECKHE OrpPaHHYEHHS HAa 00-
HOCTh M yA0OCTBO MPOKJAAKH Ka- | IV NPOTAMEHHOCTL CETH
Oens

Panguanssas Tomosiorus (3Bes3na)

Onucanue

Kamapiii koMIbloTep uyepes ClIelHAaIbHBIN CeTeBOl ajamTep
TOAKIIOYAETCA OTHeJbHBIM KabeileM K 0O0BeSHHAKIIEMY
YCTPOHCTBY

JocronHCTBA Henocrateu

Bonpmas HamgéKHOCTH CpaBHHUTENBHO BBICOKAA CTOMMOCTH
obopyZoBaHUA M OTPAHUYEHHOE KO-
JHYEeCTBO Y3JI0B B CEeTH

JlpeBoBuaHAas Tomosorusa (Hepapxuueckas 3Be3na)

Onucanue

Ofpasyercsi coefUHEHHEM MeXAy c000H HECKONBKUX 3Be-
3noo0pasHBIX Tomojormii. B HacTosAee BpeMsa CAMBIH pac-
IPOCTPAHEHHEBIH crmocod IIOCTPOEHMA KAaK JOKAJIBHBIX, TaK
¥ I00aJbHBIX ceTeil

JocTouMHCTBA Hepocratku

Boanepmaa mazéxumocrs, coorsercer- | HeobxoauMoeTs B AONOJMHUTEILHOM
BHEe pealbHOH CTPYKTYype HWHGOpMa- | ceTeBOoM 000DPYAOBAHHUH
LIMOHHBIX IIOTOKOB
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B ogHOpaHroBOH CceTH KOMILIOTEDPHI, KAK IIPABHJO, O0BEIUHSAIOT
B pabouyio rpynny. Pabouas rpymnmna — 3T0 IpyIa KOMIBIOTEDOB
JOKAJIbHOM CeTH, IOJb30BAaTEJN KOTOPBIX BBIMOJHAKT MOXOMKHe 3a-
JaHWA M OCYIIECTBISAIOT PeryasapHBIH oOMeH maHHBIMHU. Hampumep, B
JIOKQJIbHOM CeTH IIKOJLI B OZHY palouyyio TPYIIyY MOTYT OBITh 00'h-
eIMHeHbl KOMIBIOTepEl KabwmHera wmubopMaTuru. Pabouymm rpynmam
narnoT uMmeHa, Hanpumep Class mam Administration.

B cersix ¢ BbIIENEHHBIM CEPBEPOM KOMIIBIOTEDHI, KaK IPAaBUJIO,
o0beIMHAIOT B JOMeHBI. Ilomen (ot aHri. domain — BlajieHue) —
9TO Ipylla KOMIBIOTEPOB, LEHTPATM30BAHHO OOCIYIKHBAEMBIX OOIITAM
cepBepoM, KOTODBIM PYKOBOAWUT paclpefeieHHeM IpaB AOCTYIIA I0JIb-
30BaTesend K pecypcam cetu. Kax u paboueil rpynme, JOMeHY JaiOT
umMsa. B Gonpmiol JOKANBHON CeTH MOKET ObITh HECKOJBKO JOMEHOB.

Kamxnomy kKoMIBIOTEDPY B cocTaBe pabodell Ipynnel WIM JOMeHa
Jal0T YHHKaJdbHOe uMsA. Hampumep, KOMIBIOTED VYUTeJIs B KaOuHeTe
HHQOPMATUKHM MOXKeT uMeTh uMmsa Teacher, a mMeHa KOMIILIOTEPOB
y4eHHKOB MoryTt OwiTe PC1, PC2 m T. #.

YHacTo Ha OJHOM KOMIBIOTEpe PaboTaeT HECKOJBKO IMOJIb30BaTe-
JieH, HampuMep Ha ypokaxX UWHMOPMATHKMU YYEHHKH DPA3HBIX KJIACCOB
paboTaloT Ha OTHUX M TeX e KOMIbLIOTepaxX, MMeIoImHuXcsa B KabHHe-
Te HH(popMATHKH. I[na TOro 4ro6el oGeCIIeYHMTH MOJL30BATEIAM BO3-
MOKHOCTE paboThl ¢ MHAMBHAYAIBHBIMH HACTPOMKAMH OIEpalMOHHOMI
CHCTEMBbI, YIIPOCTUTEH JOCTYI K HX COOCTBEHHBIM JOKYMEHTAM M Orpa-
HUYUTL JOCTYI K Uy:KHM (QailjiaMm M IankKaM, HCIOJIb3YIOT YUYETHBIE
3aTHCH.

IIpenocraBienue ofiIero mocTyma K IanmkKaMm JaéT BO3ZMOYKHOCTD
noJb3oBarensM paboraTe ¢ daiiiaMmu, XPaHAIUMHACA HA AHCKaxX Ipy-
I'uX KOMIIBIOTEPOB JIOKaJNbHOI ceTH. Kpome Toro, obmImii mocTym MOs-
HO YCTAHOBHTBL, HAIIPUMeD, K IIPHHTEPY HJIH CKAaHEpY.

Emé ofHUM NpenMymiecTBOM JIOKAJBLHOH CeTH SABJIAETCS BO3MOMK-
HOCTH IIOAKJIOUeHHA K II00anbHOM CeTH BCeX KOMIBIOTEPOB dYepes
OOWH W3 HHUX, UMEIUA B HEE BBIXOA. ITOT KOMIIBIOTED BBIIOJHSIET
(byEKOMIO 1ILTI03a — yeTpoiicTBa, 00ecnedYnBalOIIero CoeJUHEHHEe ABYX
ceTell: JIOKAJMBHOM H TI00ajIbHOIL.

14.4. Kak ycrpoeH UHTepHeT

MobankHaa ceTb — 3TO CeTh, npeaHas’HayeHHas ans o6bemuHeHWs
B0NbLWOro 4Mcna OTAENbHLIX KOMMBIOTEPOB W NOKaNbHLIX CETel, pacno-
NOXEHHbIX Ha 3HAYMTENbHOM YOaneHWu (COTHU W ThICAYM KMNOMETPOB)
Apyr oT Apyra.
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I'nobanbHEIE CETH OPUMEHTHDPOBAHLI HA OOCHYXXHBAHHE HEOTDAHU-
YEHHOT0 Kpyra mnoJjb3oBaTesneil. CaMblil BOeUyaTIAINWI IpUMep IJIo-
6anpHON ceTm — WHTeEpHeT.

MHTepHeT — aT0 roGanbHas KOMMbLIOTEPHAs CETh, B KOTOPOW MHOMOHYAG-
NEHHbIE Hay4Hble, KOPMOPaTUBHLIE, TOCYOAPCTBEHHLIE W ApPYyrue CeTw,
a TakxKe NepcoHasbHbIe KOMMbIOTEPbI OTAEMbLHLIX MNONb3oBaTeneil coenm-
HeHbl Mexay coboi KaHanamu nepefayv OaHHbIX.

OcHoOBOIl anmapaTHO# CTPYKTYpHI ceTu WHTepHET MOMKHO CUHTATH
MOIHBIE KOMIIBIOTEDH! (Y3/bI) M CBASLIBAIOIIME HX BBICOKOCKODOCTHBIE
MarvcTpajbHble KaHAJBl Ilepefaud AaHHBIX. KOMIOBIOTEPHEIH ya3el,
KalK IIpaBHJIO, HOpefcTaBisgeT co00H HECKOJBKO MOINHBIX KOMIBIOTE-
POB, IOCTOAHHO NOAKJIOYEHHBIX K ceTH. Opranmsanuu, UMEIONHe B
COOCTBEHHOCTH M OOCJIYKHBAIOIIME 3TO OBOPYIOBAHME, SABIAAIOTCH MEp-
BHYHBIMH IpoBaiiepaMu (0T aHriI. provider — IIOCTABIIUK) YCJIYT
WHaTepHeTa. 3T0 TAK HA3BIBAEMEIH, IePBLIM VPOBeHEL gocTyna K HH-
TepHeTy. K IepBHUYHEIM mpoBailijepaM MIPHCOEAUHHAIOTCHA NPOBAWAEpHI
cIeAyIOIIHUX YPOBHEH, KOTOpEIE, B CBOIO OYepenb, 00ECIEYMBAIOT IO-
CTYyI K KaHajiam W HTepHeTa CBOMM KJIHEHTAM — IIpoBaiimepaM OoJiee
HU3KOrO YDOBHS, JIOKAIBHBIM CETAM M OTAeJbHBIM IIOJIH30OBATENSAM.
HagésxnaocTes (yHRUMOHHpoBaHuA HWHTEepHeTa 00ECHEUYMBAETCA HAJM-
qpeM OOJBIIOTO KOJHYECTBA KAHAJIOB CBA3SH MEKIY BXONALIMMH B
HEero CceTaMH.

MHTEpHET ABNAETCA COBOKYMHOCTLIO CEeTer, MMEIOWMX PasnnyHylo reo-
rpacuyeckyio WU OpPraHn3aunoHHYI0 NPUHAONEXHOCTL. Y Kaxaohd u3
9TVX CeTel MOXEeT ObiTb Bnageneu, HO B LUEnom MHTEepHeT He npuHamn-
NEXUT HUKOMY.

Tak kak MHTEpHET He WMMEeeT eaMHOro BHELUHEro ynpaeneHusl, ero
HeNb3a eAWHOBPEMEHHO BbIKIIOYUTE LLENMKOM.

KoopawnupyeT passutue WHTepHeTa o0OWEeCTBEHHAs opraHusauus
Obwecteo MuTtepHeTta (Internet Society, ISOC).

3a KaKJIbIM KOMIBIOTEPHBIM y3J0M B HMHTepHeTe 3aKpemyéH IIo-
CTOAHHBIN anpec, HasbiBaembeld IP-agpecom. IP-agpeca monyuaimoT u
KOMIIBIOTEPHI HoJib3oBaTeseil cetu MHTEpHET, HO B OTJIMYHe OT ajpe-
COB VY3JIOBBIX KOMIIBIOTEPOB HX ajpeca AeHCTBYIOT JIMIIL BO BpeMs
TOAKJIOYEeHHUs TMOJBL30BATENA K CEeTH M W3MEHSIOTCA HPU KakJI0M HO-
BOM CeaHCe CBA3MU.

IP-anpec mpexpcraBiageTr coboil 32-0MTHBIN HMAeHTHDHUKATOP, HAIDPH-
mep: 01010101.10001110.00010011.00011110.
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Toukamu 32-6MTHAA IeOYKa pasjie/ieHa TOJBKO st Gonee ymob-
HOTO e¢ BOCHOPHATHS 4YeJOBEKOM, KOTOPOMY B OTJIHYHEe OT TeXHHYe-
CKHMX YCTPOMCTE TPYAHO padoTaTh C JJHHHEIMH IIOCJI€J0BATEIbHOCTH-
MH HyJgeit ¥ eaunHun. FMeHHO mosTOMY B OOJBIIHHCTBE CJIYYa€B MBI
HCIOJMB3yeM sanuch [P-azpeca B BHAe 4UeTHIPEX pPasJe/IEHHBIX TOYKAMU
JecATHYHEIX ymcen — or 0 mo 255 kaxgoe.

Hanpumep, gecATHYHAd 3anuch IpeACTAaBIeHHOIO BHIINIE aapeca
oymer umerhr BuA: 85.142.19.30.

HuTepHeT ABIAETCA CeThIO0 cerell, W cuctema IP-aapecanum y4u-
THIBAET BTY CTPYKTYpy. IP-azpec COCTOMT M3 IBYX dYacTei, ofHa u3
KOTOPBIX OIPEJeseT agpec CeTH, a BTOpas — aJpec caMOro yaja B
aToil ceru. Ilpm sToM AeneHme ajpeca HA YacTH OIpeAesdeTcsa Mac-
Koit — 32-0MTHBIM YHMCJOM, B ABOMUYHOM 3alMCH KOTOPOTO cHavdajia
CTOAT eNWHHUIBI, a ImoroM — Hyau. IlepBasa dyacte IP-azgpeca, cooT-
BETCTBYIOIAA E€IMHMUHBIM OHTAM MAaCKH, OTHOCHUTCA K azpecy CeTH.
Bropasa uacts IP-agpeca, cooTBeTcTBylOIIad HYJAeBbIM OHTaM MAacKH,
onpejieisieT UMCIOBOHM ajapec yaua B ceTH. Apec ceTH MNOJY4aeTcsd
B peayibTaTe NPUMEHEHHs NOopaspafHoi KoHbIOHKOUE K IP-aapecy
y3Jia W MackKe.

IIpumep 1. IIycrs IP-agpec ysna pasen 231.165.215.131, a ma-
cka pasHa 255.255.110.0. TpebGyeTcsa BBIACHUTL ajpec CeTH.

Yrober HaiiTH ajzpec ceru, npumeHuM K IP-agpecy ysna m macke
MOPaspALHYI0 KOHBIOHKIIHIO:

231.165.215.131
255.255.110. 0
74

BCOIOMHHMM, 4YTO JeCATHYHEBIA HOJL MOKeT OBITH IIPeACTABIEH Iie-
OYKOil W3 BOocbMHM HyJei, a 255,p = 11111111,.

Yro KacaeTcd OINEPAlMH KOHBIOHKIWU (JOTMYECKOr0 YMHOMKe-
HHs), TO IJIS Heé CIpaBelMuBBI ciaeayiolnue paBeHcTBa: A & 1 = A,
A&0=0, rne A — HeKoTOpas JiOTHYeCKAad NepeMeHHAasd.

Ha »ToM OCHOBAaHMH, IPOIYCTHB 3TAIl IIpeobpazoBaHUA ONEPAHJIOB
B IBOMYHYIO CHCTEMY CUHCJIEHHA, MOKEM 3aKJIOUYUTh:

1) pesyibTaToM MOPa3PAZHON KOHBIOHKIMHU JIOGOTO mesoro umcaa A
(or 0 mo 255,p) u umcna 255, Oyzer camo A;

2) pe3yIbTaTOM MOPAa3PAAHON KOHBIOHKIIMH JI060T0 Iejoro ymciaa A
(or 0 po 255;p) u uucma 0 Gyzer uymciao 0.

AN
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Takum obGpaszom:

231|.{165|. 215 .[131
255|./255(. 110 .[0O
231|.|165|. ? .|O

Jssi BHIONHEHUs MOPA3PALHON KOHBIOHKIMM yucen 215,, u
110,, mepeBeséM HX B JBOMYHYIO CHCTEMY CUHCJIEHHS.

BenmoMHUTE BOBMOMKHEIE CHOCOOBI IEPEBOJA IEJBIX JeCATHYHBIX
YHCceJ] BaM IIOMOTYT CHeAVIOIHe 3aIIHMCH.

216 107 | 58 | %6 | 48 | 'ei] W] 1
A LT e Y

215, = 11010111,

110,0 = 64 + 32 + 8 + 4 + 2 =1101110, = 01101110,.

BRINOJIHHM MOPaspAIHYI0 KOHBIOHKI[HIO:

11010111
01101110

01000110

Beimonaum mepeBon gBomyHoro yumenaa 01000110 B gecaTuunyio
CHCTEMY CYMCJICHHA:

[ Crenernu ocHoBauu#A (2)

/

6 5 43 210
1000110=1-25+1-2%2+1.2'=70.

3anuineM HMCKOMEIH azapec cerm: 231.165.70.0

Ipumep 2. Ina yana ¢ IP-agpecom 227.195.208.12 azpec ceru
paBen 227.195.192.0. Kakoii B 2TOM ciaydae MOKET OBITE Macka?

Tax kak agpec ceTH IOJy4YaeTcsa B pe3yJjibTaTe INPUMEHEHHS IIO-
paspAfHOH KOHBIOHKIWUK K IP-agpecy ysia W Macke, TO MBI MOKEM
3amHUCaTh:

AN

IP-ampec y3na: 227.195.208.12 227.195.208.12
Macka: & xxx. xXX. XXX, XXX & 255.255.xxx.0

Anpec ceTn: 227.195.192.0 227.195.192.0

Msr Bumgum, uto 1-ii m 2-fi 6aliTEl MacKHM — eIUHWYHBIE, a 4-i
Gaiir — HymeBoii. Bygem «peKoHCTpyupoBaTh» 3-# 6aiiT MACKH.

208,, = 11010000, 192,, = 11000000,.
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Ecnmu 3-#1 0aliT MacKH IIPeJCTABHTHL B BHIAE XXXXXXXXg, TO MOMX-
HO 3alucaThb:
11010000
XXxXXLXTXEX

11000000
Ilepsasi, BTOpPasg M 4YeTBEPTas cjeBa IU(PBI, IpUHALJIEMAIHNe pac-

cMarpuBaeMoMy GalTy MAacKH, ONpPEeNeldlTcsa OMHO3HAYHO H PAaBHEI
coorBeTcTBeHHO 1, 1 m O:

11010000

1x0xxxx

11000000
W3 Toro, 4uro Macka — 32-6MTHOE YMCIO, B JBOMYHOH 3amuCH
KOTOPOTO CHAYaJa CTOAT eIWHHUIILI, a IOTOM — HYJH, cjaejayeT, 4TO

TocJe HyJd, CTOALIEro Ha YeTBEPTOM MeCTe, MOTYT CJAeLOBATBH TOJBKO
HYJIH:

11010000

11x00000

11000000

Tak xax 0 & x =0 npu mobom X, TO IS TpeThero 0aiiTa MacKu
BO3MOKHBI [[BA BapHaHTAa:
1) 11000000, = 192,,, Bca macka: 255.255.192.0;
2) 11100000, = 224,,, Bca macka: 255.255.224.0.

Mbl paccMOTpenu CTPYKTypy agpeca no Tak HasbiBaemMoMmy npo- Q
Tokony IPv4, cornacHo kotopomy IP-agpec wumeer anuHy 32 6Guta.
Takux appecoB gocTatodHo MHoro — Gonee 4 munnuapnos
(2%2 - 1 = 4 294 967 295).

Mo paHHbIM MexayHapoOoHOoro Ccol3a 2NeKTPOCBA3M (Npecc-penns
26 mas 2015 ropa) npu Hacenexwun 3emnm B 7,2 Muanvapha 4enoBek
3,2 MUNAMapaa M3 HUX SBASIOTCH Nosib3oBatensmu WHTepHeTta. 310 ro-
BOPUT O TOM, 4TO 3anac 4eTbipéxGaiToBbLIX anpecoB Yxe @akTnyHecku
ncyepnaH.

B cesiau ¢ aTuMm paspabortaH npotokos IPvB, cornmacHo kotopomy IP-
aapec umeet pnivHy 128 6ut. Bo3amoxHOE NPOCTPaHCTBO aapecos npu
3TOM CTOJIb OFPOMHO, 4TO MoxeT obecneunte 300 munnvoHos IP-anpe-
COB Ha Kaxaoro xutens 3emnu!

CornacHo npoTokony IPv6, agpec npeactasnser coboi Lenouky v3
128 Hyneit u eaMHul, pasgenéHHylo Ha obnactu no 16 6ut. Hanpumep:
0010000111011010.0000000011010011.0000000000000000.000000000000
0000.0000001010101010.0000000011111111.1111111000101000. 10011100010

11010.
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Kaxpas 16-paspspHas obnacTb OBOMYHOro koma npeobpasyercs B
LWeCTHaaLuaTepuyHblidi Kog, (BCnomMHuTe «BbICTpLIA» nepeson Uenbix ABO-
M4YHBIX 4YUCEen B LUECTHAAUATEPUYHYID CUCTEMY CYMCIEHUSA C MOMOLLBID
TeTpaa). lonyyeHHble rpynnbl M3 4Y4eTLIPEX LWECTHaAUuATepPUYHbIX Ludp
paspensioTca apoetodnsamn. LllectHapuarepuyHas 3anucb PaccMOTpeH-
HOro Bbile agpeca OyaeT MMeTb BUA:

21DA:00D3:0000:0000:02AA:00FF:FE28:9C5A.

Ecnn opna wnu Gonee rpynn nogopsn pasHel 0000, TO OHM MOryT
ObITb OMyLEHbl U 3aMeHeHbl Ha OBOMHOE ABOETOYME:

21DA:00D3::02AA:00FF:FE28:9C5A.
3anuce aapeca B HOBOM CTaHAApTe Takke MOXHO MpeacTaBuTb BOCh-

MbIO LENbIMKU OECATUYHLIMU Yucnamu B auanasoHe ot 0 go 65 535 kax-
hoe, pasfnenéHHbIMK OBOETO4YUEM.

Hapany c¢ nudposeimu [P-anpecamu B WHTepHeTe meiicTBYIOT 6O-
Jiee ynoOHBlEe M NOHATHBIE AJIA MOJb30BaTeseil CHMBOJBHEIE ajpeca.

Hanpumep, IP-azpecy 87.242.99.97 cooTBeTCTBYeT CHMBOJIBLHBIH
agpec metodist.lbz.ru. B oramume oT YHCIOBOrO 3TOT CHMBOJBLHBIH
ajpec TOBOPUT NOJIb30BATENI0 O €ro NPHUHAJIEKHOCTH POCCHHACKOMY
CerMeHTy ceTH (ru); BO3MOKHO, HEKOTODbIe I0Jb30BATETH Y3HAIOT
B HéM ajpec usgarensctBa « BUHOM. JlaGoparopusi snanmii» (lbz) m
IOWMYT, YTO pedb HAET O MeTOAMYeCKOoil Mopnep:kke ydeGHOro Ipo-
mecca (metodist).

Anpec, npeactasnaoWmMil co60ii CUMBOMBLHYIO CTPOKY, COCTABNEHHYIO U3
pasfenéHHbIX ToYkaMu CNOB MAWM UX COKPALLEHWIA, HA3bIBAETCH AOMEH-
HbIM UMEHeMm.

IlomeHHEIe MMeHa MMeIOT cepBepbl MHTepHeTa. Kaskaprii KoMmbio-
Tep, HojKJiouaeMerii ¥ Murepuery, moayuaer IP-azpec, HO IpH 5TOM
OH MOMeT He MMeTh JOMEHHOTO MMeHH.

Cucrema nomensbix umMén DNS (Domain Name System) umeer
APEBOBHIHYIO CTPYKTYDPY. ¥Y3Jbl 9TOH CTPYKTYDBHI Ha3bIBAIOTCH IOMe-
HaMH.

Aomén (o1 dp. dominion — obnacts) — y3en B OepeBe MMEH, BMECTe
CO BCEMM MOAYUHEHHBLIMW MY Y3Nnamu, UHa4Ye roBOpPs, 3TO MMEHOBAaHHas
BETBb MNM NOAOEPEBO B AEpeEBE WUMEH.

YacTe ZOMEHHOI'0O MMEHH, 3allMCAHHAA IOCJe TOCHeTHell TOUKH,
ABJIAETCA JNOMEHOM BepXHero YpoBHA. J[OMEHBI BepPXHEro YpPOBHA
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onpejieleHBl MexIYHAPOAHBIM coriamesneM. OHu aensTcs Ha aABa

BHIA:

1) agMuEHCTpaTHBHBIE (110 THUIYy OPraHU3alluM), HANPUMEP: OV, edu,
org, com;

2) reorpaduyecKkue, Hampumep: ru, by, cy, uk.

BiagenblleM AoMeHa MOMKeT OBITH CTpaHa, PEerHOH, OPraHH3anuA
MJIN OTHeabHBLIH udemoBek. OObIYHBINA IOJB30BATENE HE MOXKET 3ape-
r'MCTPUPOBATHL JAOMEH BEPXHEro ypOBHS, HO MOXeT 3aperucTpupoBaTh
IOMeH, HAaIpHMep, BTOPOro WM TpeThero ypoBHA. Kaxabii moMeH
JI060T0 YPOBHS MOYKET COJAEPIKATH MHOMKECTBO IOAUYMHEHHBIX HOMEHOB.

CTpyKTypa JOMEHHOTO MMEHHM OTPaskaeT MOPAJOK CIeN0BAHUA y3-
JIOB B MepapXuu: AOMEHHOe MM UMTAETCs CJIeBa HAIpPaBO OT NOMEHOB
HHSIIero ypoBHA K JOMEHAM BEHICIIEro ypOBHsf. em «BbIIIe» yYPOBEHb
IOMeHa, TeM IIpaBee OH 3alHCBIBAETCA B MMEHU.

[ns npeobpasoBaHus AOMEHHOro vMeHw B IP-agpec v HaoBopoT cny-
KUT pacnpepengvHas 6asa padHbix DNS, ¢yHkUMOHMPYOLLAs Ha OC-
HoBe wepapxun DNS-cepeepoB, Kaxblii U3 KOTOPbIX ABMAETCA «Oep-
warenem» HEeKOTOpPOW OOMEHHOM 30HLI M OTBEYaEeT Ha Kacawwmecs eé
aanpockl. Kaxabiii cepsep, oOTBevalowuii 3a [OMEHHYI 30HYy, MOXeT
[enerMpoearte OTBETCTBEHHOCTL 33 HEKOTOPYlo 4acTe AOMEeHa ApyroMy
cepeepy, YTO MO3BONAET BO3MOXWTb OTBETCTBEHHOCTL 33 aKTyaslbHOCTb
uHdOPMaLMM Ha CepBEPBI Pa3NYHbIX OpraHwaauuil (nopeir), oTee4ato-
WX TONbKO 33 «CBOK 4acTb» AOMEHHOTO UMEHW.

14.5. WUcTopua nosIBNEeHUs W pPasBUTUA
KOMMBIOTEPHbIX CeTewn

Ucropusi MOSABIEHUA MU PasBUTUSA KOMIBIOTEPHBIX cereil TecHO
CBA3aHA C PA3BHTHEM BLIYMCJIMUTEJBHON TEXHHKH H KOMMYHHUKAIIAI.
B Heil MOKHO BBIJEJIHUTH HECKOJIBKO STAIIOB.

¢ 1950-1960 rr. KomnpioTephl NPEACTABIAIOT €000 TI'POMO3TKHE
ycTpoiicTBa, Tpebyiomiue IJIUTEJbHOTO0 BpeMeHH A 00paboTKH
naGopManuu. CosgailoTca OT[ebHbIE TEPMHHAJIBI C co0CTBEHHBIMU
yeTpoiicTBaM# BBOJA-BHIBOJA, HANPAMYIO paboraloiiue ¢ 00IUM

KommbioTepoM (Mmaitadpeiimom). TepmuHaIbl, PUHIECKH yIajeH-

HBIe OT MaiiH(pe#imMa, — MepBBIil mpoobpas KOMIIBIOTEDHOI CeTH.

s 1960-1970 rr. PaspabareiBaloTcAd TeXHHYECKHEe INPHUHIHWIIBI KOM-
nepioTepHoit cetu. B 1969 r. mosBiaserca ARPANET — mnepsas
riobambHAs CeTh HEeBOEHHOIO HasHA4YeHWs, 00belMHAIOLAH cyIep-

KOMIIBIOTEPHl HECKOJIbKHMX HAy4YHO-HCCJIeAOBATENbCKHX IEeHTPOB

CIIIA, wmcHoJb3yolnaa AJsA MepefadH JaHHBIX TeaedOHHbIE CeTH.
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1970-1980 rr. ITosiBnsitoTcsa GoNblMe WHTErPATbHBIE CXEMBI, mep-
BBle MUHHM-KOMIBIOTEDEI, IIePBBIe HECTAHAADPTHEIE, HACTDPAHMBAEMEIE
BPYYHYIO JIOKajJbHble ceTH. [IOABIAIOTCHA IIepBLIE CETeBHLIE CTAH-
naprel. Haunnaer GyHKIHOHMPOBATHL 3JIEKTDOHHAA IIOYTA.
1980-1990 rr. Cosgaiorcs NepCOHANbHBIE KOMIIBIOTEDEI. ITpunnu-
maerca npororon TCP/IP, BBomuTca cucTeMa DOMEHHBIX WMEH
DNS. IloasBnserca WHTepHeT B BuAE, OIHM3KOM K COBPEMEeHHO-
my. llosBasrorca cra#fapTHble TeXHOJNOTHH JIOKANBHBIX ceTeil
(Ethernet — 1980 r., Token Ring, FDDI — 1985 r.). Hauwmna-
erca KoMMepYecKoe mcnoab3oBaHue WurepHera.

1990-2000 rr. IloABiAIOTCA NEepBbIe HHTEPHET-CANTEHL. HuTepuer
00belNHALT JIOKAJbHEIE CETM M CTAHOBHTCH CPEJCTBOM MACCOBO
KOMMyHUKanuu. TesierexHONIOrHHM (TeIEMOCTHI, BUAEOKOH(epeH-
UHY) BCTPAMBAIOTCHA B TIOGANBHYIO CETh.

2000-2010 rr. ITpousBoAUTCS MACCOBOE IOAKJIIOUEHME OTJIEJIBHBIX
HoNb30BaTe e M JOKanbHBEIX ceTell kK MuTteprery. Mcmoabayores
OecrnpoBOJIHBIE CETH, PE3KO CHHIKAETCS CTOMMOCTD nepemauy enu-
HUNbI uHQpopmanuu. Hoctyn K cerm HHTepHeT M SJIEKTPOHHOH
no4Te BCTpauMBaeTcd B MOOHIbHBEIE Tesedonsl. Cosnaiorcs u 1mo-
JIy4arT IIHMPOKOE paclpocTpaHeHWe CeTeBBIe CPEeJCTBA MACCOBOI
HH(OpPMAIUK, WHTePHET-MArasduHbl, IHU(POBBIE oubnmnorexu, au-
CTaHIIMOHHOe 00pa3oBaHHE, COIMAIBLHEIE CETH.

2010-2015 rr. AKTHEHO DPA3BOPAYMBAIOTCA OUMPOBLIE YCIYTH HA-
CeJIEHHUIO, co3maioTcs obauHble Pecypehl W AEHCTBYIOIIHE Ha WX
OCHOBe MOOMJIbHBIE CEPBHCHI, Pa3BOPAYMBAETCH TJIODAMBLHAH CEThb
OHJIaWH-00y4YeHus.

CAMOE TIJIABHOE

Komnsorepuasa cets — 370 rpynna (aBa u GoJjiee) KOMIILIOTEPOB,

COeIHHEHHBIX KaHAJIaMW nepegadyn JaHHBIX, OﬁeCHB‘IHB&IOH.KaH:

OBICTPLIH OOMEH NDAHHBIMM MeMKIY OTAeILHBIMH KOMIIBIOTEPAMHU
CeTH;

COBMECTHOE HCIO/Jb30BAHHWE BBIYHCIHTEIBHBIX DECYPCOB M BHEII-
HUX (mepudepuiHBIX) YCTPOICTE;

COBMECTHOe WCIIOJIb30BAHME MPOrpaMMHOro obecneyeHus # 06a3
JaHHBIX;

COBMECTHYIO DaboTy IOJb30BaTeNeH HAX HEeKOTODHEIM 3aJaHueM
MM TIPOEKTOM;

BO3MOKHOCTh YAAJIEHHOTO YIIPABIEHUA KOMIIBIOTEDAMH.

B saBucmmocTH OT BBINOJHAEMEIX B ceTH (YHKIHI pasimuaior

KOMIIBIOTEPEI-CEPBEPEI U KOMIOBIOTEPBI-KJIHMEHTHI.




OCHOBbI MNOCTPOEHUS KOMMNbIOTEPHbIX CETEeNn

KomMmpioTepHble CETH MOTYT OLITh KJIACCH(DUIIMPOBAHEI IO PA3HBIM
OCHOBAHUAM: IO TEPPUTOPHAJIBHON pPACIpPOCTPAHEHHOCTH, IO apXu-
TeKType, N0 CKOPOCTH Iepejadyd JaHHBIX, [10 HasHAYEHMIO, IO TUIY
cpenbl Iepefadyd NAaHHBIX H AD.

O0befHEHNEe KOMIIBIOTEDOB B CEeTh OCYILECTBIIAETCH € HCIOIb30-
BaHMeM KAaHAJIOB Iepejauyd AAaHHBIX — Cpeabl llepefatid JAaHHBIX M
obopynosanusi, obecleunBalONIero mnepejavyy AaHHBIX B ATOH cpee.

AnmnapaTHEIE KOMIIOHEHTHI KOMIBIOTEDHBIX CeTeil — 2TO CeTeBble
ajanTepel, NOBTOPHUTENIH, KOHIEHTPATOPBI, KOMMYTATOPBI, MOCTEI,
MapIIpPYTH3ATOPbI, LISl U Apyroe o6opyJOBaHHE.

Jlns opraEmsanuu o6GMeHa MAaHHBIMHM MeXAY KOMIIBIOTEpaMM CeTH
MCTIONB3YIOTCA CeTeBble KOMIIOHEHThI OIepDAIlMOHHOW CHCTeMBI, CJIy-
skebHBle W IPUKIALHBIE NPOTPAMMEI.

CeTeBoil MPOTOKOI — 3TO COBOKYNHOCTh 0coOBLIX CcOrJIalleHui, a
TaKke TeXHWUYECKHX IIPOIeAyp, KOTOpble PeryaupyioT HOPAAOK K CIO-
co6 OCYyIIEeCTBJIEHUS CBA3H MEM/]y KOMIBIOTEPaMH, 00BeIMHEHHBIMHI
B ceTh. BOJBIIMHCTBO COBPEMEHHLIX KOMIIBIOTEDHBIX CeTE€H OCYIIeCTB-
JsileT mepemady AAHHBIX HA OCHOBE CTeKa (nabopa) TPOTOKOJIOB IOJ
Haspanuem TCP/IP (amra. Transmission Control Protocol/Internet
Protocol — TpoTOKOJ YIpPaBIeHUA nepejadeii/MeKCeTeBOM IIPOTOKOI).

JlokanbHAS CeTh — 9TO CeTh, COCTOAINAA M3 OJMBKO PACIOJIOMEeH-
HBIX KOMIIBIOTEDOB, 4Yallle BCEero HaXOAAIHUXCA B onHOIl KOMHaTe, B
ONHOM MM HECKOJIBKHX OJIM3KO DACIIOJIOKEeHHBIX 3AaHHUAX.

Tomosorug — 9T0 KOH(MHTYypamus CeTH, crmocod COeIuMHeHHs eé
pJIEMEHTOB APYr ¢ ApYyroM. B Hacrosinee BpeMsa CaMBIM DAacipo-
CTPaHEHHBIM CIOCOOOM IMOCTPOEHHA KOMIBIOTEPHBIX cereil ABIAETCH
IPeBOBUIHAA TOIOJOTHS.

Bes3yCloBHBIM I[PEeHMYIIIeCTBOM JIOKAJIBHOHM CceTH HABJAeTCA BO3-
MOKHOCTL ITONKJIIOUEHHA K rIo0ajJbHOM CETH BCeX KOMIBIOTEPOB He-
pes OAUH M3 HUX, HMEIOIUi B Heé BBIXOI.

TnobajbHAasg ceTb — 3TO CeTh, OpeJHas3HAUYeHHad JIT obbeguHe-
HUs OOJIBIIONO YHCJA OTAEJBHBIX KOMIIBIOTEPOB H JIOKAJBHBIX cereii,
pacmoJIO:KEeHHBIX Ha 3HAYUTEJIBHOM Y/aJIeHUH (COTHH M ThICAYHN KH-
JoMeTpoB) APYT or Apyra. VHTepHeT — 3TO II00atbHAA KOMIIBIOTED-
Hasg ceTh, B KOTOPOW MHOTOYHCJEeHHBIe HAYYHBIE, KOPIOPATHBHEIE,
rocyZapcTeeHHBIE M ApPYrHe ceTH, a TaKye INePCOHAJIBHBIE KOMIIBIO-
Tepbl OTAeNbHBEIX IOJb30BaTENeH COeJMHEHBI MEeXAY coboil KaHalaMu
mepemayy NAaHHBIX.

Kasxaeril KOMIBIOTED, [OAKIIYaeMBIH K HuTepHeTy, IOIy4YaeTr
CBOH YHMKAMLHBIA 32-OHTHBEIN HAEHTHDHUKATOD, maseiBaemern [P-agpe-
coM.

207
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Hapsany ¢ nudposriMu IP-agpecamu B Hureprere peiicreyior Go-
Jiee yaoOHbIe M HOHATHBIE AJA TOJB30BATENEH CHMBOJIBHBIE anpeca,
Ha3blBaeMble NOMEHHBIMH uMMeHaMu. Cucrema mTOoMeHHBIX MMEH DNS
(Domain Name System) umeeT ApeBOBHAHYIO CTPYKTYPY. YB3Jbl 3TOi
CTPYKTYPBI HA3LIBAIOTCH JOMEHAMH.

Bonpocbl u 3apaHus

1. Yro Takoe KoMmmbioTepHas ceTb? Kakue BOZMOMKHOCTH OHa IIpe-
JocraBasger?

2. Kakne (YHKNMHM BEIIOJTHIET KOMIILIOTEp-cepBep B cetu? Kaxoi
KOMIIBIOTED HAa3bIBAIOT KJIMEHTOM?

3. ITo KaKMM OCHOBAHMAM MOKHO KJaCCHMHUINPOBATE KOMIILIOTEp-
HbBIE ceTu?

4. Kakymo ceTh Ha3EIBAIOT OAHOpaHTOBOMH? YTOo mpexscraBiser coboii

CeThk C BBIAEJIEHHBIM cepBepoM?

HazoBure BHpE KOMIBIOTEPHBIX CeTel 110 TeppUTOPHAIBHON

pPacrupocTpaHEHHOCTH.

Kpome LAN 1 WAN 1o TEePPHTOPUATBLHOH DACIPOCTPaHEHHOCTH

BBIENAIOT TakiKe ceTd BAN, PAN, CAN u MAN. Haiigure B

AOHMONMHMUTENBHBIX HCTOYHHKAX HHMOPMAUuio 06 JTHX CceTax u

IOATOTOBBTE O HUX KpaTKOe coobmieHue.

Kakwe cpexbl mnepemaum mammbix MOI'yT HCHOJIL30BATHCA B

KoMIbIOTepHBIX ceTAx? IlpuBeaure npumepsl.

A 8. BrlAcHHUTE, KAKOBBHI MAKCHMAJBHBIE CKOPOCTb M DAaCCTOSHHE IIe-
Pellaun JaHHBIX, obecrmeuMBaeMble B GECIPOBOAHOH ceTH Wi-Fi.

Hcnoneayiite HonOTHUTENBHBIE UCTOYHHKHR uHOOPMALIWH.

Kaxme anmapaTHble KOMIIOHEHTSHI KOMIBIOTEPHREIX ceTel BaM wu3-

BECTHBI?

Hafizure B IONOTHHUTENBHBIX HCTOYHHKAX uHboOpManHuo 0 QyHK-

OHAX, BHEIIHEM BHIE H XaPAKTEPUCTHUKAX CETEBBIX ajanTepos,

TIOBTOpUTE/IEH, KOHIIEHTPATOPOB, KOMMYTATOPOB, MOCTOB H Mapir-

pyTusatopoB. IIpeacraBbre HalifeHHYIO uH(opmanuo B dopme

IIpe3eHTAI[HH.

o 11. MyseIkanbELIH (GparMedT GLIT 3aNMCAH B dopmaTte crepeo (AByX-
KaHaJbHAA B3allMCh), 3aTeM OULM(pPOBAH W COXpaHéH B BHje (aii-
1a 0e3 HMCHOJIL30BAHHMA CIKATUS TAHHbBIX. Honyuusmuiica daiin
ObLT Tepesam B roposg A mo KaHany ceBAs3H 3a 60 cexymp. Ba-
TEM TOT K€ MYSBIKQJIbHBIH ()parMeHT GBI IOBTOPHO 3ammMcaH B
(bopmare MOHO u onmmdpoBaH c paspemienueM B 2 pasa BBIIIE H
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OCHOBbI NOCTPOEHNSA KOMIMbIOTEPHbIX CeTen
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yacTOTON AMCKPETH3AIlMM B 2 pasa MeHbIIe, YyeM B IepBhIi pas.
CixkaTHe [aHHBIX He IPOM3BOAMJIOCH. IloJydeHHBIH (aiin ObLI
nepenas B ropog B. IlponyckHas cmoco0HOCTH KaHajla CBA3H C
ropotom B B 3 pasa HmKe, yeM KaHajla CBA3H C TOPOAOM A,
CKOJIbKO CeKVHJ IJIHIack Tepefadya daiina B ropox B?

Kaxoe mporpaMMHoe obecrieyeHHe HCIOJb3YIOT B KOMIBIOTEPHBIX
cersx? B u4éM CyTh KIHMeHT-CepBEPHOTO IIPOIPaMMHOr0O obecmede-
HUAAT

Yro mnpencTaBiafoT cobol ceTeBble nporokoabl? oA dero oHm
HYKHBI?

Ha oczoBe Kakoro creka (Habopa) IPOTOKOJOB OCYIIECTBJIAETCH
mepefaya JaHHBIX B COBPeMeHHBIX ceTax? HasosuTe ero cocras-
JIAIONIME W ONUIIWATe UX (QYHKIHH.

Kakas ceThb Has3bIBAETCH JIOKAJIBHOM?

Yo Takoe tomosorus ceru? Kaxme OBIBAIOT TOIIOJOTHH JIO-
kanpHO cern? Kakada Tomosorus sABIsercs Haubojee pacnpo-
CTpaHEHHOH B Hallle BpeMs?

WccuenyiiTe N0KaJAbHYIO ceTh KaOWHeTa MH(QOPMATHKH B Barei
mKoJe. DTa ceTh OAHODPAHIOBAf MJM C BHJEJIEHHBIM cepBepoM?
Kakaa y Heé rtomosorms? Kak opraHu3oBaHO TOAKJIOUEHHE K
ceru WuTepuer?

Kakue ceTHM HA3BIBAIOTCH IVIOOGATBHBIME?

Yro Takoe MuHTepHET?

CocraBbre «Tom-10» crpaH mo uwmcay nojaszoBareneil WMurepHe-
ra. Kak BBl MOKeTe OOBACHUTH NOJYyYEHHBIE DPE3YJIbTATHI?

Yro npeacraBiser coboii IP-agpec B cTaHZapTe IPv4? Ilouemy
Kaskgoe w3 (PUIypHPYIOIIUX B HEM HYeTHIPEX NECATHYHBIX UHCeN
saxJoueHo B auanasone ot 0 go 2557

Boccragosure IP-agpec mo ero (pparmeHram:

2.132 20 .82 2.19

Yemy paBeH aapec ceru, ecam IP-agpec ysna  paBeH
211.64.254.139, a macka paeHa 255.255.240.0?

Ina yasma c¢ IP-agpecom 117.191.84.37 azapec ceTu DpaBeH
117.191.80.0. Kakoit B aTOM ciayuae MOKeT ObITb Macka?

Yro maseiBaeTcsd AOMeHHBIM umeneM? IIpuBeauTe TPHUMEpPHI J0-
MEHHBIX HWMEH.

HazoBuTe BHAB W IpPHUBEIUTE MIpPUMepbl JOMEHOB BepPXHEro
VPOBHA.

Qd
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27. OobsacHuTe HasHaueHHe DNS-cepBepos.
28. KakoBel OCHOBHBIE BeXHM B HCTODUH IOABAEHHA M PasBUTHA
KOoMObIOTepHBIX cereit? IloAroToBbTe HmpeseHTAIUI0 HA ATy TeMY.

29. Haiijure B JONMOJHUTENbHBIX MCTOUHHKAX HH(MOPMAIHIO W IIOJ-
roroBbTe HeboOJbIIOE coobmieHMe 0 Becemupuom aue METepHeTa.

>3

§ 15
Cnyx06bl UHTEepHeTa

WuTepHeT HMrpaeT BajKHYI0 POJIb B KH3HH COBPEMEHHOTO UeJIOBe-

Ka, SBIAACH:

1) cpeacTBOM jocTyna K ob6muM MHGDODMAIHOHHEIM DECYPCAM;

2) cpefCTBOM KOMMYHHKanuu (OOIIEHHA) MeXAY VAAJISHHBIME IIOJb-
30BATEJISIMH.

Bnaropapa WarepHery, craBmieMy B Hame BpeMs MOOGHJIbHBIM,
10JIb30BaTeNb, rje OBl OH HM HaXOAuWJiCs, BCErJa HMMeeT NOCTYI K
BayKHBIM [JOKYMEHTaM, II0YTe, MOXKET IOJYyYHTh WHMOOPMAIIHIO IO JIIO-
oMy HHTepecyIoIeMy ero BOIIPOCY.

0 Cpenctea obecneyeHus onpenendHHbLIX yCayr OAs Nofb3oBarteneil cetu
WMHTepHeT npuHaTo HasbiBaTe cnyxBGamu (cepeucamu).

HAna xaxnol ciay:x6ei HTepHeTa cymiecTByeT CBOsA nporpaMmma-
CepBep, KJIMeHTCKas IPOrpaMMa U CBOM IIPDOTOKOJI, OOecneuyrBAaIOIIIil
B3aMMO/JI€ICTEME IPOTPAMMBI-KJIHMEHTA ¢ cepBepoM. BocmoabsoBaThes
KaKoi-1nbo cay:x6oit MHTEpHETa MOKHO TOJBLKO B TOM CJIyYae, eciau
Ha KOMIEBIOTeDe YCTAHOBJIEHO COOTBETCTBYIOIIEe IIPOrpamMMHOe obeclie-
yeHHe (KJIHeHTCKas mporpaMmma).

15.1. UndpopmauunoHHbie cnyXxObl

HNndopmanuonnbie cay:x6bl NPeIOCTABIAIOT IOJH30BATEIAM BO3-
MOXHOCTE JOCTYyIIda K PasHOoOOpasHEIM HH(MOPMALMOHHBIM pecypcam
(daitnam, noxymeHnTam), xpamamumca B MHTepHeTe.

OcHoBHEIMM MHGOPMAUWOHHBIME caykbamMu MHTepHeTa ABIAIOTCA
Bcemupnas mnaytuHa, ciay:xba mepenaum daiinos, cay:xba daitnoob-
MEeHHHKOB.

Bcemupnas mayruma (anrin. World Wide Web, WWW) mpex-
CTaBlAeT cO0O¥ pacmpeile/IéHHYIO 110 BCEMY MHUPY MH(DOPMAIHOHHYIO




Cnyx06bl UHTEepHeTa

CHCTEMY, COCTOAIIYIO M3 MHIJIIAAPAOB B3aMMOCBABAHHBIX 3JIEKTPOHHBIX
MOKYMEHTOB — Beb-cTpaHMIIL.

Kasxaerit pecypc (cTpaHuma, HOKYMeHT, Gain) B UHTepHeTEe MMe-
et cBoii yHukanbHBI azpec wiam URL (anri. Universal Resource
Locator — yHWBepcalbHEIH yKasaTelb PecypCcoOB).

Anpec moxymenra B HutepHere (URL) cocrouT H3 CaeAyOIIHX
yacTem:

1) HasBaHMe NPOTOKOJA CO 3HAKaMH :// B KOHIle HA3BaHHA;
2) Z0MeHHOe MMs CEpPBepa CO 3HAKOM / B KOHIle MMEHH;
3) monHoe uMsaA Gailra Ha cepsepe, I/jle OH HaXOAWUTCH.

Hanpumep:

http://www.etudes.ru/data/mode|s/sumofsquares/03.jpg

npo*rE)Kon ap.;;ec umsa cb'aﬁna
cepBepa

Emé oxHoil MHGMOPMAINMOHHOH cIy:00il ABIAeTCH cayxba mepena-
qu ailoB, IPeJOCTABIAIONIAA MOIL30BATEIAM YCJIYrd IO XPAaHEHHUIO
1 OBecHeyeHMIO AOCTYIA K GOJBIIOMY KojudecTBY (DailloB: cHCTEM-
HOMY ¥ TIPUKJAZHOMY IPOTPAMMHOMY OOeCIleueHHIO, IJIEKTPOHHBIM
KHUTAM, My3bIKe, BUZeo ® T. 1. Ilepemada (pailyioB OCYIIECTBJISETCH IIO
nporokoxy FTP (amri. File Transfer Protocol — mpoTOKOJI Iepexadu
daiisioB), UMEeHeM KOTOPOro Ha3BaHa U caMa cay:x0a.

FTP-cepBep — mporpaMma, II03BOJISIONAA XPAHHUTH (haitiel U me-
pemaBaTh ux mo mporokoany FTP.

FTP-KameHT — IporpaMma, II03BOJAIOMIAA TOAKIYIATECA K
yaanéaaomy FTP-cepBepy M IOJIy4aTh/IepefaBaTh daiiael Mo IIPO-
tokosy FTP. CymecTByeT MHOeCTBO OeCIIATHBIX U IJIATHBIX FTP-
KJIMeHTOB. BCTPOEHHBIMH BO3MOXXHOCTAMU /I PabOThl IO IPOTOKOIY
FTP o6inamaioT Gpaysepbl, MeHeA:xephl (PailyioB M HEKOTODbIE ApyTHe
TIpOTpPaMMBEI.

Ha cepeepax cayx0b1 FTP xpanarca FTP-apxusbel — GoJsbIIve
XOPOIIO CTPYKTYPHPOBAHHBIE KOJIEKIIHH 00BeIMHEHHBIX 00Ieil TeMa-
THKOH (aiiyioB. Cpeiu HUX MOXKHO BBIIETHTH: 1) KOMMepuecKHe cep-
Bephbl U cepBepbl OIPAHMYEHHOI'0 JOCTYIIa, KOTOpPbIe JOCTYIHBI TOJBKO
[JISi 3aperHCTPUPOBAHHBIX IIOJIb30BaTeseH; 2) cepBepbl € OTEPBLITHIM
JOCTYIOM JJIA BCeX KeNalolinX.

Ecau BRI XOTHTE HOZelIuThcA (paitnaMu (Hampumep, (doTorpadus-
MH, CAeJIAaHHBIMH BO BpeMs JeTHero OTABIXA) CO CBOMMHU JAPY3bAMH,
TO MOIKHO BOCIIONB30BATHCS (haillooOMeHHHKOM — CIy:»K00#, mpeno-
CTABJIAONIEl MOJb30BATENI0 MECTO IOJ ero (aiabl u KPYTIIOCYTOUHBIH
JOCTYII K HHMM, Kak IPaBWjiO, [0 IPOTOKOJIY http. 3arpysus cBoH
(aitnnr Ha cepBep (ailnoo6GMeHHMKA, BBl IOJYYHUTe CCHUIKY, KOTOPYIO
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CMOXKeTe IlepeciaTh KOMY-TO KOHKDETHO MM ONyOJIMKOBATEH AJA IITH-
POKOro Kpyra JIHII.

B mocnennee Bpems Bcé GosbIIVIO HONYJIAPHOCTH Cpegu II0JIb30-
BaTesJell npuobperaoT o6aayHble XPaHWIMINA NaHHEIX (aHri. cloud
storage). C Touku 3peHHs HOIb30BaTeNA NAHHBIE XPAHATCHA H oOpaba-
TBIBAIOTCA HA OJHOM OOJIBIIOM BHDTYAJILHOM CepBepe, B TAK HAa3LIBa-
eMoM «obJyiake», KOTOpoe QU3NUYECKH IpeACTaBISeT coboii MHOrodmc-
JIeHHBIE CepBephl, YJaJEéHHBIE JPYr OT APyra reorpad®u4ecky, BILIOTH
[0 PACIIOJIOMKEHHUA Ha DPasHBIX KOHTHHEHTaX.

15.2. KoMMyHMKauMOHHBbIE cnyX6bi

K OCHOBHEIM KOMMYHHKAIIMOHHBIM CIYK6aM OTHOCATCH 3JIEKTDOH-
HadA no4ra, ¢opym, uart, IP-remedonus.

dnexTpoHHas moura — e-mail (or amri. electronic mail) — omHa
H3 CaMbIX II€PBBIX KOMMYHHMKAIMOHHBIX cay:x0 WMHTepHera. Oma mpe-
AOCTaBJIACT BO3MOXHOCTH IepenaBaThb JIEKTPOHHEBIE IMHCHBMA (TERCTO'
BBEIE€ COOOINEHNs M NPHUKPEIIEHHBIE K HUM (haiinel) oT moaB3OBaTEsIA-
OTIIpaBuUTENA OOHOMY HJIHA rpyinie ajgpecaToB.

ITouToBBIfl KJIMEHT — mporpamma, OoMOramwIiad COCTABIATE U
IIOCBELIATE DJIEeKTPOHHEIE COOOIIEHUA, HMOJNYYATE H oTobpakaTh NMUCbBMAa
Ha KOMIBIOTEDE MOJbL30BATEJIH.

ITouroBslit cepsep — mporpamma, nepechLIaONIasg coo0IIeHnA M3
[DOYTOBBIX AMUKOB HA JAPYrue cepBephl MJIM HA KOMIOBIOTED IIOJIB30-
BaTeJsl IO 3alpoCy ero IOYTOBOTO KjaueHTa. Ha mouroBoM ceppepe
CO3JAIOT IIOYTOBRIE AINMKY A IIOJb30BATENEH € OIpemeléHHBIM HMe-
HEM M IapoJieM AJaA AocTyma. AApec dJIeKTPOHHOM IIOYTHI MMeeT BH:

<HMs_l0ab30BaTens1>@<uMsA_cepBepa>

ITouroBaa caymxba ocHOBaHA Ha CJIEAYIOIIHX IPOTOKOIAX:

* SMTP (amrxn. Simple Mail Transfer Protocol — IPOCTOH TPOTO-
KOJI nepefiauyd IOYTHI) — IIOYTOBBIH IIPOTOKOJ, CJIYIKAI[Hi Ans
OTHPaBKH COOOIIeHUI ¢ KOMObIOTEpa-KJIMEHTA HA MOYTOBLII cep-
BED, & TaKiKe AJA NEePEeCBIIKH IOYTHI MeKAY cepBepaMH;

* POP3 (anra. Post Office Protocol — mpoTokom mouToBOro odu-
ca Bepcus 3) — IOYTOBLIA IIPOTOKOJ IJIsA TOJIYYEHHUSA IOCTyIAa
K IOYTOBOMY SAIIWKY HA CepBepe M IePechLIKM coobGimenuii Ha
KOMIBIOTED-KJIUEHT;

* IMAP (anmra. Internet Message Access Protocol — IPOTOKOJI
AocTyna K coobumienusiM MHTepHeTa) — NPOTOKON AJsA AOCTYHA K
TIOYTOBOMY SAIMUKY HA CepBepe, MO3BOJANOIINN YIPABAATL KOP-
PecnoHJeHIIHell Ha cepBepe.




Cnyx06b1 UHTEpHETA

KoMMyHHKAOWMOHHEIE CIYKOBI IPEAOCTABIAIOT IOJIB30BATENAM
CceTH BO3MOXKHOCTHL OOMEHHBATHCA HOBOCTAMHM, 00CY’KJAaTh IPOOJIEeMBbI,
MPOBOAMUTHE JUCKYCCHM M T. I.

Obcysxaenre ONpeAeJEéHHOM TeMbl TPynmoil cobeceJHHKOB, HaXO-
AAMUXCS HA SHAYUTENBHOM DACCTOSHNMU, HA3BIBAIOT TeJeKOH{epeH-
mueil. BugeokoH(MepeHIHA IIpejycMaTPUBaeT HCIO0Jb30BAHWE CPEACTB
nepefauyd BUAEOU300paKeHHH.

Ilonrocpousle (IIOCTOAHHO AeHCTBYIOINHE) TejleKOoH(epeHUHH, B
XoIe KOTOpbIX cofecefHUKM I[OCBLIAIOT W YHTAIOT TEKCTOBBIE coobie-
HUA B ynoOHOe IAA HHUX BpeMs, HASHIBAIOT (hopymMamH.

dopym mpeasiaraer HaGop pasaenoB AiA OOCYHIEHMA. 3aperu-
CTPHpPOBaHHBLIE HAa caiiTe I0JIb30BATENIN, IOCBLIAA CBOX coobuieHus,
MOTYT CO3JABATH BHYTPH DasfiesloB TeMbI U BeCTH OOCYMKIEHHUS B paMm-
kax otux TeM. CoofieHHe W Bce OTBETHI Ha HEro o0pasyioT «BeTKY»
dopyma. HesaperucTpHpoBaHHBIE IIOJL30BaTENIH IOJYYAIOT CTATYC IO-
creif, KOTOpble MOTYT NPOCMATPHBATL BeTKH (opymMa, HO HE HMEIT
opaBa NPHHEAMATH ydacTue B OOCY:KAeHHAX. 3a cobJIioieHueM TIPaBrII
cIeAT MOJepATOphi, MMeIOIIue NpaBO PefaKTUpPOBaTh, IepeMeImarh
U YIAIATH 4ysKHe COoOOIIeHHs B oIpe/ieIEHHOM pasjielie HUJIH TeMe.

Caysx0Bl MHTEPAKTHBHOTO OOIEHUs NPEJOCTABIAIT BO3MOMHOCTE
ABYM WJIM IpyNIe [0Jb3oBaTeleil oOMEeHHBATBCH TEKCTOBBIMU coob1e-
HUAMHA depes MuTepHer B peanbHoM Bpemenu. Ilepsoi TAKOW CIyXK-
Goit 6wiTa cayxba IRC (amra. Internet Relay Chat — perpanciupye-
MBI MHTEpHET-DA3roBOp) WM HpocTo war (OoT aHri. chat — foJITaTh).
B orimume oT TejeKkoH(epeHIHil, rAe oOCy:KJeHHe TeMBl OTKDBLITO
pceMm, B cucreme IRC oOlieHHe NPOMCXOAUT TOJNBKO B mpeliejiax on-
HOro Kamana, B paboTe KOTOPOr0 NPUHUMAIOT ydacTHe OGBIYHO JIHIIb
HECKOJbhKO UelnoBeK. IIOAKIIUHMBIINCE K KaHAJIY, MOJb30BaTelb BHAHUT
Ha 9KpaHe COOOINeHHA APYrUX YIacTHUKOB. Coob1enue, BBeIEHHOE
JIOGBIM YYIACTHHUKOM, IPAKTHYECKH HEME/[JIeHHO IIOABJIAETCA Ha KaHa-
Jie, ¥ BCe OCTAaJbHBIE YUACTHMKM OOCYIKAEHHA MOTYT «BBICKA3aThCH»
B orser. Jlna paborsl cayx6el paspaboTan ONHOMMEHHBIH IIPOTOKOJI
IRC. IRC-cepsep — mnporpamma, obecreunBaroias pa6oTocnoco0HOCTE
cucremel IRC u Xpamaniaa MHPOpMANHIO 0 KaHalax H MOAKJIIOUEH-
HBIX moabzoBarenax. IRC-giameHT — nporpaMma [Jid HDOAKJIIOYEHHA
k IRC-cepsepy u BefieHHA Oeceibl.

Hexotopble cIy0bl MHTEPAKTHBHOrNO OOIIEHHMA AaIOT BO3MOXK-
HOCTH BecTH OOCY)KIeHHWe TONbKO JABYM cobecelHUKAM. Kaxxmomy
MOBL30BATENIO IIPH PErMCTPAllMH B TAKHX CIy:kbax IpefocTaBsAeTcs
WHIUBUAYAIbHBIH KOJ, M Ka)XJblii cam CO3/1a€T CIHUCOK KOHTAKTOB —
JIUI[, C KOTOPBLIMH OH XejaeT obIaThCH.
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IP-tenedornsn — ciymxba, obecneuusaromias mepenady TeaedoH-
HBIX pPasroBopoe aboneHTOB 1o ceTH Murepuer. Ilepenaua DaHHBIX B
IP-renedoruu ocymecrsiagercs Ha ocHoBe Habopa TPOTOKOI0B VoIP
(arrzi. Voice over Internet Protocol — romoe mosepx mnpoToxosa
Harepnera). Skype (ckaiin) — OfHA W3 CAMBIX IONYJAPHBIX IIPO-
TpaMM, IO3BOJAIOIINX OOMEHHBATLCH MTHOBEHHBIMHU COOOLIEHHAMH,
HCIONB30BaTh rOJIOCOBYIO CBA3bL M BHAe03BOHKM. C momombio Skype
MOKHO: 00IIaThCA C OJHUM HIN CPa3y ¢ HECKOJBKMMH JIOAbMH, TIe-
pecbLIaTh (ailiel, BMecTo H300parkeHWA ¢ BeG-KaMepsl MepefaBaTh
uzobpaskenre ¢ sKpaHa MoHHTOpa. YacTo »Ta mporpamMma HCIOJIB3Y-
eTcs IJIs NPOBEeJeHUA BUAEOKOH(pEepeHIIHil.

B mociesnee Bpems cpeam monbsoparesneit MHTepHeTa IHMpoKoe
PacIupocTpaHeHe MOJYYMIN COLMAJbHbIE CETH — WHTEPAKTUBHEIE
MHOrONONTB30BaTeILCKHE Be0-CaliThI, COlep:KaHue (KOHTEHT) KOTODBIX
CO3JAETCA CAMHMM Y4YaCTHHKaMH ceTH. Takwme caliThl IpeacTaBJis-
I0T cO00H aBTOMATHM3MPOBAHHBLIE COIMAJILHBEIE CPEjbI, TIO3BOJIAIOIIHE
ofmarecs TPyOmaM MDOJIb3oBaTeNeil, 00beIUHSHHBIX obImuM#Bu HHTe-
pecamu.

15.3. CeTteBOin 3TUKET

B cern HHTepHET CYIIECTBYIOT HerJacHBIE IpaBUja IIOBeIeHUS,
TaK Ha3bIBAEMBIN CeTeBOM 3THKeT. KpaTKO CyTh CETeBOro 3THKeTa
MOKeT OBITH BBIDAa)KEHA OMHOH (bpasoii: «VBamaiiTe cBOHX HEeBHAMMBIX
naptEépoB mo Cerul».

IIpuseném OCHOBHBIE IpaBHJIA CETEBOTO STHKETA, KOTOPBIX CJeLyeT
OPUAEPKUBATECA B IIOYTOBOHM IepeIHCKe, a TAKKe NPU MCIIOIb30BA-
HUM JIPYTHX CepBHCOB cetu WMuTepHeT.

1. fAcro mpeHTUbMIHpYiiTe cebs.

2. BHaiiTe u yBaskaiiTe cBOero ajpecara.

3. YkaseiBailiTe TeMy COOGIeHWMS.

4. ITummre rpamoTHO, KpaTko. JlaBafiTe uéTKuit OTBeT HAa IOCTAB-
JEeHHBIH BOIpOC.

5. B TeKCTOBBIX COOOIIEHUAX MOMKETe BHIPAYKATH SMOIMHU C TIOMOLIEIO
He0OJIbIINX PHCYHKOB, HA3bIBAEMBIX CMAMLIHKAMH.

6. He sanpammsaliTe moaTBepIKAeHUS MoJIlydeHuA cooblmeHuss Ges
HeoDXOOUMOCTH.

7. He momyckaiite cnama — GeccogeprKaTelbHBIX, HABASYMBBIX WK
rpyOBIX COODIEeHHH B ajpec APYTOr0o JWIA WK TPYIIIbLL JIHAIL.

8. He maseiiTech Ha NOJHYIO KOH(DHAEHIHMATILHOCTE IIePeITnuCcKA.




Cnyx6bi UHTEepHeTa

CAMOE INNABHOE

Cpezncrea obecriedeHHs ONPeNeNEHHEIX YCJYr AIs oJIb30BaTenen
cern VIHTepHET NPUHATO HA3BIBATH CIYKOAMH (cepsucamu). Jlna xax-
noit cay:k6el MHTEpHeTa CyIIecTBYeT CBOSA IporpaMma-cepBep, KJIHeHT
cKxad MpoOrpaMMa M CBOM IPOTOKOJ, obecrmeunBAIOIINI B3aHMOEHCTBIE
IPOrpaMMBI-KJIMEHTa ¢ cepsepoM. Bocnoab30BaTHCA KaKoi-11u00 CIy-
Goii MuTepHeTa MOMKHO TOJIBKO B TOM Cliydae, ecjii Ha KOMIBIOTEPE
YCTAHOBJIEHO COOTBETCTBYIOIee IPOrpaMMHOE obecrnieueHne (KJIHEHT-
cKas IIporpaMma).

WNudopManuoHHbe CIyXKObl MPesoCTABIAIOT NOIL30BATENAM BO3-
MOKHOCTH HOCTyIa K pasHooGpasHbBIM HMH(POPMAIMOHHBEIM Dpecypcam
(aiinam, AOKYMEHTaM), XPaHAIIUMCHA B Unrepaere. OCHOBHBIMHM HH-
(hopMAaIHOHHBIMHE CJIysKOaMu Wnrepuera apaAioTcA BcemupHaa nay-
TuHa, ciy:kba nepemaum (ailios, ciayxba (paitmoodMeHHUKOB.

K OCHOBHBIM KOMMYHMKAIIMOHHBIM CIY»K0aM OTHOCATCA JJIEKTPOH-
Hasa moura, (popym, 4ar, IP-renedoHudA.

B mociesHee BpeMs CpeAu I0JIb30BaTesei VWHTepHeTa IIHPOKOE
pacmpocTpaHeHHe TOJYYMJH COIHajbHBIC CeTH — HHTePAKTUBHBIE
MHOTOIIOIB30BATEIbCKHE BeD-CaliThl, COAepKaHue (KOHTEHT) KOTOPBIX
co3maércs caMHUMM Yy4YaCTHHKaMH CeTH. Takme CAWTHI NPeCTABIANIT
coBoii aBTOMATM3MPOBAHHBIE CONMAJbHBIE CPe/bl, IIO3BOJIAIOIINE 00-
nIaThCcA TPyNIaMm IoJIb30BaTe e, 00be/[MHEHHBIX OOIIMME HHTEpPeCaMu.

B ceru VHTepHeT CyIecTBYIOT HerJacHble NpaBuia IIOBEACHUA,
rax HASHIBaeMEIH ceTeBoil aTuxer. KpaTKO CyTh CETeBOTO JTHKETa
MO3KeT GBITH BhHIpa)keHa OJHOM (pasoii: «YBaxxaiiTe CBOMX HEBHIMMBIX
napraépos mo Ceruls.

Bonpocbkl U 3apaHus

1. Uro moHmMaerca moj cayskboit MHTepHeTa?

2. B uéMm pasiamume MexAy HHDOPMAallMOHHBIMI H KOMMYHHKAaIlH-
oHHbIME ciay:x0amu MHTepHeTa?

3. HazoBuTe M3BecTHHIE BaM MH(GOpPMAIMOHHbIe cIyxObl HHTEpHETA
1 00BACHHUTE UX Ha3HAYEHUE.

4. Kax ycTpoeH yHHBepCaJbHBIH yKasaTelb pecypca B HMurepuere?
Il wero OH IpeJHA3HAYEH?

5. Doeryn k daitny http.txt, maxopsauiemycsa Ha cepsepe www.net,
ocylllecTBIsfeTCA 1m0 Inporoxony ftp. Bamumure URL aroro pe-
cypca.

6. MccmeqyiiTe MOCTOMHCTBA W HEJOCTATKH OOJAYHBIX XPaHMIUIN
naaHBIX. IlogroroBbTe HeGOJbIIOE coo0lleHHe HA BTY TEMY.
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7. HazoBure M3BeCTHbIE BAM KOMMYHHKAIMOHHBIE cayx0e1 HMuaTep-
HeTa.

8. CpaBHHTE YJEKTPOHHYIO IIOYTY H o0prunyio (6ymMarkHy0) mouty
IO COCTaBy BJIEMEHTOB M IIPHUHIIMIAM pabGOTHI.

9. CpaBHHTE BO3MOKHOCTH IOCTYNA K IIOYTE IO nporokojgam POP3
u IMAP. VEaKuTe [OCTOMHCTBA U HEJOCTATKH KAaKAOr0 M3

HHUX.
10. BeIACHHTE NPOMCXOMKIEHUE CJIOB «TeJIeKOH(bepeHIuA» u  «do-
DPYM».
11. CpaBeEHTe mOHATHA «TelleKOH(epeHUUA» M «BHICOKOH(epeH-
M.

12. Yro npencraBasoT coboit cOllMaJIbHEIE ceTH?
13. Yro raxoe cerepoii sTuker? Kakosble ero OCHOBHEIE TIpaBuiIa?

§ 16
UHTepHeT kak rnobGanbHas
MHPOpMaUMOHHas cucTema

16.1. BcemupHas nayrtuua

Hamomuum ocuoBHBIE IOHATHA, Kacaomuecs Beemupmoit nay-
THHEBI.

Be6-crpanuna mosker COMEepXATE TEKCT, MYJbTHMEIHUHHBIE 005h-
eKThl (rpaduyeckyo, ayamo- u BUIEONH(POPMAIINIO), THIEPCCHIIKN
Ha Gaiinel uIM apyrue Be0-CTPAaHHMIBI, a4 TAKKe BCEBO3MOKHBIE AK-
THBHBIE KOMIIOHEHTEI, HAllpUMeD (DOPMBI, IO3BOJSIONIHE yCTAHOBHUTE
00paTHYIO CBA3bL MEMXIY II0JIL30BATENEM W Be0-cTpaHuIell mocpener-
BOM THIIOBBIX 3JIEMEHTOB yIPaBJIEHHSA (TEKCTOBBIX IOJel, KHOIIOK
BT ).

I'umepechuika — HeKOTOpOE KITIOUEBOE CJIOBO HLITH 00BEeKT B 1o-
KYMEHTe, C KOTODBLIM CBA3AaH IEPEXOA K APYroMy noxkymeHTy. Texer,
B KOTOPOM HCIOJIL3YIOTCA THIEDCCHLIKH, HA3LIBAETCS THIIEPTEKCTOM.

Be6-caiitr — rpynna BeG-CTpaHUIl, CBA3AHHBIX €IMHON TeMOi, 06-
UM CTHJIeM O(OPMICHHA M B3aHMHBIMH THIIEPCCHLIKAMU.

Bpaysep (or auri. browse — NpOCMaTpUBaTE) — cCHeNUAJbHAS
nporpamMma [ijisi IpocMOTpa BeG-cTpaHHIIL.

Cospemennsie 6Gpaysepsr 00/1a1al0T BO3MOMKHOCTAMHU 3arPy3Ku |
oro0pakeHHs BeG-CTPAHHUI,, COXPAHEHHS BeO-CTPaHUI, HA HOCHTEJSX




MuTepHeT — rnobGanbHas MHpOpMaLUMOHHAA cucTtema

NAHHBIX, COXPDAHEHHs MCTOPHHU IOCEIeHHs pef-cTpaHUIL], CO3JaHHA
KaTasora W3OpAaHHBIX pecypcoB, HMOMCKa Ha BeG-cTpaHHIe thparmenTa
rexcra, npocmorpa HTML-koza BeO-CTpaHMIEBI, NeYaTH COJEPKUAMOT0
Beb-cTpaHWIIBl U JP-

Be6-cTpaHuUIla ¢ TOUYKH 3DEHUS eé paspaboryuka — aT0 daii, co-
mepsanuii coOCTBEHHO TEKCT, HecyIIuii OIpeleéHHYI0 MH(OPMALHMIO
UL TIOJIB30BATENA, M CIyKeOHyio MH(GOPMALMIO IS 6paysepa (Toru
paamerkn) Ha aseike HTML (anri. HyperText Markup Language —
A3BIK pasMeTKH runeprexcra). Torn pasmMerku NIpeACTaBIAIOT CODOH
ompejie/IEHHBIE CTAHJAPTOM HTML noclemoBaTeJEHOCTH CHMBOJIOB,
SABIAIOIIMECA MHCTPYKIUAMN IJId [IPOIPAMMBI IPOCMOTDA. CorsacHo
STHM MHCTPYKIHMAM, Opayaep pacrojaraeT TeKCT Ha 3KDaHe, BKJIIOYA-
eT B HEro PUCYHKH, XpaHsAIUecA B OTAEJbHBIX rpaduueckux daiiax,
1 (HOpPMHpYeT THIEePCBA3W C APYIrHMH AOKYMEHTAMHU HJIH pecypcamMu
HuTepHeTAa.

Be6-cTpaHMIEl IPeJHA3HAYEHE! [/ BOCIPOM3BEAEHIHSA Ha CcaMbIX
pasHEIX JKpaHaX CaMbIX DPasHBIX KOMIIbIOTEPOB. IloaToMy OHH He
IMeIoT «iKécTKOro» (opmarupoBanusa. OdopmieHue Be6-cTpaHHUIILI
BBLIIOJIHSETCS HEIOCPeJCTBEHHO BO BpeMs €€ BOCIDPOH3BEJeHH: Ha
KOMIIBIOTEpPE KJIHEHTa B COOTBETCTBHU C HACTPOMKAMH HCIIOIbH3YyeMO-
ro Gpaysepa.

HTML — oaMH M3 TaK Ha3bIBAEMBIX «Beb-cTaHAAPTOR» («CTaH-
naproe Web»), 10 KOTOPBEIM paspabaThIBAIOTCH CAMTHI BO BCEM MHpeE.
Emé ogEuM U3 TAaKUX CTAHAAPTOB ABIAETCHA rexuonorus CSS (anrii.
Cascading Style Sheets — rackajanble TabMuIel cTHIei) — GopManb-
HEIf A3LIK ONHCAHWSA BHEIIHEr0 BHAA NOKYMEHTa, COCTABJIEHHOTO C
HCIONB30BAHMEM SA3HIKA PA3METKH. DTa TeXHOJIOTHSA IO3BOJAET IIPHH-
MUIMAJBHO PA3JEeNUTh COAeP:KaHWe U NPEJCTaB/eHIe JOKYMEHTA:

e ommcaHWe CONEPIKAHHUA M JIOTMYECKOH CTPYKTYDPBI BeO-CTPaHHUILBI

TIPOM3BOAUTCHA C IIOMOIIBIO HTML wau Ipyrux sA3BIKOB PasMeTHH;

e ommcaHWe BHEIIHEro BHUAa BeG-CTPAHWIBI IPOM3BOAUTCA C MOMO-
mpeo CSS.

Takoe pasfeleHue IIO3BOJIsAET NPUMEHATH enMHBII 3apaHee pas-
paboraHHBI CTAIE ODOPMIEHHS JJIA MHOIHMX CXOMHX IOKYMEHTOB,
a TaKKe OBICTPO U3MeHATh OhOpMJEHHE JOKYMEHTOB 33 cuér H3Me-
HEeHHS 5TOr0 CTHJS, XpaHdAlerocsd B OTAeJIbHOM CSS-gaitne. Ilepenoc
OpaBUI TIPEJCTABJIEHUs [AHHBIX B oTHeNbHBI (haitn BeA€T K yMEHBb-
[IeHMI0 BPeMEHH 3arpy3Kky CTPaHHI, caiiTa — ONUCAHME [peAcTaB/Ie-
HUsA TAHHBIX 3arpyskaercsd OpaysepoM TOJIBKO ONUH pas, a jaiee, NpH
Tepexo/ie ¢ OJHOM CTPaHHIBI caiiTa Ha Apyryi, Opaysep sarpysxaer
TOJMBKO CTPYKTYPY CTPAHMIBI M XPaHMMbIE Ha Helt manable. MOMHO
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IpefycMOTPETh HEeCKOJBKO NH3aifHOB CTPAHMILI, IPHMEHSAEMEBIX B 3a-
BHCHMOCTH OT XapaKTepPHCTHK ycTpoiicTBa (pasMepa u paspellneHHs
9KPaHA), MCIIOJB3YeMOro AJs IIPOCMOTDA.

Beb-caliTel u BebG-cTpaHHIBI XpaHATCA HA TAaK HA3BIBAEMELIX BeO-
CepBepax — KOMIOBIOTEPaX, HAa KOTOPHIX YCTAHOBJIEHO CIIEHUAIBLHOE
nporpaMMHOe ofecnedeHue, obiajaiolnee COOTBETCTBYIOIUM (QYHKIHO-
HajioM. lIporpamma, mosBosisiomas XpaHWUTH H nepeceLIaTh Bed-cTpa-
HUIBI, TakKKe HaselBaeTcs Beb-cepBepom. IlombsoBaTenu, UMeIonue
AOCTYIl K CeTH, NPOCMATPUBAIOT BeO-JOKYMEHTHI IPH IIOMOLIH Ipo-

'PaMM-KJIMEHTOB — Be0-Opaysepos (pmec. 4.1).

Bzaumogeiicrme KJINEHT—CepBep IPOUCXOAWAT IO mporoxoxy HTTP
(amrn. HyperText Transfer Protocol — IIPOTOKOJI Tepeflayll THIep-
TeKcTa).

Bpaysep knuenTa Cepsep :

3anpoc eeb-cmpanuybi 3anpoc k 6aze daHHbIX %
—— CYB[
=
Beb-cmpa+uua MMepedaya daHHbIx ‘ basa
0ns nons3osamens Ons cepsepa HARHbX

Puc. 4.1. Cxema o6paGorku 3aIIPOCOB IIOJB30BATES

AKTUBHBIE KOMMOHEHTBI BeG-CTpaHuL, copepxar nporpamMHbIi KOA, no-
3BONAOLMIA BbINOMHATL OEINCTBUS B COOTBETCTBUM C 3a/IOXKEHHON B HUX
nporpamMMoi. [ns Hanucauus Takux NPOrpamMM WCMONL3YIOTCH A3bIKU
BeG-nporpaMmMmnpoBanms. OouMH M3 HUX — JavaScript, nossonsiowwmit
On1CkLIBaTL NpaBuna, onpeensiowmMe pearupoBaHue Beb-cTpaHuLbl Ha
AeicTeBna nonbaoeartens. 3Tu npasuna npegcrasnsaTca B dopmMme Beb-
CueHapueB (CKpMNTOB) — MPOrpaMM, 3anuchiBaeMbixX HEeNnocpeacTBeHHO
B html-kon cTpaHuu unm B oTAENbHLINA dann.

Y710 KacaeTcs A3bLIKOB BE6-NPOrpaMMUPOBAHIA B LIENIOM, TO MX MOXHO
PasnennTe Ha ABe nepecekallMecs rpynnbl: KIMeHTckue u CepBEpHbIE.
NporpaMMbl Ha KNMEHTCKMX H3bIKax BLINONHSIOTCH Ha CTOPOHEe MNoNb30Ba-
TENA, U pesynbTaT WX BbINONHEeHWA 3aBUCUT OT ncnonbsyemoro Gpayasepa.
CepBepHbie A3bLIKK NPOrpaMmMrpoBaHnA, COOTBETCTBEHHO, BbLINOMAHAIOTCS
Ha CTOopoHe cepeepa. [Monyyas 3anpoc ¢ agpecom Beb-0oKyMeHTa oT
Gpaysepa, CepeepHble MPOrpamMMbl CBS3LIBAIOTCS G H6a3oin gaHHbix. B,
nepenaér wHdpopmaumio o Beb-cTpaHuiLUe ckpuntam cepsepa, u Te, 06-
patoTtaB €&, oTchLinalT ans uHTepnpeTaumn Gpay3epy K/iMeHTa, KOTOpbIii
W BBIBOAMT PE3yneTaT COBMECTHOW paboThi HA MOHWTOP.
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16.2. MNMouck uHdpopmauum B cetn UHTepHeT

Tlouck HY’KHOTO JOKyMeHTa BO BceMMpHOH mayTHHE MOXKeT Ipo-
HMCXOJAUTh PasHBIMH cIiocobaMm:
* yKasaHHeM ajpeca NOKYMeHTa;
* yTéM HCIOJb30BAHUA MMOMCKOBBIX CUCTEM.

MouckoBasi cuctemMa — 3T0 MPOrpaMMHO-annaparHbid KOMnneke, npen-
Ha3HA4YeHHbI ANsA noucka uHgopmauun BO BceMUpHOW MayTUHE.
Mouckoead MawumHa — nporpaMmmHas HacTb NMOWCKOBOW CUCTEMBI; KOM-
nnekc Nporpamm, npefHasHavyeHHbld Ans noucka nHpopmaumn.

IloMCKOBBIE CHCTEMBl PACIOJAraloTcd HA CHeNHalbHO BBRIAEJIEH-
HBIX KOMIBIOTEpaxX ¢ MOIMHBIMU KaHajJaM# CBASH. EeMUHYTHO OHH
06CIIyKMBAIOT OrPOMHOE KOIHMYECTBO NMOUCKOBBIX 3alIPOCOB KJIMEeHTOB.

ITo mpuHNuNy AeficTBUS pPasiIM4aioT HECKOJBLKO THIOB IIOMCKOBEIX
cHCcTeM, a MMEHHO:

* [IOMCKOBBIE KATAJIOTH, yIpaBisgeMble YeJIOBEKOM;

¢ CHCTEMBI, WCIOJB3YIOIHe OUCKOBBIX POOOTOB;

* ruOpuAHbIe IIOMCKOBBIE CHCTEMBI.

[MonckoBbie KaTajoru (BeG-KaTajloru WM TeMaTHiecKue KaTaJIOrH)
cojep:xar 6asy JAaHHBIX CCBLIOK Ha BeB-caliThl, pacupefeléHHBIX II0
OTHEJLHBIM TeMATHYECKHM DPyOpHKaM. Takhe KATAJIOTH 3al0JHAIOTCH
crieruascTaMy Bpy4dHyr. ITOMCK B HUX OCYIIECTBJIAETCH CIIYCKOM IIO
JiepeBy KaTajora:

* ompeieNuB TEMY, IIO KOTOPO¥ Oyzer BBINOJIHATHCHA MMOHCK, MIOJb-
30BaTeJib BEIOMPAET COOTBETCTBYIOIILYIO pyOpPUKY TeMaTH4ecKOoro
KarTajora;

® IPOYMTAB OIUCAHWSA CCBLIOK HAa OTKpBIBILIEIiCA CTPAHHUIE, MOJIBL30-
BaTeNb MOXKeT MepedTH II0 CCBLIKE, COOTBETCTBYIOIIEH ero OKuna-
HUAM; ecJH Xe HY:KHBIX CCBELJIOK He obHapyxuBaeTcda, TO MOXK-
HO YTOYHHTH TeMy M MOBTOPHUTE IIOHCK B ATOH ke WiIM [Apyroi
IOMCKOBO# ciy:xbe.

B 1994 roaoy Ossun Puno u [Ixeppu Axr n3 CTtaHgOpPOCKOro yHUBEP-
cuteta (CLLUA) npeanpuHanM nonbiTKy YNopsaointb HONbLLUOE KONWMYECT-
BO HAKOMVBLLMXCH Y HUX CCLIIOK Ha pasHooOpasHbie UHpoOpMaUNOHHBIE
vcTo4yHukn. Tak nosemnach Uaes WCNonb3oBaHWA crneuvanM3vpoBaHHOM
a3kl gaHHbiX ona apdeKTMBHOro noucka vHpopmaumm B cetn. O4eHb
CKOPO CO3A4aHHas uMu cucTema Yahoo! ctana cambiMm MONyAspHLEIM W
MONHLIM VMEPapXUYECKNM MPEAMETHO-OPUEHTUPOBaHHbBIM - NyTeBoAnTe-
nem no WntepHety. B Hawmn gHW — 3TO OAHA U3 Haubonee U3BECTHbIX
MOWCKOBLIX CUCTEM.
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He#cTBIIe NOMCKOBEIX cHCTEM, MCIIONB3YIOMUX IMOMCKOBBIX POGOTOB,
OCHOBAHO HA IIOCTOAHHOM, MOCJIEJOBATEIBHOM H3YYeHHH BCEX CTDAHMIL
BCeX caiToB BeceMHpHON mayTuHBI. Jna KaXxJoro JOKyMeHTa COCTABIIA-
€TCA ero INOUCKOBbIN 00pa3 — HaGOp KJIOYeBBIX CJIOB, OTPaXAIOIHIX
COIEpHaHHe 3TOro NOKYMEHTa. B CBABH C NOCTOSHHBIM OGHORJIEHHEM
UH(POPMAINH [IOMCKOBBIE CHCTEMBI IIEPHOANTECKH BO3BpAIIalOTCA K pa-
HEe M3YYEeHHBIM CTPAHUIAM, YTOGHI OOHADYIKUTH W 8aperucTpUpPOBATh
usmeHeHus. MHGoOpManus o KIIIOYEBBIX CJIOBAX HCCJIEIOBAHHBIX TaKUM
00pasoM CTpaHHUI] COXPAHAETCH B IIOMCKOBOM cucTeMe.

IIpu mocrynmnenunm sampoca oT moab3OBATENS IMOMCKOBasA CHCTeMa
Ha OCHOBAHWH HMeIINeHcs B Hell wHDoOpManmm (hopmupyer cnmcox
CTPaHHUI, COOTBETCTBYIOLIMX KDPUTEPHAM INOHCKAa. HaiimeHmbie JOKY-
MEHTBI, KaK IPABHJIO, YIOPAAOYMBAIOTCA B 3aBHCHMOCTH OT MECTOIIO-
JIOMKEHUSA KIIOYEBBIX CJOB (B 3aroJIOBKe, B HAYale TEeKCTa), YaCTOTHI
UX IIOABIEHUS B TeKCTe M APYIMX XapaKTepHCTHK.

PaanuiHble nouckoswle cuctemsl, MCNONb3YIOLWNE NOUCKOBLIX POBOTOB,

VMEIOT CXOXYKD CTPYKTYPY, BKIKOMAIOLLYIO:

1) mopyne MHOEKCUPOBAaHWA, COCTOALLMIA N3 TPEX nporpaMmmM-poboTos
(Spider unu «nayk» — ckaumpaeT Beb-cTpaHuupl; Crawler nam «nyTe-
LWECTBYIOLUMIA Nayk» — MepexoauMT no BCEeMm CCbUIKam, UMeELLMMCS
Ha CTpaHuue, W WLEeT HOBble NOKYMEHTHI, elE He W3BECTHLIE No-
WCKOBOW cucteme; Indexer unm «poBoT-uHaekcaTop» — pasbuBaeT Ha
bparMeHTLl CTpaHuubl, KOTOpbIe ckayanu «nayku», aHanuaupyer ux u
COCTABNIAET HEKOTOPOE OMUCAHUE 3TUX CTPaHMWLL):

2) 6asy paHHbIX — XpaHunULLe MPEACTaBNEHHbIX B ONpeaengHHoOM hop-
MaTe BCeX CkadaHHbiX M 06paboTaHHbIX MOMyNem VHOEKCUPOBaHWA
OOKYMEHTOB;

3) nouckoswlii cepeep — cuctema BbIl@4n pe3ynsTaTtos MomMcka, onpe-
AenfioWas, Kakue CTpaHuubl U B KakoW GTeneHu YOOBNETBOPSAIOT 3a-
npocy noneL3oBaTens.

Mouckosas cuctema, nonyumns 3anpoc Ha nowuck, aHanuaupyeT Ty WH-
¢$opmaumio, kotopas Gbina el NponHaekcuposaHa. C OfHOM CTOPOHLI,
9TO NO3BONAET CYLLECTBEHHO MOBLICUTH CKOPOCTH 06paboTkM NOUCKOBOrO
3anpoca. C Apyroil CTOPOHbI, pPeaynbTaTel NOWCKA Henbas cyuTare non-
HBIMW, T. K. HW OOHa NOWCKOBas CUCTEMA HE MOXeT 3arpysnte B CBOW
Gasy naHHbIX MHPOPMaLUMIo 060 BCex 6ea uckmoueHna pecypcax. Kpome
TOrO, pe3ynbTatbl NOUCKA MOMYT GbiTb OTYACTW YCTAPEBLUMMN — cuTya-
uvst B cetn UHTepHeT MeHsieTcs GbicTpee, Yem npoucxoouTt oBHoBNEeHue
CBeAeHUi B Gasax AaHHbIX MOWMCKOBbLIX CUCTEM.

I'mbpuaHable HOMCKOBBIE CHCTEMBI COYeTawT B cefe (QYyHKIUM cu-
CTeM, YIPABIAEMBIX YeJOBEKOM, M CHCTEM, HMCHOJB3YIOMIUX IOHCKO-
BBIX DPOOOTOB.
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Hecmorpss Ha oO0lMe NPUHIMNBI PabOThl, MOHUCKOBBIE CHCTEMBI
pasIMYaoTed MO TAKUM XapaKTepPHCTHKAaM, Kak: A3BIK 3alpoca, 30HA
nomcKa, rJyOMHA NOWUCKA BHYTPH JOKYMEHTa, MEeTOA YIOPSANOUHBAHMA
uapopmanuyu u Ap. Ha naHHBIA MOMEHT caMoi mONMyJAPHOH B MHDe
[TOMCKOBOI cucremoil apnserca Google, a KpymHelmen OTeYecTBeHHOIT
IOUCKOBOM cHucTeMoit — fHAexc.

B GOJBIIMHCTEE MMOMCKOBHIX CHUCTEM DeajM30BaHO TPH OCHOBHBIX
THUIIA TOUCKA:

1) mouck mo Jsab6OMYy U3 CJIOB — Pe3yabTaTOM ABJIAETCA OTPDOMHBIH

CIIMCOK BCeX CTPAHMII, COMEPIKAIIMX XOTd Obl OAHO M3 KJIOHYEBBIX

CJIOB; IPHMEHseTcs, KOTa IOJb3oBaTeNh He YBEPEH B KJIOUEBBIX

CJI0BaX;

2) MOMCK MO BCEM CJIOBAM — B DTOM pPeXHUMe dopMupyeTca CIIHCOK
BCeX CTPaHWIl, COJAEPXKAIMX Bce KJIOYeBBIE CJIOBA B apboM 10-
pAAKE;

3) momck TouHO mO (pase — B pesy/bTaTe cocTaBiisgeTcd CHOHCOK

BCeX CTpaHMIl, CoZepKamux (ppasy, TOUHO COBHANAIOIIYIO C KJIIO-

yeBoll (3HAKU NpPEIHHAHUA HTHOPUPYIOTCH).

Yrobsl MOMCK cTaj 0ojiee NPOAYKTHBHBIM, BO BCeX ITOHCKOBBIX CH-
cTeMax IpelyCMOTPeHBI CIEeIHaNbHble F3bIKH thopMupOBaHUA 3aIIPOCOB
O CBOMM CHHTAKCHCOM. OTH A3BIKH BO MHOTOM TIOXOMH. BRIACHUTE
0COBEHHOCTH OIpeleéHHOTO A3BIKA MOMKHO C MOMOIILIO CIIPAaBOYHOM
CHCTEMBI, BXOsIeil B COCTAB ITOMCKOBOM MAIIIMHEI.

Haiigute mHdopmaumio o npasunax GOpMUPOBaHUA NOWCKOBbIX 3arnpo-
COB B MOWCKOBbIX CUCTEMax fAHOEKC W Google. CpaBHute UX Mexny
coboii. YkaxuTte obliee W pasnuyma.

IIpumep. B ssbike 3ampocoB HeKOil TIOMCKOBO# MAIIMHBI AJs 000~
spaueHus Jjormueckoil onmepanuu MJIM ucmonp3yeTcs CHMBOJ ¢», a
1A JIOTHYECKOH onepanuu M — cumBoa «&». VaBecTHBI 3amIpoChkl H
KOMUUECTBO HAMJEHHBIX IO HHM CTDPAHHI] HEKOTOPOI'O CEerMeHTa CeTH
HHaTEepHET:

3amnpoc Haiigeno crpasuni (ThIC.)
Arapexc & Google 145
Bing & Google 580
funexc & Bing & Google 85
(Anmexc | Bing) & Google %

)
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Yemy paBHO X, eClHM BCe 3aIPOCHI BLITOJTHSJINCE IpaKTHYeCKH
OAHOBPEMEHHO, T. €. BO BDeM#A BBINOJHEHHSA 3alPOCOB HAGOD CTpaHMIIL,
COJlepKaliuX BCe HMCKOMEIE CJIOBA, He MaMeHMIca?

o C monobmeIMm sajauaMu BB BCTpEYANHCH B Kypce uHGOpPMATH-
KW OCHOBHOM INKOJBI H 3HAaeTEe, UTO MX YCJIOBHE MOMKeT GbITh npenu-
CTABJIEHO C IIOMOIIBI0 KPYroB Jijiepa W 3anMCcaHO Ha A3BIKE TEOPHH
MHOECTB.

IIyeres A, G u B — mHOKecTBa CTPaHMII,
cozep:amux cinosa funexc, Google u Bing
COOTBETCTBEHHO,

Torna I NG — wmHOMXecTBO CTPaHMII,
COOTBETCTBYIOMIHX  3ampocy «fHaexc &
Google», u ero momHoCTs paBHa 145 (TBIC.):
11~ G| = 145.

Paccy:xpasa aHATOTHYHO, MOMKEM B3aliy-
caTe: |B N G| =580, |1 B~ G| =85.

Tpebyercsi HalTH MOIIHOCTH MHOKECTBA
HUB)NG.

IIpeoGpasyem sto BHIpAKeHUe:
(HuB)mGz(HmG)u(BmG).

B cnpasegnusocTr takoro IPe00pPA30BAHUA BBl MOMKETe YOequTh-
¢fA, M300pa3HB JIEBYI0 M IPABYI0 YACTH DaBeHCTBA C IOMONILI0 KPYIOB
ditsepa.

Cornacuo npuamuny BRJIIOYEHHH-UCKIIOYEHHH, AN IBYX MHO-
KeCTB mMeeM: [X U Y| = [X]|+[Y] - X A Y.

B namewm ciyuae momyuaem:

ANAUBAGD=ANG+|BAGC - NG (B G) =
= AN Gl +|BNG|-|1nGn Bl =145 + 580 - 85 = 640,

Hrark, x = 640,

Kax 6®l TouHO HEH 6BLT cocTaBIeH IOJIB30BATEJIEM 3alpOC K HH-
(POPMALMOHHOH CHCTEMe, TONBKO Majasi 9YacTh u3 HOJAYYEeHHEBIX II0
9TOMY 3alpocy AOKYMEHTOB Oyner PeJjieBAHTHOM, T. e. COOTBETCTBYIO-
me# 3aMKCUPOBAHHON B sanpoce MH(OPMANMOHHOI TOTpeGHOCTH.

IlorroTa mOMCKa — 3TO OTHOIIEHHe Yuena BBIJTAHHBEIX peJIeBAHT-
HBIX JOKYMEHTOB K OOILIeMYy YHCIy peJieBAHTHBIX OOKYMEHTOB, HMe-
IOIMHUXCA B 0aze JAaHHLIX ITOHCKOBOIL cucTemMbl. B upeanme sto wwmeso
AOIKHO DAaBHATHCA 1; Ha NpaKTHKe MOMET DOCTUIATH SHAYEHIH
0,7-0,9.
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ToyHOCTh IIOMCKA — 3TO OTHOIINEHME YHCIa BBIJAHHBIX DPeJeBaHT-
HBIX JOKYMEHTOB K 00meMy 4YMCly AOKYMEHTOB, BBIAAHHBIX cHUCTeMOit
IO DAaHHOMY 3alpocy. 3HaUeHHe JTOr0 ImapaMerpa konebserca or 0,1
mo 1.

IlosHOTA ¥ TOYHOCTH OIPEEJAI0T KayecTBO HIHM 3(PDHEeKTHBHOCTD
MOMCKA.

16.3. O pocTroBepHOCTU UHPOpPMaLUN,
npencrasneHHo Ha sBeb-pecypcax

IMouck wmudopmanuu B ceru HurepHer yAoGeH M IpPOCT, a ca-
MOe TIaBHOEe — OH 3aHHMAaeT ropasfo MeHbIle BpeMeHH, 4YeM HOXOJ
B GubamMOTeKy WM paforTa ¢ APYrMMHE MCTOYHMKAMM HHGMOPMAIUH.
Braromapsi 5ToMy B Hamm guu HHTepHET ABIAETCH CAMBIM IOMYJsAp-
HBIM MCTOUHMKOM HHMOPMANHMHK: UM IOJbB3YIOTCS He TOJILKO DANOBBIE
rpaskiaHe, HO W yu4éHbIe, OM3HECMEHBI, TOCYAAPCTBEHHEIE CIIyJKAIIME,
CIlenMaJuCTEl PA3HBIX objacTed U chep meATENBHOCTH JJIA PelleHn:d
¢caAMOTO HIMPOKOT0 Kpyra mpodeccHoHAJbHBIX 3ajad. M »To mpu TOM,
yro VIHTepHeT sBIfeTCA 30HOH CBOGOZHOIrO NOCTYMNa, B KOTOpOit ab-
COMIOTHO KaXKIblili MOMKeT He TOJBKO HCKAaTh Ty HJIA HHYIO nHpODp-
Mal#io, HO B pasMemiaTb B Hell BC&, YTO COYTET BO3MOYKHBIM. It
naHHble HAKeM He KOHTPOJIUDPYIOTCS MW He MPOBEPAIOTCHA, a MO3TOMY
OHH MOrYT OBITH HEJOCTOBEDHBIMH (COZEpXaTh ycTapeBIllMe NaHHBIE,
OIIUGOUHbIe WIH 3aBEJOMO JIOMKHEIE YTBEDKICHUA) H cy0'BEKTUBHBIMHA
(orpaskaTh JUUYHYI TOUYKY 3PEHUA aBTopa).

K naHHBIM, KOTODBIE BBl IIOJYYMUIN B pe3yibTaTe IIOMCKA B Un-
TepHeTe, clefyeT OTHOCHTHCA KPUTHUECKH W MpelNpHHAMATE maru
1A TOro, uTo6BI yOemuTbcs B JOCTOBEPHOCTH uH(pOPMAaI UK.

PaccMOTPMM HEKOTOphIe CIOCOOBI MPOBEPKH nHpopMan K, IIOJY-
yeHHOII B pesynbrare momcka B cerm HHTepHer.

1. BolicHeHHe penyTalHH caiiTa, Ha KOTOPOM pasMemeHa unahopMa-
Mf, TpeACTaBIAIOIAsA AJas Bac uHTepec. IIpoBepeHHbIE NaHHLIC
NyGANKYIOT O(MHIMaJbHBIE CANHTEI TOCYAapCTBEHHBIX, KOMMEpHe:-
CKUX, HAYYHBIX U APYTHUX CTPYKTYD, ABJIAIOIIMECH IEPBOMCTOUHM-
ramu wmHbopManuu. OTBeTCTBEHHOCTh 34 T100yI0 OIMyOJIUKOBAHHYIO
yMu uHQOPMAIMIO HECYT pecypchl, MMeIlue CBHAETEIBCTBO O
perucTpaliu cpejicTBa maccoBoii mHpopmamuu. MaberaioT Hemo-
cToBepHO# HMHGOPMANWK H3BeCTHBIE DECypChI, 3aHHEMAaloIue BEI-
CcOKHMe MecTa B COOTBETCTBYIOIMHUX pedTHHrax. IlpencraBsnenue o
penyTalEy caiiTa MOYKHO IIONYYUThH B TOM HHUCJe M 10 HMEIOIMM-
cg B ceTH oT3kiBaM o0 aTOM pecypce.
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Ecnu BeG-caiiT He obnazaer IMUPOKOI M3BECTHOCTBIO, TO craemyer
ofparuTs BHHMAaHWe Ha CHEAVIOIN[NE MOMEHTBHI:
® YKasaHO 1M, AJA KOT0 NpeAHAsHAYEH Decypc M KaKoBa Iejb
ero CO3JaHUs;
¢ HaCKOJIBKO PeryJspHO OOHOBJIAIOTCA AaHHBIE Ha BeG-caiiTe; He
yerapeja au uHbopManus (y3sHaTe NaTy pasMeIleHUs MaTepu-
aJIoB);
* He TpeOyIOT JH paspaGoTYMKMU BeG-CTPAHUIIGI BBOAA BANIMX JINY-
HBIX JAaHHEIX.
Ilonyuyenme undopmaumuu 06 ABTOpe IIPeICTaBJISIONIEr0 WHTEepec
Marepuana. Crueayer yGeuThCs, 4To HA BeG-CTDAHHUILIE NPHBEIEHDI
AaHHbIe 00 aBTOpE, B TOM YHCJE ONMUCAHUE ero KBaIH(HUKAIAN U
KOHTaKTHasd uWHQopManua. MoKHO HONBITATHCH HAHTH M O3HAKO-
MHATBCA C APYTMMH paGoTaMH 3TOr0 aBTOPa, KOMMEHTAPDUAMH M
OT3BIBAMH YMTaTelIell Ha ero paboTeI.
IIposepra daxTHueckoro marepnana. JlioGuie thaxkTHueckue U cra-
THACTHYECKHE NAHHBIE MMEIOT HCTOYHHK. XOPOIIO, eCJOH CChLIKH
Ha aBTOPUTETHBIE HCTOYHHKM MMEIOTCA Ha CTPAHUIAX 3aHHTEPeco-
BaBIIEro Bac caiTa. Ecau TaKMX CCBUIOK HET, TO JaHHBIE MOKHO
BEIGOPOYHO CBEDHTH € OMUIHATBHBIMM HCTOUHHKAMU caMocTOs-
TenbHO. Ecam obmapysures, uTo Kakme-TO maHHBIE He corjacy-
fOTCA C NaHHBIMH O(QUIMANBHBIX HCTOYHMKOB, TO M OCTAJILHOMY
MaTepuanmy TakKiKe He CTOMT /[J0BepATb. XODOIIO, eCiy AaHHBIE
HOZAIOTCA ¢ PasHBIX TOYEK BPEHHs, €CIM OHM COTJIACYIOTCA ¢ TeM,
HTO BBl M3y4Yanu B IIKOJE WM Y3HAIHW U3 APYTMX HCTOUYHUKOR.

Heobxomumo uéTko npemerasiaTs cefe, YTO MMEHHO BBl HINETe,

U IPOBEPATE BCe Ba)KHble JaHHbIe, HalifeHHble B WaTepHere. Ecim
B DE3yJpTaTe MOMCKA BBl He HALLIX HU OXHOIO MOAXOASIIEr0 HOKY-
MEeHTa, HYMHO:

L ]

[IPOBEPUTE [PABHJABHOCTbL HAIMCAHUA KJUYEBBIX CJIOB;
IPOBEPUTE IPABUILHOCTb MCHOJb3OBAHHA JIOTUUECKUX CBAZOK;
nopobpartk Gosee yaauynHble CUHOHHMEI;

M3MEHHTH JIOTHKY 3ampoca.

CAMOE TIJIABHOE

Beb-cTpanuna ¢ Touku 3penus eé paspaboTyuka — 310 (daitm, co-

Aep:Kalquii COGCTBEHHO TEKCT, HecyIuit onpelenéHHy0 uHbopMaImo
A TOMb30BATENA, U CIyxebHyio mHpOPMANHIO aaa Gpaysepa (Tarm
pasmeTku) Ha asbike HTML (amra. HyperText Markup Language —
A3BIK Pa3MeTKH T'HMIEepPTeKCTa).
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HTML — ogumu m3 BebG-cTaEmapTOB, II0 KOTOPHEIM paspabaTeiBa-
IOTCA CcaliThl BO BCEM Mupe. Emé onHMM M3 TaKMX CTAHAAPTOB fAB-
nsercs rTexHojoruss CSS (amrs. Cascading Style Sheets — xackan-
HBle TAOIHUOBI CcTHJEH) — (QOpPMANBHBEIM A3BIK ONHCAHWUA BHEIIHErO
BH/IA JOKYMEHTA, COCTABJIEHHOTO C KCIIOJIb30BAHHMEM A3bIKA PasMeTKH.
Texuomorua CSS IMo3BONAET NPHHIIUIHAILHO PasfeluTh COJEpHKaHHe
¥ MpeiCTABJeHHMe AOKYMEHTA: ONMCAHWE CONEPXKAaHHA M JIOTMYECKOM
CTPYKTYpBI BeO-cTpaHunsl npoussoguTces ¢ nomoineio HTML mam apy-
THMX #3BIKOB pasMeTKM, a ONHCAaHHe BHEINHEero BHAAa Beb-CTpaHHILBI
npousBoguUTCA ¢ momoinsoo CSS.

Be6-cTpaHunsl mpegHA3HAYEHBI AJS BOCIPOHM3BENEeHHA HA CAMBIX
PasHBLIX JKPAHAX CAMBIX pasHBIX KOMIbIOTepoB. lloaromy oHM He
UMEIOT «KECTKOTro» dopmaruposanus. OdopmieHne BebG-CTPaHHUIBI
BBIIIOJIHSIETCHA HEIOCPEeACTBEHHO BO BpeMA e€ BOCIPOH3BEJAEHHUA HA
KOMIIBIOTEpe KJIMEHTA B COOTBETCTBHH C HACTPOMKAMH HCIOJIb3YeMO-
ro Opaysepa.

TlomcKoBadA CHCTEMa — HTO IPOTPAMMHO-ANIIAPATHBIN KOMILIEKC,
NpegHASHAYEHHBIN Aas moucka wHbopManuu Bo BecemupHOi nayTu-
pe. TlouckoBadg MAaIIWHA — IPOTPAMMHEAS YACTh IIOMCKOBOM CHCTEMBI;
KOMILIEKC NpOrpaMM, MpeJHAa3HAYeHHBIH AJId HOMCKA HHMOPMAaIWH.

ITo npuHIMIy AeHCTBUA pasjU4yailoT TAKHe THIBI IOMCKOBBIX CH-
cTeM, KaK: NOMCKOBBIE KATAJIOTH, yIpPaBJifeMble YeIOBEKOM; CHCTEeMEI,
HCIOJIb3YIONIHEe TTOMCKOBBIX P0o60TOB; MHMOpHU/IHBIE IOUCKOBBIE CHCTEMBbI.

Heobxoaumo YETKO HpeacTaBiaATh cefe, UTO MMEHHO BBI HINETe, H
[POBEPATH BCe BayKHEIE JAaHHBIe, HalinenHble B aTepHeTe. OCHOBHEI-
MH crocofaME IIDOBEDKH HalileHHOM MH(OPMAIUH ABJIAIOTCHA: BBIICHE-
HUe pernyTanuM caiiTa; nojydeHue mHMopmaiuu o6 aBTope Marepua-
Ja; IpoBepKa (PAKTHUECKOTO Marepuala II0 JaHHLBIM U3 aBTOPHUTETHBIX
MCTOUYHUKOB.

Bonpocbl U 3apnaHvua

1. Yro mpeacrasasier coboii BeG-cTpaHMIla ¢ TOYKH 3PEHUA I1OIb30-
BaTelas M ¢ TOYKM 3peHus eé paspaboTyura?

2. B uém, mo BameMy MHEHHIO, COCTOMT OJHO M3 OCHOBHBIX OTJIH-
yuit BeG-CTPAHMIILI OT OOBIYHOTO TEKCTOBOTO NOKyMeHTa?

3. Komy npmaznexur wupea ruaneprexcra? Iloarorospre KparkKoe
cooDIleHre Ha ATy TEMY.

4. HasoBuTe [ABa OCHOBHBIX BebD-cranpapra. [lja dero InpegHA3HA-
yeH KaKABIA uU3 HUX?

5. Kakue cnocobel MOWCKAa MOKyMeHTa BO BceMHpHOH mayTuHe BaM
M3BECTHEI?
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6. Uro Taxkoe momckoBaa cucremMa? YUTo TaKoe IMOMCKOBAasA MamrmHAa?

7. Kakue THUIBI IIOMCKOBBIX CHCTEM MOMKHO BBIJIEJIUTE B 3aBUCHMO-
CTH OT TIPWHIWIIA UX HeHcTBHA?

8. ITouemy, ecniu Mbl HE MOYKEM HAWUTH 4YTO-IHO0 B OJHOM IIOMCKO-
BOIl cHCTeMe, MMeeT CMBICJ IOMCKAThL HY)KHBLIM MaTepual B ApY-
roi?

9. MosxeT JM CIAYYMTHCA TAK, YTO [IOMCKOBASA CHCTeMa HAWIET I0-
KYMEHT, KOTODPBIA He CYIIecTBYyeT?

10. B rabumunme npuBeseHbl 3a0pOChl K IIOMCKOBOMY cepBepy. ns
obosHaueHus Joruueckoi omepanmuu WMJIM B 3ampoce HMCHOJB3Y-
eTcs CHUMBOJ «|», a AJsA Joruyeckoil omepammu M — «&». Pac-
IIOJIOKHTE HOMepa 3allpOCOB B TOPANKE BO3PACTAHUSA KOJIHUECT-
Ba CTPaHWI[, KOTOpBIe HANIET IIOMCKOBEHIH CepBep II0 KayKIoMy

3amnpocy.
1 | npunrep | ckamep | monuTOp
2 MOHHTOP & IIpUHTED
3 | mpunTep & ckxaHep & MOHHTOD
4 | ppuntep & ckamep & MOHHTODP & KOJIOHKH
5 | opunrep | ckamep
6 | mpunrep | ckamep | monuTop | KoMOHKH
7 (MoHMTOp | npunrep) & (nmpunTep | cramep)
8 | (momuTop | ckamep) & mpumTEp

o 11. MsBecTHBI 3anpockl W KOJHYECTBO HAWJEHHBIX MO HUM CTPAHMI]
HEKOTOPOTO cerMeHTa cetu MHTepHer:

Haiineno crpanui; (Tsic.)
3anpoc
1 2 3 4
flunexc | Google 900 1300 750 x
Bing | Google 700 1400 7z 2000
fnmexc | Bing | Google 1200 x 450 2500
(Aumexc & Bing) | Google x 1600 1100 500




WHTepHeT — rno6GanbHas uHpoOpMaLUMOHHas cuctema

12.

13.

14.

15.

16.

1.7

18.

UYemy paBeH X, eCJIH BCe 3allPOCHl BBHINOJHAJIHUCH MNPAKTUYECKH

OJHOBPEMEHHO, T. €. BO BpeMs BBINOJHEHWs 3alIpocoB Habop

CTPAHUL, COJEPIKAIIUX BCE HUCKOMBIE CJI0BA, HE U3MEHUJICH?

3Hasd, UYTO TaKOe TOYHOCTH, HWH(pOpMAI[MH, HalTe oIpeleieHHe

IapHOMY MOHATHIO <«UHPOPMAIMOHHBIA IIyM».

3Hasg, UYTO TaKoe TIoNHOTAa wWHQMOpPMAIUMU, [gaiiTe oIpenesieHHe

IIapHOMY IMOHATHIO <«IOTepH HHGOPMAIIHH .

Kakasa wundopManmsa HasblBaeTcs pejieBaHTHO#? Kaxk cBAzaHBI

IMOJHOTA ¥ TOYHOCTL ¢ KadecTBOM (2(h)()eKTHBHOCTHIO) IoHCKAa?

MosxHo 1111 6E€30TOBOPOUYHO HOBEPATH TAKOMY IONYJISAPHOMY pe-

cypey, Kak Burunenus?

Kro rakme 6moreper? MosHO 1u 0e30rOBOPOYHO J0OBEPATH My6-

JIUKyeMoi mMH HHbOpMAIUH?

B uém cyThb OCHOBHBIX CIIOCOOOE TPOBEDPKH JIOCTOBEPHOCTH WH-

(opmanuu, HalpenHod B ceru MuTepHer?

Haiimure B cern MHTepHeT He MeHee TPEX ABTOPHUTETHBIX HCTOY-

HHUKOB, COJep:Kamux wWHQOpMALMID II0 OJHOI H3 CJAeAYIOIMUX

TEeM:

* «CucTeMbl MCKYCCTBEHHOIO HHTE/IEKTAa M MAaIluHHOE O0y4YeHHe»;

* «IIpUHOUNLI TIOCTPOEHUS U DPEeJAAaKTHPOBAHHUA TPEXMEDHBIX MO-
neseit»;

» «IIpencraBieHue 0 cHUCTEMAX ABTOMATH3MPOBAHHOI'O IIPOEKTH-
POBaHHA>» .

Iloyuemy BbI CUHMTAaeTe, 4TO STUM HMCTOYHHMKAM MOMKHO J0BEPATH?

Ha ocHoBe HaiileHHBIX MAaTepHAJIOB HOATOTOBbLTE HeDOJIbIIOE CO-

obnieHne 1Mo BRIOpAHHON TeMe.

JononHutensHble MaTtepuanbl K rnaee CMOTPUTE B aBTOPCKOW MacTep-
CKOW.

ERE

227
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OCHOBblI COLIMANIBHOM
MHDOOPMATUKHA

HMudopmaTtnka usdyyaer MHGOOPMAIMOHHBLIE IIPOLECCHI, IPOTEKAIO-
e B CHCTEMAaX caMoOM pasHOW HPUPOJbI: TeXHUYECKHX, OHOJIOTHYe-
CKHX, COIIMAJBHBIX. B TocjenHWe JecATHIeTHA BCE OoJIbIllee 3HaUe-
HHe NpHoOpeTarT MHGOPMANHOHHEBIE NPOIECCH], XapaKTepU3YIOIIHecH
IMHUPOKOMACINTAOHEIM IPHMEHEeHVeM WH(OPMAIHOHHO-KOMMYHUKAIIMOH-
Heix Texmomoruil (MKT) Bo Bcex chepax conmanbHO-IKOHOMHUYECKOI,
NOJUTHYECKOM M KYJbTYPHOH XM3HU obmecrsa. Illmpokoe m moBce-
mectHOe mpuMmeHenne MKT okasbiBaer Bcé Gosiee cHIbHOe BIHMAHWE HA
KH3HB KaMJOr0 OTHEeJNBLHOIO 4YeJloOBeKa M OOIIecTeEa B IeJOM.

CounanbHas wuHpoOpMaTMKa — 3TO Hayka, W3yyaloLWas KOMMIEKC
npo6nem, cBfI3aHHbIX C WMHGMOPMAaUMOHHLIMKM MpoueccaMy B obLiecTse
(counyme).

Mbl paccMOTPHM KJIOYeBble MOHATHA COIMANBHON wuHGOpPMATH-
KM — WHQOPMANHOHHOEe 06IIecTBO, MHMOPMAIMOHHBIE DEeCypChI, WH-
GopmManmoHEHOE NIPaBO, a4 TAKMKE TECHO CBA3AHHOE C HUMH IIOHATHE
HH(pOPMAIIMOHHOH 0Ge30IacHOCTH,

§ 17
UHdopmaumoHHoe oOwecTBO

17.1. MNonaTue mHdpopmayuoHHoro obuiecrea

W3 Kypcor mcTOpHU ¥ O0IIECTBO3HAHMSA BaM H3BECTHO, UTO YEJIO-
BeYeCKas IHWBHIH3AIHA B CBOEM Da3BHTHH NPOILIA UYepe3 HEeCKOJBLKO
COLMANBHO-9KOHOMHYECKHX cTagui (pume. 5.1).




UudopmaunoHHoe obwecTso § 17

>
> WHdopmaunoHHoe e

MocT- obwecTtBo
o H
[ WHaycTpransHoe ””ﬂggzﬂ’éﬂg oe
ArpapHoe o6Lectso
3Tan oxoThb! oBLecTeo

v cobuparenscrea

Puc. 5.1. ConnanpHO-3KOHOMHUYECKHEe CTagu# pasBUTHA obIlecTBa

OZHUM U3 KDPUTEDPHUEB, OIpeAeNAIONAM CTaguio OOIIecTBeHHOTO
pasBUTHs, ABIAETCH XapaxkTep TPYAOBOH [OeATelbHOCTH HACEJIEHHA.
Tak, Ha sralle arpapHoro obmrecTBa OOJBINIAA UACTL HACEJICHHs 3aHATA
B CeJBbCKOM XO03fiCTBe; B MHAYCTPHAIbHOM 00InecTBe Gojee IIOJOBHHBI
HaceJleHUA 3aHATO B chepe NPOMBINIJIEHHOTO IIPOM3BOJCTBA; MOCTHH-
IycTpHANIBHAA CTANUA PA3BHTHUA OOINECTBA XapaKTepPH3YeTCdA TeM, 4YTO
Gomee 50% mHacenenus saHaTo B cepe yeayr. O mepexofe Ha CTANUIO
nHGOPMAIMOEHOTO 00IIecTBa MOKHO TOBODHTH TOrja, Korga OGosee
IIOJIOBHHLI HAaceJeHHWs 3ajeicTBoBaHO B cdepe HHPODPMAIIMOHHO-WH-
Te/LIeKTYAJbHOI'0 IIPOM3BOJACTBA H YCJIYT.

MHdpopmaumoHHoe o6LecTBO — HOBas uctopuyeckas dasa passuTvis 0
UMBMAN3ALMK, B KOTOPOW MMaBHLIMK NPOOYKTaMW NPOW3BOACTBA ABMSIOTCA
MHbOpMaLUMa 1 3HAHUA.

B 2000 r. B OxkuHaBe BoCceMb KPYIHEHITNX IPOMBILIJIEHHO DAas-
BUTHIX cTpaH Mupa (BemukoOpuranmus, lepmanus, Hramua, Kanaza,
Poccusi, Coenmuénnnie IIrarer Amepuru, ®paunus, fmorma) npu-
Haan XapTHio TIo6anbHOro MHOOPMAINMOHHOTO O6INecTBa, B KOTOPOU
oIlpelieJIeHbl ITPHOPHUTETHBIE HANPABJICHNS [IeATeIbHOCTH, CIIOCOOCTBYIO-
Iye BXOXKIEHHIO I'OCYJAPCTB B HHMOPMAIIMOHHOE OOIIECTBO.

Tax, B XapTu# TOTUEPKHBAETCH, UYTO:

® «BCe JIIOAW TIOBCEMECTHO, 0e3 HCKJIIOYEeHHUS NOJMKHBI HMETh BO3-
MOIKHOCTH ITOJIB30BATBCA IIPEHMYIecTBaMK IVIo0anbHOTO HHGOD-
MAalOHHOTO 0ofIImecTBa;

s «uHGOPMAIMOHHOE OGIIECTBO, KAK Mbl €ro Ipe[CcTABJsSeM, I103BOJIA-
eT JIOAAM IIHPEe HMCIONb30BATHL CBOM MNOTEHIIHAJ M PeaJHn30BbIBATH
CBOHM yCTpeMJIeHHA. A aTOro Mbl JOJIKHBEI CHEJIATH TaK, 4TOOBI
UHEGOPMAIIMOHHLIE TEXHOJOTHH CIYXHIM [JOCTHKEHHI0 B3aWMOJI0-
MOJHAKINNAX Iejeil obecredyeHNs YCTOMYHMBOTO YKOHOMHYECKOIO PO-
¢Ta, TOBBIIIEHHA OOINECTBEHHOTo OJIATOCOCTOAHUA, CTHMYJIHMPOBAHUA
COLMAJBHOI0 COTJIACHA ¥ TOJMHOHW peajlnsalud HMX NoTeHIuaja B
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o6IacTH YKpeIJIeHUusl AeMOKpaTHMM, TpaHcmapeHTHorol) m oTeeTcr-
BEHHOI'O YHNPAaBJIEHHUT, MEKIYHAPOAHOTO MHpPA M CTAGHIBLHOCTH».

OsHakombTecs ¢ OkuHaBckor Xaptuein (www.iis.ru/library/okinawa/
charter.ru.html). HazoBuUTE W3NOXEHHBIE B HEN NPUOPUTETHLIE Ha-
npaeBneHns OeATeNnsbHOCTU, CnocoBCTBYIOWME MPOUECCY pasBUTUA UH-
dopmaumoHHoro obuiecTtsa.

HO

B pamkxax BcemupHoii Berpeunm (BcemmpHOro camMmmmTa) Ha BBIC-
IIeM ypOBHe I10 BOmpocaM wuHGopMamuoHHOro obmecrBa (Hlenesa,
20038 r. — Tynuc, 2005 r.) 66IH cHOPMYIMPOBAHLEI NPUHIMOLI IO~
CTpOeHusA MHMOPMAIHMOHHOIO ODOIIecTBa.

OsHakombTeck ¢ [leknapauuein NPUHUMNOB MOCTPOEHMS MHMOopMaLm-
OoHHOro ofuwecTtsa (www.un.org/ru/events/pastevents/pdf/dec_wsis.
pdf). lNoaroToesTe npeseHTaUMIO, PACKPLIBAOLYIO CyTh KaXOoro W3
M3NOXEHHbLIX B HEW MPUHLUMMOB.

HO

MosxHO BBIZIENINTH CJEAYIONIME OCHOBHBIE HePTHl WH(OPMAIMOH-
HOrO obfIecTsa:
® yBeJMYeHHe DONH WHOOPMAIWH W 3HAHWH B JKM3HM OOIIecTBa;
¢ BO3pacTaHWe YHCJa JIoJel, 3aHATHIX B chepe MHGOPMAIMOHHBIX
¥ KOMMYHHKAIMOHHLIX TeXHOJIOTHH, POCT HOJIH WH(MOPMAIIMOHHBIX

OPOAYKTOB M YCIAYI' B BAJOBOM BHYTPEHHEM NPOJAYKTE;

® mupoxkomacmrabuoe ucrnonssoBarEne UKT Bo Becex cdepax comm-
aJIbHO-9KOHOMHMYECKOM, IOJUTHYECKON M KYJIbTYPHOH KHU3HU 00-
I1eCTBA;

¢ cozgaHue riodanbHOr0 MHGOPMAIIMOHHOIO IIPOCTPAHCTBA, obecreuu-

Bajoiero: s)@exKTuBHOe HHQOPMAIMOHHOE B3aMMOIeHCTBUE JIIONeH;

HMX JOCTYNl K MHMPOBBIM HH(OPMAIIMOHHEIM PecypcaM; yAOBIeTBOpe-

HUe HX I0TpebHOCTed B MH(PODMAIMOHHBIX HPOAYKTAX M YCIYrax;

¢ pasBuUTHe HMHPOPMANMOHHOH ODKOHOMHMKH, 3JEKTPOHHOTO IIPAaBH-

TeTbCTBA, DJMEKTPOHHBIX COLMAJBHBIX CETeH M Ip.

W pasBuTele, ¥ pasBUBAIOIIMECs CTPAHBI B PABHOH CTENeHH po-
ABHHYJIHCE II0 IYTH K HHQOpMamuoHHOMY obImectBy. IlpumaTo cum-
rarbk, 4ro CHIA szasepmiar B IlesoM nepexoj K HHGOPMAIMOHHOMY
obmectBy kK 2020 roxy, fInoHMs u GOJBIIHHCTBO crpad 3anamgHoil
EBponner —  2030-2040 rr.

17.2. UidopmaumnoHHble pecypchi, NPOAYKTbI U ycnyru

Henosevyeckoe 06IMECTBO II0 Mepe CBOEro PA3BHTHS OBIALEBAJIO
He TOJBKO BEIIeCTBOM H »Hepruei, Ho u mHGMpopmamnueir. C TeueHuem

1) TpamenapénTbrit — TpospavHslil, OTKPHITHIL, He COAEDKAIUII HETOMOJIBOK U

CeKpeTOB.
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BpeMeHH HAKAIJIMBAJHCE HWH(MOPMAIHOHHBIE DECYDPCHI, ABIAKIIHECH
CerofiHd CTPATEerMYeCKHMM, AHAJOTPMUHBIMH II0 3HAYMMOCTH Decypcam
MAaTepHUAIbHBIM, CHIPBEBLIM, JHEPreTHYECKHM, TPYIOBHIM M (puHAHCO-
BbIM. Beé Boapacraioiias pojab MHPOPMAIMOHHBIX PECypcoB — OJHA
W2 BajKHeHINMWX TEHAEHIHMH OOIeCTBEHHOTO Pa3sBHUTHA, CONPOBOMKIAI0-
mas nepexon K HWHMOOPMaIWoOHHOMY OOIIecTBY.

COBOKYNHOCTL Bcel nHdpopmaumm, HakonJIeHHON 4YeN0Be4ecTBOM B Npo-
Lecce pasBUTUA HAyKW, KynbTypbi, 06pasoBaHWs W NPakTU4EcKoW [nes-
TEeNLHOCTU NIOAEeR, HasbiBalT UHPOPMAUNOHHBIMU pecypcamm.

Hudopmanus, cofepiKamaica B TrOCYAapCTBeHHLIX HHGOPMAINOH-
HBIX CHCTEMaX, a4 TaKyKe HHBIe MMeIOIuecs B PACIOpPSIKeHuH I'ocy-
JapCTBEHHBIX OPraHOB CBeleHUA M JOKYMEHTHI SABJIAIOTCA TOCyAapCT-
BEHHBIMHA HWH(GOPMAaIMOHHBIMHA pecypcamul),

TocynapcrBeHHEIe HHQOPMAIMOHHBIE PECYPCHI MCIIOAB3YIOTCH LA
pellleHHdA 3ajady TOCYAAPCTBEHHOTO yIIpaBJIeHWA, oOecHedYeHHA HpaB M1
6e30IIaCHOCTH TPAMKIAH, MONJEP:KKH COIUANBHO-DKOHOMUYECKOro pas-
BUTHS CTPaHbI, PA3BUTUA KYJBTYDEl, HAYKH, 00pasoBaHus H T. 1. 3Ha-
YWTEeThHAA YacTh IOCYJAPCTBEHHBIX HH(OPMAIMOHHBIX PECypPCOB CKOH-
HeHTPUPOBaHA B (DefepalbHBIX TOCY/JaPCTBEHHBIX HH(POPMAIMOHHBIX
crcTeMax, PEecTp KOTOPHIX pasMelleH Ha caiite rkn.gov.ru/it/register.

Msuorue TrocyAapcTBeHHBIE MHGOOPMANNOHHLIE CHCTEeMBI OPHMEHTH-
pOBaHBI Ha BHeITHEro [oJb3oBaTend. K TakuM cucreMaM MOMKHO OT-
HeCTH:

¢ pubamoTeuHyio ceTb Poccuiickoil Pemepaiiumu;

o Apxusmbii (Qoupy Poccuiickoil ®enepanuu;

® FOCY/ApPCTBEHHYIO CHUCTEMY CTATHCTHKH;

* rocyZapCTBEHHYIO CHCTeMy HAay4YHO-TeXHMYECKOH HH(OpPMaNuu;

* rocyJapcTBEHHYIO CHCTEMY IIPABOBOM HHMOPMAIVN;

s cucreMy WH(OPMAIMOHHBIX PECypCOB OpPraHOB TOCY/AapCTBEHHOM

BJIACTH H [AP.

PaccmoTpuM Oosiee moapoOHO mepBhie IBe U3 HUX.

Bubaunoreunas cers P® Brmgoouaer ceeime 150 Theic. OHOJIHOTEK
denepasibHOTO, PETHOHAJBHOTO M MYyHHI[MIAIbHOTO ypoBHeii. B 6ub-
JUOTeKaX XpaHuTces HH(pOpPMamwWsa, IIpPe/CTaBIeHHAs B BHAe pPasmd-
HBIX OTEUECTBEHHEBEIX M 3apyDesKHBIX M3JaHW, OXBaTBIBAIOIIASA BCE HAa-
IpaBiaeHusi, TeMbl W OTPACAH 3HAHWI. JTO COTHH MMUJIIHOHOB eJMHUI]
xpaHeHHs. B mociegHHe ToAbl B OHOJIMOTEKAX AKTHBHO CO3JAIOTCA

1) depepanbHbiil 3axoH «06 mHEOpManmy, MHQPOPMAIHOHHBIX TEXHOJOTHAX W O
3amuTe WHpopMAaLUU».
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9JIEKTDOHHBIE KAaTaJIOTH, Apyrue OmOiamorpadmyeckmre m pedepaTHB-
Hele 0as3bl JaHHBIX, OPraHM3yeTCd AOCTYI UHTATEIEH K 5JIeKTPOHHBIM
U31aHUAM H pecypcam cetu WuTepHer.

ApxusHbi doHx Poccumiickoit @efepanu — 3TO HCTOPHYECKH
CIIOJKUBIIAACA M IOCTOSHHO IIONOJHAKIIAACH COBOKYITHOCTD MOJIEKA-
WX IOCTOAHHOMY XPaHeHHUIO NOoKyMeHTOB. O0béM ApxuBHOTO (QOHAA
Poccuiickoit @egepanuu cocrasiasier Gosee 500 MJIH. eMHMI XpaHe-
HUA, OPeACTaBJIeHHBIX Ha PASHBIX HOCHTEIAX.

Ouudposka apXHUBHEIX JOKYMEHTOB M CO3JaHHE COOTBETCTBYIOIIHX
UH(POPMAIMOHHEIX CHCTEM O0eCIeYMBAIOT AOCTYI K HHUM IIHPOKOTO
Kpyra noJjba3oBaTresneii. Hampumep, onudpoBka JOKYMEHTOB 0 Beawkoii

e OreuecTBeHHOI BoiiHe, xpaHAUMXcA B LleHTpamsHOM apxuse MunoGo-
poHEl P®, IleHTpanbHOM BOEHHO-MOPCKOM apxuBe MuHoGopoHEI PD,
Poccuiickom rocyaapcTBeHHOM BOEHHOM apxwuBe, I'ocyZapcTBEHHOM ap-
xuBe PD u ero permoHaJbHBIX OT/ENEHUAX, YHpaBieHun MunrOGOPO-
Hbl P@ 1[I0 yBeKOBeUeHMIO MaMATH HOrMGmMX TpHM samure OTeuecTsa,
IIO3BOJIMJIA cOOPaTh B €IMHYI0 HH(DOPMAIMOHHYIO CHCTEMY JOHECEHUS
OoeBBIX uacTeii 0 Ge3BOSBPATHBIX HOTEPAX, APYTHE ApXHBHEIE JOKY-
MEeHTBI, YTOUHAIOIINE I0TepH (IOXOPOHKH, AOKYMEHTHI ToCHOuTaIeii
H MexcaHb6aToB, TpodeiHble KapTOYKM COBETCKHX BOEHHOILIEHHBIX
U T..), & TAKXKE NAacIOpPTa BaXOPOHEHUH COBETCKHUX COJZAT U O(u-
nepoB. B pamkrax npoekrta orckanupoBaHO Goree 16,8 MAH JaMCTOB
APXUBHBIX NOKYMEHTOB M CBBIIIe 45 THIC. NACIOPTOB BOMHCKHMX 3a-
XopoHeHHUil. B peaynerate 6B1 cozman OGOGIIEHHEIN GaHK TAHHBIX
«Memopuan» (www.obd-memorial.ru). Bel MoKeTe O3HAKOMHUTBCS ¢
PeaJbHBIMH NOKYMEHTAMH, CAMOCTOATEJNbHO MPOBECTH MOMCK IPOIAB-
mHUX Ge3 BECTH MJIM YTOYHUTH MHMOPMANMIO O HOrMGIIMX B TOIBI
BOHHBI (puc. 5.2).

Yemarnosums cydoby PacwwpenHsii nonck  MabpawHoe  O6paTHas cBAse

Dammanna Hma OTuecTBO

TR TR | = s

lpumep: Huxonail Mpusep: Ayamonsesuy

3BaHne

Npumep: 1901 Mpumep: ma. netimexaum

Puc. 5.2. Tlonck B O6GobmeéEHOM GaHKe TAHHBEIX «Memopuaim»
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Ilepenecénnble HA SJeKTPOHHBEIE HOCHTeNH MHGOPMAIMOHHBIE De-
cypchl TpHOOpeTaldT KAayeCTBEHHO HOBOE COCTOAHHE, II03BOJIAKIIee
co37aBaTh HA MX OCHOBE PasHOOOpasHBEIe MHMOPMAIHMOHHBIE IPOAYKTEI.

WUHpOpPMaLMOHHBIA NPOAYKT — WHGOpMauns BCeX BUOAOB, Nporpamm-
Hble NpoaykThl, 6a3bl AaHHbIX, NpeacTaeneHHble B dopme TOBapa, T €.
CO3[aHHble C LENbio npodaxu 3a AeHbrn uav obmeHa Ha Jpyrve npo-
OYKTb.

HadopManMOHHBIE IPOAYKTHEI OTJIHYAIOTCHA OT APYTHUX IIPOAYKTOB

TeM, 4TO:

1) COXpaHAIT COAep)KaINyioca B HUX HHPOPMAINIO, HE3aBHCHUMO OT
TOTO, CKOJIBKO PA3 OHa OblIa HCIOJbL30BAHA;

2) co BpeMeHeM MOIYT IIOTEPATH CBOI0 I@HHOCTh, HaIpDHUMep, B CBA3H
¢ moTepeil aKTYaJIbHOCTH COAepiKalleiics B HUX HHQOPMAIMU]

3) oHM MoOryT GBITH TPEACTABICHBI B PasHOil (opme, ¢ y4ETOM BO3-
MOJKHOCTEH HMIM TpeAlouYTeHHH I1oTpebuTesne;

4) TpebyioT 3HAYMTENBHBIX 3aTpPaT Ha IPOM3BOACTBO W HE3HAUHTEJb-
HBEIX II0 CPaBHEHHI) C HMMH 3aTpaT Ha THpa)XMpOBaHUE.

UndopmaumoHHas ycnyra — [OeiCTBUS, HanpasieHHbe Ha YAO0BNeTBO-
peHve MHGOPMALIMOHHON NOTPEeOHOCTU NOb30BaTENs nyTémM npenocTas-
neHus MHGOPMAUMOHHONO MPOoAYKTa.

XapakTepHasi yepTa MH(MOPMAIMOHHOTO OOINecTBa — IOABJIEHUE
pasBUTOr0 PHIHKA MHOMOPMAIHMOHHBIX PecypcoB M yCuayr (puc. 5.3).

HayuHo-TexHu4eckas npoaykuusa

—{ [Lenosas uHdopmMaums
PbIHOK
MHDOPMALMOHHBIX |_| MoTtpebutensckan nHdpopMaums
pecypcoB
nycnyr
Yo —I Ycnyrv o6pasoBaHua

O6ecne4mnsaioLimMe MHHOPMAaLMOHHbIE
CUCTEMBI M CPeACTBa

Puc. 5.3. Crpykrypa pbIHKa HH(DODMAIMOHHEIX PecypcoB H yCayr
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CootHecute cnepylolwme MHPOPMALMOHHLIE PECYPChbl U YCIYIW C CeK-
TOpamMu MHGOPMALMOHHOTO PbIHKA:

® & @ »

cuctemHoe [M0O;

npuknagHoe M0O;

SNEKTPOHHbIE Y4eBHUKMK;
passuBalOMe KOMMNbIOTEPHbIE
WUrpsbl;

KOMMbOTEPHbLIE 0bBy4vatolme n
KOHTPOJIMPYIOLLUME CUCTEMbI;
Bupxesas n duHaHcoBas UHGOP-
Mauns;

HOBOCTHasi uHdopmauns;

® BCEBO3MOXHbLIE PacnucaHus;
® pesepBupoBaHue BUNeToB u

MECT B rOCTMHMLAX;
3aKkas TOBapOB W YCHyr;
npoeegeHne BaHKOBCKUX
onepauuii;

NPOW3BEOEHNA XYO0XECTBEH-
HOW NnUTepaTtypbl;

® cratmctuyeckas nHbopMauus; KUHODUNBMBI;
® KOMMep4eckasi MHgpopMaums; ® My3blKa;

® npodeccroHansHas uHpopMaums; ® Urpbl.

L ]

Hay4HO-TexHM4yeckas uHdbopMauma;

17.3. Undopmatuzauus obpasoaHns

Ilo mepe mpoaBMKeHUS K vHpOpMaMOHHOMY 00HIeCTBY BCE 6OJIb-
HIMe BO3MOYKHOCTH, CBA3AHHBIE C HCIOJIL30BAHHEM HHMOOPMAIIHMOHHBIX
H KOMMYHUKAIHOHHBIX TEeXHOJOTHH, MOABIAIOTCSA B ciepe obpasoBa-
HH#A, CHOCOOCTBYA MOBBIIIEHUIO €r0 JOCTYIHOCTM M KAYECTBA, CO3MIa-
HHIO CHUCTEMBI HelpepBIBHOTO 00pa3oBaHUA.

KiiodgeBbIM ycioBHEM NOCTPOEHHA COBPEMEHHOTO o0pasoBareb-
HOTO mpoLecca ABAAETCHA HAaIW4YHWe B 00PAa30BATENHHOM YUDEeXICHHH
HH(OPMAIMOHHO-00Pa30BATEILHON CPEABl — «CHCTeMBI UHCTPYMEH-
TANBHBIX CPEACTB H PecypcoB, o0ecneyMBAIOIIMX YCJIOBHA IJIA pea-
Ju3anuu o6pasoBaTENIbHON NeATelbHOCTH HA OCHOBE HHMOPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TeXHOJOTHH» L),

Oxapakrepuayiite nHdOpMaUMOHHO-06pasoBaTenbHyl0  cpefy Ballei
LKOJIBI: ONULINTE UMEILLIeeCs TEXHWYECKOE OCHaLLeHWe, MpPorpaMmMmHoe
obecrneyeHne M UX UCNONb30BAHME YYUTENSIMU M LUKONBHUKAMM.

Cerognsa MBI roBOpuM 06 BIEKTPOHHOM ofydeHUM — «OpraHusa-
UK 00pa3oBaTeNbHOH AEATEeNbHOCTH ¢ IPUMEHEeHHeM cojepsralneiicsa
B 0asax MaHHBIX M HCIOJB3YEMOIH IIPH Peau3aIii obpa3oBaTeIbHBIX
nporpamMMm uH(popManuu u obecmeuuBarIux eé o6paboTKy HHDOD-
MaIHOHHBIX TEeXHOJOI'MH, TEXHHYECKMX CDEJCTB, a Takyke HH(DOpMa-
OHOHHO-TeJIEKOMMYHHUKAIHOHHEIX ceTell, ofecreuynBaOIIUX Iepesavy

1) TOCT P 53620-2009 «HupOpMAIMORHO-KOMMYHUKAIMOHHEE TEXHONOTHHE B obpa-
30BAHMM. DJIEKTDOHHBIE 00pasoBaTelbHBIe pecypchl. OBIIHEe MMOMOMKEHHT».
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N0 JWHUAM CBASH VKAs3aHHON MHMOpPMALMH, B3aUMO/eiiCcTBHE obyua-
JOIMXCA U [IeJATOTHYECKUX PaBoTHUKOB» V).

HNuadopmanuoHHEse oOpasoBaTesbHble PecypChl, IIPeICTaBIEHHBIE
B 9JEKTPOHHOU (opMe, NPUHIHMIKAILHO OTIHMYAIOTCA OT I€HYaTHBIX
yuebHBIX MaTepHuasoB, obecmednBas:

1) MozenupoBaHNe ¥ BUBYATH3aUMI0 HHQOPMALHUM 00 u3yUaeMBIX
o0beKTax;

2) uHTEePAKTHBHOE B3aMMOJENCTBUE INOJTb30BATENA M CPENCTBA HKT,;

3) xpanenue GOABIIMX O0BEMOB MH(POPMAIHMH C BOSMOMHOCTBHIO Jnér-
KOr0 JOCTyIla K HHM;

4) aBTOMATH3AINIO IIPOLECCOB BLIUUCINTEIBHOM, HWHPOPMAIMOHHO 10"
MCKOBOH /[eATEIbHOCTH, a4 TaKKe 00OpabOTKM pe3yabTATOB yuebHO-
ro SKCIEPUMEHTAa € BO3MOMKHOCTBHIO MHOTOKPATHOTO IIOBTOPEHMA
(pparmMeHTa HIM CaMOTO IKCIEPHMEHTA;

5) aBTOMATH3AIHNIO OPraHU3ANNOHHOTO YIPABICHUA yueGHOM JleATeNb"
HOCTBI0 M KOHTPOJA DPe3yJIbTATOB YCBOEHM;

6) nH(GOPMAIMOHHOe B3AaMMOAEHCTBHE MEXAY YYaCTHHKAMHI obpa-
30BATEILHOTO IIpoIecca ¢ IOMOINBIO JIOKANBHBIX U raobaasrHOH
KOMIBIOTEDHBIX CceTeH.

Bbin AW y Bac ONbIT PaboThl C INEKTPOHHbIMW OOpasoBaTesnbHbIMU pe-
cypcamu, 06nafalowyMMn OOHOW WK HECKONbkUMU U3 nepeyYrceHHbIX
Bbille BO3MOXHOocTen? lNMpueeoute NpUMeEpPs!.

B macrosimee Bpems B ceTu MHTepHeT HMeeTCA MHOMECTEO OT-
KpBITHIX OGpasoBaTensHBIX pecypcos (OOP) — pasHooOpasHBIX Ma-
TepPUANIOB, IPEJOCTABIAIIINX AOCTYI K 3HAHUAM (momHBIE KYPCHI,
yueOHBIE MaTepUAJBI, MOAYJIH, yieOHUKM, BHUJEO0, TEKCThI, IPOrPAMM-
Hoe obecredueHHe W T. 4.), PAa3MeIIéHHLIX B CBOOOJHOM JOCTYyIIe, aubo
BBINIYIIEHHBIX II0J JIMIEeH3ue, paspemiawoineii ux cBOOOJHOe MCIOJIb-
30BaHHE MM HepepaboTHy.

Kaskaplid Xenalowmii MoXeT BOCMNOoNL30BaTbCA NopTanoM «YHUBEpCapw-
yM» — OTKPbITOA NNOLWAAKON AUCTaHUMOHHOMO ofpazoBaHus OT JNyy-
Wwux npenopasareneil Beaywux BY30B CTpaHbl (universarium.org).
«YHUBEpCApUYM» NPEeaOCTaBnsieT CPeACTBO MOMy4eHUs Ka4ecTBEeHHOro
W pocTynHOro oBpas3oBaHWA BCEM Xenalowum, obecne4yneaeT BO3MOX-
HOCTb MPO¢OPUEHTALMOHHOIO, O0MNONHUTENBHOO W npodeccnoHanbHo-
ro obpasoBaHua ONa rpaxanaH Poccuiickoin Denepaumu, NpOXMBaOLINX
Ha YOAN8HHbIX W TPYOHOAOCTYNHbIX TEPPUTOPWAX, AenaeT AOCTYNHbIM
o6pa3osaHue Ana rpaxgaH C OrpaHW4eHHbIMY BO3MOXHOCTAMU 300po-
BbSl W BbINOSHAET PSL APYrUX COLMASbHBIX MWUCCUIA.

1) ®epepansrsli 3akon «O6 ofpasoBanmm B PoccuiicKoit Memepanuu» .
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17.4. Poccus Ha nytm K nHpopmMmaumoHHoMy obwecTey

Q Wccnenosanus B 06nact MHGOPMALMOHHLIX MPOGNEM pasBUTUS GO-
BPeMeHHOro obuwlecTBa BeOyTCA CErofHs BO BCEM Mupe. Wx ocHosom
SIBAAIOTCA HOOChEepHas KOHUEenuus SBoniouMKM Guocdepsl, co3naH-
Has Tpyoamu Takux BCEMUPHO W3BECTHbIX POCCHMIACKUX YYEHBIX, Kak
K. 3. Uuonkosckuii, B. WU. BepHaackuii, A. J1. YkeBCkuii 1 ap. Ora
KOHLenuus nosnyduna panbHeiwee paseuTtve B Tpydax H. H. Mowceeea,
A. [l. Ypcyna, A. U. Pakutosa u ap.

Paccmorpum kiioueebie coGBITHA, OIIpeeNAIIHe PasBUTHE WH-
(opmanmnoHHoro obmecrsa 8 Poccun (puc. 5.4).

OxkuHaeckas XapTus

Heknapaumna npuHUMNOB NOCTPoEHKs UHbOPMaLMOHHOrO 061ecTBa
_—

Crparervns passutus
uHdopmaumoHHoro obuiecTea 8 PO

I I

|
I
|
I

BnekTpoxHan Poceus ) MHdopmaumnontoe o6uecteo

Puc. 5.4. Paseurue mupOpManmonHoro obmjectsa B Poceun

Poccus 6wina oxmoit ma crpan, mozmucasmux B 2000 r. Xapruio
rnobaabHOTO MHMOPMAIIHOHHOIO obIimecTsa.

CrepyiolmuM 3HAUYMTENBHBIM IMATOM HA OyTH K CO3JaHuio mHbOp-
MaInMOHHOIO O0IecTBA MOXKHO CUMTATH NPHHATYIO B 2002 rony @e-
ACPAJILHYIO LeJIeByI0 nporpaMmy <«dnekrponHas Poccma (2002-2010
TOABI)», BTAIIBl H XOJ peaJlu3alliu KOTOPOH HpejcTaBJIeHLl Ha caiirTe
MuHHCTEDCTBA CBA3M W MACCOBBIX KOMMYHUKanu#d Poccuiickoit ®e-
Aepanuu. Tam ke HOABeAeHEI UTOTH PeAIMBALMU ITOMN IpPOTPAMMELI H
3a(DMKCHPOBAHEI €€ OCHOBHEIE PEe3yJILTATEHI:

“ TOBEBIIEHNE KauyecTBA B3AMMOOTHOIIEHMH TOCYJapcTBa U OOLIeCTBa
IMyTEM PaCHIMPEHHs BOZMOXKHOCTH HOCTYIA rpakaH K mHbOpMa-
IHH O NeATeNbHOCTH OPraHOB IOCYJAPCTBEHHOH BJIACTH, IOBLIIIE-
HHS OIEPATHBHOCTH NPENOCTABIEHUS TOCYAAaPCTBEHHBIX M MyHHIM-




UudopmaumoHHoe o6LecTBO

NaNbHBEIX YCJIYI, BHEIADEHHs eNWHBIX CTAHAADTOB OOCIY’KMBAHUA

HaceJIeHHd;

o moBbimenue 3hHEKTUBHOCTH MeKBeJOMCTBEHHOTO B3aMMO/EHCTBHA
U BHYTpeHHeil opraHusanyuy NeATeJbHOCTH OPraHOB rOCYyAapCTBeH-
HOH BJIACTM HA OCHOBE OPraHM3alWy MeXKBeJOMCTBEHHOro MHQOD-
MalnuoHHOTO O6MeHa u obecredyeHHs 3(PPEKTHBHOTO HCIOTB30BA-
HUA OPraHAMH TOCYJapCTBEHHOM BJACTH HMH(POPMALMOHHBIX M Te-
JIeKOMMYHHMKAIMOHHBIX TEXHOJIOTHH, MOBHIIIEHUSA 3 HeKTHBHOCTH
yOpaBlIeHUsl BHeJApPeHUeM HH()OPMAIMOHHBIX H TeJeKOMMYyHHKA-
NMOHHBIX TeXHOJIOTHH B JAeATeIbHOCTE OPraHOB TOCYAapPCTBEHHOM
BJIACTH;

» nopplmenve ahdeKTUBHOCTH TOCYLAPCTBEHHOIO yNpPaBICHMI, obec-
NeyeHHe ONEPATHBHOCTH H IIOJHOTHL KOHTPOIA 3a AeATEJIBHOCTBIO
OpraHOB TOCYJapCTBEHHOW BJIACTH.

OZEEM W3 3PUMBIX De3yJBTATOE PeaJu3aluy IIPOTPaMMEbI «DIIEKT-
pounas Poccusi» ABIAeTCA paspadoTKa denepaabHO# rocyAapcTBEHHOMR
MH(OPMAIMOHHONA CUCTEMBI «EnueBIl TOpTA] TIOCYAapCTBEHHBIX H
MyHHIMAOATEHBIX yeIyr (GyHEKnmi)» (pHUc. 5.5).

Mepengute Ha noptan www.gosuslugi.ru v BbIFICHWTE, Kakue Katero-
pUX rocycnyr MoryT BbiTe nony4eHbl rpaxaaHamu.

B 2008 roay Owuia mpuHaTa Crparernsa pasBUTHA unudopMa-
nuorHOTO o0mectBa B Poccuiickoit Pezepanui. Ona omnpegeuia
Hneib (POPMHMPOBAHHS ¥ PA3BUTHA WHGODPMAIHOHHOTO obiiecTsa B
Pd — «nOBBIIeHME KAUecTBAa JKU3HM TpasjiaH, obecrneueHne KOH-
KypenTocnocobHocT Poccun, pasBUTHE IKOHOMMUECKOM, COIIHAbL"
HO-TIOIMTHUECKO, KyJbTYpPHOH M AYXOBHOH cep KU3HU od1IecTna,

& - € 2 https://www.gosuslugi.ru vl

¥# - Ona rpaxaaH 9 BoiGepute pervon — RUS ﬁﬁ
rocycrnyru Karanorycnyr Momolue 1 NopAepka Onmata  Q °
5354 {n @' | roc f
Mpeacraensiem ; e T ik
NOMHOCTbIO OBHOBIEHHbIN o ) Tenag ot
noptan [ocycnyr \“*;_M ApocT

Puc. 5.5. Exunbiii moprana rocyAapcTBeHHBIX YCIYT
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Maea 5. OcHoBbI coumansHoi MHDOPMaTUKN

COBEPIICHCTEOBAHHE CHCTEMBI TOCYJAPCTBEHHOTO YIPABJIeHHS HA OC-
HOBE HCHONB30BAHUA WHQPOPMALMOHHBIX M TEJIeKOMMYHHUKAI{HOHHBIX
TEeXHOJIOTHI» .

O3HakoMbTeCh C AOKYMEHTOM «CTparterusi passuTus MHGPOPMaLMOHHOIO
obwectea B Poccuiickoit Peaepaumms» (rg.ru/2008/02/16/informacia-
strategia-dok.html). KakoBbl OCHOBHblE 3a@a4v M MPUHUMMABI passuTuA
WHGpOPMaLMOHHOro 06LLIEecTBa B Haluei CcTpaHe?

Hokaxwute, 4yto B CTpaterum y4TeHbl OCHOBHbIE MONOXEHWS OkuHag-
CKOW Xaptmn rno6anbHoro MHGOPMaLMOHHOIO obuectea u Odexknapauumu
NMPUHUKWNOB MOCTPOEHUA WUHMOPMALMOHHOMO 06LecTBa.

B macrosimee Bpems B Hamreit cTpaHe NeHCTBYeT rocynapCTBeHHAS
nporpamma «HHbopmanuonaoe o0b6IecTEO (2011-2020)». Ilens sToit
HPOrPaAMMEL — TIOJIyYeHHMe TPasKJAaHAMH M OPraHHBALUAMH IPEHMY-
IIECTB OT NPUMEHeHUsd WH(OPMAIUOHHBIX U TeJeKOMMYHHKAIMOHHBLIX
TEXHOJIOTHH, CO3JaHMe Ha OCHOBE WX WCIOIb30BAHMIA VCIIOBHH J1d
ONEPaTHUBHOTO U 3()(PeKTUBHOTO B3aMMOZENHCTBUA TOCYJAPCTBA C TpaM-
HaHaMu U OHM3HecoM.

ITporpamma BraOuaer ciepyioigue HalpaBJIeHHA:

¢ IIOCTPOEHHE BJJIEKTPOHHOTO IIPABHUTE/IHLCTBA U IOBBLIIIEHUE adhdex-
THBHOCTHM IOCYZAPCTBEHHOI'0 YIIPABJICHUA;

¢ HNOBBIIIEHME KaYeCTBA KUSHHM TPakKAaH M yJIYJIIEeHHe YCJIOBUIH
pasBuTuA OmsHeca;

® Pa3BUTHE DOCCHUHCKOTO DBIHKA MH(MOPMAIMOHHBIX M KOMMYHHKA-
OMOHHBIX TEeXHOJOTWH, ofecreveHne mepexofa K LU(POBOH BKO-
HOMHEKE;

* obecneueHne Ge30MACHOCTH B UHOOPMAIMOHHOM O6II[ecTBe;

° PasBHTHE UHU(DPOBOrO KOHTEHTA M COXPaHEHHe KYJIbTYDPHOTO Ha-
cIequs.

BoisicHuTe, kakue umMeHHO NPOoeKTbl (MEpPOnpUATUs) NPEeaYCMOTPEHbI B
paMkax nporpammel «MHdpopmaunoHHoe oblecTBo». Ykaxute 3-4 npo-
€KTa, SBNSIOWMXCA, Ha BawW B3rNsA, Haubonee WMHTEPECHLIMU.

(www.tadviser.ru/index.php/C‘ra'rhn:Mﬁ¢opmauuouuoe_06u4ecrso_rn)

Oxxupnaerca, uro B pesyiabrare peajiM3aiy InporpaMmbl «Hn-
dopmanuorHoe obmiectBo» k& 2020 T BBIpACTET HHAeKC PoccHiicKoii
Penepanuu B MeAYHADPOLHOM PEeHTHHTe CTPaH [0 YPOBHIO PA3BH-
THA WHQODMAIMOHHBIX M TEJIeKOMMYHHKAIHOHHBEIX TEeXHOIOTHH
fo 85% yBeawuurca mKoan POCCHAH, IOJIb3YIOINUXCA JIEKTPOHHBIMK
rocycayraMa B NOBcegHeBHOM xusHu (B 2010 r. sTor moKaszaresn
cocraeaan 11%).




MudopmaumoHHoe oOLEeCcCTBO

CAMOE T[JIABHOE

MudopMannorHOoe 0BIiecTB0O — HOBasg HcTopuYecKas (asa passu-
THs [UBUJIM3AINH, B KOTOPOH IJIaBHBIMH IIPOAYKTAMH MIPOH3BOACTEA
ABJAAIOTCA WHQMOPMAIMS M B3HAHMA. ITO OOLIECTBO XapaKTePU3YeT-
cA: IIMPOKOMACIITAGHBIM HCIIONb30BAHHEM MH(POPMAIMOHHO-KOMMY-
murannonseix texHogormit (MKT); pocrom mxosu HHOOPMAIIHOHHBIX
OPOAYKTOB M YCJAYr B BAJOBOM BHYTDEHHEM MDPOJAYKTe; CO3AaHHEM
riaobanpHOR MHGOPMALMOHHON HWHOMPACTPYKTYDEL, obecneunBaoIeii
HH(POPMALMOHHOE B3aMMOJeHCTBHe JIOAeH, UX JOCTYI K nHOOPMAIIUH
¥ yAOBIETBOPEHHWE HMX COIUANbHBIX M JIMYHOCTHBIX norpebHOCTEH B
nHQOPMALMOHHBIX TPOAYKTAX H YCJIyrax.

CoBOKYIIHOCTH Bcell mHGpOpMALINH, HAKOILJIEHHOH YejIoBe4YeCTBOM
B Ipollecce DA3BUTHA HAYKH, KYJIBTYDEI, obpasoBaHUA U IpPaKTHYe-
CKOfl NeATeIBHOCTH Jiofeil, Ha3pBAlOT MH(POPMAIMOHHBIMU Decyp-
camu. TocyzapcTBeHHEIe MHGODPMAIMOHHBEIE PECypChl HCHIOJIL3YIOTCH
ISl pemieHuMs 3ajad TOCyAapCTBEHHOTO YIPaBIEHUd, obecneueHUA
mpaB ¥ Ge30IACHOCTH I'DaKAaH, NOAAEPHKKH COTHANBLHO-9KOHOMMUYE-
CKOr'0 pPA3BUTUS CTPAHBI, DASBUTHA KYJIbTYDhI, HAYKH, 00pasoBaHUA
uT. O

HEdopMAIMOHHEIA NPOAYKT — HH(poOpManus BcexX BUIOB, npo-
rpaMMHBIe TPOAYKTHI, 0asbl JaHHBIX, HPEACTABJCHHBIE B dopme TO-
Bapa, T. €. CO3LAaHHBEIE C IEJbI0 IPOJAXKHK 33 NEHBI'U HJIH obMeHa Ha
apyrue TpoAYKTHI. MH(pOpManuoHHas ycayra — meficTBMA, HaIpas-
JeHHBle HA YAOBIETBOPEHHE “HPOPMAIMOHHON MOTPeOHOCTH II0JIB30-
paTelA NyTEM IpeAOCTABJIEHHA WH(POPMAIMOHHOIO IPOAYKTA.

Ilo Mepe mpoABHIKeHHA K WH(POPMAIHOHHOMY ob1uiecTBy BCE BOJB-
[IMe BO3MOMKHOCTH, CBISAHHEIE C MCIIOJb30BAHMEM HH(MOPMAIMOHHBIX
M KOMMYHUKAIIMOHHBIX TeXHOJOTUH, MOABJIAIOTCA B chepe obpasosa-
HU$, CIOCOGCTBY#A TOBBIIIEHHWIO ero AOCTYIHOCTH M KadecTsa, cOsla~
HWIO CHCTeMBbl HellpephBIBHOTO 0o0pasoBaHHA.

OCHOBHBEIMH JOKYMEHTAMH, OIpeAeARIINMH IyTh Poccuu K
nH(GOPMAIHMOHHOMY O0IIEeCTBY, ABJIAKTCH «CTpaTerns pasBUTHUA MH-
dopManmoHHOTO OOIECTBA B Poccuiickoit Pemepanun» U rocynap-
crBennasa nporpamma «HWHpOpMAIHOHHOE obmrecteo (2011-2020)».
Osxupaercs, U9TO B pe3yibTaTe pealu3anii BTOIl TPOTPAMMEBL K
2020 r. cyllleCTBEHHO BRIpacTeT HHIEKC Poccuiickoiin Pemepaniu B
MesK/yHAPOAHOM peHTHHIe CTPaH [0 YPOBHIO PAasBUTHA nHpOpPMAaI M-
OHHBIX ¥ TeJeKOMMYHHMKAI[MOHHBIX TEXHOJOTHH M MO 85% yBenu-
yuTeA MOJNA POCCUAH, IMOJB3YIOIIUXCHA BIEKTPOHHBIMH TOCYCTyraMH
B IIOBCeJHEBHOU KU3HH.
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Kaxue conmanbHO-sKOHOMHYECKHe CTAMUH OPOILLI0 YeJIOBEYECTBO
B cBOéM paseuTHm? Kakoil KpuTepmii MOKeT GLITH MCIIOIbLIOBAH
AJIA OIIPEJleJIeHHA CTAaAuK OOIeCTBEHHOIO PABBUTHA?

Hro rakoe umHbOpManumoHHOe o6mecTBo? HazoBuTe ero OCHOB-
Hbl€ YEepThI.

Paboras B rpynme, BcnomuuTe M paiite KPaTKyI0 XapaKTepHCTH-
Ky OCHOBHBIX 9TanoB HHPOPMAIMOHHOIO pasBUTHA O0OLiecTRa.
IloaroToBrre npesenrtammio, UILTIOCTPUPYIOLIIVIO 9TH BTAIIBI.
IlosicauTe cMmbICca TepMuHa «pecypc». Kakme GriBalor pecypenr?
Yro Ha3BIBAIOT MHGOPMALMOHHBIMH pecypcamMu?

Hro mpeacTaBrAT coboii rocygapcTBeHHbIe HMH(DOPMATHOHHBIE
pecypcei? BrisicHuTe, uTO Takoe HH(POPMAaINHOHHBIH Kpusuc. He-
NOJIB3YHTEe NONOJIHUTEJbHBIE UCTOUHHKM HHQODMAaIIHH.
BeisicEuTE, uTO Takoe KOMOBIOTEPHAA 3aBUCHUMOCTH U KAKOBBI eé
OCHOBHBIE CHMNTOMEL. Mcmonb3yiiTe NONOJHUTEILHBIE HMCTOYHU-
KN MHOODMALHAHN.

BrisicauTe, uTO Takoe MHGOPMAaNMOHHOE HEepPaBeHCTBO. Mcmouib-
3yHTe JONOJIHUTEIbHbIE MCTOYHHKHN HHQOPMAIIHNH.

YTo Takoe HHGOPMALMOHHEIN npoaykr? Yem wmHbGOpPMAIHOHHBIE
TPOAYKTHI OTAMYAIOTCA OT APYTHX NPOAYKTOB?

Yro Tarkoe wunbOpManMOHHAA yeayra? IIpuegurte NPHUMEDEHI.
IMonp3oBanuce au BB MHGOPMAIMOHHBIME YCJIYTraMi JIMTHO?
Onummwure crTpykTypy phinka UHGOPMAIMOHHEIX pECYPCOB U
yeayr.

Ha peiake wnbopManmoHHBIX NPOAYKTOB H YCAYI, KaKk W HA
JI060M JApPYyroM pHEIHKE, ecTh IOCTABIMMKH (IIDOAABILI) M 1O-
Tpeburenu (morynaremu). Kro moser G6buITh OOCTABITUKOM HH-
(hOPMaIMOHHBIX NPOAYKTOB H yeayr? Kro moxer 6wITh mOKy-
narejleM HHPOPMAIMOHHBIX NPOAYKTOB H yeayr? IlpumBegmre
IIpUMepHI.

IloproToBeTe T OPOMLIIOCTPUDPYHTEe MYJAbTHMEIHAHBIMHA MaTepu-
anaMu cooOLlleHHMe HA OAHY W3 CIELYIOUIUX TeM.

1) Mup HUT-npodeccuii.

2) «Iloxom» za NOKYIKaAMHW B OHJAWH-MATA3WH.

3) «YMHBIH nomM» — Oyayiiee wam peamrbHOCTH?

Vraskure agpeca caliToB, IZe BBl HAIIIU HHQOPMALIHIO IIO0 BLI-
O6parHOII Bamu Teme. Ha ocHOBammu 4ero BbI CUHTaeTe BO3MOXK-
HBIM [OBEPATH 3TOH WHbopManm?




MudopmaumoHHoe npaso u 6e30NacHOCTb

14. 3gaeTe MU BBl 0 ToM, uTo emié 50 JeT TOMy HasaJ BBINYCKHHKY
cpeflHEr0 HJIM BBICIIEro ydeGHOTO 3aBejleHUs OBLIO JOCTATOYHO
HONYYEHHBIX UM 3HAHUU [JIsi YCHEIIHOH Npo(decCHOHANIbHON Je-
ATETLHOCTH IIPAKTHYECKH HA NpOTsKeHuH Beeil xusHu? Coria-

CHBI JIA BBI C TeM, YTO B Halle BpeMs 9To He Tak? Byasre ro-
TOBBI ODOCHOBATH CBOIO TOYKY 3DEHHA.

15. OnumuTe WAEATLHBIH 9JIEKTPOHHBIH yYeOHHK, C KOTOPBIM ObLIO A

OBl MHTepecHO paboTaTk COBPEeMEHHOMY IIKOJIbHHUKY.

16. Kakue obpasoBaresbHble DECYpChl HAZHIBAIOTCA OTKPBITHIMH?

17. Ha3oBuTe KJIOYeBble COOBITHA, ONpEAeNAIoINine pasBUTHE HHPOD-
ManuoHHOro obmecrsa B PoccHu.

18. HazosuTe OCHOBHbIE HAIPABJEHUS TOCYAAPCTBEHHON NPOrpPaMMBI
«Unadopmanuorroe obmectso (2011-2020)».

19. BoigcHUTE, UTO TpeAcTaBiiger coboil HMHIEKC TIOTOBHOCTH DPerHo- A
HOB Pocemu K wumHGOPMAIMOHHOMY O00IIecTBy (eregion.ru). Yro
yuHuTEIBaeTcs NpHu ero pacuére? Hasosure NATE PETMOHOB-THIE"
pPOB B pelTHHre IO IOTOBHOCTH K HHPOPMANHOHHOMY ob1I1ecTBY.
Kakoe MecTo B 9TOM DeiiTHHTe 3aHMMAET Balll PerHoH?

20. IIpoananusupyiiTe ajgpeca caiToB, HMMeIOIHeCA B pasjejie 17.4
aroro maparpada. Ilodemy wH(pOpPMANUIO HA 3THX caiTax MOMKHO
CUHMTATh IOCTOBEDHOM?

§ 18
MudbopmaumnoHHOE NMpaBo
u nHpopmauumoHHaa 6e30nacHoOCTb

18.1. MNpaBoBoe perynupoBaHue B obnactu e
nHPOpPMaLMOHHbIX pecypcoB

WradopManuoHHble pPecypchl, IPH3HAHHLIE B KadecTBeé ONHOIO M3
BaKHEHIIIMX PECYPCOB CTDAHBI, SBJIAIOTCH CErojHd 00BEKTOM ocoboro
BHUMAHMS, KOHTPOJIS M YIPABJEHHUA CO CTOPOHBI rocyxapcrea. B Ha-
miel cTpaHe paspa0oTaH pPHAA 3aKOHOB, 00ECHEYHBAIOIIMX IPABOBOE
peryaupoBanue B MHGOPMAIUOHHON cdepe.

Cormacao I'paxIaHCKOMY KOIEKCY Poccuiickoit Pemepanuu
(TK P®), cobCTBeHHHKY NpPHHAJJIEXaT IIpaBa BIaJeHU#A, IIO0JIb30BA-
HHASA M PacHopAXKeHUusA CBOUM umyiectsom’), CoGcTBeHHHKY HHGOD-

1) TK Pd. Crarea 209. Comep:xanme mnpapa coGCTEEHHOCTH.




Maea 5. OcHOBbI couManbHOi MHPOPMATNKKN

MAIHOHHOTO 00beKTa, KAK M COOCTBEHHHKY MATEPHAJILHOTO 00BEeKTa,
OpHHALIEHKAT:
¢ IIPaBO DACIOPAMKEHUA, COCTOAIIEE B TOM, YTO TOJBKO COOCTBEHHUEK
MHGOPMALIMKM HMeeT HpPaBO ONIpeeNATh, KOMY 3Ta HH(POpMAIHA
MOMeT ObITh HIpPemOCTABJCHA;
¢ IpaBo BIaJeHus, obecmeuuBaollee coGCTBEHHUKY WHGMOpMAIMN
XpaHeHHe MH(pOpManuu B HeM3MEHHOM BHJE€; HHKTO, KpOMe BJja-
Aenblia MHQOPMAaIlUK, He MOMKET €€ HM3MeHHATh;
¢ IpaBO INONTB30BaHMA, IPEAOCTABJIAIONIEe COOCTBEHHHKY WH(pOpMA-

LUM IPaBO €€ MCIOJIb30BAHUS B CBOUX HHTEpecax.

Bnanenern uadopmanuu — cy6bexr, OCYIIIECTBIAINIINE BiaJeHHe
1 IOJAB30BaHMEe HMH(MOPMAIMeHd M DPeaJlu3yIOIHH NOJHOMOYMA DPACIIO-
DAMEHHA B Npefenax IpPaB, YCTAHOBIEHHEIX S3aKOHOM H/HJM cober-
BEHHUKOM HH()OPMAIIHNH.

ITosnbsoBarens (morpeburens) mHbGOpMALUE — CYOBEKT, II0JIB3YIO-
muiicss uHbopMalHeil, NOIyUYeHHOH OT eé cOOCTBeHHHKA, BJafesblla
W NOCPENHUKA B COOTBETCTBUM C YCTAHOBJIEHHBIMH IIDABAMH M IIpa-
BHJIAMH AOCTyna K HHMOpPMAIUH Jub0 ¢ WX HAPYIIeHHEM.

OTHOmeHuUs, BOZHWKAIOIIHE NpPU OCYINeCTBJIEHHH IIpaBa Ha IIo-
WCK, IIOJIyYeHWe, nepenady, NDPOHM3BOACTBO M PACIPOCTDAHEHHWE WH-
(hopMarum, NTpUMeHeHHH WH(OOPMAIHOHHBIX TEeXHOJIOTHH, obecrnedyeHnn
8alUTEl MH(pOpMauuu perynupyiorca DelepasbHBIM 3aK0oHOM «O6
nHpOpMaNUK, HHOODMAIMOHHBIX TEXHOJOTHAX H O 3amuTe MHGbOP-
Manuu». PaccMOTpHM HEKOTODBIE CTATBM ATOTO 3aKOHA.

B crarbe 3 cpeam npummumos npasosoro PeryJIApoBaHHUsS OTHOIIIE-
HUA HapAAy co cBobOJOil momcKa, IONYyYeHUdA, Iepefadyu, IPOU3BOJL-
CTBA M DPACHPOCTPaHEHHA HHMOpPMAIWH JIOOBIM 3aKOHHBIM CIOCOGOM
IIPOBOSIVIAIIEHA HENPHUKOCHOBEHHOCTh YACTHOH JKHM3HH, HEJIOIIyCTH-
MOCTh cOOpa, XpaHeHUs, HCIIOJL3OBAHUA U pacrpocTpaneHHsa HHMOP-
MaOWW O YACTHOH JKHM3HH JMIA 6e3 ero CorJacHsd.

B cratee 5 aroro sakoma ormeuaercs, uTO nHpOpManug, B 3a-
BUCHMOCTH OT IOPAAKA €€ IPeAOCTABIeHMA HJIH DPACHpPOCTDAHEHWS,
noxpaspgensercsas Ha: 1) mHGOpPMAIHIO, CBOGOLHO PacnpoCTpaHAEMYIO;
2) uadopmanuio, [IPEZIOCTABJIAEMYIO 110 COrJIAIIEHUIO JINI, YYACTBYIO-
IHUX B COOTBETCTBYIOIIMX OTHOIIEHHAX; 3) HH(MOPMAIHUIO, KOTOPASa B
COOTBETCTBHH C (DeepAlbHBIMH 3aKOHAMHE IOAJEIKHT IIPEJOCTABICHUIO
HIH pacnpocrpaneHuio; 4) mHopManuio, pacopocTpaHeHne KOTOpPOH
B Poccuiickoit ®egepanuu orpaHHYMBAETCS WK 3ampeniaeTcs.

B crarbe 8 yreepixmaerca mpaso rpaxkjad Ha goctyn Ge3 orpaHm-
YeHHI K: 1) HODMATHBHBIM TPABOBBIM aKTaM, 3aTparvBaloiuM IIpaBa,
cBODOJIBI ¥ OBGA3aHHOCTH YejoBeKa M| rpaskaaHuna; 2) maEpOpMaAnHH




UHdopmaumoHHoe nNpaBo u 6e30nacHOCTb

0 COCTOSHHUH OKPY:KAIOIIeH cpeibl; 3) WH(MOPMAIHMHA O AEATEJBHOCTH
rocyIapCcTBeHHBIX OPraHOB U OPraHOB MECTHOI'O0 caMOYIpaBJIeHHdA, a
TaKKe 00 MCIONIB3OBAHMK OIOMMKeTHBIX cpeacTB; 4) MH(opMamuu, Ha-
KaIJIMBaeMOi B OTKPHITHIX (hoHAax OMOIMOTEK, My3eeB M apPXHBOB, a
TaKKe B rocyJapCTBeHHBIX, MyHHIHIAJIbHbBIX W HHBIX WHQOPMAaIHOH-
HBIX CHCTeMaX, CO3JaHHBIX WJIHM NpeJHasHAYEHHBIX AJd obecredyeHus:
rpasknad (puUamHyecKux JIHMI)) U OpraHM3aluil Taxkou nHbpoOpMaIIIEH.

B crarbe 12 yraswbiBaercs, 4TO TOCYAApPCTBEHHOE DETyJIMPOBAHUE B
chepe mMpuMeHeHHs MHMOPMAIMOHHBIX TEXHOJIOIHil IpeAycMaTpuBaer
pasBuTHe HHGOPMAIHOHHBIX CHCTEM DA3JIUYHOTO Ha3HAYEHWA, a TaK-
JKe cosjlaEue yCJOBUM ANA a(h@deKTUBHOTO HCIIOJb30BAHHA B Poccnii-
croit Pegepanu HHOOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHBIX ceTeH, B
ToM umcae cetn MHTepHeT.

B crathe 16 orMeuaercs, 4TO 3amuTa WHAGOPMAaIMU IPEeNCTaBIAET
coboii pUHATHE IPABOBHIX, OPraHM3alMOHHBIX M TEeXHHYECKHX Mep,
HaIpaBJIeHHBIX Ha: 1) obeclleueHme 3aUUTH WH(OPMAIUM OT HeIpa-
BOMEDHOTO /(OCTyIa, YHUUYTOMKEeHHS, MOAU(PUINPOBAHUA, GJIoKupoBa-
HUS, KOOIWPOBAHUA, IIPEJOCTABIEHHA, PACIPOCTPaHEHHMA, & TaKiKe OT
WHBIX HEIPABOMEDHBIX AeHCTBUIl B OTHOIIEHHH TaKOH MH(OpMAaINH;
2) cobmofieEre KOH(MDHMISHIUATILHOCTH HH(MOPMAIMU OrPaHMYIEHHOTO
mocryna; 3) peaJusaluio IpasBa Ha ZOCTYI K wHpOPMAaI[IH.

B npaBoBOi MHMOPMAUWMOHHOW cUCTEME «KoHcynbtaHTlmoc» Hangute
denepaneHblil 3akoH N2 149-d3 «06 uHPopmaumu, MHMOPMALNOHHBIX
TeXHONOMMAX ¥ O 3awmte uHpopmaumn». Mcnonb3ayiTe TEKCT 3akoHa
ONs OTBETOB Ha chefylowme BOMpOoChI.

1. CpaBHWUTE ONPeneneHusi OCHOBHbIX MOHATUIA, npvBeAEHHbIE B CTa-
The 2 3akoHa N2 149-03, ¢ onpeneneHvsiMU 3TUX MOHATWIA B y4eb-
Huke uvHbopmaTuku. Yem Bbl MoxeTe OOBbACHUTL MMEIoLMEcs pac-
XOXOEeHNAT

2. Ha kakux npuHUMNax OCHOBbIBAETCA NPABOBOE peryivpoBaHue oT-
HOLLEHWIA, BO3HMKaWMX B cdepe vHpopmaumm, MHGOPMaLMOHHBIX
TexXHONorvii 1 3awmTbl MHGOpMaLmMn?

3. Kakue npaea u obasaHHOCTM umeeT obrnapartenb nHpopmaumn?

4. MoBas nv vHdopMauus MoxeT ObiTb AOCTynHa rpaxpaHam? C yem
CBSI3aHbl OrPaHWYeHUa Ha OOCTyn rpaxaaH K uHdopmauvn?

5. PacnpocTpaHeHve Kakoi MHbopMaumn 3anpeleHo 3aKOHOM?

6. C Kkakoli Lenblo CcOo30aéTcs peecTp POCCUMIACKOro MporpammHOro
obecneyeHna?

7.Tne MOryT pasmellarbCsl TeXHW4ecKMe CpeacTsa WHGOPMaUMOHHBIX
CUCTEM, MWCMNOML3YEMLIX FOCYAAPCTBEHHLIMW OpraHamu, opraHamu
MECTHOI0 CamoynpaBneHusl, rocy4apCrBeHHbIMKU U MyHULMNAAbHBIMA
yHpEeXOeHNAMN?
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8. PacnpocTpaHeHue kakoi MHbOopMauun B Hawel cTpaHe 3anpeweHo?

9. Kakoit mexaHu3M orpaHu4YeHMs [OCTyna K caiTaMm B CeTu WHTepHer,
CofepXalumM 3anpeLléHHylo nHpopMaunio, NpeaycMoTpeH 3akOHOM
N2 149-p37

10. Bbl, siBnsisice npaBooGnagartenem HekoTOpOit MHpopmaumm, obHapy-
XKUNU, HTO OHa pa3melleHa B cetn MHTepHeT Ges Bawero paspelle-
HWA WM MHOrO 3aKOHHOrO OCHOBaHuA. Kakue neicTBua Bam criegyet
npegnpuHAaTeL?

11. Jlnua, npasa 1 3aKOHHBLIE WHTEPECH KOTOPbLIX Gbinu HapylleHbl B CBS-
31 C pasmailleHnemM UH(OpPMaLMK OrpaHUYeHHOro OO0CTyna, Bhpase
006paTUTLCA B YCTAHOBNEHHOM NOpSiAKE 3a cynebHol 3almMTOi CBOMX
npae. B kakom cnyyae ux uck He Bypet YOOBNETBOPEH?

OcoGoro BHMUMaHMA 3aC/Hy’KMBAIOT TaKHe HHMOPMAIMOHHBIE OG-
€KThI, KaK NPOrPaMMEI JJIf BJIEKTPOHHBLIX BBEIUUCUTEILHBIX MAIIMH
(nporpammel s OBM) u 6asbl AaHHBIX. HapaBHe ¢ mpousBeqeHUAMH
HayKH, JINTEPATYPhl HMJIM HMCKYCCTBA, OHM CUUTAIOTCA pe3yJbTATAMHE
HHTeIIEKTYaIbHOH neATenbHOCTH. IIpaBa Ha De3yJILTATH MHTEILIEKTY-
aJIbHON JeATebHOCTH (aBTOPCKOE IIPABO, MCKJIIOUHTEILHOE IpagBo, Ipa-
BO COGCTBEHHOCTH M Jp.) PeryJmpyloTCs YeTBEpTOil uacteio I'K PDL).

K coxkanenmio, MHOrme yacTHBIEe JuIa W Haxe OpTaHHM3ALAXA HAa-
PYIAIT 3aKOH, yCTAHABIMBAS HA CBOH KOMIBIOTEDHI IIPOrDAMMEHOE
obecrieueHue, MOJYyYEHHOE NYTEM HE3AKOHHOTO KonupoBanusa. Takas
UpaKTHKa 3aTPYAHFAET CTAHOB/JIEHWE [MBUIM30BAHHOIO PHIHKA HMH(OD-
MAaIMOHHBIX DECYDPCOB M YCIyT.

18.2. lNMpaBoBble HOPMBI UCNONBL30BaAHUSN
nporpammHoro obecneyeHus

Hcnonb3oBanue NMporpaMMHOrO oOecIeyeHus (IIO0) sBasercs aa-
KOHHBIM TOJIBKO TOTZa, KOTZa Ha 3TO eCTh COIJIACHE BJIAAEJbIA AB-
TOPCKHMX NpaB (KOMIAHHH-IPOU3BOLHUTENA WM HE3aBHCHMOTO paspa-
G6orunka). OcHOBOH NPABOBBIX OTHOIIEHW MeKIY I[0Jb30BaTeJieM M
cobereennnkoM I10 aBngerTcs TuneHsus.

0 Jluuenaus (nuueH3anoHHoe cornalleHve) Ha nporpammMmHoe obecneye-
HWe — 3T0 NOKYMEHT, ONpeaensiowmnin NopsAoK WCMONL30BaHWS U Pac-
MPOCTPaHEHWA NpPorpaMMHOro obecneyveHns, 3alUMLIEHHOrO aBTOPCKUM
NpaBom.

1) TK P®. Yacrs gerséprad. Pasmen VII. IIpaBa Ha pesyabTaTs VHTeJIeKTYanbHOH

JAEATeNbHOCTH U CPeJCTBA WHAMBUAYAIHM3AIIAH.




UndopmaumoHHoe npaeo u 6e30nacHoOCTb

CylllecTByeT MHOXXECTBO PasHOOOPa3HBIX JIUIEH3WH Ha IporpaMM-
Hoe obecreuyenue. PaccMoTpuM Hekoropsle us Hux (pume. 5.6).

JNuuenanm Ha MO I

|
| |

Cso6oaHoro
MponpueTapHsie v oTKpbITOro MO

|

[ 1§ | I

Commercial GNU General
software Sharsward resewnd Public License

|

I | |

r Demoware | r Nagware ! [ Trialware J

Puc. 5.6. Buanl JHIEH3UH Ha HCIOJIL30BaAHHE 110

Jlnensun Ha nporpaMMmHoe ofeciieueHHe B II€JIOM MOYKHO Dasje-
JUATH Ha [ABe GOJbIIME TPYIIBI: NPONPHETAPHBIC WU JIHIEH3UH cBobOI-
goro u orkpsitoro I1O0.

B npompuerapHBIX JIUIEHSHAX M3AATENb I1I0 paér paspelleHHe
eé IOJYyyaTeN0 KUCIOIb30BATh ONHY WM HECKOJIBKO KOONHH mporpam-
MBI, HO TIPY STOM caM ocTaércs mpapoobiajaresieM BCeX ITHX KOITHH.
IIponpueTapHoe NpPOrpaMMHOe obecredyeHue MOMKET OBITH KOMMepUe-
ckum (Commercial software), ycroBHO-GecIIaTHBIM (Shareware) u
GecriataeiM (Freeware).

KommMepuecKoe IporpaMMHOe obecredeHue cosfaéresa ¢ Ieablo II0-
JlydeHUs TPUOBUIA OT €ro WCIOJNb30BAHMA APYTHMH, HATIPUMED IyTEM
MPOJAKK SK3EeMILJIAPOB.

VeopHO-DecriaTHOe IporpaMMHoe ofecliedeHue IpejCcTaBIsaeT COo-
Goif OrpaHWMYEHHYIO 110 BO3MOKHOCTAM BEPCHIO IPOrpaMMbl. Haubosee
pacupoCTPAHEHHBIMHU BHIAMH orpaHUYeHHH ABIAIOTCH:

* orpaHMuYeHHe BpeMeHH DabOTHl MPOrPAMMBEI, KONIHMYECTBA eé samny-
CKOB, KOJIMUECTBA YPOBHeH B Heil (B urpax);

¢ orcyTcTBHE DAZA (QYHKIHUOHATBHBIX BO3MOKHOCTEH;

¢ GJIOKMpOBaHWE JOCTYNa K Ba)KHBIM (PYHKIHUAM, HaIpUMep COXpa-
HeHmnio (daiina;

» nobaBieHMe AOIOJHHTENLHOH HHMOPMAIHH K COXPaHAEMBIM dai-
jaM, HaIpUMep BOAAHBIX 3HAKOB B IpOrpaMMax peAaxkTHPOBAHUA
nzobpakeHHA W BUJEO.

B COOTBETCTBHH C JIHIleH3HEeH, M0 OKOHYAHHMH TeCTOBOTO IIepuoja
HeoOXOoAUMO NPHOOPeCTH HJIH YAAJIHTE NpPOrpaMMmy. Ilocie TOKYIIKH
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OporpaMMel II0/Ib30BATENb MOJIYYAeT KO, CHHMAIOU[MI OrpaHUYeHusd,
Jau00 OTAENBHYIO IIOJHOLEHHYIO BEPCHIO IPOrDAMMEL.

K ycnosro-6ecniatnomy ITO oTHOCsTCA:

* Demoware — [eMOHCTPAaIMOHHEIE BEPCHH KOMMepYecKoro Ipo-
I'PaMMHOTO obecIeYeHHs, JHUIEH3MOHHOE COTJIallleHHe KOTOPOTO
npeaycMaTpuBaeT MHOYKECTBO OTPaHWYEHHH B (DYHKIIMOHAILHOCTH
IO CPABHEHHIO C OCHOBHOI BepcHeit;

* Nagware — MoZesib JTHIEH3UPOBAHUS KOMIBIOTEPHBIX IIPOTPAMM,
HCHONB3YIOIIAA HABA3YMBOE HANIOMUHAHME O HEOOXOAMMOCTU pe-
FECTPAlMM IPOTPAMMBI 38 ONPEAEJEHHYIO IJIATY;

* Trialware — nporpaMMHOe ofeclieueHHe, JUIEH3HOHHOE COTJIALLE-
HHE KOTOpOT0 mpeaycMaTpuBaeT GecIIaTHOe HCHOJb30BAHME IIPO-
rpamMMbl 0e3 KaKuX-TH00 OrpaHWYeHHil B GYHKIMOHANBHOCTH, HO
TOJBKO B Te4eHHe NPOOHOrO Neproza.

Freeware — Buzx nunensum ma mporpammmuoe obecriedeHmne, KOTO-
Pblii IIpeAycMaTpPHBaeT GecIIATHOE I[IOJb30BAHIE nporpammoii. Ilpu
9TOM Da3pabOTUUK MOMKET YTOUHATH, KAKOE WMEHHO HMCIIOJb30BAHUE
MOXKeT OBITE OecIIaTHBIM (HMCIOJL30BAHNE B JIMYHEBIX IeJIax, KoOMMep-
YecKoe HCIIOJIL30BaHHE).

B oriuume or nmpompuerapHBIX CBOGOXHEIE U OTKDEBITEIE JIUIIEH-
SHH HE OCTaBJIAIOT IpaBa HA KOHKDETHYIO KOIHIO NIPOTPAMMBI e
H37aTeNio, a NepefalT caMble BAXKHBIE H3 HUX KOHEYHOMY IOJb30-
BaTe/II0, KOTOPhIH H CTAHOBHTCH BiajeliblieM. lIprMepom cBODOHOM
aunensun spiasgerca GNU General Public License, KoTopas naér
HOJIB30BATENI0 NPABO caMoOMy pacupocrpaHATb I10 mox aToil numen-
3uell M H3MEHATH ero JOBIM CHOCOGOM. IIpu stom mo6rie MaMene-
HH# IPOTPaMMBI, CHeJIaHHBIE II0Jb30BATEJeM H DPACIHPOCTPAHEHHBIE
AaJIbIle, AOJKHBI COIPOBOKAATBCA HMCXOAHLEIM KOILOM 3THX HMaMeHe-
HHH.

18.3. O HakazaHusx
3a MHPOPMAaALIMOHHbIE npecrtynjieHuns

YronoeHwiit kKomexc Poccuiickoit Depepanun (VK P®) conepsxur
rnaBy 28 «Ilpecrynnenus B chepe KOMNOBIOTEPHON WH(OOPMAIIHH», B
KOTOPO# OIpefesieHA Mepa HAKAZAHUS 34 HEKOTOpBIe BHILI IIPECTY-
nJIeHui B 06/acTH MHODOPMAIHOHHBIX TeXHOJIOTHI:

1) mempaBoMepHEIH gocTym K OXpaHgAeMOl 3aKOHOM KOMIIBIOTEDHOH
MH(QOPMAIMH, eCIH 3TO JeAHHE I[OBIEKJIO0 YHUUTOMEHHEe, GIOKU-
pPOBanMe, MOAU(DUKANHIO JUD0 KONHpPOBaHMeE KOMIIbIOTEDHOM WH-
dopmanum;




UHdopmaunoHHoe npaBo n 6e30nacHoOCTb

2) co3paHue, PACIPOCTPAHEHME WM KCIIOJIb30BAHUE KOMIIBIOTEPHBIX
nporpaMMm Jub0 WHOM KOMIOBIOTEPHOH WHMOpManu{, 3aBeOoMO
IpefHA3HAYEHHBEIX [JIf HeCAHKIMOHHDOBAHHOTO YHHUTOMKEHH,
ONMOKHPOBAHWA, MOJU(MHUKALUY, KOIMPOBAHHA KOMIBIOTEPHOH HH-
dopmaruu uIM HeWTpanrWsalud CPejCTB 3aluThl KOMIIBIOTEDPHOM
uHpOpPMAaIuH;

3) HapylleHHe IIPABUJ HJKCIJIyaTAUMU CPeACTB XpaHEHH, o6paboT-
K¥ WM [epejaudl OXpaHAeMON KOMIBIOTEpHOH HH(pOPMALIH b0
MH(MOPMAIMOHHO-TeJIEKOMMYHHKAIHOHHBIX ceTeidi W OKOHEYHOTO
obopy/loBaHUs, a TaK;Ke MPaBUI JOCTyIa K MHQOPMAIIHOHHO- T~
JIEKOMMYHHMKAIIUOHHBEIM CeTHAM, IOBJeKIlee YHHUITOMKEHUE, omo-
KHMpOBaHWE, MOJH(PHUKAIHIO ub0 KOIMpOBAHME KOMIbIOTEDHOM
nHpOpMALUH.

IanHble AeAHUA B 3aBUCHMOCTH OT THAMECTH nmocaelCTBUil, B TOM
gmpcJie pasMepoB HAHECEHHOTo yiepba, HAaKas3bIBAIOTCH KDPYIHBIMHA [1€-
HeXHLIMM mTpadaMi, OrpaHHUYeHHMeM WK JIHIIeHHEeM cBODOOBI Ha
CPOK 0 CeMH JIeT.

18.4. UndopmaumoHHas Ge3onacHoCTb

UndopmaumoHHas Ge30nacHocTs — 3aMUEHHOCTE MHpOPpMaUUn "
noafepX1BaloLLen MHPPacTPYKTYpsI MH(POPMAUMOHHOW CUCTEMBI OT CITy-
YalHBIX AW NpeJHamMepeHHbIX BO3AENCTBUMA eCTeCTBEHHOro Wi UCKyc-
GTBEHHOIO XapakTepa, CrnocOOHbIX HaHecTw ywepb cybbektam WHGOp-
MALMOHHbIX OTHOLUEHWI (Bnaaenbuam K nonb3oBarensm vHpopMaLLUn)
B pamkax AaHHON MH(OPMAUMOHHOW CUCTEMBI.

HndopmanuonHad 0e30aCHOCTL JOCTUI'AETCH obecliieyeHHUEM [10-
CTYIIHOCTH, I[I€JOCTHOCTH, ¥ KOH(PHAeHIHATIBHOCTH 00pabaTbIBaEMBIX
IAHHBIX, 4 TAKKe MOCTYIHOCTH ¥ IIeJOCTHOCTH MHOOPMAIHOHHBIX
KOMIIOHEHTOB M PEeCcypCcOB CHCTEMBI.

IocrynrOCTh HHGOPManUM — BTO COCTOAHHE uabOpMAIHHA, [PH
KOTOpPOM CyOBEKTEI, HMeMIlHe Ipasa A0CTyna, MOTYT peayin30BBIBATE
ux GecnpenATCTBEHHO H B TeueHHEe IPHeMJIeMOro BDEMEHM. K mpa-
BaM JOCTyIa OTHOCATCS: IPaBO HA YTeHHe, M3MEHeHHe, KOIMUPOBAHHE,
VHHYTOKEeHHe HWHMOPMAINH, a Taksie Ipasa Ha U3MeHeHHe, HCIOJIb-
30BAaHUWE, YHHUTOXeHHEe DPecypcoB.

IlenocTHOCTE MHGpOPMANHM — 3TO CBOMCTBO MH(OPMAIHH COXPa-
HATH CBOHM CTPYKTYPYy H/HIH cojiep:kaHue B Ipolecce nepeiatin
xpaHeHus. LleJJOCTHOCTH WH(pOPMAIUU obecmeyuBaeTcsi B TOM CJIydae,
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eci MaHHBIe B CHCTEMEe He OTJIMYaloTCAd B CMBICJIOBOM OTHOIIEHHHA
OT AAHHBIX B UCXOAHBIX NOKYMEHTaX, T. €. €CJM He NPOM3OLLIO MX
CIYYAHHOI'0 MIH HAMEDEHHOTO MCKayKeHWs, WIH PaspyIIeHns,

Kondunennuansuoers mudopmanmm — sro CTaTyC, IIPegocTaB-
JIEHHBI WHQOPMAIMU WX JAHHBIM ¥ onpenendanIui TpeGyemyo
CTeNleHb HX 3alUTH. K KOHQUICHIMANLHBIM TAHHBIM MOMKHO OTHe-
CTH, HAIIpUMED, JUYHYI MHOOPMANHIO MOJb30BaTeeid, V4ETHBIE 3a-
OUCH (MMeHa M [Aapoau), JaHHBIE O KPeIUTHBIX Kaprax, HaHHbIe o
pa3paboTKax W pasTHYHBIe BHYTPEHHHEe J[OKYMEHTHI, GyXrajTepcKue
ceenennda. Kondpunennuansnas mabopManus nomxHEa 6HITH H3BECTHA
TOJBKO JONYIIEHHBIM W MPOINEJIIAM I[IPOBEPKY (aBTOPH3OBAHHBIM)
CYyOBEKTAM CHCTEME! ([IOJB30BATEIAM, npomeccaM, nporpammam). lns
OCTaJIbHBIX CYOBEKTOB CHCTEMBI 5TO MH(MOPMANNA AOIKHA GHITE He-
JOCTYITHA.

CoBoKymHOCTL OhHIMATEHBIX B3TJIA/IOB HA WeJH, 3aja4d, NPUH-
IHIBI W OCHOBHEIE HANPaBJEHHA O0eclIeueHus HH(poOpMaTMOHHOH
GesomacHOCTH TpenCTABIEHLI B HoxTpune mndopmannonnoli Gezonac-
HoctH Poccuiickoit ®enepanmum, coriacuo KOTOpPOH mof uHpopMAaIu-
OHHOI OezomacHocTeI0 Poccuiickoii Pegepalun DOHUMAETCH COCTO-
HHe 3aIMUINEHHOCTH €€ HAllMOHAIbHBIX HHTEepPecOB B MH(MOPMAIIHOHHOI
cepe, ONpeReNAIIIUXCA COBOKYIITHOCTHIO cOaslaHCHPOBAHHEIX WHTEpe-
COB JIMYHOCTH, O0IIecTBA H I'oCyZapcTBa.

B nokTpune BBIAEIEHBI YeTBIPE OCHOBHBIE COCTABJIAIOIME HAIH-
OHAJTBHBIX HWHTepecoB Poccmiickoit ®epepannu B UHPOPMAITHOHHOI
cepe:

1) cobmonerune KOHCTUTYIMOHHBIX IIDAB M CBOOOX 4es0BEKa M Tpask-
AaHUHA B 00JIaCTH TOJyYeHHs WHPOPMALUA U T0JIL30BAHHSA €l0,
ofecrieyeHHe AYXOBHOTO OGHOBICHHS Poccun, coxpaHenme wn
YKpPeIlIeHue HPaBCTBEHHBLIX IIEHHOCTe obmiecTBa, TpaaMIHH Ia-
TpUOTH3MA U I'yMaHH3Ma, KYJbTYPHOIO M HAYYHOTO NOTeHIIHaJIa
CTDAHBI;

2) nHQpOpPMANMOHHOe OBeCIIeueHIe IOCYAAPCTBEHHON MOTHTHKY Poc-
cutickoit Denepanun, cpBa3aHHOE C JOBeIeHHEM 10 POCCHIICKO
H MeXIYHapOJHOH OOINecTBEeHHOCTH AOCTOBEPHOH WMHGMpOpMaumM
0 TOCYZapPCTBEHHOM NHONHUTHKe Poccuiickoii Penepanun, eé ohu-
OUATBHOW MOBHMIMH 110 COIHAJNBLHO 3HAYMMEIM cobrITHAM poc-
CHICKOH M MeXIyHapOXHOMH JKH3HU, c¢ ofecnmedeHHeM mocTyia
TPAKIAaH K OTKPBITBIM TOCYAapPCTBEHHBIM HMHMDOPMAIMOHHBIM pe-
cypcam;

3) PasBUTHEe COBPEMEHHBIX MHOOPMAUMOHHEIX TeXHOJIOIMH, oTe-
YeCTBEHHOW HHAYCTpHM HHODODMALMHM, B TOM uHCIIe UHIYCTPUH




UHdopmaumoHHoe npaso M 6e3onacHocTb

cpeficTE MH(OPMATH3AIUH, TEJIEKOMMYHUKALUWNA U CBA3M, obGecne-

gyeHme noTpeGHOCTEN BHYTPEHHEro DBHIHKA €€ NPOAVKIIMEH M BBI-

XOJ 9TOIl TPOAYKIMK HA MHPOBOW DBIHOK, & TaKke obecmeueHue

HAKOIJIEHUs, COXpaHHOCTH ¥ 5 @dEKTHBHOI0 MCIOIL30BAHHA OTe-

yecTBeHHBIX HMH(MOPMAIMOHHBIX PECYPCOB;

4) samura WHOOPMAIMOHHEIX DPECYPCOB OT HECAHKIMOHMPOBAHHOTO
nocryna, obecnedeHue 6e30macHOCTH HH(MPOPMALMOHHBIX M TEJE
KOMMYHHMKAIIMOHHBIX CHCTEM, KakK yiKe pasBéPHYTHIX, TAK U CO-
3paBaeMbIX Ha TeppurTopum Poccui.

B [OKTpHMHE ONMCAHEI IIPABOBEIE, OPraHU3ANMOHHO TEXHUYECKHE M
SKOHOMHMYECKHe MeTONEI obecredeHus uHpOpMAaIHOHHOH 0e30MacHOCTH
Poccuiickoit @egepannn, NPUBEJeHbl OCHOBHBIE MOJIOMEHHA rocyaap-
CTBeHHOH IOJWTHKHM W TpPeACTABJIEHBl OPraHW3alHOHHBIE OCHOBRI obec-
neyeHns WHGOPMAIMOHHOHN 0e30MacHOCTH Hamei cTpaHbI.

18.5. 3awumra nHpopmauuu

3awmta wndopMauum — AEATENLHOCTL, HanpaBneHHas Ha npepoTepa-
LWEHWe YTeUKU 3alumiLiaeMoli uHhopmMauuu, HEeCaHKLMOHMPOBaHHbLIX U He-
npegHaMepeHHbIX BO3OENCTBUIA Ha 3aliuuaemMyto quJopmau,mol).

Vreuka wuHoOpManuu (eé HEKOHTPOJMPYEMOE pacnpocTpaHeHune)
IPOMCXOAMJia BO BCce BpeMeHa. Muorue peajibHBIe DIIU301bl, CBA3AH-
HBIe ¢ yTedKoil mHOpManUu HIH eé TpejoTEpallleHueM, IOJOKEeHBI
B OCHOBY KMHO(DMWIBMOB O CIIeICIy:KOax. C passurueM HHGOPMAaIMOH-
HBEIX ¥ KOMMYHUKAITHOHHBIX TEXHOJIOTHIl eINé OJHUM KaHATOM YTeYKH
uH(pOPMAIMK CTATH KOMIIBIOTEDHBIE CETH.

PaziuualoT HeCAHKIHMOHMPOBAHHOE W HelpeJHaMEepPeHHOe BO3IEH-
cTBHe Ha HHOGOPMAaIHWIO.

HecaHKIIHOHMPOBAHHBIM ABJIAETCH BO3JelicTBHe Ha 3alluIllaeMylo
uHGOPMAINIO ¢ HapylleHHeM YCTAHOBJIEHHBIX IpaB M (nnu) TpaBHI
J0CTyNa, NpHUBOAAINee K yTedKe, UCKaKeHHIO, noAfeNiKe, YHHUTOMKe-
HUI0, OJIOKMPOBAHHMIO JocTyna K nHpOpManuu, a TaKKe K yrpare,
VHHUYTOKEeHUI0 Han c0010 (QPyHKIHOHWPOBAHMSA HOCcHUTeN A WMHGMOPMAIUN.
Takoro poja BoazeiicTBHe Ha HHMOPMAIHNIO HIH pecypcbl HHGOODMA-
MMOHHOM CHCTEMbI MOXKET OCYIeCTBIATHCHA C HMOMOIIBIO BPEIOHOCHBIX
nporpaMM (BHDPYCOB).

1) TOCT P 50922-2006 «3ammura wHpopManuu. OCHOBHbIe TEPMUHEL M OUpejese:
HUA».
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Henpennamepennoe BoszgeiicTBue Ha HH(MOPMAUHI0 NPOHUCXOILUT

BCIIeICTBHE OIIMOOK IOJIL30BATENA, COOA TEXHHYECKHX W IporpamMmm-
HBIX CpeACTB HH(pOPMALUOHHBIX CHCTEM, TPHPOAHBIX SABJCHHH WM
WHBIX HelleJeHANDaBIeHHEIX Ha H3MeHeHHe WH(MODMAIWH COBLITHIL.

Mepbi, mpuHHMMaeMble AIA BALATHI HHpOpManum, mpexie BCEro

3aBHCAT OT YPOBHA €€ MCIOJIb30BAHHHA.

ITonbzoBarens, ABJIAIUICA JACTHBIM JIHIIOM, MOMKeT OBeCIIeunTh

3alUTy WH(pOpMaUUH HA CBOSM KOMIbIOTEPe, ecJau Oyjger:

Pu

HOCTOAHHO HCIONAB30BATh OJOK OecnepeGOHHOrO MHUTAHMA;
[IEePHOAMYECKH BBINOJHATL PE3EPBHOE KONMPOBAHUE daiinor ma
BHENTHWE HOCUTEeJIH;

HOCTOAHHO MCHONB30BATE AHTHBUPYCHYIO NPOTPaAMMY, PEryJIspPHO
OOHOBJIATE AHTHUBUPYCHBIE 6a3bl U OCYLIeCTBIATh AHTHBUDPYCHYIO
IIPOBEPKY KOMIBIOTEpA.

BosmosxkHoeTH ama saugmTen MHMOPMAIHH OT CJIYYaiHOH InoTe-
HIH yAaleHUs NOPeAyCMOTPEHBI M B IPOrPAMMHOM o0BecIeuyeHun

KomnbeioTepa. Hampumep:

TpenyCMOTPeHbl NPeyIIPeMIeHHA 0 HAIUUYNYA B JIEKTPOHHOM I0-
KyMEHTe MaKpOONIpeleJeHUit, TIOL KOTOpbIe MOTI'YT OBITH 3aMAaCKH-
POBaHBI BUDPYCHI;

UMeeTCA BO3MOMKHOCTh OTMEHATH MOCAeTHUE nelicTBuA;
UPEeIyCMOTPEHBI 3alpPOCHl HA IIOATBEDIKICHHE KOMaHJ, IIPHUBOIA-
HX K HM3MEHEHHUIO COLEpPIKaHUS WK VAAJICHHIO thaiina wiau rpym-
el (haimos;

BOSMOXKHOCTH H3MeHEeHUA (AHI0B OrpaHWYMBAIOTCSH YCTaHOBKOIT
arpubyToB (Hampumep, arpubyTa «TONBKO AJNA YTEHHA») U T. I.

Ans obecnevyenns BGonee BLICOKOro YPOBHA 3aliMTbl MHDOPMauMM B
AOMNONHEHWe K TEXHWYECKUM CPeaCTBaM MPUMEHSIOTCS CUCTEMBI LUK~
poBaHus.

Kpuntorpadus — Hayka, 3aHUMarwanca MeTofamu WNGPoBaHUS 1
3alUMTbl LLeNoCTHOCTK MHbOopMaLmu. Bnaronaps eé cospemenHbimM po-
CTWXeHWAM paspaboTaHa v nonyyaeT BCE Gonee LIMPOKOE NMpUMeHeHue
TEXHONOTUA 3NEKTPOHHOW NOAMNMCH, NO3BONSIOLAA OTKA3ATHCH OT Heobxo-
AMMOCTU Nepefady NoAJIMHHWKOB OOKYMEHTOB TONMbKO B BymaxHoMm Bupoe.

CAMOE TJNABHOE

B mameit crpane paspaGoran DAl 3aKOHOB, 00eCIeYMBAIOIIUX IIpa-

BOBO€ pery/JHpoBaHie B UH(POPMALMOHHON cdepe.

OrHOmenus, BO3HMKAIOIIHE IPHA OCYIECTBIEHHM IIPaBa HA IO-

HCK, IOJyYeHHe, nepegavyy, NIPOU3BOACTBO H pacupocTpaHeHUe HH-




UHdpopmaumnoHHoe nNpaso n 6e3onacHocTb

(hopmanuy, TpYMeHeHNH HH(POPMAIMOHHBIX TEeXHOJOI1, obecriedeHuu
3aIUTel WHGOPMAaUUH, PeryaupyrTcs ®enepanbHBIM 3akoHOM «06
urGOpMAanuHY, WHGOPMAIMOHHBIX TEXHOJOTHAX M O 3alliTe uHpOP-
MAITAH » . )

OcoBoro BHUMAHHA 3aCHYKHBAIOT Takue HH(MOPMAaIHOHHEBIE 00B-
eKTHI, KaK IIPOTPAMMEI IJif HJIEKTPOHHBIX BHIUHCIUTETBHBIX MAIITUH
(mporpammer aas 9BM) u 6asbl JaHHBIX. HapasHe C IPOU3BEJEHUAMH
HAYKHW, JUTEPATyphl WM HCKYCCTBA, OHM CHHTAIOTCH peayJibTaTaMK
MHTeNIeKTyalbHOH NeATeIbHOCTH. IIpaBa Ha pe3yJbTaThl MHTEJIECK-
TyasbHOM JeATeJNbHOCTH (ABTOPCKOE Ipaso, MCKIIUYUTEeIbHOE IIpa-
BO, IIPaBO COOCTBEHHOCTH M ZP.) PeryJupyloTcs yeTBEPTON YaCTBIO
TK P®.

MemonbzoBauue 110 ABIsercss 3aKOHHBIM TOJBKO TOTAa, KOTAA
Ha BTO ecTh COTJIacHe BJjaflelblla ABTOPCKHX IIpaB (KOMIIaHHUH-TIPO-
M3BOAUTEJIA HIM HEe3aBHCHMOI0 paspaboTyuKa). OcHOBOM IIPABOBBIX
OTHONIEHHWIH MeK/Ay IIOJb30BaTe]IeM U COOCTBEHHHKOM I10 aBasercs
JUIEH3UA.

VK P® comep:xur raasy 28 «IlpecrynjieHusi B chepe KOMIIBIO-
TepHO#l uMHpOPMALUH», B KOTOpOii ompefeneHa Mepa HakasaHud 33
cJlegyioliye BHABI IpecTyIIeHHHA B obsacTH MHMOPMAIIMOHHBIX TeX-
HOJIOTHII: HeIIPaBOMEDHBIM HOCTYII K KOMIIBIOTEPHON WH(pODPMAaIHN; CO-
ajaHue, paclpocTpaHeHNe WM HCIOJB30BAHIe BPEIOHOCHBIX KOMIIBIO-
TepHBIX [POrpaMm; HapyllleHue IpPaBhJ AKCILIYATAIIMHA KOMIIBIOTEPHOTO
obopymoBaHusA H uH(GOPMAIMOHHO-TeIeKOMMYHUKAIMOHHBIX ceTei.

MudopMannoHHEAA Ges0macHOCTh — 3allUIEHHOCTh HHGOpMANUH
1 mojep;kuBaoieil HHPPaCTPYKTYPL MH(QOPMALMOHHON CHCTeMBI OT
cAyYafHBIX MM [peJHAMEePEeHHBIX BO3elcTBUIL eCTeCTBEHHOTO WJIHN
MCKYCCTBEHHOTO Xapakrepa, CIIOCOGHBIX HaHecTH yulepd cyObeKTaMm
nHGOPMAIMOHHBIX OTHOIIIeHWIT (BIaje]bIlaM H II0Jb30BATENAM MH-
dopmManun) B paMKax naHHOM WHMOPMAIIMOHHON CHCTEMBI. Wndop-
MamuoHHAaA 0e30IacHOCTh AOCTUTAaeTCH obfecmeyeHneM JOCTYMHOCTH,
[eJIOCTHOCTH H KOHOMHIEHIIHATLHOCTH obpabaTbiBaeMbIX HaHHBIX, &
TaKyKe AOCTYIHOCTH ¥ LEJOCTHOCTH HH(OPMANMOHHBIX KOMIIOHEHTOB
M pecypcoB CHCTeMBI.

COBOKYIHOCTE OMMIIHATLHBIX BIIVIAZOB HA IEJH, sajauu, IPHH-
UMnel M OCHOBHBIE HalpaBJIeHHA obecrieyeHns MHDOPMAIIHOHHOU
GezomacHOCTH IpeacraBieHbl B JlOKTpHHE mHbOpMaIMOHHOK Gesonac-
Hoctu Poccuiickoii @ejiepanuu.

Bamura #EGOPMAIUN — EATEeJBHOCTh, HANPABICHHAA Ha openoT-
BpaIeHre yTe4KH zauimaeMoil WHGOPMAIUY, HEeCAHKIMOHHPOBAHHBIX
M HempeJHAMEDEeHHLIX BO3MEHCTBHIl Ha 3alldIlaemMyto nHMOPMAIHTIO.




MMaea 5. OcHOBbI coumMansHoOM’ nHpopMaTUKH
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Kakxue npasa npumagmzesxar COOCTBEHHHKY WMH(MOPMALHOHHOTO
o0wekTa?

Kro cumraercs Bramensmem uabpopManum?

Kro cumraerca morpe6urenem HHMOpMAITHHA?

Kaxum 3axomom perymupyiores OTHOIIEHUs, BOZHHKAKIIHE IpPH
OCYIIECTBJIEHHH IIpaBa Ha IOHCK, MHOJyYeHHe, mepenady, Ipoms-
BOACTBO M pacnpocTpaHeHWe uH(OpPMAmun?

K kaxum obvexram npupasmens KOMIILIOTEDHBEIE IIDOrPAMMEBI 1
Oaspl manuBIX? Yem PETyIMpyIOTCA INpaBa Ha 9Ty WHMDOpMAIM-
OHHBIE O0BEKTEHI?

B kakom cayuae wuenosnzoBamnme NporpaMMHOTO ofeclieyeHus
ABJIAETCA 3aKOHHBIM?

Yro Takoe JjuIEeH3MA Ha nporpaMmHoe obecneuenme? Kaxue
BHIBI JIMIEH3WH BaM M3BECTHBLI? Ilpusenure OpUMepPBLl HM3BeCT-
HBIX BaM IPOAYKTOB, MMEIOIIHUX JHIEH3MH Pa3HBIX BHIOB.

.- Kakue pesnus Vromosmbri Komexc P® kinaccupunupyer kax

HPECTYILIEHHA B cdepe KOMIBIOTEPHOMH nHpopManmun?

3aueM HYIKHEI SaKOHOZATEJNbHBIE AaKThl B HHMOPMAMOHHOMN
chepe?

Yro raxoe HHPOPManHOHHAA 0(e30IacHOCTs HHPOPMAIMOHHOI
cucreMel? 3a cuéT uyero oHa AocTHraeTcH?

Yro noEmmaercs ION MOCTYMHOCTHIO HHMopMarmn? IIpusenuTe
[IPUMEpP, KOTJa ITO YCIOBHE HADYIIAETCH.

910 mommMmaerca mop memOCTHOCTBIO udopmanuu? Ilpusesure
[IPEMEDP, KOrZa STO YCJIOBHe HapylIaeTcs.

Yro mnoummaercs 0L KOHQPUIAEHIUATLHOCTHIO uHMoOpMaIun?
Ipuseaure npumep, KOrza aT0 ycJIOBHe HapyIaercs.

B uém, ma Bam B3TJIAN, IPOABIAIOTCA NOCTYIHOCTB, LEIOCT-

HOCTE M KOH(QMIEHIMANBHOCTH NPH B3aMMOJICHCTBUM:

1) MeXAYy TOMUKIMHUKON U NaIlUeHTOM;

2) Mex®Ay IKOMOH u POAUTENAMH (3aKOHHBIMH IIPeICTABHTE -
MH) YVYEeHUKA;

3) Mekay GaHKOM H ero KJIHeHTOM?

B uyém saxmouarores HHTEPEChl JUYHOCTH, OOImecTBA W rocy-

A4pcTBa B HHMOPMANMOHHOK cdepe? Jnsa orsera ma BOIIPOC WC-

none3yiTe JOKTpHHY HHPOPManMOHHON OGeszonacHocTH Pocemii-

cKoii Pemepanmm.
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16. UTo OTHOCHTCH K HAIMOHAJBHBEIM WHTepecam PoccuiiCKom Depe-
panuu B MH(GOPMATIMOHHON cthepe?

17. Hajinure B 9JIEKTPOHHBIX CJIOBapAX H NpoaHAJNHMBUPYATE OIpeje- A
JICHWST TOHATHH <«KOHIENIHU», «IapajurMar, ¢«Xaprusar, «I0KT-
puna». Yro obmiero B aTHX nopaTAax? B uéM OCHOBHOE pasjiu-
ype MeMKAy HUMU?

18. B uém saxmouaerca samura uHGopmanuu?

19. Uem oTsiHuaeTcs HECAHKIMOHMPOBAHHOE BO3JEWCTBHE HA nudop-
MAaIUi0 OT HelmpeAHAMePeHHOTO BO3AEHCTBUA HA uHpopManHIO?
B uéM HX ONACHOCTb?

20. Kakpe Mepsl clefyeT OPHHUMATHL JJIA 3AIIHTHI ua@OpMAIM HA
CBOEM JIHYHOM KOMIBIOTepe?

21. Kakue Mephl To 3amqure WH(DOpPMANHMHM TPHUHUMAIOTCHA B Barnei
mrose?

[ononHuteneHele Marepuansl K rnase cMOTpUTe B aBTOPCKOW MacTep-
CKOW.




3akn4yeHue

VBakaeMble BRINYCKHUKH!

Baxxuas u Bcé BO3pacramiias pojb HHQOPMAIHK B COBPEMEHHOM
MHDPe TpebyeT OT 4YeJOBeKA HATUYUSA HH(DOPMALMOHHOI KYJILTYDEI,
OCHOBHBIMH KOMIIOHEHTAMHU KOTOPOIl ABJISIOTCH MH(POPMAaIHOHHOE MU-
POBO33peHNe M HH(POPMAIUOHHAS I'PAMOTHOCT.

DOpMHPOBAHME OCHOB HH(MOPMAITHOHHOT KYJALTYPBl KakK HeobO-
XOAHUMOro yCIOBHSA Balledl KU3HHM W AesATeIbHOCTH B COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM HH(GOPMALMOHHOM 06LIecTBe GBLIO ONHON u3
OCHOBHEIX HJeii 6a30BOro ypoBHs H3y4YeHUA HHOOpMATHKHY B 10 u
11 kiaaccax.

Becy marepuan, npeanarasmmumiics sam A M3YyYeHHus, ObLI CTPyK-
TYPHPOBAH MO CIEAYVIOIIWM TEeMAM:

1) mudopmanusa u HH(OPMAaIMOHHEIE IPOIECCH;

2) KOMIbIOTED U ero IporpaMMHOe ofecredeHne;

3) mpejcraBieHne MHPOPMAIIUKY B KOMIBIOTEDE;

4) B7IeMeHTBI TEOPHUH MHOMKECTB I anrebpel JIOTHKH;

5) coBpeMeHHbIE TEeXHOIOIHH cosmaHuAa u 06paboTku MHDOPMALHOH-

HBIX 00BEKTOB;

6) oGpaboTra MHGOPMAIIMH B 3JIEKTPOHHBIX Tadsinmax;
7) aJITOPDUTMBI U 3JIeMEHTEH OpOrpaMMHPOBAHUA;

8) mHDOopManmonHOE MOJeJIUPOBAHHE;

9) ceTeBBle MH(DOPMALMOHHEIE TeXHOJIOTHH;

10) ocHOBEI conmanbHOIR HHOOPMATUKH.

Meur Hazeemcs, 4TO BBl cMOTUIH PACIIMPHTE ¥ CHCTEMATH3UPOBATH
CBOM IIpE/CTABIE€HUSA, DA3BHTH YMEHMS M HABBIKH 1O KasK/J0u M3 2THX
COMepHKaTeNbHbIX JIUHHMH, TeM CAMBIM:

® chopMHPOBAR yCTOHYMBEIE OpefcTaBIeHus O POJH HHMOPMATHKH,
O BJIUAHWH WH(OPMAITMOHHBIX W KOMMYHUKAIMOHHBIX TeXHOJIOTHI
Ha JKM3HP 4YeJ0BeKa B 0OIIecTBe;




3aknw4yeHue

pasBUB OCHOBBI JIOTHYECKOTO H AJrOPHTMHYECKOTO MBIIIIIEHU A
HAYYHBIIACH PasiudaTh (aKThl ¥ OIEHKH, CPABHUBATH OIleHOYHLIE
BBIBOJBI, IPOBEPATH HA AOCTOBEPHOCTL M 0000maTe HHPOPMAIIHIO;
NPUHAB NIPaBOBbIe U THYECKHUE ACIEKTE nHGOPMAIMOHHEIX TeX-
HOJIOTHI; OCO3HAB OTBETCTBEHHOCTH JTI0jiell, BOBJIEUEHHBIX B CO3Ja-
HHe M HMCHOJbB30BaHME MH(MOPMAIMOHHBLIX CHCTeM, pacIpocTpaHe-
HHUe HHpOopMAaINH;

mosiy4uB 0asy A IIOCHenyiolnei yueOHOM, TBOPUECKOH H IpO-
(eccHOHAIBHON NeATeTbHOCTH, [JIA HEeIPepbIBHOTO obpasoBaHud
Ha TPOTAYKEHWH BCell KUIHU.

Yenexos Bam!
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